
ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:26:25
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_005.An1               

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      64.06       131.         8.     0.003   388.45   3.497E-01   
Th-234      93.02       169.        45.     0.017    87.19   8.071E-01   
Eu-154     122.73       141.       -17.    -0.006   206.98  -2.700E-02   
Pa-234     130.95       156.       -13.    -0.005   281.07  -4.500E-02   
Eu-152     344.66        39.         6.     0.002   310.16   2.099E-02   
Cs-137     661.07        27.         1.     0.000  1510.25   1.721E-03   
Eu-154     724.58        56.       -11.    -0.004   207.18  -8.514E-02   
Pa-234     945.80        24.        -1.     0.000  1033.16  -1.904E-02   
Eu-152     964.65        30.         9.     0.003   178.93   1.249E-01   
Eu-154     996.24        19.         3.     0.001   477.63   5.114E-02   
Eu-154    1005.04        20.        -3.    -0.001   471.73  -3.115E-02   
Co-60     1172.79        21.        -1.    -0.001   935.19  -3.204E-03   
Eu-154    1274.77        22.        -1.     0.000  1075.65  -8.564E-03   
Eu-152    1408.12        10.         5.     0.002   203.62   6.184E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5462E-01    7.5462E-01   1.3266E-01    1.4348E-01  5.480E-02
Am-241 #A    8.2485E-02    8.2501E-02   1.5893E-01    1.5905E-01  1.264E-01
Bi-212 #     8.3712E-01    8.3712E-01   5.2578E-01    5.2752E-01  2.904E-01
Bi-214       5.5873E-01    5.5876E-01   9.8510E-02    1.0173E-01  3.926E-02
Co-60  #A   -6.5099E-04   -6.6159E-04   2.5349E-02    2.5349E-02  2.077E-02
Cs-137 #A    1.7161E-03    1.7209E-03   2.5991E-02    2.5991E-02  2.122E-02
Eu-152 #C    5.8693E-02    5.9064E-02   8.1099E-02    8.1169E-02  5.169E-02
Eu-154 #A    2.5103E-02    2.5353E-02   1.2109E-01    1.2110E-01  1.646E-01
K-40         1.0459E+01    1.0459E+01   1.0957E+00    1.2152E+00  3.157E-01
Pa-234 #A   -4.4995E-02   -4.4995E-02   1.2647E-01    1.2696E-01  1.021E-01
Pb-212       6.5629E-01    6.5629E-01   9.2125E-02    1.0692E-01  4.450E-02
Pb-214       6.4095E-01    6.4099E-01   1.0123E-01    1.0733E-01  4.832E-02
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Ra-226  A    1.5426E-01    1.5427E-01   6.3629E-01    6.3638E-01  5.166E-01
Th-234 #A    5.9516E-01    5.9516E-01   5.1893E-01    5.2198E-01  1.101E+00
Tl-208       2.1423E-01    2.1423E-01   5.4185E-02    5.5922E-02  2.275E-02
U-235   C    1.6298E-01    1.6298E-01   1.7233E-01    1.7265E-01  1.514E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.412E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.4120777E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243248                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0749-17                Sampled:         01/18/13 13:27                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243237-010                    Prepared:        01/22/13 13:59                
Lab ID:          QC677314                      Analyzed:        03/04/13 12:18                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0674 U       0.147        0.0349 U       0.165       0.134           0.9    NC   40  NC     1   

Bismuth-212                       1.15           0.417        1.13           0.425       0.191                  2.03 40  0.0275 1   

Bismuth-214                       0.582          0.120        0.527          0.116       0.0527                 9.91 40  0.233  1   

Cesium-137                        0.00161 U      0.0270      -0.000456 U     0.0238      0.0195          0.07   NC   40  NC     1   

Cobalt-60                         0.000716 U     0.00180      0.00433 U      0.0148      0.0168          0.03   NC   40  NC     1   

Europium-152                      0.0228 U       0.0756       0.0202 U       0.0421      0.0599          0.1    NC   40  NC     1   

Europium-154                      0.0190 U       0.0657       0.0211 U       0.0439      0.154           0.2    NC   40  NC     1   

Lead-212                          0.631          0.107        0.607          0.0962      0.0400                 3.93 40  0.120  1   

Lead-214                          0.716          0.123        0.570          0.0894      0.0413                 22.6 40  0.685  1   

Potassium-40                      9.25           1.15         9.46           1.08        0.244                  2.29 40  0.0962 1   

Protactinium-234                  0.0745 U       0.111       -0.0659 U       0.123       0.0971                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.582          0.120        0.527          0.116       0.0527          0.2    9.91 40  0.233  1   

Thallium-208                      0.200          0.0527       0.213          0.0441      0.0144                 6.52 40  0.139  1   

Thorium-232 (By Actinium-228)     0.867          0.142        0.808          0.156       0.0626          0.9    7.10 40  0.200  1   

Thorium-234                       0.758 U        0.520        0.139 U        0.850       1.13                   NC   40  NC     1   

Uranium-235                       0.0663 U       0.0402       0.137          0.157       0.116           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243248 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503091160009                                                            Seqnum        : 1503091160006.3                                                         

File          : 1_20130304_009                                                           File          : 1_20130304_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243237-010                                                               Lab ID        : QC677314                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 194740                                                                   Batch         : 194740                                                                  

Time          : 04-MAR-2013 15:30                                                        Time          : 04-MAR-2013 12:18                                                       

Sample Amount : 308 g                                                                    Sample Amount : 327 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.07 %                                                                  

Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                                Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS          RL          MSS            MSS           SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                             Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g   Uncert pCi/g                            Counting        Total                                       

Counting        Total                                                                                            

Americium-241                     0.06740      0.1166     .14644         .14652         0.03489      0.1341    .16487         .16489               40            1     u      

Bismuth-212                       1.152        0.1776     .41247         .41667         1.129        0.1910    .42071         .42466         2     40    0.027   1     u      

Bismuth-214                       0.5819       0.04759    .11724         .12019         0.5270       0.05267   .11356         .11606         10    40    0.233   1     u      

Cesium-137                        0.001610     0.02206    .02699         .02699         -0.0004565   0.01953   .02377         .02377               40            1     u      

Cobalt-60                         0.0007155    0.02445    .001798        .0017983       0.004335     0.01680   .014775        .014777              40            1     u      

Europium-152                      0.02278      0.05891    .075569        .07558         0.02015      0.05990   .04208         .042096              40            1     u      

Europium-154                      0.01900      0.1719     .065742        .065749        0.02112      0.1536    .04385         .043864              40            1     u      

Lead-212                          0.6312       0.04671    .093439        .10703         0.6069       0.04004   .082044        .096178        4     40    0.120   1     u      

Lead-214                          0.7157       0.04734    .11633         .12296         0.5703       0.04129   .083628        .089449        23    40    0.685   1     u      

Potassium-40                      9.249        0.3113     1.0475         1.146          9.464        0.2435    .96866         1.0792         2     40    0.096   1     u      

Protactinium-234                  0.07453      0.09807    .10944         .111           -0.06589     0.09705   .12145         .12256               40            1     u      

Radium-226 (By Bismuth-214)       0.5819       0.04759    .11724         .12019         0.5270       0.05267   .11356         .11606         10    40    0.233   1     u      

Thallium-208                      0.1995       0.02312    .051152        .052748        0.2129       0.01440   .041932        .044128        7     40    0.139   1     u      

Thorium-232 (By Actinium-228)     0.8669       0.05724    .12727         .14192         0.8075       0.06264   .14429         .1557          7     40    0.200   1     u      

Thorium-234                       0.7576       1.222      .5147          .51967         0.1387       1.132     .85013         .85023               40            1     u      

Uranium-235                       0.06632      0.1344     .039986        .040213        0.1370       0.1156    .15654         .15679               40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0749-17DUP       
Sample Description: QC677314, 194740, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130304_006
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0749                        Matrix: S         
Sample Time: 1/18/2013 13:27           Live Time: 2700   sec

Acquisition Time: 3/4/2013 12:18:07         Real Time: 2702   sec
Analysis Time: 3/26/2013 15:28           Dead Time: 0.07   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.075E-01      1.443E-01      1.557E-01      6.264E-02
Am-241    #AB    3.489E-02      1.649E-01      1.649E-01      1.341E-01
Bi-212           1.129E+00      4.207E-01      4.247E-01      1.910E-01
Bi-214           5.270E-01      1.136E-01      1.161E-01      5.267E-02
Co-60     #AB    4.335E-03      1.478E-02      1.478E-02      1.680E-02
Cs-137    #AB   -4.565E-04      2.377E-02      2.377E-02      1.953E-02
Eu-152    #AB    2.015E-02      4.208E-02      4.210E-02      5.990E-02
Eu-154    #AB    2.112E-02      4.385E-02      4.386E-02      1.536E-01
K-40             9.464E+00      9.687E-01      1.079E+00      2.435E-01
Pa-234    #AB   -6.589E-02      1.215E-01      1.226E-01      9.705E-02
Pb-212           6.069E-01      8.204E-02      9.618E-02      4.004E-02
Pb-214           5.703E-01      8.363E-02      8.945E-02      4.129E-02
Ra-226     AB    2.600E-01      5.731E-01      5.734E-01      4.587E-01
Th-234    #AB    1.387E-01      8.501E-01      8.502E-01      1.132E+00
Tl-208           2.129E-01      4.193E-02      4.413E-02      1.440E-02
U-235            1.370E-01      1.565E-01      1.568E-01      1.156E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.393E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
QC677314, 194740, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130304_006.An1

Acquisition information
Start time:                 3/4/2013 12:18:07
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 13:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1409

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44        7. 236.28   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.16        6. 306.41   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.264E-01 Th234 
74.79       94.  20.54   0.85  3.073E-02
77.21      194.  10.84   0.86  3.251E-02
92.59        4. 564.80   0.87  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.620E-02 Ac228 
93.35   5.760  4.712E-02 U235  
92.59   4.343  6.303E-02 Th234 

92.97       84.  24.02   1.44  4.199E-02    92.59   4.343  1.414E+00 Th234 
93.35   4.100  1.485E+00 Ac228 
93.35   5.760  1.057E+00 U235  

93.00       64.  30.00   0.88  4.199E-02    92.59   4.343  1.088E+00 Th234 
93.35   4.100  1.143E+00 Ac228 
93.35   5.760  8.133E-01 U235  

123.38       17. 103.81   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.97       25.  57.14   0.47  5.130E-02   143.77  10.940  1.374E-01 U235  
163.32       11. 140.72   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
185.71       60.  26.33   0.98  4.883E-02   185.72  57.000  6.605E-02 U235  
186.20       15. 110.21   0.98  4.878E-02   186.21   3.555    PBC<MDA Ra226 
238.56      383.   6.67   0.95  4.342E-02   238.63  43.600  6.114E-01 Pb212 
241.72       94.  17.58   1.18  4.308E-02   242.00   7.268  9.172E-01 Pb214 
295.20      136.  11.64   1.04  3.815E-02   295.22  18.414  5.694E-01 Pb214 
300.20       21.  54.42   1.19  3.774E-02   300.09   3.180  5.458E-01 Pb212 
338.22       97.  14.17   0.79  3.485E-02   338.32  11.400  7.475E-01 Ac228 
351.95      234.   7.99   0.92  3.392E-02   351.93  35.600  5.707E-01 Pb214 
583.47      141.   9.85   0.78  2.387E-02   583.19  85.000  2.129E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.51      188.  10.34   1.44  2.316E-02   609.31  45.490  5.475E-01 Bi214 
719.97        2. 308.02   1.51  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.30       51.  18.64   1.10  2.048E-02   727.33   6.650  1.139E+00 Bi212 
777.65        1. 821.43   1.55  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.48        7. 102.39   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.51       23.  37.72   1.62  1.821E-02   860.53  12.400  3.125E-01 Tl208 
873.99        4. 196.30   1.63  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.73        3. 230.07   1.64  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.48      125.  10.89   1.45  1.749E-02   911.20  26.200  8.336E-01 Ac228 
968.97       57.  21.09   1.03  1.674E-02   968.96  15.900  6.555E-01 Ac228 

1007.18        1. 505.50   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.54       34.  24.55   1.82  1.507E-02  1120.29  14.910  4.642E-01 Bi214 
1172.89        4. 170.43   1.85  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1275.56        3. 243.73   1.92  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.21        5. 104.42   2.00  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      420.   4.88   1.30  1.228E-02  1460.82  10.550  9.464E+00 K40   
1620.76        3. 195.43   2.11  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       45.  14.91   0.36  1.046E-02  1764.49  15.310  8.605E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.28    74.81       185.        76. 2.486E+03   58.59   1.024  -      s 
308.94    77.23       152.       173. 5.318E+03   26.45   0.842  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.80    59.44       139.         7.     0.003   472.55   0.837s
Th-234    252.67    63.16       157.         6.     0.002   612.83   0.841s
Th-234    370.35    92.59       219.         4.     0.001  1129.59   0.875 
Ac-228    373.40    93.35       128.        84.     0.031    48.04   1.438D
U-235     373.40    93.35       154.        64.     0.024    59.99   0.876D
Eu-152    487.08   121.78       142.        -9.    -0.003   396.19   0.908s
Eu-154    493.46   123.38       139.        17.     0.006   207.62   0.909s
Pa-234    521.18   130.31       159.       -20.    -0.007   184.32   0.918s

211 of 428



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:28:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.79   143.97        83.        25.     0.009   114.29   0.472s
U-235     653.17   163.32       123.        11.     0.004   281.43   0.954 
U-235     742.73   185.72       112.        60.     0.022    52.66   0.978D
Ra-226    744.70   186.21       124.        15.     0.005   220.42   0.979D
Pb-212    954.04   238.56       113.       378.     0.140    13.34   0.955 
Pb-214    966.65   241.72        74.        94.     0.035    35.16   1.180s
Pb-214   1180.52   295.20        54.       131.     0.048    23.28   1.039 
Pb-212   1200.52   300.20        48.        21.     0.008   108.85   1.189 
Ac-228   1352.57   338.22        34.        97.     0.036    28.33   0.794s
Eu-152   1374.61   343.74        58.        -3.    -0.001   733.15   1.147s
Pb-214   1407.47   351.95        49.       225.     0.083    15.98   0.918 
Pa-234   2269.96   567.61        37.        -9.    -0.003   202.09   1.367s
Tl-208   2333.39   583.47        17.       141.     0.052    19.69   0.775s
Bi-214   2437.53   609.51        61.       188.     0.070    20.69   1.435 
Eu-154   2879.38   719.97        10.         2.     0.001   616.04   1.505s
Bi-212   2908.69   727.30        13.        51.     0.019    37.27   1.102s
Eu-152   3110.10   777.65        29.         1.     0.000  1642.86   1.553s
Bi-212   3141.42   785.48        26.         7.     0.003   204.78   1.558 
Tl-208   3441.57   860.51        26.        23.     0.009    75.44   1.621s
Eu-154   3495.50   873.99        22.         4.     0.001   392.60   1.631s
Pa-234   3522.46   880.73        21.         3.     0.001   460.14   1.637s
Ac-228   3645.46   911.48        16.       125.     0.046    21.78   1.446 
Ac-228   3875.47   968.97        25.        57.     0.021    42.18   1.033s
Eu-154   3983.75   996.04        28.        -3.    -0.001   590.07   1.727s
Eu-154   4028.35  1007.18        16.         1.     0.000  1010.99   1.733s
Eu-152   4443.51  1110.95        27.        -3.    -0.001   545.00   1.811s
Bi-214   4481.88  1120.54        22.        34.     0.013    49.09   1.817s
Co-60    4691.32  1172.89        23.         4.     0.002   340.86   1.853s
Eu-154   5102.15  1275.56        19.         3.     0.001   487.47   1.919s
Eu-152   5628.98  1407.21        14.         5.     0.002   208.84   2.000s
K-40     5843.06  1460.70        20.       400.     0.148     9.76   1.296s
Bi-212   6483.66  1620.76        12.         3.     0.001   390.86   2.114s
Bi-214   7059.04  1764.51         0.        45.     0.017    29.81   0.364s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.0753E-01                                      5.12E+12             
911.20 8.336E-01  (  6.264E-02 1.09E+01 2.62E+01 G  
968.96 6.555E-01 -   1.340E-01 2.11E+01 1.59E+01 G  
338.32 7.475E-01  (  1.047E-01 1.42E+01 1.14E+01 G  

Energy duplication    
93.35 1.485E+00 +   4.678E-01 2.40E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   3.4890E-02                                      1.58E+05             
59.54 3.489E-02 ?(  1.341E-01 2.36E+02 3.59E+01 G  

Bi-212   N   1.1288E+00                                      5.12E+12             
727.33 1.139E+00  (  1.910E-01 1.86E+01 6.65E+00 G  
785.37 1.065E+00  (  1.679E+00 1.02E+02 1.11E+00 G  

1620.74 4.748E-01 -   1.451E+00 1.95E+02 1.51E+00 G  

Bi-214   N   5.2695E-01                                      5.84E+05             
609.31 5.475E-01  (P 5.267E-02 1.03E+01 4.55E+01 G  

1120.29 4.642E-01 ?(P 1.474E-01 2.45E+01 1.49E+01 G  
1764.49 8.605E-01 +   4.455E-02 1.49E+01 1.53E+01 G  

Co-60    T   4.3348E-03                                      1.93E+03             
1332.49-2.755E-04 &(  1.680E-02 3.71E+03 1.00E+02 G  
1173.23 8.951E-03 ?(  2.408E-02 1.70E+02 9.98E+01 G  

Cs-137   I  -4.5646E-04                                      1.10E+04             
661.66-4.565E-04 %(  1.953E-02 2.60E+03 8.50E+01 G  

Eu-152   I   2.0150E-02                                      4.94E+03             
344.28-1.004E-02 ?(  5.990E-02 3.67E+02 2.66E+01 G  
121.78-1.876E-02 +   6.031E-02 1.98E+02 2.84E+01 G  
778.90 1.144E-02 &(  1.537E-01 8.21E+02 1.30E+01 G  
964.08 6.920E-03 %   2.755E-01 2.42E+03 1.45E+01 G  

1112.08-4.219E-02 &   1.848E-01 2.73E+02 1.34E+01 G  
1408.01 6.407E-02 &(  1.006E-01 1.04E+02 2.09E+01 G  

Eu-154   I   2.1120E-02                                      3.14E+03             
873.18 4.937E-02 ?(  1.536E-01 1.96E+02 1.22E+01 G  
123.07 2.520E-02 ?(  4.188E-02 1.04E+02 4.04E+01 G  

1274.43 1.672E-02 &(  6.493E-02 2.44E+02 3.49E+01 G  
723.30 1.136E-02 ?(  5.559E-02 3.08E+02 2.00E+01 G  

1004.72 1.218E-02 ?(  9.973E-02 5.05E+02 1.79E+01 G  
996.25-4.633E-02 +   2.201E-01 2.95E+02 1.05E+01 G  

K-40     N   9.4635E+00                                      4.57E+11             
1460.82 9.464E+00  (P 2.435E-01 4.88E+00 1.06E+01 G  

Pa-234   N  -6.5894E-02                                      1.63E+12             
131.30-6.589E-02 &(  9.705E-02 9.22E+01 1.82E+01 G  
569.50-1.228E-01 +   1.930E-01 1.01E+02 9.30E+00 G  
946.00 0.000E+00 &   9.487E-02 1.00E+03 1.35E+01 G  
880.52 4.766E-02 &   1.747E-01 2.30E+02 1.05E+01 G  
883.24 8.505E-03 %   2.015E-01 1.45E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.0691E-01                                      5.12E+12             
238.63 6.114E-01  (P 4.004E-02 6.67E+00 4.36E+01 G  
300.09 5.458E-01  (  4.100E-01 5.44E+01 3.18E+00 G  

Pb-214   N   5.7026E-01                                      5.84E+05             
351.93 5.707E-01  (P 4.129E-02 7.99E+00 3.56E+01 G  
295.22 5.694E-01  (P 7.488E-02 1.16E+01 1.84E+01 G  
242.00 9.172E-01 +   1.963E-01 1.76E+01 7.27E+00 G  

Ra-226   N   2.6001E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.600E-01 }(  4.587E-01 1.10E+02 3.56E+00 G  

Th-234   N   1.3872E-01                                      1.63E+12             
63.30 2.264E-01 ?(  1.132E+00 3.06E+02 3.75E+00 G  
92.59 6.303E-02  (  5.840E-01 5.65E+02 4.34E+00 G  

Tl-208   N   2.1294E-01                                      5.12E+12             
583.19 2.129E-01  (  1.440E-02 9.85E+00 8.50E+01 G  
277.37-3.363E-03 %   2.340E-01 4.23E+03 6.60E+00 G  
860.53 3.125E-01 +   1.619E-01 3.77E+01 1.24E+01 G  

U-235    N   1.3698E-01                                      2.57E+11             
143.77 1.374E-01  (  1.156E-01 5.71E+01 1.09E+01 G  
205.32 5.775E-03 %   2.762E-01 2.91E+03 5.02E+00 G  
163.36 1.360E-01  (  3.082E-01 1.41E+02 5.08E+00 G  
185.72 6.605E-02 }   2.709E-02 2.63E+01 5.70E+01 G  

Energy duplication    
93.35 8.133E-01     3.655E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       139.         7.     0.003   472.55   3.489E-02   
Th-234      63.16       157.         6.     0.002   612.83   2.264E-01   
Th-234      92.59       219.         4.     0.001  1129.59   6.303E-02   
Eu-152     121.78       142.        -9.    -0.003   396.19  -1.876E-02   
Eu-154     123.38       139.        17.     0.006   207.62   2.520E-02   
Pa-234     130.31       159.       -20.    -0.007   184.32  -6.589E-02   
Eu-152     343.74        58.        -3.    -0.001   733.15  -1.004E-02   
Pa-234     567.61        37.        -9.    -0.003   202.09  -1.228E-01   
Eu-154     719.97        10.         2.     0.001   616.04   1.136E-02   
Eu-152     777.65        29.         1.     0.000  1642.86   1.144E-02   
Eu-154     873.99        22.         4.     0.001   392.60   4.937E-02   
Pa-234     880.73        21.         3.     0.001   460.14   4.766E-02   
Eu-154     996.04        28.        -3.    -0.001   590.07  -4.633E-02   
Eu-154    1007.18        16.         1.     0.000  1010.99   1.218E-02   
Eu-152    1110.95        27.        -3.    -0.001   545.00  -4.219E-02   
Co-60     1172.89        23.         4.     0.002   340.86   8.951E-03   
Eu-154    1275.56        19.         3.     0.001   487.47   1.672E-02   
Eu-152    1407.21        14.         5.     0.002   208.84   6.407E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.0753E-01    8.0753E-01   1.4429E-01    1.5570E-01  6.264E-02
Am-241 #A    3.4883E-02    3.4890E-02   1.6487E-01    1.6489E-01  1.341E-01
Bi-212       1.1288E+00    1.1288E+00   4.2071E-01    4.2466E-01  1.910E-01
Bi-214       5.2692E-01    5.2695E-01   1.1356E-01    1.1606E-01  5.267E-02
Co-60  #A    4.2652E-03    4.3348E-03   1.4775E-02    1.4777E-02  1.680E-02
Cs-137 #A   -4.5517E-04   -4.5646E-04   2.3770E-02    2.3770E-02  1.953E-02
Eu-152 #A    2.0023E-02    2.0150E-02   4.2080E-02    4.2096E-02  5.990E-02
Eu-154 #A    2.0912E-02    2.1120E-02   4.3850E-02    4.3864E-02  1.536E-01
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K-40         9.4635E+00    9.4635E+00   9.6866E-01    1.0792E+00  2.435E-01
Pa-234 #A   -6.5894E-02   -6.5894E-02   1.2145E-01    1.2256E-01  9.705E-02
Pb-212       6.0691E-01    6.0691E-01   8.2044E-02    9.6178E-02  4.004E-02
Pb-214       5.7023E-01    5.7026E-01   8.3628E-02    8.9449E-02  4.129E-02
Ra-226  A    2.5999E-01    2.6001E-01   5.7310E-01    5.7338E-01  4.587E-01
Th-234 #A    1.3872E-01    1.3872E-01   8.5013E-01    8.5023E-01  1.132E+00
Tl-208       2.1294E-01    2.1294E-01   4.1932E-02    4.4128E-02  1.440E-02
U-235        1.3698E-01    1.3698E-01   1.5654E-01    1.5679E-01  1.156E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.345E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.3453838E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243248                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-19                Sampled:         01/18/13 11:38                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243249-002                    Prepared:        01/23/13 13:34                
Lab ID:          QC677342                      Analyzed:        03/07/13 14:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.000612 U      0.167      -0.0630 U      0.166       0.133           0.9    NC   40  NC     1   

Bismuth-212                       0.439           0.428       0.518         0.496       0.268                  16.5 40  0.0854 1   

Bismuth-214                       0.451           0.0978      0.521         0.108       0.0446                 14.6 40  0.344  1   

Cesium-137                       -0.00553 U       0.0294      0.00318 U     0.0226      0.0183          0.07   NC   40  NC     1   

Cobalt-60                        -0.000544 U      0.0210      0 U b         0.0182      0.0360          0.03   NC   40  NC     1   

Europium-152                      0.0195 U        0.0403      0.0273 U      0.0541      0.0580          0.1    NC   40  NC     1   

Europium-154                      0.0133 U        0.0736      0.0132 U      0.0578      0.155           0.2    NC   40  NC     1   

Lead-212                          0.464           0.0883      0.395         0.0806      0.0394                 16.1 40  0.409  1   

Lead-214                          0.528           0.108       0.540         0.0977      0.0393                 2.24 40  0.0582 1   

Potassium-40                      7.95            1.01        8.27          1.06        0.295                  3.96 40  0.155  1   

Protactinium-234                  0.0841          0.0982     -0.0209 U      0.113       0.0922                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.451           0.0978      0.521         0.108       0.0446          0.2    14.6 40  0.344  1   

Thallium-208                      0.213           0.0452      0.184         0.0450      0.0162                 14.7 40  0.323  1   

Thorium-232 (By Actinium-228)     0.483           0.139       0.550         0.150       0.0628          0.9    13.0 40  0.232  1   

Thorium-234                       0.0253 U        0.353       0.504 U       0.512       1.17                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0399      0.0577 U      0.0390      0.144           0.18   NC   40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243248 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513095523003                                                            Seqnum        : 1513095523005.3                                                         

File          : 2_20130307_003                                                           File          : 2_20130307_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243249-002                                                               Lab ID        : QC677342                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 194740                                                                   Batch         : 194740                                                                  

Time          : 07-MAR-2013 10:33                                                        Time          : 07-MAR-2013 14:42                                                       

Sample Amount : 311 g                                                                    Sample Amount : 311 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.16 %                                                                   Dead Time     : 0.08 %                                                                  

Cal           : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14                                Cal           : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         RL          MSS            MSS          SDUP       RL        2 sigma        2 sigma      RPD   Lim    RER    Lim     Flags   

2 sigma        2 sigma                           Uncert pCi/g   Uncert pCi/g                                       

Uncert pCi/g   Uncert pCi/g                          Counting        Total                                           

Counting        Total                                                                                              

Americium-241                    0.0006116    0.1371    .1665          .1665          -0.06298   0.1328    .16577         .16584               40            1     u          

Bismuth-212                      0.4391       0.2272    .42746         .42805         0.5181     0.2678    .49546         .49617         16    40    0.085   1     u          

Bismuth-214                      0.4506       0.04419   .09566         .09783         0.5214     0.04458   .10548         .10811         15    40    0.344   1     u          

Cesium-137                       -0.005533    0.02365   .029359        .02936         0.003176   0.01825   .022635        .022636              40            1     u          

Cobalt-60                        -0.0005445   0.01717   .02097         .02097         0          0.03596   .018184        .018184              40            1     MDA+ u b*

Europium-152                     0.01946      0.04985   .040319        .040334        0.02726    0.05796   .054124        .054146              40            1     u          

Europium-154                     0.01325      0.1627    .07362         .073624        0.01316    0.1551    .057797        .057801              40            1     u          

Lead-212                         0.4642       0.04014   .079571        .088347        0.3951     0.03942   .073659        .080581        16    40    0.409   1     u          

Lead-214                         0.5284       0.04780   .10428         .10835         0.5404     0.03931   .092983        .097727        2     40    0.058   1     u          

Potassium-40                     7.950        0.2677    .92799         1.0104         8.271      0.2952    .9754          1.0603         4     40    0.155   1     u          

Protactinium-234                 0.08414      0.06553   .095925        .098184        -0.02092   0.09224   .11329         .11341               40            1     u          

Radium-226 (By Bismuth-214)      0.4506       0.04419   .09566         .09783         0.5214     0.04458   .10548         .10811         15    40    0.344   1     u          

Thallium-208                     0.2131       0.01414   .043034        .04518         0.1840     0.01617   .043418        .045013        15    40    0.323   1     u          

Thorium-232 (By Actinium-228)    0.4832       0.04960   .13452         .139           0.5504     0.06279   .14496         .15034         13    40    0.232   1     u          

Thorium-234                      0.02529      1.178     .35347         .35348         0.5041     1.165     .50929         .51152               40            1     u          

Uranium-235                      0.06712      0.1502    .03969         .039924        0.05766    0.1436    .038795        .038972              40            1     u          

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                                                                      1513095523005.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-19DUP       
Sample Description: QC677342, 194740, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130307_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:38           Live Time: 2700   sec

Acquisition Time: 3/7/2013 14:42:45         Real Time: 2702   sec
Analysis Time: 3/26/2013 15:53           Dead Time: 0.08   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.504E-01      1.450E-01      1.503E-01      6.279E-02
Am-241    #AB   -6.298E-02      1.658E-01      1.658E-01      1.328E-01
Bi-212    #      5.181E-01      4.955E-01      4.962E-01      2.678E-01
Bi-214           5.214E-01      1.055E-01      1.081E-01      4.458E-02
Co-60     #AB    0.000E+00      1.818E-02      1.818E-02      3.596E-02
Cs-137    #AB    3.176E-03      2.264E-02      2.264E-02      1.825E-02
Eu-152    #AB    2.726E-02      5.412E-02      5.415E-02      5.796E-02
Eu-154    #AB    1.316E-02      5.780E-02      5.780E-02      1.551E-01
K-40             8.271E+00      9.754E-01      1.060E+00      2.952E-01
Pa-234    #AB   -2.092E-02      1.133E-01      1.134E-01      9.224E-02
Pb-212           3.951E-01      7.366E-02      8.058E-02      3.942E-02
Pb-214    #      5.404E-01      9.298E-02      9.773E-02      3.931E-02
Ra-226    #      1.034E+00      5.947E-01      5.988E-01      3.870E-01
Th-234    #AB    5.041E-01      5.093E-01      5.115E-01      1.165E+00
Tl-208           1.840E-01      4.342E-02      4.501E-02      1.617E-02
U-235     #AB    5.766E-02      3.879E-02      3.897E-02      1.436E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.262E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:53:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

Sample description                                             
QC677342, 194740, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130307_005.An1

Acquisition information
Start time:                 3/7/2013 14:42:45
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0596

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.59        7. 215.41   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       83.  21.40   0.86  2.840E-02
77.15      116.  15.44   0.86  3.007E-02
93.18       35.  49.41   0.88  3.990E-02    92.59   4.343  6.619E-01 Th234 

93.35   4.100  6.946E-01 Ac228 
93.35   5.760  4.944E-01 U235  
93.35   5.760  4.944E-01 U235  
93.35   4.100  6.946E-01 Ac228 

93.18       35.  49.41   0.88  3.990E-02    92.59   4.343  6.619E-01 Th234 
93.35   4.100  6.946E-01 Ac228 
93.35   5.760  4.944E-01 U235  

93.18       35.  50.52   0.88  3.953E-02    92.59   4.343  6.517E-01 Th234 
93.35   4.100  6.839E-01 Ac228 
93.35   5.760  4.868E-01 U235  

121.98        6. 219.64   0.91  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  9.650E-03 Eu154 

122.07        8. 182.20   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.258E-02 Eu154 

144.37        8. 180.39   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  4.924E-02 U235  

185.95       55.  28.75   0.70  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.034E+00 Ra226 
185.72  57.000  6.445E-02 U235  

186.05       46.  33.64   0.98  4.819E-02   185.72  57.000  5.365E-02 U235  
186.21   3.555  8.610E-01 Ra226 

205.15        9. 160.69   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.215E-01 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.53      239.   9.01   0.83  4.319E-02   238.63  43.600  3.951E-01 Pb212 
241.58       52.  29.76   1.09  4.285E-02   242.00   7.268  5.374E-01 Pb214 
277.45       12.  89.98   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      125.  12.25   1.32  3.813E-02   295.22  18.414  5.712E-01 Pb214 
300.02       26.  41.46   0.46  3.775E-02   300.09   3.180  6.647E-01 Pb212 
338.15       52.  23.15   1.13  3.494E-02   338.32  11.400  4.165E-01 Ac228 

338.32  11.400  4.165E-01 Ac228 
344.51       11.  99.28   1.14  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      206.   8.26   1.07  3.405E-02   351.93  35.600  5.251E-01 Pb214 
583.25      117.  11.80   0.97  2.416E-02   583.19  85.000  1.840E-01 Tl208 
609.29      173.   9.65   1.65  2.345E-02   609.31  45.490  5.214E-01 Bi214 
661.49        2. 356.36   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.25       17.  47.82   1.46  2.078E-02   727.33   6.650  3.946E-01 Bi212 
785.43        7. 104.87   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.47       10.  75.58   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.05        2. 387.35   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.22       80.  13.17   1.59  1.779E-02   911.20  26.200  5.504E-01 Ac228 

911.20  26.200  5.504E-01 Ac228 
969.10       27.  31.57   1.62  1.704E-02   968.96  15.900  3.221E-01 Ac228 

968.96  15.900  3.221E-01 Ac228 
1119.92       51.  18.45   0.56  1.535E-02  1120.29  14.910  7.229E-01 Bi214 
1460.67      340.   5.62   1.71  1.254E-02  1460.82  10.550  8.271E+00 K40   
1620.69        4. 104.31   1.88  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.94       13.  38.90   1.91  1.069E-02  1764.49  15.310  2.588E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.53    74.85       145.        67. 2.352E+03   58.84   0.940  -      s 
307.48    77.09       122.        95. 3.156E+03   39.50   0.585  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.77    58.65        93.       -11.    -0.004   263.22   0.839s
Th-234    253.52    63.59       118.         7.     0.003   430.82   0.844s
Th-234    371.78    93.18       137.        35.     0.013   101.03   0.876s
Ac-228    372.45    93.35       134.        35.     0.013    98.81   0.877D
U-235     372.45    93.35       134.        35.     0.013    98.81   0.877D
Eu-152    487.24   122.07        92.         8.     0.003   364.40   0.909s
Eu-154    486.86   121.98        79.         6.     0.002   439.29   0.910s
Pa-234    525.37   131.61       123.        -6.    -0.002   541.62   0.919s
U-235     576.33   144.37       110.         8.     0.003   360.79   0.933s
U-235     742.95   186.05        96.        46.     0.017    67.29   0.978s
Ra-226    742.55   185.95        78.        55.     0.020    57.50   0.703s
U-235     819.27   205.15        95.         9.     0.003   321.39   0.998s
Pb-212    952.72   238.53        98.       231.     0.086    18.03   0.832 
Pb-214    964.88   241.58        75.        52.     0.019    59.52   1.094s
Tl-208   1108.29   277.45        48.        12.     0.004   179.97   1.072s
Pb-214   1178.60   295.04        46.       125.     0.046    24.50   1.319s
Pb-212   1198.68   300.06        43.         8.     0.003   222.11   1.095s
Ac-228   1350.94   338.15        45.        52.     0.019    46.29   1.133 
Eu-152   1376.36   344.51        50.        11.     0.004   198.57   1.138 
Pb-214   1405.46   351.78        40.       198.     0.073    16.51   1.066s
Tl-208   2331.03   583.25        20.       117.     0.043    23.60   0.971s
Bi-214   2435.20   609.29        40.       173.     0.064    19.30   1.647 
Cs-137   2643.98   661.49        21.         2.     0.001   712.72   1.414s
Eu-154   2885.33   721.82        40.        -8.    -0.003   223.90   1.461s
Bi-212   2907.07   727.25        24.        17.     0.006    95.64   1.464 
Bi-212   3139.85   785.43        20.         7.     0.002   209.73   1.506s
Tl-208   3440.06   860.47        21.        10.     0.004   151.16   1.557s
Eu-154   3490.43   873.05        21.         2.     0.001   774.70   1.565s
Pa-234   3533.30   883.77        21.        -3.    -0.001   493.20   1.572s
Ac-228   3643.15   911.22        15.        80.     0.030    26.34   1.589 
Pa-234   3783.51   946.29        26.        -4.    -0.001   392.65   1.611s
Eu-152   3865.68   966.82        58.       -16.    -0.006   146.12   1.622s
Ac-228   3874.78   969.10        23.        27.     0.010    63.13   1.624s
Eu-154   3983.86   996.35        15.        -4.    -0.001   319.30   1.640s
Eu-154   4023.30  1006.20        15.        -3.    -0.001   370.31   1.645s
Bi-214   4478.49  1119.92        16.        51.     0.019    36.91   0.559s
K-40     5842.98  1460.67        27.       340.     0.126    11.23   1.711 
Bi-212   6484.06  1620.69         7.         4.     0.001   208.62   1.883s
Bi-214   7062.09  1764.94         7.        13.     0.005    77.80   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5035E-01                                      5.12E+12             
911.20 5.504E-01  (  6.279E-02 1.32E+01 2.62E+01 G  
968.96 3.221E-01 -   1.329E-01 3.16E+01 1.59E+01 G  
338.32 4.165E-01 -   1.269E-01 2.31E+01 1.14E+01 G  

Energy duplication    
93.35 6.946E-01     5.316E-01 4.94E+01 4.10E+00 XA 

Am-241   I  -6.2978E-02                                      1.58E+05             
59.54-6.298E-02 ?(  1.328E-01 1.32E+02 3.59E+01 G  

Bi-212   N   5.1807E-01                                      5.12E+12             
727.33 3.946E-01 ?(  2.678E-01 4.78E+01 6.65E+00 G  
785.37 9.602E-01 ?(  1.539E+00 1.05E+02 1.11E+00 G  

1620.74 7.367E-01 ?(  1.110E+00 1.04E+02 1.51E+00 G  

Bi-214   N   5.2137E-01                                      5.84E+05             
609.31 5.214E-01  (P 4.458E-02 9.65E+00 4.55E+01 G  

1120.29 7.229E-01 + P 1.293E-01 1.85E+01 1.49E+01 G  
1764.49 2.588E-01 &   1.171E-01 3.89E+01 1.53E+01 G  

Cs-137   I   3.1759E-03                                      1.10E+04             
661.66 3.176E-03 ?(  1.825E-02 3.56E+02 8.50E+01 G  

Eu-152   I   2.7257E-02                                      4.94E+03             
344.28 3.727E-02 ?(  5.796E-02 9.93E+01 2.66E+01 G  
121.78 1.789E-02 ?(  5.262E-02 1.82E+02 2.84E+01 G  
778.90 6.210E-06 &   1.125E-01 1.10E+06 1.30E+01 G  
964.08-2.047E-01 +   2.311E-01 7.31E+01 1.45E+01 G  

1112.08-4.437E-03 %   1.600E-01 2.20E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.301E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.3157E-02                                      3.14E+03             
873.18 2.480E-02 ?(  1.551E-01 3.87E+02 1.22E+01 G  
123.07 9.650E-03 &(  3.429E-02 2.20E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.064E-02 1.00E+03 3.49E+01 G  
723.30-6.524E-02 +   1.145E-01 1.12E+02 2.00E+01 G  

1004.72-3.431E-02 +   9.965E-02 1.85E+02 1.79E+01 G  
996.25-6.772E-02 +   1.683E-01 1.60E+02 1.05E+01 G  

K-40     N   8.2711E+00                                      4.57E+11             
1460.82 8.271E+00  (P 2.952E-01 5.62E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -2.0918E-02                                      1.63E+12             
131.30-2.092E-02 ?(  9.224E-02 2.71E+02 1.82E+01 G  
569.50 0.000E+00 +   1.503E-01 1.00E+03 9.30E+00 G  
946.00-5.213E-02 +   1.628E-01 1.96E+02 1.35E+01 G  
880.52 0.000E+00 +   1.850E-01 1.00E+03 1.05E+01 G  
883.24-4.984E-02 +   1.963E-01 2.47E+02 9.70E+00 G  

Pb-212   N   3.9511E-01                                      5.12E+12             
238.63 3.951E-01  (P 3.942E-02 9.01E+00 4.36E+01 G  
300.09 2.153E-01 - P 4.120E-01 1.11E+02 3.18E+00 G  

Pb-214   N   5.4038E-01                                      5.84E+05             
351.93 5.251E-01  (P 3.931E-02 8.26E+00 3.56E+01 G  
295.22 5.712E-01 *(P 7.276E-02 1.22E+01 1.84E+01 G  
242.00 5.374E-01 *(  2.085E-01 2.98E+01 7.27E+00 G  

Ra-226   N   1.0343E+00                                      5.84E+05             
186.21 1.034E+00 @(  3.870E-01 2.87E+01 3.56E+00 G  

Th-234   N   5.0409E-01                                      1.63E+12             
63.30 3.331E-01 ?(  1.165E+00 2.15E+02 3.75E+00 G  
92.59 6.517E-01  (  5.109E-01 5.05E+01 4.34E+00 G  

Tl-208   N   1.8399E-01                                      5.12E+12             
583.19 1.840E-01  (  1.617E-02 1.18E+01 8.50E+01 G  
277.37 1.423E-01 &   1.993E-01 9.00E+01 6.60E+00 G  
860.53 1.344E-01 -   1.513E-01 7.56E+01 1.24E+01 G  

U-235    N   5.7655E-02                                      2.57E+11             
143.77 4.924E-02 ?(  1.436E-01 1.80E+02 1.09E+01 G  
205.32 1.215E-01 ?(  3.144E-01 1.61E+02 5.02E+00 G  
163.36-2.247E-03 &   2.006E-01 5.42E+03 5.08E+00 G  
185.72 5.365E-02 @(  2.672E-02 3.36E+01 5.70E+01 G  

Energy duplication    
93.35 4.944E-01     3.784E-01 4.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.65        93.       -11.    -0.004   263.22  -6.298E-02   
Th-234      63.59       118.         7.     0.003   430.82   3.331E-01   
Th-234      93.18       137.        35.     0.013   101.03   6.517E-01   
Ac-228      93.35       134.        35.     0.013    98.81   6.946E-01   
U-235       93.35       134.        35.     0.013    98.81   4.944E-01   
Eu-152     122.07        92.         8.     0.003   364.40   1.789E-02   
Eu-154     121.98        79.         6.     0.002   439.29   9.650E-03   
Pa-234     131.61       123.        -6.    -0.002   541.62  -2.092E-02   
U-235      144.37       110.         8.     0.003   360.79   4.924E-02   
U-235      186.05        96.        46.     0.017    67.29   5.365E-02   
U-235      205.15        95.         9.     0.003   321.39   1.215E-01   
Ac-228     338.15        45.        52.     0.019    46.29   4.165E-01   
Eu-152     344.51        50.        11.     0.004   198.57   3.727E-02   
Cs-137     661.49        21.         2.     0.001   712.72   3.176E-03   
Eu-154     721.82        40.        -8.    -0.003   223.90  -6.524E-02   
Bi-212     727.25        24.        17.     0.006    95.64   3.946E-01   
Bi-212     785.43        20.         7.     0.002   209.73   9.602E-01   
Eu-154     873.05        21.         2.     0.001   774.70   2.480E-02   
Pa-234     883.77        21.        -3.    -0.001   493.20  -4.984E-02   
Ac-228     911.22        15.        80.     0.030    26.34   5.504E-01   
Pa-234     946.29        26.        -4.    -0.001   392.65  -5.213E-02   
Eu-152     966.82        58.       -16.    -0.006   146.12  -2.047E-01   
Ac-228     969.10        23.        27.     0.010    63.13   3.221E-01   
Eu-154     996.35        15.        -4.    -0.001   319.30  -6.772E-02   
Eu-154    1006.20        15.        -3.    -0.001   370.31  -3.431E-02   
Bi-212    1620.69         7.         4.     0.001   208.62   7.367E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.5035E-01    5.5035E-01   1.4496E-01    1.5034E-01  6.279E-02
Am-241 #A   -6.2965E-02   -6.2978E-02   1.6577E-01    1.6584E-01  1.328E-01
Bi-212 #     5.1807E-01    5.1807E-01   4.9546E-01    4.9617E-01  2.678E-01
Bi-214       5.2134E-01    5.2137E-01   1.0548E-01    1.0811E-01  4.458E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.8184E-02    1.8184E-02  3.596E-02
Cs-137 #A    3.1662E-03    3.1759E-03   2.2635E-02    2.2636E-02  1.825E-02
Eu-152 #A    2.7074E-02    2.7257E-02   5.4124E-02    5.4146E-02  5.796E-02
Eu-154 #A    1.3018E-02    1.3157E-02   5.7797E-02    5.7801E-02  1.551E-01
K-40         8.2711E+00    8.2711E+00   9.7540E-01    1.0603E+00  2.952E-01
Pa-234 #A   -2.0918E-02   -2.0918E-02   1.1329E-01    1.1341E-01  9.224E-02
Pb-212       3.9511E-01    3.9511E-01   7.3659E-02    8.0581E-02  3.942E-02
Pb-214 #     5.4035E-01    5.4038E-01   9.2983E-02    9.7727E-02  3.931E-02
Ra-226 #     1.0342E+00    1.0343E+00   5.9469E-01    5.9881E-01  3.870E-01
Th-234 #A    5.0409E-01    5.0409E-01   5.0929E-01    5.1152E-01  1.165E+00
Tl-208       1.8399E-01    1.8399E-01   4.3418E-02    4.5013E-02  1.617E-02
U-235  #A    5.7655E-02    5.7655E-02   3.8795E-02    3.8972E-02  1.436E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.095E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.0946304E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243248                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        01/21/13 09:10                
Type:            LCS                           Analyzed:        02/14/13 11:54                
Lab ID:          QC673550                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                14.6                 0.454     113    54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243248 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513065261004.2                                                  
File          : 2_20130214_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC673550                                                         
Matrix        : Soil                                                             
Batch         : 194740                                                           
Time          : 14-FEB-2013 11:54                                                
Sample Amount : 305 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 14-FEB-2013 07:52:04,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   14.63  113   54-146  .45396        .80542        u    

u=use  

Page 1 of 1                                                                                                           1513065261004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC673550, 194740, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130214_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 1/21/2013 09:10           Live Time: 2700   sec

Acquisition Time: 2/14/2013 11:54:23        Real Time: 2706   sec
Analysis Time: 3/26/2013 17:00           Dead Time: 0.21   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.942E-01      2.268E-01      2.296E-01      1.604E-01
Am-241    #AB   -7.818E-02      4.845E-01      4.845E-01      3.975E-01
Bi-212    #      3.177E+00      9.585E-01      9.722E-01      5.632E-01
Bi-214           1.463E+01      4.540E-01      8.054E-01      9.679E-02
Co-60     #AB    2.392E-02      3.054E-02      3.056E-02      3.949E-02
Cs-137    #AB    4.340E-02      7.131E-02      7.134E-02      5.697E-02
Eu-152           6.126E-01      1.582E-01      1.620E-01      1.574E-01
Eu-154    #AB    4.975E-02      8.082E-02      8.086E-02      3.977E-01
K-40             9.163E+00      1.217E+00      1.301E+00      4.614E-01
Pa-234    #AB    1.286E-01      2.390E-01      2.411E-01      2.536E-01
Pb-212           5.858E-01      1.296E-01      1.384E-01      8.703E-02
Pb-214           1.598E+01      4.540E-01      9.985E-01      1.303E-01
Ra-226    #      1.764E+01      2.340E+00      2.628E+00      1.365E+00
Th-234    #AB   -2.526E-01      4.623E-01      4.629E-01      3.312E+00
Tl-208           1.921E-01      8.093E-02      8.187E-02      4.751E-02
U-235     #      8.125E-01      9.449E-02      1.080E-01      4.253E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.353E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

Sample description                                             
QC673550, 194740, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130214_004.An1

Acquisition information
Start time:                 2/14/2013 11:54:23
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0500E+02) = 

8.8613E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/21/2013 09:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2121

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.39        6. 220.57   0.00  0.000E+00
46.38      104.  30.86   0.88  3.757E-03
74.72      891.   5.76   0.85  2.827E-02
77.14     1531.   3.53   0.85  3.008E-02
79.43       96.  37.56   0.85  3.172E-02
87.13      608.   6.98   0.86  3.664E-02
89.95      225.  15.74   0.86  3.820E-02
92.48       37. 107.93   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.328E-01 U235  
94.99       15. 229.95   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.938E-01 Ac228 
94.99       15. 229.95   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.938E-01 Ac228 
123.08       20. 207.85   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.301E-02 Eu154 
131.45        8. 501.16   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
160.43       36.  82.84   0.39  4.987E-02
163.52       29. 148.60   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.725E-01 U235  
186.10      920.   6.63   1.00  4.816E-02   185.72  57.000  1.099E+00 U235  

186.21   3.555  1.764E+01 Ra226 
185.72  57.000  1.099E+00 U235  

238.42      367.   9.70   1.02  4.320E-02   238.63  43.600  6.260E-01 Pb212 
241.81     1530.   3.24   1.02  4.287E-02   242.00   7.268  1.612E+01 Pb214 
258.56       86.  32.14   0.65  4.130E-02
294.97     3318.   2.04   1.03  3.815E-02   295.22  18.414  1.549E+01 Pb214 
299.23       37.  75.00   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
337.81       59.  45.42   1.01  3.494E-02   338.32  11.400  4.895E-01 Ac228 
343.47       26. 102.58   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
344.67       52.  50.22   0.47  3.451E-02
351.65     5959.   1.43   1.09  3.406E-02   351.93  35.600  1.612E+01 Pb214 
449.60       36.  62.96   0.65  2.885E-02
462.30       50.  34.91   1.23  2.831E-02
465.38       27.  58.25   1.23  2.818E-02
583.26      120.  21.07   0.67  2.416E-02   583.19  85.000  1.921E-01 Tl208 
609.15     4764.   1.55   1.41  2.345E-02   609.31  45.490  1.463E+01 Bi214 
661.48       25.  82.16   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.38      123.  14.79   0.98  2.208E-02
723.29        6. 256.77   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  4.971E-02 Eu154 
727.37       30.  51.44   1.45  2.078E-02   727.33   6.650  7.108E-01 Bi212 

727.33   6.650  7.108E-01 Bi212 
768.28      438.   7.44   1.38  2.002E-02
785.88      122.  15.09   1.50  1.972E-02   785.37   1.110  1.832E+01 Bi212 

785.37   1.110  1.832E+01 Bi212 
882.94       10. 160.47   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.97       70.  22.95   1.59  1.779E-02   911.20  26.200  4.962E-01 Ac228 
914.50       27.  51.77   1.59  1.774E-02
914.73       23.  55.25   0.41  1.774E-02
945.71       16.  92.92   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.29       42.  40.93   1.63  1.710E-02   964.08  14.500  5.595E-01 Eu152 

1005.34        6. 225.37   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  6.610E-02 Eu154 

1113.36       15.  81.64   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1119.98     1121.   3.36   1.47  1.536E-02  1120.29  14.910  1.602E+01 Bi214 
1172.98       21.  63.82   1.76  1.484E-02  1173.23  99.850  4.638E-02 Co60  
1273.50       15.  81.23   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.005E-01 Eu154 
1377.35      298.   8.08   1.64  1.314E-02
1407.81      126.  12.91   1.89  1.291E-02  1408.01  20.850  1.546E+00 Eu152 
1460.21      369.   6.35   2.13  1.254E-02  1460.82  10.550  9.163E+00 K40   
1621.50       15.  55.82   1.99  1.151E-02  1620.74   1.510  2.903E+00 Bi212 

1620.74   1.510  2.903E+00 Bi212 
1728.96      220.   7.61   0.67  1.089E-02
1763.72      854.   3.52   2.37  1.070E-02  1764.49  15.310  1.711E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.39       103.         6. 0.000E+00  441.14   0.000  -      
184.91    46.38       446.       104. 2.782E+04   61.72   0.876 PB-210   M
298.01    74.69      1150.       676. 2.389E+04   17.06   0.763  -       M
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
307.69    77.11      1019.      1232. 4.096E+04    9.57   0.798  -       M
316.85    79.40       550.        60. 1.892E+03  113.53   0.829 TH-227  sM
347.87    87.17       608.       684. 1.868E+04   13.53   1.303  -      sM
359.14    89.99       526.       212. 5.554E+03   33.51   1.061  -      sM
640.64   160.43       437.        35. 7.119E+02  169.81   0.389  -      sc

1032.85   258.56       321.        86. 2.077E+03   64.27   0.654 PB-214  s 
1377.03   344.67       278.        26. 7.577E+02  184.49   0.466  -      sc
1796.57   449.60       175.        36. 1.262E+03  125.93   0.649  -      s 
1847.53   462.35       138.        55. 1.943E+03   72.73   0.554 AC-228  s 
1859.85   465.43        68.        22. 7.984E+02  109.14   0.447  -      s 
2659.49   665.38        80.       123. 5.569E+03   27.36   0.983 BI-214  s 
3071.11   768.28       145.       438. 2.187E+04   14.89   1.381 BI-214    
3656.10   914.73        84.        27. 1.521E+03  103.54   1.591  -       D
5508.92  1377.35        61.       298. 2.267E+04   16.16   1.642 BI-214   M
6917.41  1728.96        12.       220. 2.021E+04   15.21   0.673 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.37    59.76       805.       -13.    -0.005   619.65   0.832s
Th-234    252.51    63.30       919.       -29.    -0.011   295.55   0.836s
Th-234    369.12    92.48       792.        37.     0.014   215.86   0.867 
U-235     372.58    93.35       560.        15.     0.005   459.90   0.868D
Ac-228    372.58    93.35       560.        15.     0.005   459.90   0.868D
Eu-152    486.48   121.85       874.       -41.    -0.015   206.69   0.898s
Eu-154    491.38   123.08       825.        20.     0.007   415.71   0.899s
Pa-234    524.83   131.45       894.         8.     0.003  1002.33   0.908s
U-235     577.26   144.57       930.       -45.    -0.017   195.17   0.920s
U-235     653.01   163.52       894.        29.     0.011   297.20   0.940s
U-235     743.42   186.15       885.       886.     0.328    11.63   0.963s
Ra-226    743.23   186.10       934.       920.     0.341    13.26   0.995s
U-235     820.01   205.31       832.       -24.    -0.009   344.66   0.983s
Pb-212    952.40   238.44       459.       336.     0.124    21.62   1.096 
Pb-214    965.96   241.83       508.      1570.     0.581     6.91   1.124 
Pb-214   1178.36   294.97       442.      3313.     1.227     4.08   1.035 
Pb-212   1195.42   299.23       378.        37.     0.014   150.01   1.076s
Ac-228   1349.64   337.81       279.        59.     0.022    90.85   1.006 
Eu-152   1372.25   343.47       355.        26.     0.010   205.15   1.118 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1404.94   351.65       426.      5951.     2.204     2.86   1.085 
Pa-234   2277.41   569.85       198.        -4.    -0.001  1025.49   1.321s
Tl-208   2331.04   583.26       163.       120.     0.045    42.13   0.672s
Bi-214   2434.56   609.15       182.      4756.     1.761     3.10   1.410 
Cs-137   2643.88   661.48       196.        25.     0.009   164.33   1.398s
Eu-154   2891.11   723.29       128.         6.     0.002   513.54   1.447s
Bi-212   2907.45   727.37       104.        30.     0.011   102.89   1.450s
Bi-212   3141.52   785.88       109.       122.     0.045    30.17   1.495 
Eu-154   3497.89   874.96       133.        -4.    -0.002   759.69   1.561s
Pa-234   3520.87   880.70       150.       -14.    -0.005   257.40   1.566s
Pa-234   3529.82   882.94       116.        10.     0.004   320.95   1.568s
Ac-228   3642.89   911.20        96.        70.     0.026    45.90   1.588D
Pa-234   3781.01   945.71       102.        16.     0.006   185.84   1.613s
Eu-152   3855.34   964.29       128.        42.     0.016    81.86   1.625 
Eu-154   4019.65  1005.34        87.         6.     0.002   450.73   1.653s
Eu-152   4451.98  1113.36        71.        15.     0.006   163.29   1.723 
Bi-214   4478.47  1119.98        73.      1117.     0.414     6.72   1.475 
Co-60    4690.65  1172.98        77.        21.     0.008   127.64   1.761s
Eu-154   5093.06  1273.50        65.        15.     0.005   162.47   1.820s
Eu-152   5630.90  1407.81        70.       126.     0.047    25.82   1.891 
K-40     5840.77  1460.21        64.       369.     0.137    12.70   2.132 
Bi-212   6486.84  1621.50        29.        15.     0.006   111.64   1.990 
Bi-214   7056.68  1763.72        12.       854.     0.316     7.05   2.372s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9416E-01                                      5.12E+12             
911.20 4.962E-01  (  1.604E-01 2.30E+01 2.62E+01 G  
968.96 0.000E+00 -   2.532E-01 1.00E+03 1.59E+01 G  
338.32 4.895E-01  (  3.205E-01 4.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.938E-01 -   1.106E+00 2.30E+02 4.10E+00 XA 

Am-241   I  -7.8183E-02                                      1.58E+05             
59.54-7.818E-02 ?(  3.975E-01 3.10E+02 3.59E+01 G  

Bi-212   N   3.1767E+00                                      5.12E+12             
727.33 7.108E-01 &(  5.632E-01 5.14E+01 6.65E+00 G  
785.37 1.832E+01  (  3.645E+00 1.51E+01 1.11E+00 G  

1620.74 2.903E+00 &(  2.374E+00 5.58E+01 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   1.4632E+01                                      5.84E+05             
609.31 1.463E+01  (P 9.679E-02 1.55E+00 4.55E+01 G  

1120.29 1.602E+01 + P 2.852E-01 3.36E+00 1.49E+01 G  
1764.49 1.711E+01 +   1.645E-01 3.52E+00 1.53E+01 G  

Co-60    T   2.3924E-02                                      1.93E+03             
1332.49 1.496E-03 %(  3.949E-02 1.61E+03 1.00E+02 G  
1173.23 4.638E-02 ?(  4.579E-02 6.38E+01 9.98E+01 G  

Cs-137   I   4.3396E-02                                      1.10E+04             
661.66 4.340E-02 *(  5.697E-02 8.22E+01 8.50E+01 G  

Eu-152   I   6.1260E-01                                      4.94E+03             
344.28 9.488E-02  (  1.574E-01 1.03E+02 2.66E+01 G  
121.78-9.790E-02 +   1.648E-01 1.03E+02 2.84E+01 G  
778.90-1.125E-02 %   2.801E-01 1.51E+03 1.30E+01 G  
964.08 5.595E-01  (  3.496E-01 4.09E+01 1.45E+01 G  

1112.08 2.446E-01  (  3.126E-01 8.16E+01 1.34E+01 G  
1408.01 1.546E+00  (  2.385E-01 1.29E+01 2.09E+01 G  

Eu-154   I   4.9745E-02                                      3.14E+03             
873.18-6.406E-02 &(  3.977E-01 3.80E+02 1.22E+01 G  
123.07 3.301E-02 ?(  1.124E-01 2.08E+02 4.04E+01 G  

1274.43 1.005E-01 ?(  1.274E-01 8.12E+01 3.49E+01 G  
723.30 4.971E-02 ?(  2.077E-01 2.57E+02 2.00E+01 G  

1004.72 6.610E-02 ?(  2.413E-01 2.25E+02 1.79E+01 G  
996.25 0.000E+00 -   5.358E-01 1.00E+03 1.05E+01 G  

K-40     N   9.1633E+00                                      4.57E+11             
1460.82 9.163E+00  (P 4.614E-01 6.35E+00 1.06E+01 G  

Pa-234   N   1.2861E-01                                      1.63E+12             
131.30 3.078E-02 ?(  2.536E-01 5.01E+02 1.82E+01 G  
569.50-5.603E-02 +   4.710E-01 5.13E+02 9.30E+00 G  
946.00 2.235E-01  (  3.295E-01 9.29E+01 1.35E+01 G  
880.52-2.363E-01 +   4.900E-01 1.29E+02 1.05E+01 G  
883.24 1.801E-01 &(  4.664E-01 1.60E+02 9.70E+00 G  

Pb-212   N   5.8577E-01                                      5.12E+12             
238.63 5.858E-01  (P 8.703E-02 1.08E+01 4.36E+01 G  
300.09 1.007E+00 & P 1.239E+00 7.50E+01 3.18E+00 G  

Pb-214   N   1.5979E+01                                      5.84E+05             
351.93 1.612E+01  (P 1.303E-01 1.43E+00 3.56E+01 G  
295.22 1.549E+01  (P 2.289E-01 2.04E+00 1.84E+01 G  
242.00 1.654E+01  (  5.535E-01 3.46E+00 7.27E+00 G  

236 of 428
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.7641E+01                                      5.84E+05             
186.21 1.764E+01 @(  1.365E+00 6.63E+00 3.56E+00 G  

Th-234   N  -2.5263E-01                                      1.63E+12             
63.30-1.371E+00 ?(  3.312E+00 1.48E+02 3.75E+00 G  
92.59 7.132E-01  (  1.254E+00 1.08E+02 4.34E+00 G  

Tl-208   N   1.9208E-01                                      5.12E+12             
583.19 1.921E-01  (  4.751E-02 2.11E+01 8.50E+01 G  
277.37-2.870E-02 %   5.906E-01 1.25E+03 6.60E+00 G  
860.53 5.861E-03 %   3.959E-01 4.10E+03 1.24E+01 G  

U-235    N   8.1246E-01                                      2.57E+11             
143.77-2.677E-01 &(  4.253E-01 9.76E+01 1.09E+01 G  
205.32-3.358E-01 +   9.467E-01 1.72E+02 5.02E+00 G  
163.36 3.725E-01 ?(  9.048E-01 1.49E+02 5.08E+00 G  
185.72 1.059E+00 @(  8.282E-02 5.81E+00 5.70E+01 G  

Energy duplication    
93.35 2.091E-01 -   7.871E-01 2.30E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76       805.       -13.    -0.005   619.65  -7.818E-02   
Th-234      63.30       919.       -29.    -0.011   295.55  -1.371E+00   
Th-234      92.48       792.        37.     0.014   215.86   7.132E-01   
U-235       93.35       560.        15.     0.005   459.90   2.091E-01   
Eu-154     123.08       825.        20.     0.007   415.71   3.301E-02   
Pa-234     131.45       894.         8.     0.003  1002.33   3.078E-02   
U-235      144.57       930.       -45.    -0.017   195.17  -2.677E-01   
U-235      163.52       894.        29.     0.011   297.20   3.725E-01   
U-235      186.15       885.       886.     0.328    11.63   1.059E+00   
U-235      205.31       832.       -24.    -0.009   344.66  -3.358E-01   
Pa-234     569.85       198.        -4.    -0.001  1025.49  -5.603E-02   
Cs-137     661.48       196.        25.     0.009   164.33   4.340E-02   
Eu-154     723.29       128.         6.     0.002   513.54   4.971E-02   
Bi-212     727.37       104.        30.     0.011   102.89   7.108E-01   
Bi-212     785.88       109.       122.     0.045    30.17   1.832E+01   
Eu-154     874.96       133.        -4.    -0.002   759.69  -6.406E-02   
Pa-234     880.70       150.       -14.    -0.005   257.40  -2.363E-01   
Pa-234     882.94       116.        10.     0.004   320.95   1.801E-01   
Pa-234     945.71       102.        16.     0.006   185.84   2.235E-01   
Eu-154    1005.34        87.         6.     0.002   450.73   6.610E-02   
Co-60     1172.98        77.        21.     0.008   127.64   4.638E-02   
Eu-154    1273.50        65.        15.     0.005   162.47   1.005E-01   
Bi-212    1621.50        29.        15.     0.006   111.64   2.903E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9416E-01    4.9416E-01   2.2684E-01    2.2964E-01  1.604E-01
Am-241 #A   -7.8175E-02   -7.8183E-02   4.8446E-01    4.8450E-01  3.975E-01
Bi-212 #     3.1767E+00    3.1767E+00   9.5852E-01    9.7223E-01  5.632E-01
Bi-214       1.4631E+01    1.4632E+01   4.5396E-01    8.0542E-01  9.679E-02
Co-60  #A    2.3717E-02    2.3924E-02   3.0536E-02    3.0556E-02  3.949E-02
Cs-137 #A    4.3330E-02    4.3396E-02   7.1312E-02    7.1339E-02  5.697E-02
Eu-152  C    6.1053E-01    6.1260E-01   1.5819E-01    1.6203E-01  1.574E-01
Eu-154 #A    4.9481E-02    4.9745E-02   8.0819E-02    8.0860E-02  3.977E-01
K-40         9.1633E+00    9.1633E+00   1.2171E+00    1.3013E+00  4.614E-01
Pa-234 #A    1.2861E-01    1.2861E-01   2.3901E-01    2.4115E-01  2.536E-01
Pb-212       5.8577E-01    5.8577E-01   1.2960E-01    1.3835E-01  8.703E-02
Pb-214       1.5978E+01    1.5979E+01   4.5402E-01    9.9855E-01  1.303E-01
Ra-226 #     1.7641E+01    1.7641E+01   2.3397E+00    2.6278E+00  1.365E+00
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Th-234 #A   -2.5263E-01   -2.5263E-01   4.6229E-01    4.6291E-01  3.312E+00
Tl-208       1.9208E-01    1.9208E-01   8.0928E-02    8.1873E-02  4.751E-02
U-235  #C    8.1246E-01    8.1246E-01   9.4488E-02    1.0797E-01  4.253E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  964.0 to  2035.0 keV)     5.869E+01  pCi/g         
Total Decayed Activity (  964.0 to  2035.0 keV) 5.8686546E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243248                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        01/21/13 09:11                
Lab ID:          QC673549                      Analyzed:        02/20/13 09:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0330 U        0.0690         0.0520            0.9     
Bismuth-212                          0.00271 U       0.203          0.167                     
Bismuth-214                          0.0259 U        0.0281         0.0341                    
Cesium-137                           0 U             0.00971        0.0208            0.07    
Cobalt-60                            0.00413 U       0.0222         0.0175            0.03    
Europium-152                         0.0172 U        0.0519         0.0372            0.1     
Europium-154                         0.00553 U       0.0127         0.117             0.2     
Lead-212                            -0.00137 U       0.0322         0.0232                    
Lead-214                             0.00627 U       0.0327         0.0290                    
Potassium-40                        -0.413 U        16.5            0.234                     
Protactinium-234                     0.0150 U        0.0267         0.0370                    
Radium-226 (By Bismuth-214)          0.0259 U        0.0281         0.0341            0.2     
Thallium-208                         0.00735 U       0.0233         0.0155                    
Thorium-232 (By Actinium-228)        0.0163 U        0.0448         0.0488            0.9     
Thorium-234                          0.199 U         0.558          0.432                     
Uranium-235                          0.0220 U        0.0669         0.0989            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243248 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC673549                                                       

Seqnum : 1513073891005.2                               Matrix        : Soil                                                           

File   : 2_20130220_005                                Batch         : 194740                       Time      : 20-FEB-2013 09:53     

Cal    : 20-FEB-2013 07:42:05,09-JAN-2013 12:22:14     Caldate       : 20-FEB-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    0.0330         0.0520   .06899         .069032        u      
Bismuth-212                      0.00271        0.167    .20341         .20341         u      
Bismuth-214                      0.0259         0.0341   .028086        .02811         u      
Cesium-137                       0              0.0208   .0097132       .0097132       u      
Cobalt-60                        0.00413        0.0175   .022172        .022173        u      
Europium-152                     0.0172         0.0372   .05192         .051929        u      
Europium-154                     0.00553        0.117    .012717        .01272         u      
Lead-212                         -0.00137       0.0232   .032166        .032166        u      
Lead-214                         0.00627        0.0290   .032677        .032679        u      
Potassium-40                     -0.413         0.234    16.503         16.503         u      
Protactinium-234                 0.0150         0.0370   .026703        .026963        u      
Radium-226 (By Bismuth-214)      0.0259         0.0341   .028086        .02811         u      
Thallium-208                     0.00735        0.0155   .02331         .023314        u      
Thorium-232 (By Actinium-228)    0.0163         0.0488   .044838        .044854        u      
Thorium-234                      0.199          0.432    .55822         .55854         u      
Uranium-235                      0.0220         0.0989   .066892        .066907        u      

u=use  

Page 1 of 1                                                                                                           1513073891005.2

241 of 428



Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC673549, 194740, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130220_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 1/21/2013 09:11           Live Time: 2700   sec

Acquisition Time: 2/20/2013 09:53:17        Real Time: 2703   sec
Analysis Time: 3/26/2013 17:44           Dead Time: 0.10   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.632E-02      4.484E-02      4.485E-02      4.879E-02
Am-241    #AB    3.299E-02      6.899E-02      6.903E-02      5.196E-02
Bi-212    #AB    2.705E-03      2.034E-01      2.034E-01      1.670E-01
Bi-214    #AB    2.593E-02      2.809E-02      2.811E-02      3.406E-02
Co-60     #AB    4.129E-03      2.217E-02      2.217E-02      1.751E-02
Cs-137    #AB    0.000E+00      9.713E-03      9.713E-03      2.079E-02
Eu-152    #AB    1.716E-02      5.192E-02      5.193E-02      3.722E-02
Eu-154    #AB    5.526E-03      1.272E-02      1.272E-02      1.171E-01
K-40      #AB   -4.126E-01      1.650E+01      1.650E+01      2.338E-01
Pa-234    #AB    1.501E-02      2.670E-02      2.696E-02      3.704E-02
Pb-212    #AB   -1.373E-03      3.217E-02      3.217E-02      2.318E-02
Pb-214    #AB    6.265E-03      3.268E-02      3.268E-02      2.898E-02
Ra-226    #AB    0.000E+00      2.134E-01      2.134E-01      2.789E-01
Th-234    #AB    1.991E-01      5.582E-01      5.585E-01      4.319E-01
Tl-208    #AB    7.354E-03      2.331E-02      2.331E-02      1.548E-02
U-235     #AB    2.199E-02      6.689E-02      6.691E-02      9.892E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.544E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220_005.An1               

Sample description                                             
QC673549, 194740, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130220_005.An1

Acquisition information
Start time:                 2/20/2013 09:53:17
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/21/2013 09:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.74    59.53        14.         6.     0.002   209.12   0.830s
Th-234    253.06    63.37        16.         4.     0.002   280.41   0.834s
Ac-228    372.87    93.35        33.         1.     0.000  1263.94   0.865D
U-235     372.87    93.35        33.         1.     0.000  1263.94   0.865D
Eu-152    485.18   121.46        43.        -4.    -0.002   428.26   0.894s
Eu-154    489.33   122.50        27.         7.     0.002   230.11   0.896s
Pa-234    518.51   129.80        20.        -5.    -0.002   258.99   0.904s
U-235     650.82   162.91        35.         6.     0.002   304.15   0.937s
U-235     820.08   205.26        28.        -2.    -0.001   867.56   0.978s
Tl-208   1099.05   275.06        17.         2.     0.001   784.33   1.049s
Pb-212   1200.16   300.35        32.        -6.    -0.002   301.58   1.070s
Ac-228   1348.00   337.34        17.         2.     0.001   769.75   1.106s
Eu-152   1377.68   344.76        20.         3.     0.001   404.98   1.112s
Pb-214   1406.13   351.88        22.         2.     0.001   114.72   1.119 
Pa-234   2275.06   569.21        13.         3.     0.001   325.18   1.312s
Tl-208   2335.22   584.25        18.         1.     0.000  1290.31   1.324s
Eu-154   2889.08   722.74        17.        -3.    -0.001   401.75   1.438s
Bi-212   3139.91   785.44        11.        -2.    -0.001   443.42   1.486s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   3439.88   860.43        10.         3.     0.001   316.95   1.542s
Eu-154   3490.66   873.12        12.        -1.     0.000  1106.94   1.551s
Pa-234   3532.53   883.59         8.         3.     0.001   334.62   1.559s
Ac-228   3643.58   911.34         9.         3.     0.001   274.83   1.578s
Pa-234   3783.62   946.34        16.        -2.    -0.001   467.17   1.603s
Eu-152   3851.39   963.28        10.         2.     0.001   449.79   1.616s
Ac-228   3858.32   965.01         6.         1.     0.000  1152.99   1.619s
Eu-154   3973.85   993.88         7.        -2.    -0.001   445.58   1.638s
Co-60    5325.25  1331.51        10.         2.     0.001   537.00   1.844s
Bi-212   6483.22  1620.67         6.         0.     0.000  1986.97   1.985s
Bi-214   7056.52  1763.79         1.         5.     0.002   108.30   2.043s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.6315E-02                                      5.12E+12             
911.20 2.346E-02 ?(  4.879E-02 1.37E+02 2.62E+01 G  
968.96 7.255E-03 ?(  6.718E-02 5.76E+02 1.59E+01 G  
338.32 1.252E-02 ?(  7.764E-02 3.85E+02 1.14E+01 G  

Energy duplication    
93.35 2.551E-02 ?   2.630E-01 6.32E+02 4.10E+00 XA 

Am-241   I   3.2990E-02                                      1.58E+05             
59.54 3.299E-02 ?(  5.196E-02 1.05E+02 3.59E+01 G  

Bi-212   N   2.7051E-03                                      5.12E+12             
727.33 2.705E-03 &(  1.670E-01 3.76E+03 6.65E+00 G  
785.37-3.286E-01 +   1.144E+00 2.22E+02 1.11E+00 G  

1620.74-6.492E-02 +   1.047E+00 9.93E+02 1.51E+00 G  

Bi-214   N   2.5934E-02                                      5.84E+05             
609.31 5.335E-04 %(P 3.406E-02 7.31E+01 4.55E+01 G  

1120.29-5.091E-02 % P 1.259E-01 2.17E+04 1.49E+01 G  
1764.49 1.014E-01 ?(  5.249E-02 5.41E+01 1.53E+01 G  

Co-60    T   4.1288E-03                                      1.93E+03             
1332.49 4.129E-03 &(  1.751E-02 2.68E+02 1.00E+02 G  
1173.23 6.552E-05 %   1.244E-02 1.15E+04 9.98E+01 G  

Eu-152   I   1.7157E-02                                      4.94E+03             
344.28 1.160E-02 &(  3.722E-02 2.02E+02 2.66E+01 G  
121.78-1.047E-02 +   3.601E-02 2.14E+02 2.84E+01 G  
778.90 0.000E+00 -   1.375E-01 1.00E+03 1.30E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08 2.736E-02 ?(  9.645E-02 2.25E+02 1.45E+01 G  

1112.08 0.000E+00 -   3.650E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.807E-02 1.00E+03 2.09E+01 G  

Eu-154   I   5.5262E-03                                      3.14E+03             
873.18-1.309E-02 ?(  1.171E-01 5.53E+02 1.22E+01 G  
123.07 1.113E-02 ?(  1.988E-02 1.15E+02 4.04E+01 G  

1274.43 2.966E-04 %   3.764E-02 7.72E+03 3.49E+01 G  
723.30-2.356E-02 +   7.471E-02 2.01E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.152E-01 1.00E+03 1.79E+01 G  
996.25-3.359E-02 +   1.162E-01 2.23E+02 1.05E+01 G  

K-40     N  -4.1257E-01                                      4.57E+11             
1460.82-4.126E-01 %(P 2.338E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.5011E-02                                      1.63E+12             
131.30-1.846E-02 &(  3.704E-02 1.29E+02 1.82E+01 G  
569.50 4.689E-02 &(  1.182E-01 1.63E+02 9.30E+00 G  
946.00-3.429E-02 +   1.270E-01 2.34E+02 1.35E+01 G  
880.52 2.131E-03 %   1.119E-01 3.20E+03 1.05E+01 G  
883.24 4.725E-02 ?(  1.209E-01 1.67E+02 9.70E+00 G  

Pb-212   N  -1.3732E-03                                      5.12E+12             
238.63-1.373E-03 &(P 2.318E-02 1.08E+02 4.36E+01 G  
300.09-1.674E-01 + P 3.571E-01 1.51E+02 3.18E+00 G  

Pb-214   N   6.2652E-03                                      5.84E+05             
351.93 6.265E-03 ?(P 2.898E-02 5.74E+01 3.56E+01 G  
295.22-2.159E-02 % P 5.588E-02 7.06E+03 1.84E+01 G  
242.00 8.754E-03 %   1.479E-01 1.03E+03 7.27E+00 G  

Th-234   N   1.9907E-01                                      1.63E+12             
63.30 1.991E-01 ?(  4.319E-01 1.40E+02 3.75E+00 G  
92.59 3.351E-04 %   2.104E-01 3.81E+04 4.34E+00 G  

Tl-208   N   7.3543E-03                                      5.12E+12             
583.19 1.476E-03 &(  1.548E-02 6.45E+02 8.50E+01 G  
277.37 1.872E-02 &(  1.183E-01 3.92E+02 6.60E+00 G  
860.53 4.160E-02 ?(  1.010E-01 1.58E+02 1.24E+01 G  

U-235    N   2.1993E-02                                      2.57E+11             
143.77-1.847E-03 %(  9.892E-02 3.26E+03 1.09E+01 G  
205.32-2.440E-02 &   1.717E-01 4.34E+02 5.02E+00 G  
163.36 7.333E-02 &(  1.767E-01 1.52E+02 5.08E+00 G  
185.72 3.470E-04 %   1.162E-02 2.04E+03 5.70E+01 G  

Energy duplication    
93.35 1.816E-02 ?   1.872E-01 6.32E+02 5.76E+00 X  

246 of 428



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:44:35
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53        14.         6.     0.002   209.12   3.299E-02   
Th-234      63.37        16.         4.     0.002   280.41   1.991E-01   
Ac-228      93.35        33.         1.     0.000  1263.94   2.551E-02   
U-235       93.35        33.         1.     0.000  1263.94   1.816E-02   
Eu-152     121.46        43.        -4.    -0.002   428.26  -1.047E-02   
Eu-154     122.50        27.         7.     0.002   230.11   1.113E-02   
Pa-234     129.80        20.        -5.    -0.002   258.99  -1.846E-02   
U-235      162.91        35.         6.     0.002   304.15   7.333E-02   
U-235      205.26        28.        -2.    -0.001   867.56  -2.440E-02   
Tl-208     275.06        17.         2.     0.001   784.33   1.872E-02   
Pb-212     300.35        32.        -6.    -0.002   301.58  -1.674E-01  P
Ac-228     337.34        17.         2.     0.001   769.75   1.252E-02   
Eu-152     344.76        20.         3.     0.001   404.98   1.160E-02   
Pb-214     351.88        22.         2.     0.001   114.72   6.265E-03  P
Pa-234     569.21        13.         3.     0.001   325.18   4.689E-02   
Tl-208     584.25        18.         1.     0.000  1290.31   1.476E-03   
Eu-154     722.74        17.        -3.    -0.001   401.75  -2.356E-02   
Bi-212     785.44        11.        -2.    -0.001   443.42  -3.286E-01   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     860.43        10.         3.     0.001   316.95   4.160E-02   
Eu-154     873.12        12.        -1.     0.000  1106.94  -1.309E-02   
Pa-234     883.59         8.         3.     0.001   334.62   4.725E-02   
Ac-228     911.34         9.         3.     0.001   274.83   2.346E-02   
Pa-234     946.34        16.        -2.    -0.001   467.17  -3.429E-02   
Eu-152     963.28        10.         2.     0.001   449.79   2.736E-02   
Ac-228     965.01         6.         1.     0.000  1152.99   7.255E-03   
Eu-154     993.88         7.        -2.    -0.001   445.58  -3.359E-02   
Co-60     1331.51        10.         2.     0.001   537.00   4.129E-03   
Bi-212    1620.67         6.         0.     0.000  1986.97  -6.492E-02   
Bi-214    1763.79         1.         5.     0.002   108.30   1.014E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.6315E-02    1.6315E-02   4.4838E-02    4.4854E-02  4.879E-02
Am-241 #A    3.2986E-02    3.2990E-02   6.8990E-02    6.9032E-02  5.196E-02
Bi-212 #A    2.7051E-03    2.7051E-03   2.0341E-01    2.0341E-01  1.670E-01
Bi-214 #A    2.5933E-02    2.5934E-02   2.8086E-02    2.8110E-02  3.406E-02
Co-60  #A    4.0844E-03    4.1288E-03   2.2172E-02    2.2173E-02  1.751E-02
Cs-137 #A    0.0000E+00    0.0000E+00   9.7132E-03    9.7132E-03  2.079E-02
Eu-152 #A    1.7085E-02    1.7157E-02   5.1920E-02    5.1929E-02  3.722E-02
Eu-154 #A    5.4897E-03    5.5262E-03   1.2717E-02    1.2720E-02  1.171E-01
K-40   #A   -4.1257E-01   -4.1257E-01   1.6503E+01    1.6503E+01  2.338E-01
Pa-234 #A    1.5011E-02    1.5011E-02   2.6703E-02    2.6963E-02  3.704E-02
Pb-212 #A   -1.3732E-03   -1.3732E-03   3.2166E-02    3.2166E-02  2.318E-02
Pb-214 #A    6.2650E-03    6.2652E-03   3.2677E-02    3.2679E-02  2.898E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.1344E-01    2.1344E-01  2.789E-01
Th-234 #A    1.9907E-01    1.9907E-01   5.5822E-01    5.5854E-01  4.319E-01
Tl-208 #A    7.3543E-03    7.3543E-03   2.3310E-02    2.3314E-02  1.548E-02
U-235  #A    2.1993E-02    2.1993E-02   6.6892E-02    6.6907E-02  9.892E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2035.2 keV) 0.0000000E+00  pCi/g         
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The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408

252 of 428



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/4/2013  Time: 07:31:09

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0398 +0.250119*Channel -2.09335e-008*Channel**2

FWHM (ch) =   3.0703 +0.001173*Channel -5.25907e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.79 -0.01%      0.90     0.91   -0.45%
978.43      244.70   244.66  0.01%      1.06     1.04    1.48%

1376.86      344.28   344.30 -0.01%      1.14     1.15   -1.01%
3115.25      778.90   778.94 -0.00%      1.54     1.55   -0.64%
3855.74      964.08   964.04  0.00%      1.71     1.70    0.71%
5632.22     1408.01  1408.02 -0.00%      2.00     2.00   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/6/2013  Time: 07:25:59

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0311 +0.250109*Channel -1.97416e-008*Channel**2

FWHM (ch) =   3.1220 +0.001092*Channel -4.45296e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.80 -0.01%      0.90     0.91   -1.51%
978.41      244.70   244.66  0.02%      1.06     1.04    2.27%

1376.86      344.28   344.30 -0.01%      1.12     1.14   -1.04%
3115.31      778.90   778.95 -0.01%      1.54     1.52    1.25%
3855.77      964.08   964.04  0.00%      1.64     1.67   -1.41%
5632.25     1408.01  1408.02 -0.00%      1.97     1.96    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:00:19

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0284 +0.250112*Channel -1.9787e-008*Channel**2

FWHM (ch) =   3.1240 +0.001114*Channel -5.10057e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.80 -0.01%      0.90     0.91   -1.35%
978.39      244.70   244.66  0.02%      1.06     1.04    1.60%

1376.82      344.28   344.29 -0.00%      1.14     1.14    0.33%
3115.20      778.90   778.93 -0.00%      1.49     1.52   -2.00%
3855.79      964.08   964.06  0.00%      1.69     1.66    1.43%
5632.16     1408.01  1408.02 -0.00%      1.94     1.94   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/14/2013  Time: 07:52:04

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1034 +0.250294*Channel -5.27915e-008*Channel**2

FWHM (ch) =   3.0703 +0.001089*Channel -5.12639e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.59      121.78   121.88 -0.08%      0.90     0.90    0.52%
977.27      244.70   244.66  0.02%      1.03     1.02    1.16%

1374.98      344.28   344.15  0.04%      1.10     1.12   -1.57%
3113.89      778.90   778.98 -0.01%      1.46     1.49   -2.21%
3854.56      964.08   964.09 -0.00%      1.67     1.63    2.51%
5631.64     1408.01  1407.99  0.00%      1.88     1.89   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/20/2013  Time: 07:42:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0313 +0.250292*Channel -4.89765e-008*Channel**2

FWHM (ch) =   3.0650 +0.001070*Channel -4.88454e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.89 -0.08%      0.87     0.89   -2.80%
977.52      244.70   244.65  0.02%      1.04     1.02    2.55%

1375.25      344.28   344.15  0.04%      1.12     1.11    0.29%
3114.10      778.90   778.99 -0.01%      1.50     1.48    1.14%
3854.60      964.08   964.08 -0.00%      1.58     1.62   -1.96%
5631.48     1408.01  1407.99  0.00%      1.89     1.88    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/6/2013  Time: 07:43:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1478 +0.250261*Channel -5.23743e-008*Channel**2

FWHM (ch) =   3.1565 +0.000965*Channel -2.77417e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.47      121.78   121.88 -0.08%      0.92     0.91    1.67%
977.20      244.70   244.65  0.02%      1.01     1.02   -1.10%

1374.99      344.28   344.16  0.04%      1.09     1.11   -1.38%
3114.17      778.90   778.99 -0.01%      1.50     1.47    1.54%
3854.80      964.08   964.07  0.00%      1.60     1.62   -0.73%
5632.16     1408.01  1408.00  0.00%      1.92     1.93   -0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:14:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1438 +0.250271*Channel -5.28192e-008*Channel**2

FWHM (ch) =   3.0796 +0.001173*Channel -7.46786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.47      121.78   121.88 -0.08%      0.92     0.91    1.66%
977.19      244.70   244.66  0.02%      1.03     1.04   -0.99%

1374.96      344.28   344.16  0.04%      1.13     1.14   -1.10%
3114.03      778.90   778.98 -0.01%      1.50     1.50    0.11%
3854.73      964.08   964.09 -0.00%      1.63     1.62    0.61%
5632.00     1408.01  1407.99  0.00%      1.82     1.83   -0.23%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130304001_QCAsLeft                                                        
Acquired: 3/4/2013 07:20:12
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130304001_QCAsLeft.An1

Acquisition information
Start time:                 3/4/2013 07:20:12
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0215

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17057.   1.21   1.21  1.892E-02
45.49     7151.   1.74   0.82  1.873E-02
46.81     2031.   6.40   0.82  1.868E-02
121.79    90122.   0.36   0.90  1.612E-02   121.78  28.410  9.993E-01 QA122 
244.66    17578.   0.91   1.06  1.192E-02   244.70   7.550  9.919E-01 Qa245 
295.93      944.   7.84   1.04  1.073E-02
344.30    50008.   0.48   1.14  9.599E-03   344.28  26.590  9.948E-01 Qa344 
367.74     1642.   4.73   1.05  9.357E-03
411.19     3687.   2.37   1.13  8.907E-03
444.03     4747.   1.96   1.28  8.566E-03
488.88      580.   9.91   1.28  8.102E-03
564.17      592.   9.12   1.36  7.320E-03
586.32      570.  10.07   1.25  7.093E-03
678.71      521.   9.09   1.47  6.136E-03
688.77      959.   7.77   1.51  6.032E-03
778.94    13181.   1.08   1.54  5.098E-03   778.90  12.970  1.012E+00 Qa779 
867.39     3912.   2.46   1.63  4.761E-03
919.56      377.  10.88   1.67  4.562E-03
964.03    12551.   1.05   1.72  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.26      671.   5.79   1.73  4.293E-03
1085.96     7972.   1.21   1.79  4.096E-03
1089.85     1329.   4.48   1.80  4.087E-03
1112.06    10638.   1.10   1.77  4.032E-03
1213.03     1092.   5.24   1.70  3.786E-03
1299.13     1159.   3.62   1.72  3.575E-03
1407.97    13666.   0.89   2.01  3.309E-03  1408.01  20.850  1.006E+00 Qa1408
1457.53      346.   5.56   1.35  3.188E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.98    39.97      9569.     17057. 9.017E+05    2.43   1.205  -      s 
182.03    45.48      4155.      7151. 3.818E+05    3.48   0.821  -       D
187.30    46.80      7448.      2031. 1.087E+05   12.81   0.822  -       D

1183.44   295.93      1622.       944. 8.803E+04   15.69   1.044  -        
1470.61   367.74      1368.      1642. 1.754E+05    9.45   1.053  -      s 
1644.36   411.19      1198.      3687. 4.139E+05    4.74   1.132  -        
1775.69   444.03      1223.      4747. 5.541E+05    3.92   1.277  -        
1955.08   488.88       974.       580. 7.161E+04   19.82   1.282  -        
2256.21   564.36      1163.       592. 8.090E+04   18.24   1.362  -       D
2344.79   586.32       974.       570. 8.039E+04   20.14   1.248  -        
2714.40   678.73      1006.       470. 7.662E+04   25.49   1.336  -        
2754.57   688.77      1242.       959. 1.590E+05   15.54   1.508  -        
3469.07   867.39      1332.      3912. 8.216E+05    4.91   1.627  -        
3677.79   919.94       650.       377. 8.255E+04   21.75   1.668  -       D
4020.66  1005.11       418.       671. 1.563E+05   11.57   1.733  -       D
4343.50  1085.88       685.      7972. 1.946E+06    2.43   1.792  -       D
4359.10  1089.78      1111.      1329. 3.252E+05    8.97   1.795  -       D
4447.94  1112.06       693.     10638. 2.638E+06    2.19   1.772  -        
4851.95  1213.03       462.      1092. 2.883E+05   10.47   1.702  -        
5196.46  1299.13       136.      1159. 3.242E+05    7.23   1.715  -        
5830.34  1457.53         4.       346. 1.084E+05   11.12   1.355  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.79      5632.     90122.   150.204     0.72   0.904 
Qa-245    978.43   244.66      2709.     17578.    29.296     1.81   1.058 
Qa-344   1376.85   344.30      1994.     50008.    83.346     0.95   1.135 
Qa-779   3115.24   778.94      1582.     13181.    21.968     2.16   1.543 
Qa-964   3855.72   964.03       979.     12551.    20.918     2.10   1.717 
Qa-1408  5632.04  1407.97       179.     13666.    22.777     1.77   2.010 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9926E-01                                      4.94E+03             
121.78 9.993E-01  (  1.939E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9189E-01                                      4.94E+03             
244.70 9.919E-01  (  6.844E-03 9.07E-01 7.55E+00 G  

Qa-344       9.9484E-01                                      4.94E+03             
344.28 9.948E-01  (  2.070E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0123E+00                                      4.94E+03             
778.90 1.012E+00  (  7.117E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0004E+00                                      4.94E+03             
964.08 1.000E+00  (  5.811E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.292E-03 8.87E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8642E-01    9.9926E-01   7.2353E-03    1.1431E-01  1.939E-03
Qa-245       8.7988E-01    9.9189E-01   1.7999E-02    1.1466E-01  6.844E-03
Qa-344       8.8250E-01    9.9484E-01   9.4648E-03    1.1397E-01  2.070E-03
Qa-779       8.9796E-01    1.0123E+00   2.1884E-02    1.1762E-01  7.117E-03
Qa-964       8.8744E-01    1.0004E+00   2.0997E-02    1.1613E-01  5.811E-03
Qa-1408      8.9221E-01    1.0058E+00   1.7837E-02    1.1620E-01  2.292E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.326E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 6.0044742E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130306001_QCAsLeft                                                        
Acquired: 3/6/2013 07:15:03
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130306001_QCAsLeft.An1

Acquisition information
Start time:                 3/6/2013 07:15:03
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/6/2013 07:25:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.974E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.55keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0231

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    17514.   1.18   1.20  1.892E-02
45.49     7095.   1.75   0.83  1.873E-02
46.83     1769.   7.36   0.83  1.868E-02
121.80    89632.   0.36   0.90  1.612E-02   121.78  28.410  9.941E-01 QA122 
244.66    17599.   0.90   1.06  1.192E-02   244.70   7.550  9.934E-01 Qa245 
295.85     1046.   7.53   1.06  1.073E-02
344.30    49648.   0.48   1.12  9.599E-03   344.28  26.590  9.880E-01 Qa344 
367.68     1676.   4.57   0.97  9.357E-03
411.19     3656.   2.54   1.16  8.907E-03
444.05     4534.   2.12   1.22  8.566E-03
488.86      645.  10.20   1.52  8.102E-03
564.09      656.  11.52   1.30  7.323E-03
586.34      601.   8.45   1.36  7.092E-03
678.74      558.   8.25   1.44  6.135E-03
688.66     1091.   7.13   1.48  6.033E-03
719.30      353.  17.79   1.07  5.715E-03
778.94    13129.   1.03   1.54  5.098E-03   778.90  12.970  1.009E+00 Qa779 
810.34      460.  12.85   1.78  4.978E-03
867.39     3981.   2.64   1.60  4.761E-03
919.48      406.  13.40   1.86  4.563E-03
926.09      308.  17.43   0.69  4.538E-03
964.02    12584.   1.01   1.65  4.394E-03   964.08  14.500  1.003E+00 Qa964 

1005.12      708.   7.89   1.57  4.293E-03
1085.95     7931.   1.22   1.76  4.096E-03
1089.87     1423.   4.18   1.76  4.087E-03
1112.17    10276.   1.06   1.77  4.032E-03
1213.07     1031.   4.90   1.87  3.785E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1095.   3.77   2.11  3.575E-03
1407.99    13471.   0.90   1.98  3.309E-03  1408.01  20.850  9.917E-01 Qa1408
1457.69      347.   6.09   1.29  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.96    39.98      9376.     17514. 9.258E+05    2.36   1.202  -      s 
182.01    45.49      3895.      7343. 3.921E+05    3.35   0.830  -       D
187.39    46.83      7253.      2108. 1.128E+05   12.23   0.832  -       D

1183.12   295.85      1776.      1046. 9.746E+04   15.06   1.064  -      s 
1470.39   367.68      1357.      1676. 1.792E+05    9.15   0.974  -      s 
1644.38   411.19      1383.      3656. 4.105E+05    5.08   1.162  -        
1775.80   444.05      1392.      4534. 5.293E+05    4.25   1.220  -        
1955.03   488.86      1153.       645. 7.963E+04   20.41   1.525  -        
2255.90   564.09      1532.       656. 8.961E+04   23.03   1.303  -        
2345.19   586.41      1241.       626. 8.830E+04   21.65   1.300  -      s 
2714.64   678.78       939.       523. 8.530E+04   22.39   1.082  -      s 
2754.15   688.66      1305.      1091. 1.809E+05   14.26   1.481  -        
2876.74   719.30      1122.       353. 6.176E+04   35.58   1.069  -      s 
3240.91   810.34       893.       460. 9.244E+04   25.70   1.784  -      s 
3469.11   867.39      1575.      3981. 8.361E+05    5.29   1.600  -        
3677.51   919.48       710.       406. 8.902E+04   26.79   1.859  -        
3703.94   926.09       735.       308. 6.787E+04   34.85   0.694  -      s 
4020.11  1005.12       561.       708. 1.649E+05   15.78   1.570  -        
4343.54  1085.86       729.      7931. 1.936E+06    2.44   1.756  -       D
4359.19  1089.77      1054.      1423. 3.482E+05    8.35   1.759  -       D
4448.00  1112.06       847.     10696. 2.653E+06    2.27   1.762  -        
4852.13  1213.07       372.      1031. 2.724E+05    9.81   1.868  -      s 
5196.53  1299.14       149.      1095. 3.063E+05    7.54   2.106  -        
5831.02  1457.69        18.       347. 1.088E+05   12.17   1.289  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.80      5596.     89632.   149.387     0.73   0.898 
Qa-245    978.41   244.66      2620.     17599.    29.332     1.80   1.061 
Qa-344   1376.85   344.30      1965.     49648.    82.747     0.95   1.124 
Qa-779   3115.30   778.94      1331.     13129.    21.882     2.06   1.543 
Qa-964   3855.71   964.02       834.     12584.    20.973     2.01   1.649 
Qa-1408  5632.13  1407.99       202.     13471.    22.451     1.79   1.978 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9411E-01                                      4.94E+03             
121.78 9.941E-01  (  1.933E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9337E-01                                      4.94E+03             
244.70 9.934E-01  (  6.732E-03 9.02E-01 7.55E+00 G  

Qa-344       9.8797E-01                                      4.94E+03             
344.28 9.880E-01  (  2.055E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0086E+00                                      4.94E+03             
778.90 1.009E+00  (  6.530E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0033E+00                                      4.94E+03             
964.08 1.003E+00  (  5.365E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9166E-01                                      4.94E+03             
1408.01 9.917E-01  (  2.440E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8160E-01    9.9411E-01   7.2171E-03    1.1372E-01  1.933E-03
Qa-245       8.8094E-01    9.9337E-01   1.7920E-02    1.1481E-01  6.732E-03
Qa-344       8.7615E-01    9.8797E-01   9.4126E-03    1.1318E-01  2.055E-03
Qa-779       8.9441E-01    1.0086E+00   2.0795E-02    1.1700E-01  6.530E-03
Qa-964       8.8977E-01    1.0033E+00   2.0172E-02    1.1631E-01  5.365E-03
Qa-1408      8.7943E-01    9.9166E-01   1.7768E-02    1.1460E-01  2.440E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1098.1 to  2035.5 keV)     5.302E+00  uCi           
Total Decayed Activity ( 1098.1 to  2035.5 keV) 5.9789872E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 07:49:23
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.50      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130307001_QCAsLeft.An1

Acquisition information
Start time:                 3/7/2013 07:49:23
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0210

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.05    14347.   1.22   0.83  1.892E-02
45.56     7382.   1.67   0.83  1.873E-02
46.83     1989.   6.54   0.83  1.868E-02
121.80    89246.   0.36   0.90  1.612E-02   121.78  28.410  9.900E-01 QA122 
244.67    17908.   0.82   1.04  1.192E-02   244.70   7.550  1.011E+00 Qa245 
295.92      973.   7.60   1.06  1.073E-02
344.29    49951.   0.47   1.14  9.599E-03   344.28  26.590  9.941E-01 Qa344 
367.71     1655.   4.58   1.19  9.357E-03
411.19     3599.   2.30   1.20  8.907E-03
444.05     4758.   2.04   1.25  8.566E-03
488.80      624.  10.48   1.28  8.103E-03
564.20      599.  12.71   1.37  7.322E-03
586.42      512.  12.58   1.05  7.092E-03
688.73     1053.   7.88   1.31  6.032E-03
719.18      409.  15.12   1.55  5.717E-03
778.93    12947.   1.01   1.49  5.098E-03   778.90  12.970  9.947E-01 Qa779 
810.53      379.  16.04   0.82  4.978E-03
867.38     3920.   2.34   1.58  4.761E-03
919.32      459.  12.32   1.71  4.564E-03
964.04    12494.   1.01   1.69  4.394E-03   964.08  14.500  9.963E-01 Qa964 

1005.05      738.   7.94   1.98  4.294E-03
1085.93     8040.   1.21   1.75  4.096E-03
1089.89     1407.   4.21   1.75  4.086E-03
1112.04    10560.   1.13   1.83  4.032E-03
1212.87     1050.   4.87   1.89  3.786E-03
1299.08     1086.   3.93   1.43  3.575E-03
1407.98    13421.   0.90   1.95  3.309E-03  1408.01  20.850  9.882E-01 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.63      331.   6.21   1.68  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.98      9384.     17003. 8.989E+05    2.42   1.179  -      s 
181.99    45.49      4056.      7257. 3.875E+05    3.42   0.832  -       D
187.09    46.77      7324.      2139. 1.145E+05   12.11   0.833  -       D

1183.36   295.92      1604.       973. 9.073E+04   15.19   1.062  -        
1470.45   367.71      1317.      1655. 1.769E+05    9.15   1.192  -      s 
1644.34   411.19      1082.      3599. 4.041E+05    4.60   1.199  -        
1775.77   444.05      1297.      4758. 5.554E+05    4.08   1.251  -        
1954.73   488.80      1142.       624. 7.704E+04   20.96   1.279  -      s 
2256.29   564.20      1573.       599. 8.178E+04   25.42   1.374  -        
2345.18   586.42      1174.       512. 7.221E+04   25.16   1.053  -        
2754.39   688.73      1423.      1053. 1.746E+05   15.76   1.315  -        
2876.20   719.18      1035.       409. 7.155E+04   30.24   1.553  -      s 
3241.59   810.53       977.       379. 7.618E+04   32.08   0.817  -      s 
3469.02   867.38      1182.      3920. 8.234E+05    4.68   1.580  -        
3676.82   919.32       762.       459. 1.006E+05   24.64   1.713  -      s 
4019.78  1005.05       587.       738. 1.719E+05   15.88   1.982  -      s 
4343.40  1085.86       709.      8040. 1.963E+06    2.42   1.750  -       D
4359.24  1089.82      1049.      1407. 3.443E+05    8.41   1.752  -       D
4447.85  1112.04       774.     10560. 2.619E+06    2.25   1.829  -      s 
4851.26  1212.87       390.      1050. 2.773E+05    9.73   1.888  -        
5196.24  1299.08       164.      1086. 3.039E+05    7.87   1.427  -      s 
5830.71  1457.63        17.       331. 1.038E+05   12.42   1.682  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.80      5708.     89246.   148.744     0.73   0.902 
Qa-245    978.39   244.66      2917.     17982.    29.970     1.83   1.059 
Qa-344   1376.82   344.29      1886.     49951.    83.252     0.95   1.144 
Qa-779   3115.20   778.93      1141.     12947.    21.578     2.02   1.495 
Qa-964   3855.71   964.04       792.     12494.    20.823     2.02   1.693 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.02  1407.98       234.     13421.    22.368     1.81   1.952 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8997E-01                                      4.94E+03             
121.78 9.900E-01  (  1.953E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0151E+00                                      4.94E+03             
244.70 1.015E+00  (  7.104E-03 9.14E-01 7.55E+00 G  

Qa-344       9.9413E-01                                      4.94E+03             
344.28 9.941E-01  (  2.014E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9469E-01                                      4.94E+03             
778.90 9.947E-01  (  6.048E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9629E-01                                      4.94E+03             
964.08 9.963E-01  (  5.229E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8815E-01                                      4.94E+03             
1408.01 9.882E-01  (  2.624E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7780E-01    9.8997E-01   7.2161E-03    1.1325E-01  1.953E-03
Qa-245       9.0013E-01    1.0151E+00   1.8561E-02    1.1737E-01  7.104E-03
Qa-344       8.8149E-01    9.9413E-01   9.4341E-03    1.1389E-01  2.014E-03
Qa-779       8.8199E-01    9.9469E-01   2.0068E-02    1.1532E-01  6.048E-03
Qa-964       8.8340E-01    9.9629E-01   2.0110E-02    1.1550E-01  5.229E-03
Qa-1408      8.7619E-01    9.8815E-01   1.7858E-02    1.1422E-01  2.624E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.301E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 5.9783764E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130214001_QCAsLeft                                                        
Acquired: 2/14/2013 07:41:10
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.94   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130214001_QCAsLeft.An1

Acquisition information
Start time:                 2/14/2013 07:41:10
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0585

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    10928.   1.46   1.12  1.774E-02
45.49     5489.   2.03   0.82  1.759E-02
46.91     1450.   8.24   0.82  1.755E-02
121.88    87356.   0.37   0.90  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.66    17925.   0.89   1.03  1.231E-02   244.70   7.550  9.771E-01 Qa245 
295.82      884.   8.11   0.90  1.099E-02
329.30      378.  16.17   1.03  1.012E-02
344.15    50500.   0.47   1.10  9.739E-03   344.28  26.590  9.880E-01 Qa344 
367.54     1721.   4.61   1.19  9.494E-03
411.06     3705.   2.27   1.24  9.042E-03
443.91     4790.   2.01   1.15  8.700E-03
488.64      578.   9.86   1.31  8.235E-03
563.95      564.  10.76   1.31  7.453E-03
586.37      630.  10.72   1.18  7.219E-03
678.72      547.  10.17   1.46  6.259E-03
688.78     1049.   7.71   1.43  6.155E-03
719.48      340.  17.11   1.06  5.836E-03
778.97    13386.   1.01   1.46  5.218E-03   778.90  12.970  1.002E+00 Qa779 
867.44     3957.   2.20   1.62  4.894E-03
919.32      392.  12.45   1.45  4.704E-03
964.09    12822.   0.99   1.67  4.540E-03   964.08  14.500  9.866E-01 Qa964 

1005.05      664.   7.75   2.16  4.432E-03
1085.91     8318.   1.19   1.71  4.219E-03
1089.94     1403.   4.06   1.71  4.209E-03
1112.03    11154.   1.10   1.77  4.150E-03
1212.94     1062.   5.28   2.09  3.885E-03
1299.07     1176.   3.75   2.06  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.94    14103.   0.87   1.89  3.372E-03  1408.01  20.850  1.016E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    39.99      5525.     10928. 6.162E+05    2.91   1.116  -      s 
181.34    45.43      3486.      5489. 3.120E+05    4.07   0.817  -       D
187.00    46.85      6424.      1450. 8.263E+04   16.49   0.819  -       D

1181.77   295.82      1572.       884. 8.041E+04   16.21   0.904  -        
1315.60   329.30      1293.       378. 3.736E+04   32.34   1.033  -        
1468.46   367.54      1387.      1721. 1.813E+05    9.22   1.187  -      s 
1642.45   411.06      1114.      3705. 4.098E+05    4.53   1.244  -        
1773.81   443.91      1362.      4790. 5.506E+05    4.02   1.147  -        
1952.67   488.64       954.       578. 7.018E+04   19.72   1.306  -        
2253.82   563.95      1158.       564. 7.572E+04   21.53   1.306  -        
2343.47   586.37      1230.       630. 8.729E+04   21.44   1.180  -      s 
2712.84   678.72       880.       547. 8.744E+04   20.34   1.457  -        
2753.05   688.78      1374.      1049. 1.704E+05   15.42   1.427  -        
2875.88   719.48       983.       340. 5.830E+04   34.21   1.058  -      s 
3467.80   867.44      1063.      3957. 8.086E+05    4.40   1.617  -        
3675.40   919.32       620.       392. 8.325E+04   24.90   1.447  -        
4018.46  1005.05       524.       664. 1.499E+05   15.51   2.162  -      s 
4342.11  1085.84       742.      8318. 1.971E+06    2.38   1.707  -       D
4358.25  1089.87       924.      1403. 3.334E+05    8.13   1.709  -       D
4446.66  1112.03       819.     11154. 2.687E+06    2.21   1.766  -        
4850.60  1212.94       454.      1062. 2.735E+05   10.56   2.091  -        
5195.46  1299.07       147.      1176. 3.215E+05    7.49   2.059  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.59   121.88      5117.     87356.   145.594     0.73   0.903 
Qa-245    977.27   244.66      2599.     17925.    29.875     1.77   1.034 
Qa-344   1374.97   344.15      2010.     50500.    84.167     0.95   1.101 
Qa-779   3113.87   778.97      1252.     13386.    22.311     2.01   1.459 
Qa-964   3854.54   964.09       790.     12822.    21.369     1.98   1.668 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.43  1407.94       202.     14103.    23.506     1.75   1.892 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0005E+00                                      4.94E+03             
121.78 1.000E+00  (  1.909E-03 3.66E-01 2.84E+01 G  

Qa-245       9.7712E-01                                      4.94E+03             
244.70 9.771E-01  (  6.475E-03 8.86E-01 7.55E+00 G  

Qa-344       9.8805E-01                                      4.94E+03             
344.28 9.880E-01  (  2.044E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0019E+00                                      4.94E+03             
778.90 1.002E+00  (  6.169E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8658E-01                                      4.94E+03             
964.08 9.866E-01  (  5.040E-03 9.91E-01 1.45E+01 G  

Qa-1408      1.0162E+00                                      4.94E+03             
1408.01 1.016E+00  (  2.384E-03 8.73E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8976E-01    1.0005E+00   7.3226E-03    1.1446E-01  1.909E-03
Qa-245       8.6896E-01    9.7712E-01   1.7308E-02    1.1289E-01  6.475E-03
Qa-344       8.7868E-01    9.8805E-01   9.3860E-03    1.1319E-01  2.044E-03
Qa-779       8.9099E-01    1.0019E+00   2.0162E-02    1.1614E-01  6.169E-03
Qa-964       8.7738E-01    9.8658E-01   1.9552E-02    1.1432E-01  5.040E-03
Qa-1408      9.0371E-01    1.0162E+00   1.7738E-02    1.1736E-01  2.384E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.0 keV)     5.309E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.0 keV) 5.9703197E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130220001_QCAsLeft                                                        
Acquired: 2/20/2013 07:31:11
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  2/20/2013 07:42:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130220001_QCAsLeft.An1

Acquisition information
Start time:                 2/20/2013 07:31:11
Live time:                600
Real time:                628
Dead time:                  4.41 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0615

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03    10525.   1.57   1.12  1.773E-02
45.52     5405.   2.03   0.82  1.759E-02
46.82     1491.   7.31   0.82  1.755E-02
121.89    87108.   0.37   0.87  1.556E-02   121.78  28.410  9.985E-01 QA122 
244.65    17953.   0.91   1.04  1.231E-02   244.70   7.550  9.795E-01 Qa245 
295.82      940.   7.76   0.98  1.099E-02
344.15    50658.   0.47   1.12  9.739E-03   344.28  26.590  9.920E-01 Qa344 
367.55     1601.   4.75   1.10  9.494E-03
411.02     3778.   2.31   1.18  9.042E-03
443.87     4963.   1.94   1.22  8.701E-03
488.61      622.   7.81   1.24  8.236E-03
563.92      517.  11.93   1.18  7.453E-03
586.28      599.  11.45   1.14  7.220E-03
678.68      490.  12.55   1.25  6.260E-03
688.60     1067.   7.00   1.53  6.157E-03
719.43      329.  15.39   1.33  5.836E-03
778.99    13326.   1.03   1.50  5.218E-03   778.90  12.970  9.982E-01 Qa779 
867.41     3948.   2.51   1.61  4.894E-03
919.46      378.  15.52   1.30  4.703E-03
926.20      276.  15.65   1.39  4.678E-03
964.07    12967.   0.99   1.59  4.540E-03   964.08  14.500  9.986E-01 Qa964 

1004.91      734.   7.01   1.74  4.432E-03
1085.91     8250.   1.18   1.70  4.219E-03
1089.92     1373.   4.13   1.70  4.209E-03
1112.03    10979.   1.11   1.68  4.150E-03
1212.99     1102.   4.97   1.91  3.885E-03
1299.21     1171.   3.85   1.75  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    14111.   0.87   1.90  3.372E-03  1408.01  20.850  1.018E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.82    40.03      6193.     10525. 5.935E+05    3.14   1.123  -      s 
181.73    45.54      3288.      5405. 3.073E+05    4.05   0.815  -       D
186.96    46.85      5191.      1491. 8.492E+04   14.62   0.817  -       D

1182.06   295.82      1620.       940. 8.555E+04   15.51   0.979  -        
1468.77   367.55      1350.      1601. 1.686E+05    9.50   1.097  -      s 
1642.56   411.02      1203.      3778. 4.178E+05    4.62   1.180  -        
1773.91   443.87      1302.      4963. 5.704E+05    3.88   1.222  -        
1952.77   488.55       870.       622. 7.555E+04   15.62   1.243  -       D
2253.92   563.92      1221.       517. 6.942E+04   23.87   1.176  -        
2343.31   586.28      1280.       599. 8.290E+04   22.90   1.143  -        
2712.85   678.68      1030.       490. 7.834E+04   25.09   1.253  -        
2752.53   688.60      1187.      1067. 1.733E+05   14.00   1.531  -        
2875.86   719.43       826.       329. 5.634E+04   30.77   1.335  -        
3467.82   867.41      1392.      3948. 8.067E+05    5.01   1.607  -        
3676.08   919.46       829.       378. 8.039E+04   31.05   1.305  -        
3703.05   926.20       547.       276. 5.895E+04   31.30   1.393  -        
4018.00  1004.91       490.       734. 1.656E+05   14.02   1.736  -      s 
4342.13  1085.83       650.      8250. 1.955E+06    2.37   1.697  -       D
4358.19  1089.85       926.      1373. 3.263E+05    8.27   1.699  -       D
4446.67  1112.03       792.     10979. 2.645E+06    2.22   1.680  -      s 
4850.77  1212.99       432.      1102. 2.837E+05    9.94   1.906  -        
5195.94  1299.21       187.      1171. 3.201E+05    7.70   1.755  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.89      5388.     87108.   145.179     0.74   0.870 
Qa-245    977.52   244.65      2940.     17953.    29.922     1.82   1.043 
Qa-344   1375.25   344.15      1874.     50658.    84.429     0.94   1.115 
Qa-779   3114.08   778.99      1327.     13326.    22.210     2.06   1.499 
Qa-964   3854.55   964.07       800.     12967.    21.612     1.97   1.587 

356 of 428



ORTEC g v - i (1087) Env32  G53W4.26  2/20/2013 07:42:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.31  1407.95       197.     14111.    23.519     1.74   1.903 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9849E-01                                      4.94E+03             
121.78 9.985E-01  (  1.961E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7948E-01                                      4.94E+03             
244.70 9.795E-01  (  6.893E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9196E-01                                      4.94E+03             
344.28 9.920E-01  (  1.975E-03 4.71E-01 2.66E+01 G  

Qa-779       9.9822E-01                                      4.94E+03             
778.90 9.982E-01  (  6.357E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9861E-01                                      4.94E+03             
964.08 9.986E-01  (  5.075E-03 9.85E-01 1.45E+01 G  

Qa-1408      1.0176E+00                                      4.94E+03             
1408.01 1.018E+00  (  2.357E-03 8.71E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8722E-01    9.9849E-01   7.3481E-03    1.1423E-01  1.961E-03
Qa-245       8.7033E-01    9.7948E-01   1.7854E-02    1.1324E-01  6.893E-03
Qa-344       8.8142E-01    9.9196E-01   9.3527E-03    1.1363E-01  1.975E-03
Qa-779       8.8698E-01    9.9822E-01   2.0523E-02    1.1579E-01  6.357E-03
Qa-964       8.8733E-01    9.9861E-01   1.9681E-02    1.1569E-01  5.075E-03
Qa-1408      9.0421E-01    1.0176E+00   1.7732E-02    1.1752E-01  2.357E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.318E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9843688E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130306001_QCAsLeft                                                        
Acquired: 3/6/2013 07:32:09
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.93      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/6/2013 07:43:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130306001_QCAsLeft.An1

Acquisition information
Start time:                 3/6/2013 07:32:09
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/6/2013 07:43:01
Zero offset:           0.148 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.237E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0607

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9450.   1.50   0.83  1.774E-02
45.52     5438.   2.03   0.83  1.759E-02
46.87     1295.   8.91   0.83  1.756E-02
121.88    86558.   0.37   0.92  1.556E-02   121.78  28.410  9.941E-01 QA122 
244.65    18003.   0.91   1.01  1.231E-02   244.70   7.550  9.841E-01 Qa245 
295.82      948.   8.50   1.07  1.099E-02
344.16    50596.   0.47   1.09  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1652.   4.92   1.12  9.494E-03
411.03     3631.   2.52   1.19  9.042E-03
443.88     4715.   2.10   1.18  8.701E-03
488.55      518.  11.20   1.07  8.236E-03
563.88      532.  11.75   1.32  7.453E-03
586.24      558.  11.67   1.46  7.221E-03
678.71      561.   9.60   1.15  6.260E-03
688.77      999.   6.56   1.44  6.155E-03
719.57      324.  16.82   1.09  5.835E-03
764.99      261.  17.04   1.46  5.363E-03
778.99    13323.   1.03   1.50  5.218E-03   778.90  12.970  9.999E-01 Qa779 
810.65      393.  13.16   0.87  5.102E-03
867.43     3996.   2.26   1.59  4.894E-03
919.40      391.  13.05   1.46  4.703E-03
964.07    12753.   1.00   1.61  4.540E-03   964.08  14.500  9.840E-01 Qa964 

1005.12      686.   8.81   1.55  4.432E-03
1085.90     8424.   1.18   1.70  4.219E-03
1089.90     1358.   4.24   1.71  4.209E-03
1112.03    11045.   1.09   1.70  4.150E-03
1212.91     1034.   5.36   1.49  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.03     1201.   3.67   1.76  3.658E-03
1407.96    13924.   0.87   1.93  3.372E-03  1408.01  20.850  1.006E+00 Qa1408
1457.44      352.   5.79   1.74  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.15    39.98      5638.     10950. 6.174E+05    2.92   1.114  -      s 
181.12    45.46      3423.      5409. 3.075E+05    4.09   0.833  -       D
186.51    46.81      5937.      1372. 7.815E+04   16.78   0.835  -       D

1181.76   295.82      1911.       948. 8.625E+04   17.00   1.071  -        
1468.50   367.54      1459.      1652. 1.740E+05    9.85   1.119  -      s 
1642.37   411.03      1399.      3631. 4.015E+05    5.04   1.189  -        
1773.75   443.88      1425.      4715. 5.419E+05    4.21   1.184  -        
1952.38   488.55      1015.       518. 6.287E+04   22.39   1.069  -        
2253.65   563.88      1202.       532. 7.132E+04   23.49   1.322  -        
2343.07   586.24      1186.       558. 7.721E+04   23.35   1.464  -      s 
2712.95   678.71       835.       561. 8.959E+04   19.20   1.153  -        
2753.20   688.77      1030.       999. 1.624E+05   13.11   1.435  -        
2876.41   719.57       947.       324. 5.556E+04   33.65   1.089  -      s 
3057.99   764.95      1022.       351. 6.537E+04   35.29   1.106  -      s 
3240.83   810.65       760.       393. 7.703E+04   26.31   0.869  -      s 
3468.03   867.43      1118.      3996. 8.166E+05    4.51   1.586  -        
3675.99   919.40       669.       391. 8.307E+04   26.10   1.457  -        
4019.08  1005.12       644.       686. 1.547E+05   17.62   1.547  -        
4342.41  1085.81       687.      8424. 1.996E+06    2.35   1.704  -       D
4358.42  1089.81       982.      1358. 3.227E+05    8.49   1.707  -       D
4447.05  1112.03       751.     11045. 2.661E+06    2.19   1.703  -        
4850.94  1212.91       452.      1034. 2.660E+05   10.71   1.493  -        
5195.78  1299.03       162.      1201. 3.283E+05    7.35   1.764  -        
5830.22  1457.44        12.       352. 1.085E+05   11.58   1.743  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.47   121.88      5179.     86558.   144.263     0.74   0.921 
Qa-245    977.18   244.65      2864.     18003.    30.005     1.81   1.008 
Qa-344   1374.99   344.16      1930.     50596.    84.327     0.95   1.093 
Qa-779   3114.15   778.99      1313.     13323.    22.204     2.07   1.499 
Qa-964   3854.77   964.07       874.     12753.    21.255     2.00   1.605 
Qa-1408  5632.00  1407.96       168.     13924.    23.207     1.75   1.933 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9414E-01                                      4.94E+03             
121.78 9.941E-01  (  1.926E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8414E-01                                      4.94E+03             
244.70 9.841E-01  (  6.816E-03 9.06E-01 7.55E+00 G  

Qa-344       9.9271E-01                                      4.94E+03             
344.28 9.927E-01  (  2.008E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9991E-01                                      4.94E+03             
778.90 9.999E-01  (  6.338E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8405E-01                                      4.94E+03             
964.08 9.840E-01  (  5.316E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0061E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.180E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8162E-01    9.9414E-01   7.3210E-03    1.1373E-01  1.926E-03
Qa-245       8.7275E-01    9.8414E-01   1.7830E-02    1.1376E-01  6.816E-03
Qa-344       8.8036E-01    9.9271E-01   9.3814E-03    1.1372E-01  2.008E-03
Qa-779       8.8674E-01    9.9991E-01   2.0675E-02    1.1601E-01  6.338E-03
Qa-964       8.7268E-01    9.8405E-01   1.9725E-02    1.1406E-01  5.316E-03
Qa-1408      8.9224E-01    1.0061E+00   1.7588E-02    1.1620E-01  2.180E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.286E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9610510E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

365 of 428



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 08:03:37
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:14:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130307001_QCAsLeft.An1

Acquisition information
Start time:                 3/7/2013 08:03:37
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0578

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10909.   1.50   1.12  1.774E-02
45.46     5389.   1.94   0.82  1.759E-02
46.82     1569.   7.32   0.82  1.755E-02
121.88    86930.   0.37   0.92  1.556E-02   121.78  28.410  9.986E-01 QA122 
244.66    18328.   0.81   1.04  1.231E-02   244.70   7.550  1.002E+00 Qa245 
295.88      861.   8.33   1.06  1.099E-02
344.16    50681.   0.47   1.13  9.739E-03   344.28  26.590  9.945E-01 Qa344 
367.56     1731.   4.90   1.18  9.494E-03
410.98     3870.   2.23   1.20  9.043E-03
443.89     4799.   2.03   1.23  8.701E-03
488.55      736.   9.78   1.12  8.236E-03
563.88      540.  11.63   1.15  7.453E-03
586.24      638.   9.41   1.12  7.221E-03
656.70      325.  18.92   0.83  6.488E-03
678.83      480.  12.16   1.05  6.258E-03
688.66     1002.   6.83   1.38  6.156E-03
719.31      473.  12.91   1.63  5.837E-03
778.98    13525.   1.02   1.50  5.218E-03   778.90  12.970  1.015E+00 Qa779 
810.49      432.  14.54   1.52  5.102E-03
867.45     4071.   2.42   1.57  4.894E-03
919.31      516.  10.87   1.76  4.704E-03
926.24      235.  19.11   1.67  4.678E-03
964.07    12980.   1.02   1.64  4.540E-03   964.08  14.500  1.002E+00 Qa964 

1005.18      620.   9.09   1.76  4.432E-03
1085.92     8183.   1.19   1.69  4.219E-03
1089.88     1408.   4.12   1.69  4.209E-03
1112.02    11140.   1.10   1.70  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98     1011.   5.14   1.77  3.885E-03
1299.04     1196.   3.77   1.65  3.658E-03
1407.96    13880.   0.88   1.83  3.372E-03  1408.01  20.850  1.003E+00 Qa1408
1457.55      319.   6.05   1.71  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.97      5933.     10909. 6.151E+05    3.01   1.125  -      s 
181.10    45.45      2840.      5347. 3.039E+05    3.93   0.823  -       D
186.53    46.81      5827.      1557. 8.870E+04   14.76   0.825  -       D

1181.97   295.88      1588.       861. 7.839E+04   16.66   1.056  -        
1468.52   367.56      1560.      1731. 1.823E+05    9.80   1.182  -      s 
1642.16   410.98      1144.      3870. 4.280E+05    4.45   1.197  -        
1773.73   443.89      1370.      4799. 5.515E+05    4.05   1.229  -        
1952.31   488.55      1270.       736. 8.936E+04   19.56   1.119  -        
2253.58   563.88      1215.       540. 7.245E+04   23.25   1.151  -        
2343.02   586.24      1022.       638. 8.833E+04   18.82   1.124  -        
2624.82   656.70      1049.       325. 5.012E+04   37.84   0.830  -      s 
2713.34   678.83       976.       480. 7.670E+04   24.32   1.047  -      s 
2752.70   688.66      1085.      1002. 1.628E+05   13.67   1.381  -        
2875.29   719.31       984.       473. 8.096E+04   25.82   1.633  -        
3240.10   810.49       978.       432. 8.475E+04   29.08   1.519  -      s 
3468.01   867.45      1376.      4071. 8.318E+05    4.84   1.567  -        
3675.52   919.31       710.       516. 1.097E+05   21.73   1.762  -        
3703.25   926.24       573.       235. 5.017E+04   38.22   1.665  -      s 
4019.20  1005.18       608.       620. 1.399E+05   18.17   1.761  -        
4342.39  1085.85       654.      8183. 1.939E+06    2.38   1.690  -       D
4358.25  1089.81       975.      1408. 3.345E+05    8.23   1.692  -       D
4446.86  1112.02       792.     11140. 2.684E+06    2.20   1.698  -        
4851.05  1212.98       412.      1011. 2.602E+05   10.28   1.769  -        
5195.68  1299.04       175.      1196. 3.270E+05    7.54   1.647  -        
5830.48  1457.55        13.       319. 9.848E+04   12.10   1.709  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.47   121.88      5132.     86930.   144.883     0.73   0.924 
Qa-245    977.18   244.65      2982.     18101.    30.168     1.83   1.029 
Qa-344   1374.95   344.16      2009.     50681.    84.469     0.95   1.126 
Qa-779   3114.01   778.98      1302.     13525.    22.542     2.03   1.505 
Qa-964   3854.65   964.07       936.     12980.    21.633     2.03   1.636 
Qa-1408  5631.85  1407.96       206.     13880.    23.133     1.76   1.829 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9856E-01                                      4.94E+03             
121.78 9.986E-01  (  1.917E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8964E-01                                      4.94E+03             
244.70 9.896E-01  (  6.956E-03 9.14E-01 7.55E+00 G  

Qa-344       9.9452E-01                                      4.94E+03             
344.28 9.945E-01  (  2.049E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0152E+00                                      4.94E+03             
778.90 1.015E+00  (  6.311E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0017E+00                                      4.94E+03             
964.08 1.002E+00  (  5.502E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0030E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.419E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8542E-01    9.9856E-01   7.3305E-03    1.1423E-01  1.917E-03
Qa-245       8.7750E-01    9.8964E-01   1.8082E-02    1.1442E-01  6.956E-03
Qa-344       8.8184E-01    9.9452E-01   9.4118E-03    1.1393E-01  2.049E-03
Qa-779       9.0021E-01    1.0152E+00   2.0619E-02    1.1772E-01  6.311E-03
Qa-964       8.8822E-01    1.0017E+00   2.0348E-02    1.1616E-01  5.502E-03
Qa-1408      8.8937E-01    1.0030E+00   1.7686E-02    1.1587E-01  2.419E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.8 keV)     5.323E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.8 keV) 6.0026965E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130304002_BG                                                              
Acquired: 3/4/2013 07:35:44
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.17      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

373 of 428



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 07:45:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130304002_BG.An1

Acquisition information
Start time:                 3/4/2013 07:35:44
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.0262E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.7848E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    3.4723E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.7146E+01
Tl-208  <    1.1106E+00
U-235   <    8.6420E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

377 of 428



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130306002_BG                                                              
Acquired: 3/6/2013 07:32:06
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.96      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130306002_BG.An1

Acquisition information
Start time:                 3/6/2013 07:32:06
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/6/2013 07:25:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.974E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.55keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    3.0506E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.0427E+00
Eu-154  <    6.7328E+00
K-40    <    1.1574E+01
Pa-234  <    1.9104E+00
Pb-212  <    1.4690E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    9.0679E-01
U-235   <    6.1108E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130307002_BG                                                              
Acquired: 3/7/2013 08:03:14
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.13      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130307002_BG.An1

Acquisition information
Start time:                 3/7/2013 08:03:14
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.7958E+01
Bi-214  <    1.7613E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.0047E+01
Pa-234  <    1.3509E+00
Pb-212  <    2.0775E+00
Pb-214  <    1.9845E+00
Ra-226  <    1.7550E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    4.0005E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130214002_BG                                                              
Acquired: 2/14/2013 08:02:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

388 of 428



ORTEC g v - i (1087) Env32  G53W4.26  2/14/2013 08:13:02
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130214002_BG.An1

Acquisition information
Start time:                 2/14/2013 08:02:55
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.0103E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130220002_BG                                                              
Acquired: 2/20/2013 07:43:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130220002_BG.An1

Acquisition information
Start time:                 2/20/2013 07:43:27
Live time:                600
Real time:                601
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.4041E+00
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.6743E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    1.2599E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130306003_BG                                                              
Acquired: 3/6/2013 09:02:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.01      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130306003_BG.An1

Acquisition information
Start time:                 3/6/2013 09:02:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/6/2013 07:43:01
Zero offset:           0.148 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.237E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    3.6685E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    5.3961E+00
Pb-212  <    1.2373E+00
Pb-214  <    2.9887E+00
Ra-226  <    2.0855E+01
Th-234  <    1.2099E+01
Tl-208  <    1.2599E+00
U-235   <    4.1033E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/6/2013 09:12:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130306003_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130307002_BG                                                              
Acquired: 3/7/2013 08:16:57
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:27:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130307002_BG.An1

Acquisition information
Start time:                 3/7/2013 08:16:57
Live time:                600
Real time:                601
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:27:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:27:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.2373E+00
Pb-214  <    2.5259E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.6666E+00
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:27:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503091160

Instrument : HPGE01                           Begun : 03/04/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130304_001     RCCV       QUALITY CONTROL CHEC                          03/04/13 07:20    1.0    1                     

002     1_20130304_002     RIB        BACKGROUND CONTAMINA                          03/04/13 07:35    1.0                          

003     1_20130304_003     MSS        243237-003               Soil       194740    03/04/13 08:36    1.0                          

004     1_20130304_004     SAMPLE     243237-002               Soil       194740    03/04/13 09:43    1.0                          

005     1_20130304_005     SDUP       QC677313                 Soil       194740    03/04/13 10:35    1.0                          

006     1_20130304_006     SDUP       QC677314                 Soil       194740    03/04/13 12:18    1.0                          

007     1_20130304_007     SAMPLE     243237-007               Soil       194740    03/04/13 13:15    1.0                          

008     1_20130304_008     SAMPLE     243237-006               Soil       194740    03/04/13 14:14    1.0                          

009     1_20130304_009     MSS        243237-010               Soil       194740    03/04/13 15:30    1.0                          

010     1_20130304_010     SAMPLE     243237-009               Soil       194740    03/04/13 16:36    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503094035

Instrument : HPGE01                           Begun : 03/06/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130306_001  RCCV    QUALITY CONTROL CHEC               03/06/13 07:15 1.0 1          
002  1_20130306_002  RIB     BACKGROUND CONTAMINA               03/06/13 07:32 1.0            
003  1_20130306_003  SAMPLE  243248-006           Soil   194740 03/06/13 09:33 1.0            
004  1_20130306_004  SAMPLE  243248-003           Soil   194740 03/06/13 10:35 1.0            
005  1_20130306_005  SAMPLE  243248-004           Soil   194740 03/06/13 12:06 1.0            
006  1_20130306_006  SAMPLE  243248-001           Soil   194740 03/06/13 13:22 1.0            
007  1_20130306_007  SAMPLE  243248-008           Soil   194740 03/06/13 14:21 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503095509

Instrument : HPGE01                           Begun : 03/07/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 07:49 1.0 1          
002  1_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:03 1.0            
003  1_20130307_003  SAMPLE  243248-007           Soil   194740 03/07/13 08:18 1.0            
004  1_20130307_004  SAMPLE  243249-003           Soil   194740 03/07/13 10:32 1.0            
005  1_20130307_005  SAMPLE  243249-006           Soil   194740 03/07/13 13:52 1.0            
006  1_20130307_006  SAMPLE  243249-005           Soil   194740 03/07/13 14:41 1.0            
007  1_20130307_007  SAMPLE  243248-012           Soil   194740 03/07/13 15:41 1.0            
008  1_20130307_008  SAMPLE  243248-010           Soil   194740 03/07/13 16:44 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513065261

Instrument : HPGE02                           Begun : 02/14/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130214_001     RCCV       QUALITY CONTROL CHEC                          02/14/13 07:41    1.0    1                     

002     2_20130214_002     RIB        BACKGROUND CONTAMINA                          02/14/13 08:02    1.0                          

003     2_20130214_003     LCS        QC673412                 Soil       194706    02/14/13 08:24    1.0    2                     

004     2_20130214_004     LCS        QC673550                 Soil       194740    02/14/13 11:54    1.0    2                     

005     2_20130214_005     SAMPLE     243281-001               Soil       192695    02/14/13 12:56    1.0                          

006     2_20130214_006     SAMPLE     243280-012               Soil       192695    02/14/13 13:51    1.0                 MASS-    

007     2_20130214_007     SAMPLE     243280-011               Soil       192695    02/14/13 14:56    1.0                          

008     2_20130214_008     MSS        243206-012               Soil       192840    02/14/13 16:04    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513073891

Instrument : HPGE02                           Begun : 02/20/13 07:31             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130220_001  RCCV    QUALITY CONTROL CHEC               02/20/13 07:31 1.0 1          
002  2_20130220_002  RIB     BACKGROUND CONTAMINA               02/20/13 07:43 1.0            
003  2_20130220_003  SAMPLE  243278-003           Soil   192604 02/20/13 07:57 1.0            
004  2_20130220_004  SAMPLE  243278-001           Soil   192604 02/20/13 08:47 1.0            
005  2_20130220_005  BLANK   QC673549             Soil   194740 02/20/13 09:53 1.0            
006  2_20130220_006  MSS     243286-002           Soil   194328 02/20/13 11:11 1.0            
007  2_20130220_007  BLANK   QC672965             Soil   194594 02/20/13 11:59 1.0            
008  2_20130220_008  MSS     243286-001           Soil   194328 02/20/13 12:46 1.0            
009  2_20130220_009  BLANK   QC668390             Soil   193425 02/20/13 14:17 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513094052

Instrument : HPGE02                           Begun : 03/06/13 07:32             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130306_001  RCCV    QUALITY CONTROL CHEC               03/06/13 07:32 1.0 1          
002  2_20130306_002  RIB     BACKGROUND CONTAMINA               03/06/13 08:17 1.0            
003  2_20130306_003  RIB     BACKGROUND CONTAMINA               03/06/13 09:02 1.0            
004  2_20130306_004  SAMPLE  243248-005           Soil   194740 03/06/13 09:32 1.0            
005  2_20130306_005  SAMPLE  243248-002           Soil   194740 03/06/13 12:07 1.0            
006  2_20130306_006  SAMPLE  243248-009           Soil   194740 03/06/13 13:23 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513095523

Instrument : HPGE02                           Begun : 03/07/13 08:03             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 08:03 1.0 1          
002  2_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:16 1.0            
003  2_20130307_003  MSS     243249-002           Soil   194740 03/07/13 10:33 1.0            
004  2_20130307_004  SAMPLE  243249-001           Soil   194740 03/07/13 13:52 1.0            
005  2_20130307_005  SDUP    QC677342             Soil   194740 03/07/13 14:42 1.0            
006  2_20130307_006  SAMPLE  243249-004           Soil   194740 03/07/13 15:41 1.0            
007  2_20130307_007  SAMPLE  243248-011           Soil   194740 03/07/13 16:45 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 02-APR-2013 14:46

Batch Number : 194740                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 18-JAN-2013 16:55              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242497-001                      312.01  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:18  GS 186                     

2      242497-002                      330.92  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:23  GS 186                     

3      242497-004                      324.29  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:28  GS 186                     

4      242497-003                      327.35  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:34  GS 186                     

5      242497-005                      333.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:39  GS 186                     

6      242497-006                      332.31  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:43  GS 186                     

7      242497-007                      331.5   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:48  GS 186                     

8      242497-008                      329.2   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:52  GS 186                     

9      242497-009                      327.82  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:57  GS 186                     

10     242497-010                      332.73  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 10:05  GS 186                     

11     242497-011                      329.15  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:15  GS 186                     

12     242497-012                      315.54  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:20  GS 186                     

13     242498-001                      315.86  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:26  GS 186                     

14     242498-002                      329.47  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:31  GS 186                     

15     242498-003                      336.36  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:35  GS 186                     

16     242498-004                      322.28  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:40  GS 186                     

17     242498-005                      330.71  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:45  GS 186                     

18     242498-006                      343.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 12:04  GS 186                     

19     242498-007                      342.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:10  GS 186                     

20     242498-008                      335.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:15  GS 186                     

21     242498-009                      328.32  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:21  GS 186                     

22     242498-010                      337.62  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:25  GS 186                     

23     242498-011                      343.46  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:32  GS 186                     

24     242498-012                      326.85  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:37  GS 186                     

25     242499-001                      328.63  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:43  GS 186                     

26     242499-002                      350.26  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:48  GS 186                     

27     242499-003                      337.98  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:53  GS 186                     

28     242499-004                      327.45  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:00  GS 186                     

29     242499-005                      329.28  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:11  GS 186                     

30     242499-006                      321.12  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:15  GS 186                     

31     242489-001                      349.65  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:21  GS 186                     

32     242489-002                      360.92  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:26  GS 186                     

33     242487-001                      334.99  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:38  GS 186                     

34     242487-002                      339.75  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:45  GS 186                     

35     242487-003                      304.88  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 14:29  GS 186                     

36     242487-004                      311.85  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:52  GS 186                     

37     242487-005                      319.7   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:59  GS 186                     

38     242487-006                      305.21  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:05  GS 186                     

39     242487-007                      306.26  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:10  GS 186                     

40     242487-008                      308.61  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:17  GS 186                     

41     242487-009                      309.48  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:25  GS 186                     

42     242487-010                      306.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:31  GS 186                     

43     242487-011                      309.78  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:30  GS 186                     

44     242487-012                      300.94  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:38  GS 186                     

45     242488-001                      306.45  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:47  GS 186                     

46     242488-002                      325.65  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:52  GS 186                     

47     242488-003                      318.29  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:05  GS 186                     

48     242488-004                      309.58  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:08  GS 186                     

49     242492-001                      318.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:13  GS 186                     
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50     242492-002                      310.53  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:37  GS 186                     

51     242492-003                      316.84  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:41  GS 186                     

52     242492-004                      338.12  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:46  GS 186                     

53     242492-005                      305.97  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:51  GS 186                     

54     242492-006                      310.52  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:01  GS 186                     

55     242492-007                      307.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:08  GS 186                     

56     242493-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  GS 186                     

56     243237-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  RA226     alias:242493-001 

57     242493-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  GS 186                     

57     243237-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  RA226     alias:242493-002 

58     242493-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  GS 186                     

58     243237-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  RA226     alias:242493-003 

59     242493-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  GS 186                     

59     243237-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  RA226     alias:242493-004 

60     242493-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  GS 186                     

60     243237-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  RA226     alias:242493-005 

61     242493-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  GS 186                     

61     243237-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  RA226     alias:242493-006 

62     242493-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  GS 186                     

62     243237-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  RA226     alias:242493-007 

63     242493-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  GS 186                     

63     243237-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  RA226     alias:242493-008 

64     242493-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  GS 186                     

64     243237-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  RA226     alias:242493-009 

65     242493-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  GS 186                     

65     243237-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  RA226     alias:242493-010 

66     242493-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  GS 186                     

66     243237-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  RA226     alias:242493-011 

67     242493-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  GS 186                     

67     243237-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  RA226     alias:242493-012 

68     242494-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  GS 186                     

68     243247-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  RA226     alias:242494-001 

69     242494-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  GS 186                     

69     243247-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  RA226     alias:242494-002 

70     242494-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  GS 186                     

70     243247-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  RA226     alias:242494-003 

71     242494-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  GS 186                     

71     243247-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  RA226     alias:242494-004 

72     242494-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  GS 186                     

72     243247-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  RA226     alias:242494-005 

73     242494-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  GS 186                     

73     243247-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  RA226     alias:242494-006 

74     242513-001                      306.12  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:49  GS 186                     

75     242513-002                      303.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:58  GS 186                     

76     242513-003                      305.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:09  GS 186                     

77     242513-004                      310.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:16  GS 186                     

78     242513-005                      300.6   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:48  GS 186                     

79     242515-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  GS 186                     

79     243248-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  RA226     alias:242515-001 

80     242515-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  GS 186                     

80     243248-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  RA226     alias:242515-002 

81     242515-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  GS 186                     

81     243248-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  RA226     alias:242515-003 

82     242515-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  GS 186                     

82     243248-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  RA226     alias:242515-004 

83     242515-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  GS 186                     
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83     243248-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  RA226     alias:242515-005 

84     242515-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  GS 186                     

84     243248-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  RA226     alias:242515-006 

85     242515-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  GS 186                     

85     243248-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  RA226     alias:242515-007 

86     242515-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  GS 186                     

86     243248-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  RA226     alias:242515-008 

87     242515-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  GS 186                     

87     243248-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  RA226     alias:242515-009 

88     242515-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  GS 186                     

88     243248-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  RA226     alias:242515-010 

89     242515-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  GS 186                     

89     243248-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  RA226     alias:242515-011 

90     242515-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  GS 186                     

90     243248-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  RA226     alias:242515-012 

91     242514-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  GS 186                     

91     243249-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  RA226     alias:242514-001 

92     242514-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  GS 186                     

92     243249-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  RA226     alias:242514-002 

93     242514-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  GS 186                     

93     243249-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  RA226     alias:242514-003 

94     242514-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  GS 186                     

94     243249-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  RA226     alias:242514-004 

95     242514-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  GS 186                     

95     243249-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  RA226     alias:242514-005 

96     242514-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  GS 186                     

96     243249-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  RA226     alias:242514-006 

QC1    QC673549    BLANK               309.53  18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:11  GS 186                     

QC2    QC673550    LCS                 305.3   18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:10  GS 186                     

22     QC673551    SDUP of 242498-010  337.83  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:31  GS 186                     

32     QC673552    SDUP of 242489-002  361.19  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:36  GS 186                     

65     QC673553    SDUP of 242493-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  GS 186                     

92     QC673554    SDUP of 242514-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  GS 186                     

28     QC673681    SDUP of 242499-004  345.31  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:04  GS 186                     

58     QC673819    SDUP of 242493-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  GS 186                     

58     QC677313    SDUP of 243237-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  RA226     alias:QC673819   

65     QC677314    SDUP of 243237-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  RA226     alias:QC673553   

92     QC677342    SDUP of 243249-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  RA226     alias:QC673554   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 298288: 

SDG# 

243249 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828BCov _HPSCTO 12. wpd 



• " " " .. " " " ...... I. .... 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29828BCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828BCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

18-Jan-2013 12-PE-E0752-22 243249-005 N GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-23 243249-006 N GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-21 243249-004 N GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-20 243249-003 N GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-19 243249-002 N GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-19DUP QC677342DUP DUP GEN PREP HASL300 3 

18-Jan-2013 12-PE-E0752-18 243249-001 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828BCov _HPSCTO 12. wpd 



Lab Reporting Batch ID: 243249 

EDD Filename: 243249 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828BCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29828BCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

243249 
(No Outliers) 



LDC #:----'2=9~82=8=8~35"--_ 
SDG #: 243249 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: <;./ Y / B 
Page:_'-_of~ 

Reviewer:_____e_g._._ . 
2nd Reviewer:_~--'----

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\/,:alirl~tinn Aro,:a 

I. Technical holdinQ times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Samole result verification 

X. Overall assessment of data 

XI. Field duolicates 

VII C'-'~ hi--'--

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
0 

1 12-PE-E0752-18 11 

2 12-PE-E0752-19 12 

3 12-PE-E0752-20 13 

4 12-PE-E0752-21 14 

5 12-PE-E0752-22 15 

6 12-PE-E0752-23 16 

7 12-PE-E0752-19DUP 17 

8 18 

9 19 

10 20 

- SamclinQ dates: 

A 
/>( 

-
N 

~ () l) 

N I~~ -
N 

N 

N 

--
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

C:nmmPnh:t 

\ I 11>/ ,~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29828B35W.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243249
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech               Project  : 4044-0012                                
Location : Radiological Screening Yard              
Level    : IV                                       

Sample ID Lab ID
12-PE-E0752-18       243249-001
12-PE-E0752-19       243249-002
12-PE-E0752-20       243249-003
12-PE-E0752-21       243249-004
12-PE-E0752-22       243249-005
12-PE-E0752-23       243249-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/02/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 320

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243249
Client:                   TetraTech
Project:                  4044-0012
Location:                 Radiological Screening Yard
Request Date:             02/19/13
Samples Received:         01/18/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 02/19/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in QC677342; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
14.0
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Chain of Custody
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4 of 320

San Diego, CA 92101 

Project Name 
Radiological Screening Yard 

Project Location 
HUNTERS POINT 

Project Chemist 
LISA BIENKOWSKI 

SAMPLE_ID DATE 

12-PE-E0752-18 1118/2013 

12-PE-E0752-19 1118/2013 

12-PE-E0752-20 111812013 

12-PE-E0752-21 1118/2013 

12-PE-E0752-22 1118/2013 

12-PE-E0752-23 1118/2013 

elin ed by: (slgnat 

ompany 

ellnqu/shed by: (signature) 

ompany 

elinquished by: (signature) 

Chain-of-Custody Record 

'2.10 
PO Number G s A 

NIA A R L 
Project Number M 9 p 

4044-0012 M 0 H 
A A Airbill Number s 

NIA p 
Project Chemist Phone E 

949-756-7592 C 

TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

l~'f3 S1 ~ □ □ 
138 S1 ~ □ □ 
( 3'f S1 ~ □ □ 
130 S1 ~ □ □ ,,~c, S1 ~ □ □ 
I l. f,. S1 ~ □ □ 

eceived by: (signatur 

Time/'52,-S- Company '__,., 
,c;f:;!---c::; 

eceived by: (signature) 

Company 

eceived by: (signature) 

Time Company 

--- - -- -- ------

,;;J.i.f,;;, 5J '-,L 
01-18-13 

.-,-44-

PAD 01310 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

Page 1 of 1 

Project Information 

Section 

SAMPLE ID 

1111111119111111111 illlllH 111111111 m 111110 llilll 
IIIIIUIH!Dllllllllllllmllllllllmlllll 
lllmlllMIUIHUIHlllllllllllllm!IIIIII 
1111111111 !11111111111 i HIIIH 11111111m IIH!illl 
IIHHllrn!llllllillllHlllllllflllllMIIIIIIIII 
l~IIIUll!ll!II El 1181111111111111111111!111 MIiii 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-18                Received:        01/18/13                      
Lab ID:          243249-001                    Prepared:        01/23/13 13:18                
Matrix:          Soil                          Analyzed:        03/07/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 12:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000624 U       0.127          0.105             0.9    
Bismuth-212                          0.503            0.411          0.247                    
Bismuth-214                          0.507            0.0988         0.0417                   
Cesium-137                          -0.0111 U         0.0310         0.0245            0.07   
Cobalt-60                            0.00590 U        0.0255         0.0200            0.03   
Europium-152                         0.0407 U         0.0415         0.0629            0.1    
Europium-154                         0.0128 U         0.0259         0.164             0.2    
Lead-212                             0.567            0.0916         0.0457                   
Lead-214                             0.642            0.101          0.0400                   
Potassium-40                         7.87             0.933          0.264                    
Protactinium-234                     0.0310 U         0.0763         0.0877                   
Radium-226 (By Bismuth-214)          0.507            0.0988         0.0417            0.2    
Thallium-208                         0.242            0.0525         0.0207                   
Thorium-232 (By Actinium-228)        0.653            0.130          0.0687            0.9    
Thorium-234                          0.669 U          0.598          1.21                     
Uranium-235                          0.137 U          0.195          0.154             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-19                Received:        01/18/13                      
Lab ID:          243249-002                    Prepared:        01/23/13 13:28                
Matrix:          Soil                          Analyzed:        03/07/13 10:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000612 U       0.167          0.137             0.9    
Bismuth-212                          0.439            0.427          0.227                    
Bismuth-214                          0.451            0.0957         0.0442                   
Cesium-137                          -0.00553 U        0.0294         0.0237            0.07   
Cobalt-60                           -0.000544 U       0.0210         0.0172            0.03   
Europium-152                         0.0195 U         0.0403         0.0499            0.1    
Europium-154                         0.0133 U         0.0736         0.163             0.2    
Lead-212                             0.464            0.0796         0.0401                   
Lead-214                             0.528            0.104          0.0478                   
Potassium-40                         7.95             0.928          0.268                    
Protactinium-234                     0.0841           0.0959         0.0655                   
Radium-226 (By Bismuth-214)          0.451            0.0957         0.0442            0.2    
Thallium-208                         0.213            0.0430         0.0141                   
Thorium-232 (By Actinium-228)        0.483            0.135          0.0496            0.9    
Thorium-234                          0.0253 U         0.353          1.18                     
Uranium-235                          0.0671 U         0.0397         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-20                Received:        01/18/13                      
Lab ID:          243249-003                    Prepared:        01/23/13 13:40                
Matrix:          Soil                          Analyzed:        03/07/13 10:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00924 U       0.160          0.132            0.9     
Bismuth-212                           1.62            0.714          0.335                    
Bismuth-214                           0.615           0.116          0.0485                   
Cesium-137                           -0.00521 U       0.0287         0.0231           0.07    
Cobalt-60                            -0.00785 U       0.0351         0.0279           0.03    
Europium-152                          0.0329 U        0.0613         0.0606           0.1     
Europium-154                          0.00846 U       0.0675         0.180            0.2     
Lead-212                              0.544           0.0938         0.0492                   
Lead-214                              0.699           0.110          0.0524                   
Potassium-40                         10.3             1.15           0.375                    
Protactinium-234                      0.0599 U        0.106          0.0968                   
Radium-226 (By Bismuth-214)           0.615           0.116          0.0485           0.2     
Thallium-208                          0.247           0.0453         0.0139                   
Thorium-232 (By Actinium-228)         0.889           0.152          0.0286           0.9     
Thorium-234                           0.888 U         1.56           1.25                     
Uranium-235                           0.0734 U        0.0393         0.167            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-21                Received:        01/18/13                      
Lab ID:          243249-004                    Prepared:        01/23/13 13:46                
Matrix:          Soil                          Analyzed:        03/07/13 15:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.100          0.141             0.9    
Bismuth-212                          0.387            0.357          0.247                    
Bismuth-214                          0.383            0.0927         0.0450                   
Cesium-137                           0.00178 U        0.0239         0.0195            0.07   
Cobalt-60                           -0.00514 U        0.0277         0.0221            0.03   
Europium-152                         0.0203 U         0.0342         0.0464            0.1    
Europium-154                         0.0256 U         0.0767         0.150             0.2    
Lead-212                             0.497            0.0811         0.0396                   
Lead-214                             0.454            0.0953         0.0488                   
Potassium-40                         8.83             1.01           0.298                    
Protactinium-234                    -0.000757 U       0.00162        0.0902                   
Radium-226 (By Bismuth-214)          0.383            0.0927         0.0450            0.2    
Thallium-208                         0.169            0.0430         0.0172                   
Thorium-232 (By Actinium-228)        0.548            0.113          0.0564            0.9    
Thorium-234                          0.541 U          1.17           0.927                    
Uranium-235                          0.0605 U         0.0368         0.146             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-22                Received:        01/18/13                      
Lab ID:          243249-005                    Prepared:        01/23/13 13:52                
Matrix:          Soil                          Analyzed:        03/07/13 14:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.107          0.128            0.9     
Bismuth-212                           0.682           0.521          0.260                    
Bismuth-214                           0.538           0.0910         0.0321                   
Cesium-137                           -0.00816 U       0.0292         0.0232           0.07    
Cobalt-60                             0.0131 U        0.0266         0.0198           0.03    
Europium-152                          0.0205 U        0.0800         0.0377           0.1     
Europium-154                         -0.0126 U        0.192          0.156            0.2     
Lead-212                              0.541           0.0810         0.0403                   
Lead-214                              0.531           0.108          0.0484                   
Potassium-40                          8.06            0.975          0.313                    
Protactinium-234                      0.0267 U        0.0706         0.0736                   
Radium-226 (By Bismuth-214)           0.538           0.0910         0.0321           0.2     
Thallium-208                          0.170           0.0356         0.0102                   
Thorium-232 (By Actinium-228)         0.394           0.112          0.0722           0.9     
Thorium-234                           1.48            1.29           0.979                    
Uranium-235                           0.0471 U        0.0423         0.136            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-23                Received:        01/18/13                      
Lab ID:          243249-006                    Prepared:        01/23/13 13:59                
Matrix:          Soil                          Analyzed:        03/07/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0195 U        0.156          0.128            0.9     
Bismuth-212                           0.603           0.408          0.267                    
Bismuth-214                           0.374           0.0988         0.0468                   
Cesium-137                           -0.00877 U       0.0290         0.0230           0.07    
Cobalt-60                            -0.00959 U       0.0355         0.0282           0.03    
Europium-152                          0.0625          0.0823         0.0492           0.1     
Europium-154                          0.0366 U        0.0631         0.128            0.2     
Lead-212                              0.383           0.0760         0.0398                   
Lead-214                              0.403           0.0897         0.0454                   
Potassium-40                          6.67            0.845          0.257                    
Protactinium-234                     -0.0526 U        0.117          0.0935                   
Radium-226 (By Bismuth-214)           0.374           0.0988         0.0468           0.2     
Thallium-208                          0.127           0.0392         0.0178                   
Thorium-232 (By Actinium-228)         0.594           0.128          0.0360           0.9     
Thorium-234                          -0.0495 U        1.37           1.12                     
Uranium-235                           0.0219 U        0.0217         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        01/21/13 09:11                
Lab ID:          QC673549                      Analyzed:        02/20/13 09:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0330 U        0.0690         0.0520            0.9     
Bismuth-212                          0.00271 U       0.203          0.167                     
Bismuth-214                          0.0259 U        0.0281         0.0341                    
Cesium-137                           0 U             0.00971        0.0208            0.07    
Cobalt-60                            0.00413 U       0.0222         0.0175            0.03    
Europium-152                         0.0172 U        0.0519         0.0372            0.1     
Europium-154                         0.00553 U       0.0127         0.117             0.2     
Lead-212                            -0.00137 U       0.0322         0.0232                    
Lead-214                             0.00627 U       0.0327         0.0290                    
Potassium-40                        -0.413 U        16.5            0.234                     
Protactinium-234                     0.0150 U        0.0267         0.0370                    
Radium-226 (By Bismuth-214)          0.0259 U        0.0281         0.0341            0.2     
Thallium-208                         0.00735 U       0.0233         0.0155                    
Thorium-232 (By Actinium-228)        0.0163 U        0.0448         0.0488            0.9     
Thorium-234                          0.199 U         0.558          0.432                     
Uranium-235                          0.0220 U        0.0669         0.0989            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        01/21/13 09:10                
Type:            LCS                           Analyzed:        02/14/13 11:54                
Lab ID:          QC673550                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                14.6                 0.454     113    54-146  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0749-10                Sampled:         01/18/13 13:29                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243237-003                    Prepared:        01/22/13 16:37                
Lab ID:          QC677313                      Analyzed:        03/04/13 10:35                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result      MSS TPU       Result         TPU        MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0465 U        0.169       0.0825 U       0.159      0.126           0.9    NC   40  NC     1   

Bismuth-212                       0.788           0.472       0.837          0.528      0.290                  6.02 40  0.0490 1   

Bismuth-214                       0.528           0.100       0.559          0.102      0.0393                 5.68 40  0.153  1   

Cesium-137                       -0.00868 U       0.0309      0.00172 U      0.0260     0.0212          0.07   NC   40  NC     1   

Cobalt-60                        -0.0000576 U     0.0293     -0.000662 U     0.0253     0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0529 U        0.0805      0.0591         0.0812     0.0517          0.1    NC   40  NC     1   

Europium-154                      0.00818 U       0.0212      0.0254 U       0.121      0.165           0.2    NC   40  NC     1   

Lead-212                          0.515           0.0945      0.656          0.107      0.0445                 24.2 40  0.702  1   

Lead-214                          0.698           0.127       0.641          0.107      0.0483                 8.50 40  0.243  1   

Potassium-40                     10.0             1.19       10.5            1.22       0.316                  4.42 40  0.188  1   

Protactinium-234                  0.0238 U        0.0326     -0.0450 U       0.127      0.102                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.528           0.100       0.559          0.102      0.0393          0.2    5.68 40  0.153  1   

Thallium-208                      0.224           0.0512      0.214          0.0559     0.0228                 4.39 40  0.0897 1   

Thorium-232 (By Actinium-228)     0.639           0.140       0.755          0.143      0.0548          0.9    16.6 40  0.409  1   

Thorium-234                       0.406 U         1.41        0.595 U        0.522      1.10                   NC   40  NC     1   

Uranium-235                       0.109 U         0.0421      0.163          0.173      0.151           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0749-17                Sampled:         01/18/13 13:27                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243237-010                    Prepared:        01/22/13 13:59                
Lab ID:          QC677314                      Analyzed:        03/04/13 12:18                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0674 U       0.147        0.0349 U       0.165       0.134           0.9    NC   40  NC     1   

Bismuth-212                       1.15           0.417        1.13           0.425       0.191                  2.03 40  0.0275 1   

Bismuth-214                       0.582          0.120        0.527          0.116       0.0527                 9.91 40  0.233  1   

Cesium-137                        0.00161 U      0.0270      -0.000456 U     0.0238      0.0195          0.07   NC   40  NC     1   

Cobalt-60                         0.000716 U     0.00180      0.00433 U      0.0148      0.0168          0.03   NC   40  NC     1   

Europium-152                      0.0228 U       0.0756       0.0202 U       0.0421      0.0599          0.1    NC   40  NC     1   

Europium-154                      0.0190 U       0.0657       0.0211 U       0.0439      0.154           0.2    NC   40  NC     1   

Lead-212                          0.631          0.107        0.607          0.0962      0.0400                 3.93 40  0.120  1   

Lead-214                          0.716          0.123        0.570          0.0894      0.0413                 22.6 40  0.685  1   

Potassium-40                      9.25           1.15         9.46           1.08        0.244                  2.29 40  0.0962 1   

Protactinium-234                  0.0745 U       0.111       -0.0659 U       0.123       0.0971                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.582          0.120        0.527          0.116       0.0527          0.2    9.91 40  0.233  1   

Thallium-208                      0.200          0.0527       0.213          0.0441      0.0144                 6.52 40  0.139  1   

Thorium-232 (By Actinium-228)     0.867          0.142        0.808          0.156       0.0626          0.9    7.10 40  0.200  1   

Thorium-234                       0.758 U        0.520        0.139 U        0.850       1.13                   NC   40  NC     1   

Uranium-235                       0.0663 U       0.0402       0.137          0.157       0.116           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      12.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-19                Sampled:         01/18/13 11:38                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243249-002                    Prepared:        01/23/13 13:34                
Lab ID:          QC677342                      Analyzed:        03/07/13 14:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.000612 U      0.167      -0.0630 U      0.166       0.133           0.9    NC   40  NC     1   

Bismuth-212                       0.439           0.428       0.518         0.496       0.268                  16.5 40  0.0854 1   

Bismuth-214                       0.451           0.0978      0.521         0.108       0.0446                 14.6 40  0.344  1   

Cesium-137                       -0.00553 U       0.0294      0.00318 U     0.0226      0.0183          0.07   NC   40  NC     1   

Cobalt-60                        -0.000544 U      0.0210      0 U b         0.0182      0.0360          0.03   NC   40  NC     1   

Europium-152                      0.0195 U        0.0403      0.0273 U      0.0541      0.0580          0.1    NC   40  NC     1   

Europium-154                      0.0133 U        0.0736      0.0132 U      0.0578      0.155           0.2    NC   40  NC     1   

Lead-212                          0.464           0.0883      0.395         0.0806      0.0394                 16.1 40  0.409  1   

Lead-214                          0.528           0.108       0.540         0.0977      0.0393                 2.24 40  0.0582 1   

Potassium-40                      7.95            1.01        8.27          1.06        0.295                  3.96 40  0.155  1   

Protactinium-234                  0.0841          0.0982     -0.0209 U      0.113       0.0922                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.451           0.0978      0.521         0.108       0.0446          0.2    14.6 40  0.344  1   

Thallium-208                      0.213           0.0452      0.184         0.0450      0.0162                 14.7 40  0.323  1   

Thorium-232 (By Actinium-228)     0.483           0.139       0.550         0.150       0.0628          0.9    13.0 40  0.232  1   

Thorium-234                       0.0253 U        0.353       0.504 U       0.512       1.17                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0399      0.0577 U      0.0390      0.144           0.18   NC   40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/4/2013  Time: 07:31:09

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0398 +0.250119*Channel -2.09335e-008*Channel**2

FWHM (ch) =   3.0703 +0.001173*Channel -5.25907e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.79 -0.01%      0.90     0.91   -0.45%
978.43      244.70   244.66  0.01%      1.06     1.04    1.48%

1376.86      344.28   344.30 -0.01%      1.14     1.15   -1.01%
3115.25      778.90   778.94 -0.00%      1.54     1.55   -0.64%
3855.74      964.08   964.04  0.00%      1.71     1.70    0.71%
5632.22     1408.01  1408.02 -0.00%      2.00     2.00   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:00:19

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0284 +0.250112*Channel -1.9787e-008*Channel**2

FWHM (ch) =   3.1240 +0.001114*Channel -5.10057e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.80 -0.01%      0.90     0.91   -1.35%
978.39      244.70   244.66  0.02%      1.06     1.04    1.60%

1376.82      344.28   344.29 -0.00%      1.14     1.14    0.33%
3115.20      778.90   778.93 -0.00%      1.49     1.52   -2.00%
3855.79      964.08   964.06  0.00%      1.69     1.66    1.43%
5632.16     1408.01  1408.02 -0.00%      1.94     1.94   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/14/2013  Time: 07:52:04

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1034 +0.250294*Channel -5.27915e-008*Channel**2

FWHM (ch) =   3.0703 +0.001089*Channel -5.12639e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.59      121.78   121.88 -0.08%      0.90     0.90    0.52%
977.27      244.70   244.66  0.02%      1.03     1.02    1.16%

1374.98      344.28   344.15  0.04%      1.10     1.12   -1.57%
3113.89      778.90   778.98 -0.01%      1.46     1.49   -2.21%
3854.56      964.08   964.09 -0.00%      1.67     1.63    2.51%
5631.64     1408.01  1407.99  0.00%      1.88     1.89   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/20/2013  Time: 07:42:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0313 +0.250292*Channel -4.89765e-008*Channel**2

FWHM (ch) =   3.0650 +0.001070*Channel -4.88454e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.89 -0.08%      0.87     0.89   -2.80%
977.52      244.70   244.65  0.02%      1.04     1.02    2.55%

1375.25      344.28   344.15  0.04%      1.12     1.11    0.29%
3114.10      778.90   778.99 -0.01%      1.50     1.48    1.14%
3854.60      964.08   964.08 -0.00%      1.58     1.62   -1.96%
5631.48     1408.01  1407.99  0.00%      1.89     1.88    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:14:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1438 +0.250271*Channel -5.28192e-008*Channel**2

FWHM (ch) =   3.0796 +0.001173*Channel -7.46786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.47      121.78   121.88 -0.08%      0.92     0.91    1.66%
977.19      244.70   244.66  0.02%      1.03     1.04   -0.99%

1374.96      344.28   344.16  0.04%      1.13     1.14   -1.10%
3114.03      778.90   778.98 -0.01%      1.50     1.50    0.11%
3854.73      964.08   964.09 -0.00%      1.63     1.62    0.61%
5632.00     1408.01  1407.99  0.00%      1.82     1.83   -0.23%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130304001_QCAsLeft                                                        
Acquired: 3/4/2013 07:20:12
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 07:49:23
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.50      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130214001_QCAsLeft                                                        
Acquired: 2/14/2013 07:41:10
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.94   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130220001_QCAsLeft                                                        
Acquired: 2/20/2013 07:31:11
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 08:03:37
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130304002_BG                                                              
Acquired: 3/4/2013 07:35:44
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.17      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130307002_BG                                                              
Acquired: 3/7/2013 08:03:14
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.13      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130214002_BG                                                              
Acquired: 2/14/2013 08:02:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130220002_BG                                                              
Acquired: 2/20/2013 07:43:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130307002_BG                                                              
Acquired: 3/7/2013 08:16:57
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503091160

Instrument : HPGE01                           Begun : 03/04/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130304_001     RCCV       QUALITY CONTROL CHEC                          03/04/13 07:20    1.0    1                     

002     1_20130304_002     RIB        BACKGROUND CONTAMINA                          03/04/13 07:35    1.0                          

003     1_20130304_003     MSS        243237-003               Soil       194740    03/04/13 08:36    1.0                          

004     1_20130304_004     SAMPLE     243237-002               Soil       194740    03/04/13 09:43    1.0                          

005     1_20130304_005     SDUP       QC677313                 Soil       194740    03/04/13 10:35    1.0                          

006     1_20130304_006     SDUP       QC677314                 Soil       194740    03/04/13 12:18    1.0                          

007     1_20130304_007     SAMPLE     243237-007               Soil       194740    03/04/13 13:15    1.0                          

008     1_20130304_008     SAMPLE     243237-006               Soil       194740    03/04/13 14:14    1.0                          

009     1_20130304_009     MSS        243237-010               Soil       194740    03/04/13 15:30    1.0                          

010     1_20130304_010     SAMPLE     243237-009               Soil       194740    03/04/13 16:36    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503095509

Instrument : HPGE01                           Begun : 03/07/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 07:49 1.0 1          
002  1_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:03 1.0            
003  1_20130307_003  SAMPLE  243248-007           Soil   194740 03/07/13 08:18 1.0            
004  1_20130307_004  SAMPLE  243249-003           Soil   194740 03/07/13 10:32 1.0            
005  1_20130307_005  SAMPLE  243249-006           Soil   194740 03/07/13 13:52 1.0            
006  1_20130307_006  SAMPLE  243249-005           Soil   194740 03/07/13 14:41 1.0            
007  1_20130307_007  SAMPLE  243248-012           Soil   194740 03/07/13 15:41 1.0            
008  1_20130307_008  SAMPLE  243248-010           Soil   194740 03/07/13 16:44 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513065261

Instrument : HPGE02                           Begun : 02/14/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130214_001     RCCV       QUALITY CONTROL CHEC                          02/14/13 07:41    1.0    1                     

002     2_20130214_002     RIB        BACKGROUND CONTAMINA                          02/14/13 08:02    1.0                          

003     2_20130214_003     LCS        QC673412                 Soil       194706    02/14/13 08:24    1.0    2                     

004     2_20130214_004     LCS        QC673550                 Soil       194740    02/14/13 11:54    1.0    2                     

005     2_20130214_005     SAMPLE     243281-001               Soil       192695    02/14/13 12:56    1.0                          

006     2_20130214_006     SAMPLE     243280-012               Soil       192695    02/14/13 13:51    1.0                 MASS-    

007     2_20130214_007     SAMPLE     243280-011               Soil       192695    02/14/13 14:56    1.0                          

008     2_20130214_008     MSS        243206-012               Soil       192840    02/14/13 16:04    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513073891

Instrument : HPGE02                           Begun : 02/20/13 07:31             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130220_001  RCCV    QUALITY CONTROL CHEC               02/20/13 07:31 1.0 1          
002  2_20130220_002  RIB     BACKGROUND CONTAMINA               02/20/13 07:43 1.0            
003  2_20130220_003  SAMPLE  243278-003           Soil   192604 02/20/13 07:57 1.0            
004  2_20130220_004  SAMPLE  243278-001           Soil   192604 02/20/13 08:47 1.0            
005  2_20130220_005  BLANK   QC673549             Soil   194740 02/20/13 09:53 1.0            
006  2_20130220_006  MSS     243286-002           Soil   194328 02/20/13 11:11 1.0            
007  2_20130220_007  BLANK   QC672965             Soil   194594 02/20/13 11:59 1.0            
008  2_20130220_008  MSS     243286-001           Soil   194328 02/20/13 12:46 1.0            
009  2_20130220_009  BLANK   QC668390             Soil   193425 02/20/13 14:17 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513095523

Instrument : HPGE02                           Begun : 03/07/13 08:03             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 08:03 1.0 1          
002  2_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:16 1.0            
003  2_20130307_003  MSS     243249-002           Soil   194740 03/07/13 10:33 1.0            
004  2_20130307_004  SAMPLE  243249-001           Soil   194740 03/07/13 13:52 1.0            
005  2_20130307_005  SDUP    QC677342             Soil   194740 03/07/13 14:42 1.0            
006  2_20130307_006  SAMPLE  243249-004           Soil   194740 03/07/13 15:41 1.0            
007  2_20130307_007  SAMPLE  243248-011           Soil   194740 03/07/13 16:45 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 02-APR-2013 14:51

Batch Number : 194740                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 18-JAN-2013 16:55              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242497-001                      312.01  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:18  GS 186                     

2      242497-002                      330.92  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:23  GS 186                     

3      242497-004                      324.29  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:28  GS 186                     

4      242497-003                      327.35  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:34  GS 186                     

5      242497-005                      333.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:39  GS 186                     

6      242497-006                      332.31  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:43  GS 186                     

7      242497-007                      331.5   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:48  GS 186                     

8      242497-008                      329.2   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:52  GS 186                     

9      242497-009                      327.82  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:57  GS 186                     

10     242497-010                      332.73  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 10:05  GS 186                     

11     242497-011                      329.15  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:15  GS 186                     

12     242497-012                      315.54  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:20  GS 186                     

13     242498-001                      315.86  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:26  GS 186                     

14     242498-002                      329.47  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:31  GS 186                     

15     242498-003                      336.36  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:35  GS 186                     

16     242498-004                      322.28  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:40  GS 186                     

17     242498-005                      330.71  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:45  GS 186                     

18     242498-006                      343.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 12:04  GS 186                     

19     242498-007                      342.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:10  GS 186                     

20     242498-008                      335.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:15  GS 186                     

21     242498-009                      328.32  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:21  GS 186                     

22     242498-010                      337.62  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:25  GS 186                     

23     242498-011                      343.46  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:32  GS 186                     

24     242498-012                      326.85  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:37  GS 186                     

25     242499-001                      328.63  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:43  GS 186                     

26     242499-002                      350.26  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:48  GS 186                     

27     242499-003                      337.98  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:53  GS 186                     

28     242499-004                      327.45  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:00  GS 186                     

29     242499-005                      329.28  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:11  GS 186                     

30     242499-006                      321.12  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:15  GS 186                     

31     242489-001                      349.65  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:21  GS 186                     

32     242489-002                      360.92  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:26  GS 186                     

33     242487-001                      334.99  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:38  GS 186                     

34     242487-002                      339.75  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:45  GS 186                     

35     242487-003                      304.88  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 14:29  GS 186                     

36     242487-004                      311.85  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:52  GS 186                     

37     242487-005                      319.7   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:59  GS 186                     

38     242487-006                      305.21  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:05  GS 186                     

39     242487-007                      306.26  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:10  GS 186                     

40     242487-008                      308.61  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:17  GS 186                     

41     242487-009                      309.48  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:25  GS 186                     

42     242487-010                      306.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:31  GS 186                     

43     242487-011                      309.78  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:30  GS 186                     

44     242487-012                      300.94  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:38  GS 186                     

45     242488-001                      306.45  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:47  GS 186                     

46     242488-002                      325.65  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:52  GS 186                     

47     242488-003                      318.29  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:05  GS 186                     

48     242488-004                      309.58  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:08  GS 186                     

49     242492-001                      318.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:13  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

50     242492-002                      310.53  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:37  GS 186                     

51     242492-003                      316.84  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:41  GS 186                     

52     242492-004                      338.12  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:46  GS 186                     

53     242492-005                      305.97  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:51  GS 186                     

54     242492-006                      310.52  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:01  GS 186                     

55     242492-007                      307.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:08  GS 186                     

56     242493-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  GS 186                     

56     243237-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  RA226     alias:242493-001 

57     242493-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  GS 186                     

57     243237-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  RA226     alias:242493-002 

58     242493-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  GS 186                     

58     243237-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  RA226     alias:242493-003 

59     242493-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  GS 186                     

59     243237-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  RA226     alias:242493-004 

60     242493-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  GS 186                     

60     243237-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  RA226     alias:242493-005 

61     242493-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  GS 186                     

61     243237-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  RA226     alias:242493-006 

62     242493-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  GS 186                     

62     243237-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  RA226     alias:242493-007 

63     242493-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  GS 186                     

63     243237-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  RA226     alias:242493-008 

64     242493-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  GS 186                     

64     243237-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  RA226     alias:242493-009 

65     242493-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  GS 186                     

65     243237-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  RA226     alias:242493-010 

66     242493-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  GS 186                     

66     243237-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  RA226     alias:242493-011 

67     242493-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  GS 186                     

67     243237-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  RA226     alias:242493-012 

68     242494-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  GS 186                     

68     243247-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  RA226     alias:242494-001 

69     242494-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  GS 186                     

69     243247-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  RA226     alias:242494-002 

70     242494-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  GS 186                     

70     243247-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  RA226     alias:242494-003 

71     242494-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  GS 186                     

71     243247-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  RA226     alias:242494-004 

72     242494-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  GS 186                     

72     243247-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  RA226     alias:242494-005 

73     242494-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  GS 186                     

73     243247-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  RA226     alias:242494-006 

74     242513-001                      306.12  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:49  GS 186                     

75     242513-002                      303.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:58  GS 186                     

76     242513-003                      305.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:09  GS 186                     

77     242513-004                      310.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:16  GS 186                     

78     242513-005                      300.6   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:48  GS 186                     

79     242515-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  GS 186                     

79     243248-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  RA226     alias:242515-001 

80     242515-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  GS 186                     

80     243248-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  RA226     alias:242515-002 

81     242515-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  GS 186                     

81     243248-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  RA226     alias:242515-003 

82     242515-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  GS 186                     

82     243248-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  RA226     alias:242515-004 

83     242515-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

83     243248-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  RA226     alias:242515-005 

84     242515-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  GS 186                     

84     243248-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  RA226     alias:242515-006 

85     242515-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  GS 186                     

85     243248-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  RA226     alias:242515-007 

86     242515-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  GS 186                     

86     243248-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  RA226     alias:242515-008 

87     242515-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  GS 186                     

87     243248-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  RA226     alias:242515-009 

88     242515-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  GS 186                     

88     243248-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  RA226     alias:242515-010 

89     242515-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  GS 186                     

89     243248-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  RA226     alias:242515-011 

90     242515-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  GS 186                     

90     243248-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  RA226     alias:242515-012 

91     242514-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  GS 186                     

91     243249-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  RA226     alias:242514-001 

92     242514-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  GS 186                     

92     243249-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  RA226     alias:242514-002 

93     242514-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  GS 186                     

93     243249-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  RA226     alias:242514-003 

94     242514-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  GS 186                     

94     243249-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  RA226     alias:242514-004 

95     242514-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  GS 186                     

95     243249-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  RA226     alias:242514-005 

96     242514-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  GS 186                     

96     243249-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  RA226     alias:242514-006 

QC1    QC673549    BLANK               309.53  18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:11  GS 186                     

QC2    QC673550    LCS                 305.3   18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:10  GS 186                     

22     QC673551    SDUP of 242498-010  337.83  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:31  GS 186                     

32     QC673552    SDUP of 242489-002  361.19  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:36  GS 186                     

65     QC673553    SDUP of 242493-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  GS 186                     

92     QC673554    SDUP of 242514-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  GS 186                     

28     QC673681    SDUP of 242499-004  345.31  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:04  GS 186                     

58     QC673819    SDUP of 242493-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  GS 186                     

58     QC677313    SDUP of 243237-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  RA226     alias:QC673819   

65     QC677314    SDUP of 243237-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  RA226     alias:QC673553   

92     QC677342    SDUP of 243249-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  RA226     alias:QC673554   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-18                Received:        01/18/13                      
Lab ID:          243249-001                    Prepared:        01/23/13 13:18                
Matrix:          Soil                          Analyzed:        03/07/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 12:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000624 U       0.127          0.105             0.9    
Bismuth-212                          0.503            0.411          0.247                    
Bismuth-214                          0.507            0.0988         0.0417                   
Cesium-137                          -0.0111 U         0.0310         0.0245            0.07   
Cobalt-60                            0.00590 U        0.0255         0.0200            0.03   
Europium-152                         0.0407 U         0.0415         0.0629            0.1    
Europium-154                         0.0128 U         0.0259         0.164             0.2    
Lead-212                             0.567            0.0916         0.0457                   
Lead-214                             0.642            0.101          0.0400                   
Potassium-40                         7.87             0.933          0.264                    
Protactinium-234                     0.0310 U         0.0763         0.0877                   
Radium-226 (By Bismuth-214)          0.507            0.0988         0.0417            0.2    
Thallium-208                         0.242            0.0525         0.0207                   
Thorium-232 (By Actinium-228)        0.653            0.130          0.0687            0.9    
Thorium-234                          0.669 U          0.598          1.21                     
Uranium-235                          0.137 U          0.195          0.154             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243249-001                   Client ID : 12-PE-E0752-18        

Seqnum : 1513095523004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130307_004                                Batch         : 194740                       Time      : 07-MAR-2013 13:52     

Cal    : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.000624      0.105   .12722        .12722       0.033   u    
Bismuth-212                     0.503         0.247   .41122        .41203       0.0027  u    
Bismuth-214                     0.507         0.0417  .098817       .10147       0.026   u    
Cesium-137                      -0.0111       0.0245  .031023       .031027      0       u    
Cobalt-60                       0.00590       0.0200  .025475       .025476      0.0041  u    
Europium-152                    0.0407        0.0629  .041501       .041567      0.017   u    
Europium-154                    0.0128        0.164   .025937       .025945      0.0055  u    
Lead-212                        0.567         0.0457  .091638       .10294       -0.0014 u    
Lead-214                        0.642         0.0400  .10053        .10669       0.0063  u    
Potassium-40                    7.87          0.264   .93338        1.0138       -0.41   u    
Protactinium-234                0.0310        0.0877  .076263       .076653      0.015   u    
Radium-226 (By Bismuth-214)     0.507         0.0417  .098817       .10147       0.026   u    
Thallium-208                    0.242         0.0207  .052518       .054799      0.0074  u    
Thorium-232 (By Actinium-228)   0.653         0.0687  .12989        .13823       0.016   u    
Thorium-234                     0.669         1.21    .59849        .60183       0.20    u    
Uranium-235                     0.137         0.154   .1952         .1954        0.022   u    

u=use  

Page 1 of 1                                                                                                             1513095523004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-18          
Sample Description: 243249-001, 194740 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130307_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 12:43           Live Time: 2700   sec

Acquisition Time: 3/7/2013 13:52:55         Real Time: 2702   sec
Analysis Time: 3/27/2013 08:51           Dead Time: 0.09   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.528E-01      1.299E-01      1.382E-01      6.867E-02
Am-241    #AB    6.244E-04      1.272E-01      1.272E-01      1.047E-01
Bi-212    #      5.032E-01      4.112E-01      4.120E-01      2.465E-01
Bi-214           5.074E-01      9.882E-02      1.015E-01      4.170E-02
Co-60     #AB    5.904E-03      2.547E-02      2.548E-02      2.001E-02
Cs-137    #AB   -1.113E-02      3.102E-02      3.103E-02      2.450E-02
Eu-152    #AB    4.073E-02      4.150E-02      4.157E-02      6.286E-02
Eu-154    #AB    1.275E-02      2.594E-02      2.595E-02      1.644E-01
K-40             7.874E+00      9.334E-01      1.014E+00      2.639E-01
Pa-234    #AB    3.102E-02      7.626E-02      7.665E-02      8.765E-02
Pb-212           5.670E-01      9.164E-02      1.029E-01      4.569E-02
Pb-214           6.418E-01      1.005E-01      1.067E-01      3.996E-02
Ra-226     AB    3.865E-01      5.567E-01      5.573E-01      4.360E-01
Th-234    #AB    6.693E-01      5.985E-01      6.018E-01      1.209E+00
Tl-208           2.424E-01      5.252E-02      5.480E-02      2.073E-02
U-235      AB    1.369E-01      1.952E-01      1.954E-01      1.537E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.227E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

Sample description                                             
243249-001, 194740                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130307_004.An1

Acquisition information
Start time:                 3/7/2013 13:52:55
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 12:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1275

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.03       11. 149.80   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.88       84.  20.06   0.86  2.840E-02
77.30      143.  12.38   0.86  3.021E-02
87.22       39.  43.05   0.52  3.667E-02
92.91       46.  40.59   0.88  3.990E-02    92.59   4.343  8.757E-01 Th234 

93.35   5.760  6.541E-01 U235  
93.35   4.100  9.189E-01 Ac228 

92.92       42.  44.71   0.88  3.953E-02    92.59   4.343  8.151E-01 Th234 
93.35   5.760  6.089E-01 U235  
93.35   4.100  8.554E-01 Ac228 

92.93       53.  36.93   1.03  3.990E-02    92.59   4.343  1.017E+00 Th234 
93.35   5.760  7.594E-01 U235  
93.35   4.100  1.067E+00 Ac228 

122.48       12. 101.70   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.57       10. 104.62   0.91  4.845E-02
144.05       23.  71.31   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
185.77       59.  25.19   0.98  4.819E-02   185.72  57.000  7.047E-02 U235  
186.27       20.  72.02   0.98  4.815E-02   186.21   3.555    PBC<MDA Ra226 
238.46      328.   7.89   0.87  4.319E-02   238.63  43.600  5.602E-01 Pb212 
241.55       40.  41.08   0.86  4.285E-02   242.00   7.268  4.282E-01 Pb214 
295.03      112.  12.56   1.10  3.813E-02   295.22  18.414  5.243E-01 Pb214 
299.56       24.  47.99   1.10  3.774E-02   300.09   3.180  6.603E-01 Pb212 
338.00       77.  20.58   0.82  3.496E-02   338.32  11.400  6.366E-01 Ac228 
351.76      244.   7.57   1.03  3.405E-02   351.93  35.600  6.418E-01 Pb214 
583.17      151.  10.83   1.06  2.416E-02   583.19  85.000  2.424E-01 Tl208 
609.28      173.   9.27   1.35  2.345E-02   609.31  45.490  5.074E-01 Bi214 
727.49       13.  57.18   1.46  2.078E-02   727.33   6.650  3.006E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.86       11.  58.38   1.51  1.972E-02   785.37   1.110  1.717E+00 Bi212 
860.47        6. 111.79   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
882.96        2. 439.49   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  2.932E-02 Pa234 
911.43       98.  13.31   0.88  1.779E-02   911.20  26.200  6.889E-01 Ac228 
945.30        5. 122.93   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  7.240E-02 Pa234 
964.60       13.  68.86   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.91       54.  16.83   1.16  1.704E-02   968.96  15.900  6.503E-01 Ac228 
995.64        1. 527.32   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27       27.  27.75   1.71  1.535E-02  1120.29  14.910  3.880E-01 Bi214 
1332.12        2. 215.74   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.82        5.  90.80   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.73      316.   5.63   1.77  1.254E-02  1460.82  10.550  7.874E+00 K40   
1764.68       32.  19.37   1.91  1.069E-02  1764.49  15.310  6.400E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.86       126.        66. 2.324E+03   56.14   0.714  -       M
308.24    77.28       114.       118. 3.906E+03   32.55   0.595  -      sM
347.95    87.22       109.        39. 1.058E+03   86.11   0.524  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.28    63.03       122.        11.     0.004   299.60   0.844s
Th-234    370.74    92.92       159.        42.     0.016    89.42   0.876s
U-235     372.45    93.35       149.        46.     0.017    81.18   0.877D
Ac-228    372.45    93.35       132.        53.     0.020    73.85   1.029D
Eu-152    493.22   123.57        50.        10.     0.004   209.24   0.909s
Eu-154    488.86   122.48        68.        12.     0.004   203.41   0.910s
U-235     575.07   144.05       121.        23.     0.008   142.62   0.933s
U-235     741.62   185.72       113.        59.     0.022    50.37   0.978D
Ra-226    743.58   186.21        95.        20.     0.007   144.04   0.978D
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.44   238.46       126.       320.     0.119    15.77   0.870 
Pb-214    964.79   241.55        94.        40.     0.015    82.15   0.858 
Pb-214   1178.54   295.03        45.       112.     0.041    25.13   1.104 
Pb-212   1196.67   299.56        59.        24.     0.009    95.98   1.095s
Ac-228   1350.36   338.00        58.        77.     0.029    41.15   0.818s
Eu-152   1374.83   344.12        56.        -8.    -0.003   265.34   1.138s
Pb-214   1405.37   351.76        40.       236.     0.087    15.13   1.035s
Tl-208   2330.71   583.17        31.       151.     0.056    21.66   1.064 
Bi-214   2435.17   609.28        34.       164.     0.061    18.54   1.346 
Cs-137   2644.73   661.67        36.        -6.    -0.002   278.63   1.414s
Eu-154   2891.57   723.38        33.        -5.    -0.002   359.71   1.461s
Bi-212   2908.01   727.49        20.        13.     0.005   114.37   1.464s
Eu-152   3113.72   778.91        26.        -3.    -0.001   445.95   1.501s
Bi-212   3141.56   785.86        16.        11.     0.004   116.76   1.506 
Tl-208   3440.08   860.47        18.         6.     0.002   223.57   1.557s
Eu-154   3490.11   872.97        22.        -1.    -0.001   924.82   1.565s
Pa-234   3518.99   880.19        24.        -3.    -0.001   418.13   1.570s
Pa-234   3530.07   882.96        23.         2.     0.001   878.97   1.572s
Ac-228   3643.80   911.38        17.        94.     0.035    27.15   0.872s
Pa-234   3779.56   945.30        17.         5.     0.002   245.86   1.611s
Eu-152   3856.80   964.60        33.        13.     0.005   137.72   1.622s
Ac-228   3874.03   968.91        10.        54.     0.020    33.66   1.164s
Eu-154   3981.02   995.64        22.         1.     0.000  1054.65   1.640s
Eu-154   4018.38  1004.97        17.        -3.    -0.001   449.66   1.645s
Bi-214   4479.88  1120.27        24.        27.     0.010    55.50   1.707s
Co-60    4688.99  1172.50        20.        -3.    -0.001   445.28   1.733s
Eu-154   5097.71  1274.58        17.        -3.    -0.001   396.48   1.777s
Co-60    5328.13  1332.12        12.         2.     0.001   431.47   1.800s
Eu-152   5631.31  1407.82         8.         5.     0.002   181.59   1.826s
K-40     5843.23  1460.73        21.       316.     0.117    11.25   1.766 
Bi-214   7061.03  1764.68         3.        32.     0.012    38.74   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5278E-01                                      5.12E+12             
911.20 6.613E-01 @(  6.867E-02 1.36E+01 2.62E+01 G  
968.96 6.503E-01  (  8.729E-02 1.68E+01 1.59E+01 G  
338.32 6.366E-01 *(  1.467E-01 2.06E+01 1.14E+01 G  

Energy duplication    
93.35 1.067E+00 +   5.388E-01 3.69E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.2444E-04                                      1.58E+05             
59.54 6.244E-04 &(  1.047E-01 1.02E+04 3.59E+01 G  

Bi-212   N   5.0321E-01                                      5.12E+12             
727.33 3.006E-01 ?(  2.465E-01 5.72E+01 6.65E+00 G  
785.37 1.717E+00 ?(  1.423E+00 5.84E+01 1.11E+00 G  

1620.74 0.000E+00 -   2.645E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.0744E-01                                      5.84E+05             
609.31 5.074E-01  (P 4.170E-02 9.27E+00 4.55E+01 G  

1120.29 3.880E-01 - P 1.651E-01 2.77E+01 1.49E+01 G  
1764.49 6.400E-01 +   8.230E-02 1.94E+01 1.53E+01 G  

Co-60    T   5.9041E-03                                      1.93E+03             
1332.49 5.904E-03 ?(  2.001E-02 2.16E+02 1.00E+02 G  
1173.23-6.674E-03 +   2.363E-02 2.23E+02 9.98E+01 G  

Cs-137   I  -1.1134E-02                                      1.10E+04             
661.66-1.113E-02 ?(  2.450E-02 1.39E+02 8.50E+01 G  

Eu-152   I   4.0728E-02                                      4.94E+03             
344.28-2.980E-02 ?(  6.286E-02 1.33E+02 2.66E+01 G  
121.78 2.422E-02 ?(  3.980E-02 1.05E+02 2.84E+01 G  
778.90-4.296E-02 +   1.530E-01 2.23E+02 1.30E+01 G  
964.08 1.723E-01 ?(  1.788E-01 6.89E+01 1.45E+01 G  

1112.08-9.228E-04 %   1.600E-01 1.05E+04 1.34E+01 G  
1408.01 6.167E-02 ?(  8.030E-02 9.08E+01 2.09E+01 G  

Eu-154   I   1.2751E-02                                      3.14E+03             
873.18-2.193E-02 ?(  1.644E-01 4.62E+02 1.22E+01 G  
123.07 2.021E-02 &(  3.246E-02 1.02E+02 4.04E+01 G  

1274.43-2.085E-02 +   6.519E-02 1.98E+02 3.49E+01 G  
723.30-3.707E-02 +   1.062E-01 1.80E+02 2.00E+01 G  

1004.72-2.991E-02 +   1.066E-01 2.25E+02 1.79E+01 G  
996.25 2.427E-02 &(  2.079E-01 5.27E+02 1.05E+01 G  

K-40     N   7.8741E+00                                      4.57E+11             
1460.82 7.874E+00  (P 2.639E-01 5.63E+00 1.06E+01 G  

Pa-234   N   3.1019E-02                                      1.63E+12             
131.30 1.233E-03 %(  8.765E-02 4.32E+03 1.82E+01 G  
569.50 6.195E-03 %   2.035E-01 2.00E+03 9.30E+00 G  
946.00 7.240E-02 &(  1.369E-01 1.23E+02 1.35E+01 G  
880.52-5.933E-02 &   1.975E-01 2.09E+02 1.05E+01 G  
883.24 2.932E-02 &(  2.087E-01 4.39E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.6704E-01                                      5.12E+12             
238.63 5.602E-01  (P 4.569E-02 7.89E+00 4.36E+01 G  
300.09 6.603E-01 ?(P 4.912E-01 4.80E+01 3.18E+00 G  

Pb-214   N   6.4178E-01                                      5.84E+05             
351.93 6.418E-01 @(P 3.996E-02 7.57E+00 3.56E+01 G  
295.22 5.243E-01 - P 7.346E-02 1.26E+01 1.84E+01 G  
242.00 4.282E-01 -   2.395E-01 4.11E+01 7.27E+00 G  

Ra-226   N   3.8646E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.865E-01 }(  4.360E-01 7.20E+01 3.56E+00 G  

Th-234   N   6.6931E-01                                      1.63E+12             
63.30 5.005E-01  (  1.209E+00 1.50E+02 3.75E+00 G  
92.59 8.151E-01 *(  5.640E-01 4.47E+01 4.34E+00 G  

Tl-208   N   2.4242E-01                                      5.12E+12             
583.19 2.424E-01  (  2.073E-02 1.08E+01 8.50E+01 G  
277.37 0.000E+00 -   2.321E-01 1.00E+03 6.60E+00 G  
860.53 8.194E-02 -   1.399E-01 1.12E+02 1.24E+01 G  

U-235    N   1.3687E-01                                      2.57E+11             
143.77 1.369E-01 ?(  1.537E-01 7.13E+01 1.09E+01 G  
205.32 1.561E-02 %   2.627E-01 1.03E+03 5.02E+00 G  
163.36 0.000E+00 -   3.300E-01 1.00E+03 5.08E+00 G  
185.72 7.047E-02 }   2.976E-02 2.52E+01 5.70E+01 G  

Energy duplication    
93.35 6.541E-01     4.073E-01 4.06E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.03       122.        11.     0.004   299.60   5.005E-01   
Th-234      92.92       159.        42.     0.016    89.42   8.151E-01   
Eu-152     123.57        50.        10.     0.004   209.24   2.422E-02   
Eu-154     122.48        68.        12.     0.004   203.41   2.021E-02   
Eu-152     344.12        56.        -8.    -0.003   265.34  -2.980E-02   
Cs-137     661.67        36.        -6.    -0.002   278.63  -1.113E-02   
Eu-154     723.38        33.        -5.    -0.002   359.71  -3.707E-02   
Bi-212     727.49        20.        13.     0.005   114.37   3.006E-01   
Eu-152     778.91        26.        -3.    -0.001   445.95  -4.296E-02   
Bi-212     785.86        16.        11.     0.004   116.76   1.717E+00   
Eu-154     872.97        22.        -1.    -0.001   924.82  -2.193E-02   
Pa-234     880.19        24.        -3.    -0.001   418.13  -5.933E-02   
Pa-234     882.96        23.         2.     0.001   878.97   2.932E-02   
Pa-234     945.30        17.         5.     0.002   245.86   7.240E-02   
Eu-152     964.60        33.        13.     0.005   137.72   1.723E-01   
Eu-154     995.64        22.         1.     0.000  1054.65   2.427E-02   
Eu-154    1004.97        17.        -3.    -0.001   449.66  -2.991E-02   
Co-60     1172.50        20.        -3.    -0.001   445.28  -6.674E-03   
Eu-154    1274.58        17.        -3.    -0.001   396.48  -2.085E-02   
Co-60     1332.12        12.         2.     0.001   431.47   5.904E-03   
Eu-152    1407.82         8.         5.     0.002   181.59   6.167E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5278E-01    6.5278E-01   1.2989E-01    1.3823E-01  6.867E-02
Am-241 #A    6.2431E-04    6.2444E-04   1.2722E-01    1.2722E-01  1.047E-01
Bi-212 #     5.0321E-01    5.0321E-01   4.1122E-01    4.1203E-01  2.465E-01
Bi-214       5.0741E-01    5.0744E-01   9.8817E-02    1.0147E-01  4.170E-02
Co-60  #A    5.8028E-03    5.9041E-03   2.5475E-02    2.5476E-02  2.001E-02
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Cs-137 #A   -1.1101E-02   -1.1134E-02   3.1023E-02    3.1027E-02  2.450E-02
Eu-152 #A    4.0454E-02    4.0728E-02   4.1501E-02    4.1567E-02  6.286E-02
Eu-154 #A    1.2617E-02    1.2751E-02   2.5937E-02    2.5945E-02  1.644E-01
K-40         7.8741E+00    7.8741E+00   9.3338E-01    1.0138E+00  2.639E-01
Pa-234 #A    3.1019E-02    3.1019E-02   7.6263E-02    7.6653E-02  8.765E-02
Pb-212       5.6704E-01    5.6704E-01   9.1638E-02    1.0294E-01  4.569E-02
Pb-214       6.4174E-01    6.4178E-01   1.0053E-01    1.0669E-01  3.996E-02
Ra-226  A    3.8644E-01    3.8646E-01   5.5665E-01    5.5727E-01  4.360E-01
Th-234 #A    6.6931E-01    6.6931E-01   5.9849E-01    6.0183E-01  1.209E+00
Tl-208       2.4242E-01    2.4242E-01   5.2518E-02    5.4799E-02  2.073E-02
U-235   A    1.3687E-01    1.3687E-01   1.9520E-01    1.9540E-01  1.537E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2034.8 keV)     1.049E+01  pCi/g         
Total Decayed Activity (  205.1 to  2034.8 keV) 1.0485539E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-19                Received:        01/18/13                      
Lab ID:          243249-002                    Prepared:        01/23/13 13:28                
Matrix:          Soil                          Analyzed:        03/07/13 10:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000612 U       0.167          0.137             0.9    
Bismuth-212                          0.439            0.427          0.227                    
Bismuth-214                          0.451            0.0957         0.0442                   
Cesium-137                          -0.00553 U        0.0294         0.0237            0.07   
Cobalt-60                           -0.000544 U       0.0210         0.0172            0.03   
Europium-152                         0.0195 U         0.0403         0.0499            0.1    
Europium-154                         0.0133 U         0.0736         0.163             0.2    
Lead-212                             0.464            0.0796         0.0401                   
Lead-214                             0.528            0.104          0.0478                   
Potassium-40                         7.95             0.928          0.268                    
Protactinium-234                     0.0841           0.0959         0.0655                   
Radium-226 (By Bismuth-214)          0.451            0.0957         0.0442            0.2    
Thallium-208                         0.213            0.0430         0.0141                   
Thorium-232 (By Actinium-228)        0.483            0.135          0.0496            0.9    
Thorium-234                          0.0253 U         0.353          1.18                     
Uranium-235                          0.0671 U         0.0397         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243249-002                   Client ID : 12-PE-E0752-19        

Seqnum : 1513095523003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130307_003                                Batch         : 194740                       Time      : 07-MAR-2013 10:33     

Cal    : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.000612      0.137   .1665         .1665        0.033   u    
Bismuth-212                     0.439         0.227   .42746        .42805       0.0027  u    
Bismuth-214                     0.451         0.0442  .09566        .09783       0.026   u    
Cesium-137                      -0.00553      0.0237  .029359       .02936       0       u    
Cobalt-60                       -0.000544     0.0172  .02097        .02097       0.0041  u    
Europium-152                    0.0195        0.0499  .040319       .040334      0.017   u    
Europium-154                    0.0133        0.163   .07362        .073624      0.0055  u    
Lead-212                        0.464         0.0401  .079571       .088347      -0.0014 u    
Lead-214                        0.528         0.0478  .10428        .10835       0.0063  u    
Potassium-40                    7.95          0.268   .92799        1.0104       -0.41   u    
Protactinium-234                0.0841        0.0655  .095925       .098184      0.015   u    
Radium-226 (By Bismuth-214)     0.451         0.0442  .09566        .09783       0.026   u    
Thallium-208                    0.213         0.0141  .043034       .04518       0.0074  u    
Thorium-232 (By Actinium-228)   0.483         0.0496  .13452        .139         0.016   u    
Thorium-234                     0.0253        1.18    .35347        .35348       0.20    u    
Uranium-235                     0.0671        0.150   .03969        .039924      0.022   u    

u=use  

Page 1 of 1                                                                                                             1513095523003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-19          
Sample Description: 243249-002, 194740 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130307_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:38           Live Time: 2700   sec

Acquisition Time: 3/7/2013 10:33:36         Real Time: 2704   sec
Analysis Time: 3/27/2013 08:50           Dead Time: 0.16   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.832E-01      1.345E-01      1.390E-01      4.960E-02
Am-241    #AB    6.116E-04      1.665E-01      1.665E-01      1.371E-01
Bi-212    #      4.391E-01      4.275E-01      4.281E-01      2.272E-01
Bi-214           4.506E-01      9.566E-02      9.783E-02      4.419E-02
Co-60     #AB   -5.445E-04      2.097E-02      2.097E-02      1.717E-02
Cs-137    #AB   -5.533E-03      2.936E-02      2.936E-02      2.365E-02
Eu-152    #AB    1.946E-02      4.032E-02      4.033E-02      4.985E-02
Eu-154    #AB    1.325E-02      7.362E-02      7.362E-02      1.627E-01
K-40             7.950E+00      9.280E-01      1.010E+00      2.677E-01
Pa-234    #      8.414E-02      9.592E-02      9.818E-02      6.553E-02
Pb-212           4.642E-01      7.957E-02      8.835E-02      4.014E-02
Pb-214           5.284E-01      1.043E-01      1.083E-01      4.780E-02
Ra-226    #      1.204E+00      5.598E-01      5.657E-01      3.478E-01
Th-234    #AB    2.529E-02      3.535E-01      3.535E-01      1.178E+00
Tl-208    #      2.131E-01      4.303E-02      4.518E-02      1.414E-02
U-235     #AB    6.712E-02      3.969E-02      3.992E-02      1.502E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.194E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_003.An1               

Sample description                                             
243249-002, 194740                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130307_003.An1

Acquisition information
Start time:                 3/7/2013 10:33:36
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1905

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.85      101.  16.18   0.86  2.843E-02
77.20      121.  14.18   0.86  3.018E-02
92.59        2. 698.76   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.891E-02 Ac228 
93.35   5.760  3.481E-02 U235  
93.35   5.760  3.481E-02 U235  

92.93       44.  37.41   0.88  3.990E-02    92.59   4.343  8.340E-01 Th234 
93.35   4.100  8.752E-01 Ac228 
93.35   5.760  6.230E-01 U235  

93.02       61.  27.97   0.59  3.990E-02    93.35   4.100  1.196E+00 Ac228 
93.35   5.760  8.515E-01 U235  

132.28       21.  57.00   0.92  4.955E-02   131.30  18.200  7.549E-02 Pa234 
144.02        3. 529.43   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.733E-02 U235  
163.18        7. 214.11   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  9.258E-02 U235  
185.92       64.  23.25   0.53  4.817E-02   185.72  57.000  7.500E-02 U235  

186.21   3.555  1.204E+00 Ra226 
185.72  57.000  7.500E-02 U235  

202.61       11.  73.15   0.69  4.667E-02
205.06       17.  75.60   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  2.287E-01 U235  
238.52      279.   8.33   0.95  4.319E-02   238.63  43.600  4.642E-01 Pb212 
241.55       56.  29.06   0.72  4.285E-02   242.00   7.268  5.829E-01 Pb214 
277.36        5. 277.43   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.94      127.  13.10   1.00  3.816E-02   295.22  18.414  5.611E-01 Pb214 
299.84       27.  39.90   1.10  3.774E-02   300.09   3.180  7.245E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
337.88       86.  18.82   1.12  3.497E-02   338.32  11.400  6.950E-01 Ac228 
351.69      197.   9.45   0.97  3.405E-02   351.93  35.600  5.004E-01 Pb214 
583.06      136.  10.10   1.06  2.417E-02   583.19  85.000  2.131E-01 Tl208 
609.22      163.  10.07   1.05  2.345E-02   609.31  45.490  4.661E-01 Bi214 
727.19       14.  48.67   1.46  2.078E-02   727.33   6.650  3.367E-01 Bi212 
785.87        7.  94.70   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.07        5. 153.25   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.73        6. 113.95   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
881.57        1. 845.89   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.37       72.  13.92   1.30  1.779E-02   911.20  26.200  4.938E-01 Ac228 
959.87        5. 103.59   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       39.  24.37   0.88  1.704E-02   968.96  15.900  4.658E-01 Ac228 

1004.41        2. 277.81   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.57       19.  36.29   1.71  1.535E-02  1120.29  14.910  2.662E-01 Bi214 
1460.66      344.   5.55   1.99  1.254E-02  1460.82  10.550  7.950E+00 K40   
1764.17       21.  24.91   1.91  1.069E-02  1764.49  15.310  4.045E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.69    74.89        91.        92. 3.226E+03   36.72   0.818  -        
308.11    77.25       102.       104. 3.445E+03   34.85   0.868  -        
809.14   202.61        31.        11. 2.441E+02  149.63   0.695 U-235    c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    369.41    92.59       150.         2.     0.001  1397.52   0.876s
Ac-228    372.45    93.35        95.        61.     0.023    55.95   0.595D
U-235     372.45    93.35       116.        44.     0.016    74.83   0.877D
Eu-154    491.94   123.25       134.       -10.    -0.004   325.96   0.910s
Pa-234    528.05   132.28        62.        21.     0.008   114.00   0.919s
U-235     574.96   144.02       121.         3.     0.001  1058.85   0.933s
U-235     651.52   163.18       117.         7.     0.003   428.23   0.954s
U-235     741.98   185.81        90.        51.     0.019    59.13   0.978s
Ra-226    742.41   185.92        63.        64.     0.024    46.51   0.535s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     818.90   205.06        70.        17.     0.006   151.20   0.998s
Pb-212    952.68   238.52       102.       271.     0.101    16.66   0.949 
Pb-214    964.78   241.55        82.        56.     0.021    58.11   0.715s
Tl-208   1107.91   277.36        78.         5.     0.002   554.86   1.072s
Pb-214   1178.22   294.94        55.       122.     0.045    26.21   0.998 
Pb-212   1197.80   299.84        48.        27.     0.010    79.79   1.095s
Ac-228   1349.86   337.88        55.        86.     0.032    37.64   1.120 
Pb-214   1405.06   351.69        60.       188.     0.070    18.90   0.973 
Tl-208   2330.27   583.06        15.       136.     0.050    20.19   1.057s
Bi-214   2434.90   609.22        40.       154.     0.057    20.14   1.054 
Cs-137   2644.71   661.67        35.        -3.    -0.001   530.64   1.414s
Eu-154   2891.77   723.43        29.        -6.    -0.002   271.33   1.461s
Bi-212   2906.83   727.19        18.        14.     0.005    97.35   1.464s
Eu-152   3113.40   778.83        23.        -3.    -0.001   560.59   1.501s
Bi-212   3141.57   785.87        19.         7.     0.003   189.40   1.506s
Tl-208   3442.47   861.07        23.         5.     0.002   306.50   1.557s
Pa-234   3521.15   880.73        20.         6.     0.002   227.90   1.570s
Pa-234   3524.52   881.57        18.         1.     0.000  1691.78   1.572s
Ac-228   3643.77   911.37        10.        72.     0.026    27.84   1.303 
Eu-152   3837.86   959.87         9.         5.     0.002   207.17   1.622s
Ac-228   3873.92   968.88        17.        39.     0.015    48.75   0.880s
Eu-154   3984.61   996.54        21.        -4.    -0.001   372.99   1.640s
Eu-154   4016.14  1004.41        22.         2.     0.001   555.62   1.645s
Eu-152   4453.85  1113.76        24.        -2.    -0.001   575.82   1.703s
Bi-214   4481.08  1120.57        26.        19.     0.007    72.59   1.707s
K-40     5842.96  1460.66        22.       327.     0.121    11.10   1.987 
Bi-214   7058.97  1764.17         3.        21.     0.008    49.82   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8321E-01                                      5.12E+12             
911.20 4.938E-01  (  4.960E-02 1.39E+01 2.62E+01 G  
968.96 4.658E-01  (  1.135E-01 2.44E+01 1.59E+01 G  
338.32 6.950E-01 +   1.396E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 1.196E+00 +   4.473E-01 2.80E+01 4.10E+00 XA 

Am-241   I   6.1163E-04                                      1.58E+05             
59.54 6.116E-04 %(  1.371E-01 1.36E+04 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.3912E-01                                      5.12E+12             
727.33 3.367E-01 ?(  2.272E-01 4.87E+01 6.65E+00 G  
785.37 1.053E+00 ?(  1.509E+00 9.47E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.315E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.5062E-01                                      5.84E+05             
609.31 4.661E-01  (P 4.419E-02 1.01E+01 4.55E+01 G  

1120.29 2.662E-01 - P 1.662E-01 3.63E+01 1.49E+01 G  
1764.49 4.045E-01 ?(  7.729E-02 2.49E+01 1.53E+01 G  

Co-60    T  -5.4447E-04                                      1.93E+03             
1332.49-5.445E-04 %(  1.717E-02 1.93E+03 1.00E+02 G  
1173.23 3.275E-05 %   2.655E-02 4.92E+04 9.98E+01 G  

Cs-137   I  -5.5328E-03                                      1.10E+04             
661.66-5.533E-03 ?(  2.365E-02 2.65E+02 8.50E+01 G  

Eu-152   I   1.9461E-02                                      4.94E+03             
344.28-2.572E-03 %(  4.985E-02 1.18E+03 2.66E+01 G  
121.78 0.000E+00 +   7.250E-02 1.00E+03 2.84E+01 G  
778.90-3.160E-02 &   1.422E-01 2.80E+02 1.30E+01 G  
964.08 5.987E-02 ?(  9.119E-02 1.04E+02 1.45E+01 G  

1112.08-3.872E-02 +   1.791E-01 2.88E+02 1.34E+01 G  
1408.01-5.278E-03 %   1.188E-01 1.37E+03 2.09E+01 G  

Eu-154   I   1.3250E-02                                      3.14E+03             
873.18-6.587E-03 %(  1.627E-01 1.51E+03 1.22E+01 G  
123.07-1.693E-02 +   4.461E-02 1.63E+02 4.04E+01 G  

1274.43 0.000E+00 &   4.453E-02 1.00E+03 3.49E+01 G  
723.30-4.594E-02 +   9.786E-02 1.36E+02 2.00E+01 G  

1004.72 2.677E-02 ?(  1.192E-01 2.78E+02 1.79E+01 G  
996.25-6.783E-02 +   2.001E-01 1.86E+02 1.05E+01 G  

K-40     N   7.9499E+00                                      4.57E+11             
1460.82 7.950E+00  (P 2.677E-01 5.55E+00 1.06E+01 G  

Pa-234   N   8.4143E-02                                      1.63E+12             
131.30 7.549E-02 ?(  6.553E-02 5.70E+01 1.82E+01 G  
569.50 7.177E-04 %   1.514E-01 1.28E+04 9.30E+00 G  
946.00-1.540E-03 %   1.440E-01 5.68E+03 1.35E+01 G  
880.52 9.914E-02 ?(  1.735E-01 1.14E+02 1.05E+01 G  
883.24 1.292E-02 -   1.783E-01 8.46E+02 9.70E+00 G  

Pb-212   N   4.6419E-01                                      5.12E+12             
238.63 4.642E-01  (P 4.014E-02 8.33E+00 4.36E+01 G  
300.09 7.245E-01 + P 4.331E-01 3.99E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.2839E-01                                      5.84E+05             
351.93 5.004E-01  (P 4.780E-02 9.45E+00 3.56E+01 G  
295.22 5.611E-01  (P 7.892E-02 1.31E+01 1.84E+01 G  
242.00 5.829E-01  (  2.175E-01 2.91E+01 7.27E+00 G  

Ra-226   N   1.2036E+00                                      5.84E+05             
186.21 1.204E+00  (  3.478E-01 2.33E+01 3.56E+00 G  

Th-234   N   2.5293E-02                                      1.63E+12             
63.30 6.127E-04 %(  1.178E+00 1.17E+05 3.75E+00 G  
92.59 4.660E-02  (  5.343E-01 6.99E+02 4.34E+00 G  

Tl-208   N   2.1314E-01                                      5.12E+12             
583.19 2.131E-01 @(  1.414E-02 1.01E+01 8.50E+01 G  
277.37 5.635E-02 &   2.539E-01 2.77E+02 6.60E+00 G  
860.53 6.546E-02 -   1.576E-01 1.53E+02 1.24E+01 G  

U-235    N   6.7124E-02                                      2.57E+11             
143.77 1.733E-02 ?(  1.502E-01 5.29E+02 1.09E+01 G  
205.32 2.287E-01 ?(  2.693E-01 7.56E+01 5.02E+00 G  
163.36 9.258E-02 ?(  3.217E-01 2.14E+02 5.08E+00 G  
185.72 6.019E-02  (  2.585E-02 2.96E+01 5.70E+01 G  

Energy duplication    
93.35 6.230E-01     3.518E-01 3.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.59       150.         2.     0.001  1397.52   4.660E-02   
U-235       93.35       116.        44.     0.016    74.83   6.230E-01   
Eu-154     123.25       134.       -10.    -0.004   325.96  -1.693E-02   
Pa-234     132.28        62.        21.     0.008   114.00   7.549E-02   
U-235      144.02       121.         3.     0.001  1058.85   1.733E-02   
U-235      163.18       117.         7.     0.003   428.23   9.258E-02   
U-235      185.81        90.        51.     0.019    59.13   6.019E-02   
U-235      205.06        70.        17.     0.006   151.20   2.287E-01   
Cs-137     661.67        35.        -3.    -0.001   530.64  -5.533E-03   
Eu-154     723.43        29.        -6.    -0.002   271.33  -4.594E-02   
Bi-212     727.19        18.        14.     0.005    97.35   3.367E-01   
Eu-152     778.83        23.        -3.    -0.001   560.59  -3.160E-02   
Bi-212     785.87        19.         7.     0.003   189.40   1.053E+00   
Pa-234     880.73        20.         6.     0.002   227.90   9.914E-02   
Pa-234     881.57        18.         1.     0.000  1691.78   1.292E-02   
Eu-152     959.87         9.         5.     0.002   207.17   5.987E-02   
Eu-154     996.54        21.        -4.    -0.001   372.99  -6.783E-02   
Eu-154    1004.41        22.         2.     0.001   555.62   2.677E-02   
Eu-152    1113.76        24.        -2.    -0.001   575.82  -3.872E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8321E-01    4.8321E-01   1.3452E-01    1.3900E-01  4.960E-02
Am-241 #A    6.1150E-04    6.1163E-04   1.6650E-01    1.6650E-01  1.371E-01
Bi-212 #     4.3912E-01    4.3912E-01   4.2746E-01    4.2805E-01  2.272E-01
Bi-214       4.5060E-01    4.5062E-01   9.5660E-02    9.7830E-02  4.419E-02
Co-60  #A   -5.3515E-04   -5.4447E-04   2.0970E-02    2.0970E-02  1.717E-02
Cs-137 #A   -5.5161E-03   -5.5328E-03   2.9359E-02    2.9360E-02  2.365E-02
Eu-152 #A    1.9331E-02    1.9461E-02   4.0319E-02    4.0334E-02  4.985E-02
Eu-154 #A    1.3111E-02    1.3250E-02   7.3620E-02    7.3624E-02  1.627E-01
K-40         7.9499E+00    7.9499E+00   9.2799E-01    1.0104E+00  2.677E-01
Pa-234 #     8.4143E-02    8.4143E-02   9.5925E-02    9.8184E-02  6.553E-02
Pb-212       4.6419E-01    4.6419E-01   7.9571E-02    8.8347E-02  4.014E-02
Pb-214       5.2836E-01    5.2839E-01   1.0428E-01    1.0835E-01  4.780E-02
Ra-226 #     1.2035E+00    1.2036E+00   5.5976E-01    5.6568E-01  3.478E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 14:37:53
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_003.An1               

Th-234 #A    2.5293E-02    2.5293E-02   3.5347E-01    3.5348E-01  1.178E+00
Tl-208 #     2.1314E-01    2.1314E-01   4.3034E-02    4.5180E-02  1.414E-02
U-235  #A    6.7124E-02    6.7124E-02   3.9690E-02    3.9924E-02  1.502E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.129E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.1293044E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-20                Received:        01/18/13                      
Lab ID:          243249-003                    Prepared:        01/23/13 13:40                
Matrix:          Soil                          Analyzed:        03/07/13 10:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00924 U       0.160          0.132            0.9     
Bismuth-212                           1.62            0.714          0.335                    
Bismuth-214                           0.615           0.116          0.0485                   
Cesium-137                           -0.00521 U       0.0287         0.0231           0.07    
Cobalt-60                            -0.00785 U       0.0351         0.0279           0.03    
Europium-152                          0.0329 U        0.0613         0.0606           0.1     
Europium-154                          0.00846 U       0.0675         0.180            0.2     
Lead-212                              0.544           0.0938         0.0492                   
Lead-214                              0.699           0.110          0.0524                   
Potassium-40                         10.3             1.15           0.375                    
Protactinium-234                      0.0599 U        0.106          0.0968                   
Radium-226 (By Bismuth-214)           0.615           0.116          0.0485           0.2     
Thallium-208                          0.247           0.0453         0.0139                   
Thorium-232 (By Actinium-228)         0.889           0.152          0.0286           0.9     
Thorium-234                           0.888 U         1.56           1.25                     
Uranium-235                           0.0734 U        0.0393         0.167            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243249-003                   Client ID : 12-PE-E0752-20        

Seqnum : 1503095509004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130307_004                                Batch         : 194740                       Time      : 07-MAR-2013 10:32     

Cal    : 07-MAR-2013 08:00:19,09-JAN-2013 09:04:01     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.00924       0.132   .1603         .1603        0.033   u    
Bismuth-212                     1.62          0.335   .71387        .71864       0.0027  u    
Bismuth-214                     0.615         0.0485  .11612        .11944       0.026   u    
Cesium-137                      -0.00521      0.0231  .028677       .028678      0       u    
Cobalt-60                       -0.00785      0.0279  .035053       .035055      0.0041  u    
Europium-152                    0.0329        0.0606  .061276       .061306      0.017   u    
Europium-154                    0.00846       0.180   .067526       .067527      0.0055  u    
Lead-212                        0.544         0.0492  .093782       .10401       -0.0014 u    
Lead-214                        0.699         0.0524  .11048        .11713       0.0063  u    
Potassium-40                    10.3          0.375   1.1539        1.2644       -0.41   u    
Protactinium-234                0.0599        0.0968  .1059         .10694       0.015   u    
Radium-226 (By Bismuth-214)     0.615         0.0485  .11612        .11944       0.026   u    
Thallium-208                    0.247         0.0139  .045257       .047981      0.0074  u    
Thorium-232 (By Actinium-228)   0.889         0.0286  .15246        .16552       0.016   u    
Thorium-234                     0.888         1.25    1.5591        1.5614       0.20    u    
Uranium-235                     0.0734        0.167   .039289       .039572      0.022   u    

u=use  

Page 1 of 1                                                                                                             1503095509004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-20          
Sample Description: 243249-003, 194740 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130307_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:34           Live Time: 2700   sec

Acquisition Time: 3/7/2013 10:32:10         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:41           Dead Time: 0.06   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.893E-01      1.525E-01      1.655E-01      2.862E-02
Am-241    #AB    9.237E-03      1.603E-01      1.603E-01      1.316E-01
Bi-212           1.615E+00      7.139E-01      7.186E-01      3.349E-01
Bi-214           6.152E-01      1.161E-01      1.194E-01      4.850E-02
Co-60     #AB   -7.850E-03      3.505E-02      3.506E-02      2.794E-02
Cs-137    #AB   -5.215E-03      2.868E-02      2.868E-02      2.309E-02
Eu-152    #AB    3.293E-02      6.128E-02      6.131E-02      6.060E-02
Eu-154    #AB    8.464E-03      6.753E-02      6.753E-02      1.799E-01
K-40             1.028E+01      1.154E+00      1.264E+00      3.751E-01
Pa-234    #AB    5.992E-02      1.059E-01      1.069E-01      9.683E-02
Pb-212           5.438E-01      9.378E-02      1.040E-01      4.919E-02
Pb-214           6.989E-01      1.105E-01      1.171E-01      5.242E-02
Ra-226           1.125E+00      6.732E-01      6.775E-01      4.475E-01
Th-234    #AB    8.879E-01      1.559E+00      1.561E+00      1.245E+00
Tl-208    #      2.469E-01      4.526E-02      4.798E-02      1.386E-02
U-235     #AB    7.339E-02      3.929E-02      3.957E-02      1.666E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.709E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 14:48:22
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Sample description                                             
243249-003, 194740                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130307_004.An1

Acquisition information
Start time:                 3/7/2013 10:32:10
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0800E+02) = 

8.7750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 14:48:22
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.69        2. 867.74   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.58       22.  87.80   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.73       98.  18.94   0.86  3.064E-02
77.12      182.  11.43   0.87  3.241E-02
92.59        4. 625.58   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  7.093E-02 Ac228 
93.35   5.760  5.049E-02 U235  
93.35   5.760  5.049E-02 U235  

92.85       61.  29.96   0.88  4.199E-02    92.59   4.343  1.102E+00 Th234 
93.35   4.100  1.157E+00 Ac228 
93.35   5.760  8.236E-01 U235  

92.85       61.  29.96   0.88  4.199E-02    92.59   4.343  1.102E+00 Th234 
93.35   4.100  1.157E+00 Ac228 
93.35   5.760  8.236E-01 U235  

121.93       14. 128.76   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
163.61       19.  80.17   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.350E-01 U235  
186.13       60.  29.93   0.63  4.879E-02   185.72  57.000  7.007E-02 U235  

186.21   3.555  1.125E+00 Ra226 
185.72  57.000  7.007E-02 U235  

206.46        6. 251.34   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.956E-02 U235  

238.58      322.   8.49   0.83  4.342E-02   238.63  43.600  5.438E-01 Pb212 
241.57       63.  24.72   0.39  4.308E-02   242.00   7.268  6.499E-01 Pb214 
277.54       28.  44.17   1.25  3.969E-02   277.37   6.600  3.523E-01 Tl208 
295.22      143.  13.94   0.91  3.814E-02   295.22  18.414  6.378E-01 Pb214 
299.96       34.  38.29   0.81  3.774E-02   300.09   3.180  9.261E-01 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.21      110.  14.36   1.19  3.484E-02   338.32  11.400  8.959E-01 Ac228 
345.15       12.  93.05   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
352.00      284.   7.65   0.94  3.392E-02   351.93  35.600  7.405E-01 Pb214 
570.32        8. 101.30   1.35  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.12      154.   9.17   1.25  2.388E-02   583.19  85.000  2.469E-01 Tl208 
609.42      207.   9.08   1.13  2.316E-02   609.31  45.490  6.152E-01 Bi214 
727.60       68.  22.10   0.70  2.048E-02   727.33   6.650  1.615E+00 Bi212 
785.65        3. 227.02   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.10        4. 195.53   1.59  1.821E-02   860.53  12.400    PBC<MDA Tl208 
883.57        6.  88.36   1.61  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.07      125.   9.36   1.42  1.749E-02   911.20  26.200  8.865E-01 Ac228 
967.87        2. 565.67   1.66  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.91       45.  23.16   1.67  1.674E-02   968.96  15.900  5.480E-01 Ac228 

1112.47        2. 345.05   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.71       22.  33.56   1.77  1.507E-02  1120.29  14.910  3.228E-01 Bi214 
1274.74        2. 398.90   1.87  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.30        2. 252.74   1.94  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      410.   5.36   1.93  1.228E-02  1460.82  10.550  1.028E+01 K40   
1764.77       40.  15.81   0.91  1.046E-02  1764.49  15.310  8.121E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.70       161.        80. 2.604E+03   53.20   0.932  -        
308.35    77.09       152.       141. 4.357E+03   30.38   1.041  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.78    58.69       119.         2.     0.001  1735.48   0.847s
Th-234    254.32    63.58       168.        22.     0.008   175.60   0.851s
Th-234    370.31    92.59       274.         4.     0.001  1251.16   0.883s
Ac-228    373.36    93.35       138.        61.     0.023    59.92   0.884D
U-235     373.36    93.35       138.        61.     0.023    59.92   0.884D
Eu-152    487.63   121.93       151.        14.     0.005   257.52   0.914s
U-235     654.31   163.61       102.        19.     0.007   160.33   0.958s
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.96   186.03       112.        63.     0.023    53.53   0.981s
Ra-226    744.35   186.13       105.        60.     0.022    59.86   0.628s
U-235     825.62   206.46       102.         6.     0.002   502.68   1.001s
Pb-212    954.08   238.58       151.       317.     0.117    16.98   0.831 
Pb-214    966.05   241.57        80.        63.     0.023    49.44   0.391s
Tl-208   1109.86   277.54        50.        28.     0.011    88.34   1.248s
Pb-214   1180.58   295.22        84.       138.     0.051    27.88   0.910s
Pb-212   1199.51   299.96        53.        34.     0.013    76.58   0.815s
Ac-228   1352.48   338.21        48.       110.     0.041    28.72   1.193 
Eu-152   1380.25   345.15        53.        12.     0.004   186.09   1.141s
Pb-214   1407.65   352.00        70.       275.     0.102    15.31   0.945 
Pa-234   2280.80   570.32        30.         8.     0.003   202.61   1.349s
Tl-208   2331.97   583.12        14.       154.     0.057    18.33   1.252s
Bi-214   2437.19   609.42        46.       199.     0.074    18.16   1.128 
Cs-137   2641.83   660.59        32.        -3.    -0.001   549.94   1.429s
Eu-154   2892.19   723.18        40.        -8.    -0.003   224.29   1.480s
Bi-212   2909.86   727.60        36.        68.     0.025    44.19   0.698s
Bi-212   3142.10   785.65        28.         3.     0.001   454.03   1.530s
Tl-208   3439.91   860.10        26.         4.     0.001   391.07   1.588s
Pa-234   3520.08   880.14        28.        -6.    -0.002   262.29   1.603s
Pa-234   3533.78   883.57        11.         6.     0.002   176.72   1.605s
Ac-228   3643.80   911.07         3.       125.     0.046    18.73   1.421s
Eu-152   3871.05   967.87        77.         2.     0.001  1131.35   1.665s
Ac-228   3875.22   968.91        32.        45.     0.017    46.32   1.668s
Eu-154   4018.96  1004.84        37.        -6.    -0.002   314.37   1.694s
Eu-152   4449.57  1112.47        24.         2.     0.001   690.10   1.767s
Bi-214   4482.54  1120.71        21.        22.     0.008    67.12   1.772s
Co-60    4689.59  1172.46        30.        -5.    -0.002   322.32   1.807s
Eu-154   5098.86  1274.74        22.         2.     0.001   797.81   1.869s
Co-60    5328.86  1332.22        23.        -3.    -0.001   446.56   1.902s
Eu-152   5633.30  1408.30        13.         2.     0.001   505.48   1.944s
K-40     5843.39  1460.80        41.       410.     0.152    10.71   1.930 
Bi-214   7059.98  1764.77         0.        40.     0.015    31.62   0.906s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.8934E-01                                      5.12E+12             
911.20 8.865E-01 *(  2.862E-02 9.36E+00 2.62E+01 G  
968.96 5.480E-01 -   1.599E-01 2.32E+01 1.59E+01 G  
338.32 8.959E-01  (  1.314E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 1.157E+00 &   5.166E-01 3.00E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   9.2369E-03                                      1.58E+05             
59.54 9.237E-03 ?(  1.316E-01 8.68E+02 3.59E+01 G  

Bi-212   N   1.6153E+00                                      5.12E+12             
727.33 1.615E+00  (  3.349E-01 2.21E+01 6.65E+00 G  
785.37 5.153E-01 &   1.872E+00 2.27E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.453E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.1521E-01                                      5.84E+05             
609.31 6.152E-01  (P 4.850E-02 9.08E+00 4.55E+01 G  

1120.29 3.228E-01 - P 1.552E-01 3.36E+01 1.49E+01 G  
1764.49 8.121E-01 +   4.730E-02 1.58E+01 1.53E+01 G  

Co-60    T  -7.8496E-03                                      1.93E+03             
1332.49-7.850E-03 ?(  2.794E-02 2.23E+02 1.00E+02 G  
1173.23-1.135E-02 +   2.894E-02 1.61E+02 9.98E+01 G  

Cs-137   I  -5.2145E-03                                      1.10E+04             
661.66-5.214E-03 ?(  2.309E-02 2.75E+02 8.50E+01 G  

Eu-152   I   3.2928E-02                                      4.94E+03             
344.28 4.165E-02 &(  6.060E-02 9.30E+01 2.66E+01 G  
121.78 3.176E-02 ?(  6.588E-02 1.29E+02 2.84E+01 G  
778.90 0.000E+00 -   2.239E-01 1.00E+03 1.30E+01 G  
964.08 2.977E-02  (  2.755E-01 5.66E+02 1.45E+01 G  

1112.08 3.300E-02 ?(  1.837E-01 3.45E+02 1.34E+01 G  
1408.01 2.556E-02 ?(  1.023E-01 2.53E+02 2.09E+01 G  

Eu-154   I   8.4639E-03                                      3.14E+03             
873.18-3.979E-04 &(  1.799E-01 2.74E+04 1.22E+01 G  
123.07 2.125E-03 &   4.917E-02 1.41E+03 4.04E+01 G  

1274.43 1.155E-02 ?(  7.450E-02 3.99E+02 3.49E+01 G  
723.30-6.658E-02 +   1.170E-01 1.12E+02 2.00E+01 G  

1004.72-6.380E-02 +   1.592E-01 1.57E+02 1.79E+01 G  
996.25 0.000E+00 &   3.221E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0283E+01                                      4.57E+11             
1460.82 1.028E+01  (P 3.751E-01 5.36E+00 1.06E+01 G  

Pa-234   N   5.9922E-02                                      1.63E+12             
131.30 2.319E-03 %(  9.683E-02 2.54E+03 1.82E+01 G  
569.50 1.175E-01 ?(  1.841E-01 1.01E+02 9.30E+00 G  
946.00 0.000E+00 -   1.892E-01 1.00E+03 1.35E+01 G  
880.52-1.040E-01 +   2.136E-01 1.31E+02 1.05E+01 G  
883.24 1.128E-01 &(  1.456E-01 8.84E+01 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 14:48:22
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.4383E-01                                      5.12E+12             
238.63 5.438E-01  (P 4.919E-02 8.49E+00 4.36E+01 G  
300.09 9.261E-01 +   4.585E-01 3.83E+01 3.18E+00 G  

Pb-214   N   6.9890E-01                                      5.84E+05             
351.93 7.405E-01  (P 5.242E-02 7.65E+00 3.56E+01 G  
295.22 6.378E-01 @(P 9.891E-02 1.39E+01 1.84E+01 G  
242.00 6.499E-01  (  2.169E-01 2.47E+01 7.27E+00 G  

Ra-226   N   1.1246E+00                                      5.84E+05             
186.21 1.125E+00  (  4.475E-01 2.99E+01 3.56E+00 G  

Th-234   N   8.8791E-01                                      1.63E+12             
63.30 8.879E-01  (  1.245E+00 8.78E+01 3.75E+00 G  
92.59 6.754E-02 -   6.937E-01 6.26E+02 4.34E+00 G  

Tl-208   N   2.4689E-01                                      5.12E+12             
583.19 2.469E-01 @(  1.386E-02 9.17E+00 8.50E+01 G  
277.37 3.523E-01 +   2.036E-01 4.42E+01 6.60E+00 G  
860.53 5.496E-02 -   1.709E-01 1.96E+02 1.24E+01 G  

U-235    N   7.3394E-02                                      2.57E+11             
143.77-7.700E-03 &(  1.666E-01 1.32E+03 1.09E+01 G  
205.32 7.956E-02 &(  3.249E-01 2.51E+02 5.02E+00 G  
163.36 2.350E-01  (  2.972E-01 8.02E+01 5.08E+00 G  
185.72 7.401E-02  (  2.882E-02 2.68E+01 5.70E+01 G  

Energy duplication    
93.35 8.236E-01 &   3.677E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.69       119.         2.     0.001  1735.48   9.237E-03   
Th-234      63.58       168.        22.     0.008   175.60   8.879E-01   
Th-234      92.59       274.         4.     0.001  1251.16   6.754E-02   
U-235       93.35       138.        61.     0.023    59.92   8.236E-01   
Eu-152     121.93       151.        14.     0.005   257.52   3.176E-02   
U-235      163.61       102.        19.     0.007   160.33   2.350E-01   
U-235      186.03       112.        63.     0.023    53.53   7.401E-02   
U-235      206.46       102.         6.     0.002   502.68   7.956E-02   
Eu-152     345.15        53.        12.     0.004   186.09   4.165E-02   
Pa-234     570.32        30.         8.     0.003   202.61   1.175E-01   
Cs-137     660.59        32.        -3.    -0.001   549.94  -5.214E-03   
Eu-154     723.18        40.        -8.    -0.003   224.29  -6.658E-02   
Pa-234     880.14        28.        -6.    -0.002   262.29  -1.040E-01   
Pa-234     883.57        11.         6.     0.002   176.72   1.128E-01   
Eu-152     967.87        77.         2.     0.001  1131.35   2.977E-02   
Eu-154    1004.84        37.        -6.    -0.002   314.37  -6.380E-02   
Eu-152    1112.47        24.         2.     0.001   690.10   3.300E-02   
Co-60     1172.46        30.        -5.    -0.002   322.32  -1.135E-02   
Eu-154    1274.74        22.         2.     0.001   797.81   1.155E-02   
Co-60     1332.22        23.        -3.    -0.001   446.56  -7.850E-03   
Eu-152    1408.30        13.         2.     0.001   505.48   2.556E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.8934E-01    8.8934E-01   1.5246E-01    1.6552E-01  2.862E-02
Am-241 #A    9.2349E-03    9.2369E-03   1.6030E-01    1.6030E-01  1.316E-01
Bi-212       1.6153E+00    1.6153E+00   7.1387E-01    7.1864E-01  3.349E-01
Bi-214       6.1517E-01    6.1521E-01   1.1612E-01    1.1944E-01  4.850E-02
Co-60  #A   -7.7152E-03   -7.8496E-03   3.5053E-02    3.5055E-02  2.794E-02
Cs-137 #A   -5.1987E-03   -5.2145E-03   2.8677E-02    2.8678E-02  2.309E-02
Eu-152 #A    3.2707E-02    3.2928E-02   6.1276E-02    6.1306E-02  6.060E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_004.An1               

Eu-154 #A    8.3748E-03    8.4639E-03   6.7526E-02    6.7527E-02  1.799E-01
K-40         1.0283E+01    1.0283E+01   1.1539E+00    1.2644E+00  3.751E-01
Pa-234 #A    5.9922E-02    5.9922E-02   1.0590E-01    1.0694E-01  9.683E-02
Pb-212       5.4383E-01    5.4383E-01   9.3782E-02    1.0401E-01  4.919E-02
Pb-214       6.9886E-01    6.9890E-01   1.1048E-01    1.1713E-01  5.242E-02
Ra-226       1.1245E+00    1.1246E+00   6.7317E-01    6.7748E-01  4.475E-01
Th-234 #A    8.8791E-01    8.8791E-01   1.5591E+00    1.5614E+00  1.245E+00
Tl-208 #     2.4689E-01    2.4689E-01   4.5257E-02    4.7981E-02  1.386E-02
U-235  #A    7.3394E-02    7.3394E-02   3.9289E-02    3.9572E-02  1.666E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.602E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.6017191E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-21                Received:        01/18/13                      
Lab ID:          243249-004                    Prepared:        01/23/13 13:46                
Matrix:          Soil                          Analyzed:        03/07/13 15:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.100          0.141             0.9    
Bismuth-212                          0.387            0.357          0.247                    
Bismuth-214                          0.383            0.0927         0.0450                   
Cesium-137                           0.00178 U        0.0239         0.0195            0.07   
Cobalt-60                           -0.00514 U        0.0277         0.0221            0.03   
Europium-152                         0.0203 U         0.0342         0.0464            0.1    
Europium-154                         0.0256 U         0.0767         0.150             0.2    
Lead-212                             0.497            0.0811         0.0396                   
Lead-214                             0.454            0.0953         0.0488                   
Potassium-40                         8.83             1.01           0.298                    
Protactinium-234                    -0.000757 U       0.00162        0.0902                   
Radium-226 (By Bismuth-214)          0.383            0.0927         0.0450            0.2    
Thallium-208                         0.169            0.0430         0.0172                   
Thorium-232 (By Actinium-228)        0.548            0.113          0.0564            0.9    
Thorium-234                          0.541 U          1.17           0.927                    
Uranium-235                          0.0605 U         0.0368         0.146             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243249-004                   Client ID : 12-PE-E0752-21        

Seqnum : 1513095523006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130307_006                                Batch         : 194740                       Time      : 07-MAR-2013 15:41     

Cal    : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301 g                        Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0             0.141   .10048        .10048       0.033   u    
Bismuth-212                     0.387         0.247   .35683        .35738       0.0027  u    
Bismuth-214                     0.383         0.0450  .092694       .094312      0.026   u    
Cesium-137                      0.00178       0.0195  .023917       .023917      0       u    
Cobalt-60                       -0.00514      0.0221  .027736       .027737      0.0041  u    
Europium-152                    0.0203        0.0464  .034204       .034223      0.017   u    
Europium-154                    0.0256        0.150   .07666        .076672      0.0055  u    
Lead-212                        0.497         0.0396  .081053       .090889      -0.0014 u    
Lead-214                        0.454         0.0488  .095266       .09856       0.0063  u    
Potassium-40                    8.83          0.298   1.0107        1.1038       -0.41   u    
Protactinium-234                -0.000757     0.0902  .001619       .0016299     0.015   u    
Radium-226 (By Bismuth-214)     0.383         0.0450  .092694       .094312      0.026   u    
Thallium-208                    0.169         0.0172  .043017       .044373      0.0074  u    
Thorium-232 (By Actinium-228)   0.548         0.0564  .11278        .11958       0.016   u    
Thorium-234                     0.541         0.927   1.1699        1.171        0.20    u    
Uranium-235                     0.0605        0.146   .036797       .037002      0.022   u    

u=use  

Page 1 of 1                                                                                                             1513095523006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-21          
Sample Description: 243249-004, 194740 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130307_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:30           Live Time: 2700   sec

Acquisition Time: 3/7/2013 15:41:52         Real Time: 2706   sec
Analysis Time: 3/27/2013 08:52           Dead Time: 0.22   %

Analysis Quantity: 3.010E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.485E-01      1.128E-01      1.196E-01      5.638E-02
Am-241    #AB    0.000E+00      1.005E-01      1.005E-01      1.414E-01
Bi-212    #      3.865E-01      3.568E-01      3.574E-01      2.473E-01
Bi-214           3.825E-01      9.269E-02      9.431E-02      4.496E-02
Co-60     #AB   -5.141E-03      2.774E-02      2.774E-02      2.207E-02
Cs-137    #AB    1.781E-03      2.392E-02      2.392E-02      1.948E-02
Eu-152    #AB    2.035E-02      3.420E-02      3.422E-02      4.639E-02
Eu-154    #AB    2.562E-02      7.666E-02      7.667E-02      1.497E-01
K-40             8.828E+00      1.011E+00      1.104E+00      2.981E-01
Pa-234    #AB   -7.567E-04      1.619E-03      1.630E-03      9.015E-02
Pb-212           4.973E-01      8.105E-02      9.089E-02      3.959E-02
Pb-214           4.540E-01      9.527E-02      9.856E-02      4.884E-02
Ra-226           7.772E-01      5.350E-01      5.375E-01      3.650E-01
Th-234    #AB    5.410E-01      1.170E+00      1.171E+00      9.268E-01
Tl-208           1.686E-01      4.302E-02      4.437E-02      1.721E-02
U-235     #AB    6.051E-02      3.680E-02      3.700E-02      1.455E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.269E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

83 of 320



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:52:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_006.An1               

Sample description                                             
243249-004, 194740                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130307_006.An1

Acquisition information
Start time:                 3/7/2013 15:41:52
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0100E+02) = 

8.9791E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1094

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.31       11. 108.13   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85       69.  21.29   0.86  2.842E-02
77.27      121.  13.57   0.86  3.023E-02
87.31       49.  31.76   0.71  3.672E-02
93.14       27.  56.56   0.88  3.990E-02    93.35   5.760  3.883E-01 U235  

93.35   4.100  5.455E-01 Ac228 
93.35   5.760  3.883E-01 U235  

93.23       28.  47.35   0.50  3.990E-02    93.35   5.760  4.110E-01 U235  
93.35   4.100  5.774E-01 Ac228 

121.14       19.  84.05   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  4.501E-02 Eu152 

137.65        8. 145.24   0.46  4.995E-02
143.32       13. 119.74   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.592E-02 U235  
185.90       40.  34.41   0.76  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.772E-01 Ra226 
185.72  57.000  4.843E-02 U235  

186.08       48.  30.41   0.98  4.819E-02   185.72  57.000  5.755E-02 U235  
186.21   3.555  9.236E-01 Ra226 

205.21        2. 899.87   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.193E-02 U235  

238.63      289.   7.93   0.96  4.318E-02   238.63  43.600  4.973E-01 Pb212 
241.82       36.  42.01   1.04  4.285E-02   242.00   7.268  3.833E-01 Pb214 
295.15       97.  13.26   1.08  3.814E-02   295.22  18.414  4.381E-01 Pb214 
299.76       34.  31.10   1.10  3.774E-02   300.09   3.180  9.293E-01 Pb212 
338.12       65.  20.30   0.41  3.494E-02   338.32  11.400  5.461E-01 Ac228 
351.79      182.  10.01   0.91  3.405E-02   351.93  35.600  4.766E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.47        2. 488.57   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.22      105.  12.76   1.52  2.416E-02   583.19  85.000  1.703E-01 Tl208 
609.26      131.  11.35   1.04  2.345E-02   609.31  45.490  3.825E-01 Bi214 
661.50        1. 671.40   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
722.60        5. 149.63   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.89       16.  46.16   1.46  2.078E-02   727.33   6.650  3.865E-01 Bi212 
779.53        1. 816.34   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.204E-02 Eu152 
860.56       11.  62.82   1.56  1.851E-02   860.53  12.400  1.567E-01 Tl208 
881.55        4. 155.58   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
882.55        1. 580.38   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.23       72.  14.50   0.94  1.779E-02   911.20  26.200  5.173E-01 Ac228 
969.35       49.  18.14   1.41  1.704E-02   968.96  15.900  6.016E-01 Ac228 

1460.77      368.   5.46   1.98  1.254E-02  1460.82  10.550  8.828E+00 K40   
1765.15       11.  49.32   1.91  1.069E-02  1764.49  15.310  2.163E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.68    74.89        88.        54. 1.900E+03   56.17   0.578  -      s 
308.33    77.31        95.       110. 3.646E+03   32.40   0.801  -        
348.30    87.31        83.        49. 1.329E+03   63.51   0.710  -        
549.49   137.65        58.         8. 1.501E+02  290.47   0.457  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.42    63.31        70.        11.     0.004   216.26   0.844s
Th-234    365.89    91.71       149.       -21.    -0.008   166.58   0.876s
U-235     372.45    93.35       102.        27.     0.010   113.12   0.877D
Ac-228    372.45    93.35        73.        28.     0.011    94.71   0.504D
Eu-152    483.51   121.14       112.        19.     0.007   168.09   0.909s
Eu-154    490.63   122.92       126.        -5.    -0.002   612.07   0.910s
Pa-234    521.69   130.69       110.       -14.    -0.005   213.96   0.919s
U-235     572.13   143.32       106.        13.     0.005   239.49   0.933s
U-235     652.21   163.35        85.        -8.    -0.003   315.86   0.954s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.06   186.08        81.        48.     0.018    60.81   0.978 
Ra-226    742.34   185.90        65.        40.     0.015    68.83   0.759 
U-235     819.53   205.21        95.         2.     0.001  1799.74   0.998s
Pb-212    953.10   238.63        93.       281.     0.104    15.85   0.961 
Pb-214    965.86   241.82        96.        36.     0.013    84.01   1.037s
Tl-208   1096.00   274.38        24.        -2.    -0.001   722.08   1.072s
Pb-214   1179.02   295.15        34.        92.     0.034    26.53   1.075 
Pb-212   1197.49   299.76        40.        34.     0.012    62.19   1.095s
Ac-228   1350.81   338.12        40.        65.     0.024    40.60   0.411s
Pb-214   1405.50   351.79        58.       174.     0.064    20.02   0.912 
Pa-234   2275.92   569.47        30.         2.     0.001   977.14   1.341s
Tl-208   2330.91   583.22        21.       105.     0.039    25.51   1.524 
Bi-214   2435.07   609.26        38.       123.     0.045    22.70   1.040s
Cs-137   2644.02   661.50        22.         1.     0.000  1342.80   1.414s
Eu-154   2888.45   722.60        25.         5.     0.002   299.26   1.461s
Bi-212   2909.63   727.89        19.        16.     0.006    92.32   1.464s
Eu-152   3116.21   779.53        28.         1.     0.000  1632.68   1.501s
Tl-208   3440.46   860.56        18.        11.     0.004   125.64   1.557s
Pa-234   3524.41   881.55        17.         4.     0.001   311.16   1.570s
Pa-234   3528.42   882.55        19.         1.     0.000  1160.75   1.572s
Ac-228   3643.19   911.23        12.        72.     0.027    28.99   0.937s
Ac-228   3875.80   969.35        10.        49.     0.018    36.28   1.407 
Eu-154   4024.82  1006.58        18.        -4.    -0.001   347.86   1.645s
Bi-214   4500.91  1125.52        17.        -6.    -0.002   415.97   1.707s
Eu-154   5096.65  1274.32        20.        -3.    -0.001   456.98   1.777s
Co-60    5323.98  1331.08        14.        -2.    -0.001   539.54   1.800s
Eu-152   5635.85  1408.95        15.        -3.    -0.001   398.45   1.826s
K-40     5843.40  1460.77        26.       351.     0.130    10.92   1.979 
Bi-214   7062.93  1765.15         8.        11.     0.004    98.64   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4849E-01                                      5.12E+12             
911.20 5.173E-01 *(  5.638E-02 1.45E+01 2.62E+01 G  
968.96 6.016E-01  (  9.046E-02 1.81E+01 1.59E+01 G  
338.32 5.461E-01 @(  1.224E-01 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 5.774E-01     4.036E-01 4.74E+01 4.10E+00 XA 

Bi-212   N   3.8651E-01                                      5.12E+12             
727.33 3.865E-01 ?(  2.473E-01 4.62E+01 6.65E+00 G  
785.37-3.166E-02 %   1.784E+00 3.43E+03 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   4.459E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.8250E-01                                      5.84E+05             
609.31 3.825E-01  (P 4.496E-02 1.13E+01 4.55E+01 G  

1120.29-8.988E-02 - P 1.392E-01 2.08E+02 1.49E+01 G  
1764.49 2.163E-01 -   1.377E-01 4.93E+01 1.53E+01 G  

Co-60    T  -5.1406E-03                                      1.93E+03             
1332.49-5.141E-03 ?(  2.207E-02 2.70E+02 1.00E+02 G  
1173.23 7.569E-05 %   2.196E-02 1.76E+04 9.98E+01 G  

Cs-137   I   1.7812E-03                                      1.10E+04             
661.66 1.781E-03 ?(  1.948E-02 6.71E+02 8.50E+01 G  

Eu-152   I   2.0348E-02                                      4.94E+03             
344.28-1.948E-03 %(  4.639E-02 1.45E+03 2.66E+01 G  
121.78 4.501E-02 &(  5.990E-02 8.40E+01 2.84E+01 G  
778.90 1.204E-02 ?(  1.606E-01 8.16E+02 1.30E+01 G  
964.08 7.150E-05 %   2.085E-01 1.77E+05 1.45E+01 G  

1112.08 0.000E+00 &   2.165E-01 1.00E+03 1.34E+01 G  
1408.01-3.618E-02 +   1.135E-01 1.99E+02 2.09E+01 G  

Eu-154   I   2.5617E-02                                      3.14E+03             
873.18 2.078E-03 %(  1.497E-01 4.38E+03 1.22E+01 G  
123.07-8.976E-03 +   4.479E-02 3.06E+02 4.04E+01 G  

1274.43-1.962E-02 +   7.131E-02 2.28E+02 3.49E+01 G  
723.30 3.990E-02  (  9.384E-02 1.50E+02 2.00E+01 G  

1004.72-4.127E-02 +   1.128E-01 1.74E+02 1.79E+01 G  
996.25 0.000E+00 -   2.137E-01 1.00E+03 1.05E+01 G  

K-40     N   8.8275E+00                                      4.57E+11             
1460.82 8.828E+00  (P 2.981E-01 5.46E+00 1.06E+01 G  

Pa-234   N  -7.5668E-04                                      1.63E+12             
131.30-5.278E-02 &(  9.015E-02 1.07E+02 1.82E+01 G  
569.50 2.329E-02 +   1.850E-01 4.89E+02 9.30E+00 G  
946.00 0.000E+00 +   1.803E-01 1.00E+03 1.35E+01 G  
880.52 6.974E-02 ?(  1.693E-01 1.56E+02 1.05E+01 G  
883.24 2.055E-02 &(  1.938E-01 5.80E+02 9.70E+00 G  

Pb-212   N   4.9728E-01                                      5.12E+12             
238.63 4.973E-01  (P 3.959E-02 7.93E+00 4.36E+01 G  
300.09 9.293E-01 & P 4.099E-01 3.11E+01 3.18E+00 G  

Pb-214   N   4.5399E-01                                      5.84E+05             
351.93 4.766E-01  (P 4.884E-02 1.00E+01 3.56E+01 G  
295.22 4.381E-01  (P 6.482E-02 1.33E+01 1.84E+01 G  
242.00 3.833E-01 ?(  2.434E-01 4.20E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.7722E-01                                      5.84E+05             
186.21 7.772E-01  (  3.650E-01 3.44E+01 3.56E+00 G  

Th-234   N   5.4097E-01                                      1.63E+12             
63.30 5.410E-01 &(  9.268E-01 1.08E+02 3.75E+00 G  
92.59-4.151E-01 -   5.501E-01 8.33E+01 4.34E+00 G  

Tl-208   N   1.6861E-01                                      5.12E+12             
583.19 1.703E-01  (  1.721E-02 1.28E+01 8.50E+01 G  
277.37-2.480E-02 &   1.446E-01 3.61E+02 6.60E+00 G  
860.53 1.567E-01 &(  1.420E-01 6.28E+01 1.24E+01 G  

U-235    N   6.0511E-02                                      2.57E+11             
143.77 7.592E-02 ?(  1.455E-01 1.20E+02 1.09E+01 G  
205.32 2.193E-02 -   3.238E-01 9.00E+02 5.02E+00 G  
163.36-1.110E-01 &   2.819E-01 1.58E+02 5.08E+00 G  
185.72 5.755E-02  (  2.534E-02 3.04E+01 5.70E+01 G  

Energy duplication    
93.35 3.883E-01     3.401E-01 5.66E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.31        70.        11.     0.004   216.26   5.410E-01   
Th-234      91.71       149.       -21.    -0.008   166.58  -4.151E-01   
U-235       93.35       102.        27.     0.010   113.12   3.883E-01   
Eu-152     121.14       112.        19.     0.007   168.09   4.501E-02   
Eu-154     122.92       126.        -5.    -0.002   612.07  -8.976E-03   
Pa-234     130.69       110.       -14.    -0.005   213.96  -5.278E-02   
U-235      143.32       106.        13.     0.005   239.49   7.592E-02   
U-235      163.35        85.        -8.    -0.003   315.86  -1.110E-01   
U-235      186.08        81.        48.     0.018    60.81   5.755E-02   
U-235      205.21        95.         2.     0.001  1799.74   2.193E-02   
Pa-234     569.47        30.         2.     0.001   977.14   2.329E-02   
Cs-137     661.50        22.         1.     0.000  1342.80   1.781E-03   
Eu-154     722.60        25.         5.     0.002   299.26   3.990E-02   
Eu-152     779.53        28.         1.     0.000  1632.68   1.204E-02   
Pa-234     881.55        17.         4.     0.001   311.16   6.974E-02   
Pa-234     882.55        19.         1.     0.000  1160.75   2.055E-02   
Eu-154    1006.58        18.        -4.    -0.001   347.86  -4.127E-02   
Eu-154    1274.32        20.        -3.    -0.001   456.98  -1.962E-02   
Co-60     1331.08        14.        -2.    -0.001   539.54  -5.141E-03   
Eu-152    1408.95        15.        -3.    -0.001   398.45  -3.618E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4849E-01    5.4849E-01   1.1278E-01    1.1958E-01  5.638E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.0048E-01    1.0048E-01  1.414E-01
Bi-212 #     3.8651E-01    3.8651E-01   3.5683E-01    3.5738E-01  2.473E-01
Bi-214       3.8247E-01    3.8250E-01   9.2694E-02    9.4312E-02  4.496E-02
Co-60  #A   -5.0522E-03   -5.1406E-03   2.7736E-02    2.7737E-02  2.207E-02
Cs-137 #A    1.7757E-03    1.7812E-03   2.3917E-02    2.3917E-02  1.948E-02
Eu-152 #A    2.0211E-02    2.0348E-02   3.4204E-02    3.4223E-02  4.639E-02
Eu-154 #A    2.5346E-02    2.5617E-02   7.6660E-02    7.6672E-02  1.497E-01
K-40         8.8275E+00    8.8275E+00   1.0107E+00    1.1038E+00  2.981E-01
Pa-234 #A   -7.5668E-04   -7.5668E-04   1.6190E-03    1.6299E-03  9.015E-02
Pb-212       4.9728E-01    4.9728E-01   8.1053E-02    9.0889E-02  3.959E-02
Pb-214       4.5396E-01    4.5399E-01   9.5266E-02    9.8560E-02  4.884E-02
Ra-226       7.7717E-01    7.7722E-01   5.3495E-01    5.3754E-01  3.650E-01
Th-234 #A    5.4097E-01    5.4097E-01   1.1699E+00    1.1710E+00  9.268E-01
Tl-208       1.6861E-01    1.6861E-01   4.3017E-02    4.4373E-02  1.721E-02
U-235  #A    6.0511E-02    6.0511E-02   3.6797E-02    3.7002E-02  1.455E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.204E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.2042109E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-22                Received:        01/18/13                      
Lab ID:          243249-005                    Prepared:        01/23/13 13:52                
Matrix:          Soil                          Analyzed:        03/07/13 14:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.107          0.128            0.9     
Bismuth-212                           0.682           0.521          0.260                    
Bismuth-214                           0.538           0.0910         0.0321                   
Cesium-137                           -0.00816 U       0.0292         0.0232           0.07    
Cobalt-60                             0.0131 U        0.0266         0.0198           0.03    
Europium-152                          0.0205 U        0.0800         0.0377           0.1     
Europium-154                         -0.0126 U        0.192          0.156            0.2     
Lead-212                              0.541           0.0810         0.0403                   
Lead-214                              0.531           0.108          0.0484                   
Potassium-40                          8.06            0.975          0.313                    
Protactinium-234                      0.0267 U        0.0706         0.0736                   
Radium-226 (By Bismuth-214)           0.538           0.0910         0.0321           0.2     
Thallium-208                          0.170           0.0356         0.0102                   
Thorium-232 (By Actinium-228)         0.394           0.112          0.0722           0.9     
Thorium-234                           1.48            1.29           0.979                    
Uranium-235                           0.0471 U        0.0423         0.136            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243249-005                   Client ID : 12-PE-E0752-22        

Seqnum : 1503095509006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130307_006                                Batch         : 194740                       Time      : 07-MAR-2013 14:41     

Cal    : 07-MAR-2013 08:00:19,09-JAN-2013 09:04:01     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0             0.128   .107          .107         0.033   u    
Bismuth-212                     0.682         0.260   .52137        .52253       0.0027  u    
Bismuth-214                     0.538         0.0321  .091035       .094259      0.026   u    
Cesium-137                      -0.00816      0.0232  .0292         .029202      0       u    
Cobalt-60                       0.0131        0.0198  .026622       .026628      0.0041  u    
Europium-152                    0.0205        0.0377  .079965       .079973      0.017   u    
Europium-154                    -0.0126       0.156   .19179        .19179       0.0055  u    
Lead-212                        0.541         0.0403  .081034       .092555      -0.0014 u    
Lead-214                        0.531         0.0484  .10763        .11162       0.0063  u    
Potassium-40                    8.06          0.313   .97537        1.0562       -0.41   u    
Protactinium-234                0.0267        0.0736  .07056        .070872      0.015   u    
Radium-226 (By Bismuth-214)     0.538         0.0321  .091035       .094259      0.026   u    
Thallium-208                    0.170         0.0102  .035602       .037252      0.0074  u    
Thorium-232 (By Actinium-228)   0.394         0.0722  .11155        .11515       0.016   u    
Thorium-234                     1.48          0.979   1.2855        1.293        0.20    u    
Uranium-235                     0.0471        0.136   .042279       .042387      0.022   u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-22          
Sample Description: 243249-005, 194740 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130307_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:26           Live Time: 2700   sec

Acquisition Time: 3/7/2013 14:41:40         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:47           Dead Time: 0.06   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.944E-01      1.116E-01      1.152E-01      7.221E-02
Am-241    #AB    0.000E+00      1.070E-01      1.070E-01      1.283E-01
Bi-212    #      6.819E-01      5.214E-01      5.225E-01      2.597E-01
Bi-214           5.376E-01      9.103E-02      9.426E-02      3.208E-02
Co-60     #AB    1.308E-02      2.662E-02      2.663E-02      1.983E-02
Cs-137    #AB   -8.163E-03      2.920E-02      2.920E-02      2.324E-02
Eu-152    #AB    2.055E-02      7.996E-02      7.997E-02      3.769E-02
Eu-154    #AB   -1.257E-02      1.918E-01      1.918E-01      1.564E-01
K-40             8.063E+00      9.754E-01      1.056E+00      3.133E-01
Pa-234    #AB    2.670E-02      7.056E-02      7.087E-02      7.355E-02
Pb-212           5.408E-01      8.103E-02      9.255E-02      4.026E-02
Pb-214           5.309E-01      1.076E-01      1.116E-01      4.842E-02
Ra-226    #      6.573E-01      6.251E-01      6.267E-01      4.818E-01
Th-234    #      1.476E+00      1.285E+00      1.293E+00      9.789E-01
Tl-208           1.699E-01      3.560E-02      3.725E-02      1.015E-02
U-235      AB    4.709E-02      4.228E-02      4.239E-02      1.357E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.316E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

Sample description                                             
243249-005, 194740                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130307_006.An1

Acquisition information
Start time:                 3/7/2013 14:41:40
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0468

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.37       36.  43.55   0.85  2.102E-02    63.30   3.750  1.476E+00 Th234 

63.30   3.750  1.476E+00 Th234 
74.84       83.  20.88   0.86  3.082E-02
77.19      125.  15.44   0.87  3.255E-02
90.02       19.  62.29   0.44  4.037E-02
93.02       57.  33.49   0.38  4.199E-02    93.35   4.100  1.062E+00 Ac228 
93.32       36.  49.72   0.88  4.199E-02    93.35   5.760  4.746E-01 U235  

93.35   4.100  6.667E-01 Ac228 
92.59   4.343  6.348E-01 Th234 

143.52       33.  46.00   0.29  5.130E-02
143.86       12. 120.72   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
186.02       37.  44.89   0.98  4.883E-02   185.72  57.000  4.266E-02 U235  

186.21   3.555  6.846E-01 Ra226 
186.04       36.  47.55   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.573E-01 Ra226 
238.53      324.   7.38   1.13  4.343E-02   238.63  43.600  5.408E-01 Pb212 
241.69       59.  29.28   0.30  4.308E-02   242.00   7.268  6.067E-01 Pb214 
277.55        9. 124.31   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.04      136.  11.76   1.14  3.816E-02   295.22  18.414  5.986E-01 Pb214 
300.18       42.  30.29   0.50  3.774E-02   300.09   3.180  1.128E+00 Pb212 
338.34       53.  21.96   0.39  3.484E-02   338.32  11.400  4.281E-01 Ac228 
351.92      190.   9.66   1.17  3.392E-02   351.93  35.600  4.805E-01 Pb214 
569.70        1. 510.35   1.35  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.25      109.  10.48   1.24  2.388E-02   583.19  85.000  1.729E-01 Tl208 
609.41      184.   8.11   1.05  2.316E-02   609.31  45.490  5.376E-01 Bi214 
727.60       21.  38.23   1.48  2.048E-02   727.33   6.650  5.006E-01 Bi212 
785.60        8.  95.19   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.63       10.  55.61   1.59  1.821E-02   860.53  12.400  1.489E-01 Tl208 
883.78        5. 132.15   1.61  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.41       54.  17.82   1.63  1.749E-02   911.20  26.200  3.798E-01 Ac228 
969.07       65.  19.02   1.27  1.674E-02   968.96  15.900  7.870E-01 Ac228 

1112.11        4. 194.60   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.98       11.  61.92   1.77  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1174.35        1. 441.85   1.81  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.89        5. 101.74   1.90  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.83      326.   5.71   2.03  1.228E-02  1460.82  10.550  8.063E+00 K40   
1620.62        6.  67.19   2.05  1.126E-02  1620.74   1.510  1.084E+00 Bi212 
1764.39       46.  14.74   0.80  1.046E-02  1764.49  15.310  9.219E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.70    74.93       118.        55. 1.785E+03   62.03   0.416  -      sM
309.11    77.28       134.       112. 3.429E+03   36.17   0.590  -      sM
360.06    90.02        69.        19. 4.756E+02  130.44   0.436  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.50    63.37       107.        36.     0.013    87.10   0.851s
U-235     373.36    93.35       140.        36.     0.013    99.44   0.884D
Ac-228    373.36    93.35       123.        57.     0.021    66.99   0.385D
Eu-152    494.42   123.63       100.        -7.    -0.003   408.39   0.914s
Eu-154    491.69   122.95       155.       -19.    -0.007   187.10   0.915s
Pa-234    517.90   129.50        83.        -1.     0.000  1935.43   0.924s
U-235     575.32   143.86       104.        12.     0.005   241.43   0.937s
U-235     657.10   164.31        79.        -2.    -0.001  1619.82   0.958s
U-235     743.89   186.02       119.        37.     0.014    89.77   0.981s
Ra-226    743.97   186.04       125.        36.     0.013    95.10   0.982s
U-235     830.29   207.62        73.        -3.    -0.001   916.05   1.001s
Pb-212    953.89   238.53       104.       319.     0.118    14.76   1.135 
Pb-214    966.53   241.69        93.        59.     0.022    58.56   0.305s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1109.92   277.55        53.         9.     0.003   248.62   1.075s
Pb-214   1179.85   295.04        45.       131.     0.049    23.53   1.144s
Pb-212   1200.42   300.18        42.        42.     0.016    60.59   0.504s
Ac-228   1353.02   338.34        33.        53.     0.020    43.93   0.395s
Pb-214   1407.31   351.92        61.       181.     0.067    19.31   1.175 
Pa-234   2278.32   569.70        24.         1.     0.001  1020.69   1.349s
Tl-208   2332.51   583.25         8.       109.     0.041    20.96   1.240 
Bi-214   2437.14   609.41        20.       177.     0.065    16.21   1.046s
Cs-137   2649.24   662.44        33.        -5.    -0.002   357.70   1.429s
Eu-154   2898.34   724.71        47.        -9.    -0.003   231.08   1.480s
Bi-212   2909.89   727.60        22.        21.     0.008    76.46   1.483s
Bi-212   3141.89   785.60        26.         8.     0.003   190.39   1.530s
Tl-208   3442.02   860.63        12.        10.     0.004   111.22   1.588s
Eu-154   3490.27   872.69        21.        -1.     0.000  1525.62   1.598s
Pa-234   3534.64   883.78        19.         5.     0.002   264.30   1.605s
Ac-228   3645.17   911.41        20.        54.     0.020    35.64   1.626s
Ac-228   3875.85   969.07        22.        65.     0.024    38.04   1.268s
Eu-154   3979.21   994.91        30.        -1.    -0.001  1120.59   1.688s
Eu-154   4004.84  1001.31        15.        -1.     0.000  1276.91   1.694s
Eu-152   4448.11  1112.11        24.         4.     0.001   389.21   1.767s
Bi-214   4483.62  1120.98        25.        11.     0.004   123.83   1.772s
Co-60    4697.15  1174.35        18.         1.     0.001   883.70   1.807s
Co-60    5331.52  1332.89        12.         5.     0.002   203.49   1.902s
K-40     5843.53  1460.83        29.       326.     0.121    11.41   2.030 
Bi-212   6483.01  1620.62         5.         6.     0.002   134.37   2.049s
Bi-214   7058.43  1764.39         0.        46.     0.017    29.49   0.800s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9442E-01                                      5.12E+12             
911.20 3.798E-01 ?(  7.221E-02 1.78E+01 2.62E+01 G  
968.96 7.870E-01 +   1.308E-01 1.90E+01 1.59E+01 G  
338.32 4.281E-01  (  1.081E-01 2.20E+01 1.14E+01 G  

Energy duplication    
93.35 1.062E+00 +   4.816E-01 3.35E+01 4.10E+00 XA 

Bi-212   N   6.8185E-01                                      5.12E+12             
727.33 5.006E-01  (  2.597E-01 3.82E+01 6.65E+00 G  
785.37 1.220E+00 &(  1.781E+00 9.52E+01 1.11E+00 G  

1620.74 1.084E+00 ?(  9.406E-01 6.72E+01 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.3759E-01                                      5.84E+05             
609.31 5.376E-01  (P 3.208E-02 8.11E+00 4.55E+01 G  

1120.29 1.584E-01 - P 1.664E-01 6.19E+01 1.49E+01 G  
1764.49 9.219E-01 +   4.670E-02 1.47E+01 1.53E+01 G  

Co-60    T   1.3083E-02                                      1.93E+03             
1332.49 1.308E-02 ?(  1.983E-02 1.02E+02 1.00E+02 G  
1173.23 3.079E-03 &   2.199E-02 4.42E+02 9.98E+01 G  

Cs-137   I  -8.1632E-03                                      1.10E+04             
661.66-8.163E-03 ?(  2.324E-02 1.79E+02 8.50E+01 G  

Eu-152   I   2.0545E-02                                      4.94E+03             
344.28 1.548E-03 &(  3.769E-02 1.49E+03 2.66E+01 G  
121.78-1.602E-02 +   5.299E-02 2.04E+02 2.84E+01 G  
778.90 0.000E+00 -   2.211E-01 1.00E+03 1.30E+01 G  
964.08-7.797E-03 %   2.260E-01 1.76E+03 1.45E+01 G  

1112.08 5.821E-02 ?(  1.798E-01 1.95E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.608E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -1.2571E-02                                      3.14E+03             
873.18-1.257E-02 &(  1.564E-01 7.63E+02 1.22E+01 G  
123.07-3.105E-02 +   4.642E-02 9.35E+01 4.04E+01 G  

1274.43-6.881E-05 %   6.141E-02 5.42E+04 3.49E+01 G  
723.30-6.887E-02 +   1.254E-01 1.16E+02 2.00E+01 G  

1004.72-9.734E-03 +   1.009E-01 6.38E+02 1.79E+01 G  
996.25-2.621E-02 +   2.392E-01 5.60E+02 1.05E+01 G  

K-40     N   8.0633E+00                                      4.57E+11             
1460.82 8.063E+00  (P 3.133E-01 5.71E+00 1.06E+01 G  

Pa-234   N   2.6697E-02                                      1.63E+12             
131.30-4.632E-03 &(  7.355E-02 9.68E+02 1.82E+01 G  
569.50 1.937E-02 ?(  1.606E-01 5.10E+02 9.30E+00 G  
946.00 2.165E-03 %   1.441E-01 4.05E+03 1.35E+01 G  
880.52 0.000E+00 -   1.824E-01 1.00E+03 1.05E+01 G  
883.24 9.250E-02 &(  1.895E-01 1.32E+02 9.70E+00 G  

Pb-212   N   5.4076E-01                                      5.12E+12             
238.63 5.408E-01  (P 4.026E-02 7.38E+00 4.36E+01 G  
300.09 1.128E+00 +   4.027E-01 3.03E+01 3.18E+00 G  

Pb-214   N   5.3092E-01                                      5.84E+05             
351.93 4.805E-01  (P 4.842E-02 9.66E+00 3.56E+01 G  
295.22 5.986E-01 *(P 7.137E-02 1.18E+01 1.84E+01 G  
242.00 6.067E-01 @(  2.300E-01 2.93E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.5730E-01                                      5.84E+05             
186.21 6.573E-01 ?(  4.818E-01 4.75E+01 3.56E+00 G  

Th-234   N   1.4759E+00                                      1.63E+12             
63.30 1.476E+00  (  9.789E-01 4.35E+01 3.75E+00 G  
92.59 2.222E-02 %   6.096E-01 1.67E+03 4.34E+00 G  

Tl-208   N   1.6986E-01                                      5.12E+12             
583.19 1.729E-01  (  1.015E-02 1.05E+01 8.50E+01 G  
277.37 1.052E-01 -   2.073E-01 1.24E+02 6.60E+00 G  
860.53 1.489E-01 ?(  1.134E-01 5.56E+01 1.24E+01 G  

U-235    N   4.7094E-02                                      2.57E+11             
143.77 7.021E-02 ?(  1.357E-01 1.21E+02 1.09E+01 G  
205.32-3.627E-02 -   2.712E-01 4.58E+02 5.02E+00 G  
163.36-1.943E-02 -   2.580E-01 8.10E+02 5.08E+00 G  
185.72 4.266E-02 ?(  2.935E-02 4.49E+01 5.70E+01 G  

Energy duplication    
93.35 4.746E-01     3.661E-01 4.97E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.37       107.        36.     0.013    87.10   1.476E+00   
Eu-152     123.63       100.        -7.    -0.003   408.39  -1.602E-02   
Eu-154     122.95       155.       -19.    -0.007   187.10  -3.105E-02   
Pa-234     129.50        83.        -1.     0.000  1935.43  -4.632E-03   
Ra-226     186.04       125.        36.     0.013    95.10   6.573E-01   
Pa-234     569.70        24.         1.     0.001  1020.69   1.937E-02   
Cs-137     662.44        33.        -5.    -0.002   357.70  -8.163E-03   
Eu-154     724.71        47.        -9.    -0.003   231.08  -6.887E-02   
Bi-212     727.60        22.        21.     0.008    76.46   5.006E-01   
Bi-212     785.60        26.         8.     0.003   190.39   1.220E+00   
Eu-154     872.69        21.        -1.     0.000  1525.62  -1.257E-02   
Pa-234     883.78        19.         5.     0.002   264.30   9.250E-02   
Eu-154     994.91        30.        -1.    -0.001  1120.59  -2.621E-02   
Eu-154    1001.31        15.        -1.     0.000  1276.91  -9.734E-03   
Eu-152    1112.11        24.         4.     0.001   389.21   5.821E-02   
Co-60     1174.35        18.         1.     0.001   883.70   3.079E-03   
Co-60     1332.89        12.         5.     0.002   203.49   1.308E-02   
Bi-212    1620.62         5.         6.     0.002   134.37   1.084E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.9442E-01    3.9442E-01   1.1155E-01    1.1515E-01  7.221E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.0700E-01    1.0700E-01  1.283E-01
Bi-212 #     6.8185E-01    6.8185E-01   5.2137E-01    5.2253E-01  2.597E-01
Bi-214       5.3756E-01    5.3759E-01   9.1035E-02    9.4259E-02  3.208E-02
Co-60  #A    1.2858E-02    1.3083E-02   2.6622E-02    2.6628E-02  1.983E-02
Cs-137 #A   -8.1385E-03   -8.1632E-03   2.9200E-02    2.9202E-02  2.324E-02
Eu-152 #A    2.0407E-02    2.0545E-02   7.9965E-02    7.9973E-02  3.769E-02
Eu-154 #A   -1.2439E-02   -1.2571E-02   1.9179E-01    1.9179E-01  1.564E-01
K-40         8.0633E+00    8.0633E+00   9.7537E-01    1.0562E+00  3.133E-01
Pa-234 #A    2.6697E-02    2.6697E-02   7.0560E-02    7.0872E-02  7.355E-02
Pb-212       5.4076E-01    5.4076E-01   8.1034E-02    9.2555E-02  4.026E-02
Pb-214       5.3089E-01    5.3092E-01   1.0763E-01    1.1162E-01  4.842E-02
Ra-226 #     6.5726E-01    6.5730E-01   6.2509E-01    6.2668E-01  4.818E-01
Th-234 #     1.4759E+00    1.4759E+00   1.2855E+00    1.2930E+00  9.789E-01
Tl-208       1.6986E-01    1.6986E-01   3.5602E-02    3.7252E-02  1.015E-02
U-235   A    4.7094E-02    4.7094E-02   4.2279E-02    4.2387E-02  1.357E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:47:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_006.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.024E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.0236828E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-23                Received:        01/18/13                      
Lab ID:          243249-006                    Prepared:        01/23/13 13:59                
Matrix:          Soil                          Analyzed:        03/07/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         
Sampled:         01/18/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0195 U        0.156          0.128            0.9     
Bismuth-212                           0.603           0.408          0.267                    
Bismuth-214                           0.374           0.0988         0.0468                   
Cesium-137                           -0.00877 U       0.0290         0.0230           0.07    
Cobalt-60                            -0.00959 U       0.0355         0.0282           0.03    
Europium-152                          0.0625          0.0823         0.0492           0.1     
Europium-154                          0.0366 U        0.0631         0.128            0.2     
Lead-212                              0.383           0.0760         0.0398                   
Lead-214                              0.403           0.0897         0.0454                   
Potassium-40                          6.67            0.845          0.257                    
Protactinium-234                     -0.0526 U        0.117          0.0935                   
Radium-226 (By Bismuth-214)           0.374           0.0988         0.0468           0.2     
Thallium-208                          0.127           0.0392         0.0178                   
Thorium-232 (By Actinium-228)         0.594           0.128          0.0360           0.9     
Thorium-234                          -0.0495 U        1.37           1.12                     
Uranium-235                           0.0219 U        0.0217         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0

103 of 320



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243249-006                   Client ID : 12-PE-E0752-23        

Seqnum : 1503095509005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130307_005                                Batch         : 194740                       Time      : 07-MAR-2013 13:52     

Cal    : 07-MAR-2013 08:00:19,09-JAN-2013 09:04:01     Caldate       : 07-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0195        0.128   .15604        .15605       0.033   u    
Bismuth-212                     0.603         0.267   .40817        .40933       0.0027  u    
Bismuth-214                     0.374         0.0468  .098786       .10024       0.026   u    
Cesium-137                      -0.00877      0.0230  .02897        .028973      0       u    
Cobalt-60                       -0.00959      0.0282  .035549       .035552      0.0041  u    
Europium-152                    0.0625        0.0492  .082271       .082349      0.017   u    
Europium-154                    0.0366        0.128   .063128       .063157      0.0055  u    
Lead-212                        0.383         0.0398  .076034       .082374      -0.0014 u    
Lead-214                        0.403         0.0454  .089662       .092428      0.0063  u    
Potassium-40                    6.67          0.257   .84464        .90869       -0.41   u    
Protactinium-234                -0.0526       0.0935  .11672        .11745       0.015   u    
Radium-226 (By Bismuth-214)     0.374         0.0468  .098786       .10024       0.026   u    
Thallium-208                    0.127         0.0178  .039159       .040009      0.0074  u    
Thorium-232 (By Actinium-228)   0.594         0.0360  .12822        .13526       0.016   u    
Thorium-234                     -0.0495       1.12    1.367         1.367        0.20    u    
Uranium-235                     0.0219        0.142   .021672       .021718      0.022   u    

u=use  

Page 1 of 1                                                                                                             1503095509005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-23          
Sample Description: 243249-006, 194740 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130307_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:26           Live Time: 2700   sec

Acquisition Time: 3/7/2013 13:52:12         Real Time: 2701   sec
Analysis Time: 3/26/2013 16:43           Dead Time: 0.05   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.945E-01      1.282E-01      1.353E-01      3.597E-02
Am-241    #AB    1.950E-02      1.560E-01      1.560E-01      1.275E-01
Bi-212    #      6.026E-01      4.082E-01      4.093E-01      2.665E-01
Bi-214           3.740E-01      9.879E-02      1.002E-01      4.679E-02
Co-60     #AB   -9.586E-03      3.555E-02      3.555E-02      2.816E-02
Cs-137    #AB   -8.766E-03      2.897E-02      2.897E-02      2.298E-02
Eu-152    #      6.250E-02      8.227E-02      8.235E-02      4.923E-02
Eu-154    #AB    3.661E-02      6.313E-02      6.316E-02      1.281E-01
K-40             6.667E+00      8.446E-01      9.087E-01      2.569E-01
Pa-234    #AB   -5.257E-02      1.167E-01      1.174E-01      9.353E-02
Pb-212           3.832E-01      7.603E-02      8.237E-02      3.981E-02
Pb-214           4.032E-01      8.966E-02      9.243E-02      4.535E-02
Ra-226    #      5.742E-01      5.677E-01      5.690E-01      4.355E-01
Th-234    #AB   -4.947E-02      1.367E+00      1.367E+00      1.124E+00
Tl-208           1.271E-01      3.916E-02      4.001E-02      1.781E-02
U-235     #AB    2.189E-02      2.167E-02      2.172E-02      1.420E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    9.866E+00

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

Sample description                                             
243249-006, 194740                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130307_005.An1

Acquisition information
Start time:                 3/7/2013 13:52:12
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.54        4. 400.17   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
77.11       70.  23.12   0.49  3.242E-02
92.86       40.  38.83   0.88  4.199E-02    93.35   5.760  5.283E-01 U235  

93.35   4.100  7.423E-01 Ac228 
92.59   4.343  7.067E-01 Th234 
93.35   5.760  5.283E-01 U235  

92.89       37.  37.78   0.72  4.199E-02    93.35   5.760  4.940E-01 U235  
93.35   4.100  6.940E-01 Ac228 

163.47        5. 269.91   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.740E-02 U235  

185.69       31.  49.51   0.98  4.883E-02   185.72  57.000  3.641E-02 U235  
186.21   3.555  5.843E-01 Ra226 
185.72  57.000  3.641E-02 U235  

185.70       31.  49.44   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.742E-01 Ra226 

238.52      215.   8.96   1.04  4.343E-02   238.63  43.600  3.591E-01 Pb212 
242.24       49.  27.85   1.04  4.306E-02   242.00   7.268  5.087E-01 Pb214 
278.05       22.  50.04   1.07  3.969E-02   277.37   6.600  2.662E-01 Tl208 
295.11       94.  18.00   0.73  3.815E-02   295.22  18.414  4.071E-01 Pb214 
300.44       20.  44.67   1.60  3.774E-02   300.09   3.180  5.381E-01 Pb212 
338.44       89.  17.49   0.48  3.484E-02   338.32  11.400  7.268E-01 Ac228 
345.05       11.  82.03   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.93      159.  10.89   0.85  3.392E-02   351.93  35.600  4.012E-01 Pb214 
583.29       80.  15.41   1.01  2.388E-02   583.19  85.000  1.271E-01 Tl208 
609.47      130.  12.41   0.91  2.316E-02   609.31  45.490  3.740E-01 Bi214 
727.44       25.  33.87   1.48  2.048E-02   727.33   6.650  5.920E-01 Bi212 
785.44        4. 165.92   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 

107 of 320



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.78        9.  76.32   1.59  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.29       76.  12.62   0.62  1.749E-02   911.20  26.200  5.369E-01 Ac228 
964.41        9.  92.27   1.66  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.22       24.  36.11   1.67  1.674E-02   968.96  15.900  2.866E-01 Ac228 
994.77        2. 293.16   1.69  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1004.78        6.  86.22   1.69  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1111.32        3. 154.08   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.69       11.  54.99   1.77  1.507E-02  1120.29  14.910  1.617E-01 Bi214 
1171.83        1. 915.38   1.81  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.13        1. 407.55   1.94  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      267.   5.90   1.87  1.228E-02  1460.82  10.550  6.667E+00 K40   
1620.88        1. 508.16   2.05  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       14.  34.77   2.11  1.046E-02  1764.49  15.310  2.800E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.41    77.11        96.        70. 2.159E+03   46.25   0.487  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.18    59.54       113.         4.     0.001   800.34   0.847s
Th-234    365.22    91.32       123.       -17.    -0.006   188.88   0.883 
U-235     373.36    93.35        98.        40.     0.015    77.67   0.884D
Ac-228    373.36    93.35        72.        37.     0.014    75.56   0.718D
Eu-154    488.90   122.25        93.       -12.    -0.004   232.46   0.915s
Pa-234    523.34   130.86       133.       -15.    -0.006   222.02   0.924s
U-235     569.97   142.52       112.       -13.    -0.005   236.74   0.937s
U-235     653.72   163.47       102.         5.     0.002   539.81   0.958s
U-235     742.59   185.69       105.        31.     0.012    99.03   0.981s
Ra-226    742.64   185.70       101.        31.     0.011    98.87   0.982s
Pb-212    953.69   238.48       100.       225.     0.083    19.41   1.205 
Pb-214    968.54   242.20        83.        61.     0.023    55.94   0.513s
Tl-208   1111.90   278.05        48.        22.     0.008   100.08   1.074 
Pb-214   1180.14   295.11        62.        89.     0.033    36.00   0.730s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1201.45   300.44        26.        20.     0.007    89.33   1.603s
Ac-228   1353.43   338.44        46.        89.     0.033    34.98   0.482s
Eu-152   1379.83   345.05        35.        11.     0.004   164.06   1.141s
Pb-214   1407.35   351.93        53.       150.     0.056    21.78   0.854s
Pa-234   2277.56   569.51        34.        -4.    -0.002   410.36   1.349s
Tl-208   2332.68   583.29        23.        80.     0.030    30.81   1.012s
Bi-214   2437.38   609.47        43.       122.     0.045    24.82   0.908s
Cs-137   2644.74   661.31        32.        -5.    -0.002   330.47   1.429s
Eu-154   2889.98   722.63        36.        -7.    -0.002   267.16   1.480s
Bi-212   2909.22   727.44        23.        25.     0.009    67.73   1.483s
Bi-212   3141.26   785.44        25.         4.     0.002   331.84   1.530s
Tl-208   3442.62   860.78        19.         9.     0.003   152.65   1.588s
Pa-234   3520.04   880.13        19.        -2.    -0.001   834.80   1.603s
Pa-234   3533.64   883.53        23.        -4.    -0.001   373.23   1.605s
Ac-228   3644.68   911.29         5.        76.     0.028    25.25   0.624s
Pa-234   3784.73   946.29        22.        -4.    -0.002   328.23   1.652s
Eu-152   3857.20   964.41        27.         9.     0.003   184.53   1.665s
Ac-228   3876.44   969.22        25.        24.     0.009    72.21   1.668s
Eu-154   3978.68   994.77        14.         2.     0.001   586.32   1.688s
Eu-154   4018.72  1004.78         9.         6.     0.002   172.44   1.694s
Eu-152   4444.95  1111.32        11.         3.     0.001   308.16   1.767s
Bi-214   4482.45  1120.69        19.        11.     0.004   109.99   1.772s
Co-60    4687.07  1171.83        16.         1.     0.000  1830.75   1.807s
Eu-154   5097.84  1274.49        19.        -1.     0.000  1872.51   1.868s
Co-60    5335.09  1333.78        24.        -4.    -0.001   370.85   1.902s
Eu-152   5632.61  1408.13        14.         1.     0.000   815.09   1.944s
K-40     5843.69  1460.87        20.       267.     0.099    11.81   1.869 
Bi-212   6484.05  1620.88         7.         1.     0.000  1016.33   2.049s
Bi-214   7058.45  1764.39         5.        14.     0.005    69.54   2.110s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9447E-01                                      5.12E+12             
911.20 5.369E-01  (  3.597E-02 1.26E+01 2.62E+01 G  
968.96 2.866E-01 -   1.401E-01 3.61E+01 1.59E+01 G  
338.32 7.268E-01  (  1.279E-01 1.75E+01 1.14E+01 G  

Energy duplication    
93.35 6.940E-01     3.708E-01 3.78E+01 4.10E+00 XA 

Am-241   I   1.9497E-02                                      1.58E+05             
59.54 1.950E-02 ?(  1.275E-01 4.00E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   6.0263E-01                                      5.12E+12             
727.33 5.920E-01  (  2.665E-01 3.39E+01 6.65E+00 G  
785.37 6.665E-01 ?(  1.746E+00 1.66E+02 1.11E+00 G  

1620.74 1.462E-01 -   1.193E+00 5.08E+02 1.51E+00 G  

Bi-214   N   3.7404E-01                                      5.84E+05             
609.31 3.740E-01  (P 4.679E-02 1.24E+01 4.55E+01 G  

1120.29 1.617E-01 - P 1.469E-01 5.50E+01 1.49E+01 G  
1764.49 2.800E-01 -   1.019E-01 3.48E+01 1.53E+01 G  

Co-60    T  -9.5858E-03                                      1.93E+03             
1332.49-9.586E-03 ?(  2.816E-02 1.85E+02 1.00E+02 G  
1173.23 1.429E-03 +   2.135E-02 9.15E+02 9.98E+01 G  

Cs-137   I  -8.7663E-03                                      1.10E+04             
661.66-8.766E-03 ?(  2.298E-02 1.65E+02 8.50E+01 G  

Eu-152   I   6.2504E-02                                      4.94E+03             
344.28 3.916E-02 &(  4.923E-02 8.20E+01 2.66E+01 G  
121.78 6.146E-04 %   3.901E-02 3.86E+03 2.84E+01 G  
778.90 3.067E-03 %   1.260E-01 2.50E+03 1.30E+01 G  
964.08 1.144E-01 ?(  1.615E-01 9.23E+01 1.45E+01 G  

1112.08 5.270E-02 ?(  1.249E-01 1.54E+02 1.34E+01 G  
1408.01 1.660E-02 -   1.089E-01 4.08E+02 2.09E+01 G  

Eu-154   I   3.6609E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.281E-01 1.00E+03 1.22E+01 G  
123.07-1.952E-02 +   3.623E-02 1.16E+02 4.04E+01 G  

1274.43-4.598E-03 +   7.033E-02 9.36E+02 3.49E+01 G  
723.30-5.224E-02 +   1.100E-01 1.34E+02 2.00E+01 G  

1004.72 6.258E-02 ?(  7.745E-02 8.62E+01 1.79E+01 G  
996.25 3.487E-02 ?(  1.630E-01 2.93E+02 1.05E+01 G  

K-40     N   6.6669E+00                                      4.57E+11             
1460.82 6.667E+00  (P 2.569E-01 5.90E+00 1.06E+01 G  

Pa-234   N  -5.2570E-02                                      1.63E+12             
131.30-5.257E-02 ?(  9.353E-02 1.11E+02 1.82E+01 G  
569.50-5.915E-02 +   1.941E-01 2.05E+02 9.30E+00 G  
946.00-5.913E-02 +   1.527E-01 1.64E+02 1.35E+01 G  
880.52-2.609E-02 +   1.760E-01 4.17E+02 1.05E+01 G  
883.24-7.109E-02 +   2.102E-01 1.87E+02 9.70E+00 G  

Pb-212   N   3.8322E-01                                      5.12E+12             
238.63 3.832E-01  (P 3.981E-02 9.71E+00 4.36E+01 G  
300.09 5.381E-01 +   3.197E-01 4.47E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.0319E-01                                      5.84E+05             
351.93 4.012E-01  (P 4.535E-02 1.09E+01 3.56E+01 G  
295.22 4.071E-01  (P 8.466E-02 1.80E+01 1.84E+01 G  
242.00 6.312E-01 +   2.187E-01 2.80E+01 7.27E+00 G  

Ra-226   N   5.7417E-01                                      5.84E+05             
186.21 5.742E-01  (  4.355E-01 4.94E+01 3.56E+00 G  

Th-234   N  -4.9465E-02                                      1.63E+12             
63.30-4.947E-02 &(  1.124E+00 1.38E+03 3.75E+00 G  
92.59-3.062E-01 +   4.607E-01 9.44E+01 4.34E+00 G  

Tl-208   N   1.2709E-01                                      5.12E+12             
583.19 1.271E-01  (  1.781E-02 1.54E+01 8.50E+01 G  
277.37 2.662E-01 +   1.982E-01 5.00E+01 6.60E+00 G  
860.53 1.270E-01 ?(  1.435E-01 7.63E+01 1.24E+01 G  

U-235    N   2.1885E-02                                      2.57E+11             
143.77-7.492E-02 ?(  1.420E-01 1.18E+02 1.09E+01 G  
205.32-7.533E-04 %   2.437E-01 1.96E+04 5.02E+00 G  
163.36 6.740E-02 ?(  2.959E-01 2.70E+02 5.08E+00 G  
185.72 3.641E-02  (  2.770E-02 4.95E+01 5.70E+01 G  

Energy duplication    
93.35 5.283E-01     3.084E-01 3.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307_005.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       113.         4.     0.001   800.34   1.950E-02   
Th-234      91.32       123.       -17.    -0.006   188.88  -3.062E-01   
U-235       93.35        98.        40.     0.015    77.67   5.283E-01   
Eu-154     122.25        93.       -12.    -0.004   232.46  -1.952E-02   
Pa-234     130.86       133.       -15.    -0.006   222.02  -5.257E-02   
U-235      142.52       112.       -13.    -0.005   236.74  -7.492E-02   
U-235      163.47       102.         5.     0.002   539.81   6.740E-02   
U-235      185.69       105.        31.     0.012    99.03   3.641E-02   
Ra-226     185.70       101.        31.     0.011    98.87   5.742E-01   
Eu-152     345.05        35.        11.     0.004   164.06   3.916E-02   
Pa-234     569.51        34.        -4.    -0.002   410.36  -5.915E-02   
Cs-137     661.31        32.        -5.    -0.002   330.47  -8.766E-03   
Eu-154     722.63        36.        -7.    -0.002   267.16  -5.224E-02   
Bi-212     727.44        23.        25.     0.009    67.73   5.920E-01   
Bi-212     785.44        25.         4.     0.002   331.84   6.665E-01   
Pa-234     880.13        19.        -2.    -0.001   834.80  -2.609E-02   
Pa-234     883.53        23.        -4.    -0.001   373.23  -7.109E-02   
Pa-234     946.29        22.        -4.    -0.002   328.23  -5.913E-02   
Eu-152     964.41        27.         9.     0.003   184.53   1.144E-01   
Eu-154     994.77        14.         2.     0.001   586.32   3.487E-02   
Eu-154    1004.78         9.         6.     0.002   172.44   6.258E-02   
Eu-152    1111.32        11.         3.     0.001   308.16   5.270E-02   
Co-60     1171.83        16.         1.     0.000  1830.75   1.429E-03   
Eu-154    1274.49        19.        -1.     0.000  1872.51  -4.598E-03   
Co-60     1333.78        24.        -4.    -0.001   370.85  -9.586E-03   
Eu-152    1408.13        14.         1.     0.000   815.09   1.660E-02   
Bi-212    1620.88         7.         1.     0.000  1016.33   1.462E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9447E-01    5.9447E-01   1.2822E-01    1.3526E-01  3.597E-02
Am-241 #A    1.9493E-02    1.9497E-02   1.5604E-01    1.5605E-01  1.275E-01
Bi-212 #     6.0263E-01    6.0263E-01   4.0817E-01    4.0933E-01  2.665E-01
Bi-214       3.7402E-01    3.7404E-01   9.8786E-02    1.0024E-01  4.679E-02
Co-60  #A   -9.4213E-03   -9.5858E-03   3.5549E-02    3.5552E-02  2.816E-02
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Cs-137 #A   -8.7397E-03   -8.7663E-03   2.8970E-02    2.8973E-02  2.298E-02
Eu-152 #C    6.2083E-02    6.2504E-02   8.2271E-02    8.2349E-02  4.923E-02
Eu-154 #A    3.6222E-02    3.6609E-02   6.3128E-02    6.3157E-02  1.281E-01
K-40         6.6669E+00    6.6669E+00   8.4464E-01    9.0869E-01  2.569E-01
Pa-234 #A   -5.2570E-02   -5.2570E-02   1.1672E-01    1.1745E-01  9.353E-02
Pb-212       3.8322E-01    3.8322E-01   7.6034E-02    8.2374E-02  3.981E-02
Pb-214       4.0317E-01    4.0319E-01   8.9662E-02    9.2428E-02  4.535E-02
Ra-226 #     5.7413E-01    5.7417E-01   5.6770E-01    5.6903E-01  4.355E-01
Th-234 #A   -4.9465E-02   -4.9465E-02   1.3670E+00    1.3670E+00  1.124E+00
Tl-208       1.2709E-01    1.2709E-01   3.9159E-02    4.0009E-02  1.781E-02
U-235  #A    2.1885E-02    2.1885E-02   2.1672E-02    2.1718E-02  1.420E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     8.549E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 8.5489407E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0749-10                Sampled:         01/18/13 13:29                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243237-003                    Prepared:        01/22/13 16:37                
Lab ID:          QC677313                      Analyzed:        03/04/13 10:35                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result      MSS TPU       Result         TPU        MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0465 U        0.169       0.0825 U       0.159      0.126           0.9    NC   40  NC     1   

Bismuth-212                       0.788           0.472       0.837          0.528      0.290                  6.02 40  0.0490 1   

Bismuth-214                       0.528           0.100       0.559          0.102      0.0393                 5.68 40  0.153  1   

Cesium-137                       -0.00868 U       0.0309      0.00172 U      0.0260     0.0212          0.07   NC   40  NC     1   

Cobalt-60                        -0.0000576 U     0.0293     -0.000662 U     0.0253     0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0529 U        0.0805      0.0591         0.0812     0.0517          0.1    NC   40  NC     1   

Europium-154                      0.00818 U       0.0212      0.0254 U       0.121      0.165           0.2    NC   40  NC     1   

Lead-212                          0.515           0.0945      0.656          0.107      0.0445                 24.2 40  0.702  1   

Lead-214                          0.698           0.127       0.641          0.107      0.0483                 8.50 40  0.243  1   

Potassium-40                     10.0             1.19       10.5            1.22       0.316                  4.42 40  0.188  1   

Protactinium-234                  0.0238 U        0.0326     -0.0450 U       0.127      0.102                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.528           0.100       0.559          0.102      0.0393          0.2    5.68 40  0.153  1   

Thallium-208                      0.224           0.0512      0.214          0.0559     0.0228                 4.39 40  0.0897 1   

Thorium-232 (By Actinium-228)     0.639           0.140       0.755          0.143      0.0548          0.9    16.6 40  0.409  1   

Thorium-234                       0.406 U         1.41        0.595 U        0.522      1.10                   NC   40  NC     1   

Uranium-235                       0.109 U         0.0421      0.163          0.173      0.151           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243249 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503091160003                                                            Seqnum        : 1503091160005.2                                                         

File          : 1_20130304_003                                                           File          : 1_20130304_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243237-003                                                               Lab ID        : QC677313                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 194740                                                                   Batch         : 194740                                                                  

Time          : 04-MAR-2013 08:36                                                        Time          : 04-MAR-2013 10:35                                                       

Sample Amount : 308 g                                                                    Sample Amount : 308 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.07 %                                                                   Dead Time     : 0.07 %                                                                  

Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                                Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                   MSS         RL          MSS            MSS           SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                             Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g   Uncert pCi/g                            Counting        Total                                       

Counting        Total                                                                                            

Americium-241                     0.04647       0.1365    .16861         .16864         0.08250      0.1264    .15893         .15905               40            1     u      

Bismuth-212                       0.7882        0.2912    .46994         .47167         0.8371       0.2904    .52578         .52752         6     40    0.049   1     u      

Bismuth-214                       0.5279        0.03926   .097422        .10034         0.5588       0.03926   .09851         .10173         6     40    0.153   1     u      

Cesium-137                        -0.008680     0.02464   .030912        .030915        0.001721     0.02122   .025991        .025991              40            1     u      

Cobalt-60                         -0.00005755   0.02411   .02928         .02928         -0.0006616   0.02077   .025349        .025349              40            1     u      

Europium-152                      0.05288       0.05339   .080436        .080493        0.05906      0.05169   .081099        .081169              40            1     u      

Europium-154                      0.008182      0.1827    .021201        .021205        0.02535      0.1646    .12109         .1211                40            1     u      

Lead-212                          0.5148        0.04385   .08441         .094539        0.6563       0.04450   .092125        .10692         24    40    0.702   1     u      

Lead-214                          0.6979        0.05777   .12057         .12668         0.6410       0.04832   .10123         .10733         8     40    0.243   1     u      

Potassium-40                      10.01         0.3157    1.0748         1.1867         10.46        0.3157    1.0957         1.2152         4     40    0.188   1     u      

Protactinium-234                  0.02378       0.09998   .032057        .032599        -0.04500     0.1021    .12647         .12696               40            1     u      

Radium-226 (By Bismuth-214)       0.5279        0.03926   .097422        .10034         0.5588       0.03926   .09851         .10173         6     40    0.153   1     u      

Thallium-208                      0.2238        0.01873   .049148        .051228        0.2142       0.02275   .054185        .055922        4     40    0.090   1     u      

Thorium-232 (By Actinium-228)     0.6389        0.07378   .1317          .1396          0.7546       0.05480   .13266         .14348         17    40    0.409   1     u      

Thorium-234                       0.4057        1.145     1.4134         1.4139         0.5952       1.101     .51893         .52198               40            1     u      

Uranium-235                       0.1088        0.1594    .041502        .042088        0.1630       0.1514    .17233         .17265               40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0749-10DUP       
Sample Description: QC677313, 194740, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130304_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0749                        Matrix: S         
Sample Time: 1/18/2013 13:29           Live Time: 2700   sec

Acquisition Time: 3/4/2013 10:35:58         Real Time: 2702   sec
Analysis Time: 3/26/2013 15:26           Dead Time: 0.07   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.546E-01      1.327E-01      1.435E-01      5.480E-02
Am-241    #AB    8.250E-02      1.589E-01      1.590E-01      1.264E-01
Bi-212    #      8.371E-01      5.258E-01      5.275E-01      2.904E-01
Bi-214           5.588E-01      9.851E-02      1.017E-01      3.926E-02
Co-60     #AB   -6.616E-04      2.535E-02      2.535E-02      2.077E-02
Cs-137    #AB    1.721E-03      2.599E-02      2.599E-02      2.122E-02
Eu-152    #      5.906E-02      8.110E-02      8.117E-02      5.169E-02
Eu-154    #AB    2.535E-02      1.211E-01      1.211E-01      1.646E-01
K-40             1.046E+01      1.096E+00      1.215E+00      3.157E-01
Pa-234    #AB   -4.500E-02      1.265E-01      1.270E-01      1.021E-01
Pb-212           6.563E-01      9.213E-02      1.069E-01      4.450E-02
Pb-214           6.410E-01      1.012E-01      1.073E-01      4.832E-02
Ra-226     AB    1.543E-01      6.363E-01      6.364E-01      5.166E-01
Th-234    #AB    5.952E-01      5.189E-01      5.220E-01      1.101E+00
Tl-208           2.142E-01      5.419E-02      5.592E-02      2.275E-02
U-235            1.630E-01      1.723E-01      1.726E-01      1.514E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.520E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_005.An1               

Sample description                                             
QC677313, 194740, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130304_005.An1

Acquisition information
Start time:                 3/4/2013 10:35:58
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0800E+02) = 

8.7750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 13:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0706

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.49       11.  77.56   0.46  0.000E+00
59.32       16.  96.32   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
64.06        8. 194.23   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.497E-01 Th234 
74.84       90.  20.98   0.85  3.082E-02
77.20      163.  12.59   0.86  3.256E-02
93.00       56.  34.01   0.37  4.199E-02    92.59   4.343  1.008E+00 Th234 

93.35   5.760  7.539E-01 U235  
93.35   4.100  1.059E+00 Ac228 

93.01       37.  53.97   0.88  4.199E-02    92.59   4.343  6.602E-01 Th234 
93.35   5.760  4.935E-01 U235  
93.35   4.100  6.933E-01 Ac228 
92.59   4.343  6.602E-01 Th234 

93.02       45.  43.60   0.87  4.163E-02    92.59   4.343  8.071E-01 Th234 
93.35   5.760  6.034E-01 U235  
93.35   4.100  8.477E-01 Ac228 

143.81       15. 112.49   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
163.31       16.  93.20   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
185.74       48.  32.56   0.98  4.883E-02   185.72  57.000  5.581E-02 U235  
186.23        8. 206.23   0.98  4.878E-02   186.21   3.555    PBC<MDA Ra226 
204.83       21.  61.76   1.00  4.687E-02   205.32   5.020  2.929E-01 U235  
209.40       54.  29.20   0.40  4.645E-02
238.54      387.   6.93   1.02  4.343E-02   238.63  43.600  6.563E-01 Pb212 
241.69      105.  18.71   1.57  4.308E-02   242.00   7.268  1.092E+00 Pb214 
276.92       26.  50.61   1.08  3.969E-02   277.37   6.600  3.205E-01 Tl208 
295.25      145.  12.87   0.72  3.814E-02   295.22  18.414  6.489E-01 Pb214 
300.07       13.  90.07   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.20      103.  13.25   1.18  3.485E-02   338.32  11.400  8.427E-01 Ac228 
344.66        6. 155.08   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.82      246.   8.16   1.21  3.393E-02   351.93  35.600  6.369E-01 Pb214 
583.24      134.  12.65   1.56  2.388E-02   583.19  85.000  2.142E-01 Tl208 
609.37      189.   8.45   0.85  2.316E-02   609.31  45.490  5.588E-01 Bi214 
661.07        1. 755.13   1.45  2.188E-02   661.66  84.990    PBC<MDA Cs137 
726.99       29.  31.40   1.51  2.048E-02   727.33   6.650  6.951E-01 Bi212 
785.87        8.  83.08   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
859.96        8. 103.67   1.62  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.22      101.  11.55   1.44  1.749E-02   911.20  26.200  7.163E-01 Ac228 
964.65        9.  89.46   1.70  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.25       42.  23.71   1.71  1.674E-02   968.96  15.900  5.090E-01 Ac228 
996.24        3. 238.81   1.73  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1120.59       25.  29.07   1.82  1.507E-02  1120.29  14.910  3.588E-01 Bi214 
1408.12        5. 101.81   2.00  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.74      436.   5.00   1.31  1.228E-02  1460.82  10.550  1.046E+01 K40   
1620.40        6.  60.06   2.11  1.126E-02  1620.74   1.510  1.151E+00 Bi212 
1764.54       16.  41.68   2.18  1.046E-02  1764.49  15.310  3.191E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.06    25.49        38.        11. 0.000E+00  155.12   0.457  -      
299.76    74.93       158.        66. 2.129E+03   60.84   0.582  -      s 
309.19    77.29       157.       149. 4.571E+03   29.89   1.113  -      s 
837.41   209.40        80.        54. 1.173E+03   58.40   0.405 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.34    59.32       110.        16.     0.006   192.65   0.837s
Th-234    256.29    64.06       131.         8.     0.003   388.45   0.841s
Th-234    372.09    93.02       169.        45.     0.017    87.19   0.875s
U-235     373.40    93.35       178.        37.     0.014   107.94   0.876D
Ac-228    373.40    93.35       134.        56.     0.021    68.02   0.369D
Eu-154    490.87   122.73       141.       -17.    -0.006   206.98   0.909s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    523.75   130.95       156.       -13.    -0.005   281.07   0.918s
U-235     575.17   143.81       126.        15.     0.005   224.99   0.932s
U-235     653.12   163.31       106.        16.     0.006   186.40   0.954s
U-235     742.73   185.72       105.        48.     0.018    65.13   0.978D
Ra-226    744.70   186.21       140.         8.     0.003   412.47   0.979D
U-235     819.15   204.83        75.        21.     0.008   123.53   1.000 
Pb-212    953.93   238.54       124.       382.     0.142    13.86   1.016 
Pb-214    966.52   241.69       101.       105.     0.039    37.42   1.574s
Tl-208   1107.43   276.92        73.        26.     0.010   101.23   1.077 
Pb-214   1180.71   295.25        69.       140.     0.052    25.75   0.722s
Pb-212   1200.00   300.07        67.        13.     0.005   180.15   1.101s
Ac-228   1352.48   338.20        32.       103.     0.038    26.50   1.175 
Eu-152   1378.32   344.66        39.         6.     0.002   310.16   1.147s
Pb-214   1406.94   351.82        59.       237.     0.088    16.32   1.208 
Tl-208   2332.49   583.24        37.       134.     0.050    25.29   1.560 
Bi-214   2436.97   609.37        30.       181.     0.067    16.90   0.852s
Cs-137   2643.76   661.07        27.         1.     0.000  1510.25   1.451s
Eu-154   2897.80   724.58        56.       -11.    -0.004   207.18   1.505s
Bi-212   2907.44   726.99        27.        29.     0.011    62.81   1.509s
Bi-212   3142.97   785.87        20.         8.     0.003   166.17   1.559s
Tl-208   3439.35   859.96        28.         8.     0.003   207.33   1.621s
Ac-228   3644.43   911.22        11.       101.     0.037    23.11   1.443 
Pa-234   3782.76   945.80        24.        -1.     0.000  1033.16   1.688s
Eu-152   3858.19   964.65        30.         9.     0.003   178.93   1.702s
Ac-228   3876.56   969.25        28.        42.     0.015    47.43   1.706 
Eu-154   3984.57   996.24        19.         3.     0.001   477.63   1.727s
Eu-154   4019.75  1005.04        20.        -3.    -0.001   471.73   1.733s
Bi-214   4482.06  1120.59        17.        25.     0.009    58.14   1.817s
Co-60    4690.94  1172.79        21.        -1.    -0.001   935.19   1.853s
Eu-154   5098.98  1274.77        22.        -1.     0.000  1075.65   1.919s
Eu-152   5632.63  1408.12        10.         5.     0.002   203.62   2.001s
K-40     5843.20  1460.74        29.       417.     0.154    10.01   1.308s
Bi-212   6482.19  1620.40         4.         6.     0.002   120.13   2.114s
Bi-214   7059.14  1764.54        14.        16.     0.006    83.35   2.180s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5462E-01                                      5.12E+12             
911.20 7.163E-01  (  5.480E-02 1.16E+01 2.62E+01 G  
968.96 5.090E-01 -   1.506E-01 2.37E+01 1.59E+01 G  
338.32 8.427E-01  (  1.078E-01 1.32E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.059E+00 +   5.090E-01 3.40E+01 4.10E+00 XA 

Am-241   I   8.2501E-02                                      1.58E+05             
59.54 8.250E-02 ?(  1.264E-01 9.63E+01 3.59E+01 G  

Bi-212   N   8.3712E-01                                      5.12E+12             
727.33 6.951E-01 ?(  2.904E-01 3.14E+01 6.65E+00 G  
785.37 1.260E+00 &(  1.569E+00 8.31E+01 1.11E+00 G  

1620.74 1.151E+00 ?(  8.372E-01 6.01E+01 1.51E+00 G  

Bi-214   N   5.5876E-01                                      5.84E+05             
609.31 5.588E-01  (P 3.926E-02 8.45E+00 4.55E+01 G  

1120.29 3.588E-01 - P 1.402E-01 2.91E+01 1.49E+01 G  
1764.49 3.191E-01 -   1.744E-01 4.17E+01 1.53E+01 G  

Co-60    T  -6.6159E-04                                      1.93E+03             
1332.49-6.616E-04 %(  2.077E-02 1.92E+03 1.00E+02 G  
1173.23-3.204E-03 +   2.428E-02 4.68E+02 9.98E+01 G  

Cs-137   I   1.7209E-03                                      1.10E+04             
661.66 1.721E-03 ?(  2.122E-02 7.55E+02 8.50E+01 G  

Eu-152   I   5.9064E-02                                      4.94E+03             
344.28 2.099E-02 ?(  5.169E-02 1.55E+02 2.66E+01 G  
121.78-7.871E-04 %   4.479E-02 3.46E+03 2.84E+01 G  
778.90 0.000E+00 &   8.042E-02 1.00E+03 1.30E+01 G  
964.08 1.249E-01 ?(  1.713E-01 8.95E+01 1.45E+01 G  

1112.08 0.000E+00 &   2.248E-01 1.00E+03 1.34E+01 G  
1408.01 6.184E-02 ?(  9.315E-02 1.02E+02 2.09E+01 G  

Eu-154   I   2.5353E-02                                      3.14E+03             
873.18 3.106E-03 %(  1.646E-01 3.22E+03 1.22E+01 G  
123.07-2.700E-02 +   4.474E-02 1.03E+02 4.04E+01 G  

1274.43-8.564E-03 +   7.482E-02 5.38E+02 3.49E+01 G  
723.30-8.514E-02 +   1.388E-01 1.04E+02 2.00E+01 G  

1004.72-3.115E-02 +   1.170E-01 2.36E+02 1.79E+01 G  
996.25 5.114E-02 &(  1.945E-01 2.39E+02 1.05E+01 G  

K-40     N   1.0459E+01                                      4.57E+11             
1460.82 1.046E+01  (P 3.157E-01 5.00E+00 1.06E+01 G  

Pa-234   N  -4.4995E-02                                      1.63E+12             
131.30-4.500E-02 ?(  1.021E-01 1.41E+02 1.82E+01 G  
569.50 5.628E-04 %   2.062E-01 2.22E+04 9.30E+00 G  
946.00-1.904E-02 &   1.598E-01 5.17E+02 1.35E+01 G  
880.52 2.499E-03 &   1.603E-01 3.90E+03 1.05E+01 G  
883.24-1.035E-02 &   2.115E-01 1.25E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.5629E-01                                      5.12E+12             
238.63 6.563E-01  (P 4.450E-02 6.93E+00 4.36E+01 G  
300.09 3.649E-01 -   5.161E-01 9.01E+01 3.18E+00 G  

Pb-214   N   6.4099E-01                                      5.84E+05             
351.93 6.369E-01  (P 4.832E-02 8.16E+00 3.56E+01 G  
295.22 6.489E-01  (P 8.941E-02 1.29E+01 1.84E+01 G  
242.00 1.092E+00 +   2.428E-01 1.87E+01 7.27E+00 G  

Ra-226   N   1.5427E-01                                      5.84E+05             
Derived Ave Activity  

186.21 1.543E-01 }(  5.166E-01 2.06E+02 3.56E+00 G  

Th-234   N   5.9516E-01                                      1.63E+12             
63.30 3.497E-01  (  1.101E+00 1.94E+02 3.75E+00 G  
92.59 8.071E-01 *(  5.447E-01 4.36E+01 4.34E+00 G  

Tl-208   N   2.1423E-01                                      5.12E+12             
583.19 2.142E-01  (  2.275E-02 1.26E+01 8.50E+01 G  
277.37 3.205E-01 +   2.462E-01 5.06E+01 6.60E+00 G  
860.53 1.102E-01 &   1.764E-01 1.04E+02 1.24E+01 G  

U-235    N   1.6298E-01                                      2.57E+11             
143.77 8.402E-02 ?(  1.514E-01 1.12E+02 1.09E+01 G  
205.32 2.929E-01  (  2.790E-01 6.18E+01 5.02E+00 G  
163.36 2.046E-01 ?(  3.029E-01 9.32E+01 5.08E+00 G  
185.72 5.581E-02 }   2.791E-02 3.26E+01 5.70E+01 G  

Energy duplication    
93.35 4.935E-01     4.178E-01 5.40E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      64.06       131.         8.     0.003   388.45   3.497E-01   
Th-234      93.02       169.        45.     0.017    87.19   8.071E-01   
Eu-154     122.73       141.       -17.    -0.006   206.98  -2.700E-02   
Pa-234     130.95       156.       -13.    -0.005   281.07  -4.500E-02   
Eu-152     344.66        39.         6.     0.002   310.16   2.099E-02   
Cs-137     661.07        27.         1.     0.000  1510.25   1.721E-03   
Eu-154     724.58        56.       -11.    -0.004   207.18  -8.514E-02   
Pa-234     945.80        24.        -1.     0.000  1033.16  -1.904E-02   
Eu-152     964.65        30.         9.     0.003   178.93   1.249E-01   
Eu-154     996.24        19.         3.     0.001   477.63   5.114E-02   
Eu-154    1005.04        20.        -3.    -0.001   471.73  -3.115E-02   
Co-60     1172.79        21.        -1.    -0.001   935.19  -3.204E-03   
Eu-154    1274.77        22.        -1.     0.000  1075.65  -8.564E-03   
Eu-152    1408.12        10.         5.     0.002   203.62   6.184E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5462E-01    7.5462E-01   1.3266E-01    1.4348E-01  5.480E-02
Am-241 #A    8.2485E-02    8.2501E-02   1.5893E-01    1.5905E-01  1.264E-01
Bi-212 #     8.3712E-01    8.3712E-01   5.2578E-01    5.2752E-01  2.904E-01
Bi-214       5.5873E-01    5.5876E-01   9.8510E-02    1.0173E-01  3.926E-02
Co-60  #A   -6.5099E-04   -6.6159E-04   2.5349E-02    2.5349E-02  2.077E-02
Cs-137 #A    1.7161E-03    1.7209E-03   2.5991E-02    2.5991E-02  2.122E-02
Eu-152 #C    5.8693E-02    5.9064E-02   8.1099E-02    8.1169E-02  5.169E-02
Eu-154 #A    2.5103E-02    2.5353E-02   1.2109E-01    1.2110E-01  1.646E-01
K-40         1.0459E+01    1.0459E+01   1.0957E+00    1.2152E+00  3.157E-01
Pa-234 #A   -4.4995E-02   -4.4995E-02   1.2647E-01    1.2696E-01  1.021E-01
Pb-212       6.5629E-01    6.5629E-01   9.2125E-02    1.0692E-01  4.450E-02
Pb-214       6.4095E-01    6.4099E-01   1.0123E-01    1.0733E-01  4.832E-02
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:26:25
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_005.An1               

Ra-226  A    1.5426E-01    1.5427E-01   6.3629E-01    6.3638E-01  5.166E-01
Th-234 #A    5.9516E-01    5.9516E-01   5.1893E-01    5.2198E-01  1.101E+00
Tl-208       2.1423E-01    2.1423E-01   5.4185E-02    5.5922E-02  2.275E-02
U-235   C    1.6298E-01    1.6298E-01   1.7233E-01    1.7265E-01  1.514E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.412E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.4120777E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0749-17                Sampled:         01/18/13 13:27                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243237-010                    Prepared:        01/22/13 13:59                
Lab ID:          QC677314                      Analyzed:        03/04/13 12:18                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0674 U       0.147        0.0349 U       0.165       0.134           0.9    NC   40  NC     1   

Bismuth-212                       1.15           0.417        1.13           0.425       0.191                  2.03 40  0.0275 1   

Bismuth-214                       0.582          0.120        0.527          0.116       0.0527                 9.91 40  0.233  1   

Cesium-137                        0.00161 U      0.0270      -0.000456 U     0.0238      0.0195          0.07   NC   40  NC     1   

Cobalt-60                         0.000716 U     0.00180      0.00433 U      0.0148      0.0168          0.03   NC   40  NC     1   

Europium-152                      0.0228 U       0.0756       0.0202 U       0.0421      0.0599          0.1    NC   40  NC     1   

Europium-154                      0.0190 U       0.0657       0.0211 U       0.0439      0.154           0.2    NC   40  NC     1   

Lead-212                          0.631          0.107        0.607          0.0962      0.0400                 3.93 40  0.120  1   

Lead-214                          0.716          0.123        0.570          0.0894      0.0413                 22.6 40  0.685  1   

Potassium-40                      9.25           1.15         9.46           1.08        0.244                  2.29 40  0.0962 1   

Protactinium-234                  0.0745 U       0.111       -0.0659 U       0.123       0.0971                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.582          0.120        0.527          0.116       0.0527          0.2    9.91 40  0.233  1   

Thallium-208                      0.200          0.0527       0.213          0.0441      0.0144                 6.52 40  0.139  1   

Thorium-232 (By Actinium-228)     0.867          0.142        0.808          0.156       0.0626          0.9    7.10 40  0.200  1   

Thorium-234                       0.758 U        0.520        0.139 U        0.850       1.13                   NC   40  NC     1   

Uranium-235                       0.0663 U       0.0402       0.137          0.157       0.116           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243249 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503091160009                                                            Seqnum        : 1503091160006.2                                                         

File          : 1_20130304_009                                                           File          : 1_20130304_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243237-010                                                               Lab ID        : QC677314                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 194740                                                                   Batch         : 194740                                                                  

Time          : 04-MAR-2013 15:30                                                        Time          : 04-MAR-2013 12:18                                                       

Sample Amount : 308 g                                                                    Sample Amount : 327 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.07 %                                                                  

Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                                Cal           : 04-MAR-2013 07:31:09,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS          RL          MSS            MSS           SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                             Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g   Uncert pCi/g                            Counting        Total                                       

Counting        Total                                                                                            

Americium-241                     0.06740      0.1166     .14644         .14652         0.03489      0.1341    .16487         .16489               40            1     u      

Bismuth-212                       1.152        0.1776     .41247         .41667         1.129        0.1910    .42071         .42466         2     40    0.027   1     u      

Bismuth-214                       0.5819       0.04759    .11724         .12019         0.5270       0.05267   .11356         .11606         10    40    0.233   1     u      

Cesium-137                        0.001610     0.02206    .02699         .02699         -0.0004565   0.01953   .02377         .02377               40            1     u      

Cobalt-60                         0.0007155    0.02445    .001798        .0017983       0.004335     0.01680   .014775        .014777              40            1     u      

Europium-152                      0.02278      0.05891    .075569        .07558         0.02015      0.05990   .04208         .042096              40            1     u      

Europium-154                      0.01900      0.1719     .065742        .065749        0.02112      0.1536    .04385         .043864              40            1     u      

Lead-212                          0.6312       0.04671    .093439        .10703         0.6069       0.04004   .082044        .096178        4     40    0.120   1     u      

Lead-214                          0.7157       0.04734    .11633         .12296         0.5703       0.04129   .083628        .089449        23    40    0.685   1     u      

Potassium-40                      9.249        0.3113     1.0475         1.146          9.464        0.2435    .96866         1.0792         2     40    0.096   1     u      

Protactinium-234                  0.07453      0.09807    .10944         .111           -0.06589     0.09705   .12145         .12256               40            1     u      

Radium-226 (By Bismuth-214)       0.5819       0.04759    .11724         .12019         0.5270       0.05267   .11356         .11606         10    40    0.233   1     u      

Thallium-208                      0.1995       0.02312    .051152        .052748        0.2129       0.01440   .041932        .044128        7     40    0.139   1     u      

Thorium-232 (By Actinium-228)     0.8669       0.05724    .12727         .14192         0.8075       0.06264   .14429         .1557          7     40    0.200   1     u      

Thorium-234                       0.7576       1.222      .5147          .51967         0.1387       1.132     .85013         .85023               40            1     u      

Uranium-235                       0.06632      0.1344     .039986        .040213        0.1370       0.1156    .15654         .15679               40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0749-17DUP       
Sample Description: QC677314, 194740, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130304_006
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0749                        Matrix: S         
Sample Time: 1/18/2013 13:27           Live Time: 2700   sec

Acquisition Time: 3/4/2013 12:18:07         Real Time: 2702   sec
Analysis Time: 3/26/2013 15:28           Dead Time: 0.07   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.075E-01      1.443E-01      1.557E-01      6.264E-02
Am-241    #AB    3.489E-02      1.649E-01      1.649E-01      1.341E-01
Bi-212           1.129E+00      4.207E-01      4.247E-01      1.910E-01
Bi-214           5.270E-01      1.136E-01      1.161E-01      5.267E-02
Co-60     #AB    4.335E-03      1.478E-02      1.478E-02      1.680E-02
Cs-137    #AB   -4.565E-04      2.377E-02      2.377E-02      1.953E-02
Eu-152    #AB    2.015E-02      4.208E-02      4.210E-02      5.990E-02
Eu-154    #AB    2.112E-02      4.385E-02      4.386E-02      1.536E-01
K-40             9.464E+00      9.687E-01      1.079E+00      2.435E-01
Pa-234    #AB   -6.589E-02      1.215E-01      1.226E-01      9.705E-02
Pb-212           6.069E-01      8.204E-02      9.618E-02      4.004E-02
Pb-214           5.703E-01      8.363E-02      8.945E-02      4.129E-02
Ra-226     AB    2.600E-01      5.731E-01      5.734E-01      4.587E-01
Th-234    #AB    1.387E-01      8.501E-01      8.502E-01      1.132E+00
Tl-208           2.129E-01      4.193E-02      4.413E-02      1.440E-02
U-235            1.370E-01      1.565E-01      1.568E-01      1.156E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.393E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:28:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

Sample description                                             
QC677314, 194740, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130304_006.An1

Acquisition information
Start time:                 3/4/2013 12:18:07
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:28:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 13:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1409

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44        7. 236.28   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.16        6. 306.41   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.264E-01 Th234 
74.79       94.  20.54   0.85  3.073E-02
77.21      194.  10.84   0.86  3.251E-02
92.59        4. 564.80   0.87  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.620E-02 Ac228 
93.35   5.760  4.712E-02 U235  
92.59   4.343  6.303E-02 Th234 

92.97       84.  24.02   1.44  4.199E-02    92.59   4.343  1.414E+00 Th234 
93.35   4.100  1.485E+00 Ac228 
93.35   5.760  1.057E+00 U235  

93.00       64.  30.00   0.88  4.199E-02    92.59   4.343  1.088E+00 Th234 
93.35   4.100  1.143E+00 Ac228 
93.35   5.760  8.133E-01 U235  

123.38       17. 103.81   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.97       25.  57.14   0.47  5.130E-02   143.77  10.940  1.374E-01 U235  
163.32       11. 140.72   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
185.71       60.  26.33   0.98  4.883E-02   185.72  57.000  6.605E-02 U235  
186.20       15. 110.21   0.98  4.878E-02   186.21   3.555    PBC<MDA Ra226 
238.56      383.   6.67   0.95  4.342E-02   238.63  43.600  6.114E-01 Pb212 
241.72       94.  17.58   1.18  4.308E-02   242.00   7.268  9.172E-01 Pb214 
295.20      136.  11.64   1.04  3.815E-02   295.22  18.414  5.694E-01 Pb214 
300.20       21.  54.42   1.19  3.774E-02   300.09   3.180  5.458E-01 Pb212 
338.22       97.  14.17   0.79  3.485E-02   338.32  11.400  7.475E-01 Ac228 
351.95      234.   7.99   0.92  3.392E-02   351.93  35.600  5.707E-01 Pb214 
583.47      141.   9.85   0.78  2.387E-02   583.19  85.000  2.129E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:28:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.51      188.  10.34   1.44  2.316E-02   609.31  45.490  5.475E-01 Bi214 
719.97        2. 308.02   1.51  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.30       51.  18.64   1.10  2.048E-02   727.33   6.650  1.139E+00 Bi212 
777.65        1. 821.43   1.55  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.48        7. 102.39   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.51       23.  37.72   1.62  1.821E-02   860.53  12.400  3.125E-01 Tl208 
873.99        4. 196.30   1.63  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.73        3. 230.07   1.64  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.48      125.  10.89   1.45  1.749E-02   911.20  26.200  8.336E-01 Ac228 
968.97       57.  21.09   1.03  1.674E-02   968.96  15.900  6.555E-01 Ac228 

1007.18        1. 505.50   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.54       34.  24.55   1.82  1.507E-02  1120.29  14.910  4.642E-01 Bi214 
1172.89        4. 170.43   1.85  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1275.56        3. 243.73   1.92  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.21        5. 104.42   2.00  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      420.   4.88   1.30  1.228E-02  1460.82  10.550  9.464E+00 K40   
1620.76        3. 195.43   2.11  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       45.  14.91   0.36  1.046E-02  1764.49  15.310  8.605E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.28    74.81       185.        76. 2.486E+03   58.59   1.024  -      s 
308.94    77.23       152.       173. 5.318E+03   26.45   0.842  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.80    59.44       139.         7.     0.003   472.55   0.837s
Th-234    252.67    63.16       157.         6.     0.002   612.83   0.841s
Th-234    370.35    92.59       219.         4.     0.001  1129.59   0.875 
Ac-228    373.40    93.35       128.        84.     0.031    48.04   1.438D
U-235     373.40    93.35       154.        64.     0.024    59.99   0.876D
Eu-152    487.08   121.78       142.        -9.    -0.003   396.19   0.908s
Eu-154    493.46   123.38       139.        17.     0.006   207.62   0.909s
Pa-234    521.18   130.31       159.       -20.    -0.007   184.32   0.918s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:28:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.79   143.97        83.        25.     0.009   114.29   0.472s
U-235     653.17   163.32       123.        11.     0.004   281.43   0.954 
U-235     742.73   185.72       112.        60.     0.022    52.66   0.978D
Ra-226    744.70   186.21       124.        15.     0.005   220.42   0.979D
Pb-212    954.04   238.56       113.       378.     0.140    13.34   0.955 
Pb-214    966.65   241.72        74.        94.     0.035    35.16   1.180s
Pb-214   1180.52   295.20        54.       131.     0.048    23.28   1.039 
Pb-212   1200.52   300.20        48.        21.     0.008   108.85   1.189 
Ac-228   1352.57   338.22        34.        97.     0.036    28.33   0.794s
Eu-152   1374.61   343.74        58.        -3.    -0.001   733.15   1.147s
Pb-214   1407.47   351.95        49.       225.     0.083    15.98   0.918 
Pa-234   2269.96   567.61        37.        -9.    -0.003   202.09   1.367s
Tl-208   2333.39   583.47        17.       141.     0.052    19.69   0.775s
Bi-214   2437.53   609.51        61.       188.     0.070    20.69   1.435 
Eu-154   2879.38   719.97        10.         2.     0.001   616.04   1.505s
Bi-212   2908.69   727.30        13.        51.     0.019    37.27   1.102s
Eu-152   3110.10   777.65        29.         1.     0.000  1642.86   1.553s
Bi-212   3141.42   785.48        26.         7.     0.003   204.78   1.558 
Tl-208   3441.57   860.51        26.        23.     0.009    75.44   1.621s
Eu-154   3495.50   873.99        22.         4.     0.001   392.60   1.631s
Pa-234   3522.46   880.73        21.         3.     0.001   460.14   1.637s
Ac-228   3645.46   911.48        16.       125.     0.046    21.78   1.446 
Ac-228   3875.47   968.97        25.        57.     0.021    42.18   1.033s
Eu-154   3983.75   996.04        28.        -3.    -0.001   590.07   1.727s
Eu-154   4028.35  1007.18        16.         1.     0.000  1010.99   1.733s
Eu-152   4443.51  1110.95        27.        -3.    -0.001   545.00   1.811s
Bi-214   4481.88  1120.54        22.        34.     0.013    49.09   1.817s
Co-60    4691.32  1172.89        23.         4.     0.002   340.86   1.853s
Eu-154   5102.15  1275.56        19.         3.     0.001   487.47   1.919s
Eu-152   5628.98  1407.21        14.         5.     0.002   208.84   2.000s
K-40     5843.06  1460.70        20.       400.     0.148     9.76   1.296s
Bi-212   6483.66  1620.76        12.         3.     0.001   390.86   2.114s
Bi-214   7059.04  1764.51         0.        45.     0.017    29.81   0.364s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.0753E-01                                      5.12E+12             
911.20 8.336E-01  (  6.264E-02 1.09E+01 2.62E+01 G  
968.96 6.555E-01 -   1.340E-01 2.11E+01 1.59E+01 G  
338.32 7.475E-01  (  1.047E-01 1.42E+01 1.14E+01 G  

Energy duplication    
93.35 1.485E+00 +   4.678E-01 2.40E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   3.4890E-02                                      1.58E+05             
59.54 3.489E-02 ?(  1.341E-01 2.36E+02 3.59E+01 G  

Bi-212   N   1.1288E+00                                      5.12E+12             
727.33 1.139E+00  (  1.910E-01 1.86E+01 6.65E+00 G  
785.37 1.065E+00  (  1.679E+00 1.02E+02 1.11E+00 G  

1620.74 4.748E-01 -   1.451E+00 1.95E+02 1.51E+00 G  

Bi-214   N   5.2695E-01                                      5.84E+05             
609.31 5.475E-01  (P 5.267E-02 1.03E+01 4.55E+01 G  

1120.29 4.642E-01 ?(P 1.474E-01 2.45E+01 1.49E+01 G  
1764.49 8.605E-01 +   4.455E-02 1.49E+01 1.53E+01 G  

Co-60    T   4.3348E-03                                      1.93E+03             
1332.49-2.755E-04 &(  1.680E-02 3.71E+03 1.00E+02 G  
1173.23 8.951E-03 ?(  2.408E-02 1.70E+02 9.98E+01 G  

Cs-137   I  -4.5646E-04                                      1.10E+04             
661.66-4.565E-04 %(  1.953E-02 2.60E+03 8.50E+01 G  

Eu-152   I   2.0150E-02                                      4.94E+03             
344.28-1.004E-02 ?(  5.990E-02 3.67E+02 2.66E+01 G  
121.78-1.876E-02 +   6.031E-02 1.98E+02 2.84E+01 G  
778.90 1.144E-02 &(  1.537E-01 8.21E+02 1.30E+01 G  
964.08 6.920E-03 %   2.755E-01 2.42E+03 1.45E+01 G  

1112.08-4.219E-02 &   1.848E-01 2.73E+02 1.34E+01 G  
1408.01 6.407E-02 &(  1.006E-01 1.04E+02 2.09E+01 G  

Eu-154   I   2.1120E-02                                      3.14E+03             
873.18 4.937E-02 ?(  1.536E-01 1.96E+02 1.22E+01 G  
123.07 2.520E-02 ?(  4.188E-02 1.04E+02 4.04E+01 G  

1274.43 1.672E-02 &(  6.493E-02 2.44E+02 3.49E+01 G  
723.30 1.136E-02 ?(  5.559E-02 3.08E+02 2.00E+01 G  

1004.72 1.218E-02 ?(  9.973E-02 5.05E+02 1.79E+01 G  
996.25-4.633E-02 +   2.201E-01 2.95E+02 1.05E+01 G  

K-40     N   9.4635E+00                                      4.57E+11             
1460.82 9.464E+00  (P 2.435E-01 4.88E+00 1.06E+01 G  

Pa-234   N  -6.5894E-02                                      1.63E+12             
131.30-6.589E-02 &(  9.705E-02 9.22E+01 1.82E+01 G  
569.50-1.228E-01 +   1.930E-01 1.01E+02 9.30E+00 G  
946.00 0.000E+00 &   9.487E-02 1.00E+03 1.35E+01 G  
880.52 4.766E-02 &   1.747E-01 2.30E+02 1.05E+01 G  
883.24 8.505E-03 %   2.015E-01 1.45E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.0691E-01                                      5.12E+12             
238.63 6.114E-01  (P 4.004E-02 6.67E+00 4.36E+01 G  
300.09 5.458E-01  (  4.100E-01 5.44E+01 3.18E+00 G  

Pb-214   N   5.7026E-01                                      5.84E+05             
351.93 5.707E-01  (P 4.129E-02 7.99E+00 3.56E+01 G  
295.22 5.694E-01  (P 7.488E-02 1.16E+01 1.84E+01 G  
242.00 9.172E-01 +   1.963E-01 1.76E+01 7.27E+00 G  

Ra-226   N   2.6001E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.600E-01 }(  4.587E-01 1.10E+02 3.56E+00 G  

Th-234   N   1.3872E-01                                      1.63E+12             
63.30 2.264E-01 ?(  1.132E+00 3.06E+02 3.75E+00 G  
92.59 6.303E-02  (  5.840E-01 5.65E+02 4.34E+00 G  

Tl-208   N   2.1294E-01                                      5.12E+12             
583.19 2.129E-01  (  1.440E-02 9.85E+00 8.50E+01 G  
277.37-3.363E-03 %   2.340E-01 4.23E+03 6.60E+00 G  
860.53 3.125E-01 +   1.619E-01 3.77E+01 1.24E+01 G  

U-235    N   1.3698E-01                                      2.57E+11             
143.77 1.374E-01  (  1.156E-01 5.71E+01 1.09E+01 G  
205.32 5.775E-03 %   2.762E-01 2.91E+03 5.02E+00 G  
163.36 1.360E-01  (  3.082E-01 1.41E+02 5.08E+00 G  
185.72 6.605E-02 }   2.709E-02 2.63E+01 5.70E+01 G  

Energy duplication    
93.35 8.133E-01     3.655E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130304_006.An1               

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       139.         7.     0.003   472.55   3.489E-02   
Th-234      63.16       157.         6.     0.002   612.83   2.264E-01   
Th-234      92.59       219.         4.     0.001  1129.59   6.303E-02   
Eu-152     121.78       142.        -9.    -0.003   396.19  -1.876E-02   
Eu-154     123.38       139.        17.     0.006   207.62   2.520E-02   
Pa-234     130.31       159.       -20.    -0.007   184.32  -6.589E-02   
Eu-152     343.74        58.        -3.    -0.001   733.15  -1.004E-02   
Pa-234     567.61        37.        -9.    -0.003   202.09  -1.228E-01   
Eu-154     719.97        10.         2.     0.001   616.04   1.136E-02   
Eu-152     777.65        29.         1.     0.000  1642.86   1.144E-02   
Eu-154     873.99        22.         4.     0.001   392.60   4.937E-02   
Pa-234     880.73        21.         3.     0.001   460.14   4.766E-02   
Eu-154     996.04        28.        -3.    -0.001   590.07  -4.633E-02   
Eu-154    1007.18        16.         1.     0.000  1010.99   1.218E-02   
Eu-152    1110.95        27.        -3.    -0.001   545.00  -4.219E-02   
Co-60     1172.89        23.         4.     0.002   340.86   8.951E-03   
Eu-154    1275.56        19.         3.     0.001   487.47   1.672E-02   
Eu-152    1407.21        14.         5.     0.002   208.84   6.407E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.0753E-01    8.0753E-01   1.4429E-01    1.5570E-01  6.264E-02
Am-241 #A    3.4883E-02    3.4890E-02   1.6487E-01    1.6489E-01  1.341E-01
Bi-212       1.1288E+00    1.1288E+00   4.2071E-01    4.2466E-01  1.910E-01
Bi-214       5.2692E-01    5.2695E-01   1.1356E-01    1.1606E-01  5.267E-02
Co-60  #A    4.2652E-03    4.3348E-03   1.4775E-02    1.4777E-02  1.680E-02
Cs-137 #A   -4.5517E-04   -4.5646E-04   2.3770E-02    2.3770E-02  1.953E-02
Eu-152 #A    2.0023E-02    2.0150E-02   4.2080E-02    4.2096E-02  5.990E-02
Eu-154 #A    2.0912E-02    2.1120E-02   4.3850E-02    4.3864E-02  1.536E-01
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K-40         9.4635E+00    9.4635E+00   9.6866E-01    1.0792E+00  2.435E-01
Pa-234 #A   -6.5894E-02   -6.5894E-02   1.2145E-01    1.2256E-01  9.705E-02
Pb-212       6.0691E-01    6.0691E-01   8.2044E-02    9.6178E-02  4.004E-02
Pb-214       5.7023E-01    5.7026E-01   8.3628E-02    8.9449E-02  4.129E-02
Ra-226  A    2.5999E-01    2.6001E-01   5.7310E-01    5.7338E-01  4.587E-01
Th-234 #A    1.3872E-01    1.3872E-01   8.5013E-01    8.5023E-01  1.132E+00
Tl-208       2.1294E-01    2.1294E-01   4.1932E-02    4.4128E-02  1.440E-02
U-235        1.3698E-01    1.3698E-01   1.5654E-01    1.5679E-01  1.156E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.345E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.3453838E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0752-19                Sampled:         01/18/13 11:38                
Type:            SDUP                          Received:        01/18/13                      
MSS Lab ID:      243249-002                    Prepared:        01/23/13 13:34                
Lab ID:          QC677342                      Analyzed:        03/07/13 14:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.000612 U      0.167      -0.0630 U      0.166       0.133           0.9    NC   40  NC     1   

Bismuth-212                       0.439           0.428       0.518         0.496       0.268                  16.5 40  0.0854 1   

Bismuth-214                       0.451           0.0978      0.521         0.108       0.0446                 14.6 40  0.344  1   

Cesium-137                       -0.00553 U       0.0294      0.00318 U     0.0226      0.0183          0.07   NC   40  NC     1   

Cobalt-60                        -0.000544 U      0.0210      0 U b         0.0182      0.0360          0.03   NC   40  NC     1   

Europium-152                      0.0195 U        0.0403      0.0273 U      0.0541      0.0580          0.1    NC   40  NC     1   

Europium-154                      0.0133 U        0.0736      0.0132 U      0.0578      0.155           0.2    NC   40  NC     1   

Lead-212                          0.464           0.0883      0.395         0.0806      0.0394                 16.1 40  0.409  1   

Lead-214                          0.528           0.108       0.540         0.0977      0.0393                 2.24 40  0.0582 1   

Potassium-40                      7.95            1.01        8.27          1.06        0.295                  3.96 40  0.155  1   

Protactinium-234                  0.0841          0.0982     -0.0209 U      0.113       0.0922                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.451           0.0978      0.521         0.108       0.0446          0.2    14.6 40  0.344  1   

Thallium-208                      0.213           0.0452      0.184         0.0450      0.0162                 14.7 40  0.323  1   

Thorium-232 (By Actinium-228)     0.483           0.139       0.550         0.150       0.0628          0.9    13.0 40  0.232  1   

Thorium-234                       0.0253 U        0.353       0.504 U       0.512       1.17                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0399      0.0577 U      0.0390      0.144           0.18   NC   40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243249 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513095523003                                                            Seqnum        : 1513095523005.2                                                         

File          : 2_20130307_003                                                           File          : 2_20130307_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243249-002                                                               Lab ID        : QC677342                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 194740                                                                   Batch         : 194740                                                                  

Time          : 07-MAR-2013 10:33                                                        Time          : 07-MAR-2013 14:42                                                       

Sample Amount : 311 g                                                                    Sample Amount : 311 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.16 %                                                                   Dead Time     : 0.08 %                                                                  

Cal           : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14                                Cal           : 07-MAR-2013 08:14:30,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         RL          MSS            MSS          SDUP       RL        2 sigma        2 sigma      RPD   Lim    RER    Lim     Flags   

2 sigma        2 sigma                           Uncert pCi/g   Uncert pCi/g                                       

Uncert pCi/g   Uncert pCi/g                          Counting        Total                                           

Counting        Total                                                                                              

Americium-241                    0.0006116    0.1371    .1665          .1665          -0.06298   0.1328    .16577         .16584               40            1     u          

Bismuth-212                      0.4391       0.2272    .42746         .42805         0.5181     0.2678    .49546         .49617         16    40    0.085   1     u          

Bismuth-214                      0.4506       0.04419   .09566         .09783         0.5214     0.04458   .10548         .10811         15    40    0.344   1     u          

Cesium-137                       -0.005533    0.02365   .029359        .02936         0.003176   0.01825   .022635        .022636              40            1     u          

Cobalt-60                        -0.0005445   0.01717   .02097         .02097         0          0.03596   .018184        .018184              40            1     MDA+ u b*

Europium-152                     0.01946      0.04985   .040319        .040334        0.02726    0.05796   .054124        .054146              40            1     u          

Europium-154                     0.01325      0.1627    .07362         .073624        0.01316    0.1551    .057797        .057801              40            1     u          

Lead-212                         0.4642       0.04014   .079571        .088347        0.3951     0.03942   .073659        .080581        16    40    0.409   1     u          

Lead-214                         0.5284       0.04780   .10428         .10835         0.5404     0.03931   .092983        .097727        2     40    0.058   1     u          

Potassium-40                     7.950        0.2677    .92799         1.0104         8.271      0.2952    .9754          1.0603         4     40    0.155   1     u          

Protactinium-234                 0.08414      0.06553   .095925        .098184        -0.02092   0.09224   .11329         .11341               40            1     u          

Radium-226 (By Bismuth-214)      0.4506       0.04419   .09566         .09783         0.5214     0.04458   .10548         .10811         15    40    0.344   1     u          

Thallium-208                     0.2131       0.01414   .043034        .04518         0.1840     0.01617   .043418        .045013        15    40    0.323   1     u          

Thorium-232 (By Actinium-228)    0.4832       0.04960   .13452         .139           0.5504     0.06279   .14496         .15034         13    40    0.232   1     u          

Thorium-234                      0.02529      1.178     .35347         .35348         0.5041     1.165     .50929         .51152               40            1     u          

Uranium-235                      0.06712      0.1502    .03969         .039924        0.05766    0.1436    .038795        .038972              40            1     u          

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0752-19DUP       
Sample Description: QC677342, 194740, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130307_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0752                        Matrix: S         
Sample Time: 1/18/2013 11:38           Live Time: 2700   sec

Acquisition Time: 3/7/2013 14:42:45         Real Time: 2702   sec
Analysis Time: 3/26/2013 15:53           Dead Time: 0.08   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.504E-01      1.450E-01      1.503E-01      6.279E-02
Am-241    #AB   -6.298E-02      1.658E-01      1.658E-01      1.328E-01
Bi-212    #      5.181E-01      4.955E-01      4.962E-01      2.678E-01
Bi-214           5.214E-01      1.055E-01      1.081E-01      4.458E-02
Co-60     #AB    0.000E+00      1.818E-02      1.818E-02      3.596E-02
Cs-137    #AB    3.176E-03      2.264E-02      2.264E-02      1.825E-02
Eu-152    #AB    2.726E-02      5.412E-02      5.415E-02      5.796E-02
Eu-154    #AB    1.316E-02      5.780E-02      5.780E-02      1.551E-01
K-40             8.271E+00      9.754E-01      1.060E+00      2.952E-01
Pa-234    #AB   -2.092E-02      1.133E-01      1.134E-01      9.224E-02
Pb-212           3.951E-01      7.366E-02      8.058E-02      3.942E-02
Pb-214    #      5.404E-01      9.298E-02      9.773E-02      3.931E-02
Ra-226    #      1.034E+00      5.947E-01      5.988E-01      3.870E-01
Th-234    #AB    5.041E-01      5.093E-01      5.115E-01      1.165E+00
Tl-208           1.840E-01      4.342E-02      4.501E-02      1.617E-02
U-235     #AB    5.766E-02      3.879E-02      3.897E-02      1.436E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.262E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:53:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

Sample description                                             
QC677342, 194740, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130307_005.An1

Acquisition information
Start time:                 3/7/2013 14:42:45
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/18/2013 11:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0596

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.59        7. 215.41   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       83.  21.40   0.86  2.840E-02
77.15      116.  15.44   0.86  3.007E-02
93.18       35.  49.41   0.88  3.990E-02    92.59   4.343  6.619E-01 Th234 

93.35   4.100  6.946E-01 Ac228 
93.35   5.760  4.944E-01 U235  
93.35   5.760  4.944E-01 U235  
93.35   4.100  6.946E-01 Ac228 

93.18       35.  49.41   0.88  3.990E-02    92.59   4.343  6.619E-01 Th234 
93.35   4.100  6.946E-01 Ac228 
93.35   5.760  4.944E-01 U235  

93.18       35.  50.52   0.88  3.953E-02    92.59   4.343  6.517E-01 Th234 
93.35   4.100  6.839E-01 Ac228 
93.35   5.760  4.868E-01 U235  

121.98        6. 219.64   0.91  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  9.650E-03 Eu154 

122.07        8. 182.20   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.258E-02 Eu154 

144.37        8. 180.39   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  4.924E-02 U235  

185.95       55.  28.75   0.70  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.034E+00 Ra226 
185.72  57.000  6.445E-02 U235  

186.05       46.  33.64   0.98  4.819E-02   185.72  57.000  5.365E-02 U235  
186.21   3.555  8.610E-01 Ra226 

205.15        9. 160.69   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.215E-01 U235  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.53      239.   9.01   0.83  4.319E-02   238.63  43.600  3.951E-01 Pb212 
241.58       52.  29.76   1.09  4.285E-02   242.00   7.268  5.374E-01 Pb214 
277.45       12.  89.98   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      125.  12.25   1.32  3.813E-02   295.22  18.414  5.712E-01 Pb214 
300.02       26.  41.46   0.46  3.775E-02   300.09   3.180  6.647E-01 Pb212 
338.15       52.  23.15   1.13  3.494E-02   338.32  11.400  4.165E-01 Ac228 

338.32  11.400  4.165E-01 Ac228 
344.51       11.  99.28   1.14  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      206.   8.26   1.07  3.405E-02   351.93  35.600  5.251E-01 Pb214 
583.25      117.  11.80   0.97  2.416E-02   583.19  85.000  1.840E-01 Tl208 
609.29      173.   9.65   1.65  2.345E-02   609.31  45.490  5.214E-01 Bi214 
661.49        2. 356.36   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.25       17.  47.82   1.46  2.078E-02   727.33   6.650  3.946E-01 Bi212 
785.43        7. 104.87   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.47       10.  75.58   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.05        2. 387.35   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.22       80.  13.17   1.59  1.779E-02   911.20  26.200  5.504E-01 Ac228 

911.20  26.200  5.504E-01 Ac228 
969.10       27.  31.57   1.62  1.704E-02   968.96  15.900  3.221E-01 Ac228 

968.96  15.900  3.221E-01 Ac228 
1119.92       51.  18.45   0.56  1.535E-02  1120.29  14.910  7.229E-01 Bi214 
1460.67      340.   5.62   1.71  1.254E-02  1460.82  10.550  8.271E+00 K40   
1620.69        4. 104.31   1.88  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.94       13.  38.90   1.91  1.069E-02  1764.49  15.310  2.588E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.53    74.85       145.        67. 2.352E+03   58.84   0.940  -      s 
307.48    77.09       122.        95. 3.156E+03   39.50   0.585  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:53:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.77    58.65        93.       -11.    -0.004   263.22   0.839s
Th-234    253.52    63.59       118.         7.     0.003   430.82   0.844s
Th-234    371.78    93.18       137.        35.     0.013   101.03   0.876s
Ac-228    372.45    93.35       134.        35.     0.013    98.81   0.877D
U-235     372.45    93.35       134.        35.     0.013    98.81   0.877D
Eu-152    487.24   122.07        92.         8.     0.003   364.40   0.909s
Eu-154    486.86   121.98        79.         6.     0.002   439.29   0.910s
Pa-234    525.37   131.61       123.        -6.    -0.002   541.62   0.919s
U-235     576.33   144.37       110.         8.     0.003   360.79   0.933s
U-235     742.95   186.05        96.        46.     0.017    67.29   0.978s
Ra-226    742.55   185.95        78.        55.     0.020    57.50   0.703s
U-235     819.27   205.15        95.         9.     0.003   321.39   0.998s
Pb-212    952.72   238.53        98.       231.     0.086    18.03   0.832 
Pb-214    964.88   241.58        75.        52.     0.019    59.52   1.094s
Tl-208   1108.29   277.45        48.        12.     0.004   179.97   1.072s
Pb-214   1178.60   295.04        46.       125.     0.046    24.50   1.319s
Pb-212   1198.68   300.06        43.         8.     0.003   222.11   1.095s
Ac-228   1350.94   338.15        45.        52.     0.019    46.29   1.133 
Eu-152   1376.36   344.51        50.        11.     0.004   198.57   1.138 
Pb-214   1405.46   351.78        40.       198.     0.073    16.51   1.066s
Tl-208   2331.03   583.25        20.       117.     0.043    23.60   0.971s
Bi-214   2435.20   609.29        40.       173.     0.064    19.30   1.647 
Cs-137   2643.98   661.49        21.         2.     0.001   712.72   1.414s
Eu-154   2885.33   721.82        40.        -8.    -0.003   223.90   1.461s
Bi-212   2907.07   727.25        24.        17.     0.006    95.64   1.464 
Bi-212   3139.85   785.43        20.         7.     0.002   209.73   1.506s
Tl-208   3440.06   860.47        21.        10.     0.004   151.16   1.557s
Eu-154   3490.43   873.05        21.         2.     0.001   774.70   1.565s
Pa-234   3533.30   883.77        21.        -3.    -0.001   493.20   1.572s
Ac-228   3643.15   911.22        15.        80.     0.030    26.34   1.589 
Pa-234   3783.51   946.29        26.        -4.    -0.001   392.65   1.611s
Eu-152   3865.68   966.82        58.       -16.    -0.006   146.12   1.622s
Ac-228   3874.78   969.10        23.        27.     0.010    63.13   1.624s
Eu-154   3983.86   996.35        15.        -4.    -0.001   319.30   1.640s
Eu-154   4023.30  1006.20        15.        -3.    -0.001   370.31   1.645s
Bi-214   4478.49  1119.92        16.        51.     0.019    36.91   0.559s
K-40     5842.98  1460.67        27.       340.     0.126    11.23   1.711 
Bi-212   6484.06  1620.69         7.         4.     0.001   208.62   1.883s
Bi-214   7062.09  1764.94         7.        13.     0.005    77.80   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5035E-01                                      5.12E+12             
911.20 5.504E-01  (  6.279E-02 1.32E+01 2.62E+01 G  
968.96 3.221E-01 -   1.329E-01 3.16E+01 1.59E+01 G  
338.32 4.165E-01 -   1.269E-01 2.31E+01 1.14E+01 G  

Energy duplication    
93.35 6.946E-01     5.316E-01 4.94E+01 4.10E+00 XA 

Am-241   I  -6.2978E-02                                      1.58E+05             
59.54-6.298E-02 ?(  1.328E-01 1.32E+02 3.59E+01 G  

Bi-212   N   5.1807E-01                                      5.12E+12             
727.33 3.946E-01 ?(  2.678E-01 4.78E+01 6.65E+00 G  
785.37 9.602E-01 ?(  1.539E+00 1.05E+02 1.11E+00 G  

1620.74 7.367E-01 ?(  1.110E+00 1.04E+02 1.51E+00 G  

Bi-214   N   5.2137E-01                                      5.84E+05             
609.31 5.214E-01  (P 4.458E-02 9.65E+00 4.55E+01 G  

1120.29 7.229E-01 + P 1.293E-01 1.85E+01 1.49E+01 G  
1764.49 2.588E-01 &   1.171E-01 3.89E+01 1.53E+01 G  

Cs-137   I   3.1759E-03                                      1.10E+04             
661.66 3.176E-03 ?(  1.825E-02 3.56E+02 8.50E+01 G  

Eu-152   I   2.7257E-02                                      4.94E+03             
344.28 3.727E-02 ?(  5.796E-02 9.93E+01 2.66E+01 G  
121.78 1.789E-02 ?(  5.262E-02 1.82E+02 2.84E+01 G  
778.90 6.210E-06 &   1.125E-01 1.10E+06 1.30E+01 G  
964.08-2.047E-01 +   2.311E-01 7.31E+01 1.45E+01 G  

1112.08-4.437E-03 %   1.600E-01 2.20E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.301E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.3157E-02                                      3.14E+03             
873.18 2.480E-02 ?(  1.551E-01 3.87E+02 1.22E+01 G  
123.07 9.650E-03 &(  3.429E-02 2.20E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.064E-02 1.00E+03 3.49E+01 G  
723.30-6.524E-02 +   1.145E-01 1.12E+02 2.00E+01 G  

1004.72-3.431E-02 +   9.965E-02 1.85E+02 1.79E+01 G  
996.25-6.772E-02 +   1.683E-01 1.60E+02 1.05E+01 G  

K-40     N   8.2711E+00                                      4.57E+11             
1460.82 8.271E+00  (P 2.952E-01 5.62E+00 1.06E+01 G  

144 of 320



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:53:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -2.0918E-02                                      1.63E+12             
131.30-2.092E-02 ?(  9.224E-02 2.71E+02 1.82E+01 G  
569.50 0.000E+00 +   1.503E-01 1.00E+03 9.30E+00 G  
946.00-5.213E-02 +   1.628E-01 1.96E+02 1.35E+01 G  
880.52 0.000E+00 +   1.850E-01 1.00E+03 1.05E+01 G  
883.24-4.984E-02 +   1.963E-01 2.47E+02 9.70E+00 G  

Pb-212   N   3.9511E-01                                      5.12E+12             
238.63 3.951E-01  (P 3.942E-02 9.01E+00 4.36E+01 G  
300.09 2.153E-01 - P 4.120E-01 1.11E+02 3.18E+00 G  

Pb-214   N   5.4038E-01                                      5.84E+05             
351.93 5.251E-01  (P 3.931E-02 8.26E+00 3.56E+01 G  
295.22 5.712E-01 *(P 7.276E-02 1.22E+01 1.84E+01 G  
242.00 5.374E-01 *(  2.085E-01 2.98E+01 7.27E+00 G  

Ra-226   N   1.0343E+00                                      5.84E+05             
186.21 1.034E+00 @(  3.870E-01 2.87E+01 3.56E+00 G  

Th-234   N   5.0409E-01                                      1.63E+12             
63.30 3.331E-01 ?(  1.165E+00 2.15E+02 3.75E+00 G  
92.59 6.517E-01  (  5.109E-01 5.05E+01 4.34E+00 G  

Tl-208   N   1.8399E-01                                      5.12E+12             
583.19 1.840E-01  (  1.617E-02 1.18E+01 8.50E+01 G  
277.37 1.423E-01 &   1.993E-01 9.00E+01 6.60E+00 G  
860.53 1.344E-01 -   1.513E-01 7.56E+01 1.24E+01 G  

U-235    N   5.7655E-02                                      2.57E+11             
143.77 4.924E-02 ?(  1.436E-01 1.80E+02 1.09E+01 G  
205.32 1.215E-01 ?(  3.144E-01 1.61E+02 5.02E+00 G  
163.36-2.247E-03 &   2.006E-01 5.42E+03 5.08E+00 G  
185.72 5.365E-02 @(  2.672E-02 3.36E+01 5.70E+01 G  

Energy duplication    
93.35 4.944E-01     3.784E-01 4.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.65        93.       -11.    -0.004   263.22  -6.298E-02   
Th-234      63.59       118.         7.     0.003   430.82   3.331E-01   
Th-234      93.18       137.        35.     0.013   101.03   6.517E-01   
Ac-228      93.35       134.        35.     0.013    98.81   6.946E-01   
U-235       93.35       134.        35.     0.013    98.81   4.944E-01   
Eu-152     122.07        92.         8.     0.003   364.40   1.789E-02   
Eu-154     121.98        79.         6.     0.002   439.29   9.650E-03   
Pa-234     131.61       123.        -6.    -0.002   541.62  -2.092E-02   
U-235      144.37       110.         8.     0.003   360.79   4.924E-02   
U-235      186.05        96.        46.     0.017    67.29   5.365E-02   
U-235      205.15        95.         9.     0.003   321.39   1.215E-01   
Ac-228     338.15        45.        52.     0.019    46.29   4.165E-01   
Eu-152     344.51        50.        11.     0.004   198.57   3.727E-02   
Cs-137     661.49        21.         2.     0.001   712.72   3.176E-03   
Eu-154     721.82        40.        -8.    -0.003   223.90  -6.524E-02   
Bi-212     727.25        24.        17.     0.006    95.64   3.946E-01   
Bi-212     785.43        20.         7.     0.002   209.73   9.602E-01   
Eu-154     873.05        21.         2.     0.001   774.70   2.480E-02   
Pa-234     883.77        21.        -3.    -0.001   493.20  -4.984E-02   
Ac-228     911.22        15.        80.     0.030    26.34   5.504E-01   
Pa-234     946.29        26.        -4.    -0.001   392.65  -5.213E-02   
Eu-152     966.82        58.       -16.    -0.006   146.12  -2.047E-01   
Ac-228     969.10        23.        27.     0.010    63.13   3.221E-01   
Eu-154     996.35        15.        -4.    -0.001   319.30  -6.772E-02   
Eu-154    1006.20        15.        -3.    -0.001   370.31  -3.431E-02   
Bi-212    1620.69         7.         4.     0.001   208.62   7.367E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:53:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.5035E-01    5.5035E-01   1.4496E-01    1.5034E-01  6.279E-02
Am-241 #A   -6.2965E-02   -6.2978E-02   1.6577E-01    1.6584E-01  1.328E-01
Bi-212 #     5.1807E-01    5.1807E-01   4.9546E-01    4.9617E-01  2.678E-01
Bi-214       5.2134E-01    5.2137E-01   1.0548E-01    1.0811E-01  4.458E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.8184E-02    1.8184E-02  3.596E-02
Cs-137 #A    3.1662E-03    3.1759E-03   2.2635E-02    2.2636E-02  1.825E-02
Eu-152 #A    2.7074E-02    2.7257E-02   5.4124E-02    5.4146E-02  5.796E-02
Eu-154 #A    1.3018E-02    1.3157E-02   5.7797E-02    5.7801E-02  1.551E-01
K-40         8.2711E+00    8.2711E+00   9.7540E-01    1.0603E+00  2.952E-01
Pa-234 #A   -2.0918E-02   -2.0918E-02   1.1329E-01    1.1341E-01  9.224E-02
Pb-212       3.9511E-01    3.9511E-01   7.3659E-02    8.0581E-02  3.942E-02
Pb-214 #     5.4035E-01    5.4038E-01   9.2983E-02    9.7727E-02  3.931E-02
Ra-226 #     1.0342E+00    1.0343E+00   5.9469E-01    5.9881E-01  3.870E-01
Th-234 #A    5.0409E-01    5.0409E-01   5.0929E-01    5.1152E-01  1.165E+00
Tl-208       1.8399E-01    1.8399E-01   4.3418E-02    4.5013E-02  1.617E-02
U-235  #A    5.7655E-02    5.7655E-02   3.8795E-02    3.8972E-02  1.436E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.095E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.0946304E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        01/21/13 09:10                
Type:            LCS                           Analyzed:        02/14/13 11:54                
Lab ID:          QC673550                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          194740                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                14.6                 0.454     113    54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243249 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513065261004.3                                                  
File          : 2_20130214_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC673550                                                         
Matrix        : Soil                                                             
Batch         : 194740                                                           
Time          : 14-FEB-2013 11:54                                                
Sample Amount : 305 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 14-FEB-2013 07:52:04,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   14.63  113   54-146  .45396        .80542        u    

u=use  

Page 1 of 1                                                                                                           1513065261004.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC673550, 194740, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130214_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 1/21/2013 09:10           Live Time: 2700   sec

Acquisition Time: 2/14/2013 11:54:23        Real Time: 2706   sec
Analysis Time: 3/26/2013 17:00           Dead Time: 0.21   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.942E-01      2.268E-01      2.296E-01      1.604E-01
Am-241    #AB   -7.818E-02      4.845E-01      4.845E-01      3.975E-01
Bi-212    #      3.177E+00      9.585E-01      9.722E-01      5.632E-01
Bi-214           1.463E+01      4.540E-01      8.054E-01      9.679E-02
Co-60     #AB    2.392E-02      3.054E-02      3.056E-02      3.949E-02
Cs-137    #AB    4.340E-02      7.131E-02      7.134E-02      5.697E-02
Eu-152           6.126E-01      1.582E-01      1.620E-01      1.574E-01
Eu-154    #AB    4.975E-02      8.082E-02      8.086E-02      3.977E-01
K-40             9.163E+00      1.217E+00      1.301E+00      4.614E-01
Pa-234    #AB    1.286E-01      2.390E-01      2.411E-01      2.536E-01
Pb-212           5.858E-01      1.296E-01      1.384E-01      8.703E-02
Pb-214           1.598E+01      4.540E-01      9.985E-01      1.303E-01
Ra-226    #      1.764E+01      2.340E+00      2.628E+00      1.365E+00
Th-234    #AB   -2.526E-01      4.623E-01      4.629E-01      3.312E+00
Tl-208           1.921E-01      8.093E-02      8.187E-02      4.751E-02
U-235     #      8.125E-01      9.449E-02      1.080E-01      4.253E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.353E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

Sample description                                             
QC673550, 194740, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130214_004.An1

Acquisition information
Start time:                 2/14/2013 11:54:23
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0500E+02) = 

8.8613E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/21/2013 09:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2121

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.39        6. 220.57   0.00  0.000E+00
46.38      104.  30.86   0.88  3.757E-03
74.72      891.   5.76   0.85  2.827E-02
77.14     1531.   3.53   0.85  3.008E-02
79.43       96.  37.56   0.85  3.172E-02
87.13      608.   6.98   0.86  3.664E-02
89.95      225.  15.74   0.86  3.820E-02
92.48       37. 107.93   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.328E-01 U235  
94.99       15. 229.95   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.938E-01 Ac228 
94.99       15. 229.95   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.938E-01 Ac228 
123.08       20. 207.85   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.301E-02 Eu154 
131.45        8. 501.16   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
160.43       36.  82.84   0.39  4.987E-02
163.52       29. 148.60   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.725E-01 U235  
186.10      920.   6.63   1.00  4.816E-02   185.72  57.000  1.099E+00 U235  

186.21   3.555  1.764E+01 Ra226 
185.72  57.000  1.099E+00 U235  

238.42      367.   9.70   1.02  4.320E-02   238.63  43.600  6.260E-01 Pb212 
241.81     1530.   3.24   1.02  4.287E-02   242.00   7.268  1.612E+01 Pb214 
258.56       86.  32.14   0.65  4.130E-02
294.97     3318.   2.04   1.03  3.815E-02   295.22  18.414  1.549E+01 Pb214 
299.23       37.  75.00   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
337.81       59.  45.42   1.01  3.494E-02   338.32  11.400  4.895E-01 Ac228 
343.47       26. 102.58   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
344.67       52.  50.22   0.47  3.451E-02
351.65     5959.   1.43   1.09  3.406E-02   351.93  35.600  1.612E+01 Pb214 
449.60       36.  62.96   0.65  2.885E-02
462.30       50.  34.91   1.23  2.831E-02
465.38       27.  58.25   1.23  2.818E-02
583.26      120.  21.07   0.67  2.416E-02   583.19  85.000  1.921E-01 Tl208 
609.15     4764.   1.55   1.41  2.345E-02   609.31  45.490  1.463E+01 Bi214 
661.48       25.  82.16   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.38      123.  14.79   0.98  2.208E-02
723.29        6. 256.77   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  4.971E-02 Eu154 
727.37       30.  51.44   1.45  2.078E-02   727.33   6.650  7.108E-01 Bi212 

727.33   6.650  7.108E-01 Bi212 
768.28      438.   7.44   1.38  2.002E-02
785.88      122.  15.09   1.50  1.972E-02   785.37   1.110  1.832E+01 Bi212 

785.37   1.110  1.832E+01 Bi212 
882.94       10. 160.47   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.97       70.  22.95   1.59  1.779E-02   911.20  26.200  4.962E-01 Ac228 
914.50       27.  51.77   1.59  1.774E-02
914.73       23.  55.25   0.41  1.774E-02
945.71       16.  92.92   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.29       42.  40.93   1.63  1.710E-02   964.08  14.500  5.595E-01 Eu152 

1005.34        6. 225.37   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  6.610E-02 Eu154 

1113.36       15.  81.64   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1119.98     1121.   3.36   1.47  1.536E-02  1120.29  14.910  1.602E+01 Bi214 
1172.98       21.  63.82   1.76  1.484E-02  1173.23  99.850  4.638E-02 Co60  
1273.50       15.  81.23   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.005E-01 Eu154 
1377.35      298.   8.08   1.64  1.314E-02
1407.81      126.  12.91   1.89  1.291E-02  1408.01  20.850  1.546E+00 Eu152 
1460.21      369.   6.35   2.13  1.254E-02  1460.82  10.550  9.163E+00 K40   
1621.50       15.  55.82   1.99  1.151E-02  1620.74   1.510  2.903E+00 Bi212 

1620.74   1.510  2.903E+00 Bi212 
1728.96      220.   7.61   0.67  1.089E-02
1763.72      854.   3.52   2.37  1.070E-02  1764.49  15.310  1.711E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.39       103.         6. 0.000E+00  441.14   0.000  -      
184.91    46.38       446.       104. 2.782E+04   61.72   0.876 PB-210   M
298.01    74.69      1150.       676. 2.389E+04   17.06   0.763  -       M
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
307.69    77.11      1019.      1232. 4.096E+04    9.57   0.798  -       M
316.85    79.40       550.        60. 1.892E+03  113.53   0.829 TH-227  sM
347.87    87.17       608.       684. 1.868E+04   13.53   1.303  -      sM
359.14    89.99       526.       212. 5.554E+03   33.51   1.061  -      sM
640.64   160.43       437.        35. 7.119E+02  169.81   0.389  -      sc

1032.85   258.56       321.        86. 2.077E+03   64.27   0.654 PB-214  s 
1377.03   344.67       278.        26. 7.577E+02  184.49   0.466  -      sc
1796.57   449.60       175.        36. 1.262E+03  125.93   0.649  -      s 
1847.53   462.35       138.        55. 1.943E+03   72.73   0.554 AC-228  s 
1859.85   465.43        68.        22. 7.984E+02  109.14   0.447  -      s 
2659.49   665.38        80.       123. 5.569E+03   27.36   0.983 BI-214  s 
3071.11   768.28       145.       438. 2.187E+04   14.89   1.381 BI-214    
3656.10   914.73        84.        27. 1.521E+03  103.54   1.591  -       D
5508.92  1377.35        61.       298. 2.267E+04   16.16   1.642 BI-214   M
6917.41  1728.96        12.       220. 2.021E+04   15.21   0.673 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.37    59.76       805.       -13.    -0.005   619.65   0.832s
Th-234    252.51    63.30       919.       -29.    -0.011   295.55   0.836s
Th-234    369.12    92.48       792.        37.     0.014   215.86   0.867 
U-235     372.58    93.35       560.        15.     0.005   459.90   0.868D
Ac-228    372.58    93.35       560.        15.     0.005   459.90   0.868D
Eu-152    486.48   121.85       874.       -41.    -0.015   206.69   0.898s
Eu-154    491.38   123.08       825.        20.     0.007   415.71   0.899s
Pa-234    524.83   131.45       894.         8.     0.003  1002.33   0.908s
U-235     577.26   144.57       930.       -45.    -0.017   195.17   0.920s
U-235     653.01   163.52       894.        29.     0.011   297.20   0.940s
U-235     743.42   186.15       885.       886.     0.328    11.63   0.963s
Ra-226    743.23   186.10       934.       920.     0.341    13.26   0.995s
U-235     820.01   205.31       832.       -24.    -0.009   344.66   0.983s
Pb-212    952.40   238.44       459.       336.     0.124    21.62   1.096 
Pb-214    965.96   241.83       508.      1570.     0.581     6.91   1.124 
Pb-214   1178.36   294.97       442.      3313.     1.227     4.08   1.035 
Pb-212   1195.42   299.23       378.        37.     0.014   150.01   1.076s
Ac-228   1349.64   337.81       279.        59.     0.022    90.85   1.006 
Eu-152   1372.25   343.47       355.        26.     0.010   205.15   1.118 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1404.94   351.65       426.      5951.     2.204     2.86   1.085 
Pa-234   2277.41   569.85       198.        -4.    -0.001  1025.49   1.321s
Tl-208   2331.04   583.26       163.       120.     0.045    42.13   0.672s
Bi-214   2434.56   609.15       182.      4756.     1.761     3.10   1.410 
Cs-137   2643.88   661.48       196.        25.     0.009   164.33   1.398s
Eu-154   2891.11   723.29       128.         6.     0.002   513.54   1.447s
Bi-212   2907.45   727.37       104.        30.     0.011   102.89   1.450s
Bi-212   3141.52   785.88       109.       122.     0.045    30.17   1.495 
Eu-154   3497.89   874.96       133.        -4.    -0.002   759.69   1.561s
Pa-234   3520.87   880.70       150.       -14.    -0.005   257.40   1.566s
Pa-234   3529.82   882.94       116.        10.     0.004   320.95   1.568s
Ac-228   3642.89   911.20        96.        70.     0.026    45.90   1.588D
Pa-234   3781.01   945.71       102.        16.     0.006   185.84   1.613s
Eu-152   3855.34   964.29       128.        42.     0.016    81.86   1.625 
Eu-154   4019.65  1005.34        87.         6.     0.002   450.73   1.653s
Eu-152   4451.98  1113.36        71.        15.     0.006   163.29   1.723 
Bi-214   4478.47  1119.98        73.      1117.     0.414     6.72   1.475 
Co-60    4690.65  1172.98        77.        21.     0.008   127.64   1.761s
Eu-154   5093.06  1273.50        65.        15.     0.005   162.47   1.820s
Eu-152   5630.90  1407.81        70.       126.     0.047    25.82   1.891 
K-40     5840.77  1460.21        64.       369.     0.137    12.70   2.132 
Bi-212   6486.84  1621.50        29.        15.     0.006   111.64   1.990 
Bi-214   7056.68  1763.72        12.       854.     0.316     7.05   2.372s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9416E-01                                      5.12E+12             
911.20 4.962E-01  (  1.604E-01 2.30E+01 2.62E+01 G  
968.96 0.000E+00 -   2.532E-01 1.00E+03 1.59E+01 G  
338.32 4.895E-01  (  3.205E-01 4.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.938E-01 -   1.106E+00 2.30E+02 4.10E+00 XA 

Am-241   I  -7.8183E-02                                      1.58E+05             
59.54-7.818E-02 ?(  3.975E-01 3.10E+02 3.59E+01 G  

Bi-212   N   3.1767E+00                                      5.12E+12             
727.33 7.108E-01 &(  5.632E-01 5.14E+01 6.65E+00 G  
785.37 1.832E+01  (  3.645E+00 1.51E+01 1.11E+00 G  

1620.74 2.903E+00 &(  2.374E+00 5.58E+01 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   1.4632E+01                                      5.84E+05             
609.31 1.463E+01  (P 9.679E-02 1.55E+00 4.55E+01 G  

1120.29 1.602E+01 + P 2.852E-01 3.36E+00 1.49E+01 G  
1764.49 1.711E+01 +   1.645E-01 3.52E+00 1.53E+01 G  

Co-60    T   2.3924E-02                                      1.93E+03             
1332.49 1.496E-03 %(  3.949E-02 1.61E+03 1.00E+02 G  
1173.23 4.638E-02 ?(  4.579E-02 6.38E+01 9.98E+01 G  

Cs-137   I   4.3396E-02                                      1.10E+04             
661.66 4.340E-02 *(  5.697E-02 8.22E+01 8.50E+01 G  

Eu-152   I   6.1260E-01                                      4.94E+03             
344.28 9.488E-02  (  1.574E-01 1.03E+02 2.66E+01 G  
121.78-9.790E-02 +   1.648E-01 1.03E+02 2.84E+01 G  
778.90-1.125E-02 %   2.801E-01 1.51E+03 1.30E+01 G  
964.08 5.595E-01  (  3.496E-01 4.09E+01 1.45E+01 G  

1112.08 2.446E-01  (  3.126E-01 8.16E+01 1.34E+01 G  
1408.01 1.546E+00  (  2.385E-01 1.29E+01 2.09E+01 G  

Eu-154   I   4.9745E-02                                      3.14E+03             
873.18-6.406E-02 &(  3.977E-01 3.80E+02 1.22E+01 G  
123.07 3.301E-02 ?(  1.124E-01 2.08E+02 4.04E+01 G  

1274.43 1.005E-01 ?(  1.274E-01 8.12E+01 3.49E+01 G  
723.30 4.971E-02 ?(  2.077E-01 2.57E+02 2.00E+01 G  

1004.72 6.610E-02 ?(  2.413E-01 2.25E+02 1.79E+01 G  
996.25 0.000E+00 -   5.358E-01 1.00E+03 1.05E+01 G  

K-40     N   9.1633E+00                                      4.57E+11             
1460.82 9.163E+00  (P 4.614E-01 6.35E+00 1.06E+01 G  

Pa-234   N   1.2861E-01                                      1.63E+12             
131.30 3.078E-02 ?(  2.536E-01 5.01E+02 1.82E+01 G  
569.50-5.603E-02 +   4.710E-01 5.13E+02 9.30E+00 G  
946.00 2.235E-01  (  3.295E-01 9.29E+01 1.35E+01 G  
880.52-2.363E-01 +   4.900E-01 1.29E+02 1.05E+01 G  
883.24 1.801E-01 &(  4.664E-01 1.60E+02 9.70E+00 G  

Pb-212   N   5.8577E-01                                      5.12E+12             
238.63 5.858E-01  (P 8.703E-02 1.08E+01 4.36E+01 G  
300.09 1.007E+00 & P 1.239E+00 7.50E+01 3.18E+00 G  

Pb-214   N   1.5979E+01                                      5.84E+05             
351.93 1.612E+01  (P 1.303E-01 1.43E+00 3.56E+01 G  
295.22 1.549E+01  (P 2.289E-01 2.04E+00 1.84E+01 G  
242.00 1.654E+01  (  5.535E-01 3.46E+00 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.7641E+01                                      5.84E+05             
186.21 1.764E+01 @(  1.365E+00 6.63E+00 3.56E+00 G  

Th-234   N  -2.5263E-01                                      1.63E+12             
63.30-1.371E+00 ?(  3.312E+00 1.48E+02 3.75E+00 G  
92.59 7.132E-01  (  1.254E+00 1.08E+02 4.34E+00 G  

Tl-208   N   1.9208E-01                                      5.12E+12             
583.19 1.921E-01  (  4.751E-02 2.11E+01 8.50E+01 G  
277.37-2.870E-02 %   5.906E-01 1.25E+03 6.60E+00 G  
860.53 5.861E-03 %   3.959E-01 4.10E+03 1.24E+01 G  

U-235    N   8.1246E-01                                      2.57E+11             
143.77-2.677E-01 &(  4.253E-01 9.76E+01 1.09E+01 G  
205.32-3.358E-01 +   9.467E-01 1.72E+02 5.02E+00 G  
163.36 3.725E-01 ?(  9.048E-01 1.49E+02 5.08E+00 G  
185.72 1.059E+00 @(  8.282E-02 5.81E+00 5.70E+01 G  

Energy duplication    
93.35 2.091E-01 -   7.871E-01 2.30E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76       805.       -13.    -0.005   619.65  -7.818E-02   
Th-234      63.30       919.       -29.    -0.011   295.55  -1.371E+00   
Th-234      92.48       792.        37.     0.014   215.86   7.132E-01   
U-235       93.35       560.        15.     0.005   459.90   2.091E-01   
Eu-154     123.08       825.        20.     0.007   415.71   3.301E-02   
Pa-234     131.45       894.         8.     0.003  1002.33   3.078E-02   
U-235      144.57       930.       -45.    -0.017   195.17  -2.677E-01   
U-235      163.52       894.        29.     0.011   297.20   3.725E-01   
U-235      186.15       885.       886.     0.328    11.63   1.059E+00   
U-235      205.31       832.       -24.    -0.009   344.66  -3.358E-01   
Pa-234     569.85       198.        -4.    -0.001  1025.49  -5.603E-02   
Cs-137     661.48       196.        25.     0.009   164.33   4.340E-02   
Eu-154     723.29       128.         6.     0.002   513.54   4.971E-02   
Bi-212     727.37       104.        30.     0.011   102.89   7.108E-01   
Bi-212     785.88       109.       122.     0.045    30.17   1.832E+01   
Eu-154     874.96       133.        -4.    -0.002   759.69  -6.406E-02   
Pa-234     880.70       150.       -14.    -0.005   257.40  -2.363E-01   
Pa-234     882.94       116.        10.     0.004   320.95   1.801E-01   
Pa-234     945.71       102.        16.     0.006   185.84   2.235E-01   
Eu-154    1005.34        87.         6.     0.002   450.73   6.610E-02   
Co-60     1172.98        77.        21.     0.008   127.64   4.638E-02   
Eu-154    1273.50        65.        15.     0.005   162.47   1.005E-01   
Bi-212    1621.50        29.        15.     0.006   111.64   2.903E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9416E-01    4.9416E-01   2.2684E-01    2.2964E-01  1.604E-01
Am-241 #A   -7.8175E-02   -7.8183E-02   4.8446E-01    4.8450E-01  3.975E-01
Bi-212 #     3.1767E+00    3.1767E+00   9.5852E-01    9.7223E-01  5.632E-01
Bi-214       1.4631E+01    1.4632E+01   4.5396E-01    8.0542E-01  9.679E-02
Co-60  #A    2.3717E-02    2.3924E-02   3.0536E-02    3.0556E-02  3.949E-02
Cs-137 #A    4.3330E-02    4.3396E-02   7.1312E-02    7.1339E-02  5.697E-02
Eu-152  C    6.1053E-01    6.1260E-01   1.5819E-01    1.6203E-01  1.574E-01
Eu-154 #A    4.9481E-02    4.9745E-02   8.0819E-02    8.0860E-02  3.977E-01
K-40         9.1633E+00    9.1633E+00   1.2171E+00    1.3013E+00  4.614E-01
Pa-234 #A    1.2861E-01    1.2861E-01   2.3901E-01    2.4115E-01  2.536E-01
Pb-212       5.8577E-01    5.8577E-01   1.2960E-01    1.3835E-01  8.703E-02
Pb-214       1.5978E+01    1.5979E+01   4.5402E-01    9.9855E-01  1.303E-01
Ra-226 #     1.7641E+01    1.7641E+01   2.3397E+00    2.6278E+00  1.365E+00
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Th-234 #A   -2.5263E-01   -2.5263E-01   4.6229E-01    4.6291E-01  3.312E+00
Tl-208       1.9208E-01    1.9208E-01   8.0928E-02    8.1873E-02  4.751E-02
U-235  #C    8.1246E-01    8.1246E-01   9.4488E-02    1.0797E-01  4.253E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  964.0 to  2035.0 keV)     5.869E+01  pCi/g         
Total Decayed Activity (  964.0 to  2035.0 keV) 5.8686546E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243249                        Location:        Radiological Screening Yard   
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        4044-0012                     Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        01/21/13 09:11                
Lab ID:          QC673549                      Analyzed:        02/20/13 09:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          194740                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0330 U        0.0690         0.0520            0.9     
Bismuth-212                          0.00271 U       0.203          0.167                     
Bismuth-214                          0.0259 U        0.0281         0.0341                    
Cesium-137                           0 U             0.00971        0.0208            0.07    
Cobalt-60                            0.00413 U       0.0222         0.0175            0.03    
Europium-152                         0.0172 U        0.0519         0.0372            0.1     
Europium-154                         0.00553 U       0.0127         0.117             0.2     
Lead-212                            -0.00137 U       0.0322         0.0232                    
Lead-214                             0.00627 U       0.0327         0.0290                    
Potassium-40                        -0.413 U        16.5            0.234                     
Protactinium-234                     0.0150 U        0.0267         0.0370                    
Radium-226 (By Bismuth-214)          0.0259 U        0.0281         0.0341            0.2     
Thallium-208                         0.00735 U       0.0233         0.0155                    
Thorium-232 (By Actinium-228)        0.0163 U        0.0448         0.0488            0.9     
Thorium-234                          0.199 U         0.558          0.432                     
Uranium-235                          0.0220 U        0.0669         0.0989            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243249 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC673549                                                       

Seqnum : 1513073891005.3                               Matrix        : Soil                                                           

File   : 2_20130220_005                                Batch         : 194740                       Time      : 20-FEB-2013 09:53     

Cal    : 20-FEB-2013 07:42:05,09-JAN-2013 12:22:14     Caldate       : 20-FEB-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    0.0330         0.0520   .06899         .069032        u      
Bismuth-212                      0.00271        0.167    .20341         .20341         u      
Bismuth-214                      0.0259         0.0341   .028086        .02811         u      
Cesium-137                       0              0.0208   .0097132       .0097132       u      
Cobalt-60                        0.00413        0.0175   .022172        .022173        u      
Europium-152                     0.0172         0.0372   .05192         .051929        u      
Europium-154                     0.00553        0.117    .012717        .01272         u      
Lead-212                         -0.00137       0.0232   .032166        .032166        u      
Lead-214                         0.00627        0.0290   .032677        .032679        u      
Potassium-40                     -0.413         0.234    16.503         16.503         u      
Protactinium-234                 0.0150         0.0370   .026703        .026963        u      
Radium-226 (By Bismuth-214)      0.0259         0.0341   .028086        .02811         u      
Thallium-208                     0.00735        0.0155   .02331         .023314        u      
Thorium-232 (By Actinium-228)    0.0163         0.0488   .044838        .044854        u      
Thorium-234                      0.199          0.432    .55822         .55854         u      
Uranium-235                      0.0220         0.0989   .066892        .066907        u      

u=use  

Page 1 of 1                                                                                                           1513073891005.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC673549, 194740, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130220_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 1/21/2013 09:11           Live Time: 2700   sec

Acquisition Time: 2/20/2013 09:53:17        Real Time: 2703   sec
Analysis Time: 3/26/2013 17:44           Dead Time: 0.10   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.632E-02      4.484E-02      4.485E-02      4.879E-02
Am-241    #AB    3.299E-02      6.899E-02      6.903E-02      5.196E-02
Bi-212    #AB    2.705E-03      2.034E-01      2.034E-01      1.670E-01
Bi-214    #AB    2.593E-02      2.809E-02      2.811E-02      3.406E-02
Co-60     #AB    4.129E-03      2.217E-02      2.217E-02      1.751E-02
Cs-137    #AB    0.000E+00      9.713E-03      9.713E-03      2.079E-02
Eu-152    #AB    1.716E-02      5.192E-02      5.193E-02      3.722E-02
Eu-154    #AB    5.526E-03      1.272E-02      1.272E-02      1.171E-01
K-40      #AB   -4.126E-01      1.650E+01      1.650E+01      2.338E-01
Pa-234    #AB    1.501E-02      2.670E-02      2.696E-02      3.704E-02
Pb-212    #AB   -1.373E-03      3.217E-02      3.217E-02      2.318E-02
Pb-214    #AB    6.265E-03      3.268E-02      3.268E-02      2.898E-02
Ra-226    #AB    0.000E+00      2.134E-01      2.134E-01      2.789E-01
Th-234    #AB    1.991E-01      5.582E-01      5.585E-01      4.319E-01
Tl-208    #AB    7.354E-03      2.331E-02      2.331E-02      1.548E-02
U-235     #AB    2.199E-02      6.689E-02      6.691E-02      9.892E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.544E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
QC673549, 194740, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130220_005.An1

Acquisition information
Start time:                 2/20/2013 09:53:17
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/21/2013 09:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.74    59.53        14.         6.     0.002   209.12   0.830s
Th-234    253.06    63.37        16.         4.     0.002   280.41   0.834s
Ac-228    372.87    93.35        33.         1.     0.000  1263.94   0.865D
U-235     372.87    93.35        33.         1.     0.000  1263.94   0.865D
Eu-152    485.18   121.46        43.        -4.    -0.002   428.26   0.894s
Eu-154    489.33   122.50        27.         7.     0.002   230.11   0.896s
Pa-234    518.51   129.80        20.        -5.    -0.002   258.99   0.904s
U-235     650.82   162.91        35.         6.     0.002   304.15   0.937s
U-235     820.08   205.26        28.        -2.    -0.001   867.56   0.978s
Tl-208   1099.05   275.06        17.         2.     0.001   784.33   1.049s
Pb-212   1200.16   300.35        32.        -6.    -0.002   301.58   1.070s
Ac-228   1348.00   337.34        17.         2.     0.001   769.75   1.106s
Eu-152   1377.68   344.76        20.         3.     0.001   404.98   1.112s
Pb-214   1406.13   351.88        22.         2.     0.001   114.72   1.119 
Pa-234   2275.06   569.21        13.         3.     0.001   325.18   1.312s
Tl-208   2335.22   584.25        18.         1.     0.000  1290.31   1.324s
Eu-154   2889.08   722.74        17.        -3.    -0.001   401.75   1.438s
Bi-212   3139.91   785.44        11.        -2.    -0.001   443.42   1.486s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   3439.88   860.43        10.         3.     0.001   316.95   1.542s
Eu-154   3490.66   873.12        12.        -1.     0.000  1106.94   1.551s
Pa-234   3532.53   883.59         8.         3.     0.001   334.62   1.559s
Ac-228   3643.58   911.34         9.         3.     0.001   274.83   1.578s
Pa-234   3783.62   946.34        16.        -2.    -0.001   467.17   1.603s
Eu-152   3851.39   963.28        10.         2.     0.001   449.79   1.616s
Ac-228   3858.32   965.01         6.         1.     0.000  1152.99   1.619s
Eu-154   3973.85   993.88         7.        -2.    -0.001   445.58   1.638s
Co-60    5325.25  1331.51        10.         2.     0.001   537.00   1.844s
Bi-212   6483.22  1620.67         6.         0.     0.000  1986.97   1.985s
Bi-214   7056.52  1763.79         1.         5.     0.002   108.30   2.043s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.6315E-02                                      5.12E+12             
911.20 2.346E-02 ?(  4.879E-02 1.37E+02 2.62E+01 G  
968.96 7.255E-03 ?(  6.718E-02 5.76E+02 1.59E+01 G  
338.32 1.252E-02 ?(  7.764E-02 3.85E+02 1.14E+01 G  

Energy duplication    
93.35 2.551E-02 ?   2.630E-01 6.32E+02 4.10E+00 XA 

Am-241   I   3.2990E-02                                      1.58E+05             
59.54 3.299E-02 ?(  5.196E-02 1.05E+02 3.59E+01 G  

Bi-212   N   2.7051E-03                                      5.12E+12             
727.33 2.705E-03 &(  1.670E-01 3.76E+03 6.65E+00 G  
785.37-3.286E-01 +   1.144E+00 2.22E+02 1.11E+00 G  

1620.74-6.492E-02 +   1.047E+00 9.93E+02 1.51E+00 G  

Bi-214   N   2.5934E-02                                      5.84E+05             
609.31 5.335E-04 %(P 3.406E-02 7.31E+01 4.55E+01 G  

1120.29-5.091E-02 % P 1.259E-01 2.17E+04 1.49E+01 G  
1764.49 1.014E-01 ?(  5.249E-02 5.41E+01 1.53E+01 G  

Co-60    T   4.1288E-03                                      1.93E+03             
1332.49 4.129E-03 &(  1.751E-02 2.68E+02 1.00E+02 G  
1173.23 6.552E-05 %   1.244E-02 1.15E+04 9.98E+01 G  

Eu-152   I   1.7157E-02                                      4.94E+03             
344.28 1.160E-02 &(  3.722E-02 2.02E+02 2.66E+01 G  
121.78-1.047E-02 +   3.601E-02 2.14E+02 2.84E+01 G  
778.90 0.000E+00 -   1.375E-01 1.00E+03 1.30E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08 2.736E-02 ?(  9.645E-02 2.25E+02 1.45E+01 G  

1112.08 0.000E+00 -   3.650E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.807E-02 1.00E+03 2.09E+01 G  

Eu-154   I   5.5262E-03                                      3.14E+03             
873.18-1.309E-02 ?(  1.171E-01 5.53E+02 1.22E+01 G  
123.07 1.113E-02 ?(  1.988E-02 1.15E+02 4.04E+01 G  

1274.43 2.966E-04 %   3.764E-02 7.72E+03 3.49E+01 G  
723.30-2.356E-02 +   7.471E-02 2.01E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.152E-01 1.00E+03 1.79E+01 G  
996.25-3.359E-02 +   1.162E-01 2.23E+02 1.05E+01 G  

K-40     N  -4.1257E-01                                      4.57E+11             
1460.82-4.126E-01 %(P 2.338E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.5011E-02                                      1.63E+12             
131.30-1.846E-02 &(  3.704E-02 1.29E+02 1.82E+01 G  
569.50 4.689E-02 &(  1.182E-01 1.63E+02 9.30E+00 G  
946.00-3.429E-02 +   1.270E-01 2.34E+02 1.35E+01 G  
880.52 2.131E-03 %   1.119E-01 3.20E+03 1.05E+01 G  
883.24 4.725E-02 ?(  1.209E-01 1.67E+02 9.70E+00 G  

Pb-212   N  -1.3732E-03                                      5.12E+12             
238.63-1.373E-03 &(P 2.318E-02 1.08E+02 4.36E+01 G  
300.09-1.674E-01 + P 3.571E-01 1.51E+02 3.18E+00 G  

Pb-214   N   6.2652E-03                                      5.84E+05             
351.93 6.265E-03 ?(P 2.898E-02 5.74E+01 3.56E+01 G  
295.22-2.159E-02 % P 5.588E-02 7.06E+03 1.84E+01 G  
242.00 8.754E-03 %   1.479E-01 1.03E+03 7.27E+00 G  

Th-234   N   1.9907E-01                                      1.63E+12             
63.30 1.991E-01 ?(  4.319E-01 1.40E+02 3.75E+00 G  
92.59 3.351E-04 %   2.104E-01 3.81E+04 4.34E+00 G  

Tl-208   N   7.3543E-03                                      5.12E+12             
583.19 1.476E-03 &(  1.548E-02 6.45E+02 8.50E+01 G  
277.37 1.872E-02 &(  1.183E-01 3.92E+02 6.60E+00 G  
860.53 4.160E-02 ?(  1.010E-01 1.58E+02 1.24E+01 G  

U-235    N   2.1993E-02                                      2.57E+11             
143.77-1.847E-03 %(  9.892E-02 3.26E+03 1.09E+01 G  
205.32-2.440E-02 &   1.717E-01 4.34E+02 5.02E+00 G  
163.36 7.333E-02 &(  1.767E-01 1.52E+02 5.08E+00 G  
185.72 3.470E-04 %   1.162E-02 2.04E+03 5.70E+01 G  

Energy duplication    
93.35 1.816E-02 ?   1.872E-01 6.32E+02 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53        14.         6.     0.002   209.12   3.299E-02   
Th-234      63.37        16.         4.     0.002   280.41   1.991E-01   
Ac-228      93.35        33.         1.     0.000  1263.94   2.551E-02   
U-235       93.35        33.         1.     0.000  1263.94   1.816E-02   
Eu-152     121.46        43.        -4.    -0.002   428.26  -1.047E-02   
Eu-154     122.50        27.         7.     0.002   230.11   1.113E-02   
Pa-234     129.80        20.        -5.    -0.002   258.99  -1.846E-02   
U-235      162.91        35.         6.     0.002   304.15   7.333E-02   
U-235      205.26        28.        -2.    -0.001   867.56  -2.440E-02   
Tl-208     275.06        17.         2.     0.001   784.33   1.872E-02   
Pb-212     300.35        32.        -6.    -0.002   301.58  -1.674E-01  P
Ac-228     337.34        17.         2.     0.001   769.75   1.252E-02   
Eu-152     344.76        20.         3.     0.001   404.98   1.160E-02   
Pb-214     351.88        22.         2.     0.001   114.72   6.265E-03  P
Pa-234     569.21        13.         3.     0.001   325.18   4.689E-02   
Tl-208     584.25        18.         1.     0.000  1290.31   1.476E-03   
Eu-154     722.74        17.        -3.    -0.001   401.75  -2.356E-02   
Bi-212     785.44        11.        -2.    -0.001   443.42  -3.286E-01   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     860.43        10.         3.     0.001   316.95   4.160E-02   
Eu-154     873.12        12.        -1.     0.000  1106.94  -1.309E-02   
Pa-234     883.59         8.         3.     0.001   334.62   4.725E-02   
Ac-228     911.34         9.         3.     0.001   274.83   2.346E-02   
Pa-234     946.34        16.        -2.    -0.001   467.17  -3.429E-02   
Eu-152     963.28        10.         2.     0.001   449.79   2.736E-02   
Ac-228     965.01         6.         1.     0.000  1152.99   7.255E-03   
Eu-154     993.88         7.        -2.    -0.001   445.58  -3.359E-02   
Co-60     1331.51        10.         2.     0.001   537.00   4.129E-03   
Bi-212    1620.67         6.         0.     0.000  1986.97  -6.492E-02   
Bi-214    1763.79         1.         5.     0.002   108.30   1.014E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.6315E-02    1.6315E-02   4.4838E-02    4.4854E-02  4.879E-02
Am-241 #A    3.2986E-02    3.2990E-02   6.8990E-02    6.9032E-02  5.196E-02
Bi-212 #A    2.7051E-03    2.7051E-03   2.0341E-01    2.0341E-01  1.670E-01
Bi-214 #A    2.5933E-02    2.5934E-02   2.8086E-02    2.8110E-02  3.406E-02
Co-60  #A    4.0844E-03    4.1288E-03   2.2172E-02    2.2173E-02  1.751E-02
Cs-137 #A    0.0000E+00    0.0000E+00   9.7132E-03    9.7132E-03  2.079E-02
Eu-152 #A    1.7085E-02    1.7157E-02   5.1920E-02    5.1929E-02  3.722E-02
Eu-154 #A    5.4897E-03    5.5262E-03   1.2717E-02    1.2720E-02  1.171E-01
K-40   #A   -4.1257E-01   -4.1257E-01   1.6503E+01    1.6503E+01  2.338E-01
Pa-234 #A    1.5011E-02    1.5011E-02   2.6703E-02    2.6963E-02  3.704E-02
Pb-212 #A   -1.3732E-03   -1.3732E-03   3.2166E-02    3.2166E-02  2.318E-02
Pb-214 #A    6.2650E-03    6.2652E-03   3.2677E-02    3.2679E-02  2.898E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.1344E-01    2.1344E-01  2.789E-01
Th-234 #A    1.9907E-01    1.9907E-01   5.5822E-01    5.5854E-01  4.319E-01
Tl-208 #A    7.3543E-03    7.3543E-03   2.3310E-02    2.3314E-02  1.548E-02
U-235  #A    2.1993E-02    2.1993E-02   6.6892E-02    6.6907E-02  9.892E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2035.2 keV) 0.0000000E+00  pCi/g         

168 of 320



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:44:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220_005.An1               

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/4/2013  Time: 07:31:09

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0398 +0.250119*Channel -2.09335e-008*Channel**2

FWHM (ch) =   3.0703 +0.001173*Channel -5.25907e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.79 -0.01%      0.90     0.91   -0.45%
978.43      244.70   244.66  0.01%      1.06     1.04    1.48%

1376.86      344.28   344.30 -0.01%      1.14     1.15   -1.01%
3115.25      778.90   778.94 -0.00%      1.54     1.55   -0.64%
3855.74      964.08   964.04  0.00%      1.71     1.70    0.71%
5632.22     1408.01  1408.02 -0.00%      2.00     2.00   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:00:19

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0284 +0.250112*Channel -1.9787e-008*Channel**2

FWHM (ch) =   3.1240 +0.001114*Channel -5.10057e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.80 -0.01%      0.90     0.91   -1.35%
978.39      244.70   244.66  0.02%      1.06     1.04    1.60%

1376.82      344.28   344.29 -0.00%      1.14     1.14    0.33%
3115.20      778.90   778.93 -0.00%      1.49     1.52   -2.00%
3855.79      964.08   964.06  0.00%      1.69     1.66    1.43%
5632.16     1408.01  1408.02 -0.00%      1.94     1.94   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/14/2013  Time: 07:52:04

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1034 +0.250294*Channel -5.27915e-008*Channel**2

FWHM (ch) =   3.0703 +0.001089*Channel -5.12639e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.59      121.78   121.88 -0.08%      0.90     0.90    0.52%
977.27      244.70   244.66  0.02%      1.03     1.02    1.16%

1374.98      344.28   344.15  0.04%      1.10     1.12   -1.57%
3113.89      778.90   778.98 -0.01%      1.46     1.49   -2.21%
3854.56      964.08   964.09 -0.00%      1.67     1.63    2.51%
5631.64     1408.01  1407.99  0.00%      1.88     1.89   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

202 of 320



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

205 of 320



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        

211 of 320



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

219 of 320



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

220 of 320



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 2/20/2013  Time: 07:42:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0313 +0.250292*Channel -4.89765e-008*Channel**2

FWHM (ch) =   3.0650 +0.001070*Channel -4.88454e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.89 -0.08%      0.87     0.89   -2.80%
977.52      244.70   244.65  0.02%      1.04     1.02    2.55%

1375.25      344.28   344.15  0.04%      1.12     1.11    0.29%
3114.10      778.90   778.99 -0.01%      1.50     1.48    1.14%
3854.60      964.08   964.08 -0.00%      1.58     1.62   -1.96%
5631.48     1408.01  1407.99  0.00%      1.89     1.88    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/7/2013  Time: 08:14:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1438 +0.250271*Channel -5.28192e-008*Channel**2

FWHM (ch) =   3.0796 +0.001173*Channel -7.46786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.47      121.78   121.88 -0.08%      0.92     0.91    1.66%
977.19      244.70   244.66  0.02%      1.03     1.04   -0.99%

1374.96      344.28   344.16  0.04%      1.13     1.14   -1.10%
3114.03      778.90   778.98 -0.01%      1.50     1.50    0.11%
3854.73      964.08   964.09 -0.00%      1.63     1.62    0.61%
5632.00     1408.01  1407.99  0.00%      1.82     1.83   -0.23%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130304001_QCAsLeft                                                        
Acquired: 3/4/2013 07:20:12
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130304001_QCAsLeft.An1

Acquisition information
Start time:                 3/4/2013 07:20:12
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0215

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17057.   1.21   1.21  1.892E-02
45.49     7151.   1.74   0.82  1.873E-02
46.81     2031.   6.40   0.82  1.868E-02
121.79    90122.   0.36   0.90  1.612E-02   121.78  28.410  9.993E-01 QA122 
244.66    17578.   0.91   1.06  1.192E-02   244.70   7.550  9.919E-01 Qa245 
295.93      944.   7.84   1.04  1.073E-02
344.30    50008.   0.48   1.14  9.599E-03   344.28  26.590  9.948E-01 Qa344 
367.74     1642.   4.73   1.05  9.357E-03
411.19     3687.   2.37   1.13  8.907E-03
444.03     4747.   1.96   1.28  8.566E-03
488.88      580.   9.91   1.28  8.102E-03
564.17      592.   9.12   1.36  7.320E-03
586.32      570.  10.07   1.25  7.093E-03
678.71      521.   9.09   1.47  6.136E-03
688.77      959.   7.77   1.51  6.032E-03
778.94    13181.   1.08   1.54  5.098E-03   778.90  12.970  1.012E+00 Qa779 
867.39     3912.   2.46   1.63  4.761E-03
919.56      377.  10.88   1.67  4.562E-03
964.03    12551.   1.05   1.72  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.26      671.   5.79   1.73  4.293E-03
1085.96     7972.   1.21   1.79  4.096E-03
1089.85     1329.   4.48   1.80  4.087E-03
1112.06    10638.   1.10   1.77  4.032E-03
1213.03     1092.   5.24   1.70  3.786E-03
1299.13     1159.   3.62   1.72  3.575E-03
1407.97    13666.   0.89   2.01  3.309E-03  1408.01  20.850  1.006E+00 Qa1408
1457.53      346.   5.56   1.35  3.188E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.98    39.97      9569.     17057. 9.017E+05    2.43   1.205  -      s 
182.03    45.48      4155.      7151. 3.818E+05    3.48   0.821  -       D
187.30    46.80      7448.      2031. 1.087E+05   12.81   0.822  -       D

1183.44   295.93      1622.       944. 8.803E+04   15.69   1.044  -        
1470.61   367.74      1368.      1642. 1.754E+05    9.45   1.053  -      s 
1644.36   411.19      1198.      3687. 4.139E+05    4.74   1.132  -        
1775.69   444.03      1223.      4747. 5.541E+05    3.92   1.277  -        
1955.08   488.88       974.       580. 7.161E+04   19.82   1.282  -        
2256.21   564.36      1163.       592. 8.090E+04   18.24   1.362  -       D
2344.79   586.32       974.       570. 8.039E+04   20.14   1.248  -        
2714.40   678.73      1006.       470. 7.662E+04   25.49   1.336  -        
2754.57   688.77      1242.       959. 1.590E+05   15.54   1.508  -        
3469.07   867.39      1332.      3912. 8.216E+05    4.91   1.627  -        
3677.79   919.94       650.       377. 8.255E+04   21.75   1.668  -       D
4020.66  1005.11       418.       671. 1.563E+05   11.57   1.733  -       D
4343.50  1085.88       685.      7972. 1.946E+06    2.43   1.792  -       D
4359.10  1089.78      1111.      1329. 3.252E+05    8.97   1.795  -       D
4447.94  1112.06       693.     10638. 2.638E+06    2.19   1.772  -        
4851.95  1213.03       462.      1092. 2.883E+05   10.47   1.702  -        
5196.46  1299.13       136.      1159. 3.242E+05    7.23   1.715  -        
5830.34  1457.53         4.       346. 1.084E+05   11.12   1.355  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.79      5632.     90122.   150.204     0.72   0.904 
Qa-245    978.43   244.66      2709.     17578.    29.296     1.81   1.058 
Qa-344   1376.85   344.30      1994.     50008.    83.346     0.95   1.135 
Qa-779   3115.24   778.94      1582.     13181.    21.968     2.16   1.543 
Qa-964   3855.72   964.03       979.     12551.    20.918     2.10   1.717 
Qa-1408  5632.04  1407.97       179.     13666.    22.777     1.77   2.010 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9926E-01                                      4.94E+03             
121.78 9.993E-01  (  1.939E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9189E-01                                      4.94E+03             
244.70 9.919E-01  (  6.844E-03 9.07E-01 7.55E+00 G  

Qa-344       9.9484E-01                                      4.94E+03             
344.28 9.948E-01  (  2.070E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0123E+00                                      4.94E+03             
778.90 1.012E+00  (  7.117E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0004E+00                                      4.94E+03             
964.08 1.000E+00  (  5.811E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.292E-03 8.87E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8642E-01    9.9926E-01   7.2353E-03    1.1431E-01  1.939E-03
Qa-245       8.7988E-01    9.9189E-01   1.7999E-02    1.1466E-01  6.844E-03
Qa-344       8.8250E-01    9.9484E-01   9.4648E-03    1.1397E-01  2.070E-03
Qa-779       8.9796E-01    1.0123E+00   2.1884E-02    1.1762E-01  7.117E-03
Qa-964       8.8744E-01    1.0004E+00   2.0997E-02    1.1613E-01  5.811E-03
Qa-1408      8.9221E-01    1.0058E+00   1.7837E-02    1.1620E-01  2.292E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.326E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 6.0044742E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 07:49:23
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.50      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130307001_QCAsLeft.An1

Acquisition information
Start time:                 3/7/2013 07:49:23
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0210

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.05    14347.   1.22   0.83  1.892E-02
45.56     7382.   1.67   0.83  1.873E-02
46.83     1989.   6.54   0.83  1.868E-02
121.80    89246.   0.36   0.90  1.612E-02   121.78  28.410  9.900E-01 QA122 
244.67    17908.   0.82   1.04  1.192E-02   244.70   7.550  1.011E+00 Qa245 
295.92      973.   7.60   1.06  1.073E-02
344.29    49951.   0.47   1.14  9.599E-03   344.28  26.590  9.941E-01 Qa344 
367.71     1655.   4.58   1.19  9.357E-03
411.19     3599.   2.30   1.20  8.907E-03
444.05     4758.   2.04   1.25  8.566E-03
488.80      624.  10.48   1.28  8.103E-03
564.20      599.  12.71   1.37  7.322E-03
586.42      512.  12.58   1.05  7.092E-03
688.73     1053.   7.88   1.31  6.032E-03
719.18      409.  15.12   1.55  5.717E-03
778.93    12947.   1.01   1.49  5.098E-03   778.90  12.970  9.947E-01 Qa779 
810.53      379.  16.04   0.82  4.978E-03
867.38     3920.   2.34   1.58  4.761E-03
919.32      459.  12.32   1.71  4.564E-03
964.04    12494.   1.01   1.69  4.394E-03   964.08  14.500  9.963E-01 Qa964 

1005.05      738.   7.94   1.98  4.294E-03
1085.93     8040.   1.21   1.75  4.096E-03
1089.89     1407.   4.21   1.75  4.086E-03
1112.04    10560.   1.13   1.83  4.032E-03
1212.87     1050.   4.87   1.89  3.786E-03
1299.08     1086.   3.93   1.43  3.575E-03
1407.98    13421.   0.90   1.95  3.309E-03  1408.01  20.850  9.882E-01 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:00:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.63      331.   6.21   1.68  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.98      9384.     17003. 8.989E+05    2.42   1.179  -      s 
181.99    45.49      4056.      7257. 3.875E+05    3.42   0.832  -       D
187.09    46.77      7324.      2139. 1.145E+05   12.11   0.833  -       D

1183.36   295.92      1604.       973. 9.073E+04   15.19   1.062  -        
1470.45   367.71      1317.      1655. 1.769E+05    9.15   1.192  -      s 
1644.34   411.19      1082.      3599. 4.041E+05    4.60   1.199  -        
1775.77   444.05      1297.      4758. 5.554E+05    4.08   1.251  -        
1954.73   488.80      1142.       624. 7.704E+04   20.96   1.279  -      s 
2256.29   564.20      1573.       599. 8.178E+04   25.42   1.374  -        
2345.18   586.42      1174.       512. 7.221E+04   25.16   1.053  -        
2754.39   688.73      1423.      1053. 1.746E+05   15.76   1.315  -        
2876.20   719.18      1035.       409. 7.155E+04   30.24   1.553  -      s 
3241.59   810.53       977.       379. 7.618E+04   32.08   0.817  -      s 
3469.02   867.38      1182.      3920. 8.234E+05    4.68   1.580  -        
3676.82   919.32       762.       459. 1.006E+05   24.64   1.713  -      s 
4019.78  1005.05       587.       738. 1.719E+05   15.88   1.982  -      s 
4343.40  1085.86       709.      8040. 1.963E+06    2.42   1.750  -       D
4359.24  1089.82      1049.      1407. 3.443E+05    8.41   1.752  -       D
4447.85  1112.04       774.     10560. 2.619E+06    2.25   1.829  -      s 
4851.26  1212.87       390.      1050. 2.773E+05    9.73   1.888  -        
5196.24  1299.08       164.      1086. 3.039E+05    7.87   1.427  -      s 
5830.71  1457.63        17.       331. 1.038E+05   12.42   1.682  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.80      5708.     89246.   148.744     0.73   0.902 
Qa-245    978.39   244.66      2917.     17982.    29.970     1.83   1.059 
Qa-344   1376.82   344.29      1886.     49951.    83.252     0.95   1.144 
Qa-779   3115.20   778.93      1141.     12947.    21.578     2.02   1.495 
Qa-964   3855.71   964.04       792.     12494.    20.823     2.02   1.693 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.02  1407.98       234.     13421.    22.368     1.81   1.952 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8997E-01                                      4.94E+03             
121.78 9.900E-01  (  1.953E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0151E+00                                      4.94E+03             
244.70 1.015E+00  (  7.104E-03 9.14E-01 7.55E+00 G  

Qa-344       9.9413E-01                                      4.94E+03             
344.28 9.941E-01  (  2.014E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9469E-01                                      4.94E+03             
778.90 9.947E-01  (  6.048E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9629E-01                                      4.94E+03             
964.08 9.963E-01  (  5.229E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8815E-01                                      4.94E+03             
1408.01 9.882E-01  (  2.624E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7780E-01    9.8997E-01   7.2161E-03    1.1325E-01  1.953E-03
Qa-245       9.0013E-01    1.0151E+00   1.8561E-02    1.1737E-01  7.104E-03
Qa-344       8.8149E-01    9.9413E-01   9.4341E-03    1.1389E-01  2.014E-03
Qa-779       8.8199E-01    9.9469E-01   2.0068E-02    1.1532E-01  6.048E-03
Qa-964       8.8340E-01    9.9629E-01   2.0110E-02    1.1550E-01  5.229E-03
Qa-1408      8.7619E-01    9.8815E-01   1.7858E-02    1.1422E-01  2.624E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.301E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 5.9783764E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130214001_QCAsLeft                                                        
Acquired: 2/14/2013 07:41:10
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.94   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130214001_QCAsLeft.An1

Acquisition information
Start time:                 2/14/2013 07:41:10
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0585

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    10928.   1.46   1.12  1.774E-02
45.49     5489.   2.03   0.82  1.759E-02
46.91     1450.   8.24   0.82  1.755E-02
121.88    87356.   0.37   0.90  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.66    17925.   0.89   1.03  1.231E-02   244.70   7.550  9.771E-01 Qa245 
295.82      884.   8.11   0.90  1.099E-02
329.30      378.  16.17   1.03  1.012E-02
344.15    50500.   0.47   1.10  9.739E-03   344.28  26.590  9.880E-01 Qa344 
367.54     1721.   4.61   1.19  9.494E-03
411.06     3705.   2.27   1.24  9.042E-03
443.91     4790.   2.01   1.15  8.700E-03
488.64      578.   9.86   1.31  8.235E-03
563.95      564.  10.76   1.31  7.453E-03
586.37      630.  10.72   1.18  7.219E-03
678.72      547.  10.17   1.46  6.259E-03
688.78     1049.   7.71   1.43  6.155E-03
719.48      340.  17.11   1.06  5.836E-03
778.97    13386.   1.01   1.46  5.218E-03   778.90  12.970  1.002E+00 Qa779 
867.44     3957.   2.20   1.62  4.894E-03
919.32      392.  12.45   1.45  4.704E-03
964.09    12822.   0.99   1.67  4.540E-03   964.08  14.500  9.866E-01 Qa964 

1005.05      664.   7.75   2.16  4.432E-03
1085.91     8318.   1.19   1.71  4.219E-03
1089.94     1403.   4.06   1.71  4.209E-03
1112.03    11154.   1.10   1.77  4.150E-03
1212.94     1062.   5.28   2.09  3.885E-03
1299.07     1176.   3.75   2.06  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.94    14103.   0.87   1.89  3.372E-03  1408.01  20.850  1.016E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    39.99      5525.     10928. 6.162E+05    2.91   1.116  -      s 
181.34    45.43      3486.      5489. 3.120E+05    4.07   0.817  -       D
187.00    46.85      6424.      1450. 8.263E+04   16.49   0.819  -       D

1181.77   295.82      1572.       884. 8.041E+04   16.21   0.904  -        
1315.60   329.30      1293.       378. 3.736E+04   32.34   1.033  -        
1468.46   367.54      1387.      1721. 1.813E+05    9.22   1.187  -      s 
1642.45   411.06      1114.      3705. 4.098E+05    4.53   1.244  -        
1773.81   443.91      1362.      4790. 5.506E+05    4.02   1.147  -        
1952.67   488.64       954.       578. 7.018E+04   19.72   1.306  -        
2253.82   563.95      1158.       564. 7.572E+04   21.53   1.306  -        
2343.47   586.37      1230.       630. 8.729E+04   21.44   1.180  -      s 
2712.84   678.72       880.       547. 8.744E+04   20.34   1.457  -        
2753.05   688.78      1374.      1049. 1.704E+05   15.42   1.427  -        
2875.88   719.48       983.       340. 5.830E+04   34.21   1.058  -      s 
3467.80   867.44      1063.      3957. 8.086E+05    4.40   1.617  -        
3675.40   919.32       620.       392. 8.325E+04   24.90   1.447  -        
4018.46  1005.05       524.       664. 1.499E+05   15.51   2.162  -      s 
4342.11  1085.84       742.      8318. 1.971E+06    2.38   1.707  -       D
4358.25  1089.87       924.      1403. 3.334E+05    8.13   1.709  -       D
4446.66  1112.03       819.     11154. 2.687E+06    2.21   1.766  -        
4850.60  1212.94       454.      1062. 2.735E+05   10.56   2.091  -        
5195.46  1299.07       147.      1176. 3.215E+05    7.49   2.059  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.59   121.88      5117.     87356.   145.594     0.73   0.903 
Qa-245    977.27   244.66      2599.     17925.    29.875     1.77   1.034 
Qa-344   1374.97   344.15      2010.     50500.    84.167     0.95   1.101 
Qa-779   3113.87   778.97      1252.     13386.    22.311     2.01   1.459 
Qa-964   3854.54   964.09       790.     12822.    21.369     1.98   1.668 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.43  1407.94       202.     14103.    23.506     1.75   1.892 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0005E+00                                      4.94E+03             
121.78 1.000E+00  (  1.909E-03 3.66E-01 2.84E+01 G  

Qa-245       9.7712E-01                                      4.94E+03             
244.70 9.771E-01  (  6.475E-03 8.86E-01 7.55E+00 G  

Qa-344       9.8805E-01                                      4.94E+03             
344.28 9.880E-01  (  2.044E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0019E+00                                      4.94E+03             
778.90 1.002E+00  (  6.169E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8658E-01                                      4.94E+03             
964.08 9.866E-01  (  5.040E-03 9.91E-01 1.45E+01 G  

Qa-1408      1.0162E+00                                      4.94E+03             
1408.01 1.016E+00  (  2.384E-03 8.73E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130214001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8976E-01    1.0005E+00   7.3226E-03    1.1446E-01  1.909E-03
Qa-245       8.6896E-01    9.7712E-01   1.7308E-02    1.1289E-01  6.475E-03
Qa-344       8.7868E-01    9.8805E-01   9.3860E-03    1.1319E-01  2.044E-03
Qa-779       8.9099E-01    1.0019E+00   2.0162E-02    1.1614E-01  6.169E-03
Qa-964       8.7738E-01    9.8658E-01   1.9552E-02    1.1432E-01  5.040E-03
Qa-1408      9.0371E-01    1.0162E+00   1.7738E-02    1.1736E-01  2.384E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.0 keV)     5.309E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.0 keV) 5.9703197E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130220001_QCAsLeft                                                        
Acquired: 2/20/2013 07:31:11
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  2/20/2013 07:42:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130220001_QCAsLeft.An1

Acquisition information
Start time:                 2/20/2013 07:31:11
Live time:                600
Real time:                628
Dead time:                  4.41 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0615

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03    10525.   1.57   1.12  1.773E-02
45.52     5405.   2.03   0.82  1.759E-02
46.82     1491.   7.31   0.82  1.755E-02
121.89    87108.   0.37   0.87  1.556E-02   121.78  28.410  9.985E-01 QA122 
244.65    17953.   0.91   1.04  1.231E-02   244.70   7.550  9.795E-01 Qa245 
295.82      940.   7.76   0.98  1.099E-02
344.15    50658.   0.47   1.12  9.739E-03   344.28  26.590  9.920E-01 Qa344 
367.55     1601.   4.75   1.10  9.494E-03
411.02     3778.   2.31   1.18  9.042E-03
443.87     4963.   1.94   1.22  8.701E-03
488.61      622.   7.81   1.24  8.236E-03
563.92      517.  11.93   1.18  7.453E-03
586.28      599.  11.45   1.14  7.220E-03
678.68      490.  12.55   1.25  6.260E-03
688.60     1067.   7.00   1.53  6.157E-03
719.43      329.  15.39   1.33  5.836E-03
778.99    13326.   1.03   1.50  5.218E-03   778.90  12.970  9.982E-01 Qa779 
867.41     3948.   2.51   1.61  4.894E-03
919.46      378.  15.52   1.30  4.703E-03
926.20      276.  15.65   1.39  4.678E-03
964.07    12967.   0.99   1.59  4.540E-03   964.08  14.500  9.986E-01 Qa964 

1004.91      734.   7.01   1.74  4.432E-03
1085.91     8250.   1.18   1.70  4.219E-03
1089.92     1373.   4.13   1.70  4.209E-03
1112.03    10979.   1.11   1.68  4.150E-03
1212.99     1102.   4.97   1.91  3.885E-03
1299.21     1171.   3.85   1.75  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    14111.   0.87   1.90  3.372E-03  1408.01  20.850  1.018E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.82    40.03      6193.     10525. 5.935E+05    3.14   1.123  -      s 
181.73    45.54      3288.      5405. 3.073E+05    4.05   0.815  -       D
186.96    46.85      5191.      1491. 8.492E+04   14.62   0.817  -       D

1182.06   295.82      1620.       940. 8.555E+04   15.51   0.979  -        
1468.77   367.55      1350.      1601. 1.686E+05    9.50   1.097  -      s 
1642.56   411.02      1203.      3778. 4.178E+05    4.62   1.180  -        
1773.91   443.87      1302.      4963. 5.704E+05    3.88   1.222  -        
1952.77   488.55       870.       622. 7.555E+04   15.62   1.243  -       D
2253.92   563.92      1221.       517. 6.942E+04   23.87   1.176  -        
2343.31   586.28      1280.       599. 8.290E+04   22.90   1.143  -        
2712.85   678.68      1030.       490. 7.834E+04   25.09   1.253  -        
2752.53   688.60      1187.      1067. 1.733E+05   14.00   1.531  -        
2875.86   719.43       826.       329. 5.634E+04   30.77   1.335  -        
3467.82   867.41      1392.      3948. 8.067E+05    5.01   1.607  -        
3676.08   919.46       829.       378. 8.039E+04   31.05   1.305  -        
3703.05   926.20       547.       276. 5.895E+04   31.30   1.393  -        
4018.00  1004.91       490.       734. 1.656E+05   14.02   1.736  -      s 
4342.13  1085.83       650.      8250. 1.955E+06    2.37   1.697  -       D
4358.19  1089.85       926.      1373. 3.263E+05    8.27   1.699  -       D
4446.67  1112.03       792.     10979. 2.645E+06    2.22   1.680  -      s 
4850.77  1212.99       432.      1102. 2.837E+05    9.94   1.906  -        
5195.94  1299.21       187.      1171. 3.201E+05    7.70   1.755  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.89      5388.     87108.   145.179     0.74   0.870 
Qa-245    977.52   244.65      2940.     17953.    29.922     1.82   1.043 
Qa-344   1375.25   344.15      1874.     50658.    84.429     0.94   1.115 
Qa-779   3114.08   778.99      1327.     13326.    22.210     2.06   1.499 
Qa-964   3854.55   964.07       800.     12967.    21.612     1.97   1.587 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.31  1407.95       197.     14111.    23.519     1.74   1.903 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9849E-01                                      4.94E+03             
121.78 9.985E-01  (  1.961E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7948E-01                                      4.94E+03             
244.70 9.795E-01  (  6.893E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9196E-01                                      4.94E+03             
344.28 9.920E-01  (  1.975E-03 4.71E-01 2.66E+01 G  

Qa-779       9.9822E-01                                      4.94E+03             
778.90 9.982E-01  (  6.357E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9861E-01                                      4.94E+03             
964.08 9.986E-01  (  5.075E-03 9.85E-01 1.45E+01 G  

Qa-1408      1.0176E+00                                      4.94E+03             
1408.01 1.018E+00  (  2.357E-03 8.71E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8722E-01    9.9849E-01   7.3481E-03    1.1423E-01  1.961E-03
Qa-245       8.7033E-01    9.7948E-01   1.7854E-02    1.1324E-01  6.893E-03
Qa-344       8.8142E-01    9.9196E-01   9.3527E-03    1.1363E-01  1.975E-03
Qa-779       8.8698E-01    9.9822E-01   2.0523E-02    1.1579E-01  6.357E-03
Qa-964       8.8733E-01    9.9861E-01   1.9681E-02    1.1569E-01  5.075E-03
Qa-1408      9.0421E-01    1.0176E+00   1.7732E-02    1.1752E-01  2.357E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.318E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9843688E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130307001_QCAsLeft                                                        
Acquired: 3/7/2013 08:03:37
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130307001_QCAsLeft.An1

Acquisition information
Start time:                 3/7/2013 08:03:37
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0578

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10909.   1.50   1.12  1.774E-02
45.46     5389.   1.94   0.82  1.759E-02
46.82     1569.   7.32   0.82  1.755E-02
121.88    86930.   0.37   0.92  1.556E-02   121.78  28.410  9.986E-01 QA122 
244.66    18328.   0.81   1.04  1.231E-02   244.70   7.550  1.002E+00 Qa245 
295.88      861.   8.33   1.06  1.099E-02
344.16    50681.   0.47   1.13  9.739E-03   344.28  26.590  9.945E-01 Qa344 
367.56     1731.   4.90   1.18  9.494E-03
410.98     3870.   2.23   1.20  9.043E-03
443.89     4799.   2.03   1.23  8.701E-03
488.55      736.   9.78   1.12  8.236E-03
563.88      540.  11.63   1.15  7.453E-03
586.24      638.   9.41   1.12  7.221E-03
656.70      325.  18.92   0.83  6.488E-03
678.83      480.  12.16   1.05  6.258E-03
688.66     1002.   6.83   1.38  6.156E-03
719.31      473.  12.91   1.63  5.837E-03
778.98    13525.   1.02   1.50  5.218E-03   778.90  12.970  1.015E+00 Qa779 
810.49      432.  14.54   1.52  5.102E-03
867.45     4071.   2.42   1.57  4.894E-03
919.31      516.  10.87   1.76  4.704E-03
926.24      235.  19.11   1.67  4.678E-03
964.07    12980.   1.02   1.64  4.540E-03   964.08  14.500  1.002E+00 Qa964 

1005.18      620.   9.09   1.76  4.432E-03
1085.92     8183.   1.19   1.69  4.219E-03
1089.88     1408.   4.12   1.69  4.209E-03
1112.02    11140.   1.10   1.70  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98     1011.   5.14   1.77  3.885E-03
1299.04     1196.   3.77   1.65  3.658E-03
1407.96    13880.   0.88   1.83  3.372E-03  1408.01  20.850  1.003E+00 Qa1408
1457.55      319.   6.05   1.71  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.97      5933.     10909. 6.151E+05    3.01   1.125  -      s 
181.10    45.45      2840.      5347. 3.039E+05    3.93   0.823  -       D
186.53    46.81      5827.      1557. 8.870E+04   14.76   0.825  -       D

1181.97   295.88      1588.       861. 7.839E+04   16.66   1.056  -        
1468.52   367.56      1560.      1731. 1.823E+05    9.80   1.182  -      s 
1642.16   410.98      1144.      3870. 4.280E+05    4.45   1.197  -        
1773.73   443.89      1370.      4799. 5.515E+05    4.05   1.229  -        
1952.31   488.55      1270.       736. 8.936E+04   19.56   1.119  -        
2253.58   563.88      1215.       540. 7.245E+04   23.25   1.151  -        
2343.02   586.24      1022.       638. 8.833E+04   18.82   1.124  -        
2624.82   656.70      1049.       325. 5.012E+04   37.84   0.830  -      s 
2713.34   678.83       976.       480. 7.670E+04   24.32   1.047  -      s 
2752.70   688.66      1085.      1002. 1.628E+05   13.67   1.381  -        
2875.29   719.31       984.       473. 8.096E+04   25.82   1.633  -        
3240.10   810.49       978.       432. 8.475E+04   29.08   1.519  -      s 
3468.01   867.45      1376.      4071. 8.318E+05    4.84   1.567  -        
3675.52   919.31       710.       516. 1.097E+05   21.73   1.762  -        
3703.25   926.24       573.       235. 5.017E+04   38.22   1.665  -      s 
4019.20  1005.18       608.       620. 1.399E+05   18.17   1.761  -        
4342.39  1085.85       654.      8183. 1.939E+06    2.38   1.690  -       D
4358.25  1089.81       975.      1408. 3.345E+05    8.23   1.692  -       D
4446.86  1112.02       792.     11140. 2.684E+06    2.20   1.698  -        
4851.05  1212.98       412.      1011. 2.602E+05   10.28   1.769  -        
5195.68  1299.04       175.      1196. 3.270E+05    7.54   1.647  -        
5830.48  1457.55        13.       319. 9.848E+04   12.10   1.709  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.47   121.88      5132.     86930.   144.883     0.73   0.924 
Qa-245    977.18   244.65      2982.     18101.    30.168     1.83   1.029 
Qa-344   1374.95   344.16      2009.     50681.    84.469     0.95   1.126 
Qa-779   3114.01   778.98      1302.     13525.    22.542     2.03   1.505 
Qa-964   3854.65   964.07       936.     12980.    21.633     2.03   1.636 
Qa-1408  5631.85  1407.96       206.     13880.    23.133     1.76   1.829 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9856E-01                                      4.94E+03             
121.78 9.986E-01  (  1.917E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8964E-01                                      4.94E+03             
244.70 9.896E-01  (  6.956E-03 9.14E-01 7.55E+00 G  

Qa-344       9.9452E-01                                      4.94E+03             
344.28 9.945E-01  (  2.049E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0152E+00                                      4.94E+03             
778.90 1.015E+00  (  6.311E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0017E+00                                      4.94E+03             
964.08 1.002E+00  (  5.502E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0030E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.419E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8542E-01    9.9856E-01   7.3305E-03    1.1423E-01  1.917E-03
Qa-245       8.7750E-01    9.8964E-01   1.8082E-02    1.1442E-01  6.956E-03
Qa-344       8.8184E-01    9.9452E-01   9.4118E-03    1.1393E-01  2.049E-03
Qa-779       9.0021E-01    1.0152E+00   2.0619E-02    1.1772E-01  6.311E-03
Qa-964       8.8822E-01    1.0017E+00   2.0348E-02    1.1616E-01  5.502E-03
Qa-1408      8.8937E-01    1.0030E+00   1.7686E-02    1.1587E-01  2.419E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.8 keV)     5.323E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.8 keV) 6.0026965E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130304002_BG                                                              
Acquired: 3/4/2013 07:35:44
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.17      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130304002_BG.An1

Acquisition information
Start time:                 3/4/2013 07:35:44
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/4/2013 07:31:09
Zero offset:          -0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.0262E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.7848E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    3.4723E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.7146E+01
Tl-208  <    1.1106E+00
U-235   <    8.6420E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130307002_BG                                                              
Acquired: 3/7/2013 08:03:14
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.13      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130307002_BG.An1

Acquisition information
Start time:                 3/7/2013 08:03:14
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:00:19
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

284 of 320



ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130307002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.7958E+01
Bi-214  <    1.7613E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.0047E+01
Pa-234  <    1.3509E+00
Pb-212  <    2.0775E+00
Pb-214  <    1.9845E+00
Ra-226  <    1.7550E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    4.0005E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130214002_BG                                                              
Acquired: 2/14/2013 08:02:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130214002_BG.An1

Acquisition information
Start time:                 2/14/2013 08:02:55
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/14/2013 07:52:04
Zero offset:           0.103 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.279E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.99keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.0103E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130220002_BG                                                              
Acquired: 2/20/2013 07:43:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130220002_BG.An1

Acquisition information
Start time:                 2/20/2013 07:43:27
Live time:                600
Real time:                601
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               2/20/2013 07:42:05
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.898E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.06keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.4041E+00
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.6743E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    1.2599E+00
U-235   <    2.3690E+00

295 of 320



ORTEC g v - i (1087) Env32  G53W4.26  2/20/2013 07:53:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130220002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130307002_BG                                                              
Acquired: 3/7/2013 08:16:57
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130307002_BG.An1

Acquisition information
Start time:                 3/7/2013 08:16:57
Live time:                600
Real time:                601
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/7/2013 08:14:30
Zero offset:           0.144 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.282E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.85keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.2373E+00
Pb-214  <    2.5259E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.6666E+00
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/7/2013 08:27:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130307002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503091160

Instrument : HPGE01                           Begun : 03/04/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130304_001     RCCV       QUALITY CONTROL CHEC                          03/04/13 07:20    1.0    1                     

002     1_20130304_002     RIB        BACKGROUND CONTAMINA                          03/04/13 07:35    1.0                          

003     1_20130304_003     MSS        243237-003               Soil       194740    03/04/13 08:36    1.0                          

004     1_20130304_004     SAMPLE     243237-002               Soil       194740    03/04/13 09:43    1.0                          

005     1_20130304_005     SDUP       QC677313                 Soil       194740    03/04/13 10:35    1.0                          

006     1_20130304_006     SDUP       QC677314                 Soil       194740    03/04/13 12:18    1.0                          

007     1_20130304_007     SAMPLE     243237-007               Soil       194740    03/04/13 13:15    1.0                          

008     1_20130304_008     SAMPLE     243237-006               Soil       194740    03/04/13 14:14    1.0                          

009     1_20130304_009     MSS        243237-010               Soil       194740    03/04/13 15:30    1.0                          

010     1_20130304_010     SAMPLE     243237-009               Soil       194740    03/04/13 16:36    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503095509

Instrument : HPGE01                           Begun : 03/07/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 07:49 1.0 1          
002  1_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:03 1.0            
003  1_20130307_003  SAMPLE  243248-007           Soil   194740 03/07/13 08:18 1.0            
004  1_20130307_004  SAMPLE  243249-003           Soil   194740 03/07/13 10:32 1.0            
005  1_20130307_005  SAMPLE  243249-006           Soil   194740 03/07/13 13:52 1.0            
006  1_20130307_006  SAMPLE  243249-005           Soil   194740 03/07/13 14:41 1.0            
007  1_20130307_007  SAMPLE  243248-012           Soil   194740 03/07/13 15:41 1.0            
008  1_20130307_008  SAMPLE  243248-010           Soil   194740 03/07/13 16:44 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513065261

Instrument : HPGE02                           Begun : 02/14/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130214_001     RCCV       QUALITY CONTROL CHEC                          02/14/13 07:41    1.0    1                     

002     2_20130214_002     RIB        BACKGROUND CONTAMINA                          02/14/13 08:02    1.0                          

003     2_20130214_003     LCS        QC673412                 Soil       194706    02/14/13 08:24    1.0    2                     

004     2_20130214_004     LCS        QC673550                 Soil       194740    02/14/13 11:54    1.0    2                     

005     2_20130214_005     SAMPLE     243281-001               Soil       192695    02/14/13 12:56    1.0                          

006     2_20130214_006     SAMPLE     243280-012               Soil       192695    02/14/13 13:51    1.0                 MASS-    

007     2_20130214_007     SAMPLE     243280-011               Soil       192695    02/14/13 14:56    1.0                          

008     2_20130214_008     MSS        243206-012               Soil       192840    02/14/13 16:04    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513073891

Instrument : HPGE02                           Begun : 02/20/13 07:31             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130220_001  RCCV    QUALITY CONTROL CHEC               02/20/13 07:31 1.0 1          
002  2_20130220_002  RIB     BACKGROUND CONTAMINA               02/20/13 07:43 1.0            
003  2_20130220_003  SAMPLE  243278-003           Soil   192604 02/20/13 07:57 1.0            
004  2_20130220_004  SAMPLE  243278-001           Soil   192604 02/20/13 08:47 1.0            
005  2_20130220_005  BLANK   QC673549             Soil   194740 02/20/13 09:53 1.0            
006  2_20130220_006  MSS     243286-002           Soil   194328 02/20/13 11:11 1.0            
007  2_20130220_007  BLANK   QC672965             Soil   194594 02/20/13 11:59 1.0            
008  2_20130220_008  MSS     243286-001           Soil   194328 02/20/13 12:46 1.0            
009  2_20130220_009  BLANK   QC668390             Soil   193425 02/20/13 14:17 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513095523

Instrument : HPGE02                           Begun : 03/07/13 08:03             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130307_001  RCCV    QUALITY CONTROL CHEC               03/07/13 08:03 1.0 1          
002  2_20130307_002  RIB     BACKGROUND CONTAMINA               03/07/13 08:16 1.0            
003  2_20130307_003  MSS     243249-002           Soil   194740 03/07/13 10:33 1.0            
004  2_20130307_004  SAMPLE  243249-001           Soil   194740 03/07/13 13:52 1.0            
005  2_20130307_005  SDUP    QC677342             Soil   194740 03/07/13 14:42 1.0            
006  2_20130307_006  SAMPLE  243249-004           Soil   194740 03/07/13 15:41 1.0            
007  2_20130307_007  SAMPLE  243248-011           Soil   194740 03/07/13 16:45 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 02-APR-2013 14:51

Batch Number : 194740                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 18-JAN-2013 16:55              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242497-001                      312.01  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:18  GS 186                     

2      242497-002                      330.92  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:23  GS 186                     

3      242497-004                      324.29  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:28  GS 186                     

4      242497-003                      327.35  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:34  GS 186                     

5      242497-005                      333.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:39  GS 186                     

6      242497-006                      332.31  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:43  GS 186                     

7      242497-007                      331.5   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:48  GS 186                     

8      242497-008                      329.2   18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:52  GS 186                     

9      242497-009                      327.82  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 09:57  GS 186                     

10     242497-010                      332.73  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 10:05  GS 186                     

11     242497-011                      329.15  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:15  GS 186                     

12     242497-012                      315.54  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:20  GS 186                     

13     242498-001                      315.86  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:26  GS 186                     

14     242498-002                      329.47  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:31  GS 186                     

15     242498-003                      336.36  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:35  GS 186                     

16     242498-004                      322.28  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:40  GS 186                     

17     242498-005                      330.71  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 11:45  GS 186                     

18     242498-006                      343.02  18-JAN-2013 16:56  21-JAN-2013 07:29  21-JAN-2013 12:04  GS 186                     

19     242498-007                      342.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:10  GS 186                     

20     242498-008                      335.55  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:15  GS 186                     

21     242498-009                      328.32  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:21  GS 186                     

22     242498-010                      337.62  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:25  GS 186                     

23     242498-011                      343.46  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:32  GS 186                     

24     242498-012                      326.85  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:37  GS 186                     

25     242499-001                      328.63  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:43  GS 186                     

26     242499-002                      350.26  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:48  GS 186                     

27     242499-003                      337.98  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:53  GS 186                     

28     242499-004                      327.45  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:00  GS 186                     

29     242499-005                      329.28  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:11  GS 186                     

30     242499-006                      321.12  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:15  GS 186                     

31     242489-001                      349.65  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:21  GS 186                     

32     242489-002                      360.92  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:26  GS 186                     

33     242487-001                      334.99  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:38  GS 186                     

34     242487-002                      339.75  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:45  GS 186                     

35     242487-003                      304.88  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 14:29  GS 186                     

36     242487-004                      311.85  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:52  GS 186                     

37     242487-005                      319.7   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 07:59  GS 186                     

38     242487-006                      305.21  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:05  GS 186                     

39     242487-007                      306.26  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:10  GS 186                     

40     242487-008                      308.61  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:17  GS 186                     

41     242487-009                      309.48  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:25  GS 186                     

42     242487-010                      306.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 08:31  GS 186                     

43     242487-011                      309.78  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:30  GS 186                     

44     242487-012                      300.94  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:38  GS 186                     

45     242488-001                      306.45  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:47  GS 186                     

46     242488-002                      325.65  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 09:52  GS 186                     

47     242488-003                      318.29  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:05  GS 186                     

48     242488-004                      309.58  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:08  GS 186                     

49     242492-001                      318.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:13  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

50     242492-002                      310.53  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:37  GS 186                     

51     242492-003                      316.84  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:41  GS 186                     

52     242492-004                      338.12  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:46  GS 186                     

53     242492-005                      305.97  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 10:51  GS 186                     

54     242492-006                      310.52  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:01  GS 186                     

55     242492-007                      307.14  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:08  GS 186                     

56     242493-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  GS 186                     

56     243237-001                      310.38  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 11:13  RA226     alias:242493-001 

57     242493-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  GS 186                     

57     243237-002                      308.28  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:42  RA226     alias:242493-002 

58     242493-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  GS 186                     

58     243237-003                      307.71  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:49  RA226     alias:242493-003 

59     242493-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  GS 186                     

59     243237-004                      298.98  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:53  RA226     alias:242493-004 

60     242493-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  GS 186                     

60     243237-005                      315.27  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 12:58  RA226     alias:242493-005 

61     242493-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  GS 186                     

61     243237-006                      302.67  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:03  RA226     alias:242493-006 

62     242493-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  GS 186                     

62     243237-007                      307.16  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:38  RA226     alias:242493-007 

63     242493-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  GS 186                     

63     243237-008                      298.88  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:43  RA226     alias:242493-008 

64     242493-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  GS 186                     

64     243237-009                      291.11  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:47  RA226     alias:242493-009 

65     242493-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  GS 186                     

65     243237-010                      307.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:52  RA226     alias:242493-010 

66     242493-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  GS 186                     

66     243237-011                      307.1   18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 14:01  RA226     alias:242493-011 

67     242493-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  GS 186                     

67     243237-012                      301.52  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:06  RA226     alias:242493-012 

68     242494-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  GS 186                     

68     243247-001                      299     18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:32  RA226     alias:242494-001 

69     242494-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  GS 186                     

69     243247-002                      299.7   18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:39  RA226     alias:242494-002 

70     242494-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  GS 186                     

70     243247-003                      300.55  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:45  RA226     alias:242494-003 

71     242494-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  GS 186                     

71     243247-004                      301.33  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:50  RA226     alias:242494-004 

72     242494-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  GS 186                     

72     243247-005                      308.75  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 14:54  RA226     alias:242494-005 

73     242494-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  GS 186                     

73     243247-006                      285.49  18-JAN-2013 16:56  21-JAN-2013 07:27  22-JAN-2013 15:01  RA226     alias:242494-006 

74     242513-001                      306.12  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:49  GS 186                     

75     242513-002                      303.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 09:58  GS 186                     

76     242513-003                      305.62  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:09  GS 186                     

77     242513-004                      310.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:16  GS 186                     

78     242513-005                      300.6   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:48  GS 186                     

79     242515-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  GS 186                     

79     243248-001                      304.29  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 10:56  RA226     alias:242515-001 

80     242515-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  GS 186                     

80     243248-002                      319.63  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:04  RA226     alias:242515-002 

81     242515-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  GS 186                     

81     243248-003                      301.35  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:10  RA226     alias:242515-003 

82     242515-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  GS 186                     

82     243248-004                      308.44  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:17  RA226     alias:242515-004 

83     242515-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  GS 186                     
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83     243248-005                      300.72  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:23  RA226     alias:242515-005 

84     242515-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  GS 186                     

84     243248-006                      309.42  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:35  RA226     alias:242515-006 

85     242515-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  GS 186                     

85     243248-007                      322.18  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 11:51  RA226     alias:242515-007 

86     242515-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  GS 186                     

86     243248-008                      303.97  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:13  RA226     alias:242515-008 

87     242515-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  GS 186                     

87     243248-009                      313.23  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:45  RA226     alias:242515-009 

88     242515-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  GS 186                     

88     243248-010                      321.77  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 12:53  RA226     alias:242515-010 

89     242515-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  GS 186                     

89     243248-011                      305.65  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:00  RA226     alias:242515-011 

90     242515-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  GS 186                     

90     243248-012                      325.15  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:06  RA226     alias:242515-012 

91     242514-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  GS 186                     

91     243249-001                      304.4   18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:18  RA226     alias:242514-001 

92     242514-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  GS 186                     

92     243249-002                      310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:28  RA226     alias:242514-002 

93     242514-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  GS 186                     

93     243249-003                      307.86  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:40  RA226     alias:242514-003 

94     242514-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  GS 186                     

94     243249-004                      300.51  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:46  RA226     alias:242514-004 

95     242514-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  GS 186                     

95     243249-005                      311.53  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:52  RA226     alias:242514-005 

96     242514-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  GS 186                     

96     243249-006                      310.05  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:59  RA226     alias:242514-006 

QC1    QC673549    BLANK               309.53  18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:11  GS 186                     

QC2    QC673550    LCS                 305.3   18-JAN-2013 16:56  21-JAN-2013 07:30  21-JAN-2013 09:10  GS 186                     

22     QC673551    SDUP of 242498-010  337.83  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 12:31  GS 186                     

32     QC673552    SDUP of 242489-002  361.19  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:36  GS 186                     

65     QC673553    SDUP of 242493-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  GS 186                     

92     QC673554    SDUP of 242514-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  GS 186                     

28     QC673681    SDUP of 242499-004  345.31  18-JAN-2013 16:56  21-JAN-2013 07:28  21-JAN-2013 13:04  GS 186                     

58     QC673819    SDUP of 242493-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  GS 186                     

58     QC677313    SDUP of 243237-003  308.15  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 16:37  RA226     alias:QC673819   

65     QC677314    SDUP of 243237-010  326.62  18-JAN-2013 16:56  21-JAN-2013 07:28  22-JAN-2013 13:59  RA226     alias:QC673553   

92     QC677342    SDUP of 243249-002  310.83  18-JAN-2013 16:56  21-JAN-2013 07:27  23-JAN-2013 13:34  RA226     alias:QC673554   

Page 3 of 3

314 of 320



Standards

315 of 320



316 of 320

SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609C: 

SDG# 

243253 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment 111 
Enclosure I 
Enclosure 11 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609CCov_HPSCTO12.wpd 
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LDC 

• Field QC Samples 

Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew on 
Project Manager/Chemist 

29609CCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data ~eview Level 

29609CCov _HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

05-Feb-2013 12-PE-E0??0-13 243253-008 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-09 243253-004 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-10 243253-005 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-14 243253-009 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-17 243253-012 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-16 243253-011 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-15 243253-010 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-15DUP QC677344DUP DUP GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-11 243253-006 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-12 243253-007 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-08 243253-003 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-06 243253-001 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0??0-07 243253-002 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609CCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243253 

EDD Filename: 243253 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609CCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29609CCov _HPSCTO12. wpd 



Quality Control 
Outlier Reports 

243253 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609CCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609C35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

February 5, 2013 

May 8, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243253 

Sample Identification 

12-PE-E0770-06 
12-PE-E0770-07 
12-PE-E0770-08 
12-PE-E0770-09 
12-PE-E0770-10 
12-PE-E0770-11 
12-PE-E0770-12 
12-PE-E0770-13 
12-PE-E0770-14 
12-PE-E0770-15 
12-PE-E0770-16 
12-PE-E0770-17 
12-PE-E0770-15DUP 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609C35 _FW4.DOC 1 



Introduction 

This data review covers 13 soil samples listed on the cover sheet. The analyses were 
per DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609C35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Bismuth-212 0.0567 pCi/g 
... -- - - - ,,::,:i ... 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>SX blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609C35 _FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

Sample Isotope QAPP MDA 

12-PE-E0??0-07 Europium-154 0.2 pCi/g 

12-PE-E0??0-11 Uranium-235 0.18 pCi/g 

12-PE-E0??0-14 Europium-154 0.2 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Laboratory MDA 

0.240 pCi/g 

0.182 pCi/g 

0.262 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 
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Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243253 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243253 

No Sample Data Qualified in this SDG 
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LDC #:_2~9~6~09~C~3~5 __ _ 
SDG #: 243253 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:5/7 /tJ 
Page:~ofL 

Reviewer: P:1,. 
2nd Reviewer: 1,::L • 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V:111:,:;;;~;.-... A.,.,. CnmmAnt!': 

I. Technical holdino times A Samplina dates: D°' / S / \ -=:> 
II. Initial calibration -f\ 
Ill. Calibration verification 0 
IV. Blanks sw 
V. Matrix spike/Matrix spike duplicates ('[ N <J-\- ~vZ ~ 

k ~ 
.... 

VI. Duplicates 

VII. Laboratory control samples ~ L';) 

VIII. Minimum detectable activity (MDA) ::>""' 
IX. Sample result verification A 
X. Overall assessment of data A 

XI. Field duplicates rl 
VII 

,..,_, .. ,._, __ , __ ✓ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: SO~\ 

1 12-PE-E0??0-06 11 12-PE-E0770-16 21 31 

2 12-PE-E0??0-07 12 12-PE-E0770-17 22 32 

3 12-PE-E0770-08 13 12-PE-E0770-15DUP 23 33 

4 12-PE-E0??0-09 14 24 34 

5 12-PE-E0??0-10 15 25 35 

6 12-PE-E0??0-11 16 26 36 

7 12-PE-E0??0-12 17 27 37 

8 12-PE-E0770-13 18 28 38 

9 12-PE-E0??0-14 19 29 39 

10 12-PE-E0??0-15 20 30 40 

Notes: ____________________________________ _ 

29609C35W. wpd 



LDC#: 1)\ 
9 ~CL--?5 VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method S~co.,,ef--

Validation Area Yes No NA 

I. Technical holdino times 

All technical holding times were met. ,,,,-
11. Calibration 

/' 

Were all instruments and detectors calibration as required? 

Were NIST traceable standards used for all calibrations? 
.,,,.-

Was the check source identified by activity and radionuclide? 

Were check sources including background counts analyzed at the requiried / frequency and within laboratorv control limits? 

Ill. Blanks 

Were blank analyses performed as required? / 
Were any activities detected in the blanks greater than the minimum detectable / 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate 
/ which matrix does not have an associated MS/MSD or MS/DUP. Soil I Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample /"' 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? ~ 
/ 

Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) / 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samole? / 
/ 

Were tracer/carrier recoveries within the QC limits? v 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? / 
VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / ,-../ 
applicable to level IV validation? rl 
Were the Minimum Detectable Activities /MDA\ < RL? 

)( ) 

RAD-EPA. IV version 1. 0 

Page:_l_ot2._ 
Reviewer: cQ... 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. '1 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. .,,,,,,-

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 

Tan:iet analvtes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

NA 

/ 

/ 

/ 

Page:Lof 7-.. 
Reviewer:~ 

2nd Reviewer: (2 

Findings/Comments 



LDC #: 29609C35 

METHOD: Radiochemistry, Method See Cover 

Cone units· --s,&i11:- ~" /J ,,_ 

1■1 Blank ID I Blank 
~ Action Limit 

No Qualifiers . 

Bi-212 0.0567 0.2835 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Samples· All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609C35.wpd 

Page:\ ofl 
Reviewer: Ot__ 

2nd Reviewer: K._;; 



LDC #: 29609C35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

2 Eu-154 
6 U-235 
9 Ei,;154 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.2 0.240 
0.18 0.182 
0.2 0.262 

Text 

Page\_of_\ _ 

Reviewer: {.)(1___ 
2nd Reviewer: /"" 

Qualifications 

Comments: ___________________________________________________ _ 

29609C35MDA.wpd 



METHOD: Radiochemistry (Method: 3e__e___ Qj!.AVL--

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: '- of_\_ 

Reviewer~ 
2nd Reviewer: lr=--

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

·¾R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DJ x 100 
(S+D)/2 

Sample ID 

1-cS 

\~ 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

fp<1-,1h 

Matrix spike sample 

Duplicate RPD 

\y'40 

Chemical recovery 

I 8ecalc11lated 

Found/S (units) True/D (units) I %R orRPD 

t \,:) \~ ~.~ 

Y/70 Y.(L 8,b3 

I 8eE!ccted 

I 
Acceptable 

¾RorRPD (Y/N) 

(.__/ 

8'r.7_ I 

c31tG~ I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#:~9bcA~5 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: je..e... CovVL-,-

Page:_l_of_l _ 

Reviewer: C(L. 
2nd reviewer: br-:::: 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ______ .....-r_\_fY_73S_"L ______ repori:ed with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

( cpm - background) 
2.22 x Ex SAx Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample ID 

\ 

Recalculation: 

~;L"Llo~)CO-\l4](31?-')L'-IS')::O.%IS 

107/z;n..{ o,o l<f\(o.'lb"t)(~')l '-i')) =- (J:1iP I 
5~2:i,1_{0.onr__o.1Sq")('"':J52-")L 45) =- O, 1 10 

Analyte 

~~----z,(L 
(\,~---i\\.\ 
~--z__\'1..--
Qb--1--"--\ 
,c..~o 
\1-.g-L,'U:, 

-··n--lO~ 
,...\ h--1-,~1.... 

O,'iS\S(O,ll'-IJ t0,'1bl(o:u,~-t~IOC0-IS9 J 
O,\Llf +0:1..b'"l..:+o.lScl 

Reported Calculated 
Concentrtion Concen?ation Acceptable 

(t>C:'S) ( p(/" ) IY/N) 

G,1--i7-c., O,b?-:, V 

' 
0,6'15 0,b,5 
o.b4'"L o. bl;\1.... 
Q.6T'6 0.61i 
\ '2-. { \ 7- .'7 

O,b7S O-b~7 
o,v:, 0 ,1,, \Cj 
0 .'7 '=><6 0.'1~ ~v 

Note: ______________________________________ _ 

RECALC.35 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243253
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0770-06       243253-001
12-PE-E0770-07       243253-002
12-PE-E0770-08       243253-003
12-PE-E0770-09       243253-004
12-PE-E0770-10       243253-005
12-PE-E0770-11       243253-006
12-PE-E0770-12       243253-007
12-PE-E0770-13       243253-008
12-PE-E0770-14       243253-009
12-PE-E0770-15       243253-010
12-PE-E0770-16       243253-011
12-PE-E0770-17       243253-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/17/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243253
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             02/19/13
Samples Received:         02/05/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 02/19/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 243253-006; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 243253-002 and
243253-009; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

MDA above Project MDA was observed for cobalt-60 in 243253-007 and
243253-010; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.0
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Chain of Custody
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TETRA TECH EC, INC. 
PAD 01341 1230 Columbia St, Suite 75 Chain-of-Custody Record 

San Diego, CA 92101 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A ~T~!e:ta~: JL, __ J /!f.{j;,,_ Airbill Number s 

LA)l~
0
~~ ..... 05~1~ N/A p 

Project Contact / Project Contact Phone E i}gii;t Rick Weingarz 415~615-2733 C -~ 1,: 'J.'t!&:l.5"3, . 
SAMPLE_ID DATE TIME Containers LEVEL TYPE 

T 
A 1 1 1 COMMENTS LOCATION 
T 

12-PE-E0770-06 2/512013 '"'-;,,~ 1 2 S1 ~ □ □ 
12-PE-E0770-07 2/512013 lt'ICi 1 2 S1 ~ □ □ 
12-PE-1:0770-08 2/512013 /631 1 2 S1 ~ □ □ 
12-PE-E0770-09 2/512013 r:R i::.;~ 

1 2 S1 ~ □ □ 
12-PE-E0770-10 2/512013 01¼ 1 2 S1 ~ □ □ 
12-PE-E0770-11 2/5/2013 ({).'::,<./ 1 2 S1 ~ □ □ 
12-PE-E0770-12 2/512013 I D.J. I 1 2 S1 ~ □ □ 
12-PE-E0770-13 2/5/2013 0950 1 2 S1 ~ □ □ 
12-PE-E0770-14 2/5/2013 /ODO 

1 ·2 S1 ~ □ □ 
12-PE-E0770-15 2/5/2013 ID~ 1 2 S1 ~ □ □ .:DI-~~ -12-PE-E0770-16 2/5/2013 1015 

1 2 S1 ~ □ □ 
12-PE-E0770-17 2/5/2013 1 oot 1 2 S1 ~ □ □ 

Date Received by: (sign ture) 

Time Company 

SAMrl,E CONDITION lJPON RECEIPT (fOR LABORATORY) 
---------i-------4-----------t.TEMl'ERATURE: S,\MPLE CON!UTION; "COOLER SEAL: 

Time Company 

Date Received by: (signature) 

Page 1 of 1 

Project Information 

Section 

SAMPLE ID 

1111 ml llillllllllll lUI IDIIII! I I ii Hll 111 
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llllllllllll~llllllllllllll!IRIIIIIIHII 
111U11111111~111111111111111111111111111 I 
llllllllllfflllilllllllllllllllll!DIIIIMD 
I IIH ill n 11111111111111 HIii iii! Ill Hiil 1111111 
IIIHINIIDllllllll~!lllllllllllllilUUIIIIIIIR 
11111 !NII IIIIIIIIIIHJII IIIII IIU ID IIIIIIH U 
111111 illl lllllll~~I.IHml llllllU IH DIii i iii D 

. SAMPLING co~ijNTS 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-06                Received:        02/05/13                      
Lab ID:          243253-001                    Prepared:        02/11/13 12:47                
Matrix:          Soil                          Analyzed:        03/11/13 12:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0982 U        0.174          0.137            0.9     
Bismuth-212                           0.625           0.437          0.298                    
Bismuth-214                           0.675           0.121          0.0491                   
Cesium-137                           -0.00596 U       0.0270         0.0216           0.07    
Cobalt-60                            -0.00910 U       0.0321         0.0253           0.03    
Europium-152                          0.0441 U        0.0769         0.0617           0.1     
Europium-154                          0.00976 U       0.0553         0.155            0.2     
Lead-212                              0.642           0.0927         0.0470                   
Lead-214                              0.678           0.125          0.0601                   
Potassium-40                         12.7             1.19           0.288                    
Protactinium-234                      0.0864 U        0.126          0.0992                   
Radium-226 (By Bismuth-214)           0.675           0.121          0.0491           0.2     
Thallium-208                          0.215           0.0462         0.0192                   
Thorium-232 (By Actinium-228)         0.758           0.127          0.0737           0.9     
Thorium-234                           0.888 U         0.753          1.30                     
Uranium-235                           0.0590 U        0.0494         0.168            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-07                Received:        02/05/13                      
Lab ID:          243253-002                    Prepared:        02/11/13 12:50                
Matrix:          Soil                          Analyzed:        03/08/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:49                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00178 U         0.182         0.150             0.9    
Bismuth-212                          0.797             0.433         0.222                    
Bismuth-214                          0.591             0.112         0.0493                   
Cesium-137                          -0.00197 U         0.0266        0.0217            0.07   
Cobalt-60                            0.00528 U         0.0279        0.0222            0.03   
Europium-152                         0.0178 U          0.0398        0.0576            0.1    
Europium-154                         0.00324 U b       0.0326        0.240             0.2    
Lead-212                             0.678             0.0935        0.0455                   
Lead-214                             0.622             0.107         0.0473                   
Potassium-40                        11.1               1.11          0.301                    
Protactinium-234                     0.0160 U          0.0193        0.103                    
Radium-226 (By Bismuth-214)          0.591             0.112         0.0493            0.2    
Thallium-208                         0.218             0.0533        0.0236                   
Thorium-232 (By Actinium-228)        0.844             0.220         0.0864            0.9    
Thorium-234                          1.02 U            1.53          1.21                     
Uranium-235                          0.0813 U          0.0564        0.160             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-08                Received:        02/05/13                      
Lab ID:          243253-003                    Prepared:        02/11/13 12:56                
Matrix:          Soil                          Analyzed:        03/08/13 13:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0282 U        0.176          0.144            0.9     
Bismuth-212                           0.839           0.491          0.281                    
Bismuth-214                           0.679           0.106          0.0418                   
Cesium-137                            0.00722 U       0.0256         0.0203           0.07    
Cobalt-60                            -0.00766 U       0.0308         0.0244           0.03    
Europium-152                         -0.00522 U       0.0160         0.0659           0.1     
Europium-154                          0.0259 U        0.0942         0.178            0.2     
Lead-212                              0.613           0.0824         0.0408                   
Lead-214                              0.700           0.0930         0.0528                   
Potassium-40                         12.0             1.11           0.270                    
Protactinium-234                      0.0201 U        0.0829         0.100                    
Radium-226 (By Bismuth-214)           0.679           0.106          0.0418           0.2     
Thallium-208                          0.221           0.0498         0.0215                   
Thorium-232 (By Actinium-228)         0.735           0.144          0.0626           0.9     
Thorium-234                           0.308 U         1.50           1.22                     
Uranium-235                           0.0880 U        0.0439         0.157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-09                Received:        02/05/13                      
Lab ID:          243253-004                    Prepared:        02/11/13 13:01                
Matrix:          Soil                          Analyzed:        03/11/13 09:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0129 U         0.199          0.163             0.9    
Bismuth-212                          0.613            0.496          0.343                    
Bismuth-214                          0.712            0.118          0.0470                   
Cesium-137                          -0.000906 U       0.0264         0.0216            0.07   
Cobalt-60                            0.00725 U        0.0262         0.0204            0.03   
Europium-152                         0.0671           0.0822         0.0520            0.1    
Europium-154                         0.00245 U        0.0184         0.154             0.2    
Lead-212                             0.573            0.0851         0.0438                   
Lead-214                             0.750            0.110          0.0444                   
Potassium-40                        11.5              1.14           0.292                    
Protactinium-234                    -0.00369 U        0.0152         0.113                    
Radium-226 (By Bismuth-214)          0.712            0.118          0.0470            0.2    
Thallium-208                         0.213            0.0445         0.0173                   
Thorium-232 (By Actinium-228)        0.644            0.121          0.0834            0.9    
Thorium-234                          0.624 U          0.381          1.31                     
Uranium-235                          0.0903 U         0.0542         0.146             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-10                Received:        02/05/13                      
Lab ID:          243253-005                    Prepared:        02/11/13 13:05                
Matrix:          Soil                          Analyzed:        03/11/13 09:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0173 U         0.178          0.146             0.9    
Bismuth-212                          1.01             0.432          0.224                    
Bismuth-214                          0.829            0.116          0.0411                   
Cesium-137                           0.000823 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00796 U        0.0281         0.0220            0.03   
Europium-152                         0.0386 U         0.0572         0.0542            0.1    
Europium-154                         0.0192 U         0.0855         0.156             0.2    
Lead-212                             0.643            0.0880         0.0458                   
Lead-214                             0.959            0.125          0.0513                   
Potassium-40                        12.7              1.12           0.260                    
Protactinium-234                     0.0252 U         0.117          0.0978                   
Radium-226 (By Bismuth-214)          0.829            0.116          0.0411            0.2    
Thallium-208                         0.268            0.0529         0.0214                   
Thorium-232 (By Actinium-228)        0.798            0.139          0.0636            0.9    
Thorium-234                          1.32             0.706          1.06                     
Uranium-235                          0.0985 U         0.0361         0.159             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-11                Received:        02/05/13                      
Lab ID:          243253-006                    Prepared:        02/11/13 13:09                
Matrix:          Soil                          Analyzed:        03/11/13 10:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0261 U         0.189          0.155             0.9    
Bismuth-212                          1.17             0.465          0.195                    
Bismuth-214                          0.547            0.105          0.0451                   
Cesium-137                          -0.00994 U        0.0265         0.0207            0.07   
Cobalt-60                            0.0127 U         0.0269         0.0201            0.03   
Europium-152                         0.00949 U        0.0236         0.0640            0.1    
Europium-154                         0.0237 U         0.0409         0.161             0.2    
Lead-212                             0.655            0.0875         0.0422                   
Lead-214                             0.652            0.100          0.0469                   
Potassium-40                        10.2              1.13           0.337                    
Protactinium-234                     0.00157 U        0.131          0.108                    
Radium-226 (By Bismuth-214)          0.547            0.105          0.0451            0.2    
Thallium-208                         0.223            0.0523         0.0224                   
Thorium-232 (By Actinium-228)        0.731            0.170          0.0624            0.9    
Thorium-234                          1.18 U           1.51           1.18                     
Uranium-235                          0.0602 U b       0.0248         0.182             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-12                Received:        02/05/13                      
Lab ID:          243253-007                    Prepared:        02/11/13 13:14                
Matrix:          Soil                          Analyzed:        03/11/13 10:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:27                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0260 U        0.156          0.127             0.9     
Bismuth-212                          0.735           0.476          0.246                     
Bismuth-214                          0.521           0.103          0.0440                    
Cesium-137                           0 U             0.0221         0.0277            0.07    
Cobalt-60                            0 U b           0.00968        0.0304            0.03    
Europium-152                         0.0185 U        0.0555         0.0746            0.1     
Europium-154                         0.0112 U        0.0555         0.193             0.2     
Lead-212                             0.589           0.0826         0.0402                    
Lead-214                             0.581           0.106          0.0487                    
Potassium-40                         9.72            1.04           0.297                     
Protactinium-234                     0.0221 U        0.101          0.0951                    
Radium-226 (By Bismuth-214)          0.521           0.103          0.0440            0.2     
Thallium-208                         0.258           0.0526         0.0206                    
Thorium-232 (By Actinium-228)        0.812           0.172          0.0611            0.9     
Thorium-234                          0.782 U         0.644          1.04                      
Uranium-235                          0.0880 U        0.0352         0.160             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-13                Received:        02/05/13                      
Lab ID:          243253-008                    Prepared:        02/11/13 13:18                
Matrix:          Soil                          Analyzed:        03/11/13 09:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0785 U        0.166          0.132            0.9     
Bismuth-212                           1.06            0.401          0.188                    
Bismuth-214                           0.580           0.0890         0.0240                   
Cesium-137                           -0.00863 U       0.0283         0.0224           0.07    
Cobalt-60                             0.00846 U       0.0170         0.0158           0.03    
Europium-152                          0.0205 U        0.0401         0.0587           0.1     
Europium-154                          0.0119 U        0.184          0.150            0.2     
Lead-212                              0.525           0.0830         0.0426                   
Lead-214                              0.634           0.105          0.0487                   
Potassium-40                          8.71            1.01           0.290                    
Protactinium-234                      0.0157 U        0.0646         0.0945                   
Radium-226 (By Bismuth-214)           0.580           0.0890         0.0240           0.2     
Thallium-208                          0.210           0.0477         0.0183                   
Thorium-232 (By Actinium-228)         0.685           0.126          0.0546           0.9     
Thorium-234                           0.522 U         0.737          1.25                     
Uranium-235                           0.0579 U        0.0443         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-14                Received:        02/05/13                      
Lab ID:          243253-009                    Prepared:        02/11/13 14:03                
Matrix:          Soil                          Analyzed:        03/08/13 09:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0227 U         0.182          0.148             0.9    
Bismuth-212                          0.287            0.355          0.280                    
Bismuth-214                          0.529            0.0951         0.0385                   
Cesium-137                           0.00523 U        0.0290         0.0233            0.07   
Cobalt-60                            0.00464 U        0.0149         0.00581           0.03   
Europium-152                         0.0239 U         0.0586         0.0531            0.1    
Europium-154                         0.0119 U b       0.0627         0.262             0.2    
Lead-212                             0.526            0.0823         0.0432                   
Lead-214                             0.637            0.0933         0.0470                   
Potassium-40                        12.1              1.16           0.290                    
Protactinium-234                     0.0444 U         0.0912         0.0985                   
Radium-226 (By Bismuth-214)          0.529            0.0951         0.0385            0.2    
Thallium-208                         0.248            0.0528         0.0203                   
Thorium-232 (By Actinium-228)        0.742            0.155          0.0849            0.9    
Thorium-234                          0.494 U          0.382          1.40                     
Uranium-235                          0.0556 U         0.0295         0.152             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Received:        02/05/13                      
Lab ID:          243253-010                    Prepared:        02/11/13 14:06                
Matrix:          Soil                          Analyzed:        03/11/13 08:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:23                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0149 U        0.126          0.103             0.9     
Bismuth-212                          0.721           0.373          0.160                     
Bismuth-214                          0.306           0.0810         0.0326                    
Cesium-137                           0.00141 U       0.0247         0.0202            0.07    
Cobalt-60                            0 U b           0.00505        0.0317            0.03    
Europium-152                         0.0246 U        0.0603         0.0552            0.1     
Europium-154                         0.131           0.168          0.118             0.2     
Lead-212                             0.214           0.0594         0.0337                    
Lead-214                             0.312           0.0819         0.0368                    
Potassium-40                         4.23            0.791          0.337                     
Protactinium-234                    -0.0499 U        0.100          0.0798                    
Radium-226 (By Bismuth-214)          0.306           0.0810         0.0326            0.2     
Thallium-208                         0.115           0.0374         0.0174                    
Thorium-232 (By Actinium-228)        0.411           0.118          0.0443            0.9     
Thorium-234                          0.00121 U       0.00344        0.888                     
Uranium-235                          0.0774 U        0.0884         0.143             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-16                Received:        02/05/13                      
Lab ID:          243253-011                    Prepared:        02/11/13 14:11                
Matrix:          Soil                          Analyzed:        03/08/13 09:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:15                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        -0.0748 U       0.175          0.140             0.9     
Bismuth-212                           0.608          0.550          0.297                     
Bismuth-214                           0.602          0.123          0.0542                    
Cesium-137                            0 U            0.0248         0.0373            0.07    
Cobalt-60                             0.0163         0.0227         0.0154            0.03    
Europium-152                          0.0143 U       0.0559         0.0599            0.1     
Europium-154                          0.0550 U       0.127          0.133             0.2     
Lead-212                              0.667          0.0890         0.0411                    
Lead-214                              0.672          0.106          0.0458                    
Potassium-40                          8.14           0.962          0.286                     
Protactinium-234                      0.0323 U       0.0882         0.103                     
Radium-226 (By Bismuth-214)           0.602          0.123          0.0542            0.2     
Thallium-208                          0.233          0.0472         0.0175                    
Thorium-232 (By Actinium-228)         0.813          0.184          0.0586            0.9     
Thorium-234                           0.655 U        0.667          1.23                      
Uranium-235                           0.0769 U       0.0502         0.151             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-17                Received:        02/05/13                      
Lab ID:          243253-012                    Prepared:        02/11/13 14:15                
Matrix:          Soil                          Analyzed:        03/08/13 11:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0532 U         0.169          0.136             0.9    
Bismuth-212                          0.183 U          0.438          0.307                    
Bismuth-214                          0.461            0.102          0.0478                   
Cesium-137                          -0.000194 U       0.0284         0.0234            0.07   
Cobalt-60                            0.00518 U        0.0104         0.0207            0.03   
Europium-152                         0 U              0.0340         0.0852            0.1    
Europium-154                         0.0177 U         0.0320         0.158             0.2    
Lead-212                             0.644            0.0876         0.0415                   
Lead-214                             0.559            0.0982         0.0526                   
Potassium-40                         8.20             0.930          0.240                    
Protactinium-234                     0.0119 U         0.0186         0.108                    
Radium-226 (By Bismuth-214)          0.461            0.102          0.0478            0.2    
Thallium-208                         0.250            0.0509         0.0198                   
Thorium-232 (By Actinium-228)        0.864            0.163          0.0472            0.9    
Thorium-234                          0.930 U          0.606          1.20                     
Uranium-235                          0.0753 U         0.194          0.156             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0

17 of 386



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/11/13 09:03                
Lab ID:          QC675946                      Analyzed:        03/05/13 14:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0130 U         0.0732         0.0588            0.9     
Bismuth-212                          0.0567           0.172          0.0529                    
Bismuth-214                          0.00846 U        0.0392         0.0376                    
Cesium-137                           0.000150 U       0.0146         0.0120            0.07    
Cobalt-60                            0.000579 U       0.00726        0.0210            0.03    
Europium-152                         0.0156 U         0.0438         0.0341            0.1     
Europium-154                         0.0131 U         0.0438         0.172             0.2     
Lead-212                            -0.00763 U        0.886          0.0217                    
Lead-214                            -0.00731 U        0.0673         0.0321                    
Potassium-40                        -0.467 U         18.7            0.336                     
Protactinium-234                     0.0143 U         0.0470         0.0352                    
Radium-226 (By Bismuth-214)          0.00846 U        0.0392         0.0376            0.2     
Thallium-208                         0.00738 U        0.0215         0.0138                    
Thorium-232 (By Actinium-228)        0.0248 U         0.0621         0.0465            0.9     
Thorium-234                          0.299 U          0.554          0.420                     
Uranium-235                          0.0302 U         0.0936         0.0720            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/11/13 09:08                
Type:            LCS                           Analyzed:        03/05/13 13:55                
Lab ID:          QC675947                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   307 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.5                 0.408     88.2   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Sampled:         02/05/13 10:23                
Type:            SDUP                          Received:        02/05/13                      
MSS Lab ID:      243253-010                    Prepared:        02/11/13 14:07                
Lab ID:          QC677344                      Analyzed:        03/11/13 12:02                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   304 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.0149 U      0.126        0.0209 U      0.124       0.100           0.9    NC   40  NC     1   

Bismuth-212                        0.721         0.375        0.186 U       0.289       0.211                  NC   40  NC     1   

Bismuth-214                        0.306         0.0822       0.313         0.0782      0.0335                 2.29 40  0.0443 1   

Cesium-137                         0.00141 U     0.0247       0.00144 U     0.0236      0.0192          0.07   NC   40  NC     1   

Cobalt-60                          0 U           0.00505      0.0116 U      0.0189      0.0174          0.03   NC   40  NC     1   

Europium-152                       0.0246 U      0.0603       0.0153 U      0.0277      0.0567          0.1    NC   40  NC     1   

Europium-154                       0.131         0.168        0.0306 U      0.0894      0.116           0.2    NC   40  NC     1   

Lead-212                           0.214         0.0620       0.293         0.0672      0.0316                 31.2 40  0.613  1   

Lead-214                           0.312         0.0837       0.252         0.0698      0.0364                 21.1 40  0.388  1   

Potassium-40                       4.23          0.820        4.12          0.761       0.338                  2.64 40  0.0698 1   

Protactinium-234                  -0.0499 U      0.101        0.0602 U      0.0855      0.0696                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.306         0.0822       0.313         0.0782      0.0335          0.2    2.29 40  0.0443 1   

Thallium-208                       0.115         0.0381       0.101         0.0323      0.0124                 12.4 40  0.190  1   

Thorium-232 (By Actinium-228)      0.411         0.122        0.315         0.101       0.0243          0.9    26.4 40  0.430  1   

Thorium-234                        0.00121 U     0.00345      0.255 U       0.323       0.931                  NC   40  NC     1   

Uranium-235                        0.0774 U      0.0885       0.0424 U      0.0351      0.125           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:26:01

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0251 +0.250118*Channel -2.0074e-008*Channel**2

FWHM (ch) =   3.3131 +0.000808*Channel +1.07036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.80 -0.02%      0.91     0.93   -2.28%
978.32      244.70   244.65  0.02%      1.03     1.03   -0.15%

1376.80      344.28   344.30 -0.01%      1.15     1.11    3.22%
3115.12      778.90   778.93 -0.00%      1.48     1.48   -0.40%
3855.71      964.08   964.06  0.00%      1.63     1.65   -1.00%
5632.05     1408.01  1408.02 -0.00%      2.06     2.05    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:38:12

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250129*Channel -1.8887e-008*Channel**2

FWHM (ch) =   3.1234 +0.001049*Channel -2.59577e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.01%      0.89     0.91   -1.78%
978.28      244.70   244.66  0.02%      1.05     1.03    1.37%

1376.72      344.28   344.30 -0.01%      1.14     1.13    0.67%
3114.95      778.90   778.93 -0.00%      1.54     1.53    0.08%
3855.42      964.08   964.05  0.00%      1.68     1.69   -0.69%
5631.65     1408.01  1408.02 -0.00%      2.05     2.05    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 19:48:20

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0397 +0.250089*Channel -1.76088e-008*Channel**2

FWHM (ch) =   3.0250 +0.001196*Channel -5.60948e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.80 -0.01%      0.91     0.90    0.73%
978.20      244.70   244.66  0.02%      1.03     1.04   -0.07%

1376.67      344.28   344.30 -0.00%      1.13     1.14   -0.83%
3115.12      778.90   778.93 -0.00%      1.55     1.55   -0.21%
3855.75      964.08   964.06  0.00%      1.71     1.70    0.58%
5632.13     1408.01  1408.02 -0.00%      1.99     1.99   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/5/2013  Time: 08:00:02

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0221 +0.250313*Channel -5.25219e-008*Channel**2

FWHM (ch) =   2.9998 +0.001154*Channel -6.68929e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.88 -0.08%      0.87     0.89   -1.47%
977.67      244.70   244.65  0.02%      1.03     1.02    0.93%

1375.40      344.28   344.16  0.03%      1.14     1.12    1.74%
3114.21      778.90   778.99 -0.01%      1.43     1.49   -4.26%
3854.68      964.08   964.07  0.00%      1.66     1.61    3.06%
5631.69     1408.01  1408.00  0.00%      1.84     1.84   -0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:46:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1377 +0.250269*Channel -5.18748e-008*Channel**2

FWHM (ch) =   3.1742 +0.001030*Channel -4.09248e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.92    1.29%
977.23      244.70   244.66  0.02%      1.01     1.04   -2.44%

1374.96      344.28   344.15  0.04%      1.14     1.13    0.92%
3114.04      778.90   778.98 -0.01%      1.50     1.50    0.42%
3854.72      964.08   964.09 -0.00%      1.63     1.63   -0.25%
5631.93     1408.01  1407.99  0.00%      1.92     1.92    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:51:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0334 +0.250303*Channel -5.25947e-008*Channel**2

FWHM (ch) =   3.0273 +0.001003*Channel -2.96777e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.87     0.88   -1.18%
977.77      244.70   244.65  0.02%      0.99     1.00   -0.54%

1375.50      344.28   344.16  0.03%      1.11     1.09    2.08%
3114.35      778.90   778.99 -0.01%      1.47     1.47    0.21%
3854.89      964.08   964.08  0.00%      1.60     1.61   -0.99%
5631.96     1408.01  1408.00  0.00%      1.94     1.93    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:36:02
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.56      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:15:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:27:14
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -3.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.07      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:49:09
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:35:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:40:18
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130305002_BG                                                              
Acquired: 3/5/2013 07:48:03
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130308002_BG                                                              
Acquired: 3/8/2013 07:35:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130311002_BG                                                              
Acquired: 3/11/2013 07:40:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130305002_BG                                                              
Acquired: 3/5/2013 08:02:17
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130308002_BG                                                              
Acquired: 3/8/2013 08:03:13
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130311003_BG                                                              
Acquired: 3/11/2013 08:54:43
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.13      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503092616

Instrument : HPGE01                           Begun : 03/05/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130305_001     RCCV       QUALITY CONTROL CHEC                          03/05/13 07:36    1.0    1                     

002     1_20130305_002     RIB        BACKGROUND CONTAMINA                          03/05/13 07:48    1.0                          

003     1_20130305_003     SAMPLE     243247-006               Soil       194740    03/05/13 08:03    1.0                 MASS-    

004     1_20130305_004     SAMPLE     243247-004               Soil       194740    03/05/13 09:06    1.0                          

005     1_20130305_005     BLANK      QC675428                 Soil       195220    03/05/13 11:25    1.0                          

006     1_20130305_006     BLANK      QC675791                 Soil       195312    03/05/13 12:19    1.0                          

007     1_20130305_007     BLANK      QC675946                 Soil       195355    03/05/13 14:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503096915

Instrument : HPGE01                           Begun : 03/08/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:15 1.0 1          
002  1_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 07:35 1.0            
003  1_20130308_003  SAMPLE  243254-006           Soil   195355 03/08/13 09:01 1.0            
004  1_20130308_004  SAMPLE  243253-011           Soil   195355 03/08/13 09:52 1.0            
005  1_20130308_005  SAMPLE  243254-004           Soil   195355 03/08/13 11:23 1.0            
006  1_20130308_006  SAMPLE  243253-003           Soil   195355 03/08/13 13:13 1.0            
007  1_20130308_007  SAMPLE  243254-003           Soil   195355 03/08/13 14:31 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503101247

Instrument : HPGE01                           Begun : 03/11/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130311_001  RCCV    QUALITY CONTROL CHEC               03/11/13 07:27 1.0 1          
002  1_20130311_002  RIB     BACKGROUND CONTAMINA               03/11/13 07:40 1.0            
003  1_20130311_003  SAMPLE  243254-002           Soil   195355 03/11/13 07:53 1.0            
004  1_20130311_004  MSS     243253-010           Soil   195355 03/11/13 08:57 1.0            
005  1_20130311_005  SAMPLE  243253-005           Soil   195355 03/11/13 09:54 1.0            
006  1_20130311_006  SAMPLE  243253-007           Soil   195355 03/11/13 10:43 1.0            
007  1_20130311_007  SDUP    QC677344             Soil   195355 03/11/13 12:02 1.0            
008  1_20130311_008  SAMPLE  243258-006           Soil   193312 03/11/13 15:06 1.0            
009  1_20130311_009  SAMPLE  243258-011           Soil   193312 03/11/13 16:15 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513092629

Instrument : HPGE02                           Begun : 03/05/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130305_001  RCCV    QUALITY CONTROL CHEC               03/05/13 07:49 1.0 1          
002  2_20130305_002  RIB     BACKGROUND CONTAMINA               03/05/13 08:02 1.0            
003  2_20130305_003  SAMPLE  243247-005           Soil   194740 03/05/13 09:05 1.0            
004  2_20130305_004  LCS     QC675429             Soil   195220 03/05/13 11:09 1.0 2          
005  2_20130305_005  LCS     QC675792             Soil   195312 03/05/13 12:21 1.0            
006  2_20130305_006  LCS     QC675947             Soil   195355 03/05/13 13:55 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513096935

Instrument : HPGE02                           Begun : 03/08/13 07:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:35 1.0 1          
002  2_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 08:03 1.0            
003  2_20130308_003  SAMPLE  243254-005           Soil   195355 03/08/13 09:02 1.0            
004  2_20130308_004  SAMPLE  243253-009           Soil   195355 03/08/13 09:54 1.0            
005  2_20130308_005  SAMPLE  243253-012           Soil   195355 03/08/13 11:24 1.0            
006  2_20130308_006  SAMPLE  243254-001           Soil   195355 03/08/13 13:12 1.0            
007  2_20130308_007  SAMPLE  243253-002           Soil   195355 03/08/13 14:30 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513101260

Instrument : HPGE02                           Begun : 03/11/13 07:40             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130311_001     RCCV       QUALITY CONTROL CHEC                          03/11/13 07:40    1.0    1                     

002     2_20130311_002     RIB        BACKGROUND CONTAMINA                          03/11/13 07:52    1.0                          

003     2_20130311_003     RIB        BACKGROUND CONTAMINA                          03/11/13 08:54    1.0                          

004     2_20130311_004     SAMPLE     243253-008               Soil       195355    03/11/13 09:12    1.0                          

005     2_20130311_005     SAMPLE     243253-004               Soil       195355    03/11/13 09:59    1.0                          

006     2_20130311_006     SAMPLE     243253-006               Soil       195355    03/11/13 10:48    1.0                          

007     2_20130311_007     SAMPLE     243253-001               Soil       195355    03/11/13 12:04    1.0                          

008     2_20130311_008     SAMPLE     243258-007               Soil       193312    03/11/13 15:07    1.0                          

009     2_20130311_009     SAMPLE     243258-010               Soil       193312    03/11/13 16:17    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

51 of 386



Gamma Sample Preparation Summary
as of 17-APR-2013 14:07

Batch Number : 195355                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 07-FEB-2013 13:35              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242865-001                      338.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:19  GS 186                     

2      242865-002                      325.33  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

3      242865-003                      339.77  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:30  GS 186                     

4      242865-004                      310.99  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:44  GS 186                     

5      242865-005                      308.74  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:49  GS 186                     

6      242915-001                      307.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:59  GS 186                     

7      242915-002                      304.32  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:03  GS 186                     

8      242915-003                      339.09  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:06  GS 186                     

9      242915-004                      342.28  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:13  GS 186                     

10     242915-005                      339.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:17  GS 186                     

11     242915-006                      333.35  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:22  GS 186                     

12     242915-007                      313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:25  GS 186                     

13     242915-008                      336.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:14  GS 186                     

14     242915-009                      307.21  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:20  GS 186                     

15     242915-010                      319.11  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:25  GS 186                     

16     242915-011                      326.62  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:32  GS 186                     

17     242915-012                      350.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:36  GS 186                     

18     242864-001                      319.54  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:43  GS 186                     

19     242864-002                      301.1   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:47  GS 186                     

20     242864-003                      323.94  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:50  GS 186                     

21     242864-004                      312.43  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:54  GS 186                     

22     242864-005                      320.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:59  GS 186                     

23     242864-006                      330.53  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 12:05  GS 186                     

24     242885-001                      324.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:26  GS 186                     

25     242885-002                      301.33  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:31  GS 186                     

26     242885-003                      310.42  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:36  GS 186                     

27     242885-004                      341.36  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:40  GS 186                     

28     242885-005                      334.65  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:43  GS 186                     

29     242887-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  GS 186                     

29     243253-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  RA226     alias:242887-001 

30     242887-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  GS 186                     

30     243253-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  RA226     alias:242887-002 

31     242887-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  GS 186                     

31     243253-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  RA226     alias:242887-003 

32     242887-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  GS 186                     

32     243253-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  RA226     alias:242887-004 

33     242887-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  GS 186                     

33     243253-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  RA226     alias:242887-005 

34     242887-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  GS 186                     

34     243253-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  RA226     alias:242887-006 

35     242887-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  GS 186                     

35     243253-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  RA226     alias:242887-007 

36     242887-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  GS 186                     

36     243253-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  RA226     alias:242887-008 

37     242887-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  GS 186                     

37     243253-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  RA226     alias:242887-009 

38     242887-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  GS 186                     

38     243253-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  RA226     alias:242887-010 

39     242887-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     243253-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  RA226     alias:242887-011 

40     242887-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  GS 186                     

40     243253-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  RA226     alias:242887-012 

41     242888-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  GS 186                     

41     243254-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  RA226     alias:242888-001 

42     242888-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  GS 186                     

42     243254-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  RA226     alias:242888-002 

43     242888-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  GS 186                     

43     243254-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  RA226     alias:242888-003 

44     242888-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  GS 186                     

44     243254-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  RA226     alias:242888-004 

45     242888-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  GS 186                     

45     243254-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  RA226     alias:242888-005 

46     242888-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  GS 186                     

46     243254-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  RA226     alias:242888-006 

47     242850-001                      318.87  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:24  GS 186                     

48     242850-002                      351     07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:31  GS 186                     

49     242850-003                      347.64  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:37  GS 186                     

50     242850-004                      314.61  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:44  GS 186                     

51     242852-001                      315.01  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:51  GS 186                     

52     242852-002                      312.44  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:55  GS 186                     

53     242852-003                      327.67  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:00  GS 186                     

54     242852-004                      285.59  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:07  GS 186                     

55     242852-005                      327.48  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:14  GS 186                     

56     242852-006                      309.9   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:19  GS 186                     

57     242852-007                      332.62  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:23  GS 186                     

58     242852-008                      291.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:28  GS 186                     

59     242852-009                      287.2   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

60     242852-010                      317.02  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:39  GS 186                     

61     242852-011                      335.13  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:44  GS 186                     

62     242852-012                      317.39  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:49  GS 186                     

63     242851-001                      298.71  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:50  GS 186                     

64     242851-002                      309.38  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:55  GS 186                     

65     242851-003                      324.15  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:00  GS 186                     

66     242851-004                      345.63  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:06  GS 186                     

67     242851-005                      327.51  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:13  GS 186                     

68     242851-006                      349.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:17  GS 186                     

QC1    QC675946    BLANK               323.97  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:03  GS 186                     

QC2    QC675947    LCS                 307     07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:08  GS 186                     

12     QC675948    SDUP of 242915-007  313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:27  GS 186                     

2      QC675949    SDUP of 242865-002  328.29  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

38     QC675952    SDUP of 242887-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  GS 186                     

59     QC675965    SDUP of 242852-009  287.21  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

38     QC677344    SDUP of 243253-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  RA226     alias:QC675952   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-06                Received:        02/05/13                      
Lab ID:          243253-001                    Prepared:        02/11/13 12:47                
Matrix:          Soil                          Analyzed:        03/11/13 12:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0982 U        0.174          0.137            0.9     
Bismuth-212                           0.625           0.437          0.298                    
Bismuth-214                           0.675           0.121          0.0491                   
Cesium-137                           -0.00596 U       0.0270         0.0216           0.07    
Cobalt-60                            -0.00910 U       0.0321         0.0253           0.03    
Europium-152                          0.0441 U        0.0769         0.0617           0.1     
Europium-154                          0.00976 U       0.0553         0.155            0.2     
Lead-212                              0.642           0.0927         0.0470                   
Lead-214                              0.678           0.125          0.0601                   
Potassium-40                         12.7             1.19           0.288                    
Protactinium-234                      0.0864 U        0.126          0.0992                   
Radium-226 (By Bismuth-214)           0.675           0.121          0.0491           0.2     
Thallium-208                          0.215           0.0462         0.0192                   
Thorium-232 (By Actinium-228)         0.758           0.127          0.0737           0.9     
Thorium-234                           0.888 U         0.753          1.30                     
Uranium-235                           0.0590 U        0.0494         0.168            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-001                   Client ID : 12-PE-E0770-06        

Seqnum : 1513101260007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130311_007                                Batch         : 195355                       Time      : 11-MAR-2013 12:04     

Cal    : 11-MAR-2013 07:51:10,09-JAN-2013 12:22:14     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0982            0.137       0.9       .17366           .17381           0.013       u        

Bismuth-212                         0.625             0.298                 .43745           .43862           0.057       u        

Bismuth-214                         0.675             0.0491                .12092           .12476           0.0085      u        

Cesium-137                          -0.00596          0.0216      0.07      .026995          .026997          0.00015     u        

Cobalt-60                           -0.00910          0.0253      0.03      .032094          .032097          0.00058     u        

Europium-152                        0.0441            0.0617      0.1       .076911          .076953          0.016       u        

Europium-154                        0.00976           0.155       0.2       .055344          .055346          0.013       u        

Lead-212                            0.642             0.0470                .092709          .10686           -0.0076     u        

Lead-214                            0.678             0.0601                .12492           .1305            -0.0073     u        

Potassium-40                        12.7              0.288                 1.1864           1.3484           -0.47       u        

Protactinium-234                    0.0864            0.0992                .12553           .12735           0.014       u        

Radium-226 (By Bismuth-214)         0.675             0.0491      0.2       .12092           .12476           0.0085      u        

Thallium-208                        0.215             0.0192                .046172          .048206          0.0074      u        

Thorium-232 (By Actinium-228)       0.758             0.0737      0.9       .12651           .13793           0.025       u        

Thorium-234                         0.888             1.30                  .75296           .75763           0.30        u        

Uranium-235                         0.0590            0.168       0.18      .049406          .049552          0.030       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-06          
Sample Description: 243253-001, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130311_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:33            Live Time: 2700   sec

Acquisition Time: 3/11/2013 12:04:06        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:00           Dead Time: 0.12   %

Analysis Quantity: 3.020E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.584E-01      1.265E-01      1.379E-01      7.374E-02
Am-241    #AB    9.824E-02      1.737E-01      1.738E-01      1.373E-01
Bi-212    #      6.253E-01      4.374E-01      4.386E-01      2.982E-01
Bi-214           6.754E-01      1.209E-01      1.248E-01      4.911E-02
Co-60     #AB   -9.099E-03      3.209E-02      3.210E-02      2.525E-02
Cs-137    #AB   -5.965E-03      2.700E-02      2.700E-02      2.159E-02
Eu-152    #AB    4.414E-02      7.691E-02      7.695E-02      6.169E-02
Eu-154    #AB    9.761E-03      5.534E-02      5.535E-02      1.546E-01
K-40             1.275E+01      1.186E+00      1.348E+00      2.878E-01
Pa-234    #AB    8.635E-02      1.255E-01      1.274E-01      9.915E-02
Pb-212           6.425E-01      9.271E-02      1.069E-01      4.697E-02
Pb-214           6.783E-01      1.249E-01      1.305E-01      6.007E-02
Ra-226    #      8.489E-01      7.367E-01      7.389E-01      5.689E-01
Th-234    #AB    8.875E-01      7.530E-01      7.576E-01      1.299E+00
Tl-208           2.146E-01      4.617E-02      4.821E-02      1.917E-02
U-235     #AB    5.904E-02      4.941E-02      4.955E-02      1.679E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.838E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243253-001, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130311_007.An1

Acquisition information
Start time:                 3/11/2013 12:04:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0200E+02) = 

8.9493E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1185

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.24        6. 104.32   0.53  0.000E+00
59.80       16.  88.38   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.61       20.  86.81   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.400E-01 Th234 
74.77       90.  20.53   0.83  2.830E-02
77.12      157.  12.53   0.83  3.006E-02
87.16       63.  28.31   0.61  3.664E-02
92.79       47.  36.19   0.85  3.990E-02    92.59   4.343  9.110E-01 Th234 

93.35   4.100  9.560E-01 Ac228 
93.35   5.760  6.805E-01 U235  
92.59   4.343  9.110E-01 Th234 
93.35   5.760  6.805E-01 U235  

92.79       47.  36.19   0.85  3.990E-02    92.59   4.343  9.110E-01 Th234 
93.35   4.100  9.560E-01 Ac228 
93.35   5.760  6.805E-01 U235  

92.81       44.  42.42   0.85  3.953E-02    92.59   4.343  8.422E-01 Th234 
93.35   4.100  8.838E-01 Ac228 
93.35   5.760  6.291E-01 U235  

123.03        6. 283.48   0.88  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.69       23.  72.68   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.41       14. 122.77   0.90  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.504E-02 U235  
186.05       45.  41.84   0.94  4.819E-02   185.72  57.000  5.404E-02 U235  

186.21   3.555  8.673E-01 Ra226 
185.72  57.000  5.404E-02 U235  

186.10       44.  43.39   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.489E-01 Ra226 

59 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:00:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.49      375.   6.42   0.99  4.319E-02   238.63  43.600  6.464E-01 Pb212 
241.82       82.  18.90   0.99  4.287E-02   242.00   7.268  8.693E-01 Pb214 
277.10       24.  56.99   1.03  3.962E-02   277.37   6.600  3.032E-01 Tl208 
295.07      140.  13.90   0.42  3.815E-02   295.22  18.414  6.401E-01 Pb214 
299.83       62.  23.23   0.47  3.774E-02   300.09   3.180  1.720E+00 Pb212 
338.14       98.  14.70   1.03  3.495E-02   338.32  11.400  8.173E-01 Ac228 
343.58        9. 116.02   1.09  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.365E-02 Eu152 
351.62      256.   8.91   0.91  3.406E-02   351.93  35.600  6.788E-01 Pb214 
583.23      136.  10.76   1.01  2.416E-02   583.19  85.000  2.195E-01 Tl208 
609.20      223.   8.62   1.26  2.345E-02   609.31  45.490  6.680E-01 Bi214 
720.97        1. 421.68   1.42  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.49       26.  34.98   1.42  2.078E-02   727.33   6.650  6.246E-01 Bi212 
778.52        4. 191.07   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  4.702E-02 Eu152 
784.78        4. 173.01   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.67       13.  55.12   1.53  1.851E-02   860.53  12.400  1.813E-01 Tl208 
911.24      107.  12.18   1.53  1.779E-02   911.20  26.200  7.624E-01 Ac228 
969.04       58.  16.17   0.56  1.704E-02   968.96  15.900  7.097E-01 Ac228 

1120.31       25.  29.96   1.73  1.535E-02  1120.29  14.910  3.561E-01 Bi214 
1173.96        1. 597.22   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.57        5. 135.47   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.572E-02 Eu152 
1460.70      526.   4.50   1.74  1.254E-02  1460.82  10.550  1.275E+01 K40   
1764.22       34.  21.25   2.15  1.069E-02  1764.49  15.310  6.974E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.96    30.24        22.         6. 0.000E+00  208.63   0.533  -      
298.72    74.73       152.        62. 2.198E+03   62.76   0.695  -      s 
308.10    77.08       143.       120. 3.998E+03   34.68   0.871  -        
348.36    87.16       118.        63. 1.731E+03   56.62   0.615  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.05    59.80        94.        16.     0.006   176.77   0.817s
Th-234    254.27    63.61       138.        20.     0.007   173.62   0.821s
Th-234    370.95    92.81       149.        44.     0.016    84.84   0.849s
Ac-228    373.11    93.35       122.        47.     0.017    72.38   0.850D
U-235     373.11    93.35       122.        47.     0.017    72.38   0.850D
Eu-152    485.13   121.38       144.        -9.    -0.003   403.10   0.878s
Eu-154    491.71   123.03       144.         6.     0.002   566.97   0.879s
Pa-234    526.32   131.69       134.        23.     0.009   145.37   0.887s
U-235     573.13   143.41       142.        14.     0.005   245.54   0.899s
U-235     655.37   163.99       138.       -23.    -0.009   150.31   0.918s
U-235     743.56   186.05       153.        45.     0.017    83.69   0.940s
Ra-226    743.77   186.10       159.        44.     0.016    86.78   0.940s
U-235     825.48   206.55       103.       -18.    -0.007   169.47   0.958s
Pb-212    953.20   238.51       131.       365.     0.135    14.12   0.972 
Pb-214    966.49   241.83        92.        73.     0.027    47.26   0.929 
Tl-208   1107.47   277.10        81.        24.     0.009   113.98   1.026 
Pb-214   1179.26   295.07        79.       136.     0.050    27.79   0.424s
Pb-212   1198.32   299.83        55.        62.     0.023    46.46   0.468s
Ac-228   1351.45   338.14        41.        98.     0.036    29.40   1.026 
Eu-152   1373.18   343.58        53.         9.     0.003   232.05   1.088s
Pb-214   1405.32   351.62        89.       248.     0.092    17.82   0.910 
Pa-234   2283.57   571.28        29.        -2.    -0.001   723.51   1.290s
Tl-208   2331.37   583.23        26.       136.     0.050    21.51   1.008 
Bi-214   2435.22   609.20        46.       215.     0.080    17.24   1.262 
Cs-137   2651.94   663.39        28.        -3.    -0.001   452.60   1.368s
Eu-154   2882.28   720.97        12.         1.     0.000   843.36   1.420s
Bi-212   2908.36   727.49        28.        26.     0.010    69.96   1.423s
Eu-152   3112.46   778.52        22.         4.     0.001   382.14   1.465s
Bi-212   3137.54   784.78        24.         4.     0.002   346.02   1.471s
Tl-208   3441.14   860.67        18.        13.     0.005   110.24   1.531s
Pa-234   3521.05   880.64        35.        -2.    -0.001  1073.84   1.547s
Ac-228   3643.48   911.24        20.       107.     0.040    24.37   1.525 
Pa-234   3776.36   944.45        25.        -5.    -0.002   273.95   1.598s
Ac-228   3874.74   969.04        10.        58.     0.021    32.35   0.559s
Bi-214   4480.15  1120.31        25.        25.     0.009    59.92   1.730s
Co-60    4694.90  1173.96        23.         1.     0.000  1194.45   1.768s
Co-60    5325.65  1331.50        19.        -4.    -0.001   352.72   1.880s
Eu-152   5630.24  1407.57        16.         5.     0.002   270.94   1.931s
K-40     5843.04  1460.70        24.       509.     0.188     9.01   1.737 
Bi-214   7058.94  1764.22        10.        34.     0.013    42.49   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5843E-01                                      5.12E+12             
911.20 7.624E-01  (  7.374E-02 1.22E+01 2.62E+01 G  
968.96 7.097E-01  (  9.016E-02 1.62E+01 1.59E+01 G  
338.32 8.173E-01  (  1.239E-01 1.47E+01 1.14E+01 G  

Energy duplication    
93.35 9.560E-01 &   5.219E-01 3.62E+01 4.10E+00 XA 

Am-241   I   9.8242E-02                                      1.58E+05             
59.54 9.824E-02 ?(  1.373E-01 8.84E+01 3.59E+01 G  

Bi-212   N   6.2528E-01                                      5.12E+12             
727.33 6.246E-01 @(  2.982E-01 3.50E+01 6.65E+00 G  
785.37 6.295E-01 &(  1.721E+00 1.73E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.444E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.7542E-01                                      5.84E+05             
609.31 6.680E-01  (P 4.911E-02 8.62E+00 4.55E+01 G  

1120.29 3.561E-01 - P 1.692E-01 3.00E+01 1.49E+01 G  
1764.49 6.974E-01 ?(  1.459E-01 2.12E+01 1.53E+01 G  

Co-60    T  -9.0991E-03                                      1.93E+03             
1332.49-9.099E-03 ?(  2.525E-02 1.76E+02 1.00E+02 G  
1173.23 2.576E-03 +   2.503E-02 5.97E+02 9.98E+01 G  

Cs-137   I  -5.9645E-03                                      1.10E+04             
661.66-5.964E-03 ?(  2.159E-02 2.26E+02 8.50E+01 G  

Eu-152   I   4.4137E-02                                      4.94E+03             
344.28 3.365E-02 ?(  6.169E-02 1.16E+02 2.66E+01 G  
121.78-2.068E-02 -   6.768E-02 2.02E+02 2.84E+01 G  
778.90 4.702E-02 &(  1.423E-01 1.91E+02 1.30E+01 G  
964.08-4.003E-03 &   1.559E-01 2.37E+03 1.45E+01 G  

1112.08 6.414E-03 %   1.978E-01 1.88E+03 1.34E+01 G  
1408.01 5.572E-02 ?(  1.166E-01 1.35E+02 2.09E+01 G  

Eu-154   I   9.7614E-03                                      3.14E+03             
873.18 8.379E-03 %(  1.546E-01 1.13E+03 1.22E+01 G  
123.07 1.027E-02 ?(  4.748E-02 2.83E+02 4.04E+01 G  

1274.43 0.000E+00 -   1.646E-01 1.00E+03 3.49E+01 G  
723.30 9.570E-03 ?(  6.491E-02 4.22E+02 2.00E+01 G  

1004.72-2.701E-03 &   1.033E-01 2.33E+03 1.79E+01 G  
996.25 0.000E+00 -   3.504E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2748E+01                                      4.57E+11             
1460.82 1.275E+01  (P 2.878E-01 4.50E+00 1.06E+01 G  

Pa-234   N   8.6350E-02                                      1.63E+12             
131.30 8.635E-02 *(  9.915E-02 7.27E+01 1.82E+01 G  
569.50-3.116E-02 -   1.824E-01 3.62E+02 9.30E+00 G  
946.00-7.630E-02 &   1.634E-01 1.37E+02 1.35E+01 G  
880.52-2.719E-02 -   2.378E-01 5.37E+02 1.05E+01 G  
883.24 9.794E-03 %   2.511E-01 1.56E+03 9.70E+00 G  

Pb-212   N   6.4247E-01                                      5.12E+12             
238.63 6.425E-01  (P 4.697E-02 7.06E+00 4.36E+01 G  
300.09 1.720E+00 + P 4.760E-01 2.32E+01 3.18E+00 G  

Pb-214   N   6.7833E-01                                      5.84E+05             
351.93 6.788E-01  (P 6.007E-02 8.91E+00 3.56E+01 G  
295.22 6.401E-01  (P 9.801E-02 1.39E+01 1.84E+01 G  
242.00 7.726E-01  (  2.384E-01 2.36E+01 7.27E+00 G  

Ra-226   N   8.4890E-01                                      5.84E+05             
186.21 8.489E-01 *(  5.689E-01 4.34E+01 3.56E+00 G  

Th-234   N   8.8754E-01                                      1.63E+12             
63.30 9.400E-01 @(  1.299E+00 8.68E+01 3.75E+00 G  
92.59 8.422E-01  (  5.498E-01 4.24E+01 4.34E+00 G  

Tl-208   N   2.1462E-01                                      5.12E+12             
583.19 2.195E-01  (  1.917E-02 1.08E+01 8.50E+01 G  
277.37 3.032E-01 +   2.657E-01 5.70E+01 6.60E+00 G  
860.53 1.813E-01 ?(  1.414E-01 5.51E+01 1.24E+01 G  

U-235    N   5.9035E-02                                      2.57E+11             
143.77 8.504E-02 ?(  1.679E-01 1.23E+02 1.09E+01 G  
205.32-2.506E-01 &   3.357E-01 8.47E+01 5.02E+00 G  
163.36-3.019E-01 +   3.591E-01 7.52E+01 5.08E+00 G  
185.72 5.404E-02  (  3.480E-02 4.18E+01 5.70E+01 G  

Energy duplication    
93.35 6.805E-01     3.715E-01 3.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.80        94.        16.     0.006   176.77   9.824E-02   
Th-234      63.61       138.        20.     0.007   173.62   9.400E-01   
Th-234      92.81       149.        44.     0.016    84.84   8.422E-01   
U-235       93.35       122.        47.     0.017    72.38   6.805E-01   
Eu-152     121.38       144.        -9.    -0.003   403.10  -2.068E-02   
Eu-154     123.03       144.         6.     0.002   566.97   1.027E-02   
Pa-234     131.69       134.        23.     0.009   145.37   8.635E-02   
U-235      143.41       142.        14.     0.005   245.54   8.504E-02   
U-235      163.99       138.       -23.    -0.009   150.31  -3.019E-01   
U-235      186.05       153.        45.     0.017    83.69   5.404E-02   
Ra-226     186.10       159.        44.     0.016    86.78   8.489E-01   
U-235      206.55       103.       -18.    -0.007   169.47  -2.506E-01   
Eu-152     343.58        53.         9.     0.003   232.05   3.365E-02   
Pa-234     571.28        29.        -2.    -0.001   723.51  -3.116E-02   
Cs-137     663.39        28.        -3.    -0.001   452.60  -5.964E-03   
Eu-154     720.97        12.         1.     0.000   843.36   9.570E-03   
Bi-212     727.49        28.        26.     0.010    69.96   6.246E-01   
Eu-152     778.52        22.         4.     0.001   382.14   4.702E-02   
Bi-212     784.78        24.         4.     0.002   346.02   6.295E-01   
Pa-234     880.64        35.        -2.    -0.001  1073.84  -2.719E-02   
Pa-234     944.45        25.        -5.    -0.002   273.95  -7.630E-02   
Co-60     1173.96        23.         1.     0.000  1194.45   2.576E-03   
Co-60     1331.50        19.        -4.    -0.001   352.72  -9.099E-03   
Eu-152    1407.57        16.         5.     0.002   270.94   5.572E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:00:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5843E-01    7.5843E-01   1.2651E-01    1.3793E-01  7.374E-02
Am-241 #A    9.8228E-02    9.8242E-02   1.7366E-01    1.7381E-01  1.373E-01
Bi-212 #     6.2528E-01    6.2528E-01   4.3745E-01    4.3862E-01  2.982E-01
Bi-214       6.7539E-01    6.7542E-01   1.2092E-01    1.2476E-01  4.911E-02
Co-60  #A   -8.9882E-03   -9.0991E-03   3.2094E-02    3.2097E-02  2.525E-02
Cs-137 #A   -5.9517E-03   -5.9645E-03   2.6995E-02    2.6997E-02  2.159E-02
Eu-152 #A    4.3927E-02    4.4137E-02   7.6911E-02    7.6953E-02  6.169E-02
Eu-154 #A    9.6883E-03    9.7614E-03   5.5344E-02    5.5346E-02  1.546E-01
K-40         1.2748E+01    1.2748E+01   1.1864E+00    1.3484E+00  2.878E-01
Pa-234 #A    8.6350E-02    8.6350E-02   1.2553E-01    1.2735E-01  9.915E-02
Pb-212       6.4247E-01    6.4247E-01   9.2709E-02    1.0686E-01  4.697E-02
Pb-214       6.7830E-01    6.7833E-01   1.2492E-01    1.3050E-01  6.007E-02
Ra-226 #     8.4887E-01    8.4890E-01   7.3667E-01    7.3892E-01  5.689E-01
Th-234 #A    8.8754E-01    8.8754E-01   7.5296E-01    7.5763E-01  1.299E+00
Tl-208       2.1462E-01    2.1462E-01   4.6172E-02    4.8206E-02  1.917E-02
U-235  #A    5.9035E-02    5.9035E-02   4.9406E-02    4.9552E-02  1.679E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.9 keV)     1.572E+01  pCi/g         
Total Decayed Activity (   25.0 to  2034.9 keV) 1.5716900E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-07                Received:        02/05/13                      
Lab ID:          243253-002                    Prepared:        02/11/13 12:50                
Matrix:          Soil                          Analyzed:        03/08/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:49                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00178 U         0.182         0.150             0.9    
Bismuth-212                          0.797             0.433         0.222                    
Bismuth-214                          0.591             0.112         0.0493                   
Cesium-137                          -0.00197 U         0.0266        0.0217            0.07   
Cobalt-60                            0.00528 U         0.0279        0.0222            0.03   
Europium-152                         0.0178 U          0.0398        0.0576            0.1    
Europium-154                         0.00324 U b       0.0326        0.240             0.2    
Lead-212                             0.678             0.0935        0.0455                   
Lead-214                             0.622             0.107         0.0473                   
Potassium-40                        11.1               1.11          0.301                    
Protactinium-234                     0.0160 U          0.0193        0.103                    
Radium-226 (By Bismuth-214)          0.591             0.112         0.0493            0.2    
Thallium-208                         0.218             0.0533        0.0236                   
Thorium-232 (By Actinium-228)        0.844             0.220         0.0864            0.9    
Thorium-234                          1.02 U            1.53          1.21                     
Uranium-235                          0.0813 U          0.0564        0.160             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-002                   Client ID : 12-PE-E0770-07        

Seqnum : 1513096935007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130308_007                                Batch         : 195355                       Time      : 08-MAR-2013 14:30     

Cal    : 08-MAR-2013 07:46:33,09-JAN-2013 12:22:14     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.00178          0.150      0.9      .1818            .1818            0.013       u            

Bismuth-212                        0.797            0.222               .43268           .4346            0.057       u            

Bismuth-214                        0.591            0.0493              .11175           .11494           0.0085      u            

Cesium-137                         -0.00197         0.0217     0.07     .026625          .026625          0.00015     u            

Cobalt-60                          0.00528          0.0222     0.03     .02791           .027911          0.00058     u            

Europium-152                       0.0178           0.0576     0.1      .039815          .039828          0.016       u            

Europium-154                       0.00324          0.240      0.2      .032649          .032649          0.013       MDA+ u b*

Lead-212                           0.678            0.0455              .09348           .10902           -0.0076     u            

Lead-214                           0.622            0.0473              .10699           .11245           -0.0073     u            

Potassium-40                       11.1             0.301               1.107            1.2406           -0.47       u            

Protactinium-234                   0.0160           0.103               .019275          .019685          0.014       u            

Radium-226 (By Bismuth-214)        0.591            0.0493     0.2      .11175           .11494           0.0085      u            

Thallium-208                       0.218            0.0236              .0533            .055134          0.0074      u            

Thorium-232 (By Actinium-228)      0.844            0.0864     0.9      .22043           .22875           0.025       u            

Thorium-234                        1.02             1.21                1.528            1.5311           0.30        u            

Uranium-235                        0.0813           0.160      0.18     .056442          .056683          0.030       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1513096935007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-07          
Sample Description: 243253-002, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130308_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:49            Live Time: 2700   sec

Acquisition Time: 3/8/2013 14:30:10         Real Time: 2702   sec
Analysis Time: 3/27/2013 08:57           Dead Time: 0.09   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.439E-01      2.204E-01      2.288E-01      8.636E-02
Am-241    #AB    1.783E-03      1.818E-01      1.818E-01      1.497E-01
Bi-212           7.965E-01      4.327E-01      4.346E-01      2.224E-01
Bi-214           5.911E-01      1.118E-01      1.149E-01      4.927E-02
Co-60     #AB    5.278E-03      2.791E-02      2.791E-02      2.223E-02
Cs-137    #AB   -1.966E-03      2.662E-02      2.662E-02      2.172E-02
Eu-152    #AB    1.785E-02      3.982E-02      3.983E-02      5.760E-02
Eu-154    #AB    3.245E-03      3.265E-02      3.265E-02      2.400E-01
K-40             1.114E+01      1.107E+00      1.241E+00      3.006E-01
Pa-234    #AB    1.605E-02      1.928E-02      1.968E-02      1.026E-01
Pb-212           6.783E-01      9.348E-02      1.090E-01      4.548E-02
Pb-214           6.218E-01      1.070E-01      1.124E-01      4.727E-02
Ra-226    #      1.230E+00      6.935E-01      6.985E-01      4.503E-01
Th-234    #AB    1.024E+00      1.528E+00      1.531E+00      1.207E+00
Tl-208           2.185E-01      5.330E-02      5.513E-02      2.355E-02
U-235     #AB    8.134E-02      5.644E-02      5.668E-02      1.599E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.727E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_007.An1               

Sample description                                             
243253-002, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308_007.An1

Acquisition information
Start time:                 3/8/2013 14:30:10
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1109

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.33       22.  74.62   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.81       67.  27.20   0.87  2.840E-02
77.19      138.  14.27   0.87  3.017E-02
87.29       52.  33.20   0.80  3.671E-02
93.11       69.  25.67   1.14  3.990E-02    92.59   4.343  1.288E+00 Th234 

93.35   5.760  9.622E-01 U235  
93.35   4.100  1.352E+00 Ac228 
93.35   5.760  9.622E-01 U235  

93.12       55.  35.01   0.89  3.990E-02    93.35   5.760  7.652E-01 U235  
93.35   4.100  1.075E+00 Ac228 

144.27        7. 244.68   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  4.017E-02 U235  

185.93       65.  28.19   0.83  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.230E+00 Ra226 
185.72  57.000  7.664E-02 U235  

186.12       50.  34.70   0.98  4.819E-02   185.72  57.000  5.847E-02 U235  
186.21   3.555  9.383E-01 Ra226 

205.24       31.  44.23   1.00  4.641E-02   205.32   5.020  4.307E-01 U235  
205.32   5.020  4.307E-01 U235  

238.58      434.   5.53   1.03  4.319E-02   238.63  43.600  7.287E-01 Pb212 
241.84       73.  21.33   1.03  4.287E-02   242.00   7.268  7.496E-01 Pb214 
294.92      139.  12.26   1.16  3.816E-02   295.22  18.414  6.161E-01 Pb214 
298.81        2. 386.79   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.23       78.  22.64   0.71  3.494E-02   338.32  11.400  6.336E-01 Ac228 
351.74      237.   8.30   0.84  3.405E-02   351.93  35.600  6.074E-01 Pb214 
570.03        9.  83.80   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.07      139.  12.20   0.85  2.416E-02   583.19  85.000  2.185E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.32      204.   9.07   1.21  2.345E-02   609.31  45.490  5.911E-01 Bi214 
722.91        1. 527.50   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.086E-02 Eu154 
727.12       34.  27.16   1.02  2.078E-02   727.33   6.650  7.965E-01 Bi212 
778.61        1. 525.46   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 
783.31        3. 252.19   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.10       25.  37.44   0.32  1.851E-02   860.53  12.400  3.534E-01 Tl208 
881.72        5. 135.12   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.24      122.  13.06   1.24  1.779E-02   911.20  26.200  8.439E-01 Ac228 
964.81        2. 668.96   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.05       33.  31.16   1.64  1.704E-02   968.96  15.900  3.935E-01 Ac228 

1109.17        4. 111.53   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.68       34.  24.65   1.74  1.535E-02  1120.29  14.910  4.836E-01 Bi214 
1333.64        2. 264.40   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.76      475.   4.79   1.76  1.254E-02  1460.82  10.550  1.114E+01 K40   
1764.58       19.  29.79   2.10  1.069E-02  1764.49  15.310  3.699E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.56    74.85       140.        60. 2.124E+03   62.38   0.675  -        
308.07    77.23       133.       118. 3.907E+03   33.82   0.841  -        
348.25    87.29       113.        52. 1.422E+03   66.40   0.803  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.52    63.33       127.        22.     0.008   149.23   0.859s
U-235     372.48    93.35       156.        55.     0.020    70.01   0.889D
Ac-228    372.48    93.35       105.        69.     0.025    51.33   1.139D
Eu-152    486.10   121.78       154.        -5.    -0.002   711.03   0.917s
Pa-234    521.43   130.62       152.       -21.    -0.008   169.56   0.927s
U-235     575.99   144.27       137.         7.     0.003   489.36   0.939 
U-235     652.37   163.38       137.        -7.    -0.002   505.12   0.958s
U-235     743.25   186.12       125.        50.     0.018    69.39   0.980s
Ra-226    742.48   185.93       106.        65.     0.024    56.39   0.834s

71 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     819.68   205.24        79.        31.     0.012    88.46   0.999 
Pb-212    952.74   238.53       130.       397.     0.147    13.51   0.938 
Pb-214    965.78   241.79       106.        68.     0.025    54.15   0.428s
Pb-214   1178.14   294.92        59.       134.     0.050    24.51   1.158 
Pb-212   1193.70   298.81        59.         2.     0.001   773.57   1.088s
Ac-228   1351.30   338.23        70.        78.     0.029    45.28   0.710s
Eu-152   1373.96   343.90        49.        -3.    -0.001   650.69   1.129s
Pb-214   1405.31   351.74        58.       229.     0.085    16.60   0.838s
Pa-234   2278.20   570.03        25.         9.     0.003   167.60   1.327s
Tl-208   2330.36   583.07        42.       139.     0.052    24.40   0.846s
Bi-214   2435.34   609.32        49.       196.     0.073    18.14   1.206 
Cs-137   2645.34   661.82        30.        -1.     0.000  1354.42   1.403s
Eu-154   2889.70   722.91        27.         1.     0.001  1055.00   1.453s
Bi-212   2906.55   727.12        17.        34.     0.013    54.32   1.019s
Eu-152   3112.54   778.61        29.         1.     0.001  1050.92   1.496s
Bi-212   3131.35   783.31        28.         3.     0.001   504.38   1.501 
Tl-208   3438.59   860.10        17.        25.     0.009    74.89   0.323s
Pa-234   3525.11   881.72        16.         5.     0.002   270.24   1.573s
Ac-228   3643.22   911.24        29.       122.     0.045    26.12   1.241 
Eu-152   3857.63   964.81        67.         2.     0.001  1337.92   1.634s
Ac-228   3874.58   969.05        37.        33.     0.012    62.33   1.637s
Eu-154   3989.15   997.67        25.        -4.    -0.001   364.63   1.656s
Eu-152   4435.42  1109.17        10.         4.     0.002   223.07   1.736s
Bi-214   4481.51  1120.68        28.        34.     0.013    49.30   1.741s
Co-60    5334.17  1333.64        16.         2.     0.001   528.80   1.874s
Eu-152   5631.88  1407.98        17.        -3.    -0.001   444.10   1.917s
K-40     5843.28  1460.76        28.       458.     0.170     9.58   1.764 
Bi-214   7060.51  1764.58         6.        19.     0.007    59.58   2.098s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.4393E-01                                      5.12E+12             
911.20 8.439E-01  (  8.636E-02 1.31E+01 2.62E+01 G  
968.96 3.935E-01 -   1.677E-01 3.12E+01 1.59E+01 G  
338.32 6.336E-01 -   1.571E-01 2.26E+01 1.14E+01 G  

Energy duplication    
93.35 1.352E+00 +   4.704E-01 2.57E+01 4.10E+00 XA 

Am-241   I   1.7832E-03                                      1.58E+05             
59.54 1.783E-03 %(  1.497E-01 5.10E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.9654E-01                                      5.12E+12             
727.33 7.965E-01  (  2.224E-01 2.72E+01 6.65E+00 G  
785.37 4.486E-01 -   1.815E+00 2.52E+02 1.11E+00 G  

1620.74 0.000E+00 &   1.897E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.9106E-01                                      5.84E+05             
609.31 5.911E-01  (P 4.927E-02 9.07E+00 4.55E+01 G  

1120.29 4.836E-01 - P 1.747E-01 2.47E+01 1.49E+01 G  
1764.49 3.699E-01 -   1.150E-01 2.98E+01 1.53E+01 G  

Co-60    T   5.2780E-03                                      1.93E+03             
1332.49 5.278E-03 &(  2.223E-02 2.64E+02 1.00E+02 G  
1173.23 1.292E-03 &   2.402E-02 1.14E+03 9.98E+01 G  

Cs-137   I  -1.9658E-03                                      1.10E+04             
661.66-1.966E-03 ?(  2.172E-02 6.77E+02 8.50E+01 G  

Eu-152   I   1.7849E-02                                      4.94E+03             
344.28-1.091E-02 &(  5.760E-02 3.25E+02 2.66E+01 G  
121.78-1.170E-02 +   6.800E-02 3.56E+02 2.84E+01 G  
778.90 1.858E-02 ?(  1.589E-01 5.25E+02 1.30E+01 G  
964.08 2.267E-02 ?(  2.482E-01 6.69E+02 1.45E+01 G  

1112.08 6.896E-02 ?(  1.146E-01 1.12E+02 1.34E+01 G  
1408.01-3.232E-02 +   1.137E-01 2.22E+02 2.09E+01 G  

Eu-154   I   3.2446E-03                                      3.14E+03             
873.18 0.000E+00 ?(  2.400E-01 1.00E+03 1.22E+01 G  
123.07 1.823E-03 &   3.777E-02 1.26E+03 4.04E+01 G  

1274.43 0.000E+00 &(  9.436E-02 1.00E+03 3.49E+01 G  
723.30 1.086E-02 &(  9.318E-02 5.27E+02 2.00E+01 G  

1004.72-8.238E-04 %   1.323E-01 9.76E+03 1.79E+01 G  
996.25-7.424E-02 &   2.145E-01 1.82E+02 1.05E+01 G  

K-40     N   1.1143E+01                                      4.57E+11             
1460.82 1.114E+01  (P 3.006E-01 4.79E+00 1.06E+01 G  

Pa-234   N   1.6046E-02                                      1.63E+12             
131.30-7.600E-02 ?(  1.026E-01 8.48E+01 1.82E+01 G  
569.50 1.284E-01 &(  1.628E-01 8.38E+01 9.30E+00 G  
946.00 0.000E+00 &   2.328E-01 1.00E+03 1.35E+01 G  
880.52 7.610E-02 ?(  1.588E-01 1.35E+02 1.05E+01 G  
883.24 4.214E-04 %   1.990E-01 2.87E+04 9.70E+00 G  

Pb-212   N   6.7825E-01                                      5.12E+12             
238.63 6.783E-01  (P 4.548E-02 6.76E+00 4.36E+01 G  
300.09 5.668E-02 & P 4.804E-01 3.87E+02 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.2181E-01                                      5.84E+05             
351.93 6.074E-01  (P 4.727E-02 8.30E+00 3.56E+01 G  
295.22 6.161E-01  (P 8.176E-02 1.23E+01 1.84E+01 G  
242.00 7.069E-01  (  2.474E-01 2.71E+01 7.27E+00 G  

Ra-226   N   1.2299E+00                                      5.84E+05             
186.21 1.230E+00 *(  4.503E-01 2.82E+01 3.56E+00 G  

Th-234   N   1.0239E+00                                      1.63E+12             
63.30 1.024E+00 ?(  1.207E+00 7.46E+01 3.75E+00 G  
92.59 2.361E-02 &   6.305E-01 1.62E+03 4.34E+00 G  

Tl-208   N   2.1847E-01                                      5.12E+12             
583.19 2.185E-01  (  2.355E-02 1.22E+01 8.50E+01 G  
277.37 1.049E-02 %   2.530E-01 1.47E+03 6.60E+00 G  
860.53 3.534E-01 +   1.339E-01 3.74E+01 1.24E+01 G  

U-235    N   8.1335E-02                                      2.57E+11             
143.77 4.017E-02 &(  1.599E-01 2.45E+02 1.09E+01 G  
205.32 4.307E-01 ?(  2.870E-01 4.42E+01 5.02E+00 G  
163.36-8.438E-02 +   3.469E-01 2.53E+02 5.08E+00 G  
185.72 5.847E-02 *(  3.052E-02 3.47E+01 5.70E+01 G  

Energy duplication    
93.35 7.652E-01 @   4.071E-01 3.50E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.33       127.        22.     0.008   149.23   1.024E+00   
U-235       93.35       156.        55.     0.020    70.01   7.652E-01   
Eu-152     121.78       154.        -5.    -0.002   711.03  -1.170E-02   
Pa-234     130.62       152.       -21.    -0.008   169.56  -7.600E-02   
U-235      144.27       137.         7.     0.003   489.36   4.017E-02   
U-235      163.38       137.        -7.    -0.002   505.12  -8.438E-02   
U-235      186.12       125.        50.     0.018    69.39   5.847E-02   
U-235      205.24        79.        31.     0.012    88.46   4.307E-01   
Eu-152     343.90        49.        -3.    -0.001   650.69  -1.091E-02   
Pa-234     570.03        25.         9.     0.003   167.60   1.284E-01   
Cs-137     661.82        30.        -1.     0.000  1354.42  -1.966E-03   
Eu-154     722.91        27.         1.     0.001  1055.00   1.086E-02   
Eu-152     778.61        29.         1.     0.001  1050.92   1.858E-02   
Pa-234     881.72        16.         5.     0.002   270.24   7.610E-02   
Eu-152     964.81        67.         2.     0.001  1337.92   2.267E-02   
Eu-154     997.67        25.        -4.    -0.001   364.63  -7.424E-02   
Eu-152    1109.17        10.         4.     0.002   223.07   6.896E-02   
Co-60     1333.64        16.         2.     0.001   528.80   5.278E-03   
Eu-152    1407.98        17.        -3.    -0.001   444.10  -3.232E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.4393E-01    8.4393E-01   2.2043E-01    2.2875E-01  8.636E-02
Am-241 #A    1.7830E-03    1.7832E-03   1.8180E-01    1.8180E-01  1.497E-01
Bi-212       7.9654E-01    7.9654E-01   4.3268E-01    4.3460E-01  2.224E-01
Bi-214       5.9104E-01    5.9106E-01   1.1175E-01    1.1494E-01  4.927E-02
Co-60  #A    5.2191E-03    5.2780E-03   2.7910E-02    2.7911E-02  2.223E-02
Cs-137 #A   -1.9619E-03   -1.9658E-03   2.6625E-02    2.6625E-02  2.172E-02
Eu-152 #A    1.7771E-02    1.7849E-02   3.9815E-02    3.9828E-02  5.760E-02
Eu-154 #A    3.2224E-03    3.2446E-03   3.2649E-02    3.2649E-02  2.400E-01
K-40         1.1143E+01    1.1143E+01   1.1070E+00    1.2406E+00  3.006E-01
Pa-234 #A    1.6046E-02    1.6046E-02   1.9275E-02    1.9685E-02  1.026E-01
Pb-212       6.7825E-01    6.7825E-01   9.3480E-02    1.0902E-01  4.548E-02
Pb-214       6.2178E-01    6.2181E-01   1.0699E-01    1.1245E-01  4.727E-02
Ra-226 #     1.2298E+00    1.2299E+00   6.9346E-01    6.9846E-01  4.503E-01
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Th-234 #A    1.0239E+00    1.0239E+00   1.5280E+00    1.5311E+00  1.207E+00
Tl-208       2.1847E-01    2.1847E-01   5.3300E-02    5.5134E-02  2.355E-02
U-235  #A    8.1335E-02    8.1335E-02   5.6442E-02    5.6683E-02  1.599E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.612E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6122475E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-08                Received:        02/05/13                      
Lab ID:          243253-003                    Prepared:        02/11/13 12:56                
Matrix:          Soil                          Analyzed:        03/08/13 13:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0282 U        0.176          0.144            0.9     
Bismuth-212                           0.839           0.491          0.281                    
Bismuth-214                           0.679           0.106          0.0418                   
Cesium-137                            0.00722 U       0.0256         0.0203           0.07    
Cobalt-60                            -0.00766 U       0.0308         0.0244           0.03    
Europium-152                         -0.00522 U       0.0160         0.0659           0.1     
Europium-154                          0.0259 U        0.0942         0.178            0.2     
Lead-212                              0.613           0.0824         0.0408                   
Lead-214                              0.700           0.0930         0.0528                   
Potassium-40                         12.0             1.11           0.270                    
Protactinium-234                      0.0201 U        0.0829         0.100                    
Radium-226 (By Bismuth-214)           0.679           0.106          0.0418           0.2     
Thallium-208                          0.221           0.0498         0.0215                   
Thorium-232 (By Actinium-228)         0.735           0.144          0.0626           0.9     
Thorium-234                           0.308 U         1.50           1.22                     
Uranium-235                           0.0880 U        0.0439         0.157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243253-003                   Client ID : 12-PE-E0770-08        

Seqnum : 1503096915006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130308_006                                Batch         : 195355                       Time      : 08-MAR-2013 13:13     

Cal    : 08-MAR-2013 07:26:01,09-JAN-2013 09:04:01     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0282           0.144       0.9       .17633           .17634           0.013       u        

Bismuth-212                         0.839             0.281                 .49078           .49266           0.057       u        

Bismuth-214                         0.679             0.0418                .10551           .10993           0.0085      u        

Cesium-137                          0.00722           0.0203      0.07      .025574          .025577          0.00015     u        

Cobalt-60                           -0.00766          0.0244      0.03      .030815          .030817          0.00058     u        

Europium-152                        -0.00522          0.0659      0.1       .016026          .016029          0.016       u        

Europium-154                        0.0259            0.178       0.2       .094168          .094177          0.013       u        

Lead-212                            0.613             0.0408                .082357          .096707          -0.0076     u        

Lead-214                            0.700             0.0528                .093046          .10087           -0.0073     u        

Potassium-40                        12.0              0.270                 1.1099           1.2624           -0.47       u        

Protactinium-234                    0.0201            0.100                 .082901          .083052          0.014       u        

Radium-226 (By Bismuth-214)         0.679             0.0418      0.2       .10551           .10993           0.0085      u        

Thallium-208                        0.221             0.0215                .049782          .051792          0.0074      u        

Thorium-232 (By Actinium-228)       0.735             0.0626      0.9       .14374           .1533            0.025       u        

Thorium-234                         0.308             1.22                  1.4972           1.4975           0.30        u        

Uranium-235                         0.0880            0.157       0.18      .043902          .044265          0.030       u        

u=use  

Page 1 of 1                                                                                                           1503096915006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-08          
Sample Description: 243253-003, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130308_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:31            Live Time: 2700   sec

Acquisition Time: 3/8/2013 13:13:12         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:56           Dead Time: 0.06   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.355E-01      1.437E-01      1.533E-01      6.264E-02
Am-241    #AB   -2.821E-02      1.763E-01      1.763E-01      1.440E-01
Bi-212           8.388E-01      4.908E-01      4.927E-01      2.814E-01
Bi-214           6.788E-01      1.055E-01      1.099E-01      4.184E-02
Co-60     #AB   -7.660E-03      3.082E-02      3.082E-02      2.440E-02
Cs-137    #AB    7.225E-03      2.557E-02      2.558E-02      2.028E-02
Eu-152    #AB   -5.217E-03      1.603E-02      1.603E-02      6.590E-02
Eu-154    #AB    2.590E-02      9.417E-02      9.418E-02      1.781E-01
K-40             1.197E+01      1.110E+00      1.262E+00      2.701E-01
Pa-234     AB    2.008E-02      8.290E-02      8.305E-02      9.997E-02
Pb-212           6.130E-01      8.236E-02      9.671E-02      4.075E-02
Pb-214           6.997E-01      9.305E-02      1.009E-01      5.281E-02
Ra-226           1.810E+00      7.426E-01      7.527E-01      4.610E-01
Th-234    #AB    3.082E-01      1.497E+00      1.498E+00      1.220E+00
Tl-208           2.213E-01      4.978E-02      5.179E-02      2.145E-02
U-235     #AB    8.797E-02      4.390E-02      4.427E-02      1.566E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.801E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243253-003, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308_006.An1

Acquisition information
Start time:                 3/8/2013 13:13:12
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1010

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.25        8. 242.93   0.88  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.082E-01 Th234 
74.86      111.  17.75   0.89  3.074E-02
77.19      194.  10.67   0.89  3.246E-02
93.05       61.  34.82   0.90  4.199E-02    93.35   4.100  1.098E+00 Ac228 

93.35   5.760  7.819E-01 U235  
92.59   4.343  1.046E+00 Th234 
93.35   5.760  7.819E-01 U235  

93.10       76.  27.94   1.04  4.199E-02    93.35   4.100  1.360E+00 Ac228 
93.35   5.760  9.679E-01 U235  

139.05       14.  88.19   0.62  5.125E-02
144.06       21.  85.08   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.156E-01 U235  
163.48        5. 365.20   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.907E-02 U235  
185.88       77.  24.95   0.98  4.883E-02   185.72  57.000  8.525E-02 U235  

186.21   3.555  1.368E+00 Ra226 
185.72  57.000  8.525E-02 U235  

185.94      102.  20.51   1.45  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.810E+00 Ra226 

238.58      384.   6.63   1.02  4.342E-02   238.63  43.600  6.174E-01 Pb212 
241.68      116.  16.28   0.91  4.308E-02   242.00   7.268  1.137E+00 Pb214 
270.19       32.  50.47   0.35  4.035E-02
276.69        7. 206.85   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.24      173.  10.13   0.72  3.814E-02   295.22  18.414  7.356E-01 Pb214 
300.14       35.  45.29   0.35  3.774E-02   300.09   3.180  8.957E-01 Pb212 
338.37       96.  15.81   0.87  3.484E-02   338.32  11.400  7.421E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.94      276.   7.99   1.25  3.392E-02   351.93  35.600  6.811E-01 Pb214 
568.97        2. 521.60   1.30  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.29      145.  11.25   1.16  2.388E-02   583.19  85.000  2.203E-01 Tl208 
609.50      247.   7.53   1.18  2.316E-02   609.31  45.490  6.994E-01 Bi214 
661.81        4. 176.99   1.38  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.23       32.  29.26   1.44  2.048E-02   727.33   6.650  7.306E-01 Bi212 
785.74       13.  68.58   1.49  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.75       17.  51.81   1.55  1.821E-02   860.53  12.400  2.283E-01 Tl208 
881.27        3. 206.41   1.57  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.30      109.  11.50   1.03  1.749E-02   911.20  26.200  7.326E-01 Ac228 
969.07       98.  13.57   1.84  1.674E-02   968.96  15.900  1.138E+00 Ac228 
992.62        3. 181.78   1.68  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  5.003E-02 Eu154 
1111.97        2. 296.56   1.78  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.67       45.  21.26   1.79  1.507E-02  1120.29  14.910  6.114E-01 Bi214 
1460.93      523.   4.46   1.76  1.228E-02  1460.82  10.550  1.197E+01 K40   
1621.40        7.  62.64   2.25  1.126E-02  1620.74   1.510  1.315E+00 Bi212 
1764.63       36.  20.05   2.39  1.046E-02  1764.49  15.310  6.832E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.27    74.83       166.        82. 2.664E+03   50.68   0.820  -      s 
308.58    77.16       143.       168. 5.176E+03   25.76   1.007  -      s 
556.07   139.05        68.        14. 2.634E+02  176.38   0.620  -      sc

1080.44   270.19        88.        32. 7.931E+02  100.93   0.347 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.40    59.60       159.        -6.    -0.002   625.18   0.877s
Th-234    253.00    63.25       180.         8.     0.003   485.85   0.880s
Th-234    380.87    95.24       127.       -12.    -0.004   282.96   0.904s
Ac-228    373.34    93.35       150.        76.     0.028    55.89   1.036D
U-235     373.34    93.35       198.        61.     0.023    69.65   0.904D
Eu-152    489.19   122.32       168.       -16.    -0.006   228.91   0.928s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     576.11   144.06       150.        21.     0.008   170.17   0.946s
U-235     653.75   163.48       160.         5.     0.002   730.40   0.962s
U-235     743.32   185.88       146.        77.     0.029    49.90   0.980s
Ra-226    743.54   185.94       124.       102.     0.038    41.03   1.448s
U-235     819.53   204.94       136.        -6.    -0.002   594.61   0.996s
Pb-212    954.04   238.58       116.       379.     0.141    13.26   1.022 
Pb-214    966.46   241.68        99.       116.     0.043    32.56   0.911 
Tl-208   1106.45   276.69        94.         7.     0.002   413.70   1.056s
Pb-214   1180.61   295.24        54.       168.     0.062    20.25   0.723s
Pb-212   1200.01   300.09        80.        22.     0.008   125.18   1.075s
Ac-228   1353.09   338.37        49.        96.     0.035    31.61   0.873 
Eu-152   1375.84   344.06        70.        -8.    -0.003   307.17   1.112s
Pb-214   1407.37   351.94        79.       267.     0.099    15.97   1.250 
Pa-234   2275.33   568.97        33.         2.     0.001  1043.19   1.302s
Tl-208   2332.62   583.29        37.       145.     0.054    22.49   1.160 
Bi-214   2437.41   609.50        38.       239.     0.089    15.05   1.184 
Cs-137   2646.66   661.81        27.         4.     0.002   353.98   1.381s
Eu-154   2899.19   724.95        51.       -10.    -0.004   220.63   1.435s
Bi-212   2908.34   727.23        29.        32.     0.012    58.51   1.438s
Eu-152   3111.01   777.90        28.        -2.    -0.001   632.10   1.483s
Bi-212   3142.37   785.74        33.        13.     0.005   137.16   1.489 
Tl-208   3442.42   860.75        29.        17.     0.006   103.62   1.555 
Pa-234   3524.52   881.27        22.         3.     0.001   412.82   1.573 
Pa-234   3534.52   883.77        30.        -5.    -0.002   301.77   1.575s
Ac-228   3644.66   911.30        16.       109.     0.040    22.99   1.028s
Ac-228   3875.76   969.07        22.        98.     0.036    27.14   1.843 
Eu-154   3969.98   992.62        11.         3.     0.001   363.57   1.675s
Eu-154   4019.12  1004.90        28.        -6.    -0.002   283.50   1.683s
Eu-152   4447.45  1111.97        25.         2.     0.001   593.12   1.779s
Bi-214   4482.30  1120.67        26.        45.     0.017    42.51   1.786 
Co-60    4691.64  1173.00        32.        -3.    -0.001   564.67   1.834s
Eu-154   5103.84  1276.01        30.        -2.    -0.001   695.31   1.927s
Co-60    5329.65  1332.44        20.        -3.    -0.001   402.28   1.980s
K-40     5843.80  1460.93        24.       503.     0.186     8.93   1.756 
Bi-212   6486.00  1621.40         7.         7.     0.003   125.28   2.249s
Bi-214   7059.28  1764.63         8.        36.     0.013    40.10   2.386s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3545E-01                                      5.12E+12             
911.20 7.326E-01  (  6.264E-02 1.15E+01 2.62E+01 G  
968.96 1.138E+00 +   1.253E-01 1.36E+01 1.59E+01 G  
338.32 7.421E-01  (  1.269E-01 1.58E+01 1.14E+01 G  

Energy duplication    
93.35 1.360E+00 +   5.106E-01 2.79E+01 4.10E+00 XA 

Am-241   I  -2.8205E-02                                      1.58E+05             
59.54-2.820E-02 ?(  1.440E-01 3.13E+02 3.59E+01 G  

Bi-212   N   8.3875E-01                                      5.12E+12             
727.33 7.306E-01 ?(  2.814E-01 2.93E+01 6.65E+00 G  
785.37 1.857E+00 +   1.919E+00 6.86E+01 1.11E+00 G  

1620.74 1.315E+00 ?(  1.093E+00 6.26E+01 1.51E+00 G  

Bi-214   N   6.7878E-01                                      5.84E+05             
609.31 6.994E-01  (P 4.184E-02 7.53E+00 4.55E+01 G  

1120.29 6.114E-01 ?(P 1.635E-01 2.13E+01 1.49E+01 G  
1764.49 6.832E-01 ?(  1.235E-01 2.01E+01 1.53E+01 G  

Co-60    T  -7.6601E-03                                      1.93E+03             
1332.49-7.660E-03 ?(  2.440E-02 2.01E+02 1.00E+02 G  
1173.23-6.205E-03 +   2.823E-02 2.82E+02 9.98E+01 G  

Cs-137   I   7.2249E-03                                      1.10E+04             
661.66 7.225E-03  (  2.028E-02 1.77E+02 8.50E+01 G  

Eu-152   I  -5.2174E-03                                      4.94E+03             
344.28-2.677E-02 ?(  6.590E-02 1.54E+02 2.66E+01 G  
121.78-3.576E-02 +   6.585E-02 1.14E+02 2.84E+01 G  
778.90-2.944E-02 +   1.501E-01 3.16E+02 1.30E+01 G  
964.08-9.746E-03 %   2.385E-01 1.49E+03 1.45E+01 G  

1112.08 3.752E-02 ?(  1.790E-01 2.97E+02 1.34E+01 G  
1408.01 0.000E+00 +   8.323E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.5901E-02                                      3.14E+03             
873.18 5.086E-03 &(  1.781E-01 2.13E+03 1.22E+01 G  
123.07-1.626E-03 %   4.556E-02 1.70E+03 4.04E+01 G  

1274.43-1.487E-02 +   8.361E-02 3.48E+02 3.49E+01 G  
723.30-7.223E-02 +   1.255E-01 1.10E+02 2.00E+01 G  

1004.72-5.883E-02 +   1.311E-01 1.42E+02 1.79E+01 G  
996.25 5.003E-02 ?(  1.414E-01 1.82E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1966E+01                                      4.57E+11             
1460.82 1.197E+01  (P 2.701E-01 4.46E+00 1.06E+01 G  

Pa-234   N   2.0082E-02                                      1.63E+12             
131.30-1.361E-04 %(  9.997E-02 4.46E+04 1.82E+01 G  
569.50 2.139E-02 ?(  1.817E-01 5.22E+02 9.30E+00 G  
946.00 0.000E+00 -   1.900E-01 1.00E+03 1.35E+01 G  
880.52 5.396E-02  (  1.769E-01 2.06E+02 1.05E+01 G  
883.24-9.451E-02 +   2.250E-01 1.51E+02 9.70E+00 G  

Pb-212   N   6.1296E-01                                      5.12E+12             
238.63 6.174E-01  (P 4.075E-02 6.63E+00 4.36E+01 G  
300.09 5.521E-01 ?(  5.345E-01 6.26E+01 3.18E+00 G  

Pb-214   N   6.9967E-01                                      5.84E+05             
351.93 6.811E-01  (P 5.281E-02 7.99E+00 3.56E+01 G  
295.22 7.356E-01  (P 7.527E-02 1.01E+01 1.84E+01 G  
242.00 1.137E+00 +   2.285E-01 1.63E+01 7.27E+00 G  

Ra-226   N   1.8099E+00                                      5.84E+05             
186.21 1.810E+00  (  4.610E-01 2.05E+01 3.56E+00 G  

Th-234   N   3.0817E-01                                      1.63E+12             
63.30 3.082E-01 ?(  1.220E+00 2.43E+02 3.75E+00 G  
92.59-1.960E-01 +   4.469E-01 1.41E+02 4.34E+00 G  

Tl-208   N   2.2133E-01                                      5.12E+12             
583.19 2.203E-01  (  2.145E-02 1.12E+01 8.50E+01 G  
277.37 7.921E-02 -   2.652E-01 2.07E+02 6.60E+00 G  
860.53 2.283E-01 ?(  1.718E-01 5.18E+01 1.24E+01 G  

U-235    N   8.7972E-02                                      2.57E+11             
143.77 1.156E-01  (  1.566E-01 8.51E+01 1.09E+01 G  
205.32-7.342E-02 &   3.560E-01 2.97E+02 5.02E+00 G  
163.36 5.907E-02 ?(  3.527E-01 3.65E+02 5.08E+00 G  
185.72 8.525E-02  (  3.118E-02 2.50E+01 5.70E+01 G  

Energy duplication    
93.35 7.819E-01 *   4.174E-01 3.48E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.60       159.        -6.    -0.002   625.18  -2.820E-02   
Th-234      63.25       180.         8.     0.003   485.85   3.082E-01   
Th-234      95.24       127.       -12.    -0.004   282.96  -1.960E-01   
U-235       93.35       198.        61.     0.023    69.65   7.819E-01   
Eu-152     122.32       168.       -16.    -0.006   228.91  -3.576E-02   
U-235      144.06       150.        21.     0.008   170.17   1.156E-01   
U-235      163.48       160.         5.     0.002   730.40   5.907E-02   
U-235      185.88       146.        77.     0.029    49.90   8.525E-02   
U-235      204.94       136.        -6.    -0.002   594.61  -7.342E-02   
Eu-152     344.06        70.        -8.    -0.003   307.17  -2.677E-02   
Cs-137     661.81        27.         4.     0.002   353.98   7.225E-03   
Eu-154     724.95        51.       -10.    -0.004   220.63  -7.223E-02   
Eu-152     777.90        28.        -2.    -0.001   632.10  -2.944E-02   
Eu-154     992.62        11.         3.     0.001   363.57   5.003E-02   
Eu-154    1004.90        28.        -6.    -0.002   283.50  -5.883E-02   
Eu-152    1111.97        25.         2.     0.001   593.12   3.752E-02   
Co-60     1173.00        32.        -3.    -0.001   564.67  -6.205E-03   
Eu-154    1276.01        30.        -2.    -0.001   695.31  -1.487E-02   
Co-60     1332.44        20.        -3.    -0.001   402.28  -7.660E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3545E-01    7.3545E-01   1.4374E-01    1.5330E-01  6.264E-02
Am-241 #A   -2.8201E-02   -2.8205E-02   1.7633E-01    1.7634E-01  1.440E-01
Bi-212       8.3875E-01    8.3875E-01   4.9078E-01    4.9266E-01  2.814E-01
Bi-214       6.7876E-01    6.7878E-01   1.0551E-01    1.0993E-01  4.184E-02
Co-60  #A   -7.5748E-03   -7.6601E-03   3.0815E-02    3.0817E-02  2.440E-02
Cs-137 #A    7.2107E-03    7.2249E-03   2.5574E-02    2.5577E-02  2.028E-02
Eu-152 #A   -5.1947E-03   -5.2174E-03   1.6026E-02    1.6029E-02  6.590E-02
Eu-154 #A    2.5724E-02    2.5901E-02   9.4168E-02    9.4177E-02  1.781E-01
K-40         1.1966E+01    1.1966E+01   1.1099E+00    1.2624E+00  2.701E-01
Pa-234  A    2.0082E-02    2.0082E-02   8.2901E-02    8.3052E-02  9.997E-02
Pb-212       6.1296E-01    6.1296E-01   8.2357E-02    9.6707E-02  4.075E-02
Pb-214       6.9964E-01    6.9967E-01   9.3046E-02    1.0087E-01  5.281E-02
Ra-226       1.8099E+00    1.8099E+00   7.4259E-01    7.5266E-01  4.610E-01
Th-234 #A    3.0817E-01    3.0817E-01   1.4972E+00    1.4975E+00  1.220E+00
Tl-208       2.2133E-01    2.2133E-01   4.9782E-02    5.1792E-02  2.145E-02
U-235  #A    8.7972E-02    8.7972E-02   4.3902E-02    4.4265E-02  1.566E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.756E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.7563049E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-09                Received:        02/05/13                      
Lab ID:          243253-004                    Prepared:        02/11/13 13:01                
Matrix:          Soil                          Analyzed:        03/11/13 09:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0129 U         0.199          0.163             0.9    
Bismuth-212                          0.613            0.496          0.343                    
Bismuth-214                          0.712            0.118          0.0470                   
Cesium-137                          -0.000906 U       0.0264         0.0216            0.07   
Cobalt-60                            0.00725 U        0.0262         0.0204            0.03   
Europium-152                         0.0671           0.0822         0.0520            0.1    
Europium-154                         0.00245 U        0.0184         0.154             0.2    
Lead-212                             0.573            0.0851         0.0438                   
Lead-214                             0.750            0.110          0.0444                   
Potassium-40                        11.5              1.14           0.292                    
Protactinium-234                    -0.00369 U        0.0152         0.113                    
Radium-226 (By Bismuth-214)          0.712            0.118          0.0470            0.2    
Thallium-208                         0.213            0.0445         0.0173                   
Thorium-232 (By Actinium-228)        0.644            0.121          0.0834            0.9    
Thorium-234                          0.624 U          0.381          1.31                     
Uranium-235                          0.0903 U         0.0542         0.146             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-004                   Client ID : 12-PE-E0770-09        

Seqnum : 1513101260005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130311_005                                Batch         : 195355                       Time      : 11-MAR-2013 09:59     

Cal    : 11-MAR-2013 07:51:10,09-JAN-2013 12:22:14     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306 g                        Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0129           0.163       0.9       .19854           .19854           0.013       u        

Bismuth-212                         0.613             0.343                 .49574           .49674           0.057       u        

Bismuth-214                         0.712             0.0470                .11845           .12279           0.0085      u        

Cesium-137                          -0.000906         0.0216      0.07      .026361          .026361          0.00015     u        

Cobalt-60                           0.00725           0.0204      0.03      .02616           .026162          0.00058     u        

Europium-152                        0.0671            0.0520      0.1       .082207          .082297          0.016       u        

Europium-154                        0.00245           0.154       0.2       .01842           .018421          0.013       u        

Lead-212                            0.573             0.0438                .085121          .097432          -0.0076     u        

Lead-214                            0.750             0.0444                .10954           .11722           -0.0073     u        

Potassium-40                        11.5              0.292                 1.1384           1.2769           -0.47       u        

Protactinium-234                    -0.00369          0.113                 .015228          .015256          0.014       u        

Radium-226 (By Bismuth-214)         0.712             0.0470      0.2       .11845           .12279           0.0085      u        

Thallium-208                        0.213             0.0173                .044539          .04662           0.0074      u        

Thorium-232 (By Actinium-228)       0.644             0.0834      0.9       .12149           .13014           0.025       u        

Thorium-234                         0.624             1.31                  .38096           .38551           0.30        u        

Uranium-235                         0.0903            0.146       0.18      .054171          .054482          0.030       u        

u=use  

Page 1 of 1                                                                                                           1513101260005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-09          
Sample Description: 243253-004, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130311_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 09:53            Live Time: 2700   sec

Acquisition Time: 3/11/2013 09:59:49        Real Time: 2704   sec
Analysis Time: 3/27/2013 08:58           Dead Time: 0.13   %

Analysis Quantity: 3.060E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.439E-01      1.215E-01      1.301E-01      8.339E-02
Am-241    #AB   -1.292E-02      1.985E-01      1.985E-01      1.629E-01
Bi-212    #      6.132E-01      4.957E-01      4.967E-01      3.426E-01
Bi-214           7.122E-01      1.184E-01      1.228E-01      4.702E-02
Co-60     #AB    7.246E-03      2.616E-02      2.616E-02      2.040E-02
Cs-137    #AB   -9.060E-04      2.636E-02      2.636E-02      2.162E-02
Eu-152    #      6.715E-02      8.221E-02      8.230E-02      5.199E-02
Eu-154    #AB    2.448E-03      1.842E-02      1.842E-02      1.539E-01
K-40             1.151E+01      1.138E+00      1.277E+00      2.921E-01
Pa-234    #AB   -3.692E-03      1.523E-02      1.526E-02      1.125E-01
Pb-212           5.733E-01      8.512E-02      9.743E-02      4.381E-02
Pb-214           7.497E-01      1.095E-01      1.172E-01      4.436E-02
Ra-226    #      1.456E+00      7.031E-01      7.100E-01      4.471E-01
Th-234    #AB    6.235E-01      3.810E-01      3.855E-01      1.309E+00
Tl-208           2.134E-01      4.454E-02      4.662E-02      1.725E-02
U-235      AB    9.033E-02      5.417E-02      5.448E-02      1.461E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.726E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Sample description                                             
243253-004, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130311_005.An1

Acquisition information
Start time:                 3/11/2013 09:59:49
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0600E+02) = 

8.8324E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 09:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0954

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.87      101.  19.74   0.83  2.842E-02
77.20      158.  12.62   0.83  3.016E-02
92.99       69.  26.83   1.11  3.990E-02    92.59   4.343  1.319E+00 Th234 

93.35   4.100  1.384E+00 Ac228 
93.35   5.760  9.850E-01 U235  
92.59   4.343  1.319E+00 Th234 

93.03       62.  28.80   0.85  3.990E-02    92.59   4.343  1.181E+00 Th234 
93.35   4.100  1.239E+00 Ac228 
93.35   5.760  8.823E-01 U235  

93.05       61.  30.55   0.85  3.953E-02    92.59   4.343  1.162E+00 Th234 
93.35   4.100  1.219E+00 Ac228 
93.35   5.760  8.679E-01 U235  

163.40       30.  53.42   0.92  4.973E-02   163.36   5.080  3.846E-01 U235  
186.09       76.  24.14   0.88  4.816E-02   185.72  57.000  9.075E-02 U235  

186.21   3.555  1.456E+00 Ra226 
205.32       20.  79.51   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
238.56      338.   7.25   1.02  4.318E-02   238.63  43.600  5.733E-01 Pb212 
241.79       71.  24.91   1.00  4.285E-02   242.00   7.268  7.415E-01 Pb214 
277.73       18.  75.44   1.03  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.98      160.  12.41   0.96  3.815E-02   295.22  18.414  7.240E-01 Pb214 
300.10       27.  42.36   0.67  3.774E-02   300.09   3.180  7.382E-01 Pb212 
327.94       38.  28.41   0.47  3.566E-02
338.14       77.  16.89   0.45  3.495E-02   338.32  11.400  6.292E-01 Ac228 
342.57       12.  78.60   1.09  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.76      292.   7.10   0.98  3.405E-02   351.93  35.600  7.647E-01 Pb214 
583.24      133.  10.44   1.15  2.416E-02   583.19  85.000  2.125E-01 Tl208 
609.33      236.   8.02   1.40  2.345E-02   609.31  45.490  6.982E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
723.55        1. 673.59   1.42  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.155E-02 Eu154 
727.27       25.  40.42   1.42  2.078E-02   727.33   6.650  5.919E-01 Bi212 
777.86        7.  94.65   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
861.03       12.  68.79   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
884.08        2. 307.01   1.55  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.21       79.  16.63   0.83  1.779E-02   911.20  26.200  5.545E-01 Ac228 
964.31       10.  87.93   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.20       66.  15.47   0.91  1.704E-02   968.96  15.900  8.018E-01 Ac228 

1111.72        3. 235.32   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.11       53.  16.73   1.04  1.535E-02  1120.29  14.910  7.547E-01 Bi214 
1274.73        1. 808.63   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  6.220E-03 Eu154 
1332.28        3. 180.51   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.62        5. 124.26   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      482.   4.77   1.52  1.254E-02  1460.82  10.550  1.151E+01 K40   
1620.15        4. 116.59   2.07  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       26.  26.86   2.15  1.069E-02  1764.49  15.310  5.259E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.31    74.88       164.        87. 3.065E+03   47.69   1.001  -      s 
308.62    77.21       182.       110. 3.648E+03   42.52   0.641  -      s 

1310.66   327.94        34.        38. 1.077E+03   56.83   0.468 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.01    59.79       136.        -2.    -0.001  1536.48   0.817s
Th-234    371.91    93.05       143.        61.     0.023    61.10   0.849s
Ac-228    373.11    93.35       115.        69.     0.026    53.66   1.106D
U-235     373.11    93.35       128.        62.     0.023    57.60   0.850D
Pa-234    524.11   131.14       177.        -7.    -0.003   550.79   0.887s
U-235     566.72   141.80       111.        -5.    -0.002   656.47   0.899s
U-235     653.02   163.40       111.        30.     0.011   106.85   0.918s
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.62   186.07       125.        59.     0.022    59.97   0.940 
Ra-226    743.71   186.09       101.        76.     0.028    48.27   0.884s
U-235     820.56   205.32       117.        20.     0.007   159.02   0.958 
Pb-212    953.39   238.56       117.       330.     0.122    14.50   1.022 
Pb-214    966.31   241.79        99.        71.     0.026    49.81   0.996s
Tl-208   1109.95   277.73        83.        18.     0.007   150.88   1.026s
Pb-214   1178.93   294.98        83.       155.     0.058    24.81   0.956 
Pb-212   1199.37   300.10        47.        27.     0.010    84.72   0.669s
Ac-228   1351.43   338.14        32.        77.     0.028    33.77   0.445s
Eu-152   1369.16   342.57        39.        12.     0.004   157.20   1.088s
Pb-214   1405.90   351.76        50.       283.     0.105    14.19   0.978 
Tl-208   2331.43   583.24        22.       133.     0.049    20.88   1.149 
Bi-214   2435.75   609.33        43.       228.     0.084    16.05   1.399 
Eu-154   2892.60   723.55        48.         1.     0.001  1347.17   1.420s
Bi-212   2907.48   727.27        39.        25.     0.009    80.85   1.423s
Eu-152   3109.82   777.86        16.         7.     0.002   189.29   1.465s
Tl-208   3442.57   861.03        27.        12.     0.004   137.58   1.531s
Eu-154   3499.97   875.38        20.        -2.    -0.001   815.10   1.541s
Pa-234   3534.80   884.08        17.         2.     0.001   614.03   1.549s
Ac-228   3643.36   911.21        26.        79.     0.029    33.26   0.828s
Pa-234   3781.90   945.84        22.        -1.     0.000  1567.25   1.598s
Eu-152   3855.83   964.31        32.        10.     0.004   175.86   1.612s
Ac-228   3875.38   969.20        13.        66.     0.025    30.93   0.910s
Eu-154   4006.20  1001.89        27.        -4.    -0.002   344.24   1.644s
Eu-152   4445.79  1111.72        21.         3.     0.001   470.63   1.724s
Bi-214   4479.35  1120.11        13.        53.     0.020    33.46   1.040s
Co-60    4692.67  1173.40        27.        -2.    -0.001   603.89   1.768s
Eu-154   5098.33  1274.73        27.         1.     0.000  1617.26   1.840s
Co-60    5328.78  1332.28        13.         3.     0.001   361.02   1.880s
Eu-152   5634.44  1408.62        15.         5.     0.002   248.53   1.931s
K-40     5843.27  1460.76        26.       465.     0.172     9.55   1.517s
Bi-212   6481.72  1620.15         8.         4.     0.001   233.18   2.068s
Bi-214   7058.72  1764.17        12.        26.     0.010    53.71   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4392E-01                                      5.12E+12             
911.20 5.545E-01  (  8.339E-02 1.66E+01 2.62E+01 G  
968.96 8.018E-01  (  9.988E-02 1.55E+01 1.59E+01 G  
338.32 6.292E-01  (  1.089E-01 1.69E+01 1.14E+01 G  

Energy duplication    
93.35 1.384E+00 +   4.992E-01 2.68E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2921E-02                                      1.58E+05             
59.54-1.292E-02 ?(  1.629E-01 7.68E+02 3.59E+01 G  

Bi-212   N   6.1317E-01                                      5.12E+12             
727.33 5.919E-01  (  3.426E-01 4.04E+01 6.65E+00 G  
785.37 0.000E+00 &   2.292E+00 1.00E+03 1.11E+00 G  

1620.74 7.068E-01 &(  1.218E+00 1.17E+02 1.51E+00 G  

Bi-214   N   7.1218E-01                                      5.84E+05             
609.31 6.982E-01  (P 4.702E-02 8.02E+00 4.55E+01 G  

1120.29 7.547E-01  (P 1.209E-01 1.67E+01 1.49E+01 G  
1764.49 5.259E-01 -   1.601E-01 2.69E+01 1.53E+01 G  

Co-60    T   7.2462E-03                                      1.93E+03             
1332.49 7.246E-03 ?(  2.040E-02 1.81E+02 1.00E+02 G  
1173.23-5.536E-03 +   2.692E-02 3.02E+02 9.98E+01 G  

Cs-137   I  -9.0599E-04                                      1.10E+04             
661.66-9.060E-04 %(  2.162E-02 1.45E+03 8.50E+01 G  

Eu-152   I   6.7146E-02                                      4.94E+03             
344.28 4.315E-02 &(  5.199E-02 7.86E+01 2.66E+01 G  
121.78 0.000E+00 -   6.642E-02 1.00E+03 2.84E+01 G  
778.90 8.451E-02 ?(  1.201E-01 9.46E+01 1.30E+01 G  
964.08 1.294E-01 ?(  1.746E-01 8.79E+01 1.45E+01 G  

1112.08 4.513E-02 &(  1.693E-01 2.35E+02 1.34E+01 G  
1408.01 5.783E-02 ?(  1.100E-01 1.24E+02 2.09E+01 G  

Eu-154   I   2.4482E-03                                      3.14E+03             
873.18-2.337E-02 ?(  1.539E-01 4.08E+02 1.22E+01 G  
123.07 1.635E-03 &   4.055E-02 1.51E+03 4.04E+01 G  

1274.43 6.220E-03 ?(  8.217E-02 8.09E+02 3.49E+01 G  
723.30 1.155E-02 &(  1.273E-01 6.74E+02 2.00E+01 G  

1004.72-4.950E-02 +   1.349E-01 1.72E+02 1.79E+01 G  
996.25 0.000E+00 -   2.109E-01 1.00E+03 1.05E+01 G  

K-40     N   1.1508E+01                                      4.57E+11             
1460.82 1.151E+01  (P 2.921E-01 4.77E+00 1.06E+01 G  

Pa-234   N  -3.6923E-03                                      1.63E+12             
131.30-2.503E-02 &(  1.125E-01 2.75E+02 1.82E+01 G  
569.50 0.000E+00 &   2.073E-01 1.00E+03 9.30E+00 G  
946.00-1.206E-02 +   1.542E-01 7.84E+02 1.35E+01 G  
880.52-5.093E-03 %   1.686E-01 2.02E+03 1.05E+01 G  
883.24 3.634E-02 &(  1.788E-01 3.07E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:58:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.7326E-01                                      5.12E+12             
238.63 5.733E-01  (P 4.381E-02 7.25E+00 4.36E+01 G  
300.09 7.382E-01 + P 4.350E-01 4.24E+01 3.18E+00 G  

Pb-214   N   7.4974E-01                                      5.84E+05             
351.93 7.647E-01  (P 4.436E-02 7.10E+00 3.56E+01 G  
295.22 7.240E-01  (P 9.866E-02 1.24E+01 1.84E+01 G  
242.00 7.415E-01  (  2.440E-01 2.49E+01 7.27E+00 G  

Ra-226   N   1.4564E+00                                      5.84E+05             
186.21 1.456E+00 *(  4.471E-01 2.41E+01 3.56E+00 G  

Th-234   N   6.2350E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.309E+00 1.00E+03 3.75E+00 G  
92.59 1.162E+00  (  5.309E-01 3.06E+01 4.34E+00 G  

Tl-208   N   2.1336E-01                                      5.12E+12             
583.19 2.125E-01  (  1.725E-02 1.04E+01 8.50E+01 G  
277.37 2.246E-01 ?(  2.652E-01 7.54E+01 6.60E+00 G  
860.53 1.680E-01 &   1.725E-01 6.88E+01 1.24E+01 G  

U-235    N   9.0329E-02                                      2.57E+11             
143.77-2.730E-02 ?(  1.461E-01 3.28E+02 1.09E+01 G  
205.32 2.818E-01  (  3.543E-01 7.95E+01 5.02E+00 G  
163.36 3.846E-01 ?(  3.180E-01 5.34E+01 5.08E+00 G  
185.72 6.981E-02  (  3.104E-02 3.00E+01 5.70E+01 G  

Energy duplication    
93.35 8.823E-01     3.757E-01 2.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79       136.        -2.    -0.001  1536.48  -1.292E-02   
Th-234      93.05       143.        61.     0.023    61.10   1.162E+00   
Pa-234     131.14       177.        -7.    -0.003   550.79  -2.503E-02   
Eu-152     342.57        39.        12.     0.004   157.20   4.315E-02   
Eu-154     723.55        48.         1.     0.001  1347.17   1.155E-02   
Bi-212     727.27        39.        25.     0.009    80.85   5.919E-01   
Eu-152     777.86        16.         7.     0.002   189.29   8.451E-02   
Eu-154     875.38        20.        -2.    -0.001   815.10  -2.337E-02   
Pa-234     884.08        17.         2.     0.001   614.03   3.634E-02   
Pa-234     945.84        22.        -1.     0.000  1567.25  -1.206E-02   
Eu-152     964.31        32.        10.     0.004   175.86   1.294E-01   
Eu-154    1001.89        27.        -4.    -0.002   344.24  -4.950E-02   
Eu-152    1111.72        21.         3.     0.001   470.63   4.513E-02   
Co-60     1173.40        27.        -2.    -0.001   603.89  -5.536E-03   
Eu-154    1274.73        27.         1.     0.000  1617.26   6.220E-03   
Co-60     1332.28        13.         3.     0.001   361.02   7.246E-03   
Eu-152    1408.62        15.         5.     0.002   248.53   5.783E-02   
Bi-212    1620.15         8.         4.     0.001   233.18   7.068E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4392E-01    6.4392E-01   1.2149E-01    1.3014E-01  8.339E-02
Am-241 #A   -1.2920E-02   -1.2921E-02   1.9854E-01    1.9854E-01  1.629E-01
Bi-212 #     6.1317E-01    6.1317E-01   4.9574E-01    4.9674E-01  3.426E-01
Bi-214       7.1215E-01    7.1218E-01   1.1845E-01    1.2279E-01  4.702E-02
Co-60  #A    7.1580E-03    7.2462E-03   2.6160E-02    2.6162E-02  2.040E-02
Cs-137 #A   -9.0405E-04   -9.0599E-04   2.6361E-02    2.6361E-02  2.162E-02
Eu-152 #C    6.6826E-02    6.7146E-02   8.2207E-02    8.2297E-02  5.199E-02
Eu-154 #A    2.4299E-03    2.4482E-03   1.8420E-02    1.8421E-02  1.539E-01
K-40         1.1508E+01    1.1508E+01   1.1384E+00    1.2769E+00  2.921E-01
Pa-234 #A   -3.6923E-03   -3.6923E-03   1.5228E-02    1.5256E-02  1.125E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_005.An1               

Pb-212       5.7326E-01    5.7326E-01   8.5121E-02    9.7432E-02  4.381E-02
Pb-214       7.4971E-01    7.4974E-01   1.0954E-01    1.1722E-01  4.436E-02
Ra-226 #     1.4563E+00    1.4564E+00   7.0305E-01    7.0996E-01  4.471E-01
Th-234 #A    6.2350E-01    6.2350E-01   3.8096E-01    3.8551E-01  1.309E+00
Tl-208       2.1336E-01    2.1336E-01   4.4539E-02    4.6620E-02  1.725E-02
U-235   A    9.0329E-02    9.0329E-02   5.4171E-02    5.4482E-02  1.461E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.9 keV)     1.586E+01  pCi/g         
Total Decayed Activity (   25.0 to  2034.9 keV) 1.5856468E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-10                Received:        02/05/13                      
Lab ID:          243253-005                    Prepared:        02/11/13 13:05                
Matrix:          Soil                          Analyzed:        03/11/13 09:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0173 U         0.178          0.146             0.9    
Bismuth-212                          1.01             0.432          0.224                    
Bismuth-214                          0.829            0.116          0.0411                   
Cesium-137                           0.000823 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00796 U        0.0281         0.0220            0.03   
Europium-152                         0.0386 U         0.0572         0.0542            0.1    
Europium-154                         0.0192 U         0.0855         0.156             0.2    
Lead-212                             0.643            0.0880         0.0458                   
Lead-214                             0.959            0.125          0.0513                   
Potassium-40                        12.7              1.12           0.260                    
Protactinium-234                     0.0252 U         0.117          0.0978                   
Radium-226 (By Bismuth-214)          0.829            0.116          0.0411            0.2    
Thallium-208                         0.268            0.0529         0.0214                   
Thorium-232 (By Actinium-228)        0.798            0.139          0.0636            0.9    
Thorium-234                          1.32             0.706          1.06                     
Uranium-235                          0.0985 U         0.0361         0.159             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243253-005                   Client ID : 12-PE-E0770-10        

Seqnum : 1503101247005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130311_005                                Batch         : 195355                       Time      : 11-MAR-2013 09:54     

Cal    : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 335 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0173            0.146       0.9       .17836           .17836           0.013       u        

Bismuth-212                         1.01              0.224                 .43153           .43462           0.057       u        

Bismuth-214                         0.829             0.0411                .11584           .12183           0.0085      u        

Cesium-137                          0.000823          0.0170      0.07      .020818          .020818          0.00015     u        

Cobalt-60                           -0.00796          0.0220      0.03      .028077          .02808           0.00058     u        

Europium-152                        0.0386            0.0542      0.1       .057178          .057221          0.016       u        

Europium-154                        0.0192            0.156       0.2       .085509          .085515          0.013       u        

Lead-212                            0.643             0.0458                .087972          .10279           -0.0076     u        

Lead-214                            0.959             0.0513                .1245            .13545           -0.0073     u        

Potassium-40                        12.7              0.260                 1.118            1.2863           -0.47       u        

Protactinium-234                    0.0252            0.0978                .11677           .11694           0.014       u        

Radium-226 (By Bismuth-214)         0.829             0.0411      0.2       .11584           .12183           0.0085      u        

Thallium-208                        0.268             0.0214                .052864          .055621          0.0074      u        

Thorium-232 (By Actinium-228)       0.798             0.0636      0.9       .13929           .15081           0.025       u        

Thorium-234                         1.32              1.06                  .70612           .71715           0.30        u        

Uranium-235                         0.0985            0.159       0.18      .036145          .036696          0.030       u        

u=use  

Page 1 of 1                                                                                                           1503101247005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-10          
Sample Description: 243253-005, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 09:56            Live Time: 2700   sec

Acquisition Time: 3/11/2013 09:54:06        Real Time: 2703   sec
Analysis Time: 3/26/2013 17:01           Dead Time: 0.11   %

Analysis Quantity: 3.350E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.979E-01      1.393E-01      1.508E-01      6.355E-02
Am-241    #AB    1.734E-02      1.784E-01      1.784E-01      1.462E-01
Bi-212           1.010E+00      4.315E-01      4.346E-01      2.240E-01
Bi-214           8.295E-01      1.158E-01      1.218E-01      4.108E-02
Co-60     #AB   -7.958E-03      2.808E-02      2.808E-02      2.203E-02
Cs-137    #AB    8.225E-04      2.082E-02      2.082E-02      1.704E-02
Eu-152    #AB    3.864E-02      5.718E-02      5.722E-02      5.416E-02
Eu-154    #AB    1.920E-02      8.551E-02      8.551E-02      1.557E-01
K-40             1.265E+01      1.118E+00      1.286E+00      2.604E-01
Pa-234    #AB    2.516E-02      1.168E-01      1.169E-01      9.783E-02
Pb-212           6.429E-01      8.797E-02      1.028E-01      4.578E-02
Pb-214           9.588E-01      1.245E-01      1.355E-01      5.134E-02
Ra-226           2.044E+00      7.402E-01      7.531E-01      4.442E-01
Th-234           1.324E+00      7.061E-01      7.172E-01      1.061E+00
Tl-208           2.679E-01      5.286E-02      5.562E-02      2.142E-02
U-235     #AB    9.850E-02      3.615E-02      3.670E-02      1.591E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.073E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:01:56
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_005.An1               

Sample description                                             
243253-005, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311_005.An1

Acquisition information
Start time:                 3/11/2013 09:54:06
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3500E+02) = 

8.0678E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 09:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0920

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.47        4. 514.44   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.15       44.  44.35   0.72  2.102E-02    63.30   3.750  1.657E+00 Th234 
74.73      106.  19.76   0.86  3.070E-02
77.15      209.  10.71   0.86  3.248E-02
87.26       82.  23.79   0.87  3.881E-02
90.08       51.  34.37   0.87  4.032E-02
92.67       63.  29.61   0.88  4.163E-02    92.59   4.343  1.037E+00 Th234 

93.35   5.760  7.752E-01 U235  
92.84       73.  28.95   0.88  4.199E-02    92.59   4.343  1.207E+00 Th234 
93.43       26.  76.50   0.88  4.199E-02    93.35   4.100    PBC<MDA Ac228 
121.01        7. 243.91   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
131.13        8. 232.10   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
163.09       13. 138.29   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.548E-01 U235  
185.73      119.  18.11   0.93  4.882E-02   185.72  57.000  1.273E-01 U235  

186.21   3.555  2.044E+00 Ra226 
185.72  57.000  1.273E-01 U235  

192.50       16.  67.18   0.45  4.817E-02
238.53      416.   6.76   1.06  4.343E-02   238.63  43.600  6.489E-01 Pb212 
241.92      103.  21.19   0.90  4.308E-02   242.00   7.268  9.793E-01 Pb214 
276.67       12.  97.32   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.19      245.   8.87   1.08  3.815E-02   295.22  18.414  1.021E+00 Pb214 
300.60       23.  62.65   1.09  3.774E-02   300.09   3.180  5.611E-01 Pb212 
327.86       24.  50.36   0.47  3.559E-02
338.34      104.  13.55   0.67  3.484E-02   338.32  11.400  7.808E-01 Ac228 
341.65        1. 875.54   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.94      382.   6.34   1.10  3.392E-02   351.93  35.600  9.223E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.36      182.   9.87   1.29  2.388E-02   583.19  85.000  2.679E-01 Tl208 
609.37      290.   6.79   1.02  2.316E-02   609.31  45.490  8.007E-01 Bi214 
727.21       46.  21.36   0.65  2.048E-02   727.33   6.650  1.005E+00 Bi212 
785.65        8. 112.70   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
861.59        3. 272.68   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
872.67        2. 330.45   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
883.60        1. 550.79   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.27      124.  11.01   1.62  1.749E-02   911.20  26.200  8.052E-01 Ac228 
964.73       14.  73.99   1.70  1.680E-02   964.08  14.500    PBC<MDA Eu152 

1120.36       83.  13.00   0.62  1.507E-02  1120.29  14.910  1.099E+00 Bi214 
1273.88        2. 298.55   1.95  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1405.78        2. 262.82   2.05  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      568.   4.27   1.74  1.228E-02  1460.82  10.550  1.265E+01 K40   
1620.99        3. 141.37   2.21  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.68       49.  16.33   2.31  1.046E-02  1764.49  15.310  9.149E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.77       197.        77. 2.512E+03   57.46   0.828  -      s 
308.69    77.19       199.       172. 5.298E+03   29.16   0.605  -      s 
348.37    87.11       169.        84. 2.164E+03   51.77   0.966  -      s 
359.62    89.93       132.        48. 1.191E+03   75.14   0.544  -      sM
769.75   192.50        57.        16. 3.363E+02  134.36   0.448  -      sc

1311.00   327.86        52.        24. 6.800E+02  100.72   0.467 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.86    60.47       174.         4.     0.001  1028.88   0.843s
Th-234    252.56    63.15       144.        44.     0.016    88.70   0.725s
Th-234    370.26    92.59       141.        63.     0.023    59.22   0.877D
Ac-228    373.31    93.35       185.        26.     0.010   152.99   0.878D
U-235     373.31    93.35       187.        73.     0.027    57.89   0.878D
Eu-152    483.90   121.01       144.         7.     0.003   487.83   0.907s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.81   123.24       181.        -8.    -0.003   500.64   0.909s
Pa-234    524.37   131.13       170.         8.     0.003   464.20   0.917s
U-235     652.14   163.09       163.        13.     0.005   276.59   0.950s
U-235     743.42   185.92       131.       104.     0.039    36.70   0.972 
Ra-226    742.68   185.73       122.       119.     0.044    36.22   0.926 
Pb-212    953.78   238.53       155.       411.     0.152    13.52   1.057 
Pb-214    967.33   241.92       142.       103.     0.038    42.39   0.903s
Tl-208   1106.31   276.67        66.        12.     0.005   194.63   1.064s
Pb-214   1180.35   295.19        86.       240.     0.089    17.73   1.076 
Pb-212   1201.99   300.60        88.        23.     0.008   125.30   1.086s
Ac-228   1352.89   338.34        39.       104.     0.038    27.10   0.674s
Eu-152   1366.13   341.65        50.         1.     0.000  1751.08   1.130s
Pb-214   1407.26   351.94        79.       373.     0.138    12.68   1.103 
Pa-234   2274.86   568.89        39.        -2.    -0.001   723.93   1.344s
Tl-208   2332.72   583.36        39.       182.     0.067    19.73   1.285 
Bi-214   2436.77   609.37        39.       282.     0.105    13.59   1.020s
Eu-154   2899.66   725.11        59.       -12.    -0.004   191.07   1.485s
Bi-212   2908.05   727.21        19.        46.     0.017    42.72   0.646s
Bi-212   3141.80   785.65        32.         8.     0.003   225.40   1.540 
Tl-208   3445.55   861.59        31.         3.     0.001   545.36   1.606s
Eu-154   3489.88   872.67        24.         2.     0.001   660.91   1.617s
Pa-234   3533.62   883.60        28.         1.     0.001  1101.58   1.626s
Ac-228   3644.28   911.27        18.       124.     0.046    22.01   1.623 
Pa-234   3792.21   948.25        31.        -3.    -0.001   470.71   1.680s
Eu-152   3858.14   964.73        44.        14.     0.005   147.98   1.695s
Ac-228   3875.06   968.96        31.        -2.    -0.001   667.91   1.699s
Eu-154   3982.58   995.84        32.        -4.    -0.001   454.60   1.722s
Eu-154   4020.79  1005.39        29.        -2.    -0.001   728.65   1.729s
Eu-152   4448.56  1112.32        30.        -2.    -0.001   642.00   1.818s
Bi-214   4480.73  1120.36        12.        83.     0.031    25.99   0.621s
Eu-154   5094.95  1273.88        26.         2.     0.001   597.11   1.948s
Co-60    5331.97  1333.12        17.        -3.    -0.001   352.81   1.993s
Eu-152   5622.68  1405.78        16.         2.     0.001   525.64   2.051s
K-40     5842.67  1460.75        23.       549.     0.203     8.53   1.737 
Bi-212   6483.88  1620.99        10.         3.     0.001   282.75   2.207s
Bi-214   7058.93  1764.68         8.        49.     0.018    32.65   2.307s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:01:56
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9785E-01                                      5.12E+12             
911.20 8.052E-01  (  6.355E-02 1.10E+01 2.62E+01 G  
968.96-2.707E-02 -   1.461E-01 3.34E+02 1.59E+01 G  
338.32 7.808E-01  (  1.097E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 4.515E-01 -   5.501E-01 7.65E+01 4.10E+00 XA 

Am-241   I   1.7335E-02                                      1.58E+05             
59.54 1.733E-02 ?(  1.462E-01 5.14E+02 3.59E+01 G  

Bi-212   N   1.0100E+00                                      5.12E+12             
727.33 1.005E+00  (  2.240E-01 2.14E+01 6.65E+00 G  
785.37 1.042E+00  (  1.831E+00 1.13E+02 1.11E+00 G  

1620.74 6.135E-01 -   1.323E+00 1.41E+02 1.51E+00 G  

Bi-214   N   8.2946E-01                                      5.84E+05             
609.31 8.007E-01  (P 4.108E-02 6.79E+00 4.55E+01 G  

1120.29 1.099E+00 + P 1.091E-01 1.30E+01 1.49E+01 G  
1764.49 9.149E-01 ?(  1.192E-01 1.63E+01 1.53E+01 G  

Co-60    T  -7.9582E-03                                      1.93E+03             
1332.49-7.958E-03 ?(  2.203E-02 1.76E+02 1.00E+02 G  
1173.23 1.555E-04 %   2.109E-02 8.24E+03 9.98E+01 G  

Cs-137   I   8.2251E-04                                      1.10E+04             
661.66 8.225E-04 &(  1.704E-02 1.27E+03 8.50E+01 G  

Eu-152   I   3.8639E-02                                      4.94E+03             
344.28 3.776E-03 &(  5.416E-02 8.76E+02 2.66E+01 G  
121.78 1.488E-02 ?(  5.908E-02 2.44E+02 2.84E+01 G  
778.90 4.544E-04 %   1.539E-01 2.06E+04 1.30E+01 G  
964.08 1.677E-01 ?(  1.902E-01 7.40E+01 1.45E+01 G  

1112.08-3.633E-02 +   1.883E-01 3.21E+02 1.34E+01 G  
1408.01 2.571E-02 ?(  1.077E-01 2.63E+02 2.09E+01 G  

Eu-154   I   1.9201E-02                                      3.14E+03             
873.18 2.924E-02 ?(  1.557E-01 3.30E+02 1.22E+01 G  
123.07-1.142E-02 +   4.662E-02 2.50E+02 4.04E+01 G  

1274.43 1.570E-02 &(  7.546E-02 2.99E+02 3.49E+01 G  
723.30-8.698E-02 +   1.305E-01 9.55E+01 2.00E+01 G  

1004.72-2.193E-02 +   1.292E-01 3.64E+02 1.79E+01 G  
996.25-6.354E-02 +   2.315E-01 2.27E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2654E+01                                      4.57E+11             
1460.82 1.265E+01  (P 2.604E-01 4.27E+00 1.06E+01 G  

Pa-234   N   2.5156E-02                                      1.63E+12             
131.30 2.589E-02 ?(  9.783E-02 2.32E+02 1.82E+01 G  
569.50-3.265E-02 +   1.917E-01 3.62E+02 9.30E+00 G  
946.00-4.449E-02 +   1.679E-01 2.35E+02 1.35E+01 G  
880.52 0.000E+00 &   1.802E-01 1.00E+03 1.05E+01 G  
883.24 2.379E-02 ?(  2.133E-01 5.51E+02 9.70E+00 G  

Pb-212   N   6.4288E-01                                      5.12E+12             
238.63 6.489E-01  (P 4.578E-02 6.76E+00 4.36E+01 G  
300.09 5.611E-01 ?(  5.454E-01 6.26E+01 3.18E+00 G  

Pb-214   N   9.5879E-01                                      5.84E+05             
351.93 9.223E-01  (P 5.134E-02 6.34E+00 3.56E+01 G  
295.22 1.021E+00  (P 9.191E-02 8.87E+00 1.84E+01 G  
242.00 9.793E-01 *(  2.654E-01 2.12E+01 7.27E+00 G  

Ra-226   N   2.0437E+00                                      5.84E+05             
186.21 2.044E+00  (  4.442E-01 1.81E+01 3.56E+00 G  

Th-234   N   1.3242E+00                                      1.63E+12             
63.30 1.657E+00  (  1.061E+00 4.43E+01 3.75E+00 G  
92.59 1.037E+00  (  4.577E-01 2.96E+01 4.34E+00 G  

Tl-208   N   2.6792E-01                                      5.12E+12             
583.19 2.679E-01  (  2.142E-02 9.87E+00 8.50E+01 G  
277.37 1.412E-01 &   2.166E-01 9.73E+01 6.60E+00 G  
860.53 3.895E-02 &   1.709E-01 2.73E+02 1.24E+01 G  

U-235    N   9.8497E-02                                      2.57E+11             
143.77 1.733E-03 %(  1.591E-01 5.57E+03 1.09E+01 G  
205.32-1.787E-02 %   4.063E-01 1.38E+03 5.02E+00 G  
163.36 1.548E-01 &(  3.457E-01 1.38E+02 5.08E+00 G  
185.72 1.121E-01  (  2.865E-02 1.83E+01 5.70E+01 G  

Energy duplication    
93.35 9.021E-01 *   3.935E-01 2.89E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_005.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.47       174.         4.     0.001  1028.88   1.733E-02   
U-235       93.35       187.        73.     0.027    57.89   9.021E-01   
Eu-152     121.01       144.         7.     0.003   487.83   1.488E-02   
Eu-154     123.24       181.        -8.    -0.003   500.64  -1.142E-02   
Pa-234     131.13       170.         8.     0.003   464.20   2.589E-02   
U-235      163.09       163.        13.     0.005   276.59   1.548E-01   
U-235      185.92       131.       104.     0.039    36.70   1.121E-01   
Eu-152     341.65        50.         1.     0.000  1751.08   3.776E-03   
Pa-234     568.89        39.        -2.    -0.001   723.93  -3.265E-02   
Eu-154     725.11        59.       -12.    -0.004   191.07  -8.698E-02   
Eu-154     872.67        24.         2.     0.001   660.91   2.924E-02   
Pa-234     883.60        28.         1.     0.001  1101.58   2.379E-02   
Pa-234     948.25        31.        -3.    -0.001   470.71  -4.449E-02   
Eu-152     964.73        44.        14.     0.005   147.98   1.677E-01   
Eu-154     995.84        32.        -4.    -0.001   454.60  -6.354E-02   
Eu-154    1005.39        29.        -2.    -0.001   728.65  -2.193E-02   
Eu-152    1112.32        30.        -2.    -0.001   642.00  -3.633E-02   
Eu-154    1273.88        26.         2.     0.001   597.11   1.570E-02   
Co-60     1333.12        17.        -3.    -0.001   352.81  -7.958E-03   
Eu-152    1405.78        16.         2.     0.001   525.64   2.571E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9785E-01    7.9785E-01   1.3929E-01    1.5081E-01  6.355E-02
Am-241 #A    1.7332E-02    1.7335E-02   1.7836E-01    1.7836E-01  1.462E-01
Bi-212       1.0100E+00    1.0100E+00   4.3153E-01    4.3462E-01  2.240E-01
Bi-214       8.2943E-01    8.2946E-01   1.1584E-01    1.2183E-01  4.108E-02
Co-60  #A   -7.8613E-03   -7.9582E-03   2.8077E-02    2.8080E-02  2.203E-02
Cs-137 #A    8.2074E-04    8.2251E-04   2.0818E-02    2.0818E-02  1.704E-02
Eu-152 #A    3.8455E-02    3.8639E-02   5.7178E-02    5.7221E-02  5.416E-02
Eu-154 #A    1.9057E-02    1.9201E-02   8.5509E-02    8.5515E-02  1.557E-01
K-40         1.2654E+01    1.2654E+01   1.1180E+00    1.2863E+00  2.604E-01
Pa-234 #A    2.5156E-02    2.5156E-02   1.1677E-01    1.1694E-01  9.783E-02
Pb-212       6.4288E-01    6.4288E-01   8.7972E-02    1.0279E-01  4.578E-02
Pb-214       9.5875E-01    9.5879E-01   1.2450E-01    1.3545E-01  5.134E-02
Ra-226       2.0436E+00    2.0437E+00   7.4022E-01    7.5309E-01  4.442E-01
Th-234       1.3242E+00    1.3242E+00   7.0612E-01    7.1715E-01  1.061E+00
Tl-208       2.6792E-01    2.6792E-01   5.2864E-02    5.5621E-02  2.142E-02
U-235  #A    9.8497E-02    9.8497E-02   3.6145E-02    3.6696E-02  1.591E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.8 keV)     2.053E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.8 keV) 2.0528759E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-11                Received:        02/05/13                      
Lab ID:          243253-006                    Prepared:        02/11/13 13:09                
Matrix:          Soil                          Analyzed:        03/11/13 10:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0261 U         0.189          0.155             0.9    
Bismuth-212                          1.17             0.465          0.195                    
Bismuth-214                          0.547            0.105          0.0451                   
Cesium-137                          -0.00994 U        0.0265         0.0207            0.07   
Cobalt-60                            0.0127 U         0.0269         0.0201            0.03   
Europium-152                         0.00949 U        0.0236         0.0640            0.1    
Europium-154                         0.0237 U         0.0409         0.161             0.2    
Lead-212                             0.655            0.0875         0.0422                   
Lead-214                             0.652            0.100          0.0469                   
Potassium-40                        10.2              1.13           0.337                    
Protactinium-234                     0.00157 U        0.131          0.108                    
Radium-226 (By Bismuth-214)          0.547            0.105          0.0451            0.2    
Thallium-208                         0.223            0.0523         0.0224                   
Thorium-232 (By Actinium-228)        0.731            0.170          0.0624            0.9    
Thorium-234                          1.18 U           1.51           1.18                     
Uranium-235                          0.0602 U b       0.0248         0.182             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-006                   Client ID : 12-PE-E0770-11        

Seqnum : 1513101260006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130311_006                                Batch         : 195355                       Time      : 11-MAR-2013 10:48     

Cal    : 11-MAR-2013 07:51:10,09-JAN-2013 12:22:14     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      -0.0261          0.155      0.9      .18931           .18932           0.013       u            

Bismuth-212                        1.17             0.195               .46495           .46877           0.057       u            

Bismuth-214                        0.547            0.0451              .10501           .10792           0.0085      u            

Cesium-137                         -0.00994         0.0207     0.07     .026524          .026528          0.00015     u            

Cobalt-60                          0.0127           0.0201     0.03     .026855          .026861          0.00058     u            

Europium-152                       0.00949          0.0640     0.1      .023611          .023617          0.016       u            

Europium-154                       0.0237           0.161      0.2      .040904          .040922          0.013       u            

Lead-212                           0.655            0.0422              .087498          .1029            -0.0076     u            

Lead-214                           0.652            0.0469              .10012           .10649           -0.0073     u            

Potassium-40                       10.2             0.337               1.1315           1.2432           -0.47       u            

Protactinium-234                   0.00157          0.108               .13106           .13106           0.014       u            

Radium-226 (By Bismuth-214)        0.547            0.0451     0.2      .10501           .10792           0.0085      u            

Thallium-208                       0.223            0.0224              .052344          .05428           0.0074      u            

Thorium-232 (By Actinium-228)      0.731            0.0624     0.9      .17027           .17831           0.025       u            

Thorium-234                        1.18             1.18                1.5113           1.5154           0.30        u            

Uranium-235                        0.0602           0.182      0.18     .024846          .025145          0.030       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1513101260006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-11          
Sample Description: 243253-006, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130311_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:24            Live Time: 2700   sec

Acquisition Time: 3/11/2013 10:48:49        Real Time: 2703   sec
Analysis Time: 3/27/2013 08:59           Dead Time: 0.11   %

Analysis Quantity: 3.000E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.306E-01      1.703E-01      1.783E-01      6.242E-02
Am-241    #AB   -2.605E-02      1.893E-01      1.893E-01      1.546E-01
Bi-212           1.166E+00      4.649E-01      4.688E-01      1.949E-01
Bi-214           5.467E-01      1.050E-01      1.079E-01      4.505E-02
Co-60     #AB    1.266E-02      2.685E-02      2.686E-02      2.008E-02
Cs-137    #AB   -9.939E-03      2.652E-02      2.653E-02      2.073E-02
Eu-152    #AB    9.494E-03      2.361E-02      2.362E-02      6.401E-02
Eu-154    #AB    2.373E-02      4.090E-02      4.092E-02      1.605E-01
K-40             1.024E+01      1.132E+00      1.243E+00      3.371E-01
Pa-234    #AB    1.571E-03      1.311E-01      1.311E-01      1.079E-01
Pb-212           6.549E-01      8.750E-02      1.029E-01      4.222E-02
Pb-214           6.517E-01      1.001E-01      1.065E-01      4.686E-02
Ra-226           1.470E+00      7.163E-01      7.232E-01      4.395E-01
Th-234    #AB    1.176E+00      1.511E+00      1.515E+00      1.182E+00
Tl-208           2.226E-01      5.234E-02      5.428E-02      2.240E-02
U-235     #AB    6.017E-02      2.485E-02      2.515E-02      1.816E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.697E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

112 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:59:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_006.An1               

Sample description                                             
243253-006, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130311_006.An1

Acquisition information
Start time:                 3/11/2013 10:48:49
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0000E+02) = 

9.0090E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.72       25.  64.24   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.69       70.  26.23   0.83  2.827E-02
77.31      143.  13.44   0.83  3.024E-02
92.65       24.  83.84   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.425E-01 U235  
93.21       24.  80.20   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.448E-01 U235  
93.21       24.  80.20   0.85  3.990E-02    93.35   4.100  4.844E-01 Ac228 

93.35   5.760  3.448E-01 U235  
122.64       18.  86.18   0.88  4.864E-02   123.07  40.400    PBC<MDA Eu154 
186.03       69.  20.65   0.94  4.819E-02   185.72  57.000  8.362E-02 U235  

186.21   3.555  1.342E+00 Ra226 
185.72  57.000  8.362E-02 U235  

186.15       75.  24.36   1.57  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.470E+00 Ra226 

238.50      377.   6.54   0.98  4.319E-02   238.63  43.600  6.549E-01 Pb212 
241.68      100.  17.87   1.02  4.285E-02   242.00   7.268  1.073E+00 Pb214 
278.10       22.  54.17   0.40  3.956E-02
295.14      152.  12.50   0.96  3.814E-02   295.22  18.414  6.995E-01 Pb214 
299.80       37.  44.06   0.74  3.777E-02   300.09   3.180  1.014E+00 Pb212 
338.22       70.  22.80   0.48  3.494E-02   338.32  11.400  5.898E-01 Ac228 
351.80      236.   8.06   1.27  3.405E-02   351.93  35.600  6.269E-01 Pb214 
583.22      137.  11.76   0.81  2.416E-02   583.19  85.000  2.226E-01 Tl208 
609.28      175.   9.17   1.38  2.345E-02   609.31  45.490  5.467E-01 Bi214 
727.41       47.  19.94   0.54  2.078E-02   727.33   6.650  1.135E+00 Bi212 
778.90        2. 474.94   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
788.59        3. 218.83   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
861.11       26.  25.51   0.38  1.851E-02   860.53  12.400  3.780E-01 Tl208 
911.10      108.  11.76   1.68  1.779E-02   911.20  26.200  7.732E-01 Ac228 
969.04       54.  20.12   1.62  1.704E-02   968.96  15.900  6.603E-01 Ac228 

1120.54       29.  28.01   1.73  1.535E-02  1120.29  14.910  4.227E-01 Bi214 
1331.46        5. 106.02   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1406.58        4. 124.35   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.71      406.   5.30   2.03  1.254E-02  1460.82  10.550  1.024E+01 K40   
1620.45        7.  62.64   2.07  1.151E-02  1620.74   1.510  1.304E+00 Bi212 
1764.09       56.  13.36   1.39  1.069E-02  1764.49  15.310  1.141E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.57    74.69       151.        50. 1.768E+03   75.05   0.456  -      s 
309.06    77.32       161.       115. 3.797E+03   38.39   0.656  -        

1111.46   278.10        54.        28. 7.088E+02   83.21   0.401 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.16    59.83       118.        -4.    -0.002   726.67   0.817s
Th-234    250.71    62.72       113.        25.     0.009   128.48   0.821 
Th-234    370.32    92.65       184.        24.     0.009   167.68   0.849s
Ac-228    373.11    93.35       170.        24.     0.009   160.41   0.850D
U-235     373.11    93.35       170.        24.     0.009   160.41   0.850D
Eu-154    490.16   122.64       117.        18.     0.007   172.37   0.879s
U-235     573.93   143.61       164.       -10.    -0.004   361.10   0.899s
U-235     651.82   163.10       104.        -2.    -0.001  1433.88   0.918s
U-235     743.47   186.03        67.        69.     0.025    41.29   0.940s
Ra-226    743.97   186.15        94.        75.     0.028    48.73   1.569s
U-235     824.03   206.19       128.        -9.    -0.003   366.97   0.958s
Pb-212    953.19   238.50       105.       369.     0.137    13.08   0.983 
Pb-214    965.89   241.68        85.       100.     0.037    35.74   1.018s
Tl-208   1108.68   277.41        66.        -6.    -0.002   388.09   1.026 
Pb-214   1179.56   295.14        72.       147.     0.055    25.00   0.964s
Pb-212   1198.78   299.95        77.        32.     0.012    82.95   1.048s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1351.80   338.23        59.        68.     0.025    40.15   1.083s
Eu-152   1381.30   345.61        57.        -8.    -0.003   280.45   1.088s
Pb-214   1406.03   351.80        53.       228.     0.084    16.12   1.274 
Tl-208   2331.34   583.22        35.       137.     0.051    23.52   0.810s
Bi-214   2435.56   609.28        38.       175.     0.065    18.34   1.378s
Cs-137   2645.56   661.79        25.        -6.    -0.002   266.87   1.368s
Eu-154   2894.17   723.95        35.        -8.    -0.003   233.68   1.420s
Bi-212   2908.04   727.41        12.        47.     0.017    39.87   0.544s
Eu-152   3113.99   778.90        25.         2.     0.001   949.87   1.465s
Bi-212   3152.75   788.59        22.         3.     0.001   437.67   1.471s
Tl-208   3442.90   861.11         6.        26.     0.010    51.02   0.382s
Ac-228   3642.91   911.10        14.       108.     0.040    23.51   1.681 
Pa-234   3777.10   944.64        22.        -5.    -0.002   296.57   1.598s
Eu-152   3859.24   965.16        77.        -2.    -0.001  1027.76   1.612s
Ac-228   3874.74   969.04        31.        54.     0.020    40.25   1.616s
Bi-214   4481.09  1120.54        29.        29.     0.011    56.01   1.730s
Eu-154   5098.43  1274.75        22.        -3.    -0.001   427.33   1.840s
Co-60    5325.50  1331.46        12.         5.     0.002   212.05   1.880s
Eu-152   5626.30  1406.58        11.         4.     0.002   248.71   1.931s
K-40     5843.09  1460.71        33.       406.     0.150    10.60   2.033 
Bi-212   6482.93  1620.45         6.         7.     0.003   125.27   2.067s
Bi-214   7058.40  1764.09         0.        56.     0.021    26.73   1.393s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3056E-01                                      5.12E+12             
911.20 7.732E-01  (  6.242E-02 1.18E+01 2.62E+01 G  
968.96 6.603E-01 ?(  1.608E-01 2.01E+01 1.59E+01 G  
338.32 5.685E-01 -   1.498E-01 2.01E+01 1.14E+01 G  

Energy duplication    
93.35 4.844E-01 -   6.188E-01 8.02E+01 4.10E+00 XA 

Am-241   I  -2.6051E-02                                      1.58E+05             
59.54-2.605E-02 ?(  1.546E-01 3.63E+02 3.59E+01 G  

Bi-212   N   1.1661E+00                                      5.12E+12             
727.33 1.135E+00  (  1.949E-01 1.99E+01 6.65E+00 G  
785.37 4.835E-01 -   1.685E+00 2.19E+02 1.11E+00 G  

1620.74 1.304E+00 &(  1.063E+00 6.26E+01 1.51E+00 G  

116 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:59:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.4673E-01                                      5.84E+05             
609.31 5.467E-01 *(P 4.505E-02 9.17E+00 4.55E+01 G  

1120.29 4.227E-01 - P 1.827E-01 2.80E+01 1.49E+01 G  
1764.49 1.141E+00 +   4.749E-02 1.34E+01 1.53E+01 G  

Co-60    T   1.2664E-02                                      1.93E+03             
1332.49 1.266E-02 ?(  2.008E-02 1.06E+02 1.00E+02 G  
1173.23 5.286E-04 %   2.311E-02 2.66E+03 9.98E+01 G  

Cs-137   I  -9.9387E-03                                      1.10E+04             
661.66-9.939E-03 ?(  2.073E-02 1.33E+02 8.50E+01 G  

Eu-152   I   9.4936E-03                                      4.94E+03             
344.28-2.865E-02 ?(  6.401E-02 1.40E+02 2.66E+01 G  
121.78-8.813E-04 &   6.067E-02 4.18E+03 2.84E+01 G  
778.90 1.966E-02 ?(  1.516E-01 4.75E+02 1.30E+01 G  
964.08-3.298E-02 &   2.770E-01 5.14E+02 1.45E+01 G  

1112.08 5.240E-03 %   1.688E-01 1.96E+03 1.34E+01 G  
1408.01 5.181E-02 ?(  9.755E-02 1.24E+02 2.09E+01 G  

Eu-154   I   2.3730E-02                                      3.14E+03             
873.18-1.987E-03 &(  1.605E-01 4.91E+03 1.22E+01 G  
123.07 3.148E-02 ?(  4.303E-02 8.62E+01 4.04E+01 G  

1274.43-2.210E-02 +   7.507E-02 2.14E+02 3.49E+01 G  
723.30-6.057E-02 +   1.108E-01 1.17E+02 2.00E+01 G  

1004.72 3.486E-04 %   1.284E-01 2.24E+04 1.79E+01 G  
996.25 9.192E-03 %   2.243E-01 1.49E+03 1.05E+01 G  

K-40     N   1.0244E+01                                      4.57E+11             
1460.82 1.024E+01  (P 3.371E-01 5.30E+00 1.06E+01 G  

Pa-234   N   1.5713E-03                                      1.63E+12             
131.30 1.571E-03 %(  1.079E-01 4.17E+03 1.82E+01 G  
569.50 8.433E-03 %   1.978E-01 1.43E+03 9.30E+00 G  
946.00-6.773E-02 +   1.574E-01 1.48E+02 1.35E+01 G  
880.52 0.000E+00 -   2.045E-01 1.00E+03 1.05E+01 G  
883.24 8.394E-03 &   2.019E-01 1.47E+03 9.70E+00 G  

Pb-212   N   6.5491E-01                                      5.12E+12             
238.63 6.549E-01  (P 4.222E-02 6.54E+00 4.36E+01 G  
300.09 8.901E-01 + P 5.666E-01 4.15E+01 3.18E+00 G  

Pb-214   N   6.5166E-01                                      5.84E+05             
351.93 6.269E-01  (P 4.686E-02 8.06E+00 3.56E+01 G  
295.22 6.995E-01 @(P 9.382E-02 1.25E+01 1.84E+01 G  
242.00 1.073E+00 +   2.299E-01 1.79E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.4699E+00                                      5.84E+05             
186.21 1.470E+00  (  4.395E-01 2.44E+01 3.56E+00 G  

Th-234   N   1.1764E+00                                      1.63E+12             
63.30 1.176E+00  (  1.182E+00 6.42E+01 3.75E+00 G  
92.59 4.586E-01 -   6.140E-01 8.38E+01 4.34E+00 G  

Tl-208   N   2.2258E-01                                      5.12E+12             
583.19 2.226E-01 @(  2.240E-02 1.18E+01 8.50E+01 G  
277.37-7.710E-02 -   2.410E-01 1.94E+02 6.60E+00 G  
860.53 3.780E-01 +   8.297E-02 2.55E+01 1.24E+01 G  

U-235    N   6.0169E-02                                      2.57E+11             
143.77-6.200E-02 &(  1.816E-01 1.81E+02 1.09E+01 G  
205.32-1.268E-01 +   3.768E-01 1.83E+02 5.02E+00 G  
163.36-2.673E-02 +   3.142E-01 7.17E+02 5.08E+00 G  
185.72 8.362E-02  (  2.309E-02 2.06E+01 5.70E+01 G  

Energy duplication    
93.35 3.448E-01 ?   4.404E-01 8.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.83       118.        -4.    -0.002   726.67  -2.605E-02   
Th-234      62.72       113.        25.     0.009   128.48   1.176E+00   
Th-234      92.65       184.        24.     0.009   167.68   4.586E-01   
U-235       93.35       170.        24.     0.009   160.41   3.448E-01   
Eu-154     122.64       117.        18.     0.007   172.37   3.148E-02   
U-235      143.61       164.       -10.    -0.004   361.10  -6.200E-02   
U-235      163.10       104.        -2.    -0.001  1433.88  -2.673E-02   
U-235      186.03        67.        69.     0.025    41.29   8.362E-02   
U-235      206.19       128.        -9.    -0.003   366.97  -1.268E-01   
Eu-152     345.61        57.        -8.    -0.003   280.45  -2.865E-02   
Cs-137     661.79        25.        -6.    -0.002   266.87  -9.939E-03   
Eu-154     723.95        35.        -8.    -0.003   233.68  -6.057E-02   
Eu-152     778.90        25.         2.     0.001   949.87   1.966E-02   
Pa-234     944.64        22.        -5.    -0.002   296.57  -6.773E-02   
Eu-152     965.16        77.        -2.    -0.001  1027.76  -3.298E-02   
Eu-154    1274.75        22.        -3.    -0.001   427.33  -2.210E-02   
Co-60     1331.46        12.         5.     0.002   212.05   1.266E-02   
Eu-152    1406.58        11.         4.     0.002   248.71   5.181E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3056E-01    7.3056E-01   1.7027E-01    1.7831E-01  6.242E-02
Am-241 #A   -2.6047E-02   -2.6051E-02   1.8931E-01    1.8932E-01  1.546E-01
Bi-212       1.1661E+00    1.1661E+00   4.6495E-01    4.6877E-01  1.949E-01
Bi-214       5.4671E-01    5.4673E-01   1.0501E-01    1.0792E-01  4.505E-02
Co-60  #A    1.2510E-02    1.2664E-02   2.6855E-02    2.6861E-02  2.008E-02
Cs-137 #A   -9.9174E-03   -9.9387E-03   2.6524E-02    2.6528E-02  2.073E-02
Eu-152 #A    9.4484E-03    9.4936E-03   2.3611E-02    2.3617E-02  6.401E-02
Eu-154 #A    2.3553E-02    2.3730E-02   4.0904E-02    4.0922E-02  1.605E-01
K-40         1.0244E+01    1.0244E+01   1.1315E+00    1.2432E+00  3.371E-01
Pa-234 #A    1.5713E-03    1.5713E-03   1.3106E-01    1.3106E-01  1.079E-01
Pb-212       6.5491E-01    6.5491E-01   8.7498E-02    1.0290E-01  4.222E-02
Pb-214       6.5164E-01    6.5166E-01   1.0012E-01    1.0649E-01  4.686E-02
Ra-226       1.4699E+00    1.4699E+00   7.1626E-01    7.2317E-01  4.395E-01
Th-234 #A    1.1764E+00    1.1764E+00   1.5113E+00    1.5154E+00  1.182E+00
Tl-208       2.2258E-01    2.2258E-01   5.2344E-02    5.4280E-02  2.240E-02
U-235  #A    6.0169E-02    6.0169E-02   2.4846E-02    2.5145E-02  1.816E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:59:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_006.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  278.0 to  2034.9 keV)     1.569E+01  pCi/g         
Total Decayed Activity (  278.0 to  2034.9 keV) 1.5686819E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-12                Received:        02/05/13                      
Lab ID:          243253-007                    Prepared:        02/11/13 13:14                
Matrix:          Soil                          Analyzed:        03/11/13 10:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:27                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0260 U        0.156          0.127             0.9     
Bismuth-212                          0.735           0.476          0.246                     
Bismuth-214                          0.521           0.103          0.0440                    
Cesium-137                           0 U             0.0221         0.0277            0.07    
Cobalt-60                            0 U b           0.00968        0.0304            0.03    
Europium-152                         0.0185 U        0.0555         0.0746            0.1     
Europium-154                         0.0112 U        0.0555         0.193             0.2     
Lead-212                             0.589           0.0826         0.0402                    
Lead-214                             0.581           0.106          0.0487                    
Potassium-40                         9.72            1.04           0.297                     
Protactinium-234                     0.0221 U        0.101          0.0951                    
Radium-226 (By Bismuth-214)          0.521           0.103          0.0440            0.2     
Thallium-208                         0.258           0.0526         0.0206                    
Thorium-232 (By Actinium-228)        0.812           0.172          0.0611            0.9     
Thorium-234                          0.782 U         0.644          1.04                      
Uranium-235                          0.0880 U        0.0352         0.160             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243253-007                   Client ID : 12-PE-E0770-12        

Seqnum : 1503101247006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130311_006                                Batch         : 195355                       Time      : 11-MAR-2013 10:43     

Cal    : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0260           0.127      0.9      .15587           .15588           0.013       u            

Bismuth-212                        0.735            0.246               .47565           .47714           0.057       u            

Bismuth-214                        0.521            0.0440              .10262           .10532           0.0085      u            

Cesium-137                         0                0.0277     0.07     .022062          .022062          0.00015     u            

Cobalt-60                          0                0.0304     0.03     .009681          .009681          0.00058     MDA+ u b*

Europium-152                       0.0185           0.0746     0.1      .055468          .055478          0.016       u            

Europium-154                       0.0112           0.193      0.2      .055466          .055469          0.013       u            

Lead-212                           0.589            0.0402              .0826            .095891          -0.0076     u            

Lead-214                           0.581            0.0487              .10551           .11035           -0.0073     u            

Potassium-40                       9.72             0.297               1.0416           1.1505           -0.47       u            

Protactinium-234                   0.0221           0.0951              .10125           .1014            0.014       u            

Radium-226 (By Bismuth-214)        0.521            0.0440     0.2      .10262           .10532           0.0085      u            

Thallium-208                       0.258            0.0206              .052569          .055137          0.0074      u            

Thorium-232 (By Actinium-228)      0.812            0.0611     0.9      .17239           .18214           0.025       u            

Thorium-234                        0.782            1.04                .64352           .64777           0.30        u            

Uranium-235                        0.0880           0.160      0.18     .035213          .035665          0.030       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1503101247006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-12          
Sample Description: 243253-007, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:27            Live Time: 2700   sec

Acquisition Time: 3/11/2013 10:43:52        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:03           Dead Time: 0.09   %

Analysis Quantity: 3.170E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.116E-01      1.724E-01      1.821E-01      6.113E-02
Am-241    #AB    2.602E-02      1.559E-01      1.559E-01      1.270E-01
Bi-212    #      7.352E-01      4.757E-01      4.771E-01      2.455E-01
Bi-214           5.211E-01      1.026E-01      1.053E-01      4.402E-02
Co-60     #AB    0.000E+00      9.681E-03      9.681E-03      3.039E-02
Cs-137    #AB    0.000E+00      2.206E-02      2.206E-02      2.774E-02
Eu-152    #AB    1.852E-02      5.547E-02      5.548E-02      7.461E-02
Eu-154    #AB    1.117E-02      5.547E-02      5.547E-02      1.928E-01
K-40             9.718E+00      1.042E+00      1.150E+00      2.971E-01
Pa-234    #AB    2.206E-02      1.012E-01      1.014E-01      9.507E-02
Pb-212           5.889E-01      8.260E-02      9.589E-02      4.019E-02
Pb-214           5.806E-01      1.055E-01      1.104E-01      4.873E-02
Ra-226    #      1.639E+00      6.464E-01      6.559E-01      4.025E-01
Th-234     AB    7.821E-01      6.435E-01      6.478E-01      1.035E+00
Tl-208    #      2.576E-01      5.257E-02      5.514E-02      2.063E-02
U-235      AB    8.803E-02      3.521E-02      3.567E-02      1.598E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.580E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:03:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

Sample description                                             
243253-007, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311_006.An1

Acquisition information
Start time:                 3/11/2013 10:43:52
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1700E+02) = 

8.5259E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:03:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1171

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.66        5. 299.48   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.31       27.  61.60   0.85  2.102E-02    63.30   3.750  1.074E+00 Th234 
74.80      112.  17.82   0.86  3.068E-02
77.20      179.  11.55   0.86  3.246E-02
92.68       30.  54.55   0.88  4.163E-02    92.59   4.343  5.296E-01 Th234 
93.45       33.  53.22   0.88  4.199E-02    93.35   4.100  6.077E-01 Ac228 
121.36       11. 149.74   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
131.19        7. 229.46   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.60        2. 852.17   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
162.26        6. 230.97   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
185.86       90.  19.72   1.17  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.639E+00 Ra226 
186.04       85.  20.00   0.97  4.883E-02   185.72  57.000  9.676E-02 U235  

186.21   3.555  1.553E+00 Ra226 
204.19       12. 116.68   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
238.55      358.   6.92   0.93  4.343E-02   238.63  43.600  5.889E-01 Pb212 
241.72       82.  21.08   1.50  4.308E-02   242.00   7.268  8.220E-01 Pb214 
277.37        2. 874.72   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.21      168.  11.71   0.96  3.814E-02   295.22  18.414  7.321E-01 Pb214 
299.97       14.  81.16   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.51       81.  17.17   0.83  3.484E-02   338.32  11.400  6.439E-01 Ac228 
351.95      231.   8.73   1.01  3.392E-02   351.93  35.600  5.806E-01 Pb214 
569.52        1. 812.63   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.27      166.  10.20   1.23  2.388E-02   583.19  85.000  2.576E-01 Tl208 
609.42      187.   9.43   0.89  2.316E-02   609.31  45.490  5.372E-01 Bi214 
727.53       25.  32.35   1.49  2.048E-02   727.33   6.650  5.846E-01 Bi212 

727.33   6.650  5.846E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:03:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
777.55        1. 896.62   1.53  1.953E-02   778.90  12.970    PBC<MDA Eu152 
863.82        5. 113.69   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.15      122.  10.92   1.18  1.749E-02   911.20  26.200  8.441E-01 Ac228 
969.09       64.  18.22   0.56  1.674E-02   968.96  15.900  7.580E-01 Ac228 

1120.17       34.  23.87   1.82  1.507E-02  1120.29  14.910  4.720E-01 Bi214 
1270.45        2. 248.38   1.95  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1410.14        3. 151.92   2.05  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      418.   5.11   1.92  1.228E-02  1460.82  10.550  9.718E+00 K40   
1621.53        8.  62.09   2.21  1.126E-02  1620.74   1.510  1.398E+00 Bi212 

1620.74   1.510  1.398E+00 Bi212 
1764.58       19.  34.43   2.31  1.046E-02  1764.49  15.310  3.657E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.95    74.75       172.        79. 2.588E+03   53.84   0.590  -      s 
308.55    77.15       148.       150. 4.606E+03   28.73   0.629  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.61    58.66       117.         5.     0.002   598.95   0.843s
Th-234    253.22    63.31       123.        27.     0.010   123.19   0.847 
Th-234    370.26    92.59       122.        30.     0.011   109.11   0.878D
Ac-228    373.31    93.35       139.        33.     0.012   106.44   0.878D
U-235     373.31    93.35       108.       -10.    -0.004   309.23   0.878D
Eu-152    485.28   121.36       125.        11.     0.004   299.47   0.907s
Pa-234    524.59   131.19       143.         7.     0.003   458.92   0.917s
U-235     574.23   143.60       149.         2.     0.001  1704.33   0.930s
U-235     648.84   162.26       101.         6.     0.002   461.94   0.950s
U-235     743.90   186.04       103.        85.     0.032    40.00   0.972 
Ra-226    743.18   185.86        90.        90.     0.033    39.44   1.166s
U-235     816.46   204.19        99.        12.     0.005   233.36   0.992s
Pb-212    953.87   238.55       107.       353.     0.131    13.83   0.931 
Pb-214    966.55   241.72        86.        82.     0.030    42.17   1.496s
Tl-208   1109.09   277.37        86.         2.     0.001  1749.44   1.064s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:03:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.41   295.21        73.       163.     0.060    23.42   0.960s
Pb-212   1199.45   299.97        61.        14.     0.005   162.32   1.086s
Ac-228   1353.56   338.51        45.        81.     0.030    34.35   0.829s
Pb-214   1407.30   351.95        64.       222.     0.082    17.47   1.013 
Pa-234   2277.38   569.52        39.         1.     0.000  1625.25   1.344s
Tl-208   2332.38   583.27        32.       166.     0.061    20.41   1.225s
Bi-214   2436.96   609.42        40.       179.     0.066    18.87   0.886s
Eu-154   2894.93   723.93        41.        -8.    -0.003   247.50   1.485s
Bi-212   2909.36   727.53        21.        25.     0.009    64.70   1.489s
Eu-152   3109.43   777.55        20.         1.     0.000  1793.23   1.534s
Tl-208   3454.48   863.82        11.         5.     0.002   227.38   1.606s
Pa-234   3520.58   880.34        29.        -3.    -0.001   580.42   1.623s
Ac-228   3643.80   911.15        14.       122.     0.045    21.85   1.183s
Eu-152   3864.79   966.39        69.        -8.    -0.003   311.86   1.695s
Ac-228   3875.59   969.09        23.        64.     0.024    36.43   0.556s
Eu-154   4015.53  1004.07        24.        -3.    -0.001   421.22   1.729s
Bi-214   4479.98  1120.17        19.        34.     0.012    47.74   1.825s
Co-60    4684.99  1171.41        26.        -7.    -0.003   210.03   1.868s
Eu-154   5081.21  1270.45        11.         2.     0.001   496.75   1.948s
Eu-152   5640.15  1410.14        11.         3.     0.001   303.84   2.051s
K-40     5842.72  1460.77        27.       399.     0.148    10.22   1.916 
Bi-212   6486.05  1621.53         7.         8.     0.003   124.18   2.207s
Bi-214   7058.53  1764.58        11.        19.     0.007    68.85   2.307s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1156E-01                                      5.12E+12             
911.20 8.441E-01 @(  6.113E-02 1.09E+01 2.62E+01 G  
968.96 7.580E-01  (  1.328E-01 1.82E+01 1.59E+01 G  
338.32 6.439E-01 -   1.243E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 6.077E-01 -   5.037E-01 5.32E+01 4.10E+00 XA 

Am-241   I   2.6024E-02                                      1.58E+05             
59.54 2.602E-02 &(  1.270E-01 2.99E+02 3.59E+01 G  

Bi-212   N   7.3516E-01                                      5.12E+12             
727.33 5.846E-01 ?(  2.455E-01 3.23E+01 6.65E+00 G  
785.37 5.106E-02 &   1.743E+00 2.08E+03 1.11E+00 G  

1620.74 1.398E+00 ?(  1.158E+00 6.21E+01 1.51E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.2111E-01                                      5.84E+05             
609.31 5.372E-01  (P 4.402E-02 9.43E+00 4.55E+01 G  

1120.29 4.720E-01 ?(P 1.418E-01 2.39E+01 1.49E+01 G  
1764.49 3.657E-01 -   1.531E-01 3.44E+01 1.53E+01 G  

Eu-152   I   1.8522E-02                                      4.94E+03             
344.28 0.000E+00 ?(  7.461E-02 1.00E+03 2.66E+01 G  
121.78 2.407E-02 &(  5.813E-02 1.50E+02 2.84E+01 G  
778.90 8.806E-03 ?(  1.289E-01 8.97E+02 1.30E+01 G  
964.08-1.011E-01 &   2.528E-01 1.56E+02 1.45E+01 G  

1112.08-3.675E-03 %   1.613E-01 2.67E+03 1.34E+01 G  
1408.01 4.063E-02 &(  9.494E-02 1.52E+02 2.09E+01 G  

Eu-154   I   1.1166E-02                                      3.14E+03             
873.18 5.903E-03 &(  1.928E-01 1.99E+03 1.22E+01 G  
123.07 1.220E-06 %   4.507E-02 2.24E+06 4.04E+01 G  

1274.43 1.300E-02 ?(  5.094E-02 2.48E+02 3.49E+01 G  
723.30-5.938E-02 +   1.158E-01 1.24E+02 2.00E+01 G  

1004.72-3.755E-02 +   1.259E-01 2.11E+02 1.79E+01 G  
996.25-2.683E-03 %   1.824E-01 4.14E+03 1.05E+01 G  

K-40     N   9.7182E+00                                      4.57E+11             
1460.82 9.718E+00  (P 2.971E-01 5.11E+00 1.06E+01 G  

Pa-234   N   2.2062E-02                                      1.63E+12             
131.30 2.547E-02 ?(  9.507E-02 2.29E+02 1.82E+01 G  
569.50 1.539E-02 ?(  2.046E-01 8.13E+02 9.30E+00 G  
946.00 0.000E+00 -   1.185E-01 1.00E+03 1.35E+01 G  
880.52-4.504E-02 +   2.105E-01 2.90E+02 1.05E+01 G  
883.24 0.000E+00 -   2.437E-01 1.00E+03 9.70E+00 G  

Pb-212   N   5.8894E-01                                      5.12E+12             
238.63 5.889E-01  (P 4.019E-02 6.92E+00 4.36E+01 G  
300.09 3.795E-01 -   4.800E-01 8.12E+01 3.18E+00 G  

Pb-214   N   5.8060E-01                                      5.84E+05             
351.93 5.806E-01  (P 4.873E-02 8.73E+00 3.56E+01 G  
295.22 7.321E-01 + P 8.960E-02 1.17E+01 1.84E+01 G  
242.00 8.220E-01 +   2.173E-01 2.11E+01 7.27E+00 G  

Ra-226   N   1.6389E+00                                      5.84E+05             
186.21 1.639E+00  (  4.025E-01 1.97E+01 3.56E+00 G  

Th-234   N   7.8210E-01                                      1.63E+12             
63.30 1.074E+00 ?(  1.035E+00 6.16E+01 3.75E+00 G  
92.59 5.296E-01  (  4.489E-01 5.46E+01 4.34E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   2.5762E-01                                      5.12E+12             
583.19 2.576E-01 @(  2.063E-02 1.02E+01 8.50E+01 G  
277.37 1.820E-02 -   2.611E-01 8.75E+02 6.60E+00 G  
860.53 6.329E-02 -   1.079E-01 1.14E+02 1.24E+01 G  

U-235    N   8.8031E-02                                      2.57E+11             
143.77 1.142E-02 ?(  1.598E-01 8.52E+02 1.09E+01 G  
205.32 1.672E-01 ?(  3.119E-01 1.17E+02 5.02E+00 G  
163.36 7.680E-02 &(  2.879E-01 2.31E+02 5.08E+00 G  
185.72 9.676E-02  (  2.681E-02 2.00E+01 5.70E+01 G  

Energy duplication    
93.35-1.269E-01 +   3.161E-01 1.55E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.66       117.         5.     0.002   598.95   2.602E-02   
Eu-152     121.36       125.        11.     0.004   299.47   2.407E-02   
Pa-234     131.19       143.         7.     0.003   458.92   2.547E-02   
Pa-234     569.52        39.         1.     0.000  1625.25   1.539E-02   
Eu-154     723.93        41.        -8.    -0.003   247.50  -5.938E-02   
Bi-212     727.53        21.        25.     0.009    64.70   5.846E-01   
Eu-152     777.55        20.         1.     0.000  1793.23   8.806E-03   
Pa-234     880.34        29.        -3.    -0.001   580.42  -4.504E-02   
Eu-152     966.39        69.        -8.    -0.003   311.86  -1.011E-01   
Eu-154    1004.07        24.        -3.    -0.001   421.22  -3.755E-02   
Co-60     1171.41        26.        -7.    -0.003   210.03  -1.620E-02   
Eu-154    1270.45        11.         2.     0.001   496.75   1.300E-02   
Eu-152    1410.14        11.         3.     0.001   303.84   4.063E-02   
Bi-212    1621.53         7.         8.     0.003   124.18   1.398E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1156E-01    8.1156E-01   1.7239E-01    1.8214E-01  6.113E-02
Am-241 #A    2.6020E-02    2.6024E-02   1.5587E-01    1.5588E-01  1.270E-01
Bi-212 #     7.3516E-01    7.3516E-01   4.7565E-01    4.7714E-01  2.455E-01
Bi-214       5.2109E-01    5.2111E-01   1.0262E-01    1.0532E-01  4.402E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.6810E-03    9.6810E-03  3.039E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2062E-02    2.2062E-02  2.774E-02
Eu-152 #A    1.8434E-02    1.8522E-02   5.5468E-02    5.5478E-02  7.461E-02
Eu-154 #A    1.1082E-02    1.1166E-02   5.5466E-02    5.5469E-02  1.928E-01
K-40         9.7182E+00    9.7182E+00   1.0416E+00    1.1505E+00  2.971E-01
Pa-234 #A    2.2062E-02    2.2062E-02   1.0125E-01    1.0140E-01  9.507E-02
Pb-212       5.8894E-01    5.8894E-01   8.2600E-02    9.5891E-02  4.019E-02
Pb-214       5.8058E-01    5.8060E-01   1.0551E-01    1.1035E-01  4.873E-02
Ra-226 #     1.6389E+00    1.6389E+00   6.4640E-01    6.5589E-01  4.025E-01
Th-234  A    7.8210E-01    7.8210E-01   6.4352E-01    6.4777E-01  1.035E+00
Tl-208 #     2.5762E-01    2.5762E-01   5.2569E-02    5.5137E-02  2.063E-02
U-235   A    8.8031E-02    8.8031E-02   3.5213E-02    3.5665E-02  1.598E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_006.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  143.5 to  2035.8 keV)     1.412E+01  pCi/g         
Total Decayed Activity (  143.5 to  2035.8 keV) 1.4116924E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-13                Received:        02/05/13                      
Lab ID:          243253-008                    Prepared:        02/11/13 13:18                
Matrix:          Soil                          Analyzed:        03/11/13 09:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 09:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0785 U        0.166          0.132            0.9     
Bismuth-212                           1.06            0.401          0.188                    
Bismuth-214                           0.580           0.0890         0.0240                   
Cesium-137                           -0.00863 U       0.0283         0.0224           0.07    
Cobalt-60                             0.00846 U       0.0170         0.0158           0.03    
Europium-152                          0.0205 U        0.0401         0.0587           0.1     
Europium-154                          0.0119 U        0.184          0.150            0.2     
Lead-212                              0.525           0.0830         0.0426                   
Lead-214                              0.634           0.105          0.0487                   
Potassium-40                          8.71            1.01           0.290                    
Protactinium-234                      0.0157 U        0.0646         0.0945                   
Radium-226 (By Bismuth-214)           0.580           0.0890         0.0240           0.2     
Thallium-208                          0.210           0.0477         0.0183                   
Thorium-232 (By Actinium-228)         0.685           0.126          0.0546           0.9     
Thorium-234                           0.522 U         0.737          1.25                     
Uranium-235                           0.0579 U        0.0443         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-008                   Client ID : 12-PE-E0770-13        

Seqnum : 1513101260004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130311_004                                Batch         : 195355                       Time      : 11-MAR-2013 09:12     

Cal    : 11-MAR-2013 07:51:10,09-JAN-2013 12:22:14     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0785            0.132       0.9       .16572           .16582           0.013       u        

Bismuth-212                         1.06              0.188                 .40051           .40417           0.057       u        

Bismuth-214                         0.580             0.0240                .089004          .092831          0.0085      u        

Cesium-137                          -0.00863          0.0224      0.07      .028256          .028258          0.00015     u        

Cobalt-60                           0.00846           0.0158      0.03      .016989          .016993          0.00058     u        

Europium-152                        0.0205            0.0587      0.1       .040132          .040149          0.016       u        

Europium-154                        0.0119            0.150       0.2       .18383           .18383           0.013       u        

Lead-212                            0.525             0.0426                .083047          .093705          -0.0076     u        

Lead-214                            0.634             0.0487                .10535           .11111           -0.0073     u        

Potassium-40                        8.71              0.290                 1.0055           1.0968           -0.47       u        

Protactinium-234                    0.0157            0.0945                .064554          .064672          0.014       u        

Radium-226 (By Bismuth-214)         0.580             0.0240      0.2       .089004          .092831          0.0085      u        

Thallium-208                        0.210             0.0183                .047697          .049589          0.0074      u        

Thorium-232 (By Actinium-228)       0.685             0.0546      0.9       .12552           .13498           0.025       u        

Thorium-234                         0.522             1.25                  .73691           .73856           0.30        u        

Uranium-235                         0.0579            0.165       0.18      .044346          .044502          0.030       u        

u=use  

Page 1 of 1                                                                                                           1513101260004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-13          
Sample Description: 243253-008, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130311_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 09:50            Live Time: 2700   sec

Acquisition Time: 3/11/2013 09:12:48        Real Time: 2703   sec
Analysis Time: 3/27/2013 08:58           Dead Time: 0.11   %

Analysis Quantity: 3.010E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.850E-01      1.255E-01      1.350E-01      5.464E-02
Am-241    #AB    7.850E-02      1.657E-01      1.658E-01      1.317E-01
Bi-212           1.060E+00      4.005E-01      4.042E-01      1.876E-01
Bi-214           5.801E-01      8.900E-02      9.283E-02      2.400E-02
Co-60     #AB    8.457E-03      1.699E-02      1.699E-02      1.577E-02
Cs-137    #AB   -8.627E-03      2.826E-02      2.826E-02      2.237E-02
Eu-152    #AB    2.049E-02      4.013E-02      4.015E-02      5.866E-02
Eu-154    #AB    1.191E-02      1.838E-01      1.838E-01      1.498E-01
K-40             8.712E+00      1.006E+00      1.097E+00      2.900E-01
Pa-234    #AB    1.568E-02      6.455E-02      6.467E-02      9.445E-02
Pb-212           5.248E-01      8.305E-02      9.371E-02      4.256E-02
Pb-214           6.342E-01      1.054E-01      1.111E-01      4.868E-02
Ra-226    #      8.319E-01      6.366E-01      6.391E-01      4.808E-01
Th-234    #AB    5.216E-01      7.369E-01      7.386E-01      1.254E+00
Tl-208    #      2.102E-01      4.770E-02      4.959E-02      1.825E-02
U-235     #AB    5.789E-02      4.435E-02      4.450E-02      1.653E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.395E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_004.An1               

Sample description                                             
243253-008, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130311_004.An1

Acquisition information
Start time:                 3/11/2013 09:12:48
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0100E+02) = 

8.9791E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 09:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0880

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.09       13. 105.56   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.56       15. 107.41   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.77       84.  19.72   0.83  2.836E-02
77.30      148.  12.42   0.83  3.025E-02
87.38       67.  24.71   0.87  3.677E-02
92.86       45.  36.94   0.26  3.990E-02    93.35   4.100  9.128E-01 Ac228 
93.42       18.  91.58   0.85  3.990E-02
93.54       18.  91.75   0.85  3.953E-02
121.67       10. 150.36   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.89        6. 268.08   0.90  5.013E-02   143.77  10.940    PBC<MDA U235  
163.19       14. 110.06   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  
185.94       43.  38.26   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.319E-01 Ra226 
185.95       43.  38.30   0.94  4.819E-02   185.72  57.000  5.182E-02 U235  

186.21   3.555  8.316E-01 Ra226 
204.89        3. 487.66   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
238.69      320.   6.71   0.99  4.318E-02   238.63  43.600  5.520E-01 Pb212 
241.75       59.  24.50   0.99  4.288E-02   242.00   7.268  6.301E-01 Pb214 
295.19      117.  12.87   0.96  3.814E-02   295.22  18.414  5.333E-01 Pb214 
300.11       41.  32.49   0.63  3.774E-02   300.09   3.180  1.133E+00 Pb212 
338.30       78.  18.84   1.06  3.494E-02   338.32  11.400  6.513E-01 Ac228 
351.81      239.   8.02   0.93  3.405E-02   351.93  35.600  6.342E-01 Pb214 
583.30      129.  11.34   1.08  2.416E-02   583.19  85.000  2.082E-01 Tl208 
609.36      186.   7.34   1.43  2.345E-02   609.31  45.490  5.801E-01 Bi214 
727.34       46.  18.90   0.66  2.078E-02   727.33   6.650  1.102E+00 Bi212 
860.44       15.  50.98   1.53  1.851E-02   860.53  12.400  2.238E-01 Tl208 
872.28        1. 771.89   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
881.15        3. 205.80   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.23       92.  12.00   0.72  1.779E-02   911.20  26.200  6.579E-01 Ac228 
969.10       61.  16.01   1.12  1.704E-02   968.96  15.900  7.538E-01 Ac228 

1110.72        5. 108.70   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.33       49.  17.36   0.47  1.535E-02  1120.29  14.910  7.062E-01 Bi214 
1173.21        3. 261.48   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.01        4. 100.45   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.75      363.   5.50   1.33  1.254E-02  1460.82  10.550  8.712E+00 K40   
1621.03        5.  85.51   2.07  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.67       18.  30.04   2.15  1.069E-02  1764.49  15.310  3.752E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.81       128.        76. 2.666E+03   50.06   0.384  -      s 
309.11    77.33       119.       132. 4.371E+03   30.01   0.766  -        
349.26    87.38        95.        67. 1.828E+03   49.42   0.869  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.22    60.09        86.        13.     0.005   211.12   0.817s
Th-234    254.09    63.56       128.        15.     0.006   214.83   0.821s
Th-234    373.89    93.54       122.        18.     0.007   183.51   0.849s
U-235     373.11    93.35       124.        18.     0.007   183.16   0.850D
Ac-228    373.11    93.35       100.        45.     0.017    73.88   0.261D
Eu-152    486.28   121.67       101.        10.     0.004   300.72   0.878s
Eu-154    493.42   123.46       142.       -14.    -0.005   240.99   0.879s
U-235     575.05   143.89       137.         6.     0.002   536.15   0.899s
U-235     652.21   163.19       114.        14.     0.005   220.11   0.918s
U-235     743.16   185.95       113.        43.     0.016    76.60   0.940s
Ra-226    743.10   185.94       113.        43.     0.016    76.53   0.940s
U-235     818.85   204.89        95.         3.     0.001   975.31   0.958s
Pb-212    953.75   238.65       107.       297.     0.110    15.41   1.085 
Pb-214    966.54   241.85       135.        46.     0.017    76.65   0.993 
Tl-208   1107.41   277.09        68.        -3.    -0.001   690.53   1.026s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.77   295.19        45.       113.     0.042    25.73   0.957 
Pb-212   1199.42   300.11        51.        41.     0.015    64.99   0.628s
Ac-228   1352.06   338.30        46.        78.     0.029    37.68   1.060 
Eu-152   1378.45   344.90        48.        -4.    -0.002   455.69   1.088s
Pb-214   1406.10   351.81        58.       231.     0.086    16.03   0.926 
Pa-234   2270.74   568.07        35.        -7.    -0.003   254.43   1.289s
Tl-208   2331.63   583.30        23.       129.     0.048    22.69   1.083s
Bi-214   2435.85   609.36        11.       186.     0.069    14.69   1.425 
Cs-137   2651.14   663.19        29.        -5.    -0.002   327.51   1.368s
Bi-212   2907.76   727.34        11.        46.     0.017    37.80   0.656s
Eu-152   3117.61   779.80        24.        -5.    -0.002   290.97   1.465s
Tl-208   3440.20   860.44        23.        15.     0.006   101.96   1.531s
Eu-154   3487.59   872.28        18.         1.     0.000  1543.77   1.541s
Pa-234   3523.07   881.15        15.         3.     0.001   411.60   1.547s
Pa-234   3528.56   882.52        16.        -2.    -0.001   603.15   1.549s
Ac-228   3643.44   911.23        11.        92.     0.034    24.00   0.724s
Pa-234   3794.74   949.05        24.        -5.    -0.002   302.05   1.598s
Ac-228   3874.98   969.10        13.        61.     0.023    32.03   1.116s
Eu-154   4016.49  1004.46        26.        -3.    -0.001   513.58   1.644s
Eu-152   4441.77  1110.72        14.         5.     0.002   217.40   1.724s
Bi-214   4480.25  1120.33        10.        49.     0.018    34.72   0.470s
Co-60    4691.92  1173.21        23.         3.     0.001   522.96   1.768s
Co-60    5327.67  1332.01         7.         4.     0.002   200.89   1.880s
K-40     5843.22  1460.75        24.       346.     0.128    11.01   1.328s
Bi-212   6485.22  1621.03         5.         5.     0.002   171.03   2.067s
Bi-214   7060.74  1764.67         6.        18.     0.007    60.07   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8499E-01                                      5.12E+12             
911.20 6.579E-01  (  5.464E-02 1.20E+01 2.62E+01 G  
968.96 7.538E-01  (  1.015E-01 1.60E+01 1.59E+01 G  
338.32 6.513E-01  (  1.320E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 9.128E-01     4.739E-01 3.69E+01 4.10E+00 XA 

Am-241   I   7.8497E-02                                      1.58E+05             
59.54 7.850E-02 &(  1.317E-01 1.06E+02 3.59E+01 G  

Bi-212   N   1.0596E+00                                      5.12E+12             
727.33 1.102E+00  (  1.876E-01 1.89E+01 6.65E+00 G  
785.37-2.615E-02 %   1.831E+00 4.26E+03 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 8.723E-01 ?(  1.028E+00 8.55E+01 1.51E+00 G  

Bi-214   N   5.8014E-01                                      5.84E+05             
609.31 5.801E-01  (P 2.400E-02 7.34E+00 4.55E+01 G  

1120.29 7.062E-01 + P 1.091E-01 1.74E+01 1.49E+01 G  
1764.49 3.752E-01 -   1.174E-01 3.00E+01 1.53E+01 G  

Co-60    T   8.4566E-03                                      1.93E+03             
1332.49 1.085E-02 &(  1.577E-02 1.00E+02 1.00E+02 G  
1173.23 6.065E-03 ?(  2.540E-02 2.61E+02 9.98E+01 G  

Cs-137   I  -8.6274E-03                                      1.10E+04             
661.66-8.627E-03 ?(  2.237E-02 1.64E+02 8.50E+01 G  

Eu-152   I   2.0487E-02                                      4.94E+03             
344.28-1.598E-02 ?(  5.866E-02 2.28E+02 2.66E+01 G  
121.78 2.352E-02 ?(  5.693E-02 1.50E+02 2.84E+01 G  
778.90-6.544E-02 +   1.493E-01 1.45E+02 1.30E+01 G  
964.08-1.626E-03 &   2.114E-01 7.90E+03 1.45E+01 G  

1112.08 8.636E-02 ?(  1.419E-01 1.09E+02 1.34E+01 G  
1408.01 0.000E+00 -   7.791E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.1908E-02                                      3.14E+03             
873.18 1.191E-02 ?(  1.498E-01 7.72E+02 1.22E+01 G  
123.07-2.442E-02 +   4.729E-02 1.20E+02 4.04E+01 G  

1274.43 0.000E+00 &   3.207E-02 1.00E+03 3.49E+01 G  
723.30-1.834E-03 &   1.009E-01 3.34E+03 2.00E+01 G  

1004.72-3.270E-02 +   1.347E-01 2.57E+02 1.79E+01 G  
996.25 2.532E-03 %   1.811E-01 4.35E+03 1.05E+01 G  

K-40     N   8.7119E+00                                      4.57E+11             
1460.82 8.712E+00  (P 2.900E-01 5.50E+00 1.06E+01 G  

Pa-234   N   1.5684E-02                                      1.63E+12             
131.30-3.541E-03 %(  9.445E-02 1.62E+03 1.82E+01 G  
569.50-9.990E-02 +   1.997E-01 1.27E+02 9.30E+00 G  
946.00-6.823E-02 +   1.618E-01 1.51E+02 1.35E+01 G  
880.52 4.901E-02 ?(  1.591E-01 2.06E+02 1.05E+01 G  
883.24-3.695E-02 +   1.784E-01 3.02E+02 9.70E+00 G  

Pb-212   N   5.2483E-01                                      5.12E+12             
238.63 5.248E-01  (P 4.256E-02 7.71E+00 4.36E+01 G  
300.09 1.133E+00 + P 4.616E-01 3.25E+01 3.18E+00 G  

Pb-214   N   6.3416E-01                                      5.84E+05             
351.93 6.342E-01  (P 4.868E-02 8.02E+00 3.56E+01 G  
295.22 5.333E-01 - P 7.436E-02 1.29E+01 1.84E+01 G  
242.00 4.960E-01 -   2.893E-01 3.83E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.3191E-01                                      5.84E+05             
186.21 8.319E-01 *(  4.808E-01 3.83E+01 3.56E+00 G  

Th-234   N   5.2164E-01                                      1.63E+12             
63.30 7.297E-01  (  1.254E+00 1.07E+02 3.75E+00 G  
92.59 3.420E-01 ?(  4.993E-01 9.18E+01 4.34E+00 G  

Tl-208   N   2.1022E-01                                      5.12E+12             
583.19 2.082E-01 @(  1.825E-02 1.13E+01 8.50E+01 G  
277.37-4.355E-02 &   2.447E-01 3.45E+02 6.60E+00 G  
860.53 2.238E-01 ?(  1.629E-01 5.10E+01 1.24E+01 G  

U-235    N   5.7890E-02                                      2.57E+11             
143.77 3.785E-02 ?(  1.653E-01 2.68E+02 1.09E+01 G  
205.32 4.062E-02 &(  3.239E-01 4.88E+02 5.02E+00 G  
163.36 1.862E-01  (  3.277E-01 1.10E+02 5.08E+00 G  
185.72 5.182E-02 *(  2.998E-02 3.83E+01 5.70E+01 G  

Energy duplication    
93.35 2.572E-01 ?   3.748E-01 9.16E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.09        86.        13.     0.005   211.12   7.850E-02   
Th-234      63.56       128.        15.     0.006   214.83   7.297E-01   
Th-234      93.54       122.        18.     0.007   183.51   3.420E-01   
U-235       93.35       124.        18.     0.007   183.16   2.572E-01   
Eu-152     121.67       101.        10.     0.004   300.72   2.352E-02   
Eu-154     123.46       142.       -14.    -0.005   240.99  -2.442E-02   
U-235      143.89       137.         6.     0.002   536.15   3.785E-02   
U-235      163.19       114.        14.     0.005   220.11   1.862E-01   
U-235      185.95       113.        43.     0.016    76.60   5.182E-02   
Ra-226     185.94       113.        43.     0.016    76.53   8.319E-01   
U-235      204.89        95.         3.     0.001   975.31   4.062E-02   
Eu-152     344.90        48.        -4.    -0.002   455.69  -1.598E-02   
Pa-234     568.07        35.        -7.    -0.003   254.43  -9.990E-02   
Cs-137     663.19        29.        -5.    -0.002   327.51  -8.627E-03   
Eu-152     779.80        24.        -5.    -0.002   290.97  -6.544E-02   
Eu-154     872.28        18.         1.     0.000  1543.77   1.191E-02   
Pa-234     881.15        15.         3.     0.001   411.60   4.901E-02   
Pa-234     882.52        16.        -2.    -0.001   603.15  -3.695E-02   
Pa-234     949.05        24.        -5.    -0.002   302.05  -6.823E-02   
Eu-154    1004.46        26.        -3.    -0.001   513.58  -3.270E-02   
Eu-152    1110.72        14.         5.     0.002   217.40   8.636E-02   
Co-60     1173.21        23.         3.     0.001   522.96   6.065E-03   
Co-60     1332.01         7.         4.     0.002   200.89   1.085E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8499E-01    6.8499E-01   1.2552E-01    1.3498E-01  5.464E-02
Am-241 #A    7.8485E-02    7.8497E-02   1.6572E-01    1.6582E-01  1.317E-01
Bi-212       1.0596E+00    1.0596E+00   4.0051E-01    4.0417E-01  1.876E-01
Bi-214       5.8012E-01    5.8014E-01   8.9004E-02    9.2831E-02  2.400E-02
Co-60  #A    8.3538E-03    8.4566E-03   1.6989E-02    1.6993E-02  1.577E-02
Cs-137 #A   -8.6089E-03   -8.6274E-03   2.8256E-02    2.8258E-02  2.237E-02
Eu-152 #A    2.0390E-02    2.0487E-02   4.0132E-02    4.0149E-02  5.866E-02
Eu-154 #A    1.1819E-02    1.1908E-02   1.8383E-01    1.8383E-01  1.498E-01
K-40         8.7119E+00    8.7119E+00   1.0055E+00    1.0968E+00  2.900E-01
Pa-234 #A    1.5684E-02    1.5684E-02   6.4554E-02    6.4672E-02  9.445E-02
Pb-212       5.2483E-01    5.2483E-01   8.3047E-02    9.3705E-02  4.256E-02
Pb-214       6.3414E-01    6.3416E-01   1.0535E-01    1.1111E-01  4.868E-02
Ra-226 #     8.3188E-01    8.3191E-01   6.3665E-01    6.3914E-01  4.808E-01
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Th-234 #A    5.2164E-01    5.2164E-01   7.3691E-01    7.3856E-01  1.254E+00
Tl-208 #     2.1022E-01    2.1022E-01   4.7697E-02    4.9589E-02  1.825E-02
U-235  #A    5.7890E-02    5.7890E-02   4.4346E-02    4.4502E-02  1.653E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.9 keV)     1.241E+01  pCi/g         
Total Decayed Activity (   25.0 to  2034.9 keV) 1.2405846E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-14                Received:        02/05/13                      
Lab ID:          243253-009                    Prepared:        02/11/13 14:03                
Matrix:          Soil                          Analyzed:        03/08/13 09:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0227 U         0.182          0.148             0.9    
Bismuth-212                          0.287            0.355          0.280                    
Bismuth-214                          0.529            0.0951         0.0385                   
Cesium-137                           0.00523 U        0.0290         0.0233            0.07   
Cobalt-60                            0.00464 U        0.0149         0.00581           0.03   
Europium-152                         0.0239 U         0.0586         0.0531            0.1    
Europium-154                         0.0119 U b       0.0627         0.262             0.2    
Lead-212                             0.526            0.0823         0.0432                   
Lead-214                             0.637            0.0933         0.0470                   
Potassium-40                        12.1              1.16           0.290                    
Protactinium-234                     0.0444 U         0.0912         0.0985                   
Radium-226 (By Bismuth-214)          0.529            0.0951         0.0385            0.2    
Thallium-208                         0.248            0.0528         0.0203                   
Thorium-232 (By Actinium-228)        0.742            0.155          0.0849            0.9    
Thorium-234                          0.494 U          0.382          1.40                     
Uranium-235                          0.0556 U         0.0295         0.152             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-009                   Client ID : 12-PE-E0770-14        

Seqnum : 1513096935004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130308_004                                Batch         : 195355                       Time      : 08-MAR-2013 09:54     

Cal    : 08-MAR-2013 07:46:33,09-JAN-2013 12:22:14     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301 g                        Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.0227          0.148       0.9      .18163           .18163           0.013       u           

Bismuth-212                        0.287            0.280                .35539           .3557            0.057       u           

Bismuth-214                        0.529            0.0385               .09511           .0981            0.0085      u           

Cesium-137                         0.00523          0.0233      0.07     .028968          .028969          0.00015     u           

Cobalt-60                          0.00464          0.00581     0.03     .014918          .01492           0.00058     u           

Europium-152                       0.0239           0.0531      0.1      .058569          .058585          0.016       u           

Europium-154                       0.0119           0.262       0.2      .062715          .062718          0.013       MDA+ u b*

Lead-212                           0.526            0.0432               .082292          .093081          -0.0076     u           

Lead-214                           0.637            0.0470               .093331          .09984           -0.0073     u           

Potassium-40                       12.1             0.290                1.1619           1.311            -0.47       u           

Protactinium-234                   0.0444           0.0985               .09121           .091877          0.014       u           

Radium-226 (By Bismuth-214)        0.529            0.0385      0.2      .09511           .0981            0.0085      u           

Thallium-208                       0.248            0.0203               .052829          .055197          0.0074      u           

Thorium-232 (By Actinium-228)      0.742            0.0849      0.9      .15539           .16442           0.025       u           

Thorium-234                        0.494            1.40                 .38194           .38479           0.30        u           

Uranium-235                        0.0556           0.152       0.18     .029523          .029739          0.030       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1513096935004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-14          
Sample Description: 243253-009, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130308_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:00            Live Time: 2700   sec

Acquisition Time: 3/8/2013 09:54:52         Real Time: 2704   sec
Analysis Time: 3/27/2013 08:54           Dead Time: 0.14   %

Analysis Quantity: 3.010E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.417E-01      1.554E-01      1.644E-01      8.494E-02
Am-241    #AB   -2.269E-02      1.816E-01      1.816E-01      1.484E-01
Bi-212    #      2.874E-01      3.554E-01      3.557E-01      2.803E-01
Bi-214           5.286E-01      9.511E-02      9.810E-02      3.851E-02
Co-60     #AB    4.637E-03      1.492E-02      1.492E-02      5.814E-03
Cs-137    #AB    5.229E-03      2.897E-02      2.897E-02      2.333E-02
Eu-152    #AB    2.392E-02      5.857E-02      5.858E-02      5.305E-02
Eu-154    #AB    1.194E-02      6.271E-02      6.272E-02      2.621E-01
K-40             1.208E+01      1.162E+00      1.311E+00      2.900E-01
Pa-234    #AB    4.439E-02      9.121E-02      9.188E-02      9.846E-02
Pb-212           5.260E-01      8.229E-02      9.308E-02      4.319E-02
Pb-214           6.371E-01      9.333E-02      9.984E-02      4.696E-02
Ra-226           1.291E+00      6.182E-01      6.244E-01      4.373E-01
Th-234    #AB    4.942E-01      3.819E-01      3.848E-01      1.395E+00
Tl-208           2.478E-01      5.283E-02      5.520E-02      2.032E-02
U-235     #AB    5.563E-02      2.952E-02      2.974E-02      1.517E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.698E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

Sample description                                             
243253-009, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308_004.An1

Acquisition information
Start time:                 3/8/2013 09:54:52
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0100E+02) = 

8.9791E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1136

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.81       77.  22.15   0.87  2.839E-02
77.28      114.  15.41   0.87  3.024E-02
89.86       39.  46.62   0.52  3.813E-02
93.05       61.  30.19   0.55  3.990E-02    92.59   4.343  1.189E+00 Th234 

93.35   5.760  8.885E-01 U235  
93.35   4.100  1.248E+00 Ac228 
93.35   5.760  8.885E-01 U235  

93.26       36.  53.16   0.89  3.990E-02    92.59   4.343  7.050E-01 Th234 
93.35   5.760  5.266E-01 U235  
93.35   4.100  7.398E-01 Ac228 
92.59   4.343  7.050E-01 Th234 

93.28       48.  38.64   0.89  3.953E-02    92.59   4.343  9.209E-01 Th234 
93.35   5.760  6.879E-01 U235  
93.35   4.100  9.665E-01 Ac228 

121.51        6. 262.82   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
131.05        7. 241.41   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
185.87       62.  26.53   0.98  4.819E-02   185.72  57.000  7.527E-02 U235  

186.21   3.555  1.208E+00 Ra226 
185.72  57.000  7.527E-02 U235  

185.90       66.  23.94   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.291E+00 Ra226 

238.48      309.   7.62   0.88  4.319E-02   238.63  43.600  5.315E-01 Pb212 
241.70       80.  24.34   1.40  4.285E-02   242.00   7.268  8.521E-01 Pb214 
277.15       36.  39.45   0.72  3.962E-02   277.37   6.600  4.514E-01 Tl208 
295.09      140.  11.65   1.02  3.814E-02   295.22  18.414  6.427E-01 Pb214 
299.90       16.  67.95   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.21      101.  15.18   0.91  3.494E-02   338.32  11.400  8.409E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.88        7. 129.97   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.76      239.   8.05   1.19  3.405E-02   351.93  35.600  6.342E-01 Pb214 
373.80        8.  76.02   0.35  3.270E-02
572.43        7. 102.73   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.13      153.  10.66   1.47  2.416E-02   583.19  85.000  2.477E-01 Tl208 
609.33      170.   8.58   1.51  2.345E-02   609.31  45.490  5.296E-01 Bi214 
661.24        3. 277.00   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.90       13.  61.84   1.46  2.078E-02   727.33   6.650  3.083E-01 Bi212 
785.34        1. 819.15   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.06        3. 243.82   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.63        2. 303.78   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
882.77        2. 374.52   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.21       98.  14.43   1.59  1.779E-02   911.20  26.200  6.986E-01 Ac228 
969.02       41.  23.86   0.34  1.704E-02   968.96  15.900  5.058E-01 Ac228 

1009.23        2. 262.58   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.36       54.  19.13   1.04  1.535E-02  1120.29  14.910  7.832E-01 Bi214 
1172.23        4. 160.85   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.56        3. 221.27   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      480.   4.65   1.92  1.254E-02  1460.82  10.550  1.208E+01 K40   
1620.04        2. 346.66   2.03  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       26.  22.09   2.10  1.069E-02  1764.49  15.310  5.253E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.54    74.85       125.        53. 1.867E+03   65.69   0.439  -      s 
308.41    77.32       127.        97. 3.195E+03   40.87   0.892  -        
358.53    89.86       126.        39. 1.020E+03   87.72   0.524  -      sM

1493.49   373.80        15.         8. 2.386E+02  152.04   0.348  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.41    59.30       109.        -4.    -0.001   800.65   0.855s
Th-234    372.20    93.28       145.        48.     0.018    77.28   0.888s
U-235     372.48    93.35       169.        36.     0.013   106.32   0.889D
Ac-228    372.48    93.35       118.        61.     0.023    60.38   0.552D
Eu-152    485.02   121.51       131.         6.     0.002   525.65   0.917s
Pa-234    523.13   131.05       131.         7.     0.003   482.83   0.927s
U-235     573.00   143.52       115.        -8.    -0.003   400.76   0.939s
U-235     742.25   185.87       105.        62.     0.023    53.07   0.980s
Ra-226    742.38   185.90        93.        66.     0.025    47.88   0.980 
U-235     821.50   205.70       107.       -14.    -0.005   217.51   0.999s
Pb-212    952.54   238.48       110.       301.     0.111    15.25   0.880 
Pb-214    965.42   241.70       106.        80.     0.030    48.67   1.401s
Tl-208   1107.13   277.15        60.        36.     0.013    78.90   0.718s
Pb-214   1178.81   295.09        48.       136.     0.050    23.29   1.017 
Pb-212   1198.05   299.90        58.        16.     0.006   135.91   1.088s
Ac-228   1351.19   338.21        49.       101.     0.037    30.37   0.911 
Eu-152   1373.89   343.88        39.         7.     0.003   259.93   1.129s
Pb-214   1405.39   351.76        54.       231.     0.086    16.11   1.190 
Pa-234   2287.78   572.43        23.         7.     0.003   205.46   1.327s
Tl-208   2330.57   583.13        29.       153.     0.057    21.32   1.472 
Bi-214   2435.39   609.33        28.       170.     0.063    17.16   1.515 
Cs-137   2643.02   661.24        32.         3.     0.001   553.99   1.403s
Eu-154   2887.97   722.48        29.        -3.    -0.001   539.95   1.453s
Bi-212   2909.68   727.90        25.        13.     0.005   123.68   1.456s
Bi-212   3139.48   785.34        33.         1.     0.000  1638.31   1.501s
Tl-208   3442.43   861.06        24.         3.     0.001   487.65   1.558s
Pa-234   3524.76   881.63        19.         2.     0.001   607.57   1.573s
Pa-234   3529.32   882.77        20.         2.     0.001   749.05   1.575s
Ac-228   3643.14   911.21        26.        98.     0.036    28.87   1.588 
Pa-234   3780.40   945.52        29.        -4.    -0.001   406.72   1.621s
Eu-152   3849.43   962.76        30.        -3.    -0.001   574.97   1.634s
Ac-228   3874.45   969.02        20.        41.     0.015    47.72   0.345s
Eu-154   3991.97   998.38        20.        -4.    -0.001   331.73   1.656s
Eu-154   4035.38  1009.23        10.         2.     0.001   525.17   1.662s
Bi-214   4480.24  1120.36        19.        54.     0.020    38.27   1.043s
Co-60    4687.88  1172.23        20.         4.     0.002   321.69   1.775s
Eu-154   5096.08  1274.18        25.        -2.    -0.001   606.56   1.839s
Eu-152   5630.19  1407.56        16.         3.     0.001   442.53   1.917s
K-40     5842.96  1460.68        24.       480.     0.178     9.29   1.917 
Bi-212   6481.32  1620.04        13.         2.     0.001   693.32   2.031s
Bi-214   7060.24  1764.51         3.        26.     0.010    44.19   2.098s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4171E-01                                      5.12E+12             
911.20 6.986E-01  (  8.494E-02 1.44E+01 2.62E+01 G  
968.96 5.058E-01 -   1.273E-01 2.39E+01 1.59E+01 G  
338.32 8.409E-01  (  1.366E-01 1.52E+01 1.14E+01 G  

Energy duplication    
93.35 1.248E+00 +   5.137E-01 3.02E+01 4.10E+00 XA 

Am-241   I  -2.2685E-02                                      1.58E+05             
59.54-2.268E-02 &(  1.484E-01 4.00E+02 3.59E+01 G  

Bi-212   N   2.8736E-01                                      5.12E+12             
727.33 3.083E-01 &(  2.803E-01 6.18E+01 6.65E+00 G  
785.37 1.520E-01 &(  2.036E+00 8.19E+02 1.11E+00 G  

1620.74 2.944E-01 &(  1.635E+00 3.47E+02 1.51E+00 G  

Bi-214   N   5.2855E-01                                      5.84E+05             
609.31 5.296E-01  (P 3.851E-02 8.58E+00 4.55E+01 G  

1120.29 7.832E-01 + P 1.479E-01 1.91E+01 1.49E+01 G  
1764.49 5.253E-01 ?(  8.716E-02 2.21E+01 1.53E+01 G  

Co-60    T   4.6374E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.814E-03 1.00E+03 1.00E+02 G  
1173.23 9.281E-03 ?(  2.340E-02 1.61E+02 9.98E+01 G  

Cs-137   I   5.2289E-03                                      1.10E+04             
661.66 5.229E-03 &(  2.333E-02 2.77E+02 8.50E+01 G  

Eu-152   I   2.3917E-02                                      4.94E+03             
344.28 2.588E-02 ?(  5.305E-02 1.30E+02 2.66E+01 G  
121.78 1.510E-02  (  6.464E-02 2.63E+02 2.84E+01 G  
778.90-1.611E-03 %   1.601E-01 6.04E+03 1.30E+01 G  
964.08-3.725E-02 +   1.725E-01 2.87E+02 1.45E+01 G  

1112.08 9.577E-03 %   1.874E-01 1.19E+03 1.34E+01 G  
1408.01 3.343E-02 ?(  1.172E-01 2.21E+02 2.09E+01 G  

Eu-154   I   1.1942E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.621E-01 1.00E+03 1.22E+01 G  
123.07 1.915E-03 %   4.470E-02 1.42E+03 4.04E+01 G  

1274.43-1.631E-02 +   7.960E-02 3.03E+02 3.49E+01 G  
723.30-2.316E-02 +   1.005E-01 2.70E+02 2.00E+01 G  

1004.72 2.008E-02 ?(  8.325E-02 2.63E+02 1.79E+01 G  
996.25-7.610E-02 +   1.982E-01 1.66E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2081E+01                                      4.57E+11             
1460.82 1.208E+01  (P 2.900E-01 4.65E+00 1.06E+01 G  

Pa-234   N   4.4394E-02                                      1.63E+12             
131.30 2.507E-02 ?(  9.846E-02 2.41E+02 1.82E+01 G  
569.50 1.031E-01 ?(  1.623E-01 1.03E+02 9.30E+00 G  
946.00-5.544E-02 +   1.799E-01 2.03E+02 1.35E+01 G  
880.52 3.660E-02 &(  1.784E-01 3.04E+02 1.05E+01 G  
883.24 3.284E-02 &(  1.984E-01 3.75E+02 9.70E+00 G  

Pb-212   N   5.2596E-01                                      5.12E+12             
238.63 5.315E-01  (P 4.319E-02 7.62E+00 4.36E+01 G  
300.09 4.494E-01 &(P 4.936E-01 6.80E+01 3.18E+00 G  

Pb-214   N   6.3708E-01                                      5.84E+05             
351.93 6.342E-01  (P 4.696E-02 8.05E+00 3.56E+01 G  
295.22 6.427E-01  (P 7.670E-02 1.16E+01 1.84E+01 G  
242.00 8.521E-01 +   2.564E-01 2.43E+01 7.27E+00 G  

Ra-226   N   1.2912E+00                                      5.84E+05             
186.21 1.291E+00 &(  4.373E-01 2.39E+01 3.56E+00 G  

Th-234   N   4.9421E-01                                      1.63E+12             
63.30 0.000E+00 &(  1.395E+00 1.00E+03 3.75E+00 G  
92.59 9.209E-01 ?(  5.434E-01 3.86E+01 4.34E+00 G  

Tl-208   N   2.4775E-01                                      5.12E+12             
583.19 2.477E-01  (  2.032E-02 1.07E+01 8.50E+01 G  
277.37 4.514E-01 +   2.285E-01 3.95E+01 6.60E+00 G  
860.53 4.249E-02 &   1.657E-01 2.44E+02 1.24E+01 G  

U-235    N   5.5632E-02                                      2.57E+11             
143.77-4.671E-02 ?(  1.517E-01 2.00E+02 1.09E+01 G  
205.32-1.983E-01 &   3.443E-01 1.09E+02 5.02E+00 G  
163.36-2.037E-03 %   2.872E-01 8.56E+03 5.08E+00 G  
185.72 7.527E-02 @(  2.891E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 5.266E-01 ?   4.382E-01 5.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.30       109.        -4.    -0.001   800.65  -2.268E-02   
Th-234      93.28       145.        48.     0.018    77.28   9.209E-01   
U-235       93.35       169.        36.     0.013   106.32   5.266E-01   
Eu-152     121.51       131.         6.     0.002   525.65   1.510E-02   
Pa-234     131.05       131.         7.     0.003   482.83   2.507E-02   
U-235      143.52       115.        -8.    -0.003   400.76  -4.671E-02   
U-235      185.87       105.        62.     0.023    53.07   7.527E-02   
U-235      205.70       107.       -14.    -0.005   217.51  -1.983E-01   
Eu-152     343.88        39.         7.     0.003   259.93   2.588E-02   
Pa-234     572.43        23.         7.     0.003   205.46   1.031E-01   
Cs-137     661.24        32.         3.     0.001   553.99   5.229E-03   
Eu-154     722.48        29.        -3.    -0.001   539.95  -2.316E-02   
Bi-212     727.90        25.        13.     0.005   123.68   3.083E-01   
Bi-212     785.34        33.         1.     0.000  1638.31   1.520E-01   
Pa-234     881.63        19.         2.     0.001   607.57   3.660E-02   
Pa-234     882.77        20.         2.     0.001   749.05   3.284E-02   
Pa-234     945.52        29.        -4.    -0.001   406.72  -5.544E-02   
Eu-152     962.76        30.        -3.    -0.001   574.97  -3.725E-02   
Eu-154     998.38        20.        -4.    -0.001   331.73  -7.610E-02   
Eu-154    1009.23        10.         2.     0.001   525.17   2.008E-02   
Co-60     1172.23        20.         4.     0.002   321.69   9.281E-03   
Eu-154    1274.18        25.        -2.    -0.001   606.56  -1.631E-02   
Eu-152    1407.56        16.         3.     0.001   442.53   3.343E-02   
Bi-212    1620.04        13.         2.     0.001   693.32   2.944E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4171E-01    7.4171E-01   1.5539E-01    1.6442E-01  8.494E-02
Am-241 #A   -2.2682E-02   -2.2685E-02   1.8163E-01    1.8163E-01  1.484E-01
Bi-212 #     2.8736E-01    2.8736E-01   3.5539E-01    3.5570E-01  2.803E-01
Bi-214       5.2853E-01    5.2855E-01   9.5110E-02    9.8100E-02  3.851E-02
Co-60  #A    4.5859E-03    4.6374E-03   1.4918E-02    1.4920E-02  5.814E-03
Cs-137 #A    5.2186E-03    5.2289E-03   2.8968E-02    2.8969E-02  2.333E-02
Eu-152 #A    2.3813E-02    2.3917E-02   5.8569E-02    5.8585E-02  5.305E-02
Eu-154 #A    1.1860E-02    1.1942E-02   6.2715E-02    6.2718E-02  2.621E-01
K-40         1.2081E+01    1.2081E+01   1.1619E+00    1.3110E+00  2.900E-01
Pa-234 #A    4.4394E-02    4.4394E-02   9.1210E-02    9.1877E-02  9.846E-02
Pb-212       5.2596E-01    5.2596E-01   8.2292E-02    9.3081E-02  4.319E-02
Pb-214       6.3705E-01    6.3708E-01   9.3331E-02    9.9840E-02  4.696E-02
Ra-226       1.2912E+00    1.2912E+00   6.1823E-01    6.2440E-01  4.373E-01
Th-234 #A    4.9421E-01    4.9421E-01   3.8194E-01    3.8479E-01  1.395E+00
Tl-208       2.4775E-01    2.4775E-01   5.2829E-02    5.5197E-02  2.032E-02
U-235  #A    5.5632E-02    5.5632E-02   2.9523E-02    2.9739E-02  1.517E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.605E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6053257E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Received:        02/05/13                      
Lab ID:          243253-010                    Prepared:        02/11/13 14:06                
Matrix:          Soil                          Analyzed:        03/11/13 08:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:23                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0149 U        0.126          0.103             0.9     
Bismuth-212                          0.721           0.373          0.160                     
Bismuth-214                          0.306           0.0810         0.0326                    
Cesium-137                           0.00141 U       0.0247         0.0202            0.07    
Cobalt-60                            0 U b           0.00505        0.0317            0.03    
Europium-152                         0.0246 U        0.0603         0.0552            0.1     
Europium-154                         0.131           0.168          0.118             0.2     
Lead-212                             0.214           0.0594         0.0337                    
Lead-214                             0.312           0.0819         0.0368                    
Potassium-40                         4.23            0.791          0.337                     
Protactinium-234                    -0.0499 U        0.100          0.0798                    
Radium-226 (By Bismuth-214)          0.306           0.0810         0.0326            0.2     
Thallium-208                         0.115           0.0374         0.0174                    
Thorium-232 (By Actinium-228)        0.411           0.118          0.0443            0.9     
Thorium-234                          0.00121 U       0.00344        0.888                     
Uranium-235                          0.0774 U        0.0884         0.143             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243253-010                   Client ID : 12-PE-E0770-15        

Seqnum : 1503101247004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130311_004                                Batch         : 195355                       Time      : 11-MAR-2013 08:57     

Cal    : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0149           0.103      0.9      .12648           .12648           0.013       u            

Bismuth-212                        0.721            0.160               .37308           .3749            0.057       u            

Bismuth-214                        0.306            0.0326              .081009          .082197          0.0085      u            

Cesium-137                         0.00141          0.0202     0.07     .024702          .024702          0.00015     u            

Cobalt-60                          0                0.0317     0.03     .0050474         .0050474         0.00058     MDA+ u b*

Europium-152                       0.0246           0.0552     0.1      .060317          .060333          0.016       u            

Europium-154                       0.131            0.118      0.2      .16808           .16822           0.013       u            

Lead-212                           0.214            0.0337              .059431          .062011          -0.0076     u            

Lead-214                           0.312            0.0368              .081892          .083711          -0.0073     u            

Potassium-40                       4.23             0.337               .79144           .81956           -0.47       u            

Protactinium-234                   -0.0499          0.0798              .10049           .10125           0.014       u            

Radium-226 (By Bismuth-214)        0.306            0.0326     0.2      .081009          .082197          0.0085      u            

Thallium-208                       0.115            0.0174              .037376          .038101          0.0074      u            

Thorium-232 (By Actinium-228)      0.411            0.0443     0.9      .11816           .12185           0.025       u            

Thorium-234                        0.00121          0.888               .0034433         .0034452         0.30        u            

Uranium-235                        0.0774           0.143      0.18     .088406          .088546          0.030       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1503101247004.1

155 of 386



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-15          
Sample Description: 243253-010, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_004
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:23            Live Time: 2700   sec

Acquisition Time: 3/11/2013 08:57:29        Real Time: 2702   sec
Analysis Time: 4/4/2013 10:43            Dead Time: 0.09   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.106E-01      1.182E-01      1.218E-01      4.433E-02
Am-241    #AB    1.491E-02      1.265E-01      1.265E-01      1.032E-01
Bi-212           7.208E-01      3.731E-01      3.749E-01      1.603E-01
Bi-214           3.063E-01      8.101E-02      8.220E-02      3.256E-02
Co-60     #AB    0.000E+00      5.047E-03      5.047E-03      3.169E-02
Cs-137    #AB    1.412E-03      2.470E-02      2.470E-02      2.018E-02
Eu-152    #AB    2.458E-02      6.032E-02      6.033E-02      5.524E-02
Eu-154    #      1.310E-01      1.681E-01      1.682E-01      1.175E-01
K-40             4.235E+00      7.914E-01      8.196E-01      3.372E-01
Pa-234    #AB   -4.990E-02      1.005E-01      1.013E-01      7.982E-02
Pb-212           2.140E-01      5.943E-02      6.201E-02      3.365E-02
Pb-214           3.118E-01      8.189E-02      8.371E-02      3.683E-02
Ra-226    #AB    5.242E-02      5.002E-01      5.003E-01      4.088E-01
Th-234    #AB    1.208E-03      3.443E-03      3.445E-03      8.884E-01
Tl-208           1.147E-01      3.738E-02      3.810E-02      1.743E-02
U-235     #AB    7.744E-02      8.841E-02      8.855E-02      1.430E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.616E+00

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Sample description                                             
243253-010, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311_004.An1

Acquisition information
Start time:                 3/11/2013 08:57:29
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1326

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.12        3. 424.25   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
77.17       71.  21.35   0.66  3.247E-02
92.14        9. 142.57   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.234E-01 U235  
93.11       28.  46.06   0.88  4.199E-02    93.35   5.760  3.745E-01 U235  

93.35   4.100  5.073E-01 Ac228 
93.11       27.  46.06   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.073E-01 Ac228 
123.53        8. 169.20   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
163.15       19.  57.08   0.95  5.062E-02   163.36   5.080  2.442E-01 U235  

163.36   5.080  2.442E-01 U235  
185.87       18.  45.95   0.35  4.881E-02   185.72  57.000  2.130E-02 U235  
186.21        3. 477.19   0.97  4.878E-02   186.21   3.555    PBC<MDA Ra226 
238.73      130.  13.18   1.01  4.341E-02   238.63  43.600  2.140E-01 Pb212 
241.65       28.  45.51   1.03  4.308E-02   242.00   7.268  2.978E-01 Pb214 
277.82        5. 132.58   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
294.98       49.  20.89   1.06  3.814E-02   295.22  18.414  2.311E-01 Pb214 
300.00       15.  55.60   1.09  3.774E-02   300.09   3.180  4.193E-01 Pb212 
338.43       42.  26.26   1.15  3.484E-02   338.32  11.400  3.472E-01 Ac228 
351.96      115.  13.13   1.11  3.392E-02   351.93  35.600  3.147E-01 Pb214 
510.82       97.  15.40   0.55  2.619E-02
583.18       77.  15.23   0.83  2.388E-02   583.19  85.000  1.164E-01 Tl208 
609.59       98.  13.23   1.12  2.316E-02   609.31  45.490  3.063E-01 Bi214 
661.84        1. 874.67   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.72       30.  25.88   0.57  2.048E-02   727.33   6.650  7.228E-01 Bi212 
779.64        2. 249.00   1.53  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.05        5. 138.79   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.76        7.  92.23   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
873.82        9.  64.16   1.62  1.803E-02   873.18  12.170  1.310E-01 Eu154 
883.80        2. 351.76   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.37       61.  13.50   0.86  1.749E-02   911.20  26.200  4.382E-01 Ac228 
964.48        6. 122.72   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.26        8.  76.80   1.70  1.674E-02   968.96  15.900    PBC<MDA Ac228 

1004.58        2. 252.67   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.62       16.  39.29   1.82  1.507E-02  1120.29  14.910  2.372E-01 Bi214 
1274.64        2. 246.13   1.95  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1460.68      167.   8.30   1.74  1.228E-02  1460.82  10.550  4.235E+00 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.63    77.17        76.        71. 2.190E+03   42.71   0.656  -        
2042.65   510.82        34.        97. 3.719E+03   30.81   0.545 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.45    59.12        71.         3.     0.001   848.50   0.843s
Th-234    252.04    63.02        83.        -5.    -0.002   579.80   0.847s
Th-234    368.47    92.14        79.         9.     0.003   285.14   0.877s
U-235     373.31    93.35        67.        28.     0.010    92.12   0.878D
Ac-228    373.31    93.35        67.        27.     0.010    92.12   0.878D
Eu-154    493.98   123.53        80.         8.     0.003   338.41   0.909s
Pa-234    525.02   131.29        93.       -14.    -0.005   201.36   0.917s
U-235     652.38   163.15        50.        19.     0.007   114.16   0.950s
U-235     747.56   186.95        72.        -4.    -0.001   660.15   0.972s
Ra-226    744.59   186.21        85.         3.     0.001   954.38   0.973s
U-235     822.76   205.76        79.        -5.    -0.002   537.91   0.992s
Pb-212    954.58   238.73        69.       123.     0.046    26.36   1.007 
Pb-214    966.24   241.65        69.        28.     0.010    91.01   1.029s
Tl-208   1110.87   277.82        35.         5.     0.002   265.16   1.064s
Pb-214   1179.49   294.98        25.        49.     0.018    41.79   1.060 
Pb-212   1199.59   300.00        28.        15.     0.006   111.20   1.086 
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 10:43:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1353.24   338.43        29.        42.     0.016    52.53   1.147 
Eu-152   1375.63   344.03        43.        -2.    -0.001   921.37   1.130s
Pb-214   1407.35   351.96        34.       115.     0.043    26.26   1.106s
Tl-208   2332.00   583.18        21.        72.     0.027    30.45   0.828s
Bi-214   2437.65   609.59        20.        98.     0.036    26.45   1.117 
Cs-137   2646.61   661.84        24.         1.     0.000  1749.34   1.429s
Eu-154   2898.13   724.73        27.        -6.    -0.002   273.87   1.485s
Bi-212   2910.10   727.72         8.        30.     0.011    51.76   0.573s
Eu-152   3117.79   779.64        16.         2.     0.001   498.00   1.534s
Bi-212   3139.42   785.05        18.         5.     0.002   277.58   1.540 
Tl-208   3442.27   860.76        18.         7.     0.003   184.46   1.606s
Eu-154   3494.50   873.82        11.         9.     0.003   128.32   1.617s
Pa-234   3524.60   881.35        23.        -2.    -0.001   631.92   1.623s
Pa-234   3534.42   883.80        20.         2.     0.001   703.53   1.626s
Ac-228   3644.69   911.37         7.        61.     0.023    27.00   0.864s
Eu-152   3857.15   964.48        22.         6.     0.002   245.44   1.695s
Ac-228   3876.25   969.26        22.         8.     0.003   153.59   1.699s
Eu-154   4017.54  1004.58        14.         2.     0.001   505.34   1.729s
Bi-214   4481.79  1120.62        12.        16.     0.006    78.58   1.825s
Co-60    4697.45  1174.53        21.        -2.    -0.001   542.04   1.868s
Eu-154   5098.00  1274.64        15.         2.     0.001   492.26   1.948s
K-40     5842.38  1460.68        32.       167.     0.062    16.60   1.740 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1062E-01                                      5.12E+12             
911.20 4.382E-01  (P 4.433E-02 1.35E+01 2.62E+01 G  
968.96 1.048E-01 - P 1.340E-01 7.68E+01 1.59E+01 G  
338.32 3.472E-01  (P 1.042E-01 2.63E+01 1.14E+01 G  

Energy duplication    
93.35 5.073E-01 ? P 3.661E-01 4.61E+01 4.10E+00 XA 

Am-241   I   1.4906E-02                                      1.58E+05             
59.54 1.491E-02 ?(  1.032E-01 4.24E+02 3.59E+01 G  

Bi-212   N   7.2084E-01                                      5.12E+12             
727.33 7.228E-01  (  1.603E-01 2.59E+01 6.65E+00 G  
785.37 7.092E-01  (  1.528E+00 1.39E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.512E-01 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 10:43:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.0625E-01                                      5.84E+05             
609.31 3.063E-01  (  3.256E-02 1.32E+01 4.55E+01 G  

1120.29 2.372E-01 -   1.189E-01 3.93E+01 1.49E+01 G  
1764.49 0.000E+00 &   4.792E-02 1.00E+03 1.53E+01 G  

Cs-137   I   1.4120E-03                                      1.10E+04             
661.66 1.412E-03 ?(  2.018E-02 8.75E+02 8.50E+01 G  

Eu-152   I   2.4575E-02                                      4.94E+03             
344.28-7.364E-03 ?(  5.524E-02 4.61E+02 2.66E+01 G  
121.78-2.998E-03 %   5.463E-02 1.11E+03 2.84E+01 G  
778.90 3.103E-02 &(  1.229E-01 2.49E+02 1.30E+01 G  
964.08 7.737E-02 ?(  1.470E-01 1.23E+02 1.45E+01 G  

1112.08 8.903E-03 %   1.557E-01 1.07E+03 1.34E+01 G  
1408.01 3.852E-03 %   1.032E-01 1.64E+03 2.09E+01 G  

Eu-154   I   1.3098E-01                                      3.14E+03             
873.18 1.310E-01 ?(  1.175E-01 6.42E+01 1.22E+01 G  
123.07 1.250E-02 -   3.404E-02 1.69E+02 4.04E+01 G  

1274.43 1.599E-02 -   6.247E-02 2.46E+02 3.49E+01 G  
723.30-4.555E-02 -   9.780E-02 1.37E+02 2.00E+01 G  

1004.72 2.465E-02 -   9.884E-02 2.53E+02 1.79E+01 G  
996.25 3.039E-03 %   8.034E-02 1.62E+03 1.05E+01 G  

K-40     N   4.2348E+00                                      4.57E+11             
1460.82 4.235E+00  (P 3.372E-01 8.30E+00 1.06E+01 G  

Pa-234   N  -4.9904E-02                                      1.63E+12             
131.30-4.990E-02 ?(  7.982E-02 1.01E+02 1.82E+01 G  
569.50 1.725E-04 %   1.733E-01 6.10E+04 9.30E+00 G  
946.00 0.000E+00 +   3.337E-02 1.00E+03 1.35E+01 G  
880.52-3.862E-02 &   1.964E-01 3.16E+02 1.05E+01 G  
883.24 3.513E-02 &   1.991E-01 3.52E+02 9.70E+00 G  

Pb-212   N   2.1404E-01                                      5.12E+12             
238.63 2.140E-01  (P 3.365E-02 1.32E+01 4.36E+01 G  
300.09 4.193E-01 +   3.411E-01 5.56E+01 3.18E+00 G  

Pb-214   N   3.1181E-01                                      5.84E+05             
351.93 3.147E-01  (  3.683E-02 1.31E+01 3.56E+01 G  
295.22 2.311E-01 -   5.429E-02 2.09E+01 1.84E+01 G  
242.00 2.978E-01 &(  2.033E-01 4.55E+01 7.27E+00 G  

Ra-226   N   5.2416E-02                                      5.84E+05             
186.21 5.242E-02 ?(  4.088E-01 4.77E+02 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 10:43:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.2076E-03                                      1.63E+12             
63.30-1.885E-01 ?(  8.884E-01 2.90E+02 3.75E+00 G  
92.59 1.650E-01 ?(  3.769E-01 1.43E+02 4.34E+00 G  

Tl-208   N   1.1465E-01                                      5.12E+12             
583.19 1.164E-01  (P 1.743E-02 1.52E+01 8.50E+01 G  
277.37 6.618E-02 - P 1.738E-01 1.33E+02 6.60E+00 G  
860.53 1.028E-01 ?(  1.426E-01 9.22E+01 1.24E+01 G  

U-235    N   7.7440E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.430E-01 1.00E+03 1.09E+01 G  
205.32-6.625E-02 +   2.893E-01 2.69E+02 5.02E+00 G  
163.36 2.442E-01 &(  2.104E-01 5.71E+01 5.08E+00 G  
185.72-4.371E-03 +   2.347E-02 3.30E+02 5.70E+01 G  

Energy duplication    
93.35 3.745E-01 ?   2.587E-01 4.61E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 10:43:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12        71.         3.     0.001   848.50   1.491E-02   
Th-234      63.02        83.        -5.    -0.002   579.80  -1.885E-01   
Th-234      92.14        79.         9.     0.003   285.14   1.650E-01   
U-235       93.35        67.        28.     0.010    92.12   3.745E-01   
Eu-154     123.53        80.         8.     0.003   338.41   1.250E-02   
Pa-234     131.29        93.       -14.    -0.005   201.36  -4.990E-02   
U-235      163.15        50.        19.     0.007   114.16   2.442E-01   
U-235      186.95        72.        -4.    -0.001   660.15  -4.371E-03   
U-235      205.76        79.        -5.    -0.002   537.91  -6.625E-02   
Eu-152     344.03        43.        -2.    -0.001   921.37  -7.364E-03   
Cs-137     661.84        24.         1.     0.000  1749.34   1.412E-03   
Eu-154     724.73        27.        -6.    -0.002   273.87  -4.555E-02   
Eu-152     779.64        16.         2.     0.001   498.00   3.103E-02   
Eu-154     873.82        11.         9.     0.003   128.32   1.310E-01   
Pa-234     881.35        23.        -2.    -0.001   631.92  -3.862E-02   
Pa-234     883.80        20.         2.     0.001   703.53   3.513E-02   
Eu-152     964.48        22.         6.     0.002   245.44   7.737E-02   
Eu-154    1004.58        14.         2.     0.001   505.34   2.465E-02   
Co-60     1174.53        21.        -2.    -0.001   542.04  -5.686E-03   
Eu-154    1274.64        15.         2.     0.001   492.26   1.599E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1062E-01    4.1062E-01   1.1816E-01    1.2185E-01  4.433E-02
Am-241 #A    1.4904E-02    1.4906E-02   1.2648E-01    1.2648E-01  1.032E-01
Bi-212       7.2084E-01    7.2084E-01   3.7308E-01    3.7490E-01  1.603E-01
Bi-214       3.0624E-01    3.0625E-01   8.1009E-02    8.2197E-02  3.256E-02
Co-60  #A    0.0000E+00    0.0000E+00   5.0474E-03    5.0474E-03  3.169E-02
Cs-137 #A    1.4090E-03    1.4120E-03   2.4702E-02    2.4702E-02  2.018E-02
Eu-152 #A    2.4459E-02    2.4575E-02   6.0317E-02    6.0333E-02  5.524E-02
Eu-154 #     1.3001E-01    1.3098E-01   1.6808E-01    1.6822E-01  1.175E-01
K-40         4.2348E+00    4.2348E+00   7.9144E-01    8.1956E-01  3.372E-01
Pa-234 #A   -4.9904E-02   -4.9904E-02   1.0049E-01    1.0125E-01  7.982E-02
Pb-212       2.1404E-01    2.1404E-01   5.9431E-02    6.2011E-02  3.365E-02
Pb-214       3.1180E-01    3.1181E-01   8.1892E-02    8.3711E-02  3.683E-02
Ra-226 #A    5.2414E-02    5.2416E-02   5.0025E-01    5.0026E-01  4.088E-01
Th-234 #A    1.2076E-03    1.2076E-03   3.4433E-03    3.4452E-03  8.884E-01
Tl-208       1.1465E-01    1.1465E-01   3.7376E-02    3.8101E-02  1.743E-02
U-235  #A    7.7440E-02    7.7440E-02   8.8406E-02    8.8546E-02  1.430E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 10:43:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_004.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     6.313E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 6.3130236E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-16                Received:        02/05/13                      
Lab ID:          243253-011                    Prepared:        02/11/13 14:11                
Matrix:          Soil                          Analyzed:        03/08/13 09:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:15                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        -0.0748 U       0.175          0.140             0.9     
Bismuth-212                           0.608          0.550          0.297                     
Bismuth-214                           0.602          0.123          0.0542                    
Cesium-137                            0 U            0.0248         0.0373            0.07    
Cobalt-60                             0.0163         0.0227         0.0154            0.03    
Europium-152                          0.0143 U       0.0559         0.0599            0.1     
Europium-154                          0.0550 U       0.127          0.133             0.2     
Lead-212                              0.667          0.0890         0.0411                    
Lead-214                              0.672          0.106          0.0458                    
Potassium-40                          8.14           0.962          0.286                     
Protactinium-234                      0.0323 U       0.0882         0.103                     
Radium-226 (By Bismuth-214)           0.602          0.123          0.0542            0.2     
Thallium-208                          0.233          0.0472         0.0175                    
Thorium-232 (By Actinium-228)         0.813          0.184          0.0586            0.9     
Thorium-234                           0.655 U        0.667          1.23                      
Uranium-235                           0.0769 U       0.0502         0.151             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0

165 of 386



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243253-011                   Client ID : 12-PE-E0770-16        

Seqnum : 1503096915004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130308_004                                Batch         : 195355                       Time      : 08-MAR-2013 09:52     

Cal    : 08-MAR-2013 07:26:01,09-JAN-2013 09:04:01     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0748           0.140       0.9       .17461           .17469           0.013       u        

Bismuth-212                         0.608             0.297                 .54989           .55077           0.057       u        

Bismuth-214                         0.602             0.0542                .12298           .12599           0.0085      u        

Cesium-137                          0                 0.0373      0.07      .024834          .024834          0.00015     u        

Cobalt-60                           0.0163            0.0154      0.03      .022662          .022674          0.00058     u        

Europium-152                        0.0143            0.0599      0.1       .055912          .055918          0.016       u        

Europium-154                        0.0550            0.133       0.2       .12679           .12682           0.013       u        

Lead-212                            0.667             0.0411                .088978          .10471           -0.0076     u        

Lead-214                            0.672             0.0458                .10641           .1128            -0.0073     u        

Potassium-40                        8.14              0.286                 .96186           1.0453           -0.47       u        

Protactinium-234                    0.0323            0.103                 .088194          .088559          0.014       u        

Radium-226 (By Bismuth-214)         0.602             0.0542      0.2       .12298           .12599           0.0085      u        

Thallium-208                        0.233             0.0175                .047155          .049489          0.0074      u        

Thorium-232 (By Actinium-228)       0.813             0.0586      0.9       .18358           .1928            0.025       u        

Thorium-234                         0.655             1.23                  .66698           .66985           0.30        u        

Uranium-235                         0.0769            0.151       0.18      .050186          .050429          0.030       u        

u=use  

Page 1 of 1                                                                                                           1503096915004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-16          
Sample Description: 243253-011, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130308_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:15            Live Time: 2700   sec

Acquisition Time: 3/8/2013 09:52:23         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:53           Dead Time: 0.06   %

Analysis Quantity: 3.010E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.128E-01      1.836E-01      1.928E-01      5.857E-02
Am-241    #AB   -7.475E-02      1.746E-01      1.747E-01      1.400E-01
Bi-212    #      6.075E-01      5.499E-01      5.508E-01      2.974E-01
Bi-214           6.020E-01      1.230E-01      1.260E-01      5.416E-02
Co-60     #      1.634E-02      2.266E-02      2.267E-02      1.535E-02
Cs-137    #AB    0.000E+00      2.483E-02      2.483E-02      3.732E-02
Eu-152    #AB    1.430E-02      5.591E-02      5.592E-02      5.986E-02
Eu-154    #AB    5.504E-02      1.268E-01      1.268E-01      1.325E-01
K-40      #      8.142E+00      9.619E-01      1.045E+00      2.860E-01
Pa-234    #AB    3.230E-02      8.819E-02      8.856E-02      1.029E-01
Pb-212           6.675E-01      8.898E-02      1.047E-01      4.112E-02
Pb-214           6.724E-01      1.064E-01      1.128E-01      4.581E-02
Ra-226    #      9.569E-01      6.748E-01      6.779E-01      5.091E-01
Th-234    #AB    6.548E-01      6.670E-01      6.698E-01      1.232E+00
Tl-208           2.327E-01      4.716E-02      4.949E-02      1.749E-02
U-235     #AB    7.695E-02      5.019E-02      5.043E-02      1.509E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.354E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243253-011, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308_004.An1

Acquisition information
Start time:                 3/8/2013 09:52:23
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0100E+02) = 

8.9791E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.49       12. 154.03   0.88  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.78      104.  17.83   0.89  3.067E-02
77.19      168.  11.36   0.89  3.244E-02
90.22       41.  36.69   0.72  4.047E-02
93.01       52.  35.74   0.41  4.199E-02    93.35   4.100  1.012E+00 Ac228 
93.23       52.  40.22   0.90  4.199E-02    92.59   4.343  9.531E-01 Th234 

93.35   5.760  7.125E-01 U235  
93.35   4.100  1.001E+00 Ac228 

93.24       43.  50.93   0.90  4.163E-02    92.59   4.343  7.934E-01 Th234 
93.35   5.760  5.931E-01 U235  
93.35   4.100  8.332E-01 Ac228 

143.53       14. 117.19   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  
162.16       18.  86.45   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
186.19       53.  32.61   0.98  4.883E-02   185.72  57.000  6.294E-02 U235  

186.21   3.555  1.010E+00 Ra226 
186.20       50.  35.26   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.569E-01 Ra226 
238.57      382.   6.58   0.85  4.342E-02   238.63  43.600  6.624E-01 Pb212 
241.60       59.  28.83   1.26  4.308E-02   242.00   7.268  6.246E-01 Pb214 
277.44       15.  79.73   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.17      146.  13.28   1.21  3.815E-02   295.22  18.414  6.654E-01 Pb214 
299.78       27.  45.62   0.48  3.774E-02   300.09   3.180  7.371E-01 Pb212 
338.20       80.  20.16   0.57  3.485E-02   338.32  11.400  6.723E-01 Ac228 
351.99      258.   7.64   1.23  3.392E-02   351.93  35.600  6.858E-01 Pb214 
569.59        5. 147.98   1.30  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.43      142.  10.13   1.15  2.387E-02   583.19  85.000  2.326E-01 Tl208 
609.35      199.   9.81   1.48  2.316E-02   609.31  45.490  6.020E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.72       19.  45.26   1.44  2.048E-02   727.33   6.650  4.629E-01 Bi212 
778.91        4. 195.55   1.48  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.34        7.  95.46   1.49  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.45       37.  26.73   0.72  1.821E-02   860.53  12.400  5.419E-01 Tl208 
873.12        5. 115.18   1.57  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.67        4. 136.54   1.57  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.27      112.  11.29   1.28  1.749E-02   911.20  26.200  8.128E-01 Ac228 
968.81       46.  18.18   1.53  1.674E-02   968.96  15.900  5.684E-01 Ac228 
996.21        2. 360.04   1.68  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1109.72        1. 665.47   1.78  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1119.92       56.  20.74   0.78  1.507E-02  1120.29  14.910  8.231E-01 Bi214 
1329.32        6.  69.36   1.98  1.321E-02  1332.49  99.983  1.634E-02 Co60  
1460.83      337.   5.56   1.48  1.228E-02  1460.82  10.550  8.142E+00 K40   
1621.52        5.  95.42   2.25  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.48       16.  26.66   2.39  1.046E-02  1764.49  15.310  3.386E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.89    74.73       139.        83. 2.720E+03   46.41   0.565  -      s 
308.51    77.14       153.       138. 4.266E+03   32.46   0.964  -        
360.80    90.22        95.        41. 1.003E+03   74.94   0.724  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.34    59.09       129.       -14.    -0.005   233.58   0.877s
Th-234    253.93    63.49       157.        12.     0.004   308.06   0.880s
Th-234    372.88    93.24       220.        43.     0.016   101.87   0.904s
U-235     373.34    93.35       191.        52.     0.019    80.43   0.904D
Ac-228    373.34    93.35       136.        52.     0.019    71.48   0.409D
Eu-152    484.99   121.27       120.        -6.    -0.002   489.24   0.928s
Eu-154    493.80   123.48       154.       -16.    -0.006   219.91   0.929s
Pa-234    526.03   131.54       152.        -4.    -0.001   979.48   0.935 
U-235     573.96   143.53       119.        14.     0.005   234.38   0.946s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     648.48   162.16       106.        18.     0.006   172.90   0.962s
U-235     744.56   186.19       121.        53.     0.020    65.22   0.980s
Ra-226    744.60   186.20       130.        50.     0.018    70.51   0.980s
U-235     828.83   207.27        90.        -6.    -0.002   474.10   0.996s
Pb-212    954.02   238.57       101.       377.     0.140    13.16   0.847 
Pb-214    966.10   241.60        95.        59.     0.022    57.65   1.256s
Tl-208   1109.42   277.44        63.        15.     0.006   159.46   1.056s
Pb-214   1180.33   295.17        78.       141.     0.052    26.56   1.207 
Pb-212   1198.76   299.78        46.        27.     0.010    91.23   0.477s
Ac-228   1352.66   338.26        57.        67.     0.025    40.05   1.107s
Eu-152   1377.94   344.58        50.        -1.     0.000  1730.41   1.112s
Pb-214   1407.55   351.99        51.       249.     0.092    15.27   1.234 
Pa-234   2277.80   569.59        26.         5.     0.002   295.95   1.302s
Tl-208   2333.15   583.43        21.       142.     0.053    20.27   1.155 
Bi-214   2436.82   609.35        54.       191.     0.071    19.62   1.481 
Eu-154   2899.09   724.92        42.        -6.    -0.002   299.49   1.435s
Bi-212   2910.29   727.72        27.        19.     0.007    90.51   1.438s
Eu-152   3115.05   778.91        29.         4.     0.001   391.09   1.483s
Bi-212   3140.78   785.34        19.         7.     0.003   190.92   1.489s
Tl-208   3441.22   860.45        16.        37.     0.014    53.45   0.725s
Eu-154   3491.92   873.12        14.         5.     0.002   230.37   1.566s
Pa-234   3522.11   880.67        14.         4.     0.002   273.08   1.572s
Pa-234   3530.04   882.65        23.        -4.    -0.002   318.62   1.575s
Ac-228   3644.54   911.27        12.       112.     0.041    22.59   1.281 
Pa-234   3785.12   946.41        27.        -5.    -0.002   322.20   1.630s
Ac-228   3874.70   968.81         8.        46.     0.017    36.37   1.527 
Eu-154   3984.34   996.21        16.         2.     0.001   720.07   1.675s
Eu-152   4438.47  1109.72        15.         1.     0.000  1330.94   1.779s
Bi-214   4479.27  1119.92        19.        56.     0.021    41.49   0.781s
Eu-154   5111.76  1277.99        19.        -2.    -0.001   544.66   1.927s
Co-60    5317.14  1329.32         7.         6.     0.002   138.72   1.980s
K-40     5843.41  1460.83        23.       317.     0.117    11.13   1.483s
Bi-212   6486.51  1621.52         7.         5.     0.002   190.84   2.249s
Bi-214   7058.70  1764.48         1.        16.     0.006    53.33   2.386s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1276E-01                                      5.12E+12             
911.20 8.128E-01  (  5.857E-02 1.13E+01 2.62E+01 G  
968.96 5.684E-01 -   8.486E-02 1.82E+01 1.59E+01 G  
338.32 5.631E-01 -   1.474E-01 2.00E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.012E+00     5.241E-01 3.57E+01 4.10E+00 XA 

Am-241   I  -7.4752E-02                                      1.58E+05             
59.54-7.475E-02 ?(  1.400E-01 1.17E+02 3.59E+01 G  

Bi-212   N   6.0752E-01                                      5.12E+12             
727.33 4.629E-01 ?(  2.974E-01 4.53E+01 6.65E+00 G  
785.37 1.086E+00 ?(  1.569E+00 9.55E+01 1.11E+00 G  

1620.74 8.930E-01 ?(  1.224E+00 9.54E+01 1.51E+00 G  

Bi-214   N   6.0204E-01                                      5.84E+05             
609.31 6.020E-01  (P 5.416E-02 9.81E+00 4.55E+01 G  

1120.29 8.231E-01 + P 1.519E-01 2.07E+01 1.49E+01 G  
1764.49 3.386E-01 -   5.510E-02 2.67E+01 1.53E+01 G  

Co-60    T   1.6336E-02                                      1.93E+03             
1332.49 1.634E-02 ?(  1.535E-02 6.94E+01 1.00E+02 G  
1173.23-1.343E-03 %   2.607E-02 1.19E+03 9.98E+01 G  

Eu-152   I   1.4296E-02                                      4.94E+03             
344.28-4.224E-03 &(  5.986E-02 8.65E+02 2.66E+01 G  
121.78-1.512E-02 +   6.012E-02 2.45E+02 2.84E+01 G  
778.90 5.271E-02 ?(  1.642E-01 1.96E+02 1.30E+01 G  
964.08 0.000E+00 &   4.347E-01 1.00E+03 1.45E+01 G  

1112.08 1.386E-02 ?(  1.500E-01 6.65E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.951E-02 1.00E+03 2.09E+01 G  

Eu-154   I   5.5037E-02                                      3.14E+03             
873.18 7.583E-02 ?(  1.325E-01 1.15E+02 1.22E+01 G  
123.07-2.704E-02 &   4.773E-02 1.10E+02 4.04E+01 G  

1274.43-1.615E-02 -   7.032E-02 2.72E+02 3.49E+01 G  
723.30-5.178E-02 -   1.232E-01 1.50E+02 2.00E+01 G  

1004.72-3.521E-03 %   1.306E-01 2.26E+03 1.79E+01 G  
996.25 3.093E-02 ?(  1.790E-01 3.60E+02 1.05E+01 G  

K-40     N   8.1423E+00                                      4.57E+11             
1460.82 8.142E+00 @(P 2.860E-01 5.56E+00 1.06E+01 G  

Pa-234   N   3.2296E-02                                      1.63E+12             
131.30-1.283E-02 ?(  1.029E-01 4.90E+02 1.82E+01 G  
569.50 7.498E-02 &(  1.744E-01 1.48E+02 9.30E+00 G  
946.00-6.896E-02 +   1.755E-01 1.61E+02 1.35E+01 G  
880.52 7.272E-02 ?(  1.525E-01 1.37E+02 1.05E+01 G  
883.24-8.461E-02 +   2.119E-01 1.59E+02 9.70E+00 G  

Pb-212   N   6.6749E-01                                      5.12E+12             
238.63 6.624E-01  (P 4.112E-02 6.58E+00 4.36E+01 G  
300.09 7.371E-01  (  4.398E-01 4.56E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.7244E-01                                      5.84E+05             
351.93 6.858E-01  (P 4.581E-02 7.64E+00 3.56E+01 G  
295.22 6.654E-01  (P 9.772E-02 1.33E+01 1.84E+01 G  
242.00 6.246E-01  (  2.415E-01 2.88E+01 7.27E+00 G  

Ra-226   N   9.5694E-01                                      5.84E+05             
186.21 9.569E-01 ?(  5.091E-01 3.53E+01 3.56E+00 G  

Th-234   N   6.5476E-01                                      1.63E+12             
63.30 4.943E-01 &(  1.232E+00 1.54E+02 3.75E+00 G  
92.59 7.934E-01 &(  6.353E-01 5.09E+01 4.34E+00 G  

Tl-208   N   2.3265E-01                                      5.12E+12             
583.19 2.326E-01  (  1.749E-02 1.01E+01 8.50E+01 G  
277.37 1.892E-01 &   2.350E-01 7.97E+01 6.60E+00 G  
860.53 5.419E-01 +   1.381E-01 2.67E+01 1.24E+01 G  

U-235    N   7.6946E-02                                      2.57E+11             
143.77 8.035E-02 ?(  1.509E-01 1.17E+02 1.09E+01 G  
205.32-8.137E-02 &   3.129E-01 2.37E+02 5.02E+00 G  
163.36 2.268E-01 &(  3.104E-01 8.64E+01 5.08E+00 G  
185.72 6.294E-02  (  3.065E-02 3.26E+01 5.70E+01 G  

Energy duplication    
93.35 7.125E-01     4.430E-01 4.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.09       129.       -14.    -0.005   233.58  -7.475E-02   
Th-234      63.49       157.        12.     0.004   308.06   4.943E-01   
Th-234      93.24       220.        43.     0.016   101.87   7.934E-01   
U-235       93.35       191.        52.     0.019    80.43   7.125E-01   
Eu-152     121.27       120.        -6.    -0.002   489.24  -1.512E-02   
Eu-154     123.48       154.       -16.    -0.006   219.91  -2.704E-02   
Pa-234     131.54       152.        -4.    -0.001   979.48  -1.283E-02   
U-235      143.53       119.        14.     0.005   234.38   8.035E-02   
U-235      162.16       106.        18.     0.006   172.90   2.268E-01   
U-235      186.19       121.        53.     0.020    65.22   6.294E-02   
Ra-226     186.20       130.        50.     0.018    70.51   9.569E-01   
U-235      207.27        90.        -6.    -0.002   474.10  -8.137E-02   
Eu-152     344.58        50.        -1.     0.000  1730.41  -4.224E-03   
Pa-234     569.59        26.         5.     0.002   295.95   7.498E-02   
Eu-154     724.92        42.        -6.    -0.002   299.49  -5.178E-02   
Bi-212     727.72        27.        19.     0.007    90.51   4.629E-01   
Eu-152     778.91        29.         4.     0.001   391.09   5.271E-02   
Bi-212     785.34        19.         7.     0.003   190.92   1.086E+00   
Eu-154     873.12        14.         5.     0.002   230.37   7.583E-02   
Pa-234     880.67        14.         4.     0.002   273.08   7.272E-02   
Pa-234     882.65        23.        -4.    -0.002   318.62  -8.461E-02   
Pa-234     946.41        27.        -5.    -0.002   322.20  -6.896E-02   
Eu-154     996.21        16.         2.     0.001   720.07   3.093E-02   
Eu-152    1109.72        15.         1.     0.000  1330.94   1.386E-02   
Eu-154    1277.99        19.        -2.    -0.001   544.66  -1.615E-02   
Co-60     1329.32         7.         6.     0.002   138.72   1.634E-02   
Bi-212    1621.52         7.         5.     0.002   190.84   8.930E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1276E-01    8.1276E-01   1.8358E-01    1.9280E-01  5.857E-02
Am-241 #A   -7.4742E-02   -7.4752E-02   1.7461E-01    1.7469E-01  1.400E-01
Bi-212 #     6.0752E-01    6.0752E-01   5.4989E-01    5.5077E-01  2.974E-01
Bi-214       6.0202E-01    6.0204E-01   1.2298E-01    1.2599E-01  5.416E-02
Co-60  #     1.6155E-02    1.6336E-02   2.2662E-02    2.2674E-02  1.535E-02
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:53:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_004.An1               

Cs-137 #A    0.0000E+00    0.0000E+00   2.4834E-02    2.4834E-02  3.732E-02
Eu-152 #A    1.4234E-02    1.4296E-02   5.5912E-02    5.5918E-02  5.986E-02
Eu-154 #A    5.4662E-02    5.5037E-02   1.2679E-01    1.2682E-01  1.325E-01
K-40   #     8.1423E+00    8.1423E+00   9.6186E-01    1.0453E+00  2.860E-01
Pa-234 #A    3.2296E-02    3.2296E-02   8.8194E-02    8.8559E-02  1.029E-01
Pb-212       6.6749E-01    6.6749E-01   8.8978E-02    1.0471E-01  4.112E-02
Pb-214       6.7241E-01    6.7244E-01   1.0641E-01    1.1280E-01  4.581E-02
Ra-226 #     9.5690E-01    9.5694E-01   6.7476E-01    6.7787E-01  5.091E-01
Th-234 #A    6.5476E-01    6.5476E-01   6.6698E-01    6.6985E-01  1.232E+00
Tl-208       2.3265E-01    2.3265E-01   4.7155E-02    4.9489E-02  1.749E-02
U-235  #A    7.6946E-02    7.6946E-02   5.0186E-02    5.0429E-02  1.509E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.113E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1129655E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-17                Received:        02/05/13                      
Lab ID:          243253-012                    Prepared:        02/11/13 14:15                
Matrix:          Soil                          Analyzed:        03/08/13 11:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0532 U         0.169          0.136             0.9    
Bismuth-212                          0.183 U          0.438          0.307                    
Bismuth-214                          0.461            0.102          0.0478                   
Cesium-137                          -0.000194 U       0.0284         0.0234            0.07   
Cobalt-60                            0.00518 U        0.0104         0.0207            0.03   
Europium-152                         0 U              0.0340         0.0852            0.1    
Europium-154                         0.0177 U         0.0320         0.158             0.2    
Lead-212                             0.644            0.0876         0.0415                   
Lead-214                             0.559            0.0982         0.0526                   
Potassium-40                         8.20             0.930          0.240                    
Protactinium-234                     0.0119 U         0.0186         0.108                    
Radium-226 (By Bismuth-214)          0.461            0.102          0.0478            0.2    
Thallium-208                         0.250            0.0509         0.0198                   
Thorium-232 (By Actinium-228)        0.864            0.163          0.0472            0.9    
Thorium-234                          0.930 U          0.606          1.20                     
Uranium-235                          0.0753 U         0.194          0.156             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243253-012                   Client ID : 12-PE-E0770-17        

Seqnum : 1513096935005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130308_005                                Batch         : 195355                       Time      : 08-MAR-2013 11:24     

Cal    : 08-MAR-2013 07:46:33,09-JAN-2013 12:22:14     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302 g                        Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0532            0.136       0.9       .1687            .16874           0.013       u        

Bismuth-212                         0.183             0.307                 .4377            .4378            0.057       u        

Bismuth-214                         0.461             0.0478                .10201           .10414           0.0085      u        

Cesium-137                          -0.000194         0.0234      0.07      .028375          .028375          0.00015     u        

Cobalt-60                           0.00518           0.0207      0.03      .010414          .010416          0.00058     u        

Europium-152                        0                 0.0852      0.1       .03401           .03401           0.016       u        

Europium-154                        0.0177            0.158       0.2       .031983          .031996          0.013       u        

Lead-212                            0.644             0.0415                .087615          .10253           -0.0076     u        

Lead-214                            0.559             0.0526                .098227          .10304           -0.0073     u        

Potassium-40                        8.20              0.240                 .92956           1.0168           -0.47       u        

Protactinium-234                    0.0119            0.108                 .018587          .018819          0.014       u        

Radium-226 (By Bismuth-214)         0.461             0.0478      0.2       .10201           .10414           0.0085      u        

Thallium-208                        0.250             0.0198                .050893          .053383          0.0074      u        

Thorium-232 (By Actinium-228)       0.864             0.0472      0.9       .16282           .17442           0.025       u        

Thorium-234                         0.930             1.20                  .60561           .61198           0.30        u        

Uranium-235                         0.0753            0.156       0.18      .19425           .19431           0.030       u        

u=use  

Page 1 of 1                                                                                                           1513096935005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-17          
Sample Description: 243253-012, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130308_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:08            Live Time: 2700   sec

Acquisition Time: 3/8/2013 11:24:36         Real Time: 2705   sec
Analysis Time: 3/27/2013 08:55           Dead Time: 0.18   %

Analysis Quantity: 3.020E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.635E-01      1.628E-01      1.744E-01      4.716E-02
Am-241    #AB    5.316E-02      1.687E-01      1.687E-01      1.358E-01
Bi-212    #AB    1.829E-01      4.377E-01      4.378E-01      3.069E-01
Bi-214           4.614E-01      1.020E-01      1.041E-01      4.776E-02
Co-60     #AB    5.181E-03      1.041E-02      1.042E-02      2.065E-02
Cs-137    #AB   -1.937E-04      2.837E-02      2.837E-02      2.335E-02
Eu-152    #AB    0.000E+00      3.401E-02      3.401E-02      8.523E-02
Eu-154    #AB    1.772E-02      3.198E-02      3.200E-02      1.580E-01
K-40             8.197E+00      9.296E-01      1.017E+00      2.400E-01
Pa-234    #AB    1.185E-02      1.859E-02      1.882E-02      1.084E-01
Pb-212           6.439E-01      8.761E-02      1.025E-01      4.149E-02
Pb-214           5.591E-01      9.823E-02      1.030E-01      5.261E-02
Ra-226           4.304E-01      5.259E-01      5.267E-01      4.063E-01
Th-234    #AB    9.298E-01      6.056E-01      6.120E-01      1.203E+00
Tl-208           2.497E-01      5.089E-02      5.338E-02      1.976E-02
U-235      AB    7.529E-02      1.942E-01      1.943E-01      1.561E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.268E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

Sample description                                             
243253-012, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308_005.An1

Acquisition information
Start time:                 3/8/2013 11:24:36
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0200E+02) = 

8.9493E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1558

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.83        9. 158.67   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.99       12. 127.89   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.854E-01 Th234 
74.83       63.  25.68   0.87  2.841E-02
77.18      162.  12.13   0.87  3.016E-02
92.93       64.  32.57   0.89  3.953E-02    92.59   4.343  1.227E+00 Th234 

93.35   5.760  9.167E-01 U235  
93.35   4.100  1.288E+00 Ac228 
92.59   4.343  1.227E+00 Th234 

92.94       71.  27.18   0.89  3.990E-02    92.59   4.343  1.369E+00 Th234 
93.35   5.760  1.023E+00 U235  
93.35   4.100  1.437E+00 Ac228 

93.14       82.  24.75   1.05  3.990E-02    92.59   4.343  1.583E+00 Th234 
93.35   5.760  1.183E+00 U235  
93.35   4.100  1.661E+00 Ac228 

122.43       16.  90.26   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
129.39       25.  59.88   0.44  4.938E-02
143.52       12. 128.99   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
185.71       47.  31.30   0.98  4.819E-02   185.72  57.000  5.631E-02 U235  
186.20       22.  61.10   0.98  4.815E-02   186.21   3.555  4.304E-01 Ra226 
238.56      374.   6.66   0.94  4.318E-02   238.63  43.600  6.439E-01 Pb212 
241.70       40.  37.15   0.84  4.285E-02   242.00   7.268  4.214E-01 Pb214 
277.54       22.  52.36   1.07  3.962E-02   277.37   6.600  2.764E-01 Tl208 
295.03      135.  13.74   0.86  3.815E-02   295.22  18.414  6.146E-01 Pb214 
299.73       45.  28.82   0.61  3.774E-02   300.09   3.180  1.256E+00 Pb212 
338.19       91.  18.29   1.12  3.494E-02   338.32  11.400  7.573E-01 Ac228 
351.72      202.   9.89   1.19  3.405E-02   351.93  35.600  5.303E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.23      153.  10.19   1.30  2.416E-02   583.19  85.000  2.476E-01 Tl208 
609.25      157.  10.47   1.12  2.345E-02   609.31  45.490  4.614E-01 Bi214 
719.64        2. 265.22   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.39        6. 145.49   1.46  2.078E-02   727.33   6.650    PBC<MDA Bi212 
860.34       37.  23.38   0.57  1.851E-02   860.53  12.400  5.401E-01 Tl208 
880.61        4. 154.49   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.09      133.   9.60   1.19  1.779E-02   911.20  26.200  9.452E-01 Ac228 
946.53        4. 138.38   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.66       66.  19.32   0.59  1.704E-02   968.96  15.900  8.051E-01 Ac228 

1120.04       54.  17.75   0.66  1.535E-02  1120.29  14.910  7.879E-01 Bi214 
1175.26        5. 100.50   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.05        2. 292.38   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.70      344.   5.39   1.64  1.254E-02  1460.82  10.550  8.197E+00 K40   
1620.65        2. 189.96   2.03  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.46       18.  34.83   2.10  1.069E-02  1764.49  15.310  3.586E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.61    74.87       106.        56. 1.971E+03   58.47   0.537  -      s 
308.01    77.22       153.       133. 4.410E+03   34.14   0.705  -      s 
516.51   129.39        82.        37. 7.414E+02   77.52   0.444 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.53    58.83        92.         9.     0.003   317.34   0.855s
Th-234    251.17    62.99       119.        12.     0.005   255.79   0.859s
Th-234    370.79    92.93       182.        64.     0.024    65.13   0.888s
U-235     372.48    93.35       150.        71.     0.026    54.35   0.889D
Ac-228    372.48    93.35       132.        82.     0.030    49.51   1.046D
Eu-152    483.83   121.21       124.       -15.    -0.005   222.61   0.917s
Eu-154    488.69   122.43        99.        16.     0.006   180.52   0.918s
Pa-234    521.79   130.71       160.       -17.    -0.006   221.93   0.927s
U-235     573.00   143.52       123.        12.     0.005   257.98   0.939s
U-235     650.87   163.01       141.       -12.    -0.004   292.79   0.958 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     741.64   185.72       117.        47.     0.017    62.60   0.980D
Ra-226    743.61   186.21        81.        22.     0.008   122.20   0.980D
U-235     821.28   205.64       115.       -14.    -0.005   215.98   0.999s
Pb-212    952.84   238.56       102.       366.     0.135    13.32   0.944 
Pb-214    965.40   241.70        80.        40.     0.015    74.31   0.839 
Tl-208   1108.67   277.54        54.        22.     0.008   104.72   1.067s
Pb-214   1178.58   295.03        72.       130.     0.048    27.48   0.860 
Pb-212   1197.39   299.73        48.        45.     0.017    57.63   0.613s
Ac-228   1351.12   338.19        62.        91.     0.034    36.58   1.119 
Pb-214   1405.23   351.72        68.       194.     0.072    19.77   1.189 
Pa-234   2277.86   569.95        47.        -4.    -0.001   548.66   1.327s
Tl-208   2330.98   583.23        28.       153.     0.057    20.39   1.301 
Bi-214   2435.04   609.25        44.       148.     0.055    20.94   1.120 
Eu-154   2876.61   719.64        20.         2.     0.001   530.44   1.453s
Bi-212   2907.64   727.39        30.         6.     0.002   290.98   1.456s
Eu-152   3116.80   779.67        27.        -4.    -0.002   361.69   1.496s
Tl-208   3439.54   860.34        13.        37.     0.014    46.76   0.572s
Pa-234   3520.68   880.61        18.         4.     0.002   308.99   1.573s
Pa-234   3540.69   885.61        17.        -3.    -0.001   371.76   1.575s
Ac-228   3642.64   911.09         8.       133.     0.049    19.21   1.191s
Pa-234   3784.48   946.53        17.         4.     0.002   276.77   1.621s
Eu-152   3851.60   963.31        49.        -7.    -0.003   293.17   1.634 
Ac-228   3873.03   968.66        25.        66.     0.024    38.63   0.586s
Eu-154   3982.21   995.94        32.        -4.    -0.002   375.53   1.656s
Eu-152   4446.73  1111.99        29.        -3.    -0.001   462.70   1.735s
Bi-214   4478.93  1120.04        16.        54.     0.020    35.50   0.656s
Co-60    4700.01  1175.26        12.         5.     0.002   201.00   1.775s
Eu-154   5095.56  1274.05        16.         2.     0.001   584.75   1.839s
Co-60    5329.49  1332.47        13.        -1.     0.000  1337.67   1.874s
K-40     5843.02  1460.70        17.       327.     0.121    10.78   1.636 
Bi-212   6483.80  1620.65         7.         2.     0.001   379.92   2.030s
Bi-214   7060.03  1764.46        10.        18.     0.007    69.66   2.098s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6353E-01                                      5.12E+12             
911.20 9.452E-01  (  4.716E-02 9.60E+00 2.62E+01 G  
968.96 8.051E-01  (  1.431E-01 1.93E+01 1.59E+01 G  
338.32 7.573E-01  (  1.527E-01 1.83E+01 1.14E+01 G  

Energy duplication    
93.35 1.661E+00 +   5.424E-01 2.48E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.3159E-02                                      1.58E+05             
59.54 5.316E-02 &(  1.358E-01 1.59E+02 3.59E+01 G  

Bi-212   N   1.8293E-01                                      5.12E+12             
727.33 1.338E-01 ?(  3.069E-01 1.45E+02 6.65E+00 G  
785.37 1.172E-01 %   1.986E+00 1.04E+03 1.11E+00 G  

1620.74 3.992E-01 ?(  1.164E+00 1.90E+02 1.51E+00 G  

Bi-214   N   4.6139E-01                                      5.84E+05             
609.31 4.614E-01  (P 4.776E-02 1.05E+01 4.55E+01 G  

1120.29 7.879E-01 + P 1.332E-01 1.78E+01 1.49E+01 G  
1764.49 3.586E-01 -   1.505E-01 3.48E+01 1.53E+01 G  

Co-60    T   5.1808E-03                                      1.93E+03             
1332.49-1.902E-03 ?(  2.065E-02 6.69E+02 1.00E+02 G  
1173.23 1.227E-02 ?(  1.837E-02 1.01E+02 9.98E+01 G  

Cs-137   I  -1.9373E-04                                      1.10E+04             
661.66-1.937E-04 %(  2.335E-02 7.32E+03 8.50E+01 G  

Eu-154   I   1.7717E-02                                      3.14E+03             
873.18-7.439E-03 %(  1.580E-01 1.30E+03 1.22E+01 G  
123.07 2.759E-02 &(  3.945E-02 9.03E+01 4.04E+01 G  

1274.43 1.385E-02 ?(  6.476E-02 2.92E+02 3.49E+01 G  
723.30 1.982E-02 &(  8.411E-02 2.65E+02 2.00E+01 G  

1004.72 4.178E-05 %   9.978E-02 1.45E+05 1.79E+01 G  
996.25-8.364E-02 +   2.503E-01 1.88E+02 1.05E+01 G  

K-40     N   8.1969E+00                                      4.57E+11             
1460.82 8.197E+00  (P 2.400E-01 5.39E+00 1.06E+01 G  

Pa-234   N   1.1852E-02                                      1.63E+12             
131.30-6.083E-02 ?(  1.084E-01 1.11E+02 1.82E+01 G  
569.50-5.247E-02 +   2.327E-01 2.74E+02 9.30E+00 G  
946.00 6.342E-02 ?(  1.359E-01 1.38E+02 1.35E+01 G  
880.52 7.153E-02 ?(  1.726E-01 1.54E+02 1.05E+01 G  
883.24-6.251E-02 +   1.829E-01 1.86E+02 9.70E+00 G  

Pb-212   N   6.4388E-01                                      5.12E+12             
238.63 6.439E-01  (P 4.149E-02 6.66E+00 4.36E+01 G  
300.09 1.256E+00 + P 4.435E-01 2.88E+01 3.18E+00 G  

Pb-214   N   5.5905E-01                                      5.84E+05             
351.93 5.303E-01  (P 5.261E-02 9.89E+00 3.56E+01 G  
295.22 6.146E-01  (P 9.320E-02 1.37E+01 1.84E+01 G  
242.00 4.214E-01 -   2.223E-01 3.72E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:55:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.3036E-01                                      5.84E+05             
Derived Ave Activity  

186.21 4.304E-01 }(  4.063E-01 6.11E+01 3.56E+00 G  

Th-234   N   9.2980E-01                                      1.63E+12             
63.30 5.854E-01  (  1.203E+00 1.28E+02 3.75E+00 G  
92.59 1.227E+00  (  6.076E-01 3.26E+01 4.34E+00 G  

Tl-208   N   2.4965E-01                                      5.12E+12             
583.19 2.476E-01  (  1.976E-02 1.02E+01 8.50E+01 G  
277.37 2.764E-01 ?(  2.176E-01 5.24E+01 6.60E+00 G  
860.53 5.401E-01 +   1.194E-01 2.34E+01 1.24E+01 G  

U-235    N   7.5294E-02                                      2.57E+11             
143.77 7.529E-02 ?(  1.561E-01 1.29E+02 1.09E+01 G  
205.32-2.060E-01 +   3.555E-01 1.08E+02 5.02E+00 G  
163.36-1.536E-01 +   3.630E-01 1.46E+02 5.08E+00 G  
185.72 5.631E-02 }   3.042E-02 3.13E+01 5.70E+01 G  

Energy duplication    
93.35 1.023E+00     4.119E-01 2.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.83        92.         9.     0.003   317.34   5.316E-02   
Th-234      62.99       119.        12.     0.005   255.79   5.854E-01   
Th-234      92.93       182.        64.     0.024    65.13   1.227E+00   
Eu-152     121.21       124.       -15.    -0.005   222.61  -3.520E-02   
Eu-154     122.43        99.        16.     0.006   180.52   2.759E-02   
Pa-234     130.71       160.       -17.    -0.006   221.93  -6.083E-02   
Pa-234     569.95        47.        -4.    -0.001   548.66  -5.247E-02   
Eu-154     719.64        20.         2.     0.001   530.44   1.982E-02   
Eu-152     779.67        27.        -4.    -0.002   361.69  -5.425E-02   
Pa-234     880.61        18.         4.     0.002   308.99   7.153E-02   
Pa-234     885.61        17.        -3.    -0.001   371.76  -6.251E-02   
Pa-234     946.53        17.         4.     0.002   276.77   6.342E-02   
Eu-152     963.31        49.        -7.    -0.003   293.17  -9.365E-02   
Eu-154     995.94        32.        -4.    -0.002   375.53  -8.364E-02   
Eu-152    1111.99        29.        -3.    -0.001   462.70  -5.473E-02   
Co-60     1175.26        12.         5.     0.002   201.00   1.227E-02   
Eu-154    1274.05        16.         2.     0.001   584.75   1.385E-02   
Co-60     1332.47        13.        -1.     0.000  1337.67  -1.902E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6353E-01    8.6353E-01   1.6282E-01    1.7442E-01  4.716E-02
Am-241 #A    5.3152E-02    5.3159E-02   1.6870E-01    1.6874E-01  1.358E-01
Bi-212 #A    1.8293E-01    1.8293E-01   4.3770E-01    4.3780E-01  3.069E-01
Bi-214       4.6137E-01    4.6139E-01   1.0201E-01    1.0414E-01  4.776E-02
Co-60  #A    5.1232E-03    5.1808E-03   1.0414E-02    1.0416E-02  2.065E-02
Cs-137 #A   -1.9335E-04   -1.9373E-04   2.8375E-02    2.8375E-02  2.335E-02
Eu-152 #A    0.0000E+00    0.0000E+00   3.4010E-02    3.4010E-02  8.523E-02
Eu-154 #A    1.7596E-02    1.7717E-02   3.1983E-02    3.1996E-02  1.580E-01
K-40         8.1969E+00    8.1969E+00   9.2956E-01    1.0168E+00  2.400E-01
Pa-234 #A    1.1852E-02    1.1852E-02   1.8587E-02    1.8819E-02  1.084E-01
Pb-212       6.4388E-01    6.4388E-01   8.7615E-02    1.0253E-01  4.149E-02
Pb-214       5.5903E-01    5.5905E-01   9.8227E-02    1.0304E-01  5.261E-02
Ra-226       4.3034E-01    4.3036E-01   5.2588E-01    5.2669E-01  4.063E-01
Th-234 #A    9.2980E-01    9.2980E-01   6.0561E-01    6.1198E-01  1.203E+00
Tl-208       2.4965E-01    2.4965E-01   5.0893E-02    5.3383E-02  1.976E-02
U-235   A    7.5294E-02    7.5294E-02   1.9425E-01    1.9431E-01  1.561E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_005.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2034.9 keV)     1.140E+01  pCi/g         
Total Decayed Activity (  205.1 to  2034.9 keV) 1.1404732E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Sampled:         02/05/13 10:23                
Type:            SDUP                          Received:        02/05/13                      
MSS Lab ID:      243253-010                    Prepared:        02/11/13 14:07                
Lab ID:          QC677344                      Analyzed:        03/11/13 12:02                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   304 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.0149 U      0.126        0.0209 U      0.124       0.100           0.9    NC   40  NC     1   

Bismuth-212                        0.721         0.375        0.186 U       0.289       0.211                  NC   40  NC     1   

Bismuth-214                        0.306         0.0822       0.313         0.0782      0.0335                 2.29 40  0.0443 1   

Cesium-137                         0.00141 U     0.0247       0.00144 U     0.0236      0.0192          0.07   NC   40  NC     1   

Cobalt-60                          0 U           0.00505      0.0116 U      0.0189      0.0174          0.03   NC   40  NC     1   

Europium-152                       0.0246 U      0.0603       0.0153 U      0.0277      0.0567          0.1    NC   40  NC     1   

Europium-154                       0.131         0.168        0.0306 U      0.0894      0.116           0.2    NC   40  NC     1   

Lead-212                           0.214         0.0620       0.293         0.0672      0.0316                 31.2 40  0.613  1   

Lead-214                           0.312         0.0837       0.252         0.0698      0.0364                 21.1 40  0.388  1   

Potassium-40                       4.23          0.820        4.12          0.761       0.338                  2.64 40  0.0698 1   

Protactinium-234                  -0.0499 U      0.101        0.0602 U      0.0855      0.0696                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.306         0.0822       0.313         0.0782      0.0335          0.2    2.29 40  0.0443 1   

Thallium-208                       0.115         0.0381       0.101         0.0323      0.0124                 12.4 40  0.190  1   

Thorium-232 (By Actinium-228)      0.411         0.122        0.315         0.101       0.0243          0.9    26.4 40  0.430  1   

Thorium-234                        0.00121 U     0.00345      0.255 U       0.323       0.931                  NC   40  NC     1   

Uranium-235                        0.0774 U      0.0885       0.0424 U      0.0351      0.125           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243253 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503101247004.1                                                          Seqnum        : 1503101247007.3                                                         

File          : 1_20130311_004                                                           File          : 1_20130311_007                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243253-010                                                               Lab ID        : QC677344                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195355                                                                   Batch         : 195355                                                                  

Time          : 11-MAR-2013 08:57                                                        Time          : 11-MAR-2013 12:02                                                       

Sample Amount : 304 g                                                                    Sample Amount : 304 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01                                Cal           : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.01491    0.1032    0.9    .12648         .12648         0.02087    0.1004    0.9   .12366        .12367             40          1    u     

Bismuth-212                      0.7208     0.1603           .37308         .3749          0.1860     0.2107          .28879        .28895             40          1    u     

Bismuth-214                      0.3063     0.03256          .081009        .082197        0.3134     0.03348         .076925       .078233       2    40   0.044  1    u     

Cesium-137                       0.001412   0.02018   0.07   .024702        .024702        0.001444   0.01924   0.07  .023569       .023569            40          1    u     

Cobalt-60                        0          0.03169   0.03   .0050474       .0050474       0.01155    0.01742   0.03  .018873       .01888             40          1    u     

Europium-152                     0.02458    0.05524   0.1    .060317        .060333        0.01534    0.05666   0.1   .027726       .02774             40          1    u     

Europium-154                     0.1310     0.1175    0.2    .16808         .16822         0.03057    0.1158    0.2   .089355       .089369            40          1    u     

Lead-212                         0.2140     0.03365          .059431        .062011        0.2932     0.03159         .06271        .067236       31   40   0.613  1    u     

Lead-214                         0.3118     0.03683          .081892        .083711        0.2523     0.03637         .068325       .069753       21   40   0.388  1    u     

Potassium-40                     4.235      0.3372           .79144         .81956         4.124      0.3377          .73272        .76149        3    40   0.070  1    u     

Protactinium-234                 -0.04990   0.07982          .10049         .10125         0.06023    0.06963         .084131       .085457            40          1    u     

Radium-226 (By Bismuth-214)      0.3063     0.03256   0.2    .081009        .082197        0.3134     0.03348   0.2   .076925       .078233       2    40   0.044  1    u     

Thallium-208                     0.1147     0.01743          .037376        .038101        0.1013     0.01242         .031654       .032322       12   40   0.190  1    u     

Thorium-232 (By Actinium-228)    0.4106     0.04433   0.9    .11816         .12185         0.3150     0.02426   0.9   .098165       .10078        26   40   0.430  1    u     

Thorium-234                      0.001208   0.8884           .0034433       .0034452       0.2550     0.9308          .32173        .32264             40          1    u     

Uranium-235                      0.07744    0.1430    0.18   .088406        .088546        0.04243    0.1250    0.18  .034996       .035103            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-15DUP       
Sample Description: QC677344, 195355, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_007
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:23            Live Time: 2700   sec

Acquisition Time: 3/11/2013 12:02:52        Real Time: 2702   sec
Analysis Time: 3/26/2013 15:37           Dead Time: 0.06   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.150E-01      9.816E-02      1.008E-01      2.426E-02
Am-241    #AB    2.087E-02      1.237E-01      1.237E-01      1.004E-01
Bi-212    #AB    1.860E-01      2.888E-01      2.889E-01      2.107E-01
Bi-214           3.134E-01      7.692E-02      7.823E-02      3.348E-02
Co-60     #AB    1.155E-02      1.887E-02      1.888E-02      1.742E-02
Cs-137    #AB    1.444E-03      2.357E-02      2.357E-02      1.924E-02
Eu-152    #AB    1.534E-02      2.773E-02      2.774E-02      5.666E-02
Eu-154    #AB    3.057E-02      8.935E-02      8.937E-02      1.158E-01
K-40      #      4.124E+00      7.327E-01      7.615E-01      3.377E-01
Pa-234    #AB    6.023E-02      8.413E-02      8.546E-02      6.963E-02
Pb-212           2.932E-01      6.271E-02      6.724E-02      3.159E-02
Pb-214           2.523E-01      6.833E-02      6.975E-02      3.637E-02
Ra-226    #      4.937E-01      4.763E-01      4.774E-01      3.584E-01
Th-234    #AB    2.550E-01      3.217E-01      3.226E-01      9.308E-01
Tl-208           1.013E-01      3.165E-02      3.232E-02      1.242E-02
U-235     #AB    4.243E-02      3.500E-02      3.510E-02      1.250E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.517E+00

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

Sample description                                             
QC677344, 195355, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130311_007.An1

Acquisition information
Start time:                 3/11/2013 12:02:52
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0523

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.35       14.  50.39   0.32  0.000E+00
59.49        4. 296.23   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.16        2. 773.61   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.338E-02 Th234 
74.91       48.  28.56   0.86  3.087E-02
77.25       75.  19.55   0.86  3.259E-02
92.67       23.  63.10   0.88  4.163E-02    92.59   4.343  4.117E-01 Th234 

92.59   4.343  4.117E-01 Th234 
93.35   5.760  3.078E-01 U235  

93.29        6. 233.26   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.077E-01 Ac228 

93.29        6. 233.26   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.077E-01 Ac228 

121.55       11.  90.37   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.601E-02 Eu152 

132.40       18.  69.84   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  6.426E-02 Pa234 

164.83       11. 101.29   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.446E-01 U235  

185.69       26.  48.24   0.97  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.937E-01 Ra226 
185.72  57.000  3.076E-02 U235  

185.69       30.  41.24   0.97  4.883E-02   185.72  57.000  3.547E-02 U235  
186.21   3.555  5.693E-01 Ra226 

204.81       10. 100.03   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.442E-01 U235  

238.56      175.  10.39   0.84  4.342E-02   238.63  43.600  2.962E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       45.  26.53   0.63  4.308E-02   242.00   7.268  4.733E-01 Pb214 
277.19       10.  80.92   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.23       58.  21.94   0.82  3.814E-02   295.22  18.414  2.487E-01 Pb214 
300.22        9. 109.05   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.34       25.  35.65   1.12  3.484E-02   338.32  11.400  2.095E-01 Ac228 
351.89       93.  12.35   1.33  3.392E-02   351.93  35.600  2.542E-01 Pb214 
583.41       61.  15.62   0.81  2.387E-02   583.19  85.000  9.928E-02 Tl208 
609.32      106.  11.36   0.82  2.316E-02   609.31  45.490  3.058E-01 Bi214 
661.50        1. 816.39   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.23        8.  77.64   1.49  2.048E-02   727.33   6.650    PBC<MDA Bi212 
778.18        3. 181.05   1.53  1.953E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.943E-02 Eu152 
861.02        3. 222.62   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
875.84        0. 950.70   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.66        2. 325.91   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  3.446E-02 Pa234 
883.84        4. 142.61   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  8.057E-02 Pa234 
911.14       47.  15.58   0.42  1.749E-02   911.20  26.200  3.370E-01 Ac228 
945.12        1. 645.61   1.68  1.703E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.250E-02 Pa234 
969.66       23.  31.77   1.70  1.674E-02   968.96  15.900  2.787E-01 Ac228 
996.83        4. 146.15   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1007.23        2. 246.99   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.60        9.  55.24   1.82  1.507E-02  1120.29  14.910  1.300E-01 Bi214 
1172.88        4. 174.18   1.87  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.98        6.  81.70   1.99  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.95      162.   7.93   2.09  1.228E-02  1460.82  10.550  4.124E+00 K40   
1764.60       16.  31.14   2.31  1.046E-02  1764.49  15.310  3.358E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.42    25.35        19.        14. 0.000E+00  100.78   0.323  -      sM
299.92    74.99        72.        32. 1.037E+03   82.92   0.808  -       M
309.28    77.34        99.        65. 1.982E+03   53.91   0.868  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.95    59.49        67.         4.     0.001   592.47   0.843s
Th-234    252.62    63.16        91.         2.     0.001  1547.22   0.847s
Th-234    370.59    92.67        90.        23.     0.008   126.19   0.877 
U-235     373.31    93.35        83.         6.     0.002   466.52   0.878D
Ac-228    373.31    93.35        83.         6.     0.002   466.52   0.878D
Eu-152    486.04   121.55        45.        11.     0.004   180.74   0.907s
Eu-154    492.88   123.26        94.       -16.    -0.006   180.72   0.909s
Pa-234    529.43   132.40        71.        18.     0.007   139.67   0.917s
U-235     574.99   143.79        84.        -3.    -0.001   989.51   0.930s
U-235     659.09   164.83        60.        11.     0.004   202.57   0.950s
U-235     742.53   185.69        61.        30.     0.011    82.48   0.972s
Ra-226    742.52   185.69        66.        26.     0.010    96.47   0.973s
U-235     818.95   204.81        48.        10.     0.004   200.07   0.992s
Pb-212    953.91   238.56        61.       170.     0.063    20.78   0.835 
Pb-214    967.96   242.07        39.        45.     0.017    53.05   0.634s
Tl-208   1108.37   277.19        28.        10.     0.004   161.84   1.064 
Pb-214   1180.49   295.23        45.        53.     0.020    43.89   0.820 
Pb-212   1200.46   300.22        46.         9.     0.003   218.10   1.086 
Ac-228   1352.88   338.34        28.        25.     0.009    71.31   1.124 
Eu-152   1377.67   344.54        45.        -2.    -0.001   891.30   1.130s
Pb-214   1407.08   351.89        33.        93.     0.035    24.70   1.326 
Tl-208   2332.92   583.41        11.        61.     0.023    31.25   0.814s
Bi-214   2436.57   609.32        21.        98.     0.036    22.73   0.819s
Cs-137   2645.26   661.50        22.         1.     0.000  1632.77   1.429s
Bi-212   2908.15   727.23        14.         8.     0.003   155.29   1.489s
Eu-152   3111.95   778.18        13.         3.     0.001   362.09   1.534s
Bi-212   3137.68   784.62        23.        -3.    -0.001   520.02   1.540s
Tl-208   3443.30   861.02        18.         3.     0.001   445.24   1.606s
Eu-154   3502.57   875.84        11.         0.     0.000  1901.39   1.617s
Pa-234   3521.85   880.66        20.         2.     0.001   651.83   1.623s
Pa-234   3534.58   883.84        16.         4.     0.002   285.21   1.626s
Ac-228   3643.75   911.14         2.        47.     0.017    31.17   0.424s
Pa-234   3779.68   945.12        15.         1.     0.000  1291.21   1.680s
Ac-228   3877.88   969.66        14.        23.     0.008    63.54   1.699s
Eu-154   3986.53   996.83        13.         4.     0.001   292.29   1.722s
Eu-154   4028.16  1007.23        10.         2.     0.001   493.99   1.729s
Eu-152   4447.55  1112.07        22.        -4.    -0.002   315.30   1.818s
Bi-214   4481.71  1120.60        12.         9.     0.003   110.48   1.825s
Co-60    4690.83  1172.88        17.         4.     0.001   348.37   1.868s
Co-60    5331.39  1332.98         9.         6.     0.002   163.41   1.993s
Eu-152   5624.08  1406.13        13.        -4.    -0.002   252.45   2.051s
K-40     5843.46  1460.95        33.       162.     0.060    15.85   2.090 
Bi-214   7058.59  1764.60         5.        16.     0.006    62.27   2.307s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1498E-01                                      5.12E+12             
911.20 3.370E-01  (  2.426E-02 1.56E+01 2.62E+01 G  
968.96 2.787E-01 ?(  1.092E-01 3.18E+01 1.59E+01 G  
338.32 2.095E-01 -   1.022E-01 3.57E+01 1.14E+01 G  

Energy duplication    
93.35 1.077E-01 -   4.070E-01 2.33E+02 4.10E+00 XA 

Am-241   I   2.0872E-02                                      1.58E+05             
59.54 2.087E-02 &(  1.004E-01 2.96E+02 3.59E+01 G  

Bi-212   N   1.8597E-01                                      5.12E+12             
727.33 1.860E-01 ?(  2.107E-01 7.76E+01 6.65E+00 G  
785.37-4.094E-01 +   1.705E+00 2.60E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.512E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.1335E-01                                      5.84E+05             
609.31 3.058E-01  (P 3.348E-02 1.14E+01 4.55E+01 G  

1120.29 1.300E-01 - P 1.199E-01 5.52E+01 1.49E+01 G  
1764.49 3.358E-01 ?(  1.045E-01 3.11E+01 1.53E+01 G  

Co-60    T   1.1550E-02                                      1.93E+03             
1332.49 1.497E-02 &(  1.742E-02 8.17E+01 1.00E+02 G  
1173.23 8.123E-03 ?(  2.220E-02 1.74E+02 9.98E+01 G  

Cs-137   I   1.4435E-03                                      1.10E+04             
661.66 1.443E-03 ?(  1.924E-02 8.16E+02 8.50E+01 G  

Eu-152   I   1.5340E-02                                      4.94E+03             
344.28-7.809E-03 &(  5.666E-02 4.46E+02 2.66E+01 G  
121.78 2.601E-02 ?(  3.654E-02 9.04E+01 2.84E+01 G  
778.90 3.943E-02 &(  1.115E-01 1.81E+02 1.30E+01 G  
964.08 5.956E-03 &   1.563E-01 1.60E+03 1.45E+01 G  

1112.08-7.155E-02 +   1.771E-01 1.58E+02 1.34E+01 G  
1408.01-5.521E-02 +   1.063E-01 1.26E+02 2.09E+01 G  

Eu-154   I   3.0571E-02                                      3.14E+03             
873.18 7.478E-03 ?(  1.158E-01 9.51E+02 1.22E+01 G  
123.07-2.585E-02 +   3.696E-02 9.04E+01 4.04E+01 G  

1274.43 0.000E+00 -   8.625E-02 1.00E+03 3.49E+01 G  
723.30 7.394E-04 %   8.207E-02 6.75E+03 2.00E+01 G  

1004.72 2.207E-02 ?(  8.593E-02 2.47E+02 1.79E+01 G  
996.25 7.180E-02 ?(  1.617E-01 1.46E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   4.1244E+00                                      4.57E+11             
1460.82 4.124E+00  (P 3.377E-01 7.93E+00 1.06E+01 G  

Pa-234   N   6.0234E-02                                      1.63E+12             
131.30 6.426E-02 ?(  6.963E-02 6.98E+01 1.82E+01 G  
569.50 0.000E+00 -   2.034E-01 1.00E+03 9.30E+00 G  
946.00 1.250E-02 -   1.311E-01 6.46E+02 1.35E+01 G  
880.52 3.446E-02 &(  1.806E-01 3.26E+02 1.05E+01 G  
883.24 8.057E-02 ?(  1.780E-01 1.43E+02 9.70E+00 G  

Pb-212   N   2.9324E-01                                      5.12E+12             
238.63 2.962E-01  (P 3.159E-02 1.04E+01 4.36E+01 G  
300.09 2.532E-01  (  4.337E-01 1.09E+02 3.18E+00 G  

Pb-214   N   2.5232E-01                                      5.84E+05             
351.93 2.542E-01  (P 3.637E-02 1.24E+01 3.56E+01 G  
295.22 2.487E-01  (P 7.325E-02 2.19E+01 1.84E+01 G  
242.00 4.733E-01 +   1.530E-01 2.65E+01 7.27E+00 G  

Ra-226   N   4.9368E-01                                      5.84E+05             
186.21 4.937E-01 &(  3.584E-01 4.82E+01 3.56E+00 G  

Th-234   N   2.5496E-01                                      1.63E+12             
63.30 7.338E-02 ?(  9.308E-01 7.74E+02 3.75E+00 G  
92.59 4.117E-01 ?(  4.035E-01 6.31E+01 4.34E+00 G  

Tl-208   N   1.0129E-01                                      5.12E+12             
583.19 9.928E-02  (  1.242E-02 1.56E+01 8.50E+01 G  
277.37 1.272E-01  (  1.563E-01 8.09E+01 6.60E+00 G  
860.53 4.078E-02 -   1.441E-01 2.23E+02 1.24E+01 G  

U-235    N   4.2430E-02                                      2.57E+11             
143.77-1.545E-02 ?(  1.250E-01 4.95E+02 1.09E+01 G  
205.32 1.442E-01  (  2.258E-01 1.00E+02 5.02E+00 G  
163.36 1.446E-01 ?(  2.307E-01 1.01E+02 5.08E+00 G  
185.72 3.547E-02  (  2.161E-02 4.12E+01 5.70E+01 G  

Energy duplication    
93.35 7.664E-02 ?   2.897E-01 2.33E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49        67.         4.     0.001   592.47   2.087E-02   
Th-234      63.16        91.         2.     0.001  1547.22   7.338E-02   
Th-234      92.67        90.        23.     0.008   126.19   4.117E-01   
U-235       93.35        83.         6.     0.002   466.52   7.664E-02   
Eu-152     121.55        45.        11.     0.004   180.74   2.601E-02   
Eu-154     123.26        94.       -16.    -0.006   180.72  -2.585E-02   
Pa-234     132.40        71.        18.     0.007   139.67   6.426E-02   
U-235      143.79        84.        -3.    -0.001   989.51  -1.545E-02   
U-235      164.83        60.        11.     0.004   202.57   1.446E-01   
U-235      185.69        61.        30.     0.011    82.48   3.547E-02   
Ra-226     185.69        66.        26.     0.010    96.47   4.937E-01   
U-235      204.81        48.        10.     0.004   200.07   1.442E-01   
Eu-152     344.54        45.        -2.    -0.001   891.30  -7.809E-03   
Cs-137     661.50        22.         1.     0.000  1632.77   1.443E-03   
Bi-212     727.23        14.         8.     0.003   155.29   1.860E-01   
Eu-152     778.18        13.         3.     0.001   362.09   3.943E-02   
Bi-212     784.62        23.        -3.    -0.001   520.02  -4.094E-01   
Eu-154     875.84        11.         0.     0.000  1901.39   7.478E-03   
Pa-234     880.66        20.         2.     0.001   651.83   3.446E-02   
Pa-234     883.84        16.         4.     0.002   285.21   8.057E-02   
Pa-234     945.12        15.         1.     0.000  1291.21   1.250E-02   
Eu-154     996.83        13.         4.     0.001   292.29   7.180E-02   
Eu-154    1007.23        10.         2.     0.001   493.99   2.207E-02   
Eu-152    1112.07        22.        -4.    -0.002   315.30  -7.155E-02   
Co-60     1172.88        17.         4.     0.001   348.37   8.123E-03   
Co-60     1332.98         9.         6.     0.002   163.41   1.497E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1406.13        13.        -4.    -0.002   252.45  -5.521E-02   
K-40      1460.95        33.       162.     0.060    15.85   4.124E+00  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1498E-01    3.1498E-01   9.8165E-02    1.0078E-01  2.426E-02
Am-241 #A    2.0869E-02    2.0872E-02   1.2366E-01    1.2367E-01  1.004E-01
Bi-212 #A    1.8597E-01    1.8597E-01   2.8879E-01    2.8895E-01  2.107E-01
Bi-214       3.1333E-01    3.1335E-01   7.6925E-02    7.8233E-02  3.348E-02
Co-60  #A    1.1409E-02    1.1550E-02   1.8873E-02    1.8880E-02  1.742E-02
Cs-137 #A    1.4404E-03    1.4435E-03   2.3569E-02    2.3569E-02  1.924E-02
Eu-152 #A    1.5267E-02    1.5340E-02   2.7726E-02    2.7740E-02  5.666E-02
Eu-154 #A    3.0342E-02    3.0571E-02   8.9355E-02    8.9369E-02  1.158E-01
K-40   #     4.1244E+00    4.1244E+00   7.3272E-01    7.6149E-01  3.377E-01
Pa-234 #A    6.0234E-02    6.0234E-02   8.4131E-02    8.5457E-02  6.963E-02
Pb-212       2.9324E-01    2.9324E-01   6.2710E-02    6.7236E-02  3.159E-02
Pb-214       2.5231E-01    2.5232E-01   6.8325E-02    6.9753E-02  3.637E-02
Ra-226 #     4.9366E-01    4.9368E-01   4.7627E-01    4.7745E-01  3.584E-01
Th-234 #A    2.5496E-01    2.5496E-01   3.2173E-01    3.2264E-01  9.308E-01
Tl-208       1.0129E-01    1.0129E-01   3.1654E-02    3.2322E-02  1.242E-02
U-235  #A    4.2430E-02    4.2430E-02   3.4996E-02    3.5103E-02  1.250E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.275E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.2751797E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/11/13 09:08                
Type:            LCS                           Analyzed:        03/05/13 13:55                
Lab ID:          QC675947                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   307 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.5                 0.408     88.2   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243253 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513092629006.4                                                  
File          : 2_20130305_006                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC675947                                                         
Matrix        : Soil                                                             
Batch         : 195355                                                           
Time          : 05-MAR-2013 13:55                                                
Sample Amount : 307 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.23 %                                                           
Cal           : 05-MAR-2013 08:00:02,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.47  88    54-146  .40778        .66196        u    

u=use  

Page 1 of 1                                                                                                           1513092629006.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC675947, 195355, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130305_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/11/2013 09:08           Live Time: 2700   sec

Acquisition Time: 3/5/2013 13:55:58         Real Time: 2706   sec
Analysis Time: 3/27/2013 08:47           Dead Time: 0.23   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.729E-01      2.116E-01      2.189E-01      1.398E-01
Am-241    #AB   -1.338E-01      4.401E-01      4.402E-01      3.595E-01
Bi-212    #      1.568E+00      6.997E-01      7.043E-01      5.930E-01
Bi-214           1.147E+01      4.078E-01      6.620E-01      9.539E-02
Co-60     #AB    0.000E+00      2.844E-02      2.844E-02      6.891E-03
Cs-137    #AB    3.721E-02      6.389E-02      6.391E-02      5.094E-02
Eu-152    #      3.597E-01      1.231E-01      1.248E-01      1.563E-01
Eu-154    #AB    3.059E-01      4.004E-01      4.007E-01      3.108E-01
K-40      #      9.220E+00      1.157E+00      1.246E+00      3.938E-01
Pa-234    #AB    1.050E-01      1.704E-01      1.724E-01      1.950E-01
Pb-212           5.762E-01      1.245E-01      1.333E-01      8.283E-02
Pb-214           1.292E+01      4.062E-01      8.258E-01      1.097E-01
Ra-226           1.460E+01      1.865E+00      2.112E+00      1.090E+00
Th-234    #AB    5.529E-01      3.557E+00      3.558E+00      2.918E+00
Tl-208           1.897E-01      5.989E-02      6.113E-02      3.596E-02
U-235     #      7.081E-01      9.075E-02      1.015E-01      3.761E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.338E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Sample description                                             
QC675947, 195355, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130305_006.An1

Acquisition information
Start time:                 3/5/2013 13:55:58
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/11/2013 09:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0524

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.29       12. 321.71   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82      662.   6.65   0.84  2.836E-02
77.25     1267.   3.90   0.84  3.018E-02
79.33       77.  47.03   0.84  3.165E-02
83.86       75.  39.89   0.87  3.466E-02
87.32      483.   8.01   0.85  3.672E-02
90.04      189.  17.68   0.85  3.821E-02
92.77       47.  73.57   0.86  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  6.675E-01 U235  
93.35   5.760  6.675E-01 U235  

92.77       47.  73.57   0.86  3.990E-02    93.35   4.100  9.378E-01 Ac228 
93.35   5.760  6.675E-01 U235  

120.60       41.  62.23   0.33  4.827E-02
133.29        8. 407.57   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  2.915E-02 Pa234 
139.20       47.  73.31   0.53  5.002E-02
143.82       12. 322.95   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.097E-02 U235  
186.25      766.   6.39   1.10  4.814E-02   185.72  57.000  9.099E-01 U235  

186.21   3.555  1.460E+01 Ra226 
185.72  57.000  9.099E-01 U235  

199.74       36.  67.50   0.73  4.694E-02
205.36       33. 106.73   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  4.668E-01 U235  
238.65      413.   8.20   1.01  4.318E-02   238.63  43.600  7.010E-01 Pb212 
242.00     1234.   3.61   1.01  4.285E-02   242.00   7.268  1.292E+01 Pb214 
295.16     2722.   2.24   1.03  3.814E-02   295.22  18.414  1.262E+01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.01       46.  58.75   1.07  3.774E-02   300.09   3.180  1.241E+00 Pb212 
314.23       51.  43.78   0.62  3.665E-02
338.13       92.  27.90   0.87  3.495E-02   338.32  11.400  7.573E-01 Ac228 
351.83     4896.   1.57   1.17  3.404E-02   351.93  35.600  1.315E+01 Pb214 
474.61       14.  82.44   0.59  2.781E-02
569.25       11. 169.49   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.571E-01 Pa234 
583.19      120.  15.78   1.82  2.416E-02   583.19  85.000  1.897E-01 Tl208 
609.39     3744.   1.77   1.31  2.345E-02   609.31  45.490  1.142E+01 Bi214 
661.62       21.  85.85   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.69      123.  17.03   0.70  2.208E-02
768.47      356.   6.72   1.26  2.001E-02
780.55       13. 104.95   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.690E-01 Eu152 
786.19       73.  22.31   1.49  1.972E-02   785.37   1.110  1.085E+01 Bi212 

785.37   1.110  1.085E+01 Bi212 
873.52       21.  65.44   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.22      117.  16.17   1.06  1.779E-02   911.20  26.200  8.213E-01 Ac228 
950.34       12.  81.15   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.713E-01 Pa234 
964.57       36.  44.21   1.61  1.710E-02   964.08  14.500  4.785E-01 Eu152 

964.08  14.500  4.785E-01 Eu152 
968.93       58.  25.43   1.11  1.704E-02   968.96  15.900  7.041E-01 Ac228 

1110.91       16.  62.79   1.70  1.544E-02  1112.08  13.410  2.489E-01 Eu152 
1112.08  13.410  2.489E-01 Eu152 

1120.35      819.   4.16   1.79  1.535E-02  1120.29  14.910  1.162E+01 Bi214 
1238.10      332.   7.20   1.63  1.426E-02
1281.12       72.  20.57   0.81  1.389E-02
1377.76      261.   7.48   1.20  1.313E-02
1408.04       86.  17.12   1.84  1.291E-02  1408.01  20.850  1.041E+00 Eu152 

1408.01  20.850  1.041E+00 Eu152 
1460.84      374.   6.00   2.30  1.254E-02  1460.82  10.550  9.220E+00 K40   
1621.28        9.  86.87   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.732E+00 Bi212 
1729.38      164.   8.67   1.37  1.088E-02
1764.26      699.   4.02   1.62  1.069E-02  1764.49  15.310  1.391E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.96    74.81       927.       495. 1.746E+04   20.70   0.744  -       M
308.67    77.24       751.      1178. 3.903E+04    8.79   0.838  -       D
316.95    79.31       620.        67. 2.108E+03  108.32   0.841 TH-227   D
335.15    83.86       410.        75. 2.164E+03   79.78   0.872 TH-231  sM
348.86    87.30       613.       512. 1.394E+04   17.40   1.106  -      sM

204 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
359.72    90.01       517.       176. 4.610E+03   39.48   0.978  -       M
481.95   120.60       328.        41. 8.578E+02  127.49   0.332  -       c
556.25   139.20       498.        47. 9.417E+02  146.62   0.529  -       c
798.18   199.74       284.        36. 7.563E+02  134.99   0.731  -       c

1255.77   314.23       183.        51. 1.380E+03   87.56   0.616  -      s 
1896.91   474.61        67.        14. 5.178E+02  164.89   0.590  -      sc
2661.02   665.69        94.       123. 5.583E+03   28.61   0.704 BI-214  sM
3072.11   768.47        69.       356. 1.777E+04   13.43   1.255 BI-214   M
4951.45  1238.10        60.       332. 2.329E+04   14.41   1.629 BI-214    
5123.67  1281.12        40.        72. 5.219E+03   41.13   0.813 BI-214  s 
5510.63  1377.76        32.       261. 1.984E+04   14.97   1.203 BI-214  s 
6919.03  1729.38        10.       164. 1.503E+04   17.33   1.369 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.25    59.36       667.       -22.    -0.008   328.84   0.819s
Th-234    252.93    63.29       723.        12.     0.004   643.43   0.823s
Ac-228    373.06    93.35       576.        47.     0.017   147.14   0.856D
U-235     373.06    93.35       576.        47.     0.017   147.14   0.856D
Pa-234    532.66   133.29       536.         8.     0.003   815.13   0.898s
U-235     574.70   143.82       737.        12.     0.004   645.91   0.911s
U-235     744.30   186.26       698.       717.     0.266    12.82   0.956 
Ra-226    744.27   186.25       604.       766.     0.284    12.77   1.097 
U-235     820.65   205.36       617.        33.     0.012   213.46   0.976s
Pb-212    953.63   238.64       421.       333.     0.123    21.10   0.813 
Pb-214    967.03   241.99       500.      1195.     0.443     8.44   0.938 
Tl-208   1106.06   276.77       515.       -25.    -0.009   256.91   1.050s
Pb-214   1179.54   295.16       352.      2718.     1.007     4.49   1.031 
Pb-212   1198.93   300.01       349.        46.     0.017   117.50   1.073 
Ac-228   1351.32   338.13       230.        92.     0.034    55.81   0.873 
Eu-152   1378.24   344.87       355.       -25.    -0.009   212.82   1.116s
Pb-214   1406.05   351.83       306.      4888.     1.810     3.14   1.172 
Pa-234   2275.33   569.25       168.        11.     0.004   338.97   1.321s
Tl-208   2331.09   583.19        94.       120.     0.044    31.57   1.816s
Bi-214   2435.85   609.39       179.      3736.     1.384     3.55   1.315 
Cs-137   2644.72   661.62       159.        21.     0.008   171.70   1.396s
Eu-152   3120.43   780.55        91.        13.     0.005   209.89   1.486s
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3142.99   786.19        96.        73.     0.027    44.62   1.491s
Eu-154   3492.37   873.52        82.        21.     0.008   130.87   1.553s
Pa-234   3531.98   883.42       104.        -7.    -0.003   398.24   1.560s
Ac-228   3643.22   911.22        74.       117.     0.043    32.34   1.060s
Pa-234   3799.71   950.34        44.        12.     0.005   162.30   1.602s
Eu-152   3856.66   964.57       110.        36.     0.013    88.41   1.613s
Ac-228   3874.13   968.93        52.        58.     0.022    50.85   1.106s
Eu-154   4020.05  1005.40        91.        -6.    -0.002   437.01   1.639s
Eu-152   4442.34  1110.91        41.        16.     0.006   125.58   1.701s
Bi-214   4480.09  1120.35        87.       816.     0.302     8.32   1.788 
Co-60    4701.27  1175.60        60.        -4.    -0.001   609.83   1.735s
Eu-152   5631.86  1408.04        65.        86.     0.032    34.23   1.843s
K-40     5843.32  1460.84        47.       374.     0.139    12.00   2.296s
Bi-212   6485.93  1621.28        28.         9.     0.003   173.75   1.915s
Bi-214   7058.78  1764.26        20.       699.     0.259     8.04   1.619 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.7286E-01                                      5.12E+12             
911.20 8.213E-01  (  1.398E-01 1.62E+01 2.62E+01 G  
968.96 7.041E-01  (  2.032E-01 2.54E+01 1.59E+01 G  
338.32 7.573E-01  (  2.890E-01 2.79E+01 1.14E+01 G  

Energy duplication    
93.35 9.378E-01     1.114E+00 7.36E+01 4.10E+00 XA 

Am-241   I  -1.3382E-01                                      1.58E+05             
59.54-1.338E-01 ?(  3.595E-01 1.64E+02 3.59E+01 G  

Bi-212   N   1.5681E+00                                      5.12E+12             
727.33-1.891E-02 %(  5.930E-01 1.91E+03 6.65E+00 G  
785.37 1.085E+01  (  3.395E+00 2.23E+01 1.11E+00 G  

1620.74 1.732E+00 &(  2.294E+00 8.69E+01 1.51E+00 G  

Bi-214   N   1.1468E+01                                      5.84E+05             
609.31 1.142E+01  (P 9.539E-02 1.77E+00 4.55E+01 G  

1120.29 1.162E+01  (P 3.101E-01 4.16E+00 1.49E+01 G  
1764.49 1.391E+01 +   2.096E-01 4.02E+00 1.53E+01 G  

Cs-137   I   3.7208E-02                                      1.10E+04             
661.66 3.721E-02 ?(  5.094E-02 8.58E+01 8.50E+01 G  

206 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   3.5970E-01                                      4.94E+03             
344.28-9.072E-02 ?(  1.563E-01 1.06E+02 2.66E+01 G  
121.78-5.907E-03 %   1.505E-01 1.55E+03 2.84E+01 G  
778.90 1.690E-01 ?(  2.820E-01 1.05E+02 1.30E+01 G  
964.08 4.785E-01  (  3.230E-01 4.42E+01 1.45E+01 G  

1112.08 2.489E-01 ?(  2.358E-01 6.28E+01 1.34E+01 G  
1408.01 1.041E+00 ?(  2.278E-01 1.71E+01 2.09E+01 G  

Eu-154   I   3.0593E-01                                      3.14E+03             
873.18 3.059E-01 ?(  3.108E-01 6.54E+01 1.22E+01 G  
123.07 2.754E-03 &   1.082E-01 2.39E+03 4.04E+01 G  

1274.43-1.715E-03 %   1.204E-01 4.26E+03 3.49E+01 G  
723.30-2.000E-03 %   1.786E-01 5.42E+03 2.00E+01 G  

1004.72-6.934E-02 &   2.454E-01 2.19E+02 1.79E+01 G  
996.25-3.565E-03 %   3.891E-01 6.63E+03 1.05E+01 G  

K-40     N   9.2195E+00                                      4.57E+11             
1460.82 9.220E+00 @(P 3.938E-01 6.00E+00 1.06E+01 G  

Pa-234   N   1.0499E-01                                      1.63E+12             
131.30 2.915E-02 &(  1.950E-01 4.08E+02 1.82E+01 G  
569.50 1.571E-01 &(  4.318E-01 1.69E+02 9.30E+00 G  
946.00 1.713E-01 &(  2.144E-01 8.11E+01 1.35E+01 G  
880.52-1.873E-02 %   3.659E-01 1.19E+03 1.05E+01 G  
883.24-1.360E-01 +   4.385E-01 1.99E+02 9.70E+00 G  

Pb-212   N   5.7624E-01                                      5.12E+12             
238.63 5.762E-01  (P 8.283E-02 1.06E+01 4.36E+01 G  
300.09 1.241E+00 + P 1.182E+00 5.87E+01 3.18E+00 G  

Pb-214   N   1.2917E+01                                      5.84E+05             
351.93 1.315E+01  (P 1.097E-01 1.57E+00 3.56E+01 G  
295.22 1.262E+01  (P 2.031E-01 2.24E+00 1.84E+01 G  
242.00 1.251E+01  (  5.453E-01 4.22E+00 7.27E+00 G  

Ra-226   N   1.4602E+01                                      5.84E+05             
186.21 1.460E+01  (  1.090E+00 6.39E+00 3.56E+00 G  

Th-234   N   5.5286E-01                                      1.63E+12             
63.30 5.529E-01 ?(  2.918E+00 3.22E+02 3.75E+00 G  
92.59-1.114E-02 %   1.099E+00 5.99E+03 4.34E+00 G  

Tl-208   N   1.8972E-01                                      5.12E+12             
583.19 1.897E-01  (  3.596E-02 1.58E+01 8.50E+01 G  
277.37-3.153E-01 -   6.593E-01 1.28E+02 6.60E+00 G  
860.53 0.000E+00 -   4.316E-01 1.00E+03 1.24E+01 G  

207 of 386



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:47:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   7.0812E-01                                      2.57E+11             
143.77 7.097E-02 ?(  3.761E-01 3.23E+02 1.09E+01 G  
205.32 4.668E-01 ?(  8.100E-01 1.07E+02 5.02E+00 G  
163.36 3.767E-02 %   7.117E-01 1.15E+03 5.08E+00 G  
185.72 8.517E-01 &(  7.307E-02 6.41E+00 5.70E+01 G  

Energy duplication    
93.35 6.675E-01     7.931E-01 7.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.36       667.       -22.    -0.008   328.84  -1.338E-01   
Th-234      63.29       723.        12.     0.004   643.43   5.529E-01   
U-235       93.35       576.        47.     0.017   147.14   6.675E-01   
Pa-234     133.29       536.         8.     0.003   815.13   2.915E-02   
U-235      143.82       737.        12.     0.004   645.91   7.097E-02   
U-235      186.26       698.       717.     0.266    12.82   8.517E-01   
U-235      205.36       617.        33.     0.012   213.46   4.668E-01   
Eu-152     344.87       355.       -25.    -0.009   212.82  -9.072E-02   
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     569.25       168.        11.     0.004   338.97   1.571E-01   
Eu-152     780.55        91.        13.     0.005   209.89   1.690E-01   
Bi-212     786.19        96.        73.     0.027    44.62   1.085E+01   
Eu-154     873.52        82.        21.     0.008   130.87   3.059E-01   
Pa-234     883.42       104.        -7.    -0.003   398.24  -1.360E-01   
Pa-234     950.34        44.        12.     0.005   162.30   1.713E-01   
Eu-152     964.57       110.        36.     0.013    88.41   4.785E-01   
Eu-154    1005.40        91.        -6.    -0.002   437.01  -6.934E-02   
Eu-152    1110.91        41.        16.     0.006   125.58   2.489E-01   
Co-60     1175.60        60.        -4.    -0.001   609.83  -8.114E-03   
Eu-152    1408.04        65.        86.     0.032    34.23   1.041E+00   
Bi-212    1621.28        28.         9.     0.003   173.75   1.732E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.7286E-01    7.7286E-01   2.1160E-01    2.1888E-01  1.398E-01
Am-241 #A   -1.3381E-01   -1.3382E-01   4.4006E-01    4.4017E-01  3.595E-01
Bi-212 #C    1.5681E+00    1.5681E+00   6.9966E-01    7.0426E-01  5.930E-01
Bi-214       1.1467E+01    1.1468E+01   4.0778E-01    6.6196E-01  9.539E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.8440E-02    2.8440E-02  6.891E-03
Cs-137 #A    3.7156E-02    3.7208E-02   6.3886E-02    6.3909E-02  5.094E-02
Eu-152 #C    3.5858E-01    3.5970E-01   1.2312E-01    1.2484E-01  1.563E-01
Eu-154 #A    3.0443E-01    3.0593E-01   4.0037E-01    4.0069E-01  3.108E-01
K-40   #     9.2195E+00    9.2195E+00   1.1567E+00    1.2461E+00  3.938E-01
Pa-234 #A    1.0499E-01    1.0499E-01   1.7040E-01    1.7239E-01  1.950E-01
Pb-212       5.7624E-01    5.7624E-01   1.2449E-01    1.3330E-01  8.283E-02
Pb-214       1.2917E+01    1.2917E+01   4.0624E-01    8.2579E-01  1.097E-01
Ra-226       1.4601E+01    1.4602E+01   1.8649E+00    2.1116E+00  1.090E+00
Th-234 #A    5.5286E-01    5.5286E-01   3.5572E+00    3.5576E+00  2.918E+00
Tl-208       1.8972E-01    1.8972E-01   5.9889E-02    6.1129E-02  3.596E-02
U-235  #C    7.0812E-01    7.0812E-01   9.0746E-02    1.0153E-01  3.761E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   83.8 to  2035.0 keV)     4.974E+01  pCi/g         
Total Decayed Activity (   83.8 to  2035.0 keV) 4.9744995E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243253                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/11/13 09:03                
Lab ID:          QC675946                      Analyzed:        03/05/13 14:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0130 U         0.0732         0.0588            0.9     
Bismuth-212                          0.0567           0.172          0.0529                    
Bismuth-214                          0.00846 U        0.0392         0.0376                    
Cesium-137                           0.000150 U       0.0146         0.0120            0.07    
Cobalt-60                            0.000579 U       0.00726        0.0210            0.03    
Europium-152                         0.0156 U         0.0438         0.0341            0.1     
Europium-154                         0.0131 U         0.0438         0.172             0.2     
Lead-212                            -0.00763 U        0.886          0.0217                    
Lead-214                            -0.00731 U        0.0673         0.0321                    
Potassium-40                        -0.467 U         18.7            0.336                     
Protactinium-234                     0.0143 U         0.0470         0.0352                    
Radium-226 (By Bismuth-214)          0.00846 U        0.0392         0.0376            0.2     
Thallium-208                         0.00738 U        0.0215         0.0138                    
Thorium-232 (By Actinium-228)        0.0248 U         0.0621         0.0465            0.9     
Thorium-234                          0.299 U          0.554          0.420                     
Uranium-235                          0.0302 U         0.0936         0.0720            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243253 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC675946                                                       

Seqnum : 1503092616007.8                               Matrix        : Soil                                                           

File   : 1_20130305_007                                Batch         : 195355                       Time      : 05-MAR-2013 14:01     

Cal    : 11-APR-2013 19:48:20,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.0130        0.0588  0.9   .073158       .073164       u     
Bismuth-212                     0.0567        0.0529        .17247        .1725         u     
Bismuth-214                     0.00846       0.0376        .039235       .039237       u     
Cesium-137                      0.000150      0.0120  0.07  .014624       .014624       u     
Cobalt-60                       0.000579      0.0210  0.03  .0072634      .0072634      u     
Europium-152                    0.0156        0.0341  0.1   .043842       .043851       u     
Europium-154                    0.0131        0.172   0.2   .043753       .043758       u     
Lead-212                        -0.00763      0.0217        .88594        .88594        u     
Lead-214                        -0.00731      0.0321        .067283       .067284       u     
Potassium-40                    -0.467        0.336         18.664        18.664        u     
Protactinium-234                0.0143        0.0352        .047          .047134       u     
Radium-226 (By Bismuth-214)     0.00846       0.0376  0.2   .039235       .039237       u     
Thallium-208                    0.00738       0.0138        .021543       .021549       u     
Thorium-232 (By Actinium-228)   0.0248        0.0465  0.9   .062096       .062122       u     
Thorium-234                     0.299         0.420         .55406        .55478        u     
Uranium-235                     0.0302        0.0720  0.18  .093648       .093668       u     

u=use  

Page 1 of 1                                                                                                           1503092616007.8
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC675946, 195355, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130305_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/11/2013 09:03           Live Time: 2700   sec

Acquisition Time: 3/5/2013 14:01:22         Real Time: 2702   sec
Analysis Time: 4/15/2013 14:13           Dead Time: 0.08   %

Analysis Quantity: 3.240E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.484E-02      6.210E-02      6.212E-02      4.650E-02
Am-241    #AB    1.301E-02      7.316E-02      7.316E-02      5.881E-02
Bi-212    #      5.667E-02      1.725E-01      1.725E-01      5.285E-02
Bi-214    #AB    8.464E-03      3.924E-02      3.924E-02      3.758E-02
Co-60     #AB    5.785E-04      7.263E-03      7.263E-03      2.099E-02
Cs-137    #AB    1.500E-04      1.462E-02      1.462E-02      1.202E-02
Eu-152    #AB    1.562E-02      4.384E-02      4.385E-02      3.407E-02
Eu-154    #AB    1.313E-02      4.375E-02      4.376E-02      1.716E-01
K-40      #AB   -4.666E-01      1.866E+01      1.866E+01      3.359E-01
Pa-234    #AB    1.426E-02      4.700E-02      4.713E-02      3.522E-02
Pb-212    #AB   -7.628E-03      8.859E-01      8.859E-01      2.169E-02
Pb-214    #AB   -7.306E-03      6.728E-02      6.728E-02      3.213E-02
Ra-226    #AB    5.325E-02      2.830E-01      2.830E-01      2.275E-01
Th-234    #AB    2.991E-01      5.541E-01      5.548E-01      4.201E-01
Tl-208    #AB    7.379E-03      2.154E-02      2.155E-02      1.375E-02
U-235     #AB    3.024E-02      9.365E-02      9.367E-02      7.200E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.367E-01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Sample description                                             
QC675946, 195355, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130305_007.An1

Acquisition information
Start time:                 3/5/2013 14:01:22
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 19:48:20
Zero offset:           0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2400E+02) = 

8.3417E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/11/2013 09:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.85    60.27        26.         3.     0.001   562.21   0.827s
Th-234    253.15    63.35        21.         8.     0.003   185.22   0.831s
Th-234    366.30    91.64        41.        -7.    -0.002   285.00   0.865s
Eu-152    486.22   121.63        36.        -3.    -0.001   499.57   0.899s
Eu-154    490.33   122.66        30.         3.     0.001   495.61   0.900s
U-235     583.35   145.92        32.         3.     0.001   587.18   0.924s
U-235     651.81   163.04        30.         5.     0.002   309.67   0.946s
U-235     739.45   184.96        34.         2.     0.001   837.88   0.971s
Ra-226    742.12   185.63        30.         3.     0.001   531.52   0.971s
U-235     822.39   205.70        44.        -1.     0.000  1559.23   0.992s
Tl-208   1105.81   276.57        21.         2.     0.001   730.24   1.071s
Pb-214   1180.65   295.28        36.        -9.    -0.003   444.90   1.090s
Pb-212   1198.08   299.64        24.        -2.    -0.001   659.45   1.095s
Ac-228   1351.92   338.11        24.        -1.     0.000  1037.43   1.135 
Eu-152   1378.99   344.88        19.         5.     0.002   280.77   1.141s
Pb-214   1406.48   351.75        29.        -3.    -0.001   222.28   1.149s
Pa-234   2283.02   570.91        21.        -1.    -0.001   921.42   1.365s
Tl-208   2330.82   582.86        15.         4.     0.001   291.94   1.377s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2894.23   723.71         7.         0.     0.000  1878.89   1.504s
Eu-152   3113.00   778.40        10.        -1.     0.000   730.54   1.551s
Bi-212   3140.43   785.25         7.         3.     0.001   304.37   1.557s
Tl-208   3444.27   861.20        18.         1.     0.000  1907.63   1.619s
Ac-228   3644.85   911.34         9.         4.     0.001   249.98   1.659s
Pa-234   3784.04   946.14         7.         2.     0.001   329.60   1.686s
Eu-152   3853.69   963.54        17.        -2.    -0.001   537.04   1.700s
Eu-154   3987.19   996.91        15.        -3.    -0.001   436.67   1.725s
Eu-154   4013.71  1003.54        12.         3.     0.001   333.13   1.731s
Bi-214   4479.35  1119.92        16.         2.     0.001   297.19   1.814s
Co-60    4690.93  1172.80         8.         1.     0.000  1518.18   1.850s
Eu-154   5098.90  1274.76        11.         3.     0.001   373.13   1.915s
Bi-212   6488.10  1621.90         5.        -1.    -0.001   480.78   2.104s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.4841E-02                                      5.12E+12             
911.20 2.484E-02 ?(  4.650E-02 1.25E+02 2.62E+01 G  
968.96 6.972E-04 &   8.649E-02 7.54E+03 1.59E+01 G  
338.32-1.045E-02 -   8.808E-02 5.19E+02 1.14E+01 G  

Energy duplication    
93.35 2.844E-03 &   2.563E-01 5.48E+03 4.10E+00 XA 

Am-241   I   1.3013E-02                                      1.58E+05             
59.54 1.301E-02 &(  5.881E-02 2.81E+02 3.59E+01 G  

Bi-212   N   5.6665E-02                                      5.12E+12             
727.33 0.000E+00 ?(  5.285E-02 1.00E+03 6.65E+00 G  
785.37 3.961E-01 ?(  9.124E-01 1.52E+02 1.11E+00 G  

1620.74-2.520E-01 +   9.336E-01 2.40E+02 1.51E+00 G  

Bi-214   N   8.4644E-03                                      5.84E+05             
609.31 1.608E-05 &(P 3.758E-02 9.24E+01 4.55E+01 G  

1120.29 3.424E-02 &(P 1.286E-01 1.49E+02 1.49E+01 G  
1764.49 0.000E+00 -   4.497E-02 1.00E+03 1.53E+01 G  

Co-60    T   5.7854E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  2.099E-02 1.00E+03 1.00E+02 G  
1173.23 1.158E-03 ?(  1.425E-02 7.59E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   1.5003E-04                                      1.10E+04             
661.66 1.500E-04 %(  1.202E-02 4.87E+03 8.50E+01 G  

Eu-152   I   1.5615E-02                                      4.94E+03             
344.28 1.561E-02  (  3.407E-02 1.40E+02 2.66E+01 G  
121.78-7.566E-03 -   3.041E-02 2.50E+02 2.84E+01 G  
778.90-1.554E-02 +   9.072E-02 3.65E+02 1.30E+01 G  
964.08-2.865E-02 +   1.228E-01 2.69E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.215E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.523E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.3134E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.716E-01 1.00E+03 1.22E+01 G  
123.07 4.947E-03 &(  1.968E-02 2.48E+02 4.04E+01 G  

1274.43 1.714E-02 &(  4.972E-02 1.87E+02 3.49E+01 G  
723.30-2.981E-03 +   4.548E-02 9.39E+02 2.00E+01 G  

1004.72 3.278E-02 ?(  8.453E-02 1.67E+02 1.79E+01 G  
996.25-4.734E-02 +   1.634E-01 2.18E+02 1.05E+01 G  

K-40     N  -4.6660E-01                                      4.57E+11             
1460.82-4.666E-01 %(P 3.359E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.4260E-02                                      1.63E+12             
131.30 4.004E-04 &(  3.522E-02 5.35E+03 1.82E+01 G  
569.50-1.957E-02 +   1.461E-01 4.61E+02 9.30E+00 G  
946.00 3.294E-02 &(  8.246E-02 1.65E+02 1.35E+01 G  
880.52-7.520E-03 %   1.519E-01 1.24E+03 1.05E+01 G  
883.24 0.000E+00 -   9.879E-02 1.00E+03 9.70E+00 G  

Pb-212   N  -7.6280E-03                                      5.12E+12             
238.63-7.628E-03 &(P 2.169E-02 2.82E+03 4.36E+01 G  
300.09-5.512E-02 +   2.929E-01 3.30E+02 3.18E+00 G  

Pb-214   N  -7.3063E-03                                      5.84E+05             
351.93-7.306E-03 &(P 3.213E-02 1.11E+02 3.56E+01 G  
295.22-3.777E-02 + P 6.120E-02 2.22E+02 1.84E+01 G  
242.00-1.396E-03 %   1.238E-01 5.39E+03 7.27E+00 G  

Ra-226   N   5.3246E-02                                      5.84E+05             
186.21 5.325E-02 ?(  2.275E-01 2.66E+02 3.56E+00 G  

Th-234   N   2.9913E-01                                      1.63E+12             
63.30 2.991E-01 &(  4.201E-01 9.26E+01 3.75E+00 G  
92.59-1.133E-01 -   2.558E-01 1.42E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.3793E-03                                      5.12E+12             
583.19 6.087E-03 ?(  1.375E-02 1.46E+02 8.50E+01 G  
277.37 2.152E-02 ?(  1.268E-01 3.65E+02 6.60E+00 G  
860.53 8.710E-03 ?(  1.357E-01 9.54E+02 1.24E+01 G  

U-235    N   3.0241E-02                                      2.57E+11             
143.77 1.521E-02 ?(  7.200E-02 2.94E+02 1.09E+01 G  
205.32-1.586E-02 +   2.023E-01 7.80E+02 5.02E+00 G  
163.36 6.262E-02 ?(  1.532E-01 1.55E+02 5.08E+00 G  
185.72 2.211E-03 -   1.504E-02 4.19E+02 5.70E+01 G  

Energy duplication    
93.35 2.024E-03 &   1.825E-01 5.48E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.27        26.         3.     0.001   562.21   1.301E-02   
Th-234      63.35        21.         8.     0.003   185.22   2.991E-01   
Th-234      91.64        41.        -7.    -0.002   285.00  -1.133E-01   
Eu-152     121.63        36.        -3.    -0.001   499.57  -7.566E-03   
Eu-154     122.66        30.         3.     0.001   495.61   4.947E-03   
U-235      145.92        32.         3.     0.001   587.18   1.521E-02   
U-235      163.04        30.         5.     0.002   309.67   6.262E-02   
U-235      184.96        34.         2.     0.001   837.88   2.211E-03   
Ra-226     185.63        30.         3.     0.001   531.52   5.325E-02   
U-235      205.70        44.        -1.     0.000  1559.23  -1.586E-02   
Tl-208     276.57        21.         2.     0.001   730.24   2.152E-02   
Pb-214     295.28        36.        -9.    -0.003   444.90  -3.777E-02  P
Pb-212     299.64        24.        -2.    -0.001   659.45  -5.512E-02   
Ac-228     338.11        24.        -1.     0.000  1037.43  -1.045E-02   
Eu-152     344.88        19.         5.     0.002   280.77   1.561E-02   
Pb-214     351.75        29.        -3.    -0.001   222.28  -7.306E-03  P
Pa-234     570.91        21.        -1.    -0.001   921.42  -1.957E-02   
Tl-208     582.86        15.         4.     0.001   291.94   6.087E-03   
Eu-154     723.71         7.         0.     0.000  1878.89  -2.981E-03   
Eu-152     778.40        10.        -1.     0.000   730.54  -1.554E-02   
Bi-212     785.25         7.         3.     0.001   304.37   3.961E-01   
Tl-208     861.20        18.         1.     0.000  1907.63   8.710E-03   
Ac-228     911.34         9.         4.     0.001   249.98   2.484E-02   
Pa-234     946.14         7.         2.     0.001   329.60   3.294E-02   
Eu-152     963.54        17.        -2.    -0.001   537.04  -2.865E-02   
Eu-154     996.91        15.        -3.    -0.001   436.67  -4.734E-02   
Eu-154    1003.54        12.         3.     0.001   333.13   3.278E-02   
Bi-214    1119.92        16.         2.     0.001   297.19   3.424E-02  P
Co-60     1172.80         8.         1.     0.000  1518.18   1.158E-03   
Eu-154    1274.76        11.         3.     0.001   373.13   1.714E-02   
Bi-212    1621.90         5.        -1.    -0.001   480.78  -2.520E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.4841E-02    2.4841E-02   6.2096E-02    6.2122E-02  4.650E-02
Am-241 #A    1.3011E-02    1.3013E-02   7.3158E-02    7.3164E-02  5.881E-02
Bi-212 #C    5.6665E-02    5.6665E-02   1.7247E-01    1.7250E-01  5.285E-02
Bi-214 #A    8.4642E-03    8.4644E-03   3.9235E-02    3.9237E-02  3.758E-02
Co-60  #A    5.7393E-04    5.7854E-04   7.2634E-03    7.2634E-03  2.099E-02
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Cs-137 #A    1.4982E-04    1.5003E-04   1.4624E-02    1.4624E-02  1.202E-02
Eu-152 #A    1.5566E-02    1.5615E-02   4.3842E-02    4.3851E-02  3.407E-02
Eu-154 #A    1.3070E-02    1.3134E-02   4.3753E-02    4.3758E-02  1.716E-01
K-40   #A   -4.6660E-01   -4.6660E-01   1.8664E+01    1.8664E+01  3.359E-01
Pa-234 #A    1.4260E-02    1.4260E-02   4.7000E-02    4.7134E-02  3.522E-02
Pb-212 #A   -7.6280E-03   -7.6280E-03   8.8594E-01    8.8594E-01  2.169E-02
Pb-214 #A   -7.3061E-03   -7.3063E-03   6.7283E-02    6.7284E-02  3.213E-02
Ra-226 #A    5.3244E-02    5.3246E-02   2.8301E-01    2.8303E-01  2.275E-01
Th-234 #A    2.9913E-01    2.9913E-01   5.5406E-01    5.5478E-01  4.201E-01
Tl-208 #A    7.3793E-03    7.3793E-03   2.1543E-02    2.1549E-02  1.375E-02
U-235  #A    3.0241E-02    3.0241E-02   9.3648E-02    9.3668E-02  7.200E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

226 of 386



Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:26:01

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0251 +0.250118*Channel -2.0074e-008*Channel**2

FWHM (ch) =   3.3131 +0.000808*Channel +1.07036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.80 -0.02%      0.91     0.93   -2.28%
978.32      244.70   244.65  0.02%      1.03     1.03   -0.15%

1376.80      344.28   344.30 -0.01%      1.15     1.11    3.22%
3115.12      778.90   778.93 -0.00%      1.48     1.48   -0.40%
3855.71      964.08   964.06  0.00%      1.63     1.65   -1.00%
5632.05     1408.01  1408.02 -0.00%      2.06     2.05    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

227 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03

234 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  1
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

244 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:38:12

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250129*Channel -1.8887e-008*Channel**2

FWHM (ch) =   3.1234 +0.001049*Channel -2.59577e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.01%      0.89     0.91   -1.78%
978.28      244.70   244.66  0.02%      1.05     1.03    1.37%

1376.72      344.28   344.30 -0.01%      1.14     1.13    0.67%
3114.95      778.90   778.93 -0.00%      1.54     1.53    0.08%
3855.42      964.08   964.05  0.00%      1.68     1.69   -0.69%
5631.65     1408.01  1408.02 -0.00%      2.05     2.05    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 19:48:20

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0397 +0.250089*Channel -1.76088e-008*Channel**2

FWHM (ch) =   3.0250 +0.001196*Channel -5.60948e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.80 -0.01%      0.91     0.90    0.73%
978.20      244.70   244.66  0.02%      1.03     1.04   -0.07%

1376.67      344.28   344.30 -0.00%      1.13     1.14   -0.83%
3115.12      778.90   778.93 -0.00%      1.55     1.55   -0.21%
3855.75      964.08   964.06  0.00%      1.71     1.70    0.58%
5632.13     1408.01  1408.02 -0.00%      1.99     1.99   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/5/2013  Time: 08:00:02

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0221 +0.250313*Channel -5.25219e-008*Channel**2

FWHM (ch) =   2.9998 +0.001154*Channel -6.68929e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.88 -0.08%      0.87     0.89   -1.47%
977.67      244.70   244.65  0.02%      1.03     1.02    0.93%

1375.40      344.28   344.16  0.03%      1.14     1.12    1.74%
3114.21      778.90   778.99 -0.01%      1.43     1.49   -4.26%
3854.68      964.08   964.07  0.00%      1.66     1.61    3.06%
5631.69     1408.01  1408.00  0.00%      1.84     1.84   -0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00

259 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

262 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:46:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1377 +0.250269*Channel -5.18748e-008*Channel**2

FWHM (ch) =   3.1742 +0.001030*Channel -4.09248e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.92    1.29%
977.23      244.70   244.66  0.02%      1.01     1.04   -2.44%

1374.96      344.28   344.15  0.04%      1.14     1.13    0.92%
3114.04      778.90   778.98 -0.01%      1.50     1.50    0.42%
3854.72      964.08   964.09 -0.00%      1.63     1.63   -0.25%
5631.93     1408.01  1407.99  0.00%      1.92     1.92    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:51:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0334 +0.250303*Channel -5.25947e-008*Channel**2

FWHM (ch) =   3.0273 +0.001003*Channel -2.96777e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.87     0.88   -1.18%
977.77      244.70   244.65  0.02%      0.99     1.00   -0.54%

1375.50      344.28   344.16  0.03%      1.11     1.09    2.08%
3114.35      778.90   778.99 -0.01%      1.47     1.47    0.21%
3854.89      964.08   964.08  0.00%      1.60     1.61   -0.99%
5631.96     1408.01  1408.00  0.00%      1.94     1.93    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

283 of 386



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:36:02
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.56      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130305001_QCAsLeft.An1

Acquisition information
Start time:                 3/5/2013 07:36:02
Live time:                600
Real time:                630
Dead time:                  4.80 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 07:46:58
Zero offset:           0.032 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.748E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0235

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.02    16955.   1.06   1.06  1.892E-02
43.07      636.  18.26   1.06  1.881E-02
45.61     8102.   1.69   1.06  1.873E-02
46.89     1497.  10.18   1.06  1.868E-02
121.80    89980.   0.37   0.91  1.612E-02   121.78  28.410  9.978E-01 QA122 
244.66    17536.   0.93   1.04  1.192E-02   244.70   7.550  9.897E-01 Qa245 
295.91      808.   8.24   1.09  1.073E-02
344.30    49570.   0.48   1.15  9.599E-03   344.28  26.590  9.863E-01 Qa344 
367.78     1644.   4.65   1.21  9.356E-03
411.20     3590.   2.40   1.18  8.906E-03
444.07     4696.   1.93   1.27  8.566E-03
488.77      595.   9.53   1.25  8.103E-03
564.09      456.  13.28   1.07  7.323E-03
586.35      538.  10.86   1.13  7.092E-03
674.73      242.  16.29   1.25  6.177E-03
678.70      525.   8.46   1.25  6.136E-03
688.71      966.   6.84   1.25  6.032E-03
719.51      402.  14.72   1.47  5.713E-03
778.93    13294.   1.04   1.56  5.098E-03   778.90  12.970  1.021E+00 Qa779 
810.38      363.  13.44   1.36  4.978E-03
867.37     3984.   2.28   1.75  4.761E-03
919.00      479.  12.85   1.70  4.565E-03
926.52      262.  16.29   1.29  4.536E-03
964.04    12400.   1.04   1.75  4.394E-03   964.08  14.500  9.886E-01 Qa964 

1005.23      688.   5.63   1.93  4.293E-03
1085.92     8681.   1.13   2.15  4.096E-03
1089.89     1446.   5.97   2.17  4.086E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1112.04    10669.   1.11   1.81  4.032E-03
1212.98     1100.   5.19   2.02  3.786E-03
1299.27     1162.   4.08   1.81  3.575E-03
1407.98    13705.   0.89   2.06  3.309E-03  1408.01  20.850  1.009E+00 Qa1408
1457.48      356.   5.30   1.60  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.56    39.94     10235.     17956. 9.492E+05    2.43   1.209  -      s 
181.78    45.53      5351.      8083. 4.316E+05    3.39   1.057  -       D
186.90    46.81     10485.      1881. 1.007E+05   16.08   1.056  -       D

1183.13   295.91      1454.       808. 7.538E+04   16.49   1.086  -        
1470.52   367.78      1354.      1644. 1.757E+05    9.30   1.211  -      s 
1644.17   411.20      1241.      3590. 4.031E+05    4.80   1.182  -      s 
1775.64   444.07      1170.      4696. 5.482E+05    3.86   1.270  -      s 
1954.41   488.77       936.       595. 7.343E+04   19.06   1.253  -      s 
2255.64   564.09      1188.       456. 6.223E+04   26.57   1.072  -        
2344.67   586.35      1030.       538. 7.591E+04   21.73   1.127  -      s 
2698.20   674.74       656.       242. 3.926E+04   35.77   0.783  -      s 
2714.09   678.71       903.       565. 9.208E+04   20.53   1.102  -        
2754.08   688.71      1060.       966. 1.601E+05   13.67   1.254  -      s 
2877.26   719.51       998.       402. 7.028E+04   29.44   1.471  -      s 
3240.76   810.38       722.       363. 7.296E+04   26.89   1.357  -        
3468.74   867.37      1128.      3984. 8.366E+05    4.57   1.752  -        
3675.26   919.00       828.       479. 1.049E+05   25.71   1.698  -      s 
3705.33   926.52       540.       262. 5.784E+04   32.58   1.291  -      s 
4020.21  1005.39       406.       688. 1.602E+05   11.26   1.927  -       D
4343.04  1085.92       509.      8681. 2.119E+06    2.27   2.153  -       D
4358.91  1089.89      2999.      1446. 3.538E+05   11.94   2.165  -       D
4447.54  1112.04       706.     10669. 2.646E+06    2.21   1.806  -        
4851.39  1212.98       441.      1100. 2.907E+05   10.38   2.018  -        
5196.63  1299.27       193.      1162. 3.250E+05    8.15   1.812  -      s 
5829.69  1457.48         0.       356. 1.117E+05   10.60   1.604  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.87   121.80      5819.     89980.   149.966     0.73   0.909 
Qa-245    978.16   244.66      2966.     17536.    29.227     1.85   1.042 
Qa-344   1376.64   344.30      1930.     49570.    82.617     0.95   1.146s
Qa-779   3114.94   778.93      1401.     13294.    22.156     2.08   1.556 
Qa-964   3855.42   964.04       920.     12400.    20.667     2.07   1.749 
Qa-1408  5631.65  1407.98       188.     13658.    22.764     1.80   2.064s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9782E-01                                      4.94E+03             
121.78 9.978E-01  (  1.971E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8968E-01                                      4.94E+03             
244.70 9.897E-01  (  7.162E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8627E-01                                      4.94E+03             
344.28 9.863E-01  (  2.037E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0211E+00                                      4.94E+03             
778.90 1.021E+00  (  6.699E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8855E-01                                      4.94E+03             
964.08 9.886E-01  (  5.635E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0053E+00                                      4.94E+03             
1408.01 1.005E+00 ?(  2.349E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8502E-01    9.9782E-01   7.2894E-03    1.1415E-01  1.971E-03
Qa-245       8.7780E-01    9.8968E-01   1.8352E-02    1.1447E-01  7.162E-03
Qa-344 #     8.7477E-01    9.8627E-01   9.3791E-03    1.1299E-01  2.037E-03
Qa-779       9.0564E-01    1.0211E+00   2.1196E-02    1.1848E-01  6.699E-03
Qa-964       8.7679E-01    9.8855E-01   2.0507E-02    1.1470E-01  5.635E-03
Qa-1408#     8.9169E-01    1.0053E+00   1.8092E-02    1.1619E-01  2.349E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.7 keV)     5.312E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.7 keV) 5.9887567E+00  uCi           

289 of 386



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 07:47:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305001_QCAsLeft.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:15:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:26:18
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130308001_QCAsLeft.An1

Acquisition information
Start time:                 3/8/2013 07:15:04
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:26:18
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0222

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17262.   1.23   1.18  1.892E-02
45.49     7374.   1.78   0.87  1.873E-02
46.84     2059.   6.24   0.87  1.868E-02
121.80    89772.   0.36   0.91  1.612E-02   121.78  28.410  9.959E-01 QA122 
244.65    17830.   0.90   1.03  1.192E-02   244.70   7.550  1.007E+00 Qa245 
295.91      868.   8.23   1.03  1.073E-02
344.30    49981.   0.48   1.15  9.599E-03   344.28  26.590  9.949E-01 Qa344 
367.71     1678.   4.50   1.13  9.357E-03
411.18     3618.   2.38   1.19  8.907E-03
444.04     4691.   1.99   1.28  8.566E-03
488.74      608.  10.48   1.12  8.103E-03
564.26      557.  12.27   1.21  7.321E-03
586.28      597.  10.86   1.52  7.093E-03
678.61      485.   9.96   1.40  6.137E-03
688.58     1108.   6.73   1.54  6.034E-03
719.48      338.  16.14   1.10  5.713E-03
778.92    13103.   1.06   1.48  5.098E-03   778.90  12.970  1.007E+00 Qa779 
867.39     3721.   2.51   1.43  4.761E-03
919.47      386.  12.33   1.54  4.563E-03
964.03    12582.   1.03   1.64  4.394E-03   964.08  14.500  1.003E+00 Qa964 

1005.11      629.   7.75   1.91  4.293E-03
1085.92     8085.   1.22   1.76  4.096E-03
1089.84     1308.   4.49   1.76  4.087E-03
1112.05    10421.   1.15   1.73  4.032E-03
1212.95     1104.   5.30   1.65  3.786E-03
1299.19     1134.   4.13   1.83  3.575E-03
1407.99    13534.   0.89   2.06  3.309E-03  1408.01  20.850  9.966E-01 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:26:18
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.52      347.   5.88   1.46  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.92    39.97      9967.     17262. 9.126E+05    2.46   1.182  -      s 
181.98    45.50      4932.      7374. 3.937E+05    3.56   0.866  -       D
187.39    46.85      7210.      2059. 1.102E+05   12.47   0.867  -       D

1183.30   295.91      1567.       868. 8.089E+04   16.46   1.027  -        
1470.41   367.71      1298.      1678. 1.794E+05    9.00   1.126  -      s 
1644.28   411.18      1226.      3618. 4.062E+05    4.76   1.190  -        
1775.68   444.04      1254.      4691. 5.476E+05    3.98   1.282  -        
1954.45   488.74      1113.       608. 7.503E+04   20.96   1.121  -        
2256.48   564.26      1417.       557. 7.603E+04   24.55   1.213  -        
2344.55   586.28      1161.       597. 8.412E+04   21.71   1.517  -        
2713.92   678.63      1069.       538. 8.764E+04   23.40   1.592  -        
2753.73   688.58      1173.      1108. 1.836E+05   13.47   1.536  -      s 
2877.34   719.48       908.       338. 5.912E+04   32.27   1.105  -        
3468.99   867.39      1313.      3721. 7.814E+05    5.02   1.433  -        
3677.33   919.47       607.       386. 8.461E+04   24.67   1.538  -        
4019.95  1005.11       500.       629. 1.465E+05   15.51   1.906  -        
4343.25  1085.85       803.      8085. 1.974E+06    2.44   1.755  -       D
4358.93  1089.77      1068.      1308. 3.200E+05    8.98   1.759  -       D
4447.79  1112.05       825.     10421. 2.584E+06    2.29   1.732  -        
4851.49  1212.95       483.      1104. 2.917E+05   10.59   1.648  -      s 
5196.56  1299.19       212.      1134. 3.172E+05    8.26   1.825  -        
5830.14  1457.52        15.       347. 1.089E+05   11.76   1.455  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.80      5586.     89772.   149.620     0.73   0.907 
Qa-245    978.32   244.65      2649.     17830.    29.717     1.79   1.027 
Qa-344   1376.80   344.30      1957.     49981.    83.301     0.95   1.149 
Qa-779   3115.08   778.92      1416.     13103.    21.839     2.11   1.479 
Qa-964   3855.61   964.03       914.     12582.    20.969     2.06   1.638 
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:26:18
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.96  1407.99       176.     13534.    22.557     1.78   2.064 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9594E-01                                      4.94E+03             
121.78 9.959E-01  (  1.932E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0067E+00                                      4.94E+03             
244.70 1.007E+00  (  6.770E-03 8.96E-01 7.55E+00 G  

Qa-344       9.9486E-01                                      4.94E+03             
344.28 9.949E-01  (  2.052E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0069E+00                                      4.94E+03             
778.90 1.007E+00  (  6.736E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0034E+00                                      4.94E+03             
964.08 1.003E+00  (  5.619E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9661E-01                                      4.94E+03             
1408.01 9.966E-01  (  2.276E-03 8.89E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:26:18
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8297E-01    9.9594E-01   7.2230E-03    1.1393E-01  1.932E-03
Qa-245       8.9253E-01    1.0067E+00   1.8036E-02    1.1634E-01  6.770E-03
Qa-344       8.8202E-01    9.9486E-01   9.4576E-03    1.1397E-01  2.052E-03
Qa-779       8.9266E-01    1.0069E+00   2.1290E-02    1.1690E-01  6.736E-03
Qa-964       8.8960E-01    1.0034E+00   2.0667E-02    1.1640E-01  5.619E-03
Qa-1408      8.8357E-01    9.9661E-01   1.7725E-02    1.1515E-01  2.276E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.323E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0044003E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:27:14
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -3.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.07      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 07:38:29
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130311001_QCAsLeft.An1

Acquisition information
Start time:                 3/11/2013 07:27:14
Live time:                600
Real time:                630
Dead time:                  4.81 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 07:38:29
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0226

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17112.   1.20   1.16  1.892E-02
45.49     7204.   1.71   0.83  1.873E-02
46.87     2174.   5.89   0.83  1.868E-02
121.80    89403.   0.36   0.89  1.612E-02   121.78  28.410  9.923E-01 QA122 
244.66    17675.   0.83   1.03  1.192E-02   244.70   7.550  9.984E-01 Qa245 
295.96      953.   7.83   1.16  1.073E-02
344.30    50148.   0.47   1.14  9.599E-03   344.28  26.590  9.986E-01 Qa344 
367.70     1751.   4.31   1.22  9.357E-03
411.22     3624.   2.34   1.25  8.906E-03
444.05     4709.   2.06   1.19  8.566E-03
488.84      656.   9.67   0.95  8.102E-03
564.05      630.   8.36   1.34  7.322E-03
586.42      545.  12.55   1.19  7.092E-03
674.47      257.  16.81   1.44  6.179E-03
678.76      517.   9.14   1.44  6.135E-03
688.77     1023.   7.56   1.62  6.032E-03
719.36      403.  14.92   1.13  5.715E-03
778.94    13414.   1.07   1.54  5.098E-03   778.90  12.970  1.031E+00 Qa779 
867.34     3960.   2.40   1.63  4.762E-03
919.31      373.  13.53   1.46  4.564E-03
964.04    12522.   1.04   1.69  4.394E-03   964.08  14.500  9.991E-01 Qa964 

1005.12      631.   7.59   1.89  4.293E-03
1085.94     8014.   1.21   1.80  4.096E-03
1090.07     1410.   4.05   1.80  4.086E-03
1112.05    10537.   1.15   1.75  4.032E-03
1212.97     1093.   4.46   1.57  3.786E-03
1299.03     1044.   3.84   1.89  3.575E-03

299 of 386



ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 07:38:29
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13543.   0.90   2.07  3.309E-03  1408.01  20.850  9.977E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.91    39.97      9268.     17112. 9.046E+05    2.40   1.164  -      s 
181.97    45.49      3976.      7204. 3.847E+05    3.42   0.829  -       D
187.47    46.87      7112.      2174. 1.164E+05   11.78   0.830  -       D

1183.41   295.96      1645.       953. 8.884E+04   15.65   1.162  -      s 
1470.29   367.70      1268.      1751. 1.871E+05    8.61   1.217  -      s 
1644.31   411.22      1159.      3624. 4.069E+05    4.69   1.253  -        
1775.61   444.05      1380.      4709. 5.497E+05    4.12   1.191  -        
1954.71   488.84      1088.       656. 8.099E+04   19.34   0.948  -      s 
2255.52   564.14      1070.       630. 8.603E+04   16.71   1.339  -       D
2344.97   586.42      1294.       545. 7.691E+04   25.10   1.194  -        
2714.54   678.82       953.       558. 9.102E+04   21.51   1.532  -      s 
2754.32   688.77      1308.      1023. 1.697E+05   15.13   1.623  -        
2876.68   719.36      1035.       403. 7.047E+04   29.85   1.134  -      s 
3468.56   867.34      1266.      3960. 8.317E+05    4.80   1.633  -        
3676.47   919.31       680.       373. 8.177E+04   27.05   1.462  -      s 
4019.72  1005.12       475.       631. 1.470E+05   15.18   1.892  -        
4343.03  1085.87       698.      8014. 1.956E+06    2.42   1.797  -       D
4359.54  1089.99       923.      1410. 3.451E+05    8.09   1.800  -       D
4447.51  1112.05       862.     10537. 2.613E+06    2.31   1.753  -        
4851.25  1212.97       331.      1093. 2.888E+05    8.93   1.567  -        
5195.57  1299.03       145.      1044. 2.920E+05    7.69   1.891  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5567.     89403.   149.005     0.73   0.892 
Qa-245    978.28   244.65      2938.     17781.    29.635     1.84   1.046 
Qa-344   1376.71   344.30      1831.     50148.    83.580     0.95   1.138 
Qa-779   3114.97   778.94      1617.     13414.    22.357     2.14   1.538 
Qa-964   3855.37   964.04       952.     12522.    20.870     2.07   1.687 
Qa-1408  5631.52  1407.99       225.     13543.    22.572     1.80   2.066 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9226E-01                                      4.94E+03             
121.78 9.923E-01  (  1.929E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0044E+00                                      4.94E+03             
244.70 1.004E+00  (  7.134E-03 9.22E-01 7.55E+00 G  

Qa-344       9.9861E-01                                      4.94E+03             
344.28 9.986E-01  (  1.985E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0312E+00                                      4.94E+03             
778.90 1.031E+00  (  7.203E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9908E-01                                      4.94E+03             
964.08 9.991E-01  (  5.736E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9769E-01                                      4.94E+03             
1408.01 9.977E-01  (  2.575E-03 8.98E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7934E-01    9.9226E-01   7.2115E-03    1.1351E-01  1.929E-03
Qa-245       8.9006E-01    1.0044E+00   1.8524E-02    1.1615E-01  7.134E-03
Qa-344       8.8497E-01    9.9861E-01   9.4406E-03    1.1440E-01  1.985E-03
Qa-779       9.1383E-01    1.0312E+00   2.2115E-02    1.1978E-01  7.203E-03
Qa-964       8.8538E-01    9.9908E-01   2.0687E-02    1.1592E-01  5.736E-03
Qa-1408      8.8415E-01    9.9769E-01   1.7912E-02    1.1530E-01  2.575E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.338E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0231838E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

313 of 386



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:49:09
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130305001_QCAsLeft.An1

Acquisition information
Start time:                 3/5/2013 07:49:09
Live time:                600
Real time:                628
Dead time:                  4.43 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0600

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    10640.   1.50   1.14  1.774E-02
45.50     5411.   2.00   0.80  1.759E-02
46.76     1629.   6.78   0.80  1.756E-02
121.88    85989.   0.37   0.87  1.556E-02   121.78  28.410  9.875E-01 QA122 
244.65    17816.   0.93   1.03  1.231E-02   244.70   7.550  9.738E-01 Qa245 
295.83      984.   7.66   1.03  1.099E-02
344.16    50757.   0.47   1.14  9.739E-03   344.28  26.590  9.957E-01 Qa344 
367.56     1792.   4.85   1.22  9.494E-03
411.02     3636.   2.51   1.21  9.042E-03
443.91     4930.   1.94   1.17  8.700E-03
488.74      544.  10.63   1.12  8.234E-03
564.05      623.   8.12   1.32  7.453E-03
586.28      612.  10.17   1.15  7.220E-03
678.63      543.  11.56   1.10  6.260E-03
688.66     1050.   6.44   1.41  6.156E-03
778.99    13342.   1.01   1.43  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.66      369.  14.09   1.09  5.102E-03
867.45     4026.   2.24   1.53  4.894E-03
919.39      482.   9.61   1.52  4.703E-03
926.33      225.  19.94   1.01  4.678E-03
964.07    13006.   0.98   1.67  4.540E-03   964.08  14.500  1.003E+00 Qa964 

1005.10      688.   7.57   1.65  4.432E-03
1085.91     8303.   1.19   1.69  4.219E-03
1089.94     1371.   4.16   1.69  4.209E-03
1112.04    10989.   1.08   1.70  4.150E-03
1212.86     1136.   4.65   1.78  3.885E-03
1299.16     1144.   3.66   1.52  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13969.   0.87   1.84  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.35      354.   5.95   1.75  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5646.     10640. 5.999E+05    2.99   1.141  -      s 
181.88    45.52      3138.      5411. 3.077E+05    4.00   0.803  -       D
186.90    46.77      5285.      1629. 9.278E+04   13.56   0.804  -       D

1182.22   295.83      1676.       984. 8.958E+04   15.31   1.026  -        
1468.96   367.56      1650.      1792. 1.887E+05    9.71   1.215  -      s 
1642.69   411.02      1382.      3636. 4.021E+05    5.02   1.206  -        
1774.17   443.91      1293.      4930. 5.667E+05    3.89   1.172  -        
1953.41   488.74      1001.       544. 6.609E+04   21.26   1.120  -        
2254.53   563.91       965.       623. 8.353E+04   16.23   1.316  -       D
2343.42   586.28      1088.       612. 8.476E+04   20.35   1.154  -        
2712.78   678.63      1063.       543. 8.680E+04   23.11   1.099  -        
2752.86   688.66      1034.      1050. 1.705E+05   12.88   1.409  -      s 
3240.88   810.66       778.       369. 7.233E+04   28.18   1.087  -      s 
3468.09   867.45      1149.      4026. 8.227E+05    4.49   1.532  -        
3675.88   919.39       538.       482. 1.026E+05   19.22   1.519  -        
3703.65   926.33       596.       225. 4.810E+04   39.88   1.006  -      s 
4018.86  1005.10       507.       688. 1.552E+05   15.15   1.653  -      s 
4342.26  1085.83       740.      8303. 1.968E+06    2.38   1.687  -       D
4358.38  1089.86       939.      1371. 3.259E+05    8.31   1.689  -       D
4446.84  1112.04       700.     10989. 2.648E+06    2.15   1.703  -        
4850.41  1212.86       394.      1136. 2.925E+05    9.30   1.777  -        
5195.89  1299.16       136.      1144. 3.129E+05    7.33   1.517  -        
5829.33  1457.35        20.       354. 1.091E+05   11.91   1.745  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.88      5176.     85989.   143.316     0.74   0.875 
Qa-245    977.67   244.65      3072.     17816.    29.693     1.86   1.027 
Qa-344   1375.40   344.16      1819.     50757.    84.595     0.94   1.136 
Qa-779   3114.20   778.99      1218.     13342.    22.236     2.03   1.427 
Qa-964   3854.65   964.07       781.     13006.    21.677     1.96   1.667 
Qa-1408  5631.55  1407.96       198.     13969.    23.282     1.75   1.843 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8747E-01                                      4.94E+03             
121.78 9.875E-01  (  1.925E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7376E-01                                      4.94E+03             
244.70 9.738E-01  (  7.059E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9572E-01                                      4.94E+03             
344.28 9.957E-01  (  1.950E-03 4.70E-01 2.66E+01 G  

Qa-779       1.0012E+00                                      4.94E+03             
778.90 1.001E+00  (  6.103E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0035E+00                                      4.94E+03             
964.08 1.003E+00  (  5.023E-03 9.81E-01 1.45E+01 G  

Qa-1408      1.0092E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.366E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7583E-01    9.8747E-01   7.2991E-03    1.1297E-01  1.925E-03
Qa-245       8.6367E-01    9.7376E-01   1.8075E-02    1.1263E-01  7.059E-03
Qa-344       8.8315E-01    9.9572E-01   9.3625E-03    1.1406E-01  1.950E-03
Qa-779       8.8801E-01    1.0012E+00   2.0324E-02    1.1609E-01  6.103E-03
Qa-964       8.9002E-01    1.0035E+00   1.9692E-02    1.1624E-01  5.023E-03
Qa-1408      8.9513E-01    1.0092E+00   1.7648E-02    1.1656E-01  2.366E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.296E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9708519E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:35:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130308001_QCAsLeft.An1

Acquisition information
Start time:                 3/8/2013 07:35:40
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0565

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10815.   1.53   1.10  1.774E-02
45.49     5551.   2.01   0.84  1.759E-02
46.88     1485.   7.87   0.84  1.755E-02
121.88    86839.   0.37   0.93  1.556E-02   121.78  28.410  9.977E-01 QA122 
244.66    18017.   0.95   1.01  1.231E-02   244.70   7.550  9.852E-01 Qa245 
295.87      879.   8.19   1.07  1.099E-02
344.15    50594.   0.47   1.14  9.740E-03   344.28  26.590  9.929E-01 Qa344 
367.57     1594.   5.04   1.27  9.494E-03
411.02     3724.   2.39   1.14  9.042E-03
443.90     4794.   2.04   1.20  8.701E-03
488.71      594.   9.22   1.45  8.235E-03
503.37      318.  18.95   0.79  8.082E-03
564.25      649.  11.36   1.43  7.449E-03
586.31      655.  10.99   1.18  7.220E-03
678.66      502.  10.40   1.40  6.260E-03
688.65      989.   6.75   1.27  6.156E-03
719.56      445.  11.37   1.20  5.835E-03
764.89      303.  16.39   1.32  5.364E-03
778.98    13520.   0.99   1.50  5.218E-03   778.90  12.970  1.015E+00 Qa779 
810.48      346.  18.45   0.42  5.102E-03
867.49     3865.   1.98   1.56  4.894E-03
919.35      383.  14.22   1.58  4.704E-03
964.08    12836.   0.99   1.63  4.540E-03   964.08  14.500  9.908E-01 Qa964 

1005.10      650.   6.87   1.78  4.432E-03
1085.90     8309.   1.18   1.72  4.219E-03
1089.95     1356.   4.23   1.72  4.209E-03
1112.05    11155.   1.08   1.71  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1084.   4.66   1.88  3.885E-03
1299.08     1164.   3.68   1.76  3.658E-03
1407.97    14093.   0.87   1.92  3.372E-03  1408.01  20.850  1.019E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      6178.     10815. 6.098E+05    3.07   1.096  -      s 
181.22    45.45      3465.      5551. 3.156E+05    4.02   0.841  -       D
186.78    46.84      6082.      1485. 8.457E+04   15.74   0.842  -       D

1181.95   295.87      1595.       879. 8.005E+04   16.38   1.070  -        
1468.60   367.57      1477.      1594. 1.679E+05   10.09   1.265  -        
1642.32   411.02      1270.      3724. 4.119E+05    4.78   1.143  -        
1773.80   443.90      1362.      4794. 5.511E+05    4.08   1.203  -        
1952.97   488.71       925.       594. 7.216E+04   18.43   1.446  -        
2011.61   503.37      1104.       318. 3.935E+04   37.89   0.792  -      s 
2255.09   564.25      1496.       649. 8.712E+04   22.72   1.434  -      s 
2343.29   586.31      1332.       655. 9.072E+04   21.98   1.180  -        
2712.71   678.66       824.       502. 8.027E+04   20.79   1.400  -        
2752.65   688.65      1085.       989. 1.607E+05   13.50   1.269  -        
2876.30   719.56       756.       445. 7.627E+04   22.75   1.200  -        
3057.66   764.89       770.       303. 5.642E+04   32.78   1.323  -        
3240.07   810.48      1065.       346. 6.781E+04   36.89   0.423  -      s 
3467.96   867.44      1337.      3959. 8.090E+05    4.84   1.693  -        
3675.69   919.35       758.       383. 8.134E+04   28.45   1.577  -        
4018.88  1005.10       407.       650. 1.466E+05   13.74   1.779  -        
4342.27  1085.82       642.      8309. 1.969E+06    2.36   1.718  -       D
4358.50  1089.87       969.      1356. 3.221E+05    8.47   1.721  -       D
4446.95  1112.05       722.     11155. 2.688E+06    2.17   1.714  -        
4851.09  1213.00       360.      1084. 2.791E+05    9.33   1.884  -        
5195.77  1299.08       153.      1164. 3.182E+05    7.36   1.757  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.50   121.88      5293.     86796.   144.659     0.74   0.929 
Qa-245    977.22   244.66      3351.     18017.    30.028     1.89   1.012 
Qa-344   1374.95   344.15      1915.     50594.    84.323     0.95   1.140 
Qa-779   3114.02   778.98      1166.     13520.    22.534     1.99   1.504 
Qa-964   3854.72   964.08       789.     12836.    21.394     1.99   1.630 
Qa-1408  5631.84  1407.97       180.     14093.    23.488     1.74   1.924 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9715E-01                                      4.94E+03             
121.78 9.972E-01  (  1.948E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8517E-01                                      4.94E+03             
244.70 9.852E-01  (  7.375E-03 9.46E-01 7.55E+00 G  

Qa-344       9.9295E-01                                      4.94E+03             
344.28 9.929E-01  (  2.001E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0150E+00                                      4.94E+03             
778.90 1.015E+00  (  5.973E-03 9.94E-01 1.30E+01 G  

Qa-964       9.9076E-01                                      4.94E+03             
964.08 9.908E-01  (  5.051E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.259E-03 8.69E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8405E-01    9.9715E-01   7.3435E-03    1.1407E-01  1.948E-03
Qa-245       8.7343E-01    9.8517E-01   1.8648E-02    1.1401E-01  7.375E-03
Qa-344       8.8032E-01    9.9295E-01   9.3955E-03    1.1375E-01  2.001E-03
Qa-779       8.9989E-01    1.0150E+00   2.0182E-02    1.1762E-01  5.973E-03
Qa-964       8.7838E-01    9.9076E-01   1.9713E-02    1.1481E-01  5.051E-03
Qa-1408      9.0305E-01    1.0186E+00   1.7700E-02    1.1762E-01  2.259E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.6 to  2034.9 keV)     5.319E+00  uCi           
Total Decayed Activity ( 1099.6 to  2034.9 keV) 5.9996390E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:40:18
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130311001_QCAsLeft.An1

Acquisition information
Start time:                 3/11/2013 07:40:18
Live time:                600
Real time:                628
Dead time:                  4.41 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    10782.   1.47   1.14  1.774E-02
45.50     5358.   1.99   0.80  1.759E-02
46.79     1577.   7.06   0.80  1.756E-02
121.88    86320.   0.37   0.87  1.556E-02   121.78  28.410  9.921E-01 QA122 
244.65    17743.   0.90   0.99  1.231E-02   244.70   7.550  9.706E-01 Qa245 
295.90      985.   7.87   1.06  1.099E-02
344.16    50791.   0.47   1.11  9.739E-03   344.28  26.590  9.972E-01 Qa344 
367.59     1700.   5.01   1.21  9.494E-03
411.03     3697.   2.47   1.10  9.042E-03
443.91     5067.   1.85   1.28  8.700E-03
488.65      591.  10.03   1.21  8.235E-03
564.02      485.  12.56   1.26  7.452E-03
586.29      551.  11.63   1.40  7.220E-03
674.75      277.  15.43   1.38  6.301E-03
678.82      542.   8.69   1.38  6.258E-03
688.69     1038.   7.24   1.43  6.156E-03
719.46      386.  13.34   1.40  5.836E-03
778.99    13254.   1.03   1.47  5.218E-03   778.90  12.970  9.954E-01 Qa779 
810.55      340.  14.70   1.09  5.102E-03
867.44     3957.   2.33   1.64  4.894E-03
919.40      392.  14.05   1.31  4.703E-03
926.18      215.  18.74   0.69  4.679E-03
964.07    12754.   1.00   1.60  4.540E-03   964.08  14.500  9.849E-01 Qa964 

1005.08      722.   6.97   1.71  4.432E-03
1085.93     8407.   1.17   1.70  4.219E-03
1090.03     1403.   3.78   1.71  4.209E-03
1112.05    11205.   1.07   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1042.   4.89   1.71  3.885E-03
1299.15     1158.   3.54   1.69  3.658E-03
1407.95    13935.   0.87   1.95  3.372E-03  1408.01  20.850  1.008E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

160.00    40.01      5525.     10782. 6.080E+05    2.94   1.135  -      s 
181.93    45.51      2977.      5358. 3.046E+05    3.97   0.803  -       D
187.09    46.80      5408.      1577. 8.984E+04   14.12   0.804  -       D

1182.61   295.90      1731.       985. 8.968E+04   15.73   1.056  -        
1469.15   367.59      1590.      1700. 1.791E+05   10.03   1.206  -      s 
1642.83   411.03      1363.      3697. 4.088E+05    4.94   1.098  -        
1774.28   443.91      1151.      5067. 5.824E+05    3.69   1.282  -        
1953.16   488.65      1007.       591. 7.176E+04   20.05   1.213  -        
2254.55   564.02      1195.       485. 6.507E+04   25.13   1.257  -        
2343.60   586.29      1184.       551. 7.631E+04   23.25   1.395  -        
2713.74   678.84       991.       522. 8.338E+04   22.98   1.373  -        
2753.17   688.69      1245.      1038. 1.687E+05   14.47   1.432  -        
2876.24   719.46       808.       386. 6.611E+04   26.68   1.397  -        
3240.62   810.55       745.       340. 6.668E+04   29.40   1.087  -      s 
3468.24   867.44      1201.      3957. 8.086E+05    4.67   1.636  -        
3676.12   919.40       755.       392. 8.334E+04   28.11   1.313  -        
3703.26   926.18       502.       215. 4.591E+04   37.49   0.687  -      s 
4018.97  1005.08       476.       722. 1.629E+05   13.94   1.705  -        
4342.56  1085.84       628.      8407. 1.993E+06    2.34   1.705  -       D
4358.97  1089.95       703.      1403. 3.334E+05    7.56   1.708  -       D
4447.10  1112.05       700.     11205. 2.700E+06    2.13   1.684  -        
4851.19  1213.00       397.      1042. 2.682E+05    9.77   1.714  -        
5196.10  1299.15       127.      1158. 3.165E+05    7.08   1.694  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.88      5130.     86320.   143.867     0.74   0.868 
Qa-245    977.77   244.65      2734.     17743.    29.572     1.81   0.990 
Qa-344   1375.49   344.16      1813.     50791.    84.652     0.94   1.112 
Qa-779   3114.34   778.99      1345.     13254.    22.089     2.07   1.471 
Qa-964   3854.86   964.07       822.     12754.    21.257     2.00   1.600 
Qa-1408  5631.79  1407.95       130.     13935.    23.225     1.73   1.948 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9211E-01                                      4.94E+03             
121.78 9.921E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7060E-01                                      4.94E+03             
244.70 9.706E-01  (  6.665E-03 9.03E-01 7.55E+00 G  

Qa-344       9.9724E-01                                      4.94E+03             
344.28 9.972E-01  (  1.948E-03 4.68E-01 2.66E+01 G  

Qa-779       9.9543E-01                                      4.94E+03             
778.90 9.954E-01  (  6.419E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8486E-01                                      4.94E+03             
964.08 9.849E-01  (  5.157E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0076E+00                                      4.94E+03             
1408.01 1.008E+00  (  1.922E-03 8.67E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7920E-01    9.9211E-01   7.3124E-03    1.1350E-01  1.918E-03
Qa-245       8.6014E-01    9.7060E-01   1.7530E-02    1.1219E-01  6.665E-03
Qa-344       8.8375E-01    9.9724E-01   9.3415E-03    1.1423E-01  1.948E-03
Qa-779       8.8215E-01    9.9543E-01   2.0580E-02    1.1549E-01  6.419E-03
Qa-964       8.7278E-01    9.8486E-01   1.9709E-02    1.1415E-01  5.157E-03
Qa-1408      8.9291E-01    1.0076E+00   1.7481E-02    1.1635E-01  1.922E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9477992E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130305002_BG                                                              
Acquired: 3/5/2013 07:48:03
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130305002_BG.An1

Acquisition information
Start time:                 3/5/2013 07:48:03
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 07:46:58
Zero offset:           0.032 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.748E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    3.8387E+01
Pa-234  <    1.3509E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.3594E+01
Th-234  <    1.7146E+01
Tl-208  <    6.4120E-01
U-235   <    5.1646E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130308002_BG                                                              
Acquired: 3/8/2013 07:35:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308002_BG.An1

Acquisition information
Start time:                 3/8/2013 07:35:19
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.5873E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.4690E+00
Pb-214  <    3.6233E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    6.5327E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130311002_BG                                                              
Acquired: 3/11/2013 07:40:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 07:50:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311002_BG.An1

Acquisition information
Start time:                 3/11/2013 07:40:08
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.6351E+00
Eu-154  <    6.7328E+00
K-40    <    3.2737E+01
Pa-234  <    4.2719E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.7550E+01
Th-234  <    1.1431E+01
Tl-208  <    6.4120E-01
U-235   <    5.1646E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130305002_BG                                                              
Acquired: 3/5/2013 08:02:17
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 08:12:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130305002_BG.An1

Acquisition information
Start time:                 3/5/2013 08:02:17
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.8901E+00
Pb-214  <    2.7670E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.0911E+00
U-235   <    4.7380E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130308002_BG                                                              
Acquired: 3/8/2013 08:03:13
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308002_BG.An1

Acquisition information
Start time:                 3/8/2013 08:03:13
Live time:                600
Real time:                601
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.9954E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.4059E+00
Pb-212  <    1.5974E+00
Pb-214  <    2.2592E+00
Ra-226  <    1.5765E+01
Th-234  <    1.6006E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130311003_BG                                                              
Acquired: 3/11/2013 08:54:43
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.13      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 09:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130311003_BG.An1

Acquisition information
Start time:                 3/11/2013 08:54:43
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:51:10
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.259E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

364 of 386



ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 09:04:50
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.3542E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.2592E+00
Ra-226  <    1.1147E+01
Th-234  <    1.6006E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 09:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130311003_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503092616

Instrument : HPGE01                           Begun : 03/05/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130305_001     RCCV       QUALITY CONTROL CHEC                          03/05/13 07:36    1.0    1                     

002     1_20130305_002     RIB        BACKGROUND CONTAMINA                          03/05/13 07:48    1.0                          

003     1_20130305_003     SAMPLE     243247-006               Soil       194740    03/05/13 08:03    1.0                 MASS-    

004     1_20130305_004     SAMPLE     243247-004               Soil       194740    03/05/13 09:06    1.0                          

005     1_20130305_005     BLANK      QC675428                 Soil       195220    03/05/13 11:25    1.0                          

006     1_20130305_006     BLANK      QC675791                 Soil       195312    03/05/13 12:19    1.0                          

007     1_20130305_007     BLANK      QC675946                 Soil       195355    03/05/13 14:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503096915

Instrument : HPGE01                           Begun : 03/08/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:15 1.0 1          
002  1_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 07:35 1.0            
003  1_20130308_003  SAMPLE  243254-006           Soil   195355 03/08/13 09:01 1.0            
004  1_20130308_004  SAMPLE  243253-011           Soil   195355 03/08/13 09:52 1.0            
005  1_20130308_005  SAMPLE  243254-004           Soil   195355 03/08/13 11:23 1.0            
006  1_20130308_006  SAMPLE  243253-003           Soil   195355 03/08/13 13:13 1.0            
007  1_20130308_007  SAMPLE  243254-003           Soil   195355 03/08/13 14:31 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503101247

Instrument : HPGE01                           Begun : 03/11/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130311_001  RCCV    QUALITY CONTROL CHEC               03/11/13 07:27 1.0 1          
002  1_20130311_002  RIB     BACKGROUND CONTAMINA               03/11/13 07:40 1.0            
003  1_20130311_003  SAMPLE  243254-002           Soil   195355 03/11/13 07:53 1.0            
004  1_20130311_004  MSS     243253-010           Soil   195355 03/11/13 08:57 1.0            
005  1_20130311_005  SAMPLE  243253-005           Soil   195355 03/11/13 09:54 1.0            
006  1_20130311_006  SAMPLE  243253-007           Soil   195355 03/11/13 10:43 1.0            
007  1_20130311_007  SDUP    QC677344             Soil   195355 03/11/13 12:02 1.0            
008  1_20130311_008  SAMPLE  243258-006           Soil   193312 03/11/13 15:06 1.0            
009  1_20130311_009  SAMPLE  243258-011           Soil   193312 03/11/13 16:15 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

375 of 386



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513092629

Instrument : HPGE02                           Begun : 03/05/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130305_001  RCCV    QUALITY CONTROL CHEC               03/05/13 07:49 1.0 1          
002  2_20130305_002  RIB     BACKGROUND CONTAMINA               03/05/13 08:02 1.0            
003  2_20130305_003  SAMPLE  243247-005           Soil   194740 03/05/13 09:05 1.0            
004  2_20130305_004  LCS     QC675429             Soil   195220 03/05/13 11:09 1.0 2          
005  2_20130305_005  LCS     QC675792             Soil   195312 03/05/13 12:21 1.0            
006  2_20130305_006  LCS     QC675947             Soil   195355 03/05/13 13:55 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513096935

Instrument : HPGE02                           Begun : 03/08/13 07:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:35 1.0 1          
002  2_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 08:03 1.0            
003  2_20130308_003  SAMPLE  243254-005           Soil   195355 03/08/13 09:02 1.0            
004  2_20130308_004  SAMPLE  243253-009           Soil   195355 03/08/13 09:54 1.0            
005  2_20130308_005  SAMPLE  243253-012           Soil   195355 03/08/13 11:24 1.0            
006  2_20130308_006  SAMPLE  243254-001           Soil   195355 03/08/13 13:12 1.0            
007  2_20130308_007  SAMPLE  243253-002           Soil   195355 03/08/13 14:30 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513101260

Instrument : HPGE02                           Begun : 03/11/13 07:40             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130311_001     RCCV       QUALITY CONTROL CHEC                          03/11/13 07:40    1.0    1                     

002     2_20130311_002     RIB        BACKGROUND CONTAMINA                          03/11/13 07:52    1.0                          

003     2_20130311_003     RIB        BACKGROUND CONTAMINA                          03/11/13 08:54    1.0                          

004     2_20130311_004     SAMPLE     243253-008               Soil       195355    03/11/13 09:12    1.0                          

005     2_20130311_005     SAMPLE     243253-004               Soil       195355    03/11/13 09:59    1.0                          

006     2_20130311_006     SAMPLE     243253-006               Soil       195355    03/11/13 10:48    1.0                          

007     2_20130311_007     SAMPLE     243253-001               Soil       195355    03/11/13 12:04    1.0                          

008     2_20130311_008     SAMPLE     243258-007               Soil       193312    03/11/13 15:07    1.0                          

009     2_20130311_009     SAMPLE     243258-010               Soil       193312    03/11/13 16:17    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-APR-2013 14:07

Batch Number : 195355                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 07-FEB-2013 13:35              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242865-001                      338.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:19  GS 186                     

2      242865-002                      325.33  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

3      242865-003                      339.77  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:30  GS 186                     

4      242865-004                      310.99  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:44  GS 186                     

5      242865-005                      308.74  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:49  GS 186                     

6      242915-001                      307.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:59  GS 186                     

7      242915-002                      304.32  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:03  GS 186                     

8      242915-003                      339.09  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:06  GS 186                     

9      242915-004                      342.28  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:13  GS 186                     

10     242915-005                      339.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:17  GS 186                     

11     242915-006                      333.35  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:22  GS 186                     

12     242915-007                      313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:25  GS 186                     

13     242915-008                      336.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:14  GS 186                     

14     242915-009                      307.21  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:20  GS 186                     

15     242915-010                      319.11  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:25  GS 186                     

16     242915-011                      326.62  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:32  GS 186                     

17     242915-012                      350.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:36  GS 186                     

18     242864-001                      319.54  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:43  GS 186                     

19     242864-002                      301.1   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:47  GS 186                     

20     242864-003                      323.94  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:50  GS 186                     

21     242864-004                      312.43  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:54  GS 186                     

22     242864-005                      320.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:59  GS 186                     

23     242864-006                      330.53  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 12:05  GS 186                     

24     242885-001                      324.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:26  GS 186                     

25     242885-002                      301.33  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:31  GS 186                     

26     242885-003                      310.42  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:36  GS 186                     

27     242885-004                      341.36  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:40  GS 186                     

28     242885-005                      334.65  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:43  GS 186                     

29     242887-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  GS 186                     

29     243253-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  RA226     alias:242887-001 

30     242887-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  GS 186                     

30     243253-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  RA226     alias:242887-002 

31     242887-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  GS 186                     

31     243253-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  RA226     alias:242887-003 

32     242887-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  GS 186                     

32     243253-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  RA226     alias:242887-004 

33     242887-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  GS 186                     

33     243253-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  RA226     alias:242887-005 

34     242887-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  GS 186                     

34     243253-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  RA226     alias:242887-006 

35     242887-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  GS 186                     

35     243253-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  RA226     alias:242887-007 

36     242887-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  GS 186                     

36     243253-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  RA226     alias:242887-008 

37     242887-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  GS 186                     

37     243253-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  RA226     alias:242887-009 

38     242887-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  GS 186                     

38     243253-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  RA226     alias:242887-010 

39     242887-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     243253-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  RA226     alias:242887-011 

40     242887-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  GS 186                     

40     243253-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  RA226     alias:242887-012 

41     242888-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  GS 186                     

41     243254-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  RA226     alias:242888-001 

42     242888-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  GS 186                     

42     243254-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  RA226     alias:242888-002 

43     242888-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  GS 186                     

43     243254-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  RA226     alias:242888-003 

44     242888-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  GS 186                     

44     243254-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  RA226     alias:242888-004 

45     242888-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  GS 186                     

45     243254-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  RA226     alias:242888-005 

46     242888-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  GS 186                     

46     243254-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  RA226     alias:242888-006 

47     242850-001                      318.87  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:24  GS 186                     

48     242850-002                      351     07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:31  GS 186                     

49     242850-003                      347.64  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:37  GS 186                     

50     242850-004                      314.61  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:44  GS 186                     

51     242852-001                      315.01  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:51  GS 186                     

52     242852-002                      312.44  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:55  GS 186                     

53     242852-003                      327.67  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:00  GS 186                     

54     242852-004                      285.59  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:07  GS 186                     

55     242852-005                      327.48  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:14  GS 186                     

56     242852-006                      309.9   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:19  GS 186                     

57     242852-007                      332.62  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:23  GS 186                     

58     242852-008                      291.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:28  GS 186                     

59     242852-009                      287.2   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

60     242852-010                      317.02  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:39  GS 186                     

61     242852-011                      335.13  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:44  GS 186                     

62     242852-012                      317.39  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:49  GS 186                     

63     242851-001                      298.71  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:50  GS 186                     

64     242851-002                      309.38  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:55  GS 186                     

65     242851-003                      324.15  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:00  GS 186                     

66     242851-004                      345.63  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:06  GS 186                     

67     242851-005                      327.51  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:13  GS 186                     

68     242851-006                      349.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:17  GS 186                     

QC1    QC675946    BLANK               323.97  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:03  GS 186                     

QC2    QC675947    LCS                 307     07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:08  GS 186                     

12     QC675948    SDUP of 242915-007  313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:27  GS 186                     

2      QC675949    SDUP of 242865-002  328.29  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

38     QC675952    SDUP of 242887-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  GS 186                     

59     QC675965    SDUP of 242852-009  287.21  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

38     QC677344    SDUP of 243253-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  RA226     alias:QC675952   

Page 2 of 2
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609D: 

SDG# 

243254 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609DCov_HPSCTO12.wpd 



• I. I,, I,, I,, I. I,, I. I,, I,, I,, I,, I,, I. 

LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

s~ 

Andrew Kong 
Project Manager/Chemist 

29609DCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609DCov_HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

05-Feb-2013 12-PE-E0770-23 243254-006 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-21 243254-004 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-20 243254-003 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-22 243254-005 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-18 243254-001 N GEN PREP HASL 300 4 

05-Feb-2013 12-PE-E0770-19 243254-002 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609DCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243254 

EDD Filename: 243254 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609DCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29609DCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243254 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609DCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609D35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

February 5, 2013 

May 8, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243254 

Sample Identification 

12-PE-E0770-18 
12-PE-E0770-19 
12-PE-E0770-20 
12-PE-E0770-21 
12-PE-E0770-22 
12-PE-E0770-23 

V:\LOGIN\FWTTEC\HUNTERS POINT\29609D35_FW4.DOC 1 



Introduction 

This data review covers 6 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609D35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated -- -lank ID Isotope Activity Samples 

PB (prep blank) Bismuth-212 0.0567 pCi/g All samples in SDG 243254 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:ILOGIN\FWTTECIHUNTERS POINT\29609D35_FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

Sample Isotope QAPPMDA 

12-PE-E0770-22 Cobalt-60 0.03 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Laboratory MDA 

0.0340 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FWTTEC\HUNTERS POINT\29609D35_FW4.DOC 4 



Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243254 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243254 

No Sample Data Qualified in this SDG 

V:\LOGINIFW TTECIHUNTERS POINT\29609D35_FW4.DOC 5 



LDC #: 29609D35 
SDG #: 243254 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: sf 7 /1) 
Page:__!of_/ 

Reviewer: 01--
2nd Reviewer: \.c:::'.'.'.' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::ilkhltinn Aro"' 

I. Technical holdino times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

YII 
i=:-•,J ... , __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
C-,f)' 

1 12-PE-E0770-18 11 

2 12-PE-E0??0-19 12 

3 12-PE-E0770-20 13 

4 12-PE-E0770-21 14 

5 12-PE-E0770-22 15 

6 12-PE-E0770-23 16 

7 17 

8 18 

9 19 

10 20 

r.nmmontc:. 

Pt Samolino dates: 9' / ::>/ \ ~ 
0-

/ 

0 
.c:..w 
;I /v Oi ~ Vlce.q ...... 

A ~o ( aiY'"\C..~ \ 
,A '3 _,/ 

s~ 
,A 
A 
ti 
N 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 40 

Notes: _________________________________ _ 

29609D35W. wpd 



~ l \G(_)L-\§)")~ 
LDC#:,______ ~ VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SEt2--c~ 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. 

11. Calibration 

Were all instruments and detectors calibration as required? / 

Were NIST traceable standards used for all calibrations? / 

"'"' 
Was the check source identified bv activitv and radionuclide? / 

,,,.,. 
Were check sources including background counts analyzed at the requiried / 
freauency and within laboratorv control limits? 

Ill. Blanks -
Were blank analvses performed as reauired? 

/ 

Were any activities detected in the blanks greater than the minimum detectable 
,....--

activity (MDA)? If ves, please see the Blanks validation completeness worksheet. / 

IV. Matrix spikes and Duplicates 

Were a matrix spik~ (MS) analyzed for each matrix in this SDG? If no, indicate /~ 
which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample / 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anavlzed at the required frequencv of 5% in this SDG? // 
L 

Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? /_ 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) 
within the 75-125% 

VI. Sample Chemical/Carrier Recoverv 

Was a tracer/carrier added to each samole? ,r-

Were tracer/carrier recoveries within the QC limits? 
/,_ 

VII. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / -
Were the performance evaluation (PE) samoles within the acceotance limits? 7 
VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors J 
applicable to level IV validation? I 

Were the Minimum Detectable Activities /MDA\ < RL? 
7 

RAD-EPA.IV version 1.0 

Page:_l_ot2_ 
Reviewer: cQ_ 

2nd Reviewer: , ,.../ 
V 

Findinqs/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. /T 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. .,,,.,-

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

NA 

/ 

./ / 

/ 

Page:L.of 7__ 
Reviewer:~ 

2nd Reviewer: le::-:' 

Findin~s/Comments 



LDC #: 29609035 

METHOD: Radiochemistry, Method See Cover 

Cone. units: ~" C '/ 1q 

11111 Blank 10 I Blan~ 
~ Action Limit 

B No Qualifiers . 

Bi-212 0.0567 0.2835 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Samples: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609D35.wpd 

Page:_'-_of_)_ 
Reviewer: Q/7____ 

2nd Reviewer: /C>-c: 



LDC #: 29609D35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

5 Co-60 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.03 0.0340 Text 

l I 
Page: __ of __ 

Reviewer: 0__ 
2nd Reviewer: £-C"':= 

Qualifications 

Comments: ____________________________________________________ _ 

29609D35MDA.wpd 



LDC#:cA§23'°5_5 

METHOD: Radiochemistry (Method: 3e_e___ mv<VL-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \.. of_\_ 

Reviewer~ 
2nd Reviewer: h__, 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample ID 
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YZ.---~b--arn 

Where, S = Original sample activity 
D = Duplicate sample activity 
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Laboratory control sample 
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Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: jee.... Cove,/\__-
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Reviewer: C(L 
2nd reviewer: \ r--/ 

0 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

0,-~\~ Analyte results for -------~--"----'---_______ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x Ex SAX Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243254
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0770-18       243254-001
12-PE-E0770-19       243254-002
12-PE-E0770-20       243254-003
12-PE-E0770-21       243254-004
12-PE-E0770-22       243254-005
12-PE-E0770-23       243254-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/17/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243254
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             02/19/13
Samples Received:         02/05/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 02/19/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 243254-005; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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r::;;:) TETRA TECH EC, INC. 
_ ~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 KF alLo(:> 
Project Name PO Number 

Radiological Screening Yard 

Project Location Project Number 
HUNTERS POINT 

I 

~J1,1~r~; ri-kd ; 1//0f'M Airbill Number 
ti ct ,/), ~111 

Chain-of-Custody Record 

G s A 
N/A A R L 

M 9 p 
40440012 M 0 H 

A A 
s 
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Project Contact 

1
~ Project Contact Phone E 

415-615-2733 Rick Weinga C 

SAMPLE ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMEN'tS 

' T 

12-PE-E0770-18 2/5/2013 /oat 1 2 S1 ~ □ □ 
12-PE-E0770-19 215/2013 /0~ 1 2 S1 I;,] □ □ 
12-PE-E0770-20 2/5/2013 /J/;)-- 1 2 S1 ~ □ □ 
12-PE-E0770-21 215/2013 J()d.5 1 2 S1 I;,] □ □ 
12-PE-E0770-22 215/2013 /017 1 2 S1 I;,] □ D 
12-PE-E0770-23 2/5/2013 j(.)0-;;.. 1 2 S1 I;,] □ □ r, 

Date Received by: (s nature) 

Time Company 

elinquished by: (signature) Date Received by: (signature) 

PAD 01342 

LABORATORY NAME 

ONSlTE•- Curtis & 
Tompkins, LTD. 

1ii•m ,/-j_3 - a~~-1
1~ ~t?tt;,.,. • 
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1------------+-------+:,------------t TEMPERA.TURE: SAMPI,,E-CONDI'flOl\11 
Company Time Company 
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Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-18                Received:        02/05/13                      
Lab ID:          243254-001                    Prepared:        02/11/13 14:19                
Matrix:          Soil                          Analyzed:        03/08/13 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0570 U        0.186          0.150            0.9     
Bismuth-212                           0.542           0.407          0.258                    
Bismuth-214                           0.451           0.103          0.0490                   
Cesium-137                            0.00187 U       0.0230         0.0187           0.07    
Cobalt-60                             0.0115 U        0.0278         0.0212           0.03    
Europium-152                          0.0255 U        0.0507         0.0631           0.1     
Europium-154                          0.0199 U        0.0512         0.121            0.2     
Lead-212                              0.390           0.0789         0.0436                   
Lead-214                              0.498           0.103          0.0506                   
Potassium-40                         14.3             1.23           0.266                    
Protactinium-234                      0.0641 U        0.124          0.0942                   
Radium-226 (By Bismuth-214)           0.451           0.103          0.0490           0.2     
Thallium-208                          0.169           0.0373         0.0123                   
Thorium-232 (By Actinium-228)         0.478           0.128          0.0418           0.9     
Thorium-234                           0.178 U         0.601          1.18                     
Uranium-235                           0.0616 U        0.0378         0.102            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-19                Received:        02/05/13                      
Lab ID:          243254-002                    Prepared:        02/11/13 14:22                
Matrix:          Soil                          Analyzed:        03/11/13 07:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00561 U       0.150          0.123            0.9     
Bismuth-212                           0.747           0.380          0.255                    
Bismuth-214                           0.556           0.0884         0.0337                   
Cesium-137                           -0.00416 U       0.0258         0.0208           0.07    
Cobalt-60                            -0.00826 U       0.0298         0.0235           0.03    
Europium-152                          0.0443 U        0.0534         0.0653           0.1     
Europium-154                          0.0411 U        0.0747         0.118            0.2     
Lead-212                              0.575           0.0851         0.0426                   
Lead-214                              0.623           0.0904         0.0468                   
Potassium-40                         11.1             1.07           0.293                    
Protactinium-234                     -0.0336 U        0.120          0.0976                   
Radium-226 (By Bismuth-214)           0.556           0.0884         0.0337           0.2     
Thallium-208                          0.245           0.0445         0.0161                   
Thorium-232 (By Actinium-228)         0.849           0.135          0.0733           0.9     
Thorium-234                           0.757 U         0.636          1.12                     
Uranium-235                           0.0595 U        0.0405         0.155            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-20                Received:        02/05/13                      
Lab ID:          243254-003                    Prepared:        02/11/13 14:26                
Matrix:          Soil                          Analyzed:        03/08/13 14:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0313 U        0.167          0.136            0.9     
Bismuth-212                           1.47            0.514          0.217                    
Bismuth-214                           0.592           0.0993         0.0380                   
Cesium-137                           -0.00454 U       0.0318         0.0258           0.07    
Cobalt-60                             0.00609 U       0.0188         0.0228           0.03    
Europium-152                          0.0265 U        0.0499         0.0621           0.1     
Europium-154                          0.0243 U        0.0591         0.159            0.2     
Lead-212                              0.720           0.0912         0.0422                   
Lead-214                              0.727           0.0999         0.0445                   
Potassium-40                          9.25            1.01           0.280                    
Protactinium-234                      0.0330 U        0.0907         0.104                    
Radium-226 (By Bismuth-214)           0.592           0.0993         0.0380           0.2     
Thallium-208                          0.218           0.0472         0.0206                   
Thorium-232 (By Actinium-228)         0.770           0.128          0.0832           0.9     
Thorium-234                           1.71            1.42           1.01                     
Uranium-235                           0.0900 U        0.0439         0.158            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-21                Received:        02/05/13                      
Lab ID:          243254-004                    Prepared:        02/11/13 14:30                
Matrix:          Soil                          Analyzed:        03/08/13 11:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0172 U         0.171          0.140             0.9     
Bismuth-212                          0.640            0.469          0.264                     
Bismuth-214                          0.524            0.101          0.0454                    
Cesium-137                           0.000169 U       0.0277         0.0228            0.07    
Cobalt-60                            0.000727 U       0.00217        0.0272            0.03    
Europium-152                         0.0465 U         0.0460         0.0581            0.1     
Europium-154                         0.0100 U         0.0751         0.155             0.2     
Lead-212                             0.501            0.0813         0.0412                    
Lead-214                             0.607            0.0925         0.0503                    
Potassium-40                         9.76             1.06           0.304                     
Protactinium-234                     0.0331 U         0.0816         0.106                     
Radium-226 (By Bismuth-214)          0.524            0.101          0.0454            0.2     
Thallium-208                         0.165            0.0385         0.0159                    
Thorium-232 (By Actinium-228)        0.554            0.108          0.0757            0.9     
Thorium-234                          0.375 U          0.659          1.17                      
Uranium-235                          0.0543 U         0.0410         0.126             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-22                Received:        02/05/13                      
Lab ID:          243254-005                    Prepared:        02/11/13 14:36                
Matrix:          Soil                          Analyzed:        03/08/13 09:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0128 U         0.165          0.135             0.9    
Bismuth-212                          0.775            0.405          0.250                    
Bismuth-214                          0.499            0.102          0.0460                   
Cesium-137                          -0.00893 U        0.0325         0.0260            0.07   
Cobalt-60                            0 U b            0.0245         0.0340            0.03   
Europium-152                         0.0314 U         0.0672         0.0599            0.1    
Europium-154                         0.000483 U       0.184          0.151             0.2    
Lead-212                             0.621            0.0847         0.0418                   
Lead-214                             0.681            0.119          0.0518                   
Potassium-40                         7.85             0.924          0.260                    
Protactinium-234                     0.0208 U         0.0828         0.112                    
Radium-226 (By Bismuth-214)          0.499            0.102          0.0460            0.2    
Thallium-208                         0.225            0.0482         0.0191                   
Thorium-232 (By Actinium-228)        0.708            0.147          0.0687            0.9    
Thorium-234                          1.43             1.52           1.18                     
Uranium-235                          0.0827 U         0.0621         0.155             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-23                Received:        02/05/13                      
Lab ID:          243254-006                    Prepared:        02/11/13 14:40                
Matrix:          Soil                          Analyzed:        03/08/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0565 U         0.141          0.113             0.9    
Bismuth-212                          1.15             0.425          0.170                    
Bismuth-214                          0.575            0.113          0.0500                   
Cesium-137                          -0.000899 U       0.0205         0.0168            0.07   
Cobalt-60                           -0.00684 U        0.0280         0.0221            0.03   
Europium-152                         0.0792           0.0624         0.0511            0.1    
Europium-154                         0.00596 U        0.0102         0.177             0.2    
Lead-212                             0.510            0.0787         0.0402                   
Lead-214                             0.561            0.0922         0.0415                   
Potassium-40                         8.56             0.978          0.283                    
Protactinium-234                    -0.0107 U         0.0162         0.0979                   
Radium-226 (By Bismuth-214)          0.575            0.113          0.0500            0.2    
Thallium-208                         0.239            0.0507         0.0195                   
Thorium-232 (By Actinium-228)        0.692            0.144          0.0655            0.9    
Thorium-234                          0.792 U          1.37           1.09                     
Uranium-235                          0.164            0.166          0.121             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/11/13 09:03                
Lab ID:          QC675946                      Analyzed:        03/05/13 14:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0130 U         0.0732         0.0588            0.9     
Bismuth-212                          0.0567           0.172          0.0529                    
Bismuth-214                          0.00846 U        0.0392         0.0376                    
Cesium-137                           0.000150 U       0.0146         0.0120            0.07    
Cobalt-60                            0.000579 U       0.00726        0.0210            0.03    
Europium-152                         0.0156 U         0.0438         0.0341            0.1     
Europium-154                         0.0131 U         0.0438         0.172             0.2     
Lead-212                            -0.00763 U        0.886          0.0217                    
Lead-214                            -0.00731 U        0.0673         0.0321                    
Potassium-40                        -0.467 U         18.7            0.336                     
Protactinium-234                     0.0143 U         0.0470         0.0352                    
Radium-226 (By Bismuth-214)          0.00846 U        0.0392         0.0376            0.2     
Thallium-208                         0.00738 U        0.0215         0.0138                    
Thorium-232 (By Actinium-228)        0.0248 U         0.0621         0.0465            0.9     
Thorium-234                          0.299 U          0.554          0.420                     
Uranium-235                          0.0302 U         0.0936         0.0720            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/11/13 09:08                
Type:            LCS                           Analyzed:        03/05/13 13:55                
Lab ID:          QC675947                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   307 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.5                 0.408     88.2   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Sampled:         02/05/13 10:23                
Type:            SDUP                          Received:        02/05/13                      
MSS Lab ID:      243253-010                    Prepared:        02/11/13 14:07                
Lab ID:          QC677344                      Analyzed:        03/11/13 12:02                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   304 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.0149 U      0.126        0.0209 U      0.124       0.100           0.9    NC   40  NC     1   

Bismuth-212                        0.721         0.375        0.186 U       0.289       0.211                  NC   40  NC     1   

Bismuth-214                        0.306         0.0822       0.313         0.0782      0.0335                 2.29 40  0.0443 1   

Cesium-137                         0.00141 U     0.0247       0.00144 U     0.0236      0.0192          0.07   NC   40  NC     1   

Cobalt-60                          0 U           0.00505      0.0116 U      0.0189      0.0174          0.03   NC   40  NC     1   

Europium-152                       0.0246 U      0.0603       0.0153 U      0.0277      0.0567          0.1    NC   40  NC     1   

Europium-154                       0.131         0.168        0.0306 U      0.0894      0.116           0.2    NC   40  NC     1   

Lead-212                           0.214         0.0620       0.293         0.0672      0.0316                 31.2 40  0.613  1   

Lead-214                           0.312         0.0837       0.252         0.0698      0.0364                 21.1 40  0.388  1   

Potassium-40                       4.23          0.820        4.12          0.761       0.338                  2.64 40  0.0698 1   

Protactinium-234                  -0.0499 U      0.101        0.0602 U      0.0855      0.0696                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.306         0.0822       0.313         0.0782      0.0335          0.2    2.29 40  0.0443 1   

Thallium-208                       0.115         0.0381       0.101         0.0323      0.0124                 12.4 40  0.190  1   

Thorium-232 (By Actinium-228)      0.411         0.122        0.315         0.101       0.0243          0.9    26.4 40  0.430  1   

Thorium-234                        0.00121 U     0.00345      0.255 U       0.323       0.931                  NC   40  NC     1   

Uranium-235                        0.0774 U      0.0885       0.0424 U      0.0351      0.125           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:26:01

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0251 +0.250118*Channel -2.0074e-008*Channel**2

FWHM (ch) =   3.3131 +0.000808*Channel +1.07036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.80 -0.02%      0.91     0.93   -2.28%
978.32      244.70   244.65  0.02%      1.03     1.03   -0.15%

1376.80      344.28   344.30 -0.01%      1.15     1.11    3.22%
3115.12      778.90   778.93 -0.00%      1.48     1.48   -0.40%
3855.71      964.08   964.06  0.00%      1.63     1.65   -1.00%
5632.05     1408.01  1408.02 -0.00%      2.06     2.05    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:38:12

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250129*Channel -1.8887e-008*Channel**2

FWHM (ch) =   3.1234 +0.001049*Channel -2.59577e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.01%      0.89     0.91   -1.78%
978.28      244.70   244.66  0.02%      1.05     1.03    1.37%

1376.72      344.28   344.30 -0.01%      1.14     1.13    0.67%
3114.95      778.90   778.93 -0.00%      1.54     1.53    0.08%
3855.42      964.08   964.05  0.00%      1.68     1.69   -0.69%
5631.65     1408.01  1408.02 -0.00%      2.05     2.05    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 19:48:20

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0397 +0.250089*Channel -1.76088e-008*Channel**2

FWHM (ch) =   3.0250 +0.001196*Channel -5.60948e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.80 -0.01%      0.91     0.90    0.73%
978.20      244.70   244.66  0.02%      1.03     1.04   -0.07%

1376.67      344.28   344.30 -0.00%      1.13     1.14   -0.83%
3115.12      778.90   778.93 -0.00%      1.55     1.55   -0.21%
3855.75      964.08   964.06  0.00%      1.71     1.70    0.58%
5632.13     1408.01  1408.02 -0.00%      1.99     1.99   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/5/2013  Time: 08:00:02

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0221 +0.250313*Channel -5.25219e-008*Channel**2

FWHM (ch) =   2.9998 +0.001154*Channel -6.68929e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.88 -0.08%      0.87     0.89   -1.47%
977.67      244.70   244.65  0.02%      1.03     1.02    0.93%

1375.40      344.28   344.16  0.03%      1.14     1.12    1.74%
3114.21      778.90   778.99 -0.01%      1.43     1.49   -4.26%
3854.68      964.08   964.07  0.00%      1.66     1.61    3.06%
5631.69     1408.01  1408.00  0.00%      1.84     1.84   -0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:46:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1377 +0.250269*Channel -5.18748e-008*Channel**2

FWHM (ch) =   3.1742 +0.001030*Channel -4.09248e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.92    1.29%
977.23      244.70   244.66  0.02%      1.01     1.04   -2.44%

1374.96      344.28   344.15  0.04%      1.14     1.13    0.92%
3114.04      778.90   778.98 -0.01%      1.50     1.50    0.42%
3854.72      964.08   964.09 -0.00%      1.63     1.63   -0.25%
5631.93     1408.01  1407.99  0.00%      1.92     1.92    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:36:02
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.56      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:15:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:27:14
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -3.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.07      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:49:09
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:35:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130305002_BG                                                              
Acquired: 3/5/2013 07:48:03
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130308002_BG                                                              
Acquired: 3/8/2013 07:35:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130311002_BG                                                              
Acquired: 3/11/2013 07:40:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130305002_BG                                                              
Acquired: 3/5/2013 08:02:17
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

31 of 296



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130308002_BG                                                              
Acquired: 3/8/2013 08:03:13
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503092616

Instrument : HPGE01                           Begun : 03/05/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130305_001     RCCV       QUALITY CONTROL CHEC                          03/05/13 07:36    1.0    1                     

002     1_20130305_002     RIB        BACKGROUND CONTAMINA                          03/05/13 07:48    1.0                          

003     1_20130305_003     SAMPLE     243247-006               Soil       194740    03/05/13 08:03    1.0                 MASS-    

004     1_20130305_004     SAMPLE     243247-004               Soil       194740    03/05/13 09:06    1.0                          

005     1_20130305_005     BLANK      QC675428                 Soil       195220    03/05/13 11:25    1.0                          

006     1_20130305_006     BLANK      QC675791                 Soil       195312    03/05/13 12:19    1.0                          

007     1_20130305_007     BLANK      QC675946                 Soil       195355    03/05/13 14:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503096915

Instrument : HPGE01                           Begun : 03/08/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:15 1.0 1          
002  1_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 07:35 1.0            
003  1_20130308_003  SAMPLE  243254-006           Soil   195355 03/08/13 09:01 1.0            
004  1_20130308_004  SAMPLE  243253-011           Soil   195355 03/08/13 09:52 1.0            
005  1_20130308_005  SAMPLE  243254-004           Soil   195355 03/08/13 11:23 1.0            
006  1_20130308_006  SAMPLE  243253-003           Soil   195355 03/08/13 13:13 1.0            
007  1_20130308_007  SAMPLE  243254-003           Soil   195355 03/08/13 14:31 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503101247

Instrument : HPGE01                           Begun : 03/11/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130311_001  RCCV    QUALITY CONTROL CHEC               03/11/13 07:27 1.0 1          
002  1_20130311_002  RIB     BACKGROUND CONTAMINA               03/11/13 07:40 1.0            
003  1_20130311_003  SAMPLE  243254-002           Soil   195355 03/11/13 07:53 1.0            
004  1_20130311_004  MSS     243253-010           Soil   195355 03/11/13 08:57 1.0            
005  1_20130311_005  SAMPLE  243253-005           Soil   195355 03/11/13 09:54 1.0            
006  1_20130311_006  SAMPLE  243253-007           Soil   195355 03/11/13 10:43 1.0            
007  1_20130311_007  SDUP    QC677344             Soil   195355 03/11/13 12:02 1.0            
008  1_20130311_008  SAMPLE  243258-006           Soil   193312 03/11/13 15:06 1.0            
009  1_20130311_009  SAMPLE  243258-011           Soil   193312 03/11/13 16:15 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513092629

Instrument : HPGE02                           Begun : 03/05/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130305_001  RCCV    QUALITY CONTROL CHEC               03/05/13 07:49 1.0 1          
002  2_20130305_002  RIB     BACKGROUND CONTAMINA               03/05/13 08:02 1.0            
003  2_20130305_003  SAMPLE  243247-005           Soil   194740 03/05/13 09:05 1.0            
004  2_20130305_004  LCS     QC675429             Soil   195220 03/05/13 11:09 1.0 2          
005  2_20130305_005  LCS     QC675792             Soil   195312 03/05/13 12:21 1.0            
006  2_20130305_006  LCS     QC675947             Soil   195355 03/05/13 13:55 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513096935

Instrument : HPGE02                           Begun : 03/08/13 07:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:35 1.0 1          
002  2_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 08:03 1.0            
003  2_20130308_003  SAMPLE  243254-005           Soil   195355 03/08/13 09:02 1.0            
004  2_20130308_004  SAMPLE  243253-009           Soil   195355 03/08/13 09:54 1.0            
005  2_20130308_005  SAMPLE  243253-012           Soil   195355 03/08/13 11:24 1.0            
006  2_20130308_006  SAMPLE  243254-001           Soil   195355 03/08/13 13:12 1.0            
007  2_20130308_007  SAMPLE  243253-002           Soil   195355 03/08/13 14:30 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 17-APR-2013 14:09

Batch Number : 195355                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 07-FEB-2013 13:35              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242865-001                      338.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:19  GS 186                     

2      242865-002                      325.33  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

3      242865-003                      339.77  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:30  GS 186                     

4      242865-004                      310.99  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:44  GS 186                     

5      242865-005                      308.74  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:49  GS 186                     

6      242915-001                      307.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:59  GS 186                     

7      242915-002                      304.32  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:03  GS 186                     

8      242915-003                      339.09  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:06  GS 186                     

9      242915-004                      342.28  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:13  GS 186                     

10     242915-005                      339.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:17  GS 186                     

11     242915-006                      333.35  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:22  GS 186                     

12     242915-007                      313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:25  GS 186                     

13     242915-008                      336.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:14  GS 186                     

14     242915-009                      307.21  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:20  GS 186                     

15     242915-010                      319.11  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:25  GS 186                     

16     242915-011                      326.62  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:32  GS 186                     

17     242915-012                      350.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:36  GS 186                     

18     242864-001                      319.54  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:43  GS 186                     

19     242864-002                      301.1   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:47  GS 186                     

20     242864-003                      323.94  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:50  GS 186                     

21     242864-004                      312.43  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:54  GS 186                     

22     242864-005                      320.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:59  GS 186                     

23     242864-006                      330.53  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 12:05  GS 186                     

24     242885-001                      324.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:26  GS 186                     

25     242885-002                      301.33  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:31  GS 186                     

26     242885-003                      310.42  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:36  GS 186                     

27     242885-004                      341.36  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:40  GS 186                     

28     242885-005                      334.65  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:43  GS 186                     

29     242887-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  GS 186                     

29     243253-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  RA226     alias:242887-001 

30     242887-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  GS 186                     

30     243253-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  RA226     alias:242887-002 

31     242887-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  GS 186                     

31     243253-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  RA226     alias:242887-003 

32     242887-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  GS 186                     

32     243253-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  RA226     alias:242887-004 

33     242887-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  GS 186                     

33     243253-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  RA226     alias:242887-005 

34     242887-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  GS 186                     

34     243253-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  RA226     alias:242887-006 

35     242887-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  GS 186                     

35     243253-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  RA226     alias:242887-007 

36     242887-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  GS 186                     

36     243253-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  RA226     alias:242887-008 

37     242887-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  GS 186                     

37     243253-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  RA226     alias:242887-009 

38     242887-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  GS 186                     

38     243253-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  RA226     alias:242887-010 

39     242887-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     243253-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  RA226     alias:242887-011 

40     242887-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  GS 186                     

40     243253-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  RA226     alias:242887-012 

41     242888-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  GS 186                     

41     243254-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  RA226     alias:242888-001 

42     242888-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  GS 186                     

42     243254-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  RA226     alias:242888-002 

43     242888-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  GS 186                     

43     243254-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  RA226     alias:242888-003 

44     242888-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  GS 186                     

44     243254-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  RA226     alias:242888-004 

45     242888-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  GS 186                     

45     243254-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  RA226     alias:242888-005 

46     242888-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  GS 186                     

46     243254-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  RA226     alias:242888-006 

47     242850-001                      318.87  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:24  GS 186                     

48     242850-002                      351     07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:31  GS 186                     

49     242850-003                      347.64  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:37  GS 186                     

50     242850-004                      314.61  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:44  GS 186                     

51     242852-001                      315.01  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:51  GS 186                     

52     242852-002                      312.44  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:55  GS 186                     

53     242852-003                      327.67  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:00  GS 186                     

54     242852-004                      285.59  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:07  GS 186                     

55     242852-005                      327.48  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:14  GS 186                     

56     242852-006                      309.9   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:19  GS 186                     

57     242852-007                      332.62  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:23  GS 186                     

58     242852-008                      291.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:28  GS 186                     

59     242852-009                      287.2   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

60     242852-010                      317.02  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:39  GS 186                     

61     242852-011                      335.13  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:44  GS 186                     

62     242852-012                      317.39  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:49  GS 186                     

63     242851-001                      298.71  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:50  GS 186                     

64     242851-002                      309.38  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:55  GS 186                     

65     242851-003                      324.15  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:00  GS 186                     

66     242851-004                      345.63  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:06  GS 186                     

67     242851-005                      327.51  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:13  GS 186                     

68     242851-006                      349.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:17  GS 186                     

QC1    QC675946    BLANK               323.97  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:03  GS 186                     

QC2    QC675947    LCS                 307     07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:08  GS 186                     

12     QC675948    SDUP of 242915-007  313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:27  GS 186                     

2      QC675949    SDUP of 242865-002  328.29  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

38     QC675952    SDUP of 242887-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  GS 186                     

59     QC675965    SDUP of 242852-009  287.21  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

38     QC677344    SDUP of 243253-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  RA226     alias:QC675952   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-18                Received:        02/05/13                      
Lab ID:          243254-001                    Prepared:        02/11/13 14:19                
Matrix:          Soil                          Analyzed:        03/08/13 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0570 U        0.186          0.150            0.9     
Bismuth-212                           0.542           0.407          0.258                    
Bismuth-214                           0.451           0.103          0.0490                   
Cesium-137                            0.00187 U       0.0230         0.0187           0.07    
Cobalt-60                             0.0115 U        0.0278         0.0212           0.03    
Europium-152                          0.0255 U        0.0507         0.0631           0.1     
Europium-154                          0.0199 U        0.0512         0.121            0.2     
Lead-212                              0.390           0.0789         0.0436                   
Lead-214                              0.498           0.103          0.0506                   
Potassium-40                         14.3             1.23           0.266                    
Protactinium-234                      0.0641 U        0.124          0.0942                   
Radium-226 (By Bismuth-214)           0.451           0.103          0.0490           0.2     
Thallium-208                          0.169           0.0373         0.0123                   
Thorium-232 (By Actinium-228)         0.478           0.128          0.0418           0.9     
Thorium-234                           0.178 U         0.601          1.18                     
Uranium-235                           0.0616 U        0.0378         0.102            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243254-001                   Client ID : 12-PE-E0770-18        

Seqnum : 1513096935006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130308_006                                Batch         : 195355                       Time      : 08-MAR-2013 13:12     

Cal    : 08-MAR-2013 07:46:33,09-JAN-2013 12:22:14     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303 g                        Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0570           0.150       0.9       .18621           .18626           0.013       u        

Bismuth-212                         0.542             0.258                 .40713           .40807           0.057       u        

Bismuth-214                         0.451             0.0490                .10332           .10533           0.0085      u        

Cesium-137                          0.00187           0.0187      0.07      .023023          .023023          0.00015     u        

Cobalt-60                           0.0115            0.0212      0.03      .027825          .02783           0.00058     u        

Europium-152                        0.0255            0.0631      0.1       .050672          .050693          0.016       u        

Europium-154                        0.0199            0.121       0.2       .051169          .051179          0.013       u        

Lead-212                            0.390             0.0436                .07887           .085224          -0.0076     u        

Lead-214                            0.498             0.0506                .10333           .10699           -0.0073     u        

Potassium-40                        14.3              0.266                 1.2327           1.4267           -0.47       u        

Protactinium-234                    0.0641            0.0942                .12447           .12549           0.014       u        

Radium-226 (By Bismuth-214)         0.451             0.0490      0.2       .10332           .10533           0.0085      u        

Thallium-208                        0.169             0.0123                .037267          .038839          0.0074      u        

Thorium-232 (By Actinium-228)       0.478             0.0418      0.9       .12801           .13261           0.025       u        

Thorium-234                         0.178             1.18                  .60121           .60145           0.30        u        

Uranium-235                         0.0616            0.102       0.18      .037842          .038049          0.030       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-18          
Sample Description: 243254-001, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130308_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:21            Live Time: 2700   sec

Acquisition Time: 3/8/2013 13:12:16         Real Time: 2705   sec
Analysis Time: 3/27/2013 08:56           Dead Time: 0.18   %

Analysis Quantity: 3.030E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.776E-01      1.280E-01      1.326E-01      4.178E-02
Am-241    #AB   -5.695E-02      1.862E-01      1.863E-01      1.503E-01
Bi-212    #      5.421E-01      4.071E-01      4.081E-01      2.576E-01
Bi-214           4.507E-01      1.033E-01      1.053E-01      4.900E-02
Co-60     #AB    1.150E-02      2.783E-02      2.783E-02      2.117E-02
Cs-137    #AB    1.867E-03      2.302E-02      2.302E-02      1.873E-02
Eu-152    #AB    2.553E-02      5.067E-02      5.069E-02      6.305E-02
Eu-154    #AB    1.991E-02      5.117E-02      5.118E-02      1.207E-01
K-40             1.429E+01      1.233E+00      1.427E+00      2.660E-01
Pa-234     AB    6.412E-02      1.245E-01      1.255E-01      9.417E-02
Pb-212           3.905E-01      7.887E-02      8.522E-02      4.356E-02
Pb-214           4.982E-01      1.033E-01      1.070E-01      5.064E-02
Ra-226    #      9.424E-01      5.716E-01      5.752E-01      4.152E-01
Th-234     AB    1.777E-01      6.012E-01      6.014E-01      1.180E+00
Tl-208           1.694E-01      3.727E-02      3.884E-02      1.232E-02
U-235     #AB    6.160E-02      3.784E-02      3.805E-02      1.021E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.812E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:56:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_006.An1               

Sample description                                             
243254-001, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308_006.An1

Acquisition information
Start time:                 3/8/2013 13:12:16
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0300E+02) = 

8.9198E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:56:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1084

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.07        4. 388.87   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.20       69.  26.10   0.76  3.015E-02
92.49        9. 169.19   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.275E-01 U235  
92.98       28.  60.83   0.89  3.990E-02    93.35   5.760  4.087E-01 U235  

93.35   4.100  5.742E-01 Ac228 
93.26       20.  75.52   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.952E-01 Ac228 
124.58       10. 128.51   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
146.37        8. 138.29   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.642E-02 U235  
162.64       10. 134.86   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.284E-01 U235  
186.03       49.  30.72   0.98  4.819E-02   185.72  57.000  5.856E-02 U235  

186.21   3.555  9.398E-01 Ra226 
185.72  57.000  5.856E-02 U235  

186.07       49.  30.33   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.424E-01 Ra226 

238.56      230.   9.75   1.02  4.318E-02   238.63  43.600  3.905E-01 Pb212 
241.81       41.  39.21   0.39  4.285E-02   242.00   7.268  4.349E-01 Pb214 
277.33       19.  53.89   1.07  3.962E-02   277.37   6.600  2.432E-01 Tl208 
295.10       94.  20.46   1.16  3.814E-02   295.22  18.414  4.206E-01 Pb214 
299.93       18.  70.20   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.10       65.  22.24   0.80  3.494E-02   338.32  11.400  5.392E-01 Ac228 
351.86      196.   9.93   1.13  3.404E-02   351.93  35.600  5.111E-01 Pb214 
570.82        8. 103.12   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.23      106.  11.00   1.18  2.416E-02   583.19  85.000  1.708E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.50      151.  10.86   1.70  2.345E-02   609.31  45.490  4.673E-01 Bi214 
659.58        1. 616.74   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.64       21.  37.55   1.46  2.078E-02   727.33   6.650  5.097E-01 Bi212 
786.16        5. 148.46   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.75       11.  65.78   1.56  1.851E-02   860.53  12.400  1.597E-01 Tl208 
869.80        2. 261.41   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.52        6.  97.05   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.24        5. 100.66   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.57       64.  14.96   0.88  1.779E-02   911.20  26.200  4.508E-01 Ac228 
963.64        2. 387.95   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.03       26.  36.73   1.64  1.704E-02   968.96  15.900  3.133E-01 Ac228 

1120.52       28.  29.78   1.74  1.535E-02  1120.29  14.910  4.001E-01 Bi214 
1332.95        5. 121.03   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.59        4.  99.25   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      589.   4.19   2.09  1.254E-02  1460.82  10.550  1.429E+01 K40   
1764.44       18.  29.50   2.10  1.069E-02  1764.49  15.310  3.532E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.94    77.20       118.        69. 2.302E+03   52.20   0.755  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.93    59.43       114.        -9.    -0.003   326.95   0.855s
Th-234    251.46    63.07       115.         4.     0.001   777.75   0.859s
Th-234    369.43    92.59       108.         9.     0.003   338.37   0.888D
U-235     372.48    93.35       135.        28.     0.011   121.66   0.889D
Ac-228    372.48    93.35        99.        20.     0.007   151.05   0.889D
Eu-154    497.29   124.58        79.        10.     0.004   257.02   0.918s
U-235     584.39   146.37        53.         8.     0.003   276.58   0.939s
U-235     649.39   162.64        83.        10.     0.004   269.72   0.958s
U-235     742.90   186.03        87.        49.     0.018    61.44   0.980s
Ra-226    743.04   186.07        85.        49.     0.018    60.65   0.980s
Pb-212    952.84   238.56       114.       222.     0.082    19.51   1.020 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.83   241.81        87.        41.     0.015    78.43   0.393s
Tl-208   1107.83   277.33        44.        19.     0.007   107.77   1.067s
Pb-214   1178.86   295.10        97.        89.     0.033    40.93   1.160 
Pb-212   1198.17   299.93        81.        18.     0.007   140.40   1.088 
Ac-228   1350.77   338.10        48.        65.     0.024    44.48   0.800s
Pb-214   1405.80   351.86        64.       187.     0.069    19.86   1.134 
Pa-234   2281.36   570.82        33.         8.     0.003   206.25   1.327 
Tl-208   2330.99   583.23        11.       106.     0.039    22.00   1.176 
Bi-214   2436.07   609.50        46.       151.     0.056    21.73   1.698s
Cs-137   2636.37   659.58        21.         1.     0.000  1233.48   1.403s
Eu-154   2888.08   722.50        27.        -5.    -0.002   313.14   1.453s
Bi-212   2908.64   727.64        21.        21.     0.008    75.10   1.456s
Eu-152   3113.22   778.78        27.        -1.     0.000  1600.50   1.496s
Bi-212   3142.74   786.16        24.         5.     0.002   296.91   1.501s
Tl-208   3441.20   860.75        21.        11.     0.004   131.56   1.558s
Eu-154   3477.41   869.80        12.         2.     0.001   522.81   1.568s
Pa-234   3520.31   880.52        12.         6.     0.002   194.11   1.573D
Pa-234   3531.19   883.24         9.         5.     0.002   201.32   1.575D
Ac-228   3644.54   911.57         6.        64.     0.024    29.91   0.880s
Pa-234   3782.93   946.15        27.        -1.     0.000  1870.49   1.621s
Eu-152   3852.93   963.64        32.         2.     0.001   775.90   1.634s
Ac-228   3874.49   969.03        32.        26.     0.010    73.45   1.637s
Bi-214   4480.88  1120.52        31.        28.     0.010    59.55   1.741s
Co-60    4688.76  1172.45        25.        -1.     0.000  1091.43   1.775s
Co-60    5331.39  1332.95        13.         5.     0.002   242.06   1.874s
Eu-152   5630.31  1407.59         7.         4.     0.002   198.50   1.917s
K-40     5843.51  1460.82        21.       572.     0.212     8.38   2.091 
Bi-214   7059.96  1764.44         5.        18.     0.006    59.00   2.098s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7761E-01                                      5.12E+12             
911.20 4.508E-01  (  4.178E-02 1.50E+01 2.62E+01 G  
968.96 3.133E-01 -   1.599E-01 3.67E+01 1.59E+01 G  
338.32 5.392E-01 *(  1.339E-01 2.22E+01 1.14E+01 G  

Energy duplication    
93.35 3.952E-01     4.692E-01 7.55E+01 4.10E+00 XA 

Am-241   I  -5.6954E-02                                      1.58E+05             
59.54-5.695E-02 ?(  1.503E-01 1.63E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.4209E-01                                      5.12E+12             
727.33 5.097E-01 ?(  2.576E-01 3.76E+01 6.65E+00 G  
785.37 7.364E-01 &(  1.715E+00 1.48E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.429E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.5072E-01                                      5.84E+05             
609.31 4.673E-01  (P 4.900E-02 1.09E+01 4.55E+01 G  

1120.29 4.001E-01 ?(P 1.884E-01 2.98E+01 1.49E+01 G  
1764.49 3.532E-01 -   1.006E-01 2.95E+01 1.53E+01 G  

Co-60    T   1.1495E-02                                      1.93E+03             
1332.49 1.150E-02 &(  2.117E-02 1.21E+02 1.00E+02 G  
1173.23-2.985E-03 -   2.650E-02 5.46E+02 9.98E+01 G  

Cs-137   I   1.8665E-03                                      1.10E+04             
661.66 1.867E-03 ?(  1.873E-02 6.17E+02 8.50E+01 G  

Eu-152   I   2.5527E-02                                      4.94E+03             
344.28 1.565E-03 %(  6.305E-02 2.45E+03 2.66E+01 G  
121.78 4.006E-04 %   5.771E-02 8.75E+03 2.84E+01 G  
778.90-1.203E-02 +   1.572E-01 8.00E+02 1.30E+01 G  
964.08 2.785E-02 ?(  1.752E-01 3.88E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.845E-01 1.00E+03 1.34E+01 G  
1408.01 5.447E-02 ?(  7.817E-02 9.93E+01 2.09E+01 G  

Eu-154   I   1.9908E-02                                      3.14E+03             
873.18 2.914E-02 ?(  1.207E-01 2.61E+02 1.22E+01 G  
123.07 1.713E-02 ?(  3.516E-02 1.29E+02 4.04E+01 G  

1274.43 2.505E-03 %   7.989E-02 1.94E+03 3.49E+01 G  
723.30-3.922E-02 +   9.689E-02 1.57E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.249E-01 1.00E+03 1.79E+01 G  
996.25-1.168E-04 %   1.868E-01 9.70E+04 1.05E+01 G  

K-40     N   1.4289E+01                                      4.57E+11             
1460.82 1.429E+01  (P 2.660E-01 4.19E+00 1.06E+01 G  

Pa-234   N   6.4122E-02                                      1.63E+12             
131.30 1.927E-03 %(  9.417E-02 2.97E+03 1.82E+01 G  
569.50 1.209E-01  (  1.936E-01 1.03E+02 9.30E+00 G  
946.00-1.127E-02 +   1.724E-01 9.35E+02 1.35E+01 G  
880.52 9.799E-02  (  1.413E-01 9.71E+01 1.05E+01 G  
883.24 8.968E-02  (  1.325E-01 1.01E+02 9.70E+00 G  

Pb-212   N   3.9045E-01                                      5.12E+12             
238.63 3.905E-01  (P 4.356E-02 9.75E+00 4.36E+01 G  
300.09 5.061E-01 + P 5.775E-01 7.02E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.9818E-01                                      5.84E+05             
351.93 5.111E-01  (P 5.064E-02 9.93E+00 3.56E+01 G  
295.22 4.206E-01 - P 1.077E-01 2.05E+01 1.84E+01 G  
242.00 4.349E-01 @(  2.305E-01 3.92E+01 7.27E+00 G  

Ra-226   N   9.4239E-01                                      5.84E+05             
186.21 9.424E-01  (  4.152E-01 3.03E+01 3.56E+00 G  

Th-234   N   1.7768E-01                                      1.63E+12             
63.30 1.858E-01 ?(  1.180E+00 3.89E+02 3.75E+00 G  
92.59 1.707E-01  (  4.663E-01 1.69E+02 4.34E+00 G  

Tl-208   N   1.6941E-01                                      5.12E+12             
583.19 1.708E-01  (  1.232E-02 1.10E+01 8.50E+01 G  
277.37 2.432E-01 +   1.956E-01 5.39E+01 6.60E+00 G  
860.53 1.597E-01 &(  1.540E-01 6.58E+01 1.24E+01 G  

U-235    N   6.1596E-02                                      2.57E+11             
143.77 4.642E-02 ?(  1.021E-01 1.38E+02 1.09E+01 G  
205.32-7.068E-03 %   2.366E-01 2.04E+03 5.02E+00 G  
163.36 1.284E-01 &(  2.771E-01 1.35E+02 5.08E+00 G  
185.72 5.856E-02  (  2.621E-02 3.07E+01 5.70E+01 G  

Energy duplication    
93.35 4.087E-01 &   3.896E-01 6.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.43       114.        -9.    -0.003   326.95  -5.695E-02   
U-235       93.35       135.        28.     0.011   121.66   4.087E-01   
Eu-154     124.58        79.        10.     0.004   257.02   1.713E-02   
U-235      146.37        53.         8.     0.003   276.58   4.642E-02   
U-235      162.64        83.        10.     0.004   269.72   1.284E-01   
U-235      186.03        87.        49.     0.018    61.44   5.856E-02   
Ra-226     186.07        85.        49.     0.018    60.65   9.424E-01   
Cs-137     659.58        21.         1.     0.000  1233.48   1.867E-03   
Eu-154     722.50        27.        -5.    -0.002   313.14  -3.922E-02   
Bi-212     727.64        21.        21.     0.008    75.10   5.097E-01   
Eu-152     778.78        27.        -1.     0.000  1600.50  -1.203E-02   
Bi-212     786.16        24.         5.     0.002   296.91   7.364E-01   
Eu-154     869.80        12.         2.     0.001   522.81   2.914E-02   
Eu-152     963.64        32.         2.     0.001   775.90   2.785E-02   
Co-60     1172.45        25.        -1.     0.000  1091.43  -2.985E-03   
Co-60     1332.95        13.         5.     0.002   242.06   1.150E-02   
Eu-152    1407.59         7.         4.     0.002   198.50   5.447E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7761E-01    4.7761E-01   1.2801E-01    1.3261E-01  4.178E-02
Am-241 #A   -5.6946E-02   -5.6954E-02   1.8621E-01    1.8626E-01  1.503E-01
Bi-212 #     5.4209E-01    5.4209E-01   4.0713E-01    4.0807E-01  2.576E-01
Bi-214       4.5071E-01    4.5072E-01   1.0332E-01    1.0533E-01  4.900E-02
Co-60  #A    1.1367E-02    1.1495E-02   2.7825E-02    2.7830E-02  2.117E-02
Cs-137 #A    1.8629E-03    1.8665E-03   2.3023E-02    2.3023E-02  1.873E-02
Eu-152 #A    2.5416E-02    2.5527E-02   5.0672E-02    5.0693E-02  6.305E-02
Eu-154 #A    1.9772E-02    1.9908E-02   5.1169E-02    5.1179E-02  1.207E-01
K-40         1.4289E+01    1.4289E+01   1.2327E+00    1.4267E+00  2.660E-01
Pa-234  A    6.4122E-02    6.4122E-02   1.2447E-01    1.2549E-01  9.417E-02
Pb-212       3.9045E-01    3.9045E-01   7.8870E-02    8.5224E-02  4.356E-02
Pb-214       4.9816E-01    4.9818E-01   1.0333E-01    1.0699E-01  5.064E-02
Ra-226 #     9.4236E-01    9.4239E-01   5.7161E-01    5.7517E-01  4.152E-01
Th-234  A    1.7768E-01    1.7768E-01   6.0121E-01    6.0145E-01  1.180E+00
Tl-208       1.6941E-01    1.6941E-01   3.7267E-02    3.8839E-02  1.232E-02
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U-235  #A    6.1596E-02    6.1596E-02   3.7842E-02    3.8049E-02  1.021E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2034.9 keV)     1.628E+01  pCi/g         
Total Decayed Activity (  911.2 to  2034.9 keV) 1.6275457E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-19                Received:        02/05/13                      
Lab ID:          243254-002                    Prepared:        02/11/13 14:22                
Matrix:          Soil                          Analyzed:        03/11/13 07:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00561 U       0.150          0.123            0.9     
Bismuth-212                           0.747           0.380          0.255                    
Bismuth-214                           0.556           0.0884         0.0337                   
Cesium-137                           -0.00416 U       0.0258         0.0208           0.07    
Cobalt-60                            -0.00826 U       0.0298         0.0235           0.03    
Europium-152                          0.0443 U        0.0534         0.0653           0.1     
Europium-154                          0.0411 U        0.0747         0.118            0.2     
Lead-212                              0.575           0.0851         0.0426                   
Lead-214                              0.623           0.0904         0.0468                   
Potassium-40                         11.1             1.07           0.293                    
Protactinium-234                     -0.0336 U        0.120          0.0976                   
Radium-226 (By Bismuth-214)           0.556           0.0884         0.0337           0.2     
Thallium-208                          0.245           0.0445         0.0161                   
Thorium-232 (By Actinium-228)         0.849           0.135          0.0733           0.9     
Thorium-234                           0.757 U         0.636          1.12                     
Uranium-235                           0.0595 U        0.0405         0.155            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243254-002                   Client ID : 12-PE-E0770-19        

Seqnum : 1503101247003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130311_003                                Batch         : 195355                       Time      : 11-MAR-2013 07:53     

Cal    : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01     Caldate       : 11-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00561          0.123       0.9       .15018           .15018           0.013       u        

Bismuth-212                         0.747             0.255                 .37954           .38146           0.057       u        

Bismuth-214                         0.556             0.0337                .088442          .091982          0.0085      u        

Cesium-137                          -0.00416          0.0208      0.07      .02576           .025761          0.00015     u        

Cobalt-60                           -0.00826          0.0235      0.03      .029844          .029846          0.00058     u        

Europium-152                        0.0443            0.0653      0.1       .053389          .053449          0.016       u        

Europium-154                        0.0411            0.118       0.2       .074729          .074759          0.013       u        

Lead-212                            0.575             0.0426                .085058          .097457          -0.0076     u        

Lead-214                            0.623             0.0468                .090383          .096816          -0.0073     u        

Potassium-40                        11.1              0.293                 1.0739           1.2091           -0.47       u        

Protactinium-234                    -0.0336           0.0976                .1202            .12049           0.014       u        

Radium-226 (By Bismuth-214)         0.556             0.0337      0.2       .088442          .091982          0.0085      u        

Thallium-208                        0.245             0.0161                .044499          .047235          0.0074      u        

Thorium-232 (By Actinium-228)       0.849             0.0733      0.9       .1352            .14854           0.025       u        

Thorium-234                         0.757             1.12                  .63594           .63996           0.30        u        

Uranium-235                         0.0595            0.155       0.18      .040493          .040673          0.030       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-19          
Sample Description: 243254-002, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:22            Live Time: 2700   sec

Acquisition Time: 3/11/2013 07:53:49        Real Time: 2703   sec
Analysis Time: 3/26/2013 16:59           Dead Time: 0.09   %

Analysis Quantity: 3.400E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.489E-01      1.352E-01      1.485E-01      7.333E-02
Am-241    #AB   -5.612E-03      1.502E-01      1.502E-01      1.234E-01
Bi-212    #      7.470E-01      3.795E-01      3.815E-01      2.549E-01
Bi-214           5.557E-01      8.844E-02      9.198E-02      3.373E-02
Co-60     #AB   -8.259E-03      2.984E-02      2.985E-02      2.353E-02
Cs-137    #AB   -4.159E-03      2.576E-02      2.576E-02      2.079E-02
Eu-152    #AB    4.427E-02      5.339E-02      5.345E-02      6.531E-02
Eu-154    #AB    4.112E-02      7.473E-02      7.476E-02      1.182E-01
K-40      #      1.105E+01      1.074E+00      1.209E+00      2.933E-01
Pa-234    #AB   -3.363E-02      1.202E-01      1.205E-01      9.755E-02
Pb-212           5.752E-01      8.506E-02      9.746E-02      4.259E-02
Pb-214           6.235E-01      9.038E-02      9.682E-02      4.680E-02
Ra-226           9.067E-01      5.327E-01      5.363E-01      3.703E-01
Th-234     AB    7.568E-01      6.359E-01      6.400E-01      1.120E+00
Tl-208           2.454E-01      4.450E-02      4.724E-02      1.614E-02
U-235     #AB    5.952E-02      4.049E-02      4.067E-02      1.551E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.646E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:59:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

Sample description                                             
243254-002, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311_003.An1

Acquisition information
Start time:                 3/11/2013 07:53:49
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4000E+02) = 

7.9491E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:59:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1213

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.42       21.  87.81   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
77.24      146.  16.54   0.81  3.252E-02
89.90       37.  41.49   0.69  4.031E-02
92.62       44.  42.01   0.88  4.163E-02    92.59   4.343  7.207E-01 Th234 

93.35   5.760  5.387E-01 U235  
93.12       64.  30.97   0.88  4.199E-02    93.35   4.100  1.091E+00 Ac228 

93.35   5.760  7.764E-01 U235  
93.38       52.  35.90   0.88  4.199E-02    93.35   4.100  8.816E-01 Ac228 

93.35   5.760  6.275E-01 U235  
120.81       11. 145.28   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.645E-02 Eu154 
143.75       10. 185.79   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.143E-02 U235  
163.28        6. 253.62   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.262E-02 U235  
185.91       51.  34.01   0.97  4.883E-02   185.72  57.000  5.399E-02 U235  

186.21   3.555  8.666E-01 Ra226 
185.72  57.000  5.399E-02 U235  

186.10       53.  29.38   0.60  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.066E-01 Ra226 

204.05       10. 126.48   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.267E-01 U235  

215.63       17.  53.38   0.47  4.580E-02
238.57      375.   7.30   0.87  4.342E-02   238.63  43.600  5.752E-01 Pb212 
241.79       80.  21.83   0.60  4.308E-02   242.00   7.268  7.523E-01 Pb214 
270.24       43.  26.32   0.95  4.034E-02
277.62       40.  32.09   0.81  3.969E-02   277.37   6.600  4.495E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:59:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.26      142.  11.71   0.84  3.814E-02   295.22  18.414  5.744E-01 Pb214 
300.18       16.  78.44   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      100.  14.38   0.89  3.485E-02   338.32  11.400  7.442E-01 Ac228 
352.04      275.   7.68   0.97  3.391E-02   351.93  35.600  6.488E-01 Pb214 
583.38      169.   9.07   0.91  2.387E-02   583.19  85.000  2.454E-01 Tl208 
609.38      214.   7.67   1.49  2.316E-02   609.31  45.490  5.760E-01 Bi214 
727.28       37.  25.40   1.49  2.048E-02   727.33   6.650  7.991E-01 Bi212 
784.83        5. 152.03   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.77       40.  20.46   0.33  1.821E-02   860.53  12.400  5.163E-01 Tl208 
872.19        4. 133.15   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
911.08      144.  10.76   1.49  1.749E-02   911.20  26.200  9.251E-01 Ac228 
964.13       14.  73.84   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.05       72.  15.75   0.90  1.674E-02   968.96  15.900  7.985E-01 Ac228 

1113.42        3. 196.85   1.82  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.66       63.  16.00   0.83  1.507E-02  1120.29  14.910  8.205E-01 Bi214 
1274.38        6. 123.71   1.95  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.99        7.  89.25   2.05  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.78      506.   4.67   1.92  1.228E-02  1460.82  10.550  1.105E+01 K40   
1620.31        3. 146.11   2.21  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.75       27.  24.63   2.31  1.046E-02  1764.49  15.310  4.955E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.91    77.24       182.       146. 4.490E+03   33.07   0.807  -        
359.53    89.90        92.        37. 9.081E+02   82.99   0.690  -      sM
862.23   215.63        34.        17. 3.624E+02  106.76   0.467 TH-228  s 

1080.60   270.24        40.        43. 1.076E+03   52.65   0.955 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:59:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.64    63.42       166.        21.     0.008   175.62   0.847s
Th-234    370.26    92.59       151.        44.     0.016    84.03   0.877D
Ac-228    373.31    93.35       145.        52.     0.019    71.80   0.878D
U-235     373.31    93.35       163.        64.     0.024    61.94   0.878D
Eu-152    483.09   120.81       128.        11.     0.004   290.56   0.907s
Eu-154    482.85   120.75        85.        -2.    -0.001  1676.05   0.909s
Pa-234    525.13   131.32       174.       -11.    -0.004   357.48   0.917s
U-235     574.82   143.75       161.        10.     0.004   371.58   0.930s
U-235     652.91   163.28       126.         6.     0.002   507.24   0.950 
U-235     743.39   185.91       125.        51.     0.019    68.03   0.972s
Ra-226    744.15   186.10        88.        53.     0.020    58.76   0.596s
U-235     815.90   204.05        77.        10.     0.004   252.97   0.992s
Pb-212    953.94   238.57       138.       370.     0.137    14.59   0.873 
Pb-214    966.84   241.79        90.        80.     0.030    43.66   0.604s
Tl-208   1110.07   277.62        48.        40.     0.015    64.19   0.811 
Pb-214   1180.64   295.26        61.       137.     0.051    23.42   0.842 
Pb-212   1200.30   300.18        73.        16.     0.006   156.87   1.086s
Ac-228   1352.54   338.25        42.       100.     0.037    28.77   0.893s
Eu-152   1376.50   344.24        75.       -10.    -0.004   265.40   1.130s
Pb-214   1407.68   352.04        68.       266.     0.099    15.35   0.973 
Pa-234   2262.70   565.85        14.        -2.    -0.001   689.98   1.344s
Tl-208   2332.83   583.38        23.       169.     0.063    18.13   0.909s
Bi-214   2436.81   609.38        27.       206.     0.076    15.33   1.491 
Cs-137   2642.34   660.77        32.        -3.    -0.001   619.41   1.429s
Eu-154   2890.39   722.79        43.        -8.    -0.003   246.16   1.485s
Bi-212   2908.37   727.28        26.        37.     0.014    50.81   1.489s
Eu-152   3117.48   779.57        30.        -5.    -0.002   322.62   1.534s
Bi-212   3138.54   784.83        29.         5.     0.002   304.07   1.540s
Tl-208   3442.28   860.77         8.        40.     0.015    40.92   0.326s
Eu-154   3487.97   872.19        14.         4.     0.002   266.29   1.617s
Pa-234   3520.70   880.37        29.        -2.    -0.001   748.68   1.623s
Ac-228   3643.53   911.08        24.       144.     0.053    21.52   1.492s
Eu-152   3855.74   964.13        49.        14.     0.005   147.67   1.695s
Ac-228   3875.41   969.05        17.        72.     0.027    31.50   0.897s
Eu-154   3975.68   994.11        25.        -2.    -0.001   897.67   1.722s
Eu-154   4017.09  1004.46        25.        -2.    -0.001   929.13   1.729s
Eu-152   4452.96  1113.42        21.         3.     0.001   393.70   1.818s
Bi-214   4481.92  1120.66        13.        63.     0.023    31.99   0.834s
Eu-154   5096.93  1274.38        22.         6.     0.002   247.41   1.948s
Co-60    5335.75  1334.07        20.        -4.    -0.001   361.34   1.993s
Eu-152   5631.55  1407.99        14.         7.     0.002   178.50   2.051s
K-40     5842.79  1460.78        31.       486.     0.180     9.34   1.917s
Bi-212   6481.14  1620.31         9.         3.     0.001   292.23   2.207s
Bi-214   7059.22  1764.75         9.        27.     0.010    49.25   2.307s
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.4892E-01                                      5.12E+12             
911.20 9.251E-01 @(  7.333E-02 1.08E+01 2.62E+01 G  
968.96 7.985E-01  (  1.056E-01 1.58E+01 1.59E+01 G  
338.32 7.442E-01  (  1.114E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 8.816E-01     4.806E-01 3.59E+01 4.10E+00 XA 

Am-241   I  -5.6119E-03                                      1.58E+05             
59.54-5.612E-03 &(  1.234E-01 1.34E+03 3.59E+01 G  

Bi-212   N   7.4702E-01                                      5.12E+12             
727.33 7.991E-01 ?(  2.549E-01 2.54E+01 6.65E+00 G  
785.37 7.202E-01 ?(  1.728E+00 1.52E+02 1.11E+00 G  

1620.74 5.372E-01 ?(  1.191E+00 1.46E+02 1.51E+00 G  

Bi-214   N   5.5573E-01                                      5.84E+05             
609.31 5.760E-01  (P 3.373E-02 7.67E+00 4.55E+01 G  

1120.29 8.205E-01 + P 1.117E-01 1.60E+01 1.49E+01 G  
1764.49 4.955E-01 ?(  1.252E-01 2.46E+01 1.53E+01 G  

Co-60    T  -8.2593E-03                                      1.93E+03             
1332.49-8.259E-03 ?(  2.353E-02 1.81E+02 1.00E+02 G  
1173.23-6.231E-04 %   1.936E-02 1.89E+03 9.98E+01 G  

Cs-137   I  -4.1588E-03                                      1.10E+04             
661.66-4.159E-03 &(  2.079E-02 3.10E+02 8.50E+01 G  

Eu-152   I   4.4274E-02                                      4.94E+03             
344.28-3.080E-02 ?(  6.531E-02 1.33E+02 2.66E+01 G  
121.78 2.341E-02 ?(  5.483E-02 1.45E+02 2.84E+01 G  
778.90-5.827E-02 +   1.488E-01 1.61E+02 1.30E+01 G  
964.08 1.743E-01 @(  1.980E-01 7.38E+01 1.45E+01 G  

1112.08 5.041E-02 ?(  1.573E-01 1.97E+02 1.34E+01 G  
1408.01 7.409E-02 ?(  9.804E-02 8.93E+01 2.09E+01 G  

Eu-154   I   4.1117E-02                                      3.14E+03             
873.18 5.782E-02 &(  1.182E-01 1.33E+02 1.22E+01 G  
123.07-2.282E-03 &   3.137E-02 8.38E+02 4.04E+01 G  

1274.43 3.529E-02 &(  6.766E-02 1.24E+02 3.49E+01 G  
723.30-5.668E-02 +   1.100E-01 1.23E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-1.588E-02 -   1.197E-01 4.65E+02 1.79E+01 G  
996.25-2.744E-02 +   1.997E-01 4.49E+02 1.05E+01 G  

K-40     N   1.1054E+01                                      4.57E+11             
1460.82 1.105E+01 @(P 2.933E-01 4.67E+00 1.06E+01 G  

Pa-234   N  -3.3625E-02                                      1.63E+12             
131.30-3.363E-02 ?(  9.755E-02 1.79E+02 1.82E+01 G  
569.50-2.079E-02 &   1.150E-01 3.45E+02 9.30E+00 G  
946.00 0.000E+00 +   1.442E-01 1.00E+03 1.35E+01 G  
880.52-3.237E-02 +   1.962E-01 3.74E+02 1.05E+01 G  
883.24 0.000E+00 &   2.272E-01 1.00E+03 9.70E+00 G  

Pb-212   N   5.7523E-01                                      5.12E+12             
238.63 5.752E-01  (P 4.259E-02 7.30E+00 4.36E+01 G  
300.09 3.974E-01 -   4.871E-01 7.84E+01 3.18E+00 G  

Pb-214   N   6.2348E-01                                      5.84E+05             
351.93 6.489E-01  (P 4.680E-02 7.68E+00 3.56E+01 G  
295.22 5.744E-01  (P 7.626E-02 1.17E+01 1.84E+01 G  
242.00 7.523E-01 +   2.079E-01 2.18E+01 7.27E+00 G  

Ra-226   N   9.0665E-01                                      5.84E+05             
186.21 9.066E-01  (  3.703E-01 2.94E+01 3.56E+00 G  

Th-234   N   7.5680E-01                                      1.63E+12             
63.30 7.987E-01 ?(  1.120E+00 8.78E+01 3.75E+00 G  
92.59 7.207E-01  (  4.658E-01 4.20E+01 4.34E+00 G  

Tl-208   N   2.4541E-01                                      5.12E+12             
583.19 2.454E-01  (  1.614E-02 9.07E+00 8.50E+01 G  
277.37 4.495E-01 +   1.814E-01 3.21E+01 6.60E+00 G  
860.53 5.163E-01 +   8.804E-02 2.05E+01 1.24E+01 G  

U-235    N   5.9524E-02                                      2.57E+11             
143.77 5.143E-02 &(  1.551E-01 1.86E+02 1.09E+01 G  
205.32 1.267E-01 ?(  2.558E-01 1.26E+02 5.02E+00 G  
163.36 7.262E-02 ?(  2.997E-01 2.54E+02 5.08E+00 G  
185.72 5.399E-02  (  2.758E-02 3.40E+01 5.70E+01 G  

Energy duplication    
93.35 7.764E-01     3.624E-01 3.10E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_003.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       163.        64.     0.024    61.94   7.764E-01   
Eu-152     120.81       128.        11.     0.004   290.56   2.341E-02   
Eu-154     120.75        85.        -2.    -0.001  1676.05  -2.282E-03   
Pa-234     131.32       174.       -11.    -0.004   357.48  -3.363E-02   
U-235      143.75       161.        10.     0.004   371.58   5.143E-02   
U-235      163.28       126.         6.     0.002   507.24   7.262E-02   
U-235      185.91       125.        51.     0.019    68.03   5.399E-02   
U-235      204.05        77.        10.     0.004   252.97   1.267E-01   
Eu-152     344.24        75.       -10.    -0.004   265.40  -3.080E-02   
Pa-234     565.85        14.        -2.    -0.001   689.98  -2.079E-02   
Cs-137     660.77        32.        -3.    -0.001   619.41  -4.159E-03   
Eu-154     722.79        43.        -8.    -0.003   246.16  -5.668E-02   
Eu-152     779.57        30.        -5.    -0.002   322.62  -5.827E-02   
Eu-154     872.19        14.         4.     0.002   266.29   5.782E-02   
Pa-234     880.37        29.        -2.    -0.001   748.68  -3.237E-02   
Eu-152     964.13        49.        14.     0.005   147.67   1.743E-01   
Eu-154     994.11        25.        -2.    -0.001   897.67  -2.744E-02   
Eu-154    1004.46        25.        -2.    -0.001   929.13  -1.588E-02   
Eu-152    1113.42        21.         3.     0.001   393.70   5.041E-02   
Eu-154    1274.38        22.         6.     0.002   247.41   3.529E-02   
Co-60     1334.07        20.        -4.    -0.001   361.34  -8.259E-03   
Eu-152    1407.99        14.         7.     0.002   178.50   7.409E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.4892E-01    8.4892E-01   1.3520E-01    1.4854E-01  7.333E-02
Am-241 #A   -5.6110E-03   -5.6119E-03   1.5018E-01    1.5018E-01  1.234E-01
Bi-212 #     7.4702E-01    7.4702E-01   3.7954E-01    3.8146E-01  2.549E-01
Bi-214       5.5571E-01    5.5573E-01   8.8442E-02    9.1982E-02  3.373E-02
Co-60  #A   -8.1591E-03   -8.2593E-03   2.9844E-02    2.9846E-02  2.353E-02
Cs-137 #A   -4.1499E-03   -4.1588E-03   2.5760E-02    2.5761E-02  2.079E-02
Eu-152 #A    4.4064E-02    4.4274E-02   5.3389E-02    5.3449E-02  6.531E-02
Eu-154 #A    4.0811E-02    4.1117E-02   7.4729E-02    7.4759E-02  1.182E-01
K-40   #     1.1054E+01    1.1054E+01   1.0739E+00    1.2091E+00  2.933E-01
Pa-234 #A   -3.3625E-02   -3.3625E-02   1.2020E-01    1.2049E-01  9.755E-02
Pb-212       5.7523E-01    5.7523E-01   8.5058E-02    9.7457E-02  4.259E-02
Pb-214       6.2346E-01    6.2348E-01   9.0383E-02    9.6816E-02  4.680E-02
Ra-226       9.0661E-01    9.0665E-01   5.3272E-01    5.3626E-01  3.703E-01
Th-234  A    7.5680E-01    7.5680E-01   6.3594E-01    6.3996E-01  1.120E+00
Tl-208       2.4541E-01    2.4541E-01   4.4499E-02    4.7235E-02  1.614E-02
U-235  #A    5.9524E-02    5.9524E-02   4.0493E-02    4.0673E-02  1.551E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.8 keV)     1.556E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.8 keV) 1.5556559E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-20                Received:        02/05/13                      
Lab ID:          243254-003                    Prepared:        02/11/13 14:26                
Matrix:          Soil                          Analyzed:        03/08/13 14:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0313 U        0.167          0.136            0.9     
Bismuth-212                           1.47            0.514          0.217                    
Bismuth-214                           0.592           0.0993         0.0380                   
Cesium-137                           -0.00454 U       0.0318         0.0258           0.07    
Cobalt-60                             0.00609 U       0.0188         0.0228           0.03    
Europium-152                          0.0265 U        0.0499         0.0621           0.1     
Europium-154                          0.0243 U        0.0591         0.159            0.2     
Lead-212                              0.720           0.0912         0.0422                   
Lead-214                              0.727           0.0999         0.0445                   
Potassium-40                          9.25            1.01           0.280                    
Protactinium-234                      0.0330 U        0.0907         0.104                    
Radium-226 (By Bismuth-214)           0.592           0.0993         0.0380           0.2     
Thallium-208                          0.218           0.0472         0.0206                   
Thorium-232 (By Actinium-228)         0.770           0.128          0.0832           0.9     
Thorium-234                           1.71            1.42           1.01                     
Uranium-235                           0.0900 U        0.0439         0.158            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243254-003                   Client ID : 12-PE-E0770-20        

Seqnum : 1503096915007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130308_007                                Batch         : 195355                       Time      : 08-MAR-2013 14:31     

Cal    : 08-MAR-2013 07:26:01,09-JAN-2013 09:04:01     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0313            0.136       0.9       .1671            .16711           0.013       u        

Bismuth-212                         1.47              0.217                 .51413           .51965           0.057       u        

Bismuth-214                         0.592             0.0380                .099333          .10292           0.0085      u        

Cesium-137                          -0.00454          0.0258      0.07      .031802          .031802          0.00015     u        

Cobalt-60                           0.00609           0.0228      0.03      .018825          .018827          0.00058     u        

Europium-152                        0.0265            0.0621      0.1       .049914          .049937          0.016       u        

Europium-154                        0.0243            0.159       0.2       .059094          .059108          0.013       u        

Lead-212                            0.720             0.0422                .091194          .1089            -0.0076     u        

Lead-214                            0.727             0.0445                .099948          .10783           -0.0073     u        

Potassium-40                        9.25              0.280                 1.0056           1.1079           -0.47       u        

Protactinium-234                    0.0330            0.104                 .090663          .091035          0.014       u        

Radium-226 (By Bismuth-214)         0.592             0.0380      0.2       .099333          .10292           0.0085      u        

Thallium-208                        0.218             0.0206                .047172          .049227          0.0074      u        

Thorium-232 (By Actinium-228)       0.770             0.0832      0.9       .12755           .1392            0.025       u        

Thorium-234                         1.71              1.01                  1.4172           1.4263           0.30        u        

Uranium-235                         0.0900            0.158       0.18      .043883          .044263          0.030       u        

u=use  

Page 1 of 1                                                                                                           1503096915007.2

68 of 296



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-20          
Sample Description: 243254-003, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130308_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:12            Live Time: 2700   sec

Acquisition Time: 3/8/2013 14:31:29         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:57           Dead Time: 0.06   %

Analysis Quantity: 3.180E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.696E-01      1.275E-01      1.392E-01      8.316E-02
Am-241    #AB    3.128E-02      1.671E-01      1.671E-01      1.361E-01
Bi-212           1.474E+00      5.141E-01      5.196E-01      2.167E-01
Bi-214    #      5.920E-01      9.933E-02      1.029E-01      3.803E-02
Co-60     #AB    6.093E-03      1.883E-02      1.883E-02      2.276E-02
Cs-137    #AB   -4.538E-03      3.180E-02      3.180E-02      2.580E-02
Eu-152    #AB    2.646E-02      4.991E-02      4.994E-02      6.212E-02
Eu-154    #AB    2.431E-02      5.909E-02      5.911E-02      1.591E-01
K-40             9.250E+00      1.006E+00      1.108E+00      2.795E-01
Pa-234     AB    3.301E-02      9.066E-02      9.103E-02      1.036E-01
Pb-212           7.198E-01      9.119E-02      1.089E-01      4.224E-02
Pb-214           7.271E-01      9.995E-02      1.078E-01      4.454E-02
Ra-226           1.534E+00      6.578E-01      6.660E-01      4.176E-01
Th-234           1.705E+00      1.417E+00      1.426E+00      1.012E+00
Tl-208           2.180E-01      4.717E-02      4.923E-02      2.057E-02
U-235     #AB    8.998E-02      4.388E-02      4.426E-02      1.583E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.720E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:57:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_007.An1               

Sample description                                             
243254-003, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308_007.An1

Acquisition information
Start time:                 3/8/2013 14:31:29
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1800E+02) = 

8.4991E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1311

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.45        6. 267.09   0.88  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.42       43.  41.55   0.31  2.102E-02    63.30   3.750  1.705E+00 Th234 
74.84      101.  20.78   0.89  3.075E-02
77.21      209.  10.74   0.89  3.249E-02
87.20       75.  23.79   0.74  3.886E-02
92.60       52.  32.87   0.90  4.163E-02    92.59   4.343  8.994E-01 Th234 

93.35   5.760  6.724E-01 U235  
93.35   5.760  6.724E-01 U235  

93.00       64.  31.19   0.90  4.199E-02    92.59   4.343  1.122E+00 Th234 
93.35   5.760  8.386E-01 U235  
93.35   4.100  1.178E+00 Ac228 

93.37       48.  38.47   0.90  4.199E-02    93.35   5.760  6.256E-01 U235  
93.35   4.100  8.789E-01 Ac228 

122.50       30.  43.71   0.36  5.009E-02
123.05        8. 187.69   0.93  5.016E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  1.207E-02 Eu154 
144.14       18.  99.39   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.956E-02 U235  
186.11       84.  21.44   0.81  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.534E+00 Ra226 
185.72  57.000  9.557E-02 U235  

186.14       72.  24.39   0.98  4.883E-02   185.72  57.000  8.138E-02 U235  
186.21   3.555  1.306E+00 Ra226 

205.68       12. 132.62   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.667E-01 U235  

238.50      435.   6.26   1.15  4.343E-02   238.63  43.600  7.153E-01 Pb212 
241.87       60.  28.30   0.85  4.308E-02   242.00   7.268  6.073E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.51       14.  83.51   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.31      161.  11.40   1.14  3.814E-02   295.22  18.414  7.002E-01 Pb214 
299.94       30.  36.94   0.50  3.775E-02   300.09   3.180  7.974E-01 Pb212 
338.29       96.  14.77   0.86  3.485E-02   338.32  11.400  7.608E-01 Ac228 
352.04      293.   6.90   0.91  3.391E-02   351.93  35.600  7.409E-01 Pb214 
569.63        5. 137.31   1.30  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.37      141.  10.82   1.00  2.388E-02   583.19  85.000  2.180E-01 Tl208 
609.47      206.   8.07   1.31  2.316E-02   609.31  45.490  5.920E-01 Bi214 
727.23       64.  17.44   0.84  2.048E-02   727.33   6.650  1.474E+00 Bi212 
785.80       17.  47.48   1.49  1.942E-02   785.37   1.110  2.430E+00 Bi212 
860.58        9.  84.18   1.55  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.52        2. 248.55   1.57  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.24        3. 205.88   1.57  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.30      106.  13.54   1.36  1.749E-02   911.20  26.200  7.281E-01 Ac228 
964.92        2. 563.45   1.65  1.680E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.077E-02 Eu152 
969.27       71.  14.72   2.02  1.674E-02   968.96  15.900  8.443E-01 Ac228 
995.92        5. 121.53   1.68  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  9.961E-02 Eu154 
1120.67       25.  34.82   1.79  1.507E-02  1120.29  14.910  3.433E-01 Bi214 
1172.02        1. 521.03   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.57        4. 154.48   1.98  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1407.56        6.  94.32   2.05  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.692E-02 Eu152 
1460.80      381.   5.17   1.85  1.228E-02  1460.82  10.550  9.250E+00 K40   
1764.68       22.  26.14   2.39  1.046E-02  1764.49  15.310  4.412E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.31    74.84       175.        75. 2.439E+03   54.97   0.829  -      s 
308.78    77.20       218.       171. 5.275E+03   31.68   0.959  -        
348.76    87.20       114.        75. 1.920E+03   47.57   0.743  -        
489.89   122.50        75.        22. 4.432E+02  118.08   0.356 RA-223  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.81    59.45       136.         6.     0.002   534.18   0.877s
Th-234    253.68    63.42       118.        43.     0.016    83.10   0.313s
Th-234    370.29    92.59       118.        52.     0.019    65.74   0.904D
U-235     373.34    93.35       170.        64.     0.024    62.39   0.904D
Ac-228    373.34    93.35       147.        48.     0.018    76.94   0.904D
Eu-154    492.08   123.05       101.         8.     0.003   375.38   0.929s
U-235     576.41   144.14       147.        18.     0.007   198.78   0.946s
U-235     744.36   186.14       118.        72.     0.027    48.77   0.980 
Ra-226    744.23   186.11        98.        84.     0.031    42.88   0.815 
U-235     822.49   205.68       130.        12.     0.005   265.24   0.996s
Pb-212    953.73   238.50       119.       430.     0.159    12.53   1.147 
Pb-214    967.20   241.87        97.        60.     0.022    56.61   0.849 
Tl-208   1109.70   277.51        63.        14.     0.005   167.03   1.056 
Pb-214   1180.90   295.31        66.       156.     0.058    22.79   1.145 
Pb-212   1199.52   299.97        62.        30.     0.011    83.48   1.075s
Ac-228   1352.78   338.29        42.        96.     0.036    29.54   0.861 
Pb-214   1407.75   352.04        54.       284.     0.105    13.81   0.908 
Pa-234   2277.96   569.63        24.         5.     0.002   274.63   1.302 
Tl-208   2332.92   583.37        32.       141.     0.052    21.63   0.996s
Bi-214   2437.30   609.47        30.       198.     0.073    16.14   1.314s
Cs-137   2648.88   662.37        43.        -3.    -0.001   700.79   1.381s
Eu-154   2896.73   724.33        58.        -9.    -0.004   236.10   1.435s
Bi-212   2908.32   727.23        16.        64.     0.024    34.87   0.838s
Bi-212   3142.63   785.80        23.        17.     0.006    94.95   1.489 
Tl-208   3441.76   860.58        27.         9.     0.003   168.35   1.555s
Pa-234   3521.51   880.52        16.         2.     0.001   497.09   1.573D
Pa-234   3532.39   883.24        20.         3.     0.001   411.75   1.575D
Ac-228   3644.65   911.30        27.       106.     0.039    27.07   1.361 
Pa-234   3783.05   945.90        23.        -3.    -0.001   543.37   1.630 
Eu-152   3859.14   964.92        40.         2.     0.001  1126.89   1.646s
Ac-228   3876.54   969.27        13.        71.     0.026    29.44   2.020s
Eu-154   3983.18   995.92        19.         5.     0.002   243.05   1.675s
Eu-154   4014.51  1003.75        31.        -6.    -0.002   265.65   1.683s
Bi-214   4482.28  1120.67        29.        25.     0.009    69.63   1.786s
Co-60    4687.74  1172.02        20.         1.     0.000  1042.05   1.834s
Eu-154   5094.00  1273.56        20.        -4.    -0.001   352.00   1.927s
Co-60    5330.14  1332.57        16.         4.     0.001   308.95   1.980s
Eu-152   5630.22  1407.56        11.         6.     0.002   188.64   2.050s
K-40     5843.29  1460.80        24.       381.     0.141    10.34   1.852 
Bi-212   6481.30  1620.22        14.        -2.    -0.001   678.84   2.249s
Bi-214   7059.47  1764.68         6.        22.     0.008    52.28   2.386s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6959E-01                                      5.12E+12             
911.20 7.281E-01  (  8.316E-02 1.35E+01 2.62E+01 G  
968.96 8.443E-01  (  9.780E-02 1.47E+01 1.59E+01 G  
338.32 7.608E-01  (  1.197E-01 1.48E+01 1.14E+01 G  

Energy duplication    
93.35 8.789E-01     5.164E-01 3.85E+01 4.10E+00 XA 

Am-241   I   3.1281E-02                                      1.58E+05             
59.54 3.128E-02 ?(  1.361E-01 2.67E+02 3.59E+01 G  

Bi-212   N   1.4744E+00                                      5.12E+12             
727.33 1.474E+00  (  2.167E-01 1.74E+01 6.65E+00 G  
785.37 2.430E+00 +   1.628E+00 4.75E+01 1.11E+00 G  

1620.74-2.916E-01 -   1.585E+00 3.39E+02 1.51E+00 G  

Bi-214   N   5.9197E-01                                      5.84E+05             
609.31 5.920E-01 *(P 3.803E-02 8.07E+00 4.55E+01 G  

1120.29 3.433E-01 - P 1.761E-01 3.48E+01 1.49E+01 G  
1764.49 4.412E-01 -   1.121E-01 2.61E+01 1.53E+01 G  

Co-60    T   6.0932E-03                                      1.93E+03             
1332.49 9.460E-03 ?(  2.276E-02 1.54E+02 1.00E+02 G  
1173.23 2.722E-03 ?(  2.302E-02 5.21E+02 9.98E+01 G  

Cs-137   I  -4.5380E-03                                      1.10E+04             
661.66-4.538E-03 &(  2.580E-02 3.50E+02 8.50E+01 G  

Eu-152   I   2.6459E-02                                      4.94E+03             
344.28-2.165E-03 &(  6.212E-02 1.75E+03 2.66E+01 G  
121.78 0.000E+00 +   5.833E-02 1.00E+03 2.84E+01 G  
778.90 0.000E+00 +   2.380E-01 1.00E+03 1.30E+01 G  
964.08 2.077E-02 ?(  1.909E-01 5.63E+02 1.45E+01 G  

1112.08-1.393E-03 %   1.918E-01 8.37E+03 1.34E+01 G  
1408.01 6.692E-02 &(  9.294E-02 9.43E+01 2.09E+01 G  

Eu-154   I   2.4313E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.591E-01 1.00E+03 1.22E+01 G  
123.07 1.207E-02 &(  3.663E-02 1.88E+02 4.04E+01 G  

1274.43-2.476E-02 +   6.861E-02 1.76E+02 3.49E+01 G  
723.30-7.274E-02 +   1.360E-01 1.18E+02 2.00E+01 G  

1004.72-6.792E-02 +   1.417E-01 1.33E+02 1.79E+01 G  
996.25 9.961E-02 ?(  1.866E-01 1.22E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.2502E+00                                      4.57E+11             
1460.82 9.250E+00  (P 2.795E-01 5.17E+00 1.06E+01 G  

Pa-234   N   3.3013E-02                                      1.63E+12             
131.30-4.507E-03 %(  1.036E-01 1.40E+03 1.82E+01 G  
569.50 7.389E-02  (  1.586E-01 1.37E+02 9.30E+00 G  
946.00-3.518E-02 +   1.533E-01 2.72E+02 1.35E+01 G  
880.52 3.905E-02  (  1.543E-01 2.49E+02 1.05E+01 G  
883.24 5.769E-02  (  1.883E-01 2.06E+02 9.70E+00 G  

Pb-212   N   7.1975E-01                                      5.12E+12             
238.63 7.153E-01  (P 4.224E-02 6.26E+00 4.36E+01 G  
300.09 7.808E-01 ?(  4.824E-01 4.17E+01 3.18E+00 G  

Pb-214   N   7.2705E-01                                      5.84E+05             
351.93 7.409E-01  (P 4.454E-02 6.90E+00 3.56E+01 G  
295.22 7.002E-01  (P 8.468E-02 1.14E+01 1.84E+01 G  
242.00 6.073E-01 -   2.303E-01 2.83E+01 7.27E+00 G  

Ra-226   N   1.5339E+00                                      5.84E+05             
186.21 1.534E+00  (  4.176E-01 2.14E+01 3.56E+00 G  

Th-234   N   1.7053E+00                                      1.63E+12             
63.30 1.705E+00  (  1.012E+00 4.16E+01 3.75E+00 G  
92.59 8.994E-01 -   4.413E-01 3.29E+01 4.34E+00 G  

Tl-208   N   2.1804E-01                                      5.12E+12             
583.19 2.180E-01  (  2.057E-02 1.08E+01 8.50E+01 G  
277.37 1.701E-01 -   2.219E-01 8.35E+01 6.60E+00 G  
860.53 1.315E-01 -   1.682E-01 8.42E+01 1.24E+01 G  

U-235    N   8.9976E-02                                      2.57E+11             
143.77 9.956E-02 ?(  1.583E-01 9.94E+01 1.09E+01 G  
205.32 1.667E-01  (  3.559E-01 1.33E+02 5.02E+00 G  
163.36 0.000E+00 &   3.939E-01 1.00E+03 5.08E+00 G  
185.72 8.138E-02  (  2.862E-02 2.44E+01 5.70E+01 G  

Energy duplication    
93.35 8.386E-01     3.951E-01 3.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.45       136.         6.     0.002   534.18   3.128E-02   
U-235       93.35       170.        64.     0.024    62.39   8.386E-01   
Eu-154     123.05       101.         8.     0.003   375.38   1.207E-02   
U-235      144.14       147.        18.     0.007   198.78   9.956E-02   
U-235      186.14       118.        72.     0.027    48.77   8.138E-02   
U-235      205.68       130.        12.     0.005   265.24   1.667E-01   
Cs-137     662.37        43.        -3.    -0.001   700.79  -4.538E-03   
Eu-154     724.33        58.        -9.    -0.004   236.10  -7.274E-02   
Eu-152     964.92        40.         2.     0.001  1126.89   2.077E-02   
Eu-154     995.92        19.         5.     0.002   243.05   9.961E-02   
Eu-154    1003.75        31.        -6.    -0.002   265.65  -6.792E-02   
Co-60     1172.02        20.         1.     0.000  1042.05   2.722E-03   
Eu-154    1273.56        20.        -4.    -0.001   352.00  -2.476E-02   
Co-60     1332.57        16.         4.     0.001   308.95   9.460E-03   
Eu-152    1407.56        11.         6.     0.002   188.64   6.692E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6959E-01    7.6959E-01   1.2755E-01    1.3920E-01  8.316E-02
Am-241 #A    3.1277E-02    3.1281E-02   1.6710E-01    1.6711E-01  1.361E-01
Bi-212       1.4744E+00    1.4744E+00   5.1413E-01    5.1965E-01  2.167E-01
Bi-214 #     5.9194E-01    5.9197E-01   9.9333E-02    1.0292E-01  3.803E-02
Co-60  #A    6.0252E-03    6.0932E-03   1.8825E-02    1.8827E-02  2.276E-02
Cs-137 #A   -4.5290E-03   -4.5380E-03   3.1802E-02    3.1802E-02  2.580E-02
Eu-152 #A    2.6344E-02    2.6459E-02   4.9914E-02    4.9937E-02  6.212E-02
Eu-154 #A    2.4146E-02    2.4313E-02   5.9094E-02    5.9108E-02  1.591E-01
K-40         9.2502E+00    9.2502E+00   1.0056E+00    1.1079E+00  2.795E-01
Pa-234  A    3.3013E-02    3.3013E-02   9.0663E-02    9.1035E-02  1.036E-01
Pb-212       7.1975E-01    7.1975E-01   9.1194E-02    1.0890E-01  4.224E-02
Pb-214       7.2702E-01    7.2705E-01   9.9948E-02    1.0783E-01  4.454E-02
Ra-226       1.5339E+00    1.5339E+00   6.5778E-01    6.6595E-01  4.176E-01
Th-234       1.7053E+00    1.7053E+00   1.4172E+00    1.4263E+00  1.012E+00
Tl-208       2.1804E-01    2.1804E-01   4.7172E-02    4.9227E-02  2.057E-02
U-235  #A    8.9976E-02    8.9976E-02   4.3883E-02    4.4263E-02  1.583E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.6 keV)     1.699E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.6 keV) 1.6990208E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-21                Received:        02/05/13                      
Lab ID:          243254-004                    Prepared:        02/11/13 14:30                
Matrix:          Soil                          Analyzed:        03/08/13 11:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0172 U         0.171          0.140             0.9     
Bismuth-212                          0.640            0.469          0.264                     
Bismuth-214                          0.524            0.101          0.0454                    
Cesium-137                           0.000169 U       0.0277         0.0228            0.07    
Cobalt-60                            0.000727 U       0.00217        0.0272            0.03    
Europium-152                         0.0465 U         0.0460         0.0581            0.1     
Europium-154                         0.0100 U         0.0751         0.155             0.2     
Lead-212                             0.501            0.0813         0.0412                    
Lead-214                             0.607            0.0925         0.0503                    
Potassium-40                         9.76             1.06           0.304                     
Protactinium-234                     0.0331 U         0.0816         0.106                     
Radium-226 (By Bismuth-214)          0.524            0.101          0.0454            0.2     
Thallium-208                         0.165            0.0385         0.0159                    
Thorium-232 (By Actinium-228)        0.554            0.108          0.0757            0.9     
Thorium-234                          0.375 U          0.659          1.17                      
Uranium-235                          0.0543 U         0.0410         0.126             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243254-004                   Client ID : 12-PE-E0770-21        

Seqnum : 1503096915005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130308_005                                Batch         : 195355                       Time      : 08-MAR-2013 11:23     

Cal    : 08-MAR-2013 07:26:01,09-JAN-2013 09:04:01     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0172            0.140       0.9       .17098           .17098           0.013       u        

Bismuth-212                         0.640             0.264                 .46948           .47062           0.057       u        

Bismuth-214                         0.524             0.0454                .10129           .10406           0.0085      u        

Cesium-137                          0.000169          0.0228      0.07      .027705          .027705          0.00015     u        

Cobalt-60                           0.000727          0.0272      0.03      .0021746         .0021749         0.00058     u        

Europium-152                        0.0465            0.0581      0.1       .046011          .046088          0.016       u        

Europium-154                        0.0100            0.155       0.2       .075073          .075075          0.013       u        

Lead-212                            0.501             0.0412                .081273          .091226          -0.0076     u        

Lead-214                            0.607             0.0503                .092487          .098464          -0.0073     u        

Potassium-40                        9.76              0.304                 1.0573           1.1656           -0.47       u        

Protactinium-234                    0.0331            0.106                 .08163           .082044          0.014       u        

Radium-226 (By Bismuth-214)         0.524             0.0454      0.2       .10129           .10406           0.0085      u        

Thallium-208                        0.165             0.0159                .038524          .039963          0.0074      u        

Thorium-232 (By Actinium-228)       0.554             0.0757      0.9       .10826           .11547           0.025       u        

Thorium-234                         0.375             1.17                  .65893           .65989           0.30        u        

Uranium-235                         0.0543            0.126       0.18      .040999          .041147          0.030       u        

u=use  

Page 1 of 1                                                                                                           1503096915005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-21          
Sample Description: 243254-004, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130308_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:05            Live Time: 2700   sec

Acquisition Time: 3/8/2013 11:23:23         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:54           Dead Time: 0.06   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.542E-01      1.083E-01      1.155E-01      7.567E-02
Am-241    #AB    1.719E-02      1.710E-01      1.710E-01      1.400E-01
Bi-212    #      6.396E-01      4.695E-01      4.706E-01      2.644E-01
Bi-214           5.239E-01      1.013E-01      1.041E-01      4.542E-02
Co-60     #AB    7.272E-04      2.175E-03      2.175E-03      2.715E-02
Cs-137    #AB    1.688E-04      2.771E-02      2.771E-02      2.281E-02
Eu-152    #AB    4.651E-02      4.601E-02      4.609E-02      5.808E-02
Eu-154    #AB    1.002E-02      7.507E-02      7.508E-02      1.545E-01
K-40             9.764E+00      1.057E+00      1.166E+00      3.038E-01
Pa-234    #AB    3.308E-02      8.163E-02      8.204E-02      1.056E-01
Pb-212           5.010E-01      8.127E-02      9.123E-02      4.119E-02
Pb-214           6.070E-01      9.249E-02      9.846E-02      5.029E-02
Ra-226    #      8.984E-01      5.915E-01      5.947E-01      4.397E-01
Th-234     AB    3.749E-01      6.589E-01      6.599E-01      1.174E+00
Tl-208           1.646E-01      3.852E-02      3.996E-02      1.591E-02
U-235     #AB    5.427E-02      4.100E-02      4.115E-02      1.257E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.419E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

Sample description                                             
243254-004, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308_005.An1

Acquisition information
Start time:                 3/8/2013 11:23:23
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0992

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.93        3. 497.19   0.88  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.46       12. 149.20   0.88  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.79       88.  20.45   0.89  3.069E-02
77.13      147.  13.41   0.89  3.241E-02
92.71       16.  92.93   0.90  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.080E-01 U235  
93.47       28.  57.92   0.90  4.199E-02    93.35   4.100  5.168E-01 Ac228 

93.35   5.760  3.678E-01 U235  
93.50       35.  54.49   0.90  4.199E-02    93.35   4.100  6.351E-01 Ac228 

93.35   5.760  4.520E-01 U235  
120.87       30.  49.46   0.93  5.000E-02   121.78  28.410  6.629E-02 Eu152 
158.42       17.  64.50   0.30  5.090E-02
186.04       45.  37.77   0.98  4.883E-02   185.72  57.000  5.069E-02 U235  

186.21   3.555  8.136E-01 Ra226 
185.72  57.000  5.069E-02 U235  

186.04       50.  32.92   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.983E-01 Ra226 

204.82       18.  77.63   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.441E-01 U235  

238.58      307.   7.98   1.14  4.342E-02   238.63  43.600  5.010E-01 Pb212 
241.75       50.  32.77   0.85  4.308E-02   242.00   7.268  5.032E-01 Pb214 
277.46        4. 291.40   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.38      139.  11.81   0.79  3.813E-02   295.22  18.414  5.997E-01 Pb214 
299.74       26.  41.37   0.37  3.774E-02   300.09   3.180  6.798E-01 Pb212 
338.41       72.  19.42   0.86  3.484E-02   338.32  11.400  5.696E-01 Ac228 
351.99      244.   8.73   1.15  3.392E-02   351.93  35.600  6.107E-01 Pb214 
569.76        6. 123.39   1.30  2.428E-02   569.50   9.300    PBC<MDA Pa234 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.40      106.  11.70   0.75  2.387E-02   583.19  85.000  1.646E-01 Tl208 
609.41      191.   9.27   1.27  2.316E-02   609.31  45.490  5.454E-01 Bi214 
727.53       19.  42.31   1.44  2.048E-02   727.33   6.650  4.491E-01 Bi212 
777.97        7. 111.93   1.48  1.953E-02   778.90  12.970    PBC<MDA Eu152 
784.99       12.  59.98   1.49  1.942E-02   785.37   1.110  1.781E+00 Bi212 
883.11        2. 249.97   1.57  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.10       71.  15.14   1.60  1.749E-02   911.20  26.200  4.875E-01 Ac228 
964.51        8. 120.67   1.65  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.00       55.  15.88   1.63  1.674E-02   968.96  15.900  6.530E-01 Ac228 
996.69        2. 381.06   1.68  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1004.45        1. 659.75   1.68  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.25       59.  14.14   1.15  1.507E-02  1120.29  14.910  8.186E-01 Bi214 
1174.19        4. 189.98   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.86      423.   5.16   1.84  1.228E-02  1460.82  10.550  9.764E+00 K40   
1764.62       23.  25.78   2.39  1.046E-02  1764.49  15.310  4.599E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.76       155.        57. 1.867E+03   70.94   0.885  -      s 
308.33    77.09       135.       120. 3.693E+03   33.58   0.902  -        
633.50   158.42        47.        17. 3.281E+02  129.00   0.302  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.73    59.93       144.         3.     0.001   994.38   0.877s
Th-234    253.82    63.46       160.        12.     0.005   298.40   0.880s
Th-234    370.29    92.59       103.        16.     0.006   185.87   0.904D
Ac-228    373.34    93.35       121.        28.     0.010   115.85   0.905D
U-235     373.34    93.35       163.        35.     0.013   108.99   0.904D
Eu-152    483.37   120.87        94.        30.     0.011    98.92   0.928s
Eu-154    489.67   122.44       158.       -14.    -0.005   255.48   0.929s
U-235     582.23   145.60        93.        -3.    -0.001  1080.32   0.946s
U-235     743.94   186.04       122.        45.     0.017    75.55   0.980 
Ra-226    743.97   186.04       109.        50.     0.018    65.85   0.981 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     819.03   204.82        92.        18.     0.007   155.26   0.996s
Pb-212    954.06   238.58       114.       302.     0.112    15.96   1.145 
Pb-214    966.74   241.75        85.        50.     0.019    65.55   0.848s
Tl-208   1109.50   277.46        69.         4.     0.002   582.80   1.056s
Pb-214   1181.17   295.38        52.       134.     0.050    23.62   0.789s
Pb-212   1198.61   299.74        39.        26.     0.010    82.74   0.371s
Ac-228   1353.24   338.41        46.        72.     0.027    38.84   0.859 
Eu-152   1371.47   342.97        52.        -7.    -0.003   293.93   1.112s
Pb-214   1407.56   351.99        69.       235.     0.087    17.46   1.149s
Pa-234   2278.47   569.76        26.         6.     0.002   246.78   1.302s
Tl-208   2333.04   583.40        20.       106.     0.039    23.40   0.747s
Bi-214   2437.06   609.41        43.       183.     0.068    18.54   1.268 
Eu-154   2900.78   725.34        38.        -6.    -0.002   290.01   1.435s
Bi-212   2909.52   727.53        24.        19.     0.007    84.62   1.438s
Eu-152   3111.30   777.97        25.         7.     0.003   223.86   1.483s
Bi-212   3139.36   784.99        21.        12.     0.005   119.96   1.489s
Eu-154   3490.05   872.66        21.        -1.     0.000  1652.37   1.566s
Pa-234   3528.30   882.22        27.        -4.    -0.001   408.13   1.572s
Pa-234   3531.88   883.11        17.         2.     0.001   499.93   1.575s
Ac-228   3643.84   911.10        22.        71.     0.026    30.28   1.600s
Pa-234   3765.97   941.63        11.        -3.    -0.001   366.43   1.631s
Eu-152   3857.52   964.51        44.         8.     0.003   241.34   1.646s
Ac-228   3875.48   969.00         8.        55.     0.021    31.77   1.632 
Eu-154   3986.26   996.69        22.         2.     0.001   762.13   1.675s
Eu-154   4017.29  1004.45        23.         1.     0.000  1319.50   1.683s
Eu-152   4449.60  1112.50        20.        -1.    -0.001   887.50   1.779s
Bi-214   4480.61  1120.25         4.        59.     0.022    28.28   1.145s
Co-60    4696.43  1174.19        28.         4.     0.001   379.96   1.834s
Eu-154   5097.01  1274.31        23.        -3.    -0.001   495.30   1.927s
Co-60    5328.33  1332.12        24.        -3.    -0.001   461.84   1.980s
Eu-152   5623.24  1405.81        16.        -3.    -0.001   449.72   2.050s
K-40     5843.52  1460.86        29.       403.     0.149    10.33   1.841 
Bi-212   6484.30  1620.97        15.        -3.    -0.001   402.88   2.249s
Bi-214   7059.26  1764.62         7.        23.     0.009    51.55   2.386s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5419E-01                                      5.12E+12             
911.20 4.875E-01 ?(  7.567E-02 1.51E+01 2.62E+01 G  
968.96 6.530E-01  (  7.572E-02 1.59E+01 1.59E+01 G  
338.32 5.696E-01  (  1.247E-01 1.94E+01 1.14E+01 G  

Energy duplication    
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 5.168E-01     4.665E-01 5.79E+01 4.10E+00 XA 

Am-241   I   1.7194E-02                                      1.58E+05             
59.54 1.719E-02 ?(  1.400E-01 4.97E+02 3.59E+01 G  

Bi-212   N   6.3960E-01                                      5.12E+12             
727.33 4.491E-01 ?(  2.644E-01 4.23E+01 6.65E+00 G  
785.37 1.781E+00  (  1.547E+00 6.00E+01 1.11E+00 G  

1620.74-5.326E-01 -   1.691E+00 2.01E+02 1.51E+00 G  

Bi-214   N   5.2390E-01                                      5.84E+05             
609.31 5.454E-01  (P 4.542E-02 9.27E+00 4.55E+01 G  

1120.29 8.186E-01 + P 6.822E-02 1.41E+01 1.49E+01 G  
1764.49 4.599E-01 ?(  1.169E-01 2.58E+01 1.53E+01 G  

Co-60    T   7.2724E-04                                      1.93E+03             
1332.49-7.364E-03 ?(  2.715E-02 2.31E+02 1.00E+02 G  
1173.23 8.829E-03 ?(  2.667E-02 1.90E+02 9.98E+01 G  

Cs-137   I   1.6883E-04                                      1.10E+04             
661.66 1.688E-04 &(  2.281E-02 8.21E+03 8.50E+01 G  

Eu-152   I   4.6511E-02                                      4.94E+03             
344.28-2.480E-02 &(  5.808E-02 1.47E+02 2.66E+01 G  
121.78 6.629E-02 &(  5.019E-02 4.95E+01 2.84E+01 G  
778.90 8.413E-02 ?(  1.457E-01 1.12E+02 1.30E+01 G  
964.08 1.049E-01  (  1.995E-01 1.21E+02 1.45E+01 G  

1112.08-2.277E-02 -   1.635E-01 4.44E+02 1.34E+01 G  
1408.01-3.130E-02 +   1.115E-01 2.25E+02 2.09E+01 G  

Eu-154   I   1.0020E-02                                      3.14E+03             
873.18-1.146E-02 &(  1.545E-01 8.26E+02 1.22E+01 G  
123.07-2.215E-02 &   4.560E-02 1.28E+02 4.04E+01 G  

1274.43-1.872E-02 +   7.415E-02 2.48E+02 3.49E+01 G  
723.30-4.809E-02 +   1.104E-01 1.45E+02 2.00E+01 G  

1004.72 1.132E-02 ?(  1.217E-01 6.60E+02 1.79E+01 G  
996.25 3.271E-02 &(  2.013E-01 3.81E+02 1.05E+01 G  

K-40     N   9.7638E+00                                      4.57E+11             
1460.82 9.764E+00  (P 3.038E-01 5.16E+00 1.06E+01 G  

Pa-234   N   3.3077E-02                                      1.63E+12             
131.30 0.000E+00 ?(  1.056E-01 1.00E+03 1.82E+01 G  
569.50 8.660E-02 ?(  1.665E-01 1.23E+02 9.30E+00 G  
946.00-3.694E-02 +   1.052E-01 1.83E+02 1.35E+01 G  
880.52-6.192E-02 +   2.013E-01 2.04E+02 1.05E+01 G  
883.24 4.383E-02 ?(  1.744E-01 2.50E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.0104E-01                                      5.12E+12             
238.63 5.010E-01  (P 4.119E-02 7.98E+00 4.36E+01 G  
300.09 6.798E-01 +   3.805E-01 4.14E+01 3.18E+00 G  

Pb-214   N   6.0700E-01                                      5.84E+05             
351.93 6.107E-01 *(P 5.029E-02 8.73E+00 3.56E+01 G  
295.22 5.997E-01  (P 7.490E-02 1.18E+01 1.84E+01 G  
242.00 5.032E-01 -   2.151E-01 3.28E+01 7.27E+00 G  

Ra-226   N   8.9835E-01                                      5.84E+05             
186.21 8.983E-01 ?(  4.397E-01 3.29E+01 3.56E+00 G  

Th-234   N   3.7487E-01                                      1.63E+12             
63.30 4.868E-01 ?(  1.174E+00 1.49E+02 3.75E+00 G  
92.59 2.782E-01  (  4.103E-01 9.29E+01 4.34E+00 G  

Tl-208   N   1.6464E-01                                      5.12E+12             
583.19 1.646E-01  (  1.591E-02 1.17E+01 8.50E+01 G  
277.37 4.917E-02 &   2.327E-01 2.91E+02 6.60E+00 G  
860.53 0.000E+00 &   1.543E-01 1.00E+03 1.24E+01 G  

U-235    N   5.4268E-02                                      2.57E+11             
143.77-1.422E-02 ?(  1.257E-01 5.40E+02 1.09E+01 G  
205.32 2.441E-01 ?(  2.977E-01 7.76E+01 5.02E+00 G  
163.36 1.674E-03 %   2.840E-01 1.03E+04 5.08E+00 G  
185.72 5.069E-02 ?(  2.899E-02 3.78E+01 5.70E+01 G  

Energy duplication    
93.35 4.520E-01 ?   3.857E-01 5.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.93       144.         3.     0.001   994.38   1.719E-02   
U-235       93.35       163.        35.     0.013   108.99   4.520E-01   
Eu-152     120.87        94.        30.     0.011    98.92   6.629E-02   
Eu-154     122.44       158.       -14.    -0.005   255.48  -2.215E-02   
U-235      145.60        93.        -3.    -0.001  1080.32  -1.422E-02   
U-235      186.04       122.        45.     0.017    75.55   5.069E-02   
Ra-226     186.04       109.        50.     0.018    65.85   8.983E-01   
U-235      204.82        92.        18.     0.007   155.26   2.441E-01   
Eu-152     342.97        52.        -7.    -0.003   293.93  -2.480E-02   
Pa-234     569.76        26.         6.     0.002   246.78   8.660E-02   
Eu-154     725.34        38.        -6.    -0.002   290.01  -4.809E-02   
Bi-212     727.53        24.        19.     0.007    84.62   4.491E-01   
Eu-152     777.97        25.         7.     0.003   223.86   8.413E-02   
Bi-212     784.99        21.        12.     0.005   119.96   1.781E+00   
Eu-154     872.66        21.        -1.     0.000  1652.37  -1.146E-02   
Pa-234     882.22        27.        -4.    -0.001   408.13  -6.192E-02   
Pa-234     883.11        17.         2.     0.001   499.93   4.383E-02   
Pa-234     941.63        11.        -3.    -0.001   366.43  -3.694E-02   
Eu-152     964.51        44.         8.     0.003   241.34   1.049E-01   
Eu-154     996.69        22.         2.     0.001   762.13   3.271E-02   
Eu-154    1004.45        23.         1.     0.000  1319.50   1.132E-02   
Eu-152    1112.50        20.        -1.    -0.001   887.50  -2.277E-02   
Co-60     1174.19        28.         4.     0.001   379.96   8.829E-03   
Eu-154    1274.31        23.        -3.    -0.001   495.30  -1.872E-02   
Co-60     1332.12        24.        -3.    -0.001   461.84  -7.364E-03   
Eu-152    1405.81        16.        -3.    -0.001   449.72  -3.130E-02   
Bi-212    1620.97        15.        -3.    -0.001   402.88  -5.326E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 16:54:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5419E-01    5.5419E-01   1.0826E-01    1.1547E-01  7.567E-02
Am-241 #A    1.7192E-02    1.7194E-02   1.7098E-01    1.7098E-01  1.400E-01
Bi-212 #     6.3960E-01    6.3960E-01   4.6948E-01    4.7062E-01  2.644E-01
Bi-214       5.2388E-01    5.2390E-01   1.0129E-01    1.0406E-01  4.542E-02
Co-60  #A    7.1915E-04    7.2724E-04   2.1746E-03    2.1749E-03  2.715E-02
Cs-137 #A    1.6850E-04    1.6883E-04   2.7705E-02    2.7705E-02  2.281E-02
Eu-152 #A    4.6309E-02    4.6511E-02   4.6011E-02    4.6088E-02  5.808E-02
Eu-154 #A    9.9515E-03    1.0020E-02   7.5073E-02    7.5075E-02  1.545E-01
K-40         9.7638E+00    9.7638E+00   1.0573E+00    1.1656E+00  3.038E-01
Pa-234 #A    3.3077E-02    3.3077E-02   8.1630E-02    8.2044E-02  1.056E-01
Pb-212       5.0104E-01    5.0104E-01   8.1273E-02    9.1226E-02  4.119E-02
Pb-214       6.0697E-01    6.0700E-01   9.2487E-02    9.8464E-02  5.029E-02
Ra-226 #     8.9832E-01    8.9835E-01   5.9154E-01    5.9467E-01  4.397E-01
Th-234  A    3.7487E-01    3.7487E-01   6.5893E-01    6.5989E-01  1.174E+00
Tl-208       1.6464E-01    1.6464E-01   3.8524E-02    3.9963E-02  1.591E-02
U-235  #A    5.4268E-02    5.4268E-02   4.0999E-02    4.1147E-02  1.257E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  158.3 to  2035.6 keV)     1.211E+01  pCi/g         
Total Decayed Activity (  158.3 to  2035.6 keV) 1.2114590E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

88 of 296



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-22                Received:        02/05/13                      
Lab ID:          243254-005                    Prepared:        02/11/13 14:36                
Matrix:          Soil                          Analyzed:        03/08/13 09:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0128 U         0.165          0.135             0.9    
Bismuth-212                          0.775            0.405          0.250                    
Bismuth-214                          0.499            0.102          0.0460                   
Cesium-137                          -0.00893 U        0.0325         0.0260            0.07   
Cobalt-60                            0 U b            0.0245         0.0340            0.03   
Europium-152                         0.0314 U         0.0672         0.0599            0.1    
Europium-154                         0.000483 U       0.184          0.151             0.2    
Lead-212                             0.621            0.0847         0.0418                   
Lead-214                             0.681            0.119          0.0518                   
Potassium-40                         7.85             0.924          0.260                    
Protactinium-234                     0.0208 U         0.0828         0.112                    
Radium-226 (By Bismuth-214)          0.499            0.102          0.0460            0.2    
Thallium-208                         0.225            0.0482         0.0191                   
Thorium-232 (By Actinium-228)        0.708            0.147          0.0687            0.9    
Thorium-234                          1.43             1.52           1.18                     
Uranium-235                          0.0827 U         0.0621         0.155             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243254-005                   Client ID : 12-PE-E0770-22        

Seqnum : 1513096935003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130308_003                                Batch         : 195355                       Time      : 08-MAR-2013 09:02     

Cal    : 08-MAR-2013 07:46:33,09-JAN-2013 12:22:14     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      -0.0128          0.135      0.9      .16454           .16454           0.013       u            

Bismuth-212                        0.775            0.250               .40507           .407             0.057       u            

Bismuth-214                        0.499            0.0460              .10154           .10405           0.0085      u            

Cesium-137                         -0.00893         0.0260     0.07     .032524          .032526          0.00015     u            

Cobalt-60                          0                0.0340     0.03     .02447           .02447           0.00058     MDA+ u b*

Europium-152                       0.0314           0.0599     0.1      .067237          .067261          0.016       u            

Europium-154                       0.000483         0.151      0.2      .18366           .18366           0.013       u            

Lead-212                           0.621            0.0418              .08474           .099084          -0.0076     u            

Lead-214                           0.681            0.0518              .11857           .12448           -0.0073     u            

Potassium-40                       7.85             0.260               .92432           1.005            -0.47       u            

Protactinium-234                   0.0208           0.112               .082839          .083             0.014       u            

Radium-226 (By Bismuth-214)        0.499            0.0460     0.2      .10154           .10405           0.0085      u            

Thallium-208                       0.225            0.0191              .048206          .050339          0.0074      u            

Thorium-232 (By Actinium-228)      0.708            0.0687     0.9      .14721           .15589           0.025       u            

Thorium-234                        1.43             1.18                1.5185           1.5246           0.30        u            

Uranium-235                        0.0827           0.155      0.18     .062081          .062309          0.030       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1513096935003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-22          
Sample Description: 243254-005, 195355 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130308_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:17            Live Time: 2700   sec

Acquisition Time: 3/8/2013 09:02:27         Real Time: 2703   sec
Analysis Time: 3/27/2013 08:54           Dead Time: 0.11   %

Analysis Quantity: 3.130E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.080E-01      1.472E-01      1.559E-01      6.870E-02
Am-241    #AB   -1.280E-02      1.645E-01      1.645E-01      1.348E-01
Bi-212    #      7.746E-01      4.051E-01      4.070E-01      2.504E-01
Bi-214           4.991E-01      1.015E-01      1.040E-01      4.603E-02
Co-60     #AB    0.000E+00      2.447E-02      2.447E-02      3.401E-02
Cs-137    #AB   -8.927E-03      3.252E-02      3.253E-02      2.601E-02
Eu-152    #AB    3.136E-02      6.724E-02      6.726E-02      5.986E-02
Eu-154    #AB    4.833E-04      1.837E-01      1.837E-01      1.512E-01
K-40      #      7.851E+00      9.243E-01      1.005E+00      2.600E-01
Pa-234    #AB    2.077E-02      8.284E-02      8.300E-02      1.118E-01
Pb-212           6.209E-01      8.474E-02      9.908E-02      4.180E-02
Pb-214           6.809E-01      1.186E-01      1.245E-01      5.176E-02
Ra-226           1.017E+00      6.134E-01      6.173E-01      4.121E-01
Th-234    #      1.431E+00      1.519E+00      1.525E+00      1.178E+00
Tl-208           2.246E-01      4.821E-02      5.034E-02      1.906E-02
U-235     #AB    8.273E-02      6.208E-02      6.231E-02      1.554E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.394E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

Sample description                                             
243254-005, 195355                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308_003.An1

Acquisition information
Start time:                 3/8/2013 09:02:27
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1300E+02) = 

8.6348E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1421

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.34       31.  53.08   0.86  1.866E-02    63.30   3.750  1.431E+00 Th234 

63.30   3.750  1.431E+00 Th234 
74.79       78.  24.05   0.87  2.838E-02
77.14      178.  12.18   0.87  3.013E-02
87.26       76.  22.83   0.88  3.662E-02
90.27       45.  34.59   0.89  3.828E-02
93.41       43.  37.76   0.89  3.986E-02    93.35   4.100  8.398E-01 Ac228 

93.35   5.760  5.978E-01 U235  
92.59   4.343  8.002E-01 Th234 
93.35   5.760  5.978E-01 U235  

121.68        7. 214.69   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.17       13. 131.04   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.370E-02 U235  
154.33       26.  46.79   0.49  5.007E-02
163.25       34.  48.66   0.96  4.973E-02   163.36   5.080  4.298E-01 U235  

163.36   5.080  4.298E-01 U235  
179.36       14.  71.75   0.59  4.870E-02
185.89       54.  30.17   1.03  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.016E+00 Ra226 
185.72  57.000  6.334E-02 U235  

185.95       46.  37.52   0.98  4.819E-02   185.72  57.000  5.352E-02 U235  
186.21   3.555  8.589E-01 Ra226 

238.54      373.   6.68   0.85  4.319E-02   238.63  43.600  6.209E-01 Pb212 
241.75       72.  23.92   0.95  4.285E-02   242.00   7.268  7.352E-01 Pb214 
277.17       21.  47.78   0.31  3.962E-02   277.37   6.600  2.617E-01 Tl208 
295.19      157.  11.27   0.90  3.814E-02   295.22  18.414  6.941E-01 Pb214 
299.99       48.  27.69   0.98  3.774E-02   300.09   3.180  1.279E+00 Pb212 

93 of 296



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.16       92.  17.24   0.95  3.494E-02   338.32  11.400  7.420E-01 Ac228 
351.79      260.   8.43   0.84  3.405E-02   351.93  35.600  6.629E-01 Pb214 
568.83        4. 199.46   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.21      142.  10.73   1.34  2.416E-02   583.19  85.000  2.217E-01 Tl208 
609.24      182.   9.71   1.17  2.345E-02   609.31  45.490  5.204E-01 Bi214 
727.18       33.  26.15   1.46  2.078E-02   727.33   6.650  7.746E-01 Bi212 
779.02        6. 109.61   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 
784.08        3. 248.03   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.86       24.  34.14   0.41  1.851E-02   860.53  12.400  3.316E-01 Tl208 
911.44      101.  11.63   1.60  1.779E-02   911.20  26.200  6.932E-01 Ac228 
969.25       46.  23.01   0.71  1.704E-02   968.96  15.900  5.431E-01 Ac228 

1120.44       34.  19.12   0.47  1.535E-02  1120.29  14.910  4.752E-01 Bi214 
1408.99        6. 107.20   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.64      342.   5.60   1.72  1.254E-02  1460.82  10.550  7.851E+00 K40   
1764.09       24.  29.11   2.10  1.069E-02  1764.49  15.310  4.591E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.45    74.83       148.        54. 1.921E+03   70.24   0.834  -        
307.85    77.18       143.       155. 5.144E+03   27.53   0.846  -        
347.58    87.12       123.        94. 2.562E+03   42.08   1.209  -      s 
359.61    90.13       108.        47. 1.228E+03   71.79   0.464  -      sM
616.20   154.33        61.        26. 5.193E+02   93.58   0.488 RA-223  s 
716.22   179.36        49.        14. 2.957E+02  143.49   0.589  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.05    60.71        98.        -2.    -0.001  1285.11   0.855s
Th-234    252.53    63.34       122.        31.     0.012   106.15   0.859 
Ac-228    372.48    93.35       155.        35.     0.013   107.54   0.889D
U-235     372.48    93.35       155.        35.     0.013   107.54   0.889D
Eu-152    485.71   121.68       106.         7.     0.003   429.37   0.917s
U-235     575.59   144.17       131.        13.     0.005   262.08   0.939s
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 08:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     651.85   163.25       119.        34.     0.013    97.31   0.958 
U-235     742.58   185.95       126.        46.     0.017    75.05   0.980 
Ra-226    742.31   185.89        90.        54.     0.020    60.35   1.027 
U-235     815.18   204.12       104.       -13.    -0.005   235.43   0.999s
Pb-212    952.78   238.54       112.       365.     0.135    13.36   0.847 
Pb-214    965.60   241.75        92.        72.     0.027    47.84   0.952 
Tl-208   1107.19   277.17        40.        21.     0.008    95.57   0.309s
Pb-214   1179.21   295.19        57.       152.     0.056    22.54   0.902 
Pb-212   1198.40   299.99        50.        48.     0.018    55.37   0.975 
Ac-228   1351.02   338.16        58.        92.     0.034    34.47   0.950 
Pb-214   1405.52   351.79        71.       251.     0.093    16.85   0.841s
Pa-234   2273.39   568.83        36.         4.     0.002   398.92   1.327s
Tl-208   2330.92   583.21        28.       142.     0.053    21.46   1.342 
Bi-214   2435.01   609.24        43.       174.     0.064    19.41   1.172 
Cs-137   2644.17   661.53        43.        -5.    -0.002   364.32   1.403s
Eu-154   2894.06   724.00        41.        -7.    -0.003   278.33   1.453s
Bi-212   2906.81   727.18        22.        33.     0.012    52.30   1.456 
Eu-152   3114.18   779.02        18.         6.     0.002   219.21   1.496s
Bi-212   3134.41   784.08        21.         3.     0.001   496.07   1.501s
Tl-208   3441.65   860.86        13.        24.     0.009    68.29   0.412s
Ac-228   3644.03   911.44        18.       101.     0.037    23.25   1.595 
Pa-234   3784.78   946.61        28.        -2.    -0.001   631.28   1.621s
Ac-228   3875.41   969.25        22.        46.     0.017    46.01   0.707s
Eu-154   3982.60   996.04        25.        -2.    -0.001   611.20   1.656s
Eu-154   4013.44  1003.74        28.        -3.    -0.001   554.15   1.662s
Eu-152   4446.72  1111.99        29.        -6.    -0.002   277.41   1.735s
Bi-214   4480.55  1120.44         8.        34.     0.013    38.24   0.470s
Co-60    4693.34  1173.59        19.        -2.    -0.001   650.71   1.775s
Eu-154   5095.46  1274.03        16.        -2.    -0.001   570.92   1.839s
Eu-152   5635.91  1408.99        16.         6.     0.002   214.39   1.918s
K-40     5842.80  1460.64        21.       325.     0.120    11.19   1.724s
Bi-214   7058.55  1764.09        12.        24.     0.009    58.22   2.098s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0799E-01                                      5.12E+12             
911.20 6.932E-01 ?(  6.870E-02 1.16E+01 2.62E+01 G  
968.96 5.431E-01 -   1.290E-01 2.30E+01 1.59E+01 G  
338.32 7.420E-01  (  1.420E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 6.751E-01 ?   5.673E-01 5.38E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2803E-02                                      1.58E+05             
59.54-1.280E-02 ?(  1.348E-01 6.43E+02 3.59E+01 G  

Bi-212   N   7.7457E-01                                      5.12E+12             
727.33 7.746E-01 ?(  2.504E-01 2.61E+01 6.65E+00 G  
785.37 3.901E-01 &   1.545E+00 2.48E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.885E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.9912E-01                                      5.84E+05             
609.31 5.204E-01  (P 4.603E-02 9.71E+00 4.55E+01 G  

1120.29 4.752E-01  (P 9.200E-02 1.91E+01 1.49E+01 G  
1764.49 4.591E-01 ?(  1.554E-01 2.91E+01 1.53E+01 G  

Cs-137   I  -8.9274E-03                                      1.10E+04             
661.66-8.927E-03 ?(  2.601E-02 1.82E+02 8.50E+01 G  

Eu-152   I   3.1362E-02                                      4.94E+03             
344.28-1.336E-03 &(  5.986E-02 2.72E+03 2.66E+01 G  
121.78 1.611E-02 &(  5.606E-02 2.15E+02 2.84E+01 G  
778.90 7.323E-02 &(  1.225E-01 1.10E+02 1.30E+01 G  
964.08-1.237E-02 %   2.860E-01 1.41E+03 1.45E+01 G  

1112.08-8.866E-02 +   1.932E-01 1.39E+02 1.34E+01 G  
1408.01 6.780E-02 &(  1.102E-01 1.07E+02 2.09E+01 G  

Eu-154   I   4.8326E-04                                      3.14E+03             
873.18 4.833E-04 %(  1.512E-01 1.90E+04 1.22E+01 G  
123.07 6.061E-04 &   4.339E-02 4.35E+03 4.04E+01 G  

1274.43-1.333E-02 +   6.077E-02 2.85E+02 3.49E+01 G  
723.30-5.227E-02 +   1.152E-01 1.39E+02 2.00E+01 G  

1004.72-2.984E-02 +   1.329E-01 2.77E+02 1.79E+01 G  
996.25-4.318E-02 +   2.124E-01 3.06E+02 1.05E+01 G  

K-40     N   7.8508E+00                                      4.57E+11             
1460.82 7.851E+00  (P 2.600E-01 5.60E+00 1.06E+01 G  

Pa-234   N   2.0766E-02                                      1.63E+12             
131.30 0.000E+00 ?(  1.118E-01 1.00E+03 1.82E+01 G  
569.50 6.140E-02 &(  1.959E-01 1.99E+02 9.30E+00 G  
946.00-3.309E-02 +   1.685E-01 3.16E+02 1.35E+01 G  
880.52 0.000E+00 -   1.839E-01 1.00E+03 1.05E+01 G  
883.24-4.023E-04 &   1.779E-01 2.68E+04 9.70E+00 G  

Pb-212   N   6.2091E-01                                      5.12E+12             
238.63 6.209E-01  (P 4.180E-02 6.68E+00 4.36E+01 G  
300.09 1.279E+00 + P 4.391E-01 2.77E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.8086E-01                                      5.84E+05             
351.93 6.629E-01  (P 5.176E-02 8.43E+00 3.56E+01 G  
295.22 6.941E-01  (P 7.984E-02 1.13E+01 1.84E+01 G  
242.00 7.352E-01  (  2.300E-01 2.39E+01 7.27E+00 G  

Ra-226   N   1.0165E+00                                      5.84E+05             
186.21 1.016E+00  (  4.121E-01 3.02E+01 3.56E+00 G  

Th-234   N   1.4305E+00                                      1.63E+12             
63.30 1.431E+00  (  1.178E+00 5.31E+01 3.75E+00 G  
92.59 5.342E-03 %   5.058E-01 5.75E+03 4.34E+00 G  

Tl-208   N   2.2462E-01                                      5.12E+12             
583.19 2.217E-01  (  1.906E-02 1.07E+01 8.50E+01 G  
277.37 2.617E-01  (  1.793E-01 4.78E+01 6.60E+00 G  
860.53 3.316E-01 +   1.179E-01 3.41E+01 1.24E+01 G  

U-235    N   8.2725E-02                                      2.57E+11             
143.77 7.370E-02 ?(  1.554E-01 1.31E+02 1.09E+01 G  
205.32-1.728E-01 +   3.255E-01 1.18E+02 5.02E+00 G  
163.36 4.298E-01 ?(  3.224E-01 4.87E+01 5.08E+00 G  
185.72 5.352E-02  (  3.042E-02 3.75E+01 5.70E+01 G  

Energy duplication    
93.35 4.805E-01 ?   4.038E-01 5.38E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308_003.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.71        98.        -2.    -0.001  1285.11  -1.280E-02   
Th-234      63.34       122.        31.     0.012   106.15   1.431E+00   
U-235       93.35       155.        35.     0.013   107.54   4.805E-01   
Eu-152     121.68       106.         7.     0.003   429.37   1.611E-02   
U-235      144.17       131.        13.     0.005   262.08   7.370E-02   
U-235      163.25       119.        34.     0.013    97.31   4.298E-01   
U-235      185.95       126.        46.     0.017    75.05   5.352E-02   
U-235      204.12       104.       -13.    -0.005   235.43  -1.728E-01   
Pa-234     568.83        36.         4.     0.002   398.92   6.140E-02   
Cs-137     661.53        43.        -5.    -0.002   364.32  -8.927E-03   
Eu-154     724.00        41.        -7.    -0.003   278.33  -5.227E-02   
Eu-152     779.02        18.         6.     0.002   219.21   7.323E-02   
Pa-234     946.61        28.        -2.    -0.001   631.28  -3.309E-02   
Eu-154     996.04        25.        -2.    -0.001   611.20  -4.318E-02   
Eu-154    1003.74        28.        -3.    -0.001   554.15  -2.984E-02   
Eu-152    1111.99        29.        -6.    -0.002   277.41  -8.866E-02   
Co-60     1173.59        19.        -2.    -0.001   650.71  -4.192E-03   
Eu-154    1274.03        16.        -2.    -0.001   570.92  -1.333E-02   
Eu-152    1408.99        16.         6.     0.002   214.39   6.780E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0799E-01    7.0799E-01   1.4721E-01    1.5589E-01  6.870E-02
Am-241 #A   -1.2801E-02   -1.2803E-02   1.6454E-01    1.6454E-01  1.348E-01
Bi-212 #     7.7457E-01    7.7457E-01   4.0507E-01    4.0700E-01  2.504E-01
Bi-214       4.9911E-01    4.9912E-01   1.0154E-01    1.0405E-01  4.603E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.4470E-02    2.4470E-02  3.401E-02
Cs-137 #A   -8.9099E-03   -8.9274E-03   3.2524E-02    3.2526E-02  2.601E-02
Eu-152 #A    3.1226E-02    3.1362E-02   6.7237E-02    6.7261E-02  5.986E-02
Eu-154 #A    4.7997E-04    4.8326E-04   1.8366E-01    1.8366E-01  1.512E-01
K-40   #     7.8508E+00    7.8508E+00   9.2432E-01    1.0050E+00  2.600E-01
Pa-234 #A    2.0766E-02    2.0766E-02   8.2839E-02    8.3000E-02  1.118E-01
Pb-212       6.2091E-01    6.2091E-01   8.4740E-02    9.9084E-02  4.180E-02
Pb-214       6.8084E-01    6.8086E-01   1.1857E-01    1.2448E-01  5.176E-02
Ra-226       1.0164E+00    1.0165E+00   6.1342E-01    6.1728E-01  4.121E-01
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Th-234 #     1.4305E+00    1.4305E+00   1.5185E+00    1.5246E+00  1.178E+00
Tl-208       2.2462E-01    2.2462E-01   4.8206E-02    5.0339E-02  1.906E-02
U-235  #A    8.2725E-02    8.2725E-02   6.2081E-02    6.2309E-02  1.554E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.238E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2375327E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-23                Received:        02/05/13                      
Lab ID:          243254-006                    Prepared:        02/11/13 14:40                
Matrix:          Soil                          Analyzed:        03/08/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         
Sampled:         02/05/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0565 U         0.141          0.113             0.9    
Bismuth-212                          1.15             0.425          0.170                    
Bismuth-214                          0.575            0.113          0.0500                   
Cesium-137                          -0.000899 U       0.0205         0.0168            0.07   
Cobalt-60                           -0.00684 U        0.0280         0.0221            0.03   
Europium-152                         0.0792           0.0624         0.0511            0.1    
Europium-154                         0.00596 U        0.0102         0.177             0.2    
Lead-212                             0.510            0.0787         0.0402                   
Lead-214                             0.561            0.0922         0.0415                   
Potassium-40                         8.56             0.978          0.283                    
Protactinium-234                    -0.0107 U         0.0162         0.0979                   
Radium-226 (By Bismuth-214)          0.575            0.113          0.0500            0.2    
Thallium-208                         0.239            0.0507         0.0195                   
Thorium-232 (By Actinium-228)        0.692            0.144          0.0655            0.9    
Thorium-234                          0.792 U          1.37           1.09                     
Uranium-235                          0.164            0.166          0.121             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243254-006                   Client ID : 12-PE-E0770-23        

Seqnum : 1503096915003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130308_003                                Batch         : 195355                       Time      : 08-MAR-2013 09:01     

Cal    : 08-MAR-2013 07:26:01,09-JAN-2013 09:04:01     Caldate       : 08-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0565            0.113       0.9       .14106           .14112           0.013       u        

Bismuth-212                         1.15              0.170                 .42464           .42869           0.057       u        

Bismuth-214                         0.575             0.0500                .11331           .11628           0.0085      u        

Cesium-137                          -0.000899         0.0168      0.07      .020528          .020528          0.00015     u        

Cobalt-60                           -0.00684          0.0221      0.03      .028037          .028039          0.00058     u        

Europium-152                        0.0792            0.0511      0.1       .0624            .062565          0.016       u        

Europium-154                        0.00596           0.177       0.2       .010232          .010236          0.013       u        

Lead-212                            0.510             0.0402                .078688          .089281          -0.0076     u        

Lead-214                            0.561             0.0415                .09219           .09734           -0.0073     u        

Potassium-40                        8.56              0.283                 .97806           1.0685           -0.47       u        

Protactinium-234                    -0.0107           0.0979                .016228          .016444          0.014       u        

Radium-226 (By Bismuth-214)         0.575             0.0500      0.2       .11331           .11628           0.0085      u        

Thallium-208                        0.239             0.0195                .050748          .053032          0.0074      u        

Thorium-232 (By Actinium-228)       0.692             0.0655      0.9       .14379           .15227           0.025       u        

Thorium-234                         0.792             1.09                  1.3662           1.3682           0.30        u        

Uranium-235                         0.164             0.121       0.18      .16558           .16591           0.030       u        

u=use  

Page 1 of 1                                                                                                           1503096915003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-23          
Sample Description: 243254-006, 195355 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130308_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:02            Live Time: 2700   sec

Acquisition Time: 3/8/2013 09:01:35         Real Time: 2702   sec
Analysis Time: 3/26/2013 16:51           Dead Time: 0.06   %

Analysis Quantity: 3.060E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.918E-01      1.438E-01      1.523E-01      6.548E-02
Am-241    #AB    5.650E-02      1.411E-01      1.411E-01      1.127E-01
Bi-212    #      1.148E+00      4.246E-01      4.287E-01      1.697E-01
Bi-214           5.748E-01      1.133E-01      1.163E-01      5.004E-02
Co-60     #AB   -6.842E-03      2.804E-02      2.804E-02      2.207E-02
Cs-137    #AB   -8.994E-04      2.053E-02      2.053E-02      1.678E-02
Eu-152    #      7.915E-02      6.240E-02      6.256E-02      5.114E-02
Eu-154    #AB    5.963E-03      1.023E-02      1.024E-02      1.768E-01
K-40             8.557E+00      9.781E-01      1.068E+00      2.832E-01
Pa-234    #AB   -1.069E-02      1.623E-02      1.644E-02      9.791E-02
Pb-212           5.101E-01      7.869E-02      8.928E-02      4.023E-02
Pb-214           5.613E-01      9.219E-02      9.734E-02      4.148E-02
Ra-226    #      7.197E-01      6.433E-01      6.451E-01      4.939E-01
Th-234    #AB    7.916E-01      1.366E+00      1.368E+00      1.085E+00
Tl-208    #      2.385E-01      5.075E-02      5.303E-02      1.951E-02
U-235            1.635E-01      1.656E-01      1.659E-01      1.209E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.410E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308_003.An1               

Sample description                                             
243254-006, 195355                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308_003.An1

Acquisition information
Start time:                 3/8/2013 09:01:35
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0600E+02) = 

8.8324E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1124

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.62       11. 124.83   0.88  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.22       19.  86.30   0.88  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.83       86.  20.68   0.89  3.078E-02
77.21      154.  13.25   0.89  3.253E-02
92.99       57.  29.51   0.90  4.199E-02    92.59   4.343  1.035E+00 Th234 

93.35   4.100  1.087E+00 Ac228 
93.35   5.760  7.740E-01 U235  

92.99       69.  26.68   1.51  4.199E-02    92.59   4.343  1.248E+00 Th234 
93.35   4.100  1.311E+00 Ac228 
93.35   5.760  9.333E-01 U235  

121.40       15.  85.80   0.93  5.016E-02   121.78  28.410  3.509E-02 Eu152 
123.07  40.400  2.466E-02 Eu154 

121.50       13. 123.12   0.93  5.000E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.037E-02 Eu154 

143.51       29.  50.62   0.53  5.130E-02   143.77  10.940  1.673E-01 U235  
162.95       12. 120.27   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
186.00       38.  44.69   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.197E-01 Ra226 
186.05       54.  33.34   0.34  4.883E-02   185.72  57.000  6.394E-02 U235  

186.21   3.555  1.026E+00 Ra226 
238.60      335.   6.47   1.02  4.342E-02   238.63  43.600  5.696E-01 Pb212 
241.66       55.  25.43   1.03  4.311E-02   242.00   7.268  5.764E-01 Pb214 
278.13        3. 417.19   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.09      118.  13.55   1.24  3.815E-02   295.22  18.414  5.265E-01 Pb214 
300.29       25.  36.12   0.46  3.774E-02   300.09   3.180  6.760E-01 Pb212 
338.16       89.  15.97   0.92  3.485E-02   338.32  11.400  7.313E-01 Ac228 
351.94      223.   8.01   1.20  3.392E-02   351.93  35.600  5.793E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.02      148.  10.64   1.59  2.388E-02   583.19  85.000  2.385E-01 Tl208 
609.52      193.   9.46   1.47  2.316E-02   609.31  45.490  5.748E-01 Bi214 
727.43       48.  18.50   1.23  2.048E-02   727.33   6.650  1.148E+00 Bi212 
785.38        2. 301.92   1.49  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.19       32.  23.58   0.72  1.821E-02   860.53  12.400  4.708E-01 Tl208 
881.29        5. 122.02   1.57  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.15       94.  13.30   0.86  1.749E-02   911.20  26.200  6.746E-01 Ac228 
949.94        2. 302.19   1.63  1.703E-02   946.00  13.500    PBC<MDA Pa234 
964.62       21.  39.42   1.65  1.680E-02   964.08  14.500  2.826E-01 Eu152 
969.27       24.  43.65   1.65  1.674E-02   968.96  15.900  2.968E-01 Ac228 

1111.34        8.  76.74   1.78  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.73       17.  42.80   1.79  1.507E-02  1120.29  14.910  2.449E-01 Bi214 
1169.88        1. 547.21   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.74      339.   5.40   2.15  1.228E-02  1460.82  10.550  8.557E+00 K40   
1764.17       22.  26.02   2.39  1.046E-02  1764.49  15.310  4.502E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.47    74.88       136.        64. 2.067E+03   58.83   0.717  -      sM
308.98    77.25       174.       138. 4.243E+03   34.69   0.766  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    246.48    61.62        86.        11.     0.004   249.66   0.877s
Th-234    252.85    63.22       126.        19.     0.007   172.59   0.880s
Th-234    370.29    92.59       208.        -3.    -0.001  1594.75   0.904s
Ac-228    373.34    93.35       108.        69.     0.026    53.37   1.509D
U-235     373.34    93.35       114.        57.     0.021    59.03   0.904D
Eu-152    485.90   121.50       113.        13.     0.005   246.25   0.928s
Eu-154    485.49   121.40        77.        15.     0.006   171.60   0.929s
Pa-234    521.84   130.49       142.       -19.    -0.007   180.83   0.935s
U-235     573.88   143.51        79.        29.     0.011   101.25   0.531s
U-235     651.63   162.95       102.        12.     0.005   240.55   0.962s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.98   186.05       106.        54.     0.020    66.68   0.344s
Ra-226    743.78   186.00       126.        38.     0.014    89.38   0.981s
Pb-212    954.02   238.57       100.       295.     0.109    15.17   0.930 
Pb-214    965.84   241.53       149.        22.     0.008   164.35   1.027s
Tl-208   1112.19   278.13        85.         3.     0.001   834.39   1.056s
Pb-214   1180.01   295.09        56.       113.     0.042    27.10   1.236 
Pb-212   1200.80   300.29        25.        25.     0.009    72.24   0.464s
Ac-228   1352.26   338.16        43.        89.     0.033    31.94   0.922 
Eu-152   1374.87   343.82        37.        -1.     0.000  1721.63   1.112s
Pb-214   1407.35   351.94        43.       214.     0.079    16.02   1.204 
Pa-234   2283.00   570.89        30.        -3.    -0.001   481.93   1.302s
Tl-208   2331.51   583.02        27.       148.     0.055    21.28   1.591s
Bi-214   2437.49   609.52        48.       185.     0.069    18.91   1.466 
Eu-154   2898.75   724.83        55.       -14.    -0.005   159.72   1.435s
Bi-212   2909.14   727.43         9.        48.     0.018    36.99   1.227s
Eu-152   3116.43   779.26        17.        -2.    -0.001   548.11   1.483s
Bi-212   3140.93   785.38        18.         2.     0.001   603.83   1.489s
Tl-208   3440.18   860.19         8.        32.     0.012    47.17   0.716s
Eu-154   3492.17   873.19        26.        -4.    -0.001   396.30   1.566s
Pa-234   3524.57   881.29        17.         5.     0.002   244.04   1.573s
Ac-228   3644.06   911.15        16.        94.     0.035    26.61   0.862s
Pa-234   3799.22   949.94        12.         2.     0.001   604.38   1.630s
Eu-152   3857.97   964.62        24.        21.     0.008    78.84   1.646s
Ac-228   3876.56   969.27        43.        24.     0.009    87.30   1.651s
Eu-152   4444.96  1111.34        15.         8.     0.003   153.49   1.779s
Bi-214   4482.51  1120.73        23.        17.     0.006    85.59   1.786s
Co-60    4679.16  1169.88        13.         1.     0.000  1094.42   1.834s
Eu-154   5096.01  1274.06        15.        -1.    -0.001   773.71   1.927s
Co-60    5331.08  1332.80        14.        -3.    -0.001   409.78   1.980s
Eu-152   5630.88  1407.72        19.        -4.    -0.001   350.45   2.050s
K-40     5843.06  1460.74        23.       339.     0.125    10.81   2.146 
Bi-214   7057.47  1764.17         5.        22.     0.008    52.04   2.386s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9177E-01                                      5.12E+12             
911.20 6.746E-01  (  6.548E-02 1.33E+01 2.62E+01 G  
968.96 2.968E-01 -   1.888E-01 4.36E+01 1.59E+01 G  
338.32 7.313E-01  (  1.261E-01 1.60E+01 1.14E+01 G  

Energy duplication    
93.35 1.311E+00 +   4.601E-01 2.67E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.6502E-02                                      1.58E+05             
59.54 5.650E-02 &(  1.127E-01 1.25E+02 3.59E+01 G  

Bi-212   N   1.1480E+00                                      5.12E+12             
727.33 1.148E+00 *(  1.697E-01 1.85E+01 6.65E+00 G  
785.37 3.130E-01 &   1.515E+00 3.02E+02 1.11E+00 G  

1620.74 2.647E-02 %   1.520E+00 3.50E+03 1.51E+00 G  

Bi-214   N   5.7482E-01                                      5.84E+05             
609.31 5.748E-01  (P 5.004E-02 9.46E+00 4.55E+01 G  

1120.29 2.449E-01 - P 1.615E-01 4.28E+01 1.49E+01 G  
1764.49 4.502E-01 -   1.108E-01 2.60E+01 1.53E+01 G  

Co-60    T  -6.8421E-03                                      1.93E+03             
1332.49-6.842E-03 ?(  2.207E-02 2.05E+02 1.00E+02 G  
1173.23 2.161E-03 +   1.914E-02 5.47E+02 9.98E+01 G  

Cs-137   I  -8.9941E-04                                      1.10E+04             
661.66-8.994E-04 %(  1.678E-02 1.14E+03 8.50E+01 G  

Eu-152   I   7.9150E-02                                      4.94E+03             
344.28-3.630E-03 ?(  5.114E-02 8.61E+02 2.66E+01 G  
121.78 2.898E-02 ?(  5.723E-02 1.23E+02 2.84E+01 G  
778.90-2.869E-02 +   1.256E-01 2.74E+02 1.30E+01 G  
964.08 2.826E-01 ?(  1.528E-01 3.94E+01 1.45E+01 G  

1112.08 1.296E-01 &(  1.455E-01 7.67E+01 1.34E+01 G  
1408.01-4.564E-02 +   1.258E-01 1.75E+02 2.09E+01 G  

Eu-154   I   5.9626E-03                                      3.14E+03             
873.18-5.610E-02 ?(  1.768E-01 1.98E+02 1.22E+01 G  
123.07 2.466E-02 ?(  3.326E-02 8.58E+01 4.04E+01 G  

1274.43-9.990E-03 +   6.218E-02 3.87E+02 3.49E+01 G  
723.30-1.114E-01 +   1.381E-01 7.99E+01 2.00E+01 G  

1004.72 2.325E-03 &   8.735E-02 2.29E+03 1.79E+01 G  
996.25 3.968E-03 %   9.750E-02 1.51E+03 1.05E+01 G  

K-40     N   8.5573E+00                                      4.57E+11             
1460.82 8.557E+00  (P 2.832E-01 5.40E+00 1.06E+01 G  

Pa-234   N  -1.0685E-02                                      1.63E+12             
131.30-6.792E-02 ?(  9.791E-02 9.04E+01 1.82E+01 G  
569.50-4.763E-02 +   1.841E-01 2.41E+02 9.30E+00 G  
946.00 2.342E-02 +   1.126E-01 3.02E+02 1.35E+01 G  
880.52 8.853E-02 &(  1.658E-01 1.22E+02 1.05E+01 G  
883.24 1.103E-02 %   2.056E-01 1.14E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.1006E-01                                      5.12E+12             
238.63 5.101E-01  (P 4.023E-02 7.59E+00 4.36E+01 G  
300.09 6.760E-01 +   3.188E-01 3.61E+01 3.18E+00 G  

Pb-214   N   5.6127E-01                                      5.84E+05             
351.93 5.793E-01  (P 4.148E-02 8.01E+00 3.56E+01 G  
295.22 5.265E-01  (P 8.118E-02 1.36E+01 1.84E+01 G  
242.00 2.276E-01 -   2.975E-01 8.22E+01 7.27E+00 G  

Ra-226   N   7.1972E-01                                      5.84E+05             
186.21 7.197E-01  (  4.939E-01 4.47E+01 3.56E+00 G  

Th-234   N   7.9155E-01                                      1.63E+12             
63.30 7.915E-01 &(  1.085E+00 8.63E+01 3.75E+00 G  
92.59-4.640E-02 -   6.077E-01 7.97E+02 4.34E+00 G  

Tl-208   N   2.3851E-01                                      5.12E+12             
583.19 2.385E-01 *(  1.951E-02 1.06E+01 8.50E+01 G  
277.37 3.928E-02 -   2.675E-01 4.17E+02 6.60E+00 G  
860.53 4.708E-01 +   9.243E-02 2.36E+01 1.24E+01 G  

U-235    N   1.6354E-01                                      2.57E+11             
143.77 1.673E-01  (  1.209E-01 5.06E+01 1.09E+01 G  
205.32-1.965E-02 %   3.232E-01 1.00E+03 5.02E+00 G  
163.36 1.555E-01 ?(  2.993E-01 1.20E+02 5.08E+00 G  
185.72 6.394E-02 -   2.814E-02 3.33E+01 5.70E+01 G  

Energy duplication    
93.35 7.740E-01     3.365E-01 2.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.62        86.        11.     0.004   249.66   5.650E-02   
Th-234      63.22       126.        19.     0.007   172.59   7.915E-01   
Th-234      92.59       208.        -3.    -0.001  1594.75  -4.640E-02   
Eu-152     121.50       113.        13.     0.005   246.25   2.898E-02   
Eu-154     121.40        77.        15.     0.006   171.60   2.466E-02   
Pa-234     130.49       142.       -19.    -0.007   180.83  -6.792E-02   
Ra-226     186.00       126.        38.     0.014    89.38   7.197E-01   
Eu-152     343.82        37.        -1.     0.000  1721.63  -3.630E-03   
Pa-234     570.89        30.        -3.    -0.001   481.93  -4.763E-02   
Eu-154     724.83        55.       -14.    -0.005   159.72  -1.114E-01   
Eu-152     779.26        17.        -2.    -0.001   548.11  -2.869E-02   
Eu-154     873.19        26.        -4.    -0.001   396.30  -5.610E-02   
Pa-234     881.29        17.         5.     0.002   244.04   8.853E-02   
Pa-234     949.94        12.         2.     0.001   604.38   2.342E-02   
Eu-152     964.62        24.        21.     0.008    78.84   2.826E-01   
Eu-152    1111.34        15.         8.     0.003   153.49   1.296E-01   
Co-60     1169.88        13.         1.     0.000  1094.42   2.161E-03   
Eu-154    1274.06        15.        -1.    -0.001   773.71  -9.990E-03   
Co-60     1332.80        14.        -3.    -0.001   409.78  -6.842E-03   
Eu-152    1407.72        19.        -4.    -0.001   350.45  -4.564E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9177E-01    6.9177E-01   1.4379E-01    1.5227E-01  6.548E-02
Am-241 #A    5.6494E-02    5.6502E-02   1.4106E-01    1.4112E-01  1.127E-01
Bi-212 #     1.1480E+00    1.1480E+00   4.2464E-01    4.2869E-01  1.697E-01
Bi-214       5.7480E-01    5.7482E-01   1.1331E-01    1.1628E-01  5.004E-02
Co-60  #A   -6.7663E-03   -6.8421E-03   2.8037E-02    2.8039E-02  2.207E-02
Cs-137 #A   -8.9765E-04   -8.9941E-04   2.0528E-02    2.0528E-02  1.678E-02
Eu-152 #C    7.8806E-02    7.9150E-02   6.2400E-02    6.2565E-02  5.114E-02
Eu-154 #A    5.9220E-03    5.9626E-03   1.0232E-02    1.0236E-02  1.768E-01
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K-40         8.5573E+00    8.5573E+00   9.7806E-01    1.0685E+00  2.832E-01
Pa-234 #A   -1.0685E-02   -1.0685E-02   1.6228E-02    1.6444E-02  9.791E-02
Pb-212       5.1006E-01    5.1006E-01   7.8688E-02    8.9281E-02  4.023E-02
Pb-214       5.6125E-01    5.6127E-01   9.2190E-02    9.7340E-02  4.148E-02
Ra-226 #     7.1970E-01    7.1972E-01   6.4328E-01    6.4512E-01  4.939E-01
Th-234 #A    7.9155E-01    7.9155E-01   1.3662E+00    1.3682E+00  1.085E+00
Tl-208 #     2.3851E-01    2.3851E-01   5.0748E-02    5.3032E-02  1.951E-02
U-235        1.6354E-01    1.6354E-01   1.6558E-01    1.6591E-01  1.209E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.245E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2445186E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0770-15                Sampled:         02/05/13 10:23                
Type:            SDUP                          Received:        02/05/13                      
MSS Lab ID:      243253-010                    Prepared:        02/11/13 14:07                
Lab ID:          QC677344                      Analyzed:        03/11/13 12:02                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   304 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.0149 U      0.126        0.0209 U      0.124       0.100           0.9    NC   40  NC     1   

Bismuth-212                        0.721         0.375        0.186 U       0.289       0.211                  NC   40  NC     1   

Bismuth-214                        0.306         0.0822       0.313         0.0782      0.0335                 2.29 40  0.0443 1   

Cesium-137                         0.00141 U     0.0247       0.00144 U     0.0236      0.0192          0.07   NC   40  NC     1   

Cobalt-60                          0 U           0.00505      0.0116 U      0.0189      0.0174          0.03   NC   40  NC     1   

Europium-152                       0.0246 U      0.0603       0.0153 U      0.0277      0.0567          0.1    NC   40  NC     1   

Europium-154                       0.131         0.168        0.0306 U      0.0894      0.116           0.2    NC   40  NC     1   

Lead-212                           0.214         0.0620       0.293         0.0672      0.0316                 31.2 40  0.613  1   

Lead-214                           0.312         0.0837       0.252         0.0698      0.0364                 21.1 40  0.388  1   

Potassium-40                       4.23          0.820        4.12          0.761       0.338                  2.64 40  0.0698 1   

Protactinium-234                  -0.0499 U      0.101        0.0602 U      0.0855      0.0696                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.306         0.0822       0.313         0.0782      0.0335          0.2    2.29 40  0.0443 1   

Thallium-208                       0.115         0.0381       0.101         0.0323      0.0124                 12.4 40  0.190  1   

Thorium-232 (By Actinium-228)      0.411         0.122        0.315         0.101       0.0243          0.9    26.4 40  0.430  1   

Thorium-234                        0.00121 U     0.00345      0.255 U       0.323       0.931                  NC   40  NC     1   

Uranium-235                        0.0774 U      0.0885       0.0424 U      0.0351      0.125           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243254 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503101247004.1                                                          Seqnum        : 1503101247007.4                                                         

File          : 1_20130311_004                                                           File          : 1_20130311_007                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243253-010                                                               Lab ID        : QC677344                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195355                                                                   Batch         : 195355                                                                  

Time          : 11-MAR-2013 08:57                                                        Time          : 11-MAR-2013 12:02                                                       

Sample Amount : 304 g                                                                    Sample Amount : 304 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01                                Cal           : 11-MAR-2013 07:38:12,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.01491    0.1032    0.9    .12648         .12648         0.02087    0.1004    0.9   .12366        .12367             40          1    u     

Bismuth-212                      0.7208     0.1603           .37308         .3749          0.1860     0.2107          .28879        .28895             40          1    u     

Bismuth-214                      0.3063     0.03256          .081009        .082197        0.3134     0.03348         .076925       .078233       2    40   0.044  1    u     

Cesium-137                       0.001412   0.02018   0.07   .024702        .024702        0.001444   0.01924   0.07  .023569       .023569            40          1    u     

Cobalt-60                        0          0.03169   0.03   .0050474       .0050474       0.01155    0.01742   0.03  .018873       .01888             40          1    u     

Europium-152                     0.02458    0.05524   0.1    .060317        .060333        0.01534    0.05666   0.1   .027726       .02774             40          1    u     

Europium-154                     0.1310     0.1175    0.2    .16808         .16822         0.03057    0.1158    0.2   .089355       .089369            40          1    u     

Lead-212                         0.2140     0.03365          .059431        .062011        0.2932     0.03159         .06271        .067236       31   40   0.613  1    u     

Lead-214                         0.3118     0.03683          .081892        .083711        0.2523     0.03637         .068325       .069753       21   40   0.388  1    u     

Potassium-40                     4.235      0.3372           .79144         .81956         4.124      0.3377          .73272        .76149        3    40   0.070  1    u     

Protactinium-234                 -0.04990   0.07982          .10049         .10125         0.06023    0.06963         .084131       .085457            40          1    u     

Radium-226 (By Bismuth-214)      0.3063     0.03256   0.2    .081009        .082197        0.3134     0.03348   0.2   .076925       .078233       2    40   0.044  1    u     

Thallium-208                     0.1147     0.01743          .037376        .038101        0.1013     0.01242         .031654       .032322       12   40   0.190  1    u     

Thorium-232 (By Actinium-228)    0.4106     0.04433   0.9    .11816         .12185         0.3150     0.02426   0.9   .098165       .10078        26   40   0.430  1    u     

Thorium-234                      0.001208   0.8884           .0034433       .0034452       0.2550     0.9308          .32173        .32264             40          1    u     

Uranium-235                      0.07744    0.1430    0.18   .088406        .088546        0.04243    0.1250    0.18  .034996       .035103            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0770-15DUP       
Sample Description: QC677344, 195355, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130311_007
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0770                        Matrix: S         
Sample Time: 2/5/2013 10:23            Live Time: 2700   sec

Acquisition Time: 3/11/2013 12:02:52        Real Time: 2702   sec
Analysis Time: 3/26/2013 15:37           Dead Time: 0.06   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.150E-01      9.816E-02      1.008E-01      2.426E-02
Am-241    #AB    2.087E-02      1.237E-01      1.237E-01      1.004E-01
Bi-212    #AB    1.860E-01      2.888E-01      2.889E-01      2.107E-01
Bi-214           3.134E-01      7.692E-02      7.823E-02      3.348E-02
Co-60     #AB    1.155E-02      1.887E-02      1.888E-02      1.742E-02
Cs-137    #AB    1.444E-03      2.357E-02      2.357E-02      1.924E-02
Eu-152    #AB    1.534E-02      2.773E-02      2.774E-02      5.666E-02
Eu-154    #AB    3.057E-02      8.935E-02      8.937E-02      1.158E-01
K-40      #      4.124E+00      7.327E-01      7.615E-01      3.377E-01
Pa-234    #AB    6.023E-02      8.413E-02      8.546E-02      6.963E-02
Pb-212           2.932E-01      6.271E-02      6.724E-02      3.159E-02
Pb-214           2.523E-01      6.833E-02      6.975E-02      3.637E-02
Ra-226    #      4.937E-01      4.763E-01      4.774E-01      3.584E-01
Th-234    #AB    2.550E-01      3.217E-01      3.226E-01      9.308E-01
Tl-208           1.013E-01      3.165E-02      3.232E-02      1.242E-02
U-235     #AB    4.243E-02      3.500E-02      3.510E-02      1.250E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.517E+00

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

Sample description                                             
QC677344, 195355, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130311_007.An1

Acquisition information
Start time:                 3/11/2013 12:02:52
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

115 of 296



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/5/2013 10:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0523

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.35       14.  50.39   0.32  0.000E+00
59.49        4. 296.23   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.16        2. 773.61   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.338E-02 Th234 
74.91       48.  28.56   0.86  3.087E-02
77.25       75.  19.55   0.86  3.259E-02
92.67       23.  63.10   0.88  4.163E-02    92.59   4.343  4.117E-01 Th234 

92.59   4.343  4.117E-01 Th234 
93.35   5.760  3.078E-01 U235  

93.29        6. 233.26   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.077E-01 Ac228 

93.29        6. 233.26   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.077E-01 Ac228 

121.55       11.  90.37   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.601E-02 Eu152 

132.40       18.  69.84   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  6.426E-02 Pa234 

164.83       11. 101.29   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.446E-01 U235  

185.69       26.  48.24   0.97  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.937E-01 Ra226 
185.72  57.000  3.076E-02 U235  

185.69       30.  41.24   0.97  4.883E-02   185.72  57.000  3.547E-02 U235  
186.21   3.555  5.693E-01 Ra226 

204.81       10. 100.03   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.442E-01 U235  

238.56      175.  10.39   0.84  4.342E-02   238.63  43.600  2.962E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       45.  26.53   0.63  4.308E-02   242.00   7.268  4.733E-01 Pb214 
277.19       10.  80.92   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.23       58.  21.94   0.82  3.814E-02   295.22  18.414  2.487E-01 Pb214 
300.22        9. 109.05   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.34       25.  35.65   1.12  3.484E-02   338.32  11.400  2.095E-01 Ac228 
351.89       93.  12.35   1.33  3.392E-02   351.93  35.600  2.542E-01 Pb214 
583.41       61.  15.62   0.81  2.387E-02   583.19  85.000  9.928E-02 Tl208 
609.32      106.  11.36   0.82  2.316E-02   609.31  45.490  3.058E-01 Bi214 
661.50        1. 816.39   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.23        8.  77.64   1.49  2.048E-02   727.33   6.650    PBC<MDA Bi212 
778.18        3. 181.05   1.53  1.953E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.943E-02 Eu152 
861.02        3. 222.62   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
875.84        0. 950.70   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.66        2. 325.91   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  3.446E-02 Pa234 
883.84        4. 142.61   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  8.057E-02 Pa234 
911.14       47.  15.58   0.42  1.749E-02   911.20  26.200  3.370E-01 Ac228 
945.12        1. 645.61   1.68  1.703E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.250E-02 Pa234 
969.66       23.  31.77   1.70  1.674E-02   968.96  15.900  2.787E-01 Ac228 
996.83        4. 146.15   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1007.23        2. 246.99   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.60        9.  55.24   1.82  1.507E-02  1120.29  14.910  1.300E-01 Bi214 
1172.88        4. 174.18   1.87  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.98        6.  81.70   1.99  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.95      162.   7.93   2.09  1.228E-02  1460.82  10.550  4.124E+00 K40   
1764.60       16.  31.14   2.31  1.046E-02  1764.49  15.310  3.358E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.42    25.35        19.        14. 0.000E+00  100.78   0.323  -      sM
299.92    74.99        72.        32. 1.037E+03   82.92   0.808  -       M
309.28    77.34        99.        65. 1.982E+03   53.91   0.868  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.95    59.49        67.         4.     0.001   592.47   0.843s
Th-234    252.62    63.16        91.         2.     0.001  1547.22   0.847s
Th-234    370.59    92.67        90.        23.     0.008   126.19   0.877 
U-235     373.31    93.35        83.         6.     0.002   466.52   0.878D
Ac-228    373.31    93.35        83.         6.     0.002   466.52   0.878D
Eu-152    486.04   121.55        45.        11.     0.004   180.74   0.907s
Eu-154    492.88   123.26        94.       -16.    -0.006   180.72   0.909s
Pa-234    529.43   132.40        71.        18.     0.007   139.67   0.917s
U-235     574.99   143.79        84.        -3.    -0.001   989.51   0.930s
U-235     659.09   164.83        60.        11.     0.004   202.57   0.950s
U-235     742.53   185.69        61.        30.     0.011    82.48   0.972s
Ra-226    742.52   185.69        66.        26.     0.010    96.47   0.973s
U-235     818.95   204.81        48.        10.     0.004   200.07   0.992s
Pb-212    953.91   238.56        61.       170.     0.063    20.78   0.835 
Pb-214    967.96   242.07        39.        45.     0.017    53.05   0.634s
Tl-208   1108.37   277.19        28.        10.     0.004   161.84   1.064 
Pb-214   1180.49   295.23        45.        53.     0.020    43.89   0.820 
Pb-212   1200.46   300.22        46.         9.     0.003   218.10   1.086 
Ac-228   1352.88   338.34        28.        25.     0.009    71.31   1.124 
Eu-152   1377.67   344.54        45.        -2.    -0.001   891.30   1.130s
Pb-214   1407.08   351.89        33.        93.     0.035    24.70   1.326 
Tl-208   2332.92   583.41        11.        61.     0.023    31.25   0.814s
Bi-214   2436.57   609.32        21.        98.     0.036    22.73   0.819s
Cs-137   2645.26   661.50        22.         1.     0.000  1632.77   1.429s
Bi-212   2908.15   727.23        14.         8.     0.003   155.29   1.489s
Eu-152   3111.95   778.18        13.         3.     0.001   362.09   1.534s
Bi-212   3137.68   784.62        23.        -3.    -0.001   520.02   1.540s
Tl-208   3443.30   861.02        18.         3.     0.001   445.24   1.606s
Eu-154   3502.57   875.84        11.         0.     0.000  1901.39   1.617s
Pa-234   3521.85   880.66        20.         2.     0.001   651.83   1.623s
Pa-234   3534.58   883.84        16.         4.     0.002   285.21   1.626s
Ac-228   3643.75   911.14         2.        47.     0.017    31.17   0.424s
Pa-234   3779.68   945.12        15.         1.     0.000  1291.21   1.680s
Ac-228   3877.88   969.66        14.        23.     0.008    63.54   1.699s
Eu-154   3986.53   996.83        13.         4.     0.001   292.29   1.722s
Eu-154   4028.16  1007.23        10.         2.     0.001   493.99   1.729s
Eu-152   4447.55  1112.07        22.        -4.    -0.002   315.30   1.818s
Bi-214   4481.71  1120.60        12.         9.     0.003   110.48   1.825s
Co-60    4690.83  1172.88        17.         4.     0.001   348.37   1.868s
Co-60    5331.39  1332.98         9.         6.     0.002   163.41   1.993s
Eu-152   5624.08  1406.13        13.        -4.    -0.002   252.45   2.051s
K-40     5843.46  1460.95        33.       162.     0.060    15.85   2.090 
Bi-214   7058.59  1764.60         5.        16.     0.006    62.27   2.307s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1498E-01                                      5.12E+12             
911.20 3.370E-01  (  2.426E-02 1.56E+01 2.62E+01 G  
968.96 2.787E-01 ?(  1.092E-01 3.18E+01 1.59E+01 G  
338.32 2.095E-01 -   1.022E-01 3.57E+01 1.14E+01 G  

Energy duplication    
93.35 1.077E-01 -   4.070E-01 2.33E+02 4.10E+00 XA 

Am-241   I   2.0872E-02                                      1.58E+05             
59.54 2.087E-02 &(  1.004E-01 2.96E+02 3.59E+01 G  

Bi-212   N   1.8597E-01                                      5.12E+12             
727.33 1.860E-01 ?(  2.107E-01 7.76E+01 6.65E+00 G  
785.37-4.094E-01 +   1.705E+00 2.60E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.512E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.1335E-01                                      5.84E+05             
609.31 3.058E-01  (P 3.348E-02 1.14E+01 4.55E+01 G  

1120.29 1.300E-01 - P 1.199E-01 5.52E+01 1.49E+01 G  
1764.49 3.358E-01 ?(  1.045E-01 3.11E+01 1.53E+01 G  

Co-60    T   1.1550E-02                                      1.93E+03             
1332.49 1.497E-02 &(  1.742E-02 8.17E+01 1.00E+02 G  
1173.23 8.123E-03 ?(  2.220E-02 1.74E+02 9.98E+01 G  

Cs-137   I   1.4435E-03                                      1.10E+04             
661.66 1.443E-03 ?(  1.924E-02 8.16E+02 8.50E+01 G  

Eu-152   I   1.5340E-02                                      4.94E+03             
344.28-7.809E-03 &(  5.666E-02 4.46E+02 2.66E+01 G  
121.78 2.601E-02 ?(  3.654E-02 9.04E+01 2.84E+01 G  
778.90 3.943E-02 &(  1.115E-01 1.81E+02 1.30E+01 G  
964.08 5.956E-03 &   1.563E-01 1.60E+03 1.45E+01 G  

1112.08-7.155E-02 +   1.771E-01 1.58E+02 1.34E+01 G  
1408.01-5.521E-02 +   1.063E-01 1.26E+02 2.09E+01 G  

Eu-154   I   3.0571E-02                                      3.14E+03             
873.18 7.478E-03 ?(  1.158E-01 9.51E+02 1.22E+01 G  
123.07-2.585E-02 +   3.696E-02 9.04E+01 4.04E+01 G  

1274.43 0.000E+00 -   8.625E-02 1.00E+03 3.49E+01 G  
723.30 7.394E-04 %   8.207E-02 6.75E+03 2.00E+01 G  

1004.72 2.207E-02 ?(  8.593E-02 2.47E+02 1.79E+01 G  
996.25 7.180E-02 ?(  1.617E-01 1.46E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   4.1244E+00                                      4.57E+11             
1460.82 4.124E+00  (P 3.377E-01 7.93E+00 1.06E+01 G  

Pa-234   N   6.0234E-02                                      1.63E+12             
131.30 6.426E-02 ?(  6.963E-02 6.98E+01 1.82E+01 G  
569.50 0.000E+00 -   2.034E-01 1.00E+03 9.30E+00 G  
946.00 1.250E-02 -   1.311E-01 6.46E+02 1.35E+01 G  
880.52 3.446E-02 &(  1.806E-01 3.26E+02 1.05E+01 G  
883.24 8.057E-02 ?(  1.780E-01 1.43E+02 9.70E+00 G  

Pb-212   N   2.9324E-01                                      5.12E+12             
238.63 2.962E-01  (P 3.159E-02 1.04E+01 4.36E+01 G  
300.09 2.532E-01  (  4.337E-01 1.09E+02 3.18E+00 G  

Pb-214   N   2.5232E-01                                      5.84E+05             
351.93 2.542E-01  (P 3.637E-02 1.24E+01 3.56E+01 G  
295.22 2.487E-01  (P 7.325E-02 2.19E+01 1.84E+01 G  
242.00 4.733E-01 +   1.530E-01 2.65E+01 7.27E+00 G  

Ra-226   N   4.9368E-01                                      5.84E+05             
186.21 4.937E-01 &(  3.584E-01 4.82E+01 3.56E+00 G  

Th-234   N   2.5496E-01                                      1.63E+12             
63.30 7.338E-02 ?(  9.308E-01 7.74E+02 3.75E+00 G  
92.59 4.117E-01 ?(  4.035E-01 6.31E+01 4.34E+00 G  

Tl-208   N   1.0129E-01                                      5.12E+12             
583.19 9.928E-02  (  1.242E-02 1.56E+01 8.50E+01 G  
277.37 1.272E-01  (  1.563E-01 8.09E+01 6.60E+00 G  
860.53 4.078E-02 -   1.441E-01 2.23E+02 1.24E+01 G  

U-235    N   4.2430E-02                                      2.57E+11             
143.77-1.545E-02 ?(  1.250E-01 4.95E+02 1.09E+01 G  
205.32 1.442E-01  (  2.258E-01 1.00E+02 5.02E+00 G  
163.36 1.446E-01 ?(  2.307E-01 1.01E+02 5.08E+00 G  
185.72 3.547E-02  (  2.161E-02 4.12E+01 5.70E+01 G  

Energy duplication    
93.35 7.664E-02 ?   2.897E-01 2.33E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49        67.         4.     0.001   592.47   2.087E-02   
Th-234      63.16        91.         2.     0.001  1547.22   7.338E-02   
Th-234      92.67        90.        23.     0.008   126.19   4.117E-01   
U-235       93.35        83.         6.     0.002   466.52   7.664E-02   
Eu-152     121.55        45.        11.     0.004   180.74   2.601E-02   
Eu-154     123.26        94.       -16.    -0.006   180.72  -2.585E-02   
Pa-234     132.40        71.        18.     0.007   139.67   6.426E-02   
U-235      143.79        84.        -3.    -0.001   989.51  -1.545E-02   
U-235      164.83        60.        11.     0.004   202.57   1.446E-01   
U-235      185.69        61.        30.     0.011    82.48   3.547E-02   
Ra-226     185.69        66.        26.     0.010    96.47   4.937E-01   
U-235      204.81        48.        10.     0.004   200.07   1.442E-01   
Eu-152     344.54        45.        -2.    -0.001   891.30  -7.809E-03   
Cs-137     661.50        22.         1.     0.000  1632.77   1.443E-03   
Bi-212     727.23        14.         8.     0.003   155.29   1.860E-01   
Eu-152     778.18        13.         3.     0.001   362.09   3.943E-02   
Bi-212     784.62        23.        -3.    -0.001   520.02  -4.094E-01   
Eu-154     875.84        11.         0.     0.000  1901.39   7.478E-03   
Pa-234     880.66        20.         2.     0.001   651.83   3.446E-02   
Pa-234     883.84        16.         4.     0.002   285.21   8.057E-02   
Pa-234     945.12        15.         1.     0.000  1291.21   1.250E-02   
Eu-154     996.83        13.         4.     0.001   292.29   7.180E-02   
Eu-154    1007.23        10.         2.     0.001   493.99   2.207E-02   
Eu-152    1112.07        22.        -4.    -0.002   315.30  -7.155E-02   
Co-60     1172.88        17.         4.     0.001   348.37   8.123E-03   
Co-60     1332.98         9.         6.     0.002   163.41   1.497E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1406.13        13.        -4.    -0.002   252.45  -5.521E-02   
K-40      1460.95        33.       162.     0.060    15.85   4.124E+00  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1498E-01    3.1498E-01   9.8165E-02    1.0078E-01  2.426E-02
Am-241 #A    2.0869E-02    2.0872E-02   1.2366E-01    1.2367E-01  1.004E-01
Bi-212 #A    1.8597E-01    1.8597E-01   2.8879E-01    2.8895E-01  2.107E-01
Bi-214       3.1333E-01    3.1335E-01   7.6925E-02    7.8233E-02  3.348E-02
Co-60  #A    1.1409E-02    1.1550E-02   1.8873E-02    1.8880E-02  1.742E-02
Cs-137 #A    1.4404E-03    1.4435E-03   2.3569E-02    2.3569E-02  1.924E-02
Eu-152 #A    1.5267E-02    1.5340E-02   2.7726E-02    2.7740E-02  5.666E-02
Eu-154 #A    3.0342E-02    3.0571E-02   8.9355E-02    8.9369E-02  1.158E-01
K-40   #     4.1244E+00    4.1244E+00   7.3272E-01    7.6149E-01  3.377E-01
Pa-234 #A    6.0234E-02    6.0234E-02   8.4131E-02    8.5457E-02  6.963E-02
Pb-212       2.9324E-01    2.9324E-01   6.2710E-02    6.7236E-02  3.159E-02
Pb-214       2.5231E-01    2.5232E-01   6.8325E-02    6.9753E-02  3.637E-02
Ra-226 #     4.9366E-01    4.9368E-01   4.7627E-01    4.7745E-01  3.584E-01
Th-234 #A    2.5496E-01    2.5496E-01   3.2173E-01    3.2264E-01  9.308E-01
Tl-208       1.0129E-01    1.0129E-01   3.1654E-02    3.2322E-02  1.242E-02
U-235  #A    4.2430E-02    4.2430E-02   3.4996E-02    3.5103E-02  1.250E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.275E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.2751797E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/11/13 09:08                
Type:            LCS                           Analyzed:        03/05/13 13:55                
Lab ID:          QC675947                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   307 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195355                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.5                 0.408     88.2   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243254 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513092629006.5                                                  
File          : 2_20130305_006                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC675947                                                         
Matrix        : Soil                                                             
Batch         : 195355                                                           
Time          : 05-MAR-2013 13:55                                                
Sample Amount : 307 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.23 %                                                           
Cal           : 05-MAR-2013 08:00:02,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.47  88    54-146  .40778        .66196        u    

u=use  

Page 1 of 1                                                                                                           1513092629006.5
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC675947, 195355, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130305_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/11/2013 09:08           Live Time: 2700   sec

Acquisition Time: 3/5/2013 13:55:58         Real Time: 2706   sec
Analysis Time: 3/27/2013 08:47           Dead Time: 0.23   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.729E-01      2.116E-01      2.189E-01      1.398E-01
Am-241    #AB   -1.338E-01      4.401E-01      4.402E-01      3.595E-01
Bi-212    #      1.568E+00      6.997E-01      7.043E-01      5.930E-01
Bi-214           1.147E+01      4.078E-01      6.620E-01      9.539E-02
Co-60     #AB    0.000E+00      2.844E-02      2.844E-02      6.891E-03
Cs-137    #AB    3.721E-02      6.389E-02      6.391E-02      5.094E-02
Eu-152    #      3.597E-01      1.231E-01      1.248E-01      1.563E-01
Eu-154    #AB    3.059E-01      4.004E-01      4.007E-01      3.108E-01
K-40      #      9.220E+00      1.157E+00      1.246E+00      3.938E-01
Pa-234    #AB    1.050E-01      1.704E-01      1.724E-01      1.950E-01
Pb-212           5.762E-01      1.245E-01      1.333E-01      8.283E-02
Pb-214           1.292E+01      4.062E-01      8.258E-01      1.097E-01
Ra-226           1.460E+01      1.865E+00      2.112E+00      1.090E+00
Th-234    #AB    5.529E-01      3.557E+00      3.558E+00      2.918E+00
Tl-208           1.897E-01      5.989E-02      6.113E-02      3.596E-02
U-235     #      7.081E-01      9.075E-02      1.015E-01      3.761E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.338E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305_006.An1               

Sample description                                             
QC675947, 195355, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130305_006.An1

Acquisition information
Start time:                 3/5/2013 13:55:58
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/11/2013 09:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0524

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.29       12. 321.71   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82      662.   6.65   0.84  2.836E-02
77.25     1267.   3.90   0.84  3.018E-02
79.33       77.  47.03   0.84  3.165E-02
83.86       75.  39.89   0.87  3.466E-02
87.32      483.   8.01   0.85  3.672E-02
90.04      189.  17.68   0.85  3.821E-02
92.77       47.  73.57   0.86  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  6.675E-01 U235  
93.35   5.760  6.675E-01 U235  

92.77       47.  73.57   0.86  3.990E-02    93.35   4.100  9.378E-01 Ac228 
93.35   5.760  6.675E-01 U235  

120.60       41.  62.23   0.33  4.827E-02
133.29        8. 407.57   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  2.915E-02 Pa234 
139.20       47.  73.31   0.53  5.002E-02
143.82       12. 322.95   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.097E-02 U235  
186.25      766.   6.39   1.10  4.814E-02   185.72  57.000  9.099E-01 U235  

186.21   3.555  1.460E+01 Ra226 
185.72  57.000  9.099E-01 U235  

199.74       36.  67.50   0.73  4.694E-02
205.36       33. 106.73   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  4.668E-01 U235  
238.65      413.   8.20   1.01  4.318E-02   238.63  43.600  7.010E-01 Pb212 
242.00     1234.   3.61   1.01  4.285E-02   242.00   7.268  1.292E+01 Pb214 
295.16     2722.   2.24   1.03  3.814E-02   295.22  18.414  1.262E+01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.01       46.  58.75   1.07  3.774E-02   300.09   3.180  1.241E+00 Pb212 
314.23       51.  43.78   0.62  3.665E-02
338.13       92.  27.90   0.87  3.495E-02   338.32  11.400  7.573E-01 Ac228 
351.83     4896.   1.57   1.17  3.404E-02   351.93  35.600  1.315E+01 Pb214 
474.61       14.  82.44   0.59  2.781E-02
569.25       11. 169.49   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.571E-01 Pa234 
583.19      120.  15.78   1.82  2.416E-02   583.19  85.000  1.897E-01 Tl208 
609.39     3744.   1.77   1.31  2.345E-02   609.31  45.490  1.142E+01 Bi214 
661.62       21.  85.85   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.69      123.  17.03   0.70  2.208E-02
768.47      356.   6.72   1.26  2.001E-02
780.55       13. 104.95   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.690E-01 Eu152 
786.19       73.  22.31   1.49  1.972E-02   785.37   1.110  1.085E+01 Bi212 

785.37   1.110  1.085E+01 Bi212 
873.52       21.  65.44   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.22      117.  16.17   1.06  1.779E-02   911.20  26.200  8.213E-01 Ac228 
950.34       12.  81.15   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.713E-01 Pa234 
964.57       36.  44.21   1.61  1.710E-02   964.08  14.500  4.785E-01 Eu152 

964.08  14.500  4.785E-01 Eu152 
968.93       58.  25.43   1.11  1.704E-02   968.96  15.900  7.041E-01 Ac228 

1110.91       16.  62.79   1.70  1.544E-02  1112.08  13.410  2.489E-01 Eu152 
1112.08  13.410  2.489E-01 Eu152 

1120.35      819.   4.16   1.79  1.535E-02  1120.29  14.910  1.162E+01 Bi214 
1238.10      332.   7.20   1.63  1.426E-02
1281.12       72.  20.57   0.81  1.389E-02
1377.76      261.   7.48   1.20  1.313E-02
1408.04       86.  17.12   1.84  1.291E-02  1408.01  20.850  1.041E+00 Eu152 

1408.01  20.850  1.041E+00 Eu152 
1460.84      374.   6.00   2.30  1.254E-02  1460.82  10.550  9.220E+00 K40   
1621.28        9.  86.87   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.732E+00 Bi212 
1729.38      164.   8.67   1.37  1.088E-02
1764.26      699.   4.02   1.62  1.069E-02  1764.49  15.310  1.391E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.96    74.81       927.       495. 1.746E+04   20.70   0.744  -       M
308.67    77.24       751.      1178. 3.903E+04    8.79   0.838  -       D
316.95    79.31       620.        67. 2.108E+03  108.32   0.841 TH-227   D
335.15    83.86       410.        75. 2.164E+03   79.78   0.872 TH-231  sM
348.86    87.30       613.       512. 1.394E+04   17.40   1.106  -      sM
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
359.72    90.01       517.       176. 4.610E+03   39.48   0.978  -       M
481.95   120.60       328.        41. 8.578E+02  127.49   0.332  -       c
556.25   139.20       498.        47. 9.417E+02  146.62   0.529  -       c
798.18   199.74       284.        36. 7.563E+02  134.99   0.731  -       c

1255.77   314.23       183.        51. 1.380E+03   87.56   0.616  -      s 
1896.91   474.61        67.        14. 5.178E+02  164.89   0.590  -      sc
2661.02   665.69        94.       123. 5.583E+03   28.61   0.704 BI-214  sM
3072.11   768.47        69.       356. 1.777E+04   13.43   1.255 BI-214   M
4951.45  1238.10        60.       332. 2.329E+04   14.41   1.629 BI-214    
5123.67  1281.12        40.        72. 5.219E+03   41.13   0.813 BI-214  s 
5510.63  1377.76        32.       261. 1.984E+04   14.97   1.203 BI-214  s 
6919.03  1729.38        10.       164. 1.503E+04   17.33   1.369 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.25    59.36       667.       -22.    -0.008   328.84   0.819s
Th-234    252.93    63.29       723.        12.     0.004   643.43   0.823s
Ac-228    373.06    93.35       576.        47.     0.017   147.14   0.856D
U-235     373.06    93.35       576.        47.     0.017   147.14   0.856D
Pa-234    532.66   133.29       536.         8.     0.003   815.13   0.898s
U-235     574.70   143.82       737.        12.     0.004   645.91   0.911s
U-235     744.30   186.26       698.       717.     0.266    12.82   0.956 
Ra-226    744.27   186.25       604.       766.     0.284    12.77   1.097 
U-235     820.65   205.36       617.        33.     0.012   213.46   0.976s
Pb-212    953.63   238.64       421.       333.     0.123    21.10   0.813 
Pb-214    967.03   241.99       500.      1195.     0.443     8.44   0.938 
Tl-208   1106.06   276.77       515.       -25.    -0.009   256.91   1.050s
Pb-214   1179.54   295.16       352.      2718.     1.007     4.49   1.031 
Pb-212   1198.93   300.01       349.        46.     0.017   117.50   1.073 
Ac-228   1351.32   338.13       230.        92.     0.034    55.81   0.873 
Eu-152   1378.24   344.87       355.       -25.    -0.009   212.82   1.116s
Pb-214   1406.05   351.83       306.      4888.     1.810     3.14   1.172 
Pa-234   2275.33   569.25       168.        11.     0.004   338.97   1.321s
Tl-208   2331.09   583.19        94.       120.     0.044    31.57   1.816s
Bi-214   2435.85   609.39       179.      3736.     1.384     3.55   1.315 
Cs-137   2644.72   661.62       159.        21.     0.008   171.70   1.396s
Eu-152   3120.43   780.55        91.        13.     0.005   209.89   1.486s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3142.99   786.19        96.        73.     0.027    44.62   1.491s
Eu-154   3492.37   873.52        82.        21.     0.008   130.87   1.553s
Pa-234   3531.98   883.42       104.        -7.    -0.003   398.24   1.560s
Ac-228   3643.22   911.22        74.       117.     0.043    32.34   1.060s
Pa-234   3799.71   950.34        44.        12.     0.005   162.30   1.602s
Eu-152   3856.66   964.57       110.        36.     0.013    88.41   1.613s
Ac-228   3874.13   968.93        52.        58.     0.022    50.85   1.106s
Eu-154   4020.05  1005.40        91.        -6.    -0.002   437.01   1.639s
Eu-152   4442.34  1110.91        41.        16.     0.006   125.58   1.701s
Bi-214   4480.09  1120.35        87.       816.     0.302     8.32   1.788 
Co-60    4701.27  1175.60        60.        -4.    -0.001   609.83   1.735s
Eu-152   5631.86  1408.04        65.        86.     0.032    34.23   1.843s
K-40     5843.32  1460.84        47.       374.     0.139    12.00   2.296s
Bi-212   6485.93  1621.28        28.         9.     0.003   173.75   1.915s
Bi-214   7058.78  1764.26        20.       699.     0.259     8.04   1.619 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.7286E-01                                      5.12E+12             
911.20 8.213E-01  (  1.398E-01 1.62E+01 2.62E+01 G  
968.96 7.041E-01  (  2.032E-01 2.54E+01 1.59E+01 G  
338.32 7.573E-01  (  2.890E-01 2.79E+01 1.14E+01 G  

Energy duplication    
93.35 9.378E-01     1.114E+00 7.36E+01 4.10E+00 XA 

Am-241   I  -1.3382E-01                                      1.58E+05             
59.54-1.338E-01 ?(  3.595E-01 1.64E+02 3.59E+01 G  

Bi-212   N   1.5681E+00                                      5.12E+12             
727.33-1.891E-02 %(  5.930E-01 1.91E+03 6.65E+00 G  
785.37 1.085E+01  (  3.395E+00 2.23E+01 1.11E+00 G  

1620.74 1.732E+00 &(  2.294E+00 8.69E+01 1.51E+00 G  

Bi-214   N   1.1468E+01                                      5.84E+05             
609.31 1.142E+01  (P 9.539E-02 1.77E+00 4.55E+01 G  

1120.29 1.162E+01  (P 3.101E-01 4.16E+00 1.49E+01 G  
1764.49 1.391E+01 +   2.096E-01 4.02E+00 1.53E+01 G  

Cs-137   I   3.7208E-02                                      1.10E+04             
661.66 3.721E-02 ?(  5.094E-02 8.58E+01 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   3.5970E-01                                      4.94E+03             
344.28-9.072E-02 ?(  1.563E-01 1.06E+02 2.66E+01 G  
121.78-5.907E-03 %   1.505E-01 1.55E+03 2.84E+01 G  
778.90 1.690E-01 ?(  2.820E-01 1.05E+02 1.30E+01 G  
964.08 4.785E-01  (  3.230E-01 4.42E+01 1.45E+01 G  

1112.08 2.489E-01 ?(  2.358E-01 6.28E+01 1.34E+01 G  
1408.01 1.041E+00 ?(  2.278E-01 1.71E+01 2.09E+01 G  

Eu-154   I   3.0593E-01                                      3.14E+03             
873.18 3.059E-01 ?(  3.108E-01 6.54E+01 1.22E+01 G  
123.07 2.754E-03 &   1.082E-01 2.39E+03 4.04E+01 G  

1274.43-1.715E-03 %   1.204E-01 4.26E+03 3.49E+01 G  
723.30-2.000E-03 %   1.786E-01 5.42E+03 2.00E+01 G  

1004.72-6.934E-02 &   2.454E-01 2.19E+02 1.79E+01 G  
996.25-3.565E-03 %   3.891E-01 6.63E+03 1.05E+01 G  

K-40     N   9.2195E+00                                      4.57E+11             
1460.82 9.220E+00 @(P 3.938E-01 6.00E+00 1.06E+01 G  

Pa-234   N   1.0499E-01                                      1.63E+12             
131.30 2.915E-02 &(  1.950E-01 4.08E+02 1.82E+01 G  
569.50 1.571E-01 &(  4.318E-01 1.69E+02 9.30E+00 G  
946.00 1.713E-01 &(  2.144E-01 8.11E+01 1.35E+01 G  
880.52-1.873E-02 %   3.659E-01 1.19E+03 1.05E+01 G  
883.24-1.360E-01 +   4.385E-01 1.99E+02 9.70E+00 G  

Pb-212   N   5.7624E-01                                      5.12E+12             
238.63 5.762E-01  (P 8.283E-02 1.06E+01 4.36E+01 G  
300.09 1.241E+00 + P 1.182E+00 5.87E+01 3.18E+00 G  

Pb-214   N   1.2917E+01                                      5.84E+05             
351.93 1.315E+01  (P 1.097E-01 1.57E+00 3.56E+01 G  
295.22 1.262E+01  (P 2.031E-01 2.24E+00 1.84E+01 G  
242.00 1.251E+01  (  5.453E-01 4.22E+00 7.27E+00 G  

Ra-226   N   1.4602E+01                                      5.84E+05             
186.21 1.460E+01  (  1.090E+00 6.39E+00 3.56E+00 G  

Th-234   N   5.5286E-01                                      1.63E+12             
63.30 5.529E-01 ?(  2.918E+00 3.22E+02 3.75E+00 G  
92.59-1.114E-02 %   1.099E+00 5.99E+03 4.34E+00 G  

Tl-208   N   1.8972E-01                                      5.12E+12             
583.19 1.897E-01  (  3.596E-02 1.58E+01 8.50E+01 G  
277.37-3.153E-01 -   6.593E-01 1.28E+02 6.60E+00 G  
860.53 0.000E+00 -   4.316E-01 1.00E+03 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   7.0812E-01                                      2.57E+11             
143.77 7.097E-02 ?(  3.761E-01 3.23E+02 1.09E+01 G  
205.32 4.668E-01 ?(  8.100E-01 1.07E+02 5.02E+00 G  
163.36 3.767E-02 %   7.117E-01 1.15E+03 5.08E+00 G  
185.72 8.517E-01 &(  7.307E-02 6.41E+00 5.70E+01 G  

Energy duplication    
93.35 6.675E-01     7.931E-01 7.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.36       667.       -22.    -0.008   328.84  -1.338E-01   
Th-234      63.29       723.        12.     0.004   643.43   5.529E-01   
U-235       93.35       576.        47.     0.017   147.14   6.675E-01   
Pa-234     133.29       536.         8.     0.003   815.13   2.915E-02   
U-235      143.82       737.        12.     0.004   645.91   7.097E-02   
U-235      186.26       698.       717.     0.266    12.82   8.517E-01   
U-235      205.36       617.        33.     0.012   213.46   4.668E-01   
Eu-152     344.87       355.       -25.    -0.009   212.82  -9.072E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     569.25       168.        11.     0.004   338.97   1.571E-01   
Eu-152     780.55        91.        13.     0.005   209.89   1.690E-01   
Bi-212     786.19        96.        73.     0.027    44.62   1.085E+01   
Eu-154     873.52        82.        21.     0.008   130.87   3.059E-01   
Pa-234     883.42       104.        -7.    -0.003   398.24  -1.360E-01   
Pa-234     950.34        44.        12.     0.005   162.30   1.713E-01   
Eu-152     964.57       110.        36.     0.013    88.41   4.785E-01   
Eu-154    1005.40        91.        -6.    -0.002   437.01  -6.934E-02   
Eu-152    1110.91        41.        16.     0.006   125.58   2.489E-01   
Co-60     1175.60        60.        -4.    -0.001   609.83  -8.114E-03   
Eu-152    1408.04        65.        86.     0.032    34.23   1.041E+00   
Bi-212    1621.28        28.         9.     0.003   173.75   1.732E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.7286E-01    7.7286E-01   2.1160E-01    2.1888E-01  1.398E-01
Am-241 #A   -1.3381E-01   -1.3382E-01   4.4006E-01    4.4017E-01  3.595E-01
Bi-212 #C    1.5681E+00    1.5681E+00   6.9966E-01    7.0426E-01  5.930E-01
Bi-214       1.1467E+01    1.1468E+01   4.0778E-01    6.6196E-01  9.539E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.8440E-02    2.8440E-02  6.891E-03
Cs-137 #A    3.7156E-02    3.7208E-02   6.3886E-02    6.3909E-02  5.094E-02
Eu-152 #C    3.5858E-01    3.5970E-01   1.2312E-01    1.2484E-01  1.563E-01
Eu-154 #A    3.0443E-01    3.0593E-01   4.0037E-01    4.0069E-01  3.108E-01
K-40   #     9.2195E+00    9.2195E+00   1.1567E+00    1.2461E+00  3.938E-01
Pa-234 #A    1.0499E-01    1.0499E-01   1.7040E-01    1.7239E-01  1.950E-01
Pb-212       5.7624E-01    5.7624E-01   1.2449E-01    1.3330E-01  8.283E-02
Pb-214       1.2917E+01    1.2917E+01   4.0624E-01    8.2579E-01  1.097E-01
Ra-226       1.4601E+01    1.4602E+01   1.8649E+00    2.1116E+00  1.090E+00
Th-234 #A    5.5286E-01    5.5286E-01   3.5572E+00    3.5576E+00  2.918E+00
Tl-208       1.8972E-01    1.8972E-01   5.9889E-02    6.1129E-02  3.596E-02
U-235  #C    7.0812E-01    7.0812E-01   9.0746E-02    1.0153E-01  3.761E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   83.8 to  2035.0 keV)     4.974E+01  pCi/g         
Total Decayed Activity (   83.8 to  2035.0 keV) 4.9744995E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243254                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/11/13 09:03                
Lab ID:          QC675946                      Analyzed:        03/05/13 14:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195355                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0130 U         0.0732         0.0588            0.9     
Bismuth-212                          0.0567           0.172          0.0529                    
Bismuth-214                          0.00846 U        0.0392         0.0376                    
Cesium-137                           0.000150 U       0.0146         0.0120            0.07    
Cobalt-60                            0.000579 U       0.00726        0.0210            0.03    
Europium-152                         0.0156 U         0.0438         0.0341            0.1     
Europium-154                         0.0131 U         0.0438         0.172             0.2     
Lead-212                            -0.00763 U        0.886          0.0217                    
Lead-214                            -0.00731 U        0.0673         0.0321                    
Potassium-40                        -0.467 U         18.7            0.336                     
Protactinium-234                     0.0143 U         0.0470         0.0352                    
Radium-226 (By Bismuth-214)          0.00846 U        0.0392         0.0376            0.2     
Thallium-208                         0.00738 U        0.0215         0.0138                    
Thorium-232 (By Actinium-228)        0.0248 U         0.0621         0.0465            0.9     
Thorium-234                          0.299 U          0.554          0.420                     
Uranium-235                          0.0302 U         0.0936         0.0720            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243254 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC675946                                                       

Seqnum : 1503092616007.9                               Matrix        : Soil                                                           

File   : 1_20130305_007                                Batch         : 195355                       Time      : 05-MAR-2013 14:01     

Cal    : 11-APR-2013 19:48:20,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.0130        0.0588  0.9   .073158       .073164       u     
Bismuth-212                     0.0567        0.0529        .17247        .1725         u     
Bismuth-214                     0.00846       0.0376        .039235       .039237       u     
Cesium-137                      0.000150      0.0120  0.07  .014624       .014624       u     
Cobalt-60                       0.000579      0.0210  0.03  .0072634      .0072634      u     
Europium-152                    0.0156        0.0341  0.1   .043842       .043851       u     
Europium-154                    0.0131        0.172   0.2   .043753       .043758       u     
Lead-212                        -0.00763      0.0217        .88594        .88594        u     
Lead-214                        -0.00731      0.0321        .067283       .067284       u     
Potassium-40                    -0.467        0.336         18.664        18.664        u     
Protactinium-234                0.0143        0.0352        .047          .047134       u     
Radium-226 (By Bismuth-214)     0.00846       0.0376  0.2   .039235       .039237       u     
Thallium-208                    0.00738       0.0138        .021543       .021549       u     
Thorium-232 (By Actinium-228)   0.0248        0.0465  0.9   .062096       .062122       u     
Thorium-234                     0.299         0.420         .55406        .55478        u     
Uranium-235                     0.0302        0.0720  0.18  .093648       .093668       u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC675946, 195355, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130305_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/11/2013 09:03           Live Time: 2700   sec

Acquisition Time: 3/5/2013 14:01:22         Real Time: 2702   sec
Analysis Time: 4/15/2013 14:13           Dead Time: 0.08   %

Analysis Quantity: 3.240E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.484E-02      6.210E-02      6.212E-02      4.650E-02
Am-241    #AB    1.301E-02      7.316E-02      7.316E-02      5.881E-02
Bi-212    #      5.667E-02      1.725E-01      1.725E-01      5.285E-02
Bi-214    #AB    8.464E-03      3.924E-02      3.924E-02      3.758E-02
Co-60     #AB    5.785E-04      7.263E-03      7.263E-03      2.099E-02
Cs-137    #AB    1.500E-04      1.462E-02      1.462E-02      1.202E-02
Eu-152    #AB    1.562E-02      4.384E-02      4.385E-02      3.407E-02
Eu-154    #AB    1.313E-02      4.375E-02      4.376E-02      1.716E-01
K-40      #AB   -4.666E-01      1.866E+01      1.866E+01      3.359E-01
Pa-234    #AB    1.426E-02      4.700E-02      4.713E-02      3.522E-02
Pb-212    #AB   -7.628E-03      8.859E-01      8.859E-01      2.169E-02
Pb-214    #AB   -7.306E-03      6.728E-02      6.728E-02      3.213E-02
Ra-226    #AB    5.325E-02      2.830E-01      2.830E-01      2.275E-01
Th-234    #AB    2.991E-01      5.541E-01      5.548E-01      4.201E-01
Tl-208    #AB    7.379E-03      2.154E-02      2.155E-02      1.375E-02
U-235     #AB    3.024E-02      9.365E-02      9.367E-02      7.200E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.367E-01

Analyst: Philip Smith

137 of 296



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Sample description                                             
QC675946, 195355, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130305_007.An1

Acquisition information
Start time:                 3/5/2013 14:01:22
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 19:48:20
Zero offset:           0.040 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2400E+02) = 

8.3417E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/11/2013 09:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.85    60.27        26.         3.     0.001   562.21   0.827s
Th-234    253.15    63.35        21.         8.     0.003   185.22   0.831s
Th-234    366.30    91.64        41.        -7.    -0.002   285.00   0.865s
Eu-152    486.22   121.63        36.        -3.    -0.001   499.57   0.899s
Eu-154    490.33   122.66        30.         3.     0.001   495.61   0.900s
U-235     583.35   145.92        32.         3.     0.001   587.18   0.924s
U-235     651.81   163.04        30.         5.     0.002   309.67   0.946s
U-235     739.45   184.96        34.         2.     0.001   837.88   0.971s
Ra-226    742.12   185.63        30.         3.     0.001   531.52   0.971s
U-235     822.39   205.70        44.        -1.     0.000  1559.23   0.992s
Tl-208   1105.81   276.57        21.         2.     0.001   730.24   1.071s
Pb-214   1180.65   295.28        36.        -9.    -0.003   444.90   1.090s
Pb-212   1198.08   299.64        24.        -2.    -0.001   659.45   1.095s
Ac-228   1351.92   338.11        24.        -1.     0.000  1037.43   1.135 
Eu-152   1378.99   344.88        19.         5.     0.002   280.77   1.141s
Pb-214   1406.48   351.75        29.        -3.    -0.001   222.28   1.149s
Pa-234   2283.02   570.91        21.        -1.    -0.001   921.42   1.365s
Tl-208   2330.82   582.86        15.         4.     0.001   291.94   1.377s
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2894.23   723.71         7.         0.     0.000  1878.89   1.504s
Eu-152   3113.00   778.40        10.        -1.     0.000   730.54   1.551s
Bi-212   3140.43   785.25         7.         3.     0.001   304.37   1.557s
Tl-208   3444.27   861.20        18.         1.     0.000  1907.63   1.619s
Ac-228   3644.85   911.34         9.         4.     0.001   249.98   1.659s
Pa-234   3784.04   946.14         7.         2.     0.001   329.60   1.686s
Eu-152   3853.69   963.54        17.        -2.    -0.001   537.04   1.700s
Eu-154   3987.19   996.91        15.        -3.    -0.001   436.67   1.725s
Eu-154   4013.71  1003.54        12.         3.     0.001   333.13   1.731s
Bi-214   4479.35  1119.92        16.         2.     0.001   297.19   1.814s
Co-60    4690.93  1172.80         8.         1.     0.000  1518.18   1.850s
Eu-154   5098.90  1274.76        11.         3.     0.001   373.13   1.915s
Bi-212   6488.10  1621.90         5.        -1.    -0.001   480.78   2.104s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.4841E-02                                      5.12E+12             
911.20 2.484E-02 ?(  4.650E-02 1.25E+02 2.62E+01 G  
968.96 6.972E-04 &   8.649E-02 7.54E+03 1.59E+01 G  
338.32-1.045E-02 -   8.808E-02 5.19E+02 1.14E+01 G  

Energy duplication    
93.35 2.844E-03 &   2.563E-01 5.48E+03 4.10E+00 XA 

Am-241   I   1.3013E-02                                      1.58E+05             
59.54 1.301E-02 &(  5.881E-02 2.81E+02 3.59E+01 G  

Bi-212   N   5.6665E-02                                      5.12E+12             
727.33 0.000E+00 ?(  5.285E-02 1.00E+03 6.65E+00 G  
785.37 3.961E-01 ?(  9.124E-01 1.52E+02 1.11E+00 G  

1620.74-2.520E-01 +   9.336E-01 2.40E+02 1.51E+00 G  

Bi-214   N   8.4644E-03                                      5.84E+05             
609.31 1.608E-05 &(P 3.758E-02 9.24E+01 4.55E+01 G  

1120.29 3.424E-02 &(P 1.286E-01 1.49E+02 1.49E+01 G  
1764.49 0.000E+00 -   4.497E-02 1.00E+03 1.53E+01 G  

Co-60    T   5.7854E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  2.099E-02 1.00E+03 1.00E+02 G  
1173.23 1.158E-03 ?(  1.425E-02 7.59E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   1.5003E-04                                      1.10E+04             
661.66 1.500E-04 %(  1.202E-02 4.87E+03 8.50E+01 G  

Eu-152   I   1.5615E-02                                      4.94E+03             
344.28 1.561E-02  (  3.407E-02 1.40E+02 2.66E+01 G  
121.78-7.566E-03 -   3.041E-02 2.50E+02 2.84E+01 G  
778.90-1.554E-02 +   9.072E-02 3.65E+02 1.30E+01 G  
964.08-2.865E-02 +   1.228E-01 2.69E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.215E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.523E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.3134E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.716E-01 1.00E+03 1.22E+01 G  
123.07 4.947E-03 &(  1.968E-02 2.48E+02 4.04E+01 G  

1274.43 1.714E-02 &(  4.972E-02 1.87E+02 3.49E+01 G  
723.30-2.981E-03 +   4.548E-02 9.39E+02 2.00E+01 G  

1004.72 3.278E-02 ?(  8.453E-02 1.67E+02 1.79E+01 G  
996.25-4.734E-02 +   1.634E-01 2.18E+02 1.05E+01 G  

K-40     N  -4.6660E-01                                      4.57E+11             
1460.82-4.666E-01 %(P 3.359E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.4260E-02                                      1.63E+12             
131.30 4.004E-04 &(  3.522E-02 5.35E+03 1.82E+01 G  
569.50-1.957E-02 +   1.461E-01 4.61E+02 9.30E+00 G  
946.00 3.294E-02 &(  8.246E-02 1.65E+02 1.35E+01 G  
880.52-7.520E-03 %   1.519E-01 1.24E+03 1.05E+01 G  
883.24 0.000E+00 -   9.879E-02 1.00E+03 9.70E+00 G  

Pb-212   N  -7.6280E-03                                      5.12E+12             
238.63-7.628E-03 &(P 2.169E-02 2.82E+03 4.36E+01 G  
300.09-5.512E-02 +   2.929E-01 3.30E+02 3.18E+00 G  

Pb-214   N  -7.3063E-03                                      5.84E+05             
351.93-7.306E-03 &(P 3.213E-02 1.11E+02 3.56E+01 G  
295.22-3.777E-02 + P 6.120E-02 2.22E+02 1.84E+01 G  
242.00-1.396E-03 %   1.238E-01 5.39E+03 7.27E+00 G  

Ra-226   N   5.3246E-02                                      5.84E+05             
186.21 5.325E-02 ?(  2.275E-01 2.66E+02 3.56E+00 G  

Th-234   N   2.9913E-01                                      1.63E+12             
63.30 2.991E-01 &(  4.201E-01 9.26E+01 3.75E+00 G  
92.59-1.133E-01 -   2.558E-01 1.42E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.3793E-03                                      5.12E+12             
583.19 6.087E-03 ?(  1.375E-02 1.46E+02 8.50E+01 G  
277.37 2.152E-02 ?(  1.268E-01 3.65E+02 6.60E+00 G  
860.53 8.710E-03 ?(  1.357E-01 9.54E+02 1.24E+01 G  

U-235    N   3.0241E-02                                      2.57E+11             
143.77 1.521E-02 ?(  7.200E-02 2.94E+02 1.09E+01 G  
205.32-1.586E-02 +   2.023E-01 7.80E+02 5.02E+00 G  
163.36 6.262E-02 ?(  1.532E-01 1.55E+02 5.08E+00 G  
185.72 2.211E-03 -   1.504E-02 4.19E+02 5.70E+01 G  

Energy duplication    
93.35 2.024E-03 &   1.825E-01 5.48E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.27        26.         3.     0.001   562.21   1.301E-02   
Th-234      63.35        21.         8.     0.003   185.22   2.991E-01   
Th-234      91.64        41.        -7.    -0.002   285.00  -1.133E-01   
Eu-152     121.63        36.        -3.    -0.001   499.57  -7.566E-03   
Eu-154     122.66        30.         3.     0.001   495.61   4.947E-03   
U-235      145.92        32.         3.     0.001   587.18   1.521E-02   
U-235      163.04        30.         5.     0.002   309.67   6.262E-02   
U-235      184.96        34.         2.     0.001   837.88   2.211E-03   
Ra-226     185.63        30.         3.     0.001   531.52   5.325E-02   
U-235      205.70        44.        -1.     0.000  1559.23  -1.586E-02   
Tl-208     276.57        21.         2.     0.001   730.24   2.152E-02   
Pb-214     295.28        36.        -9.    -0.003   444.90  -3.777E-02  P
Pb-212     299.64        24.        -2.    -0.001   659.45  -5.512E-02   
Ac-228     338.11        24.        -1.     0.000  1037.43  -1.045E-02   
Eu-152     344.88        19.         5.     0.002   280.77   1.561E-02   
Pb-214     351.75        29.        -3.    -0.001   222.28  -7.306E-03  P
Pa-234     570.91        21.        -1.    -0.001   921.42  -1.957E-02   
Tl-208     582.86        15.         4.     0.001   291.94   6.087E-03   
Eu-154     723.71         7.         0.     0.000  1878.89  -2.981E-03   
Eu-152     778.40        10.        -1.     0.000   730.54  -1.554E-02   
Bi-212     785.25         7.         3.     0.001   304.37   3.961E-01   
Tl-208     861.20        18.         1.     0.000  1907.63   8.710E-03   
Ac-228     911.34         9.         4.     0.001   249.98   2.484E-02   
Pa-234     946.14         7.         2.     0.001   329.60   3.294E-02   
Eu-152     963.54        17.        -2.    -0.001   537.04  -2.865E-02   
Eu-154     996.91        15.        -3.    -0.001   436.67  -4.734E-02   
Eu-154    1003.54        12.         3.     0.001   333.13   3.278E-02   
Bi-214    1119.92        16.         2.     0.001   297.19   3.424E-02  P
Co-60     1172.80         8.         1.     0.000  1518.18   1.158E-03   
Eu-154    1274.76        11.         3.     0.001   373.13   1.714E-02   
Bi-212    1621.90         5.        -1.    -0.001   480.78  -2.520E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.4841E-02    2.4841E-02   6.2096E-02    6.2122E-02  4.650E-02
Am-241 #A    1.3011E-02    1.3013E-02   7.3158E-02    7.3164E-02  5.881E-02
Bi-212 #C    5.6665E-02    5.6665E-02   1.7247E-01    1.7250E-01  5.285E-02
Bi-214 #A    8.4642E-03    8.4644E-03   3.9235E-02    3.9237E-02  3.758E-02
Co-60  #A    5.7393E-04    5.7854E-04   7.2634E-03    7.2634E-03  2.099E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305_007.An1               

Cs-137 #A    1.4982E-04    1.5003E-04   1.4624E-02    1.4624E-02  1.202E-02
Eu-152 #A    1.5566E-02    1.5615E-02   4.3842E-02    4.3851E-02  3.407E-02
Eu-154 #A    1.3070E-02    1.3134E-02   4.3753E-02    4.3758E-02  1.716E-01
K-40   #A   -4.6660E-01   -4.6660E-01   1.8664E+01    1.8664E+01  3.359E-01
Pa-234 #A    1.4260E-02    1.4260E-02   4.7000E-02    4.7134E-02  3.522E-02
Pb-212 #A   -7.6280E-03   -7.6280E-03   8.8594E-01    8.8594E-01  2.169E-02
Pb-214 #A   -7.3061E-03   -7.3063E-03   6.7283E-02    6.7284E-02  3.213E-02
Ra-226 #A    5.3244E-02    5.3246E-02   2.8301E-01    2.8303E-01  2.275E-01
Th-234 #A    2.9913E-01    2.9913E-01   5.5406E-01    5.5478E-01  4.201E-01
Tl-208 #A    7.3793E-03    7.3793E-03   2.1543E-02    2.1549E-02  1.375E-02
U-235  #A    3.0241E-02    3.0241E-02   9.3648E-02    9.3668E-02  7.200E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:26:01

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0251 +0.250118*Channel -2.0074e-008*Channel**2

FWHM (ch) =   3.3131 +0.000808*Channel +1.07036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.80 -0.02%      0.91     0.93   -2.28%
978.32      244.70   244.65  0.02%      1.03     1.03   -0.15%

1376.80      344.28   344.30 -0.01%      1.15     1.11    3.22%
3115.12      778.90   778.93 -0.00%      1.48     1.48   -0.40%
3855.71      964.08   964.06  0.00%      1.63     1.65   -1.00%
5632.05     1408.01  1408.02 -0.00%      2.06     2.05    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

168 of 296



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/11/2013  Time: 07:38:12

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250129*Channel -1.8887e-008*Channel**2

FWHM (ch) =   3.1234 +0.001049*Channel -2.59577e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.01%      0.89     0.91   -1.78%
978.28      244.70   244.66  0.02%      1.05     1.03    1.37%

1376.72      344.28   344.30 -0.01%      1.14     1.13    0.67%
3114.95      778.90   778.93 -0.00%      1.54     1.53    0.08%
3855.42      964.08   964.05  0.00%      1.68     1.69   -0.69%
5631.65     1408.01  1408.02 -0.00%      2.05     2.05    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 19:48:20

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0397 +0.250089*Channel -1.76088e-008*Channel**2

FWHM (ch) =   3.0250 +0.001196*Channel -5.60948e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.80 -0.01%      0.91     0.90    0.73%
978.20      244.70   244.66  0.02%      1.03     1.04   -0.07%

1376.67      344.28   344.30 -0.00%      1.13     1.14   -0.83%
3115.12      778.90   778.93 -0.00%      1.55     1.55   -0.21%
3855.75      964.08   964.06  0.00%      1.71     1.70    0.58%
5632.13     1408.01  1408.02 -0.00%      1.99     1.99   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

177 of 296



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/5/2013  Time: 08:00:02

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0221 +0.250313*Channel -5.25219e-008*Channel**2

FWHM (ch) =   2.9998 +0.001154*Channel -6.68929e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.88 -0.08%      0.87     0.89   -1.47%
977.67      244.70   244.65  0.02%      1.03     1.02    0.93%

1375.40      344.28   344.16  0.03%      1.14     1.12    1.74%
3114.21      778.90   778.99 -0.01%      1.43     1.49   -4.26%
3854.68      964.08   964.07  0.00%      1.66     1.61    3.06%
5631.69     1408.01  1408.00  0.00%      1.84     1.84   -0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/8/2013  Time: 07:46:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1377 +0.250269*Channel -5.18748e-008*Channel**2

FWHM (ch) =   3.1742 +0.001030*Channel -4.09248e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.92    1.29%
977.23      244.70   244.66  0.02%      1.01     1.04   -2.44%

1374.96      344.28   344.15  0.04%      1.14     1.13    0.92%
3114.04      778.90   778.98 -0.01%      1.50     1.50    0.42%
3854.72      964.08   964.09 -0.00%      1.63     1.63   -0.25%
5631.93     1408.01  1407.99  0.00%      1.92     1.92    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

201 of 296



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:36:02
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.56      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130305001_QCAsLeft.An1

Acquisition information
Start time:                 3/5/2013 07:36:02
Live time:                600
Real time:                630
Dead time:                  4.80 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 07:46:58
Zero offset:           0.032 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.748E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0235

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.02    16955.   1.06   1.06  1.892E-02
43.07      636.  18.26   1.06  1.881E-02
45.61     8102.   1.69   1.06  1.873E-02
46.89     1497.  10.18   1.06  1.868E-02
121.80    89980.   0.37   0.91  1.612E-02   121.78  28.410  9.978E-01 QA122 
244.66    17536.   0.93   1.04  1.192E-02   244.70   7.550  9.897E-01 Qa245 
295.91      808.   8.24   1.09  1.073E-02
344.30    49570.   0.48   1.15  9.599E-03   344.28  26.590  9.863E-01 Qa344 
367.78     1644.   4.65   1.21  9.356E-03
411.20     3590.   2.40   1.18  8.906E-03
444.07     4696.   1.93   1.27  8.566E-03
488.77      595.   9.53   1.25  8.103E-03
564.09      456.  13.28   1.07  7.323E-03
586.35      538.  10.86   1.13  7.092E-03
674.73      242.  16.29   1.25  6.177E-03
678.70      525.   8.46   1.25  6.136E-03
688.71      966.   6.84   1.25  6.032E-03
719.51      402.  14.72   1.47  5.713E-03
778.93    13294.   1.04   1.56  5.098E-03   778.90  12.970  1.021E+00 Qa779 
810.38      363.  13.44   1.36  4.978E-03
867.37     3984.   2.28   1.75  4.761E-03
919.00      479.  12.85   1.70  4.565E-03
926.52      262.  16.29   1.29  4.536E-03
964.04    12400.   1.04   1.75  4.394E-03   964.08  14.500  9.886E-01 Qa964 

1005.23      688.   5.63   1.93  4.293E-03
1085.92     8681.   1.13   2.15  4.096E-03
1089.89     1446.   5.97   2.17  4.086E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1112.04    10669.   1.11   1.81  4.032E-03
1212.98     1100.   5.19   2.02  3.786E-03
1299.27     1162.   4.08   1.81  3.575E-03
1407.98    13705.   0.89   2.06  3.309E-03  1408.01  20.850  1.009E+00 Qa1408
1457.48      356.   5.30   1.60  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.56    39.94     10235.     17956. 9.492E+05    2.43   1.209  -      s 
181.78    45.53      5351.      8083. 4.316E+05    3.39   1.057  -       D
186.90    46.81     10485.      1881. 1.007E+05   16.08   1.056  -       D

1183.13   295.91      1454.       808. 7.538E+04   16.49   1.086  -        
1470.52   367.78      1354.      1644. 1.757E+05    9.30   1.211  -      s 
1644.17   411.20      1241.      3590. 4.031E+05    4.80   1.182  -      s 
1775.64   444.07      1170.      4696. 5.482E+05    3.86   1.270  -      s 
1954.41   488.77       936.       595. 7.343E+04   19.06   1.253  -      s 
2255.64   564.09      1188.       456. 6.223E+04   26.57   1.072  -        
2344.67   586.35      1030.       538. 7.591E+04   21.73   1.127  -      s 
2698.20   674.74       656.       242. 3.926E+04   35.77   0.783  -      s 
2714.09   678.71       903.       565. 9.208E+04   20.53   1.102  -        
2754.08   688.71      1060.       966. 1.601E+05   13.67   1.254  -      s 
2877.26   719.51       998.       402. 7.028E+04   29.44   1.471  -      s 
3240.76   810.38       722.       363. 7.296E+04   26.89   1.357  -        
3468.74   867.37      1128.      3984. 8.366E+05    4.57   1.752  -        
3675.26   919.00       828.       479. 1.049E+05   25.71   1.698  -      s 
3705.33   926.52       540.       262. 5.784E+04   32.58   1.291  -      s 
4020.21  1005.39       406.       688. 1.602E+05   11.26   1.927  -       D
4343.04  1085.92       509.      8681. 2.119E+06    2.27   2.153  -       D
4358.91  1089.89      2999.      1446. 3.538E+05   11.94   2.165  -       D
4447.54  1112.04       706.     10669. 2.646E+06    2.21   1.806  -        
4851.39  1212.98       441.      1100. 2.907E+05   10.38   2.018  -        
5196.63  1299.27       193.      1162. 3.250E+05    8.15   1.812  -      s 
5829.69  1457.48         0.       356. 1.117E+05   10.60   1.604  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

210 of 296



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 07:47:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.87   121.80      5819.     89980.   149.966     0.73   0.909 
Qa-245    978.16   244.66      2966.     17536.    29.227     1.85   1.042 
Qa-344   1376.64   344.30      1930.     49570.    82.617     0.95   1.146s
Qa-779   3114.94   778.93      1401.     13294.    22.156     2.08   1.556 
Qa-964   3855.42   964.04       920.     12400.    20.667     2.07   1.749 
Qa-1408  5631.65  1407.98       188.     13658.    22.764     1.80   2.064s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9782E-01                                      4.94E+03             
121.78 9.978E-01  (  1.971E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8968E-01                                      4.94E+03             
244.70 9.897E-01  (  7.162E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8627E-01                                      4.94E+03             
344.28 9.863E-01  (  2.037E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0211E+00                                      4.94E+03             
778.90 1.021E+00  (  6.699E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8855E-01                                      4.94E+03             
964.08 9.886E-01  (  5.635E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0053E+00                                      4.94E+03             
1408.01 1.005E+00 ?(  2.349E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8502E-01    9.9782E-01   7.2894E-03    1.1415E-01  1.971E-03
Qa-245       8.7780E-01    9.8968E-01   1.8352E-02    1.1447E-01  7.162E-03
Qa-344 #     8.7477E-01    9.8627E-01   9.3791E-03    1.1299E-01  2.037E-03
Qa-779       9.0564E-01    1.0211E+00   2.1196E-02    1.1848E-01  6.699E-03
Qa-964       8.7679E-01    9.8855E-01   2.0507E-02    1.1470E-01  5.635E-03
Qa-1408#     8.9169E-01    1.0053E+00   1.8092E-02    1.1619E-01  2.349E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.7 keV)     5.312E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.7 keV) 5.9887567E+00  uCi           
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:15:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.06      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130308001_QCAsLeft.An1

Acquisition information
Start time:                 3/8/2013 07:15:04
Live time:                600
Real time:                630
Dead time:                  4.78 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0222

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17262.   1.23   1.18  1.892E-02
45.49     7374.   1.78   0.87  1.873E-02
46.84     2059.   6.24   0.87  1.868E-02
121.80    89772.   0.36   0.91  1.612E-02   121.78  28.410  9.959E-01 QA122 
244.65    17830.   0.90   1.03  1.192E-02   244.70   7.550  1.007E+00 Qa245 
295.91      868.   8.23   1.03  1.073E-02
344.30    49981.   0.48   1.15  9.599E-03   344.28  26.590  9.949E-01 Qa344 
367.71     1678.   4.50   1.13  9.357E-03
411.18     3618.   2.38   1.19  8.907E-03
444.04     4691.   1.99   1.28  8.566E-03
488.74      608.  10.48   1.12  8.103E-03
564.26      557.  12.27   1.21  7.321E-03
586.28      597.  10.86   1.52  7.093E-03
678.61      485.   9.96   1.40  6.137E-03
688.58     1108.   6.73   1.54  6.034E-03
719.48      338.  16.14   1.10  5.713E-03
778.92    13103.   1.06   1.48  5.098E-03   778.90  12.970  1.007E+00 Qa779 
867.39     3721.   2.51   1.43  4.761E-03
919.47      386.  12.33   1.54  4.563E-03
964.03    12582.   1.03   1.64  4.394E-03   964.08  14.500  1.003E+00 Qa964 

1005.11      629.   7.75   1.91  4.293E-03
1085.92     8085.   1.22   1.76  4.096E-03
1089.84     1308.   4.49   1.76  4.087E-03
1112.05    10421.   1.15   1.73  4.032E-03
1212.95     1104.   5.30   1.65  3.786E-03
1299.19     1134.   4.13   1.83  3.575E-03
1407.99    13534.   0.89   2.06  3.309E-03  1408.01  20.850  9.966E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.52      347.   5.88   1.46  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.92    39.97      9967.     17262. 9.126E+05    2.46   1.182  -      s 
181.98    45.50      4932.      7374. 3.937E+05    3.56   0.866  -       D
187.39    46.85      7210.      2059. 1.102E+05   12.47   0.867  -       D

1183.30   295.91      1567.       868. 8.089E+04   16.46   1.027  -        
1470.41   367.71      1298.      1678. 1.794E+05    9.00   1.126  -      s 
1644.28   411.18      1226.      3618. 4.062E+05    4.76   1.190  -        
1775.68   444.04      1254.      4691. 5.476E+05    3.98   1.282  -        
1954.45   488.74      1113.       608. 7.503E+04   20.96   1.121  -        
2256.48   564.26      1417.       557. 7.603E+04   24.55   1.213  -        
2344.55   586.28      1161.       597. 8.412E+04   21.71   1.517  -        
2713.92   678.63      1069.       538. 8.764E+04   23.40   1.592  -        
2753.73   688.58      1173.      1108. 1.836E+05   13.47   1.536  -      s 
2877.34   719.48       908.       338. 5.912E+04   32.27   1.105  -        
3468.99   867.39      1313.      3721. 7.814E+05    5.02   1.433  -        
3677.33   919.47       607.       386. 8.461E+04   24.67   1.538  -        
4019.95  1005.11       500.       629. 1.465E+05   15.51   1.906  -        
4343.25  1085.85       803.      8085. 1.974E+06    2.44   1.755  -       D
4358.93  1089.77      1068.      1308. 3.200E+05    8.98   1.759  -       D
4447.79  1112.05       825.     10421. 2.584E+06    2.29   1.732  -        
4851.49  1212.95       483.      1104. 2.917E+05   10.59   1.648  -      s 
5196.56  1299.19       212.      1134. 3.172E+05    8.26   1.825  -        
5830.14  1457.52        15.       347. 1.089E+05   11.76   1.455  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.80      5586.     89772.   149.620     0.73   0.907 
Qa-245    978.32   244.65      2649.     17830.    29.717     1.79   1.027 
Qa-344   1376.80   344.30      1957.     49981.    83.301     0.95   1.149 
Qa-779   3115.08   778.92      1416.     13103.    21.839     2.11   1.479 
Qa-964   3855.61   964.03       914.     12582.    20.969     2.06   1.638 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.96  1407.99       176.     13534.    22.557     1.78   2.064 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9594E-01                                      4.94E+03             
121.78 9.959E-01  (  1.932E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0067E+00                                      4.94E+03             
244.70 1.007E+00  (  6.770E-03 8.96E-01 7.55E+00 G  

Qa-344       9.9486E-01                                      4.94E+03             
344.28 9.949E-01  (  2.052E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0069E+00                                      4.94E+03             
778.90 1.007E+00  (  6.736E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0034E+00                                      4.94E+03             
964.08 1.003E+00  (  5.619E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9661E-01                                      4.94E+03             
1408.01 9.966E-01  (  2.276E-03 8.89E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8297E-01    9.9594E-01   7.2230E-03    1.1393E-01  1.932E-03
Qa-245       8.9253E-01    1.0067E+00   1.8036E-02    1.1634E-01  6.770E-03
Qa-344       8.8202E-01    9.9486E-01   9.4576E-03    1.1397E-01  2.052E-03
Qa-779       8.9266E-01    1.0069E+00   2.1290E-02    1.1690E-01  6.736E-03
Qa-964       8.8960E-01    1.0034E+00   2.0667E-02    1.1640E-01  5.619E-03
Qa-1408      8.8357E-01    9.9661E-01   1.7725E-02    1.1515E-01  2.276E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.323E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0044003E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130311001_QCAsLeft                                                        
Acquired: 3/11/2013 07:27:14
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -3.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.07      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130311001_QCAsLeft.An1

Acquisition information
Start time:                 3/11/2013 07:27:14
Live time:                600
Real time:                630
Dead time:                  4.81 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0226

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17112.   1.20   1.16  1.892E-02
45.49     7204.   1.71   0.83  1.873E-02
46.87     2174.   5.89   0.83  1.868E-02
121.80    89403.   0.36   0.89  1.612E-02   121.78  28.410  9.923E-01 QA122 
244.66    17675.   0.83   1.03  1.192E-02   244.70   7.550  9.984E-01 Qa245 
295.96      953.   7.83   1.16  1.073E-02
344.30    50148.   0.47   1.14  9.599E-03   344.28  26.590  9.986E-01 Qa344 
367.70     1751.   4.31   1.22  9.357E-03
411.22     3624.   2.34   1.25  8.906E-03
444.05     4709.   2.06   1.19  8.566E-03
488.84      656.   9.67   0.95  8.102E-03
564.05      630.   8.36   1.34  7.322E-03
586.42      545.  12.55   1.19  7.092E-03
674.47      257.  16.81   1.44  6.179E-03
678.76      517.   9.14   1.44  6.135E-03
688.77     1023.   7.56   1.62  6.032E-03
719.36      403.  14.92   1.13  5.715E-03
778.94    13414.   1.07   1.54  5.098E-03   778.90  12.970  1.031E+00 Qa779 
867.34     3960.   2.40   1.63  4.762E-03
919.31      373.  13.53   1.46  4.564E-03
964.04    12522.   1.04   1.69  4.394E-03   964.08  14.500  9.991E-01 Qa964 

1005.12      631.   7.59   1.89  4.293E-03
1085.94     8014.   1.21   1.80  4.096E-03
1090.07     1410.   4.05   1.80  4.086E-03
1112.05    10537.   1.15   1.75  4.032E-03
1212.97     1093.   4.46   1.57  3.786E-03
1299.03     1044.   3.84   1.89  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13543.   0.90   2.07  3.309E-03  1408.01  20.850  9.977E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.91    39.97      9268.     17112. 9.046E+05    2.40   1.164  -      s 
181.97    45.49      3976.      7204. 3.847E+05    3.42   0.829  -       D
187.47    46.87      7112.      2174. 1.164E+05   11.78   0.830  -       D

1183.41   295.96      1645.       953. 8.884E+04   15.65   1.162  -      s 
1470.29   367.70      1268.      1751. 1.871E+05    8.61   1.217  -      s 
1644.31   411.22      1159.      3624. 4.069E+05    4.69   1.253  -        
1775.61   444.05      1380.      4709. 5.497E+05    4.12   1.191  -        
1954.71   488.84      1088.       656. 8.099E+04   19.34   0.948  -      s 
2255.52   564.14      1070.       630. 8.603E+04   16.71   1.339  -       D
2344.97   586.42      1294.       545. 7.691E+04   25.10   1.194  -        
2714.54   678.82       953.       558. 9.102E+04   21.51   1.532  -      s 
2754.32   688.77      1308.      1023. 1.697E+05   15.13   1.623  -        
2876.68   719.36      1035.       403. 7.047E+04   29.85   1.134  -      s 
3468.56   867.34      1266.      3960. 8.317E+05    4.80   1.633  -        
3676.47   919.31       680.       373. 8.177E+04   27.05   1.462  -      s 
4019.72  1005.12       475.       631. 1.470E+05   15.18   1.892  -        
4343.03  1085.87       698.      8014. 1.956E+06    2.42   1.797  -       D
4359.54  1089.99       923.      1410. 3.451E+05    8.09   1.800  -       D
4447.51  1112.05       862.     10537. 2.613E+06    2.31   1.753  -        
4851.25  1212.97       331.      1093. 2.888E+05    8.93   1.567  -        
5195.57  1299.03       145.      1044. 2.920E+05    7.69   1.891  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5567.     89403.   149.005     0.73   0.892 
Qa-245    978.28   244.65      2938.     17781.    29.635     1.84   1.046 
Qa-344   1376.71   344.30      1831.     50148.    83.580     0.95   1.138 
Qa-779   3114.97   778.94      1617.     13414.    22.357     2.14   1.538 
Qa-964   3855.37   964.04       952.     12522.    20.870     2.07   1.687 
Qa-1408  5631.52  1407.99       225.     13543.    22.572     1.80   2.066 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9226E-01                                      4.94E+03             
121.78 9.923E-01  (  1.929E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0044E+00                                      4.94E+03             
244.70 1.004E+00  (  7.134E-03 9.22E-01 7.55E+00 G  

Qa-344       9.9861E-01                                      4.94E+03             
344.28 9.986E-01  (  1.985E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0312E+00                                      4.94E+03             
778.90 1.031E+00  (  7.203E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9908E-01                                      4.94E+03             
964.08 9.991E-01  (  5.736E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9769E-01                                      4.94E+03             
1408.01 9.977E-01  (  2.575E-03 8.98E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray

224 of 296



ORTEC g v - i (1087) Env32  G53W4.26  3/11/2013 07:38:29
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311001_QCAsLeft.An1       

I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7934E-01    9.9226E-01   7.2115E-03    1.1351E-01  1.929E-03
Qa-245       8.9006E-01    1.0044E+00   1.8524E-02    1.1615E-01  7.134E-03
Qa-344       8.8497E-01    9.9861E-01   9.4406E-03    1.1440E-01  1.985E-03
Qa-779       9.1383E-01    1.0312E+00   2.2115E-02    1.1978E-01  7.203E-03
Qa-964       8.8538E-01    9.9908E-01   2.0687E-02    1.1592E-01  5.736E-03
Qa-1408      8.8415E-01    9.9769E-01   1.7912E-02    1.1530E-01  2.575E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.338E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0231838E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130305001_QCAsLeft                                                        
Acquired: 3/5/2013 07:49:09
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130305001_QCAsLeft.An1

Acquisition information
Start time:                 3/5/2013 07:49:09
Live time:                600
Real time:                628
Dead time:                  4.43 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0600

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    10640.   1.50   1.14  1.774E-02
45.50     5411.   2.00   0.80  1.759E-02
46.76     1629.   6.78   0.80  1.756E-02
121.88    85989.   0.37   0.87  1.556E-02   121.78  28.410  9.875E-01 QA122 
244.65    17816.   0.93   1.03  1.231E-02   244.70   7.550  9.738E-01 Qa245 
295.83      984.   7.66   1.03  1.099E-02
344.16    50757.   0.47   1.14  9.739E-03   344.28  26.590  9.957E-01 Qa344 
367.56     1792.   4.85   1.22  9.494E-03
411.02     3636.   2.51   1.21  9.042E-03
443.91     4930.   1.94   1.17  8.700E-03
488.74      544.  10.63   1.12  8.234E-03
564.05      623.   8.12   1.32  7.453E-03
586.28      612.  10.17   1.15  7.220E-03
678.63      543.  11.56   1.10  6.260E-03
688.66     1050.   6.44   1.41  6.156E-03
778.99    13342.   1.01   1.43  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.66      369.  14.09   1.09  5.102E-03
867.45     4026.   2.24   1.53  4.894E-03
919.39      482.   9.61   1.52  4.703E-03
926.33      225.  19.94   1.01  4.678E-03
964.07    13006.   0.98   1.67  4.540E-03   964.08  14.500  1.003E+00 Qa964 

1005.10      688.   7.57   1.65  4.432E-03
1085.91     8303.   1.19   1.69  4.219E-03
1089.94     1371.   4.16   1.69  4.209E-03
1112.04    10989.   1.08   1.70  4.150E-03
1212.86     1136.   4.65   1.78  3.885E-03
1299.16     1144.   3.66   1.52  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13969.   0.87   1.84  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.35      354.   5.95   1.75  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5646.     10640. 5.999E+05    2.99   1.141  -      s 
181.88    45.52      3138.      5411. 3.077E+05    4.00   0.803  -       D
186.90    46.77      5285.      1629. 9.278E+04   13.56   0.804  -       D

1182.22   295.83      1676.       984. 8.958E+04   15.31   1.026  -        
1468.96   367.56      1650.      1792. 1.887E+05    9.71   1.215  -      s 
1642.69   411.02      1382.      3636. 4.021E+05    5.02   1.206  -        
1774.17   443.91      1293.      4930. 5.667E+05    3.89   1.172  -        
1953.41   488.74      1001.       544. 6.609E+04   21.26   1.120  -        
2254.53   563.91       965.       623. 8.353E+04   16.23   1.316  -       D
2343.42   586.28      1088.       612. 8.476E+04   20.35   1.154  -        
2712.78   678.63      1063.       543. 8.680E+04   23.11   1.099  -        
2752.86   688.66      1034.      1050. 1.705E+05   12.88   1.409  -      s 
3240.88   810.66       778.       369. 7.233E+04   28.18   1.087  -      s 
3468.09   867.45      1149.      4026. 8.227E+05    4.49   1.532  -        
3675.88   919.39       538.       482. 1.026E+05   19.22   1.519  -        
3703.65   926.33       596.       225. 4.810E+04   39.88   1.006  -      s 
4018.86  1005.10       507.       688. 1.552E+05   15.15   1.653  -      s 
4342.26  1085.83       740.      8303. 1.968E+06    2.38   1.687  -       D
4358.38  1089.86       939.      1371. 3.259E+05    8.31   1.689  -       D
4446.84  1112.04       700.     10989. 2.648E+06    2.15   1.703  -        
4850.41  1212.86       394.      1136. 2.925E+05    9.30   1.777  -        
5195.89  1299.16       136.      1144. 3.129E+05    7.33   1.517  -        
5829.33  1457.35        20.       354. 1.091E+05   11.91   1.745  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.88      5176.     85989.   143.316     0.74   0.875 
Qa-245    977.67   244.65      3072.     17816.    29.693     1.86   1.027 
Qa-344   1375.40   344.16      1819.     50757.    84.595     0.94   1.136 
Qa-779   3114.20   778.99      1218.     13342.    22.236     2.03   1.427 
Qa-964   3854.65   964.07       781.     13006.    21.677     1.96   1.667 
Qa-1408  5631.55  1407.96       198.     13969.    23.282     1.75   1.843 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8747E-01                                      4.94E+03             
121.78 9.875E-01  (  1.925E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7376E-01                                      4.94E+03             
244.70 9.738E-01  (  7.059E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9572E-01                                      4.94E+03             
344.28 9.957E-01  (  1.950E-03 4.70E-01 2.66E+01 G  

Qa-779       1.0012E+00                                      4.94E+03             
778.90 1.001E+00  (  6.103E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0035E+00                                      4.94E+03             
964.08 1.003E+00  (  5.023E-03 9.81E-01 1.45E+01 G  

Qa-1408      1.0092E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.366E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7583E-01    9.8747E-01   7.2991E-03    1.1297E-01  1.925E-03
Qa-245       8.6367E-01    9.7376E-01   1.8075E-02    1.1263E-01  7.059E-03
Qa-344       8.8315E-01    9.9572E-01   9.3625E-03    1.1406E-01  1.950E-03
Qa-779       8.8801E-01    1.0012E+00   2.0324E-02    1.1609E-01  6.103E-03
Qa-964       8.9002E-01    1.0035E+00   1.9692E-02    1.1624E-01  5.023E-03
Qa-1408      8.9513E-01    1.0092E+00   1.7648E-02    1.1656E-01  2.366E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.296E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9708519E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130308001_QCAsLeft                                                        
Acquired: 3/8/2013 07:35:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130308001_QCAsLeft.An1

Acquisition information
Start time:                 3/8/2013 07:35:40
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0565

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10815.   1.53   1.10  1.774E-02
45.49     5551.   2.01   0.84  1.759E-02
46.88     1485.   7.87   0.84  1.755E-02
121.88    86839.   0.37   0.93  1.556E-02   121.78  28.410  9.977E-01 QA122 
244.66    18017.   0.95   1.01  1.231E-02   244.70   7.550  9.852E-01 Qa245 
295.87      879.   8.19   1.07  1.099E-02
344.15    50594.   0.47   1.14  9.740E-03   344.28  26.590  9.929E-01 Qa344 
367.57     1594.   5.04   1.27  9.494E-03
411.02     3724.   2.39   1.14  9.042E-03
443.90     4794.   2.04   1.20  8.701E-03
488.71      594.   9.22   1.45  8.235E-03
503.37      318.  18.95   0.79  8.082E-03
564.25      649.  11.36   1.43  7.449E-03
586.31      655.  10.99   1.18  7.220E-03
678.66      502.  10.40   1.40  6.260E-03
688.65      989.   6.75   1.27  6.156E-03
719.56      445.  11.37   1.20  5.835E-03
764.89      303.  16.39   1.32  5.364E-03
778.98    13520.   0.99   1.50  5.218E-03   778.90  12.970  1.015E+00 Qa779 
810.48      346.  18.45   0.42  5.102E-03
867.49     3865.   1.98   1.56  4.894E-03
919.35      383.  14.22   1.58  4.704E-03
964.08    12836.   0.99   1.63  4.540E-03   964.08  14.500  9.908E-01 Qa964 

1005.10      650.   6.87   1.78  4.432E-03
1085.90     8309.   1.18   1.72  4.219E-03
1089.95     1356.   4.23   1.72  4.209E-03
1112.05    11155.   1.08   1.71  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1084.   4.66   1.88  3.885E-03
1299.08     1164.   3.68   1.76  3.658E-03
1407.97    14093.   0.87   1.92  3.372E-03  1408.01  20.850  1.019E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      6178.     10815. 6.098E+05    3.07   1.096  -      s 
181.22    45.45      3465.      5551. 3.156E+05    4.02   0.841  -       D
186.78    46.84      6082.      1485. 8.457E+04   15.74   0.842  -       D

1181.95   295.87      1595.       879. 8.005E+04   16.38   1.070  -        
1468.60   367.57      1477.      1594. 1.679E+05   10.09   1.265  -        
1642.32   411.02      1270.      3724. 4.119E+05    4.78   1.143  -        
1773.80   443.90      1362.      4794. 5.511E+05    4.08   1.203  -        
1952.97   488.71       925.       594. 7.216E+04   18.43   1.446  -        
2011.61   503.37      1104.       318. 3.935E+04   37.89   0.792  -      s 
2255.09   564.25      1496.       649. 8.712E+04   22.72   1.434  -      s 
2343.29   586.31      1332.       655. 9.072E+04   21.98   1.180  -        
2712.71   678.66       824.       502. 8.027E+04   20.79   1.400  -        
2752.65   688.65      1085.       989. 1.607E+05   13.50   1.269  -        
2876.30   719.56       756.       445. 7.627E+04   22.75   1.200  -        
3057.66   764.89       770.       303. 5.642E+04   32.78   1.323  -        
3240.07   810.48      1065.       346. 6.781E+04   36.89   0.423  -      s 
3467.96   867.44      1337.      3959. 8.090E+05    4.84   1.693  -        
3675.69   919.35       758.       383. 8.134E+04   28.45   1.577  -        
4018.88  1005.10       407.       650. 1.466E+05   13.74   1.779  -        
4342.27  1085.82       642.      8309. 1.969E+06    2.36   1.718  -       D
4358.50  1089.87       969.      1356. 3.221E+05    8.47   1.721  -       D
4446.95  1112.05       722.     11155. 2.688E+06    2.17   1.714  -        
4851.09  1213.00       360.      1084. 2.791E+05    9.33   1.884  -        
5195.77  1299.08       153.      1164. 3.182E+05    7.36   1.757  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

250 of 296



ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:46:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.50   121.88      5293.     86796.   144.659     0.74   0.929 
Qa-245    977.22   244.66      3351.     18017.    30.028     1.89   1.012 
Qa-344   1374.95   344.15      1915.     50594.    84.323     0.95   1.140 
Qa-779   3114.02   778.98      1166.     13520.    22.534     1.99   1.504 
Qa-964   3854.72   964.08       789.     12836.    21.394     1.99   1.630 
Qa-1408  5631.84  1407.97       180.     14093.    23.488     1.74   1.924 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9715E-01                                      4.94E+03             
121.78 9.972E-01  (  1.948E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8517E-01                                      4.94E+03             
244.70 9.852E-01  (  7.375E-03 9.46E-01 7.55E+00 G  

Qa-344       9.9295E-01                                      4.94E+03             
344.28 9.929E-01  (  2.001E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0150E+00                                      4.94E+03             
778.90 1.015E+00  (  5.973E-03 9.94E-01 1.30E+01 G  

Qa-964       9.9076E-01                                      4.94E+03             
964.08 9.908E-01  (  5.051E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.259E-03 8.69E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8405E-01    9.9715E-01   7.3435E-03    1.1407E-01  1.948E-03
Qa-245       8.7343E-01    9.8517E-01   1.8648E-02    1.1401E-01  7.375E-03
Qa-344       8.8032E-01    9.9295E-01   9.3955E-03    1.1375E-01  2.001E-03
Qa-779       8.9989E-01    1.0150E+00   2.0182E-02    1.1762E-01  5.973E-03
Qa-964       8.7838E-01    9.9076E-01   1.9713E-02    1.1481E-01  5.051E-03
Qa-1408      9.0305E-01    1.0186E+00   1.7700E-02    1.1762E-01  2.259E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.6 to  2034.9 keV)     5.319E+00  uCi           
Total Decayed Activity ( 1099.6 to  2034.9 keV) 5.9996390E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

252 of 296



ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 07:46:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130305002_BG                                                              
Acquired: 3/5/2013 07:48:03
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 07:58:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130305002_BG.An1

Acquisition information
Start time:                 3/5/2013 07:48:03
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 07:46:58
Zero offset:           0.032 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.748E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130305002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    3.8387E+01
Pa-234  <    1.3509E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.3594E+01
Th-234  <    1.7146E+01
Tl-208  <    6.4120E-01
U-235   <    5.1646E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130308002_BG                                                              
Acquired: 3/8/2013 07:35:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130308002_BG.An1

Acquisition information
Start time:                 3/8/2013 07:35:19
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:26:01
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.007E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130308002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.5873E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.4690E+00
Pb-214  <    3.6233E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    6.5327E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130311002_BG                                                              
Acquired: 3/11/2013 07:40:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130311002_BG.An1

Acquisition information
Start time:                 3/11/2013 07:40:08
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/11/2013 07:38:12
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.889E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130311002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.6351E+00
Eu-154  <    6.7328E+00
K-40    <    3.2737E+01
Pa-234  <    4.2719E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.7550E+01
Th-234  <    1.1431E+01
Tl-208  <    6.4120E-01
U-235   <    5.1646E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130305002_BG                                                              
Acquired: 3/5/2013 08:02:17
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130305002_BG.An1

Acquisition information
Start time:                 3/5/2013 08:02:17
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/5/2013 08:00:02
Zero offset:          -0.022 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.252E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.04keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 08:12:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.8901E+00
Pb-214  <    2.7670E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.0911E+00
U-235   <    4.7380E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 08:12:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130305002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130308002_BG                                                              
Acquired: 3/8/2013 08:03:13
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130308002_BG.An1

Acquisition information
Start time:                 3/8/2013 08:03:13
Live time:                600
Real time:                601
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/8/2013 07:46:33
Zero offset:           0.138 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.187E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.9954E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.4059E+00
Pb-212  <    1.5974E+00
Pb-214  <    2.2592E+00
Ra-226  <    1.5765E+01
Th-234  <    1.6006E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/8/2013 08:13:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130308002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503092616

Instrument : HPGE01                           Begun : 03/05/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130305_001     RCCV       QUALITY CONTROL CHEC                          03/05/13 07:36    1.0    1                     

002     1_20130305_002     RIB        BACKGROUND CONTAMINA                          03/05/13 07:48    1.0                          

003     1_20130305_003     SAMPLE     243247-006               Soil       194740    03/05/13 08:03    1.0                 MASS-    

004     1_20130305_004     SAMPLE     243247-004               Soil       194740    03/05/13 09:06    1.0                          

005     1_20130305_005     BLANK      QC675428                 Soil       195220    03/05/13 11:25    1.0                          

006     1_20130305_006     BLANK      QC675791                 Soil       195312    03/05/13 12:19    1.0                          

007     1_20130305_007     BLANK      QC675946                 Soil       195355    03/05/13 14:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503096915

Instrument : HPGE01                           Begun : 03/08/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:15 1.0 1          
002  1_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 07:35 1.0            
003  1_20130308_003  SAMPLE  243254-006           Soil   195355 03/08/13 09:01 1.0            
004  1_20130308_004  SAMPLE  243253-011           Soil   195355 03/08/13 09:52 1.0            
005  1_20130308_005  SAMPLE  243254-004           Soil   195355 03/08/13 11:23 1.0            
006  1_20130308_006  SAMPLE  243253-003           Soil   195355 03/08/13 13:13 1.0            
007  1_20130308_007  SAMPLE  243254-003           Soil   195355 03/08/13 14:31 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503101247

Instrument : HPGE01                           Begun : 03/11/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130311_001  RCCV    QUALITY CONTROL CHEC               03/11/13 07:27 1.0 1          
002  1_20130311_002  RIB     BACKGROUND CONTAMINA               03/11/13 07:40 1.0            
003  1_20130311_003  SAMPLE  243254-002           Soil   195355 03/11/13 07:53 1.0            
004  1_20130311_004  MSS     243253-010           Soil   195355 03/11/13 08:57 1.0            
005  1_20130311_005  SAMPLE  243253-005           Soil   195355 03/11/13 09:54 1.0            
006  1_20130311_006  SAMPLE  243253-007           Soil   195355 03/11/13 10:43 1.0            
007  1_20130311_007  SDUP    QC677344             Soil   195355 03/11/13 12:02 1.0            
008  1_20130311_008  SAMPLE  243258-006           Soil   193312 03/11/13 15:06 1.0            
009  1_20130311_009  SAMPLE  243258-011           Soil   193312 03/11/13 16:15 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513092629

Instrument : HPGE02                           Begun : 03/05/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130305_001  RCCV    QUALITY CONTROL CHEC               03/05/13 07:49 1.0 1          
002  2_20130305_002  RIB     BACKGROUND CONTAMINA               03/05/13 08:02 1.0            
003  2_20130305_003  SAMPLE  243247-005           Soil   194740 03/05/13 09:05 1.0            
004  2_20130305_004  LCS     QC675429             Soil   195220 03/05/13 11:09 1.0 2          
005  2_20130305_005  LCS     QC675792             Soil   195312 03/05/13 12:21 1.0            
006  2_20130305_006  LCS     QC675947             Soil   195355 03/05/13 13:55 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513096935

Instrument : HPGE02                           Begun : 03/08/13 07:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130308_001  RCCV    QUALITY CONTROL CHEC               03/08/13 07:35 1.0 1          
002  2_20130308_002  RIB     BACKGROUND CONTAMINA               03/08/13 08:03 1.0            
003  2_20130308_003  SAMPLE  243254-005           Soil   195355 03/08/13 09:02 1.0            
004  2_20130308_004  SAMPLE  243253-009           Soil   195355 03/08/13 09:54 1.0            
005  2_20130308_005  SAMPLE  243253-012           Soil   195355 03/08/13 11:24 1.0            
006  2_20130308_006  SAMPLE  243254-001           Soil   195355 03/08/13 13:12 1.0            
007  2_20130308_007  SAMPLE  243253-002           Soil   195355 03/08/13 14:30 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 17-APR-2013 14:09

Batch Number : 195355                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 07-FEB-2013 13:35              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242865-001                      338.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:19  GS 186                     

2      242865-002                      325.33  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

3      242865-003                      339.77  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:30  GS 186                     

4      242865-004                      310.99  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:44  GS 186                     

5      242865-005                      308.74  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:49  GS 186                     

6      242915-001                      307.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:59  GS 186                     

7      242915-002                      304.32  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:03  GS 186                     

8      242915-003                      339.09  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:06  GS 186                     

9      242915-004                      342.28  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:13  GS 186                     

10     242915-005                      339.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:17  GS 186                     

11     242915-006                      333.35  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:22  GS 186                     

12     242915-007                      313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:25  GS 186                     

13     242915-008                      336.3   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:14  GS 186                     

14     242915-009                      307.21  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:20  GS 186                     

15     242915-010                      319.11  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:25  GS 186                     

16     242915-011                      326.62  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:32  GS 186                     

17     242915-012                      350.2   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:36  GS 186                     

18     242864-001                      319.54  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:43  GS 186                     

19     242864-002                      301.1   07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:47  GS 186                     

20     242864-003                      323.94  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:50  GS 186                     

21     242864-004                      312.43  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:54  GS 186                     

22     242864-005                      320.02  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 11:59  GS 186                     

23     242864-006                      330.53  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 12:05  GS 186                     

24     242885-001                      324.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:26  GS 186                     

25     242885-002                      301.33  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:31  GS 186                     

26     242885-003                      310.42  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:36  GS 186                     

27     242885-004                      341.36  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:40  GS 186                     

28     242885-005                      334.65  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:43  GS 186                     

29     242887-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  GS 186                     

29     243253-001                      301.82  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:47  RA226     alias:242887-001 

30     242887-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  GS 186                     

30     243253-002                      311.08  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:50  RA226     alias:242887-002 

31     242887-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  GS 186                     

31     243253-003                      324.92  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 12:56  RA226     alias:242887-003 

32     242887-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  GS 186                     

32     243253-004                      305.96  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:01  RA226     alias:242887-004 

33     242887-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  GS 186                     

33     243253-005                      334.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:05  RA226     alias:242887-005 

34     242887-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  GS 186                     

34     243253-006                      300.26  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:09  RA226     alias:242887-006 

35     242887-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  GS 186                     

35     243253-007                      317.07  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:14  RA226     alias:242887-007 

36     242887-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  GS 186                     

36     243253-008                      300.66  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 13:18  RA226     alias:242887-008 

37     242887-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  GS 186                     

37     243253-009                      300.81  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:03  RA226     alias:242887-009 

38     242887-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  GS 186                     

38     243253-010                      303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:06  RA226     alias:242887-010 

39     242887-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     243253-011                      300.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:11  RA226     alias:242887-011 

40     242887-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  GS 186                     

40     243253-012                      301.79  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:15  RA226     alias:242887-012 

41     242888-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  GS 186                     

41     243254-001                      303.35  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:19  RA226     alias:242888-001 

42     242888-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  GS 186                     

42     243254-002                      339.54  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:22  RA226     alias:242888-002 

43     242888-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  GS 186                     

43     243254-003                      317.93  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:26  RA226     alias:242888-003 

44     242888-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  GS 186                     

44     243254-004                      318.62  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:30  RA226     alias:242888-004 

45     242888-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  GS 186                     

45     243254-005                      313.45  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:36  RA226     alias:242888-005 

46     242888-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  GS 186                     

46     243254-006                      305.58  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:40  RA226     alias:242888-006 

47     242850-001                      318.87  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:24  GS 186                     

48     242850-002                      351     07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:31  GS 186                     

49     242850-003                      347.64  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:37  GS 186                     

50     242850-004                      314.61  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:44  GS 186                     

51     242852-001                      315.01  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:51  GS 186                     

52     242852-002                      312.44  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 08:55  GS 186                     

53     242852-003                      327.67  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:00  GS 186                     

54     242852-004                      285.59  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:07  GS 186                     

55     242852-005                      327.48  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:14  GS 186                     

56     242852-006                      309.9   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:19  GS 186                     

57     242852-007                      332.62  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:23  GS 186                     

58     242852-008                      291.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:28  GS 186                     

59     242852-009                      287.2   07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

60     242852-010                      317.02  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:39  GS 186                     

61     242852-011                      335.13  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:44  GS 186                     

62     242852-012                      317.39  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:49  GS 186                     

63     242851-001                      298.71  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:50  GS 186                     

64     242851-002                      309.38  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:55  GS 186                     

65     242851-003                      324.15  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:00  GS 186                     

66     242851-004                      345.63  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:06  GS 186                     

67     242851-005                      327.51  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:13  GS 186                     

68     242851-006                      349.26  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 10:17  GS 186                     

QC1    QC675946    BLANK               323.97  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:03  GS 186                     

QC2    QC675947    LCS                 307     07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:08  GS 186                     

12     QC675948    SDUP of 242915-007  313.25  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 10:27  GS 186                     

2      QC675949    SDUP of 242865-002  328.29  07-FEB-2013 13:35  08-FEB-2013 12:24  11-FEB-2013 09:25  GS 186                     

38     QC675952    SDUP of 242887-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  GS 186                     

59     QC675965    SDUP of 242852-009  287.21  07-FEB-2013 14:54  08-FEB-2013 12:24  12-FEB-2013 09:34  GS 186                     

38     QC677344    SDUP of 243253-010  303.87  07-FEB-2013 14:00  08-FEB-2013 12:24  11-FEB-2013 14:07  RA226     alias:QC675952   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828C: 

SDG# 

243261 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828CCov_HPSCT012.wpd 
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LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

~%,~ t,,-
Andrew Kong 
Project Manager/Chemist 

29828CCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Rev,iew Level 

29828CCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

30-Jan-2013 12-PE-E0773-05 243261-001 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-14 243261-010 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-06 243261-002 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-07 243261-003 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-10 243261-006 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-15 243261-011 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-11 243261-007 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-16 243261-012 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-11 DUP QC677349DUP DUP GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-09 243261-005 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-12 243261-008 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-13 243261-009 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-08 243261-004 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828CCov_HPSCT012.wpd 



Lab Reporting Batch ID: 243261 

EDD Filename: 243261 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828CCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29828CCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

243261 
(No Outliers) 



LDC #: 29828C35 

SDG #: 243261 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: G/-{ (\3 
Page:_,_of _i 

Reviewer: o? 
2nd Reviewer: \c:--:-" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatica A[ea I I 
I. Technical holdina times - Samplina dates: 

II. Initial calibration A 
Ill. Calibration verification A-
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates J~ Ll.-(7 
VII. Laboratorv control samples N {,£,7 
VIII. Minimum detectable activitv (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates --VII c,-•~ ~•--•·-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 

1 12-PE-E0773-05 11 12-PE-E0773-15 21 

2 12-PE-E0773-06 12 12-PE-E0773-16 22 

3 12-PE-E0773-07 13 12-PE-E0773-11 DUP 23 

4 12-PE-E0773-08 14 24 

5 12-PE-E0773-09 15 25 

6 12-PE-E0773-10 16 26 

7 12-PE-E0773-11 17 27 

8 12-PE-E0773-12 18 28 

9 12-PE-E0773-13 19 29 

10 12-PE-E0773-14 20 30 

Ccmmeats 

I /~O/\~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

2982BC35W. wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243261
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0773-05       243261-001
12-PE-E0773-06       243261-002
12-PE-E0773-07       243261-003
12-PE-E0773-08       243261-004
12-PE-E0773-09       243261-005
12-PE-E0773-10       243261-006
12-PE-E0773-11       243261-007
12-PE-E0773-12       243261-008
12-PE-E0773-13       243261-009
12-PE-E0773-14       243261-010
12-PE-E0773-15       243261-011
12-PE-E0773-16       243261-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/03/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243261
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             02/20/13
Samples Received:         01/30/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 02/20/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

QC676113 was analysed with < 300 grams in the can.

MDA above Project MDA was observed for uranium-235 in 243261-003; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 243261-001 and
243261-004; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.0
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r:;;;:J TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 

Project Name 
Radiological Screening Yard 

Project lncation 
HUNTERS POINT 

sme~~::t l t It nA o ✓ 

e_,~ \\~\\\"D 
PO Number 

N/A 

Project Number 
40440012 

Aitbill Number 
N/A 

Chain-of-Custody Record 

G s A 
A R L 
M 9 p 
M 0 H 
A A 
s 
p 

Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

12-PE-E0773-05 1/30/2013 f.t.1>½ 1 2 S1 ~ □ □ 
12-PE-E0773-06 1/30/2013 I t-.~9-i 1 2 S1 ~ □ □ 
12-PE-E0773-07 1/30/2013 lo.3~ 1 2 S1 ~ □ □ 
12-PE-E0773-08 1/30/2013 lbS3 1 2 S1 ~ □ □ 
12-PE-E0773-09 1/3012013 1c5( 

1 2 S1 ~ □ □ 
12-PE-E0773-10 1/30/2013 1o'fO 1 2 S1 ~ □ □ 
12-PE-E0773-11 1/30/2013 , or./3 1 2 S1 ~ □ □ 1:>c-vP 
12-PE-E0773-12 1/30/2013 /t-,C.1 1 2 S1 ~ □ □ ·, 

12-PE-E0773-13 1130/2013 I !'It;:)_ 
1 2 S1 ~ □ □ 

12-PE-E0773-14 1/30/2013 lo Ji{p 1 2 S1 ~ □ □ 
12-PE-E0773-15 1/30/2013 icJ-/u 1 2 S1 ~ □ □ 
12-PE-E0773-16 1/30/2013 )D4~ 1 2 S1 ~ □ □ 

Date 

Time Company 

elinqulshed by: (signature) Date Received by: (signature) 

Time Company 

PAD 01333 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE - Curtis & Section 

Tompkins, LTD. 

Q.BOM'J'O'!!,\'W : : . }f/ 
I ~ti 2, ~ l#Z ' ..M: 

: . c<?Jf::io..: 1:,,:, ;-;, . . ... 

R..12.t~tit>~t" •... · 
LOCATION SAMPLE ID 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-05                Received:        01/30/13                      
Lab ID:          243261-001                    Prepared:        02/13/13 09:24                
Matrix:          Soil                          Analyzed:        03/13/13 14:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0263 U         0.133          0.108             0.9    
Bismuth-212                          0.395            0.385          0.260                    
Bismuth-214                          0.572            0.112          0.0466                   
Cesium-137                           0.00130 U        0.0177         0.0144            0.07   
Cobalt-60                            0.00233 U        0.0316         0.0258            0.03   
Europium-152                        -0.000958 U       0.00137        0.0637            0.1    
Europium-154                         0.0293 U b       0.0390         0.216             0.2    
Lead-212                             0.643            0.0874         0.0412                   
Lead-214                             0.606            0.104          0.0533                   
Potassium-40                         9.95             1.10           0.329                    
Protactinium-234                     0.0186 U         0.0343         0.104                    
Radium-226 (By Bismuth-214)          0.572            0.112          0.0466            0.2    
Thallium-208                         0.229            0.0517         0.0221                   
Thorium-232 (By Actinium-228)        0.702            0.151          0.0715            0.9    
Thorium-234                          0.782 U          0.713          1.04                     
Uranium-235                          0.0716 U         0.0467         0.157             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-06                Received:        01/30/13                      
Lab ID:          243261-002                    Prepared:        02/13/13 09:28                
Matrix:          Soil                          Analyzed:        03/13/13 14:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.180           0.174          0.133            0.9     
Bismuth-212                           0.589           0.465          0.281                    
Bismuth-214                           0.641           0.0982         0.0352                   
Cesium-137                            0.00619 U       0.0246         0.0196           0.07    
Cobalt-60                             0 U             0.0112         0.0201           0.03    
Europium-152                          0.0139 U        0.0302         0.0513           0.1     
Europium-154                          0.0113 U        0.0415         0.136            0.2     
Lead-212                              0.619           0.0811         0.0398                   
Lead-214                              0.666           0.104          0.0462                   
Potassium-40                         11.0             1.05           0.247                    
Protactinium-234                      0.0154 U        0.0379         0.104                    
Radium-226 (By Bismuth-214)           0.641           0.0982         0.0352           0.2     
Thallium-208                          0.276           0.0540         0.0216                   
Thorium-232 (By Actinium-228)         0.758           0.125          0.0635           0.9     
Thorium-234                           0.706 U         1.49           1.19                     
Uranium-235                           0.0477 U        0.0320         0.141            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-07                Received:        01/30/13                      
Lab ID:          243261-003                    Prepared:        02/13/13 09:32                
Matrix:          Soil                          Analyzed:        03/13/13 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00377 U        0.190          0.157             0.9    
Bismuth-212                          0.676            0.395          0.254                    
Bismuth-214                          0.546            0.109          0.0473                   
Cesium-137                           0.00339 U        0.0177         0.0140            0.07   
Cobalt-60                           -0.00158 U        0.00300        0.0250            0.03   
Europium-152                         0.0210 U         0.0621         0.0492            0.1    
Europium-154                         0.0214 U         0.0438         0.141             0.2    
Lead-212                             0.647            0.0913         0.0460                   
Lead-214                             0.681            0.108          0.0464                   
Potassium-40                         7.00             0.874          0.275                    
Protactinium-234                     0.0307 U         0.0895         0.102                    
Radium-226 (By Bismuth-214)          0.546            0.109          0.0473            0.2    
Thallium-208                         0.213            0.0427         0.0172                   
Thorium-232 (By Actinium-228)        0.688            0.140          0.0700            0.9    
Thorium-234                          0.428 U          0.484          1.24                     
Uranium-235                          0.0671 U b       0.0475         0.184             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-08                Received:        01/30/13                      
Lab ID:          243261-004                    Prepared:        02/13/13 09:37                
Matrix:          Soil                          Analyzed:        03/13/13 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0376 U         0.164          0.133             0.9    
Bismuth-212                          0.612            0.418          0.282                    
Bismuth-214                          0.533            0.107          0.0430                   
Cesium-137                          -0.00563 U        0.0300         0.0242            0.07   
Cobalt-60                            0.00427 U        0.0236         0.0187            0.03   
Europium-152                         0.00568 U        0.0568         0.0462            0.1    
Europium-154                         0.0340 U b       0.0853         0.277             0.2    
Lead-212                             0.537            0.0759         0.0352                   
Lead-214                             0.565            0.0943         0.0487                   
Potassium-40                         6.50             0.901          0.325                    
Protactinium-234                     0.0298 U         0.0990         0.0952                   
Radium-226 (By Bismuth-214)          0.533            0.107          0.0430            0.2    
Thallium-208                         0.166            0.0394         0.0162                   
Thorium-232 (By Actinium-228)        0.440            0.116          0.0807            0.9    
Thorium-234                          0.696 U          0.673          1.10                     
Uranium-235                         -0.0933 U         0.203          0.163             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-09                Received:        01/30/13                      
Lab ID:          243261-005                    Prepared:        02/13/13 09:41                
Matrix:          Soil                          Analyzed:        03/13/13 12:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0458 U        0.181          0.147            0.9     
Bismuth-212                           0.354           0.466          0.277                    
Bismuth-214                           0.422           0.0945         0.0413                   
Cesium-137                           -0.00349 U       0.0228         0.0184           0.07    
Cobalt-60                            -0.00577 U       0.0228         0.0178           0.03    
Europium-152                         -0.00105 U       0.0472         0.0388           0.1     
Europium-154                          0.0484 U        0.0669         0.132            0.2     
Lead-212                              0.479           0.0754         0.0388                   
Lead-214                              0.548           0.0982         0.0455                   
Potassium-40                          6.89            0.862          0.272                    
Protactinium-234                     -0.00609 U       0.0142         0.0927                   
Radium-226 (By Bismuth-214)           0.422           0.0945         0.0413           0.2     
Thallium-208                          0.172           0.0455         0.0199                   
Thorium-232 (By Actinium-228)         0.786           0.139          0.0575           0.9     
Thorium-234                           0.274 U         1.52           1.24                     
Uranium-235                           0.0732 U        0.0416         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-10                Received:        01/30/13                      
Lab ID:          243261-006                    Prepared:        02/13/13 09:45                
Matrix:          Soil                          Analyzed:        03/13/13 12:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00339 U       0.138          0.114            0.9     
Bismuth-212                           0.531           0.360          0.239                    
Bismuth-214                           0.487           0.102          0.0461                   
Cesium-137                           -0.00446 U       0.0259         0.0209           0.07    
Cobalt-60                             0.00352 U       0.0157         0.0228           0.03    
Europium-152                          0.00939 U       0.0201         0.0555           0.1     
Europium-154                          0.00983 U       0.0423         0.107            0.2     
Lead-212                              0.536           0.0758         0.0356                   
Lead-214                              0.471           0.0782         0.0507                   
Potassium-40                          9.87            1.01           0.288                    
Protactinium-234                      0.0120 U        0.0259         0.0869                   
Radium-226 (By Bismuth-214)           0.487           0.102          0.0461           0.2     
Thallium-208                          0.234           0.0427         0.0141                   
Thorium-232 (By Actinium-228)         0.548           0.109          0.0623           0.9     
Thorium-234                           0.971           1.20           0.941                    
Uranium-235                           0.0639 U        0.0332         0.144            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Received:        01/30/13                      
Lab ID:          243261-007                    Prepared:        02/13/13 09:47                
Matrix:          Soil                          Analyzed:        03/14/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.138            0.149          0.116             0.9    
Bismuth-212                          0.761            0.438          0.280                    
Bismuth-214                          0.519            0.100          0.0450                   
Cesium-137                           0.000742 U       0.0249         0.0204            0.07   
Cobalt-60                            0.00782 U        0.0264         0.0206            0.03   
Europium-152                         0.0226 U         0.0379         0.0525            0.1    
Europium-154                         0.0908 U         0.176          0.133             0.2    
Lead-212                             0.677            0.0877         0.0416                   
Lead-214                             0.610            0.0924         0.0496                   
Potassium-40                         8.44             0.922          0.257                    
Protactinium-234                    -0.0789 U         0.130          0.104                    
Radium-226 (By Bismuth-214)          0.519            0.100          0.0450            0.2    
Thallium-208                         0.210            0.0463         0.0190                   
Thorium-232 (By Actinium-228)        0.870            0.138          0.0585            0.9    
Thorium-234                          0.394 U          0.381          0.935                    
Uranium-235                          0.0671 U         0.0430         0.132             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-12                Received:        01/30/13                      
Lab ID:          243261-008                    Prepared:        02/13/13 09:52                
Matrix:          Soil                          Analyzed:        03/14/13 09:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00615 U       0.174          0.143            0.9     
Bismuth-212                           1.19            0.370          0.113                    
Bismuth-214                           0.642           0.115          0.0435                   
Cesium-137                            0.00681 U       0.0300         0.0241           0.07    
Cobalt-60                             0.00851 U       0.0178         0.0212           0.03    
Europium-152                          0.00886 U       0.0163         0.0690           0.1     
Europium-154                          0.0955 U        0.150          0.133            0.2     
Lead-212                              0.629           0.0939         0.0481                   
Lead-214                              0.698           0.0976         0.0383                   
Potassium-40                          9.93            1.03           0.259                    
Protactinium-234                     -0.0498 U        0.134          0.109                    
Radium-226 (By Bismuth-214)           0.642           0.115          0.0435           0.2     
Thallium-208                          0.232           0.0512         0.0214                   
Thorium-232 (By Actinium-228)         0.901           0.191          0.0592           0.9     
Thorium-234                           0.978 U         0.733          1.16                     
Uranium-235                           0.193           0.195          0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-13                Received:        01/30/13                      
Lab ID:          243261-009                    Prepared:        02/13/13 09:58                
Matrix:          Soil                          Analyzed:        03/13/13 16:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   345 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:52                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0932 U        0.150          0.118             0.9     
Bismuth-212                          0.725           0.405          0.265                     
Bismuth-214                          0.604           0.0954         0.0378                    
Cesium-137                          -0.0114 U        0.0307         0.0243            0.07    
Cobalt-60                            0.00954 U       0.0238         0.0181            0.03    
Europium-152                        -0.00107 U       0.00402        0.0612            0.1     
Europium-154                         0.00278 U       0.176          0.144             0.2     
Lead-212                             0.680           0.0879         0.0421                    
Lead-214                             0.688           0.0987         0.0426                    
Potassium-40                         7.36            0.877          0.268                     
Protactinium-234                     0.0787          0.102          0.0773                    
Radium-226 (By Bismuth-214)          0.604           0.0954         0.0378            0.2     
Thallium-208                         0.236           0.0476         0.0187                    
Thorium-232 (By Actinium-228)        0.820           0.140          0.0494            0.9     
Thorium-234                          0.640 U         1.57           1.27                      
Uranium-235                          0.0718 U        0.0343         0.151             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-14                Received:        01/30/13                      
Lab ID:          243261-010                    Prepared:        02/13/13 10:07                
Matrix:          Soil                          Analyzed:        03/13/13 16:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0363 U        0.161          0.131            0.9     
Bismuth-212                           0.646           0.337          0.170                    
Bismuth-214                           0.531           0.104          0.0435                   
Cesium-137                           -0.00588 U       0.0255         0.0204           0.07    
Cobalt-60                             0.00758 U       0.0140         0.0161           0.03    
Europium-152                          0.0250 U        0.0317         0.0676           0.1     
Europium-154                          0.0423 U        0.108          0.135            0.2     
Lead-212                              0.525           0.0799         0.0401                   
Lead-214                              0.582           0.101          0.0453                   
Potassium-40                         13.1             1.15           0.277                    
Protactinium-234                      0.00174 U       0.116          0.0959                   
Radium-226 (By Bismuth-214)           0.531           0.104          0.0435           0.2     
Thallium-208                          0.176           0.0396         0.0155                   
Thorium-232 (By Actinium-228)         0.670           0.118          0.0745           0.9     
Thorium-234                           0.395 U         0.344          1.14                     
Uranium-235                           0.0835 U        0.0472         0.145            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-15                Received:        01/30/13                      
Lab ID:          243261-011                    Prepared:        02/13/13 10:10                
Matrix:          Soil                          Analyzed:        03/13/13 15:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:40                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0588 U       0.181          0.146             0.9     
Bismuth-212                           0.815          0.354          0.158                     
Bismuth-214                           0.491          0.0967         0.0396                    
Cesium-137                            0 U            0.0156         0.0273            0.07    
Cobalt-60                            -0.0140 U       0.0319         0.0245            0.03    
Europium-152                          0.0220 U       0.0469         0.0554            0.1     
Europium-154                          0.0342 U       0.0465         0.120             0.2     
Lead-212                              0.504          0.0804         0.0415                    
Lead-214                              0.511          0.102          0.0488                    
Potassium-40                          9.51           1.02           0.290                     
Protactinium-234                      0.0237 U       0.0401         0.0996                    
Radium-226 (By Bismuth-214)           0.491          0.0967         0.0396            0.2     
Thallium-208                          0.196          0.0402         0.0143                    
Thorium-232 (By Actinium-228)         0.730          0.136          0.0641            0.9     
Thorium-234                           0.826 U        0.722          1.18                      
Uranium-235                           0.195          0.159          0.134             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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16 of 366



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-16                Received:        01/30/13                      
Lab ID:          243261-012                    Prepared:        02/13/13 10:13                
Matrix:          Soil                          Analyzed:        03/13/13 15:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0556         0.144            0.9     
Bismuth-212                           0.915           0.431          0.211                    
Bismuth-214                           0.608           0.104          0.0404                   
Cesium-137                            0.00209 U       0.0237         0.0193           0.07    
Cobalt-60                             0.00779 U       0.0286         0.0225           0.03    
Europium-152                          0.00986 U       0.0189         0.0612           0.1     
Europium-154                         -0.0108 U        0.200          0.163            0.2     
Lead-212                              0.628           0.0823         0.0384                   
Lead-214                              0.574           0.0944         0.0502                   
Potassium-40                          8.14            0.968          0.299                    
Protactinium-234                      0.0346 U        0.0987         0.0833                   
Radium-226 (By Bismuth-214)           0.608           0.104          0.0404           0.2     
Thallium-208                          0.205           0.0474         0.0205                   
Thorium-232 (By Actinium-228)         0.738           0.153          0.0607           0.9     
Thorium-234                           0.774 U         0.667          1.12                     
Uranium-235                           0.0631 U        0.0458         0.162            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/12/13 11:24                
Lab ID:          QC676112                      Analyzed:        03/15/13 09:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00199 U       0.0741         0.0608            0.9     
Bismuth-212                          0.101 U         0.152          0.179                     
Bismuth-214                         -0.00535 U       0.0122         0.0386                    
Cesium-137                           0 U             0.0161         0.0146            0.07    
Cobalt-60                            0.00233 U       0.00688        0.00567           0.03    
Europium-152                         0.0404          0.0402         0.0247            0.1     
Europium-154                         0.00734 U       0.0460         0.115             0.2     
Lead-212                            -0.0143 U        0.115          0.0261                    
Lead-214                             0.0106 U        0.0198         0.0333                    
Potassium-40                        -0.152 U         0.448          0.280                     
Protactinium-234                     0.0371 U        0.0802         0.0551                    
Radium-226 (By Bismuth-214)         -0.00535 U       0.0122         0.0386            0.2     
Thallium-208                         0.00677 U       0.0184         0.0110                    
Thorium-232 (By Actinium-228)        0.0324 U        0.0472         0.0363            0.9     
Thorium-234                          0.0220 U        0.579          0.474                     
Uranium-235                         -0.0523 U        0.123          0.0970            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/12/13 11:23                
Type:            LCS                           Analyzed:        03/14/13 15:47                
Lab ID:          QC676113                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   299 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.430     94.6   54-146  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Sampled:         01/30/13 10:43                
Type:            SDUP                          Received:        01/30/13                      
MSS Lab ID:      243261-007                    Prepared:        02/13/13 09:47                
Lab ID:          QC677349                      Analyzed:        03/14/13 11:22                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.138           0.150       0.0339 U      0.161        0.131           0.9    NC   40  NC     1   

Bismuth-212                       0.761           0.439       1.32          0.453        0.173                  53.5 40  0.623  1   

Bismuth-214                       0.519           0.103       0.620         0.114        0.0474                 17.7 40  0.463  1   

Cesium-137                        0.000742 U      0.0249     -0.00400 U     0.0266       0.0215          0.07   NC   40  NC     1   

Cobalt-60                         0.00782 U       0.0264      0.00274 U     0.00700      0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0226 U        0.0379      0.0405 U      0.0560       0.0546          0.1    NC   40  NC     1   

Europium-154                      0.0908 U        0.176       0.0384 U      0.0262       0.179           0.2    NC   40  NC     1   

Lead-212                          0.677           0.104       0.620         0.0993       0.0415                 8.83 40  0.281  1   

Lead-214                          0.610           0.0985      0.644         0.101        0.0409                 5.46 40  0.172  1   

Potassium-40                      8.44            1.01        8.55          1.02         0.258                  1.30 40  0.0540 1   

Protactinium-234                 -0.0789 U        0.131      -0.0788 U      0.125        0.0984                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.519           0.103       0.620         0.114        0.0474          0.2    17.7 40  0.463  1   

Thallium-208                      0.210           0.0482      0.201         0.0470       0.0182                 4.41 40  0.0952 1   

Thorium-232 (By Actinium-228)     0.870           0.151       0.860         0.138        0.0619          0.9    1.14 40  0.0341 1   

Thorium-234                       0.394 U         0.383       1.36          1.40         1.08                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0432      0.0625 U      0.0397       0.145           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/13/2013  Time: 07:27:43

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0310 +0.250090*Channel -2.01929e-008*Channel**2

FWHM (ch) =   3.2387 +0.000983*Channel -2.19137e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.80 -0.01%      0.92     0.93   -0.92%
978.48      244.70   244.66  0.02%      1.06     1.05    1.47%

1376.97      344.28   344.30 -0.01%      1.13     1.14   -0.98%
3115.54      778.90   778.94 -0.00%      1.55     1.52    1.88%
3856.13      964.08   964.05  0.00%      1.64     1.68   -1.90%
5632.73     1408.01  1408.02 -0.00%      2.02     2.02    0.29%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:35:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250053*Channel -2.12035e-008*Channel**2

FWHM (ch) =   3.1276 +0.001117*Channel -4.64322e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.21      121.78   121.80 -0.01%      0.92     0.92    0.69%
978.60      244.70   244.66  0.02%      1.06     1.04    1.06%

1377.13      344.28   344.29 -0.00%      1.12     1.14   -2.15%
3115.98      778.90   778.93 -0.00%      1.54     1.54   -0.19%
3856.76      964.08   964.06  0.00%      1.70     1.69    0.84%
5633.66     1408.01  1408.02 -0.00%      1.98     1.99   -0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/15/2013  Time: 07:18:41

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0390 +0.250079*Channel -2.11917e-008*Channel**2

FWHM (ch) =   3.1122 +0.001184*Channel -6.53373e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.20      121.78   121.79 -0.01%      0.92     0.92    0.24%
978.56      244.70   244.66  0.02%      1.07     1.05    1.22%

1377.09      344.28   344.30 -0.01%      1.13     1.15   -1.78%
3115.75      778.90   778.94 -0.00%      1.54     1.54    0.01%
3856.36      964.08   964.04  0.00%      1.68     1.68    0.45%
5633.14     1408.01  1408.02 -0.00%      1.92     1.93   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

23 of 366



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/13/2013  Time: 07:42:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1491 +0.250259*Channel -5.12491e-008*Channel**2

FWHM (ch) =   3.3250 +0.000818*Channel -8.86864e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.89 -0.08%      0.92     0.93   -1.42%
977.20      244.70   244.65  0.02%      1.03     1.03    0.13%

1374.96      344.28   344.15  0.04%      1.12     1.11    1.41%
3114.14      778.90   778.99 -0.01%      1.47     1.45    1.44%
3854.79      964.08   964.08 -0.00%      1.55     1.59   -2.19%
5632.05     1408.01  1407.99  0.00%      1.92     1.91    0.44%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:54:37

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0976 +0.250251*Channel -5.2612e-008*Channel**2

FWHM (ch) =   3.0727 +0.001063*Channel -4.44131e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.90     0.90    0.96%
977.44      244.70   244.65  0.02%      1.02     1.02   -0.04%

1375.24      344.28   344.15  0.04%      1.10     1.11   -1.21%
3114.49      778.90   778.99 -0.01%      1.49     1.49   -0.12%
3855.18      964.08   964.08  0.00%      1.64     1.63    0.65%
5632.61     1408.01  1407.99  0.00%      1.91     1.91   -0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130313001_QCAsLeft                                                        
Acquired: 3/13/2013 07:16:47
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:24:51
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130315001_QCAsLeft                                                        
Acquired: 3/15/2013 07:07:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130313001_QCAsLeft                                                        
Acquired: 3/13/2013 07:31:20
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:43:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.44      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130313002_BG                                                              
Acquired: 3/13/2013 07:30:46
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.02      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130314002_BG                                                              
Acquired: 3/14/2013 07:42:51
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.94      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130315002_BG                                                              
Acquired: 3/15/2013 07:24:29
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.98      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130313002_BG                                                              
Acquired: 3/13/2013 07:46:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.98      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130314002_BG                                                              
Acquired: 3/14/2013 08:06:18
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503104116

Instrument : HPGE01                           Begun : 03/13/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130313_001  RCCV    QUALITY CONTROL CHEC               03/13/13 07:16 1.0 1          
002  1_20130313_002  RIB     BACKGROUND CONTAMINA               03/13/13 07:30 1.0            
003  1_20130313_003  SAMPLE  243259-004           Soil   193312 03/13/13 07:45 1.0            
004  1_20130313_004  MSS     243260-001           Soil   195479 03/13/13 08:43 1.0            
005  1_20130313_005  SAMPLE  243259-003           Soil   193312 03/13/13 09:38 1.0            
006  1_20130313_006  SDUP    QC677348             Soil   195479 03/13/13 10:35 1.0            
007  1_20130313_007  SAMPLE  243259-001           Soil   193312 03/13/13 12:01 1.0            
008  1_20130313_008  SAMPLE  243261-006           Soil   195398 03/13/13 12:49 1.0            
009  1_20130313_009  SAMPLE  243261-004           Soil   195398 03/13/13 13:35 1.0            
010  1_20130313_010  SAMPLE  243261-001           Soil   195398 03/13/13 14:37 1.0            
011  1_20130313_011  SAMPLE  243261-012           Soil   195398 03/13/13 15:43 1.0            
012  1_20130313_012  SAMPLE  243261-010           Soil   195398 03/13/13 16:39 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503105564

Instrument : HPGE01                           Begun : 03/14/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130314_001     RCCV       QUALITY CONTROL CHEC                          03/14/13 07:24    1.0    1                     

002     1_20130314_002     RIB        BACKGROUND CONTAMINA                          03/14/13 07:42    1.0                          

003     1_20130314_003     MSS        243261-007               Soil       195398    03/14/13 09:18    1.0                          

004     1_20130314_004     SAMPLE     243262-004               Soil       195398    03/14/13 10:06    1.0                          

005     1_20130314_005     SDUP       QC677349                 Soil       195398    03/14/13 11:22    1.0                          

006     1_20130314_006     SAMPLE     243262-002               Soil       195398    03/14/13 12:46    1.0                          

007     1_20130314_007     SAMPLE     242230-010               Soil       194444    03/14/13 13:44    1.0                          

008     1_20130314_008     SAMPLE     243262-001               Soil       195398    03/14/13 15:00    1.0                          

009     1_20130314_009     LCS        QC676113                 Soil       195398    03/14/13 15:47    1.0    2            MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503106987

Instrument : HPGE01                           Begun : 03/15/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130315_001  RCCV   QUALITY CONTROL CHEC                03/15/13 07:07 1.0 1          
002  1_20130315_002  RIB    BACKGROUND CONTAMINA                03/15/13 07:24 1.0            
003  1_20130315_003  BLANK  QC676455              Soil   195479 03/15/13 08:06 1.0            
004  1_20130315_004  BLANK  QC676112              Soil   195398 03/15/13 09:30 1.0            
005  1_20130315_005  BLANK  QC676622              Soil   195524 03/15/13 10:19 1.0            
006  1_20130315_006  X      RBSC                                03/15/13 17:03 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513104131

Instrument : HPGE02                           Begun : 03/13/13 07:31             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130313_001  RCCV    QUALITY CONTROL CHEC               03/13/13 07:31 1.0 1          
002  2_20130313_002  RIB     BACKGROUND CONTAMINA               03/13/13 07:46 1.0            
003  2_20130313_003  SAMPLE  243260-002           Soil   195479 03/13/13 08:09 1.0            
004  2_20130313_004  SAMPLE  243259-007           Soil   193312 03/13/13 09:25 1.0            
005  2_20130313_005  SAMPLE  243259-002           Soil   193312 03/13/13 10:36 1.0            
006  2_20130313_006  LCS     QC676841             Soil   195576 03/13/13 12:03 1.0 2          
007  2_20130313_007  SAMPLE  243261-005           Soil   195398 03/13/13 12:52 1.0            
008  2_20130313_008  SAMPLE  243261-003           Soil   195398 03/13/13 13:48 1.0            
009  2_20130313_009  SAMPLE  243261-002           Soil   195398 03/13/13 14:36 1.0            
010  2_20130313_010  SAMPLE  243261-011           Soil   195398 03/13/13 15:44 1.0            
011  2_20130313_011  SAMPLE  243261-009           Soil   195398 03/13/13 16:39 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513105583

Instrument : HPGE02                           Begun : 03/14/13 07:43             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130314_001  RCCV    QUALITY CONTROL CHEC               03/14/13 07:43 1.0 1          
002  2_20130314_002  RIB     BACKGROUND CONTAMINA               03/14/13 08:06 1.0            
003  2_20130314_003  SAMPLE  243261-008           Soil   195398 03/14/13 09:20 1.0            
004  2_20130314_004  SAMPLE  243262-006           Soil   195398 03/14/13 10:08 1.0            
005  2_20130314_005  SAMPLE  243262-005           Soil   195398 03/14/13 11:22 1.0            
006  2_20130314_006  SAMPLE  243262-003           Soil   195398 03/14/13 12:48 1.0            
007  2_20130314_007  SAMPLE  242230-007           Soil   194444 03/14/13 13:46 1.0            
008  2_20130314_008  SAMPLE  242230-009           Soil   194444 03/14/13 14:58 1.0            
009  2_20130314_009  LCS     QC676623             Soil   195524 03/14/13 15:48 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 03-APR-2013 13:28

Batch Number : 195398                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-FEB-2013 15:59              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242990-001                      311.68  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 10:00  GS 186                     

2      242990-002                      271.19  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:29  GS 186                     

3      242990-003                      245     08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:34  GS 186                     

4      242990-004                      270.23  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:39  GS 186                     

5      242990-005                      241.08  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:44  GS 186                     

6      242990-006                      236.79  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:49  GS 186                     

7      242990-007                      245.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:53  GS 186                     

8      242990-008                      255.89  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:59  GS 186                     

9      242990-009                      282.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:06  GS 186                     

10     242990-010                      226.84  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:14  GS 186                     

11     242990-011                      238.61  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:20  GS 186                     

12     242990-012                      309.92  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:27  GS 186                     

13     242991-001                      333.35  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:33  GS 186                     

14     242991-002                      330.02  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:38  GS 186                     

15     242991-003                      250.7   08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:44  GS 186                     

16     242991-004                      287.15  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:49  GS 186                     

17     242991-005                      241.57  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:54  GS 186                     

18     242991-006                      247.12  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:00  GS 186                     

19     242991-007                      230.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:05  GS 186                     

20     242991-008                      274.85  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:10  GS 186                     

21     242965-001                      300.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:13  GS 186                     

22     242965-002                      315.28  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:19  GS 186                     

23     242965-003                      295.63  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:22  GS 186                     

24     242775-001                      374.53  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

25     242775-002                      331.17  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:10  GS 186                     

26     242775-003                      316.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:15  GS 186                     

27     242775-004                      341.79  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:20  GS 186                     

28     242762-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  GS 186                     

28     243261-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  RA226     alias:242762-001 

29     242762-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  GS 186                     

29     243261-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  RA226     alias:242762-002 

30     242762-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  GS 186                     

30     243261-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  RA226     alias:242762-003 

31     242762-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  GS 186                     

31     243261-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  RA226     alias:242762-004 

32     242762-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  GS 186                     

32     243261-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  RA226     alias:242762-005 

33     242762-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  GS 186                     

33     243261-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  RA226     alias:242762-006 

34     242762-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     243261-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:242762-007 

35     242762-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  GS 186                     

35     243261-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  RA226     alias:242762-008 

36     242762-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  GS 186                     

36     243261-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  RA226     alias:242762-009 

37     242762-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  GS 186                     

37     243261-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  RA226     alias:242762-010 

38     242762-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  GS 186                     

38     243261-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  RA226     alias:242762-011 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     242762-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  GS 186                     

39     243261-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  RA226     alias:242762-012 

40     242763-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  GS 186                     

40     243262-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  RA226     alias:242763-001 

41     242763-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  GS 186                     

41     243262-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  RA226     alias:242763-002 

42     242763-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  GS 186                     

42     243262-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  RA226     alias:242763-003 

43     242763-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  GS 186                     

43     243262-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  RA226     alias:242763-004 

44     242763-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  GS 186                     

44     243262-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  RA226     alias:242763-005 

45     242763-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  GS 186                     

45     243262-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  RA226     alias:242763-006 

QC1    QC676112    BLANK               315.34  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:24  GS 186                     

QC2    QC676113    LCS                 299.13  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:23  GS 186                     

16     QC676114    SDUP of 242991-004  287.36  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:50  GS 186                     

24     QC676115    SDUP of 242775-001  362.55  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

34     QC676116    SDUP of 242762-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     QC677349    SDUP of 243261-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:QC676116   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-05                Received:        01/30/13                      
Lab ID:          243261-001                    Prepared:        02/13/13 09:24                
Matrix:          Soil                          Analyzed:        03/13/13 14:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0263 U         0.133          0.108             0.9    
Bismuth-212                          0.395            0.385          0.260                    
Bismuth-214                          0.572            0.112          0.0466                   
Cesium-137                           0.00130 U        0.0177         0.0144            0.07   
Cobalt-60                            0.00233 U        0.0316         0.0258            0.03   
Europium-152                        -0.000958 U       0.00137        0.0637            0.1    
Europium-154                         0.0293 U b       0.0390         0.216             0.2    
Lead-212                             0.643            0.0874         0.0412                   
Lead-214                             0.606            0.104          0.0533                   
Potassium-40                         9.95             1.10           0.329                    
Protactinium-234                     0.0186 U         0.0343         0.104                    
Radium-226 (By Bismuth-214)          0.572            0.112          0.0466            0.2    
Thallium-208                         0.229            0.0517         0.0221                   
Thorium-232 (By Actinium-228)        0.702            0.151          0.0715            0.9    
Thorium-234                          0.782 U          0.713          1.04                     
Uranium-235                          0.0716 U         0.0467         0.157             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-001                   Client ID : 12-PE-E0773-05        

Seqnum : 1503104116010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130313_010                                Batch         : 195398                       Time      : 13-MAR-2013 14:37     

Cal    : 13-MAR-2013 07:27:43,09-JAN-2013 09:04:01     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                     
Uncert pCi/g Uncert pCi/g                  

Analyte                Result      RL     Counting      Total      Blank    Flags  
Americium-241                  0.0263       0.108  .13331       .13332       0.0020  u        
Bismuth-212                    0.395        0.260  .38546       .38598       0.10    u        
Bismuth-214                    0.572        0.0466 .11202       .11501       -0.0053 u        
Cesium-137                     0.00130      0.0144 .01768       .01768       0       u        
Cobalt-60                      0.00233      0.0258 .03163       .031631      0.0023  u        
Europium-152                   -0.000958    0.0637 .0013694     .0013705     0.040   u        
Europium-154                   0.0293       0.216  .039029      .039059      0.0073  MDA+ u b*
Lead-212                       0.643        0.0412 .087365      .10227       -0.014  u        
Lead-214                       0.606        0.0533 .10399       .10931       0.011   u        
Potassium-40                   9.95         0.329  1.096        1.2046       -0.15   u        
Protactinium-234               0.0186       0.104  .0343        .034611      0.037   u        
Radium-226 (By Bismuth-214)    0.572        0.0466 .11202       .11501       -0.0053 u        
Thallium-208                   0.229        0.0221 .051693      .053768      0.0068  u        
Thorium-232 (By Actinium-228)  0.702        0.0715 .15123       .15956       0.032   u        
Thorium-234                    0.782        1.04   .71326       .7171        0.022   u        
Uranium-235                    0.0716       0.157  .04673       .046956      -0.052  u        

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-05          
Sample Description: 243261-001, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130313_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:35           Live Time: 2700   sec

Acquisition Time: 3/13/2013 14:37:34        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:25           Dead Time: 0.06   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.022E-01      1.512E-01      1.596E-01      7.148E-02
Am-241    #AB    2.627E-02      1.333E-01      1.333E-01      1.081E-01
Bi-212           3.947E-01      3.855E-01      3.860E-01      2.598E-01
Bi-214           5.724E-01      1.120E-01      1.150E-01      4.655E-02
Co-60     #AB    2.334E-03      3.163E-02      3.163E-02      2.575E-02
Cs-137    #AB    1.301E-03      1.768E-02      1.768E-02      1.435E-02
Eu-152    #AB   -9.584E-04      1.369E-03      1.371E-03      6.371E-02
Eu-154    #AB    2.928E-02      3.903E-02      3.906E-02      2.158E-01
K-40             9.946E+00      1.096E+00      1.205E+00      3.288E-01
Pa-234    #AB    1.862E-02      3.430E-02      3.461E-02      1.042E-01
Pb-212           6.430E-01      8.736E-02      1.023E-01      4.116E-02
Pb-214           6.055E-01      1.040E-01      1.093E-01      5.325E-02
Ra-226           1.073E+00      6.152E-01      6.195E-01      4.112E-01
Th-234    #AB    7.820E-01      7.133E-01      7.171E-01      1.036E+00
Tl-208           2.292E-01      5.169E-02      5.377E-02      2.210E-02
U-235     #AB    7.160E-02      4.673E-02      4.696E-02      1.565E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.510E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:25:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

Sample description                                             
243261-001, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313_010.An1

Acquisition information
Start time:                 3/13/2013 14:37:34
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:25:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2072

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.58        5. 253.71   0.87  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.38       23.  71.52   0.87  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.196E-01 Th234 
74.80      107.  18.07   0.88  3.071E-02
77.22      166.  11.71   0.89  3.249E-02
92.98       44.  43.91   0.63  4.199E-02    92.59   4.343  7.737E-01 Th234 

93.35   4.100  8.126E-01 Ac228 
93.35   5.760  5.784E-01 U235  
93.35   5.760  5.784E-01 U235  

93.02       43.  46.67   0.90  4.199E-02    92.59   4.343  7.718E-01 Th234 
93.35   4.100  8.106E-01 Ac228 
93.35   5.760  5.770E-01 U235  
92.59   4.343  7.718E-01 Th234 

93.06       37.  56.60   0.90  4.163E-02    92.59   4.343  6.632E-01 Th234 
93.35   4.100  6.965E-01 Ac228 
93.35   5.760  4.958E-01 U235  

123.17       24.  66.66   0.93  5.016E-02   123.07  40.400    PBC<MDA Eu154 
144.03       15. 115.60   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.435E-02 U235  
163.47       15. 107.84   0.97  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.863E-01 U235  
185.93       54.  32.63   0.99  4.883E-02   185.72  57.000  6.180E-02 U235  

186.21   3.555  9.919E-01 Ra226 
185.72  57.000  6.180E-02 U235  

186.02       58.  28.66   0.41  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.073E+00 Ra226 

205.32        3. 562.77   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:25:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  3.900E-02 U235  

238.49      384.   6.71   1.01  4.343E-02   238.63  43.600  6.430E-01 Pb212 
241.51       83.  21.97   1.43  4.308E-02   242.00   7.268  8.506E-01 Pb214 
277.79       14.  86.19   0.78  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.28      129.  13.87   1.40  3.814E-02   295.22  18.414  5.895E-01 Pb214 
300.62       35.  33.81   0.47  3.774E-02   300.09   3.180  9.357E-01 Pb212 
338.35       74.  17.31   0.97  3.484E-02   338.32  11.400  5.977E-01 Ac228 
352.01      240.   9.01   1.15  3.392E-02   351.93  35.600  6.138E-01 Pb214 
583.47      145.  11.28   0.83  2.387E-02   583.19  85.000  2.292E-01 Tl208 
609.63      184.   9.37   1.11  2.316E-02   609.31  45.490  5.358E-01 Bi214 
665.81        1. 679.35   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.71       16.  48.83   1.48  2.048E-02   727.33   6.650  3.761E-01 Bi212 
785.11        3. 216.55   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
861.30       26.  26.17   1.59  1.821E-02   860.53  12.400  3.726E-01 Tl208 
879.27        6.  92.11   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.058E-01 Pa234 
911.18      107.  12.82   1.65  1.749E-02   911.20  26.200  7.477E-01 Ac228 
946.11        2. 259.83   1.66  1.703E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  3.425E-02 Pa234 
969.55       29.  31.89   1.68  1.674E-02   968.96  15.900  3.475E-01 Ac228 

1120.88       41.  20.27   1.80  1.507E-02  1120.29  14.910  5.804E-01 Bi214 
1332.70        1. 677.59   1.96  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1409.19        4. 105.31   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.135E-02 Eu152 
1461.00      421.   5.25   1.34  1.228E-02  1460.82  10.550  9.946E+00 K40   
1764.84       34.  19.89   2.27  1.046E-02  1764.49  15.310  6.735E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.16    74.78       166.        90. 2.918E+03   48.51   0.746  -        
308.84    77.20       128.       138. 4.235E+03   29.79   0.790  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:25:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.38    58.58        82.         5.     0.002   507.42   0.868s
Th-234    253.57    63.38       119.        23.     0.008   143.04   0.872s
Th-234    372.24    93.06       205.        37.     0.014   113.21   0.900s
Ac-228    373.41    93.35       140.        44.     0.016    87.82   0.628D
U-235     373.41    93.35       184.        43.     0.016    93.34   0.901D
Eu-152    485.15   121.29       133.        -6.    -0.002   529.06   0.928s
Eu-154    492.65   123.17       114.        24.     0.009   133.32   0.930s
Pa-234    525.65   131.42       167.       -13.    -0.005   297.74   0.937s
U-235     576.08   144.03       138.        15.     0.005   231.20   0.949s
U-235     653.79   163.47       122.        15.     0.006   215.68   0.968s
U-235     743.62   185.93       126.        54.     0.020    65.26   0.989s
Ra-226    744.00   186.02        91.        58.     0.021    57.33   0.410s
U-235     821.15   205.32       128.         3.     0.001  1125.53   1.008s
Pb-212    953.81   238.49       109.       379.     0.141    13.41   1.013 
Pb-214    965.88   241.51        96.        83.     0.031    43.95   1.434s
Tl-208   1110.97   277.79        53.        14.     0.005   172.38   0.775s
Pb-214   1180.93   295.28        71.       129.     0.048    27.73   1.405s
Pb-212   1202.29   300.62        42.        35.     0.013    67.61   0.467s
Ac-228   1353.19   338.35        36.        74.     0.027    34.61   0.971 
Eu-152   1381.98   345.55        60.       -12.    -0.004   193.15   1.138s
Pb-214   1407.82   352.01        74.       231.     0.086    18.02   1.149s
Tl-208   2333.59   583.47        36.       145.     0.054    22.55   0.834s
Bi-214   2438.26   609.63        43.       176.     0.065    18.73   1.111 
Cs-137   2662.97   665.81        13.         1.     0.000  1358.71   1.421s
Eu-154   2895.13   723.84        32.        -2.    -0.001   849.84   1.474s
Bi-212   2910.60   727.71        22.        16.     0.006    97.67   1.478s
Bi-212   3140.25   785.11        25.         3.     0.001   433.11   1.527 
Tl-208   3445.03   861.30        10.        26.     0.010    52.34   1.590s
Pa-234   3516.95   879.27        13.         6.     0.002   184.22   1.607s
Pa-234   3534.44   883.65        26.        -4.    -0.002   356.83   1.609s
Ac-228   3644.63   911.18        19.       107.     0.040    25.64   1.650 
Pa-234   3784.35   946.11        19.         2.     0.001   519.66   1.660s
Ac-228   3878.14   969.55        28.        29.     0.011    63.79   1.679s
Eu-154   3980.26   995.07        25.        -6.    -0.002   242.96   1.701s
Eu-154   4023.81  1005.96        22.        -1.     0.000  1340.01   1.708s
Eu-152   4457.93  1114.45        17.        -3.    -0.001   442.77   1.793s
Bi-214   4483.65  1120.88        17.        41.     0.015    40.55   1.800 
Eu-154   5080.98  1270.15        14.        -2.    -0.001   464.34   1.919s
Co-60    5331.30  1332.70        20.         1.     0.000  1355.18   1.963s
Eu-152   5637.41  1409.19         8.         4.     0.002   210.62   2.019s
K-40     5844.78  1461.00        32.       402.     0.149    10.51   1.341s
Bi-214   7060.96  1764.84         6.        34.     0.012    39.79   2.270s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:25:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0222E-01                                      5.12E+12             
911.20 7.477E-01  (  7.148E-02 1.28E+01 2.62E+01 G  
968.96 3.475E-01 -   1.482E-01 3.19E+01 1.59E+01 G  
338.32 5.977E-01  (  1.129E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 8.126E-01     5.145E-01 4.39E+01 4.10E+00 XA 

Am-241   I   2.6272E-02                                      1.58E+05             
59.54 2.627E-02 ?(  1.081E-01 2.54E+02 3.59E+01 G  

Bi-212   N   3.9467E-01                                      5.12E+12             
727.33 3.761E-01 ?(  2.598E-01 4.88E+01 6.65E+00 G  
785.37 5.060E-01  (  1.748E+00 2.17E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.725E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.7240E-01                                      5.84E+05             
609.31 5.358E-01  (P 4.655E-02 9.37E+00 4.55E+01 G  

1120.29 5.804E-01 ?(P 1.359E-01 2.03E+01 1.49E+01 G  
1764.49 6.735E-01 ?(  1.099E-01 1.99E+01 1.53E+01 G  

Co-60    T   2.3340E-03                                      1.93E+03             
1332.49 2.334E-03 ?(  2.575E-02 6.78E+02 1.00E+02 G  
1173.23 0.000E+00 -   9.043E-03 1.00E+03 9.98E+01 G  

Cs-137   I   1.3012E-03                                      1.10E+04             
661.66 1.301E-03 &(  1.435E-02 6.79E+02 8.50E+01 G  

Eu-152   I  -9.5840E-04                                      4.94E+03             
344.28-4.198E-02 ?(  6.371E-02 9.66E+01 2.66E+01 G  
121.78-1.415E-02 +   6.097E-02 2.65E+02 2.84E+01 G  
778.90 0.000E+00 +   2.040E-01 1.00E+03 1.30E+01 G  
964.08-1.852E-03 %   2.015E-01 6.61E+03 1.45E+01 G  

1112.08-4.371E-02 +   1.534E-01 2.21E+02 1.34E+01 G  
1408.01 5.135E-02 &(  7.895E-02 1.05E+02 2.09E+01 G  

Eu-154   I   2.9275E-02                                      3.14E+03             
873.18 0.000E+00 &(  2.158E-01 1.00E+03 1.22E+01 G  
123.07 3.809E-02 ?(  3.981E-02 6.67E+01 4.04E+01 G  

1274.43-1.584E-02 +   5.811E-02 2.32E+02 3.49E+01 G  
723.30-1.503E-02 &   1.037E-01 4.25E+02 2.00E+01 G  

1004.72-1.125E-02 +   1.228E-01 6.70E+02 1.79E+01 G  
996.25-1.158E-01 +   2.186E-01 1.21E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.9457E+00                                      4.57E+11             
1460.82 9.946E+00  (P 3.288E-01 5.25E+00 1.06E+01 G  

Pa-234   N   1.8619E-02                                      1.63E+12             
131.30-4.328E-02 ?(  1.042E-01 1.49E+02 1.82E+01 G  
569.50-1.281E-03 %   1.895E-01 8.99E+03 9.30E+00 G  
946.00 3.425E-02 ?(  1.421E-01 2.60E+02 1.35E+01 G  
880.52 1.058E-01 ?(  1.445E-01 9.21E+01 1.05E+01 G  
883.24-7.706E-02 +   2.178E-01 1.78E+02 9.70E+00 G  

Pb-212   N   6.4296E-01                                      5.12E+12             
238.63 6.430E-01  (P 4.116E-02 6.71E+00 4.36E+01 G  
300.09 9.357E-01 +   4.037E-01 3.38E+01 3.18E+00 G  

Pb-214   N   6.0552E-01                                      5.84E+05             
351.93 6.138E-01 @(P 5.325E-02 9.01E+00 3.56E+01 G  
295.22 5.895E-01  (P 8.966E-02 1.39E+01 1.84E+01 G  
242.00 8.506E-01 +   2.340E-01 2.20E+01 7.27E+00 G  

Ra-226   N   1.0731E+00                                      5.84E+05             
186.21 1.073E+00  (  4.112E-01 2.87E+01 3.56E+00 G  

Th-234   N   7.8203E-01                                      1.63E+12             
63.30 9.196E-01 &(  1.036E+00 7.15E+01 3.75E+00 G  
92.59 6.632E-01 &(  5.921E-01 5.66E+01 4.34E+00 G  

Tl-208   N   2.2919E-01                                      5.12E+12             
583.19 2.292E-01  (  2.210E-02 1.13E+01 8.50E+01 G  
277.37 1.690E-01 -   2.081E-01 8.62E+01 6.60E+00 G  
860.53 3.726E-01 +   1.070E-01 2.62E+01 1.24E+01 G  

U-235    N   7.1602E-02                                      2.57E+11             
143.77 8.435E-02  (  1.565E-01 1.16E+02 1.09E+01 G  
205.32 3.900E-02 ?(  3.596E-01 5.63E+02 5.02E+00 G  
163.36 1.863E-01 ?(  3.214E-01 1.08E+02 5.08E+00 G  
185.72 6.180E-02  (  3.018E-02 3.26E+01 5.70E+01 G  

Energy duplication    
93.35 5.770E-01     4.196E-01 4.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.38       119.        23.     0.008   143.04   9.196E-01   
Th-234      93.06       205.        37.     0.014   113.21   6.632E-01   
U-235       93.35       184.        43.     0.016    93.34   5.770E-01   
Eu-152     121.29       133.        -6.    -0.002   529.06  -1.415E-02   
Eu-154     123.17       114.        24.     0.009   133.32   3.809E-02   
Pa-234     131.42       167.       -13.    -0.005   297.74  -4.328E-02   
U-235      144.03       138.        15.     0.005   231.20   8.435E-02   
U-235      163.47       122.        15.     0.006   215.68   1.863E-01   
U-235      185.93       126.        54.     0.020    65.26   6.180E-02   
U-235      205.32       128.         3.     0.001  1125.53   3.900E-02   
Eu-152     345.55        60.       -12.    -0.004   193.15  -4.198E-02   
Cs-137     665.81        13.         1.     0.000  1358.71   1.301E-03   
Eu-154     723.84        32.        -2.    -0.001   849.84  -1.503E-02   
Pa-234     879.27        13.         6.     0.002   184.22   1.058E-01   
Pa-234     883.65        26.        -4.    -0.002   356.83  -7.706E-02   
Pa-234     946.11        19.         2.     0.001   519.66   3.425E-02   
Eu-154     995.07        25.        -6.    -0.002   242.96  -1.158E-01   
Eu-154    1005.96        22.        -1.     0.000  1340.01  -1.125E-02   
Eu-152    1114.45        17.        -3.    -0.001   442.77  -4.371E-02   
Eu-154    1270.15        14.        -2.    -0.001   464.34  -1.584E-02   
Co-60     1332.70        20.         1.     0.000  1355.18   2.334E-03   
Eu-152    1409.19         8.         4.     0.002   210.62   5.135E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0222E-01    7.0222E-01   1.5123E-01    1.5956E-01  7.148E-02
Am-241 #A    2.6267E-02    2.6272E-02   1.3331E-01    1.3332E-01  1.081E-01
Bi-212       3.9467E-01    3.9467E-01   3.8546E-01    3.8598E-01  2.598E-01
Bi-214       5.7237E-01    5.7240E-01   1.1202E-01    1.1501E-01  4.655E-02
Co-60  #A    2.2989E-03    2.3340E-03   3.1630E-02    3.1631E-02  2.575E-02
Cs-137 #A    1.2978E-03    1.3012E-03   1.7680E-02    1.7680E-02  1.435E-02
Eu-152 #A   -9.5275E-04   -9.5840E-04   1.3694E-03    1.3705E-03  6.371E-02
Eu-154 #A    2.9004E-02    2.9275E-02   3.9029E-02    3.9059E-02  2.158E-01
K-40         9.9457E+00    9.9457E+00   1.0960E+00    1.2046E+00  3.288E-01
Pa-234 #A    1.8619E-02    1.8619E-02   3.4300E-02    3.4611E-02  1.042E-01
Pb-212       6.4296E-01    6.4296E-01   8.7365E-02    1.0227E-01  4.116E-02
Pb-214       6.0549E-01    6.0552E-01   1.0399E-01    1.0931E-01  5.325E-02
Ra-226       1.0731E+00    1.0731E+00   6.1521E-01    6.1950E-01  4.112E-01
Th-234 #A    7.8203E-01    7.8203E-01   7.1326E-01    7.1710E-01  1.036E+00
Tl-208       2.2919E-01    2.2919E-01   5.1693E-02    5.3768E-02  2.210E-02
U-235  #A    7.1602E-02    7.1602E-02   4.6730E-02    4.6956E-02  1.565E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.417E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.4165810E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-06                Received:        01/30/13                      
Lab ID:          243261-002                    Prepared:        02/13/13 09:28                
Matrix:          Soil                          Analyzed:        03/13/13 14:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.180           0.174          0.133            0.9     
Bismuth-212                           0.589           0.465          0.281                    
Bismuth-214                           0.641           0.0982         0.0352                   
Cesium-137                            0.00619 U       0.0246         0.0196           0.07    
Cobalt-60                             0 U             0.0112         0.0201           0.03    
Europium-152                          0.0139 U        0.0302         0.0513           0.1     
Europium-154                          0.0113 U        0.0415         0.136            0.2     
Lead-212                              0.619           0.0811         0.0398                   
Lead-214                              0.666           0.104          0.0462                   
Potassium-40                         11.0             1.05           0.247                    
Protactinium-234                      0.0154 U        0.0379         0.104                    
Radium-226 (By Bismuth-214)           0.641           0.0982         0.0352           0.2     
Thallium-208                          0.276           0.0540         0.0216                   
Thorium-232 (By Actinium-228)         0.758           0.125          0.0635           0.9     
Thorium-234                           0.706 U         1.49           1.19                     
Uranium-235                           0.0477 U        0.0320         0.141            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-002                   Client ID : 12-PE-E0773-06        

Seqnum : 1513104131009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130313_009                                Batch         : 195398                       Time      : 13-MAR-2013 14:36     

Cal    : 13-MAR-2013 07:42:14,09-JAN-2013 12:22:14     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.180         0.133   .17396        .17446       0.0020  u    
Bismuth-212                     0.589         0.281   .46543        .4664        0.10    u    
Bismuth-214                     0.641         0.0352  .098238       .10248       -0.0053 u    
Cesium-137                      0.00619       0.0196  .024589       .02459       0       u    
Cobalt-60                       0             0.0201  .011229       .011229      0.0023  u    
Europium-152                    0.0139        0.0513  .030194       .030205      0.040   u    
Europium-154                    0.0113        0.136   .041485       .041489      0.0073  u    
Lead-212                        0.619         0.0398  .081146       .095951      -0.014  u    
Lead-214                        0.666         0.0462  .10368        .11012       0.011   u    
Potassium-40                    11.0          0.247   1.0484        1.1856       -0.15   u    
Protactinium-234                0.0154        0.104   .037911       .038104      0.037   u    
Radium-226 (By Bismuth-214)     0.641         0.0352  .098238       .10248       -0.0053 u    
Thallium-208                    0.276         0.0216  .054014       .056884      0.0068  u    
Thorium-232 (By Actinium-228)   0.758         0.0635  .12493        .13647       0.032   u    
Thorium-234                     0.706         1.19    1.4915        1.493        0.022   u    
Uranium-235                     0.0477        0.141   .031952       .032099      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1513104131009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-06          
Sample Description: 243261-002, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130313_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:38           Live Time: 2700   sec

Acquisition Time: 3/13/2013 14:36:18        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:12           Dead Time: 0.10   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.580E-01      1.249E-01      1.365E-01      6.345E-02
Am-241    #      1.803E-01      1.740E-01      1.745E-01      1.334E-01
Bi-212    #      5.888E-01      4.654E-01      4.664E-01      2.808E-01
Bi-214           6.414E-01      9.824E-02      1.025E-01      3.524E-02
Co-60     #AB    0.000E+00      1.123E-02      1.123E-02      2.013E-02
Cs-137    #AB    6.190E-03      2.459E-02      2.459E-02      1.957E-02
Eu-152     AB    1.394E-02      3.019E-02      3.020E-02      5.132E-02
Eu-154    #AB    1.133E-02      4.149E-02      4.149E-02      1.356E-01
K-40             1.101E+01      1.048E+00      1.186E+00      2.474E-01
Pa-234    #AB    1.540E-02      3.791E-02      3.810E-02      1.035E-01
Pb-212           6.192E-01      8.115E-02      9.595E-02      3.984E-02
Pb-214           6.662E-01      1.037E-01      1.101E-01      4.619E-02
Ra-226           1.209E+00      6.240E-01      6.293E-01      4.058E-01
Th-234    #AB    7.064E-01      1.492E+00      1.493E+00      1.194E+00
Tl-208           2.764E-01      5.401E-02      5.688E-02      2.161E-02
U-235     #AB    4.773E-02      3.195E-02      3.210E-02      1.414E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.675E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_009.An1               

Sample description                                             
243261-002, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313_009.An1

Acquisition information
Start time:                 3/13/2013 14:36:18
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2900E+02) = 

8.2149E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0767

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.64       41.  37.03   0.44  1.529E-02    59.54  35.920  2.296E-01 Am241 
63.56       16. 105.57   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.66       77.  27.19   0.89  2.829E-02
77.30      166.  12.26   0.89  3.026E-02
89.76       45.  34.64   0.52  3.808E-02
93.78       51.  38.08   0.91  3.990E-02    93.35   5.760  6.687E-01 U235  

93.35   4.100  9.394E-01 Ac228 
93.35   5.760  6.687E-01 U235  

93.78       51.  38.08   0.91  3.990E-02    93.35   5.760  6.687E-01 U235  
93.35   4.100  9.394E-01 Ac228 

123.00        9. 183.03   0.93  4.864E-02   123.07  40.400    PBC<MDA Eu154 
186.05       68.  25.81   0.49  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.209E+00 Ra226 
186.06       53.  33.47   0.98  4.819E-02   185.72  57.000  5.854E-02 U235  

186.21   3.555  9.394E-01 Ra226 
185.72  57.000  5.854E-02 U235  

238.62      391.   6.42   1.01  4.318E-02   238.63  43.600  6.192E-01 Pb212 
241.82       69.  26.70   0.76  4.285E-02   242.00   7.268  6.741E-01 Pb214 
277.37       22.  58.49   1.06  3.962E-02   277.37   6.600  2.527E-01 Tl208 
295.12      188.  10.41   1.08  3.814E-02   295.22  18.414  7.947E-01 Pb214 
299.71       16.  73.28   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.09      100.  15.76   1.23  3.494E-02   338.32  11.400  7.609E-01 Ac228 
351.83      273.   7.54   1.17  3.404E-02   351.93  35.600  6.646E-01 Pb214 
569.49        6. 123.11   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.07      188.   9.77   1.10  2.417E-02   583.19  85.000  2.782E-01 Tl208 
609.30      233.   7.38   0.91  2.345E-02   609.31  45.490  6.414E-01 Bi214 
661.58        4. 198.61   1.36  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.30       23.  39.52   1.41  2.078E-02   727.33   6.650  5.074E-01 Bi212 
860.11       14.  52.72   1.51  1.851E-02   860.53  12.400  1.887E-01 Tl208 
880.25        2. 335.38   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.30      109.  12.23   1.71  1.779E-02   911.20  26.200  7.090E-01 Ac228 
968.94       74.  14.60   0.97  1.704E-02   968.96  15.900  8.368E-01 Ac228 

1112.32        1. 554.41   1.69  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.02       68.  13.99   1.74  1.535E-02  1120.29  14.910  9.013E-01 Bi214 
1408.08        5. 108.32   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      496.   4.60   1.66  1.254E-02  1460.82  10.550  1.101E+01 K40   
1620.15        5.  94.55   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.99       23.  29.23   2.16  1.069E-02  1764.49  15.310  4.209E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.97    74.71       194.        74. 2.627E+03   61.37   1.127  -      s 
308.51    77.35       148.       147. 4.871E+03   29.48   0.692  -        
358.10    89.76        99.        45. 1.182E+03   69.28   0.517  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.51    59.58       106.        32.     0.012    96.50   0.880s
Th-234    253.40    63.56       139.        16.     0.006   211.13   0.884s
Th-234    369.46    92.60       228.        -5.    -0.002   810.72   0.907s
U-235     372.45    93.35       160.        51.     0.019    76.15   0.908D
Ac-228    372.45    93.35       160.        51.     0.019    76.15   0.908D
Eu-154    490.96   123.00       127.         9.     0.003   366.07   0.932s
Pa-234    521.34   130.60       173.        -9.    -0.003   439.41   0.939s
U-235     652.41   163.40       154.       -15.    -0.006   239.14   0.964s
U-235     742.99   186.06       130.        53.     0.020    66.94   0.982s
Ra-226    742.93   186.05        96.        68.     0.025    51.62   0.489s
U-235     818.82   205.03       122.        -9.    -0.003   370.93   0.998s
Pb-212    953.08   238.62       112.       383.     0.142    12.84   1.014 
Pb-214    965.88   241.82       104.        69.     0.026    53.40   0.761s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1107.99   277.37        70.        22.     0.008   116.97   1.056s
Pb-214   1178.95   295.12        68.       183.     0.068    20.83   1.083 
Pb-212   1197.29   299.71        70.        16.     0.006   146.56   1.074s
Ac-228   1350.73   338.09        54.       100.     0.037    31.53   1.232 
Eu-152   1368.46   342.52        44.        -7.    -0.003   264.56   1.109s
Pb-214   1405.69   351.83        62.       265.     0.098    15.09   1.170 
Pa-234   2276.08   569.49        28.         6.     0.002   246.23   1.285s
Tl-208   2330.40   583.07        39.       188.     0.070    19.54   1.098 
Bi-214   2435.32   609.30        28.       225.     0.083    14.77   0.907s
Cs-137   2644.40   661.58        27.         4.     0.001   397.21   1.356s
Eu-154   2891.51   723.35        50.        -9.    -0.004   221.05   1.404s
Bi-212   2907.31   727.30        30.        23.     0.009    79.05   1.407s
Eu-152   3112.44   778.57        33.        -4.    -0.001   413.63   1.446s
Bi-212   3137.37   784.80        32.        -4.    -0.002   372.55   1.451s
Tl-208   3438.73   860.11        21.        14.     0.005   105.43   1.508 
Pa-234   3519.31   880.25        19.         2.     0.001   670.76   1.523s
Ac-228   3643.54   911.30        17.       109.     0.040    24.46   1.706 
Pa-234   3784.62   946.55        36.        -4.    -0.002   409.93   1.572s
Eu-152   3846.89   962.11        24.        -3.    -0.001   420.29   1.585 
Ac-228   3874.21   968.94        12.        74.     0.028    29.19   0.968s
Eu-154   3985.74   996.80        32.        -6.    -0.002   273.95   1.609s
Eu-154   3998.58  1000.01        11.        -1.     0.000   851.81   1.616s
Eu-152   4448.14  1112.32        21.         1.     0.000  1108.82   1.695 
Bi-214   4478.94  1120.02        10.        68.     0.025    27.98   1.735s
Eu-152   5632.41  1408.08        14.         5.     0.002   216.65   1.910 
K-40     5843.52  1460.79        21.       479.     0.177     9.20   1.661 
Bi-212   6481.91  1620.15        10.         5.     0.002   189.09   2.060s
Bi-214   7058.27  1763.99        11.        23.     0.008    58.47   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5802E-01                                      5.12E+12             
911.20 7.090E-01  (  6.345E-02 1.22E+01 2.62E+01 G  
968.96 8.368E-01  (  9.253E-02 1.46E+01 1.59E+01 G  
338.32 7.609E-01  (  1.313E-01 1.58E+01 1.14E+01 G  

Energy duplication    
93.35 9.394E-01 ?   5.476E-01 3.81E+01 4.10E+00 XA 

Am-241   I   1.8027E-01                                      1.58E+05             
59.54 1.803E-01 ?(  1.334E-01 4.82E+01 3.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.8879E-01                                      5.12E+12             
727.33 5.074E-01 ?(  2.808E-01 3.95E+01 6.65E+00 G  
785.37-6.133E-01 -   1.820E+00 1.86E+02 1.11E+00 G  

1620.74 9.472E-01 &(  1.314E+00 9.45E+01 1.51E+00 G  

Bi-214   N   6.4144E-01                                      5.84E+05             
609.31 6.414E-01  (P 3.524E-02 7.38E+00 4.55E+01 G  

1120.29 9.013E-01 + P 9.885E-02 1.40E+01 1.49E+01 G  
1764.49 4.209E-01 -   1.409E-01 2.92E+01 1.53E+01 G  

Cs-137   I   6.1903E-03                                      1.10E+04             
661.66 6.190E-03 &(  1.957E-02 1.99E+02 8.50E+01 G  

Eu-152   I   1.3937E-02                                      4.94E+03             
344.28-2.452E-02 ?(  5.132E-02 1.32E+02 2.66E+01 G  
121.78 2.617E-03 %   4.632E-02 1.08E+03 2.84E+01 G  
778.90-4.815E-02 +   1.593E-01 2.07E+02 1.30E+01 G  
964.08-4.218E-02 +   1.411E-01 2.10E+02 1.45E+01 G  

1112.08 1.772E-02  (  1.596E-01 5.54E+02 1.34E+01 G  
1408.01 6.055E-02  (  9.904E-02 1.08E+02 2.09E+01 G  

Eu-154   I   1.1333E-02                                      3.14E+03             
873.18 2.939E-03 %(  1.356E-01 2.81E+03 1.22E+01 G  
123.07 1.386E-02 &(  4.109E-02 1.83E+02 4.04E+01 G  

1274.43 0.000E+00 -   5.460E-02 1.00E+03 3.49E+01 G  
723.30-6.962E-02 +   1.212E-01 1.11E+02 2.00E+01 G  

1004.72-1.192E-02 &   8.161E-02 4.26E+02 1.79E+01 G  
996.25-1.064E-01 +   2.295E-01 1.37E+02 1.05E+01 G  

K-40     N   1.1011E+01                                      4.57E+11             
1460.82 1.101E+01  (P 2.474E-01 4.60E+00 1.06E+01 G  

Pa-234   N   1.5397E-02                                      1.63E+12             
131.30-2.895E-02 ?(  1.035E-01 2.20E+02 1.82E+01 G  
569.50 8.578E-02 &(  1.648E-01 1.23E+02 9.30E+00 G  
946.00-5.510E-02 +   1.808E-01 2.05E+02 1.35E+01 G  
880.52 2.993E-02 ?(  1.614E-01 3.35E+02 1.05E+01 G  
883.24 9.923E-03 %   1.789E-01 1.10E+03 9.70E+00 G  

Pb-212   N   6.1916E-01                                      5.12E+12             
238.63 6.192E-01  (P 3.984E-02 6.42E+00 4.36E+01 G  
300.09 4.120E-01 - P 4.925E-01 7.33E+01 3.18E+00 G  

Pb-214   N   6.6618E-01                                      5.84E+05             
351.93 6.646E-01  (P 4.619E-02 7.54E+00 3.56E+01 G  
295.22 7.947E-01 + P 8.301E-02 1.04E+01 1.84E+01 G  
242.00 6.741E-01 *(  2.321E-01 2.67E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.2088E+00                                      5.84E+05             
186.21 1.209E+00  (  4.058E-01 2.58E+01 3.56E+00 G  

Th-234   N   7.0644E-01                                      1.63E+12             
63.30 7.064E-01 ?(  1.194E+00 1.06E+02 3.75E+00 G  
92.59-9.387E-02 &   6.233E-01 4.05E+02 4.34E+00 G  

Tl-208   N   2.7638E-01                                      5.12E+12             
583.19 2.782E-01  (  2.161E-02 9.77E+00 8.50E+01 G  
277.37 2.527E-01 ?(  2.265E-01 5.85E+01 6.60E+00 G  
860.53 1.887E-01 -   1.416E-01 5.27E+01 1.24E+01 G  

U-235    N   4.7731E-02                                      2.57E+11             
143.77-8.567E-03 %(  1.414E-01 1.00E+03 1.09E+01 G  
205.32-1.118E-01 &   3.358E-01 1.85E+02 5.02E+00 G  
163.36-1.808E-01 +   3.478E-01 1.20E+02 5.08E+00 G  
185.72 5.854E-02  (  2.943E-02 3.35E+01 5.70E+01 G  

Energy duplication    
93.35 6.687E-01     3.898E-01 3.81E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.56       139.        16.     0.006   211.13   7.064E-01   
Th-234      92.60       228.        -5.    -0.002   810.72  -9.387E-02   
U-235       93.35       160.        51.     0.019    76.15   6.687E-01   
Eu-154     123.00       127.         9.     0.003   366.07   1.386E-02   
Pa-234     130.60       173.        -9.    -0.003   439.41  -2.895E-02   
U-235      163.40       154.       -15.    -0.006   239.14  -1.808E-01   
U-235      186.06       130.        53.     0.020    66.94   5.854E-02   
U-235      205.03       122.        -9.    -0.003   370.93  -1.118E-01   
Pa-234     569.49        28.         6.     0.002   246.23   8.578E-02   
Cs-137     661.58        27.         4.     0.001   397.21   6.190E-03   
Eu-154     723.35        50.        -9.    -0.004   221.05  -6.962E-02   
Bi-212     727.30        30.        23.     0.009    79.05   5.074E-01   
Bi-212     784.80        32.        -4.    -0.002   372.55  -6.133E-01   
Pa-234     880.25        19.         2.     0.001   670.76   2.993E-02   
Pa-234     946.55        36.        -4.    -0.002   409.93  -5.510E-02   
Eu-154     996.80        32.        -6.    -0.002   273.95  -1.064E-01   
Eu-154    1000.01        11.        -1.     0.000   851.81  -1.192E-02   
Bi-212    1620.15        10.         5.     0.002   189.09   9.472E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5802E-01    7.5802E-01   1.2493E-01    1.3647E-01  6.345E-02
Am-241 #     1.8024E-01    1.8027E-01   1.7396E-01    1.7446E-01  1.334E-01
Bi-212 #     5.8879E-01    5.8879E-01   4.6543E-01    4.6640E-01  2.808E-01
Bi-214       6.4141E-01    6.4144E-01   9.8238E-02    1.0248E-01  3.524E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.1229E-02    1.1229E-02  2.013E-02
Cs-137 #A    6.1739E-03    6.1903E-03   2.4589E-02    2.4590E-02  1.957E-02
Eu-152  A    1.3855E-02    1.3937E-02   3.0194E-02    3.0205E-02  5.132E-02
Eu-154 #A    1.1228E-02    1.1333E-02   4.1485E-02    4.1489E-02  1.356E-01
K-40         1.1011E+01    1.1011E+01   1.0484E+00    1.1856E+00  2.474E-01
Pa-234 #A    1.5397E-02    1.5397E-02   3.7911E-02    3.8104E-02  1.035E-01
Pb-212       6.1916E-01    6.1916E-01   8.1146E-02    9.5951E-02  3.984E-02
Pb-214       6.6614E-01    6.6618E-01   1.0368E-01    1.1012E-01  4.619E-02
Ra-226       1.2087E+00    1.2088E+00   6.2396E-01    6.2932E-01  4.058E-01
Th-234 #A    7.0644E-01    7.0644E-01   1.4915E+00    1.4930E+00  1.194E+00
Tl-208       2.7638E-01    2.7638E-01   5.4014E-02    5.6884E-02  2.161E-02
U-235  #A    4.7731E-02    4.7731E-02   3.1952E-02    3.2099E-02  1.414E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.536E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5361652E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-07                Received:        01/30/13                      
Lab ID:          243261-003                    Prepared:        02/13/13 09:32                
Matrix:          Soil                          Analyzed:        03/13/13 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00377 U        0.190          0.157             0.9    
Bismuth-212                          0.676            0.395          0.254                    
Bismuth-214                          0.546            0.109          0.0473                   
Cesium-137                           0.00339 U        0.0177         0.0140            0.07   
Cobalt-60                           -0.00158 U        0.00300        0.0250            0.03   
Europium-152                         0.0210 U         0.0621         0.0492            0.1    
Europium-154                         0.0214 U         0.0438         0.141             0.2    
Lead-212                             0.647            0.0913         0.0460                   
Lead-214                             0.681            0.108          0.0464                   
Potassium-40                         7.00             0.874          0.275                    
Protactinium-234                     0.0307 U         0.0895         0.102                    
Radium-226 (By Bismuth-214)          0.546            0.109          0.0473            0.2    
Thallium-208                         0.213            0.0427         0.0172                   
Thorium-232 (By Actinium-228)        0.688            0.140          0.0700            0.9    
Thorium-234                          0.428 U          0.484          1.24                     
Uranium-235                          0.0671 U b       0.0475         0.184             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-003                   Client ID : 12-PE-E0773-07        

Seqnum : 1513104131008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130313_008                                Batch         : 195398                       Time      : 13-MAR-2013 13:48     

Cal    : 13-MAR-2013 07:42:14,09-JAN-2013 12:22:14     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                     
Uncert pCi/g Uncert pCi/g                  

Analyte                Result      RL     Counting      Total      Blank    Flags  
Americium-241                  0.00377      0.157  .19047       .19047       0.0020  u        
Bismuth-212                    0.676        0.254  .3946        .39612       0.10    u        
Bismuth-214                    0.546        0.0473 .10944       .11222       -0.0053 u        
Cesium-137                     0.00339      0.0140 .017672      .017673      0       u        
Cobalt-60                      -0.00158     0.0250 .0030037     .0030046     0.0023  u        
Europium-152                   0.0210       0.0492 .062051      .062063      0.040   u        
Europium-154                   0.0214       0.141  .043756      .043771      0.0073  u        
Lead-212                       0.647        0.0460 .091256      .10579       -0.014  u        
Lead-214                       0.681        0.0464 .10801       .11447       0.011   u        
Potassium-40                   7.00         0.275  .87356       .94173       -0.15   u        
Protactinium-234               0.0307       0.102  .089459      .089784      0.037   u        
Radium-226 (By Bismuth-214)    0.546        0.0473 .10944       .11222       -0.0053 u        
Thallium-208                   0.213        0.0172 .04266       .044823      0.0068  u        
Thorium-232 (By Actinium-228)  0.688        0.0700 .1402        .1488        0.032   u        
Thorium-234                    0.428        1.24   .48448       .48618       0.022   u        
Uranium-235                    0.0671       0.184  .047486      .047681      -0.052  MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513104131008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-07          
Sample Description: 243261-003, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130313_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:39           Live Time: 2700   sec

Acquisition Time: 3/13/2013 13:48:03        Real Time: 2702   sec
Analysis Time: 3/27/2013 09:11           Dead Time: 0.09   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.879E-01      1.402E-01      1.488E-01      6.998E-02
Am-241    #AB    3.772E-03      1.905E-01      1.905E-01      1.567E-01
Bi-212    #      6.759E-01      3.946E-01      3.961E-01      2.540E-01
Bi-214    #      5.465E-01      1.094E-01      1.122E-01      4.734E-02
Co-60     #AB   -1.576E-03      3.004E-03      3.005E-03      2.502E-02
Cs-137    #AB    3.394E-03      1.767E-02      1.767E-02      1.403E-02
Eu-152    #AB    2.095E-02      6.205E-02      6.206E-02      4.919E-02
Eu-154    #AB    2.142E-02      4.376E-02      4.377E-02      1.409E-01
K-40             6.999E+00      8.736E-01      9.417E-01      2.746E-01
Pa-234    #AB    3.067E-02      8.946E-02      8.978E-02      1.016E-01
Pb-212           6.471E-01      9.126E-02      1.058E-01      4.601E-02
Pb-214           6.814E-01      1.080E-01      1.145E-01      4.637E-02
Ra-226    #      7.110E-01      6.593E-01      6.611E-01      5.099E-01
Th-234    #AB    4.285E-01      4.845E-01      4.862E-01      1.241E+00
Tl-208           2.131E-01      4.266E-02      4.482E-02      1.722E-02
U-235      AB    6.706E-02      4.749E-02      4.768E-02      1.837E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.174E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:11:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_008.An1               

Sample description                                             
243261-003, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313_008.An1

Acquisition information
Start time:                 3/13/2013 13:48:03
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1249

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.26        3. 524.80   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.83      105.  19.03   0.89  2.843E-02
77.22      153.  13.70   0.89  3.021E-02
87.37       69.  24.91   0.90  3.677E-02
89.98       45.  36.60   0.91  3.820E-02
92.71       37.  56.54   0.91  3.953E-02    92.59   4.343  6.738E-01 Th234 

93.35   4.100  7.071E-01 Ac228 
93.05       95.  21.75   0.89  3.990E-02    92.59   4.343  1.708E+00 Th234 

93.35   4.100  1.792E+00 Ac228 
93.35   5.760  1.276E+00 U235  

93.44       48.  39.92   0.91  3.990E-02    93.35   4.100  9.142E-01 Ac228 
93.35   5.760  6.507E-01 U235  

115.22       13.  88.28   0.50  4.726E-02
122.65       17. 102.13   0.93  4.864E-02   123.07  40.400    PBC<MDA Eu154 
130.77       13. 145.84   0.94  4.955E-02   131.30  18.200    PBC<MDA Pa234 
185.74       49.  35.41   1.10  4.819E-02   185.72  57.000  5.529E-02 U235  

186.21   3.555  8.872E-01 Ra226 
185.82       39.  46.36   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.110E-01 Ra226 
204.92       27.  50.69   1.00  4.641E-02   205.32   5.020  3.634E-01 U235  
238.57      401.   6.91   0.98  4.318E-02   238.63  43.600  6.471E-01 Pb212 
241.60       68.  25.48   1.38  4.285E-02   242.00   7.268  6.816E-01 Pb214 
277.15       18.  64.40   0.42  3.962E-02   277.37   6.600  2.086E-01 Tl208 
295.22      171.  10.15   1.05  3.813E-02   295.22  18.414  7.353E-01 Pb214 
299.82       40.  30.77   1.24  3.774E-02   300.09   3.180  1.027E+00 Pb212 
338.34       75.  19.80   1.00  3.493E-02   338.32  11.400  5.836E-01 Ac228 
345.30        6. 148.09   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  2.095E-02 Eu152 

351.76      264.   7.68   0.95  3.405E-02   351.93  35.600  6.534E-01 Pb214 
569.84        3. 310.77   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.27      142.  10.01   1.23  2.416E-02   583.19  85.000  2.143E-01 Tl208 
609.14      196.   9.59   1.22  2.345E-02   609.31  45.490  5.464E-01 Bi214 
665.38        2. 260.36   1.36  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.08       30.  29.19   1.41  2.078E-02   727.33   6.650  6.759E-01 Bi212 
860.43       15.  49.31   1.51  1.851E-02   860.53  12.400  2.075E-01 Tl208 
883.61        2. 375.19   1.52  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.23      108.  13.06   1.22  1.779E-02   911.20  26.200  7.155E-01 Ac228 
946.11        1. 616.50   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.25       63.  19.28   0.54  1.704E-02   968.96  15.900  7.173E-01 Ac228 

1120.31       25.  29.37   1.70  1.535E-02  1120.29  14.910  3.366E-01 Bi214 
1172.56        4. 140.86   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.77      299.   5.91   2.03  1.254E-02  1460.82  10.550  6.999E+00 K40   
1764.16       38.  18.07   2.16  1.069E-02  1764.49  15.310  7.287E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.70    74.90       131.        95. 3.342E+03   39.78   0.869  -      sM
308.25    77.29       168.       162. 5.362E+03   29.78   1.030  -       M
348.61    87.38       109.        75. 2.034E+03   47.46   1.080  -       M
359.05    90.00        81.        45. 1.178E+03   63.96   0.324  -      sM
459.85   115.22        67.        13. 2.835E+02  176.56   0.499 PB-212  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.19    63.26       145.         3.     0.001  1049.60   0.884s
Th-234    369.88    92.71       204.        37.     0.014   113.08   0.907s
Ac-228    372.45    93.35       126.        95.     0.035    43.49   0.886D
U-235     372.45    93.35       161.        48.     0.018    79.83   0.908D
Eu-154    489.57   122.65       135.        17.     0.006   204.25   0.932s
Pa-234    521.98   130.77       161.        13.     0.005   291.68   0.939s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     741.71   185.74       105.        49.     0.018    70.81   1.101s
Ra-226    742.05   185.82       146.        39.     0.015    92.73   0.983s
U-235     818.39   204.92        82.        27.     0.010   101.38   0.998 
Pb-212    952.89   238.57       144.       393.     0.146    13.82   0.977 
Pb-214    965.00   241.60        94.        68.     0.025    50.97   1.381s
Tl-208   1107.11   277.15        50.        18.     0.007   128.81   0.421s
Pb-214   1179.36   295.22        51.       167.     0.062    20.31   1.048 
Pb-212   1197.74   299.82        43.        40.     0.015    61.53   1.245 
Ac-228   1351.75   338.34        56.        75.     0.028    39.61   1.000 
Eu-152   1379.55   345.30        39.         6.     0.002   296.18   1.109s
Pb-214   1405.41   351.76        61.       255.     0.095    15.35   0.952 
Pa-234   2277.47   569.84        31.         3.     0.001   621.54   1.285s
Tl-208   2331.18   583.27        24.       142.     0.053    20.02   1.229 
Bi-214   2434.66   609.14        49.       188.     0.070    19.18   1.223s
Cs-137   2659.62   665.38        13.         2.     0.001   520.73   1.356s
Eu-154   2896.92   724.70        52.        -9.    -0.003   240.67   1.403s
Bi-212   2906.43   727.08        24.        30.     0.011    58.38   1.406s
Eu-152   3109.56   777.85        22.        -1.    -0.001   979.24   1.446s
Bi-212   3139.30   785.28        26.        -2.    -0.001   638.19   1.451s
Tl-208   3439.99   860.43        21.        15.     0.006    98.62   1.508s
Pa-234   3519.32   880.26        22.        -5.    -0.002   306.72   1.523s
Pa-234   3532.73   883.61        16.         2.     0.001   750.37   1.525s
Ac-228   3643.29   911.23        20.       108.     0.040    26.11   1.221 
Pa-234   3782.87   946.11        19.         1.     0.000  1232.99   1.572s
Ac-228   3875.48   969.25        25.        63.     0.023    38.57   0.535s
Eu-154   3986.46   996.98        25.        -4.    -0.001   366.94   1.609s
Eu-154   4012.17  1003.40        27.        -4.    -0.001   420.98   1.616s
Eu-152   4453.20  1113.58        25.        -3.    -0.001   503.08   1.695s
Bi-214   4480.11  1120.31        24.        25.     0.009    58.73   1.701s
Co-60    4689.32  1172.56        17.         4.     0.002   281.71   1.740s
Co-60    5316.59  1329.22        21.        -5.    -0.002   256.94   1.855s
K-40     5843.44  1460.77        25.       299.     0.111    11.81   2.026 
Bi-214   7058.97  1764.16         5.        38.     0.014    36.14   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8793E-01                                      5.12E+12             
911.20 7.155E-01  (  6.998E-02 1.31E+01 2.62E+01 G  
968.96 7.173E-01  (  1.341E-01 1.93E+01 1.59E+01 G  
338.32 5.836E-01  (  1.357E-01 1.98E+01 1.14E+01 G  

Energy duplication    
93.35 1.792E+00 +   4.963E-01 2.17E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   3.7723E-03                                      1.58E+05             
59.54 3.772E-03 &(  1.567E-01 2.52E+03 3.59E+01 G  

Bi-212   N   6.7590E-01                                      5.12E+12             
727.33 6.759E-01 ?(  2.540E-01 2.92E+01 6.65E+00 G  
785.37-3.246E-01 -   1.669E+00 3.19E+02 1.11E+00 G  

1620.74 0.000E+00 &   2.548E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.4645E-01                                      5.84E+05             
609.31 5.464E-01 @(P 4.734E-02 9.59E+00 4.55E+01 G  

1120.29 3.366E-01 - P 1.554E-01 2.94E+01 1.49E+01 G  
1764.49 7.287E-01 +   9.807E-02 1.81E+01 1.53E+01 G  

Co-60    T  -1.5756E-03                                      1.93E+03             
1332.49-1.255E-02 ?(  2.502E-02 1.28E+02 1.00E+02 G  
1173.23 9.414E-03 &(  2.057E-02 1.41E+02 9.98E+01 G  

Cs-137   I   3.3937E-03                                      1.10E+04             
661.66 3.394E-03 ?(  1.403E-02 2.60E+02 8.50E+01 G  

Eu-152   I   2.0950E-02                                      4.94E+03             
344.28 2.095E-02 ?(  4.919E-02 1.48E+02 2.66E+01 G  
121.78 8.902E-04 %   5.819E-02 3.97E+03 2.84E+01 G  
778.90-1.649E-02 +   1.310E-01 4.90E+02 1.30E+01 G  
964.08-1.103E-03 %   2.019E-01 1.11E+04 1.45E+01 G  

1112.08-4.364E-02 +   1.758E-01 2.52E+02 1.34E+01 G  
1408.01-1.754E-04 %   9.898E-02 3.43E+04 2.09E+01 G  

Eu-154   I   2.1423E-02                                      3.14E+03             
873.18 4.872E-03 %(  1.409E-01 1.76E+03 1.22E+01 G  
123.07 2.641E-02  (  4.313E-02 1.02E+02 4.04E+01 G  

1274.43 0.000E+00 -   7.864E-02 1.00E+03 3.49E+01 G  
723.30-6.616E-02 &   1.259E-01 1.20E+02 2.00E+01 G  

1004.72-3.795E-02 +   1.274E-01 2.10E+02 1.79E+01 G  
996.25-7.088E-02 +   2.061E-01 1.83E+02 1.05E+01 G  

K-40     N   6.9985E+00                                      4.57E+11             
1460.82 6.999E+00  (P 2.746E-01 5.91E+00 1.06E+01 G  

Pa-234   N   3.0670E-02                                      1.63E+12             
131.30 4.310E-02 &(  1.016E-01 1.46E+02 1.82E+01 G  
569.50 3.517E-02 ?(  1.765E-01 3.11E+02 9.30E+00 G  
946.00 1.342E-02 &(  1.345E-01 6.16E+02 1.35E+01 G  
880.52-7.381E-02 +   1.776E-01 1.53E+02 1.05E+01 G  
883.24 2.705E-02 &(  1.633E-01 3.75E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.4713E-01                                      5.12E+12             
238.63 6.471E-01  (P 4.601E-02 6.91E+00 4.36E+01 G  
300.09 1.027E+00 + P 3.955E-01 3.08E+01 3.18E+00 G  

Pb-214   N   6.8135E-01                                      5.84E+05             
351.93 6.534E-01  (P 4.637E-02 7.68E+00 3.56E+01 G  
295.22 7.353E-01  (P 7.373E-02 1.02E+01 1.84E+01 G  
242.00 6.816E-01  (  2.254E-01 2.55E+01 7.27E+00 G  

Ra-226   N   7.1101E-01                                      5.84E+05             
186.21 7.110E-01  (  5.099E-01 4.64E+01 3.56E+00 G  

Th-234   N   4.2846E-01                                      1.63E+12             
63.30 1.443E-01 ?(  1.241E+00 5.25E+02 3.75E+00 G  
92.59 6.738E-01  (  6.007E-01 5.65E+01 4.34E+00 G  

Tl-208   N   2.1311E-01                                      5.12E+12             
583.19 2.143E-01  (  1.722E-02 1.00E+01 8.50E+01 G  
277.37 2.086E-01  (  1.960E-01 6.44E+01 6.60E+00 G  
860.53 2.075E-01 ?(  1.443E-01 4.93E+01 1.24E+01 G  

U-235    N   6.7057E-02                                      2.57E+11             
143.77-7.601E-03 %(  1.837E-01 1.47E+03 1.09E+01 G  
205.32 3.634E-01  (  2.811E-01 5.07E+01 5.02E+00 G  
163.36 0.000E+00 -   3.503E-01 1.00E+03 5.08E+00 G  
185.72 5.529E-02  (  2.694E-02 3.54E+01 5.70E+01 G  

Energy duplication    
93.35 6.507E-01     3.992E-01 3.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.26       145.         3.     0.001  1049.60   1.443E-01   
Th-234      92.71       204.        37.     0.014   113.08   6.738E-01   
Eu-154     122.65       135.        17.     0.006   204.25   2.641E-02   
Pa-234     130.77       161.        13.     0.005   291.68   4.310E-02   
Ra-226     185.82       146.        39.     0.015    92.73   7.110E-01   
Eu-152     345.30        39.         6.     0.002   296.18   2.095E-02   
Pa-234     569.84        31.         3.     0.001   621.54   3.517E-02   
Cs-137     665.38        13.         2.     0.001   520.73   3.394E-03   
Eu-154     724.70        52.        -9.    -0.003   240.67  -6.616E-02   
Eu-152     777.85        22.        -1.    -0.001   979.24  -1.649E-02   
Pa-234     880.26        22.        -5.    -0.002   306.72  -7.381E-02   
Pa-234     883.61        16.         2.     0.001   750.37   2.705E-02   
Pa-234     946.11        19.         1.     0.000  1232.99   1.342E-02   
Eu-154     996.98        25.        -4.    -0.001   366.94  -7.088E-02   
Eu-154    1003.40        27.        -4.    -0.001   420.98  -3.795E-02   
Eu-152    1113.58        25.        -3.    -0.001   503.08  -4.364E-02   
Co-60     1172.56        17.         4.     0.002   281.71   9.414E-03   
Co-60     1329.22        21.        -5.    -0.002   256.94  -1.255E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8793E-01    6.8793E-01   1.4020E-01    1.4880E-01  6.998E-02
Am-241 #A    3.7716E-03    3.7723E-03   1.9047E-01    1.9047E-01  1.567E-01
Bi-212 #     6.7590E-01    6.7590E-01   3.9460E-01    3.9612E-01  2.540E-01
Bi-214 #     5.4642E-01    5.4645E-01   1.0944E-01    1.1222E-01  4.734E-02
Co-60  #A   -1.5519E-03   -1.5756E-03   3.0037E-03    3.0046E-03  2.502E-02
Cs-137 #A    3.3847E-03    3.3937E-03   1.7672E-02    1.7673E-02  1.403E-02
Eu-152 #A    2.0827E-02    2.0950E-02   6.2051E-02    6.2063E-02  4.919E-02
Eu-154 #A    2.1224E-02    2.1423E-02   4.3756E-02    4.3771E-02  1.409E-01
K-40         6.9985E+00    6.9985E+00   8.7356E-01    9.4173E-01  2.746E-01
Pa-234 #A    3.0670E-02    3.0670E-02   8.9459E-02    8.9784E-02  1.016E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:11:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_008.An1               

Pb-212       6.4713E-01    6.4713E-01   9.1256E-02    1.0579E-01  4.601E-02
Pb-214       6.8132E-01    6.8135E-01   1.0801E-01    1.1447E-01  4.637E-02
Ra-226 #     7.1098E-01    7.1101E-01   6.5932E-01    6.6108E-01  5.099E-01
Th-234 #A    4.2846E-01    4.2846E-01   4.8448E-01    4.8618E-01  1.241E+00
Tl-208       2.1311E-01    2.1311E-01   4.2660E-02    4.4823E-02  1.722E-02
U-235   A    6.7057E-02    6.7057E-02   4.7486E-02    4.7681E-02  1.837E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.045E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.0450405E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-08                Received:        01/30/13                      
Lab ID:          243261-004                    Prepared:        02/13/13 09:37                
Matrix:          Soil                          Analyzed:        03/13/13 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0376 U         0.164          0.133             0.9    
Bismuth-212                          0.612            0.418          0.282                    
Bismuth-214                          0.533            0.107          0.0430                   
Cesium-137                          -0.00563 U        0.0300         0.0242            0.07   
Cobalt-60                            0.00427 U        0.0236         0.0187            0.03   
Europium-152                         0.00568 U        0.0568         0.0462            0.1    
Europium-154                         0.0340 U b       0.0853         0.277             0.2    
Lead-212                             0.537            0.0759         0.0352                   
Lead-214                             0.565            0.0943         0.0487                   
Potassium-40                         6.50             0.901          0.325                    
Protactinium-234                     0.0298 U         0.0990         0.0952                   
Radium-226 (By Bismuth-214)          0.533            0.107          0.0430            0.2    
Thallium-208                         0.166            0.0394         0.0162                   
Thorium-232 (By Actinium-228)        0.440            0.116          0.0807            0.9    
Thorium-234                          0.696 U          0.673          1.10                     
Uranium-235                         -0.0933 U         0.203          0.163             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-004                   Client ID : 12-PE-E0773-08        

Seqnum : 1503104116009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130313_009                                Batch         : 195398                       Time      : 13-MAR-2013 13:35     

Cal    : 13-MAR-2013 07:27:43,09-JAN-2013 09:04:01     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                     
Uncert pCi/g Uncert pCi/g                  

Analyte                Result      RL     Counting      Total      Blank    Flags  
Americium-241                  -0.0376      0.133  .16386       .16388       0.0020  u        
Bismuth-212                    0.612        0.282  .41831       .41949       0.10    u        
Bismuth-214                    0.533        0.0430 .10704       .10975       -0.0053 u        
Cesium-137                     -0.00563     0.0242 .030049      .03005       0       u        
Cobalt-60                      0.00427      0.0187 .023612      .023613      0.0023  u        
Europium-152                   0.00568      0.0462 .056794      .056795      0.040   u        
Europium-154                   0.0340       0.277  .085274      .085293      0.0073  MDA+ u b*
Lead-212                       0.537        0.0352 .075871      .087924      -0.014  u        
Lead-214                       0.565        0.0487 .094266      .099369      0.011   u        
Potassium-40                   6.50         0.325  .90143       .95875       -0.15   u        
Protactinium-234               0.0298       0.0952 .098956      .099234      0.037   u        
Radium-226 (By Bismuth-214)    0.533        0.0430 .10704       .10975       -0.0053 u        
Thallium-208                   0.166        0.0162 .039447      .04088       0.0068  u        
Thorium-232 (By Actinium-228)  0.440        0.0807 .11604       .12033       0.032   u        
Thorium-234                    0.696        1.10   .67291       .67612       0.022   u        
Uranium-235                    -0.0933      0.163  .20284       .20293       -0.052  u        

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503104116009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-08          
Sample Description: 243261-004, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130313_009
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:53           Live Time: 2700   sec

Acquisition Time: 3/13/2013 13:35:46        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:24           Dead Time: 0.06   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.395E-01      1.160E-01      1.203E-01      8.072E-02
Am-241    #AB   -3.764E-02      1.639E-01      1.639E-01      1.330E-01
Bi-212    #      6.118E-01      4.183E-01      4.195E-01      2.820E-01
Bi-214           5.330E-01      1.070E-01      1.097E-01      4.297E-02
Co-60     #AB    4.268E-03      2.361E-02      2.361E-02      1.870E-02
Cs-137    #AB   -5.630E-03      3.005E-02      3.005E-02      2.421E-02
Eu-152    #AB    5.676E-03      5.679E-02      5.680E-02      4.620E-02
Eu-154    #AB    3.398E-02      8.527E-02      8.529E-02      2.772E-01
K-40             6.496E+00      9.014E-01      9.588E-01      3.253E-01
Pa-234    #AB    2.979E-02      9.896E-02      9.923E-02      9.519E-02
Pb-212           5.373E-01      7.587E-02      8.792E-02      3.522E-02
Pb-214           5.648E-01      9.427E-02      9.937E-02      4.870E-02
Ra-226    #      1.409E+00      6.904E-01      6.970E-01      4.173E-01
Th-234    #AB    6.958E-01      6.729E-01      6.761E-01      1.098E+00
Tl-208           1.662E-01      3.945E-02      4.088E-02      1.619E-02
U-235     #AB   -9.327E-02      2.028E-01      2.029E-01      1.627E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.153E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:24:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

Sample description                                             
243261-004, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313_009.An1

Acquisition information
Start time:                 3/13/2013 13:35:46
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:24:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1184

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.56       17.  98.82   0.87  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.84       85.  21.19   0.88  3.077E-02
77.15      157.  12.02   0.89  3.248E-02
90.06       23.  51.40   0.37  4.038E-02
93.09       39.  48.35   0.90  4.163E-02    92.59   4.343  6.959E-01 Th234 

93.35   5.760  5.203E-01 U235  
93.35   4.100  7.309E-01 Ac228 
93.35   5.760  5.203E-01 U235  
93.35   4.100  7.309E-01 Ac228 

93.11       44.  41.20   0.90  4.199E-02    92.59   4.343  7.795E-01 Th234 
93.35   5.760  5.828E-01 U235  
93.35   4.100  8.187E-01 Ac228 

93.11       44.  41.20   0.90  4.199E-02    92.59   4.343  7.795E-01 Th234 
93.35   5.760  5.828E-01 U235  
93.35   4.100  8.187E-01 Ac228 

131.43        2. 908.38   0.94  5.093E-02   131.30  18.200    PBC<MDA Pa234 
185.95       76.  24.50   0.57  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.409E+00 Ra226 
185.72  57.000  8.778E-02 U235  

185.96       62.  26.48   0.99  4.883E-02   185.72  57.000  7.135E-02 U235  
186.21   3.555  1.145E+00 Ra226 

238.62      318.   6.95   1.00  4.342E-02   238.63  43.600  5.321E-01 Pb212 
244.89        4. 269.77   1.04  4.308E-02   242.00   7.268    PBC<MDA Pb214 
295.14      129.  13.35   0.94  3.815E-02   295.22  18.414  5.666E-01 Pb214 
300.09       23.  49.63   1.10  3.774E-02   300.09   3.180  6.076E-01 Pb212 
338.36       59.  23.70   1.13  3.484E-02   338.32  11.400  4.755E-01 Ac228 

338.32  11.400  4.755E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:24:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.69        2. 500.31   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.99      220.   8.88   0.93  3.392E-02   351.93  35.600  5.638E-01 Pb214 
510.79      122.  13.26   0.67  2.619E-02
583.33      105.  11.87   1.13  2.388E-02   583.19  85.000  1.662E-01 Tl208 
609.51      173.   9.59   0.77  2.316E-02   609.31  45.490  5.057E-01 Bi214 
727.42       26.  34.19   1.48  2.048E-02   727.33   6.650  6.118E-01 Bi212 

727.33   6.650  6.118E-01 Bi212 
860.99       35.  24.63   0.99  1.821E-02   860.53  12.400  5.017E-01 Tl208 
880.99        4. 166.08   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
882.86        1. 557.06   1.61  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.43       56.  18.26   1.63  1.749E-02   911.20  26.200  3.935E-01 Ac228 

911.20  26.200  3.935E-01 Ac228 
969.36       40.  25.94   1.68  1.674E-02   968.96  15.900  4.897E-01 Ac228 

968.96  15.900  4.897E-01 Ac228 
996.26        2. 210.30   1.70  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1003.86        5. 125.48   1.71  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.61       43.  20.73   1.21  1.507E-02  1120.29  14.910  6.162E-01 Bi214 
1332.60        2. 276.59   1.96  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1461.04      261.   6.45   1.71  1.228E-02  1460.82  10.550  6.496E+00 K40   
1622.09        1. 824.18   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  9.889E-02 Bi212 
1764.70       35.  16.90   0.67  1.046E-02  1764.49  15.310  7.037E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.51    74.87       146.        64. 2.067E+03   61.76   0.917  -        
308.75    77.18       154.       124. 3.803E+03   36.56   0.616  -      s 
360.24    90.06        62.        23. 5.596E+02  107.44   0.371  -      s 

2042.91   510.79        36.       122. 4.643E+03   26.52   0.667 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:24:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.56    60.13       124.        -7.    -0.003   435.33   0.868s
Th-234    254.28    63.56       133.        17.     0.006   197.64   0.872s
Th-234    372.36    93.09       159.        39.     0.014    96.70   0.900s
U-235     373.41    93.35       141.        44.     0.016    82.40   0.901D
Ac-228    373.41    93.35       141.        44.     0.016    82.40   0.901D
Eu-152    488.35   122.09       140.       -10.    -0.004   339.10   0.928s
Eu-154    491.07   122.78       135.        -6.    -0.002   551.29   0.930s
Pa-234    525.68   131.43       138.         2.     0.001  1816.76   0.937s
U-235     573.24   143.32       148.       -16.    -0.006   217.47   0.949s
U-235     652.88   163.24       117.       -14.    -0.005   227.00   0.968s
U-235     743.76   185.96       103.        62.     0.023    52.95   0.989s
Ra-226    743.69   185.95        93.        76.     0.028    49.01   0.570s
U-235     824.40   206.13       110.       -11.    -0.004   268.54   1.008s
Pb-212    954.32   238.62        79.       313.     0.116    13.90   1.001 
Pb-214    979.39   244.89        64.         4.     0.002   539.53   1.043s
Pb-214   1180.36   295.14        64.       124.     0.046    26.71   0.942 
Pb-212   1200.18   300.09        52.        23.     0.008    99.26   1.097s
Ac-228   1353.24   338.36        67.        59.     0.022    47.41   1.132s
Eu-152   1378.52   344.69        31.         2.     0.001  1000.62   1.138s
Pb-214   1407.74   351.99        61.       212.     0.078    17.76   0.934 
Tl-208   2333.05   583.33        19.       105.     0.039    23.74   1.128 
Bi-214   2437.78   609.51        36.       166.     0.061    19.17   0.770s
Cs-137   2643.81   661.02        36.        -3.    -0.001   533.73   1.421s
Eu-154   2898.25   724.62        50.        -7.    -0.003   301.59   1.474s
Bi-212   2909.45   727.42        26.        26.     0.010    68.37   1.478s
Eu-152   3114.11   778.58        18.        -2.    -0.001   750.46   1.522s
Tl-208   3443.81   860.99        11.        35.     0.013    49.26   0.990s
Pa-234   3523.83   880.99        25.         4.     0.002   332.17   1.607s
Pa-234   3531.31   882.86        24.         1.     0.000  1114.13   1.609s
Ac-228   3645.61   911.43        24.        56.     0.021    36.52   1.632s
Pa-234   3781.94   945.50        19.        -3.    -0.001   490.79   1.660s
Ac-228   3877.38   969.36        35.        40.     0.015    51.88   1.679 
Eu-154   3985.00   996.26        11.         2.     0.001   420.60   1.701s
Eu-154   4015.41  1003.86        14.         5.     0.002   250.95   1.708s
Eu-152   4452.44  1113.08        19.        -3.    -0.001   471.95   1.793s
Bi-214   4482.57  1120.61        11.        43.     0.016    41.46   1.214s
Co-60    4695.42  1173.80        26.        -4.    -0.002   366.14   1.841s
Eu-154   5099.08  1274.67        18.        -2.    -0.001   543.35   1.919s
Co-60    5330.92  1332.60        11.         2.     0.001   553.19   1.963s
K-40     5844.96  1461.04        32.       261.     0.097    12.91   1.714 
Bi-212   6489.56  1622.09         9.         1.     0.000  1648.36   2.171s
Bi-214   7060.40  1764.70         0.        35.     0.013    33.81   0.666s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:24:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3954E-01                                      5.12E+12             
911.20 3.935E-01  (  8.072E-02 1.83E+01 2.62E+01 G  
968.96 4.897E-01  (  1.665E-01 2.59E+01 1.59E+01 G  
338.32 4.755E-01  (  1.550E-01 2.37E+01 1.14E+01 G  

Energy duplication    
93.35 8.187E-01 +   5.170E-01 4.12E+01 4.10E+00 XA 

Am-241   I  -3.7641E-02                                      1.58E+05             
59.54-3.764E-02 ?(  1.330E-01 2.18E+02 3.59E+01 G  

Bi-212   N   6.1181E-01                                      5.12E+12             
727.33 6.118E-01 ?(  2.820E-01 3.42E+01 6.65E+00 G  
785.37 2.294E-02 %   1.949E+00 5.16E+03 1.11E+00 G  

1620.74 9.889E-02 -   1.324E+00 8.24E+02 1.51E+00 G  

Bi-214   N   5.3298E-01                                      5.84E+05             
609.31 5.057E-01  (P 4.297E-02 9.59E+00 4.55E+01 G  

1120.29 6.162E-01  (P 1.107E-01 2.07E+01 1.49E+01 G  
1764.49 7.037E-01 +   4.685E-02 1.69E+01 1.53E+01 G  

Co-60    T   4.2683E-03                                      1.93E+03             
1332.49 4.268E-03 ?(  1.870E-02 2.77E+02 1.00E+02 G  
1173.23-9.224E-03 +   2.679E-02 1.83E+02 9.98E+01 G  

Cs-137   I  -5.6299E-03                                      1.10E+04             
661.66-5.630E-03 ?(  2.421E-02 2.67E+02 8.50E+01 G  

Eu-152   I   5.6759E-03                                      4.94E+03             
344.28 5.676E-03 ?(  4.620E-02 5.00E+02 2.66E+01 G  
121.78-2.292E-02 +   6.291E-02 1.70E+02 2.84E+01 G  
778.90-2.079E-02 +   1.257E-01 3.75E+02 1.30E+01 G  
964.08 0.000E+00 -   3.922E-01 1.00E+03 1.45E+01 G  

1112.08-4.344E-02 +   1.632E-01 2.36E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.671E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.3980E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.772E-01 1.00E+03 1.22E+01 G  
123.07-9.674E-03 &   4.345E-02 2.76E+02 4.04E+01 G  

1274.43-1.545E-02 +   6.707E-02 2.72E+02 3.49E+01 G  
723.30-5.405E-02 +   1.299E-01 1.51E+02 2.00E+01 G  

1004.72 5.125E-02 &(  9.835E-02 1.25E+02 1.79E+01 G  
996.25 4.399E-02 ?(  1.449E-01 2.10E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   6.4964E+00                                      4.57E+11             
1460.82 6.496E+00  (P 3.253E-01 6.45E+00 1.06E+01 G  

Pa-234   N   2.9791E-02                                      1.63E+12             
131.30 6.381E-03 ?(  9.519E-02 9.08E+02 1.82E+01 G  
569.50-4.559E-03 %   1.819E-01 2.43E+03 9.30E+00 G  
946.00-3.609E-02 +   1.411E-01 2.45E+02 1.35E+01 G  
880.52 7.626E-02 ?(  2.000E-01 1.66E+02 1.05E+01 G  
883.24 2.342E-02 ?(  2.121E-01 5.57E+02 9.70E+00 G  

Pb-212   N   5.3726E-01                                      5.12E+12             
238.63 5.321E-01  (P 3.522E-02 6.95E+00 4.36E+01 G  
300.09 6.076E-01 ?(  4.501E-01 4.96E+01 3.18E+00 G  

Pb-214   N   5.6477E-01                                      5.84E+05             
351.93 5.638E-01  (P 4.870E-02 8.88E+00 3.56E+01 G  
295.22 5.666E-01  (P 8.566E-02 1.34E+01 1.84E+01 G  
242.00 4.386E-02 -   1.918E-01 2.70E+02 7.27E+00 G  

Ra-226   N   1.4088E+00                                      5.84E+05             
186.21 1.409E+00 @(  4.173E-01 2.45E+01 3.56E+00 G  

Th-234   N   6.9583E-01                                      1.63E+12             
63.30 6.957E-01 ?(  1.098E+00 9.88E+01 3.75E+00 G  
92.59 6.959E-01  (  5.232E-01 4.84E+01 4.34E+00 G  

Tl-208   N   1.6618E-01                                      5.12E+12             
583.19 1.662E-01  (  1.619E-02 1.19E+01 8.50E+01 G  
277.37 1.561E-03 &   2.181E-01 8.49E+03 6.60E+00 G  
860.53 5.017E-01 +   1.091E-01 2.46E+01 1.24E+01 G  

U-235    N  -9.3272E-02                                      2.57E+11             
143.77-9.327E-02 ?(  1.627E-01 1.09E+02 1.09E+01 G  
205.32-1.548E-01 +   3.339E-01 1.34E+02 5.02E+00 G  
163.36-1.738E-01 +   3.159E-01 1.13E+02 5.08E+00 G  
185.72 7.135E-02 +   2.729E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 5.828E-01     3.680E-01 4.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_009.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.13       124.        -7.    -0.003   435.33  -3.764E-02   
Th-234      63.56       133.        17.     0.006   197.64   6.957E-01   
Th-234      93.09       159.        39.     0.014    96.70   6.959E-01   
U-235       93.35       141.        44.     0.016    82.40   5.828E-01   
Ac-228      93.35       141.        44.     0.016    82.40   8.187E-01   
Eu-152     122.09       140.       -10.    -0.004   339.10  -2.292E-02   
Eu-154     122.78       135.        -6.    -0.002   551.29  -9.674E-03   
Pa-234     131.43       138.         2.     0.001  1816.76   6.381E-03   
U-235      143.32       148.       -16.    -0.006   217.47  -9.327E-02   
U-235      163.24       117.       -14.    -0.005   227.00  -1.738E-01   
U-235      185.96       103.        62.     0.023    52.95   7.135E-02   
U-235      206.13       110.       -11.    -0.004   268.54  -1.548E-01   
Ac-228     338.36        67.        59.     0.022    47.41   4.755E-01   
Eu-152     344.69        31.         2.     0.001  1000.62   5.676E-03   
Cs-137     661.02        36.        -3.    -0.001   533.73  -5.630E-03   
Eu-154     724.62        50.        -7.    -0.003   301.59  -5.405E-02   
Bi-212     727.42        26.        26.     0.010    68.37   6.118E-01   
Eu-152     778.58        18.        -2.    -0.001   750.46  -2.079E-02   
Pa-234     880.99        25.         4.     0.002   332.17   7.626E-02   
Pa-234     882.86        24.         1.     0.000  1114.13   2.342E-02   
Ac-228     911.43        24.        56.     0.021    36.52   3.935E-01   
Pa-234     945.50        19.        -3.    -0.001   490.79  -3.609E-02   
Ac-228     969.36        35.        40.     0.015    51.88   4.897E-01   
Eu-154     996.26        11.         2.     0.001   420.60   4.399E-02   
Eu-154    1003.86        14.         5.     0.002   250.95   5.125E-02   
Eu-152    1113.08        19.        -3.    -0.001   471.95  -4.344E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1173.80        26.        -4.    -0.002   366.14  -9.224E-03   
Eu-154    1274.67        18.        -2.    -0.001   543.35  -1.545E-02   
Co-60     1332.60        11.         2.     0.001   553.19   4.268E-03   
Bi-212    1622.09         9.         1.     0.000  1648.36   9.889E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.3954E-01    4.3954E-01   1.1604E-01    1.2033E-01  8.072E-02
Am-241 #A   -3.7634E-02   -3.7641E-02   1.6386E-01    1.6388E-01  1.330E-01
Bi-212 #     6.1181E-01    6.1181E-01   4.1831E-01    4.1949E-01  2.820E-01
Bi-214       5.3295E-01    5.3298E-01   1.0704E-01    1.0975E-01  4.297E-02
Co-60  #A    4.2041E-03    4.2683E-03   2.3612E-02    2.3613E-02  1.870E-02
Cs-137 #A   -5.6150E-03   -5.6299E-03   3.0049E-02    3.0050E-02  2.421E-02
Eu-152 #A    5.6424E-03    5.6759E-03   5.6794E-02    5.6795E-02  4.620E-02
Eu-154 #A    3.3666E-02    3.3980E-02   8.5274E-02    8.5293E-02  2.772E-01
K-40         6.4964E+00    6.4964E+00   9.0143E-01    9.5875E-01  3.253E-01
Pa-234 #A    2.9791E-02    2.9791E-02   9.8956E-02    9.9234E-02  9.519E-02
Pb-212       5.3726E-01    5.3726E-01   7.5871E-02    8.7924E-02  3.522E-02
Pb-214       5.6474E-01    5.6477E-01   9.4266E-02    9.9369E-02  4.870E-02
Ra-226 #     1.4088E+00    1.4088E+00   6.9043E-01    6.9701E-01  4.173E-01
Th-234 #A    6.9583E-01    6.9583E-01   6.7291E-01    6.7612E-01  1.098E+00
Tl-208       1.6618E-01    1.6618E-01   3.9447E-02    4.0880E-02  1.619E-02
U-235  #A   -9.3272E-02   -9.3272E-02   2.0284E-01    2.0293E-01  1.627E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     9.706E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 9.7064228E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-09                Received:        01/30/13                      
Lab ID:          243261-005                    Prepared:        02/13/13 09:41                
Matrix:          Soil                          Analyzed:        03/13/13 12:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0458 U        0.181          0.147            0.9     
Bismuth-212                           0.354           0.466          0.277                    
Bismuth-214                           0.422           0.0945         0.0413                   
Cesium-137                           -0.00349 U       0.0228         0.0184           0.07    
Cobalt-60                            -0.00577 U       0.0228         0.0178           0.03    
Europium-152                         -0.00105 U       0.0472         0.0388           0.1     
Europium-154                          0.0484 U        0.0669         0.132            0.2     
Lead-212                              0.479           0.0754         0.0388                   
Lead-214                              0.548           0.0982         0.0455                   
Potassium-40                          6.89            0.862          0.272                    
Protactinium-234                     -0.00609 U       0.0142         0.0927                   
Radium-226 (By Bismuth-214)           0.422           0.0945         0.0413           0.2     
Thallium-208                          0.172           0.0455         0.0199                   
Thorium-232 (By Actinium-228)         0.786           0.139          0.0575           0.9     
Thorium-234                           0.274 U         1.52           1.24                     
Uranium-235                           0.0732 U        0.0416         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-005                   Client ID : 12-PE-E0773-09        

Seqnum : 1513104131007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130313_007                                Batch         : 195398                       Time      : 13-MAR-2013 12:52     

Cal    : 13-MAR-2013 07:42:14,09-JAN-2013 12:22:14     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   -0.0458       0.147   .18071        .18074       0.0020  u    
Bismuth-212                     0.354         0.277   .46585        .46621       0.10    u    
Bismuth-214                     0.422         0.0413  .0945         .096429      -0.0053 u    
Cesium-137                      -0.00349      0.0184  .022774       .022775      0       u    
Cobalt-60                       -0.00577      0.0178  .022786       .022788      0.0023  u    
Europium-152                    -0.00105      0.0388  .047186       .047186      0.040   u    
Europium-154                    0.0484        0.132   .066936       .066983      0.0073  u    
Lead-212                        0.479         0.0388  .075358       .085136      -0.014  u    
Lead-214                        0.548         0.0455  .098189       .10282       0.011   u    
Potassium-40                    6.89          0.272   .86238        .92936       -0.15   u    
Protactinium-234                -0.00609      0.0927  .014187       .014268      0.037   u    
Radium-226 (By Bismuth-214)     0.422         0.0413  .0945         .096429      -0.0053 u    
Thallium-208                    0.172         0.0199  .045509       .046844      0.0068  u    
Thorium-232 (By Actinium-228)   0.786         0.0575  .13897        .15019       0.032   u    
Thorium-234                     0.274         1.24    1.5244        1.5246       0.022   u    
Uranium-235                     0.0732        0.142   .041564       .04183       -0.052  u    

u=use  

Page 1 of 1                                                                                                             1513104131007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-09          
Sample Description: 243261-005, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130313_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:51           Live Time: 2700   sec

Acquisition Time: 3/13/2013 12:52:27        Real Time: 2702   sec
Analysis Time: 3/27/2013 09:10           Dead Time: 0.09   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.860E-01      1.390E-01      1.502E-01      5.751E-02
Am-241    #AB   -4.581E-02      1.807E-01      1.807E-01      1.466E-01
Bi-212    #      3.545E-01      4.659E-01      4.662E-01      2.768E-01
Bi-214           4.220E-01      9.450E-02      9.643E-02      4.130E-02
Co-60     #AB   -5.770E-03      2.279E-02      2.279E-02      1.781E-02
Cs-137    #AB   -3.492E-03      2.277E-02      2.277E-02      1.836E-02
Eu-152    #AB   -1.051E-03      4.719E-02      4.719E-02      3.875E-02
Eu-154    #AB    4.839E-02      6.694E-02      6.698E-02      1.320E-01
K-40             6.892E+00      8.624E-01      9.294E-01      2.724E-01
Pa-234    #AB   -6.088E-03      1.419E-02      1.427E-02      9.272E-02
Pb-212           4.790E-01      7.536E-02      8.514E-02      3.880E-02
Pb-214           5.479E-01      9.819E-02      1.028E-01      4.553E-02
Ra-226           1.040E+00      4.914E-01      4.964E-01      3.161E-01
Th-234    #AB    2.742E-01      1.524E+00      1.525E+00      1.243E+00
Tl-208           1.720E-01      4.551E-02      4.684E-02      1.994E-02
U-235     #AB    7.320E-02      4.156E-02      4.183E-02      1.418E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.109E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_007.An1               

Sample description                                             
243261-005, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313_007.An1

Acquisition information
Start time:                 3/13/2013 12:52:27
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3700E+02) = 

8.0199E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1037

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.25        6. 278.03   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.741E-01 Th234 
74.77       87.  19.68   0.89  2.839E-02
77.14      157.  12.03   0.89  3.016E-02
93.24       29.  61.29   0.91  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  5.253E-01 Ac228 
93.35   5.760  3.739E-01 U235  
92.59   4.343  5.005E-01 Th234 
93.35   5.760  3.739E-01 U235  

93.24       29.  61.29   0.91  3.990E-02    92.59   4.343  5.005E-01 Th234 
93.35   4.100  5.253E-01 Ac228 
93.35   5.760  3.739E-01 U235  

143.71       14. 115.62   0.95  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.648E-02 U235  

186.02       57.  28.39   0.98  4.819E-02   185.72  57.000  6.192E-02 U235  
186.21   3.555  9.937E-01 Ra226 
185.72  57.000  6.192E-02 U235  

186.03       60.  23.63   1.23  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.040E+00 Ra226 

205.16       15.  97.58   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.941E-01 U235  

238.60      312.   7.67   1.00  4.318E-02   238.63  43.600  4.790E-01 Pb212 
241.77       51.  30.66   0.56  4.285E-02   242.00   7.268  4.826E-01 Pb214 
277.00       18.  71.96   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.97      132.  12.20   1.06  3.815E-02   295.22  18.414  5.406E-01 Pb214 
300.03       26.  36.45   0.38  3.774E-02   300.09   3.180  6.456E-01 Pb212 
327.91       28.  33.24   0.70  3.566E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.19      108.  13.80   1.05  3.494E-02   338.32  11.400  8.055E-01 Ac228 
351.77      239.   8.65   1.22  3.405E-02   351.93  35.600  5.650E-01 Pb214 
583.39      117.  13.23   0.90  2.416E-02   583.19  85.000  1.692E-01 Tl208 
609.28      143.  10.58   1.26  2.345E-02   609.31  45.490  3.996E-01 Bi214 
727.02       13.  65.71   1.41  2.078E-02   727.33   6.650  2.818E-01 Bi212 
860.81       37.  24.31   0.31  1.851E-02   860.53  12.400  4.840E-01 Tl208 
873.24        3. 223.54   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.79        4. 186.81   1.52  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  5.988E-02 Pa234 
911.20      122.  11.06   1.46  1.779E-02   911.20  26.200  7.775E-01 Ac228 
968.94       58.  18.34   0.78  1.704E-02   968.96  15.900  6.360E-01 Ac228 

1120.42       38.  19.24   0.46  1.535E-02  1120.29  14.910  4.907E-01 Bi214 
1274.30        8.  69.17   1.81  1.395E-02  1274.43  34.900  5.228E-02 Eu154 
1460.84      324.   5.93   1.74  1.254E-02  1460.82  10.550  6.892E+00 K40   
1620.20        4. 115.70   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.75       17.  35.93   2.16  1.069E-02  1764.49  15.310  3.111E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.50    74.85       130.        57. 2.015E+03   63.50   0.655  -      s 
307.97    77.22       133.       130. 4.323E+03   32.00   0.770  -        

1310.04   327.91        28.        28. 7.965E+02   66.48   0.698 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.82    59.16       134.        -8.    -0.003   394.46   0.880s
Th-234    252.14    63.25       158.         6.     0.002   556.06   0.884s
Ac-228    372.45    93.35       143.        29.     0.011   122.57   0.908D
U-235     372.45    93.35       143.        29.     0.011   122.57   0.908D
Pa-234    523.53   131.15       146.       -13.    -0.005   278.66   0.939s
U-235     573.72   143.71       126.        14.     0.005   231.25   0.949s
U-235     652.53   163.43       101.       -10.    -0.004   294.10   0.964s
U-235     742.81   186.02       104.        57.     0.021    56.79   0.982s
Ra-226    742.87   186.03        61.        60.     0.022    47.27   1.233s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     819.32   205.16       103.        15.     0.006   195.17   0.998s
Pb-212    953.02   238.60       111.       304.     0.112    15.33   1.001 
Pb-214    965.66   241.77        86.        51.     0.019    61.32   0.558s
Tl-208   1106.49   277.00        78.        18.     0.007   143.92   1.056s
Pb-214   1178.34   294.97        52.       128.     0.047    24.40   1.058 
Pb-212   1198.58   300.03        32.        26.     0.010    72.91   0.383s
Ac-228   1351.12   338.19        38.       108.     0.040    27.59   1.048s
Pb-214   1405.43   351.77        64.       230.     0.085    17.30   1.224 
Pa-234   2277.21   569.78        24.        -2.    -0.001   927.74   1.285s
Tl-208   2331.65   583.39        35.       117.     0.043    26.45   0.900s
Bi-214   2435.23   609.28        41.       143.     0.053    21.17   1.262 
Cs-137   2642.86   661.19        25.        -2.    -0.001   652.19   1.356s
Eu-154   2897.94   724.95        34.        -2.    -0.001   914.93   1.404s
Bi-212   2906.20   727.02        31.        13.     0.005   131.43   1.406s
Eu-152   3101.86   775.92        12.        -1.     0.000  1816.95   1.446s
Bi-212   3146.58   787.10        22.        -1.     0.000  1561.52   1.451s
Tl-208   3441.51   860.81        12.        37.     0.014    48.61   0.315s
Eu-154   3491.24   873.24        18.         3.     0.001   447.09   1.517s
Pa-234   3529.48   882.79        20.         4.     0.001   373.62   1.525s
Ac-228   3643.14   911.20        15.       122.     0.045    22.12   1.463 
Pa-234   3782.62   946.05        20.        -1.     0.000  1111.69   1.572s
Ac-228   3873.70   968.81        32.        37.     0.014    53.98   1.589s
Eu-154   3984.93   996.60        26.        -6.    -0.002   271.60   1.609s
Eu-154   4022.52  1005.99        17.        -2.    -0.001   675.17   1.616s
Eu-152   4448.42  1112.39        22.        -2.    -0.001   571.82   1.695s
Bi-214   4480.57  1120.42        11.        38.     0.014    38.48   0.464s
Co-60    4690.40  1172.84        21.        -1.     0.000  1033.85   1.740s
Eu-154   5096.66  1274.30        13.         8.     0.003   138.34   1.814s
Co-60    5320.96  1330.31        12.        -3.    -0.001   394.91   1.856s
K-40     5843.72  1460.84        27.       307.     0.114    11.86   1.741 
Bi-212   6482.12  1620.20         8.         4.     0.001   231.39   2.060s
Bi-214   7061.33  1764.75        10.        17.     0.006    71.87   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8601E-01                                      5.12E+12             
911.20 7.775E-01  (  5.751E-02 1.11E+01 2.62E+01 G  
968.96 4.110E-01 -   1.455E-01 2.70E+01 1.59E+01 G  
338.32 8.055E-01 *(  1.071E-01 1.38E+01 1.14E+01 G  

Energy duplication    
93.35 5.253E-01 -   5.054E-01 6.13E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -4.5812E-02                                      1.58E+05             
59.54-4.581E-02 ?(  1.466E-01 1.97E+02 3.59E+01 G  

Bi-212   N   3.5446E-01                                      5.12E+12             
727.33 2.818E-01 ?(  2.768E-01 6.57E+01 6.65E+00 G  
785.37-1.158E-01 &   1.475E+00 7.81E+02 1.11E+00 G  

1620.74 6.746E-01 &(  1.158E+00 1.16E+02 1.51E+00 G  

Bi-214   N   4.2204E-01                                      5.84E+05             
609.31 3.996E-01  (P 4.130E-02 1.06E+01 4.55E+01 G  

1120.29 4.907E-01  (P 1.011E-01 1.92E+01 1.49E+01 G  
1764.49 3.111E-01 -   1.364E-01 3.59E+01 1.53E+01 G  

Co-60    T  -5.7699E-03                                      1.93E+03             
1332.49-5.770E-03 &(  1.781E-02 1.97E+02 1.00E+02 G  
1173.23-2.571E-03 +   2.157E-02 5.17E+02 9.98E+01 G  

Cs-137   I  -3.4920E-03                                      1.10E+04             
661.66-3.492E-03 ?(  1.836E-02 3.26E+02 8.50E+01 G  

Eu-152   I  -1.0511E-03                                      4.94E+03             
344.28-1.051E-03 &(  3.875E-02 2.24E+03 2.66E+01 G  
121.78 1.232E-03 %   4.275E-02 2.11E+03 2.84E+01 G  
778.90-6.311E-03 +   9.340E-02 9.08E+02 1.30E+01 G  
964.08-6.661E-03 %   2.179E-01 1.99E+03 1.45E+01 G  

1112.08-3.441E-02 +   1.579E-01 2.86E+02 1.34E+01 G  
1408.01 1.452E-03 %   6.483E-02 2.72E+03 2.09E+01 G  

Eu-154   I   4.8385E-02                                      3.14E+03             
873.18 3.722E-02 ?(  1.320E-01 2.24E+02 1.22E+01 G  
123.07-1.303E-04 &   2.802E-02 1.31E+04 4.04E+01 G  

1274.43 5.228E-02 ?(  5.173E-02 6.92E+01 3.49E+01 G  
723.30-1.317E-02 &   9.794E-02 4.57E+02 2.00E+01 G  

1004.72-1.815E-02 +   9.845E-02 3.38E+02 1.79E+01 G  
996.25-9.568E-02 +   2.035E-01 1.36E+02 1.05E+01 G  

K-40     N   6.8919E+00                                      4.57E+11             
1460.82 6.892E+00  (P 2.724E-01 5.93E+00 1.06E+01 G  

Pa-234   N  -6.0877E-03                                      1.63E+12             
131.30-4.125E-02 ?(  9.272E-02 1.39E+02 1.82E+01 G  
569.50-1.958E-02 +   1.473E-01 4.64E+02 9.30E+00 G  
946.00-1.474E-02 +   1.331E-01 5.56E+02 1.35E+01 G  
880.52 0.000E+00 +   1.529E-01 1.00E+03 1.05E+01 G  
883.24 5.988E-02 ?(  1.767E-01 1.87E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.7902E-01                                      5.12E+12             
238.63 4.790E-01  (P 3.880E-02 7.67E+00 4.36E+01 G  
300.09 6.456E-01 + P 3.257E-01 3.65E+01 3.18E+00 G  

Pb-214   N   5.4788E-01                                      5.84E+05             
351.93 5.650E-01  (P 4.553E-02 8.65E+00 3.56E+01 G  
295.22 5.406E-01  (P 7.122E-02 1.22E+01 1.84E+01 G  
242.00 4.826E-01  (  2.066E-01 3.07E+01 7.27E+00 G  

Ra-226   N   1.0395E+00                                      5.84E+05             
186.21 1.040E+00  (  3.161E-01 2.36E+01 3.56E+00 G  

Th-234   N   2.7415E-01                                      1.63E+12             
63.30 2.741E-01 &(  1.243E+00 2.78E+02 3.75E+00 G  
92.59 2.848E-02 &   5.163E-01 1.10E+03 4.34E+00 G  

Tl-208   N   1.7203E-01                                      5.12E+12             
583.19 1.692E-01  (  1.994E-02 1.32E+01 8.50E+01 G  
277.37 2.082E-01 &(  2.335E-01 7.20E+01 6.60E+00 G  
860.53 4.840E-01 +   1.027E-01 2.43E+01 1.24E+01 G  

U-235    N   7.3195E-02                                      2.57E+11             
143.77 7.648E-02 ?(  1.418E-01 1.16E+02 1.09E+01 G  
205.32 1.941E-01 ?(  3.010E-01 9.76E+01 5.02E+00 G  
163.36-1.164E-01 +   2.754E-01 1.47E+02 5.08E+00 G  
185.72 6.192E-02  (  2.564E-02 2.84E+01 5.70E+01 G  

Energy duplication    
93.35 3.739E-01 ?   3.597E-01 6.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.16       134.        -8.    -0.003   394.46  -4.581E-02   
Th-234      63.25       158.         6.     0.002   556.06   2.741E-01   
U-235       93.35       143.        29.     0.011   122.57   3.739E-01   
Pa-234     131.15       146.       -13.    -0.005   278.66  -4.125E-02   
U-235      143.71       126.        14.     0.005   231.25   7.648E-02   
U-235      163.43       101.       -10.    -0.004   294.10  -1.164E-01   
U-235      186.02       104.        57.     0.021    56.79   6.192E-02   
U-235      205.16       103.        15.     0.006   195.17   1.941E-01   
Pa-234     569.78        24.        -2.    -0.001   927.74  -1.958E-02   
Cs-137     661.19        25.        -2.    -0.001   652.19  -3.492E-03   
Eu-154     724.95        34.        -2.    -0.001   914.93  -1.317E-02   
Bi-212     727.02        31.        13.     0.005   131.43   2.818E-01   
Eu-152     775.92        12.        -1.     0.000  1816.95  -6.311E-03   
Bi-212     787.10        22.        -1.     0.000  1561.52  -1.158E-01   
Eu-154     873.24        18.         3.     0.001   447.09   3.722E-02   
Pa-234     882.79        20.         4.     0.001   373.62   5.988E-02   
Pa-234     946.05        20.        -1.     0.000  1111.69  -1.474E-02   
Eu-154     996.60        26.        -6.    -0.002   271.60  -9.568E-02   
Eu-154    1005.99        17.        -2.    -0.001   675.17  -1.815E-02   
Eu-152    1112.39        22.        -2.    -0.001   571.82  -3.441E-02   
Co-60     1172.84        21.        -1.     0.000  1033.85  -2.571E-03   
Eu-154    1274.30        13.         8.     0.003   138.34   5.228E-02   
Co-60     1330.31        12.        -3.    -0.001   394.91  -5.770E-03   
Bi-212    1620.20         8.         4.     0.001   231.39   6.746E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8601E-01    7.8601E-01   1.3897E-01    1.5019E-01  5.751E-02
Am-241 #A   -4.5804E-02   -4.5812E-02   1.8071E-01    1.8074E-01  1.466E-01
Bi-212 #     3.5446E-01    3.5446E-01   4.6585E-01    4.6621E-01  2.768E-01
Bi-214       4.2202E-01    4.2204E-01   9.4500E-02    9.6429E-02  4.130E-02
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Co-60  #A   -5.6831E-03   -5.7699E-03   2.2786E-02    2.2788E-02  1.781E-02
Cs-137 #A   -3.4827E-03   -3.4920E-03   2.2774E-02    2.2775E-02  1.836E-02
Eu-152 #A   -1.0449E-03   -1.0511E-03   4.7186E-02    4.7186E-02  3.875E-02
Eu-154 #A    4.7938E-02    4.8385E-02   6.6936E-02    6.6983E-02  1.320E-01
K-40         6.8919E+00    6.8919E+00   8.6238E-01    9.2936E-01  2.724E-01
Pa-234 #A   -6.0877E-03   -6.0877E-03   1.4187E-02    1.4268E-02  9.272E-02
Pb-212       4.7902E-01    4.7902E-01   7.5358E-02    8.5136E-02  3.880E-02
Pb-214       5.4785E-01    5.4788E-01   9.8189E-02    1.0282E-01  4.553E-02
Ra-226       1.0395E+00    1.0395E+00   4.9139E-01    4.9642E-01  3.161E-01
Th-234 #A    2.7415E-01    2.7415E-01   1.5244E+00    1.5246E+00  1.243E+00
Tl-208       1.7203E-01    1.7203E-01   4.5509E-02    4.6844E-02  1.994E-02
U-235  #A    7.3195E-02    7.3195E-02   4.1564E-02    4.1830E-02  1.418E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.034E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.0338473E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-10                Received:        01/30/13                      
Lab ID:          243261-006                    Prepared:        02/13/13 09:45                
Matrix:          Soil                          Analyzed:        03/13/13 12:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00339 U       0.138          0.114            0.9     
Bismuth-212                           0.531           0.360          0.239                    
Bismuth-214                           0.487           0.102          0.0461                   
Cesium-137                           -0.00446 U       0.0259         0.0209           0.07    
Cobalt-60                             0.00352 U       0.0157         0.0228           0.03    
Europium-152                          0.00939 U       0.0201         0.0555           0.1     
Europium-154                          0.00983 U       0.0423         0.107            0.2     
Lead-212                              0.536           0.0758         0.0356                   
Lead-214                              0.471           0.0782         0.0507                   
Potassium-40                          9.87            1.01           0.288                    
Protactinium-234                      0.0120 U        0.0259         0.0869                   
Radium-226 (By Bismuth-214)           0.487           0.102          0.0461           0.2     
Thallium-208                          0.234           0.0427         0.0141                   
Thorium-232 (By Actinium-228)         0.548           0.109          0.0623           0.9     
Thorium-234                           0.971           1.20           0.941                    
Uranium-235                           0.0639 U        0.0332         0.144            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-006                   Client ID : 12-PE-E0773-10        

Seqnum : 1503104116008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130313_008                                Batch         : 195398                       Time      : 13-MAR-2013 12:49     

Cal    : 13-MAR-2013 07:27:43,09-JAN-2013 09:04:01     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.00339       0.114   .13844        .13844       0.0020  u    
Bismuth-212                     0.531         0.239   .36041        .36143       0.10    u    
Bismuth-214                     0.487         0.0461  .10227        .10464       -0.0053 u    
Cesium-137                      -0.00446      0.0209  .025887       .025887      0       u    
Cobalt-60                       0.00352       0.0228  .01572        .015721      0.0023  u    
Europium-152                    0.00939       0.0555  .020139       .020146      0.040   u    
Europium-154                    0.00983       0.107   .042306       .042309      0.0073  u    
Lead-212                        0.536         0.0356  .075836       .087833      -0.014  u    
Lead-214                        0.471         0.0507  .078194       .082464      0.011   u    
Potassium-40                    9.87          0.288   1.0124        1.1273       -0.15   u    
Protactinium-234                0.0120        0.0869  .02592        .026092      0.037   u    
Radium-226 (By Bismuth-214)     0.487         0.0461  .10227        .10464       -0.0053 u    
Thallium-208                    0.234         0.0141  .042678       .045279      0.0068  u    
Thorium-232 (By Actinium-228)   0.548         0.0623  .10886        .11589       0.032   u    
Thorium-234                     0.971         0.941   1.2037        1.2072       0.022   u    
Uranium-235                     0.0639        0.144   .033203       .033456      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1503104116008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-10          
Sample Description: 243261-006, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130313_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:40           Live Time: 2700   sec

Acquisition Time: 3/13/2013 12:49:10        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:22           Dead Time: 0.06   %

Analysis Quantity: 3.430E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.484E-01      1.089E-01      1.159E-01      6.225E-02
Am-241    #AB    3.394E-03      1.384E-01      1.384E-01      1.139E-01
Bi-212    #      5.312E-01      3.604E-01      3.614E-01      2.393E-01
Bi-214           4.874E-01      1.023E-01      1.046E-01      4.611E-02
Co-60     #AB    3.517E-03      1.572E-02      1.572E-02      2.279E-02
Cs-137    #AB   -4.457E-03      2.589E-02      2.589E-02      2.087E-02
Eu-152    #AB    9.392E-03      2.014E-02      2.015E-02      5.550E-02
Eu-154    #AB    9.831E-03      4.231E-02      4.231E-02      1.072E-01
K-40      #      9.867E+00      1.012E+00      1.127E+00      2.878E-01
Pa-234    #AB    1.203E-02      2.592E-02      2.609E-02      8.688E-02
Pb-212           5.358E-01      7.584E-02      8.783E-02      3.564E-02
Pb-214           4.706E-01      7.819E-02      8.246E-02      5.067E-02
Ra-226           1.165E+00      5.435E-01      5.492E-01      3.503E-01
Th-234    #      9.711E-01      1.204E+00      1.207E+00      9.411E-01
Tl-208           2.343E-01      4.268E-02      4.528E-02      1.405E-02
U-235     #AB    6.391E-02      3.320E-02      3.346E-02      1.438E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.491E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

Sample description                                             
243261-006, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313_008.An1

Acquisition information
Start time:                 3/13/2013 12:49:10
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4300E+02) = 

7.8796E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1344

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30       26.  61.97   0.87  2.102E-02    63.30   3.750  9.711E-01 Th234 
74.91      121.  15.43   0.88  3.076E-02
77.17      162.  12.13   0.89  3.243E-02
87.20       56.  30.83   0.62  3.886E-02
93.56       49.  38.18   0.90  4.199E-02    92.59   4.343  7.866E-01 Th234 

93.35   5.760  5.881E-01 U235  
93.35   4.100  8.262E-01 Ac228 
93.35   5.760  5.881E-01 U235  

93.56       49.  38.18   0.90  4.199E-02    92.59   4.343  7.866E-01 Th234 
93.35   5.760  5.881E-01 U235  
93.35   4.100  8.262E-01 Ac228 

123.37        8. 215.16   0.93  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.89        6. 283.10   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.116E-02 U235  
185.80       69.  23.33   0.61  4.882E-02   185.72  57.000  7.256E-02 U235  

186.21   3.555  1.165E+00 Ra226 
185.72  57.000  7.256E-02 U235  

205.31        6. 272.26   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.467E-02 U235  

238.61      352.   6.98   0.96  4.342E-02   238.63  43.600  5.358E-01 Pb212 
241.98       92.  20.08   1.26  4.308E-02   242.00   7.268  8.623E-01 Pb214 
277.31       22.  56.85   0.58  3.969E-02   277.37   6.600  2.451E-01 Tl208 
295.25      138.  11.72   1.32  3.814E-02   295.22  18.414  5.532E-01 Pb214 
299.80       45.  31.86   0.48  3.774E-02   300.09   3.180  1.092E+00 Pb212 
338.30       92.  15.09   1.57  3.484E-02   338.32  11.400  6.759E-01 Ac228 
352.01      186.  10.78   1.00  3.392E-02   351.93  35.600  4.278E-01 Pb214 
569.25        5. 159.06   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.33      162.   9.11   0.97  2.388E-02   583.19  85.000  2.335E-01 Tl208 
609.48      185.  10.05   0.96  2.316E-02   609.31  45.490  4.901E-01 Bi214 
726.96       25.  33.93   1.48  2.048E-02   727.33   6.650  5.312E-01 Bi212 
859.39        9.  89.96   1.59  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.02        2. 216.21   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.17       81.  14.42   1.14  1.749E-02   911.20  26.200  5.184E-01 Ac228 
969.18       46.  21.23   1.68  1.674E-02   968.96  15.900  5.066E-01 Ac228 

1111.56        5. 145.95   1.79  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.95       37.  23.25   0.47  1.507E-02  1120.29  14.910  4.859E-01 Bi214 
1173.45        3. 223.48   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.93      438.   4.91   1.86  1.228E-02  1460.82  10.550  9.867E+00 K40   
1765.04       26.  25.93   2.27  1.046E-02  1764.49  15.310  4.808E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.46    74.86       174.        83. 2.692E+03   53.11   0.630  -      s 
308.51    77.12       134.       128. 3.947E+03   31.09   0.730  -        
348.82    87.20       109.        56. 1.436E+03   61.67   0.620  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.22    63.30       119.        26.     0.010   123.95   0.872s
Th-234    375.09    93.77       180.        -2.    -0.001  1731.71   0.900s
U-235     373.41    93.35       149.        49.     0.018    76.37   0.901D
Ac-228    373.41    93.35       149.        49.     0.018    76.37   0.901D
Eu-154    493.44   123.37       144.         8.     0.003   430.32   0.930s
Pa-234    523.17   130.80       140.        -9.    -0.004   360.20   0.937s
U-235     575.49   143.89       141.         6.     0.002   566.20   0.949s
U-235     743.13   185.81       114.        66.     0.024    51.95   0.989s
Ra-226    743.10   185.80        80.        69.     0.026    46.67   0.614s
U-235     821.13   205.31       131.         6.     0.002   544.52   1.008s
Pb-212    954.28   238.61        98.       348.     0.129    13.96   0.963 
Pb-214    967.75   241.98        94.        92.     0.034    40.16   1.257s
Tl-208   1109.05   277.31        56.        22.     0.008   113.69   0.580s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.80   295.25        51.       133.     0.049    23.44   1.318s
Pb-212   1198.99   299.80        55.        45.     0.017    63.73   0.483s
Ac-228   1353.00   338.30        36.        92.     0.034    30.19   1.566s
Eu-152   1377.03   344.31        55.        -7.    -0.003   314.20   1.138s
Pb-214   1407.83   352.01        81.       177.     0.066    21.56   1.003 
Pa-234   2276.74   569.25        29.         5.     0.002   318.11   1.341s
Tl-208   2333.05   583.33        18.       162.     0.060    18.21   0.970s
Bi-214   2437.64   609.48        51.       177.     0.066    20.09   0.962s
Cs-137   2646.57   661.71        32.        -3.    -0.001   580.77   1.421s
Eu-154   2898.10   724.58        55.       -12.    -0.004   186.75   1.474s
Bi-212   2907.59   726.96        23.        25.     0.009    67.85   1.478 
Eu-152   3113.07   778.32        34.        -5.    -0.002   320.71   1.522s
Bi-212   3146.98   786.80        23.        -2.    -0.001   654.31   1.527s
Tl-208   3437.42   859.39        25.         9.     0.003   179.92   1.590s
Pa-234   3519.94   880.02        13.         2.     0.001   432.42   1.607s
Pa-234   3535.95   884.02        28.        -5.    -0.002   310.54   1.609s
Ac-228   3644.55   911.17        18.        81.     0.030    28.83   1.137s
Eu-152   3854.99   963.76        37.        -5.    -0.002   337.91   1.675s
Ac-228   3876.67   969.18        25.        46.     0.017    42.46   1.679s
Eu-154   3985.94   996.49        25.        -2.    -0.001   718.51   1.701s
Eu-152   4446.36  1111.56        24.         5.     0.002   291.91   1.794s
Bi-214   4483.95  1120.95        13.        37.     0.014    46.49   0.472s
Co-60    4694.01  1173.45        28.         3.     0.001   446.97   1.841s
K-40     5844.51  1460.93        30.       438.     0.162     9.82   1.862s
Bi-214   7061.76  1765.04        10.        26.     0.010    51.87   2.270s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4844E-01                                      5.12E+12             
911.20 5.184E-01  (  6.225E-02 1.44E+01 2.62E+01 G  
968.96 5.066E-01 ?(  1.278E-01 2.12E+01 1.59E+01 G  
338.32 6.759E-01 @(  1.027E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 8.262E-01 &   4.818E-01 3.82E+01 4.10E+00 XA 

Am-241   I   3.3937E-03                                      1.58E+05             
59.54 3.394E-03 &(  1.139E-01 2.04E+03 3.59E+01 G  

Bi-212   N   5.3116E-01                                      5.12E+12             
727.33 5.312E-01  (  2.393E-01 3.39E+01 6.65E+00 G  
785.37-2.892E-01 &   1.524E+00 3.27E+02 1.11E+00 G  

1620.74 0.000E+00 &   1.753E+00 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.8740E-01                                      5.84E+05             
609.31 4.901E-01  (P 4.611E-02 1.00E+01 4.55E+01 G  

1120.29 4.859E-01  (P 1.074E-01 2.32E+01 1.49E+01 G  
1764.49 4.808E-01 ?(  1.357E-01 2.59E+01 1.53E+01 G  

Co-60    T   3.5170E-03                                      1.93E+03             
1332.49 7.087E-06 %(  2.279E-02 1.95E+05 1.00E+02 G  
1173.23 7.032E-03 ?(  2.513E-02 2.23E+02 9.98E+01 G  

Cs-137   I  -4.4573E-03                                      1.10E+04             
661.66-4.457E-03 ?(  2.087E-02 2.90E+02 8.50E+01 G  

Eu-152   I   9.3917E-03                                      4.94E+03             
344.28-2.210E-02 ?(  5.550E-02 1.57E+02 2.66E+01 G  
121.78 3.413E-03 &   5.734E-02 1.02E+03 2.84E+01 G  
778.90-6.192E-02 +   1.575E-01 1.60E+02 1.30E+01 G  
964.08-6.348E-02 +   1.707E-01 1.69E+02 1.45E+01 G  

1112.08 7.184E-02 ?(  1.644E-01 1.46E+02 1.34E+01 G  
1408.01-2.152E-03 %   1.269E-01 3.59E+03 2.09E+01 G  

Eu-154   I   9.8313E-03                                      3.14E+03             
873.18 3.829E-03 %(  1.072E-01 1.71E+03 1.22E+01 G  
123.07 1.164E-02 ?(  4.070E-02 2.15E+02 4.04E+01 G  

1274.43 3.751E-04 %   5.405E-02 8.75E+03 3.49E+01 G  
723.30-8.450E-02 &   1.235E-01 9.34E+01 2.00E+01 G  

1004.72 1.288E-03 &   1.000E-01 4.72E+03 1.79E+01 G  
996.25-3.447E-02 +   2.000E-01 3.59E+02 1.05E+01 G  

K-40     N   9.8670E+00                                      4.57E+11             
1460.82 9.867E+00 @(P 2.878E-01 4.91E+00 1.06E+01 G  

Pa-234   N   1.2028E-02                                      1.63E+12             
131.30-2.977E-02 ?(  8.688E-02 1.80E+02 1.82E+01 G  
569.50 6.416E-02  (  1.613E-01 1.59E+02 9.30E+00 G  
946.00 6.574E-03 &   1.411E-01 1.31E+03 1.35E+01 G  
880.52 3.830E-02 &(  1.304E-01 2.16E+02 1.05E+01 G  
883.24-8.536E-02 +   2.092E-01 1.55E+02 9.70E+00 G  

Pb-212   N   5.3582E-01                                      5.12E+12             
238.63 5.358E-01  (P 3.564E-02 6.98E+00 4.36E+01 G  
300.09 1.092E+00 +   4.206E-01 3.19E+01 3.18E+00 G  

Pb-214   N   4.7058E-01                                      5.84E+05             
351.93 4.278E-01  (P 5.067E-02 1.08E+01 3.56E+01 G  
295.22 5.532E-01  (P 6.905E-02 1.17E+01 1.84E+01 G  
242.00 8.623E-01 +   2.100E-01 2.01E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.1646E+00                                      5.84E+05             
186.21 1.165E+00  (  3.503E-01 2.33E+01 3.56E+00 G  

Th-234   N   9.7112E-01                                      1.63E+12             
63.30 9.711E-01  (  9.411E-01 6.20E+01 3.75E+00 G  
92.59-3.550E-02 -   5.049E-01 8.66E+02 4.34E+00 G  

Tl-208   N   2.3432E-01                                      5.12E+12             
583.19 2.335E-01  (  1.405E-02 9.11E+00 8.50E+01 G  
277.37 2.451E-01  (  1.942E-01 5.68E+01 6.60E+00 G  
860.53 1.100E-01 &   1.507E-01 9.00E+01 1.24E+01 G  

U-235    N   6.3912E-02                                      2.57E+11             
143.77 3.116E-02 &(  1.438E-01 2.83E+02 1.09E+01 G  
205.32 7.467E-02 ?(  3.312E-01 2.72E+02 5.02E+00 G  
163.36-1.583E-03 %   3.020E-01 1.16E+04 5.08E+00 G  
185.72 6.925E-02  (  2.610E-02 2.60E+01 5.70E+01 G  

Energy duplication    
93.35 5.881E-01 &   3.429E-01 3.82E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.30       119.        26.     0.010   123.95   9.711E-01   
Th-234      93.77       180.        -2.    -0.001  1731.71  -3.550E-02   
U-235       93.35       149.        49.     0.018    76.37   5.881E-01   
Eu-154     123.37       144.         8.     0.003   430.32   1.164E-02   
Pa-234     130.80       140.        -9.    -0.004   360.20  -2.977E-02   
U-235      143.89       141.         6.     0.002   566.20   3.116E-02   
U-235      185.81       114.        66.     0.024    51.95   6.925E-02   
U-235      205.31       131.         6.     0.002   544.52   7.467E-02   
Eu-152     344.31        55.        -7.    -0.003   314.20  -2.210E-02   
Pa-234     569.25        29.         5.     0.002   318.11   6.416E-02   
Cs-137     661.71        32.        -3.    -0.001   580.77  -4.457E-03   
Eu-154     724.58        55.       -12.    -0.004   186.75  -8.450E-02   
Bi-212     726.96        23.        25.     0.009    67.85   5.312E-01   
Eu-152     778.32        34.        -5.    -0.002   320.71  -6.192E-02   
Bi-212     786.80        23.        -2.    -0.001   654.31  -2.892E-01   
Pa-234     880.02        13.         2.     0.001   432.42   3.830E-02   
Pa-234     884.02        28.        -5.    -0.002   310.54  -8.536E-02   
Eu-152     963.76        37.        -5.    -0.002   337.91  -6.348E-02   
Eu-154     996.49        25.        -2.    -0.001   718.51  -3.447E-02   
Eu-152    1111.56        24.         5.     0.002   291.91   7.184E-02   
Co-60     1173.45        28.         3.     0.001   446.97   7.032E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4844E-01    5.4844E-01   1.0886E-01    1.1589E-01  6.225E-02
Am-241 #A    3.3931E-03    3.3937E-03   1.3844E-01    1.3844E-01  1.139E-01
Bi-212 #     5.3116E-01    5.3116E-01   3.6041E-01    3.6143E-01  2.393E-01
Bi-214       4.8738E-01    4.8740E-01   1.0227E-01    1.0464E-01  4.611E-02
Co-60  #A    3.4641E-03    3.5170E-03   1.5720E-02    1.5721E-02  2.279E-02
Cs-137 #A   -4.4455E-03   -4.4573E-03   2.5887E-02    2.5887E-02  2.087E-02
Eu-152 #A    9.3364E-03    9.3917E-03   2.0139E-02    2.0146E-02  5.550E-02
Eu-154 #A    9.7404E-03    9.8313E-03   4.2306E-02    4.2309E-02  1.072E-01
K-40   #     9.8670E+00    9.8670E+00   1.0124E+00    1.1273E+00  2.878E-01
Pa-234 #A    1.2028E-02    1.2028E-02   2.5920E-02    2.6092E-02  8.688E-02
Pb-212       5.3582E-01    5.3582E-01   7.5836E-02    8.7833E-02  3.564E-02
Pb-214       4.7056E-01    4.7058E-01   7.8194E-02    8.2464E-02  5.067E-02
Ra-226       1.1646E+00    1.1646E+00   5.4350E-01    5.4921E-01  3.503E-01
Th-234 #     9.7112E-01    9.7112E-01   1.2037E+00    1.2072E+00  9.411E-01
Tl-208       2.3432E-01    2.3432E-01   4.2678E-02    4.5279E-02  1.405E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_008.An1               

U-235  #A    6.3912E-02    6.3912E-02   3.3203E-02    3.3456E-02  1.438E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.331E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.3308169E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Received:        01/30/13                      
Lab ID:          243261-007                    Prepared:        02/13/13 09:47                
Matrix:          Soil                          Analyzed:        03/14/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.138            0.149          0.116             0.9    
Bismuth-212                          0.761            0.438          0.280                    
Bismuth-214                          0.519            0.100          0.0450                   
Cesium-137                           0.000742 U       0.0249         0.0204            0.07   
Cobalt-60                            0.00782 U        0.0264         0.0206            0.03   
Europium-152                         0.0226 U         0.0379         0.0525            0.1    
Europium-154                         0.0908 U         0.176          0.133             0.2    
Lead-212                             0.677            0.0877         0.0416                   
Lead-214                             0.610            0.0924         0.0496                   
Potassium-40                         8.44             0.922          0.257                    
Protactinium-234                    -0.0789 U         0.130          0.104                    
Radium-226 (By Bismuth-214)          0.519            0.100          0.0450            0.2    
Thallium-208                         0.210            0.0463         0.0190                   
Thorium-232 (By Actinium-228)        0.870            0.138          0.0585            0.9    
Thorium-234                          0.394 U          0.381          0.935                    
Uranium-235                          0.0671 U         0.0430         0.132             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-007                   Client ID : 12-PE-E0773-11        

Seqnum : 1503105564003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130314_003                                Batch         : 195398                       Time      : 14-MAR-2013 09:18     

Cal    : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.138         0.116   .14948        .14982       0.0020  u    
Bismuth-212                     0.761         0.280   .43759        .43932       0.10    u    
Bismuth-214                     0.519         0.0450  .099963       .10272       -0.0053 u    
Cesium-137                      0.000742      0.0204  .024909       .024909      0       u    
Cobalt-60                       0.00782       0.0206  .026378       .026381      0.0023  u    
Europium-152                    0.0226        0.0525  .0379         .037922      0.040   u    
Europium-154                    0.0908        0.133   .17615        .17621       0.0073  u    
Lead-212                        0.677         0.0416  .087667       .10402       -0.014  u    
Lead-214                        0.610         0.0496  .092425       .098462      0.011   u    
Potassium-40                    8.44          0.257   .92179        1.0146       -0.15   u    
Protactinium-234                -0.0789       0.104   .12987        .13135       0.037   u    
Radium-226 (By Bismuth-214)     0.519         0.0450  .099963       .10272       -0.0053 u    
Thallium-208                    0.210         0.0190  .046264       .048217      0.0068  u    
Thorium-232 (By Actinium-228)   0.870         0.0585  .13752        .15128       0.032   u    
Thorium-234                     0.394         0.935   .38105        .38287       0.022   u    
Uranium-235                     0.0671        0.132   .042969       .043185      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1503105564003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-11          
Sample Description: 243261-007, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:43           Live Time: 2700   sec

Acquisition Time: 3/14/2013 09:18:25        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:30           Dead Time: 0.06   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.702E-01      1.375E-01      1.513E-01      5.849E-02
Am-241    #      1.378E-01      1.495E-01      1.498E-01      1.157E-01
Bi-212    #      7.608E-01      4.376E-01      4.393E-01      2.799E-01
Bi-214           5.195E-01      9.996E-02      1.027E-01      4.500E-02
Co-60     #AB    7.821E-03      2.638E-02      2.638E-02      2.058E-02
Cs-137    #AB    7.422E-04      2.491E-02      2.491E-02      2.044E-02
Eu-152    #AB    2.260E-02      3.790E-02      3.792E-02      5.250E-02
Eu-154    #AB    9.078E-02      1.761E-01      1.762E-01      1.330E-01
K-40             8.435E+00      9.218E-01      1.015E+00      2.571E-01
Pa-234    #AB   -7.886E-02      1.299E-01      1.313E-01      1.037E-01
Pb-212           6.770E-01      8.767E-02      1.040E-01      4.155E-02
Pb-214           6.099E-01      9.242E-02      9.846E-02      4.963E-02
Ra-226    #      1.024E+00      6.236E-01      6.274E-01      4.650E-01
Th-234    #AB    3.940E-01      3.811E-01      3.829E-01      9.349E-01
Tl-208           2.104E-01      4.626E-02      4.822E-02      1.904E-02
U-235     #AB    6.710E-02      4.297E-02      4.318E-02      1.318E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.383E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Sample description                                             
243261-007, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314_003.An1

Acquisition information
Start time:                 3/14/2013 09:18:25
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3700E+02) = 

8.0199E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0690

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.15       29.  54.22   0.85  1.748E-02    59.54  35.920  1.378E-01 Am241 
74.82      118.  15.92   0.86  3.078E-02
77.12      179.  11.60   0.87  3.247E-02
92.47       53.  36.84   0.49  4.157E-02    92.59   4.343  8.641E-01 Th234 

93.35   5.760  6.460E-01 U235  
92.59   4.343  8.641E-01 Th234 

93.27       14. 121.89   0.88  4.199E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  1.739E-01 U235  

121.44        4. 454.29   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.93       17.  90.95   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.123E-02 U235  
185.98       60.  30.45   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.024E+00 Ra226 
185.72  57.000  6.380E-02 U235  

185.99       59.  32.02   0.98  4.883E-02   185.72  57.000  6.247E-02 U235  
186.21   3.555  1.003E+00 Ra226 

238.55      438.   6.40   0.95  4.343E-02   238.63  43.600  6.792E-01 Pb212 
241.82       83.  23.28   0.58  4.308E-02   242.00   7.268  7.837E-01 Pb214 
278.81       15.  79.73   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.23      149.  11.98   1.01  3.814E-02   295.22  18.414  6.096E-01 Pb214 
299.86       26.  42.91   1.10  3.774E-02   300.09   3.180  6.463E-01 Pb212 
338.47      118.  15.75   1.13  3.483E-02   338.32  11.400  8.824E-01 Ac228 
352.01      257.   8.42   1.23  3.392E-02   351.93  35.600  6.101E-01 Pb214 
583.38      144.  10.99   1.16  2.388E-02   583.19  85.000  2.104E-01 Tl208 
609.31      187.   9.23   1.54  2.316E-02   609.31  45.490  5.273E-01 Bi214 
727.22       34.  28.76   1.50  2.048E-02   727.33   6.650  7.371E-01 Bi212 
778.56        2. 340.62   1.54  1.953E-02   778.90  12.970    PBC<MDA Eu152 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.24        7. 116.41   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.43       12.  53.58   1.60  1.821E-02   860.53  12.400  1.630E-01 Tl208 
872.65        7.  97.02   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
911.36      136.  10.29   1.13  1.749E-02   911.20  26.200  8.815E-01 Ac228 
959.67        1. 426.21   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.08       79.  13.08   0.60  1.674E-02   968.96  15.900  8.837E-01 Ac228 
995.18        1. 669.31   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1113.25        2. 417.20   1.79  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.68       24.  34.57   1.80  1.507E-02  1120.29  14.910  3.197E-01 Bi214 
1332.00        3. 168.63   1.94  1.321E-02  1332.49  99.983    PBC<MDA Co60  

1332.49  99.983  7.821E-03 Co60  
1408.02        7.  83.87   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      387.   5.19   1.91  1.228E-02  1460.82  10.550  8.435E+00 K40   
1764.62       27.  22.73   2.17  1.046E-02  1764.49  15.310  4.961E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.55    74.88       179.        79. 2.554E+03   56.40   0.904  -      s 
308.75    77.18       170.       147. 4.517E+03   31.63   0.905  -        
369.57    92.47       141.        47. 1.119E+03   78.05   0.884 TH-234   D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.66    59.15       110.        29.     0.011   108.44   0.848s
Th-234    370.00    92.49       208.        44.     0.016    96.72   0.884s
U-235     373.43    93.35       168.        44.     0.016    87.82   0.885D
Ac-228    373.43    93.35       142.        14.     0.005   243.79   0.885D
Eu-152    485.76   121.44       134.         4.     0.001   908.59   0.915s
Eu-154    493.28   123.32       170.       -17.    -0.006   220.03   0.917s
Pa-234    522.24   130.56       193.       -25.    -0.009   164.68   0.925s
U-235     575.74   143.93       114.        17.     0.006   181.90   0.939s
U-235     650.20   162.55       139.        -7.    -0.003   465.56   0.960s
U-235     743.95   185.99       146.        59.     0.022    64.03   0.983s
Ra-226    743.92   185.98       136.        60.     0.022    60.89   0.984s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     818.69   204.68       144.       -11.    -0.004   302.45   1.003s
Pb-212    954.16   238.55       129.       433.     0.160    12.80   0.953 
Pb-214    967.26   241.82       110.        83.     0.031    46.55   0.583s
Tl-208   1115.22   278.81        60.        15.     0.005   159.45   1.077s
Pb-214   1180.88   295.23        68.       144.     0.053    23.96   1.014 
Pb-212   1199.42   299.86        50.        26.     0.010    85.82   1.100s
Ac-228   1353.55   338.40        70.       110.     0.041    33.75   1.117s
Pb-214   1408.02   352.01        75.       248.     0.092    16.84   1.232 
Tl-208   2333.56   583.38        31.       144.     0.053    21.99   1.160 
Bi-214   2437.34   609.31        47.       187.     0.069    18.47   1.542 
Eu-154   2895.96   723.94        58.        -8.    -0.003   267.95   1.492s
Bi-212   2909.06   727.22        30.        34.     0.013    57.52   1.496 
Eu-152   3114.50   778.56        20.         2.     0.001   681.24   1.539s
Bi-212   3141.24   785.24        26.         7.     0.002   232.82   1.544s
Tl-208   3442.11   860.43        16.        12.     0.005   107.16   1.605s
Eu-154   3491.00   872.65        17.         7.     0.002   194.04   1.615s
Ac-228   3645.88   911.36        15.       136.     0.050    20.59   1.128s
Eu-152   3839.23   959.67        14.         1.     0.000   852.41   1.685s
Ac-228   3876.88   969.08         9.        79.     0.029    26.17   0.604s
Eu-154   3981.31   995.18        15.         1.     0.000  1338.61   1.710s
Eu-152   4453.83  1113.25        24.         2.     0.001   834.40   1.793s
Bi-214   4483.56  1120.68        28.        24.     0.009    69.14   1.799s
Co-60    4694.90  1173.48        22.        -2.    -0.001   649.53   1.836s
Co-60    5329.37  1332.00        15.         3.     0.001   337.26   1.939s
Eu-152   5633.66  1408.02        13.         7.     0.002   167.74   1.985s
K-40     5844.92  1460.79        23.       368.     0.136    10.38   1.912 
Bi-214   7061.33  1764.62         5.        27.     0.010    45.45   2.173s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.7023E-01                                      5.12E+12             
911.20 8.815E-01  (  5.849E-02 1.03E+01 2.62E+01 G  
968.96 8.837E-01  (  7.712E-02 1.31E+01 1.59E+01 G  
338.32 8.256E-01 @(  1.454E-01 1.69E+01 1.14E+01 G  

Energy duplication    
93.35 2.443E-01 -   4.788E-01 1.22E+02 4.10E+00 XA 

Am-241   I   1.3784E-01                                      1.58E+05             
59.54 1.378E-01  (  1.157E-01 5.42E+01 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.6077E-01                                      5.12E+12             
727.33 7.371E-01 ?(  2.799E-01 2.88E+01 6.65E+00 G  
785.37 9.027E-01 ?(  1.631E+00 1.16E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.765E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.1946E-01                                      5.84E+05             
609.31 5.273E-01  (P 4.500E-02 9.23E+00 4.55E+01 G  

1120.29 3.197E-01 - P 1.621E-01 3.46E+01 1.49E+01 G  
1764.49 4.961E-01 ?(  9.759E-02 2.27E+01 1.53E+01 G  

Co-60    T   7.8214E-03                                      1.93E+03             
1332.49 7.821E-03 ?(  2.058E-02 1.69E+02 1.00E+02 G  
1173.23-4.333E-03 &   2.265E-02 3.25E+02 9.98E+01 G  

Cs-137   I   7.4224E-04                                      1.10E+04             
661.66 7.422E-04 %(  2.044E-02 1.68E+03 8.50E+01 G  

Eu-152   I   2.2595E-02                                      4.94E+03             
344.28-4.716E-04 %(  5.250E-02 6.76E+03 2.66E+01 G  
121.78 7.644E-03 ?(  5.683E-02 4.54E+02 2.84E+01 G  
778.90 2.240E-02 ?(  1.228E-01 3.41E+02 1.30E+01 G  
964.08 1.535E-02  (  1.054E-01 4.26E+02 1.45E+01 G  

1112.08 2.464E-02 &(  1.664E-01 4.17E+02 1.34E+01 G  
1408.01 7.623E-02 ?(  9.354E-02 8.39E+01 2.09E+01 G  

Eu-154   I   9.0778E-02                                      3.14E+03             
873.18 9.078E-02 &(  1.330E-01 9.70E+01 1.22E+01 G  
123.07-2.540E-02 &   4.492E-02 1.10E+02 4.04E+01 G  

1274.43-1.242E-03 %   7.028E-02 3.44E+03 3.49E+01 G  
723.30-6.047E-02 &   1.289E-01 1.34E+02 2.00E+01 G  

1004.72 0.000E+00 -   7.787E-02 1.00E+03 1.79E+01 G  
996.25 1.433E-02 -   1.558E-01 6.69E+02 1.05E+01 G  

K-40     N   8.4351E+00                                      4.57E+11             
1460.82 8.435E+00  (P 2.571E-01 5.19E+00 1.06E+01 G  

Pa-234   N  -7.8861E-02                                      1.63E+12             
131.30-7.886E-02 ?(  1.037E-01 8.23E+01 1.82E+01 G  
569.50-7.294E-03 &   1.884E-01 1.57E+03 9.30E+00 G  
946.00 6.403E-04 %   1.523E-01 1.44E+04 1.35E+01 G  
880.52-9.668E-03 %   1.878E-01 1.19E+03 1.05E+01 G  
883.24 3.910E-03 &   1.911E-01 2.97E+03 9.70E+00 G  

Pb-212   N   6.7697E-01                                      5.12E+12             
238.63 6.792E-01  (P 4.155E-02 6.40E+00 4.36E+01 G  
300.09 6.463E-01 ?(  4.066E-01 4.29E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.0993E-01                                      5.84E+05             
351.93 6.101E-01  (P 4.963E-02 8.42E+00 3.56E+01 G  
295.22 6.096E-01  (P 8.118E-02 1.20E+01 1.84E+01 G  
242.00 7.837E-01 +   2.323E-01 2.33E+01 7.27E+00 G  

Ra-226   N   1.0240E+00                                      5.84E+05             
186.21 1.024E+00  (  4.650E-01 3.04E+01 3.56E+00 G  

Th-234   N   3.9398E-01                                      1.63E+12             
63.30 5.240E-03 %(  9.349E-01 1.08E+04 3.75E+00 G  
92.59 7.296E-01  (  5.527E-01 4.84E+01 4.34E+00 G  

Tl-208   N   2.1043E-01                                      5.12E+12             
583.19 2.104E-01  (  1.904E-02 1.10E+01 8.50E+01 G  
277.37 1.648E-01 -   2.044E-01 7.97E+01 6.60E+00 G  
860.53 1.630E-01 -   1.220E-01 5.36E+01 1.24E+01 G  

U-235    N   6.7104E-02                                      2.57E+11             
143.77 9.123E-02 ?(  1.318E-01 9.10E+01 1.09E+01 G  
205.32-1.444E-01 +   3.530E-01 1.51E+02 5.02E+00 G  
163.36-8.379E-02 &   3.172E-01 2.33E+02 5.08E+00 G  
185.72 6.247E-02  (  3.008E-02 3.20E+01 5.70E+01 G  

Energy duplication    
93.35 5.459E-01 ?   3.712E-01 4.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:30:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.15       110.        29.     0.011   108.44   1.378E-01   
Th-234      92.49       208.        44.     0.016    96.72   7.296E-01   
U-235       93.35       168.        44.     0.016    87.82   5.459E-01   
Eu-152     121.44       134.         4.     0.001   908.59   7.644E-03   
Eu-154     123.32       170.       -17.    -0.006   220.03  -2.540E-02   
Pa-234     130.56       193.       -25.    -0.009   164.68  -7.886E-02   
U-235      143.93       114.        17.     0.006   181.90   9.123E-02   
U-235      162.55       139.        -7.    -0.003   465.56  -8.379E-02   
U-235      185.99       146.        59.     0.022    64.03   6.247E-02   
Ra-226     185.98       136.        60.     0.022    60.89   1.024E+00   
U-235      204.68       144.       -11.    -0.004   302.45  -1.444E-01   
Eu-154     723.94        58.        -8.    -0.003   267.95  -6.047E-02   
Bi-212     727.22        30.        34.     0.013    57.52   7.371E-01   
Eu-152     778.56        20.         2.     0.001   681.24   2.240E-02   
Bi-212     785.24        26.         7.     0.002   232.82   9.027E-01   
Eu-154     872.65        17.         7.     0.002   194.04   9.078E-02   
Eu-152     959.67        14.         1.     0.000   852.41   1.535E-02   
Eu-154     995.18        15.         1.     0.000  1338.61   1.433E-02   
Eu-152    1113.25        24.         2.     0.001   834.40   2.464E-02   
Co-60     1173.48        22.        -2.    -0.001   649.53  -4.333E-03   
Co-60     1332.00        15.         3.     0.001   337.26   7.821E-03   
Eu-152    1408.02        13.         7.     0.002   167.74   7.623E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.7023E-01    8.7023E-01   1.3752E-01    1.5128E-01  5.849E-02
Am-241 #     1.3781E-01    1.3784E-01   1.4948E-01    1.4982E-01  1.157E-01
Bi-212 #     7.6077E-01    7.6077E-01   4.3759E-01    4.3932E-01  2.799E-01
Bi-214       5.1943E-01    5.1946E-01   9.9963E-02    1.0272E-01  4.500E-02
Co-60  #A    7.7014E-03    7.8214E-03   2.6378E-02    2.6381E-02  2.058E-02
Cs-137 #A    7.4023E-04    7.4224E-04   2.4909E-02    2.4909E-02  2.044E-02
Eu-152 #A    2.2459E-02    2.2595E-02   3.7900E-02    3.7922E-02  5.250E-02
Eu-154 #A    8.9922E-02    9.0778E-02   1.7615E-01    1.7621E-01  1.330E-01
K-40         8.4351E+00    8.4351E+00   9.2179E-01    1.0146E+00  2.571E-01
Pa-234 #A   -7.8861E-02   -7.8861E-02   1.2987E-01    1.3135E-01  1.037E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_003.An1               

Pb-212       6.7697E-01    6.7697E-01   8.7667E-02    1.0402E-01  4.155E-02
Pb-214       6.0990E-01    6.0993E-01   9.2425E-02    9.8462E-02  4.963E-02
Ra-226 #     1.0240E+00    1.0240E+00   6.2356E-01    6.2742E-01  4.650E-01
Th-234 #A    3.9398E-01    3.9398E-01   3.8105E-01    3.8287E-01  9.349E-01
Tl-208       2.1043E-01    2.1043E-01   4.6264E-02    4.8217E-02  1.904E-02
U-235  #A    6.7104E-02    6.7104E-02   4.2969E-02    4.3185E-02  1.318E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.5 to  2035.0 keV)     1.132E+01  pCi/g         
Total Decayed Activity (  238.5 to  2035.0 keV) 1.1322134E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-12                Received:        01/30/13                      
Lab ID:          243261-008                    Prepared:        02/13/13 09:52                
Matrix:          Soil                          Analyzed:        03/14/13 09:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00615 U       0.174          0.143            0.9     
Bismuth-212                           1.19            0.370          0.113                    
Bismuth-214                           0.642           0.115          0.0435                   
Cesium-137                            0.00681 U       0.0300         0.0241           0.07    
Cobalt-60                             0.00851 U       0.0178         0.0212           0.03    
Europium-152                          0.00886 U       0.0163         0.0690           0.1     
Europium-154                          0.0955 U        0.150          0.133            0.2     
Lead-212                              0.629           0.0939         0.0481                   
Lead-214                              0.698           0.0976         0.0383                   
Potassium-40                          9.93            1.03           0.259                    
Protactinium-234                     -0.0498 U        0.134          0.109                    
Radium-226 (By Bismuth-214)           0.642           0.115          0.0435           0.2     
Thallium-208                          0.232           0.0512         0.0214                   
Thorium-232 (By Actinium-228)         0.901           0.191          0.0592           0.9     
Thorium-234                           0.978 U         0.733          1.16                     
Uranium-235                           0.193           0.195          0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-008                   Client ID : 12-PE-E0773-12        

Seqnum : 1513105583003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130314_003                                Batch         : 195398                       Time      : 14-MAR-2013 09:20     

Cal    : 14-MAR-2013 07:54:37,09-JAN-2013 12:22:14     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.31 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.00615       0.143   .17351        .17351       0.0020  u    
Bismuth-212                     1.19          0.113   .36962        .37461       0.10    u    
Bismuth-214                     0.642         0.0435  .11483        .11848       -0.0053 u    
Cesium-137                      0.00681       0.0241  .030016       .030017      0       u    
Cobalt-60                       0.00851       0.0212  .017812       .017816      0.0023  u    
Europium-152                    0.00886       0.0690  .016286       .016294      0.040   u    
Europium-154                    0.0955        0.133   .14982        .1499        0.0073  u    
Lead-212                        0.629         0.0481  .093873       .10731       -0.014  u    
Lead-214                        0.698         0.0383  .097639       .10508       0.011   u    
Potassium-40                    9.93          0.259   1.0278        1.1425       -0.15   u    
Protactinium-234                -0.0498       0.109   .13447        .13504       0.037   u    
Radium-226 (By Bismuth-214)     0.642         0.0435  .11483        .11848       -0.0053 u    
Thallium-208                    0.232         0.0214  .051214       .053363      0.0068  u    
Thorium-232 (By Actinium-228)   0.901         0.0592  .1906         .20148       0.032   u    
Thorium-234                     0.978         1.16    .7328         .73863       0.022   u    
Uranium-235                     0.193         0.151   .19512        .19551       -0.052  u    

u=use  

Page 1 of 1                                                                                                             1513105583003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-12          
Sample Description: 243261-008, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130314_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:52           Live Time: 2700   sec

Acquisition Time: 3/14/2013 09:20:26        Real Time: 2708   sec
Analysis Time: 3/27/2013 09:15           Dead Time: 0.31   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.011E-01      1.906E-01      2.015E-01      5.922E-02
Am-241    #AB    6.151E-03      1.735E-01      1.735E-01      1.426E-01
Bi-212           1.189E+00      3.696E-01      3.746E-01      1.127E-01
Bi-214           6.420E-01      1.148E-01      1.185E-01      4.350E-02
Co-60     #AB    8.513E-03      1.781E-02      1.782E-02      2.116E-02
Cs-137    #AB    6.806E-03      3.002E-02      3.002E-02      2.407E-02
Eu-152    #AB    8.862E-03      1.629E-02      1.629E-02      6.897E-02
Eu-154    #AB    9.549E-02      1.498E-01      1.499E-01      1.333E-01
K-40             9.927E+00      1.028E+00      1.142E+00      2.588E-01
Pa-234    #AB   -4.980E-02      1.345E-01      1.350E-01      1.085E-01
Pb-212           6.288E-01      9.387E-02      1.073E-01      4.813E-02
Pb-214           6.979E-01      9.764E-02      1.051E-01      3.826E-02
Ra-226           9.563E-01      6.126E-01      6.160E-01      4.135E-01
Th-234    #AB    9.781E-01      7.328E-01      7.386E-01      1.162E+00
Tl-208           2.322E-01      5.121E-02      5.336E-02      2.144E-02
U-235     #      1.931E-01      1.951E-01      1.955E-01      1.507E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.647E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243261-008, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314_003.An1

Acquisition information
Start time:                 3/14/2013 09:20:26
Live time:               2700
Real time:               2708
Dead time:                  0.31 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1222

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.62       27.  58.29   0.84  1.866E-02    63.30   3.750  1.280E+00 Th234 
74.77      104.  18.33   0.85  2.838E-02
77.21      169.  11.58   0.85  3.020E-02
87.18       83.  23.13   0.94  3.665E-02
92.81       41.  39.89   0.87  3.990E-02    92.59   4.343  7.748E-01 Th234 

93.35   5.760  5.788E-01 U235  
93.35   4.100  8.131E-01 Ac228 
93.35   5.760  5.788E-01 U235  

92.81       41.  39.89   0.87  3.990E-02    92.59   4.343  7.748E-01 Th234 
93.35   5.760  5.788E-01 U235  
93.35   4.100  8.131E-01 Ac228 

92.83       38.  47.07   0.87  3.953E-02    92.59   4.343  7.172E-01 Th234 
93.35   5.760  5.357E-01 U235  
93.35   4.100  7.526E-01 Ac228 

121.48       18.  91.88   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
122.98        7. 231.68   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.57       32.  50.53   0.92  5.013E-02   143.77  10.940  1.931E-01 U235  

143.77  10.940  1.931E-01 U235  
186.01       50.  32.03   0.35  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.563E-01 Ra226 
186.06       40.  39.37   0.96  4.819E-02   185.72  57.000  4.730E-02 U235  

186.21   3.555  7.590E-01 Ra226 
185.72  57.000  4.730E-02 U235  

209.06       46.  35.68   0.68  4.605E-02
238.47      371.   7.31   1.00  4.319E-02   238.63  43.600  6.284E-01 Pb212 
241.62       90.  21.07   1.60  4.285E-02   242.00   7.268  9.370E-01 Pb214 
276.94       18.  65.21   0.47  3.962E-02   277.37   6.600  2.294E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.16      143.  12.53   1.15  3.814E-02   295.22  18.414  6.436E-01 Pb214 
299.77       23.  52.70   1.07  3.774E-02   300.09   3.180  6.349E-01 Pb212 
338.18       74.  17.31   0.95  3.495E-02   338.32  11.400  6.058E-01 Ac228 
351.77      278.   6.79   0.76  3.405E-02   351.93  35.600  7.259E-01 Pb214 
583.14      146.  11.03   0.67  2.416E-02   583.19  85.000  2.324E-01 Tl208 
609.27      209.   8.59   1.36  2.345E-02   609.31  45.490  6.134E-01 Bi214 
661.34        4. 220.52   1.39  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.17       52.  15.54   0.71  2.078E-02   727.33   6.650  1.222E+00 Bi212 
785.33        3. 263.83   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
795.07       32.  24.13   0.35  1.955E-02
860.72       40.  21.49   0.67  1.851E-02   860.53  12.400  5.611E-01 Tl208 
872.47        8.  78.44   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.29      129.  10.58   1.16  1.779E-02   911.20  26.200  9.011E-01 Ac228 
969.08       60.  18.97   1.92  1.704E-02   968.96  15.900  7.234E-01 Ac228 
996.59        4. 168.84   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.30       25.  29.29   1.73  1.535E-02  1120.29  14.910  3.621E-01 Bi214 
1170.69        4. 136.93   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1331.51        4. 158.22   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.77        1. 444.56   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      420.   4.97   1.51  1.254E-02  1460.82  10.550  9.927E+00 K40   
1620.16        6.  81.44   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.30       36.  18.43   2.00  1.069E-02  1764.49  15.310  7.270E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.83       152.        90. 3.158E+03   46.01   0.721  -        
308.39    77.27       154.       150. 4.951E+03   30.96   0.955  -        
348.01    87.18       125.        83. 2.270E+03   46.25   0.944  -      s 
835.14   209.06        92.        47. 1.010E+03   65.15   0.681 AC-228  s 

3178.81   795.07         9.        32. 1.647E+03   48.26   0.350 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.87    63.62       115.        27.     0.010   116.58   0.835s
Th-234    370.59    92.83       139.        38.     0.014    94.13   0.866 
U-235     372.67    93.35       112.        41.     0.015    79.78   0.866D
Ac-228    372.67    93.35       112.        41.     0.015    79.78   0.866D
Eu-152    485.10   121.48       126.        18.     0.007   183.77   0.895 
Eu-154    491.08   122.98       137.         7.     0.003   463.36   0.897s
Pa-234    522.08   130.73       166.       -14.    -0.005   270.02   0.905s
U-235     577.36   144.57       118.        32.     0.012   101.07   0.918s
U-235     650.47   162.86       120.        -5.    -0.002   639.40   0.937s
U-235     743.22   186.06       103.        40.     0.015    78.74   0.960s
Ra-226    743.01   186.01        87.        50.     0.019    64.06   0.350s
U-235     821.50   205.64       108.       -10.    -0.004   289.99   0.979s
Pb-212    952.74   238.47       142.       363.     0.134    14.61   1.004 
Pb-214    965.32   241.62       106.        90.     0.033    42.15   1.603s
Tl-208   1106.53   276.94        55.        18.     0.007   130.43   0.474s
Pb-214   1179.36   295.16        73.       139.     0.051    25.07   1.146 
Pb-212   1197.80   299.77        69.        23.     0.009   105.40   1.071s
Ac-228   1351.35   338.18        36.        74.     0.027    34.61   0.948 
Eu-152   1376.36   344.43        69.        -9.    -0.003   266.44   1.113s
Pb-214   1405.71   351.77        37.       270.     0.100    13.57   0.763s
Tl-208   2330.96   583.14        34.       146.     0.054    22.06   0.669s
Bi-214   2435.48   609.27        37.       201.     0.074    17.17   1.359 
Cs-137   2643.81   661.34        35.         4.     0.001   441.04   1.393s
Bi-212   2907.15   727.17         4.        52.     0.019    31.09   0.711s
Eu-152   3112.91   778.60        31.        -3.    -0.001   490.80   1.487s
Bi-212   3139.86   785.33        30.         3.     0.001   527.67   1.492 
Tl-208   3441.54   860.72        10.        40.     0.015    42.98   0.668s
Eu-154   3488.57   872.47        15.         8.     0.003   156.89   1.560s
Pa-234   3522.92   881.06        23.        -2.    -0.001   702.01   1.565s
Pa-234   3532.63   883.49        21.        -1.     0.000  1470.79   1.567s
Ac-228   3643.91   911.29        13.       129.     0.048    21.15   1.162s
Eu-152   3848.92   962.51        25.        -1.     0.000  1929.74   1.626s
Ac-228   3875.22   969.08        19.        60.     0.022    37.95   1.921 
Eu-154   3985.31   996.59        19.         4.     0.001   337.68   1.649s
Bi-214   4480.54  1120.30        25.        25.     0.009    58.59   1.734s
Co-60    4682.30  1170.69        11.         4.     0.001   273.86   1.769s
Co-60    5326.29  1331.51        14.         4.     0.001   316.44   1.866s
Eu-152   5635.72  1408.77        16.         1.     0.000   889.12   1.910s
K-40     5843.65  1460.68        20.       403.     0.149     9.94   1.509 
Bi-212   6482.59  1620.16         7.         6.     0.002   162.87   2.020s
Bi-214   7060.22  1764.30         2.        36.     0.014    36.86   1.998 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.0110E-01                                      5.12E+12             
911.20 9.011E-01  (  5.922E-02 1.06E+01 2.62E+01 G  
968.96 7.234E-01 -   1.219E-01 1.90E+01 1.59E+01 G  
338.32 6.058E-01 -   1.145E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 8.131E-01 &   4.915E-01 3.99E+01 4.10E+00 XA 

Am-241   I   6.1511E-03                                      1.58E+05             
59.54 6.151E-03 %(  1.426E-01 1.41E+03 3.59E+01 G  

Bi-212   N   1.1891E+00                                      5.12E+12             
727.33 1.222E+00  (  1.127E-01 1.55E+01 6.65E+00 G  
785.37 4.512E-01 -   1.914E+00 2.64E+02 1.11E+00 G  

1620.74 1.043E+00 ?(  1.195E+00 8.14E+01 1.51E+00 G  

Bi-214   N   6.4203E-01                                      5.84E+05             
609.31 6.134E-01  (P 4.350E-02 8.59E+00 4.55E+01 G  

1120.29 3.621E-01 - P 1.666E-01 2.93E+01 1.49E+01 G  
1764.49 7.270E-01  (  7.338E-02 1.84E+01 1.53E+01 G  

Co-60    T   8.5127E-03                                      1.93E+03             
1332.49 8.624E-03 &(  2.116E-02 1.58E+02 1.00E+02 G  
1173.23 8.401E-03 &(  1.756E-02 1.37E+02 9.98E+01 G  

Cs-137   I   6.8057E-03                                      1.10E+04             
661.66 6.806E-03 ?(  2.407E-02 2.21E+02 8.50E+01 G  

Eu-152   I   8.8620E-03                                      4.94E+03             
344.28-3.245E-02 ?(  6.897E-02 1.33E+02 2.66E+01 G  
121.78 4.253E-02  (  6.221E-02 9.19E+01 2.84E+01 G  
778.90-4.193E-02 +   1.652E-01 2.45E+02 1.30E+01 G  
964.08-9.810E-03 +   1.548E-01 9.65E+02 1.45E+01 G  

1112.08-1.046E-02 &   1.786E-01 1.04E+03 1.34E+01 G  
1408.01 1.567E-02 ?(  1.125E-01 4.45E+02 2.09E+01 G  

Eu-154   I   9.5494E-02                                      3.14E+03             
873.18 1.158E-01 ?(  1.333E-01 7.84E+01 1.22E+01 G  
123.07 1.215E-02 -   4.576E-02 2.32E+02 4.04E+01 G  

1274.43 1.261E-03 &   6.636E-02 3.20E+03 3.49E+01 G  
723.30 2.530E-03 %   1.164E-01 2.80E+03 2.00E+01 G  

1004.72 0.000E+00 -   1.878E-01 1.00E+03 1.79E+01 G  
996.25 7.193E-02 ?(  1.907E-01 1.69E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.9270E+00                                      4.57E+11             
1460.82 9.927E+00  (P 2.588E-01 4.97E+00 1.06E+01 G  

Pa-234   N  -4.9801E-02                                      1.63E+12             
131.30-4.980E-02 ?(  1.085E-01 1.35E+02 1.82E+01 G  
569.50 2.650E-03 %   1.701E-01 3.90E+03 9.30E+00 G  
946.00 2.476E-03 %   1.054E-01 2.59E+03 1.35E+01 G  
880.52-3.369E-02 +   1.908E-01 3.51E+02 1.05E+01 G  
883.24-1.657E-02 +   1.987E-01 7.35E+02 9.70E+00 G  

Pb-212   N   6.2882E-01                                      5.12E+12             
238.63 6.284E-01  (P 4.813E-02 7.31E+00 4.36E+01 G  
300.09 6.349E-01 ?(P 5.267E-01 5.27E+01 3.18E+00 G  

Pb-214   N   6.9786E-01                                      5.84E+05             
351.93 7.259E-01  (P 3.826E-02 6.79E+00 3.56E+01 G  
295.22 6.436E-01  (P 9.270E-02 1.25E+01 1.84E+01 G  
242.00 9.370E-01 +   2.517E-01 2.11E+01 7.27E+00 G  

Ra-226   N   9.5634E-01                                      5.84E+05             
186.21 9.563E-01  (  4.135E-01 3.20E+01 3.56E+00 G  

Th-234   N   9.7811E-01                                      1.63E+12             
63.30 1.280E+00 ?(  1.162E+00 5.83E+01 3.75E+00 G  
92.59 7.172E-01  (  5.218E-01 4.71E+01 4.34E+00 G  

Tl-208   N   2.3221E-01                                      5.12E+12             
583.19 2.324E-01  (  2.144E-02 1.10E+01 8.50E+01 G  
277.37 2.294E-01  (  2.147E-01 6.52E+01 6.60E+00 G  
860.53 5.611E-01 +   1.073E-01 2.15E+01 1.24E+01 G  

U-235    N   1.9305E-01                                      2.57E+11             
143.77 1.931E-01 ?(  1.507E-01 5.05E+01 1.09E+01 G  
205.32-1.455E-01 &   3.395E-01 1.45E+02 5.02E+00 G  
163.36-6.308E-02 -   3.289E-01 3.20E+02 5.08E+00 G  
185.72 4.730E-02 -   2.809E-02 3.94E+01 5.70E+01 G  

Energy duplication    
93.35 5.788E-01     3.499E-01 3.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.62       115.        27.     0.010   116.58   1.280E+00   
Th-234      92.83       139.        38.     0.014    94.13   7.172E-01   
U-235       93.35       112.        41.     0.015    79.78   5.788E-01   
Eu-152     121.48       126.        18.     0.007   183.77   4.253E-02   
Eu-154     122.98       137.         7.     0.003   463.36   1.215E-02   
Pa-234     130.73       166.       -14.    -0.005   270.02  -4.980E-02   
U-235      144.57       118.        32.     0.012   101.07   1.931E-01   
U-235      162.86       120.        -5.    -0.002   639.40  -6.308E-02   
U-235      186.06       103.        40.     0.015    78.74   4.730E-02   
U-235      205.64       108.       -10.    -0.004   289.99  -1.455E-01   
Eu-152     344.43        69.        -9.    -0.003   266.44  -3.245E-02   
Cs-137     661.34        35.         4.     0.001   441.04   6.806E-03   
Eu-152     778.60        31.        -3.    -0.001   490.80  -4.193E-02   
Eu-154     872.47        15.         8.     0.003   156.89   1.158E-01   
Pa-234     881.06        23.        -2.    -0.001   702.01  -3.369E-02   
Pa-234     883.49        21.        -1.     0.000  1470.79  -1.657E-02   
Eu-152     962.51        25.        -1.     0.000  1929.74  -9.810E-03   
Eu-154     996.59        19.         4.     0.001   337.68   7.193E-02   
Co-60     1170.69        11.         4.     0.001   273.86   8.401E-03   
Co-60     1331.51        14.         4.     0.001   316.44   8.624E-03   
Eu-152    1408.77        16.         1.     0.000   889.12   1.567E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.0110E-01    9.0110E-01   1.9060E-01    2.0148E-01  5.922E-02
Am-241 #A    6.1499E-03    6.1511E-03   1.7351E-01    1.7351E-01  1.426E-01
Bi-212       1.1891E+00    1.1891E+00   3.6962E-01    3.7461E-01  1.127E-01
Bi-214       6.4200E-01    6.4203E-01   1.1483E-01    1.1848E-01  4.350E-02
Co-60  #A    8.3821E-03    8.5127E-03   1.7812E-02    1.7816E-02  2.116E-02
Cs-137 #A    6.7873E-03    6.8057E-03   3.0016E-02    3.0017E-02  2.407E-02
Eu-152 #A    8.8088E-03    8.8620E-03   1.6286E-02    1.6294E-02  6.897E-02
Eu-154 #A    9.4594E-02    9.5494E-02   1.4982E-01    1.4990E-01  1.333E-01
K-40         9.9270E+00    9.9270E+00   1.0278E+00    1.1425E+00  2.588E-01
Pa-234 #A   -4.9801E-02   -4.9801E-02   1.3447E-01    1.3504E-01  1.085E-01
Pb-212       6.2882E-01    6.2882E-01   9.3873E-02    1.0731E-01  4.813E-02
Pb-214       6.9783E-01    6.9786E-01   9.7639E-02    1.0508E-01  3.826E-02
Ra-226       9.5629E-01    9.5634E-01   6.1261E-01    6.1603E-01  4.135E-01
Th-234 #A    9.7811E-01    9.7811E-01   7.3280E-01    7.3863E-01  1.162E+00
Tl-208       2.3221E-01    2.3221E-01   5.1214E-02    5.3363E-02  2.144E-02
U-235  #     1.9305E-01    1.9305E-01   1.9512E-01    1.9551E-01  1.507E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.517E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5174425E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-13                Received:        01/30/13                      
Lab ID:          243261-009                    Prepared:        02/13/13 09:58                
Matrix:          Soil                          Analyzed:        03/13/13 16:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   345 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:52                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0932 U        0.150          0.118             0.9     
Bismuth-212                          0.725           0.405          0.265                     
Bismuth-214                          0.604           0.0954         0.0378                    
Cesium-137                          -0.0114 U        0.0307         0.0243            0.07    
Cobalt-60                            0.00954 U       0.0238         0.0181            0.03    
Europium-152                        -0.00107 U       0.00402        0.0612            0.1     
Europium-154                         0.00278 U       0.176          0.144             0.2     
Lead-212                             0.680           0.0879         0.0421                    
Lead-214                             0.688           0.0987         0.0426                    
Potassium-40                         7.36            0.877          0.268                     
Protactinium-234                     0.0787          0.102          0.0773                    
Radium-226 (By Bismuth-214)          0.604           0.0954         0.0378            0.2     
Thallium-208                         0.236           0.0476         0.0187                    
Thorium-232 (By Actinium-228)        0.820           0.140          0.0494            0.9     
Thorium-234                          0.640 U         1.57           1.27                      
Uranium-235                          0.0718 U        0.0343         0.151             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-009                   Client ID : 12-PE-E0773-13        

Seqnum : 1513104131011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130313_011                                Batch         : 195398                       Time      : 13-MAR-2013 16:39     

Cal    : 13-MAR-2013 07:42:14,09-JAN-2013 12:22:14     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 345 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0932        0.118   .14953        .14968       0.0020  u    
Bismuth-212                     0.725         0.265   .40531        .40701       0.10    u    
Bismuth-214                     0.604         0.0378  .0954         .099278      -0.0053 u    
Cesium-137                      -0.0114       0.0243  .030701       .030705      0       u    
Cobalt-60                       0.00954       0.0181  .023808       .023812      0.0023  u    
Europium-152                    -0.00107      0.0612  .0040233      .0040238     0.040   u    
Europium-154                    0.00278       0.144   .17567        .17567       0.0073  u    
Lead-212                        0.680         0.0421  .087853       .10433       -0.014  u    
Lead-214                        0.688         0.0426  .098682       .10586       0.011   u    
Potassium-40                    7.36          0.268   .87716        .95202       -0.15   u    
Protactinium-234                0.0787        0.0773  .10196        .10383       0.037   u    
Radium-226 (By Bismuth-214)     0.604         0.0378  .0954         .099278      -0.0053 u    
Thallium-208                    0.236         0.0187  .047611       .049995      0.0068  u    
Thorium-232 (By Actinium-228)   0.820         0.0494  .13974        .15184       0.032   u    
Thorium-234                     0.640         1.27    1.5705        1.5716       0.022   u    
Uranium-235                     0.0718        0.151   .034278       .034588      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1513104131011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-13          
Sample Description: 243261-009, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130313_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:52           Live Time: 2700   sec

Acquisition Time: 3/13/2013 16:39:50        Real Time: 2702   sec
Analysis Time: 3/27/2013 09:14           Dead Time: 0.09   %

Analysis Quantity: 3.450E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.198E-01      1.397E-01      1.518E-01      4.940E-02
Am-241    #AB    9.324E-02      1.495E-01      1.497E-01      1.176E-01
Bi-212    #      7.249E-01      4.053E-01      4.070E-01      2.649E-01
Bi-214           6.043E-01      9.540E-02      9.928E-02      3.782E-02
Co-60     #AB    9.544E-03      2.381E-02      2.381E-02      1.811E-02
Cs-137    #AB   -1.135E-02      3.070E-02      3.071E-02      2.433E-02
Eu-152    #AB   -1.073E-03      4.023E-03      4.024E-03      6.116E-02
Eu-154    #AB    2.777E-03      1.757E-01      1.757E-01      1.444E-01
K-40             7.362E+00      8.772E-01      9.520E-01      2.675E-01
Pa-234    #      7.873E-02      1.020E-01      1.038E-01      7.733E-02
Pb-212           6.805E-01      8.785E-02      1.043E-01      4.211E-02
Pb-214           6.882E-01      9.868E-02      1.059E-01      4.261E-02
Ra-226           1.368E+00      7.139E-01      7.199E-01      4.577E-01
Th-234    #AB    6.401E-01      1.570E+00      1.572E+00      1.266E+00
Tl-208           2.363E-01      4.761E-02      5.000E-02      1.874E-02
U-235     #AB    7.182E-02      3.428E-02      3.459E-02      1.514E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.338E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:14:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_011.An1               

Sample description                                             
243261-009, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313_011.An1

Acquisition information
Start time:                 3/13/2013 16:39:50
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4500E+02) = 

7.8339E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:14:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1254

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.68       18.  80.19   0.88  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.44       15. 122.68   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      118.  17.66   0.89  2.844E-02
77.12      171.  13.47   0.89  3.013E-02
92.98       72.  29.06   1.29  3.990E-02    92.59   4.343  1.225E+00 Th234 

93.35   4.100  1.286E+00 Ac228 
93.35   5.760  9.153E-01 U235  
93.35   5.760  9.153E-01 U235  

93.13       58.  36.12   0.91  3.990E-02    92.59   4.343  9.884E-01 Th234 
93.35   4.100  1.037E+00 Ac228 
93.35   5.760  7.383E-01 U235  

115.70       21.  60.42   0.30  4.736E-02
121.81        6. 282.17   0.93  4.845E-02   121.78  28.410    PBC<MDA Eu152 
129.39       21.  71.84   0.94  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.94        2. 982.98   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.172E-02 U235  
186.02       81.  26.09   0.92  4.816E-02   185.72  57.000  8.525E-02 U235  

186.21   3.555  1.368E+00 Ra226 
185.72  57.000  8.525E-02 U235  

204.70        9. 165.35   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.144E-01 U235  

238.57      459.   5.49   1.02  4.319E-02   238.63  43.600  6.955E-01 Pb212 
241.93       89.  18.85   1.03  4.287E-02   242.00   7.268  8.312E-01 Pb214 
277.47       19.  66.52   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.13      163.  12.04   0.99  3.814E-02   295.22  18.414  6.546E-01 Pb214 
299.69       45.  33.96   0.55  3.774E-02   300.09   3.180  1.095E+00 Pb212 
338.12      117.  13.65   1.32  3.494E-02   338.32  11.400  8.524E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:14:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.76      303.   7.02   1.31  3.405E-02   351.93  35.600  7.056E-01 Pb214 
583.24      169.  10.07   0.78  2.416E-02   583.19  85.000  2.382E-01 Tl208 
609.46      235.   7.61   1.37  2.345E-02   609.31  45.490  6.158E-01 Bi214 
727.18       35.  27.96   1.41  2.078E-02   727.33   6.650  7.249E-01 Bi212 
860.51       15.  55.21   1.51  1.851E-02   860.53  12.400  1.884E-01 Tl208 
880.97        6. 107.76   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.37      129.  10.21   0.96  1.779E-02   911.20  26.200  8.056E-01 Ac228 
945.80        2. 382.99   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.16       59.  17.67   0.41  1.704E-02   968.96  15.900  6.352E-01 Ac228 

1120.58       45.  19.17   0.80  1.535E-02  1120.29  14.910  5.693E-01 Bi214 
1174.02        1. 971.28   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.46        4. 124.74   1.86  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.69      336.   5.67   2.35  1.254E-02  1460.82  10.550  7.362E+00 K40   
1764.54       45.  16.44   2.16  1.069E-02  1764.49  15.310  7.946E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.92       197.        79. 2.784E+03   57.15   0.650  -      s 
307.80    77.17       211.       142. 4.726E+03   35.16   0.941  -        
461.76   115.70        70.        21. 4.434E+02  120.84   0.299 PB-212  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.89    58.68        90.        18.     0.006   160.37   0.880s
Th-234    252.90    63.44       172.        15.     0.006   245.37   0.884s
Ac-228    372.45    93.35       148.        72.     0.027    58.11   1.290D
U-235     372.45    93.35       194.        58.     0.022    72.24   0.908D
Eu-152    486.19   121.81       130.         6.     0.002   564.34   0.931s
Pa-234    516.49   129.39       106.        21.     0.008   143.68   0.939s
U-235     650.57   162.94       172.         2.     0.001  1965.95   0.964 
U-235     743.01   186.07       150.        82.     0.030    47.73   0.982 
Ra-226    742.82   186.02       134.        81.     0.030    52.18   0.919 
U-235     817.50   204.70       111.         9.     0.003   330.71   0.998s
Pb-212    952.68   238.52       138.       441.     0.164    12.68   1.110 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:14:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.11   241.88       103.       101.     0.038    38.89   0.764s
Tl-208   1108.38   277.47        71.        19.     0.007   133.03   1.056s
Pb-214   1178.98   295.13        79.       158.     0.059    24.08   0.990 
Pb-212   1197.22   299.69        67.        45.     0.017    67.92   0.547s
Ac-228   1350.85   338.12        46.       117.     0.043    27.30   1.317 
Eu-152   1378.18   344.95        68.        -5.    -0.002   493.59   1.109s
Pb-214   1405.40   351.76        58.       295.     0.109    14.05   1.311 
Pa-234   2271.15   568.26        37.        -5.    -0.002   388.74   1.285s
Tl-208   2331.06   583.24        32.       169.     0.062    20.15   0.783s
Bi-214   2435.92   609.46        36.       226.     0.084    15.23   1.368s
Cs-137   2644.20   661.52        46.        -7.    -0.003   270.47   1.356s
Eu-154   2888.84   722.68        43.        -6.    -0.002   338.26   1.403s
Bi-212   2906.86   727.18        29.        35.     0.013    55.91   1.406s
Eu-152   3114.90   779.18        20.        -4.    -0.001   331.22   1.446s
Tl-208   3440.32   860.51        26.        15.     0.006   110.43   1.508s
Pa-234   3522.19   880.97        20.         6.     0.002   215.52   1.523s
Ac-228   3643.85   911.37        12.       129.     0.048    20.43   0.961s
Pa-234   3781.60   945.80        16.         2.     0.001   765.99   1.572s
Ac-228   3875.11   969.16        19.        59.     0.022    35.34   0.407s
Eu-154   3976.35   994.46        21.        -3.    -0.001   453.59   1.609s
Eu-152   4449.86  1112.75        31.        -3.    -0.001   573.46   1.695s
Bi-214   4481.22  1120.58        15.        45.     0.017    38.34   0.795s
Co-60    4695.16  1174.02        24.         1.     0.000  1942.57   1.740s
Co-60    5329.55  1332.46        13.         4.     0.002   249.47   1.856s
K-40     5843.13  1460.69        27.       336.     0.124    11.34   2.351s
Bi-212   6491.48  1622.54        11.        -1.     0.000  1480.04   2.060s
Bi-214   7060.48  1764.54         5.        45.     0.017    32.88   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1977E-01                                      5.12E+12             
911.20 8.056E-01  (  4.940E-02 1.02E+01 2.62E+01 G  
968.96 6.352E-01 -   1.079E-01 1.77E+01 1.59E+01 G  
338.32 8.524E-01  (  1.151E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 1.286E+00 +   5.036E-01 2.91E+01 4.10E+00 XA 

Am-241   I   9.3237E-02                                      1.58E+05             
59.54 9.324E-02 ?(  1.176E-01 8.02E+01 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:14:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.2492E-01                                      5.12E+12             
727.33 7.249E-01 ?(  2.649E-01 2.80E+01 6.65E+00 G  
785.37-8.041E-02 %   1.690E+00 1.28E+03 1.11E+00 G  

1620.74-1.054E-01 -   1.266E+00 7.40E+02 1.51E+00 G  

Bi-214   N   6.0430E-01                                      5.84E+05             
609.31 6.158E-01 @(P 3.782E-02 7.61E+00 4.55E+01 G  

1120.29 5.693E-01  (P 1.147E-01 1.92E+01 1.49E+01 G  
1764.49 7.946E-01 +   8.997E-02 1.64E+01 1.53E+01 G  

Co-60    T   9.5435E-03                                      1.93E+03             
1332.49 9.544E-03 ?(  1.811E-02 1.25E+02 1.00E+02 G  
1173.23 1.425E-03 &   2.264E-02 9.71E+02 9.98E+01 G  

Cs-137   I  -1.1351E-02                                      1.10E+04             
661.66-1.135E-02 ?(  2.433E-02 1.35E+02 8.50E+01 G  

Eu-152   I  -1.0732E-03                                      4.94E+03             
344.28-1.531E-02 &(  6.116E-02 2.47E+02 2.66E+01 G  
121.78 1.225E-02 ?(  5.631E-02 2.82E+02 2.84E+01 G  
778.90-4.520E-02 +   1.175E-01 1.66E+02 1.30E+01 G  
964.08 0.000E+00 +   3.925E-01 1.00E+03 1.45E+01 G  

1112.08-3.982E-02 +   1.840E-01 2.87E+02 1.34E+01 G  
1408.01 2.289E-03 %   1.015E-01 2.70E+03 2.09E+01 G  

Eu-154   I   2.7771E-03                                      3.14E+03             
873.18 2.777E-03 %(  1.444E-01 3.16E+03 1.22E+01 G  
123.07-8.108E-04 %   4.221E-02 3.16E+03 4.04E+01 G  

1274.43 0.000E+00 -   9.018E-02 1.00E+03 3.49E+01 G  
723.30-3.970E-02 +   1.072E-01 1.69E+02 2.00E+01 G  

1004.72 2.102E-03 %   1.153E-01 3.34E+03 1.79E+01 G  
996.25-4.938E-02 +   1.784E-01 2.27E+02 1.05E+01 G  

K-40     N   7.3617E+00                                      4.57E+11             
1460.82 7.362E+00  (P 2.675E-01 5.67E+00 1.06E+01 G  

Pa-234   N   7.8729E-02                                      1.63E+12             
131.30 6.852E-02 &(  7.733E-02 7.18E+01 1.82E+01 G  
569.50-5.794E-02 &   1.801E-01 1.94E+02 9.30E+00 G  
946.00 1.872E-02 -   1.154E-01 3.83E+02 1.35E+01 G  
880.52 9.642E-02 ?(  1.592E-01 1.08E+02 1.05E+01 G  
883.24-4.780E-03 %   1.966E-01 2.50E+03 9.70E+00 G  

Pb-212   N   6.8046E-01                                      5.12E+12             
238.63 6.805E-01  (P 4.211E-02 6.34E+00 4.36E+01 G  
300.09 1.095E+00 + P 4.601E-01 3.40E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.8819E-01                                      5.84E+05             
351.93 7.056E-01  (P 4.261E-02 7.02E+00 3.56E+01 G  
295.22 6.546E-01  (P 8.536E-02 1.20E+01 1.84E+01 G  
242.00 9.446E-01 +   2.199E-01 1.94E+01 7.27E+00 G  

Ra-226   N   1.3680E+00                                      5.84E+05             
186.21 1.368E+00  (  4.577E-01 2.61E+01 3.56E+00 G  

Th-234   N   6.4005E-01                                      1.63E+12             
63.30 6.401E-01  (  1.266E+00 1.23E+02 3.75E+00 G  
92.59 4.675E-03 %   6.146E-01 7.98E+03 4.34E+00 G  

Tl-208   N   2.3631E-01                                      5.12E+12             
583.19 2.382E-01  (  1.874E-02 1.01E+01 8.50E+01 G  
277.37 2.121E-01 ?(  2.182E-01 6.65E+01 6.60E+00 G  
860.53 1.884E-01 -   1.514E-01 5.52E+01 1.24E+01 G  

U-235    N   7.1817E-02                                      2.57E+11             
143.77-4.376E-04 %(  1.514E-01 2.10E+04 1.09E+01 G  
205.32 1.144E-01 ?(  3.055E-01 1.65E+02 5.02E+00 G  
163.36 2.172E-02  (  3.507E-01 9.83E+02 5.08E+00 G  
185.72 8.640E-02  (  3.010E-02 2.39E+01 5.70E+01 G  

Energy duplication    
93.35 7.383E-01     4.096E-01 3.61E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.68        90.        18.     0.006   160.37   9.324E-02   
Th-234      63.44       172.        15.     0.006   245.37   6.401E-01   
U-235       93.35       194.        58.     0.022    72.24   7.383E-01   
Eu-152     121.81       130.         6.     0.002   564.34   1.225E-02   
Pa-234     129.39       106.        21.     0.008   143.68   6.852E-02   
U-235      162.94       172.         2.     0.001  1965.95   2.172E-02   
U-235      186.07       150.        82.     0.030    47.73   8.640E-02   
U-235      204.70       111.         9.     0.003   330.71   1.144E-01   
Eu-152     344.95        68.        -5.    -0.002   493.59  -1.531E-02   
Pa-234     568.26        37.        -5.    -0.002   388.74  -5.794E-02   
Cs-137     661.52        46.        -7.    -0.003   270.47  -1.135E-02   
Eu-154     722.68        43.        -6.    -0.002   338.26  -3.970E-02   
Eu-152     779.18        20.        -4.    -0.001   331.22  -4.520E-02   
Pa-234     880.97        20.         6.     0.002   215.52   9.642E-02   
Pa-234     945.80        16.         2.     0.001   765.99   1.872E-02   
Eu-154     994.46        21.        -3.    -0.001   453.59  -4.938E-02   
Eu-152    1112.75        31.        -3.    -0.001   573.46  -3.982E-02   
Co-60     1174.02        24.         1.     0.000  1942.57   1.425E-03   
Co-60     1332.46        13.         4.     0.002   249.47   9.544E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1977E-01    8.1977E-01   1.3974E-01    1.5184E-01  4.940E-02
Am-241 #A    9.3220E-02    9.3237E-02   1.4953E-01    1.4968E-01  1.176E-01
Bi-212 #     7.2492E-01    7.2492E-01   4.0531E-01    4.0701E-01  2.649E-01
Bi-214       6.0427E-01    6.0430E-01   9.5400E-02    9.9278E-02  3.782E-02
Co-60  #A    9.3995E-03    9.5435E-03   2.3808E-02    2.3812E-02  1.811E-02
Cs-137 #A   -1.1321E-02   -1.1351E-02   3.0701E-02    3.0705E-02  2.433E-02
Eu-152 #A   -1.0669E-03   -1.0732E-03   4.0233E-03    4.0238E-03  6.116E-02
Eu-154 #A    2.7513E-03    2.7771E-03   1.7567E-01    1.7567E-01  1.444E-01
K-40         7.3617E+00    7.3617E+00   8.7716E-01    9.5202E-01  2.675E-01
Pa-234 #C    7.8729E-02    7.8729E-02   1.0196E-01    1.0383E-01  7.733E-02
Pb-212       6.8046E-01    6.8046E-01   8.7853E-02    1.0433E-01  4.211E-02
Pb-214       6.8815E-01    6.8819E-01   9.8682E-02    1.0586E-01  4.261E-02
Ra-226       1.3680E+00    1.3680E+00   7.1385E-01    7.1986E-01  4.577E-01
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Th-234 #A    6.4005E-01    6.4005E-01   1.5705E+00    1.5716E+00  1.266E+00
Tl-208       2.3631E-01    2.3631E-01   4.7611E-02    4.9995E-02  1.874E-02
U-235  #A    7.1817E-02    7.1817E-02   3.4278E-02    3.4588E-02  1.514E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.248E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2483670E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-14                Received:        01/30/13                      
Lab ID:          243261-010                    Prepared:        02/13/13 10:07                
Matrix:          Soil                          Analyzed:        03/13/13 16:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0363 U        0.161          0.131            0.9     
Bismuth-212                           0.646           0.337          0.170                    
Bismuth-214                           0.531           0.104          0.0435                   
Cesium-137                           -0.00588 U       0.0255         0.0204           0.07    
Cobalt-60                             0.00758 U       0.0140         0.0161           0.03    
Europium-152                          0.0250 U        0.0317         0.0676           0.1     
Europium-154                          0.0423 U        0.108          0.135            0.2     
Lead-212                              0.525           0.0799         0.0401                   
Lead-214                              0.582           0.101          0.0453                   
Potassium-40                         13.1             1.15           0.277                    
Protactinium-234                      0.00174 U       0.116          0.0959                   
Radium-226 (By Bismuth-214)           0.531           0.104          0.0435           0.2     
Thallium-208                          0.176           0.0396         0.0155                   
Thorium-232 (By Actinium-228)         0.670           0.118          0.0745           0.9     
Thorium-234                           0.395 U         0.344          1.14                     
Uranium-235                           0.0835 U        0.0472         0.145            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-010                   Client ID : 12-PE-E0773-14        

Seqnum : 1503104116012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130313_012                                Batch         : 195398                       Time      : 13-MAR-2013 16:39     

Cal    : 13-MAR-2013 07:27:43,09-JAN-2013 09:04:01     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0363        0.131   .16095        .16097       0.0020  u    
Bismuth-212                     0.646         0.170   .33663        .33825       0.10    u    
Bismuth-214                     0.531         0.0435  .10411        .10688       -0.0053 u    
Cesium-137                      -0.00588      0.0204  .025451       .025453      0       u    
Cobalt-60                       0.00758       0.0161  .014026       .01403       0.0023  u    
Europium-152                    0.0250        0.0676  .03174        .031772      0.040   u    
Europium-154                    0.0423        0.135   .10764        .10767       0.0073  u    
Lead-212                        0.525         0.0401  .079875       .090925      -0.014  u    
Lead-214                        0.582         0.0453  .10124        .10631       0.011   u    
Potassium-40                    13.1          0.277   1.1459        1.3223       -0.15   u    
Protactinium-234                0.00174       0.0959  .11648        .11648       0.037   u    
Radium-226 (By Bismuth-214)     0.531         0.0435  .10411        .10688       -0.0053 u    
Thallium-208                    0.176         0.0155  .039573       .041163      0.0068  u    
Thorium-232 (By Actinium-228)   0.670         0.0745  .11802        .12761       0.032   u    
Thorium-234                     0.395         1.14    .34433        .34635       0.022   u    
Uranium-235                     0.0835        0.145   .047176       .047481      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1503104116012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-14          
Sample Description: 243261-010, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130313_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:36           Live Time: 2700   sec

Acquisition Time: 3/13/2013 16:39:14        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:29           Dead Time: 0.06   %

Analysis Quantity: 3.400E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.696E-01      1.180E-01      1.276E-01      7.454E-02
Am-241    #AB    3.631E-02      1.609E-01      1.610E-01      1.308E-01
Bi-212           6.455E-01      3.366E-01      3.382E-01      1.700E-01
Bi-214           5.314E-01      1.041E-01      1.069E-01      4.350E-02
Co-60     #AB    7.581E-03      1.403E-02      1.403E-02      1.614E-02
Cs-137    #AB   -5.876E-03      2.545E-02      2.545E-02      2.035E-02
Eu-152    #AB    2.500E-02      3.174E-02      3.177E-02      6.759E-02
Eu-154    #AB    4.232E-02      1.076E-01      1.077E-01      1.348E-01
K-40             1.313E+01      1.146E+00      1.322E+00      2.770E-01
Pa-234    #AB    1.739E-03      1.165E-01      1.165E-01      9.587E-02
Pb-212           5.253E-01      7.987E-02      9.092E-02      4.006E-02
Pb-214           5.824E-01      1.012E-01      1.063E-01      4.530E-02
Ra-226    #      8.634E-01      6.128E-01      6.156E-01      4.637E-01
Th-234    #AB    3.947E-01      3.443E-01      3.464E-01      1.144E+00
Tl-208           1.755E-01      3.957E-02      4.116E-02      1.549E-02
U-235      AB    8.349E-02      4.718E-02      4.748E-02      1.452E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.771E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243261-010, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313_012.An1

Acquisition information
Start time:                 3/13/2013 16:39:14
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4000E+02) = 

7.9491E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1842

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.34        8. 221.60   0.87  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.86      111.  16.95   0.88  3.075E-02
77.21      164.  12.59   0.89  3.248E-02
92.93       50.  36.53   0.37  4.199E-02    92.59   4.343  8.109E-01 Th234 

93.35   4.100  8.517E-01 Ac228 
93.35   5.760  6.062E-01 U235  

93.01       45.  43.62   0.90  4.163E-02    92.59   4.343  7.355E-01 Th234 
93.35   4.100  7.725E-01 Ac228 
93.35   5.760  5.499E-01 U235  
92.59   4.343  7.355E-01 Th234 

93.03       53.  35.52   0.90  4.199E-02    92.59   4.343  8.556E-01 Th234 
93.35   4.100  8.986E-01 Ac228 
93.35   5.760  6.396E-01 U235  

121.38       13. 115.02   0.93  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.81       22.  79.18   0.95  5.130E-02   143.77  10.940    PBC<MDA U235  
161.71        2. 726.65   0.97  5.062E-02   163.36   5.080    PBC<MDA U235  
185.81       73.  28.25   1.06  4.883E-02   185.72  57.000  7.733E-02 U235  

186.21   3.555  1.241E+00 Ra226 
185.88       51.  35.49   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.634E-01 Ra226 
238.59      364.   6.36   1.04  4.342E-02   238.63  43.600  5.578E-01 Pb212 
241.92       84.  17.83   1.04  4.309E-02   242.00   7.268  7.923E-01 Pb214 
295.13      143.  12.17   1.12  3.815E-02   295.22  18.414  5.803E-01 Pb214 
300.00       12.  97.48   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.47       89.  17.11   1.10  3.484E-02   338.32  11.400  6.567E-01 Ac228 
351.99      242.   8.37   1.05  3.392E-02   351.93  35.600  5.691E-01 Pb214 
511.29      130.  12.05   0.81  2.617E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.49      121.  11.27   1.86  2.388E-02   583.19  85.000  1.755E-01 Tl208 
609.46      187.   9.38   1.09  2.316E-02   609.31  45.490  5.011E-01 Bi214 
727.37       31.  26.07   0.81  2.048E-02   727.33   6.650  6.614E-01 Bi212 
860.80       31.  32.43   0.29  1.821E-02   860.53  12.400  3.989E-01 Tl208 
911.52       97.  14.51   1.13  1.749E-02   911.20  26.200  6.244E-01 Ac228 
969.39       68.  14.00   0.56  1.674E-02   968.96  15.900  7.532E-01 Ac228 
995.81        5. 127.18   1.70  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1109.11        9.  67.49   1.79  1.515E-02  1112.08  13.410  1.301E-01 Eu152 
1120.63       48.  24.45   0.37  1.507E-02  1120.29  14.910  6.239E-01 Bi214 
1172.57        7.  92.51   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1461.14      597.   4.22   1.55  1.228E-02  1460.82  10.550  1.313E+01 K40   
1619.81        3. 120.81   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1765.11       23.  29.45   2.27  1.046E-02  1764.49  15.310  4.220E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.39    74.84       178.        77. 2.501E+03   57.37   0.803  -        
308.79    77.19       184.       142. 4.356E+03   34.70   0.791  -        

2044.87   511.29        34.       130. 4.948E+03   24.09   0.811 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.39    59.34       143.         8.     0.003   443.20   0.868s
Th-234    372.05    93.01       172.        45.     0.017    87.24   0.900s
Ac-228    373.41    93.35       122.        50.     0.018    73.05   0.373D
U-235     373.41    93.35       148.        53.     0.019    71.04   0.901D
Eu-152    485.49   121.38       112.        13.     0.005   230.04   0.928s
Eu-154    492.38   123.10       150.       -14.    -0.005   262.60   0.930s
U-235     575.20   143.81       141.        22.     0.008   158.36   0.949 
U-235     646.77   161.71        93.         2.     0.001  1453.31   0.968s
U-235     743.15   185.81       131.        73.     0.027    56.51   1.055s
Ra-226    743.43   185.88       137.        51.     0.019    70.98   0.990s
Pb-212    954.14   238.57       122.       338.     0.125    14.99   1.065 
Pb-214    967.20   241.84       106.        69.     0.026    53.45   0.447s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.32   295.13        63.       138.     0.051    24.34   1.124 
Pb-212   1199.81   300.00        64.        12.     0.004   194.96   1.097s
Ac-228   1353.68   338.47        50.        89.     0.033    34.21   1.104 
Eu-152   1376.82   344.26        80.       -10.    -0.004   271.82   1.138s
Pb-214   1407.75   351.99        64.       233.     0.086    16.74   1.049 
Tl-208   2333.70   583.49        21.       121.     0.045    22.55   1.857s
Bi-214   2437.55   609.46        45.       179.     0.066    18.77   1.087 
Cs-137   2655.56   663.96        30.        -4.    -0.001   433.17   1.421s
Bi-212   2909.26   727.37        11.        31.     0.011    52.15   0.810s
Eu-152   3114.55   778.69        29.        -1.    -0.001  1027.62   1.522s
Bi-212   3157.13   789.33        19.        -4.    -0.001   361.17   1.527s
Tl-208   3443.05   860.80        17.        31.     0.011    64.85   0.291s
Pa-234   3521.38   880.38        29.        -2.    -0.001   869.41   1.607s
Ac-228   3645.97   911.52        25.        97.     0.036    29.02   1.128s
Ac-228   3877.49   969.39         7.        68.     0.025    28.00   0.564s
Eu-154   3983.23   995.81        18.         5.     0.002   254.36   1.701s
Eu-154   4018.55  1004.64        27.        -2.    -0.001   763.25   1.708s
Eu-152   4436.56  1109.11        14.         9.     0.003   134.98   1.794s
Bi-214   4482.65  1120.63        22.        48.     0.018    48.89   0.372s
Co-60    4690.51  1172.57        20.         7.     0.003   185.03   1.841s
Eu-154   5099.94  1274.89        30.        -4.    -0.001   394.17   1.919s
Eu-152   5614.59  1403.48        15.        -2.    -0.001   451.37   2.019s
K-40     5845.34  1461.14        27.       578.     0.214     8.44   1.555s
Bi-212   6480.42  1619.81         6.         3.     0.001   241.62   2.171s
Bi-214   7062.06  1765.11        11.        23.     0.008    58.91   2.269s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6957E-01                                      5.12E+12             
911.20 6.244E-01  (  7.454E-02 1.45E+01 2.62E+01 G  
968.96 7.532E-01  (  6.769E-02 1.40E+01 1.59E+01 G  
338.32 6.567E-01  (  1.226E-01 1.71E+01 1.14E+01 G  

Energy duplication    
93.35 8.517E-01     4.405E-01 3.65E+01 4.10E+00 XA 

Am-241   I   3.6314E-02                                      1.58E+05             
59.54 3.631E-02 ?(  1.308E-01 2.22E+02 3.59E+01 G  

Bi-212   N   6.4551E-01                                      5.12E+12             
727.33 6.614E-01  (  1.700E-01 2.61E+01 6.65E+00 G  
785.37-4.867E-01 -   1.384E+00 1.81E+02 1.11E+00 G  

1620.74 5.756E-01 ?(  1.021E+00 1.21E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.3144E-01                                      5.84E+05             
609.31 5.011E-01  (P 4.350E-02 9.38E+00 4.55E+01 G  

1120.29 6.239E-01  (P 1.445E-01 2.44E+01 1.49E+01 G  
1764.49 4.220E-01 -   1.445E-01 2.95E+01 1.53E+01 G  

Co-60    T   7.5806E-03                                      1.93E+03             
1332.49-3.220E-05 &(  1.614E-02 3.04E+04 1.00E+02 G  
1173.23 1.520E-02 ?(  2.126E-02 9.25E+01 9.98E+01 G  

Cs-137   I  -5.8755E-03                                      1.10E+04             
661.66-5.875E-03 ?(  2.035E-02 2.17E+02 8.50E+01 G  

Eu-152   I   2.5004E-02                                      4.94E+03             
344.28-3.107E-02 ?(  6.759E-02 1.36E+02 2.66E+01 G  
121.78 2.787E-02 &(  5.130E-02 1.15E+02 2.84E+01 G  
778.90-1.754E-02 +   1.466E-01 5.14E+02 1.30E+01 G  
964.08-7.202E-03 &   1.365E-01 1.16E+03 1.45E+01 G  

1112.08 1.301E-01 ?(  1.256E-01 6.75E+01 1.34E+01 G  
1408.01-2.793E-02 +   9.967E-02 2.26E+02 2.09E+01 G  

Eu-154   I   4.2320E-02                                      3.14E+03             
873.18 4.790E-03 %(  1.348E-01 1.72E+03 1.22E+01 G  
123.07-1.980E-02 +   4.189E-02 1.31E+02 4.04E+01 G  

1274.43-2.513E-02 +   7.895E-02 1.97E+02 3.49E+01 G  
723.30 0.000E+00 -   2.035E-01 1.00E+03 2.00E+01 G  

1004.72-2.004E-02 +   1.238E-01 3.82E+02 1.79E+01 G  
996.25 8.582E-02 ?(  1.683E-01 1.27E+02 1.05E+01 G  

K-40     N   1.3129E+01                                      4.57E+11             
1460.82 1.313E+01  (P 2.770E-01 4.22E+00 1.06E+01 G  

Pa-234   N   1.7391E-03                                      1.63E+12             
131.30 1.739E-03 &(  9.587E-02 3.35E+03 1.82E+01 G  
569.50-7.563E-03 %   1.652E-01 1.33E+03 9.30E+00 G  
946.00 0.000E+00 &   2.245E-01 1.00E+03 1.35E+01 G  
880.52-2.784E-02 +   1.964E-01 4.35E+02 1.05E+01 G  
883.24-2.319E-03 %   2.074E-01 5.43E+03 9.70E+00 G  

Pb-212   N   5.2531E-01                                      5.12E+12             
238.63 5.253E-01  (P 4.006E-02 7.49E+00 4.36E+01 G  
300.09 2.978E-01 -   4.570E-01 9.75E+01 3.18E+00 G  

Pb-214   N   5.8240E-01                                      5.84E+05             
351.93 5.691E-01  (P 4.530E-02 8.37E+00 3.56E+01 G  
295.22 5.803E-01  (P 7.725E-02 1.22E+01 1.84E+01 G  
242.00 6.526E-01  (  2.252E-01 2.67E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.6336E-01                                      5.84E+05             
186.21 8.634E-01  (  4.637E-01 3.55E+01 3.56E+00 G  

Th-234   N   3.9471E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.144E+00 1.00E+03 3.75E+00 G  
92.59 7.355E-01  (  4.969E-01 4.36E+01 4.34E+00 G  

Tl-208   N   1.7550E-01                                      5.12E+12             
583.19 1.755E-01  (  1.549E-02 1.13E+01 8.50E+01 G  
277.37 0.000E+00 -   2.478E-01 1.00E+03 6.60E+00 G  
860.53 3.989E-01 +   1.267E-01 3.24E+01 1.24E+01 G  

U-235    N   8.3490E-02                                      2.57E+11             
143.77 1.156E-01 ?(  1.452E-01 7.92E+01 1.09E+01 G  
205.32-1.970E-03 %   2.758E-01 8.50E+03 5.02E+00 G  
163.36 2.163E-02 -   2.576E-01 7.27E+02 5.08E+00 G  
185.72 7.733E-02 *(  2.820E-02 2.83E+01 5.70E+01 G  

Energy duplication    
93.35 6.396E-01     3.450E-01 3.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.34       143.         8.     0.003   443.20   3.631E-02   
Th-234      93.01       172.        45.     0.017    87.24   7.355E-01   
Eu-152     121.38       112.        13.     0.005   230.04   2.787E-02   
Eu-154     123.10       150.       -14.    -0.005   262.60  -1.980E-02   
Ra-226     185.88       137.        51.     0.019    70.98   8.634E-01   
Eu-152     344.26        80.       -10.    -0.004   271.82  -3.107E-02   
Cs-137     663.96        30.        -4.    -0.001   433.17  -5.875E-03   
Eu-152     778.69        29.        -1.    -0.001  1027.62  -1.754E-02   
Pa-234     880.38        29.        -2.    -0.001   869.41  -2.784E-02   
Eu-154     995.81        18.         5.     0.002   254.36   8.582E-02   
Eu-154    1004.64        27.        -2.    -0.001   763.25  -2.004E-02   
Eu-152    1109.11        14.         9.     0.003   134.98   1.301E-01   
Co-60     1172.57        20.         7.     0.003   185.03   1.520E-02   
Eu-154    1274.89        30.        -4.    -0.001   394.17  -2.513E-02   
Eu-152    1403.48        15.        -2.    -0.001   451.37  -2.793E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6957E-01    6.6957E-01   1.1802E-01    1.2761E-01  7.454E-02
Am-241 #A    3.6308E-02    3.6314E-02   1.6095E-01    1.6097E-01  1.308E-01
Bi-212       6.4551E-01    6.4551E-01   3.3663E-01    3.3825E-01  1.700E-01
Bi-214       5.3141E-01    5.3144E-01   1.0411E-01    1.0688E-01  4.350E-02
Co-60  #A    7.4661E-03    7.5806E-03   1.4026E-02    1.4030E-02  1.614E-02
Cs-137 #A   -5.8598E-03   -5.8755E-03   2.5451E-02    2.5453E-02  2.035E-02
Eu-152 #A    2.4856E-02    2.5004E-02   3.1740E-02    3.1772E-02  6.759E-02
Eu-154 #A    4.1927E-02    4.2320E-02   1.0764E-01    1.0767E-01  1.348E-01
K-40         1.3129E+01    1.3129E+01   1.1459E+00    1.3223E+00  2.770E-01
Pa-234 #A    1.7391E-03    1.7391E-03   1.1648E-01    1.1648E-01  9.587E-02
Pb-212       5.2531E-01    5.2531E-01   7.9875E-02    9.0925E-02  4.006E-02
Pb-214       5.8237E-01    5.8240E-01   1.0124E-01    1.0631E-01  4.530E-02
Ra-226 #     8.6331E-01    8.6336E-01   6.1278E-01    6.1558E-01  4.637E-01
Th-234 #A    3.9471E-01    3.9471E-01   3.4433E-01    3.4635E-01  1.144E+00
Tl-208       1.7550E-01    1.7550E-01   3.9573E-02    4.1163E-02  1.549E-02
U-235   A    8.3490E-02    8.3490E-02   4.7176E-02    4.7481E-02  1.452E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.626E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.6259024E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-15                Received:        01/30/13                      
Lab ID:          243261-011                    Prepared:        02/13/13 10:10                
Matrix:          Soil                          Analyzed:        03/13/13 15:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:40                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0588 U       0.181          0.146             0.9     
Bismuth-212                           0.815          0.354          0.158                     
Bismuth-214                           0.491          0.0967         0.0396                    
Cesium-137                            0 U            0.0156         0.0273            0.07    
Cobalt-60                            -0.0140 U       0.0319         0.0245            0.03    
Europium-152                          0.0220 U       0.0469         0.0554            0.1     
Europium-154                          0.0342 U       0.0465         0.120             0.2     
Lead-212                              0.504          0.0804         0.0415                    
Lead-214                              0.511          0.102          0.0488                    
Potassium-40                          9.51           1.02           0.290                     
Protactinium-234                      0.0237 U       0.0401         0.0996                    
Radium-226 (By Bismuth-214)           0.491          0.0967         0.0396            0.2     
Thallium-208                          0.196          0.0402         0.0143                    
Thorium-232 (By Actinium-228)         0.730          0.136          0.0641            0.9     
Thorium-234                           0.826 U        0.722          1.18                      
Uranium-235                           0.195          0.159          0.134             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

161 of 366



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243261-011                   Client ID : 12-PE-E0773-15        

Seqnum : 1513104131010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130313_010                                Batch         : 195398                       Time      : 13-MAR-2013 15:44     

Cal    : 13-MAR-2013 07:42:14,09-JAN-2013 12:22:14     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0588        0.146   .18074        .18079       0.0020  u    
Bismuth-212                     0.815         0.158   .35416        .35661       0.10    u    
Bismuth-214                     0.491         0.0396  .09665        .099197      -0.0053 u    
Cesium-137                      0             0.0273  .015616       .015616      0       u    
Cobalt-60                       -0.0140       0.0245  .031929       .031935      0.0023  u    
Europium-152                    0.0220        0.0554  .046909       .046926      0.040   u    
Europium-154                    0.0342        0.120   .046538       .046572      0.0073  u    
Lead-212                        0.504         0.0415  .080406       .090567      -0.014  u    
Lead-214                        0.511         0.0488  .10184        .10574       0.011   u    
Potassium-40                    9.51          0.290   1.0242        1.1303       -0.15   u    
Protactinium-234                0.0237        0.0996  .040114       .040546      0.037   u    
Radium-226 (By Bismuth-214)     0.491         0.0396  .09665        .099197      -0.0053 u    
Thallium-208                    0.196         0.0143  .040201       .042149      0.0068  u    
Thorium-232 (By Actinium-228)   0.730         0.0641  .13563        .14558       0.032   u    
Thorium-234                     0.826         1.18    .72227        .72649       0.022   u    
Uranium-235                     0.195         0.134   .15857        .15907       -0.052  u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-15          
Sample Description: 243261-011, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130313_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:40           Live Time: 2700   sec

Acquisition Time: 3/13/2013 15:44:31        Real Time: 2702   sec
Analysis Time: 3/27/2013 09:13           Dead Time: 0.09   %

Analysis Quantity: 3.200E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.303E-01      1.356E-01      1.456E-01      6.410E-02
Am-241    #AB    5.881E-02      1.807E-01      1.808E-01      1.458E-01
Bi-212           8.149E-01      3.542E-01      3.566E-01      1.582E-01
Bi-214           4.912E-01      9.665E-02      9.920E-02      3.955E-02
Co-60     #AB   -1.401E-02      3.193E-02      3.193E-02      2.454E-02
Cs-137    #AB    0.000E+00      1.562E-02      1.562E-02      2.729E-02
Eu-152    #AB    2.200E-02      4.691E-02      4.693E-02      5.544E-02
Eu-154    #AB    3.420E-02      4.654E-02      4.657E-02      1.201E-01
K-40             9.514E+00      1.024E+00      1.130E+00      2.900E-01
Pa-234    #AB    2.372E-02      4.011E-02      4.055E-02      9.962E-02
Pb-212           5.040E-01      8.041E-02      9.057E-02      4.154E-02
Pb-214           5.108E-01      1.018E-01      1.057E-01      4.881E-02
Ra-226           1.051E+00      6.184E-01      6.225E-01      4.073E-01
Th-234    #AB    8.262E-01      7.223E-01      7.265E-01      1.179E+00
Tl-208           1.962E-01      4.020E-02      4.215E-02      1.428E-02
U-235     #      1.952E-01      1.586E-01      1.591E-01      1.344E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.497E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:13:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_010.An1               

Sample description                                             
243261-011, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313_010.An1

Acquisition information
Start time:                 3/13/2013 15:44:31
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2000E+02) = 

8.4459E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1306

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.31       10. 153.67   0.88  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.24       24.  69.28   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.19      133.  17.05   1.15  3.014E-02
89.99       37.  40.25   0.38  3.820E-02
93.15       34.  53.15   0.91  3.990E-02    92.59   4.343  6.143E-01 Th234 

93.35   4.100  6.446E-01 Ac228 
93.35   5.760  4.588E-01 U235  
93.35   5.760  4.588E-01 U235  

93.25       33.  53.31   0.91  3.953E-02    92.59   4.343  6.069E-01 Th234 
93.35   4.100  6.369E-01 Ac228 
93.35   5.760  4.533E-01 U235  

93.30       55.  33.15   0.39  3.990E-02    92.59   4.343  1.002E+00 Th234 
93.35   4.100  1.052E+00 Ac228 
93.35   5.760  7.486E-01 U235  

115.42       22.  65.83   0.46  4.731E-02
123.00       21.  68.03   0.93  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.32       24.  61.91   0.95  5.013E-02   143.77  10.940  1.394E-01 U235  

143.77  10.940  1.394E-01 U235  
163.88       25.  52.58   0.96  4.973E-02   163.36   5.080  3.154E-01 U235  

163.36   5.080  3.154E-01 U235  
185.97       58.  29.42   0.58  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.051E+00 Ra226 
185.72  57.000  6.548E-02 U235  

186.10       39.  44.88   0.98  4.819E-02   185.72  57.000  4.436E-02 U235  
186.21   3.555  7.119E-01 Ra226 

238.54      313.   7.78   0.98  4.319E-02   238.63  43.600  5.066E-01 Pb212 
241.77       54.  29.90   1.05  4.285E-02   242.00   7.268  5.383E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.31        9. 116.71   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.99      114.  15.06   0.91  3.815E-02   295.22  18.414  4.883E-01 Pb214 
300.28       18.  63.24   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.30      118.  13.61   1.33  3.494E-02   338.32  11.400  9.268E-01 Ac228 
351.74      208.   9.57   1.10  3.405E-02   351.93  35.600  5.167E-01 Pb214 
510.70      118.  15.09   1.18  2.645E-02
569.58        8.  84.57   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.28      129.  10.25   1.49  2.416E-02   583.19  85.000  1.962E-01 Tl208 
609.31      176.   9.37   1.63  2.345E-02   609.31  45.490  4.912E-01 Bi214 
727.62       36.  21.73   0.32  2.078E-02   727.33   6.650  8.149E-01 Bi212 
778.88        1. 616.10   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.65        2. 271.81   1.45  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.52        7. 125.34   1.51  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.54        3. 236.06   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.33       98.  12.48   0.89  1.779E-02   911.20  26.200  6.591E-01 Ac228 
968.96       61.  20.85   0.66  1.704E-02   968.96  15.900  7.067E-01 Ac228 
993.02        4. 104.87   1.61  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1112.33        4. 158.36   1.69  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.12       46.  18.20   1.40  1.535E-02  1120.29  14.910  6.288E-01 Bi214 
1169.38        1. 723.23   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.97        5. 106.62   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      419.   5.17   1.79  1.254E-02  1460.82  10.550  9.514E+00 K40   
1764.30       36.  17.57   2.16  1.069E-02  1764.49  15.310  6.792E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.88    77.19       158.       133. 4.406E+03   34.09   1.153  -      s 
359.02    89.99        88.        37. 9.686E+02   78.89   0.384  -      sM
460.67   115.42        79.        22. 4.587E+02  131.67   0.464 PB-212  s 

2040.94   510.70        58.       118. 4.480E+03   30.18   1.176 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.43    59.31       119.        10.     0.004   307.33   0.880s
Th-234    252.11    63.24       128.        24.     0.009   138.57   0.884s
Th-234    372.03    93.25       141.        33.     0.012   106.62   0.907s
Ac-228    372.45    93.35       111.        55.     0.020    66.31   0.393D
U-235     372.45    93.35       144.        34.     0.012   106.30   0.908D
Eu-152    483.07   121.03       122.       -17.    -0.006   188.75   0.931s
Eu-154    490.95   123.00        96.        21.     0.008   136.07   0.932s
Pa-234    526.15   131.81       152.       -10.    -0.004   366.57   0.939s
U-235     572.14   143.32       102.        24.     0.009   123.83   0.949 
U-235     654.33   163.88        77.        25.     0.009   105.17   0.964s
U-235     743.14   186.10       133.        39.     0.014    89.75   0.982s
Ra-226    742.65   185.97        92.        58.     0.021    58.85   0.579s
U-235     819.53   205.21       114.        -5.    -0.002   627.89   0.998s
Pb-212    952.76   238.54       115.       305.     0.113    15.55   0.975 
Pb-214    965.68   241.77        88.        54.     0.020    59.81   1.053 
Tl-208   1107.77   277.31        55.         9.     0.003   233.42   1.056s
Pb-214   1178.42   294.99        69.       110.     0.041    30.11   0.906 
Pb-212   1199.60   300.28        61.        18.     0.007   126.48   1.074s
Ac-228   1351.60   338.30        40.       118.     0.044    27.22   1.334s
Eu-152   1373.82   343.86        48.        -5.    -0.002   438.08   1.109s
Pb-214   1405.33   351.74        66.       200.     0.074    19.14   1.103s
Pa-234   2276.44   569.58        20.         8.     0.003   169.13   1.285s
Tl-208   2331.22   583.28        16.       129.     0.048    20.49   1.489 
Bi-214   2435.33   609.31        34.       167.     0.062    18.75   1.628s
Eu-154   2886.40   722.07        29.        -3.    -0.001   528.80   1.404s
Bi-212   2908.62   727.62         9.        36.     0.013    43.46   0.318s
Eu-152   3113.71   778.88        19.         1.     0.000  1232.20   1.446s
Bi-212   3140.79   785.65        21.         2.     0.001   543.62   1.451s
Tl-208   3440.35   860.52        31.         7.     0.002   250.68   1.508s
Pa-234   3520.47   880.54        18.         3.     0.001   472.11   1.523s
Pa-234   3531.38   883.27        25.        -2.    -0.001   585.93   1.525s
Ac-228   3643.69   911.33        17.        98.     0.036    24.97   0.890s
Pa-234   3800.89   950.61        14.        -1.     0.000  1329.31   1.572s
Eu-152   3863.35   966.22        56.        -7.    -0.003   295.53   1.585s
Ac-228   3874.32   968.96        25.        61.     0.023    41.71   0.661s
Eu-154   3970.62   993.02         7.         4.     0.002   209.74   1.609s
Eu-152   4448.19  1112.33        16.         4.     0.001   316.71   1.695s
Bi-214   4479.38  1120.12        12.        46.     0.017    36.41   1.404 
Co-60    4676.57  1169.38        14.         1.     0.000  1446.47   1.740s
Co-60    5330.10  1332.60        20.        -6.    -0.002   227.90   1.855s
Eu-152   5631.96  1407.97        10.         5.     0.002   213.25   1.910s
K-40     5843.09  1460.68        28.       402.     0.149    10.33   1.795 
Bi-214   7059.53  1764.30         2.        36.     0.013    35.13   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3030E-01                                      5.12E+12             
911.20 6.591E-01  (  6.410E-02 1.25E+01 2.62E+01 G  
968.96 7.067E-01 @(  1.340E-01 2.09E+01 1.59E+01 G  
338.32 9.268E-01 *(  1.157E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 1.052E+00 +   4.694E-01 3.32E+01 4.10E+00 XA 

Am-241   I   5.8808E-02                                      1.58E+05             
59.54 5.881E-02 ?(  1.458E-01 1.54E+02 3.59E+01 G  

Bi-212   N   8.1488E-01                                      5.12E+12             
727.33 8.149E-01  (  1.582E-01 2.17E+01 6.65E+00 G  
785.37 3.479E-01 -   1.514E+00 2.72E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.819E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.9116E-01                                      5.84E+05             
609.31 4.912E-01  (P 3.955E-02 9.37E+00 4.55E+01 G  

1120.29 6.288E-01 + P 1.102E-01 1.82E+01 1.49E+01 G  
1764.49 6.792E-01 +   5.840E-02 1.76E+01 1.53E+01 G  

Co-60    T  -1.4010E-02                                      1.93E+03             
1332.49-1.401E-02 ?(  2.454E-02 1.14E+02 1.00E+02 G  
1173.23 1.580E-03 +   1.858E-02 7.23E+02 9.98E+01 G  

Eu-152   I   2.1997E-02                                      4.94E+03             
344.28-1.572E-02 &(  5.544E-02 2.19E+02 2.66E+01 G  
121.78-3.917E-02 +   5.887E-02 9.44E+01 2.84E+01 G  
778.90 1.244E-02 ?(  1.247E-01 6.16E+02 1.30E+01 G  
964.08-9.372E-02 +   2.210E-01 1.48E+02 1.45E+01 G  

1112.08 5.712E-02 &(  1.409E-01 1.58E+02 1.34E+01 G  
1408.01 5.346E-02 ?(  8.439E-02 1.07E+02 2.09E+01 G  

Eu-154   I   3.4202E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.201E-01 1.00E+03 1.22E+01 G  
123.07 3.443E-02  (  3.659E-02 6.80E+01 4.04E+01 G  

1274.43-1.010E-03 %   6.427E-02 3.87E+03 3.49E+01 G  
723.30-2.227E-02 +   9.465E-02 2.64E+02 2.00E+01 G  

1004.72-4.197E-03 %   1.182E-01 1.72E+03 1.79E+01 G  
996.25 7.298E-02 ?(  1.110E-01 1.05E+02 1.05E+01 G  

K-40     N   9.5143E+00                                      4.57E+11             
1460.82 9.514E+00  (P 2.900E-01 5.17E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.3717E-02                                      1.63E+12             
131.30-3.351E-02 ?(  9.962E-02 1.83E+02 1.82E+01 G  
569.50 1.137E-01 &(  1.444E-01 8.46E+01 9.30E+00 G  
946.00-1.083E-02 &   1.170E-01 6.65E+02 1.35E+01 G  
880.52 4.324E-02 &(  1.624E-01 2.36E+02 1.05E+01 G  
883.24-4.412E-02 +   2.079E-01 2.93E+02 9.70E+00 G  

Pb-212   N   5.0399E-01                                      5.12E+12             
238.63 5.066E-01  (P 4.154E-02 7.78E+00 4.36E+01 G  
300.09 4.678E-01 ?(P 4.744E-01 6.32E+01 3.18E+00 G  

Pb-214   N   5.1075E-01                                      5.84E+05             
351.93 5.167E-01 @(P 4.881E-02 9.57E+00 3.56E+01 G  
295.22 4.883E-01  (P 8.648E-02 1.51E+01 1.84E+01 G  
242.00 5.383E-01  (  2.200E-01 2.99E+01 7.27E+00 G  

Ra-226   N   1.0509E+00                                      5.84E+05             
186.21 1.051E+00  (  4.073E-01 2.94E+01 3.56E+00 G  

Th-234   N   8.2620E-01                                      1.63E+12             
63.30 1.080E+00  (  1.179E+00 6.93E+01 3.75E+00 G  
92.59 6.069E-01 &(  5.041E-01 5.33E+01 4.34E+00 G  

Tl-208   N   1.9618E-01                                      5.12E+12             
583.19 1.962E-01  (  1.428E-02 1.02E+01 8.50E+01 G  
277.37 1.116E-01 -   2.059E-01 1.17E+02 6.60E+00 G  
860.53 9.035E-02 -   1.774E-01 1.25E+02 1.24E+01 G  

U-235    N   1.9521E-01                                      2.57E+11             
143.77 1.394E-01 &(  1.344E-01 6.19E+01 1.09E+01 G  
205.32-6.530E-02 -   3.342E-01 3.14E+02 5.02E+00 G  
163.36 3.154E-01 ?(  2.531E-01 5.26E+01 5.08E+00 G  
185.72 4.436E-02 -   3.064E-02 4.49E+01 5.70E+01 G  

Energy duplication    
93.35 4.588E-01     3.801E-01 5.31E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:13:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313_010.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31       119.        10.     0.004   307.33   5.881E-02   
Th-234      63.24       128.        24.     0.009   138.57   1.080E+00   
Th-234      93.25       141.        33.     0.012   106.62   6.069E-01   
U-235       93.35       144.        34.     0.012   106.30   4.588E-01   
Eu-152     121.03       122.       -17.    -0.006   188.75  -3.917E-02   
Eu-154     123.00        96.        21.     0.008   136.07   3.443E-02   
Pa-234     131.81       152.       -10.    -0.004   366.57  -3.351E-02   
U-235      143.32       102.        24.     0.009   123.83   1.394E-01   
U-235      163.88        77.        25.     0.009   105.17   3.154E-01   
U-235      186.10       133.        39.     0.014    89.75   4.436E-02   
U-235      205.21       114.        -5.    -0.002   627.89  -6.530E-02   
Eu-152     343.86        48.        -5.    -0.002   438.08  -1.572E-02   
Pa-234     569.58        20.         8.     0.003   169.13   1.137E-01   
Eu-154     722.07        29.        -3.    -0.001   528.80  -2.227E-02   
Eu-152     778.88        19.         1.     0.000  1232.20   1.244E-02   
Pa-234     880.54        18.         3.     0.001   472.11   4.324E-02   
Pa-234     883.27        25.        -2.    -0.001   585.93  -4.412E-02   
Pa-234     950.61        14.        -1.     0.000  1329.31  -1.083E-02   
Eu-152     966.22        56.        -7.    -0.003   295.53  -9.372E-02   
Eu-154     993.02         7.         4.     0.002   209.74   7.298E-02   
Eu-152    1112.33        16.         4.     0.001   316.71   5.712E-02   
Co-60     1169.38        14.         1.     0.000  1446.47   1.580E-03   
Co-60     1332.60        20.        -6.    -0.002   227.90  -1.401E-02   
Eu-152    1407.97        10.         5.     0.002   213.25   5.346E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3030E-01    7.3030E-01   1.3563E-01    1.4558E-01  6.410E-02
Am-241 #A    5.8797E-02    5.8808E-02   1.8074E-01    1.8079E-01  1.458E-01
Bi-212       8.1488E-01    8.1488E-01   3.5416E-01    3.5661E-01  1.582E-01
Bi-214       4.9113E-01    4.9116E-01   9.6650E-02    9.9197E-02  3.955E-02
Co-60  #A   -1.3799E-02   -1.4010E-02   3.1929E-02    3.1935E-02  2.454E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.5616E-02    1.5616E-02  2.729E-02
Eu-152 #A    2.1868E-02    2.1997E-02   4.6909E-02    4.6926E-02  5.544E-02
Eu-154 #A    3.3885E-02    3.4202E-02   4.6538E-02    4.6572E-02  1.201E-01
K-40         9.5143E+00    9.5143E+00   1.0242E+00    1.1303E+00  2.900E-01
Pa-234 #A    2.3717E-02    2.3717E-02   4.0114E-02    4.0546E-02  9.962E-02
Pb-212       5.0399E-01    5.0399E-01   8.0406E-02    9.0567E-02  4.154E-02
Pb-214       5.1073E-01    5.1075E-01   1.0184E-01    1.0574E-01  4.881E-02
Ra-226       1.0509E+00    1.0509E+00   6.1844E-01    6.2253E-01  4.073E-01
Th-234 #A    8.2620E-01    8.2620E-01   7.2227E-01    7.2649E-01  1.179E+00
Tl-208       1.9618E-01    1.9618E-01   4.0201E-02    4.2149E-02  1.428E-02
U-235  #     1.9521E-01    1.9521E-01   1.5857E-01    1.5907E-01  1.344E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.381E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.3812424E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-16                Received:        01/30/13                      
Lab ID:          243261-012                    Prepared:        02/13/13 10:13                
Matrix:          Soil                          Analyzed:        03/13/13 15:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0556         0.144            0.9     
Bismuth-212                           0.915           0.431          0.211                    
Bismuth-214                           0.608           0.104          0.0404                   
Cesium-137                            0.00209 U       0.0237         0.0193           0.07    
Cobalt-60                             0.00779 U       0.0286         0.0225           0.03    
Europium-152                          0.00986 U       0.0189         0.0612           0.1     
Europium-154                         -0.0108 U        0.200          0.163            0.2     
Lead-212                              0.628           0.0823         0.0384                   
Lead-214                              0.574           0.0944         0.0502                   
Potassium-40                          8.14            0.968          0.299                    
Protactinium-234                      0.0346 U        0.0987         0.0833                   
Radium-226 (By Bismuth-214)           0.608           0.104          0.0404           0.2     
Thallium-208                          0.205           0.0474         0.0205                   
Thorium-232 (By Actinium-228)         0.738           0.153          0.0607           0.9     
Thorium-234                           0.774 U         0.667          1.12                     
Uranium-235                           0.0631 U        0.0458         0.162            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243261-012                   Client ID : 12-PE-E0773-16        

Seqnum : 1503104116011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130313_011                                Batch         : 195398                       Time      : 13-MAR-2013 15:43     

Cal    : 13-MAR-2013 07:27:43,09-JAN-2013 09:04:01     Caldate       : 13-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0             0.144   .055643       .055644      0.0020  u    
Bismuth-212                     0.915         0.211   .43138        .43392       0.10    u    
Bismuth-214                     0.608         0.0404  .10405        .10765       -0.0053 u    
Cesium-137                      0.00209       0.0193  .023741       .023741      0       u    
Cobalt-60                       0.00779       0.0225  .028616       .028619      0.0023  u    
Europium-152                    0.00986       0.0612  .018854       .018862      0.040   u    
Europium-154                    -0.0108       0.163   .19957        .19957       0.0073  u    
Lead-212                        0.628         0.0384  .082253       .097288      -0.014  u    
Lead-214                        0.574         0.0502  .094416       .099671      0.011   u    
Potassium-40                    8.14          0.299   .96817        1.0511       -0.15   u    
Protactinium-234                0.0346        0.0833  .098746       .09912       0.037   u    
Radium-226 (By Bismuth-214)     0.608         0.0404  .10405        .10765       -0.0053 u    
Thallium-208                    0.205         0.0205  .047444       .049255      0.0068  u    
Thorium-232 (By Actinium-228)   0.738         0.0607  .15275        .16183       0.032   u    
Thorium-234                     0.774         1.12    .66669        .6707        0.022   u    
Uranium-235                     0.0631        0.162   .04579        .045969      -0.052  u    

u=use  

Page 1 of 1                                                                                                             1503104116011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-16          
Sample Description: 243261-012, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130313_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:43           Live Time: 2700   sec

Acquisition Time: 3/13/2013 15:43:16        Real Time: 2702   sec
Analysis Time: 3/26/2013 17:26           Dead Time: 0.06   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.377E-01      1.528E-01      1.618E-01      6.065E-02
Am-241    #AB    0.000E+00      5.564E-02      5.564E-02      1.438E-01
Bi-212    #      9.146E-01      4.314E-01      4.339E-01      2.112E-01
Bi-214           6.077E-01      1.040E-01      1.077E-01      4.040E-02
Co-60     #AB    7.791E-03      2.862E-02      2.862E-02      2.245E-02
Cs-137    #AB    2.086E-03      2.374E-02      2.374E-02      1.931E-02
Eu-152    #AB    9.855E-03      1.885E-02      1.886E-02      6.123E-02
Eu-154    #AB   -1.084E-02      1.996E-01      1.996E-01      1.631E-01
K-40             8.142E+00      9.682E-01      1.051E+00      2.989E-01
Pa-234    #AB    3.459E-02      9.875E-02      9.912E-02      8.333E-02
Pb-212           6.283E-01      8.225E-02      9.729E-02      3.843E-02
Pb-214           5.738E-01      9.442E-02      9.967E-02      5.019E-02
Ra-226    #      9.012E-01      6.174E-01      6.205E-01      4.623E-01
Th-234     AB    7.745E-01      6.667E-01      6.707E-01      1.115E+00
Tl-208           2.050E-01      4.744E-02      4.925E-02      2.054E-02
U-235     #AB    6.309E-02      4.579E-02      4.597E-02      1.618E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.360E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:26:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

Sample description                                             
243261-012, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313_011.An1

Acquisition information
Start time:                 3/13/2013 15:43:16
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.38       17.  99.12   0.87  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.87       94.  19.89   0.88  3.076E-02
77.19      202.  10.47   0.89  3.247E-02
92.86       66.  27.30   1.29  4.199E-02    92.59   4.343  1.155E+00 Th234 

93.35   4.100  1.213E+00 Ac228 
93.35   5.760  8.634E-01 U235  
93.35   5.760  8.634E-01 U235  

92.93       53.  35.89   0.90  4.199E-02    92.59   4.343  9.350E-01 Th234 
93.35   4.100  9.820E-01 Ac228 
93.35   5.760  6.990E-01 U235  

92.94       47.  43.04   0.90  4.163E-02    92.59   4.343  8.356E-01 Th234 
93.35   4.100  8.776E-01 Ac228 
93.35   5.760  6.247E-01 U235  

122.37        9. 183.78   0.93  5.000E-02   121.78  28.410    PBC<MDA Eu152 
131.74        6. 258.95   0.94  5.093E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  1.979E-02 Pa234 
185.85       49.  34.26   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.012E-01 Ra226 
185.72  57.000  5.615E-02 U235  

185.86       48.  36.29   0.99  4.883E-02   185.72  57.000  5.477E-02 U235  
186.21   3.555  8.790E-01 Ra226 

206.07       22.  60.94   1.01  4.687E-02   205.32   5.020  2.914E-01 U235  
205.32   5.020  2.914E-01 U235  

238.59      394.   5.91   1.04  4.343E-02   238.63  43.600  6.558E-01 Pb212 
241.72       57.  27.04   1.04  4.311E-02   242.00   7.268  5.842E-01 Pb214 
277.58       28.  38.80   0.51  3.969E-02   277.37   6.600  3.407E-01 Tl208 
295.13      132.  12.94   0.91  3.815E-02   295.22  18.414  5.784E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.60       37.  38.01   0.50  3.774E-02   300.09   3.180  9.802E-01 Pb212 
338.32       90.  17.00   1.27  3.484E-02   338.32  11.400  7.223E-01 Ac228 
352.05      225.   9.11   0.96  3.391E-02   351.93  35.600  5.714E-01 Pb214 
583.49      130.  11.57   1.63  2.388E-02   583.19  85.000  2.050E-01 Tl208 
609.53      201.   8.24   1.35  2.316E-02   609.31  45.490  6.086E-01 Bi214 
661.52        1. 568.95   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.36       41.  23.58   0.55  2.048E-02   727.33   6.650  9.596E-01 Bi212 
785.13        2. 388.87   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
881.08        3. 273.28   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  5.022E-02 Pa234 
880.52  10.500  4.630E-02 Pa234 

911.47      107.  11.83   1.33  1.749E-02   911.20  26.200  7.443E-01 Ac228 
946.68        3. 204.06   1.66  1.703E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  4.543E-02 Pa234 
969.26       47.  22.43   1.68  1.674E-02   968.96  15.900  5.649E-01 Ac228 

1120.40       54.  14.28   0.41  1.507E-02  1120.29  14.910  7.706E-01 Bi214 
1332.51        3. 183.64   1.96  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.16        3. 157.49   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.92      350.   5.61   1.12  1.228E-02  1460.82  10.550  8.142E+00 K40   
1620.64        4. 126.00   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.72       30.  21.83   2.27  1.046E-02  1764.49  15.310  6.052E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.45    74.86       154.        66. 2.145E+03   59.80   0.746  -       M
308.73    77.18       149.       173. 5.334E+03   25.84   0.615  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.57    63.38       140.        17.     0.006   198.25   0.872s
Th-234    371.76    92.94       184.        47.     0.018    86.08   0.900 
Ac-228    373.41    93.35       110.        66.     0.024    54.59   1.290D
U-235     373.41    93.35       155.        53.     0.020    71.78   0.901D
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    489.45   122.37       118.         9.     0.003   367.57   0.928s
Eu-154    491.74   122.94       135.        -7.    -0.003   472.03   0.930s
Pa-234    526.90   131.74       108.         6.     0.002   517.91   0.937s
U-235     652.20   163.07       115.        -4.    -0.001   781.72   0.968s
U-235     743.33   185.86       127.        48.     0.018    72.58   0.989s
Ra-226    743.30   185.85       116.        49.     0.018    68.51   0.990s
U-235     824.17   206.07        75.        22.     0.008   121.89   1.008s
Pb-212    954.06   238.55        96.       373.     0.138    12.92   1.078 
Pb-214    968.21   242.09       183.        16.     0.006   244.34   1.043s
Tl-208   1110.16   277.58        36.        28.     0.010    77.59   0.513s
Pb-214   1180.32   295.13        63.       127.     0.047    25.89   0.910 
Pb-212   1198.21   299.60        55.        37.     0.014    76.01   0.500s
Ac-228   1353.09   338.32        48.        90.     0.033    33.99   1.268 
Eu-152   1380.06   345.07        56.        -7.    -0.003   308.31   1.138s
Pb-214   1407.99   352.05        67.       216.     0.080    18.21   0.962 
Pa-234   2270.79   567.77        32.        -2.    -0.001  1055.29   1.341s
Tl-208   2333.70   583.49        32.       130.     0.048    23.15   1.630s
Bi-214   2437.83   609.53        33.       201.     0.075    16.48   1.349 
Cs-137   2645.81   661.52        23.         1.     0.000  1137.89   1.421s
Eu-154   2894.29   723.63        34.        -6.    -0.002   299.74   1.474s
Bi-212   2909.22   727.36        15.        41.     0.015    47.17   0.550s
Eu-152   3113.82   778.51        25.        -5.    -0.002   311.67   1.522s
Bi-212   3140.31   785.13        26.         2.     0.001   777.75   1.527s
Eu-154   3493.88   873.51        23.        -1.     0.000  1841.66   1.601s
Pa-234   3524.17   881.08        27.         3.     0.001   546.56   1.607s
Ac-228   3645.75   911.47        14.       107.     0.040    23.66   1.327 
Pa-234   3786.63   946.68        21.         3.     0.001   408.12   1.660s
Eu-152   3849.96   962.51        32.        -2.    -0.001   694.39   1.675s
Ac-228   3876.99   969.26        32.        47.     0.017    44.87   1.679s
Eu-154   3985.57   996.40        22.        -3.    -0.001   499.78   1.701s
Bi-214   4481.72  1120.40         4.        54.     0.020    28.57   0.411s
Co-60    4689.45  1172.31        29.        -2.    -0.001   702.78   1.841s
Co-60    5330.55  1332.51        15.         3.     0.001   367.28   1.963s
Eu-152   5633.29  1408.16        13.         3.     0.001   314.98   2.019s
K-40     5844.48  1460.92        27.       331.     0.123    11.23   1.120s
Bi-212   6483.75  1620.64        10.         4.     0.001   252.01   2.171s
Bi-214   7060.50  1764.72         7.        30.     0.011    43.66   2.270s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:26:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3765E-01                                      5.12E+12             
911.20 7.443E-01  (  6.065E-02 1.18E+01 2.62E+01 G  
968.96 5.649E-01 -   1.588E-01 2.24E+01 1.59E+01 G  
338.32 7.223E-01  (  1.296E-01 1.70E+01 1.14E+01 G  

Energy duplication    
93.35 1.213E+00 +   4.536E-01 2.73E+01 4.10E+00 XA 

Bi-212   N   9.1455E-01                                      5.12E+12             
727.33 9.596E-01 @(  2.112E-01 2.36E+01 6.65E+00 G  
785.37 2.774E-01 &   1.746E+00 3.89E+02 1.11E+00 G  

1620.74 7.164E-01 &(  1.359E+00 1.26E+02 1.51E+00 G  

Bi-214   N   6.0773E-01                                      5.84E+05             
609.31 6.086E-01  (P 4.040E-02 8.24E+00 4.55E+01 G  

1120.29 7.706E-01 + P 6.354E-02 1.43E+01 1.49E+01 G  
1764.49 6.052E-01 ?(  1.211E-01 2.18E+01 1.53E+01 G  

Co-60    T   7.7914E-03                                      1.93E+03             
1332.49 7.791E-03 &(  2.245E-02 1.84E+02 1.00E+02 G  
1173.23-4.901E-03 &   2.785E-02 3.51E+02 9.98E+01 G  

Cs-137   I   2.0864E-03                                      1.10E+04             
661.66 2.086E-03 ?(  1.931E-02 5.69E+02 8.50E+01 G  

Eu-152   I   9.8553E-03                                      4.94E+03             
344.28-2.486E-02 ?(  6.123E-02 1.54E+02 2.66E+01 G  
121.78 1.921E-02 ?(  5.714E-02 1.84E+02 2.84E+01 G  
778.90-6.029E-02 +   1.479E-01 1.56E+02 1.30E+01 G  
964.08-3.105E-02 &   1.745E-01 3.47E+02 1.45E+01 G  

1112.08-2.825E-03 %   1.489E-01 3.21E+03 1.34E+01 G  
1408.01 4.138E-02 ?(  1.008E-01 1.57E+02 2.09E+01 G  

Eu-154   I  -1.0837E-02                                      3.14E+03             
873.18-1.084E-02 ?(  1.631E-01 9.21E+02 1.22E+01 G  
123.07-1.122E-02 +   4.305E-02 2.36E+02 4.04E+01 G  

1274.43-4.308E-04 %   7.478E-02 1.05E+04 3.49E+01 G  
723.30-4.470E-02 +   1.060E-01 1.50E+02 2.00E+01 G  

1004.72 0.000E+00 &   8.239E-02 1.00E+03 1.79E+01 G  
996.25-5.101E-02 +   2.038E-01 2.50E+02 1.05E+01 G  

K-40     N   8.1424E+00                                      4.57E+11             
1460.82 8.142E+00  (P 2.989E-01 5.61E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:26:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   3.4589E-02                                      1.63E+12             
131.30 1.979E-02 ?(  8.333E-02 2.59E+02 1.82E+01 G  
569.50-2.175E-02 +   1.869E-01 5.28E+02 9.30E+00 G  
946.00 4.543E-02 &(  1.470E-01 2.04E+02 1.35E+01 G  
880.52 4.630E-02 ?(  2.033E-01 2.73E+02 1.05E+01 G  
883.24-1.230E-02 %   2.126E-01 1.06E+03 9.70E+00 G  

Pb-212   N   6.2825E-01                                      5.12E+12             
238.63 6.283E-01  (P 3.843E-02 6.46E+00 4.36E+01 G  
300.09 9.802E-01 +   4.594E-01 3.80E+01 3.18E+00 G  

Pb-214   N   5.7378E-01                                      5.84E+05             
351.93 5.714E-01  (P 5.019E-02 9.11E+00 3.56E+01 G  
295.22 5.784E-01  (P 8.365E-02 1.29E+01 1.84E+01 G  
242.00 1.628E-01 -   3.207E-01 1.22E+02 7.27E+00 G  

Ra-226   N   9.0123E-01                                      5.84E+05             
186.21 9.012E-01 &(  4.623E-01 3.43E+01 3.56E+00 G  

Th-234   N   7.7449E-01                                      1.63E+12             
63.30 7.037E-01 ?(  1.115E+00 9.91E+01 3.75E+00 G  
92.59 8.356E-01  (  5.578E-01 4.30E+01 4.34E+00 G  

Tl-208   N   2.0495E-01                                      5.12E+12             
583.19 2.050E-01  (  2.054E-02 1.16E+01 8.50E+01 G  
277.37 3.407E-01 +   1.701E-01 3.88E+01 6.60E+00 G  
860.53 0.000E+00 -   1.639E-01 1.00E+03 1.24E+01 G  

U-235    N   6.3091E-02                                      2.57E+11             
143.77 1.689E-03 %(  1.618E-01 5.82E+03 1.09E+01 G  
205.32 2.914E-01 ?(  2.737E-01 6.09E+01 5.02E+00 G  
163.36-4.859E-02 +   3.103E-01 3.91E+02 5.08E+00 G  
185.72 5.477E-02 *(  3.003E-02 3.63E+01 5.70E+01 G  

Energy duplication    
93.35 6.990E-01     3.819E-01 3.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313_011.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       155.        53.     0.020    71.78   6.990E-01   
Eu-152     122.37       118.         9.     0.003   367.57   1.921E-02   
Eu-154     122.94       135.        -7.    -0.003   472.03  -1.122E-02   
Pa-234     131.74       108.         6.     0.002   517.91   1.979E-02   
U-235      163.07       115.        -4.    -0.001   781.72  -4.859E-02   
U-235      185.86       127.        48.     0.018    72.58   5.477E-02   
U-235      206.07        75.        22.     0.008   121.89   2.914E-01   
Eu-152     345.07        56.        -7.    -0.003   308.31  -2.486E-02   
Pa-234     567.77        32.        -2.    -0.001  1055.29  -2.175E-02   
Cs-137     661.52        23.         1.     0.000  1137.89   2.086E-03   
Eu-154     723.63        34.        -6.    -0.002   299.74  -4.470E-02   
Eu-152     778.51        25.        -5.    -0.002   311.67  -6.029E-02   
Eu-154     873.51        23.        -1.     0.000  1841.66  -1.084E-02   
Pa-234     881.08        27.         3.     0.001   546.56   4.630E-02   
Pa-234     946.68        21.         3.     0.001   408.12   4.543E-02   
Eu-152     962.51        32.        -2.    -0.001   694.39  -3.105E-02   
Eu-154     996.40        22.        -3.    -0.001   499.78  -5.101E-02   
Co-60     1172.31        29.        -2.    -0.001   702.78  -4.901E-03   
Co-60     1332.51        15.         3.     0.001   367.28   7.791E-03   
Eu-152    1408.16        13.         3.     0.001   314.98   4.138E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3765E-01    7.3765E-01   1.5275E-01    1.6183E-01  6.065E-02
Am-241 #A    0.0000E+00    0.0000E+00   5.5643E-02    5.5644E-02  1.438E-01
Bi-212 #     9.1455E-01    9.1455E-01   4.3138E-01    4.3392E-01  2.112E-01
Bi-214       6.0770E-01    6.0773E-01   1.0405E-01    1.0765E-01  4.040E-02
Co-60  #A    7.6739E-03    7.7914E-03   2.8616E-02    2.8619E-02  2.245E-02
Cs-137 #A    2.0808E-03    2.0864E-03   2.3741E-02    2.3741E-02  1.931E-02
Eu-152 #A    9.7971E-03    9.8553E-03   1.8854E-02    1.8862E-02  6.123E-02
Eu-154 #A   -1.0736E-02   -1.0837E-02   1.9957E-01    1.9957E-01  1.631E-01
K-40         8.1424E+00    8.1424E+00   9.6817E-01    1.0511E+00  2.989E-01
Pa-234 #A    3.4589E-02    3.4589E-02   9.8746E-02    9.9120E-02  8.333E-02
Pb-212       6.2825E-01    6.2825E-01   8.2253E-02    9.7288E-02  3.843E-02
Pb-214       5.7375E-01    5.7378E-01   9.4416E-02    9.9671E-02  5.019E-02
Ra-226 #     9.0119E-01    9.0123E-01   6.1745E-01    6.2046E-01  4.623E-01
Th-234  A    7.7449E-01    7.7449E-01   6.6669E-01    6.7070E-01  1.115E+00
Tl-208       2.0495E-01    2.0495E-01   4.7444E-02    4.9255E-02  2.054E-02
U-235  #A    6.3091E-02    6.3091E-02   4.5790E-02    4.5969E-02  1.618E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.271E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.2710507E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Sampled:         01/30/13 10:43                
Type:            SDUP                          Received:        01/30/13                      
MSS Lab ID:      243261-007                    Prepared:        02/13/13 09:47                
Lab ID:          QC677349                      Analyzed:        03/14/13 11:22                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.138           0.150       0.0339 U      0.161        0.131           0.9    NC   40  NC     1   

Bismuth-212                       0.761           0.439       1.32          0.453        0.173                  53.5 40  0.623  1   

Bismuth-214                       0.519           0.103       0.620         0.114        0.0474                 17.7 40  0.463  1   

Cesium-137                        0.000742 U      0.0249     -0.00400 U     0.0266       0.0215          0.07   NC   40  NC     1   

Cobalt-60                         0.00782 U       0.0264      0.00274 U     0.00700      0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0226 U        0.0379      0.0405 U      0.0560       0.0546          0.1    NC   40  NC     1   

Europium-154                      0.0908 U        0.176       0.0384 U      0.0262       0.179           0.2    NC   40  NC     1   

Lead-212                          0.677           0.104       0.620         0.0993       0.0415                 8.83 40  0.281  1   

Lead-214                          0.610           0.0985      0.644         0.101        0.0409                 5.46 40  0.172  1   

Potassium-40                      8.44            1.01        8.55          1.02         0.258                  1.30 40  0.0540 1   

Protactinium-234                 -0.0789 U        0.131      -0.0788 U      0.125        0.0984                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.519           0.103       0.620         0.114        0.0474          0.2    17.7 40  0.463  1   

Thallium-208                      0.210           0.0482      0.201         0.0470       0.0182                 4.41 40  0.0952 1   

Thorium-232 (By Actinium-228)     0.870           0.151       0.860         0.138        0.0619          0.9    1.14 40  0.0341 1   

Thorium-234                       0.394 U         0.383       1.36          1.40         1.08                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0432      0.0625 U      0.0397       0.145           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243261 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503105564003                                                            Seqnum        : 1503105564005.3                                                         

File          : 1_20130314_003                                                           File          : 1_20130314_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243261-007                                                               Lab ID        : QC677349                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195398                                                                   Batch         : 195398                                                                  

Time          : 14-MAR-2013 09:18                                                        Time          : 14-MAR-2013 11:22                                                       

Sample Amount : 337 g                                                                    Sample Amount : 337 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                                Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS          RL           MSS            MSS          SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                            Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g    Uncert pCi/g                           Counting        Total                                       

Counting         Total                                                                                           

Americium-241                     0.1378       0.1157     .14948          .14982         0.03391     0.1314    .16147         .16149               40            1     u      

Bismuth-212                       0.7608       0.2799     .43759          .43932         1.317       0.1730    .44826         .45331         54    40    0.623   1     u      

Bismuth-214                       0.5195       0.04500    .099963         .10272         0.6201      0.04739   .1109          .11443         18    40    0.463   1     u      

Cesium-137                        0.0007422    0.02044    .024909         .024909        -0.004000   0.02148   .026559        .02656               40            1     u      

Cobalt-60                         0.007821     0.02058    .026378         .026381        0.002741    0.02078   .0070036       .0070047             40            1     u      

Europium-152                      0.02260      0.05250    .0379           .037922        0.04046     0.05461   .055984        .056032              40            1     u      

Europium-154                      0.09078      0.1330     .17615          .17621         0.03837     0.1790    .026094        .026171              40            1     u      

Lead-212                          0.6770       0.04155    .087667         .10402         0.6197      0.04153   .085078        .099323        9     40    0.281   1     u      

Lead-214                          0.6099       0.04963    .092425         .098462        0.6442      0.04092   .0944          .10098         5     40    0.172   1     u      

Potassium-40                      8.435        0.2571     .92179          1.0146         8.545       0.2583    .92916         1.0236         1     40    0.054   1     u      

Protactinium-234                  -0.07886     0.1037     .12987          .13135         -0.07878    0.09839   .1236          .12514               40            1     u      

Radium-226 (By Bismuth-214)       0.5195       0.04500    .099963         .10272         0.6201      0.04739   .1109          .11443         18    40    0.463   1     u      

Thallium-208                      0.2104       0.01904    .046264         .048217        0.2014      0.01823   .045205        .047037        4     40    0.095   1     u      

Thorium-232 (By Actinium-228)     0.8702       0.05849    .13752          .15128         0.8604      0.06190   .12328         .13814         1     40    0.034   1     u      

Thorium-234                       0.3940       0.9349     .38105          .38287         1.357       1.084     1.391          1.3969               40            1     u      

Uranium-235                       0.06710      0.1318     .042969         .043185        0.06252     0.1453    .039451        .039655              40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-11DUP       
Sample Description: QC677349, 195398, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:43           Live Time: 2700   sec

Acquisition Time: 3/14/2013 11:22:22        Real Time: 2702   sec
Analysis Time: 3/14/2013 12:07           Dead Time: 0.06   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.604E-01      1.233E-01      1.381E-01      6.190E-02
Am-241    #AB    3.391E-02      1.615E-01      1.615E-01      1.314E-01
Bi-212    #      1.317E+00      4.483E-01      4.533E-01      1.730E-01
Bi-214           6.201E-01      1.109E-01      1.144E-01      4.739E-02
Co-60     #AB    2.741E-03      7.004E-03      7.005E-03      2.078E-02
Cs-137    #AB   -4.000E-03      2.656E-02      2.656E-02      2.148E-02
Eu-152    #AB    4.046E-02      5.598E-02      5.603E-02      5.461E-02
Eu-154    #AB    3.837E-02      2.609E-02      2.617E-02      1.790E-01
K-40             8.545E+00      9.292E-01      1.024E+00      2.583E-01
Pa-234    #AB   -7.878E-02      1.236E-01      1.251E-01      9.839E-02
Pb-212           6.197E-01      8.508E-02      9.932E-02      4.153E-02
Pb-214           6.442E-01      9.440E-02      1.010E-01      4.092E-02
Ra-226    #      1.059E+00      6.628E-01      6.667E-01      4.554E-01
Th-234    #      1.357E+00      1.391E+00      1.397E+00      1.084E+00
Tl-208           2.014E-01      4.521E-02      4.704E-02      1.823E-02
U-235     #AB    6.252E-02      3.945E-02      3.966E-02      1.453E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.540E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

Sample description                                             
QC677349, 195398, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130314_005.An1

Acquisition information
Start time:                 3/14/2013 11:22:22
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3700E+02) = 

8.0199E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1279

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.39        7. 238.07   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.72       36.  51.25   0.85  2.102E-02    63.30   3.750  1.357E+00 Th234 
74.97      103.  19.34   0.86  3.088E-02
77.21      185.  12.03   0.87  3.252E-02
92.89       40.  48.14   1.08  4.199E-02    92.59   4.343  6.637E-01 Th234 

93.35   4.100  6.971E-01 Ac228 
93.35   5.760  4.962E-01 U235  
93.35   5.760  4.962E-01 U235  

92.99       46.  46.02   0.88  4.199E-02    92.59   4.343  7.515E-01 Th234 
93.35   4.100  7.892E-01 Ac228 
93.35   5.760  5.618E-01 U235  

144.37        4. 397.12   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.238E-02 U235  

185.87       62.  31.30   0.76  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.059E+00 Ra226 
185.72  57.000  6.596E-02 U235  

185.93       66.  31.55   0.98  4.883E-02   185.72  57.000  7.022E-02 U235  
186.21   3.555  1.127E+00 Ra226 

238.64      444.   5.43   1.04  4.342E-02   238.63  43.600  6.886E-01 Pb212 
241.74       61.  26.92   1.04  4.311E-02   242.00   7.268  5.763E-01 Pb214 
270.06       38.  37.60   0.41  4.036E-02
277.49       16.  77.83   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.21      146.  11.17   1.16  3.814E-02   295.22  18.414  5.965E-01 Pb214 
300.43       52.  25.58   0.31  3.774E-02   300.09   3.180  1.294E+00 Pb212 
338.25      110.  13.66   0.83  3.485E-02   338.32  11.400  8.241E-01 Ac228 
351.98      286.   7.10   1.07  3.392E-02   351.93  35.600  6.814E-01 Pb214 
583.37      138.  11.23   1.15  2.388E-02   583.19  85.000  2.025E-01 Tl208 

188 of 366



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.46      228.   8.63   1.33  2.316E-02   609.31  45.490  6.201E-01 Bi214 
719.58       14.  34.00   1.49  2.056E-02   723.30  20.050  1.022E-01 Eu154 

723.30  20.050  1.022E-01 Eu154 
726.95       60.  17.02   1.06  2.048E-02   727.33   6.650  1.317E+00 Bi212 
785.53        2. 389.97   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.13       41.  20.98   0.41  1.821E-02   860.53  12.400  5.340E-01 Tl208 
871.53        1. 815.77   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.342E-02 Eu154 
883.18        3. 208.79   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.34      119.  11.35   1.65  1.749E-02   911.20  26.200  7.726E-01 Ac228 
959.42        6.  69.18   1.69  1.680E-02   964.08  14.500  7.800E-02 Eu152 

964.08  14.500  7.800E-02 Eu152 
969.14       92.  12.10   0.36  1.674E-02   968.96  15.900  1.031E+00 Ac228 

1005.96        4. 144.57   1.72  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  4.353E-02 Eu154 

1120.36       34.  27.47   1.80  1.507E-02  1120.29  14.910  4.448E-01 Bi214 
1172.45        5. 127.77   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.28        1. 443.32   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  7.751E-03 Eu154 
1407.80        8.  73.39   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.863E-02 Eu152 
1460.85      373.   5.17   2.09  1.228E-02  1460.82  10.550  8.545E+00 K40   
1621.80        3. 130.53   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.98       19.  30.12   2.17  1.046E-02  1764.49  15.310  3.536E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

300.07    75.01       178.        53. 1.717E+03   76.32   0.779  -        
309.00    77.24       194.       143. 4.407E+03   33.87   0.822  -        

1080.21   270.06        62.        38. 9.316E+02   75.19   0.415 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.62    59.39       142.         7.     0.003   476.14   0.848s
Th-234    254.91    63.72       152.        36.     0.013   102.50   0.852 
Ac-228    373.43    93.35       154.        40.     0.015    96.29   1.081D
U-235     373.43    93.35       199.        46.     0.017    92.03   0.885D
Eu-152    486.83   121.71       152.       -20.    -0.008   175.84   0.915s
Eu-154    486.93   121.73        84.        -9.    -0.003   289.13   0.917s
Pa-234    521.82   130.45       174.       -25.    -0.009   156.89   0.925s
U-235     577.49   144.37       139.         4.     0.002   794.25   0.939s
U-235     743.70   185.93       183.        66.     0.024    63.11   0.983s
Ra-226    743.46   185.87       130.        62.     0.023    62.61   0.762s
U-235     819.40   204.85       120.       -16.    -0.006   200.28   1.003s
Pb-212    954.35   238.60       129.       395.     0.146    13.56   0.908 
Pb-214    966.77   241.70       114.        61.     0.023    61.52   0.569s
Tl-208   1109.91   277.49        74.        16.     0.006   155.67   1.077s
Pb-214   1180.80   295.21        53.       141.     0.052    22.34   1.162 
Pb-212   1201.69   300.43        44.        52.     0.019    51.17   0.309s
Ac-228   1352.96   338.25        45.       110.     0.041    27.32   0.829s
Eu-152   1377.08   344.28        52.        -5.    -0.002   382.60   1.144s
Pb-214   1407.88   351.98        51.       277.     0.103    14.19   1.073 
Pa-234   2276.61   569.14        37.        -3.    -0.001   530.66   1.358s
Tl-208   2333.55   583.37        29.       138.     0.051    22.45   1.149 
Bi-214   2437.93   609.46        52.       220.     0.081    17.27   1.332 
Cs-137   2647.00   661.72        33.        -2.    -0.001   664.00   1.439s
Eu-154   2878.49   719.58         4.        14.     0.005    68.00   1.492s
Bi-212   2907.98   726.95        12.        60.     0.022    34.03   1.061s
Bi-212   3142.38   785.53        27.         2.     0.001   779.93   1.544s
Tl-208   3440.90   860.13         8.        41.     0.015    41.95   0.411s
Eu-154   3486.50   871.53        32.         1.     0.000  1631.54   1.615s
Pa-234   3533.15   883.18        21.         3.     0.001   417.58   1.623s
Ac-228   3645.79   911.34        17.       119.     0.044    22.70   1.647 
Eu-152   3838.23   959.42         6.         6.     0.002   138.36   1.685s
Ac-228   3877.11   969.14        10.        92.     0.034    24.20   0.358s
Eu-154   4024.47  1005.96        17.         4.     0.002   289.14   1.716s
Bi-214   4482.28  1120.36        30.        34.     0.012    54.95   1.799s
Co-60    4690.77  1172.45        19.         5.     0.002   255.54   1.836s
Eu-154   5094.35  1273.28        14.         1.     0.000   886.63   1.903s
Co-60    5337.15  1333.94        15.        -2.    -0.001   512.35   1.939s
Eu-152   5632.81  1407.80        13.         8.     0.003   146.78   1.985s
K-40     5845.14  1460.85        23.       373.     0.138    10.33   2.094 
Bi-212   6489.50  1621.80         8.         3.     0.001   261.05   2.103s
Bi-214   7062.76  1764.98         7.        19.     0.007    60.24   2.173s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6036E-01                                      5.12E+12             
911.20 7.726E-01  (  6.190E-02 1.14E+01 2.62E+01 G  
968.96 1.031E+00  (  8.055E-02 1.21E+01 1.59E+01 G  
338.32 8.241E-01  (  1.166E-01 1.37E+01 1.14E+01 G  

Energy duplication    
93.35 6.971E-01     4.983E-01 4.81E+01 4.10E+00 XA 

Am-241   I   3.3912E-02                                      1.58E+05             
59.54 3.391E-02 ?(  1.314E-01 2.38E+02 3.59E+01 G  

Bi-212   N   1.3171E+00                                      5.12E+12             
727.33 1.317E+00 @(  1.730E-01 1.70E+01 6.65E+00 G  
785.37 2.637E-01 -   1.665E+00 3.90E+02 1.11E+00 G  

1620.74 5.790E-01 -   1.130E+00 1.31E+02 1.51E+00 G  

Bi-214   N   6.2005E-01                                      5.84E+05             
609.31 6.201E-01  (P 4.739E-02 8.63E+00 4.55E+01 G  

1120.29 4.448E-01 - P 1.693E-01 2.75E+01 1.49E+01 G  
1764.49 3.536E-01 -   1.139E-01 3.01E+01 1.53E+01 G  

Co-60    T   2.7407E-03                                      1.93E+03             
1332.49-5.101E-03 ?(  2.078E-02 2.56E+02 1.00E+02 G  
1173.23 1.059E-02 ?(  2.092E-02 1.28E+02 9.98E+01 G  

Cs-137   I  -3.9998E-03                                      1.10E+04             
661.66-4.000E-03 ?(  2.148E-02 3.32E+02 8.50E+01 G  

Eu-152   I   4.0462E-02                                      4.94E+03             
344.28-1.778E-02 ?(  5.461E-02 1.91E+02 2.66E+01 G  
121.78-4.309E-02 +   6.042E-02 8.79E+01 2.84E+01 G  
778.90 0.000E+00 +   1.713E-01 1.00E+03 1.30E+01 G  
964.08 7.800E-02 ?(  7.285E-02 6.92E+01 1.45E+01 G  

1112.08-2.451E-03 %   1.681E-01 4.17E+03 1.34E+01 G  
1408.01 8.863E-02 ?(  9.359E-02 7.34E+01 2.09E+01 G  

Eu-154   I   3.8374E-02                                      3.14E+03             
873.18 1.342E-02 ?(  1.790E-01 8.16E+02 1.22E+01 G  
123.07-1.362E-02 &   3.158E-02 1.45E+02 4.04E+01 G  

1274.43 7.751E-03 &(  5.543E-02 4.43E+02 3.49E+01 G  
723.30 1.022E-01 ?(  3.551E-02 3.40E+01 2.00E+01 G  

1004.72 4.353E-02 &(  9.764E-02 1.45E+02 1.79E+01 G  
996.25 0.000E+00 -   2.586E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.5452E+00                                      4.57E+11             
1460.82 8.545E+00  (P 2.583E-01 5.17E+00 1.06E+01 G  

Pa-234   N  -7.8783E-02                                      1.63E+12             
131.30-7.878E-02 ?(  9.839E-02 7.84E+01 1.82E+01 G  
569.50-4.386E-02 +   1.876E-01 2.65E+02 9.30E+00 G  
946.00 8.329E-04 &   1.362E-01 9.93E+03 1.35E+01 G  
880.52 2.281E-03 &   1.771E-01 4.72E+03 1.05E+01 G  
883.24 5.499E-02 &   1.823E-01 2.09E+02 9.70E+00 G  

Pb-212   N   6.1974E-01                                      5.12E+12             
238.63 6.197E-01  (P 4.153E-02 6.78E+00 4.36E+01 G  
300.09 1.294E+00 +   3.812E-01 2.56E+01 3.18E+00 G  

Pb-214   N   6.4419E-01                                      5.84E+05             
351.93 6.814E-01  (P 4.092E-02 7.10E+00 3.56E+01 G  
295.22 5.965E-01  (P 7.171E-02 1.12E+01 1.84E+01 G  
242.00 5.826E-01  (  2.356E-01 3.08E+01 7.27E+00 G  

Ra-226   N   1.0586E+00                                      5.84E+05             
186.21 1.059E+00 @(  4.554E-01 3.13E+01 3.56E+00 G  

Th-234   N   1.3571E+00                                      1.63E+12             
63.30 1.357E+00 ?(  1.084E+00 5.12E+01 3.75E+00 G  
92.59-1.181E-02 %   6.146E-01 3.16E+03 4.34E+00 G  

Tl-208   N   2.0136E-01                                      5.12E+12             
583.19 2.025E-01  (  1.823E-02 1.12E+01 8.50E+01 G  
277.37 1.863E-01 ?(  2.266E-01 7.78E+01 6.60E+00 G  
860.53 5.340E-01 +   8.882E-02 2.10E+01 1.24E+01 G  

U-235    N   6.2515E-02                                      2.57E+11             
143.77 2.238E-02 &(  1.453E-01 3.97E+02 1.09E+01 G  
205.32-2.019E-01 +   3.226E-01 1.00E+02 5.02E+00 G  
163.36 5.003E-03 %   3.307E-01 4.01E+03 5.08E+00 G  
185.72 7.022E-02 @(  3.360E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 5.618E-01     4.033E-01 4.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

192 of 366



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.39       142.         7.     0.003   476.14   3.391E-02   
Th-234      63.72       152.        36.     0.013   102.50   1.357E+00   
U-235       93.35       199.        46.     0.017    92.03   5.618E-01   
Eu-152     121.71       152.       -20.    -0.008   175.84  -4.309E-02   
Eu-154     121.73        84.        -9.    -0.003   289.13  -1.362E-02   
Pa-234     130.45       174.       -25.    -0.009   156.89  -7.878E-02   
U-235      144.37       139.         4.     0.002   794.25   2.238E-02   
U-235      185.93       183.        66.     0.024    63.11   7.022E-02   
U-235      204.85       120.       -16.    -0.006   200.28  -2.019E-01   
Eu-152     344.28        52.        -5.    -0.002   382.60  -1.778E-02   
Pa-234     569.14        37.        -3.    -0.001   530.66  -4.386E-02   
Cs-137     661.72        33.        -2.    -0.001   664.00  -4.000E-03   
Eu-154     719.58         4.        14.     0.005    68.00   1.022E-01   
Eu-154     871.53        32.         1.     0.000  1631.54   1.342E-02   
Pa-234     883.18        21.         3.     0.001   417.58   5.499E-02   
Eu-152     959.42         6.         6.     0.002   138.36   7.800E-02   
Eu-154    1005.96        17.         4.     0.002   289.14   4.353E-02   
Co-60     1172.45        19.         5.     0.002   255.54   1.059E-02   
Eu-154    1273.28        14.         1.     0.000   886.63   7.751E-03   
Co-60     1333.94        15.        -2.    -0.001   512.35  -5.101E-03   
Eu-152    1407.80        13.         8.     0.003   146.78   8.863E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6036E-01    8.6036E-01   1.2328E-01    1.3814E-01  6.190E-02
Am-241 #A    3.3906E-02    3.3912E-02   1.6147E-01    1.6149E-01  1.314E-01
Bi-212 #     1.3171E+00    1.3171E+00   4.4826E-01    4.5331E-01  1.730E-01
Bi-214       6.2002E-01    6.2005E-01   1.1090E-01    1.1443E-01  4.739E-02
Co-60  #A    2.6985E-03    2.7407E-03   7.0036E-03    7.0047E-03  2.078E-02
Cs-137 #A   -3.9890E-03   -3.9998E-03   2.6559E-02    2.6560E-02  2.148E-02
Eu-152 #A    4.0219E-02    4.0462E-02   5.5984E-02    5.6032E-02  5.461E-02
Eu-154 #A    3.8012E-02    3.8374E-02   2.6094E-02    2.6171E-02  1.790E-01
K-40         8.5452E+00    8.5452E+00   9.2916E-01    1.0236E+00  2.583E-01
Pa-234 #A   -7.8783E-02   -7.8783E-02   1.2360E-01    1.2514E-01  9.839E-02
Pb-212       6.1974E-01    6.1974E-01   8.5078E-02    9.9323E-02  4.153E-02
Pb-214       6.4415E-01    6.4419E-01   9.4400E-02    1.0098E-01  4.092E-02
Ra-226 #     1.0586E+00    1.0586E+00   6.6279E-01    6.6667E-01  4.554E-01
Th-234 #     1.3571E+00    1.3571E+00   1.3910E+00    1.3969E+00  1.084E+00
Tl-208       2.0136E-01    2.0136E-01   4.5205E-02    4.7037E-02  1.823E-02
U-235  #A    6.2515E-02    6.2515E-02   3.9451E-02    3.9655E-02  1.453E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.387E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.3866615E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/12/13 11:23                
Type:            LCS                           Analyzed:        03/14/13 15:47                
Lab ID:          QC676113                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   299 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.430     94.6   54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243261 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503105564009.3                                                  
File          : 1_20130314_009                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC676113                                                         
Matrix        : Soil                                                             
Batch         : 195398                                                           
Time          : 14-MAR-2013 15:47                                                
Sample Amount : 299 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.17 %                                                           
Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.30  95    54-146  .43011        .70555        u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1503105564009.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC676113, 195398, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/12/2013 11:23           Live Time: 2700   sec

Acquisition Time: 3/14/2013 15:47:14        Real Time: 2705   sec
Analysis Time: 3/14/2013 16:32           Dead Time: 0.17   %

Analysis Quantity: 2.990E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.579E-01      2.301E-01      2.383E-01      1.614E-01
Am-241    #AB   -3.345E-02      4.197E-01      4.197E-01      3.451E-01
Bi-212    #      2.652E+00      9.864E-01      9.957E-01      6.537E-01
Bi-214           1.230E+01      4.301E-01      7.056E-01      1.028E-01
Co-60     #AB    6.398E-03      9.169E-03      9.174E-03      4.938E-02
Cs-137           7.036E-02      4.976E-02      4.987E-02      3.337E-02
Eu-152    #      4.796E-01      1.826E-01      1.846E-01      1.714E-01
Eu-154    #AB    1.545E-02      2.614E-01      2.614E-01      3.438E-01
K-40             8.644E+00      1.094E+00      1.177E+00      4.065E-01
Pa-234    #AB    1.978E-01      2.910E-01      2.951E-01      2.376E-01
Pb-212           6.662E-01      1.409E-01      1.513E-01      9.074E-02
Pb-214           1.378E+01      3.739E-01      8.533E-01      1.269E-01
Ra-226           2.159E+00      1.548E+00      1.555E+00      1.230E+00
Th-234    #AB    2.561E+00      3.592E+00      3.600E+00      2.909E+00
Tl-208           2.151E-01      8.378E-02      8.492E-02      4.806E-02
U-235            7.087E-01      1.034E-01      1.130E-01      3.457E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.531E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Sample description                                             
QC676113, 195398, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130314_009.An1

Acquisition information
Start time:                 3/14/2013 15:47:14
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9900E+02) = 

9.0391E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/12/2013 11:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0977

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23        3. 573.19   0.00  0.000E+00
63.25       60.  70.12   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.79      777.   6.41   0.86  3.070E-02
77.16     1410.   3.74   0.87  3.246E-02
87.20      462.   8.97   0.88  3.888E-02
90.03      197.  17.39   0.88  4.039E-02
92.46        5. 895.18   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.848E-02 U235  
92.86       51.   8.15   0.43  4.199E-02    93.35   5.760  7.087E-01 U235  
131.51       23. 172.84   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.404E-02 Pa234 
143.42       56.  67.84   0.22  5.130E-02
143.58       15. 233.12   0.94  5.130E-02   143.77  10.940  8.883E-02 U235  
143.93       10. 346.47   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
186.18      693.   7.52   0.94  4.878E-02   185.72  57.000  8.336E-01 U235  

186.21   3.555  1.338E+01 Ra226 
238.56      398.   8.71   1.04  4.342E-02   238.63  43.600  6.952E-01 Pb212 
241.99     1390.   3.31   1.04  4.308E-02   242.00   7.268  1.486E+01 Pb214 
258.91       58.  47.62   0.73  4.141E-02
295.20     2953.   2.19   1.08  3.815E-02   295.22  18.414  1.405E+01 Pb214 
300.06       24. 119.06   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.60       88.  27.45   1.19  3.484E-02   338.32  11.400  7.451E-01 Ac228 
344.58        9. 317.46   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.295E-02 Eu152 
351.96     4929.   1.59   1.14  3.392E-02   351.93  35.600  1.364E+01 Pb214 
458.78        4. 286.13   0.34  2.823E-02
569.80       17. 110.58   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.50   9.300  2.513E-01 Pa234 

583.53      131.  19.47   1.29  2.387E-02   583.19  85.000  2.154E-01 Tl208 
609.47     3879.   1.74   1.30  2.316E-02   609.31  45.490  1.230E+01 Bi214 
661.68       39.  35.36   0.72  2.188E-02   661.66  84.990  7.036E-02 Cs137 
723.67        2. 845.79   1.49  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.65       28.  61.41   1.50  2.048E-02   727.33   6.650  6.795E-01 Bi212 

727.33   6.650  6.795E-01 Bi212 
768.50      355.   8.22   1.63  1.971E-02
785.87       93.  18.60   1.54  1.942E-02   785.37   1.110  1.447E+01 Bi212 

785.37   1.110  1.447E+01 Bi212 
806.21      105.  19.16   0.72  1.906E-02
859.88       14. 107.53   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
882.93       19.  81.11   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  3.600E-01 Pa234 
911.28      106.  20.14   1.01  1.749E-02   911.20  26.200  7.751E-01 Ac228 
964.27       41.  38.55   1.69  1.680E-02   964.08  14.500  5.612E-01 Eu152 

964.08  14.500  5.612E-01 Eu152 
968.93       86.  21.42   0.62  1.674E-02   968.96  15.900  1.075E+00 Ac228 

1120.36      937.   3.92   1.74  1.507E-02  1120.29  14.910  1.394E+01 Bi214 
1172.46       16.  73.37   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1377.72      273.   7.43   1.71  1.287E-02
1401.76       89.  14.71   1.98  1.269E-02
1408.11      117.  12.50   1.99  1.265E-02  1408.01  20.850  1.490E+00 Eu152 

1408.01  20.850  1.490E+00 Eu152 
1460.87      334.   5.98   2.36  1.228E-02  1460.82  10.550  8.644E+00 K40   
1764.69      816.   3.80   1.99  1.046E-02  1764.49  15.310  1.707E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23       139.         3. 0.000E+00 1146.38   0.000  -      
299.15    74.78      1048.       581. 1.894E+04   18.48   0.872  -        
308.66    77.16       948.      1149. 3.540E+04    9.90   0.843  -        
348.97    87.23       660.       479. 1.231E+04   18.68   1.086  -      s 
360.29    90.07       568.       164. 4.069E+03   43.87   0.776  -       M
574.33   143.42       595.        15. 2.903E+02  466.24   0.939 U-235    c

1035.62   258.91       304.        58. 1.396E+03   95.23   0.732 PB-214  sM
1835.12   458.78        74.         4. 1.488E+02  572.26   0.337  -      sc
3074.25   768.50       128.       355. 1.803E+04   16.44   1.630 BI-214   M
3225.15   806.21        81.       105. 5.508E+03   38.32   0.719 BI-214  sM
5512.39  1377.72        30.       273. 2.125E+04   14.86   1.714 BI-214  s 
5607.94  1401.59        43.       104. 8.201E+03   32.64   0.732 BI-214  s 
5633.35  1407.94       118.        54. 4.235E+03   63.63   0.692 BI-214  s 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.64    59.65       771.        -6.    -0.002  1254.70   0.848s
Th-234    253.05    63.25       864.        60.     0.022   140.23   0.852 
Th-234    369.85    92.46       978.         5.     0.002  1790.36   0.884s
U-235     373.43    93.35       472.        51.     0.019    16.30   0.430D
Eu-152    485.39   121.35       757.       -26.    -0.010   297.13   0.915s
Pa-234    526.04   131.51       797.        23.     0.009   345.67   0.925s
U-235     575.07   143.77       619.        10.     0.004   692.93   0.939D
U-235     652.50   163.13       817.        -6.    -0.002  1464.01   0.960s
U-235     742.86   185.72       929.       589.     0.218    14.89   0.983D
Ra-226    744.83   186.21       748.       112.     0.041    71.72   0.936D
Pb-212    954.24   238.57       485.       376.     0.139    20.87   1.121 
Pb-214    967.96   242.00       456.      1362.     0.505     7.47   0.980 
Tl-208   1106.13   276.54       525.       -38.    -0.014   174.82   1.077 
Pb-214   1180.77   295.20       415.      2948.     1.092     4.38   1.080 
Pb-212   1200.20   300.06       412.        24.     0.009   238.12   1.100s
Ac-228   1354.37   338.60       209.        88.     0.033    54.91   1.192 
Eu-152   1378.27   344.58       401.         9.     0.003   634.93   1.144s
Pb-214   1407.79   351.96       386.      4920.     1.822     3.19   1.143 
Pa-234   2279.26   569.80       167.        17.     0.006   221.16   1.358s
Tl-208   2334.18   583.53       156.       131.     0.048    38.94   1.286 
Bi-214   2437.98   609.47       193.      3871.     1.434     3.49   1.299 
Cs-137   2646.85   661.68        63.        39.     0.014    70.72   0.719s
Eu-154   2894.89   723.67       142.         2.     0.001  1691.59   1.492s
Bi-212   2910.79   727.65       130.        28.     0.010   122.83   1.496s
Bi-212   3143.74   785.87       103.        93.     0.034    37.20   1.544s
Tl-208   3439.89   859.88       112.        14.     0.005   215.05   1.605 
Pa-234   3532.12   882.93       105.        19.     0.007   162.23   1.623s
Ac-228   3645.57   911.28        90.       106.     0.039    40.28   1.009s
Pa-234   3781.97   945.36       108.       -15.    -0.006   199.27   1.672s
Eu-152   3857.63   964.27       103.        41.     0.015    77.10   1.685s
Ac-228   3876.25   968.93        68.        86.     0.032    42.83   0.616s
Eu-154   3991.97   997.84       106.       -15.    -0.006   202.02   1.710s
Eu-154   4021.37  1005.19       109.        -9.    -0.004   316.90   1.716s
Eu-152   4450.68  1112.46        87.        -8.    -0.003   328.17   1.793s
Bi-214   4482.31  1120.36        92.       936.     0.347     7.83   1.745 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60    4690.82  1172.46        64.        16.     0.006   146.75   1.836s
Co-60    5341.23  1334.96        68.       -10.    -0.004   246.21   1.939s
Eu-152   5634.41  1408.20        71.        78.     0.029    38.07   1.985s
K-40     5845.26  1460.87        46.       334.     0.124    11.95   2.357 
Bi-212   6487.33  1621.26        46.        -6.    -0.002   328.70   2.103s
Bi-214   7061.59  1764.69        29.       816.     0.302     7.60   1.992 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.5790E-01                                      5.12E+12             
911.20 7.751E-01  (  1.614E-01 2.01E+01 2.62E+01 G  
968.96 1.075E+00  (  2.407E-01 2.14E+01 1.59E+01 G  
338.32 7.451E-01  (  2.836E-01 2.75E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 }   1.294E+00 3.33E+03 4.10E+00 XA 

Am-241   I  -3.3452E-02                                      1.58E+05             
59.54-3.345E-02 &(  3.451E-01 6.27E+02 3.59E+01 G  

Bi-212   N   2.6515E+00                                      5.12E+12             
727.33 6.795E-01  (  6.537E-01 6.14E+01 6.65E+00 G  
785.37 1.447E+01 @(  3.681E+00 1.86E+01 1.11E+00 G  

1620.74-1.192E+00 -   3.126E+00 1.64E+02 1.51E+00 G  

Bi-214   N   1.2300E+01                                      5.84E+05             
609.31 1.230E+01  (P 1.028E-01 1.74E+00 4.55E+01 G  

1120.29 1.394E+01 + P 3.337E-01 3.92E+00 1.49E+01 G  
1764.49 1.707E+01 +   2.610E-01 3.80E+00 1.53E+01 G  

Co-60    T   6.3982E-03                                      1.93E+03             
1332.49-2.520E-02 &(  4.938E-02 1.23E+02 1.00E+02 G  
1173.23 3.804E-02 ?(  4.330E-02 7.34E+01 9.98E+01 G  

Cs-137   I   7.0362E-02                                      1.10E+04             
661.66 7.036E-02  (  3.337E-02 3.54E+01 8.50E+01 G  

Eu-152   I   4.7963E-01                                      4.94E+03             
344.28 3.295E-02 &(  1.714E-01 3.17E+02 2.66E+01 G  
121.78-6.253E-02 &   1.517E-01 1.49E+02 2.84E+01 G  
778.90 3.785E-03 &   2.791E-01 4.48E+03 1.30E+01 G  
964.08 5.612E-01  (  3.256E-01 3.86E+01 1.45E+01 G  

1112.08-1.364E-01 +   3.604E-01 1.64E+02 1.34E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 9.925E-01  (  2.501E-01 1.90E+01 2.09E+01 G  

Eu-154   I   1.5451E-02                                      3.14E+03             
873.18 1.401E-02 %(  3.438E-01 1.49E+03 1.22E+01 G  
123.07 5.320E-03 %   1.019E-01 1.16E+03 4.04E+01 G  

1274.43 2.802E-03 &   1.345E-01 2.92E+03 3.49E+01 G  
723.30 1.633E-02 ?(  2.267E-01 8.46E+02 2.00E+01 G  

1004.72-1.099E-01 +   2.808E-01 1.58E+02 1.79E+01 G  
996.25-2.911E-01 +   4.683E-01 1.01E+02 1.05E+01 G  

K-40     N   8.6439E+00                                      4.57E+11             
1460.82 8.644E+00  (P 4.065E-01 5.98E+00 1.06E+01 G  

Pa-234   N   1.9783E-01                                      1.63E+12             
131.30 8.404E-02 ?(  2.376E-01 1.73E+02 1.82E+01 G  
569.50 2.513E-01 ?(  4.467E-01 1.11E+02 9.30E+00 G  
946.00-2.227E-01 +   3.533E-01 9.96E+01 1.35E+01 G  
880.52-1.293E-02 %   3.720E-01 1.75E+03 1.05E+01 G  
883.24 3.600E-01 ?(  4.611E-01 8.11E+01 9.70E+00 G  

Pb-212   N   6.6624E-01                                      5.12E+12             
238.63 6.651E-01  (P 9.074E-02 1.04E+01 4.36E+01 G  
300.09 6.822E-01 ?(  1.319E+00 1.19E+02 3.18E+00 G  

Pb-214   N   1.3781E+01                                      5.84E+05             
351.93 1.364E+01  (P 1.269E-01 1.59E+00 3.56E+01 G  
295.22 1.405E+01  (P 2.262E-01 2.19E+00 1.84E+01 G  
242.00 1.457E+01 +   5.318E-01 3.74E+00 7.27E+00 G  

Ra-226   N   2.1588E+00                                      5.84E+05             
Derived Ave Activity  

186.21 2.159E+00 }(  1.230E+00 3.59E+01 3.56E+00 G  

Th-234   N   2.5613E+00                                      1.63E+12             
63.30 2.561E+00  (  2.909E+00 7.01E+01 3.75E+00 G  
92.59 9.161E-02 -   1.349E+00 8.95E+02 4.34E+00 G  

Tl-208   N   2.1512E-01                                      5.12E+12             
583.19 2.154E-01  (  4.806E-02 1.95E+01 8.50E+01 G  
277.37-4.823E-01 -   6.824E-01 8.74E+01 6.60E+00 G  
860.53 2.132E-01  (  3.661E-01 1.08E+02 1.24E+01 G  

U-235    N   7.0869E-01                                      2.57E+11             
143.77 6.082E-02  (  3.457E-01 3.46E+02 1.09E+01 G  
205.32 3.654E-02 &   8.393E-01 1.40E+03 5.02E+00 G  
163.36-7.200E-02 &   8.669E-01 7.32E+02 5.08E+00 G  
185.72 7.087E-01 }   8.541E-02 7.44E+00 5.70E+01 G  

Energy duplication    
93.35 7.087E-01 }   7.006E-01 8.15E+00 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.65       771.        -6.    -0.002  1254.70  -3.345E-02   
Th-234      63.25       864.        60.     0.022   140.23   2.561E+00   
Th-234      92.46       978.         5.     0.002  1790.36   9.161E-02   
Eu-152     121.35       757.       -26.    -0.010   297.13  -6.253E-02   
Pa-234     131.51       797.        23.     0.009   345.67   8.404E-02   
Eu-152     344.58       401.         9.     0.003   634.93   3.295E-02   
Pa-234     569.80       167.        17.     0.006   221.16   2.513E-01   
Eu-154     723.67       142.         2.     0.001  1691.59   1.633E-02   
Bi-212     727.65       130.        28.     0.010   122.83   6.795E-01   
Bi-212     785.87       103.        93.     0.034    37.20   1.447E+01   
Pa-234     882.93       105.        19.     0.007   162.23   3.600E-01   
Pa-234     945.36       108.       -15.    -0.006   199.27  -2.227E-01   
Eu-152     964.27       103.        41.     0.015    77.10   5.612E-01   
Eu-154     997.84       106.       -15.    -0.006   202.02  -2.911E-01   
Eu-154    1005.19       109.        -9.    -0.004   316.90  -1.099E-01   
Eu-152    1112.46        87.        -8.    -0.003   328.17  -1.364E-01   
Co-60     1172.46        64.        16.     0.006   146.75   3.804E-02   
Co-60     1334.96        68.       -10.    -0.004   246.21  -2.520E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1408.20        71.        78.     0.029    38.07   9.925E-01   
Bi-212    1621.26        46.        -6.    -0.002   328.70  -1.192E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.5790E-01    8.5790E-01   2.3006E-01    2.3831E-01  1.614E-01
Am-241 #A   -3.3447E-02   -3.3452E-02   4.1972E-01    4.1973E-01  3.451E-01
Bi-212 #     2.6515E+00    2.6515E+00   9.8636E-01    9.9567E-01  6.537E-01
Bi-214       1.2300E+01    1.2300E+01   4.3011E-01    7.0555E-01  1.028E-01
Co-60  #A    6.3290E-03    6.3982E-03   9.1694E-03    9.1740E-03  4.938E-02
Cs-137       7.0228E-02    7.0362E-02   4.9763E-02    4.9866E-02  3.337E-02
Eu-152 #C    4.7761E-01    4.7963E-01   1.8259E-01    1.8465E-01  1.714E-01
Eu-154 #A    1.5348E-02    1.5451E-02   2.6136E-01    2.6136E-01  3.438E-01
K-40         8.6439E+00    8.6439E+00   1.0936E+00    1.1768E+00  4.065E-01
Pa-234 #A    1.9783E-01    1.9783E-01   2.9098E-01    2.9512E-01  2.376E-01
Pb-212       6.6624E-01    6.6624E-01   1.4089E-01    1.5128E-01  9.074E-02
Pb-214       1.3780E+01    1.3781E+01   3.7395E-01    8.5332E-01  1.269E-01
Ra-226       2.1588E+00    2.1588E+00   1.5483E+00    1.5552E+00  1.230E+00
Th-234 #A    2.5613E+00    2.5613E+00   3.5918E+00    3.6000E+00  2.909E+00
Tl-208       2.1512E-01    2.1512E-01   8.3777E-02    8.4920E-02  4.806E-02
U-235   C    7.0869E-01    7.0869E-01   1.0335E-01    1.1295E-01  3.457E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.0 keV)     3.869E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.0 keV) 3.8693108E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243261                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/12/13 11:24                
Lab ID:          QC676112                      Analyzed:        03/15/13 09:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00199 U       0.0741         0.0608            0.9     
Bismuth-212                          0.101 U         0.152          0.179                     
Bismuth-214                         -0.00535 U       0.0122         0.0386                    
Cesium-137                           0 U             0.0161         0.0146            0.07    
Cobalt-60                            0.00233 U       0.00688        0.00567           0.03    
Europium-152                         0.0404          0.0402         0.0247            0.1     
Europium-154                         0.00734 U       0.0460         0.115             0.2     
Lead-212                            -0.0143 U        0.115          0.0261                    
Lead-214                             0.0106 U        0.0198         0.0333                    
Potassium-40                        -0.152 U         0.448          0.280                     
Protactinium-234                     0.0371 U        0.0802         0.0551                    
Radium-226 (By Bismuth-214)         -0.00535 U       0.0122         0.0386            0.2     
Thallium-208                         0.00677 U       0.0184         0.0110                    
Thorium-232 (By Actinium-228)        0.0324 U        0.0472         0.0363            0.9     
Thorium-234                          0.0220 U        0.579          0.474                     
Uranium-235                         -0.0523 U        0.123          0.0970            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243261 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC676112                                                       

Seqnum : 1503106987004.3                               Matrix        : Soil                                                           

File   : 1_20130315_004                                Batch         : 195398                       Time      : 15-MAR-2013 09:30     

Cal    : 15-MAR-2013 07:18:41,09-JAN-2013 09:04:01     Caldate       : 15-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma        2 sigma           
Uncert pCi/g   Uncert pCi/g        

Analyte                  Result        RL        Counting        Total      Flags 
Americium-241                    0.00199        0.0608    .074058        .074058        u     
Bismuth-212                      0.101          0.179     .15247         .15256         u     
Bismuth-214                      -0.00535       0.0386    .012224        .012226        u     
Cesium-137                       0              0.0146    .016065        .016066        u     
Cobalt-60                        0.00233        0.00567   .0068847       .0068855       u     
Europium-152                     0.0404         0.0247    .040234        .0403          u     
Europium-154                     0.00734        0.115     .04596         .045962        u     
Lead-212                         -0.0143        0.0261    .11488         .11489         u     
Lead-214                         0.0106         0.0333    .019816        .019825        u     
Potassium-40                     -0.152         0.280     .44764         .44771         u     
Protactinium-234                 0.0371         0.0551    .080169        .0807          u     
Radium-226 (By Bismuth-214)      -0.00535       0.0386    .012224        .012226        u     
Thallium-208                     0.00677        0.0110    .018361        .018366        u     
Thorium-232 (By Actinium-228)    0.0324         0.0363    .047212        .04727         u     
Thorium-234                      0.0220         0.474     .57857         .57857         u     
Uranium-235                      -0.0523        0.0970    .12265         .1227          u     

u=use  

Page 1 of 1                                                                                                           1503106987004.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC676112, 195398, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130315_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/12/2013 11:24           Live Time: 2700   sec

Acquisition Time: 3/15/2013 09:30:07        Real Time: 2701   sec
Analysis Time: 3/15/2013 10:15           Dead Time: 0.05   %

Analysis Quantity: 3.150E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.241E-02      4.721E-02      4.727E-02      3.627E-02
Am-241    #AB    1.994E-03      7.406E-02      7.406E-02      6.078E-02
Bi-212    #AB    1.007E-01      1.525E-01      1.526E-01      1.788E-01
Bi-214    #AB   -5.347E-03      1.222E-02      1.223E-02      3.863E-02
Co-60     #AB    2.333E-03      6.885E-03      6.886E-03      5.669E-03
Cs-137    #AB    0.000E+00      1.607E-02      1.607E-02      1.455E-02
Eu-152    #      4.042E-02      4.023E-02      4.030E-02      2.472E-02
Eu-154    #AB    7.338E-03      4.596E-02      4.596E-02      1.148E-01
K-40      #AB   -1.523E-01      4.476E-01      4.477E-01      2.804E-01
Pa-234    #AB    3.714E-02      8.017E-02      8.070E-02      5.507E-02
Pb-212    #AB   -1.429E-02      1.149E-01      1.149E-01      2.609E-02
Pb-214    #AB    1.059E-02      1.982E-02      1.983E-02      3.329E-02
Ra-226    #AB    1.312E-01      2.700E-01      2.702E-01      2.072E-01
Th-234    #AB    2.196E-02      5.786E-01      5.786E-01      4.741E-01
Tl-208    #AB    6.772E-03      1.836E-02      1.837E-02      1.096E-02
U-235     #AB   -5.225E-02      1.227E-01      1.227E-01      9.698E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.928E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315_004.An1               

Sample description                                             
QC676112, 195398, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130315_004.An1

Acquisition information
Start time:                 3/15/2013 09:30:07
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1500E+02) = 

8.5800E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/12/2013 11:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Eu-152    485.88   121.47        36.         4.     0.001   486.73   0.919s
Eu-154    492.68   123.17        44.        -3.    -0.001   703.00   0.920s
Pa-234    525.45   131.36        48.         4.     0.001   505.34   0.929s
U-235     575.25   143.81        54.        -9.    -0.003   234.72   0.943s
U-235     744.83   186.22        29.         4.     0.002   355.13   0.989s
Ra-226    745.98   186.50        24.         7.     0.003   205.84   0.990s
U-235     825.24   206.32        22.         2.     0.001   590.94   1.010s
Pb-212    959.11   239.79        44.        -9.    -0.003   508.86   1.046s
Pb-214    967.01   241.77        31.         9.     0.003   187.18   1.049s
Tl-208   1108.54   277.16        29.         2.     0.001   752.35   1.086s
Ac-228   1358.80   339.73        16.         6.     0.002   219.15   1.149s
Eu-152   1371.59   342.93         9.        11.     0.004    99.55   1.155s
Pb-214   1405.97   351.52        29.        -2.    -0.001   206.64   1.162s
Pa-234   2277.86   569.50        17.         6.     0.002   215.85   1.367s
Tl-208   2331.56   582.92         9.         3.     0.001   271.12   1.379s
Eu-154   2893.58   723.41        11.        -1.     0.000   874.93   1.497s
Bi-212   2911.14   727.80        11.        -2.    -0.001   607.65   1.500s
Eu-152   3117.30   779.33        14.        -2.    -0.001   654.62   1.541s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3140.42   785.11        16.        -2.    -0.001   758.79   1.546s
Pa-234   3520.47   880.09        12.        -2.    -0.001   488.74   1.617s
Ac-228   3646.68   911.64         5.         4.     0.001   191.93   1.639s
Pa-234   3785.64   946.37        15.        -2.    -0.001   607.53   1.663s
Eu-154   3981.57   995.33        15.        -4.    -0.001   304.45   1.697s
Eu-154   4020.83  1005.14        10.         1.     0.001   626.30   1.703s
Eu-152   4444.94  1111.13         3.         3.     0.001   198.25   1.771s
Bi-214   4478.52  1119.52         7.         4.     0.001   164.45   1.775s
Co-60    4693.95  1173.35         4.         2.     0.001   295.10   1.806s
Eu-154   5099.74  1274.75         6.         1.     0.000   659.22   1.861s
K-40     5844.96  1460.94        24.        -6.    -0.002    70.80   1.948s
Bi-212   6487.35  1621.42         2.         4.     0.001   151.49   2.009s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2413E-02                                      5.12E+12             
911.20 2.701E-02 ?(  3.627E-02 9.60E+01 2.62E+01 G  
968.96-2.995E-03 %   7.809E-02 1.59E+03 1.59E+01 G  
338.32 4.482E-02 ?(  7.466E-02 1.10E+02 1.14E+01 G  

Energy duplication    
93.35 6.468E-03 %   2.796E-01 2.63E+03 4.10E+00 XA 

Am-241   I   1.9942E-03                                      1.58E+05             
59.54 1.994E-03 %(  6.078E-02 1.86E+03 3.59E+01 G  

Bi-212   N   1.0065E-01                                      5.12E+12             
727.33-3.700E-02 ?(  1.788E-01 3.04E+02 6.65E+00 G  
785.37-2.273E-01 +   1.388E+00 3.79E+02 1.11E+00 G  

1620.74 7.069E-01 ?(  6.477E-01 7.57E+01 1.51E+00 G  

Bi-214   N  -5.3473E-03                                      5.84E+05             
609.31-2.366E-02 %(P 3.863E-02 1.00E+03 4.55E+01 G  

1120.29 5.054E-02 ?(P 8.873E-02 8.22E+01 1.49E+01 G  
1764.49 0.000E+00 +   4.625E-02 1.00E+03 1.53E+01 G  

Co-60    T   2.3330E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.669E-03 1.00E+03 1.00E+02 G  
1173.23 4.669E-03 &(  1.004E-02 1.48E+02 9.98E+01 G  

Eu-152   I   4.0416E-02                                      4.94E+03             
344.28 3.799E-02 ?(  2.472E-02 4.98E+01 2.66E+01 G  
121.78 8.060E-03 -   3.155E-02 2.43E+02 2.84E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
778.90-2.080E-02 -   1.089E-01 3.27E+02 1.30E+01 G  
964.08 5.263E-04 %   1.198E-01 1.38E+04 1.45E+01 G  

1112.08 4.522E-02 ?(  5.937E-02 9.91E+01 1.34E+01 G  
1408.01 0.000E+00 -   2.820E-02 1.00E+03 2.09E+01 G  

Eu-154   I   7.3384E-03                                      3.14E+03             
873.18-5.878E-03 %(  1.148E-01 1.20E+03 1.22E+01 G  
123.07-4.288E-03 +   2.446E-02 3.51E+02 4.04E+01 G  

1274.43 7.564E-03 ?(  3.937E-02 3.30E+02 3.49E+01 G  
723.30-8.630E-03 +   6.072E-02 4.37E+02 2.00E+01 G  

1004.72 1.590E-02 ?(  7.911E-02 3.13E+02 1.79E+01 G  
996.25-7.008E-02 +   1.654E-01 1.52E+02 1.05E+01 G  

K-40     N  -1.5232E-01                                      4.57E+11             
1460.82-1.523E-01 ?(P 2.804E-01 3.54E+01 1.06E+01 G  

Pa-234   N   3.7142E-02                                      1.63E+12             
131.30 1.350E-02 ?(  5.507E-02 2.53E+02 1.82E+01 G  
569.50 8.341E-02 ?(  1.371E-01 1.08E+02 9.30E+00 G  
946.00-2.607E-02 +   1.266E-01 3.04E+02 1.35E+01 G  
880.52-3.550E-02 +   1.371E-01 2.44E+02 1.05E+01 G  
883.24 0.000E+00 -   1.303E-01 1.00E+03 9.70E+00 G  

Pb-212   N  -1.4288E-02                                      5.12E+12             
238.63-1.429E-02 &(P 2.609E-02 2.54E+02 4.36E+01 G  
300.09 0.000E+00 &   3.696E-01 1.00E+03 3.18E+00 G  

Pb-214   N   1.0587E-02                                      5.84E+05             
351.93-6.029E-03  (P 3.329E-02 1.03E+02 3.56E+01 G  
295.22-5.132E-03 & P 5.906E-02 1.97E+02 1.84E+01 G  
242.00 9.197E-02 &(  1.326E-01 9.36E+01 7.27E+00 G  

Ra-226   N   1.3117E-01                                      5.84E+05             
186.21 1.312E-01 &(  2.072E-01 1.03E+02 3.56E+00 G  

Th-234   N   2.1959E-02                                      1.63E+12             
63.30 2.196E-02 &(  4.741E-01 1.32E+03 3.75E+00 G  
92.59 0.000E+00 &   2.826E-01 1.00E+03 4.34E+00 G  

Tl-208   N   6.7722E-03                                      5.12E+12             
583.19 5.350E-03 &(  1.096E-02 1.36E+02 8.50E+01 G  
277.37 2.509E-02 ?(  1.528E-01 3.76E+02 6.60E+00 G  
860.53 0.000E+00 -   9.901E-02 1.00E+03 1.24E+01 G  

U-235    N  -5.2254E-02                                      2.57E+11             
143.77-5.225E-02 ?(  9.698E-02 1.17E+02 1.09E+01 G  
205.32 3.142E-02 &   1.492E-01 2.95E+02 5.02E+00 G  
163.36 8.445E-04 %   1.562E-01 1.12E+04 5.08E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
185.72 5.059E-03 &   1.426E-02 1.78E+02 5.70E+01 G  

Energy duplication    
93.35 4.604E-03 %   1.990E-01 2.63E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     121.47        36.         4.     0.001   486.73   8.060E-03   
Eu-154     123.17        44.        -3.    -0.001   703.00  -4.288E-03   
Pa-234     131.36        48.         4.     0.001   505.34   1.350E-02   
U-235      143.81        54.        -9.    -0.003   234.72  -5.225E-02   
U-235      186.22        29.         4.     0.002   355.13   5.059E-03   
Ra-226     186.50        24.         7.     0.003   205.84   1.312E-01   
U-235      206.32        22.         2.     0.001   590.94   3.142E-02   
Pb-212     239.79        44.        -9.    -0.003   508.86  -1.429E-02  P
Pb-214     241.77        31.         9.     0.003   187.18   9.197E-02   
Tl-208     277.16        29.         2.     0.001   752.35   2.509E-02   
Ac-228     339.73        16.         6.     0.002   219.15   4.482E-02   
Eu-152     342.93         9.        11.     0.004    99.55   3.799E-02   
Pb-214     351.52        29.        -2.    -0.001   206.64  -6.029E-03  P
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     569.50        17.         6.     0.002   215.85   8.341E-02   
Tl-208     582.92         9.         3.     0.001   271.12   5.350E-03   
Eu-154     723.41        11.        -1.     0.000   874.93  -8.630E-03   
Bi-212     727.80        11.        -2.    -0.001   607.65  -3.700E-02   
Eu-152     779.33        14.        -2.    -0.001   654.62  -2.080E-02   
Bi-212     785.11        16.        -2.    -0.001   758.79  -2.273E-01   
Pa-234     880.09        12.        -2.    -0.001   488.74  -3.550E-02   
Ac-228     911.64         5.         4.     0.001   191.93   2.701E-02   
Pa-234     946.37        15.        -2.    -0.001   607.53  -2.607E-02   
Eu-154     995.33        15.        -4.    -0.001   304.45  -7.008E-02   
Eu-154    1005.14        10.         1.     0.001   626.30   1.590E-02   
Eu-152    1111.13         3.         3.     0.001   198.25   4.522E-02   
Bi-214    1119.52         7.         4.     0.001   164.45   5.054E-02  P
Co-60     1173.35         4.         2.     0.001   295.10   4.669E-03   
Eu-154    1274.75         6.         1.     0.000   659.22   7.564E-03   
K-40      1460.94        24.        -6.    -0.002    70.80  -1.523E-01  P
Bi-212    1621.42         2.         4.     0.001   151.49   7.069E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.2413E-02    3.2413E-02   4.7212E-02    4.7270E-02  3.627E-02
Am-241 #A    1.9939E-03    1.9942E-03   7.4058E-02    7.4058E-02  6.078E-02
Bi-212 #A    1.0065E-01    1.0065E-01   1.5247E-01    1.5256E-01  1.788E-01
Bi-214 #A   -5.3471E-03   -5.3473E-03   1.2224E-02    1.2226E-02  3.863E-02
Co-60  #A    2.3072E-03    2.3330E-03   6.8847E-03    6.8855E-03  5.669E-03
Cs-137 #A    0.0000E+00    0.0000E+00   1.6065E-02    1.6066E-02  1.455E-02
Eu-152 #     4.0241E-02    4.0416E-02   4.0234E-02    4.0300E-02  2.472E-02
Eu-154 #A    7.2885E-03    7.3384E-03   4.5960E-02    4.5962E-02  1.148E-01
K-40   #A   -1.5232E-01   -1.5232E-01   4.4764E-01    4.4771E-01  2.804E-01
Pa-234 #A    3.7142E-02    3.7142E-02   8.0169E-02    8.0700E-02  5.507E-02
Pb-212 #A   -1.4288E-02   -1.4288E-02   1.1488E-01    1.1489E-01  2.609E-02
Pb-214 #A    1.0587E-02    1.0587E-02   1.9816E-02    1.9825E-02  3.329E-02
Ra-226 #A    1.3117E-01    1.3117E-01   2.7000E-01    2.7015E-01  2.072E-01
Th-234 #A    2.1959E-02    2.1959E-02   5.7857E-01    5.7857E-01  4.741E-01
Tl-208 #A    6.7722E-03    6.7722E-03   1.8361E-02    1.8366E-02  1.096E-02
U-235  #A   -5.2254E-02   -5.2254E-02   1.2265E-01    1.2270E-01  9.698E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/13/2013  Time: 07:27:43

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0310 +0.250090*Channel -2.01929e-008*Channel**2

FWHM (ch) =   3.2387 +0.000983*Channel -2.19137e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.80 -0.01%      0.92     0.93   -0.92%
978.48      244.70   244.66  0.02%      1.06     1.05    1.47%

1376.97      344.28   344.30 -0.01%      1.13     1.14   -0.98%
3115.54      778.90   778.94 -0.00%      1.55     1.52    1.88%
3856.13      964.08   964.05  0.00%      1.64     1.68   -1.90%
5632.73     1408.01  1408.02 -0.00%      2.02     2.02    0.29%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:35:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250053*Channel -2.12035e-008*Channel**2

FWHM (ch) =   3.1276 +0.001117*Channel -4.64322e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.21      121.78   121.80 -0.01%      0.92     0.92    0.69%
978.60      244.70   244.66  0.02%      1.06     1.04    1.06%

1377.13      344.28   344.29 -0.00%      1.12     1.14   -2.15%
3115.98      778.90   778.93 -0.00%      1.54     1.54   -0.19%
3856.76      964.08   964.06  0.00%      1.70     1.69    0.84%
5633.66     1408.01  1408.02 -0.00%      1.98     1.99   -0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/15/2013  Time: 07:18:41

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0390 +0.250079*Channel -2.11917e-008*Channel**2

FWHM (ch) =   3.1122 +0.001184*Channel -6.53373e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.20      121.78   121.79 -0.01%      0.92     0.92    0.24%
978.56      244.70   244.66  0.02%      1.07     1.05    1.22%

1377.09      344.28   344.30 -0.01%      1.13     1.15   -1.78%
3115.75      778.90   778.94 -0.00%      1.54     1.54    0.01%
3856.36      964.08   964.04  0.00%      1.68     1.68    0.45%
5633.14     1408.01  1408.02 -0.00%      1.92     1.93   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/13/2013  Time: 07:42:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1491 +0.250259*Channel -5.12491e-008*Channel**2

FWHM (ch) =   3.3250 +0.000818*Channel -8.86864e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.89 -0.08%      0.92     0.93   -1.42%
977.20      244.70   244.65  0.02%      1.03     1.03    0.13%

1374.96      344.28   344.15  0.04%      1.12     1.11    1.41%
3114.14      778.90   778.99 -0.01%      1.47     1.45    1.44%
3854.79      964.08   964.08 -0.00%      1.55     1.59   -2.19%
5632.05     1408.01  1407.99  0.00%      1.92     1.91    0.44%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:54:37

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0976 +0.250251*Channel -5.2612e-008*Channel**2

FWHM (ch) =   3.0727 +0.001063*Channel -4.44131e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.90     0.90    0.96%
977.44      244.70   244.65  0.02%      1.02     1.02   -0.04%

1375.24      344.28   344.15  0.04%      1.10     1.11   -1.21%
3114.49      778.90   778.99 -0.01%      1.49     1.49   -0.12%
3855.18      964.08   964.08  0.00%      1.64     1.63    0.65%
5632.61     1408.01  1407.99  0.00%      1.91     1.91   -0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130313001_QCAsLeft                                                        
Acquired: 3/13/2013 07:16:47
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

278 of 366



ORTEC g v - i (1087) Env32  G53W4.26  3/13/2013 07:28:00
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130313001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130313001_QCAsLeft.An1

Acquisition information
Start time:                 3/13/2013 07:16:47
Live time:                600
Real time:                630
Dead time:                  4.79 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0201

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.05    14872.   1.23   0.85  1.892E-02
45.55     7616.   1.73   0.85  1.873E-02
46.97     1845.   7.04   0.86  1.868E-02
121.80    89161.   0.36   0.92  1.612E-02   121.78  28.410  9.898E-01 QA122 
244.66    17580.   0.96   1.06  1.192E-02   244.70   7.550  9.933E-01 Qa245 
296.00      892.   8.60   1.18  1.072E-02
329.52      325.  19.45   1.21  9.943E-03
344.30    49919.   0.48   1.13  9.599E-03   344.28  26.590  9.943E-01 Qa344 
367.67     1738.   4.21   1.20  9.357E-03
411.18     3593.   2.44   1.17  8.907E-03
444.05     4762.   2.04   1.23  8.566E-03
488.72      570.  10.59   1.28  8.104E-03
564.29      591.  13.12   1.32  7.321E-03
586.42      609.  10.37   1.22  7.092E-03
678.76      570.   9.95   1.17  6.135E-03
688.63     1088.   6.87   1.41  6.033E-03
778.93    13032.   1.03   1.55  5.098E-03   778.90  12.970  1.002E+00 Qa779 
867.36     4057.   2.26   1.62  4.762E-03
919.36      371.  12.99   1.74  4.564E-03
964.05    12570.   1.00   1.64  4.394E-03   964.08  14.500  1.003E+00 Qa964 

1005.10      694.   7.78   1.79  4.293E-03
1085.94     8015.   1.22   1.77  4.096E-03
1089.94     1374.   4.54   1.78  4.086E-03
1112.04    10704.   1.12   1.80  4.032E-03
1212.97     1082.   4.94   1.66  3.786E-03
1299.09     1113.   3.74   1.85  3.575E-03
1407.98    13579.   0.89   2.03  3.309E-03  1408.01  20.850  1.001E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.98    39.98      9386.     17270. 9.130E+05    2.39   1.177  -      s 
182.00    45.48      4901.      7438. 3.972E+05    3.53   0.854  -       D
187.67    46.90      7492.      1872. 1.002E+05   13.87   0.856  -       D

1183.81   296.00      1780.       892. 8.316E+04   17.19   1.178  -        
1317.88   329.52      1362.       325. 3.272E+04   38.89   1.211  -      s 
1470.45   367.67      1206.      1738. 1.857E+05    8.42   1.202  -      s 
1644.46   411.18      1237.      3593. 4.034E+05    4.88   1.173  -        
1775.94   444.05      1330.      4762. 5.559E+05    4.08   1.234  -        
1954.62   488.72      1060.       570. 7.031E+04   21.19   1.277  -        
2256.88   564.29      1642.       591. 8.070E+04   26.24   1.318  -      s 
2345.40   586.42      1126.       609. 8.588E+04   20.74   1.222  -      s 
2714.79   678.76       882.       570. 9.291E+04   19.90   1.170  -        
2754.25   688.63      1215.      1088. 1.803E+05   13.74   1.415  -      s 
3469.29   867.36      1169.      4057. 8.520E+05    4.51   1.617  -        
3677.35   919.36       650.       371. 8.129E+04   25.97   1.738  -        
4020.37  1005.10       542.       694. 1.618E+05   15.56   1.785  -        
4343.84  1085.86       775.      8015. 1.957E+06    2.44   1.773  -       D
4359.84  1089.86      1260.      1374. 3.362E+05    9.08   1.776  -       D
4448.29  1112.04       781.     10704. 2.655E+06    2.24   1.801  -        
4852.14  1212.97       412.      1082. 2.857E+05    9.88   1.658  -        
5196.80  1299.09       152.      1113. 3.113E+05    7.49   1.849  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.16   121.80      5692.     89161.   148.601     0.73   0.920 
Qa-245    978.48   244.66      3227.     17580.    29.300     1.91   1.061 
Qa-344   1376.97   344.30      2124.     49919.    83.198     0.96   1.127 
Qa-779   3115.49   778.93      1241.     13032.    21.720     2.05   1.553 
Qa-964   3856.12   964.05       867.     12570.    20.950     2.01   1.644 
Qa-1408  5632.60  1407.98       201.     13579.    22.632     1.78   2.035 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8985E-01                                      4.94E+03             
121.78 9.898E-01  (  1.952E-03 3.65E-01 2.84E+01 G  

Qa-245       9.9329E-01                                      4.94E+03             
244.70 9.933E-01  (  7.478E-03 9.56E-01 7.55E+00 G  

Qa-344       9.9433E-01                                      4.94E+03             
344.28 9.943E-01  (  2.139E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0021E+00                                      4.94E+03             
778.90 1.002E+00  (  6.312E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0032E+00                                      4.94E+03             
964.08 1.003E+00  (  5.476E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0006E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.434E-03 8.90E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7696E-01    9.8985E-01   7.2177E-03    1.1323E-01  1.952E-03
Qa-245       8.8000E-01    9.9329E-01   1.8986E-02    1.1498E-01  7.478E-03
Qa-344       8.8093E-01    9.9433E-01   9.5228E-03    1.1391E-01  2.139E-03
Qa-779       8.8779E-01    1.0021E+00   2.0560E-02    1.1623E-01  6.312E-03
Qa-964       8.8877E-01    1.0032E+00   2.0159E-02    1.1629E-01  5.476E-03
Qa-1408      8.8651E-01    1.0006E+00   1.7810E-02    1.1562E-01  2.434E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1101.5 to  2035.4 keV)     5.301E+00  uCi           
Total Decayed Activity ( 1101.5 to  2035.4 keV) 5.9833493E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

283 of 366



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:24:51
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130314001_QCAsLeft.An1

Acquisition information
Start time:                 3/14/2013 07:24:51
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0205

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17247.   1.20   1.17  1.892E-02
45.49     7171.   1.77   0.83  1.873E-02
46.86     1900.   6.80   0.83  1.868E-02
121.80    89624.   0.36   0.92  1.612E-02   121.78  28.410  9.951E-01 QA122 
244.66    17402.   0.91   1.06  1.192E-02   244.70   7.550  9.834E-01 Qa245 
295.93      895.   6.64   1.10  1.072E-02
344.29    49954.   0.48   1.12  9.599E-03   344.28  26.590  9.952E-01 Qa344 
367.64     1779.   4.49   1.21  9.358E-03
411.17     3736.   2.29   1.16  8.907E-03
444.05     4748.   2.03   1.23  8.566E-03
488.80      605.   8.18   1.28  8.102E-03
564.23      712.  11.00   1.45  7.322E-03
586.43      604.  11.09   1.28  7.092E-03
678.67      545.  12.29   1.36  6.136E-03
688.74     1025.   7.12   1.58  6.032E-03
719.42      370.  12.61   1.01  5.714E-03
778.92    12965.   1.05   1.54  5.098E-03   778.90  12.970  9.971E-01 Qa779 
810.75      431.  13.38   1.29  4.977E-03
867.37     3798.   2.30   1.56  4.761E-03
964.04    12527.   1.04   1.71  4.394E-03   964.08  14.500  9.999E-01 Qa964 

1005.14      699.   8.50   1.82  4.293E-03
1085.93     8204.   1.19   1.77  4.096E-03
1089.84     1360.   4.42   1.78  4.087E-03
1112.02    10698.   1.09   1.81  4.032E-03
1212.99     1051.   4.90   1.54  3.786E-03
1299.20     1096.   3.96   1.90  3.575E-03
1407.97    13535.   0.89   1.99  3.309E-03  1408.01  20.850  9.975E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.52      324.   6.18   1.25  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    39.97      9520.     17247. 9.117E+05    2.40   1.174  -      s 
182.01    45.48      4444.      7171. 3.829E+05    3.53   0.833  -       D
187.49    46.85      7405.      1900. 1.017E+05   13.61   0.834  -       D

1183.87   295.98      1642.       937. 8.741E+04   15.87   1.165  -        
1470.53   367.64      1396.      1779. 1.901E+05    8.98   1.209  -      s 
1644.65   411.17      1149.      3736. 4.195E+05    4.57   1.162  -        
1776.17   444.05      1322.      4748. 5.542E+05    4.05   1.227  -        
1955.50   488.87      1037.       599. 7.388E+04   20.07   1.102  -        
2256.96   564.23      1552.       712. 9.732E+04   22.01   1.448  -        
2345.77   586.43      1212.       604. 8.514E+04   22.18   1.283  -        
2714.83   678.67      1162.       545. 8.888E+04   24.59   1.360  -        
2755.10   688.74      1164.      1025. 1.700E+05   14.24   1.582  -      s 
2877.88   719.42       724.       370. 6.484E+04   25.21   1.007  -      s 
3243.32   810.75       876.       431. 8.654E+04   26.77   1.292  -        
3469.87   867.37      1100.      3798. 7.977E+05    4.61   1.562  -        
4021.19  1005.14       616.       699. 1.629E+05   16.99   1.823  -      s 
4344.51  1085.86       688.      8204. 2.003E+06    2.39   1.775  -       D
4360.15  1089.77      1126.      1360. 3.328E+05    8.84   1.778  -       D
4448.90  1112.02       658.     10698. 2.653E+06    2.18   1.812  -        
4853.02  1212.99       364.      1051. 2.777E+05    9.80   1.543  -        
5198.09  1299.20       163.      1096. 3.065E+05    7.91   1.899  -        
5831.83  1457.52        14.       324. 1.017E+05   12.36   1.253  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.21   121.80      5626.     89624.   149.374     0.73   0.922 
Qa-245    978.60   244.66      2664.     17402.    29.004     1.82   1.055 
Qa-344   1377.13   344.29      1955.     49954.    83.257     0.95   1.120 
Qa-779   3115.93   778.92      1339.     12965.    21.608     2.10   1.539 
Qa-964   3856.69   964.04       932.     12527.    20.878     2.07   1.705 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5633.48  1407.97       197.     13535.    22.559     1.78   1.993 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9513E-01                                      4.94E+03             
121.78 9.951E-01  (  1.940E-03 3.63E-01 2.84E+01 G  

Qa-245       9.8337E-01                                      4.94E+03             
244.70 9.834E-01  (  6.795E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9517E-01                                      4.94E+03             
344.28 9.952E-01  (  2.052E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9706E-01                                      4.94E+03             
778.90 9.971E-01  (  6.557E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9987E-01                                      4.94E+03             
964.08 9.999E-01  (  5.679E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9754E-01                                      4.94E+03             
1408.01 9.975E-01  (  2.409E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8152E-01    9.9513E-01   7.2279E-03    1.1384E-01  1.940E-03
Qa-245       8.7110E-01    9.8337E-01   1.7915E-02    1.1369E-01  6.795E-03
Qa-344       8.8155E-01    9.9517E-01   9.4627E-03    1.1401E-01  2.052E-03
Qa-779       8.8323E-01    9.9706E-01   2.0895E-02    1.1573E-01  6.557E-03
Qa-964       8.8571E-01    9.9987E-01   2.0701E-02    1.1601E-01  5.679E-03
Qa-1408      8.8364E-01    9.9754E-01   1.7773E-02    1.1526E-01  2.409E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.287E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9681406E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130315001_QCAsLeft                                                        
Acquired: 3/15/2013 07:07:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130315001_QCAsLeft.An1

Acquisition information
Start time:                 3/15/2013 07:07:45
Live time:                600
Real time:                630
Dead time:                  4.80 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0247

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17116.   1.20   1.20  1.892E-02
45.47     7284.   1.74   0.83  1.873E-02
46.85     2067.   6.30   0.83  1.868E-02
121.79    89793.   0.36   0.92  1.612E-02   121.78  28.410  9.971E-01 QA122 
244.65    17577.   0.93   1.07  1.192E-02   244.70   7.550  9.934E-01 Qa245 
295.95      852.   9.07   1.06  1.073E-02
344.30    49878.   0.48   1.13  9.599E-03   344.28  26.590  9.938E-01 Qa344 
367.73     1817.   4.80   1.25  9.357E-03
411.18     3733.   2.42   1.14  8.907E-03
444.03     4928.   2.00   1.26  8.566E-03
488.79      702.   9.86   1.32  8.103E-03
564.17      651.   8.24   1.36  7.323E-03
586.46      602.  12.38   1.37  7.091E-03
678.82      611.  10.11   1.35  6.135E-03
688.74     1044.   7.40   1.50  6.032E-03
719.46      349.  17.66   1.67  5.714E-03
778.94    13149.   1.07   1.54  5.098E-03   778.90  12.970  1.011E+00 Qa779 
810.44      359.  16.07   1.23  4.978E-03
867.39     3931.   2.39   1.66  4.761E-03
926.22      261.  17.62   1.05  4.538E-03
964.02    12530.   1.03   1.69  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.22      752.   7.70   1.72  4.293E-03
1085.94     7979.   1.22   1.75  4.096E-03
1089.77     1421.   4.65   1.76  4.087E-03
1112.05    10610.   1.14   1.80  4.032E-03
1212.81     1082.   5.12   1.44  3.786E-03
1299.15     1079.   4.00   1.90  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13495.   0.89   1.94  3.309E-03  1408.01  20.850  9.947E-01 Qa1408
1457.46      351.   5.69   0.90  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.98    39.97      9347.     17116. 9.048E+05    2.40   1.201  -      s 
181.99    45.47      4406.      7284. 3.889E+05    3.48   0.832  -       D
187.51    46.85      7443.      2067. 1.107E+05   12.60   0.833  -       D

1183.69   295.95      1763.       852. 7.942E+04   18.13   1.063  -      s 
1470.78   367.73      1569.      1817. 1.942E+05    9.61   1.253  -      s 
1644.57   411.18      1298.      3733. 4.191E+05    4.84   1.145  -        
1776.00   444.03      1339.      4928. 5.753E+05    4.01   1.263  -        
1955.04   488.79      1202.       702. 8.659E+04   19.73   1.321  -      s 
2256.57   564.05      1115.       651. 8.895E+04   16.48   1.363  -       D
2345.73   586.46      1412.       602. 8.482E+04   24.76   1.370  -        
2715.21   678.82      1001.       611. 9.960E+04   20.22   1.351  -        
2754.87   688.74      1296.      1044. 1.730E+05   14.81   1.504  -        
2877.77   719.46      1078.       349. 6.108E+04   35.32   1.668  -      s 
3241.78   810.44       931.       359. 7.220E+04   32.15   1.232  -      s 
3469.62   867.39      1247.      3931. 8.256E+05    4.77   1.657  -        
3705.02   926.22       596.       261. 5.743E+04   35.25   1.046  -      s 
4021.12  1005.22       565.       752. 1.751E+05   15.40   1.716  -        
4344.15  1085.85       783.      7979. 1.948E+06    2.45   1.755  -       D
4359.46  1089.67      1475.      1421. 3.478E+05    9.30   1.757  -       D
4448.64  1112.05       800.     10610. 2.631E+06    2.27   1.802  -      s 
4851.84  1212.81       422.      1082. 2.858E+05   10.23   1.440  -        
5197.40  1299.15       160.      1079. 3.018E+05    8.00   1.901  -      s 
5831.03  1457.46         9.       351. 1.101E+05   11.37   0.903  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.20   121.79      5565.     89793.   149.655     0.72   0.921 
Qa-245    978.55   244.65      3037.     17577.    29.296     1.87   1.066 
Qa-344   1377.08   344.30      2062.     49878.    83.129     0.96   1.135 
Qa-779   3115.75   778.94      1547.     13149.    21.915     2.15   1.543 
Qa-964   3856.29   964.02       900.     12530.    20.883     2.06   1.688 
Qa-1408  5632.97  1407.98       189.     13495.    22.492     1.79   1.936 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9715E-01                                      4.94E+03             
121.78 9.971E-01  (  1.930E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9341E-01                                      4.94E+03             
244.70 9.934E-01  (  7.256E-03 9.35E-01 7.55E+00 G  

Qa-344       9.9378E-01                                      4.94E+03             
344.28 9.938E-01  (  2.108E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0114E+00                                      4.94E+03             
778.90 1.011E+00  (  7.049E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0003E+00                                      4.94E+03             
964.08 1.000E+00  (  5.580E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9471E-01                                      4.94E+03             
1408.01 9.947E-01  (  2.361E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8318E-01    9.9715E-01   7.2287E-03    1.1407E-01  1.930E-03
Qa-245       8.7987E-01    9.9341E-01   1.8570E-02    1.1492E-01  7.256E-03
Qa-344       8.8020E-01    9.9378E-01   9.5218E-03    1.1385E-01  2.108E-03
Qa-779       8.9578E-01    1.0114E+00   2.1731E-02    1.1749E-01  7.049E-03
Qa-964       8.8595E-01    1.0003E+00   2.0614E-02    1.1604E-01  5.580E-03
Qa-1408      8.8102E-01    9.9471E-01   1.7773E-02    1.1494E-01  2.361E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9906964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03

306 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130313001_QCAsLeft                                                        
Acquired: 3/13/2013 07:31:20
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130313001_QCAsLeft.An1

Acquisition information
Start time:                 3/13/2013 07:31:20
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0603

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10941.   1.50   1.13  1.774E-02
45.49     5649.   2.01   0.87  1.759E-02
46.85     1532.   7.61   0.87  1.755E-02
121.89    86627.   0.37   0.92  1.556E-02   121.78  28.410  9.959E-01 QA122 
244.65    17704.   0.94   1.03  1.231E-02   244.70   7.550  9.687E-01 Qa245 
295.83      920.   8.41   1.14  1.099E-02
329.58      333.  17.89   1.32  1.012E-02
344.15    50898.   0.47   1.12  9.740E-03   344.28  26.590  9.996E-01 Qa344 
367.46     1742.   4.42   1.11  9.495E-03
411.01     3693.   2.43   1.11  9.042E-03
443.90     4726.   2.06   1.23  8.701E-03
488.71      561.   9.88   1.38  8.235E-03
563.95      446.  13.73   1.40  7.453E-03
586.42      573.  10.93   1.32  7.219E-03
674.66      225.  19.26   1.37  6.302E-03
678.73      505.   9.25   1.37  6.259E-03
688.65     1078.   6.55   1.28  6.156E-03
719.33      324.  18.87   0.99  5.837E-03
778.99    13187.   1.04   1.47  5.218E-03   778.90  12.970  9.907E-01 Qa779 
810.47      390.  13.19   1.37  5.102E-03
867.47     4077.   2.50   1.55  4.894E-03
919.42      454.  11.38   1.84  4.703E-03
964.09    12990.   0.99   1.55  4.540E-03   964.08  14.500  1.003E+00 Qa964 

1005.13      697.   7.89   1.77  4.432E-03
1085.91     8220.   1.20   1.68  4.219E-03
1089.90     1359.   3.95   1.68  4.209E-03
1112.03    11031.   1.06   1.74  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.83     1057.   5.24   1.93  3.885E-03
1299.10     1171.   3.47   1.87  3.658E-03
1407.96    13900.   0.88   1.92  3.372E-03  1408.01  20.850  1.005E+00 Qa1408
1528.63      312.   5.96   2.60  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.97      5889.     10941. 6.169E+05    2.99   1.130  -      s 
181.16    45.45      3631.      5649. 3.211E+05    4.02   0.869  -       D
186.62    46.82      6020.      1532. 8.725E+04   15.21   0.870  -       D

1181.79   295.83      1744.       920. 8.372E+04   16.81   1.136  -        
1316.71   329.58      1235.       333. 3.290E+04   35.78   1.322  -      s 
1468.17   367.46      1309.      1742. 1.835E+05    8.84   1.110  -      s 
1642.32   411.01      1316.      3693. 4.085E+05    4.85   1.106  -        
1773.81   443.90      1385.      4726. 5.432E+05    4.11   1.229  -        
1953.02   488.71       930.       561. 6.814E+04   19.76   1.384  -        
2253.90   563.95      1224.       446. 5.985E+04   27.46   1.401  -        
2343.78   586.42      1116.       573. 7.937E+04   21.86   1.316  -        
2713.00   678.72       823.       466. 7.448E+04   22.24   1.039  -      s 
2752.71   688.65      1118.      1078. 1.752E+05   13.10   1.285  -        
2875.43   719.33      1105.       324. 5.557E+04   37.75   0.994  -      s 
3240.08   810.47       752.       390. 7.644E+04   26.38   1.371  -        
3468.16   867.47      1462.      4077. 8.332E+05    4.99   1.546  -        
3676.05   919.42       650.       454. 9.644E+04   22.76   1.836  -        
4019.06  1005.13       567.       697. 1.572E+05   15.78   1.774  -        
4342.42  1085.86       730.      8220. 1.948E+06    2.39   1.676  -       D
4358.39  1089.85       760.      1359. 3.230E+05    7.89   1.679  -       D
4446.99  1112.03       617.     11031. 2.658E+06    2.12   1.736  -        
4850.52  1212.83       448.      1057. 2.721E+05   10.49   1.933  -        
5195.97  1299.10       109.      1171. 3.202E+05    6.94   1.872  -        
6115.27  1528.63         7.       312. 1.021E+05   11.91   2.605  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.49   121.89      5081.     86627.   144.379     0.74   0.918 
Qa-245    977.21   244.65      3106.     17704.    29.506     1.88   1.031 
Qa-344   1374.96   344.15      1908.     50898.    84.831     0.94   1.125 
Qa-779   3114.14   778.99      1401.     13187.    21.978     2.08   1.468 
Qa-964   3854.81   964.09       784.     12990.    21.650     1.98   1.555 
Qa-1408  5631.92  1407.96       171.     13900.    23.167     1.75   1.924 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9592E-01                                      4.94E+03             
121.78 9.959E-01  (  1.909E-03 3.68E-01 2.84E+01 G  

Qa-245       9.6872E-01                                      4.94E+03             
244.70 9.687E-01  (  7.106E-03 9.39E-01 7.55E+00 G  

Qa-344       9.9962E-01                                      4.94E+03             
344.28 9.996E-01  (  1.999E-03 4.71E-01 2.66E+01 G  

Qa-779       9.9070E-01                                      4.94E+03             
778.90 9.907E-01  (  6.552E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0033E+00                                      4.94E+03             
964.08 1.003E+00  (  5.039E-03 9.89E-01 1.45E+01 G  

Qa-1408      1.0053E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.204E-03 8.76E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8233E-01    9.9592E-01   7.3204E-03    1.1393E-01  1.909E-03
Qa-245       8.5824E-01    9.6872E-01   1.8196E-02    1.1208E-01  7.106E-03
Qa-344       8.8562E-01    9.9962E-01   9.4249E-03    1.1451E-01  1.999E-03
Qa-779       8.7772E-01    9.9070E-01   2.0597E-02    1.1496E-01  6.552E-03
Qa-964       8.8891E-01    1.0033E+00   1.9854E-02    1.1625E-01  5.039E-03
Qa-1408      8.9068E-01    1.0053E+00   1.7622E-02    1.1612E-01  2.204E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.283E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9636393E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:43:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.44      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130314001_QCAsLeft.An1

Acquisition information
Start time:                 3/14/2013 07:43:43
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0586

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10837.   1.47   1.14  1.774E-02
45.47     5328.   1.97   0.82  1.759E-02
46.88     1535.   7.69   0.82  1.755E-02
121.88    86588.   0.37   0.90  1.556E-02   121.78  28.410  9.956E-01 QA122 
244.67    17609.   0.83   1.02  1.231E-02   244.70   7.550  9.637E-01 Qa245 
295.96      891.   8.08   1.09  1.098E-02
344.15    50830.   0.47   1.10  9.739E-03   344.28  26.590  9.984E-01 Qa344 
367.55     1767.   4.75   1.16  9.494E-03
411.04     3667.   2.44   1.11  9.042E-03
443.88     4819.   1.89   1.12  8.701E-03
488.65      705.   8.60   1.13  8.235E-03
503.45      246.  18.47   0.99  8.081E-03
564.07      615.   8.82   1.31  7.450E-03
586.28      579.  10.19   1.20  7.220E-03
678.84      560.  11.34   1.49  6.258E-03
688.69     1048.   6.95   1.46  6.156E-03
778.99    13143.   1.06   1.49  5.218E-03   778.90  12.970  9.875E-01 Qa779 
810.46      389.  14.18   1.56  5.102E-03
867.44     3903.   2.43   1.47  4.894E-03
919.30      388.  14.46   1.85  4.704E-03
964.07    13032.   0.99   1.64  4.540E-03   964.08  14.500  1.007E+00 Qa964 

1005.03      607.   8.25   1.56  4.432E-03
1085.91     8166.   1.19   1.71  4.219E-03
1089.92     1384.   3.95   1.71  4.209E-03
1112.04    11110.   1.09   1.65  4.150E-03
1213.01     1042.   4.71   1.74  3.885E-03
1299.12     1205.   3.37   1.84  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14032.   0.88   1.91  3.372E-03  1408.01  20.850  1.015E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.98      5608.     10837. 6.110E+05    2.94   1.142  -      s 
181.31    45.42      2869.      5328. 3.029E+05    3.95   0.817  -       D
186.97    46.83      6193.      1535. 8.746E+04   15.37   0.818  -       D

1182.58   295.96      1591.       891. 8.110E+04   16.17   1.086  -        
1468.79   367.55      1510.      1767. 1.861E+05    9.50   1.165  -      s 
1642.68   411.04      1325.      3667. 4.056E+05    4.89   1.113  -        
1773.99   443.88      1109.      4819. 5.539E+05    3.77   1.118  -        
1953.06   488.65       990.       705. 8.561E+04   17.20   1.133  -        
2012.25   503.45       730.       246. 3.050E+04   36.94   0.986  -      s 
2254.69   564.18      1163.       615. 8.250E+04   17.65   1.311  -       D
2343.55   586.28      1037.       579. 8.022E+04   20.38   1.200  -        
2713.78   678.84      1051.       560. 8.947E+04   22.67   1.493  -        
2753.21   688.69      1180.      1048. 1.702E+05   13.89   1.459  -        
3240.39   810.46       832.       389. 7.632E+04   28.37   1.558  -        
3468.44   867.44      1305.      3903. 7.976E+05    4.86   1.472  -        
3675.96   919.30       767.       388. 8.249E+04   28.93   1.853  -        
4019.10  1005.03       487.       607. 1.369E+05   16.50   1.559  -        
4342.86  1085.83       626.      8166. 1.935E+06    2.38   1.711  -       D
4358.93  1089.84       806.      1384. 3.289E+05    7.91   1.714  -       D
4447.47  1112.04       744.     11110. 2.677E+06    2.18   1.649  -        
4851.74  1213.01       351.      1042. 2.683E+05    9.42   1.743  -      s 
5196.55  1299.12       111.      1205. 3.294E+05    6.74   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.70   121.88      5022.     86588.   144.314     0.73   0.904 
Qa-245    977.44   244.65      3091.     17429.    29.048     1.90   1.018 
Qa-344   1375.24   344.15      1872.     50830.    84.716     0.94   1.100 
Qa-779   3114.47   778.99      1478.     13077.    21.794     2.12   1.488 
Qa-964   3855.17   964.07       815.     13032.    21.720     1.97   1.638 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.51  1407.97       194.     14032.    23.388     1.75   1.911 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9561E-01                                      4.94E+03             
121.78 9.956E-01  (  1.898E-03 3.67E-01 2.84E+01 G  

Qa-245       9.5383E-01                                      4.94E+03             
244.70 9.538E-01  (  7.089E-03 9.48E-01 7.55E+00 G  

Qa-344       9.9842E-01                                      4.94E+03             
344.28 9.984E-01  (  1.980E-03 4.70E-01 2.66E+01 G  

Qa-779       9.8255E-01                                      4.94E+03             
778.90 9.826E-01  (  6.731E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0067E+00                                      4.94E+03             
964.08 1.007E+00  (  5.139E-03 9.87E-01 1.45E+01 G  

Qa-1408      1.0151E+00                                      4.94E+03             
1408.01 1.015E+00  (  2.345E-03 8.76E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8193E-01    9.9561E-01   7.3138E-03    1.1390E-01  1.898E-03
Qa-245       8.4493E-01    9.5383E-01   1.8091E-02    1.1039E-01  7.089E-03
Qa-344       8.8442E-01    9.9842E-01   9.3797E-03    1.1437E-01  1.980E-03
Qa-779       8.7037E-01    9.8255E-01   2.0869E-02    1.1410E-01  6.731E-03
Qa-964       8.9177E-01    1.0067E+00   1.9868E-02    1.1663E-01  5.139E-03
Qa-1408      8.9917E-01    1.0151E+00   1.7776E-02    1.1724E-01  2.345E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.273E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9521828E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130313002_BG                                                              
Acquired: 3/13/2013 07:30:46
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.02      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130313002_BG.An1

Acquisition information
Start time:                 3/13/2013 07:30:46
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:27:43
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.019E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.7266E+00
Eu-154  <    6.7328E+00
K-40    <    2.0047E+01
Pa-234  <    3.3090E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.6204E+00
Ra-226  <    1.5697E+01
Th-234  <    9.8991E+00
Tl-208  <    9.0679E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130314002_BG                                                              
Acquired: 3/14/2013 07:42:51
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.94      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314002_BG.An1

Acquisition information
Start time:                 3/14/2013 07:42:51
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.5675E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.8351E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.6204E+00
Ra-226  <    1.3594E+01
Th-234  <    9.8991E+00
Tl-208  <    6.4120E-01
U-235   <    4.0005E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130315002_BG                                                              
Acquired: 3/15/2013 07:24:29
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.98      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130315002_BG.An1

Acquisition information
Start time:                 3/15/2013 07:24:29
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.8351E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.4690E+00
Pb-214  <    2.2916E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    1.5706E+00
U-235   <    6.5327E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130313002_BG                                                              
Acquired: 3/13/2013 07:46:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.98      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130313002_BG.An1

Acquisition information
Start time:                 3/13/2013 07:46:07
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/13/2013 07:42:14
Zero offset:           0.149 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.

341 of 366



ORTEC g v - i (1087) Env32  G53W4.26  3/13/2013 07:56:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130313002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    8.8801E-01
Bi-212  <    2.0297E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.4287E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    1.6006E+01
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130314002_BG                                                              
Acquired: 3/14/2013 08:06:18
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314002_BG.An1

Acquisition information
Start time:                 3/14/2013 08:06:18
Live time:                600
Real time:                602
Dead time:                  0.35 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

345 of 366



ORTEC g v - i (1087) Env32  G53W4.26  3/14/2013 08:16:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
198.07       11.  39.63   0.59  1.354E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

791.21   198.07         4.        11. 8.122E+02   79.25   0.585  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.4236E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.6666E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1

350 of 366



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503104116

Instrument : HPGE01                           Begun : 03/13/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130313_001  RCCV    QUALITY CONTROL CHEC               03/13/13 07:16 1.0 1          
002  1_20130313_002  RIB     BACKGROUND CONTAMINA               03/13/13 07:30 1.0            
003  1_20130313_003  SAMPLE  243259-004           Soil   193312 03/13/13 07:45 1.0            
004  1_20130313_004  MSS     243260-001           Soil   195479 03/13/13 08:43 1.0            
005  1_20130313_005  SAMPLE  243259-003           Soil   193312 03/13/13 09:38 1.0            
006  1_20130313_006  SDUP    QC677348             Soil   195479 03/13/13 10:35 1.0            
007  1_20130313_007  SAMPLE  243259-001           Soil   193312 03/13/13 12:01 1.0            
008  1_20130313_008  SAMPLE  243261-006           Soil   195398 03/13/13 12:49 1.0            
009  1_20130313_009  SAMPLE  243261-004           Soil   195398 03/13/13 13:35 1.0            
010  1_20130313_010  SAMPLE  243261-001           Soil   195398 03/13/13 14:37 1.0            
011  1_20130313_011  SAMPLE  243261-012           Soil   195398 03/13/13 15:43 1.0            
012  1_20130313_012  SAMPLE  243261-010           Soil   195398 03/13/13 16:39 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503105564

Instrument : HPGE01                           Begun : 03/14/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130314_001     RCCV       QUALITY CONTROL CHEC                          03/14/13 07:24    1.0    1                     

002     1_20130314_002     RIB        BACKGROUND CONTAMINA                          03/14/13 07:42    1.0                          

003     1_20130314_003     MSS        243261-007               Soil       195398    03/14/13 09:18    1.0                          

004     1_20130314_004     SAMPLE     243262-004               Soil       195398    03/14/13 10:06    1.0                          

005     1_20130314_005     SDUP       QC677349                 Soil       195398    03/14/13 11:22    1.0                          

006     1_20130314_006     SAMPLE     243262-002               Soil       195398    03/14/13 12:46    1.0                          

007     1_20130314_007     SAMPLE     242230-010               Soil       194444    03/14/13 13:44    1.0                          

008     1_20130314_008     SAMPLE     243262-001               Soil       195398    03/14/13 15:00    1.0                          

009     1_20130314_009     LCS        QC676113                 Soil       195398    03/14/13 15:47    1.0    2            MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503106987

Instrument : HPGE01                           Begun : 03/15/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130315_001  RCCV   QUALITY CONTROL CHEC                03/15/13 07:07 1.0 1          
002  1_20130315_002  RIB    BACKGROUND CONTAMINA                03/15/13 07:24 1.0            
003  1_20130315_003  BLANK  QC676455              Soil   195479 03/15/13 08:06 1.0            
004  1_20130315_004  BLANK  QC676112              Soil   195398 03/15/13 09:30 1.0            
005  1_20130315_005  BLANK  QC676622              Soil   195524 03/15/13 10:19 1.0            
006  1_20130315_006  X      RBSC                                03/15/13 17:03 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513104131

Instrument : HPGE02                           Begun : 03/13/13 07:31             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130313_001  RCCV    QUALITY CONTROL CHEC               03/13/13 07:31 1.0 1          
002  2_20130313_002  RIB     BACKGROUND CONTAMINA               03/13/13 07:46 1.0            
003  2_20130313_003  SAMPLE  243260-002           Soil   195479 03/13/13 08:09 1.0            
004  2_20130313_004  SAMPLE  243259-007           Soil   193312 03/13/13 09:25 1.0            
005  2_20130313_005  SAMPLE  243259-002           Soil   193312 03/13/13 10:36 1.0            
006  2_20130313_006  LCS     QC676841             Soil   195576 03/13/13 12:03 1.0 2          
007  2_20130313_007  SAMPLE  243261-005           Soil   195398 03/13/13 12:52 1.0            
008  2_20130313_008  SAMPLE  243261-003           Soil   195398 03/13/13 13:48 1.0            
009  2_20130313_009  SAMPLE  243261-002           Soil   195398 03/13/13 14:36 1.0            
010  2_20130313_010  SAMPLE  243261-011           Soil   195398 03/13/13 15:44 1.0            
011  2_20130313_011  SAMPLE  243261-009           Soil   195398 03/13/13 16:39 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513105583

Instrument : HPGE02                           Begun : 03/14/13 07:43             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130314_001  RCCV    QUALITY CONTROL CHEC               03/14/13 07:43 1.0 1          
002  2_20130314_002  RIB     BACKGROUND CONTAMINA               03/14/13 08:06 1.0            
003  2_20130314_003  SAMPLE  243261-008           Soil   195398 03/14/13 09:20 1.0            
004  2_20130314_004  SAMPLE  243262-006           Soil   195398 03/14/13 10:08 1.0            
005  2_20130314_005  SAMPLE  243262-005           Soil   195398 03/14/13 11:22 1.0            
006  2_20130314_006  SAMPLE  243262-003           Soil   195398 03/14/13 12:48 1.0            
007  2_20130314_007  SAMPLE  242230-007           Soil   194444 03/14/13 13:46 1.0            
008  2_20130314_008  SAMPLE  242230-009           Soil   194444 03/14/13 14:58 1.0            
009  2_20130314_009  LCS     QC676623             Soil   195524 03/14/13 15:48 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 03-APR-2013 13:28

Batch Number : 195398                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-FEB-2013 15:59              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242990-001                      311.68  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 10:00  GS 186                     

2      242990-002                      271.19  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:29  GS 186                     

3      242990-003                      245     08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:34  GS 186                     

4      242990-004                      270.23  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:39  GS 186                     

5      242990-005                      241.08  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:44  GS 186                     

6      242990-006                      236.79  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:49  GS 186                     

7      242990-007                      245.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:53  GS 186                     

8      242990-008                      255.89  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:59  GS 186                     

9      242990-009                      282.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:06  GS 186                     

10     242990-010                      226.84  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:14  GS 186                     

11     242990-011                      238.61  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:20  GS 186                     

12     242990-012                      309.92  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:27  GS 186                     

13     242991-001                      333.35  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:33  GS 186                     

14     242991-002                      330.02  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:38  GS 186                     

15     242991-003                      250.7   08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:44  GS 186                     

16     242991-004                      287.15  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:49  GS 186                     

17     242991-005                      241.57  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:54  GS 186                     

18     242991-006                      247.12  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:00  GS 186                     

19     242991-007                      230.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:05  GS 186                     

20     242991-008                      274.85  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:10  GS 186                     

21     242965-001                      300.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:13  GS 186                     

22     242965-002                      315.28  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:19  GS 186                     

23     242965-003                      295.63  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:22  GS 186                     

24     242775-001                      374.53  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

25     242775-002                      331.17  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:10  GS 186                     

26     242775-003                      316.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:15  GS 186                     

27     242775-004                      341.79  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:20  GS 186                     

28     242762-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  GS 186                     

28     243261-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  RA226     alias:242762-001 

29     242762-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  GS 186                     

29     243261-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  RA226     alias:242762-002 

30     242762-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  GS 186                     

30     243261-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  RA226     alias:242762-003 

31     242762-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  GS 186                     

31     243261-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  RA226     alias:242762-004 

32     242762-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  GS 186                     

32     243261-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  RA226     alias:242762-005 

33     242762-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  GS 186                     

33     243261-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  RA226     alias:242762-006 

34     242762-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     243261-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:242762-007 

35     242762-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  GS 186                     

35     243261-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  RA226     alias:242762-008 

36     242762-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  GS 186                     

36     243261-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  RA226     alias:242762-009 

37     242762-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  GS 186                     

37     243261-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  RA226     alias:242762-010 

38     242762-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  GS 186                     

38     243261-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  RA226     alias:242762-011 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     242762-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  GS 186                     

39     243261-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  RA226     alias:242762-012 

40     242763-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  GS 186                     

40     243262-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  RA226     alias:242763-001 

41     242763-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  GS 186                     

41     243262-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  RA226     alias:242763-002 

42     242763-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  GS 186                     

42     243262-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  RA226     alias:242763-003 

43     242763-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  GS 186                     

43     243262-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  RA226     alias:242763-004 

44     242763-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  GS 186                     

44     243262-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  RA226     alias:242763-005 

45     242763-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  GS 186                     

45     243262-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  RA226     alias:242763-006 

QC1    QC676112    BLANK               315.34  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:24  GS 186                     

QC2    QC676113    LCS                 299.13  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:23  GS 186                     

16     QC676114    SDUP of 242991-004  287.36  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:50  GS 186                     

24     QC676115    SDUP of 242775-001  362.55  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

34     QC676116    SDUP of 242762-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     QC677349    SDUP of 243261-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:QC676116   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 



363 of 366

c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



365 of 366

I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828D: 

SDG# 

243262 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• • 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828DCov_HPSCT012.wpd 



• I,, I,, I,, • J. • J. ••• J. J. I,, 

LDC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

~ fl_ 
Andrew Kong 
Project Manager/Chemist 

29828DCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828DCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

30-Jan-2013 12-PE-E0773-18 243262-002 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-19 243262-003 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-22 243262-006 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-20 243262-004 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-21 243262-005 N GEN PREP HASL300 3 

30-Jan-2013 12-PE-E0773-17 243262-001 N GEN PREP HASL300 3 

1/1 = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828DCov_HPSCT012.wpd 



Lab Reporting Batch ID: 243262 

EDD Filename: 243262 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828DCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

· EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29828D Cov _HPSCT012.wpd 



Quality Control 
Outlier Reports 

243262 
(No Outliers) 



LDC #: 29828D35 

SDG #: 243262 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: hfr/43 
Page:__:_ofl 

Reviewer:~ 
2nd Reviewer:----1c::::::::' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea 

I. Technical holdina times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. DuPlicates 

VII. Laboratorv control samPles 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII ~•-•J ~•--•·-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
"-, 

1 12-PE-E0773-17 11 

2 12-PE-E0773-18 12 

3 12-PE-E0773-19 13 

4 12-PE-E0773-20 14 

5 12-PE-E0773-21 15 

6 12-PE-E0773-22 16 

7 17 

8 18 

9 19 

10 20 

I I Commeats 

- Sampling dates: t /'2-n I 1~ 
A -
A--

N 

ft UO (~H)1,,~ \) 

N I r' '!..._ 
-

N 

N 

N -
-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828D35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243262
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0773-17       243262-001
12-PE-E0773-18       243262-002
12-PE-E0773-19       243262-003
12-PE-E0773-20       243262-004
12-PE-E0773-21       243262-005
12-PE-E0773-22       243262-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  03/26/2013 
Stefan J. D'Angona
Operations Manager
(510) 204-2220

NELAP # 01107CA                                                                

1 of 259

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243262
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             02/20/13
Samples Received:         01/30/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 02/20/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

QC676113 was analysed with < 300 grams in the can.

MDA above Project MDA was observed for europium-154 in 243262-001; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
11.1

2 of 259
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-
11: TETRA TECH EC, INC. 

PAD 01334 Page 1 of 1 1230 Columbia St, Suite 750 Chain-of-Custody Record 
San Diego, CA 92101 e.F \13\ \~ 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L Project Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 

sm~.~e l U1n~-R" 
A A 

Airbill Number s 

~)~~~ N/A p -1.EJ Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C ~:ic·j;, ~ ."l.G'i-.: 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION SAMPLE ID 

' T . 
Jot/9 lllillHIIIIIIIIIUIIIIDIIIIIIIIIDllllllllmllll 12-PE-E0773-17 - 1/30/2013 1 2 S1 ~ □ □ 

12-PE-E0773-18 1/30/2013 I fl J,,;; 1 2 S1 ~ □ □ IIIIIIIUIIIIIIIIIIIIRllllll!IIIIIIDIIIIIIIIIIIII 
12-PE-E0773-19 1/30/2013 Jo</,}.. 1 2 S1 ~ □ □ I IIIIIIHI 11111 IIIR IIIIIIWlll llllilll llll 
12-PE-E0773-20 1/30/2013 /ol/7 1 2 S1 ~ □ □ IIIIIIIUIIHlll■IUIIHIIIHIIUDII 
12-PE-E0773-21 1/30/2013 fr)U1 1 2 S1 ~ □ □ l~lllrnllllHIIIIIIIDIIIIIMlllllffll 
12-PE-E0773-22 1/30/2013 /t:,1./tj 1 2 S1 ~ □ □ lllllll!IIIIRlllllllfflllllHIIIIIWI 

Time Company 

-- ~- --·---------
elinquished by: (signature) Date Received by: (signature) SAMPLE CONDITION oPbrnu;CtIPT (FOR LABORATORY) . 

..,,._----------+------+-----------t.TEMl'ERATURF;; SAMl'J;E COND{TJON: 
Company., Time Company 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-17                Received:        01/30/13                      
Lab ID:          243262-001                    Prepared:        02/13/13 10:16                
Matrix:          Soil                          Analyzed:        03/14/13 15:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00613 U        0.153          0.126             0.9    
Bismuth-212                          1.12             0.373          0.138                    
Bismuth-214                          0.587            0.0982         0.0376                   
Cesium-137                           0.00452 U        0.0229         0.0184            0.07   
Cobalt-60                            0.00326 U        0.0150         0.0233            0.03   
Europium-152                         0.0296 U         0.0609         0.0575            0.1    
Europium-154                         0.0133 U b       0.0595         0.223             0.2    
Lead-212                             0.616            0.0772         0.0344                   
Lead-214                             0.723            0.117          0.0525                   
Potassium-40                        10.6              1.02           0.240                    
Protactinium-234                    -0.00290 U        0.00634        0.108                    
Radium-226 (By Bismuth-214)          0.587            0.0982         0.0376            0.2    
Thallium-208                         0.224            0.0507         0.0216                   
Thorium-232 (By Actinium-228)        0.724            0.125          0.0563            0.9    
Thorium-234                          0.790 U          0.530          1.12                     
Uranium-235                          0.0750 U         0.0492         0.158             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-18                Received:        01/30/13                      
Lab ID:          243262-002                    Prepared:        02/13/13 10:19                
Matrix:          Soil                          Analyzed:        03/14/13 12:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00464 U       0.139          0.115            0.9     
Bismuth-212                           0.423           0.424          0.269                    
Bismuth-214                           0.486           0.0875         0.0379                   
Cesium-137                            0.00169 U       0.0273         0.0223           0.07    
Cobalt-60                            -0.00750 U       0.0336         0.0268           0.03    
Europium-152                          0.0439 U        0.0662         0.0581           0.1     
Europium-154                          0.0125 U        0.0304         0.119            0.2     
Lead-212                              0.431           0.0726         0.0367                   
Lead-214                              0.478           0.0868         0.0386                   
Potassium-40                         11.5             1.12           0.317                    
Protactinium-234                      0.0567 U        0.117          0.0837                   
Radium-226 (By Bismuth-214)           0.486           0.0875         0.0379           0.2     
Thallium-208                          0.164           0.0427         0.0172                   
Thorium-232 (By Actinium-228)         0.794           0.165          0.0421           0.9     
Thorium-234                           0.669 U         0.477          1.06                     
Uranium-235                           0.0462 U        0.0285         0.154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-19                Received:        01/30/13                      
Lab ID:          243262-003                    Prepared:        02/13/13 10:23                
Matrix:          Soil                          Analyzed:        03/14/13 12:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0159 U         0.163          0.134             0.9    
Bismuth-212                          0.977            0.456          0.279                    
Bismuth-214                          0.547            0.0996         0.0422                   
Cesium-137                          -0.00352 U        0.0221         0.0178            0.07   
Cobalt-60                            0.000229 U       0.0261         0.0215            0.03   
Europium-152                        -0.0387 U         0.0776         0.0611            0.1    
Europium-154                         0.0296 U         0.0400         0.131             0.2    
Lead-212                             0.698            0.0905         0.0438                   
Lead-214                             0.706            0.103          0.0411                   
Potassium-40                         9.00             0.980          0.271                    
Protactinium-234                    -0.0847 U         0.126          0.0997                   
Radium-226 (By Bismuth-214)          0.547            0.0996         0.0422            0.2    
Thallium-208                         0.221            0.0458         0.0183                   
Thorium-232 (By Actinium-228)        0.782            0.126          0.0684            0.9    
Thorium-234                          0.677 U          0.602          1.21                     
Uranium-235                          0.0597 U         0.0434         0.141             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-20                Received:        01/30/13                      
Lab ID:          243262-004                    Prepared:        02/13/13 10:25                
Matrix:          Soil                          Analyzed:        03/14/13 10:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:47                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0452 U         0.162          0.131             0.9     
Bismuth-212                          0.602            0.564          0.246                     
Bismuth-214                          0.484            0.104          0.0446                    
Cesium-137                           0.00257 U        0.0258         0.0210            0.07    
Cobalt-60                           -0.000238 U       0.000526       0.0243            0.03    
Europium-152                         0.0414 U         0.0672         0.0588            0.1     
Europium-154                         0.0228 U         0.0351         0.132             0.2     
Lead-212                             0.534            0.0880         0.0452                    
Lead-214                             0.541            0.0988         0.0463                    
Potassium-40                        13.9              1.20           0.257                     
Protactinium-234                     0.0107 U         0.0338         0.0989                    
Radium-226 (By Bismuth-214)          0.484            0.104          0.0446            0.2     
Thallium-208                         0.198            0.0427         0.0162                    
Thorium-232 (By Actinium-228)        0.593            0.138          0.0532            0.9     
Thorium-234                          0.816 U          0.593          1.12                      
Uranium-235                          0.156            0.165          0.155             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-21                Received:        01/30/13                      
Lab ID:          243262-005                    Prepared:        02/13/13 10:31                
Matrix:          Soil                          Analyzed:        03/14/13 11:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0531 U        0.178          0.144            0.9     
Bismuth-212                           0.928           0.421          0.257                    
Bismuth-214                           0.544           0.0990         0.0408                   
Cesium-137                            0.00507 U       0.0214         0.0170           0.07    
Cobalt-60                            -0.00964 U       0.0269         0.0208           0.03    
Europium-152                          0.0522 U        0.0669         0.0525           0.1     
Europium-154                         -0.0584 U        0.203          0.161            0.2     
Lead-212                              0.550           0.0887         0.0469                   
Lead-214                              0.514           0.106          0.0528                   
Potassium-40                         11.7             1.07           0.253                    
Protactinium-234                      0.0474 U        0.0833         0.0616                   
Radium-226 (By Bismuth-214)           0.544           0.0990         0.0408           0.2     
Thallium-208                          0.213           0.0475         0.0199                   
Thorium-232 (By Actinium-228)         0.737           0.128          0.0481           0.9     
Thorium-234                           0.605 U         0.709          1.19                     
Uranium-235                           0.0555 U        0.0318         0.160            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-22                Received:        01/30/13                      
Lab ID:          243262-006                    Prepared:        02/13/13 10:37                
Matrix:          Soil                          Analyzed:        03/14/13 10:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:45                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0225 U        0.156          0.127             0.9     
Bismuth-212                          0.443           0.381          0.240                     
Bismuth-214                          0.431           0.0929         0.0395                    
Cesium-137                           0.00440 U       0.0270         0.0218            0.07    
Cobalt-60                            0.00155 U       0.00378        0.0217            0.03    
Europium-152                         0.0454 U        0.0698         0.0497            0.1     
Europium-154                         0.0110 U        0.0470         0.160             0.2     
Lead-212                             0.472           0.0836         0.0437                    
Lead-214                             0.480           0.0887         0.0394                    
Potassium-40                         9.92            1.05           0.294                     
Protactinium-234                     0.0264 U        0.0705         0.0854                    
Radium-226 (By Bismuth-214)          0.431           0.0929         0.0395            0.2     
Thallium-208                         0.139           0.0410         0.0191                    
Thorium-232 (By Actinium-228)        0.732           0.134          0.0546            0.9     
Thorium-234                          0.794 U         0.636          1.04                      
Uranium-235                          0.0691 U        0.0387         0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/12/13 11:24                
Lab ID:          QC676112                      Analyzed:        03/15/13 09:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00199 U       0.0741         0.0608            0.9     
Bismuth-212                          0.101 U         0.152          0.179                     
Bismuth-214                         -0.00535 U       0.0122         0.0386                    
Cesium-137                           0 U             0.0161         0.0146            0.07    
Cobalt-60                            0.00233 U       0.00688        0.00567           0.03    
Europium-152                         0.0404          0.0402         0.0247            0.1     
Europium-154                         0.00734 U       0.0460         0.115             0.2     
Lead-212                            -0.0143 U        0.115          0.0261                    
Lead-214                             0.0106 U        0.0198         0.0333                    
Potassium-40                        -0.152 U         0.448          0.280                     
Protactinium-234                     0.0371 U        0.0802         0.0551                    
Radium-226 (By Bismuth-214)         -0.00535 U       0.0122         0.0386            0.2     
Thallium-208                         0.00677 U       0.0184         0.0110                    
Thorium-232 (By Actinium-228)        0.0324 U        0.0472         0.0363            0.9     
Thorium-234                          0.0220 U        0.579          0.474                     
Uranium-235                         -0.0523 U        0.123          0.0970            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/12/13 11:23                
Type:            LCS                           Analyzed:        03/14/13 15:47                
Lab ID:          QC676113                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   299 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.430     94.6   54-146  

Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Sampled:         01/30/13 10:43                
Type:            SDUP                          Received:        01/30/13                      
MSS Lab ID:      243261-007                    Prepared:        02/13/13 09:47                
Lab ID:          QC677349                      Analyzed:        03/14/13 11:22                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.138           0.150       0.0339 U      0.161        0.131           0.9    NC   40  NC     1   

Bismuth-212                       0.761           0.439       1.32          0.453        0.173                  53.5 40  0.623  1   

Bismuth-214                       0.519           0.103       0.620         0.114        0.0474                 17.7 40  0.463  1   

Cesium-137                        0.000742 U      0.0249     -0.00400 U     0.0266       0.0215          0.07   NC   40  NC     1   

Cobalt-60                         0.00782 U       0.0264      0.00274 U     0.00700      0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0226 U        0.0379      0.0405 U      0.0560       0.0546          0.1    NC   40  NC     1   

Europium-154                      0.0908 U        0.176       0.0384 U      0.0262       0.179           0.2    NC   40  NC     1   

Lead-212                          0.677           0.104       0.620         0.0993       0.0415                 8.83 40  0.281  1   

Lead-214                          0.610           0.0985      0.644         0.101        0.0409                 5.46 40  0.172  1   

Potassium-40                      8.44            1.01        8.55          1.02         0.258                  1.30 40  0.0540 1   

Protactinium-234                 -0.0789 U        0.131      -0.0788 U      0.125        0.0984                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.519           0.103       0.620         0.114        0.0474          0.2    17.7 40  0.463  1   

Thallium-208                      0.210           0.0482      0.201         0.0470       0.0182                 4.41 40  0.0952 1   

Thorium-232 (By Actinium-228)     0.870           0.151       0.860         0.138        0.0619          0.9    1.14 40  0.0341 1   

Thorium-234                       0.394 U         0.383       1.36          1.40         1.08                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0432      0.0625 U      0.0397       0.145           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       9.1
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:35:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250053*Channel -2.12035e-008*Channel**2

FWHM (ch) =   3.1276 +0.001117*Channel -4.64322e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.21      121.78   121.80 -0.01%      0.92     0.92    0.69%
978.60      244.70   244.66  0.02%      1.06     1.04    1.06%

1377.13      344.28   344.29 -0.00%      1.12     1.14   -2.15%
3115.98      778.90   778.93 -0.00%      1.54     1.54   -0.19%
3856.76      964.08   964.06  0.00%      1.70     1.69    0.84%
5633.66     1408.01  1408.02 -0.00%      1.98     1.99   -0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/15/2013  Time: 07:18:41

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0390 +0.250079*Channel -2.11917e-008*Channel**2

FWHM (ch) =   3.1122 +0.001184*Channel -6.53373e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.20      121.78   121.79 -0.01%      0.92     0.92    0.24%
978.56      244.70   244.66  0.02%      1.07     1.05    1.22%

1377.09      344.28   344.30 -0.01%      1.13     1.15   -1.78%
3115.75      778.90   778.94 -0.00%      1.54     1.54    0.01%
3856.36      964.08   964.04  0.00%      1.68     1.68    0.45%
5633.14     1408.01  1408.02 -0.00%      1.92     1.93   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:54:37

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0976 +0.250251*Channel -5.2612e-008*Channel**2

FWHM (ch) =   3.0727 +0.001063*Channel -4.44131e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.90     0.90    0.96%
977.44      244.70   244.65  0.02%      1.02     1.02   -0.04%

1375.24      344.28   344.15  0.04%      1.10     1.11   -1.21%
3114.49      778.90   778.99 -0.01%      1.49     1.49   -0.12%
3855.18      964.08   964.08  0.00%      1.64     1.63    0.65%
5632.61     1408.01  1407.99  0.00%      1.91     1.91   -0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

18 of 259



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:24:51
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130315001_QCAsLeft                                                        
Acquired: 3/15/2013 07:07:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:43:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.44      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130314002_BG                                                              
Acquired: 3/14/2013 07:42:51
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.94      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130315002_BG                                                              
Acquired: 3/15/2013 07:24:29
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.98      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130314002_BG                                                              
Acquired: 3/14/2013 08:06:18
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503105564

Instrument : HPGE01                           Begun : 03/14/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130314_001     RCCV       QUALITY CONTROL CHEC                          03/14/13 07:24    1.0    1                     

002     1_20130314_002     RIB        BACKGROUND CONTAMINA                          03/14/13 07:42    1.0                          

003     1_20130314_003     MSS        243261-007               Soil       195398    03/14/13 09:18    1.0                          

004     1_20130314_004     SAMPLE     243262-004               Soil       195398    03/14/13 10:06    1.0                          

005     1_20130314_005     SDUP       QC677349                 Soil       195398    03/14/13 11:22    1.0                          

006     1_20130314_006     SAMPLE     243262-002               Soil       195398    03/14/13 12:46    1.0                          

007     1_20130314_007     SAMPLE     242230-010               Soil       194444    03/14/13 13:44    1.0                          

008     1_20130314_008     SAMPLE     243262-001               Soil       195398    03/14/13 15:00    1.0                          

009     1_20130314_009     LCS        QC676113                 Soil       195398    03/14/13 15:47    1.0    2            MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503106987

Instrument : HPGE01                           Begun : 03/15/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130315_001  RCCV   QUALITY CONTROL CHEC                03/15/13 07:07 1.0 1          
002  1_20130315_002  RIB    BACKGROUND CONTAMINA                03/15/13 07:24 1.0            
003  1_20130315_003  BLANK  QC676455              Soil   195479 03/15/13 08:06 1.0            
004  1_20130315_004  BLANK  QC676112              Soil   195398 03/15/13 09:30 1.0            
005  1_20130315_005  BLANK  QC676622              Soil   195524 03/15/13 10:19 1.0            
006  1_20130315_006  X      RBSC                                03/15/13 17:03 1.0            

Standards used:  1=S19582

Page 1 of 1

30 of 259



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513105583

Instrument : HPGE02                           Begun : 03/14/13 07:43             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130314_001  RCCV    QUALITY CONTROL CHEC               03/14/13 07:43 1.0 1          
002  2_20130314_002  RIB     BACKGROUND CONTAMINA               03/14/13 08:06 1.0            
003  2_20130314_003  SAMPLE  243261-008           Soil   195398 03/14/13 09:20 1.0            
004  2_20130314_004  SAMPLE  243262-006           Soil   195398 03/14/13 10:08 1.0            
005  2_20130314_005  SAMPLE  243262-005           Soil   195398 03/14/13 11:22 1.0            
006  2_20130314_006  SAMPLE  243262-003           Soil   195398 03/14/13 12:48 1.0            
007  2_20130314_007  SAMPLE  242230-007           Soil   194444 03/14/13 13:46 1.0            
008  2_20130314_008  SAMPLE  242230-009           Soil   194444 03/14/13 14:58 1.0            
009  2_20130314_009  LCS     QC676623             Soil   195524 03/14/13 15:48 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 04-APR-2013 12:24

Batch Number : 195398                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-FEB-2013 15:59              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242990-001                      311.68  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 10:00  GS 186                     

2      242990-002                      271.19  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:29  GS 186                     

3      242990-003                      245     08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:34  GS 186                     

4      242990-004                      270.23  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:39  GS 186                     

5      242990-005                      241.08  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:44  GS 186                     

6      242990-006                      236.79  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:49  GS 186                     

7      242990-007                      245.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:53  GS 186                     

8      242990-008                      255.89  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:59  GS 186                     

9      242990-009                      282.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:06  GS 186                     

10     242990-010                      226.84  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:14  GS 186                     

11     242990-011                      238.61  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:20  GS 186                     

12     242990-012                      309.92  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:27  GS 186                     

13     242991-001                      333.35  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:33  GS 186                     

14     242991-002                      330.02  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:38  GS 186                     

15     242991-003                      250.7   08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:44  GS 186                     

16     242991-004                      287.15  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:49  GS 186                     

17     242991-005                      241.57  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:54  GS 186                     

18     242991-006                      247.12  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:00  GS 186                     

19     242991-007                      230.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:05  GS 186                     

20     242991-008                      274.85  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:10  GS 186                     

21     242965-001                      300.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:13  GS 186                     

22     242965-002                      315.28  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:19  GS 186                     

23     242965-003                      295.63  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:22  GS 186                     

24     242775-001                      374.53  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

25     242775-002                      331.17  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:10  GS 186                     

26     242775-003                      316.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:15  GS 186                     

27     242775-004                      341.79  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:20  GS 186                     

28     242762-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  GS 186                     

28     243261-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  RA226     alias:242762-001 

29     242762-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  GS 186                     

29     243261-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  RA226     alias:242762-002 

30     242762-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  GS 186                     

30     243261-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  RA226     alias:242762-003 

31     242762-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  GS 186                     

31     243261-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  RA226     alias:242762-004 

32     242762-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  GS 186                     

32     243261-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  RA226     alias:242762-005 

33     242762-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  GS 186                     

33     243261-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  RA226     alias:242762-006 

34     242762-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     243261-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:242762-007 

35     242762-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  GS 186                     

35     243261-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  RA226     alias:242762-008 

36     242762-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  GS 186                     

36     243261-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  RA226     alias:242762-009 

37     242762-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  GS 186                     

37     243261-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  RA226     alias:242762-010 

38     242762-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  GS 186                     

38     243261-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  RA226     alias:242762-011 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     242762-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  GS 186                     

39     243261-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  RA226     alias:242762-012 

40     242763-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  GS 186                     

40     243262-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  RA226     alias:242763-001 

41     242763-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  GS 186                     

41     243262-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  RA226     alias:242763-002 

42     242763-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  GS 186                     

42     243262-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  RA226     alias:242763-003 

43     242763-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  GS 186                     

43     243262-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  RA226     alias:242763-004 

44     242763-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  GS 186                     

44     243262-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  RA226     alias:242763-005 

45     242763-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  GS 186                     

45     243262-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  RA226     alias:242763-006 

QC1    QC676112    BLANK               315.34  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:24  GS 186                     

QC2    QC676113    LCS                 299.13  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:23  GS 186                     

16     QC676114    SDUP of 242991-004  287.36  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:50  GS 186                     

24     QC676115    SDUP of 242775-001  362.55  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

34     QC676116    SDUP of 242762-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     QC677349    SDUP of 243261-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:QC676116   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-17                Received:        01/30/13                      
Lab ID:          243262-001                    Prepared:        02/13/13 10:16                
Matrix:          Soil                          Analyzed:        03/14/13 15:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00613 U        0.153          0.126             0.9    
Bismuth-212                          1.12             0.373          0.138                    
Bismuth-214                          0.587            0.0982         0.0376                   
Cesium-137                           0.00452 U        0.0229         0.0184            0.07   
Cobalt-60                            0.00326 U        0.0150         0.0233            0.03   
Europium-152                         0.0296 U         0.0609         0.0575            0.1    
Europium-154                         0.0133 U b       0.0595         0.223             0.2    
Lead-212                             0.616            0.0772         0.0344                   
Lead-214                             0.723            0.117          0.0525                   
Potassium-40                        10.6              1.02           0.240                    
Protactinium-234                    -0.00290 U        0.00634        0.108                    
Radium-226 (By Bismuth-214)          0.587            0.0982         0.0376            0.2    
Thallium-208                         0.224            0.0507         0.0216                   
Thorium-232 (By Actinium-228)        0.724            0.125          0.0563            0.9    
Thorium-234                          0.790 U          0.530          1.12                     
Uranium-235                          0.0750 U         0.0492         0.158             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243262-001                   Client ID : 12-PE-E0773-17        

Seqnum : 1503105564008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130314_008                                Batch         : 195398                       Time      : 14-MAR-2013 15:00     

Cal    : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                     
Uncert pCi/g Uncert pCi/g                  

Analyte                Result      RL     Counting      Total      Blank    Flags  
Americium-241                  0.00613      0.126  .15295       .15295       0.0020  u        
Bismuth-212                    1.12         0.138  .37292       .37734       0.10    u        
Bismuth-214                    0.587        0.0376 .098228      .10179       -0.0053 u        
Cesium-137                     0.00452      0.0184 .022946      .022947      0       u        
Cobalt-60                      0.00326      0.0233 .015002      .015003      0.0023  u        
Europium-152                   0.0296       0.0575 .060873      .060897      0.040   u        
Europium-154                   0.0133       0.223  .059524      .059528      0.0073  MDA+ u b*
Lead-212                       0.616        0.0344 .077157      .092465      -0.014  u        
Lead-214                       0.723        0.0525 .11736       .12406       0.011   u        
Potassium-40                   10.6         0.240  1.0168       1.149        -0.15   u        
Protactinium-234               -0.00290     0.108  .0063449     .0063857     0.037   u        
Radium-226 (By Bismuth-214)    0.587        0.0376 .098228      .10179       -0.0053 u        
Thallium-208                   0.224        0.0216 .050712      .052738      0.0068  u        
Thorium-232 (By Actinium-228)  0.724        0.0563 .12496       .13552       0.032   u        
Thorium-234                    0.790        1.12   .52977       .53502       0.022   u        
Uranium-235                    0.0750       0.158  .049242      .049478      -0.052  u        

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1503105564008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-17          
Sample Description: 243262-001, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:49           Live Time: 2700   sec

Acquisition Time: 3/14/2013 15:00:08        Real Time: 2702   sec
Analysis Time: 3/14/2013 15:45           Dead Time: 0.06   %

Analysis Quantity: 3.320E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.241E-01      1.250E-01      1.355E-01      5.632E-02
Am-241    #AB    6.132E-03      1.529E-01      1.529E-01      1.257E-01
Bi-212           1.125E+00      3.729E-01      3.773E-01      1.384E-01
Bi-214           5.870E-01      9.823E-02      1.018E-01      3.762E-02
Co-60     #AB    3.255E-03      1.500E-02      1.500E-02      2.334E-02
Cs-137    #AB    4.517E-03      2.295E-02      2.295E-02      1.837E-02
Eu-152    #AB    2.959E-02      6.087E-02      6.090E-02      5.748E-02
Eu-154    #AB    1.327E-02      5.952E-02      5.953E-02      2.229E-01
K-40             1.065E+01      1.017E+00      1.149E+00      2.399E-01
Pa-234    #AB   -2.896E-03      6.345E-03      6.386E-03      1.083E-01
Pb-212           6.162E-01      7.716E-02      9.246E-02      3.444E-02
Pb-214           7.229E-01      1.174E-01      1.241E-01      5.251E-02
Ra-226    #      1.221E+00      7.040E-01      7.089E-01      4.544E-01
Th-234    #AB    7.901E-01      5.298E-01      5.350E-01      1.118E+00
Tl-208           2.243E-01      5.071E-02      5.274E-02      2.161E-02
U-235     #AB    7.504E-02      4.924E-02      4.948E-02      1.576E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.679E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:

39 of 259



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

Sample description                                             
243262-001, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314_008.An1

Acquisition information
Start time:                 3/14/2013 15:00:08
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3200E+02) = 

8.1407E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1371

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23        7.  96.26   0.00  0.000E+00
57.44       11.  84.81   0.41  1.545E-02
62.97       14. 131.58   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.268E-01 Th234 
74.79       98.  20.36   0.86  3.074E-02
77.22      167.  13.08   0.87  3.253E-02
80.75       11. 111.94   0.37  3.493E-02
89.99       33.  46.14   0.88  4.041E-02
92.81       45.  38.89   0.88  4.179E-02    92.59   4.343  7.479E-01 Th234 

93.35   5.760  5.591E-01 U235  
93.35   4.100  7.855E-01 Ac228 
92.59   4.343  7.479E-01 Th234 
93.35   5.760  5.591E-01 U235  

120.23       13.  88.53   0.51  4.978E-02
122.25       13. 122.22   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.78       11. 168.48   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.774E-02 U235  
186.00       57.  32.81   0.98  4.883E-02   185.72  57.000  6.191E-02 U235  

186.21   3.555  9.937E-01 Ra226 
185.72  57.000  6.191E-02 U235  

186.27       70.  28.84   0.85  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.221E+00 Ra226 

205.68       20.  83.09   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.618E-01 U235  

209.17       56.  31.23   0.58  4.647E-02
238.54      392.   6.18   0.88  4.343E-02   238.63  43.600  6.162E-01 Pb212 
241.79       99.  20.70   1.27  4.308E-02   242.00   7.268  9.515E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.45       15.  83.55   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.25      142.  12.83   1.11  3.814E-02   295.22  18.414  5.900E-01 Pb214 
300.62       40.  33.06   0.34  3.774E-02   300.09   3.180  1.017E+00 Pb212 
338.43      108.  14.30   1.18  3.484E-02   338.32  11.400  8.213E-01 Ac228 
344.90        7. 152.50   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.94      298.   7.87   1.03  3.392E-02   351.93  35.600  7.229E-01 Pb214 
569.92        4. 204.08   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.23      151.  11.30   1.36  2.388E-02   583.19  85.000  2.243E-01 Tl208 
609.47      213.   8.06   1.43  2.316E-02   609.31  45.490  5.870E-01 Bi214 
660.78        3. 254.00   1.44  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.61       51.  16.58   0.72  2.048E-02   727.33   6.650  1.124E+00 Bi212 
785.67       22.  32.62   0.69  1.942E-02   785.37   1.110  3.106E+00 Bi212 
860.64       11.  77.16   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
878.82        2. 224.47   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 
910.97      108.  11.60   0.97  1.749E-02   911.20  26.200  7.138E-01 Ac228 
969.12       59.  18.20   1.69  1.674E-02   968.96  15.900  6.714E-01 Ac228 

1114.03        3. 238.76   1.79  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.34       73.  13.75   0.89  1.507E-02  1120.29  14.910  9.771E-01 Bi214 
1173.12        3. 230.44   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.62        3. 224.24   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1460.81      477.   4.58   1.61  1.228E-02  1460.82  10.550  1.065E+01 K40   
1620.00        5.  89.91   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.49       50.  14.14   0.67  1.046E-02  1764.49  15.310  9.417E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23        24.         7. 0.000E+00  192.51   0.000  -      
229.82    57.44        46.        11. 7.379E+02  177.76   0.412  -      
299.34    74.83       190.        69. 2.258E+03   63.57   0.335  -      s 
309.07    77.26       186.       147. 4.522E+03   32.59   1.008  -        
323.01    80.75        75.        11. 3.092E+02  223.88   0.374  -       c
360.47    90.11        94.        34. 8.413E+02   87.65   0.671  -      sM
371.17    92.93       116.        49. 1.172E+03   68.46   0.884 TH-234   D
480.94   120.23        64.        13. 2.627E+02  181.52   0.508  -       c
836.66   209.17        98.        56. 1.213E+03   56.25   0.582 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.92    62.97       157.        14.     0.005   263.16   0.852s
Th-234    371.34    92.83       179.        61.     0.023    67.05   0.884 
U-235     373.43    93.35       178.        48.     0.018    83.72   0.885D
Ac-228    373.43    93.35       164.         4.     0.001   922.68   0.885D
Eu-152    489.02   122.25       122.        13.     0.005   244.43   0.915s
Eu-154    493.97   123.49       162.       -17.    -0.006   218.11   0.917s
Pa-234    525.88   131.47       204.       -16.    -0.006   252.47   0.925s
U-235     575.11   143.78       159.        11.     0.004   336.96   0.939s
U-235     660.34   165.09       123.       -17.    -0.006   194.98   0.960s
U-235     743.99   186.00       147.        57.     0.021    65.62   0.983 
Ra-226    745.08   186.27       126.        70.     0.026    57.68   0.851s
U-235     822.68   205.68       134.        20.     0.008   166.17   1.003s
Pb-212    954.12   238.54        86.       387.     0.143    12.36   0.885 
Pb-214    967.11   241.79       110.        99.     0.037    41.41   1.270s
Tl-208   1109.75   277.45        69.        15.     0.005   167.10   1.077s
Pb-214   1180.94   295.25        79.       137.     0.051    25.66   1.106 
Pb-212   1202.43   300.62        56.        40.     0.015    66.12   0.336s
Ac-228   1353.70   338.43        47.       108.     0.040    28.59   1.183s
Eu-152   1379.56   344.90        55.         7.     0.003   305.00   1.144s
Pb-214   1407.74   351.94        81.       290.     0.107    15.75   1.028 
Pa-234   2279.73   569.92        31.         4.     0.001   408.16   1.358s
Tl-208   2332.97   583.23        39.       151.     0.056    22.61   1.365 
Bi-214   2437.96   609.47        32.       205.     0.076    16.12   1.430 
Cs-137   2643.25   660.78        24.         3.     0.001   508.00   1.439s
Eu-154   2899.16   724.74        52.       -10.    -0.004   220.13   1.492s
Bi-212   2910.65   727.61         7.        51.     0.019    33.16   0.723s
Eu-152   3113.48   778.30        34.        -2.    -0.001   761.91   1.539s
Bi-212   3142.96   785.67        11.        22.     0.008    65.24   0.695s
Tl-208   3442.93   860.64        29.        11.     0.004   154.31   1.605s
Pa-234   3521.53   880.28        28.        -2.    -0.001   696.73   1.621s
Pa-234   3515.68   878.82        11.         2.     0.001   448.94   1.623s
Ac-228   3644.33   910.97        14.       108.     0.040    23.20   0.974s
Pa-234   3787.59   946.77        24.        -2.    -0.001   596.21   1.672s
Ac-228   3877.03   969.12        29.        59.     0.022    36.39   1.689s
Eu-154   3997.72   999.28        17.        -1.     0.000  1386.95   1.710s
Eu-152   4456.95  1114.03        24.         3.     0.001   477.51   1.793s
Bi-214   4482.22  1120.34         8.        73.     0.027    27.50   0.886s
Co-60    4693.47  1173.12        18.         3.     0.001   460.88   1.836s
Eu-154   5099.71  1274.62        18.         3.     0.001   448.49   1.903s
K-40     5845.02  1460.81        20.       457.     0.169     9.16   1.611 
Bi-212   6482.31  1620.00         6.         5.     0.002   179.81   2.103s
Bi-214   7060.78  1764.49         0.        50.     0.019    28.28   0.666s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2411E-01                                      5.12E+12             
911.20 7.138E-01  (  5.632E-02 1.16E+01 2.62E+01 G  
968.96 6.714E-01 ?(  1.409E-01 1.82E+01 1.59E+01 G  
338.32 8.213E-01  (  1.210E-01 1.43E+01 1.14E+01 G  

Energy duplication    
93.35 6.918E-02 -   5.227E-01 4.61E+02 4.10E+00 XA 

Am-241   I   6.1324E-03                                      1.58E+05             
59.54 6.132E-03 %(  1.257E-01 1.25E+03 3.59E+01 G  

Bi-212   N   1.1245E+00                                      5.12E+12             
727.33 1.124E+00  (  1.384E-01 1.66E+01 6.65E+00 G  
785.37 3.106E+00 +   1.071E+00 3.26E+01 1.11E+00 G  

1620.74 8.229E-01 -   1.044E+00 8.99E+01 1.51E+00 G  

Bi-214   N   5.8704E-01                                      5.84E+05             
609.31 5.870E-01  (P 3.762E-02 8.06E+00 4.55E+01 G  

1120.29 9.771E-01 + P 8.951E-02 1.38E+01 1.49E+01 G  
1764.49 9.417E-01 +   4.388E-02 1.41E+01 1.53E+01 G  

Co-60    T   3.2551E-03                                      1.93E+03             
1332.49 9.004E-04 %(  2.334E-02 1.58E+03 1.00E+02 G  
1173.23 5.613E-03 ?(  2.054E-02 2.30E+02 9.98E+01 G  

Cs-137   I   4.5170E-03                                      1.10E+04             
661.66 4.517E-03 &(  1.837E-02 2.54E+02 8.50E+01 G  

Eu-152   I   2.9594E-02                                      4.94E+03             
344.28 2.360E-02 ?(  5.748E-02 1.52E+02 2.66E+01 G  
121.78 2.805E-02 ?(  5.502E-02 1.22E+02 2.84E+01 G  
778.90-2.637E-02 +   1.629E-01 3.81E+02 1.30E+01 G  
964.08-2.162E-05 &   2.095E-01 5.88E+05 1.45E+01 G  

1112.08 4.475E-02 ?(  1.708E-01 2.39E+02 1.34E+01 G  
1408.01 3.278E-03 %   1.169E-01 2.17E+03 2.09E+01 G  

Eu-154   I   1.3272E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.229E-01 1.00E+03 1.22E+01 G  
123.07-2.542E-02 +   4.452E-02 1.09E+02 4.04E+01 G  

1274.43 1.790E-02 &(  6.375E-02 2.24E+02 3.49E+01 G  
723.30-7.171E-02 &   1.244E-01 1.10E+02 2.00E+01 G  

1004.72-4.793E-03 %   1.276E-01 1.62E+03 1.79E+01 G  
996.25-1.495E-02 +   1.688E-01 6.93E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:35:50
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0648E+01                                      4.57E+11             
1460.82 1.065E+01  (P 2.399E-01 4.58E+00 1.06E+01 G  

Pa-234   N  -2.8964E-03                                      1.63E+12             
131.30-5.309E-02 ?(  1.083E-01 1.26E+02 1.82E+01 G  
569.50 5.320E-02 &(  1.734E-01 2.04E+02 9.30E+00 G  
946.00-3.113E-02 +   1.492E-01 2.98E+02 1.35E+01 G  
880.52-3.525E-02 +   1.985E-01 3.48E+02 1.05E+01 G  
883.24 3.749E-02 ?(  1.321E-01 2.24E+02 9.70E+00 G  

Pb-212   N   6.1617E-01                                      5.12E+12             
238.63 6.162E-01  (P 3.444E-02 6.18E+00 4.36E+01 G  
300.09 1.017E+00 +   4.361E-01 3.31E+01 3.18E+00 G  

Pb-214   N   7.2292E-01                                      5.84E+05             
351.93 7.229E-01  (P 5.251E-02 7.87E+00 3.56E+01 G  
295.22 5.900E-01 - P 8.866E-02 1.28E+01 1.84E+01 G  
242.00 9.515E-01 +   2.356E-01 2.07E+01 7.27E+00 G  

Ra-226   N   1.2206E+00                                      5.84E+05             
186.21 1.221E+00 @(  4.544E-01 2.88E+01 3.56E+00 G  

Th-234   N   7.9010E-01                                      1.63E+12             
63.30 5.268E-01 &(  1.118E+00 1.32E+02 3.75E+00 G  
92.59 1.017E+00  (  5.194E-01 3.35E+01 4.34E+00 G  

Tl-208   N   2.2429E-01                                      5.12E+12             
583.19 2.243E-01  (  2.161E-02 1.13E+01 8.50E+01 G  
277.37 1.706E-01 -   2.233E-01 8.36E+01 6.60E+00 G  
860.53 1.445E-01 &   1.688E-01 7.72E+01 1.24E+01 G  

U-235    N   7.5043E-02                                      2.57E+11             
143.77 5.774E-02 ?(  1.576E-01 1.68E+02 1.09E+01 G  
205.32 2.618E-01  (  3.455E-01 8.31E+01 5.02E+00 G  
163.36-1.949E-01 +   3.030E-01 9.75E+01 5.08E+00 G  
185.72 6.191E-02  (  3.063E-02 3.28E+01 5.70E+01 G  

Energy duplication    
93.35 5.990E-01 @   3.878E-01 4.19E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.97       157.        14.     0.005   263.16   5.268E-01   
Th-234      92.83       179.        61.     0.023    67.05   1.017E+00   
U-235       93.35       178.        48.     0.018    83.72   5.990E-01   
Eu-152     122.25       122.        13.     0.005   244.43   2.805E-02   
Eu-154     123.49       162.       -17.    -0.006   218.11  -2.542E-02   
Pa-234     131.47       204.       -16.    -0.006   252.47  -5.309E-02   
U-235      143.78       159.        11.     0.004   336.96   5.774E-02   
U-235      165.09       123.       -17.    -0.006   194.98  -1.949E-01   
U-235      186.00       147.        57.     0.021    65.62   6.191E-02   
U-235      205.68       134.        20.     0.008   166.17   2.618E-01   
Eu-152     344.90        55.         7.     0.003   305.00   2.360E-02   
Pa-234     569.92        31.         4.     0.001   408.16   5.320E-02   
Cs-137     660.78        24.         3.     0.001   508.00   4.517E-03   
Eu-154     724.74        52.       -10.    -0.004   220.13  -7.171E-02   
Eu-152     778.30        34.        -2.    -0.001   761.91  -2.637E-02   
Pa-234     880.28        28.        -2.    -0.001   696.73  -3.525E-02   
Pa-234     878.82        11.         2.     0.001   448.94   3.749E-02   
Pa-234     946.77        24.        -2.    -0.001   596.21  -3.113E-02   
Eu-154     999.28        17.        -1.     0.000  1386.95  -1.495E-02   
Eu-152    1114.03        24.         3.     0.001   477.51   4.475E-02   
Co-60     1173.12        18.         3.     0.001   460.88   5.613E-03   
Eu-154    1274.62        18.         3.     0.001   448.49   1.790E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2411E-01    7.2411E-01   1.2496E-01    1.3552E-01  5.632E-02
Am-241 #A    6.1313E-03    6.1324E-03   1.5295E-01    1.5295E-01  1.257E-01
Bi-212       1.1245E+00    1.1245E+00   3.7292E-01    3.7734E-01  1.384E-01
Bi-214       5.8701E-01    5.8704E-01   9.8228E-02    1.0179E-01  3.762E-02
Co-60  #A    3.2049E-03    3.2551E-03   1.5002E-02    1.5003E-02  2.334E-02
Cs-137 #A    4.5047E-03    4.5170E-03   2.2946E-02    2.2947E-02  1.837E-02
Eu-152 #A    2.9415E-02    2.9594E-02   6.0873E-02    6.0897E-02  5.748E-02
Eu-154 #A    1.3146E-02    1.3272E-02   5.9524E-02    5.9528E-02  2.229E-01
K-40         1.0648E+01    1.0648E+01   1.0168E+00    1.1490E+00  2.399E-01
Pa-234 #A   -2.8964E-03   -2.8964E-03   6.3449E-03    6.3857E-03  1.083E-01
Pb-212       6.1617E-01    6.1617E-01   7.7157E-02    9.2465E-02  3.444E-02
Pb-214       7.2288E-01    7.2292E-01   1.1736E-01    1.2406E-01  5.251E-02
Ra-226 #     1.2206E+00    1.2206E+00   7.0403E-01    7.0888E-01  4.544E-01
Th-234 #A    7.9010E-01    7.9010E-01   5.2977E-01    5.3502E-01  1.118E+00
Tl-208       2.2429E-01    2.2429E-01   5.0712E-02    5.2738E-02  2.161E-02
U-235  #A    7.5043E-02    7.5043E-02   4.9242E-02    4.9478E-02  1.576E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  120.0 to  2035.0 keV)     1.587E+01  pCi/g         
Total Decayed Activity (  120.0 to  2035.0 keV) 1.5867378E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-18                Received:        01/30/13                      
Lab ID:          243262-002                    Prepared:        02/13/13 10:19                
Matrix:          Soil                          Analyzed:        03/14/13 12:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00464 U       0.139          0.115            0.9     
Bismuth-212                           0.423           0.424          0.269                    
Bismuth-214                           0.486           0.0875         0.0379                   
Cesium-137                            0.00169 U       0.0273         0.0223           0.07    
Cobalt-60                            -0.00750 U       0.0336         0.0268           0.03    
Europium-152                          0.0439 U        0.0662         0.0581           0.1     
Europium-154                          0.0125 U        0.0304         0.119            0.2     
Lead-212                              0.431           0.0726         0.0367                   
Lead-214                              0.478           0.0868         0.0386                   
Potassium-40                         11.5             1.12           0.317                    
Protactinium-234                      0.0567 U        0.117          0.0837                   
Radium-226 (By Bismuth-214)           0.486           0.0875         0.0379           0.2     
Thallium-208                          0.164           0.0427         0.0172                   
Thorium-232 (By Actinium-228)         0.794           0.165          0.0421           0.9     
Thorium-234                           0.669 U         0.477          1.06                     
Uranium-235                           0.0462 U        0.0285         0.154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243262-002                   Client ID : 12-PE-E0773-18        

Seqnum : 1503105564006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130314_006                                Batch         : 195398                       Time      : 14-MAR-2013 12:46     

Cal    : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.00464       0.115   .13939        .13939       0.0020  u    
Bismuth-212                     0.423         0.269   .42422        .42477       0.10    u    
Bismuth-214                     0.486         0.0379  .087528       .090275      -0.0053 u    
Cesium-137                      0.00169       0.0223  .027308       .027308      0       u    
Cobalt-60                       -0.00750      0.0268  .03356        .033562      0.0023  u    
Europium-152                    0.0439        0.0581  .066198       .066246      0.040   u    
Europium-154                    0.0125        0.119   .030443       .03045       0.0073  u    
Lead-212                        0.431         0.0367  .072588       .08085       -0.014  u    
Lead-214                        0.478         0.0386  .086828       .09082       0.011   u    
Potassium-40                    11.5          0.317   1.1245        1.2649       -0.15   u    
Protactinium-234                0.0567        0.0837  .1165         .11735       0.037   u    
Radium-226 (By Bismuth-214)     0.486         0.0379  .087528       .090275      -0.0053 u    
Thallium-208                    0.164         0.0172  .042686       .043971      0.0068  u    
Thorium-232 (By Actinium-228)   0.794         0.0421  .16498        .17473       0.032   u    
Thorium-234                     0.669         1.06    .47666        .48084       0.022   u    
Uranium-235                     0.0462        0.154   .028453       .028607      -0.052  u    

u=use  

Page 1 of 1                                                                                                           1503105564006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-18          
Sample Description: 243262-002, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:35           Live Time: 2700   sec

Acquisition Time: 3/14/2013 12:46:13        Real Time: 2702   sec
Analysis Time: 3/14/2013 13:31           Dead Time: 0.06   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.940E-01      1.650E-01      1.747E-01      4.208E-02
Am-241    #AB    4.637E-03      1.394E-01      1.394E-01      1.146E-01
Bi-212    #      4.228E-01      4.242E-01      4.248E-01      2.692E-01
Bi-214           4.860E-01      8.753E-02      9.027E-02      3.785E-02
Co-60     #AB   -7.501E-03      3.356E-02      3.356E-02      2.677E-02
Cs-137    #AB    1.691E-03      2.731E-02      2.731E-02      2.233E-02
Eu-152     AB    4.389E-02      6.620E-02      6.625E-02      5.809E-02
Eu-154    #AB    1.248E-02      3.044E-02      3.045E-02      1.185E-01
K-40             1.152E+01      1.125E+00      1.265E+00      3.171E-01
Pa-234    #AB    5.671E-02      1.165E-01      1.174E-01      8.372E-02
Pb-212           4.305E-01      7.259E-02      8.085E-02      3.672E-02
Pb-214           4.785E-01      8.683E-02      9.082E-02      3.858E-02
Ra-226           1.105E+00      5.524E-01      5.575E-01      3.587E-01
Th-234    #AB    6.687E-01      4.767E-01      4.808E-01      1.056E+00
Tl-208           1.635E-01      4.269E-02      4.397E-02      1.722E-02
U-235     #AB    4.619E-02      2.845E-02      2.861E-02      1.535E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.624E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:33:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_006.An1               

Sample description                                             
243262-002, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314_006.An1

Acquisition information
Start time:                 3/14/2013 12:46:13
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2900E+02) = 

8.2149E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1400

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.39       15. 112.55   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.849E-01 Th234 
74.70       82.  19.85   0.86  3.074E-02
77.17      161.  11.47   0.87  3.256E-02
90.02       44.  35.64   0.88  4.163E-02    92.59   4.343  7.411E-01 Th234 

92.59   4.343  7.411E-01 Th234 
93.35   5.760  5.540E-01 U235  

93.04       65.  25.99   0.88  4.199E-02    93.35   4.100  1.151E+00 Ac228 
93.35   5.760  8.194E-01 U235  

93.09       62.  28.26   1.12  4.199E-02    93.35   4.100  1.103E+00 Ac228 
93.35   5.760  7.850E-01 U235  

122.35       11. 142.66   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.620E-02 Eu154 

122.71       12. 121.97   0.92  5.016E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.833E-02 Eu154 

132.64       16. 102.71   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  5.106E-02 Pa234 

162.89        6. 261.50   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.237E-02 U235  

186.02       63.  24.99   1.09  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.105E+00 Ra226 
185.72  57.000  6.887E-02 U235  

186.04       56.  30.80   0.98  4.883E-02   185.72  57.000  6.075E-02 U235  
186.21   3.555  9.751E-01 Ra226 

238.54      273.   8.28   0.79  4.343E-02   238.63  43.600  4.305E-01 Pb212 
241.78       75.  23.36   0.77  4.308E-02   242.00   7.268  7.318E-01 Pb214 
277.31       16.  68.80   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
281.53       12.  80.88   0.62  3.932E-02
295.12      117.  15.22   1.14  3.815E-02   295.22  18.414  4.836E-01 Pb214 
338.53       56.  26.16   1.04  3.483E-02   338.32  11.400  4.320E-01 Ac228 
344.10        7. 158.51   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.86      198.   8.66   1.03  3.393E-02   351.93  35.600  4.758E-01 Pb214 
583.47      108.  13.05   1.66  2.388E-02   583.19  85.000  1.614E-01 Tl208 
609.48      182.   8.62   1.42  2.316E-02   609.31  45.490  5.035E-01 Bi214 
662.89        1. 807.45   1.44  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.28       17.  50.16   1.50  2.048E-02   727.33   6.650  3.731E-01 Bi212 
785.26        5. 144.75   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.69        8.  91.61   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
883.02        4. 196.63   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  6.733E-02 Pa234 
911.26      120.  10.39   1.05  1.749E-02   911.20  26.200  7.940E-01 Ac228 
969.16       26.  32.13   1.69  1.674E-02   968.96  15.900  2.987E-01 Ac228 
995.96        2. 306.99   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1111.81        9.  75.55   1.79  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.08       62.  18.98   0.74  1.507E-02  1120.29  14.910  8.344E-01 Bi214 
1274.58        1. 666.74   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1460.83      490.   4.69   1.71  1.228E-02  1460.82  10.550  1.152E+01 K40   
1621.11        1. 864.50   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.77       23.  23.25   2.17  1.046E-02  1764.49  15.310  4.343E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.36    74.83       108.        64. 2.088E+03   53.10   0.474  -      s 
309.23    77.30       146.       136. 4.162E+03   32.98   0.639  -      s 

1126.07   281.53        35.        12. 3.026E+02  161.76   0.623  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.61    63.39       138.        15.     0.006   225.09   0.852s
Th-234    360.10    90.02       101.        44.     0.016    71.28   0.884s
Ac-228    373.43    93.35       104.        62.     0.023    56.53   1.118D
U-235     373.43    93.35       111.        65.     0.024    51.97   0.885D
Eu-152    489.42   122.35       111.        11.     0.004   285.32   0.915s
Eu-154    490.84   122.71       103.        12.     0.004   243.94   0.917s
Pa-234    530.55   132.64       120.        16.     0.006   205.42   0.925s
U-235     574.21   143.55       148.        -8.    -0.003   451.19   0.939s
U-235     651.56   162.89       125.         6.     0.002   523.01   0.960s
U-235     744.14   186.04       119.        56.     0.021    61.60   0.983 
Ra-226    744.06   186.02        77.        63.     0.023    49.97   1.088 
U-235     817.39   204.35       112.        -9.    -0.003   324.95   1.003s
Pb-212    954.15   238.54        96.       268.     0.099    16.56   0.792 
Pb-214    967.07   241.78        87.        75.     0.028    46.72   0.774s
Tl-208   1109.21   277.31        55.        16.     0.006   137.60   1.077 
Pb-214   1180.45   295.12        73.       112.     0.041    30.44   1.139s
Ac-228   1353.52   338.39        55.        63.     0.023    41.56   1.139 
Eu-152   1376.36   344.10        56.         7.     0.003   317.02   1.144s
Pb-214   1407.40   351.86        43.       189.     0.070    17.32   1.031 
Pa-234   2276.97   569.23        27.        -1.    -0.001  1037.91   1.358s
Tl-208   2333.93   583.47        24.       108.     0.040    26.10   1.656s
Bi-214   2438.01   609.48        32.       174.     0.065    17.23   1.418 
Cs-137   2651.69   662.89        34.         1.     0.000  1614.89   1.439s
Eu-154   2896.46   724.07        47.        -7.    -0.003   275.38   1.492s
Bi-212   2909.32   727.28        27.        17.     0.006   100.33   1.496s
Bi-212   3141.29   785.26        25.         5.     0.002   289.50   1.544s
Tl-208   3443.13   860.69        24.         8.     0.003   183.22   1.605s
Eu-154   3478.90   869.63        13.        -1.     0.000  1397.40   1.615s
Pa-234   3532.50   883.02        27.         4.     0.001   393.26   1.623s
Ac-228   3645.48   911.26         7.       120.     0.044    20.78   1.051s
Pa-234   3784.19   945.92        25.        -1.     0.000  1115.46   1.672s
Ac-228   3877.18   969.16        22.        26.     0.010    64.25   1.689s
Eu-154   3984.46   995.96        20.         2.     0.001   613.97   1.710s
Eu-152   4448.06  1111.81        17.         9.     0.003   151.09   1.793 
Bi-214   4481.16  1120.08        17.        62.     0.023    37.96   0.745s
Eu-154   5099.54  1274.58        20.         1.     0.000  1333.48   1.903s
Co-60    5329.36  1332.00        24.        -3.    -0.001   447.40   1.939s
K-40     5845.10  1460.83        34.       490.     0.182     9.39   1.714 
Bi-212   6486.75  1621.11        12.         1.     0.000  1729.00   2.103s
Bi-214   7061.93  1764.77         3.        23.     0.008    46.49   2.173s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9404E-01                                      5.12E+12             
911.20 7.940E-01  (  4.208E-02 1.04E+01 2.62E+01 G  
968.96 2.987E-01 -   1.254E-01 3.21E+01 1.59E+01 G  
338.32 4.857E-01 -   1.325E-01 2.08E+01 1.14E+01 G  

Energy duplication    
93.35 1.103E+00 +   4.191E-01 2.83E+01 4.10E+00 XA 

Am-241   I   4.6371E-03                                      1.58E+05             
59.54 4.637E-03 %(  1.146E-01 1.50E+03 3.59E+01 G  

Bi-212   N   4.2284E-01                                      5.12E+12             
727.33 3.731E-01 ?(  2.692E-01 5.02E+01 6.65E+00 G  
785.37 7.210E-01 ?(  1.637E+00 1.45E+02 1.11E+00 G  

1620.74 1.014E-01 &   1.428E+00 8.64E+02 1.51E+00 G  

Bi-214   N   4.8604E-01                                      5.84E+05             
609.31 5.035E-01  (P 3.785E-02 8.62E+00 4.55E+01 G  

1120.29 8.344E-01 + P 1.316E-01 1.90E+01 1.49E+01 G  
1764.49 4.343E-01 ?(  7.254E-02 2.32E+01 1.53E+01 G  

Co-60    T  -7.5012E-03                                      1.93E+03             
1332.49-7.501E-03 ?(  2.677E-02 2.24E+02 1.00E+02 G  
1173.23-8.894E-04 &   2.686E-02 1.84E+03 9.98E+01 G  

Cs-137   I   1.6910E-03                                      1.10E+04             
661.66 1.691E-03 ?(  2.233E-02 8.07E+02 8.50E+01 G  

Eu-152   I   4.3891E-02                                      4.94E+03             
344.28 2.292E-02 &(  5.809E-02 1.59E+02 2.66E+01 G  
121.78 2.303E-02 ?(  5.287E-02 1.43E+02 2.84E+01 G  
778.90 1.615E-03 %   1.571E-01 5.91E+03 1.30E+01 G  
964.08 5.571E-04 %   5.882E-02 6.43E+03 1.45E+01 G  

1112.08 1.297E-01  (  1.440E-01 7.55E+01 1.34E+01 G  
1408.01 0.000E+00 &   1.826E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.2480E-02                                      3.14E+03             
873.18-1.044E-02 ?(  1.185E-01 6.99E+02 1.22E+01 G  
123.07 1.833E-02 &(  3.579E-02 1.22E+02 4.04E+01 G  

1274.43 6.136E-03 ?(  6.661E-02 6.67E+02 3.49E+01 G  
723.30-5.444E-02 +   1.189E-01 1.38E+02 2.00E+01 G  

1004.72-1.417E-03 %   1.260E-01 5.40E+03 1.79E+01 G  
996.25 3.763E-02 &(  1.855E-01 3.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1520E+01                                      4.57E+11             
1460.82 1.152E+01  (P 3.171E-01 4.69E+00 1.06E+01 G  

Pa-234   N   5.6712E-02                                      1.63E+12             
131.30 5.106E-02 ?(  8.372E-02 1.03E+02 1.82E+01 G  
569.50-1.940E-02 -   1.637E-01 5.19E+02 9.30E+00 G  
946.00-1.687E-02 -   1.531E-01 5.58E+02 1.35E+01 G  
880.52 0.000E+00 -   2.706E-01 1.00E+03 1.05E+01 G  
883.24 6.733E-02 ?(  2.106E-01 1.97E+02 9.70E+00 G  

Pb-212   N   4.3052E-01                                      5.12E+12             
238.63 4.305E-01  (P 3.672E-02 8.28E+00 4.36E+01 G  
300.09-5.230E-04 &   5.853E-01 6.79E+04 3.18E+00 G  

Pb-214   N   4.7845E-01                                      5.84E+05             
351.93 4.758E-01  (P 3.858E-02 8.66E+00 3.56E+01 G  
295.22 4.836E-01  (P 8.645E-02 1.52E+01 1.84E+01 G  
242.00 7.318E-01 +   2.108E-01 2.34E+01 7.27E+00 G  

Ra-226   N   1.1054E+00                                      5.84E+05             
186.21 1.105E+00  (  3.587E-01 2.50E+01 3.56E+00 G  

Th-234   N   6.6871E-01                                      1.63E+12             
63.30 5.849E-01 ?(  1.056E+00 1.13E+02 3.75E+00 G  
92.59 7.411E-01  (  3.944E-01 3.56E+01 4.34E+00 G  

Tl-208   N   1.6352E-01                                      5.12E+12             
583.19 1.614E-01  (  1.722E-02 1.31E+01 8.50E+01 G  
277.37 1.903E-01  (  2.014E-01 6.88E+01 6.60E+00 G  
860.53 1.102E-01 -   1.537E-01 9.16E+01 1.24E+01 G  

U-235    N   4.6192E-02                                      2.57E+11             
143.77-4.183E-02 ?(  1.535E-01 2.26E+02 1.09E+01 G  
205.32-1.214E-01 &   3.183E-01 1.62E+02 5.02E+00 G  
163.36 7.237E-02 &(  3.081E-01 2.62E+02 5.08E+00 G  
185.72 6.075E-02  (  2.775E-02 3.08E+01 5.70E+01 G  

Energy duplication    
93.35 8.194E-01     3.084E-01 2.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.39       138.        15.     0.006   225.09   5.849E-01   
Th-234      90.02       101.        44.     0.016    71.28   7.411E-01   
U-235       93.35       111.        65.     0.024    51.97   8.194E-01   
Eu-154     122.71       103.        12.     0.004   243.94   1.833E-02   
Pa-234     132.64       120.        16.     0.006   205.42   5.106E-02   
U-235      143.55       148.        -8.    -0.003   451.19  -4.183E-02   
U-235      162.89       125.         6.     0.002   523.01   7.237E-02   
U-235      186.04       119.        56.     0.021    61.60   6.075E-02   
U-235      204.35       112.        -9.    -0.003   324.95  -1.214E-01   
Pa-234     569.23        27.        -1.    -0.001  1037.91  -1.940E-02   
Cs-137     662.89        34.         1.     0.000  1614.89   1.691E-03   
Eu-154     724.07        47.        -7.    -0.003   275.38  -5.444E-02   
Bi-212     727.28        27.        17.     0.006   100.33   3.731E-01   
Bi-212     785.26        25.         5.     0.002   289.50   7.210E-01   
Eu-154     869.63        13.        -1.     0.000  1397.40  -1.044E-02   
Pa-234     883.02        27.         4.     0.001   393.26   6.733E-02   
Pa-234     945.92        25.        -1.     0.000  1115.46  -1.687E-02   
Eu-154     995.96        20.         2.     0.001   613.97   3.763E-02   
Eu-154    1274.58        20.         1.     0.000  1333.48   6.136E-03   
Co-60     1332.00        24.        -3.    -0.001   447.40  -7.501E-03   
Bi-212    1621.11        12.         1.     0.000  1729.00   1.014E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9404E-01    7.9404E-01   1.6498E-01    1.7473E-01  4.208E-02
Am-241 #A    4.6362E-03    4.6371E-03   1.3939E-01    1.3939E-01  1.146E-01
Bi-212 #     4.2284E-01    4.2284E-01   4.2422E-01    4.2477E-01  2.692E-01
Bi-214       4.8602E-01    4.8604E-01   8.7528E-02    9.0275E-02  3.785E-02
Co-60  #A   -7.3858E-03   -7.5012E-03   3.3560E-02    3.3562E-02  2.677E-02
Cs-137 #A    1.6864E-03    1.6910E-03   2.7308E-02    2.7308E-02  2.233E-02
Eu-152  A    4.3626E-02    4.3891E-02   6.6198E-02    6.6246E-02  5.809E-02
Eu-154 #A    1.2362E-02    1.2480E-02   3.0443E-02    3.0450E-02  1.185E-01
K-40         1.1520E+01    1.1520E+01   1.1245E+00    1.2649E+00  3.171E-01
Pa-234 #A    5.6712E-02    5.6712E-02   1.1650E-01    1.1735E-01  8.372E-02
Pb-212       4.3052E-01    4.3052E-01   7.2588E-02    8.0850E-02  3.672E-02
Pb-214       4.7843E-01    4.7845E-01   8.6828E-02    9.0820E-02  3.858E-02
Ra-226       1.1054E+00    1.1054E+00   5.5241E-01    5.5748E-01  3.587E-01
Th-234 #A    6.6871E-01    6.6871E-01   4.7666E-01    4.8084E-01  1.056E+00
Tl-208       1.6352E-01    1.6352E-01   4.2686E-02    4.3971E-02  1.722E-02
U-235  #A    4.6192E-02    4.6192E-02   2.8453E-02    2.8607E-02  1.535E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.498E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.4978001E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-19                Received:        01/30/13                      
Lab ID:          243262-003                    Prepared:        02/13/13 10:23                
Matrix:          Soil                          Analyzed:        03/14/13 12:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0159 U         0.163          0.134             0.9    
Bismuth-212                          0.977            0.456          0.279                    
Bismuth-214                          0.547            0.0996         0.0422                   
Cesium-137                          -0.00352 U        0.0221         0.0178            0.07   
Cobalt-60                            0.000229 U       0.0261         0.0215            0.03   
Europium-152                        -0.0387 U         0.0776         0.0611            0.1    
Europium-154                         0.0296 U         0.0400         0.131             0.2    
Lead-212                             0.698            0.0905         0.0438                   
Lead-214                             0.706            0.103          0.0411                   
Potassium-40                         9.00             0.980          0.271                    
Protactinium-234                    -0.0847 U         0.126          0.0997                   
Radium-226 (By Bismuth-214)          0.547            0.0996         0.0422            0.2    
Thallium-208                         0.221            0.0458         0.0183                   
Thorium-232 (By Actinium-228)        0.782            0.126          0.0684            0.9    
Thorium-234                          0.677 U          0.602          1.21                     
Uranium-235                          0.0597 U         0.0434         0.141             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243262-003                   Client ID : 12-PE-E0773-19        

Seqnum : 1513105583006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130314_006                                Batch         : 195398                       Time      : 14-MAR-2013 12:48     

Cal    : 14-MAR-2013 07:54:37,09-JAN-2013 12:22:14     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0159        0.134   .1633         .1633        0.0020  u    
Bismuth-212                     0.977         0.279   .45551        .45825       0.10    u    
Bismuth-214                     0.547         0.0422  .09962        .10268       -0.0053 u    
Cesium-137                      -0.00352      0.0178  .022141       .022142      0       u    
Cobalt-60                       0.000229      0.0215  .026117       .026117      0.0023  u    
Europium-152                    -0.0387       0.0611  .077574       .077605      0.040   u    
Europium-154                    0.0296        0.131   .039986       .040016      0.0073  u    
Lead-212                        0.698         0.0438  .090497       .10735       -0.014  u    
Lead-214                        0.706         0.0411  .1032         .11043       0.011   u    
Potassium-40                    9.00          0.271   .98038        1.0797       -0.15   u    
Protactinium-234                -0.0847       0.0997  .12576        .12752       0.037   u    
Radium-226 (By Bismuth-214)     0.547         0.0422  .09962        .10268       -0.0053 u    
Thallium-208                    0.221         0.0183  .04576        .047926      0.0068  u    
Thorium-232 (By Actinium-228)   0.782         0.0684  .12561        .1378        0.032   u    
Thorium-234                     0.677         1.21    .60194        .60534       0.022   u    
Uranium-235                     0.0597        0.141   .043369       .043538      -0.052  u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-19          
Sample Description: 243262-003, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130314_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:42           Live Time: 2700   sec

Acquisition Time: 3/14/2013 12:48:59        Real Time: 2703   sec
Analysis Time: 3/14/2013 13:34           Dead Time: 0.10   %

Analysis Quantity: 3.240E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.820E-01      1.256E-01      1.378E-01      6.838E-02
Am-241    #AB    1.585E-02      1.633E-01      1.633E-01      1.336E-01
Bi-212           9.773E-01      4.555E-01      4.582E-01      2.792E-01
Bi-214           5.471E-01      9.962E-02      1.027E-01      4.220E-02
Co-60     #AB    2.294E-04      2.612E-02      2.612E-02      2.148E-02
Cs-137    #AB   -3.525E-03      2.214E-02      2.214E-02      1.780E-02
Eu-152    #AB   -3.865E-02      7.757E-02      7.761E-02      6.106E-02
Eu-154    #AB    2.959E-02      3.999E-02      4.002E-02      1.312E-01
K-40             9.000E+00      9.804E-01      1.080E+00      2.705E-01
Pa-234    #AB   -8.468E-02      1.258E-01      1.275E-01      9.973E-02
Pb-212           6.982E-01      9.050E-02      1.073E-01      4.378E-02
Pb-214           7.063E-01      1.032E-01      1.104E-01      4.113E-02
Ra-226           6.950E-01      5.852E-01      5.871E-01      4.153E-01
Th-234     AB    6.774E-01      6.019E-01      6.053E-01      1.214E+00
Tl-208           2.207E-01      4.576E-02      4.793E-02      1.831E-02
U-235     #AB    5.966E-02      4.337E-02      4.354E-02      1.410E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.441E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:17:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

Sample description                                             
243262-003, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314_006.An1

Acquisition information
Start time:                 3/14/2013 12:48:59
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2400E+02) = 

8.3417E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:17:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1313

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.37        3. 515.01   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.63       15. 111.89   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.92       88.  21.29   0.85  2.844E-02
77.28      191.  11.03   0.85  3.019E-02
92.69       38.  44.43   0.87  3.953E-02    92.59   4.343  6.781E-01 Th234 

93.35   5.760  5.066E-01 U235  
93.38       46.  40.63   0.87  3.990E-02    93.35   4.100  8.644E-01 Ac228 

93.35   5.760  6.153E-01 U235  
93.46       37.  46.59   0.87  3.990E-02    93.35   4.100  7.008E-01 Ac228 

93.35   5.760  4.988E-01 U235  
122.37       23.  67.56   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.701E-02 Eu154 
144.75       16.  97.39   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.089E-02 U235  
185.92       48.  36.35   0.96  4.819E-02   185.72  57.000  5.366E-02 U235  

186.21   3.555  8.612E-01 Ra226 
185.72  57.000  5.366E-02 U235  

186.15       38.  42.10   0.72  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.950E-01 Ra226 

238.52      431.   6.36   1.04  4.319E-02   238.63  43.600  6.940E-01 Pb212 
241.67       75.  24.78   0.85  4.285E-02   242.00   7.268  7.440E-01 Pb214 
246.76       11.  70.00   0.66  4.240E-02
277.26       34.  35.44   0.39  3.962E-02   277.37   6.600  4.064E-01 Tl208 
295.07      170.  11.23   1.16  3.815E-02   295.22  18.414  7.256E-01 Pb214 
299.88       29.  37.67   1.07  3.774E-02   300.09   3.180  7.553E-01 Pb212 
338.14      103.  13.91   1.25  3.495E-02   338.32  11.400  7.959E-01 Ac228 
351.69      278.   7.09   1.20  3.405E-02   351.93  35.600  6.886E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:17:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.13        9.  97.62   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34      147.  10.37   0.60  2.416E-02   583.19  85.000  2.207E-01 Tl208 
609.30      197.   8.72   1.39  2.345E-02   609.31  45.490  5.471E-01 Bi214 
727.43        5. 131.30   1.44  2.086E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  1.228E-01 Bi212 
723.30  20.050  4.096E-02 Eu154 

727.67       43.  23.30   1.45  2.078E-02   723.30  20.050  3.208E-01 Eu154 
727.33   6.650  9.616E-01 Bi212 

779.69        1. 547.42   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.06       10.  84.54   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.33       11.  68.71   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.35        5. 153.35   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.30      123.  11.40   0.93  1.779E-02   911.20  26.200  8.180E-01 Ac228 
968.99       62.  16.04   1.09  1.704E-02   968.96  15.900  7.128E-01 Ac228 

1120.16       51.  18.91   1.05  1.535E-02  1120.29  14.910  6.939E-01 Bi214 
1460.70      385.   5.22   1.78  1.254E-02  1460.82  10.550  9.000E+00 K40   
1622.53        4.  84.84   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.04       20.  30.89   2.09  1.069E-02  1764.49  15.310  3.765E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.95    74.91       135.        65. 2.286E+03   56.32   0.791  -        
308.37    77.26       170.       160. 5.289E+03   29.41   0.605  -      s 
985.88   246.76        23.        11. 2.500E+02  140.00   0.655  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.86    59.37       103.         3.     0.001  1030.02   0.831s
Th-234    253.87    63.63       139.        15.     0.006   223.77   0.835s
Th-234    369.62    92.59       121.        38.     0.014    88.87   0.866D
Ac-228    372.67    93.35       131.        37.     0.014    93.18   0.866D
U-235     372.67    93.35       150.        46.     0.017    81.27   0.866D
Eu-154    488.64   122.37       112.        23.     0.009   135.12   0.897s
Pa-234    519.31   130.04       156.       -25.    -0.009   148.52   0.905 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:17:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     578.11   144.75       115.        16.     0.006   194.79   0.918s
U-235     658.57   164.88       109.        -2.    -0.001  1848.59   0.937s
U-235     742.66   185.92       127.        48.     0.018    72.70   0.960 
Ra-226    743.56   186.15        98.        38.     0.014    84.21   0.723 
U-235     820.01   205.27       133.        -4.    -0.002   791.24   0.979s
Pb-212    952.93   238.52       131.       423.     0.157    12.72   1.044 
Pb-214    965.54   241.67       104.        75.     0.028    49.56   0.853s
Tl-208   1107.81   277.26        48.        34.     0.013    70.88   0.395s
Pb-214   1178.99   295.07        71.       165.     0.061    22.46   1.155 
Pb-212   1198.22   299.88        50.        29.     0.011    75.33   1.071 
Ac-228   1351.20   338.14        37.       103.     0.038    27.81   1.253 
Eu-152   1375.50   344.22        60.       -11.    -0.004   200.70   1.113s
Pb-214   1405.39   351.69        48.       270.     0.100    14.17   1.201 
Pa-234   2274.92   569.13        33.         9.     0.003   195.25   1.315s
Tl-208   2331.76   583.34        27.       147.     0.054    20.74   0.600s
Bi-214   2435.62   609.30        39.       189.     0.070    17.44   1.393 
Cs-137   2654.10   663.92        22.        -2.    -0.001   628.14   1.393s
Eu-154   2908.18   727.43        23.         5.     0.002   262.59   1.443s
Bi-212   2909.14   727.67        29.        43.     0.016    46.61   1.446 
Eu-152   3117.30   779.69        26.         1.     0.000  1094.85   1.487s
Bi-212   3138.77   785.06        29.        10.     0.004   169.09   1.492 
Tl-208   3439.95   860.33        23.        11.     0.004   137.43   1.550s
Eu-154   3483.90   871.31        16.        -1.     0.000  1174.48   1.560s
Pa-234   3518.11   879.86        25.        -1.    -0.001   970.23   1.565s
Pa-234   3532.08   883.35        24.         5.     0.002   306.70   1.567s
Ac-228   3643.93   911.30        20.       123.     0.046    22.80   0.926s
Eu-152   3852.60   963.43        36.        -3.    -0.001   645.51   1.626s
Ac-228   3874.82   968.99        12.        62.     0.023    32.07   1.093s
Bi-214   4479.96  1120.16        18.        51.     0.019    37.83   1.054s
Co-60    4692.94  1173.35        20.        -1.     0.000  1728.89   1.769s
Eu-154   5098.02  1274.51        22.        -2.    -0.001   813.03   1.832s
Eu-152   5637.47  1409.21        19.        -4.    -0.001   330.73   1.909s
K-40     5843.73  1460.70        25.       385.     0.143    10.44   1.776 
Bi-212   6492.09  1622.53         4.         4.     0.002   169.67   2.020s
Bi-214   7059.17  1764.04         9.        20.     0.007    61.79   2.086s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8204E-01                                      5.12E+12             
911.20 8.180E-01  (  6.838E-02 1.14E+01 2.62E+01 G  
968.96 7.128E-01  (  9.012E-02 1.60E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:17:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 7.959E-01  (  1.105E-01 1.39E+01 1.14E+01 G  

Energy duplication    
93.35 7.008E-01     5.035E-01 4.66E+01 4.10E+00 XA 

Am-241   I   1.5854E-02                                      1.58E+05             
59.54 1.585E-02 ?(  1.336E-01 5.15E+02 3.59E+01 G  

Bi-212   N   9.7733E-01                                      5.12E+12             
727.33 9.616E-01 ?(  2.792E-01 2.33E+01 6.65E+00 G  
785.37 1.372E+00  (  1.768E+00 8.45E+01 1.11E+00 G  

1620.74 7.566E-01 ?(  8.679E-01 8.48E+01 1.51E+00 G  

Bi-214   N   5.4708E-01                                      5.84E+05             
609.31 5.471E-01  (P 4.220E-02 8.72E+00 4.55E+01 G  

1120.29 6.939E-01 + P 1.319E-01 1.89E+01 1.49E+01 G  
1764.49 3.765E-01 -   1.321E-01 3.09E+01 1.53E+01 G  

Co-60    T   2.2935E-04                                      1.93E+03             
1332.49 2.294E-04 %(  2.148E-02 5.69E+03 1.00E+02 G  
1173.23-1.552E-03 +   2.191E-02 8.64E+02 9.98E+01 G  

Cs-137   I  -3.5249E-03                                      1.10E+04             
661.66-3.525E-03 ?(  1.780E-02 3.14E+02 8.50E+01 G  

Eu-152   I  -3.8652E-02                                      4.94E+03             
344.28-3.865E-02 ?(  6.106E-02 1.00E+02 2.66E+01 G  
121.78 0.000E+00 +   6.347E-02 1.00E+03 2.84E+01 G  
778.90 1.613E-02 +   1.437E-01 5.47E+02 1.30E+01 G  
964.08-3.363E-02 +   1.756E-01 3.23E+02 1.45E+01 G  

1112.08-4.160E-03 %   1.454E-01 2.13E+03 1.34E+01 G  
1408.01-4.534E-02 +   1.176E-01 1.65E+02 2.09E+01 G  

Eu-154   I   2.9593E-02                                      3.14E+03             
873.18-1.377E-02 ?(  1.312E-01 5.87E+02 1.22E+01 G  
123.07 3.701E-02 ?(  3.921E-02 6.76E+01 4.04E+01 G  

1274.43-1.072E-02 &   7.051E-02 4.07E+02 3.49E+01 G  
723.30 4.096E-02 ?(  8.380E-02 1.31E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.178E-01 1.00E+03 1.79E+01 G  
996.25-1.224E-02 %   2.021E-01 1.01E+03 1.05E+01 G  

K-40     N   8.9997E+00                                      4.57E+11             
1460.82 9.000E+00  (P 2.705E-01 5.22E+00 1.06E+01 G  

Pa-234   N  -8.4675E-02                                      1.63E+12             
131.30-8.468E-02 ?(  9.973E-02 7.43E+01 1.82E+01 G  
569.50 1.207E-01 +   1.823E-01 9.76E+01 9.30E+00 G  
946.00 0.000E+00 +   1.490E-01 1.00E+03 1.35E+01 G  
880.52-2.410E-02 +   1.898E-01 4.85E+02 1.05E+01 G  
883.24 8.266E-02 &   1.992E-01 1.53E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.9820E-01                                      5.12E+12             
238.63 6.940E-01  (P 4.378E-02 6.36E+00 4.36E+01 G  
300.09 7.553E-01 ?(P 4.231E-01 3.77E+01 3.18E+00 G  

Pb-214   N   7.0628E-01                                      5.84E+05             
351.93 6.886E-01  (P 4.113E-02 7.09E+00 3.56E+01 G  
295.22 7.256E-01  (P 8.645E-02 1.12E+01 1.84E+01 G  
242.00 7.440E-01  (  2.357E-01 2.48E+01 7.27E+00 G  

Ra-226   N   6.9496E-01                                      5.84E+05             
186.21 6.950E-01  (  4.153E-01 4.21E+01 3.56E+00 G  

Th-234   N   6.7736E-01                                      1.63E+12             
63.30 6.765E-01 &(  1.214E+00 1.12E+02 3.75E+00 G  
92.59 6.781E-01  (  4.619E-01 4.44E+01 4.34E+00 G  

Tl-208   N   2.2068E-01                                      5.12E+12             
583.19 2.207E-01  (  1.831E-02 1.04E+01 8.50E+01 G  
277.37 4.064E-01 +   1.899E-01 3.54E+01 6.60E+00 G  
860.53 1.482E-01 &   1.507E-01 6.87E+01 1.24E+01 G  

U-235    N   5.9656E-02                                      2.57E+11             
143.77 9.089E-02 ?(  1.410E-01 9.74E+01 1.09E+01 G  
205.32-5.507E-02 -   3.562E-01 3.96E+02 5.02E+00 G  
163.36-1.960E-02 -   2.973E-01 9.24E+02 5.08E+00 G  
185.72 5.366E-02  (  2.948E-02 3.63E+01 5.70E+01 G  

Energy duplication    
93.35 6.153E-01     3.837E-01 4.06E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.37       103.         3.     0.001  1030.02   1.585E-02   
U-235       93.35       150.        46.     0.017    81.27   6.153E-01   
Eu-154     122.37       112.        23.     0.009   135.12   3.701E-02   
Pa-234     130.04       156.       -25.    -0.009   148.52  -8.468E-02   
U-235      144.75       115.        16.     0.006   194.79   9.089E-02   
U-235      164.88       109.        -2.    -0.001  1848.59  -1.960E-02   
U-235      185.92       127.        48.     0.018    72.70   5.366E-02   
U-235      205.27       133.        -4.    -0.002   791.24  -5.507E-02   
Eu-152     344.22        60.       -11.    -0.004   200.70  -3.865E-02   
Pa-234     569.13        33.         9.     0.003   195.25   1.207E-01   
Cs-137     663.92        22.        -2.    -0.001   628.14  -3.525E-03   
Eu-154     727.43        23.         5.     0.002   262.59   4.096E-02   
Eu-152     779.69        26.         1.     0.000  1094.85   1.613E-02   
Eu-154     871.31        16.        -1.     0.000  1174.48  -1.377E-02   
Pa-234     879.86        25.        -1.    -0.001   970.23  -2.410E-02   
Pa-234     883.35        24.         5.     0.002   306.70   8.266E-02   
Eu-152     963.43        36.        -3.    -0.001   645.51  -3.363E-02   
Co-60     1173.35        20.        -1.     0.000  1728.89  -1.552E-03   
Eu-154    1274.51        22.        -2.    -0.001   813.03  -1.072E-02   
Eu-152    1409.21        19.        -4.    -0.001   330.73  -4.534E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8204E-01    7.8204E-01   1.2561E-01    1.3780E-01  6.838E-02
Am-241 #A    1.5851E-02    1.5854E-02   1.6330E-01    1.6330E-01  1.336E-01
Bi-212       9.7733E-01    9.7733E-01   4.5551E-01    4.5825E-01  2.792E-01
Bi-214       5.4705E-01    5.4708E-01   9.9620E-02    1.0268E-01  4.220E-02
Co-60  #A    2.2582E-04    2.2935E-04   2.6117E-02    2.6117E-02  2.148E-02
Cs-137 #A   -3.5153E-03   -3.5249E-03   2.2141E-02    2.2142E-02  1.780E-02
Eu-152 #A   -3.8419E-02   -3.8652E-02   7.7574E-02    7.7605E-02  6.106E-02
Eu-154 #A    2.9313E-02    2.9593E-02   3.9986E-02    4.0016E-02  1.312E-01
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K-40         8.9997E+00    8.9997E+00   9.8038E-01    1.0797E+00  2.705E-01
Pa-234 #A   -8.4675E-02   -8.4675E-02   1.2576E-01    1.2752E-01  9.973E-02
Pb-212       6.9820E-01    6.9820E-01   9.0497E-02    1.0735E-01  4.378E-02
Pb-214       7.0624E-01    7.0628E-01   1.0320E-01    1.1043E-01  4.113E-02
Ra-226       6.9493E-01    6.9496E-01   5.8520E-01    5.8709E-01  4.153E-01
Th-234  A    6.7736E-01    6.7736E-01   6.0194E-01    6.0534E-01  1.214E+00
Tl-208       2.2068E-01    2.2068E-01   4.5760E-02    4.7926E-02  1.831E-02
U-235  #A    5.9656E-02    5.9656E-02   4.3369E-02    4.3538E-02  1.410E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.363E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.3626287E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-20                Received:        01/30/13                      
Lab ID:          243262-004                    Prepared:        02/13/13 10:25                
Matrix:          Soil                          Analyzed:        03/14/13 10:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:47                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0452 U         0.162          0.131             0.9     
Bismuth-212                          0.602            0.564          0.246                     
Bismuth-214                          0.484            0.104          0.0446                    
Cesium-137                           0.00257 U        0.0258         0.0210            0.07    
Cobalt-60                           -0.000238 U       0.000526       0.0243            0.03    
Europium-152                         0.0414 U         0.0672         0.0588            0.1     
Europium-154                         0.0228 U         0.0351         0.132             0.2     
Lead-212                             0.534            0.0880         0.0452                    
Lead-214                             0.541            0.0988         0.0463                    
Potassium-40                        13.9              1.20           0.257                     
Protactinium-234                     0.0107 U         0.0338         0.0989                    
Radium-226 (By Bismuth-214)          0.484            0.104          0.0446            0.2     
Thallium-208                         0.198            0.0427         0.0162                    
Thorium-232 (By Actinium-228)        0.593            0.138          0.0532            0.9     
Thorium-234                          0.816 U          0.593          1.12                      
Uranium-235                          0.156            0.165          0.155             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243262-004                   Client ID : 12-PE-E0773-20        

Seqnum : 1503105564004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130314_004                                Batch         : 195398                       Time      : 14-MAR-2013 10:06     

Cal    : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   -0.0452       0.131   .16184        .16188       0.0020  u    
Bismuth-212                     0.602         0.246   .56411        .56496       0.10    u    
Bismuth-214                     0.484         0.0446  .10446        .10676       -0.0053 u    
Cesium-137                      0.00257       0.0210  .025777       .025777      0       u    
Cobalt-60                       -0.000238     0.0243  .00052561     .00052572    0.0023  u    
Europium-152                    0.0414        0.0588  .067165       .067207      0.040   u    
Europium-154                    0.0228        0.132   .035082       .035102      0.0073  u    
Lead-212                        0.534         0.0452  .088012       .098458      -0.014  u    
Lead-214                        0.541         0.0463  .098834       .10332       0.011   u    
Potassium-40                    13.9          0.257   1.1987        1.388        -0.15   u    
Protactinium-234                0.0107        0.0989  .03378        .033885      0.037   u    
Radium-226 (By Bismuth-214)     0.484         0.0446  .10446        .10676       -0.0053 u    
Thallium-208                    0.198         0.0162  .042706       .044575      0.0068  u    
Thorium-232 (By Actinium-228)   0.593         0.0532  .13794        .14447       0.032   u    
Thorium-234                     0.816         1.12    .59338        .59839       0.022   u    
Uranium-235                     0.156         0.155   .16495        .16526       -0.052  u    

u=use  

Page 1 of 1                                                                                                           1503105564004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-20          
Sample Description: 243262-004, 195398 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:47           Live Time: 2700   sec

Acquisition Time: 3/14/2013 10:06:52        Real Time: 2702   sec
Analysis Time: 3/14/2013 10:52           Dead Time: 0.06   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.925E-01      1.379E-01      1.445E-01      5.320E-02
Am-241    #AB   -4.520E-02      1.618E-01      1.619E-01      1.309E-01
Bi-212           6.024E-01      5.641E-01      5.650E-01      2.456E-01
Bi-214           4.844E-01      1.045E-01      1.068E-01      4.462E-02
Co-60     #AB   -2.379E-04      5.256E-04      5.257E-04      2.426E-02
Cs-137    #AB    2.568E-03      2.578E-02      2.578E-02      2.095E-02
Eu-152    #AB    4.139E-02      6.716E-02      6.721E-02      5.882E-02
Eu-154    #AB    2.284E-02      3.508E-02      3.510E-02      1.320E-01
K-40             1.392E+01      1.199E+00      1.388E+00      2.569E-01
Pa-234    #AB    1.073E-02      3.378E-02      3.389E-02      9.889E-02
Pb-212           5.337E-01      8.801E-02      9.846E-02      4.517E-02
Pb-214           5.413E-01      9.883E-02      1.033E-01      4.628E-02
Ra-226           9.274E-01      5.784E-01      5.818E-01      3.958E-01
Th-234    #AB    8.162E-01      5.934E-01      5.984E-01      1.120E+00
Tl-208           1.979E-01      4.271E-02      4.457E-02      1.616E-02
U-235     #      1.562E-01      1.650E-01      1.653E-01      1.545E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.885E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_004.An1               

Sample description                                             
243262-004, 195398                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314_004.An1

Acquisition information
Start time:                 3/14/2013 10:06:52
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0912

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.82       17. 103.47   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.81       92.  20.10   0.86  3.077E-02
77.15      128.  14.87   0.87  3.249E-02
92.90       50.  36.59   0.88  4.199E-02    92.59   4.343  9.013E-01 Th234 

93.35   4.100  9.466E-01 Ac228 
93.35   5.760  6.738E-01 U235  
93.35   5.760  6.738E-01 U235  

92.90       50.  36.59   0.88  4.199E-02    92.59   4.343  9.013E-01 Th234 
93.35   4.100  9.466E-01 Ac228 
93.35   5.760  6.738E-01 U235  

92.91       52.  36.35   0.88  4.163E-02    92.59   4.343  9.367E-01 Th234 
93.35   4.100  9.838E-01 Ac228 
93.35   5.760  7.003E-01 U235  

121.94       19.  81.13   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  3.118E-02 Eu154 

121.95       18.  76.79   0.92  5.016E-02   121.78  28.410  4.226E-02 Eu152 
123.07  40.400  2.972E-02 Eu154 

143.66       20.  84.04   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.157E-01 U235  

186.11       50.  31.18   0.73  4.879E-02   185.72  57.000  5.778E-02 U235  
186.21   3.555  9.274E-01 Ra226 
185.72  57.000  5.778E-02 U235  

205.06       18.  63.91   1.00  4.687E-02   205.32   5.020  2.445E-01 U235  
205.32   5.020  2.445E-01 U235  

238.62      318.   8.12   1.05  4.342E-02   238.63  43.600  5.337E-01 Pb212 
241.85       46.  39.09   0.76  4.308E-02   242.00   7.268  4.703E-01 Pb214 
277.47       17.  68.82   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.20       97.  18.46   0.57  3.815E-02   295.22  18.414  4.213E-01 Pb214 
300.07       17.  78.52   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.37       55.  26.59   0.62  3.484E-02   338.32  11.400  4.439E-01 Ac228 
344.75        2. 535.47   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
352.01      217.   8.75   1.26  3.392E-02   351.93  35.600  5.557E-01 Pb214 
510.86      104.  15.62   0.81  2.619E-02
569.53        5. 157.49   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.26      124.  10.79   1.27  2.388E-02   583.19  85.000  1.973E-01 Tl208 
609.48      159.  10.25   1.21  2.316E-02   609.31  45.490  4.626E-01 Bi214 
661.51        1. 501.99   1.44  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.16       14.  52.45   1.50  2.048E-02   727.33   6.650  3.305E-01 Bi212 
785.44        8. 102.82   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.82       11.  75.19   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.28        1. 428.51   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.13       78.  13.42   0.48  1.749E-02   911.20  26.200  5.531E-01 Ac228 
969.12       54.  19.02   0.80  1.674E-02   968.96  15.900  6.574E-01 Ac228 

1111.69        4. 164.74   1.79  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1121.01       39.  28.08   0.33  1.507E-02  1120.29  14.910  5.650E-01 Bi214 
1174.74        5. 170.29   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.24        5. 108.35   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      578.   4.16   1.73  1.228E-02  1460.82  10.550  1.392E+01 K40   
1620.88        7.  80.07   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.82       23.  27.05   2.17  1.046E-02  1764.49  15.310  4.709E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.48    74.86       162.        67. 2.178E+03   61.42   0.395  -      s 
308.83    77.20       128.       106. 3.275E+03   36.37   1.060  -      s 

2043.47   510.86        44.       104. 3.964E+03   31.24   0.811 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.35    59.33       119.        -9.    -0.003   358.04   0.848s
Th-234    255.32    63.82       138.        17.     0.006   206.94   0.852s
Th-234    371.65    92.91       156.        52.     0.019    72.70   0.884s
Ac-228    373.43    93.35       145.        50.     0.019    73.17   0.885D
U-235     373.43    93.35       145.        50.     0.019    73.17   0.885D
Eu-152    487.78   121.94       114.        19.     0.007   162.27   0.915s
Eu-154    487.79   121.95        91.        18.     0.007   153.58   0.917s
Pa-234    525.38   131.34       148.        -8.    -0.003   411.67   0.925s
U-235     574.65   143.66       133.        20.     0.007   168.07   0.939s
U-235     744.54   186.14       125.        45.     0.017    76.21   0.983s
Ra-226    744.40   186.11        83.        50.     0.018    62.37   0.729s
U-235     820.21   205.06        56.        18.     0.007   127.82   1.003s
Pb-212    954.43   238.62       129.       313.     0.116    16.24   1.048 
Pb-214    967.37   241.85       113.        46.     0.017    78.18   0.765s
Tl-208   1109.83   277.47        57.        17.     0.006   137.64   1.077s
Pb-214   1180.77   295.20        76.        92.     0.034    36.92   0.571s
Pb-212   1200.22   300.07        76.        17.     0.006   157.03   1.100s
Ac-228   1353.44   338.37        50.        55.     0.020    53.19   0.622s
Eu-152   1378.97   344.75        51.         2.     0.001  1070.95   1.144s
Pb-214   1408.01   352.01        55.       208.     0.077    17.50   1.257 
Pa-234   2278.15   569.53        30.         5.     0.002   314.97   1.358s
Tl-208   2333.09   583.26        19.       124.     0.046    21.59   1.269 
Bi-214   2438.02   609.48        39.       151.     0.056    20.50   1.215 
Cs-137   2646.17   661.51        27.         1.     0.001  1003.98   1.439s
Eu-154   2902.66   725.62        28.        -1.     0.000  1724.42   1.492s
Bi-212   2908.84   727.16        20.        14.     0.005   104.90   1.496s
Eu-152   3120.60   780.08        29.        -2.    -0.001   683.92   1.539s
Bi-212   3142.05   785.44        27.         8.     0.003   205.64   1.544 
Tl-208   3443.64   860.82        29.        11.     0.004   150.38   1.605s
Pa-234   3521.54   880.28        19.         1.     0.001   857.02   1.621s
Pa-234   3534.41   883.50        28.        -3.    -0.001   543.48   1.623s
Ac-228   3644.96   911.13        10.        78.     0.029    26.85   0.482s
Pa-234   3776.00   943.87        18.        -1.     0.000  1980.71   1.672s
Eu-152   3853.63   963.27        43.        -5.    -0.002   379.17   1.685s
Ac-228   3877.04   969.12        17.        54.     0.020    38.04   0.798s
Eu-154   3985.12   996.13        32.        -6.    -0.002   271.66   1.710s
Eu-154   4029.28  1007.16        23.        -5.    -0.002   300.38   1.716s
Eu-152   4447.57  1111.69        24.         4.     0.002   329.49   1.793s
Bi-214   4484.90  1121.01        26.        39.     0.015    56.16   0.334s
Co-60    4699.93  1174.74        30.         5.     0.002   340.59   1.836s
Co-60    5336.56  1333.80        18.        -4.    -0.002   281.59   1.939s
Eu-152   5630.55  1407.24        13.         5.     0.002   216.70   1.985s
K-40     5845.30  1460.89        20.       558.     0.207     8.32   1.728 
Bi-212   6485.83  1620.88        14.         7.     0.003   160.13   2.103s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7062.11  1764.82         8.        23.     0.009    54.09   2.173s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9251E-01                                      5.12E+12             
911.20 5.531E-01  (  5.320E-02 1.34E+01 2.62E+01 G  
968.96 6.574E-01  (  1.158E-01 1.90E+01 1.59E+01 G  
338.32 4.439E-01 -   1.345E-01 2.66E+01 1.14E+01 G  

Energy duplication    
93.35 9.466E-01 &   5.267E-01 3.66E+01 4.10E+00 XA 

Am-241   I  -4.5202E-02                                      1.58E+05             
59.54-4.520E-02 ?(  1.309E-01 1.79E+02 3.59E+01 G  

Bi-212   N   6.0237E-01                                      5.12E+12             
727.33 3.305E-01 ?(  2.456E-01 5.24E+01 6.65E+00 G  
785.37 1.153E+00  (  1.829E+00 1.03E+02 1.11E+00 G  

1620.74 1.395E+00 &(  1.633E+00 8.01E+01 1.51E+00 G  

Bi-214   N   4.8444E-01                                      5.84E+05             
609.31 4.626E-01  (P 4.462E-02 1.02E+01 4.55E+01 G  

1120.29 5.650E-01  (P 1.698E-01 2.81E+01 1.49E+01 G  
1764.49 4.709E-01 ?(  1.351E-01 2.70E+01 1.53E+01 G  

Co-60    T  -2.3788E-04                                      1.93E+03             
1332.49-1.110E-02 ?(  2.426E-02 1.41E+02 1.00E+02 G  
1173.23 1.064E-02 &(  2.874E-02 1.70E+02 9.98E+01 G  

Cs-137   I   2.5675E-03                                      1.10E+04             
661.66 2.567E-03 &(  2.095E-02 5.02E+02 8.50E+01 G  

Eu-152   I   4.1392E-02                                      4.94E+03             
344.28 6.730E-03 ?(  5.882E-02 5.35E+02 2.66E+01 G  
121.78 4.433E-02 ?(  5.688E-02 8.11E+01 2.84E+01 G  
778.90-2.913E-02 +   1.610E-01 3.42E+02 1.30E+01 G  
964.08-6.729E-02 +   2.043E-01 1.90E+02 1.45E+01 G  

1112.08 6.985E-02 &(  1.814E-01 1.65E+02 1.34E+01 G  
1408.01 6.329E-02 ?(  1.032E-01 1.08E+02 2.09E+01 G  

Eu-154   I   2.2842E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.320E-01 1.00E+03 1.22E+01 G  
123.07 2.972E-02 ?(  3.584E-02 7.68E+01 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 3.299E-04 &   8.477E-02 1.56E+04 3.49E+01 G  
723.30-6.947E-03 +   9.792E-02 8.62E+02 2.00E+01 G  

1004.72-5.345E-02 +   1.260E-01 1.50E+02 1.79E+01 G  
996.25-1.162E-01 +   2.483E-01 1.36E+02 1.05E+01 G  

K-40     N   1.3921E+01                                      4.57E+11             
1460.82 1.392E+01  (P 2.569E-01 4.16E+00 1.06E+01 G  

Pa-234   N   1.0725E-02                                      1.63E+12             
131.30-2.958E-02 &(  9.889E-02 2.06E+02 1.82E+01 G  
569.50 7.298E-02 &(  1.817E-01 1.57E+02 9.30E+00 G  
946.00-8.543E-03 &   1.382E-01 9.90E+02 1.35E+01 G  
880.52 2.544E-02 &(  1.763E-01 4.29E+02 1.05E+01 G  
883.24-5.272E-02 +   2.303E-01 2.72E+02 9.70E+00 G  

Pb-212   N   5.3367E-01                                      5.12E+12             
238.63 5.337E-01  (P 4.517E-02 8.12E+00 4.36E+01 G  
300.09 4.452E-01 -   5.470E-01 7.85E+01 3.18E+00 G  

Pb-214   N   5.4127E-01                                      5.84E+05             
351.93 5.557E-01  (P 4.628E-02 8.75E+00 3.56E+01 G  
295.22 4.213E-01 - P 9.361E-02 1.85E+01 1.84E+01 G  
242.00 4.703E-01  (  2.559E-01 3.91E+01 7.27E+00 G  

Ra-226   N   9.2736E-01                                      5.84E+05             
186.21 9.274E-01  (  3.958E-01 3.12E+01 3.56E+00 G  

Th-234   N   8.1618E-01                                      1.63E+12             
63.30 6.766E-01 &(  1.120E+00 1.03E+02 3.75E+00 G  
92.59 9.367E-01 *(  5.189E-01 3.64E+01 4.34E+00 G  

Tl-208   N   1.9785E-01                                      5.12E+12             
583.19 1.973E-01  (  1.616E-02 1.08E+01 8.50E+01 G  
277.37 2.054E-01 ?(  2.177E-01 6.88E+01 6.60E+00 G  
860.53 1.585E-01 -   1.800E-01 7.52E+01 1.24E+01 G  

U-235    N   1.5623E-01                                      2.57E+11             
143.77 1.157E-01 ?(  1.545E-01 8.40E+01 1.09E+01 G  
205.32 2.445E-01  (  2.391E-01 6.39E+01 5.02E+00 G  
163.36 0.000E+00 &   3.519E-01 1.00E+03 5.08E+00 G  
185.72 5.233E-02 -   3.024E-02 3.81E+01 5.70E+01 G  

Energy duplication    
93.35 6.738E-01 *   3.749E-01 3.66E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33       119.        -9.    -0.003   358.04  -4.520E-02   
Th-234      63.82       138.        17.     0.006   206.94   6.766E-01   
Th-234      92.91       156.        52.     0.019    72.70   9.367E-01   
U-235       93.35       145.        50.     0.019    73.17   6.738E-01   
Eu-152     121.94       114.        19.     0.007   162.27   4.433E-02   
Eu-154     121.95        91.        18.     0.007   153.58   2.972E-02   
Pa-234     131.34       148.        -8.    -0.003   411.67  -2.958E-02   
U-235      143.66       133.        20.     0.007   168.07   1.157E-01   
U-235      186.14       125.        45.     0.017    76.21   5.233E-02   
U-235      205.06        56.        18.     0.007   127.82   2.445E-01   
Eu-152     344.75        51.         2.     0.001  1070.95   6.730E-03   
Pa-234     569.53        30.         5.     0.002   314.97   7.298E-02   
Cs-137     661.51        27.         1.     0.001  1003.98   2.567E-03   
Eu-154     725.62        28.        -1.     0.000  1724.42  -6.947E-03   
Eu-152     780.08        29.        -2.    -0.001   683.92  -2.913E-02   
Pa-234     880.28        19.         1.     0.001   857.02   2.544E-02   
Pa-234     883.50        28.        -3.    -0.001   543.48  -5.272E-02   
Pa-234     943.87        18.        -1.     0.000  1980.71  -8.543E-03   
Eu-152     963.27        43.        -5.    -0.002   379.17  -6.729E-02   
Eu-154     996.13        32.        -6.    -0.002   271.66  -1.162E-01   
Eu-154    1007.16        23.        -5.    -0.002   300.38  -5.345E-02   
Eu-152    1111.69        24.         4.     0.002   329.49   6.985E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1174.74        30.         5.     0.002   340.59   1.064E-02   
Co-60     1333.80        18.        -4.    -0.002   281.59  -1.110E-02   
Eu-152    1407.24        13.         5.     0.002   216.70   6.329E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9251E-01    5.9251E-01   1.3794E-01    1.4447E-01  5.320E-02
Am-241 #A   -4.5193E-02   -4.5202E-02   1.6184E-01    1.6188E-01  1.309E-01
Bi-212       6.0237E-01    6.0237E-01   5.6411E-01    5.6496E-01  2.456E-01
Bi-214       4.8441E-01    4.8444E-01   1.0446E-01    1.0676E-01  4.462E-02
Co-60  #A   -2.3422E-04   -2.3788E-04   5.2561E-04    5.2572E-04  2.426E-02
Cs-137 #A    2.5605E-03    2.5675E-03   2.5777E-02    2.5777E-02  2.095E-02
Eu-152 #A    4.1143E-02    4.1392E-02   6.7165E-02    6.7207E-02  5.882E-02
Eu-154 #A    2.2627E-02    2.2842E-02   3.5082E-02    3.5102E-02  1.320E-01
K-40         1.3921E+01    1.3921E+01   1.1987E+00    1.3880E+00  2.569E-01
Pa-234 #A    1.0725E-02    1.0725E-02   3.3780E-02    3.3885E-02  9.889E-02
Pb-212       5.3367E-01    5.3367E-01   8.8012E-02    9.8458E-02  4.517E-02
Pb-214       5.4124E-01    5.4127E-01   9.8834E-02    1.0332E-01  4.628E-02
Ra-226       9.2731E-01    9.2736E-01   5.7836E-01    5.8177E-01  3.958E-01
Th-234 #A    8.1618E-01    8.1618E-01   5.9338E-01    5.9839E-01  1.120E+00
Tl-208       1.9785E-01    1.9785E-01   4.2706E-02    4.4575E-02  1.616E-02
U-235  #C    1.5623E-01    1.5623E-01   1.6495E-01    1.6526E-01  1.545E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.780E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.7800697E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-21                Received:        01/30/13                      
Lab ID:          243262-005                    Prepared:        02/13/13 10:31                
Matrix:          Soil                          Analyzed:        03/14/13 11:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0531 U        0.178          0.144            0.9     
Bismuth-212                           0.928           0.421          0.257                    
Bismuth-214                           0.544           0.0990         0.0408                   
Cesium-137                            0.00507 U       0.0214         0.0170           0.07    
Cobalt-60                            -0.00964 U       0.0269         0.0208           0.03    
Europium-152                          0.0522 U        0.0669         0.0525           0.1     
Europium-154                         -0.0584 U        0.203          0.161            0.2     
Lead-212                              0.550           0.0887         0.0469                   
Lead-214                              0.514           0.106          0.0528                   
Potassium-40                         11.7             1.07           0.253                    
Protactinium-234                      0.0474 U        0.0833         0.0616                   
Radium-226 (By Bismuth-214)           0.544           0.0990         0.0408           0.2     
Thallium-208                          0.213           0.0475         0.0199                   
Thorium-232 (By Actinium-228)         0.737           0.128          0.0481           0.9     
Thorium-234                           0.605 U         0.709          1.19                     
Uranium-235                           0.0555 U        0.0318         0.160            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243262-005                   Client ID : 12-PE-E0773-21        

Seqnum : 1513105583005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130314_005                                Batch         : 195398                       Time      : 14-MAR-2013 11:22     

Cal    : 14-MAR-2013 07:54:37,09-JAN-2013 12:22:14     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   -0.0531       0.144   .17795        .178         0.0020  u    
Bismuth-212                     0.928         0.257   .42099        .42366       0.10    u    
Bismuth-214                     0.544         0.0408  .099018       .10207       -0.0053 u    
Cesium-137                      0.00507       0.0170  .021377       .021378      0       u    
Cobalt-60                       -0.00964      0.0208  .026949       .026952      0.0023  u    
Europium-152                    0.0522        0.0525  .066946       .067013      0.040   u    
Europium-154                    -0.0584       0.161   .20313        .20315       0.0073  u    
Lead-212                        0.550         0.0469  .088677       .099645      -0.014  u    
Lead-214                        0.514         0.0528  .10565        .10946       0.011   u    
Potassium-40                    11.7          0.253   1.069         1.221        -0.15   u    
Protactinium-234                0.0474        0.0616  .083265       .084097      0.037   u    
Radium-226 (By Bismuth-214)     0.544         0.0408  .099018       .10207       -0.0053 u    
Thallium-208                    0.213         0.0199  .047486       .04943       0.0068  u    
Thorium-232 (By Actinium-228)   0.737         0.0481  .12759        .13831       0.032   u    
Thorium-234                     0.605         1.19    .70938        .71168       0.022   u    
Uranium-235                     0.0555        0.160   .031784       .031984      -0.052  u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-21          
Sample Description: 243262-005, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130314_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:47           Live Time: 2700   sec

Acquisition Time: 3/14/2013 11:22:59        Real Time: 2703   sec
Analysis Time: 3/14/2013 12:08           Dead Time: 0.10   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.370E-01      1.276E-01      1.383E-01      4.812E-02
Am-241    #AB   -5.307E-02      1.780E-01      1.780E-01      1.439E-01
Bi-212    #      9.277E-01      4.210E-01      4.237E-01      2.572E-01
Bi-214           5.444E-01      9.902E-02      1.021E-01      4.078E-02
Co-60     #AB   -9.645E-03      2.695E-02      2.695E-02      2.084E-02
Cs-137    #AB    5.069E-03      2.138E-02      2.138E-02      1.698E-02
Eu-152    #AB    5.222E-02      6.695E-02      6.701E-02      5.247E-02
Eu-154    #AB   -5.842E-02      2.031E-01      2.032E-01      1.608E-01
K-40             1.174E+01      1.069E+00      1.221E+00      2.526E-01
Pa-234     AB    4.741E-02      8.326E-02      8.410E-02      6.164E-02
Pb-212           5.496E-01      8.868E-02      9.964E-02      4.689E-02
Pb-214           5.140E-01      1.057E-01      1.095E-01      5.276E-02
Ra-226           1.180E+00      6.209E-01      6.260E-01      4.143E-01
Th-234     AB    6.046E-01      7.094E-01      7.117E-01      1.186E+00
Tl-208           2.126E-01      4.749E-02      4.943E-02      1.994E-02
U-235     #AB    5.553E-02      3.178E-02      3.198E-02      1.598E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.717E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_005.An1               

Sample description                                             
243262-005, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314_005.An1

Acquisition information
Start time:                 3/14/2013 11:22:59
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3700E+02) = 

8.0199E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1195

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.35       20.  86.74   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.89       81.  23.66   0.85  2.847E-02
77.17      145.  14.06   0.85  3.016E-02
87.37       64.  27.14   0.59  3.676E-02
92.56       22.  79.03   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.878E-01 U235  
93.35   5.760  2.878E-01 U235  

92.92       35.  55.09   0.87  3.990E-02    92.59   4.343  5.996E-01 Th234 
93.35   5.760  4.479E-01 U235  
93.35   4.100  6.292E-01 Ac228 

93.32       31.  59.00   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.584E-01 Ac228 

122.04        5. 381.94   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
128.63        1. 950.02   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
163.49        2. 670.62   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.693E-02 U235  
186.17       68.  26.31   1.22  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.180E+00 Ra226 
185.72  57.000  7.354E-02 U235  

186.17       64.  28.62   0.96  4.819E-02   185.72  57.000  6.894E-02 U235  
186.21   3.555  1.106E+00 Ra226 

238.53      356.   7.89   0.84  4.319E-02   238.63  43.600  5.496E-01 Pb212 
241.78       79.  25.35   0.57  4.285E-02   242.00   7.268  7.515E-01 Pb214 
276.42       10. 125.70   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.96      172.  11.70   1.15  3.815E-02   295.22  18.414  7.099E-01 Pb214 
300.09       17.  63.52   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
307.65       10.  82.46   0.54  3.715E-02
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.29       90.  16.65   1.32  3.494E-02   338.32  11.400  6.742E-01 Ac228 
343.86       17.  64.10   1.11  3.454E-02   344.28  26.590  5.380E-02 Eu152 
351.79      218.   9.89   1.07  3.405E-02   351.93  35.600  5.140E-01 Pb214 
570.48        3. 348.96   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.14      147.  11.17   0.43  2.416E-02   583.19  85.000  2.126E-01 Tl208 
609.23      204.   8.72   1.11  2.345E-02   609.31  45.490  5.444E-01 Bi214 
659.70        3. 210.85   1.39  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.38       43.  22.69   1.45  2.078E-02   727.33   6.650  9.277E-01 Bi212 
785.78        2. 486.76   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.69       33.  25.17   1.17  1.851E-02   860.53  12.400  4.270E-01 Tl208 
880.52        3. 202.36   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.24        8.  87.82   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.32      126.   9.97   1.93  1.779E-02   911.20  26.200  8.062E-01 Ac228 
945.60        4. 167.91   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.09       61.  17.26   1.01  1.704E-02   968.96  15.900  6.678E-01 Ac228 
996.06        1. 878.65   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.424E-02 Eu154 
1120.75       57.  18.76   0.45  1.535E-02  1120.29  14.910  7.450E-01 Bi214 
1407.62        5. 120.18   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.61      540.   4.41   1.44  1.254E-02  1460.82  10.550  1.174E+01 K40   
1763.82       51.  14.00   0.59  1.069E-02  1764.49  15.310  9.254E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.12    74.95       181.        46. 1.609E+03   92.06   0.810  -        
308.20    77.22       194.       107. 3.557E+03   43.82   0.451  -      s 
348.76    87.37       108.        64. 1.741E+03   54.27   0.593  -      s 

1229.29   307.65        29.        10. 2.692E+02  164.92   0.541  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.16    59.45       129.       -10.    -0.004   335.34   0.831s
Th-234    252.76    63.35       144.        20.     0.007   173.47   0.835s
Th-234    369.62    92.59       144.        22.     0.008   158.06   0.866D
U-235     372.67    93.35       165.        35.     0.013   110.17   0.866D
Ac-228    372.67    93.35       149.        31.     0.011   118.00   0.866D
Eu-152    487.32   122.04       159.         5.     0.002   763.88   0.895s
Eu-154    492.89   123.43       174.        -9.    -0.004   399.79   0.897s
Pa-234    513.67   128.63        65.         1.     0.000  1900.03   0.905s
U-235     652.99   163.49       117.         2.     0.001  1341.25   0.937s
U-235     743.67   186.17       135.        64.     0.024    57.24   0.960s
Ra-226    743.66   186.17       105.        68.     0.025    52.61   1.217s
U-235     821.69   205.69       129.        -7.    -0.003   441.48   0.979s
Pb-212    952.98   238.53       163.       348.     0.129    15.78   0.836 
Pb-214    965.98   241.78       123.        79.     0.029    50.71   0.572s
Tl-208   1104.42   276.42        68.        10.     0.004   251.41   1.049s
Pb-214   1178.56   294.96        80.       168.     0.062    23.40   1.148 
Pb-212   1199.06   300.09        57.        17.     0.006   127.04   1.071s
Ac-228   1351.78   338.29        49.        90.     0.033    33.29   1.323s
Eu-152   1374.07   343.86        48.        17.     0.006   128.19   1.113s
Pb-214   1405.77   351.79        85.       210.     0.078    19.77   1.070 
Pa-234   2280.33   570.48        38.         3.     0.001   697.92   1.315s
Tl-208   2330.99   583.14        35.       147.     0.054    22.34   0.430s
Bi-214   2435.35   609.23        40.       195.     0.072    17.45   1.113 
Cs-137   2637.24   659.70        21.         3.     0.001   421.69   1.393s
Eu-154   2891.61   723.28        48.        -9.    -0.003   230.74   1.443s
Bi-212   2908.00   727.38        26.        43.     0.016    45.38   1.446s
Bi-212   3141.64   785.78        28.         2.     0.001   973.53   1.492s
Tl-208   3441.42   860.69         9.        33.     0.012    50.34   1.174s
Eu-154   3491.33   873.16        26.        -4.    -0.002   347.72   1.560s
Pa-234   3520.77   880.52        19.         3.     0.001   404.72   1.565D
Pa-234   3531.65   883.24        24.         8.     0.003   175.63   1.567D
Ac-228   3644.01   911.32        10.       126.     0.047    19.94   1.929s
Pa-234   3781.24   945.60        17.         4.     0.001   335.82   1.613 
Eu-152   3855.82   964.24        48.        -1.     0.000  1893.14   1.626s
Ac-228   3875.24   969.09        17.        61.     0.023    34.52   1.010s
Eu-154   3983.20   996.06        26.         1.     0.000  1757.29   1.649s
Eu-154   3998.16   999.80        11.        -1.     0.000  1179.66   1.655s
Bi-214   4482.34  1120.75        24.        57.     0.021    37.53   0.445s
Eu-154   5096.74  1274.19        24.        -3.    -0.001   436.37   1.832s
Co-60    5331.49  1332.81        16.        -4.    -0.002   279.41   1.866s
Eu-152   5631.11  1407.62        13.         5.     0.002   240.36   1.910s
K-40     5843.36  1460.61        23.       523.     0.194     8.82   1.441s
Bi-214   7058.29  1763.82         0.        51.     0.019    28.01   0.586s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3695E-01                                      5.12E+12             
911.20 8.062E-01  (  4.812E-02 9.97E+00 2.62E+01 G  
968.96 6.678E-01  (  1.056E-01 1.73E+01 1.59E+01 G  
338.32 6.742E-01 @(  1.211E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 5.584E-01 -   5.169E-01 5.90E+01 4.10E+00 XA 

Am-241   I  -5.3067E-02                                      1.58E+05             
59.54-5.307E-02 ?(  1.439E-01 1.68E+02 3.59E+01 G  

Bi-212   N   9.2770E-01                                      5.12E+12             
727.33 9.277E-01 ?(  2.572E-01 2.27E+01 6.65E+00 G  
785.37 2.127E-01 -   1.682E+00 4.87E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.737E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.4435E-01                                      5.84E+05             
609.31 5.444E-01  (P 4.078E-02 8.72E+00 4.55E+01 G  

1120.29 7.450E-01 + P 1.468E-01 1.88E+01 1.49E+01 G  
1764.49 9.254E-01 +   4.228E-02 1.40E+01 1.53E+01 G  

Co-60    T  -9.6448E-03                                      1.93E+03             
1332.49-9.645E-03 ?(  2.084E-02 1.40E+02 1.00E+02 G  
1173.23 0.000E+00 +   4.348E-02 1.00E+03 9.98E+01 G  

Cs-137   I   5.0692E-03                                      1.10E+04             
661.66 5.069E-03 &(  1.698E-02 2.11E+02 8.50E+01 G  

Eu-152   I   5.2223E-02                                      4.94E+03             
344.28 5.380E-02 ?(  5.247E-02 6.41E+01 2.66E+01 G  
121.78 1.021E-02 -   6.377E-02 3.82E+02 2.84E+01 G  
778.90 0.000E+00 -   1.253E-01 1.00E+03 1.30E+01 G  
964.08-1.257E-02 &   1.951E-01 9.47E+02 1.45E+01 G  

1112.08-8.413E-03 %   1.828E-01 1.33E+03 1.34E+01 G  
1408.01 5.021E-02 ?(  9.149E-02 1.20E+02 2.09E+01 G  

Eu-154   I  -5.8417E-02                                      3.14E+03             
873.18-5.842E-02 ?(  1.608E-01 1.74E+02 1.22E+01 G  
123.07-1.444E-02 +   4.693E-02 2.00E+02 4.04E+01 G  

1274.43-2.024E-02 +   7.040E-02 2.18E+02 3.49E+01 G  
723.30-6.351E-02 +   1.155E-01 1.15E+02 2.00E+01 G  

1004.72-8.226E-03 +   7.851E-02 5.90E+02 1.79E+01 G  
996.25 1.424E-02 +   2.045E-01 8.79E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1738E+01                                      4.57E+11             
1460.82 1.174E+01  (P 2.526E-01 4.41E+00 1.06E+01 G  

Pa-234   N   4.7409E-02                                      1.63E+12             
131.30 3.956E-03 ?(  6.164E-02 9.50E+02 1.82E+01 G  
569.50 3.319E-02 ?(  1.877E-01 3.49E+02 9.30E+00 G  
946.00 4.589E-02  (  1.206E-01 1.68E+02 1.35E+01 G  
880.52 4.904E-02  (  1.570E-01 2.02E+02 1.05E+01 G  
883.24 1.429E-01  (  1.903E-01 8.78E+01 9.70E+00 G  

Pb-212   N   5.4955E-01                                      5.12E+12             
238.63 5.496E-01  (P 4.689E-02 7.89E+00 4.36E+01 G  
300.09 4.288E-01 - P 4.368E-01 6.35E+01 3.18E+00 G  

Pb-214   N   5.1397E-01                                      5.84E+05             
351.93 5.140E-01  (P 5.276E-02 9.89E+00 3.56E+01 G  
295.22 7.099E-01 + P 8.827E-02 1.17E+01 1.84E+01 G  
242.00 7.515E-01 +   2.466E-01 2.54E+01 7.27E+00 G  

Ra-226   N   1.1801E+00                                      5.84E+05             
186.21 1.180E+00  (  4.143E-01 2.63E+01 3.56E+00 G  

Th-234   N   6.0455E-01                                      1.63E+12             
63.30 8.585E-01 ?(  1.186E+00 8.67E+01 3.75E+00 G  
92.59 3.853E-01  (  4.833E-01 7.90E+01 4.34E+00 G  

Tl-208   N   2.1261E-01                                      5.12E+12             
583.19 2.126E-01  (  1.994E-02 1.12E+01 8.50E+01 G  
277.37 1.088E-01 -   2.179E-01 1.26E+02 6.60E+00 G  
860.53 4.270E-01 +   9.046E-02 2.52E+01 1.24E+01 G  

U-235    N   5.5532E-02                                      2.57E+11             
143.77-1.058E-03 &(  1.598E-01 9.17E+03 1.09E+01 G  
205.32-9.404E-02 +   3.372E-01 2.21E+02 5.02E+00 G  
163.36 2.693E-02 ?(  2.962E-01 6.71E+02 5.08E+00 G  
185.72 6.894E-02 @(  2.923E-02 2.86E+01 5.70E+01 G  

Energy duplication    
93.35 4.479E-01 ?   3.867E-01 5.51E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.45       129.       -10.    -0.004   335.34  -5.307E-02   
U-235       93.35       165.        35.     0.013   110.17   4.479E-01   
Eu-152     122.04       159.         5.     0.002   763.88   1.021E-02   
Eu-154     123.43       174.        -9.    -0.004   399.79  -1.444E-02   
U-235      163.49       117.         2.     0.001  1341.25   2.693E-02   
U-235      186.17       135.        64.     0.024    57.24   6.894E-02   
U-235      205.69       129.        -7.    -0.003   441.48  -9.404E-02   
Eu-152     343.86        48.        17.     0.006   128.19   5.380E-02   
Cs-137     659.70        21.         3.     0.001   421.69   5.069E-03   
Eu-154     723.28        48.        -9.    -0.003   230.74  -6.351E-02   
Eu-154     873.16        26.        -4.    -0.002   347.72  -5.842E-02   
Eu-152     964.24        48.        -1.     0.000  1893.14  -1.257E-02   
Eu-154     996.06        26.         1.     0.000  1757.29   1.424E-02   
Eu-154     999.80        11.        -1.     0.000  1179.66  -8.226E-03   
Eu-154    1274.19        24.        -3.    -0.001   436.37  -2.024E-02   
Co-60     1332.81        16.        -4.    -0.002   279.41  -9.645E-03   
Eu-152    1407.62        13.         5.     0.002   240.36   5.021E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3695E-01    7.3695E-01   1.2759E-01    1.3831E-01  4.812E-02
Am-241 #A   -5.3057E-02   -5.3067E-02   1.7795E-01    1.7800E-01  1.439E-01
Bi-212 #     9.2770E-01    9.2770E-01   4.2099E-01    4.2366E-01  2.572E-01
Bi-214       5.4432E-01    5.4435E-01   9.9018E-02    1.0207E-01  4.078E-02
Co-60  #A   -9.4965E-03   -9.6448E-03   2.6949E-02    2.6952E-02  2.084E-02
Cs-137 #A    5.0555E-03    5.0692E-03   2.1377E-02    2.1378E-02  1.698E-02
Eu-152 #A    5.1908E-02    5.2223E-02   6.6946E-02    6.7013E-02  5.247E-02
Eu-154 #A   -5.7865E-02   -5.8417E-02   2.0313E-01    2.0315E-01  1.608E-01
K-40         1.1738E+01    1.1738E+01   1.0690E+00    1.2210E+00  2.526E-01
Pa-234  A    4.7409E-02    4.7409E-02   8.3265E-02    8.4097E-02  6.164E-02
Pb-212       5.4955E-01    5.4955E-01   8.8677E-02    9.9645E-02  4.689E-02
Pb-214       5.1394E-01    5.1397E-01   1.0565E-01    1.0946E-01  5.276E-02
Ra-226       1.1801E+00    1.1801E+00   6.2090E-01    6.2604E-01  4.143E-01
Th-234  A    6.0455E-01    6.0455E-01   7.0938E-01    7.1168E-01  1.186E+00
Tl-208       2.1261E-01    2.1261E-01   4.7486E-02    4.9430E-02  1.994E-02
U-235  #A    5.5532E-02    5.5532E-02   3.1784E-02    3.1984E-02  1.598E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2034.7 keV)     1.640E+01  pCi/g         
Total Decayed Activity (  911.1 to  2034.7 keV) 1.6403320E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-22                Received:        01/30/13                      
Lab ID:          243262-006                    Prepared:        02/13/13 10:37                
Matrix:          Soil                          Analyzed:        03/14/13 10:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         
Sampled:         01/30/13 10:45                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0225 U        0.156          0.127             0.9     
Bismuth-212                          0.443           0.381          0.240                     
Bismuth-214                          0.431           0.0929         0.0395                    
Cesium-137                           0.00440 U       0.0270         0.0218            0.07    
Cobalt-60                            0.00155 U       0.00378        0.0217            0.03    
Europium-152                         0.0454 U        0.0698         0.0497            0.1     
Europium-154                         0.0110 U        0.0470         0.160             0.2     
Lead-212                             0.472           0.0836         0.0437                    
Lead-214                             0.480           0.0887         0.0394                    
Potassium-40                         9.92            1.05           0.294                     
Protactinium-234                     0.0264 U        0.0705         0.0854                    
Radium-226 (By Bismuth-214)          0.431           0.0929         0.0395            0.2     
Thallium-208                         0.139           0.0410         0.0191                    
Thorium-232 (By Actinium-228)        0.732           0.134          0.0546            0.9     
Thorium-234                          0.794 U         0.636          1.04                      
Uranium-235                          0.0691 U        0.0387         0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243262-006                   Client ID : 12-PE-E0773-22        

Seqnum : 1513105583004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130314_004                                Batch         : 195398                       Time      : 14-MAR-2013 10:08     

Cal    : 14-MAR-2013 07:54:37,09-JAN-2013 12:22:14     Caldate       : 14-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312 g                        Live Time : 2700 sec              

Dead Time : 0.27 %                

2 sigma      2 sigma                 
Uncert pCi/g  Uncert pCi/g              

Analyte                Result       RL      Counting       Total      Blank  Flags
Americium-241                   0.0225        0.127   .15628        .15629       0.0020  u    
Bismuth-212                     0.443         0.240   .38096        .38164       0.10    u    
Bismuth-214                     0.431         0.0395  .092922       .09497       -0.0053 u    
Cesium-137                      0.00440       0.0218  .027035       .027036      0       u    
Cobalt-60                       0.00155       0.0217  .0037808      .0037815     0.0023  u    
Europium-152                    0.0454        0.0497  .0698         .069848      0.040   u    
Europium-154                    0.0110        0.160   .047003       .047006      0.0073  u    
Lead-212                        0.472         0.0437  .08364        .092285      -0.014  u    
Lead-214                        0.480         0.0394  .088664       .092601      0.011   u    
Potassium-40                    9.92          0.294   1.0525        1.1646       -0.15   u    
Protactinium-234                0.0264        0.0854  .070452       .070757      0.037   u    
Radium-226 (By Bismuth-214)     0.431         0.0395  .092922       .09497       -0.0053 u    
Thallium-208                    0.139         0.0191  .041028       .041995      0.0068  u    
Thorium-232 (By Actinium-228)   0.732         0.0546  .13449        .14456       0.032   u    
Thorium-234                     0.794         1.04    .63562        .64004       0.022   u    
Uranium-235                     0.0691        0.147   .038742       .038996      -0.052  u    

u=use  

Page 1 of 1                                                                                                           1513105583004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-22          
Sample Description: 243262-006, 195398 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130314_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:45           Live Time: 2700   sec

Acquisition Time: 3/14/2013 10:08:07        Real Time: 2707   sec
Analysis Time: 3/14/2013 10:53           Dead Time: 0.27   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.318E-01      1.345E-01      1.446E-01      5.463E-02
Am-241    #AB    2.250E-02      1.563E-01      1.563E-01      1.273E-01
Bi-212    #      4.427E-01      3.810E-01      3.816E-01      2.400E-01
Bi-214           4.314E-01      9.292E-02      9.497E-02      3.946E-02
Co-60     #AB    1.554E-03      3.781E-03      3.781E-03      2.171E-02
Cs-137    #AB    4.396E-03      2.704E-02      2.704E-02      2.181E-02
Eu-152    #AB    4.542E-02      6.980E-02      6.985E-02      4.969E-02
Eu-154    #AB    1.098E-02      4.700E-02      4.701E-02      1.600E-01
K-40             9.918E+00      1.052E+00      1.165E+00      2.942E-01
Pa-234    #AB    2.639E-02      7.045E-02      7.076E-02      8.535E-02
Pb-212           4.716E-01      8.364E-02      9.228E-02      4.374E-02
Pb-214           4.800E-01      8.866E-02      9.260E-02      3.938E-02
Ra-226    #      9.588E-01      5.365E-01      5.405E-01      3.829E-01
Th-234     AB    7.940E-01      6.356E-01      6.400E-01      1.043E+00
Tl-208           1.388E-01      4.103E-02      4.199E-02      1.912E-02
U-235     #AB    6.915E-02      3.874E-02      3.900E-02      1.474E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.455E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_004.An1               

Sample description                                             
243262-006, 195398                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314_004.An1

Acquisition information
Start time:                 3/14/2013 10:08:07
Live time:               2700
Real time:               2707
Dead time:                  0.27 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-02-02_0436.PBC

2/2/2013 04:36:26

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.71        4. 347.35   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.41       23.  63.73   0.84  1.866E-02    63.30   3.750  1.052E+00 Th234 
74.96       67.  24.69   0.85  2.848E-02
77.18      105.  16.56   0.85  3.014E-02
92.56       31.  48.44   0.87  3.953E-02    92.59   4.343  5.715E-01 Th234 
92.88       47.  32.15   0.87  3.990E-02    92.59   4.343  8.869E-01 Th234 
93.32       26.  57.11   0.87  3.990E-02    93.35   4.100  5.116E-01 Ac228 
125.44        5. 267.24   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.41       20.  78.69   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
185.87       51.  28.01   0.96  4.819E-02   185.72  57.000  5.968E-02 U235  

186.21   3.555  9.578E-01 Ra226 
185.88       51.  27.98   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.588E-01 Ra226 
203.76        2. 459.54   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
238.55      285.   8.62   0.90  4.319E-02   238.63  43.600  4.716E-01 Pb212 
242.01       24.  67.92   1.02  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.35       10. 100.38   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.10       91.  14.07   1.01  3.814E-02   295.22  18.414  3.966E-01 Pb214 
299.93       13.  78.66   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.10       60.  22.68   1.07  3.494E-02   338.32  11.400  4.858E-01 Ac228 
351.83      190.   8.83   1.01  3.404E-02   351.93  35.600  4.800E-01 Pb214 
570.12        6. 133.49   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
582.80       91.  14.78   0.69  2.417E-02   583.19  85.000  1.428E-01 Tl208 
609.37      151.  10.18   1.18  2.345E-02   609.31  45.490  4.280E-01 Bi214 
661.70        3. 307.51   1.39  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.64       18.  43.03   1.45  2.078E-02   727.33   6.650  4.070E-01 Bi212 
785.04        4. 150.28   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.84        9.  87.23   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.59        1. 617.07   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.10       99.  12.10   1.43  1.779E-02   911.20  26.200  6.843E-01 Ac228 
964.21        6. 143.47   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.11       68.  13.83   0.45  1.704E-02   968.96  15.900  8.101E-01 Ac228 

1006.04        3. 214.04   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1110.81        8.  76.84   1.73  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.20       28.  24.79   0.52  1.535E-02  1120.29  14.910  3.954E-01 Bi214 
1172.68        5. 150.70   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.78        2. 323.33   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.75      426.   5.10   1.88  1.254E-02  1460.82  10.550  9.918E+00 K40   
1764.54       24.  28.33   2.09  1.069E-02  1764.49  15.310  4.766E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.19    74.96       127.        47. 1.643E+03   77.24   0.626  -      s 
308.04    77.18       102.        85. 2.811E+03   40.87   0.836  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.23    60.71        86.         4.     0.001   694.71   0.831s
Th-234    252.99    63.41        95.        23.     0.008   127.46   0.835s
Th-234    369.62    92.59        94.        31.     0.011    96.88   0.866D
Ac-228    372.67    93.35        98.        26.     0.010   114.21   0.866D
U-235     372.67    93.35        93.        47.     0.018    64.31   0.866D
Eu-152    486.61   121.86       102.        -6.    -0.002   506.97   0.895s
Eu-154    500.92   125.44        80.         5.     0.002   534.47   0.897s
U-235     576.73   144.41       117.        20.     0.008   157.39   0.918s
U-235     651.29   163.06       104.       -13.    -0.005   224.91   0.937s
U-235     742.46   185.87        77.        51.     0.019    56.03   0.960s
Ra-226    742.51   185.88        77.        51.     0.019    55.96   0.960 
U-235     813.96   203.76        54.         2.     0.001   919.08   0.979s
Pb-212    953.03   238.55       121.       277.     0.102    17.24   0.897 
Pb-214    966.87   242.01       124.        24.     0.009   135.85   1.015s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.17   277.35        46.        10.     0.004   200.76   1.049 
Pb-214   1179.25   295.13        54.        80.     0.030    32.04   1.067 
Pb-212   1198.41   299.93        56.        13.     0.005   157.31   1.071s
Ac-228   1351.04   338.10        44.        60.     0.022    45.36   1.068s
Eu-152   1371.74   343.28        37.        -3.    -0.001   635.08   1.113s
Pb-214   1405.92   351.83        41.       181.     0.067    17.66   1.014 
Pa-234   2278.88   570.12        29.         6.     0.002   266.99   1.315s
Tl-208   2329.61   582.80        28.        91.     0.034    29.56   0.687s
Bi-214   2435.88   609.37        32.       142.     0.053    20.35   1.184s
Cs-137   2645.22   661.70        30.         3.     0.001   615.03   1.393s
Bi-212   2909.04   727.64        20.        18.     0.006    86.06   1.446s
Eu-152   3112.46   778.48        23.        -2.    -0.001   666.02   1.487s
Bi-212   3138.68   785.04        20.         4.     0.002   300.57   1.492s
Tl-208   3442.03   860.84        24.         9.     0.003   174.46   1.550s
Eu-154   3491.31   873.16        22.        -1.     0.000  1974.18   1.560s
Pa-234   3525.04   881.59        19.         1.     0.000  1234.14   1.565s
Pa-234   3531.71   883.25        22.        -2.    -0.001   758.22   1.567s
Ac-228   3643.15   911.10        12.        99.     0.037    24.20   1.434 
Eu-152   3855.71   964.21        34.         6.     0.002   286.95   1.626s
Ac-228   3875.33   969.11         7.        68.     0.025    27.67   0.446s
Eu-154   3984.70   996.44        29.        -4.    -0.001   403.49   1.649s
Eu-154   4023.13  1006.04        19.         3.     0.001   428.08   1.655s
Eu-152   4442.54  1110.81        14.         8.     0.003   153.69   1.729s
Bi-214   4480.14  1120.20        13.        28.     0.010    49.59   0.523s
Co-60    4690.24  1172.68        23.         5.     0.002   301.39   1.769s
Eu-154   5099.11  1274.78        13.         2.     0.001   646.67   1.832s
Co-60    5334.76  1333.63        15.        -3.    -0.001   381.93   1.866s
K-40     5843.93  1460.75        27.       409.     0.151    10.19   1.875 
Bi-214   7061.19  1764.54        12.        24.     0.009    56.66   2.086s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3180E-01                                      5.12E+12             
911.20 6.843E-01  (  5.463E-02 1.21E+01 2.62E+01 G  
968.96 8.101E-01  (  7.090E-02 1.38E+01 1.59E+01 G  
338.32 4.858E-01 -   1.241E-01 2.27E+01 1.14E+01 G  

Energy duplication    
93.35 5.116E-01 -   4.522E-01 5.71E+01 4.10E+00 XA 

Am-241   I   2.2496E-02                                      1.58E+05             
59.54 2.250E-02 ?(  1.273E-01 3.47E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.4270E-01                                      5.12E+12             
727.33 4.070E-01 ?(  2.400E-01 4.30E+01 6.65E+00 G  
785.37 6.565E-01 ?(  1.543E+00 1.50E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.876E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.3139E-01                                      5.84E+05             
609.31 4.280E-01 @(P 3.946E-02 1.02E+01 4.55E+01 G  

1120.29 3.954E-01  (P 1.168E-01 2.48E+01 1.49E+01 G  
1764.49 4.766E-01 ?(  1.553E-01 2.83E+01 1.53E+01 G  

Co-60    T   1.5542E-03                                      1.93E+03             
1332.49-7.240E-03 ?(  2.171E-02 1.91E+02 1.00E+02 G  
1173.23 1.036E-02 ?(  2.449E-02 1.51E+02 9.98E+01 G  

Cs-137   I   4.3958E-03                                      1.10E+04             
661.66 4.396E-03 ?(  2.181E-02 3.08E+02 8.50E+01 G  

Eu-152   I   4.5416E-02                                      4.94E+03             
344.28-9.673E-03 ?(  4.969E-02 3.18E+02 2.66E+01 G  
121.78-1.338E-02 +   5.511E-02 2.53E+02 2.84E+01 G  
778.90-2.639E-02 &   1.416E-01 3.33E+02 1.30E+01 G  
964.08 7.789E-02 ?(  1.765E-01 1.43E+02 1.45E+01 G  

1112.08 1.195E-01 &(  1.336E-01 7.68E+01 1.34E+01 G  
1408.01 0.000E+00 &   1.352E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.0980E-02                                      3.14E+03             
873.18-9.914E-03 ?(  1.600E-01 9.87E+02 1.22E+01 G  
123.07 7.905E-03 &(  3.429E-02 2.67E+02 4.04E+01 G  

1274.43 1.074E-02 ?(  5.550E-02 3.23E+02 3.49E+01 G  
723.30 1.065E-03 %   7.186E-02 4.11E+03 2.00E+01 G  

1004.72 3.264E-02 &(  1.108E-01 2.14E+02 1.79E+01 G  
996.25-7.178E-02 +   2.309E-01 2.02E+02 1.05E+01 G  

K-40     N   9.9183E+00                                      4.57E+11             
1460.82 9.918E+00  (P 2.942E-01 5.10E+00 1.06E+01 G  

Pa-234   N   2.6387E-02                                      1.63E+12             
131.30 2.072E-03 %(  8.535E-02 2.50E+03 1.82E+01 G  
569.50 8.436E-02 &(  1.767E-01 1.33E+02 9.30E+00 G  
946.00 2.330E-03 &   1.461E-01 3.81E+03 1.35E+01 G  
880.52 1.719E-02 ?(  1.725E-01 6.17E+02 1.05E+01 G  
883.24-3.257E-02 +   1.995E-01 3.79E+02 9.70E+00 G  

Pb-212   N   4.7156E-01                                      5.12E+12             
238.63 4.716E-01  (P 4.374E-02 8.62E+00 4.36E+01 G  
300.09 3.605E-01 - P 4.661E-01 7.87E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.7995E-01                                      5.84E+05             
351.93 4.800E-01  (P 3.938E-02 8.83E+00 3.56E+01 G  
295.22 3.653E-01 - P 7.824E-02 1.60E+01 1.84E+01 G  
242.00 2.501E-01 -   2.671E-01 6.79E+01 7.27E+00 G  

Ra-226   N   9.5881E-01                                      5.84E+05             
186.21 9.588E-01  (  3.829E-01 2.80E+01 3.56E+00 G  

Th-234   N   7.9404E-01                                      1.63E+12             
63.30 1.052E+00 ?(  1.043E+00 6.37E+01 3.75E+00 G  
92.59 5.715E-01  (  4.231E-01 4.84E+01 4.34E+00 G  

Tl-208   N   1.3880E-01                                      5.12E+12             
583.19 1.428E-01  (  1.912E-02 1.48E+01 8.50E+01 G  
277.37 1.229E-01  (  1.928E-01 1.00E+02 6.60E+00 G  
860.53 1.200E-01 &(  1.587E-01 8.72E+01 1.24E+01 G  

U-235    N   6.9147E-02                                      2.57E+11             
143.77 1.185E-01 &(  1.474E-01 7.87E+01 1.09E+01 G  
205.32 3.153E-02 &   2.362E-01 4.60E+02 5.02E+00 G  
163.36-1.681E-01 -   3.020E-01 1.12E+02 5.08E+00 G  
185.72 5.968E-02  (  2.386E-02 2.80E+01 5.70E+01 G  

Energy duplication    
93.35 6.625E-01 ?   3.131E-01 3.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:16:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314_004.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.71        86.         4.     0.001   694.71   2.250E-02   
U-235       93.35        93.        47.     0.018    64.31   6.625E-01   
Eu-152     121.86       102.        -6.    -0.002   506.97  -1.338E-02   
Eu-154     125.44        80.         5.     0.002   534.47   7.905E-03   
U-235      144.41       117.        20.     0.008   157.39   1.185E-01   
U-235      163.06       104.       -13.    -0.005   224.91  -1.681E-01   
U-235      185.87        77.        51.     0.019    56.03   5.968E-02   
Ra-226     185.88        77.        51.     0.019    55.96   9.588E-01   
U-235      203.76        54.         2.     0.001   919.08   3.153E-02   
Eu-152     343.28        37.        -3.    -0.001   635.08  -9.673E-03   
Pa-234     570.12        29.         6.     0.002   266.99   8.436E-02   
Cs-137     661.70        30.         3.     0.001   615.03   4.396E-03   
Bi-212     727.64        20.        18.     0.006    86.06   4.070E-01   
Eu-152     778.48        23.        -2.    -0.001   666.02  -2.639E-02   
Bi-212     785.04        20.         4.     0.002   300.57   6.565E-01   
Eu-154     873.16        22.        -1.     0.000  1974.18  -9.914E-03   
Pa-234     881.59        19.         1.     0.000  1234.14   1.719E-02   
Pa-234     883.25        22.        -2.    -0.001   758.22  -3.257E-02   
Eu-152     964.21        34.         6.     0.002   286.95   7.789E-02   
Eu-154     996.44        29.        -4.    -0.001   403.49  -7.178E-02   
Eu-154    1006.04        19.         3.     0.001   428.08   3.264E-02   
Eu-152    1110.81        14.         8.     0.003   153.69   1.195E-01   
Co-60     1172.68        23.         5.     0.002   301.39   1.036E-02   
Eu-154    1274.78        13.         2.     0.001   646.67   1.074E-02   
Co-60     1333.63        15.        -3.    -0.001   381.93  -7.240E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3180E-01    7.3180E-01   1.3449E-01    1.4456E-01  5.463E-02
Am-241 #A    2.2492E-02    2.2496E-02   1.5628E-01    1.5629E-01  1.273E-01
Bi-212 #     4.4270E-01    4.4270E-01   3.8096E-01    3.8164E-01  2.400E-01
Bi-214       4.3137E-01    4.3139E-01   9.2922E-02    9.4970E-02  3.946E-02
Co-60  #A    1.5304E-03    1.5542E-03   3.7808E-03    3.7815E-03  2.171E-02
Cs-137 #A    4.3838E-03    4.3958E-03   2.7035E-02    2.7036E-02  2.181E-02
Eu-152 #A    4.5143E-02    4.5416E-02   6.9800E-02    6.9848E-02  4.969E-02
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Eu-154 #A    1.0876E-02    1.0980E-02   4.7003E-02    4.7006E-02  1.600E-01
K-40         9.9183E+00    9.9183E+00   1.0525E+00    1.1646E+00  2.942E-01
Pa-234 #A    2.6387E-02    2.6387E-02   7.0452E-02    7.0757E-02  8.535E-02
Pb-212       4.7156E-01    4.7156E-01   8.3640E-02    9.2285E-02  4.374E-02
Pb-214       4.7993E-01    4.7995E-01   8.8664E-02    9.2601E-02  3.938E-02
Ra-226 #     9.5876E-01    9.5881E-01   5.3655E-01    5.4047E-01  3.829E-01
Th-234  A    7.9404E-01    7.9404E-01   6.3562E-01    6.4004E-01  1.043E+00
Tl-208       1.3880E-01    1.3880E-01   4.1028E-02    4.1995E-02  1.912E-02
U-235  #A    6.9147E-02    6.9147E-02   3.8742E-02    3.8996E-02  1.474E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.5 to  2034.7 keV)     1.217E+01  pCi/g         
Total Decayed Activity (  238.5 to  2034.7 keV) 1.2171799E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0773-11                Sampled:         01/30/13 10:43                
Type:            SDUP                          Received:        01/30/13                      
MSS Lab ID:      243261-007                    Prepared:        02/13/13 09:47                
Lab ID:          QC677349                      Analyzed:        03/14/13 11:22                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.138           0.150       0.0339 U      0.161        0.131           0.9    NC   40  NC     1   

Bismuth-212                       0.761           0.439       1.32          0.453        0.173                  53.5 40  0.623  1   

Bismuth-214                       0.519           0.103       0.620         0.114        0.0474                 17.7 40  0.463  1   

Cesium-137                        0.000742 U      0.0249     -0.00400 U     0.0266       0.0215          0.07   NC   40  NC     1   

Cobalt-60                         0.00782 U       0.0264      0.00274 U     0.00700      0.0208          0.03   NC   40  NC     1   

Europium-152                      0.0226 U        0.0379      0.0405 U      0.0560       0.0546          0.1    NC   40  NC     1   

Europium-154                      0.0908 U        0.176       0.0384 U      0.0262       0.179           0.2    NC   40  NC     1   

Lead-212                          0.677           0.104       0.620         0.0993       0.0415                 8.83 40  0.281  1   

Lead-214                          0.610           0.0985      0.644         0.101        0.0409                 5.46 40  0.172  1   

Potassium-40                      8.44            1.01        8.55          1.02         0.258                  1.30 40  0.0540 1   

Protactinium-234                 -0.0789 U        0.131      -0.0788 U      0.125        0.0984                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.519           0.103       0.620         0.114        0.0474          0.2    17.7 40  0.463  1   

Thallium-208                      0.210           0.0482      0.201         0.0470       0.0182                 4.41 40  0.0952 1   

Thorium-232 (By Actinium-228)     0.870           0.151       0.860         0.138        0.0619          0.9    1.14 40  0.0341 1   

Thorium-234                       0.394 U         0.383       1.36          1.40         1.08                   NC   40  NC     1   

Uranium-235                       0.0671 U        0.0432      0.0625 U      0.0397       0.145           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243262 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503105564003                                                            Seqnum        : 1503105564005.4                                                         

File          : 1_20130314_003                                                           File          : 1_20130314_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243261-007                                                               Lab ID        : QC677349                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195398                                                                   Batch         : 195398                                                                  

Time          : 14-MAR-2013 09:18                                                        Time          : 14-MAR-2013 11:22                                                       

Sample Amount : 337 g                                                                    Sample Amount : 337 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                                Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS          RL           MSS            MSS          SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                            Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g    Uncert pCi/g                           Counting        Total                                       

Counting         Total                                                                                           

Americium-241                     0.1378       0.1157     .14948          .14982         0.03391     0.1314    .16147         .16149               40            1     u      

Bismuth-212                       0.7608       0.2799     .43759          .43932         1.317       0.1730    .44826         .45331         54    40    0.623   1     u      

Bismuth-214                       0.5195       0.04500    .099963         .10272         0.6201      0.04739   .1109          .11443         18    40    0.463   1     u      

Cesium-137                        0.0007422    0.02044    .024909         .024909        -0.004000   0.02148   .026559        .02656               40            1     u      

Cobalt-60                         0.007821     0.02058    .026378         .026381        0.002741    0.02078   .0070036       .0070047             40            1     u      

Europium-152                      0.02260      0.05250    .0379           .037922        0.04046     0.05461   .055984        .056032              40            1     u      

Europium-154                      0.09078      0.1330     .17615          .17621         0.03837     0.1790    .026094        .026171              40            1     u      

Lead-212                          0.6770       0.04155    .087667         .10402         0.6197      0.04153   .085078        .099323        9     40    0.281   1     u      

Lead-214                          0.6099       0.04963    .092425         .098462        0.6442      0.04092   .0944          .10098         5     40    0.172   1     u      

Potassium-40                      8.435        0.2571     .92179          1.0146         8.545       0.2583    .92916         1.0236         1     40    0.054   1     u      

Protactinium-234                  -0.07886     0.1037     .12987          .13135         -0.07878    0.09839   .1236          .12514               40            1     u      

Radium-226 (By Bismuth-214)       0.5195       0.04500    .099963         .10272         0.6201      0.04739   .1109          .11443         18    40    0.463   1     u      

Thallium-208                      0.2104       0.01904    .046264         .048217        0.2014      0.01823   .045205        .047037        4     40    0.095   1     u      

Thorium-232 (By Actinium-228)     0.8702       0.05849    .13752          .15128         0.8604      0.06190   .12328         .13814         1     40    0.034   1     u      

Thorium-234                       0.3940       0.9349     .38105          .38287         1.357       1.084     1.391          1.3969               40            1     u      

Uranium-235                       0.06710      0.1318     .042969         .043185        0.06252     0.1453    .039451        .039655              40            1     u      

u=use  

Page 1 of 1                                                                                                                                                      1503105564005.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0773-11DUP       
Sample Description: QC677349, 195398, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0773                        Matrix: S         
Sample Time: 1/30/2013 10:43           Live Time: 2700   sec

Acquisition Time: 3/14/2013 11:22:22        Real Time: 2702   sec
Analysis Time: 3/14/2013 12:07           Dead Time: 0.06   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.604E-01      1.233E-01      1.381E-01      6.190E-02
Am-241    #AB    3.391E-02      1.615E-01      1.615E-01      1.314E-01
Bi-212    #      1.317E+00      4.483E-01      4.533E-01      1.730E-01
Bi-214           6.201E-01      1.109E-01      1.144E-01      4.739E-02
Co-60     #AB    2.741E-03      7.004E-03      7.005E-03      2.078E-02
Cs-137    #AB   -4.000E-03      2.656E-02      2.656E-02      2.148E-02
Eu-152    #AB    4.046E-02      5.598E-02      5.603E-02      5.461E-02
Eu-154    #AB    3.837E-02      2.609E-02      2.617E-02      1.790E-01
K-40             8.545E+00      9.292E-01      1.024E+00      2.583E-01
Pa-234    #AB   -7.878E-02      1.236E-01      1.251E-01      9.839E-02
Pb-212           6.197E-01      8.508E-02      9.932E-02      4.153E-02
Pb-214           6.442E-01      9.440E-02      1.010E-01      4.092E-02
Ra-226    #      1.059E+00      6.628E-01      6.667E-01      4.554E-01
Th-234    #      1.357E+00      1.391E+00      1.397E+00      1.084E+00
Tl-208           2.014E-01      4.521E-02      4.704E-02      1.823E-02
U-235     #AB    6.252E-02      3.945E-02      3.966E-02      1.453E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.540E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

Sample description                                             
QC677349, 195398, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130314_005.An1

Acquisition information
Start time:                 3/14/2013 11:22:22
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3700E+02) = 

8.0199E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/30/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1279

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.39        7. 238.07   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.72       36.  51.25   0.85  2.102E-02    63.30   3.750  1.357E+00 Th234 
74.97      103.  19.34   0.86  3.088E-02
77.21      185.  12.03   0.87  3.252E-02
92.89       40.  48.14   1.08  4.199E-02    92.59   4.343  6.637E-01 Th234 

93.35   4.100  6.971E-01 Ac228 
93.35   5.760  4.962E-01 U235  
93.35   5.760  4.962E-01 U235  

92.99       46.  46.02   0.88  4.199E-02    92.59   4.343  7.515E-01 Th234 
93.35   4.100  7.892E-01 Ac228 
93.35   5.760  5.618E-01 U235  

144.37        4. 397.12   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.238E-02 U235  

185.87       62.  31.30   0.76  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.059E+00 Ra226 
185.72  57.000  6.596E-02 U235  

185.93       66.  31.55   0.98  4.883E-02   185.72  57.000  7.022E-02 U235  
186.21   3.555  1.127E+00 Ra226 

238.64      444.   5.43   1.04  4.342E-02   238.63  43.600  6.886E-01 Pb212 
241.74       61.  26.92   1.04  4.311E-02   242.00   7.268  5.763E-01 Pb214 
270.06       38.  37.60   0.41  4.036E-02
277.49       16.  77.83   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.21      146.  11.17   1.16  3.814E-02   295.22  18.414  5.965E-01 Pb214 
300.43       52.  25.58   0.31  3.774E-02   300.09   3.180  1.294E+00 Pb212 
338.25      110.  13.66   0.83  3.485E-02   338.32  11.400  8.241E-01 Ac228 
351.98      286.   7.10   1.07  3.392E-02   351.93  35.600  6.814E-01 Pb214 
583.37      138.  11.23   1.15  2.388E-02   583.19  85.000  2.025E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.46      228.   8.63   1.33  2.316E-02   609.31  45.490  6.201E-01 Bi214 
719.58       14.  34.00   1.49  2.056E-02   723.30  20.050  1.022E-01 Eu154 

723.30  20.050  1.022E-01 Eu154 
726.95       60.  17.02   1.06  2.048E-02   727.33   6.650  1.317E+00 Bi212 
785.53        2. 389.97   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.13       41.  20.98   0.41  1.821E-02   860.53  12.400  5.340E-01 Tl208 
871.53        1. 815.77   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.342E-02 Eu154 
883.18        3. 208.79   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.34      119.  11.35   1.65  1.749E-02   911.20  26.200  7.726E-01 Ac228 
959.42        6.  69.18   1.69  1.680E-02   964.08  14.500  7.800E-02 Eu152 

964.08  14.500  7.800E-02 Eu152 
969.14       92.  12.10   0.36  1.674E-02   968.96  15.900  1.031E+00 Ac228 

1005.96        4. 144.57   1.72  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  4.353E-02 Eu154 

1120.36       34.  27.47   1.80  1.507E-02  1120.29  14.910  4.448E-01 Bi214 
1172.45        5. 127.77   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.28        1. 443.32   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  7.751E-03 Eu154 
1407.80        8.  73.39   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.863E-02 Eu152 
1460.85      373.   5.17   2.09  1.228E-02  1460.82  10.550  8.545E+00 K40   
1621.80        3. 130.53   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.98       19.  30.12   2.17  1.046E-02  1764.49  15.310  3.536E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

300.07    75.01       178.        53. 1.717E+03   76.32   0.779  -        
309.00    77.24       194.       143. 4.407E+03   33.87   0.822  -        

1080.21   270.06        62.        38. 9.316E+02   75.19   0.415 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.62    59.39       142.         7.     0.003   476.14   0.848s
Th-234    254.91    63.72       152.        36.     0.013   102.50   0.852 
Ac-228    373.43    93.35       154.        40.     0.015    96.29   1.081D
U-235     373.43    93.35       199.        46.     0.017    92.03   0.885D
Eu-152    486.83   121.71       152.       -20.    -0.008   175.84   0.915s
Eu-154    486.93   121.73        84.        -9.    -0.003   289.13   0.917s
Pa-234    521.82   130.45       174.       -25.    -0.009   156.89   0.925s
U-235     577.49   144.37       139.         4.     0.002   794.25   0.939s
U-235     743.70   185.93       183.        66.     0.024    63.11   0.983s
Ra-226    743.46   185.87       130.        62.     0.023    62.61   0.762s
U-235     819.40   204.85       120.       -16.    -0.006   200.28   1.003s
Pb-212    954.35   238.60       129.       395.     0.146    13.56   0.908 
Pb-214    966.77   241.70       114.        61.     0.023    61.52   0.569s
Tl-208   1109.91   277.49        74.        16.     0.006   155.67   1.077s
Pb-214   1180.80   295.21        53.       141.     0.052    22.34   1.162 
Pb-212   1201.69   300.43        44.        52.     0.019    51.17   0.309s
Ac-228   1352.96   338.25        45.       110.     0.041    27.32   0.829s
Eu-152   1377.08   344.28        52.        -5.    -0.002   382.60   1.144s
Pb-214   1407.88   351.98        51.       277.     0.103    14.19   1.073 
Pa-234   2276.61   569.14        37.        -3.    -0.001   530.66   1.358s
Tl-208   2333.55   583.37        29.       138.     0.051    22.45   1.149 
Bi-214   2437.93   609.46        52.       220.     0.081    17.27   1.332 
Cs-137   2647.00   661.72        33.        -2.    -0.001   664.00   1.439s
Eu-154   2878.49   719.58         4.        14.     0.005    68.00   1.492s
Bi-212   2907.98   726.95        12.        60.     0.022    34.03   1.061s
Bi-212   3142.38   785.53        27.         2.     0.001   779.93   1.544s
Tl-208   3440.90   860.13         8.        41.     0.015    41.95   0.411s
Eu-154   3486.50   871.53        32.         1.     0.000  1631.54   1.615s
Pa-234   3533.15   883.18        21.         3.     0.001   417.58   1.623s
Ac-228   3645.79   911.34        17.       119.     0.044    22.70   1.647 
Eu-152   3838.23   959.42         6.         6.     0.002   138.36   1.685s
Ac-228   3877.11   969.14        10.        92.     0.034    24.20   0.358s
Eu-154   4024.47  1005.96        17.         4.     0.002   289.14   1.716s
Bi-214   4482.28  1120.36        30.        34.     0.012    54.95   1.799s
Co-60    4690.77  1172.45        19.         5.     0.002   255.54   1.836s
Eu-154   5094.35  1273.28        14.         1.     0.000   886.63   1.903s
Co-60    5337.15  1333.94        15.        -2.    -0.001   512.35   1.939s
Eu-152   5632.81  1407.80        13.         8.     0.003   146.78   1.985s
K-40     5845.14  1460.85        23.       373.     0.138    10.33   2.094 
Bi-212   6489.50  1621.80         8.         3.     0.001   261.05   2.103s
Bi-214   7062.76  1764.98         7.        19.     0.007    60.24   2.173s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6036E-01                                      5.12E+12             
911.20 7.726E-01  (  6.190E-02 1.14E+01 2.62E+01 G  
968.96 1.031E+00  (  8.055E-02 1.21E+01 1.59E+01 G  
338.32 8.241E-01  (  1.166E-01 1.37E+01 1.14E+01 G  

Energy duplication    
93.35 6.971E-01     4.983E-01 4.81E+01 4.10E+00 XA 

Am-241   I   3.3912E-02                                      1.58E+05             
59.54 3.391E-02 ?(  1.314E-01 2.38E+02 3.59E+01 G  

Bi-212   N   1.3171E+00                                      5.12E+12             
727.33 1.317E+00 @(  1.730E-01 1.70E+01 6.65E+00 G  
785.37 2.637E-01 -   1.665E+00 3.90E+02 1.11E+00 G  

1620.74 5.790E-01 -   1.130E+00 1.31E+02 1.51E+00 G  

Bi-214   N   6.2005E-01                                      5.84E+05             
609.31 6.201E-01  (P 4.739E-02 8.63E+00 4.55E+01 G  

1120.29 4.448E-01 - P 1.693E-01 2.75E+01 1.49E+01 G  
1764.49 3.536E-01 -   1.139E-01 3.01E+01 1.53E+01 G  

Co-60    T   2.7407E-03                                      1.93E+03             
1332.49-5.101E-03 ?(  2.078E-02 2.56E+02 1.00E+02 G  
1173.23 1.059E-02 ?(  2.092E-02 1.28E+02 9.98E+01 G  

Cs-137   I  -3.9998E-03                                      1.10E+04             
661.66-4.000E-03 ?(  2.148E-02 3.32E+02 8.50E+01 G  

Eu-152   I   4.0462E-02                                      4.94E+03             
344.28-1.778E-02 ?(  5.461E-02 1.91E+02 2.66E+01 G  
121.78-4.309E-02 +   6.042E-02 8.79E+01 2.84E+01 G  
778.90 0.000E+00 +   1.713E-01 1.00E+03 1.30E+01 G  
964.08 7.800E-02 ?(  7.285E-02 6.92E+01 1.45E+01 G  

1112.08-2.451E-03 %   1.681E-01 4.17E+03 1.34E+01 G  
1408.01 8.863E-02 ?(  9.359E-02 7.34E+01 2.09E+01 G  

Eu-154   I   3.8374E-02                                      3.14E+03             
873.18 1.342E-02 ?(  1.790E-01 8.16E+02 1.22E+01 G  
123.07-1.362E-02 &   3.158E-02 1.45E+02 4.04E+01 G  

1274.43 7.751E-03 &(  5.543E-02 4.43E+02 3.49E+01 G  
723.30 1.022E-01 ?(  3.551E-02 3.40E+01 2.00E+01 G  

1004.72 4.353E-02 &(  9.764E-02 1.45E+02 1.79E+01 G  
996.25 0.000E+00 -   2.586E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.5452E+00                                      4.57E+11             
1460.82 8.545E+00  (P 2.583E-01 5.17E+00 1.06E+01 G  

Pa-234   N  -7.8783E-02                                      1.63E+12             
131.30-7.878E-02 ?(  9.839E-02 7.84E+01 1.82E+01 G  
569.50-4.386E-02 +   1.876E-01 2.65E+02 9.30E+00 G  
946.00 8.329E-04 &   1.362E-01 9.93E+03 1.35E+01 G  
880.52 2.281E-03 &   1.771E-01 4.72E+03 1.05E+01 G  
883.24 5.499E-02 &   1.823E-01 2.09E+02 9.70E+00 G  

Pb-212   N   6.1974E-01                                      5.12E+12             
238.63 6.197E-01  (P 4.153E-02 6.78E+00 4.36E+01 G  
300.09 1.294E+00 +   3.812E-01 2.56E+01 3.18E+00 G  

Pb-214   N   6.4419E-01                                      5.84E+05             
351.93 6.814E-01  (P 4.092E-02 7.10E+00 3.56E+01 G  
295.22 5.965E-01  (P 7.171E-02 1.12E+01 1.84E+01 G  
242.00 5.826E-01  (  2.356E-01 3.08E+01 7.27E+00 G  

Ra-226   N   1.0586E+00                                      5.84E+05             
186.21 1.059E+00 @(  4.554E-01 3.13E+01 3.56E+00 G  

Th-234   N   1.3571E+00                                      1.63E+12             
63.30 1.357E+00 ?(  1.084E+00 5.12E+01 3.75E+00 G  
92.59-1.181E-02 %   6.146E-01 3.16E+03 4.34E+00 G  

Tl-208   N   2.0136E-01                                      5.12E+12             
583.19 2.025E-01  (  1.823E-02 1.12E+01 8.50E+01 G  
277.37 1.863E-01 ?(  2.266E-01 7.78E+01 6.60E+00 G  
860.53 5.340E-01 +   8.882E-02 2.10E+01 1.24E+01 G  

U-235    N   6.2515E-02                                      2.57E+11             
143.77 2.238E-02 &(  1.453E-01 3.97E+02 1.09E+01 G  
205.32-2.019E-01 +   3.226E-01 1.00E+02 5.02E+00 G  
163.36 5.003E-03 %   3.307E-01 4.01E+03 5.08E+00 G  
185.72 7.022E-02 @(  3.360E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 5.618E-01     4.033E-01 4.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.39       142.         7.     0.003   476.14   3.391E-02   
Th-234      63.72       152.        36.     0.013   102.50   1.357E+00   
U-235       93.35       199.        46.     0.017    92.03   5.618E-01   
Eu-152     121.71       152.       -20.    -0.008   175.84  -4.309E-02   
Eu-154     121.73        84.        -9.    -0.003   289.13  -1.362E-02   
Pa-234     130.45       174.       -25.    -0.009   156.89  -7.878E-02   
U-235      144.37       139.         4.     0.002   794.25   2.238E-02   
U-235      185.93       183.        66.     0.024    63.11   7.022E-02   
U-235      204.85       120.       -16.    -0.006   200.28  -2.019E-01   
Eu-152     344.28        52.        -5.    -0.002   382.60  -1.778E-02   
Pa-234     569.14        37.        -3.    -0.001   530.66  -4.386E-02   
Cs-137     661.72        33.        -2.    -0.001   664.00  -4.000E-03   
Eu-154     719.58         4.        14.     0.005    68.00   1.022E-01   
Eu-154     871.53        32.         1.     0.000  1631.54   1.342E-02   
Pa-234     883.18        21.         3.     0.001   417.58   5.499E-02   
Eu-152     959.42         6.         6.     0.002   138.36   7.800E-02   
Eu-154    1005.96        17.         4.     0.002   289.14   4.353E-02   
Co-60     1172.45        19.         5.     0.002   255.54   1.059E-02   
Eu-154    1273.28        14.         1.     0.000   886.63   7.751E-03   
Co-60     1333.94        15.        -2.    -0.001   512.35  -5.101E-03   
Eu-152    1407.80        13.         8.     0.003   146.78   8.863E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:45:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6036E-01    8.6036E-01   1.2328E-01    1.3814E-01  6.190E-02
Am-241 #A    3.3906E-02    3.3912E-02   1.6147E-01    1.6149E-01  1.314E-01
Bi-212 #     1.3171E+00    1.3171E+00   4.4826E-01    4.5331E-01  1.730E-01
Bi-214       6.2002E-01    6.2005E-01   1.1090E-01    1.1443E-01  4.739E-02
Co-60  #A    2.6985E-03    2.7407E-03   7.0036E-03    7.0047E-03  2.078E-02
Cs-137 #A   -3.9890E-03   -3.9998E-03   2.6559E-02    2.6560E-02  2.148E-02
Eu-152 #A    4.0219E-02    4.0462E-02   5.5984E-02    5.6032E-02  5.461E-02
Eu-154 #A    3.8012E-02    3.8374E-02   2.6094E-02    2.6171E-02  1.790E-01
K-40         8.5452E+00    8.5452E+00   9.2916E-01    1.0236E+00  2.583E-01
Pa-234 #A   -7.8783E-02   -7.8783E-02   1.2360E-01    1.2514E-01  9.839E-02
Pb-212       6.1974E-01    6.1974E-01   8.5078E-02    9.9323E-02  4.153E-02
Pb-214       6.4415E-01    6.4419E-01   9.4400E-02    1.0098E-01  4.092E-02
Ra-226 #     1.0586E+00    1.0586E+00   6.6279E-01    6.6667E-01  4.554E-01
Th-234 #     1.3571E+00    1.3571E+00   1.3910E+00    1.3969E+00  1.084E+00
Tl-208       2.0136E-01    2.0136E-01   4.5205E-02    4.7037E-02  1.823E-02
U-235  #A    6.2515E-02    6.2515E-02   3.9451E-02    3.9655E-02  1.453E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.387E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.3866615E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/12/13 11:23                
Type:            LCS                           Analyzed:        03/14/13 15:47                
Lab ID:          QC676113                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   299 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195398                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.430     94.6   54-146  

Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243262 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503105564009.5                                                  
File          : 1_20130314_009                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC676113                                                         
Matrix        : Soil                                                             
Batch         : 195398                                                           
Time          : 14-MAR-2013 15:47                                                
Sample Amount : 299 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.17 %                                                           
Cal           : 14-MAR-2013 07:35:46,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.30  95    54-146  .43011        .70555        u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1503105564009.5
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC676113, 195398, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130314_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/12/2013 11:23           Live Time: 2700   sec

Acquisition Time: 3/14/2013 15:47:14        Real Time: 2705   sec
Analysis Time: 3/14/2013 16:32           Dead Time: 0.17   %

Analysis Quantity: 2.990E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.579E-01      2.301E-01      2.383E-01      1.614E-01
Am-241    #AB   -3.345E-02      4.197E-01      4.197E-01      3.451E-01
Bi-212    #      2.652E+00      9.864E-01      9.957E-01      6.537E-01
Bi-214           1.230E+01      4.301E-01      7.056E-01      1.028E-01
Co-60     #AB    6.398E-03      9.169E-03      9.174E-03      4.938E-02
Cs-137           7.036E-02      4.976E-02      4.987E-02      3.337E-02
Eu-152    #      4.796E-01      1.826E-01      1.846E-01      1.714E-01
Eu-154    #AB    1.545E-02      2.614E-01      2.614E-01      3.438E-01
K-40             8.644E+00      1.094E+00      1.177E+00      4.065E-01
Pa-234    #AB    1.978E-01      2.910E-01      2.951E-01      2.376E-01
Pb-212           6.662E-01      1.409E-01      1.513E-01      9.074E-02
Pb-214           1.378E+01      3.739E-01      8.533E-01      1.269E-01
Ra-226           2.159E+00      1.548E+00      1.555E+00      1.230E+00
Th-234    #AB    2.561E+00      3.592E+00      3.600E+00      2.909E+00
Tl-208           2.151E-01      8.378E-02      8.492E-02      4.806E-02
U-235            7.087E-01      1.034E-01      1.130E-01      3.457E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.531E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Sample description                                             
QC676113, 195398, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130314_009.An1

Acquisition information
Start time:                 3/14/2013 15:47:14
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9900E+02) = 

9.0391E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/12/2013 11:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0977

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23        3. 573.19   0.00  0.000E+00
63.25       60.  70.12   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.79      777.   6.41   0.86  3.070E-02
77.16     1410.   3.74   0.87  3.246E-02
87.20      462.   8.97   0.88  3.888E-02
90.03      197.  17.39   0.88  4.039E-02
92.46        5. 895.18   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.848E-02 U235  
92.86       51.   8.15   0.43  4.199E-02    93.35   5.760  7.087E-01 U235  
131.51       23. 172.84   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.404E-02 Pa234 
143.42       56.  67.84   0.22  5.130E-02
143.58       15. 233.12   0.94  5.130E-02   143.77  10.940  8.883E-02 U235  
143.93       10. 346.47   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
186.18      693.   7.52   0.94  4.878E-02   185.72  57.000  8.336E-01 U235  

186.21   3.555  1.338E+01 Ra226 
238.56      398.   8.71   1.04  4.342E-02   238.63  43.600  6.952E-01 Pb212 
241.99     1390.   3.31   1.04  4.308E-02   242.00   7.268  1.486E+01 Pb214 
258.91       58.  47.62   0.73  4.141E-02
295.20     2953.   2.19   1.08  3.815E-02   295.22  18.414  1.405E+01 Pb214 
300.06       24. 119.06   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.60       88.  27.45   1.19  3.484E-02   338.32  11.400  7.451E-01 Ac228 
344.58        9. 317.46   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.295E-02 Eu152 
351.96     4929.   1.59   1.14  3.392E-02   351.93  35.600  1.364E+01 Pb214 
458.78        4. 286.13   0.34  2.823E-02
569.80       17. 110.58   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.50   9.300  2.513E-01 Pa234 

583.53      131.  19.47   1.29  2.387E-02   583.19  85.000  2.154E-01 Tl208 
609.47     3879.   1.74   1.30  2.316E-02   609.31  45.490  1.230E+01 Bi214 
661.68       39.  35.36   0.72  2.188E-02   661.66  84.990  7.036E-02 Cs137 
723.67        2. 845.79   1.49  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.65       28.  61.41   1.50  2.048E-02   727.33   6.650  6.795E-01 Bi212 

727.33   6.650  6.795E-01 Bi212 
768.50      355.   8.22   1.63  1.971E-02
785.87       93.  18.60   1.54  1.942E-02   785.37   1.110  1.447E+01 Bi212 

785.37   1.110  1.447E+01 Bi212 
806.21      105.  19.16   0.72  1.906E-02
859.88       14. 107.53   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
882.93       19.  81.11   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  3.600E-01 Pa234 
911.28      106.  20.14   1.01  1.749E-02   911.20  26.200  7.751E-01 Ac228 
964.27       41.  38.55   1.69  1.680E-02   964.08  14.500  5.612E-01 Eu152 

964.08  14.500  5.612E-01 Eu152 
968.93       86.  21.42   0.62  1.674E-02   968.96  15.900  1.075E+00 Ac228 

1120.36      937.   3.92   1.74  1.507E-02  1120.29  14.910  1.394E+01 Bi214 
1172.46       16.  73.37   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1377.72      273.   7.43   1.71  1.287E-02
1401.76       89.  14.71   1.98  1.269E-02
1408.11      117.  12.50   1.99  1.265E-02  1408.01  20.850  1.490E+00 Eu152 

1408.01  20.850  1.490E+00 Eu152 
1460.87      334.   5.98   2.36  1.228E-02  1460.82  10.550  8.644E+00 K40   
1764.69      816.   3.80   1.99  1.046E-02  1764.49  15.310  1.707E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23       139.         3. 0.000E+00 1146.38   0.000  -      
299.15    74.78      1048.       581. 1.894E+04   18.48   0.872  -        
308.66    77.16       948.      1149. 3.540E+04    9.90   0.843  -        
348.97    87.23       660.       479. 1.231E+04   18.68   1.086  -      s 
360.29    90.07       568.       164. 4.069E+03   43.87   0.776  -       M
574.33   143.42       595.        15. 2.903E+02  466.24   0.939 U-235    c

1035.62   258.91       304.        58. 1.396E+03   95.23   0.732 PB-214  sM
1835.12   458.78        74.         4. 1.488E+02  572.26   0.337  -      sc
3074.25   768.50       128.       355. 1.803E+04   16.44   1.630 BI-214   M
3225.15   806.21        81.       105. 5.508E+03   38.32   0.719 BI-214  sM
5512.39  1377.72        30.       273. 2.125E+04   14.86   1.714 BI-214  s 
5607.94  1401.59        43.       104. 8.201E+03   32.64   0.732 BI-214  s 
5633.35  1407.94       118.        54. 4.235E+03   63.63   0.692 BI-214  s 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.64    59.65       771.        -6.    -0.002  1254.70   0.848s
Th-234    253.05    63.25       864.        60.     0.022   140.23   0.852 
Th-234    369.85    92.46       978.         5.     0.002  1790.36   0.884s
U-235     373.43    93.35       472.        51.     0.019    16.30   0.430D
Eu-152    485.39   121.35       757.       -26.    -0.010   297.13   0.915s
Pa-234    526.04   131.51       797.        23.     0.009   345.67   0.925s
U-235     575.07   143.77       619.        10.     0.004   692.93   0.939D
U-235     652.50   163.13       817.        -6.    -0.002  1464.01   0.960s
U-235     742.86   185.72       929.       589.     0.218    14.89   0.983D
Ra-226    744.83   186.21       748.       112.     0.041    71.72   0.936D
Pb-212    954.24   238.57       485.       376.     0.139    20.87   1.121 
Pb-214    967.96   242.00       456.      1362.     0.505     7.47   0.980 
Tl-208   1106.13   276.54       525.       -38.    -0.014   174.82   1.077 
Pb-214   1180.77   295.20       415.      2948.     1.092     4.38   1.080 
Pb-212   1200.20   300.06       412.        24.     0.009   238.12   1.100s
Ac-228   1354.37   338.60       209.        88.     0.033    54.91   1.192 
Eu-152   1378.27   344.58       401.         9.     0.003   634.93   1.144s
Pb-214   1407.79   351.96       386.      4920.     1.822     3.19   1.143 
Pa-234   2279.26   569.80       167.        17.     0.006   221.16   1.358s
Tl-208   2334.18   583.53       156.       131.     0.048    38.94   1.286 
Bi-214   2437.98   609.47       193.      3871.     1.434     3.49   1.299 
Cs-137   2646.85   661.68        63.        39.     0.014    70.72   0.719s
Eu-154   2894.89   723.67       142.         2.     0.001  1691.59   1.492s
Bi-212   2910.79   727.65       130.        28.     0.010   122.83   1.496s
Bi-212   3143.74   785.87       103.        93.     0.034    37.20   1.544s
Tl-208   3439.89   859.88       112.        14.     0.005   215.05   1.605 
Pa-234   3532.12   882.93       105.        19.     0.007   162.23   1.623s
Ac-228   3645.57   911.28        90.       106.     0.039    40.28   1.009s
Pa-234   3781.97   945.36       108.       -15.    -0.006   199.27   1.672s
Eu-152   3857.63   964.27       103.        41.     0.015    77.10   1.685s
Ac-228   3876.25   968.93        68.        86.     0.032    42.83   0.616s
Eu-154   3991.97   997.84       106.       -15.    -0.006   202.02   1.710s
Eu-154   4021.37  1005.19       109.        -9.    -0.004   316.90   1.716s
Eu-152   4450.68  1112.46        87.        -8.    -0.003   328.17   1.793s
Bi-214   4482.31  1120.36        92.       936.     0.347     7.83   1.745 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60    4690.82  1172.46        64.        16.     0.006   146.75   1.836s
Co-60    5341.23  1334.96        68.       -10.    -0.004   246.21   1.939s
Eu-152   5634.41  1408.20        71.        78.     0.029    38.07   1.985s
K-40     5845.26  1460.87        46.       334.     0.124    11.95   2.357 
Bi-212   6487.33  1621.26        46.        -6.    -0.002   328.70   2.103s
Bi-214   7061.59  1764.69        29.       816.     0.302     7.60   1.992 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.5790E-01                                      5.12E+12             
911.20 7.751E-01  (  1.614E-01 2.01E+01 2.62E+01 G  
968.96 1.075E+00  (  2.407E-01 2.14E+01 1.59E+01 G  
338.32 7.451E-01  (  2.836E-01 2.75E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 }   1.294E+00 3.33E+03 4.10E+00 XA 

Am-241   I  -3.3452E-02                                      1.58E+05             
59.54-3.345E-02 &(  3.451E-01 6.27E+02 3.59E+01 G  

Bi-212   N   2.6515E+00                                      5.12E+12             
727.33 6.795E-01  (  6.537E-01 6.14E+01 6.65E+00 G  
785.37 1.447E+01 @(  3.681E+00 1.86E+01 1.11E+00 G  

1620.74-1.192E+00 -   3.126E+00 1.64E+02 1.51E+00 G  

Bi-214   N   1.2300E+01                                      5.84E+05             
609.31 1.230E+01  (P 1.028E-01 1.74E+00 4.55E+01 G  

1120.29 1.394E+01 + P 3.337E-01 3.92E+00 1.49E+01 G  
1764.49 1.707E+01 +   2.610E-01 3.80E+00 1.53E+01 G  

Co-60    T   6.3982E-03                                      1.93E+03             
1332.49-2.520E-02 &(  4.938E-02 1.23E+02 1.00E+02 G  
1173.23 3.804E-02 ?(  4.330E-02 7.34E+01 9.98E+01 G  

Cs-137   I   7.0362E-02                                      1.10E+04             
661.66 7.036E-02  (  3.337E-02 3.54E+01 8.50E+01 G  

Eu-152   I   4.7963E-01                                      4.94E+03             
344.28 3.295E-02 &(  1.714E-01 3.17E+02 2.66E+01 G  
121.78-6.253E-02 &   1.517E-01 1.49E+02 2.84E+01 G  
778.90 3.785E-03 &   2.791E-01 4.48E+03 1.30E+01 G  
964.08 5.612E-01  (  3.256E-01 3.86E+01 1.45E+01 G  

1112.08-1.364E-01 +   3.604E-01 1.64E+02 1.34E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 9.925E-01  (  2.501E-01 1.90E+01 2.09E+01 G  

Eu-154   I   1.5451E-02                                      3.14E+03             
873.18 1.401E-02 %(  3.438E-01 1.49E+03 1.22E+01 G  
123.07 5.320E-03 %   1.019E-01 1.16E+03 4.04E+01 G  

1274.43 2.802E-03 &   1.345E-01 2.92E+03 3.49E+01 G  
723.30 1.633E-02 ?(  2.267E-01 8.46E+02 2.00E+01 G  

1004.72-1.099E-01 +   2.808E-01 1.58E+02 1.79E+01 G  
996.25-2.911E-01 +   4.683E-01 1.01E+02 1.05E+01 G  

K-40     N   8.6439E+00                                      4.57E+11             
1460.82 8.644E+00  (P 4.065E-01 5.98E+00 1.06E+01 G  

Pa-234   N   1.9783E-01                                      1.63E+12             
131.30 8.404E-02 ?(  2.376E-01 1.73E+02 1.82E+01 G  
569.50 2.513E-01 ?(  4.467E-01 1.11E+02 9.30E+00 G  
946.00-2.227E-01 +   3.533E-01 9.96E+01 1.35E+01 G  
880.52-1.293E-02 %   3.720E-01 1.75E+03 1.05E+01 G  
883.24 3.600E-01 ?(  4.611E-01 8.11E+01 9.70E+00 G  

Pb-212   N   6.6624E-01                                      5.12E+12             
238.63 6.651E-01  (P 9.074E-02 1.04E+01 4.36E+01 G  
300.09 6.822E-01 ?(  1.319E+00 1.19E+02 3.18E+00 G  

Pb-214   N   1.3781E+01                                      5.84E+05             
351.93 1.364E+01  (P 1.269E-01 1.59E+00 3.56E+01 G  
295.22 1.405E+01  (P 2.262E-01 2.19E+00 1.84E+01 G  
242.00 1.457E+01 +   5.318E-01 3.74E+00 7.27E+00 G  

Ra-226   N   2.1588E+00                                      5.84E+05             
Derived Ave Activity  

186.21 2.159E+00 }(  1.230E+00 3.59E+01 3.56E+00 G  

Th-234   N   2.5613E+00                                      1.63E+12             
63.30 2.561E+00  (  2.909E+00 7.01E+01 3.75E+00 G  
92.59 9.161E-02 -   1.349E+00 8.95E+02 4.34E+00 G  

Tl-208   N   2.1512E-01                                      5.12E+12             
583.19 2.154E-01  (  4.806E-02 1.95E+01 8.50E+01 G  
277.37-4.823E-01 -   6.824E-01 8.74E+01 6.60E+00 G  
860.53 2.132E-01  (  3.661E-01 1.08E+02 1.24E+01 G  

U-235    N   7.0869E-01                                      2.57E+11             
143.77 6.082E-02  (  3.457E-01 3.46E+02 1.09E+01 G  
205.32 3.654E-02 &   8.393E-01 1.40E+03 5.02E+00 G  
163.36-7.200E-02 &   8.669E-01 7.32E+02 5.08E+00 G  
185.72 7.087E-01 }   8.541E-02 7.44E+00 5.70E+01 G  

Energy duplication    
93.35 7.087E-01 }   7.006E-01 8.15E+00 5.76E+00 X  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:37:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314_009.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.65       771.        -6.    -0.002  1254.70  -3.345E-02   
Th-234      63.25       864.        60.     0.022   140.23   2.561E+00   
Th-234      92.46       978.         5.     0.002  1790.36   9.161E-02   
Eu-152     121.35       757.       -26.    -0.010   297.13  -6.253E-02   
Pa-234     131.51       797.        23.     0.009   345.67   8.404E-02   
Eu-152     344.58       401.         9.     0.003   634.93   3.295E-02   
Pa-234     569.80       167.        17.     0.006   221.16   2.513E-01   
Eu-154     723.67       142.         2.     0.001  1691.59   1.633E-02   
Bi-212     727.65       130.        28.     0.010   122.83   6.795E-01   
Bi-212     785.87       103.        93.     0.034    37.20   1.447E+01   
Pa-234     882.93       105.        19.     0.007   162.23   3.600E-01   
Pa-234     945.36       108.       -15.    -0.006   199.27  -2.227E-01   
Eu-152     964.27       103.        41.     0.015    77.10   5.612E-01   
Eu-154     997.84       106.       -15.    -0.006   202.02  -2.911E-01   
Eu-154    1005.19       109.        -9.    -0.004   316.90  -1.099E-01   
Eu-152    1112.46        87.        -8.    -0.003   328.17  -1.364E-01   
Co-60     1172.46        64.        16.     0.006   146.75   3.804E-02   
Co-60     1334.96        68.       -10.    -0.004   246.21  -2.520E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1408.20        71.        78.     0.029    38.07   9.925E-01   
Bi-212    1621.26        46.        -6.    -0.002   328.70  -1.192E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.5790E-01    8.5790E-01   2.3006E-01    2.3831E-01  1.614E-01
Am-241 #A   -3.3447E-02   -3.3452E-02   4.1972E-01    4.1973E-01  3.451E-01
Bi-212 #     2.6515E+00    2.6515E+00   9.8636E-01    9.9567E-01  6.537E-01
Bi-214       1.2300E+01    1.2300E+01   4.3011E-01    7.0555E-01  1.028E-01
Co-60  #A    6.3290E-03    6.3982E-03   9.1694E-03    9.1740E-03  4.938E-02
Cs-137       7.0228E-02    7.0362E-02   4.9763E-02    4.9866E-02  3.337E-02
Eu-152 #C    4.7761E-01    4.7963E-01   1.8259E-01    1.8465E-01  1.714E-01
Eu-154 #A    1.5348E-02    1.5451E-02   2.6136E-01    2.6136E-01  3.438E-01
K-40         8.6439E+00    8.6439E+00   1.0936E+00    1.1768E+00  4.065E-01
Pa-234 #A    1.9783E-01    1.9783E-01   2.9098E-01    2.9512E-01  2.376E-01
Pb-212       6.6624E-01    6.6624E-01   1.4089E-01    1.5128E-01  9.074E-02
Pb-214       1.3780E+01    1.3781E+01   3.7395E-01    8.5332E-01  1.269E-01
Ra-226       2.1588E+00    2.1588E+00   1.5483E+00    1.5552E+00  1.230E+00
Th-234 #A    2.5613E+00    2.5613E+00   3.5918E+00    3.6000E+00  2.909E+00
Tl-208       2.1512E-01    2.1512E-01   8.3777E-02    8.4920E-02  4.806E-02
U-235   C    7.0869E-01    7.0869E-01   1.0335E-01    1.1295E-01  3.457E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.0 keV)     3.869E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.0 keV) 3.8693108E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243262                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/12/13 11:24                
Lab ID:          QC676112                      Analyzed:        03/15/13 09:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195398                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00199 U       0.0741         0.0608            0.9     
Bismuth-212                          0.101 U         0.152          0.179                     
Bismuth-214                         -0.00535 U       0.0122         0.0386                    
Cesium-137                           0 U             0.0161         0.0146            0.07    
Cobalt-60                            0.00233 U       0.00688        0.00567           0.03    
Europium-152                         0.0404          0.0402         0.0247            0.1     
Europium-154                         0.00734 U       0.0460         0.115             0.2     
Lead-212                            -0.0143 U        0.115          0.0261                    
Lead-214                             0.0106 U        0.0198         0.0333                    
Potassium-40                        -0.152 U         0.448          0.280                     
Protactinium-234                     0.0371 U        0.0802         0.0551                    
Radium-226 (By Bismuth-214)         -0.00535 U       0.0122         0.0386            0.2     
Thallium-208                         0.00677 U       0.0184         0.0110                    
Thorium-232 (By Actinium-228)        0.0324 U        0.0472         0.0363            0.9     
Thorium-234                          0.0220 U        0.579          0.474                     
Uranium-235                         -0.0523 U        0.123          0.0970            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0

126 of 259



CURTIS & TOMPKINS BLANK USER REPORT FOR 243262 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC676112                                                       

Seqnum : 1503106987004.5                               Matrix        : Soil                                                           

File   : 1_20130315_004                                Batch         : 195398                       Time      : 15-MAR-2013 09:30     

Cal    : 15-MAR-2013 07:18:41,09-JAN-2013 09:04:01     Caldate       : 15-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma        2 sigma           
Uncert pCi/g   Uncert pCi/g        

Analyte                  Result        RL        Counting        Total      Flags 
Americium-241                    0.00199        0.0608    .074058        .074058        u     
Bismuth-212                      0.101          0.179     .15247         .15256         u     
Bismuth-214                      -0.00535       0.0386    .012224        .012226        u     
Cesium-137                       0              0.0146    .016065        .016066        u     
Cobalt-60                        0.00233        0.00567   .0068847       .0068855       u     
Europium-152                     0.0404         0.0247    .040234        .0403          u     
Europium-154                     0.00734        0.115     .04596         .045962        u     
Lead-212                         -0.0143        0.0261    .11488         .11489         u     
Lead-214                         0.0106         0.0333    .019816        .019825        u     
Potassium-40                     -0.152         0.280     .44764         .44771         u     
Protactinium-234                 0.0371         0.0551    .080169        .0807          u     
Radium-226 (By Bismuth-214)      -0.00535       0.0386    .012224        .012226        u     
Thallium-208                     0.00677        0.0110    .018361        .018366        u     
Thorium-232 (By Actinium-228)    0.0324         0.0363    .047212        .04727         u     
Thorium-234                      0.0220         0.474     .57857         .57857         u     
Uranium-235                      -0.0523        0.0970    .12265         .1227          u     

u=use  

Page 1 of 1                                                                                                           1503106987004.5
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC676112, 195398, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130315_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/12/2013 11:24           Live Time: 2700   sec

Acquisition Time: 3/15/2013 09:30:07        Real Time: 2701   sec
Analysis Time: 3/15/2013 10:15           Dead Time: 0.05   %

Analysis Quantity: 3.150E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.241E-02      4.721E-02      4.727E-02      3.627E-02
Am-241    #AB    1.994E-03      7.406E-02      7.406E-02      6.078E-02
Bi-212    #AB    1.007E-01      1.525E-01      1.526E-01      1.788E-01
Bi-214    #AB   -5.347E-03      1.222E-02      1.223E-02      3.863E-02
Co-60     #AB    2.333E-03      6.885E-03      6.886E-03      5.669E-03
Cs-137    #AB    0.000E+00      1.607E-02      1.607E-02      1.455E-02
Eu-152    #      4.042E-02      4.023E-02      4.030E-02      2.472E-02
Eu-154    #AB    7.338E-03      4.596E-02      4.596E-02      1.148E-01
K-40      #AB   -1.523E-01      4.476E-01      4.477E-01      2.804E-01
Pa-234    #AB    3.714E-02      8.017E-02      8.070E-02      5.507E-02
Pb-212    #AB   -1.429E-02      1.149E-01      1.149E-01      2.609E-02
Pb-214    #AB    1.059E-02      1.982E-02      1.983E-02      3.329E-02
Ra-226    #AB    1.312E-01      2.700E-01      2.702E-01      2.072E-01
Th-234    #AB    2.196E-02      5.786E-01      5.786E-01      4.741E-01
Tl-208    #AB    6.772E-03      1.836E-02      1.837E-02      1.096E-02
U-235     #AB   -5.225E-02      1.227E-01      1.227E-01      9.698E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.928E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 17:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315_004.An1               

Sample description                                             
QC676112, 195398, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130315_004.An1

Acquisition information
Start time:                 3/15/2013 09:30:07
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1500E+02) = 

8.5800E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/12/2013 11:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-02-02_0435.PBC

2/2/2013 04:35:47

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Eu-152    485.88   121.47        36.         4.     0.001   486.73   0.919s
Eu-154    492.68   123.17        44.        -3.    -0.001   703.00   0.920s
Pa-234    525.45   131.36        48.         4.     0.001   505.34   0.929s
U-235     575.25   143.81        54.        -9.    -0.003   234.72   0.943s
U-235     744.83   186.22        29.         4.     0.002   355.13   0.989s
Ra-226    745.98   186.50        24.         7.     0.003   205.84   0.990s
U-235     825.24   206.32        22.         2.     0.001   590.94   1.010s
Pb-212    959.11   239.79        44.        -9.    -0.003   508.86   1.046s
Pb-214    967.01   241.77        31.         9.     0.003   187.18   1.049s
Tl-208   1108.54   277.16        29.         2.     0.001   752.35   1.086s
Ac-228   1358.80   339.73        16.         6.     0.002   219.15   1.149s
Eu-152   1371.59   342.93         9.        11.     0.004    99.55   1.155s
Pb-214   1405.97   351.52        29.        -2.    -0.001   206.64   1.162s
Pa-234   2277.86   569.50        17.         6.     0.002   215.85   1.367s
Tl-208   2331.56   582.92         9.         3.     0.001   271.12   1.379s
Eu-154   2893.58   723.41        11.        -1.     0.000   874.93   1.497s
Bi-212   2911.14   727.80        11.        -2.    -0.001   607.65   1.500s
Eu-152   3117.30   779.33        14.        -2.    -0.001   654.62   1.541s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3140.42   785.11        16.        -2.    -0.001   758.79   1.546s
Pa-234   3520.47   880.09        12.        -2.    -0.001   488.74   1.617s
Ac-228   3646.68   911.64         5.         4.     0.001   191.93   1.639s
Pa-234   3785.64   946.37        15.        -2.    -0.001   607.53   1.663s
Eu-154   3981.57   995.33        15.        -4.    -0.001   304.45   1.697s
Eu-154   4020.83  1005.14        10.         1.     0.001   626.30   1.703s
Eu-152   4444.94  1111.13         3.         3.     0.001   198.25   1.771s
Bi-214   4478.52  1119.52         7.         4.     0.001   164.45   1.775s
Co-60    4693.95  1173.35         4.         2.     0.001   295.10   1.806s
Eu-154   5099.74  1274.75         6.         1.     0.000   659.22   1.861s
K-40     5844.96  1460.94        24.        -6.    -0.002    70.80   1.948s
Bi-212   6487.35  1621.42         2.         4.     0.001   151.49   2.009s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2413E-02                                      5.12E+12             
911.20 2.701E-02 ?(  3.627E-02 9.60E+01 2.62E+01 G  
968.96-2.995E-03 %   7.809E-02 1.59E+03 1.59E+01 G  
338.32 4.482E-02 ?(  7.466E-02 1.10E+02 1.14E+01 G  

Energy duplication    
93.35 6.468E-03 %   2.796E-01 2.63E+03 4.10E+00 XA 

Am-241   I   1.9942E-03                                      1.58E+05             
59.54 1.994E-03 %(  6.078E-02 1.86E+03 3.59E+01 G  

Bi-212   N   1.0065E-01                                      5.12E+12             
727.33-3.700E-02 ?(  1.788E-01 3.04E+02 6.65E+00 G  
785.37-2.273E-01 +   1.388E+00 3.79E+02 1.11E+00 G  

1620.74 7.069E-01 ?(  6.477E-01 7.57E+01 1.51E+00 G  

Bi-214   N  -5.3473E-03                                      5.84E+05             
609.31-2.366E-02 %(P 3.863E-02 1.00E+03 4.55E+01 G  

1120.29 5.054E-02 ?(P 8.873E-02 8.22E+01 1.49E+01 G  
1764.49 0.000E+00 +   4.625E-02 1.00E+03 1.53E+01 G  

Co-60    T   2.3330E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.669E-03 1.00E+03 1.00E+02 G  
1173.23 4.669E-03 &(  1.004E-02 1.48E+02 9.98E+01 G  

Eu-152   I   4.0416E-02                                      4.94E+03             
344.28 3.799E-02 ?(  2.472E-02 4.98E+01 2.66E+01 G  
121.78 8.060E-03 -   3.155E-02 2.43E+02 2.84E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
778.90-2.080E-02 -   1.089E-01 3.27E+02 1.30E+01 G  
964.08 5.263E-04 %   1.198E-01 1.38E+04 1.45E+01 G  

1112.08 4.522E-02 ?(  5.937E-02 9.91E+01 1.34E+01 G  
1408.01 0.000E+00 -   2.820E-02 1.00E+03 2.09E+01 G  

Eu-154   I   7.3384E-03                                      3.14E+03             
873.18-5.878E-03 %(  1.148E-01 1.20E+03 1.22E+01 G  
123.07-4.288E-03 +   2.446E-02 3.51E+02 4.04E+01 G  

1274.43 7.564E-03 ?(  3.937E-02 3.30E+02 3.49E+01 G  
723.30-8.630E-03 +   6.072E-02 4.37E+02 2.00E+01 G  

1004.72 1.590E-02 ?(  7.911E-02 3.13E+02 1.79E+01 G  
996.25-7.008E-02 +   1.654E-01 1.52E+02 1.05E+01 G  

K-40     N  -1.5232E-01                                      4.57E+11             
1460.82-1.523E-01 ?(P 2.804E-01 3.54E+01 1.06E+01 G  

Pa-234   N   3.7142E-02                                      1.63E+12             
131.30 1.350E-02 ?(  5.507E-02 2.53E+02 1.82E+01 G  
569.50 8.341E-02 ?(  1.371E-01 1.08E+02 9.30E+00 G  
946.00-2.607E-02 +   1.266E-01 3.04E+02 1.35E+01 G  
880.52-3.550E-02 +   1.371E-01 2.44E+02 1.05E+01 G  
883.24 0.000E+00 -   1.303E-01 1.00E+03 9.70E+00 G  

Pb-212   N  -1.4288E-02                                      5.12E+12             
238.63-1.429E-02 &(P 2.609E-02 2.54E+02 4.36E+01 G  
300.09 0.000E+00 &   3.696E-01 1.00E+03 3.18E+00 G  

Pb-214   N   1.0587E-02                                      5.84E+05             
351.93-6.029E-03  (P 3.329E-02 1.03E+02 3.56E+01 G  
295.22-5.132E-03 & P 5.906E-02 1.97E+02 1.84E+01 G  
242.00 9.197E-02 &(  1.326E-01 9.36E+01 7.27E+00 G  

Ra-226   N   1.3117E-01                                      5.84E+05             
186.21 1.312E-01 &(  2.072E-01 1.03E+02 3.56E+00 G  

Th-234   N   2.1959E-02                                      1.63E+12             
63.30 2.196E-02 &(  4.741E-01 1.32E+03 3.75E+00 G  
92.59 0.000E+00 &   2.826E-01 1.00E+03 4.34E+00 G  

Tl-208   N   6.7722E-03                                      5.12E+12             
583.19 5.350E-03 &(  1.096E-02 1.36E+02 8.50E+01 G  
277.37 2.509E-02 ?(  1.528E-01 3.76E+02 6.60E+00 G  
860.53 0.000E+00 -   9.901E-02 1.00E+03 1.24E+01 G  

U-235    N  -5.2254E-02                                      2.57E+11             
143.77-5.225E-02 ?(  9.698E-02 1.17E+02 1.09E+01 G  
205.32 3.142E-02 &   1.492E-01 2.95E+02 5.02E+00 G  
163.36 8.445E-04 %   1.562E-01 1.12E+04 5.08E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
185.72 5.059E-03 &   1.426E-02 1.78E+02 5.70E+01 G  

Energy duplication    
93.35 4.604E-03 %   1.990E-01 2.63E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     121.47        36.         4.     0.001   486.73   8.060E-03   
Eu-154     123.17        44.        -3.    -0.001   703.00  -4.288E-03   
Pa-234     131.36        48.         4.     0.001   505.34   1.350E-02   
U-235      143.81        54.        -9.    -0.003   234.72  -5.225E-02   
U-235      186.22        29.         4.     0.002   355.13   5.059E-03   
Ra-226     186.50        24.         7.     0.003   205.84   1.312E-01   
U-235      206.32        22.         2.     0.001   590.94   3.142E-02   
Pb-212     239.79        44.        -9.    -0.003   508.86  -1.429E-02  P
Pb-214     241.77        31.         9.     0.003   187.18   9.197E-02   
Tl-208     277.16        29.         2.     0.001   752.35   2.509E-02   
Ac-228     339.73        16.         6.     0.002   219.15   4.482E-02   
Eu-152     342.93         9.        11.     0.004    99.55   3.799E-02   
Pb-214     351.52        29.        -2.    -0.001   206.64  -6.029E-03  P
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     569.50        17.         6.     0.002   215.85   8.341E-02   
Tl-208     582.92         9.         3.     0.001   271.12   5.350E-03   
Eu-154     723.41        11.        -1.     0.000   874.93  -8.630E-03   
Bi-212     727.80        11.        -2.    -0.001   607.65  -3.700E-02   
Eu-152     779.33        14.        -2.    -0.001   654.62  -2.080E-02   
Bi-212     785.11        16.        -2.    -0.001   758.79  -2.273E-01   
Pa-234     880.09        12.        -2.    -0.001   488.74  -3.550E-02   
Ac-228     911.64         5.         4.     0.001   191.93   2.701E-02   
Pa-234     946.37        15.        -2.    -0.001   607.53  -2.607E-02   
Eu-154     995.33        15.        -4.    -0.001   304.45  -7.008E-02   
Eu-154    1005.14        10.         1.     0.001   626.30   1.590E-02   
Eu-152    1111.13         3.         3.     0.001   198.25   4.522E-02   
Bi-214    1119.52         7.         4.     0.001   164.45   5.054E-02  P
Co-60     1173.35         4.         2.     0.001   295.10   4.669E-03   
Eu-154    1274.75         6.         1.     0.000   659.22   7.564E-03   
K-40      1460.94        24.        -6.    -0.002    70.80  -1.523E-01  P
Bi-212    1621.42         2.         4.     0.001   151.49   7.069E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.2413E-02    3.2413E-02   4.7212E-02    4.7270E-02  3.627E-02
Am-241 #A    1.9939E-03    1.9942E-03   7.4058E-02    7.4058E-02  6.078E-02
Bi-212 #A    1.0065E-01    1.0065E-01   1.5247E-01    1.5256E-01  1.788E-01
Bi-214 #A   -5.3471E-03   -5.3473E-03   1.2224E-02    1.2226E-02  3.863E-02
Co-60  #A    2.3072E-03    2.3330E-03   6.8847E-03    6.8855E-03  5.669E-03
Cs-137 #A    0.0000E+00    0.0000E+00   1.6065E-02    1.6066E-02  1.455E-02
Eu-152 #     4.0241E-02    4.0416E-02   4.0234E-02    4.0300E-02  2.472E-02
Eu-154 #A    7.2885E-03    7.3384E-03   4.5960E-02    4.5962E-02  1.148E-01
K-40   #A   -1.5232E-01   -1.5232E-01   4.4764E-01    4.4771E-01  2.804E-01
Pa-234 #A    3.7142E-02    3.7142E-02   8.0169E-02    8.0700E-02  5.507E-02
Pb-212 #A   -1.4288E-02   -1.4288E-02   1.1488E-01    1.1489E-01  2.609E-02
Pb-214 #A    1.0587E-02    1.0587E-02   1.9816E-02    1.9825E-02  3.329E-02
Ra-226 #A    1.3117E-01    1.3117E-01   2.7000E-01    2.7015E-01  2.072E-01
Th-234 #A    2.1959E-02    2.1959E-02   5.7857E-01    5.7857E-01  4.741E-01
Tl-208 #A    6.7722E-03    6.7722E-03   1.8361E-02    1.8366E-02  1.096E-02
U-235  #A   -5.2254E-02   -5.2254E-02   1.2265E-01    1.2270E-01  9.698E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:35:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0228 +0.250053*Channel -2.12035e-008*Channel**2

FWHM (ch) =   3.1276 +0.001117*Channel -4.64322e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.21      121.78   121.80 -0.01%      0.92     0.92    0.69%
978.60      244.70   244.66  0.02%      1.06     1.04    1.06%

1377.13      344.28   344.29 -0.00%      1.12     1.14   -2.15%
3115.98      778.90   778.93 -0.00%      1.54     1.54   -0.19%
3856.76      964.08   964.06  0.00%      1.70     1.69    0.84%
5633.66     1408.01  1408.02 -0.00%      1.98     1.99   -0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

153 of 259



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  5
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

156 of 259



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    

160 of 259



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/15/2013  Time: 07:18:41

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0390 +0.250079*Channel -2.11917e-008*Channel**2

FWHM (ch) =   3.1122 +0.001184*Channel -6.53373e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.20      121.78   121.79 -0.01%      0.92     0.92    0.24%
978.56      244.70   244.66  0.02%      1.07     1.05    1.22%

1377.09      344.28   344.30 -0.01%      1.13     1.15   -1.78%
3115.75      778.90   778.94 -0.00%      1.54     1.54    0.01%
3856.36      964.08   964.04  0.00%      1.68     1.68    0.45%
5633.14     1408.01  1408.02 -0.00%      1.92     1.93   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

167 of 259



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/14/2013  Time: 07:54:37

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0976 +0.250251*Channel -5.2612e-008*Channel**2

FWHM (ch) =   3.0727 +0.001063*Channel -4.44131e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.90     0.90    0.96%
977.44      244.70   244.65  0.02%      1.02     1.02   -0.04%

1375.24      344.28   344.15  0.04%      1.10     1.11   -1.21%
3114.49      778.90   778.99 -0.01%      1.49     1.49   -0.12%
3855.18      964.08   964.08  0.00%      1.64     1.63    0.65%
5632.61     1408.01  1407.99  0.00%      1.91     1.91   -0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:24:51
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130314001_QCAsLeft.An1

Acquisition information
Start time:                 3/14/2013 07:24:51
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

197 of 259



ORTEC g v - i (1087) Env32  G53W4.26  3/14/2013 07:36:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0205

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17247.   1.20   1.17  1.892E-02
45.49     7171.   1.77   0.83  1.873E-02
46.86     1900.   6.80   0.83  1.868E-02
121.80    89624.   0.36   0.92  1.612E-02   121.78  28.410  9.951E-01 QA122 
244.66    17402.   0.91   1.06  1.192E-02   244.70   7.550  9.834E-01 Qa245 
295.93      895.   6.64   1.10  1.072E-02
344.29    49954.   0.48   1.12  9.599E-03   344.28  26.590  9.952E-01 Qa344 
367.64     1779.   4.49   1.21  9.358E-03
411.17     3736.   2.29   1.16  8.907E-03
444.05     4748.   2.03   1.23  8.566E-03
488.80      605.   8.18   1.28  8.102E-03
564.23      712.  11.00   1.45  7.322E-03
586.43      604.  11.09   1.28  7.092E-03
678.67      545.  12.29   1.36  6.136E-03
688.74     1025.   7.12   1.58  6.032E-03
719.42      370.  12.61   1.01  5.714E-03
778.92    12965.   1.05   1.54  5.098E-03   778.90  12.970  9.971E-01 Qa779 
810.75      431.  13.38   1.29  4.977E-03
867.37     3798.   2.30   1.56  4.761E-03
964.04    12527.   1.04   1.71  4.394E-03   964.08  14.500  9.999E-01 Qa964 

1005.14      699.   8.50   1.82  4.293E-03
1085.93     8204.   1.19   1.77  4.096E-03
1089.84     1360.   4.42   1.78  4.087E-03
1112.02    10698.   1.09   1.81  4.032E-03
1212.99     1051.   4.90   1.54  3.786E-03
1299.20     1096.   3.96   1.90  3.575E-03
1407.97    13535.   0.89   1.99  3.309E-03  1408.01  20.850  9.975E-01 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.52      324.   6.18   1.25  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    39.97      9520.     17247. 9.117E+05    2.40   1.174  -      s 
182.01    45.48      4444.      7171. 3.829E+05    3.53   0.833  -       D
187.49    46.85      7405.      1900. 1.017E+05   13.61   0.834  -       D

1183.87   295.98      1642.       937. 8.741E+04   15.87   1.165  -        
1470.53   367.64      1396.      1779. 1.901E+05    8.98   1.209  -      s 
1644.65   411.17      1149.      3736. 4.195E+05    4.57   1.162  -        
1776.17   444.05      1322.      4748. 5.542E+05    4.05   1.227  -        
1955.50   488.87      1037.       599. 7.388E+04   20.07   1.102  -        
2256.96   564.23      1552.       712. 9.732E+04   22.01   1.448  -        
2345.77   586.43      1212.       604. 8.514E+04   22.18   1.283  -        
2714.83   678.67      1162.       545. 8.888E+04   24.59   1.360  -        
2755.10   688.74      1164.      1025. 1.700E+05   14.24   1.582  -      s 
2877.88   719.42       724.       370. 6.484E+04   25.21   1.007  -      s 
3243.32   810.75       876.       431. 8.654E+04   26.77   1.292  -        
3469.87   867.37      1100.      3798. 7.977E+05    4.61   1.562  -        
4021.19  1005.14       616.       699. 1.629E+05   16.99   1.823  -      s 
4344.51  1085.86       688.      8204. 2.003E+06    2.39   1.775  -       D
4360.15  1089.77      1126.      1360. 3.328E+05    8.84   1.778  -       D
4448.90  1112.02       658.     10698. 2.653E+06    2.18   1.812  -        
4853.02  1212.99       364.      1051. 2.777E+05    9.80   1.543  -        
5198.09  1299.20       163.      1096. 3.065E+05    7.91   1.899  -        
5831.83  1457.52        14.       324. 1.017E+05   12.36   1.253  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.21   121.80      5626.     89624.   149.374     0.73   0.922 
Qa-245    978.60   244.66      2664.     17402.    29.004     1.82   1.055 
Qa-344   1377.13   344.29      1955.     49954.    83.257     0.95   1.120 
Qa-779   3115.93   778.92      1339.     12965.    21.608     2.10   1.539 
Qa-964   3856.69   964.04       932.     12527.    20.878     2.07   1.705 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5633.48  1407.97       197.     13535.    22.559     1.78   1.993 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9513E-01                                      4.94E+03             
121.78 9.951E-01  (  1.940E-03 3.63E-01 2.84E+01 G  

Qa-245       9.8337E-01                                      4.94E+03             
244.70 9.834E-01  (  6.795E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9517E-01                                      4.94E+03             
344.28 9.952E-01  (  2.052E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9706E-01                                      4.94E+03             
778.90 9.971E-01  (  6.557E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9987E-01                                      4.94E+03             
964.08 9.999E-01  (  5.679E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9754E-01                                      4.94E+03             
1408.01 9.975E-01  (  2.409E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8152E-01    9.9513E-01   7.2279E-03    1.1384E-01  1.940E-03
Qa-245       8.7110E-01    9.8337E-01   1.7915E-02    1.1369E-01  6.795E-03
Qa-344       8.8155E-01    9.9517E-01   9.4627E-03    1.1401E-01  2.052E-03
Qa-779       8.8323E-01    9.9706E-01   2.0895E-02    1.1573E-01  6.557E-03
Qa-964       8.8571E-01    9.9987E-01   2.0701E-02    1.1601E-01  5.679E-03
Qa-1408      8.8364E-01    9.9754E-01   1.7773E-02    1.1526E-01  2.409E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.287E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9681406E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130315001_QCAsLeft                                                        
Acquired: 3/15/2013 07:07:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.92      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/15/2013 07:18:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130315001_QCAsLeft.An1

Acquisition information
Start time:                 3/15/2013 07:07:45
Live time:                600
Real time:                630
Dead time:                  4.80 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0247

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17116.   1.20   1.20  1.892E-02
45.47     7284.   1.74   0.83  1.873E-02
46.85     2067.   6.30   0.83  1.868E-02
121.79    89793.   0.36   0.92  1.612E-02   121.78  28.410  9.971E-01 QA122 
244.65    17577.   0.93   1.07  1.192E-02   244.70   7.550  9.934E-01 Qa245 
295.95      852.   9.07   1.06  1.073E-02
344.30    49878.   0.48   1.13  9.599E-03   344.28  26.590  9.938E-01 Qa344 
367.73     1817.   4.80   1.25  9.357E-03
411.18     3733.   2.42   1.14  8.907E-03
444.03     4928.   2.00   1.26  8.566E-03
488.79      702.   9.86   1.32  8.103E-03
564.17      651.   8.24   1.36  7.323E-03
586.46      602.  12.38   1.37  7.091E-03
678.82      611.  10.11   1.35  6.135E-03
688.74     1044.   7.40   1.50  6.032E-03
719.46      349.  17.66   1.67  5.714E-03
778.94    13149.   1.07   1.54  5.098E-03   778.90  12.970  1.011E+00 Qa779 
810.44      359.  16.07   1.23  4.978E-03
867.39     3931.   2.39   1.66  4.761E-03
926.22      261.  17.62   1.05  4.538E-03
964.02    12530.   1.03   1.69  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.22      752.   7.70   1.72  4.293E-03
1085.94     7979.   1.22   1.75  4.096E-03
1089.77     1421.   4.65   1.76  4.087E-03
1112.05    10610.   1.14   1.80  4.032E-03
1212.81     1082.   5.12   1.44  3.786E-03
1299.15     1079.   4.00   1.90  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13495.   0.89   1.94  3.309E-03  1408.01  20.850  9.947E-01 Qa1408
1457.46      351.   5.69   0.90  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.98    39.97      9347.     17116. 9.048E+05    2.40   1.201  -      s 
181.99    45.47      4406.      7284. 3.889E+05    3.48   0.832  -       D
187.51    46.85      7443.      2067. 1.107E+05   12.60   0.833  -       D

1183.69   295.95      1763.       852. 7.942E+04   18.13   1.063  -      s 
1470.78   367.73      1569.      1817. 1.942E+05    9.61   1.253  -      s 
1644.57   411.18      1298.      3733. 4.191E+05    4.84   1.145  -        
1776.00   444.03      1339.      4928. 5.753E+05    4.01   1.263  -        
1955.04   488.79      1202.       702. 8.659E+04   19.73   1.321  -      s 
2256.57   564.05      1115.       651. 8.895E+04   16.48   1.363  -       D
2345.73   586.46      1412.       602. 8.482E+04   24.76   1.370  -        
2715.21   678.82      1001.       611. 9.960E+04   20.22   1.351  -        
2754.87   688.74      1296.      1044. 1.730E+05   14.81   1.504  -        
2877.77   719.46      1078.       349. 6.108E+04   35.32   1.668  -      s 
3241.78   810.44       931.       359. 7.220E+04   32.15   1.232  -      s 
3469.62   867.39      1247.      3931. 8.256E+05    4.77   1.657  -        
3705.02   926.22       596.       261. 5.743E+04   35.25   1.046  -      s 
4021.12  1005.22       565.       752. 1.751E+05   15.40   1.716  -        
4344.15  1085.85       783.      7979. 1.948E+06    2.45   1.755  -       D
4359.46  1089.67      1475.      1421. 3.478E+05    9.30   1.757  -       D
4448.64  1112.05       800.     10610. 2.631E+06    2.27   1.802  -      s 
4851.84  1212.81       422.      1082. 2.858E+05   10.23   1.440  -        
5197.40  1299.15       160.      1079. 3.018E+05    8.00   1.901  -      s 
5831.03  1457.46         9.       351. 1.101E+05   11.37   0.903  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.20   121.79      5565.     89793.   149.655     0.72   0.921 
Qa-245    978.55   244.65      3037.     17577.    29.296     1.87   1.066 
Qa-344   1377.08   344.30      2062.     49878.    83.129     0.96   1.135 
Qa-779   3115.75   778.94      1547.     13149.    21.915     2.15   1.543 
Qa-964   3856.29   964.02       900.     12530.    20.883     2.06   1.688 
Qa-1408  5632.97  1407.98       189.     13495.    22.492     1.79   1.936 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9715E-01                                      4.94E+03             
121.78 9.971E-01  (  1.930E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9341E-01                                      4.94E+03             
244.70 9.934E-01  (  7.256E-03 9.35E-01 7.55E+00 G  

Qa-344       9.9378E-01                                      4.94E+03             
344.28 9.938E-01  (  2.108E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0114E+00                                      4.94E+03             
778.90 1.011E+00  (  7.049E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0003E+00                                      4.94E+03             
964.08 1.000E+00  (  5.580E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9471E-01                                      4.94E+03             
1408.01 9.947E-01  (  2.361E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8318E-01    9.9715E-01   7.2287E-03    1.1407E-01  1.930E-03
Qa-245       8.7987E-01    9.9341E-01   1.8570E-02    1.1492E-01  7.256E-03
Qa-344       8.8020E-01    9.9378E-01   9.5218E-03    1.1385E-01  2.108E-03
Qa-779       8.9578E-01    1.0114E+00   2.1731E-02    1.1749E-01  7.049E-03
Qa-964       8.8595E-01    1.0003E+00   2.0614E-02    1.1604E-01  5.580E-03
Qa-1408      8.8102E-01    9.9471E-01   1.7773E-02    1.1494E-01  2.361E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9906964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130314001_QCAsLeft                                                        
Acquired: 3/14/2013 07:43:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.44      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130314001_QCAsLeft.An1

Acquisition information
Start time:                 3/14/2013 07:43:43
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0586

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10837.   1.47   1.14  1.774E-02
45.47     5328.   1.97   0.82  1.759E-02
46.88     1535.   7.69   0.82  1.755E-02
121.88    86588.   0.37   0.90  1.556E-02   121.78  28.410  9.956E-01 QA122 
244.67    17609.   0.83   1.02  1.231E-02   244.70   7.550  9.637E-01 Qa245 
295.96      891.   8.08   1.09  1.098E-02
344.15    50830.   0.47   1.10  9.739E-03   344.28  26.590  9.984E-01 Qa344 
367.55     1767.   4.75   1.16  9.494E-03
411.04     3667.   2.44   1.11  9.042E-03
443.88     4819.   1.89   1.12  8.701E-03
488.65      705.   8.60   1.13  8.235E-03
503.45      246.  18.47   0.99  8.081E-03
564.07      615.   8.82   1.31  7.450E-03
586.28      579.  10.19   1.20  7.220E-03
678.84      560.  11.34   1.49  6.258E-03
688.69     1048.   6.95   1.46  6.156E-03
778.99    13143.   1.06   1.49  5.218E-03   778.90  12.970  9.875E-01 Qa779 
810.46      389.  14.18   1.56  5.102E-03
867.44     3903.   2.43   1.47  4.894E-03
919.30      388.  14.46   1.85  4.704E-03
964.07    13032.   0.99   1.64  4.540E-03   964.08  14.500  1.007E+00 Qa964 

1005.03      607.   8.25   1.56  4.432E-03
1085.91     8166.   1.19   1.71  4.219E-03
1089.92     1384.   3.95   1.71  4.209E-03
1112.04    11110.   1.09   1.65  4.150E-03
1213.01     1042.   4.71   1.74  3.885E-03
1299.12     1205.   3.37   1.84  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14032.   0.88   1.91  3.372E-03  1408.01  20.850  1.015E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.98      5608.     10837. 6.110E+05    2.94   1.142  -      s 
181.31    45.42      2869.      5328. 3.029E+05    3.95   0.817  -       D
186.97    46.83      6193.      1535. 8.746E+04   15.37   0.818  -       D

1182.58   295.96      1591.       891. 8.110E+04   16.17   1.086  -        
1468.79   367.55      1510.      1767. 1.861E+05    9.50   1.165  -      s 
1642.68   411.04      1325.      3667. 4.056E+05    4.89   1.113  -        
1773.99   443.88      1109.      4819. 5.539E+05    3.77   1.118  -        
1953.06   488.65       990.       705. 8.561E+04   17.20   1.133  -        
2012.25   503.45       730.       246. 3.050E+04   36.94   0.986  -      s 
2254.69   564.18      1163.       615. 8.250E+04   17.65   1.311  -       D
2343.55   586.28      1037.       579. 8.022E+04   20.38   1.200  -        
2713.78   678.84      1051.       560. 8.947E+04   22.67   1.493  -        
2753.21   688.69      1180.      1048. 1.702E+05   13.89   1.459  -        
3240.39   810.46       832.       389. 7.632E+04   28.37   1.558  -        
3468.44   867.44      1305.      3903. 7.976E+05    4.86   1.472  -        
3675.96   919.30       767.       388. 8.249E+04   28.93   1.853  -        
4019.10  1005.03       487.       607. 1.369E+05   16.50   1.559  -        
4342.86  1085.83       626.      8166. 1.935E+06    2.38   1.711  -       D
4358.93  1089.84       806.      1384. 3.289E+05    7.91   1.714  -       D
4447.47  1112.04       744.     11110. 2.677E+06    2.18   1.649  -        
4851.74  1213.01       351.      1042. 2.683E+05    9.42   1.743  -      s 
5196.55  1299.12       111.      1205. 3.294E+05    6.74   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.70   121.88      5022.     86588.   144.314     0.73   0.904 
Qa-245    977.44   244.65      3091.     17429.    29.048     1.90   1.018 
Qa-344   1375.24   344.15      1872.     50830.    84.716     0.94   1.100 
Qa-779   3114.47   778.99      1478.     13077.    21.794     2.12   1.488 
Qa-964   3855.17   964.07       815.     13032.    21.720     1.97   1.638 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.51  1407.97       194.     14032.    23.388     1.75   1.911 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9561E-01                                      4.94E+03             
121.78 9.956E-01  (  1.898E-03 3.67E-01 2.84E+01 G  

Qa-245       9.5383E-01                                      4.94E+03             
244.70 9.538E-01  (  7.089E-03 9.48E-01 7.55E+00 G  

Qa-344       9.9842E-01                                      4.94E+03             
344.28 9.984E-01  (  1.980E-03 4.70E-01 2.66E+01 G  

Qa-779       9.8255E-01                                      4.94E+03             
778.90 9.826E-01  (  6.731E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0067E+00                                      4.94E+03             
964.08 1.007E+00  (  5.139E-03 9.87E-01 1.45E+01 G  

Qa-1408      1.0151E+00                                      4.94E+03             
1408.01 1.015E+00  (  2.345E-03 8.76E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8193E-01    9.9561E-01   7.3138E-03    1.1390E-01  1.898E-03
Qa-245       8.4493E-01    9.5383E-01   1.8091E-02    1.1039E-01  7.089E-03
Qa-344       8.8442E-01    9.9842E-01   9.3797E-03    1.1437E-01  1.980E-03
Qa-779       8.7037E-01    9.8255E-01   2.0869E-02    1.1410E-01  6.731E-03
Qa-964       8.9177E-01    1.0067E+00   1.9868E-02    1.1663E-01  5.139E-03
Qa-1408      8.9917E-01    1.0151E+00   1.7776E-02    1.1724E-01  2.345E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.273E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9521828E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130314002_BG                                                              
Acquired: 3/14/2013 07:42:51
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.94      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/14/2013 07:52:58
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130314002_BG.An1

Acquisition information
Start time:                 3/14/2013 07:42:51
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:35:46
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.120E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.00keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130314002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.5675E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.8351E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.6204E+00
Ra-226  <    1.3594E+01
Th-234  <    9.8991E+00
Tl-208  <    6.4120E-01
U-235   <    4.0005E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130315002_BG                                                              
Acquired: 3/15/2013 07:24:29
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.98      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130315002_BG.An1

Acquisition information
Start time:                 3/15/2013 07:24:29
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/15/2013 07:18:41
Zero offset:          -0.039 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.119E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.20keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130315002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.8351E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.4690E+00
Pb-214  <    2.2916E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    1.5706E+00
U-235   <    6.5327E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130314002_BG                                                              
Acquired: 3/14/2013 08:06:18
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130314002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130314002_BG.An1

Acquisition information
Start time:                 3/14/2013 08:06:18
Live time:                600
Real time:                602
Dead time:                  0.35 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/14/2013 07:54:37
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.261E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
198.07       11.  39.63   0.59  1.354E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

791.21   198.07         4.        11. 8.122E+02   79.25   0.585  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.4236E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.6666E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503105564

Instrument : HPGE01                           Begun : 03/14/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130314_001     RCCV       QUALITY CONTROL CHEC                          03/14/13 07:24    1.0    1                     

002     1_20130314_002     RIB        BACKGROUND CONTAMINA                          03/14/13 07:42    1.0                          

003     1_20130314_003     MSS        243261-007               Soil       195398    03/14/13 09:18    1.0                          

004     1_20130314_004     SAMPLE     243262-004               Soil       195398    03/14/13 10:06    1.0                          

005     1_20130314_005     SDUP       QC677349                 Soil       195398    03/14/13 11:22    1.0                          

006     1_20130314_006     SAMPLE     243262-002               Soil       195398    03/14/13 12:46    1.0                          

007     1_20130314_007     SAMPLE     242230-010               Soil       194444    03/14/13 13:44    1.0                          

008     1_20130314_008     SAMPLE     243262-001               Soil       195398    03/14/13 15:00    1.0                          

009     1_20130314_009     LCS        QC676113                 Soil       195398    03/14/13 15:47    1.0    2            MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503106987

Instrument : HPGE01                           Begun : 03/15/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130315_001  RCCV   QUALITY CONTROL CHEC                03/15/13 07:07 1.0 1          
002  1_20130315_002  RIB    BACKGROUND CONTAMINA                03/15/13 07:24 1.0            
003  1_20130315_003  BLANK  QC676455              Soil   195479 03/15/13 08:06 1.0            
004  1_20130315_004  BLANK  QC676112              Soil   195398 03/15/13 09:30 1.0            
005  1_20130315_005  BLANK  QC676622              Soil   195524 03/15/13 10:19 1.0            
006  1_20130315_006  X      RBSC                                03/15/13 17:03 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513105583

Instrument : HPGE02                           Begun : 03/14/13 07:43             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130314_001  RCCV    QUALITY CONTROL CHEC               03/14/13 07:43 1.0 1          
002  2_20130314_002  RIB     BACKGROUND CONTAMINA               03/14/13 08:06 1.0            
003  2_20130314_003  SAMPLE  243261-008           Soil   195398 03/14/13 09:20 1.0            
004  2_20130314_004  SAMPLE  243262-006           Soil   195398 03/14/13 10:08 1.0            
005  2_20130314_005  SAMPLE  243262-005           Soil   195398 03/14/13 11:22 1.0            
006  2_20130314_006  SAMPLE  243262-003           Soil   195398 03/14/13 12:48 1.0            
007  2_20130314_007  SAMPLE  242230-007           Soil   194444 03/14/13 13:46 1.0            
008  2_20130314_008  SAMPLE  242230-009           Soil   194444 03/14/13 14:58 1.0            
009  2_20130314_009  LCS     QC676623             Soil   195524 03/14/13 15:48 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 04-APR-2013 12:24

Batch Number : 195398                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-FEB-2013 15:59              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      242990-001                      311.68  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 10:00  GS 186                     

2      242990-002                      271.19  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:29  GS 186                     

3      242990-003                      245     08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:34  GS 186                     

4      242990-004                      270.23  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:39  GS 186                     

5      242990-005                      241.08  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:44  GS 186                     

6      242990-006                      236.79  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:49  GS 186                     

7      242990-007                      245.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:53  GS 186                     

8      242990-008                      255.89  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 11:59  GS 186                     

9      242990-009                      282.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:06  GS 186                     

10     242990-010                      226.84  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:14  GS 186                     

11     242990-011                      238.61  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:20  GS 186                     

12     242990-012                      309.92  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:27  GS 186                     

13     242991-001                      333.35  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:33  GS 186                     

14     242991-002                      330.02  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:38  GS 186                     

15     242991-003                      250.7   08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:44  GS 186                     

16     242991-004                      287.15  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:49  GS 186                     

17     242991-005                      241.57  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:54  GS 186                     

18     242991-006                      247.12  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:00  GS 186                     

19     242991-007                      230.07  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:05  GS 186                     

20     242991-008                      274.85  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:10  GS 186                     

21     242965-001                      300.45  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:13  GS 186                     

22     242965-002                      315.28  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:19  GS 186                     

23     242965-003                      295.63  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 13:22  GS 186                     

24     242775-001                      374.53  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

25     242775-002                      331.17  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:10  GS 186                     

26     242775-003                      316.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:15  GS 186                     

27     242775-004                      341.79  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:20  GS 186                     

28     242762-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  GS 186                     

28     243261-001                      312.48  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:24  RA226     alias:242762-001 

29     242762-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  GS 186                     

29     243261-002                      328.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:28  RA226     alias:242762-002 

30     242762-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  GS 186                     

30     243261-003                      322.59  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:32  RA226     alias:242762-003 

31     242762-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  GS 186                     

31     243261-004                      310.82  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:37  RA226     alias:242762-004 

32     242762-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  GS 186                     

32     243261-005                      333.63  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:41  RA226     alias:242762-005 

33     242762-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  GS 186                     

33     243261-006                      343.08  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:45  RA226     alias:242762-006 

34     242762-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     243261-007                      337.02  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:242762-007 

35     242762-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  GS 186                     

35     243261-008                      306.96  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:52  RA226     alias:242762-008 

36     242762-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  GS 186                     

36     243261-009                      344.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:58  RA226     alias:242762-009 

37     242762-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  GS 186                     

37     243261-010                      339.95  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:07  RA226     alias:242762-010 

38     242762-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  GS 186                     

38     243261-011                      320.09  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:10  RA226     alias:242762-011 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

39     242762-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  GS 186                     

39     243261-012                      314.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:13  RA226     alias:242762-012 

40     242763-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  GS 186                     

40     243262-001                      332.13  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:16  RA226     alias:242763-001 

41     242763-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  GS 186                     

41     243262-002                      328.87  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:19  RA226     alias:242763-002 

42     242763-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  GS 186                     

42     243262-003                      323.92  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:23  RA226     alias:242763-003 

43     242763-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  GS 186                     

43     243262-004                      309.8   08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:25  RA226     alias:242763-004 

44     242763-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  GS 186                     

44     243262-005                      337.45  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:31  RA226     alias:242763-005 

45     242763-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  GS 186                     

45     243262-006                      312.37  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 10:37  RA226     alias:242763-006 

QC1    QC676112    BLANK               315.34  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:24  GS 186                     

QC2    QC676113    LCS                 299.13  08-FEB-2013 16:06  12-FEB-2013 09:59  12-FEB-2013 11:23  GS 186                     

16     QC676114    SDUP of 242991-004  287.36  08-FEB-2013 16:06  12-FEB-2013 09:47  12-FEB-2013 12:50  GS 186                     

24     QC676115    SDUP of 242775-001  362.55  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:06  GS 186                     

34     QC676116    SDUP of 242762-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  GS 186                     

34     QC677349    SDUP of 243261-007  337.05  08-FEB-2013 16:06  12-FEB-2013 09:59  13-FEB-2013 09:47  RA226     alias:QC676116   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms.· Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609E: 

SDG# 

243560 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609ECov_HPSCTO12.wpd 



• I. I, I, I, I, I, I. I, I, I, I, I, I. 

LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

Andrew ong 
Project Manager/Chemist 

29609ECov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609ECov_HPSCTO12.wpd 



Sam pie Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

21-Feb-2013 12-PCT-315-012 243560-012 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-011 243560-011 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-010 243560-010 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-009 243560-009 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-008 243560-008 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-008D UP QC678973DUP DUP GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-007 243560-007 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-006 243560-006 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-005 243560-005 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-004 243560-004 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-003 243560-003 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-001 243560-001 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-002 243560-002 N GEN PREP HASL 300 4 

21-Feb-2013 12-PCT-315-002DUP QC678972DUP DUP GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609ECov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243560 

EDD Filename: 243560 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609ECov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers} 

29609ECov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243560 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609ECov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609E35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

February 21, 2013 

May 8, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243560 

Sample Identification 

12-PCT-315-001 
12-PCT-315-002 
12-PCT-315-003 
12-PCT-315-004 
12-PCT-315-005 
12-PCT-315-006 
12-PCT-315-007 
12-PCT-315-008 
12-PCT-315-009 
12-PCT-315-010 
12-PCT-315-011 
12-PCT-315-012 
12-PCT-315-002DUP 
12-PCT-315-008D UP 

V:ILOGINIFW TTECIHUNTERS POINT\29609E35_FW4.DOC 1 



Introduction 

This data review covers 14 soil samples listed on the cover sheet. The analyses were 
per DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGIN\FWTTECIHUNTERS POINT\29609E35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Bismuth-214 0.0357 pCi/g All samples in SDG 243560 
Radium-226 0.0357 pCi/g 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:\LOGIN\FWTTECIHUNTERS POINT\29609E35_FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

Sample Isotope QAPPMDA 

12-PCT-315-002 Uranium-235 0.18 pCi/g 

12-PCT-315-009 Uranium-235 0.18 pCi/g 

12-PCT-315-011 Coball-60 0.03 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Laboratory MDA 

0.188 pCi/g 

0.188 pCi/g 

0.0314 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609E35_FW4. DOC 4 



Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243560 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243560 

No Sample Data Qualified in this SDG 

V:\LOGIN\FW TTECIHUNTERS POINT\29609E35 _FW4.DOC 5 



LDC #: 29609E35 
SDG #: 243560 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

DateSJ.1.0 
Page: L ofL 

Reviewer~ 
2nd Reviewer: , c,/' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa Acea I I Cammeats 

I. Technical holding times /\ Sampling dates: 8'10' \ IC!:> 
II. Initial calibration ~ 
Ill. Calibration verification /\ 
IV. Blanks GW 
V. Matrix spike/Matrix spike duplicates t.f I/JO>r~v{c€e 
VI. Duplicates f\ Ov.9 
VII. Laboratory control samples ~ LC5 
VIII. Minimum detectable activity (MDA) ~vv' 
IX. Sample result verification 

X. Overall assessment of data 

XI. Field duolicates 

YII c:~•,.J ..,,~~1," 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: ( \ so, 
1 12-PCT-315-001 11 

2 12-PCT-315-002 12 

3 12-PCT-315-003 13 

4 12-PCT-315-004 14 

5 12-PCT-315-005 15 

6 12-PCT-315-006 16 

7 12-PCT-315-007 17 

8 12-PCT-315-008 18 

9 12-PCT-315-009 19 

10 12-PCT-315-010 20 

A 
A 
ll/1 
(V 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

12-PCT-315-011 21 

12-PCT-315-012 22 

12-PCT-315-002DUP 23 

12-PCT-315-008DUP 24 

25 

26 

27 

28 

29 

30 

L, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29609E35W. wpd 
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~ l ~L( ~ ')C.. 
LDC#:_____ V VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method $ft2_.c~ 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. /f 
II. Calibration 

Were all instruments and detectors calibration as required? 
/h ... 

Were NIST traceable standards used for all calibrations? 
/ 

Was the check source identified bv activitv and radionuclide? / 

Were check sources including background counts analyzed at the requiried /"' 
frequency and within laboratorv control limits? 

Ill. Blanks 

Were blank analvses performed as required? / 
Were any activities detected in the blanks greater than the minimum detectable / 
activitv (MDA)? If ves, please see the Blanks validation comoleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate / -
which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample / 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? / 

Were all duplicate sample duplicate error rations (DER) <1.42?. / 
V. Laboratory control sam pies 

Was an LCS analvzed □er analvtical batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPO) I 
within the 75-125% 

VI. Sample Chemical/Carrier Recoverv 

Was a tracer/carrier added to each samole? / 
Were tracer/carrier recoveries within the QC limits? / 

VII. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
/ 

/ 

I 
Were the performance evaluation (PE) samples within the acceotance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / I aoolicable to level IV validation? 
7 

Were the Minimum Detectable Activities fMDA\ < RL? 

RAD-EPA.IV version 1.0 

-

Page:J:_of 2.__ 
Reviewer: o£.... 

2nd Reviewer: I,..._/ ., 

Findinas/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/,-

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. 
.,.,,,.-

Taroet analvtes were detected in the field blanks. 

RAD-EPA IV version 1. 0 

NA 

/r-, 

)',.., 
I 

Page: 1-...af L
Reviewer: ~ 

2nd Reviewer: ,p 

Findings/Comments 



LDC #: 29609E35 

METHOD: Radiochemistry, Method See Cover 

C one. units: oCi/a 

11111 Blank 10 I Blank 
Action Limit 

PB No Qualifiers 
(pCi/g) 

Bi-214 0.0357 0.1785 

Ra-226 0.0357 0.1785 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associate dS amp es: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609E35.wpd 
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Reviewer: C7'--
2nd Reviewer: Lr=-
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LDC #: 29609E35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

2 U-235 
9 U-235 
11 Co-60 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.18 0.188 
0.18 0.188 
0.03 0.0314 

Text 

\ 
~1-

Page:_l_ot_l _ 

Reviewer: ~ 
2nd Reviewer: le>---

Qualifications 

Comments: ____________________________________________________ _ 

29609E35MDA.wpd 



METHOD: Radiochemistry (Method: 3e_e___ Cov<:'.IL-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

• 

Page: '- of_\_ 

Reviewer~ 
2nd Reviewer: t/"....-,-

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = jS-Dj x 100 
(S+D)/2 

Sample ID 

u±::> 

\0 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

~C( 1-,'ch 

Matrix spike sample 

Duplicate RPO 

~, --cJ<-
Chemical recovery 

I eecalc11lated 

Found/S (units) True/D (units) I ¾R orRPD 

\ ~'~ \~ \~ i 

\,~O ~:-0~ ~a,a 

II 

BeEJod:ed 

I 
Acceptable 

¾R orRPD (Y/N) 

l \ ~ y 

V-,0 1 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#:'09 bcA 8-~5 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: Jee.... Co\J(:/\___,-

Page:_l_of_\ _ 

Reviewer:~ 
2nd reviewer: b=-=' 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ________ -'{_· _h_-_7:-_:-)_'-\ ____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x Ex SAx Vol 

E = Counter Efficiency (/Y 
SA Self absorbance factor 7 2-= - 2-."2...-'1..{0-0")Ci 
Vol = Volume of sample 

# Sample ID 

\ 

. \ 

Analvte 

~{::C..,\l-
C\~ -cJY 
~'o-1-.\ 1--
(yo-c_JL\' 

/~ -Y.0 
Kc;-1..,,½ 
'f ,--266 
1 "'-1., ':)7-'\ rv T ')'--\ 

Reported 
Concentration 

((,>C.''5 ) 

0,'6'~ 
O , ~LI---Z... 

6,'51 S 
(5,L/0 ~ 
\\_(,? 

0 ,)L(d---, 
0. l &,,C) 

L)i'--i \.3 
\ ,\5 

1.---i-'7 l o,o'"':>'1S)r I .DSW-D-13~ 

-----a. 0) 15-t O .04 ) '-1 

I !Lf Cf<t L '/ - f' L) - . 
-

Calculated 
Concentration Acceptable 

(t9C, '{;; ) IY/N) 

0.1SY>t .v 
I 

c)0'--\~ 
c'.) ,::9[ ~ 

O.LIO~ 
I l, 0 

o.'::H 0) 

O.lbO 
0. L-\() 

l. \:) ~ ) 

Note: _____________________________________ _ 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243560
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-315-001       243560-001
12-PCT-315-002       243560-002
12-PCT-315-003       243560-003
12-PCT-315-004       243560-004
12-PCT-315-005       243560-005
12-PCT-315-006       243560-006
12-PCT-315-007       243560-007
12-PCT-315-008       243560-008
12-PCT-315-009       243560-009
12-PCT-315-010       243560-010
12-PCT-315-011       243560-011
12-PCT-315-012       243560-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/17/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 444

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243560
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/21/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

High RPD was observed for bismuth-212 in the SDUP of 12-PCT-315-008 (lab #
243560-008).

QC678972 was analysed with > 400 grams in the can.

MDA above Project MDA was observed for uranium-235 in 243560-002 and
243560-009; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

MDA above Project MDA was observed for cobalt-60 in 243560-011; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.1
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Chain of Custody
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r■:;;;::") TETRA TECH EC, INC. 

~ 1230 Columbia St Suite 750 ' 
Sao Diego, CA 92101 ~ f 

Project Name 
Parcel C Trench Survey 

Project Location 
HUNTERS POINT 

Sampler ~e K ,,-
. OLFi:::. 

Project Contact 
Rick Weingarz 

~~B 
PO Number 

N/A 

Project Number 
40440012 

Airbill Number 
N/A 

Project Contact Phone 
415-615-2733 

Chain-of-Custody Record TS 00410 Page 1 of 1 

G s A LABORATORY NAME 

A R L 
Project Information 

M 9 p ONSITE - Curtis & Section M 0 H Tompkins, LTD. 
A A ,........ 

,~~1✓13 s I;AJIORATORYU>. ..., ~ D 
p . .· 'I \ 

E ~'-/Soo:f ·•··· ~F :3Jsrh~ C ~,o -• ,.. ,,..~ n,.., "-' 
I T -• ~~-'-VV ... V....,.. - --- f • I 

. 
SAMPLE_ID DATE TIME Container, LEVEL I TYPE A 1 1 1 COMMENTfo L ATION 

T ' 
12-PCT-315-001 2/21/2013 \5:),. "1 1 2 S1 ~ □ □ 
12-PCT-315-002 2/21/2013 \S3S 1 2 S1 ~ □ □ 
12-PCT-315-003 2/21/2013 \5d-D 1 2 S1 ~ □ □ 
12-PCT-315-004 2/21/2013 \5 \?; 1 2 S1 ~ □ □ 
12-PCT-315-005 2/21/2013 \So1 1 2 S1 ~ □ □ 
12-PCT-315-006 2/21/2013 !S°OO 1 2 S1 ~ □ □ 
12-PCT-315-007 2/2112013 '\115').. 1 2 S1 ~ □ □ 
12-PCT-315-008 2/2112013 i4l5 1 2 S1 ~ □ □ ~ 
12-PCT-315-009 2/21/2013 \\.j1$ 1 2 S1 ~ C □ 
12-PCT-315-010 2121/2013 \4lD 1 2 S1 ~ □ □ 
12-PCT-315-011 2/21/2013 \L{t)~ 1 2 S1 ~ □ □ 
12-PCT-315-012 2121/2013 l~~ 1 2 S1 ~ □ □ 

COMPOSITE DESCRIPTION 

-, 

ellnquished by: (signature) SAMPLE CONDITION UPON RECEIPT(FOR LAllORATORY) -

1-,------------1..,.,,....-----~----------tTEMPERATURE-: SAMPLE CONDITION; COOLER SEAL; 
Company Time Company 

SAMPLE ID 

llll~ll!IIIIIIIIIIIIIIIIIIIIIHIMlllll~I 

1111111111111111111 ~111111111 IRI 1m1m 11111 

I IIIIII IUlllll llll.11111111111 Iii 1~1111119 Ill 

111111111111111111~1111111~111111~11111111111 

111111 fflillllllllll]II II Ill !1111111111111111111 

IIIIUHllllllllllllllmlllHlllrnl 

IIIIIB!IIIIIIIIIJfllllll~IIIIIIIIIIIIIIIIIII 

IIBIIUHIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIII 

IIBIIOHIIIIIIIIIIIIIIIHIDlllllllll!ll!IIII 

I ~IHII IIHIIIIIIII I IHUI 111111111111 HIii! 1111 

111111111 HI llllrn 111111 i 1111111111111111111H HI 1111 

11111111111 ill 1111111111 MIii ~~ II 111111111~ 1111111 

SAMPLING C;OMMENTS . 

TU315 

Systematic; -
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-001                Received:        02/21/13                      
Lab ID:          243560-001                    Prepared:        02/25/13 14:20                
Matrix:          Soil                          Analyzed:        03/19/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00242 U       0.144          0.118            0.9     
Bismuth-212                           0.889           0.379          0.167                    
Bismuth-214                           0.342           0.0740         0.0336                   
Cesium-137                           -0.00381 U       0.0262         0.0213           0.07    
Cobalt-60                             0.00268 U       0.0230         0.0186           0.03    
Europium-152                          0.0245 U        0.0381         0.0494           0.1     
Europium-154                          0.00112 U       0.133          0.109            0.2     
Lead-212                              0.395           0.0741         0.0408                   
Lead-214                              0.402           0.0779         0.0457                   
Potassium-40                         11.6             1.08           0.289                    
Protactinium-234                      0.0280 U        0.0853         0.0870                   
Radium-226 (By Bismuth-214)           0.342           0.0740         0.0336           0.2     
Thallium-208                          0.160           0.0383         0.0167                   
Thorium-232 (By Actinium-228)         0.413           0.0951         0.0661           0.9     
Thorium-234                           1.15            0.618          0.882                    
Uranium-235                           0.0520 U        0.0412         0.134            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-002                Received:        02/21/13                      
Lab ID:          243560-002                    Prepared:        02/25/13 14:28                
Matrix:          Soil                          Analyzed:        03/19/13 15:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   400 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0776 U         0.211          0.171             0.9    
Bismuth-212                          1.80             0.517          0.245                    
Bismuth-214                          0.892            0.107          0.0417                   
Cesium-137                          -0.0236 U         0.0354         0.0276            0.07   
Cobalt-60                            0.00124 U        0.0157         0.0179            0.03   
Europium-152                         0.149            0.0740         0.0662            0.1    
Europium-154                         0.00765 U        0.0271         0.151             0.2    
Lead-212                             1.36             0.107          0.0493                   
Lead-214                             1.18             0.110          0.0494                   
Potassium-40                         8.06             0.849          0.246                    
Protactinium-234                     0.0649 U         0.146          0.118                    
Radium-226 (By Bismuth-214)          0.892            0.107          0.0417            0.2    
Thallium-208                         0.457            0.0604         0.0244                   
Thorium-232 (By Actinium-228)        1.56             0.151          0.0608            0.9    
Thorium-234                          1.31 U           1.72           1.37                     
Uranium-235                          0.0908 U b       0.0399         0.188             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-003                Received:        02/21/13                      
Lab ID:          243560-003                    Prepared:        02/25/13 14:33                
Matrix:          Soil                          Analyzed:        03/19/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00780 U        0.128          0.105             0.9    
Bismuth-212                          0.491            0.484          0.281                    
Bismuth-214                          0.549            0.0979         0.0337                   
Cesium-137                          -0.000120 U       0.0277         0.0228            0.07   
Cobalt-60                            0 U              0.0116         0.0266            0.03   
Europium-152                         0.0529 U         0.120          0.0565            0.1    
Europium-154                         0.0200 U         0.0379         0.182             0.2    
Lead-212                             0.575            0.0847         0.0422                   
Lead-214                             0.575            0.102          0.0489                   
Potassium-40                        13.2              1.21           0.335                    
Protactinium-234                    -0.00712 U        0.0246         0.0987                   
Radium-226 (By Bismuth-214)          0.549            0.0979         0.0337            0.2    
Thallium-208                         0.214            0.0523         0.0240                   
Thorium-232 (By Actinium-228)        0.693            0.126          0.0693            0.9    
Thorium-234                         -0.529 U          1.49           1.20                     
Uranium-235                          0.0730 U         0.0489         0.137             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-004                Received:        02/21/13                      
Lab ID:          243560-004                    Prepared:        02/25/13 14:38                
Matrix:          Soil                          Analyzed:        03/19/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:13                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0404 U        0.154          0.125             0.9     
Bismuth-212                          0.844           0.304          0.0988                    
Bismuth-214                          0.300           0.0829         0.0444                    
Cesium-137                           0.00146 U       0.0258         0.0211            0.07    
Cobalt-60                            0.0104 U        0.0308         0.0241            0.03    
Europium-152                         0.0454          0.0583         0.0409            0.1     
Europium-154                         0.0526 U        0.185          0.146             0.2     
Lead-212                             0.462           0.0765         0.0390                    
Lead-214                             0.384           0.0708         0.0406                    
Potassium-40                        18.1             1.29           0.248                     
Protactinium-234                    -0.00213 U       0.00453        0.0946                    
Radium-226 (By Bismuth-214)          0.300           0.0829         0.0444            0.2     
Thallium-208                         0.136           0.0420         0.0208                    
Thorium-232 (By Actinium-228)        0.535           0.121          0.0773            0.9     
Thorium-234                          0.714 U         0.592          0.948                     
Uranium-235                          0.0558 U        0.0438         0.135             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-005                Received:        02/21/13                      
Lab ID:          243560-005                    Prepared:        02/25/13 14:45                
Matrix:          Soil                          Analyzed:        03/20/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00675 U       0.120          0.0986           0.9     
Bismuth-212                           0.262 U         0.382          0.272                    
Bismuth-214                           0.333           0.0801         0.0336                   
Cesium-137                            0.00623 U       0.0255         0.0204           0.07    
Cobalt-60                             0.0123 U        0.0229         0.0222           0.03    
Europium-152                          0.00932 U       0.0164         0.0511           0.1     
Europium-154                          0.0172 U        0.0738         0.139            0.2     
Lead-212                              0.228           0.0618         0.0354                   
Lead-214                              0.308           0.0614         0.0207                   
Potassium-40                         11.6             1.09           0.295                    
Protactinium-234                     -0.0180 U        0.108          0.0879                   
Radium-226 (By Bismuth-214)           0.333           0.0801         0.0336           0.2     
Thallium-208                          0.0524          0.0287         0.0195                   
Thorium-232 (By Actinium-228)         0.390           0.122          0.0498           0.9     
Thorium-234                           0.467 U         1.15           0.922                    
Uranium-235                           0.0472 U        0.0358         0.116            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-006                Received:        02/21/13                      
Lab ID:          243560-006                    Prepared:        02/25/13 14:51                
Matrix:          Soil                          Analyzed:        03/20/13 09:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0507 U        0.169          0.136            0.9     
Bismuth-212                           0.681           0.422          0.178                    
Bismuth-214                           0.532           0.112          0.0477                   
Cesium-137                           -0.0130 U        0.0347         0.0275           0.07    
Cobalt-60                            -0.00226 U       0.0276         0.0225           0.03    
Europium-152                          0.0284 U        0.0716         0.0495           0.1     
Europium-154                          0.0286 U        0.0415         0.155            0.2     
Lead-212                              0.545           0.0863         0.0445                   
Lead-214                              0.690           0.114          0.0505                   
Potassium-40                         10.4             1.14           0.341                    
Protactinium-234                     -0.00852 U       0.0469         0.105                    
Radium-226 (By Bismuth-214)           0.532           0.112          0.0477           0.2     
Thallium-208                          0.234           0.0475         0.0194                   
Thorium-232 (By Actinium-228)         0.658           0.129          0.0551           0.9     
Thorium-234                           0.867 U         1.41           1.12                     
Uranium-235                           0.0550 U        0.0411         0.175            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-007                Received:        02/21/13                      
Lab ID:          243560-007                    Prepared:        02/25/13 14:56                
Matrix:          Soil                          Analyzed:        03/20/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.0949         0.128             0.9    
Bismuth-212                          0.577            0.469          0.288                    
Bismuth-214                          0.505            0.101          0.0400                   
Cesium-137                          -0.00524 U        0.0266         0.0214            0.07   
Cobalt-60                            0.000785 U       0.00260        0.0263            0.03   
Europium-152                         0.0281 U         0.0529         0.0589            0.1    
Europium-154                         0.0126 U         0.0695         0.136             0.2    
Lead-212                             0.448            0.0703         0.0337                   
Lead-214                             0.403            0.0950         0.0461                   
Potassium-40                        10.6              1.08           0.306                    
Protactinium-234                     0.0527 U         0.0958         0.0685                   
Radium-226 (By Bismuth-214)          0.505            0.101          0.0400            0.2    
Thallium-208                         0.163            0.0455         0.0212                   
Thorium-232 (By Actinium-228)        0.359            0.114          0.0766            0.9    
Thorium-234                          0.424 U          1.22           0.982                    
Uranium-235                          0.123 U          0.160          0.129             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-008                Received:        02/21/13                      
Lab ID:          243560-008                    Prepared:        02/25/13 15:01                
Matrix:          Soil                          Analyzed:        03/20/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0365 U        0.110          0.0878           0.9     
Bismuth-212                           0.262           0.296          0.209                    
Bismuth-214                           0.233           0.0708         0.0359                   
Cesium-137                           -0.00513 U       0.0247         0.0198           0.07    
Cobalt-60                             0.00476 U       0.0261         0.0208           0.03    
Europium-152                          0.0411          0.0635         0.0376           0.1     
Europium-154                          0.00972 U       0.0415         0.117            0.2     
Lead-212                              0.220           0.0632         0.0373                   
Lead-214                              0.332           0.0769         0.0367                   
Potassium-40                          8.60            0.913          0.225                    
Protactinium-234                      0.0493 U        0.0840         0.0680                   
Radium-226 (By Bismuth-214)           0.233           0.0708         0.0359           0.2     
Thallium-208                          0.0458          0.0322         0.0204                   
Thorium-232 (By Actinium-228)         0.282           0.108          0.0672           0.9     
Thorium-234                           1.22            1.03           0.761                    
Uranium-235                           0.0474 U        0.0346         0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-009                Received:        02/21/13                      
Lab ID:          243560-009                    Prepared:        02/25/13 15:07                
Matrix:          Soil                          Analyzed:        03/20/13 11:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   394 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0394 U         0.184          0.150             0.9    
Bismuth-212                          1.65             0.579          0.267                    
Bismuth-214                          1.08             0.129          0.0453                   
Cesium-137                          -0.0120 U         0.0322         0.0256            0.07   
Cobalt-60                           -0.000783 U       0.0261         0.0214            0.03   
Europium-152                         0.0533 U         0.0595         0.0638            0.1    
Europium-154                         0.0660 U         0.119          0.166             0.2    
Lead-212                             1.47             0.121          0.0564                   
Lead-214                             1.14             0.117          0.0439                   
Potassium-40                         7.89             0.860          0.261                    
Protactinium-234                    -0.00543 U        0.0214         0.116                    
Radium-226 (By Bismuth-214)          1.08             0.129          0.0453            0.2    
Thallium-208                         0.548            0.0608         0.0203                   
Thorium-232 (By Actinium-228)        1.57             0.160          0.0606            0.9    
Thorium-234                          1.30 U           0.723          1.40                     
Uranium-235                          0.150 U b        0.217          0.188             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-010                Received:        02/21/13                      
Lab ID:          243560-010                    Prepared:        02/25/13 15:18                
Matrix:          Soil                          Analyzed:        03/20/13 11:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00844 U       0.156          0.128            0.9     
Bismuth-212                           0.457           0.413          0.296                    
Bismuth-214                           0.500           0.0931         0.0376                   
Cesium-137                            0.00332 U       0.0267         0.0216           0.07    
Cobalt-60                             0.00730 U       0.0174         0.0165           0.03    
Europium-152                          0.0480 U        0.0656         0.0527           0.1     
Europium-154                         -0.00846 U       0.193          0.158            0.2     
Lead-212                              0.521           0.0791         0.0386                   
Lead-214                              0.619           0.0950         0.0455                   
Potassium-40                          9.86            1.03           0.275                    
Protactinium-234                      0.0368 U        0.0781         0.0855                   
Radium-226 (By Bismuth-214)           0.500           0.0931         0.0376           0.2     
Thallium-208                          0.218           0.0410         0.0142                   
Thorium-232 (By Actinium-228)         0.557           0.110          0.0733           0.9     
Thorium-234                           0.780 U         0.653          0.985                    
Uranium-235                           0.0516 U        0.0294         0.161            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-011                Received:        02/21/13                      
Lab ID:          243560-011                    Prepared:        02/25/13 15:25                
Matrix:          Soil                          Analyzed:        03/20/13 12:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0179 U          0.131         0.107             0.9    
Bismuth-212                          0.407             0.491         0.284                    
Bismuth-214                          0.389             0.0925        0.0373                   
Cesium-137                           0 U               0.0101        0.0195            0.07   
Cobalt-60                            0.00323 U b       0.0158        0.0314            0.03   
Europium-152                         0.0202 U          0.0434        0.0545            0.1    
Europium-154                         0.0320 U          0.0639        0.140             0.2    
Lead-212                             0.342             0.0621        0.0299                   
Lead-214                             0.469             0.0843        0.0308                   
Potassium-40                         9.83              1.07          0.318                    
Protactinium-234                     0.00654 U         0.0904        0.0773                   
Radium-226 (By Bismuth-214)          0.389             0.0925        0.0373            0.2    
Thallium-208                         0.0919            0.0305        0.0150                   
Thorium-232 (By Actinium-228)        0.346             0.139         0.0835            0.9    
Thorium-234                          1.14              1.18          0.903                    
Uranium-235                          0.0550 U          0.0309        0.139             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-012                Received:        02/21/13                      
Lab ID:          243560-012                    Prepared:        02/25/13 15:29                
Matrix:          Soil                          Analyzed:        03/20/13 12:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0471 U        0.157          0.126            0.9     
Bismuth-212                           0.802           0.416          0.242                    
Bismuth-214                           0.434           0.0886         0.0402                   
Cesium-137                            0.00937 U       0.0244         0.0190           0.07    
Cobalt-60                             0.00306 U       0.0135         0.0183           0.03    
Europium-152                          0.0386 U        0.0874         0.0581           0.1     
Europium-154                          0.0238 U        0.0737         0.163            0.2     
Lead-212                              0.540           0.0817         0.0421                   
Lead-214                              0.581           0.106          0.0448                   
Potassium-40                         10.1             1.00           0.233                    
Protactinium-234                      0.0123 U        0.0213         0.0981                   
Radium-226 (By Bismuth-214)           0.434           0.0886         0.0402           0.2     
Thallium-208                          0.202           0.0419         0.0166                   
Thorium-232 (By Actinium-228)         0.689           0.132          0.0641           0.9     
Thorium-234                           0.907 U         1.49           1.18                     
Uranium-235                           0.0493 U        0.0439         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/25/13 10:00                
Lab ID:          QC677741                      Analyzed:        03/28/13 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00377 U        0.0648         0.0529            0.9    
Bismuth-212                          0.101 U          0.237          0.178                    
Bismuth-214                          0.0357           0.0454         0.0281                   
Cesium-137                          -0.000810 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00101 U        0.0182         0.0148            0.03   
Europium-152                         0.0186 U         0.0265         0.0339            0.1    
Europium-154                         0.0195 U         0.0726         0.105             0.2    
Lead-210                             0 U              1.90           1.63                     
Lead-212                            -0.0144 U         0.229          0.0254                   
Lead-214                             0.0132 U         0.0394         0.0309                   
Potassium-40                        -0.198 U          0.545          0.300                    
Protactinium-234                     0.0249 U         0.0534         0.0451                   
Radium-226 (By Bismuth-214)          0.0357           0.0454         0.0281            0.2    
Thallium-208                        -0.0135 U         0.0782         0.0176                   
Thorium-232 (By Actinium-228)       -0.00825 U        0.130          0.0643            0.9    
Thorium-234                          0.125 U          0.215          0.580                    
Uranium-235                          0.0258 U         0.0282         0.0803            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/25/13 09:53                
Type:            LCS                           Analyzed:        03/28/13 09:36                
Lab ID:          QC677742                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                15.4                 0.466     118    54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-002                Sampled:         02/21/13 15:35                
Type:            SDUP                          Received:        02/21/13                      
MSS Lab ID:      243560-002                    Prepared:        02/25/13 14:28                
Lab ID:          QC678972                      Analyzed:        03/19/13 15:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   401 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0776 U       0.211       0.00138 U     0.202        0.166           0.9    NC   40  NC     1   

Bismuth-212                       1.80           0.525       2.24          0.660        0.298                  22.0 40  0.375  1   

Bismuth-214                       0.892          0.115       1.12          0.131        0.0392                 22.4 40  0.916  1   

Cesium-137                       -0.0236 U       0.0354     -0.00917 U     0.0309       0.0248          0.07   NC   40  NC     1   

Cobalt-60                         0.00124 U      0.0157      0.00368 U     0.0139       0.0158          0.03   NC   40  NC     1   

Europium-152                      0.149          0.0745      0.0738        0.0607       0.0679          0.1    67.6 40  0.557  1   

Europium-154                      0.00765 U      0.0271      0.00921 U     0.0199       0.161           0.2    NC   40  NC     1   

Lead-212                          1.36           0.155       1.31          0.151        0.0479                 3.38 40  0.147  1   

Lead-214                          1.18           0.128       1.28          0.152        0.0511                 8.29 40  0.362  1   

Potassium-40                      8.06           0.941       7.97          0.957        0.270                  1.05 40  0.0443 1   

Protactinium-234                  0.0649 U       0.147       0.00569 U     0.00605      0.118                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.892          0.115       1.12          0.131        0.0392          0.2    22.4 40  0.916  1   

Thallium-208                      0.457          0.0672      0.477         0.0649       0.0195                 4.45 40  0.157  1   

Thorium-232 (By Actinium-228)     1.56           0.189       1.71          0.210        0.0827          0.9    9.02 40  0.369  1   

Thorium-234                       1.31 U         1.73        1.11 U        0.832        1.30                   NC   40  NC     1   

Uranium-235                       0.0908 U       0.0403      0.102 U       0.0424       0.151           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-008                Sampled:         02/21/13 14:25                
Type:            SDUP                          Received:        02/21/13                      
MSS Lab ID:      243560-008                    Prepared:        02/25/13 15:02                
Lab ID:          QC678973                      Analyzed:        03/27/13 12:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD   Lim  RER  Lim

Americium-241                     0.0365 U       0.110      -0.0416 U      0.130       0.105           0.9    NC     40  NC    1   

Bismuth-212                       0.262          0.296       0.500         0.395       0.246                  62.3 * 40  0.343 1   

Bismuth-214                       0.233          0.0716      0.308         0.0759      0.0294                 28.0   40  0.513 1   

Cesium-137                       -0.00513 U      0.0247      0.00702 U     0.0225      0.0176          0.07   NC     40  NC    1   

Cobalt-60                         0.00476 U      0.0261     -0.00123 U     0.0276      0.0225          0.03   NC     40  NC    1   

Europium-152                      0.0411         0.0635      0.0314 U      0.0431      0.0480          0.1    NC     40  NC    1   

Europium-154                      0.00972 U      0.0415      0.00605 U     0.0112      0.141           0.2    NC     40  NC    1   

Lead-212                          0.220          0.0658      0.191         0.0561      0.0343                 14.2   40  0.239 1   

Lead-214                          0.332          0.0790      0.356         0.0736      0.0364                 7.25   40  0.163 1   

Potassium-40                      8.60           1.01        9.16          1.09        0.289                  6.27   40  0.265 1   

Protactinium-234                  0.0493 U       0.0849      0.0451 U      0.0807      0.0684                 NC     40  NC    1   

Radium-226 (By Bismuth-214)       0.233          0.0716      0.308         0.0759      0.0294          0.2    28.0   40  0.513 1   

Thallium-208                      0.0458         0.0323      0.0611        0.0278      0.0155                 28.7   40  0.256 1   

Thorium-232 (By Actinium-228)     0.282          0.110       0.250         0.0906      0.0607          0.9    11.9   40  0.158 1   

Thorium-234                       1.22           1.04        0.341 U       1.07        0.864                  NC     40  NC    1   

Uranium-235                       0.0474 U       0.0348      0.0418 U      0.0326      0.111           0.18   NC     40  NC    1   

*= Value outside of QC limits; see narrative
U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        ZZZZZZZZZZ                    Sampled:         02/22/13 10:12                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243898-005                    Prepared:        02/25/13 11:31                
Lab ID:          QC680645                      Analyzed:        03/21/13 12:26                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   326 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                      0 U            0.0571       0.0673 U      0.131       0.103           0.9    NC   40  NC    1   

Bismuth-212                        0.202 U        0.387        0.467         0.494       0.287                  NC   40  NC    1   

Bismuth-214                        0.417          0.0917       0.483         0.0901      0.0258                 14.6 40  0.362 1   

Cesium-137                         0.0568         0.0286       0.0955        0.0404      0.0190          0.07   50.7 40  0.560 1   

Cobalt-60                          0.00692 U      0.0259      -0.00128 U     0.0256      0.0209          0.03   NC   40  NC    1   

Europium-152                       0.0326 U       0.0632       0.0300 U      0.0852      0.0532          0.1    NC   40  NC    1   

Europium-154                       0.0191 U       0.0462       0.0153 U      0.0327      0.176           0.2    NC   40  NC    1   

Lead-212                           0.320          0.0683       0.341         0.0716      0.0354                 6.51 40  0.154 1   

Lead-214                           0.413          0.0865       0.454         0.103       0.0465                 9.42 40  0.216 1   

Potassium-40                      16.0            1.49        17.0           1.57        0.301                  5.50 40  0.297 1   

Protactinium-234                   0.0144 U       0.0772       0.0111 U      0.0210      0.0990                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.417          0.0917       0.483         0.0901      0.0258          0.2    14.6 40  0.362 1   

Thallium-208                       0.133          0.0360       0.143         0.0400      0.0174                 7.45 40  0.135 1   

Thorium-232 (By Actinium-228)      0.336          0.107        0.489         0.140       0.0617          0.9    37.1 40  0.620 1   

Thorium-234                        0.0267 U       0.937       -0.0171 U      1.29        1.06                   NC   40  NC    1   

Uranium-235                        0.104 U        0.187        0.0325 U      0.0283      0.142           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      21.0

22 of 444



Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:34:06

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0178 +0.250082*Channel -2.24833e-008*Channel**2

FWHM (ch) =   3.0583 +0.001205*Channel -5.56751e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.91   -0.22%
978.45      244.70   244.65  0.02%      1.05     1.05    0.23%

1376.96      344.28   344.29 -0.00%      1.15     1.15   -0.32%
3115.71      778.90   778.95 -0.01%      1.59     1.57    1.41%
3856.30      964.08   964.04  0.00%      1.70     1.72   -1.37%
5633.15     1408.01  1408.02 -0.00%      2.02     2.02    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/21/2013  Time: 08:21:30

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0287 +0.250081*Channel -1.95373e-008*Channel**2

FWHM (ch) =   3.2528 +0.000974*Channel -2.79346e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.17      121.78   121.80 -0.01%      0.91     0.93   -2.05%
978.51      244.70   244.66  0.02%      1.07     1.04    2.22%

1376.99      344.28   344.29 -0.00%      1.14     1.14    0.41%
3115.61      778.90   778.94 -0.00%      1.48     1.50   -1.58%
3856.23      964.08   964.05  0.00%      1.66     1.65    0.83%
5632.84     1408.01  1408.02 -0.00%      1.96     1.96   -0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/27/2013  Time: 08:34:52

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0039 +0.250099*Channel -2.10542e-008*Channel**2

FWHM (ch) =   3.1621 +0.000913*Channel -8.0834e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.06      121.78   121.81 -0.02%      0.87     0.90   -3.68%
978.33      244.70   244.66  0.02%      1.04     1.01    3.04%

1376.79      344.28   344.29 -0.00%      1.11     1.10    1.18%
3115.31      778.90   778.93 -0.00%      1.48     1.48   -0.30%
3856.00      964.08   964.06  0.00%      1.62     1.64   -0.96%
5632.52     1408.01  1408.01 -0.00%      2.02     2.01    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 18:11:44

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250019*Channel -1.93837e-008*Channel**2

FWHM (ch) =   3.1705 +0.001177*Channel -6.48344e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.22      121.78   121.80 -0.01%      0.93     0.93    0.21%
978.69      244.70   244.66  0.01%      1.08     1.06    0.96%

1377.27      344.28   344.29 -0.00%      1.15     1.17   -1.58%
3116.30      778.90   778.93 -0.00%      1.56     1.55    0.66%
3857.12      964.08   964.05  0.00%      1.68     1.69   -0.22%
5634.16     1408.01  1408.02 -0.00%      1.93     1.93   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/19/2013  Time: 08:05:47

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0852 +0.250271*Channel -5.10956e-008*Channel**2

FWHM (ch) =   3.2419 +0.000788*Channel +6.41554e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.72      121.78   121.89 -0.09%      0.89     0.91   -2.09%
977.39      244.70   244.65  0.02%      1.02     1.01    1.48%

1375.17      344.28   344.15  0.04%      1.09     1.09    0.90%
3114.24      778.90   778.99 -0.01%      1.45     1.44    0.56%
3854.83      964.08   964.08  0.00%      1.57     1.59   -1.33%
5632.02     1408.01  1407.99  0.00%      1.97     1.97    0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

28 of 444



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:46:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0876 +0.250253*Channel -5.2655e-008*Channel**2

FWHM (ch) =   3.0858 +0.000916*Channel -1.86802e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.87     0.88   -1.03%
977.49      244.70   244.66  0.02%      1.00     0.99    0.91%

1375.26      344.28   344.15  0.04%      1.09     1.08    1.40%
3114.54      778.90   779.00 -0.01%      1.37     1.44   -4.94%
3855.15      964.08   964.07  0.00%      1.65     1.58    3.75%
5632.62     1408.01  1408.00  0.00%      1.90     1.91   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130319001_QCAsLeft                                                        
Acquired: 3/19/2013 07:36:40
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.94      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.58      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:23:11
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.59      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130321001_QCAsLeft                                                        
Acquired: 3/21/2013 08:10:34
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130327001_QCAsLeft                                                        
Acquired: 3/27/2013 08:24:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.87      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130319001_QCAsLeft                                                        
Acquired: 3/19/2013 07:54:54
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.98      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:35:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130319002_BG                                                              
Acquired: 3/19/2013 07:54:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130320002_BG                                                              
Acquired: 3/20/2013 08:35:07
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130321002_BG                                                              
Acquired: 3/21/2013 08:23:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.01      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

44 of 444



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130327002_BG                                                              
Acquired: 3/27/2013 08:37:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.08      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130319002_BG                                                              
Acquired: 3/19/2013 08:13:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.06      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130320002_BG                                                              
Acquired: 3/20/2013 08:47:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503112776

Instrument : HPGE01                           Begun : 03/19/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130319_001     RCCV       QUALITY CONTROL CHEC                          03/19/13 07:36    1.0    1                     

002     1_20130319_002     RIB        BACKGROUND CONTAMINA                          03/19/13 07:54    1.0                          

003     1_20130319_003     SAMPLE     243567-003               Soil       192490    03/19/13 12:37    1.0                          

004     1_20130319_004     SAMPLE     243567-006               Soil       192490    03/19/13 13:36    1.0                          

005     1_20130319_005     SAMPLE     243567-007               Soil       192490    03/19/13 14:28    1.0                          

006     1_20130319_006     SDUP       QC678972                 Soil       195786    03/19/13 15:31    1.0    2            MASS+    

007     1_20130319_007     SAMPLE     243560-003               Soil       195786    03/19/13 16:18    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503114263

Instrument : HPGE01                           Begun : 03/20/13 08:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:23 1.0 1          
002  1_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:35 1.0            
003  1_20130320_003  SAMPLE  243560-005           Soil   195786 03/20/13 09:18 1.0            
004  1_20130320_004  SAMPLE  243560-007           Soil   195786 03/20/13 10:14 1.0            
005  1_20130320_005  SAMPLE  243560-009           Soil   195786 03/20/13 11:03 1.0            
006  1_20130320_006  SAMPLE  243560-011           Soil   195786 03/20/13 12:12 1.0            
007  1_20130320_007  SAMPLE  243561-001           Soil   195786 03/20/13 13:10 1.0            
008  1_20130320_008  SAMPLE  243561-003           Soil   195786 03/20/13 13:59 1.0            
009  1_20130320_009  SAMPLE  243561-005           Soil   195786 03/20/13 14:46 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503115690

Instrument : HPGE01                           Begun : 03/21/13 08:10             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130321_001     RCCV       QUALITY CONTROL CHEC                          03/21/13 08:10    1.0    1                     

002     1_20130321_002     RIB        BACKGROUND CONTAMINA                          03/21/13 08:23    1.0                          

003     1_20130321_003     SAMPLE     243898-001               Soil       195786    03/21/13 09:21    1.0                          

004     1_20130321_004     SAMPLE     243898-004               Soil       195786    03/21/13 10:23    1.0                          

005     1_20130321_005     MSS        243898-005               Soil       195786    03/21/13 11:39    1.0                          

006     1_20130321_006     SDUP       QC680645                 Soil       195786    03/21/13 12:26    1.0                          

007     1_20130321_007     SAMPLE     243898-009               Soil       195786    03/21/13 14:45    1.0                 MASS-    

008     1_20130321_008     SAMPLE     243899-006               Soil       195786    03/21/13 16:23    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503124344

Instrument : HPGE01                           Begun : 03/27/13 08:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130327_001     RCCV       QUALITY CONTROL CHEC                          03/27/13 08:24    1.0    1                     

002     1_20130327_002     RIB        BACKGROUND CONTAMINA                          03/27/13 08:37    1.0                          

003     1_20130327_003     SAMPLE     243274-008               Soil       193467    03/27/13 08:58    1.0                          

004     1_20130327_004     SAMPLE     243274-010               Soil       193467    03/27/13 11:01    1.0                 MASS-    

005     1_20130327_005     SDUP       QC678973                 Soil       195786    03/27/13 12:42    1.0                          

006     1_20130327_006     SDUP       QC677255                 Soil       192289    03/27/13 13:35    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513112794

Instrument : HPGE02                           Begun : 03/19/13 07:54             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130319_001  RCCV    QUALITY CONTROL CHEC               03/19/13 07:54 1.0 1          
002  2_20130319_002  RIB     BACKGROUND CONTAMINA               03/19/13 08:13 1.0            
003  2_20130319_003  SAMPLE  243567-004           Soil   192490 03/19/13 12:38 1.0            
004  2_20130319_004  SAMPLE  243567-005           Soil   192490 03/19/13 13:37 1.0            
005  2_20130319_005  SAMPLE  243560-001           Soil   195786 03/19/13 14:30 1.0            
006  2_20130319_006  MSS     243560-002           Soil   195786 03/19/13 15:31 1.0            
007  2_20130319_007  SAMPLE  243560-004           Soil   195786 03/19/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513114275

Instrument : HPGE02                           Begun : 03/20/13 08:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:35 1.0 1          
002  2_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:47 1.0            
003  2_20130320_003  SAMPLE  243560-006           Soil   195786 03/20/13 09:24 1.0            
004  2_20130320_004  MSS     243560-008           Soil   195786 03/20/13 10:14 1.0            
005  2_20130320_005  SAMPLE  243560-010           Soil   195786 03/20/13 11:04 1.0            
006  2_20130320_006  SAMPLE  243560-012           Soil   195786 03/20/13 12:13 1.0            
007  2_20130320_007  SAMPLE  243561-002           Soil   195786 03/20/13 13:11 1.0            
008  2_20130320_008  SAMPLE  243561-004           Soil   195786 03/20/13 14:00 1.0            
009  2_20130320_009  SAMPLE  243561-006           Soil   195786 03/20/13 14:47 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 17-APR-2013 13:02

Batch Number : 195786                                                            
Dose Rate  : <5 uR/hr              

Date Started : 22-FEB-2013 16:17              Started by : AA2                   

Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

1     243328-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 GS 186                   

1     243898-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 RA226    alias:243328-001

2     243328-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 GS 186                   

2     243898-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 RA226    alias:243328-002

3     243328-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 GS 186                   

3     243898-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 RA226    alias:243328-003

4     243328-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 GS 186                   

4     243898-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 RA226    alias:243328-004

5     243328-005                    Soil     339.3  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:25 GS 186                   

6     243328-006                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 GS 186                   

6     243898-005                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 RA226    alias:243328-006

7     243328-007                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 GS 186                   

7     243898-006                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 RA226    alias:243328-007

8     243328-008                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 GS 186                   

8     243898-007                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 RA226    alias:243328-008

9     243328-009                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 GS 186                   

9     243898-008                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 RA226    alias:243328-009

10    243328-010                    Soil     305.37 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:51 GS 186                   

11    243328-011                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 GS 186                   

11    243898-009                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 RA226    alias:243328-011

12    243328-012                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 GS 186                   

12    243898-010                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 RA226    alias:243328-012

13    243329-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 GS 186                   

13    243899-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 RA226    alias:243329-001

14    243329-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 GS 186                   

14    243899-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 RA226    alias:243329-002

15    243329-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 GS 186                   

15    243899-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 RA226    alias:243329-003

16    243329-004                    Soil     279.41 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:32 GS 186                   

17    243329-005                    Soil     223.48 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:38 GS 186                   

18    243329-006                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 GS 186                   

18    243899-004                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 RA226    alias:243329-006

19    243329-007                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 GS 186                   

19    243899-005                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 RA226    alias:243329-007

20    243329-008                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 GS 186                   

20    243899-006                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 RA226    alias:243329-008

21    243307-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 GS 186                   

21    243560-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 RA226    alias:243307-001

22    243307-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

22    243560-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:243307-002

23    243307-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 GS 186                   

23    243560-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 RA226    alias:243307-003

24    243307-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 GS 186                   

24    243560-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 RA226    alias:243307-004

25    243307-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 GS 186                   

25    243560-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 RA226    alias:243307-005

26    243307-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 GS 186                   

26    243560-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 RA226    alias:243307-006

27    243307-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 GS 186                   
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Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

27    243560-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 RA226    alias:243307-007

28    243307-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 GS 186                   

28    243560-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 RA226    alias:243307-008

29    243307-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 GS 186                   

29    243560-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 RA226    alias:243307-009

30    243307-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 GS 186                   

30    243560-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 RA226    alias:243307-010

31    243307-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 GS 186                   

31    243560-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 RA226    alias:243307-011

32    243307-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 GS 186                   

32    243560-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 RA226    alias:243307-012

33    243306-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 GS 186                   

33    243561-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 RA226    alias:243306-001

34    243306-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 GS 186                   

34    243561-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 RA226    alias:243306-002

35    243306-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 GS 186                   

35    243561-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 RA226    alias:243306-003

36    243306-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 GS 186                   

36    243561-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 RA226    alias:243306-004

37    243306-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 GS 186                   

37    243561-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 RA226    alias:243306-005

38    243306-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 GS 186                   

38    243561-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 RA226    alias:243306-006

39    243330-001                    Miscell. 195.52 22-FEB-2013 16:21 22-FEB-2013 16:21 25-FEB-2013 09:53 GS 186                   

QC1   QC677741   BLANK              Soil     310.29 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:00 GS 186                   

QC2   QC677742   LCS                Soil     304.67 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 09:53 GS 186                   

6     QC677743   SDUP of 243328-006 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 GS 186                   

22    QC677744   SDUP of 243307-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

28    QC677745   SDUP of 243307-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 GS 186                   

22    QC678972   SDUP of 243560-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:QC677744  

28    QC678973   SDUP of 243560-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 RA226    alias:QC677745  

6     QC680645   SDUP of 243898-005 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 RA226    alias:QC677743  
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-001                Received:        02/21/13                      
Lab ID:          243560-001                    Prepared:        02/25/13 14:20                
Matrix:          Soil                          Analyzed:        03/19/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00242 U       0.144          0.118            0.9     
Bismuth-212                           0.889           0.379          0.167                    
Bismuth-214                           0.342           0.0740         0.0336                   
Cesium-137                           -0.00381 U       0.0262         0.0213           0.07    
Cobalt-60                             0.00268 U       0.0230         0.0186           0.03    
Europium-152                          0.0245 U        0.0381         0.0494           0.1     
Europium-154                          0.00112 U       0.133          0.109            0.2     
Lead-212                              0.395           0.0741         0.0408                   
Lead-214                              0.402           0.0779         0.0457                   
Potassium-40                         11.6             1.08           0.289                    
Protactinium-234                      0.0280 U        0.0853         0.0870                   
Radium-226 (By Bismuth-214)           0.342           0.0740         0.0336           0.2     
Thallium-208                          0.160           0.0383         0.0167                   
Thorium-232 (By Actinium-228)         0.413           0.0951         0.0661           0.9     
Thorium-234                           1.15            0.618          0.882                    
Uranium-235                           0.0520 U        0.0412         0.134            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-001                   Client ID : 12-PCT-315-001        

Seqnum : 1513112794005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130319_005                                Batch         : 195786                       Time      : 19-MAR-2013 14:30     

Cal    : 19-MAR-2013 08:05:47,09-JAN-2013 12:22:14     Caldate       : 19-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00242          0.118       0.9      .14385           .14385           -0.0038      u        

Bismuth-212                         0.889             0.167                .37853           .38125           0.10         u        

Bismuth-214                         0.342             0.0336               .074027          .075641          0.036        u        

Cesium-137                          -0.00381          0.0213      0.07     .026246          .026246          -0.00081     u        

Cobalt-60                           0.00268           0.0186      0.03     .023028          .023029          -0.0010      u        

Europium-152                        0.0245            0.0494      0.1      .038057          .038083          0.019        u        

Europium-154                        0.00112           0.109       0.2      .1327            .1327            0.020        u        

Lead-212                            0.395             0.0408               .074141          .081008          -0.014       u        

Lead-214                            0.402             0.0457               .077925          .081072          0.013        u        

Potassium-40                        11.6              0.289                1.0831           1.2295           -0.20        u        

Protactinium-234                    0.0280            0.0870               .085305          .085589          0.025        u        

Radium-226 (By Bismuth-214)         0.342             0.0336      0.2      .074027          .075641          0.036        u        

Thallium-208                        0.160             0.0167               .038322          .039695          -0.013       u        

Thorium-232 (By Actinium-228)       0.413             0.0661      0.9      .095055          .09966           -0.0083      u        

Thorium-234                         1.15              0.882                .61812           .62768           0.13         u        

Uranium-235                         0.0520            0.134       0.18     .041235          .04137           0.026        u        

u=use  

Page 1 of 1                                                                                                             1513112794005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-001          
Sample Description: 243560-001, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130319_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:27           Live Time: 2700   sec

Acquisition Time: 3/19/2013 14:30:02        Real Time: 2702   sec
Analysis Time: 3/27/2013 09:29           Dead Time: 0.09   %

Analysis Quantity: 3.510E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.132E-01      9.506E-02      9.966E-02      6.611E-02
Am-241    #AB   -2.425E-03      1.439E-01      1.439E-01      1.184E-01
Bi-212           8.890E-01      3.785E-01      3.813E-01      1.666E-01
Bi-214           3.418E-01      7.403E-02      7.564E-02      3.363E-02
Co-60     #AB    2.676E-03      2.303E-02      2.303E-02      1.856E-02
Cs-137    #AB   -3.812E-03      2.625E-02      2.625E-02      2.125E-02
Eu-152    #AB    2.453E-02      3.806E-02      3.808E-02      4.943E-02
Eu-154    #AB    1.119E-03      1.327E-01      1.327E-01      1.091E-01
K-40             1.158E+01      1.083E+00      1.229E+00      2.889E-01
Pa-234    #AB    2.800E-02      8.530E-02      8.559E-02      8.703E-02
Pb-212           3.947E-01      7.414E-02      8.101E-02      4.078E-02
Pb-214           4.019E-01      7.792E-02      8.107E-02      4.571E-02
Ra-226    #      6.883E-01      5.282E-01      5.303E-01      3.978E-01
Th-234    #      1.153E+00      6.181E-01      6.277E-01      8.821E-01
Tl-208           1.603E-01      3.832E-02      3.969E-02      1.667E-02
U-235     #AB    5.202E-02      4.123E-02      4.137E-02      1.339E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.613E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

Sample description                                             
243560-001, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130319_005.An1

Acquisition information
Start time:                 3/19/2013 14:30:02
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/19/2013 08:05:47
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.110E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5100E+02) = 

7.7000E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1377

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.26       31.  45.72   0.86  1.866E-02    63.30   3.750  1.273E+00 Th234 

63.30   3.750  1.273E+00 Th234 
74.83       78.  20.40   0.87  2.834E-02
77.17      150.  11.98   0.87  3.009E-02
92.85       64.  26.11   0.88  3.990E-02    92.59   4.343  1.065E+00 Th234 

93.35   4.100  1.117E+00 Ac228 
93.35   5.760  7.952E-01 U235  
92.59   4.343  1.065E+00 Th234 

92.85       64.  26.11   0.88  3.990E-02    92.59   4.343  1.065E+00 Th234 
93.35   4.100  1.117E+00 Ac228 
93.35   5.760  7.952E-01 U235  

92.88       63.  27.98   0.88  3.953E-02    92.59   4.343  1.050E+00 Th234 
93.35   4.100  1.102E+00 Ac228 
93.35   5.760  7.843E-01 U235  

122.94       11. 122.86   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.630E-02 Eu154 

143.80       19.  84.10   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
185.85       41.  38.37   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.883E-01 Ra226 
185.86       41.  39.64   0.96  4.819E-02   185.72  57.000  4.273E-02 U235  

186.21   3.555  6.858E-01 Ra226 
238.51      266.   9.20   0.89  4.319E-02   238.63  43.600  3.947E-01 Pb212 
241.71       65.  28.66   1.07  4.285E-02   242.00   7.268  5.916E-01 Pb214 
277.47        5. 213.87   1.03  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.99      112.  14.85   1.05  3.815E-02   295.22  18.414  4.347E-01 Pb214 
299.72       41.  28.97   0.83  3.774E-02   300.09   3.180  9.648E-01 Pb212 
338.02       57.  22.04   0.95  3.496E-02   338.32  11.400  3.921E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.71      171.  11.55   1.15  3.405E-02   351.93  35.600  3.879E-01 Pb214 
583.12      115.  11.50   1.33  2.416E-02   583.19  85.000  1.603E-01 Tl208 
609.19      128.  10.14   1.42  2.345E-02   609.31  45.490  3.418E-01 Bi214 
727.36       43.  21.29   0.67  2.078E-02   727.33   6.650  8.874E-01 Bi212 
778.38        2. 412.70   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.87        4. 198.99   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.02        4. 125.52   1.51  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.06        5. 152.31   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.14       64.  15.67   0.95  1.779E-02   911.20  26.200  3.886E-01 Ac228 
969.00       45.  18.70   1.22  1.704E-02   968.96  15.900  4.690E-01 Ac228 

1120.41       50.  21.65   0.53  1.535E-02  1120.29  14.910  6.259E-01 Bi214 
1332.00        1. 430.36   1.90  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.48        7.  77.56   1.97  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      554.   4.53   1.73  1.254E-02  1460.82  10.550  1.158E+01 K40   
1620.93        5.  70.92   2.15  1.151E-02  1620.74   1.510  8.963E-01 Bi212 
1764.14       15.  37.06   2.28  1.069E-02  1764.49  15.310  2.616E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.49    74.78       120.        54. 1.905E+03   66.05   0.976  -        
307.83    77.12       136.       113. 3.762E+03   37.02   0.706  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.43    63.26        86.        31.     0.012    91.44   0.861 
Th-234    370.80    92.88       125.        63.     0.023    55.96   0.884s
Ac-228    372.69    93.35       108.        64.     0.024    52.23   0.885D
U-235     372.69    93.35       108.        64.     0.024    52.23   0.885D
Eu-152    490.94   122.94        89.        11.     0.004   245.72   0.907s
U-235     574.32   143.80       122.        19.     0.007   168.20   0.925s
U-235     742.41   185.86       112.        41.     0.015    79.27   0.958s
Ra-226    742.35   185.85       105.        41.     0.015    76.74   0.959 
U-235     819.65   205.18       115.       -19.    -0.007   165.31   0.974s
Pb-212    952.86   238.51       133.       261.     0.096    18.40   0.890 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.66   241.71       110.        65.     0.024    57.32   1.072s
Tl-208   1108.58   277.47        66.         5.     0.002   427.74   1.031 
Pb-214   1178.61   294.99        57.       107.     0.040    29.70   1.052s
Pb-212   1197.52   299.72        44.        41.     0.015    57.94   0.832 
Ac-228   1350.67   338.02        44.        55.     0.020    44.08   0.954 
Eu-152   1375.47   344.23        46.        -2.    -0.001   898.22   1.085 
Pb-214   1405.36   351.70        69.       164.     0.061    22.49   1.152 
Pa-234   2277.32   569.77        33.        -4.    -0.002   392.51   1.267s
Tl-208   2330.71   583.12        27.       115.     0.043    23.00   1.329s
Bi-214   2434.98   609.19        29.       128.     0.047    20.27   1.417 
Cs-137   2644.99   661.69        36.        -3.    -0.001   688.57   1.343s
Eu-154   2898.09   724.96        37.        -8.    -0.003   223.74   1.393s
Bi-212   2907.67   727.36        12.        43.     0.016    42.58   0.666s
Eu-152   3111.78   778.38        20.         2.     0.001   825.41   1.439s
Bi-212   3141.73   785.87        24.         4.     0.001   397.98   1.445 
Tl-208   3442.45   861.02        26.         4.     0.002   251.04   1.507s
Pa-234   3521.86   880.87        30.        -2.    -0.001   806.41   1.523s
Pa-234   3530.60   883.06        26.         5.     0.002   304.63   1.526s
Ac-228   3642.99   911.14        22.        64.     0.024    31.33   0.946s
Pa-234   3776.84   944.59        16.        -2.    -0.001   732.61   1.578s
Ac-228   3874.54   969.00        11.        45.     0.017    37.40   1.218s
Eu-154   4014.84  1004.06        25.        -3.    -0.001   429.64   1.627s
Bi-214   4480.55  1120.41        21.        50.     0.019    43.29   0.533s
Co-60    4694.65  1173.89        23.        -1.     0.000  1494.06   1.769s
Eu-154   5100.43  1275.24        27.        -3.    -0.001   462.13   1.855s
Co-60    5327.70  1332.00        14.         1.     0.000   860.72   1.904s
Eu-152   5629.97  1407.48        10.         7.     0.002   155.13   1.969s
K-40     5843.19  1460.72        33.       537.     0.199     9.06   1.734 
Bi-212   6484.93  1620.93         5.         5.     0.002   141.84   2.152s
Bi-214   7058.76  1764.14         8.        15.     0.006    74.13   2.277s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1324E-01                                      5.12E+12             
911.20 3.886E-01  (P 6.611E-02 1.57E+01 2.62E+01 G  
968.96 4.690E-01  (P 8.299E-02 1.87E+01 1.59E+01 G  
338.32 3.921E-01  (P 1.110E-01 2.20E+01 1.14E+01 G  

Energy duplication    
93.35 1.117E+00 &   4.221E-01 2.61E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.4246E-03                                      1.58E+05             
59.54-2.425E-03 %(  1.184E-01 2.97E+03 3.59E+01 G  

Bi-212   N   8.8902E-01                                      5.12E+12             
727.33 8.874E-01 @(  1.666E-01 2.13E+01 6.65E+00 G  
785.37 4.715E-01 -   1.491E+00 1.99E+02 1.11E+00 G  

1620.74 8.963E-01 ?(  8.352E-01 7.09E+01 1.51E+00 G  

Bi-214   N   3.4180E-01                                      5.84E+05             
609.31 3.418E-01  (P 3.363E-02 1.01E+01 4.55E+01 G  

1120.29 6.259E-01 + P 1.323E-01 2.16E+01 1.49E+01 G  
1764.49 2.616E-01 -   1.146E-01 3.71E+01 1.53E+01 G  

Co-60    T   2.6755E-03                                      1.93E+03             
1332.49 2.675E-03 ?(  1.856E-02 4.30E+02 1.00E+02 G  
1173.23-1.786E-03 +   2.177E-02 7.47E+02 9.98E+01 G  

Cs-137   I  -3.8116E-03                                      1.10E+04             
661.66-3.812E-03 ?(  2.125E-02 3.44E+02 8.50E+01 G  

Eu-152   I   2.4533E-02                                      4.94E+03             
344.28-6.758E-03 &(  4.943E-02 4.49E+02 2.66E+01 G  
121.78 2.322E-02 ?(  4.559E-02 1.23E+02 2.84E+01 G  
778.90 1.750E-02 &(  1.167E-01 4.13E+02 1.30E+01 G  
964.08 0.000E+00 &   3.796E-01 1.00E+03 1.45E+01 G  

1112.08-4.995E-04 %   1.480E-01 1.80E+04 1.34E+01 G  
1408.01 7.060E-02 ?(  7.812E-02 7.76E+01 2.09E+01 G  

Eu-154   I   1.1189E-03                                      3.14E+03             
873.18 1.119E-03 %(  1.091E-01 5.93E+03 1.22E+01 G  
123.07 0.000E+00 -   4.313E-02 1.00E+03 4.04E+01 G  

1274.43-1.933E-02 +   7.146E-02 2.31E+02 3.49E+01 G  
723.30-5.577E-02 +   9.762E-02 1.12E+02 2.00E+01 G  

1004.72-3.290E-02 +   1.127E-01 2.15E+02 1.79E+01 G  
996.25-6.811E-03 &   2.022E-01 1.81E+03 1.05E+01 G  

K-40     N   1.1577E+01                                      4.57E+11             
1460.82 1.158E+01  (P 2.889E-01 4.53E+00 1.06E+01 G  

Pa-234   N   2.8003E-02                                      1.63E+12             
131.30 0.000E+00 ?(  8.703E-02 1.00E+03 1.82E+01 G  
569.50-5.367E-02 +   1.682E-01 1.96E+02 9.30E+00 G  
946.00-1.951E-02 &   1.150E-01 3.66E+02 1.35E+01 G  
880.52-2.932E-02 +   1.917E-01 4.03E+02 1.05E+01 G  
883.24 8.055E-02 &(  1.932E-01 1.52E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:29:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.9468E-01                                      5.12E+12             
238.63 3.947E-01  (P 4.078E-02 9.20E+00 4.36E+01 G  
300.09 9.648E-01 + P 3.689E-01 2.90E+01 3.18E+00 G  

Pb-214   N   4.0186E-01                                      5.84E+05             
351.93 3.849E-01  (P 4.571E-02 1.12E+01 3.56E+01 G  
295.22 4.347E-01  (P 7.143E-02 1.49E+01 1.84E+01 G  
242.00 5.916E-01 + P 2.242E-01 2.87E+01 7.27E+00 G  

Ra-226   N   6.8829E-01                                      5.84E+05             
186.21 6.883E-01  (  3.978E-01 3.84E+01 3.56E+00 G  

Th-234   N   1.1531E+00                                      1.63E+12             
63.30 1.273E+00  (  8.821E-01 4.57E+01 3.75E+00 G  
92.59 1.050E+00 *(  4.324E-01 2.80E+01 4.34E+00 G  

Tl-208   N   1.6034E-01                                      5.12E+12             
583.19 1.603E-01 @(P 1.667E-02 1.15E+01 8.50E+01 G  
277.37 5.349E-02 - P 2.062E-01 2.14E+02 6.60E+00 G  
860.53 5.459E-02 & P 1.471E-01 1.26E+02 1.24E+01 G  

U-235    N   5.2017E-02                                      2.57E+11             
143.77 1.004E-01 &(  1.339E-01 8.41E+01 1.09E+01 G  
205.32-2.333E-01 +   3.053E-01 8.27E+01 5.02E+00 G  
163.36-4.488E-03 &   2.755E-01 3.73E+03 5.08E+00 G  
185.72 4.273E-02 *(  2.566E-02 3.96E+01 5.70E+01 G  

Energy duplication    
93.35 7.952E-01 &   3.004E-01 2.61E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_005.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.26        86.        31.     0.012    91.44   1.273E+00   
Th-234      92.88       125.        63.     0.023    55.96   1.050E+00   
U-235       93.35       108.        64.     0.024    52.23   7.952E-01   
Eu-152     122.94        89.        11.     0.004   245.72   2.322E-02   
U-235      143.80       122.        19.     0.007   168.20   1.004E-01   
U-235      185.86       112.        41.     0.015    79.27   4.273E-02   
Ra-226     185.85       105.        41.     0.015    76.74   6.883E-01   
U-235      205.18       115.       -19.    -0.007   165.31  -2.333E-01   
Eu-152     344.23        46.        -2.    -0.001   898.22  -6.758E-03   
Pa-234     569.77        33.        -4.    -0.002   392.51  -5.367E-02   
Cs-137     661.69        36.        -3.    -0.001   688.57  -3.812E-03   
Eu-154     724.96        37.        -8.    -0.003   223.74  -5.577E-02   
Eu-152     778.38        20.         2.     0.001   825.41   1.750E-02   
Pa-234     880.87        30.        -2.    -0.001   806.41  -2.932E-02   
Pa-234     883.06        26.         5.     0.002   304.63   8.055E-02   
Pa-234     944.59        16.        -2.    -0.001   732.61  -1.951E-02   
Eu-154    1004.06        25.        -3.    -0.001   429.64  -3.290E-02   
Co-60     1173.89        23.        -1.     0.000  1494.06  -1.786E-03   
Eu-154    1275.24        27.        -3.    -0.001   462.13  -1.933E-02   
Co-60     1332.00        14.         1.     0.000   860.72   2.675E-03   
Eu-152    1407.48        10.         7.     0.002   155.13   7.060E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1324E-01    4.1324E-01   9.5055E-02    9.9660E-02  6.611E-02
Am-241 #A   -2.4243E-03   -2.4246E-03   1.4385E-01    1.4385E-01  1.184E-01
Bi-212       8.8902E-01    8.8902E-01   3.7853E-01    3.8125E-01  1.666E-01
Bi-214       3.4179E-01    3.4180E-01   7.4027E-02    7.5641E-02  3.363E-02
Co-60  #A    2.6506E-03    2.6755E-03   2.3028E-02    2.3029E-02  1.856E-02
Cs-137 #A   -3.8054E-03   -3.8116E-03   2.6246E-02    2.6246E-02  2.125E-02
Eu-152 #A    2.4443E-02    2.4533E-02   3.8057E-02    3.8083E-02  4.943E-02
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Eu-154 #A    1.1125E-03    1.1189E-03   1.3270E-01    1.3270E-01  1.091E-01
K-40         1.1577E+01    1.1577E+01   1.0831E+00    1.2295E+00  2.889E-01
Pa-234 #A    2.8003E-02    2.8003E-02   8.5305E-02    8.5589E-02  8.703E-02
Pb-212       3.9468E-01    3.9468E-01   7.4141E-02    8.1008E-02  4.078E-02
Pb-214       4.0185E-01    4.0186E-01   7.7925E-02    8.1072E-02  4.571E-02
Ra-226 #     6.8827E-01    6.8829E-01   5.2822E-01    5.3028E-01  3.978E-01
Th-234 #     1.1531E+00    1.1531E+00   6.1812E-01    6.2768E-01  8.821E-01
Tl-208       1.6034E-01    1.6034E-01   3.8322E-02    3.9695E-02  1.667E-02
U-235  #A    5.2017E-02    5.2017E-02   4.1235E-02    4.1370E-02  1.339E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.418E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.4177555E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-002                Received:        02/21/13                      
Lab ID:          243560-002                    Prepared:        02/25/13 14:28                
Matrix:          Soil                          Analyzed:        03/19/13 15:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   400 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0776 U         0.211          0.171             0.9    
Bismuth-212                          1.80             0.517          0.245                    
Bismuth-214                          0.892            0.107          0.0417                   
Cesium-137                          -0.0236 U         0.0354         0.0276            0.07   
Cobalt-60                            0.00124 U        0.0157         0.0179            0.03   
Europium-152                         0.149            0.0740         0.0662            0.1    
Europium-154                         0.00765 U        0.0271         0.151             0.2    
Lead-212                             1.36             0.107          0.0493                   
Lead-214                             1.18             0.110          0.0494                   
Potassium-40                         8.06             0.849          0.246                    
Protactinium-234                     0.0649 U         0.146          0.118                    
Radium-226 (By Bismuth-214)          0.892            0.107          0.0417            0.2    
Thallium-208                         0.457            0.0604         0.0244                   
Thorium-232 (By Actinium-228)        1.56             0.151          0.0608            0.9    
Thorium-234                          1.31 U           1.72           1.37                     
Uranium-235                          0.0908 U b       0.0399         0.188             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-002                   Client ID : 12-PCT-315-002        

Seqnum : 1513112794006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130319_006                                Batch         : 195786                       Time      : 19-MAR-2013 15:31     

Cal    : 19-MAR-2013 08:05:47,09-JAN-2013 12:22:14     Caldate       : 19-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 400 g                        Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      -0.0776          0.171      0.9      .21056           .21064           -0.0038      u           

Bismuth-212                        1.80             0.245               .51672           .52488           0.10         u           

Bismuth-214                        0.892            0.0417              .10737           .11477           0.036        u           

Cesium-137                         -0.0236          0.0276     0.07     .035368          .035384          -0.00081     u           

Cobalt-60                          0.00124          0.0179     0.03     .015658          .015658          -0.0010      u           

Europium-152                       0.149            0.0662     0.1      .074039          .07453           0.019        u           

Europium-154                       0.00765          0.151      0.2      .027072          .027075          0.020        u           

Lead-212                           1.36             0.0493              .10701           .15498           -0.014       u           

Lead-214                           1.18             0.0494              .11043           .12837           0.013        u           

Potassium-40                       8.06             0.246               .84885           .94054           -0.20        u           

Protactinium-234                   0.0649           0.118               .14607           .14696           0.025        u           

Radium-226 (By Bismuth-214)        0.892            0.0417     0.2      .10737           .11477           0.036        u           

Thallium-208                       0.457            0.0244              .060402          .06721           -0.013       u           

Thorium-232 (By Actinium-228)      1.56             0.0608     0.9      .15127           .18875           -0.0083      u           

Thorium-234                        1.31             1.37                1.7211           1.7255           0.13         u           

Uranium-235                        0.0908           0.188      0.18     .0399            .040325          0.026        MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513112794006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-002          
Sample Description: 243560-002, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130319_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:35           Live Time: 2700   sec

Acquisition Time: 3/19/2013 15:31:45        Real Time: 2705   sec
Analysis Time: 3/27/2013 09:30           Dead Time: 0.18   %

Analysis Quantity: 4.000E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.558E+00      1.513E-01      1.887E-01      6.078E-02
Am-241    #AB   -7.758E-02      2.106E-01      2.106E-01      1.707E-01
Bi-212           1.800E+00      5.167E-01      5.249E-01      2.446E-01
Bi-214           8.917E-01      1.074E-01      1.148E-01      4.168E-02
Co-60     #AB    1.240E-03      1.566E-02      1.566E-02      1.787E-02
Cs-137    #AB   -2.358E-02      3.537E-02      3.538E-02      2.764E-02
Eu-152    #      1.491E-01      7.404E-02      7.453E-02      6.615E-02
Eu-154    #AB    7.650E-03      2.707E-02      2.707E-02      1.513E-01
K-40      #      8.058E+00      8.489E-01      9.405E-01      2.457E-01
Pa-234    #AB    6.492E-02      1.461E-01      1.470E-01      1.183E-01
Pb-212           1.356E+00      1.070E-01      1.550E-01      4.929E-02
Pb-214           1.176E+00      1.104E-01      1.284E-01      4.935E-02
Ra-226           8.206E-01      7.092E-01      7.113E-01      5.556E-01
Th-234    #AB    1.309E+00      1.721E+00      1.726E+00      1.372E+00
Tl-208           4.566E-01      6.040E-02      6.721E-02      2.435E-02
U-235      AB    9.085E-02      3.990E-02      4.033E-02      1.883E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.774E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

78 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:30:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_006.An1               

Sample description                                             
243560-002, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130319_006.An1

Acquisition information
Start time:                 3/19/2013 15:31:45
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/19/2013 08:05:47
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.110E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.0000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.0000E+02) = 

6.7568E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

79 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:30:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   27 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1398

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.95       37.  65.74   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.309E+00 Th234 
74.74      221.  12.96   0.87  2.832E-02
77.18      367.   8.29   0.87  3.014E-02
87.27      132.  19.02   0.88  3.674E-02
90.03       84.  27.61   0.88  3.826E-02
92.59       13. 283.38   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  1.828E-01 Th234 
93.03      126.  19.23   0.88  3.978E-02    92.59   4.343  1.838E+00 Th234 

93.35   4.100  1.929E+00 Ac228 
93.35   5.760  1.373E+00 U235  

121.40       26.  86.75   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  4.800E-02 Eu152 

131.96       23. 112.50   0.92  4.955E-02   131.30  18.200    PBC<MDA Pa234 
163.52       23.  68.84   0.27  4.972E-02   163.36   5.080  2.298E-01 U235  
185.90      167.  16.15   1.16  4.817E-02   185.72  57.000  1.518E-01 U235  

186.21   3.555  2.436E+00 Ra226 
204.82        3. 668.80   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  
238.52     1080.   3.52   1.00  4.319E-02   238.63  43.600  1.428E+00 Pb212 
241.76      181.  13.38   1.00  4.288E-02   242.00   7.268  1.442E+00 Pb214 
277.18       53.  29.12   0.97  3.962E-02   277.37   6.600  5.076E-01 Tl208 
295.11      327.   7.73   0.78  3.814E-02   295.22  18.414  1.151E+00 Pb214 
299.80      107.  16.03   0.68  3.777E-02   300.09   3.180  2.169E+00 Pb212 
338.03      246.   8.90   1.50  3.496E-02   338.32  11.400  1.534E+00 Ac228 
351.70      582.   5.12   1.05  3.405E-02   351.93  35.600  1.189E+00 Pb214 
583.09      376.   6.53   1.36  2.416E-02   583.19  85.000  4.526E-01 Tl208 
609.34      394.   5.89   1.34  2.345E-02   609.31  45.490  9.028E-01 Bi214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.26       99.  14.35   0.83  2.078E-02   727.33   6.650  1.800E+00 Bi212 
779.64        4. 227.16   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.832E-02 Eu152 
785.57       54.  20.21   0.68  1.972E-02   785.37   1.110  6.175E+00 Bi212 
860.31       60.  21.81   0.37  1.851E-02   860.53  12.400  6.510E-01 Tl208 
911.19      294.   6.42   1.14  1.779E-02   911.20  26.200  1.543E+00 Ac228 
964.62       50.  24.83   1.59  1.710E-02   964.08  14.500  5.042E-01 Eu152 

964.08  14.500  5.042E-01 Eu152 
969.11      174.   9.34   0.89  1.704E-02   968.96  15.900  1.600E+00 Ac228 

1005.08        4. 205.38   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.21       78.  14.12   0.44  1.535E-02  1120.29  14.910  8.575E-01 Bi214 
1173.41        1. 631.15   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.18        1. 781.03   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.70      426.   5.06   2.04  1.254E-02  1460.82  10.550  8.058E+00 K40   
1619.90        8.  64.31   2.15  1.151E-02  1620.74   1.510  1.218E+00 Bi212 
1764.18       95.  10.26   0.84  1.069E-02  1764.49  15.310  1.452E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.35    74.75       377.       174. 6.152E+03   36.36   0.889  -        
308.11    77.19       323.       302. 1.003E+04   21.06   0.807  -        
348.66    87.34       294.       152. 4.137E+03   38.53   0.649  -      s 
359.70    90.10       204.        88. 2.312E+03   50.32   0.809  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.77    59.59       255.       -17.    -0.006   271.40   0.858s
Th-234    251.21    62.95       271.        37.     0.014   131.48   0.861 
Th-234    369.64    92.59       625.        13.     0.005   566.76   0.884s
Ac-228    372.69    93.35       235.       152.     0.056    34.70   1.373D
U-235     372.69    93.35       306.       151.     0.056    36.53   0.885D
Eu-152    484.76   121.40       247.        26.     0.010   173.50   0.907s
Eu-154    490.92   122.94       304.       -22.    -0.008   227.07   0.909s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    526.99   131.96       335.        23.     0.009   224.99   0.915s
U-235     652.86   163.46       276.        28.     0.010   174.31   0.940s
U-235     741.85   185.72       220.       100.     0.037    44.37   0.958D
Ra-226    743.81   186.21       266.        56.     0.021    86.42   0.959D
U-235     818.18   204.82       235.         3.     0.001  1337.60   0.974s
Pb-212    952.74   238.48       253.      1020.     0.378     7.85   1.007 
Pb-214    965.70   241.72       210.       189.     0.070    28.01   0.937s
Tl-208   1107.43   277.18        87.        53.     0.020    58.25   0.975 
Pb-214   1179.09   295.11       116.       323.     0.120    15.45   0.778s
Pb-212   1197.86   299.80        75.       104.     0.039    32.06   0.682s
Ac-228   1350.70   338.03        89.       244.     0.090    17.80   1.504s
Eu-152   1376.75   344.55       108.       -16.    -0.006   186.95   1.085s
Pb-214   1405.32   351.70       105.       576.     0.213    10.24   1.050 
Pa-234   2266.33   567.02        31.        -2.    -0.001  1021.56   1.267s
Tl-208   2330.58   583.09        74.       371.     0.138    13.07   1.361 
Bi-214   2435.60   609.34        58.       385.     0.143    11.77   1.343 
Cs-137   2651.72   663.37        79.       -18.    -0.007   149.98   1.343s
Eu-154   2891.44   723.30       381.        -4.    -0.001  1398.71   1.393s
Bi-212   2907.29   727.26        34.        99.     0.037    28.71   0.830s
Eu-152   3116.81   779.64        38.         4.     0.001   454.32   1.439s
Bi-212   3140.56   785.57        21.        54.     0.020    40.42   0.676s
Tl-208   3439.59   860.31        32.        60.     0.022    43.63   0.369s
Eu-154   3499.63   875.31        33.        -3.    -0.001   576.41   1.517s
Ac-228   3643.18   911.19        24.       287.     0.106    12.83   1.137s
Eu-152   3857.00   964.62        51.        50.     0.018    49.66   1.593s
Ac-228   3874.97   969.11        29.       173.     0.064    18.69   0.894s
Eu-154   3979.05   995.12        26.        -5.    -0.002   315.87   1.620s
Eu-154   4018.93  1005.08        34.         4.     0.002   410.76   1.627s
Bi-214   4479.76  1120.21        17.        78.     0.029    28.24   0.442s
Co-60    4692.70  1173.41        33.         1.     0.000  1262.31   1.769s
Eu-154   5096.16  1274.18        22.         1.     0.000  1562.06   1.855s
K-40     5843.11  1460.70        31.       426.     0.158    10.12   2.036s
Bi-212   6480.84  1619.90        11.         8.     0.003   128.62   2.152s
Bi-214   7059.08  1764.22         3.        89.     0.033    22.58   0.841s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.5579E+00                                      5.12E+12             
911.20 1.543E+00  (P 6.078E-02 6.42E+00 2.62E+01 G  
968.96 1.600E+00  (P 1.156E-01 9.34E+00 1.59E+01 G  
338.32 1.534E+00 *(P 1.381E-01 8.90E+00 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 2.321E+00 +   5.468E-01 1.74E+01 4.10E+00 XA 

Am-241   I  -7.7583E-02                                      1.58E+05             
59.54-7.758E-02 ?(  1.707E-01 1.36E+02 3.59E+01 G  

Bi-212   N   1.8000E+00                                      5.12E+12             
727.33 1.800E+00  (  2.446E-01 1.44E+01 6.65E+00 G  
785.37 6.175E+00 +   1.221E+00 2.02E+01 1.11E+00 G  

1620.74 1.218E+00 -   1.091E+00 6.43E+01 1.51E+00 G  

Bi-214   N   8.9165E-01                                      5.84E+05             
609.31 9.028E-01  (P 4.168E-02 5.89E+00 4.55E+01 G  

1120.29 8.575E-01  (P 1.037E-01 1.41E+01 1.49E+01 G  
1764.49 1.360E+00 +   6.169E-02 1.13E+01 1.53E+01 G  

Co-60    T   1.2404E-03                                      1.93E+03             
1332.49 2.698E-04 %(  1.787E-02 4.03E+03 1.00E+02 G  
1173.23 2.212E-03 ?(  2.278E-02 6.31E+02 9.98E+01 G  

Cs-137   I  -2.3582E-02                                      1.10E+04             
661.66-2.358E-02 ?(  2.764E-02 7.50E+01 8.50E+01 G  

Eu-152   I   1.4910E-01                                      4.94E+03             
344.28-4.455E-02 ?(  6.615E-02 9.35E+01 2.66E+01 G  
121.78 4.800E-02 +   6.684E-02 8.67E+01 2.84E+01 G  
778.90 3.832E-02 +   1.398E-01 2.27E+02 1.30E+01 G  
964.08 5.042E-01  (  1.693E-01 2.48E+01 1.45E+01 G  

1112.08 6.875E-03 %   1.378E-01 1.22E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.604E-01 1.00E+03 2.09E+01 G  

Eu-154   I   7.6497E-03                                      3.14E+03             
873.18-3.256E-02 &(  1.513E-01 2.88E+02 1.22E+01 G  
123.07-2.833E-02 +   5.206E-02 1.14E+02 4.04E+01 G  

1274.43 4.471E-03 +   5.699E-02 7.81E+02 3.49E+01 G  
723.30-2.380E-02 +   2.736E-01 6.99E+02 2.00E+01 G  

1004.72 3.505E-02 ?(  1.151E-01 2.05E+02 1.79E+01 G  
996.25-6.852E-02 +   1.707E-01 1.58E+02 1.05E+01 G  

K-40     N   8.0584E+00                                      4.57E+11             
1460.82 8.058E+00 @(P 2.457E-01 5.06E+00 1.06E+01 G  

Pa-234   N   6.4920E-02                                      1.63E+12             
131.30 6.492E-02 &(  1.183E-01 1.12E+02 1.82E+01 G  
569.50-1.707E-02 -   1.419E-01 5.11E+02 9.30E+00 G  
946.00 1.129E-03 &   1.383E-01 7.44E+03 1.35E+01 G  
880.52-3.104E-03 &   1.579E-01 3.10E+03 1.05E+01 G  
883.24 0.000E+00 -   1.196E-01 1.00E+03 9.70E+00 G  

83 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:30:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.3556E+00                                      5.12E+12             
238.63 1.356E+00  (P 4.929E-02 3.93E+00 4.36E+01 G  
300.09 2.169E+00 + P 4.207E-01 1.60E+01 3.18E+00 G  

Pb-214   N   1.1762E+00                                      5.84E+05             
351.93 1.189E+00  (P 4.935E-02 5.12E+00 3.56E+01 G  
295.22 1.151E+00  (P 8.947E-02 7.73E+00 1.84E+01 G  
242.00 1.518E+00 + P 2.714E-01 1.40E+01 7.27E+00 G  

Ra-226   N   8.2055E-01                                      5.84E+05             
Derived Ave Activity  

186.21 8.206E-01 }(  5.556E-01 4.32E+01 3.56E+00 G  

Th-234   N   1.3090E+00                                      1.63E+12             
63.30 1.309E+00 &(  1.372E+00 6.57E+01 3.75E+00 G  
92.59 1.828E-01 &   8.492E-01 2.83E+02 4.34E+00 G  

Tl-208   N   4.5660E-01                                      5.12E+12             
583.19 4.526E-01  (P 2.435E-02 6.53E+00 8.50E+01 G  
277.37 5.076E-01  (P 2.079E-01 2.91E+01 6.60E+00 G  
860.53 6.510E-01 + P 1.443E-01 2.18E+01 1.24E+01 G  

U-235    N   9.0845E-02                                      2.57E+11             
143.77-8.464E-04 %(  1.883E-01 1.35E+04 1.09E+01 G  
205.32 3.495E-02 ?(  3.838E-01 6.69E+02 5.02E+00 G  
163.36 2.737E-01 ?(  3.835E-01 8.72E+01 5.08E+00 G  
185.72 9.085E-02 }   3.152E-02 2.22E+01 5.70E+01 G  

Energy duplication    
93.35 1.648E+00     4.442E-01 1.83E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.59       255.       -17.    -0.006   271.40  -7.758E-02   
Th-234      62.95       271.        37.     0.014   131.48   1.309E+00   
Th-234      92.59       625.        13.     0.005   566.76   1.828E-01   
Eu-152     121.40       247.        26.     0.010   173.50   4.800E-02   
Eu-154     122.94       304.       -22.    -0.008   227.07  -2.833E-02   
Pa-234     131.96       335.        23.     0.009   224.99   6.492E-02   
Eu-152     344.55       108.       -16.    -0.006   186.95  -4.455E-02   
Pa-234     567.02        31.        -2.    -0.001  1021.56  -1.707E-02   
Cs-137     663.37        79.       -18.    -0.007   149.98  -2.358E-02   
Eu-154     723.30       381.        -4.    -0.001  1398.71  -2.380E-02   
Eu-152     779.64        38.         4.     0.001   454.32   3.832E-02   
Eu-154     875.31        33.        -3.    -0.001   576.41  -3.256E-02   
Eu-152     964.62        51.        50.     0.018    49.66   5.042E-01   
Eu-154     995.12        26.        -5.    -0.002   315.87  -6.852E-02   
Eu-154    1005.08        34.         4.     0.002   410.76   3.505E-02   
Co-60     1173.41        33.         1.     0.000  1262.31   2.212E-03   
Eu-154    1274.18        22.         1.     0.000  1562.06   4.471E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.5579E+00    1.5579E+00   1.5127E-01    1.8875E-01  6.078E-02
Am-241 #A   -7.7574E-02   -7.7583E-02   2.1056E-01    2.1064E-01  1.707E-01
Bi-212       1.8000E+00    1.8000E+00   5.1672E-01    5.2488E-01  2.446E-01
Bi-214       8.9162E-01    8.9165E-01   1.0737E-01    1.1477E-01  4.168E-02
Co-60  #A    1.2288E-03    1.2404E-03   1.5658E-02    1.5658E-02  1.787E-02
Cs-137 #A   -2.3543E-02   -2.3582E-02   3.5368E-02    3.5384E-02  2.764E-02
Eu-152 #C    1.4856E-01    1.4910E-01   7.4039E-02    7.4530E-02  6.615E-02
Eu-154 #A    7.6060E-03    7.6497E-03   2.7072E-02    2.7075E-02  1.513E-01
K-40   #     8.0584E+00    8.0584E+00   8.4885E-01    9.4054E-01  2.457E-01
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Pa-234 #A    6.4920E-02    6.4920E-02   1.4607E-01    1.4696E-01  1.183E-01
Pb-212       1.3556E+00    1.3556E+00   1.0701E-01    1.5498E-01  4.929E-02
Pb-214       1.1761E+00    1.1762E+00   1.1043E-01    1.2837E-01  4.935E-02
Ra-226       8.2053E-01    8.2055E-01   7.0916E-01    7.1134E-01  5.556E-01
Th-234 #A    1.3090E+00    1.3090E+00   1.7211E+00    1.7255E+00  1.372E+00
Tl-208       4.5660E-01    4.5660E-01   6.0402E-02    6.7210E-02  2.435E-02
U-235   A    9.0845E-02    9.0845E-02   3.9900E-02    4.0325E-02  1.883E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2034.9 keV)     1.612E+01  pCi/g         
Total Decayed Activity (  205.3 to  2034.9 keV) 1.6116817E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-003                Received:        02/21/13                      
Lab ID:          243560-003                    Prepared:        02/25/13 14:33                
Matrix:          Soil                          Analyzed:        03/19/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00780 U        0.128          0.105             0.9    
Bismuth-212                          0.491            0.484          0.281                    
Bismuth-214                          0.549            0.0979         0.0337                   
Cesium-137                          -0.000120 U       0.0277         0.0228            0.07   
Cobalt-60                            0 U              0.0116         0.0266            0.03   
Europium-152                         0.0529 U         0.120          0.0565            0.1    
Europium-154                         0.0200 U         0.0379         0.182             0.2    
Lead-212                             0.575            0.0847         0.0422                   
Lead-214                             0.575            0.102          0.0489                   
Potassium-40                        13.2              1.21           0.335                    
Protactinium-234                    -0.00712 U        0.0246         0.0987                   
Radium-226 (By Bismuth-214)          0.549            0.0979         0.0337            0.2    
Thallium-208                         0.214            0.0523         0.0240                   
Thorium-232 (By Actinium-228)        0.693            0.126          0.0693            0.9    
Thorium-234                         -0.529 U          1.49           1.20                     
Uranium-235                          0.0730 U         0.0489         0.137             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243560-003                   Client ID : 12-PCT-315-003        

Seqnum : 1503112776007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130319_007                                Batch         : 195786                       Time      : 19-MAR-2013 16:18     

Cal    : 11-APR-2013 18:11:44,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00780          0.105       0.9      .12836           .12836           -0.0038      u        

Bismuth-212                         0.491             0.281                .4837            .48436           0.10         u        

Bismuth-214                         0.549             0.0337               .097898          .10103           0.036        u        

Cesium-137                          -0.000120         0.0228      0.07     .02771           .02771           -0.00081     u        

Cobalt-60                           0                 0.0266      0.03     .011639          .011639          -0.0010      u        

Europium-152                        0.0529            0.0565      0.1      .11961           .11965           0.019        u        

Europium-154                        0.0200            0.182       0.2      .037866          .03788           0.020        u        

Lead-212                            0.575             0.0422               .084656          .0971            -0.014       u        

Lead-214                            0.575             0.0489               .10207           .10697           0.013        u        

Potassium-40                        13.2              0.335                1.2141           1.3831           -0.20        u        

Protactinium-234                    -0.00712          0.0987               .024598          .024662          0.025        u        

Radium-226 (By Bismuth-214)         0.549             0.0337      0.2      .097898          .10103           0.036        u        

Thallium-208                        0.214             0.0240               .0523            .054101          -0.013       u        

Thorium-232 (By Actinium-228)       0.693             0.0693      0.9      .12601           .13565           -0.0083      u        

Thorium-234                         -0.529            1.20                 1.4888           1.4896           0.13         u        

Uranium-235                         0.0730            0.137       0.18     .048932          .049156          0.026        u        

u=use  

Page 1 of 1                                                                                                           1503112776007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-003          
Sample Description: 243560-003, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130319_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:20           Live Time: 2700   sec

Acquisition Time: 3/19/2013 16:18:54        Real Time: 2702   sec
Analysis Time: 4/11/2013 19:18           Dead Time: 0.06   %

Analysis Quantity: 3.220E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.934E-01      1.260E-01      1.357E-01      6.928E-02
Am-241    #AB   -7.802E-03      1.284E-01      1.284E-01      1.052E-01
Bi-212    #      4.906E-01      4.837E-01      4.844E-01      2.806E-01
Bi-214           5.491E-01      9.790E-02      1.010E-01      3.368E-02
Co-60     #AB    0.000E+00      1.164E-02      1.164E-02      2.663E-02
Cs-137    #AB   -1.201E-04      2.771E-02      2.771E-02      2.281E-02
Eu-152    #AB    5.286E-02      1.196E-01      1.196E-01      5.651E-02
Eu-154    #AB    1.997E-02      3.787E-02      3.788E-02      1.822E-01
K-40             1.318E+01      1.214E+00      1.383E+00      3.346E-01
Pa-234    #AB   -7.116E-03      2.460E-02      2.466E-02      9.868E-02
Pb-212           5.751E-01      8.466E-02      9.710E-02      4.222E-02
Pb-214           5.752E-01      1.021E-01      1.070E-01      4.892E-02
Ra-226           1.122E+00      5.508E-01      5.561E-01      3.627E-01
Th-234    #AB   -5.290E-01      1.489E+00      1.490E+00      1.203E+00
Tl-208           2.144E-01      5.230E-02      5.410E-02      2.395E-02
U-235     #AB    7.300E-02      4.893E-02      4.916E-02      1.372E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.755E+01

Analyst: Philip Smith
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Sample description                                             
243560-003, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130319_007.An1

Acquisition information
Start time:                 3/19/2013 16:18:54
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 18:11:44
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.938E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2200E+02) = 

8.3935E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1328

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.78      109.  18.04   0.88  3.071E-02
77.10      159.  13.00   0.88  3.243E-02
93.18       40.  47.37   1.18  4.199E-02    93.35   4.100  7.244E-01 Ac228 

93.35   5.760  5.156E-01 U235  
93.35   5.760  5.156E-01 U235  

93.33       51.  39.24   0.90  4.199E-02    93.35   4.100  9.085E-01 Ac228 
93.35   5.760  6.593E-01 U235  

143.78       15. 105.91   0.96  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  8.112E-02 U235  

163.35        6. 246.66   0.98  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.987E-02 U235  

185.86       63.  24.54   0.41  4.881E-02   185.72  57.000  6.992E-02 U235  
186.21   3.555  1.122E+00 Ra226 
185.72  57.000  6.992E-02 U235  

205.89       19.  80.39   1.02  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.469E-01 U235  

238.54      354.   7.22   0.87  4.343E-02   238.63  43.600  5.703E-01 Pb212 
241.78       87.  23.50   0.67  4.308E-02   242.00   7.268  8.659E-01 Pb214 
280.12        9.  99.21   1.10  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.02      140.  15.04   0.82  3.816E-02   295.22  18.414  6.197E-01 Pb214 
299.82       25.  54.00   1.12  3.774E-02   300.09   3.180  6.409E-01 Pb212 
338.19       85.  16.55   0.63  3.484E-02   338.32  11.400  6.667E-01 Ac228 
344.45        6. 167.23   1.17  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.93      214.   9.41   1.21  3.392E-02   351.93  35.600  5.522E-01 Pb214 
583.28      143.  11.76   1.35  2.388E-02   583.19  85.000  2.113E-01 Tl208 
609.27      177.   8.92   0.98  2.317E-02   609.31  45.490  5.222E-01 Bi214 
727.12       16.  52.61   1.51  2.048E-02   727.33   6.650  3.675E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
777.67        2. 419.53   1.55  1.953E-02   778.90  12.970    PBC<MDA Eu152 
786.01        9.  83.40   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.72       17.  47.77   1.61  1.821E-02   860.53  12.400  2.361E-01 Tl208 
883.75        2. 294.46   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.05       96.  12.02   1.72  1.749E-02   911.20  26.200  6.498E-01 Ac228 
964.06        9. 113.13   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.69       67.  17.40   1.04  1.674E-02   968.96  15.900  7.846E-01 Ac228 
996.05        3. 213.98   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  6.245E-02 Eu154 
1003.98        4. 203.14   1.71  1.631E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  3.850E-02 Eu154 
1120.11       46.  18.56   1.39  1.507E-02  1120.29  14.910  6.310E-01 Bi214 
1274.59        4. 159.72   1.87  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.731E-02 Eu154 
1407.94        6. 119.69   1.93  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.49      570.   4.44   1.99  1.228E-02  1460.82  10.550  1.318E+01 K40   
1764.10       38.  16.22   0.59  1.046E-02  1764.49  15.310  7.379E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.19    74.79       174.        73. 2.377E+03   58.49   1.000  -      s 
308.48    77.11       186.       117. 3.611E+03   39.86   0.682  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.44    58.35        83.        -2.    -0.001  1645.13   0.862s
Th-234    253.30    63.32       171.       -13.    -0.005   281.44   0.866s
Th-234    364.15    91.03       207.       -24.    -0.009   171.81   0.899s
Ac-228    373.43    93.35       148.        40.     0.015    94.73   1.181D
U-235     373.43    93.35       177.        51.     0.019    78.48   0.900D
Eu-152    487.83   121.95       124.        -2.    -0.001  1446.56   0.932s
Pa-234    521.68   130.41       159.       -10.    -0.004   362.21   0.943s
U-235     575.17   143.78       113.        15.     0.005   211.83   0.956s
U-235     653.44   163.35        99.         6.     0.002   493.33   0.978s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.96   185.98       118.        50.     0.019    67.03   1.002s
Ra-226    743.48   185.86        75.        63.     0.023    49.08   0.406s
U-235     823.59   205.89       103.        19.     0.007   160.78   1.023s
Pb-212    954.21   238.54       122.       347.     0.129    14.45   0.873 
Pb-214    967.17   241.78       119.        87.     0.032    47.00   0.671s
Tl-208   1120.53   280.12        50.         9.     0.003   198.41   1.099s
Pb-214   1180.16   295.02        92.       140.     0.052    30.09   0.817s
Pb-212   1199.34   299.82        77.        25.     0.009   108.01   1.122s
Ac-228   1352.84   338.19        43.        85.     0.032    33.10   0.630s
Eu-152   1377.87   344.45        51.         6.     0.002   334.45   1.167s
Pb-214   1407.83   351.93        66.       214.     0.079    18.82   1.211 
Tl-208   2333.42   583.28        45.       138.     0.051    23.53   1.350 
Bi-214   2437.41   609.27        24.       177.     0.066    17.83   0.976s
Eu-154   2902.39   725.48        45.       -10.    -0.004   197.41   1.507s
Bi-212   2908.97   727.12        28.        16.     0.006   105.22   1.511s
Eu-152   3111.25   777.67        24.         2.     0.001   839.05   1.551s
Bi-212   3144.62   786.01        21.         9.     0.003   166.80   1.556s
Tl-208   3443.60   860.72        25.        17.     0.006    95.55   1.613s
Eu-154   3492.43   872.92        30.        -5.    -0.002   353.41   1.622s
Pa-234   3514.16   878.36        21.        -1.    -0.001   916.43   1.627s
Pa-234   3535.75   883.75        23.         2.     0.001   588.93   1.629s
Ac-228   3644.99   911.05        19.        96.     0.035    24.04   1.721 
Eu-152   3857.14   964.06        53.         9.     0.004   226.25   1.685s
Ac-228   3875.67   968.69        19.        67.     0.025    34.80   1.042s
Eu-154   3985.17   996.05        25.         3.     0.001   427.96   1.707s
Eu-154   4016.91  1003.98        25.         4.     0.001   406.29   1.712s
Bi-214   4481.71  1120.11         8.        46.     0.017    37.12   1.392 
Eu-154   5100.04  1274.59        20.         4.     0.002   319.45   1.870s
Eu-152   5633.83  1407.94        19.         6.     0.002   239.37   1.934s
K-40     5844.21  1460.49        36.       549.     0.203     8.87   1.986 
Bi-214   7059.79  1764.10         0.        38.     0.014    32.44   0.593s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9344E-01                                      5.12E+12             
911.20 6.498E-01  (P 6.928E-02 1.20E+01 2.62E+01 G  
968.96 7.846E-01  (P 1.180E-01 1.74E+01 1.59E+01 G  
338.32 6.667E-01  (P 1.193E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 7.244E-01   P 5.117E-01 4.74E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -7.8022E-03                                      1.58E+05             
59.54-7.802E-03 ?(  1.052E-01 8.23E+02 3.59E+01 G  

Bi-212   N   4.9055E-01                                      5.12E+12             
727.33 3.675E-01 ?(  2.806E-01 5.26E+01 6.65E+00 G  
785.37 1.228E+00 ?(  1.538E+00 8.34E+01 1.11E+00 G  

1620.74 6.980E-02 &   1.454E+00 1.27E+03 1.51E+00 G  

Bi-214   N   5.4905E-01                                      5.84E+05             
609.31 5.222E-01  (  3.368E-02 8.92E+00 4.55E+01 G  

1120.29 6.310E-01  (  9.344E-02 1.86E+01 1.49E+01 G  
1764.49 7.379E-01 +   4.525E-02 1.62E+01 1.53E+01 G  

Cs-137   I  -1.2005E-04                                      1.10E+04             
661.66-1.200E-04 %(  2.281E-02 1.15E+04 8.50E+01 G  

Eu-152   I   5.2864E-02                                      4.94E+03             
344.28 2.113E-02 ?(  5.651E-02 1.67E+02 2.66E+01 G  
121.78-4.811E-03 -   5.707E-02 7.23E+02 2.84E+01 G  
778.90 2.055E-02 ?(  1.396E-01 4.20E+02 1.30E+01 G  
964.08 1.211E-01  (  2.163E-01 1.13E+02 1.45E+01 G  

1112.08-4.324E-03 %   1.671E-01 2.35E+03 1.34E+01 G  
1408.01 6.596E-02 &(  1.216E-01 1.20E+02 2.09E+01 G  

Eu-154   I   1.9971E-02                                      3.14E+03             
873.18-6.492E-02 ?(  1.822E-01 1.77E+02 1.22E+01 G  
123.07-2.044E-03 %   4.793E-02 1.43E+03 4.04E+01 G  

1274.43 2.731E-02 ?(  6.841E-02 1.60E+02 3.49E+01 G  
723.30-7.685E-02 &   1.185E-01 9.87E+01 2.00E+01 G  

1004.72 3.850E-02 ?(  1.244E-01 2.03E+02 1.79E+01 G  
996.25 6.245E-02 &(  2.131E-01 2.14E+02 1.05E+01 G  

K-40     N   1.3180E+01                                      4.57E+11             
1460.82 1.318E+01  (P 3.346E-01 4.44E+00 1.06E+01 G  

Pa-234   N  -7.1156E-03                                      1.63E+12             
131.30-3.359E-02 &(  9.868E-02 1.81E+02 1.82E+01 G  
569.50 0.000E+00 &   2.081E-01 1.00E+03 9.30E+00 G  
946.00 0.000E+00 +   2.265E-01 1.00E+03 1.35E+01 G  
880.52-2.355E-02 +   1.748E-01 4.58E+02 1.05E+01 G  
883.24 4.255E-02 ?(  2.014E-01 2.94E+02 9.70E+00 G  

Pb-212   N   5.7505E-01                                      5.12E+12             
238.63 5.703E-01  (P 4.222E-02 7.22E+00 4.36E+01 G  
300.09 6.409E-01 ?(  5.292E-01 5.40E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.7521E-01                                      5.84E+05             
351.93 5.522E-01  (  4.892E-02 9.41E+00 3.56E+01 G  
295.22 6.197E-01  (  9.892E-02 1.50E+01 1.84E+01 G  
242.00 8.659E-01 +   2.522E-01 2.35E+01 7.27E+00 G  

Ra-226   N   1.1223E+00                                      5.84E+05             
186.21 1.122E+00  (  3.627E-01 2.45E+01 3.56E+00 G  

Th-234   N  -5.2899E-01                                      1.63E+12             
63.30-5.290E-01 ?(  1.203E+00 1.41E+02 3.75E+00 G  
92.59-4.187E-01 +   5.758E-01 8.59E+01 4.34E+00 G  

Tl-208   N   2.1442E-01                                      5.12E+12             
583.19 2.113E-01  (P 2.395E-02 1.18E+01 8.50E+01 G  
277.37 1.097E-01 - P 1.958E-01 9.92E+01 6.60E+00 G  
860.53 2.361E-01 ?(  1.604E-01 4.78E+01 1.24E+01 G  

U-235    N   7.2995E-02                                      2.57E+11             
143.77 8.112E-02 &(  1.372E-01 1.06E+02 1.09E+01 G  
205.32 2.469E-01 &(  3.131E-01 8.04E+01 5.02E+00 G  
163.36 6.987E-02 &(  2.799E-01 2.47E+02 5.08E+00 G  
185.72 5.640E-02  (  2.827E-02 3.35E+01 5.70E+01 G  

Energy duplication    
93.35 6.593E-01     3.984E-01 3.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.35        83.        -2.    -0.001  1645.13  -7.802E-03   
Th-234      63.32       171.       -13.    -0.005   281.44  -5.290E-01   
Th-234      91.03       207.       -24.    -0.009   171.81  -4.187E-01   
U-235       93.35       177.        51.     0.019    78.48   6.593E-01   
Eu-152     121.95       124.        -2.    -0.001  1446.56  -4.811E-03   
Pa-234     130.41       159.       -10.    -0.004   362.21  -3.359E-02   
U-235      143.78       113.        15.     0.005   211.83   8.112E-02   
U-235      163.35        99.         6.     0.002   493.33   6.987E-02   
U-235      185.98       118.        50.     0.019    67.03   5.640E-02   
U-235      205.89       103.        19.     0.007   160.78   2.469E-01   
Eu-152     344.45        51.         6.     0.002   334.45   2.113E-02   
Eu-154     725.48        45.       -10.    -0.004   197.41  -7.685E-02   
Bi-212     727.12        28.        16.     0.006   105.22   3.675E-01   
Eu-152     777.67        24.         2.     0.001   839.05   2.055E-02   
Bi-212     786.01        21.         9.     0.003   166.80   1.228E+00   
Eu-154     872.92        30.        -5.    -0.002   353.41  -6.492E-02   
Pa-234     878.36        21.        -1.    -0.001   916.43  -2.355E-02   
Pa-234     883.75        23.         2.     0.001   588.93   4.255E-02   
Eu-152     964.06        53.         9.     0.004   226.25   1.211E-01   
Eu-154     996.05        25.         3.     0.001   427.96   6.245E-02   
Eu-154    1003.98        25.         4.     0.001   406.29   3.850E-02   
Eu-154    1274.59        20.         4.     0.002   319.45   2.731E-02   
Eu-152    1407.94        19.         6.     0.002   239.37   6.596E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9344E-01    6.9344E-01   1.2601E-01    1.3565E-01  6.928E-02
Am-241 #A   -7.8013E-03   -7.8022E-03   1.2836E-01    1.2836E-01  1.052E-01
Bi-212 #     4.9055E-01    4.9055E-01   4.8370E-01    4.8436E-01  2.806E-01
Bi-214       5.4904E-01    5.4905E-01   9.7898E-02    1.0103E-01  3.368E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.1639E-02    1.1639E-02  2.663E-02
Cs-137 #A   -1.1985E-04   -1.2005E-04   2.7710E-02    2.7710E-02  2.281E-02
Eu-152 #A    5.2671E-02    5.2864E-02   1.1961E-01    1.1965E-01  5.651E-02
Eu-154 #A    1.9857E-02    1.9971E-02   3.7866E-02    3.7880E-02  1.822E-01
K-40         1.3180E+01    1.3180E+01   1.2141E+00    1.3831E+00  3.346E-01
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Pa-234 #A   -7.1156E-03   -7.1156E-03   2.4598E-02    2.4662E-02  9.868E-02
Pb-212       5.7505E-01    5.7505E-01   8.4656E-02    9.7100E-02  4.222E-02
Pb-214       5.7519E-01    5.7521E-01   1.0207E-01    1.0697E-01  4.892E-02
Ra-226       1.1222E+00    1.1223E+00   5.5083E-01    5.5607E-01  3.627E-01
Th-234 #A   -5.2899E-01   -5.2899E-01   1.4888E+00    1.4896E+00  1.203E+00
Tl-208       2.1442E-01    2.1442E-01   5.2300E-02    5.4101E-02  2.395E-02
U-235  #A    7.2995E-02    7.2995E-02   4.8932E-02    4.9156E-02  1.372E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.9 keV)     1.691E+01  pCi/g         
Total Decayed Activity (   25.0 to  2034.9 keV) 1.6909859E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-004                Received:        02/21/13                      
Lab ID:          243560-004                    Prepared:        02/25/13 14:38                
Matrix:          Soil                          Analyzed:        03/19/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:13                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0404 U        0.154          0.125             0.9     
Bismuth-212                          0.844           0.304          0.0988                    
Bismuth-214                          0.300           0.0829         0.0444                    
Cesium-137                           0.00146 U       0.0258         0.0211            0.07    
Cobalt-60                            0.0104 U        0.0308         0.0241            0.03    
Europium-152                         0.0454          0.0583         0.0409            0.1     
Europium-154                         0.0526 U        0.185          0.146             0.2     
Lead-212                             0.462           0.0765         0.0390                    
Lead-214                             0.384           0.0708         0.0406                    
Potassium-40                        18.1             1.29           0.248                     
Protactinium-234                    -0.00213 U       0.00453        0.0946                    
Radium-226 (By Bismuth-214)          0.300           0.0829         0.0444            0.2     
Thallium-208                         0.136           0.0420         0.0208                    
Thorium-232 (By Actinium-228)        0.535           0.121          0.0773            0.9     
Thorium-234                          0.714 U         0.592          0.948                     
Uranium-235                          0.0558 U        0.0438         0.135             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-004                   Client ID : 12-PCT-315-004        

Seqnum : 1513112794007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130319_007                                Batch         : 195786                       Time      : 19-MAR-2013 16:19     

Cal    : 19-MAR-2013 08:05:47,09-JAN-2013 12:22:14     Caldate       : 19-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 350 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0404            0.125       0.9      .15393           .15396           -0.0038      u        

Bismuth-212                         0.844             0.0988               .30365           .30672           0.10         u        

Bismuth-214                         0.300             0.0444               .082883          .083998          0.036        u        

Cesium-137                          0.00146           0.0211      0.07     .025757          .025757          -0.00081     u        

Cobalt-60                           0.0104            0.0241      0.03     .030777          .030781          -0.0010      u        

Europium-152                        0.0454            0.0409      0.1      .058306          .058364          0.019        u        

Europium-154                        0.0526            0.146       0.2      .18476           .18478           0.020        u        

Lead-212                            0.462             0.0390               .076522          .085522          -0.014       u        

Lead-214                            0.384             0.0406               .070786          .073936          0.013        u        

Potassium-40                        18.1              0.248                1.2873           1.5774           -0.20        u        

Protactinium-234                    -0.00213          0.0946               .0045305         .0045614         0.025        u        

Radium-226 (By Bismuth-214)         0.300             0.0444      0.2      .082883          .083998          0.036        u        

Thallium-208                        0.136             0.0208               .041971          .042875          -0.013       u        

Thorium-232 (By Actinium-228)       0.535             0.0773      0.9      .12126           .12731           -0.0083      u        

Thorium-234                         0.714             0.948                .592             .59584           0.13         u        

Uranium-235                         0.0558            0.135       0.18     .043847          .043993          0.026        u        

u=use  

Page 1 of 1                                                                                                             1513112794007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-004          
Sample Description: 243560-004, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130319_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:13           Live Time: 2700   sec

Acquisition Time: 3/19/2013 16:19:54        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:31           Dead Time: 0.10   %

Analysis Quantity: 3.500E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.352E-01      1.213E-01      1.273E-01      7.726E-02
Am-241    #AB    4.042E-02      1.539E-01      1.540E-01      1.245E-01
Bi-212           8.444E-01      3.037E-01      3.067E-01      9.882E-02
Bi-214           2.999E-01      8.288E-02      8.400E-02      4.441E-02
Co-60     #AB    1.045E-02      3.078E-02      3.078E-02      2.413E-02
Cs-137    #AB    1.461E-03      2.576E-02      2.576E-02      2.108E-02
Eu-152    #      4.536E-02      5.831E-02      5.836E-02      4.087E-02
Eu-154    #AB    5.264E-02      1.848E-01      1.848E-01      1.460E-01
K-40             1.814E+01      1.287E+00      1.577E+00      2.482E-01
Pa-234    #AB   -2.131E-03      4.530E-03      4.561E-03      9.462E-02
Pb-212           4.618E-01      7.652E-02      8.552E-02      3.895E-02
Pb-214           3.836E-01      7.079E-02      7.394E-02      4.059E-02
Ra-226           7.436E-01      5.600E-01      5.622E-01      3.785E-01
Th-234     AB    7.137E-01      5.920E-01      5.958E-01      9.481E-01
Tl-208           1.357E-01      4.197E-02      4.288E-02      2.076E-02
U-235     #AB    5.583E-02      4.385E-02      4.399E-02      1.349E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.246E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

Sample description                                             
243560-004, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130319_007.An1

Acquisition information
Start time:                 3/19/2013 16:19:54
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/19/2013 08:05:47
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.110E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5000E+02) = 

7.7220E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1946

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.69        8. 190.41   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
61.82        8. 153.67   0.86  1.721E-02
63.41       21.  70.96   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.73       81.  21.47   0.87  2.830E-02
77.24      130.  13.50   0.87  3.018E-02
92.64       36.  42.95   0.88  3.953E-02    92.59   4.343  5.938E-01 Th234 

93.35   5.760  4.436E-01 U235  
93.35   5.760  4.436E-01 U235  

93.07       56.  33.63   0.88  3.990E-02    92.59   4.343  9.316E-01 Th234 
93.35   5.760  6.959E-01 U235  
93.35   4.100  9.776E-01 Ac228 

93.40       35.  47.32   0.88  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  6.105E-01 Ac228 

143.41       14. 112.44   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.489E-02 U235  

163.20       15. 105.37   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.747E-01 U235  

185.69       40.  39.27   0.96  4.819E-02   185.72  57.000  4.157E-02 U235  
186.21   3.555  6.672E-01 Ra226 
185.72  57.000  4.157E-02 U235  

185.72       44.  37.65   0.59  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.436E-01 Ra226 

238.48      305.   8.14   1.01  4.319E-02   238.63  43.600  4.557E-01 Pb212 
244.74       25.  37.37   1.00  4.285E-02   242.00   7.268  2.289E-01 Pb214 
277.06       10. 120.48   1.03  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.95      106.  14.01   1.11  3.815E-02   295.22  18.414  4.156E-01 Pb214 
300.02       23.  45.11   0.35  3.774E-02   300.09   3.180  5.458E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.08       63.  22.65   0.78  3.495E-02   338.32  11.400  4.385E-01 Ac228 
342.17        7. 126.45   1.09  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.062E-02 Eu152 
351.71      162.  10.80   0.99  3.405E-02   351.93  35.600  3.671E-01 Pb214 
569.85        1. 896.20   1.27  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.08       99.  14.79   1.40  2.416E-02   583.19  85.000  1.380E-01 Tl208 
609.21      125.  12.85   1.04  2.345E-02   609.31  45.490  3.122E-01 Bi214 
662.20        1. 881.65   1.34  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.23       41.  17.98   0.55  2.078E-02   727.33   6.650  8.444E-01 Bi212 
782.49        2. 311.11   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.34        7.  85.56   1.51  1.851E-02   860.53  12.400    PBC<MDA Tl208 
874.28        4. 175.51   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
879.39        4. 159.05   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.33       89.  14.69   0.49  1.779E-02   911.20  26.200  5.449E-01 Ac228 
969.17       56.  18.48   1.20  1.704E-02   968.96  15.900  5.886E-01 Ac228 

1120.35       40.  23.41   0.29  1.535E-02  1120.29  14.910  5.027E-01 Bi214 
1331.64        5. 147.33   1.90  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.83        7.  64.27   1.97  1.291E-02  1408.01  20.850  7.691E-02 Eu152 

1408.01  20.850  7.691E-02 Eu152 
1460.69      856.   3.48   1.96  1.254E-02  1460.82  10.550  1.814E+01 K40   
1764.30       15.  37.34   2.28  1.069E-02  1764.49  15.310  2.633E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

246.69    61.71        63.         8. 4.385E+02  307.33   0.860 TH-234  
298.29    74.73       150.        73. 2.586E+03   56.84   0.757  -        
308.32    77.25       104.       102. 3.396E+03   35.01   0.704  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.18    59.69       104.         8.     0.003   380.83   0.858 
Th-234    252.60    63.30        99.        21.     0.008   141.92   0.861D
Th-234    369.64    92.59        99.        36.     0.013    85.90   0.884D
U-235     372.69    93.35       149.        56.     0.021    67.26   0.885D
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.69    93.35       119.        35.     0.013    94.65   0.885D
Eu-152    487.06   121.97       153.       -12.    -0.004   301.53   0.907s
Pa-234    525.56   131.60       164.       -13.    -0.005   282.28   0.915s
U-235     572.73   143.41       123.        14.     0.005   224.88   0.925s
U-235     651.84   163.20       124.        15.     0.006   210.74   0.940s
U-235     741.71   185.69       103.        40.     0.015    78.54   0.958s
Ra-226    741.83   185.72        94.        44.     0.016    75.31   0.589s
U-235     821.76   205.71       118.        -8.    -0.003   407.42   0.974s
Pb-212    952.74   238.48       121.       300.     0.111    16.27   1.007 
Pb-214    977.76   244.74        37.        25.     0.009    74.74   1.003 
Tl-208   1106.94   277.06        73.        10.     0.004   240.96   1.031s
Pb-214   1178.48   294.95        51.       102.     0.038    28.03   1.107 
Pb-212   1198.74   300.02        51.        23.     0.008    90.23   0.349s
Ac-228   1350.90   338.08        55.        61.     0.023    45.30   0.777s
Eu-152   1367.25   342.17        31.         7.     0.002   252.91   1.085s
Pb-214   1405.38   351.71        54.       156.     0.058    21.60   0.992 
Pa-234   2277.65   569.85        33.         1.     0.000  1792.40   1.267s
Tl-208   2330.56   583.08        41.        99.     0.037    29.57   1.404 
Bi-214   2435.07   609.21        51.       116.     0.043    25.71   1.039 
Cs-137   2647.03   662.20        35.         1.     0.000  1763.30   1.343s
Eu-154   2897.44   724.80        47.       -13.    -0.005   162.54   1.393s
Bi-212   2907.16   727.23         4.        41.     0.015    35.96   0.553s
Bi-212   3128.23   782.49        17.         2.     0.001   622.21   1.445 
Tl-208   3439.71   860.34        23.         7.     0.003   171.11   1.507s
Eu-154   3495.50   874.28        24.         4.     0.002   351.02   1.517s
Pa-234   3515.94   879.39        23.         4.     0.002   318.11   1.523s
Ac-228   3643.74   911.33        29.        89.     0.033    29.37   0.492s
Pa-234   3781.18   945.67        30.        -3.    -0.001   507.96   1.578s
Ac-228   3875.19   969.17        19.        56.     0.021    36.97   1.202s
Eu-154   3985.65   996.77        32.        -1.     0.000  1375.56   1.620s
Bi-214   4480.31  1120.35        18.        40.     0.015    46.83   0.286s
Co-60    4695.52  1174.11        27.        -1.     0.000  1176.64   1.769s
Co-60    5326.23  1331.64        23.         5.     0.002   294.66   1.904s
Eu-152   5635.38  1408.83         7.         7.     0.003   128.54   1.969s
K-40     5843.08  1460.69        24.       839.     0.311     6.95   1.956 
Bi-214   7059.41  1764.30         8.        15.     0.006    74.68   2.277s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3524E-01                                      5.12E+12             
911.20 5.449E-01  (P 7.726E-02 1.47E+01 2.62E+01 G  
968.96 5.886E-01  (P 1.079E-01 1.85E+01 1.59E+01 G  
338.32 4.385E-01  (P 1.240E-01 2.27E+01 1.14E+01 G  

Energy duplication    
93.35 6.105E-01     4.445E-01 4.73E+01 4.10E+00 XA 

Am-241   I   4.0420E-02                                      1.58E+05             
59.54 4.042E-02 &(  1.245E-01 1.90E+02 3.59E+01 G  

Bi-212   N   8.4437E-01                                      5.12E+12             
727.33 8.444E-01 *(  9.882E-02 1.80E+01 6.65E+00 G  
785.37 2.534E-01 -   1.264E+00 3.11E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.681E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.9989E-01                                      5.84E+05             
609.31 3.122E-01  (P 4.441E-02 1.29E+01 4.55E+01 G  

1120.29 5.027E-01 + P 1.227E-01 2.34E+01 1.49E+01 G  
1764.49 2.633E-01 &(  1.172E-01 3.73E+01 1.53E+01 G  

Co-60    T   1.0445E-02                                      1.93E+03             
1332.49 1.044E-02 ?(  2.413E-02 1.47E+02 1.00E+02 G  
1173.23-2.443E-03 -   2.341E-02 5.88E+02 9.98E+01 G  

Cs-137   I   1.4607E-03                                      1.10E+04             
661.66 1.461E-03 ?(  2.108E-02 8.82E+02 8.50E+01 G  

Eu-152   I   4.5359E-02                                      4.94E+03             
344.28 2.062E-02 ?(  4.087E-02 1.26E+02 2.66E+01 G  
121.78-2.465E-02 +   6.008E-02 1.51E+02 2.84E+01 G  
778.90 0.000E+00 -   1.849E-01 1.00E+03 1.30E+01 G  
964.08-9.062E-04 &   1.222E-01 8.19E+03 1.45E+01 G  

1112.08 1.018E-03 &   1.828E-01 1.09E+04 1.34E+01 G  
1408.01 7.691E-02 ?(  6.638E-02 6.43E+01 2.09E+01 G  

Eu-154   I   5.2635E-02                                      3.14E+03             
873.18 5.263E-02 &(  1.460E-01 1.76E+02 1.22E+01 G  
123.07-6.823E-06 %   4.015E-02 3.57E+05 4.04E+01 G  

1274.43-1.478E-03 %   8.012E-02 3.30E+03 3.49E+01 G  
723.30-8.757E-02 +   1.101E-01 8.13E+01 2.00E+01 G  

1004.72-5.775E-04 &   1.008E-01 1.06E+04 1.79E+01 G  
996.25-1.912E-02 -   2.147E-01 6.88E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.8135E+01                                      4.57E+11             
1460.82 1.814E+01  (P 2.482E-01 3.48E+00 1.06E+01 G  

Pa-234   N  -2.1305E-03                                      1.63E+12             
131.30-4.149E-02 ?(  9.462E-02 1.41E+02 1.82E+01 G  
569.50 1.151E-02 +   1.688E-01 8.96E+02 9.30E+00 G  
946.00-3.809E-02 &   1.554E-01 2.54E+02 1.35E+01 G  
880.52 6.610E-02 ?(  1.653E-01 1.59E+02 1.05E+01 G  
883.24 1.719E-03 %   1.827E-01 6.46E+03 9.70E+00 G  

Pb-212   N   4.6180E-01                                      5.12E+12             
238.63 4.557E-01  (P 3.895E-02 8.14E+00 4.36E+01 G  
300.09 5.458E-01  (P 3.969E-01 4.51E+01 3.18E+00 G  

Pb-214   N   3.8362E-01                                      5.84E+05             
351.93 3.671E-01  (P 4.059E-02 1.08E+01 3.56E+01 G  
295.22 4.156E-01  (P 6.776E-02 1.40E+01 1.84E+01 G  
242.00 2.289E-01 & P 1.309E-01 3.74E+01 7.27E+00 G  

Ra-226   N   7.4358E-01                                      5.84E+05             
186.21 7.436E-01  (  3.785E-01 3.77E+01 3.56E+00 G  

Th-234   N   7.1373E-01                                      1.63E+12             
63.30 8.526E-01  (  9.481E-01 7.10E+01 3.75E+00 G  
92.59 5.938E-01  (  3.869E-01 4.29E+01 4.34E+00 G  

Tl-208   N   1.3572E-01                                      5.12E+12             
583.19 1.380E-01  (P 2.076E-02 1.48E+01 8.50E+01 G  
277.37 1.069E-01 &(P 2.174E-01 1.20E+02 6.60E+00 G  
860.53 8.653E-02 - P 1.401E-01 8.56E+01 1.24E+01 G  

U-235    N   5.5825E-02                                      2.57E+11             
143.77 7.489E-02 ?(  1.349E-01 1.12E+02 1.09E+01 G  
205.32-9.415E-02 +   3.110E-01 2.04E+02 5.02E+00 G  
163.36 1.747E-01  (  2.943E-01 1.05E+02 5.08E+00 G  
185.72 4.157E-02  (  2.462E-02 3.93E+01 5.70E+01 G  

Energy duplication    
93.35 6.959E-01     3.538E-01 3.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.69       104.         8.     0.003   380.83   4.042E-02   
U-235       93.35       149.        56.     0.021    67.26   6.959E-01   
Eu-152     121.97       153.       -12.    -0.004   301.53  -2.465E-02   
Pa-234     131.60       164.       -13.    -0.005   282.28  -4.149E-02   
U-235      143.41       123.        14.     0.005   224.88   7.489E-02   
U-235      163.20       124.        15.     0.006   210.74   1.747E-01   
U-235      185.69       103.        40.     0.015    78.54   4.157E-02   
U-235      205.71       118.        -8.    -0.003   407.42  -9.415E-02   
Eu-152     342.17        31.         7.     0.002   252.91   2.062E-02   
Pa-234     569.85        33.         1.     0.000  1792.40   1.151E-02   
Cs-137     662.20        35.         1.     0.000  1763.30   1.461E-03   
Eu-154     724.80        47.       -13.    -0.005   162.54  -8.757E-02   
Eu-154     874.28        24.         4.     0.002   351.02   5.263E-02   
Pa-234     879.39        23.         4.     0.002   318.11   6.610E-02   
Pa-234     945.67        30.        -3.    -0.001   507.96  -3.809E-02   
Eu-154     996.77        32.        -1.     0.000  1375.56  -1.912E-02   
Co-60     1174.11        27.        -1.     0.000  1176.64  -2.443E-03   
Co-60     1331.64        23.         5.     0.002   294.66   1.044E-02   
Eu-152    1408.83         7.         7.     0.003   128.54   7.691E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3524E-01    5.3524E-01   1.2126E-01    1.2731E-01  7.726E-02
Am-241 #A    4.0415E-02    4.0420E-02   1.5393E-01    1.5396E-01  1.245E-01
Bi-212       8.4437E-01    8.4437E-01   3.0365E-01    3.0672E-01  9.882E-02
Bi-214       2.9988E-01    2.9989E-01   8.2883E-02    8.3998E-02  4.441E-02
Co-60  #A    1.0348E-02    1.0445E-02   3.0777E-02    3.0781E-02  2.413E-02
Cs-137 #A    1.4583E-03    1.4607E-03   2.5757E-02    2.5757E-02  2.108E-02
Eu-152 #C    4.5193E-02    4.5359E-02   5.8306E-02    5.8364E-02  4.087E-02
Eu-154 #A    5.2333E-02    5.2635E-02   1.8476E-01    1.8478E-01  1.460E-01
K-40         1.8135E+01    1.8135E+01   1.2873E+00    1.5774E+00  2.482E-01
Pa-234 #A   -2.1305E-03   -2.1305E-03   4.5305E-03    4.5614E-03  9.462E-02
Pb-212       4.6180E-01    4.6180E-01   7.6522E-02    8.5522E-02  3.895E-02
Pb-214       3.8361E-01    3.8362E-01   7.0786E-02    7.3936E-02  4.059E-02
Ra-226       7.4356E-01    7.4358E-01   5.5996E-01    5.6223E-01  3.785E-01
Th-234  A    7.1373E-01    7.1373E-01   5.9200E-01    5.9584E-01  9.481E-01
Tl-208       1.3572E-01    1.3572E-01   4.1971E-02    4.2875E-02  2.076E-02
U-235  #A    5.5825E-02    5.5825E-02   4.3847E-02    4.3993E-02  1.349E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.9 keV)     2.154E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.9 keV) 2.1539585E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-005                Received:        02/21/13                      
Lab ID:          243560-005                    Prepared:        02/25/13 14:45                
Matrix:          Soil                          Analyzed:        03/20/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00675 U       0.120          0.0986           0.9     
Bismuth-212                           0.262 U         0.382          0.272                    
Bismuth-214                           0.333           0.0801         0.0336                   
Cesium-137                            0.00623 U       0.0255         0.0204           0.07    
Cobalt-60                             0.0123 U        0.0229         0.0222           0.03    
Europium-152                          0.00932 U       0.0164         0.0511           0.1     
Europium-154                          0.0172 U        0.0738         0.139            0.2     
Lead-212                              0.228           0.0618         0.0354                   
Lead-214                              0.308           0.0614         0.0207                   
Potassium-40                         11.6             1.09           0.295                    
Protactinium-234                     -0.0180 U        0.108          0.0879                   
Radium-226 (By Bismuth-214)           0.333           0.0801         0.0336           0.2     
Thallium-208                          0.0524          0.0287         0.0195                   
Thorium-232 (By Actinium-228)         0.390           0.122          0.0498           0.9     
Thorium-234                           0.467 U         1.15           0.922                    
Uranium-235                           0.0472 U        0.0358         0.116            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243560-005                   Client ID : 12-PCT-315-005        

Seqnum : 1503114263003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_003                                Batch         : 195786                       Time      : 20-MAR-2013 09:18     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00675           0.0986      0.9      .1202            .1202            -0.0038      u        

Bismuth-212                         0.262             0.272                .38165           .38188           0.10         u        

Bismuth-214                         0.333             0.0336               .080101          .081517          0.036        u        

Cesium-137                          0.00623           0.0204      0.07     .025527          .025529          -0.00081     u        

Cobalt-60                           0.0123            0.0222      0.03     .022943          .02295           -0.0010      u        

Europium-152                        0.00932           0.0511      0.1      .016391          .016399          0.019        u        

Europium-154                        0.0172            0.139       0.2      .073841          .073846          0.020        u        

Lead-212                            0.228             0.0354               .061791          .064599          -0.014       u        

Lead-214                            0.308             0.0207               .061412          .063765          0.013        u        

Potassium-40                        11.6              0.295                1.0923           1.2383           -0.20        u        

Protactinium-234                    -0.0180           0.0879               .10782           .10791           0.025        u        

Radium-226 (By Bismuth-214)         0.333             0.0336      0.2      .080101          .081517          0.036        u        

Thallium-208                        0.0524            0.0195               .028668          .028867          -0.013       u        

Thorium-232 (By Actinium-228)       0.390             0.0498      0.9      .12162           .12486           -0.0083      u        

Thorium-234                         0.467             0.922                1.1507           1.1516           0.13         u        

Uranium-235                         0.0472            0.116       0.18     .035821          .035949          0.026        u        

u=use  

Page 1 of 1                                                                                                             1503114263003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-005          
Sample Description: 243560-005, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:07           Live Time: 2700   sec

Acquisition Time: 3/20/2013 09:18:59        Real Time: 2701   sec
Analysis Time: 3/26/2013 18:00           Dead Time: 0.05   %

Analysis Quantity: 3.360E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.899E-01      1.216E-01      1.249E-01      4.981E-02
Am-241    #AB    6.748E-03      1.202E-01      1.202E-01      9.858E-02
Bi-212    #AB    2.622E-01      3.816E-01      3.819E-01      2.723E-01
Bi-214           3.328E-01      8.010E-02      8.152E-02      3.359E-02
Co-60     #AB    1.230E-02      2.294E-02      2.295E-02      2.216E-02
Cs-137    #AB    6.229E-03      2.553E-02      2.553E-02      2.037E-02
Eu-152    #AB    9.316E-03      1.639E-02      1.640E-02      5.114E-02
Eu-154    #AB    1.715E-02      7.384E-02      7.385E-02      1.392E-01
K-40             1.161E+01      1.092E+00      1.238E+00      2.950E-01
Pa-234    #AB   -1.797E-02      1.078E-01      1.079E-01      8.793E-02
Pb-212           2.278E-01      6.179E-02      6.460E-02      3.541E-02
Pb-214           3.084E-01      6.141E-02      6.377E-02      2.073E-02
Ra-226    #      9.209E-01      5.286E-01      5.323E-01      3.359E-01
Th-234    #AB    4.674E-01      1.151E+00      1.152E+00      9.223E-01
Tl-208           5.240E-02      2.867E-02      2.887E-02      1.946E-02
U-235     #AB    4.720E-02      3.582E-02      3.595E-02      1.161E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.467E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

Sample description                                             
243560-005, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_003.An1

Acquisition information
Start time:                 3/20/2013 09:18:59
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3600E+02) = 

8.0438E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1421

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.56        1. 890.69   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.44       12. 123.09   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 
77.05       46.  36.85   0.72  3.238E-02
122.01       15.  87.97   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.37       14.  96.02   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.633E-02 U235  
163.20        5. 241.69   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.361E-02 U235  
181.27       14.  64.04   0.51  4.923E-02
185.93       38.  37.95   0.98  4.883E-02   185.72  57.000  4.015E-02 U235  

186.21   3.555  6.443E-01 Ra226 
185.72  57.000  4.015E-02 U235  

186.11       54.  28.70   0.63  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.209E-01 Ra226 

238.64      151.  12.98   0.67  4.342E-02   238.63  43.600  2.278E-01 Pb212 
277.71       11.  89.47   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.32       56.  23.60   1.10  3.814E-02   295.22  18.414  2.384E-01 Pb214 
300.19       18.  56.15   1.11  3.774E-02   300.09   3.180  4.455E-01 Pb212 
338.08       46.  34.50   0.81  3.484E-02   338.32  11.400  3.419E-01 Ac228 
352.04      125.   9.96   1.14  3.391E-02   351.93  35.600  3.084E-01 Pb214 
583.30       36.  23.96   1.39  2.388E-02   583.19  85.000  5.239E-02 Tl208 
609.49      122.  12.04   1.39  2.316E-02   609.31  45.490  3.449E-01 Bi214 
661.27        4. 204.92   1.46  2.188E-02   661.66  84.990    PBC<MDA Cs137 
723.28        3. 289.41   1.52  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.65        6. 122.85   1.52  2.048E-02   727.33   6.650    PBC<MDA Bi212 
781.57        7.  78.12   1.57  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.35       11.  72.25   1.64  1.821E-02   860.53  12.400    PBC<MDA Tl208 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
872.15        1. 533.38   1.65  1.803E-02   873.18  12.170    PBC<MDA Eu154 
910.90       63.  14.67   0.52  1.749E-02   911.20  26.200  4.108E-01 Ac228 
968.76       21.  36.76   1.72  1.674E-02   968.96  15.900  2.394E-01 Ac228 

1112.27        2. 314.43   1.83  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1173.86        7. 106.09   1.87  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.18        3. 220.72   1.94  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1333.75        4. 153.39   1.97  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.82      526.   4.52   1.93  1.228E-02  1460.82  10.550  1.161E+01 K40   
1764.43       16.  27.80   2.20  1.046E-02  1764.49  15.310  2.966E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.16    77.05       113.        46. 1.411E+03   73.70   0.720  -      s 
724.96   181.27        33.        14. 2.783E+02  128.08   0.505  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.23    59.56        79.         1.     0.001  1781.38   0.836s
Th-234    253.77    63.44       110.        12.     0.005   246.18   0.840s
Eu-152    487.95   122.01        83.        15.     0.006   175.95   0.908s
Eu-154    492.14   123.05       117.        -7.    -0.003   420.84   0.910s
Pa-234    524.11   131.05       138.        -6.    -0.002   599.99   0.919s
U-235     573.38   143.37        88.        14.     0.005   192.04   0.933s
U-235     652.70   163.20        85.         5.     0.002   483.38   0.956s
U-235     743.61   185.93        83.        38.     0.014    75.89   0.981s
Ra-226    744.34   186.11        70.        54.     0.020    57.40   0.634s
U-235     823.71   205.96       103.        -2.    -0.001  1637.97   1.003s
Pb-212    954.40   238.64        93.       145.     0.054    25.95   0.671s
Tl-208   1110.65   277.71        54.        11.     0.004   178.95   1.082s
Pb-214   1181.08   295.32        60.        56.     0.021    47.20   1.101 
Pb-212   1200.56   300.19        42.        18.     0.007   112.31   1.106 
Ac-228   1352.12   338.08        62.        46.     0.017    69.01   0.808s
Eu-152   1379.27   344.87        45.        -8.    -0.003   250.94   1.153s
Pb-214   1407.96   352.04        13.       125.     0.046    19.91   1.136 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2333.00   583.30        32.        36.     0.013    47.92   1.391s
Bi-214   2437.76   609.49        26.       122.     0.045    24.07   1.389 
Cs-137   2644.92   661.27        30.         4.     0.001   409.83   1.464s
Eu-154   2892.99   723.28        26.         3.     0.001   578.82   1.519s
Bi-212   2910.48   727.65        29.         6.     0.002   245.70   1.523s
Eu-152   3115.61   778.92        26.        -2.    -0.001   923.48   1.568s
Bi-212   3126.22   781.57        12.         7.     0.003   156.25   1.573s
Tl-208   3441.39   860.35        26.        11.     0.004   144.49   1.636 
Eu-154   3488.64   872.15        19.         1.     0.000  1066.76   1.646s
Pa-234   3535.77   883.93        23.        -2.    -0.001   625.33   1.654s
Ac-228   3643.68   910.90        11.        63.     0.023    29.33   0.520s
Pa-234   3780.88   945.19        24.        -5.    -0.002   298.27   1.704s
Eu-152   3867.76   966.90        55.       -15.    -0.006   149.90   1.719s
Ac-228   3875.19   968.76        23.        21.     0.008    73.51   1.722 
Eu-154   3981.39   995.30        24.        -3.    -0.001   407.50   1.743s
Eu-154   4022.05  1005.46        25.        -4.    -0.001   365.93   1.750s
Eu-152   4449.49  1112.27        20.         2.     0.001   628.85   1.828s
Co-60    4695.95  1173.86        27.         7.     0.003   212.18   1.871s
Eu-154   5097.46  1274.18        16.         3.     0.001   441.45   1.937s
Co-60    5335.88  1333.75        17.         4.     0.002   306.78   1.974s
K-40     5844.51  1460.82        30.       505.     0.187     9.03   1.933 
Bi-212   6474.86  1618.28         5.        -1.    -0.001   464.51   2.131s
Bi-214   7059.98  1764.43         2.        16.     0.006    55.60   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8989E-01                                      5.12E+12             
911.20 4.108E-01 @(P 4.981E-02 1.47E+01 2.62E+01 G  
968.96 2.394E-01 - P 1.251E-01 3.68E+01 1.59E+01 G  
338.32 3.419E-01  (P 1.381E-01 3.45E+01 1.14E+01 G  

Energy duplication    
93.35-1.709E-02 & P 4.030E-01 1.00E+03 4.10E+00 XA 

Am-241   I   6.7476E-03                                      1.58E+05             
59.54 6.748E-03 ?(  9.858E-02 8.91E+02 3.59E+01 G  

Bi-212   N   2.6215E-01                                      5.12E+12             
727.33 1.420E-01 &(  2.723E-01 1.23E+02 6.65E+00 G  
785.37 9.820E-01 ?(  1.109E+00 7.81E+01 1.11E+00 G  

1620.74-2.442E-01 +   8.699E-01 2.32E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.3277E-01                                      5.84E+05             
609.31 3.449E-01  (  3.359E-02 1.20E+01 4.55E+01 G  

1120.29 0.000E+00 -   1.879E-01 1.00E+03 1.49E+01 G  
1764.49 2.966E-01 ?(  5.896E-02 2.78E+01 1.53E+01 G  

Co-60    T   1.2302E-02                                      1.93E+03             
1332.49 9.265E-03 ?(  2.216E-02 1.53E+02 1.00E+02 G  
1173.23 1.534E-02 &(  2.516E-02 1.06E+02 9.98E+01 G  

Cs-137   I   6.2286E-03                                      1.10E+04             
661.66 6.229E-03 ?(  2.037E-02 2.05E+02 8.50E+01 G  

Eu-152   I   9.3157E-03                                      4.94E+03             
344.28-2.580E-02 ?(  5.114E-02 1.25E+02 2.66E+01 G  
121.78 3.225E-02 &(  4.473E-02 8.80E+01 2.84E+01 G  
778.90-1.889E-02 +   1.416E-01 4.62E+02 1.30E+01 G  
964.08-1.827E-01 +   2.117E-01 7.50E+01 1.45E+01 G  

1112.08 3.036E-02 ?(  1.534E-01 3.14E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.065E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.7153E-02                                      3.14E+03             
873.18 1.608E-02 ?(  1.392E-01 5.33E+02 1.22E+01 G  
123.07-1.092E-02 +   3.729E-02 2.10E+02 4.04E+01 G  

1274.43 1.675E-02 &(  5.854E-02 2.21E+02 3.49E+01 G  
723.30 1.849E-02 &(  8.609E-02 2.89E+02 2.00E+01 G  

1004.72-4.114E-02 +   1.193E-01 1.83E+02 1.79E+01 G  
996.25-6.075E-02 +   1.968E-01 2.04E+02 1.05E+01 G  

K-40     N   1.1608E+01                                      4.57E+11             
1460.82 1.161E+01  (P 2.950E-01 4.52E+00 1.06E+01 G  

Pa-234   N  -1.7970E-02                                      1.63E+12             
131.30-1.797E-02 ?(  8.793E-02 3.00E+02 1.82E+01 G  
569.50 3.514E-03 %   1.655E-01 2.86E+03 9.30E+00 G  
946.00-6.346E-02 +   1.486E-01 1.49E+02 1.35E+01 G  
880.52 0.000E+00 +   8.829E-02 1.00E+03 1.05E+01 G  
883.24-3.836E-02 +   1.930E-01 3.13E+02 9.70E+00 G  

Pb-212   N   2.2780E-01                                      5.12E+12             
238.63 2.278E-01  (P 3.541E-02 1.30E+01 4.36E+01 G  
300.09 4.455E-01 +   3.740E-01 5.62E+01 3.18E+00 G  

Pb-214   N   3.0839E-01                                      5.84E+05             
351.93 3.084E-01  (  2.073E-02 9.96E+00 3.56E+01 G  
295.22 2.384E-01 -   7.646E-02 2.36E+01 1.84E+01 G  
242.00-4.932E-03 %   2.183E-01 2.69E+03 7.27E+00 G  

116 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   9.2087E-01                                      5.84E+05             
186.21 9.209E-01  (  3.359E-01 2.87E+01 3.56E+00 G  

Th-234   N   4.6743E-01                                      1.63E+12             
63.30 4.674E-01 ?(  9.223E-01 1.23E+02 3.75E+00 G  
92.59 1.329E-02 %   4.161E-01 1.90E+03 4.34E+00 G  

Tl-208   N   5.2395E-02                                      5.12E+12             
583.19 5.239E-02 ?(P 1.946E-02 2.40E+01 8.50E+01 G  
277.37 1.234E-01 + P 1.943E-01 8.95E+01 6.60E+00 G  
860.53 1.444E-01 +   1.562E-01 7.22E+01 1.24E+01 G  

U-235    N   4.7199E-02                                      2.57E+11             
143.77 7.633E-02 &(  1.161E-01 9.60E+01 1.09E+01 G  
205.32-2.227E-02 -   2.993E-01 8.19E+02 5.02E+00 G  
163.36 6.361E-02 ?(  2.493E-01 2.42E+02 5.08E+00 G  
185.72 4.015E-02  (  2.266E-02 3.79E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 &   2.854E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.44       110.        12.     0.005   246.18   4.674E-01   
Eu-152     122.01        83.        15.     0.006   175.95   3.225E-02   
Eu-154     123.05       117.        -7.    -0.003   420.84  -1.092E-02   
Pa-234     131.05       138.        -6.    -0.002   599.99  -1.797E-02   
U-235      143.37        88.        14.     0.005   192.04   7.633E-02   
U-235      163.20        85.         5.     0.002   483.38   6.361E-02   
U-235      185.93        83.        38.     0.014    75.89   4.015E-02   
U-235      205.96       103.        -2.    -0.001  1637.97  -2.227E-02   
Eu-152     344.87        45.        -8.    -0.003   250.94  -2.580E-02   
Eu-154     723.28        26.         3.     0.001   578.82   1.849E-02   
Bi-212     727.65        29.         6.     0.002   245.70   1.420E-01   
Eu-152     778.92        26.        -2.    -0.001   923.48  -1.889E-02   
Bi-212     781.57        12.         7.     0.003   156.25   9.820E-01   
Eu-154     872.15        19.         1.     0.000  1066.76   1.608E-02   
Pa-234     883.93        23.        -2.    -0.001   625.33  -3.836E-02   
Pa-234     945.19        24.        -5.    -0.002   298.27  -6.346E-02   
Eu-152     966.90        55.       -15.    -0.006   149.90  -1.827E-01   
Eu-154     995.30        24.        -3.    -0.001   407.50  -6.075E-02   
Eu-154    1005.46        25.        -4.    -0.001   365.93  -4.114E-02   
Eu-152    1112.27        20.         2.     0.001   628.85   3.036E-02   
Co-60     1173.86        27.         7.     0.003   212.18   1.534E-02   
Eu-154    1274.18        16.         3.     0.001   441.45   1.675E-02   
Co-60     1333.75        17.         4.     0.002   306.78   9.265E-03   
Bi-212    1618.28         5.        -1.    -0.001   464.51  -2.442E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8989E-01    3.8989E-01   1.2162E-01    1.2486E-01  4.981E-02
Am-241 #A    6.7468E-03    6.7476E-03   1.2020E-01    1.2020E-01  9.858E-02
Bi-212 #A    2.6215E-01    2.6215E-01   3.8165E-01    3.8188E-01  2.723E-01
Bi-214       3.3276E-01    3.3277E-01   8.0101E-02    8.1517E-02  3.359E-02
Co-60  #A    1.2184E-02    1.2302E-02   2.2943E-02    2.2950E-02  2.216E-02
Cs-137 #A    6.2181E-03    6.2286E-03   2.5527E-02    2.5529E-02  2.037E-02
Eu-152 #A    9.2808E-03    9.3157E-03   1.6391E-02    1.6399E-02  5.114E-02
Eu-154 #A    1.7052E-02    1.7153E-02   7.3841E-02    7.3846E-02  1.392E-01
K-40         1.1608E+01    1.1608E+01   1.0923E+00    1.2383E+00  2.950E-01
Pa-234 #A   -1.7970E-02   -1.7970E-02   1.0782E-01    1.0791E-01  8.793E-02
Pb-212       2.2780E-01    2.2780E-01   6.1791E-02    6.4599E-02  3.541E-02
Pb-214       3.0838E-01    3.0839E-01   6.1412E-02    6.3765E-02  2.073E-02
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:00:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_003.An1               

Ra-226 #     9.2084E-01    9.2087E-01   5.2858E-01    5.3225E-01  3.359E-01
Th-234 #A    4.6743E-01    4.6743E-01   1.1507E+00    1.1516E+00  9.223E-01
Tl-208       5.2395E-02    5.2395E-02   2.8668E-02    2.8867E-02  1.946E-02
U-235  #A    4.7199E-02    4.7199E-02   3.5821E-02    3.5949E-02  1.161E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     1.384E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 1.3839881E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-006                Received:        02/21/13                      
Lab ID:          243560-006                    Prepared:        02/25/13 14:51                
Matrix:          Soil                          Analyzed:        03/20/13 09:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 15:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0507 U        0.169          0.136            0.9     
Bismuth-212                           0.681           0.422          0.178                    
Bismuth-214                           0.532           0.112          0.0477                   
Cesium-137                           -0.0130 U        0.0347         0.0275           0.07    
Cobalt-60                            -0.00226 U       0.0276         0.0225           0.03    
Europium-152                          0.0284 U        0.0716         0.0495           0.1     
Europium-154                          0.0286 U        0.0415         0.155            0.2     
Lead-212                              0.545           0.0863         0.0445                   
Lead-214                              0.690           0.114          0.0505                   
Potassium-40                         10.4             1.14           0.341                    
Protactinium-234                     -0.00852 U       0.0469         0.105                    
Radium-226 (By Bismuth-214)           0.532           0.112          0.0477           0.2     
Thallium-208                          0.234           0.0475         0.0194                   
Thorium-232 (By Actinium-228)         0.658           0.129          0.0551           0.9     
Thorium-234                           0.867 U         1.41           1.12                     
Uranium-235                           0.0550 U        0.0411         0.175            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-006                   Client ID : 12-PCT-315-006        

Seqnum : 1513114275003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_003                                Batch         : 195786                       Time      : 20-MAR-2013 09:24     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308 g                        Live Time : 2700 sec              

Dead Time : 0.29 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0507            0.136       0.9      .1692            .16924           -0.0038      u        

Bismuth-212                         0.681             0.178                .42246           .4239            0.10         u        

Bismuth-214                         0.532             0.0477               .11152           .11411           0.036        u        

Cesium-137                          -0.0130           0.0275      0.07     .034733          .034738          -0.00081     u        

Cobalt-60                           -0.00226          0.0225      0.03     .027649          .027649          -0.0010      u        

Europium-152                        0.0284            0.0495      0.1      .071601          .07162           0.019        u        

Europium-154                        0.0286            0.155       0.2      .041503          .04153           0.020        u        

Lead-212                            0.545             0.0445               .086307          .097349          -0.014       u        

Lead-214                            0.690             0.0505               .11402           .1203            0.013        u        

Potassium-40                        10.4              0.341                1.143            1.2575           -0.20        u        

Protactinium-234                    -0.00852          0.105                .04694           .046988          0.025        u        

Radium-226 (By Bismuth-214)         0.532             0.0477      0.2      .11152           .11411           0.036        u        

Thallium-208                        0.234             0.0194               .04745           .049793          -0.013       u        

Thorium-232 (By Actinium-228)       0.658             0.0551      0.9      .12934           .13785           -0.0083      u        

Thorium-234                         0.867             1.12                 1.4139           1.4163           0.13         u        

Uranium-235                         0.0550            0.175       0.18     .041059          .04121           0.026        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-006          
Sample Description: 243560-006, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:00           Live Time: 2700   sec

Acquisition Time: 3/20/2013 09:24:50        Real Time: 2708   sec
Analysis Time: 3/27/2013 09:31           Dead Time: 0.29   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.583E-01      1.293E-01      1.379E-01      5.510E-02
Am-241    #AB    5.067E-02      1.692E-01      1.692E-01      1.364E-01
Bi-212           6.807E-01      4.225E-01      4.239E-01      1.776E-01
Bi-214           5.320E-01      1.115E-01      1.141E-01      4.770E-02
Co-60     #AB   -2.260E-03      2.765E-02      2.765E-02      2.245E-02
Cs-137    #AB   -1.305E-02      3.473E-02      3.474E-02      2.752E-02
Eu-152    #AB    2.836E-02      7.160E-02      7.162E-02      4.950E-02
Eu-154    #AB    2.856E-02      4.150E-02      4.153E-02      1.551E-01
K-40             1.043E+01      1.143E+00      1.258E+00      3.410E-01
Pa-234    #AB   -8.517E-03      4.694E-02      4.699E-02      1.046E-01
Pb-212           5.445E-01      8.631E-02      9.735E-02      4.452E-02
Pb-214           6.896E-01      1.140E-01      1.203E-01      5.049E-02
Ra-226    #      9.266E-01      6.241E-01      6.272E-01      4.339E-01
Th-234    #AB    8.669E-01      1.414E+00      1.416E+00      1.117E+00
Tl-208    #      2.339E-01      4.745E-02      4.979E-02      1.938E-02
U-235     #AB    5.497E-02      4.106E-02      4.121E-02      1.753E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.573E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Sample description                                             
243560-006, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_003.An1

Acquisition information
Start time:                 3/20/2013 09:24:50
Live time:               2700
Real time:               2708
Dead time:                  0.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0800E+02) = 

8.7750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1024

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.33        9. 166.98   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.14       19.  81.55   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.66       81.  21.96   0.84  2.830E-02
77.21      163.  11.52   0.84  3.021E-02
93.02       58.  30.89   1.16  3.990E-02    92.59   4.343  1.104E+00 Th234 

93.35   4.100  1.158E+00 Ac228 
93.35   5.760  8.245E-01 U235  
93.35   5.760  8.245E-01 U235  

93.19       56.  29.88   0.86  3.990E-02    93.35   4.100  1.121E+00 Ac228 
93.35   5.760  7.981E-01 U235  

122.67       20.  72.67   0.88  4.864E-02   123.07  40.400    PBC<MDA Eu154 
163.41       11. 135.86   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.385E-01 U235  
185.93       46.  37.35   0.94  4.819E-02   185.72  57.000  5.471E-02 U235  

186.21   3.555  8.780E-01 Ra226 
185.72  57.000  5.471E-02 U235  

186.09       49.  33.68   0.56  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.266E-01 Ra226 

205.16        7. 237.14   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.313E-02 U235  

238.57      343.   6.41   0.99  4.318E-02   238.63  43.600  5.827E-01 Pb212 
241.61       71.  21.88   0.99  4.289E-02   242.00   7.268  7.266E-01 Pb214 
277.09       19.  62.72   1.02  3.962E-02   277.37   6.600  2.423E-01 Tl208 
295.11      156.  11.30   0.96  3.814E-02   295.22  18.414  7.005E-01 Pb214 
300.07       24.  48.51   0.35  3.774E-02   300.09   3.180  6.365E-01 Pb212 
338.20       88.  17.69   1.12  3.494E-02   338.32  11.400  7.211E-01 Ac228 
343.59        7. 126.26   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.79      261.   8.06   1.05  3.405E-02   351.93  35.600  6.832E-01 Pb214 
569.09        1. 500.29   1.27  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.20      152.   9.84   1.29  2.416E-02   583.19  85.000  2.332E-01 Tl208 
609.35      179.   9.97   0.96  2.345E-02   609.31  45.490  5.175E-01 Bi214 
727.32       22.  31.03   0.39  2.078E-02   727.33   6.650  5.291E-01 Bi212 
779.30        4. 189.46   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.76        7. 108.68   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.70       26.  24.85   0.36  1.851E-02   860.53  12.400  3.612E-01 Tl208 
911.36       96.  10.85   0.86  1.779E-02   911.20  26.200  6.660E-01 Ac228 
962.35        1. 514.29   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.90       50.  19.67   0.53  1.704E-02   968.96  15.900  6.005E-01 Ac228 

1005.07        3. 209.66   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.51       49.  19.61   0.58  1.535E-02  1120.29  14.910  7.019E-01 Bi214 
1273.94        4. 165.99   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.50        2. 199.85   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.66      442.   5.26   1.49  1.254E-02  1460.82  10.550  1.043E+01 K40   
1620.57        6.  66.09   2.06  1.151E-02  1620.74   1.510  1.067E+00 Bi212 
1764.29       29.  21.04   2.15  1.069E-02  1764.49  15.310  5.752E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.30    74.73       129.        70. 2.484E+03   52.50   0.557  -      s 
308.52    77.29       124.       139. 4.614E+03   29.10   1.018  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.73    59.33        97.         9.     0.003   333.95   0.826s
Th-234    251.95    63.14       107.        19.     0.007   163.10   0.830s
Ac-228    372.71    93.35       116.        58.     0.022    61.79   1.159D
U-235     372.71    93.35       114.        56.     0.021    59.76   0.857D
Eu-154    489.88   122.67        93.        20.     0.007   145.35   0.884s
Pa-234    524.60   131.35       155.        -6.    -0.002   551.11   0.891s
U-235     652.70   163.41       102.        11.     0.004   271.71   0.919s
U-235     742.74   185.93       126.        46.     0.017    74.70   0.939s
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.39   186.09        96.        49.     0.018    67.35   0.565s
U-235     819.60   205.16       122.         7.     0.002   474.27   0.957s
Pb-212    953.09   238.55       122.       312.     0.115    15.58   1.051 
Pb-214    965.22   241.59        95.        66.     0.025    50.99   0.981 
Tl-208   1107.14   277.09        70.        19.     0.007   125.44   1.020s
Pb-214   1179.18   295.11        64.       151.     0.056    22.59   0.959 
Pb-212   1199.04   300.07        58.        24.     0.009    97.02   0.346s
Ac-228   1351.47   338.20        62.        88.     0.033    35.38   1.118 
Eu-152   1373.00   343.59        36.         7.     0.003   252.52   1.078s
Pb-214   1405.81   351.79        65.       255.     0.094    16.12   1.052s
Pa-234   2274.78   569.09        25.         1.     0.001  1000.58   1.268s
Tl-208   2331.24   583.20        28.       147.     0.055    19.68   1.286s
Bi-214   2435.82   609.35        45.       170.     0.063    19.94   0.964s
Cs-137   2649.16   662.68        47.        -8.    -0.003   266.23   1.344s
Eu-154   2899.22   725.18        38.        -7.    -0.003   249.28   1.394s
Bi-212   2907.76   727.32        10.        22.     0.008    62.06   0.386s
Eu-152   3115.75   779.30        21.         4.     0.001   378.93   1.439s
Bi-212   3141.59   785.76        27.         7.     0.003   217.35   1.444 
Tl-208   3441.44   860.70         7.        26.     0.009    49.69   0.356s
Ac-228   3644.19   911.36        12.        96.     0.035    21.71   0.861s
Pa-234   3782.92   946.02        22.        -4.    -0.001   392.83   1.570s
Eu-152   3848.28   962.35        26.         1.     0.001  1028.58   1.584s
Ac-228   3874.48   968.90        20.        50.     0.019    39.33   0.529s
Eu-154   4019.26  1005.07        19.         3.     0.001   419.31   1.615s
Eu-152   4448.48  1112.29        23.        -5.    -0.002   300.15   1.696s
Bi-214   4481.40  1120.51        15.        49.     0.018    39.23   0.583s
Co-60    4690.75  1172.80        24.        -2.    -0.001   659.94   1.741s
Eu-154   5095.72  1273.94        24.         4.     0.002   331.97   1.815s
Co-60    5333.86  1333.40        16.        -1.     0.000  1223.50   1.857s
Eu-152   5630.65  1407.50        10.         2.     0.001   399.69   1.910s
K-40     5843.59  1460.66        35.       425.     0.157    10.52   1.493s
Bi-212   6484.24  1620.57         4.         6.     0.002   132.18   2.056s
Bi-214   7060.17  1764.29         4.        29.     0.011    42.09   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5825E-01                                      5.12E+12             
911.20 6.660E-01 @(P 5.510E-02 1.09E+01 2.62E+01 G  
968.96 6.005E-01  (P 1.248E-01 1.97E+01 1.59E+01 G  
338.32 7.211E-01  (P 1.493E-01 1.77E+01 1.14E+01 G  

Energy duplication    
93.35 1.158E+00 +   4.979E-01 3.09E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.0666E-02                                      1.58E+05             
59.54 5.067E-02  (  1.364E-01 1.67E+02 3.59E+01 G  

Bi-212   N   6.8069E-01                                      5.12E+12             
727.33 5.291E-01  (  1.776E-01 3.10E+01 6.65E+00 G  
785.37 1.063E+00  (  1.787E+00 1.09E+02 1.11E+00 G  

1620.74 1.067E+00 ?(  8.991E-01 6.61E+01 1.51E+00 G  

Bi-214   N   5.3201E-01                                      5.84E+05             
609.31 5.175E-01  (P 4.770E-02 9.97E+00 4.55E+01 G  

1120.29 7.019E-01 + P 1.262E-01 1.96E+01 1.49E+01 G  
1764.49 5.752E-01 ?(  9.367E-02 2.10E+01 1.53E+01 G  

Co-60    T  -2.2598E-03                                      1.93E+03             
1332.49-2.260E-03 ?(  2.245E-02 6.12E+02 1.00E+02 G  
1173.23-4.725E-03 +   2.513E-02 3.30E+02 9.98E+01 G  

Cs-137   I  -1.3046E-02                                      1.10E+04             
661.66-1.305E-02 ?(  2.752E-02 1.33E+02 8.50E+01 G  

Eu-152   I   2.8355E-02                                      4.94E+03             
344.28 2.494E-02 &(  4.950E-02 1.26E+02 2.66E+01 G  
121.78-2.966E-03 &   6.887E-02 1.41E+03 2.84E+01 G  
778.90 4.470E-02 ?(  1.339E-01 1.89E+02 1.30E+01 G  
964.08 1.858E-02 ?(  1.553E-01 5.14E+02 1.45E+01 G  

1112.08-7.460E-02 +   1.756E-01 1.50E+02 1.34E+01 G  
1408.01 2.934E-02 ?(  9.149E-02 2.00E+02 2.09E+01 G  

Eu-154   I   2.8555E-02                                      3.14E+03             
873.18 5.867E-03 %(  1.551E-01 1.61E+03 1.22E+01 G  
123.07 3.278E-02 &(  3.732E-02 7.27E+01 4.04E+01 G  

1274.43 2.907E-02 ?(  7.610E-02 1.66E+02 3.49E+01 G  
723.30-5.700E-02 +   1.118E-01 1.25E+02 2.00E+01 G  

1004.72 3.344E-02 &(  1.111E-01 2.10E+02 1.79E+01 G  
996.25 3.136E-03 &   1.889E-01 3.66E+03 1.05E+01 G  

K-40     N   1.0431E+01                                      4.57E+11             
1460.82 1.043E+01  (P 3.410E-01 5.26E+00 1.06E+01 G  

Pa-234   N  -8.5173E-03                                      1.63E+12             
131.30-2.329E-02 ?(  1.046E-01 2.76E+02 1.82E+01 G  
569.50 2.039E-02 ?(  1.657E-01 5.00E+02 9.30E+00 G  
946.00-4.903E-02 +   1.527E-01 1.96E+02 1.35E+01 G  
880.52-7.785E-03 %   1.684E-01 1.32E+03 1.05E+01 G  
883.24 9.735E-03 %   1.979E-01 1.24E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.4454E-01                                      5.12E+12             
238.63 5.378E-01  (P 4.452E-02 7.79E+00 4.36E+01 G  
300.09 6.365E-01  (P 4.825E-01 4.85E+01 3.18E+00 G  

Pb-214   N   6.8956E-01                                      5.84E+05             
351.93 6.832E-01 @(P 5.049E-02 8.06E+00 3.56E+01 G  
295.22 7.005E-01  (P 8.605E-02 1.13E+01 1.84E+01 G  
242.00 6.930E-01  (P 2.365E-01 2.55E+01 7.27E+00 G  

Ra-226   N   9.2663E-01                                      5.84E+05             
186.21 9.266E-01  (  4.339E-01 3.37E+01 3.56E+00 G  

Th-234   N   8.6692E-01                                      1.63E+12             
63.30 8.669E-01 @(  1.117E+00 8.15E+01 3.75E+00 G  
92.59-2.299E-02 %   6.276E-01 1.66E+03 4.34E+00 G  

Tl-208   N   2.3386E-01                                      5.12E+12             
583.19 2.332E-01  (P 1.938E-02 9.84E+00 8.50E+01 G  
277.37 2.423E-01 ?(P 2.415E-01 6.27E+01 6.60E+00 G  
860.53 3.612E-01 + P 9.028E-02 2.48E+01 1.24E+01 G  

U-235    N   5.4966E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.753E-01 1.00E+03 1.09E+01 G  
205.32 9.313E-02 &(  3.590E-01 2.37E+02 5.02E+00 G  
163.36 1.385E-01 ?(  3.021E-01 1.36E+02 5.08E+00 G  
185.72 5.471E-02  (  3.095E-02 3.73E+01 5.70E+01 G  

Energy duplication    
93.35 7.981E-01     3.517E-01 2.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33        97.         9.     0.003   333.95   5.067E-02   
Th-234      63.14       107.        19.     0.007   163.10   8.669E-01   
U-235       93.35       114.        56.     0.021    59.76   7.981E-01   
Eu-154     122.67        93.        20.     0.007   145.35   3.278E-02   
Pa-234     131.35       155.        -6.    -0.002   551.11  -2.329E-02   
U-235      163.41       102.        11.     0.004   271.71   1.385E-01   
U-235      185.93       126.        46.     0.017    74.70   5.471E-02   
U-235      205.16       122.         7.     0.002   474.27   9.313E-02   
Eu-152     343.59        36.         7.     0.003   252.52   2.494E-02   
Pa-234     569.09        25.         1.     0.001  1000.58   2.039E-02   
Cs-137     662.68        47.        -8.    -0.003   266.23  -1.305E-02   
Eu-154     725.18        38.        -7.    -0.003   249.28  -5.700E-02   
Eu-152     779.30        21.         4.     0.001   378.93   4.470E-02   
Pa-234     946.02        22.        -4.    -0.001   392.83  -4.903E-02   
Eu-152     962.35        26.         1.     0.001  1028.58   1.858E-02   
Eu-154    1005.07        19.         3.     0.001   419.31   3.344E-02   
Eu-152    1112.29        23.        -5.    -0.002   300.15  -7.460E-02   
Co-60     1172.80        24.        -2.    -0.001   659.94  -4.725E-03   
Eu-154    1273.94        24.         4.     0.002   331.97   2.907E-02   
Co-60     1333.40        16.        -1.     0.000  1223.50  -2.260E-03   
Eu-152    1407.50        10.         2.     0.001   399.69   2.934E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5825E-01    6.5825E-01   1.2934E-01    1.3785E-01  5.510E-02
Am-241 #A    5.0660E-02    5.0666E-02   1.6920E-01    1.6924E-01  1.364E-01
Bi-212       6.8069E-01    6.8069E-01   4.2246E-01    4.2390E-01  1.776E-01
Bi-214       5.3199E-01    5.3201E-01   1.1152E-01    1.1411E-01  4.770E-02
Co-60  #A   -2.2382E-03   -2.2598E-03   2.7649E-02    2.7649E-02  2.245E-02
Cs-137 #A   -1.3024E-02   -1.3046E-02   3.4733E-02    3.4738E-02  2.752E-02
Eu-152 #A    2.8249E-02    2.8355E-02   7.1601E-02    7.1620E-02  4.950E-02

129 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:31:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_003.An1               

Eu-154 #A    2.8386E-02    2.8555E-02   4.1503E-02    4.1530E-02  1.551E-01
K-40         1.0431E+01    1.0431E+01   1.1430E+00    1.2575E+00  3.410E-01
Pa-234 #A   -8.5173E-03   -8.5173E-03   4.6940E-02    4.6988E-02  1.046E-01
Pb-212       5.4454E-01    5.4454E-01   8.6307E-02    9.7349E-02  4.452E-02
Pb-214       6.8953E-01    6.8956E-01   1.1402E-01    1.2030E-01  5.049E-02
Ra-226 #     9.2660E-01    9.2663E-01   6.2409E-01    6.2724E-01  4.339E-01
Th-234 #A    8.6692E-01    8.6692E-01   1.4139E+00    1.4163E+00  1.117E+00
Tl-208 #     2.3386E-01    2.3386E-01   4.7450E-02    4.9793E-02  1.938E-02
U-235  #A    5.4966E-02    5.4966E-02   4.1059E-02    4.1210E-02  1.753E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.470E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4696565E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-007                Received:        02/21/13                      
Lab ID:          243560-007                    Prepared:        02/25/13 14:56                
Matrix:          Soil                          Analyzed:        03/20/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.0949         0.128             0.9    
Bismuth-212                          0.577            0.469          0.288                    
Bismuth-214                          0.505            0.101          0.0400                   
Cesium-137                          -0.00524 U        0.0266         0.0214            0.07   
Cobalt-60                            0.000785 U       0.00260        0.0263            0.03   
Europium-152                         0.0281 U         0.0529         0.0589            0.1    
Europium-154                         0.0126 U         0.0695         0.136             0.2    
Lead-212                             0.448            0.0703         0.0337                   
Lead-214                             0.403            0.0950         0.0461                   
Potassium-40                        10.6              1.08           0.306                    
Protactinium-234                     0.0527 U         0.0958         0.0685                   
Radium-226 (By Bismuth-214)          0.505            0.101          0.0400            0.2    
Thallium-208                         0.163            0.0455         0.0212                   
Thorium-232 (By Actinium-228)        0.359            0.114          0.0766            0.9    
Thorium-234                          0.424 U          1.22           0.982                    
Uranium-235                          0.123 U          0.160          0.129             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243560-007                   Client ID : 12-PCT-315-007        

Seqnum : 1503114263004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_004                                Batch         : 195786                       Time      : 20-MAR-2013 10:14     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.128       0.9      .094854          .094855          -0.0038      u        

Bismuth-212                         0.577             0.288                .46852           .46945           0.10         u        

Bismuth-214                         0.505             0.0400               .10144           .104             0.036        u        

Cesium-137                          -0.00524          0.0214      0.07     .026646          .026647          -0.00081     u        

Cobalt-60                           0.000785          0.0263      0.03     .0025995         .0025997         -0.0010      u        

Europium-152                        0.0281            0.0589      0.1      .052897          .052921          0.019        u        

Europium-154                        0.0126            0.136       0.2      .069482          .069485          0.020        u        

Lead-212                            0.448             0.0337               .070258          .079427          -0.014       u        

Lead-214                            0.403             0.0461               .095022          .097639          0.013        u        

Potassium-40                        10.6              0.306                1.0849           1.2081           -0.20        u        

Protactinium-234                    0.0527            0.0685               .095771          .096666          0.025        u        

Radium-226 (By Bismuth-214)         0.505             0.0400      0.2      .10144           .104             0.036        u        

Thallium-208                        0.163             0.0212               .045509          .046708          -0.013       u        

Thorium-232 (By Actinium-228)       0.359             0.0766      0.9      .11405           .11698           -0.0083      u        

Thorium-234                         0.424             0.982                1.2197           1.2203           0.13         u        

Uranium-235                         0.123             0.129       0.18     .16009           .16029           0.026        u        

u=use  

Page 1 of 1                                                                                                             1503114263004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-007          
Sample Description: 243560-007, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:52           Live Time: 2700   sec

Acquisition Time: 3/20/2013 10:14:50        Real Time: 2702   sec
Analysis Time: 3/26/2013 18:01           Dead Time: 0.06   %

Analysis Quantity: 3.210E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.589E-01      1.140E-01      1.170E-01      7.662E-02
Am-241    #AB    0.000E+00      9.485E-02      9.485E-02      1.278E-01
Bi-212    #      5.775E-01      4.685E-01      4.694E-01      2.878E-01
Bi-214           5.048E-01      1.014E-01      1.040E-01      3.997E-02
Co-60     #AB    7.854E-04      2.599E-03      2.600E-03      2.630E-02
Cs-137    #AB   -5.243E-03      2.665E-02      2.665E-02      2.140E-02
Eu-152    #AB    2.805E-02      5.290E-02      5.292E-02      5.894E-02
Eu-154    #AB    1.263E-02      6.948E-02      6.949E-02      1.355E-01
K-40             1.057E+01      1.085E+00      1.208E+00      3.063E-01
Pa-234    #AB    5.272E-02      9.577E-02      9.667E-02      6.853E-02
Pb-212           4.480E-01      7.026E-02      7.943E-02      3.369E-02
Pb-214           4.034E-01      9.502E-02      9.764E-02      4.614E-02
Ra-226     AB    3.051E-01      4.920E-01      4.925E-01      3.865E-01
Th-234    #AB    4.236E-01      1.220E+00      1.220E+00      9.819E-01
Tl-208           1.629E-01      4.551E-02      4.671E-02      2.120E-02
U-235      AB    1.225E-01      1.601E-01      1.603E-01      1.286E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.397E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:01:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_004.An1               

Sample description                                             
243560-007, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_004.An1

Acquisition information
Start time:                 3/20/2013 10:14:50
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2100E+02) = 

8.4196E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1498

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23       16.  50.51   0.29  0.000E+00
63.04       11. 143.98   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.70       53.  32.06   0.85  3.069E-02
77.17      118.  15.54   0.86  3.251E-02
92.59        2. 718.92   0.87  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.200E-02 U235  
93.35   4.100    PBC<MDA Ac228 

92.90        8. 204.79   0.88  4.199E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  9.842E-02 U235  
93.35   4.100    PBC<MDA Ac228 

92.90       20.  77.25   0.88  4.199E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760    PBC<MDA U235  
93.35   4.100    PBC<MDA Ac228 

122.07        8. 239.68   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.686E-02 Eu152 

130.32        8. 155.38   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
142.82       10. 138.68   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
163.65       16. 102.61   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
185.81       36.  39.70   0.98  4.883E-02   185.72  57.000  4.032E-02 U235  
186.30       17.  80.64   0.98  4.878E-02   186.21   3.555    PBC<MDA Ra226 
204.97       15.  93.00   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
238.62      278.   7.66   1.10  4.342E-02   238.63  43.600  4.480E-01 Pb212 
241.79       63.  24.41   1.14  4.308E-02   242.00   7.268  6.295E-01 Pb214 
277.76       15.  67.42   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.28      122.  13.44   1.07  3.814E-02   295.22  18.414  5.408E-01 Pb214 
299.61       39.  35.38   0.98  3.774E-02   300.09   3.180  1.006E+00 Pb212 
338.48       64.  24.21   0.75  3.484E-02   338.32  11.400  5.000E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.95      156.  11.78   1.03  3.392E-02   351.93  35.600  4.034E-01 Pb214 
569.75        5. 178.83   1.38  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.22      110.  13.33   1.11  2.388E-02   583.19  85.000  1.612E-01 Tl208 
609.44      172.  10.05   1.31  2.316E-02   609.31  45.490  5.102E-01 Bi214 
727.35       22.  40.57   1.52  2.048E-02   727.33   6.650  5.057E-01 Bi212 
785.59        6. 112.06   1.57  1.942E-02   785.37   1.110    PBC<MDA Bi212 
861.40        5. 125.26   1.64  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.63        5. 134.61   1.65  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.34       45.  19.06   1.68  1.749E-02   911.20  26.200  3.073E-01 Ac228 
969.17       29.  34.40   1.72  1.674E-02   968.96  15.900  3.425E-01 Ac228 

1109.77        4. 137.18   1.83  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  6.627E-02 Eu152 

1120.22       25.  31.90   1.83  1.507E-02  1120.29  14.910  3.483E-01 Bi214 
1172.83        4. 200.31   1.87  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.39        2. 275.07   1.94  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.92        6. 100.24   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.418E-02 Eu152 
1460.90      464.   4.77   1.56  1.228E-02  1460.82  10.550  1.067E+01 K40   
1621.33        4. 137.08   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.32       25.  24.02   2.20  1.046E-02  1764.49  15.310  4.885E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.94    25.23        25.        16. 0.000E+00  101.01   0.294  -      s 
299.02    74.76       116.        48. 1.548E+03   71.71   0.549  -      s 
308.92    77.23       116.       109. 3.340E+03   35.17   0.895  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.17    63.04       113.        11.     0.004   287.95   0.840s
Th-234    370.31    92.59       158.         2.     0.001  1437.83   0.874 
U-235     373.37    93.35       122.         8.     0.003   409.59   0.875D
Ac-228    373.37    93.35       123.        20.     0.007   154.50   0.875D
Eu-152    488.22   122.07       164.         8.     0.003   479.37   0.908s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.29   123.09       171.        -3.    -0.001  1195.63   0.910s
Pa-234    521.21   130.32        76.         8.     0.003   310.76   0.919s
U-235     571.18   142.82        99.        10.     0.004   277.37   0.933s
U-235     654.50   163.65       124.        16.     0.006   205.23   0.956s
U-235     742.76   185.72       114.        36.     0.013    79.39   0.981D
Ra-226    744.72   186.21        85.        17.     0.006   161.28   0.981D
U-235     819.75   204.97        85.        15.     0.005   185.99   1.003s
Pb-212    954.33   238.62        77.       272.     0.101    15.31   1.101 
Pb-214    966.99   241.79        73.        63.     0.023    48.81   1.143s
Tl-208   1110.86   277.76        56.        15.     0.006   134.85   1.082 
Pb-214   1180.95   295.28        52.       122.     0.045    26.88   1.067 
Pb-212   1198.24   299.61        51.        39.     0.014    70.76   0.982 
Ac-228   1353.70   338.48        55.        64.     0.024    48.41   0.749s
Eu-152   1376.94   344.29        55.        -5.    -0.002   472.96   1.153s
Pb-214   1407.60   351.95        59.       156.     0.058    23.56   1.034 
Pa-234   2278.78   569.75        31.         5.     0.002   357.67   1.378s
Tl-208   2332.67   583.22        35.       105.     0.039    26.66   1.106 
Bi-214   2437.56   609.44        34.       172.     0.064    20.10   1.308 
Cs-137   2646.05   661.55        30.        -3.    -0.001   508.17   1.464s
Eu-154   2891.32   722.86        46.        -9.    -0.003   232.26   1.519s
Bi-212   2909.28   727.35        29.        22.     0.008    81.13   1.523s
Eu-152   3114.94   778.76        32.        -3.    -0.001   517.44   1.568s
Bi-212   3142.29   785.59        22.         6.     0.002   224.11   1.573s
Tl-208   3445.62   861.40        20.         5.     0.002   250.53   1.636s
Pa-234   3522.54   880.63        23.         5.     0.002   269.22   1.652s
Pa-234   3536.73   884.17        25.        -1.     0.000  1092.03   1.654s
Ac-228   3645.44   911.34        23.        45.     0.017    38.12   1.677s
Eu-152   3852.73   963.15        46.        -6.    -0.002   323.08   1.719s
Ac-228   3876.83   969.17        39.        29.     0.011    68.80   1.722s
Eu-154   3990.04   997.46        23.        -1.     0.000  1080.88   1.743s
Eu-154   4018.77  1004.64        22.        -4.    -0.001   365.08   1.750s
Eu-152   4439.48  1109.77        15.         4.     0.002   274.37   1.828s
Bi-214   4481.30  1120.22        19.        25.     0.009    63.80   1.834s
Co-60    4691.84  1172.83        24.         4.     0.001   400.63   1.871s
Eu-154   5098.31  1274.39        17.         2.     0.001   550.14   1.937s
Co-60    5328.67  1331.95        22.        -3.    -0.001   526.90   1.974s
Eu-152   5632.74  1407.92        16.         6.     0.002   200.47   2.018s
K-40     5844.88  1460.91        30.       439.     0.163     9.79   1.562s
Bi-212   6487.07  1621.33        10.         4.     0.001   274.17   2.131s
Bi-214   7059.50  1764.32         6.        25.     0.009    48.04   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:01:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5885E-01                                      5.12E+12             
911.20 3.073E-01 ?(P 7.662E-02 1.91E+01 2.62E+01 G  
968.96 3.425E-01 ?(P 1.710E-01 3.44E+01 1.59E+01 G  
338.32 5.000E-01  (P 1.360E-01 2.42E+01 1.14E+01 G  

Energy duplication    
93.35 3.574E-01 } P 4.689E-01 7.73E+01 4.10E+00 XA 

Bi-212   N   5.7746E-01                                      5.12E+12             
727.33 5.057E-01  (  2.878E-01 4.06E+01 6.65E+00 G  
785.37 9.138E-01 ?(  1.577E+00 1.12E+02 1.11E+00 G  

1620.74 6.462E-01 ?(  1.345E+00 1.37E+02 1.51E+00 G  

Bi-214   N   5.0476E-01                                      5.84E+05             
609.31 5.102E-01  (  3.997E-02 1.00E+01 4.55E+01 G  

1120.29 3.483E-01 -   1.428E-01 3.19E+01 1.49E+01 G  
1764.49 4.885E-01 ?(  1.075E-01 2.40E+01 1.53E+01 G  

Co-60    T   7.8544E-04                                      1.93E+03             
1332.49-6.233E-03 ?(  2.630E-02 2.63E+02 1.00E+02 G  
1173.23 7.813E-03 &(  2.488E-02 2.00E+02 9.98E+01 G  

Cs-137   I  -5.2434E-03                                      1.10E+04             
661.66-5.243E-03 ?(  2.140E-02 2.54E+02 8.50E+01 G  

Eu-152   I   2.8051E-02                                      4.94E+03             
344.28-1.544E-02 ?(  5.894E-02 2.36E+02 2.66E+01 G  
121.78 1.686E-02 ?(  6.583E-02 2.40E+02 2.84E+01 G  
778.90-3.933E-02 +   1.637E-01 2.59E+02 1.30E+01 G  
964.08-7.863E-02 +   2.026E-01 1.62E+02 1.45E+01 G  

1112.08 6.627E-02 &(  1.402E-01 1.37E+02 1.34E+01 G  
1408.01 7.418E-02 ?(  1.123E-01 1.00E+02 2.09E+01 G  

Eu-154   I   1.2630E-02                                      3.14E+03             
873.18 7.073E-03 %(  1.355E-01 1.17E+03 1.22E+01 G  
123.07-4.804E-03 +   4.711E-02 5.98E+02 4.04E+01 G  

1274.43 1.457E-02 &(  6.402E-02 2.75E+02 3.49E+01 G  
723.30-6.563E-02 +   1.201E-01 1.16E+02 2.00E+01 G  

1004.72-4.108E-02 +   1.186E-01 1.83E+02 1.79E+01 G  
996.25-2.333E-02 +   2.050E-01 5.40E+02 1.05E+01 G  

K-40     N   1.0573E+01                                      4.57E+11             
1460.82 1.057E+01  (P 3.063E-01 4.90E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:01:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   5.2722E-02                                      1.63E+12             
131.30 2.748E-02 ?(  6.853E-02 1.55E+02 1.82E+01 G  
569.50 6.291E-02 &(  1.789E-01 1.79E+02 9.30E+00 G  
946.00 0.000E+00 -   1.011E-01 1.00E+03 1.35E+01 G  
880.52 8.746E-02 ?(  1.835E-01 1.35E+02 1.05E+01 G  
883.24-2.369E-02 -   2.104E-01 5.46E+02 9.70E+00 G  

Pb-212   N   4.4799E-01                                      5.12E+12             
238.63 4.480E-01  (P 3.369E-02 7.66E+00 4.36E+01 G  
300.09 1.006E+00 +   4.336E-01 3.54E+01 3.18E+00 G  

Pb-214   N   4.0338E-01                                      5.84E+05             
351.93 4.034E-01  (  4.614E-02 1.18E+01 3.56E+01 G  
295.22 5.408E-01 +   7.474E-02 1.34E+01 1.84E+01 G  
242.00 6.295E-01 +   1.980E-01 2.44E+01 7.27E+00 G  

Ra-226   N   3.0508E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.051E-01 }(  3.865E-01 8.06E+01 3.56E+00 G  

Th-234   N   4.2357E-01                                      1.63E+12             
63.30 4.236E-01 ?(  9.819E-01 1.44E+02 3.75E+00 G  
92.59 4.280E-02 -   5.050E-01 7.19E+02 4.34E+00 G  

Tl-208   N   1.6285E-01                                      5.12E+12             
583.19 1.612E-01  (P 2.120E-02 1.33E+01 8.50E+01 G  
277.37 1.839E-01  (P 2.080E-01 6.74E+01 6.60E+00 G  
860.53 7.372E-02 -   1.428E-01 1.25E+02 1.24E+01 G  

U-235    N   1.2253E-01                                      2.57E+11             
143.77 5.775E-02 &(  1.286E-01 1.39E+02 1.09E+01 G  
205.32 1.935E-01 &(  2.845E-01 9.30E+01 5.02E+00 G  
163.36 1.919E-01 ?(  3.145E-01 1.03E+02 5.08E+00 G  
185.72 4.032E-02 }   2.788E-02 3.97E+01 5.70E+01 G  

Energy duplication    
93.35 9.842E-02 }   3.325E-01 2.05E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

139 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:01:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_004.An1               

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.04       113.        11.     0.004   287.95   4.236E-01   
Th-234      92.59       158.         2.     0.001  1437.83   4.280E-02   
Eu-152     122.07       164.         8.     0.003   479.37   1.686E-02   
Eu-154     123.09       171.        -3.    -0.001  1195.63  -4.804E-03   
Pa-234     130.32        76.         8.     0.003   310.76   2.748E-02   
Eu-152     344.29        55.        -5.    -0.002   472.96  -1.544E-02   
Pa-234     569.75        31.         5.     0.002   357.67   6.291E-02   
Cs-137     661.55        30.        -3.    -0.001   508.17  -5.243E-03   
Eu-154     722.86        46.        -9.    -0.003   232.26  -6.563E-02   
Bi-212     727.35        29.        22.     0.008    81.13   5.057E-01   
Eu-152     778.76        32.        -3.    -0.001   517.44  -3.933E-02   
Bi-212     785.59        22.         6.     0.002   224.11   9.138E-01   
Pa-234     880.63        23.         5.     0.002   269.22   8.746E-02   
Pa-234     884.17        25.        -1.     0.000  1092.03  -2.369E-02   
Eu-152     963.15        46.        -6.    -0.002   323.08  -7.863E-02   
Eu-154     997.46        23.        -1.     0.000  1080.88  -2.333E-02   
Eu-154    1004.64        22.        -4.    -0.001   365.08  -4.108E-02   
Eu-152    1109.77        15.         4.     0.002   274.37   6.627E-02   
Co-60     1172.83        24.         4.     0.001   400.63   7.813E-03   
Eu-154    1274.39        17.         2.     0.001   550.14   1.457E-02   
Co-60     1331.95        22.        -3.    -0.001   526.90  -6.233E-03   
Eu-152    1407.92        16.         6.     0.002   200.47   7.418E-02   
Bi-212    1621.33        10.         4.     0.001   274.17   6.462E-01   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_004.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.5885E-01    3.5885E-01   1.1405E-01    1.1698E-01  7.662E-02
Am-241 #A    0.0000E+00    0.0000E+00   9.4854E-02    9.4855E-02  1.278E-01
Bi-212 #     5.7746E-01    5.7746E-01   4.6852E-01    4.6945E-01  2.878E-01
Bi-214       5.0474E-01    5.0476E-01   1.0144E-01    1.0400E-01  3.997E-02
Co-60  #A    7.7789E-04    7.8544E-04   2.5995E-03    2.5997E-03  2.630E-02
Cs-137 #A   -5.2346E-03   -5.2434E-03   2.6646E-02    2.6647E-02  2.140E-02
Eu-152 #A    2.7946E-02    2.8051E-02   5.2897E-02    5.2921E-02  5.894E-02
Eu-154 #A    1.2556E-02    1.2630E-02   6.9482E-02    6.9485E-02  1.355E-01
K-40         1.0573E+01    1.0573E+01   1.0849E+00    1.2081E+00  3.063E-01
Pa-234 #A    5.2722E-02    5.2722E-02   9.5771E-02    9.6666E-02  6.853E-02
Pb-212       4.4799E-01    4.4799E-01   7.0258E-02    7.9427E-02  3.369E-02
Pb-214       4.0336E-01    4.0338E-01   9.5022E-02    9.7639E-02  4.614E-02
Ra-226  A    3.0507E-01    3.0508E-01   4.9202E-01    4.9246E-01  3.865E-01
Th-234 #A    4.2357E-01    4.2357E-01   1.2197E+00    1.2203E+00  9.819E-01
Tl-208       1.6285E-01    1.6285E-01   4.5509E-02    4.6708E-02  2.120E-02
U-235   A    1.2253E-01    1.2253E-01   1.6009E-01    1.6029E-01  1.286E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.2 keV)     1.245E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.2 keV) 1.2451109E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-008                Received:        02/21/13                      
Lab ID:          243560-008                    Prepared:        02/25/13 15:01                
Matrix:          Soil                          Analyzed:        03/20/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0365 U        0.110          0.0878           0.9     
Bismuth-212                           0.262           0.296          0.209                    
Bismuth-214                           0.233           0.0708         0.0359                   
Cesium-137                           -0.00513 U       0.0247         0.0198           0.07    
Cobalt-60                             0.00476 U       0.0261         0.0208           0.03    
Europium-152                          0.0411          0.0635         0.0376           0.1     
Europium-154                          0.00972 U       0.0415         0.117            0.2     
Lead-212                              0.220           0.0632         0.0373                   
Lead-214                              0.332           0.0769         0.0367                   
Potassium-40                          8.60            0.913          0.225                    
Protactinium-234                      0.0493 U        0.0840         0.0680                   
Radium-226 (By Bismuth-214)           0.233           0.0708         0.0359           0.2     
Thallium-208                          0.0458          0.0322         0.0204                   
Thorium-232 (By Actinium-228)         0.282           0.108          0.0672           0.9     
Thorium-234                           1.22            1.03           0.761                    
Uranium-235                           0.0474 U        0.0346         0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-008                   Client ID : 12-PCT-315-008        

Seqnum : 1513114275004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_004                                Batch         : 195786                       Time      : 20-MAR-2013 10:14     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0365            0.0878      0.9      .11038           .11041           -0.0038      u        

Bismuth-212                         0.262             0.209                .29585           .29616           0.10         u        

Bismuth-214                         0.233             0.0359               .070771          .071557          0.036        u        

Cesium-137                          -0.00513          0.0198      0.07     .024678          .024679          -0.00081     u        

Cobalt-60                           0.00476           0.0208      0.03     .026121          .026122          -0.0010      u        

Europium-152                        0.0411            0.0376      0.1      .063499          .063542          0.019        u        

Europium-154                        0.00972           0.117       0.2      .041497          .0415            0.020        u        

Lead-212                            0.220             0.0373               .063223          .065791          -0.014       u        

Lead-214                            0.332             0.0367               .076855          .079039          0.013        u        

Potassium-40                        8.60              0.225                .91292           1.0101           -0.20        u        

Protactinium-234                    0.0493            0.0680               .083984          .084876          0.025        u        

Radium-226 (By Bismuth-214)         0.233             0.0359      0.2      .070771          .071557          0.036        u        

Thallium-208                        0.0458            0.0204               .032174          .03231           -0.013       u        

Thorium-232 (By Actinium-228)       0.282             0.0672      0.9      .10811           .11003           -0.0083      u        

Thorium-234                         1.22              0.761                1.0327           1.0392           0.13         u        

Uranium-235                         0.0474            0.113       0.18     .034632          .034766          0.026        u        

u=use  

Page 1 of 1                                                                                                             1513114275004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-008          
Sample Description: 243560-008, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:25           Live Time: 2700   sec

Acquisition Time: 3/20/2013 10:14:57        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:32           Dead Time: 0.12   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.821E-01      1.081E-01      1.100E-01      6.723E-02
Am-241    #AB    3.645E-02      1.104E-01      1.104E-01      8.783E-02
Bi-212    #      2.623E-01      2.959E-01      2.962E-01      2.089E-01
Bi-214           2.326E-01      7.077E-02      7.156E-02      3.585E-02
Co-60     #AB    4.760E-03      2.612E-02      2.612E-02      2.082E-02
Cs-137    #AB   -5.128E-03      2.468E-02      2.468E-02      1.976E-02
Eu-152    #      4.113E-02      6.350E-02      6.354E-02      3.764E-02
Eu-154    #AB    9.718E-03      4.150E-02      4.150E-02      1.172E-01
K-40             8.598E+00      9.129E-01      1.010E+00      2.254E-01
Pa-234    #AB    4.933E-02      8.398E-02      8.488E-02      6.798E-02
Pb-212           2.201E-01      6.322E-02      6.579E-02      3.725E-02
Pb-214           3.315E-01      7.685E-02      7.904E-02      3.665E-02
Ra-226    #      5.417E-01      4.311E-01      4.326E-01      3.159E-01
Th-234    #      1.223E+00      1.033E+00      1.039E+00      7.606E-01
Tl-208    #      4.578E-02      3.217E-02      3.231E-02      2.041E-02
U-235     #AB    4.742E-02      3.463E-02      3.477E-02      1.125E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.193E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243560-008, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_004.An1

Acquisition information
Start time:                 3/20/2013 10:14:57
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:25:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    9 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1569

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.09        7. 151.41   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.25       28.  42.24   0.83  1.866E-02    63.30   3.750  1.223E+00 Th234 
93.13       33.  37.78   0.86  3.990E-02    92.59   4.343  5.852E-01 Th234 

93.35   4.100  6.141E-01 Ac228 
93.35   5.760  4.371E-01 U235  

93.13       33.  37.78   0.86  3.990E-02    92.59   4.343  5.852E-01 Th234 
93.35   4.100  6.141E-01 Ac228 
93.35   5.760  4.371E-01 U235  

93.14       31.  41.84   0.86  3.953E-02    92.59   4.343  5.549E-01 Th234 
93.35   4.100  5.823E-01 Ac228 
93.35   5.760  4.145E-01 U235  

131.14       10. 129.18   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
163.50       23.  44.10   0.92  4.973E-02   163.36   5.080  2.731E-01 U235  
185.88       33.  36.52   0.94  4.819E-02   185.72  57.000  3.634E-02 U235  

186.21   3.555  5.833E-01 Ra226 
185.89       30.  39.79   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.416E-01 Ra226 
238.63      141.  13.81   0.94  4.318E-02   238.63  43.600  2.201E-01 Pb212 
242.36        7. 158.93   0.99  4.285E-02   242.00   7.268    PBC<MDA Pb214 
278.05       10.  97.61   1.02  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.07       73.  22.30   1.03  3.815E-02   295.22  18.414  2.988E-01 Pb214 
337.95       40.  28.70   0.66  3.496E-02   338.32  11.400  2.902E-01 Ac228 
343.63       10.  77.19   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.60      138.  11.05   0.88  3.406E-02   351.93  35.600  3.315E-01 Pb214 
583.14       27.  30.13   1.28  2.416E-02   583.19  85.000  4.064E-02 Tl208 
609.51       80.  13.72   1.19  2.345E-02   609.31  45.490  2.303E-01 Bi214 
727.16       12.  56.40   1.40  2.078E-02   727.33   6.650  2.623E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
778.27        3. 197.07   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 
881.57        5. 110.89   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.23       48.  18.22   1.10  1.779E-02   911.20  26.200  3.133E-01 Ac228 
968.75       20.  41.64   1.59  1.704E-02   968.96  15.900  2.249E-01 Ac228 
995.62        1. 575.01   1.61  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.99        3. 213.51   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.34        3. 278.88   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       19.  30.12   1.70  1.535E-02  1120.29  14.910  2.546E-01 Bi214 
1332.46        2. 274.38   1.86  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.13        5. 100.86   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.60      389.   5.07   1.87  1.254E-02  1460.82  10.550  8.598E+00 K40   
1764.45       12.  41.89   2.15  1.069E-02  1764.49  15.310  2.182E-01 Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.78    58.09        45.         7.     0.002   302.82   0.826s
Th-234    252.40    63.25        56.        28.     0.010    84.47   0.830s
Th-234    371.85    93.14        69.        31.     0.012    83.69   0.856 
Ac-228    372.71    93.35        60.        33.     0.012    75.56   0.857D
U-235     372.71    93.35        60.        33.     0.012    75.56   0.857D
Eu-152    486.33   121.78        83.       -10.    -0.004   268.28   0.882s
Eu-154    491.81   123.15        71.        -4.    -0.002   544.26   0.884s
Pa-234    523.72   131.14        74.        10.     0.004   258.36   0.891s
U-235     653.07   163.50        38.        23.     0.008    88.20   0.919s
U-235     742.55   185.88        55.        33.     0.012    73.03   0.939s
Ra-226    742.58   185.89        57.        30.     0.011    79.59   0.940s
Pb-212    953.39   238.63        97.       135.     0.050    27.61   0.944 
Pb-214    968.31   242.36        94.         7.     0.003   317.85   0.989s
Tl-208   1110.98   278.05        44.        10.     0.004   195.23   1.020s
Pb-214   1179.03   295.07        63.        57.     0.021    43.69   1.036 
Ac-228   1350.48   337.95        36.        38.     0.014    57.40   0.663s
Eu-152   1373.17   343.63        23.        10.     0.004   154.37   1.078s
Pb-214   1405.04   351.60        39.       131.     0.049    22.09   0.876 
Tl-208   2330.98   583.14        35.        27.     0.010    60.26   1.280 
Bi-214   2436.48   609.51        29.        80.     0.030    27.43   1.189 
Cs-137   2643.23   661.19        27.        -3.    -0.001   481.24   1.344s
Eu-154   2891.78   723.32        26.        -6.    -0.002   254.85   1.394s
Bi-212   2907.12   727.16        16.        12.     0.004   112.79   1.397s
Eu-152   3111.61   778.27        18.         3.     0.001   394.15   1.439s
Pa-234   3524.97   881.57        12.         5.     0.002   221.77   1.519s
Pa-234   3531.20   883.12        21.        -3.    -0.001   481.82   1.521s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   3643.68   911.23        19.        48.     0.018    36.43   1.105s
Pa-234   3781.50   945.67        25.        -5.    -0.002   322.80   1.570s
Ac-228   3873.90   968.75        29.        20.     0.007    83.28   1.587s
Eu-154   3981.44   995.62        19.         1.     0.000  1150.03   1.608s
Eu-154   4018.96  1004.99        17.         3.     0.001   427.02   1.615s
Eu-152   4444.68  1111.34        23.         3.     0.001   557.76   1.696s
Bi-214   4481.18  1120.46        12.        19.     0.007    60.23   1.702s
Co-60    5330.09  1332.46        15.         2.     0.001   548.77   1.857s
Eu-152   5629.13  1407.13        10.         5.     0.002   201.72   1.910s
K-40     5843.33  1460.60        17.       372.     0.138    10.14   1.869 
Bi-214   7060.79  1764.45         6.        12.     0.004    83.78   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8212E-01                                      5.12E+12             
911.20 3.133E-01  (P 6.723E-02 1.82E+01 2.62E+01 G  
968.96 2.249E-01 ?(P 1.429E-01 4.16E+01 1.59E+01 G  
338.32 2.902E-01  (P 1.078E-01 2.87E+01 1.14E+01 G  

Energy duplication    
93.35 6.141E-01 &   3.390E-01 3.78E+01 4.10E+00 XA 

Am-241   I   3.6451E-02                                      1.58E+05             
59.54 3.645E-02 &(  8.783E-02 1.51E+02 3.59E+01 G  

Bi-212   N   2.6229E-01                                      5.12E+12             
727.33 2.623E-01 ?(  2.089E-01 5.64E+01 6.65E+00 G  
785.37-5.084E-02 %   1.495E+00 1.79E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.104E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.3264E-01                                      5.84E+05             
609.31 2.303E-01  (P 3.585E-02 1.37E+01 4.55E+01 G  

1120.29 2.546E-01 ?(P 1.077E-01 3.01E+01 1.49E+01 G  
1764.49 2.182E-01 ?(  1.077E-01 4.19E+01 1.53E+01 G  

Co-60    T   4.7600E-03                                      1.93E+03             
1332.49 4.760E-03 &(  2.082E-02 2.74E+02 1.00E+02 G  
1173.23-4.645E-04 &   2.115E-02 2.77E+03 9.98E+01 G  

Cs-137   I  -5.1279E-03                                      1.10E+04             
661.66-5.128E-03 ?(  1.976E-02 2.41E+02 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   4.1133E-02                                      4.94E+03             
344.28 3.254E-02  (  3.764E-02 7.72E+01 2.66E+01 G  
121.78-2.202E-02 &   4.727E-02 1.34E+02 2.84E+01 G  
778.90 3.745E-02 &(  1.165E-01 1.97E+02 1.30E+01 G  
964.08-1.183E-04 &   1.962E-01 1.01E+05 1.45E+01 G  

1112.08 3.715E-02 &(  1.662E-01 2.79E+02 1.34E+01 G  
1408.01 5.695E-02 ?(  8.480E-02 1.01E+02 2.09E+01 G  

Eu-154   I   9.7176E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.172E-01 1.00E+03 1.22E+01 G  
123.07-6.973E-03 &   3.079E-02 2.72E+02 4.04E+01 G  

1274.43 0.000E+00 ?(  7.145E-02 1.00E+03 3.49E+01 G  
723.30-4.414E-02 +   8.778E-02 1.27E+02 2.00E+01 G  

1004.72 2.991E-02 &(  1.011E-01 2.14E+02 1.79E+01 G  
996.25 1.894E-02 ?(  1.769E-01 5.75E+02 1.05E+01 G  

K-40     N   8.5983E+00                                      4.57E+11             
1460.82 8.598E+00  (P 2.254E-01 5.07E+00 1.06E+01 G  

Pa-234   N   4.9331E-02                                      1.63E+12             
131.30 3.297E-02 ?(  6.798E-02 1.29E+02 1.82E+01 G  
569.50-1.134E-03 %   1.137E-01 6.10E+03 9.30E+00 G  
946.00-5.986E-02 +   1.524E-01 1.61E+02 1.35E+01 G  
880.52 7.769E-02 ?(  1.295E-01 1.11E+02 1.05E+01 G  
883.24-4.796E-02 +   1.843E-01 2.41E+02 9.70E+00 G  

Pb-212   N   2.2006E-01                                      5.12E+12             
238.63 2.201E-01  (P 3.725E-02 1.38E+01 4.36E+01 G  
300.09-1.058E-01 % P 3.662E-01 7.30E+02 3.18E+00 G  

Pb-214   N   3.3152E-01                                      5.84E+05             
351.93 3.315E-01  (P 3.665E-02 1.10E+01 3.56E+01 G  
295.22 2.467E-01 - P 8.053E-02 2.18E+01 1.84E+01 G  
242.00 7.064E-02 - P 2.225E-01 1.59E+02 7.27E+00 G  

Ra-226   N   5.4165E-01                                      5.84E+05             
186.21 5.416E-01 ?(  3.159E-01 3.98E+01 3.56E+00 G  

Th-234   N   1.2225E+00                                      1.63E+12             
63.30 1.223E+00 *(  7.606E-01 4.22E+01 3.75E+00 G  
92.59 5.549E-01 -   3.457E-01 4.18E+01 4.34E+00 G  

Tl-208   N   4.5780E-02                                      5.12E+12             
583.19 4.064E-02 ?(P 2.041E-02 3.01E+01 8.50E+01 G  
277.37 1.120E-01 &(P 1.815E-01 9.76E+01 6.60E+00 G  
860.53-1.986E-02 % P 1.523E-01 1.00E+03 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   4.7418E-02                                      2.57E+11             
143.77 3.307E-04 %(  1.125E-01 2.07E+04 1.09E+01 G  
205.32-1.198E-02 %   2.517E-01 1.28E+03 5.02E+00 G  
163.36 2.731E-01 ?(  1.743E-01 4.41E+01 5.08E+00 G  
185.72 3.634E-02 ?(  1.919E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 4.371E-01     2.413E-01 3.78E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.09        45.         7.     0.002   302.82   3.645E-02   
Th-234      63.25        56.        28.     0.010    84.47   1.223E+00   
Th-234      93.14        69.        31.     0.012    83.69   5.549E-01   
U-235       93.35        60.        33.     0.012    75.56   4.371E-01   
Eu-152     121.78        83.       -10.    -0.004   268.28  -2.202E-02   
Eu-154     123.15        71.        -4.    -0.002   544.26  -6.973E-03   
Pa-234     131.14        74.        10.     0.004   258.36   3.297E-02   
U-235      163.50        38.        23.     0.008    88.20   2.731E-01   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235      185.88        55.        33.     0.012    73.03   3.634E-02   
Ra-226     185.89        57.        30.     0.011    79.59   5.416E-01   
Tl-208     278.05        44.        10.     0.004   195.23   1.120E-01  P
Eu-152     343.63        23.        10.     0.004   154.37   3.254E-02   
Tl-208     583.14        35.        27.     0.010    60.26   4.064E-02  P
Cs-137     661.19        27.        -3.    -0.001   481.24  -5.128E-03   
Eu-154     723.32        26.        -6.    -0.002   254.85  -4.414E-02   
Bi-212     727.16        16.        12.     0.004   112.79   2.623E-01   
Eu-152     778.27        18.         3.     0.001   394.15   3.745E-02   
Pa-234     881.57        12.         5.     0.002   221.77   7.769E-02   
Pa-234     883.12        21.        -3.    -0.001   481.82  -4.796E-02   
Pa-234     945.67        25.        -5.    -0.002   322.80  -5.986E-02   
Eu-154     995.62        19.         1.     0.000  1150.03   1.894E-02   
Eu-154    1004.99        17.         3.     0.001   427.02   2.991E-02   
Eu-152    1111.34        23.         3.     0.001   557.76   3.715E-02   
Co-60     1332.46        15.         2.     0.001   548.77   4.760E-03   
Eu-152    1407.13        10.         5.     0.002   201.72   5.695E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.8212E-01    2.8212E-01   1.0811E-01    1.1003E-01  6.723E-02
Am-241 #A    3.6447E-02    3.6451E-02   1.1038E-01    1.1041E-01  8.783E-02
Bi-212 #     2.6229E-01    2.6229E-01   2.9585E-01    2.9616E-01  2.089E-01
Bi-214       2.3263E-01    2.3264E-01   7.0771E-02    7.1557E-02  3.585E-02
Co-60  #A    4.7142E-03    4.7600E-03   2.6121E-02    2.6122E-02  2.082E-02
Cs-137 #A   -5.1192E-03   -5.1279E-03   2.4678E-02    2.4679E-02  1.976E-02
Eu-152 #C    4.0978E-02    4.1133E-02   6.3499E-02    6.3542E-02  3.764E-02
Eu-154 #A    9.6603E-03    9.7176E-03   4.1497E-02    4.1500E-02  1.172E-01
K-40         8.5983E+00    8.5983E+00   9.1292E-01    1.0101E+00  2.254E-01
Pa-234 #A    4.9331E-02    4.9331E-02   8.3984E-02    8.4876E-02  6.798E-02
Pb-212       2.2006E-01    2.2006E-01   6.3223E-02    6.5791E-02  3.725E-02
Pb-214       3.3150E-01    3.3152E-01   7.6855E-02    7.9039E-02  3.665E-02
Ra-226 #     5.4163E-01    5.4165E-01   4.3108E-01    4.3264E-01  3.159E-01
Th-234 #     1.2225E+00    1.2225E+00   1.0327E+00    1.0392E+00  7.606E-01
Tl-208 #     4.5780E-02    4.5780E-02   3.2174E-02    3.2310E-02  2.041E-02
U-235  #A    4.7418E-02    4.7418E-02   3.4632E-02    3.4766E-02  1.125E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:32:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_004.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     9.665E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 9.6646776E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-009                Received:        02/21/13                      
Lab ID:          243560-009                    Prepared:        02/25/13 15:07                
Matrix:          Soil                          Analyzed:        03/20/13 11:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   394 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0394 U         0.184          0.150             0.9    
Bismuth-212                          1.65             0.579          0.267                    
Bismuth-214                          1.08             0.129          0.0453                   
Cesium-137                          -0.0120 U         0.0322         0.0256            0.07   
Cobalt-60                           -0.000783 U       0.0261         0.0214            0.03   
Europium-152                         0.0533 U         0.0595         0.0638            0.1    
Europium-154                         0.0660 U         0.119          0.166             0.2    
Lead-212                             1.47             0.121          0.0564                   
Lead-214                             1.14             0.117          0.0439                   
Potassium-40                         7.89             0.860          0.261                    
Protactinium-234                    -0.00543 U        0.0214         0.116                    
Radium-226 (By Bismuth-214)          1.08             0.129          0.0453            0.2    
Thallium-208                         0.548            0.0608         0.0203                   
Thorium-232 (By Actinium-228)        1.57             0.160          0.0606            0.9    
Thorium-234                          1.30 U           0.723          1.40                     
Uranium-235                          0.150 U b        0.217          0.188             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243560-009                   Client ID : 12-PCT-315-009        

Seqnum : 1503114263005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_005                                Batch         : 195786                       Time      : 20-MAR-2013 11:03     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 394 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0394           0.150      0.9      .18356           .18358           -0.0038      u           

Bismuth-212                        1.65             0.267               .57886           .585             0.10         u           

Bismuth-214                        1.08             0.0453              .12902           .13809           0.036        u           

Cesium-137                         -0.0120          0.0256     0.07     .032163          .032167          -0.00081     u           

Cobalt-60                          -0.000783        0.0214     0.03     .026057          .026057          -0.0010      u           

Europium-152                       0.0533           0.0638     0.1      .059457          .059535          0.019        u           

Europium-154                       0.0660           0.166      0.2      .11905           .1191            0.020        u           

Lead-212                           1.47             0.0564              .12089           .17152           -0.014       u           

Lead-214                           1.14             0.0439              .11651           .13266           0.013        u           

Potassium-40                       7.89             0.261               .86001           .94706           -0.20        u           

Protactinium-234                   -0.00543         0.116               .021408          .021451          0.025        u           

Radium-226 (By Bismuth-214)        1.08             0.0453     0.2      .12902           .13809           0.036        u           

Thallium-208                       0.548            0.0203              .060788          .070328          -0.013       u           

Thorium-232 (By Actinium-228)      1.57             0.0606     0.9      .16028           .19648           -0.0083      u           

Thorium-234                        1.30             1.40                .72261           .73294           0.13         u           

Uranium-235                        0.150            0.188      0.18     .21716           .21737           0.026        MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503114263005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-009          
Sample Description: 243560-009, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:15           Live Time: 2700   sec

Acquisition Time: 3/20/2013 11:03:07        Real Time: 2702   sec
Analysis Time: 3/26/2013 18:03           Dead Time: 0.09   %

Analysis Quantity: 3.940E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.568E+00      1.603E-01      1.965E-01      6.060E-02
Am-241    #AB    3.945E-02      1.836E-01      1.836E-01      1.498E-01
Bi-212    #      1.651E+00      5.789E-01      5.850E-01      2.668E-01
Bi-214           1.082E+00      1.290E-01      1.381E-01      4.533E-02
Co-60     #AB   -7.833E-04      2.606E-02      2.606E-02      2.137E-02
Cs-137    #AB   -1.197E-02      3.216E-02      3.217E-02      2.564E-02
Eu-152    #AB    5.330E-02      5.946E-02      5.954E-02      6.375E-02
Eu-154    #AB    6.597E-02      1.190E-01      1.191E-01      1.664E-01
K-40             7.891E+00      8.600E-01      9.471E-01      2.614E-01
Pa-234    #AB   -5.432E-03      2.141E-02      2.145E-02      1.155E-01
Pb-212           1.471E+00      1.209E-01      1.715E-01      5.644E-02
Pb-214           1.140E+00      1.165E-01      1.327E-01      4.385E-02
Ra-226     AB    4.460E-01      6.861E-01      6.868E-01      5.493E-01
Th-234    #AB    1.295E+00      7.226E-01      7.329E-01      1.400E+00
Tl-208           5.479E-01      6.079E-02      7.033E-02      2.026E-02
U-235      AB    1.501E-01      2.172E-01      2.174E-01      1.878E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.740E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

Sample description                                             
243560-009, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_005.An1

Acquisition information
Start time:                 3/20/2013 11:03:07
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.9400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.9400E+02) = 

6.8597E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

156 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   26 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1012

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.69       10. 232.67   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.76       36.  74.71   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.167E+00 Th234 
74.79      207.  13.33   0.85  3.071E-02
77.17      403.   7.90   0.86  3.246E-02
87.29      139.  18.93   0.87  3.889E-02
89.81      100.  24.39   0.87  4.024E-02
92.93       93.  30.44   0.88  4.199E-02    92.59   4.343  1.308E+00 Th234 

93.35   4.100  1.359E+00 Ac228 
93.35   5.760  9.776E-01 U235  
92.59   4.343  1.308E+00 Th234 

92.96      163.  17.75   1.54  4.199E-02    92.59   4.343  2.284E+00 Th234 
93.35   4.100  2.398E+00 Ac228 
93.35   5.760  1.707E+00 U235  

93.09      100.  27.90   0.87  4.163E-02    92.59   4.343  1.406E+00 Th234 
93.35   4.100  1.462E+00 Ac228 
93.35   5.760  1.051E+00 U235  

121.48        8. 322.84   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.347E-02 Eu152 

144.11       36.  72.32   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
163.44       13. 190.12   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
186.11      116.  21.12   0.90  4.879E-02   185.72  57.000  1.056E-01 U235  

186.21   3.555  1.695E+00 Ra226 
209.21       96.  26.91   0.88  4.647E-02
238.55     1103.   4.08   0.94  4.343E-02   238.63  43.600  1.471E+00 Pb212 
241.57      142.  18.49   1.57  4.308E-02   242.00   7.268  1.156E+00 Pb214 
277.37       18. 106.36   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.11      304.   8.13   1.04  3.815E-02   295.22  18.414  1.100E+00 Pb214 
300.10       89.  26.52   0.36  3.774E-02   300.09   3.180  1.884E+00 Pb212 
338.34      222.   9.90   1.25  3.484E-02   338.32  11.400  1.420E+00 Ac228 
343.74       11. 125.67   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.168E-02 Eu152 
351.94      550.   5.11   1.02  3.392E-02   351.93  35.600  1.157E+00 Pb214 
462.93       84.  20.20   0.75  2.805E-02
583.34      443.   5.48   1.40  2.388E-02   583.19  85.000  5.479E-01 Tl208 
609.36      449.   5.96   1.20  2.316E-02   609.31  45.490  1.082E+00 Bi214 
727.35       87.  17.53   1.23  2.048E-02   727.33   6.650  1.628E+00 Bi212 
785.26       15.  61.64   1.57  1.942E-02   785.37   1.110  1.784E+00 Bi212 
860.38       58.  21.83   0.76  1.821E-02   860.53  12.400  6.514E-01 Tl208 
872.97        5. 191.11   1.65  1.803E-02   873.18  12.170    PBC<MDA Eu154 
883.19        3. 315.79   1.65  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.17      297.   6.47   1.67  1.749E-02   911.20  26.200  1.624E+00 Ac228 
969.11      166.   9.64   1.85  1.674E-02   968.96  15.900  1.582E+00 Ac228 

1005.10        8.  90.22   1.75  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.35      130.  10.60   1.24  1.507E-02  1120.29  14.910  1.470E+00 Bi214 
1274.51        1. 732.32   1.94  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.03       14.  55.78   2.02  1.265E-02  1408.01  20.850  1.351E-01 Eu152 

1408.01  20.850  1.351E-01 Eu152 
1460.78      423.   5.18   1.84  1.228E-02  1460.82  10.550  7.891E+00 K40   
1620.94        5. 102.22   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.53       89.  10.60   0.70  1.046E-02  1764.49  15.310  1.412E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    74.79       314.       132. 4.295E+03   40.93   0.785  -      s 
308.64    77.17       447.       318. 9.808E+03   23.42   0.595  -      s 
348.98    87.25       312.       131. 3.369E+03   44.47   0.658  -        
359.06    89.77       239.        86. 2.145E+03   55.02   0.601  -      s 
836.70   209.21       221.        96. 2.070E+03   48.21   0.881 AC-228  sM

1851.49   462.93        68.        84. 2.995E+03   40.41   0.754 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.77    58.69       252.        10.     0.004   465.35   0.836s
Th-234    255.04    63.76       347.        36.     0.013   149.42   0.840s
Th-234    372.34    93.09       340.       100.     0.037    55.80   0.874s
Ac-228    373.37    93.35       272.       163.     0.060    35.50   1.539D
U-235     373.37    93.35       355.        93.     0.034    60.88   0.875D
Eu-152    485.87   121.48       290.         8.     0.003   645.67   0.908s
Eu-154    495.41   123.87       328.        -5.    -0.002   970.06   0.910s
Pa-234    527.57   131.91       327.       -11.    -0.004   471.48   0.919s
U-235     576.36   144.11       317.        36.     0.013   144.64   0.933s
U-235     653.67   163.44       281.        13.     0.005   380.23   0.956s
U-235     742.76   185.72       234.        97.     0.036    45.40   0.981D
Ra-226    744.72   186.21       259.        30.     0.011   153.84   0.981D
U-235     821.13   205.32       306.        -4.    -0.002  1163.94   1.003 
Pb-212    954.04   238.55       326.      1096.     0.406     8.17   0.938 
Pb-214    966.14   241.57       230.       142.     0.053    36.98   1.574s
Tl-208   1109.29   277.37       200.        18.     0.007   212.72   1.082 
Pb-214   1180.25   295.11       110.       304.     0.113    16.26   1.039 
Pb-212   1200.19   300.10       156.        89.     0.033    53.04   0.360s
Ac-228   1353.17   338.34        94.       222.     0.082    19.79   1.252 
Eu-152   1374.76   343.74        96.        11.     0.004   251.34   1.153 
Pb-214   1407.55   351.94        80.       550.     0.204    10.22   1.020 
Pa-234   2277.16   569.34        61.        -2.    -0.001  1428.75   1.378s
Tl-208   2333.17   583.34        48.       438.     0.162    10.97   1.396 
Bi-214   2437.25   609.36        65.       449.     0.166    11.92   1.204 
Cs-137   2642.34   660.63        65.        -9.    -0.003   268.66   1.464s
Eu-154   2901.18   725.33       109.       -23.    -0.009   134.28   1.519s
Bi-212   2909.26   727.35        38.        87.     0.032    35.07   1.229s
Eu-152   3114.00   778.52        48.        -4.    -0.002   447.91   1.568s
Bi-212   3140.96   785.26        36.        15.     0.006   123.28   1.573s
Tl-208   3441.54   860.38        26.        58.     0.021    43.65   0.757s
Eu-154   3491.92   872.97        38.         5.     0.002   382.21   1.646s
Pa-234   3522.91   880.72        47.        -5.    -0.002   438.54   1.652s
Pa-234   3532.80   883.19        37.         3.     0.001   631.58   1.655s
Ac-228   3644.76   911.17        22.       293.     0.109    12.94   1.674s
Pa-234   3785.17   946.26        43.        -6.    -0.002   311.59   1.704s
Eu-152   3852.52   963.09       109.        -2.    -0.001  1751.86   1.719s
Ac-228   3876.59   969.11        30.       166.     0.061    19.27   1.855 
Eu-154   3986.27   996.52        26.        -2.    -0.001   656.53   1.743s
Eu-154   4020.61  1005.10        25.         8.     0.003   180.44   1.750s
Eu-152   4449.67  1112.32        31.        -2.    -0.001   979.60   1.828s
Bi-214   4481.80  1120.35        15.       130.     0.048    21.21   1.242s
Eu-154   5098.79  1274.51        31.         1.     0.000  1464.65   1.937s
Eu-152   5633.19  1408.03        23.        14.     0.005   111.55   2.018s
K-40     5844.34  1460.78        33.       402.     0.149    10.36   1.841 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   6485.47  1620.94        12.         5.     0.002   204.45   2.131s
Bi-214   7060.37  1764.53         0.        89.     0.033    21.20   0.703s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.5684E+00                                      5.12E+12             
911.20 1.624E+00 @(P 6.060E-02 6.47E+00 2.62E+01 G  
968.96 1.582E+00  (P 1.222E-01 9.64E+00 1.59E+01 G  
338.32 1.420E+00  (P 1.444E-01 9.90E+00 1.14E+01 G  

Energy duplication    
93.35 2.398E+00 + P 5.676E-01 1.78E+01 4.10E+00 XA 

Am-241   I   3.9445E-02                                      1.58E+05             
59.54 3.945E-02 &(  1.498E-01 2.33E+02 3.59E+01 G  

Bi-212   N   1.6506E+00                                      5.12E+12             
727.33 1.628E+00 @(  2.668E-01 1.75E+01 6.65E+00 G  
785.37 1.784E+00 ?(  1.647E+00 6.16E+01 1.11E+00 G  

1620.74 8.031E-01 -   1.226E+00 1.02E+02 1.51E+00 G  

Bi-214   N   1.0824E+00                                      5.84E+05             
609.31 1.082E+00  (  4.533E-02 5.96E+00 4.55E+01 G  

1120.29 1.470E+00 +   1.021E-01 1.06E+01 1.49E+01 G  
1764.49 1.412E+00 +   3.698E-02 1.06E+01 1.53E+01 G  

Co-60    T  -7.8333E-04                                      1.93E+03             
1332.49-7.833E-04 %(  2.137E-02 1.66E+03 1.00E+02 G  
1173.23 0.000E+00 +   2.470E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -1.1972E-02                                      1.10E+04             
661.66-1.197E-02 ?(  2.564E-02 1.34E+02 8.50E+01 G  

Eu-152   I   5.3301E-02                                      4.94E+03             
344.28 3.168E-02 &(  6.375E-02 1.26E+02 2.66E+01 G  
121.78 1.347E-02 &(  7.121E-02 3.23E+02 2.84E+01 G  
778.90-4.525E-02 +   1.632E-01 2.24E+02 1.30E+01 G  
964.08-1.773E-02 +   2.549E-01 8.76E+02 1.45E+01 G  

1112.08-2.028E-02 +   1.616E-01 4.90E+02 1.34E+01 G  
1408.01 1.351E-01  (  1.090E-01 5.58E+01 2.09E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-154   I   6.5974E-02                                      3.14E+03             
873.18 5.446E-02 &(  1.664E-01 1.91E+02 1.22E+01 G  
123.07-6.682E-03 &   5.318E-02 4.85E+02 4.04E+01 G  

1274.43 5.839E-03 -   6.984E-02 7.32E+02 3.49E+01 G  
723.30-1.431E-01 +   1.505E-01 6.71E+01 2.00E+01 G  

1004.72 7.382E-02 ?(  1.014E-01 9.02E+01 1.79E+01 G  
996.25-3.303E-02 +   1.749E-01 3.28E+02 1.05E+01 G  

K-40     N   7.8905E+00                                      4.57E+11             
1460.82 7.891E+00  (P 2.614E-01 5.18E+00 1.06E+01 G  

Pa-234   N  -5.4324E-03                                      1.63E+12             
131.30-3.000E-02 ?(  1.155E-01 2.36E+02 1.82E+01 G  
569.50-1.757E-02 &   2.055E-01 7.14E+02 9.30E+00 G  
946.00-6.813E-02 +   1.689E-01 1.56E+02 1.35E+01 G  
880.52-6.123E-02 +   2.161E-01 2.19E+02 1.05E+01 G  
883.24 4.065E-02 ?(  2.077E-01 3.16E+02 9.70E+00 G  

Pb-212   N   1.4713E+00                                      5.12E+12             
238.63 1.471E+00  (P 5.644E-02 4.08E+00 4.36E+01 G  
300.09 1.884E+00 +   6.161E-01 2.65E+01 3.18E+00 G  

Pb-214   N   1.1399E+00                                      5.84E+05             
351.93 1.157E+00  (  4.385E-02 5.11E+00 3.56E+01 G  
295.22 1.100E+00  (  8.832E-02 8.13E+00 1.84E+01 G  
242.00 1.156E+00  (  2.865E-01 1.85E+01 7.27E+00 G  

Ra-226   N   4.4599E-01                                      5.84E+05             
Derived Ave Activity  

186.21 4.460E-01 }(  5.493E-01 7.69E+01 3.56E+00 G  

Th-234   N   1.2950E+00                                      1.63E+12             
63.30 1.167E+00 ?(  1.400E+00 7.47E+01 3.75E+00 G  
92.59 1.406E+00  (  6.033E-01 2.79E+01 4.34E+00 G  

Tl-208   N   5.4789E-01                                      5.12E+12             
583.19 5.479E-01  (P 2.026E-02 5.48E+00 8.50E+01 G  
277.37 1.738E-01 - P 3.192E-01 1.06E+02 6.60E+00 G  
860.53 6.514E-01 +   1.339E-01 2.18E+01 1.24E+01 G  

U-235    N   1.5013E-01                                      2.57E+11             
143.77 1.620E-01 ?(  1.878E-01 7.23E+01 1.09E+01 G  
205.32-4.609E-02 -   4.404E-01 5.82E+02 5.02E+00 G  
163.36 1.246E-01 &(  3.861E-01 1.90E+02 5.08E+00 G  
185.72 8.840E-02 }   3.257E-02 2.27E+01 5.70E+01 G  

Energy duplication    
93.35 9.776E-01     4.609E-01 3.04E+01 5.76E+00 X  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_005.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.69       252.        10.     0.004   465.35   3.945E-02   
Th-234      63.76       347.        36.     0.013   149.42   1.167E+00   
Th-234      93.09       340.       100.     0.037    55.80   1.406E+00   
Eu-152     121.48       290.         8.     0.003   645.67   1.347E-02   
Eu-154     123.87       328.        -5.    -0.002   970.06  -6.682E-03   
Pa-234     131.91       327.       -11.    -0.004   471.48  -3.000E-02   
Eu-152     343.74        96.        11.     0.004   251.34   3.168E-02   
Pa-234     569.34        61.        -2.    -0.001  1428.75  -1.757E-02   
Cs-137     660.63        65.        -9.    -0.003   268.66  -1.197E-02   
Eu-154     725.33       109.       -23.    -0.009   134.28  -1.431E-01   
Eu-152     778.52        48.        -4.    -0.002   447.91  -4.525E-02   
Eu-154     872.97        38.         5.     0.002   382.21   5.446E-02   
Pa-234     880.72        47.        -5.    -0.002   438.54  -6.123E-02   
Pa-234     883.19        37.         3.     0.001   631.58   4.065E-02   
Pa-234     946.26        43.        -6.    -0.002   311.59  -6.813E-02   
Eu-152     963.09       109.        -2.    -0.001  1751.86  -1.773E-02   
Eu-154     996.52        26.        -2.    -0.001   656.53  -3.303E-02   
Eu-154    1005.10        25.         8.     0.003   180.44   7.382E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1112.32        31.        -2.    -0.001   979.60  -2.028E-02   
Eu-154    1274.51        31.         1.     0.000  1464.65   5.839E-03   
Eu-152    1408.03        23.        14.     0.005   111.55   1.351E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.5684E+00    1.5684E+00   1.6028E-01    1.9648E-01  6.060E-02
Am-241 #A    3.9440E-02    3.9445E-02   1.8356E-01    1.8358E-01  1.498E-01
Bi-212 #     1.6506E+00    1.6506E+00   5.7886E-01    5.8500E-01  2.668E-01
Bi-214       1.0823E+00    1.0824E+00   1.2902E-01    1.3809E-01  4.533E-02
Co-60  #A   -7.7579E-04   -7.8333E-04   2.6057E-02    2.6057E-02  2.137E-02
Cs-137 #A   -1.1951E-02   -1.1972E-02   3.2163E-02    3.2167E-02  2.564E-02
Eu-152 #A    5.3100E-02    5.3301E-02   5.9457E-02    5.9535E-02  6.375E-02
Eu-154 #A    6.5584E-02    6.5974E-02   1.1905E-01    1.1910E-01  1.664E-01
K-40         7.8905E+00    7.8905E+00   8.6001E-01    9.4706E-01  2.614E-01
Pa-234 #A   -5.4324E-03   -5.4324E-03   2.1408E-02    2.1451E-02  1.155E-01
Pb-212       1.4713E+00    1.4713E+00   1.2089E-01    1.7152E-01  5.644E-02
Pb-214       1.1399E+00    1.1399E+00   1.1651E-01    1.3266E-01  4.385E-02
Ra-226  A    4.4598E-01    4.4599E-01   6.8612E-01    6.8678E-01  5.493E-01
Th-234 #A    1.2950E+00    1.2950E+00   7.2261E-01    7.3294E-01  1.400E+00
Tl-208       5.4789E-01    5.4789E-01   6.0788E-02    7.0328E-02  2.026E-02
U-235   A    1.5013E-01    1.5013E-01   2.1716E-01    2.1737E-01  1.878E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.2 keV)     1.535E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.2 keV) 1.5350924E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-010                Received:        02/21/13                      
Lab ID:          243560-010                    Prepared:        02/25/13 15:18                
Matrix:          Soil                          Analyzed:        03/20/13 11:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00844 U       0.156          0.128            0.9     
Bismuth-212                           0.457           0.413          0.296                    
Bismuth-214                           0.500           0.0931         0.0376                   
Cesium-137                            0.00332 U       0.0267         0.0216           0.07    
Cobalt-60                             0.00730 U       0.0174         0.0165           0.03    
Europium-152                          0.0480 U        0.0656         0.0527           0.1     
Europium-154                         -0.00846 U       0.193          0.158            0.2     
Lead-212                              0.521           0.0791         0.0386                   
Lead-214                              0.619           0.0950         0.0455                   
Potassium-40                          9.86            1.03           0.275                    
Protactinium-234                      0.0368 U        0.0781         0.0855                   
Radium-226 (By Bismuth-214)           0.500           0.0931         0.0376           0.2     
Thallium-208                          0.218           0.0410         0.0142                   
Thorium-232 (By Actinium-228)         0.557           0.110          0.0733           0.9     
Thorium-234                           0.780 U         0.653          0.985                    
Uranium-235                           0.0516 U        0.0294         0.161            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-010                   Client ID : 12-PCT-315-010        

Seqnum : 1513114275005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_005                                Batch         : 195786                       Time      : 20-MAR-2013 11:04     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316 g                        Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00844          0.128       0.9      .15557           .15558           -0.0038      u        

Bismuth-212                         0.457             0.296                .41349           .41415           0.10         u        

Bismuth-214                         0.500             0.0376               .093077          .09581           0.036        u        

Cesium-137                          0.00332           0.0216      0.07     .026669          .026669          -0.00081     u        

Cobalt-60                           0.00730           0.0165      0.03     .017391          .017394          -0.0010      u        

Europium-152                        0.0480            0.0527      0.1      .065638          .065695          0.019        u        

Europium-154                        -0.00846          0.158       0.2      .19337           .19337           0.020        u        

Lead-212                            0.521             0.0386               .079064          .090022          -0.014       u        

Lead-214                            0.619             0.0455               .095044          .1011            0.013        u        

Potassium-40                        9.86              0.275                1.0263           1.1397           -0.20        u        

Protactinium-234                    0.0368            0.0855               .078104          .078638          0.025        u        

Radium-226 (By Bismuth-214)         0.500             0.0376      0.2      .093077          .09581           0.036        u        

Thallium-208                        0.218             0.0142               .040962          .043312          -0.013       u        

Thorium-232 (By Actinium-228)       0.557             0.0733      0.9      .10959           .11679           -0.0083      u        

Thorium-234                         0.780             0.985                .65308           .65724           0.13         u        

Uranium-235                         0.0516            0.161       0.18     .029406          .029593          0.026        u        

u=use  

Page 1 of 1                                                                                                             1513114275005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-010          
Sample Description: 243560-010, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:10           Live Time: 2700   sec

Acquisition Time: 3/20/2013 11:04:23        Real Time: 2709   sec
Analysis Time: 3/27/2013 09:33           Dead Time: 0.32   %

Analysis Quantity: 3.160E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.570E-01      1.096E-01      1.168E-01      7.326E-02
Am-241    #AB   -8.443E-03      1.556E-01      1.556E-01      1.276E-01
Bi-212    #      4.573E-01      4.135E-01      4.142E-01      2.959E-01
Bi-214           4.997E-01      9.308E-02      9.581E-02      3.761E-02
Co-60     #AB    7.305E-03      1.739E-02      1.739E-02      1.645E-02
Cs-137    #AB    3.318E-03      2.667E-02      2.667E-02      2.162E-02
Eu-152    #AB    4.799E-02      6.564E-02      6.570E-02      5.267E-02
Eu-154    #AB   -8.456E-03      1.934E-01      1.934E-01      1.583E-01
K-40             9.860E+00      1.026E+00      1.140E+00      2.749E-01
Pa-234    #AB    3.676E-02      7.810E-02      7.864E-02      8.552E-02
Pb-212           5.205E-01      7.906E-02      9.002E-02      3.855E-02
Pb-214           6.191E-01      9.504E-02      1.011E-01      4.549E-02
Ra-226    #      1.101E+00      5.971E-01      6.018E-01      4.320E-01
Th-234    #AB    7.805E-01      6.531E-01      6.572E-01      9.848E-01
Tl-208           2.180E-01      4.096E-02      4.331E-02      1.416E-02
U-235     #AB    5.164E-02      2.941E-02      2.959E-02      1.605E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.476E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_005.An1               

Sample description                                             
243560-010, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_005.An1

Acquisition information
Start time:                 3/20/2013 11:04:23
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1600E+02) = 

8.5529E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0755

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.90       20.  70.36   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.70       98.  17.94   0.84  2.832E-02
77.22      151.  12.13   0.84  3.020E-02
92.95       34.  48.72   0.86  3.990E-02    92.59   4.343  6.335E-01 Th234 

93.35   4.100  6.648E-01 Ac228 
93.35   5.760  4.732E-01 U235  
93.35   5.760  4.732E-01 U235  

93.19       58.  29.03   1.49  3.990E-02    92.59   4.343  1.074E+00 Th234 
93.35   4.100  1.127E+00 Ac228 
93.35   5.760  8.022E-01 U235  

93.31       37.  45.30   0.86  3.953E-02    92.59   4.343  6.803E-01 Th234 
93.35   4.100  7.139E-01 Ac228 
93.35   5.760  5.081E-01 U235  

121.28        6. 230.58   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
163.36        3. 617.73   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.270E-02 U235  
186.10       58.  27.18   0.71  4.816E-02   185.72  57.000  6.747E-02 U235  

186.21   3.555  1.083E+00 Ra226 
185.72  57.000  6.747E-02 U235  

205.48        3. 481.28   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.864E-02 U235  

238.59      315.   7.46   1.07  4.318E-02   238.63  43.600  5.205E-01 Pb212 
241.78       47.  32.91   0.67  4.285E-02   242.00   7.268  4.771E-01 Pb214 
277.19       25.  46.28   1.02  3.962E-02   277.37   6.600  2.972E-01 Tl208 
295.21      156.  12.41   1.08  3.813E-02   295.22  18.414  6.827E-01 Pb214 
338.27       96.  14.82   0.43  3.494E-02   338.32  11.400  7.601E-01 Ac228 
344.98        6. 160.16   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.77      231.   8.27   0.85  3.405E-02   351.93  35.600  5.862E-01 Pb214 
510.66      105.  15.05   0.48  2.645E-02
570.37        7. 106.25   1.27  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.36      144.   9.11   1.50  2.416E-02   583.19  85.000  2.228E-01 Tl208 
609.32      169.   8.83   1.05  2.345E-02   609.31  45.490  4.765E-01 Bi214 
662.72        2. 401.87   1.34  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.67       20.  45.21   1.40  2.078E-02   727.33   6.650  4.573E-01 Bi212 

727.33   6.650  4.573E-01 Bi212 
860.30       13.  46.76   1.50  1.851E-02   860.53  12.400  1.850E-01 Tl208 
880.72        3. 215.90   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.23       64.  15.12   1.11  1.779E-02   911.20  26.200  4.323E-01 Ac228 
963.85        8. 108.47   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.14       53.  18.70   0.61  1.704E-02   968.96  15.900  6.169E-01 Ac228 

1108.57        4. 136.03   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.05       41.  18.51   0.35  1.535E-02  1120.29  14.910  5.707E-01 Bi214 
1174.42        4. 173.08   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.27        3. 163.47   1.86  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.38        7.  88.62   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      412.   4.99   2.13  1.254E-02  1460.82  10.550  9.860E+00 K40   
1764.44       33.  18.67   2.15  1.069E-02  1764.49  15.310  6.313E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.37    74.75       127.       100. 3.517E+03   40.43   0.575  -      s 
308.46    77.27       132.       135. 4.483E+03   31.38   0.800  -        

2041.12   510.66        49.       105. 3.954E+03   30.10   0.484 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.87    58.61        89.        -1.    -0.001  1842.68   0.826s
Th-234    251.00    62.90        87.        20.     0.007   140.71   0.830s
Th-234    372.54    93.31       121.        37.     0.014    90.59   0.856s
Ac-228    372.71    93.35        99.        58.     0.022    58.06   1.490D
U-235     372.71    93.35       123.        34.     0.013    97.45   0.857D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    484.35   121.28        97.         6.     0.002   461.16   0.882s
Eu-154    491.73   123.13       120.        -4.    -0.001   885.83   0.884s
U-235     573.68   143.63       142.        -3.    -0.001  1251.67   0.902s
U-235     652.50   163.36       128.         3.     0.001  1235.46   0.920s
U-235     742.72   185.93       109.        58.     0.022    56.95   0.939 
Ra-226    742.73   185.93       100.        59.     0.022    54.23   0.940 
U-235     820.89   205.48        92.         3.     0.001   962.56   0.957s
Pb-212    953.22   238.59        97.       309.     0.115    14.93   1.072 
Pb-214    965.99   241.78        84.        47.     0.017    65.82   0.674s
Tl-208   1107.55   277.19        55.        25.     0.009    92.55   1.020s
Pb-214   1179.57   295.21        73.       151.     0.056    24.83   1.084s
Ac-228   1351.76   338.27        45.        96.     0.035    29.64   0.430s
Eu-152   1378.58   344.98        43.         6.     0.002   320.32   1.078s
Pb-214   1405.71   351.77        56.       224.     0.083    16.54   0.851 
Pa-234   2279.92   570.37        25.         7.     0.003   212.49   1.268s
Tl-208   2331.86   583.36        16.       144.     0.054    18.22   1.500 
Bi-214   2435.71   609.32        30.       160.     0.059    17.66   1.053 
Cs-137   2649.31   662.72        30.         2.     0.001   803.74   1.344s
Eu-154   2896.18   724.42        58.        -9.    -0.003   256.66   1.394s
Bi-212   2909.16   727.67        31.        20.     0.007    90.42   1.397s
Bi-212   3138.61   785.02        26.        -3.    -0.001   460.65   1.444s
Tl-208   3439.86   860.30        18.        13.     0.005    93.52   1.503s
Pa-234   3521.60   880.72        16.         3.     0.001   431.80   1.519 
Pa-234   3528.24   882.38        21.        -2.    -0.001   582.12   1.521s
Ac-228   3643.69   911.23        21.        64.     0.024    30.23   1.112s
Pa-234   3779.48   945.16        20.        -3.    -0.001   442.10   1.570s
Eu-152   3854.29   963.85        35.         8.     0.003   216.94   1.584s
Ac-228   3875.45   969.14        17.        53.     0.020    37.41   0.611s
Eu-154   4012.23  1003.31        25.        -3.    -0.001   418.48   1.615s
Eu-152   4433.58  1108.57        13.         4.     0.001   272.07   1.696s
Bi-214   4479.56  1120.05         9.        41.     0.015    37.02   0.353s
Co-60    4697.23  1174.42        19.         4.     0.001   346.17   1.741s
Co-60    5329.32  1332.27         9.         3.     0.001   326.94   1.857s
Eu-152   5634.18  1408.38        15.         7.     0.003   177.24   1.910s
K-40     5844.01  1460.77        24.       412.     0.152     9.98   2.127 
Bi-214   7060.78  1764.44         2.        33.     0.012    37.34   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5699E-01                                      5.12E+12             
911.20 4.323E-01  (P 7.326E-02 1.51E+01 2.62E+01 G  
968.96 6.169E-01  (P 1.132E-01 1.87E+01 1.59E+01 G  
338.32 7.601E-01  (P 1.249E-01 1.48E+01 1.14E+01 G  

Energy duplication    
93.35 1.127E+00 +   4.485E-01 2.90E+01 4.10E+00 XA 

Am-241   I  -8.4428E-03                                      1.58E+05             
59.54-8.443E-03 ?(  1.276E-01 9.21E+02 3.59E+01 G  

Bi-212   N   4.5728E-01                                      5.12E+12             
727.33 4.573E-01 *(  2.959E-01 4.52E+01 6.65E+00 G  
785.37-4.671E-01 -   1.720E+00 2.30E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.828E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.9972E-01                                      5.84E+05             
609.31 4.765E-01  (P 3.761E-02 8.83E+00 4.55E+01 G  

1120.29 5.707E-01  (P 9.544E-02 1.85E+01 1.49E+01 G  
1764.49 6.313E-01 +   6.745E-02 1.87E+01 1.53E+01 G  

Co-60    T   7.3049E-03                                      1.93E+03             
1332.49 6.568E-03 ?(  1.645E-02 1.63E+02 1.00E+02 G  
1173.23 8.043E-03 ?(  2.188E-02 1.73E+02 9.98E+01 G  

Cs-137   I   3.3181E-03                                      1.10E+04             
661.66 3.318E-03 ?(  2.162E-02 4.02E+02 8.50E+01 G  

Eu-152   I   4.7985E-02                                      4.94E+03             
344.28 2.065E-02 &(  5.267E-02 1.60E+02 2.66E+01 G  
121.78 1.420E-02 ?(  5.311E-02 2.31E+02 2.84E+01 G  
778.90-8.437E-04 &   1.448E-01 1.04E+04 1.30E+01 G  
964.08 1.046E-01 ?(  1.770E-01 1.08E+02 1.45E+01 G  

1112.08 6.152E-02 ?(  1.282E-01 1.36E+02 1.34E+01 G  
1408.01 8.078E-02 ?(  1.064E-01 8.86E+01 2.09E+01 G  

Eu-154   I  -8.4561E-03                                      3.14E+03             
873.18-8.456E-03 %(  1.583E-01 1.14E+03 1.22E+01 G  
123.07-5.709E-03 +   4.136E-02 4.43E+02 4.04E+01 G  

1274.43 0.000E+00 +   6.648E-02 1.00E+03 3.49E+01 G  
723.30-6.614E-02 +   1.349E-01 1.28E+02 2.00E+01 G  

1004.72-3.722E-02 +   1.240E-01 2.09E+02 1.79E+01 G  
996.25 4.004E-03 %   1.411E-01 2.15E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.8604E+00                                      4.57E+11             
1460.82 9.860E+00  (P 2.749E-01 4.99E+00 1.06E+01 G  

Pa-234   N   3.6756E-02                                      1.63E+12             
131.30-3.639E-04 %(  8.552E-02 1.43E+04 1.82E+01 G  
569.50 9.949E-02 ?(  1.630E-01 1.06E+02 9.30E+00 G  
946.00-4.006E-02 +   1.408E-01 2.21E+02 1.35E+01 G  
880.52 4.553E-02 ?(  1.555E-01 2.16E+02 1.05E+01 G  
883.24-4.102E-02 +   1.915E-01 2.91E+02 9.70E+00 G  

Pb-212   N   5.2051E-01                                      5.12E+12             
238.63 5.205E-01  (P 3.855E-02 7.46E+00 4.36E+01 G  
300.09-7.901E-02 % P 4.524E-01 1.00E+03 3.18E+00 G  

Pb-214   N   6.1909E-01                                      5.84E+05             
351.93 5.862E-01  (P 4.549E-02 8.27E+00 3.56E+01 G  
295.22 6.827E-01 @(P 8.961E-02 1.24E+01 1.84E+01 G  
242.00 4.771E-01 - P 2.173E-01 3.29E+01 7.27E+00 G  

Ra-226   N   1.1011E+00                                      5.84E+05             
186.21 1.101E+00 ?(  4.320E-01 2.71E+01 3.56E+00 G  

Th-234   N   7.8048E-01                                      1.63E+12             
63.30 8.966E-01 ?(  9.848E-01 7.04E+01 3.75E+00 G  
92.59 6.803E-01  (  4.729E-01 4.53E+01 4.34E+00 G  

Tl-208   N   2.1801E-01                                      5.12E+12             
583.19 2.228E-01  (P 1.416E-02 9.11E+00 8.50E+01 G  
277.37 2.972E-01 + P 2.101E-01 4.63E+01 6.60E+00 G  
860.53 1.850E-01 ?(P 1.375E-01 4.68E+01 1.24E+01 G  

U-235    N   5.1638E-02                                      2.57E+11             
143.77-1.564E-02 ?(  1.605E-01 6.26E+02 1.09E+01 G  
205.32 3.864E-02 ?(  3.040E-01 4.81E+02 5.02E+00 G  
163.36 3.270E-02 ?(  3.312E-01 6.18E+02 5.08E+00 G  
185.72 6.738E-02 ?(  2.808E-02 2.85E+01 5.70E+01 G  

Energy duplication    
93.35 4.732E-01     3.558E-01 4.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.61        89.        -1.    -0.001  1842.68  -8.443E-03   
Th-234      62.90        87.        20.     0.007   140.71   8.966E-01   
Th-234      93.31       121.        37.     0.014    90.59   6.803E-01   
U-235       93.35       123.        34.     0.013    97.45   4.732E-01   
Eu-152     121.28        97.         6.     0.002   461.16   1.420E-02   
Eu-154     123.13       120.        -4.    -0.001   885.83  -5.709E-03   
U-235      143.63       142.        -3.    -0.001  1251.67  -1.564E-02   
U-235      163.36       128.         3.     0.001  1235.46   3.270E-02   
U-235      185.93       109.        58.     0.022    56.95   6.738E-02   
U-235      205.48        92.         3.     0.001   962.56   3.864E-02   
Eu-152     344.98        43.         6.     0.002   320.32   2.065E-02   
Pa-234     570.37        25.         7.     0.003   212.49   9.949E-02   
Cs-137     662.72        30.         2.     0.001   803.74   3.318E-03   
Eu-154     724.42        58.        -9.    -0.003   256.66  -6.614E-02   
Bi-212     727.67        31.        20.     0.007    90.42   4.573E-01   
Bi-212     785.02        26.        -3.    -0.001   460.65  -4.671E-01   
Pa-234     880.72        16.         3.     0.001   431.80   4.553E-02   
Pa-234     882.38        21.        -2.    -0.001   582.12  -4.102E-02   
Pa-234     945.16        20.        -3.    -0.001   442.10  -4.006E-02   
Eu-152     963.85        35.         8.     0.003   216.94   1.046E-01   
Eu-154    1003.31        25.        -3.    -0.001   418.48  -3.722E-02   
Eu-152    1108.57        13.         4.     0.001   272.07   6.152E-02   
Co-60     1174.42        19.         4.     0.001   346.17   8.043E-03   
Co-60     1332.27         9.         3.     0.001   326.94   6.568E-03   
Eu-152    1408.38        15.         7.     0.003   177.24   8.078E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5699E-01    5.5699E-01   1.0959E-01    1.1679E-01  7.326E-02
Am-241 #A   -8.4418E-03   -8.4428E-03   1.5557E-01    1.5558E-01  1.276E-01
Bi-212 #     4.5728E-01    4.5728E-01   4.1349E-01    4.1415E-01  2.959E-01
Bi-214       4.9970E-01    4.9972E-01   9.3077E-02    9.5810E-02  3.761E-02
Co-60  #A    7.2345E-03    7.3049E-03   1.7391E-02    1.7394E-02  1.645E-02
Cs-137 #A    3.3125E-03    3.3181E-03   2.6669E-02    2.6669E-02  2.162E-02
Eu-152 #A    4.7804E-02    4.7985E-02   6.5638E-02    6.5695E-02  5.267E-02
Eu-154 #A   -8.4061E-03   -8.4561E-03   1.9337E-01    1.9337E-01  1.583E-01
K-40         9.8604E+00    9.8604E+00   1.0263E+00    1.1397E+00  2.749E-01
Pa-234 #A    3.6756E-02    3.6756E-02   7.8104E-02    7.8638E-02  8.552E-02
Pb-212       5.2051E-01    5.2051E-01   7.9064E-02    9.0022E-02  3.855E-02
Pb-214       6.1907E-01    6.1909E-01   9.5044E-02    1.0110E-01  4.549E-02
Ra-226 #     1.1011E+00    1.1011E+00   5.9710E-01    6.0176E-01  4.320E-01
Th-234 #A    7.8048E-01    7.8048E-01   6.5308E-01    6.5724E-01  9.848E-01
Tl-208       2.1801E-01    2.1801E-01   4.0962E-02    4.3312E-02  1.416E-02
U-235  #A    5.1638E-02    5.1638E-02   2.9406E-02    2.9593E-02  1.605E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.338E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3375874E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-011                Received:        02/21/13                      
Lab ID:          243560-011                    Prepared:        02/25/13 15:25                
Matrix:          Soil                          Analyzed:        03/20/13 12:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 14:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0179 U          0.131         0.107             0.9    
Bismuth-212                          0.407             0.491         0.284                    
Bismuth-214                          0.389             0.0925        0.0373                   
Cesium-137                           0 U               0.0101        0.0195            0.07   
Cobalt-60                            0.00323 U b       0.0158        0.0314            0.03   
Europium-152                         0.0202 U          0.0434        0.0545            0.1    
Europium-154                         0.0320 U          0.0639        0.140             0.2    
Lead-212                             0.342             0.0621        0.0299                   
Lead-214                             0.469             0.0843        0.0308                   
Potassium-40                         9.83              1.07          0.318                    
Protactinium-234                     0.00654 U         0.0904        0.0773                   
Radium-226 (By Bismuth-214)          0.389             0.0925        0.0373            0.2    
Thallium-208                         0.0919            0.0305        0.0150                   
Thorium-232 (By Actinium-228)        0.346             0.139         0.0835            0.9    
Thorium-234                          1.14              1.18          0.903                    
Uranium-235                          0.0550 U          0.0309        0.139             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243560-011                   Client ID : 12-PCT-315-011        

Seqnum : 1503114263006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_006                                Batch         : 195786                       Time      : 20-MAR-2013 12:12     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0179           0.107      0.9      .1309            .13091           -0.0038      u           

Bismuth-212                        0.407            0.284               .4912            .49164           0.10         u           

Bismuth-214                        0.389            0.0373              .092499          .094173          0.036        u           

Cesium-137                         0                0.0195     0.07     .010069          .010069          -0.00081     u           

Cobalt-60                          0.00323          0.0314     0.03     .015779          .015779          -0.0010      MDA+ u b*

Europium-152                       0.0202           0.0545     0.1      .04344           .043456          0.019        u           

Europium-154                       0.0320           0.140      0.2      .063887          .063909          0.020        u           

Lead-212                           0.342            0.0299              .062109          .068238          -0.014       u           

Lead-214                           0.469            0.0308              .084257          .088216          0.013        u           

Potassium-40                       9.83             0.318               1.0735           1.1817           -0.20        u           

Protactinium-234                   0.00654          0.0773              .090364          .090379          0.025        u           

Radium-226 (By Bismuth-214)        0.389            0.0373     0.2      .092499          .094173          0.036        u           

Thallium-208                       0.0919           0.0150              .030492          .031063          -0.013       u           

Thorium-232 (By Actinium-228)      0.346            0.0835     0.9      .13939           .14164           -0.0083      u           

Thorium-234                        1.14             0.903               1.1804           1.1853           0.13         u           

Uranium-235                        0.0550           0.139      0.18     .030874          .031076          0.026        u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-011          
Sample Description: 243560-011, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:05           Live Time: 2700   sec

Acquisition Time: 3/20/2013 12:12:07        Real Time: 2701   sec
Analysis Time: 3/26/2013 18:04           Dead Time: 0.05   %

Analysis Quantity: 3.030E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.464E-01      1.394E-01      1.416E-01      8.351E-02
Am-241    #AB    1.791E-02      1.309E-01      1.309E-01      1.066E-01
Bi-212    #      4.069E-01      4.912E-01      4.916E-01      2.837E-01
Bi-214           3.888E-01      9.250E-02      9.417E-02      3.725E-02
Co-60     #AB    3.227E-03      1.578E-02      1.578E-02      3.141E-02
Cs-137    #AB    0.000E+00      1.007E-02      1.007E-02      1.953E-02
Eu-152    #AB    2.016E-02      4.344E-02      4.346E-02      5.447E-02
Eu-154    #AB    3.203E-02      6.389E-02      6.391E-02      1.400E-01
K-40             9.829E+00      1.073E+00      1.182E+00      3.179E-01
Pa-234    #AB    6.535E-03      9.036E-02      9.038E-02      7.733E-02
Pb-212           3.418E-01      6.211E-02      6.824E-02      2.992E-02
Pb-214           4.695E-01      8.426E-02      8.822E-02      3.084E-02
Ra-226    #      8.054E-01      4.698E-01      4.730E-01      3.289E-01
Th-234    #      1.139E+00      1.180E+00      1.185E+00      9.033E-01
Tl-208           9.185E-02      3.049E-02      3.106E-02      1.496E-02
U-235     #AB    5.501E-02      3.087E-02      3.108E-02      1.385E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.395E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

Sample description                                             
243560-011, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_006.An1

Acquisition information
Start time:                 3/20/2013 12:12:07
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0300E+02) = 

8.9198E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0646

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.43        3. 365.47   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.24       27.  51.81   0.84  2.102E-02    63.30   3.750  1.139E+00 Th234 

63.30   3.750  1.139E+00 Th234 
74.68       45.  30.85   0.85  3.060E-02
77.19       87.  18.47   0.86  3.246E-02
92.63       24.  67.11   0.87  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.374E-01 Ac228 
93.35   5.760  3.249E-01 U235  
92.59   4.343  4.345E-01 Th234 
93.35   4.100  4.374E-01 Ac228 
93.35   5.760  3.249E-01 U235  

92.63       28.  50.31   0.88  4.199E-02    92.59   4.343  5.175E-01 Th234 
93.35   4.100  5.435E-01 Ac228 
93.35   5.760    PBC<MDA U235  

92.63       29.  50.31   0.88  4.199E-02    92.59   4.343  5.355E-01 Th234 
93.35   4.100  5.435E-01 Ac228 
93.35   5.760  4.003E-01 U235  

122.01       11. 137.80   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.90       12. 120.73   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.166E-02 U235  
185.58       42.  29.17   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.054E-01 Ra226 
185.72  57.000  5.018E-02 U235  

185.59       44.  28.07   0.98  4.883E-02   185.72  57.000  5.181E-02 U235  
186.21   3.555  8.315E-01 Ra226 

238.57      202.   8.79   0.79  4.342E-02   238.63  43.600  3.418E-01 Pb212 
241.86       61.  21.59   0.51  4.308E-02   242.00   7.268  6.437E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.21       68.  20.49   0.85  3.814E-02   295.22  18.414  3.175E-01 Pb214 
300.09        2. 780.19   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       29.  36.85   1.15  3.484E-02   338.32  11.400  2.421E-01 Ac228 

338.32  11.400  2.421E-01 Ac228 
351.88      172.   8.97   1.11  3.392E-02   351.93  35.600  4.695E-01 Pb214 
583.37       56.  15.23   0.53  2.388E-02   583.19  85.000  9.185E-02 Tl208 
609.36      124.  11.90   1.38  2.316E-02   609.31  45.490  3.888E-01 Bi214 
727.14       10.  74.65   1.52  2.048E-02   727.33   6.650    PBC<MDA Bi212 
785.73        4. 140.12   1.57  1.942E-02   785.37   1.110    PBC<MDA Bi212 
864.35        2. 307.51   1.64  1.821E-02   860.53  12.400    PBC<MDA Tl208 
883.50        1. 691.34   1.65  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.25       48.  18.57   1.68  1.749E-02   911.20  26.200  3.464E-01 Ac228 

911.20  26.200  3.464E-01 Ac228 
995.50        2. 265.56   1.74  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1112.38        6. 107.72   1.83  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.42       12.  60.55   1.83  1.507E-02  1120.29  14.910  1.793E-01 Bi214 
1172.93        3. 244.49   1.87  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.80        6.  99.74   1.94  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1406.38        1. 579.68   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      385.   5.18   1.56  1.228E-02  1460.82  10.550  9.829E+00 K40   
1621.33        5.  87.11   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.68       10.  49.67   2.20  1.046E-02  1764.49  15.310  2.024E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.57    74.65        92.        41. 1.340E+03   73.17   0.638  -      s 
308.60    77.16        87.        82. 2.529E+03   39.63   1.168  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.71    59.43        76.         3.     0.001   730.94   0.836s
Th-234    252.97    63.24        86.        27.     0.010   103.62   0.840s
Th-234    370.46    92.63       115.        24.     0.009   134.23   0.874s
Ac-228    373.37    93.35        95.        28.     0.010   100.61   0.875D
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     373.37    93.35        94.        29.     0.011   100.61   0.875D
Eu-152    487.97   122.01       108.        11.     0.004   275.59   0.908s
Eu-154    492.04   123.03       126.        -7.    -0.002   487.72   0.910s
U-235     575.50   143.90       102.        12.     0.005   241.46   0.933s
U-235     742.24   185.59        53.        44.     0.016    56.13   0.981s
Ra-226    742.19   185.58        55.        42.     0.016    58.34   0.981 
U-235     815.34   203.87        66.        -2.    -0.001  1238.52   1.003s
Pb-212    954.11   238.57        54.       196.     0.073    17.58   0.787 
Pb-214    967.30   241.86        45.        61.     0.023    43.19   0.509s
Tl-208   1113.63   278.45        57.        -6.    -0.002   478.07   1.082s
Pb-214   1180.64   295.21        50.        68.     0.025    40.98   0.854 
Pb-212   1200.16   300.09        74.         2.     0.001  1560.38   1.106s
Ac-228   1353.38   338.40        44.        29.     0.011    73.70   1.147s
Eu-152   1376.33   344.13        42.        -5.    -0.002   343.35   1.153s
Pb-214   1407.33   351.88        23.       172.     0.064    17.95   1.112s
Tl-208   2333.26   583.37        16.        56.     0.021    30.46   0.526s
Bi-214   2437.27   609.36        26.       124.     0.046    23.79   1.377 
Eu-154   2891.26   722.85        38.        -3.    -0.001   621.07   1.519s
Bi-212   2908.45   727.14        25.        10.     0.004   149.30   1.523s
Bi-212   3142.84   785.73        17.         4.     0.002   280.24   1.573s
Tl-208   3457.41   864.35        13.         2.     0.001   615.03   1.636s
Pa-234   3528.68   882.16        17.        -1.     0.000  1745.53   1.652s
Pa-234   3534.05   883.50        19.         1.     0.000  1382.68   1.655s
Ac-228   3645.06   911.25        25.        48.     0.018    37.14   1.677 
Pa-234   3782.01   945.47        26.        -2.    -0.001   875.66   1.704s
Eu-154   3982.21   995.50        13.         2.     0.001   531.11   1.743s
Eu-154   4021.08  1005.22        21.        -1.     0.000  1298.03   1.750s
Eu-152   4449.92  1112.38        20.         6.     0.002   215.44   1.828s
Bi-214   4482.08  1120.42        21.        12.     0.005   121.09   1.834s
Co-60    4692.25  1172.93        22.         3.     0.001   488.98   1.871s
Eu-154   5095.92  1273.80        15.         6.     0.002   199.48   1.937s
Eu-152   5626.59  1406.38        13.         1.     0.000  1159.35   2.018s
K-40     5844.38  1460.79        29.       385.     0.143    10.36   1.556s
Bi-212   6487.04  1621.33         6.         5.     0.002   174.21   2.131s
Bi-214   7060.96  1764.68         7.        10.     0.004    99.35   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.4640E-01                                      5.12E+12             
911.20 3.464E-01  (P 8.351E-02 1.86E+01 2.62E+01 G  
968.96-1.012E-02 % P 1.853E-01 1.00E+03 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 2.421E-01 - P 1.291E-01 3.68E+01 1.14E+01 G  

Energy duplication    
93.35 5.435E-01 & P 4.359E-01 5.03E+01 4.10E+00 XA 

Am-241   I   1.7909E-02                                      1.58E+05             
59.54 1.791E-02 ?(  1.066E-01 3.65E+02 3.59E+01 G  

Bi-212   N   4.0687E-01                                      5.12E+12             
727.33 2.534E-01 @(  2.837E-01 7.46E+01 6.65E+00 G  
785.37 6.722E-01 &(  1.459E+00 1.40E+02 1.11E+00 G  

1620.74 8.875E-01 ?(  1.074E+00 8.71E+01 1.51E+00 G  

Bi-214   N   3.8878E-01                                      5.84E+05             
609.31 3.888E-01  (  3.725E-02 1.19E+01 4.55E+01 G  

1120.29 1.793E-01 -   1.576E-01 6.05E+01 1.49E+01 G  
1764.49 2.024E-01 -   1.269E-01 4.97E+01 1.53E+01 G  

Co-60    T   3.2269E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  3.141E-02 1.00E+03 1.00E+02 G  
1173.23 6.458E-03 ?(  2.523E-02 2.44E+02 9.98E+01 G  

Eu-152   I   2.0164E-02                                      4.94E+03             
344.28-1.988E-02 ?(  5.447E-02 1.72E+02 2.66E+01 G  
121.78 2.557E-02 ?(  5.663E-02 1.38E+02 2.84E+01 G  
778.90 0.000E+00 -   1.208E-01 1.00E+03 1.30E+01 G  
964.08 6.042E-03 %   1.760E-01 1.77E+03 1.45E+01 G  

1112.08 1.020E-01 ?(  1.681E-01 1.08E+02 1.34E+01 G  
1408.01 1.122E-02 ?(  1.054E-01 5.80E+02 2.09E+01 G  

Eu-154   I   3.2028E-02                                      3.14E+03             
873.18-3.302E-03 %(  1.400E-01 2.58E+03 1.22E+01 G  
123.07-1.080E-02 +   4.281E-02 2.44E+02 4.04E+01 G  

1274.43 4.232E-02 &(  6.352E-02 9.97E+01 3.49E+01 G  
723.30-2.312E-02 &   1.161E-01 3.11E+02 2.00E+01 G  

1004.72-1.156E-02 +   1.222E-01 6.49E+02 1.79E+01 G  
996.25 3.878E-02 ?(  1.636E-01 2.66E+02 1.05E+01 G  

K-40     N   9.8292E+00                                      4.57E+11             
1460.82 9.829E+00  (P 3.179E-01 5.18E+00 1.06E+01 G  

Pa-234   N   6.5354E-03                                      1.63E+12             
131.30 7.543E-04 &(  7.733E-02 6.23E+03 1.82E+01 G  
569.50-3.696E-03 %   1.941E-01 3.19E+03 9.30E+00 G  
946.00-2.395E-02 +   1.700E-01 4.38E+02 1.35E+01 G  
880.52-1.197E-02 +   1.704E-01 8.73E+02 1.05E+01 G  
883.24 1.738E-02 ?(  1.957E-01 6.91E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.4179E-01                                      5.12E+12             
238.63 3.418E-01  (P 2.992E-02 8.79E+00 4.36E+01 G  
300.09 4.321E-02 &   5.525E-01 7.80E+02 3.18E+00 G  

Pb-214   N   4.6947E-01                                      5.84E+05             
351.93 4.695E-01 @(  3.084E-02 8.97E+00 3.56E+01 G  
295.22 3.175E-01 -   7.711E-02 2.05E+01 1.84E+01 G  
242.00 6.437E-01 +   1.649E-01 2.16E+01 7.27E+00 G  

Ra-226   N   8.0539E-01                                      5.84E+05             
186.21 8.054E-01  (  3.289E-01 2.92E+01 3.56E+00 G  

Th-234   N   1.1392E+00                                      1.63E+12             
63.30 1.139E+00  (  9.033E-01 5.18E+01 3.75E+00 G  
92.59 4.345E-01 -   4.575E-01 6.71E+01 4.34E+00 G  

Tl-208   N   9.1854E-02                                      5.12E+12             
583.19 9.185E-02  (P 1.496E-02 1.52E+01 8.50E+01 G  
277.37-7.243E-02 & P 2.215E-01 2.39E+02 6.60E+00 G  
860.53 2.487E-02 -   1.220E-01 3.08E+02 1.24E+01 G  

U-235    N   5.5005E-02                                      2.57E+11             
143.77 7.166E-02 &(  1.385E-01 1.21E+02 1.09E+01 G  
205.32-2.620E-02 -   2.654E-01 6.19E+02 5.02E+00 G  
163.36 0.000E+00 -   3.172E-01 1.00E+03 5.08E+00 G  
185.72 5.181E-02  (  2.017E-02 2.81E+01 5.70E+01 G  

Energy duplication    
93.35 4.003E-01 &   3.086E-01 5.03E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:04:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.43        76.         3.     0.001   730.94   1.791E-02   
Th-234      63.24        86.        27.     0.010   103.62   1.139E+00   
Th-234      92.63       115.        24.     0.009   134.23   4.345E-01   
Ac-228      93.35        95.        28.     0.010   100.61   5.435E-01  P
U-235       93.35        94.        29.     0.011   100.61   4.003E-01   
Eu-152     122.01       108.        11.     0.004   275.59   2.557E-02   
Eu-154     123.03       126.        -7.    -0.002   487.72  -1.080E-02   
U-235      143.90       102.        12.     0.005   241.46   7.166E-02   
U-235      185.59        53.        44.     0.016    56.13   5.181E-02   
Ra-226     185.58        55.        42.     0.016    58.34   8.054E-01   
U-235      203.87        66.        -2.    -0.001  1238.52  -2.620E-02   
Ac-228     338.40        44.        29.     0.011    73.70   2.421E-01  P
Eu-152     344.13        42.        -5.    -0.002   343.35  -1.988E-02   
Eu-154     722.85        38.        -3.    -0.001   621.07  -2.312E-02   
Bi-212     727.14        25.        10.     0.004   149.30   2.534E-01   
Bi-212     785.73        17.         4.     0.002   280.24   6.722E-01   
Pa-234     882.16        17.        -1.     0.000  1745.53  -1.197E-02   
Pa-234     883.50        19.         1.     0.000  1382.68   1.738E-02   
Ac-228     911.25        25.        48.     0.018    37.14   3.464E-01  P
Pa-234     945.47        26.        -2.    -0.001   875.66  -2.395E-02   
Eu-154     995.50        13.         2.     0.001   531.11   3.878E-02   
Eu-154    1005.22        21.        -1.     0.000  1298.03  -1.156E-02   
Eu-152    1112.38        20.         6.     0.002   215.44   1.020E-01   
Co-60     1172.93        22.         3.     0.001   488.98   6.458E-03   
Eu-154    1273.80        15.         6.     0.002   199.48   4.232E-02   
Eu-152    1406.38        13.         1.     0.000  1159.35   1.122E-02   
Bi-212    1621.33         6.         5.     0.002   174.21   8.875E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.4640E-01    3.4640E-01   1.3939E-01    1.4164E-01  8.351E-02
Am-241 #A    1.7906E-02    1.7909E-02   1.3090E-01    1.3091E-01  1.066E-01
Bi-212 #C    4.0687E-01    4.0687E-01   4.9120E-01    4.9164E-01  2.837E-01
Bi-214       3.8876E-01    3.8878E-01   9.2499E-02    9.4173E-02  3.725E-02
Co-60  #A    3.1957E-03    3.2269E-03   1.5779E-02    1.5779E-02  3.141E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.0069E-02    1.0069E-02  1.953E-02
Eu-152 #A    2.0088E-02    2.0164E-02   4.3440E-02    4.3456E-02  5.447E-02
Eu-154 #A    3.1838E-02    3.2028E-02   6.3887E-02    6.3909E-02  1.400E-01
K-40         9.8292E+00    9.8292E+00   1.0735E+00    1.1817E+00  3.179E-01
Pa-234 #A    6.5354E-03    6.5354E-03   9.0364E-02    9.0379E-02  7.733E-02
Pb-212       3.4179E-01    3.4179E-01   6.2109E-02    6.8238E-02  2.992E-02
Pb-214       4.6946E-01    4.6947E-01   8.4257E-02    8.8216E-02  3.084E-02
Ra-226 #     8.0537E-01    8.0539E-01   4.6983E-01    4.7300E-01  3.289E-01
Th-234 #     1.1392E+00    1.1392E+00   1.1804E+00    1.1853E+00  9.033E-01
Tl-208       9.1854E-02    9.1854E-02   3.0492E-02    3.1063E-02  1.496E-02
U-235  #A    5.5005E-02    5.5005E-02   3.0874E-02    3.1076E-02  1.385E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     1.112E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 1.1121134E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-012                Received:        02/21/13                      
Lab ID:          243560-012                    Prepared:        02/25/13 15:29                
Matrix:          Soil                          Analyzed:        03/20/13 12:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0471 U        0.157          0.126            0.9     
Bismuth-212                           0.802           0.416          0.242                    
Bismuth-214                           0.434           0.0886         0.0402                   
Cesium-137                            0.00937 U       0.0244         0.0190           0.07    
Cobalt-60                             0.00306 U       0.0135         0.0183           0.03    
Europium-152                          0.0386 U        0.0874         0.0581           0.1     
Europium-154                          0.0238 U        0.0737         0.163            0.2     
Lead-212                              0.540           0.0817         0.0421                   
Lead-214                              0.581           0.106          0.0448                   
Potassium-40                         10.1             1.00           0.233                    
Protactinium-234                      0.0123 U        0.0213         0.0981                   
Radium-226 (By Bismuth-214)           0.434           0.0886         0.0402           0.2     
Thallium-208                          0.202           0.0419         0.0166                   
Thorium-232 (By Actinium-228)         0.689           0.132          0.0641           0.9     
Thorium-234                           0.907 U         1.49           1.18                     
Uranium-235                           0.0493 U        0.0439         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243560-012                   Client ID : 12-PCT-315-012        

Seqnum : 1513114275006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_006                                Batch         : 195786                       Time      : 20-MAR-2013 12:13     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317 g                        Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0471            0.126       0.9      .15692           .15696           -0.0038      u        

Bismuth-212                         0.802             0.242                .41574           .41777           0.10         u        

Bismuth-214                         0.434             0.0402               .088593          .090762          0.036        u        

Cesium-137                          0.00937           0.0190      0.07     .024374          .024377          -0.00081     u        

Cobalt-60                           0.00306           0.0183      0.03     .013508          .013508          -0.0010      u        

Europium-152                        0.0386            0.0581      0.1      .087421          .087449          0.019        u        

Europium-154                        0.0238            0.163       0.2      .07371           .07372           0.020        u        

Lead-212                            0.540             0.0421               .081684          .093094          -0.014       u        

Lead-214                            0.581             0.0448               .10587           .11069           0.013        u        

Potassium-40                        10.1              0.233                1.0038           1.1257           -0.20        u        

Protactinium-234                    0.0123            0.0981               .021298          .021519          0.025        u        

Radium-226 (By Bismuth-214)         0.434             0.0402      0.2      .088593          .090762          0.036        u        

Thallium-208                        0.202             0.0166               .041928          .043912          -0.013       u        

Thorium-232 (By Actinium-228)       0.689             0.0641      0.9      .1323            .1414            -0.0083      u        

Thorium-234                         0.907             1.18                 1.4873           1.4897           0.13         u        

Uranium-235                         0.0493            0.142       0.18     .043934          .044048          0.026        u        

u=use  

Page 1 of 1                                                                                                             1513114275006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-012          
Sample Description: 243560-012, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:59           Live Time: 2700   sec

Acquisition Time: 3/20/2013 12:13:13        Real Time: 2705   sec
Analysis Time: 3/27/2013 09:33           Dead Time: 0.17   %

Analysis Quantity: 3.170E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.891E-01      1.323E-01      1.414E-01      6.413E-02
Am-241    #AB    4.708E-02      1.569E-01      1.570E-01      1.264E-01
Bi-212    #      8.023E-01      4.157E-01      4.178E-01      2.421E-01
Bi-214           4.338E-01      8.859E-02      9.076E-02      4.019E-02
Co-60     #AB    3.064E-03      1.351E-02      1.351E-02      1.828E-02
Cs-137    #AB    9.368E-03      2.437E-02      2.438E-02      1.899E-02
Eu-152    #AB    3.856E-02      8.742E-02      8.745E-02      5.811E-02
Eu-154    #AB    2.376E-02      7.371E-02      7.372E-02      1.634E-01
K-40             1.014E+01      1.004E+00      1.126E+00      2.325E-01
Pa-234    #AB    1.235E-02      2.130E-02      2.152E-02      9.812E-02
Pb-212           5.400E-01      8.168E-02      9.309E-02      4.211E-02
Pb-214           5.806E-01      1.059E-01      1.107E-01      4.482E-02
Ra-226    #      7.192E-01      6.476E-01      6.494E-01      4.986E-01
Th-234    #AB    9.073E-01      1.487E+00      1.490E+00      1.179E+00
Tl-208           2.022E-01      4.193E-02      4.391E-02      1.655E-02
U-235     #AB    4.926E-02      4.393E-02      4.405E-02      1.423E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.519E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:33:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_006.An1               

Sample description                                             
243560-012, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_006.An1

Acquisition information
Start time:                 3/20/2013 12:13:13
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1700E+02) = 

8.5259E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:59:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0966

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.83        8. 166.64   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.27       20.  81.96   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.073E-01 Th234 
74.89       82.  20.54   0.84  2.845E-02
77.12      154.  12.89   0.84  3.012E-02
87.11       48.  34.59   0.54  3.661E-02
93.35       58.  28.06   0.69  3.990E-02    93.35   5.760  7.997E-01 U235  

93.35   4.100  1.123E+00 Ac228 
93.35   5.760  7.997E-01 U235  

93.39       48.  36.50   0.86  3.990E-02    93.35   5.760  6.552E-01 U235  
93.35   4.100  9.204E-01 Ac228 
92.59   4.343  8.771E-01 Th234 

143.26        9. 165.68   0.90  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  5.318E-02 U235  

186.10       39.  44.59   0.94  4.819E-02   185.72  57.000  4.497E-02 U235  
186.21   3.555  7.218E-01 Ra226 
185.72  57.000  4.497E-02 U235  

186.15       39.  45.02   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.192E-01 Ra226 

205.34        7. 215.15   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.941E-02 U235  

238.56      327.   7.44   0.91  4.318E-02   238.63  43.600  5.400E-01 Pb212 
241.91       67.  26.67   0.57  4.285E-02   242.00   7.268  6.794E-01 Pb214 
295.08      142.  12.64   0.98  3.814E-02   295.22  18.414  6.185E-01 Pb214 
300.01       48.  24.81   0.87  3.774E-02   300.09   3.180  1.268E+00 Pb212 
338.18       85.  17.26   0.64  3.495E-02   338.32  11.400  6.578E-01 Ac228 
344.80        6. 181.51   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  1.996E-02 Eu152 

351.80      214.   8.84   1.04  3.405E-02   351.93  35.600  5.408E-01 Pb214 
569.65        5. 164.58   1.27  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.27      133.  10.03   1.32  2.416E-02   583.19  85.000  2.040E-01 Tl208 
609.20      160.   9.65   1.26  2.345E-02   609.31  45.490  4.471E-01 Bi214 
660.73        6. 130.09   1.34  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.31       33.  25.91   1.40  2.078E-02   727.33   6.650  7.622E-01 Bi212 
785.99        7.  90.44   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.70       14.  45.62   1.50  1.851E-02   860.53  12.400  1.896E-01 Tl208 
880.31        4. 151.45   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.41       98.  11.46   1.21  1.779E-02   911.20  26.200  6.606E-01 Ac228 
969.10       65.  18.79   2.38  1.704E-02   968.96  15.900  7.583E-01 Ac228 

1111.04        5. 135.87   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.543E-02 Eu152 

1119.96       55.  15.87   1.40  1.535E-02  1120.29  14.910  7.537E-01 Bi214 
1173.67        3. 220.44   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1273.18        5. 155.09   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.994E-02 Eu154 
1460.73      442.   4.76   2.13  1.254E-02  1460.82  10.550  1.013E+01 K40   
1620.69        2. 142.80   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.63       20.  26.18   2.15  1.069E-02  1764.49  15.310  3.941E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.09    74.93       120.        61. 2.147E+03   57.90   0.585  -      s 
307.98    77.15       125.       135. 4.469E+03   29.64   0.757  -        
347.75    87.11       109.        48. 1.314E+03   69.18   0.544  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.74    58.83        88.         8.     0.003   333.27   0.826s
Th-234    252.49    63.27       126.        20.     0.007   163.92   0.830s
Th-234    376.80    94.38       116.        -4.    -0.001   780.50   0.856s
U-235     372.71    93.35       128.        48.     0.018    72.99   0.857D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.71    93.35        95.        58.     0.022    56.13   0.691D
Eu-152    486.17   121.74       133.        -3.    -0.001   963.08   0.882s
Pa-234    526.24   131.77       145.       -13.    -0.005   260.20   0.891s
U-235     572.17   143.26       112.         9.     0.003   331.36   0.902s
U-235     653.00   163.48       121.        -6.    -0.002   540.19   0.919s
U-235     743.41   186.10       133.        39.     0.014    89.18   0.939s
Ra-226    743.61   186.15       135.        39.     0.014    90.05   0.940s
U-235     820.32   205.34        97.         7.     0.002   430.29   0.957s
Pb-212    953.12   238.56       116.       322.     0.119    14.87   0.913 
Pb-214    966.51   241.91       104.        67.     0.025    53.35   0.566s
Pb-214   1179.06   295.08        64.       138.     0.051    25.27   0.982 
Pb-212   1198.77   300.01        44.        48.     0.018    49.62   0.871 
Ac-228   1351.37   338.18        49.        83.     0.031    34.52   0.643s
Eu-152   1377.86   344.80        52.         6.     0.002   363.02   1.078s
Pb-214   1405.84   351.80        54.       208.     0.077    17.68   1.043 
Pa-234   2277.04   569.65        27.         5.     0.002   329.15   1.268s
Tl-208   2331.50   583.27        21.       133.     0.049    20.06   1.316 
Bi-214   2435.23   609.20        34.       151.     0.056    19.30   1.262 
Cs-137   2641.38   660.73        24.         6.     0.002   260.18   1.344s
Eu-154   2897.20   724.68        43.        -8.    -0.003   249.14   1.394s
Bi-212   2907.73   727.31        21.        33.     0.012    51.82   1.397s
Bi-212   3142.52   785.99        18.         7.     0.003   180.87   1.444s
Tl-208   3441.48   860.70        18.        14.     0.005    91.24   1.503s
Pa-234   3519.94   880.31        18.         4.     0.002   302.89   1.519s
Pa-234   3530.65   882.99        24.        -1.    -0.001   970.19   1.521s
Ac-228   3644.40   911.41        16.        98.     0.036    22.93   1.215 
Ac-228   3875.30   969.10        23.        65.     0.024    37.59   2.380s
Eu-154   3977.01   994.51        14.        -2.    -0.001   594.33   1.608s
Eu-152   4443.49  1111.04        20.         5.     0.002   271.74   1.696s
Bi-214   4479.19  1119.96         9.        55.     0.020    31.74   1.396 
Co-60    4694.23  1173.67        18.         3.     0.001   440.88   1.741s
Eu-154   5092.70  1273.18        23.         5.     0.002   310.18   1.815s
K-40     5843.85  1460.73        17.       425.     0.157     9.51   2.130 
Bi-212   6484.71  1620.69         5.         2.     0.001   285.60   2.056s
Bi-214   7061.54  1764.63         4.        20.     0.008    52.36   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8905E-01                                      5.12E+12             
911.20 6.606E-01  (P 6.413E-02 1.15E+01 2.62E+01 G  
968.96 7.583E-01  (P 1.301E-01 1.88E+01 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 6.578E-01 @(P 1.294E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 1.123E+00 +   4.379E-01 2.81E+01 4.10E+00 XA 

Am-241   I   4.7084E-02                                      1.58E+05             
59.54 4.708E-02 ?(  1.264E-01 1.67E+02 3.59E+01 G  

Bi-212   N   8.0228E-01                                      5.12E+12             
727.33 7.622E-01 ?(  2.421E-01 2.59E+01 6.65E+00 G  
785.37 1.042E+00 &(  1.415E+00 9.04E+01 1.11E+00 G  

1620.74 4.482E-01 -   9.438E-01 1.43E+02 1.51E+00 G  

Bi-214   N   4.3379E-01                                      5.84E+05             
609.31 4.471E-01  (P 4.019E-02 9.65E+00 4.55E+01 G  

1120.29 7.537E-01 + P 9.835E-02 1.59E+01 1.49E+01 G  
1764.49 3.941E-01 ?(  9.088E-02 2.62E+01 1.53E+01 G  

Co-60    T   3.0638E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  1.828E-02 1.00E+03 1.00E+02 G  
1173.23 6.132E-03 ?(  2.145E-02 2.20E+02 9.98E+01 G  

Cs-137   I   9.3681E-03                                      1.10E+04             
661.66 9.368E-03 &(  1.899E-02 1.30E+02 8.50E+01 G  

Eu-152   I   3.8558E-02                                      4.94E+03             
344.28 1.996E-02 &(  5.811E-02 1.82E+02 2.66E+01 G  
121.78-7.850E-03 &   6.188E-02 4.82E+02 2.84E+01 G  
778.90-6.637E-04 %   1.252E-01 1.15E+04 1.30E+01 G  
964.08-9.224E-03 &   1.663E-01 1.10E+03 1.45E+01 G  

1112.08 7.543E-02 &(  1.593E-01 1.36E+02 1.34E+01 G  
1408.01-4.193E-03 %   8.232E-02 1.20E+03 2.09E+01 G  

Eu-154   I   2.3763E-02                                      3.14E+03             
873.18 6.046E-03 %(  1.634E-01 1.65E+03 1.22E+01 G  
123.07 1.561E-03 &   3.767E-02 1.47E+03 4.04E+01 G  

1274.43 2.994E-02 &(  7.296E-02 1.55E+02 3.49E+01 G  
723.30-5.877E-02 +   1.155E-01 1.25E+02 2.00E+01 G  

1004.72-5.305E-03 %   1.211E-01 1.39E+03 1.79E+01 G  
996.25-3.342E-02 +   1.585E-01 2.97E+02 1.05E+01 G  

K-40     N   1.0135E+01                                      4.57E+11             
1460.82 1.013E+01  (P 2.325E-01 4.76E+00 1.06E+01 G  

Pa-234   N   1.2347E-02                                      1.63E+12             
131.30-4.682E-02 ?(  9.812E-02 1.30E+02 1.82E+01 G  
569.50 6.418E-02  (  1.670E-01 1.65E+02 9.30E+00 G  
946.00-7.257E-03 %   1.643E-01 1.38E+03 1.35E+01 G  
880.52 6.900E-02 &(  1.629E-01 1.51E+02 1.05E+01 G  
883.24-2.583E-02 +   2.033E-01 4.85E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.4001E-01                                      5.12E+12             
238.63 5.400E-01  (P 4.211E-02 7.44E+00 4.36E+01 G  
300.09 1.268E+00 + P 4.057E-01 2.48E+01 3.18E+00 G  

Pb-214   N   5.8060E-01                                      5.84E+05             
351.93 5.408E-01  (P 4.482E-02 8.84E+00 3.56E+01 G  
295.22 6.185E-01  (P 8.413E-02 1.26E+01 1.84E+01 G  
242.00 6.794E-01 @(P 2.409E-01 2.67E+01 7.27E+00 G  

Ra-226   N   7.1915E-01                                      5.84E+05             
186.21 7.192E-01  (  4.986E-01 4.50E+01 3.56E+00 G  

Th-234   N   9.0732E-01                                      1.63E+12             
63.30 9.073E-01 ?(  1.179E+00 8.20E+01 3.75E+00 G  
92.59-7.246E-02 &   4.620E-01 3.90E+02 4.34E+00 G  

Tl-208   N   2.0215E-01                                      5.12E+12             
583.19 2.040E-01  (P 1.655E-02 1.00E+01 8.50E+01 G  
277.37 1.083E-02 & P 2.954E-01 1.03E+03 6.60E+00 G  
860.53 1.896E-01 ?(P 1.365E-01 4.56E+01 1.24E+01 G  

U-235    N   4.9262E-02                                      2.57E+11             
143.77 5.318E-02 ?(  1.423E-01 1.66E+02 1.09E+01 G  
205.32 8.941E-02 ?(  3.117E-01 2.15E+02 5.02E+00 G  
163.36-7.286E-02 &   3.204E-01 2.70E+02 5.08E+00 G  
185.72 4.497E-02  (  3.085E-02 4.46E+01 5.70E+01 G  

Energy duplication    
93.35 6.552E-01     3.616E-01 3.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.83        88.         8.     0.003   333.27   4.708E-02   
Th-234      63.27       126.        20.     0.007   163.92   9.073E-01   
Th-234      94.38       116.        -4.    -0.001   780.50  -7.246E-02   
U-235       93.35       128.        48.     0.018    72.99   6.552E-01   
Eu-152     121.74       133.        -3.    -0.001   963.08  -7.850E-03   
Pa-234     131.77       145.       -13.    -0.005   260.20  -4.682E-02   
U-235      143.26       112.         9.     0.003   331.36   5.318E-02   
U-235      163.48       121.        -6.    -0.002   540.19  -7.286E-02   
U-235      186.10       133.        39.     0.014    89.18   4.497E-02   
Ra-226     186.15       135.        39.     0.014    90.05   7.192E-01   
U-235      205.34        97.         7.     0.002   430.29   8.941E-02   
Eu-152     344.80        52.         6.     0.002   363.02   1.996E-02   
Pa-234     569.65        27.         5.     0.002   329.15   6.418E-02   
Cs-137     660.73        24.         6.     0.002   260.18   9.368E-03   
Eu-154     724.68        43.        -8.    -0.003   249.14  -5.877E-02   
Pa-234     880.31        18.         4.     0.002   302.89   6.900E-02   
Pa-234     882.99        24.        -1.    -0.001   970.19  -2.583E-02   
Eu-154     994.51        14.        -2.    -0.001   594.33  -3.342E-02   
Eu-152    1111.04        20.         5.     0.002   271.74   7.543E-02   
Co-60     1173.67        18.         3.     0.001   440.88   6.132E-03   
Eu-154    1273.18        23.         5.     0.002   310.18   2.994E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8905E-01    6.8905E-01   1.3230E-01    1.4140E-01  6.413E-02
Am-241 #A    4.7078E-02    4.7084E-02   1.5692E-01    1.5696E-01  1.264E-01
Bi-212 #     8.0228E-01    8.0228E-01   4.1574E-01    4.1777E-01  2.421E-01
Bi-214       4.3377E-01    4.3379E-01   8.8593E-02    9.0762E-02  4.019E-02
Co-60  #A    3.0343E-03    3.0638E-03   1.3508E-02    1.3508E-02  1.828E-02
Cs-137 #A    9.3522E-03    9.3681E-03   2.4374E-02    2.4377E-02  1.899E-02
Eu-152 #A    3.8412E-02    3.8558E-02   8.7421E-02    8.7449E-02  5.811E-02

195 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:33:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_006.An1               

Eu-154 #A    2.3623E-02    2.3763E-02   7.3710E-02    7.3720E-02  1.634E-01
K-40         1.0135E+01    1.0135E+01   1.0038E+00    1.1257E+00  2.325E-01
Pa-234 #A    1.2347E-02    1.2347E-02   2.1298E-02    2.1519E-02  9.812E-02
Pb-212       5.4001E-01    5.4001E-01   8.1684E-02    9.3094E-02  4.211E-02
Pb-214       5.8058E-01    5.8060E-01   1.0587E-01    1.1069E-01  4.482E-02
Ra-226 #     7.1913E-01    7.1915E-01   6.4759E-01    6.4943E-01  4.986E-01
Th-234 #A    9.0732E-01    9.0732E-01   1.4873E+00    1.4897E+00  1.179E+00
Tl-208       2.0215E-01    2.0215E-01   4.1928E-02    4.3912E-02  1.655E-02
U-235  #A    4.9262E-02    4.9262E-02   4.3934E-02    4.4048E-02  1.423E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.338E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3382744E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-002                Sampled:         02/21/13 15:35                
Type:            SDUP                          Received:        02/21/13                      
MSS Lab ID:      243560-002                    Prepared:        02/25/13 14:28                
Lab ID:          QC678972                      Analyzed:        03/19/13 15:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   401 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0776 U       0.211       0.00138 U     0.202        0.166           0.9    NC   40  NC     1   

Bismuth-212                       1.80           0.525       2.24          0.660        0.298                  22.0 40  0.375  1   

Bismuth-214                       0.892          0.115       1.12          0.131        0.0392                 22.4 40  0.916  1   

Cesium-137                       -0.0236 U       0.0354     -0.00917 U     0.0309       0.0248          0.07   NC   40  NC     1   

Cobalt-60                         0.00124 U      0.0157      0.00368 U     0.0139       0.0158          0.03   NC   40  NC     1   

Europium-152                      0.149          0.0745      0.0738        0.0607       0.0679          0.1    67.6 40  0.557  1   

Europium-154                      0.00765 U      0.0271      0.00921 U     0.0199       0.161           0.2    NC   40  NC     1   

Lead-212                          1.36           0.155       1.31          0.151        0.0479                 3.38 40  0.147  1   

Lead-214                          1.18           0.128       1.28          0.152        0.0511                 8.29 40  0.362  1   

Potassium-40                      8.06           0.941       7.97          0.957        0.270                  1.05 40  0.0443 1   

Protactinium-234                  0.0649 U       0.147       0.00569 U     0.00605      0.118                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.892          0.115       1.12          0.131        0.0392          0.2    22.4 40  0.916  1   

Thallium-208                      0.457          0.0672      0.477         0.0649       0.0195                 4.45 40  0.157  1   

Thorium-232 (By Actinium-228)     1.56           0.189       1.71          0.210        0.0827          0.9    9.02 40  0.369  1   

Thorium-234                       1.31 U         1.73        1.11 U        0.832        1.30                   NC   40  NC     1   

Uranium-235                       0.0908 U       0.0403      0.102 U       0.0424       0.151           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243560 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1513112794006                                                            Seqnum        : 1503112776006.5                                                         

File          : 2_20130319_006                                                           File          : 1_20130319_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243560-002                                                               Lab ID        : QC678972                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195786                                                                   Batch         : 195786                                                                  

Time          : 19-MAR-2013 15:31                                                        Time          : 19-MAR-2013 15:31                                                       

Sample Amount : 400 g                                                                    Sample Amount : 401 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.18 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 19-MAR-2013 08:05:47,09-JAN-2013 12:22:14                                Cal           : 11-APR-2013 18:11:44,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.07758   0.1707    0.9    .21056         .21064         0.001378    0.1662   0.9   .20183        .20183             40          1    u     

Bismuth-212                      1.800      0.2446           .51672         .52488         2.244       0.2977         .65024        .66032        22   40   0.375  1    u     

Bismuth-214                      0.8917     0.04168          .10737         .11477         1.117       0.03919        .12116        .13137        22   40   0.916  1    u     

Cesium-137                       -0.02358   0.02764   0.07   .035368        .035384        -0.009166   0.02478  0.07  .030888       .030891            40          1    u     

Cobalt-60                        0.001240   0.01787   0.03   .015658        .015658        0.003677    0.01580  0.03  .013893       .013894            40          1    u     

Europium-152                     0.1491     0.06615   0.1    .074039        .07453         0.07380     0.06789  0.1   .060571       .060718       68   40   0.557  1    u     

Europium-154                     0.007650   0.1513    0.2    .027072        .027075        0.009215    0.1607   0.2   .01985        .019856            40          1    u     

Lead-212                         1.356      0.04929          .10701         .15498         1.311       0.04791        .10444        .15052        3    40   0.147  1    u     

Lead-214                         1.176      0.04935          .11043         .12837         1.278       0.05109        .13467        .1523         8    40   0.362  1    u     

Potassium-40                     8.058      0.2457           .84885         .94054         7.974       0.2702         .86852        .95655        1    40   0.044  1    u     

Protactinium-234                 0.06492    0.1183           .14607         .14696         0.005692    0.1177         .0058794      .0060477           40          1    u     

Radium-226 (By Bismuth-214)      0.8917     0.04168   0.2    .10737         .11477         1.117       0.03919  0.2   .12116        .13137        22   40   0.916  1    u     

Thallium-208                     0.4566     0.02435          .060402        .06721         0.4774      0.01953        .057143       .064922       4    40   0.157  1    u     

Thorium-232 (By Actinium-228)    1.558      0.06078   0.9    .15127         .18875         1.705       0.08265  0.9   .16992        .21008        9    40   0.369  1    u     

Thorium-234                      1.309      1.372            1.7211         1.7255         1.112       1.301          .82509        .83178             40          1    u     

Uranium-235                      0.09085    0.1883    0.18   .0399          .040325        0.1025      0.1513   0.18  .041882       .042397            40          1    u     

Analyzed mass outside of limits  

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-002DUP       
Sample Description: QC678972, 195786, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130319_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 15:35           Live Time: 2700   sec

Acquisition Time: 3/19/2013 15:31:05        Real Time: 2702   sec
Analysis Time: 4/11/2013 19:13           Dead Time: 0.09   %

Analysis Quantity: 4.010E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.705E+00      1.699E-01      2.101E-01      8.265E-02
Am-241     AB    1.378E-03      2.018E-01      2.018E-01      1.662E-01
Bi-212           2.244E+00      6.502E-01      6.603E-01      2.977E-01
Bi-214           1.117E+00      1.212E-01      1.314E-01      3.919E-02
Co-60     #AB    3.677E-03      1.389E-02      1.389E-02      1.580E-02
Cs-137    #AB   -9.166E-03      3.089E-02      3.089E-02      2.478E-02
Eu-152           7.380E-02      6.057E-02      6.072E-02      6.789E-02
Eu-154    #AB    9.215E-03      1.985E-02      1.986E-02      1.607E-01
K-40             7.974E+00      8.685E-01      9.565E-01      2.702E-01
Pa-234     AB    5.692E-03      5.879E-03      6.048E-03      1.177E-01
Pb-212           1.311E+00      1.044E-01      1.505E-01      4.791E-02
Pb-214           1.278E+00      1.347E-01      1.523E-01      5.109E-02
Ra-226    #      2.335E+00      8.628E-01      8.772E-01      5.437E-01
Th-234     AB    1.112E+00      8.251E-01      8.318E-01      1.301E+00
Tl-208           4.774E-01      5.714E-02      6.492E-02      1.953E-02
U-235     #AB    1.025E-01      4.188E-02      4.240E-02      1.513E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.975E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 19:13:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319_006.An1               

Sample description                                             
QC678972, 195786, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130319_006.An1

Acquisition information
Start time:                 3/19/2013 15:31:05
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 18:11:44
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.938E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.0100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.0100E+02) = 

6.7399E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 19:13:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 15:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   28 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1495

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
27.97       29.  58.28   0.50  0.000E+00
63.12       39.  66.46   0.87  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.76      229.  13.41   0.88  3.069E-02
77.18      395.   8.03   0.88  3.247E-02
87.15      138.  19.67   0.89  3.886E-02
89.87       95.  27.33   0.90  4.032E-02
92.59       74.  37.09   0.90  4.163E-02    92.59   4.343  1.016E+00 Th234 

93.35   5.760  7.594E-01 U235  
93.09      127.  24.57   0.90  4.199E-02    93.35   5.760  1.308E+00 U235  

93.35   4.100  1.824E+00 Ac228 
93.35      101.  25.52   0.90  4.199E-02    93.35   5.760  1.043E+00 U235  

93.35   4.100  1.465E+00 Ac228 
121.71       28.  78.75   0.26  5.000E-02   121.78  28.410    PBC<MDA Eu152 
123.75       14. 181.02   0.93  5.016E-02   123.07  40.400    PBC<MDA Eu154 
185.85      154.  18.87   0.82  4.881E-02   185.72  57.000  1.384E-01 U235  

186.21   3.555  2.221E+00 Ra226 
185.72  57.000  1.384E-01 U235  

204.79       25.  92.46   1.02  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.635E-01 U235  

238.47     1000.   3.96   0.98  4.343E-02   238.63  43.600  1.311E+00 Pb212 
241.63      155.  19.56   1.75  4.308E-02   242.00   7.268  1.234E+00 Pb214 
276.79       80.  22.65   0.68  3.974E-02   277.37   6.600  7.466E-01 Tl208 
295.12      388.   7.07   0.84  3.815E-02   295.22  18.414  1.378E+00 Pb214 
299.81       73.  30.42   0.81  3.776E-02   300.09   3.180  1.518E+00 Pb212 
327.85       73.  28.51   0.71  3.559E-02
338.26      236.  10.78   1.07  3.485E-02   338.32  11.400  1.479E+00 Ac228 
343.82       14. 114.71   1.17  3.443E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 19:13:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.86      598.   5.27   1.18  3.393E-02   351.93  35.600  1.235E+00 Pb214 
510.80      201.  11.23   0.98  2.619E-02
583.19      388.   5.91   1.27  2.388E-02   583.19  85.000  4.704E-01 Tl208 
609.30      477.   5.42   1.43  2.316E-02   609.31  45.490  1.129E+00 Bi214 
727.35      119.  14.49   1.44  2.048E-02   727.33   6.650  2.188E+00 Bi212 
785.63       22.  46.61   1.56  1.942E-02   785.37   1.110  2.580E+00 Bi212 
860.41       47.  22.52   1.61  1.821E-02   860.53  12.400  5.248E-01 Tl208 
880.85       13.  66.78   1.63  1.792E-02   880.52  10.500    PBC<MDA Pa234 
910.97      326.   6.78   1.14  1.749E-02   911.20  26.200  1.752E+00 Ac228 
964.59       81.  12.81   1.69  1.680E-02   964.08  14.500  8.368E-01 Eu152 
968.77      188.   7.91   1.69  1.675E-02   968.96  15.900  1.758E+00 Ac228 

1111.17        9.  75.82   1.78  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.17       97.  11.52   1.31  1.507E-02  1120.29  14.910  1.080E+00 Bi214 
1176.16        4. 188.91   1.82  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.53        4. 166.14   1.87  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1330.78        1. 925.49   1.90  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.02       14.  42.85   1.93  1.265E-02  1408.01  20.850  1.313E-01 Eu152 
1460.58      414.   5.18   1.91  1.228E-02  1460.82  10.550  7.974E+00 K40   
1620.19        6. 113.60   2.02  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.24       82.  11.72   1.65  1.046E-02  1764.49  15.310  1.282E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

111.91    27.97       134.        29. 0.000E+00  116.56   0.500 PA-231  sM
299.06    74.76       434.       182. 5.924E+03   37.80   0.708  -        
308.75    77.18       340.       329. 1.013E+04   19.63   0.852  -        
348.87    87.21       337.       145. 3.721E+03   42.73   0.544  -      s 
359.76    89.93       234.        82. 2.034E+03   57.20   0.614  -      sM

1311.47   327.85       120.        73. 2.051E+03   57.01   0.706 AC-228  s 
2043.43   510.80        86.       201. 7.683E+03   22.45   0.979 TL-208  s 
3859.06   964.54        22.        71. 4.253E+03   29.99   0.477 AC-228  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 19:13:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.50    63.12       311.        39.     0.014   132.92   0.866 
Th-234    370.38    92.59       335.        74.     0.027    74.17   0.899D
U-235     373.43    93.35       421.       127.     0.047    49.14   0.900D
Ac-228    373.43    93.35       289.       101.     0.037    51.05   0.900D
Eu-152    486.89   121.71       205.        28.     0.010   157.49   0.260s
Eu-154    495.02   123.75       310.        14.     0.005   362.03   0.934s
Pa-234    520.45   130.10       352.       -34.    -0.013   157.59   0.943s
U-235     566.96   141.73       213.       -17.    -0.006   254.11   0.956s
U-235     641.86   160.46       148.       -16.    -0.006   225.88   0.978s
U-235     743.67   185.91       319.       136.     0.050    40.87   1.002 
Ra-226    743.62   185.90       263.       162.     0.060    36.95   0.903s
U-235     819.20   204.79       251.        25.     0.009   184.92   1.023s
Pb-212    953.94   238.47       243.       994.     0.368     7.92   0.976 
Pb-214    966.55   241.63       282.       155.     0.057    39.12   1.751s
Tl-208   1107.67   276.90        97.        71.     0.026    49.07   0.657s
Pb-214   1180.54   295.12       125.       388.     0.144    14.14   0.844s
Pb-212   1199.30   299.81       140.        73.     0.027    60.83   0.811s
Ac-228   1352.74   338.16       121.       254.     0.094    19.94   1.088s
Eu-152   1375.38   343.82       113.        14.     0.005   229.42   1.167s
Pb-214   1407.53   351.86       112.       598.     0.221    10.54   1.185 
Tl-208   2333.06   583.19        46.       383.     0.142    11.81   1.272 
Bi-214   2437.52   609.30        50.       477.     0.177    10.85   1.435s
Cs-137   2648.65   662.06        63.        -7.    -0.003   337.00   1.457s
Bi-212   2909.91   727.35        49.       119.     0.044    28.97   1.441 
Eu-152   3130.85   782.57        37.        -2.    -0.001  1130.58   1.551s
Bi-212   3143.08   785.63        43.        22.     0.008    93.21   1.556s
Tl-208   3442.34   860.41        33.        47.     0.018    45.05   1.613s
Eu-154   3485.61   871.22        36.        -4.    -0.002   419.68   1.622s
Pa-234   3524.13   880.85        33.        13.     0.005   133.56   1.627 
Pa-234   3534.33   883.39        45.        -3.    -0.001   693.98   1.629s
Ac-228   3644.70   910.97        42.       322.     0.119    13.55   1.143s
Ac-228   3875.77   968.71        24.       182.     0.067    17.44   1.342 
Eu-154   3982.63   995.41        27.        -4.    -0.001   404.32   1.707s
Eu-152   4445.92  1111.17        18.         9.     0.003   151.65   1.779s
Bi-214   4481.94  1120.17         9.        97.     0.036    23.04   1.307s
Co-60    4706.05  1176.16        22.         4.     0.001   377.82   1.815s
Eu-154   5095.78  1273.53        18.         4.     0.001   332.29   1.870s
Co-60    5324.96  1330.78        13.         1.     0.000  1850.97   1.899s
Eu-152   5634.17  1408.02        11.        14.     0.005    85.70   1.934s
K-40     5844.56  1460.58        36.       414.     0.153    10.37   1.910 
Bi-212   6483.58  1620.19        21.         6.     0.002   227.20   2.017s
Bi-214   7060.36  1764.24         3.        82.     0.030    23.44   1.652 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 19:13:19
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.7050E+00                                      5.12E+12             
911.20 1.752E+00  (P 8.265E-02 6.78E+00 2.62E+01 G  
968.96 1.707E+00  (P 1.068E-01 8.72E+00 1.59E+01 G  
338.32 1.594E+00 @(P 1.613E-01 9.97E+00 1.14E+01 G  

Energy duplication    
93.35 1.465E+00   P 5.743E-01 2.55E+01 4.10E+00 XA 

Am-241   I   1.3779E-03                                      1.58E+05             
59.54 1.378E-03 %(  1.662E-01 7.32E+03 3.59E+01 G  

Bi-212   N   2.2442E+00                                      5.12E+12             
727.33 2.188E+00  (  2.977E-01 1.45E+01 6.65E+00 G  
785.37 2.580E+00 ?(  1.764E+00 4.66E+01 1.11E+00 G  

1620.74 9.049E-01 -   1.584E+00 1.14E+02 1.51E+00 G  

Bi-214   N   1.1170E+00                                      5.84E+05             
609.31 1.129E+00 @(  3.919E-02 5.42E+00 4.55E+01 G  

1120.29 1.080E+00  (  7.680E-02 1.15E+01 1.49E+01 G  
1764.49 1.282E+00 +   6.079E-02 1.17E+01 1.53E+01 G  

Co-60    T   3.6772E-03                                      1.93E+03             
1332.49 1.047E-03 ?(  1.580E-02 9.25E+02 1.00E+02 G  
1173.23 6.311E-03 &(  1.887E-02 1.89E+02 9.98E+01 G  

Cs-137   I  -9.1655E-03                                      1.10E+04             
661.66-9.166E-03 &(  2.478E-02 1.68E+02 8.50E+01 G  

Eu-152   I   7.3799E-02                                      4.94E+03             
344.28 3.698E-02 ?(  6.789E-02 1.15E+02 2.66E+01 G  
121.78 4.903E-02  (  5.887E-02 7.87E+01 2.84E+01 G  
778.90-1.528E-02 -   1.409E-01 5.65E+02 1.30E+01 G  
964.08-4.800E-04 %   2.272E-01 2.87E+04 1.45E+01 G  

1112.08 1.098E-01 ?(  1.231E-01 7.58E+01 1.34E+01 G  
1408.01 1.313E-01 ?(  7.217E-02 4.28E+01 2.09E+01 G  

Eu-154   I   9.2149E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.607E-01 2.10E+02 1.22E+01 G  
123.07 1.722E-02 ?(  5.079E-02 1.81E+02 4.04E+01 G  

1274.43 1.983E-02 ?(  5.161E-02 1.66E+02 3.49E+01 G  
723.30 0.000E+00 &   2.773E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   9.988E-02 1.00E+03 1.79E+01 G  
996.25-5.479E-02 +   1.764E-01 2.02E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.9744E+00                                      4.57E+11             
1460.82 7.974E+00  (P 2.702E-01 5.18E+00 1.06E+01 G  

Pa-234   N   5.6923E-03                                      1.63E+12             
131.30-9.284E-02 ?(  1.177E-01 7.88E+01 1.82E+01 G  
569.50 2.104E-03 %   1.922E-01 5.55E+03 9.30E+00 G  
946.00 2.829E-03 &   1.379E-01 2.96E+03 1.35E+01 G  
880.52 1.765E-01  (  1.770E-01 6.68E+01 1.05E+01 G  
883.24-3.980E-02 &   2.241E-01 3.47E+02 9.70E+00 G  

Pb-212   N   1.3106E+00                                      5.12E+12             
238.63 1.311E+00  (P 4.791E-02 3.96E+00 4.36E+01 G  
300.09 1.518E+00 +   5.734E-01 3.04E+01 3.18E+00 G  

Pb-214   N   1.2779E+00                                      5.84E+05             
351.93 1.235E+00  (  5.109E-02 5.27E+00 3.56E+01 G  
295.22 1.378E+00  (  9.273E-02 7.07E+00 1.84E+01 G  
242.00 1.234E+00  (  3.121E-01 1.96E+01 7.27E+00 G  

Ra-226   N   2.3350E+00                                      5.84E+05             
186.21 2.335E+00 @(  5.437E-01 1.85E+01 3.56E+00 G  

Th-234   N   1.1124E+00                                      1.63E+12             
63.30 1.224E+00 &(  1.301E+00 6.65E+01 3.75E+00 G  
92.59 1.016E+00  (  5.892E-01 3.71E+01 4.34E+00 G  

Tl-208   N   4.7736E-01                                      5.12E+12             
583.19 4.704E-01  (P 1.953E-02 5.91E+00 8.50E+01 G  
277.37 6.742E-01 + P 2.189E-01 2.45E+01 6.60E+00 G  
860.53 5.248E-01 ?(  1.489E-01 2.25E+01 1.24E+01 G  

U-235    N   1.0247E-01                                      2.57E+11             
143.77-7.367E-02 &(  1.513E-01 1.27E+02 1.09E+01 G  
205.32 2.635E-01 @(  3.918E-01 9.25E+01 5.02E+00 G  
163.36-1.519E-01 +   2.755E-01 1.13E+02 5.08E+00 G  
185.72 1.221E-01  (  3.732E-02 2.04E+01 5.70E+01 G  

Energy duplication    
93.35 1.308E+00     4.937E-01 2.46E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       421.       127.     0.047    49.14   1.308E+00   
Eu-154     123.75       310.        14.     0.005   362.03   1.722E-02   
U-235      141.73       213.       -17.    -0.006   254.11  -7.367E-02   
U-235      160.46       148.       -16.    -0.006   225.88  -1.519E-01   
U-235      185.91       319.       136.     0.050    40.87   1.221E-01   
U-235      204.79       251.        25.     0.009   184.92   2.635E-01   
Cs-137     662.06        63.        -7.    -0.003   337.00  -9.166E-03   
Eu-154     871.22        36.        -4.    -0.002   419.68  -4.780E-02   
Eu-154     995.41        27.        -4.    -0.001   404.32  -5.479E-02   
Co-60     1176.16        22.         4.     0.001   377.82   6.311E-03   
Eu-154    1273.53        18.         4.     0.001   332.29   1.983E-02   
Co-60     1330.78        13.         1.     0.000  1850.97   1.047E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.7050E+00    1.7050E+00   1.6992E-01    2.1008E-01  8.265E-02
Am-241  A    1.3778E-03    1.3779E-03   2.0183E-01    2.0183E-01  1.662E-01
Bi-212       2.2442E+00    2.2442E+00   6.5024E-01    6.6032E-01  2.977E-01
Bi-214       1.1169E+00    1.1170E+00   1.2116E-01    1.3137E-01  3.919E-02
Co-60  #A    3.6430E-03    3.6772E-03   1.3893E-02    1.3894E-02  1.580E-02
Cs-137 #A   -9.1505E-03   -9.1655E-03   3.0888E-02    3.0891E-02  2.478E-02
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Eu-152  C    7.3531E-02    7.3799E-02   6.0571E-02    6.0718E-02  6.789E-02
Eu-154 #A    9.1622E-03    9.2149E-03   1.9850E-02    1.9856E-02  1.607E-01
K-40         7.9744E+00    7.9744E+00   8.6852E-01    9.5655E-01  2.702E-01
Pa-234  A    5.6923E-03    5.6923E-03   5.8794E-03    6.0477E-03  1.177E-01
Pb-212       1.3106E+00    1.3106E+00   1.0444E-01    1.5052E-01  4.791E-02
Pb-214       1.2778E+00    1.2779E+00   1.3467E-01    1.5230E-01  5.109E-02
Ra-226 #     2.3349E+00    2.3350E+00   8.6279E-01    8.7720E-01  5.437E-01
Th-234  A    1.1124E+00    1.1124E+00   8.2509E-01    8.3178E-01  1.301E+00
Tl-208       4.7736E-01    4.7736E-01   5.7143E-02    6.4922E-02  1.953E-02
U-235  #A    1.0247E-01    1.0247E-01   4.1882E-02    4.2397E-02  1.513E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  121.7 to  2034.9 keV)     1.844E+01  pCi/g         
Total Decayed Activity (  121.7 to  2034.9 keV) 1.8441290E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

208 of 444



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-008                Sampled:         02/21/13 14:25                
Type:            SDUP                          Received:        02/21/13                      
MSS Lab ID:      243560-008                    Prepared:        02/25/13 15:02                
Lab ID:          QC678973                      Analyzed:        03/27/13 12:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD   Lim  RER  Lim

Americium-241                     0.0365 U       0.110      -0.0416 U      0.130       0.105           0.9    NC     40  NC    1   

Bismuth-212                       0.262          0.296       0.500         0.395       0.246                  62.3 * 40  0.343 1   

Bismuth-214                       0.233          0.0716      0.308         0.0759      0.0294                 28.0   40  0.513 1   

Cesium-137                       -0.00513 U      0.0247      0.00702 U     0.0225      0.0176          0.07   NC     40  NC    1   

Cobalt-60                         0.00476 U      0.0261     -0.00123 U     0.0276      0.0225          0.03   NC     40  NC    1   

Europium-152                      0.0411         0.0635      0.0314 U      0.0431      0.0480          0.1    NC     40  NC    1   

Europium-154                      0.00972 U      0.0415      0.00605 U     0.0112      0.141           0.2    NC     40  NC    1   

Lead-212                          0.220          0.0658      0.191         0.0561      0.0343                 14.2   40  0.239 1   

Lead-214                          0.332          0.0790      0.356         0.0736      0.0364                 7.25   40  0.163 1   

Potassium-40                      8.60           1.01        9.16          1.09        0.289                  6.27   40  0.265 1   

Protactinium-234                  0.0493 U       0.0849      0.0451 U      0.0807      0.0684                 NC     40  NC    1   

Radium-226 (By Bismuth-214)       0.233          0.0716      0.308         0.0759      0.0294          0.2    28.0   40  0.513 1   

Thallium-208                      0.0458         0.0323      0.0611        0.0278      0.0155                 28.7   40  0.256 1   

Thorium-232 (By Actinium-228)     0.282          0.110       0.250         0.0906      0.0607          0.9    11.9   40  0.158 1   

Thorium-234                       1.22           1.04        0.341 U       1.07        0.864                  NC     40  NC    1   

Uranium-235                       0.0474 U       0.0348      0.0418 U      0.0326      0.111           0.18   NC     40  NC    1   

*= Value outside of QC limits; see narrative
U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243560 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1513114275004                                                            Seqnum        : 1503124344005.1                                                         

File          : 2_20130320_004                                                           File          : 1_20130327_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243560-008                                                               Lab ID        : QC678973                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195786                                                                   Batch         : 195786                                                                  

Time          : 20-MAR-2013 10:14                                                        Time          : 27-MAR-2013 12:42                                                       

Sample Amount : 327 g                                                                    Sample Amount : 327 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.12 %                                                                   Dead Time     : 0.05 %                                                                  

Cal           : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14                                Cal           : 27-MAR-2013 08:34:52,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.03645     0.08783   0.9    .11038         .11041         -0.04158   0.1048   0.9   .13033        .13036             40          1    u     

Bismuth-212                      0.2623      0.2089           .29585         .29616         0.4996     0.2458         .39436        .39519        62   40   0.343  1    u     

Bismuth-214                      0.2326      0.03585          .070771        .071557        0.3082     0.02943        .074566       .075872       28   40   0.513  1    u     

Cesium-137                       -0.005128   0.01976   0.07   .024678        .024679        0.007017   0.01763  0.07  .02246        .022462            40          1    u     

Cobalt-60                        0.004760    0.02082   0.03   .026121        .026122        -0.001228  0.02253  0.03  .027558       .027558            40          1    u     

Europium-152                     0.04113     0.03764   0.1    .063499        .063542        0.03140    0.04800  0.1   .043062       .043099            40          1    u     

Europium-154                     0.009718    0.1172    0.2    .041497        .0415          0.006053   0.1408   0.2   .011167       .011172            40          1    u     

Lead-212                         0.2201      0.03725          .063223        .065791        0.1909     0.03427        .053827       .056095       14   40   0.239  1    u     

Lead-214                         0.3315      0.03665          .076855        .079039        0.3565     0.03641        .07085        .073576       7    40   0.163  1    u     

Potassium-40                     8.598       0.2254           .91292         1.0101         9.155      0.2894         .98782        1.0897        6    40   0.265  1    u     

Protactinium-234                 0.04933     0.06798          .083984        .084876        0.04513    0.06836        .079868       .080654            40          1    u     

Radium-226 (By Bismuth-214)      0.2326      0.03585   0.2    .070771        .071557        0.3082     0.02943  0.2   .074566       .075872       28   40   0.513  1    u     

Thallium-208                     0.04578     0.02041          .032174        .03231         0.06113    0.01550        .027485       .027767       29   40   0.256  1    u     

Thorium-232 (By Actinium-228)    0.2821      0.06723   0.9    .10811         .11003         0.2505     0.06070  0.9   .08881        .090646       12   40   0.158  1    u     

Thorium-234                      1.223       0.7606           1.0327         1.0392         0.3407     0.8643         1.0741        1.0746             40          1    u     

Uranium-235                      0.04742     0.1125    0.18   .034632        .034766        0.04182    0.1109   0.18  .032531       .032642            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-008DUP       
Sample Description: QC678973, 195786, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130327_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 14:25           Live Time: 2700   sec

Acquisition Time: 3/27/2013 12:42:49        Real Time: 2701   sec
Analysis Time: 3/27/2013 13:27           Dead Time: 0.05   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.505E-01      8.881E-02      9.065E-02      6.070E-02
Am-241    #AB   -4.158E-02      1.303E-01      1.304E-01      1.048E-01
Bi-212    #      4.996E-01      3.944E-01      3.952E-01      2.458E-01
Bi-214           3.082E-01      7.457E-02      7.587E-02      2.943E-02
Co-60     #AB   -1.228E-03      2.756E-02      2.756E-02      2.253E-02
Cs-137    #AB    7.017E-03      2.246E-02      2.246E-02      1.763E-02
Eu-152    #AB    3.140E-02      4.306E-02      4.310E-02      4.800E-02
Eu-154    #AB    6.053E-03      1.117E-02      1.117E-02      1.408E-01
K-40             9.155E+00      9.878E-01      1.090E+00      2.894E-01
Pa-234    #AB    4.513E-02      7.987E-02      8.065E-02      6.836E-02
Pb-212    #      1.909E-01      5.383E-02      5.610E-02      3.427E-02
Pb-214           3.565E-01      7.085E-02      7.358E-02      3.641E-02
Ra-226    #      6.362E-01      4.887E-01      4.906E-01      3.627E-01
Th-234    #AB    3.407E-01      1.074E+00      1.075E+00      8.643E-01
Tl-208           6.113E-02      2.749E-02      2.777E-02      1.550E-02
U-235     #AB    4.182E-02      3.253E-02      3.264E-02      1.109E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.193E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Sample description                                             
QC678973, 195786, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130327_005.An1

Acquisition information
Start time:                 3/27/2013 12:42:49
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/27/2013 08:34:52
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.105E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 14:25:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0785

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23       12.  62.02   0.48  0.000E+00
63.21        9. 157.65   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.74       27.  54.87   0.58  3.067E-02
92.98       22.  62.89   0.88  4.199E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760    PBC<MDA U235  
92.98       23.  62.89   0.88  4.199E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.889E-01 U235  
121.42       11.  92.25   0.90  5.016E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.651E-02 Eu154 
121.56       13.  87.71   0.90  5.000E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.973E-02 Eu154 
131.26        4. 351.08   0.91  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.83       11. 120.83   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  
185.83       36.  38.41   0.96  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.362E-01 Ra226 
185.85       36.  38.89   0.96  4.883E-02   185.72  57.000  3.928E-02 U235  

186.21   3.555  6.304E-01 Ra226 
204.97        3. 351.90   0.98  4.687E-02   205.32   5.020    PBC<MDA U235  
238.55      118.  13.31   1.00  4.343E-02   238.63  43.600  1.805E-01 Pb212 
242.06       24.  56.07   0.99  4.308E-02   242.00   7.268  2.356E-01 Pb214 
277.42        0. 946.42   1.04  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.20       84.  16.25   0.81  3.815E-02   295.22  18.414  3.644E-01 Pb214 
300.03       14.  65.33   1.06  3.774E-02   300.09   3.180  3.582E-01 Pb212 
338.07       40.  23.34   0.56  3.484E-02   338.32  11.400  3.074E-01 Ac228 
351.88      139.  11.44   1.32  3.392E-02   351.93  35.600  3.524E-01 Pb214 
583.17       41.  19.98   1.46  2.388E-02   583.19  85.000  6.113E-02 Tl208 
609.42      106.  12.10   1.05  2.316E-02   609.31  45.490  3.082E-01 Bi214 

213 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 13:27:58
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130327_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
660.87        4. 160.04   1.38  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.57       10.  73.31   1.44  2.048E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  2.254E-01 Bi212 
777.36        8.  68.57   1.48  1.953E-02   778.90  12.970  1.007E-01 Eu152 
786.60       13.  43.39   1.49  1.942E-02   785.37   1.110  1.791E+00 Bi212 

785.37   1.110  1.791E+00 Bi212 
860.86        9.  74.29   1.55  1.821E-02   860.53  12.400    PBC<MDA Tl208 
883.01        6.  88.48   1.57  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.17       34.  23.72   1.09  1.749E-02   911.20  26.200  2.257E-01 Ac228 
960.19        2. 166.77   1.64  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.83        7.  90.85   1.64  1.674E-02   968.96  15.900    PBC<MDA Ac228 

1112.19        1. 426.97   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.04       18.  42.55   0.46  1.507E-02  1120.29  14.910  2.385E-01 Bi214 
1274.52        2. 334.59   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.12        4. 113.42   2.01  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      387.   5.12   2.07  1.228E-02  1460.82  10.550  9.155E+00 K40   
1621.22        4.  82.23   2.18  1.126E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  7.576E-01 Bi212 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.90    25.23        23.        12. 0.000E+00  124.04   0.482  -      s 
298.86    74.74        90.        27. 8.737E+02  109.73   0.583  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.07    59.78        85.        -9.    -0.003   313.46   0.845s
Th-234    252.76    63.21        91.         9.     0.003   315.30   0.848s
Th-234    360.74    90.21        64.        -8.    -0.003   288.32   0.875 
Ac-228    373.28    93.35        93.        22.     0.008   125.78   0.876D
U-235     373.28    93.35        92.        23.     0.008   125.78   0.876D
Eu-152    486.09   121.56        58.        13.     0.005   175.43   0.901s
Eu-154    485.54   121.42        45.        11.     0.004   184.50   0.903s
Pa-234    524.85   131.26        79.         4.     0.001   702.16   0.910s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.14   143.83        76.        11.     0.004   241.65   0.921s
U-235     653.36   163.39        99.        -2.    -0.001  1268.07   0.939s
U-235     743.18   185.85        79.        36.     0.013    77.78   0.959s
Ra-226    743.09   185.83        78.        36.     0.013    76.81   0.960s
U-235     819.65   204.97        47.         3.     0.001   703.81   0.977s
Pb-212    953.91   238.55        83.       118.     0.044    26.71   1.007 
Pb-214    967.94   242.06        69.        24.     0.009   112.13   0.992 
Pb-214   1180.45   295.20        37.        84.     0.031    32.50   0.814s
Pb-212   1199.77   300.03        35.        14.     0.005   130.67   1.062s
Ac-228   1351.92   338.07        21.        40.     0.015    46.68   0.564s
Pb-214   1407.13   351.88        38.       139.     0.051    22.89   1.321s
Tl-208   2332.25   583.17        19.        41.     0.015    39.97   1.457 
Bi-214   2437.21   609.42        19.       106.     0.039    24.19   1.048 
Cs-137   2643.04   660.87        21.         4.     0.002   320.07   1.380s
Bi-212   2909.84   727.57        22.        10.     0.004   146.63   1.437s
Eu-152   3109.03   777.36        12.         8.     0.003   137.14   1.482s
Bi-212   3146.01   786.60         9.        13.     0.005    86.78   1.487s
Tl-208   3443.09   860.86        18.         9.     0.003   148.57   1.552s
Eu-154   3487.51   871.96        18.        -3.    -0.001   424.84   1.563s
Pa-234   3513.19   878.38        16.        -4.    -0.001   322.56   1.569s
Pa-234   3531.73   883.01        11.         6.     0.002   176.96   1.571s
Ac-228   3644.39   911.17        15.        34.     0.013    47.43   1.090s
Pa-234   3783.13   945.85        21.        -3.    -0.001   414.52   1.625s
Eu-152   3840.49   960.19         3.         2.     0.001   333.53   1.640s
Ac-228   3875.08   968.83        25.         7.     0.003   181.70   1.644s
Eu-152   4448.68  1112.19        19.         1.     0.001   853.93   1.765s
Bi-214   4480.10  1120.04        12.        18.     0.006    85.10   0.465s
Co-60    4695.41  1173.85        28.        -6.    -0.002   260.12   1.817s
Eu-154   5098.29  1274.52        14.         2.     0.001   669.18   1.901s
Eu-152   5632.93  1408.12         9.         4.     0.002   226.83   2.011s
K-40     5844.07  1460.87        28.       387.     0.143    10.23   2.066 
Bi-212   6485.87  1621.22         4.         4.     0.002   164.46   2.184s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.5046E-01                                      5.12E+12             
911.20 2.257E-01  (P 6.070E-02 2.37E+01 2.62E+01 G  
968.96 8.548E-02 - P 1.334E-01 9.08E+01 1.59E+01 G  
338.32 3.074E-01  (P 8.251E-02 2.33E+01 1.14E+01 G  

Energy duplication    
93.35 3.883E-01 ? P 3.987E-01 6.29E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -4.1578E-02                                      1.58E+05             
59.54-4.158E-02 ?(  1.048E-01 1.57E+02 3.59E+01 G  

Bi-212   N   4.9960E-01                                      5.12E+12             
727.33 2.254E-01 ?(  2.458E-01 7.33E+01 6.65E+00 G  
785.37 1.791E+00 &(  9.742E-01 4.34E+01 1.11E+00 G  

1620.74 7.576E-01 ?(  8.266E-01 8.22E+01 1.51E+00 G  

Bi-214   N   3.0824E-01                                      5.84E+05             
609.31 3.082E-01  (  2.943E-02 1.21E+01 4.55E+01 G  

1120.29 2.385E-01 -   1.077E-01 4.26E+01 1.49E+01 G  
1764.49 0.000E+00 -   4.455E-02 1.00E+03 1.53E+01 G  

Co-60    T  -1.2284E-03                                      1.93E+03             
1332.49-1.228E-03 %(  2.253E-02 1.12E+03 1.00E+02 G  
1173.23-1.293E-02 +   2.633E-02 1.30E+02 9.98E+01 G  

Cs-137   I   7.0173E-03                                      1.10E+04             
661.66 7.017E-03 ?(  1.763E-02 1.60E+02 8.50E+01 G  

Eu-152   I   3.1400E-02                                      4.94E+03             
344.28-9.604E-04 &(  4.800E-02 3.04E+03 2.66E+01 G  
121.78 2.807E-02 &(  3.848E-02 8.77E+01 2.84E+01 G  
778.90 1.007E-01 ?(  9.805E-02 6.86E+01 1.30E+01 G  
964.08 2.056E-02 ?(  4.986E-02 1.67E+02 1.45E+01 G  

1112.08 2.204E-02 ?(  1.521E-01 4.27E+02 1.34E+01 G  
1408.01 4.769E-02 ?(  8.019E-02 1.13E+02 2.09E+01 G  

Eu-154   I   6.0529E-03                                      3.14E+03             
873.18-4.181E-02 ?(  1.408E-01 2.12E+02 1.22E+01 G  
123.07 1.651E-02 ?(  2.370E-02 9.22E+01 4.04E+01 G  

1274.43 1.064E-02 ?(  5.703E-02 3.35E+02 3.49E+01 G  
723.30-4.022E-03 &   1.120E-01 1.70E+03 2.00E+01 G  

1004.72 0.000E+00 &   8.972E-02 1.00E+03 1.79E+01 G  
996.25 0.000E+00 &   2.008E-01 1.00E+03 1.05E+01 G  

K-40     N   9.1551E+00                                      4.57E+11             
1460.82 9.155E+00  (P 2.894E-01 5.12E+00 1.06E+01 G  

Pa-234   N   4.5133E-02                                      1.63E+12             
131.30 1.195E-02 &(  6.836E-02 3.51E+02 1.82E+01 G  
569.50 7.412E-03 %   1.512E-01 1.25E+03 9.30E+00 G  
946.00-4.279E-02 +   1.407E-01 2.07E+02 1.35E+01 G  
880.52-5.987E-02 +   1.506E-01 1.61E+02 1.05E+01 G  
883.24 1.074E-01 ?(  1.391E-01 8.85E+01 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.9093E-01                                      5.12E+12             
238.63 1.909E-01 ?(P 3.427E-02 1.34E+01 4.36E+01 G  
300.09 3.582E-01 +   3.519E-01 6.53E+01 3.18E+00 G  

Pb-214   N   3.5646E-01                                      5.84E+05             
351.93 3.524E-01 *(  3.641E-02 1.14E+01 3.56E+01 G  
295.22 3.644E-01 @(  6.211E-02 1.63E+01 1.84E+01 G  
242.00 2.356E-01 -   1.891E-01 5.61E+01 7.27E+00 G  

Ra-226   N   6.3624E-01                                      5.84E+05             
186.21 6.362E-01  (  3.627E-01 3.84E+01 3.56E+00 G  

Th-234   N   3.4067E-01                                      1.63E+12             
63.30 3.407E-01 ?(  8.643E-01 1.58E+02 3.75E+00 G  
92.59-1.371E-01 -   3.159E-01 1.44E+02 4.34E+00 G  

Tl-208   N   6.1134E-02                                      5.12E+12             
583.19 6.113E-02  (P 1.550E-02 2.00E+01 8.50E+01 G  
277.37-9.300E-04 % P 2.133E-01 9.46E+02 6.60E+00 G  
860.53 1.239E-01 +   1.358E-01 7.43E+01 1.24E+01 G  

U-235    N   4.1824E-02                                      2.57E+11             
143.77 5.760E-02 ?(  1.109E-01 1.21E+02 1.09E+01 G  
205.32 3.634E-02 &(  2.076E-01 3.52E+02 5.02E+00 G  
163.36-2.657E-02 -   2.760E-01 6.34E+02 5.08E+00 G  
185.72 3.928E-02  (  2.272E-02 3.89E+01 5.70E+01 G  

Energy duplication    
93.35 2.889E-01 ?   2.823E-01 6.29E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78        85.        -9.    -0.003   313.46  -4.158E-02   
Th-234      63.21        91.         9.     0.003   315.30   3.407E-01   
Th-234      90.21        64.        -8.    -0.003   288.32  -1.371E-01   
U-235       93.35        92.        23.     0.008   125.78   2.889E-01   
Eu-152     121.56        58.        13.     0.005   175.43   2.807E-02   
Eu-154     121.42        45.        11.     0.004   184.50   1.651E-02   
Pa-234     131.26        79.         4.     0.001   702.16   1.195E-02   
U-235      143.83        76.        11.     0.004   241.65   5.760E-02   
U-235      163.39        99.        -2.    -0.001  1268.07  -2.657E-02   
U-235      185.85        79.        36.     0.013    77.78   3.928E-02   
Ra-226     185.83        78.        36.     0.013    76.81   6.362E-01   
U-235      204.97        47.         3.     0.001   703.81   3.634E-02   
Cs-137     660.87        21.         4.     0.002   320.07   7.017E-03   
Bi-212     727.57        22.        10.     0.004   146.63   2.254E-01   
Eu-152     777.36        12.         8.     0.003   137.14   1.007E-01   
Bi-212     786.60         9.        13.     0.005    86.78   1.791E+00   
Eu-154     871.96        18.        -3.    -0.001   424.84  -4.181E-02   
Pa-234     878.38        16.        -4.    -0.001   322.56  -5.987E-02   
Pa-234     883.01        11.         6.     0.002   176.96   1.074E-01   
Pa-234     945.85        21.        -3.    -0.001   414.52  -4.279E-02   
Eu-152     960.19         3.         2.     0.001   333.53   2.056E-02   
Eu-152    1112.19        19.         1.     0.001   853.93   2.204E-02   
Co-60     1173.85        28.        -6.    -0.002   260.12  -1.293E-02   
Eu-154    1274.52        14.         2.     0.001   669.18   1.064E-02   
Eu-152    1408.12         9.         4.     0.002   226.83   4.769E-02   
Bi-212    1621.22         4.         4.     0.002   164.46   7.576E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.5046E-01    2.5046E-01   8.8810E-02    9.0646E-02  6.070E-02
Am-241 #A   -4.1572E-02   -4.1578E-02   1.3033E-01    1.3036E-01  1.048E-01
Bi-212 #C    4.9960E-01    4.9960E-01   3.9436E-01    3.9519E-01  2.458E-01
Bi-214       3.0823E-01    3.0824E-01   7.4566E-02    7.5872E-02  2.943E-02
Co-60  #A   -1.2135E-03   -1.2284E-03   2.7558E-02    2.7558E-02  2.253E-02
Cs-137 #A    7.0022E-03    7.0173E-03   2.2460E-02    2.2462E-02  1.763E-02
Eu-152 #A    3.1251E-02    3.1400E-02   4.3062E-02    4.3099E-02  4.800E-02
Eu-154 #A    6.0077E-03    6.0529E-03   1.1167E-02    1.1172E-02  1.408E-01
K-40         9.1551E+00    9.1551E+00   9.8782E-01    1.0897E+00  2.894E-01
Pa-234 #A    4.5133E-02    4.5133E-02   7.9868E-02    8.0654E-02  6.836E-02
Pb-212 #     1.9093E-01    1.9093E-01   5.3827E-02    5.6095E-02  3.427E-02
Pb-214       3.5645E-01    3.5646E-01   7.0850E-02    7.3576E-02  3.641E-02
Ra-226 #     6.3622E-01    6.3624E-01   4.8870E-01    4.9061E-01  3.627E-01
Th-234 #A    3.4067E-01    3.4067E-01   1.0741E+00    1.0746E+00  8.643E-01
Tl-208       6.1134E-02    6.1134E-02   2.7485E-02    2.7767E-02  1.550E-02
U-235  #A    4.1824E-02    4.1824E-02   3.2531E-02    3.2642E-02  1.109E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.032E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.0322330E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        ZZZZZZZZZZ                    Sampled:         02/22/13 10:12                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243898-005                    Prepared:        02/25/13 11:31                
Lab ID:          QC680645                      Analyzed:        03/21/13 12:26                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   326 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                      0 U            0.0571       0.0673 U      0.131       0.103           0.9    NC   40  NC    1   

Bismuth-212                        0.202 U        0.387        0.467         0.494       0.287                  NC   40  NC    1   

Bismuth-214                        0.417          0.0917       0.483         0.0901      0.0258                 14.6 40  0.362 1   

Cesium-137                         0.0568         0.0286       0.0955        0.0404      0.0190          0.07   50.7 40  0.560 1   

Cobalt-60                          0.00692 U      0.0259      -0.00128 U     0.0256      0.0209          0.03   NC   40  NC    1   

Europium-152                       0.0326 U       0.0632       0.0300 U      0.0852      0.0532          0.1    NC   40  NC    1   

Europium-154                       0.0191 U       0.0462       0.0153 U      0.0327      0.176           0.2    NC   40  NC    1   

Lead-212                           0.320          0.0683       0.341         0.0716      0.0354                 6.51 40  0.154 1   

Lead-214                           0.413          0.0865       0.454         0.103       0.0465                 9.42 40  0.216 1   

Potassium-40                      16.0            1.49        17.0           1.57        0.301                  5.50 40  0.297 1   

Protactinium-234                   0.0144 U       0.0772       0.0111 U      0.0210      0.0990                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.417          0.0917       0.483         0.0901      0.0258          0.2    14.6 40  0.362 1   

Thallium-208                       0.133          0.0360       0.143         0.0400      0.0174                 7.45 40  0.135 1   

Thorium-232 (By Actinium-228)      0.336          0.107        0.489         0.140       0.0617          0.9    37.1 40  0.620 1   

Thorium-234                        0.0267 U       0.937       -0.0171 U      1.29        1.06                   NC   40  NC    1   

Uranium-235                        0.104 U        0.187        0.0325 U      0.0283      0.142           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243560 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503115690005                                                            Seqnum        : 1503115690006.4                                                         

File          : 1_20130321_005                                                           File          : 1_20130321_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243898-005                                                               Lab ID        : QC680645                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195786                                                                   Batch         : 195786                                                                  

Time          : 21-MAR-2013 11:39                                                        Time          : 21-MAR-2013 12:26                                                       

Sample Amount : 326 g                                                                    Sample Amount : 326 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.05 %                                                                  

Cal           : 21-MAR-2013 08:21:30,09-JAN-2013 09:04:01                                Cal           : 21-MAR-2013 08:21:30,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0          0.1383    0.9    .057053        .057053        0.06726     0.1034   0.9   .13065        .13075             40          1    u     

Bismuth-212                      0.2018     0.2647           .3872          .38734         0.4670      0.2873         .49328        .49386             40          1    u     

Bismuth-214                      0.4171     0.03713          .089752        .091733        0.4829      0.02577        .087387       .090103       15   40   0.362  1    u     

Cesium-137                       0.05685    0.01713   0.07   .028439        .028556        0.09546     0.01900  0.07  .0402         .040433       51   40   0.560  1    u     

Cobalt-60                        0.006921   0.02024   0.03   .025856        .025857        -0.001279   0.02089  0.03  .0256         .0256              40          1    u     

Europium-152                     0.03258    0.05141   0.1    .06321         .063238        0.03000     0.05318  0.1   .085135       .085152            40          1    u     

Europium-154                     0.01908    0.1057    0.2    .046148        .046159        0.01532     0.1760   0.2   .032703       .032713            40          1    u     

Lead-212                         0.3196     0.03276          .062989        .068308        0.3410      0.03540        .065822       .07161        7    40   0.154  1    u     

Lead-214                         0.4134     0.04635          .083339        .086458        0.4543      0.04650        .099547       .10271        9    40   0.216  1    u     

Potassium-40                     16.05      0.2532           1.2526         1.4898         16.96       0.3011         1.3158        1.5677        6    40   0.297  1    u     

Protactinium-234                 0.01444    0.08453          .077109        .077193        0.01109     0.09897        .020789       .020971            40          1    u     

Radium-226 (By Bismuth-214)      0.4171     0.03713   0.2    .089752        .091733        0.4829      0.02577  0.2   .087387       .090103       15   40   0.362  1    u     

Thallium-208                     0.1330     0.01456          .034996        .036034        0.1433      0.01736        .038872       .039957       7    40   0.135  1    u     

Thorium-232 (By Actinium-228)    0.3363     0.06994   0.9    .10454         .10734         0.4893      0.06169  0.9   .13505        .13962        37   40   0.620  1    u     

Thorium-234                      0.02671    0.7697           .93661         .93661         -0.01706    1.060          1.2876        1.2876             40          1    u     

Uranium-235                      0.1036     0.1489    0.18   .18692         .18704         0.03249     0.1420   0.18  .028265       .028342            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 03707-S0013-F062-01DUP  
Sample Description: QC680645, 195786, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130321_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: 707-S0013                    Matrix: S         
Sample Time: 2/22/2013 10:12           Live Time: 2700   sec

Acquisition Time: 3/21/2013 12:26:59        Real Time: 2701   sec
Analysis Time: 3/26/2013 15:51           Dead Time: 0.05   %

Analysis Quantity: 3.260E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.893E-01      1.350E-01      1.396E-01      6.169E-02
Am-241    #AB    6.726E-02      1.307E-01      1.307E-01      1.034E-01
Bi-212    #      4.670E-01      4.933E-01      4.939E-01      2.873E-01
Bi-214           4.829E-01      8.739E-02      9.010E-02      2.577E-02
Co-60     #AB   -1.279E-03      2.560E-02      2.560E-02      2.089E-02
Cs-137    #      9.546E-02      4.020E-02      4.043E-02      1.900E-02
Eu-152    #AB    3.000E-02      8.513E-02      8.515E-02      5.318E-02
Eu-154    #AB    1.532E-02      3.270E-02      3.271E-02      1.760E-01
K-40             1.696E+01      1.316E+00      1.568E+00      3.011E-01
Pa-234    #AB    1.109E-02      2.079E-02      2.097E-02      9.897E-02
Pb-212           3.410E-01      6.582E-02      7.161E-02      3.540E-02
Pb-214           4.543E-01      9.955E-02      1.027E-01      4.650E-02
Ra-226           7.756E-01      5.712E-01      5.736E-01      3.763E-01
Th-234    #AB   -1.706E-02      1.288E+00      1.288E+00      1.060E+00
Tl-208           1.433E-01      3.887E-02      3.996E-02      1.736E-02
U-235     #AB    3.249E-02      2.826E-02      2.834E-02      1.420E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.036E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:51:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321_006.An1               

Sample description                                             
QC680645, 195786, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130321_006.An1

Acquisition information
Start time:                 3/21/2013 12:26:59
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/21/2013 08:21:30
Zero offset:          -0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.954E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2600E+02) = 

8.2905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:51:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1397

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.27       14.  97.13   0.87  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.83       61.  29.18   0.89  3.072E-02
77.26      108.  16.17   0.89  3.251E-02
93.08       76.  24.19   1.11  4.199E-02    93.35   4.100  1.356E+00 Ac228 

93.35   5.760  9.651E-01 U235  
92.59   4.343  1.291E+00 Th234 
93.35   5.760  9.651E-01 U235  

93.08       64.  29.19   0.90  4.199E-02    93.35   4.100  1.119E+00 Ac228 
93.35   5.760  8.091E-01 U235  

185.98       37.  43.50   0.99  4.883E-02   185.72  57.000  4.039E-02 U235  
186.21   3.555  6.483E-01 Ra226 
185.72  57.000  4.039E-02 U235  

186.27       44.  36.82   0.88  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.756E-01 Ra226 

238.57      217.   9.36   1.10  4.342E-02   238.63  43.600  3.410E-01 Pb212 
241.55       45.  34.30   0.31  4.308E-02   242.00   7.268  4.394E-01 Pb214 
276.57        1. 553.78   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.14      108.  14.03   0.93  3.815E-02   295.22  18.414  4.713E-01 Pb214 
299.41       25.  45.78   1.10  3.774E-02   300.09   3.180  6.487E-01 Pb212 
338.43       61.  23.08   1.08  3.484E-02   338.32  11.400  4.684E-01 Ac228 
344.16        7. 141.92   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.97      176.  10.96   1.02  3.392E-02   351.93  35.600  4.486E-01 Pb214 
570.40        8.  93.69   1.33  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.48      100.  12.87   0.89  2.387E-02   583.19  85.000  1.433E-01 Tl208 
609.45      160.   9.05   1.14  2.316E-02   609.31  45.490  4.651E-01 Bi214 
661.62       58.  21.06   0.49  2.188E-02   661.66  84.990  9.546E-02 Cs137 
727.65       17.  52.81   1.46  2.048E-02   727.33   6.650  3.730E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:51:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
777.16        2. 408.59   1.50  1.953E-02   778.90  12.970    PBC<MDA Eu152 
784.64        7. 112.81   1.51  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.45        6. 142.75   1.57  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.05       74.  14.18   0.55  1.749E-02   911.20  26.200  4.984E-01 Ac228 
969.31       16.  48.03   1.65  1.674E-02   968.96  15.900  1.902E-01 Ac228 
995.18        6. 112.07   1.67  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1120.59       39.  28.82   0.79  1.507E-02  1120.29  14.910  5.371E-01 Bi214 
1408.19        4. 146.10   1.96  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      736.   3.77   1.90  1.228E-02  1460.82  10.550  1.696E+01 K40   
1764.40       21.  26.56   2.18  1.046E-02  1764.49  15.310  4.002E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.23    74.80       130.        48. 1.569E+03   74.32   0.449  -      s 
308.94    77.23       116.        95. 2.931E+03   39.90   0.725  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.11    59.27        82.        14.     0.005   194.26   0.871s
Th-234    376.79    94.20       130.        -8.    -0.003   436.17   0.903s
Ac-228    373.41    93.35       109.        76.     0.028    48.38   1.105D
U-235     373.41    93.35       141.        64.     0.024    58.39   0.903D
Pa-234    524.79   131.21       164.       -11.    -0.004   338.21   0.939s
U-235     572.41   143.11       124.        -2.    -0.001  1982.90   0.951s
U-235     654.65   163.68       117.        -3.    -0.001  1009.73   0.970s
U-235     743.83   185.98       109.        37.     0.014    87.01   0.990 
Ra-226    744.99   186.27        83.        44.     0.016    73.64   0.877 
U-235     822.84   205.73       100.        -3.    -0.001  1056.81   1.009s
Pb-212    954.18   238.57        88.       210.     0.078    18.72   1.100 
Pb-214    966.09   241.55        83.        45.     0.017    68.60   0.311s
Pb-214   1180.42   295.14        43.       108.     0.040    28.06   0.931 
Pb-212   1197.50   299.41        55.        25.     0.009    91.56   1.096 
Ac-228   1353.54   338.43        44.        61.     0.022    46.17   1.083 
Eu-152   1376.45   344.16        46.         7.     0.003   283.83   1.135s
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:51:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.69   351.97        62.       176.     0.065    21.91   1.020 
Pa-234   2281.40   570.40        22.         8.     0.003   187.38   1.332s
Tl-208   2333.72   583.48        24.        95.     0.035    25.75   0.887s
Bi-214   2437.58   609.45        14.       160.     0.059    18.10   1.145 
Cs-137   2646.28   661.62        24.        58.     0.021    42.11   0.489s
Eu-154   2891.27   722.86        36.        -4.    -0.001   453.96   1.459s
Bi-212   2910.44   727.65        30.        17.     0.006   105.62   1.462s
Eu-152   3108.49   777.16        21.         2.     0.001   817.18   1.504s
Bi-212   3138.45   784.64        30.         7.     0.003   225.61   1.509s
Tl-208   3441.73   860.45        31.         6.     0.002   285.49   1.568s
Eu-154   3501.89   875.49        29.        -4.    -0.002   363.34   1.578s
Pa-234   3516.32   879.09        27.        -1.     0.000  1383.35   1.584s
Ac-228   3644.19   911.05        16.        74.     0.028    28.37   0.552s
Pa-234   3802.04   950.51        14.        -2.    -0.001   460.00   1.634s
Eu-152   3850.52   962.62        30.        -1.     0.000  1278.87   1.648s
Ac-228   3877.28   969.31        27.        16.     0.006    96.06   1.652s
Eu-154   3980.79   995.18        18.         6.     0.002   224.14   1.672s
Eu-154   4010.78  1002.68        25.        -5.    -0.002   289.97   1.679s
Bi-214   4482.61  1120.59        22.        39.     0.015    57.64   0.785s
Eu-152   5633.52  1408.19        14.         4.     0.001   292.20   1.962s
K-40     5844.19  1460.82        30.       715.     0.265     7.54   1.903 
Bi-214   7059.34  1764.40         5.        21.     0.008    53.13   2.183s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8930E-01                                      5.12E+12             
911.20 4.984E-01 *(P 6.169E-02 1.42E+01 2.62E+01 G  
968.96 1.902E-01 - P 1.389E-01 4.80E+01 1.59E+01 G  
338.32 4.684E-01  (P 1.200E-01 2.31E+01 1.14E+01 G  

Energy duplication    
93.35 1.356E+00 + P 4.339E-01 2.42E+01 4.10E+00 XA 

Am-241   I   6.7258E-02                                      1.58E+05             
59.54 6.726E-02 &(  1.034E-01 9.71E+01 3.59E+01 G  

Bi-212   N   4.6704E-01                                      5.12E+12             
727.33 3.730E-01  (  2.873E-01 5.28E+01 6.65E+00 G  
785.37 1.030E+00 ?(  1.808E+00 1.13E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.824E+00 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 15:51:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.8287E-01                                      5.84E+05             
609.31 4.651E-01  (  2.577E-02 9.05E+00 4.55E+01 G  

1120.29 5.371E-01  (  1.483E-01 2.88E+01 1.49E+01 G  
1764.49 4.002E-01 -   9.922E-02 2.66E+01 1.53E+01 G  

Co-60    T  -1.2791E-03                                      1.93E+03             
1332.49-1.279E-03 &(  2.089E-02 1.00E+03 1.00E+02 G  
1173.23-1.561E-03 %   2.886E-02 1.13E+03 9.98E+01 G  

Cs-137   I   9.5459E-02                                      1.10E+04             
661.66 9.546E-02 @(  1.900E-02 2.11E+01 8.50E+01 G  

Eu-152   I   2.9995E-02                                      4.94E+03             
344.28 2.360E-02 ?(  5.318E-02 1.42E+02 2.66E+01 G  
121.78 0.000E+00 -   5.464E-02 1.00E+03 2.84E+01 G  
778.90 1.945E-02 ?(  1.285E-01 4.09E+02 1.30E+01 G  
964.08-1.554E-02 +   1.620E-01 6.39E+02 1.45E+01 G  

1112.08 0.000E+00 &   1.720E-01 1.00E+03 1.34E+01 G  
1408.01 4.471E-02 ?(  1.008E-01 1.46E+02 2.09E+01 G  

Eu-154   I   1.5321E-02                                      3.14E+03             
873.18-6.098E-02 ?(  1.760E-01 1.82E+02 1.22E+01 G  
123.07 9.544E-04 %   3.718E-02 2.37E+03 4.04E+01 G  

1274.43 0.000E+00 +   1.212E-01 1.00E+03 3.49E+01 G  
723.30-2.882E-02 +   1.050E-01 2.27E+02 2.00E+01 G  

1004.72-5.398E-02 &   1.228E-01 1.45E+02 1.79E+01 G  
996.25 1.038E-01 &(  1.779E-01 1.12E+02 1.05E+01 G  

K-40     N   1.6956E+01                                      4.57E+11             
1460.82 1.696E+01  (P 3.011E-01 3.77E+00 1.06E+01 G  

Pa-234   N   1.1094E-02                                      1.63E+12             
131.30-3.611E-02 ?(  9.897E-02 1.69E+02 1.82E+01 G  
569.50 1.035E-01 &(  1.473E-01 9.37E+01 9.30E+00 G  
946.00-3.169E-02 +   1.152E-01 2.30E+02 1.35E+01 G  
880.52-1.741E-02 &   1.964E-01 6.92E+02 1.05E+01 G  
883.24 6.203E-04 %   2.031E-01 1.99E+04 9.70E+00 G  

Pb-212   N   3.4104E-01                                      5.12E+12             
238.63 3.410E-01  (P 3.540E-02 9.36E+00 4.36E+01 G  
300.09 6.487E-01 +   4.408E-01 4.58E+01 3.18E+00 G  

Pb-214   N   4.5430E-01                                      5.84E+05             
351.93 4.486E-01  (  4.650E-02 1.10E+01 3.56E+01 G  
295.22 4.713E-01  (  6.695E-02 1.40E+01 1.84E+01 G  
242.00 4.394E-01  (  2.084E-01 3.43E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.7558E-01                                      5.84E+05             
186.21 7.756E-01  (  3.763E-01 3.68E+01 3.56E+00 G  

Th-234   N  -1.7057E-02                                      1.63E+12             
63.30-1.706E-02 &(  1.060E+00 3.77E+03 3.75E+00 G  
92.59-1.275E-01 +   4.518E-01 2.18E+02 4.34E+00 G  

Tl-208   N   1.4331E-01                                      5.12E+12             
583.19 1.433E-01  (P 1.736E-02 1.29E+01 8.50E+01 G  
277.37 6.023E-03 % P 1.887E-01 5.54E+02 6.60E+00 G  
860.53 7.830E-02 -   1.761E-01 1.43E+02 1.24E+01 G  

U-235    N   3.2485E-02                                      2.57E+11             
143.77-8.719E-03 ?(  1.420E-01 9.91E+02 1.09E+01 G  
205.32-3.514E-02 +   3.039E-01 5.28E+02 5.02E+00 G  
163.36-3.647E-02 +   3.014E-01 5.05E+02 5.08E+00 G  
185.72 4.039E-02 &(  2.678E-02 4.35E+01 5.70E+01 G  

Energy duplication    
93.35 8.091E-01     3.515E-01 2.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.27        82.        14.     0.005   194.26   6.726E-02   
Th-234      94.20       130.        -8.    -0.003   436.17  -1.275E-01   
U-235       93.35       141.        64.     0.024    58.39   8.091E-01   
Pa-234     131.21       164.       -11.    -0.004   338.21  -3.611E-02   
U-235      143.11       124.        -2.    -0.001  1982.90  -8.719E-03   
U-235      163.68       117.        -3.    -0.001  1009.73  -3.647E-02   
U-235      185.98       109.        37.     0.014    87.01   4.039E-02   
U-235      205.73       100.        -3.    -0.001  1056.81  -3.514E-02   
Eu-152     344.16        46.         7.     0.003   283.83   2.360E-02   
Pa-234     570.40        22.         8.     0.003   187.38   1.035E-01   
Eu-154     722.86        36.        -4.    -0.001   453.96  -2.882E-02   
Bi-212     727.65        30.        17.     0.006   105.62   3.730E-01   
Eu-152     777.16        21.         2.     0.001   817.18   1.945E-02   
Bi-212     784.64        30.         7.     0.003   225.61   1.030E+00   
Eu-154     875.49        29.        -4.    -0.002   363.34  -6.098E-02   
Pa-234     879.09        27.        -1.     0.000  1383.35  -1.741E-02   
Pa-234     950.51        14.        -2.    -0.001   460.00  -3.169E-02   
Eu-152     962.62        30.        -1.     0.000  1278.87  -1.554E-02   
Eu-154     995.18        18.         6.     0.002   224.14   1.038E-01   
Eu-154    1002.68        25.        -5.    -0.002   289.97  -5.398E-02   
Eu-152    1408.19        14.         4.     0.001   292.20   4.471E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8930E-01    4.8930E-01   1.3505E-01    1.3962E-01  6.169E-02
Am-241 #A    6.7250E-02    6.7258E-02   1.3065E-01    1.3075E-01  1.034E-01
Bi-212 #     4.6704E-01    4.6704E-01   4.9328E-01    4.9386E-01  2.873E-01
Bi-214       4.8286E-01    4.8287E-01   8.7387E-02    9.0103E-02  2.577E-02
Co-60  #A   -1.2667E-03   -1.2791E-03   2.5600E-02    2.5600E-02  2.089E-02
Cs-137 #     9.5296E-02    9.5459E-02   4.0200E-02    4.0433E-02  1.900E-02
Eu-152 #A    2.9881E-02    2.9995E-02   8.5135E-02    8.5152E-02  5.318E-02
Eu-154 #A    1.5230E-02    1.5321E-02   3.2703E-02    3.2713E-02  1.760E-01
K-40         1.6956E+01    1.6956E+01   1.3158E+00    1.5677E+00  3.011E-01
Pa-234 #A    1.1094E-02    1.1094E-02   2.0789E-02    2.0971E-02  9.897E-02
Pb-212       3.4104E-01    3.4104E-01   6.5822E-02    7.1610E-02  3.540E-02
Pb-214       4.5428E-01    4.5430E-01   9.9547E-02    1.0271E-01  4.650E-02
Ra-226       7.7556E-01    7.7558E-01   5.7118E-01    5.7360E-01  3.763E-01
Th-234 #A   -1.7057E-02   -1.7057E-02   1.2876E+00    1.2876E+00  1.060E+00
Tl-208       1.4331E-01    1.4331E-01   3.8872E-02    3.9957E-02  1.736E-02
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U-235  #A    3.2485E-02    3.2485E-02   2.8265E-02    2.8342E-02  1.420E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     1.974E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 1.9738043E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/25/13 09:53                
Type:            LCS                           Analyzed:        03/28/13 09:36                
Lab ID:          QC677742                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                15.4                 0.466     118    54-146  

Page 1 of 1                                                                                                                       4.1
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243560 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736003.5                                                  
File          : 2_20130328_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC677742                                                         
Matrix        : Soil                                                             
Batch         : 195786                                                           
Time          : 28-MAR-2013 09:36                                                
Sample Amount : 305 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.24 %                                                           
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   15.38  118   54-146  .46564        .84024        u    

u=use  

Page 1 of 1                                                                                                           1513125736003.5
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC677742, 195786, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/25/2013 09:53           Live Time: 2700   sec

Acquisition Time: 3/28/2013 09:36:49        Real Time: 2706   sec
Analysis Time: 3/28/2013 10:22           Dead Time: 0.24   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.886E-01      2.363E-01      2.397E-01      1.685E-01
Am-241    #AB    1.957E-02      4.647E-01      4.647E-01      3.824E-01
Bi-212    #AB   -2.554E-01      5.032E-01      5.035E-01      4.032E-01
Bi-214           1.506E+01      4.552E-01      1.110E+00      9.549E-02
Co-60     #AB    1.759E-02      6.016E-02      6.017E-02      4.848E-02
Cs-137    #      8.703E-02      6.869E-02      6.894E-02      5.280E-02
Eu-152    #AB    7.826E-02      2.080E-01      2.080E-01      1.691E-01
Eu-154    #AB    7.919E-02      1.749E-01      1.750E-01      1.390E-01
K-40      #      7.991E+00      1.184E+00      1.310E+00      4.982E-01
Pa-234    #AB    2.845E-01      3.752E-01      3.757E-01      2.936E-01
Pb-210    #AB    8.847E+00      1.421E+01      1.424E+01      1.150E+01
Pb-212           6.157E-01      1.386E-01      1.482E-01      9.396E-02
Pb-214           1.606E+01      4.510E-01      1.280E+00      1.231E-01
Ra-226           1.742E+01      1.742E+00      2.275E+00      1.079E+00
Th-230    #AB   -5.552E+00      3.656E+01      3.656E+01      3.002E+01
Th-234    #AB    4.979E-01      1.224E+00      1.225E+00      9.983E-01
Tl-208           1.729E-01      7.381E-02      7.472E-02      4.485E-02
U-235      AB    0.000E+00      4.018E-01      4.018E-01      1.135E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.782E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Sample description                                             
QC677742, 195786, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_003.An1

Acquisition information
Start time:                 3/28/2013 09:36:49
Live time:               2700
Real time:               2706
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0500E+02) = 

8.8613E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/25/2013 09:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0823

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.36        9. 156.85   0.00  0.000E+00
63.52       20. 219.46   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85      926.   5.49   0.85  2.841E-02
77.22     1639.   3.33   0.85  3.018E-02
79.45      172.  20.75   0.86  3.176E-02
84.34      112.  29.86   0.86  3.496E-02
87.26      595.   7.07   0.86  3.669E-02
89.94      276.  13.24   0.87  3.817E-02
92.72       34. 122.89   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  4.797E-01 U235  
93.27       60.  66.50   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.199E+00 Ac228 
93.27       60.  66.50   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.199E+00 Ac228 
122.90       18. 235.94   0.90  4.864E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  3.043E-02 Eu154 
122.93       14. 299.09   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  2.334E-02 Eu154 
121.78  28.410  3.323E-02 Eu152 

133.17       22. 169.74   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.55       18. 232.74   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.291E-01 U235  
186.21      967.   5.53   0.89  4.815E-02   185.72  57.000  1.155E+00 U235  

186.21   3.555  1.853E+01 Ra226 
185.72  57.000  1.155E+00 U235  

238.67      416.   8.94   1.01  4.317E-02   238.63  43.600  7.156E-01 Pb212 
241.94     1574.   3.15   1.01  4.286E-02   242.00   7.268  1.657E+01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.11     3703.   2.01   1.06  3.814E-02   295.22  18.414  1.729E+01 Pb214 
302.58        6. 291.73   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
307.23       17.  98.20   0.42  3.719E-02
311.81        8. 150.55   0.00  3.684E-02
338.30       71.  38.39   0.53  3.494E-02   338.32  11.400  5.683E-01 Ac228 
344.33       22. 132.37   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.975E-02 Eu152 
351.79     6188.   1.40   1.13  3.405E-02   351.93  35.600  1.674E+01 Pb214 
569.17        6. 371.77   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.01      114.  20.50   0.76  2.417E-02   583.19  85.000  1.749E-01 Tl208 
609.33     4959.   1.51   1.31  2.345E-02   609.31  45.490  1.523E+01 Bi214 
661.46       50.  39.46   1.38  2.217E-02   661.66  84.990  8.682E-02 Cs137 
665.60      159.  12.66   0.84  2.208E-02
723.20       26.  50.19   1.43  2.078E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  6.139E-01 Bi212 
727.33   6.650  6.139E-01 Bi212 

723.53       12. 161.39   1.43  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.33   6.650  2.865E-01 Bi212 

768.34      486.   6.12   1.25  2.001E-02
785.99      128.  14.79   1.47  1.972E-02   785.37   1.110  1.925E+01 Bi212 

785.37   1.110  1.925E+01 Bi212 
839.06       59.  31.00   0.87  1.884E-02
860.62       11. 131.96   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
882.91       24.  65.94   1.55  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.36       93.  18.62   1.57  1.779E-02   911.20  26.200  6.565E-01 Ac228 
934.21      251.  10.68   1.68  1.748E-02
962.47       22.  65.33   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.977E-01 Eu152 
969.18       65.  25.18   1.61  1.704E-02   968.96  15.900  7.890E-01 Ac228 

1004.75       13. 117.17   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.34     1107.   3.47   1.56  1.535E-02  1120.29  14.910  1.584E+01 Bi214 
1173.24        8. 164.02   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.19      437.   6.14   1.71  1.426E-02
1275.28       13. 101.53   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1377.61      339.   6.80   1.73  1.313E-02
1385.24       71.  20.59   0.43  1.308E-02
1407.97      151.  11.88   1.90  1.291E-02  1408.01  20.850  1.846E+00 Eu152 

1408.01  20.850  1.846E+00 Eu152 
1460.78      327.   7.03   2.05  1.254E-02  1460.82  10.550  8.104E+00 K40   
1621.03        6. 151.80   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.109E+00 Bi212 
1764.20      937.   3.65   1.90  1.069E-02  1764.49  15.310  1.878E+01 Bi214 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.36       120.         9. 0.000E+00  313.71   0.000  -      
298.88    74.87      1163.       670. 2.359E+04   16.96   0.791  -       M
308.35    77.24      1070.      1304. 4.320E+04    9.28   0.887  -       M
317.25    79.47       475.       101. 3.174E+03   62.86   0.464 TH-227  sM
336.72    84.34       520.        93. 2.660E+03   72.39   0.813 TH-228  sM
348.39    87.26       824.       568. 1.547E+04   18.06   1.034  -       M
359.08    89.93       529.       222. 5.813E+03   32.25   1.025  -       M

1227.69   307.23       138.        17. 4.464E+02  196.40   0.422  -       c
1246.00   311.81       104.         8. 2.308E+02  301.09   0.000  -       c
2660.91   665.60        82.       159. 7.199E+03   22.62   0.844 BI-214  sM
3071.92   768.34       108.       486. 2.428E+04   12.25   1.253 BI-214   M
3354.88   839.06        95.        59. 3.132E+03   62.00   0.875 PB-214  sM
3735.70   934.21       109.       251. 1.436E+04   21.36   1.677 BI-214    
4952.59  1238.19        61.       437. 3.064E+04   12.27   1.708 BI-214    
5510.90  1377.61        49.       339. 2.579E+04   13.61   1.732 BI-214    
5541.48  1385.24        44.        71. 5.452E+03   41.18   0.425  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.54    63.52       962.        20.     0.007   438.93   0.839s
Th-234    370.20    92.72       835.        34.     0.012   245.78   0.868s
U-235     372.74    93.35       759.        60.     0.022   132.99   0.869D
Ac-228    372.74    93.35       759.        60.     0.022   132.99   0.869D
Eu-152    490.96   122.93       855.        14.     0.005   598.18   0.896s
Eu-154    490.84   122.90       902.        18.     0.007   471.87   0.897s
Pa-234    531.87   133.17       701.        22.     0.008   339.48   0.905s
U-235     649.32   162.55       834.        18.     0.007   465.49   0.936s
U-235     744.07   186.26       900.       923.     0.342    11.31   0.958s
Ra-226    743.88   186.21       726.       967.     0.358    11.06   0.888s
Pb-212    953.59   238.67       523.       349.     0.129    22.17   0.890 
Pb-214    966.67   241.94       621.      1561.     0.578     7.35   0.968 
Tl-208   1117.42   279.65       428.       -17.    -0.006   355.54   1.043s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.23   295.11       561.      3699.     1.370     4.02   1.060 
Pb-212   1209.11   302.58       311.         6.     0.002   583.45   1.064 
Ac-228   1351.75   338.26       471.        94.     0.035    66.71   1.099s
Eu-152   1376.00   344.33       421.        22.     0.008   264.74   1.104s
Pb-214   1405.84   351.79       414.      6181.     2.289     2.80   1.126 
Pa-234   2275.15   569.17       214.         6.     0.002   743.55   1.300s
Tl-208   2330.50   583.01       149.       109.     0.041    40.99   0.756s
Bi-214   2435.81   609.33       191.      4950.     1.833     3.02   1.307 
Cs-137   2644.32   661.46       168.        50.     0.018    78.93   1.376s
Eu-154   2892.66   723.53       183.        12.     0.004   322.78   1.426s
Bi-212   2891.32   723.20        71.        26.     0.010   100.39   1.429s
Eu-152   3116.54   779.49       141.       -13.    -0.005   272.31   1.469s
Bi-212   3142.55   785.99       116.       128.     0.048    29.59   1.474 
Tl-208   3441.18   860.62       137.        11.     0.004   263.91   1.532 
Eu-154   3488.32   872.40       139.       -14.    -0.005   244.21   1.541s
Pa-234   3530.36   882.91       110.        24.     0.009   131.88   1.549s
Ac-228   3644.24   911.36       128.        93.     0.035    37.25   1.570 
Eu-152   3848.80   962.47        96.        22.     0.008   130.67   1.608s
Ac-228   3875.65   969.18       108.        65.     0.024    50.37   1.612s
Eu-154   4018.00  1004.75       102.        13.     0.005   234.34   1.637s
Eu-152   4448.21  1112.22       101.        -3.    -0.001   970.59   1.712s
Bi-214   4480.72  1120.34        88.      1105.     0.409     6.94   1.561 
Co-60    4692.52  1173.24        87.         8.     0.003   328.04   1.753s
Eu-154   5101.12  1275.28        78.        13.     0.005   203.06   1.818s
Co-60    5328.23  1332.00        74.        -7.    -0.003   366.36   1.854s
Eu-152   5632.50  1407.97        85.       151.     0.056    23.76   1.900s
K-40     5844.03  1460.78        76.       327.     0.121    14.07   2.046s
Bi-212   6486.06  1621.03        37.         6.     0.002   303.60   2.020s
Bi-214   7059.76  1764.20        43.       932.     0.345     7.38   1.902 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2127E-01                                      5.12E+12             
911.20 6.565E-01 ?(P 1.853E-01 1.86E+01 2.62E+01 G  
968.96 7.890E-01 ?(P 2.930E-01 2.52E+01 1.59E+01 G  
338.32 7.757E-01 ?(P 4.166E-01 3.34E+01 1.14E+01 G  

Energy duplication    
93.35 1.199E+00     1.288E+00 6.65E+01 4.10E+00 XA 

Am-241   I   1.9704E-02                                      1.58E+05             
59.54 1.970E-02 %(  3.865E-01 1.19E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.2800E+00                                      5.12E+12             
727.33 6.139E-01 ?(  4.670E-01 5.02E+01 6.65E+00 G  
785.37 1.925E+01  (  3.766E+00 1.48E+01 1.11E+00 G  

1620.74 1.109E+00 -   2.670E+00 1.52E+02 1.51E+00 G  

Bi-214   N   1.5382E+01                                      5.84E+05             
609.31 1.523E+01  (P 9.901E-02 1.51E+00 4.55E+01 G  

1120.29 1.584E+01  (P 3.133E-01 3.47E+00 1.49E+01 G  
1764.49 1.868E+01 +   3.070E-01 3.69E+00 1.53E+01 G  

Co-60    T   8.4908E-04                                      1.93E+03             
1332.49-1.667E-02 ?(  4.919E-02 1.83E+02 1.00E+02 G  
1173.23 1.839E-02 &(  4.856E-02 1.64E+02 9.98E+01 G  

Cs-137   I   8.6818E-02                                      1.10E+04             
661.66 8.682E-02  (  5.268E-02 3.95E+01 8.50E+01 G  

Eu-152   I   5.0770E-01                                      4.94E+03             
344.28 7.975E-02 &(  1.717E-01 1.32E+02 2.66E+01 G  
121.78 3.323E-02 &(  1.631E-01 2.99E+02 2.84E+01 G  
778.90-1.615E-01 &   3.544E-01 1.36E+02 1.30E+01 G  
964.08 2.977E-01 &(  3.032E-01 6.53E+01 1.45E+01 G  

1112.08-4.705E-02 &   3.735E-01 4.85E+02 1.34E+01 G  
1408.01 1.846E+00  (  2.630E-01 1.19E+01 2.09E+01 G  

Eu-154   I  -2.0771E-01                                      3.14E+03             
873.18-2.077E-01 ?(  4.077E-01 1.22E+02 1.22E+01 G  
123.07 3.043E-02 +   1.177E-01 2.36E+02 4.04E+01 G  

1274.43 8.697E-02 +   1.399E-01 1.02E+02 3.49E+01 G  
723.30 9.530E-02 +   2.493E-01 1.61E+02 2.00E+01 G  

1004.72 1.397E-01 +   2.618E-01 1.17E+02 1.79E+01 G  
996.25 5.207E-03 %   4.408E-01 5.14E+03 1.05E+01 G  

K-40     N   8.1045E+00                                      4.57E+11             
1460.82 8.104E+00 *(P 5.053E-01 7.03E+00 1.06E+01 G  

Pa-234   N   1.7443E-01                                      1.63E+12             
131.30 8.092E-02 ?(  2.245E-01 1.70E+02 1.82E+01 G  
569.50 8.054E-02 ?(  4.901E-01 3.72E+02 9.30E+00 G  
946.00 2.927E-03 &   3.234E-01 6.71E+03 1.35E+01 G  
880.52-6.619E-04 %   4.180E-01 3.83E+04 1.05E+01 G  
883.24 4.399E-01 &(  4.541E-01 6.59E+01 9.70E+00 G  

Pb-212   N   6.0867E-01                                      5.12E+12             
238.63 6.087E-01  (P 9.289E-02 1.11E+01 4.36E+01 G  
300.09 1.522E-01 - P 1.123E+00 2.92E+02 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   1.6872E+01                                      5.84E+05             
351.93 1.674E+01  (P 1.283E-01 1.40E+00 3.56E+01 G  
295.22 1.729E+01  (P 2.580E-01 2.01E+00 1.84E+01 G  
242.00 1.645E+01  (P 6.117E-01 3.67E+00 7.27E+00 G  

Ra-226   N   1.8535E+01                                      5.84E+05             
186.21 1.853E+01 @(  1.204E+00 5.53E+00 3.56E+00 G  

Th-234   N   7.8132E-01                                      1.63E+12             
63.30 9.424E-01 ?(  3.390E+00 2.19E+02 3.75E+00 G  
92.59 6.422E-01  (  1.287E+00 1.23E+02 4.34E+00 G  

Tl-208   N   1.7315E-01                                      5.12E+12             
583.19 1.749E-01  (P 4.538E-02 2.05E+01 8.50E+01 G  
277.37-2.153E-01 & P 6.049E-01 1.78E+02 6.60E+00 G  
860.53 1.609E-01  (P 3.893E-01 1.32E+02 1.24E+01 G  

U-235    N   8.7349E-01                                      2.57E+11             
143.77-2.336E-02 %(  4.613E-01 1.20E+03 1.09E+01 G  
205.32 0.000E+00 &   9.444E-01 1.00E+03 5.02E+00 G  
163.36 2.291E-01 ?(  8.739E-01 2.33E+02 5.08E+00 G  
185.72 1.103E+00 @(  8.354E-02 5.65E+00 5.70E+01 G  

Energy duplication    
93.35 8.531E-01     9.168E-01 6.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.52       962.        20.     0.007   438.93   9.424E-01   
Th-234      92.72       835.        34.     0.012   245.78   6.422E-01   
U-235       93.35       759.        60.     0.022   132.99   8.531E-01   
Eu-152     122.93       855.        14.     0.005   598.18   3.323E-02   
Eu-154     122.90       902.        18.     0.007   471.87   3.043E-02   
Pa-234     133.17       701.        22.     0.008   339.48   8.092E-02   
U-235      162.55       834.        18.     0.007   465.49   2.291E-01   
U-235      186.26       900.       923.     0.342    11.31   1.103E+00   
Eu-152     344.33       421.        22.     0.008   264.74   7.975E-02   
Pa-234     569.17       214.         6.     0.002   743.55   8.054E-02   
Cs-137     661.46       168.        50.     0.018    78.93   8.682E-02   
Eu-154     723.53       183.        12.     0.004   322.78   9.530E-02   
Bi-212     723.20        71.        26.     0.010   100.39   6.139E-01   
Eu-152     779.49       141.       -13.    -0.005   272.31  -1.615E-01   
Bi-212     785.99       116.       128.     0.048    29.59   1.925E+01   
Eu-154     872.40       139.       -14.    -0.005   244.21  -2.077E-01   
Pa-234     882.91       110.        24.     0.009   131.88   4.399E-01   
Eu-152     962.47        96.        22.     0.008   130.67   2.977E-01   
Eu-154    1004.75       102.        13.     0.005   234.34   1.397E-01   
Eu-152    1112.22       101.        -3.    -0.001   970.59  -4.705E-02   
Co-60     1173.24        87.         8.     0.003   328.04   1.839E-02   
Eu-154    1275.28        78.        13.     0.005   203.06   8.697E-02   
Co-60     1332.00        74.        -7.    -0.003   366.36  -1.667E-02   
Eu-152    1407.97        85.       151.     0.056    23.76   1.846E+00   
Bi-212    1621.03        37.         6.     0.002   303.60   1.109E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2127E-01    7.2127E-01   2.2649E-01    2.3244E-01  1.853E-01
Am-241 #A    1.9701E-02    1.9704E-02   4.6970E-01    4.6970E-01  3.865E-01
Bi-212 #     3.2800E+00    3.2800E+00   9.7039E-01    9.8482E-01  4.670E-01
Bi-214       1.5381E+01    1.5382E+01   4.6564E-01    8.4024E-01  9.901E-02
Co-60  #A    8.3966E-04    8.4908E-04   2.0877E-03    2.0881E-03  4.919E-02
Cs-137 #     8.6648E-02    8.6818E-02   6.8522E-02    6.8635E-02  5.268E-02
Eu-152 #C    5.0550E-01    5.0770E-01   1.2062E-01    1.2407E-01  1.717E-01

241 of 444



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:42:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_003.An1               

Eu-154 #A   -2.0630E-01   -2.0771E-01   5.0726E-01    5.0737E-01  4.077E-01
K-40   #     8.1045E+00    8.1045E+00   1.2009E+00    1.2681E+00  5.053E-01
Pa-234 #A    1.7443E-01    1.7443E-01   2.3004E-01    2.3410E-01  2.245E-01
Pb-212       6.0867E-01    6.0867E-01   1.3704E-01    1.4599E-01  9.289E-02
Pb-214       1.6872E+01    1.6872E+01   4.7376E-01    1.0518E+00  1.283E-01
Ra-226 #     1.8534E+01    1.8535E+01   2.0492E+00    2.4041E+00  1.204E+00
Th-234 #A    7.8132E-01    7.8132E-01   1.9203E+00    1.9217E+00  3.390E+00
Tl-208       1.7315E-01    1.7315E-01   7.3921E-02    7.4761E-02  4.538E-02
U-235  #C    8.7349E-01    8.7349E-01   9.8765E-02    1.1362E-01  4.613E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     6.039E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 6.0396442E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243560                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/25/13 10:00                
Lab ID:          QC677741                      Analyzed:        03/28/13 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00377 U        0.0648         0.0529            0.9    
Bismuth-212                          0.101 U          0.237          0.178                    
Bismuth-214                          0.0357           0.0454         0.0281                   
Cesium-137                          -0.000810 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00101 U        0.0182         0.0148            0.03   
Europium-152                         0.0186 U         0.0265         0.0339            0.1    
Europium-154                         0.0195 U         0.0726         0.105             0.2    
Lead-210                             0 U              1.90           1.63                     
Lead-212                            -0.0144 U         0.229          0.0254                   
Lead-214                             0.0132 U         0.0394         0.0309                   
Potassium-40                        -0.198 U          0.545          0.300                    
Protactinium-234                     0.0249 U         0.0534         0.0451                   
Radium-226 (By Bismuth-214)          0.0357           0.0454         0.0281            0.2    
Thallium-208                        -0.0135 U         0.0782         0.0176                   
Thorium-232 (By Actinium-228)       -0.00825 U        0.130          0.0643            0.9    
Thorium-234                          0.125 U          0.215          0.580                    
Uranium-235                          0.0258 U         0.0282         0.0803            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243560 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC677741                                                       

Seqnum : 1503125720008.5                               Matrix        : Soil                                                           

File   : 1_20130328_008                                Batch         : 195786                       Time      : 28-MAR-2013 16:49     

Cal    : 28-MAR-2013 07:31:03,09-JAN-2013 09:04:01     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.04 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.00377      0.0529  0.9   .064768       .064769       u     
Bismuth-212                     0.101         0.178         .23724        .2373         u     
Bismuth-214                     0.0357        0.0281        .04539        .045419       u     
Cesium-137                      -0.000810     0.0170  0.07  .020771       .020771       u     
Cobalt-60                       -0.00101      0.0148  0.03  .0182         .0182         u     
Europium-152                    0.0186        0.0339  0.1   .026543       .026564       u     
Europium-154                    0.0195        0.105   0.2   .072593       .0726         u     
Lead-210                        0             1.63          1.902         1.902         u     
Lead-212                        -0.0144       0.0254        .22924        .22924        u     
Lead-214                        0.0132        0.0309        .03938        .039386       u     
Potassium-40                    -0.198        0.300         .54541        .5455         u     
Protactinium-234                0.0249        0.0451        .05339        .053748       u     
Radium-226 (By Bismuth-214)     0.0357        0.0281  0.2   .04539        .045419       u     
Thallium-208                    -0.0135       0.0176        .078182       .078187       u     
Thorium-232 (By Actinium-228)   -0.00825      0.0643  0.9   .12985        .12985        u     
Thorium-234                     0.125         0.580         .21526        .21559        u     
Uranium-235                     0.0258        0.0803  0.18  .02822        .028269       u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC677741, 195786, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130328_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/25/2013 10:00           Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:49:39        Real Time: 2701   sec
Analysis Time: 3/28/2013 17:34           Dead Time: 0.04   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -7.400E-03      1.167E-01      1.167E-01      5.809E-02
Am-241    #AB   -3.725E-03      6.408E-02      6.408E-02      5.230E-02
Bi-212    #AB    5.500E-02      1.369E-01      1.369E-01      1.036E-01
Bi-214    #AB    1.504E-02      3.552E-02      3.553E-02      2.707E-02
Co-60     #AB    0.000E+00      4.442E-03      4.442E-03      1.839E-02
Cs-137    #AB   -7.532E-04      2.080E-02      2.080E-02      1.703E-02
Eu-152    #AB    1.529E-02      4.292E-02      4.294E-02      3.326E-02
Eu-154    #AB   -2.094E-02      6.435E-02      6.437E-02      4.932E-02
K-40      #AB   -1.955E-01      5.381E-01      5.383E-01      2.957E-01
Pa-234    #AB    0.000E+00      5.898E-02      5.898E-02      1.684E-01
Pb-210    #AB    0.000E+00      1.902E+00      1.902E+00      1.626E+00
Pb-212    #AB   -1.454E-02      2.314E-01      2.314E-01      2.572E-02
Pb-214    #AB    1.272E-02      3.778E-02      3.779E-02      2.966E-02
Ra-226    #      2.835E-01      3.525E-01      3.533E-01      2.649E-01
Th-230    #AB   -7.876E-01      5.653E+00      5.654E+00      4.577E+00
Th-234    #AB    1.476E-01      2.539E-01      2.543E-01      1.954E-01
Tl-208    #AB   -1.333E-02      7.731E-02      7.732E-02      1.741E-02
U-235     #      2.066E-02      2.259E-02      2.265E-02      1.666E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.497E-01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Sample description                                             
QC677741, 195786, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:49:39
Live time:               2700
Real time:               2701
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/25/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.63    60.67        19.        -1.     0.000  1719.37   0.850 
Th-234    253.13    63.30        37.         1.     0.000  1430.04   0.854s
Th-234    368.92    92.26        37.        11.     0.004   172.06   0.884s
Ac-228    373.29    93.35        50.        -5.    -0.002   530.03   0.885D
U-235     373.29    93.35        49.        -4.    -0.001   530.03   0.885D
Eu-152    497.16   124.33        18.         9.     0.003   142.66   0.915s
U-235     577.70   144.47        36.         4.     0.002   407.65   0.937s
U-235     652.95   163.29        45.         8.     0.003   252.82   0.957s
U-235     745.88   186.53        34.        17.     0.006   109.32   0.980s
Ra-226    745.90   186.53        38.        15.     0.006   124.34   0.981s
U-235     820.24   205.12        33.        -2.    -0.001  1024.51   1.000s
Pb-212    954.22   238.63        41.        -8.    -0.003   897.61   1.033s
Tl-208   1109.14   277.37        27.        -3.    -0.001   864.35   1.072s
Pb-212   1200.28   300.15        31.        -2.    -0.001   763.55   1.094s
Eu-152   1375.68   344.01        17.         4.     0.002   278.88   1.137s
Pb-214   1406.29   351.67        25.         5.     0.002   299.26   1.145s
Pa-234   2282.61   570.76        13.         5.     0.002   214.56   1.348s
Tl-208   2332.60   583.26        23.        -8.    -0.003   362.88   1.360s
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.52   609.24        15.         5.     0.002   251.01   1.383s
Eu-154   2894.44   723.71        21.        -3.    -0.001   456.54   1.482s
Bi-212   2906.88   726.82        10.         4.     0.002   236.02   1.486s
Tl-208   3438.70   859.76        15.        -1.     0.000  1151.64   1.597s
Eu-154   3489.75   872.52         9.         1.     0.000   748.89   1.607s
Pa-234   3516.54   879.21        20.        -6.    -0.002   233.62   1.613s
Ac-228   3643.68   910.99        15.        -1.     0.000   355.51   1.638s
Pa-234   3784.63   946.22        11.        -2.    -0.001   413.02   1.665s
Eu-152   3859.39   964.90         9.        -1.    -0.001   612.89   1.679s
Eu-154   3982.52   995.68        13.        -3.    -0.001   364.55   1.704s
Eu-154   4018.19  1004.59         5.         2.     0.001   372.18   1.711s
Eu-152   4444.61  1111.16        10.        -3.    -0.001   330.81   1.792s
Bi-214   4480.13  1120.04        11.         5.     0.002   208.88   1.798s
Eu-154   5094.72  1273.62        10.        -3.    -0.001   318.52   1.908s
Co-60    5325.27  1331.22         7.         0.     0.000  1794.11   1.948s
K-40     5844.63  1460.99        27.        -8.    -0.003    75.55   2.031s
Bi-212   6484.75  1620.91         8.        -2.    -0.001   532.02   2.129s
Bi-214   7058.10  1764.13         3.         3.     0.001   197.09   2.210s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -8.2517E-03                                      5.12E+12             
911.20-8.252E-03 &(P 6.431E-02 1.78E+02 2.62E+01 G  
968.96 3.386E-03 % P 8.612E-02 3.88E+02 1.59E+01 G  
338.32-1.444E-03 & P 8.085E-02 4.45E+03 1.14E+01 G  

Energy duplication    
93.35-9.020E-02 + P 3.101E-01 2.65E+02 4.10E+00 XA 

Am-241   I  -3.7670E-03                                      1.58E+05             
59.54-3.767E-03 &(  5.286E-02 8.60E+02 3.59E+01 G  

Bi-212   N   1.0052E-01                                      5.12E+12             
727.33 1.005E-01 &(  1.781E-01 1.18E+02 6.65E+00 G  
785.37 0.000E+00 -   1.668E+00 1.00E+03 1.11E+00 G  

1620.74-2.978E-01 +   1.245E+00 2.66E+02 1.51E+00 G  

Bi-214   N   3.5700E-02                                      5.84E+05             
609.31 1.460E-02 &(  2.811E-02 1.26E+02 4.55E+01 G  

1120.29 7.147E-02 ?(  1.111E-01 1.04E+02 1.49E+01 G  
1764.49 6.356E-02 &(  8.467E-02 9.85E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.0145E-03                                      1.93E+03             
1332.49-1.014E-03 ?(  1.476E-02 8.97E+02 1.00E+02 G  
1173.23 0.000E+00 +   1.838E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -8.0955E-04                                      1.10E+04             
661.66-8.096E-04 %(  1.700E-02 1.28E+03 8.50E+01 G  

Eu-152   I   1.8605E-02                                      4.94E+03             
344.28 1.569E-02 &(  3.390E-02 1.39E+02 2.66E+01 G  
121.78 2.133E-02 &(  2.227E-02 7.13E+01 2.84E+01 G  
778.90-3.206E-03 %   1.340E-01 2.54E+03 1.30E+01 G  
964.08-1.935E-02 +   9.406E-02 3.06E+02 1.45E+01 G  

1112.08-4.546E-02 +   1.157E-01 1.65E+02 1.34E+01 G  
1408.01-1.044E-03 %   7.009E-02 4.09E+03 2.09E+01 G  

Eu-154   I   1.9505E-02                                      3.14E+03             
873.18 1.754E-02 ?(  1.049E-01 3.74E+02 1.22E+01 G  
123.07 3.240E-04 &   2.299E-02 4.31E+03 4.04E+01 G  

1274.43-2.055E-02 +   5.028E-02 1.59E+02 3.49E+01 G  
723.30-2.293E-02 +   8.333E-02 2.28E+02 2.00E+01 G  

1004.72 2.084E-02 &(  5.875E-02 1.86E+02 1.79E+01 G  
996.25-5.470E-02 +   1.555E-01 1.82E+02 1.05E+01 G  

K-40     N  -1.9814E-01                                      4.57E+11             
1460.82-1.981E-01 ?(P 2.999E-01 3.78E+01 1.06E+01 G  

Pa-234   N   2.4884E-02                                      1.63E+12             
131.30-3.461E-04 %(  4.506E-02 7.91E+03 1.82E+01 G  
569.50 7.426E-02 ?(  1.198E-01 1.07E+02 9.30E+00 G  
946.00-3.413E-02 +   1.104E-01 2.07E+02 1.35E+01 G  
880.52-9.892E-02 +   1.779E-01 1.17E+02 1.05E+01 G  
883.24 0.000E+00 &   2.604E-01 1.00E+03 9.70E+00 G  

Pb-212   N  -1.4366E-02                                      5.12E+12             
238.63-1.437E-02 ?(P 2.542E-02 4.49E+02 4.36E+01 G  
300.09-5.609E-02 +   3.470E-01 3.82E+02 3.18E+00 G  

Pb-214   N   1.3159E-02                                      5.84E+05             
351.93 1.316E-02 ?(  3.093E-02 1.50E+02 3.56E+01 G  
295.22-5.871E-04 %   6.224E-02 6.44E+03 1.84E+01 G  
242.00-7.287E-03 %   1.392E-01 1.17E+03 7.27E+00 G  

Ra-226   N   2.8708E-01                                      5.84E+05             
186.21 2.871E-01  (  2.682E-01 6.22E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.2511E-01                                      1.63E+12             
63.30 4.962E-02 &(  5.798E-01 7.15E+02 3.75E+00 G  
92.59 1.903E-01 ?(  2.520E-01 8.60E+01 4.34E+00 G  

Tl-208   N  -1.3491E-02                                      5.12E+12             
583.19-1.349E-02 ?(P 1.762E-02 1.81E+02 8.50E+01 G  
277.37-3.603E-02 & P 1.485E-01 4.32E+02 6.60E+00 G  
860.53-1.381E-02 +   1.289E-01 5.76E+02 1.24E+01 G  

U-235    N   2.5815E-02                                      2.57E+11             
143.77 2.461E-02 ?(  8.027E-02 2.04E+02 1.09E+01 G  
205.32-2.213E-02 +   1.845E-01 5.12E+02 5.02E+00 G  
163.36 9.843E-02 ?(  1.966E-01 1.26E+02 5.08E+00 G  
185.72 1.958E-02 ?(  1.578E-02 5.47E+01 5.70E+01 G  

Energy duplication    
93.35-5.102E-02 +   2.186E-01 2.65E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.67        19.        -1.     0.000  1719.37  -3.767E-03   
Th-234      63.30        37.         1.     0.000  1430.04   4.962E-02   
Th-234      92.26        37.        11.     0.004   172.06   1.903E-01   
Ac-228      93.35        50.        -5.    -0.002   530.03  -9.020E-02  P
U-235       93.35        49.        -4.    -0.001   530.03  -5.102E-02   
Eu-152     124.33        18.         9.     0.003   142.66   2.133E-02   
U-235      144.47        36.         4.     0.002   407.65   2.461E-02   
U-235      163.29        45.         8.     0.003   252.82   9.843E-02   
U-235      186.53        34.        17.     0.006   109.32   1.958E-02   
Ra-226     186.53        38.        15.     0.006   124.34   2.871E-01   
U-235      205.12        33.        -2.    -0.001  1024.51  -2.213E-02   
Pb-212     238.63        41.        -8.    -0.003   897.61  -1.437E-02  P
Tl-208     277.37        27.        -3.    -0.001   864.35  -3.603E-02  P
Pb-212     300.15        31.        -2.    -0.001   763.55  -5.609E-02   
Eu-152     344.01        17.         4.     0.002   278.88   1.569E-02   
Pb-214     351.67        25.         5.     0.002   299.26   1.316E-02   
Pa-234     570.76        13.         5.     0.002   214.56   7.426E-02   
Tl-208     583.26        23.        -8.    -0.003   362.88  -1.349E-02  P
Bi-214     609.24        15.         5.     0.002   251.01   1.460E-02   
Eu-154     723.71        21.        -3.    -0.001   456.54  -2.293E-02   
Bi-212     726.82        10.         4.     0.002   236.02   1.005E-01   
Tl-208     859.76        15.        -1.     0.000  1151.64  -1.381E-02   
Eu-154     872.52         9.         1.     0.000   748.89   1.754E-02   
Pa-234     879.21        20.        -6.    -0.002   233.62  -9.892E-02   
Ac-228     910.99        15.        -1.     0.000   355.51  -8.252E-03  P
Pa-234     946.22        11.        -2.    -0.001   413.02  -3.413E-02   
Eu-152     964.90         9.        -1.    -0.001   612.89  -1.935E-02   
Eu-154     995.68        13.        -3.    -0.001   364.55  -5.470E-02   
Eu-154    1004.59         5.         2.     0.001   372.18   2.084E-02   
Eu-152    1111.16        10.        -3.    -0.001   330.81  -4.546E-02   
Bi-214    1120.04        11.         5.     0.002   208.88   7.147E-02   
Eu-154    1273.62        10.        -3.    -0.001   318.52  -2.055E-02   
Co-60     1331.22         7.         0.     0.000  1794.11  -1.014E-03   
K-40      1460.99        27.        -8.    -0.003    75.55  -1.981E-01  P
Bi-212    1620.91         8.        -2.    -0.001   532.02  -2.978E-01   
Bi-214    1764.13         3.         3.     0.001   197.09   6.356E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -8.2517E-03   -8.2517E-03   1.2985E-01    1.2985E-01  6.431E-02
Am-241 #A   -3.7664E-03   -3.7670E-03   6.4768E-02    6.4769E-02  5.286E-02
Bi-212 #A    1.0052E-01    1.0052E-01   2.3724E-01    2.3730E-01  1.781E-01
Bi-214 #C    3.5699E-02    3.5700E-02   4.5390E-02    4.5419E-02  2.811E-02
Co-60  #A   -1.0031E-03   -1.0145E-03   1.8200E-02    1.8200E-02  1.476E-02
Cs-137 #A   -8.0796E-04   -8.0955E-04   2.0771E-02    2.0771E-02  1.700E-02
Eu-152 #A    1.8524E-02    1.8605E-02   2.6543E-02    2.6564E-02  3.390E-02
Eu-154 #A    1.9370E-02    1.9505E-02   7.2593E-02    7.2600E-02  1.049E-01
K-40   #A   -1.9814E-01   -1.9814E-01   5.4541E-01    5.4550E-01  2.999E-01
Pa-234 #A    2.4884E-02    2.4884E-02   5.3390E-02    5.3748E-02  4.506E-02
Pb-212 #A   -1.4366E-02   -1.4366E-02   2.2924E-01    2.2924E-01  2.542E-02
Pb-214 #A    1.3158E-02    1.3159E-02   3.9380E-02    3.9386E-02  3.093E-02
Ra-226 #     2.8707E-01    2.8708E-01   3.5694E-01    3.5747E-01  2.682E-01
Th-234 #A    1.2511E-01    1.2511E-01   2.1526E-01    2.1559E-01  5.798E-01
Tl-208 #A   -1.3491E-02   -1.3491E-02   7.8182E-02    7.8187E-02  1.762E-02
U-235  #A    2.5815E-02    2.5815E-02   2.8220E-02    2.8269E-02  8.027E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:34:06

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0178 +0.250082*Channel -2.24833e-008*Channel**2

FWHM (ch) =   3.0583 +0.001205*Channel -5.56751e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.91   -0.22%
978.45      244.70   244.65  0.02%      1.05     1.05    0.23%

1376.96      344.28   344.29 -0.00%      1.15     1.15   -0.32%
3115.71      778.90   778.95 -0.01%      1.59     1.57    1.41%
3856.30      964.08   964.04  0.00%      1.70     1.72   -1.37%
5633.15     1408.01  1408.02 -0.00%      2.02     2.02    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

262 of 444



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/21/2013  Time: 08:21:30

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0287 +0.250081*Channel -1.95373e-008*Channel**2

FWHM (ch) =   3.2528 +0.000974*Channel -2.79346e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.17      121.78   121.80 -0.01%      0.91     0.93   -2.05%
978.51      244.70   244.66  0.02%      1.07     1.04    2.22%

1376.99      344.28   344.29 -0.00%      1.14     1.14    0.41%
3115.61      778.90   778.94 -0.00%      1.48     1.50   -1.58%
3856.23      964.08   964.05  0.00%      1.66     1.65    0.83%
5632.84     1408.01  1408.02 -0.00%      1.96     1.96   -0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/27/2013  Time: 08:34:52

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0039 +0.250099*Channel -2.10542e-008*Channel**2

FWHM (ch) =   3.1621 +0.000913*Channel -8.0834e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.06      121.78   121.81 -0.02%      0.87     0.90   -3.68%
978.33      244.70   244.66  0.02%      1.04     1.01    3.04%

1376.79      344.28   344.29 -0.00%      1.11     1.10    1.18%
3115.31      778.90   778.93 -0.00%      1.48     1.48   -0.30%
3856.00      964.08   964.06  0.00%      1.62     1.64   -0.96%
5632.52     1408.01  1408.01 -0.00%      2.02     2.01    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 18:11:44

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250019*Channel -1.93837e-008*Channel**2

FWHM (ch) =   3.1705 +0.001177*Channel -6.48344e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.22      121.78   121.80 -0.01%      0.93     0.93    0.21%
978.69      244.70   244.66  0.01%      1.08     1.06    0.96%

1377.27      344.28   344.29 -0.00%      1.15     1.17   -1.58%
3116.30      778.90   778.93 -0.00%      1.56     1.55    0.66%
3857.12      964.08   964.05  0.00%      1.68     1.69   -0.22%
5634.16     1408.01  1408.02 -0.00%      1.93     1.93   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/19/2013  Time: 08:05:47

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0852 +0.250271*Channel -5.10956e-008*Channel**2

FWHM (ch) =   3.2419 +0.000788*Channel +6.41554e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.72      121.78   121.89 -0.09%      0.89     0.91   -2.09%
977.39      244.70   244.65  0.02%      1.02     1.01    1.48%

1375.17      344.28   344.15  0.04%      1.09     1.09    0.90%
3114.24      778.90   778.99 -0.01%      1.45     1.44    0.56%
3854.83      964.08   964.08  0.00%      1.57     1.59   -1.33%
5632.02     1408.01  1407.99  0.00%      1.97     1.97    0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

305 of 444



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:46:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0876 +0.250253*Channel -5.2655e-008*Channel**2

FWHM (ch) =   3.0858 +0.000916*Channel -1.86802e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.87     0.88   -1.03%
977.49      244.70   244.66  0.02%      1.00     0.99    0.91%

1375.26      344.28   344.15  0.04%      1.09     1.08    1.40%
3114.54      778.90   779.00 -0.01%      1.37     1.44   -4.94%
3855.15      964.08   964.07  0.00%      1.65     1.58    3.75%
5632.62     1408.01  1408.00  0.00%      1.90     1.91   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

312 of 444



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03

313 of 444
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130319001_QCAsLeft                                                        
Acquired: 3/19/2013 07:36:40
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.94      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.58      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130319001_QCAsLeft.An1

Acquisition information
Start time:                 3/19/2013 07:36:40
Live time:                600
Real time:                630
Dead time:                  4.79 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/19/2013 07:47:36
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0392

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.94    21861.   0.95   1.73  1.891E-02
46.55     6940.   2.17   1.70  1.868E-02
121.79    90253.   0.38   0.94  1.612E-02   121.78  28.410  1.003E+00 QA122 
244.66    17385.   0.91   1.07  1.192E-02   244.70   7.550  9.831E-01 Qa245 
295.91      795.   7.06   0.80  1.073E-02
344.30    48097.   0.49   1.14  9.599E-03   344.28  26.590  9.588E-01 Qa344 
367.78     1275.   4.90   1.19  9.356E-03
411.22     3040.   2.49   1.16  8.906E-03
444.07     4087.   2.10   1.17  8.566E-03
488.77      302.  14.00   1.00  8.103E-03
564.18      424.  10.46   0.73  7.323E-03
586.41      480.   9.86   1.27  7.092E-03
678.72      450.  10.76   1.25  6.136E-03
688.74      922.   6.82   1.19  6.032E-03
719.53      393.  10.47   1.10  5.713E-03
778.93    13195.   1.00   1.58  5.098E-03   778.90  12.970  1.015E+00 Qa779 
810.68      296.  17.05   1.06  4.977E-03
867.39     3869.   2.57   1.58  4.761E-03
919.37      484.  13.67   1.73  4.564E-03
964.04    12517.   1.05   1.68  4.394E-03   964.08  14.500  9.998E-01 Qa964 

1005.15      725.   9.24   1.71  4.293E-03
1085.92     9817.   1.07   3.19  4.096E-03
1089.93     1021.  13.00   3.22  4.086E-03
1112.04    11050.   1.34   1.78  4.032E-03
1212.96     1220.   7.41   1.83  3.786E-03
1407.98    13851.   0.90   2.00  3.309E-03  1408.01  20.850  1.022E+00 Qa1408
1457.50      358.   5.47   1.65  3.188E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.81    40.21     10853.     21861. 1.156E+06    1.91   1.731  -       D
186.27    46.82      7916.      6940. 3.715E+05    4.35   1.696  -       D

1183.72   295.93      1443.       902. 8.410E+04   14.89   1.124  -      s 
1471.14   367.78      1145.      1275. 1.362E+05    9.81   1.186  -      s 
1644.91   411.22      1175.      3040. 3.413E+05    4.99   1.161  -      s 
1776.35   444.07      1421.      4087. 4.771E+05    4.20   1.167  -      s 
1955.16   488.77       778.       302. 3.721E+04   27.99   1.004  -      s 
2256.50   564.09       892.       443. 6.048E+04   21.73   1.172  -      s 
2345.82   586.41       766.       480. 6.773E+04   19.71   1.266  -      s 
2715.14   678.72       760.       450. 7.342E+04   21.53   1.250  -      s 
2755.24   688.74      1012.       922. 1.529E+05   13.65   1.185  -      s 
2878.26   719.49       824.       376. 6.572E+04   27.17   1.387  -      s 
3243.13   810.68       750.       296. 5.947E+04   34.09   1.059  -      s 
3470.05   867.39      1399.      3869. 8.125E+05    5.14   1.575  -        
3678.08   919.37       908.       484. 1.062E+05   27.34   1.730  -        
4021.33  1005.15       722.       725. 1.688E+05   18.48   1.712  -      s 
4344.60  1086.01       642.      9817. 2.397E+06    2.15   3.187  -       D
4360.63  1090.01      8296.      1021. 2.499E+05   25.99   3.219  -       D
4449.11  1112.04      1298.     11050. 2.741E+06    2.69   1.784  -      s 
4853.05  1212.96       818.      1220. 3.221E+05   14.82   1.825  -      s 
5831.88  1457.50         4.       358. 1.121E+05   10.94   1.645  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.20   121.79      7752.     90253.   150.422     0.77   0.936s
Qa-245    978.66   244.66      2720.     17385.    28.975     1.82   1.074 
Qa-344   1377.23   344.30      3267.     48097.    80.162     0.99   1.143s
Qa-779   3116.09   778.93      1170.     13195.    21.992     2.00   1.583s
Qa-964   3856.81   964.04       991.     12517.    20.862     2.11   1.685s
Qa-1408  5633.63  1407.98       131.     13851.    23.085     1.80   1.998s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0028E+00                                      4.94E+03             
121.78 1.003E+00 ?(  2.279E-03 3.85E-01 2.84E+01 G  

Qa-245       9.8310E-01                                      4.94E+03             
244.70 9.831E-01  (  6.871E-03 9.09E-01 7.55E+00 G  

Qa-344       9.5885E-01                                      4.94E+03             
344.28 9.588E-01 *(  2.655E-03 4.93E-01 2.66E+01 G  

Qa-779       1.0155E+00                                      4.94E+03             
778.90 1.015E+00  (  6.134E-03 1.00E+00 1.30E+01 G  

Qa-964       9.9984E-01                                      4.94E+03             
964.08 9.998E-01 ?(  5.858E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0215E+00                                      4.94E+03             
1408.01 1.022E+00 ?(  1.966E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122 #     8.8770E-01    1.0028E+00   7.7136E-03    1.1475E-01  2.279E-03
Qa-245       8.7025E-01    9.8310E-01   1.7882E-02    1.1365E-01  6.871E-03
Qa-344 #     8.4877E-01    9.5885E-01   9.4575E-03    1.0987E-01  2.655E-03
Qa-779 #     8.9891E-01    1.0155E+00   2.0307E-02    1.1770E-01  6.134E-03
Qa-964 #     8.8506E-01    9.9984E-01   2.1055E-02    1.1607E-01  5.858E-03
Qa-1408#     9.0427E-01    1.0215E+00   1.8387E-02    1.1806E-01  1.966E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.0 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.0 keV) 5.9816256E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:23:11
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.59      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:34:24
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130320001_QCAsLeft.An1

Acquisition information
Start time:                 3/20/2013 08:23:11
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17259.   1.19   1.18  1.892E-02
45.49     7087.   1.74   0.82  1.873E-02
46.86     2029.   6.34   0.82  1.868E-02
121.80    89247.   0.36   0.91  1.612E-02   121.78  28.410  9.918E-01 QA122 
244.65    17561.   0.92   1.05  1.192E-02   244.70   7.550  9.932E-01 Qa245 
295.81      876.   8.19   1.10  1.073E-02
344.29    49870.   0.47   1.15  9.599E-03   344.28  26.590  9.943E-01 Qa344 
367.64     1673.   4.43   1.24  9.358E-03
411.19     3721.   2.49   1.18  8.907E-03
444.03     4623.   2.10   1.18  8.566E-03
488.90      598.   8.93   0.95  8.102E-03
563.96      446.  14.23   1.25  7.324E-03
586.24      637.  10.52   1.64  7.093E-03
678.68      532.  11.29   1.63  6.136E-03
688.93     1028.   7.20   1.61  6.030E-03
719.39      345.  16.16   0.72  5.714E-03
778.95    12928.   1.04   1.59  5.098E-03   778.90  12.970  9.951E-01 Qa779 
810.79      340.  16.61   1.34  4.977E-03
867.41     3769.   1.99   1.64  4.762E-03
964.11    12276.   0.96   1.72  4.394E-03   964.08  14.500  9.807E-01 Qa964 

1005.06      622.   8.46   1.39  4.294E-03
1085.93     8080.   1.20   1.81  4.096E-03
1089.87     1370.   4.71   1.81  4.087E-03
1112.04    10739.   1.10   1.85  4.032E-03
1212.92     1083.   4.35   1.94  3.786E-03
1299.18     1182.   3.60   1.88  3.575E-03
1408.00    13479.   0.90   2.03  3.309E-03  1408.01  20.850  9.942E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.43      340.   6.17   1.60  3.189E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.91    39.97      9272.     17259. 9.124E+05    2.38   1.183  -      s 
181.98    45.49      4070.      7087. 3.784E+05    3.48   0.819  -       D
187.47    46.86      7263.      2029. 1.086E+05   12.68   0.821  -       D

1183.07   295.81      1579.       876. 8.162E+04   16.37   1.096  -        
1470.35   367.64      1235.      1673. 1.788E+05    8.87   1.237  -      s 
1644.55   411.19      1380.      3721. 4.178E+05    4.97   1.179  -        
1775.90   444.03      1421.      4623. 5.397E+05    4.21   1.185  -        
1955.36   488.90       867.       598. 7.379E+04   17.87   0.951  -      s 
2255.61   563.96      1280.       446. 6.092E+04   28.45   1.249  -        
2344.77   586.24      1206.       637. 8.986E+04   21.04   1.644  -      s 
2714.57   678.68       991.       532. 8.667E+04   22.58   1.628  -      s 
2755.56   688.93      1202.      1028. 1.704E+05   14.40   1.611  -        
2877.45   719.39       954.       345. 6.041E+04   32.32   0.717  -      s 
3243.11   810.79       891.       340. 6.832E+04   33.23   1.338  -      s 
3469.37   867.34      1311.      3770. 7.918E+05    5.00   1.663  -        
4020.44  1005.06       537.       622. 1.449E+05   16.92   1.389  -        
4344.08  1085.86       628.      8080. 1.972E+06    2.39   1.810  -       D
4359.83  1089.80      1399.      1370. 3.353E+05    9.42   1.812  -       D
4448.57  1112.04       714.     10739. 2.663E+06    2.20   1.852  -        
4852.27  1212.92       315.      1083. 2.862E+05    8.69   1.944  -        
5197.51  1299.18       137.      1182. 3.307E+05    7.20   1.881  -        
5830.95  1457.43        20.       340. 1.066E+05   12.34   1.599  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5569.     89247.   148.745     0.73   0.906 
Qa-245    978.45   244.65      2872.     17561.    29.268     1.84   1.048 
Qa-344   1376.95   344.29      1886.     49870.    83.117     0.95   1.150 
Qa-779   3115.72   778.95      1288.     12928.    21.547     2.07   1.591 
Qa-964   3856.31   964.04      1036.     12411.    20.685     2.11   1.696 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5633.06  1408.00       202.     13479.    22.465     1.79   2.032 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9179E-01                                      4.94E+03             
121.78 9.918E-01  (  1.932E-03 3.64E-01 2.84E+01 G  

Qa-245       9.9319E-01                                      4.94E+03             
244.70 9.932E-01  (  7.062E-03 9.21E-01 7.55E+00 G  

Qa-344       9.9434E-01                                      4.94E+03             
344.28 9.943E-01  (  2.018E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9511E-01                                      4.94E+03             
778.90 9.951E-01  (  6.435E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9148E-01                                      4.94E+03             
964.08 9.915E-01  (  5.991E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9423E-01                                      4.94E+03             
1408.01 9.942E-01  (  2.443E-03 8.97E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7781E-01    9.9179E-01   7.2155E-03    1.1346E-01  1.932E-03
Qa-245       8.7905E-01    9.9319E-01   1.8301E-02    1.1485E-01  7.062E-03
Qa-344       8.8006E-01    9.9434E-01   9.4445E-03    1.1391E-01  2.018E-03
Qa-779       8.8075E-01    9.9511E-01   2.0625E-02    1.1546E-01  6.435E-03
Qa-964       8.7754E-01    9.9148E-01   2.0877E-02    1.1510E-01  5.991E-03
Qa-1408      8.7997E-01    9.9423E-01   1.7844E-02    1.1490E-01  2.443E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.275E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9601293E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130321001_QCAsLeft                                                        
Acquired: 3/21/2013 08:10:34
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/21/2013 08:21:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130321001_QCAsLeft.An1

Acquisition information
Start time:                 3/21/2013 08:10:34
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/21/2013 08:21:30
Zero offset:          -0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.954E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0188

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16974.   1.21   1.20  1.892E-02
45.50     7201.   1.84   0.86  1.873E-02
46.87     2001.   6.50   0.86  1.868E-02
121.80    89449.   0.36   0.91  1.612E-02   121.78  28.410  9.942E-01 QA122 
244.66    17606.   0.92   1.07  1.192E-02   244.70   7.550  9.959E-01 Qa245 
295.92      970.   7.68   1.17  1.073E-02
329.48      318.  17.92   0.80  9.944E-03
344.29    49918.   0.47   1.14  9.599E-03   344.28  26.590  9.954E-01 Qa344 
367.70     1731.   4.33   1.17  9.357E-03
411.21     3599.   2.45   1.25  8.906E-03
444.05     4706.   2.04   1.24  8.566E-03
488.95      601.  10.34   1.40  8.101E-03
564.00      503.  11.07   1.34  7.324E-03
586.36      506.  12.17   1.26  7.092E-03
678.80      555.  10.32   1.31  6.135E-03
688.67     1020.   6.99   1.57  6.033E-03
719.55      408.  13.19   1.06  5.713E-03
778.92    13067.   1.01   1.48  5.098E-03   778.90  12.970  1.006E+00 Qa779 
867.34     3949.   2.39   1.56  4.762E-03
964.04    12416.   1.02   1.66  4.394E-03   964.08  14.500  9.920E-01 Qa964 

1005.18      645.   8.77   1.75  4.293E-03
1085.94     7842.   1.25   1.74  4.096E-03
1090.00     1301.   4.42   1.74  4.086E-03
1112.06    10663.   1.12   1.74  4.032E-03
1212.91     1075.   5.36   1.86  3.786E-03
1299.07     1148.   3.53   1.79  3.575E-03
1407.99    13648.   0.89   1.97  3.309E-03  1408.01  20.850  1.007E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130321001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.54      343.   5.54   1.60  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    39.97      9447.     16974. 8.973E+05    2.43   1.204  -      s 
182.06    45.49      5169.      7201. 3.845E+05    3.68   0.858  -       D
187.54    46.86      7457.      2001. 1.071E+05   13.00   0.859  -       D

1183.51   295.92      1634.       970. 9.040E+04   15.36   1.170  -        
1317.73   329.48      1168.       318. 3.193E+04   35.85   0.800  -      s 
1470.62   367.70      1256.      1731. 1.850E+05    8.66   1.172  -      s 
1644.63   411.21      1309.      3599. 4.041E+05    4.90   1.250  -        
1775.98   444.05      1330.      4706. 5.494E+05    4.08   1.237  -        
1955.58   488.95      1086.       601. 7.419E+04   20.67   1.398  -        
2255.78   564.00      1038.       503. 6.868E+04   22.13   1.344  -        
2345.21   586.36      1130.       506. 7.127E+04   24.34   1.262  -      s 
2715.02   678.80       908.       555. 9.047E+04   20.64   1.308  -        
2754.50   688.67      1162.      1020. 1.692E+05   13.98   1.572  -      s 
2878.05   719.55       859.       408. 7.145E+04   26.38   1.057  -      s 
3469.31   867.34      1242.      3949. 8.293E+05    4.78   1.559  -        
4020.81  1005.18       594.       645. 1.502E+05   17.54   1.754  -      s 
4343.96  1085.88       890.      7842. 1.915E+06    2.50   1.739  -       D
4360.19  1089.93      1001.      1301. 3.185E+05    8.83   1.742  -       D
4448.45  1112.06       756.     10663. 2.644E+06    2.23   1.736  -      s 
4852.04  1212.91       448.      1075. 2.840E+05   10.71   1.856  -        
5196.84  1299.07       121.      1148. 3.211E+05    7.06   1.793  -      s 
5831.06  1457.54         4.       343. 1.076E+05   11.08   1.603  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.17   121.80      5803.     89449.   149.082     0.73   0.912 
Qa-245    978.51   244.66      2798.     17606.    29.343     1.83   1.069 
Qa-344   1376.99   344.29      1902.     49918.    83.196     0.95   1.140 
Qa-779   3115.55   778.92      1191.     13067.    21.779     2.02   1.484 
Qa-964   3856.20   964.04       877.     12416.    20.693     2.04   1.663 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.74  1407.99       220.     13648.    22.746     1.79   1.970 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9417E-01                                      4.94E+03             
121.78 9.942E-01  (  1.973E-03 3.64E-01 2.84E+01 G  

Qa-245       9.9587E-01                                      4.94E+03             
244.70 9.959E-01  (  6.971E-03 9.16E-01 7.55E+00 G  

Qa-344       9.9543E-01                                      4.94E+03             
344.28 9.954E-01  (  2.026E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0059E+00                                      4.94E+03             
778.90 1.006E+00  (  6.189E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9199E-01                                      4.94E+03             
964.08 9.920E-01  (  5.514E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0068E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.552E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7980E-01    9.9417E-01   7.2466E-03    1.1373E-01  1.973E-03
Qa-245       8.8130E-01    9.9587E-01   1.8241E-02    1.1515E-01  6.971E-03
Qa-344       8.8091E-01    9.9543E-01   9.4544E-03    1.1403E-01  2.026E-03
Qa-779       8.9021E-01    1.0059E+00   2.0352E-02    1.1663E-01  6.189E-03
Qa-964       8.7787E-01    9.9199E-01   2.0221E-02    1.1504E-01  5.514E-03
Qa-1408      8.9098E-01    1.0068E+00   1.7986E-02    1.1634E-01  2.552E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.3 keV)     5.301E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.3 keV) 5.9902134E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130327001_QCAsLeft                                                        
Acquired: 3/27/2013 08:24:04
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.87      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130327001_QCAsLeft.An1

Acquisition information
Start time:                 3/27/2013 08:24:04
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/27/2013 08:34:52
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.105E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0204

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    16975.   1.21   1.16  1.892E-02
45.49     7356.   1.72   0.83  1.873E-02
46.83     1971.   6.46   0.83  1.868E-02
121.81    89243.   0.36   0.87  1.612E-02   121.78  28.410  9.927E-01 QA122 
244.66    17698.   0.91   1.04  1.192E-02   244.70   7.550  1.002E+00 Qa245 
295.99      897.   7.68   1.03  1.072E-02
344.29    50379.   0.47   1.11  9.600E-03   344.28  26.590  1.005E+00 Qa344 
367.68     1558.   4.78   1.31  9.357E-03
411.18     3816.   2.40   1.22  8.907E-03
444.04     4704.   1.90   1.29  8.566E-03
488.71      554.  11.10   1.32  8.104E-03
503.73      274.  17.87   0.61  7.948E-03
563.99      470.  13.89   1.30  7.324E-03
586.20      610.  10.57   1.38  7.094E-03
678.88      523.  12.03   0.88  6.134E-03
688.71      956.   7.54   1.36  6.032E-03
719.26      477.  13.98   1.48  5.716E-03
778.92    13039.   1.04   1.48  5.098E-03   778.90  12.970  1.005E+00 Qa779 
810.63      444.  14.66   0.72  4.977E-03
867.35     3914.   2.47   1.57  4.762E-03
919.42      457.  12.54   1.45  4.563E-03
926.13      284.  17.81   1.05  4.538E-03
964.05    12912.   0.98   1.63  4.394E-03   964.08  14.500  1.032E+00 Qa964 

1005.04      714.   7.99   1.19  4.294E-03
1085.92     7929.   1.24   1.74  4.096E-03
1090.01     1423.   3.89   1.75  4.086E-03
1112.05    10852.   1.10   1.79  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98     1035.   5.24   1.86  3.786E-03
1299.16     1127.   3.65   2.07  3.575E-03
1407.98    13817.   0.88   2.03  3.309E-03  1408.01  20.850  1.020E+00 Qa1408
1457.48      341.   6.05   1.75  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.96      9370.     16975. 8.973E+05    2.42   1.156  -      s 
181.89    45.50      4287.      7356. 3.928E+05    3.43   0.832  -       D
187.25    46.84      7126.      1971. 1.055E+05   12.92   0.833  -       D

1183.63   295.99      1480.       897. 8.364E+04   15.36   1.034  -        
1470.34   367.68      1283.      1558. 1.665E+05    9.55   1.305  -      s 
1644.29   411.18      1344.      3816. 4.284E+05    4.80   1.215  -        
1775.75   444.04      1060.      4704. 5.491E+05    3.80   1.295  -        
1954.39   488.71      1076.       554. 6.836E+04   22.20   1.322  -        
2014.47   503.73       814.       274. 3.442E+04   35.74   0.611  -      s 
2255.52   563.99      1307.       470. 6.415E+04   27.79   1.304  -        
2344.33   586.20      1142.       610. 8.593E+04   21.14   1.381  -        
2715.09   678.88      1071.       523. 8.520E+04   24.06   0.879  -      s 
2754.41   688.71      1178.       956. 1.585E+05   15.08   1.357  -        
2876.63   719.26      1135.       477. 8.345E+04   27.97   1.483  -        
3242.15   810.63      1053.       444. 8.920E+04   29.31   0.716  -      s 
3469.08   867.35      1318.      3914. 8.221E+05    4.93   1.574  -        
3677.38   919.42       764.       457. 1.001E+05   25.09   1.448  -        
3704.23   926.13       650.       284. 6.258E+04   35.62   1.055  -      s 
4019.94  1005.04       564.       714. 1.662E+05   15.98   1.192  -      s 
4343.55  1085.84       876.      7929. 1.936E+06    2.48   1.743  -       D
4359.95  1089.93       822.      1423. 3.481E+05    7.79   1.747  -       D
4448.13  1112.05       732.     10852. 2.691E+06    2.19   1.791  -        
4851.99  1212.98       442.      1035. 2.733E+05   10.47   1.860  -        
5196.86  1299.16       132.      1127. 3.152E+05    7.31   2.066  -        
5830.51  1457.48        16.       341. 1.068E+05   12.09   1.755  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.06   121.81      5681.     89243.   148.738     0.73   0.869 
Qa-245    978.33   244.66      2736.     17698.    29.497     1.82   1.044 
Qa-344   1376.78   344.29      1954.     50379.    83.966     0.95   1.114 
Qa-779   3115.28   778.92      1314.     13039.    21.732     2.07   1.478 
Qa-964   3855.94   964.05       790.     12912.    21.519     1.97   1.627 
Qa-1408  5632.37  1407.98       170.     13817.    23.028     1.76   2.027 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9272E-01                                      4.94E+03             
121.78 9.927E-01  (  1.954E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0019E+00                                      4.94E+03             
244.70 1.002E+00  (  6.900E-03 9.09E-01 7.55E+00 G  

Qa-344       1.0055E+00                                      4.94E+03             
344.28 1.005E+00  (  2.055E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0046E+00                                      4.94E+03             
778.90 1.005E+00  (  6.507E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0325E+00                                      4.94E+03             
964.08 1.032E+00  (  5.239E-03 9.84E-01 1.45E+01 G  

Qa-1408      1.0202E+00                                      4.94E+03             
1408.01 1.020E+00  (  2.244E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7777E-01    9.9272E-01   7.2336E-03    1.1356E-01  1.954E-03
Qa-245       8.8590E-01    1.0019E+00   1.8224E-02    1.1583E-01  6.900E-03
Qa-344       8.8905E-01    1.0055E+00   9.5317E-03    1.1518E-01  2.055E-03
Qa-779       8.8828E-01    1.0046E+00   2.0842E-02    1.1657E-01  6.507E-03
Qa-964       9.1292E-01    1.0325E+00   2.0326E-02    1.1961E-01  5.239E-03
Qa-1408      9.0203E-01    1.0202E+00   1.7946E-02    1.1784E-01  2.244E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.356E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0573583E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:20:15
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0202

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
25.57      933.   8.36   0.89  1.941E-02
39.98    17110.   1.20   1.17  1.892E-02
45.47     7483.   1.69   0.83  1.873E-02
46.80     2308.   5.49   0.84  1.868E-02
121.80    89830.   0.36   0.90  1.612E-02   121.78  28.410  9.994E-01 QA122 
244.66    17488.   0.92   1.07  1.192E-02   244.70   7.550  9.902E-01 Qa245 
295.89      907.   8.17   0.97  1.073E-02
344.29    49999.   0.48   1.13  9.599E-03   344.28  26.590  9.980E-01 Qa344 
367.70     1638.   4.89   1.21  9.357E-03
411.18     3702.   2.38   1.13  8.907E-03
444.05     4814.   1.95   1.28  8.566E-03
488.73      649.   9.49   1.27  8.103E-03
503.66      281.  18.43   1.45  7.949E-03
564.00      422.  13.42   1.07  7.324E-03
586.21      607.  10.07   1.33  7.094E-03
674.84      204.  19.89   1.44  6.174E-03
678.74      520.   9.08   1.44  6.134E-03
688.61     1024.   7.18   1.42  6.033E-03
778.93    13270.   1.07   1.52  5.098E-03   778.90  12.970  1.023E+00 Qa779 
810.67      430.  14.22   1.27  4.977E-03
867.32     3891.   2.46   1.49  4.762E-03
964.11    12061.   0.97   1.68  4.394E-03   964.08  14.500  9.646E-01 Qa964 

1005.24      570.   7.75   1.87  4.293E-03
1085.93     7846.   1.23   1.77  4.096E-03
1089.94     1359.   4.44   1.78  4.086E-03
1112.05    10949.   1.11   1.77  4.032E-03
1212.94     1031.   4.56   1.90  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1108.   3.71   2.05  3.575E-03
1407.98    13400.   0.91   2.01  3.309E-03  1408.01  20.850  9.895E-01 Qa1408
1457.64      300.   6.76   0.97  3.188E-03
1528.62      317.   5.62   0.77  3.015E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.27    25.57      2707.       933. 4.806E+04   16.71   0.886  -        
159.88    39.98      9256.     17110. 9.045E+05    2.40   1.166  -      s 
181.86    45.50      4410.      7296. 3.896E+05    3.48   0.835  -       D
187.15    46.82      7041.      2153. 1.152E+05   11.84   0.836  -       D

1183.24   295.89      1634.       907. 8.452E+04   16.34   0.966  -        
1470.43   367.70      1449.      1638. 1.751E+05    9.78   1.213  -      s 
1644.29   411.18      1240.      3702. 4.157E+05    4.77   1.125  -        
1775.77   444.05      1201.      4814. 5.620E+05    3.89   1.279  -        
1954.48   488.73      1048.       649. 8.009E+04   18.98   1.272  -        
2014.20   503.66       891.       281. 3.538E+04   36.86   1.447  -        
2255.53   564.00      1072.       422. 5.762E+04   26.85   1.070  -        
2344.40   586.21      1077.       607. 8.553E+04   20.14   1.333  -        
2715.15   678.90       859.       522. 8.517E+04   20.71   1.315  -        
2754.02   688.61      1217.      1024. 1.698E+05   14.36   1.419  -        
3242.30   810.67       948.       430. 8.649E+04   28.44   1.267  -        
3468.96   867.32      1320.      3891. 8.172E+05    4.92   1.487  -        
4020.78  1005.24       419.       570. 1.329E+05   15.49   1.875  -        
4343.64  1085.85       725.      7846. 1.915E+06    2.46   1.772  -       D
4359.70  1089.87      1139.      1359. 3.325E+05    8.88   1.775  -       D
4448.18  1112.05       784.     10949. 2.715E+06    2.23   1.766  -        
4851.89  1212.94       311.      1031. 2.724E+05    9.12   1.900  -        
5196.70  1299.10       143.      1108. 3.100E+05    7.42   2.046  -      s 
5831.24  1457.64        24.       300. 9.395E+04   13.52   0.972  -      s 
6115.33  1528.62         0.       317. 1.052E+05   11.23   0.769  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5702.     89830.   149.717     0.73   0.898 
Qa-245    978.34   244.66      2848.     17488.    29.147     1.85   1.071 
Qa-344   1376.80   344.29      2047.     49999.    83.331     0.95   1.126 
Qa-779   3115.32   778.93      1584.     13270.    22.116     2.14   1.520 
Qa-964   3855.95   964.05       966.     12380.    20.633     2.09   1.688 
Qa-1408  5632.46  1407.98       235.     13400.    22.333     1.81   2.007 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9938E-01                                      4.94E+03             
121.78 9.994E-01  (  1.957E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9016E-01                                      4.94E+03             
244.70 9.902E-01  (  7.040E-03 9.23E-01 7.55E+00 G  

Qa-344       9.9802E-01                                      4.94E+03             
344.28 9.980E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0225E+00                                      4.94E+03             
778.90 1.023E+00  (  7.147E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9011E-01                                      4.94E+03             
964.08 9.901E-01  (  5.792E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8951E-01                                      4.94E+03             
1408.01 9.895E-01  (  2.638E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8354E-01    9.9938E-01   7.2567E-03    1.1432E-01  1.957E-03
Qa-245       8.7539E-01    9.9016E-01   1.8271E-02    1.1451E-01  7.040E-03
Qa-344       8.8234E-01    9.9802E-01   9.5278E-03    1.1433E-01  2.104E-03
Qa-779       9.0399E-01    1.0225E+00   2.1926E-02    1.1878E-01  7.147E-03
Qa-964       8.7534E-01    9.9011E-01   2.0687E-02    1.1491E-01  5.792E-03
Qa-1408      8.7482E-01    9.8951E-01   1.7930E-02    1.1438E-01  2.638E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1103.3 to  2035.3 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1103.3 to  2035.3 keV) 5.9896984E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130319001_QCAsLeft                                                        
Acquired: 3/19/2013 07:54:54
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.98      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

364 of 444



ORTEC g v - i (1087) Env32  G53W4.26  3/19/2013 08:06:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130319001_QCAsLeft.An1

Acquisition information
Start time:                 3/19/2013 07:54:54
Live time:                600
Real time:                629
Dead time:                  4.58 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/19/2013 08:05:47
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.110E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0604

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    10667.   1.52   1.10  1.774E-02
45.50     5413.   2.03   0.85  1.759E-02
46.90     1561.   7.57   0.85  1.755E-02
121.89    86379.   0.37   0.89  1.556E-02   121.78  28.410  9.939E-01 QA122 
244.65    17621.   0.90   1.02  1.231E-02   244.70   7.550  9.650E-01 Qa245 
295.89      942.   7.65   1.02  1.099E-02
344.15    50542.   0.47   1.10  9.739E-03   344.28  26.590  9.935E-01 Qa344 
367.54     1764.   4.75   1.09  9.494E-03
411.02     3656.   2.31   1.21  9.042E-03
443.89     4936.   1.90   1.20  8.701E-03
488.66      634.   9.56   1.32  8.235E-03
503.42      212.  20.00   0.93  8.082E-03
564.07      656.   7.98   1.26  7.450E-03
566.31      256.  19.86   1.26  7.427E-03
586.19      613.   9.48   1.58  7.221E-03
674.67      230.  18.78   1.35  6.302E-03
678.75      521.   9.10   1.36  6.259E-03
688.71     1138.   7.12   1.44  6.156E-03
719.53      311.  17.30   0.87  5.835E-03
778.99    13487.   1.00   1.45  5.218E-03   778.90  12.970  1.014E+00 Qa779 
810.80      399.  12.94   1.69  5.101E-03
867.47     4035.   2.21   1.58  4.894E-03
919.33      392.  13.85   1.02  4.704E-03
964.08    12896.   1.02   1.57  4.540E-03   964.08  14.500  9.969E-01 Qa964 

1005.01      675.   7.51   1.69  4.432E-03
1085.92     8330.   1.19   1.70  4.219E-03
1089.85     1426.   4.20   1.70  4.209E-03

366 of 444



ORTEC g v - i (1087) Env32  G53W4.26  3/19/2013 08:06:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1112.04    10842.   1.11   1.71  4.150E-03
1212.98     1090.   5.09   1.81  3.885E-03
1299.14     1152.   3.76   1.87  3.658E-03
1407.96    13933.   0.87   1.98  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.32      379.   5.57   1.77  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.47    39.99      5799.     10667. 6.015E+05    3.04   1.098  -      s 
181.47    45.43      3327.      5413. 3.077E+05    4.06   0.847  -       D
187.05    46.83      6202.      1561. 8.890E+04   15.14   0.848  -       D

1182.22   295.89      1578.       942. 8.579E+04   15.31   1.021  -        
1468.66   367.54      1546.      1764. 1.858E+05    9.50   1.088  -      s 
1642.51   411.02      1124.      3656. 4.043E+05    4.62   1.210  -        
1773.93   443.89      1214.      4936. 5.673E+05    3.81   1.196  -        
1952.94   488.66      1014.       634. 7.699E+04   19.13   1.315  -      s 
2011.99   503.42       686.       212. 2.618E+04   39.99   0.930  -      s 
2254.52   564.19      1043.       656. 8.810E+04   15.95   1.263  -       D
2263.51   566.44      1168.       256. 3.452E+04   39.72   1.265  -       D
2342.99   586.19       986.       613. 8.483E+04   18.97   1.577  -      s 
2713.10   678.72       923.       513. 8.189E+04   22.04   1.333  -        
2753.05   688.71      1324.      1138. 1.849E+05   14.24   1.441  -      s 
2876.33   719.53       889.       311. 5.326E+04   34.59   0.868  -      s 
3241.50   810.80       756.       399. 7.822E+04   25.89   1.695  -      s 
3468.23   867.47      1095.      4035. 8.246E+05    4.43   1.584  -        
3675.74   919.33       732.       392. 8.345E+04   27.71   1.018  -      s 
4018.63  1005.01       498.       675. 1.522E+05   15.03   1.687  -      s 
4342.48  1085.82       783.      8330. 1.974E+06    2.39   1.695  -       D
4358.23  1089.76      1079.      1426. 3.388E+05    8.40   1.698  -       D
4447.03  1112.04       753.     10842. 2.612E+06    2.22   1.708  -        
4851.13  1212.98       432.      1090. 2.806E+05   10.18   1.813  -        
5196.09  1299.14       161.      1152. 3.149E+05    7.52   1.866  -        
5829.57  1457.32        14.       379. 1.168E+05   11.14   1.771  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.72   121.89      5128.     86379.   143.965     0.74   0.889 
Qa-245    977.39   244.65      2630.     17621.    29.369     1.80   1.020 
Qa-344   1375.16   344.15      1823.     50542.    84.237     0.94   1.095 
Qa-779   3114.21   778.99      1179.     13487.    22.478     2.00   1.449 
Qa-964   3854.82   964.08       962.     12896.    21.493     2.04   1.574 
Qa-1408  5631.90  1407.96       147.     13933.    23.222     1.74   1.981 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9390E-01                                      4.94E+03             
121.78 9.939E-01  (  1.920E-03 3.68E-01 2.84E+01 G  

Qa-245       9.6504E-01                                      4.94E+03             
244.70 9.650E-01  (  6.543E-03 9.02E-01 7.55E+00 G  

Qa-344       9.9346E-01                                      4.94E+03             
344.28 9.935E-01  (  1.955E-03 4.69E-01 2.66E+01 G  

Qa-779       1.0141E+00                                      4.94E+03             
778.90 1.014E+00  (  6.016E-03 1.00E+00 1.30E+01 G  

Qa-964       9.9688E-01                                      4.94E+03             
964.08 9.969E-01  (  5.588E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0086E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.045E-03 8.70E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7980E-01    9.9390E-01   7.3226E-03    1.1370E-01  1.920E-03
Qa-245       8.5425E-01    9.6504E-01   1.7404E-02    1.1154E-01  6.543E-03
Qa-344       8.7942E-01    9.9346E-01   9.3190E-03    1.1380E-01  1.955E-03
Qa-779       8.9768E-01    1.0141E+00   2.0289E-02    1.1754E-01  6.016E-03
Qa-964       8.8244E-01    9.9688E-01   2.0293E-02    1.1560E-01  5.588E-03
Qa-1408      8.9279E-01    1.0086E+00   1.7551E-02    1.1647E-01  2.045E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.286E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9719539E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

369 of 444



ORTEC g v - i (1087) Env32  G53W4.26  3/19/2013 08:06:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

370 of 444



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:35:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130320001_QCAsLeft.An1

Acquisition information
Start time:                 3/20/2013 08:35:31
Live time:                600
Real time:                628
Dead time:                  4.38 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0593

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10744.   1.48   1.06  1.774E-02
45.46     5336.   1.97   0.81  1.759E-02
46.86     1495.   7.88   0.81  1.756E-02
121.88    85962.   0.37   0.90  1.556E-02   121.78  28.410  9.892E-01 QA122 
244.66    17794.   0.90   1.02  1.231E-02   244.70   7.550  9.746E-01 Qa245 
295.82      953.   8.02   1.04  1.099E-02
344.17    49468.   0.47   1.08  9.739E-03   344.28  26.590  9.725E-01 Qa344 
367.53     1598.   5.09   1.14  9.494E-03
411.03     3821.   2.27   1.15  9.042E-03
443.86     4889.   1.92   1.26  8.701E-03
488.74      600.   9.76   0.90  8.234E-03
563.92      600.   8.63   1.26  7.453E-03
586.27      565.  11.29   1.07  7.221E-03
674.59      252.  16.82   1.35  6.303E-03
678.76      525.   8.70   1.36  6.259E-03
688.71     1129.   6.01   1.47  6.156E-03
719.52      430.  13.82   1.40  5.835E-03
778.99    13414.   1.04   1.48  5.218E-03   778.90  12.970  1.009E+00 Qa779 
810.53      372.  16.36   1.37  5.102E-03
867.44     3886.   2.35   1.52  4.894E-03
919.27      428.  13.98   1.42  4.704E-03
926.29      295.  16.53   1.38  4.678E-03
964.07    12902.   0.99   1.65  4.540E-03   964.08  14.500  9.975E-01 Qa964 

1005.29      699.   7.58   1.83  4.431E-03
1085.94     8115.   1.20   1.68  4.219E-03
1089.78     1316.   4.75   1.68  4.209E-03
1112.05    10966.   1.08   1.72  4.150E-03

373 of 444



ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:46:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.02     1125.   5.48   1.85  3.885E-03
1299.17     1145.   3.54   1.94  3.658E-03
1407.97    13674.   0.88   1.91  3.372E-03  1408.01  20.850  9.900E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.97      5643.     10744. 6.057E+05    2.97   1.059  -      s 
181.32    45.41      2837.      5336. 3.033E+05    3.93   0.814  -       D
186.91    46.80      6192.      1495. 8.514E+04   15.77   0.815  -       D

1182.01   295.82      1744.       953. 8.672E+04   16.04   1.037  -      s 
1468.76   367.53      1520.      1598. 1.683E+05   10.18   1.144  -      s 
1642.69   411.03      1203.      3821. 4.225E+05    4.55   1.152  -        
1773.97   443.86      1225.      4889. 5.618E+05    3.84   1.261  -        
1953.44   488.74       977.       600. 7.291E+04   19.52   0.899  -      s 
2254.11   563.87      1039.       600. 8.046E+04   17.26   1.264  -       D
2343.51   586.27      1168.       565. 7.825E+04   22.58   1.074  -        
2696.72   674.57       750.       276. 4.384E+04   34.72   0.932  -      s 
2713.38   678.73       909.       573. 9.150E+04   20.34   1.336  -      s 
2753.32   688.71      1022.      1129. 1.833E+05   12.03   1.465  -        
2876.55   719.52      1002.       430. 7.374E+04   27.64   1.395  -        
3240.70   810.53       979.       372. 7.287E+04   32.73   1.370  -        
3468.43   867.44      1204.      3886. 7.940E+05    4.70   1.523  -        
3675.84   919.27       850.       428. 9.088E+04   27.97   1.422  -        
3703.96   926.29       630.       295. 6.302E+04   33.06   1.378  -        
4020.15  1005.29       528.       699. 1.577E+05   15.17   1.831  -      s 
4343.00  1085.86       708.      8115. 1.923E+06    2.41   1.676  -       D
4358.34  1089.69      1294.      1316. 3.126E+05    9.50   1.679  -       D
4447.50  1112.05       721.     10966. 2.642E+06    2.17   1.724  -        
4851.79  1213.02       536.      1125. 2.896E+05   10.97   1.850  -        
5196.76  1299.17       135.      1145. 3.130E+05    7.08   1.945  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.73   121.88      5178.     85962.   143.269     0.74   0.897 
Qa-245    977.49   244.66      2614.     17794.    29.656     1.79   1.023 
Qa-344   1375.26   344.15      1762.     50282.    83.804     0.94   1.119 
Qa-779   3114.52   778.99      1383.     13414.    22.357     2.07   1.483 
Qa-964   3855.17   964.07       819.     12902.    21.503     1.98   1.645 
Qa-1408  5632.53  1407.97       176.     13674.    22.790     1.76   1.906 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8924E-01                                      4.94E+03             
121.78 9.892E-01  (  1.929E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7461E-01                                      4.94E+03             
244.70 9.746E-01  (  6.525E-03 8.95E-01 7.55E+00 G  

Qa-344       9.8850E-01                                      4.94E+03             
344.28 9.885E-01  (  1.923E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0088E+00                                      4.94E+03             
778.90 1.009E+00  (  6.515E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9751E-01                                      4.94E+03             
964.08 9.975E-01  (  5.156E-03 9.91E-01 1.45E+01 G  

Qa-1408      9.8997E-01                                      4.94E+03             
1408.01 9.900E-01  (  2.238E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7555E-01    9.8924E-01   7.3137E-03    1.1317E-01  1.929E-03
Qa-245       8.6260E-01    9.7461E-01   1.7450E-02    1.1262E-01  6.525E-03
Qa-344       8.7489E-01    9.8850E-01   9.3123E-03    1.1323E-01  1.923E-03
Qa-779       8.9284E-01    1.0088E+00   2.0927E-02    1.1705E-01  6.515E-03
Qa-964       8.8287E-01    9.9751E-01   1.9768E-02    1.1558E-01  5.156E-03
Qa-1408      8.7620E-01    9.8997E-01   1.7468E-02    1.1436E-01  2.238E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.7 to  2034.7 keV)     5.265E+00  uCi           
Total Decayed Activity ( 1099.7 to  2034.7 keV) 5.9486008E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

376 of 444



ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:46:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

377 of 444



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130319002_BG                                                              
Acquired: 3/19/2013 07:54:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130319002_BG.An1

Acquisition information
Start time:                 3/19/2013 07:54:22
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/19/2013 07:47:36
Zero offset:          -0.023 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.979E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.6757E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    3.2737E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.4690E+00
Pb-214  <    2.5620E+00
Ra-226  <    1.7550E+01
Th-234  <    1.6165E+01
Tl-208  <    6.4120E-01
U-235   <    4.0005E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130319002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130320002_BG                                                              
Acquired: 3/20/2013 08:35:07
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320002_BG.An1

Acquisition information
Start time:                 3/20/2013 08:35:07
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.5873E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.7613E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    1.3509E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.3594E+01
Th-234  <    1.1431E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130321002_BG                                                              
Acquired: 3/21/2013 08:23:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.01      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130321002_BG.An1

Acquisition information
Start time:                 3/21/2013 08:23:22
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/21/2013 08:21:30
Zero offset:          -0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.954E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.5620E+00
Am-241  <    5.9247E-01
Bi-212  <    1.7958E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.7266E+00
Eu-154  <    6.7328E+00
K-40    <    2.8351E+01
Pa-234  <    3.0207E+00
Pb-212  <    2.6483E+00
Pb-214  <    1.9845E+00
Ra-226  <    1.5697E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130327002_BG                                                              
Acquired: 3/27/2013 08:37:08
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.08      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130327002_BG.An1

Acquisition information
Start time:                 3/27/2013 08:37:08
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/27/2013 08:34:52
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.105E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.5675E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.0427E+00
Eu-154  <    1.5055E+01
K-40    <    3.4723E+01
Pa-234  <    2.7018E+00
Pb-212  <    2.3227E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.7550E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 07:36:33
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    4.2719E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.2780E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130319002_BG                                                              
Acquired: 3/19/2013 08:13:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.06      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130319002_BG.An1

Acquisition information
Start time:                 3/19/2013 08:13:03
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/19/2013 08:05:47
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.110E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130319002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    3.2206E+01
Pa-234  <    2.7865E+00
Pb-212  <    7.1437E-01
Pb-214  <    3.5722E+00
Ra-226  <    1.1147E+01
Th-234  <    6.0496E+00
Tl-208  <    1.0911E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130320002_BG                                                              
Acquired: 3/20/2013 08:47:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:57:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320002_BG.An1

Acquisition information
Start time:                 3/20/2013 08:47:22
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.7499E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    1.3527E+01
Tl-208  <    1.0911E+00
U-235   <    4.7380E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503112776

Instrument : HPGE01                           Begun : 03/19/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130319_001     RCCV       QUALITY CONTROL CHEC                          03/19/13 07:36    1.0    1                     

002     1_20130319_002     RIB        BACKGROUND CONTAMINA                          03/19/13 07:54    1.0                          

003     1_20130319_003     SAMPLE     243567-003               Soil       192490    03/19/13 12:37    1.0                          

004     1_20130319_004     SAMPLE     243567-006               Soil       192490    03/19/13 13:36    1.0                          

005     1_20130319_005     SAMPLE     243567-007               Soil       192490    03/19/13 14:28    1.0                          

006     1_20130319_006     SDUP       QC678972                 Soil       195786    03/19/13 15:31    1.0    2            MASS+    

007     1_20130319_007     SAMPLE     243560-003               Soil       195786    03/19/13 16:18    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503114263

Instrument : HPGE01                           Begun : 03/20/13 08:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:23 1.0 1          
002  1_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:35 1.0            
003  1_20130320_003  SAMPLE  243560-005           Soil   195786 03/20/13 09:18 1.0            
004  1_20130320_004  SAMPLE  243560-007           Soil   195786 03/20/13 10:14 1.0            
005  1_20130320_005  SAMPLE  243560-009           Soil   195786 03/20/13 11:03 1.0            
006  1_20130320_006  SAMPLE  243560-011           Soil   195786 03/20/13 12:12 1.0            
007  1_20130320_007  SAMPLE  243561-001           Soil   195786 03/20/13 13:10 1.0            
008  1_20130320_008  SAMPLE  243561-003           Soil   195786 03/20/13 13:59 1.0            
009  1_20130320_009  SAMPLE  243561-005           Soil   195786 03/20/13 14:46 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503115690

Instrument : HPGE01                           Begun : 03/21/13 08:10             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130321_001     RCCV       QUALITY CONTROL CHEC                          03/21/13 08:10    1.0    1                     

002     1_20130321_002     RIB        BACKGROUND CONTAMINA                          03/21/13 08:23    1.0                          

003     1_20130321_003     SAMPLE     243898-001               Soil       195786    03/21/13 09:21    1.0                          

004     1_20130321_004     SAMPLE     243898-004               Soil       195786    03/21/13 10:23    1.0                          

005     1_20130321_005     MSS        243898-005               Soil       195786    03/21/13 11:39    1.0                          

006     1_20130321_006     SDUP       QC680645                 Soil       195786    03/21/13 12:26    1.0                          

007     1_20130321_007     SAMPLE     243898-009               Soil       195786    03/21/13 14:45    1.0                 MASS-    

008     1_20130321_008     SAMPLE     243899-006               Soil       195786    03/21/13 16:23    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503124344

Instrument : HPGE01                           Begun : 03/27/13 08:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130327_001     RCCV       QUALITY CONTROL CHEC                          03/27/13 08:24    1.0    1                     

002     1_20130327_002     RIB        BACKGROUND CONTAMINA                          03/27/13 08:37    1.0                          

003     1_20130327_003     SAMPLE     243274-008               Soil       193467    03/27/13 08:58    1.0                          

004     1_20130327_004     SAMPLE     243274-010               Soil       193467    03/27/13 11:01    1.0                 MASS-    

005     1_20130327_005     SDUP       QC678973                 Soil       195786    03/27/13 12:42    1.0                          

006     1_20130327_006     SDUP       QC677255                 Soil       192289    03/27/13 13:35    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513112794

Instrument : HPGE02                           Begun : 03/19/13 07:54             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130319_001  RCCV    QUALITY CONTROL CHEC               03/19/13 07:54 1.0 1          
002  2_20130319_002  RIB     BACKGROUND CONTAMINA               03/19/13 08:13 1.0            
003  2_20130319_003  SAMPLE  243567-004           Soil   192490 03/19/13 12:38 1.0            
004  2_20130319_004  SAMPLE  243567-005           Soil   192490 03/19/13 13:37 1.0            
005  2_20130319_005  SAMPLE  243560-001           Soil   195786 03/19/13 14:30 1.0            
006  2_20130319_006  MSS     243560-002           Soil   195786 03/19/13 15:31 1.0            
007  2_20130319_007  SAMPLE  243560-004           Soil   195786 03/19/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513114275

Instrument : HPGE02                           Begun : 03/20/13 08:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:35 1.0 1          
002  2_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:47 1.0            
003  2_20130320_003  SAMPLE  243560-006           Soil   195786 03/20/13 09:24 1.0            
004  2_20130320_004  MSS     243560-008           Soil   195786 03/20/13 10:14 1.0            
005  2_20130320_005  SAMPLE  243560-010           Soil   195786 03/20/13 11:04 1.0            
006  2_20130320_006  SAMPLE  243560-012           Soil   195786 03/20/13 12:13 1.0            
007  2_20130320_007  SAMPLE  243561-002           Soil   195786 03/20/13 13:11 1.0            
008  2_20130320_008  SAMPLE  243561-004           Soil   195786 03/20/13 14:00 1.0            
009  2_20130320_009  SAMPLE  243561-006           Soil   195786 03/20/13 14:47 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 17-APR-2013 13:02

Batch Number : 195786                                                            
Dose Rate  : <5 uR/hr              

Date Started : 22-FEB-2013 16:17              Started by : AA2                   

Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

1     243328-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 GS 186                   

1     243898-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 RA226    alias:243328-001

2     243328-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 GS 186                   

2     243898-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 RA226    alias:243328-002

3     243328-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 GS 186                   

3     243898-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 RA226    alias:243328-003

4     243328-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 GS 186                   

4     243898-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 RA226    alias:243328-004

5     243328-005                    Soil     339.3  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:25 GS 186                   

6     243328-006                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 GS 186                   

6     243898-005                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 RA226    alias:243328-006

7     243328-007                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 GS 186                   

7     243898-006                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 RA226    alias:243328-007

8     243328-008                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 GS 186                   

8     243898-007                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 RA226    alias:243328-008

9     243328-009                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 GS 186                   

9     243898-008                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 RA226    alias:243328-009

10    243328-010                    Soil     305.37 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:51 GS 186                   

11    243328-011                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 GS 186                   

11    243898-009                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 RA226    alias:243328-011

12    243328-012                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 GS 186                   

12    243898-010                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 RA226    alias:243328-012

13    243329-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 GS 186                   

13    243899-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 RA226    alias:243329-001

14    243329-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 GS 186                   

14    243899-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 RA226    alias:243329-002

15    243329-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 GS 186                   

15    243899-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 RA226    alias:243329-003

16    243329-004                    Soil     279.41 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:32 GS 186                   

17    243329-005                    Soil     223.48 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:38 GS 186                   

18    243329-006                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 GS 186                   

18    243899-004                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 RA226    alias:243329-006

19    243329-007                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 GS 186                   

19    243899-005                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 RA226    alias:243329-007

20    243329-008                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 GS 186                   

20    243899-006                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 RA226    alias:243329-008

21    243307-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 GS 186                   

21    243560-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 RA226    alias:243307-001

22    243307-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

22    243560-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:243307-002

23    243307-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 GS 186                   

23    243560-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 RA226    alias:243307-003

24    243307-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 GS 186                   

24    243560-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 RA226    alias:243307-004

25    243307-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 GS 186                   

25    243560-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 RA226    alias:243307-005

26    243307-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 GS 186                   

26    243560-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 RA226    alias:243307-006

27    243307-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 GS 186                   
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Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

27    243560-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 RA226    alias:243307-007

28    243307-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 GS 186                   

28    243560-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 RA226    alias:243307-008

29    243307-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 GS 186                   

29    243560-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 RA226    alias:243307-009

30    243307-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 GS 186                   

30    243560-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 RA226    alias:243307-010

31    243307-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 GS 186                   

31    243560-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 RA226    alias:243307-011

32    243307-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 GS 186                   

32    243560-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 RA226    alias:243307-012

33    243306-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 GS 186                   

33    243561-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 RA226    alias:243306-001

34    243306-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 GS 186                   

34    243561-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 RA226    alias:243306-002

35    243306-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 GS 186                   

35    243561-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 RA226    alias:243306-003

36    243306-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 GS 186                   

36    243561-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 RA226    alias:243306-004

37    243306-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 GS 186                   

37    243561-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 RA226    alias:243306-005

38    243306-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 GS 186                   

38    243561-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 RA226    alias:243306-006

39    243330-001                    Miscell. 195.52 22-FEB-2013 16:21 22-FEB-2013 16:21 25-FEB-2013 09:53 GS 186                   

QC1   QC677741   BLANK              Soil     310.29 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:00 GS 186                   

QC2   QC677742   LCS                Soil     304.67 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 09:53 GS 186                   

6     QC677743   SDUP of 243328-006 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 GS 186                   

22    QC677744   SDUP of 243307-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

28    QC677745   SDUP of 243307-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 GS 186                   

22    QC678972   SDUP of 243560-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:QC677744  

28    QC678973   SDUP of 243560-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 RA226    alias:QC677745  

6     QC680645   SDUP of 243898-005 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 RA226    alias:QC677743  
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828E: 

SDG# 

243561 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828ECov_HPSCT012.wpd 
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LOC 
Please feel free to contact us if you have any questions. 

Sincerely, 

~~fov-
Andrew Kong 
Project Manager/Chemist 

29828ECov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828ECov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

21-Feb-2013 12-PCT-315-017 243561-005 N GEN PREP HASL300 3 

21-Feb-2013 12-PCT-315-016 243561-004 N GEN PREP HASL300 3 

21-Feb-2013 12-PCT-315-018 243561-006 N GEN PREP HASL300 3 

21-Feb-2013 12-PCT-315-015 243561-003 N GEN PREP HASL300 3 

21-Feb-2013 12-PCT-315-014 243561-002 N GEN PREP HASL300 3 

21-Feb-2013 12-PCT-315-013 243561-001 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828ECov_HPSCT012.wpd 



Lab Reporting Batch ID: 243561 

EDD Filename: 243561 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828ECov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29828ECov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

243561 
(No Outliers) 



LDC #: 29828E35 
SDG #: 243561 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: G/lf /() 
Page:~of_\ 

Reviewer: Cl\ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. .. ;:.-.. .4.,. .. 

I. Technical holdina times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix soike/Matrix soike duolicates 

VI. Duolicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duolicates 

YII 
r:,:_,,., .._, __ ,,_ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
5 

1 12-PCT-315-013 11 

2 12-PCT-315-014 12 

3 12-PCT-315-015 13 

4 12-PCT-315-016 14 

5 12-PCT-315-017 15 

6 12-PCT-315-018 16 

7 17 

8 18 

9 19 

10 20 

- Sampling dates: 

A 
Dr 
-
N 

N cs 
N LC':> 
N 

N 

N 

---
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

""mmAnh:: 

~ ,rJ\, /(~ 
- . 

' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828E35W.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243561
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-315-013       243561-001
12-PCT-315-014       243561-002
12-PCT-315-015       243561-003
12-PCT-315-016       243561-004
12-PCT-315-017       243561-005
12-PCT-315-018       243561-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/03/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 266

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243561
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/21/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

No analytical problems were encountered.

Page 1 of 1
11.0
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Chain of Custody
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r■:;;;::) TETRA TECH EC, INC. 

~ 1230 Columbia St Suite 750 ' 

er San Diego, CA 92101 

Project Name 
Parcel C Trench Survey 

Project Location 
HUNTERS POINT 

SamplerKe R 
, OLF£ 

Project Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-315-013 2121/2013 

12-PCT-315-014 2121/2013 

12-PCT-315-015 2121/2013 

12-PCT-315-016 2/2112013 

12-PCT-315-017 2121/2013 

12-PCT-315-018 ' 2/21/2013 

J/~~{3 
PO Number 

Project Number 

Airbill Number 

Project Contact Phone 

TIME Containers 

\?5C 1 

\'~L\5 1 

1q~ 1 

l~~ 1 

J '1,,;if) 1 · 

l~:30 1 

Chain-of-Custody Record TS 00411 Page 1 of 1 

G s A LABORATORY NAME 

N/A A R L ProjQCt Information 
M 9 p ONSITE - Curtis & Section 40440012 M 0 H Tompkins, LTD. 
A A 
s ~ORATORY JD.a . •. , ·.tf.,,,!. N/A p 
E lq,1d- ~2>0(1) ·tJ~t ;;l!-·-/3 () _";df(/ I~ 415-615-2733 C . =lt~J.,.f- I\~•( AOJ , 1.'\Ti--1 

T 
. 

• t 

LEVEL TYPE A 1 1 I COMMENTS LOCATION SAMPLE ID 
T 

2 S1 ~ □ □ IHIIIHIIIIIIIIIIHll~lllllrnlllillrnl 
2 S1 ~ □ □ I 111111111 I Ullllllllll!ll l HI I H~ 111111111 
2 S1 ~ □ □ I HII !II I IIHlllll!HI 1111111 H H~N 1111 I~ Ml 
2 S1 ~ □ □ I HII Ill m 1111111mm1111111 ~111111 m Hll 11111111 
2 S1 ~ □ □ 111111 ill I ■~l!HI I 11111 ~110111~ HIii I Ill 1111 
2 S1 ~ □ □ I Hll 1111 HI 11~1~1111 !IIII IHIDll l~HIIIII Ill I IIII 

LABORATORY INSTRUCTIONS/COMMENTS SAMPLING COMMENTS· 

r431s 
1-----'--='--=-----+--->-=-i<=--+--...,__,1o--_-,-------+--------'-------'--"-----_,..........j Systematic 

Time 

Date SAMPLE CONDITION Ul'ONRECEIPT (FOR LABORATORY) 

1--------~---1------1-------------1 TEMPERATURE, SAMPLE CONDITION; COOLER S8AL: 
Company Time Company 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-013                Received:        02/21/13                      
Lab ID:          243561-001                    Prepared:        02/26/13 09:15                
Matrix:          Soil                          Analyzed:        03/20/13 13:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0249 U        0.166          0.136            0.9     
Bismuth-212                           1.23            0.545          0.276                    
Bismuth-214                           0.870           0.115          0.0433                   
Cesium-137                           -0.00639 U       0.0317         0.0256           0.07    
Cobalt-60                            -0.00144 U       0.0314         0.0257           0.03    
Europium-152                          0.0273 U        0.0638         0.0583           0.1     
Europium-154                         -0.0254 U        0.221          0.180            0.2     
Lead-212                              1.16            0.109          0.0506                   
Lead-214                              1.02            0.120          0.0473                   
Potassium-40                          9.70            1.00           0.291                    
Protactinium-234                      0.0361 U        0.0936         0.119                    
Radium-226 (By Bismuth-214)           0.870           0.115          0.0433           0.2     
Thallium-208                          0.381           0.0578         0.0217                   
Thorium-232 (By Actinium-228)         1.43            0.193          0.0557           0.9     
Thorium-234                           1.30 U          0.737          1.34                     
Uranium-235                           0.0860 U        0.0515         0.173            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-014                Received:        02/21/13                      
Lab ID:          243561-002                    Prepared:        02/26/13 09:24                
Matrix:          Soil                          Analyzed:        03/20/13 13:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:45                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.0775         0.0890            0.9     
Bismuth-212                          0.300            0.363          0.197                     
Bismuth-214                          0.260            0.0640         0.0289                    
Cesium-137                           0.000855 U       0.0178         0.0146            0.07    
Cobalt-60                            0.000772 U       0.00367        0.0224            0.03    
Europium-152                         0.0249 U         0.0375         0.0396            0.1     
Europium-154                         0.00531 U        0.0103         0.108             0.2     
Lead-212                             0.221            0.0545         0.0308                    
Lead-214                             0.249            0.0624         0.0299                    
Potassium-40                         0.842            0.385          0.271                     
Protactinium-234                     0.0208 U         0.0756         0.0749                    
Radium-226 (By Bismuth-214)          0.260            0.0640         0.0289            0.2     
Thallium-208                         0.0907           0.0334         0.0166                    
Thorium-232 (By Actinium-228)        0.195            0.0880         0.0494            0.9     
Thorium-234                          0.967            0.912          0.671                     
Uranium-235                          0.0397 U         0.0356         0.119             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-015                Received:        02/21/13                      
Lab ID:          243561-003                    Prepared:        02/26/13 09:30                
Matrix:          Soil                          Analyzed:        03/20/13 13:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:36                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0296 U        0.139          0.112             0.9     
Bismuth-212                          0.354           0.387          0.253                     
Bismuth-214                          0.497           0.0869         0.0254                    
Cesium-137                           0.00290 U       0.0248         0.0201            0.07    
Cobalt-60                            0 U             0.00957        0.00557           0.03    
Europium-152                         0.0618          0.0629         0.0568            0.1     
Europium-154                        -0.0536 U        0.185          0.145             0.2     
Lead-212                             0.387           0.0672         0.0335                    
Lead-214                             0.409           0.0824         0.0371                    
Potassium-40                         8.68            0.997          0.306                     
Protactinium-234                     0.00877 U       0.0221         0.0911                    
Radium-226 (By Bismuth-214)          0.497           0.0869         0.0254            0.2     
Thallium-208                         0.143           0.0395         0.0185                    
Thorium-232 (By Actinium-228)        0.572           0.140          0.0628            0.9     
Thorium-234                          0.741 U         0.578          0.874                     
Uranium-235                          0.0394 U        0.0318         0.138             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-016                Received:        02/21/13                      
Lab ID:          243561-004                    Prepared:        02/26/13 09:37                
Matrix:          Soil                          Analyzed:        03/20/13 14:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0173 U        0.134          0.109            0.9     
Bismuth-212                           0.201 U         0.285          0.211                    
Bismuth-214                           0.231           0.0737         0.0344                   
Cesium-137                            0.0103 U        0.0229         0.0175           0.07    
Cobalt-60                             0.00350 U       0.0142         0.0186           0.03    
Europium-152                          0.0151 U        0.0558         0.0443           0.1     
Europium-154                         -0.00126 U       0.154          0.127            0.2     
Lead-212                              0.200           0.0607         0.0346                   
Lead-214                              0.273           0.0691         0.0441                   
Potassium-40                          7.95            0.971          0.295                    
Protactinium-234                      0.0284 U        0.0968         0.0820                   
Radium-226 (By Bismuth-214)           0.231           0.0737         0.0344           0.2     
Thallium-208                          0.0825          0.0340         0.0170                   
Thorium-232 (By Actinium-228)         0.246           0.102          0.0535           0.9     
Thorium-234                           0.513 U         0.327          0.948                    
Uranium-235                           0.0450 U        0.0307         0.119            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-017                Received:        02/21/13                      
Lab ID:          243561-005                    Prepared:        02/26/13 09:48                
Matrix:          Soil                          Analyzed:        03/20/13 14:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0421 U         0.145          0.117             0.9    
Bismuth-212                          0.699            0.422          0.279                    
Bismuth-214                          0.469            0.100          0.0425                   
Cesium-137                           0.00505 U        0.0186         0.0145            0.07   
Cobalt-60                           -0.000223 U       0.0268         0.0221            0.03   
Europium-152                         0.0403 U         0.0830         0.0530            0.1    
Europium-154                         0.0382 U         0.0562         0.132             0.2    
Lead-212                             0.516            0.0835         0.0424                   
Lead-214                             0.582            0.0935         0.0350                   
Potassium-40                         9.69             0.988          0.256                    
Protactinium-234                     0.0321 U         0.112          0.0752                   
Radium-226 (By Bismuth-214)          0.469            0.100          0.0425            0.2    
Thallium-208                         0.156            0.0409         0.0192                   
Thorium-232 (By Actinium-228)        0.658            0.118          0.0542            0.9    
Thorium-234                          0.840 U          0.645          0.971                    
Uranium-235                          0.0483 U         0.0369         0.136             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-018                Received:        02/21/13                      
Lab ID:          243561-006                    Prepared:        02/26/13 09:56                
Matrix:          Soil                          Analyzed:        03/20/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0667 U         0.130          0.102             0.9    
Bismuth-212                          0.341            0.391          0.235                    
Bismuth-214                          0.242            0.0619         0.0299                   
Cesium-137                          -0.000475 U       0.0209         0.0172            0.07   
Cobalt-60                           -0.00711 U        0.0248         0.0193            0.03   
Europium-152                         0.0343 U         0.0450         0.0395            0.1    
Europium-154                         0.0124 U         0.0385         0.113             0.2    
Lead-212                             0.281            0.0614         0.0325                   
Lead-214                             0.332            0.0732         0.0363                   
Potassium-40                         8.05             0.907          0.259                    
Protactinium-234                     0.000502 U       0.0668         0.0550                   
Radium-226 (By Bismuth-214)          0.242            0.0619         0.0299            0.2    
Thallium-208                         0.0853           0.0318         0.0161                   
Thorium-232 (By Actinium-228)        0.259            0.103          0.0714            0.9    
Thorium-234                          0.189 U          0.261          0.884                    
Uranium-235                          0.0330 U         0.0237         0.114             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/25/13 10:00                
Lab ID:          QC677741                      Analyzed:        03/28/13 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00377 U        0.0648         0.0529            0.9    
Bismuth-212                          0.101 U          0.237          0.178                    
Bismuth-214                          0.0357           0.0454         0.0281                   
Cesium-137                          -0.000810 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00101 U        0.0182         0.0148            0.03   
Europium-152                         0.0186 U         0.0265         0.0339            0.1    
Europium-154                         0.0195 U         0.0726         0.105             0.2    
Lead-210                             0 U              1.90           1.63                     
Lead-212                            -0.0144 U         0.229          0.0254                   
Lead-214                             0.0132 U         0.0394         0.0309                   
Potassium-40                        -0.198 U          0.545          0.300                    
Protactinium-234                     0.0249 U         0.0534         0.0451                   
Radium-226 (By Bismuth-214)          0.0357           0.0454         0.0281            0.2    
Thallium-208                        -0.0135 U         0.0782         0.0176                   
Thorium-232 (By Actinium-228)       -0.00825 U        0.130          0.0643            0.9    
Thorium-234                          0.125 U          0.215          0.580                    
Uranium-235                          0.0258 U         0.0282         0.0803            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/25/13 09:53                
Type:            LCS                           Analyzed:        03/28/13 09:36                
Lab ID:          QC677742                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                15.4                 0.466     118    54-146  

Page 1 of 1                                                                                                                       4.1
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:34:06

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0178 +0.250082*Channel -2.24833e-008*Channel**2

FWHM (ch) =   3.0583 +0.001205*Channel -5.56751e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.91   -0.22%
978.45      244.70   244.65  0.02%      1.05     1.05    0.23%

1376.96      344.28   344.29 -0.00%      1.15     1.15   -0.32%
3115.71      778.90   778.95 -0.01%      1.59     1.57    1.41%
3856.30      964.08   964.04  0.00%      1.70     1.72   -1.37%
5633.15     1408.01  1408.02 -0.00%      2.02     2.02    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

14 of 266



Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:46:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0876 +0.250253*Channel -5.2655e-008*Channel**2

FWHM (ch) =   3.0858 +0.000916*Channel -1.86802e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.87     0.88   -1.03%
977.49      244.70   244.66  0.02%      1.00     0.99    0.91%

1375.26      344.28   344.15  0.04%      1.09     1.08    1.40%
3114.54      778.90   779.00 -0.01%      1.37     1.44   -4.94%
3855.15      964.08   964.07  0.00%      1.65     1.58    3.75%
5632.62     1408.01  1408.00  0.00%      1.90     1.91   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:23:11
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.59      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:35:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130320002_BG                                                              
Acquired: 3/20/2013 08:35:07
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130320002_BG                                                              
Acquired: 3/20/2013 08:47:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

27 of 266



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503114263

Instrument : HPGE01                           Begun : 03/20/13 08:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:23 1.0 1          
002  1_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:35 1.0            
003  1_20130320_003  SAMPLE  243560-005           Soil   195786 03/20/13 09:18 1.0            
004  1_20130320_004  SAMPLE  243560-007           Soil   195786 03/20/13 10:14 1.0            
005  1_20130320_005  SAMPLE  243560-009           Soil   195786 03/20/13 11:03 1.0            
006  1_20130320_006  SAMPLE  243560-011           Soil   195786 03/20/13 12:12 1.0            
007  1_20130320_007  SAMPLE  243561-001           Soil   195786 03/20/13 13:10 1.0            
008  1_20130320_008  SAMPLE  243561-003           Soil   195786 03/20/13 13:59 1.0            
009  1_20130320_009  SAMPLE  243561-005           Soil   195786 03/20/13 14:46 1.0            

Standards used:  1=S19582

Page 1 of 1

31 of 266



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513114275

Instrument : HPGE02                           Begun : 03/20/13 08:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:35 1.0 1          
002  2_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:47 1.0            
003  2_20130320_003  SAMPLE  243560-006           Soil   195786 03/20/13 09:24 1.0            
004  2_20130320_004  MSS     243560-008           Soil   195786 03/20/13 10:14 1.0            
005  2_20130320_005  SAMPLE  243560-010           Soil   195786 03/20/13 11:04 1.0            
006  2_20130320_006  SAMPLE  243560-012           Soil   195786 03/20/13 12:13 1.0            
007  2_20130320_007  SAMPLE  243561-002           Soil   195786 03/20/13 13:11 1.0            
008  2_20130320_008  SAMPLE  243561-004           Soil   195786 03/20/13 14:00 1.0            
009  2_20130320_009  SAMPLE  243561-006           Soil   195786 03/20/13 14:47 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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Gamma Sample Preparation Summary
as of 03-APR-2013 14:46

Batch Number : 195786                                                            
Dose Rate  : <5 uR/hr              

Date Started : 22-FEB-2013 16:17              Started by : AA2                   

Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

1     243328-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 GS 186                   

1     243898-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 RA226    alias:243328-001

2     243328-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 GS 186                   

2     243898-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 RA226    alias:243328-002

3     243328-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 GS 186                   

3     243898-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 RA226    alias:243328-003

4     243328-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 GS 186                   

4     243898-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 RA226    alias:243328-004

5     243328-005                    Soil     339.3  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:25 GS 186                   

6     243328-006                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 GS 186                   

6     243898-005                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 RA226    alias:243328-006

7     243328-007                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 GS 186                   

7     243898-006                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 RA226    alias:243328-007

8     243328-008                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 GS 186                   

8     243898-007                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 RA226    alias:243328-008

9     243328-009                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 GS 186                   

9     243898-008                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 RA226    alias:243328-009

10    243328-010                    Soil     305.37 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:51 GS 186                   

11    243328-011                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 GS 186                   

11    243898-009                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 RA226    alias:243328-011

12    243328-012                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 GS 186                   

12    243898-010                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 RA226    alias:243328-012

13    243329-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 GS 186                   

13    243899-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 RA226    alias:243329-001

14    243329-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 GS 186                   

14    243899-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 RA226    alias:243329-002

15    243329-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 GS 186                   

15    243899-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 RA226    alias:243329-003

16    243329-004                    Soil     279.41 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:32 GS 186                   

17    243329-005                    Soil     223.48 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:38 GS 186                   

18    243329-006                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 GS 186                   

18    243899-004                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 RA226    alias:243329-006

19    243329-007                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 GS 186                   

19    243899-005                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 RA226    alias:243329-007

20    243329-008                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 GS 186                   

20    243899-006                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 RA226    alias:243329-008

21    243307-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 GS 186                   

21    243560-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 RA226    alias:243307-001

22    243307-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

22    243560-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:243307-002

23    243307-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 GS 186                   

23    243560-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 RA226    alias:243307-003

24    243307-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 GS 186                   

24    243560-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 RA226    alias:243307-004

25    243307-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 GS 186                   

25    243560-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 RA226    alias:243307-005

26    243307-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 GS 186                   

26    243560-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 RA226    alias:243307-006

27    243307-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 GS 186                   
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Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

27    243560-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 RA226    alias:243307-007

28    243307-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 GS 186                   

28    243560-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 RA226    alias:243307-008

29    243307-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 GS 186                   

29    243560-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 RA226    alias:243307-009

30    243307-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 GS 186                   

30    243560-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 RA226    alias:243307-010

31    243307-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 GS 186                   

31    243560-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 RA226    alias:243307-011

32    243307-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 GS 186                   

32    243560-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 RA226    alias:243307-012

33    243306-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 GS 186                   

33    243561-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 RA226    alias:243306-001

34    243306-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 GS 186                   

34    243561-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 RA226    alias:243306-002

35    243306-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 GS 186                   

35    243561-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 RA226    alias:243306-003

36    243306-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 GS 186                   

36    243561-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 RA226    alias:243306-004

37    243306-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 GS 186                   

37    243561-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 RA226    alias:243306-005

38    243306-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 GS 186                   

38    243561-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 RA226    alias:243306-006

39    243330-001                    Miscell. 195.52 22-FEB-2013 16:21 22-FEB-2013 16:21 25-FEB-2013 09:53 GS 186                   

QC1   QC677741   BLANK              Soil     310.29 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:00 GS 186                   

QC2   QC677742   LCS                Soil     304.67 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 09:53 GS 186                   

6     QC677743   SDUP of 243328-006 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 GS 186                   

22    QC677744   SDUP of 243307-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

28    QC677745   SDUP of 243307-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 GS 186                   

22    QC678972   SDUP of 243560-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:QC677744  

28    QC678973   SDUP of 243560-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 RA226    alias:QC677745  

6     QC680645   SDUP of 243898-005 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 RA226    alias:QC677743  

Page 2 of 2

38 of 266



Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-013                Received:        02/21/13                      
Lab ID:          243561-001                    Prepared:        02/26/13 09:15                
Matrix:          Soil                          Analyzed:        03/20/13 13:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0249 U        0.166          0.136            0.9     
Bismuth-212                           1.23            0.545          0.276                    
Bismuth-214                           0.870           0.115          0.0433                   
Cesium-137                           -0.00639 U       0.0317         0.0256           0.07    
Cobalt-60                            -0.00144 U       0.0314         0.0257           0.03    
Europium-152                          0.0273 U        0.0638         0.0583           0.1     
Europium-154                         -0.0254 U        0.221          0.180            0.2     
Lead-212                              1.16            0.109          0.0506                   
Lead-214                              1.02            0.120          0.0473                   
Potassium-40                          9.70            1.00           0.291                    
Protactinium-234                      0.0361 U        0.0936         0.119                    
Radium-226 (By Bismuth-214)           0.870           0.115          0.0433           0.2     
Thallium-208                          0.381           0.0578         0.0217                   
Thorium-232 (By Actinium-228)         1.43            0.193          0.0557           0.9     
Thorium-234                           1.30 U          0.737          1.34                     
Uranium-235                           0.0860 U        0.0515         0.173            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243561-001                   Client ID : 12-PCT-315-013        

Seqnum : 1503114263007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_007                                Batch         : 195786                       Time      : 20-MAR-2013 13:10     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0249        0.136   .16649       .1665        -0.0038  u    
Bismuth-212                     1.23          0.276   .54521       .54884       0.10     u    
Bismuth-214                     0.870         0.0433  .11515       .12175       0.036    u    
Cesium-137                      -0.00639      0.0256  .031712      .031713      -0.00081 u    
Cobalt-60                       -0.00144      0.0257  .031377      .031377      -0.0010  u    
Europium-152                    0.0273        0.0583  .063832      .063851      0.019    u    
Europium-154                    -0.0254       0.180   .22105       .22105       0.020    u    
Lead-212                        1.16          0.0506  .10891       .14492       -0.014   u    
Lead-214                        1.02          0.0473  .12028       .13291       0.013    u    
Potassium-40                    9.70          0.291   .99971       1.1122       -0.20    u    
Protactinium-234                0.0361        0.119   .093608      .094038      0.025    u    
Radium-226 (By Bismuth-214)     0.870         0.0433  .11515       .12175       0.036    u    
Thallium-208                    0.381         0.0217  .057767      .062787      -0.013   u    
Thorium-232 (By Actinium-228)   1.43          0.0557  .19338       .21951       -0.0083  u    
Thorium-234                     1.30          1.34    .73697       .74719       0.13     u    
Uranium-235                     0.0860        0.173   .051537      .051834      0.026    u    

u=use  

Page 1 of 1                                                                                                             1503114263007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-013          
Sample Description: 243561-001, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:50           Live Time: 2700   sec

Acquisition Time: 3/20/2013 13:10:15        Real Time: 2702   sec
Analysis Time: 3/26/2013 18:05           Dead Time: 0.07   %

Analysis Quantity: 3.470E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.433E+00      1.934E-01      2.195E-01      5.568E-02
Am-241    #AB    2.486E-02      1.665E-01      1.665E-01      1.360E-01
Bi-212           1.231E+00      5.452E-01      5.488E-01      2.756E-01
Bi-214           8.696E-01      1.151E-01      1.217E-01      4.326E-02
Co-60     #AB   -1.436E-03      3.138E-02      3.138E-02      2.568E-02
Cs-137    #AB   -6.388E-03      3.171E-02      3.171E-02      2.560E-02
Eu-152    #AB    2.727E-02      6.383E-02      6.385E-02      5.832E-02
Eu-154    #AB   -2.542E-02      2.210E-01      2.210E-01      1.796E-01
K-40             9.699E+00      9.997E-01      1.112E+00      2.913E-01
Pa-234     AB    3.609E-02      9.361E-02      9.404E-02      1.191E-01
Pb-212           1.156E+00      1.089E-01      1.449E-01      5.063E-02
Pb-214           1.016E+00      1.203E-01      1.329E-01      4.730E-02
Ra-226           1.197E+00      7.067E-01      7.113E-01      5.337E-01
Th-234    #AB    1.301E+00      7.370E-01      7.472E-01      1.338E+00
Tl-208           3.811E-01      5.777E-02      6.279E-02      2.168E-02
U-235     #AB    8.604E-02      5.154E-02      5.183E-02      1.728E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.846E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

Sample description                                             
243561-001, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_007.An1

Acquisition information
Start time:                 3/20/2013 13:10:15
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4700E+02) = 

7.7888E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0957

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.50        5. 334.89   0.84  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.50       31.  73.19   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.144E+00 Th234 
74.67      156.  15.78   0.85  3.062E-02
77.18      307.   8.69   0.86  3.248E-02
87.24      101.  20.55   0.83  3.888E-02
92.88       98.  24.44   0.92  4.199E-02    92.59   4.343  1.565E+00 Th234 

93.35   5.760  1.170E+00 U235  
93.35   4.100  1.644E+00 Ac228 
92.59   4.343  1.565E+00 Th234 
93.35   5.760  1.170E+00 U235  

92.88       90.  28.32   0.87  4.163E-02    92.59   4.343  1.437E+00 Th234 
93.35   5.760  1.074E+00 U235  
93.35   4.100  1.493E+00 Ac228 

92.89       92.  27.44   0.88  4.199E-02    92.59   4.343  1.472E+00 Th234 
93.35   5.760  1.100E+00 U235  
93.35   4.100  1.529E+00 Ac228 

121.69        5. 413.57   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
131.04        2. 952.17   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.95       29.  72.32   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.500E-01 U235  
185.91       71.  29.95   0.98  4.883E-02   185.72  57.000  7.376E-02 U235  

186.21   3.555  1.184E+00 Ra226 
185.72  57.000  7.376E-02 U235  

185.91       72.  29.52   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.197E+00 Ra226 

207.83        2. 709.32   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  2.848E-02 U235  

209.04       71.  28.25   0.37  4.649E-02
238.61      809.   4.05   1.04  4.342E-02   238.63  43.600  1.223E+00 Pb212 
241.88      118.  17.34   1.04  4.309E-02   242.00   7.268  1.089E+00 Pb214 
277.51       27.  59.78   1.08  3.969E-02   277.37   6.600  2.982E-01 Tl208 
295.18      246.   8.37   1.22  3.815E-02   295.22  18.414  1.011E+00 Pb214 
299.75       66.  26.59   1.00  3.774E-02   300.09   3.180  1.577E+00 Pb212 
338.23      176.  11.50   1.12  3.485E-02   338.32  11.400  1.276E+00 Ac228 
352.01      426.   5.92   1.09  3.392E-02   351.93  35.600  1.017E+00 Pb214 
511.02      175.  11.45   1.19  2.618E-02
583.25      273.   7.44   1.34  2.388E-02   583.19  85.000  3.811E-01 Tl208 
609.43      325.   6.62   1.49  2.316E-02   609.31  45.490  8.898E-01 Bi214 
726.84       58.  22.15   0.33  2.048E-02   727.33   6.650  1.224E+00 Bi212 
778.82        4. 201.61   1.57  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.91        9.  92.27   1.57  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.49       56.  17.03   0.59  1.821E-02   860.53  12.400  7.153E-01 Tl208 
880.52        1. 680.27   1.65  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.24        5. 129.70   1.65  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.26      243.   6.90   1.42  1.749E-02   911.20  26.200  1.502E+00 Ac228 
945.59        5. 167.02   1.70  1.703E-02   946.00  13.500    PBC<MDA Pa234 
969.15      112.  13.06   0.93  1.674E-02   968.96  15.900  1.204E+00 Ac228 

1112.00        4. 177.46   1.83  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.40       66.  14.48   0.82  1.507E-02  1120.29  14.910  8.539E-01 Bi214 
1408.02        6. 117.02   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      435.   4.92   1.86  1.228E-02  1460.82  10.550  9.699E+00 K40   
1765.02       46.  17.35   2.20  1.046E-02  1764.49  15.310  8.250E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.66       275.       120. 3.926E+03   44.79   0.934  -        
308.70    77.18       298.       270. 8.329E+03   23.58   1.023  -        
348.94    87.24       165.       101. 2.598E+03   41.11   0.829  -        
836.04   209.04       139.        69. 1.480E+03   54.17   0.369 AC-228  s 

2043.87   511.02        58.       175. 6.684E+03   22.89   1.186 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.99    58.50       161.         5.     0.002   669.79   0.836s
Th-234    253.97    63.50       246.        31.     0.012   146.38   0.840s
Th-234    371.50    92.88       280.        90.     0.033    56.64   0.874s
U-235     373.37    93.35       274.        92.     0.034    54.88   0.875D
Ac-228    373.37    93.35       213.        98.     0.036    48.87   0.921D
Eu-152    486.68   121.69       209.         5.     0.002   827.14   0.908s
Pa-234    524.10   131.04       270.         2.     0.001  1904.35   0.919 
U-235     575.73   143.95       208.        29.     0.011   144.64   0.933s
U-235     743.50   185.91       192.        71.     0.026    59.90   0.981 
Ra-226    743.51   185.91       190.        72.     0.027    59.05   0.981 
U-235     831.19   207.83       135.         2.     0.001  1418.64   1.003s
Pb-212    954.18   238.59       203.       759.     0.281     9.34   1.091 
Pb-214    967.25   241.85       154.       111.     0.041    39.50   0.621s
Tl-208   1109.84   277.51       130.        27.     0.010   119.56   1.082s
Pb-214   1180.54   295.18        69.       246.     0.091    16.75   1.221 
Pb-212   1198.80   299.75        88.        66.     0.024    53.18   0.997 
Ac-228   1352.73   338.23        78.       176.     0.065    23.01   1.124 
Eu-152   1384.44   346.16        63.        -1.    -0.001  1541.88   1.153s
Pb-214   1407.84   352.01        72.       426.     0.158    11.84   1.086 
Tl-208   2332.81   583.25        43.       268.     0.099    14.88   1.343 
Bi-214   2437.53   609.43        46.       325.     0.120    13.24   1.494 
Cs-137   2649.35   662.38        50.        -4.    -0.002   496.45   1.464s
Eu-154   2893.52   723.41        62.        -6.    -0.002   376.01   1.519s
Bi-212   2907.24   726.84        31.        58.     0.021    44.30   0.334s
Eu-152   3115.21   778.82        31.         4.     0.002   403.22   1.568s
Bi-212   3143.57   785.91        34.         9.     0.004   184.54   1.573s
Tl-208   3441.99   860.49        10.        56.     0.021    34.07   0.590s
Eu-154   3493.78   873.44        34.        -2.    -0.001   869.53   1.646s
Pa-234   3522.11   880.52        15.         1.     0.000  1360.54   1.652D
Pa-234   3533.00   883.24        19.         5.     0.002   259.41   1.655D
Ac-228   3645.10   911.26        14.       239.     0.088    13.80   1.424 
Pa-234   3782.46   945.59        28.         5.     0.002   334.05   1.704 
Ac-228   3876.75   969.15        27.       111.     0.041    26.13   0.932s
Eu-152   4448.38  1112.00        23.         4.     0.001   354.91   1.828s
Bi-214   4482.01  1120.40         8.        66.     0.025    28.96   0.818s
Co-60    4696.28  1173.94        32.        -6.    -0.002   282.99   1.871s
Eu-154   5100.22  1274.87        32.        -3.    -0.001   549.84   1.937s
Eu-152   5633.18  1408.02        18.         6.     0.002   234.04   2.018s
K-40     5844.30  1460.77        32.       435.     0.161     9.83   1.856 
Bi-212   6480.40  1619.67        19.        -2.    -0.001   596.28   2.131s
Bi-214   7062.31  1765.02         9.        46.     0.017    34.70   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.4333E+00                                      5.12E+12             
911.20 1.502E+00  (P 5.568E-02 6.90E+00 2.62E+01 G  
968.96 1.204E+00 - P 1.310E-01 1.31E+01 1.59E+01 G  
338.32 1.276E+00  (P 1.497E-01 1.15E+01 1.14E+01 G  

Energy duplication    
93.35 1.644E+00   P 5.697E-01 2.44E+01 4.10E+00 XA 

Am-241   I   2.4857E-02                                      1.58E+05             
59.54 2.486E-02 ?(  1.360E-01 3.35E+02 3.59E+01 G  

Bi-212   N   1.2308E+00                                      5.12E+12             
727.33 1.224E+00  (  2.756E-01 2.21E+01 6.65E+00 G  
785.37 1.271E+00 &(  1.809E+00 9.23E+01 1.11E+00 G  

1620.74-3.607E-01 -   1.724E+00 2.98E+02 1.51E+00 G  

Bi-214   N   8.6960E-01                                      5.84E+05             
609.31 8.898E-01  (  4.326E-02 6.62E+00 4.55E+01 G  

1120.29 8.539E-01  (  8.193E-02 1.45E+01 1.49E+01 G  
1764.49 8.250E-01 ?(  1.236E-01 1.74E+01 1.53E+01 G  

Co-60    T  -1.4360E-03                                      1.93E+03             
1332.49-1.436E-03 %(  2.568E-02 1.09E+03 1.00E+02 G  
1173.23-1.176E-02 +   2.623E-02 1.41E+02 9.98E+01 G  

Cs-137   I  -6.3877E-03                                      1.10E+04             
661.66-6.388E-03 &(  2.560E-02 2.48E+02 8.50E+01 G  

Eu-152   I   2.7273E-02                                      4.94E+03             
344.28-4.618E-03 &(  5.832E-02 7.71E+02 2.66E+01 G  
121.78 1.014E-02 ?(  6.868E-02 4.14E+02 2.84E+01 G  
778.90 4.643E-02 &(  1.495E-01 2.02E+02 1.30E+01 G  
964.08 1.153E-02 %   2.542E-01 1.34E+03 1.45E+01 G  

1112.08 5.665E-02 &(  1.589E-01 1.77E+02 1.34E+01 G  
1408.01 6.048E-02 &(  1.086E-01 1.17E+02 2.09E+01 G  

Eu-154   I  -2.5421E-02                                      3.14E+03             
873.18-2.542E-02 &(  1.796E-01 4.35E+02 1.22E+01 G  
123.07 2.670E-03 &   4.552E-02 1.04E+03 4.04E+01 G  

1274.43-1.821E-02 +   8.063E-02 2.75E+02 3.49E+01 G  
723.30-4.277E-02 +   1.294E-01 1.88E+02 2.00E+01 G  

1004.72 0.000E+00 &   8.656E-02 1.00E+03 1.79E+01 G  
996.25 7.366E-03 %   1.902E-01 1.57E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.6986E+00                                      4.57E+11             
1460.82 9.699E+00  (P 2.913E-01 4.92E+00 1.06E+01 G  

Pa-234   N   3.6085E-02                                      1.63E+12             
131.30 7.607E-03 ?(  1.191E-01 9.52E+02 1.82E+01 G  
569.50-4.241E-03 %   1.830E-01 2.63E+03 9.30E+00 G  
946.00 5.830E-02  (  1.541E-01 1.67E+02 1.35E+01 G  
880.52 1.258E-02  (  1.392E-01 6.80E+02 1.05E+01 G  
883.24 8.403E-02  (  1.687E-01 1.30E+02 9.70E+00 G  

Pb-212   N   1.1561E+00                                      5.12E+12             
238.63 1.156E+00  (P 5.063E-02 4.67E+00 4.36E+01 G  
300.09 1.577E+00 +   5.266E-01 2.66E+01 3.18E+00 G  

Pb-214   N   1.0161E+00                                      5.84E+05             
351.93 1.017E+00  (  4.730E-02 5.92E+00 3.56E+01 G  
295.22 1.011E+00  (  7.938E-02 8.37E+00 1.84E+01 G  
242.00 1.023E+00  (  2.664E-01 1.98E+01 7.27E+00 G  

Ra-226   N   1.1968E+00                                      5.84E+05             
186.21 1.197E+00 &(  5.337E-01 2.95E+01 3.56E+00 G  

Th-234   N   1.3012E+00                                      1.63E+12             
63.30 1.144E+00  (  1.338E+00 7.32E+01 3.75E+00 G  
92.59 1.437E+00  (  6.223E-01 2.83E+01 4.34E+00 G  

Tl-208   N   3.8107E-01                                      5.12E+12             
583.19 3.811E-01  (P 2.168E-02 7.44E+00 8.50E+01 G  
277.37 2.982E-01 - P 2.930E-01 5.98E+01 6.60E+00 G  
860.53 7.153E-01 +   9.412E-02 1.70E+01 1.24E+01 G  

U-235    N   8.6039E-02                                      2.57E+11             
143.77 1.500E-01 &(  1.728E-01 7.23E+01 1.09E+01 G  
205.32 2.848E-02 -   3.314E-01 7.09E+02 5.02E+00 G  
163.36 1.521E-02 %   3.977E-01 1.59E+03 5.08E+00 G  
185.72 7.376E-02  (  3.342E-02 3.00E+01 5.70E+01 G  

Energy duplication    
93.35 1.100E+00     4.601E-01 2.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.50       161.         5.     0.002   669.79   2.486E-02   
Th-234      63.50       246.        31.     0.012   146.38   1.144E+00   
Th-234      92.88       280.        90.     0.033    56.64   1.437E+00   
U-235       93.35       274.        92.     0.034    54.88   1.100E+00   
Eu-152     121.69       209.         5.     0.002   827.14   1.014E-02   
U-235      143.95       208.        29.     0.011   144.64   1.500E-01   
U-235      185.91       192.        71.     0.026    59.90   7.376E-02   
U-235      207.83       135.         2.     0.001  1418.64   2.848E-02   
Eu-152     346.16        63.        -1.    -0.001  1541.88  -4.618E-03   
Cs-137     662.38        50.        -4.    -0.002   496.45  -6.388E-03   
Eu-154     723.41        62.        -6.    -0.002   376.01  -4.277E-02   
Eu-152     778.82        31.         4.     0.002   403.22   4.643E-02   
Eu-154     873.44        34.        -2.    -0.001   869.53  -2.542E-02   
Eu-152    1112.00        23.         4.     0.001   354.91   5.665E-02   
Co-60     1173.94        32.        -6.    -0.002   282.99  -1.176E-02   
Eu-154    1274.87        32.        -3.    -0.001   549.84  -1.821E-02   
Eu-152    1408.02        18.         6.     0.002   234.04   6.048E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:05:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.4333E+00    1.4333E+00   1.9338E-01    2.1951E-01  5.568E-02
Am-241 #A    2.4854E-02    2.4857E-02   1.6649E-01    1.6650E-01  1.360E-01
Bi-212       1.2308E+00    1.2308E+00   5.4521E-01    5.4884E-01  2.756E-01
Bi-214       8.6957E-01    8.6960E-01   1.1515E-01    1.2175E-01  4.326E-02
Co-60  #A   -1.4222E-03   -1.4360E-03   3.1377E-02    3.1377E-02  2.568E-02
Cs-137 #A   -6.3768E-03   -6.3877E-03   3.1712E-02    3.1713E-02  2.560E-02
Eu-152 #A    2.7170E-02    2.7273E-02   6.3832E-02    6.3851E-02  5.832E-02
Eu-154 #A   -2.5270E-02   -2.5421E-02   2.2105E-01    2.2105E-01  1.796E-01
K-40         9.6986E+00    9.6986E+00   9.9971E-01    1.1122E+00  2.913E-01
Pa-234  A    3.6085E-02    3.6085E-02   9.3608E-02    9.4038E-02  1.191E-01
Pb-212       1.1561E+00    1.1561E+00   1.0891E-01    1.4492E-01  5.063E-02
Pb-214       1.0160E+00    1.0161E+00   1.2028E-01    1.3291E-01  4.730E-02
Ra-226       1.1968E+00    1.1968E+00   7.0666E-01    7.1131E-01  5.337E-01
Th-234 #A    1.3012E+00    1.3012E+00   7.3697E-01    7.4719E-01  1.338E+00
Tl-208       3.8107E-01    3.8107E-01   5.7767E-02    6.2787E-02  2.168E-02
U-235  #A    8.6039E-02    8.6039E-02   5.1537E-02    5.1834E-02  1.728E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.0 to  2035.2 keV)     1.698E+01  pCi/g         
Total Decayed Activity (  911.0 to  2035.2 keV) 1.6982460E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-014                Received:        02/21/13                      
Lab ID:          243561-002                    Prepared:        02/26/13 09:24                
Matrix:          Soil                          Analyzed:        03/20/13 13:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:45                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.0775         0.0890            0.9     
Bismuth-212                          0.300            0.363          0.197                     
Bismuth-214                          0.260            0.0640         0.0289                    
Cesium-137                           0.000855 U       0.0178         0.0146            0.07    
Cobalt-60                            0.000772 U       0.00367        0.0224            0.03    
Europium-152                         0.0249 U         0.0375         0.0396            0.1     
Europium-154                         0.00531 U        0.0103         0.108             0.2     
Lead-212                             0.221            0.0545         0.0308                    
Lead-214                             0.249            0.0624         0.0299                    
Potassium-40                         0.842            0.385          0.271                     
Protactinium-234                     0.0208 U         0.0756         0.0749                    
Radium-226 (By Bismuth-214)          0.260            0.0640         0.0289            0.2     
Thallium-208                         0.0907           0.0334         0.0166                    
Thorium-232 (By Actinium-228)        0.195            0.0880         0.0494            0.9     
Thorium-234                          0.967            0.912          0.671                     
Uranium-235                          0.0397 U         0.0356         0.119             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243561-002                   Client ID : 12-PCT-315-014        

Seqnum : 1513114275007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_007                                Batch         : 195786                       Time      : 20-MAR-2013 13:11     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328 g                        Live Time : 2700 sec              

Dead Time : 0.3 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0             0.0890  .077464      .077464      -0.0038  u    
Bismuth-212                     0.300         0.197   .36252       .36285       0.10     u    
Bismuth-214                     0.260         0.0289  .064036      .065117      0.036    u    
Cesium-137                      0.000855      0.0146  .017813      .017813      -0.00081 u    
Cobalt-60                       0.000772      0.0224  .0036704     .0036706     -0.0010  u    
Europium-152                    0.0249        0.0396  .037451      .037478      0.019    u    
Europium-154                    0.00531       0.108   .010261      .010265      0.020    u    
Lead-212                        0.221         0.0308  .054489      .057477      -0.014   u    
Lead-214                        0.249         0.0299  .062431      .063949      0.013    u    
Potassium-40                    0.842         0.271   .38535       .38767       -0.20    u    
Protactinium-234                0.0208        0.0749  .075585      .075761      0.025    u    
Radium-226 (By Bismuth-214)     0.260         0.0289  .064036      .065117      0.036    u    
Thallium-208                    0.0907        0.0166  .033402      .033912      -0.013   u    
Thorium-232 (By Actinium-228)   0.195         0.0494  .088019      .089142      -0.0083  u    
Thorium-234                     0.967         0.671   .91211       .91669       0.13     u    
Uranium-235                     0.0397        0.119   .035574      .035665      0.026    u    

u=use  

Page 1 of 1                                                                                                             1513114275007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-014          
Sample Description: 243561-002, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:45           Live Time: 2700   sec

Acquisition Time: 3/20/2013 13:11:40        Real Time: 2708   sec
Analysis Time: 3/27/2013 09:34           Dead Time: 0.30   %

Analysis Quantity: 3.280E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.947E-01      8.802E-02      8.914E-02      4.944E-02
Am-241    #AB    0.000E+00      7.746E-02      7.746E-02      8.900E-02
Bi-212    #      3.003E-01      3.625E-01      3.629E-01      1.973E-01
Bi-214    #      2.599E-01      6.404E-02      6.512E-02      2.886E-02
Co-60     #AB    7.722E-04      3.670E-03      3.671E-03      2.242E-02
Cs-137    #AB    8.548E-04      1.781E-02      1.781E-02      1.455E-02
Eu-152    #AB    2.488E-02      3.745E-02      3.748E-02      3.961E-02
Eu-154    #AB    5.307E-03      1.026E-02      1.027E-02      1.084E-01
K-40      #      8.420E-01      3.854E-01      3.877E-01      2.707E-01
Pa-234    #AB    2.075E-02      7.558E-02      7.576E-02      7.492E-02
Pb-212           2.212E-01      5.449E-02      5.748E-02      3.082E-02
Pb-214           2.489E-01      6.243E-02      6.395E-02      2.991E-02
Ra-226    #      4.774E-01      4.296E-01      4.308E-01      3.195E-01
Th-234    #      9.675E-01      9.121E-01      9.167E-01      6.708E-01
Tl-208           9.074E-02      3.340E-02      3.391E-02      1.658E-02
U-235     #AB    3.968E-02      3.557E-02      3.567E-02      1.192E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.695E+00

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:34:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_007.An1               

Sample description                                             
243561-002, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_007.An1

Acquisition information
Start time:                 3/20/2013 13:11:40
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2800E+02) = 

8.2399E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1841

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.68       22.  47.14   0.83  1.866E-02    63.30   3.750  9.675E-01 Th234 

63.30   3.750  9.675E-01 Th234 
75.00       34.  39.74   0.73  2.851E-02
92.88       27.  35.69   0.86  3.990E-02    92.59   4.343  4.770E-01 Th234 

93.35   5.760  3.563E-01 U235  
93.35   4.100  5.006E-01 Ac228 
92.59   4.343  4.770E-01 Th234 
93.35   5.760  3.563E-01 U235  

92.88       27.  35.69   0.86  3.990E-02    92.59   4.343  4.770E-01 Th234 
93.35   5.760  3.563E-01 U235  
93.35   4.100  5.006E-01 Ac228 

92.95       27.  37.38   0.86  3.953E-02    92.59   4.343  4.794E-01 Th234 
93.35   5.760  3.581E-01 U235  
93.35   4.100  5.031E-01 Ac228 

122.66       12.  96.67   0.88  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.880E-02 Eu154 
123.07  40.400  1.880E-02 Eu154 

122.78       14.  75.28   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.243E-02 Eu154 
121.78  28.410  3.195E-02 Eu152 

131.57        4. 303.17   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.69       19.  62.28   0.92  4.973E-02   163.36   5.080  2.296E-01 U235  

163.36   5.080  2.296E-01 U235  
185.82       27.  44.83   0.94  4.819E-02   185.72  57.000  3.036E-02 U235  

186.21   3.555  4.872E-01 Ra226 
185.72  57.000  3.036E-02 U235  

185.83       27.  44.99   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
186.21   3.555  4.774E-01 Ra226 

238.54      142.  11.84   0.83  4.319E-02   238.63  43.600  2.212E-01 Pb212 
244.67        0. 687.06   0.99  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.99        5. 149.06   1.02  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.92       62.  22.95   0.62  3.816E-02   295.22  18.414  2.479E-01 Pb214 
337.93       38.  26.40   0.96  3.494E-02   338.32  11.400  2.878E-01 Ac228 
351.77      106.  11.77   0.63  3.405E-02   351.93  35.600  2.494E-01 Pb214 
570.38        2. 201.79   1.27  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.32       61.  17.13   1.18  2.416E-02   583.19  85.000  9.074E-02 Tl208 
609.43      102.  11.26   1.02  2.345E-02   609.31  45.490  2.668E-01 Bi214 
727.11       10.  60.37   1.40  2.078E-02   727.33   6.650  2.309E-01 Bi212 
778.80        4. 118.91   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  4.815E-02 Eu152 
785.84        5. 123.60   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.86        3. 133.17   1.50  1.851E-02   860.53  12.400    PBC<MDA Tl208 
910.88       28.  20.17   0.48  1.779E-02   911.20  26.200  1.866E-01 Ac228 
964.47        3. 206.40   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  4.325E-02 Eu152 
969.01       13.  51.60   1.59  1.704E-02   968.96  15.900  1.411E-01 Ac228 

1111.44        2. 325.31   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.390E-02 Eu152 

1120.57       18.  29.90   1.70  1.535E-02  1120.29  14.910  2.388E-01 Bi214 
1172.61        2. 237.65   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.84       36.  15.47   1.95  1.254E-02  1460.82  10.550  8.420E-01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.35    75.00        73.        34. 1.207E+03   79.47   0.728  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.12    63.68        44.        22.     0.008    94.28   0.830s
Th-234    371.10    92.95        37.        27.     0.010    74.77   0.856s
U-235     372.71    93.35        32.        27.     0.010    71.38   0.857D
Ac-228    372.71    93.35        32.        27.     0.010    71.38   0.857D
Eu-152    490.33   122.78        51.        14.     0.005   150.56   0.882s
Eu-154    489.83   122.66        62.        12.     0.004   193.34   0.884s
Pa-234    525.44   131.57        90.         4.     0.002   606.34   0.891s
U-235     649.86   162.69        61.        19.     0.007   124.55   0.920s
U-235     742.29   185.82        61.        27.     0.010    89.66   0.939s
Ra-226    742.33   185.83        59.        27.     0.010    89.98   0.940s
Pb-212    953.02   238.54        67.       136.     0.051    23.69   0.828 
Tl-208   1110.75   277.99        38.         5.     0.002   298.13   1.020s
Pb-214   1178.42   294.92        52.        57.     0.021    45.90   0.618s
Ac-228   1350.41   337.93        27.        38.     0.014    52.79   0.960 
Eu-152   1375.82   344.29        26.        -1.     0.000  1366.23   1.078s
Pb-214   1405.71   351.77        26.        99.     0.037    23.54   0.632s
Pa-234   2279.95   570.38        10.         2.     0.001   403.59   1.268s
Tl-208   2331.73   583.32        23.        61.     0.023    34.27   1.183 
Bi-214   2436.14   609.43        19.        93.     0.035    22.53   1.020s
Eu-154   2894.91   724.10        28.        -6.    -0.002   263.25   1.394s
Bi-212   2906.92   727.11        15.        10.     0.004   120.73   1.397s
Eu-152   3113.73   778.80        10.         4.     0.001   237.83   1.439s
Bi-212   3141.92   785.84        18.         5.     0.002   247.19   1.444s
Tl-208   3442.10   860.86        19.         3.     0.001   266.34   1.503s
Eu-154   3494.16   873.87        11.        -3.    -0.001   353.62   1.513s
Pa-234   3529.11   882.60        14.        -2.    -0.001   683.92   1.521s
Ac-228   3642.28   910.88        10.        28.     0.011    40.33   0.481s
Pa-234   3778.43   944.90        17.        -4.    -0.001   344.80   1.570s
Eu-152   3856.76   964.47        24.         3.     0.001   412.80   1.584s
Ac-228   3874.92   969.01        20.        13.     0.005   103.20   1.587s
Eu-154   3975.71   994.19        11.        -2.    -0.001   442.00   1.608s
Eu-152   4445.06  1111.44        13.         2.     0.001   650.62   1.696s
Bi-214   4481.61  1120.57        10.        18.     0.007    59.81   1.702s
Co-60    4690.00  1172.61         6.         2.     0.001   475.29   1.741s
Eu-154   5108.01  1277.01        11.        -1.    -0.001   704.48   1.815s
Co-60    5328.74  1332.13        18.        -1.     0.000  1722.49   1.857s
Eu-152   5635.93  1408.82        14.        -3.    -0.001   382.74   1.910s
K-40     5844.29  1460.84        25.        36.     0.014    30.95   1.947s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

57 of 266



ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:34:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.9466E-01                                      5.12E+12             
911.20 1.866E-01  (P 4.944E-02 2.02E+01 2.62E+01 G  
968.96 1.411E-01 ?(P 1.162E-01 5.16E+01 1.59E+01 G  
338.32 2.878E-01  (P 9.352E-02 2.64E+01 1.14E+01 G  

Energy duplication    
93.35 5.006E-01 +   2.476E-01 3.57E+01 4.10E+00 XA 

Bi-212   N   3.0027E-01                                      5.12E+12             
727.33 2.309E-01  (  1.973E-01 6.04E+01 6.65E+00 G  
785.37 7.157E-01 ?(  1.361E+00 1.24E+02 1.11E+00 G  

1620.74 5.748E-03 %   1.328E+00 1.40E+04 1.51E+00 G  

Bi-214   N   2.5987E-01                                      5.84E+05             
609.31 2.668E-01 *(P 2.886E-02 1.13E+01 4.55E+01 G  

1120.29 2.388E-01 ?(P 9.893E-02 2.99E+01 1.49E+01 G  
1764.49 0.000E+00 -   4.344E-02 1.00E+03 1.53E+01 G  

Co-60    T   7.7224E-04                                      1.93E+03             
1332.49-1.596E-03 ?(  2.242E-02 8.61E+02 1.00E+02 G  
1173.23 3.143E-03 ?(  1.156E-02 2.38E+02 9.98E+01 G  

Cs-137   I   8.5480E-04                                      1.10E+04             
661.66 8.548E-04 %(  1.455E-02 1.04E+03 8.50E+01 G  

Eu-152   I   2.4875E-02                                      4.94E+03             
344.28-3.555E-03 ?(  3.961E-02 6.83E+02 2.66E+01 G  
121.78 3.195E-02 &(  3.711E-02 7.53E+01 2.84E+01 G  
778.90 4.815E-02 ?(  8.568E-02 1.19E+02 1.30E+01 G  
964.08 4.325E-02 ?(  1.420E-01 2.06E+02 1.45E+01 G  

1112.08 2.390E-02 &(  1.243E-01 3.25E+02 1.34E+01 G  
1408.01-3.324E-02 +   9.978E-02 1.91E+02 2.09E+01 G  

Eu-154   I   5.3073E-03                                      3.14E+03             
873.18-3.949E-02 ?(  1.084E-01 1.77E+02 1.22E+01 G  
123.07 1.880E-02 &(  2.858E-02 9.67E+01 4.04E+01 G  

1274.43-8.788E-03 +   4.950E-02 3.52E+02 3.49E+01 G  
723.30-4.388E-02 +   9.045E-02 1.32E+02 2.00E+01 G  

1004.72 0.000E+00 -   7.675E-02 1.00E+03 1.79E+01 G  
996.25-3.972E-02 &   1.379E-01 2.21E+02 1.05E+01 G  

K-40     N   8.4200E-01                                      4.57E+11             
1460.82 8.420E-01  (P 2.707E-01 1.55E+01 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.0754E-02                                      1.63E+12             
131.30 1.518E-02 ?(  7.492E-02 3.03E+02 1.82E+01 G  
569.50 3.165E-02 ?(  9.964E-02 2.02E+02 9.30E+00 G  
946.00-4.682E-02 +   1.266E-01 1.72E+02 1.35E+01 G  
880.52 0.000E+00 -   1.092E-01 1.00E+03 1.05E+01 G  
883.24-2.774E-02 +   1.521E-01 3.42E+02 9.70E+00 G  

Pb-212   N   2.2117E-01                                      5.12E+12             
238.63 2.212E-01  (P 3.082E-02 1.18E+01 4.36E+01 G  
300.09-5.845E-02 & P 4.427E-01 1.48E+03 3.18E+00 G  

Pb-214   N   2.4889E-01                                      5.84E+05             
351.93 2.494E-01  (P 2.991E-02 1.18E+01 3.56E+01 G  
295.22 2.479E-01  (P 7.301E-02 2.30E+01 1.84E+01 G  
242.00-2.775E-03 & P 1.463E-01 6.87E+02 7.27E+00 G  

Ra-226   N   4.7741E-01                                      5.84E+05             
186.21 4.774E-01  (  3.195E-01 4.50E+01 3.56E+00 G  

Th-234   N   9.6749E-01                                      1.63E+12             
63.30 9.675E-01  (  6.708E-01 4.71E+01 3.75E+00 G  
92.59 4.794E-01 -   2.531E-01 3.74E+01 4.34E+00 G  

Tl-208   N   9.0743E-02                                      5.12E+12             
583.19 9.074E-02  (P 1.658E-02 1.71E+01 8.50E+01 G  
277.37 6.357E-02 - P 1.665E-01 1.49E+02 6.60E+00 G  
860.53 4.368E-02 - P 1.361E-01 1.33E+02 1.24E+01 G  

U-235    N   3.9676E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.192E-01 1.00E+03 1.09E+01 G  
205.32-9.226E-03 &   2.126E-01 1.40E+03 5.02E+00 G  
163.36 2.296E-01 ?(  2.191E-01 6.23E+01 5.08E+00 G  
185.72 3.036E-02  (  2.028E-02 4.48E+01 5.70E+01 G  

Energy duplication    
93.35 3.563E-01 ?   1.762E-01 3.57E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.68        44.        22.     0.008    94.28   9.675E-01   
Th-234      92.95        37.        27.     0.010    74.77   4.794E-01   
U-235       93.35        32.        27.     0.010    71.38   3.563E-01   
Eu-152     122.78        51.        14.     0.005   150.56   3.195E-02   
Eu-154     122.66        62.        12.     0.004   193.34   1.880E-02   
Pa-234     131.57        90.         4.     0.002   606.34   1.518E-02   
U-235      162.69        61.        19.     0.007   124.55   2.296E-01   
U-235      185.82        61.        27.     0.010    89.66   3.036E-02   
Ra-226     185.83        59.        27.     0.010    89.98   4.774E-01   
Eu-152     344.29        26.        -1.     0.000  1366.23  -3.555E-03   
Pa-234     570.38        10.         2.     0.001   403.59   3.165E-02   
Eu-154     724.10        28.        -6.    -0.002   263.25  -4.388E-02   
Bi-212     727.11        15.        10.     0.004   120.73   2.309E-01   
Eu-152     778.80        10.         4.     0.001   237.83   4.815E-02   
Bi-212     785.84        18.         5.     0.002   247.19   7.157E-01   
Eu-154     873.87        11.        -3.    -0.001   353.62  -3.949E-02   
Pa-234     882.60        14.        -2.    -0.001   683.92  -2.774E-02   
Pa-234     944.90        17.        -4.    -0.001   344.80  -4.682E-02   
Eu-152     964.47        24.         3.     0.001   412.80   4.325E-02   
Eu-154     994.19        11.        -2.    -0.001   442.00  -3.972E-02   
Eu-152    1111.44        13.         2.     0.001   650.62   2.390E-02   
Co-60     1172.61         6.         2.     0.001   475.29   3.143E-03   
Eu-154    1277.01        11.        -1.    -0.001   704.48  -8.788E-03   
Co-60     1332.13        18.        -1.     0.000  1722.49  -1.596E-03   
Eu-152    1408.82        14.        -3.    -0.001   382.74  -3.324E-02   
K-40      1460.84        25.        36.     0.014    30.95   8.420E-01  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.9466E-01    1.9466E-01   8.8019E-02    8.9142E-02  4.944E-02
Am-241 #A    0.0000E+00    0.0000E+00   7.7464E-02    7.7464E-02  8.900E-02
Bi-212 #     3.0027E-01    3.0027E-01   3.6252E-01    3.6285E-01  1.973E-01
Bi-214 #     2.5986E-01    2.5987E-01   6.4036E-02    6.5117E-02  2.886E-02
Co-60  #A    7.6478E-04    7.7224E-04   3.6704E-03    3.6706E-03  2.242E-02
Cs-137 #A    8.5335E-04    8.5480E-04   1.7813E-02    1.7813E-02  1.455E-02
Eu-152 #A    2.4781E-02    2.4875E-02   3.7451E-02    3.7478E-02  3.961E-02
Eu-154 #A    5.2758E-03    5.3073E-03   1.0261E-02    1.0265E-02  1.084E-01
K-40   #     8.4200E-01    8.4200E-01   3.8535E-01    3.8767E-01  2.707E-01
Pa-234 #A    2.0754E-02    2.0754E-02   7.5585E-02    7.5761E-02  7.492E-02
Pb-212       2.2117E-01    2.2117E-01   5.4489E-02    5.7477E-02  3.082E-02
Pb-214       2.4888E-01    2.4889E-01   6.2431E-02    6.3949E-02  2.991E-02
Ra-226 #     4.7739E-01    4.7741E-01   4.2956E-01    4.3078E-01  3.195E-01
Th-234 #     9.6749E-01    9.6749E-01   9.1211E-01    9.1669E-01  6.708E-01
Tl-208       9.0743E-02    9.0743E-02   3.3402E-02    3.3912E-02  1.658E-02
U-235  #A    3.9676E-02    3.9676E-02   3.5574E-02    3.5665E-02  1.192E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.015E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.0153291E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-015                Received:        02/21/13                      
Lab ID:          243561-003                    Prepared:        02/26/13 09:30                
Matrix:          Soil                          Analyzed:        03/20/13 13:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:36                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0296 U        0.139          0.112             0.9     
Bismuth-212                          0.354           0.387          0.253                     
Bismuth-214                          0.497           0.0869         0.0254                    
Cesium-137                           0.00290 U       0.0248         0.0201            0.07    
Cobalt-60                            0 U             0.00957        0.00557           0.03    
Europium-152                         0.0618          0.0629         0.0568            0.1     
Europium-154                        -0.0536 U        0.185          0.145             0.2     
Lead-212                             0.387           0.0672         0.0335                    
Lead-214                             0.409           0.0824         0.0371                    
Potassium-40                         8.68            0.997          0.306                     
Protactinium-234                     0.00877 U       0.0221         0.0911                    
Radium-226 (By Bismuth-214)          0.497           0.0869         0.0254            0.2     
Thallium-208                         0.143           0.0395         0.0185                    
Thorium-232 (By Actinium-228)        0.572           0.140          0.0628            0.9     
Thorium-234                          0.741 U         0.578          0.874                     
Uranium-235                          0.0394 U        0.0318         0.138             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243561-003                   Client ID : 12-PCT-315-015        

Seqnum : 1503114263008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_008                                Batch         : 195786                       Time      : 20-MAR-2013 13:59     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0296       0.112   .13854       .13855       -0.0038  u    
Bismuth-212                     0.354         0.253   .38666       .38709       0.10     u    
Bismuth-214                     0.497         0.0254  .086912      .089804      0.036    u    
Cesium-137                      0.00290       0.0201  .024808      .024808      -0.00081 u    
Cobalt-60                       0             0.00557 .0095661     .0095661     -0.0010  u    
Europium-152                    0.0618        0.0568  .062883      .062982      0.019    u    
Europium-154                    -0.0536       0.145   .18503       .18505       0.020    u    
Lead-212                        0.387         0.0335  .067205      .074451      -0.014   u    
Lead-214                        0.409         0.0371  .082422      .085502      0.013    u    
Potassium-40                    8.68          0.306   .99687       1.0881       -0.20    u    
Protactinium-234                0.00877       0.0911  .022084      .022191      0.025    u    
Radium-226 (By Bismuth-214)     0.497         0.0254  .086912      .089804      0.036    u    
Thallium-208                    0.143         0.0185  .039456      .040518      -0.013   u    
Thorium-232 (By Actinium-228)   0.572         0.0628  .14004       .14603       -0.0083  u    
Thorium-234                     0.741         0.874   .57838       .58261       0.13     u    
Uranium-235                     0.0394        0.138   .031819      .031919      0.026    u    

u=use  

Page 1 of 1                                                                                                             1503114263008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-015          
Sample Description: 243561-003, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:36           Live Time: 2700   sec

Acquisition Time: 3/20/2013 13:59:22        Real Time: 2701   sec
Analysis Time: 3/26/2013 18:07           Dead Time: 0.05   %

Analysis Quantity: 3.200E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.717E-01      1.400E-01      1.460E-01      6.284E-02
Am-241    #AB   -2.962E-02      1.385E-01      1.386E-01      1.124E-01
Bi-212           3.536E-01      3.867E-01      3.871E-01      2.531E-01
Bi-214           4.972E-01      8.691E-02      8.980E-02      2.542E-02
Co-60     #AB    0.000E+00      9.566E-03      9.566E-03      5.572E-03
Cs-137    #AB    2.895E-03      2.481E-02      2.481E-02      2.011E-02
Eu-152    #      6.182E-02      6.288E-02      6.298E-02      5.683E-02
Eu-154    #AB   -5.357E-02      1.850E-01      1.851E-01      1.454E-01
K-40             8.679E+00      9.969E-01      1.088E+00      3.062E-01
Pa-234    #AB    8.774E-03      2.208E-02      2.219E-02      9.114E-02
Pb-212           3.874E-01      6.720E-02      7.445E-02      3.347E-02
Pb-214           4.086E-01      8.242E-02      8.550E-02      3.711E-02
Ra-226           6.404E-01      4.705E-01      4.725E-01      3.215E-01
Th-234    #AB    7.410E-01      5.784E-01      5.826E-01      8.741E-01
Tl-208           1.427E-01      3.946E-02      4.052E-02      1.854E-02
U-235     #AB    3.936E-02      3.182E-02      3.192E-02      1.376E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.253E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

64 of 266



ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:07:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_008.An1               

Sample description                                             
243561-003, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_008.An1

Acquisition information
Start time:                 3/20/2013 13:59:22
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2000E+02) = 

8.4459E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:07:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1477

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.89       23.  61.24   0.84  2.102E-02    63.30   3.750  9.210E-01 Th234 
77.24       99.  18.38   1.09  3.252E-02
92.90       35.  45.67   0.88  4.199E-02    92.59   4.343  6.108E-01 Th234 

93.35   5.760  4.566E-01 U235  
93.35   4.100  6.235E-01 Ac228 
93.35   5.760  4.566E-01 U235  

92.93       34.  48.40   0.87  4.163E-02    92.59   4.343  5.856E-01 Th234 
93.35   5.760  4.378E-01 U235  
93.35   4.100  5.971E-01 Ac228 

92.94       41.  39.06   0.79  4.199E-02    92.59   4.343  7.165E-01 Th234 
93.35   5.760  5.356E-01 U235  
93.35   4.100  7.525E-01 Ac228 

163.09       11. 111.65   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.386E-01 U235  

186.06       36.  36.73   0.52  4.879E-02   185.72  57.000  3.990E-02 U235  
186.21   3.555  6.404E-01 Ra226 
185.72  57.000  3.990E-02 U235  

238.60      241.   8.44   1.01  4.342E-02   238.63  43.600  3.874E-01 Pb212 
241.68       40.  36.68   0.54  4.308E-02   242.00   7.268  3.957E-01 Pb214 
295.30       80.  17.68   0.85  3.814E-02   295.22  18.414  3.563E-01 Pb214 
300.20        8. 138.68   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.23       67.  19.57   1.01  3.485E-02   338.32  11.400  5.252E-01 Ac228 
352.00      167.  10.09   0.83  3.392E-02   351.93  35.600  4.331E-01 Pb214 
583.30       95.  13.09   0.83  2.388E-02   583.19  85.000  1.392E-01 Tl208 
609.22      170.   8.74   1.49  2.316E-02   609.31  45.490  5.032E-01 Bi214 
661.72        2. 428.41   1.46  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.67        9.  80.07   1.52  2.048E-02   727.33   6.650    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:07:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.55       12.  59.08   1.64  1.821E-02   860.53  12.400  1.669E-01 Tl208 
880.83        4. 146.24   1.65  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.68       88.  12.70   0.41  1.749E-02   911.20  26.200  6.033E-01 Ac228 
963.93       12.  81.57   1.72  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.87       31.  30.23   1.72  1.674E-02   968.96  15.900  3.615E-01 Ac228 

1120.43       34.  21.84   0.37  1.507E-02  1120.29  14.910  4.790E-01 Bi214 
1409.84        9.  50.86   2.02  1.265E-02  1408.01  20.850  1.063E-01 Eu152 
1460.91      380.   5.43   1.11  1.228E-02  1460.82  10.550  8.679E+00 K40   
1620.22        5.  74.48   2.13  1.126E-02  1620.74   1.510  9.833E-01 Bi212 
1764.81       21.  30.93   2.20  1.046E-02  1764.49  15.310  4.194E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.93    77.24       104.        99. 3.032E+03   36.75   1.089  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.23    59.56        94.        -6.    -0.002   467.72   0.836s
Th-234    251.57    62.89        89.        23.     0.009   122.47   0.840 
Th-234    371.66    92.93       117.        34.     0.013    96.79   0.874s
U-235     373.37    93.35       112.        35.     0.013    91.34   0.875D
Ac-228    373.37    93.35        98.        41.     0.015    78.11   0.792D
Eu-152    489.77   122.46       115.        -4.    -0.001   790.62   0.908s
Pa-234    525.29   131.34       134.        -8.    -0.003   409.73   0.919s
U-235     652.26   163.09        75.        11.     0.004   223.31   0.956s
U-235     744.39   186.13        75.        34.     0.012    80.85   0.981s
Ra-226    744.11   186.06        58.        36.     0.013    73.47   0.519s
U-235     820.08   205.06        83.       -10.    -0.004   255.61   1.003s
Pb-212    954.24   238.60        76.       234.     0.087    16.88   1.007 
Pb-214    966.54   241.68        71.        40.     0.015    73.36   0.541s
Tl-208   1112.58   278.19        60.        -4.    -0.001   943.20   1.082s
Pb-214   1180.79   295.25        61.        82.     0.030    34.81   1.101 
Pb-212   1200.59   300.20        55.         8.     0.003   277.37   1.106s
Ac-228   1352.80   338.25        54.        63.     0.023    40.97   1.147 
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:07:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1375.25   343.86        51.        -7.    -0.003   283.74   1.153s
Pb-214   1407.79   352.00        38.       167.     0.062    20.17   0.829s
Pa-234   2277.58   569.45        30.        -3.    -0.001   547.34   1.378s
Tl-208   2333.01   583.30        27.        90.     0.033    26.17   0.832s
Bi-214   2436.69   609.22        14.       170.     0.063    17.48   1.489s
Cs-137   2646.72   661.72        26.         2.     0.001   856.81   1.464s
Eu-154   2903.17   725.82        30.        -6.    -0.002   270.52   1.519s
Bi-212   2910.55   727.67        22.         9.     0.003   160.13   1.523s
Bi-212   3134.64   783.68        27.        -1.    -0.001  1083.66   1.573 
Tl-208   3442.20   860.55        19.        12.     0.004   118.15   1.636s
Eu-154   3498.64   874.65        19.        -4.    -0.001   345.43   1.646s
Pa-234   3523.36   880.83        18.         4.     0.002   292.49   1.652s
Pa-234   3532.73   883.17        23.        -1.    -0.001  1011.65   1.654s
Ac-228   3646.78   911.68        16.        88.     0.033    25.39   0.411s
Eu-152   3855.86   963.93        43.        12.     0.005   163.14   1.719s
Ac-228   3875.63   968.87        31.        31.     0.011    60.47   1.722s
Eu-154   3986.82   996.66        27.        -6.    -0.002   277.16   1.743s
Eu-154   4019.56  1004.84        14.        -2.    -0.001   602.95   1.750s
Eu-152   4447.46  1111.77        22.        -2.    -0.001   576.94   1.828s
Bi-214   4482.15  1120.43         8.        34.     0.013    43.68   0.366s
Co-60    4696.85  1174.08        21.        -1.     0.000  1741.83   1.871s
Eu-154   5099.69  1274.74        23.        -3.    -0.001   468.10   1.937s
Eu-152   5640.44  1409.84         6.         9.     0.003   101.73   2.018s
K-40     5844.87  1460.91        30.       359.     0.133    10.85   1.105s
Bi-212   6482.61  1620.22         5.         5.     0.002   148.97   2.131 
Bi-214   7061.50  1764.81        11.        21.     0.008    61.86   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7170E-01                                      5.12E+12             
911.20 6.033E-01  (P 6.284E-02 1.27E+01 2.62E+01 G  
968.96 3.615E-01 - P 1.515E-01 3.02E+01 1.59E+01 G  
338.32 4.990E-01 ?(P 1.343E-01 2.05E+01 1.14E+01 G  

Energy duplication    
93.35 7.525E-01 @ P 4.182E-01 3.91E+01 4.10E+00 XA 

Am-241   I  -2.9620E-02                                      1.58E+05             
59.54-2.962E-02 &(  1.124E-01 2.34E+02 3.59E+01 G  

Bi-212   N   3.5358E-01                                      5.12E+12             
727.33 2.106E-01 ?(  2.531E-01 8.01E+01 6.65E+00 G  
785.37-2.007E-01 -   1.770E+00 5.42E+02 1.11E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/26/2013 18:07:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 9.833E-01  (  9.823E-01 7.45E+01 1.51E+00 G  

Bi-214   N   4.9722E-01                                      5.84E+05             
609.31 5.032E-01 *(  2.542E-02 8.74E+00 4.55E+01 G  

1120.29 4.790E-01  (  8.944E-02 2.18E+01 1.49E+01 G  
1764.49 4.194E-01 -   1.531E-01 3.09E+01 1.53E+01 G  

Cs-137   I   2.8953E-03                                      1.10E+04             
661.66 2.895E-03 ?(  2.011E-02 4.28E+02 8.50E+01 G  

Eu-152   I   6.1815E-02                                      4.94E+03             
344.28-2.518E-02 ?(  5.683E-02 1.42E+02 2.66E+01 G  
121.78-8.548E-03 +   5.521E-02 3.95E+02 2.84E+01 G  
778.90-5.780E-04 %   1.525E-01 1.60E+04 1.30E+01 G  
964.08 1.574E-01 ?(  1.980E-01 8.16E+01 1.45E+01 G  

1112.08-3.670E-02 +   1.700E-01 2.88E+02 1.34E+01 G  
1408.01 1.063E-01 ?(  6.709E-02 5.09E+01 2.09E+01 G  

Eu-154   I  -5.3566E-02                                      3.14E+03             
873.18-5.357E-02 ?(  1.454E-01 1.73E+02 1.22E+01 G  
123.07 1.787E-03 &   3.666E-02 1.25E+03 4.04E+01 G  

1274.43-1.968E-02 &   7.354E-02 2.34E+02 3.49E+01 G  
723.30-4.567E-02 +   9.701E-02 1.35E+02 2.00E+01 G  

1004.72-1.983E-02 +   9.552E-02 3.01E+02 1.79E+01 G  
996.25-1.025E-01 +   2.230E-01 1.39E+02 1.05E+01 G  

K-40     N   8.6792E+00                                      4.57E+11             
1460.82 8.679E+00  (P 3.062E-01 5.43E+00 1.06E+01 G  

Pa-234   N   8.7735E-03                                      1.63E+12             
131.30-2.741E-02 ?(  9.114E-02 2.05E+02 1.82E+01 G  
569.50-3.987E-02 +   1.756E-01 2.74E+02 9.30E+00 G  
946.00 0.000E+00 &   1.578E-01 1.00E+03 1.35E+01 G  
880.52 7.149E-02 ?(  1.626E-01 1.46E+02 1.05E+01 G  
883.24-2.448E-02 +   2.011E-01 5.06E+02 9.70E+00 G  

Pb-212   N   3.8742E-01                                      5.12E+12             
238.63 3.874E-01  (P 3.347E-02 8.44E+00 4.36E+01 G  
300.09 2.041E-01 &   4.507E-01 1.39E+02 3.18E+00 G  

Pb-214   N   4.0860E-01                                      5.84E+05             
351.93 4.331E-01  (  3.711E-02 1.01E+01 3.56E+01 G  
295.22 3.663E-01 ?(  8.126E-02 1.74E+01 1.84E+01 G  
242.00 3.957E-01  (  1.967E-01 3.67E+01 7.27E+00 G  

Ra-226   N   6.4040E-01                                      5.84E+05             
186.21 6.404E-01  (  3.215E-01 3.67E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   7.4102E-01                                      1.63E+12             
63.30 9.210E-01  (  8.741E-01 6.12E+01 3.75E+00 G  
92.59 5.856E-01 @(  4.365E-01 4.84E+01 4.34E+00 G  

Tl-208   N   1.4274E-01                                      5.12E+12             
583.19 1.392E-01  (P 1.854E-02 1.31E+01 8.50E+01 G  
277.37-4.265E-02 - P 2.161E-01 4.72E+02 6.60E+00 G  
860.53 1.669E-01 ?(  1.418E-01 5.91E+01 1.24E+01 G  

U-235    N   3.9356E-02                                      2.57E+11             
143.77 1.678E-03 %(  1.376E-01 4.98E+03 1.09E+01 G  
205.32-1.379E-01 +   2.817E-01 1.28E+02 5.02E+00 G  
163.36 1.386E-01 ?(  2.458E-01 1.12E+02 5.08E+00 G  
185.72 3.774E-02  (  2.273E-02 4.04E+01 5.70E+01 G  

Energy duplication    
93.35 4.566E-01     3.194E-01 4.57E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.56        94.        -6.    -0.002   467.72  -2.962E-02   
Th-234      62.89        89.        23.     0.009   122.47   9.210E-01   
Th-234      92.93       117.        34.     0.013    96.79   5.856E-01   
U-235       93.35       112.        35.     0.013    91.34   4.566E-01   
Eu-152     122.46       115.        -4.    -0.001   790.62  -8.548E-03   
Pa-234     131.34       134.        -8.    -0.003   409.73  -2.741E-02   
U-235      163.09        75.        11.     0.004   223.31   1.386E-01   
U-235      186.13        75.        34.     0.012    80.85   3.774E-02   
U-235      205.06        83.       -10.    -0.004   255.61  -1.379E-01   
Eu-152     343.86        51.        -7.    -0.003   283.74  -2.518E-02   
Pa-234     569.45        30.        -3.    -0.001   547.34  -3.987E-02   
Cs-137     661.72        26.         2.     0.001   856.81   2.895E-03   
Eu-154     725.82        30.        -6.    -0.002   270.52  -4.567E-02   
Eu-154     874.65        19.        -4.    -0.001   345.43  -5.357E-02   
Pa-234     880.83        18.         4.     0.002   292.49   7.149E-02   
Pa-234     883.17        23.        -1.    -0.001  1011.65  -2.448E-02   
Eu-152     963.93        43.        12.     0.005   163.14   1.574E-01   
Eu-154     996.66        27.        -6.    -0.002   277.16  -1.025E-01   
Eu-154    1004.84        14.        -2.    -0.001   602.95  -1.983E-02   
Eu-152    1111.77        22.        -2.    -0.001   576.94  -3.670E-02   
Co-60     1174.08        21.        -1.     0.000  1741.83  -1.640E-03   
Eu-154    1274.74        23.        -3.    -0.001   468.10  -1.968E-02   
Eu-152    1409.84         6.         9.     0.003   101.73   1.063E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7170E-01    5.7170E-01   1.4004E-01    1.4603E-01  6.284E-02
Am-241 #A   -2.9616E-02   -2.9620E-02   1.3854E-01    1.3855E-01  1.124E-01
Bi-212  C    3.5358E-01    3.5358E-01   3.8666E-01    3.8709E-01  2.531E-01
Bi-214       4.9721E-01    4.9722E-01   8.6912E-02    8.9804E-02  2.542E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.5661E-03    9.5661E-03  5.572E-03
Cs-137 #A    2.8904E-03    2.8953E-03   2.4808E-02    2.4808E-02  2.011E-02
Eu-152 #C    6.1581E-02    6.1815E-02   6.2883E-02    6.2982E-02  5.683E-02
Eu-154 #A   -5.3247E-02   -5.3566E-02   1.8503E-01    1.8505E-01  1.454E-01
K-40         8.6792E+00    8.6792E+00   9.9687E-01    1.0881E+00  3.062E-01
Pa-234 #A    8.7735E-03    8.7735E-03   2.2084E-02    2.2191E-02  9.114E-02
Pb-212       3.8742E-01    3.8742E-01   6.7205E-02    7.4451E-02  3.347E-02
Pb-214       4.0859E-01    4.0860E-01   8.2422E-02    8.5502E-02  3.711E-02
Ra-226       6.4038E-01    6.4040E-01   4.7048E-01    4.7248E-01  3.215E-01
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Th-234 #A    7.4102E-01    7.4102E-01   5.7838E-01    5.8261E-01  8.741E-01
Tl-208       1.4274E-01    1.4274E-01   3.9456E-02    4.0518E-02  1.854E-02
U-235  #A    3.9356E-02    3.9356E-02   3.1819E-02    3.1919E-02  1.376E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     1.133E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 1.1327252E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

72 of 266



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-016                Received:        02/21/13                      
Lab ID:          243561-004                    Prepared:        02/26/13 09:37                
Matrix:          Soil                          Analyzed:        03/20/13 14:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0173 U        0.134          0.109            0.9     
Bismuth-212                           0.201 U         0.285          0.211                    
Bismuth-214                           0.231           0.0737         0.0344                   
Cesium-137                            0.0103 U        0.0229         0.0175           0.07    
Cobalt-60                             0.00350 U       0.0142         0.0186           0.03    
Europium-152                          0.0151 U        0.0558         0.0443           0.1     
Europium-154                         -0.00126 U       0.154          0.127            0.2     
Lead-212                              0.200           0.0607         0.0346                   
Lead-214                              0.273           0.0691         0.0441                   
Potassium-40                          7.95            0.971          0.295                    
Protactinium-234                      0.0284 U        0.0968         0.0820                   
Radium-226 (By Bismuth-214)           0.231           0.0737         0.0344           0.2     
Thallium-208                          0.0825          0.0340         0.0170                   
Thorium-232 (By Actinium-228)         0.246           0.102          0.0535           0.9     
Thorium-234                           0.513 U         0.327          0.948                    
Uranium-235                           0.0450 U        0.0307         0.119            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243561-004                   Client ID : 12-PCT-315-016        

Seqnum : 1513114275008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_008                                Batch         : 195786                       Time      : 20-MAR-2013 14:00     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0173        0.109   .13369       .13369       -0.0038  u    
Bismuth-212                     0.201         0.211   .28541       .28559       0.10     u    
Bismuth-214                     0.231         0.0344  .073705      .074447      0.036    u    
Cesium-137                      0.0103        0.0175  .022929      .022934      -0.00081 u    
Cobalt-60                       0.00350       0.0186  .014229      .01423       -0.0010  u    
Europium-152                    0.0151        0.0443  .055823      .05583       0.019    u    
Europium-154                    -0.00126      0.127   .15391       .15391       0.020    u    
Lead-212                        0.200         0.0346  .060661      .062885      -0.014   u    
Lead-214                        0.273         0.0441  .069112      .070768      0.013    u    
Potassium-40                    7.95          0.295   .97071       1.0498       -0.20    u    
Protactinium-234                0.0284        0.0820  .096817      .097075      0.025    u    
Radium-226 (By Bismuth-214)     0.231         0.0344  .073705      .074447      0.036    u    
Thallium-208                    0.0825        0.0170  .034048      .034461      -0.013   u    
Thorium-232 (By Actinium-228)   0.246         0.0535  .10162       .10318       -0.0083  u    
Thorium-234                     0.513         0.948   .32684       .33043       0.13     u    
Uranium-235                     0.0450        0.119   .030653      .030789      0.026    u    

u=use  

Page 1 of 1                                                                                                             1513114275008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-016          
Sample Description: 243561-004, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:24           Live Time: 2700   sec

Acquisition Time: 3/20/2013 14:00:29        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:35           Dead Time: 0.12   %

Analysis Quantity: 3.030E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.463E-01      1.016E-01      1.032E-01      5.352E-02
Am-241    #AB    1.734E-02      1.337E-01      1.337E-01      1.088E-01
Bi-212    #AB    2.012E-01      2.854E-01      2.856E-01      2.109E-01
Bi-214           2.306E-01      7.370E-02      7.445E-02      3.442E-02
Co-60     #AB    3.495E-03      1.423E-02      1.423E-02      1.858E-02
Cs-137    #AB    1.030E-02      2.293E-02      2.293E-02      1.754E-02
Eu-152    #AB    1.513E-02      5.582E-02      5.583E-02      4.434E-02
Eu-154    #AB   -1.262E-03      1.539E-01      1.539E-01      1.266E-01
K-40             7.951E+00      9.707E-01      1.050E+00      2.949E-01
Pa-234    #AB    2.841E-02      9.682E-02      9.708E-02      8.200E-02
Pb-212           2.005E-01      6.066E-02      6.289E-02      3.464E-02
Pb-214           2.734E-01      6.911E-02      7.077E-02      4.414E-02
Ra-226    #      5.644E-01      4.539E-01      4.555E-01      3.321E-01
Th-234    #AB    5.132E-01      3.268E-01      3.304E-01      9.477E-01
Tl-208           8.249E-02      3.405E-02      3.446E-02      1.702E-02
U-235     #AB    4.500E-02      3.065E-02      3.079E-02      1.189E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.038E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

Sample description                                             
243561-004, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_008.An1

Acquisition information
Start time:                 3/20/2013 14:00:29
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0300E+02) = 

8.9198E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0943

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.18        3. 385.49   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.23        6. 213.17   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.751E-01 Th234 
77.08       55.  27.06   0.54  3.006E-02
93.09       37.  31.84   0.86  3.953E-02    92.59   4.343  7.188E-01 Th234 

93.35   5.760  5.369E-01 U235  
93.35   4.100  7.543E-01 Ac228 
92.59   4.343  7.188E-01 Th234 
93.35   5.760  5.369E-01 U235  

131.27        7. 211.78   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.83       13.  99.84   0.90  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.534E-02 U235  
186.21       33.  34.06   0.94  4.819E-02   185.72  57.000  3.917E-02 U235  

186.21   3.555  6.287E-01 Ra226 
185.72  57.000  3.917E-02 U235  

186.22       29.  40.22   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.644E-01 Ra226 

238.62      120.  14.44   0.98  4.318E-02   238.63  43.600  2.005E-01 Pb212 
276.60       18.  50.02   1.02  3.962E-02   277.37   6.600  2.328E-01 Tl208 
295.18       79.  17.17   0.86  3.814E-02   295.22  18.414  3.502E-01 Pb214 
300.37        1. 199.95   1.04  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.27       26.  33.70   0.59  3.494E-02   338.32  11.400  2.178E-01 Ac228 
344.09        4. 184.54   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.513E-02 Eu152 
351.93       92.  16.30   1.14  3.404E-02   351.93  35.600  2.337E-01 Pb214 
583.21       50.  18.93   0.97  2.416E-02   583.19  85.000  8.102E-02 Tl208 
609.37       68.  14.17   0.99  2.345E-02   609.31  45.490  2.114E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.14        6. 111.29   1.34  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.34        9.  70.93   1.40  2.078E-02   727.33   6.650    PBC<MDA Bi212 
783.82        1. 441.16   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.70        6.  85.57   1.50  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.23        2. 266.94   1.52  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.71       36.  17.67   0.60  1.779E-02   911.20  26.200  2.587E-01 Ac228 

1120.13       18.  34.43   0.34  1.535E-02  1120.29  14.910  2.603E-01 Bi214 
1173.59        3. 203.56   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.74      336.   5.79   1.36  1.254E-02  1460.82  10.550  7.951E+00 K40   
1764.39       13.  32.94   2.15  1.069E-02  1764.49  15.310  2.586E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.67    77.08        74.        55. 1.816E+03   54.12   0.538  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.13    59.18        60.         3.     0.001   770.97   0.826s
Th-234    252.34    63.23        74.         6.     0.002   426.34   0.830s
Th-234    371.66    93.09        52.        37.     0.014    63.69   0.856 
Eu-152    487.40   122.05        96.       -18.    -0.006   164.78   0.882s
Pa-234    524.24   131.27        92.         7.     0.002   423.56   0.891s
U-235     574.47   143.83        72.        13.     0.005   199.69   0.902s
U-235     743.86   186.21        45.        33.     0.012    68.12   0.939 
Ra-226    743.89   186.22        55.        29.     0.011    80.43   0.940 
Pb-212    953.36   238.62        72.       114.     0.042    28.88   0.979 
Tl-208   1105.20   276.60        36.        18.     0.007   100.04   1.020 
Pb-214   1179.47   295.18        41.        74.     0.028    34.35   0.861 
Pb-212   1200.22   300.37        36.         1.     0.000   399.91   1.040 
Ac-228   1351.74   338.27        28.        26.     0.010    67.40   0.589s
Eu-152   1375.02   344.09        28.         4.     0.002   369.07   1.078s
Pb-214   1406.36   351.93        48.        86.     0.032    32.61   1.144 
Tl-208   2331.26   583.21        21.        50.     0.019    37.86   0.974s
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:35:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2435.90   609.37        23.        68.     0.025    28.33   0.989s
Cs-137   2647.00   662.14        18.         6.     0.002   222.58   1.344s
Eu-154   2900.11   725.41        19.        -1.    -0.001   874.55   1.394s
Bi-212   2907.86   727.34        14.         9.     0.003   141.87   1.397s
Eu-152   3114.24   778.93        19.        -2.    -0.001   831.04   1.439s
Bi-212   3133.82   783.82        12.         1.     0.000   882.32   1.444s
Tl-208   3441.48   860.70        21.         6.     0.002   171.15   1.503 
Pa-234   3531.64   883.23        13.         2.     0.001   533.88   1.521s
Ac-228   3641.59   910.71        10.        36.     0.014    35.35   0.603s
Pa-234   3777.24   944.60        22.        -4.    -0.002   337.89   1.570s
Eu-152   3848.36   962.37        12.        -1.     0.000   840.93   1.584s
Ac-228   3886.44   971.89        31.       -10.    -0.004   198.27   1.587s
Eu-154   4019.14  1005.04        22.        -4.    -0.001   366.13   1.615s
Eu-152   4441.07  1110.44        19.        -2.    -0.001   542.95   1.696s
Bi-214   4479.88  1120.13        11.        18.     0.007    68.85   0.335s
Co-60    4693.90  1173.59        20.         3.     0.001   407.12   1.741s
Eu-152   5620.92  1405.07         8.        -2.    -0.001   549.89   1.910s
K-40     5843.89  1460.74        26.       318.     0.118    11.57   1.361s
Bi-212   6485.15  1620.80         6.        -1.     0.000   684.27   2.056s
Bi-214   7060.57  1764.39         3.        13.     0.005    65.87   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.4633E-01                                      5.12E+12             
911.20 2.587E-01  (P 5.352E-02 1.77E+01 2.62E+01 G  
968.96-1.163E-01 - P 1.579E-01 9.91E+01 1.59E+01 G  
338.32 2.178E-01  (P 1.018E-01 3.37E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 -   4.849E-01 1.00E+03 4.10E+00 XA 

Am-241   I   1.7340E-02                                      1.58E+05             
59.54 1.734E-02 ?(  1.088E-01 3.85E+02 3.59E+01 G  

Bi-212   N   2.0118E-01                                      5.12E+12             
727.33 2.057E-01 &(  2.109E-01 7.09E+01 6.65E+00 G  
785.37 1.738E-01 ?(  1.235E+00 4.41E+02 1.11E+00 G  

1620.74-1.952E-01 -   1.053E+00 3.42E+02 1.51E+00 G  

Bi-214   N   2.3057E-01                                      5.84E+05             
609.31 2.114E-01  (P 3.442E-02 1.42E+01 4.55E+01 G  

1120.29 2.603E-01  (P 1.113E-01 3.44E+01 1.49E+01 G  
1764.49 2.586E-01 &(  7.437E-02 3.29E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:35:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   3.4951E-03                                      1.93E+03             
1332.49-2.542E-04 %(  1.858E-02 4.45E+03 1.00E+02 G  
1173.23 7.249E-03 ?(  2.338E-02 2.04E+02 9.98E+01 G  

Cs-137   I   1.0301E-02                                      1.10E+04             
661.66 1.030E-02 ?(  1.754E-02 1.11E+02 8.50E+01 G  

Eu-152   I   1.5125E-02                                      4.94E+03             
344.28 1.513E-02 &(  4.434E-02 1.85E+02 2.66E+01 G  
121.78-4.225E-02 +   5.490E-02 8.24E+01 2.84E+01 G  
778.90-1.957E-02 +   1.314E-01 4.16E+02 1.30E+01 G  
964.08-1.586E-02 +   1.072E-01 4.20E+02 1.45E+01 G  

1112.08-3.729E-02 +   1.619E-01 2.71E+02 1.34E+01 G  
1408.01-1.891E-02 +   8.190E-02 2.75E+02 2.09E+01 G  

Eu-154   I  -1.2622E-03                                      3.14E+03             
873.18-1.262E-03 %(  1.266E-01 6.10E+03 1.22E+01 G  
123.07 1.687E-03 %   3.387E-02 1.22E+03 4.04E+01 G  

1274.43-4.790E-04 &   6.773E-02 8.59E+03 3.49E+01 G  
723.30-1.140E-02 +   8.060E-02 4.37E+02 2.00E+01 G  

1004.72-4.260E-02 +   1.233E-01 1.83E+02 1.79E+01 G  
996.25-2.060E-03 %   1.674E-01 4.94E+03 1.05E+01 G  

K-40     N   7.9507E+00                                      4.57E+11             
1460.82 7.951E+00  (P 2.949E-01 5.79E+00 1.06E+01 G  

Pa-234   N   2.8413E-02                                      1.63E+12             
131.30 2.391E-02 ?(  8.200E-02 2.12E+02 1.82E+01 G  
569.50-6.259E-03 &   1.581E-01 1.54E+03 9.30E+00 G  
946.00-5.855E-02 +   1.559E-01 1.69E+02 1.35E+01 G  
880.52 7.504E-03 %   1.291E-01 1.06E+03 1.05E+01 G  
883.24 3.686E-02 ?(  1.562E-01 2.67E+02 9.70E+00 G  

Pb-212   N   2.0046E-01                                      5.12E+12             
238.63 2.005E-01  (P 3.464E-02 1.44E+01 4.36E+01 G  
300.09 3.228E-02 - P 3.827E-01 2.00E+02 3.18E+00 G  

Pb-214   N   2.7343E-01                                      5.84E+05             
351.93 2.337E-01  (P 4.414E-02 1.63E+01 3.56E+01 G  
295.22 3.502E-01  (P 6.983E-02 1.72E+01 1.84E+01 G  
242.00-6.909E-03 & P 2.369E-01 1.44E+03 7.27E+00 G  

Ra-226   N   5.6437E-01                                      5.84E+05             
186.21 5.644E-01 ?(  3.321E-01 4.02E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:35:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1319E-01                                      1.63E+12             
63.30 2.751E-01 ?(  9.477E-01 2.13E+02 3.75E+00 G  
92.59 7.188E-01  (  3.235E-01 3.18E+01 4.34E+00 G  

Tl-208   N   8.2494E-02                                      5.12E+12             
583.19 8.102E-02  (P 1.702E-02 1.89E+01 8.50E+01 G  
277.37 2.328E-01 + P 1.769E-01 5.00E+01 6.60E+00 G  
860.53 9.261E-02  (P 1.519E-01 8.56E+01 1.24E+01 G  

U-235    N   4.4998E-02                                      2.57E+11             
143.77 7.534E-02 ?(  1.189E-01 9.98E+01 1.09E+01 G  
205.32 1.106E-04 %   2.574E-01 1.41E+05 5.02E+00 G  
163.36 4.560E-03 %   2.673E-01 3.56E+03 5.08E+00 G  
185.72 3.917E-02 ?(  1.885E-02 3.41E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 -   3.452E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.18        60.         3.     0.001   770.97   1.734E-02   
Th-234      63.23        74.         6.     0.002   426.34   2.751E-01   
Th-234      93.09        52.        37.     0.014    63.69   7.188E-01   
Eu-152     122.05        96.       -18.    -0.006   164.78  -4.225E-02   
Pa-234     131.27        92.         7.     0.002   423.56   2.391E-02   
U-235      143.83        72.        13.     0.005   199.69   7.534E-02   
U-235      186.21        45.        33.     0.012    68.12   3.917E-02   
Eu-152     344.09        28.         4.     0.002   369.07   1.513E-02   
Cs-137     662.14        18.         6.     0.002   222.58   1.030E-02   
Eu-154     725.41        19.        -1.    -0.001   874.55  -1.140E-02   
Bi-212     727.34        14.         9.     0.003   141.87   2.057E-01   
Eu-152     778.93        19.        -2.    -0.001   831.04  -1.957E-02   
Bi-212     783.82        12.         1.     0.000   882.32   1.738E-01   
Pa-234     883.23        13.         2.     0.001   533.88   3.686E-02   
Pa-234     944.60        22.        -4.    -0.002   337.89  -5.855E-02   
Eu-152     962.37        12.        -1.     0.000   840.93  -1.586E-02   
Eu-154    1005.04        22.        -4.    -0.001   366.13  -4.260E-02   
Eu-152    1110.44        19.        -2.    -0.001   542.95  -3.729E-02   
Co-60     1173.59        20.         3.     0.001   407.12   7.249E-03   
Eu-152    1405.07         8.        -2.    -0.001   549.89  -1.891E-02   
Bi-212    1620.80         6.        -1.     0.000   684.27  -1.952E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.4633E-01    2.4633E-01   1.0162E-01    1.0318E-01  5.352E-02
Am-241 #A    1.7338E-02    1.7340E-02   1.3369E-01    1.3369E-01  1.088E-01
Bi-212 #A    2.0118E-01    2.0118E-01   2.8541E-01    2.8559E-01  2.109E-01
Bi-214       2.3056E-01    2.3057E-01   7.3705E-02    7.4447E-02  3.442E-02
Co-60  #A    3.4613E-03    3.4951E-03   1.4229E-02    1.4230E-02  1.858E-02
Cs-137 #A    1.0284E-02    1.0301E-02   2.2929E-02    2.2934E-02  1.754E-02
Eu-152 #A    1.5068E-02    1.5125E-02   5.5823E-02    5.5830E-02  4.434E-02
Eu-154 #A   -1.2547E-03   -1.2622E-03   1.5391E-01    1.5391E-01  1.266E-01
K-40         7.9507E+00    7.9507E+00   9.7071E-01    1.0498E+00  2.949E-01
Pa-234 #A    2.8413E-02    2.8413E-02   9.6817E-02    9.7075E-02  8.200E-02
Pb-212       2.0046E-01    2.0046E-01   6.0661E-02    6.2885E-02  3.464E-02
Pb-214       2.7342E-01    2.7343E-01   6.9112E-02    7.0768E-02  4.414E-02
Ra-226 #     5.6435E-01    5.6437E-01   4.5393E-01    4.5554E-01  3.321E-01
Th-234 #A    5.1319E-01    5.1319E-01   3.2684E-01    3.3043E-01  9.477E-01
Tl-208       8.2494E-02    8.2494E-02   3.4048E-02    3.4461E-02  1.702E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_008.An1               

U-235  #A    4.4998E-02    4.4998E-02   3.0653E-02    3.0789E-02  1.189E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     9.548E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 9.5483103E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-017                Received:        02/21/13                      
Lab ID:          243561-005                    Prepared:        02/26/13 09:48                
Matrix:          Soil                          Analyzed:        03/20/13 14:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0421 U         0.145          0.117             0.9    
Bismuth-212                          0.699            0.422          0.279                    
Bismuth-214                          0.469            0.100          0.0425                   
Cesium-137                           0.00505 U        0.0186         0.0145            0.07   
Cobalt-60                           -0.000223 U       0.0268         0.0221            0.03   
Europium-152                         0.0403 U         0.0830         0.0530            0.1    
Europium-154                         0.0382 U         0.0562         0.132             0.2    
Lead-212                             0.516            0.0835         0.0424                   
Lead-214                             0.582            0.0935         0.0350                   
Potassium-40                         9.69             0.988          0.256                    
Protactinium-234                     0.0321 U         0.112          0.0752                   
Radium-226 (By Bismuth-214)          0.469            0.100          0.0425            0.2    
Thallium-208                         0.156            0.0409         0.0192                   
Thorium-232 (By Actinium-228)        0.658            0.118          0.0542            0.9    
Thorium-234                          0.840 U          0.645          0.971                    
Uranium-235                          0.0483 U         0.0369         0.136             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243561-005                   Client ID : 12-PCT-315-017        

Seqnum : 1503114263009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130320_009                                Batch         : 195786                       Time      : 20-MAR-2013 14:46     

Cal    : 20-MAR-2013 08:34:06,09-JAN-2013 09:04:01     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0421       0.117   .14525       .14529       -0.0038  u    
Bismuth-212                     0.699         0.279   .42244       .42396       0.10     u    
Bismuth-214                     0.469         0.0425  .1002        .10245       0.036    u    
Cesium-137                      0.00505       0.0145  .018581      .018582      -0.00081 u    
Cobalt-60                       -0.000223     0.0221  .026806      .026806      -0.0010  u    
Europium-152                    0.0403        0.0530  .082984      .083016      0.019    u    
Europium-154                    0.0382        0.132   .056221      .056256      0.020    u    
Lead-212                        0.516         0.0424  .083451      .093745      -0.014   u    
Lead-214                        0.582         0.0350  .09351       .098961      0.013    u    
Potassium-40                    9.69          0.256   .98764       1.1012       -0.20    u    
Protactinium-234                0.0321        0.0752  .11191       .1122        0.025    u    
Radium-226 (By Bismuth-214)     0.469         0.0425  .1002        .10245       0.036    u    
Thallium-208                    0.156         0.0192  .040853      .042071      -0.013   u    
Thorium-232 (By Actinium-228)   0.658         0.0542  .11788       .12715       -0.0083  u    
Thorium-234                     0.840         0.971   .6449        .64979       0.13     u    
Uranium-235                     0.0483        0.136   .036873      .037003      0.026    u    

u=use  

Page 1 of 1                                                                                                             1503114263009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-017          
Sample Description: 243561-005, 195786 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130320_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:20           Live Time: 2700   sec

Acquisition Time: 3/20/2013 14:46:17        Real Time: 2702   sec
Analysis Time: 3/26/2013 18:08           Dead Time: 0.06   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.576E-01      1.179E-01      1.272E-01      5.415E-02
Am-241    #AB   -4.213E-02      1.453E-01      1.453E-01      1.173E-01
Bi-212    #      6.985E-01      4.224E-01      4.240E-01      2.792E-01
Bi-214           4.694E-01      1.002E-01      1.024E-01      4.247E-02
Co-60     #AB   -2.229E-04      2.681E-02      2.681E-02      2.205E-02
Cs-137    #AB    5.047E-03      1.858E-02      1.858E-02      1.454E-02
Eu-152    #AB    4.027E-02      8.298E-02      8.302E-02      5.301E-02
Eu-154    #AB    3.821E-02      5.622E-02      5.626E-02      1.319E-01
K-40             9.690E+00      9.876E-01      1.101E+00      2.555E-01
Pa-234    #AB    3.212E-02      1.119E-01      1.122E-01      7.522E-02
Pb-212           5.164E-01      8.345E-02      9.374E-02      4.240E-02
Pb-214           5.819E-01      9.351E-02      9.896E-02      3.497E-02
Ra-226           1.153E+00      6.426E-01      6.474E-01      4.236E-01
Th-234    #AB    8.404E-01      6.449E-01      6.498E-01      9.706E-01
Tl-208           1.556E-01      4.085E-02      4.207E-02      1.918E-02
U-235     #AB    4.834E-02      3.687E-02      3.700E-02      1.361E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.493E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243561-005, 195786                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320_009.An1

Acquisition information
Start time:                 3/20/2013 14:46:17
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1075

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.27       25.  62.40   0.84  2.102E-02    63.30   3.750  9.959E-01 Th234 
74.84       94.  18.35   0.85  3.075E-02
77.14      138.  13.13   0.86  3.245E-02
92.90       41.  44.66   0.87  4.163E-02    92.59   4.343  7.061E-01 Th234 

93.35   4.100  7.238E-01 Ac228 
93.35   5.760  5.279E-01 U235  
93.35   5.760  5.279E-01 U235  

92.91       45.  40.10   0.88  4.199E-02    92.59   4.343  7.668E-01 Th234 
93.35   4.100  7.876E-01 Ac228 
93.35   5.760  5.733E-01 U235  

93.00       58.  30.12   0.76  4.199E-02    92.59   4.343  9.978E-01 Th234 
93.35   4.100  1.048E+00 Ac228 
93.35   5.760  7.459E-01 U235  

129.27        4. 332.05   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
164.25       12. 134.55   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.407E-01 U235  
185.64       46.  38.14   0.98  4.883E-02   185.72  57.000  5.150E-02 U235  

186.21   3.555  8.265E-01 Ra226 
185.72  57.000  5.150E-02 U235  

185.80       64.  27.87   0.54  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.153E+00 Ra226 

205.32        1. 981.03   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.874E-02 U235  

238.56      322.   7.92   1.00  4.342E-02   238.63  43.600  5.164E-01 Pb212 
241.76       67.  26.80   0.67  4.308E-02   242.00   7.268  6.652E-01 Pb214 
277.68       24.  45.15   1.08  3.969E-02   277.37   6.600  2.874E-01 Tl208 
295.10      130.  13.93   0.66  3.815E-02   295.22  18.414  5.736E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.15        8. 153.13   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.52       71.  18.63   1.53  3.484E-02   338.32  11.400  5.515E-01 Ac228 
345.03        7. 133.45   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.97      222.   8.03   1.15  3.392E-02   351.93  35.600  5.692E-01 Pb214 
583.13      107.  12.50   1.12  2.388E-02   583.19  85.000  1.556E-01 Tl208 
609.45      160.  10.67   1.55  2.316E-02   609.31  45.490  4.694E-01 Bi214 
657.05        3. 184.07   1.46  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.55       31.  30.24   1.52  2.048E-02   727.33   6.650  6.985E-01 Bi212 
860.39       22.  31.01   1.47  1.821E-02   860.53  12.400  2.950E-01 Tl208 
881.42        2. 355.61   1.65  1.788E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  3.597E-02 Pa234 
882.16        4. 190.97   1.65  1.792E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  6.524E-02 Pa234 
911.19       97.  11.24   1.08  1.749E-02   911.20  26.200  6.572E-01 Ac228 
969.17       63.  15.16   1.52  1.674E-02   968.96  15.900  7.344E-01 Ac228 

1111.14        3. 240.22   1.83  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.78       23.  36.23   1.83  1.507E-02  1120.29  14.910  3.182E-01 Bi214 
1274.05        7.  73.57   1.94  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.72        5. 141.62   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      426.   4.85   1.99  1.228E-02  1460.82  10.550  9.690E+00 K40   
1764.80       19.  29.89   2.20  1.046E-02  1764.49  15.310  3.745E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.33    74.84       130.        75. 2.452E+03   50.36   0.961  -        
308.56    77.15       132.       107. 3.297E+03   37.26   0.639  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.79       104.        -9.    -0.003   344.80   0.836s
Th-234    253.06    63.27       112.        25.     0.009   124.80   0.840s
Th-234    371.57    92.90       149.        41.     0.015    89.33   0.874 
Ac-228    373.37    93.35       109.        58.     0.022    60.24   0.765D
U-235     373.37    93.35       139.        45.     0.017    80.20   0.875D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    491.22   122.82       120.        -6.    -0.002   527.41   0.908s
Eu-154    491.82   122.97       139.        -8.    -0.003   433.72   0.910s
Pa-234    517.02   129.27        93.         4.     0.002   664.09   0.919s
U-235     656.90   164.25       118.        12.     0.004   269.10   0.956s
U-235     742.43   185.64       132.        46.     0.017    76.28   0.981s
Ra-226    743.07   185.80       104.        64.     0.024    55.75   0.544s
U-235     821.13   205.32        97.         1.     0.001  1962.06   1.003s
Pb-212    954.09   238.56       124.       315.     0.117    15.83   0.996 
Pb-214    966.88   241.76        92.        67.     0.025    53.59   0.667s
Tl-208   1110.53   277.68        55.        24.     0.009    90.30   1.082 
Pb-214   1180.21   295.10        66.       130.     0.048    27.86   0.657s
Pb-212   1200.40   300.15        65.         8.     0.003   306.26   1.106s
Ac-228   1353.88   338.52        40.        71.     0.026    37.26   1.533s
Eu-152   1379.90   345.03        45.         7.     0.003   266.90   1.153s
Pb-214   1407.66   351.97        34.       222.     0.082    16.07   1.149 
Tl-208   2332.30   583.13        29.       102.     0.038    25.01   1.123 
Bi-214   2437.60   609.45        38.       160.     0.059    21.35   1.551 
Cs-137   2628.04   657.05        14.         3.     0.001   368.14   1.464s
Eu-154   2900.96   725.27        38.        -5.    -0.002   344.11   1.519s
Bi-212   2910.09   727.55        28.        31.     0.011    60.48   1.523s
Tl-208   3441.59   860.39         8.        22.     0.008    62.02   1.472 
Pa-234   3528.68   882.16        22.         4.     0.001   381.95   1.652s
Pa-234   3525.71   881.42        25.         2.     0.001   711.22   1.655s
Ac-228   3644.85   911.19        12.        97.     0.036    22.47   1.079s
Ac-228   3876.82   969.17         9.        63.     0.023    30.32   1.517 
Eu-154   4013.90  1003.42        24.        -2.    -0.001   696.74   1.750s
Eu-152   4444.96  1111.14        21.         3.     0.001   480.43   1.828s
Bi-214   4483.54  1120.78        23.        23.     0.009    72.46   1.834s
Co-60    4693.29  1173.20        22.        -1.     0.000  1304.61   1.871s
Eu-154   5096.95  1274.05        11.         7.     0.003   147.14   1.937s
Eu-152   5631.96  1407.72        22.         5.     0.002   283.23   2.018s
K-40     5844.26  1460.76        21.       405.     0.150     9.69   1.985 
Bi-214   7061.43  1764.80         7.        19.     0.007    59.78   2.195s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5764E-01                                      5.12E+12             
911.20 6.572E-01  (P 5.415E-02 1.12E+01 2.62E+01 G  
968.96 7.344E-01  (P 8.099E-02 1.52E+01 1.59E+01 G  
338.32 5.515E-01  (P 1.154E-01 1.86E+01 1.14E+01 G  

Energy duplication    
93.35 1.048E+00 + P 4.375E-01 3.01E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -4.2127E-02                                      1.58E+05             
59.54-4.213E-02 &(  1.173E-01 1.72E+02 3.59E+01 G  

Bi-212   N   6.9851E-01                                      5.12E+12             
727.33 6.985E-01 ?(  2.792E-01 3.02E+01 6.65E+00 G  
785.37 0.000E+00 -   1.298E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 &   4.246E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.6941E-01                                      5.84E+05             
609.31 4.694E-01  (  4.247E-02 1.07E+01 4.55E+01 G  

1120.29 3.182E-01 -   1.555E-01 3.62E+01 1.49E+01 G  
1764.49 3.745E-01 -   1.197E-01 2.99E+01 1.53E+01 G  

Co-60    T  -2.2293E-04                                      1.93E+03             
1332.49-2.229E-04 %(  2.205E-02 6.01E+03 1.00E+02 G  
1173.23-2.227E-03 +   2.366E-02 6.52E+02 9.98E+01 G  

Cs-137   I   5.0472E-03                                      1.10E+04             
661.66 5.047E-03 ?(  1.454E-02 1.84E+02 8.50E+01 G  

Eu-152   I   4.0265E-02                                      4.94E+03             
344.28 2.508E-02 ?(  5.301E-02 1.33E+02 2.66E+01 G  
121.78-1.304E-02 &   5.597E-02 2.64E+02 2.84E+01 G  
778.90 0.000E+00 -   1.779E-01 1.00E+03 1.30E+01 G  
964.08 1.424E-03 &   1.073E-01 4.58E+03 1.45E+01 G  

1112.08 4.294E-02 ?(  1.646E-01 2.40E+02 1.34E+01 G  
1408.01 5.791E-02 &(  1.281E-01 1.42E+02 2.09E+01 G  

Eu-154   I   3.8208E-02                                      3.14E+03             
873.18 7.803E-03 %(  1.319E-01 1.03E+03 1.22E+01 G  
123.07-1.201E-02 +   4.234E-02 2.17E+02 4.04E+01 G  

1274.43 4.881E-02 ?(  5.133E-02 7.36E+01 3.49E+01 G  
723.30-3.963E-02 +   1.087E-01 1.72E+02 2.00E+01 G  

1004.72-2.156E-02 +   1.212E-01 3.48E+02 1.79E+01 G  
996.25 0.000E+00 &   1.581E-01 1.00E+03 1.05E+01 G  

K-40     N   9.6896E+00                                      4.57E+11             
1460.82 9.690E+00  (P 2.555E-01 4.85E+00 1.06E+01 G  

Pa-234   N   3.2118E-02                                      1.63E+12             
131.30 1.390E-02 &(  7.522E-02 3.32E+02 1.82E+01 G  
569.50 7.176E-03 &   1.850E-01 1.57E+03 9.30E+00 G  
946.00-1.390E-03 %   1.422E-01 6.22E+03 1.35E+01 G  
880.52 6.014E-02 ?(  1.820E-01 1.91E+02 1.05E+01 G  
883.24 3.597E-02 &(  2.065E-01 3.56E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.1643E-01                                      5.12E+12             
238.63 5.164E-01  (P 4.240E-02 7.92E+00 4.36E+01 G  
300.09 1.976E-01 -   4.843E-01 1.53E+02 3.18E+00 G  

Pb-214   N   5.8194E-01                                      5.84E+05             
351.93 5.692E-01  (  3.497E-02 8.03E+00 3.56E+01 G  
295.22 5.736E-01  (  8.352E-02 1.39E+01 1.84E+01 G  
242.00 6.652E-01 *(  2.210E-01 2.68E+01 7.27E+00 G  

Ra-226   N   1.1527E+00                                      5.84E+05             
186.21 1.153E+00  (  4.236E-01 2.79E+01 3.56E+00 G  

Th-234   N   8.4040E-01                                      1.63E+12             
63.30 9.959E-01 *(  9.706E-01 6.24E+01 3.75E+00 G  
92.59 7.061E-01  (  4.870E-01 4.47E+01 4.34E+00 G  

Tl-208   N   1.5563E-01                                      5.12E+12             
583.19 1.556E-01  (P 1.918E-02 1.25E+01 8.50E+01 G  
277.37 2.874E-01 + P 2.043E-01 4.52E+01 6.60E+00 G  
860.53 2.950E-01 +   9.322E-02 3.10E+01 1.24E+01 G  

U-235    N   4.8336E-02                                      2.57E+11             
143.77 2.545E-03 &(  1.361E-01 3.25E+03 1.09E+01 G  
205.32 1.874E-02 &(  3.018E-01 9.81E+02 5.02E+00 G  
163.36 1.407E-01 ?(  3.045E-01 1.35E+02 5.08E+00 G  
185.72 5.150E-02  (  2.986E-02 3.81E+01 5.70E+01 G  

Energy duplication    
93.35 5.733E-01     3.514E-01 4.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.79       104.        -9.    -0.003   344.80  -4.213E-02   
Th-234      63.27       112.        25.     0.009   124.80   9.959E-01   
Th-234      92.90       149.        41.     0.015    89.33   7.061E-01   
U-235       93.35       139.        45.     0.017    80.20   5.733E-01   
Eu-152     122.82       120.        -6.    -0.002   527.41  -1.304E-02   
Eu-154     122.97       139.        -8.    -0.003   433.72  -1.201E-02   
Pa-234     129.27        93.         4.     0.002   664.09   1.390E-02   
U-235      164.25       118.        12.     0.004   269.10   1.407E-01   
U-235      185.64       132.        46.     0.017    76.28   5.150E-02   
U-235      205.32        97.         1.     0.001  1962.06   1.874E-02   
Eu-152     345.03        45.         7.     0.003   266.90   2.508E-02   
Cs-137     657.05        14.         3.     0.001   368.14   5.047E-03   
Eu-154     725.27        38.        -5.    -0.002   344.11  -3.963E-02   
Pa-234     882.16        22.         4.     0.001   381.95   6.014E-02   
Pa-234     881.42        25.         2.     0.001   711.22   3.597E-02   
Eu-154    1003.42        24.        -2.    -0.001   696.74  -2.156E-02   
Eu-152    1111.14        21.         3.     0.001   480.43   4.294E-02   
Co-60     1173.20        22.        -1.     0.000  1304.61  -2.227E-03   
Eu-154    1274.05        11.         7.     0.003   147.14   4.881E-02   
Eu-152    1407.72        22.         5.     0.002   283.23   5.791E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5764E-01    6.5764E-01   1.1788E-01    1.2715E-01  5.415E-02
Am-241 #A   -4.2122E-02   -4.2127E-02   1.4525E-01    1.4529E-01  1.173E-01
Bi-212 #     6.9851E-01    6.9851E-01   4.2244E-01    4.2396E-01  2.792E-01
Bi-214       4.6939E-01    4.6941E-01   1.0020E-01    1.0245E-01  4.247E-02
Co-60  #A   -2.2077E-04   -2.2293E-04   2.6806E-02    2.6806E-02  2.205E-02
Cs-137 #A    5.0386E-03    5.0472E-03   1.8581E-02    1.8582E-02  1.454E-02
Eu-152 #A    4.0113E-02    4.0265E-02   8.2984E-02    8.3016E-02  5.301E-02
Eu-154 #A    3.7981E-02    3.8208E-02   5.6221E-02    5.6256E-02  1.319E-01
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K-40         9.6896E+00    9.6896E+00   9.8764E-01    1.1012E+00  2.555E-01
Pa-234 #A    3.2118E-02    3.2118E-02   1.1191E-01    1.1220E-01  7.522E-02
Pb-212       5.1643E-01    5.1643E-01   8.3451E-02    9.3745E-02  4.240E-02
Pb-214       5.8192E-01    5.8194E-01   9.3510E-02    9.8961E-02  3.497E-02
Ra-226       1.1527E+00    1.1527E+00   6.4264E-01    6.4738E-01  4.236E-01
Th-234 #A    8.4040E-01    8.4040E-01   6.4490E-01    6.4979E-01  9.706E-01
Tl-208       1.5563E-01    1.5563E-01   4.0853E-02    4.2071E-02  1.918E-02
U-235  #A    4.8336E-02    4.8336E-02   3.6873E-02    3.7003E-02  1.361E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     1.392E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.2 keV) 1.3921849E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-315-018                Received:        02/21/13                      
Lab ID:          243561-006                    Prepared:        02/26/13 09:56                
Matrix:          Soil                          Analyzed:        03/20/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         
Sampled:         02/21/13 13:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0667 U         0.130          0.102             0.9    
Bismuth-212                          0.341            0.391          0.235                    
Bismuth-214                          0.242            0.0619         0.0299                   
Cesium-137                          -0.000475 U       0.0209         0.0172            0.07   
Cobalt-60                           -0.00711 U        0.0248         0.0193            0.03   
Europium-152                         0.0343 U         0.0450         0.0395            0.1    
Europium-154                         0.0124 U         0.0385         0.113             0.2    
Lead-212                             0.281            0.0614         0.0325                   
Lead-214                             0.332            0.0732         0.0363                   
Potassium-40                         8.05             0.907          0.259                    
Protactinium-234                     0.000502 U       0.0668         0.0550                   
Radium-226 (By Bismuth-214)          0.242            0.0619         0.0299            0.2    
Thallium-208                         0.0853           0.0318         0.0161                   
Thorium-232 (By Actinium-228)        0.259            0.103          0.0714            0.9    
Thorium-234                          0.189 U          0.261          0.884                    
Uranium-235                          0.0330 U         0.0237         0.114             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243561-006                   Client ID : 12-PCT-315-018        

Seqnum : 1513114275009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130320_009                                Batch         : 195786                       Time      : 20-MAR-2013 14:47     

Cal    : 20-MAR-2013 08:46:23,09-JAN-2013 12:22:14     Caldate       : 20-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0667       0.102   .12978       .12987       -0.0038  u    
Bismuth-212                     0.341         0.235   .39103       .39142       0.10     u    
Bismuth-214                     0.242         0.0299  .061886      .062854      0.036    u    
Cesium-137                      -0.000475     0.0172  .020931      .020931      -0.00081 u    
Cobalt-60                       -0.00711      0.0193  .02475       .024752      -0.0010  u    
Europium-152                    0.0343        0.0395  .045028      .045071      0.019    u    
Europium-154                    0.0124        0.113   .038527      .038532      0.020    u    
Lead-212                        0.281         0.0325  .061436      .065676      -0.014   u    
Lead-214                        0.332         0.0363  .073167      .075468      0.013    u    
Potassium-40                    8.05          0.259   .90665       .99274       -0.20    u    
Protactinium-234                0.000502      0.0550  .066787      .066788      0.025    u    
Radium-226 (By Bismuth-214)     0.242         0.0299  .061886      .062854      0.036    u    
Thallium-208                    0.0853        0.0161  .031792      .032265      -0.013   u    
Thorium-232 (By Actinium-228)   0.259         0.0714  .10276       .10446       -0.0083  u    
Thorium-234                     0.189         0.884   .26117       .26178       0.13     u    
Uranium-235                     0.0330        0.114   .02367       .023765      0.026    u    

u=use  

Page 1 of 1                                                                                                             1513114275009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-315-018          
Sample Description: 243561-006, 195786 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130320_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-315                      Matrix: S         
Sample Time: 2/21/2013 13:30           Live Time: 2700   sec

Acquisition Time: 3/20/2013 14:47:23        Real Time: 2703   sec
Analysis Time: 3/27/2013 09:36           Dead Time: 0.09   %

Analysis Quantity: 3.380E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      2.590E-01      1.028E-01      1.045E-01      7.136E-02
Am-241    #AB   -6.668E-02      1.298E-01      1.299E-01      1.022E-01
Bi-212    #      3.408E-01      3.910E-01      3.914E-01      2.352E-01
Bi-214           2.417E-01      6.189E-02      6.285E-02      2.989E-02
Co-60     #AB   -7.110E-03      2.475E-02      2.475E-02      1.931E-02
Cs-137    #AB   -4.751E-04      2.093E-02      2.093E-02      1.718E-02
Eu-152    #AB    3.430E-02      4.503E-02      4.507E-02      3.950E-02
Eu-154    #AB    1.239E-02      3.853E-02      3.853E-02      1.133E-01
K-40             8.045E+00      9.066E-01      9.927E-01      2.591E-01
Pa-234    #AB    5.023E-04      6.679E-02      6.679E-02      5.498E-02
Pb-212           2.807E-01      6.144E-02      6.568E-02      3.249E-02
Pb-214           3.323E-01      7.317E-02      7.547E-02      3.632E-02
Ra-226    #      6.652E-01      4.524E-01      4.547E-01      3.281E-01
Th-234    #AB    1.887E-01      2.612E-01      2.618E-01      8.842E-01
Tl-208           8.529E-02      3.179E-02      3.227E-02      1.609E-02
U-235     #AB    3.304E-02      2.367E-02      2.377E-02      1.137E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.052E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:36:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

Sample description                                             
243561-006, 195786                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320_009.An1

Acquisition information
Start time:                 3/20/2013 14:47:23
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3800E+02) = 

7.9962E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/21/2013 13:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   10 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1154

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.11       41.  35.43   0.66  3.008E-02
92.89       23.  62.36   0.86  3.990E-02    92.59   4.343  3.936E-01 Th234 

93.35   5.760  2.940E-01 U235  
93.35   4.100  4.131E-01 Ac228 
93.35   4.100  4.131E-01 Ac228 

92.89       23.  62.36   0.86  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.940E-01 U235  
93.35   4.100  4.131E-01 Ac228 

92.89       22.  69.19   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.841E-01 U235  
93.35   4.100  3.991E-01 Ac228 

120.88       10. 116.02   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.219E-02 Eu152 

122.69        9. 155.53   0.88  4.864E-02   123.07  40.400    PBC<MDA Eu154 
185.88       38.  35.82   0.94  4.819E-02   185.72  57.000  4.071E-02 U235  

186.21   3.555  6.533E-01 Ra226 
185.95       38.  34.01   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.652E-01 Ra226 
238.53      184.  10.62   1.02  4.319E-02   238.63  43.600  2.807E-01 Pb212 
241.96       15.  98.58   0.99  4.285E-02   242.00   7.268    PBC<MDA Pb214 
295.11       71.  19.45   1.14  3.813E-02   295.22  18.414  2.975E-01 Pb214 
300.84        5. 116.48   1.04  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.26       28.  35.57   1.07  3.494E-02   338.32  11.400  2.119E-01 Ac228 

338.32  11.400  2.119E-01 Ac228 
344.11        4. 191.25   1.08  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.299E-02 Eu152 
351.78      143.  10.53   1.27  3.404E-02   351.93  35.600  3.503E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.19       60.  17.33   1.42  2.416E-02   583.19  85.000  8.662E-02 Tl208 
609.36       91.  11.68   1.13  2.345E-02   609.31  45.490  2.517E-01 Bi214 
727.94       10.  73.00   1.40  2.078E-02   727.33   6.650    PBC<MDA Bi212 
778.92        8.  70.72   1.44  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  9.043E-02 Eu152 
786.09        8.  88.51   1.44  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.83        6.  93.54   1.50  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.55       46.  17.89   1.54  1.779E-02   911.20  26.200  2.909E-01 Ac228 

911.20  26.200  2.909E-01 Ac228 
968.89       22.  38.54   1.59  1.704E-02   968.96  15.900  2.402E-01 Ac228 

968.96  15.900  2.402E-01 Ac228 
1004.94        2. 295.51   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.46       16.  38.04   1.70  1.535E-02  1120.29  14.910  2.038E-01 Bi214 
1275.60        2. 378.17   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.61        4. 117.93   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.304E-02 Eu152 
1460.82      377.   5.37   1.64  1.254E-02  1460.82  10.550  8.045E+00 K40   
1764.33       14.  31.31   2.15  1.069E-02  1764.49  15.310  2.490E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.79    77.11        85.        41. 1.363E+03   70.86   0.657  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.26    59.21        65.       -12.    -0.005   194.63   0.826s
Th-234    370.88    92.89       105.        22.     0.008   138.39   0.856s
U-235     372.71    93.35        90.        23.     0.008   124.71   0.857D
Ac-228    372.71    93.35        90.        23.     0.008   124.71   0.857D
Eu-152    482.74   120.88        66.        10.     0.004   232.05   0.882s
Eu-154    489.94   122.69        91.         9.     0.003   311.06   0.884s
U-235     651.32   163.06        87.        -4.    -0.001   699.06   0.919s
U-235     742.55   185.88        73.        38.     0.014    71.64   0.939s
Ra-226    742.83   185.95        66.        38.     0.014    68.01   0.940s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     823.38   206.11        74.       -10.    -0.004   248.77   0.957s
Pb-212    952.98   238.53        79.       178.     0.066    21.24   1.020 
Pb-214    966.71   241.96       123.        15.     0.005   197.15   0.989s
Tl-208   1106.38   276.90        57.       -12.    -0.004   201.24   1.020s
Pb-214   1179.18   295.11        55.        71.     0.026    38.89   1.138 
Pb-212   1202.11   300.84        45.         5.     0.002   232.96   1.040s
Ac-228   1351.71   338.26        47.        28.     0.011    71.15   1.073 
Eu-152   1375.10   344.11        27.         4.     0.001   382.50   1.078s
Pb-214   1405.76   351.78        41.       143.     0.053    21.07   1.273 
Tl-208   2331.21   583.19        23.        60.     0.022    34.66   1.422 
Bi-214   2435.86   609.36        21.        91.     0.034    23.35   1.134 
Eu-154   2890.17   722.92        24.        -2.    -0.001   667.17   1.394s
Bi-212   2910.24   727.94        22.        10.     0.004   146.00   1.397s
Eu-152   3114.22   778.92        11.         8.     0.003   141.44   1.439s
Bi-212   3142.90   786.09        21.         8.     0.003   177.01   1.444s
Tl-208   3445.98   861.83        22.         6.     0.002   187.09   1.503 
Ac-228   3644.94   911.55        23.        46.     0.017    35.78   1.543s
Ac-228   3874.45   968.89        30.        22.     0.008    77.08   1.587s
Eu-154   3977.83   994.72        17.        -4.    -0.002   295.23   1.608s
Eu-154   4018.76  1004.94        24.         2.     0.001   591.02   1.615s
Eu-152   4447.56  1112.06        24.        -2.    -0.001   578.29   1.696s
Bi-214   4481.19  1120.46        16.        16.     0.006    76.07   1.702s
Eu-154   5102.38  1275.60        17.         2.     0.001   756.34   1.815s
Co-60    5333.29  1333.26        14.        -3.    -0.001   348.12   1.857s
Eu-152   5635.08  1408.61         9.         4.     0.001   235.85   1.910s
K-40     5844.23  1460.82        25.       359.     0.133    10.75   1.641 
Bi-214   7060.33  1764.33         2.        14.     0.005    62.62   2.151s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.5901E-01                                      5.12E+12             
911.20 2.909E-01  (P 7.136E-02 1.79E+01 2.62E+01 G  
968.96 2.402E-01 ?(P 1.388E-01 3.85E+01 1.59E+01 G  
338.32 2.119E-01  (P 1.183E-01 3.56E+01 1.14E+01 G  

Energy duplication    
93.35 4.131E-01     3.998E-01 6.24E+01 4.10E+00 XA 

Am-241   I  -6.6680E-02                                      1.58E+05             
59.54-6.668E-02 ?(  1.022E-01 9.73E+01 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:36:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.4083E-01                                      5.12E+12             
727.33 2.167E-01  (  2.352E-01 7.30E+01 6.65E+00 G  
785.37 1.085E+00 &(  1.450E+00 8.85E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.971E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.4170E-01                                      5.84E+05             
609.31 2.517E-01  (P 2.989E-02 1.17E+01 4.55E+01 G  

1120.29 2.038E-01 ?(P 1.222E-01 3.80E+01 1.49E+01 G  
1764.49 2.490E-01 ?(  6.534E-02 3.13E+01 1.53E+01 G  

Co-60    T  -7.1096E-03                                      1.93E+03             
1332.49-7.110E-03 ?(  1.931E-02 1.74E+02 1.00E+02 G  
1173.23-1.079E-03 %   2.333E-02 1.32E+03 9.98E+01 G  

Cs-137   I  -4.7512E-04                                      1.10E+04             
661.66-4.751E-04 %(  1.718E-02 2.20E+03 8.50E+01 G  

Eu-152   I   3.4297E-02                                      4.94E+03             
344.28 1.299E-02 ?(  3.950E-02 1.91E+02 2.66E+01 G  
121.78 2.219E-02 &(  4.086E-02 1.16E+02 2.84E+01 G  
778.90 9.043E-02 ?(  9.092E-02 7.07E+01 1.30E+01 G  
964.08 0.000E+00 -   3.432E-01 1.00E+03 1.45E+01 G  

1112.08-3.529E-02 +   1.640E-01 2.89E+02 1.34E+01 G  
1408.01 4.304E-02 &(  7.552E-02 1.18E+02 2.09E+01 G  

Eu-154   I   1.2386E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.133E-01 1.00E+03 1.22E+01 G  
123.07 1.344E-02 ?(  3.363E-02 1.56E+02 4.04E+01 G  

1274.43 9.530E-03 &(  5.803E-02 3.78E+02 3.49E+01 G  
723.30-1.525E-02 &   8.204E-02 3.34E+02 2.00E+01 G  

1004.72 2.402E-02 &(  1.141E-01 2.96E+02 1.79E+01 G  
996.25-7.176E-02 +   1.648E-01 1.48E+02 1.05E+01 G  

K-40     N   8.0454E+00                                      4.57E+11             
1460.82 8.045E+00  (P 2.591E-01 5.37E+00 1.06E+01 G  

Pa-234   N   5.0232E-04                                      1.63E+12             
131.30 5.023E-04 &(  5.498E-02 6.65E+03 1.82E+01 G  
569.50-8.288E-03 %   1.392E-01 1.03E+03 9.30E+00 G  
946.00 8.386E-04 %   1.229E-01 8.90E+03 1.35E+01 G  
880.52-7.741E-03 %   1.572E-01 1.24E+03 1.05E+01 G  
883.24 0.000E+00 -   1.448E-01 1.00E+03 9.70E+00 G  

Pb-212   N   2.8070E-01                                      5.12E+12             
238.63 2.807E-01  (P 3.249E-02 1.06E+01 4.36E+01 G  
300.09 1.297E-01 & P 3.858E-01 1.16E+02 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/27/2013 09:36:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.3230E-01                                      5.84E+05             
351.93 3.503E-01  (P 3.632E-02 1.05E+01 3.56E+01 G  
295.22 2.975E-01  (P 7.319E-02 1.94E+01 1.84E+01 G  
242.00 1.401E-01 - P 2.456E-01 9.86E+01 7.27E+00 G  

Ra-226   N   6.6524E-01                                      5.84E+05             
186.21 6.652E-01  (  3.281E-01 3.40E+01 3.56E+00 G  

Th-234   N   1.8873E-01                                      1.63E+12             
63.30-3.311E-02 %(  8.842E-01 1.62E+03 3.75E+00 G  
92.59 3.803E-01 ?(  4.125E-01 6.92E+01 4.34E+00 G  

Tl-208   N   8.5293E-02                                      5.12E+12             
583.19 8.662E-02  (P 1.609E-02 1.73E+01 8.50E+01 G  
277.37-1.319E-01 - P 1.998E-01 1.01E+02 6.60E+00 G  
860.53 7.621E-02  (P 1.401E-01 9.35E+01 1.24E+01 G  

U-235    N   3.3041E-02                                      2.57E+11             
143.77-6.908E-03 %(  1.137E-01 1.00E+03 1.09E+01 G  
205.32-1.282E-01 +   2.543E-01 1.24E+02 5.02E+00 G  
163.36-4.463E-02 +   2.542E-01 3.50E+02 5.08E+00 G  
185.72 4.071E-02  (  2.140E-02 3.58E+01 5.70E+01 G  

Energy duplication    
93.35 2.940E-01     2.845E-01 6.24E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320_009.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.21        65.       -12.    -0.005   194.63  -6.668E-02   
Th-234      92.89       105.        22.     0.008   138.39   3.803E-01   
U-235       93.35        90.        23.     0.008   124.71   2.940E-01   
Ac-228      93.35        90.        23.     0.008   124.71   4.131E-01   
Eu-152     120.88        66.        10.     0.004   232.05   2.219E-02   
Eu-154     122.69        91.         9.     0.003   311.06   1.344E-02   
U-235      163.06        87.        -4.    -0.001   699.06  -4.463E-02   
U-235      185.88        73.        38.     0.014    71.64   4.071E-02   
Ra-226     185.95        66.        38.     0.014    68.01   6.652E-01   
U-235      206.11        74.       -10.    -0.004   248.77  -1.282E-01   
Ac-228     338.26        47.        28.     0.011    71.15   2.119E-01  P
Eu-152     344.11        27.         4.     0.001   382.50   1.299E-02   
Eu-154     722.92        24.        -2.    -0.001   667.17  -1.525E-02   
Bi-212     727.94        22.        10.     0.004   146.00   2.167E-01   
Eu-152     778.92        11.         8.     0.003   141.44   9.043E-02   
Bi-212     786.09        21.         8.     0.003   177.01   1.085E+00   
Ac-228     911.55        23.        46.     0.017    35.78   2.909E-01  P
Ac-228     968.89        30.        22.     0.008    77.08   2.402E-01  P
Eu-154     994.72        17.        -4.    -0.002   295.23  -7.176E-02   
Eu-154    1004.94        24.         2.     0.001   591.02   2.402E-02   
Eu-152    1112.06        24.        -2.    -0.001   578.29  -3.529E-02   
Eu-154    1275.60        17.         2.     0.001   756.34   9.530E-03   
Co-60     1333.26        14.        -3.    -0.001   348.12  -7.110E-03   
Eu-152    1408.61         9.         4.     0.001   235.85   4.304E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     2.5901E-01    2.5901E-01   1.0276E-01    1.0446E-01  7.136E-02
Am-241 #A   -6.6672E-02   -6.6680E-02   1.2978E-01    1.2987E-01  1.022E-01
Bi-212 #C    3.4083E-01    3.4083E-01   3.9103E-01    3.9142E-01  2.352E-01
Bi-214       2.4169E-01    2.4170E-01   6.1886E-02    6.2854E-02  2.989E-02
Co-60  #A   -7.0407E-03   -7.1096E-03   2.4750E-02    2.4752E-02  1.931E-02
Cs-137 #A   -4.7431E-04   -4.7512E-04   2.0931E-02    2.0931E-02  1.718E-02
Eu-152 #A    3.4167E-02    3.4297E-02   4.5028E-02    4.5071E-02  3.950E-02
Eu-154 #A    1.2312E-02    1.2386E-02   3.8527E-02    3.8532E-02  1.133E-01
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K-40         8.0454E+00    8.0454E+00   9.0665E-01    9.9274E-01  2.591E-01
Pa-234 #A    5.0232E-04    5.0232E-04   6.6787E-02    6.6788E-02  5.498E-02
Pb-212       2.8070E-01    2.8070E-01   6.1436E-02    6.5676E-02  3.249E-02
Pb-214       3.3228E-01    3.3230E-01   7.3167E-02    7.5468E-02  3.632E-02
Ra-226 #     6.6522E-01    6.6524E-01   4.5245E-01    4.5469E-01  3.281E-01
Th-234 #A    1.8873E-01    1.8873E-01   2.6117E-01    2.6178E-01  8.842E-01
Tl-208       8.5293E-02    8.5293E-02   3.1792E-02    3.2265E-02  1.609E-02
U-235  #A    3.3041E-02    3.3041E-02   2.3670E-02    2.3765E-02  1.137E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     8.985E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 8.9853497E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/25/13 09:53                
Type:            LCS                           Analyzed:        03/28/13 09:36                
Lab ID:          QC677742                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   305 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195786                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                15.4                 0.466     118    54-146  

Page 1 of 1                                                                                                                       4.1
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243561 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736003.8                                                  
File          : 2_20130328_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC677742                                                         
Matrix        : Soil                                                             
Batch         : 195786                                                           
Time          : 28-MAR-2013 09:36                                                
Sample Amount : 305 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.24 %                                                           
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   15.38  118   54-146  .46564        .84024        u    

u=use  

Page 1 of 1                                                                                                           1513125736003.8
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC677742, 195786, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 2/25/2013 09:53           Live Time: 2700   sec

Acquisition Time: 3/28/2013 09:36:49        Real Time: 2706   sec
Analysis Time: 3/28/2013 10:22           Dead Time: 0.24   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.886E-01      2.363E-01      2.397E-01      1.685E-01
Am-241    #AB    1.957E-02      4.647E-01      4.647E-01      3.824E-01
Bi-212    #AB   -2.554E-01      5.032E-01      5.035E-01      4.032E-01
Bi-214           1.506E+01      4.552E-01      1.110E+00      9.549E-02
Co-60     #AB    1.759E-02      6.016E-02      6.017E-02      4.848E-02
Cs-137    #      8.703E-02      6.869E-02      6.894E-02      5.280E-02
Eu-152    #AB    7.826E-02      2.080E-01      2.080E-01      1.691E-01
Eu-154    #AB    7.919E-02      1.749E-01      1.750E-01      1.390E-01
K-40      #      7.991E+00      1.184E+00      1.310E+00      4.982E-01
Pa-234    #AB    2.845E-01      3.752E-01      3.757E-01      2.936E-01
Pb-210    #AB    8.847E+00      1.421E+01      1.424E+01      1.150E+01
Pb-212           6.157E-01      1.386E-01      1.482E-01      9.396E-02
Pb-214           1.606E+01      4.510E-01      1.280E+00      1.231E-01
Ra-226           1.742E+01      1.742E+00      2.275E+00      1.079E+00
Th-230    #AB   -5.552E+00      3.656E+01      3.656E+01      3.002E+01
Th-234    #AB    4.979E-01      1.224E+00      1.225E+00      9.983E-01
Tl-208           1.729E-01      7.381E-02      7.472E-02      4.485E-02
U-235      AB    0.000E+00      4.018E-01      4.018E-01      1.135E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.782E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_003.An1               

Sample description                                             
QC677742, 195786, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_003.An1

Acquisition information
Start time:                 3/28/2013 09:36:49
Live time:               2700
Real time:               2706
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0500E+02) = 

8.8613E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/25/2013 09:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0823

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.36        9. 156.85   0.00  0.000E+00
63.52       20. 219.46   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85      926.   5.49   0.85  2.841E-02
77.22     1639.   3.33   0.85  3.018E-02
79.45      172.  20.75   0.86  3.176E-02
84.34      112.  29.86   0.86  3.496E-02
87.26      595.   7.07   0.86  3.669E-02
89.94      276.  13.24   0.87  3.817E-02
92.72       34. 122.89   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  4.797E-01 U235  
93.27       60.  66.50   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.199E+00 Ac228 
93.27       60.  66.50   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.199E+00 Ac228 
122.90       18. 235.94   0.90  4.864E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  3.043E-02 Eu154 
122.93       14. 299.09   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  2.334E-02 Eu154 
121.78  28.410  3.323E-02 Eu152 

133.17       22. 169.74   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.55       18. 232.74   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.291E-01 U235  
186.21      967.   5.53   0.89  4.815E-02   185.72  57.000  1.155E+00 U235  

186.21   3.555  1.853E+01 Ra226 
185.72  57.000  1.155E+00 U235  

238.67      416.   8.94   1.01  4.317E-02   238.63  43.600  7.156E-01 Pb212 
241.94     1574.   3.15   1.01  4.286E-02   242.00   7.268  1.657E+01 Pb214 

111 of 266



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:42:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.11     3703.   2.01   1.06  3.814E-02   295.22  18.414  1.729E+01 Pb214 
302.58        6. 291.73   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
307.23       17.  98.20   0.42  3.719E-02
311.81        8. 150.55   0.00  3.684E-02
338.30       71.  38.39   0.53  3.494E-02   338.32  11.400  5.683E-01 Ac228 
344.33       22. 132.37   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.975E-02 Eu152 
351.79     6188.   1.40   1.13  3.405E-02   351.93  35.600  1.674E+01 Pb214 
569.17        6. 371.77   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.01      114.  20.50   0.76  2.417E-02   583.19  85.000  1.749E-01 Tl208 
609.33     4959.   1.51   1.31  2.345E-02   609.31  45.490  1.523E+01 Bi214 
661.46       50.  39.46   1.38  2.217E-02   661.66  84.990  8.682E-02 Cs137 
665.60      159.  12.66   0.84  2.208E-02
723.20       26.  50.19   1.43  2.078E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  6.139E-01 Bi212 
727.33   6.650  6.139E-01 Bi212 

723.53       12. 161.39   1.43  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.33   6.650  2.865E-01 Bi212 

768.34      486.   6.12   1.25  2.001E-02
785.99      128.  14.79   1.47  1.972E-02   785.37   1.110  1.925E+01 Bi212 

785.37   1.110  1.925E+01 Bi212 
839.06       59.  31.00   0.87  1.884E-02
860.62       11. 131.96   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
882.91       24.  65.94   1.55  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.36       93.  18.62   1.57  1.779E-02   911.20  26.200  6.565E-01 Ac228 
934.21      251.  10.68   1.68  1.748E-02
962.47       22.  65.33   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.977E-01 Eu152 
969.18       65.  25.18   1.61  1.704E-02   968.96  15.900  7.890E-01 Ac228 

1004.75       13. 117.17   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.34     1107.   3.47   1.56  1.535E-02  1120.29  14.910  1.584E+01 Bi214 
1173.24        8. 164.02   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.19      437.   6.14   1.71  1.426E-02
1275.28       13. 101.53   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1377.61      339.   6.80   1.73  1.313E-02
1385.24       71.  20.59   0.43  1.308E-02
1407.97      151.  11.88   1.90  1.291E-02  1408.01  20.850  1.846E+00 Eu152 

1408.01  20.850  1.846E+00 Eu152 
1460.78      327.   7.03   2.05  1.254E-02  1460.82  10.550  8.104E+00 K40   
1621.03        6. 151.80   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.109E+00 Bi212 
1764.20      937.   3.65   1.90  1.069E-02  1764.49  15.310  1.878E+01 Bi214 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.36       120.         9. 0.000E+00  313.71   0.000  -      
298.88    74.87      1163.       670. 2.359E+04   16.96   0.791  -       M
308.35    77.24      1070.      1304. 4.320E+04    9.28   0.887  -       M
317.25    79.47       475.       101. 3.174E+03   62.86   0.464 TH-227  sM
336.72    84.34       520.        93. 2.660E+03   72.39   0.813 TH-228  sM
348.39    87.26       824.       568. 1.547E+04   18.06   1.034  -       M
359.08    89.93       529.       222. 5.813E+03   32.25   1.025  -       M

1227.69   307.23       138.        17. 4.464E+02  196.40   0.422  -       c
1246.00   311.81       104.         8. 2.308E+02  301.09   0.000  -       c
2660.91   665.60        82.       159. 7.199E+03   22.62   0.844 BI-214  sM
3071.92   768.34       108.       486. 2.428E+04   12.25   1.253 BI-214   M
3354.88   839.06        95.        59. 3.132E+03   62.00   0.875 PB-214  sM
3735.70   934.21       109.       251. 1.436E+04   21.36   1.677 BI-214    
4952.59  1238.19        61.       437. 3.064E+04   12.27   1.708 BI-214    
5510.90  1377.61        49.       339. 2.579E+04   13.61   1.732 BI-214    
5541.48  1385.24        44.        71. 5.452E+03   41.18   0.425  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.54    63.52       962.        20.     0.007   438.93   0.839s
Th-234    370.20    92.72       835.        34.     0.012   245.78   0.868s
U-235     372.74    93.35       759.        60.     0.022   132.99   0.869D
Ac-228    372.74    93.35       759.        60.     0.022   132.99   0.869D
Eu-152    490.96   122.93       855.        14.     0.005   598.18   0.896s
Eu-154    490.84   122.90       902.        18.     0.007   471.87   0.897s
Pa-234    531.87   133.17       701.        22.     0.008   339.48   0.905s
U-235     649.32   162.55       834.        18.     0.007   465.49   0.936s
U-235     744.07   186.26       900.       923.     0.342    11.31   0.958s
Ra-226    743.88   186.21       726.       967.     0.358    11.06   0.888s
Pb-212    953.59   238.67       523.       349.     0.129    22.17   0.890 
Pb-214    966.67   241.94       621.      1561.     0.578     7.35   0.968 
Tl-208   1117.42   279.65       428.       -17.    -0.006   355.54   1.043s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.23   295.11       561.      3699.     1.370     4.02   1.060 
Pb-212   1209.11   302.58       311.         6.     0.002   583.45   1.064 
Ac-228   1351.75   338.26       471.        94.     0.035    66.71   1.099s
Eu-152   1376.00   344.33       421.        22.     0.008   264.74   1.104s
Pb-214   1405.84   351.79       414.      6181.     2.289     2.80   1.126 
Pa-234   2275.15   569.17       214.         6.     0.002   743.55   1.300s
Tl-208   2330.50   583.01       149.       109.     0.041    40.99   0.756s
Bi-214   2435.81   609.33       191.      4950.     1.833     3.02   1.307 
Cs-137   2644.32   661.46       168.        50.     0.018    78.93   1.376s
Eu-154   2892.66   723.53       183.        12.     0.004   322.78   1.426s
Bi-212   2891.32   723.20        71.        26.     0.010   100.39   1.429s
Eu-152   3116.54   779.49       141.       -13.    -0.005   272.31   1.469s
Bi-212   3142.55   785.99       116.       128.     0.048    29.59   1.474 
Tl-208   3441.18   860.62       137.        11.     0.004   263.91   1.532 
Eu-154   3488.32   872.40       139.       -14.    -0.005   244.21   1.541s
Pa-234   3530.36   882.91       110.        24.     0.009   131.88   1.549s
Ac-228   3644.24   911.36       128.        93.     0.035    37.25   1.570 
Eu-152   3848.80   962.47        96.        22.     0.008   130.67   1.608s
Ac-228   3875.65   969.18       108.        65.     0.024    50.37   1.612s
Eu-154   4018.00  1004.75       102.        13.     0.005   234.34   1.637s
Eu-152   4448.21  1112.22       101.        -3.    -0.001   970.59   1.712s
Bi-214   4480.72  1120.34        88.      1105.     0.409     6.94   1.561 
Co-60    4692.52  1173.24        87.         8.     0.003   328.04   1.753s
Eu-154   5101.12  1275.28        78.        13.     0.005   203.06   1.818s
Co-60    5328.23  1332.00        74.        -7.    -0.003   366.36   1.854s
Eu-152   5632.50  1407.97        85.       151.     0.056    23.76   1.900s
K-40     5844.03  1460.78        76.       327.     0.121    14.07   2.046s
Bi-212   6486.06  1621.03        37.         6.     0.002   303.60   2.020s
Bi-214   7059.76  1764.20        43.       932.     0.345     7.38   1.902 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2127E-01                                      5.12E+12             
911.20 6.565E-01 ?(P 1.853E-01 1.86E+01 2.62E+01 G  
968.96 7.890E-01 ?(P 2.930E-01 2.52E+01 1.59E+01 G  
338.32 7.757E-01 ?(P 4.166E-01 3.34E+01 1.14E+01 G  

Energy duplication    
93.35 1.199E+00     1.288E+00 6.65E+01 4.10E+00 XA 

Am-241   I   1.9704E-02                                      1.58E+05             
59.54 1.970E-02 %(  3.865E-01 1.19E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.2800E+00                                      5.12E+12             
727.33 6.139E-01 ?(  4.670E-01 5.02E+01 6.65E+00 G  
785.37 1.925E+01  (  3.766E+00 1.48E+01 1.11E+00 G  

1620.74 1.109E+00 -   2.670E+00 1.52E+02 1.51E+00 G  

Bi-214   N   1.5382E+01                                      5.84E+05             
609.31 1.523E+01  (P 9.901E-02 1.51E+00 4.55E+01 G  

1120.29 1.584E+01  (P 3.133E-01 3.47E+00 1.49E+01 G  
1764.49 1.868E+01 +   3.070E-01 3.69E+00 1.53E+01 G  

Co-60    T   8.4908E-04                                      1.93E+03             
1332.49-1.667E-02 ?(  4.919E-02 1.83E+02 1.00E+02 G  
1173.23 1.839E-02 &(  4.856E-02 1.64E+02 9.98E+01 G  

Cs-137   I   8.6818E-02                                      1.10E+04             
661.66 8.682E-02  (  5.268E-02 3.95E+01 8.50E+01 G  

Eu-152   I   5.0770E-01                                      4.94E+03             
344.28 7.975E-02 &(  1.717E-01 1.32E+02 2.66E+01 G  
121.78 3.323E-02 &(  1.631E-01 2.99E+02 2.84E+01 G  
778.90-1.615E-01 &   3.544E-01 1.36E+02 1.30E+01 G  
964.08 2.977E-01 &(  3.032E-01 6.53E+01 1.45E+01 G  

1112.08-4.705E-02 &   3.735E-01 4.85E+02 1.34E+01 G  
1408.01 1.846E+00  (  2.630E-01 1.19E+01 2.09E+01 G  

Eu-154   I  -2.0771E-01                                      3.14E+03             
873.18-2.077E-01 ?(  4.077E-01 1.22E+02 1.22E+01 G  
123.07 3.043E-02 +   1.177E-01 2.36E+02 4.04E+01 G  

1274.43 8.697E-02 +   1.399E-01 1.02E+02 3.49E+01 G  
723.30 9.530E-02 +   2.493E-01 1.61E+02 2.00E+01 G  

1004.72 1.397E-01 +   2.618E-01 1.17E+02 1.79E+01 G  
996.25 5.207E-03 %   4.408E-01 5.14E+03 1.05E+01 G  

K-40     N   8.1045E+00                                      4.57E+11             
1460.82 8.104E+00 *(P 5.053E-01 7.03E+00 1.06E+01 G  

Pa-234   N   1.7443E-01                                      1.63E+12             
131.30 8.092E-02 ?(  2.245E-01 1.70E+02 1.82E+01 G  
569.50 8.054E-02 ?(  4.901E-01 3.72E+02 9.30E+00 G  
946.00 2.927E-03 &   3.234E-01 6.71E+03 1.35E+01 G  
880.52-6.619E-04 %   4.180E-01 3.83E+04 1.05E+01 G  
883.24 4.399E-01 &(  4.541E-01 6.59E+01 9.70E+00 G  

Pb-212   N   6.0867E-01                                      5.12E+12             
238.63 6.087E-01  (P 9.289E-02 1.11E+01 4.36E+01 G  
300.09 1.522E-01 - P 1.123E+00 2.92E+02 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   1.6872E+01                                      5.84E+05             
351.93 1.674E+01  (P 1.283E-01 1.40E+00 3.56E+01 G  
295.22 1.729E+01  (P 2.580E-01 2.01E+00 1.84E+01 G  
242.00 1.645E+01  (P 6.117E-01 3.67E+00 7.27E+00 G  

Ra-226   N   1.8535E+01                                      5.84E+05             
186.21 1.853E+01 @(  1.204E+00 5.53E+00 3.56E+00 G  

Th-234   N   7.8132E-01                                      1.63E+12             
63.30 9.424E-01 ?(  3.390E+00 2.19E+02 3.75E+00 G  
92.59 6.422E-01  (  1.287E+00 1.23E+02 4.34E+00 G  

Tl-208   N   1.7315E-01                                      5.12E+12             
583.19 1.749E-01  (P 4.538E-02 2.05E+01 8.50E+01 G  
277.37-2.153E-01 & P 6.049E-01 1.78E+02 6.60E+00 G  
860.53 1.609E-01  (P 3.893E-01 1.32E+02 1.24E+01 G  

U-235    N   8.7349E-01                                      2.57E+11             
143.77-2.336E-02 %(  4.613E-01 1.20E+03 1.09E+01 G  
205.32 0.000E+00 &   9.444E-01 1.00E+03 5.02E+00 G  
163.36 2.291E-01 ?(  8.739E-01 2.33E+02 5.08E+00 G  
185.72 1.103E+00 @(  8.354E-02 5.65E+00 5.70E+01 G  

Energy duplication    
93.35 8.531E-01     9.168E-01 6.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.52       962.        20.     0.007   438.93   9.424E-01   
Th-234      92.72       835.        34.     0.012   245.78   6.422E-01   
U-235       93.35       759.        60.     0.022   132.99   8.531E-01   
Eu-152     122.93       855.        14.     0.005   598.18   3.323E-02   
Eu-154     122.90       902.        18.     0.007   471.87   3.043E-02   
Pa-234     133.17       701.        22.     0.008   339.48   8.092E-02   
U-235      162.55       834.        18.     0.007   465.49   2.291E-01   
U-235      186.26       900.       923.     0.342    11.31   1.103E+00   
Eu-152     344.33       421.        22.     0.008   264.74   7.975E-02   
Pa-234     569.17       214.         6.     0.002   743.55   8.054E-02   
Cs-137     661.46       168.        50.     0.018    78.93   8.682E-02   
Eu-154     723.53       183.        12.     0.004   322.78   9.530E-02   
Bi-212     723.20        71.        26.     0.010   100.39   6.139E-01   
Eu-152     779.49       141.       -13.    -0.005   272.31  -1.615E-01   
Bi-212     785.99       116.       128.     0.048    29.59   1.925E+01   
Eu-154     872.40       139.       -14.    -0.005   244.21  -2.077E-01   
Pa-234     882.91       110.        24.     0.009   131.88   4.399E-01   
Eu-152     962.47        96.        22.     0.008   130.67   2.977E-01   
Eu-154    1004.75       102.        13.     0.005   234.34   1.397E-01   
Eu-152    1112.22       101.        -3.    -0.001   970.59  -4.705E-02   
Co-60     1173.24        87.         8.     0.003   328.04   1.839E-02   
Eu-154    1275.28        78.        13.     0.005   203.06   8.697E-02   
Co-60     1332.00        74.        -7.    -0.003   366.36  -1.667E-02   
Eu-152    1407.97        85.       151.     0.056    23.76   1.846E+00   
Bi-212    1621.03        37.         6.     0.002   303.60   1.109E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2127E-01    7.2127E-01   2.2649E-01    2.3244E-01  1.853E-01
Am-241 #A    1.9701E-02    1.9704E-02   4.6970E-01    4.6970E-01  3.865E-01
Bi-212 #     3.2800E+00    3.2800E+00   9.7039E-01    9.8482E-01  4.670E-01
Bi-214       1.5381E+01    1.5382E+01   4.6564E-01    8.4024E-01  9.901E-02
Co-60  #A    8.3966E-04    8.4908E-04   2.0877E-03    2.0881E-03  4.919E-02
Cs-137 #     8.6648E-02    8.6818E-02   6.8522E-02    6.8635E-02  5.268E-02
Eu-152 #C    5.0550E-01    5.0770E-01   1.2062E-01    1.2407E-01  1.717E-01
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Eu-154 #A   -2.0630E-01   -2.0771E-01   5.0726E-01    5.0737E-01  4.077E-01
K-40   #     8.1045E+00    8.1045E+00   1.2009E+00    1.2681E+00  5.053E-01
Pa-234 #A    1.7443E-01    1.7443E-01   2.3004E-01    2.3410E-01  2.245E-01
Pb-212       6.0867E-01    6.0867E-01   1.3704E-01    1.4599E-01  9.289E-02
Pb-214       1.6872E+01    1.6872E+01   4.7376E-01    1.0518E+00  1.283E-01
Ra-226 #     1.8534E+01    1.8535E+01   2.0492E+00    2.4041E+00  1.204E+00
Th-234 #A    7.8132E-01    7.8132E-01   1.9203E+00    1.9217E+00  3.390E+00
Tl-208       1.7315E-01    1.7315E-01   7.3921E-02    7.4761E-02  4.538E-02
U-235  #C    8.7349E-01    8.7349E-01   9.8765E-02    1.1362E-01  4.613E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     6.039E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 6.0396442E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243561                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/25/13 10:00                
Lab ID:          QC677741                      Analyzed:        03/28/13 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195786                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00377 U        0.0648         0.0529            0.9    
Bismuth-212                          0.101 U          0.237          0.178                    
Bismuth-214                          0.0357           0.0454         0.0281                   
Cesium-137                          -0.000810 U       0.0208         0.0170            0.07   
Cobalt-60                           -0.00101 U        0.0182         0.0148            0.03   
Europium-152                         0.0186 U         0.0265         0.0339            0.1    
Europium-154                         0.0195 U         0.0726         0.105             0.2    
Lead-210                             0 U              1.90           1.63                     
Lead-212                            -0.0144 U         0.229          0.0254                   
Lead-214                             0.0132 U         0.0394         0.0309                   
Potassium-40                        -0.198 U          0.545          0.300                    
Protactinium-234                     0.0249 U         0.0534         0.0451                   
Radium-226 (By Bismuth-214)          0.0357           0.0454         0.0281            0.2    
Thallium-208                        -0.0135 U         0.0782         0.0176                   
Thorium-232 (By Actinium-228)       -0.00825 U        0.130          0.0643            0.9    
Thorium-234                          0.125 U          0.215          0.580                    
Uranium-235                          0.0258 U         0.0282         0.0803            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243561 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC677741                                                       

Seqnum : 1503125720008.8                               Matrix        : Soil                                                           

File   : 1_20130328_008                                Batch         : 195786                       Time      : 28-MAR-2013 16:49     

Cal    : 28-MAR-2013 07:31:03,09-JAN-2013 09:04:01     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.04 %                

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    -0.00377       0.0529   .064768        .064769        u      
Bismuth-212                      0.101          0.178    .23724         .2373          u      
Bismuth-214                      0.0357         0.0281   .04539         .045419        u      
Cesium-137                       -0.000810      0.0170   .020771        .020771        u      
Cobalt-60                        -0.00101       0.0148   .0182          .0182          u      
Europium-152                     0.0186         0.0339   .026543        .026564        u      
Europium-154                     0.0195         0.105    .072593        .0726          u      
Lead-210                         0              1.63     1.902          1.902          u      
Lead-212                         -0.0144        0.0254   .22924         .22924         u      
Lead-214                         0.0132         0.0309   .03938         .039386        u      
Potassium-40                     -0.198         0.300    .54541         .5455          u      
Protactinium-234                 0.0249         0.0451   .05339         .053748        u      
Radium-226 (By Bismuth-214)      0.0357         0.0281   .04539         .045419        u      
Thallium-208                     -0.0135        0.0176   .078182        .078187        u      
Thorium-232 (By Actinium-228)    -0.00825       0.0643   .12985         .12985         u      
Thorium-234                      0.125          0.580    .21526         .21559         u      
Uranium-235                      0.0258         0.0803   .02822         .028269        u      

u=use  

Page 1 of 1                                                                                                           1503125720008.8
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC677741, 195786, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130328_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/25/2013 10:00           Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:49:39        Real Time: 2701   sec
Analysis Time: 3/28/2013 17:34           Dead Time: 0.04   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -7.400E-03      1.167E-01      1.167E-01      5.809E-02
Am-241    #AB   -3.725E-03      6.408E-02      6.408E-02      5.230E-02
Bi-212    #AB    5.500E-02      1.369E-01      1.369E-01      1.036E-01
Bi-214    #AB    1.504E-02      3.552E-02      3.553E-02      2.707E-02
Co-60     #AB    0.000E+00      4.442E-03      4.442E-03      1.839E-02
Cs-137    #AB   -7.532E-04      2.080E-02      2.080E-02      1.703E-02
Eu-152    #AB    1.529E-02      4.292E-02      4.294E-02      3.326E-02
Eu-154    #AB   -2.094E-02      6.435E-02      6.437E-02      4.932E-02
K-40      #AB   -1.955E-01      5.381E-01      5.383E-01      2.957E-01
Pa-234    #AB    0.000E+00      5.898E-02      5.898E-02      1.684E-01
Pb-210    #AB    0.000E+00      1.902E+00      1.902E+00      1.626E+00
Pb-212    #AB   -1.454E-02      2.314E-01      2.314E-01      2.572E-02
Pb-214    #AB    1.272E-02      3.778E-02      3.779E-02      2.966E-02
Ra-226    #      2.835E-01      3.525E-01      3.533E-01      2.649E-01
Th-230    #AB   -7.876E-01      5.653E+00      5.654E+00      4.577E+00
Th-234    #AB    1.476E-01      2.539E-01      2.543E-01      1.954E-01
Tl-208    #AB   -1.333E-02      7.731E-02      7.732E-02      1.741E-02
U-235     #      2.066E-02      2.259E-02      2.265E-02      1.666E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.497E-01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Sample description                                             
QC677741, 195786, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:49:39
Live time:               2700
Real time:               2701
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/25/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.63    60.67        19.        -1.     0.000  1719.37   0.850 
Th-234    253.13    63.30        37.         1.     0.000  1430.04   0.854s
Th-234    368.92    92.26        37.        11.     0.004   172.06   0.884s
Ac-228    373.29    93.35        50.        -5.    -0.002   530.03   0.885D
U-235     373.29    93.35        49.        -4.    -0.001   530.03   0.885D
Eu-152    497.16   124.33        18.         9.     0.003   142.66   0.915s
U-235     577.70   144.47        36.         4.     0.002   407.65   0.937s
U-235     652.95   163.29        45.         8.     0.003   252.82   0.957s
U-235     745.88   186.53        34.        17.     0.006   109.32   0.980s
Ra-226    745.90   186.53        38.        15.     0.006   124.34   0.981s
U-235     820.24   205.12        33.        -2.    -0.001  1024.51   1.000s
Pb-212    954.22   238.63        41.        -8.    -0.003   897.61   1.033s
Tl-208   1109.14   277.37        27.        -3.    -0.001   864.35   1.072s
Pb-212   1200.28   300.15        31.        -2.    -0.001   763.55   1.094s
Eu-152   1375.68   344.01        17.         4.     0.002   278.88   1.137s
Pb-214   1406.29   351.67        25.         5.     0.002   299.26   1.145s
Pa-234   2282.61   570.76        13.         5.     0.002   214.56   1.348s
Tl-208   2332.60   583.26        23.        -8.    -0.003   362.88   1.360s
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.52   609.24        15.         5.     0.002   251.01   1.383s
Eu-154   2894.44   723.71        21.        -3.    -0.001   456.54   1.482s
Bi-212   2906.88   726.82        10.         4.     0.002   236.02   1.486s
Tl-208   3438.70   859.76        15.        -1.     0.000  1151.64   1.597s
Eu-154   3489.75   872.52         9.         1.     0.000   748.89   1.607s
Pa-234   3516.54   879.21        20.        -6.    -0.002   233.62   1.613s
Ac-228   3643.68   910.99        15.        -1.     0.000   355.51   1.638s
Pa-234   3784.63   946.22        11.        -2.    -0.001   413.02   1.665s
Eu-152   3859.39   964.90         9.        -1.    -0.001   612.89   1.679s
Eu-154   3982.52   995.68        13.        -3.    -0.001   364.55   1.704s
Eu-154   4018.19  1004.59         5.         2.     0.001   372.18   1.711s
Eu-152   4444.61  1111.16        10.        -3.    -0.001   330.81   1.792s
Bi-214   4480.13  1120.04        11.         5.     0.002   208.88   1.798s
Eu-154   5094.72  1273.62        10.        -3.    -0.001   318.52   1.908s
Co-60    5325.27  1331.22         7.         0.     0.000  1794.11   1.948s
K-40     5844.63  1460.99        27.        -8.    -0.003    75.55   2.031s
Bi-212   6484.75  1620.91         8.        -2.    -0.001   532.02   2.129s
Bi-214   7058.10  1764.13         3.         3.     0.001   197.09   2.210s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -8.2517E-03                                      5.12E+12             
911.20-8.252E-03 &(P 6.431E-02 1.78E+02 2.62E+01 G  
968.96 3.386E-03 % P 8.612E-02 3.88E+02 1.59E+01 G  
338.32-1.444E-03 & P 8.085E-02 4.45E+03 1.14E+01 G  

Energy duplication    
93.35-9.020E-02 + P 3.101E-01 2.65E+02 4.10E+00 XA 

Am-241   I  -3.7670E-03                                      1.58E+05             
59.54-3.767E-03 &(  5.286E-02 8.60E+02 3.59E+01 G  

Bi-212   N   1.0052E-01                                      5.12E+12             
727.33 1.005E-01 &(  1.781E-01 1.18E+02 6.65E+00 G  
785.37 0.000E+00 -   1.668E+00 1.00E+03 1.11E+00 G  

1620.74-2.978E-01 +   1.245E+00 2.66E+02 1.51E+00 G  

Bi-214   N   3.5700E-02                                      5.84E+05             
609.31 1.460E-02 &(  2.811E-02 1.26E+02 4.55E+01 G  

1120.29 7.147E-02 ?(  1.111E-01 1.04E+02 1.49E+01 G  
1764.49 6.356E-02 &(  8.467E-02 9.85E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.0145E-03                                      1.93E+03             
1332.49-1.014E-03 ?(  1.476E-02 8.97E+02 1.00E+02 G  
1173.23 0.000E+00 +   1.838E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -8.0955E-04                                      1.10E+04             
661.66-8.096E-04 %(  1.700E-02 1.28E+03 8.50E+01 G  

Eu-152   I   1.8605E-02                                      4.94E+03             
344.28 1.569E-02 &(  3.390E-02 1.39E+02 2.66E+01 G  
121.78 2.133E-02 &(  2.227E-02 7.13E+01 2.84E+01 G  
778.90-3.206E-03 %   1.340E-01 2.54E+03 1.30E+01 G  
964.08-1.935E-02 +   9.406E-02 3.06E+02 1.45E+01 G  

1112.08-4.546E-02 +   1.157E-01 1.65E+02 1.34E+01 G  
1408.01-1.044E-03 %   7.009E-02 4.09E+03 2.09E+01 G  

Eu-154   I   1.9505E-02                                      3.14E+03             
873.18 1.754E-02 ?(  1.049E-01 3.74E+02 1.22E+01 G  
123.07 3.240E-04 &   2.299E-02 4.31E+03 4.04E+01 G  

1274.43-2.055E-02 +   5.028E-02 1.59E+02 3.49E+01 G  
723.30-2.293E-02 +   8.333E-02 2.28E+02 2.00E+01 G  

1004.72 2.084E-02 &(  5.875E-02 1.86E+02 1.79E+01 G  
996.25-5.470E-02 +   1.555E-01 1.82E+02 1.05E+01 G  

K-40     N  -1.9814E-01                                      4.57E+11             
1460.82-1.981E-01 ?(P 2.999E-01 3.78E+01 1.06E+01 G  

Pa-234   N   2.4884E-02                                      1.63E+12             
131.30-3.461E-04 %(  4.506E-02 7.91E+03 1.82E+01 G  
569.50 7.426E-02 ?(  1.198E-01 1.07E+02 9.30E+00 G  
946.00-3.413E-02 +   1.104E-01 2.07E+02 1.35E+01 G  
880.52-9.892E-02 +   1.779E-01 1.17E+02 1.05E+01 G  
883.24 0.000E+00 &   2.604E-01 1.00E+03 9.70E+00 G  

Pb-212   N  -1.4366E-02                                      5.12E+12             
238.63-1.437E-02 ?(P 2.542E-02 4.49E+02 4.36E+01 G  
300.09-5.609E-02 +   3.470E-01 3.82E+02 3.18E+00 G  

Pb-214   N   1.3159E-02                                      5.84E+05             
351.93 1.316E-02 ?(  3.093E-02 1.50E+02 3.56E+01 G  
295.22-5.871E-04 %   6.224E-02 6.44E+03 1.84E+01 G  
242.00-7.287E-03 %   1.392E-01 1.17E+03 7.27E+00 G  

Ra-226   N   2.8708E-01                                      5.84E+05             
186.21 2.871E-01  (  2.682E-01 6.22E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.2511E-01                                      1.63E+12             
63.30 4.962E-02 &(  5.798E-01 7.15E+02 3.75E+00 G  
92.59 1.903E-01 ?(  2.520E-01 8.60E+01 4.34E+00 G  

Tl-208   N  -1.3491E-02                                      5.12E+12             
583.19-1.349E-02 ?(P 1.762E-02 1.81E+02 8.50E+01 G  
277.37-3.603E-02 & P 1.485E-01 4.32E+02 6.60E+00 G  
860.53-1.381E-02 +   1.289E-01 5.76E+02 1.24E+01 G  

U-235    N   2.5815E-02                                      2.57E+11             
143.77 2.461E-02 ?(  8.027E-02 2.04E+02 1.09E+01 G  
205.32-2.213E-02 +   1.845E-01 5.12E+02 5.02E+00 G  
163.36 9.843E-02 ?(  1.966E-01 1.26E+02 5.08E+00 G  
185.72 1.958E-02 ?(  1.578E-02 5.47E+01 5.70E+01 G  

Energy duplication    
93.35-5.102E-02 +   2.186E-01 2.65E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.67        19.        -1.     0.000  1719.37  -3.767E-03   
Th-234      63.30        37.         1.     0.000  1430.04   4.962E-02   
Th-234      92.26        37.        11.     0.004   172.06   1.903E-01   
Ac-228      93.35        50.        -5.    -0.002   530.03  -9.020E-02  P
U-235       93.35        49.        -4.    -0.001   530.03  -5.102E-02   
Eu-152     124.33        18.         9.     0.003   142.66   2.133E-02   
U-235      144.47        36.         4.     0.002   407.65   2.461E-02   
U-235      163.29        45.         8.     0.003   252.82   9.843E-02   
U-235      186.53        34.        17.     0.006   109.32   1.958E-02   
Ra-226     186.53        38.        15.     0.006   124.34   2.871E-01   
U-235      205.12        33.        -2.    -0.001  1024.51  -2.213E-02   
Pb-212     238.63        41.        -8.    -0.003   897.61  -1.437E-02  P
Tl-208     277.37        27.        -3.    -0.001   864.35  -3.603E-02  P
Pb-212     300.15        31.        -2.    -0.001   763.55  -5.609E-02   
Eu-152     344.01        17.         4.     0.002   278.88   1.569E-02   
Pb-214     351.67        25.         5.     0.002   299.26   1.316E-02   
Pa-234     570.76        13.         5.     0.002   214.56   7.426E-02   
Tl-208     583.26        23.        -8.    -0.003   362.88  -1.349E-02  P
Bi-214     609.24        15.         5.     0.002   251.01   1.460E-02   
Eu-154     723.71        21.        -3.    -0.001   456.54  -2.293E-02   
Bi-212     726.82        10.         4.     0.002   236.02   1.005E-01   
Tl-208     859.76        15.        -1.     0.000  1151.64  -1.381E-02   
Eu-154     872.52         9.         1.     0.000   748.89   1.754E-02   
Pa-234     879.21        20.        -6.    -0.002   233.62  -9.892E-02   
Ac-228     910.99        15.        -1.     0.000   355.51  -8.252E-03  P
Pa-234     946.22        11.        -2.    -0.001   413.02  -3.413E-02   
Eu-152     964.90         9.        -1.    -0.001   612.89  -1.935E-02   
Eu-154     995.68        13.        -3.    -0.001   364.55  -5.470E-02   
Eu-154    1004.59         5.         2.     0.001   372.18   2.084E-02   
Eu-152    1111.16        10.        -3.    -0.001   330.81  -4.546E-02   
Bi-214    1120.04        11.         5.     0.002   208.88   7.147E-02   
Eu-154    1273.62        10.        -3.    -0.001   318.52  -2.055E-02   
Co-60     1331.22         7.         0.     0.000  1794.11  -1.014E-03   
K-40      1460.99        27.        -8.    -0.003    75.55  -1.981E-01  P
Bi-212    1620.91         8.        -2.    -0.001   532.02  -2.978E-01   
Bi-214    1764.13         3.         3.     0.001   197.09   6.356E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:51:23
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -8.2517E-03   -8.2517E-03   1.2985E-01    1.2985E-01  6.431E-02
Am-241 #A   -3.7664E-03   -3.7670E-03   6.4768E-02    6.4769E-02  5.286E-02
Bi-212 #A    1.0052E-01    1.0052E-01   2.3724E-01    2.3730E-01  1.781E-01
Bi-214 #C    3.5699E-02    3.5700E-02   4.5390E-02    4.5419E-02  2.811E-02
Co-60  #A   -1.0031E-03   -1.0145E-03   1.8200E-02    1.8200E-02  1.476E-02
Cs-137 #A   -8.0796E-04   -8.0955E-04   2.0771E-02    2.0771E-02  1.700E-02
Eu-152 #A    1.8524E-02    1.8605E-02   2.6543E-02    2.6564E-02  3.390E-02
Eu-154 #A    1.9370E-02    1.9505E-02   7.2593E-02    7.2600E-02  1.049E-01
K-40   #A   -1.9814E-01   -1.9814E-01   5.4541E-01    5.4550E-01  2.999E-01
Pa-234 #A    2.4884E-02    2.4884E-02   5.3390E-02    5.3748E-02  4.506E-02
Pb-212 #A   -1.4366E-02   -1.4366E-02   2.2924E-01    2.2924E-01  2.542E-02
Pb-214 #A    1.3158E-02    1.3159E-02   3.9380E-02    3.9386E-02  3.093E-02
Ra-226 #     2.8707E-01    2.8708E-01   3.5694E-01    3.5747E-01  2.682E-01
Th-234 #A    1.2511E-01    1.2511E-01   2.1526E-01    2.1559E-01  5.798E-01
Tl-208 #A   -1.3491E-02   -1.3491E-02   7.8182E-02    7.8187E-02  1.762E-02
U-235  #A    2.5815E-02    2.5815E-02   2.8220E-02    2.8269E-02  8.027E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:34:06

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0178 +0.250082*Channel -2.24833e-008*Channel**2

FWHM (ch) =   3.0583 +0.001205*Channel -5.56751e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.91   -0.22%
978.45      244.70   244.65  0.02%      1.05     1.05    0.23%

1376.96      344.28   344.29 -0.00%      1.15     1.15   -0.32%
3115.71      778.90   778.95 -0.01%      1.59     1.57    1.41%
3856.30      964.08   964.04  0.00%      1.70     1.72   -1.37%
5633.15     1408.01  1408.02 -0.00%      2.02     2.02    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 

158 of 266



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/20/2013  Time: 08:46:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0876 +0.250253*Channel -5.2655e-008*Channel**2

FWHM (ch) =   3.0858 +0.000916*Channel -1.86802e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.87     0.88   -1.03%
977.49      244.70   244.66  0.02%      1.00     0.99    0.91%

1375.26      344.28   344.15  0.04%      1.09     1.08    1.40%
3114.54      778.90   779.00 -0.01%      1.37     1.44   -4.94%
3855.15      964.08   964.07  0.00%      1.65     1.58    3.75%
5632.62     1408.01  1408.00  0.00%      1.90     1.91   -0.49%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        

176 of 266



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:23:11
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.59      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

190 of 266



ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:34:24
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130320001_QCAsLeft.An1

Acquisition information
Start time:                 3/20/2013 08:23:11
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17259.   1.19   1.18  1.892E-02
45.49     7087.   1.74   0.82  1.873E-02
46.86     2029.   6.34   0.82  1.868E-02
121.80    89247.   0.36   0.91  1.612E-02   121.78  28.410  9.918E-01 QA122 
244.65    17561.   0.92   1.05  1.192E-02   244.70   7.550  9.932E-01 Qa245 
295.81      876.   8.19   1.10  1.073E-02
344.29    49870.   0.47   1.15  9.599E-03   344.28  26.590  9.943E-01 Qa344 
367.64     1673.   4.43   1.24  9.358E-03
411.19     3721.   2.49   1.18  8.907E-03
444.03     4623.   2.10   1.18  8.566E-03
488.90      598.   8.93   0.95  8.102E-03
563.96      446.  14.23   1.25  7.324E-03
586.24      637.  10.52   1.64  7.093E-03
678.68      532.  11.29   1.63  6.136E-03
688.93     1028.   7.20   1.61  6.030E-03
719.39      345.  16.16   0.72  5.714E-03
778.95    12928.   1.04   1.59  5.098E-03   778.90  12.970  9.951E-01 Qa779 
810.79      340.  16.61   1.34  4.977E-03
867.41     3769.   1.99   1.64  4.762E-03
964.11    12276.   0.96   1.72  4.394E-03   964.08  14.500  9.807E-01 Qa964 

1005.06      622.   8.46   1.39  4.294E-03
1085.93     8080.   1.20   1.81  4.096E-03
1089.87     1370.   4.71   1.81  4.087E-03
1112.04    10739.   1.10   1.85  4.032E-03
1212.92     1083.   4.35   1.94  3.786E-03
1299.18     1182.   3.60   1.88  3.575E-03
1408.00    13479.   0.90   2.03  3.309E-03  1408.01  20.850  9.942E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.43      340.   6.17   1.60  3.189E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.91    39.97      9272.     17259. 9.124E+05    2.38   1.183  -      s 
181.98    45.49      4070.      7087. 3.784E+05    3.48   0.819  -       D
187.47    46.86      7263.      2029. 1.086E+05   12.68   0.821  -       D

1183.07   295.81      1579.       876. 8.162E+04   16.37   1.096  -        
1470.35   367.64      1235.      1673. 1.788E+05    8.87   1.237  -      s 
1644.55   411.19      1380.      3721. 4.178E+05    4.97   1.179  -        
1775.90   444.03      1421.      4623. 5.397E+05    4.21   1.185  -        
1955.36   488.90       867.       598. 7.379E+04   17.87   0.951  -      s 
2255.61   563.96      1280.       446. 6.092E+04   28.45   1.249  -        
2344.77   586.24      1206.       637. 8.986E+04   21.04   1.644  -      s 
2714.57   678.68       991.       532. 8.667E+04   22.58   1.628  -      s 
2755.56   688.93      1202.      1028. 1.704E+05   14.40   1.611  -        
2877.45   719.39       954.       345. 6.041E+04   32.32   0.717  -      s 
3243.11   810.79       891.       340. 6.832E+04   33.23   1.338  -      s 
3469.37   867.34      1311.      3770. 7.918E+05    5.00   1.663  -        
4020.44  1005.06       537.       622. 1.449E+05   16.92   1.389  -        
4344.08  1085.86       628.      8080. 1.972E+06    2.39   1.810  -       D
4359.83  1089.80      1399.      1370. 3.353E+05    9.42   1.812  -       D
4448.57  1112.04       714.     10739. 2.663E+06    2.20   1.852  -        
4852.27  1212.92       315.      1083. 2.862E+05    8.69   1.944  -        
5197.51  1299.18       137.      1182. 3.307E+05    7.20   1.881  -        
5830.95  1457.43        20.       340. 1.066E+05   12.34   1.599  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5569.     89247.   148.745     0.73   0.906 
Qa-245    978.45   244.65      2872.     17561.    29.268     1.84   1.048 
Qa-344   1376.95   344.29      1886.     49870.    83.117     0.95   1.150 
Qa-779   3115.72   778.95      1288.     12928.    21.547     2.07   1.591 
Qa-964   3856.31   964.04      1036.     12411.    20.685     2.11   1.696 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5633.06  1408.00       202.     13479.    22.465     1.79   2.032 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9179E-01                                      4.94E+03             
121.78 9.918E-01  (  1.932E-03 3.64E-01 2.84E+01 G  

Qa-245       9.9319E-01                                      4.94E+03             
244.70 9.932E-01  (  7.062E-03 9.21E-01 7.55E+00 G  

Qa-344       9.9434E-01                                      4.94E+03             
344.28 9.943E-01  (  2.018E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9511E-01                                      4.94E+03             
778.90 9.951E-01  (  6.435E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9148E-01                                      4.94E+03             
964.08 9.915E-01  (  5.991E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9423E-01                                      4.94E+03             
1408.01 9.942E-01  (  2.443E-03 8.97E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7781E-01    9.9179E-01   7.2155E-03    1.1346E-01  1.932E-03
Qa-245       8.7905E-01    9.9319E-01   1.8301E-02    1.1485E-01  7.062E-03
Qa-344       8.8006E-01    9.9434E-01   9.4445E-03    1.1391E-01  2.018E-03
Qa-779       8.8075E-01    9.9511E-01   2.0625E-02    1.1546E-01  6.435E-03
Qa-964       8.7754E-01    9.9148E-01   2.0877E-02    1.1510E-01  5.991E-03
Qa-1408      8.7997E-01    9.9423E-01   1.7844E-02    1.1490E-01  2.443E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.275E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9601293E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 07:31:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:20:15
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0202

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
25.57      933.   8.36   0.89  1.941E-02
39.98    17110.   1.20   1.17  1.892E-02
45.47     7483.   1.69   0.83  1.873E-02
46.80     2308.   5.49   0.84  1.868E-02
121.80    89830.   0.36   0.90  1.612E-02   121.78  28.410  9.994E-01 QA122 
244.66    17488.   0.92   1.07  1.192E-02   244.70   7.550  9.902E-01 Qa245 
295.89      907.   8.17   0.97  1.073E-02
344.29    49999.   0.48   1.13  9.599E-03   344.28  26.590  9.980E-01 Qa344 
367.70     1638.   4.89   1.21  9.357E-03
411.18     3702.   2.38   1.13  8.907E-03
444.05     4814.   1.95   1.28  8.566E-03
488.73      649.   9.49   1.27  8.103E-03
503.66      281.  18.43   1.45  7.949E-03
564.00      422.  13.42   1.07  7.324E-03
586.21      607.  10.07   1.33  7.094E-03
674.84      204.  19.89   1.44  6.174E-03
678.74      520.   9.08   1.44  6.134E-03
688.61     1024.   7.18   1.42  6.033E-03
778.93    13270.   1.07   1.52  5.098E-03   778.90  12.970  1.023E+00 Qa779 
810.67      430.  14.22   1.27  4.977E-03
867.32     3891.   2.46   1.49  4.762E-03
964.11    12061.   0.97   1.68  4.394E-03   964.08  14.500  9.646E-01 Qa964 

1005.24      570.   7.75   1.87  4.293E-03
1085.93     7846.   1.23   1.77  4.096E-03
1089.94     1359.   4.44   1.78  4.086E-03
1112.05    10949.   1.11   1.77  4.032E-03
1212.94     1031.   4.56   1.90  3.786E-03

198 of 266



ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 07:31:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1108.   3.71   2.05  3.575E-03
1407.98    13400.   0.91   2.01  3.309E-03  1408.01  20.850  9.895E-01 Qa1408
1457.64      300.   6.76   0.97  3.188E-03
1528.62      317.   5.62   0.77  3.015E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.27    25.57      2707.       933. 4.806E+04   16.71   0.886  -        
159.88    39.98      9256.     17110. 9.045E+05    2.40   1.166  -      s 
181.86    45.50      4410.      7296. 3.896E+05    3.48   0.835  -       D
187.15    46.82      7041.      2153. 1.152E+05   11.84   0.836  -       D

1183.24   295.89      1634.       907. 8.452E+04   16.34   0.966  -        
1470.43   367.70      1449.      1638. 1.751E+05    9.78   1.213  -      s 
1644.29   411.18      1240.      3702. 4.157E+05    4.77   1.125  -        
1775.77   444.05      1201.      4814. 5.620E+05    3.89   1.279  -        
1954.48   488.73      1048.       649. 8.009E+04   18.98   1.272  -        
2014.20   503.66       891.       281. 3.538E+04   36.86   1.447  -        
2255.53   564.00      1072.       422. 5.762E+04   26.85   1.070  -        
2344.40   586.21      1077.       607. 8.553E+04   20.14   1.333  -        
2715.15   678.90       859.       522. 8.517E+04   20.71   1.315  -        
2754.02   688.61      1217.      1024. 1.698E+05   14.36   1.419  -        
3242.30   810.67       948.       430. 8.649E+04   28.44   1.267  -        
3468.96   867.32      1320.      3891. 8.172E+05    4.92   1.487  -        
4020.78  1005.24       419.       570. 1.329E+05   15.49   1.875  -        
4343.64  1085.85       725.      7846. 1.915E+06    2.46   1.772  -       D
4359.70  1089.87      1139.      1359. 3.325E+05    8.88   1.775  -       D
4448.18  1112.05       784.     10949. 2.715E+06    2.23   1.766  -        
4851.89  1212.94       311.      1031. 2.724E+05    9.12   1.900  -        
5196.70  1299.10       143.      1108. 3.100E+05    7.42   2.046  -      s 
5831.24  1457.64        24.       300. 9.395E+04   13.52   0.972  -      s 
6115.33  1528.62         0.       317. 1.052E+05   11.23   0.769  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5702.     89830.   149.717     0.73   0.898 
Qa-245    978.34   244.66      2848.     17488.    29.147     1.85   1.071 
Qa-344   1376.80   344.29      2047.     49999.    83.331     0.95   1.126 
Qa-779   3115.32   778.93      1584.     13270.    22.116     2.14   1.520 
Qa-964   3855.95   964.05       966.     12380.    20.633     2.09   1.688 
Qa-1408  5632.46  1407.98       235.     13400.    22.333     1.81   2.007 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9938E-01                                      4.94E+03             
121.78 9.994E-01  (  1.957E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9016E-01                                      4.94E+03             
244.70 9.902E-01  (  7.040E-03 9.23E-01 7.55E+00 G  

Qa-344       9.9802E-01                                      4.94E+03             
344.28 9.980E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0225E+00                                      4.94E+03             
778.90 1.023E+00  (  7.147E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9011E-01                                      4.94E+03             
964.08 9.901E-01  (  5.792E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8951E-01                                      4.94E+03             
1408.01 9.895E-01  (  2.638E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8354E-01    9.9938E-01   7.2567E-03    1.1432E-01  1.957E-03
Qa-245       8.7539E-01    9.9016E-01   1.8271E-02    1.1451E-01  7.040E-03
Qa-344       8.8234E-01    9.9802E-01   9.5278E-03    1.1433E-01  2.104E-03
Qa-779       9.0399E-01    1.0225E+00   2.1926E-02    1.1878E-01  7.147E-03
Qa-964       8.7534E-01    9.9011E-01   2.0687E-02    1.1491E-01  5.792E-03
Qa-1408      8.7482E-01    9.8951E-01   1.7930E-02    1.1438E-01  2.638E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1103.3 to  2035.3 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1103.3 to  2035.3 keV) 5.9896984E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

202 of 266



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03

205 of 266



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130320001_QCAsLeft                                                        
Acquired: 3/20/2013 08:35:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130320001_QCAsLeft.An1

Acquisition information
Start time:                 3/20/2013 08:35:31
Live time:                600
Real time:                628
Dead time:                  4.38 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0593

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10744.   1.48   1.06  1.774E-02
45.46     5336.   1.97   0.81  1.759E-02
46.86     1495.   7.88   0.81  1.756E-02
121.88    85962.   0.37   0.90  1.556E-02   121.78  28.410  9.892E-01 QA122 
244.66    17794.   0.90   1.02  1.231E-02   244.70   7.550  9.746E-01 Qa245 
295.82      953.   8.02   1.04  1.099E-02
344.17    49468.   0.47   1.08  9.739E-03   344.28  26.590  9.725E-01 Qa344 
367.53     1598.   5.09   1.14  9.494E-03
411.03     3821.   2.27   1.15  9.042E-03
443.86     4889.   1.92   1.26  8.701E-03
488.74      600.   9.76   0.90  8.234E-03
563.92      600.   8.63   1.26  7.453E-03
586.27      565.  11.29   1.07  7.221E-03
674.59      252.  16.82   1.35  6.303E-03
678.76      525.   8.70   1.36  6.259E-03
688.71     1129.   6.01   1.47  6.156E-03
719.52      430.  13.82   1.40  5.835E-03
778.99    13414.   1.04   1.48  5.218E-03   778.90  12.970  1.009E+00 Qa779 
810.53      372.  16.36   1.37  5.102E-03
867.44     3886.   2.35   1.52  4.894E-03
919.27      428.  13.98   1.42  4.704E-03
926.29      295.  16.53   1.38  4.678E-03
964.07    12902.   0.99   1.65  4.540E-03   964.08  14.500  9.975E-01 Qa964 

1005.29      699.   7.58   1.83  4.431E-03
1085.94     8115.   1.20   1.68  4.219E-03
1089.78     1316.   4.75   1.68  4.209E-03
1112.05    10966.   1.08   1.72  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.02     1125.   5.48   1.85  3.885E-03
1299.17     1145.   3.54   1.94  3.658E-03
1407.97    13674.   0.88   1.91  3.372E-03  1408.01  20.850  9.900E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.97      5643.     10744. 6.057E+05    2.97   1.059  -      s 
181.32    45.41      2837.      5336. 3.033E+05    3.93   0.814  -       D
186.91    46.80      6192.      1495. 8.514E+04   15.77   0.815  -       D

1182.01   295.82      1744.       953. 8.672E+04   16.04   1.037  -      s 
1468.76   367.53      1520.      1598. 1.683E+05   10.18   1.144  -      s 
1642.69   411.03      1203.      3821. 4.225E+05    4.55   1.152  -        
1773.97   443.86      1225.      4889. 5.618E+05    3.84   1.261  -        
1953.44   488.74       977.       600. 7.291E+04   19.52   0.899  -      s 
2254.11   563.87      1039.       600. 8.046E+04   17.26   1.264  -       D
2343.51   586.27      1168.       565. 7.825E+04   22.58   1.074  -        
2696.72   674.57       750.       276. 4.384E+04   34.72   0.932  -      s 
2713.38   678.73       909.       573. 9.150E+04   20.34   1.336  -      s 
2753.32   688.71      1022.      1129. 1.833E+05   12.03   1.465  -        
2876.55   719.52      1002.       430. 7.374E+04   27.64   1.395  -        
3240.70   810.53       979.       372. 7.287E+04   32.73   1.370  -        
3468.43   867.44      1204.      3886. 7.940E+05    4.70   1.523  -        
3675.84   919.27       850.       428. 9.088E+04   27.97   1.422  -        
3703.96   926.29       630.       295. 6.302E+04   33.06   1.378  -        
4020.15  1005.29       528.       699. 1.577E+05   15.17   1.831  -      s 
4343.00  1085.86       708.      8115. 1.923E+06    2.41   1.676  -       D
4358.34  1089.69      1294.      1316. 3.126E+05    9.50   1.679  -       D
4447.50  1112.05       721.     10966. 2.642E+06    2.17   1.724  -        
4851.79  1213.02       536.      1125. 2.896E+05   10.97   1.850  -        
5196.76  1299.17       135.      1145. 3.130E+05    7.08   1.945  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.73   121.88      5178.     85962.   143.269     0.74   0.897 
Qa-245    977.49   244.66      2614.     17794.    29.656     1.79   1.023 
Qa-344   1375.26   344.15      1762.     50282.    83.804     0.94   1.119 
Qa-779   3114.52   778.99      1383.     13414.    22.357     2.07   1.483 
Qa-964   3855.17   964.07       819.     12902.    21.503     1.98   1.645 
Qa-1408  5632.53  1407.97       176.     13674.    22.790     1.76   1.906 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8924E-01                                      4.94E+03             
121.78 9.892E-01  (  1.929E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7461E-01                                      4.94E+03             
244.70 9.746E-01  (  6.525E-03 8.95E-01 7.55E+00 G  

Qa-344       9.8850E-01                                      4.94E+03             
344.28 9.885E-01  (  1.923E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0088E+00                                      4.94E+03             
778.90 1.009E+00  (  6.515E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9751E-01                                      4.94E+03             
964.08 9.975E-01  (  5.156E-03 9.91E-01 1.45E+01 G  

Qa-1408      9.8997E-01                                      4.94E+03             
1408.01 9.900E-01  (  2.238E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7555E-01    9.8924E-01   7.3137E-03    1.1317E-01  1.929E-03
Qa-245       8.6260E-01    9.7461E-01   1.7450E-02    1.1262E-01  6.525E-03
Qa-344       8.7489E-01    9.8850E-01   9.3123E-03    1.1323E-01  1.923E-03
Qa-779       8.9284E-01    1.0088E+00   2.0927E-02    1.1705E-01  6.515E-03
Qa-964       8.8287E-01    9.9751E-01   1.9768E-02    1.1558E-01  5.156E-03
Qa-1408      8.7620E-01    9.8997E-01   1.7468E-02    1.1436E-01  2.238E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.7 to  2034.7 keV)     5.265E+00  uCi           
Total Decayed Activity ( 1099.7 to  2034.7 keV) 5.9486008E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130320002_BG                                                              
Acquired: 3/20/2013 08:35:07
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130320002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130320002_BG.An1

Acquisition information
Start time:                 3/20/2013 08:35:07
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:34:06
Zero offset:          -0.018 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.248E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.16keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.5873E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.7613E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    1.3509E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.3594E+01
Th-234  <    1.1431E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 07:36:33
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    4.2719E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.2780E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130320002_BG                                                              
Acquired: 3/20/2013 08:47:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130320002_BG.An1

Acquisition information
Start time:                 3/20/2013 08:47:22
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/20/2013 08:46:23
Zero offset:           0.088 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.266E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:57:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:57:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.7499E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    1.3527E+01
Tl-208  <    1.0911E+00
U-235   <    4.7380E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/20/2013 08:57:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130320002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503114263

Instrument : HPGE01                           Begun : 03/20/13 08:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:23 1.0 1          
002  1_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:35 1.0            
003  1_20130320_003  SAMPLE  243560-005           Soil   195786 03/20/13 09:18 1.0            
004  1_20130320_004  SAMPLE  243560-007           Soil   195786 03/20/13 10:14 1.0            
005  1_20130320_005  SAMPLE  243560-009           Soil   195786 03/20/13 11:03 1.0            
006  1_20130320_006  SAMPLE  243560-011           Soil   195786 03/20/13 12:12 1.0            
007  1_20130320_007  SAMPLE  243561-001           Soil   195786 03/20/13 13:10 1.0            
008  1_20130320_008  SAMPLE  243561-003           Soil   195786 03/20/13 13:59 1.0            
009  1_20130320_009  SAMPLE  243561-005           Soil   195786 03/20/13 14:46 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

256 of 266



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513114275

Instrument : HPGE02                           Begun : 03/20/13 08:35             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130320_001  RCCV    QUALITY CONTROL CHEC               03/20/13 08:35 1.0 1          
002  2_20130320_002  RIB     BACKGROUND CONTAMINA               03/20/13 08:47 1.0            
003  2_20130320_003  SAMPLE  243560-006           Soil   195786 03/20/13 09:24 1.0            
004  2_20130320_004  MSS     243560-008           Soil   195786 03/20/13 10:14 1.0            
005  2_20130320_005  SAMPLE  243560-010           Soil   195786 03/20/13 11:04 1.0            
006  2_20130320_006  SAMPLE  243560-012           Soil   195786 03/20/13 12:13 1.0            
007  2_20130320_007  SAMPLE  243561-002           Soil   195786 03/20/13 13:11 1.0            
008  2_20130320_008  SAMPLE  243561-004           Soil   195786 03/20/13 14:00 1.0            
009  2_20130320_009  SAMPLE  243561-006           Soil   195786 03/20/13 14:47 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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Gamma Sample Preparation Summary
as of 03-APR-2013 14:46

Batch Number : 195786                                                            
Dose Rate  : <5 uR/hr              

Date Started : 22-FEB-2013 16:17              Started by : AA2                   

Tray    Sample        QC Type        Matrix  Weight      Oven In          Oven Out           Sealed       Analysis     Comments    

Num                                          (g)         Date              Date              Date                                 

1     243328-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 GS 186                   

1     243898-001                    Soil     300.82 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:30 RA226    alias:243328-001

2     243328-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 GS 186                   

2     243898-002                    Soil     287.18 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:09 RA226    alias:243328-002

3     243328-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 GS 186                   

3     243898-003                    Soil     277.78 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:13 RA226    alias:243328-003

4     243328-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 GS 186                   

4     243898-004                    Soil     343.01 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:16 RA226    alias:243328-004

5     243328-005                    Soil     339.3  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:25 GS 186                   

6     243328-006                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 GS 186                   

6     243898-005                    Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:30 RA226    alias:243328-006

7     243328-007                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 GS 186                   

7     243898-006                    Soil     284.7  22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:36 RA226    alias:243328-007

8     243328-008                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 GS 186                   

8     243898-007                    Soil     303.25 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:42 RA226    alias:243328-008

9     243328-009                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 GS 186                   

9     243898-008                    Soil     266.35 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:46 RA226    alias:243328-009

10    243328-010                    Soil     305.37 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:51 GS 186                   

11    243328-011                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 GS 186                   

11    243898-009                    Soil     291.13 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:05 RA226    alias:243328-011

12    243328-012                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 GS 186                   

12    243898-010                    Soil     305.11 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:10 RA226    alias:243328-012

13    243329-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 GS 186                   

13    243899-001                    Soil     231.84 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:16 RA226    alias:243329-001

14    243329-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 GS 186                   

14    243899-002                    Soil     283    22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:21 RA226    alias:243329-002

15    243329-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 GS 186                   

15    243899-003                    Soil     274.86 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:28 RA226    alias:243329-003

16    243329-004                    Soil     279.41 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:32 GS 186                   

17    243329-005                    Soil     223.48 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:38 GS 186                   

18    243329-006                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 GS 186                   

18    243899-004                    Soil     307.92 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:44 RA226    alias:243329-006

19    243329-007                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 GS 186                   

19    243899-005                    Soil     302.73 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:45 RA226    alias:243329-007

20    243329-008                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 GS 186                   

20    243899-006                    Soil     287.63 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 12:50 RA226    alias:243329-008

21    243307-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 GS 186                   

21    243560-001                    Soil     350.95 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:20 RA226    alias:243307-001

22    243307-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

22    243560-002                    Soil     399.58 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:243307-002

23    243307-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 GS 186                   

23    243560-003                    Soil     321.94 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:33 RA226    alias:243307-003

24    243307-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 GS 186                   

24    243560-004                    Soil     349.75 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:38 RA226    alias:243307-004

25    243307-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 GS 186                   

25    243560-005                    Soil     336.23 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:45 RA226    alias:243307-005

26    243307-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 GS 186                   

26    243560-006                    Soil     308.85 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:51 RA226    alias:243307-006

27    243307-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 GS 186                   
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27    243560-007                    Soil     320.88 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:56 RA226    alias:243307-007

28    243307-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 GS 186                   

28    243560-008                    Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:01 RA226    alias:243307-008

29    243307-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 GS 186                   

29    243560-009                    Soil     394.51 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:07 RA226    alias:243307-009

30    243307-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 GS 186                   

30    243560-010                    Soil     316.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:18 RA226    alias:243307-010

31    243307-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 GS 186                   

31    243560-011                    Soil     303.7  22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:25 RA226    alias:243307-011

32    243307-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 GS 186                   

32    243560-012                    Soil     317.44 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:29 RA226    alias:243307-012

33    243306-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 GS 186                   

33    243561-001                    Soil     347.2  22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:15 RA226    alias:243306-001

34    243306-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 GS 186                   

34    243561-002                    Soil     328.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:24 RA226    alias:243306-002

35    243306-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 GS 186                   

35    243561-003                    Soil     320.34 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:30 RA226    alias:243306-003

36    243306-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 GS 186                   

36    243561-004                    Soil     302.96 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:37 RA226    alias:243306-004

37    243306-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 GS 186                   

37    243561-005                    Soil     323.14 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:48 RA226    alias:243306-005

38    243306-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 GS 186                   

38    243561-006                    Soil     337.99 22-FEB-2013 16:21 25-FEB-2013 14:19 26-FEB-2013 09:56 RA226    alias:243306-006

39    243330-001                    Miscell. 195.52 22-FEB-2013 16:21 22-FEB-2013 16:21 25-FEB-2013 09:53 GS 186                   

QC1   QC677741   BLANK              Soil     310.29 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 10:00 GS 186                   

QC2   QC677742   LCS                Soil     304.67 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 09:53 GS 186                   

6     QC677743   SDUP of 243328-006 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 GS 186                   

22    QC677744   SDUP of 243307-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 GS 186                   

28    QC677745   SDUP of 243307-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 GS 186                   

22    QC678972   SDUP of 243560-002 Soil     401.07 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 14:28 RA226    alias:QC677744  

28    QC678973   SDUP of 243560-008 Soil     327.06 22-FEB-2013 16:21 25-FEB-2013 14:19 25-FEB-2013 15:02 RA226    alias:QC677745  

6     QC680645   SDUP of 243898-005 Soil     325.98 22-FEB-2013 16:21 25-FEB-2013 09:09 25-FEB-2013 11:31 RA226    alias:QC677743  
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828F: 

SDG# 

243562 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828FCov_HPSCT012.wpd 



• I. •• I, I. I, I. I, •• I. • I. 

LOC 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29828FCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828FCov _HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

22-Feb-2013 12-PCT-314-026 243562-010 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-025 243562-009 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-028 243562-012 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-027 243562-011 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-027D UP QC678974DUP DUP GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-024 243562-008 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-023 243562-007 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-022 243562-006 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-021 243562-005 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-020 243562-004 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-019 243562-003 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-018 243562-002 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-017 243562-001 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828FCov_HPSCT012.wpd 



Lab Reporting Batch ID: 243562 

EDD Filename: 243562 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

·29828FCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29828FCov _HPSCT012. wpd 



Quality Control 
Outlier Reports 

243562 
(No Outliers) 



LDC #: 29828F35 
SDG #: 243562 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: bf Cf/() 
Page:_' ot2._ 

Reviewer: d\.....::: 
2nd Reviewer: k---/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I lialidatiaa Acea I I 
I. Technical holdino times - Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification .4-
IV. Blanks --
V. Matrix spike/Matrix spike duplicates N 

VI. DuPlicates rPr- OJ? 
VII. Laboratorv control samPles N ~(,_'-) 

VIII. Minimum delectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duPlicates -
YII i:::-•,J ,_, __ ,._ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples· 
7 

1 12-PCT-314-017 11 12-PCT-314-027 21 

2 12-PCT-314-018 12 12-PCT-314-028 22 

3 12-PCT-314-019 13 12-PCT-314-027DUP 23 

4 12-PCT-314-020 14 24 

5 12-PCT-314-021 15 25 

6 12-PCT-314-022 16 26 

7 12-PCT-314-023 17 27 

8 12-PCT-314-024 18 28 

9 12-PCT-314-025 19 29 

10 12-PCT-314-026 20 30 

Cammeats 

1- / Z7.-/ ( ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828F35W. wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243562
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-314-017       243562-001
12-PCT-314-018       243562-002
12-PCT-314-019       243562-003
12-PCT-314-020       243562-004
12-PCT-314-021       243562-005
12-PCT-314-022       243562-006
12-PCT-314-023       243562-007
12-PCT-314-024       243562-008
12-PCT-314-025       243562-009
12-PCT-314-026       243562-010
12-PCT-314-027       243562-011
12-PCT-314-028       243562-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/03/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243562
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/22/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243562-004 and 243562-005 were analysed with < 300 grams in the can.

MDA above Project MDA was observed for uranium-235 in a number of samples;
this analyte was not indicated on the COC as a radionuclide of concern,
therefore corrective action is not required, and affected data was qualified
with "b".

MDA above Project MDA was observed for cobalt-60 in 243562-010; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 243562-010 and
243562-012; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.0
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~ A TECH EC,INC. 
TETR . St Suite 750 

OColumbla , 

123 CA 92101 0 C !).. l_9'5/i 0 
Chain-of-Custody Record TS 00412 Page 1 of 1 

San Diego, l(.,f / -

Project Name PO Number 
Parcel C Trench Survey N/A 

Project Location Project Number 
HUNTERS POINT 40440012 

Sa~ler Narn,4, Airbill Number 
~ ; K-t,, ti.,;.1: c.. 'v\ N/A 

Project Contact Project Contact Phone 
Rick Weingarz· 415-615-2733 

SAMPLE_ID I DATE TIME Containers LEVEL TYPE 
T 
A 
T 

12-PCT-314-017 I 2/22/2013 il '-{ LI 1 1 2 S1 

12-PCT-314-018 I 2/22/2013 I (~I.{ O 1 2 S1 

12-PCT-314-019 I 212212013 I] l} "3' 1 2 S1 

12-PCT-314-020 I 212212013 I I '-{ I t 1 2 S1 

12-PCT-314-021 I 212212013 1 l '-f I t 1 2 S1 

12-PCT_-314-022 I 2122,2013 I \ '-l OCt, 1 2 S1 

12-PCT-314-023 I 2,2212013 11 Lt o \ 1 2 S1 

12-PCT-314-024 I 212212013 I \ j 5 l( 1 2 S1 

12-PCT-314-025 I 212212013 r1 ~ 2 Co{ 1 2 S1 

12-PCT-314-026 I 212212013 I \ 5 '}.. l\ 1 2 S1 

12-PCT-314-027 I 2/22/2013 I \ ~ l\ $ 1 2 S1 

12-PCT-314-028 I 212212013 I \) 40 1 2 S1 

-Date 
1-1-'l. ·\1 

Time\ S \ ~ 
!Date 

~-2.2-\::> 
Time('5-~~ ' 0-<;;. • 

1ate eceived by: (signature) 

G s A 
A R L 
M 9 p 
M 0 H 
A A 
s 
p 
E 
C 

1 I 1 I t 

~ □ □ 
~ □ □ 
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~ □ □ 
~ □ □ 
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~ □ □ 
~ □ □ 
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~ □ □ 
~ □ D 
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COMMENTS 

. ..,.., 

~~ ---. 
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LABORATORY NAME 

Project Information 
ONSITE - c_11rtis & I Section 

Tompkins,J,TD. 
_t' 

LABORATORY ID w ,,...,. 

2-'-t3 33.2 z -2- 2- - t::S 

~~~-INbeUWihl '2F ~81~ 
LOCATION SAMPLE ID 
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SAMPl,l CONDITION UPON RECIHPT (FOR LABORATORY) 

,com.eany !Time !Company 
,_ . _ ------------tTEMPERATURE: SAMPLECONDITION: COOLER SEAL; 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-017                Received:        02/22/13                      
Lab ID:          243562-001                    Prepared:        02/28/13 12:59                
Matrix:          Soil                          Analyzed:        03/29/13 12:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0712 U        0.174          0.140            0.9     
Bismuth-212                           1.23            0.644          0.325                    
Bismuth-214                           0.926           0.133          0.0494                   
Cesium-137                           -0.0129 U        0.0356         0.0283           0.07    
Cobalt-60                            -0.00573 U       0.0343         0.0276           0.03    
Europium-152                          0.0751          0.0481         0.0706           0.1     
Europium-154                          0.00918 U       0.0799         0.175            0.2     
Lead-212                              0.997           0.111          0.0528                   
Lead-214                              1.14            0.127          0.0482                   
Potassium-40                          9.42            1.01           0.294                    
Protactinium-234                      0.0251 U        0.111          0.0898                   
Radium-226 (By Bismuth-214)           0.926           0.133          0.0494           0.2     
Thallium-208                          0.354           0.0623         0.0265                   
Thorium-232 (By Actinium-228)         1.08            0.165          0.0841           0.9     
Thorium-234                           1.15 U          0.735          1.39                     
Uranium-235                           0.209           0.196          0.145            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-018                Received:        02/22/13                      
Lab ID:          243562-002                    Prepared:        02/28/13 13:04                
Matrix:          Soil                          Analyzed:        03/29/13 12:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0155 U         0.209          0.172             0.9    
Bismuth-212                          1.83             0.562          0.239                    
Bismuth-214                          1.10             0.138          0.0521                   
Cesium-137                          -0.00902 U        0.0311         0.0248            0.07   
Cobalt-60                           -0.00133 U        0.00811        0.0256            0.03   
Europium-152                         0.107            0.0904         0.0705            0.1    
Europium-154                         0.0127 U         0.0486         0.170             0.2    
Lead-212                             1.20             0.120          0.0581                   
Lead-214                             1.25             0.140          0.0567                   
Potassium-40                         8.90             1.03           0.326                    
Protactinium-234                    -0.0751 U         0.164          0.132                    
Radium-226 (By Bismuth-214)          1.10             0.138          0.0521            0.2    
Thallium-208                         0.482            0.0668         0.0253                   
Thorium-232 (By Actinium-228)        1.52             0.189          0.0805            0.9    
Thorium-234                          1.37 U           0.828          1.56                     
Uranium-235                          0.0977 U b       0.0469         0.202             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-019                Received:        02/22/13                      
Lab ID:          243562-003                    Prepared:        02/28/13 13:10                
Matrix:          Soil                          Analyzed:        03/29/13 12:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:31                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0583 U        0.194          0.157             0.9     
Bismuth-212                          0.946           0.552          0.322                     
Bismuth-214                          0.833           0.119          0.0398                    
Cesium-137                           0 U             0.0224         0.0310            0.07    
Cobalt-60                            0 U             0.00664        0.0269            0.03    
Europium-152                         0.0224 U        0.0501         0.0559            0.1     
Europium-154                         0.00319 U       0.0357         0.184             0.2     
Lead-212                             0.854           0.0956         0.0454                    
Lead-214                             0.968           0.110          0.0353                    
Potassium-40                         9.56            1.02           0.295                     
Protactinium-234                     0.0179 U        0.0354         0.110                     
Radium-226 (By Bismuth-214)          0.833           0.119          0.0398            0.2     
Thallium-208                         0.310           0.0562         0.0240                    
Thorium-232 (By Actinium-228)        1.12            0.229          0.0851            0.9     
Thorium-234                          0.665 U         0.632          1.40                      
Uranium-235                          0.102 U         0.0483         0.158             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-020                Received:        02/22/13                      
Lab ID:          243562-004                    Prepared:        02/28/13 13:14                
Matrix:          Soil                          Analyzed:        03/29/13 12:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   283 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00803 U       0.217          0.179            0.9     
Bismuth-212                           1.26            0.554          0.277                    
Bismuth-214                           0.868           0.126          0.0466                   
Cesium-137                            0 U             0.0250         0.0427           0.07    
Cobalt-60                             0.00487 U       0.0144         0.0291           0.03    
Europium-152                          0.0308 U        0.0586         0.0869           0.1     
Europium-154                          0.117 U         0.242          0.186            0.2     
Lead-212                              0.954           0.117          0.0592                   
Lead-214                              0.940           0.129          0.0656                   
Potassium-40                          9.23            1.10           0.340                    
Protactinium-234                      0.0424 U        0.112          0.102                    
Radium-226 (By Bismuth-214)           0.868           0.126          0.0466           0.2     
Thallium-208                          0.356           0.0678         0.0295                   
Thorium-232 (By Actinium-228)         1.14            0.178          0.0872           0.9     
Thorium-234                           1.62            0.909          1.34                     
Uranium-235                          -0.179 U b       0.249          0.197            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-021                Received:        02/22/13                      
Lab ID:          243562-005                    Prepared:        02/28/13 13:21                
Matrix:          Soil                          Analyzed:        03/29/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   264 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0588 U        0.173          0.138             0.9     
Bismuth-212                          1.44            0.591          0.252                     
Bismuth-214                          0.790           0.123          0.0459                    
Cesium-137                           0.0116 U        0.0302         0.0236            0.07    
Cobalt-60                            0.00553 U       0.0133         0.0199            0.03    
Europium-152                         0.0438 U        0.0624         0.0737            0.1     
Europium-154                         0.0345 U        0.0482         0.173             0.2     
Lead-212                             0.922           0.106          0.0474                    
Lead-214                             0.913           0.116          0.0604                    
Potassium-40                         7.94            1.04           0.340                     
Protactinium-234                     0.0283 U        0.0938         0.118                     
Radium-226 (By Bismuth-214)          0.790           0.123          0.0459            0.2     
Thallium-208                         0.288           0.0573         0.0245                    
Thorium-232 (By Actinium-228)        0.875           0.157          0.102             0.9     
Thorium-234                          0.995 U         1.76           1.40                      
Uranium-235                          0.152 U b       0.0666         0.181             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-022                Received:        02/22/13                      
Lab ID:          243562-006                    Prepared:        02/28/13 14:37                
Matrix:          Soil                          Analyzed:        03/29/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:06                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0678 U        0.201          0.162             0.9     
Bismuth-212                          1.54            0.525          0.232                     
Bismuth-214                          0.895           0.120          0.0374                    
Cesium-137                          -0.0118 U        0.0331         0.0263            0.07    
Cobalt-60                           -0.00254 U       0.0351         0.0286            0.03    
Europium-152                         0.0714          0.0872         0.0665            0.1     
Europium-154                         0.0243 U        0.0391         0.166             0.2     
Lead-212                             0.823           0.0969         0.0473                    
Lead-214                             1.16            0.118          0.0537                    
Potassium-40                         8.72            0.995          0.313                     
Protactinium-234                    -0.00367 U       0.00908        0.122                     
Radium-226 (By Bismuth-214)          0.895           0.120          0.0374            0.2     
Thallium-208                         0.332           0.0604         0.0256                    
Thorium-232 (By Actinium-228)        1.12            0.183          0.0548            0.9     
Thorium-234                          1.14 U          0.641          1.38                      
Uranium-235                          0.158 U         0.210          0.166             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-023                Received:        02/22/13                      
Lab ID:          243562-007                    Prepared:        02/28/13 14:44                
Matrix:          Soil                          Analyzed:        03/29/13 15:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0184 U        0.220          0.181            0.9     
Bismuth-212                           1.90            0.569          0.227                    
Bismuth-214                           1.01            0.132          0.0423                   
Cesium-137                           -0.0105 U        0.0369         0.0296           0.07    
Cobalt-60                            -0.00834 U       0.0345         0.0274           0.03    
Europium-152                          0.0429 U        0.0833         0.0738           0.1     
Europium-154                          0.0165 U        0.0778         0.173            0.2     
Lead-212                              0.993           0.118          0.0585                   
Lead-214                              1.07            0.127          0.0476                   
Potassium-40                         10.3             1.10           0.328                    
Protactinium-234                     -0.116 U         0.168          0.135                    
Radium-226 (By Bismuth-214)           1.01            0.132          0.0423           0.2     
Thallium-208                          0.379           0.0637         0.0251                   
Thorium-232 (By Actinium-228)         1.27            0.177          0.0741           0.9     
Thorium-234                           2.19            1.80           1.39                     
Uranium-235                           0.251           0.218          0.157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-024                Received:        02/22/13                      
Lab ID:          243562-008                    Prepared:        02/28/13 14:49                
Matrix:          Soil                          Analyzed:        03/29/13 15:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0289 U        0.199          0.162            0.9     
Bismuth-212                           1.42            0.470          0.200                    
Bismuth-214                           0.721           0.109          0.0368                   
Cesium-137                           -0.00315 U       0.0300         0.0244           0.07    
Cobalt-60                             0.00747 U       0.0239         0.0184           0.03    
Europium-152                          0.0414 U        0.0594         0.0631           0.1     
Europium-154                          0.0409 U        0.204          0.163            0.2     
Lead-212                              0.785           0.0972         0.0465                   
Lead-214                              0.861           0.115          0.0546                   
Potassium-40                          6.55            0.896          0.296                    
Protactinium-234                      0.0265 U        0.0372         0.109                    
Radium-226 (By Bismuth-214)           0.721           0.109          0.0368           0.2     
Thallium-208                          0.267           0.0546         0.0222                   
Thorium-232 (By Actinium-228)         0.903           0.140          0.0571           0.9     
Thorium-234                           1.75            1.70           1.32                     
Uranium-235                           0.0914 U        0.0384         0.148            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-025                Received:        02/22/13                      
Lab ID:          243562-009                    Prepared:        02/28/13 14:55                
Matrix:          Soil                          Analyzed:        03/29/13 16:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00895 U       0.204          0.168            0.9     
Bismuth-212                           1.94            0.486          0.161                    
Bismuth-214                           0.922           0.128          0.0507                   
Cesium-137                           -0.00453 U       0.0274         0.0222           0.07    
Cobalt-60                            -0.00175 U       0.0278         0.0226           0.03    
Europium-152                          0.0283 U        0.0564         0.0715           0.1     
Europium-154                          0.0185 U        0.0439         0.175            0.2     
Lead-212                              0.960           0.102          0.0470                   
Lead-214                              1.03            0.126          0.0514                   
Potassium-40                          8.34            0.913          0.245                    
Protactinium-234                      0.0308 U        0.0413         0.109                    
Radium-226 (By Bismuth-214)           0.922           0.128          0.0507           0.2     
Thallium-208                          0.352           0.0583         0.0236                   
Thorium-232 (By Actinium-228)         0.954           0.141          0.0721           0.9     
Thorium-234                           0.701 U         0.548          1.36                     
Uranium-235                           0.0771 U        0.0395         0.176            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-026                Received:        02/22/13                      
Lab ID:          243562-010                    Prepared:        02/28/13 15:01                
Matrix:          Soil                          Analyzed:        03/29/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.000543 U        0.194         0.160             0.9    
Bismuth-212                          1.40              0.564         0.292                    
Bismuth-214                          1.04              0.138         0.0475                   
Cesium-137                           0.00675 U         0.0295        0.0237            0.07   
Cobalt-60                            0.00214 U b       0.0149        0.0415            0.03   
Europium-152                         0.0834            0.0823        0.0649            0.1    
Europium-154                         0.0225 U b        0.0465        0.209             0.2    
Lead-212                             1.08              0.105         0.0491                   
Lead-214                             1.02              0.125         0.0512                   
Potassium-40                         9.36              1.07          0.348                    
Protactinium-234                    -0.0910 U          0.147         0.118                    
Radium-226 (By Bismuth-214)          1.04              0.138         0.0475            0.2    
Thallium-208                         0.350             0.0591        0.0246                   
Thorium-232 (By Actinium-228)        1.08              0.175         0.0774            0.9    
Thorium-234                          1.07 U            0.820         1.34                     
Uranium-235                          0.111 U b         0.0643        0.180             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-027                Received:        02/22/13                      
Lab ID:          243562-011                    Prepared:        02/28/13 15:06                
Matrix:          Soil                          Analyzed:        04/01/13 08:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:45                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0277 U        0.186          0.152             0.9     
Bismuth-212                          1.60            0.525          0.224                     
Bismuth-214                          0.864           0.120          0.0388                    
Cesium-137                           0.00197 U       0.0305         0.0249            0.07    
Cobalt-60                            0.00788 U       0.0235         0.0255            0.03    
Europium-152                         0.0754          0.0734         0.0670            0.1     
Europium-154                         0.0365 U        0.0507         0.142             0.2     
Lead-212                             0.928           0.101          0.0467                    
Lead-214                             0.902           0.120          0.0487                    
Potassium-40                         8.74            0.990          0.292                     
Protactinium-234                     0.0141 U        0.0473         0.113                     
Radium-226 (By Bismuth-214)          0.864           0.120          0.0388            0.2     
Thallium-208                         0.368           0.0541         0.0176                    
Thorium-232 (By Actinium-228)        1.14            0.151          0.0829            0.9     
Thorium-234                          1.27 U          0.620          1.37                      
Uranium-235                          0.0937 U        0.0393         0.179             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-028                Received:        02/22/13                      
Lab ID:          243562-012                    Prepared:        02/28/13 15:13                
Matrix:          Soil                          Analyzed:        04/01/13 09:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00714 U        0.218          0.179             0.9    
Bismuth-212                          0.798            0.408          0.277                    
Bismuth-214                          0.560            0.0966         0.0400                   
Cesium-137                           0.0244           0.0282         0.0207            0.07   
Cobalt-60                           -0.00956 U        0.0281         0.0217            0.03   
Europium-152                         0.0486 U         0.0796         0.0582            0.1    
Europium-154                         0.0129 U b       0.0434         0.212             0.2    
Lead-212                             0.712            0.102          0.0522                   
Lead-214                             0.659            0.104          0.0458                   
Potassium-40                        14.9              1.28           0.319                    
Protactinium-234                    -0.0160 U         0.0262         0.110                    
Radium-226 (By Bismuth-214)          0.560            0.0966         0.0400            0.2    
Thallium-208                         0.246            0.0487         0.0198                   
Thorium-232 (By Actinium-228)        0.825            0.150          0.105             0.9    
Thorium-234                          0.587 U          0.447          1.19                     
Uranium-235                          0.0712 U         0.0371         0.157             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/28/13 12:46                
Lab ID:          QC678029                      Analyzed:        03/28/13 14:40                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00406 U         0.0768        0.0627            0.9    
Bismuth-212                          0.0527 U          0.201         0.155                    
Bismuth-214                          0.0117 U          0.0405        0.0352                   
Cesium-137                           0.00468 U         0.0135        0.0101            0.07   
Cobalt-60                            0.00627 U         0.0125        0.0132            0.03   
Europium-152                        -0.00230 U         0.0112        0.0386            0.1    
Europium-154                         0.0138 U          0.0407        0.0970            0.2    
Lead-210                             0.0616 U          2.57          2.11                     
Lead-212                            -0.000461 U        0.00198       0.0253                   
Lead-214                             0.00389 U         0.0400        0.0343                   
Potassium-40                        -0.425 U          17.0           0.237                    
Protactinium-234                     0.0348 U          0.0601        0.0480                   
Radium-226 (By Bismuth-214)          0.0117 U          0.0405        0.0352            0.2    
Thallium-208                        -0.0000118 U       0.000223      0.0161                   
Thorium-232 (By Actinium-228)       -0.0434 U          3.67          0.0588            0.9    
Thorium-234                          0.159 U           0.353         0.597                    
Uranium-235                          0.0572 U          0.0891        0.0773            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/28/13 12:46                
Type:            LCS                           Analyzed:        03/28/13 15:59                
Lab ID:          QC678030                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.407     87.9   54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-027                Sampled:         02/22/13 13:45                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243562-011                    Prepared:        02/28/13 15:07                
Lab ID:          QC678974                      Analyzed:        04/01/13 10:13                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim   RER   Lim

Americium-241                     0.0277 U      0.186       -0.0801 U      0.201       0.162           0.9    NC    40  NC      1   

Bismuth-212                       1.60          0.531        1.53          0.583       0.273                  4.43  40  0.0623  1   

Bismuth-214                       0.864         0.126        0.862         0.135       0.0418                 0.293 40  0.00968 1   

Cesium-137                        0.00197 U     0.0305       0.0109 U      0.0280      0.0219          0.07   NC    40  NC      1   

Cobalt-60                         0.00788 U     0.0235       0.00908 U     0.0252      0.0193          0.03   NC    40  NC      1   

Europium-152                      0.0754        0.0735       0.0192 U      0.0544      0.0696          0.1    NC    40  NC      1   

Europium-154                      0.0365 U      0.0507       0.0797 U      0.123       0.169           0.2    NC    40  NC      1   

Lead-212                          0.928         0.127        0.981         0.134       0.0487                 5.56  40  0.204   1   

Lead-214                          0.902         0.130        0.933         0.132       0.0528                 3.31  40  0.116   1   

Potassium-40                      8.74          1.08         9.66          1.17        0.323                  9.99  40  0.409   1   

Protactinium-234                  0.0141 U      0.0474      -0.0427 U      0.149       0.121                  NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.864         0.126        0.862         0.135       0.0418          0.2    0.293 40  0.00968 1   

Thallium-208                      0.368         0.0591       0.304         0.0583      0.0226                 18.8  40  0.539   1   

Thorium-232 (By Actinium-228)     1.14          0.172        1.08          0.176       0.0769          0.9    4.93  40  0.157   1   

Thorium-234                       1.27 U        0.632        1.01 U        0.732       1.30                   NC    40  NC      1   

Uranium-235                       0.0937 U      0.0397       0.0811 U      0.0465      0.163           0.18   NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/29/2013  Time: 07:41:16

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0264 +0.250109*Channel -2.12468e-008*Channel**2

FWHM (ch) =   3.0215 +0.001176*Channel -5.36752e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.80 -0.02%      0.90     0.90    0.48%
978.39      244.70   244.66  0.02%      1.02     1.03   -0.70%

1376.84      344.28   344.29 -0.00%      1.14     1.13    0.63%
3115.33      778.90   778.94 -0.00%      1.51     1.54   -1.95%
3855.88      964.08   964.05  0.00%      1.72     1.69    1.79%
5632.42     1408.01  1408.02 -0.00%      1.98     1.98   -0.29%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/29/2013  Time: 07:58:03

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1429 +0.250267*Channel -5.22133e-008*Channel**2

FWHM (ch) =   3.1066 +0.001012*Channel -3.80835e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.92     0.90    2.58%
977.20      244.70   244.65  0.02%      1.00     1.02   -1.44%

1374.95      344.28   344.15  0.04%      1.09     1.11   -1.58%
3114.09      778.90   778.99 -0.01%      1.45     1.47   -1.36%
3854.74      964.08   964.08 -0.00%      1.65     1.61    2.32%
5632.01     1408.01  1407.99  0.00%      1.89     1.90   -0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130329001_QCAsLeft                                                        
Acquired: 3/29/2013 07:30:27
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      2.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130329001_QCAsLeft                                                        
Acquired: 3/29/2013 07:47:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130329002_BG                                                              
Acquired: 3/29/2013 07:46:56
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130329002_BG                                                              
Acquired: 3/29/2013 07:59:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1

44 of 384



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503127170

Instrument : HPGE01                           Begun : 03/29/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130329_001     RCCV       QUALITY CONTROL CHEC                          03/29/13 07:30    1.0    1                     

002     1_20130329_002     RIB        BACKGROUND CONTAMINA                          03/29/13 07:46    1.0                          

003     1_20130329_003     MSS        243278-009               Soil       192604    03/29/13 09:10    1.0                 MASS-    

004     1_20130329_004     SDUP       QC677272                 Soil       193425    03/29/13 10:47    1.0                          

005     1_20130329_005     SAMPLE     243562-001               Soil       195868    03/29/13 12:08    1.0                          

006     1_20130329_006     SAMPLE     243562-003               Soil       195868    03/29/13 12:57    1.0                          

007     1_20130329_007     SAMPLE     243562-006               Soil       195868    03/29/13 14:10    1.0                          

008     1_20130329_008     SAMPLE     243562-007               Soil       195868    03/29/13 15:23    1.0                          

009     1_20130329_009     SAMPLE     243562-010               Soil       195868    03/29/13 16:11    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     1_20130401_001     RCCV       QUALITY CONTROL CHEC                           04/01/13 07:23    1.0    1                    

002     1_20130401_002     RIB        BACKGROUND CONTAMINA                           04/01/13 07:45    1.0                         

003     1_20130401_003     MSS        243562-011               Soil       195868     04/01/13 08:29    1.0                         

004     1_20130401_004     SAMPLE     243563-001               Soil       195868     04/01/13 09:17    1.0                 DATE    

005     1_20130401_005     SDUP       QC678974                 Soil       195868     04/01/13 10:13    1.0                         

006     1_20130401_006     SAMPLE     243563-003               Soil       195868     04/01/13 11:26    1.0                         

007     1_20130401_007     SAMPLE     243563-006               Soil       195868     04/01/13 12:56    1.0                 DATE    

008     1_20130401_008     SAMPLE     243565-002               Soil       195921     04/01/13 14:53    1.0                 DATE    

009     1_20130401_009     SAMPLE     243564-012               Soil       195921     04/01/13 16:43    1.0                         

Standards used:  1=S19582

Flags used: DATE=Sampled/Received date error  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513127187

Instrument : HPGE02                           Begun : 03/29/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130329_001     RCCV       QUALITY CONTROL CHEC                          03/29/13 07:47    1.0    1                     

002     2_20130329_002     RIB        BACKGROUND CONTAMINA                          03/29/13 07:59    1.0                          

003     2_20130329_003     SDUP       QC677273                 Soil       193425    03/29/13 09:18    1.0                          

004     2_20130329_004     SDUP       QC677422                 Soil       193467    03/29/13 10:49    1.0                          

005     2_20130329_005     SAMPLE     243562-002               Soil       195868    03/29/13 12:08    1.0                          

006     2_20130329_006     SAMPLE     243562-004               Soil       195868    03/29/13 12:58    1.0                 MASS-    

007     2_20130329_007     SAMPLE     243562-005               Soil       195868    03/29/13 14:10    1.0                 MASS-    

008     2_20130329_008     SAMPLE     243562-008               Soil       195868    03/29/13 15:23    1.0                          

009     2_20130329_009     SAMPLE     243562-009               Soil       195868    03/29/13 16:12    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

51 of 384



Gamma Sample Preparation Summary
as of 03-APR-2013 14:52

Batch Number : 195868                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-FEB-2013 13:32              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243391-001                      285.56  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:45  GS 186                     

2      243332-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  GS 186                     

2      243562-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  RA226     alias:243332-001 

3      243332-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  GS 186                     

3      243562-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  RA226     alias:243332-002 

4      243332-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  GS 186                     

4      243562-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  RA226     alias:243332-003 

5      243332-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  GS 186                     

5      243562-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  RA226     alias:243332-004 

6      243332-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  GS 186                     

6      243562-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  RA226     alias:243332-005 

7      243332-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  GS 186                     

7      243562-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  RA226     alias:243332-006 

8      243332-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  GS 186                     

8      243562-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  RA226     alias:243332-007 

9      243332-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  GS 186                     

9      243562-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  RA226     alias:243332-008 

10     243332-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  GS 186                     

10     243562-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  RA226     alias:243332-009 

11     243332-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  GS 186                     

11     243562-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  RA226     alias:243332-010 

12     243332-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  GS 186                     

12     243562-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  RA226     alias:243332-011 

13     243332-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  GS 186                     

13     243562-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  RA226     alias:243332-012 

14     243333-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  GS 186                     

14     243563-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  RA226     alias:243333-001 

15     243333-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  GS 186                     

15     243563-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  RA226     alias:243333-002 

16     243333-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  GS 186                     

16     243563-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  RA226     alias:243333-003 

17     243333-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  GS 186                     

17     243563-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  RA226     alias:243333-004 

18     243333-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

18     243563-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:243333-005 

19     243333-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  GS 186                     

19     243563-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  RA226     alias:243333-006 

20     243339-001                      368.95  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:50  GS 186                     

21     243339-002                      346.3   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:57  GS 186                     

22     243263-001                      350     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:05  GS 186                     

23     243263-002                      385.48  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:10  GS 186                     

24     243263-003                      363.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:17  GS 186                     

25     243263-004                      359.1   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:23  GS 186                     

26     243263-005                      378.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:29  GS 186                     

27     243263-006                      370.75  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:34  GS 186                     

28     243263-007                      345.93  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:40  GS 186                     

29     243263-008                      346.13  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:45  GS 186                     

30     243267-001                      324.61  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:50  GS 186                     

31     243267-002                      368.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:56  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243267-003                      364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

33     243267-004                      325.56  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:10  GS 186                     

34     243267-005                      362     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:07  GS 186                     

35     243267-006                      341.78  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:14  GS 186                     

36     243267-007                      334.73  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

37     243267-008                      315.44  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

38     243267-009                      357.15  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:01  GS 186                     

39     243267-010                      355.99  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:02  GS 186                     

40     243267-011                      346.76  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

41     243267-012                      362.54  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

42     243268-001                      360.92  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

43     243268-002                      367.23  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

44     243268-003                      357.26  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:06  GS 186                     

45     243268-004                      341.68  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:07  GS 186                     

46     243268-005                      361.12  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

47     243268-006                      366.97  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

QC1    QC678029    BLANK               310.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

QC2    QC678030    LCS                 312.8   26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

12     QC678031    SDUP of 243332-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  GS 186                     

18     QC678032    SDUP of 243333-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

32     QC678033    SDUP of 243267-003  364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

12     QC678974    SDUP of 243562-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  RA226     alias:QC678031   

18     QC678975    SDUP of 243563-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:QC678032   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-017                Received:        02/22/13                      
Lab ID:          243562-001                    Prepared:        02/28/13 12:59                
Matrix:          Soil                          Analyzed:        03/29/13 12:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0712 U        0.174          0.140            0.9     
Bismuth-212                           1.23            0.644          0.325                    
Bismuth-214                           0.926           0.133          0.0494                   
Cesium-137                           -0.0129 U        0.0356         0.0283           0.07    
Cobalt-60                            -0.00573 U       0.0343         0.0276           0.03    
Europium-152                          0.0751          0.0481         0.0706           0.1     
Europium-154                          0.00918 U       0.0799         0.175            0.2     
Lead-212                              0.997           0.111          0.0528                   
Lead-214                              1.14            0.127          0.0482                   
Potassium-40                          9.42            1.01           0.294                    
Protactinium-234                      0.0251 U        0.111          0.0898                   
Radium-226 (By Bismuth-214)           0.926           0.133          0.0494           0.2     
Thallium-208                          0.354           0.0623         0.0265                   
Thorium-232 (By Actinium-228)         1.08            0.165          0.0841           0.9     
Thorium-234                           1.15 U          0.735          1.39                     
Uranium-235                           0.209           0.196          0.145            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-001                   Client ID : 12-PCT-314-017        

Seqnum : 1503127170005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130329_005                                Batch         : 195868                       Time      : 29-MAR-2013 12:08     

Cal    : 29-MAR-2013 07:41:16,09-JAN-2013 09:04:01     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0712        0.140  .17399       .17406       0.0041    u    
Bismuth-212                     1.23          0.325  .64385       .64693       0.053     u    
Bismuth-214                     0.926         0.0494 .13262       .13915       0.012     u    
Cesium-137                      -0.0129       0.0283 .03559       .035594      0.0047    u    
Cobalt-60                       -0.00573      0.0276 .034299      .0343        0.0063    u    
Europium-152                    0.0751        0.0706 .048106      .048298      -0.0023   u    
Europium-154                    0.00918       0.175  .079855      .079856      0.014     u    
Lead-212                        0.997         0.0528 .11081       .13812       -0.00046  u    
Lead-214                        1.14          0.0482 .12691       .14187       0.0039    u    
Potassium-40                    9.42          0.294  1.0075       1.1132       -0.43     u    
Protactinium-234                0.0251        0.0898 .11053       .11071       0.035     u    
Radium-226 (By Bismuth-214)     0.926         0.0494 .13262       .13915       0.012     u    
Thallium-208                    0.354         0.0265 .062341      .066404      -0.000012 u    
Thorium-232 (By Actinium-228)   1.08          0.0841 .16492       .18268       -0.043    u    
Thorium-234                     1.15          1.39   .73544       .74345       0.16      u    
Uranium-235                     0.209         0.145  .19621       .19667       0.057     u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-017          
Sample Description: 243562-001, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130329_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:47           Live Time: 2700   sec

Acquisition Time: 3/29/2013 12:08:07        Real Time: 2702   sec
Analysis Time: 3/29/2013 12:53           Dead Time: 0.07   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.084E+00      1.649E-01      1.827E-01      8.412E-02
Am-241    #AB    7.123E-02      1.740E-01      1.741E-01      1.400E-01
Bi-212           1.231E+00      6.438E-01      6.469E-01      3.245E-01
Bi-214           9.262E-01      1.326E-01      1.391E-01      4.937E-02
Co-60     #AB   -5.729E-03      3.430E-02      3.430E-02      2.760E-02
Cs-137    #AB   -1.288E-02      3.559E-02      3.559E-02      2.832E-02
Eu-152           7.506E-02      4.811E-02      4.830E-02      7.058E-02
Eu-154    #AB    9.185E-03      7.985E-02      7.986E-02      1.748E-01
K-40             9.420E+00      1.008E+00      1.113E+00      2.935E-01
Pa-234    #AB    2.506E-02      1.105E-01      1.107E-01      8.981E-02
Pb-212           9.969E-01      1.108E-01      1.381E-01      5.282E-02
Pb-214           1.139E+00      1.269E-01      1.419E-01      4.820E-02
Ra-226           5.806E-01      6.514E-01      6.526E-01      5.100E-01
Th-234    #AB    1.150E+00      7.354E-01      7.435E-01      1.392E+00
Tl-208           3.543E-01      6.234E-02      6.640E-02      2.654E-02
U-235            2.094E-01      1.962E-01      1.967E-01      1.447E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.727E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 12:53:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

Sample description                                             
243562-001, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329_005.An1

Acquisition information
Start time:                 3/29/2013 12:08:07
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 12:53:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   28 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1253

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.50       15. 122.13   0.82  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.44       25.  87.95   0.83  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.857E-01 Th234 
74.75      124.  19.25   0.84  3.069E-02
77.15      298.   8.98   0.85  3.246E-02
89.72       55.  37.12   1.00  4.021E-02
92.86       61.   8.43   1.64  4.199E-02    92.59   4.343  1.032E+00 Th234 

93.35   5.760  7.719E-01 U235  
93.35   4.100  1.084E+00 Ac228 
92.59   4.343  1.032E+00 Th234 

93.04       76.  31.97   0.86  4.163E-02    92.59   4.343  1.292E+00 Th234 
93.35   5.760  9.661E-01 U235  
93.35   4.100  1.340E+00 Ac228 

93.08       17.  46.98   0.86  4.199E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.094E-01 U235  
93.35   4.100    PBC<MDA Ac228 

121.92       19. 107.03   0.90  5.000E-02
133.75        8. 220.58   0.91  5.093E-02   131.30  18.200    PBC<MDA Pa234 
144.03       38.  46.84   0.62  5.130E-02   143.77  10.940  2.094E-01 U235  
186.16      122.  18.18   1.01  4.878E-02   185.72  57.000  1.345E-01 U235  

186.21   3.555  2.159E+00 Ra226 
209.03       86.  22.40   0.84  4.649E-02
238.60      623.   5.50   1.05  4.342E-02   238.63  43.600  9.969E-01 Pb212 
241.83      107.  20.51   1.32  4.308E-02   242.00   7.268  1.046E+00 Pb214 
277.27       21.  60.41   1.07  3.969E-02   277.37   6.600  2.489E-01 Tl208 
295.12      268.   8.82   0.83  3.815E-02   295.22  18.414  1.170E+00 Pb214 
300.03       50.  30.33   1.04  3.774E-02   300.09   3.180  1.275E+00 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 12:53:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.55      157.  12.22   0.94  3.483E-02   338.32  11.400  1.208E+00 Ac228 
351.97      454.   5.57   1.23  3.392E-02   351.93  35.600  1.152E+00 Pb214 
583.30      240.   8.61   1.38  2.388E-02   583.19  85.000  3.543E-01 Tl208 
609.49      319.   7.16   1.47  2.316E-02   609.31  45.490  9.262E-01 Bi214 
726.97        3. 434.71   1.49  2.056E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  5.726E-02 Bi212 
723.30  20.050  1.907E-02 Eu154 

727.30       52.  26.16   0.57  2.048E-02   727.33   6.650  1.160E+00 Bi212 
786.39       10.  88.14   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.47       19.  48.81   1.61  1.821E-02   860.53  12.400  2.512E-01 Tl208 
911.24      151.  10.23   1.73  1.749E-02   911.20  26.200  1.007E+00 Ac228 
964.69       28.  32.04   0.99  1.680E-02   964.08  14.500  3.535E-01 Eu152 
969.09       98.  16.00   1.13  1.674E-02   968.96  15.900  1.123E+00 Ac228 
996.04        1. 875.90   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.490E-02 Eu154 
1110.10        2. 434.51   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.34       87.  14.36   1.17  1.507E-02  1120.29  14.910  1.188E+00 Bi214 
1407.85        5. 129.05   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      420.   5.08   1.80  1.228E-02  1460.82  10.550  9.420E+00 K40   
1621.25        8.  67.41   2.10  1.126E-02  1620.74   1.510  1.388E+00 Bi212 
1764.79       60.  15.37   2.16  1.046E-02  1764.49  15.310  1.154E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.76       251.        94. 3.069E+03   52.90   0.783  -      s 
308.61    77.16       224.       280. 8.614E+03   19.60   1.092  -      s 
358.86    89.72       163.        55. 1.363E+03   71.26   1.005  -        
835.94   209.03       113.        86. 1.839E+03   41.22   0.843 AC-228  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 12:53:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.02    58.50       152.        15.     0.005   244.27   0.825s
Th-234    253.78    63.44       236.        25.     0.009   175.91   0.829s
Th-234    372.10    93.04       260.        76.     0.028    63.94   0.863s
U-235     373.36    93.35       217.        17.     0.006    93.96   0.864D
Ac-228    373.36    93.35       210.        61.     0.023    16.86   1.642D
Eu-152    487.58   121.92       190.        19.     0.007   214.06   0.896 
Pa-234    534.91   133.75       136.         8.     0.003   441.16   0.906s
U-235     576.02   144.03       130.        38.     0.014    93.68   0.619s
U-235     742.71   185.72       165.        94.     0.035    38.59   0.967D
Ra-226    744.67   186.21       154.        33.     0.012   112.19   0.967D
U-235     823.44   205.91       184.        -2.    -0.001  1613.70   0.988s
Pb-212    954.17   238.60       197.       616.     0.228    11.00   1.054 
Pb-214    967.08   241.83       144.       107.     0.040    41.01   1.325s
Tl-208   1108.81   277.27        83.        21.     0.008   120.81   1.065s
Pb-214   1180.24   295.13        96.       264.     0.098    17.80   0.825 
Pb-212   1199.82   300.03        72.        50.     0.019    60.66   1.042 
Ac-228   1353.88   338.55        66.       157.     0.058    24.44   0.939s
Pb-214   1407.54   351.97        67.       454.     0.168    11.14   1.228 
Pa-234   2279.35   569.95        40.        -3.    -0.001   522.45   1.355s
Tl-208   2332.74   583.30        57.       235.     0.087    17.22   1.381 
Bi-214   2437.51   609.49        53.       319.     0.118    14.32   1.474 
Cs-137   2650.50   662.74        54.        -8.    -0.003   276.26   1.439s
Eu-154   2907.45   726.97        60.         3.     0.001   869.41   1.493s
Bi-212   2908.75   727.30        38.        52.     0.019    52.31   0.566s
Eu-152   3120.12   780.14        33.        -4.    -0.002   375.83   1.541s
Bi-212   3145.15   786.39        35.        10.     0.004   176.28   1.546 
Tl-208   3441.51   860.47        32.        19.     0.007    97.62   1.608s
Eu-154   3491.12   872.87        28.        -1.     0.000  1777.58   1.618s
Pa-234   3532.14   883.13        30.        -2.    -0.001   809.07   1.626 
Ac-228   3644.62   911.24        29.       151.     0.056    20.45   1.731 
Pa-234   3776.42   944.19        28.        -5.    -0.002   345.59   1.675s
Eu-152   3858.46   964.69        21.        28.     0.010    64.09   0.993s
Ac-228   3876.07   969.09        41.        98.     0.036    32.00   1.134s
Eu-154   3983.87   996.04        26.         1.     0.000  1751.81   1.713s
Eu-154   4020.74  1005.25        33.        -6.    -0.002   304.11   1.719s
Eu-152   4440.23  1110.10        21.         2.     0.001   869.02   1.797s
Bi-214   4481.22  1120.34        15.        87.     0.032    28.72   1.171s
Eu-154   5110.00  1277.47        22.        -2.    -0.001   730.30   1.904s
Co-60    5330.16  1332.49        25.        -2.    -0.001   598.73   1.940s
Eu-152   5631.75  1407.85        18.         5.     0.002   258.10   1.984 
K-40     5843.95  1460.87        28.       399.     0.148    10.16   1.804 
Bi-212   6485.87  1621.25        10.         8.     0.003   134.82   2.096s
Bi-214   7060.45  1764.79        13.        60.     0.022    30.73   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0844E+00                                      5.12E+12             
911.20 1.007E+00  (P 8.412E-02 1.02E+01 2.62E+01 G  
968.96 1.123E+00  (P 1.722E-01 1.60E+01 1.59E+01 G  
338.32 1.208E+00 @(P 1.462E-01 1.22E+01 1.14E+01 G  

Energy duplication    
93.35 1.084E+00 } P 6.008E-01 8.43E+00 4.10E+00 XA 

Am-241   I   7.1228E-02                                      1.58E+05             
59.54 7.123E-02 ?(  1.400E-01 1.22E+02 3.59E+01 G  

Bi-212   N   1.2308E+00                                      5.12E+12             
727.33 1.160E+00  (  3.245E-01 2.62E+01 6.65E+00 G  
785.37 1.443E+00  (  1.959E+00 8.81E+01 1.11E+00 G  

1620.74 1.388E+00 ?(  1.303E+00 6.74E+01 1.51E+00 G  

Bi-214   N   9.2618E-01                                      5.84E+05             
609.31 9.262E-01  (  4.937E-02 7.16E+00 4.55E+01 G  

1120.29 1.188E+00 +   1.221E-01 1.44E+01 1.49E+01 G  
1764.49 1.154E+00 +   1.596E-01 1.54E+01 1.53E+01 G  

Co-60    T  -5.7286E-03                                      1.93E+03             
1332.49-5.729E-03 ?(  2.760E-02 2.99E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.022E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -1.2883E-02                                      1.10E+04             
661.66-1.288E-02 ?(  2.832E-02 1.38E+02 8.50E+01 G  

Eu-152   I   7.5064E-02                                      4.94E+03             
344.28 0.000E+00 ?(  7.058E-02 1.00E+03 2.66E+01 G  
121.78 4.039E-02  (  6.953E-02 1.07E+02 2.84E+01 G  
778.90-5.413E-02 +   1.622E-01 1.88E+02 1.30E+01 G  
964.08 3.535E-01  (  1.348E-01 3.20E+01 1.45E+01 G  

1112.08 2.315E-02 ?(  1.629E-01 4.35E+02 1.34E+01 G  
1408.01 5.778E-02  (  1.152E-01 1.29E+02 2.09E+01 G  

Eu-154   I   9.1849E-03                                      3.14E+03             
873.18-1.202E-02 &(  1.748E-01 8.89E+02 1.22E+01 G  
123.07 1.871E-03 %   4.216E-02 1.37E+03 4.04E+01 G  

1274.43-1.190E-02 +   7.014E-02 3.65E+02 3.49E+01 G  
723.30 1.907E-02 ?(  1.351E-01 4.35E+02 2.00E+01 G  

1004.72-5.928E-02 +   1.427E-01 1.52E+02 1.79E+01 G  
996.25 1.490E-02 &(  2.133E-01 8.76E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4198E+00                                      4.57E+11             
1460.82 9.420E+00  (P 2.935E-01 5.08E+00 1.06E+01 G  

Pa-234   N   2.5055E-02                                      1.63E+12             
131.30 2.505E-02 ?(  8.981E-02 2.21E+02 1.82E+01 G  
569.50-4.737E-02 +   1.996E-01 2.61E+02 9.30E+00 G  
946.00-6.031E-02 +   1.652E-01 1.73E+02 1.35E+01 G  
880.52 0.000E+00 -   2.456E-01 1.00E+03 1.05E+01 G  
883.24-3.449E-02 +   2.263E-01 4.05E+02 9.70E+00 G  

Pb-212   N   9.9685E-01                                      5.12E+12             
238.63 9.969E-01  (P 5.282E-02 5.50E+00 4.36E+01 G  
300.09 1.275E+00 +   5.043E-01 3.03E+01 3.18E+00 G  

Pb-214   N   1.1390E+00                                      5.84E+05             
351.93 1.152E+00  (  4.820E-02 5.57E+00 3.56E+01 G  
295.22 1.151E+00  (  9.950E-02 8.90E+00 1.84E+01 G  
242.00 1.046E+00  (  2.734E-01 2.05E+01 7.27E+00 G  

Ra-226   N   5.8064E-01                                      5.84E+05             
Derived Ave Activity  

186.21 5.806E-01 }(  5.100E-01 5.61E+01 3.56E+00 G  

Th-234   N   1.1502E+00                                      1.63E+12             
63.30 9.857E-01 ?(  1.392E+00 8.80E+01 3.75E+00 G  
92.59 1.292E+00 *(  6.355E-01 3.20E+01 4.34E+00 G  

Tl-208   N   3.5431E-01                                      5.12E+12             
583.19 3.543E-01  (P 2.654E-02 8.61E+00 8.50E+01 G  
277.37 2.489E-01 - P 2.476E-01 6.04E+01 6.60E+00 G  
860.53 2.512E-01 -   1.777E-01 4.88E+01 1.24E+01 G  

U-235    N   2.0944E-01                                      2.57E+11             
143.77 2.094E-01  (  1.447E-01 4.68E+01 1.09E+01 G  
205.32-3.100E-02 -   4.108E-01 8.07E+02 5.02E+00 G  
163.36 3.852E-03 &   3.975E-01 6.27E+03 5.08E+00 G  
185.72 1.033E-01 }   3.291E-02 1.93E+01 5.70E+01 G  

Energy duplication    
93.35 2.094E-01 }   4.345E-01 4.70E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_005.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.50       152.        15.     0.005   244.27   7.123E-02   
Th-234      63.44       236.        25.     0.009   175.91   9.857E-01   
Th-234      93.04       260.        76.     0.028    63.94   1.292E+00   
Cs-137     662.74        54.        -8.    -0.003   276.26  -1.288E-02   
Eu-154     726.97        60.         3.     0.001   869.41   1.907E-02   
Eu-154     872.87        28.        -1.     0.000  1777.58  -1.202E-02   
Eu-154     996.04        26.         1.     0.000  1751.81   1.490E-02   
Eu-154    1005.25        33.        -6.    -0.002   304.11  -5.928E-02   
Eu-154    1277.47        22.        -2.    -0.001   730.30  -1.190E-02   
Co-60     1332.49        25.        -2.    -0.001   598.73  -5.729E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0844E+00    1.0844E+00   1.6492E-01    1.8268E-01  8.412E-02
Am-241 #A    7.1217E-02    7.1228E-02   1.7399E-01    1.7406E-01  1.400E-01
Bi-212       1.2308E+00    1.2308E+00   6.4385E-01    6.4693E-01  3.245E-01
Bi-214       9.2614E-01    9.2618E-01   1.3262E-01    1.3915E-01  4.937E-02
Co-60  #A   -5.6571E-03   -5.7286E-03   3.4299E-02    3.4300E-02  2.760E-02
Cs-137 #A   -1.2854E-02   -1.2883E-02   3.5590E-02    3.5594E-02  2.832E-02
Eu-152  C    7.4697E-02    7.5064E-02   4.8106E-02    4.8298E-02  7.058E-02
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Eu-154 #A    9.1144E-03    9.1849E-03   7.9855E-02    7.9856E-02  1.748E-01
K-40         9.4198E+00    9.4198E+00   1.0075E+00    1.1132E+00  2.935E-01
Pa-234 #A    2.5055E-02    2.5055E-02   1.1053E-01    1.1071E-01  8.981E-02
Pb-212       9.9685E-01    9.9685E-01   1.1081E-01    1.3812E-01  5.282E-02
Pb-214       1.1390E+00    1.1390E+00   1.2691E-01    1.4187E-01  4.820E-02
Ra-226       5.8061E-01    5.8064E-01   6.5140E-01    6.5259E-01  5.100E-01
Th-234 #A    1.1502E+00    1.1502E+00   7.3544E-01    7.4345E-01  1.392E+00
Tl-208       3.5431E-01    3.5431E-01   6.2341E-02    6.6404E-02  2.654E-02
U-235        2.0944E-01    2.0944E-01   1.9621E-01    1.9667E-01  1.447E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.1 to  2035.5 keV)     1.594E+01  pCi/g         
Total Decayed Activity (  883.1 to  2035.5 keV) 1.5941388E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

65 of 384



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-018                Received:        02/22/13                      
Lab ID:          243562-002                    Prepared:        02/28/13 13:04                
Matrix:          Soil                          Analyzed:        03/29/13 12:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0155 U         0.209          0.172             0.9    
Bismuth-212                          1.83             0.562          0.239                    
Bismuth-214                          1.10             0.138          0.0521                   
Cesium-137                          -0.00902 U        0.0311         0.0248            0.07   
Cobalt-60                           -0.00133 U        0.00811        0.0256            0.03   
Europium-152                         0.107            0.0904         0.0705            0.1    
Europium-154                         0.0127 U         0.0486         0.170             0.2    
Lead-212                             1.20             0.120          0.0581                   
Lead-214                             1.25             0.140          0.0567                   
Potassium-40                         8.90             1.03           0.326                    
Protactinium-234                    -0.0751 U         0.164          0.132                    
Radium-226 (By Bismuth-214)          1.10             0.138          0.0521            0.2    
Thallium-208                         0.482            0.0668         0.0253                   
Thorium-232 (By Actinium-228)        1.52             0.189          0.0805            0.9    
Thorium-234                          1.37 U           0.828          1.56                     
Uranium-235                          0.0977 U b       0.0469         0.202             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-002                   Client ID : 12-PCT-314-018        

Seqnum : 1513127187005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130329_005                                Batch         : 195868                       Time      : 29-MAR-2013 12:08     

Cal    : 29-MAR-2013 07:58:03,09-JAN-2013 12:22:14     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322 g                        Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       0.0155            0.172       .209              .209              0.0041         u             

Bismuth-212                         1.83              0.239       .56207            .5698             0.053          u             

Bismuth-214                         1.10              0.0521      .13805            .14682            0.012          u             

Cesium-137                          -0.00902          0.0248      .031076           .031078           0.0047         u             

Cobalt-60                           -0.00133          0.0256      .0081079          .0081081          0.0063         u             

Europium-152                        0.107             0.0705      .09044            .090649           -0.0023        u             

Europium-154                        0.0127            0.170       .048554           .048559           0.014          u             

Lead-212                            1.20              0.0581      .12047            .15584            -0.00046       u             

Lead-214                            1.25              0.0567      .14027            .15662            0.0039         u             

Potassium-40                        8.90              0.326       1.0286            1.1216            -0.43          u             

Protactinium-234                    -0.0751           0.132       .16377            .16483            0.035          u             

Radium-226 (By Bismuth-214)         1.10              0.0521      .13805            .14682            0.012          u             

Thallium-208                        0.482             0.0253      .066826           .073721           -0.000012      u             

Thorium-232 (By Actinium-228)       1.52              0.0805      .18925            .21908            -0.043         u             

Thorium-234                         1.37              1.56        .82795            .83812            0.16           u             

Uranium-235                         0.0977            0.202       .046856           .047275           0.057          MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513127187005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-018          
Sample Description: 243562-002, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130329_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:40           Live Time: 2700   sec

Acquisition Time: 3/29/2013 12:08:45        Real Time: 2705   sec
Analysis Time: 3/29/2013 12:53           Dead Time: 0.20   %

Analysis Quantity: 3.220E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.523E+00      1.893E-01      2.191E-01      8.046E-02
Am-241    #AB    1.554E-02      2.090E-01      2.090E-01      1.715E-01
Bi-212           1.827E+00      5.621E-01      5.698E-01      2.390E-01
Bi-214           1.099E+00      1.381E-01      1.468E-01      5.205E-02
Co-60     #AB   -1.330E-03      8.108E-03      8.108E-03      2.555E-02
Cs-137    #AB   -9.018E-03      3.108E-02      3.108E-02      2.480E-02
Eu-152    #      1.073E-01      9.044E-02      9.065E-02      7.046E-02
Eu-154    #AB    1.271E-02      4.855E-02      4.856E-02      1.699E-01
K-40             8.896E+00      1.029E+00      1.122E+00      3.262E-01
Pa-234    #AB   -7.514E-02      1.638E-01      1.648E-01      1.323E-01
Pb-212           1.195E+00      1.205E-01      1.558E-01      5.812E-02
Pb-214           1.252E+00      1.403E-01      1.566E-01      5.673E-02
Ra-226           2.052E+00      8.834E-01      8.943E-01      5.741E-01
Th-234    #AB    1.375E+00      8.280E-01      8.381E-01      1.556E+00
Tl-208           4.822E-01      6.683E-02      7.372E-02      2.527E-02
U-235     #AB    9.766E-02      4.686E-02      4.728E-02      2.018E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.994E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_005.An1               

Sample description                                             
243562-002, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329_005.An1

Acquisition information
Start time:                 3/29/2013 12:08:45
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2200E+02) = 

8.3935E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0878

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.47        3. 672.46   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.18       28.  79.43   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.225E+00 Th234 
74.83      200.  12.06   0.85  2.840E-02
77.23      357.   7.19   0.85  3.020E-02
87.37      101.  24.26   0.74  3.676E-02
93.29      140.  18.63   0.80  3.987E-02    92.59   4.343  2.535E+00 Th234 

93.35   5.760  1.894E+00 U235  
93.35   4.100  2.661E+00 Ac228 
92.59   4.343  2.535E+00 Th234 
93.35   5.760  1.894E+00 U235  

122.41       11. 190.97   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.01       10. 208.75   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.933E-02 U235  
163.68        6. 339.33   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.456E-02 U235  
185.93       95.  23.99   0.96  4.819E-02   185.72  57.000  1.071E-01 U235  

186.21   3.555  1.718E+00 Ra226 
185.72  57.000  1.071E-01 U235  

186.08      113.  21.52   0.33  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  2.052E+00 Ra226 

238.61      794.   4.08   1.01  4.318E-02   238.63  43.600  1.302E+00 Pb212 
241.97      125.  16.44   1.01  4.286E-02   242.00   7.268  1.228E+00 Pb214 
277.27       37.  46.09   1.05  3.962E-02   277.37   6.600  4.415E-01 Tl208 
295.09      281.   9.54   1.07  3.814E-02   295.22  18.414  1.223E+00 Pb214 
299.84       74.  24.20   1.47  3.774E-02   300.09   3.180  1.906E+00 Pb212 
338.30      162.  12.23   1.24  3.494E-02   338.32  11.400  1.249E+00 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.86      500.   5.54   0.98  3.404E-02   351.93  35.600  1.267E+00 Pb214 
583.18      325.   6.83   1.17  2.416E-02   583.19  85.000  4.854E-01 Tl208 
609.39      386.   6.14   1.24  2.345E-02   609.31  45.490  1.099E+00 Bi214 
727.04       81.  15.39   0.55  2.078E-02   727.33   6.650  1.827E+00 Bi212 
779.26        1. 786.02   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.325E-02 Eu152 
785.74        5. 193.76   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.50       49.  27.13   0.33  1.851E-02   860.53  12.400  6.692E-01 Tl208 
883.66        1. 557.39   1.55  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.21      227.   7.56   1.27  1.779E-02   911.20  26.200  1.475E+00 Ac228 
964.47       25.  42.13   1.61  1.710E-02   964.08  14.500  3.174E-01 Eu152 

964.08  14.500  3.174E-01 Eu152 
969.00      140.   9.61   1.39  1.704E-02   968.96  15.900  1.602E+00 Ac228 

1120.54      105.  10.85   1.01  1.535E-02  1120.29  14.910  1.429E+00 Bi214 
1173.50        1. 603.32   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.37       16.  42.84   1.90  1.291E-02  1408.01  20.850  1.861E-01 Eu152 

1408.01  20.850  1.861E-01 Eu152 
1460.79      396.   5.53   1.83  1.254E-02  1460.82  10.550  8.896E+00 K40   
1764.23       70.  13.25   0.70  1.069E-02  1764.49  15.310  1.337E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.86       234.       156. 5.482E+03   32.69   0.711  -        
308.17    77.26       224.       295. 9.756E+03   19.06   0.795  -        
348.54    87.37       207.       101. 2.742E+03   48.52   0.742  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.08    59.47       167.         3.     0.001  1344.93   0.837s
Th-234    251.88    63.18       226.        28.     0.010   158.86   0.841s
Th-234    372.03    93.24       271.        83.     0.031    60.22   0.870s
U-235     372.46    93.35       241.       100.     0.037    48.38   0.870D
Ac-228    372.46    93.35       224.       124.     0.046    42.30   0.785D
Eu-152    484.70   121.43       235.        -4.    -0.001  1192.06   0.898s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    488.61   122.41       210.        11.     0.004   381.93   0.899s
Pa-234    521.90   130.74       271.       -22.    -0.008   217.96   0.907s
U-235     574.90   144.01       233.        10.     0.004   417.51   0.919s
U-235     653.52   163.68       208.         6.     0.002   678.65   0.938s
U-235     742.45   185.93       210.        95.     0.035    47.98   0.960s
Ra-226    743.05   186.08       184.       113.     0.042    43.04   0.332s
U-235     817.73   204.76       193.        -4.    -0.002   941.61   0.978s
Pb-212    952.93   238.58       228.       724.     0.268    10.00   0.938 
Pb-214    966.35   241.94       195.       112.     0.041    44.57   0.835s
Tl-208   1107.59   277.27       133.        37.     0.014    92.19   1.046s
Pb-214   1178.83   295.09       141.       276.     0.102    19.09   1.065 
Pb-212   1197.82   299.84        98.        74.     0.027    48.41   1.466s
Ac-228   1351.57   338.30        82.       160.     0.059    24.46   1.242s
Eu-152   1375.05   344.17        79.        -7.    -0.003   377.67   1.107s
Pb-214   1405.79   351.86        90.       494.     0.183    11.08   0.982 
Pa-234   2276.34   569.56        48.        -3.    -0.001   654.87   1.303s
Tl-208   2330.80   583.18        51.       321.     0.119    13.66   1.172 
Bi-214   2435.61   609.39        59.       377.     0.140    12.27   1.244 
Cs-137   2644.38   661.58        41.        -5.    -0.002   344.59   1.379s
Eu-154   2889.68   722.90        56.       -13.    -0.005   171.89   1.428s
Bi-212   2906.26   727.04        21.        81.     0.030    30.77   0.547s
Eu-152   3115.17   779.26        36.         1.     0.000  1572.03   1.471s
Bi-212   3141.08   785.74        40.         5.     0.002   387.51   1.476s
Tl-208   3440.23   860.50        36.        49.     0.018    54.26   0.326s
Pa-234   3532.89   883.66        33.         1.     0.001  1114.79   1.550s
Ac-228   3643.15   911.21        27.       221.     0.082    15.13   1.265s
Pa-234   3779.77   945.35        28.        -5.    -0.002   317.17   1.596s
Eu-152   3856.28   964.47        44.        25.     0.009    84.26   1.609 
Ac-228   3874.42   969.00        14.       140.     0.052    19.22   1.387 
Eu-152   4447.64  1112.21        26.        -1.     0.000  1306.59   1.712s
Bi-214   4481.00  1120.54         9.       105.     0.039    21.70   1.008s
Co-60    4693.02  1173.50        26.         1.     0.000  1206.65   1.752s
Eu-154   5099.54  1275.03        26.        -5.    -0.002   329.40   1.817s
Co-60    5328.13  1332.12        22.        -2.    -0.001   609.83   1.852s
Eu-152   5633.50  1408.37        16.        16.     0.006    85.69   1.896s
K-40     5843.47  1460.79        35.       379.     0.140    11.05   1.830 
Bi-214   7059.22  1764.23         4.        70.     0.026    26.49   0.702s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.5231E+00                                      5.12E+12             
911.20 1.475E+00  (P 8.046E-02 7.56E+00 2.62E+01 G  
968.96 1.602E+00  (P 1.016E-01 9.61E+00 1.59E+01 G  
338.32 1.249E+00 - P 1.647E-01 1.22E+01 1.14E+01 G  

Energy duplication    
93.35 2.347E+00 +   6.620E-01 2.11E+01 4.10E+00 XA 

Am-241   I   1.5540E-02                                      1.58E+05             
59.54 1.554E-02 ?(  1.715E-01 6.72E+02 3.59E+01 G  

Bi-212   N   1.8266E+00                                      5.12E+12             
727.33 1.827E+00  (  2.390E-01 1.54E+01 6.65E+00 G  
785.37 6.721E-01 -   2.084E+00 1.94E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.173E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.0994E+00                                      5.84E+05             
609.31 1.099E+00  (P 5.205E-02 6.14E+00 4.55E+01 G  

1120.29 1.429E+00 + P 9.367E-02 1.08E+01 1.49E+01 G  
1764.49 1.337E+00 +   8.395E-02 1.32E+01 1.53E+01 G  

Co-60    T  -1.3295E-03                                      1.93E+03             
1332.49-5.214E-03 ?(  2.555E-02 3.05E+02 1.00E+02 G  
1173.23 2.560E-03 &(  2.516E-02 6.03E+02 9.98E+01 G  

Cs-137   I  -9.0181E-03                                      1.10E+04             
661.66-9.018E-03 ?(  2.480E-02 1.72E+02 8.50E+01 G  

Eu-152   I   1.0733E-01                                      4.94E+03             
344.28-2.313E-02 ?(  7.046E-02 1.89E+02 2.66E+01 G  
121.78-8.283E-03 +   8.102E-02 5.96E+02 2.84E+01 G  
778.90 1.325E-02 ?(  1.703E-01 7.86E+02 1.30E+01 G  
964.08 3.174E-01  (  1.941E-01 4.21E+01 1.45E+01 G  

1112.08-1.683E-02 -   1.793E-01 6.53E+02 1.34E+01 G  
1408.01 1.861E-01 ?(  1.068E-01 4.28E+01 2.09E+01 G  

Eu-154   I   1.2713E-02                                      3.14E+03             
873.18-2.671E-03 %(  1.699E-01 3.87E+03 1.22E+01 G  
123.07 1.735E-02 &(  5.389E-02 1.91E+02 4.04E+01 G  

1274.43-2.963E-02 +   7.710E-02 1.65E+02 3.49E+01 G  
723.30-9.729E-02 +   1.304E-01 8.59E+01 2.00E+01 G  

1004.72-1.526E-03 %   1.322E-01 5.26E+03 1.79E+01 G  
996.25-8.401E-03 %   1.822E-01 1.32E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.8964E+00                                      4.57E+11             
1460.82 8.896E+00  (P 3.262E-01 5.53E+00 1.06E+01 G  

Pa-234   N  -7.5136E-02                                      1.63E+12             
131.30-7.514E-02 ?(  1.323E-01 1.09E+02 1.82E+01 G  
569.50-4.131E-02 +   2.194E-01 3.27E+02 9.30E+00 G  
946.00-6.486E-02 +   1.624E-01 1.59E+02 1.35E+01 G  
880.52-1.139E-02 %   2.066E-01 1.11E+03 1.05E+01 G  
883.24 2.601E-02 +   2.363E-01 5.57E+02 9.70E+00 G  

Pb-212   N   1.1953E+00                                      5.12E+12             
238.63 1.195E+00  (P 5.812E-02 5.00E+00 4.36E+01 G  
300.09 1.906E+00 + P 5.986E-01 2.42E+01 3.18E+00 G  

Pb-214   N   1.2520E+00                                      5.84E+05             
351.93 1.267E+00  (P 5.673E-02 5.54E+00 3.56E+01 G  
295.22 1.223E+00  (P 1.224E-01 9.54E+00 1.84E+01 G  
242.00 1.114E+00 - P 3.251E-01 2.23E+01 7.27E+00 G  

Ra-226   N   2.0524E+00                                      5.84E+05             
186.21 2.052E+00  (  5.741E-01 2.15E+01 3.56E+00 G  

Th-234   N   1.3749E+00                                      1.63E+12             
63.30 1.225E+00  (  1.556E+00 7.94E+01 3.75E+00 G  
92.59 1.505E+00 &(  6.951E-01 3.01E+01 4.34E+00 G  

Tl-208   N   4.8222E-01                                      5.12E+12             
583.19 4.854E-01  (P 2.527E-02 6.83E+00 8.50E+01 G  
277.37 4.415E-01 ?(P 3.190E-01 4.61E+01 6.60E+00 G  
860.53 6.692E-01 + P 1.883E-01 2.71E+01 1.24E+01 G  

U-235    N   9.7658E-02                                      2.57E+11             
143.77 5.933E-02 ?(  2.018E-01 2.09E+02 1.09E+01 G  
205.32-5.601E-02 +   4.321E-01 4.71E+02 5.02E+00 G  
163.36 7.456E-02 ?(  4.138E-01 3.39E+02 5.08E+00 G  
185.72 1.071E-01  (  3.824E-02 2.40E+01 5.70E+01 G  

Energy duplication    
93.35 1.348E+00 *   4.889E-01 2.42E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.47       167.         3.     0.001  1344.93   1.554E-02   
Th-234      63.18       226.        28.     0.010   158.86   1.225E+00   
Th-234      93.24       271.        83.     0.031    60.22   1.505E+00   
U-235       93.35       241.       100.     0.037    48.38   1.348E+00   
Eu-152     121.43       235.        -4.    -0.001  1192.06  -8.283E-03   
Eu-154     122.41       210.        11.     0.004   381.93   1.735E-02   
Pa-234     130.74       271.       -22.    -0.008   217.96  -7.514E-02   
U-235      144.01       233.        10.     0.004   417.51   5.933E-02   
U-235      163.68       208.         6.     0.002   678.65   7.456E-02   
U-235      185.93       210.        95.     0.035    47.98   1.071E-01   
U-235      204.76       193.        -4.    -0.002   941.61  -5.601E-02   
Eu-152     344.17        79.        -7.    -0.003   377.67  -2.313E-02   
Pa-234     569.56        48.        -3.    -0.001   654.87  -4.131E-02   
Cs-137     661.58        41.        -5.    -0.002   344.59  -9.018E-03   
Eu-154     722.90        56.       -13.    -0.005   171.89  -9.729E-02   
Eu-152     779.26        36.         1.     0.000  1572.03   1.325E-02   
Pa-234     883.66        33.         1.     0.001  1114.79   2.601E-02   
Pa-234     945.35        28.        -5.    -0.002   317.17  -6.486E-02   
Eu-152     964.47        44.        25.     0.009    84.26   3.174E-01   
Eu-152    1112.21        26.        -1.     0.000  1306.59  -1.683E-02   
Co-60     1173.50        26.         1.     0.000  1206.65   2.560E-03   
Eu-154    1275.03        26.        -5.    -0.002   329.40  -2.963E-02   
Co-60     1332.12        22.        -2.    -0.001   609.83  -5.214E-03   
Eu-152    1408.37        16.        16.     0.006    85.69   1.861E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.5231E+00    1.5231E+00   1.8925E-01    2.1908E-01  8.046E-02
Am-241 #A    1.5537E-02    1.5540E-02   2.0900E-01    2.0900E-01  1.715E-01
Bi-212       1.8266E+00    1.8266E+00   5.6207E-01    5.6980E-01  2.390E-01
Bi-214       1.0994E+00    1.0994E+00   1.3805E-01    1.4682E-01  5.205E-02
Co-60  #A   -1.3129E-03   -1.3295E-03   8.1079E-03    8.1081E-03  2.555E-02
Cs-137 #A   -8.9983E-03   -9.0181E-03   3.1076E-02    3.1078E-02  2.480E-02
Eu-152 #C    1.0681E-01    1.0733E-01   9.0440E-02    9.0649E-02  7.046E-02
Eu-154 #A    1.2615E-02    1.2713E-02   4.8554E-02    4.8559E-02  1.699E-01
K-40         8.8964E+00    8.8964E+00   1.0286E+00    1.1216E+00  3.262E-01
Pa-234 #A   -7.5136E-02   -7.5136E-02   1.6377E-01    1.6483E-01  1.323E-01
Pb-212       1.1953E+00    1.1953E+00   1.2047E-01    1.5584E-01  5.812E-02
Pb-214       1.2519E+00    1.2520E+00   1.4027E-01    1.5662E-01  5.673E-02
Ra-226       2.0523E+00    2.0524E+00   8.8340E-01    8.9430E-01  5.741E-01
Th-234 #A    1.3749E+00    1.3749E+00   8.2795E-01    8.3812E-01  1.556E+00
Tl-208       4.8222E-01    4.8222E-01   6.6826E-02    7.3721E-02  2.527E-02
U-235  #A    9.7658E-02    9.7658E-02   4.6856E-02    4.7275E-02  2.018E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.833E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.8327353E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-019                Received:        02/22/13                      
Lab ID:          243562-003                    Prepared:        02/28/13 13:10                
Matrix:          Soil                          Analyzed:        03/29/13 12:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:31                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0583 U        0.194          0.157             0.9     
Bismuth-212                          0.946           0.552          0.322                     
Bismuth-214                          0.833           0.119          0.0398                    
Cesium-137                           0 U             0.0224         0.0310            0.07    
Cobalt-60                            0 U             0.00664        0.0269            0.03    
Europium-152                         0.0224 U        0.0501         0.0559            0.1     
Europium-154                         0.00319 U       0.0357         0.184             0.2     
Lead-212                             0.854           0.0956         0.0454                    
Lead-214                             0.968           0.110          0.0353                    
Potassium-40                         9.56            1.02           0.295                     
Protactinium-234                     0.0179 U        0.0354         0.110                     
Radium-226 (By Bismuth-214)          0.833           0.119          0.0398            0.2     
Thallium-208                         0.310           0.0562         0.0240                    
Thorium-232 (By Actinium-228)        1.12            0.229          0.0851            0.9     
Thorium-234                          0.665 U         0.632          1.40                      
Uranium-235                          0.102 U         0.0483         0.158             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-003                   Client ID : 12-PCT-314-019        

Seqnum : 1503127170006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130329_006                                Batch         : 195868                       Time      : 29-MAR-2013 12:57     

Cal    : 29-MAR-2013 07:41:16,09-JAN-2013 09:04:01     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   -0.0583       0.157  .19381       .19386       0.0041    u    
Bismuth-212                     0.946         0.322  .55183       .55395       0.053     u    
Bismuth-214                     0.833         0.0398 .11909       .12497       0.012     u    
Cesium-137                      0             0.0310 .022384      .022384      0.0047    u    
Cobalt-60                       0             0.0269 .0066384     .0066384     0.0063    u    
Europium-152                    0.0224        0.0559 .05011       .050126      -0.0023   u    
Europium-154                    0.00319       0.184  .035749      .03575       0.014     u    
Lead-212                        0.854         0.0454 .095644      .11889       -0.00046  u    
Lead-214                        0.968         0.0353 .10991       .1224        0.0039    u    
Potassium-40                    9.56          0.295  1.0158       1.1237       -0.43     u    
Protactinium-234                0.0179        0.110  .035373      .035654      0.035     u    
Radium-226 (By Bismuth-214)     0.833         0.0398 .11909       .12497       0.012     u    
Thallium-208                    0.310         0.0240 .056203      .059658      -0.000012 u    
Thorium-232 (By Actinium-228)   1.12          0.0851 .22861       .24249       -0.043    u    
Thorium-234                     0.665         1.40   .63162       .63474       0.16      u    
Uranium-235                     0.102         0.158  .048273      .048712      0.057     u    

u=use  

Page 1 of 1                                                                                                             1503127170006

78 of 384



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-019          
Sample Description: 243562-003, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130329_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:31           Live Time: 2700   sec

Acquisition Time: 3/29/2013 12:57:44        Real Time: 2702   sec
Analysis Time: 3/29/2013 13:42           Dead Time: 0.07   %

Analysis Quantity: 3.270E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.116E+00      2.286E-01      2.425E-01      8.512E-02
Am-241    #AB   -5.834E-02      1.938E-01      1.939E-01      1.572E-01
Bi-212    #      9.464E-01      5.518E-01      5.540E-01      3.224E-01
Bi-214           8.333E-01      1.191E-01      1.250E-01      3.976E-02
Co-60     #AB    0.000E+00      6.638E-03      6.638E-03      2.685E-02
Cs-137    #AB    0.000E+00      2.238E-02      2.238E-02      3.099E-02
Eu-152    #AB    2.239E-02      5.011E-02      5.013E-02      5.587E-02
Eu-154    #AB    3.194E-03      3.575E-02      3.575E-02      1.838E-01
K-40             9.557E+00      1.016E+00      1.124E+00      2.945E-01
Pa-234    #AB    1.794E-02      3.537E-02      3.565E-02      1.104E-01
Pb-212           8.539E-01      9.564E-02      1.189E-01      4.539E-02
Pb-214           9.678E-01      1.099E-01      1.224E-01      3.529E-02
Ra-226    #      1.677E+00      6.814E-01      6.909E-01      4.334E-01
Th-234    #AB    6.646E-01      6.316E-01      6.347E-01      1.395E+00
Tl-208           3.100E-01      5.620E-02      5.966E-02      2.395E-02
U-235     #AB    1.015E-01      4.827E-02      4.871E-02      1.580E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.707E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

Sample description                                             
243562-003, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329_006.An1

Acquisition information
Start time:                 3/29/2013 12:57:44
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2700E+02) = 

8.2651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0665

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.53       46.  26.45   0.94  0.000E+00
63.57       11. 194.53   0.83  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.79      163.  13.99   0.84  3.069E-02
77.11      239.  10.06   0.85  3.241E-02
93.07       84.  26.97   1.75  4.199E-02    92.59   4.343  1.421E+00 Th234 

93.35   5.760  1.062E+00 U235  
93.35   4.100  1.492E+00 Ac228 
93.35   5.760  1.062E+00 U235  

93.26       51.  47.52   0.86  4.163E-02    92.59   4.343  8.582E-01 Th234 
93.35   5.760  6.416E-01 U235  
93.35   4.100  8.838E-01 Ac228 

93.34       62.  36.77   0.86  4.199E-02    92.59   4.343  1.055E+00 Th234 
93.35   5.760  7.886E-01 U235  
93.35   4.100  1.090E+00 Ac228 

124.80        3. 559.66   0.90  5.016E-02   123.07  40.400    PBC<MDA Eu154 
144.46       23.  78.42   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.268E-01 U235  
164.51       14. 117.77   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.678E-01 U235  
185.91       95.  20.32   0.93  4.881E-02   185.72  57.000  1.045E-01 U235  

186.21   3.555  1.677E+00 Ra226 
185.72  57.000  1.045E-01 U235  

205.12       10. 177.43   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.294E-01 U235  

238.60      560.   4.98   1.02  4.342E-02   238.63  43.600  8.954E-01 Pb212 
241.84      112.  17.05   1.03  4.310E-02   242.00   7.268  1.100E+00 Pb214 
279.05       18.  66.45   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.14      216.   9.16   0.82  3.815E-02   295.22  18.414  9.406E-01 Pb214 
300.13       36.  40.23   1.09  3.774E-02   300.09   3.180  9.245E-01 Pb212 
338.24      116.  14.97   0.84  3.485E-02   338.32  11.400  8.946E-01 Ac228 
349.08        6. 137.23   1.14  3.411E-02
351.94      390.   5.59   1.14  3.392E-02   351.93  35.600  9.877E-01 Pb214 
510.89      128.  13.68   1.01  2.619E-02
583.39      211.   8.85   1.32  2.387E-02   583.19  85.000  3.100E-01 Tl208 
609.41      276.   7.15   1.25  2.316E-02   609.31  45.490  8.033E-01 Bi214 
727.18       36.  29.15   1.50  2.048E-02   727.33   6.650  8.164E-01 Bi212 

727.33   6.650  8.164E-01 Bi212 
860.42       14.  61.25   1.61  1.821E-02   860.53  12.400  1.948E-01 Tl208 
881.98        7.  98.60   1.63  1.788E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  1.180E-01 Pa234 
883.24   9.700  1.180E-01 Pa234 

911.33      167.  10.00   1.51  1.749E-02   911.20  26.200  1.116E+00 Ac228 
947.29        2. 454.55   1.68  1.703E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  2.472E-02 Pa234 
968.32        5. 188.73   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  6.116E-02 Eu152 
969.23       76.  14.66   1.69  1.674E-02   968.96  15.900  8.791E-01 Ac228 

1109.84        2. 236.71   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  3.709E-02 Eu152 

1120.55       65.  15.77   1.80  1.507E-02  1120.29  14.910  8.844E-01 Bi214 
1408.26        3. 230.36   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.326E-02 Eu152 
1460.82      404.   5.05   1.71  1.228E-02  1460.82  10.550  9.557E+00 K40   
1621.09        8.  52.95   2.10  1.126E-02  1620.74   1.510  1.519E+00 Bi212 

1620.74   1.510  1.519E+00 Bi212 
1764.64       46.  15.67   2.16  1.046E-02  1764.49  15.310  8.727E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.17    25.53        51.        46. 0.000E+00   52.89   0.944 TH-231  s 
299.05    74.77       196.       132. 4.301E+03   34.68   0.870  -        
308.35    77.09       187.       207. 6.386E+03   23.66   0.768  -        

1395.90   349.06        17.         8. 2.404E+02  151.22   0.579  -       c
2043.12   510.89        53.       128. 4.896E+03   27.37   1.012 TL-208    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.00    59.25       191.       -12.    -0.004   332.21   0.825s
Th-234    254.27    63.57       238.        11.     0.004   389.05   0.829s
Th-234    372.98    93.26       265.        51.     0.019    95.04   0.863s
U-235     373.36    93.35       231.        62.     0.023    73.54   0.864D
Ac-228    373.36    93.35       192.        84.     0.031    53.95   1.747D
Eu-152    487.69   121.94       220.       -13.    -0.005   338.81   0.896s
Eu-154    499.12   124.80       140.         3.     0.001  1119.31   0.897 
Pa-234    528.81   132.23       206.       -12.    -0.005   336.42   0.906s
U-235     577.73   144.46       155.        23.     0.009   156.84   0.920s
U-235     657.89   164.51       131.        14.     0.005   235.53   0.942s
U-235     743.62   185.95       142.        80.     0.030    47.56   0.967s
Ra-226    743.48   185.91       111.        95.     0.035    40.63   0.927s
U-235     820.30   205.12       151.        10.     0.004   354.86   0.988s
Pb-212    954.02   238.56       145.       525.     0.194    11.06   1.023 
Pb-214    966.95   241.80       147.        99.     0.037    43.63   0.807s
Tl-208   1115.94   279.05        70.        18.     0.006   132.89   1.065s
Pb-214   1180.27   295.14        67.       216.     0.080    18.31   0.824 
Pb-212   1200.21   300.13        88.        36.     0.013    80.46   1.089s
Ac-228   1352.64   338.24        65.       116.     0.043    29.95   0.843s
Eu-152   1372.19   343.13        51.        -4.    -0.002   471.65   1.135s
Pb-214   1407.34   351.92        36.       387.     0.143    11.36   1.024 
Tl-208   2333.13   583.39        46.       206.     0.076    17.70   1.324 
Bi-214   2437.20   609.41        34.       276.     0.102    14.29   1.246 
Bi-212   2908.27   727.18        38.        36.     0.013    58.31   1.497s
Eu-152   3119.83   780.06        38.        -7.    -0.003   250.86   1.541s
Tl-208   3441.28   860.42        32.        14.     0.005   122.50   1.608s
Pa-234   3527.53   881.98        18.         7.     0.002   197.19   1.626s
Ac-228   3644.97   911.33        30.       167.     0.062    20.00   1.507 
Pa-234   3788.82   947.29        35.         2.     0.001   909.09   1.675s
Eu-152   3872.97   968.32        39.         5.     0.002   377.45   1.689s
Ac-228   3876.60   969.23        26.        76.     0.028    29.32   1.693s
Eu-154   3982.16   995.61        29.        -2.    -0.001   750.77   1.713s
Eu-154   4025.77  1006.51        30.        -6.    -0.002   256.18   1.719s
Eu-152   4439.20  1109.84        16.         2.     0.001   473.41   1.797s
Bi-214   4482.04  1120.55        20.        65.     0.024    31.55   1.802s
Eu-152   5633.41  1408.26        20.         3.     0.001   460.71   1.984s
K-40     5843.75  1460.82        29.       404.     0.150    10.10   1.712 
Bi-212   6485.22  1621.09         6.         8.     0.003   105.90   2.096s
Bi-214   7059.82  1764.64         3.        46.     0.017    31.34   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1161E+00                                      5.12E+12             
911.20 1.116E+00  (P 8.512E-02 1.00E+01 2.62E+01 G  
968.96 8.791E-01 - P 1.375E-01 1.47E+01 1.59E+01 G  
338.32 8.946E-01 - P 1.447E-01 1.50E+01 1.14E+01 G  

Energy duplication    
93.35 1.492E+00 + P 5.742E-01 2.70E+01 4.10E+00 XA 

Am-241   I  -5.8340E-02                                      1.58E+05             
59.54-5.834E-02 ?(  1.572E-01 1.66E+02 3.59E+01 G  

Bi-212   N   9.4644E-01                                      5.12E+12             
727.33 8.164E-01  (  3.224E-01 2.92E+01 6.65E+00 G  
785.37-1.749E-02 %   1.871E+00 6.50E+03 1.11E+00 G  

1620.74 1.519E+00 ?(  1.007E+00 5.30E+01 1.51E+00 G  

Bi-214   N   8.3329E-01                                      5.84E+05             
609.31 8.033E-01  (  3.976E-02 7.15E+00 4.55E+01 G  

1120.29 8.844E-01 ?(  1.418E-01 1.58E+01 1.49E+01 G  
1764.49 8.727E-01 ?(  7.383E-02 1.57E+01 1.53E+01 G  

Eu-152   I   2.2392E-02                                      4.94E+03             
344.28-1.469E-02 &(  5.587E-02 2.36E+02 2.66E+01 G  
121.78-2.720E-02 +   7.486E-02 1.69E+02 2.84E+01 G  
778.90-8.868E-02 +   1.751E-01 1.25E+02 1.30E+01 G  
964.08 6.116E-02 &(  1.846E-01 1.89E+02 1.45E+01 G  

1112.08 3.709E-02 &(  1.393E-01 2.37E+02 1.34E+01 G  
1408.01 3.326E-02 &(  1.220E-01 2.30E+02 2.09E+01 G  

Eu-154   I   3.1939E-03                                      3.14E+03             
873.18-1.414E-03 %(  1.838E-01 7.89E+03 1.22E+01 G  
123.07 4.582E-03 ?(  4.202E-02 5.60E+02 4.04E+01 G  

1274.43 2.213E-04 %   6.366E-02 1.75E+04 3.49E+01 G  
723.30 0.000E+00 &   2.071E-01 1.00E+03 2.00E+01 G  

1004.72-6.743E-02 +   1.353E-01 1.28E+02 1.79E+01 G  
996.25-3.727E-02 +   2.265E-01 3.75E+02 1.05E+01 G  

K-40     N   9.5569E+00                                      4.57E+11             
1460.82 9.557E+00  (P 2.945E-01 5.05E+00 1.06E+01 G  

Pa-234   N   1.7938E-02                                      1.63E+12             
131.30-4.043E-02 ?(  1.104E-01 1.68E+02 1.82E+01 G  
569.50 9.426E-03 &   2.080E-01 1.34E+03 9.30E+00 G  
946.00 2.472E-02 &(  1.827E-01 4.55E+02 1.35E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
880.52 8.784E-03 &   1.867E-01 1.30E+03 1.05E+01 G  
883.24 1.180E-01 ?(  1.763E-01 9.86E+01 9.70E+00 G  

Pb-212   N   8.5388E-01                                      5.12E+12             
238.63 8.487E-01  (P 4.539E-02 5.53E+00 4.36E+01 G  
300.09 9.245E-01 ?(  5.581E-01 4.02E+01 3.18E+00 G  

Pb-214   N   9.6780E-01                                      5.84E+05             
351.93 9.818E-01  (  3.529E-02 5.68E+00 3.56E+01 G  
295.22 9.406E-01  (  8.325E-02 9.16E+00 1.84E+01 G  
242.00 9.680E-01  (  2.762E-01 2.18E+01 7.27E+00 G  

Ra-226   N   1.6771E+00                                      5.84E+05             
186.21 1.677E+00 *(  4.334E-01 2.03E+01 3.56E+00 G  

Th-234   N   6.6457E-01                                      1.63E+12             
63.30 4.403E-01 ?(  1.395E+00 1.95E+02 3.75E+00 G  
92.59 8.582E-01  (  6.419E-01 4.75E+01 4.34E+00 G  

Tl-208   N   3.0997E-01                                      5.12E+12             
583.19 3.100E-01  (P 2.395E-02 8.85E+00 8.50E+01 G  
277.37 2.047E-01 - P 2.270E-01 6.64E+01 6.60E+00 G  
860.53 1.948E-01 -   1.774E-01 6.13E+01 1.24E+01 G  

U-235    N   1.0151E-01                                      2.57E+11             
143.77 1.268E-01 ?(  1.580E-01 7.84E+01 1.09E+01 G  
205.32 1.294E-01 ?(  3.722E-01 1.77E+02 5.02E+00 G  
163.36 1.678E-01 &(  3.171E-01 1.18E+02 5.08E+00 G  
185.72 8.829E-02 *(  3.054E-02 2.38E+01 5.70E+01 G  

Energy duplication    
93.35 7.886E-01 *   4.485E-01 3.68E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_006.An1               

} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.25       191.       -12.    -0.004   332.21  -5.834E-02   
Th-234      63.57       238.        11.     0.004   389.05   4.403E-01   
Th-234      93.26       265.        51.     0.019    95.04   8.582E-01   
U-235       93.35       231.        62.     0.023    73.54   7.886E-01   
Eu-152     121.94       220.       -13.    -0.005   338.81  -2.720E-02   
Eu-154     124.80       140.         3.     0.001  1119.31   4.582E-03   
Pa-234     132.23       206.       -12.    -0.005   336.42  -4.043E-02   
U-235      144.46       155.        23.     0.009   156.84   1.268E-01   
U-235      164.51       131.        14.     0.005   235.53   1.678E-01   
U-235      185.95       142.        80.     0.030    47.56   8.829E-02   
U-235      205.12       151.        10.     0.004   354.86   1.294E-01   
Eu-152     343.13        51.        -4.    -0.002   471.65  -1.469E-02   
Bi-212     727.18        38.        36.     0.013    58.31   8.164E-01   
Eu-152     780.06        38.        -7.    -0.003   250.86  -8.868E-02   
Pa-234     881.98        18.         7.     0.002   197.19   1.180E-01   
Pa-234     947.29        35.         2.     0.001   909.09   2.472E-02   
Eu-152     968.32        39.         5.     0.002   377.45   6.116E-02   
Eu-154     995.61        29.        -2.    -0.001   750.77  -3.727E-02   
Eu-154    1006.51        30.        -6.    -0.002   256.18  -6.743E-02   
Eu-152    1109.84        16.         2.     0.001   473.41   3.709E-02   
Eu-152    1408.26        20.         3.     0.001   460.71   3.326E-02   
Bi-212    1621.09         6.         8.     0.003   105.90   1.519E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1161E+00    1.1161E+00   2.2861E-01    2.4249E-01  8.512E-02
Am-241 #A   -5.8331E-02   -5.8340E-02   1.9381E-01    1.9386E-01  1.572E-01
Bi-212 #     9.4644E-01    9.4644E-01   5.5183E-01    5.5395E-01  3.224E-01
Bi-214       8.3326E-01    8.3329E-01   1.1909E-01    1.2497E-01  3.976E-02
Co-60  #A    0.0000E+00    0.0000E+00   6.6384E-03    6.6384E-03  2.685E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2384E-02    2.2384E-02  3.099E-02
Eu-152 #A    2.2282E-02    2.2392E-02   5.0110E-02    5.0126E-02  5.587E-02
Eu-154 #A    3.1693E-03    3.1939E-03   3.5749E-02    3.5750E-02  1.838E-01
K-40         9.5569E+00    9.5569E+00   1.0158E+00    1.1237E+00  2.945E-01
Pa-234 #A    1.7938E-02    1.7938E-02   3.5373E-02    3.5654E-02  1.104E-01
Pb-212       8.5388E-01    8.5388E-01   9.5644E-02    1.1889E-01  4.539E-02
Pb-214       9.6776E-01    9.6780E-01   1.0991E-01    1.2240E-01  3.529E-02
Ra-226 #     1.6770E+00    1.6771E+00   6.8143E-01    6.9086E-01  4.334E-01
Th-234 #A    6.6457E-01    6.6457E-01   6.3162E-01    6.3474E-01  1.395E+00
Tl-208       3.0997E-01    3.0997E-01   5.6203E-02    5.9658E-02  2.395E-02
U-235  #A    1.0151E-01    1.0151E-01   4.8273E-02    4.8712E-02  1.580E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.531E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.5314964E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-020                Received:        02/22/13                      
Lab ID:          243562-004                    Prepared:        02/28/13 13:14                
Matrix:          Soil                          Analyzed:        03/29/13 12:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   283 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00803 U       0.217          0.179            0.9     
Bismuth-212                           1.26            0.554          0.277                    
Bismuth-214                           0.868           0.126          0.0466                   
Cesium-137                            0 U             0.0250         0.0427           0.07    
Cobalt-60                             0.00487 U       0.0144         0.0291           0.03    
Europium-152                          0.0308 U        0.0586         0.0869           0.1     
Europium-154                          0.117 U         0.242          0.186            0.2     
Lead-212                              0.954           0.117          0.0592                   
Lead-214                              0.940           0.129          0.0656                   
Potassium-40                          9.23            1.10           0.340                    
Protactinium-234                      0.0424 U        0.112          0.102                    
Radium-226 (By Bismuth-214)           0.868           0.126          0.0466           0.2     
Thallium-208                          0.356           0.0678         0.0295                   
Thorium-232 (By Actinium-228)         1.14            0.178          0.0872           0.9     
Thorium-234                           1.62            0.909          1.34                     
Uranium-235                          -0.179 U b       0.249          0.197            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-004                   Client ID : 12-PCT-314-020        

Seqnum : 1513127187006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130329_006                                Batch         : 195868                       Time      : 29-MAR-2013 12:58     

Cal    : 29-MAR-2013 07:58:03,09-JAN-2013 12:22:14     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 283 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       -0.00803          0.179       .21745            .21745            0.0041         u             

Bismuth-212                         1.26              0.277       .55437            .55809            0.053          u             

Bismuth-214                         0.868             0.0466      .12609            .13211            0.012          u             

Cesium-137                          0                 0.0427      .024961           .024961           0.0047         u             

Cobalt-60                           0.00487           0.0291      .014362           .014363           0.0063         u             

Europium-152                        0.0308            0.0869      .058587           .058614           -0.0023        u             

Europium-154                        0.117             0.186       .24222            .2423             0.014          u             

Lead-212                            0.954             0.0592      .11735            .14142            -0.00046       u             

Lead-214                            0.940             0.0656      .12864            .13887            0.0039         u             

Potassium-40                        9.23              0.340       1.1031            1.1968            -0.43          u             

Protactinium-234                    0.0424            0.102       .11205            .11255            0.035          u             

Radium-226 (By Bismuth-214)         0.868             0.0466      .12609            .13211            0.012          u             

Thallium-208                        0.356             0.0295      .067845           .07163            -0.000012      u             

Thorium-232 (By Actinium-228)       1.14              0.0872      .17761            .19596            -0.043         u             

Thorium-234                         1.62              1.34        .90874            .92154            0.16           u             

Uranium-235                         -0.179            0.197       .24861            .24888            0.057          MDA+ u b*

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513127187006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-020          
Sample Description: 243562-004, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130329_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:17           Live Time: 2700   sec

Acquisition Time: 3/29/2013 12:58:44        Real Time: 2703   sec
Analysis Time: 3/29/2013 13:43           Dead Time: 0.10   %

Analysis Quantity: 2.830E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.143E+00      1.776E-01      1.960E-01      8.717E-02
Am-241    #AB   -8.029E-03      2.174E-01      2.174E-01      1.787E-01
Bi-212           1.255E+00      5.544E-01      5.581E-01      2.772E-01
Bi-214           8.676E-01      1.261E-01      1.321E-01      4.658E-02
Co-60     #AB    4.867E-03      1.436E-02      1.436E-02      2.912E-02
Cs-137    #AB    0.000E+00      2.496E-02      2.496E-02      4.274E-02
Eu-152    #AB    3.078E-02      5.859E-02      5.861E-02      8.689E-02
Eu-154    #AB    1.174E-01      2.422E-01      2.423E-01      1.863E-01
K-40      #      9.232E+00      1.103E+00      1.197E+00      3.400E-01
Pa-234    #AB    4.237E-02      1.121E-01      1.125E-01      1.015E-01
Pb-212           9.544E-01      1.173E-01      1.414E-01      5.923E-02
Pb-214           9.399E-01      1.286E-01      1.389E-01      6.555E-02
Ra-226           1.643E+00      7.685E-01      7.766E-01      4.969E-01
Th-234    #      1.618E+00      9.087E-01      9.215E-01      1.342E+00
Tl-208           3.559E-01      6.785E-02      7.163E-02      2.947E-02
U-235     #AB   -1.786E-01      2.486E-01      2.489E-01      1.970E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.820E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:43:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_006.An1               

Sample description                                             
243562-004, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329_006.An1

Acquisition information
Start time:                 3/29/2013 12:58:44
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.8300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.8300E+02) = 

9.5502E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0937

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32       40.  43.26   0.84  1.866E-02    63.30   3.750  2.023E+00 Th234 

63.30   3.750  2.023E+00 Th234 
74.90      125.  16.36   0.85  2.845E-02
77.30      211.  10.58   0.85  3.024E-02
87.37       85.  23.70   0.95  3.676E-02
92.82       72.  28.77   0.52  3.964E-02    92.59   4.343  1.475E+00 Th234 

93.35   5.760  1.102E+00 U235  
93.35   4.100  1.548E+00 Ac228 
92.59   4.343  1.475E+00 Th234 

122.01       15. 112.41   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  3.832E-02 Eu152 

129.15       12. 132.24   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
163.86        4. 447.05   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.286E-02 U235  
186.10       80.  23.39   1.14  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.643E+00 Ra226 
185.72  57.000  1.024E-01 U235  

186.16       64.  29.00   0.96  4.819E-02   185.72  57.000  8.277E-02 U235  
186.21   3.555  1.328E+00 Ra226 

205.44       14. 121.83   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.055E-01 U235  

238.61      559.   4.96   1.01  4.318E-02   238.63  43.600  1.041E+00 Pb212 
241.83      112.  16.49   1.01  4.287E-02   242.00   7.268  1.255E+00 Pb214 
277.46       49.  27.76   0.83  3.962E-02   277.37   6.600  6.580E-01 Tl208 
295.18      175.  11.15   1.40  3.814E-02   295.22  18.414  8.601E-01 Pb214 
299.92       25.  47.98   1.07  3.774E-02   300.09   3.180  7.310E-01 Pb212 
338.19      102.  16.06   0.81  3.494E-02   338.32  11.400  8.860E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.86      343.   7.36   0.98  3.404E-02   351.93  35.600  9.812E-01 Pb214 
511.01      144.  12.64   1.16  2.644E-02
583.30      212.   9.33   1.27  2.416E-02   583.19  85.000  3.566E-01 Tl208 
609.49      270.   7.03   1.06  2.345E-02   609.31  45.490  8.676E-01 Bi214 
727.38       50.  22.08   0.41  2.078E-02   727.33   6.650  1.290E+00 Bi212 
779.25        5. 147.45   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  6.313E-02 Eu152 
860.51       23.  32.87   1.53  1.851E-02   860.53  12.400  3.513E-01 Tl208 
873.09        7. 103.14   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.12        2. 324.44   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.25        2. 386.88   1.55  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.32      147.   9.93   0.83  1.779E-02   911.20  26.200  1.068E+00 Ac228 
969.32       97.  11.44   1.36  1.704E-02   968.96  15.900  1.266E+00 Ac228 

1120.41       72.  15.81   1.09  1.535E-02  1120.29  14.910  1.113E+00 Bi214 
1173.72        5. 147.55   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.15        5. 113.11   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.140E-02 Eu152 
1460.74      345.   5.69   2.15  1.254E-02  1460.82  10.550  9.232E+00 K40   
1619.10        5.  91.12   2.01  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.40       49.  16.44   2.08  1.069E-02  1764.49  15.310  1.056E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.83    74.93       170.        93. 3.269E+03   44.75   0.867  -      s 
308.43    77.33       196.       185. 6.117E+03   27.68   0.890  -        
348.55    87.37       139.        85. 2.310E+03   47.40   0.950  -      s 

2042.15   511.01        52.       144. 5.446E+03   25.28   1.162 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.44    63.32       130.        40.     0.015    86.51   0.841s
Th-234    371.09    93.01       212.        62.     0.023    71.69   0.870s
U-235     372.46    93.35       185.        71.     0.026    59.11   0.870D
Ac-228    372.46    93.35       185.        71.     0.026    59.11   0.870D

93 of 384
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.99   122.01       132.        15.     0.005   224.81   0.898s
Pa-234    515.54   129.15       123.        12.     0.005   264.47   0.907s
U-235     572.26   143.34       172.       -28.    -0.010   139.19   0.919s
U-235     654.27   163.86       141.         4.     0.001   894.09   0.938s
U-235     743.37   186.16       142.        64.     0.024    58.00   0.960 
Ra-226    743.13   186.10       106.        80.     0.029    46.78   1.141 
U-235     820.45   205.44       129.        14.     0.005   243.65   0.978s
Pb-212    952.87   238.57       183.       508.     0.188    12.16   1.069 
Pb-214    965.75   241.79       133.       105.     0.039    39.63   0.722s
Tl-208   1108.33   277.46        53.        49.     0.018    55.51   0.830 
Pb-214   1179.17   295.18        78.       171.     0.063    22.31   1.403s
Pb-212   1198.13   299.92        78.        25.     0.009    95.95   1.067 
Ac-228   1351.14   338.19        66.       100.     0.037    32.12   0.813s
Eu-152   1374.77   344.10        93.        -4.    -0.002   625.29   1.107s
Pb-214   1405.79   351.86        93.       336.     0.124    14.73   0.979 
Tl-208   2331.28   583.30        54.       207.     0.077    18.65   1.273 
Bi-214   2436.02   609.49        36.       262.     0.097    14.06   1.060 
Eu-154   2890.70   723.15        45.        -7.    -0.003   270.25   1.428s
Bi-212   2907.62   727.38        22.        50.     0.019    44.16   0.406s
Eu-152   3115.12   779.25        20.         5.     0.002   294.90   1.471s
Bi-212   3157.14   789.75        16.        -6.    -0.002   201.11   1.476s
Tl-208   3440.27   860.51        21.        23.     0.008    65.73   1.534s
Eu-154   3490.61   873.09        25.         7.     0.003   206.28   1.543s
Pa-234   3518.75   880.12        23.         2.     0.001   648.88   1.548s
Pa-234   3531.25   883.25        22.         2.     0.001   773.76   1.550s
Ac-228   3643.59   911.32        24.       141.     0.052    19.85   0.834s
Pa-234   3784.74   946.59        26.        -3.    -0.001   547.21   1.596s
Ac-228   3875.72   969.32         9.        97.     0.036    22.89   1.364 
Eu-154   3983.99   996.38        26.        -2.    -0.001   769.53   1.632s
Eu-154   4016.38  1004.47        26.        -3.    -0.001   464.30   1.638s
Bi-214   4480.48  1120.41        22.        72.     0.027    31.61   1.094s
Co-60    4693.88  1173.72        20.         5.     0.002   295.09   1.752s
Eu-154   5096.30  1274.22        23.        -3.    -0.001   507.84   1.816s
Eu-152   5632.62  1408.15        12.         5.     0.002   226.23   1.896s
K-40     5843.30  1460.74        30.       345.     0.128    11.37   2.146s
Bi-212   6477.68  1619.10         9.         5.     0.002   182.24   2.013s
Bi-214   7059.88  1764.40         8.        49.     0.018    32.88   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:43:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1427E+00                                      5.12E+12             
911.20 1.068E+00  (P 8.717E-02 9.93E+00 2.62E+01 G  
968.96 1.266E+00  (P 9.151E-02 1.14E+01 1.59E+01 G  
338.32 8.860E-01 - P 1.684E-01 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 1.536E+00 &   6.848E-01 2.96E+01 4.10E+00 XA 

Am-241   I  -8.0287E-03                                      1.58E+05             
59.54-8.029E-03 &(  1.787E-01 1.35E+03 3.59E+01 G  

Bi-212   N   1.2554E+00                                      5.12E+12             
727.33 1.290E+00  (  2.772E-01 2.21E+01 6.65E+00 G  
785.37-1.000E+00 &   1.519E+00 1.01E+02 1.11E+00 G  

1620.74 1.103E+00 ?(  1.460E+00 9.11E+01 1.51E+00 G  

Bi-214   N   8.6760E-01                                      5.84E+05             
609.31 8.676E-01  (P 4.658E-02 7.03E+00 4.55E+01 G  

1120.29 1.113E+00 + P 1.687E-01 1.58E+01 1.49E+01 G  
1764.49 1.056E+00 +   1.409E-01 1.64E+01 1.53E+01 G  

Co-60    T   4.8668E-03                                      1.93E+03             
1332.49-1.213E-03 &(  2.912E-02 1.47E+03 1.00E+02 G  
1173.23 1.095E-02 &(  2.524E-02 1.48E+02 9.98E+01 G  

Eu-152   I   3.0780E-02                                      4.94E+03             
344.28-1.707E-02 &(  8.689E-02 3.13E+02 2.66E+01 G  
121.78 3.832E-02  (  6.905E-02 1.12E+02 2.84E+01 G  
778.90 6.313E-02 ?(  1.454E-01 1.47E+02 1.30E+01 G  
964.08-5.742E-03 %   1.486E-01 1.58E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.927E-01 1.00E+03 1.34E+01 G  
1408.01 6.140E-02 ?(  1.044E-01 1.13E+02 2.09E+01 G  

Eu-154   I   1.1742E-01                                      3.14E+03             
873.18 1.174E-01  (  1.863E-01 1.03E+02 1.22E+01 G  
123.07-9.238E-04 %   5.178E-02 3.40E+03 4.04E+01 G  

1274.43-2.016E-02 -   8.194E-02 2.54E+02 3.49E+01 G  
723.30-6.235E-02 -   1.335E-01 1.35E+02 2.00E+01 G  

1004.72-3.844E-02 -   1.427E-01 2.32E+02 1.79E+01 G  
996.25-3.893E-02 -   2.424E-01 3.85E+02 1.05E+01 G  

K-40     N   9.2319E+00                                      4.57E+11             
1460.82 9.232E+00  (P 3.400E-01 5.69E+00 1.06E+01 G  

95 of 384



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 13:43:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   4.2368E-02                                      1.63E+12             
131.30 4.771E-02 ?(  1.015E-01 1.32E+02 1.82E+01 G  
569.50 0.000E+00 -   2.995E-01 1.00E+03 9.30E+00 G  
946.00-4.080E-02 +   1.793E-01 2.74E+02 1.35E+01 G  
880.52 3.993E-02 ?(  2.087E-01 3.24E+02 1.05E+01 G  
883.24 3.498E-02 ?(  2.186E-01 3.87E+02 9.70E+00 G  

Pb-212   N   9.5436E-01                                      5.12E+12             
238.63 9.544E-01  (P 5.923E-02 6.08E+00 4.36E+01 G  
300.09 7.310E-01 - P 6.065E-01 4.80E+01 3.18E+00 G  

Pb-214   N   9.3990E-01                                      5.84E+05             
351.93 9.812E-01  (P 6.555E-02 7.36E+00 3.56E+01 G  
295.22 8.601E-01  (P 1.038E-01 1.12E+01 1.84E+01 G  
242.00 1.195E+00 + P 3.049E-01 1.98E+01 7.27E+00 G  

Ra-226   N   1.6429E+00                                      5.84E+05             
186.21 1.643E+00  (  4.969E-01 2.34E+01 3.56E+00 G  

Th-234   N   1.6176E+00                                      1.63E+12             
63.30 2.023E+00  (  1.342E+00 4.33E+01 3.75E+00 G  
92.59 1.267E+00  (  6.995E-01 3.58E+01 4.34E+00 G  

Tl-208   N   3.5594E-01                                      5.12E+12             
583.19 3.566E-01  (P 2.947E-02 9.33E+00 8.50E+01 G  
277.37 6.580E-01 + P 2.302E-01 2.78E+01 6.60E+00 G  
860.53 3.513E-01 ?(P 1.653E-01 3.29E+01 1.24E+01 G  

U-235    N  -1.7861E-01                                      2.57E+11             
143.77-1.786E-01 ?(  1.970E-01 6.96E+01 1.09E+01 G  
205.32 2.055E-01 &   4.021E-01 1.22E+02 5.02E+00 G  
163.36 5.286E-02 &   3.867E-01 4.47E+02 5.08E+00 G  
185.72 8.277E-02 +   3.570E-02 2.90E+01 5.70E+01 G  

Energy duplication    
93.35 1.093E+00 &   4.875E-01 2.96E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_006.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.32       130.        40.     0.015    86.51   2.023E+00   
Th-234      93.01       212.        62.     0.023    71.69   1.267E+00   
U-235       93.35       185.        71.     0.026    59.11   1.093E+00   
Eu-152     122.01       132.        15.     0.005   224.81   3.832E-02   
Pa-234     129.15       123.        12.     0.005   264.47   4.771E-02   
U-235      143.34       172.       -28.    -0.010   139.19  -1.786E-01   
U-235      163.86       141.         4.     0.001   894.09   5.286E-02   
U-235      186.16       142.        64.     0.024    58.00   8.277E-02   
U-235      205.44       129.        14.     0.005   243.65   2.055E-01   
Eu-152     344.10        93.        -4.    -0.002   625.29  -1.707E-02   
Eu-154     723.15        45.        -7.    -0.003   270.25  -6.235E-02   
Eu-152     779.25        20.         5.     0.002   294.90   6.313E-02   
Eu-154     873.09        25.         7.     0.003   206.28   1.174E-01   
Pa-234     880.12        23.         2.     0.001   648.88   3.993E-02   
Pa-234     883.25        22.         2.     0.001   773.76   3.498E-02   
Pa-234     946.59        26.        -3.    -0.001   547.21  -4.080E-02   
Eu-154     996.38        26.        -2.    -0.001   769.53  -3.893E-02   
Eu-154    1004.47        26.        -3.    -0.001   464.30  -3.844E-02   
Co-60     1173.72        20.         5.     0.002   295.09   1.095E-02   
Eu-154    1274.22        23.        -3.    -0.001   507.84  -2.016E-02   
Eu-152    1408.15        12.         5.     0.002   226.23   6.140E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1427E+00    1.1427E+00   1.7761E-01    1.9596E-01  8.717E-02
Am-241 #A   -8.0274E-03   -8.0287E-03   2.1745E-01    2.1745E-01  1.787E-01
Bi-212       1.2554E+00    1.2554E+00   5.5437E-01    5.5809E-01  2.772E-01
Bi-214       8.6756E-01    8.6760E-01   1.2609E-01    1.3211E-01  4.658E-02
Co-60  #A    4.8060E-03    4.8668E-03   1.4362E-02    1.4363E-02  2.912E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.4961E-02    2.4961E-02  4.274E-02
Eu-152 #A    3.0630E-02    3.0780E-02   5.8587E-02    5.8614E-02  8.689E-02
Eu-154 #A    1.1652E-01    1.1742E-01   2.4222E-01    2.4230E-01  1.863E-01
K-40   #     9.2319E+00    9.2319E+00   1.1031E+00    1.1968E+00  3.400E-01
Pa-234 #A    4.2368E-02    4.2368E-02   1.1205E-01    1.1255E-01  1.015E-01
Pb-212       9.5436E-01    9.5436E-01   1.1735E-01    1.4142E-01  5.923E-02
Pb-214       9.3986E-01    9.3990E-01   1.2864E-01    1.3887E-01  6.555E-02
Ra-226       1.6429E+00    1.6429E+00   7.6854E-01    7.7657E-01  4.969E-01
Th-234 #     1.6176E+00    1.6176E+00   9.0874E-01    9.2154E-01  1.342E+00
Tl-208       3.5594E-01    3.5594E-01   6.7845E-02    7.1630E-02  2.947E-02
U-235  #A   -1.7861E-01   -1.7861E-01   2.4861E-01    2.4888E-01  1.970E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.639E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6390667E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-021                Received:        02/22/13                      
Lab ID:          243562-005                    Prepared:        02/28/13 13:21                
Matrix:          Soil                          Analyzed:        03/29/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   264 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0588 U        0.173          0.138             0.9     
Bismuth-212                          1.44            0.591          0.252                     
Bismuth-214                          0.790           0.123          0.0459                    
Cesium-137                           0.0116 U        0.0302         0.0236            0.07    
Cobalt-60                            0.00553 U       0.0133         0.0199            0.03    
Europium-152                         0.0438 U        0.0624         0.0737            0.1     
Europium-154                         0.0345 U        0.0482         0.173             0.2     
Lead-212                             0.922           0.106          0.0474                    
Lead-214                             0.913           0.116          0.0604                    
Potassium-40                         7.94            1.04           0.340                     
Protactinium-234                     0.0283 U        0.0938         0.118                     
Radium-226 (By Bismuth-214)          0.790           0.123          0.0459            0.2     
Thallium-208                         0.288           0.0573         0.0245                    
Thorium-232 (By Actinium-228)        0.875           0.157          0.102             0.9     
Thorium-234                          0.995 U         1.76           1.40                      
Uranium-235                          0.152 U b       0.0666         0.181             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-005                   Client ID : 12-PCT-314-021        

Seqnum : 1513127187007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130329_007                                Batch         : 195868                       Time      : 29-MAR-2013 14:10     

Cal    : 29-MAR-2013 07:58:03,09-JAN-2013 12:22:14     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 264 g                        Live Time : 2700 sec              

Dead Time : 0.38 %                

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       0.0588            0.138       .17252            .17257            0.0041         u             

Bismuth-212                         1.44              0.252       .59134            .59593            0.053          u             

Bismuth-214                         0.790             0.0459      .12252            .12767            0.012          u             

Cesium-137                          0.0116            0.0236      .030186           .030191           0.0047         u             

Cobalt-60                           0.00553           0.0199      .013336           .013339           0.0063         u             

Europium-152                        0.0438            0.0737      .06239            .06244            -0.0023        u             

Europium-154                        0.0345            0.173       .048224           .048257           0.014          u             

Lead-212                            0.922             0.0474      .10603            .1306             -0.00046       u             

Lead-214                            0.913             0.0604      .1163             .12692            0.0039         u             

Potassium-40                        7.94              0.340       1.036             1.1103            -0.43          u             

Protactinium-234                    0.0283            0.118       .093823           .094088           0.035          u             

Radium-226 (By Bismuth-214)         0.790             0.0459      .12252            .12767            0.012          u             

Thallium-208                        0.288             0.0245      .057296           .060229           -0.000012      u             

Thorium-232 (By Actinium-228)       0.875             0.102       .15716            .16948            -0.043         u             

Thorium-234                         0.995             1.40        1.7604            1.7629            0.16           u             

Uranium-235                         0.152             0.181       .066569           .067281           0.057          MDA+ u b*

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513127187007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-021          
Sample Description: 243562-005, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130329_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:12           Live Time: 2700   sec

Acquisition Time: 3/29/2013 14:10:46        Real Time: 2710   sec
Analysis Time: 3/29/2013 14:56           Dead Time: 0.38   %

Analysis Quantity: 2.640E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.754E-01      1.572E-01      1.695E-01      1.024E-01
Am-241    #AB    5.878E-02      1.725E-01      1.726E-01      1.382E-01
Bi-212    #      1.441E+00      5.913E-01      5.959E-01      2.517E-01
Bi-214           7.900E-01      1.225E-01      1.277E-01      4.593E-02
Co-60     #AB    5.528E-03      1.334E-02      1.334E-02      1.989E-02
Cs-137    #AB    1.160E-02      3.019E-02      3.019E-02      2.356E-02
Eu-152    #AB    4.384E-02      6.239E-02      6.244E-02      7.374E-02
Eu-154    #AB    3.447E-02      4.822E-02      4.826E-02      1.727E-01
K-40             7.944E+00      1.036E+00      1.110E+00      3.398E-01
Pa-234    #AB    2.831E-02      9.382E-02      9.409E-02      1.176E-01
Pb-212           9.220E-01      1.060E-01      1.306E-01      4.741E-02
Pb-214           9.130E-01      1.163E-01      1.269E-01      6.038E-02
Ra-226    #      1.994E+00      8.777E-01      8.880E-01      5.364E-01
Th-234    #AB    9.950E-01      1.760E+00      1.763E+00      1.399E+00
Tl-208           2.876E-01      5.730E-02      6.023E-02      2.454E-02
U-235     #AB    1.518E-01      6.657E-02      6.728E-02      1.814E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.650E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

101 of 384



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:56:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

Sample description                                             
243562-005, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329_007.An1

Acquisition information
Start time:                 3/29/2013 14:10:46
Live time:               2700
Real time:               2710
Dead time:                  0.38 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.6400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.6400E+02) = 

1.0238E-01

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:56:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0910

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.70       41.  25.00   0.75  0.000E+00
61.29        8. 146.74   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.35       18.  88.47   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.950E-01 Th234 
74.80       88.  20.56   0.85  2.837E-02
77.29      193.  10.43   0.85  3.023E-02
89.92       51.  32.93   0.95  3.816E-02
93.06       82.  24.53   0.96  3.990E-02    93.35   4.100  1.901E+00 Ac228 

93.35   5.760  1.353E+00 U235  
92.59   4.343  1.811E+00 Th234 
93.35   5.760  1.353E+00 U235  

93.09       71.  25.87   0.87  3.990E-02    93.35   4.100  1.635E+00 Ac228 
93.35   5.760  1.164E+00 U235  

121.14       18.  69.96   0.90  4.864E-02   121.78  28.410  4.916E-02 Eu152 
123.07  40.400  3.453E-02 Eu154 

143.75       26.  65.08   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.775E-01 U235  

165.00       24.  53.65   0.94  4.973E-02   163.36   5.080  3.541E-01 U235  
163.36   5.080  3.541E-01 U235  

186.11       90.  22.01   0.97  4.816E-02   185.72  57.000  1.242E-01 U235  
186.21   3.555  1.994E+00 Ra226 
185.72  57.000  1.242E-01 U235  

205.42       21.  67.54   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.375E-01 U235  

238.66      493.   5.12   1.01  4.318E-02   238.63  43.600  9.824E-01 Pb212 
241.72       98.  16.55   1.01  4.288E-02   242.00   7.268  1.172E+00 Pb214 
295.19      167.   9.96   0.90  3.814E-02   295.22  18.414  8.788E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.18       28.  39.79   1.07  3.774E-02   300.09   3.180  8.903E-01 Pb212 
338.25       92.  15.34   1.06  3.494E-02   338.32  11.400  8.593E-01 Ac228 
351.82      304.   7.42   1.22  3.405E-02   351.93  35.600  9.307E-01 Pb214 
583.27      162.   9.68   1.30  2.416E-02   583.19  85.000  2.907E-01 Tl208 
609.43      231.   7.46   1.15  2.345E-02   609.31  45.490  7.900E-01 Bi214 
661.83        6. 130.15   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.32       52.  20.52   0.33  2.078E-02   727.33   6.650  1.440E+00 Bi212 
785.77        8.  81.66   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.16       16.  43.84   1.53  1.851E-02   860.53  12.400  2.664E-01 Tl208 
874.18        2. 314.16   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
879.76        3. 165.69   1.55  1.818E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  7.203E-02 Pa234 
879.82        3. 194.19   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  7.161E-02 Pa234 
911.32      110.  12.66   1.35  1.779E-02   911.20  26.200  8.933E-01 Ac228 
964.96       13.  71.15   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.18       61.  16.97   1.08  1.704E-02   968.96  15.900  8.574E-01 Ac228 

1111.45        5. 131.25   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.23       26.  29.07   1.72  1.535E-02  1120.29  14.910  4.292E-01 Bi214 
1171.64        4. 120.62   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.18        1. 392.05   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      295.   6.13   1.52  1.254E-02  1460.82  10.550  7.944E+00 K40   
1621.24        4. 142.97   2.01  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       29.  23.90   2.08  1.069E-02  1764.49  15.310  6.759E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.10    30.70        27.        41. 0.000E+00   49.99   0.751  -      s 
298.41    74.82       139.        70. 2.481E+03   54.01   0.930  -        
308.38    77.32       128.       158. 5.239E+03   26.07   0.713  -        
358.76    89.92       110.        51. 1.336E+03   64.58   0.951  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:56:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    244.33    61.29        73.         8.     0.003   293.49   0.837s
Th-234    252.59    63.35       123.        18.     0.007   176.93   0.841s
Ac-228    372.46    93.35       129.        82.     0.030    49.05   0.955D
U-235     372.46    93.35       131.        71.     0.026    51.74   0.870D
Eu-154    483.53   121.14        68.        18.     0.007   139.92   0.899s
Pa-234    523.65   131.18       144.        -4.    -0.001   858.93   0.907s
U-235     573.88   143.75       127.        26.     0.010   130.15   0.919s
U-235     658.83   165.00        68.        24.     0.009   107.30   0.938s
U-235     742.77   186.01       119.        82.     0.030    43.84   0.960s
Ra-226    743.18   186.11       108.        90.     0.033    44.02   0.971s
U-235     820.38   205.42        88.        21.     0.008   135.09   0.978s
Pb-212    953.07   238.62       102.       459.     0.170    11.36   1.045 
Pb-214    965.30   241.68        81.       102.     0.038    33.27   0.387s
Pb-214   1179.23   295.19        45.       163.     0.060    19.92   0.897 
Pb-212   1199.19   300.18        64.        28.     0.010    79.58   1.067s
Ac-228   1351.36   338.25        46.        90.     0.033    30.67   1.064 
Eu-152   1379.78   345.36        58.       -13.    -0.005   179.71   1.107s
Pb-214   1405.62   351.82        69.       297.     0.110    14.85   1.220 
Tl-208   2331.14   583.27        33.       157.     0.058    19.36   1.301 
Bi-214   2435.79   609.43        31.       222.     0.082    14.92   1.154 
Cs-137   2645.38   661.83        25.         6.     0.002   260.31   1.379s
Eu-154   2892.41   723.58        47.       -10.    -0.004   213.62   1.428s
Bi-212   2907.36   727.32        16.        52.     0.019    41.04   0.329s
Bi-212   3141.19   785.77        19.         8.     0.003   163.32   1.476s
Tl-208   3442.87   861.16        22.        16.     0.006    87.68   1.534s
Eu-154   3494.98   874.18        19.         2.     0.001   628.32   1.543s
Pa-234   3517.52   879.82        19.         3.     0.001   388.38   1.548s
Pa-234   3517.29   879.76        14.         3.     0.001   331.38   1.550s
Ac-228   3643.61   911.32        29.       110.     0.041    25.32   1.352 
Eu-152   3858.24   964.96        39.        13.     0.005   142.30   1.609s
Ac-228   3875.13   969.18        15.        61.     0.023    33.93   1.083s
Eu-154   3982.78   996.07        22.        -3.    -0.001   493.64   1.632s
Eu-152   4444.60  1111.45        21.         5.     0.002   262.50   1.712s
Bi-214   4479.76  1120.23        21.        26.     0.010    58.13   1.717s
Co-60    4685.56  1171.64        12.         4.     0.002   241.25   1.752s
Eu-154   5097.07  1274.41        15.        -2.    -0.001   644.41   1.816s
Eu-152   5632.75  1408.18        16.         1.     0.001   784.09   1.896s
K-40     5843.74  1460.85        26.       277.     0.103    12.27   1.521 
Bi-212   6486.24  1621.24        11.         4.     0.001   285.95   2.013s
Bi-214   7059.98  1764.42        10.        29.     0.011    47.80   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.7538E-01                                      5.12E+12             
911.20 8.933E-01  (P 1.024E-01 1.27E+01 2.62E+01 G  
968.96 8.574E-01  (P 1.252E-01 1.70E+01 1.59E+01 G  
338.32 8.593E-01  (P 1.500E-01 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 1.901E+00 +   6.134E-01 2.45E+01 4.10E+00 XA 

Am-241   I   5.8781E-02                                      1.58E+05             
59.54 5.878E-02 &(  1.382E-01 1.47E+02 3.59E+01 G  

Bi-212   N   1.4409E+00                                      5.12E+12             
727.33 1.440E+00 @(  2.517E-01 2.05E+01 6.65E+00 G  
785.37 1.444E+00 ?(  1.759E+00 8.17E+01 1.11E+00 G  

1620.74 7.641E-01 -   1.669E+00 1.43E+02 1.51E+00 G  

Bi-214   N   7.8999E-01                                      5.84E+05             
609.31 7.900E-01  (P 4.593E-02 7.46E+00 4.55E+01 G  

1120.29 4.292E-01 - P 1.786E-01 2.91E+01 1.49E+01 G  
1764.49 6.759E-01 -   1.684E-01 2.39E+01 1.53E+01 G  

Co-60    T   5.5281E-03                                      1.93E+03             
1332.49-1.975E-04 %(  1.989E-02 6.13E+03 1.00E+02 G  
1173.23 1.126E-02 ?(  2.053E-02 1.21E+02 9.98E+01 G  

Cs-137   I   1.1596E-02                                      1.10E+04             
661.66 1.160E-02 ?(  2.356E-02 1.30E+02 8.50E+01 G  

Eu-152   I   4.3843E-02                                      4.94E+03             
344.28-5.245E-02 &(  7.374E-02 8.99E+01 2.66E+01 G  
121.78 6.911E-04 &   6.957E-02 6.11E+03 2.84E+01 G  
778.90 7.240E-03 %   1.578E-01 1.33E+03 1.30E+01 G  
964.08 2.055E-01  (  2.224E-01 7.12E+01 1.45E+01 G  

1112.08 9.533E-02 &(  1.942E-01 1.31E+02 1.34E+01 G  
1408.01 2.109E-02 ?(  1.332E-01 3.92E+02 2.09E+01 G  

Eu-154   I   3.4465E-02                                      3.14E+03             
873.18 3.424E-02 ?(  1.727E-01 3.14E+02 1.22E+01 G  
123.07 3.453E-02 &(  3.745E-02 7.00E+01 4.04E+01 G  

1274.43-1.391E-02 +   7.182E-02 3.22E+02 3.49E+01 G  
723.30-8.728E-02 +   1.464E-01 1.07E+02 2.00E+01 G  

1004.72-2.298E-03 %   1.336E-01 3.54E+03 1.79E+01 G  
996.25-6.098E-02 +   2.406E-01 2.47E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.9441E+00                                      4.57E+11             
1460.82 7.944E+00  (P 3.398E-01 6.13E+00 1.06E+01 G  

Pa-234   N   2.8313E-02                                      1.63E+12             
131.30-1.674E-02 ?(  1.176E-01 4.29E+02 1.82E+01 G  
569.50-4.492E-05 &   1.749E-01 2.36E+05 9.30E+00 G  
946.00-8.390E-03 %   1.597E-01 1.16E+03 1.35E+01 G  
880.52 6.601E-02 &(  2.026E-01 1.94E+02 1.05E+01 G  
883.24 7.203E-02 ?(  1.856E-01 1.66E+02 9.70E+00 G  

Pb-212   N   9.2204E-01                                      5.12E+12             
238.63 9.244E-01  (P 4.741E-02 5.68E+00 4.36E+01 G  
300.09 8.903E-01 ?(P 5.904E-01 3.98E+01 3.18E+00 G  

Pb-214   N   9.1300E-01                                      5.84E+05             
351.93 9.307E-01  (P 6.038E-02 7.42E+00 3.56E+01 G  
295.22 8.788E-01  (P 8.466E-02 9.96E+00 1.84E+01 G  
242.00 1.237E+00 + P 2.559E-01 1.66E+01 7.27E+00 G  

Ra-226   N   1.9938E+00                                      5.84E+05             
186.21 1.994E+00 @(  5.364E-01 2.20E+01 3.56E+00 G  

Th-234   N   9.9498E-01                                      1.63E+12             
63.30 9.950E-01  (  1.399E+00 8.85E+01 3.75E+00 G  
92.59 4.431E-02 %   7.598E-01 1.04E+03 4.34E+00 G  

Tl-208   N   2.8762E-01                                      5.12E+12             
583.19 2.907E-01  (P 2.454E-02 9.68E+00 8.50E+01 G  
277.37-7.974E-03 % P 3.235E-01 1.00E+03 6.60E+00 G  
860.53 2.664E-01 ?(P 1.825E-01 4.38E+01 1.24E+01 G  

U-235    N   1.5184E-01                                      2.57E+11             
143.77 1.775E-01  (  1.814E-01 6.51E+01 1.09E+01 G  
205.32 3.375E-01 ?(  3.551E-01 6.75E+01 5.02E+00 G  
163.36 3.541E-01 ?(  2.891E-01 5.37E+01 5.08E+00 G  
185.72 1.125E-01 @(  3.507E-02 2.19E+01 5.70E+01 G  

Energy duplication    
93.35 1.164E+00 *   4.405E-01 2.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.35       123.        18.     0.007   176.93   9.950E-01   
U-235       93.35       131.        71.     0.026    51.74   1.164E+00   
Eu-154     121.14        68.        18.     0.007   139.92   3.453E-02   
Pa-234     131.18       144.        -4.    -0.001   858.93  -1.674E-02   
U-235      143.75       127.        26.     0.010   130.15   1.775E-01   
U-235      165.00        68.        24.     0.009   107.30   3.541E-01   
U-235      186.01       119.        82.     0.030    43.84   1.125E-01   
U-235      205.42        88.        21.     0.008   135.09   3.375E-01   
Eu-152     345.36        58.       -13.    -0.005   179.71  -5.245E-02   
Cs-137     661.83        25.         6.     0.002   260.31   1.160E-02   
Eu-154     723.58        47.       -10.    -0.004   213.62  -8.728E-02   
Eu-154     874.18        19.         2.     0.001   628.32   3.424E-02   
Pa-234     879.82        19.         3.     0.001   388.38   6.601E-02   
Pa-234     879.76        14.         3.     0.001   331.38   7.203E-02   
Eu-152     964.96        39.        13.     0.005   142.30   2.055E-01   
Eu-154     996.07        22.        -3.    -0.001   493.64  -6.098E-02   
Eu-152    1111.45        21.         5.     0.002   262.50   9.533E-02   
Co-60     1171.64        12.         4.     0.002   241.25   1.126E-02   
Eu-154    1274.41        15.        -2.    -0.001   644.41  -1.391E-02   
Eu-152    1408.18        16.         1.     0.001   784.09   2.109E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:56:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.7538E-01    8.7538E-01   1.5716E-01    1.6948E-01  1.024E-01
Am-241 #A    5.8772E-02    5.8781E-02   1.7252E-01    1.7257E-01  1.382E-01
Bi-212 #     1.4409E+00    1.4409E+00   5.9134E-01    5.9593E-01  2.517E-01
Bi-214       7.8996E-01    7.8999E-01   1.2252E-01    1.2767E-01  4.593E-02
Co-60  #A    5.4589E-03    5.5281E-03   1.3336E-02    1.3339E-02  1.989E-02
Cs-137 #A    1.1571E-02    1.1596E-02   3.0186E-02    3.0191E-02  2.356E-02
Eu-152 #A    4.3628E-02    4.3843E-02   6.2390E-02    6.2440E-02  7.374E-02
Eu-154 #A    3.4200E-02    3.4465E-02   4.8224E-02    4.8257E-02  1.727E-01
K-40         7.9441E+00    7.9441E+00   1.0360E+00    1.1103E+00  3.398E-01
Pa-234 #A    2.8313E-02    2.8313E-02   9.3823E-02    9.4088E-02  1.176E-01
Pb-212       9.2204E-01    9.2204E-01   1.0603E-01    1.3060E-01  4.741E-02
Pb-214       9.1296E-01    9.1300E-01   1.1630E-01    1.2692E-01  6.038E-02
Ra-226 #     1.9937E+00    1.9938E+00   8.7767E-01    8.8803E-01  5.364E-01
Th-234 #A    9.9498E-01    9.9498E-01   1.7604E+00    1.7629E+00  1.399E+00
Tl-208       2.8762E-01    2.8762E-01   5.7296E-02    6.0229E-02  2.454E-02
U-235  #A    1.5184E-01    1.5184E-01   6.6569E-02    6.7281E-02  1.814E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.517E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5166902E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-022                Received:        02/22/13                      
Lab ID:          243562-006                    Prepared:        02/28/13 14:37                
Matrix:          Soil                          Analyzed:        03/29/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:06                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0678 U        0.201          0.162             0.9     
Bismuth-212                          1.54            0.525          0.232                     
Bismuth-214                          0.895           0.120          0.0374                    
Cesium-137                          -0.0118 U        0.0331         0.0263            0.07    
Cobalt-60                           -0.00254 U       0.0351         0.0286            0.03    
Europium-152                         0.0714          0.0872         0.0665            0.1     
Europium-154                         0.0243 U        0.0391         0.166             0.2     
Lead-212                             0.823           0.0969         0.0473                    
Lead-214                             1.16            0.118          0.0537                    
Potassium-40                         8.72            0.995          0.313                     
Protactinium-234                    -0.00367 U       0.00908        0.122                     
Radium-226 (By Bismuth-214)          0.895           0.120          0.0374            0.2     
Thallium-208                         0.332           0.0604         0.0256                    
Thorium-232 (By Actinium-228)        1.12            0.183          0.0548            0.9     
Thorium-234                          1.14 U          0.641          1.38                      
Uranium-235                          0.158 U         0.210          0.166             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-006                   Client ID : 12-PCT-314-022        

Seqnum : 1503127170007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130329_007                                Batch         : 195868                       Time      : 29-MAR-2013 14:10     

Cal    : 29-MAR-2013 07:41:16,09-JAN-2013 09:04:01     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0678        0.162  .20053       .20059       0.0041    u    
Bismuth-212                     1.54          0.232  .52493       .53084       0.053     u    
Bismuth-214                     0.895         0.0374 .11972       .12644       0.012     u    
Cesium-137                      -0.0118       0.0263 .033104      .033108      0.0047    u    
Cobalt-60                       -0.00254      0.0286 .035108      .035108      0.0063    u    
Europium-152                    0.0714        0.0665 .087244      .08734       -0.0023   u    
Europium-154                    0.0243        0.166  .039099      .039119      0.014     u    
Lead-212                        0.823         0.0473 .096936      .11842       -0.00046  u    
Lead-214                        1.16          0.0537 .11804       .13454       0.0039    u    
Potassium-40                    8.72          0.313  .99543       1.0877       -0.43     u    
Protactinium-234                -0.00367      0.122  .009079      .0091249     0.035     u    
Radium-226 (By Bismuth-214)     0.895         0.0374 .11972       .12644       0.012     u    
Thallium-208                    0.332         0.0256 .060355      .064037      -0.000012 u    
Thorium-232 (By Actinium-228)   1.12          0.0548 .18261       .19979       -0.043    u    
Thorium-234                     1.14          1.38   .6412        .65023       0.16      u    
Uranium-235                     0.158         0.166  .20963       .20987       0.057     u    

u=use  

Page 1 of 1                                                                                                             1503127170007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-022          
Sample Description: 243562-006, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130329_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:06           Live Time: 2700   sec

Acquisition Time: 3/29/2013 14:10:07        Real Time: 2702   sec
Analysis Time: 3/29/2013 14:55           Dead Time: 0.07   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.119E+00      1.826E-01      1.998E-01      5.484E-02
Am-241    #AB    6.782E-02      2.005E-01      2.006E-01      1.624E-01
Bi-212           1.543E+00      5.249E-01      5.308E-01      2.323E-01
Bi-214           8.950E-01      1.197E-01      1.264E-01      3.735E-02
Co-60     #AB   -2.543E-03      3.511E-02      3.511E-02      2.864E-02
Cs-137    #AB   -1.184E-02      3.310E-02      3.311E-02      2.627E-02
Eu-152    #      7.137E-02      8.724E-02      8.734E-02      6.645E-02
Eu-154    #AB    2.429E-02      3.910E-02      3.912E-02      1.658E-01
K-40             8.721E+00      9.954E-01      1.088E+00      3.129E-01
Pa-234    #AB   -3.669E-03      9.079E-03      9.125E-03      1.219E-01
Pb-212           8.226E-01      9.694E-02      1.184E-01      4.727E-02
Pb-214           1.160E+00      1.180E-01      1.345E-01      5.365E-02
Ra-226     AB    4.154E-01      6.323E-01      6.330E-01      5.012E-01
Th-234    #AB    1.140E+00      6.412E-01      6.502E-01      1.380E+00
Tl-208           3.315E-01      6.035E-02      6.404E-02      2.562E-02
U-235      AB    1.582E-01      2.096E-01      2.099E-01      1.657E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.647E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:55:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_007.An1               

Sample description                                             
243562-006, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329_007.An1

Acquisition information
Start time:                 3/29/2013 14:10:07
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:55:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0921

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
33.10       13.  99.60   0.48  0.000E+00
60.11       14. 147.83   0.82  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.62       22. 100.04   0.83  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.572E-01 Th234 
74.86      154.  15.29   0.84  3.073E-02
77.19      233.  10.60   0.85  3.245E-02
84.11       58.  30.97   0.85  3.709E-02
87.30      100.  20.51   0.86  3.894E-02
92.81      109.  20.56   0.46  4.174E-02    92.59   4.343  1.861E+00 Th234 

93.35   5.760  1.392E+00 U235  
93.35   4.100  1.937E+00 Ac228 
92.59   4.343  1.861E+00 Th234 

124.72       20.  80.49   0.90  5.016E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  3.110E-02 Eu154 

143.56       29.  66.27   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  
162.37        2. 710.62   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  
185.74       55.  32.51   0.97  4.883E-02   185.72  57.000  6.082E-02 U235  
186.23       23.  76.11   0.97  4.878E-02   186.21   3.555    PBC<MDA Ra226 
238.62      509.   5.82   0.99  4.342E-02   238.63  43.600  8.226E-01 Pb212 
241.79      138.  16.60   1.68  4.308E-02   242.00   7.268  1.371E+00 Pb214 
277.31       14. 104.57   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.24      261.   8.28   1.06  3.814E-02   295.22  18.414  1.153E+00 Pb214 
299.92       45.  33.83   0.57  3.775E-02   300.09   3.180  1.152E+00 Pb212 
338.33      116.  13.60   1.06  3.484E-02   338.32  11.400  8.987E-01 Ac228 
351.91      454.   5.91   1.15  3.392E-02   351.93  35.600  1.164E+00 Pb214 
583.41      222.   8.90   1.32  2.387E-02   583.19  85.000  3.315E-01 Tl208 
609.39      304.   6.69   1.30  2.316E-02   609.31  45.490  8.950E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:55:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.58       68.  17.01   1.06  2.048E-02   727.33   6.650  1.543E+00 Bi212 
785.93       19.  44.02   1.55  1.942E-02   785.37   1.110  2.667E+00 Bi212 
860.85       15.  55.61   1.61  1.821E-02   860.53  12.400  2.099E-01 Tl208 
879.68        5. 147.81   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.18        1. 652.46   1.63  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.12      167.   8.29   0.47  1.749E-02   911.20  26.200  1.129E+00 Ac228 
964.61       19.  61.12   1.69  1.680E-02   964.08  14.500  2.456E-01 Eu152 

964.08  14.500  2.456E-01 Eu152 
969.43       95.  13.82   1.49  1.674E-02   968.96  15.900  1.102E+00 Ac228 

1120.41       85.  12.92   1.11  1.507E-02  1120.29  14.910  1.167E+00 Bi214 
1407.24        4. 173.42   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.141E-02 Eu152 
1460.96      364.   5.40   1.72  1.228E-02  1460.82  10.550  8.721E+00 K40   
1764.59       31.  21.97   2.16  1.046E-02  1764.49  15.310  6.093E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

132.45    33.10        80.        13. 0.000E+00  199.21   0.475  -      
299.23    74.81       263.       114. 3.716E+03   46.08   0.714  -        
308.56    77.15       277.       185. 5.695E+03   31.55   0.898  -        
336.58    84.15       144.        44. 1.184E+03   84.81   0.365 TH-231  s 
349.33    87.34       202.        82. 2.119E+03   56.64   1.095  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.46    60.11       199.        14.     0.005   295.66   0.825s
Th-234    254.48    63.62       227.        22.     0.008   200.08   0.829s
Th-234    371.77    92.95       218.        81.     0.030    56.23   0.863s
U-235     373.36    93.35       191.        12.     0.005   132.75   0.864D
Eu-152    486.22   121.58       163.        -6.    -0.002   641.94   0.896s
Eu-154    498.78   124.72       122.        20.     0.007   160.97   0.897s
Pa-234    524.85   131.24       245.       -18.    -0.007   247.47   0.906s
U-235     574.13   143.56       166.        29.     0.011   132.55   0.920 
U-235     649.34   162.37       136.         2.     0.001  1421.25   0.942s
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 14:55:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.71   185.72       171.        55.     0.020    65.03   0.967D
Ra-226    744.67   186.21       145.        23.     0.009   152.22   0.967D
U-235     821.38   205.39       180.        -9.    -0.003   412.34   0.988s
Pb-212    954.26   238.62       154.       502.     0.186    11.63   0.985 
Pb-214    966.94   241.79       144.       138.     0.051    33.20   1.678s
Tl-208   1108.96   277.31       115.        14.     0.005   209.15   1.065 
Pb-214   1180.66   295.24        74.       261.     0.097    16.56   1.063 
Pb-212   1199.97   300.07        68.        39.     0.015    67.28   1.089s
Ac-228   1353.01   338.33        53.       115.     0.043    27.20   1.057 
Pb-214   1407.29   351.91        80.       454.     0.168    11.83   1.147 
Pa-234   2281.42   570.47        31.        -1.     0.000  1599.14   1.355s
Tl-208   2333.19   583.41        52.       217.     0.080    17.79   1.323 
Bi-214   2437.12   609.39        30.       304.     0.113    13.38   1.296 
Cs-137   2645.50   661.49        46.        -7.    -0.003   279.61   1.439s
Bi-212   2909.88   727.58        19.        68.     0.025    34.03   1.058s
Bi-212   3143.29   785.93        24.        19.     0.007    88.04   1.546s
Tl-208   3443.02   860.85        29.        15.     0.006   111.22   1.608s
Pa-234   3518.37   879.68        20.         5.     0.002   295.62   1.624s
Pa-234   3532.35   883.18        24.         1.     0.000  1304.92   1.626s
Ac-228   3644.12   911.12        12.       167.     0.062    16.59   0.467s
Pa-234   3788.05   947.09        25.        -3.    -0.001   437.03   1.675s
Eu-152   3858.15   964.61        59.        19.     0.007   122.25   1.689s
Ac-228   3877.41   969.43        23.        95.     0.035    27.64   1.485 
Bi-214   4481.52  1120.41         7.        85.     0.031    25.83   1.114s
Eu-154   5100.92  1275.20        24.        -2.    -0.001   589.67   1.904s
Co-60    5331.80  1332.90        27.        -1.     0.000  1380.74   1.940s
Eu-152   5629.32  1407.24        17.         4.     0.001   346.84   1.984s
K-40     5844.30  1460.96        32.       364.     0.135    10.79   1.724 
Bi-214   7059.62  1764.59         8.        31.     0.012    43.95   2.160s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1186E+00                                      5.12E+12             
911.20 1.129E+00  (P 5.484E-02 8.29E+00 2.62E+01 G  
968.96 1.102E+00  (P 1.310E-01 1.38E+01 1.59E+01 G  
338.32 8.987E-01 - P 1.321E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 } P 5.815E-01 2.22E+03 4.10E+00 XA 

Am-241   I   6.7822E-02                                      1.58E+05             
59.54 6.782E-02 ?(  1.624E-01 1.48E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.5426E+00                                      5.12E+12             
727.33 1.543E+00  (  2.323E-01 1.70E+01 6.65E+00 G  
785.37 2.667E+00 &   1.643E+00 4.40E+01 1.11E+00 G  

1620.74 0.000E+00 &   4.246E-01 1.00E+03 1.51E+00 G  

Bi-214   N   8.9500E-01                                      5.84E+05             
609.31 8.950E-01  (  3.735E-02 6.69E+00 4.55E+01 G  

1120.29 1.167E+00 +   8.743E-02 1.29E+01 1.49E+01 G  
1764.49 6.093E-01 -   1.290E-01 2.20E+01 1.53E+01 G  

Co-60    T  -2.5427E-03                                      1.93E+03             
1332.49-2.543E-03 ?(  2.864E-02 6.90E+02 1.00E+02 G  
1173.23 5.944E-04 %   2.460E-02 2.52E+03 9.98E+01 G  

Cs-137   I  -1.1839E-02                                      1.10E+04             
661.66-1.184E-02 ?(  2.627E-02 1.40E+02 8.50E+01 G  

Eu-152   I   7.1366E-02                                      4.94E+03             
344.28-1.715E-04 &(  6.645E-02 2.35E+04 2.66E+01 G  
121.78-1.245E-02 +   6.525E-02 3.21E+02 2.84E+01 G  
778.90 0.000E+00 +   1.370E-01 1.00E+03 1.30E+01 G  
964.08 2.456E-01 ?(  2.295E-01 6.11E+01 1.45E+01 G  

1112.08-9.473E-03 %   1.585E-01 1.02E+03 1.34E+01 G  
1408.01 4.141E-02 ?(  1.126E-01 1.73E+02 2.09E+01 G  

Eu-154   I   2.4289E-02                                      3.14E+03             
873.18 1.695E-03 %(  1.658E-01 5.95E+03 1.22E+01 G  
123.07 3.110E-02 ?(  3.963E-02 8.05E+01 4.04E+01 G  

1274.43-1.581E-02 +   7.495E-02 2.95E+02 3.49E+01 G  
723.30 0.000E+00 -   2.684E-01 1.00E+03 2.00E+01 G  

1004.72-8.298E-03 %   1.413E-01 1.04E+03 1.79E+01 G  
996.25 0.000E+00 -   2.838E-01 1.00E+03 1.05E+01 G  

K-40     N   8.7206E+00                                      4.57E+11             
1460.82 8.721E+00  (P 3.129E-01 5.40E+00 1.06E+01 G  

Pa-234   N  -3.6687E-03                                      1.63E+12             
131.30-6.091E-02 ?(  1.219E-01 1.24E+02 1.82E+01 G  
569.50-1.368E-02 &   1.788E-01 8.00E+02 9.30E+00 G  
946.00-4.476E-02 +   1.560E-01 2.19E+02 1.35E+01 G  
880.52 7.439E-02 ?(  1.717E-01 1.48E+02 1.05E+01 G  
883.24 1.923E-02 ?(  2.044E-01 6.52E+02 9.70E+00 G  

Pb-212   N   8.2257E-01                                      5.12E+12             
238.63 8.226E-01  (P 4.727E-02 5.82E+00 4.36E+01 G  
300.09 1.020E+00 +   4.979E-01 3.36E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   1.1600E+00                                      5.84E+05             
351.93 1.164E+00  (  5.365E-02 5.91E+00 3.56E+01 G  
295.22 1.153E+00  (  8.832E-02 8.28E+00 1.84E+01 G  
242.00 1.371E+00 +   2.773E-01 1.66E+01 7.27E+00 G  

Ra-226   N   4.1542E-01                                      5.84E+05             
Derived Ave Activity  

186.21 4.154E-01 }(  5.012E-01 7.61E+01 3.56E+00 G  

Th-234   N   1.1403E+00                                      1.63E+12             
63.30 8.572E-01  (  1.380E+00 1.00E+02 3.75E+00 G  
92.59 1.385E+00  (  5.891E-01 2.81E+01 4.34E+00 G  

Tl-208   N   3.3152E-01                                      5.12E+12             
583.19 3.315E-01  (P 2.562E-02 8.90E+00 8.50E+01 G  
277.37 1.613E-01 - P 2.954E-01 1.05E+02 6.60E+00 G  
860.53 2.099E-01 -   1.708E-01 5.56E+01 1.24E+01 G  

U-235    N   1.5815E-01                                      2.57E+11             
143.77 1.582E-01 ?(  1.657E-01 6.63E+01 1.09E+01 G  
205.32-1.226E-01 -   4.112E-01 2.06E+02 5.02E+00 G  
163.36 2.809E-02 &   3.275E-01 7.11E+02 5.08E+00 G  
185.72 6.082E-02 }   3.391E-02 3.25E+01 5.70E+01 G  

Energy duplication    
93.35 1.582E-01 }   4.129E-01 6.64E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
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N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.11       199.        14.     0.005   295.66   6.782E-02   
Th-234      63.62       227.        22.     0.008   200.08   8.572E-01   
Th-234      92.95       218.        81.     0.030    56.23   1.385E+00   
Eu-152     121.58       163.        -6.    -0.002   641.94  -1.245E-02   
Eu-154     124.72       122.        20.     0.007   160.97   3.110E-02   
Pa-234     131.24       245.       -18.    -0.007   247.47  -6.091E-02   
Pa-234     570.47        31.        -1.     0.000  1599.14  -1.368E-02   
Cs-137     661.49        46.        -7.    -0.003   279.61  -1.184E-02   
Pa-234     879.68        20.         5.     0.002   295.62   7.439E-02   
Pa-234     883.18        24.         1.     0.000  1304.92   1.923E-02   
Pa-234     947.09        25.        -3.    -0.001   437.03  -4.476E-02   
Eu-152     964.61        59.        19.     0.007   122.25   2.456E-01   
Eu-154    1275.20        24.        -2.    -0.001   589.67  -1.581E-02   
Co-60     1332.90        27.        -1.     0.000  1380.74  -2.543E-03   
Eu-152    1407.24        17.         4.     0.001   346.84   4.141E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1186E+00    1.1186E+00   1.8261E-01    1.9979E-01  5.484E-02
Am-241 #A    6.7812E-02    6.7822E-02   2.0053E-01    2.0059E-01  1.624E-01
Bi-212       1.5426E+00    1.5426E+00   5.2493E-01    5.3084E-01  2.323E-01
Bi-214       8.9496E-01    8.9500E-01   1.1972E-01    1.2644E-01  3.735E-02
Co-60  #A   -2.5109E-03   -2.5427E-03   3.5108E-02    3.5108E-02  2.864E-02
Cs-137 #A   -1.1813E-02   -1.1839E-02   3.3104E-02    3.3108E-02  2.627E-02
Eu-152 #C    7.1017E-02    7.1366E-02   8.7244E-02    8.7340E-02  6.645E-02
Eu-154 #A    2.4102E-02    2.4289E-02   3.9099E-02    3.9119E-02  1.658E-01
K-40         8.7206E+00    8.7206E+00   9.9543E-01    1.0877E+00  3.129E-01
Pa-234 #A   -3.6687E-03   -3.6687E-03   9.0790E-03    9.1249E-03  1.219E-01
Pb-212       8.2257E-01    8.2257E-01   9.6936E-02    1.1842E-01  4.727E-02
Pb-214       1.1600E+00    1.1600E+00   1.1804E-01    1.3454E-01  5.365E-02
Ra-226  A    4.1540E-01    4.1542E-01   6.3234E-01    6.3297E-01  5.012E-01
Th-234 #A    1.1403E+00    1.1403E+00   6.4120E-01    6.5023E-01  1.380E+00
Tl-208       3.3152E-01    3.3152E-01   6.0355E-02    6.4037E-02  2.562E-02
U-235   A    1.5815E-01    1.5815E-01   2.0963E-01    2.0987E-01  1.657E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.459E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.4590891E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-023                Received:        02/22/13                      
Lab ID:          243562-007                    Prepared:        02/28/13 14:44                
Matrix:          Soil                          Analyzed:        03/29/13 15:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 14:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0184 U        0.220          0.181            0.9     
Bismuth-212                           1.90            0.569          0.227                    
Bismuth-214                           1.01            0.132          0.0423                   
Cesium-137                           -0.0105 U        0.0369         0.0296           0.07    
Cobalt-60                            -0.00834 U       0.0345         0.0274           0.03    
Europium-152                          0.0429 U        0.0833         0.0738           0.1     
Europium-154                          0.0165 U        0.0778         0.173            0.2     
Lead-212                              0.993           0.118          0.0585                   
Lead-214                              1.07            0.127          0.0476                   
Potassium-40                         10.3             1.10           0.328                    
Protactinium-234                     -0.116 U         0.168          0.135                    
Radium-226 (By Bismuth-214)           1.01            0.132          0.0423           0.2     
Thallium-208                          0.379           0.0637         0.0251                   
Thorium-232 (By Actinium-228)         1.27            0.177          0.0741           0.9     
Thorium-234                           2.19            1.80           1.39                     
Uranium-235                           0.251           0.218          0.157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-007                   Client ID : 12-PCT-314-023        

Seqnum : 1503127170008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130329_008                                Batch         : 195868                       Time      : 29-MAR-2013 15:23     

Cal    : 29-MAR-2013 07:41:16,09-JAN-2013 09:04:01     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0184        0.181  .21995       .21995       0.0041    u    
Bismuth-212                     1.90          0.227  .56947       .57777       0.053     u    
Bismuth-214                     1.01          0.0423 .13183       .1396        0.012     u    
Cesium-137                      -0.0105       0.0296 .036903      .036906      0.0047    u    
Cobalt-60                       -0.00834      0.0274 .034513      .034515      0.0063    u    
Europium-152                    0.0429        0.0738 .083329      .083365      -0.0023   u    
Europium-154                    0.0165        0.173  .077777      .077781      0.014     u    
Lead-212                        0.993         0.0585 .11756       .1434        -0.00046  u    
Lead-214                        1.07          0.0476 .12677       .14016       0.0039    u    
Potassium-40                    10.3          0.328  1.096        1.2112       -0.43     u    
Protactinium-234                -0.116        0.135  .16841       .17087       0.035     u    
Radium-226 (By Bismuth-214)     1.01          0.0423 .13183       .1396        0.012     u    
Thallium-208                    0.379         0.0251 .063685      .068224      -0.000012 u    
Thorium-232 (By Actinium-228)   1.27          0.0741 .17707       .19965       -0.043    u    
Thorium-234                     2.19          1.39   1.7964       1.8083       0.16      u    
Uranium-235                     0.251         0.157  .21785       .21844       0.057     u    

u=use  

Page 1 of 1                                                                                                             1503127170008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-023          
Sample Description: 243562-007, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130329_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 14:01           Live Time: 2700   sec

Acquisition Time: 3/29/2013 15:23:03        Real Time: 2702   sec
Analysis Time: 3/29/2013 16:08           Dead Time: 0.07   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.273E+00      1.771E-01      1.996E-01      7.414E-02
Am-241    #AB    1.842E-02      2.199E-01      2.200E-01      1.805E-01
Bi-212    #      1.905E+00      5.695E-01      5.778E-01      2.267E-01
Bi-214           1.010E+00      1.318E-01      1.396E-01      4.233E-02
Co-60     #AB   -8.341E-03      3.451E-02      3.452E-02      2.741E-02
Cs-137    #AB   -1.048E-02      3.690E-02      3.691E-02      2.956E-02
Eu-152    #AB    4.286E-02      8.333E-02      8.336E-02      7.384E-02
Eu-154    #AB    1.654E-02      7.778E-02      7.778E-02      1.728E-01
K-40             1.025E+01      1.096E+00      1.211E+00      3.277E-01
Pa-234    #AB   -1.160E-01      1.684E-01      1.709E-01      1.346E-01
Pb-212           9.930E-01      1.176E-01      1.434E-01      5.847E-02
Pb-214           1.074E+00      1.268E-01      1.402E-01      4.755E-02
Ra-226     AB    3.854E-01      7.536E-01      7.541E-01      6.046E-01
Th-234           2.187E+00      1.796E+00      1.808E+00      1.394E+00
Tl-208           3.790E-01      6.369E-02      6.822E-02      2.509E-02
U-235            2.505E-01      2.178E-01      2.184E-01      1.566E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.979E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_008.An1               

Sample description                                             
243562-007, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329_008.An1

Acquisition information
Start time:                 3/29/2013 15:23:03
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 14:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0767

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.23        4. 185.86   0.00  0.000E+00
59.54        4. 597.00   0.82  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.56       37.  47.20   0.72  2.126E-02    63.30   3.750  1.546E+00 Th234 
74.70      191.  12.87   0.84  3.064E-02
77.15      261.   9.24   0.85  3.245E-02
92.44       33.  68.01   0.86  4.163E-02    92.59   4.343    PBC<MDA Th234 
92.97       76.  29.37   0.67  4.181E-02    93.35   4.100  1.435E+00 Ac228 
94.59       14. 122.51   0.86  4.199E-02
143.83       43.  43.48   0.47  5.130E-02   143.77  10.940  2.505E-01 U235  
163.31        3. 691.95   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  
185.97      122.  17.58   1.66  4.880E-02   185.72  57.000  1.449E-01 U235  

186.21   3.555  2.326E+00 Ra226 
209.52       74.  26.91   0.38  4.644E-02
238.59      577.   5.85   1.02  4.342E-02   238.63  43.600  9.930E-01 Pb212 
241.65       97.  22.37   1.14  4.308E-02   242.00   7.268  1.016E+00 Pb214 
277.24       40.  39.91   0.46  3.969E-02   277.37   6.600  4.997E-01 Tl208 
295.20      215.   9.65   1.14  3.815E-02   295.22  18.414  1.007E+00 Pb214 
300.19       49.  29.12   0.87  3.774E-02   300.09   3.180  1.350E+00 Pb212 
338.31      147.  12.71   0.99  3.484E-02   338.32  11.400  1.215E+00 Ac228 
344.04        1. 903.52   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.94      406.   5.90   1.05  3.392E-02   351.93  35.600  1.107E+00 Pb214 
569.40        4. 234.22   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.37      236.   8.22   1.40  2.388E-02   583.19  85.000  3.746E-01 Tl208 
609.52      323.   6.53   1.26  2.316E-02   609.31  45.490  1.010E+00 Bi214 
727.57       79.  14.95   1.27  2.048E-02   727.33   6.650  1.905E+00 Bi212 
778.69        4. 173.95   1.54  1.953E-02   778.90  12.970    PBC<MDA Eu152 
861.07       28.  31.87   1.61  1.821E-02   860.53  12.400  4.093E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.30      180.   8.41   1.70  1.749E-02   911.20  26.200  1.296E+00 Ac228 
946.40        1. 511.99   1.68  1.703E-02   946.00  13.500    PBC<MDA Pa234 
969.14      103.  14.00   1.12  1.674E-02   968.96  15.900  1.276E+00 Ac228 

1120.55       35.  27.36   1.80  1.507E-02  1120.29  14.910  5.202E-01 Bi214 
1273.69        3. 235.19   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1407.67        6.  97.22   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1461.04      403.   5.08   2.63  1.228E-02  1460.82  10.550  1.025E+01 K40   
1621.29        4. 125.56   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.58       67.  12.22   1.05  1.046E-02  1764.49  15.310  1.378E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23        38.         4. 0.000E+00  371.72   0.000  -      
298.77    74.70       244.       162. 5.300E+03   32.54   1.042  -      s 
308.58    77.15       192.       216. 6.640E+03   23.10   0.902  -        
837.89   209.52       125.        74. 1.598E+03   53.82   0.381 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.17    59.54       218.         4.     0.001  1194.00   0.825s
Th-234    254.39    63.60       205.        52.     0.019    82.13   0.829 
Th-234    370.31    92.59       229.        33.     0.012   136.01   0.863D
U-235     373.36    93.35       132.        14.     0.005   245.01   0.864D
Ac-228    373.36    93.35       175.        64.     0.024    62.45   0.863D
Eu-154    498.31   124.60       162.       -20.    -0.007   183.84   0.897s
Pa-234    524.00   131.03       265.       -33.    -0.012   145.16   0.906s
U-235     575.22   143.83       131.        43.     0.016    86.96   0.472s
U-235     653.08   163.31       156.         3.     0.001  1383.90   0.942s
U-235     742.71   185.72       190.        87.     0.032    44.89   0.967D
Ra-226    744.67   186.21       187.        20.     0.008   195.54   0.967D
U-235     821.61   205.45       159.       -13.    -0.005   288.12   0.988s
Pb-212    954.14   238.59       208.       571.     0.211    11.70   1.021 
Pb-214    966.36   241.65       142.        97.     0.036    44.73   1.138s
Tl-208   1108.70   277.24        82.        40.     0.015    79.83   0.463s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.72   295.25        73.       220.     0.082    19.31   1.146 
Pb-212   1200.45   300.19        58.        49.     0.018    58.24   0.868 
Ac-228   1352.92   338.31        65.       147.     0.054    25.42   0.994s
Eu-152   1375.83   344.04        77.         1.     0.001  1807.03   1.135s
Pb-214   1407.42   351.94        56.       406.     0.150    11.80   1.045 
Pa-234   2277.14   569.40        47.         4.     0.002   468.44   1.355s
Tl-208   2333.05   583.37        44.       231.     0.086    16.44   1.397 
Bi-214   2437.61   609.52        34.       323.     0.120    13.05   1.256 
Cs-137   2649.62   662.52        51.        -6.    -0.002   351.99   1.439s
Bi-212   2909.84   727.57        16.        79.     0.029    29.90   1.267s
Eu-152   3114.33   778.69        28.         4.     0.002   347.90   1.541s
Tl-208   3443.88   861.07        26.        28.     0.010    63.74   1.608s
Pa-234   3530.50   882.72        32.        -6.    -0.002   295.38   1.624s
Ac-228   3644.85   911.30        20.       180.     0.067    16.82   1.701s
Pa-234   3785.26   946.40        28.         1.     0.001  1023.98   1.675s
Ac-228   3876.27   969.14        28.       103.     0.038    28.00   1.124s
Eu-154   3982.23   995.63        34.        -4.    -0.001   420.43   1.713s
Eu-154   4024.64  1006.23        27.        -4.    -0.001   419.94   1.719s
Eu-152   4448.91  1112.26        34.        -6.    -0.002   290.23   1.797s
Bi-214   4482.07  1120.55        29.        35.     0.013    54.72   1.802s
Co-60    4691.71  1172.95        26.        -2.    -0.001   659.11   1.839s
Eu-154   5094.84  1273.69        21.         3.     0.001   470.39   1.904s
Co-60    5329.53  1332.33        22.        -3.    -0.001   413.76   1.940s
Eu-152   5631.03  1407.67        17.         6.     0.002   194.43   1.984s
K-40     5844.60  1461.04        31.       403.     0.149    10.16   2.631s
Bi-212   6486.03  1621.29        12.         4.     0.002   251.13   2.096s
Bi-214   7059.57  1764.58         0.        67.     0.025    24.43   1.051s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2730E+00                                      5.12E+12             
911.20 1.296E+00 @(P 7.414E-02 8.41E+00 2.62E+01 G  
968.96 1.276E+00  (P 1.520E-01 1.40E+01 1.59E+01 G  
338.32 1.215E+00 @(P 1.562E-01 1.27E+01 1.14E+01 G  

Energy duplication    
93.35 1.226E+00   P 5.894E-01 3.12E+01 4.10E+00 XA 

Am-241   I   1.8421E-02                                      1.58E+05             
59.54 1.842E-02 ?(  1.805E-01 5.97E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.9049E+00                                      5.12E+12             
727.33 1.905E+00  (  2.267E-01 1.49E+01 6.65E+00 G  
785.37 0.000E+00 &   1.332E+00 1.00E+03 1.11E+00 G  

1620.74 8.153E-01 -   1.554E+00 1.26E+02 1.51E+00 G  

Bi-214   N   1.0100E+00                                      5.84E+05             
609.31 1.010E+00  (  4.233E-02 6.53E+00 4.55E+01 G  

1120.29 5.202E-01 -   1.852E-01 2.74E+01 1.49E+01 G  
1764.49 1.378E+00 +   4.792E-02 1.22E+01 1.53E+01 G  

Co-60    T  -8.3414E-03                                      1.93E+03             
1332.49-8.341E-03 ?(  2.741E-02 2.07E+02 1.00E+02 G  
1173.23-5.090E-03 +   2.706E-02 3.30E+02 9.98E+01 G  

Cs-137   I  -1.0484E-02                                      1.10E+04             
661.66-1.048E-02 ?(  2.956E-02 1.76E+02 8.50E+01 G  

Eu-152   I   4.2858E-02                                      4.94E+03             
344.28 4.982E-03 &(  7.384E-02 9.04E+02 2.66E+01 G  
121.78-1.556E-03 %   6.018E-02 2.35E+03 2.84E+01 G  
778.90 5.834E-02 ?(  1.609E-01 1.74E+02 1.30E+01 G  
964.08 1.164E-02 &   2.511E-01 1.31E+03 1.45E+01 G  

1112.08-9.702E-02 +   2.225E-01 1.45E+02 1.34E+01 G  
1408.01 8.153E-02 &(  1.195E-01 9.72E+01 2.09E+01 G  

Eu-154   I   1.6535E-02                                      3.14E+03             
873.18 7.022E-03 &(  1.728E-01 1.50E+03 1.22E+01 G  
123.07-3.304E-02 +   4.855E-02 9.19E+01 4.04E+01 G  

1274.43 1.985E-02 ?(  7.445E-02 2.35E+02 3.49E+01 G  
723.30 5.588E-05 %   9.949E-02 1.08E+05 2.00E+01 G  

1004.72-4.096E-02 +   1.372E-01 2.10E+02 1.79E+01 G  
996.25-7.741E-02 +   2.605E-01 2.10E+02 1.05E+01 G  

K-40     N   1.0254E+01                                      4.57E+11             
1460.82 1.025E+01  (P 3.277E-01 5.08E+00 1.06E+01 G  

Pa-234   N  -1.1602E-01                                      1.63E+12             
131.30-1.160E-01 ?(  1.346E-01 7.26E+01 1.82E+01 G  
569.50 6.185E-02 &   2.335E-01 2.34E+02 9.30E+00 G  
946.00 2.132E-02 &   1.775E-01 5.12E+02 1.35E+01 G  
880.52-9.927E-02 +   2.316E-01 1.48E+02 1.05E+01 G  
883.24 0.000E+00 +   2.175E-01 1.00E+03 9.70E+00 G  

Pb-212   N   9.9296E-01                                      5.12E+12             
238.63 9.930E-01  (P 5.847E-02 5.85E+00 4.36E+01 G  
300.09 1.350E+00 +   4.860E-01 2.91E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   1.0741E+00                                      5.84E+05             
351.93 1.107E+00  (  4.755E-02 5.90E+00 3.56E+01 G  
295.22 1.033E+00  (  9.308E-02 9.65E+00 1.84E+01 G  
242.00 1.016E+00  (  2.924E-01 2.24E+01 7.27E+00 G  

Ra-226   N   3.8541E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.854E-01 }(  6.046E-01 9.78E+01 3.56E+00 G  

Th-234   N   2.1872E+00                                      1.63E+12             
63.30 2.187E+00 ?(  1.394E+00 4.11E+01 3.75E+00 G  
92.59 5.937E-01 -   6.427E-01 6.80E+01 4.34E+00 G  

Tl-208   N   3.7903E-01                                      5.12E+12             
583.19 3.746E-01  (P 2.509E-02 8.22E+00 8.50E+01 G  
277.37 4.997E-01 + P 2.656E-01 3.99E+01 6.60E+00 G  
860.53 4.093E-01 ?(  1.732E-01 3.19E+01 1.24E+01 G  

U-235    N   2.5051E-01                                      2.57E+11             
143.77 2.505E-01  (  1.566E-01 4.35E+01 1.09E+01 G  
205.32-1.768E-01 -   4.116E-01 1.44E+02 5.02E+00 G  
163.36 3.282E-02 -   3.726E-01 6.92E+02 5.08E+00 G  
185.72 1.029E-01 }   3.804E-02 2.24E+01 5.70E+01 G  

Energy duplication    
93.35 1.850E-01     3.641E-01 1.23E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
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N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       218.         4.     0.001  1194.00   1.842E-02   
Eu-154     124.60       162.       -20.    -0.007   183.84  -3.304E-02   
Pa-234     131.03       265.       -33.    -0.012   145.16  -1.160E-01   
Eu-152     344.04        77.         1.     0.001  1807.03   4.982E-03   
Pa-234     569.40        47.         4.     0.002   468.44   6.185E-02   
Cs-137     662.52        51.        -6.    -0.002   351.99  -1.048E-02   
Eu-152     778.69        28.         4.     0.002   347.90   5.834E-02   
Pa-234     882.72        32.        -6.    -0.002   295.38  -9.927E-02   
Pa-234     946.40        28.         1.     0.001  1023.98   2.132E-02   
Eu-154     995.63        34.        -4.    -0.001   420.43  -7.741E-02   
Eu-154    1006.23        27.        -4.    -0.001   419.94  -4.096E-02   
Eu-152    1112.26        34.        -6.    -0.002   290.23  -9.702E-02   
Co-60     1172.95        26.        -2.    -0.001   659.11  -5.090E-03   
Eu-154    1273.69        21.         3.     0.001   470.39   1.985E-02   
Co-60     1332.33        22.        -3.    -0.001   413.76  -8.341E-03   
Eu-152    1407.67        17.         6.     0.002   194.43   8.153E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.2730E+00    1.2730E+00   1.7707E-01    1.9965E-01  7.414E-02
Am-241 #A    1.8418E-02    1.8421E-02   2.1995E-01    2.1995E-01  1.805E-01
Bi-212 #     1.9049E+00    1.9049E+00   5.6947E-01    5.7777E-01  2.267E-01
Bi-214       1.0100E+00    1.0100E+00   1.3183E-01    1.3960E-01  4.233E-02
Co-60  #A   -8.2368E-03   -8.3414E-03   3.4513E-02    3.4515E-02  2.741E-02
Cs-137 #A   -1.0461E-02   -1.0484E-02   3.6903E-02    3.6906E-02  2.956E-02
Eu-152 #A    4.2647E-02    4.2858E-02   8.3329E-02    8.3365E-02  7.384E-02
Eu-154 #A    1.6407E-02    1.6535E-02   7.7777E-02    7.7781E-02  1.728E-01
K-40         1.0254E+01    1.0254E+01   1.0960E+00    1.2112E+00  3.277E-01
Pa-234 #A   -1.1602E-01   -1.1602E-01   1.6841E-01    1.7087E-01  1.346E-01
Pb-212       9.9296E-01    9.9296E-01   1.1756E-01    1.4340E-01  5.847E-02
Pb-214       1.0741E+00    1.0741E+00   1.2677E-01    1.4016E-01  4.755E-02
Ra-226  A    3.8539E-01    3.8541E-01   7.5363E-01    7.5408E-01  6.046E-01
Th-234       2.1872E+00    2.1872E+00   1.7964E+00    1.8083E+00  1.394E+00
Tl-208       3.7903E-01    3.7903E-01   6.3685E-02    6.8224E-02  2.509E-02
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U-235        2.5051E-01    2.5051E-01   2.1785E-01    2.1844E-01  1.566E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.933E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.9326153E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-024                Received:        02/22/13                      
Lab ID:          243562-008                    Prepared:        02/28/13 14:49                
Matrix:          Soil                          Analyzed:        03/29/13 15:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0289 U        0.199          0.162            0.9     
Bismuth-212                           1.42            0.470          0.200                    
Bismuth-214                           0.721           0.109          0.0368                   
Cesium-137                           -0.00315 U       0.0300         0.0244           0.07    
Cobalt-60                             0.00747 U       0.0239         0.0184           0.03    
Europium-152                          0.0414 U        0.0594         0.0631           0.1     
Europium-154                          0.0409 U        0.204          0.163            0.2     
Lead-212                              0.785           0.0972         0.0465                   
Lead-214                              0.861           0.115          0.0546                   
Potassium-40                          6.55            0.896          0.296                    
Protactinium-234                      0.0265 U        0.0372         0.109                    
Radium-226 (By Bismuth-214)           0.721           0.109          0.0368           0.2     
Thallium-208                          0.267           0.0546         0.0222                   
Thorium-232 (By Actinium-228)         0.903           0.140          0.0571           0.9     
Thorium-234                           1.75            1.70           1.32                     
Uranium-235                           0.0914 U        0.0384         0.148            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-008                   Client ID : 12-PCT-314-024        

Seqnum : 1513127187008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130329_008                                Batch         : 195868                       Time      : 29-MAR-2013 15:23     

Cal    : 29-MAR-2013 07:58:03,09-JAN-2013 12:22:14     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0289        0.162  .19869       .19871       0.0041    u    
Bismuth-212                     1.42          0.200  .46956       .47517       0.053     u    
Bismuth-214                     0.721         0.0368 .10883       .11366       0.012     u    
Cesium-137                      -0.00315      0.0244 .029979      .029979      0.0047    u    
Cobalt-60                       0.00747       0.0184 .023911      .023914      0.0063    u    
Europium-152                    0.0414        0.0631 .059372      .059419      -0.0023   u    
Europium-154                    0.0409        0.163  .20446       .20447       0.014     u    
Lead-212                        0.785         0.0465 .097227      .11692       -0.00046  u    
Lead-214                        0.861         0.0546 .1146        .12421       0.0039    u    
Potassium-40                    6.55          0.296  .89604       .95464       -0.43     u    
Protactinium-234                0.0265        0.109  .037234      .037815      0.035     u    
Radium-226 (By Bismuth-214)     0.721         0.0368 .10883       .11366       0.012     u    
Thallium-208                    0.267         0.0222 .054582      .057235      -0.000012 u    
Thorium-232 (By Actinium-228)   0.903         0.0571 .14026       .15478       -0.043    u    
Thorium-234                     1.75          1.32   1.7045       1.7125       0.16      u    
Uranium-235                     0.0914        0.148  .038426      .038873      0.057     u    

u=use  

Page 1 of 1                                                                                                             1513127187008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-024          
Sample Description: 243562-008, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130329_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:54           Live Time: 2700   sec

Acquisition Time: 3/29/2013 15:23:55        Real Time: 2703   sec
Analysis Time: 3/29/2013 16:09           Dead Time: 0.09   %

Analysis Quantity: 3.000E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.033E-01      1.403E-01      1.548E-01      5.706E-02
Am-241    #AB    2.890E-02      1.987E-01      1.987E-01      1.622E-01
Bi-212           1.422E+00      4.696E-01      4.752E-01      1.997E-01
Bi-214           7.207E-01      1.088E-01      1.137E-01      3.684E-02
Co-60     #AB    7.468E-03      2.391E-02      2.391E-02      1.836E-02
Cs-137    #AB   -3.146E-03      2.998E-02      2.998E-02      2.439E-02
Eu-152    #AB    4.137E-02      5.937E-02      5.942E-02      6.314E-02
Eu-154    #AB    4.088E-02      2.045E-01      2.045E-01      1.634E-01
K-40             6.552E+00      8.960E-01      9.546E-01      2.955E-01
Pa-234    #AB    2.653E-02      3.723E-02      3.781E-02      1.092E-01
Pb-212           7.853E-01      9.723E-02      1.169E-01      4.653E-02
Pb-214           8.609E-01      1.146E-01      1.242E-01      5.462E-02
Ra-226           1.868E+00      7.946E-01      8.047E-01      4.768E-01
Th-234    #      1.747E+00      1.705E+00      1.713E+00      1.321E+00
Tl-208           2.668E-01      5.458E-02      5.723E-02      2.215E-02
U-235     #AB    9.138E-02      3.843E-02      3.887E-02      1.481E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.536E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:09:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

Sample description                                             
243562-008, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329_008.An1

Acquisition information
Start time:                 3/29/2013 15:23:55
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0000E+02) = 

9.0090E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:09:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1104

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.71        5. 343.74   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.90       37.  48.77   0.84  1.866E-02    63.30   3.750  1.747E+00 Th234 
74.76      125.  16.07   0.85  2.829E-02
77.26      178.  11.64   0.85  3.016E-02
92.93       66.  29.80   1.38  3.990E-02    92.59   4.343  1.293E+00 Th234 

93.35   4.100  1.356E+00 Ac228 
93.35   5.760  9.655E-01 U235  
93.35   5.760  9.655E-01 U235  

92.99       54.  33.97   0.87  3.990E-02    92.59   4.343  1.042E+00 Th234 
93.35   4.100  1.094E+00 Ac228 
93.35   5.760  7.786E-01 U235  

121.98        2. 718.76   0.90  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  3.591E-03 Eu154 

142.91       10. 144.47   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  6.368E-02 U235  

186.02       96.  21.27   0.82  4.816E-02   185.72  57.000  1.164E-01 U235  
186.21   3.555  1.868E+00 Ra226 
185.72  57.000  1.164E-01 U235  

238.57      448.   6.12   1.04  4.318E-02   238.63  43.600  7.853E-01 Pb212 
241.73       99.  19.53   1.17  4.285E-02   242.00   7.268  1.056E+00 Pb214 
277.47       20.  61.05   1.05  3.962E-02   277.37   6.600  2.599E-01 Tl208 
295.14      172.  10.92   0.92  3.814E-02   295.22  18.414  7.976E-01 Pb214 
299.95       21.  46.55   0.65  3.774E-02   300.09   3.180  5.840E-01 Pb212 
338.05       95.  16.02   1.14  3.494E-02   338.32  11.400  7.989E-01 Ac228 
344.29        4. 261.36   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.79      331.   7.03   1.03  3.405E-02   351.93  35.600  8.936E-01 Pb214 
570.20        2. 371.84   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 

136 of 384



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:09:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.26      167.   9.95   0.98  2.416E-02   583.19  85.000  2.644E-01 Tl208 
609.34      235.   7.27   1.31  2.345E-02   609.31  45.490  7.083E-01 Bi214 
727.11       60.  16.51   1.39  2.078E-02   727.33   6.650  1.458E+00 Bi212 
860.27       20.  38.45   1.53  1.851E-02   860.53  12.400  2.867E-01 Tl208 
873.61        3. 250.09   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
878.99        9.  70.17   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.31      118.   9.70   1.04  1.779E-02   911.20  26.200  8.470E-01 Ac228 
949.96        1. 366.47   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.14       87.  12.84   0.37  1.704E-02   968.96  15.900  1.071E+00 Ac228 

1112.09        3. 244.50   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.56       52.  17.90   1.01  1.535E-02  1120.29  14.910  7.585E-01 Bi214 
1335.16        3. 160.10   1.85  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.22        6.  71.75   1.90  1.291E-02  1408.01  20.850  7.167E-02 Eu152 
1460.76      281.   6.17   1.14  1.254E-02  1460.82  10.550  6.648E+00 K40   
1620.92        7.  74.67   2.01  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.32       30.  22.94   2.08  1.069E-02  1764.49  15.310  6.068E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.98    74.71       176.        90. 3.167E+03   48.79   0.788  -        
307.96    77.21       172.       138. 4.589E+03   33.36   0.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.01    59.71       130.         5.     0.002   687.48   0.837s
Th-234    250.78    62.90       141.        37.     0.014    97.55   0.841 
Ac-228    372.46    93.35       130.        66.     0.025    59.60   1.378D
U-235     372.46    93.35       139.        54.     0.020    67.95   0.870D
Eu-154    486.87   121.98       113.         2.     0.001  1437.51   0.899s
Pa-234    520.25   130.33       160.       -13.    -0.005   279.07   0.907 
U-235     570.54   142.91       109.        10.     0.004   288.93   0.919s
U-235     650.90   163.02       131.       -12.    -0.004   282.26   0.938s
U-235     742.33   185.90       100.        80.     0.029    42.05   0.960 
Ra-226    742.85   186.02       110.        96.     0.035    42.55   0.824 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:09:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     821.38   205.67       137.        -9.    -0.003   383.17   0.978s
Pb-212    952.90   238.57       127.       443.     0.164    12.23   1.042 
Pb-214    965.51   241.73       110.        99.     0.037    39.07   1.169s
Tl-208   1108.40   277.47        72.        20.     0.008   122.11   1.046s
Pb-214   1179.01   295.14        67.       168.     0.062    21.84   0.920 
Pb-212   1198.26   299.95        45.        21.     0.008    93.09   0.650s
Ac-228   1350.57   338.05        57.        95.     0.035    32.04   1.138 
Eu-152   1375.52   344.29        55.         4.     0.002   522.72   1.107s
Pb-214   1405.52   351.79        72.       325.     0.120    14.07   1.026 
Pa-234   2278.86   570.20        33.         2.     0.001   743.68   1.303s
Tl-208   2331.12   583.26        34.       163.     0.060    19.90   0.978s
Bi-214   2435.42   609.34        26.       226.     0.084    14.54   1.314 
Cs-137   2645.82   661.94        35.        -2.    -0.001   952.85   1.379s
Bi-212   2906.53   727.11        13.        60.     0.022    33.02   1.394 
Eu-152   3112.01   778.47        30.        -3.    -0.001   527.16   1.471s
Bi-212   3134.23   784.03        30.        -7.    -0.002   246.96   1.476s
Tl-208   3439.30   860.27        24.        20.     0.007    76.90   1.534s
Eu-154   3492.68   873.61        22.         3.     0.001   500.19   1.543s
Pa-234   3514.23   878.99        17.         9.     0.003   140.35   1.548s
Pa-234   3526.51   882.06        31.        -5.    -0.002   356.59   1.550s
Ac-228   3643.54   911.31        12.       118.     0.044    19.40   1.043s
Pa-234   3798.22   949.96        10.         1.     0.000   732.93   1.596s
Ac-228   3874.99   969.14        12.        87.     0.032    25.67   0.370s
Eu-154   3981.37   995.72        17.        -3.    -0.001   384.87   1.632s
Eu-154   4019.71  1005.30        24.        -1.     0.000  1303.75   1.638s
Eu-152   4447.16  1112.09        23.         3.     0.001   489.01   1.712s
Bi-214   4481.07  1120.56        13.        52.     0.019    35.81   1.008s
Eu-154   5096.57  1274.29        25.        -5.    -0.002   294.37   1.816s
Co-60    5340.31  1335.16        10.         3.     0.001   320.19   1.852s
Eu-152   5632.91  1408.22         6.         6.     0.002   143.50   1.896s
K-40     5843.41  1460.77        25.       260.     0.096    12.81   1.140s
Bi-212   6484.97  1620.92         9.         7.     0.002   149.34   2.013s
Bi-214   7059.56  1764.32         8.        30.     0.011    45.89   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.0332E-01                                      5.12E+12             
911.20 8.470E-01  (P 5.706E-02 9.70E+00 2.62E+01 G  
968.96 1.071E+00  (P 9.961E-02 1.28E+01 1.59E+01 G  
338.32 7.989E-01  (P 1.469E-01 1.60E+01 1.14E+01 G  

Energy duplication    
93.35 1.356E+00 +   5.429E-01 2.98E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:09:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.8902E-02                                      1.58E+05             
59.54 2.890E-02 ?(  1.622E-01 3.44E+02 3.59E+01 G  

Bi-212   N   1.4219E+00                                      5.12E+12             
727.33 1.458E+00  (  1.997E-01 1.65E+01 6.65E+00 G  
785.37-1.009E+00 -   1.948E+00 1.23E+02 1.11E+00 G  

1620.74 1.261E+00 ?(  1.323E+00 7.47E+01 1.51E+00 G  

Bi-214   N   7.2072E-01                                      5.84E+05             
609.31 7.083E-01  (P 3.684E-02 7.27E+00 4.55E+01 G  

1120.29 7.585E-01  (P 1.223E-01 1.79E+01 1.49E+01 G  
1764.49 6.068E-01 -   1.380E-01 2.29E+01 1.53E+01 G  

Co-60    T   7.4677E-03                                      1.93E+03             
1332.49 7.468E-03 ?(  1.836E-02 1.60E+02 1.00E+02 G  
1173.23-8.910E-04 %   2.597E-02 1.78E+03 9.98E+01 G  

Cs-137   I  -3.1462E-03                                      1.10E+04             
661.66-3.146E-03 ?(  2.439E-02 4.76E+02 8.50E+01 G  

Eu-152   I   4.1374E-02                                      4.94E+03             
344.28 1.493E-02 &(  6.314E-02 2.61E+02 2.66E+01 G  
121.78 2.557E-03 %   6.897E-02 1.64E+03 2.84E+01 G  
778.90-3.930E-02 +   1.665E-01 2.64E+02 1.30E+01 G  
964.08 2.609E-03 &   1.984E-01 4.62E+03 1.45E+01 G  

1112.08 4.670E-02 ?(  1.826E-01 2.45E+02 1.34E+01 G  
1408.01 7.167E-02 ?(  6.895E-02 7.18E+01 2.09E+01 G  

Eu-154   I   4.0876E-02                                      3.14E+03             
873.18 4.088E-02 &(  1.634E-01 2.50E+02 1.22E+01 G  
123.07 3.591E-03 -   4.232E-02 7.19E+02 4.04E+01 G  

1274.43-3.510E-02 +   8.117E-02 1.47E+02 3.49E+01 G  
723.30-5.574E-03 %   1.093E-01 1.20E+03 2.00E+01 G  

1004.72-1.226E-02 +   1.303E-01 6.52E+02 1.79E+01 G  
996.25-6.097E-02 +   1.849E-01 1.92E+02 1.05E+01 G  

K-40     N   6.5519E+00                                      4.57E+11             
1460.82 6.552E+00  (P 2.955E-01 6.41E+00 1.06E+01 G  

Pa-234   N   2.6530E-02                                      1.63E+12             
131.30-4.846E-02 ?(  1.092E-01 1.40E+02 1.82E+01 G  
569.50 3.260E-02 &(  1.965E-01 3.72E+02 9.30E+00 G  
946.00 1.831E-02 &(  1.073E-01 3.66E+02 1.35E+01 G  
880.52 1.617E-01 ?(  1.652E-01 7.02E+01 1.05E+01 G  
883.24-8.723E-02 +   2.474E-01 1.78E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.8525E-01                                      5.12E+12             
238.63 7.853E-01  (P 4.653E-02 6.12E+00 4.36E+01 G  
300.09 5.840E-01 - P 4.345E-01 4.65E+01 3.18E+00 G  

Pb-214   N   8.6089E-01                                      5.84E+05             
351.93 8.936E-01  (P 5.462E-02 7.03E+00 3.56E+01 G  
295.22 7.976E-01  (P 9.075E-02 1.09E+01 1.84E+01 G  
242.00 1.056E+00 + P 2.623E-01 1.95E+01 7.27E+00 G  

Ra-226   N   1.8676E+00                                      5.84E+05             
186.21 1.868E+00  (  4.768E-01 2.13E+01 3.56E+00 G  

Th-234   N   1.7474E+00                                      1.63E+12             
63.30 1.747E+00  (  1.321E+00 4.88E+01 3.75E+00 G  
92.59 2.397E-02 %   6.495E-01 1.65E+03 4.34E+00 G  

Tl-208   N   2.6680E-01                                      5.12E+12             
583.19 2.644E-01  (P 2.215E-02 9.95E+00 8.50E+01 G  
277.37 2.599E-01 ?(P 2.517E-01 6.11E+01 6.60E+00 G  
860.53 2.867E-01 ?(P 1.664E-01 3.85E+01 1.24E+01 G  

U-235    N   9.1376E-02                                      2.57E+11             
143.77 6.368E-02 &(  1.481E-01 1.44E+02 1.09E+01 G  
205.32-1.259E-01 +   3.911E-01 1.92E+02 5.02E+00 G  
163.36-1.548E-01 +   3.521E-01 1.41E+02 5.08E+00 G  
185.72 9.669E-02  (  2.834E-02 2.10E+01 5.70E+01 G  

Energy duplication    
93.35 7.786E-01     3.991E-01 3.40E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.71       130.         5.     0.002   687.48   2.890E-02   
Th-234      62.90       141.        37.     0.014    97.55   1.747E+00   
U-235       93.35       139.        54.     0.020    67.95   7.786E-01   
Eu-154     121.98       113.         2.     0.001  1437.51   3.591E-03   
Pa-234     130.33       160.       -13.    -0.005   279.07  -4.846E-02   
U-235      142.91       109.        10.     0.004   288.93   6.368E-02   
U-235      163.02       131.       -12.    -0.004   282.26  -1.548E-01   
U-235      185.90       100.        80.     0.029    42.05   9.669E-02   
U-235      205.67       137.        -9.    -0.003   383.17  -1.259E-01   
Eu-152     344.29        55.         4.     0.002   522.72   1.493E-02   
Pa-234     570.20        33.         2.     0.001   743.68   3.260E-02   
Cs-137     661.94        35.        -2.    -0.001   952.85  -3.146E-03   
Eu-152     778.47        30.        -3.    -0.001   527.16  -3.930E-02   
Eu-154     873.61        22.         3.     0.001   500.19   4.088E-02   
Pa-234     878.99        17.         9.     0.003   140.35   1.617E-01   
Pa-234     882.06        31.        -5.    -0.002   356.59  -8.723E-02   
Pa-234     949.96        10.         1.     0.000   732.93   1.831E-02   
Eu-154     995.72        17.        -3.    -0.001   384.87  -6.097E-02   
Eu-154    1005.30        24.        -1.     0.000  1303.75  -1.226E-02   
Eu-152    1112.09        23.         3.     0.001   489.01   4.670E-02   
Eu-154    1274.29        25.        -5.    -0.002   294.37  -3.510E-02   
Co-60     1335.16        10.         3.     0.001   320.19   7.468E-03   
Eu-152    1408.22         6.         6.     0.002   143.50   7.167E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.0332E-01    9.0332E-01   1.4026E-01    1.5478E-01  5.706E-02
Am-241 #A    2.8897E-02    2.8902E-02   1.9869E-01    1.9871E-01  1.622E-01
Bi-212       1.4219E+00    1.4219E+00   4.6956E-01    4.7517E-01  1.997E-01
Bi-214       7.2069E-01    7.2072E-01   1.0883E-01    1.1366E-01  3.684E-02
Co-60  #A    7.3740E-03    7.4677E-03   2.3911E-02    2.3914E-02  1.836E-02
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Cs-137 #A   -3.1392E-03   -3.1462E-03   2.9979E-02    2.9979E-02  2.439E-02
Eu-152 #A    4.1171E-02    4.1374E-02   5.9372E-02    5.9419E-02  6.314E-02
Eu-154 #A    4.0561E-02    4.0876E-02   2.0446E-01    2.0447E-01  1.634E-01
K-40         6.5519E+00    6.5519E+00   8.9604E-01    9.5464E-01  2.955E-01
Pa-234 #A    2.6530E-02    2.6530E-02   3.7234E-02    3.7815E-02  1.092E-01
Pb-212       7.8525E-01    7.8525E-01   9.7227E-02    1.1692E-01  4.653E-02
Pb-214       8.6085E-01    8.6089E-01   1.1460E-01    1.2421E-01  5.462E-02
Ra-226       1.8675E+00    1.8676E+00   7.9464E-01    8.0468E-01  4.768E-01
Th-234 #     1.7474E+00    1.7474E+00   1.7045E+00    1.7125E+00  1.321E+00
Tl-208       2.6680E-01    2.6680E-01   5.4582E-02    5.7235E-02  2.215E-02
U-235  #A    9.1376E-02    9.1376E-02   3.8426E-02    3.8873E-02  1.481E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.338E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.3378401E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-025                Received:        02/22/13                      
Lab ID:          243562-009                    Prepared:        02/28/13 14:55                
Matrix:          Soil                          Analyzed:        03/29/13 16:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00895 U       0.204          0.168            0.9     
Bismuth-212                           1.94            0.486          0.161                    
Bismuth-214                           0.922           0.128          0.0507                   
Cesium-137                           -0.00453 U       0.0274         0.0222           0.07    
Cobalt-60                            -0.00175 U       0.0278         0.0226           0.03    
Europium-152                          0.0283 U        0.0564         0.0715           0.1     
Europium-154                          0.0185 U        0.0439         0.175            0.2     
Lead-212                              0.960           0.102          0.0470                   
Lead-214                              1.03            0.126          0.0514                   
Potassium-40                          8.34            0.913          0.245                    
Protactinium-234                      0.0308 U        0.0413         0.109                    
Radium-226 (By Bismuth-214)           0.922           0.128          0.0507           0.2     
Thallium-208                          0.352           0.0583         0.0236                   
Thorium-232 (By Actinium-228)         0.954           0.141          0.0721           0.9     
Thorium-234                           0.701 U         0.548          1.36                     
Uranium-235                           0.0771 U        0.0395         0.176            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-009                   Client ID : 12-PCT-314-025        

Seqnum : 1513127187009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130329_009                                Batch         : 195868                       Time      : 29-MAR-2013 16:12     

Cal    : 29-MAR-2013 07:58:03,09-JAN-2013 12:22:14     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332 g                        Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   -0.00895      0.168  .20429       .20429       0.0041    u    
Bismuth-212                     1.94          0.161  .4859        .49597       0.053     u    
Bismuth-214                     0.922         0.0507 .12788       .13458       0.012     u    
Cesium-137                      -0.00453      0.0222 .02742       .027421      0.0047    u    
Cobalt-60                       -0.00175      0.0226 .02777       .02777       0.0063    u    
Europium-152                    0.0283        0.0715 .056436      .056459      -0.0023   u    
Europium-154                    0.0185        0.175  .043863      .043874      0.014     u    
Lead-212                        0.960         0.0470 .10221       .12943       -0.00046  u    
Lead-214                        1.03          0.0514 .1257        .13825       0.0039    u    
Potassium-40                    8.34          0.245  .91343       1.005        -0.43     u    
Protactinium-234                0.0308        0.109  .041269      .041975      0.035     u    
Radium-226 (By Bismuth-214)     0.922         0.0507 .12788       .13458       0.012     u    
Thallium-208                    0.352         0.0236 .058316      .062585      -0.000012 u    
Thorium-232 (By Actinium-228)   0.954         0.0721 .14095       .15699       -0.043    u    
Thorium-234                     0.701         1.36   .54781       .55181       0.16      u    
Uranium-235                     0.0771        0.176  .039517      .039827      0.057     u    

u=use  

Page 1 of 1                                                                                                             1513127187009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-025          
Sample Description: 243562-009, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130329_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:29           Live Time: 2700   sec

Acquisition Time: 3/29/2013 16:12:42        Real Time: 2705   sec
Analysis Time: 3/29/2013 16:57           Dead Time: 0.19   %

Analysis Quantity: 3.320E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.542E-01      1.410E-01      1.570E-01      7.213E-02
Am-241    #AB   -8.951E-03      2.043E-01      2.043E-01      1.679E-01
Bi-212    #      1.942E+00      4.859E-01      4.960E-01      1.608E-01
Bi-214           9.222E-01      1.279E-01      1.346E-01      5.074E-02
Co-60     #AB   -1.752E-03      2.777E-02      2.777E-02      2.264E-02
Cs-137    #AB   -4.528E-03      2.742E-02      2.742E-02      2.215E-02
Eu-152    #AB    2.833E-02      5.644E-02      5.646E-02      7.149E-02
Eu-154    #AB    1.850E-02      4.386E-02      4.387E-02      1.751E-01
K-40             8.337E+00      9.134E-01      1.005E+00      2.450E-01
Pa-234    #AB    3.080E-02      4.127E-02      4.198E-02      1.086E-01
Pb-212           9.602E-01      1.022E-01      1.294E-01      4.698E-02
Pb-214           1.034E+00      1.257E-01      1.382E-01      5.136E-02
Ra-226    #      1.471E+00      7.132E-01      7.201E-01      4.689E-01
Th-234    #AB    7.006E-01      5.478E-01      5.518E-01      1.356E+00
Tl-208           3.519E-01      5.832E-02      6.258E-02      2.363E-02
U-235     #AB    7.713E-02      3.952E-02      3.983E-02      1.764E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.683E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_009.An1               

Sample description                                             
243562-009, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329_009.An1

Acquisition information
Start time:                 3/29/2013 16:12:42
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3200E+02) = 

8.1407E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0769

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44       13. 150.15   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.577E-01 Th234 
74.79      158.  14.35   0.85  2.832E-02
77.28      248.   9.76   0.85  3.018E-02
87.25      104.  19.94   0.96  3.669E-02
90.19       47.  39.10   0.87  3.953E-02    92.59   4.343  8.241E-01 Th234 

92.59   4.343  8.241E-01 Th234 
93.35   5.760  6.156E-01 U235  

93.07       83.  26.57   0.87  3.990E-02    93.35   5.760  1.093E+00 U235  
93.35   4.100  1.536E+00 Ac228 

93.22      108.  21.26   1.06  3.990E-02    93.35   5.760  1.423E+00 U235  
93.35   4.100  2.000E+00 Ac228 

122.94       15. 118.58   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.86        2. 924.60   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.161E-02 U235  
163.50       13. 138.09   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.559E-01 U235  
186.06       75.  25.62   0.96  4.819E-02   185.72  57.000  8.268E-02 U235  

186.21   3.555  1.327E+00 Ra226 
185.72  57.000  8.268E-02 U235  

186.16       84.  24.24   1.17  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.471E+00 Ra226 

209.10       53.  37.02   0.79  4.605E-02
238.53      605.   5.27   0.85  4.319E-02   238.63  43.600  9.602E-01 Pb212 
241.79      134.  14.89   1.17  4.285E-02   242.00   7.268  1.297E+00 Pb214 
277.15       24.  60.52   1.05  3.962E-02   277.37   6.600  2.792E-01 Tl208 
295.06      191.  10.48   1.11  3.815E-02   295.22  18.414  8.001E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.24       51.  29.61   0.87  3.774E-02   300.09   3.180  1.281E+00 Pb212 
338.32      123.  14.97   1.21  3.494E-02   338.32  11.400  9.142E-01 Ac228 
351.81      422.   5.99   1.08  3.405E-02   351.93  35.600  1.034E+00 Pb214 
568.94        8. 113.05   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.086E-01 Pa234 
583.30      243.   8.13   1.16  2.416E-02   583.19  85.000  3.498E-01 Tl208 
609.38      330.   6.75   1.37  2.345E-02   609.31  45.490  9.091E-01 Bi214 
727.27       89.  12.51   1.33  2.078E-02   727.33   6.650  1.942E+00 Bi212 
778.25        7. 108.08   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.52       11.  82.65   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.37       28.  31.49   1.40  1.851E-02   860.53  12.400  3.666E-01 Tl208 
911.26      144.   9.47   1.18  1.779E-02   911.20  26.200  9.322E-01 Ac228 
946.82        7.  94.99   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  8.513E-02 Pa234 
962.49        2. 317.83   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.96       92.  12.52   1.25  1.704E-02   968.96  15.900  1.019E+00 Ac228 

1120.19       73.  15.30   0.71  1.535E-02  1120.29  14.910  9.620E-01 Bi214 
1408.19        6. 107.89   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      383.   5.23   1.27  1.254E-02  1460.82  10.550  8.337E+00 K40   
1620.16        7.  83.33   2.01  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.48       42.  17.39   2.08  1.069E-02  1764.49  15.310  7.713E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.14    74.75       239.       129. 4.548E+03   40.46   0.855  -        
308.11    77.25       211.       201. 6.652E+03   25.69   0.788  -        
348.08    87.25       149.       104. 2.840E+03   39.87   0.961  -        
835.09   209.10       137.        53. 1.147E+03   74.04   0.787 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.95    63.44       182.        13.     0.005   300.29   0.841s
Th-234    359.82    90.19       145.        47.     0.017    78.19   0.870s
U-235     372.46    93.35       204.        83.     0.031    53.15   0.870D
Ac-228    372.46    93.35       170.       108.     0.040    42.53   1.063D
Eu-152    483.64   121.17       176.       -23.    -0.008   170.62   0.898s
Eu-154    490.70   122.94       142.        15.     0.005   237.15   0.899s
Pa-234    524.30   131.34       194.       -15.    -0.005   272.65   0.907s
U-235     574.34   143.86       190.         2.     0.001  1849.21   0.919s
U-235     652.82   163.50       156.        13.     0.005   276.18   0.938s
U-235     742.99   186.06       149.        75.     0.028    51.23   0.960s
Ra-226    743.40   186.16       130.        84.     0.031    48.48   1.174s
Pb-212    952.71   238.53       158.       600.     0.222    10.55   0.851 
Pb-214    965.76   241.79       115.       134.     0.050    29.78   1.166s
Tl-208   1107.11   277.15       100.        24.     0.009   121.03   1.046s
Pb-214   1178.68   295.06        77.       186.     0.069    20.97   1.111 
Pb-212   1199.43   300.24        75.        51.     0.019    59.21   0.873 
Ac-228   1351.65   338.32        74.       121.     0.045    29.94   1.208 
Eu-152   1376.97   344.65        86.        -7.    -0.003   370.66   1.107s
Pb-214   1405.59   351.81        78.       416.     0.154    11.97   1.079 
Pa-234   2273.83   568.94        39.         8.     0.003   226.10   1.303s
Tl-208   2331.27   583.30        48.       238.     0.088    16.26   1.164 
Bi-214   2435.58   609.38        59.       322.     0.119    13.50   1.367 
Cs-137   2644.01   661.49        35.        -3.    -0.001   605.57   1.379s
Eu-154   2894.58   724.12        69.       -15.    -0.006   164.37   1.428s
Bi-212   2907.17   727.27        10.        89.     0.033    25.02   1.331s
Eu-152   3111.11   778.25        24.         7.     0.003   216.16   1.471s
Bi-212   3140.22   785.52        33.        11.     0.004   165.29   1.476s
Tl-208   3439.71   860.37        19.        28.     0.010    62.98   1.400 
Ac-228   3643.34   911.26        23.       144.     0.053    18.94   1.184s
Pa-234   3785.65   946.82        16.         7.     0.002   189.97   1.596s
Eu-152   3848.37   962.49        28.         2.     0.001   635.66   1.609s
Ac-228   3874.25   968.96        14.        92.     0.034    25.04   1.246 
Eu-154   4017.13  1004.66        23.        -2.    -0.001   683.02   1.638s
Bi-214   4479.60  1120.19        19.        73.     0.027    30.59   0.711s
Co-60    4694.18  1173.79        34.        -6.    -0.002   296.90   1.752s
Co-60    5326.32  1331.66        18.        -1.     0.000  1585.38   1.852s
Eu-152   5632.81  1408.19        15.         6.     0.002   215.78   1.896s
K-40     5843.05  1460.68        21.       366.     0.135    10.46   1.273s
Bi-212   6481.93  1620.16        15.         7.     0.003   166.66   2.013s
Bi-214   7060.21  1764.48         6.        42.     0.016    34.79   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_009.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.5418E-01                                      5.12E+12             
911.20 9.322E-01  (P 7.213E-02 9.47E+00 2.62E+01 G  
968.96 1.019E+00  (P 9.857E-02 1.25E+01 1.59E+01 G  
338.32 9.142E-01  (P 1.520E-01 1.50E+01 1.14E+01 G  

Energy duplication    
93.35 2.000E+00 +   5.591E-01 2.13E+01 4.10E+00 XA 

Am-241   I  -8.9508E-03                                      1.58E+05             
59.54-8.951E-03 %(  1.679E-01 1.14E+03 3.59E+01 G  

Bi-212   N   1.9418E+00                                      5.12E+12             
727.33 1.942E+00 @(  1.608E-01 1.25E+01 6.65E+00 G  
785.37 1.465E+00 &   1.852E+00 8.26E+01 1.11E+00 G  

1620.74 1.265E+00 -   1.556E+00 8.33E+01 1.51E+00 G  

Bi-214   N   9.2219E-01                                      5.84E+05             
609.31 9.091E-01  (P 5.074E-02 6.75E+00 4.55E+01 G  

1120.29 9.620E-01  (P 1.336E-01 1.53E+01 1.49E+01 G  
1764.49 7.713E-01 -   1.015E-01 1.74E+01 1.53E+01 G  

Co-60    T  -1.7516E-03                                      1.93E+03             
1332.49-1.752E-03 ?(  2.264E-02 7.93E+02 1.00E+02 G  
1173.23-1.196E-02 +   2.808E-02 1.48E+02 9.98E+01 G  

Cs-137   I  -4.5280E-03                                      1.10E+04             
661.66-4.528E-03 ?(  2.215E-02 3.03E+02 8.50E+01 G  

Eu-152   I   2.8334E-02                                      4.94E+03             
344.28-2.390E-02 &(  7.149E-02 1.85E+02 2.66E+01 G  
121.78-4.997E-02 +   6.807E-02 8.53E+01 2.84E+01 G  
778.90 8.000E-02 ?(  1.332E-01 1.08E+02 1.30E+01 G  
964.08 2.950E-02  (  1.513E-01 3.18E+02 1.45E+01 G  

1112.08 2.105E-03 %   1.563E-01 4.51E+03 1.34E+01 G  
1408.01 6.200E-02 ?(  1.013E-01 1.08E+02 2.09E+01 G  

Eu-154   I   1.8496E-02                                      3.14E+03             
873.18 5.084E-03 &(  1.751E-01 2.10E+03 1.22E+01 G  
123.07 2.254E-02 ?(  4.294E-02 1.19E+02 4.04E+01 G  

1274.43 0.000E+00 -   7.006E-02 1.00E+03 3.49E+01 G  
723.30-1.091E-01 +   1.403E-01 8.22E+01 2.00E+01 G  

1004.72-2.083E-02 +   1.147E-01 3.42E+02 1.79E+01 G  
996.25 0.000E+00 -   3.018E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.3366E+00                                      4.57E+11             
1460.82 8.337E+00  (P 2.450E-01 5.23E+00 1.06E+01 G  

Pa-234   N   3.0803E-02                                      1.63E+12             
131.30-4.925E-02 ?(  1.086E-01 1.36E+02 1.82E+01 G  
569.50 1.086E-01 ?(  1.924E-01 1.13E+02 9.30E+00 G  
946.00 8.513E-02 ?(  1.215E-01 9.50E+01 1.35E+01 G  
880.52 0.000E+00 -   1.733E-01 1.00E+03 1.05E+01 G  
883.24 3.583E-03 %   2.021E-01 3.43E+03 9.70E+00 G  

Pb-212   N   9.6022E-01                                      5.12E+12             
238.63 9.602E-01  (P 4.698E-02 5.27E+00 4.36E+01 G  
300.09 1.281E+00 + P 5.069E-01 2.96E+01 3.18E+00 G  

Pb-214   N   1.0339E+00                                      5.84E+05             
351.93 1.034E+00  (P 5.136E-02 5.99E+00 3.56E+01 G  
295.22 8.001E-01 - P 8.761E-02 1.05E+01 1.84E+01 G  
242.00 1.297E+00 + P 2.419E-01 1.49E+01 7.27E+00 G  

Ra-226   N   1.4709E+00                                      5.84E+05             
186.21 1.471E+00  (  4.689E-01 2.42E+01 3.56E+00 G  

Th-234   N   7.0062E-01                                      1.63E+12             
63.30 5.577E-01 ?(  1.356E+00 1.50E+02 3.75E+00 G  
92.59 8.241E-01  (  4.924E-01 3.91E+01 4.34E+00 G  

Tl-208   N   3.5194E-01                                      5.12E+12             
583.19 3.498E-01  (P 2.363E-02 8.13E+00 8.50E+01 G  
277.37 2.792E-01 - P 2.693E-01 6.05E+01 6.60E+00 G  
860.53 3.666E-01  (P 1.337E-01 3.15E+01 1.24E+01 G  

U-235    N   7.7131E-02                                      2.57E+11             
143.77 1.161E-02 ?(  1.764E-01 9.25E+02 1.09E+01 G  
205.32 1.796E-02 %   4.046E-01 1.37E+03 5.02E+00 G  
163.36 1.559E-01  (  3.475E-01 1.38E+02 5.08E+00 G  
185.72 8.268E-02  (  3.117E-02 2.56E+01 5.70E+01 G  

Energy duplication    
93.35 1.093E+00     4.361E-01 2.66E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

151 of 384



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:57:53
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329_009.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.44       182.        13.     0.005   300.29   5.577E-01   
Th-234      90.19       145.        47.     0.017    78.19   8.241E-01   
U-235       93.35       204.        83.     0.031    53.15   1.093E+00   
Eu-152     121.17       176.       -23.    -0.008   170.62  -4.997E-02   
Eu-154     122.94       142.        15.     0.005   237.15   2.254E-02   
Pa-234     131.34       194.       -15.    -0.005   272.65  -4.925E-02   
U-235      143.86       190.         2.     0.001  1849.21   1.161E-02   
U-235      163.50       156.        13.     0.005   276.18   1.559E-01   
U-235      186.06       149.        75.     0.028    51.23   8.268E-02   
Eu-152     344.65        86.        -7.    -0.003   370.66  -2.390E-02   
Pa-234     568.94        39.         8.     0.003   226.10   1.086E-01   
Cs-137     661.49        35.        -3.    -0.001   605.57  -4.528E-03   
Eu-154     724.12        69.       -15.    -0.006   164.37  -1.091E-01   
Eu-152     778.25        24.         7.     0.003   216.16   8.000E-02   
Pa-234     946.82        16.         7.     0.002   189.97   8.513E-02   
Eu-152     962.49        28.         2.     0.001   635.66   2.950E-02   
Eu-154    1004.66        23.        -2.    -0.001   683.02  -2.083E-02   
Co-60     1173.79        34.        -6.    -0.002   296.90  -1.196E-02   
Co-60     1331.66        18.        -1.     0.000  1585.38  -1.752E-03   
Eu-152    1408.19        15.         6.     0.002   215.78   6.200E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.5418E-01    9.5418E-01   1.4095E-01    1.5699E-01  7.213E-02
Am-241 #A   -8.9494E-03   -8.9508E-03   2.0429E-01    2.0429E-01  1.679E-01
Bi-212 #     1.9418E+00    1.9418E+00   4.8590E-01    4.9597E-01  1.608E-01
Bi-214       9.2215E-01    9.2219E-01   1.2788E-01    1.3458E-01  5.074E-02
Co-60  #A   -1.7296E-03   -1.7516E-03   2.7770E-02    2.7770E-02  2.264E-02
Cs-137 #A   -4.5180E-03   -4.5280E-03   2.7420E-02    2.7421E-02  2.215E-02
Eu-152 #A    2.8195E-02    2.8334E-02   5.6436E-02    5.6459E-02  7.149E-02
Eu-154 #A    1.8353E-02    1.8496E-02   4.3863E-02    4.3874E-02  1.751E-01
K-40         8.3366E+00    8.3366E+00   9.1343E-01    1.0050E+00  2.450E-01
Pa-234 #A    3.0803E-02    3.0803E-02   4.1269E-02    4.1975E-02  1.086E-01
Pb-212       9.6022E-01    9.6022E-01   1.0221E-01    1.2943E-01  4.698E-02
Pb-214       1.0339E+00    1.0339E+00   1.2570E-01    1.3825E-01  5.136E-02
Ra-226 #     1.4709E+00    1.4709E+00   7.1317E-01    7.2011E-01  4.689E-01
Th-234 #A    7.0062E-01    7.0062E-01   5.4781E-01    5.5181E-01  1.356E+00
Tl-208       3.5194E-01    3.5194E-01   5.8316E-02    6.2585E-02  2.363E-02
U-235  #A    7.7131E-02    7.7131E-02   3.9517E-02    3.9827E-02  1.764E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.597E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5971794E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-026                Received:        02/22/13                      
Lab ID:          243562-010                    Prepared:        02/28/13 15:01                
Matrix:          Soil                          Analyzed:        03/29/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.000543 U        0.194         0.160             0.9    
Bismuth-212                          1.40              0.564         0.292                    
Bismuth-214                          1.04              0.138         0.0475                   
Cesium-137                           0.00675 U         0.0295        0.0237            0.07   
Cobalt-60                            0.00214 U b       0.0149        0.0415            0.03   
Europium-152                         0.0834            0.0823        0.0649            0.1    
Europium-154                         0.0225 U b        0.0465        0.209             0.2    
Lead-212                             1.08              0.105         0.0491                   
Lead-214                             1.02              0.125         0.0512                   
Potassium-40                         9.36              1.07          0.348                    
Protactinium-234                    -0.0910 U          0.147         0.118                    
Radium-226 (By Bismuth-214)          1.04              0.138         0.0475            0.2    
Thallium-208                         0.350             0.0591        0.0246                   
Thorium-232 (By Actinium-228)        1.08              0.175         0.0774            0.9    
Thorium-234                          1.07 U            0.820         1.34                     
Uranium-235                          0.111 U b         0.0643        0.180             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-010                   Client ID : 12-PCT-314-026        

Seqnum : 1503127170009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130329_009                                Batch         : 195868                       Time      : 29-MAR-2013 16:11     

Cal    : 29-MAR-2013 07:41:16,09-JAN-2013 09:04:01     Caldate       : 29-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       0.000543          0.160       .19388            .19388            0.0041         u             

Bismuth-212                         1.40              0.292       .56369            .56821            0.053          u             

Bismuth-214                         1.04              0.0475      .13777            .14563            0.012          u             

Cesium-137                          0.00675           0.0237      .029492           .029494           0.0047         u             

Cobalt-60                           0.00214           0.0415      .014929           .014929           0.0063         MDA+ u b*

Europium-152                        0.0834            0.0649      .082309           .082447           -0.0023        u             

Europium-154                        0.0225            0.209       .046475           .04649            0.014          MDA+ u b*

Lead-212                            1.08              0.0491      .105              .13785            -0.00046       u             

Lead-214                            1.02              0.0512      .12525            .1376             0.0039         u             

Potassium-40                        9.36              0.348       1.0676            1.1667            -0.43          u             

Protactinium-234                    -0.0910           0.118       .14708            .14881            0.035          u             

Radium-226 (By Bismuth-214)         1.04              0.0475      .13777            .14563            0.012          u             

Thallium-208                        0.350             0.0246      .059121           .063288           -0.000012      u             

Thorium-232 (By Actinium-228)       1.08              0.0774      .17478            .19162            -0.043         u             

Thorium-234                         1.07              1.34        .82014            .82636            0.16           u             

Uranium-235                         0.111             0.180       .064336           .064733           0.057          MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503127170009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-026          
Sample Description: 243562-010, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130329_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:24           Live Time: 2700   sec

Acquisition Time: 3/29/2013 16:11:57        Real Time: 2702   sec
Analysis Time: 3/29/2013 16:57           Dead Time: 0.07   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.084E+00      1.748E-01      1.916E-01      7.735E-02
Am-241    #AB    5.431E-04      1.939E-01      1.939E-01      1.597E-01
Bi-212           1.396E+00      5.637E-01      5.682E-01      2.918E-01
Bi-214           1.038E+00      1.378E-01      1.456E-01      4.747E-02
Co-60     #AB    2.140E-03      1.493E-02      1.493E-02      4.145E-02
Cs-137    #AB    6.750E-03      2.949E-02      2.949E-02      2.368E-02
Eu-152    #      8.342E-02      8.231E-02      8.245E-02      6.494E-02
Eu-154    #AB    2.250E-02      4.647E-02      4.649E-02      2.091E-01
K-40             9.364E+00      1.068E+00      1.167E+00      3.484E-01
Pa-234    #AB   -9.096E-02      1.471E-01      1.488E-01      1.178E-01
Pb-212           1.080E+00      1.050E-01      1.378E-01      4.908E-02
Pb-214           1.023E+00      1.253E-01      1.376E-01      5.119E-02
Ra-226           1.765E+00      8.411E-01      8.496E-01      5.526E-01
Th-234     AB    1.069E+00      8.201E-01      8.264E-01      1.336E+00
Tl-208           3.498E-01      5.912E-02      6.329E-02      2.456E-02
U-235     #AB    1.113E-01      6.434E-02      6.473E-02      1.803E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.840E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:57:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_009.An1               

Sample description                                             
243562-010, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329_009.An1

Acquisition information
Start time:                 3/29/2013 16:11:57
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   26 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1565

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
42.70       20.  57.69   0.54  1.586E-03
63.36       34.  64.56   0.83  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.73      172.  13.58   0.84  3.066E-02
77.16      283.   8.99   0.85  3.245E-02
90.05       67.  32.50   0.90  4.038E-02
92.56       52.  41.45   0.86  4.163E-02    92.59   4.343  8.676E-01 Th234 

93.35   5.760  6.486E-01 U235  
93.00       85.  27.59   0.86  4.199E-02    93.35   4.100  1.473E+00 Ac228 

93.35   5.760  1.061E+00 U235  
93.32       59.  36.27   0.86  4.199E-02    93.35   4.100  1.035E+00 Ac228 

93.35   5.760  7.368E-01 U235  
123.09       20. 103.30   0.90  5.016E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  2.927E-02 Eu154 
144.08       28.  74.29   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.523E-01 U235  
163.52       20.  99.52   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.305E-01 U235  
185.97      102.  23.83   1.13  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.765E+00 Ra226 
185.72  57.000  1.100E-01 U235  

186.13       80.  28.91   0.97  4.883E-02   185.72  57.000  8.653E-02 U235  
186.21   3.555  1.389E+00 Ra226 

205.12       14. 138.06   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.820E-01 U235  

238.61      741.   4.22   1.02  4.342E-02   238.63  43.600  1.166E+00 Pb212 
241.74      117.  17.31   1.03  4.311E-02   242.00   7.268  1.120E+00 Pb214 
277.30       32.  46.65   1.07  3.969E-02   277.37   6.600  3.669E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.04      232.   8.64   0.84  3.816E-02   295.22  18.414  9.934E-01 Pb214 
300.17       54.  29.93   0.95  3.774E-02   300.09   3.180  1.343E+00 Pb212 
338.33      163.  12.33   1.02  3.484E-02   338.32  11.400  1.234E+00 Ac228 
344.45        6. 219.62   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.829E-02 Eu152 
351.99      413.   6.12   1.28  3.392E-02   351.93  35.600  1.028E+00 Pb214 
569.78        5. 154.99   1.36  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.35      240.   8.27   1.09  2.388E-02   583.19  85.000  3.485E-01 Tl208 
609.46      357.   6.63   1.26  2.316E-02   609.31  45.490  1.018E+00 Bi214 
662.32        4. 218.47   1.44  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.51       65.  20.18   1.52  2.048E-02   727.33   6.650  1.430E+00 Bi212 
860.58       37.  28.22   0.38  1.821E-02   860.53  12.400  4.925E-01 Tl208 
911.45      155.  10.09   1.98  1.749E-02   911.20  26.200  1.019E+00 Ac228 
964.30       22.  49.33   1.69  1.680E-02   964.08  14.500  2.692E-01 Eu152 

964.08  14.500  2.692E-01 Eu152 
969.20       65.  18.93   1.69  1.674E-02   968.96  15.900  7.335E-01 Ac228 

1110.61        3. 281.50   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  3.911E-02 Eu152 

1120.53       82.  12.47   1.54  1.507E-02  1120.29  14.910  1.099E+00 Bi214 
1171.71        2. 348.87   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.46        6. 103.44   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.577E-02 Eu152 
1461.02      424.   5.42   1.29  1.228E-02  1460.82  10.550  9.364E+00 K40   
1621.35        7.  81.06   2.10  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.73       69.  12.04   0.75  1.046E-02  1764.49  15.310  1.296E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

170.83    42.70        66.        20. 1.286E+04  115.37   0.545  -      s 
298.87    74.72       233.       140. 4.560E+03   35.89   0.835  -        
308.58    77.15       219.       232. 7.152E+03   22.66   0.691  -        
360.14    90.05       191.        67. 1.649E+03   65.00   0.901  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.44    63.36       226.        34.     0.013   129.11   0.829 
Th-234    370.31    92.59       208.        52.     0.019    82.90   0.863D
Ac-228    373.36    93.35       210.        59.     0.022    72.53   0.864D
U-235     373.36    93.35       235.        85.     0.032    55.18   0.864D
Eu-152    488.36   122.11       211.        -4.    -0.001  1056.89   0.896s
Eu-154    492.29   123.09       195.        20.     0.007   206.60   0.897s
Pa-234    521.11   130.30       243.       -28.    -0.010   161.69   0.906s
U-235     576.19   144.08       209.        28.     0.011   148.57   0.920s
U-235     653.96   163.52       183.        20.     0.007   199.04   0.942s
U-235     744.34   186.13       228.        80.     0.030    57.83   0.967 
Ra-226    743.71   185.97       187.       102.     0.038    47.66   1.128 
U-235     820.28   205.12       186.        14.     0.005   276.13   0.988s
Pb-212    954.10   238.58       176.       680.     0.252     9.63   1.122 
Pb-214    966.62   241.72       171.       112.     0.041    41.48   0.875 
Tl-208   1108.92   277.30       105.        32.     0.012    93.30   1.065s
Pb-214   1179.85   295.04        63.       232.     0.086    17.28   0.837 
Pb-212   1200.40   300.17        78.        54.     0.020    59.87   0.946s
Ac-228   1353.00   338.33        84.       163.     0.060    24.66   1.024 
Eu-152   1377.48   344.45        71.         6.     0.002   439.24   1.135s
Pb-214   1407.62   351.99        78.       413.     0.153    12.24   1.282s
Pa-234   2278.67   569.78        33.         5.     0.002   309.97   1.355s
Tl-208   2332.97   583.35        51.       235.     0.087    16.54   1.091 
Bi-214   2437.37   609.46        51.       357.     0.132    13.27   1.256 
Cs-137   2648.83   662.32        39.         4.     0.002   436.95   1.439s
Eu-154   2890.28   722.68        52.        -8.    -0.003   258.25   1.493s
Bi-212   2909.61   727.51        32.        65.     0.024    40.37   1.520 
Tl-208   3441.92   860.58        24.        37.     0.014    56.43   0.383s
Pa-234   3529.18   882.39        32.        -7.    -0.002   256.86   1.624s
Ac-228   3645.46   911.45        26.       155.     0.058    20.18   1.978s
Pa-234   3783.31   945.91        26.        -4.    -0.001   384.36   1.675s
Eu-152   3856.88   964.30        47.        22.     0.008    98.67   1.689s
Ac-228   3876.48   969.20        45.        65.     0.024    37.86   1.693s
Eu-154   3988.85   997.28        35.        -5.    -0.002   322.79   1.713s
Eu-154   4016.75  1004.25        34.        -4.    -0.002   391.52   1.719s
Eu-152   4442.28  1110.61        26.         3.     0.001   563.00   1.797s
Bi-214   4481.98  1120.53         7.        82.     0.030    24.95   1.538 
Co-60    4686.76  1171.71        24.         2.     0.001   697.74   1.839s
Eu-154   5097.72  1274.41        25.        -1.     0.000  1370.28   1.904s
Eu-152   5634.19  1408.46        15.         6.     0.002   206.88   1.984s
K-40     5844.53  1461.02        42.       403.     0.149    10.84   1.286s
Bi-212   6486.26  1621.35        13.         7.     0.003   162.11   2.095s
Bi-214   7060.20  1764.73         0.        69.     0.026    24.08   0.749s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0844E+00                                      5.12E+12             
911.20 1.019E+00  (P 7.735E-02 1.01E+01 2.62E+01 G  
968.96 7.335E-01 - P 1.774E-01 1.89E+01 1.59E+01 G  
338.32 1.234E+00  (P 1.615E-01 1.23E+01 1.14E+01 G  

Energy duplication    
93.35 1.035E+00   P 5.892E-01 3.63E+01 4.10E+00 XA 

Am-241   I   5.4312E-04                                      1.58E+05             
59.54 5.431E-04 %(  1.597E-01 1.78E+04 3.59E+01 G  

Bi-212   N   1.3964E+00                                      5.12E+12             
727.33 1.430E+00  (  2.918E-01 2.02E+01 6.65E+00 G  
785.37 0.000E+00 -   2.388E+00 1.00E+03 1.11E+00 G  

1620.74 1.248E+00 ?(  1.477E+00 8.11E+01 1.51E+00 G  

Bi-214   N   1.0382E+00                                      5.84E+05             
609.31 1.018E+00  (  4.747E-02 6.63E+00 4.55E+01 G  

1120.29 1.099E+00  (  8.189E-02 1.25E+01 1.49E+01 G  
1764.49 1.296E+00 +   4.375E-02 1.20E+01 1.53E+01 G  

Co-60    T   2.1396E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  4.145E-02 1.00E+03 1.00E+02 G  
1173.23 4.282E-03 &(  2.411E-02 3.49E+02 9.98E+01 G  

Cs-137   I   6.7496E-03                                      1.10E+04             
661.66 6.750E-03 ?(  2.368E-02 2.18E+02 8.50E+01 G  

Eu-152   I   8.3421E-02                                      4.94E+03             
344.28 1.829E-02 &(  6.494E-02 2.20E+02 2.66E+01 G  
121.78-8.315E-03 +   7.206E-02 5.28E+02 2.84E+01 G  
778.90 0.000E+00 -   1.910E-01 1.00E+03 1.30E+01 G  
964.08 2.692E-01 ?(  1.970E-01 4.93E+01 1.45E+01 G  

1112.08 3.911E-02 ?(  1.770E-01 2.81E+02 1.34E+01 G  
1408.01 6.577E-02 ?(  1.026E-01 1.03E+02 2.09E+01 G  

Eu-154   I   2.2495E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.091E-01 1.00E+03 1.22E+01 G  
123.07 2.927E-02 ?(  4.861E-02 1.03E+02 4.04E+01 G  

1274.43-6.642E-03 +   7.421E-02 6.85E+02 3.49E+01 G  
723.30-6.028E-02 +   1.235E-01 1.29E+02 2.00E+01 G  

1004.72-4.527E-02 +   1.416E-01 1.96E+02 1.79E+01 G  
996.25-9.499E-02 +   2.434E-01 1.61E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.3638E+00                                      4.57E+11             
1460.82 9.364E+00  (P 3.484E-01 5.42E+00 1.06E+01 G  

Pa-234   N  -9.0963E-02                                      1.63E+12             
131.30-9.096E-02 ?(  1.178E-01 8.08E+01 1.82E+01 G  
569.50 7.258E-02 +   1.781E-01 1.55E+02 9.30E+00 G  
946.00-5.110E-02 +   1.561E-01 1.92E+02 1.35E+01 G  
880.52-1.045E-01 &   2.107E-01 1.28E+02 1.05E+01 G  
883.24 0.000E+00 +   2.611E-01 1.00E+03 9.70E+00 G  

Pb-212   N   1.0799E+00                                      5.12E+12             
238.63 1.080E+00  (P 4.908E-02 4.82E+00 4.36E+01 G  
300.09 1.343E+00 +   5.167E-01 2.99E+01 3.18E+00 G  

Pb-214   N   1.0234E+00                                      5.84E+05             
351.93 1.028E+00 @(  5.119E-02 6.12E+00 3.56E+01 G  
295.22 9.934E-01  (  7.909E-02 8.64E+00 1.84E+01 G  
242.00 1.075E+00  (  2.926E-01 2.07E+01 7.27E+00 G  

Ra-226   N   1.7647E+00                                      5.84E+05             
186.21 1.765E+00  (  5.526E-01 2.38E+01 3.56E+00 G  

Th-234   N   1.0691E+00                                      1.63E+12             
63.30 1.302E+00 ?(  1.336E+00 6.46E+01 3.75E+00 G  
92.59 8.676E-01  (  5.584E-01 4.14E+01 4.34E+00 G  

Tl-208   N   3.4984E-01                                      5.12E+12             
583.19 3.485E-01  (P 2.456E-02 8.27E+00 8.50E+01 G  
277.37 3.669E-01 ?(P 2.735E-01 4.66E+01 6.60E+00 G  
860.53 4.925E-01 +   1.519E-01 2.82E+01 1.24E+01 G  

U-235    N   1.1126E-01                                      2.57E+11             
143.77 1.523E-01 ?(  1.803E-01 7.43E+01 1.09E+01 G  
205.32 1.820E-01 ?(  4.063E-01 1.38E+02 5.02E+00 G  
163.36 2.305E-01  (  3.681E-01 9.95E+01 5.08E+00 G  
185.72 8.653E-02  (  3.802E-02 2.89E+01 5.70E+01 G  

Energy duplication    
93.35 1.061E+00 *   4.437E-01 2.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       235.        85.     0.032    55.18   1.061E+00   
Eu-152     122.11       211.        -4.    -0.001  1056.89  -8.315E-03   
Eu-154     123.09       195.        20.     0.007   206.60   2.927E-02   
Pa-234     130.30       243.       -28.    -0.010   161.69  -9.096E-02   
U-235      144.08       209.        28.     0.011   148.57   1.523E-01   
U-235      163.52       183.        20.     0.007   199.04   2.305E-01   
U-235      186.13       228.        80.     0.030    57.83   8.653E-02   
U-235      205.12       186.        14.     0.005   276.13   1.820E-01   
Eu-152     344.45        71.         6.     0.002   439.24   1.829E-02   
Pa-234     569.78        33.         5.     0.002   309.97   7.258E-02   
Cs-137     662.32        39.         4.     0.002   436.95   6.750E-03   
Eu-154     722.68        52.        -8.    -0.003   258.25  -6.028E-02   
Pa-234     882.39        32.        -7.    -0.002   256.86  -1.045E-01   
Pa-234     945.91        26.        -4.    -0.001   384.36  -5.110E-02   
Eu-152     964.30        47.        22.     0.008    98.67   2.692E-01   
Eu-154     997.28        35.        -5.    -0.002   322.79  -9.499E-02   
Eu-154    1004.25        34.        -4.    -0.002   391.52  -4.527E-02   
Eu-152    1110.61        26.         3.     0.001   563.00   3.911E-02   
Co-60     1171.71        24.         2.     0.001   697.74   4.282E-03   
Eu-154    1274.41        25.        -1.     0.000  1370.28  -6.642E-03   
Eu-152    1408.46        15.         6.     0.002   206.88   6.577E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 16:57:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0844E+00    1.0844E+00   1.7478E-01    1.9162E-01  7.735E-02
Am-241 #A    5.4304E-04    5.4312E-04   1.9388E-01    1.9388E-01  1.597E-01
Bi-212       1.3964E+00    1.3964E+00   5.6369E-01    5.6821E-01  2.918E-01
Bi-214       1.0382E+00    1.0382E+00   1.3777E-01    1.4563E-01  4.747E-02
Co-60  #A    2.1127E-03    2.1396E-03   1.4929E-02    1.4929E-02  4.145E-02
Cs-137 #A    6.7347E-03    6.7496E-03   2.9492E-02    2.9494E-02  2.368E-02
Eu-152 #C    8.3011E-02    8.3421E-02   8.2309E-02    8.2447E-02  6.494E-02
Eu-154 #A    2.2321E-02    2.2495E-02   4.6475E-02    4.6490E-02  2.091E-01
K-40         9.3638E+00    9.3638E+00   1.0676E+00    1.1667E+00  3.484E-01
Pa-234 #A   -9.0963E-02   -9.0963E-02   1.4708E-01    1.4881E-01  1.178E-01
Pb-212       1.0799E+00    1.0799E+00   1.0500E-01    1.3785E-01  4.908E-02
Pb-214       1.0234E+00    1.0234E+00   1.2525E-01    1.3760E-01  5.119E-02
Ra-226       1.7647E+00    1.7647E+00   8.4109E-01    8.4956E-01  5.526E-01
Th-234  A    1.0691E+00    1.0691E+00   8.2014E-01    8.2636E-01  1.336E+00
Tl-208       3.4984E-01    3.4984E-01   5.9121E-02    6.3288E-02  2.456E-02
U-235  #A    1.1126E-01    1.1126E-01   6.4336E-02    6.4733E-02  1.803E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.5 keV)     1.710E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.5 keV) 1.7100740E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-027                Received:        02/22/13                      
Lab ID:          243562-011                    Prepared:        02/28/13 15:06                
Matrix:          Soil                          Analyzed:        04/01/13 08:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:45                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0277 U        0.186          0.152             0.9     
Bismuth-212                          1.60            0.525          0.224                     
Bismuth-214                          0.864           0.120          0.0388                    
Cesium-137                           0.00197 U       0.0305         0.0249            0.07    
Cobalt-60                            0.00788 U       0.0235         0.0255            0.03    
Europium-152                         0.0754          0.0734         0.0670            0.1     
Europium-154                         0.0365 U        0.0507         0.142             0.2     
Lead-212                             0.928           0.101          0.0467                    
Lead-214                             0.902           0.120          0.0487                    
Potassium-40                         8.74            0.990          0.292                     
Protactinium-234                     0.0141 U        0.0473         0.113                     
Radium-226 (By Bismuth-214)          0.864           0.120          0.0388            0.2     
Thallium-208                         0.368           0.0541         0.0176                    
Thorium-232 (By Actinium-228)        1.14            0.151          0.0829            0.9     
Thorium-234                          1.27 U          0.620          1.37                      
Uranium-235                          0.0937 U        0.0393         0.179             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0

165 of 384



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243562-011                   Client ID : 12-PCT-314-027        

Seqnum : 1503131483003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_003                                Batch         : 195868                       Time      : 01-APR-2013 08:29     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0277        0.152  .18562       .18564       0.0041    u    
Bismuth-212                     1.60          0.224  .52451       .53088       0.053     u    
Bismuth-214                     0.864         0.0388 .12021       .12647       0.012     u    
Cesium-137                      0.00197       0.0249 .030467      .030467      0.0047    u    
Cobalt-60                       0.00788       0.0255 .023528      .023531      0.0063    u    
Europium-152                    0.0754        0.0670 .073364      .073491      -0.0023   u    
Europium-154                    0.0365        0.142  .050681      .050717      0.014     u    
Lead-212                        0.928         0.0467 .10125       .12705       -0.00046  u    
Lead-214                        0.902         0.0487 .1203        .13036       0.0039    u    
Potassium-40                    8.74          0.292  .98969       1.0828       -0.43     u    
Protactinium-234                0.0141        0.113  .047316      .047446      0.035     u    
Radium-226 (By Bismuth-214)     0.864         0.0388 .12021       .12647       0.012     u    
Thallium-208                    0.368         0.0176 .054092      .059068      -0.000012 u    
Thorium-232 (By Actinium-228)   1.14          0.0829 .15129       .17226       -0.043    u    
Thorium-234                     1.27          1.37   .62046       .63195       0.16      u    
Uranium-235                     0.0937        0.179  .039278      .039738      0.057     u    

u=use  

Page 1 of 1                                                                                                             1503131483003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-027          
Sample Description: 243562-011, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:45           Live Time: 2700   sec

Acquisition Time: 4/1/2013 08:29:55         Real Time: 2702   sec
Analysis Time: 4/1/2013 09:15            Dead Time: 0.07   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.137E+00      1.513E-01      1.723E-01      8.291E-02
Am-241    #AB    2.767E-02      1.856E-01      1.856E-01      1.516E-01
Bi-212           1.601E+00      5.245E-01      5.309E-01      2.238E-01
Bi-214           8.643E-01      1.202E-01      1.265E-01      3.883E-02
Co-60     #AB    7.878E-03      2.353E-02      2.353E-02      2.546E-02
Cs-137    #AB    1.969E-03      3.047E-02      3.047E-02      2.491E-02
Eu-152    #      7.541E-02      7.336E-02      7.349E-02      6.703E-02
Eu-154    #AB    3.653E-02      5.068E-02      5.072E-02      1.422E-01
K-40             8.740E+00      9.897E-01      1.083E+00      2.922E-01
Pa-234    #AB    1.413E-02      4.732E-02      4.745E-02      1.126E-01
Pb-212           9.279E-01      1.013E-01      1.270E-01      4.672E-02
Pb-214           9.022E-01      1.203E-01      1.304E-01      4.873E-02
Ra-226    #      2.223E+00      7.985E-01      8.126E-01      4.775E-01
Th-234    #AB    1.268E+00      6.205E-01      6.320E-01      1.368E+00
Tl-208           3.676E-01      5.409E-02      5.907E-02      1.762E-02
U-235     #AB    9.370E-02      3.928E-02      3.974E-02      1.785E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.829E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 09:15:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_003.An1               

Sample description                                             
243562-011, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_003.An1

Acquisition information
Start time:                 4/1/2013 08:29:55
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 09:15:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0963

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.43        5. 335.46   0.86  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.47       19. 105.85   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.033E-01 Th234 
74.85      164.  13.80   0.87  3.081E-02
77.18      211.  11.55   0.88  3.252E-02
93.16      120.  19.89   1.17  4.190E-02    92.59   4.343  2.173E+00 Th234 

93.35   4.100  2.264E+00 Ac228 
93.35   5.760  1.625E+00 U235  
92.59   4.343  2.173E+00 Th234 
93.35   5.760  1.625E+00 U235  

123.38       11. 163.61   0.92  5.016E-02   123.07  40.400    PBC<MDA Eu154 
158.69       31.  50.20   0.33  5.089E-02
164.17       12. 139.81   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.525E-01 U235  
185.96      118.  17.96   1.06  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.223E+00 Ra226 
185.72  57.000  1.385E-01 U235  

186.06       92.  20.96   0.99  4.883E-02   185.72  57.000  1.077E-01 U235  
186.21   3.555  1.729E+00 Ra226 

209.22       51.  34.38   0.73  4.647E-02
238.61      547.   5.39   0.96  4.342E-02   238.63  43.600  9.309E-01 Pb212 
241.70       89.  23.35   1.50  4.308E-02   242.00   7.268  9.248E-01 Pb214 
278.00       19.  68.05   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.12      182.  10.21   0.97  3.815E-02   295.22  18.414  8.468E-01 Pb214 
299.70       33.  44.89   1.10  3.774E-02   300.09   3.180  8.870E-01 Pb212 
338.35      148.  11.47   1.06  3.484E-02   338.32  11.400  1.208E+00 Ac228 
351.97      343.   6.67   1.20  3.392E-02   351.93  35.600  9.262E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 09:15:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
511.03      136.  14.11   0.94  2.618E-02
569.61        4. 211.52   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.34      234.   7.20   1.14  2.388E-02   583.19  85.000  3.676E-01 Tl208 
609.40      288.   6.95   1.15  2.316E-02   609.31  45.490  8.912E-01 Bi214 
661.67        1. 773.55   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.35       67.  16.38   0.93  2.048E-02   727.33   6.650  1.601E+00 Bi212 
785.72       25.  33.68   0.42  1.942E-02   785.37   1.110  3.782E+00 Bi212 
860.58       33.  26.41   0.33  1.821E-02   860.53  12.400  4.736E-01 Tl208 
879.94        2. 292.06   1.60  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.22      152.   9.93   1.57  1.749E-02   911.20  26.200  1.081E+00 Ac228 
945.78        1. 520.90   1.65  1.703E-02   946.00  13.500    PBC<MDA Pa234 
964.71       19.  54.55   1.66  1.680E-02   964.08  14.500  2.621E-01 Eu152 
969.05       96.  12.64   1.36  1.674E-02   968.96  15.900  1.177E+00 Ac228 

1003.28        9.  69.36   1.69  1.631E-02  1004.72  17.860  9.995E-02 Eu154 
1108.09        6.  84.85   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.80       54.  20.79   0.29  1.507E-02  1120.29  14.910  7.823E-01 Bi214 
1173.51        5. 149.33   1.81  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1331.97        2. 326.53   1.91  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.70      368.   5.34   1.25  1.228E-02  1460.82  10.550  8.740E+00 K40   
1764.98       30.  23.09   2.14  1.046E-02  1764.49  15.310  6.177E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.65    74.92       223.       126. 4.083E+03   39.49   0.760  -        
308.96    77.24       245.       170. 5.227E+03   32.39   0.869  -        
634.67   158.69        96.        31. 6.092E+02  100.41   0.334  -      s 
836.74   209.22       108.        51. 1.102E+03   68.77   0.734 AC-228  s 

2043.91   511.03        62.       136. 5.210E+03   28.22   0.936 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 09:15:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.72    59.43       157.         5.     0.002   670.92   0.858s
Th-234    253.88    63.47       202.        19.     0.007   211.70   0.862s
Th-234    373.18    93.30       210.        93.     0.034    48.94   0.892s
Ac-228    373.37    93.35       182.       120.     0.044    39.77   1.171D
U-235     373.37    93.35       244.        78.     0.029    61.02   0.893D
Eu-154    493.47   123.38       158.        11.     0.004   327.23   0.923s
Pa-234    521.41   130.37       189.        -9.    -0.003   435.82   0.932s
U-235     656.58   164.17       135.        12.     0.004   279.62   0.964s
U-235     744.13   186.06       140.        92.     0.034    41.92   0.986s
Ra-226    743.74   185.96       119.       118.     0.044    35.93   1.063s
U-235     819.33   204.86       174.        -9.    -0.004   398.69   1.006s
Pb-212    954.28   238.61       136.       540.     0.200    10.78   0.960 
Pb-214    966.63   241.70       131.        89.     0.033    46.70   1.498s
Tl-208   1111.82   278.00        87.        19.     0.007   136.11   1.077s
Pb-214   1180.30   295.12        69.       182.     0.068    20.43   0.971 
Pb-212   1198.61   299.70        91.        33.     0.012    89.77   1.098s
Ac-228   1353.20   338.35        56.       147.     0.055    22.94   1.063 
Eu-152   1371.56   342.94        65.       -11.    -0.004   210.89   1.140s
Pb-214   1407.68   351.97        60.       343.     0.127    13.33   1.196 
Pa-234   2278.23   569.61        39.         4.     0.002   423.03   1.345s
Tl-208   2333.15   583.34        22.       229.     0.085    14.40   1.141 
Bi-214   2437.39   609.40        29.       288.     0.107    13.91   1.146 
Cs-137   2646.50   661.67        37.         1.     0.000  1547.10   1.423s
Eu-154   2883.32   720.87        34.        -5.    -0.002   337.29   1.474s
Bi-212   2909.23   727.35        16.        67.     0.025    32.75   0.935s
Bi-212   3142.77   785.72        17.        25.     0.009    67.36   0.420s
Tl-208   3442.27   860.58        13.        33.     0.012    52.82   0.327s
Pa-234   3519.73   879.94        25.         2.     0.001   584.12   1.598s
Pa-234   3530.94   882.74        30.        -2.    -0.001   806.67   1.600s
Ac-228   3644.88   911.22        25.       152.     0.056    19.86   1.568 
Pa-234   3783.17   945.78        28.         1.     0.001  1041.79   1.647s
Eu-152   3858.90   964.71        47.        19.     0.007   109.11   1.660s
Ac-228   3876.27   969.05        17.        96.     0.036    25.28   1.359 
Eu-154   3985.28   996.30        25.        -1.     0.000  1326.71   1.684s
Eu-154   4013.23  1003.28        14.         9.     0.003   138.73   1.690s
Eu-152   4432.63  1108.09        11.         6.     0.002   169.69   1.765s
Bi-214   4483.49  1120.80        23.        54.     0.020    41.57   0.292s
Co-60    4694.40  1173.51        23.         5.     0.002   298.66   1.806s
Eu-154   5094.60  1273.52        19.        -3.    -0.001   379.48   1.871s
Co-60    5328.56  1331.97        19.         2.     0.001   653.06   1.907s
K-40     5843.74  1460.70        25.       347.     0.129    10.68   1.250s
Bi-214   7061.73  1764.98         9.        30.     0.011    46.18   2.138s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1368E+00                                      5.12E+12             
911.20 1.081E+00  (P 8.291E-02 9.93E+00 2.62E+01 G  
968.96 1.177E+00  (P 1.174E-01 1.26E+01 1.59E+01 G  
338.32 1.208E+00  (P 1.429E-01 1.15E+01 1.14E+01 G  

Energy duplication    
93.35 2.264E+00 + P 5.962E-01 1.99E+01 4.10E+00 XA 

Am-241   I   2.7667E-02                                      1.58E+05             
59.54 2.767E-02 &(  1.516E-01 3.35E+02 3.59E+01 G  

Bi-212   N   1.6014E+00                                      5.12E+12             
727.33 1.601E+00  (  2.238E-01 1.64E+01 6.65E+00 G  
785.37 3.782E+00 +   1.453E+00 3.37E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.468E-01 1.00E+03 1.51E+00 G  

Bi-214   N   8.6432E-01                                      5.84E+05             
609.31 8.912E-01  (  3.883E-02 6.95E+00 4.55E+01 G  

1120.29 7.823E-01  (  1.625E-01 2.08E+01 1.49E+01 G  
1764.49 6.177E-01 -   1.451E-01 2.31E+01 1.53E+01 G  

Co-60    T   7.8779E-03                                      1.93E+03             
1332.49 4.851E-03 ?(  2.546E-02 3.27E+02 1.00E+02 G  
1173.23 1.091E-02 &(  2.555E-02 1.49E+02 9.98E+01 G  

Cs-137   I   1.9693E-03                                      1.10E+04             
661.66 1.969E-03 ?(  2.491E-02 7.74E+02 8.50E+01 G  

Eu-152   I   7.5413E-02                                      4.94E+03             
344.28-4.023E-02 ?(  6.703E-02 1.05E+02 2.66E+01 G  
121.78 0.000E+00 +   6.916E-02 1.00E+03 2.84E+01 G  
778.90 6.355E-03 &   1.256E-01 1.21E+03 1.30E+01 G  
964.08 2.621E-01 &(  2.143E-01 5.46E+01 1.45E+01 G  

1112.08 1.028E-01 &(  1.271E-01 8.48E+01 1.34E+01 G  
1408.01 0.000E+00 &   8.114E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.6532E-02                                      3.14E+03             
873.18 5.180E-03 %(  1.422E-01 1.67E+03 1.22E+01 G  
123.07 1.794E-02  (  4.754E-02 1.64E+02 4.04E+01 G  

1274.43-2.343E-02 +   7.019E-02 1.90E+02 3.49E+01 G  
723.30-4.033E-02 &   1.081E-01 1.69E+02 2.00E+01 G  

1004.72 9.995E-02 ?(  9.992E-02 6.94E+01 1.79E+01 G  
996.25-2.070E-02 +   2.239E-01 6.63E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.7396E+00                                      4.57E+11             
1460.82 8.740E+00  (P 2.922E-01 5.34E+00 1.06E+01 G  

Pa-234   N   1.4125E-02                                      1.63E+12             
131.30-3.173E-02 ?(  1.126E-01 2.18E+02 1.82E+01 G  
569.50 6.179E-02 &(  2.096E-01 2.12E+02 9.30E+00 G  
946.00 2.048E-02 ?(  1.735E-01 5.21E+02 1.35E+01 G  
880.52 4.323E-02 &(  2.031E-01 2.92E+02 1.05E+01 G  
883.24-3.666E-02 +   2.397E-01 4.03E+02 9.70E+00 G  

Pb-212   N   9.2791E-01                                      5.12E+12             
238.63 9.309E-01  (P 4.672E-02 5.39E+00 4.36E+01 G  
300.09 8.870E-01 &(  6.040E-01 4.49E+01 3.18E+00 G  

Pb-214   N   9.0217E-01                                      5.84E+05             
351.93 9.262E-01  (  4.873E-02 6.67E+00 3.56E+01 G  
295.22 8.468E-01  (  8.959E-02 1.02E+01 1.84E+01 G  
242.00 9.248E-01  (  2.780E-01 2.33E+01 7.27E+00 G  

Ra-226   N   2.2226E+00                                      5.84E+05             
186.21 2.223E+00 *(  4.775E-01 1.80E+01 3.56E+00 G  

Th-234   N   1.2678E+00                                      1.63E+12             
63.30 8.033E-01 &(  1.368E+00 1.06E+02 3.75E+00 G  
92.59 1.669E+00  (  6.091E-01 2.45E+01 4.34E+00 G  

Tl-208   N   3.6759E-01                                      5.12E+12             
583.19 3.676E-01  (P 1.762E-02 7.20E+00 8.50E+01 G  
277.37 2.385E-01 - P 2.712E-01 6.81E+01 6.60E+00 G  
860.53 4.736E-01 +   1.222E-01 2.64E+01 1.24E+01 G  

U-235    N   9.3703E-02                                      2.57E+11             
143.77-6.765E-03 %(  1.785E-01 1.60E+03 1.09E+01 G  
205.32-1.315E-01 +   4.262E-01 1.99E+02 5.02E+00 G  
163.36 1.525E-01 ?(  3.438E-01 1.40E+02 5.08E+00 G  
185.72 1.077E-01 *(  3.227E-02 2.10E+01 5.70E+01 G  

Energy duplication    
93.35 1.052E+00     4.911E-01 3.05E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.43       157.         5.     0.002   670.92   2.767E-02   
Th-234      63.47       202.        19.     0.007   211.70   8.033E-01   
Th-234      93.30       210.        93.     0.034    48.94   1.669E+00   
U-235       93.35       244.        78.     0.029    61.02   1.052E+00   
Eu-154     123.38       158.        11.     0.004   327.23   1.794E-02   
Pa-234     130.37       189.        -9.    -0.003   435.82  -3.173E-02   
U-235      164.17       135.        12.     0.004   279.62   1.525E-01   
U-235      186.06       140.        92.     0.034    41.92   1.077E-01   
U-235      204.86       174.        -9.    -0.004   398.69  -1.315E-01   
Eu-152     342.94        65.       -11.    -0.004   210.89  -4.023E-02   
Pa-234     569.61        39.         4.     0.002   423.03   6.179E-02   
Cs-137     661.67        37.         1.     0.000  1547.10   1.969E-03   
Eu-154     720.87        34.        -5.    -0.002   337.29  -4.033E-02   
Pa-234     879.94        25.         2.     0.001   584.12   4.323E-02   
Pa-234     882.74        30.        -2.    -0.001   806.67  -3.666E-02   
Pa-234     945.78        28.         1.     0.001  1041.79   2.048E-02   
Eu-152     964.71        47.        19.     0.007   109.11   2.621E-01   
Eu-154     996.30        25.        -1.     0.000  1326.71  -2.070E-02   
Eu-154    1003.28        14.         9.     0.003   138.73   9.995E-02   
Eu-152    1108.09        11.         6.     0.002   169.69   1.028E-01   
Eu-154    1273.52        19.        -3.    -0.001   379.48  -2.343E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1368E+00    1.1368E+00   1.5129E-01    1.7226E-01  8.291E-02
Am-241 #A    2.7663E-02    2.7667E-02   1.8562E-01    1.8564E-01  1.516E-01
Bi-212       1.6014E+00    1.6014E+00   5.2451E-01    5.3088E-01  2.238E-01
Bi-214       8.6428E-01    8.6432E-01   1.2021E-01    1.2647E-01  3.883E-02
Co-60  #A    7.7715E-03    7.8779E-03   2.3528E-02    2.3531E-02  2.546E-02
Cs-137 #A    1.9646E-03    1.9693E-03   3.0467E-02    3.0467E-02  2.491E-02
Eu-152 #C    7.5014E-02    7.5413E-02   7.3364E-02    7.3491E-02  6.703E-02
Eu-154 #A    3.6229E-02    3.6532E-02   5.0681E-02    5.0717E-02  1.422E-01
K-40         8.7396E+00    8.7396E+00   9.8969E-01    1.0828E+00  2.922E-01
Pa-234 #A    1.4125E-02    1.4125E-02   4.7316E-02    4.7446E-02  1.126E-01
Pb-212       9.2791E-01    9.2791E-01   1.0125E-01    1.2705E-01  4.672E-02
Pb-214       9.0213E-01    9.0217E-01   1.2030E-01    1.3036E-01  4.873E-02
Ra-226 #     2.2225E+00    2.2226E+00   7.9851E-01    8.1261E-01  4.775E-01
Th-234 #A    1.2678E+00    1.2678E+00   6.2046E-01    6.3195E-01  1.368E+00
Tl-208       3.6759E-01    3.6759E-01   5.4092E-02    5.9068E-02  1.762E-02
U-235  #A    9.3703E-02    9.3703E-02   3.9278E-02    3.9738E-02  1.785E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     1.676E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 1.6762346E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-028                Received:        02/22/13                      
Lab ID:          243562-012                    Prepared:        02/28/13 15:13                
Matrix:          Soil                          Analyzed:        04/01/13 09:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00714 U        0.218          0.179             0.9    
Bismuth-212                          0.798            0.408          0.277                    
Bismuth-214                          0.560            0.0966         0.0400                   
Cesium-137                           0.0244           0.0282         0.0207            0.07   
Cobalt-60                           -0.00956 U        0.0281         0.0217            0.03   
Europium-152                         0.0486 U         0.0796         0.0582            0.1    
Europium-154                         0.0129 U b       0.0434         0.212             0.2    
Lead-212                             0.712            0.102          0.0522                   
Lead-214                             0.659            0.104          0.0458                   
Potassium-40                        14.9              1.28           0.319                    
Protactinium-234                    -0.0160 U         0.0262         0.110                    
Radium-226 (By Bismuth-214)          0.560            0.0966         0.0400            0.2    
Thallium-208                         0.246            0.0487         0.0198                   
Thorium-232 (By Actinium-228)        0.825            0.150          0.105             0.9    
Thorium-234                          0.587 U          0.447          1.19                     
Uranium-235                          0.0712 U         0.0371         0.157             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243562-012                   Client ID : 12-PCT-314-028        

Seqnum : 1513131505004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_004                                Batch         : 195868                       Time      : 01-APR-2013 09:08     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       0.00714           0.179       .21757            .21757            0.0041         u             

Bismuth-212                         0.798             0.277       .40841            .41045            0.053          u             

Bismuth-214                         0.560             0.0400      .096608           .099907           0.012          u             

Cesium-137                          0.0244            0.0207      .028233           .028255           0.0047         u             

Cobalt-60                           -0.00956          0.0217      .028052           .028055           0.0063         u             

Europium-152                        0.0486            0.0582      .079578           .079626           -0.0023        u             

Europium-154                        0.0129            0.212       .043443           .043448           0.014          MDA+ u b*

Lead-212                            0.712             0.0522      .10158            .1174             -0.00046       u             

Lead-214                            0.659             0.0458      .10375            .11005            0.0039         u             

Potassium-40                        14.9              0.319       1.2788            1.481             -0.43          u             

Protactinium-234                    -0.0160           0.110       .026207           .026509           0.035          u             

Radium-226 (By Bismuth-214)         0.560             0.0400      .096608           .099907           0.012          u             

Thallium-208                        0.246             0.0198      .04871            .051224           -0.000012      u             

Thorium-232 (By Actinium-228)       0.825             0.105       .14969            .1612             -0.043         u             

Thorium-234                         0.587             1.19        .44676            .4502             0.16           u             

Uranium-235                         0.0712            0.157       .037138           .037419           0.057          u             

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-028          
Sample Description: 243562-012, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:40           Live Time: 2700   sec

Acquisition Time: 4/1/2013 09:08:21         Real Time: 2704   sec
Analysis Time: 4/1/2013 09:53            Dead Time: 0.14   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.254E-01      1.497E-01      1.612E-01      1.051E-01
Am-241    #AB    7.139E-03      2.176E-01      2.176E-01      1.789E-01
Bi-212    #      7.976E-01      4.084E-01      4.104E-01      2.774E-01
Bi-214           5.599E-01      9.661E-02      9.991E-02      3.997E-02
Co-60     #AB   -9.557E-03      2.805E-02      2.805E-02      2.172E-02
Cs-137    #      2.445E-02      2.823E-02      2.825E-02      2.070E-02
Eu-152    #AB    4.858E-02      7.958E-02      7.963E-02      5.823E-02
Eu-154    #AB    1.293E-02      4.344E-02      4.345E-02      2.121E-01
K-40             1.486E+01      1.279E+00      1.481E+00      3.190E-01
Pa-234    #AB   -1.604E-02      2.621E-02      2.651E-02      1.096E-01
Pb-212           7.118E-01      1.016E-01      1.174E-01      5.215E-02
Pb-214           6.595E-01      1.037E-01      1.100E-01      4.582E-02
Ra-226           1.150E+00      6.364E-01      6.412E-01      4.655E-01
Th-234     AB    5.869E-01      4.468E-01      4.502E-01      1.185E+00
Tl-208           2.455E-01      4.871E-02      5.122E-02      1.975E-02
U-235     #AB    7.122E-02      3.714E-02      3.742E-02      1.574E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.056E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_004.An1               

Sample description                                             
243562-012, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_004.An1

Acquisition information
Start time:                 4/1/2013 09:08:21
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1241

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.15        8. 205.08   0.87  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.69       97.  19.87   0.88  2.827E-02
77.17      154.  13.09   0.88  3.013E-02
92.65       42.  38.06   0.89  3.953E-02    92.59   4.343  7.862E-01 Th234 

93.35   5.760  5.873E-01 U235  
92.91       56.  35.97   0.89  3.990E-02    92.59   4.343  1.031E+00 Th234 
93.41       28.  65.15   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 
123.06       10. 167.97   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
148.04       28.  50.11   0.55  5.016E-02
154.31       26.  50.92   0.69  5.007E-02
185.98       64.  26.07   0.97  4.819E-02   185.72  57.000  7.419E-02 U235  

186.21   3.555  1.191E+00 Ra226 
185.72  57.000  7.419E-02 U235  

186.01       62.  27.68   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.150E+00 Ra226 

205.34       14. 113.68   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.950E-01 U235  

238.59      426.   7.04   0.93  4.318E-02   238.63  43.600  7.118E-01 Pb212 
241.70       64.  29.57   0.75  4.285E-02   242.00   7.268  6.593E-01 Pb214 
277.72       13.  98.26   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.16      157.  11.63   0.94  3.814E-02   295.22  18.414  6.925E-01 Pb214 
299.92       33.  33.52   1.07  3.774E-02   300.09   3.180  8.675E-01 Pb212 
338.32      114.  16.28   1.17  3.494E-02   338.32  11.400  8.906E-01 Ac228 
344.55        2. 455.08   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.75      263.   7.67   1.03  3.405E-02   351.93  35.600  6.738E-01 Pb214 
583.20      163.   9.64   1.42  2.416E-02   583.19  85.000  2.455E-01 Tl208 
609.38      203.   8.25   1.39  2.345E-02   609.31  45.490  5.799E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.24       14.  57.75   1.37  2.217E-02   661.66  84.990  2.444E-02 Cs137 
727.43       37.  25.60   1.42  2.078E-02   727.33   6.650  8.568E-01 Bi212 
785.89        4. 168.37   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.54        8.  81.35   1.52  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.86        5. 132.56   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.15      112.  14.28   1.82  1.779E-02   911.20  26.200  7.627E-01 Ac228 
964.89        7. 135.28   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.29       75.  15.15   0.96  1.704E-02   968.96  15.900  8.821E-01 Ac228 

1120.42       61.  18.52   0.43  1.535E-02  1120.29  14.910  8.528E-01 Bi214 
1274.57        2. 371.61   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.87        6.  81.90   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      634.   4.18   1.84  1.254E-02  1460.82  10.550  1.486E+01 K40   
1620.75        4. 134.66   2.03  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.49       26.  27.28   2.11  1.069E-02  1764.49  15.310  5.005E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.06    74.70       157.        76. 2.681E+03   54.18   0.624  -      s 
307.98    77.18       154.       121. 4.029E+03   35.31   0.767  -        
591.19   148.04        74.        28. 5.503E+02  100.22   0.545  -      s 
616.26   154.31        69.        26. 5.133E+02  101.83   0.685 RA-223  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.93    63.15       125.         8.     0.003   410.16   0.866s
Th-234    369.57    92.59       109.        42.     0.016    76.12   0.892D
Ac-228    372.61    93.35       150.        28.     0.010   130.30   0.893D
U-235     372.61    93.35       172.        56.     0.021    71.93   0.893D
Eu-152    485.96   121.71       191.       -16.    -0.006   252.45   0.918s
Eu-154    491.37   123.06       149.        10.     0.004   335.93   0.919s
Pa-234    521.10   130.50       177.       -20.    -0.007   191.17   0.926s
U-235     742.85   185.98       107.        64.     0.024    52.14   0.975s
Ra-226    742.96   186.01       115.        62.     0.023    55.36   0.975s
U-235     820.23   205.34       124.        14.     0.005   227.36   0.992s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.15   238.59       175.       420.     0.156    14.09   0.926 
Pb-214    965.56   241.70       128.        64.     0.024    59.15   0.747s
Tl-208   1109.59   277.72        87.        13.     0.005   196.53   1.054s
Pb-214   1179.23   295.14        68.       139.     0.052    22.90   1.070 
Pb-212   1198.33   299.92        57.        33.     0.012    67.04   1.074s
Ac-228   1351.86   338.32        76.       111.     0.041    32.56   1.174 
Eu-152   1376.75   344.55        51.         2.     0.001   910.16   1.111s
Pb-214   1405.56   351.75        56.       256.     0.095    15.34   1.026 
Pa-234   2277.32   569.75        47.        -4.    -0.002   454.61   1.297s
Tl-208   2331.12   583.20        30.       158.     0.059    19.29   1.418 
Bi-214   2435.82   609.38        33.       194.     0.072    16.51   1.388 
Cs-137   2647.27   662.24        27.        14.     0.005   115.50   1.370s
Eu-154   2898.32   724.99        55.       -12.    -0.004   184.09   1.418s
Bi-212   2908.08   727.43        27.        37.     0.014    51.21   1.421s
Bi-212   3141.95   785.89        25.         4.     0.002   336.74   1.466s
Tl-208   3440.65   860.54        28.         8.     0.003   162.70   1.522s
Pa-234   3533.99   883.86        18.         5.     0.002   265.12   1.539s
Ac-228   3643.21   911.15        44.       112.     0.041    28.57   1.817 
Eu-152   3858.28   964.89        36.         7.     0.002   270.56   1.598s
Ac-228   3875.89   969.29        18.        75.     0.028    30.31   0.956s
Eu-154   4018.81  1005.00        25.        -1.     0.000  1233.53   1.627s
Bi-214   4480.84  1120.42        22.        61.     0.023    37.04   0.426s
Co-60    4690.08  1172.69        26.        -3.    -0.001   481.81   1.745s
Eu-154   5097.99  1274.57        24.         2.     0.001   743.23   1.813s
Co-60    5326.00  1331.50        15.        -4.    -0.001   293.51   1.851s
Eu-152   5631.83  1407.87        10.         6.     0.002   163.80   1.900s
K-40     5843.66  1460.75        32.       617.     0.228     8.37   1.835 
Bi-212   6484.60  1620.75        10.         4.     0.001   269.31   2.030s
Bi-214   7060.60  1764.49        12.        26.     0.010    54.56   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.2542E-01                                      5.12E+12             
911.20 7.627E-01  (P 1.051E-01 1.43E+01 2.62E+01 G  
968.96 8.821E-01  (P 1.165E-01 1.52E+01 1.59E+01 G  
338.32 8.906E-01  (P 1.623E-01 1.63E+01 1.14E+01 G  

Energy duplication    
93.35 5.419E-01 -   5.565E-01 6.51E+01 4.10E+00 XA 

Am-241   I   7.1394E-03                                      1.58E+05             
59.54 7.139E-03 %(  1.789E-01 1.52E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.9759E-01                                      5.12E+12             
727.33 8.568E-01  (  2.774E-01 2.56E+01 6.65E+00 G  
785.37 6.370E-01 ?(  1.694E+00 1.68E+02 1.11E+00 G  

1620.74 6.548E-01 &(  1.336E+00 1.35E+02 1.51E+00 G  

Bi-214   N   5.5993E-01                                      5.84E+05             
609.31 5.799E-01  (P 3.997E-02 8.25E+00 4.55E+01 G  

1120.29 8.528E-01 + P 1.514E-01 1.85E+01 1.49E+01 G  
1764.49 5.005E-01 ?(  1.554E-01 2.73E+01 1.53E+01 G  

Co-60    T  -9.5572E-03                                      1.93E+03             
1332.49-9.557E-03 ?(  2.172E-02 1.47E+02 1.00E+02 G  
1173.23-6.732E-03 +   2.596E-02 2.41E+02 9.98E+01 G  

Cs-137   I   2.4445E-02                                      1.10E+04             
661.66 2.444E-02 ?(  2.070E-02 5.77E+01 8.50E+01 G  

Eu-152   I   4.8583E-02                                      4.94E+03             
344.28 7.851E-03 ?(  5.823E-02 4.55E+02 2.66E+01 G  
121.78-3.675E-02 +   7.488E-02 1.26E+02 2.84E+01 G  
778.90 2.297E-03 %   1.502E-01 3.98E+03 1.30E+01 G  
964.08 8.472E-02 ?(  1.808E-01 1.35E+02 1.45E+01 G  

1112.08 4.359E-03 %   1.981E-01 2.76E+03 1.34E+01 G  
1408.01 7.540E-02 ?(  8.896E-02 8.19E+01 2.09E+01 G  

Eu-154   I   1.2932E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.121E-01 1.00E+03 1.22E+01 G  
123.07 1.713E-02 ?(  4.660E-02 1.68E+02 4.04E+01 G  

1274.43 1.258E-02 ?(  7.555E-02 3.72E+02 3.49E+01 G  
723.30-9.189E-02 +   1.323E-01 9.20E+01 2.00E+01 G  

1004.72-1.263E-02 +   1.269E-01 6.17E+02 1.79E+01 G  
996.25 5.862E-03 %   2.005E-01 2.08E+03 1.05E+01 G  

K-40     N   1.4864E+01                                      4.57E+11             
1460.82 1.486E+01  (P 3.190E-01 4.18E+00 1.06E+01 G  

Pa-234   N  -1.6036E-02                                      1.63E+12             
131.30-7.156E-02 ?(  1.096E-01 9.56E+01 1.82E+01 G  
569.50-6.061E-02 +   2.219E-01 2.27E+02 9.30E+00 G  
946.00 0.000E+00 &   2.008E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.697E-01 1.00E+03 1.05E+01 G  
883.24 8.815E-02 &(  1.809E-01 1.33E+02 9.70E+00 G  

Pb-212   N   7.1180E-01                                      5.12E+12             
238.63 7.118E-01  (P 5.215E-02 7.04E+00 4.36E+01 G  
300.09 8.675E-01 + P 4.655E-01 3.35E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.5949E-01                                      5.84E+05             
351.93 6.738E-01  (P 4.582E-02 7.67E+00 3.56E+01 G  
295.22 6.318E-01 ?(P 8.716E-02 1.15E+01 1.84E+01 G  
242.00 6.593E-01  (P 2.694E-01 2.96E+01 7.27E+00 G  

Ra-226   N   1.1497E+00                                      5.84E+05             
186.21 1.150E+00 &(  4.655E-01 2.77E+01 3.56E+00 G  

Th-234   N   5.8687E-01                                      1.63E+12             
63.30 3.560E-01 ?(  1.185E+00 2.05E+02 3.75E+00 G  
92.59 7.862E-01  (  4.510E-01 3.81E+01 4.34E+00 G  

Tl-208   N   2.4551E-01                                      5.12E+12             
583.19 2.455E-01  (P 1.975E-02 9.64E+00 8.50E+01 G  
277.37 1.630E-01 - P 2.652E-01 9.83E+01 6.60E+00 G  
860.53 1.150E-01 - P 1.718E-01 8.13E+01 1.24E+01 G  

U-235    N   7.1221E-02                                      2.57E+11             
143.77-1.023E-03 %(  1.574E-01 9.34E+03 1.09E+01 G  
205.32 1.950E-01 ?(  3.551E-01 1.14E+02 5.02E+00 G  
163.36 0.000E+00 &   3.703E-01 1.00E+03 5.08E+00 G  
185.72 7.419E-02  (  2.796E-02 2.61E+01 5.70E+01 G  

Energy duplication    
93.35 7.702E-01     4.234E-01 3.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       172.        56.     0.021    71.93   7.702E-01   
Eu-152     121.71       191.       -16.    -0.006   252.45  -3.675E-02   
Eu-154     123.06       149.        10.     0.004   335.93   1.713E-02   
Pa-234     130.50       177.       -20.    -0.007   191.17  -7.156E-02   
U-235      185.98       107.        64.     0.024    52.14   7.419E-02   
U-235      205.34       124.        14.     0.005   227.36   1.950E-01   
Eu-152     344.55        51.         2.     0.001   910.16   7.851E-03   
Pa-234     569.75        47.        -4.    -0.002   454.61  -6.061E-02   
Cs-137     662.24        27.        14.     0.005   115.50   2.444E-02   
Eu-154     724.99        55.       -12.    -0.004   184.09  -9.189E-02   
Bi-212     727.43        27.        37.     0.014    51.21   8.568E-01   
Bi-212     785.89        25.         4.     0.002   336.74   6.370E-01   
Pa-234     883.86        18.         5.     0.002   265.12   8.815E-02   
Eu-152     964.89        36.         7.     0.002   270.56   8.472E-02   
Eu-154    1005.00        25.        -1.     0.000  1233.53  -1.263E-02   
Co-60     1172.69        26.        -3.    -0.001   481.81  -6.732E-03   
Eu-154    1274.57        24.         2.     0.001   743.23   1.258E-02   
Co-60     1331.50        15.        -4.    -0.001   293.51  -9.557E-03   
Eu-152    1407.87        10.         6.     0.002   163.80   7.540E-02   
Bi-212    1620.75        10.         4.     0.001   269.31   6.548E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.2542E-01    8.2542E-01   1.4969E-01    1.6120E-01  1.051E-01
Am-241 #A    7.1382E-03    7.1394E-03   2.1757E-01    2.1757E-01  1.789E-01
Bi-212 #     7.9759E-01    7.9759E-01   4.0841E-01    4.1045E-01  2.774E-01
Bi-214       5.5990E-01    5.5993E-01   9.6608E-02    9.9907E-02  3.997E-02
Co-60  #A   -9.4280E-03   -9.5572E-03   2.8052E-02    2.8055E-02  2.172E-02
Cs-137 #     2.4387E-02    2.4445E-02   2.8233E-02    2.8255E-02  2.070E-02
Eu-152 #A    4.8326E-02    4.8583E-02   7.9578E-02    7.9626E-02  5.823E-02
Eu-154 #A    1.2825E-02    1.2932E-02   4.3443E-02    4.3448E-02  2.121E-01
K-40         1.4864E+01    1.4864E+01   1.2788E+00    1.4810E+00  3.190E-01
Pa-234 #A   -1.6036E-02   -1.6036E-02   2.6207E-02    2.6509E-02  1.096E-01
Pb-212       7.1180E-01    7.1180E-01   1.0158E-01    1.1740E-01  5.215E-02
Pb-214       6.5946E-01    6.5949E-01   1.0375E-01    1.1005E-01  4.582E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 09:53:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_004.An1               

Ra-226       1.1496E+00    1.1497E+00   6.3639E-01    6.4115E-01  4.655E-01
Th-234  A    5.8687E-01    5.8687E-01   4.4676E-01    4.5020E-01  1.185E+00
Tl-208       2.4551E-01    2.4551E-01   4.8710E-02    5.1224E-02  1.975E-02
U-235  #A    7.1221E-02    7.1221E-02   3.7138E-02    3.7419E-02  1.574E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  148.0 to  2034.8 keV)     1.902E+01  pCi/g         
Total Decayed Activity (  148.0 to  2034.8 keV) 1.9015839E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-027                Sampled:         02/22/13 13:45                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243562-011                    Prepared:        02/28/13 15:07                
Lab ID:          QC678974                      Analyzed:        04/01/13 10:13                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim   RER   Lim

Americium-241                     0.0277 U      0.186       -0.0801 U      0.201       0.162           0.9    NC    40  NC      1   

Bismuth-212                       1.60          0.531        1.53          0.583       0.273                  4.43  40  0.0623  1   

Bismuth-214                       0.864         0.126        0.862         0.135       0.0418                 0.293 40  0.00968 1   

Cesium-137                        0.00197 U     0.0305       0.0109 U      0.0280      0.0219          0.07   NC    40  NC      1   

Cobalt-60                         0.00788 U     0.0235       0.00908 U     0.0252      0.0193          0.03   NC    40  NC      1   

Europium-152                      0.0754        0.0735       0.0192 U      0.0544      0.0696          0.1    NC    40  NC      1   

Europium-154                      0.0365 U      0.0507       0.0797 U      0.123       0.169           0.2    NC    40  NC      1   

Lead-212                          0.928         0.127        0.981         0.134       0.0487                 5.56  40  0.204   1   

Lead-214                          0.902         0.130        0.933         0.132       0.0528                 3.31  40  0.116   1   

Potassium-40                      8.74          1.08         9.66          1.17        0.323                  9.99  40  0.409   1   

Protactinium-234                  0.0141 U      0.0474      -0.0427 U      0.149       0.121                  NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.864         0.126        0.862         0.135       0.0418          0.2    0.293 40  0.00968 1   

Thallium-208                      0.368         0.0591       0.304         0.0583      0.0226                 18.8  40  0.539   1   

Thorium-232 (By Actinium-228)     1.14          0.172        1.08          0.176       0.0769          0.9    4.93  40  0.157   1   

Thorium-234                       1.27 U        0.632        1.01 U        0.732       1.30                   NC    40  NC      1   

Uranium-235                       0.0937 U      0.0397       0.0811 U      0.0465      0.163           0.18   NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243562 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503131483003                                                            Seqnum        : 1503131483005.1                                                         

File          : 1_20130401_003                                                           File          : 1_20130401_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243562-011                                                               Lab ID        : QC678974                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195868                                                                   Batch         : 195868                                                                  

Time          : 01-APR-2013 08:29                                                        Time          : 01-APR-2013 10:13                                                       

Sample Amount : 307 g                                                                    Sample Amount : 307 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.07 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01                                Cal           : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         RL           MSS             MSS          SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma         2 sigma                            Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g    Uncert pCi/g                            Counting        Total                                       

Counting          Total                                                                                           

Americium-241                     0.02767     0.1516     .18562          .18564          -0.08009    0.1623    .20114         .20123               40            1     u      

Bismuth-212                       1.601       0.2238     .52451          .53088          1.532       0.2732    .57768         .58299         4     40    0.062   1     u      

Bismuth-214                       0.8643      0.03883    .12021          .12647          0.8618      0.04179   .12908         .1349          0     40    0.010   1     u      

Cesium-137                        0.001969    0.02491    .030467         .030467         0.01086     0.02189   .027977        .027981              40            1     u      

Cobalt-60                         0.007878    0.02546    .023528         .023531         0.009075    0.01925   .025233        .025236              40            1     u      

Europium-152                      0.07541     0.06703    .073364         .073491         0.01916     0.06955   .054438        .054449              40            1     u      

Europium-154                      0.03653     0.1422     .050681         .050717         0.07972     0.1692    .12282         .1229                40            1     u      

Lead-212                          0.9279      0.04672    .10125          .12705          0.9810      0.04872   .10625         .13368         6     40    0.204   1     u      

Lead-214                          0.9022      0.04873    .1203           .13036          0.9326      0.05279   .12169         .1323          3     40    0.116   1     u      

Potassium-40                      8.740       0.2922     .98969          1.0828          9.658       0.3229    1.0594         1.1654         10    40    0.409   1     u      

Protactinium-234                  0.01413     0.1126     .047316         .047446         -0.04273    0.1205    .14832         .14871               40            1     u      

Radium-226 (By Bismuth-214)       0.8643      0.03883    .12021          .12647          0.8618      0.04179   .12908         .1349          0     40    0.010   1     u      

Thallium-208                      0.3676      0.01762    .054092         .059068         0.3043      0.02263   .054912        .05832         19    40    0.539   1     u      

Thorium-232 (By Actinium-228)     1.137       0.08291    .15129          .17226          1.082       0.07689   .15748         .17592         5     40    0.157   1     u      

Thorium-234                       1.268       1.368      .62046          .63195          1.010       1.298     .72526         .73153               40            1     u      

Uranium-235                       0.09370     0.1785     .039278         .039738         0.08114     0.1628    .046196        .046489              40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-027DUP       
Sample Description: QC678974, 195868, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:45           Live Time: 2700   sec

Acquisition Time: 4/1/2013 10:13:07         Real Time: 2702   sec
Analysis Time: 4/1/2013 10:58            Dead Time: 0.06   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.082E+00      1.575E-01      1.759E-01      7.689E-02
Am-241    #AB   -8.009E-02      2.011E-01      2.012E-01      1.623E-01
Bi-212           1.532E+00      5.777E-01      5.830E-01      2.732E-01
Bi-214           8.618E-01      1.291E-01      1.349E-01      4.179E-02
Co-60     #AB    9.075E-03      2.523E-02      2.524E-02      1.925E-02
Cs-137    #AB    1.086E-02      2.798E-02      2.798E-02      2.189E-02
Eu-152    #AB    1.916E-02      5.444E-02      5.445E-02      6.955E-02
Eu-154    #AB    7.972E-02      1.228E-01      1.229E-01      1.692E-01
K-40             9.658E+00      1.059E+00      1.165E+00      3.229E-01
Pa-234    #AB   -4.273E-02      1.483E-01      1.487E-01      1.205E-01
Pb-212           9.810E-01      1.062E-01      1.337E-01      4.872E-02
Pb-214           9.326E-01      1.217E-01      1.323E-01      5.279E-02
Ra-226    #      1.760E+00      7.745E-01      7.836E-01      4.847E-01
Th-234    #AB    1.010E+00      7.253E-01      7.315E-01      1.298E+00
Tl-208           3.043E-01      5.491E-02      5.832E-02      2.263E-02
U-235     #AB    8.114E-02      4.620E-02      4.649E-02      1.628E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.832E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:58:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_005.An1               

Sample description                                             
QC678974, 195868, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130401_005.An1

Acquisition information
Start time:                 4/1/2013 10:13:07
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:58:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0781

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.19       24.  82.41   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.76      164.  14.26   0.87  3.070E-02
77.16      265.   8.71   0.88  3.247E-02
87.02       63.  32.71   0.58  3.876E-02
93.04       82.  25.76   0.46  4.199E-02    93.35   4.100  1.557E+00 Ac228 

93.35   5.760  1.108E+00 U235  
93.32       57.  35.92   0.89  4.163E-02    92.59   4.343  1.029E+00 Th234 

93.35   5.760  7.693E-01 U235  
93.35   4.100  1.062E+00 Ac228 

93.41       56.  37.04   0.89  4.199E-02    92.59   4.343  1.010E+00 Th234 
93.35   5.760  7.552E-01 U235  
93.35   4.100  1.042E+00 Ac228 

123.10        7. 265.37   0.92  5.016E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.198E-02 Eu154 

144.01        4. 410.59   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.424E-02 U235  

185.81       94.  22.00   0.59  4.882E-02   185.72  57.000  1.097E-01 U235  
186.21   3.555  1.760E+00 Ra226 
185.72  57.000  1.097E-01 U235  

204.99       15. 119.09   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.081E-01 U235  

209.27       60.  25.86   0.57  4.646E-02
238.58      572.   5.35   0.97  4.342E-02   238.63  43.600  9.743E-01 Pb212 
241.77      120.  16.55   1.60  4.308E-02   242.00   7.268  1.252E+00 Pb214 
277.52       14.  89.68   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.02      186.  11.17   0.90  3.816E-02   295.22  18.414  8.635E-01 Pb214 
300.11       40.  35.19   0.39  3.774E-02   300.09   3.180  1.073E+00 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:58:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.30      124.  12.18   0.91  3.484E-02   338.32  11.400  1.015E+00 Ac228 
351.93      359.   6.74   1.20  3.392E-02   351.93  35.600  9.683E-01 Pb214 
409.59       17.  47.07   0.58  3.055E-02
583.40      194.   8.79   1.23  2.387E-02   583.19  85.000  3.043E-01 Tl208 
609.44      264.   7.49   1.39  2.316E-02   609.31  45.490  8.182E-01 Bi214 
662.30        6. 128.81   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.77       64.  18.85   1.13  2.048E-02   727.33   6.650  1.532E+00 Bi212 
785.47        5. 188.79   1.52  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.38       42.  21.10   0.41  1.821E-02   860.53  12.400  6.136E-01 Tl208 
874.32        8.  90.79   1.59  1.803E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.226E-01 Eu154 
877.98        1. 978.67   1.60  1.792E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.051E-02 Pa234 
911.37      159.   9.17   1.77  1.749E-02   911.20  26.200  1.135E+00 Ac228 
968.93       85.  15.32   0.80  1.674E-02   968.96  15.900  1.043E+00 Ac228 

1007.73        4. 124.48   1.69  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  5.050E-02 Eu154 

1120.52       63.  17.08   1.77  1.507E-02  1120.29  14.910  9.120E-01 Bi214 
1335.84        4. 139.02   1.91  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1407.79        4. 142.10   1.95  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.88      384.   5.20   1.99  1.228E-02  1460.82  10.550  9.658E+00 K40   
1620.32        2. 313.13   2.07  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.68       46.  17.62   2.14  1.046E-02  1764.49  15.310  9.425E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.06    74.77       234.       138. 4.496E+03   37.69   0.961  -        
308.66    77.17       182.       216. 6.637E+03   22.67   0.844  -        
348.04    87.02       163.        63. 1.620E+03   65.41   0.583  -      s 
836.96   209.27        83.        60. 1.296E+03   51.72   0.573 AC-228  s 

1638.12   409.59        23.        17. 5.434E+02   94.15   0.580 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.02    60.51       180.       -15.    -0.006   251.16   0.858s
Th-234    252.76    63.19       181.        24.     0.009   164.82   0.862 
Th-234    373.26    93.32       182.        57.     0.021    71.84   0.892s
U-235     373.37    93.35       187.        56.     0.021    74.08   0.893D
Ac-228    373.37    93.35       158.        82.     0.030    51.53   0.460D
Eu-154    492.36   123.10       188.         7.     0.003   530.75   0.923s
Pa-234    526.57   131.66       216.       -12.    -0.004   347.10   0.932s
U-235     575.96   144.01       145.         4.     0.002   821.19   0.944s
U-235     651.97   163.02       166.        -9.    -0.003   415.27   0.964s
U-235     743.72   185.96       159.        69.     0.026    56.94   0.986s
Ra-226    743.12   185.81       122.        94.     0.035    44.00   0.587s
U-235     819.83   204.99       152.        15.     0.006   238.18   1.006s
Pb-212    954.15   238.58       147.       566.     0.210    10.71   0.974 
Pb-214    966.92   241.77       115.       120.     0.045    33.10   1.601s
Tl-208   1109.89   277.52        81.        14.     0.005   179.36   1.076s
Pb-214   1179.89   295.02        82.       186.     0.069    22.35   0.898s
Pb-212   1200.24   300.11        62.        40.     0.015    70.39   0.395s
Ac-228   1352.99   338.30        40.       124.     0.046    24.35   0.907 
Pb-214   1407.52   351.93        70.       359.     0.133    13.48   1.197 
Tl-208   2333.39   583.40        37.       189.     0.070    17.58   1.231 
Bi-214   2437.55   609.44        34.       264.     0.098    14.98   1.395 
Cs-137   2649.01   662.30        29.         6.     0.002   257.63   1.423s
Eu-154   2891.65   722.95        49.        -4.    -0.001   525.60   1.474s
Bi-212   2910.93   727.77        24.        64.     0.024    37.71   1.125s
Eu-152   3122.25   780.59        32.        -5.    -0.002   354.89   1.519 
Bi-212   3141.78   785.47        34.         5.     0.002   377.58   1.524 
Tl-208   3441.47   860.38        12.        42.     0.016    42.21   0.408s
Eu-154   3497.25   874.32        23.         8.     0.003   181.58   1.592s
Pa-234   3511.90   877.98        17.         1.     0.000  1957.34   1.598s
Pa-234   3533.11   883.29        30.        -2.    -0.001   822.15   1.600s
Ac-228   3645.48   911.37        22.       159.     0.059    18.34   1.770s
Pa-234   3787.29   946.81        29.        -4.    -0.002   376.59   1.647s
Eu-152   3848.96   962.23        38.        -7.    -0.002   275.98   1.660 
Ac-228   3875.79   968.93        26.        85.     0.032    30.63   0.802s
Eu-154   4031.01  1007.73        13.         4.     0.002   248.96   1.690s
Eu-152   4452.34  1113.02        29.        -4.    -0.001   414.20   1.765s
Bi-214   4482.37  1120.52        26.        63.     0.023    34.15   1.771s
Eu-154   5094.92  1273.59        28.        -3.    -0.001   512.16   1.871s
Co-60    5344.02  1335.84        11.         4.     0.001   278.04   1.907s
Eu-152   5631.97  1407.79        12.         4.     0.001   284.20   1.952s
K-40     5844.47  1460.88        30.       384.     0.142    10.40   1.989 
Bi-212   6482.64  1620.32        15.         2.     0.001   626.27   2.068s
Bi-214   7060.53  1764.68        10.        46.     0.017    35.25   2.138s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0821E+00                                      5.12E+12             
911.20 1.135E+00  (P 7.689E-02 9.17E+00 2.62E+01 G  
968.96 1.043E+00  (P 1.450E-01 1.53E+01 1.59E+01 G  
338.32 1.015E+00  (P 1.214E-01 1.22E+01 1.14E+01 G  

Energy duplication    
93.35 1.557E+00 + P 5.543E-01 2.58E+01 4.10E+00 XA 

Am-241   I  -8.0086E-02                                      1.58E+05             
59.54-8.009E-02 &(  1.623E-01 1.26E+02 3.59E+01 G  

Bi-212   N   1.5320E+00                                      5.12E+12             
727.33 1.532E+00  (  2.732E-01 1.89E+01 6.65E+00 G  
785.37 6.863E-01 -   2.068E+00 1.89E+02 1.11E+00 G  

1620.74 3.416E-01 &   1.711E+00 3.13E+02 1.51E+00 G  

Bi-214   N   8.6179E-01                                      5.84E+05             
609.31 8.182E-01  (  4.179E-02 7.49E+00 4.55E+01 G  

1120.29 9.120E-01 ?(  1.729E-01 1.71E+01 1.49E+01 G  
1764.49 9.425E-01 ?(  1.509E-01 1.76E+01 1.53E+01 G  

Co-60    T   9.0752E-03                                      1.93E+03             
1332.49 9.075E-03 ?(  1.925E-02 1.39E+02 1.00E+02 G  
1173.23 7.543E-04 %   1.735E-02 1.41E+03 9.98E+01 G  

Cs-137   I   1.0859E-02                                      1.10E+04             
661.66 1.086E-02 ?(  2.189E-02 1.29E+02 8.50E+01 G  

Eu-152   I   1.9155E-02                                      4.94E+03             
344.28-2.025E-03 %(  6.955E-02 2.09E+03 2.66E+01 G  
121.78 3.019E-03 &   7.223E-02 1.45E+03 2.84E+01 G  
778.90-6.064E-02 +   1.712E-01 1.77E+02 1.30E+01 G  
964.08-8.882E-02 +   1.937E-01 1.38E+02 1.45E+01 G  

1112.08-6.092E-02 +   2.013E-01 2.07E+02 1.34E+01 G  
1408.01 4.617E-02 ?(  1.006E-01 1.42E+02 2.09E+01 G  

Eu-154   I   7.9720E-02                                      3.14E+03             
873.18 1.226E-01 ?(  1.692E-01 9.08E+01 1.22E+01 G  
123.07 1.198E-02 -   5.187E-02 2.65E+02 4.04E+01 G  

1274.43-2.049E-02 -   8.421E-02 2.56E+02 3.49E+01 G  
723.30-3.059E-02 -   1.299E-01 2.63E+02 2.00E+01 G  

1004.72 5.050E-02 ?(  9.582E-02 1.24E+02 1.79E+01 G  
996.25 3.420E-03 %   2.129E-01 3.79E+03 1.05E+01 G  

195 of 384



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:58:16
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.6584E+00                                      4.57E+11             
1460.82 9.658E+00  (P 3.229E-01 5.20E+00 1.06E+01 G  

Pa-234   N  -4.2733E-02                                      1.63E+12             
131.30-4.273E-02 &(  1.205E-01 1.74E+02 1.82E+01 G  
569.50 7.034E-03 %   2.013E-01 1.74E+03 9.30E+00 G  
946.00-5.890E-02 +   1.764E-01 1.88E+02 1.35E+01 G  
880.52 1.051E-02 +   1.680E-01 9.79E+02 1.05E+01 G  
883.24-3.600E-02 +   2.400E-01 4.11E+02 9.70E+00 G  

Pb-212   N   9.8102E-01                                      5.12E+12             
238.63 9.743E-01  (P 4.872E-02 5.35E+00 4.36E+01 G  
300.09 1.073E+00  (  4.964E-01 3.52E+01 3.18E+00 G  

Pb-214   N   9.3258E-01                                      5.84E+05             
351.93 9.683E-01  (  5.279E-02 6.74E+00 3.56E+01 G  
295.22 8.635E-01 *(  9.795E-02 1.12E+01 1.84E+01 G  
242.00 1.252E+00 +   2.600E-01 1.65E+01 7.27E+00 G  

Ra-226   N   1.7600E+00                                      5.84E+05             
186.21 1.760E+00 *(  4.847E-01 2.20E+01 3.56E+00 G  

Th-234   N   1.0095E+00                                      1.63E+12             
63.30 9.869E-01  (  1.298E+00 8.24E+01 3.75E+00 G  
92.59 1.029E+00 *(  5.661E-01 3.59E+01 4.34E+00 G  

Tl-208   N   3.0430E-01                                      5.12E+12             
583.19 3.043E-01  (P 2.263E-02 8.79E+00 8.50E+01 G  
277.37 1.681E-01 & P 2.616E-01 8.97E+01 6.60E+00 G  
860.53 6.136E-01 +   1.141E-01 2.11E+01 1.24E+01 G  

U-235    N   8.1137E-02                                      2.57E+11             
143.77 2.424E-02 ?(  1.628E-01 4.11E+02 1.09E+01 G  
205.32 2.081E-01 &(  3.987E-01 1.19E+02 5.02E+00 G  
163.36-1.128E-01 +   3.808E-01 2.08E+02 5.08E+00 G  
185.72 8.087E-02 *(  3.437E-02 2.85E+01 5.70E+01 G  

Energy duplication    
93.35 7.552E-01 *   4.298E-01 3.70E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.51       180.       -15.    -0.006   251.16  -8.009E-02   
Th-234      63.19       181.        24.     0.009   164.82   9.869E-01   
Th-234      93.32       182.        57.     0.021    71.84   1.029E+00   
U-235       93.35       187.        56.     0.021    74.08   7.552E-01   
Eu-154     123.10       188.         7.     0.003   530.75   1.198E-02   
Pa-234     131.66       216.       -12.    -0.004   347.10  -4.273E-02   
U-235      144.01       145.         4.     0.002   821.19   2.424E-02   
U-235      163.02       166.        -9.    -0.003   415.27  -1.128E-01   
U-235      185.96       159.        69.     0.026    56.94   8.087E-02   
U-235      204.99       152.        15.     0.006   238.18   2.081E-01   
Cs-137     662.30        29.         6.     0.002   257.63   1.086E-02   
Eu-154     722.95        49.        -4.    -0.001   525.60  -3.059E-02   
Eu-154     874.32        23.         8.     0.003   181.58   1.226E-01   
Pa-234     877.98        17.         1.     0.000  1957.34   1.051E-02   
Pa-234     883.29        30.        -2.    -0.001   822.15  -3.600E-02   
Pa-234     946.81        29.        -4.    -0.002   376.59  -5.890E-02   
Eu-154    1007.73        13.         4.     0.002   248.96   5.050E-02   
Eu-154    1273.59        28.        -3.    -0.001   512.16  -2.049E-02   
Co-60     1335.84        11.         4.     0.001   278.04   9.075E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0821E+00    1.0821E+00   1.5748E-01    1.7592E-01  7.689E-02
Am-241 #A   -8.0072E-02   -8.0086E-02   2.0114E-01    2.0123E-01  1.623E-01
Bi-212       1.5320E+00    1.5320E+00   5.7768E-01    5.8299E-01  2.732E-01
Bi-214       8.6175E-01    8.6179E-01   1.2908E-01    1.3490E-01  4.179E-02
Co-60  #A    8.9524E-03    9.0752E-03   2.5233E-02    2.5236E-02  1.925E-02
Cs-137 #A    1.0833E-02    1.0859E-02   2.7977E-02    2.7981E-02  2.189E-02
Eu-152 #A    1.9053E-02    1.9155E-02   5.4438E-02    5.4449E-02  6.955E-02
Eu-154 #A    7.9057E-02    7.9720E-02   1.2282E-01    1.2290E-01  1.692E-01
K-40         9.6584E+00    9.6584E+00   1.0594E+00    1.1654E+00  3.229E-01
Pa-234 #A   -4.2733E-02   -4.2733E-02   1.4832E-01    1.4871E-01  1.205E-01
Pb-212       9.8102E-01    9.8102E-01   1.0625E-01    1.3368E-01  4.872E-02
Pb-214       9.3253E-01    9.3258E-01   1.2169E-01    1.3230E-01  5.279E-02
Ra-226 #     1.7599E+00    1.7600E+00   7.7445E-01    7.8360E-01  4.847E-01
Th-234 #A    1.0095E+00    1.0095E+00   7.2526E-01    7.3153E-01  1.298E+00
Tl-208       3.0430E-01    3.0430E-01   5.4912E-02    5.8320E-02  2.263E-02
U-235  #A    8.1137E-02    8.1137E-02   4.6196E-02    4.6489E-02  1.628E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     1.711E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 1.7112206E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/28/13 12:46                
Type:            LCS                           Analyzed:        03/28/13 15:59                
Lab ID:          QC678030                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.407     87.9   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243562 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503125720007.1                                                  
File          : 1_20130328_007                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678030                                                         
Matrix        : Soil                                                             
Batch         : 195868                                                           
Time          : 28-MAR-2013 15:59                                                
Sample Amount : 313 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.17 %                                                           
Cal           : 28-MAR-2013 07:31:03,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.42  88    54-146  .40741        .66017        u    

u=use  

Page 1 of 1                                                                                                           1503125720007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678030, 195868, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 2/28/2013 12:46           Live Time: 2700   sec

Acquisition Time: 3/28/2013 15:59:24        Real Time: 2705   sec
Analysis Time: 3/29/2013 08:50           Dead Time: 0.17   %

Analysis Quantity: 3.130E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.644E-01      2.100E-01      2.171E-01      1.504E-01
Am-241    #AB    3.306E-02      2.663E-01      2.663E-01      2.183E-01
Bi-212    #      1.788E+00      7.019E-01      7.079E-01      5.867E-01
Bi-214           1.142E+01      4.074E-01      6.602E-01      9.400E-02
Co-60     #AB    1.172E-02      2.176E-02      2.177E-02      4.250E-02
Cs-137    #      6.553E-02      6.133E-02      6.140E-02      4.739E-02
Eu-152    #      5.779E-01      1.567E-01      1.602E-01      1.472E-01
Eu-154    #AB    2.519E-01      4.359E-01      4.361E-01      3.448E-01
K-40      #      8.750E+00      1.316E+00      1.387E+00      5.354E-01
Pa-234     AB    9.214E-02      1.616E-01      1.632E-01      2.249E-01
Pb-212           5.255E-01      1.247E-01      1.321E-01      8.275E-02
Pb-214           1.267E+01      4.035E-01      8.123E-01      1.110E-01
Ra-226           1.271E+01      1.500E+00      1.730E+00      9.437E-01
Th-234     AB    5.482E-01      1.437E+00      1.438E+00      2.757E+00
Tl-208           1.765E-01      6.541E-02      6.640E-02      4.672E-02
U-235      AB    1.519E-01      2.776E-01      2.778E-01      2.235E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.054E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
QC678030, 195868, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 15:59:24
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1300E+02) = 

8.6348E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/28/2013 12:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1303

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.64       87.  25.37   0.82  0.000E+00
57.03        6. 402.70   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.25       19. 224.07   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.73      730.   6.64   0.87  3.067E-02
77.16     1423.   3.66   0.87  3.247E-02
87.33      441.   9.09   0.88  3.892E-02
90.04      200.  17.64   0.88  4.037E-02
92.51       21. 136.14   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 
93.67       12. 257.97   0.89  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100    PBC<MDA Ac228 
122.89       11. 350.87   0.92  5.016E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.781E-02 Eu154 
143.87       27.  91.39   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
145.63       31.  93.62   0.94  5.130E-02
186.14      788.   6.11   1.01  4.879E-02   185.72  57.000  9.057E-01 U235  

186.21   3.555  1.454E+01 Ra226 
196.87       50.  71.45   0.49  4.774E-02
238.58      359.   9.42   1.03  4.342E-02   238.63  43.600  5.960E-01 Pb212 
241.99     1241.   3.61   1.04  4.308E-02   242.00   7.268  1.267E+01 Pb214 
295.20     2797.   2.29   1.11  3.815E-02   295.22  18.414  1.274E+01 Pb214 
299.95       38.  71.37   0.69  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.67      119.  22.53   1.05  3.484E-02   338.32  11.400  9.556E-01 Ac228 
343.61       30.  86.10   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.062E-01 Eu152 
351.97     4771.   1.59   1.11  3.392E-02   351.93  35.600  1.263E+01 Pb214 
424.26       22.  60.32   0.59  2.981E-02
575.84       13.  87.37   0.74  2.409E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.28      104.  23.85   0.78  2.388E-02   583.19  85.000  1.552E-01 Tl208 
609.45     3752.   1.78   1.36  2.316E-02   609.31  45.490  1.139E+01 Bi214 
661.83       38.  46.79   1.43  2.188E-02   661.66  84.990  6.553E-02 Cs137 
665.62      101.  18.45   1.11  2.178E-02
768.48      341.   7.27   1.39  1.971E-02
786.04       86.  19.63   1.53  1.942E-02   785.37   1.110  1.280E+01 Bi212 

785.37   1.110  1.280E+01 Bi212 
806.32      112.  17.55   0.85  1.906E-02
861.14       22.  66.94   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
873.77       17.  86.51   1.61  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.52       15.  87.69   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.24       10. 122.86   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.23       86.  21.22   1.80  1.749E-02   911.20  26.200  6.029E-01 Ac228 
934.08      184.  12.29   1.13  1.719E-02
964.37       20.  86.08   1.68  1.680E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.571E-01 Eu152 
969.21       74.  26.06   1.30  1.674E-02   968.96  15.900  8.936E-01 Ac228 

1005.41        4. 308.72   1.71  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.40      810.   4.42   1.82  1.507E-02  1120.29  14.910  1.153E+01 Bi214 
1173.08       12.  92.88   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.15        1. 900.57   1.91  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.22      115.  13.56   2.00  1.265E-02  1408.01  20.850  1.403E+00 Eu152 

1408.01  20.850  1.403E+00 Eu152 
1460.90      354.   7.10   2.34  1.228E-02  1460.82  10.550  8.750E+00 K40   
1764.57      732.   3.90   2.30  1.046E-02  1764.49  15.310  1.462E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.54    25.64       200.        87. 0.000E+00   50.73   0.819 TH-231    
298.86    74.74      1083.       518. 1.689E+04   21.17   0.684  -        
308.59    77.17       859.      1170. 3.603E+04    9.32   0.894  -        
349.16    87.32       642.       437. 1.122E+04   20.03   1.056  -      s 
360.01    90.03       532.       176. 4.369E+03   41.59   0.637  -      sM
582.35   145.54       397.        31. 5.982E+02  187.24   0.939 RA-223  sc
787.23   196.87       511.        50. 1.047E+03  142.91   0.489  -      sc

1696.63   424.26        82.        22. 7.414E+02  120.64   0.593  -      s 
2302.89   575.84        58.        13. 5.396E+02  174.74   0.745  -      sc
2662.04   665.62        80.       101. 4.640E+03   31.96   1.108 BI-214   M
3073.51   768.48        88.       341. 1.729E+04   14.54   1.390 BI-214   M
3224.90   806.32        78.       112. 5.849E+03   35.09   0.855 BI-214  sM
3736.05   934.08        91.       184. 1.071E+04   24.59   1.130 BI-214  s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    228.05    57.03       338.         6.     0.002   805.39   0.850s
Th-234    252.94    63.25       850.        19.     0.007   448.15   0.854s
Th-234    370.24    92.59       402.        21.     0.008   272.29   0.884D
Ac-228    373.29    93.35       754.        12.     0.005   515.93   0.885D
Eu-152    492.37   123.13       682.        -9.    -0.003   788.41   0.915s
Eu-154    491.40   122.89       769.        11.     0.004   701.74   0.916s
Pa-234    524.62   131.20       783.       -16.    -0.006   506.81   0.924s
U-235     574.89   143.77       283.        27.     0.010   182.78   0.937D
U-235     742.65   185.72      1218.       132.     0.049    73.08   0.980D
Ra-226    744.61   186.21       482.       689.     0.255    11.80   0.981D
Pb-212    954.01   238.57       442.       311.     0.115    23.24   1.133 
Pb-214    967.63   241.98       491.      1238.     0.458     8.18   0.920 
Tl-208   1105.24   276.39       428.       -22.    -0.008   286.67   1.072s
Pb-214   1180.45   295.20       420.      2797.     1.036     4.58   1.112 
Pb-212   1199.45   299.95       279.        38.     0.014   142.74   0.686s
Ac-228   1354.32   338.67       240.       119.     0.044    45.07   1.049s
Eu-152   1374.07   343.61       325.        30.     0.011   172.20   1.137s
Pb-214   1407.50   351.97       323.      4771.     1.767     3.19   1.108 
Pa-234   2276.77   569.30       191.        -8.    -0.003   473.70   1.348s
Tl-208   2332.53   583.24       162.       112.     0.041    35.46   1.360s
Bi-214   2437.35   609.45       177.      3752.     1.390     3.57   1.364 
Cs-137   2646.87   661.83       139.        38.     0.014    93.59   1.429s
Bi-212   2906.73   726.79       115.        -2.    -0.001  1425.66   1.486s
Bi-212   3143.78   786.04       100.        86.     0.032    39.25   1.535s
Tl-208   3444.21   861.14        98.        22.     0.008   133.88   1.597 
Eu-154   3494.76   873.77       102.        17.     0.006   173.02   1.607s
Pa-234   3521.77   880.52        81.        15.     0.006   175.38   1.613D
Pa-234   3532.65   883.24        73.        10.     0.004   245.71   1.615D
Ac-228   3644.63   911.23        86.        86.     0.032    42.43   1.800 
Eu-152   3857.23   964.37       131.        20.     0.007   172.16   1.679s
Ac-228   3876.61   969.21        87.        74.     0.028    52.12   1.300 
Eu-154   3980.65   995.21        93.       -11.    -0.004   248.33   1.704s
Eu-154   4021.45  1005.41        76.         4.     0.001   617.44   1.711s
Eu-152   4447.15  1111.80        98.        -7.    -0.003   408.63   1.792s
Bi-214   4481.58  1120.40       100.       810.     0.300     8.83   1.825 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60    4692.40  1173.08        60.        12.     0.005   185.77   1.837s
Eu-154   5096.86  1274.15        53.         1.     0.000  1801.14   1.908s
Co-60    5326.87  1331.62        56.        -2.    -0.001  1285.18   1.947s
Eu-152   5633.44  1408.22        64.       115.     0.043    27.12   1.997s
K-40     5844.28  1460.90        87.       354.     0.131    14.20   2.344s
Bi-214   7059.88  1764.57        14.       732.     0.271     7.80   2.300 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6443E-01                                      5.12E+12             
911.20 6.029E-01  (P 1.504E-01 2.12E+01 2.62E+01 G  
968.96 8.936E-01  (P 2.605E-01 2.61E+01 1.59E+01 G  
338.32 9.556E-01  (P 2.908E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 2.261E-01 } P 1.189E+00 2.58E+02 4.10E+00 XA 

Am-241   I   3.3062E-02                                      1.58E+05             
59.54 3.306E-02 ?(  2.183E-01 4.03E+02 3.59E+01 G  

Bi-212   N   1.7881E+00                                      5.12E+12             
727.33-5.019E-02 ?(  5.867E-01 7.13E+02 6.65E+00 G  
785.37 1.280E+01  (  3.461E+00 1.96E+01 1.11E+00 G  

1620.74 1.455E-01 %   2.803E+00 1.18E+03 1.51E+00 G  

Bi-214   N   1.1424E+01                                      5.84E+05             
609.31 1.139E+01  (  9.400E-02 1.78E+00 4.55E+01 G  

1120.29 1.153E+01  (  3.315E-01 4.42E+00 1.49E+01 G  
1764.49 1.462E+01 +   1.766E-01 3.90E+00 1.53E+01 G  

Co-60    T   1.1715E-02                                      1.93E+03             
1332.49-4.044E-03 ?(  4.250E-02 6.43E+02 1.00E+02 G  
1173.23 2.749E-02 &(  4.005E-02 9.29E+01 9.98E+01 G  

Cs-137   I   6.5527E-02                                      1.10E+04             
661.66 6.553E-02 ?(  4.739E-02 4.68E+01 8.50E+01 G  

Eu-152   I   5.7791E-01                                      4.94E+03             
344.28 1.062E-01 ?(  1.472E-01 8.61E+01 2.66E+01 G  
121.78-2.125E-02 -   1.375E-01 3.94E+02 2.84E+01 G  
778.90-2.033E-03 &   3.141E-01 9.38E+03 1.30E+01 G  
964.08 2.571E-01 ?(  3.517E-01 8.61E+01 1.45E+01 G  

1112.08-1.105E-01 -   3.654E-01 2.04E+02 1.34E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 1.403E+00  (  2.276E-01 1.36E+01 2.09E+01 G  

Eu-154   I   2.5193E-01                                      3.14E+03             
873.18 2.519E-01 ?(  3.448E-01 8.65E+01 1.22E+01 G  
123.07 1.781E-02 &   1.026E-01 3.51E+02 4.04E+01 G  

1274.43 7.717E-03 -   1.139E-01 9.01E+02 3.49E+01 G  
723.30 0.000E+00 -   2.781E-01 1.00E+03 2.00E+01 G  

1004.72 4.461E-02 &   2.239E-01 3.09E+02 1.79E+01 G  
996.25-2.114E-01 -   4.199E-01 1.24E+02 1.05E+01 G  

K-40     N   8.7498E+00                                      4.57E+11             
1460.82 8.750E+00 @(P 5.354E-01 7.10E+00 1.06E+01 G  

Pa-234   N   9.2141E-02                                      1.63E+12             
131.30-5.415E-02 ?(  2.249E-01 2.53E+02 1.82E+01 G  
569.50-1.181E-01 +   4.558E-01 2.37E+02 9.30E+00 G  
946.00-5.669E-03 &   2.406E-01 2.58E+03 1.35E+01 G  
880.52 2.577E-01  (  3.561E-01 8.77E+01 1.05E+01 G  
883.24 1.874E-01  (  3.667E-01 1.23E+02 9.70E+00 G  

Pb-212   N   5.2549E-01                                      5.12E+12             
238.63 5.255E-01  (P 8.275E-02 1.16E+01 4.36E+01 G  
300.09 1.013E+00 +   1.037E+00 7.14E+01 3.18E+00 G  

Pb-214   N   1.2666E+01                                      5.84E+05             
351.93 1.263E+01  (  1.110E-01 1.59E+00 3.56E+01 G  
295.22 1.274E+01  (  2.174E-01 2.29E+00 1.84E+01 G  
242.00 1.264E+01  (  5.276E-01 4.09E+00 7.27E+00 G  

Ra-226   N   1.2711E+01                                      5.84E+05             
Derived Ave Activity  

186.21 1.271E+01 }(  9.437E-01 5.90E+00 3.56E+00 G  

Th-234   N   5.4816E-01                                      1.63E+12             
63.30 7.508E-01 ?(  2.757E+00 2.24E+02 3.75E+00 G  
92.59 3.732E-01  (  8.262E-01 1.36E+02 4.34E+00 G  

Tl-208   N   1.7648E-01                                      5.12E+12             
583.19 1.765E-01 ?(P 4.672E-02 1.77E+01 8.50E+01 G  
277.37-2.669E-01 & P 5.882E-01 1.43E+02 6.60E+00 G  
860.53 3.124E-01 +   3.266E-01 6.69E+01 1.24E+01 G  

U-235    N   1.5187E-01                                      2.57E+11             
143.77 1.519E-01  (  2.235E-01 9.14E+01 1.09E+01 G  
205.32 2.387E-02 %   7.593E-01 1.93E+03 5.02E+00 G  
163.36 6.178E-03 %   6.858E-01 6.74E+03 5.08E+00 G  
185.72 1.519E-01 }   9.342E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 }   5.945E-01 2.13E+03 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.03       338.         6.     0.002   805.39   3.306E-02   
Eu-152     123.13       682.        -9.    -0.003   788.41  -2.125E-02   
Eu-154     122.89       769.        11.     0.004   701.74   1.781E-02   
Eu-152     343.61       325.        30.     0.011   172.20   1.062E-01   
Bi-212     726.79       115.        -2.    -0.001  1425.66  -5.019E-02   
Bi-212     786.04       100.        86.     0.032    39.25   1.280E+01   
Eu-154     873.77       102.        17.     0.006   173.02   2.519E-01   
Eu-152     964.37       131.        20.     0.007   172.16   2.571E-01   
Eu-154     995.21        93.       -11.    -0.004   248.33  -2.114E-01   
Eu-154    1005.41        76.         4.     0.001   617.44   4.461E-02   
Eu-152    1111.80        98.        -7.    -0.003   408.63  -1.105E-01   
Co-60     1173.08        60.        12.     0.005   185.77   2.749E-02   
Eu-154    1274.15        53.         1.     0.000  1801.14   7.717E-03   
Co-60     1331.62        56.        -2.    -0.001  1285.18  -4.044E-03   
Eu-152    1408.22        64.       115.     0.043    27.12   1.403E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6443E-01    7.6443E-01   2.0997E-01    2.1715E-01  1.504E-01
Am-241 #A    3.3058E-02    3.3062E-02   2.6628E-01    2.6629E-01  2.183E-01
Bi-212 #C    1.7881E+00    1.7881E+00   7.0192E-01    7.0787E-01  5.867E-01
Bi-214       1.1424E+01    1.1424E+01   4.0741E-01    6.6017E-01  9.400E-02
Co-60  #A    1.1597E-02    1.1715E-02   2.1762E-02    2.1768E-02  4.250E-02
Cs-137 #     6.5410E-02    6.5527E-02   6.1326E-02    6.1398E-02  4.739E-02
Eu-152 #C    5.7563E-01    5.7791E-01   1.5670E-01    1.6016E-01  1.472E-01
Eu-154 #A    2.5037E-01    2.5193E-01   4.3589E-01    4.3609E-01  3.448E-01
K-40   #     8.7498E+00    8.7498E+00   1.3157E+00    1.3873E+00  5.354E-01
Pa-234  A    9.2141E-02    9.2141E-02   1.6160E-01    1.6322E-01  2.249E-01
Pb-212       5.2549E-01    5.2549E-01   1.2472E-01    1.3208E-01  8.275E-02
Pb-214       1.2666E+01    1.2666E+01   4.0347E-01    8.1228E-01  1.110E-01
Ra-226       1.2710E+01    1.2711E+01   1.5000E+00    1.7301E+00  9.437E-01
Th-234  A    5.4816E-01    5.4816E-01   1.4372E+00    1.4382E+00  2.757E+00
Tl-208       1.7648E-01    1.7648E-01   6.5414E-02    6.6399E-02  4.672E-02
U-235   A    1.5187E-01    1.5187E-01   2.7760E-01    2.7777E-01  2.235E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.3 keV)     4.708E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.3 keV) 4.7082809E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243562                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/28/13 12:46                
Lab ID:          QC678029                      Analyzed:        03/28/13 14:40                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00406 U         0.0768        0.0627            0.9    
Bismuth-212                          0.0527 U          0.201         0.155                    
Bismuth-214                          0.0117 U          0.0405        0.0352                   
Cesium-137                           0.00468 U         0.0135        0.0101            0.07   
Cobalt-60                            0.00627 U         0.0125        0.0132            0.03   
Europium-152                        -0.00230 U         0.0112        0.0386            0.1    
Europium-154                         0.0138 U          0.0407        0.0970            0.2    
Lead-210                             0.0616 U          2.57          2.11                     
Lead-212                            -0.000461 U        0.00198       0.0253                   
Lead-214                             0.00389 U         0.0400        0.0343                   
Potassium-40                        -0.425 U          17.0           0.237                    
Protactinium-234                     0.0348 U          0.0601        0.0480                   
Radium-226 (By Bismuth-214)          0.0117 U          0.0405        0.0352            0.2    
Thallium-208                        -0.0000118 U       0.000223      0.0161                   
Thorium-232 (By Actinium-228)       -0.0434 U          3.67          0.0588            0.9    
Thorium-234                          0.159 U           0.353         0.597                    
Uranium-235                          0.0572 U          0.0891        0.0773            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243562 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678029                                                       

Seqnum : 1513125736006.1                               Matrix        : Soil                                                           

File   : 2_20130328_006                                Batch         : 195868                       Time      : 28-MAR-2013 14:40     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    0.00406        0.0627   .076754        .076755        u      
Bismuth-212                      0.0527         0.155    .20097         .20099         u      
Bismuth-214                      0.0117         0.0352   .040546        .040549        u      
Cesium-137                       0.00468        0.0101   .013514        .013515        u      
Cobalt-60                        0.00627        0.0132   .012468        .012471        u      
Europium-152                     -0.00230       0.0386   .011234        .011235        u      
Europium-154                     0.0138         0.0970   .040742        .040749        u      
Lead-210                         0.0616         2.11     2.5697         2.5697         u      
Lead-212                         -0.000461      0.0253   .0019843       .0019846       u      
Lead-214                         0.00389        0.0343   .039959        .03996         u      
Potassium-40                     -0.425         0.237    17.009         17.01          u      
Protactinium-234                 0.0348         0.0480   .060127        .060748        u      
Radium-226 (By Bismuth-214)      0.0117         0.0352   .040546        .040549        u      
Thallium-208                     -0.0000118     0.0161   .00022324      .00022324      u      
Thorium-232 (By Actinium-228)    -0.0434        0.0588   3.6736         3.6736         u      
Thorium-234                      0.159          0.597    .35257         .35289         u      
Uranium-235                      0.0572         0.0773   .089081        .089157        u      

u=use  

Page 1 of 1                                                                                                           1513125736006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678029, 195868, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/28/2013 12:46           Live Time: 2700   sec

Acquisition Time: 3/28/2013 14:40:15        Real Time: 2702   sec
Analysis Time: 3/29/2013 08:45           Dead Time: 0.08   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -4.336E-02      3.674E+00      3.674E+00      5.877E-02
Am-241    #AB    4.059E-03      7.675E-02      7.675E-02      6.271E-02
Bi-212    #AB    5.274E-02      2.010E-01      2.010E-01      1.552E-01
Bi-214    #AB    1.166E-02      4.055E-02      4.055E-02      3.516E-02
Co-60     #AB    6.269E-03      1.247E-02      1.247E-02      1.320E-02
Cs-137    #AB    4.676E-03      1.351E-02      1.352E-02      1.011E-02
Eu-152    #AB   -2.302E-03      1.123E-02      1.124E-02      3.857E-02
Eu-154    #AB    1.380E-02      4.074E-02      4.075E-02      9.698E-02
K-40      #AB   -4.252E-01      1.701E+01      1.701E+01      2.370E-01
Pa-234    #AB    3.479E-02      6.013E-02      6.075E-02      4.801E-02
Pb-212    #AB   -4.608E-04      1.984E-03      1.985E-03      2.533E-02
Pb-214    #AB    3.889E-03      3.996E-02      3.996E-02      3.434E-02
Ra-226    #AB    1.328E-01      2.840E-01      2.842E-01      2.190E-01
Th-234    #AB    1.585E-01      3.526E-01      3.529E-01      5.974E-01
Tl-208    #AB   -1.175E-05      2.232E-04      2.232E-04      1.611E-02
U-235     #AB    5.716E-02      8.908E-02      8.916E-02      7.730E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.804E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Sample description                                             
QC678029, 195868, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_006.An1

Acquisition information
Start time:                 3/28/2013 14:40:15
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/28/2013 12:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.48    59.76        21.         1.     0.000  1891.18   0.835s
Th-234    254.18    63.69        31.         5.     0.002   327.63   0.839s
Th-234    370.70    92.84        28.         5.     0.002   300.86   0.868s
Ac-228    372.74    93.35        24.         6.     0.002   255.72   0.869D
U-235     372.74    93.35        24.         6.     0.002   255.72   0.869D
Eu-152    486.28   121.76        36.         2.     0.001   845.58   0.896s
Eu-154    491.94   123.17        38.        -2.    -0.001   782.30   0.897s
Pa-234    523.91   131.17        33.         6.     0.002   263.60   0.905s
U-235     575.06   143.97        32.         6.     0.002   264.11   0.917s
U-235     663.07   165.99        17.         8.     0.003   165.51   0.936s
U-235     749.52   187.62        27.         1.     0.000  1715.91   0.958s
Ra-226    740.23   185.29        25.         7.     0.003   213.87   0.958s
U-235     825.73   206.68        33.        -3.    -0.001   546.91   0.976s
Pb-214    963.95   241.26        30.        -3.    -0.001  1074.06   1.010s
Tl-208   1107.46   277.16        22.         1.     0.000  1070.05   1.043s
Pb-212   1204.83   301.51        20.         3.     0.001   212.31   1.064s
Ac-228   1348.48   337.44        26.        -6.    -0.002   359.49   1.099s

214 of 384



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1376.46   344.44        22.        -3.    -0.001   487.99   1.104s
Pb-214   1405.91   351.81        31.         1.     0.001   189.48   1.111s
Bi-214   2437.81   609.83        25.         4.     0.001   106.53   1.333s
Cs-137   2656.53   664.51         6.         3.     0.001   289.02   1.376s
Eu-154   2897.53   724.75        11.         3.     0.001   295.31   1.426s
Bi-212   2910.93   728.10         8.         2.     0.001   381.09   1.429s
Eu-152   3111.29   778.18        14.        -1.     0.000  1722.41   1.469s
Eu-154   3494.23   873.88         8.         2.     0.001   560.64   1.541s
Pa-234   3534.10   883.84         9.        -1.     0.000  1372.07   1.549s
Pa-234   3781.75   945.72         7.         4.     0.001   223.56   1.595s
Eu-152   3863.72   966.20        17.        -4.    -0.001   339.89   1.608s
Ac-228   3882.79   970.97        17.        -5.    -0.002   316.89   1.612s
Eu-154   3987.19   997.05        11.        -3.    -0.001   315.55   1.631s
Eu-154   4014.86  1003.96        17.        -3.    -0.001   365.94   1.637s
Co-60    4689.78  1172.55        10.         1.     0.001   627.50   1.753s
Eu-154   5098.49  1274.63         8.         1.     0.000  1442.03   1.818s
Co-60    5329.35  1332.27         6.         4.     0.001   198.87   1.854s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -4.3358E-02                                      5.12E+12             
911.20-4.336E-02 %(P 5.877E-02 2.15E+03 2.62E+01 G  
968.96-5.948E-02 + P 1.145E-01 1.58E+02 1.59E+01 G  
338.32-5.011E-02 + P 9.533E-02 1.80E+02 1.14E+01 G  

Energy duplication    
93.35 1.129E-01 ?   2.249E-01 1.28E+02 4.10E+00 XA 

Am-241   I   4.0585E-03                                      1.58E+05             
59.54 4.059E-03 &(  6.271E-02 9.46E+02 3.59E+01 G  

Bi-212   N   5.2736E-02                                      5.12E+12             
727.33 5.274E-02 ?(  1.552E-01 1.91E+02 6.65E+00 G  
785.37 0.000E+00 &   1.339E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.315E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.1660E-02                                      5.84E+05             
609.31 1.166E-02 &(P 3.516E-02 5.33E+01 4.55E+01 G  

1120.29-3.112E-02 % P 1.011E-01 7.60E+03 1.49E+01 G  
1764.49 5.493E-03 %   1.366E-01 1.52E+03 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   6.2694E-03                                      1.93E+03             
1332.49 9.368E-03 ?(  1.320E-02 9.94E+01 1.00E+02 G  
1173.23 3.167E-03 ?(  1.578E-02 3.14E+02 9.98E+01 G  

Cs-137   I   4.6757E-03                                      1.10E+04             
661.66 4.676E-03 &(  1.011E-02 1.45E+02 8.50E+01 G  

Eu-152   I  -2.3022E-03                                      4.94E+03             
344.28-9.894E-03 ?(  3.857E-02 2.44E+02 2.66E+01 G  
121.78 4.803E-03 &(  3.300E-02 4.23E+02 2.84E+01 G  
778.90-7.740E-03 +   1.086E-01 8.61E+02 1.30E+01 G  
964.08-4.664E-02 &   1.241E-01 1.70E+02 1.45E+01 G  

1112.08-2.403E-03 &   9.003E-02 2.29E+03 1.34E+01 G  
1408.01 0.000E+00 +   2.797E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.3796E-02                                      3.14E+03             
873.18 2.194E-02 &(  9.698E-02 2.80E+02 1.22E+01 G  
123.07-3.729E-03 -   2.368E-02 3.91E+02 4.04E+01 G  

1274.43 3.720E-03 ?(  4.343E-02 7.21E+02 3.49E+01 G  
723.30 2.639E-02 ?(  5.973E-02 1.48E+02 2.00E+01 G  

1004.72-3.600E-02 +   1.035E-01 1.83E+02 1.79E+01 G  
996.25-5.979E-02 +   1.455E-01 1.58E+02 1.05E+01 G  

K-40     N  -4.2524E-01                                      4.57E+11             
1460.82-4.252E-01 %(P 2.370E-01 1.00E+03 1.06E+01 G  

Pa-234   N   3.4792E-02                                      1.63E+12             
131.30 2.316E-02 ?(  4.801E-02 1.32E+02 1.82E+01 G  
569.50-1.431E-04 %   1.588E-01 6.74E+04 9.30E+00 G  
946.00 5.048E-02 ?(  8.220E-02 1.12E+02 1.35E+01 G  
880.52 0.000E+00 &   9.353E-02 1.00E+03 1.05E+01 G  
883.24-1.130E-02 -   1.255E-01 6.86E+02 9.70E+00 G  

Pb-212   N  -4.6080E-04                                      5.12E+12             
238.63-6.189E-03 &(P 2.533E-02 4.58E+02 4.36E+01 G  
300.09 7.808E-02 ?(P 2.773E-01 1.06E+02 3.18E+00 G  

Pb-214   N   3.8890E-03                                      5.84E+05             
351.93 3.889E-03 ?(P 3.434E-02 9.47E+01 3.56E+01 G  
295.22-2.013E-02 % P 6.195E-02 9.87E+03 1.84E+01 G  
242.00-3.108E-02 + P 1.318E-01 5.37E+02 7.27E+00 G  

Ra-226   N   1.3280E-01                                      5.84E+05             
186.21 1.328E-01 ?(  2.190E-01 1.07E+02 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5852E-01                                      1.63E+12             
63.30 2.301E-01 &(  5.974E-01 1.64E+02 3.75E+00 G  
92.59 9.675E-02 &(  2.293E-01 1.50E+02 4.34E+00 G  

Tl-208   N  -1.1751E-05                                      5.12E+12             
583.19-6.741E-04 %(P 1.611E-02 1.42E+02 8.50E+01 G  
277.37 8.518E-03 ?(P 1.345E-01 5.35E+02 6.60E+00 G  
860.53-2.088E-02 % P 1.402E-01 1.00E+03 1.24E+01 G  

U-235    N   5.7161E-02                                      2.57E+11             
143.77 3.725E-02 ?(  7.730E-02 1.32E+02 1.09E+01 G  
205.32-4.187E-02 &   1.844E-01 2.73E+02 5.02E+00 G  
163.36 1.000E-01 ?(  1.231E-01 8.28E+01 5.08E+00 G  
185.72 1.006E-03 -   1.410E-02 8.58E+02 5.70E+01 G  

Energy duplication    
93.35 8.039E-02 ?   1.601E-01 1.28E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76        21.         1.     0.000  1891.18   4.059E-03   
Th-234      63.69        31.         5.     0.002   327.63   2.301E-01   
Th-234      92.84        28.         5.     0.002   300.86   9.675E-02   
Ac-228      93.35        24.         6.     0.002   255.72   1.129E-01   
U-235       93.35        24.         6.     0.002   255.72   8.039E-02   
Eu-152     121.76        36.         2.     0.001   845.58   4.803E-03   
Eu-154     123.17        38.        -2.    -0.001   782.30  -3.729E-03   
Pa-234     131.17        33.         6.     0.002   263.60   2.316E-02   
U-235      143.97        32.         6.     0.002   264.11   3.725E-02   
U-235      165.99        17.         8.     0.003   165.51   1.000E-01   
U-235      187.62        27.         1.     0.000  1715.91   1.006E-03   
Ra-226     185.29        25.         7.     0.003   213.87   1.328E-01   
U-235      206.68        33.        -3.    -0.001   546.91  -4.187E-02   
Pb-214     241.26        30.        -3.    -0.001  1074.06  -3.108E-02  P
Tl-208     277.16        22.         1.     0.000  1070.05   8.518E-03  P
Pb-212     301.51        20.         3.     0.001   212.31   7.808E-02  P
Ac-228     337.44        26.        -6.    -0.002   359.49  -5.011E-02  P
Eu-152     344.44        22.        -3.    -0.001   487.99  -9.894E-03   
Pb-214     351.81        31.         1.     0.001   189.48   3.889E-03  P
Cs-137     664.51         6.         3.     0.001   289.02   4.676E-03   
Eu-154     724.75        11.         3.     0.001   295.31   2.639E-02   
Bi-212     728.10         8.         2.     0.001   381.09   5.274E-02   
Eu-152     778.18        14.        -1.     0.000  1722.41  -7.740E-03   
Eu-154     873.88         8.         2.     0.001   560.64   2.194E-02   
Pa-234     883.84         9.        -1.     0.000  1372.07  -1.130E-02   
Pa-234     945.72         7.         4.     0.001   223.56   5.048E-02   
Eu-152     966.20        17.        -4.    -0.001   339.89  -4.664E-02   
Ac-228     970.97        17.        -5.    -0.002   316.89  -5.948E-02  P
Eu-154     997.05        11.        -3.    -0.001   315.55  -5.979E-02   
Eu-154    1003.96        17.        -3.    -0.001   365.94  -3.600E-02   
Co-60     1172.55        10.         1.     0.001   627.50   3.167E-03   
Eu-154    1274.63         8.         1.     0.000  1442.03   3.720E-03   
Co-60     1332.27         6.         4.     0.001   198.87   9.368E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -4.3358E-02   -4.3358E-02   3.6736E+00    3.6736E+00  5.877E-02
Am-241 #A    4.0580E-03    4.0585E-03   7.6754E-02    7.6755E-02  6.271E-02
Bi-212 #A    5.2736E-02    5.2736E-02   2.0097E-01    2.0099E-01  1.552E-01
Bi-214 #A    1.1659E-02    1.1660E-02   4.0546E-02    4.0549E-02  3.516E-02
Co-60  #A    6.2063E-03    6.2694E-03   1.2468E-02    1.2471E-02  1.320E-02
Cs-137 #A    4.6674E-03    4.6757E-03   1.3514E-02    1.3515E-02  1.011E-02
Eu-152 #A   -2.2931E-03   -2.3022E-03   1.1234E-02    1.1235E-02  3.857E-02
Eu-154 #A    1.3711E-02    1.3796E-02   4.0742E-02    4.0749E-02  9.698E-02
K-40   #A   -4.2524E-01   -4.2524E-01   1.7009E+01    1.7010E+01  2.370E-01
Pa-234 #A    3.4792E-02    3.4792E-02   6.0127E-02    6.0748E-02  4.801E-02
Pb-212 #A   -4.6080E-04   -4.6080E-04   1.9843E-03    1.9846E-03  2.533E-02
Pb-214 #A    3.8889E-03    3.8890E-03   3.9959E-02    3.9960E-02  3.434E-02
Ra-226 #A    1.3280E-01    1.3280E-01   2.8402E-01    2.8416E-01  2.190E-01
Th-234 #A    1.5852E-01    1.5852E-01   3.5257E-01    3.5289E-01  5.974E-01
Tl-208 #A   -1.1751E-05   -1.1751E-05   2.2324E-04    2.2324E-04  1.611E-02
U-235  #A    5.7161E-02    5.7161E-02   8.9081E-02    8.9157E-02  7.730E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        

235 of 384



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  

242 of 384



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

245 of 384



Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/29/2013  Time: 07:41:16

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0264 +0.250109*Channel -2.12468e-008*Channel**2

FWHM (ch) =   3.0215 +0.001176*Channel -5.36752e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.80 -0.02%      0.90     0.90    0.48%
978.39      244.70   244.66  0.02%      1.02     1.03   -0.70%

1376.84      344.28   344.29 -0.00%      1.14     1.13    0.63%
3115.33      778.90   778.94 -0.00%      1.51     1.54   -1.95%
3855.88      964.08   964.05  0.00%      1.72     1.69    1.79%
5632.42     1408.01  1408.02 -0.00%      1.98     1.98   -0.29%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 

250 of 384



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

252 of 384



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00

258 of 384



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/29/2013  Time: 07:58:03

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1429 +0.250267*Channel -5.22133e-008*Channel**2

FWHM (ch) =   3.1066 +0.001012*Channel -3.80835e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.92     0.90    2.58%
977.20      244.70   244.65  0.02%      1.00     1.02   -1.44%

1374.95      344.28   344.15  0.04%      1.09     1.11   -1.58%
3114.09      778.90   778.99 -0.01%      1.45     1.47   -1.36%
3854.74      964.08   964.08 -0.00%      1.65     1.61    2.32%
5632.01     1408.01  1407.99  0.00%      1.89     1.90   -0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:20:15
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0202

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
25.57      933.   8.36   0.89  1.941E-02
39.98    17110.   1.20   1.17  1.892E-02
45.47     7483.   1.69   0.83  1.873E-02
46.80     2308.   5.49   0.84  1.868E-02
121.80    89830.   0.36   0.90  1.612E-02   121.78  28.410  9.994E-01 QA122 
244.66    17488.   0.92   1.07  1.192E-02   244.70   7.550  9.902E-01 Qa245 
295.89      907.   8.17   0.97  1.073E-02
344.29    49999.   0.48   1.13  9.599E-03   344.28  26.590  9.980E-01 Qa344 
367.70     1638.   4.89   1.21  9.357E-03
411.18     3702.   2.38   1.13  8.907E-03
444.05     4814.   1.95   1.28  8.566E-03
488.73      649.   9.49   1.27  8.103E-03
503.66      281.  18.43   1.45  7.949E-03
564.00      422.  13.42   1.07  7.324E-03
586.21      607.  10.07   1.33  7.094E-03
674.84      204.  19.89   1.44  6.174E-03
678.74      520.   9.08   1.44  6.134E-03
688.61     1024.   7.18   1.42  6.033E-03
778.93    13270.   1.07   1.52  5.098E-03   778.90  12.970  1.023E+00 Qa779 
810.67      430.  14.22   1.27  4.977E-03
867.32     3891.   2.46   1.49  4.762E-03
964.11    12061.   0.97   1.68  4.394E-03   964.08  14.500  9.646E-01 Qa964 

1005.24      570.   7.75   1.87  4.293E-03
1085.93     7846.   1.23   1.77  4.096E-03
1089.94     1359.   4.44   1.78  4.086E-03
1112.05    10949.   1.11   1.77  4.032E-03
1212.94     1031.   4.56   1.90  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1108.   3.71   2.05  3.575E-03
1407.98    13400.   0.91   2.01  3.309E-03  1408.01  20.850  9.895E-01 Qa1408
1457.64      300.   6.76   0.97  3.188E-03
1528.62      317.   5.62   0.77  3.015E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.27    25.57      2707.       933. 4.806E+04   16.71   0.886  -        
159.88    39.98      9256.     17110. 9.045E+05    2.40   1.166  -      s 
181.86    45.50      4410.      7296. 3.896E+05    3.48   0.835  -       D
187.15    46.82      7041.      2153. 1.152E+05   11.84   0.836  -       D

1183.24   295.89      1634.       907. 8.452E+04   16.34   0.966  -        
1470.43   367.70      1449.      1638. 1.751E+05    9.78   1.213  -      s 
1644.29   411.18      1240.      3702. 4.157E+05    4.77   1.125  -        
1775.77   444.05      1201.      4814. 5.620E+05    3.89   1.279  -        
1954.48   488.73      1048.       649. 8.009E+04   18.98   1.272  -        
2014.20   503.66       891.       281. 3.538E+04   36.86   1.447  -        
2255.53   564.00      1072.       422. 5.762E+04   26.85   1.070  -        
2344.40   586.21      1077.       607. 8.553E+04   20.14   1.333  -        
2715.15   678.90       859.       522. 8.517E+04   20.71   1.315  -        
2754.02   688.61      1217.      1024. 1.698E+05   14.36   1.419  -        
3242.30   810.67       948.       430. 8.649E+04   28.44   1.267  -        
3468.96   867.32      1320.      3891. 8.172E+05    4.92   1.487  -        
4020.78  1005.24       419.       570. 1.329E+05   15.49   1.875  -        
4343.64  1085.85       725.      7846. 1.915E+06    2.46   1.772  -       D
4359.70  1089.87      1139.      1359. 3.325E+05    8.88   1.775  -       D
4448.18  1112.05       784.     10949. 2.715E+06    2.23   1.766  -        
4851.89  1212.94       311.      1031. 2.724E+05    9.12   1.900  -        
5196.70  1299.10       143.      1108. 3.100E+05    7.42   2.046  -      s 
5831.24  1457.64        24.       300. 9.395E+04   13.52   0.972  -      s 
6115.33  1528.62         0.       317. 1.052E+05   11.23   0.769  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5702.     89830.   149.717     0.73   0.898 
Qa-245    978.34   244.66      2848.     17488.    29.147     1.85   1.071 
Qa-344   1376.80   344.29      2047.     49999.    83.331     0.95   1.126 
Qa-779   3115.32   778.93      1584.     13270.    22.116     2.14   1.520 
Qa-964   3855.95   964.05       966.     12380.    20.633     2.09   1.688 
Qa-1408  5632.46  1407.98       235.     13400.    22.333     1.81   2.007 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9938E-01                                      4.94E+03             
121.78 9.994E-01  (  1.957E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9016E-01                                      4.94E+03             
244.70 9.902E-01  (  7.040E-03 9.23E-01 7.55E+00 G  

Qa-344       9.9802E-01                                      4.94E+03             
344.28 9.980E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0225E+00                                      4.94E+03             
778.90 1.023E+00  (  7.147E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9011E-01                                      4.94E+03             
964.08 9.901E-01  (  5.792E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8951E-01                                      4.94E+03             
1408.01 9.895E-01  (  2.638E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8354E-01    9.9938E-01   7.2567E-03    1.1432E-01  1.957E-03
Qa-245       8.7539E-01    9.9016E-01   1.8271E-02    1.1451E-01  7.040E-03
Qa-344       8.8234E-01    9.9802E-01   9.5278E-03    1.1433E-01  2.104E-03
Qa-779       9.0399E-01    1.0225E+00   2.1926E-02    1.1878E-01  7.147E-03
Qa-964       8.7534E-01    9.9011E-01   2.0687E-02    1.1491E-01  5.792E-03
Qa-1408      8.7482E-01    9.8951E-01   1.7930E-02    1.1438E-01  2.638E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1103.3 to  2035.3 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1103.3 to  2035.3 keV) 5.9896984E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130329001_QCAsLeft                                                        
Acquired: 3/29/2013 07:30:27
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      2.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130329001_QCAsLeft.An1

Acquisition information
Start time:                 3/29/2013 07:30:27
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0220

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    17171.   1.20   1.18  1.892E-02
45.49     7054.   1.75   0.81  1.873E-02
46.83     2114.   6.09   0.81  1.868E-02
121.80    89040.   0.37   0.90  1.612E-02   121.78  28.410  9.907E-01 QA122 
244.66    17508.   0.91   1.02  1.192E-02   244.70   7.550  9.914E-01 Qa245 
295.82      885.   8.91   1.12  1.073E-02
329.51      338.  18.05   0.92  9.944E-03
344.29    49800.   0.48   1.14  9.599E-03   344.28  26.590  9.942E-01 Qa344 
367.75     1695.   4.53   1.16  9.356E-03
411.18     3686.   2.44   1.19  8.907E-03
444.04     4896.   1.95   1.26  8.566E-03
488.66      691.   8.87   1.29  8.104E-03
564.11      551.  10.95   1.32  7.323E-03
586.34      530.  10.20   1.40  7.092E-03
678.66      399.  13.49   1.39  6.136E-03
688.81     1037.   7.02   1.48  6.031E-03
719.32      402.  14.58   1.50  5.715E-03
778.98    12671.   0.96   1.54  5.098E-03   778.90  12.970  9.765E-01 Qa779 
810.48      395.  14.47   1.57  4.978E-03
867.34     3943.   2.32   1.53  4.762E-03
926.09      266.  18.94   1.15  4.538E-03
964.04    12350.   1.03   1.72  4.394E-03   964.08  14.500  9.879E-01 Qa964 

1005.08      627.   7.73   1.83  4.293E-03
1085.92     7886.   1.23   1.78  4.096E-03
1089.87     1378.   4.38   1.78  4.087E-03
1112.04    10735.   1.10   1.81  4.032E-03
1213.02     1008.   4.50   1.74  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.09     1116.   3.94   1.83  3.575E-03
1407.97    13618.   0.89   1.99  3.309E-03  1408.01  20.850  1.006E+00 Qa1408
1457.57      311.   6.17   1.72  3.188E-03
1528.56      293.   6.15   2.28  3.015E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.93    39.97      9352.     17171. 9.077E+05    2.40   1.180  -      s 
181.99    45.50      4128.      7054. 3.766E+05    3.51   0.809  -       D
187.34    46.83      7238.      2114. 1.132E+05   12.19   0.810  -       D

1183.00   295.82      1839.       885. 8.247E+04   17.82   1.121  -        
1317.73   329.51      1299.       338. 3.397E+04   36.09   0.924  -      s 
1470.67   367.75      1352.      1695. 1.811E+05    9.06   1.161  -      s 
1644.34   411.18      1303.      3686. 4.138E+05    4.89   1.187  -        
1775.75   444.04      1243.      4896. 5.715E+05    3.90   1.258  -        
1954.21   488.66      1022.       691. 8.526E+04   17.74   1.293  -      s 
2255.98   564.11      1146.       551. 7.527E+04   21.91   1.322  -        
2344.91   586.34       922.       530. 7.478E+04   20.40   1.398  -        
2714.20   678.66       895.       399. 6.509E+04   26.99   1.391  -        
2754.80   688.81      1186.      1037. 1.720E+05   14.04   1.483  -        
2876.84   719.32       981.       402. 7.039E+04   29.17   1.496  -        
3241.49   810.48       872.       395. 7.941E+04   28.94   1.571  -        
3468.99   867.34      1191.      3943. 8.281E+05    4.63   1.527  -        
3704.03   926.09       667.       266. 5.857E+04   37.88   1.146  -      s 
4020.06  1005.08       464.       627. 1.459E+05   15.46   1.835  -      s 
4343.50  1085.84       772.      7886. 1.925E+06    2.46   1.778  -       D
4359.29  1089.78      1132.      1378. 3.371E+05    8.76   1.781  -       D
4448.02  1112.04       721.     10735. 2.662E+06    2.20   1.812  -        
4852.06  1213.02       310.      1008. 2.664E+05    9.00   1.742  -        
5196.49  1299.09       171.      1116. 3.121E+05    7.89   1.830  -        
5830.75  1457.57        13.       311. 9.749E+04   12.34   1.715  -        
6114.87  1528.56         7.       293. 9.719E+04   12.30   2.280  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.80      5748.     89040.   148.399     0.73   0.900 
Qa-245    978.39   244.66      2772.     17508.    29.180     1.83   1.023 
Qa-344   1376.84   344.29      1949.     49800.    83.000     0.95   1.142 
Qa-779   3115.19   778.90      1061.     12671.    21.118     1.92   1.541D
Qa-964   3855.87   964.04       898.     12350.    20.584     2.07   1.720 
Qa-1408  5632.23  1407.97       188.     13618.    22.697     1.77   1.990 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9073E-01                                      4.94E+03             
121.78 9.907E-01  (  1.965E-03 3.65E-01 2.84E+01 G  

Qa-245       9.9143E-01                                      4.94E+03             
244.70 9.914E-01  (  6.947E-03 9.13E-01 7.55E+00 G  

Qa-344       9.9419E-01                                      4.94E+03             
344.28 9.942E-01  (  2.054E-03 4.75E-01 2.66E+01 G  

Qa-779       9.7651E-01                                      4.94E+03             
778.90 9.765E-01  (  5.849E-03 9.60E-01 1.30E+01 G  

Qa-964       9.8788E-01                                      4.94E+03             
964.08 9.879E-01  (  5.584E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.359E-03 8.86E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7577E-01    9.9073E-01   7.2353E-03    1.1334E-01  1.965E-03
Qa-245       8.7639E-01    9.9143E-01   1.8102E-02    1.1462E-01  6.947E-03
Qa-344       8.7882E-01    9.9419E-01   9.4517E-03    1.1389E-01  2.054E-03
Qa-779       8.6320E-01    9.7651E-01   1.8747E-02    1.1305E-01  5.849E-03
Qa-964       8.7325E-01    9.8788E-01   2.0424E-02    1.1461E-01  5.584E-03
Qa-1408      8.8905E-01    1.0058E+00   1.7822E-02    1.1620E-01  2.359E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.256E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9464922E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:23:24
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    16997.   1.21   1.18  1.892E-02
45.49     7128.   1.86   0.84  1.873E-02
46.82     1898.   6.78   0.84  1.868E-02
121.80    88948.   0.36   0.91  1.612E-02   121.78  28.410  9.901E-01 QA122 
244.65    17674.   0.93   1.07  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.86      975.   8.51   1.01  1.073E-02
344.30    49368.   0.48   1.14  9.599E-03   344.28  26.590  9.860E-01 Qa344 
367.69     1658.   4.31   1.14  9.357E-03
411.20     3559.   2.08   1.20  8.907E-03
444.05     4931.   1.96   1.21  8.566E-03
488.68      523.  11.55   1.09  8.104E-03
564.04      550.  11.39   1.46  7.323E-03
586.32      569.  11.12   1.10  7.093E-03
678.59      513.  10.04   1.69  6.137E-03
688.72      998.   7.58   1.59  6.032E-03
719.35      340.  13.79   1.25  5.715E-03
778.93    13182.   1.03   1.51  5.098E-03   778.90  12.970  1.016E+00 Qa779 
810.62      438.  13.91   1.67  4.977E-03
867.36     3790.   2.59   1.58  4.762E-03
964.04    12376.   1.06   1.67  4.394E-03   964.08  14.500  9.903E-01 Qa964 

1004.93      629.   9.95   1.41  4.294E-03
1085.93     7979.   1.22   1.75  4.096E-03
1089.89     1299.   4.35   1.75  4.086E-03
1112.07    10598.   1.15   1.79  4.032E-03
1212.94     1057.   5.36   1.92  3.786E-03
1299.22     1077.   4.02   1.98  3.575E-03
1408.00    13581.   0.89   1.96  3.309E-03  1408.01  20.850  1.003E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.99      9500.     16997. 8.986E+05    2.43   1.179  -      s 
181.99    45.50      5261.      7128. 3.806E+05    3.73   0.843  -       D
187.28    46.82      7342.      1898. 1.016E+05   13.57   0.844  -       D

1183.24   295.86      1909.       975. 9.090E+04   17.03   1.011  -        
1470.54   367.69      1188.      1658. 1.772E+05    8.61   1.142  -      s 
1644.57   411.16       947.      3559. 3.995E+05    4.15   1.203  -       D
1775.96   444.05      1306.      4931. 5.757E+05    3.93   1.211  -        
1954.51   488.68      1075.       523. 6.449E+04   23.09   1.087  -        
2255.96   564.04      1206.       550. 7.510E+04   22.79   1.459  -        
2345.05   586.32      1146.       569. 8.022E+04   22.25   1.104  -        
2714.16   678.59       792.       513. 8.356E+04   20.08   1.693  -        
2754.70   688.72      1274.       998. 1.654E+05   15.15   1.590  -      s 
2877.23   719.35       746.       340. 5.958E+04   27.58   1.251  -        
3242.36   810.62       932.       438. 8.790E+04   27.81   1.666  -      s 
3469.38   867.36      1426.      3790. 7.960E+05    5.18   1.577  -        
4019.84  1004.93       699.       629. 1.464E+05   19.91   1.415  -        
4343.92  1085.86       759.      7967. 1.945E+06    2.44   1.747  -       D
4359.77  1089.82       968.      1278. 3.127E+05    8.87   1.750  -       D
4448.54  1112.07       852.     10598. 2.628E+06    2.30   1.794  -        
4852.18  1212.94       459.      1057. 2.793E+05   10.72   1.925  -      s 
5197.47  1299.22       164.      1077. 3.013E+05    8.05   1.982  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5673.     88948.   148.246     0.73   0.907 
Qa-245    978.46   244.65      2992.     17674.    29.458     1.86   1.071 
Qa-344   1376.98   344.30      2268.     49368.    82.279     0.97   1.135 
Qa-779   3115.61   778.93      1275.     13182.    21.970     2.05   1.509 
Qa-964   3856.23   964.04      1032.     12376.    20.626     2.12   1.667 
Qa-1408  5632.81  1408.00       211.     13581.    22.635     1.79   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9012E-01                                      4.94E+03             
121.78 9.901E-01  (  1.954E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.221E-03 9.29E-01 7.55E+00 G  

Qa-344       9.8597E-01                                      4.94E+03             
344.28 9.860E-01  (  2.216E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.415E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9032E-01                                      4.94E+03             
964.08 9.903E-01  (  5.991E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0034E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.502E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7486E-01    9.9012E-01   7.2278E-03    1.1327E-01  1.954E-03
Qa-245       8.8473E-01    1.0013E+00   1.8601E-02    1.1581E-01  7.221E-03
Qa-344       8.7120E-01    9.8597E-01   9.5619E-03    1.1297E-01  2.216E-03
Qa-779       8.9802E-01    1.0163E+00   2.0850E-02    1.1789E-01  6.415E-03
Qa-964       8.7504E-01    9.9032E-01   2.1006E-02    1.1499E-01  5.991E-03
Qa-1408      8.8662E-01    1.0034E+00   1.7929E-02    1.1595E-01  2.502E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.2 to  2035.3 keV)     5.290E+00  uCi           
Total Decayed Activity ( 1096.2 to  2035.3 keV) 5.9874578E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

304 of 384



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 07:48:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130329001_QCAsLeft                                                        
Acquired: 3/29/2013 07:47:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130329001_QCAsLeft.An1

Acquisition information
Start time:                 3/29/2013 07:47:17
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0588

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10671.   1.49   1.17  1.774E-02
45.48     5218.   2.02   0.82  1.759E-02
46.82     1562.   7.31   0.82  1.756E-02
121.89    86282.   0.37   0.92  1.556E-02   121.78  28.410  9.942E-01 QA122 
244.65    17803.   0.94   1.00  1.231E-02   244.70   7.550  9.764E-01 Qa245 
295.87      957.   7.51   1.14  1.099E-02
344.15    50309.   0.47   1.09  9.739E-03   344.28  26.590  9.903E-01 Qa344 
367.56     1685.   5.13   1.21  9.494E-03
411.00     3754.   2.31   1.21  9.043E-03
443.91     4769.   1.97   1.22  8.700E-03
488.54      619.   9.97   1.20  8.236E-03
563.91      550.  11.42   1.21  7.453E-03
586.20      634.  11.23   1.08  7.221E-03
678.78      544.  11.40   1.33  6.259E-03
688.75     1008.   7.07   1.29  6.155E-03
719.36      398.  14.86   1.10  5.837E-03
778.98    13466.   1.01   1.46  5.218E-03   778.90  12.970  1.014E+00 Qa779 
867.41     3960.   2.30   1.53  4.894E-03
919.38      403.  10.89   1.31  4.703E-03
926.13      258.  17.65   1.43  4.679E-03
964.08    12804.   1.00   1.65  4.540E-03   964.08  14.500  9.912E-01 Qa964 

1005.10      662.   7.52   1.60  4.432E-03
1085.91     8220.   1.20   1.69  4.219E-03
1089.86     1339.   4.31   1.70  4.209E-03
1112.04    10967.   1.06   1.68  4.150E-03
1212.91     1098.   5.06   1.59  3.885E-03
1299.14     1141.   3.53   1.75  3.658E-03

325 of 384



ORTEC g v - i (1087) Env32  G53W4.26  3/29/2013 07:58:20
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13894.   0.87   1.89  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.58      297.   7.03   1.79  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.18    39.98      5610.     10671. 6.017E+05    2.98   1.167  -      s 
181.18    45.45      2946.      5218. 2.966E+05    4.04   0.823  -       D
186.53    46.80      5748.      1562. 8.900E+04   14.63   0.824  -       D

1181.93   295.87      1557.       957. 8.709E+04   15.02   1.140  -        
1468.55   367.56      1650.      1685. 1.775E+05   10.25   1.211  -      s 
1642.25   411.00      1181.      3754. 4.151E+05    4.62   1.212  -        
1773.82   443.91      1237.      4769. 5.481E+05    3.95   1.225  -        
1952.31   488.54      1064.       619. 7.515E+04   19.95   1.204  -        
2253.74   563.91      1258.       550. 7.380E+04   22.84   1.214  -        
2342.87   586.20      1346.       634. 8.787E+04   22.45   1.076  -        
2713.17   678.78      1032.       544. 8.695E+04   22.79   1.333  -        
2753.07   688.75      1165.      1008. 1.638E+05   14.15   1.287  -        
2875.52   719.36      1002.       398. 6.824E+04   29.72   1.101  -        
3467.88   867.41      1166.      3960. 8.091E+05    4.59   1.532  -        
3675.83   919.38       524.       403. 8.560E+04   21.79   1.306  -        
3702.86   926.13       586.       258. 5.516E+04   35.29   1.427  -        
4018.90  1005.10       479.       662. 1.494E+05   15.05   1.602  -        
4342.38  1085.84       729.      8220. 1.948E+06    2.39   1.694  -       D
4358.20  1089.79       991.      1339. 3.180E+05    8.61   1.697  -       D
4446.98  1112.04       621.     10967. 2.642E+06    2.12   1.679  -        
4850.80  1212.91       441.      1098. 2.826E+05   10.11   1.592  -        
5196.06  1299.14       125.      1141. 3.120E+05    7.07   1.748  -        
5830.61  1457.58        30.       297. 9.176E+04   14.05   1.791  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.50   121.88      4986.     86149.   143.582     0.73   0.922 
Qa-245    977.19   244.65      3151.     17803.    29.672     1.89   1.001 
Qa-344   1374.95   344.15      1831.     50309.    83.849     0.94   1.090 
Qa-779   3114.03   778.98      1268.     13466.    22.443     2.03   1.456 
Qa-964   3854.74   964.08       822.     12804.    21.339     2.01   1.650 
Qa-1408  5631.88  1407.96       168.     13894.    23.156     1.75   1.894 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9265E-01                                      4.94E+03             
121.78 9.926E-01  (  1.896E-03 3.67E-01 2.84E+01 G  

Qa-245       9.7635E-01                                      4.94E+03             
244.70 9.764E-01  (  7.173E-03 9.43E-01 7.55E+00 G  

Qa-344       9.9027E-01                                      4.94E+03             
344.28 9.903E-01  (  1.962E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0139E+00                                      4.94E+03             
778.90 1.014E+00  (  6.247E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9116E-01                                      4.94E+03             
964.08 9.912E-01  (  5.173E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0072E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.190E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7746E-01    9.9265E-01   7.2914E-03    1.1356E-01  1.896E-03
Qa-245       8.6306E-01    9.7635E-01   1.8419E-02    1.1298E-01  7.173E-03
Qa-344       8.7536E-01    9.9027E-01   9.3452E-03    1.1344E-01  1.962E-03
Qa-779       8.9629E-01    1.0139E+00   2.0574E-02    1.1757E-01  6.247E-03
Qa-964       8.7614E-01    9.9116E-01   1.9891E-02    1.1489E-01  5.173E-03
Qa-1408      8.9029E-01    1.0072E+00   1.7608E-02    1.1632E-01  2.190E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.279E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9715300E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:45:26
Live time:                600
Real time:                630
Dead time:                  4.70 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0591

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10634.   1.54   1.10  1.774E-02
45.48     5627.   1.96   0.85  1.759E-02
46.87     1533.   7.61   0.85  1.755E-02
121.88    85286.   0.37   0.90  1.556E-02   121.78  28.410  9.831E-01 QA122 
244.65    17680.   0.93   1.04  1.231E-02   244.70   7.550  9.700E-01 Qa245 
295.86      984.   7.86   1.14  1.099E-02
344.15    50196.   0.48   1.11  9.739E-03   344.28  26.590  9.885E-01 Qa344 
367.55     1818.   4.48   1.08  9.494E-03
411.00     3652.   2.39   1.17  9.043E-03
443.87     4815.   2.00   1.21  8.701E-03
488.63      693.   9.31   1.43  8.236E-03
564.25      615.  12.17   1.31  7.449E-03
586.36      601.  10.97   1.36  7.220E-03
674.69      233.  18.47   1.38  6.303E-03
678.69      529.   8.97   1.38  6.261E-03
688.64     1110.   6.34   1.28  6.156E-03
778.99    13500.   1.01   1.49  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.48      350.  14.49   1.42  5.102E-03
867.42     4036.   2.37   1.52  4.894E-03
919.35      394.  12.68   1.33  4.704E-03
964.07    12826.   0.99   1.56  4.540E-03   964.08  14.500  9.933E-01 Qa964 

1005.28      686.   7.56   1.38  4.431E-03
1085.92     8287.   1.19   1.68  4.219E-03
1089.91     1435.   3.85   1.69  4.209E-03
1112.03    11080.   1.09   1.70  4.150E-03
1212.91     1107.   5.16   1.91  3.885E-03
1299.14     1122.   4.17   2.03  3.658E-03

332 of 384



ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14020.   0.87   1.91  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.96      5999.     10634. 5.995E+05    3.08   1.104  -      s 
181.29    45.44      3268.      5627. 3.199E+05    3.92   0.849  -       D
186.86    46.83      6044.      1533. 8.734E+04   15.22   0.851  -       D

1182.09   295.86      1720.       984. 8.952E+04   15.71   1.140  -      s 
1468.73   367.55      1421.      1818. 1.915E+05    8.97   1.075  -      s 
1642.44   411.00      1243.      3652. 4.039E+05    4.78   1.171  -        
1773.88   443.87      1318.      4815. 5.534E+05    4.00   1.213  -        
1952.89   488.63      1119.       693. 8.411E+04   18.63   1.427  -      s 
2255.33   564.25      1511.       615. 8.254E+04   24.34   1.311  -        
2343.76   586.36      1205.       601. 8.319E+04   21.93   1.363  -        
2712.63   678.57      1060.       557. 8.890E+04   22.58   1.340  -        
2752.90   688.64      1066.      1110. 1.803E+05   12.67   1.277  -        
3240.36   810.48       768.       350. 6.867E+04   28.97   1.419  -        
3468.21   867.42      1287.      4036. 8.247E+05    4.75   1.521  -        
3676.02   919.35       658.       394. 8.381E+04   25.36   1.327  -        
4019.93  1005.28       501.       686. 1.548E+05   15.12   1.383  -      s 
4342.70  1085.84       717.      8287. 1.964E+06    2.38   1.685  -       D
4358.68  1089.83       808.      1435. 3.409E+05    7.70   1.687  -       D
4447.22  1112.03       742.     11080. 2.670E+06    2.17   1.699  -        
4851.10  1212.91       448.      1107. 2.848E+05   10.32   1.911  -      s 
5196.38  1299.14       209.      1122. 3.067E+05    8.34   2.031  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.88      5035.     85286.   142.143     0.74   0.903 
Qa-245    977.37   244.65      3018.     17680.    29.467     1.86   1.041 
Qa-344   1375.16   344.15      1970.     50196.    83.660     0.95   1.113 
Qa-779   3114.35   778.99      1284.     13500.    22.500     2.02   1.490 
Qa-964   3855.01   964.07       797.     12826.    21.377     1.98   1.562 
Qa-1408  5632.22  1407.97       169.     14020.    23.366     1.74   1.913 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8311E-01                                      4.94E+03             
121.78 9.831E-01  (  1.906E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7003E-01                                      4.94E+03             
244.70 9.700E-01  (  7.022E-03 9.30E-01 7.55E+00 G  

Qa-344       9.8846E-01                                      4.94E+03             
344.28 9.885E-01  (  2.036E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0169E+00                                      4.94E+03             
778.90 1.017E+00  (  6.289E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9334E-01                                      4.94E+03             
964.08 9.933E-01  (  5.093E-03 9.89E-01 1.45E+01 G  

Qa-1408      1.0167E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.198E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6867E-01    9.8311E-01   7.2864E-03    1.1247E-01  1.906E-03
Qa-245       8.5711E-01    9.7003E-01   1.8042E-02    1.1220E-01  7.022E-03
Qa-344       8.7339E-01    9.8846E-01   9.4103E-03    1.1324E-01  2.036E-03
Qa-779       8.9855E-01    1.0169E+00   2.0567E-02    1.1790E-01  6.289E-03
Qa-964       8.7770E-01    9.9334E-01   1.9649E-02    1.1509E-01  5.093E-03
Qa-1408      8.9836E-01    1.0167E+00   1.7644E-02    1.1740E-01  2.198E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.274E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9685850E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 07:36:33
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    4.2719E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.2780E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130329002_BG                                                              
Acquired: 3/29/2013 07:46:56
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.10      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130329002_BG.An1

Acquisition information
Start time:                 3/29/2013 07:46:56
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:41:16
Zero offset:          -0.026 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.125E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

342 of 384



ORTEC g v - i (1087) Env32  G53W4.26  3/29/2013 07:57:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130329002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    2.1515E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    3.5741E+00
Pb-212  <    1.4690E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.1099E+01
Th-234  <    9.8991E+00
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401002_BG.An1

Acquisition information
Start time:                 4/1/2013 07:45:01
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    1.6368E+01
Pa-234  <    2.7018E+00
Pb-212  <    1.7991E+00
Pb-214  <    3.0314E+00
Ra-226  <    7.8485E+00
Th-234  <    1.1431E+01
Tl-208  <    1.4338E+00
U-235   <    3.2664E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130329002_BG                                                              
Acquired: 3/29/2013 07:59:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130329002_BG.An1

Acquisition information
Start time:                 3/29/2013 07:59:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/29/2013 07:58:03
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.221E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/29/2013 08:09:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  3/29/2013 08:09:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.4236E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.8901E+00
Pb-214  <    1.5975E+00
Ra-226  <    2.4927E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/29/2013 08:09:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130329002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401003_BG.An1

Acquisition information
Start time:                 4/1/2013 08:28:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
129.26        8.  35.36   0.36  1.537E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

516.12   129.26         0.         8. 5.205E+02   70.71   0.365 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.7865E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.1070E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503127170

Instrument : HPGE01                           Begun : 03/29/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130329_001     RCCV       QUALITY CONTROL CHEC                          03/29/13 07:30    1.0    1                     

002     1_20130329_002     RIB        BACKGROUND CONTAMINA                          03/29/13 07:46    1.0                          

003     1_20130329_003     MSS        243278-009               Soil       192604    03/29/13 09:10    1.0                 MASS-    

004     1_20130329_004     SDUP       QC677272                 Soil       193425    03/29/13 10:47    1.0                          

005     1_20130329_005     SAMPLE     243562-001               Soil       195868    03/29/13 12:08    1.0                          

006     1_20130329_006     SAMPLE     243562-003               Soil       195868    03/29/13 12:57    1.0                          

007     1_20130329_007     SAMPLE     243562-006               Soil       195868    03/29/13 14:10    1.0                          

008     1_20130329_008     SAMPLE     243562-007               Soil       195868    03/29/13 15:23    1.0                          

009     1_20130329_009     SAMPLE     243562-010               Soil       195868    03/29/13 16:11    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     1_20130401_001     RCCV       QUALITY CONTROL CHEC                           04/01/13 07:23    1.0    1                    

002     1_20130401_002     RIB        BACKGROUND CONTAMINA                           04/01/13 07:45    1.0                         

003     1_20130401_003     MSS        243562-011               Soil       195868     04/01/13 08:29    1.0                         

004     1_20130401_004     SAMPLE     243563-001               Soil       195868     04/01/13 09:17    1.0                 DATE    

005     1_20130401_005     SDUP       QC678974                 Soil       195868     04/01/13 10:13    1.0                         

006     1_20130401_006     SAMPLE     243563-003               Soil       195868     04/01/13 11:26    1.0                         

007     1_20130401_007     SAMPLE     243563-006               Soil       195868     04/01/13 12:56    1.0                 DATE    

008     1_20130401_008     SAMPLE     243565-002               Soil       195921     04/01/13 14:53    1.0                 DATE    

009     1_20130401_009     SAMPLE     243564-012               Soil       195921     04/01/13 16:43    1.0                         

Standards used:  1=S19582

Flags used: DATE=Sampled/Received date error  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513127187

Instrument : HPGE02                           Begun : 03/29/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130329_001     RCCV       QUALITY CONTROL CHEC                          03/29/13 07:47    1.0    1                     

002     2_20130329_002     RIB        BACKGROUND CONTAMINA                          03/29/13 07:59    1.0                          

003     2_20130329_003     SDUP       QC677273                 Soil       193425    03/29/13 09:18    1.0                          

004     2_20130329_004     SDUP       QC677422                 Soil       193467    03/29/13 10:49    1.0                          

005     2_20130329_005     SAMPLE     243562-002               Soil       195868    03/29/13 12:08    1.0                          

006     2_20130329_006     SAMPLE     243562-004               Soil       195868    03/29/13 12:58    1.0                 MASS-    

007     2_20130329_007     SAMPLE     243562-005               Soil       195868    03/29/13 14:10    1.0                 MASS-    

008     2_20130329_008     SAMPLE     243562-008               Soil       195868    03/29/13 15:23    1.0                          

009     2_20130329_009     SAMPLE     243562-009               Soil       195868    03/29/13 16:12    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 03-APR-2013 14:52

Batch Number : 195868                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-FEB-2013 13:32              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243391-001                      285.56  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:45  GS 186                     

2      243332-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  GS 186                     

2      243562-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  RA226     alias:243332-001 

3      243332-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  GS 186                     

3      243562-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  RA226     alias:243332-002 

4      243332-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  GS 186                     

4      243562-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  RA226     alias:243332-003 

5      243332-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  GS 186                     

5      243562-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  RA226     alias:243332-004 

6      243332-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  GS 186                     

6      243562-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  RA226     alias:243332-005 

7      243332-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  GS 186                     

7      243562-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  RA226     alias:243332-006 

8      243332-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  GS 186                     

8      243562-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  RA226     alias:243332-007 

9      243332-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  GS 186                     

9      243562-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  RA226     alias:243332-008 

10     243332-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  GS 186                     

10     243562-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  RA226     alias:243332-009 

11     243332-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  GS 186                     

11     243562-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  RA226     alias:243332-010 

12     243332-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  GS 186                     

12     243562-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  RA226     alias:243332-011 

13     243332-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  GS 186                     

13     243562-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  RA226     alias:243332-012 

14     243333-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  GS 186                     

14     243563-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  RA226     alias:243333-001 

15     243333-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  GS 186                     

15     243563-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  RA226     alias:243333-002 

16     243333-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  GS 186                     

16     243563-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  RA226     alias:243333-003 

17     243333-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  GS 186                     

17     243563-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  RA226     alias:243333-004 

18     243333-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

18     243563-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:243333-005 

19     243333-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  GS 186                     

19     243563-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  RA226     alias:243333-006 

20     243339-001                      368.95  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:50  GS 186                     

21     243339-002                      346.3   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:57  GS 186                     

22     243263-001                      350     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:05  GS 186                     

23     243263-002                      385.48  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:10  GS 186                     

24     243263-003                      363.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:17  GS 186                     

25     243263-004                      359.1   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:23  GS 186                     

26     243263-005                      378.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:29  GS 186                     

27     243263-006                      370.75  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:34  GS 186                     

28     243263-007                      345.93  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:40  GS 186                     

29     243263-008                      346.13  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:45  GS 186                     

30     243267-001                      324.61  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:50  GS 186                     

31     243267-002                      368.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:56  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243267-003                      364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

33     243267-004                      325.56  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:10  GS 186                     

34     243267-005                      362     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:07  GS 186                     

35     243267-006                      341.78  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:14  GS 186                     

36     243267-007                      334.73  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

37     243267-008                      315.44  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

38     243267-009                      357.15  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:01  GS 186                     

39     243267-010                      355.99  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:02  GS 186                     

40     243267-011                      346.76  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

41     243267-012                      362.54  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

42     243268-001                      360.92  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

43     243268-002                      367.23  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

44     243268-003                      357.26  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:06  GS 186                     

45     243268-004                      341.68  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:07  GS 186                     

46     243268-005                      361.12  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

47     243268-006                      366.97  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

QC1    QC678029    BLANK               310.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

QC2    QC678030    LCS                 312.8   26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

12     QC678031    SDUP of 243332-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  GS 186                     

18     QC678032    SDUP of 243333-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

32     QC678033    SDUP of 243267-003  364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

12     QC678974    SDUP of 243562-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  RA226     alias:QC678031   

18     QC678975    SDUP of 243563-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:QC678032   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828G: 

SDG# 

243563 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828GCov _HPSCT012.wpd 



• I. I,, I,, I,, I. I. I. I. I,, I. I. I. I. 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

:51,1~~ 
Andrew Kong 
Project Manager/Chemist 

29828GCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828GCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

22-Feb-2013 12-PCT-314-030 243563-002 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-032 243563-004 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-029 243563-001 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-031 243563-003 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-033 243563-005 N GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-033DUP QC678975DUP DUP GEN PREP HASL300 3 

22-Feb-2013 12-PCT-314-034 243563-006 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29828GCov_HPSCT012.wpd 



Lab Reporting Batch ID: 243563 

EDD Filename: 243563 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828GCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review·Outliers) 

29828GCov _HPSCT012.wpd 



Quality Control 
Outlier Reports 

243563 
(No Outliers) 



LDC #: 29828G35 
SDG #: 243563 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: {b/l(/13 
Page:~of_,_ 

Reviewer: ~ 
2nd Reviewer: t 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa Area 

I. Technical holdinq times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII ,..,_,.., "'""I,~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 

1 12-PCT-314-029 11 

2 12-PCT-314-030 12 

3 12-PCT-314-031 13 

4 12-PCT-314-032 14 

5 12-PCT-314-033 15 

6 12-PCT-314-034 16 

7 12-PCT-314-033DUP 17 

8 18 

9 19 

10 20 

I I 
- Samplinq dates: 

A 
A 
-

N 

~ {M)_ 

N L.-C~ 
N 

N 

N 

-
✓ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Cammeats 

"L- { 1./7-(\ ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828G3SW. wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243563
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-314-029       243563-001
12-PCT-314-030       243563-002
12-PCT-314-031       243563-003
12-PCT-314-032       243563-004
12-PCT-314-033       243563-005
12-PCT-314-034       243563-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/03/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 276

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243563
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/22/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243563-002 was analysed with < 300 grams in the can.

MDA above Project MDA was observed for uranium-235 in 243563-003; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 243563-003 and
QC678975; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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r■:;;:') TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 Rf a 
Project Name 

Parcel C Trerich,Survey 

Project Location 
HUNTERS POINT 0 

Savf\~arrAt A \ ,,, ·v. .. ..-:,"' 
Project Contact 

Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-314-029 212212013 

12-PCT-314-030 212212013 

12-PCT-314-031 2122/2013 

12-PCT-314-032 2/22/2013 

12-PCT-314-033 . 2/22/2013 

12-PCT-314-034 2/22/2013 

Chain-of-Custody Record TS 00413 

]~511·~ 
PO Number G s A 

LABORATORY NAME 

NIA A R L 
Project Number M 9 p ONSITE - Curtis & 

40440012 M 0 H Tompkins, LTD. 
A A 

Airbill Number s LABORATORY ID ~ 

NIA p G',;''>l fi.., ;2.4 3 :"3:-53 2-2L-

Project Contact Phone E 
~43':SL,:}- f~oRO~T 415-615-2733 C 

TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION 
T 

1317 1 2 S1 ~ □ □ 
1305 1 2 S1 ~ □ □ 
\335 1 2 S1 ~ □ □ 
\1\ 1. 1 2 S1 ~ □ □ 
·\502 1 2 S1 ~ □ □ 
L5o7 1 2 S1 ~ □ □ 

Date 
Q')..-

Company _,. ..! .-
'-- ~. I 

. - ' -- -

Date Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR LABORATORY) 

1-----------+------+------------11 TEMPERATURE: SAMPLE CONJ)ITION: 'coOLER SEAL: 
Company Time 

Page 1 of 1 

Project Information 

Section 

1_3 

:-\ QF ~,~,13 
SAMPLE ID 

llllllliHIIIIIIIIII! llllll!IIHIIIIUHIIII 
1111111111111111111m11111111m1w1111111 
1mm 111110111111111 inllilll~IIII II lllllilllUIII 
IIHIIIIIIIIIIRlll!llllll~llllllllllll!IIIIII 
1111111111111 IIIWII illlllll!IRlilll llll l!I 
1111111 illlll 11 llllll~illl!llllllll lffllilllWIII 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-029                Received:        02/22/13                      
Lab ID:          243563-001                    Prepared:        02/28/13 15:19                
Matrix:          Soil                          Analyzed:        04/01/13 09:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   355 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0129 U         0.162          0.133             0.9    
Bismuth-212                          0.938            0.480          0.225                    
Bismuth-214                          0.595            0.101          0.0382                   
Cesium-137                          -0.00973 U        0.0293         0.0233            0.07   
Cobalt-60                            0.000224 U       0.00134        0.0235            0.03   
Europium-152                         0.0213 U         0.0740         0.0535            0.1    
Europium-154                        -0.0210 U         0.146          0.117             0.2    
Lead-212                             0.609            0.0806         0.0393                   
Lead-214                             0.696            0.0989         0.0385                   
Potassium-40                         8.10             0.863          0.233                    
Protactinium-234                     0.0284 U         0.0833         0.0718                   
Radium-226 (By Bismuth-214)          0.595            0.101          0.0382            0.2    
Thallium-208                         0.196            0.0434         0.0196                   
Thorium-232 (By Actinium-228)        0.892            0.153          0.0458            0.9    
Thorium-234                          0.190 U          1.33           1.09                     
Uranium-235                          0.0832 U         0.0401         0.152             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-030                Received:        02/22/13                      
Lab ID:          243563-002                    Prepared:        02/28/13 15:24                
Matrix:          Soil                          Analyzed:        04/01/13 09:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   293 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00765 U       0.226          0.185            0.9     
Bismuth-212                           1.42            0.459          0.187                    
Bismuth-214                           0.750           0.113          0.0414                   
Cesium-137                            0.00277 U       0.0274         0.0222           0.07    
Cobalt-60                            -0.0117 U        0.0362         0.0284           0.03    
Europium-152                          0.0488 U        0.0502         0.0649           0.1     
Europium-154                          0.00251 U       0.162          0.133            0.2     
Lead-212                              0.773           0.0942         0.0436                   
Lead-214                              0.817           0.124          0.0556                   
Potassium-40                          9.17            1.06           0.318                    
Protactinium-234                      0.00382 U       0.0179         0.116                    
Radium-226 (By Bismuth-214)           0.750           0.113          0.0414           0.2     
Thallium-208                          0.322           0.0546         0.0204                   
Thorium-232 (By Actinium-228)         0.972           0.145          0.0899           0.9     
Thorium-234                           1.81            1.53           1.13                     
Uranium-235                           0.0850 U        0.0458         0.171            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-031                Received:        02/22/13                      
Lab ID:          243563-003                    Prepared:        02/28/13 15:27                
Matrix:          Soil                          Analyzed:        04/01/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00634 U        0.208          0.171             0.9    
Bismuth-212                          0.841            0.506          0.268                    
Bismuth-214                          0.798            0.115          0.0383                   
Cesium-137                          -0.00704 U        0.0312         0.0251            0.07   
Cobalt-60                            0.00612 U        0.0294         0.0233            0.03   
Europium-152                         0.0377 U         0.0924         0.0557            0.1    
Europium-154                         0.0411 U b       0.124          0.220             0.2    
Lead-212                             0.840            0.101          0.0489                   
Lead-214                             0.933            0.107          0.0452                   
Potassium-40                        10.3              1.06           0.290                    
Protactinium-234                     0.0375 U         0.0681         0.123                    
Radium-226 (By Bismuth-214)          0.798            0.115          0.0383            0.2    
Thallium-208                         0.344            0.0556         0.0203                   
Thorium-232 (By Actinium-228)        1.19             0.182          0.0600            0.9    
Thorium-234                          0.905 U          0.745          1.10                     
Uranium-235                          0.0710 U b       0.0442         0.181             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-032                Received:        02/22/13                      
Lab ID:          243563-004                    Prepared:        03/01/13 09:29                
Matrix:          Soil                          Analyzed:        04/01/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0939 U         0.179          0.142             0.9    
Bismuth-212                          0.625            0.422          0.231                    
Bismuth-214                          0.521            0.103          0.0460                   
Cesium-137                           0.00225 U        0.0257         0.0209            0.07   
Cobalt-60                            0.00473 U        0.0185         0.0200            0.03   
Europium-152                         0.0270 U         0.0707         0.0479            0.1    
Europium-154                         0.0000617 U      0.0000911      0.167             0.2    
Lead-212                             0.530            0.0803         0.0393                   
Lead-214                             0.561            0.103          0.0462                   
Potassium-40                         6.65             0.850          0.259                    
Protactinium-234                     0.0444 U         0.0965         0.0824                   
Radium-226 (By Bismuth-214)          0.521            0.103          0.0460            0.2    
Thallium-208                         0.208            0.0409         0.0147                   
Thorium-232 (By Actinium-228)        0.650            0.154          0.0586            0.9    
Thorium-234                          0.815 U          0.719          1.08                     
Uranium-235                          0.0557 U         0.0372         0.167             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-033                Received:        02/22/13                      
Lab ID:          243563-005                    Prepared:        03/01/13 09:38                
Matrix:          Soil                          Analyzed:        04/01/13 12:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 15:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0332 U         0.181          0.147             0.9    
Bismuth-212                          1.39             0.587          0.249                    
Bismuth-214                          0.598            0.102          0.0384                   
Cesium-137                           0.0143 U         0.0235         0.0176            0.07   
Cobalt-60                            0.00223 U        0.00875        0.0181            0.03   
Europium-152                         0.0643           0.0612         0.0478            0.1    
Europium-154                         0.00182 U        0.00634        0.170             0.2    
Lead-212                             0.707            0.0831         0.0372                   
Lead-214                             0.669            0.106          0.0451                   
Potassium-40                        12.9              1.19           0.325                    
Protactinium-234                    -0.000416 U       0.125          0.103                    
Radium-226 (By Bismuth-214)          0.598            0.102          0.0384            0.2    
Thallium-208                         0.249            0.0464         0.0183                   
Thorium-232 (By Actinium-228)        0.699            0.146          0.0795            0.9    
Thorium-234                          1.08             0.703          1.07                     
Uranium-235                          0.0697 U         0.0444         0.162             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-034                Received:        02/22/13                      
Lab ID:          243563-006                    Prepared:        03/01/13 09:45                
Matrix:          Soil                          Analyzed:        04/01/13 12:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 15:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0788         0.153            0.9     
Bismuth-212                           0.980           0.502          0.278                    
Bismuth-214                           0.565           0.115          0.0437                   
Cesium-137                            0.0157 U        0.0265         0.0202           0.07    
Cobalt-60                             0.00199 U       0.0216         0.0174           0.03    
Europium-152                          0.0148 U        0.0411         0.0575           0.1     
Europium-154                         -0.0554 U        0.197          0.156            0.2     
Lead-212                              0.643           0.0867         0.0430                   
Lead-214                              0.700           0.111          0.0430                   
Potassium-40                         11.0             1.09           0.324                    
Protactinium-234                      0.0153 U        0.0443         0.105                    
Radium-226 (By Bismuth-214)           0.565           0.115          0.0437           0.2     
Thallium-208                          0.286           0.0496         0.0193                   
Thorium-232 (By Actinium-228)         0.596           0.141          0.0705           0.9     
Thorium-234                           1.71            1.31           0.946                    
Uranium-235                           0.188           0.175          0.144            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/28/13 12:46                
Lab ID:          QC678029                      Analyzed:        03/28/13 14:40                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00406 U         0.0768        0.0627            0.9    
Bismuth-212                          0.0527 U          0.201         0.155                    
Bismuth-214                          0.0117 U          0.0405        0.0352                   
Cesium-137                           0.00468 U         0.0135        0.0101            0.07   
Cobalt-60                            0.00627 U         0.0125        0.0132            0.03   
Europium-152                        -0.00230 U         0.0112        0.0386            0.1    
Europium-154                         0.0138 U          0.0407        0.0970            0.2    
Lead-210                             0.0616 U          2.57          2.11                     
Lead-212                            -0.000461 U        0.00198       0.0253                   
Lead-214                             0.00389 U         0.0400        0.0343                   
Potassium-40                        -0.425 U          17.0           0.237                    
Protactinium-234                     0.0348 U          0.0601        0.0480                   
Radium-226 (By Bismuth-214)          0.0117 U          0.0405        0.0352            0.2    
Thallium-208                        -0.0000118 U       0.000223      0.0161                   
Thorium-232 (By Actinium-228)       -0.0434 U          3.67          0.0588            0.9    
Thorium-234                          0.159 U           0.353         0.597                    
Uranium-235                          0.0572 U          0.0891        0.0773            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/28/13 12:46                
Type:            LCS                           Analyzed:        03/28/13 15:59                
Lab ID:          QC678030                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.407     87.9   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-033                Sampled:         02/22/13 15:02                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243563-005                    Prepared:        03/01/13 09:38                
Lab ID:          QC678975                      Analyzed:        04/01/13 14:20                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0332 U       0.181        0.0960 U       0.169       0.133           0.9    NC   40  NC     1   

Bismuth-212                       1.39           0.591        0.700          0.431       0.277                  66.1 40  0.676  1   

Bismuth-214                       0.598          0.105        0.727          0.119       0.0415                 19.5 40  0.577  1   

Cesium-137                        0.0143 U       0.0235       0.00264 U      0.0183      0.0147          0.07   NC   40  NC     1   

Cobalt-60                         0.00223 U      0.00876      0.00731 U      0.0221      0.0255          0.03   NC   40  NC     1   

Europium-152                      0.0643         0.0613       0.0597         0.108       0.0596          0.1    7.40 40  0.0270 1   

Europium-154                      0.00182 U      0.00635     -0.0677 U b     0.253       0.202           0.2    NC   40  NC     1   

Lead-212                          0.707          0.102        0.588          0.105       0.0482                 18.4 40  0.578  1   

Lead-214                          0.669          0.112        0.723          0.108       0.0538                 7.80 40  0.246  1   

Potassium-40                     12.9            1.36        13.1            1.39        0.319                  1.18 40  0.0559 1   

Protactinium-234                 -0.000416 U     0.125        0.0615 U       0.125       0.0990                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.598          0.105        0.727          0.119       0.0415          0.2    19.5 40  0.577  1   

Thallium-208                      0.249          0.0491       0.224          0.0523      0.0214                 10.2 40  0.238  1   

Thorium-232 (By Actinium-228)     0.699          0.155        0.719          0.171       0.0888          0.9    2.78 40  0.0606 1   

Thorium-234                       1.08           0.710        0.763 U        0.574       1.24                   NC   40  NC     1   

Uranium-235                       0.0697 U       0.0447       0.0874 U       0.0475      0.168           0.18   NC   40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

27 of 276



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

29 of 276



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     1_20130401_001     RCCV       QUALITY CONTROL CHEC                           04/01/13 07:23    1.0    1                    

002     1_20130401_002     RIB        BACKGROUND CONTAMINA                           04/01/13 07:45    1.0                         

003     1_20130401_003     MSS        243562-011               Soil       195868     04/01/13 08:29    1.0                         

004     1_20130401_004     SAMPLE     243563-001               Soil       195868     04/01/13 09:17    1.0                         

005     1_20130401_005     SDUP       QC678974                 Soil       195868     04/01/13 10:13    1.0                         

006     1_20130401_006     SAMPLE     243563-003               Soil       195868     04/01/13 11:26    1.0                         

007     1_20130401_007     SAMPLE     243563-006               Soil       195868     04/01/13 12:56    1.0                         

008     1_20130401_008     SAMPLE     243565-002               Soil       195921     04/01/13 14:53    1.0                 DATE    

009     1_20130401_009     SAMPLE     243564-012               Soil       195921     04/01/13 16:43    1.0                         

Standards used:  1=S19582

Flags used: DATE=Sampled/Received date error  

Page 1 of 1

33 of 276



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 03-APR-2013 14:53

Batch Number : 195868                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-FEB-2013 13:32              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243391-001                      285.56  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:45  GS 186                     

2      243332-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  GS 186                     

2      243562-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  RA226     alias:243332-001 

3      243332-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  GS 186                     

3      243562-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  RA226     alias:243332-002 

4      243332-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  GS 186                     

4      243562-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  RA226     alias:243332-003 

5      243332-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  GS 186                     

5      243562-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  RA226     alias:243332-004 

6      243332-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  GS 186                     

6      243562-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  RA226     alias:243332-005 

7      243332-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  GS 186                     

7      243562-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  RA226     alias:243332-006 

8      243332-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  GS 186                     

8      243562-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  RA226     alias:243332-007 

9      243332-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  GS 186                     

9      243562-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  RA226     alias:243332-008 

10     243332-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  GS 186                     

10     243562-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  RA226     alias:243332-009 

11     243332-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  GS 186                     

11     243562-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  RA226     alias:243332-010 

12     243332-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  GS 186                     

12     243562-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  RA226     alias:243332-011 

13     243332-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  GS 186                     

13     243562-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  RA226     alias:243332-012 

14     243333-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  GS 186                     

14     243563-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  RA226     alias:243333-001 

15     243333-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  GS 186                     

15     243563-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  RA226     alias:243333-002 

16     243333-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  GS 186                     

16     243563-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  RA226     alias:243333-003 

17     243333-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  GS 186                     

17     243563-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  RA226     alias:243333-004 

18     243333-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

18     243563-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:243333-005 

19     243333-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  GS 186                     

19     243563-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  RA226     alias:243333-006 

20     243339-001                      368.95  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:50  GS 186                     

21     243339-002                      346.3   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:57  GS 186                     

22     243263-001                      350     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:05  GS 186                     

23     243263-002                      385.48  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:10  GS 186                     

24     243263-003                      363.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:17  GS 186                     

25     243263-004                      359.1   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:23  GS 186                     

26     243263-005                      378.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:29  GS 186                     

27     243263-006                      370.75  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:34  GS 186                     

28     243263-007                      345.93  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:40  GS 186                     

29     243263-008                      346.13  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:45  GS 186                     

30     243267-001                      324.61  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:50  GS 186                     

31     243267-002                      368.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:56  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243267-003                      364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

33     243267-004                      325.56  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:10  GS 186                     

34     243267-005                      362     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:07  GS 186                     

35     243267-006                      341.78  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:14  GS 186                     

36     243267-007                      334.73  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

37     243267-008                      315.44  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

38     243267-009                      357.15  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:01  GS 186                     

39     243267-010                      355.99  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:02  GS 186                     

40     243267-011                      346.76  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

41     243267-012                      362.54  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

42     243268-001                      360.92  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

43     243268-002                      367.23  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

44     243268-003                      357.26  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:06  GS 186                     

45     243268-004                      341.68  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:07  GS 186                     

46     243268-005                      361.12  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

47     243268-006                      366.97  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

QC1    QC678029    BLANK               310.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

QC2    QC678030    LCS                 312.8   26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

12     QC678031    SDUP of 243332-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  GS 186                     

18     QC678032    SDUP of 243333-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

32     QC678033    SDUP of 243267-003  364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

12     QC678974    SDUP of 243562-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  RA226     alias:QC678031   

18     QC678975    SDUP of 243563-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:QC678032   

Page 2 of 2
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-029                Received:        02/22/13                      
Lab ID:          243563-001                    Prepared:        02/28/13 15:19                
Matrix:          Soil                          Analyzed:        04/01/13 09:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   355 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0129 U         0.162          0.133             0.9    
Bismuth-212                          0.938            0.480          0.225                    
Bismuth-214                          0.595            0.101          0.0382                   
Cesium-137                          -0.00973 U        0.0293         0.0233            0.07   
Cobalt-60                            0.000224 U       0.00134        0.0235            0.03   
Europium-152                         0.0213 U         0.0740         0.0535            0.1    
Europium-154                        -0.0210 U         0.146          0.117             0.2    
Lead-212                             0.609            0.0806         0.0393                   
Lead-214                             0.696            0.0989         0.0385                   
Potassium-40                         8.10             0.863          0.233                    
Protactinium-234                     0.0284 U         0.0833         0.0718                   
Radium-226 (By Bismuth-214)          0.595            0.101          0.0382            0.2    
Thallium-208                         0.196            0.0434         0.0196                   
Thorium-232 (By Actinium-228)        0.892            0.153          0.0458            0.9    
Thorium-234                          0.190 U          1.33           1.09                     
Uranium-235                          0.0832 U         0.0401         0.152             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243563-001                   Client ID : 12-PCT-314-029        

Seqnum : 1503131483004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_004                                Batch         : 195868                       Time      : 01-APR-2013 09:17     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 355 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0129        0.133  .16201       .16202       0.0041    u    
Bismuth-212                     0.938         0.225  .47974       .48214       0.053     u    
Bismuth-214                     0.595         0.0382 .10066       .10424       0.012     u    
Cesium-137                      -0.00973      0.0233 .029302      .029305      0.0047    u    
Cobalt-60                       0.000224      0.0235 .0013432     .0013433     0.0063    u    
Europium-152                    0.0213        0.0535 .073998      .074008      -0.0023   u    
Europium-154                    -0.0210       0.117  .14624       .14625       0.014     u    
Lead-212                        0.609         0.0393 .080576      .095022      -0.00046  u    
Lead-214                        0.696         0.0385 .098851      .10617       0.0039    u    
Potassium-40                    8.10          0.233  .8631        .95426       -0.43     u    
Protactinium-234                0.0284        0.0718 .08329       .08359       0.035     u    
Radium-226 (By Bismuth-214)     0.595         0.0382 .10066       .10424       0.012     u    
Thallium-208                    0.196         0.0196 .043411      .045226      -0.000012 u    
Thorium-232 (By Actinium-228)   0.892         0.0458 .15329       .16636       -0.043    u    
Thorium-234                     0.190         1.09   1.3317       1.3318       0.16      u    
Uranium-235                     0.0832        0.152  .040084      .04044       0.057     u    

u=use  

Page 1 of 1                                                                                                             1503131483004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-029          
Sample Description: 243563-001, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:17           Live Time: 2700   sec

Acquisition Time: 4/1/2013 09:17:50         Real Time: 2702   sec
Analysis Time: 4/1/2013 10:02            Dead Time: 0.06   %

Analysis Quantity: 3.550E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.919E-01      1.533E-01      1.664E-01      4.581E-02
Am-241    #AB    1.290E-02      1.620E-01      1.620E-01      1.329E-01
Bi-212           9.378E-01      4.797E-01      4.821E-01      2.247E-01
Bi-214           5.954E-01      1.007E-01      1.042E-01      3.818E-02
Co-60     #AB    2.236E-04      1.343E-03      1.343E-03      2.354E-02
Cs-137    #AB   -9.729E-03      2.930E-02      2.931E-02      2.329E-02
Eu-152    #AB    2.127E-02      7.400E-02      7.401E-02      5.348E-02
Eu-154    #AB   -2.099E-02      1.462E-01      1.462E-01      1.174E-01
K-40      #      8.098E+00      8.631E-01      9.543E-01      2.325E-01
Pa-234    #AB    2.843E-02      8.329E-02      8.359E-02      7.178E-02
Pb-212           6.090E-01      8.058E-02      9.502E-02      3.929E-02
Pb-214           6.959E-01      9.885E-02      1.062E-01      3.847E-02
Ra-226           1.294E+00      6.736E-01      6.793E-01      4.392E-01
Th-234    #AB    1.897E-01      1.332E+00      1.332E+00      1.089E+00
Tl-208           1.965E-01      4.341E-02      4.523E-02      1.957E-02
U-235     #AB    8.325E-02      4.008E-02      4.044E-02      1.523E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.365E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

Sample description                                             
243563-001, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_004.An1

Acquisition information
Start time:                 4/1/2013 09:17:50
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5500E+02) = 

7.6132E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1355

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.58        3. 627.96   0.86  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.30        5. 351.10   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.896E-01 Th234 
74.80      127.  15.84   0.87  3.072E-02
77.10      214.  10.36   0.88  3.242E-02
87.29       83.  22.79   0.89  3.895E-02
90.14       50.  36.27   0.89  4.046E-02
92.92       65.  30.21   0.68  4.199E-02    93.35   4.100  1.062E+00 Ac228 

93.35   5.760  7.557E-01 U235  
93.35   5.760  7.557E-01 U235  

93.05       54.  38.85   0.89  4.199E-02    93.35   4.100  8.632E-01 Ac228 
93.35   5.760  6.260E-01 U235  
92.59   4.343  8.373E-01 Th234 

128.97        4. 362.41   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.92       12. 158.73   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.925E-02 U235  
163.88       18.  93.92   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.003E-01 U235  
185.98       80.  26.02   0.81  4.880E-02   185.72  57.000  8.065E-02 U235  

186.21   3.555  1.294E+00 Ra226 
185.72  57.000  8.065E-02 U235  

203.62        2. 765.55   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.116E-02 U235  

238.55      415.   6.51   1.17  4.343E-02   238.63  43.600  6.090E-01 Pb212 
241.70       62.  26.42   0.69  4.308E-02   242.00   7.268  5.548E-01 Pb214 
276.73       25.  49.95   1.08  3.969E-02   277.37   6.600  2.651E-01 Tl208 
295.25      206.   9.82   1.22  3.814E-02   295.22  18.414  8.278E-01 Pb214 

45 of 276



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.18       31.  40.33   0.52  3.774E-02   300.09   3.180  7.377E-01 Pb212 
338.25       97.  15.43   0.63  3.485E-02   338.32  11.400  6.892E-01 Ac228 
344.73        5. 201.35   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.651E-02 Eu152 
352.03      298.   7.10   1.12  3.391E-02   351.93  35.600  6.959E-01 Pb214 
569.42        2. 449.55   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.36      141.  10.67   1.50  2.388E-02   583.19  85.000  1.965E-01 Tl208 
609.42      222.   8.45   0.90  2.316E-02   609.31  45.490  5.954E-01 Bi214 
727.20       45.  25.58   1.06  2.048E-02   727.33   6.650  9.377E-01 Bi212 
778.92        2. 436.05   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.914E-02 Eu152 
788.66        3. 201.30   1.52  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.89       25.  31.45   1.58  1.821E-02   860.53  12.400  3.098E-01 Tl208 
883.29        5. 146.47   1.60  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.30      143.   8.94   1.78  1.749E-02   911.20  26.200  8.786E-01 Ac228 
943.51        1. 463.98   1.65  1.703E-02   946.00  13.500    PBC<MDA Pa234 
969.06       86.  14.39   1.04  1.674E-02   968.96  15.900  9.139E-01 Ac228 

1120.46       63.  14.46   0.46  1.507E-02  1120.29  14.910  7.870E-01 Bi214 
1173.17        2. 355.89   1.81  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.93        3. 204.30   1.95  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.866E-02 Eu152 
1460.93      372.   5.04   1.93  1.228E-02  1460.82  10.550  8.098E+00 K40   
1764.94       55.  14.88   0.65  1.046E-02  1764.49  15.310  9.688E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.18    74.80       157.        91. 2.975E+03   43.15   0.786  -      s 
308.40    77.10       204.       169. 5.210E+03   29.92   1.021  -        
349.40    87.36       145.        82. 2.100E+03   48.08   0.991  -        
360.80    90.21       141.        41. 1.016E+03   87.41   0.627  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.32    59.58       161.         3.     0.001  1255.91   0.858s
Th-234    253.19    63.30       171.         5.     0.002   702.20   0.862s
Ac-228    373.37    93.35       138.        65.     0.024    60.42   0.678D
U-235     373.37    93.35       191.        54.     0.020    77.70   0.893D
Eu-154    492.07   123.03       147.       -20.    -0.008   174.88   0.923s
Pa-234    515.80   128.97       103.         4.     0.001   724.83   0.932s
U-235     575.58   143.92       169.        12.     0.004   317.46   0.944s
U-235     655.44   163.88       138.        18.     0.007   187.84   0.964s
U-235     743.62   185.93       153.        82.     0.030    48.15   0.986 
Ra-226    743.81   185.98       134.        80.     0.029    52.04   0.815 
U-235     814.36   203.62        90.         2.     0.001  1531.11   1.006s
Pb-212    954.03   238.55       128.       409.     0.151    13.02   1.168 
Pb-214    966.65   241.70        88.        62.     0.023    52.85   0.689s
Tl-208   1106.73   276.73        72.        25.     0.009    99.90   1.077s
Pb-214   1180.80   295.25        64.       206.     0.076    19.65   1.222 
Pb-212   1200.53   300.18        50.        31.     0.012    80.66   0.518s
Ac-228   1352.79   338.25        48.        97.     0.036    30.86   0.626s
Eu-152   1378.71   344.73        55.         5.     0.002   402.70   1.140s
Pb-214   1407.93   352.03        50.       298.     0.110    14.21   1.119s
Pa-234   2277.44   569.42        37.         2.     0.001   899.09   1.345s
Tl-208   2333.23   583.36        37.       141.     0.052    21.33   1.501 
Bi-214   2437.47   609.42        38.       222.     0.082    16.91   0.898s
Cs-137   2646.33   661.63        43.        -6.    -0.002   301.18   1.423s
Eu-154   2897.14   724.33        60.       -10.    -0.004   234.61   1.474s
Bi-212   2908.65   727.20        22.        45.     0.017    51.16   1.061s
Eu-152   3115.54   778.92        27.         2.     0.001   872.10   1.519s
Bi-212   3154.53   788.66        20.         3.     0.001   402.59   1.524s
Tl-208   3443.49   860.89        18.        25.     0.009    62.91   1.583s
Eu-154   3475.78   868.96        15.        -2.    -0.001   696.85   1.592s
Pa-234   3533.13   883.29        24.         5.     0.002   292.93   1.600s
Ac-228   3645.18   911.30        10.       143.     0.053    17.88   1.780 
Pa-234   3774.06   943.51        18.         1.     0.000   927.96   1.647s
Eu-152   3867.45   966.85        72.       -17.    -0.006   145.71   1.660s
Ac-228   3876.29   969.06        20.        86.     0.032    28.77   1.040s
Eu-154   3984.75   996.16        24.        -2.    -0.001   829.03   1.684s
Eu-152   4450.43  1112.54        25.        -3.    -0.001   452.51   1.765s
Bi-214   4482.11  1120.46         6.        63.     0.023    28.93   0.459s
Co-60    4693.04  1173.17        19.         2.     0.001   711.78   1.806s
Co-60    5332.18  1332.88        22.        -1.    -0.001   967.71   1.907s
Eu-152   5632.54  1407.93        13.         3.     0.001   408.60   1.952s
K-40     5844.66  1460.93        21.       372.     0.138    10.09   1.933s
Bi-212   6485.89  1621.13        12.        -1.     0.000   954.43   2.068s
Bi-214   7061.56  1764.94         3.        55.     0.020    29.76   0.645s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.9192E-01                                      5.12E+12             
911.20 8.786E-01  (P 4.581E-02 8.94E+00 2.62E+01 G  
968.96 9.139E-01  (P 1.096E-01 1.44E+01 1.59E+01 G  
338.32 6.892E-01 - P 1.145E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 1.062E+00   P 4.486E-01 3.02E+01 4.10E+00 XA 

Am-241   I   1.2900E-02                                      1.58E+05             
59.54 1.290E-02 ?(  1.329E-01 6.28E+02 3.59E+01 G  

Bi-212   N   9.3775E-01                                      5.12E+12             
727.33 9.377E-01  (  2.247E-01 2.56E+01 6.65E+00 G  
785.37 4.305E-01 &   1.373E+00 2.01E+02 1.11E+00 G  

1620.74-1.762E-01 -   1.356E+00 4.77E+02 1.51E+00 G  

Bi-214   N   5.9543E-01                                      5.84E+05             
609.31 5.954E-01  (  3.818E-02 8.45E+00 4.55E+01 G  

1120.29 7.870E-01 +   7.340E-02 1.45E+01 1.49E+01 G  
1764.49 9.688E-01 +   7.108E-02 1.49E+01 1.53E+01 G  

Co-60    T   2.2363E-04                                      1.93E+03             
1332.49-2.999E-03 ?(  2.354E-02 4.84E+02 1.00E+02 G  
1173.23 3.450E-03 &(  1.977E-02 3.56E+02 9.98E+01 G  

Cs-137   I  -9.7291E-03                                      1.10E+04             
661.66-9.729E-03 ?(  2.329E-02 1.51E+02 8.50E+01 G  

Eu-152   I   2.1266E-02                                      4.94E+03             
344.28 1.651E-02 &(  5.348E-02 2.01E+02 2.66E+01 G  
121.78-1.588E-03 %   4.371E-02 1.67E+03 2.84E+01 G  
778.90 1.914E-02 ?(  1.354E-01 4.36E+02 1.30E+01 G  
964.08-2.033E-01 +   2.305E-01 7.29E+01 1.45E+01 G  

1112.08-4.491E-02 +   1.622E-01 2.26E+02 1.34E+01 G  
1408.01 2.866E-02 ?(  9.202E-02 2.04E+02 2.09E+01 G  

Eu-154   I  -2.0986E-02                                      3.14E+03             
873.18-2.099E-02 ?(  1.174E-01 3.48E+02 1.22E+01 G  
123.07-2.848E-02 +   3.968E-02 8.74E+01 4.04E+01 G  

1274.43 1.469E-03 %   5.602E-02 2.32E+03 3.49E+01 G  
723.30-6.714E-02 +   1.248E-01 1.17E+02 2.00E+01 G  

1004.72-3.406E-03 %   9.665E-02 1.73E+03 1.79E+01 G  
996.25-2.798E-02 &   1.878E-01 4.15E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.0978E+00                                      4.57E+11             
1460.82 8.098E+00 @(P 2.325E-01 5.04E+00 1.06E+01 G  

Pa-234   N   2.8433E-02                                      1.63E+12             
131.30 1.214E-02 ?(  7.178E-02 3.62E+02 1.82E+01 G  
569.50 2.433E-02 &(  1.779E-01 4.50E+02 9.30E+00 G  
946.00 1.610E-02 ?(  1.209E-01 4.64E+02 1.35E+01 G  
880.52-3.258E-03 %   1.334E-01 2.49E+03 1.05E+01 G  
883.24 8.011E-02 &(  1.839E-01 1.46E+02 9.70E+00 G  

Pb-212   N   6.0900E-01                                      5.12E+12             
238.63 6.090E-01  (P 3.929E-02 6.51E+00 4.36E+01 G  
300.09 7.377E-01 +   3.855E-01 4.03E+01 3.18E+00 G  

Pb-214   N   6.9587E-01                                      5.84E+05             
351.93 6.959E-01 @(  3.847E-02 7.10E+00 3.56E+01 G  
295.22 8.278E-01 +   7.472E-02 9.82E+00 1.84E+01 G  
242.00 5.548E-01 -   1.973E-01 2.64E+01 7.27E+00 G  

Ra-226   N   1.2944E+00                                      5.84E+05             
186.21 1.294E+00  (  4.392E-01 2.60E+01 3.56E+00 G  

Th-234   N   1.8965E-01                                      1.63E+12             
63.30 1.896E-01 ?(  1.089E+00 3.51E+02 3.75E+00 G  
92.59 3.515E-02 %   5.965E-01 1.03E+03 4.34E+00 G  

Tl-208   N   1.9648E-01                                      5.12E+12             
583.19 1.965E-01  (P 1.957E-02 1.07E+01 8.50E+01 G  
277.37 2.651E-01 + P 2.125E-01 4.99E+01 6.60E+00 G  
860.53 3.098E-01 +   1.236E-01 3.15E+01 1.24E+01 G  

U-235    N   8.3249E-02                                      2.57E+11             
143.77 5.925E-02 ?(  1.523E-01 1.59E+02 1.09E+01 G  
205.32 2.116E-02 &(  2.655E-01 7.66E+02 5.02E+00 G  
163.36 2.003E-01 ?(  3.001E-01 9.39E+01 5.08E+00 G  
185.72 8.289E-02  (  2.921E-02 2.41E+01 5.70E+01 G  

Energy duplication    
93.35 6.260E-01     3.751E-01 3.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_004.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.58       161.         3.     0.001  1255.91   1.290E-02   
Th-234      63.30       171.         5.     0.002   702.20   1.896E-01   
U-235       93.35       191.        54.     0.020    77.70   6.260E-01   
Eu-154     123.03       147.       -20.    -0.008   174.88  -2.848E-02   
Pa-234     128.97       103.         4.     0.001   724.83   1.214E-02   
U-235      143.92       169.        12.     0.004   317.46   5.925E-02   
U-235      163.88       138.        18.     0.007   187.84   2.003E-01   
U-235      185.93       153.        82.     0.030    48.15   8.289E-02   
U-235      203.62        90.         2.     0.001  1531.11   2.116E-02   
Eu-152     344.73        55.         5.     0.002   402.70   1.651E-02   
Pa-234     569.42        37.         2.     0.001   899.09   2.433E-02   
Cs-137     661.63        43.        -6.    -0.002   301.18  -9.729E-03   
Eu-154     724.33        60.       -10.    -0.004   234.61  -6.714E-02   
Eu-152     778.92        27.         2.     0.001   872.10   1.914E-02   
Eu-154     868.96        15.        -2.    -0.001   696.85  -2.099E-02   
Pa-234     883.29        24.         5.     0.002   292.93   8.011E-02   
Pa-234     943.51        18.         1.     0.000   927.96   1.610E-02   
Eu-152     966.85        72.       -17.    -0.006   145.71  -2.033E-01   
Eu-154     996.16        24.        -2.    -0.001   829.03  -2.798E-02   
Eu-152    1112.54        25.        -3.    -0.001   452.51  -4.491E-02   
Co-60     1173.17        19.         2.     0.001   711.78   3.450E-03   
Co-60     1332.88        22.        -1.    -0.001   967.71  -2.999E-03   
Eu-152    1407.93        13.         3.     0.001   408.60   2.866E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.9192E-01    8.9192E-01   1.5329E-01    1.6636E-01  4.581E-02
Am-241 #A    1.2898E-02    1.2900E-02   1.6201E-01    1.6202E-01  1.329E-01
Bi-212       9.3775E-01    9.3775E-01   4.7974E-01    4.8214E-01  2.247E-01
Bi-214       5.9540E-01    5.9543E-01   1.0066E-01    1.0424E-01  3.818E-02
Co-60  #A    2.2061E-04    2.2363E-04   1.3432E-03    1.3433E-03  2.354E-02
Cs-137 #A   -9.7058E-03   -9.7291E-03   2.9302E-02    2.9305E-02  2.329E-02
Eu-152 #A    2.1154E-02    2.1266E-02   7.3998E-02    7.4008E-02  5.348E-02
Eu-154 #A   -2.0812E-02   -2.0986E-02   1.4624E-01    1.4625E-01  1.174E-01
K-40   #     8.0978E+00    8.0978E+00   8.6310E-01    9.5426E-01  2.325E-01
Pa-234 #A    2.8433E-02    2.8433E-02   8.3290E-02    8.3590E-02  7.178E-02
Pb-212       6.0900E-01    6.0900E-01   8.0576E-02    9.5022E-02  3.929E-02
Pb-214       6.9584E-01    6.9587E-01   9.8851E-02    1.0617E-01  3.847E-02
Ra-226       1.2943E+00    1.2944E+00   6.7364E-01    6.7934E-01  4.392E-01
Th-234 #A    1.8965E-01    1.8965E-01   1.3317E+00    1.3318E+00  1.089E+00
Tl-208       1.9648E-01    1.9648E-01   4.3411E-02    4.5226E-02  1.957E-02
U-235  #A    8.3249E-02    8.3249E-02   4.0084E-02    4.0440E-02  1.523E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     1.332E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 1.3318583E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-030                Received:        02/22/13                      
Lab ID:          243563-002                    Prepared:        02/28/13 15:24                
Matrix:          Soil                          Analyzed:        04/01/13 09:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   293 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00765 U       0.226          0.185            0.9     
Bismuth-212                           1.42            0.459          0.187                    
Bismuth-214                           0.750           0.113          0.0414                   
Cesium-137                            0.00277 U       0.0274         0.0222           0.07    
Cobalt-60                            -0.0117 U        0.0362         0.0284           0.03    
Europium-152                          0.0488 U        0.0502         0.0649           0.1     
Europium-154                          0.00251 U       0.162          0.133            0.2     
Lead-212                              0.773           0.0942         0.0436                   
Lead-214                              0.817           0.124          0.0556                   
Potassium-40                          9.17            1.06           0.318                    
Protactinium-234                      0.00382 U       0.0179         0.116                    
Radium-226 (By Bismuth-214)           0.750           0.113          0.0414           0.2     
Thallium-208                          0.322           0.0546         0.0204                   
Thorium-232 (By Actinium-228)         0.972           0.145          0.0899           0.9     
Thorium-234                           1.81            1.53           1.13                     
Uranium-235                           0.0850 U        0.0458         0.171            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243563-002                   Client ID : 12-PCT-314-030        

Seqnum : 1513131505005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_005                                Batch         : 195868                       Time      : 01-APR-2013 09:55     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 293 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.00765       0.185  .22552       .22552       0.0041    u    
Bismuth-212                     1.42          0.187  .45901       .46477       0.053     u    
Bismuth-214                     0.750         0.0414 .1134        .11842       0.012     u    
Cesium-137                      0.00277       0.0222 .027354      .027354      0.0047    u    
Cobalt-60                       -0.0117       0.0284 .036181      .036185      0.0063    u    
Europium-152                    0.0488        0.0649 .050241      .050318      -0.0023   u    
Europium-154                    0.00251       0.133  .16186       .16186       0.014     u    
Lead-212                        0.773         0.0436 .094168      .1138        -0.00046  u    
Lead-214                        0.817         0.0556 .12415       .13222       0.0039    u    
Potassium-40                    9.17          0.318  1.0584       1.1544       -0.43     u    
Protactinium-234                0.00382       0.116  .01787       .017895      0.035     u    
Radium-226 (By Bismuth-214)     0.750         0.0414 .1134        .11842       0.012     u    
Thallium-208                    0.322         0.0204 .054618      .058432      -0.000012 u    
Thorium-232 (By Actinium-228)   0.972         0.0899 .14529       .16147       -0.043    u    
Thorium-234                     1.81          1.13   1.528        1.5375       0.16      u    
Uranium-235                     0.0850        0.171  .045836      .046161      0.057     u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513131505005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-030          
Sample Description: 243563-002, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:05           Live Time: 2700   sec

Acquisition Time: 4/1/2013 09:55:58         Real Time: 2703   sec
Analysis Time: 4/1/2013 10:41            Dead Time: 0.10   %

Analysis Quantity: 2.930E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.725E-01      1.453E-01      1.615E-01      8.989E-02
Am-241    #AB    7.651E-03      2.255E-01      2.255E-01      1.854E-01
Bi-212           1.423E+00      4.590E-01      4.648E-01      1.866E-01
Bi-214           7.502E-01      1.134E-01      1.184E-01      4.138E-02
Co-60     #AB   -1.172E-02      3.618E-02      3.619E-02      2.840E-02
Cs-137    #AB    2.773E-03      2.735E-02      2.735E-02      2.223E-02
Eu-152    #AB    4.882E-02      5.024E-02      5.032E-02      6.491E-02
Eu-154    #AB    2.511E-03      1.619E-01      1.619E-01      1.329E-01
K-40             9.170E+00      1.058E+00      1.154E+00      3.183E-01
Pa-234    #AB    3.817E-03      1.787E-02      1.790E-02      1.163E-01
Pb-212           7.726E-01      9.417E-02      1.138E-01      4.359E-02
Pb-214           8.171E-01      1.242E-01      1.322E-01      5.558E-02
Ra-226           1.485E+00      7.677E-01      7.742E-01      4.957E-01
Th-234           1.806E+00      1.528E+00      1.538E+00      1.132E+00
Tl-208           3.217E-01      5.462E-02      5.843E-02      2.037E-02
U-235     #AB    8.498E-02      4.584E-02      4.616E-02      1.713E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.767E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:41:07
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_005.An1               

Sample description                                             
243563-002, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_005.An1

Acquisition information
Start time:                 4/1/2013 09:55:58
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9300E+02) = 

9.2242E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

55 of 276



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 10:41:07
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1217

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.67       37.  42.30   0.47  1.866E-02    63.30   3.750  1.806E+00 Th234 
74.59      117.  17.12   0.88  2.817E-02
77.17      211.  10.34   0.88  3.011E-02
81.38        9. 132.99   0.33  3.306E-02
92.76       27.  53.44   0.89  3.953E-02    92.59   4.343  5.359E-01 Th234 

93.35   5.760  4.003E-01 U235  
93.31       18. 106.22   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.679E-01 Ac228 
93.52       14. 119.72   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.909E-01 Ac228 
122.06       14. 119.05   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  3.513E-02 Eu152 
129.39       42.  39.45   0.69  4.938E-02
143.88       17. 101.31   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.057E-01 U235  
185.92       74.  25.85   0.99  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.485E+00 Ra226 
185.72  57.000  9.254E-02 U235  

186.12       66.  26.97   0.97  4.819E-02   185.72  57.000  8.262E-02 U235  
186.21   3.555  1.326E+00 Ra226 

204.36        5. 350.40   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.661E-02 U235  

238.55      431.   6.02   0.88  4.318E-02   238.63  43.600  7.726E-01 Pb212 
241.68       67.  25.28   0.52  4.285E-02   242.00   7.268  7.395E-01 Pb214 
277.41        6. 171.19   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      224.   9.15   1.09  3.815E-02   295.22  18.414  1.070E+00 Pb214 
299.80       19.  60.59   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.28      126.  12.04   0.78  3.494E-02   338.32  11.400  1.062E+00 Ac228 
351.72      302.   7.43   1.29  3.405E-02   351.93  35.600  8.330E-01 Pb214 
583.22      198.   8.30   1.27  2.416E-02   583.19  85.000  3.217E-01 Tl208 
609.31      243.   7.29   0.89  2.345E-02   609.31  45.490  7.502E-01 Bi214 
661.06        2. 493.15   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.39       60.  16.12   0.93  2.078E-02   727.33   6.650  1.471E+00 Bi212 
784.42        7.  99.35   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.54       18.  37.03   1.52  1.851E-02   860.53  12.400  2.606E-01 Tl208 
880.81        2. 281.65   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.17      129.  10.84   1.01  1.779E-02   911.20  26.200  9.478E-01 Ac228 
964.33        6. 155.68   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  8.132E-02 Eu152 
969.11       75.  14.70   0.80  1.704E-02   968.96  15.900  9.491E-01 Ac228 

1120.01       74.  13.64   0.62  1.535E-02  1120.29  14.910  1.102E+00 Bi214 
1409.14       10.  51.45   1.90  1.291E-02  1408.01  20.850  1.337E-01 Eu152 

1408.01  20.850  1.337E-01 Eu152 
1460.66      372.   5.50   1.93  1.254E-02  1460.82  10.550  9.170E+00 K40   
1764.32       44.  17.44   0.62  1.069E-02  1764.49  15.310  9.287E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.53    74.56       175.       124. 4.401E+03   37.62   1.103  -      s 
307.83    77.14       195.       176. 5.846E+03   29.27   0.761  -        
324.76    81.38        71.         9. 2.662E+02  265.98   0.327  -       c
516.66   129.39       102.        43. 8.803E+02   72.23   0.690 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.98    63.67        99.        37.     0.014    84.59   0.474s
Th-234    369.57    92.59        90.        27.     0.010   106.87   0.892D
U-235     372.61    93.35       166.        18.     0.007   212.44   0.893D
Ac-228    372.61    93.35       132.        14.     0.005   239.44   0.893D
Eu-152    487.37   122.06       133.        14.     0.005   238.11   0.918s
Pa-234    524.62   131.38       174.        -5.    -0.002   748.00   0.926s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     574.56   143.88       139.        17.     0.006   202.61   0.938s
U-235     652.79   163.45       144.        -9.    -0.003   387.48   0.955s
U-235     743.42   186.12       127.        66.     0.025    53.94   0.975 
Ra-226    742.59   185.92       114.        74.     0.028    51.69   0.992 
U-235     816.31   204.36       124.         5.     0.002   700.80   0.992s
Pb-212    953.00   238.55       106.       426.     0.158    12.03   0.885 
Pb-214    965.48   241.68       100.        67.     0.025    50.55   0.521s
Tl-208   1108.32   277.41        69.         6.     0.002   342.38   1.054s
Pb-214   1178.84   295.05        66.       220.     0.081    18.30   1.091 
Pb-212   1197.84   299.80        78.        19.     0.007   121.18   1.074s
Ac-228   1351.67   338.28        42.       124.     0.046    24.07   0.783s
Eu-152   1381.51   345.74        55.        -6.    -0.002   387.65   1.111s
Pb-214   1405.43   351.72        72.       295.     0.109    14.87   1.292 
Pa-234   2273.20   568.72        29.        -1.    -0.001  1114.40   1.297s
Tl-208   2331.22   583.22        28.       193.     0.072    16.59   1.269 
Bi-214   2435.54   609.31        31.       234.     0.087    14.57   0.890s
Cs-137   2642.56   661.06        28.         2.     0.001   986.30   1.370s
Bi-212   2907.93   727.39        10.        60.     0.022    32.25   0.929s
Bi-212   3136.10   784.42        23.         7.     0.003   198.71   1.466s
Tl-208   3440.67   860.54        17.        18.     0.006    74.06   1.522s
Pa-234   3521.80   880.81        22.         2.     0.001   563.30   1.537s
Pa-234   3532.20   883.41        26.        -4.    -0.001   423.40   1.539s
Ac-228   3643.28   911.17        28.       129.     0.048    21.67   1.010s
Eu-152   3856.02   964.33        39.         6.     0.002   311.37   1.598s
Ac-228   3875.14   969.11        15.        75.     0.028    29.40   0.799s
Eu-154   4032.14  1008.33        16.        -1.     0.000  1062.00   1.627s
Eu-152   4445.95  1111.71        14.        -1.     0.000  1401.83   1.703s
Bi-214   4479.18  1120.01         9.        74.     0.027    27.28   0.619s
Eu-154   5095.39  1273.92        20.        -1.     0.000  1275.45   1.813s
Co-60    5324.57  1331.15        23.        -5.    -0.002   308.78   1.851s
Eu-152   5636.91  1409.14         9.        10.     0.004   102.90   1.900s
K-40     5843.28  1460.66        28.       355.     0.131    11.00   1.929 
Bi-214   7059.92  1764.32         4.        44.     0.016    34.89   0.620s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.7245E-01                                      5.12E+12             
911.20 9.478E-01  (P 8.989E-02 1.08E+01 2.62E+01 G  
968.96 9.491E-01  (P 1.128E-01 1.47E+01 1.59E+01 G  
338.32 1.062E+00  (P 1.299E-01 1.20E+01 1.14E+01 G  

Energy duplication    
93.35 2.909E-01 -   5.592E-01 1.20E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.6511E-03                                      1.58E+05             
59.54 7.651E-03 %(  1.854E-01 1.47E+03 3.59E+01 G  

Bi-212   N   1.4233E+00                                      5.12E+12             
727.33 1.471E+00  (  1.866E-01 1.61E+01 6.65E+00 G  
785.37 1.138E+00 &(  1.729E+00 9.94E+01 1.11E+00 G  

1620.74 3.476E-03 %   1.697E+00 2.96E+04 1.51E+00 G  

Bi-214   N   7.5024E-01                                      5.84E+05             
609.31 7.502E-01  (P 4.138E-02 7.29E+00 4.55E+01 G  

1120.29 1.102E+00 + P 1.053E-01 1.36E+01 1.49E+01 G  
1764.49 9.287E-01 +   9.097E-02 1.74E+01 1.53E+01 G  

Co-60    T  -1.1717E-02                                      1.93E+03             
1332.49-1.172E-02 ?(  2.840E-02 1.54E+02 1.00E+02 G  
1173.23-5.865E-05 %   2.655E-02 2.75E+04 9.98E+01 G  

Cs-137   I   2.7734E-03                                      1.10E+04             
661.66 2.773E-03 ?(  2.223E-02 4.93E+02 8.50E+01 G  

Eu-152   I   4.8822E-02                                      4.94E+03             
344.28-2.083E-02 ?(  6.491E-02 1.94E+02 2.66E+01 G  
121.78 3.513E-02 ?(  6.715E-02 1.19E+02 2.84E+01 G  
778.90 2.635E-03 %   1.529E-01 3.53E+03 1.30E+01 G  
964.08 8.132E-02 &(  2.011E-01 1.56E+02 1.45E+01 G  

1112.08-1.260E-02 +   1.435E-01 7.01E+02 1.34E+01 G  
1408.01 1.337E-01 &(  9.065E-02 5.15E+01 2.09E+01 G  

Eu-154   I   2.5111E-03                                      3.14E+03             
873.18 2.511E-03 %(  1.329E-01 3.22E+03 1.22E+01 G  
123.07 9.352E-04 %   4.910E-02 3.19E+03 4.04E+01 G  

1274.43-7.096E-03 +   7.364E-02 6.38E+02 3.49E+01 G  
723.30 0.000E+00 -   2.843E-01 1.00E+03 2.00E+01 G  

1004.72-1.265E-02 &   1.088E-01 5.31E+02 1.79E+01 G  
996.25-5.089E-04 %   1.485E-01 1.77E+04 1.05E+01 G  

K-40     N   9.1699E+00                                      4.57E+11             
1460.82 9.170E+00  (P 3.183E-01 5.50E+00 1.06E+01 G  

Pa-234   N   3.8168E-03                                      1.63E+12             
131.30-1.902E-02 ?(  1.163E-01 3.74E+02 1.82E+01 G  
569.50-2.084E-02 +   1.891E-01 5.57E+02 9.30E+00 G  
946.00 0.000E+00 +   1.597E-01 1.00E+03 1.35E+01 G  
880.52 4.339E-02 ?(  1.961E-01 2.82E+02 1.05E+01 G  
883.24-6.856E-02 +   2.315E-01 2.12E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.7262E-01                                      5.12E+12             
238.63 7.726E-01  (P 4.359E-02 6.02E+00 4.36E+01 G  
300.09 5.287E-01 - P 5.842E-01 6.06E+01 3.18E+00 G  

Pb-214   N   8.1710E-01                                      5.84E+05             
351.93 8.330E-01  (P 5.558E-02 7.43E+00 3.56E+01 G  
295.22 1.070E+00 + P 9.215E-02 9.15E+00 1.84E+01 G  
242.00 7.395E-01  (P 2.551E-01 2.53E+01 7.27E+00 G  

Ra-226   N   1.4851E+00                                      5.84E+05             
186.21 1.485E+00  (  4.957E-01 2.58E+01 3.56E+00 G  

Th-234   N   1.8063E+00                                      1.63E+12             
63.30 1.806E+00  (  1.132E+00 4.23E+01 3.75E+00 G  
92.59 5.359E-01 -   4.401E-01 5.34E+01 4.34E+00 G  

Tl-208   N   3.2166E-01                                      5.12E+12             
583.19 3.217E-01  (P 2.037E-02 8.30E+00 8.50E+01 G  
277.37 8.460E-02 - P 2.535E-01 1.71E+02 6.60E+00 G  
860.53 2.606E-01 - P 1.419E-01 3.70E+01 1.24E+01 G  

U-235    N   8.4977E-02                                      2.57E+11             
143.77 1.057E-01 ?(  1.713E-01 1.01E+02 1.09E+01 G  
205.32 6.661E-02 ?(  3.811E-01 3.50E+02 5.02E+00 G  
163.36-1.203E-01 +   3.783E-01 1.94E+02 5.08E+00 G  
185.72 8.262E-02  (  3.269E-02 2.70E+01 5.70E+01 G  

Energy duplication    
93.35 2.619E-01 &   4.466E-01 1.06E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       166.        18.     0.007   212.44   2.619E-01   
Eu-152     122.06       133.        14.     0.005   238.11   3.513E-02   
Pa-234     131.38       174.        -5.    -0.002   748.00  -1.902E-02   
U-235      143.88       139.        17.     0.006   202.61   1.057E-01   
U-235      163.45       144.        -9.    -0.003   387.48  -1.203E-01   
U-235      186.12       127.        66.     0.025    53.94   8.262E-02   
U-235      204.36       124.         5.     0.002   700.80   6.661E-02   
Eu-152     345.74        55.        -6.    -0.002   387.65  -2.083E-02   
Pa-234     568.72        29.        -1.    -0.001  1114.40  -2.084E-02   
Pa-234     880.81        22.         2.     0.001   563.30   4.339E-02   
Pa-234     883.41        26.        -4.    -0.001   423.40  -6.856E-02   
Eu-152     964.33        39.         6.     0.002   311.37   8.132E-02   
Eu-154    1008.33        16.        -1.     0.000  1062.00  -1.265E-02   
Eu-152    1111.71        14.        -1.     0.000  1401.83  -1.260E-02   
Eu-154    1273.92        20.        -1.     0.000  1275.45  -7.096E-03   
Co-60     1331.15        23.        -5.    -0.002   308.78  -1.172E-02   
Eu-152    1409.14         9.        10.     0.004   102.90   1.337E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.7245E-01    9.7245E-01   1.4529E-01    1.6147E-01  8.989E-02
Am-241 #A    7.6498E-03    7.6511E-03   2.2552E-01    2.2552E-01  1.854E-01
Bi-212       1.4233E+00    1.4233E+00   4.5901E-01    4.6477E-01  1.866E-01
Bi-214       7.5020E-01    7.5024E-01   1.1340E-01    1.1842E-01  4.138E-02
Co-60  #A   -1.1559E-02   -1.1717E-02   3.6181E-02    3.6185E-02  2.840E-02
Cs-137 #A    2.7668E-03    2.7734E-03   2.7354E-02    2.7354E-02  2.223E-02
Eu-152 #A    4.8563E-02    4.8822E-02   5.0241E-02    5.0318E-02  6.491E-02
Eu-154 #A    2.4902E-03    2.5111E-03   1.6186E-01    1.6186E-01  1.329E-01
K-40         9.1699E+00    9.1699E+00   1.0584E+00    1.1544E+00  3.183E-01
Pa-234 #A    3.8168E-03    3.8168E-03   1.7870E-02    1.7895E-02  1.163E-01
Pb-212       7.7262E-01    7.7262E-01   9.4168E-02    1.1380E-01  4.359E-02
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Pb-214       8.1707E-01    8.1710E-01   1.2415E-01    1.3222E-01  5.558E-02
Ra-226       1.4850E+00    1.4851E+00   7.6765E-01    7.7423E-01  4.957E-01
Th-234       1.8063E+00    1.8063E+00   1.5280E+00    1.5375E+00  1.132E+00
Tl-208       3.2166E-01    3.2166E-01   5.4618E-02    5.8432E-02  2.037E-02
U-235  #A    8.4977E-02    8.4977E-02   4.5836E-02    4.6161E-02  1.713E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  129.2 to  2034.8 keV)     1.752E+01  pCi/g         
Total Decayed Activity (  129.2 to  2034.8 keV) 1.7518721E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-031                Received:        02/22/13                      
Lab ID:          243563-003                    Prepared:        02/28/13 15:27                
Matrix:          Soil                          Analyzed:        04/01/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00634 U        0.208          0.171             0.9    
Bismuth-212                          0.841            0.506          0.268                    
Bismuth-214                          0.798            0.115          0.0383                   
Cesium-137                          -0.00704 U        0.0312         0.0251            0.07   
Cobalt-60                            0.00612 U        0.0294         0.0233            0.03   
Europium-152                         0.0377 U         0.0924         0.0557            0.1    
Europium-154                         0.0411 U b       0.124          0.220             0.2    
Lead-212                             0.840            0.101          0.0489                   
Lead-214                             0.933            0.107          0.0452                   
Potassium-40                        10.3              1.06           0.290                    
Protactinium-234                     0.0375 U         0.0681         0.123                    
Radium-226 (By Bismuth-214)          0.798            0.115          0.0383            0.2    
Thallium-208                         0.344            0.0556         0.0203                   
Thorium-232 (By Actinium-228)        1.19             0.182          0.0600            0.9    
Thorium-234                          0.905 U          0.745          1.10                     
Uranium-235                          0.0710 U b       0.0442         0.181             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243563-003                   Client ID : 12-PCT-314-031        

Seqnum : 1503131483006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_006                                Batch         : 195868                       Time      : 01-APR-2013 11:26     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma           2 sigma                                   

Uncert pCi/g      Uncert pCi/g                                 

Analyte                    Result           RL          Counting            Total           Blank          Flags     

Americium-241                       -0.00634          0.171       .20807            .20807            0.0041         u             

Bismuth-212                         0.841             0.268       .50581            .50764            0.053          u             

Bismuth-214                         0.798             0.0383      .11466            .12026            0.012          u             

Cesium-137                          -0.00704          0.0251      .031227           .031229           0.0047         u             

Cobalt-60                           0.00612           0.0233      .029392           .029394           0.0063         u             

Europium-152                        0.0377            0.0557      .092396           .092421           -0.0023        u             

Europium-154                        0.0411            0.220       .12446            .12448            0.014          MDA+ u b*

Lead-212                            0.840             0.0489      .10122            .12278            -0.00046       u             

Lead-214                            0.933             0.0452      .10661            .11859            0.0039         u             

Potassium-40                        10.3              0.290       1.0642            1.1839            -0.43          u             

Protactinium-234                    0.0375            0.123       .068093           .068731           0.035          u             

Radium-226 (By Bismuth-214)         0.798             0.0383      .11466            .12026            0.012          u             

Thallium-208                        0.344             0.0203      .055571           .059844           -0.000012      u             

Thorium-232 (By Actinium-228)       1.19              0.0600      .18175            .20111            -0.043         u             

Thorium-234                         0.905             1.10        .74532            .75023            0.16           u             

Uranium-235                         0.0710            0.181       .044159           .044394           0.057          MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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64 of 276



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-031          
Sample Description: 243563-003, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:35           Live Time: 2700   sec

Acquisition Time: 4/1/2013 11:26:56         Real Time: 2702   sec
Analysis Time: 4/1/2013 12:12            Dead Time: 0.06   %

Analysis Quantity: 3.060E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.188E+00      1.817E-01      2.011E-01      6.000E-02
Am-241    #AB   -6.344E-03      2.081E-01      2.081E-01      1.711E-01
Bi-212           8.406E-01      5.058E-01      5.076E-01      2.684E-01
Bi-214           7.979E-01      1.147E-01      1.203E-01      3.828E-02
Co-60     #AB    6.121E-03      2.939E-02      2.939E-02      2.334E-02
Cs-137    #AB   -7.041E-03      3.123E-02      3.123E-02      2.506E-02
Eu-152    #AB    3.767E-02      9.240E-02      9.242E-02      5.567E-02
Eu-154    #AB    4.109E-02      1.245E-01      1.245E-01      2.199E-01
K-40      #      1.032E+01      1.064E+00      1.184E+00      2.901E-01
Pa-234    #AB    3.752E-02      6.809E-02      6.873E-02      1.232E-01
Pb-212           8.405E-01      1.012E-01      1.228E-01      4.891E-02
Pb-214           9.331E-01      1.066E-01      1.186E-01      4.517E-02
Ra-226    #      1.274E+00      7.465E-01      7.515E-01      5.594E-01
Th-234     AB    9.051E-01      7.453E-01      7.502E-01      1.102E+00
Tl-208           3.440E-01      5.557E-02      5.984E-02      2.031E-02
U-235     #AB    7.096E-02      4.416E-02      4.439E-02      1.809E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.764E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

Sample description                                             
243563-003, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_006.An1

Acquisition information
Start time:                 4/1/2013 11:26:56
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0600E+02) = 

8.8324E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1073

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.68       29.  37.93   0.52  0.000E+00
63.48       28.  61.50   0.67  2.102E-02    63.30   3.750  1.170E+00 Th234 
74.75      156.  14.25   0.87  3.069E-02
77.18      247.   9.58   0.88  3.248E-02
84.18       45.  36.30   0.88  3.710E-02
87.14      100.  18.17   0.89  3.882E-02
90.09       68.  26.80   0.89  4.039E-02
92.94       91.  21.05   0.89  4.179E-02    92.59   4.343  1.647E+00 Th234 

93.35   4.100  1.711E+00 Ac228 
93.35   5.760  1.231E+00 U235  
93.35   5.760  1.231E+00 U235  

163.41        6. 300.11   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.822E-02 U235  

185.93       66.  31.12   0.99  4.883E-02   185.72  57.000  7.700E-02 U235  
186.21   3.555  1.236E+00 Ra226 
185.72  57.000  7.700E-02 U235  

185.93       68.  29.30   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.274E+00 Ra226 

205.80       11. 157.72   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.575E-01 U235  

238.63      523.   5.05   1.04  4.342E-02   238.63  43.600  8.932E-01 Pb212 
241.81       84.  20.87   1.04  4.310E-02   242.00   7.268  8.811E-01 Pb214 
277.22       29.  48.30   0.33  3.969E-02   277.37   6.600  3.591E-01 Tl208 
295.22      204.   9.47   1.03  3.814E-02   295.22  18.414  9.520E-01 Pb214 
300.09       35.  39.60   1.10  3.774E-02   300.09   3.180  9.566E-01 Pb212 
338.36      138.  12.67   1.00  3.484E-02   338.32  11.400  1.131E+00 Ac228 
344.14        8. 122.65   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.99      341.   6.39   0.91  3.392E-02   351.93  35.600  9.232E-01 Pb214 
569.87        9.  90.75   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.44      218.   7.89   1.29  2.387E-02   583.19  85.000  3.428E-01 Tl208 
609.46      257.   7.19   1.32  2.316E-02   609.31  45.490  7.979E-01 Bi214 
727.26       35.  30.09   0.67  2.048E-02   727.33   6.650  8.405E-01 Bi212 
779.26        1. 622.85   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 
860.28       45.  22.60   0.61  1.821E-02   860.53  12.400  6.576E-01 Tl208 
881.03        1. 976.70   1.60  1.792E-02   880.52  10.500    PBC<MDA Pa234 
886.10        3. 156.43   1.60  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.24      170.   8.33   0.51  1.749E-02   911.20  26.200  1.213E+00 Ac228 
969.31       54.  20.74   1.66  1.674E-02   968.96  15.900  6.647E-01 Ac228 
996.02        5. 151.45   1.68  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1110.00        4. 157.23   1.77  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1119.49       17.  55.52   1.77  1.507E-02  1120.29  14.910  2.429E-01 Bi214 
1120.52       56.  18.82   0.43  1.507E-02
1330.81        2. 240.08   1.91  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.30        4. 170.71   1.95  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.88      409.   4.90   2.21  1.228E-02  1460.82  10.550  1.032E+01 K40   
1764.59       61.  12.80   0.75  1.046E-02  1764.49  15.310  1.246E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.75    25.68        46.        29. 0.000E+00   75.86   0.519 TH-231  s 
299.02    74.76       217.       122. 3.972E+03   40.89   0.823  -      s 
308.75    77.19       208.       197. 6.064E+03   26.38   0.792  -        
336.63    84.16       139.        46. 1.251E+03   83.92   0.352 TH-231  s 
348.46    87.12       140.        84. 2.154E+03   47.40   1.034  -        
360.26    90.07       146.        53. 1.302E+03   73.60   0.393  -      sM

4482.34  1120.52        18.        56. 3.744E+03   37.65   0.432 BI-214  l 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.93    63.48       130.        28.     0.010   123.00   0.668 
Th-234    370.32    92.59       191.        37.     0.014   109.52   0.892D
Ac-228    373.37    93.35       158.        62.     0.023    61.14   0.893D
U-235     373.37    93.35       229.        89.     0.033    52.66   0.893D
Eu-152    480.98   120.26       119.        -4.    -0.001   857.48   0.922s
Eu-154    481.56   120.41        87.        -3.    -0.001   960.07   0.923s
Pa-234    525.13   131.30       224.        -3.    -0.001  1607.28   0.932s
U-235     653.54   163.41       167.         6.     0.002   600.22   0.964s
U-235     743.59   185.93       175.        66.     0.024    62.23   0.986s
Ra-226    743.59   185.93       162.        68.     0.025    58.60   0.987s
U-235     823.06   205.80       154.        11.     0.004   315.45   1.006s
Pb-212    954.24   238.60       148.       481.     0.178    11.88   1.062 
Pb-214    966.95   241.78       114.        74.     0.027    49.86   0.475s
Tl-208   1108.70   277.22        73.        29.     0.011    96.61   0.328s
Pb-214   1180.69   295.22        66.       204.     0.076    18.95   1.031 
Pb-212   1200.17   300.09        79.        35.     0.013    79.20   1.098 
Ac-228   1353.22   338.36        60.       137.     0.051    25.34   1.003 
Eu-152   1376.35   344.14        44.         8.     0.003   245.31   1.141s
Pb-214   1407.76   351.99        51.       341.     0.126    12.78   0.910 
Pa-234   2279.27   569.87        29.         9.     0.003   181.50   1.345s
Tl-208   2333.52   583.44        29.       213.     0.079    15.78   1.289 
Bi-214   2437.65   609.46        28.       257.     0.095    14.37   1.325 
Cs-137   2645.79   661.50        37.        -4.    -0.001   443.51   1.423s
Eu-154   2892.81   723.24        48.        -6.    -0.002   316.82   1.474s
Bi-212   2908.89   727.26        23.        35.     0.013    60.18   0.667s
Eu-152   3116.92   779.26        29.         1.     0.000  1245.71   1.519s
Tl-208   3441.05   860.28        14.        45.     0.017    45.19   0.613s
Pa-234   3524.09   881.03        23.         1.     0.000  1953.39   1.598s
Pa-234   3544.36   886.10        12.         3.     0.001   312.87   1.600s
Ac-228   3644.96   911.24        13.       170.     0.063    16.66   0.512s
Pa-234   3783.27   945.81        29.        -2.    -0.001   674.18   1.647s
Eu-152   3852.03   963.00        41.        -2.    -0.001  1077.44   1.660s
Ac-228   3877.31   969.31        38.        54.     0.020    41.49   1.664s
Eu-154   3984.16   996.02        22.         5.     0.002   302.91   1.684s
Eu-152   4440.27  1110.00        19.         4.     0.002   314.47   1.765s
Bi-214   4478.24  1119.49        35.        17.     0.006   111.03   1.771s
Co-60    4691.36  1172.75        34.        -2.    -0.001   675.34   1.806s
Eu-154   5076.05  1268.88         9.        -4.    -0.001   262.08   1.871s
Co-60    5323.90  1330.81        16.         2.     0.001   480.17   1.907s
Eu-152   5634.01  1408.30        16.         4.     0.001   341.42   1.952s
K-40     5844.46  1460.88        24.       409.     0.151     9.81   2.212s
Bi-214   7060.15  1764.59         0.        61.     0.023    25.61   0.749s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1883E+00                                      5.12E+12             
911.20 1.213E+00  (P 6.000E-02 8.33E+00 2.62E+01 G  
968.96 6.647E-01 - P 1.770E-01 2.07E+01 1.59E+01 G  
338.32 1.131E+00  (P 1.483E-01 1.27E+01 1.14E+01 G  

Energy duplication    
93.35 1.187E+00   P 5.557E-01 3.06E+01 4.10E+00 XA 

Am-241   I  -6.3437E-03                                      1.58E+05             
59.54-6.344E-03 %(  1.711E-01 1.64E+03 3.59E+01 G  

Bi-212   N   8.4055E-01                                      5.12E+12             
727.33 8.405E-01  (  2.684E-01 3.01E+01 6.65E+00 G  
785.37 0.000E+00 -   1.969E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   3.887E+00 1.00E+03 1.51E+00 G  

Bi-214   N   7.9788E-01                                      5.84E+05             
609.31 7.979E-01  (  3.828E-02 7.19E+00 4.55E+01 G  

1120.29 2.429E-01 -   1.994E-01 5.55E+01 1.49E+01 G  
1764.49 1.246E+00 +   4.761E-02 1.28E+01 1.53E+01 G  

Co-60    T   6.1212E-03                                      1.93E+03             
1332.49 6.121E-03 ?(  2.334E-02 2.40E+02 1.00E+02 G  
1173.23-5.669E-03 +   3.098E-02 3.38E+02 9.98E+01 G  

Cs-137   I  -7.0409E-03                                      1.10E+04             
661.66-7.041E-03 ?(  2.506E-02 2.22E+02 8.50E+01 G  

Eu-152   I   3.7665E-02                                      4.94E+03             
344.28 2.877E-02 &(  5.567E-02 1.23E+02 2.66E+01 G  
121.78-8.396E-03 &   5.886E-02 4.29E+02 2.84E+01 G  
778.90 1.618E-02 ?(  1.643E-01 6.23E+02 1.30E+01 G  
964.08-2.294E-02 +   2.016E-01 5.39E+02 1.45E+01 G  

1112.08 6.634E-02 ?(  1.631E-01 1.57E+02 1.34E+01 G  
1408.01 4.394E-02 ?(  1.174E-01 1.71E+02 2.09E+01 G  

Eu-154   I   4.1090E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.199E-01 1.00E+03 1.22E+01 G  
123.07-4.520E-03 +   3.547E-02 4.80E+02 4.04E+01 G  

1274.43-2.420E-02 &   4.771E-02 1.31E+02 3.49E+01 G  
723.30-5.095E-02 +   1.287E-01 1.58E+02 2.00E+01 G  

1004.72 8.921E-04 %   1.348E-01 9.18E+03 1.79E+01 G  
996.25 8.872E-02  (  2.107E-01 1.51E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 12:12:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0321E+01                                      4.57E+11             
1460.82 1.032E+01  (P 2.901E-01 4.90E+00 1.06E+01 G  

Pa-234   N   3.7517E-02                                      1.63E+12             
131.30-9.331E-03 ?(  1.232E-01 8.04E+02 1.82E+01 G  
569.50 1.305E-01 ?(  1.815E-01 9.08E+01 9.30E+00 G  
946.00-3.286E-02 +   1.790E-01 3.37E+02 1.35E+01 G  
880.52 1.208E-02 ?(  1.928E-01 9.77E+02 1.05E+01 G  
883.24 6.381E-02 ?(  1.542E-01 1.56E+02 9.70E+00 G  

Pb-212   N   8.4045E-01                                      5.12E+12             
238.63 8.320E-01  (P 4.891E-02 5.94E+00 4.36E+01 G  
300.09 9.566E-01 ?(  5.646E-01 3.96E+01 3.18E+00 G  

Pb-214   N   9.3306E-01                                      5.84E+05             
351.93 9.232E-01  (  4.517E-02 6.39E+00 3.56E+01 G  
295.22 9.520E-01  (  8.790E-02 9.47E+00 1.84E+01 G  
242.00 7.690E-01 -   2.604E-01 2.49E+01 7.27E+00 G  

Ra-226   N   1.2738E+00                                      5.84E+05             
186.21 1.274E+00  (  5.594E-01 2.93E+01 3.56E+00 G  

Th-234   N   9.0511E-01                                      1.63E+12             
63.30 1.170E+00  (  1.102E+00 6.15E+01 3.75E+00 G  
92.59 6.760E-01  (  5.821E-01 5.48E+01 4.34E+00 G  

Tl-208   N   3.4401E-01                                      5.12E+12             
583.19 3.428E-01  (P 2.031E-02 7.89E+00 8.50E+01 G  
277.37 3.591E-01  (P 2.490E-01 4.83E+01 6.60E+00 G  
860.53 6.576E-01 +   1.245E-01 2.26E+01 1.24E+01 G  

U-235    N   7.0960E-02                                      2.57E+11             
143.77-3.559E-03 %(  1.809E-01 3.09E+03 1.09E+01 G  
205.32 1.575E-01 ?(  4.019E-01 1.58E+02 5.02E+00 G  
163.36 7.822E-02 ?(  3.833E-01 3.00E+02 5.08E+00 G  
185.72 7.700E-02 @(  3.623E-02 3.11E+01 5.70E+01 G  

Energy duplication    
93.35 1.200E+00     4.764E-01 2.63E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       229.        89.     0.033    52.66   1.200E+00   
Eu-152     120.26       119.        -4.    -0.001   857.48  -8.396E-03   
Eu-154     120.41        87.        -3.    -0.001   960.07  -4.520E-03   
Pa-234     131.30       224.        -3.    -0.001  1607.28  -9.331E-03   
U-235      163.41       167.         6.     0.002   600.22   7.822E-02   
U-235      185.93       175.        66.     0.024    62.23   7.700E-02   
Ra-226     185.93       162.        68.     0.025    58.60   1.274E+00   
U-235      205.80       154.        11.     0.004   315.45   1.575E-01   
Eu-152     344.14        44.         8.     0.003   245.31   2.877E-02   
Pa-234     569.87        29.         9.     0.003   181.50   1.305E-01   
Cs-137     661.50        37.        -4.    -0.001   443.51  -7.041E-03   
Eu-154     723.24        48.        -6.    -0.002   316.82  -5.095E-02   
Eu-152     779.26        29.         1.     0.000  1245.71   1.618E-02   
Pa-234     881.03        23.         1.     0.000  1953.39   1.208E-02   
Pa-234     886.10        12.         3.     0.001   312.87   6.381E-02   
Pa-234     945.81        29.        -2.    -0.001   674.18  -3.286E-02   
Eu-152     963.00        41.        -2.    -0.001  1077.44  -2.294E-02   
Eu-154     996.02        22.         5.     0.002   302.91   8.872E-02   
Eu-152    1110.00        19.         4.     0.002   314.47   6.634E-02   
Co-60     1172.75        34.        -2.    -0.001   675.34  -5.669E-03   
Eu-154    1268.88         9.        -4.    -0.001   262.08  -2.420E-02   
Co-60     1330.81        16.         2.     0.001   480.17   6.121E-03   
Eu-152    1408.30        16.         4.     0.001   341.42   4.394E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1883E+00    1.1883E+00   1.8175E-01    2.0111E-01  6.000E-02
Am-241 #A   -6.3426E-03   -6.3437E-03   2.0807E-01    2.0807E-01  1.711E-01
Bi-212       8.4055E-01    8.4055E-01   5.0581E-01    5.0764E-01  2.684E-01
Bi-214       7.9784E-01    7.9788E-01   1.1466E-01    1.2026E-01  3.828E-02
Co-60  #A    6.0383E-03    6.1212E-03   2.9392E-02    2.9394E-02  2.334E-02
Cs-137 #A   -7.0241E-03   -7.0409E-03   3.1227E-02    3.1229E-02  2.506E-02
Eu-152 #A    3.7466E-02    3.7665E-02   9.2396E-02    9.2421E-02  5.567E-02
Eu-154 #A    4.0748E-02    4.1090E-02   1.2446E-01    1.2448E-01  2.199E-01
K-40   #     1.0321E+01    1.0321E+01   1.0642E+00    1.1839E+00  2.901E-01
Pa-234 #A    3.7517E-02    3.7517E-02   6.8093E-02    6.8731E-02  1.232E-01
Pb-212       8.4045E-01    8.4045E-01   1.0122E-01    1.2278E-01  4.891E-02
Pb-214       9.3302E-01    9.3306E-01   1.0661E-01    1.1859E-01  4.517E-02
Ra-226 #     1.2737E+00    1.2738E+00   7.4648E-01    7.5146E-01  5.594E-01
Th-234  A    9.0511E-01    9.0511E-01   7.4532E-01    7.5023E-01  1.102E+00
Tl-208       3.4401E-01    3.4401E-01   5.5571E-02    5.9844E-02  2.031E-02
U-235  #A    7.0960E-02    7.0960E-02   4.4159E-02    4.4394E-02  1.809E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.5 to  2035.3 keV)     1.617E+01  pCi/g         
Total Decayed Activity (  238.5 to  2035.3 keV) 1.6170673E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-032                Received:        02/22/13                      
Lab ID:          243563-004                    Prepared:        03/01/13 09:29                
Matrix:          Soil                          Analyzed:        04/01/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 13:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0939 U         0.179          0.142             0.9    
Bismuth-212                          0.625            0.422          0.231                    
Bismuth-214                          0.521            0.103          0.0460                   
Cesium-137                           0.00225 U        0.0257         0.0209            0.07   
Cobalt-60                            0.00473 U        0.0185         0.0200            0.03   
Europium-152                         0.0270 U         0.0707         0.0479            0.1    
Europium-154                         0.0000617 U      0.0000911      0.167             0.2    
Lead-212                             0.530            0.0803         0.0393                   
Lead-214                             0.561            0.103          0.0462                   
Potassium-40                         6.65             0.850          0.259                    
Protactinium-234                     0.0444 U         0.0965         0.0824                   
Radium-226 (By Bismuth-214)          0.521            0.103          0.0460            0.2    
Thallium-208                         0.208            0.0409         0.0147                   
Thorium-232 (By Actinium-228)        0.650            0.154          0.0586            0.9    
Thorium-234                          0.815 U          0.719          1.08                     
Uranium-235                          0.0557 U         0.0372         0.167             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0

74 of 276



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243563-004                   Client ID : 12-PCT-314-032        

Seqnum : 1513131505006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_006                                Batch         : 195868                       Time      : 01-APR-2013 11:28     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   -0.0939       0.142  .17902       .17915       0.0041    u    
Bismuth-212                     0.625         0.231  .42157       .42278       0.053     u    
Bismuth-214                     0.521         0.0460 .10258       .10529       0.012     u    
Cesium-137                      0.00225       0.0209 .025676      .025676      0.0047    u    
Cobalt-60                       0.00473       0.0200 .018538      .018539      0.0063    u    
Europium-152                    0.0270        0.0479 .07071       .070727      -0.0023   u    
Europium-154                    0.0000617     0.167  .000091111   .000091168   0.014     u    
Lead-212                        0.530         0.0393 .080252      .091452      -0.00046  u    
Lead-214                        0.561         0.0462 .10291       .10754       0.0039    u    
Potassium-40                    6.65          0.259  .85038       .91364       -0.43     u    
Protactinium-234                0.0444        0.0824 .09653       .097162      0.035     u    
Radium-226 (By Bismuth-214)     0.521         0.0460 .10258       .10529       0.012     u    
Thallium-208                    0.208         0.0147 .040938      .043085      -0.000012 u    
Thorium-232 (By Actinium-228)   0.650         0.0586 .15413       .16118       -0.043    u    
Thorium-234                     0.815         1.08   .71915       .72328       0.16      u    
Uranium-235                     0.0557        0.167  .037234      .037406      0.057     u    

u=use  

Page 1 of 1                                                                                                             1513131505006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-032          
Sample Description: 243563-004, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/1/2013 11:28:02         Real Time: 2702   sec
Analysis Time: 4/1/2013 12:13            Dead Time: 0.09   %

Analysis Quantity: 3.150E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.505E-01      1.541E-01      1.612E-01      5.859E-02
Am-241    #AB   -9.390E-02      1.790E-01      1.792E-01      1.424E-01
Bi-212    #      6.249E-01      4.216E-01      4.228E-01      2.309E-01
Bi-214           5.215E-01      1.026E-01      1.053E-01      4.602E-02
Co-60     #AB    4.731E-03      1.854E-02      1.854E-02      2.002E-02
Cs-137    #AB    2.255E-03      2.568E-02      2.568E-02      2.091E-02
Eu-152    #AB    2.698E-02      7.071E-02      7.073E-02      4.792E-02
Eu-154    #AB    6.174E-05      9.111E-05      9.117E-05      1.671E-01
K-40      #      6.646E+00      8.504E-01      9.136E-01      2.588E-01
Pa-234    #AB    4.444E-02      9.653E-02      9.716E-02      8.238E-02
Pb-212           5.303E-01      8.025E-02      9.145E-02      3.931E-02
Pb-214           5.612E-01      1.029E-01      1.075E-01      4.616E-02
Ra-226           9.636E-01      5.897E-01      5.933E-01      4.037E-01
Th-234    #AB    8.153E-01      7.192E-01      7.233E-01      1.075E+00
Tl-208           2.081E-01      4.094E-02      4.308E-02      1.466E-02
U-235     #AB    5.570E-02      3.723E-02      3.741E-02      1.670E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.166E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_006.An1               

Sample description                                             
243563-004, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_006.An1

Acquisition information
Start time:                 4/1/2013 11:28:02
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1500E+02) = 

8.5800E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1258

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.93       21.  70.43   0.87  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.86      102.  15.93   0.88  2.841E-02
77.14      126.  13.92   0.88  3.012E-02
92.71       37.  53.11   0.89  3.953E-02    92.59   4.343  6.789E-01 Th234 

93.35   4.100  7.124E-01 Ac228 
93.35   5.760  5.071E-01 U235  
93.35   5.760  5.071E-01 U235  

92.72       43.  41.05   0.89  3.990E-02    92.59   4.343  7.922E-01 Th234 
93.35   4.100  8.314E-01 Ac228 
93.35   5.760  5.918E-01 U235  

93.07       52.  36.84   0.58  3.990E-02
131.24       10. 146.64   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
163.75        3. 460.55   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.087E-02 U235  
185.97       52.  30.60   1.00  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.636E-01 Ra226 
185.72  57.000  6.004E-02 U235  

186.11       50.  33.42   0.97  4.819E-02   185.72  57.000  5.800E-02 U235  
186.21   3.555  9.309E-01 Ra226 

204.41       13.  96.44   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.828E-01 U235  

238.53      320.   7.44   1.11  4.319E-02   238.63  43.600  5.303E-01 Pb212 
241.84       50.  33.99   0.72  4.285E-02   242.00   7.268  5.082E-01 Pb214 
277.26       12.  80.03   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.97      132.  12.99   0.98  3.815E-02   295.22  18.414  5.772E-01 Pb214 
300.09       13.  67.17   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25       57.  19.49   1.21  3.494E-02   338.32  11.400  4.545E-01 Ac228 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.77        2. 449.54   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  6.557E-03 Eu152 
351.72      221.   8.90   1.20  3.405E-02   351.93  35.600  5.637E-01 Pb214 
569.33        5. 144.73   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.22      139.   9.52   0.79  2.416E-02   583.19  85.000  2.081E-01 Tl208 
609.38      184.   9.37   1.45  2.345E-02   609.31  45.490  5.215E-01 Bi214 
661.77        1. 569.37   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.10       23.  33.73   1.42  2.078E-02   727.33   6.650  5.286E-01 Bi212 
785.92        8.  71.51   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.26        7.  89.93   1.52  1.851E-02   860.53  12.400    PBC<MDA Tl208 
878.61        2. 252.38   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.29       95.  11.14   1.34  1.779E-02   911.20  26.200  6.505E-01 Ac228 
968.95       40.  23.29   1.60  1.704E-02   968.96  15.900  4.690E-01 Ac228 
992.75        5.  73.79   1.62  1.671E-02   996.25  10.500  8.758E-02 Eu154 

1112.37        4. 131.05   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  6.747E-02 Eu152 

1119.91        8.  67.36   1.71  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1172.57        1. 427.26   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1271.86        1. 863.31   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.70        3. 195.94   1.85  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.70      277.   6.02   1.75  1.254E-02  1460.82  10.550  6.646E+00 K40   
1764.12       19.  32.92   2.11  1.069E-02  1764.49  15.310  3.636E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.88        75.        86. 3.027E+03   35.73   0.730  -        
307.91    77.16       101.       118. 3.904E+03   31.85   0.911  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.07    59.18       110.       -16.    -0.006   190.65   0.862s
Th-234    255.01    63.93       103.        21.     0.008   140.86   0.866s
Th-234    370.05    92.71       171.        37.     0.014   106.22   0.892s
Ac-228    372.61    93.35       126.        52.     0.019    73.68   0.580D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.61    93.35       133.        43.     0.016    82.10   0.893D
Eu-154    491.33   123.05       118.        -5.    -0.002   600.10   0.919s
Pa-234    524.06   131.24       101.        10.     0.004   293.29   0.926s
U-235     653.98   163.75       110.         3.     0.001   921.10   0.955s
U-235     743.35   186.11       115.        50.     0.019    66.84   0.975 
Ra-226    742.79   185.97        87.        52.     0.019    61.20   1.002 
U-235     816.53   204.41        77.        13.     0.005   192.89   0.992s
Pb-212    952.89   238.53       100.       314.     0.116    14.88   1.112 
Pb-214    966.14   241.84        99.        50.     0.018    67.97   0.723s
Tl-208   1107.73   277.26        43.        12.     0.004   160.06   1.054s
Pb-214   1178.52   294.97        58.       128.     0.047    25.98   0.976 
Pb-212   1199.01   300.09        51.        13.     0.005   134.33   1.074s
Ac-228   1351.58   338.25        33.        57.     0.021    38.98   1.210 
Eu-152   1373.63   343.77        35.         2.     0.001   899.09   1.111s
Pb-214   1405.43   351.72        57.       215.     0.080    17.80   1.203 
Pa-234   2275.65   569.33        27.         5.     0.002   289.45   1.297s
Tl-208   2331.21   583.22        17.       134.     0.050    19.03   0.789s
Bi-214   2435.82   609.38        44.       175.     0.065    18.73   1.446 
Cs-137   2645.40   661.77        28.         1.     0.000  1138.74   1.370s
Eu-154   2890.88   723.13        28.        -2.    -0.001   792.65   1.418s
Bi-212   2906.73   727.10        19.        23.     0.009    67.46   1.421s
Bi-212   3142.07   785.92        13.         8.     0.003   143.02   1.466s
Tl-208   3439.54   860.26        29.         7.     0.003   179.87   1.522s
Eu-154   3489.93   872.85        25.        -5.    -0.002   282.61   1.531s
Pa-234   3513.00   878.61        13.         2.     0.001   504.76   1.537s
Ac-228   3643.77   911.29        14.        95.     0.035    22.27   1.345 
Ac-228   3874.53   968.95        27.        40.     0.015    46.57   1.602 
Eu-154   3969.76   992.75         4.         5.     0.002   147.58   1.621s
Eu-152   4448.61  1112.37        14.         4.     0.002   262.11   1.703s
Bi-214   4478.79  1119.91        21.         8.     0.003   134.73   1.709s
Co-60    4689.59  1172.57        16.         1.     0.001   854.52   1.745s
Eu-154   5087.15  1271.86        17.         1.     0.000  1726.62   1.813s
Co-60    5330.78  1332.70        13.         3.     0.001   391.88   1.851s
K-40     5843.43  1460.70        21.       277.     0.102    12.04   1.748s
Bi-214   7059.10  1764.12        10.        19.     0.007    65.84   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5048E-01                                      5.12E+12             
911.20 6.505E-01  (P 5.859E-02 1.11E+01 2.62E+01 G  
968.96 4.690E-01 - P 1.413E-01 2.33E+01 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 4.545E-01 - P 1.069E-01 1.95E+01 1.14E+01 G  

Energy duplication    
93.35 1.010E+00 +   5.081E-01 3.68E+01 4.10E+00 XA 

Am-241   I  -9.3900E-02                                      1.58E+05             
59.54-9.390E-02 ?(  1.424E-01 9.53E+01 3.59E+01 G  

Bi-212   N   6.2491E-01                                      5.12E+12             
727.33 5.286E-01 ?(  2.309E-01 3.37E+01 6.65E+00 G  
785.37 1.202E+00 ?(  1.238E+00 7.15E+01 1.11E+00 G  

1620.74 0.000E+00 &   1.858E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.2148E-01                                      5.84E+05             
609.31 5.215E-01  (P 4.602E-02 9.37E+00 4.55E+01 G  

1120.29 1.143E-01 - P 1.500E-01 6.74E+01 1.49E+01 G  
1764.49 3.636E-01 -   1.404E-01 3.29E+01 1.53E+01 G  

Co-60    T   4.7305E-03                                      1.93E+03             
1332.49 6.519E-03 ?(  2.002E-02 1.96E+02 1.00E+02 G  
1173.23 2.939E-03 ?(  2.027E-02 4.27E+02 9.98E+01 G  

Cs-137   I   2.2548E-03                                      1.10E+04             
661.66 2.255E-03 &(  2.091E-02 5.69E+02 8.50E+01 G  

Eu-152   I   2.6978E-02                                      4.94E+03             
344.28 6.557E-03 ?(  4.792E-02 4.50E+02 2.66E+01 G  
121.78 1.958E-03 %   5.170E-02 1.61E+03 2.84E+01 G  
778.90 1.042E-03 %   1.176E-01 6.86E+03 1.30E+01 G  
964.08 2.324E-03 %   2.295E-01 6.00E+03 1.45E+01 G  

1112.08 6.747E-02 ?(  1.356E-01 1.31E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.765E-02 1.00E+03 2.09E+01 G  

Eu-154   I   6.1736E-05                                      3.14E+03             
873.18-7.545E-02 ?(  1.671E-01 1.41E+02 1.22E+01 G  
123.07-8.451E-03 +   4.133E-02 3.00E+02 4.04E+01 G  

1274.43 4.532E-03 +   6.383E-02 8.63E+02 3.49E+01 G  
723.30-1.484E-02 &   9.530E-02 3.96E+02 2.00E+01 G  

1004.72 0.000E+00 +   1.649E-01 1.00E+03 1.79E+01 G  
996.25 8.758E-02 ?(  8.363E-02 7.38E+01 1.05E+01 G  

K-40     N   6.6459E+00                                      4.57E+11             
1460.82 6.646E+00 @(P 2.588E-01 6.02E+00 1.06E+01 G  

Pa-234   N   4.4443E-02                                      1.63E+12             
131.30 3.493E-02 &(  8.238E-02 1.47E+02 1.82E+01 G  
569.50 7.433E-02 ?(  1.691E-01 1.45E+02 9.30E+00 G  
946.00 0.000E+00 &   1.342E-01 1.00E+03 1.35E+01 G  
880.52 3.447E-02 &(  1.378E-01 2.52E+02 1.05E+01 G  
883.24 0.000E+00 -   2.644E-01 1.00E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.3027E-01                                      5.12E+12             
238.63 5.303E-01  (P 3.931E-02 7.44E+00 4.36E+01 G  
300.09 3.376E-01 - P 4.407E-01 6.72E+01 3.18E+00 G  

Pb-214   N   5.6115E-01                                      5.84E+05             
351.93 5.637E-01  (P 4.616E-02 8.90E+00 3.56E+01 G  
295.22 5.772E-01  (P 8.063E-02 1.30E+01 1.84E+01 G  
242.00 5.082E-01  (P 2.368E-01 3.40E+01 7.27E+00 G  

Ra-226   N   9.6361E-01                                      5.84E+05             
186.21 9.636E-01  (  4.037E-01 3.06E+01 3.56E+00 G  

Th-234   N   8.1526E-01                                      1.63E+12             
63.30 9.732E-01 &(  1.075E+00 7.04E+01 3.75E+00 G  
92.59 6.789E-01  (  5.646E-01 5.31E+01 4.34E+00 G  

Tl-208   N   2.0806E-01                                      5.12E+12             
583.19 2.081E-01  (P 1.466E-02 9.52E+00 8.50E+01 G  
277.37 1.438E-01 - P 1.867E-01 8.00E+01 6.60E+00 G  
860.53 1.020E-01 - P 1.731E-01 8.99E+01 1.24E+01 G  

U-235    N   5.5704E-02                                      2.57E+11             
143.77-7.704E-03 &(  1.670E-01 1.32E+03 1.09E+01 G  
205.32 1.828E-01 &(  2.786E-01 9.64E+01 5.02E+00 G  
163.36 4.087E-02 &(  3.078E-01 4.61E+02 5.08E+00 G  
185.72 5.800E-02  (  2.895E-02 3.34E+01 5.70E+01 G  

Energy duplication    
93.35 5.918E-01 *   3.715E-01 4.10E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.18       110.       -16.    -0.006   190.65  -9.390E-02   
Th-234      63.93       103.        21.     0.008   140.86   9.732E-01   
Th-234      92.71       171.        37.     0.014   106.22   6.789E-01   
U-235       93.35       133.        43.     0.016    82.10   5.918E-01   
Eu-154     123.05       118.        -5.    -0.002   600.10  -8.451E-03   
Pa-234     131.24       101.        10.     0.004   293.29   3.493E-02   
U-235      163.75       110.         3.     0.001   921.10   4.087E-02   
U-235      186.11       115.        50.     0.019    66.84   5.800E-02   
U-235      204.41        77.        13.     0.005   192.89   1.828E-01   
Eu-152     343.77        35.         2.     0.001   899.09   6.557E-03   
Pa-234     569.33        27.         5.     0.002   289.45   7.433E-02   
Cs-137     661.77        28.         1.     0.000  1138.74   2.255E-03   
Eu-154     723.13        28.        -2.    -0.001   792.65  -1.484E-02   
Eu-154     872.85        25.        -5.    -0.002   282.61  -7.545E-02   
Pa-234     878.61        13.         2.     0.001   504.76   3.447E-02   
Eu-154     992.75         4.         5.     0.002   147.58   8.758E-02   
Eu-152    1112.37        14.         4.     0.002   262.11   6.747E-02   
Co-60     1172.57        16.         1.     0.001   854.52   2.939E-03   
Eu-154    1271.86        17.         1.     0.000  1726.62   4.532E-03   
Co-60     1332.70        13.         3.     0.001   391.88   6.519E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5048E-01    6.5048E-01   1.5413E-01    1.6118E-01  5.859E-02
Am-241 #A   -9.3884E-02   -9.3900E-02   1.7902E-01    1.7915E-01  1.424E-01
Bi-212 #     6.2491E-01    6.2491E-01   4.2157E-01    4.2278E-01  2.309E-01
Bi-214       5.2146E-01    5.2148E-01   1.0258E-01    1.0529E-01  4.602E-02
Co-60  #A    4.6663E-03    4.7305E-03   1.8538E-02    1.8539E-02  2.002E-02
Cs-137 #A    2.2494E-03    2.2548E-03   2.5676E-02    2.5676E-02  2.091E-02
Eu-152 #A    2.6835E-02    2.6978E-02   7.0710E-02    7.0727E-02  4.792E-02
Eu-154 #A    6.1222E-05    6.1736E-05   9.1111E-05    9.1168E-05  1.671E-01
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K-40   #     6.6459E+00    6.6459E+00   8.5038E-01    9.1364E-01  2.588E-01
Pa-234 #A    4.4443E-02    4.4443E-02   9.6530E-02    9.7162E-02  8.238E-02
Pb-212       5.3027E-01    5.3027E-01   8.0252E-02    9.1452E-02  3.931E-02
Pb-214       5.6113E-01    5.6115E-01   1.0291E-01    1.0754E-01  4.616E-02
Ra-226       9.6356E-01    9.6361E-01   5.8974E-01    5.9335E-01  4.037E-01
Th-234 #A    8.1526E-01    8.1526E-01   7.1915E-01    7.2328E-01  1.075E+00
Tl-208       2.0806E-01    2.0806E-01   4.0938E-02    4.3085E-02  1.466E-02
U-235  #A    5.5704E-02    5.5704E-02   3.7234E-02    3.7406E-02  1.670E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.071E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.0705886E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-033                Received:        02/22/13                      
Lab ID:          243563-005                    Prepared:        03/01/13 09:38                
Matrix:          Soil                          Analyzed:        04/01/13 12:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 15:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0332 U         0.181          0.147             0.9    
Bismuth-212                          1.39             0.587          0.249                    
Bismuth-214                          0.598            0.102          0.0384                   
Cesium-137                           0.0143 U         0.0235         0.0176            0.07   
Cobalt-60                            0.00223 U        0.00875        0.0181            0.03   
Europium-152                         0.0643           0.0612         0.0478            0.1    
Europium-154                         0.00182 U        0.00634        0.170             0.2    
Lead-212                             0.707            0.0831         0.0372                   
Lead-214                             0.669            0.106          0.0451                   
Potassium-40                        12.9              1.19           0.325                    
Protactinium-234                    -0.000416 U       0.125          0.103                    
Radium-226 (By Bismuth-214)          0.598            0.102          0.0384            0.2    
Thallium-208                         0.249            0.0464         0.0183                   
Thorium-232 (By Actinium-228)        0.699            0.146          0.0795            0.9    
Thorium-234                          1.08             0.703          1.07                     
Uranium-235                          0.0697 U         0.0444         0.162             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243563-005                   Client ID : 12-PCT-314-033        

Seqnum : 1513131505007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_007                                Batch         : 195868                       Time      : 01-APR-2013 12:58     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0.0332        0.147  .18069       .1807        0.0041    u    
Bismuth-212                     1.39          0.249  .58697       .59128       0.053     u    
Bismuth-214                     0.598         0.0384 .10154       .10512       0.012     u    
Cesium-137                      0.0143        0.0176 .023451      .02346       0.0047    u    
Cobalt-60                       0.00223       0.0181 .0087545     .0087551     0.0063    u    
Europium-152                    0.0643        0.0478 .061228      .061339      -0.0023   u    
Europium-154                    0.00182       0.170  .0063449     .0063456     0.014     u    
Lead-212                        0.707         0.0372 .083057      .1016        -0.00046  u    
Lead-214                        0.669         0.0451 .10553       .1119        0.0039    u    
Potassium-40                    12.9          0.325  1.1932       1.3589       -0.43     u    
Protactinium-234                -0.000416     0.103  .12453       .12453       0.035     u    
Radium-226 (By Bismuth-214)     0.598         0.0384 .10154       .10512       0.012     u    
Thallium-208                    0.249         0.0183 .046362      .049059      -0.000012 u    
Thorium-232 (By Actinium-228)   0.699         0.0795 .146         .15454       -0.043    u    
Thorium-234                     1.08          1.07   .70289       .71026       0.16      u    
Uranium-235                     0.0697        0.162  .044449      .044675      0.057     u    

u=use  

Page 1 of 1                                                                                                             1513131505007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-033          
Sample Description: 243563-005, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 15:02           Live Time: 2700   sec

Acquisition Time: 4/1/2013 12:58:01         Real Time: 2703   sec
Analysis Time: 4/1/2013 13:43            Dead Time: 0.10   %

Analysis Quantity: 3.320E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.993E-01      1.460E-01      1.545E-01      7.948E-02
Am-241    #AB    3.324E-02      1.807E-01      1.807E-01      1.472E-01
Bi-212           1.391E+00      5.870E-01      5.913E-01      2.490E-01
Bi-214           5.978E-01      1.015E-01      1.051E-01      3.843E-02
Co-60     #AB    2.228E-03      8.755E-03      8.755E-03      1.807E-02
Cs-137    #AB    1.434E-02      2.345E-02      2.346E-02      1.763E-02
Eu-152    #      6.427E-02      6.123E-02      6.134E-02      4.775E-02
Eu-154    #AB    1.822E-03      6.345E-03      6.346E-03      1.698E-01
K-40             1.294E+01      1.193E+00      1.359E+00      3.251E-01
Pa-234    #AB   -4.155E-04      1.245E-01      1.245E-01      1.026E-01
Pb-212           7.075E-01      8.306E-02      1.016E-01      3.718E-02
Pb-214           6.690E-01      1.055E-01      1.119E-01      4.509E-02
Ra-226           9.178E-01      5.656E-01      5.690E-01      4.061E-01
Th-234           1.079E+00      7.029E-01      7.103E-01      1.066E+00
Tl-208           2.485E-01      4.636E-02      4.906E-02      1.827E-02
U-235     #AB    6.973E-02      4.445E-02      4.467E-02      1.623E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.943E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Sample description                                             
243563-005, 195868                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_007.An1

Acquisition information
Start time:                 4/1/2013 12:58:01
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3200E+02) = 

8.1407E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 15:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1459

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.85        6. 271.77   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.11       32.  52.00   0.72  1.866E-02    63.30   3.750  1.387E+00 Th234 
74.71      104.  18.85   0.88  2.833E-02
77.18      158.  13.24   0.88  3.018E-02
79.69       22.  66.31   0.88  3.196E-02
92.69       46.  39.28   0.89  3.953E-02    92.59   4.343  8.119E-01 Th234 

93.35   5.760  6.065E-01 U235  
93.35   5.760  6.065E-01 U235  

93.06       74.  27.09   0.89  3.990E-02    92.59   4.343  1.291E+00 Th234 
93.35   5.760  9.646E-01 U235  
93.35   4.100  1.355E+00 Ac228 

93.45       41.  46.55   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  7.584E-01 Ac228 

121.90       21.  88.20   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.54       17. 106.82   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.465E-02 U235  
163.41        5. 300.94   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.382E-02 U235  
168.92       28.  61.52   0.37  4.942E-02
186.09       52.  30.81   0.86  4.816E-02   185.72  57.000  5.719E-02 U235  

186.21   3.555  9.178E-01 Ra226 
185.72  57.000  5.719E-02 U235  

238.54      447.   5.80   1.10  4.319E-02   238.63  43.600  7.075E-01 Pb212 
241.70       76.  23.33   1.14  4.285E-02   242.00   7.268  7.339E-01 Pb214 
277.41       12. 102.18   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.18      126.  15.80   0.69  3.814E-02   295.22  18.414  5.214E-01 Pb214 
300.37       36.  29.50   0.33  3.774E-02   300.09   3.180  9.145E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.07      110.  17.12   1.05  3.495E-02   338.32  11.400  8.158E-01 Ac228 
343.56       15.  62.26   1.11  3.454E-02   344.28  26.590  5.101E-02 Eu152 
351.76      270.   7.70   0.98  3.405E-02   351.93  35.600  6.557E-01 Pb214 
511.01      142.  12.06   1.01  2.644E-02
583.28      172.   9.08   1.12  2.416E-02   583.19  85.000  2.459E-01 Tl208 
609.37      211.   8.14   1.44  2.345E-02   609.31  45.490  5.708E-01 Bi214 
660.88        9.  81.78   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.12       59.  21.10   0.37  2.078E-02   727.33   6.650  1.287E+00 Bi212 
778.50        6. 130.32   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.62       15.  50.76   0.35  1.972E-02   785.37   1.110  2.011E+00 Bi212 
860.84       20.  37.23   0.35  1.851E-02   860.53  12.400  2.668E-01 Tl208 
911.35      114.  12.47   1.24  1.779E-02   911.20  26.200  7.000E-01 Ac228 
969.02       61.  19.86   0.82  1.704E-02   968.96  15.900  6.606E-01 Ac228 
999.88        3. 196.82   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1110.94        8.  87.54   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.14       52.  18.22   0.53  1.535E-02  1120.29  14.910  6.801E-01 Bi214 
1172.98        3. 196.50   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.84      585.   4.47   1.73  1.254E-02  1460.82  10.550  1.294E+01 K40   
1764.71       21.  29.91   2.11  1.069E-02  1764.49  15.310  3.927E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.36    74.77       161.        82. 2.908E+03   49.72   0.883  -        
308.24    77.24       164.       130. 4.294E+03   34.20   0.973  -        
318.27    79.75        78.        11. 3.567E+02  215.64   0.301 TH-227   c
674.66   168.92       104.        28. 5.564E+02  123.05   0.371  -      s 

2042.41   511.01        40.       142. 5.352E+03   24.13   1.009 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.74    59.85       131.         6.     0.002   543.53   0.862s
Th-234    251.74    63.11       113.        32.     0.012   104.00   0.725 
Th-234    369.57    92.59       142.        46.     0.017    78.56   0.892D
U-235     372.61    93.35       162.        74.     0.027    54.19   0.893D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.61    93.35       163.        41.     0.015    93.09   0.893D
Eu-152    486.73   121.90       162.        21.     0.008   176.39   0.918 
Eu-154    492.12   123.25       181.        -8.    -0.003   472.42   0.919s
U-235     573.23   143.54       161.        17.     0.006   213.65   0.938s
U-235     652.62   163.41       127.         5.     0.002   601.89   0.955s
U-235     743.47   186.14       151.        60.     0.022    63.75   0.975 
Ra-226    743.28   186.09        98.        52.     0.019    61.62   0.858 
Pb-212    952.95   238.54        99.       442.     0.164    11.60   1.101 
Pb-214    965.56   241.70       105.        76.     0.028    46.66   1.145s
Tl-208   1108.32   277.41        81.        12.     0.005   204.36   1.054s
Pb-214   1179.38   295.18        98.       121.     0.045    31.61   0.688s
Pb-212   1200.13   300.37        45.        36.     0.013    59.00   0.331s
Ac-228   1350.73   338.04        85.        99.     0.037    38.93   1.045 
Eu-152   1372.82   343.56        39.        15.     0.006   124.51   1.111s
Pb-214   1405.58   351.76        60.       264.     0.098    15.40   0.976 
Pa-234   2278.19   569.97        50.        -8.    -0.003   249.28   1.297s
Tl-208   2331.42   583.28        29.       167.     0.062    18.16   1.119 
Bi-214   2435.80   609.37        34.       202.     0.075    16.28   1.440 
Cs-137   2641.85   660.88        22.         9.     0.003   163.56   1.370s
Eu-154   2892.69   723.59        57.       -12.    -0.004   185.91   1.418s
Bi-212   2906.82   727.12        24.        59.     0.022    42.20   0.375s
Eu-152   3112.40   778.50        30.         6.     0.002   260.64   1.461s
Bi-212   3140.90   785.62        14.        15.     0.005   101.52   0.346s
Tl-208   3441.85   860.84        17.        20.     0.008    74.46   0.350s
Eu-154   3489.81   872.82        29.        -3.    -0.001   574.67   1.531s
Ac-228   3643.98   911.35        28.       108.     0.040    24.95   1.244 
Ac-228   3874.81   969.02        25.        59.     0.022    39.72   0.816s
Eu-154   3998.30   999.88        13.         3.     0.001   393.64   1.627s
Eu-152   4442.89  1110.94        22.         8.     0.003   175.08   1.703s
Bi-214   4479.71  1120.14        15.        52.     0.019    36.43   0.534s
Co-60    4691.23  1172.98        20.         3.     0.001   393.00   1.745s
Co-60    5347.49  1336.87        12.        -1.     0.000   893.06   1.851s
K-40     5844.01  1460.84        37.       568.     0.210     8.95   1.728 
Bi-214   7061.46  1764.71        10.        21.     0.008    59.83   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9925E-01                                      5.12E+12             
911.20 7.000E-01  (P 7.948E-02 1.25E+01 2.62E+01 G  
968.96 6.606E-01  (P 1.287E-01 1.99E+01 1.59E+01 G  
338.32 7.515E-01  (P 1.624E-01 1.95E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 7.584E-01     5.480E-01 4.65E+01 4.10E+00 XA 

Am-241   I   3.3243E-02                                      1.58E+05             
59.54 3.324E-02 ?(  1.472E-01 2.72E+02 3.59E+01 G  

Bi-212   N   1.3908E+00                                      5.12E+12             
727.33 1.287E+00  (  2.490E-01 2.11E+01 6.65E+00 G  
785.37 2.011E+00  (  1.218E+00 5.08E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.763E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.9780E-01                                      5.84E+05             
609.31 5.708E-01  (P 3.843E-02 8.14E+00 4.55E+01 G  

1120.29 6.801E-01  (P 1.203E-01 1.82E+01 1.49E+01 G  
1764.49 3.927E-01 -   1.335E-01 2.99E+01 1.53E+01 G  

Co-60    T   2.2276E-03                                      1.93E+03             
1332.49-2.514E-03 ?(  1.807E-02 4.47E+02 1.00E+02 G  
1173.23 6.975E-03 ?(  2.170E-02 1.97E+02 9.98E+01 G  

Cs-137   I   1.4338E-02                                      1.10E+04             
661.66 1.434E-02  (  1.763E-02 8.18E+01 8.50E+01 G  

Eu-152   I   6.4272E-02                                      4.94E+03             
344.28 5.101E-02 &(  4.775E-02 6.23E+01 2.66E+01 G  
121.78 4.644E-02 ?(  6.539E-02 8.82E+01 2.84E+01 G  
778.90 7.324E-02  (  1.496E-01 1.30E+02 1.30E+01 G  
964.08-4.399E-03 %   1.539E-01 2.13E+03 1.45E+01 G  

1112.08 1.197E-01 ?(  1.582E-01 8.75E+01 1.34E+01 G  
1408.01 0.000E+00 &   2.276E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.8218E-03                                      3.14E+03             
873.18-3.671E-02 ?(  1.698E-01 2.87E+02 1.22E+01 G  
123.07-1.260E-02 &   4.851E-02 2.36E+02 4.04E+01 G  

1274.43 3.016E-03 %   6.661E-02 1.35E+03 3.49E+01 G  
723.30-8.766E-02 +   1.276E-01 9.30E+01 2.00E+01 G  

1004.72 2.808E-02 ?(  8.665E-02 1.97E+02 1.79E+01 G  
996.25-1.095E-02 &   2.187E-01 1.22E+03 1.05E+01 G  

K-40     N   1.2937E+01                                      4.57E+11             
1460.82 1.294E+01  (P 3.251E-01 4.47E+00 1.06E+01 G  

Pa-234   N  -4.1554E-04                                      1.63E+12             
131.30-4.155E-04 &(  1.026E-01 1.50E+04 1.82E+01 G  
569.50-1.100E-01 +   2.169E-01 1.25E+02 9.30E+00 G  
946.00 6.264E-03 %   1.431E-01 1.39E+03 1.35E+01 G  
880.52 0.000E+00 +   1.737E-01 1.00E+03 1.05E+01 G  
883.24-6.436E-03 %   2.015E-01 1.91E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.0748E-01                                      5.12E+12             
238.63 7.075E-01  (P 3.718E-02 5.80E+00 4.36E+01 G  
300.09 9.145E-01 + P 3.909E-01 2.95E+01 3.18E+00 G  

Pb-214   N   6.6899E-01                                      5.84E+05             
351.93 6.557E-01  (P 4.509E-02 7.70E+00 3.56E+01 G  
295.22 5.214E-01 - P 9.883E-02 1.58E+01 1.84E+01 G  
242.00 7.339E-01  (P 2.313E-01 2.33E+01 7.27E+00 G  

Ra-226   N   9.1779E-01                                      5.84E+05             
186.21 9.178E-01  (  4.061E-01 3.08E+01 3.56E+00 G  

Th-234   N   1.0786E+00                                      1.63E+12             
63.30 1.387E+00  (  1.066E+00 5.20E+01 3.75E+00 G  
92.59 8.119E-01  (  4.872E-01 3.93E+01 4.34E+00 G  

Tl-208   N   2.4852E-01                                      5.12E+12             
583.19 2.459E-01  (P 1.827E-02 9.08E+00 8.50E+01 G  
277.37 1.425E-01 - P 2.419E-01 1.02E+02 6.60E+00 G  
860.53 2.668E-01  (P 1.250E-01 3.72E+01 1.24E+01 G  

U-235    N   6.9729E-02                                      2.57E+11             
143.77 9.465E-02 ?(  1.623E-01 1.07E+02 1.09E+01 G  
205.32-8.043E-03 &   2.917E-01 2.20E+03 5.02E+00 G  
163.36 6.382E-02 ?(  3.132E-01 3.01E+02 5.08E+00 G  
185.72 6.547E-02  (  3.142E-02 3.19E+01 5.70E+01 G  

Energy duplication    
93.35 9.646E-01 *   3.887E-01 2.71E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.85       131.         6.     0.002   543.53   3.324E-02   
U-235       93.35       162.        74.     0.027    54.19   9.646E-01   
Eu-152     121.90       162.        21.     0.008   176.39   4.644E-02   
Eu-154     123.25       181.        -8.    -0.003   472.42  -1.260E-02   
U-235      143.54       161.        17.     0.006   213.65   9.465E-02   
U-235      163.41       127.         5.     0.002   601.89   6.382E-02   
U-235      186.14       151.        60.     0.022    63.75   6.547E-02   
Eu-152     343.56        39.        15.     0.006   124.51   5.101E-02   
Pa-234     569.97        50.        -8.    -0.003   249.28  -1.100E-01   
Cs-137     660.88        22.         9.     0.003   163.56   1.434E-02   
Eu-154     723.59        57.       -12.    -0.004   185.91  -8.766E-02   
Eu-152     778.50        30.         6.     0.002   260.64   7.324E-02   
Eu-154     872.82        29.        -3.    -0.001   574.67  -3.671E-02   
Eu-154     999.88        13.         3.     0.001   393.64   2.808E-02   
Eu-152    1110.94        22.         8.     0.003   175.08   1.197E-01   
Co-60     1172.98        20.         3.     0.001   393.00   6.975E-03   
Co-60     1336.87        12.        -1.     0.000   893.06  -2.514E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9925E-01    6.9925E-01   1.4600E-01    1.5454E-01  7.948E-02
Am-241 #A    3.3237E-02    3.3243E-02   1.8069E-01    1.8070E-01  1.472E-01
Bi-212       1.3908E+00    1.3908E+00   5.8697E-01    5.9128E-01  2.490E-01
Bi-214       5.9777E-01    5.9780E-01   1.0154E-01    1.0512E-01  3.843E-02
Co-60  #A    2.1974E-03    2.2276E-03   8.7545E-03    8.7551E-03  1.807E-02
Cs-137 #A    1.4304E-02    1.4338E-02   2.3451E-02    2.3460E-02  1.763E-02
Eu-152 #     6.3931E-02    6.4272E-02   6.1228E-02    6.1339E-02  4.775E-02
Eu-154 #A    1.8066E-03    1.8218E-03   6.3449E-03    6.3456E-03  1.698E-01
K-40         1.2937E+01    1.2937E+01   1.1932E+00    1.3589E+00  3.251E-01
Pa-234 #A   -4.1554E-04   -4.1554E-04   1.2453E-01    1.2453E-01  1.026E-01
Pb-212       7.0748E-01    7.0748E-01   8.3057E-02    1.0160E-01  3.718E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:43:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_007.An1               

Pb-214       6.6896E-01    6.6899E-01   1.0553E-01    1.1190E-01  4.509E-02
Ra-226       9.1775E-01    9.1779E-01   5.6557E-01    5.6898E-01  4.061E-01
Th-234       1.0786E+00    1.0786E+00   7.0289E-01    7.1026E-01  1.066E+00
Tl-208       2.4852E-01    2.4852E-01   4.6362E-02    4.9059E-02  1.827E-02
U-235  #A    6.9729E-02    6.9729E-02   4.4449E-02    4.4675E-02  1.623E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  168.8 to  2034.8 keV)     1.925E+01  pCi/g         
Total Decayed Activity (  168.8 to  2034.8 keV) 1.9245857E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-034                Received:        02/22/13                      
Lab ID:          243563-006                    Prepared:        03/01/13 09:45                
Matrix:          Soil                          Analyzed:        04/01/13 12:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         
Sampled:         02/22/13 15:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0788         0.153            0.9     
Bismuth-212                           0.980           0.502          0.278                    
Bismuth-214                           0.565           0.115          0.0437                   
Cesium-137                            0.0157 U        0.0265         0.0202           0.07    
Cobalt-60                             0.00199 U       0.0216         0.0174           0.03    
Europium-152                          0.0148 U        0.0411         0.0575           0.1     
Europium-154                         -0.0554 U        0.197          0.156            0.2     
Lead-212                              0.643           0.0867         0.0430                   
Lead-214                              0.700           0.111          0.0430                   
Potassium-40                         11.0             1.09           0.324                    
Protactinium-234                      0.0153 U        0.0443         0.105                    
Radium-226 (By Bismuth-214)           0.565           0.115          0.0437           0.2     
Thallium-208                          0.286           0.0496         0.0193                   
Thorium-232 (By Actinium-228)         0.596           0.141          0.0705           0.9     
Thorium-234                           1.71            1.31           0.946                    
Uranium-235                           0.188           0.175          0.144            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243563-006                   Client ID : 12-PCT-314-034        

Seqnum : 1503131483007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_007                                Batch         : 195868                       Time      : 01-APR-2013 12:56     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                   
Uncert pCi/g Uncert pCi/g                

Analyte                Result       RL     Counting      Total       Blank   Flags
Americium-241                   0             0.153  .078756      .078756      0.0041    u    
Bismuth-212                     0.980         0.278  .50243       .50493       0.053     u    
Bismuth-214                     0.565         0.0437 .11479       .11763       0.012     u    
Cesium-137                      0.0157        0.0202 .02651       .026519      0.0047    u    
Cobalt-60                       0.00199       0.0174 .021552      .021552      0.0063    u    
Europium-152                    0.0148        0.0575 .04106       .041069      -0.0023   u    
Europium-154                    -0.0554       0.156  .19691       .19693       0.014     u    
Lead-212                        0.643         0.0430 .086678      .10167       -0.00046  u    
Lead-214                        0.700         0.0430 .11064       .1173        0.0039    u    
Potassium-40                    11.0          0.324  1.0921       1.2244       -0.43     u    
Protactinium-234                0.0153        0.105  .044322      .044485      0.035     u    
Radium-226 (By Bismuth-214)     0.565         0.0437 .11479       .11763       0.012     u    
Thallium-208                    0.286         0.0193 .049606      .052921      -0.000012 u    
Thorium-232 (By Actinium-228)   0.596         0.0705 .14146       .14789       -0.043    u    
Thorium-234                     1.71          0.946  1.308        1.3179       0.16      u    
Uranium-235                     0.188         0.144  .17512       .17554       0.057     u    

u=use  

Page 1 of 1                                                                                                             1503131483007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-034          
Sample Description: 243563-006, 195868 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 15:07           Live Time: 2700   sec

Acquisition Time: 4/1/2013 12:56:40         Real Time: 2702   sec
Analysis Time: 4/1/2013 13:41            Dead Time: 0.06   %

Analysis Quantity: 3.340E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.957E-01      1.415E-01      1.479E-01      7.047E-02
Am-241    #AB    0.000E+00      7.876E-02      7.876E-02      1.534E-01
Bi-212           9.796E-01      5.024E-01      5.049E-01      2.780E-01
Bi-214           5.654E-01      1.148E-01      1.176E-01      4.366E-02
Co-60     #AB    1.989E-03      2.155E-02      2.155E-02      1.740E-02
Cs-137    #AB    1.574E-02      2.651E-02      2.652E-02      2.020E-02
Eu-152    #AB    1.476E-02      4.106E-02      4.107E-02      5.753E-02
Eu-154    #AB   -5.539E-02      1.969E-01      1.969E-01      1.557E-01
K-40             1.101E+01      1.092E+00      1.224E+00      3.235E-01
Pa-234    #AB    1.528E-02      4.432E-02      4.449E-02      1.047E-01
Pb-212           6.425E-01      8.668E-02      1.017E-01      4.304E-02
Pb-214           7.002E-01      1.106E-01      1.173E-01      4.297E-02
Ra-226           5.065E-01      5.696E-01      5.706E-01      4.432E-01
Th-234           1.711E+00      1.308E+00      1.318E+00      9.460E-01
Tl-208           2.856E-01      4.961E-02      5.292E-02      1.930E-02
U-235            1.880E-01      1.751E-01      1.755E-01      1.438E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.724E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

Sample description                                             
243563-006, 195868                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_007.An1

Acquisition information
Start time:                 4/1/2013 12:56:40
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3400E+02) = 

8.0919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 15:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1147

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.16       45.  38.22   0.56  2.102E-02    63.30   3.750  1.711E+00 Th234 
74.72       90.  22.03   0.87  3.070E-02
77.15      163.  13.41   0.88  3.249E-02
92.60       28.  58.57   0.89  4.163E-02    92.59   4.343  4.666E-01 Th234 
93.36       32.  53.10   0.89  4.199E-02    93.35   4.100  5.555E-01 Ac228 

93.35   5.760    PBC<MDA U235  
121.65       13. 139.08   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
144.69       33.  52.49   0.94  5.130E-02   143.77  10.940  1.762E-01 U235  
162.57       14. 106.42   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
185.74       60.  29.39   0.99  4.883E-02   185.72  57.000  6.470E-02 U235  

186.21   3.555  1.038E+00 Ra226 
186.23       29.  56.23   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.065E-01 Ra226 
204.24       19.  73.74   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
238.56      427.   5.85   1.04  4.343E-02   238.63  43.600  6.661E-01 Pb212 
241.81       82.  19.36   1.04  4.310E-02   242.00   7.268  7.877E-01 Pb214 
277.58       25.  46.41   0.58  3.969E-02   277.37   6.600  2.832E-01 Tl208 
295.26      184.   9.57   1.08  3.814E-02   295.22  18.414  7.852E-01 Pb214 
300.15       59.  26.85   1.03  3.774E-02   300.09   3.180  1.473E+00 Pb212 
338.27       74.  20.22   0.96  3.484E-02   338.32  11.400  5.620E-01 Ac228 
351.82      269.   7.90   1.18  3.393E-02   351.93  35.600  6.671E-01 Pb214 
569.51        6. 145.03   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  7.379E-02 Pa234 
583.23      197.   8.47   1.54  2.388E-02   583.19  85.000  2.902E-01 Tl208 
609.57      189.  10.15   1.16  2.316E-02   609.31  45.490  5.364E-01 Bi214 
661.61       10.  84.20   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.53       46.  25.64   0.80  2.048E-02   727.33   6.650  1.003E+00 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.52        6. 137.76   1.52  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.49       19.  43.15   1.58  1.821E-02   860.53  12.400  2.553E-01 Tl208 
911.31       93.  11.81   1.62  1.749E-02   911.20  26.200  6.104E-01 Ac228 
969.11       76.  12.94   0.74  1.674E-02   968.96  15.900  8.599E-01 Ac228 

1120.13       49.  18.70   0.37  1.507E-02  1120.29  14.910  6.537E-01 Bi214 
1328.28        1. 541.84   1.91  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.98      497.   4.75   1.86  1.228E-02  1460.82  10.550  1.101E+01 K40   
1764.58       50.  14.14   0.33  1.046E-02  1764.49  15.310  9.361E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.77       170.        70. 2.264E+03   59.50   0.511  -      s 
308.77    77.20       182.       163. 5.017E+03   30.05   0.876  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.63    63.16       114.        45.     0.017    76.44   0.562s
Th-234    370.32    92.59       122.        28.     0.010   117.14   0.892D
Ac-228    373.37    93.35       137.        32.     0.012   106.20   0.893D
Eu-152    486.52   121.65       158.        13.     0.005   278.17   0.922s
Eu-154    491.20   122.81       177.       -10.    -0.004   384.74   0.923s
Pa-234    525.65   131.43       193.        -5.    -0.002   874.92   0.932s
U-235     578.68   144.69       134.        33.     0.012   104.97   0.944s
U-235     650.18   162.57       106.        14.     0.005   212.84   0.964s
U-235     742.76   185.72       166.        60.     0.022    58.79   0.986D
Ra-226    744.73   186.21       121.        29.     0.011   112.47   0.987D
U-235     816.83   204.24        85.        19.     0.007   147.48   1.006 
Pb-212    953.95   238.53       136.       406.     0.150    13.28   1.107 
Pb-214    966.92   241.77        99.        68.     0.025    51.77   0.396s
Tl-208   1110.14   277.58        53.        25.     0.009    92.82   0.583s
Pb-214   1180.85   295.26        45.       184.     0.068    19.14   1.082 
Pb-212   1200.41   300.15        64.        59.     0.022    53.71   1.030s
Ac-228   1352.87   338.27        60.        74.     0.028    40.44   0.962 
Pb-214   1407.06   351.82        55.       269.     0.100    15.80   1.177s
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   2277.81   569.51        30.         6.     0.002   290.05   1.345s
Tl-208   2332.71   583.23        31.       197.     0.073    16.93   1.543 
Bi-214   2438.07   609.57        43.       189.     0.070    20.30   1.155 
Cs-137   2646.25   661.61        29.        10.     0.004   168.40   1.423s
Eu-154   2900.67   725.21        65.        -9.    -0.003   259.29   1.474s
Bi-212   2909.94   727.53        29.        46.     0.017    51.29   0.796s
Eu-152   3123.48   780.90        34.        -8.    -0.003   218.05   1.519s
Bi-212   3141.97   785.52        31.         6.     0.002   275.51   1.524 
Tl-208   3441.89   860.49        25.        19.     0.007    86.30   1.583s
Eu-154   3497.35   874.35        24.        -4.    -0.001   355.50   1.592s
Pa-234   3522.18   880.56        26.        -2.    -0.001   863.39   1.598s
Pa-234   3530.24   882.57        28.        -3.    -0.001   513.90   1.600s
Ac-228   3645.22   911.31        21.        93.     0.035    23.61   1.621 
Pa-234   3784.99   946.24        29.        -1.     0.000  1193.44   1.647s
Ac-228   3876.51   969.11         7.        76.     0.028    25.88   0.738s
Eu-154   4015.25  1003.79        22.        -3.    -0.001   500.33   1.690s
Bi-214   4480.78  1120.13        10.        49.     0.018    37.41   0.368s
Co-60    5313.78  1328.28        11.         1.     0.000  1083.68   1.907s
K-40     5844.88  1460.98        36.       476.     0.176     9.50   1.855 
Bi-214   7060.12  1764.58         0.        50.     0.019    28.28   0.333s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9570E-01                                      5.12E+12             
911.20 6.104E-01 ?(P 7.047E-02 1.18E+01 2.62E+01 G  
968.96 8.599E-01 + P 6.747E-02 1.29E+01 1.59E+01 G  
338.32 5.620E-01  (P 1.356E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 5.555E-01   P 4.749E-01 5.31E+01 4.10E+00 XA 

Bi-212   N   9.7964E-01                                      5.12E+12             
727.33 1.003E+00 @(  2.780E-01 2.56E+01 6.65E+00 G  
785.37 8.378E-01  (  1.816E+00 1.38E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.518E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.6538E-01                                      5.84E+05             
609.31 5.364E-01  (  4.366E-02 1.02E+01 4.55E+01 G  

1120.29 6.537E-01  (  9.829E-02 1.87E+01 1.49E+01 G  
1764.49 9.361E-01 +   4.362E-02 1.41E+01 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.9888E-03                                      1.93E+03             
1332.49 1.989E-03 ?(  1.740E-02 5.42E+02 1.00E+02 G  
1173.23 1.869E-04 %   2.592E-02 8.43E+03 9.98E+01 G  

Cs-137   I   1.5742E-02                                      1.10E+04             
661.66 1.574E-02 ?(  2.020E-02 8.42E+01 8.50E+01 G  

Eu-152   I   1.4761E-02                                      4.94E+03             
344.28 9.682E-04 &(  5.753E-02 3.61E+03 2.66E+01 G  
121.78 2.767E-02 ?(  6.214E-02 1.39E+02 2.84E+01 G  
778.90-9.480E-02 +   1.610E-01 1.09E+02 1.30E+01 G  
964.08 0.000E+00 -   4.836E-01 1.00E+03 1.45E+01 G  

1112.08-2.349E-03 &   1.265E-01 3.28E+03 1.34E+01 G  
1408.01-3.479E-03 %   1.119E-01 1.96E+03 2.09E+01 G  

Eu-154   I  -5.5391E-02                                      3.14E+03             
873.18-5.539E-02 ?(  1.557E-01 1.78E+02 1.22E+01 G  
123.07-1.479E-02 +   4.623E-02 1.92E+02 4.04E+01 G  

1274.43-1.896E-03 %   6.305E-02 2.03E+03 3.49E+01 G  
723.30-6.652E-02 +   1.373E-01 1.30E+02 2.00E+01 G  

1004.72-2.823E-02 &   1.129E-01 2.50E+02 1.79E+01 G  
996.25 0.000E+00 &   1.462E-01 1.00E+03 1.05E+01 G  

K-40     N   1.1013E+01                                      4.57E+11             
1460.82 1.101E+01  (P 3.235E-01 4.75E+00 1.06E+01 G  

Pa-234   N   1.5281E-02                                      1.63E+12             
131.30-1.461E-02 ?(  1.047E-01 4.37E+02 1.82E+01 G  
569.50 7.379E-02 &(  1.686E-01 1.45E+02 9.30E+00 G  
946.00-1.672E-02 &   1.626E-01 5.97E+02 1.35E+01 G  
880.52-2.696E-02 +   1.887E-01 4.32E+02 1.05E+01 G  
883.24-5.158E-02 +   2.127E-01 2.57E+02 9.70E+00 G  

Pb-212   N   6.4254E-01                                      5.12E+12             
238.63 6.425E-01  (P 4.304E-02 6.64E+00 4.36E+01 G  
300.09 1.473E+00 +   4.655E-01 2.69E+01 3.18E+00 G  

Pb-214   N   7.0024E-01                                      5.84E+05             
351.93 6.671E-01 @(  4.297E-02 7.90E+00 3.56E+01 G  
295.22 7.852E-01  (  6.670E-02 9.57E+00 1.84E+01 G  
242.00 6.471E-01  (  2.224E-01 2.59E+01 7.27E+00 G  

Ra-226   N   5.0645E-01                                      5.84E+05             
Derived Ave Activity  

186.21 5.065E-01 }(  4.432E-01 5.62E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.7111E+00                                      1.63E+12             
63.30 1.711E+00  (  9.460E-01 3.82E+01 3.75E+00 G  
92.59 4.666E-01 -   4.263E-01 5.86E+01 4.34E+00 G  

Tl-208   N   2.8559E-01                                      5.12E+12             
583.19 2.902E-01  (P 1.930E-02 8.47E+00 8.50E+01 G  
277.37 2.832E-01  (P 1.945E-01 4.64E+01 6.60E+00 G  
860.53 2.553E-01 &(  1.541E-01 4.32E+01 1.24E+01 G  

U-235    N   1.8802E-01                                      2.57E+11             
143.77 1.762E-01 &(  1.438E-01 5.25E+01 1.09E+01 G  
205.32 2.370E-01  (  2.734E-01 7.37E+01 5.02E+00 G  
163.36 1.650E-01 &(  2.801E-01 1.06E+02 5.08E+00 G  
185.72 6.470E-02 }   3.235E-02 2.94E+01 5.70E+01 G  

Energy duplication    
93.35 1.570E-02 %   4.006E-01 1.55E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     121.65       158.        13.     0.005   278.17   2.767E-02   
Eu-154     122.81       177.       -10.    -0.004   384.74  -1.479E-02   
Pa-234     131.43       193.        -5.    -0.002   874.92  -1.461E-02   
Pa-234     569.51        30.         6.     0.002   290.05   7.379E-02   
Cs-137     661.61        29.        10.     0.004   168.40   1.574E-02   
Eu-154     725.21        65.        -9.    -0.003   259.29  -6.652E-02   
Eu-152     780.90        34.        -8.    -0.003   218.05  -9.480E-02   
Eu-154     874.35        24.        -4.    -0.001   355.50  -5.539E-02   
Pa-234     880.56        26.        -2.    -0.001   863.39  -2.696E-02   
Pa-234     882.57        28.        -3.    -0.001   513.90  -5.158E-02   
Pa-234     946.24        29.        -1.     0.000  1193.44  -1.672E-02   
Eu-154    1003.79        22.        -3.    -0.001   500.33  -2.823E-02   
Co-60     1328.28        11.         1.     0.000  1083.68   1.989E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9570E-01    5.9570E-01   1.4146E-01    1.4789E-01  7.047E-02
Am-241 #A    0.0000E+00    0.0000E+00   7.8756E-02    7.8756E-02  1.534E-01
Bi-212       9.7964E-01    9.7964E-01   5.0243E-01    5.0493E-01  2.780E-01
Bi-214       5.6536E-01    5.6538E-01   1.1479E-01    1.1763E-01  4.366E-02
Co-60  #A    1.9618E-03    1.9888E-03   2.1552E-02    2.1552E-02  1.740E-02
Cs-137 #A    1.5704E-02    1.5742E-02   2.6510E-02    2.6519E-02  2.020E-02
Eu-152 #A    1.4683E-02    1.4761E-02   4.1060E-02    4.1069E-02  5.753E-02
Eu-154 #A   -5.4930E-02   -5.5391E-02   1.9691E-01    1.9693E-01  1.557E-01
K-40         1.1013E+01    1.1013E+01   1.0921E+00    1.2244E+00  3.235E-01
Pa-234 #A    1.5281E-02    1.5281E-02   4.4322E-02    4.4485E-02  1.047E-01
Pb-212       6.4254E-01    6.4254E-01   8.6678E-02    1.0167E-01  4.304E-02
Pb-214       7.0020E-01    7.0024E-01   1.1064E-01    1.1730E-01  4.297E-02
Ra-226       5.0643E-01    5.0645E-01   5.6960E-01    5.7063E-01  4.432E-01
Th-234       1.7111E+00    1.7111E+00   1.3080E+00    1.3179E+00  9.460E-01
Tl-208       2.8559E-01    2.8559E-01   4.9606E-02    5.2921E-02  1.930E-02
U-235        1.8802E-01    1.8802E-01   1.7512E-01    1.7554E-01  1.438E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.

105 of 276



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 13:41:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_007.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.3 keV)     1.700E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.3 keV) 1.6999851E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-314-033                Sampled:         02/22/13 15:02                
Type:            SDUP                          Received:        02/22/13                      
MSS Lab ID:      243563-005                    Prepared:        03/01/13 09:38                
Lab ID:          QC678975                      Analyzed:        04/01/13 14:20                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0332 U       0.181        0.0960 U       0.169       0.133           0.9    NC   40  NC     1   

Bismuth-212                       1.39           0.591        0.700          0.431       0.277                  66.1 40  0.676  1   

Bismuth-214                       0.598          0.105        0.727          0.119       0.0415                 19.5 40  0.577  1   

Cesium-137                        0.0143 U       0.0235       0.00264 U      0.0183      0.0147          0.07   NC   40  NC     1   

Cobalt-60                         0.00223 U      0.00876      0.00731 U      0.0221      0.0255          0.03   NC   40  NC     1   

Europium-152                      0.0643         0.0613       0.0597         0.108       0.0596          0.1    7.40 40  0.0270 1   

Europium-154                      0.00182 U      0.00635     -0.0677 U b     0.253       0.202           0.2    NC   40  NC     1   

Lead-212                          0.707          0.102        0.588          0.105       0.0482                 18.4 40  0.578  1   

Lead-214                          0.669          0.112        0.723          0.108       0.0538                 7.80 40  0.246  1   

Potassium-40                     12.9            1.36        13.1            1.39        0.319                  1.18 40  0.0559 1   

Protactinium-234                 -0.000416 U     0.125        0.0615 U       0.125       0.0990                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.598          0.105        0.727          0.119       0.0415          0.2    19.5 40  0.577  1   

Thallium-208                      0.249          0.0491       0.224          0.0523      0.0214                 10.2 40  0.238  1   

Thorium-232 (By Actinium-228)     0.699          0.155        0.719          0.171       0.0888          0.9    2.78 40  0.0606 1   

Thorium-234                       1.08           0.710        0.763 U        0.574       1.24                   NC   40  NC     1   

Uranium-235                       0.0697 U       0.0447       0.0874 U       0.0475      0.168           0.18   NC   40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243563 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513131505007                                                            Seqnum        : 1513131505008.2                                                         

File          : 2_20130401_007                                                           File          : 2_20130401_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243563-005                                                               Lab ID        : QC678975                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195868                                                                   Batch         : 195868                                                                  

Time          : 01-APR-2013 12:58                                                        Time          : 01-APR-2013 14:20                                                       

Sample Amount : 332 g                                                                    Sample Amount : 306 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.1 %                                                                    Dead Time     : 0.12 %                                                                  

Cal           : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14                                Cal           : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         RL          MSS            MSS          SDUP       RL        2 sigma        2 sigma      RPD   Lim    RER    Lim     Flags   

2 sigma        2 sigma                           Uncert pCi/g   Uncert pCi/g                                       

Uncert pCi/g   Uncert pCi/g                          Counting        Total                                           

Counting        Total                                                                                              

Americium-241                    0.03324      0.1472    .18069         .1807          0.09604    0.1333    .16878         .16893               40            1     u          

Bismuth-212                      1.391        0.2490    .58697         .59128         0.7002     0.2767    .42937         .43086         66    40    0.676   1     u          

Bismuth-214                      0.5978       0.03843   .10154         .10512         0.7270     0.04151   .11411         .1188          20    40    0.577   1     u          

Cesium-137                       0.01434      0.01763   .023451        .02346         0.002640   0.01469   .018338        .018338              40            1     u          

Cobalt-60                        0.002228     0.01807   .0087545       .0087551       0.007311   0.02550   .022146        .022148              40            1     u          

Europium-152                     0.06427      0.04775   .061228        .061339        0.05968    0.05961   .10842         .10847         7     40    0.027   1     u          

Europium-154                     0.001822     0.1698    .0063449       .0063456       -0.06775   0.2021    .25338         .25341               40            1     MDA+ u b*

Lead-212                         0.7075       0.03718   .083057        .1016          0.5883     0.04816   .092683        .10468         18    40    0.578   1     u          

Lead-214                         0.6690       0.04509   .10553         .1119          0.7233     0.05381   .10073         .10847         8     40    0.246   1     u          

Potassium-40                     12.94        0.3251    1.1932         1.3589         13.09      0.3192    1.2297         1.3947         1     40    0.056   1     u          

Protactinium-234                 -0.0004155   0.1026    .12453         .12453         0.06153    0.09897   .1238          .12475               40            1     u          

Radium-226 (By Bismuth-214)      0.5978       0.03843   .10154         .10512         0.7270     0.04151   .11411         .1188          20    40    0.577   1     u          

Thallium-208                     0.2485       0.01827   .046362        .049059        0.2244     0.02136   .050204        .052251        10    40    0.238   1     u          

Thorium-232 (By Actinium-228)    0.6993       0.07948   .146           .15454         0.7190     0.08883   .16285         .17098         3     40    0.061   1     u          

Thorium-234                      1.079        1.066     .70289         .71026         0.7628     1.239     .56934         .5739                40            1     u          

Uranium-235                      0.06973      0.1623    .044449        .044675        0.08741    0.1683    .047184        .047518              40            1     u          

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                                                                      1513131505008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-314-033DUP       
Sample Description: QC678975, 195868 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-314                      Matrix: S         
Sample Time: 2/22/2013 15:02           Live Time: 2700   sec

Acquisition Time: 4/1/2013 14:20:49         Real Time: 2703   sec
Analysis Time: 4/1/2013 15:05            Dead Time: 0.12   %

Analysis Quantity: 3.060E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.190E-01      1.628E-01      1.710E-01      8.883E-02
Am-241    #AB    9.604E-02      1.688E-01      1.689E-01      1.333E-01
Bi-212    #      7.002E-01      4.294E-01      4.309E-01      2.767E-01
Bi-214           7.270E-01      1.141E-01      1.188E-01      4.151E-02
Co-60     #AB    7.311E-03      2.215E-02      2.215E-02      2.550E-02
Cs-137    #AB    2.640E-03      1.834E-02      1.834E-02      1.469E-02
Eu-152    #      5.968E-02      1.084E-01      1.085E-01      5.961E-02
Eu-154    #AB   -6.775E-02      2.534E-01      2.534E-01      2.021E-01
K-40             1.309E+01      1.230E+00      1.395E+00      3.192E-01
Pa-234    #AB    6.153E-02      1.238E-01      1.247E-01      9.897E-02
Pb-212           5.883E-01      9.268E-02      1.047E-01      4.816E-02
Pb-214           7.233E-01      1.007E-01      1.085E-01      5.381E-02
Ra-226    #      1.293E+00      6.431E-01      6.491E-01      4.622E-01
Th-234     AB    7.628E-01      5.693E-01      5.739E-01      1.239E+00
Tl-208           2.244E-01      5.020E-02      5.225E-02      2.136E-02
U-235     #AB    8.741E-02      4.718E-02      4.752E-02      1.683E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.914E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:05:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_008.An1               

Sample description                                             
QC678975, 195868                                                

Spectrum Filename: C:\User\SPC\Det2\2_20130401_008.An1

Acquisition information
Start time:                 4/1/2013 14:20:49
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0600E+02) = 

8.8324E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:05:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/22/2013 15:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1543

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.84       16.  87.87   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.31       16. 106.71   0.87  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.70      113.  17.40   0.88  2.823E-02
77.35      167.  11.74   0.88  3.022E-02
92.67       42.  37.32   0.89  3.953E-02    92.59   4.343  7.948E-01 Th234 

93.35   5.760  5.937E-01 U235  
92.95       52.  38.13   0.89  3.990E-02    92.59   4.343  9.865E-01 Th234 
93.44       17. 103.70   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 
131.36       17. 100.61   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.05        9. 195.47   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.303E-02 U235  
163.59       12. 147.74   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.567E-01 U235  
185.93       68.  24.88   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.293E+00 Ra226 
185.72  57.000  8.054E-02 U235  

185.93       64.  26.99   0.97  4.819E-02   185.72  57.000  7.643E-02 U235  
186.21   3.555  1.227E+00 Ra226 

206.15       15. 103.19   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.170E-01 U235  

209.19       52.  34.89   0.71  4.604E-02
238.64      344.   7.75   0.96  4.318E-02   238.63  43.600  5.883E-01 Pb212 
241.78       59.  24.93   0.61  4.285E-02   242.00   7.268  6.177E-01 Pb214 
270.39       46.  30.53   0.79  4.023E-02
295.11      148.  11.01   0.75  3.814E-02   295.22  18.414  6.664E-01 Pb214 
300.51        1. 320.87   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.34       96.  18.41   0.62  3.493E-02   338.32  11.400  7.677E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.91        1. 903.98   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.85      285.   7.88   0.91  3.404E-02   351.93  35.600  7.527E-01 Pb214 
462.94       39.  25.95   0.90  2.828E-02
583.18      145.  10.84   1.07  2.416E-02   583.19  85.000  2.244E-01 Tl208 
609.32      239.   7.56   1.52  2.345E-02   609.31  45.490  7.061E-01 Bi214 
658.86        2. 347.29   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.28       29.  30.66   1.42  2.078E-02   727.33   6.650  6.880E-01 Bi212 
786.07        5. 154.45   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.31       25.  31.00   0.37  1.851E-02   860.53  12.400  3.607E-01 Tl208 
911.26      106.  12.46   1.60  1.779E-02   911.20  26.200  7.475E-01 Ac228 
963.86        9. 103.55   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.34       53.  24.43   1.18  1.704E-02   968.96  15.900  6.371E-01 Ac228 

1111.10        7.  90.83   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.86       55.  18.03   0.33  1.535E-02  1120.29  14.910  7.908E-01 Bi214 
1174.96        3. 215.97   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.38        1. 874.06   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.06        3. 212.42   1.85  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.69        5.  94.02   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.83      547.   4.55   1.75  1.254E-02  1460.82  10.550  1.309E+01 K40   
1764.51       43.  17.95   2.11  1.069E-02  1764.49  15.310  8.685E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.85    74.64       168.       100. 3.552E+03   43.96   0.553  -      s 
308.44    77.29       150.       138. 4.567E+03   31.35   0.917  -        
835.63   209.19        99.        52. 1.127E+03   60.96   0.706 AC-228  s 

1080.26   270.39        63.        46. 1.143E+03   61.06   0.795 AC-228  sM
1850.15   462.94        24.        39. 1.386E+03   51.90   0.901 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.71    58.84        91.        16.     0.006   175.75   0.862s
Th-234    252.55    63.31       129.        16.     0.006   213.43   0.866s
Th-234    369.57    92.59       100.        42.     0.015    74.64   0.892D
Ac-228    372.61    93.35       143.        17.     0.006   207.41   0.893D
U-235     372.61    93.35       169.        52.     0.019    76.26   0.893D
Eu-154    491.19   123.02       150.        -7.    -0.003   474.42   0.919s
Pa-234    524.52   131.36       137.        17.     0.006   201.23   0.926s
U-235     575.25   144.05       147.         9.     0.003   390.95   0.938s
U-235     653.36   163.59       154.        12.     0.004   295.48   0.955s
U-235     742.65   185.93       118.        64.     0.024    53.98   0.975s
Ra-226    742.63   185.93       108.        68.     0.025    49.76   0.975s
U-235     823.45   206.15       119.        15.     0.006   206.39   0.992s
Pb-212    953.34   238.64       141.       339.     0.125    15.50   0.959 
Pb-214    965.88   241.78        77.        59.     0.022    49.86   0.614s
Pb-214   1179.09   295.11        51.       143.     0.053    22.02   0.754s
Ac-228   1351.94   338.34        72.        93.     0.035    36.83   0.619s
Eu-152   1378.18   344.91        51.         1.     0.000  1807.96   1.111s
Pb-214   1405.93   351.85        73.       279.     0.103    15.76   0.908s
Pa-234   2274.50   569.04        39.        -1.     0.000  1352.96   1.297s
Tl-208   2331.06   583.18        33.       141.     0.052    21.68   1.073 
Bi-214   2435.61   609.32        34.       230.     0.085    15.12   1.518 
Cs-137   2633.75   658.86        13.         2.     0.001   694.57   1.370s
Eu-154   2897.69   724.84        58.       -10.    -0.004   225.13   1.418s
Bi-212   2907.47   727.28        25.        29.     0.011    61.32   1.421s
Bi-212   3142.67   786.07        29.         5.     0.002   308.90   1.466s
Tl-208   3439.73   860.31        15.        25.     0.009    62.01   0.367s
Eu-154   3486.47   871.99        34.        -5.    -0.002   374.03   1.531s
Ac-228   3643.64   911.26        30.       106.     0.039    24.92   1.596 
Pa-234   3781.75   945.77        30.        -1.    -0.001  1103.03   1.585s
Eu-152   3854.17   963.86        39.         9.     0.003   207.10   1.598s
Ac-228   3876.09   969.34        31.        53.     0.020    48.86   1.182s
Eu-154   3991.51   998.18        22.        -3.    -0.001   410.87   1.621s
Eu-154   4017.42  1004.65        26.        -2.    -0.001   589.63   1.627s
Eu-152   4443.51  1111.10        15.         7.     0.002   181.65   1.703s
Bi-214   4482.59  1120.86        16.        55.     0.020    36.05   0.332s
Co-60    4699.17  1174.96        22.         3.     0.001   431.95   1.745s
Eu-154   5097.23  1274.38        22.         1.     0.000  1748.11   1.813s
Co-60    5328.21  1332.06        20.         3.     0.001   424.83   1.851s
Eu-152   5635.12  1408.69         8.         5.     0.002   188.05   1.900s
K-40     5843.95  1460.83        31.       529.     0.196     9.09   1.754 
Bi-214   7060.65  1764.51         9.        43.     0.016    35.91   2.113 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1898E-01                                      5.12E+12             
911.20 7.475E-01  (P 8.883E-02 1.25E+01 2.62E+01 G  
968.96 6.371E-01  (P 1.573E-01 2.44E+01 1.59E+01 G  
338.32 7.677E-01  (P 1.619E-01 1.84E+01 1.14E+01 G  

Energy duplication    
93.35 3.358E-01 -   5.576E-01 1.04E+02 4.10E+00 XA 

Am-241   I   9.6037E-02                                      1.58E+05             
59.54 9.604E-02 &(  1.333E-01 8.79E+01 3.59E+01 G  

Bi-212   N   7.0023E-01                                      5.12E+12             
727.33 6.880E-01  (  2.767E-01 3.07E+01 6.65E+00 G  
785.37 7.736E-01 ?(  1.887E+00 1.54E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.913E+00 1.00E+03 1.51E+00 G  

Bi-214   N   7.2701E-01                                      5.84E+05             
609.31 7.061E-01  (P 4.151E-02 7.56E+00 4.55E+01 G  

1120.29 7.908E-01  (P 1.318E-01 1.80E+01 1.49E+01 G  
1764.49 8.685E-01 +   1.374E-01 1.80E+01 1.53E+01 G  

Co-60    T   7.3105E-03                                      1.93E+03             
1332.49 7.565E-03 ?(  2.550E-02 2.12E+02 1.00E+02 G  
1173.23 7.056E-03 &(  2.424E-02 2.16E+02 9.98E+01 G  

Cs-137   I   2.6401E-03                                      1.10E+04             
661.66 2.640E-03 ?(  1.469E-02 3.47E+02 8.50E+01 G  

Eu-152   I   5.9683E-02                                      4.94E+03             
344.28 4.024E-03 ?(  5.961E-02 9.04E+02 2.66E+01 G  
121.78-3.110E-03 %   6.786E-02 1.33E+03 2.84E+01 G  
778.90 2.755E-03 &   1.400E-01 3.09E+03 1.30E+01 G  
964.08 1.190E-01 ?(  1.921E-01 1.04E+02 1.45E+01 G  

1112.08 1.070E-01 ?(  1.450E-01 9.08E+01 1.34E+01 G  
1408.01 5.900E-02 &(  7.998E-02 9.40E+01 2.09E+01 G  

Eu-154   I  -6.7745E-02                                      3.14E+03             
873.18-6.774E-02 ?(  2.021E-01 1.87E+02 1.22E+01 G  
123.07-1.239E-02 +   4.785E-02 2.37E+02 4.04E+01 G  

1274.43 5.137E-03 &   7.333E-02 8.74E+02 3.49E+01 G  
723.30-7.874E-02 +   1.401E-01 1.13E+02 2.00E+01 G  

1004.72-2.772E-02 +   1.315E-01 2.95E+02 1.79E+01 G  
996.25-6.340E-02 +   2.069E-01 2.05E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3091E+01                                      4.57E+11             
1460.82 1.309E+01  (P 3.192E-01 4.55E+00 1.06E+01 G  

Pa-234   N   6.1525E-02                                      1.63E+12             
131.30 6.152E-02 ?(  9.897E-02 1.01E+02 1.82E+01 G  
569.50-1.883E-02 -   2.081E-01 6.76E+02 9.30E+00 G  
946.00-1.999E-02 -   1.796E-01 5.52E+02 1.35E+01 G  
880.52-4.654E-03 %   2.100E-01 2.75E+03 1.05E+01 G  
883.24-7.328E-03 %   2.597E-01 2.16E+03 9.70E+00 G  

Pb-212   N   5.8826E-01                                      5.12E+12             
238.63 5.883E-01  (P 4.816E-02 7.75E+00 4.36E+01 G  
300.09 1.592E-02 % P 5.202E-01 3.21E+02 3.18E+00 G  

Pb-214   N   7.2330E-01                                      5.84E+05             
351.93 7.527E-01 @(P 5.381E-02 7.88E+00 3.56E+01 G  
295.22 6.664E-01  (P 7.750E-02 1.10E+01 1.84E+01 G  
242.00 6.177E-01 - P 2.150E-01 2.49E+01 7.27E+00 G  

Ra-226   N   1.2925E+00                                      5.84E+05             
186.21 1.293E+00 ?(  4.622E-01 2.49E+01 3.56E+00 G  

Th-234   N   7.6280E-01                                      1.63E+12             
63.30 7.257E-01 ?(  1.239E+00 1.07E+02 3.75E+00 G  
92.59 7.948E-01  (  4.446E-01 3.73E+01 4.34E+00 G  

Tl-208   N   2.2437E-01                                      5.12E+12             
583.19 2.244E-01  (P 2.136E-02 1.08E+01 8.50E+01 G  
277.37-7.054E-03 % P 2.591E-01 9.00E+04 6.60E+00 G  
860.53 3.607E-01 + P 1.273E-01 3.10E+01 1.24E+01 G  

U-235    N   8.7413E-02                                      2.57E+11             
143.77 5.303E-02 ?(  1.683E-01 1.95E+02 1.09E+01 G  
205.32 2.170E-01 *(  3.575E-01 1.03E+02 5.02E+00 G  
163.36 1.567E-01  (  3.741E-01 1.48E+02 5.08E+00 G  
185.72 7.643E-02  (  3.013E-02 2.70E+01 5.70E+01 G  

Energy duplication    
93.35 7.369E-01     4.311E-01 3.81E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.84        91.        16.     0.006   175.75   9.604E-02   
U-235       93.35       169.        52.     0.019    76.26   7.369E-01   
Eu-154     123.02       150.        -7.    -0.003   474.42  -1.239E-02   
Pa-234     131.36       137.        17.     0.006   201.23   6.152E-02   
U-235      144.05       147.         9.     0.003   390.95   5.303E-02   
U-235      163.59       154.        12.     0.004   295.48   1.567E-01   
U-235      185.93       118.        64.     0.024    53.98   7.643E-02   
U-235      206.15       119.        15.     0.006   206.39   2.170E-01   
Eu-152     344.91        51.         1.     0.000  1807.96   4.024E-03   
Pa-234     569.04        39.        -1.     0.000  1352.96  -1.883E-02   
Cs-137     658.86        13.         2.     0.001   694.57   2.640E-03   
Eu-154     724.84        58.       -10.    -0.004   225.13  -7.874E-02   
Bi-212     727.28        25.        29.     0.011    61.32   6.880E-01   
Bi-212     786.07        29.         5.     0.002   308.90   7.736E-01   
Eu-154     871.99        34.        -5.    -0.002   374.03  -6.774E-02   
Pa-234     945.77        30.        -1.    -0.001  1103.03  -1.999E-02   
Eu-152     963.86        39.         9.     0.003   207.10   1.190E-01   
Eu-154     998.18        22.        -3.    -0.001   410.87  -6.340E-02   
Eu-154    1004.65        26.        -2.    -0.001   589.63  -2.772E-02   
Eu-152    1111.10        15.         7.     0.002   181.65   1.070E-01   
Co-60     1174.96        22.         3.     0.001   431.95   7.056E-03   
Eu-154    1274.38        22.         1.     0.000  1748.11   5.137E-03   
Co-60     1332.06        20.         3.     0.001   424.83   7.565E-03   
Eu-152    1408.69         8.         5.     0.002   188.05   5.900E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1898E-01    7.1898E-01   1.6285E-01    1.7098E-01  8.883E-02
Am-241 #A    9.6021E-02    9.6037E-02   1.6878E-01    1.6893E-01  1.333E-01
Bi-212 #     7.0023E-01    7.0023E-01   4.2937E-01    4.3086E-01  2.767E-01
Bi-214       7.2698E-01    7.2701E-01   1.1411E-01    1.1880E-01  4.151E-02
Co-60  #A    7.2113E-03    7.3105E-03   2.2146E-02    2.2148E-02  2.550E-02
Cs-137 #A    2.6338E-03    2.6401E-03   1.8338E-02    1.8338E-02  1.469E-02
Eu-152 #C    5.9366E-02    5.9683E-02   1.0842E-01    1.0847E-01  5.961E-02
Eu-154 #A   -6.7180E-02   -6.7745E-02   2.5338E-01    2.5341E-01  2.021E-01
K-40         1.3091E+01    1.3091E+01   1.2297E+00    1.3947E+00  3.192E-01
Pa-234 #A    6.1525E-02    6.1525E-02   1.2380E-01    1.2475E-01  9.897E-02
Pb-212       5.8826E-01    5.8826E-01   9.2683E-02    1.0468E-01  4.816E-02
Pb-214       7.2327E-01    7.2330E-01   1.0073E-01    1.0847E-01  5.381E-02
Ra-226 #     1.2925E+00    1.2925E+00   6.4313E-01    6.4908E-01  4.622E-01
Th-234  A    7.6280E-01    7.6280E-01   5.6934E-01    5.7390E-01  1.239E+00
Tl-208       2.2437E-01    2.2437E-01   5.0204E-02    5.2251E-02  2.136E-02
U-235  #A    8.7413E-02    8.7413E-02   4.7184E-02    4.7518E-02  1.683E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.8 keV)     1.737E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.8 keV) 1.7365572E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        02/28/13 12:46                
Type:            LCS                           Analyzed:        03/28/13 15:59                
Lab ID:          QC678030                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195868                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.407     87.9   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243563 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503125720007.2                                                  
File          : 1_20130328_007                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678030                                                         
Matrix        : Soil                                                             
Batch         : 195868                                                           
Time          : 28-MAR-2013 15:59                                                
Sample Amount : 313 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.17 %                                                           
Cal           : 28-MAR-2013 07:31:03,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.42  88    54-146  .40741        .66017        u    

u=use  

Page 1 of 1                                                                                                           1503125720007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678030, 195868, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 2/28/2013 12:46           Live Time: 2700   sec

Acquisition Time: 3/28/2013 15:59:24        Real Time: 2705   sec
Analysis Time: 3/29/2013 08:50           Dead Time: 0.17   %

Analysis Quantity: 3.130E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.644E-01      2.100E-01      2.171E-01      1.504E-01
Am-241    #AB    3.306E-02      2.663E-01      2.663E-01      2.183E-01
Bi-212    #      1.788E+00      7.019E-01      7.079E-01      5.867E-01
Bi-214           1.142E+01      4.074E-01      6.602E-01      9.400E-02
Co-60     #AB    1.172E-02      2.176E-02      2.177E-02      4.250E-02
Cs-137    #      6.553E-02      6.133E-02      6.140E-02      4.739E-02
Eu-152    #      5.779E-01      1.567E-01      1.602E-01      1.472E-01
Eu-154    #AB    2.519E-01      4.359E-01      4.361E-01      3.448E-01
K-40      #      8.750E+00      1.316E+00      1.387E+00      5.354E-01
Pa-234     AB    9.214E-02      1.616E-01      1.632E-01      2.249E-01
Pb-212           5.255E-01      1.247E-01      1.321E-01      8.275E-02
Pb-214           1.267E+01      4.035E-01      8.123E-01      1.110E-01
Ra-226           1.271E+01      1.500E+00      1.730E+00      9.437E-01
Th-234     AB    5.482E-01      1.437E+00      1.438E+00      2.757E+00
Tl-208           1.765E-01      6.541E-02      6.640E-02      4.672E-02
U-235      AB    1.519E-01      2.776E-01      2.778E-01      2.235E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.054E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

Sample description                                             
QC678030, 195868, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 15:59:24
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1300E+02) = 

8.6348E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/28/2013 12:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1303

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.64       87.  25.37   0.82  0.000E+00
57.03        6. 402.70   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.25       19. 224.07   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.73      730.   6.64   0.87  3.067E-02
77.16     1423.   3.66   0.87  3.247E-02
87.33      441.   9.09   0.88  3.892E-02
90.04      200.  17.64   0.88  4.037E-02
92.51       21. 136.14   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 
93.67       12. 257.97   0.89  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100    PBC<MDA Ac228 
122.89       11. 350.87   0.92  5.016E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.781E-02 Eu154 
143.87       27.  91.39   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
145.63       31.  93.62   0.94  5.130E-02
186.14      788.   6.11   1.01  4.879E-02   185.72  57.000  9.057E-01 U235  

186.21   3.555  1.454E+01 Ra226 
196.87       50.  71.45   0.49  4.774E-02
238.58      359.   9.42   1.03  4.342E-02   238.63  43.600  5.960E-01 Pb212 
241.99     1241.   3.61   1.04  4.308E-02   242.00   7.268  1.267E+01 Pb214 
295.20     2797.   2.29   1.11  3.815E-02   295.22  18.414  1.274E+01 Pb214 
299.95       38.  71.37   0.69  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.67      119.  22.53   1.05  3.484E-02   338.32  11.400  9.556E-01 Ac228 
343.61       30.  86.10   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.062E-01 Eu152 
351.97     4771.   1.59   1.11  3.392E-02   351.93  35.600  1.263E+01 Pb214 
424.26       22.  60.32   0.59  2.981E-02
575.84       13.  87.37   0.74  2.409E-02
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.28      104.  23.85   0.78  2.388E-02   583.19  85.000  1.552E-01 Tl208 
609.45     3752.   1.78   1.36  2.316E-02   609.31  45.490  1.139E+01 Bi214 
661.83       38.  46.79   1.43  2.188E-02   661.66  84.990  6.553E-02 Cs137 
665.62      101.  18.45   1.11  2.178E-02
768.48      341.   7.27   1.39  1.971E-02
786.04       86.  19.63   1.53  1.942E-02   785.37   1.110  1.280E+01 Bi212 

785.37   1.110  1.280E+01 Bi212 
806.32      112.  17.55   0.85  1.906E-02
861.14       22.  66.94   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
873.77       17.  86.51   1.61  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.52       15.  87.69   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.24       10. 122.86   1.62  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.23       86.  21.22   1.80  1.749E-02   911.20  26.200  6.029E-01 Ac228 
934.08      184.  12.29   1.13  1.719E-02
964.37       20.  86.08   1.68  1.680E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.571E-01 Eu152 
969.21       74.  26.06   1.30  1.674E-02   968.96  15.900  8.936E-01 Ac228 

1005.41        4. 308.72   1.71  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.40      810.   4.42   1.82  1.507E-02  1120.29  14.910  1.153E+01 Bi214 
1173.08       12.  92.88   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.15        1. 900.57   1.91  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.22      115.  13.56   2.00  1.265E-02  1408.01  20.850  1.403E+00 Eu152 

1408.01  20.850  1.403E+00 Eu152 
1460.90      354.   7.10   2.34  1.228E-02  1460.82  10.550  8.750E+00 K40   
1764.57      732.   3.90   2.30  1.046E-02  1764.49  15.310  1.462E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.54    25.64       200.        87. 0.000E+00   50.73   0.819 TH-231    
298.86    74.74      1083.       518. 1.689E+04   21.17   0.684  -        
308.59    77.17       859.      1170. 3.603E+04    9.32   0.894  -        
349.16    87.32       642.       437. 1.122E+04   20.03   1.056  -      s 
360.01    90.03       532.       176. 4.369E+03   41.59   0.637  -      sM
582.35   145.54       397.        31. 5.982E+02  187.24   0.939 RA-223  sc
787.23   196.87       511.        50. 1.047E+03  142.91   0.489  -      sc

1696.63   424.26        82.        22. 7.414E+02  120.64   0.593  -      s 
2302.89   575.84        58.        13. 5.396E+02  174.74   0.745  -      sc
2662.04   665.62        80.       101. 4.640E+03   31.96   1.108 BI-214   M
3073.51   768.48        88.       341. 1.729E+04   14.54   1.390 BI-214   M
3224.90   806.32        78.       112. 5.849E+03   35.09   0.855 BI-214  sM
3736.05   934.08        91.       184. 1.071E+04   24.59   1.130 BI-214  s 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    228.05    57.03       338.         6.     0.002   805.39   0.850s
Th-234    252.94    63.25       850.        19.     0.007   448.15   0.854s
Th-234    370.24    92.59       402.        21.     0.008   272.29   0.884D
Ac-228    373.29    93.35       754.        12.     0.005   515.93   0.885D
Eu-152    492.37   123.13       682.        -9.    -0.003   788.41   0.915s
Eu-154    491.40   122.89       769.        11.     0.004   701.74   0.916s
Pa-234    524.62   131.20       783.       -16.    -0.006   506.81   0.924s
U-235     574.89   143.77       283.        27.     0.010   182.78   0.937D
U-235     742.65   185.72      1218.       132.     0.049    73.08   0.980D
Ra-226    744.61   186.21       482.       689.     0.255    11.80   0.981D
Pb-212    954.01   238.57       442.       311.     0.115    23.24   1.133 
Pb-214    967.63   241.98       491.      1238.     0.458     8.18   0.920 
Tl-208   1105.24   276.39       428.       -22.    -0.008   286.67   1.072s
Pb-214   1180.45   295.20       420.      2797.     1.036     4.58   1.112 
Pb-212   1199.45   299.95       279.        38.     0.014   142.74   0.686s
Ac-228   1354.32   338.67       240.       119.     0.044    45.07   1.049s
Eu-152   1374.07   343.61       325.        30.     0.011   172.20   1.137s
Pb-214   1407.50   351.97       323.      4771.     1.767     3.19   1.108 
Pa-234   2276.77   569.30       191.        -8.    -0.003   473.70   1.348s
Tl-208   2332.53   583.24       162.       112.     0.041    35.46   1.360s
Bi-214   2437.35   609.45       177.      3752.     1.390     3.57   1.364 
Cs-137   2646.87   661.83       139.        38.     0.014    93.59   1.429s
Bi-212   2906.73   726.79       115.        -2.    -0.001  1425.66   1.486s
Bi-212   3143.78   786.04       100.        86.     0.032    39.25   1.535s
Tl-208   3444.21   861.14        98.        22.     0.008   133.88   1.597 
Eu-154   3494.76   873.77       102.        17.     0.006   173.02   1.607s
Pa-234   3521.77   880.52        81.        15.     0.006   175.38   1.613D
Pa-234   3532.65   883.24        73.        10.     0.004   245.71   1.615D
Ac-228   3644.63   911.23        86.        86.     0.032    42.43   1.800 
Eu-152   3857.23   964.37       131.        20.     0.007   172.16   1.679s
Ac-228   3876.61   969.21        87.        74.     0.028    52.12   1.300 
Eu-154   3980.65   995.21        93.       -11.    -0.004   248.33   1.704s
Eu-154   4021.45  1005.41        76.         4.     0.001   617.44   1.711s
Eu-152   4447.15  1111.80        98.        -7.    -0.003   408.63   1.792s
Bi-214   4481.58  1120.40       100.       810.     0.300     8.83   1.825 
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60    4692.40  1173.08        60.        12.     0.005   185.77   1.837s
Eu-154   5096.86  1274.15        53.         1.     0.000  1801.14   1.908s
Co-60    5326.87  1331.62        56.        -2.    -0.001  1285.18   1.947s
Eu-152   5633.44  1408.22        64.       115.     0.043    27.12   1.997s
K-40     5844.28  1460.90        87.       354.     0.131    14.20   2.344s
Bi-214   7059.88  1764.57        14.       732.     0.271     7.80   2.300 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6443E-01                                      5.12E+12             
911.20 6.029E-01  (P 1.504E-01 2.12E+01 2.62E+01 G  
968.96 8.936E-01  (P 2.605E-01 2.61E+01 1.59E+01 G  
338.32 9.556E-01  (P 2.908E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 2.261E-01 } P 1.189E+00 2.58E+02 4.10E+00 XA 

Am-241   I   3.3062E-02                                      1.58E+05             
59.54 3.306E-02 ?(  2.183E-01 4.03E+02 3.59E+01 G  

Bi-212   N   1.7881E+00                                      5.12E+12             
727.33-5.019E-02 ?(  5.867E-01 7.13E+02 6.65E+00 G  
785.37 1.280E+01  (  3.461E+00 1.96E+01 1.11E+00 G  

1620.74 1.455E-01 %   2.803E+00 1.18E+03 1.51E+00 G  

Bi-214   N   1.1424E+01                                      5.84E+05             
609.31 1.139E+01  (  9.400E-02 1.78E+00 4.55E+01 G  

1120.29 1.153E+01  (  3.315E-01 4.42E+00 1.49E+01 G  
1764.49 1.462E+01 +   1.766E-01 3.90E+00 1.53E+01 G  

Co-60    T   1.1715E-02                                      1.93E+03             
1332.49-4.044E-03 ?(  4.250E-02 6.43E+02 1.00E+02 G  
1173.23 2.749E-02 &(  4.005E-02 9.29E+01 9.98E+01 G  

Cs-137   I   6.5527E-02                                      1.10E+04             
661.66 6.553E-02 ?(  4.739E-02 4.68E+01 8.50E+01 G  

Eu-152   I   5.7791E-01                                      4.94E+03             
344.28 1.062E-01 ?(  1.472E-01 8.61E+01 2.66E+01 G  
121.78-2.125E-02 -   1.375E-01 3.94E+02 2.84E+01 G  
778.90-2.033E-03 &   3.141E-01 9.38E+03 1.30E+01 G  
964.08 2.571E-01 ?(  3.517E-01 8.61E+01 1.45E+01 G  

1112.08-1.105E-01 -   3.654E-01 2.04E+02 1.34E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:50:42
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 1.403E+00  (  2.276E-01 1.36E+01 2.09E+01 G  

Eu-154   I   2.5193E-01                                      3.14E+03             
873.18 2.519E-01 ?(  3.448E-01 8.65E+01 1.22E+01 G  
123.07 1.781E-02 &   1.026E-01 3.51E+02 4.04E+01 G  

1274.43 7.717E-03 -   1.139E-01 9.01E+02 3.49E+01 G  
723.30 0.000E+00 -   2.781E-01 1.00E+03 2.00E+01 G  

1004.72 4.461E-02 &   2.239E-01 3.09E+02 1.79E+01 G  
996.25-2.114E-01 -   4.199E-01 1.24E+02 1.05E+01 G  

K-40     N   8.7498E+00                                      4.57E+11             
1460.82 8.750E+00 @(P 5.354E-01 7.10E+00 1.06E+01 G  

Pa-234   N   9.2141E-02                                      1.63E+12             
131.30-5.415E-02 ?(  2.249E-01 2.53E+02 1.82E+01 G  
569.50-1.181E-01 +   4.558E-01 2.37E+02 9.30E+00 G  
946.00-5.669E-03 &   2.406E-01 2.58E+03 1.35E+01 G  
880.52 2.577E-01  (  3.561E-01 8.77E+01 1.05E+01 G  
883.24 1.874E-01  (  3.667E-01 1.23E+02 9.70E+00 G  

Pb-212   N   5.2549E-01                                      5.12E+12             
238.63 5.255E-01  (P 8.275E-02 1.16E+01 4.36E+01 G  
300.09 1.013E+00 +   1.037E+00 7.14E+01 3.18E+00 G  

Pb-214   N   1.2666E+01                                      5.84E+05             
351.93 1.263E+01  (  1.110E-01 1.59E+00 3.56E+01 G  
295.22 1.274E+01  (  2.174E-01 2.29E+00 1.84E+01 G  
242.00 1.264E+01  (  5.276E-01 4.09E+00 7.27E+00 G  

Ra-226   N   1.2711E+01                                      5.84E+05             
Derived Ave Activity  

186.21 1.271E+01 }(  9.437E-01 5.90E+00 3.56E+00 G  

Th-234   N   5.4816E-01                                      1.63E+12             
63.30 7.508E-01 ?(  2.757E+00 2.24E+02 3.75E+00 G  
92.59 3.732E-01  (  8.262E-01 1.36E+02 4.34E+00 G  

Tl-208   N   1.7648E-01                                      5.12E+12             
583.19 1.765E-01 ?(P 4.672E-02 1.77E+01 8.50E+01 G  
277.37-2.669E-01 & P 5.882E-01 1.43E+02 6.60E+00 G  
860.53 3.124E-01 +   3.266E-01 6.69E+01 1.24E+01 G  

U-235    N   1.5187E-01                                      2.57E+11             
143.77 1.519E-01  (  2.235E-01 9.14E+01 1.09E+01 G  
205.32 2.387E-02 %   7.593E-01 1.93E+03 5.02E+00 G  
163.36 6.178E-03 %   6.858E-01 6.74E+03 5.08E+00 G  
185.72 1.519E-01 }   9.342E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 }   5.945E-01 2.13E+03 5.76E+00 X  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.03       338.         6.     0.002   805.39   3.306E-02   
Eu-152     123.13       682.        -9.    -0.003   788.41  -2.125E-02   
Eu-154     122.89       769.        11.     0.004   701.74   1.781E-02   
Eu-152     343.61       325.        30.     0.011   172.20   1.062E-01   
Bi-212     726.79       115.        -2.    -0.001  1425.66  -5.019E-02   
Bi-212     786.04       100.        86.     0.032    39.25   1.280E+01   
Eu-154     873.77       102.        17.     0.006   173.02   2.519E-01   
Eu-152     964.37       131.        20.     0.007   172.16   2.571E-01   
Eu-154     995.21        93.       -11.    -0.004   248.33  -2.114E-01   
Eu-154    1005.41        76.         4.     0.001   617.44   4.461E-02   
Eu-152    1111.80        98.        -7.    -0.003   408.63  -1.105E-01   
Co-60     1173.08        60.        12.     0.005   185.77   2.749E-02   
Eu-154    1274.15        53.         1.     0.000  1801.14   7.717E-03   
Co-60     1331.62        56.        -2.    -0.001  1285.18  -4.044E-03   
Eu-152    1408.22        64.       115.     0.043    27.12   1.403E+00   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6443E-01    7.6443E-01   2.0997E-01    2.1715E-01  1.504E-01
Am-241 #A    3.3058E-02    3.3062E-02   2.6628E-01    2.6629E-01  2.183E-01
Bi-212 #C    1.7881E+00    1.7881E+00   7.0192E-01    7.0787E-01  5.867E-01
Bi-214       1.1424E+01    1.1424E+01   4.0741E-01    6.6017E-01  9.400E-02
Co-60  #A    1.1597E-02    1.1715E-02   2.1762E-02    2.1768E-02  4.250E-02
Cs-137 #     6.5410E-02    6.5527E-02   6.1326E-02    6.1398E-02  4.739E-02
Eu-152 #C    5.7563E-01    5.7791E-01   1.5670E-01    1.6016E-01  1.472E-01
Eu-154 #A    2.5037E-01    2.5193E-01   4.3589E-01    4.3609E-01  3.448E-01
K-40   #     8.7498E+00    8.7498E+00   1.3157E+00    1.3873E+00  5.354E-01
Pa-234  A    9.2141E-02    9.2141E-02   1.6160E-01    1.6322E-01  2.249E-01
Pb-212       5.2549E-01    5.2549E-01   1.2472E-01    1.3208E-01  8.275E-02
Pb-214       1.2666E+01    1.2666E+01   4.0347E-01    8.1228E-01  1.110E-01
Ra-226       1.2710E+01    1.2711E+01   1.5000E+00    1.7301E+00  9.437E-01
Th-234  A    5.4816E-01    5.4816E-01   1.4372E+00    1.4382E+00  2.757E+00
Tl-208       1.7648E-01    1.7648E-01   6.5414E-02    6.6399E-02  4.672E-02
U-235   A    1.5187E-01    1.5187E-01   2.7760E-01    2.7777E-01  2.235E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.3 keV)     4.708E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.3 keV) 4.7082809E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243563                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        02/28/13 12:46                
Lab ID:          QC678029                      Analyzed:        03/28/13 14:40                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195868                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.00406 U         0.0768        0.0627            0.9    
Bismuth-212                          0.0527 U          0.201         0.155                    
Bismuth-214                          0.0117 U          0.0405        0.0352                   
Cesium-137                           0.00468 U         0.0135        0.0101            0.07   
Cobalt-60                            0.00627 U         0.0125        0.0132            0.03   
Europium-152                        -0.00230 U         0.0112        0.0386            0.1    
Europium-154                         0.0138 U          0.0407        0.0970            0.2    
Lead-210                             0.0616 U          2.57          2.11                     
Lead-212                            -0.000461 U        0.00198       0.0253                   
Lead-214                             0.00389 U         0.0400        0.0343                   
Potassium-40                        -0.425 U          17.0           0.237                    
Protactinium-234                     0.0348 U          0.0601        0.0480                   
Radium-226 (By Bismuth-214)          0.0117 U          0.0405        0.0352            0.2    
Thallium-208                        -0.0000118 U       0.000223      0.0161                   
Thorium-232 (By Actinium-228)       -0.0434 U          3.67          0.0588            0.9    
Thorium-234                          0.159 U           0.353         0.597                    
Uranium-235                          0.0572 U          0.0891        0.0773            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243563 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678029                                                       

Seqnum : 1513125736006.2                               Matrix        : Soil                                                           

File   : 2_20130328_006                                Batch         : 195868                       Time      : 28-MAR-2013 14:40     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    0.00406        0.0627   .076754        .076755        u      
Bismuth-212                      0.0527         0.155    .20097         .20099         u      
Bismuth-214                      0.0117         0.0352   .040546        .040549        u      
Cesium-137                       0.00468        0.0101   .013514        .013515        u      
Cobalt-60                        0.00627        0.0132   .012468        .012471        u      
Europium-152                     -0.00230       0.0386   .011234        .011235        u      
Europium-154                     0.0138         0.0970   .040742        .040749        u      
Lead-210                         0.0616         2.11     2.5697         2.5697         u      
Lead-212                         -0.000461      0.0253   .0019843       .0019846       u      
Lead-214                         0.00389        0.0343   .039959        .03996         u      
Potassium-40                     -0.425         0.237    17.009         17.01          u      
Protactinium-234                 0.0348         0.0480   .060127        .060748        u      
Radium-226 (By Bismuth-214)      0.0117         0.0352   .040546        .040549        u      
Thallium-208                     -0.0000118     0.0161   .00022324      .00022324      u      
Thorium-232 (By Actinium-228)    -0.0434        0.0588   3.6736         3.6736         u      
Thorium-234                      0.159          0.597    .35257         .35289         u      
Uranium-235                      0.0572         0.0773   .089081        .089157        u      

u=use  

Page 1 of 1                                                                                                           1513125736006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678029, 195868, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 2/28/2013 12:46           Live Time: 2700   sec

Acquisition Time: 3/28/2013 14:40:15        Real Time: 2702   sec
Analysis Time: 3/29/2013 08:45           Dead Time: 0.08   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -4.336E-02      3.674E+00      3.674E+00      5.877E-02
Am-241    #AB    4.059E-03      7.675E-02      7.675E-02      6.271E-02
Bi-212    #AB    5.274E-02      2.010E-01      2.010E-01      1.552E-01
Bi-214    #AB    1.166E-02      4.055E-02      4.055E-02      3.516E-02
Co-60     #AB    6.269E-03      1.247E-02      1.247E-02      1.320E-02
Cs-137    #AB    4.676E-03      1.351E-02      1.352E-02      1.011E-02
Eu-152    #AB   -2.302E-03      1.123E-02      1.124E-02      3.857E-02
Eu-154    #AB    1.380E-02      4.074E-02      4.075E-02      9.698E-02
K-40      #AB   -4.252E-01      1.701E+01      1.701E+01      2.370E-01
Pa-234    #AB    3.479E-02      6.013E-02      6.075E-02      4.801E-02
Pb-212    #AB   -4.608E-04      1.984E-03      1.985E-03      2.533E-02
Pb-214    #AB    3.889E-03      3.996E-02      3.996E-02      3.434E-02
Ra-226    #AB    1.328E-01      2.840E-01      2.842E-01      2.190E-01
Th-234    #AB    1.585E-01      3.526E-01      3.529E-01      5.974E-01
Tl-208    #AB   -1.175E-05      2.232E-04      2.232E-04      1.611E-02
U-235     #AB    5.716E-02      8.908E-02      8.916E-02      7.730E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.804E-01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Sample description                                             
QC678029, 195868, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_006.An1

Acquisition information
Start time:                 3/28/2013 14:40:15
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/28/2013 12:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.48    59.76        21.         1.     0.000  1891.18   0.835s
Th-234    254.18    63.69        31.         5.     0.002   327.63   0.839s
Th-234    370.70    92.84        28.         5.     0.002   300.86   0.868s
Ac-228    372.74    93.35        24.         6.     0.002   255.72   0.869D
U-235     372.74    93.35        24.         6.     0.002   255.72   0.869D
Eu-152    486.28   121.76        36.         2.     0.001   845.58   0.896s
Eu-154    491.94   123.17        38.        -2.    -0.001   782.30   0.897s
Pa-234    523.91   131.17        33.         6.     0.002   263.60   0.905s
U-235     575.06   143.97        32.         6.     0.002   264.11   0.917s
U-235     663.07   165.99        17.         8.     0.003   165.51   0.936s
U-235     749.52   187.62        27.         1.     0.000  1715.91   0.958s
Ra-226    740.23   185.29        25.         7.     0.003   213.87   0.958s
U-235     825.73   206.68        33.        -3.    -0.001   546.91   0.976s
Pb-214    963.95   241.26        30.        -3.    -0.001  1074.06   1.010s
Tl-208   1107.46   277.16        22.         1.     0.000  1070.05   1.043s
Pb-212   1204.83   301.51        20.         3.     0.001   212.31   1.064s
Ac-228   1348.48   337.44        26.        -6.    -0.002   359.49   1.099s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1376.46   344.44        22.        -3.    -0.001   487.99   1.104s
Pb-214   1405.91   351.81        31.         1.     0.001   189.48   1.111s
Bi-214   2437.81   609.83        25.         4.     0.001   106.53   1.333s
Cs-137   2656.53   664.51         6.         3.     0.001   289.02   1.376s
Eu-154   2897.53   724.75        11.         3.     0.001   295.31   1.426s
Bi-212   2910.93   728.10         8.         2.     0.001   381.09   1.429s
Eu-152   3111.29   778.18        14.        -1.     0.000  1722.41   1.469s
Eu-154   3494.23   873.88         8.         2.     0.001   560.64   1.541s
Pa-234   3534.10   883.84         9.        -1.     0.000  1372.07   1.549s
Pa-234   3781.75   945.72         7.         4.     0.001   223.56   1.595s
Eu-152   3863.72   966.20        17.        -4.    -0.001   339.89   1.608s
Ac-228   3882.79   970.97        17.        -5.    -0.002   316.89   1.612s
Eu-154   3987.19   997.05        11.        -3.    -0.001   315.55   1.631s
Eu-154   4014.86  1003.96        17.        -3.    -0.001   365.94   1.637s
Co-60    4689.78  1172.55        10.         1.     0.001   627.50   1.753s
Eu-154   5098.49  1274.63         8.         1.     0.000  1442.03   1.818s
Co-60    5329.35  1332.27         6.         4.     0.001   198.87   1.854s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -4.3358E-02                                      5.12E+12             
911.20-4.336E-02 %(P 5.877E-02 2.15E+03 2.62E+01 G  
968.96-5.948E-02 + P 1.145E-01 1.58E+02 1.59E+01 G  
338.32-5.011E-02 + P 9.533E-02 1.80E+02 1.14E+01 G  

Energy duplication    
93.35 1.129E-01 ?   2.249E-01 1.28E+02 4.10E+00 XA 

Am-241   I   4.0585E-03                                      1.58E+05             
59.54 4.059E-03 &(  6.271E-02 9.46E+02 3.59E+01 G  

Bi-212   N   5.2736E-02                                      5.12E+12             
727.33 5.274E-02 ?(  1.552E-01 1.91E+02 6.65E+00 G  
785.37 0.000E+00 &   1.339E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.315E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.1660E-02                                      5.84E+05             
609.31 1.166E-02 &(P 3.516E-02 5.33E+01 4.55E+01 G  

1120.29-3.112E-02 % P 1.011E-01 7.60E+03 1.49E+01 G  
1764.49 5.493E-03 %   1.366E-01 1.52E+03 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:45:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   6.2694E-03                                      1.93E+03             
1332.49 9.368E-03 ?(  1.320E-02 9.94E+01 1.00E+02 G  
1173.23 3.167E-03 ?(  1.578E-02 3.14E+02 9.98E+01 G  

Cs-137   I   4.6757E-03                                      1.10E+04             
661.66 4.676E-03 &(  1.011E-02 1.45E+02 8.50E+01 G  

Eu-152   I  -2.3022E-03                                      4.94E+03             
344.28-9.894E-03 ?(  3.857E-02 2.44E+02 2.66E+01 G  
121.78 4.803E-03 &(  3.300E-02 4.23E+02 2.84E+01 G  
778.90-7.740E-03 +   1.086E-01 8.61E+02 1.30E+01 G  
964.08-4.664E-02 &   1.241E-01 1.70E+02 1.45E+01 G  

1112.08-2.403E-03 &   9.003E-02 2.29E+03 1.34E+01 G  
1408.01 0.000E+00 +   2.797E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.3796E-02                                      3.14E+03             
873.18 2.194E-02 &(  9.698E-02 2.80E+02 1.22E+01 G  
123.07-3.729E-03 -   2.368E-02 3.91E+02 4.04E+01 G  

1274.43 3.720E-03 ?(  4.343E-02 7.21E+02 3.49E+01 G  
723.30 2.639E-02 ?(  5.973E-02 1.48E+02 2.00E+01 G  

1004.72-3.600E-02 +   1.035E-01 1.83E+02 1.79E+01 G  
996.25-5.979E-02 +   1.455E-01 1.58E+02 1.05E+01 G  

K-40     N  -4.2524E-01                                      4.57E+11             
1460.82-4.252E-01 %(P 2.370E-01 1.00E+03 1.06E+01 G  

Pa-234   N   3.4792E-02                                      1.63E+12             
131.30 2.316E-02 ?(  4.801E-02 1.32E+02 1.82E+01 G  
569.50-1.431E-04 %   1.588E-01 6.74E+04 9.30E+00 G  
946.00 5.048E-02 ?(  8.220E-02 1.12E+02 1.35E+01 G  
880.52 0.000E+00 &   9.353E-02 1.00E+03 1.05E+01 G  
883.24-1.130E-02 -   1.255E-01 6.86E+02 9.70E+00 G  

Pb-212   N  -4.6080E-04                                      5.12E+12             
238.63-6.189E-03 &(P 2.533E-02 4.58E+02 4.36E+01 G  
300.09 7.808E-02 ?(P 2.773E-01 1.06E+02 3.18E+00 G  

Pb-214   N   3.8890E-03                                      5.84E+05             
351.93 3.889E-03 ?(P 3.434E-02 9.47E+01 3.56E+01 G  
295.22-2.013E-02 % P 6.195E-02 9.87E+03 1.84E+01 G  
242.00-3.108E-02 + P 1.318E-01 5.37E+02 7.27E+00 G  

Ra-226   N   1.3280E-01                                      5.84E+05             
186.21 1.328E-01 ?(  2.190E-01 1.07E+02 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5852E-01                                      1.63E+12             
63.30 2.301E-01 &(  5.974E-01 1.64E+02 3.75E+00 G  
92.59 9.675E-02 &(  2.293E-01 1.50E+02 4.34E+00 G  

Tl-208   N  -1.1751E-05                                      5.12E+12             
583.19-6.741E-04 %(P 1.611E-02 1.42E+02 8.50E+01 G  
277.37 8.518E-03 ?(P 1.345E-01 5.35E+02 6.60E+00 G  
860.53-2.088E-02 % P 1.402E-01 1.00E+03 1.24E+01 G  

U-235    N   5.7161E-02                                      2.57E+11             
143.77 3.725E-02 ?(  7.730E-02 1.32E+02 1.09E+01 G  
205.32-4.187E-02 &   1.844E-01 2.73E+02 5.02E+00 G  
163.36 1.000E-01 ?(  1.231E-01 8.28E+01 5.08E+00 G  
185.72 1.006E-03 -   1.410E-02 8.58E+02 5.70E+01 G  

Energy duplication    
93.35 8.039E-02 ?   1.601E-01 1.28E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76        21.         1.     0.000  1891.18   4.059E-03   
Th-234      63.69        31.         5.     0.002   327.63   2.301E-01   
Th-234      92.84        28.         5.     0.002   300.86   9.675E-02   
Ac-228      93.35        24.         6.     0.002   255.72   1.129E-01   
U-235       93.35        24.         6.     0.002   255.72   8.039E-02   
Eu-152     121.76        36.         2.     0.001   845.58   4.803E-03   
Eu-154     123.17        38.        -2.    -0.001   782.30  -3.729E-03   
Pa-234     131.17        33.         6.     0.002   263.60   2.316E-02   
U-235      143.97        32.         6.     0.002   264.11   3.725E-02   
U-235      165.99        17.         8.     0.003   165.51   1.000E-01   
U-235      187.62        27.         1.     0.000  1715.91   1.006E-03   
Ra-226     185.29        25.         7.     0.003   213.87   1.328E-01   
U-235      206.68        33.        -3.    -0.001   546.91  -4.187E-02   
Pb-214     241.26        30.        -3.    -0.001  1074.06  -3.108E-02  P
Tl-208     277.16        22.         1.     0.000  1070.05   8.518E-03  P
Pb-212     301.51        20.         3.     0.001   212.31   7.808E-02  P
Ac-228     337.44        26.        -6.    -0.002   359.49  -5.011E-02  P
Eu-152     344.44        22.        -3.    -0.001   487.99  -9.894E-03   
Pb-214     351.81        31.         1.     0.001   189.48   3.889E-03  P
Cs-137     664.51         6.         3.     0.001   289.02   4.676E-03   
Eu-154     724.75        11.         3.     0.001   295.31   2.639E-02   
Bi-212     728.10         8.         2.     0.001   381.09   5.274E-02   
Eu-152     778.18        14.        -1.     0.000  1722.41  -7.740E-03   
Eu-154     873.88         8.         2.     0.001   560.64   2.194E-02   
Pa-234     883.84         9.        -1.     0.000  1372.07  -1.130E-02   
Pa-234     945.72         7.         4.     0.001   223.56   5.048E-02   
Eu-152     966.20        17.        -4.    -0.001   339.89  -4.664E-02   
Ac-228     970.97        17.        -5.    -0.002   316.89  -5.948E-02  P
Eu-154     997.05        11.        -3.    -0.001   315.55  -5.979E-02   
Eu-154    1003.96        17.        -3.    -0.001   365.94  -3.600E-02   
Co-60     1172.55        10.         1.     0.001   627.50   3.167E-03   
Eu-154    1274.63         8.         1.     0.000  1442.03   3.720E-03   
Co-60     1332.27         6.         4.     0.001   198.87   9.368E-03   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -4.3358E-02   -4.3358E-02   3.6736E+00    3.6736E+00  5.877E-02
Am-241 #A    4.0580E-03    4.0585E-03   7.6754E-02    7.6755E-02  6.271E-02
Bi-212 #A    5.2736E-02    5.2736E-02   2.0097E-01    2.0099E-01  1.552E-01
Bi-214 #A    1.1659E-02    1.1660E-02   4.0546E-02    4.0549E-02  3.516E-02
Co-60  #A    6.2063E-03    6.2694E-03   1.2468E-02    1.2471E-02  1.320E-02
Cs-137 #A    4.6674E-03    4.6757E-03   1.3514E-02    1.3515E-02  1.011E-02
Eu-152 #A   -2.2931E-03   -2.3022E-03   1.1234E-02    1.1235E-02  3.857E-02
Eu-154 #A    1.3711E-02    1.3796E-02   4.0742E-02    4.0749E-02  9.698E-02
K-40   #A   -4.2524E-01   -4.2524E-01   1.7009E+01    1.7010E+01  2.370E-01
Pa-234 #A    3.4792E-02    3.4792E-02   6.0127E-02    6.0748E-02  4.801E-02
Pb-212 #A   -4.6080E-04   -4.6080E-04   1.9843E-03    1.9846E-03  2.533E-02
Pb-214 #A    3.8889E-03    3.8890E-03   3.9959E-02    3.9960E-02  3.434E-02
Ra-226 #A    1.3280E-01    1.3280E-01   2.8402E-01    2.8416E-01  2.190E-01
Th-234 #A    1.5852E-01    1.5852E-01   3.5257E-01    3.5289E-01  5.974E-01
Tl-208 #A   -1.1751E-05   -1.1751E-05   2.2324E-04    2.2324E-04  1.611E-02
U-235  #A    5.7161E-02    5.7161E-02   8.9081E-02    8.9157E-02  7.730E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:31:03

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0065 +0.250103*Channel -2.25035e-008*Channel**2

FWHM (ch) =   3.1449 +0.001070*Channel -3.71843e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.05      121.78   121.80 -0.02%      0.90     0.91   -1.85%
978.34      244.70   244.66  0.02%      1.07     1.04    2.98%

1376.80      344.28   344.29 -0.00%      1.13     1.14   -0.99%
3115.35      778.90   778.93 -0.00%      1.52     1.53   -0.72%
3855.98      964.08   964.05  0.00%      1.69     1.68    0.41%
5632.62     1408.01  1408.02 -0.00%      2.00     2.00   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

180 of 276



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

191 of 276



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

197 of 276



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:20:15
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.01      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:20:15
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0202

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
25.57      933.   8.36   0.89  1.941E-02
39.98    17110.   1.20   1.17  1.892E-02
45.47     7483.   1.69   0.83  1.873E-02
46.80     2308.   5.49   0.84  1.868E-02
121.80    89830.   0.36   0.90  1.612E-02   121.78  28.410  9.994E-01 QA122 
244.66    17488.   0.92   1.07  1.192E-02   244.70   7.550  9.902E-01 Qa245 
295.89      907.   8.17   0.97  1.073E-02
344.29    49999.   0.48   1.13  9.599E-03   344.28  26.590  9.980E-01 Qa344 
367.70     1638.   4.89   1.21  9.357E-03
411.18     3702.   2.38   1.13  8.907E-03
444.05     4814.   1.95   1.28  8.566E-03
488.73      649.   9.49   1.27  8.103E-03
503.66      281.  18.43   1.45  7.949E-03
564.00      422.  13.42   1.07  7.324E-03
586.21      607.  10.07   1.33  7.094E-03
674.84      204.  19.89   1.44  6.174E-03
678.74      520.   9.08   1.44  6.134E-03
688.61     1024.   7.18   1.42  6.033E-03
778.93    13270.   1.07   1.52  5.098E-03   778.90  12.970  1.023E+00 Qa779 
810.67      430.  14.22   1.27  4.977E-03
867.32     3891.   2.46   1.49  4.762E-03
964.11    12061.   0.97   1.68  4.394E-03   964.08  14.500  9.646E-01 Qa964 

1005.24      570.   7.75   1.87  4.293E-03
1085.93     7846.   1.23   1.77  4.096E-03
1089.94     1359.   4.44   1.78  4.086E-03
1112.05    10949.   1.11   1.77  4.032E-03
1212.94     1031.   4.56   1.90  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1108.   3.71   2.05  3.575E-03
1407.98    13400.   0.91   2.01  3.309E-03  1408.01  20.850  9.895E-01 Qa1408
1457.64      300.   6.76   0.97  3.188E-03
1528.62      317.   5.62   0.77  3.015E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.27    25.57      2707.       933. 4.806E+04   16.71   0.886  -        
159.88    39.98      9256.     17110. 9.045E+05    2.40   1.166  -      s 
181.86    45.50      4410.      7296. 3.896E+05    3.48   0.835  -       D
187.15    46.82      7041.      2153. 1.152E+05   11.84   0.836  -       D

1183.24   295.89      1634.       907. 8.452E+04   16.34   0.966  -        
1470.43   367.70      1449.      1638. 1.751E+05    9.78   1.213  -      s 
1644.29   411.18      1240.      3702. 4.157E+05    4.77   1.125  -        
1775.77   444.05      1201.      4814. 5.620E+05    3.89   1.279  -        
1954.48   488.73      1048.       649. 8.009E+04   18.98   1.272  -        
2014.20   503.66       891.       281. 3.538E+04   36.86   1.447  -        
2255.53   564.00      1072.       422. 5.762E+04   26.85   1.070  -        
2344.40   586.21      1077.       607. 8.553E+04   20.14   1.333  -        
2715.15   678.90       859.       522. 8.517E+04   20.71   1.315  -        
2754.02   688.61      1217.      1024. 1.698E+05   14.36   1.419  -        
3242.30   810.67       948.       430. 8.649E+04   28.44   1.267  -        
3468.96   867.32      1320.      3891. 8.172E+05    4.92   1.487  -        
4020.78  1005.24       419.       570. 1.329E+05   15.49   1.875  -        
4343.64  1085.85       725.      7846. 1.915E+06    2.46   1.772  -       D
4359.70  1089.87      1139.      1359. 3.325E+05    8.88   1.775  -       D
4448.18  1112.05       784.     10949. 2.715E+06    2.23   1.766  -        
4851.89  1212.94       311.      1031. 2.724E+05    9.12   1.900  -        
5196.70  1299.10       143.      1108. 3.100E+05    7.42   2.046  -      s 
5831.24  1457.64        24.       300. 9.395E+04   13.52   0.972  -      s 
6115.33  1528.62         0.       317. 1.052E+05   11.23   0.769  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.05   121.80      5702.     89830.   149.717     0.73   0.898 
Qa-245    978.34   244.66      2848.     17488.    29.147     1.85   1.071 
Qa-344   1376.80   344.29      2047.     49999.    83.331     0.95   1.126 
Qa-779   3115.32   778.93      1584.     13270.    22.116     2.14   1.520 
Qa-964   3855.95   964.05       966.     12380.    20.633     2.09   1.688 
Qa-1408  5632.46  1407.98       235.     13400.    22.333     1.81   2.007 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9938E-01                                      4.94E+03             
121.78 9.994E-01  (  1.957E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9016E-01                                      4.94E+03             
244.70 9.902E-01  (  7.040E-03 9.23E-01 7.55E+00 G  

Qa-344       9.9802E-01                                      4.94E+03             
344.28 9.980E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0225E+00                                      4.94E+03             
778.90 1.023E+00  (  7.147E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9011E-01                                      4.94E+03             
964.08 9.901E-01  (  5.792E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8951E-01                                      4.94E+03             
1408.01 9.895E-01  (  2.638E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8354E-01    9.9938E-01   7.2567E-03    1.1432E-01  1.957E-03
Qa-245       8.7539E-01    9.9016E-01   1.8271E-02    1.1451E-01  7.040E-03
Qa-344       8.8234E-01    9.9802E-01   9.5278E-03    1.1433E-01  2.104E-03
Qa-779       9.0399E-01    1.0225E+00   2.1926E-02    1.1878E-01  7.147E-03
Qa-964       8.7534E-01    9.9011E-01   2.0687E-02    1.1491E-01  5.792E-03
Qa-1408      8.7482E-01    9.8951E-01   1.7930E-02    1.1438E-01  2.638E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1103.3 to  2035.3 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1103.3 to  2035.3 keV) 5.9896984E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:23:24
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    16997.   1.21   1.18  1.892E-02
45.49     7128.   1.86   0.84  1.873E-02
46.82     1898.   6.78   0.84  1.868E-02
121.80    88948.   0.36   0.91  1.612E-02   121.78  28.410  9.901E-01 QA122 
244.65    17674.   0.93   1.07  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.86      975.   8.51   1.01  1.073E-02
344.30    49368.   0.48   1.14  9.599E-03   344.28  26.590  9.860E-01 Qa344 
367.69     1658.   4.31   1.14  9.357E-03
411.20     3559.   2.08   1.20  8.907E-03
444.05     4931.   1.96   1.21  8.566E-03
488.68      523.  11.55   1.09  8.104E-03
564.04      550.  11.39   1.46  7.323E-03
586.32      569.  11.12   1.10  7.093E-03
678.59      513.  10.04   1.69  6.137E-03
688.72      998.   7.58   1.59  6.032E-03
719.35      340.  13.79   1.25  5.715E-03
778.93    13182.   1.03   1.51  5.098E-03   778.90  12.970  1.016E+00 Qa779 
810.62      438.  13.91   1.67  4.977E-03
867.36     3790.   2.59   1.58  4.762E-03
964.04    12376.   1.06   1.67  4.394E-03   964.08  14.500  9.903E-01 Qa964 

1004.93      629.   9.95   1.41  4.294E-03
1085.93     7979.   1.22   1.75  4.096E-03
1089.89     1299.   4.35   1.75  4.086E-03
1112.07    10598.   1.15   1.79  4.032E-03
1212.94     1057.   5.36   1.92  3.786E-03
1299.22     1077.   4.02   1.98  3.575E-03
1408.00    13581.   0.89   1.96  3.309E-03  1408.01  20.850  1.003E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.99      9500.     16997. 8.986E+05    2.43   1.179  -      s 
181.99    45.50      5261.      7128. 3.806E+05    3.73   0.843  -       D
187.28    46.82      7342.      1898. 1.016E+05   13.57   0.844  -       D

1183.24   295.86      1909.       975. 9.090E+04   17.03   1.011  -        
1470.54   367.69      1188.      1658. 1.772E+05    8.61   1.142  -      s 
1644.57   411.16       947.      3559. 3.995E+05    4.15   1.203  -       D
1775.96   444.05      1306.      4931. 5.757E+05    3.93   1.211  -        
1954.51   488.68      1075.       523. 6.449E+04   23.09   1.087  -        
2255.96   564.04      1206.       550. 7.510E+04   22.79   1.459  -        
2345.05   586.32      1146.       569. 8.022E+04   22.25   1.104  -        
2714.16   678.59       792.       513. 8.356E+04   20.08   1.693  -        
2754.70   688.72      1274.       998. 1.654E+05   15.15   1.590  -      s 
2877.23   719.35       746.       340. 5.958E+04   27.58   1.251  -        
3242.36   810.62       932.       438. 8.790E+04   27.81   1.666  -      s 
3469.38   867.36      1426.      3790. 7.960E+05    5.18   1.577  -        
4019.84  1004.93       699.       629. 1.464E+05   19.91   1.415  -        
4343.92  1085.86       759.      7967. 1.945E+06    2.44   1.747  -       D
4359.77  1089.82       968.      1278. 3.127E+05    8.87   1.750  -       D
4448.54  1112.07       852.     10598. 2.628E+06    2.30   1.794  -        
4852.18  1212.94       459.      1057. 2.793E+05   10.72   1.925  -      s 
5197.47  1299.22       164.      1077. 3.013E+05    8.05   1.982  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5673.     88948.   148.246     0.73   0.907 
Qa-245    978.46   244.65      2992.     17674.    29.458     1.86   1.071 
Qa-344   1376.98   344.30      2268.     49368.    82.279     0.97   1.135 
Qa-779   3115.61   778.93      1275.     13182.    21.970     2.05   1.509 
Qa-964   3856.23   964.04      1032.     12376.    20.626     2.12   1.667 
Qa-1408  5632.81  1408.00       211.     13581.    22.635     1.79   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9012E-01                                      4.94E+03             
121.78 9.901E-01  (  1.954E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.221E-03 9.29E-01 7.55E+00 G  

Qa-344       9.8597E-01                                      4.94E+03             
344.28 9.860E-01  (  2.216E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.415E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9032E-01                                      4.94E+03             
964.08 9.903E-01  (  5.991E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0034E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.502E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7486E-01    9.9012E-01   7.2278E-03    1.1327E-01  1.954E-03
Qa-245       8.8473E-01    1.0013E+00   1.8601E-02    1.1581E-01  7.221E-03
Qa-344       8.7120E-01    9.8597E-01   9.5619E-03    1.1297E-01  2.216E-03
Qa-779       8.9802E-01    1.0163E+00   2.0850E-02    1.1789E-01  6.415E-03
Qa-964       8.7504E-01    9.9032E-01   2.1006E-02    1.1499E-01  5.991E-03
Qa-1408      8.8662E-01    1.0034E+00   1.7929E-02    1.1595E-01  2.502E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.2 to  2035.3 keV)     5.290E+00  uCi           
Total Decayed Activity ( 1096.2 to  2035.3 keV) 5.9874578E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:45:26
Live time:                600
Real time:                630
Dead time:                  4.70 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0591

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10634.   1.54   1.10  1.774E-02
45.48     5627.   1.96   0.85  1.759E-02
46.87     1533.   7.61   0.85  1.755E-02
121.88    85286.   0.37   0.90  1.556E-02   121.78  28.410  9.831E-01 QA122 
244.65    17680.   0.93   1.04  1.231E-02   244.70   7.550  9.700E-01 Qa245 
295.86      984.   7.86   1.14  1.099E-02
344.15    50196.   0.48   1.11  9.739E-03   344.28  26.590  9.885E-01 Qa344 
367.55     1818.   4.48   1.08  9.494E-03
411.00     3652.   2.39   1.17  9.043E-03
443.87     4815.   2.00   1.21  8.701E-03
488.63      693.   9.31   1.43  8.236E-03
564.25      615.  12.17   1.31  7.449E-03
586.36      601.  10.97   1.36  7.220E-03
674.69      233.  18.47   1.38  6.303E-03
678.69      529.   8.97   1.38  6.261E-03
688.64     1110.   6.34   1.28  6.156E-03
778.99    13500.   1.01   1.49  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.48      350.  14.49   1.42  5.102E-03
867.42     4036.   2.37   1.52  4.894E-03
919.35      394.  12.68   1.33  4.704E-03
964.07    12826.   0.99   1.56  4.540E-03   964.08  14.500  9.933E-01 Qa964 

1005.28      686.   7.56   1.38  4.431E-03
1085.92     8287.   1.19   1.68  4.219E-03
1089.91     1435.   3.85   1.69  4.209E-03
1112.03    11080.   1.09   1.70  4.150E-03
1212.91     1107.   5.16   1.91  3.885E-03
1299.14     1122.   4.17   2.03  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14020.   0.87   1.91  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.96      5999.     10634. 5.995E+05    3.08   1.104  -      s 
181.29    45.44      3268.      5627. 3.199E+05    3.92   0.849  -       D
186.86    46.83      6044.      1533. 8.734E+04   15.22   0.851  -       D

1182.09   295.86      1720.       984. 8.952E+04   15.71   1.140  -      s 
1468.73   367.55      1421.      1818. 1.915E+05    8.97   1.075  -      s 
1642.44   411.00      1243.      3652. 4.039E+05    4.78   1.171  -        
1773.88   443.87      1318.      4815. 5.534E+05    4.00   1.213  -        
1952.89   488.63      1119.       693. 8.411E+04   18.63   1.427  -      s 
2255.33   564.25      1511.       615. 8.254E+04   24.34   1.311  -        
2343.76   586.36      1205.       601. 8.319E+04   21.93   1.363  -        
2712.63   678.57      1060.       557. 8.890E+04   22.58   1.340  -        
2752.90   688.64      1066.      1110. 1.803E+05   12.67   1.277  -        
3240.36   810.48       768.       350. 6.867E+04   28.97   1.419  -        
3468.21   867.42      1287.      4036. 8.247E+05    4.75   1.521  -        
3676.02   919.35       658.       394. 8.381E+04   25.36   1.327  -        
4019.93  1005.28       501.       686. 1.548E+05   15.12   1.383  -      s 
4342.70  1085.84       717.      8287. 1.964E+06    2.38   1.685  -       D
4358.68  1089.83       808.      1435. 3.409E+05    7.70   1.687  -       D
4447.22  1112.03       742.     11080. 2.670E+06    2.17   1.699  -        
4851.10  1212.91       448.      1107. 2.848E+05   10.32   1.911  -      s 
5196.38  1299.14       209.      1122. 3.067E+05    8.34   2.031  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.88      5035.     85286.   142.143     0.74   0.903 
Qa-245    977.37   244.65      3018.     17680.    29.467     1.86   1.041 
Qa-344   1375.16   344.15      1970.     50196.    83.660     0.95   1.113 
Qa-779   3114.35   778.99      1284.     13500.    22.500     2.02   1.490 
Qa-964   3855.01   964.07       797.     12826.    21.377     1.98   1.562 
Qa-1408  5632.22  1407.97       169.     14020.    23.366     1.74   1.913 
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8311E-01                                      4.94E+03             
121.78 9.831E-01  (  1.906E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7003E-01                                      4.94E+03             
244.70 9.700E-01  (  7.022E-03 9.30E-01 7.55E+00 G  

Qa-344       9.8846E-01                                      4.94E+03             
344.28 9.885E-01  (  2.036E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0169E+00                                      4.94E+03             
778.90 1.017E+00  (  6.289E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9334E-01                                      4.94E+03             
964.08 9.933E-01  (  5.093E-03 9.89E-01 1.45E+01 G  

Qa-1408      1.0167E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.198E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6867E-01    9.8311E-01   7.2864E-03    1.1247E-01  1.906E-03
Qa-245       8.5711E-01    9.7003E-01   1.8042E-02    1.1220E-01  7.022E-03
Qa-344       8.7339E-01    9.8846E-01   9.4103E-03    1.1324E-01  2.036E-03
Qa-779       8.9855E-01    1.0169E+00   2.0567E-02    1.1790E-01  6.289E-03
Qa-964       8.7770E-01    9.9334E-01   1.9649E-02    1.1509E-01  5.093E-03
Qa-1408      8.9836E-01    1.0167E+00   1.7644E-02    1.1740E-01  2.198E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.274E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9685850E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130328002_BG                                                              
Acquired: 3/28/2013 07:36:33
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.05      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 07:46:41
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 07:36:33
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:31:03
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130328002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    4.2719E+00
Pb-212  <    1.9433E+00
Pb-214  <    1.1458E+00
Ra-226  <    7.8485E+00
Th-234  <    1.2780E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401002_BG.An1

Acquisition information
Start time:                 4/1/2013 07:45:01
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:55:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    1.6368E+01
Pa-234  <    2.7018E+00
Pb-212  <    1.7991E+00
Pb-214  <    3.0314E+00
Ra-226  <    7.8485E+00
Th-234  <    1.1431E+01
Tl-208  <    1.4338E+00
U-235   <    3.2664E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:55:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401003_BG.An1

Acquisition information
Start time:                 4/1/2013 08:28:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
129.26        8.  35.36   0.36  1.537E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

516.12   129.26         0.         8. 5.205E+02   70.71   0.365 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.7865E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.1070E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503125720

Instrument : HPGE01                           Begun : 03/28/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:20 1.0 1          
002  1_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 07:36 1.0            
003  1_20130328_003  BLANK  QC676988              Soil   195607 03/28/13 09:35 1.0            
004  1_20130328_004  LCS    QC677294              Soil   195675 03/28/13 12:36 1.0 2          
005  1_20130328_005  BLANK  QC677293              Soil   195675 03/28/13 13:32 1.0            
006  1_20130328_006  LCS    QC676989              Soil   195607 03/28/13 14:39 1.0 2          
007  1_20130328_007  LCS    QC678030              Soil   195868 03/28/13 15:59 1.0 2          
008  1_20130328_008  BLANK  QC677741              Soil   195786 03/28/13 16:49 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     1_20130401_001     RCCV       QUALITY CONTROL CHEC                           04/01/13 07:23    1.0    1                    

002     1_20130401_002     RIB        BACKGROUND CONTAMINA                           04/01/13 07:45    1.0                         

003     1_20130401_003     MSS        243562-011               Soil       195868     04/01/13 08:29    1.0                         

004     1_20130401_004     SAMPLE     243563-001               Soil       195868     04/01/13 09:17    1.0                         

005     1_20130401_005     SDUP       QC678974                 Soil       195868     04/01/13 10:13    1.0                         

006     1_20130401_006     SAMPLE     243563-003               Soil       195868     04/01/13 11:26    1.0                         

007     1_20130401_007     SAMPLE     243563-006               Soil       195868     04/01/13 12:56    1.0                         

008     1_20130401_008     SAMPLE     243565-002               Soil       195921     04/01/13 14:53    1.0                 DATE    

009     1_20130401_009     SAMPLE     243564-012               Soil       195921     04/01/13 16:43    1.0                         

Standards used:  1=S19582

Flags used: DATE=Sampled/Received date error  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 03-APR-2013 14:53

Batch Number : 195868                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-FEB-2013 13:32              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243391-001                      285.56  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:45  GS 186                     

2      243332-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  GS 186                     

2      243562-001                      326.69  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:59  RA226     alias:243332-001 

3      243332-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  GS 186                     

3      243562-002                      321.79  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:04  RA226     alias:243332-002 

4      243332-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  GS 186                     

4      243562-003                      326.84  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:10  RA226     alias:243332-003 

5      243332-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  GS 186                     

5      243562-004                      283.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:14  RA226     alias:243332-004 

6      243332-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  GS 186                     

6      243562-005                      264.11  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 13:21  RA226     alias:243332-005 

7      243332-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  GS 186                     

7      243562-006                      323.31  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:37  RA226     alias:243332-006 

8      243332-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  GS 186                     

8      243562-007                      303.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:44  RA226     alias:243332-007 

9      243332-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  GS 186                     

9      243562-008                      300.07  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:49  RA226     alias:243332-008 

10     243332-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  GS 186                     

10     243562-009                      331.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 14:55  RA226     alias:243332-009 

11     243332-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  GS 186                     

11     243562-010                      333.24  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:01  RA226     alias:243332-010 

12     243332-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  GS 186                     

12     243562-011                      306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:06  RA226     alias:243332-011 

13     243332-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  GS 186                     

13     243562-012                      313.65  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:13  RA226     alias:243332-012 

14     243333-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  GS 186                     

14     243563-001                      354.86  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:19  RA226     alias:243333-001 

15     243333-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  GS 186                     

15     243563-002                      292.66  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:24  RA226     alias:243333-002 

16     243333-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  GS 186                     

16     243563-003                      306.42  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:27  RA226     alias:243333-003 

17     243333-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  GS 186                     

17     243563-004                      314.63  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:29  RA226     alias:243333-004 

18     243333-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

18     243563-005                      332.01  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:243333-005 

19     243333-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  GS 186                     

19     243563-006                      334.31  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:45  RA226     alias:243333-006 

20     243339-001                      368.95  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:50  GS 186                     

21     243339-002                      346.3   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:57  GS 186                     

22     243263-001                      350     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:05  GS 186                     

23     243263-002                      385.48  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:10  GS 186                     

24     243263-003                      363.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:17  GS 186                     

25     243263-004                      359.1   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:23  GS 186                     

26     243263-005                      378.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:29  GS 186                     

27     243263-006                      370.75  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:34  GS 186                     

28     243263-007                      345.93  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:40  GS 186                     

29     243263-008                      346.13  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:45  GS 186                     

30     243267-001                      324.61  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:50  GS 186                     

31     243267-002                      368.6   26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 10:56  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243267-003                      364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

33     243267-004                      325.56  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:10  GS 186                     

34     243267-005                      362     26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:07  GS 186                     

35     243267-006                      341.78  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 12:14  GS 186                     

36     243267-007                      334.73  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

37     243267-008                      315.44  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:00  GS 186                     

38     243267-009                      357.15  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:01  GS 186                     

39     243267-010                      355.99  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:02  GS 186                     

40     243267-011                      346.76  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

41     243267-012                      362.54  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:03  GS 186                     

42     243268-001                      360.92  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

43     243268-002                      367.23  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:05  GS 186                     

44     243268-003                      357.26  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:06  GS 186                     

45     243268-004                      341.68  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:07  GS 186                     

46     243268-005                      361.12  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

47     243268-006                      366.97  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 13:08  GS 186                     

QC1    QC678029    BLANK               310.75  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

QC2    QC678030    LCS                 312.8   26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 12:46  GS 186                     

12     QC678031    SDUP of 243332-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  GS 186                     

18     QC678032    SDUP of 243333-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  GS 186                     

32     QC678033    SDUP of 243267-003  364.77  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 11:02  GS 186                     

12     QC678974    SDUP of 243562-011  306.82  26-FEB-2013 13:32  27-FEB-2013 15:23  28-FEB-2013 15:07  RA226     alias:QC678031   

18     QC678975    SDUP of 243563-005  306.14  26-FEB-2013 13:32  27-FEB-2013 15:23  01-MAR-2013 09:38  RA226     alias:QC678032   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828H: 

SDG# 

243564 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828HCov_HPSCT012.wpd 



• I. I.. I,, I,, I. I. I. I. I. 1,.1,, I. 

LOC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

::;t/¼~ /,,._ 
Andrew Kong 
Project Manager/Chemist 
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Attachment I 

Sample ID Cross Reference and Data Review Level 

29828HCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

20-Feb-2013 12-PE-E0787-15 243564-011 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-15DUP QC678976DUP DUP GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-14 243564-010 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-11 243564-007 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-06 243564-002 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-07 243564-003 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-05 243564-001 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-10 243564-006 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-16 243564-012 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-12 243564-008 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-08 243564-004 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-09 243564-005 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-13 243564-009 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Lab Reporting Batch ID: 243564 

EDD Filename: 243564 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29828HCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 
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Quality Control 
Outlier Reports 

243564 
(No Outliers) 



LDC #: 29828H35 

SDG #: 243564 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~ 
Page:~of_\_ 

Reviewer: CA--
2nd Reviewer: e..::::::.,,

1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V"'lirl,,,tinn A.,..,. 

I. Technical holdino times - Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks -
V. Matrix scike/Matrix scike duclicates N 

VI. Duclicates l\- {"'). 0 

VII. Laboratory control samples N L,.()-2, 
---

VIII. Minimum detectable activity (MDA) N 

IX. Samele result verification N 

X. Overall assessment of data N 

XI. Field duclicates .,-. 

VII C'-U hi--•-- -
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
t:., 

1 12-PE-E0787-05 11 12-PE-E0787-15 21 

2 12-PE-E0787-06 12 12-PE-E0787-16 22 

3 12-PE-E0787-07 13 12-PE-E0787-15DUP 23 

4 12-PE-E0787-08 14 24 

5 12-PE-E0787-09 15 25 

6 12-PE-E0787-10 16 26 

7 12-PE-E0787-11 17 27 

8 12-PE-E0787-12 18 28 

9 12-PE-E0787-13 19 29 

10 12-PE-E0787-14 20 30 

Cnmm1r:mt~ 

~J'?Ao I\~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828H35W.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243564
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0787-05       243564-001
12-PE-E0787-06       243564-002
12-PE-E0787-07       243564-003
12-PE-E0787-08       243564-004
12-PE-E0787-09       243564-005
12-PE-E0787-10       243564-006
12-PE-E0787-11       243564-007
12-PE-E0787-12       243564-008
12-PE-E0787-13       243564-009
12-PE-E0787-14       243564-010
12-PE-E0787-15       243564-011
12-PE-E0787-16       243564-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/04/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 366

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243564
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/20/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 243564-006; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.0
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Chain of Custody
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r■:;;:l TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record PAD 01357 

San Diego, CA92101 '2-F ~&-l l-3 
Project Name PO Number G s A 

..,__Ra_d1_·01--=og_ica_1 _sc_re_en_in,_g_Ya_rd_,.__ _____ N_/A ____ -1 A R L 
Project Location Project Number M 9 P 

HUNTERS POINT 40440012 M O H a----------.a--------------lA A Sa~Jq- Name I AirbiU Number s 
l fl6,vl,..\1' 1 ntt...t.r ~ NIA ....,.i..i...i-.,=.-:..i.i..~ ..... ---11--+----~-----1 p Project Contact Project Contact Phone E 

Rick Weingarz 415-615-2733 c 

SAMPLE_ID 

12-PE-E0787-05 

12-PE-E0787-06 

12-PE-E0787-07 

12-PE-E0787-08 

12-PE-E0787-09 

12-PE-E0787-10 

12-PE-E0787-11 

12-PE-E0787-12 

12-PE-E0787-13 

12-PE-E0787-14 

12-PE-E0787-15 

12-PE-E0787-16 

DATE TIME Containers LEVEL TYPE r 1 1 1 

212012013 l I 3J.. 

2/20/2013 I l?.3 
.212012013 i I?-{) 

2/20/2013 ix,( 

2/20/2013 / ~). 

2/20/2013 , , .,,-~ 

212012013 .'Ii-;_;~ 
2/20/2013 13~0 

2120/2013 1 ;xi-/ 
212012013 I I ,'2 1 

212012013 JI Is 
212012013 I 1 ;< 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

T 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~ □ □ 

~□□ 

~ □ □ 

COMMENTS 

. -
- -• --u :.,. .. ,.,.. 

LABORATORY NAME 

ONSITE- Curttsi& 
Tompkins, LTD. 

LOCATION 

J,ABOl¼'rQRYJNS'.fRUC'fIONS/<;OMMENfS I-.J._,_,,__~~:.=_;:;!...J==--------i--=~i::..J.,,4...._---1-~=--id,..,;;:;i:)....-..!::------'',I .- ',',' , .. ; ·;' : . ',, 

eceived by: (signature) 
._..., ________ J--T,-.m-e ---+C-om-p-an_y ______ ---1 '.fEMPERA'.fUiil::i SAMPLE CONDITION;· 

Page 1 of 1 

Project Information 

Section 

SAMPLE ID 

111m1m111111111111111111m1H -1 

IIINHIIIIIIIIIIIHIDIIIHI 
lilWl!IIIIIIIIIIDIUIIIIIIIHIIIIIIIDI 
IIIIIIIHllillilllll I 111111n I rm11mu1m11111 
ll!H!fflllUIIHIIIIIIUHIIIIH 
1111m1111111nlllllllllilHHI 
lllllllllllllllllllllm I IJ n Ill llfflllllilll!III 
IMIHIIIHlll!llllllfflUHlfflH 
I Willi II NII WI I mn I IN 111111n 111m 111111111 
llrnllUllmUllllffllllllllll~lllilllmlm 
IIIU■lllmllllllllllffllll!fflffll 
IIIIW!IIOIDIIIWlllllllllllllllilffllUII 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-05                Received:        02/20/13                      
Lab ID:          243564-001                    Prepared:        03/01/13 15:09                
Matrix:          Soil                          Analyzed:        04/02/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00732 U       0.160          0.131            0.9     
Bismuth-212                           1.00            0.540          0.269                    
Bismuth-214                           0.525           0.0863         0.0354                   
Cesium-137                           -0.00658 U       0.0218         0.0172           0.07    
Cobalt-60                             0.00945 U       0.0242         0.0185           0.03    
Europium-152                          0.0349 U        0.0616         0.0478           0.1     
Europium-154                          0.0262 U        0.175          0.141            0.2     
Lead-212                              0.605           0.0776         0.0377                   
Lead-214                              0.617           0.0854         0.0387                   
Potassium-40                          8.98            0.902          0.224                    
Protactinium-234                      0.0264 U        0.0806         0.104                    
Radium-226 (By Bismuth-214)           0.525           0.0863         0.0354           0.2     
Thallium-208                          0.194           0.0407         0.0174                   
Thorium-232 (By Actinium-228)         0.663           0.140          0.0705           0.9     
Thorium-234                           1.64            1.36           1.04                     
Uranium-235                           0.0597 U        0.0323         0.136            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-06                Received:        02/20/13                      
Lab ID:          243564-002                    Prepared:        03/01/13 15:15                
Matrix:          Soil                          Analyzed:        04/02/13 10:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00281 U       0.125          0.103            0.9     
Bismuth-212                           0.487           0.364          0.232                    
Bismuth-214                           0.388           0.0934         0.0438                   
Cesium-137                            0.00738 U       0.0259         0.0206           0.07    
Cobalt-60                             0.00321 U       0.0102         0.0206           0.03    
Europium-152                          0.0355          0.0687         0.0339           0.1     
Europium-154                          0.00856 U       0.0508         0.146            0.2     
Lead-212                              0.469           0.0740         0.0353                   
Lead-214                              0.482           0.0901         0.0409                   
Potassium-40                          8.24            0.953          0.278                    
Protactinium-234                      0.0859          0.0957         0.0795                   
Radium-226 (By Bismuth-214)           0.388           0.0934         0.0438           0.2     
Thallium-208                          0.154           0.0383         0.0161                   
Thorium-232 (By Actinium-228)         0.794           0.174          0.0629           0.9     
Thorium-234                           0.675 U         0.685          1.07                     
Uranium-235                           0.0491 U        0.0311         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0

7 of 366



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-07                Received:        02/20/13                      
Lab ID:          243564-003                    Prepared:        03/04/13 09:25                
Matrix:          Soil                          Analyzed:        04/02/13 10:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:30                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0729 U        0.163          0.130             0.9     
Bismuth-212                          0.795           0.418          0.212                     
Bismuth-214                          0.417           0.0904         0.0399                    
Cesium-137                           0.00596 U       0.0218         0.0172            0.07    
Cobalt-60                           -0.00860 U       0.0323         0.0255            0.03    
Europium-152                         0.0355 U        0.0824         0.0491            0.1     
Europium-154                         0.0255 U        0.0775         0.137             0.2     
Lead-212                             0.425           0.0741         0.0387                    
Lead-214                             0.511           0.112          0.0551                    
Potassium-40                         8.95            0.941          0.230                     
Protactinium-234                    -0.00437 U       0.00892        0.0983                    
Radium-226 (By Bismuth-214)          0.417           0.0904         0.0399            0.2     
Thallium-208                         0.187           0.0433         0.0194                    
Thorium-232 (By Actinium-228)        0.635           0.158          0.0718            0.9     
Thorium-234                          0.438 U         0.343          1.04                      
Uranium-235                          0.0733 U        0.0381         0.114             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-08                Received:        02/20/13                      
Lab ID:          243564-004                    Prepared:        03/04/13 09:31                
Matrix:          Soil                          Analyzed:        04/03/13 13:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.139          0.136            0.9     
Bismuth-212                           0.586           0.365          0.240                    
Bismuth-214                           0.461           0.0817         0.0315                   
Cesium-137                           -0.00404 U       0.0233         0.0188           0.07    
Cobalt-60                            -0.00710 U       0.0243         0.0189           0.03    
Europium-152                          0.0327 U        0.0824         0.0541           0.1     
Europium-154                          0.0459 U        0.100          0.149            0.2     
Lead-212                              0.548           0.0763         0.0374                   
Lead-214                              0.501           0.0829         0.0405                   
Potassium-40                          9.06            0.915          0.228                    
Protactinium-234                      0.0177 U        0.0369         0.0864                   
Radium-226 (By Bismuth-214)           0.461           0.0817         0.0315           0.2     
Thallium-208                          0.188           0.0472         0.0214                   
Thorium-232 (By Actinium-228)         0.621           0.109          0.0717           0.9     
Thorium-234                           0.708 U         0.399          1.08                     
Uranium-235                           0.163           0.148          0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-09                Received:        02/20/13                      
Lab ID:          243564-005                    Prepared:        03/04/13 09:37                
Matrix:          Soil                          Analyzed:        04/03/13 12:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0420 U         0.185          0.151             0.9    
Bismuth-212                          0.770            0.385          0.191                    
Bismuth-214                          0.577            0.101          0.0428                   
Cesium-137                          -0.00989 U        0.0258         0.0203            0.07   
Cobalt-60                           -0.000302 U       0.0240         0.0197            0.03   
Europium-152                        -0.0231 U         0.0798         0.0642            0.1    
Europium-154                         0.0326 U         0.0550         0.198             0.2    
Lead-212                             0.752            0.0900         0.0423                   
Lead-214                             0.629            0.0908         0.0452                   
Potassium-40                         8.32             0.922          0.260                    
Protactinium-234                     0.0870 U         0.111          0.0999                   
Radium-226 (By Bismuth-214)          0.577            0.101          0.0428            0.2    
Thallium-208                         0.261            0.0506         0.0219                   
Thorium-232 (By Actinium-228)        0.862            0.139          0.0531            0.9    
Thorium-234                          0.318 U          0.591          0.977                    
Uranium-235                          0.0681 U         0.0443         0.161             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-10                Received:        02/20/13                      
Lab ID:          243564-006                    Prepared:        03/04/13 09:42                
Matrix:          Soil                          Analyzed:        04/03/13 11:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0616 U         0.172          0.138             0.9     
Bismuth-212                          1.61             0.496          0.199                     
Bismuth-214                          0.711            0.108          0.0410                    
Cesium-137                          -0.00572 U        0.0239         0.0190            0.07    
Cobalt-60                            0 U              0.00869        0.00506           0.03    
Europium-152                         0.0393 U         0.0455         0.0437            0.1     
Europium-154                         0.0825 U         0.182          0.140             0.2     
Lead-212                             0.852            0.0912         0.0408                    
Lead-214                             0.806            0.101          0.0513                    
Potassium-40                         8.52             0.913          0.250                     
Protactinium-234                     0.00153 U        0.00393        0.105                     
Radium-226 (By Bismuth-214)          0.711            0.108          0.0410            0.2     
Thallium-208                         0.290            0.0537         0.0223                    
Thorium-232 (By Actinium-228)        0.928            0.132          0.0663            0.9     
Thorium-234                          1.08 U           0.560          1.17                      
Uranium-235                          0.0541 U b       0.0394         0.180             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-11                Received:        02/20/13                      
Lab ID:          243564-007                    Prepared:        03/04/13 09:48                
Matrix:          Soil                          Analyzed:        04/02/13 16:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0803 U        0.120          0.0927           0.9     
Bismuth-212                           0.389           0.378          0.272                    
Bismuth-214                           0.447           0.0886         0.0405                   
Cesium-137                            0.00283 U       0.0237         0.0192           0.07    
Cobalt-60                             0.00331 U       0.0140         0.0153           0.03    
Europium-152                         -0.00861 U       0.0633         0.0514           0.1     
Europium-154                          0.0170 U        0.0352         0.152            0.2     
Lead-212                              0.464           0.0829         0.0436                   
Lead-214                              0.434           0.0838         0.0385                   
Potassium-40                          8.45            0.941          0.282                    
Protactinium-234                      0.0374 U        0.0722         0.0777                   
Radium-226 (By Bismuth-214)           0.447           0.0886         0.0405           0.2     
Thallium-208                          0.172           0.0432         0.0185                   
Thorium-232 (By Actinium-228)         0.556           0.104          0.0607           0.9     
Thorium-234                           1.09            1.17           0.900                    
Uranium-235                           0.0533 U        0.0380         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-12                Received:        02/20/13                      
Lab ID:          243564-008                    Prepared:        03/04/13 09:53                
Matrix:          Soil                          Analyzed:        04/02/13 16:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:00                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                       -0.0266 U         0.166          0.135             0.9     
Bismuth-212                          0.655            0.414          0.270                     
Bismuth-214                          0.527            0.101          0.0454                    
Cesium-137                          -0.000414 U       0.0251         0.0206            0.07    
Cobalt-60                           -0.00489 U        0.0316         0.0254            0.03    
Europium-152                         0.00687 U        0.0532         0.0666            0.1     
Europium-154                        -0.00436 U        0.0129         0.145             0.2     
Lead-212                             0.695            0.0876         0.0422                    
Lead-214                             0.715            0.0972         0.0357                    
Potassium-40                         8.78             0.902          0.216                     
Protactinium-234                    -0.0000684 U      0.000755       0.0771                    
Radium-226 (By Bismuth-214)          0.527            0.101          0.0454            0.2     
Thallium-208                         0.257            0.0501         0.0209                    
Thorium-232 (By Actinium-228)        0.795            0.147          0.0702            0.9     
Thorium-234                          0.636 U          0.733          1.12                      
Uranium-235                          0.192            0.184          0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-13                Received:        02/20/13                      
Lab ID:          243564-009                    Prepared:        03/04/13 09:59                
Matrix:          Soil                          Analyzed:        04/03/13 08:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:04                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.0768 U         0.181          0.145             0.9     
Bismuth-212                          1.25             0.439          0.202                     
Bismuth-214                          0.776            0.122          0.0522                    
Cesium-137                          -0.00579 U        0.0291         0.0234            0.07    
Cobalt-60                           -0.0000213 U      0.000165       0.0169            0.03    
Europium-152                         0.138            0.120          0.0621            0.1     
Europium-154                         0.0194 U         0.0500         0.186             0.2     
Lead-212                             0.812            0.0914         0.0419                    
Lead-214                             0.758            0.114          0.0467                    
Potassium-40                         8.27             0.963          0.307                     
Protactinium-234                    -0.0707 U         0.130          0.104                     
Radium-226 (By Bismuth-214)          0.776            0.122          0.0522            0.2     
Thallium-208                         0.307            0.0492         0.0185                    
Thorium-232 (By Actinium-228)        0.941            0.152          0.0806            0.9     
Thorium-234                          1.21             1.26           0.970                     
Uranium-235                          0.0598 U         0.0299         0.170             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-14                Received:        02/20/13                      
Lab ID:          243564-010                    Prepared:        03/04/13 10:05                
Matrix:          Soil                          Analyzed:        04/03/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:21                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0930 U        0.157          0.124             0.9     
Bismuth-212                          1.17            0.524          0.270                     
Bismuth-214                          0.643           0.102          0.0404                    
Cesium-137                           0.00556 U       0.0266         0.0213            0.07    
Cobalt-60                            0.00344 U       0.00908        0.0213            0.03    
Europium-152                         0.0352 U        0.0605         0.0574            0.1     
Europium-154                         0.0119 U        0.0657         0.152             0.2     
Lead-212                             0.680           0.0955         0.0498                    
Lead-214                             0.706           0.0962         0.0404                    
Potassium-40                         7.76            0.883          0.254                     
Protactinium-234                     0.0601 U        0.112          0.0981                    
Radium-226 (By Bismuth-214)          0.643           0.102          0.0404            0.2     
Thallium-208                         0.257           0.0519         0.0229                    
Thorium-232 (By Actinium-228)        0.938           0.144          0.0574            0.9     
Thorium-234                          1.14            0.719          1.09                      
Uranium-235                          0.0960 U        0.0499         0.148             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-15                Received:        02/20/13                      
Lab ID:          243564-011                    Prepared:        03/04/13 10:11                
Matrix:          Soil                          Analyzed:        04/01/13 16:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00758 U       0.182          0.149            0.9     
Bismuth-212                           1.09            0.420          0.179                    
Bismuth-214                           0.536           0.0959         0.0412                   
Cesium-137                           -0.00415 U       0.0276         0.0223           0.07    
Cobalt-60                             0.00184 U       0.0256         0.0208           0.03    
Europium-152                          0.0397 U        0.0696         0.0486           0.1     
Europium-154                          0.0243 U        0.0579         0.148            0.2     
Lead-212                              0.643           0.0942         0.0474                   
Lead-214                              0.653           0.112          0.0492                   
Potassium-40                          7.69            0.885          0.247                    
Protactinium-234                      0.0336 U        0.0763         0.0793                   
Radium-226 (By Bismuth-214)           0.536           0.0959         0.0412           0.2     
Thallium-208                          0.226           0.0515         0.0223                   
Thorium-232 (By Actinium-228)         0.706           0.124          0.0669           0.9     
Thorium-234                           0.458 U         0.350          1.42                     
Uranium-235                           0.0444 U        0.0587         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-16                Received:        02/20/13                      
Lab ID:          243564-012                    Prepared:        03/04/13 10:18                
Matrix:          Soil                          Analyzed:        04/01/13 16:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0672 U        0.156          0.125            0.9     
Bismuth-212                           0.769           0.377          0.191                    
Bismuth-214                           0.506           0.0854         0.0267                   
Cesium-137                            0 U             0.0142         0.0226           0.07    
Cobalt-60                            -0.00480 U       0.0271         0.0217           0.03    
Europium-152                          0.0487 U        0.0938         0.0600           0.1     
Europium-154                          0.0502 U        0.170          0.133            0.2     
Lead-212                              0.571           0.0815         0.0408                   
Lead-214                              0.510           0.0941         0.0425                   
Potassium-40                          9.87            1.00           0.279                    
Protactinium-234                      0.0458 U        0.0373         0.0916                   
Radium-226 (By Bismuth-214)           0.506           0.0854         0.0267           0.2     
Thallium-208                          0.196           0.0433         0.0190                   
Thorium-232 (By Actinium-228)         0.610           0.162          0.0712           0.9     
Thorium-234                           0.440 U         0.235          1.08                     
Uranium-235                           0.0451 U        0.0364         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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17 of 366



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-15                Sampled:         02/20/13 11:15                
Type:            SDUP                          Received:        02/20/13                      
MSS Lab ID:      243564-011                    Prepared:        03/04/13 10:12                
Lab ID:          QC678976                      Analyzed:        04/02/13 08:50                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   325 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     -0.00758 U      0.182       -0.0511 U      0.172       0.139           0.9    NC   40  NC     1   

Bismuth-212                        1.09           0.423        0.812         0.405       0.204                  29.5 40  0.340  1   

Bismuth-214                        0.536          0.0990       0.546         0.104       0.0431                 1.75 40  0.0468 1   

Cesium-137                        -0.00415 U      0.0276       0.00281 U     0.0205      0.0165          0.07   NC   40  NC     1   

Cobalt-60                          0.00184 U      0.0256       0.00198 U     0.0230      0.0186          0.03   NC   40  NC     1   

Europium-152                       0.0397 U       0.0696       0.0473 U      0.0479      0.0544          0.1    NC   40  NC     1   

Europium-154                       0.0243 U       0.0579       0.0881 U      0.199       0.154           0.2    NC   40  NC     1   

Lead-212                           0.643          0.108        0.670         0.100       0.0385                 4.13 40  0.130  1   

Lead-214                           0.653          0.117        0.583         0.116       0.0504                 11.4 40  0.302  1   

Potassium-40                       7.69           0.966        9.08          1.08        0.278                  16.5 40  0.677  1   

Protactinium-234                   0.0336 U       0.0767       0.00715 U     0.0724      0.0971                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.536          0.0990       0.546         0.104       0.0431          0.2    1.75 40  0.0468 1   

Thallium-208                       0.226          0.0535       0.260         0.0559      0.0212                 14.0 40  0.311  1   

Thorium-232 (By Actinium-228)      0.706          0.134        0.799         0.153       0.0489          0.9    12.3 40  0.324  1   

Thorium-234                        0.458 U        0.353        0.668 U       0.745       1.19                   NC   40  NC     1   

Uranium-235                        0.0444 U       0.0587       0.0768 U      0.0527      0.153           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

23 of 366



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/2/2013  Time: 07:31:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0933 +0.250247*Channel -5.18426e-008*Channel**2

FWHM (ch) =   3.1557 +0.000954*Channel -2.60612e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.89     0.90   -1.29%
977.50      244.70   244.66  0.02%      1.01     1.02   -0.34%

1375.25      344.28   344.15  0.04%      1.13     1.11    2.00%
3114.52      778.90   778.99 -0.01%      1.47     1.47    0.26%
3855.24      964.08   964.08 -0.00%      1.59     1.61   -1.08%
5632.62     1408.01  1407.99  0.00%      1.93     1.92    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/3/2013  Time: 07:30:50

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0546 +0.250260*Channel -5.46793e-008*Channel**2

FWHM (ch) =   3.0850 +0.001048*Channel -5.43919e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.88 -0.08%      0.88     0.90   -1.91%
977.61      244.70   244.66  0.02%      1.02     1.02    0.04%

1375.39      344.28   344.15  0.04%      1.14     1.11    2.70%
3114.61      778.90   778.99 -0.01%      1.43     1.46   -1.42%
3855.36      964.08   964.08 -0.00%      1.58     1.58    0.19%
5632.85     1408.01  1407.99  0.00%      1.82     1.81    0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130402001_QCAsLeft                                                        
Acquired: 4/2/2013 07:20:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130403001_QCAsLeft                                                        
Acquired: 4/3/2013 07:20:03
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.44      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

33 of 366



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130402002_BG                                                              
Acquired: 4/2/2013 07:37:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130403002_BG                                                              
Acquired: 4/3/2013 07:38:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130401_001  RCCV    QUALITY CONTROL CHEC               04/01/13 07:23 1.0 1          
002  1_20130401_002  RIB     BACKGROUND CONTAMINA               04/01/13 07:45 1.0            
003  1_20130401_003  MSS     243562-011           Soil   195868 04/01/13 08:29 1.0            
004  1_20130401_004  SAMPLE  243563-001           Soil   195868 04/01/13 09:17 1.0            
005  1_20130401_005  SDUP    QC678974             Soil   195868 04/01/13 10:13 1.0            
006  1_20130401_006  SAMPLE  243563-003           Soil   195868 04/01/13 11:26 1.0            
007  1_20130401_007  SAMPLE  243563-006           Soil   195868 04/01/13 12:56 1.0            
008  1_20130401_008  SAMPLE  243565-002           Soil   195921 04/01/13 14:53 1.0            
009  1_20130401_009  SAMPLE  243564-012           Soil   195921 04/01/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513132920

Instrument : HPGE02                           Begun : 04/02/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130402_001  RCCV    QUALITY CONTROL CHEC               04/02/13 07:20 1.0 1          
002  2_20130402_002  RIB     BACKGROUND CONTAMINA               04/02/13 07:37 1.0            
003  2_20130402_003  SAMPLE  243565-003           Soil   195921 04/02/13 07:56 1.0            
004  2_20130402_004  SDUP    QC678976             Soil   195921 04/02/13 08:50 1.0            
005  2_20130402_005  SAMPLE  243564-003           Soil   195921 04/02/13 10:11 1.0            
006  2_20130402_006  SAMPLE  243564-002           Soil   195921 04/02/13 10:58 1.0            
007  2_20130402_007  SAMPLE  243564-001           Soil   195921 04/02/13 15:20 1.0            
008  2_20130402_008  SAMPLE  243564-008           Soil   195921 04/02/13 16:06 1.0            
009  2_20130402_009  SAMPLE  243564-007           Soil   195921 04/02/13 16:53 1.0            

Standards used:  1=S19582

Page 1 of 1

46 of 366



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513134360

Instrument : HPGE02                           Begun : 04/03/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130403_001  RCCV    QUALITY CONTROL CHEC               04/03/13 07:20 1.0 1          
002  2_20130403_002  RIB     BACKGROUND CONTAMINA               04/03/13 07:38 1.0            
003  2_20130403_003  SAMPLE  243564-010           Soil   195921 04/03/13 07:52 1.0            
004  2_20130403_004  SAMPLE  243564-009           Soil   195921 04/03/13 08:57 1.0            
005  2_20130403_005  SDUP    QC678977             Soil   195921 04/03/13 09:49 1.0            
006  2_20130403_006  SAMPLE  243564-006           Soil   195921 04/03/13 11:33 1.0            
007  2_20130403_007  SAMPLE  243564-005           Soil   195921 04/03/13 12:21 1.0            
008  2_20130403_008  SAMPLE  243564-004           Soil   195921 04/03/13 13:08 1.0            
009  2_20130403_009  MSS     243565-006           Soil   195921 04/03/13 14:24 1.0            
010  2_20130403_010  SAMPLE  243565-005           Soil   195921 04/03/13 15:16 1.0            
011  2_20130403_011  SAMPLE  243565-004           Soil   195921 04/03/13 16:20 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 04-APR-2013 13:06

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-05                Received:        02/20/13                      
Lab ID:          243564-001                    Prepared:        03/01/13 15:09                
Matrix:          Soil                          Analyzed:        04/02/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00732 U       0.160          0.131            0.9     
Bismuth-212                           1.00            0.540          0.269                    
Bismuth-214                           0.525           0.0863         0.0354                   
Cesium-137                           -0.00658 U       0.0218         0.0172           0.07    
Cobalt-60                             0.00945 U       0.0242         0.0185           0.03    
Europium-152                          0.0349 U        0.0616         0.0478           0.1     
Europium-154                          0.0262 U        0.175          0.141            0.2     
Lead-212                              0.605           0.0776         0.0377                   
Lead-214                              0.617           0.0854         0.0387                   
Potassium-40                          8.98            0.902          0.224                    
Protactinium-234                      0.0264 U        0.0806         0.104                    
Radium-226 (By Bismuth-214)           0.525           0.0863         0.0354           0.2     
Thallium-208                          0.194           0.0407         0.0174                   
Thorium-232 (By Actinium-228)         0.663           0.140          0.0705           0.9     
Thorium-234                           1.64            1.36           1.04                     
Uranium-235                           0.0597 U        0.0323         0.136            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-001                   Client ID : 12-PE-E0787-05        

Seqnum : 1513132920007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_007                                Batch         : 195921                       Time      : 02-APR-2013 15:20     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.00732      0.131   .1595        .15951       -0.018   u    
Bismuth-212                     1.00          0.269   .54025       .54268       0.11     u    
Bismuth-214                     0.525         0.0354  .086291      .089528      -0.0030  u    
Cesium-137                      -0.00658      0.0172  .021806      .021808      -0.00075 u    
Cobalt-60                       0.00945       0.0185  .024157      .024161      0.00053  u    
Europium-152                    0.0349        0.0478  .061624      .061656      0.011    u    
Europium-154                    0.0262        0.141   .17463       .17464       0.0037   u    
Lead-212                        0.605         0.0377  .077638      .092372      0.022    u    
Lead-214                        0.617         0.0387  .085377      .092021      0.016    u    
Potassium-40                    8.98          0.224   .90198       1.0085       -0.15    u    
Protactinium-234                0.0264        0.104   .080634      .080902      0.011    u    
Radium-226 (By Bismuth-214)     0.525         0.0354  .086291      .089528      -0.0030  u    
Thallium-208                    0.194         0.0174  .040707      .042594      0.0078   u    
Thorium-232 (By Actinium-228)   0.663         0.0705  .13964       .14767       -0.018   u    
Thorium-234                     1.64          1.04    1.3636       1.3723       0.0042   u    
Uranium-235                     0.0597        0.136   .032337      .032565      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513132920007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-05          
Sample Description: 243564-001, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:32           Live Time: 2700   sec

Acquisition Time: 4/2/2013 15:20:18         Real Time: 2703   sec
Analysis Time: 4/2/2013 16:05            Dead Time: 0.10   %

Analysis Quantity: 3.600E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.629E-01      1.396E-01      1.477E-01      7.047E-02
Am-241    #AB   -7.323E-03      1.595E-01      1.595E-01      1.310E-01
Bi-212           1.001E+00      5.403E-01      5.427E-01      2.693E-01
Bi-214           5.246E-01      8.629E-02      8.953E-02      3.539E-02
Co-60     #AB    9.451E-03      2.416E-02      2.416E-02      1.850E-02
Cs-137    #AB   -6.583E-03      2.181E-02      2.181E-02      1.721E-02
Eu-152    #AB    3.490E-02      6.162E-02      6.166E-02      4.778E-02
Eu-154    #AB    2.623E-02      1.746E-01      1.746E-01      1.407E-01
K-40             8.977E+00      9.020E-01      1.009E+00      2.243E-01
Pa-234    #AB    2.643E-02      8.063E-02      8.090E-02      1.043E-01
Pb-212           6.052E-01      7.764E-02      9.237E-02      3.774E-02
Pb-214           6.168E-01      8.538E-02      9.202E-02      3.870E-02
Ra-226    #      1.103E+00      6.522E-01      6.565E-01      4.217E-01
Th-234    #      1.635E+00      1.364E+00      1.372E+00      1.042E+00
Tl-208           1.942E-01      4.071E-02      4.259E-02      1.743E-02
U-235     #AB    5.971E-02      3.234E-02      3.256E-02      1.355E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.548E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:05:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

Sample description                                             
243564-001, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_007.An1

Acquisition information
Start time:                 4/2/2013 15:20:18
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6000E+02) = 

7.5075E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:05:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1515

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.01       44.  34.68   0.74  1.840E-02    63.30   3.750  1.764E+00 Th234 

63.30   3.750  1.764E+00 Th234 
74.95      111.  18.08   0.86  2.850E-02
77.15      159.  13.33   0.86  3.014E-02
87.19       81.  20.82   0.87  3.672E-02
89.91       58.  28.80   0.87  3.821E-02
92.98       42.  49.10   0.88  3.990E-02    92.59   4.343  6.779E-01 Th234 

93.35   5.760  5.064E-01 U235  
93.35   4.100  7.114E-01 Ac228 
92.59   4.343  6.779E-01 Th234 
93.35   5.760  5.064E-01 U235  

93.27       57.  34.77   1.55  3.990E-02    92.59   4.343  9.184E-01 Th234 
93.35   5.760  6.860E-01 U235  
93.35   4.100  9.638E-01 Ac228 

143.52        6. 261.83   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.178E-02 U235  

186.01       64.  27.08   0.96  4.819E-02   185.72  57.000  6.507E-02 U235  
186.21   3.555  1.044E+00 Ra226 
185.72  57.000  6.507E-02 U235  

186.02       68.  29.56   0.81  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.103E+00 Ra226 

209.16       54.  32.00   0.34  4.604E-02
238.55      415.   6.33   0.93  4.319E-02   238.63  43.600  6.052E-01 Pb212 
241.76       82.  21.92   1.45  4.285E-02   242.00   7.268  7.358E-01 Pb214 
276.90       27.  40.49   1.05  3.962E-02   277.37   6.600  2.923E-01 Tl208 
294.98      166.  11.30   1.05  3.815E-02   295.22  18.414  6.397E-01 Pb214 
300.10       21.  50.36   1.07  3.774E-02   300.09   3.180  4.896E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:05:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.08       89.  19.68   1.30  3.494E-02   338.32  11.400  6.183E-01 Ac228 
351.74      270.   7.35   1.10  3.405E-02   351.93  35.600  6.050E-01 Pb214 
583.11      148.  10.16   0.66  2.416E-02   583.19  85.000  1.942E-01 Tl208 
609.29      214.   7.89   1.32  2.345E-02   609.31  45.490  5.345E-01 Bi214 
726.82       50.  26.98   0.31  2.078E-02   727.33   6.650  1.006E+00 Bi212 
785.92        8. 102.07   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.60       46.  20.31   1.03  1.851E-02   860.53  12.400  5.562E-01 Tl208 
873.01        2. 332.94   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.95        3. 244.99   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  4.098E-02 Pa234 
911.22      126.  11.21   0.90  1.779E-02   911.20  26.200  7.177E-01 Ac228 
945.27        5. 152.54   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  5.574E-02 Pa234 
968.88       59.  20.84   1.61  1.704E-02   968.96  15.900  6.044E-01 Ac228 

1120.30       73.  13.39   0.55  1.535E-02  1120.29  14.910  8.921E-01 Bi214 
1332.10        5. 127.80   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.77        8.  88.29   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.62      444.   4.83   1.58  1.254E-02  1460.82  10.550  8.977E+00 K40   
1764.44       29.  24.11   2.14  1.069E-02  1764.49  15.310  4.954E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

251.42    63.01       129.         3. 1.765E+02  994.79   0.742 TH-234  
299.33    74.99       170.        82. 2.894E+03   50.88   0.902  -        
308.09    77.19       172.       126. 4.194E+03   35.52   0.771  -        
348.49    87.30       122.        74. 2.013E+03   49.19   0.593  -      s 
359.36    90.02       115.        40. 1.047E+03   82.16   0.882  -      sM
835.59   209.16       104.        54. 1.181E+03   64.00   0.339 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:05:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.37    63.25       127.        41.     0.015    83.38   0.850 
U-235     372.69    93.35       190.        42.     0.016    98.19   0.878D
Ac-228    372.69    93.35       144.        57.     0.021    69.53   1.546D
Eu-154    487.66   122.12       135.        -9.    -0.003   383.15   0.905s
U-235     573.21   143.52       132.         6.     0.002   523.65   0.924s
U-235     645.22   161.54        93.        -2.    -0.001  1446.85   0.942s
U-235     743.06   186.01       119.        64.     0.024    54.16   0.963s
Ra-226    743.09   186.02       124.        68.     0.025    59.13   0.812s
U-235     820.88   205.48       120.        -9.    -0.003   364.45   0.981s
Pb-212    953.07   238.55       120.       410.     0.152    12.66   0.926 
Pb-214    965.90   241.76       104.        82.     0.031    43.84   1.454s
Tl-208   1106.39   276.90        51.        27.     0.010    80.98   1.046 
Pb-214   1178.65   294.98        66.       162.     0.060    22.60   1.054 
Pb-212   1199.13   300.10        65.        21.     0.008   100.73   1.066s
Ac-228   1350.98   338.08        69.        89.     0.033    39.36   1.301 
Pb-214   1405.62   351.74        52.       264.     0.098    14.70   1.104 
Tl-208   2330.88   583.11        31.       143.     0.053    20.32   0.665s
Bi-214   2435.60   609.29        34.       205.     0.076    15.77   1.321 
Cs-137   2638.71   660.06        25.        -4.    -0.002   331.24   1.374s
Eu-154   2890.85   723.09        39.        -5.    -0.002   386.60   1.424s
Bi-212   2905.80   726.82        33.        50.     0.019    53.96   0.308s
Bi-212   3142.26   785.92        27.         8.     0.003   204.14   1.473 
Tl-208   3441.10   860.60        13.        46.     0.017    40.61   1.033s
Eu-154   3490.73   873.01        23.         2.     0.001   665.88   1.542s
Pa-234   3522.53   880.95        22.         3.     0.001   489.97   1.547s
Ac-228   3643.66   911.22        26.       120.     0.045    22.43   0.904s
Pa-234   3779.94   945.27        23.         5.     0.002   305.08   1.597s
Eu-152   3860.09   965.30       120.        -2.    -0.001  1518.07   1.611s
Ac-228   3874.44   968.88        50.        59.     0.022    41.67   1.614 
Eu-154   4017.06  1004.51        26.        -3.    -0.001   462.88   1.641s
Bi-214   4480.57  1120.30         9.        73.     0.027    26.78   0.554s
Eu-154   5098.07  1274.52        27.        -1.     0.000  1825.74   1.833s
Co-60    5328.66  1332.10        14.         5.     0.002   255.60   1.873s
Eu-152   5635.72  1408.77        19.         8.     0.003   176.58   1.923s
K-40     5843.42  1460.62        21.       427.     0.158     9.65   1.580 
Bi-214   7060.77  1764.44        10.        29.     0.011    48.22   2.144s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:05:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6286E-01                                      5.12E+12             
911.20 7.177E-01  (P 7.047E-02 1.12E+01 2.62E+01 G  
968.96 6.044E-01 ?(P 1.685E-01 2.08E+01 1.59E+01 G  
338.32 6.183E-01  (P 1.356E-01 1.97E+01 1.14E+01 G  

Energy duplication    
93.35 9.638E-01 +   4.758E-01 3.48E+01 4.10E+00 XA 

Am-241   I  -7.3226E-03                                      1.58E+05             
59.54-7.323E-03 %(  1.310E-01 1.09E+03 3.59E+01 G  

Bi-212   N   1.0012E+00                                      5.12E+12             
727.33 1.006E+00  (  2.693E-01 2.70E+01 6.65E+00 G  
785.37 9.719E-01  (  1.529E+00 1.02E+02 1.11E+00 G  

1620.74 3.304E-02 &   1.377E+00 2.54E+03 1.51E+00 G  

Bi-214   N   5.2464E-01                                      5.84E+05             
609.31 5.345E-01  (P 3.539E-02 7.89E+00 4.55E+01 G  

1120.29 8.921E-01 + P 8.282E-02 1.34E+01 1.49E+01 G  
1764.49 4.954E-01 ?(  1.260E-01 2.41E+01 1.53E+01 G  

Co-60    T   9.4513E-03                                      1.93E+03             
1332.49 9.451E-03 ?(  1.850E-02 1.28E+02 1.00E+02 G  
1173.23 0.000E+00 -   2.116E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -6.5831E-03                                      1.10E+04             
661.66-6.583E-03 ?(  1.721E-02 1.66E+02 8.50E+01 G  

Eu-152   I   3.4898E-02                                      4.94E+03             
344.28-2.881E-04 %(  4.778E-02 1.01E+04 2.66E+01 G  
121.78-1.458E-03 %   5.762E-02 2.40E+03 2.84E+01 G  
778.90-6.299E-03 %   1.320E-01 1.28E+03 1.30E+01 G  
964.08-2.312E-02 &   2.878E-01 7.59E+02 1.45E+01 G  

1112.08-2.984E-03 %   1.373E-01 2.80E+03 1.34E+01 G  
1408.01 7.977E-02 ?(  1.059E-01 8.83E+01 2.09E+01 G  

Eu-154   I   2.6225E-02                                      3.14E+03             
873.18 2.623E-02 ?(  1.407E-01 3.33E+02 1.22E+01 G  
123.07-1.246E-02 +   3.872E-02 1.92E+02 4.04E+01 G  

1274.43-4.669E-03 &   6.970E-02 9.13E+02 3.49E+01 G  
723.30-3.168E-02 +   9.799E-02 1.93E+02 2.00E+01 G  

1004.72-3.013E-02 +   1.115E-01 2.31E+02 1.79E+01 G  
996.25 0.000E+00 -   2.609E-01 1.00E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.9769E+00                                      4.57E+11             
1460.82 8.977E+00  (P 2.243E-01 4.83E+00 1.06E+01 G  

Pa-234   N   2.6430E-02                                      1.63E+12             
131.30-3.704E-03 %(  1.043E-01 1.71E+03 1.82E+01 G  
569.50-4.793E-03 %   1.604E-01 2.04E+03 9.30E+00 G  
946.00 5.574E-02 ?(  1.335E-01 1.53E+02 1.35E+01 G  
880.52 4.098E-02 ?(  1.604E-01 2.45E+02 1.05E+01 G  
883.24 1.516E-04 %   1.678E-01 6.72E+04 9.70E+00 G  

Pb-212   N   6.0519E-01                                      5.12E+12             
238.63 6.052E-01  (P 3.774E-02 6.33E+00 4.36E+01 G  
300.09 4.896E-01 - P 4.344E-01 5.04E+01 3.18E+00 G  

Pb-214   N   6.1680E-01                                      5.84E+05             
351.93 6.050E-01  (P 3.870E-02 7.35E+00 3.56E+01 G  
295.22 6.397E-01  (P 7.523E-02 1.13E+01 1.84E+01 G  
242.00 7.358E-01 + P 2.117E-01 2.19E+01 7.27E+00 G  

Ra-226   N   1.1031E+00                                      5.84E+05             
186.21 1.103E+00 *(  4.217E-01 2.96E+01 3.56E+00 G  

Th-234   N   1.6354E+00                                      1.63E+12             
63.30 1.635E+00  (  1.042E+00 4.17E+01 3.75E+00 G  
92.59 0.000E+00 -   6.219E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.9424E-01                                      5.12E+12             
583.19 1.942E-01  (P 1.743E-02 1.02E+01 8.50E+01 G  
277.37 2.923E-01 + P 1.769E-01 4.05E+01 6.60E+00 G  
860.53 5.562E-01 + P 1.021E-01 2.03E+01 1.24E+01 G  

U-235    N   5.9708E-02                                      2.57E+11             
143.77 3.178E-02 &(  1.355E-01 2.62E+02 1.09E+01 G  
205.32-1.031E-01 +   3.040E-01 1.82E+02 5.02E+00 G  
163.36-2.086E-02 &   2.474E-01 7.23E+02 5.08E+00 G  
185.72 6.507E-02 *(  2.577E-02 2.71E+01 5.70E+01 G  

Energy duplication    
93.35 5.064E-01 *   3.888E-01 4.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.25       127.        41.     0.015    83.38   1.635E+00   
U-235       93.35       190.        42.     0.016    98.19   5.064E-01   
Eu-154     122.12       135.        -9.    -0.003   383.15  -1.246E-02   
U-235      143.52       132.         6.     0.002   523.65   3.178E-02   
U-235      161.54        93.        -2.    -0.001  1446.85  -2.086E-02   
U-235      186.01       119.        64.     0.024    54.16   6.507E-02   
U-235      205.48       120.        -9.    -0.003   364.45  -1.031E-01   
Cs-137     660.06        25.        -4.    -0.002   331.24  -6.583E-03   
Eu-154     723.09        39.        -5.    -0.002   386.60  -3.168E-02   
Eu-154     873.01        23.         2.     0.001   665.88   2.623E-02   
Pa-234     880.95        22.         3.     0.001   489.97   4.098E-02   
Pa-234     945.27        23.         5.     0.002   305.08   5.574E-02   
Eu-152     965.30       120.        -2.    -0.001  1518.07  -2.312E-02   
Eu-154    1004.51        26.        -3.    -0.001   462.88  -3.013E-02   
Eu-154    1274.52        27.        -1.     0.000  1825.74  -4.669E-03   
Co-60     1332.10        14.         5.     0.002   255.60   9.451E-03   
Eu-152    1408.77        19.         8.     0.003   176.58   7.977E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6286E-01    6.6286E-01   1.3964E-01    1.4767E-01  7.047E-02
Am-241 #A   -7.3213E-03   -7.3226E-03   1.5950E-01    1.5951E-01  1.310E-01
Bi-212       1.0012E+00    1.0012E+00   5.4025E-01    5.4268E-01  2.693E-01
Bi-214       5.2462E-01    5.2464E-01   8.6291E-02    8.9528E-02  3.539E-02
Co-60  #A    9.3123E-03    9.4513E-03   2.4157E-02    2.4161E-02  1.850E-02
Cs-137 #A   -6.5660E-03   -6.5831E-03   2.1806E-02    2.1808E-02  1.721E-02
Eu-152 #A    3.4697E-02    3.4898E-02   6.1624E-02    6.1656E-02  4.778E-02
Eu-154 #A    2.5988E-02    2.6225E-02   1.7463E-01    1.7464E-01  1.407E-01
K-40         8.9769E+00    8.9769E+00   9.0198E-01    1.0085E+00  2.243E-01
Pa-234 #A    2.6430E-02    2.6430E-02   8.0634E-02    8.0902E-02  1.043E-01
Pb-212       6.0519E-01    6.0519E-01   7.7638E-02    9.2372E-02  3.774E-02
Pb-214       6.1677E-01    6.1680E-01   8.5377E-02    9.2021E-02  3.870E-02
Ra-226 #     1.1030E+00    1.1031E+00   6.5224E-01    6.5652E-01  4.217E-01
Th-234 #     1.6354E+00    1.6354E+00   1.3636E+00    1.3723E+00  1.042E+00
Tl-208       1.9424E-01    1.9424E-01   4.0707E-02    4.2594E-02  1.743E-02
U-235  #A    5.9708E-02    5.9708E-02   3.2337E-02    3.2565E-02  1.355E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.368E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3684855E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-06                Received:        02/20/13                      
Lab ID:          243564-002                    Prepared:        03/01/13 15:15                
Matrix:          Soil                          Analyzed:        04/02/13 10:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00281 U       0.125          0.103            0.9     
Bismuth-212                           0.487           0.364          0.232                    
Bismuth-214                           0.388           0.0934         0.0438                   
Cesium-137                            0.00738 U       0.0259         0.0206           0.07    
Cobalt-60                             0.00321 U       0.0102         0.0206           0.03    
Europium-152                          0.0355          0.0687         0.0339           0.1     
Europium-154                          0.00856 U       0.0508         0.146            0.2     
Lead-212                              0.469           0.0740         0.0353                   
Lead-214                              0.482           0.0901         0.0409                   
Potassium-40                          8.24            0.953          0.278                    
Protactinium-234                      0.0859          0.0957         0.0795                   
Radium-226 (By Bismuth-214)           0.388           0.0934         0.0438           0.2     
Thallium-208                          0.154           0.0383         0.0161                   
Thorium-232 (By Actinium-228)         0.794           0.174          0.0629           0.9     
Thorium-234                           0.675 U         0.685          1.07                     
Uranium-235                           0.0491 U        0.0311         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-002                   Client ID : 12-PE-E0787-06        

Seqnum : 1513132920006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_006                                Batch         : 195921                       Time      : 02-APR-2013 10:58     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.00281      0.103   .12507       .12507       -0.018   u    
Bismuth-212                     0.487         0.232   .364         .36485       0.11     u    
Bismuth-214                     0.388         0.0438  .093411      .095063      -0.0030  u    
Cesium-137                      0.00738       0.0206  .025906      .025908      -0.00075 u    
Cobalt-60                       0.00321       0.0206  .010248      .010249      0.00053  u    
Europium-152                    0.0355        0.0339  .068671      .068701      0.011    u    
Europium-154                    0.00856       0.146   .05084       .050842      0.0037   u    
Lead-212                        0.469         0.0353  .074004      .083548      0.022    u    
Lead-214                        0.482         0.0409  .090132      .094044      0.016    u    
Potassium-40                    8.24          0.278   .95315       1.0392       -0.15    u    
Protactinium-234                0.0859        0.0795  .095723      .09808       0.011    u    
Radium-226 (By Bismuth-214)     0.388         0.0438  .093411      .095063      -0.0030  u    
Thallium-208                    0.154         0.0161  .038296      .039564      0.0078   u    
Thorium-232 (By Actinium-228)   0.794         0.0629  .17432       .18357       -0.018   u    
Thorium-234                     0.675         1.07    .68502       .688         0.0042   u    
Uranium-235                     0.0491        0.118   .031145      .031305      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513132920006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-06          
Sample Description: 243564-002, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:23           Live Time: 2700   sec

Acquisition Time: 4/2/2013 10:58:47         Real Time: 2702   sec
Analysis Time: 4/2/2013 11:43            Dead Time: 0.09   %

Analysis Quantity: 3.210E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.942E-01      1.743E-01      1.836E-01      6.294E-02
Am-241    #AB   -2.809E-03      1.251E-01      1.251E-01      1.028E-01
Bi-212    #      4.868E-01      3.640E-01      3.648E-01      2.322E-01
Bi-214           3.881E-01      9.341E-02      9.506E-02      4.375E-02
Co-60     #AB    3.212E-03      1.025E-02      1.025E-02      2.057E-02
Cs-137    #AB    7.377E-03      2.591E-02      2.591E-02      2.055E-02
Eu-152    #      3.553E-02      6.867E-02      6.870E-02      3.389E-02
Eu-154    #AB    8.565E-03      5.084E-02      5.084E-02      1.456E-01
K-40             8.236E+00      9.531E-01      1.039E+00      2.783E-01
Pa-234           8.588E-02      9.572E-02      9.808E-02      7.947E-02
Pb-212           4.689E-01      7.400E-02      8.355E-02      3.530E-02
Pb-214           4.823E-01      9.013E-02      9.404E-02      4.088E-02
Ra-226           1.084E+00      5.940E-01      5.986E-01      3.856E-01
Th-234    #AB    6.752E-01      6.850E-01      6.880E-01      1.068E+00
Tl-208           1.539E-01      3.830E-02      3.956E-02      1.607E-02
U-235     #AB    4.911E-02      3.115E-02      3.130E-02      1.183E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.296E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_006.An1               

Sample description                                             
243564-002, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_006.An1

Acquisition information
Start time:                 4/2/2013 10:58:47
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2100E+02) = 

8.4196E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1227

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.68       18.  86.42   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.802E-01 Th234 
77.28       95.  21.46   0.97  3.021E-02
93.03       32.  53.15   0.88  3.953E-02    92.59   4.343  5.846E-01 Th234 

93.35   5.760  4.367E-01 U235  
93.35   4.100  6.135E-01 Ac228 
92.59   4.343  5.846E-01 Th234 
93.35   5.760  4.367E-01 U235  

93.05       29.  54.09   0.70  3.990E-02    92.59   4.343  5.232E-01 Th234 
93.35   5.760  3.908E-01 U235  
93.35   4.100  5.490E-01 Ac228 

122.64        2. 837.42   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.39       17.  59.55   0.48  4.956E-02   131.30  18.200  5.878E-02 Pa234 
142.42        3. 442.75   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.637E-02 U235  
162.95        6. 248.18   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.200E-02 U235  
186.04       60.  27.40   0.65  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.084E+00 Ra226 
185.72  57.000  6.755E-02 U235  

186.11       47.  31.71   0.96  4.819E-02   185.72  57.000  5.330E-02 U235  
186.21   3.555  8.554E-01 Ra226 

205.32        4. 364.43   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.966E-02 U235  

238.53      289.   7.74   0.83  4.319E-02   238.63  43.600  4.693E-01 Pb212 
241.91       44.  30.12   0.80  4.285E-02   242.00   7.268  4.427E-01 Pb214 
295.20       92.  18.32   1.08  3.813E-02   295.22  18.414  3.887E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.12       18.  59.65   0.60  3.774E-02   300.09   3.180  4.626E-01 Pb212 
338.12       59.  20.26   0.88  3.494E-02   338.32  11.400  4.601E-01 Ac228 
351.84      191.   9.04   1.42  3.404E-02   351.93  35.600  4.903E-01 Pb214 
568.74       10.  84.65   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.17      106.  11.91   0.66  2.416E-02   583.19  85.000  1.539E-01 Tl208 
609.33      133.  11.29   1.51  2.345E-02   609.31  45.490  3.881E-01 Bi214 
661.57        4. 175.57   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.94       21.  37.39   1.43  2.078E-02   727.33   6.650  4.662E-01 Bi212 
785.13        4. 165.88   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
880.52        7.  86.99   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.15      119.  10.44   0.61  1.779E-02   911.20  26.200  7.942E-01 Ac228 
964.52        9.  96.64   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.84       43.  17.61   1.11  1.704E-02   968.96  15.900  4.956E-01 Ac228 

1113.00        1. 943.62   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.48       22.  32.26   0.59  1.535E-02  1120.29  14.910  3.043E-01 Bi214 
1170.85        3. 159.51   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.82        2. 296.80   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.08        5. 110.11   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      367.   5.51   1.14  1.254E-02  1460.82  10.550  8.236E+00 K40   
1764.29       14.  45.01   2.14  1.069E-02  1764.49  15.310  2.674E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.46    77.28       139.        95. 3.142E+03   42.92   0.967  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.09    63.68       106.        18.     0.006   172.83   0.850s
Th-234    371.42    93.03       130.        32.     0.012   106.29   0.877 
Ac-228    372.69    93.35        97.        29.     0.011   108.17   0.700D
Eu-152    485.84   121.66       128.        -7.    -0.003   438.94   0.904s
Eu-154    489.75   122.64       120.         2.     0.001  1674.83   0.905 
Pa-234    524.37   131.30        97.        13.     0.005   229.98   0.913s
U-235     568.81   142.42        80.         3.     0.001   885.51   0.924s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     650.88   162.95       102.         6.     0.002   496.37   0.942s
U-235     743.45   186.11        87.        47.     0.017    63.42   0.963s
Ra-226    743.18   186.04        82.        60.     0.022    54.80   0.651s
U-235     820.24   205.32        90.         4.     0.001   728.86   0.981s
Pb-212    953.01   238.53        84.       283.     0.105    15.48   0.826 
Pb-214    966.51   241.91        62.        44.     0.016    60.24   0.804 
Pb-214   1179.56   295.20        68.        88.     0.032    36.64   1.079 
Pb-212   1199.23   300.12        54.        18.     0.007   119.29   0.597s
Ac-228   1351.14   338.12        36.        59.     0.022    40.53   0.881 
Eu-152   1386.54   346.97        18.        -2.    -0.001   537.21   1.105s
Pb-214   1406.00   351.84        46.       191.     0.071    18.08   1.420s
Pa-234   2273.40   568.74        32.        10.     0.004   169.31   1.298 
Tl-208   2331.14   583.17        21.       101.     0.038    23.82   0.655s
Bi-214   2435.76   609.33        41.       133.     0.049    22.58   1.506 
Cs-137   2644.75   661.57        28.         4.     0.002   351.15   1.374s
Eu-154   2894.02   723.88        38.        -8.    -0.003   237.03   1.424s
Bi-212   2906.27   726.94        20.        21.     0.008    74.77   1.427s
Eu-152   3119.24   780.17        21.        -1.     0.000  1755.22   1.468s
Bi-212   3139.11   785.13        23.         4.     0.002   331.77   1.473s
Pa-234   3520.82   880.52        15.         7.     0.003   173.98   1.547 
Pa-234   3531.68   883.24        23.        -3.    -0.001   523.61   1.549 
Ac-228   3643.38   911.15        16.       119.     0.044    20.88   0.606s
Pa-234   3777.81   944.74        20.        -5.    -0.002   248.88   1.597s
Eu-152   3856.98   964.52        32.         9.     0.003   193.29   1.611s
Ac-228   3874.28   968.84         7.        43.     0.016    35.21   1.112s
Eu-152   4451.34  1113.00        25.         1.     0.000  1887.24   1.719s
Bi-214   4481.29  1120.48        14.        22.     0.008    64.51   0.590s
Co-60    4682.95  1170.85        10.         3.     0.001   319.02   1.763s
Eu-154   5099.27  1274.82        23.         2.     0.001   593.59   1.833s
Eu-152   5628.95  1407.08        10.         5.     0.002   220.22   1.923s
K-40     5844.00  1460.76        26.       349.     0.129    11.02   1.143s
Bi-212   6488.21  1621.57        12.        -2.    -0.001   650.97   2.058s
Bi-214   7060.15  1764.29        13.        14.     0.005    90.02   2.144s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9422E-01                                      5.12E+12             
911.20 7.942E-01  (P 6.294E-02 1.04E+01 2.62E+01 G  
968.96 4.956E-01 - P 7.069E-02 1.76E+01 1.59E+01 G  
338.32 4.601E-01 - P 1.098E-01 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 5.490E-01 -   4.379E-01 5.41E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.8089E-03                                      1.58E+05             
59.54-2.809E-03 &(  1.028E-01 2.23E+03 3.59E+01 G  

Bi-212   N   4.8680E-01                                      5.12E+12             
727.33 4.662E-01  (  2.322E-01 3.74E+01 6.65E+00 G  
785.37 6.101E-01 &(  1.595E+00 1.66E+02 1.11E+00 G  

1620.74-2.771E-01 -   1.440E+00 3.25E+02 1.51E+00 G  

Bi-214   N   3.8808E-01                                      5.84E+05             
609.31 3.881E-01  (P 4.375E-02 1.13E+01 4.55E+01 G  

1120.29 3.043E-01 - P 1.173E-01 3.23E+01 1.49E+01 G  
1764.49 2.674E-01 -   1.597E-01 4.50E+01 1.53E+01 G  

Co-60    T   3.2123E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.057E-02 1.00E+03 1.00E+02 G  
1173.23 6.429E-03 &(  1.575E-02 1.60E+02 9.98E+01 G  

Cs-137   I   7.3774E-03                                      1.10E+04             
661.66 7.377E-03 &(  2.055E-02 1.76E+02 8.50E+01 G  

Eu-152   I   3.5528E-02                                      4.94E+03             
344.28-7.898E-03 ?(  3.389E-02 2.69E+02 2.66E+01 G  
121.78-1.684E-02 +   6.003E-02 2.19E+02 2.84E+01 G  
778.90-9.046E-03 +   1.296E-01 8.78E+02 1.30E+01 G  
964.08 1.122E-01 ?(  1.675E-01 9.66E+01 1.45E+01 G  

1112.08 1.146E-02 ?(  1.768E-01 9.44E+02 1.34E+01 G  
1408.01 5.308E-02 ?(  8.714E-02 1.10E+02 2.09E+01 G  

Eu-154   I   8.5648E-03                                      3.14E+03             
873.18 8.066E-03 %(  1.456E-01 1.10E+03 1.22E+01 G  
123.07 2.977E-03 ?(  4.092E-02 8.37E+02 4.04E+01 G  

1274.43 1.521E-02 ?(  7.254E-02 2.97E+02 3.49E+01 G  
723.30-5.826E-02 +   1.084E-01 1.19E+02 2.00E+01 G  

1004.72 4.703E-03 %   1.124E-01 1.46E+03 1.79E+01 G  
996.25 4.833E-03 %   1.640E-01 2.07E+03 1.05E+01 G  

K-40     N   8.2357E+00                                      4.57E+11             
1460.82 8.236E+00  (P 2.783E-01 5.51E+00 1.06E+01 G  

Pa-234   N   8.5875E-02                                      1.63E+12             
131.30 4.327E-02 ?(  7.947E-02 1.15E+02 1.82E+01 G  
569.50 1.380E-01  (  1.786E-01 8.47E+01 9.30E+00 G  
946.00-7.235E-02 +   1.392E-01 1.24E+02 1.35E+01 G  
880.52 1.136E-01  (  1.466E-01 8.70E+01 1.05E+01 G  
883.24-4.750E-02 -   1.992E-01 2.62E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.6888E-01                                      5.12E+12             
238.63 4.693E-01  (P 3.530E-02 7.74E+00 4.36E+01 G  
300.09 4.626E-01  (P 4.456E-01 5.96E+01 3.18E+00 G  

Pb-214   N   4.8225E-01                                      5.84E+05             
351.93 4.903E-01  (P 4.088E-02 9.04E+00 3.56E+01 G  
295.22 3.887E-01 - P 8.563E-02 1.83E+01 1.84E+01 G  
242.00 4.427E-01  (P 1.834E-01 3.01E+01 7.27E+00 G  

Ra-226   N   1.0841E+00                                      5.84E+05             
186.21 1.084E+00  (  3.856E-01 2.74E+01 3.56E+00 G  

Th-234   N   6.7523E-01                                      1.63E+12             
63.30 7.802E-01  (  1.068E+00 8.64E+01 3.75E+00 G  
92.59 5.846E-01  (  4.829E-01 5.31E+01 4.34E+00 G  

Tl-208   N   1.5391E-01                                      5.12E+12             
583.19 1.539E-01  (P 1.607E-02 1.19E+01 8.50E+01 G  
277.37-6.558E-03 % P 2.469E-01 1.00E+03 6.60E+00 G  
860.53-2.023E-02 % P 1.249E-01 1.00E+03 1.24E+01 G  

U-235    N   4.9108E-02                                      2.57E+11             
143.77 1.637E-02 ?(  1.183E-01 4.43E+02 1.09E+01 G  
205.32 4.966E-02 &(  2.951E-01 3.64E+02 5.02E+00 G  
163.36 7.200E-02 &(  2.903E-01 2.48E+02 5.08E+00 G  
185.72 5.330E-02  (  2.472E-02 3.17E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 -   3.707E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

70 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 11:43:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.68       106.        18.     0.006   172.83   7.802E-01   
Th-234      93.03       130.        32.     0.012   106.29   5.846E-01   
Eu-152     121.66       128.        -7.    -0.003   438.94  -1.684E-02   
Eu-154     122.64       120.         2.     0.001  1674.83   2.977E-03   
U-235      142.42        80.         3.     0.001   885.51   1.637E-02   
U-235      162.95       102.         6.     0.002   496.37   7.200E-02   
U-235      186.11        87.        47.     0.017    63.42   5.330E-02   
U-235      205.32        90.         4.     0.001   728.86   4.966E-02   
Eu-152     346.97        18.        -2.    -0.001   537.21  -7.898E-03   
Cs-137     661.57        28.         4.     0.002   351.15   7.377E-03   
Eu-154     723.88        38.        -8.    -0.003   237.03  -5.826E-02   
Bi-212     726.94        20.        21.     0.008    74.77   4.662E-01   
Eu-152     780.17        21.        -1.     0.000  1755.22  -9.046E-03   
Bi-212     785.13        23.         4.     0.002   331.77   6.101E-01   
Eu-152     964.52        32.         9.     0.003   193.29   1.122E-01   
Eu-152    1113.00        25.         1.     0.000  1887.24   1.146E-02   
Co-60     1170.85        10.         3.     0.001   319.02   6.429E-03   
Eu-154    1274.82        23.         2.     0.001   593.59   1.521E-02   
Eu-152    1407.08        10.         5.     0.002   220.22   5.308E-02   
Bi-212    1621.57        12.        -2.    -0.001   650.97  -2.771E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9422E-01    7.9422E-01   1.7432E-01    1.8357E-01  6.294E-02
Am-241 #A   -2.8084E-03   -2.8089E-03   1.2507E-01    1.2507E-01  1.028E-01
Bi-212 #     4.8680E-01    4.8680E-01   3.6400E-01    3.6485E-01  2.322E-01
Bi-214       3.8806E-01    3.8808E-01   9.3411E-02    9.5063E-02  4.375E-02
Co-60  #A    3.1652E-03    3.2123E-03   1.0248E-02    1.0249E-02  2.057E-02
Cs-137 #A    7.3583E-03    7.3774E-03   2.5906E-02    2.5908E-02  2.055E-02
Eu-152 #C    3.5324E-02    3.5528E-02   6.8671E-02    6.8701E-02  3.389E-02
Eu-154 #A    8.4877E-03    8.5648E-03   5.0840E-02    5.0842E-02  1.456E-01
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K-40         8.2357E+00    8.2357E+00   9.5315E-01    1.0392E+00  2.783E-01
Pa-234  C    8.5875E-02    8.5875E-02   9.5723E-02    9.8080E-02  7.947E-02
Pb-212       4.6888E-01    4.6888E-01   7.4004E-02    8.3548E-02  3.530E-02
Pb-214       4.8223E-01    4.8225E-01   9.0132E-02    9.4044E-02  4.088E-02
Ra-226       1.0840E+00    1.0841E+00   5.9403E-01    5.9856E-01  3.856E-01
Th-234 #A    6.7523E-01    6.7523E-01   6.8502E-01    6.8800E-01  1.068E+00
Tl-208       1.5391E-01    1.5391E-01   3.8296E-02    3.9564E-02  1.607E-02
U-235  #A    4.9108E-02    4.9108E-02   3.1145E-02    3.1305E-02  1.183E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.161E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.1607090E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-07                Received:        02/20/13                      
Lab ID:          243564-003                    Prepared:        03/04/13 09:25                
Matrix:          Soil                          Analyzed:        04/02/13 10:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:30                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0729 U        0.163          0.130             0.9     
Bismuth-212                          0.795           0.418          0.212                     
Bismuth-214                          0.417           0.0904         0.0399                    
Cesium-137                           0.00596 U       0.0218         0.0172            0.07    
Cobalt-60                           -0.00860 U       0.0323         0.0255            0.03    
Europium-152                         0.0355 U        0.0824         0.0491            0.1     
Europium-154                         0.0255 U        0.0775         0.137             0.2     
Lead-212                             0.425           0.0741         0.0387                    
Lead-214                             0.511           0.112          0.0551                    
Potassium-40                         8.95            0.941          0.230                     
Protactinium-234                    -0.00437 U       0.00892        0.0983                    
Radium-226 (By Bismuth-214)          0.417           0.0904         0.0399            0.2     
Thallium-208                         0.187           0.0433         0.0194                    
Thorium-232 (By Actinium-228)        0.635           0.158          0.0718            0.9     
Thorium-234                          0.438 U         0.343          1.04                      
Uranium-235                          0.0733 U        0.0381         0.114             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-003                   Client ID : 12-PE-E0787-07        

Seqnum : 1513132920005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_005                                Batch         : 195921                       Time      : 02-APR-2013 10:11     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0729        0.130   .16254       .16263       -0.018   u    
Bismuth-212                     0.795         0.212   .41812       .4201        0.11     u    
Bismuth-214                     0.417         0.0399  .090391      .09236       -0.0030  u    
Cesium-137                      0.00596       0.0172  .021808      .021809      -0.00075 u    
Cobalt-60                       -0.00860      0.0255  .032278      .032281      0.00053  u    
Europium-152                    0.0355        0.0491  .082391      .082416      0.011    u    
Europium-154                    0.0255        0.137   .077529      .07754       0.0037   u    
Lead-212                        0.425         0.0387  .074145      .082069      0.022    u    
Lead-214                        0.511         0.0551  .11207       .11562       0.016    u    
Potassium-40                    8.95          0.230   .94124       1.0433       -0.15    u    
Protactinium-234                -0.00437      0.0983  .0089151     .0089812     0.011    u    
Radium-226 (By Bismuth-214)     0.417         0.0399  .090391      .09236       -0.0030  u    
Thallium-208                    0.187         0.0194  .043319      .044971      0.0078   u    
Thorium-232 (By Actinium-228)   0.635         0.0718  .15796       .16453       -0.018   u    
Thorium-234                     0.438         1.04    .34265       .34515       0.0042   u    
Uranium-235                     0.0733        0.114   .038064      .038355      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513132920005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-07          
Sample Description: 243564-003, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:30           Live Time: 2700   sec

Acquisition Time: 4/2/2013 10:11:10         Real Time: 2702   sec
Analysis Time: 4/2/2013 10:56            Dead Time: 0.09   %

Analysis Quantity: 3.200E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.354E-01      1.580E-01      1.645E-01      7.184E-02
Am-241    #AB    7.292E-02      1.625E-01      1.626E-01      1.296E-01
Bi-212           7.954E-01      4.181E-01      4.201E-01      2.116E-01
Bi-214           4.172E-01      9.039E-02      9.236E-02      3.987E-02
Co-60     #AB   -8.602E-03      3.228E-02      3.228E-02      2.554E-02
Cs-137    #AB    5.958E-03      2.181E-02      2.181E-02      1.720E-02
Eu-152    #AB    3.551E-02      8.239E-02      8.242E-02      4.910E-02
Eu-154    #AB    2.547E-02      7.753E-02      7.754E-02      1.373E-01
K-40             8.952E+00      9.412E-01      1.043E+00      2.304E-01
Pa-234    #AB   -4.373E-03      8.915E-03      8.981E-03      9.833E-02
Pb-212           4.254E-01      7.414E-02      8.207E-02      3.871E-02
Pb-214           5.108E-01      1.121E-01      1.156E-01      5.512E-02
Ra-226           1.353E+00      6.078E-01      6.147E-01      3.833E-01
Th-234    #AB    4.382E-01      3.426E-01      3.452E-01      1.044E+00
Tl-208           1.871E-01      4.332E-02      4.497E-02      1.935E-02
U-235     #AB    7.334E-02      3.806E-02      3.835E-02      1.141E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.393E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

Sample description                                             
243564-003, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_005.An1

Acquisition information
Start time:                 4/2/2013 10:11:10
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2000E+02) = 

8.4459E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1296

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.14       13. 111.46   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.76       59.  26.60   0.86  2.839E-02
77.21      115.  14.49   0.86  3.022E-02
93.09       66.  26.85   0.58  3.990E-02    93.35   4.100  1.253E+00 Ac228 

93.35   5.760  8.915E-01 U235  
93.46       42.  38.70   0.88  3.990E-02    92.59   4.343  7.667E-01 Th234 

93.35   4.100  8.046E-01 Ac228 
93.35   5.760  5.727E-01 U235  
92.59   4.343  7.667E-01 Th234 

93.49       42.  39.10   0.88  3.953E-02    92.59   4.343  7.638E-01 Th234 
93.35   4.100  8.015E-01 Ac228 
93.35   5.760  5.705E-01 U235  

142.71       15.  86.33   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  8.414E-02 U235  

185.94       74.  22.47   1.08  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.352E+00 Ra226 
185.72  57.000  8.427E-02 U235  

185.96       63.  25.95   0.96  4.819E-02   185.72  57.000  7.171E-02 U235  
186.21   3.555  1.151E+00 Ra226 

205.14        5. 283.00   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.822E-02 U235  

238.60      262.   8.53   1.06  4.318E-02   238.63  43.600  4.254E-01 Pb212 
241.79       56.  28.64   0.30  4.285E-02   242.00   7.268  5.616E-01 Pb214 
277.36       17.  71.79   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.09      109.  15.16   1.41  3.813E-02   295.22  18.414  4.849E-01 Pb214 
338.04       92.  20.12   0.57  3.496E-02   338.32  11.400  7.089E-01 Ac228 
343.66        2. 463.38   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.74      206.  10.63   1.00  3.405E-02   351.93  35.600  5.138E-01 Pb214 
511.01      121.  14.04   0.39  2.644E-02
570.39        5. 169.41   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.20      129.  11.17   1.22  2.416E-02   583.19  85.000  1.893E-01 Tl208 
609.36      141.  10.20   1.38  2.345E-02   609.31  45.490  4.133E-01 Bi214 
660.36        4. 183.02   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.18       36.  26.28   0.64  2.078E-02   727.33   6.650  8.126E-01 Bi212 
784.91        4. 150.89   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.63       12.  50.17   1.53  1.851E-02   860.53  12.400  1.634E-01 Tl208 
880.24        2. 356.57   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25       90.  13.01   1.07  1.779E-02   911.20  26.200  6.034E-01 Ac228 
964.85        7. 116.02   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.28       30.  27.46   1.61  1.704E-02   968.96  15.900  3.489E-01 Ac228 
996.25        3. 152.21   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.90       43.  21.32   0.33  1.535E-02  1120.29  14.910  5.936E-01 Bi214 
1460.65      379.   5.03   1.91  1.254E-02  1460.82  10.550  8.952E+00 K40   
1620.63        5.  60.26   2.06  1.151E-02  1620.74   1.510  8.385E-01 Bi212 
1764.47       22.  25.11   2.14  1.069E-02  1764.49  15.310  4.285E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.74    74.85       102.        51. 1.796E+03   62.62   0.359  -      s 
308.51    77.29       116.        98. 3.253E+03   38.84   0.699  -        

2042.53   511.01        47.       121. 4.584E+03   28.09   0.386 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.94    60.14        94.        13.     0.005   222.92   0.846s
Th-234    373.26    93.49       113.        42.     0.016    78.20   0.877s
Ac-228    372.69    93.35        98.        66.     0.024    53.70   0.578D
U-235     372.69    93.35       112.        42.     0.016    77.41   0.878D
Eu-152    485.72   121.63       125.        -7.    -0.003   463.29   0.904s
Eu-154    485.38   121.55        92.        -6.    -0.002   446.60   0.905s
Pa-234    521.97   130.70       148.       -17.    -0.006   203.88   0.913s
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     569.97   142.71        74.        15.     0.005   172.65   0.924s
U-235     651.79   163.18       133.        -2.    -0.001  1607.61   0.942s
U-235     742.85   185.96       102.        63.     0.023    51.90   0.963 
Ra-226    742.76   185.94        81.        74.     0.027    44.94   1.075 
U-235     819.50   205.14       101.         5.     0.002   566.01   0.981s
Pb-212    953.26   238.60       100.       256.     0.095    17.06   1.058 
Pb-214    966.03   241.79        87.        56.     0.021    57.29   0.305s
Tl-208   1108.24   277.36        72.        17.     0.006   143.58   1.046s
Pb-214   1179.11   295.09        67.       109.     0.040    30.33   1.408s
Ac-228   1350.83   338.04        75.        90.     0.033    40.23   0.569s
Eu-152   1373.30   343.66        38.         2.     0.001   926.75   1.105s
Pb-214   1405.62   351.74        84.       199.     0.074    21.25   0.997 
Pa-234   2280.03   570.39        31.         5.     0.002   338.82   1.298s
Tl-208   2331.26   583.20        30.       124.     0.046    22.34   1.219 
Bi-214   2435.89   609.36        34.       141.     0.052    20.40   1.383 
Cs-137   2639.90   660.36        20.         4.     0.001   366.04   1.374s
Eu-154   2899.59   725.27        50.       -11.    -0.004   192.54   1.424s
Bi-212   2907.24   727.18        16.        36.     0.013    52.57   0.637s
Bi-212   3138.21   784.91        20.         4.     0.002   301.77   1.473 
Tl-208   3441.20   860.63        18.        12.     0.004   100.33   1.532s
Pa-234   3519.70   880.24        20.         2.     0.001   713.13   1.547s
Pa-234   3532.26   883.38        26.        -3.    -0.001   579.58   1.549s
Ac-228   3643.79   911.25        21.        90.     0.033    26.02   1.074s
Pa-234   3784.61   946.44        30.        -5.    -0.002   314.16   1.597s
Eu-152   3858.32   964.85        29.         7.     0.003   232.03   1.611s
Ac-228   3876.04   969.28        23.        30.     0.011    54.93   1.614 
Eu-154   3984.00   996.25         9.         3.     0.001   304.41   1.635s
Eu-154   4015.65  1004.16        17.        -2.    -0.001   492.47   1.641s
Eu-152   4448.72  1112.34        22.        -3.    -0.001   536.13   1.719s
Bi-214   4478.95  1119.90        17.        43.     0.016    42.65   0.333s
Co-60    4693.50  1173.48        25.        -2.    -0.001   953.93   1.763s
Co-60    5331.27  1332.75        22.        -4.    -0.001   375.24   1.873s
Eu-152   5633.01  1408.09        18.        -1.     0.000  1322.54   1.923s
K-40     5843.54  1460.65        17.       379.     0.140    10.05   1.914 
Bi-212   6484.47  1620.63         2.         5.     0.002   120.52   2.058s
Bi-214   7060.89  1764.47         5.        22.     0.008    50.22   2.144s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3540E-01                                      5.12E+12             
911.20 6.034E-01  (P 7.184E-02 1.30E+01 2.62E+01 G  
968.96 3.489E-01 - P 1.286E-01 2.75E+01 1.59E+01 G  
338.32 7.089E-01  (P 1.582E-01 2.01E+01 1.14E+01 G  

Energy duplication    
93.35 1.253E+00 +   4.399E-01 2.68E+01 4.10E+00 XA 

Am-241   I   7.2916E-02                                      1.58E+05             
59.54 7.292E-02 &(  1.296E-01 1.11E+02 3.59E+01 G  

Bi-212   N   7.9541E-01                                      5.12E+12             
727.33 8.126E-01  (  2.116E-01 2.63E+01 6.65E+00 G  
785.37 6.337E-01  (  1.495E+00 1.51E+02 1.11E+00 G  

1620.74 8.385E-01 ?(  5.323E-01 6.03E+01 1.51E+00 G  

Bi-214   N   4.1716E-01                                      5.84E+05             
609.31 4.133E-01  (P 3.987E-02 1.02E+01 4.55E+01 G  

1120.29 5.936E-01 + P 1.296E-01 2.13E+01 1.49E+01 G  
1764.49 4.285E-01 ?(  9.595E-02 2.51E+01 1.53E+01 G  

Co-60    T  -8.6022E-03                                      1.93E+03             
1332.49-8.602E-03 ?(  2.554E-02 1.88E+02 1.00E+02 G  
1173.23-3.234E-03 +   2.504E-02 4.77E+02 9.98E+01 G  

Cs-137   I   5.9577E-03                                      1.10E+04             
661.66 5.958E-03 ?(  1.720E-02 1.83E+02 8.50E+01 G  

Eu-152   I   3.5509E-02                                      4.94E+03             
344.28 6.512E-03 &(  4.910E-02 4.63E+02 2.66E+01 G  
121.78-1.581E-02 +   5.954E-02 2.32E+02 2.84E+01 G  
778.90-2.963E-03 %   1.507E-01 3.09E+03 1.30E+01 G  
964.08 8.868E-02 &(  1.602E-01 1.16E+02 1.45E+01 G  

1112.08-3.858E-02 +   1.657E-01 2.68E+02 1.34E+01 G  
1408.01-1.065E-02 &   1.145E-01 6.61E+02 2.09E+01 G  

Eu-154   I   2.5468E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.373E-01 1.00E+03 1.22E+01 G  
123.07-9.905E-03 +   3.584E-02 2.23E+02 4.04E+01 G  

1274.43 3.131E-04 %   6.197E-02 1.20E+04 3.49E+01 G  
723.30-8.240E-02 +   1.241E-01 9.63E+01 2.00E+01 G  

1004.72-2.619E-02 +   1.026E-01 2.46E+02 1.79E+01 G  
996.25 5.499E-02 ?(  1.278E-01 1.52E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 10:56:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.9520E+00                                      4.57E+11             
1460.82 8.952E+00  (P 2.304E-01 5.03E+00 1.06E+01 G  

Pa-234   N  -4.3727E-03                                      1.63E+12             
131.30-6.024E-02 ?(  9.833E-02 1.02E+02 1.82E+01 G  
569.50 6.622E-02 ?(  1.780E-01 1.69E+02 9.30E+00 G  
946.00-6.857E-02 +   1.703E-01 1.57E+02 1.35E+01 G  
880.52 2.994E-02 &(  1.720E-01 3.57E+02 1.05E+01 G  
883.24-4.517E-02 +   2.106E-01 2.90E+02 9.70E+00 G  

Pb-212   N   4.2544E-01                                      5.12E+12             
238.63 4.254E-01  (P 3.871E-02 8.53E+00 4.36E+01 G  
300.09-1.187E-01 % P 4.507E-01 6.59E+02 3.18E+00 G  

Pb-214   N   5.1077E-01                                      5.84E+05             
351.93 5.138E-01  (P 5.512E-02 1.06E+01 3.56E+01 G  
295.22 4.849E-01  (P 8.507E-02 1.52E+01 1.84E+01 G  
242.00 5.616E-01  (P 2.184E-01 2.86E+01 7.27E+00 G  

Ra-226   N   1.3525E+00                                      5.84E+05             
186.21 1.352E+00  (  3.833E-01 2.25E+01 3.56E+00 G  

Th-234   N   4.3816E-01                                      1.63E+12             
63.30 6.106E-02 %(  1.044E+00 1.04E+03 3.75E+00 G  
92.59 7.638E-01 &(  4.520E-01 3.91E+01 4.34E+00 G  

Tl-208   N   1.8711E-01                                      5.12E+12             
583.19 1.893E-01  (P 1.935E-02 1.12E+01 8.50E+01 G  
277.37 2.039E-01 &(P 2.357E-01 7.18E+01 6.60E+00 G  
860.53 1.634E-01 ?(P 1.332E-01 5.02E+01 1.24E+01 G  

U-235    N   7.3338E-02                                      2.57E+11             
143.77 8.414E-02 ?(  1.141E-01 8.63E+01 1.09E+01 G  
205.32 6.822E-02 ?(  3.142E-01 2.83E+02 5.02E+00 G  
163.36-2.526E-02 -   3.332E-01 8.04E+02 5.08E+00 G  
185.72 7.171E-02  (  2.680E-02 2.60E+01 5.70E+01 G  

Energy duplication    
93.35 5.727E-01 *   3.350E-01 3.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.14        94.        13.     0.005   222.92   7.292E-02   
Th-234      93.49       113.        42.     0.016    78.20   7.638E-01   
U-235       93.35       112.        42.     0.016    77.41   5.727E-01   
Eu-152     121.63       125.        -7.    -0.003   463.29  -1.581E-02   
Eu-154     121.55        92.        -6.    -0.002   446.60  -9.905E-03   
Pa-234     130.70       148.       -17.    -0.006   203.88  -6.024E-02   
U-235      142.71        74.        15.     0.005   172.65   8.414E-02   
U-235      163.18       133.        -2.    -0.001  1607.61  -2.526E-02   
U-235      185.96       102.        63.     0.023    51.90   7.171E-02   
U-235      205.14       101.         5.     0.002   566.01   6.822E-02   
Eu-152     343.66        38.         2.     0.001   926.75   6.512E-03   
Pa-234     570.39        31.         5.     0.002   338.82   6.622E-02   
Cs-137     660.36        20.         4.     0.001   366.04   5.958E-03   
Eu-154     725.27        50.       -11.    -0.004   192.54  -8.240E-02   
Pa-234     880.24        20.         2.     0.001   713.13   2.994E-02   
Pa-234     883.38        26.        -3.    -0.001   579.58  -4.517E-02   
Pa-234     946.44        30.        -5.    -0.002   314.16  -6.857E-02   
Eu-152     964.85        29.         7.     0.003   232.03   8.868E-02   
Eu-154     996.25         9.         3.     0.001   304.41   5.499E-02   
Eu-154    1004.16        17.        -2.    -0.001   492.47  -2.619E-02   
Eu-152    1112.34        22.        -3.    -0.001   536.13  -3.858E-02   
Co-60     1173.48        25.        -2.    -0.001   953.93  -3.234E-03   
Co-60     1332.75        22.        -4.    -0.001   375.24  -8.602E-03   
Eu-152    1408.09        18.        -1.     0.000  1322.54  -1.065E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3540E-01    6.3540E-01   1.5796E-01    1.6453E-01  7.184E-02
Am-241 #A    7.2903E-02    7.2916E-02   1.6254E-01    1.6263E-01  1.296E-01
Bi-212       7.9541E-01    7.9541E-01   4.1812E-01    4.2010E-01  2.116E-01
Bi-214       4.1714E-01    4.1716E-01   9.0391E-02    9.2360E-02  3.987E-02
Co-60  #A   -8.4763E-03   -8.6022E-03   3.2278E-02    3.2281E-02  2.554E-02
Cs-137 #A    5.9423E-03    5.9577E-03   2.1808E-02    2.1809E-02  1.720E-02
Eu-152 #A    3.5305E-02    3.5509E-02   8.2391E-02    8.2416E-02  4.910E-02
Eu-154 #A    2.5239E-02    2.5468E-02   7.7529E-02    7.7540E-02  1.373E-01
K-40         8.9520E+00    8.9520E+00   9.4124E-01    1.0433E+00  2.304E-01
Pa-234 #A   -4.3727E-03   -4.3727E-03   8.9151E-03    8.9812E-03  9.833E-02
Pb-212       4.2544E-01    4.2544E-01   7.4145E-02    8.2069E-02  3.871E-02
Pb-214       5.1075E-01    5.1077E-01   1.1207E-01    1.1562E-01  5.512E-02
Ra-226       1.3524E+00    1.3525E+00   6.0782E-01    6.1470E-01  3.833E-01
Th-234 #A    4.3816E-01    4.3816E-01   3.4265E-01    3.4515E-01  1.044E+00
Tl-208       1.8711E-01    1.8711E-01   4.3319E-02    4.4971E-02  1.935E-02
U-235  #A    7.3338E-02    7.3338E-02   3.8064E-02    3.8355E-02  1.141E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.328E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3275749E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-08                Received:        02/20/13                      
Lab ID:          243564-004                    Prepared:        03/04/13 09:31                
Matrix:          Soil                          Analyzed:        04/03/13 13:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.139          0.136            0.9     
Bismuth-212                           0.586           0.365          0.240                    
Bismuth-214                           0.461           0.0817         0.0315                   
Cesium-137                           -0.00404 U       0.0233         0.0188           0.07    
Cobalt-60                            -0.00710 U       0.0243         0.0189           0.03    
Europium-152                          0.0327 U        0.0824         0.0541           0.1     
Europium-154                          0.0459 U        0.100          0.149            0.2     
Lead-212                              0.548           0.0763         0.0374                   
Lead-214                              0.501           0.0829         0.0405                   
Potassium-40                          9.06            0.915          0.228                    
Protactinium-234                      0.0177 U        0.0369         0.0864                   
Radium-226 (By Bismuth-214)           0.461           0.0817         0.0315           0.2     
Thallium-208                          0.188           0.0472         0.0214                   
Thorium-232 (By Actinium-228)         0.621           0.109          0.0717           0.9     
Thorium-234                           0.708 U         0.399          1.08                     
Uranium-235                           0.163           0.148          0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-004                   Client ID : 12-PE-E0787-08        

Seqnum : 1513134360008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_008                                Batch         : 195921                       Time      : 03-APR-2013 13:08     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0             0.136   .13941       .13941       -0.018   u    
Bismuth-212                     0.586         0.240   .36493       .36616       0.11     u    
Bismuth-214                     0.461         0.0315  .081668      .084316      -0.0030  u    
Cesium-137                      -0.00404      0.0188  .023348      .023349      -0.00075 u    
Cobalt-60                       -0.00710      0.0189  .024277      .024279      0.00053  u    
Europium-152                    0.0327        0.0541  .082352      .082374      0.011    u    
Europium-154                    0.0459        0.149   .1002        .10022       0.0037   u    
Lead-212                        0.548         0.0374  .076274      .088741      0.022    u    
Lead-214                        0.501         0.0405  .082932      .087492      0.016    u    
Potassium-40                    9.06          0.228   .91537       1.0225       -0.15    u    
Protactinium-234                0.0177        0.0864  .036856      .037117      0.011    u    
Radium-226 (By Bismuth-214)     0.461         0.0315  .081668      .084316      -0.0030  u    
Thallium-208                    0.188         0.0214  .047193      .048726      0.0078   u    
Thorium-232 (By Actinium-228)   0.621         0.0717  .10916       .11807       -0.018   u    
Thorium-234                     0.708         1.08    .39919       .40477       0.0042   u    
Uranium-235                     0.163         0.113   .14822       .14859       0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-08          
Sample Description: 243564-004, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:01           Live Time: 2700   sec

Acquisition Time: 4/3/2013 13:08:54         Real Time: 2703   sec
Analysis Time: 4/3/2013 13:54            Dead Time: 0.10   %

Analysis Quantity: 3.510E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.211E-01      1.092E-01      1.181E-01      7.171E-02
Am-241    #AB    0.000E+00      1.394E-01      1.394E-01      1.356E-01
Bi-212    #      5.861E-01      3.649E-01      3.662E-01      2.399E-01
Bi-214           4.611E-01      8.167E-02      8.432E-02      3.149E-02
Co-60     #AB   -7.102E-03      2.428E-02      2.428E-02      1.894E-02
Cs-137    #AB   -4.035E-03      2.335E-02      2.335E-02      1.880E-02
Eu-152    #AB    3.268E-02      8.235E-02      8.237E-02      5.410E-02
Eu-154    #AB    4.588E-02      1.002E-01      1.002E-01      1.486E-01
K-40             9.065E+00      9.154E-01      1.023E+00      2.279E-01
Pa-234    #AB    1.765E-02      3.686E-02      3.712E-02      8.642E-02
Pb-212           5.485E-01      7.627E-02      8.874E-02      3.735E-02
Pb-214           5.008E-01      8.293E-02      8.749E-02      4.048E-02
Ra-226    #      8.649E-01      5.946E-01      5.975E-01      4.481E-01
Th-234    #AB    7.080E-01      3.992E-01      4.048E-01      1.081E+00
Tl-208           1.878E-01      4.719E-02      4.873E-02      2.140E-02
U-235     #      1.633E-01      1.482E-01      1.486E-01      1.134E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.380E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_008.An1               

Sample description                                             
243564-004, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_008.An1

Acquisition information
Start time:                 4/3/2013 13:08:54
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5100E+02) = 

7.7000E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1095

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.33        5. 349.04   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.897E-01 Th234 
74.89       90.  19.84   0.85  2.841E-02
77.19      153.  12.38   0.85  3.013E-02
87.36       63.  28.21   0.64  3.675E-02
92.87       72.  25.65   1.02  3.967E-02    92.59   4.343  1.196E+00 Th234 

93.35   5.760  8.935E-01 U235  
93.35   4.100  1.255E+00 Ac228 
92.59   4.343  1.196E+00 Th234 
93.35   5.760  8.935E-01 U235  

145.23       25.  57.29   0.92  5.013E-02   143.77  10.940  1.283E-01 U235  
143.77  10.940  1.283E-01 U235  

163.16       21.  70.43   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.385E-01 U235  

186.09       52.  34.37   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.649E-01 Ra226 
185.72  57.000  5.390E-02 U235  

186.10       54.  32.84   0.96  4.819E-02   185.72  57.000  5.568E-02 U235  
186.21   3.555  8.936E-01 Ra226 

238.52      368.   6.85   0.99  4.319E-02   238.63  43.600  5.484E-01 Pb212 
241.84       83.  22.64   0.44  4.285E-02   242.00   7.268  7.574E-01 Pb214 
277.49       13.  81.12   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.10      118.  13.55   1.21  3.814E-02   295.22  18.414  4.611E-01 Pb214 
299.98       38.  33.84   0.65  3.775E-02   300.09   3.180  8.437E-01 Pb212 
338.20       85.  16.76   1.44  3.494E-02   338.32  11.400  6.091E-01 Ac228 
345.18        8. 131.75   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      228.   8.46   1.33  3.405E-02   351.93  35.600  5.214E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.32      135.  12.16   1.66  2.416E-02   583.19  85.000  1.878E-01 Tl208 
609.30      181.   8.43   1.25  2.345E-02   609.31  45.490  4.610E-01 Bi214 
727.48       28.  31.13   1.42  2.078E-02   727.33   6.650  5.861E-01 Bi212 
779.18        2. 364.00   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.09       32.  26.73   0.54  1.851E-02   860.53  12.400  3.940E-01 Tl208 
873.21        2. 455.25   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.19        6. 104.41   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.27      102.  12.70   1.09  1.779E-02   911.20  26.200  5.856E-01 Ac228 
945.34        2. 288.44   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.24        6. 138.38   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.24       65.  14.45   1.36  1.704E-02   968.96  15.900  6.880E-01 Ac228 

1005.71        7. 109.19   1.60  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.78       55.  21.81   0.82  1.535E-02  1120.29  14.910  6.882E-01 Bi214 
1407.78        2. 291.50   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.63      438.   4.85   1.47  1.254E-02  1460.82  10.550  9.065E+00 K40   
1620.45        1. 539.82   1.90  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.28       40.  17.74   0.74  1.069E-02  1764.49  15.310  7.003E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.88       138.        60. 2.112E+03   61.10   0.594  -      s 
308.18    77.18       131.       129. 4.288E+03   31.61   0.807  -        
348.89    87.36       109.        63. 1.709E+03   56.43   0.636  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.85    63.33       130.         5.     0.002   698.07   0.837s
Th-234    371.49    93.02       157.        70.     0.026    56.38   0.867s
U-235     372.83    93.35       131.        75.     0.028    48.97   0.868D
Ac-228    372.83    93.35       117.        72.     0.027    51.30   1.022D
Eu-152    485.35   121.51       155.        -2.    -0.001  1886.61   0.896s
Eu-154    485.09   121.44       106.        -5.    -0.002   569.77   0.898s
Pa-234    527.29   132.00       138.       -11.    -0.004   312.17   0.906s
U-235     580.18   145.23        88.        25.     0.009   114.57   0.918s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     651.83   163.16       100.        21.     0.008   140.85   0.937s
U-235     743.54   186.10       128.        54.     0.020    65.68   0.959s
Ra-226    743.50   186.09       133.        52.     0.019    68.75   0.959s
U-235     821.47   205.60       107.        -9.    -0.003   322.08   0.978s
Pb-212    953.09   238.52       112.       362.     0.134    13.70   0.985 
Pb-214    966.35   241.84       105.        83.     0.031    45.28   0.445s
Tl-208   1108.85   277.49        54.        13.     0.005   162.24   1.046s
Pb-214   1179.25   295.10        55.       114.     0.042    27.10   1.206 
Pb-212   1198.16   299.83        62.        28.     0.011    77.80   1.067s
Ac-228   1351.58   338.20        46.        85.     0.032    33.52   1.439s
Eu-152   1379.51   345.18        55.         8.     0.003   263.51   1.107s
Pb-214   1405.88   351.78        54.       222.     0.082    16.92   1.331 
Pa-234   2276.47   569.48        32.        -3.    -0.001   473.79   1.298s
Tl-208   2331.83   583.32        44.       135.     0.050    24.31   1.660s
Bi-214   2435.75   609.30        26.       172.     0.064    16.86   1.249 
Cs-137   2645.47   661.72        28.        -3.    -0.001   578.59   1.369s
Bi-212   2908.52   727.48        25.        28.     0.011    62.27   1.418s
Eu-152   3115.39   779.18        20.         2.     0.001   728.01   1.455s
Tl-208   3439.16   860.09        15.        32.     0.012    53.46   0.544s
Eu-154   3491.65   873.21        24.         2.     0.001   910.51   1.520s
Pa-234   3520.56   880.43        31.        -3.    -0.001   502.83   1.525s
Pa-234   3527.58   882.19        19.         6.     0.002   208.81   1.526s
Ac-228   3643.99   911.27        25.        96.     0.035    25.39   1.093s
Pa-234   3780.34   945.34        19.         2.     0.001   576.87   1.567s
Eu-152   3855.98   964.24        35.         6.     0.002   276.76   1.579s
Ac-228   3875.98   969.24        10.        65.     0.024    28.90   1.362 
Eu-154   3994.00   998.72        23.        -2.    -0.001   629.67   1.598s
Eu-154   4022.00  1005.71        22.         7.     0.002   218.39   1.604s
Eu-152   4456.88  1114.35        24.        -4.    -0.002   354.28   1.667s
Bi-214   4482.65  1120.78        24.        55.     0.020    43.63   0.816s
Co-60    5333.83  1333.34        14.        -3.    -0.001   341.83   1.780s
Eu-152   5631.98  1407.78        16.         2.     0.001   583.01   1.814s
K-40     5843.70  1460.63        21.       420.     0.156     9.70   1.474 
Bi-212   6484.05  1620.45        14.         1.     0.000  1079.65   1.896s
Bi-214   7060.46  1764.28         3.        40.     0.015    35.47   0.736s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2105E-01                                      5.12E+12             
911.20 5.856E-01  (P 7.171E-02 1.27E+01 2.62E+01 G  
968.96 6.880E-01  (P 7.619E-02 1.45E+01 1.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 6.091E-01  (P 1.131E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 1.255E+00 +   4.394E-01 2.57E+01 4.10E+00 XA 

Bi-212   N   5.8608E-01                                      5.12E+12             
727.33 5.861E-01 ?(  2.399E-01 3.11E+01 6.65E+00 G  
785.37 0.000E+00 -   1.403E+00 1.00E+03 1.11E+00 G  

1620.74 1.650E-01 &   1.442E+00 5.40E+02 1.51E+00 G  

Bi-214   N   4.6105E-01                                      5.84E+05             
609.31 4.610E-01  (P 3.149E-02 8.43E+00 4.55E+01 G  

1120.29 6.882E-01 + P 1.415E-01 2.18E+01 1.49E+01 G  
1764.49 7.003E-01 +   6.792E-02 1.77E+01 1.53E+01 G  

Co-60    T  -7.1022E-03                                      1.93E+03             
1332.49-7.102E-03 ?(  1.894E-02 1.71E+02 1.00E+02 G  
1173.23-7.293E-04 &   1.713E-02 1.43E+03 9.98E+01 G  

Cs-137   I  -4.0353E-03                                      1.10E+04             
661.66-4.035E-03 &(  1.880E-02 2.89E+02 8.50E+01 G  

Eu-152   I   3.2682E-02                                      4.94E+03             
344.28 2.584E-02 ?(  5.410E-02 1.32E+02 2.66E+01 G  
121.78-3.900E-03 -   6.042E-02 9.43E+02 2.84E+01 G  
778.90 2.000E-02 ?(  1.174E-01 3.64E+02 1.30E+01 G  
964.08 7.334E-02 ?(  1.602E-01 1.38E+02 1.45E+01 G  

1112.08-5.669E-02 &   1.589E-01 1.77E+02 1.34E+01 G  
1408.01 2.102E-02 &(  9.792E-02 2.92E+02 2.09E+01 G  

Eu-154   I   4.5880E-02                                      3.14E+03             
873.18 2.012E-02 ?(  1.486E-01 4.55E+02 1.22E+01 G  
123.07-7.571E-03 +   3.511E-02 2.85E+02 4.04E+01 G  

1274.43 0.000E+00 -   4.990E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   2.134E-01 1.00E+03 2.00E+01 G  

1004.72 6.343E-02 ?(  1.065E-01 1.09E+02 1.79E+01 G  
996.25-3.646E-02 +   1.848E-01 3.15E+02 1.05E+01 G  

K-40     N   9.0648E+00                                      4.57E+11             
1460.82 9.065E+00  (P 2.279E-01 4.85E+00 1.06E+01 G  

Pa-234   N   1.7651E-02                                      1.63E+12             
131.30-3.426E-02 &(  8.642E-02 1.56E+02 1.82E+01 G  
569.50-4.345E-02 +   1.652E-01 2.37E+02 9.30E+00 G  
946.00 2.655E-02 ?(  1.226E-01 2.88E+02 1.35E+01 G  
880.52-4.782E-02 &   1.932E-01 2.51E+02 1.05E+01 G  
883.24 1.027E-01 &(  1.633E-01 1.04E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.4845E-01                                      5.12E+12             
238.63 5.484E-01  (P 3.735E-02 6.85E+00 4.36E+01 G  
300.09 6.771E-01 + P 4.369E-01 3.89E+01 3.18E+00 G  

Pb-214   N   5.0084E-01                                      5.84E+05             
351.93 5.214E-01  (P 4.048E-02 8.46E+00 3.56E+01 G  
295.22 4.611E-01  (P 7.048E-02 1.36E+01 1.84E+01 G  
242.00 7.574E-01 + P 2.189E-01 2.26E+01 7.27E+00 G  

Ra-226   N   8.6493E-01                                      5.84E+05             
186.21 8.649E-01  (  4.481E-01 3.44E+01 3.56E+00 G  

Th-234   N   7.0799E-01                                      1.63E+12             
63.30 1.897E-01 ?(  1.081E+00 3.49E+02 3.75E+00 G  
92.59 1.156E+00 @(  4.857E-01 2.82E+01 4.34E+00 G  

Tl-208   N   1.8783E-01                                      5.12E+12             
583.19 1.878E-01  (P 2.140E-02 1.22E+01 8.50E+01 G  
277.37 1.417E-01 - P 1.869E-01 8.11E+01 6.60E+00 G  
860.53 3.940E-01 + P 1.132E-01 2.67E+01 1.24E+01 G  

U-235    N   1.6327E-01                                      2.57E+11             
143.77 1.283E-01 ?(  1.134E-01 5.73E+01 1.09E+01 G  
205.32-1.138E-01 -   2.956E-01 1.61E+02 5.02E+00 G  
163.36 2.385E-01 ?(  2.632E-01 7.04E+01 5.08E+00 G  
185.72 5.568E-02 -   2.740E-02 3.28E+01 5.70E+01 G  

Energy duplication    
93.35 9.319E-01 @   3.315E-01 2.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

92 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:54:03
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_008.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.33       130.         5.     0.002   698.07   1.897E-01   
Th-234      93.02       157.        70.     0.026    56.38   1.156E+00   
U-235       93.35       131.        75.     0.028    48.97   9.319E-01   
Eu-152     121.51       155.        -2.    -0.001  1886.61  -3.900E-03   
Eu-154     121.44       106.        -5.    -0.002   569.77  -7.571E-03   
Pa-234     132.00       138.       -11.    -0.004   312.17  -3.426E-02   
U-235      145.23        88.        25.     0.009   114.57   1.283E-01   
U-235      163.16       100.        21.     0.008   140.85   2.385E-01   
U-235      186.10       128.        54.     0.020    65.68   5.568E-02   
Ra-226     186.09       133.        52.     0.019    68.75   8.649E-01   
U-235      205.60       107.        -9.    -0.003   322.08  -1.138E-01   
Eu-152     345.18        55.         8.     0.003   263.51   2.584E-02   
Pa-234     569.48        32.        -3.    -0.001   473.79  -4.345E-02   
Cs-137     661.72        28.        -3.    -0.001   578.59  -4.035E-03   
Eu-152     779.18        20.         2.     0.001   728.01   2.000E-02   
Eu-154     873.21        24.         2.     0.001   910.51   2.012E-02   
Pa-234     880.43        31.        -3.    -0.001   502.83  -4.782E-02   
Pa-234     882.19        19.         6.     0.002   208.81   1.027E-01   
Pa-234     945.34        19.         2.     0.001   576.87   2.655E-02   
Eu-152     964.24        35.         6.     0.002   276.76   7.334E-02   
Eu-154     998.72        23.        -2.    -0.001   629.67  -3.646E-02   
Eu-154    1005.71        22.         7.     0.002   218.39   6.343E-02   
Eu-152    1114.35        24.        -4.    -0.002   354.28  -5.669E-02   
Co-60     1333.34        14.        -3.    -0.001   341.83  -7.102E-03   
Eu-152    1407.78        16.         2.     0.001   583.01   2.102E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2105E-01    6.2105E-01   1.0916E-01    1.1807E-01  7.171E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.3941E-01    1.3941E-01  1.356E-01
Bi-212 #     5.8608E-01    5.8608E-01   3.6493E-01    3.6616E-01  2.399E-01
Bi-214       4.6102E-01    4.6105E-01   8.1668E-02    8.4316E-02  3.149E-02
Co-60  #A   -6.9956E-03   -7.1022E-03   2.4277E-02    2.4279E-02  1.894E-02
Cs-137 #A   -4.0247E-03   -4.0353E-03   2.3348E-02    2.3349E-02  1.880E-02
Eu-152 #A    3.2490E-02    3.2682E-02   8.2352E-02    8.2374E-02  5.410E-02
Eu-154 #A    4.5457E-02    4.5880E-02   1.0020E-01    1.0022E-01  1.486E-01
K-40         9.0648E+00    9.0648E+00   9.1537E-01    1.0225E+00  2.279E-01
Pa-234 #A    1.7651E-02    1.7651E-02   3.6856E-02    3.7117E-02  8.642E-02
Pb-212       5.4845E-01    5.4845E-01   7.6274E-02    8.8741E-02  3.735E-02
Pb-214       5.0082E-01    5.0084E-01   8.2932E-02    8.7492E-02  4.048E-02
Ra-226 #     8.6488E-01    8.6493E-01   5.9463E-01    5.9752E-01  4.481E-01
Th-234 #A    7.0799E-01    7.0799E-01   3.9919E-01    4.0477E-01  1.081E+00
Tl-208       1.8783E-01    1.8783E-01   4.7193E-02    4.8726E-02  2.140E-02
U-235  #     1.6327E-01    1.6327E-01   1.4822E-01    1.4859E-01  1.134E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.197E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.1970051E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-09                Received:        02/20/13                      
Lab ID:          243564-005                    Prepared:        03/04/13 09:37                
Matrix:          Soil                          Analyzed:        04/03/13 12:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0420 U         0.185          0.151             0.9    
Bismuth-212                          0.770            0.385          0.191                    
Bismuth-214                          0.577            0.101          0.0428                   
Cesium-137                          -0.00989 U        0.0258         0.0203            0.07   
Cobalt-60                           -0.000302 U       0.0240         0.0197            0.03   
Europium-152                        -0.0231 U         0.0798         0.0642            0.1    
Europium-154                         0.0326 U         0.0550         0.198             0.2    
Lead-212                             0.752            0.0900         0.0423                   
Lead-214                             0.629            0.0908         0.0452                   
Potassium-40                         8.32             0.922          0.260                    
Protactinium-234                     0.0870 U         0.111          0.0999                   
Radium-226 (By Bismuth-214)          0.577            0.101          0.0428            0.2    
Thallium-208                         0.261            0.0506         0.0219                   
Thorium-232 (By Actinium-228)        0.862            0.139          0.0531            0.9    
Thorium-234                          0.318 U          0.591          0.977                    
Uranium-235                          0.0681 U         0.0443         0.161             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-005                   Client ID : 12-PE-E0787-09        

Seqnum : 1513134360007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_007                                Batch         : 195921                       Time      : 03-APR-2013 12:21     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336 g                        Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0420        0.151   .1852        .18523       -0.018   u    
Bismuth-212                     0.770         0.191   .3853        .38732       0.11     u    
Bismuth-214                     0.577         0.0428  .10137       .10471       -0.0030  u    
Cesium-137                      -0.00989      0.0203  .025847      .025851      -0.00075 u    
Cobalt-60                       -0.000302     0.0197  .023981      .023981      0.00053  u    
Europium-152                    -0.0231       0.0642  .079822      .079833      0.011    u    
Europium-154                    0.0326        0.198   .055043      .055069      0.0037   u    
Lead-212                        0.752         0.0423  .090038      .10942       0.022    u    
Lead-214                        0.629         0.0452  .090846      .097363      0.016    u    
Potassium-40                    8.32          0.260   .92154       1.0121       -0.15    u    
Protactinium-234                0.0870        0.0999  .11145       .11354       0.011    u    
Radium-226 (By Bismuth-214)     0.577         0.0428  .10137       .10471       -0.0030  u    
Thallium-208                    0.261         0.0219  .050607      .053342      0.0078   u    
Thorium-232 (By Actinium-228)   0.862         0.0531  .13914       .15251       -0.018   u    
Thorium-234                     0.318         0.977   .59107       .59184       0.0042   u    
Uranium-235                     0.0681        0.161   .044332      .044548      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-09          
Sample Description: 243564-005, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:02           Live Time: 2700   sec

Acquisition Time: 4/3/2013 12:21:08         Real Time: 2706   sec
Analysis Time: 4/3/2013 13:06            Dead Time: 0.23   %

Analysis Quantity: 3.360E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.620E-01      1.391E-01      1.525E-01      5.308E-02
Am-241    #AB    4.198E-02      1.852E-01      1.852E-01      1.505E-01
Bi-212           7.701E-01      3.853E-01      3.873E-01      1.906E-01
Bi-214           5.774E-01      1.014E-01      1.047E-01      4.280E-02
Co-60     #AB   -3.019E-04      2.398E-02      2.398E-02      1.971E-02
Cs-137    #AB   -9.887E-03      2.585E-02      2.585E-02      2.027E-02
Eu-152    #AB   -2.310E-02      7.982E-02      7.983E-02      6.418E-02
Eu-154    #AB    3.256E-02      5.504E-02      5.507E-02      1.976E-01
K-40             8.323E+00      9.215E-01      1.012E+00      2.596E-01
Pa-234    #AB    8.702E-02      1.115E-01      1.135E-01      9.990E-02
Pb-212           7.519E-01      9.004E-02      1.094E-01      4.234E-02
Pb-214           6.292E-01      9.085E-02      9.736E-02      4.521E-02
Ra-226           1.384E+00      6.680E-01      6.746E-01      4.359E-01
Th-234     AB    3.176E-01      5.911E-01      5.918E-01      9.771E-01
Tl-208           2.612E-01      5.061E-02      5.334E-02      2.189E-02
U-235     #AB    6.812E-02      4.433E-02      4.455E-02      1.609E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.411E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:06:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

Sample description                                             
243564-005, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_007.An1

Acquisition information
Start time:                 4/3/2013 12:21:08
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3600E+02) = 

8.0438E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:06:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0981

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.56        8. 220.56   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.01        9. 150.26   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82      113.  18.06   0.85  2.841E-02
77.33      149.  13.66   0.85  3.028E-02
92.62       14. 109.76   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.814E-01 U235  
93.27       53.  35.85   0.87  3.990E-02    93.35   4.100  9.565E-01 Ac228 

93.35   5.760  6.808E-01 U235  
93.39       54.  30.75   0.87  3.990E-02    93.35   4.100  9.807E-01 Ac228 

93.35   5.760  6.980E-01 U235  
123.48       20.  84.54   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.19       21.  92.02   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.79        7. 246.51   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.008E-02 U235  
163.82        3. 562.73   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.069E-02 U235  
186.42       59.  32.54   0.96  4.819E-02   185.72  57.000  6.398E-02 U235  

186.21   3.555  1.027E+00 Ra226 
185.72  57.000  6.398E-02 U235  

186.54       80.  24.14   1.16  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.384E+00 Ra226 

205.48       17.  90.60   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.141E-01 U235  

238.68      501.   5.13   1.01  4.318E-02   238.63  43.600  7.849E-01 Pb212 
241.92      112.  15.45   1.01  4.287E-02   242.00   7.268  1.057E+00 Pb214 
277.16        8. 157.72   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.18      144.  11.75   0.74  3.814E-02   295.22  18.414  5.920E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:06:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.90       62.  23.79   0.53  3.776E-02   300.09   3.180  1.460E+00 Pb212 
338.40      126.  12.72   1.11  3.493E-02   338.32  11.400  9.288E-01 Ac228 
351.77      270.   7.64   1.11  3.405E-02   351.93  35.600  6.484E-01 Pb214 
510.72       94.  20.09   0.42  2.645E-02
569.61       14.  64.04   1.30  2.456E-02   569.50   9.300  1.809E-01 Pa234 
583.23      185.   9.45   1.34  2.416E-02   583.19  85.000  2.612E-01 Tl208 
609.49      216.   8.42   1.33  2.345E-02   609.31  45.490  5.774E-01 Bi214 
727.41       35.  25.02   0.73  2.078E-02   727.33   6.650  7.459E-01 Bi212 
785.97        7. 106.64   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.73       16.  47.78   1.51  1.851E-02   860.53  12.400  2.054E-01 Tl208 
880.54        2. 259.68   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.41        1. 411.60   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.32      136.   9.20   0.78  1.779E-02   911.20  26.200  8.329E-01 Ac228 
996.52        5. 116.08   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.47       26.  30.01   1.67  1.535E-02  1120.29  14.910  3.331E-01 Bi214 
1274.36        4. 125.65   1.75  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.76      387.   5.29   1.48  1.254E-02  1460.82  10.550  8.323E+00 K40   
1764.33       48.  15.81   0.51  1.069E-02  1764.49  15.310  8.790E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.95    74.87       158.       108. 3.788E+03   39.70   0.878  -        
308.97    77.37       150.       132. 4.344E+03   33.16   0.860  -        

2041.45   510.72        75.        94. 3.554E+03   40.17   0.422 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.77    59.56       140.         8.     0.003   441.13   0.834s
Th-234    247.59    62.01        97.         9.     0.004   300.52   0.837s
Th-234    369.78    92.59       111.        14.     0.005   219.53   0.867D
Ac-228    372.83    93.35       110.        54.     0.020    61.50   0.868D
U-235     372.83    93.35       151.        53.     0.019    71.69   0.868D
Eu-152    483.03   120.93       141.       -10.    -0.004   355.11   0.896s
Eu-154    493.23   123.48       139.        20.     0.008   169.08   0.898s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:06:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    524.05   131.19       168.        21.     0.008   184.05   0.906s
U-235     574.41   143.79       162.         7.     0.003   493.02   0.918s
U-235     654.49   163.82       106.         3.     0.001  1125.47   0.937s
U-235     744.83   186.42       155.        59.     0.022    65.07   0.959 
Ra-226    745.31   186.54       116.        80.     0.029    48.28   1.157s
U-235     820.98   205.48       107.        17.     0.006   181.21   0.978s
Pb-212    953.45   238.61       132.       475.     0.176    11.84   1.049 
Pb-214    966.38   241.85       105.       106.     0.039    35.14   0.499s
Tl-208   1107.53   277.16        77.         8.     0.003   315.45   1.046s
Pb-214   1179.59   295.18        61.       140.     0.052    23.51   0.739s
Pb-212   1198.97   300.03        62.        44.     0.016    54.23   1.067s
Ac-228   1352.36   338.40        48.       124.     0.046    25.45   1.105s
Eu-152   1375.05   344.07        71.        -7.    -0.003   345.55   1.107s
Pb-214   1405.83   351.77        62.       264.     0.098    15.29   1.108 
Pa-234   2276.98   569.61        32.        14.     0.005   128.07   1.298s
Tl-208   2331.45   583.23        42.       180.     0.067    18.90   1.345 
Bi-214   2436.51   609.49        43.       207.     0.077    16.84   1.331 
Cs-137   2642.07   660.88        30.        -6.    -0.002   261.42   1.369s
Bi-212   2908.24   727.41        14.        35.     0.013    50.03   0.729s
Bi-212   3142.54   785.97        22.         7.     0.002   213.27   1.460 
Tl-208   3441.73   860.73        27.        16.     0.006    95.56   1.511s
Pa-234   3521.00   880.54        18.         2.     0.001   519.36   1.525s
Pa-234   3532.49   883.41        18.         1.     0.001   823.21   1.526s
Ac-228   3644.18   911.32        13.       130.     0.048    18.40   0.776s
Pa-234   3783.45   946.12        32.        -2.    -0.001   766.61   1.567s
Ac-228   3889.69   972.66        28.        -4.    -0.002   479.56   1.582s
Eu-154   3985.20   996.52        17.         5.     0.002   232.15   1.599s
Eu-152   4452.67  1113.29        24.        -3.    -0.001   495.14   1.667s
Bi-214   4481.42  1120.47        23.        26.     0.009    60.02   1.671s
Eu-154   5097.63  1274.36        13.         4.     0.002   251.29   1.752s
K-40     5844.23  1460.76        24.       370.     0.137    10.57   1.480 
Bi-214   7060.66  1764.33         3.        48.     0.018    31.61   0.505s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6198E-01                                      5.12E+12             
911.20 8.329E-01  (P 5.308E-02 9.20E+00 2.62E+01 G  
968.96-4.815E-02 - P 1.353E-01 2.40E+02 1.59E+01 G  
338.32 9.288E-01 *(P 1.205E-01 1.27E+01 1.14E+01 G  

Energy duplication    
93.35 9.807E-01     4.454E-01 3.07E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 13:06:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   4.1983E-02                                      1.58E+05             
59.54 4.198E-02 ?(  1.505E-01 2.21E+02 3.59E+01 G  

Bi-212   N   7.7010E-01                                      5.12E+12             
727.33 7.459E-01  (  1.906E-01 2.50E+01 6.65E+00 G  
785.37 9.151E-01  (  1.499E+00 1.07E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.693E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.7742E-01                                      5.84E+05             
609.31 5.774E-01  (P 4.280E-02 8.42E+00 4.55E+01 G  

1120.29 3.331E-01 - P 1.453E-01 3.00E+01 1.49E+01 G  
1764.49 8.790E-01 +   6.967E-02 1.58E+01 1.53E+01 G  

Co-60    T  -3.0188E-04                                      1.93E+03             
1332.49-3.019E-04 %(  1.971E-02 3.97E+03 1.00E+02 G  
1173.23-1.495E-03 &   2.698E-02 1.10E+03 9.98E+01 G  

Cs-137   I  -9.8874E-03                                      1.10E+04             
661.66-9.887E-03 ?(  2.027E-02 1.31E+02 8.50E+01 G  

Eu-152   I  -2.3100E-02                                      4.94E+03             
344.28-2.310E-02 ?(  6.418E-02 1.73E+02 2.66E+01 G  
121.78-2.092E-02 +   6.019E-02 1.78E+02 2.84E+01 G  
778.90 0.000E+00 +   2.269E-01 1.00E+03 1.30E+01 G  
964.08 5.781E-04 &   2.163E-01 2.27E+04 1.45E+01 G  

1112.08-4.179E-02 +   1.656E-01 2.48E+02 1.34E+01 G  
1408.01 0.000E+00 +   6.676E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.2555E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.976E-01 1.00E+03 1.22E+01 G  
123.07 3.124E-02 ?(  4.199E-02 8.45E+01 4.04E+01 G  

1274.43 2.711E-02 ?(  5.192E-02 1.26E+02 3.49E+01 G  
723.30 3.183E-04 %   1.137E-01 2.17E+04 2.00E+01 G  

1004.72-2.982E-04 &   8.433E-02 1.72E+04 1.79E+01 G  
996.25 9.344E-02 ?(  1.661E-01 1.16E+02 1.05E+01 G  

K-40     N   8.3230E+00                                      4.57E+11             
1460.82 8.323E+00  (P 2.596E-01 5.29E+00 1.06E+01 G  

Pa-234   N   8.7021E-02                                      1.63E+12             
131.30 6.787E-02 ?(  9.990E-02 9.20E+01 1.82E+01 G  
569.50 1.809E-01 ?(  1.733E-01 6.40E+01 9.30E+00 G  
946.00-2.690E-02 -   1.671E-01 3.83E+02 1.35E+01 G  
880.52 3.706E-02 ?(  1.535E-01 2.60E+02 1.05E+01 G  
883.24 2.530E-02 -   1.681E-01 4.12E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.5192E-01                                      5.12E+12             
238.63 7.519E-01  (P 4.234E-02 5.92E+00 4.36E+01 G  
300.09 1.101E+00 + P 4.544E-01 2.71E+01 3.18E+00 G  

Pb-214   N   6.2919E-01                                      5.84E+05             
351.93 6.484E-01  (P 4.521E-02 7.64E+00 3.56E+01 G  
295.22 5.920E-01  (P 7.751E-02 1.18E+01 1.84E+01 G  
242.00 1.012E+00 + P 2.286E-01 1.76E+01 7.27E+00 G  

Ra-226   N   1.3838E+00                                      5.84E+05             
186.21 1.384E+00  (  4.359E-01 2.41E+01 3.56E+00 G  

Th-234   N   3.1764E-01                                      1.63E+12             
63.30 4.042E-01 ?(  9.771E-01 1.50E+02 3.75E+00 G  
92.59 2.429E-01  (  4.260E-01 1.10E+02 4.34E+00 G  

Tl-208   N   2.6120E-01                                      5.12E+12             
583.19 2.612E-01  (P 2.189E-02 9.45E+00 8.50E+01 G  
277.37 8.555E-02 - P 2.334E-01 1.58E+02 6.60E+00 G  
860.53 2.054E-01 - P 1.573E-01 4.78E+01 1.24E+01 G  

U-235    N   6.8124E-02                                      2.57E+11             
143.77 4.008E-02 ?(  1.609E-01 2.47E+02 1.09E+01 G  
205.32 2.141E-01 ?(  3.078E-01 9.06E+01 5.02E+00 G  
163.36 3.069E-02 ?(  2.828E-01 5.63E+02 5.08E+00 G  
185.72 6.398E-02 &(  3.143E-02 3.25E+01 5.70E+01 G  

Energy duplication    
93.35 6.808E-01     3.711E-01 3.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.56       140.         8.     0.003   441.13   4.198E-02   
U-235       93.35       151.        53.     0.019    71.69   6.808E-01   
Eu-152     120.93       141.       -10.    -0.004   355.11  -2.092E-02   
Eu-154     123.48       139.        20.     0.008   169.08   3.124E-02   
Pa-234     131.19       168.        21.     0.008   184.05   6.787E-02   
U-235      143.79       162.         7.     0.003   493.02   4.008E-02   
U-235      163.82       106.         3.     0.001  1125.47   3.069E-02   
U-235      186.42       155.        59.     0.022    65.07   6.398E-02   
U-235      205.48       107.        17.     0.006   181.21   2.141E-01   
Eu-152     344.07        71.        -7.    -0.003   345.55  -2.310E-02   
Pa-234     569.61        32.        14.     0.005   128.07   1.809E-01   
Cs-137     660.88        30.        -6.    -0.002   261.42  -9.887E-03   
Pa-234     880.54        18.         2.     0.001   519.36   3.706E-02   
Pa-234     883.41        18.         1.     0.001   823.21   2.530E-02   
Pa-234     946.12        32.        -2.    -0.001   766.61  -2.690E-02   
Eu-154     996.52        17.         5.     0.002   232.15   9.344E-02   
Eu-152    1113.29        24.        -3.    -0.001   495.14  -4.179E-02   
Eu-154    1274.36        13.         4.     0.002   251.29   2.711E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6198E-01    8.6198E-01   1.3914E-01    1.5251E-01  5.308E-02
Am-241 #A    4.1975E-02    4.1983E-02   1.8520E-01    1.8523E-01  1.505E-01
Bi-212       7.7010E-01    7.7010E-01   3.8530E-01    3.8732E-01  1.906E-01
Bi-214       5.7740E-01    5.7742E-01   1.0137E-01    1.0471E-01  4.280E-02
Co-60  #A   -2.9735E-04   -3.0188E-04   2.3981E-02    2.3981E-02  1.971E-02
Cs-137 #A   -9.8612E-03   -9.8874E-03   2.5847E-02    2.5851E-02  2.027E-02
Eu-152 #A   -2.2964E-02   -2.3100E-02   7.9822E-02    7.9833E-02  6.418E-02
Eu-154 #A    3.2255E-02    3.2555E-02   5.5043E-02    5.5069E-02  1.976E-01
K-40         8.3230E+00    8.3230E+00   9.2154E-01    1.0121E+00  2.596E-01
Pa-234 #A    8.7021E-02    8.7021E-02   1.1145E-01    1.1354E-01  9.990E-02
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Pb-212       7.5192E-01    7.5192E-01   9.0038E-02    1.0942E-01  4.234E-02
Pb-214       6.2916E-01    6.2919E-01   9.0846E-02    9.7363E-02  4.521E-02
Ra-226       1.3837E+00    1.3838E+00   6.6805E-01    6.7461E-01  4.359E-01
Th-234  A    3.1764E-01    3.1764E-01   5.9107E-01    5.9184E-01  9.771E-01
Tl-208       2.6120E-01    2.6120E-01   5.0607E-02    5.3342E-02  2.189E-02
U-235  #A    6.8124E-02    6.8124E-02   4.4332E-02    4.4548E-02  1.609E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.5 keV)     1.356E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.5 keV) 1.3558607E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-10                Received:        02/20/13                      
Lab ID:          243564-006                    Prepared:        03/04/13 09:42                
Matrix:          Soil                          Analyzed:        04/03/13 11:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0616 U         0.172          0.138             0.9     
Bismuth-212                          1.61             0.496          0.199                     
Bismuth-214                          0.711            0.108          0.0410                    
Cesium-137                          -0.00572 U        0.0239         0.0190            0.07    
Cobalt-60                            0 U              0.00869        0.00506           0.03    
Europium-152                         0.0393 U         0.0455         0.0437            0.1     
Europium-154                         0.0825 U         0.182          0.140             0.2     
Lead-212                             0.852            0.0912         0.0408                    
Lead-214                             0.806            0.101          0.0513                    
Potassium-40                         8.52             0.913          0.250                     
Protactinium-234                     0.00153 U        0.00393        0.105                     
Radium-226 (By Bismuth-214)          0.711            0.108          0.0410            0.2     
Thallium-208                         0.290            0.0537         0.0223                    
Thorium-232 (By Actinium-228)        0.928            0.132          0.0663            0.9     
Thorium-234                          1.08 U           0.560          1.17                      
Uranium-235                          0.0541 U b       0.0394         0.180             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-006                   Client ID : 12-PE-E0787-10        

Seqnum : 1513134360006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_006                                Batch         : 195921                       Time      : 03-APR-2013 11:33     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347 g                        Live Time : 2700 sec              

Dead Time : 0.37 %                

2 sigma           2 sigma                                  

Uncert pCi/g      Uncert pCi/g                                

Analyte                    Result            RL          Counting            Total           Blank         Flags     

Americium-241                       0.0616            0.138        .17182            .17188            -0.018        u             

Bismuth-212                         1.61              0.199        .49581            .50263            0.11          u             

Bismuth-214                         0.711             0.0410       .10795            .11269            -0.0030       u             

Cesium-137                          -0.00572          0.0190       .02385            .023851           -0.00075      u             

Cobalt-60                           0                 0.00506      .0086921          .0086921          0.00053       u             

Europium-152                        0.0393            0.0437       .04546            .045516           0.011         u             

Europium-154                        0.0825            0.140        .18182            .18187            0.0037        u             

Lead-212                            0.852             0.0408       .091208           .11523            0.022         u             

Lead-214                            0.806             0.0513       .10122            .11071            0.016         u             

Potassium-40                        8.52              0.250        .913              1.0085            -0.15         u             

Protactinium-234                    0.00153           0.105        .0039262          .0039446          0.011         u             

Radium-226 (By Bismuth-214)         0.711             0.0410       .10795            .11269            -0.0030       u             

Thallium-208                        0.290             0.0223       .053657           .056823           0.0078        u             

Thorium-232 (By Actinium-228)       0.928             0.0663       .13162            .1478             -0.018        u             

Thorium-234                         1.08              1.17         .55955            .56875            0.0042        u             

Uranium-235                         0.0541            0.180        .03943            .039583           0.0090        MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513134360006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-10          
Sample Description: 243564-006, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:33           Live Time: 2700   sec

Acquisition Time: 4/3/2013 11:33:56         Real Time: 2710   sec
Analysis Time: 4/3/2013 12:19            Dead Time: 0.37   %

Analysis Quantity: 3.470E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.281E-01      1.316E-01      1.478E-01      6.625E-02
Am-241    #AB    6.156E-02      1.718E-01      1.719E-01      1.384E-01
Bi-212           1.612E+00      4.958E-01      5.026E-01      1.994E-01
Bi-214           7.110E-01      1.080E-01      1.127E-01      4.101E-02
Co-60     #AB    0.000E+00      8.692E-03      8.692E-03      5.063E-03
Cs-137    #AB   -5.724E-03      2.385E-02      2.385E-02      1.903E-02
Eu-152    #AB    3.935E-02      4.546E-02      4.552E-02      4.371E-02
Eu-154    #AB    8.255E-02      1.818E-01      1.819E-01      1.397E-01
K-40             8.522E+00      9.130E-01      1.008E+00      2.504E-01
Pa-234     AB    1.529E-03      3.926E-03      3.945E-03      1.050E-01
Pb-212           8.516E-01      9.121E-02      1.152E-01      4.075E-02
Pb-214           8.060E-01      1.012E-01      1.107E-01      5.134E-02
Ra-226    #      8.547E-01      6.833E-01      6.857E-01      5.270E-01
Th-234     AB    1.076E+00      5.595E-01      5.687E-01      1.166E+00
Tl-208           2.897E-01      5.366E-02      5.682E-02      2.233E-02
U-235     #AB    5.410E-02      3.943E-02      3.958E-02      1.802E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.589E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 12:19:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_006.An1               

Sample description                                             
243564-006, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_006.An1

Acquisition information
Start time:                 4/3/2013 11:33:56
Live time:               2700
Real time:               2710
Dead time:                  0.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4700E+02) = 

7.7888E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0890

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.38       12. 139.55   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.43       23.  78.38   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.78      114.  17.95   0.85  2.841E-02
77.35      190.  11.54   0.85  3.033E-02
87.43       96.  19.88   1.01  3.679E-02
92.95      110.  19.56   1.25  3.971E-02    92.59   4.343  1.848E+00 Th234 

93.35   5.760  1.381E+00 U235  
93.35   4.100  1.940E+00 Ac228 
93.35   5.760  1.381E+00 U235  

163.96        6. 308.75   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.897E-02 U235  

186.17       54.  36.44   0.96  4.819E-02   185.72  57.000  5.679E-02 U235  
186.21   3.555  9.114E-01 Ra226 
185.72  57.000  5.679E-02 U235  

186.21       51.  39.97   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.547E-01 Ra226 

204.73       10. 167.07   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.263E-01 U235  

238.68      561.   5.30   1.17  4.317E-02   238.63  43.600  8.516E-01 Pb212 
241.92      112.  18.50   0.31  4.285E-02   242.00   7.268  1.035E+00 Pb214 
277.04       23.  66.68   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.17      198.  10.00   0.86  3.814E-02   295.22  18.414  7.931E-01 Pb214 
299.89       66.  23.76   0.90  3.776E-02   300.09   3.180  1.522E+00 Pb212 
338.29      120.  13.51   1.09  3.494E-02   338.32  11.400  8.501E-01 Ac228 
351.93      348.   7.14   1.06  3.404E-02   351.93  35.600  8.126E-01 Pb214 
569.48        5. 162.89   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.29      213.   9.06   1.42  2.416E-02   583.19  85.000  2.928E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.46      265.   7.34   1.32  2.345E-02   609.31  45.490  6.941E-01 Bi214 
727.48       77.  15.38   1.18  2.078E-02   727.33   6.650  1.611E+00 Bi212 
860.41       38.  22.67   1.47  1.851E-02   860.53  12.400  4.802E-01 Tl208 
874.72        6. 110.13   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
877.50        1. 878.66   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.38      157.   9.01   1.75  1.779E-02   911.20  26.200  9.712E-01 Ac228 
943.57        2. 355.06   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.06       86.  13.05   0.40  1.704E-02   968.96  15.900  9.132E-01 Ac228 

1111.55        3. 225.24   1.67  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  4.490E-02 Eu152 

1120.32       65.  19.74   1.43  1.535E-02  1120.29  14.910  8.171E-01 Bi214 
1406.28        8.  57.77   1.81  1.291E-02  1408.01  20.850  8.466E-02 Eu152 

1408.01  20.850  8.466E-02 Eu152 
1460.93      408.   5.13   1.96  1.254E-02  1460.82  10.550  8.522E+00 K40   
1764.71       37.  20.61   1.94  1.069E-02  1764.49  15.310  6.579E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.00    74.88       176.       104. 3.643E+03   43.52   0.948  -        
309.27    77.45       183.       182. 5.991E+03   27.04   0.850  -        
349.15    87.43       129.        96. 2.618E+03   39.76   1.015  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.07    59.38       126.        12.     0.004   279.10   0.834s
Th-234    253.24    63.43       147.        23.     0.008   156.75   0.837s
Th-234    369.78    92.59       136.        71.     0.026    51.98   0.867D
U-235     372.83    93.35       148.        93.     0.034    42.40   0.868D
Ac-228    372.83    93.35       179.        55.     0.020    74.03   0.868D
Eu-152    487.05   121.93       178.        -4.    -0.002   854.75   0.896s
Pa-234    523.77   131.12       198.       -16.    -0.006   256.72   0.906 
U-235     655.05   163.96       171.         6.     0.002   617.50   0.937s
U-235     743.80   186.17       167.        54.     0.020    72.89   0.959s
Ra-226    743.97   186.21       180.        51.     0.019    79.94   0.959s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     818.02   204.73       140.        10.     0.004   334.14   0.978s
Pb-212    953.70   238.68       130.       556.     0.206    10.61   1.166 
Pb-214    966.67   241.92       122.       112.     0.041    36.99   0.311s
Tl-208   1107.06   277.04       109.        23.     0.008   133.36   1.046s
Pb-214   1179.54   295.17        71.       193.     0.071    20.01   0.858 
Pb-212   1198.40   299.89        66.        63.     0.023    47.52   0.905s
Ac-228   1351.92   338.29        57.       117.     0.043    27.02   1.089 
Pb-214   1406.46   351.93        86.       341.     0.126    14.28   1.056 
Pa-234   2276.47   569.48        37.         5.     0.002   325.77   1.298 
Tl-208   2331.71   583.29        47.       208.     0.077    18.12   1.422 
Bi-214   2436.38   609.46        42.       257.     0.095    14.68   1.319 
Cs-137   2645.23   661.67        28.        -4.    -0.001   416.65   1.369s
Eu-154   2896.28   724.42        56.       -10.    -0.004   222.86   1.415s
Bi-212   2908.52   727.48        17.        77.     0.029    30.77   1.179 
Tl-208   3440.46   860.41        17.        38.     0.014    45.34   1.470 
Eu-154   3497.72   874.72        21.         6.     0.002   220.27   1.520s
Pa-234   3508.83   877.50        14.         1.     0.000  1757.32   1.525 
Pa-234   3531.64   883.20        38.        -4.    -0.002   429.77   1.526 
Ac-228   3644.42   911.38        21.       157.     0.058    18.01   1.750s
Pa-234   3773.25   943.57        15.         2.     0.001   710.13   1.567 
Eu-152   3853.06   963.51        38.        -4.    -0.001   462.86   1.579s
Ac-228   3875.26   969.06        15.        86.     0.032    26.11   0.403s
Eu-154   4014.44  1003.83        24.        -4.    -0.001   402.70   1.604s
Eu-152   4445.70  1111.55        24.         3.     0.001   450.47   1.667s
Bi-214   4480.78  1120.32        29.        65.     0.024    39.49   1.433 
Eu-152   5626.00  1406.28         6.         8.     0.003   115.53   1.814s
K-40     5844.90  1460.93        24.       391.     0.145    10.26   1.957 
Bi-214   7062.21  1764.71        11.        37.     0.014    41.23   1.940s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.2813E-01                                      5.12E+12             
911.20 9.712E-01 @(P 6.625E-02 9.01E+00 2.62E+01 G  
968.96 9.132E-01  (P 9.689E-02 1.31E+01 1.59E+01 G  
338.32 8.501E-01  (P 1.270E-01 1.35E+01 1.14E+01 G  

Energy duplication    
93.35 9.683E-01     5.499E-01 3.70E+01 4.10E+00 XA 

Am-241   I   6.1564E-02                                      1.58E+05             
59.54 6.156E-02 ?(  1.384E-01 1.40E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.6115E+00                                      5.12E+12             
727.33 1.611E+00  (  1.994E-01 1.54E+01 6.65E+00 G  
785.37 0.000E+00 -   1.420E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   3.868E-01 1.00E+03 1.51E+00 G  

Bi-214   N   7.1098E-01                                      5.84E+05             
609.31 6.941E-01  (P 4.101E-02 7.34E+00 4.55E+01 G  

1120.29 8.171E-01  (P 1.586E-01 1.97E+01 1.49E+01 G  
1764.49 6.579E-01 ?(  1.359E-01 2.06E+01 1.53E+01 G  

Cs-137   I  -5.7242E-03                                      1.10E+04             
661.66-5.724E-03 ?(  1.903E-02 2.08E+02 8.50E+01 G  

Eu-152   I   3.9348E-02                                      4.94E+03             
344.28 1.018E-03 &(  4.371E-02 2.61E+03 2.66E+01 G  
121.78-9.360E-03 &   6.550E-02 4.27E+02 2.84E+01 G  
778.90-6.612E-03 %   1.159E-01 1.07E+03 1.30E+01 G  
964.08-4.510E-02 +   1.678E-01 2.31E+02 1.45E+01 G  

1112.08 4.490E-02 ?(  1.614E-01 2.25E+02 1.34E+01 G  
1408.01 8.466E-02 ?(  6.336E-02 5.78E+01 2.09E+01 G  

Eu-154   I   8.2547E-02                                      3.14E+03             
873.18 8.255E-02 &(  1.397E-01 1.10E+02 1.22E+01 G  
123.07 0.000E+00 -   4.956E-02 1.00E+03 4.04E+01 G  

1274.43-5.503E-04 %   7.849E-02 8.66E+03 3.49E+01 G  
723.30-6.892E-02 &   1.213E-01 1.11E+02 2.00E+01 G  

1004.72-3.529E-02 &   1.130E-01 2.01E+02 1.79E+01 G  
996.25 2.300E-03 &   1.847E-01 4.88E+03 1.05E+01 G  

K-40     N   8.5215E+00                                      4.57E+11             
1460.82 8.522E+00  (P 2.504E-01 5.13E+00 1.06E+01 G  

Pa-234   N   1.5294E-03                                      1.63E+12             
131.30-5.061E-02  (  1.050E-01 1.28E+02 1.82E+01 G  
569.50 6.884E-02  (  1.782E-01 1.63E+02 9.30E+00 G  
946.00 1.960E-02  (  1.118E-01 3.55E+02 1.35E+01 G  
880.52 9.050E-03  (  1.296E-01 8.79E+02 1.05E+01 G  
883.24-6.845E-02 +   2.360E-01 2.15E+02 9.70E+00 G  

Pb-212   N   8.5159E-01                                      5.12E+12             
238.63 8.516E-01  (P 4.075E-02 5.30E+00 4.36E+01 G  
300.09 1.522E+00 + P 4.539E-01 2.38E+01 3.18E+00 G  

Pb-214   N   8.0595E-01                                      5.84E+05             
351.93 8.126E-01  (P 5.134E-02 7.14E+00 3.56E+01 G  
295.22 7.931E-01  (P 8.064E-02 1.00E+01 1.84E+01 G  
242.00 1.035E+00 + P 2.387E-01 1.85E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.5474E-01                                      5.84E+05             
186.21 8.547E-01 *(  5.270E-01 4.00E+01 3.56E+00 G  

Th-234   N   1.0764E+00                                      1.63E+12             
63.30 9.368E-01 ?(  1.166E+00 7.84E+01 3.75E+00 G  
92.59 1.197E+00  (  4.562E-01 2.60E+01 4.34E+00 G  

Tl-208   N   2.8974E-01                                      5.12E+12             
583.19 2.928E-01  (P 2.233E-02 9.06E+00 8.50E+01 G  
277.37 2.502E-01 ?(P 2.682E-01 6.67E+01 6.60E+00 G  
860.53 4.802E-01 + P 1.200E-01 2.27E+01 1.24E+01 G  

U-235    N   5.4099E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.802E-01 1.00E+03 1.09E+01 G  
205.32 1.263E-01 &(  3.416E-01 1.67E+02 5.02E+00 G  
163.36 6.897E-02 &(  3.478E-01 3.09E+02 5.08E+00 G  
185.72 5.679E-02 *(  3.164E-02 3.64E+01 5.70E+01 G  

Energy duplication    
93.35 1.167E+00     3.553E-01 2.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.38       126.        12.     0.004   279.10   6.156E-02   
U-235       93.35       148.        93.     0.034    42.40   1.167E+00   
Eu-152     121.93       178.        -4.    -0.002   854.75  -9.360E-03   
U-235      163.96       171.         6.     0.002   617.50   6.897E-02   
U-235      186.17       167.        54.     0.020    72.89   5.679E-02   
Ra-226     186.21       180.        51.     0.019    79.94   8.547E-01   
U-235      204.73       140.        10.     0.004   334.14   1.263E-01   
Cs-137     661.67        28.        -4.    -0.001   416.65  -5.724E-03   
Eu-154     724.42        56.       -10.    -0.004   222.86  -6.892E-02   
Eu-154     874.72        21.         6.     0.002   220.27   8.255E-02   
Eu-152     963.51        38.        -4.    -0.001   462.86  -4.510E-02   
Eu-154    1003.83        24.        -4.    -0.001   402.70  -3.529E-02   
Eu-152    1111.55        24.         3.     0.001   450.47   4.490E-02   
Eu-152    1406.28         6.         8.     0.003   115.53   8.466E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.2813E-01    9.2813E-01   1.3162E-01    1.4780E-01  6.625E-02
Am-241 #A    6.1552E-02    6.1564E-02   1.7182E-01    1.7188E-01  1.384E-01
Bi-212       1.6115E+00    1.6115E+00   4.9581E-01    5.0263E-01  1.994E-01
Bi-214       7.1095E-01    7.1098E-01   1.0795E-01    1.1269E-01  4.101E-02
Co-60  #A    0.0000E+00    0.0000E+00   8.6921E-03    8.6921E-03  5.063E-03
Cs-137 #A   -5.7090E-03   -5.7242E-03   2.3850E-02    2.3851E-02  1.903E-02
Eu-152 #A    3.9117E-02    3.9348E-02   4.5460E-02    4.5516E-02  4.371E-02
Eu-154 #A    8.1785E-02    8.2547E-02   1.8182E-01    1.8187E-01  1.397E-01
K-40         8.5215E+00    8.5215E+00   9.1300E-01    1.0085E+00  2.504E-01
Pa-234  A    1.5294E-03    1.5294E-03   3.9262E-03    3.9446E-03  1.050E-01
Pb-212       8.5159E-01    8.5159E-01   9.1208E-02    1.1523E-01  4.075E-02
Pb-214       8.0591E-01    8.0595E-01   1.0122E-01    1.1071E-01  5.134E-02
Ra-226 #     8.5470E-01    8.5474E-01   6.8328E-01    6.8574E-01  5.270E-01
Th-234  A    1.0764E+00    1.0764E+00   5.5955E-01    5.6875E-01  1.166E+00
Tl-208       2.8974E-01    2.8974E-01   5.3657E-02    5.6823E-02  2.233E-02
U-235  #A    5.4099E-02    5.4099E-02   3.9430E-02    3.9583E-02  1.802E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.

115 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 12:19:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_006.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  131.2 to  2034.5 keV)     1.372E+01  pCi/g         
Total Decayed Activity (  131.2 to  2034.5 keV) 1.3719398E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-11                Received:        02/20/13                      
Lab ID:          243564-007                    Prepared:        03/04/13 09:48                
Matrix:          Soil                          Analyzed:        04/02/13 16:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0803 U        0.120          0.0927           0.9     
Bismuth-212                           0.389           0.378          0.272                    
Bismuth-214                           0.447           0.0886         0.0405                   
Cesium-137                            0.00283 U       0.0237         0.0192           0.07    
Cobalt-60                             0.00331 U       0.0140         0.0153           0.03    
Europium-152                         -0.00861 U       0.0633         0.0514           0.1     
Europium-154                          0.0170 U        0.0352         0.152            0.2     
Lead-212                              0.464           0.0829         0.0436                   
Lead-214                              0.434           0.0838         0.0385                   
Potassium-40                          8.45            0.941          0.282                    
Protactinium-234                      0.0374 U        0.0722         0.0777                   
Radium-226 (By Bismuth-214)           0.447           0.0886         0.0405           0.2     
Thallium-208                          0.172           0.0432         0.0185                   
Thorium-232 (By Actinium-228)         0.556           0.104          0.0607           0.9     
Thorium-234                           1.09            1.17           0.900                    
Uranium-235                           0.0533 U        0.0380         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-007                   Client ID : 12-PE-E0787-11        

Seqnum : 1513132920009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_009                                Batch         : 195921                       Time      : 02-APR-2013 16:53     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0803        0.0927  .11996       .1201        -0.018   u    
Bismuth-212                     0.389         0.272   .37758       .37811       0.11     u    
Bismuth-214                     0.447         0.0405  .088595      .090901      -0.0030  u    
Cesium-137                      0.00283       0.0192  .023703      .023704      -0.00075 u    
Cobalt-60                       0.00331       0.0153  .01404       .014041      0.00053  u    
Europium-152                    -0.00861      0.0514  .063284      .063286      0.011    u    
Europium-154                    0.0170        0.152   .035248      .035259      0.0037   u    
Lead-212                        0.464         0.0436  .082876      .091324      0.022    u    
Lead-214                        0.434         0.0385  .083751      .087159      0.016    u    
Potassium-40                    8.45          0.282   .9408        1.0322       -0.15    u    
Protactinium-234                0.0374        0.0777  .072173      .072771      0.011    u    
Radium-226 (By Bismuth-214)     0.447         0.0405  .088595      .090901      -0.0030  u    
Thallium-208                    0.172         0.0185  .043199      .044597      0.0078   u    
Thorium-232 (By Actinium-228)   0.556         0.0607  .10447       .11197       -0.018   u    
Thorium-234                     1.09          0.900   1.1731       1.1776       0.0042   u    
Uranium-235                     0.0533        0.142   .037985      .03814       0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513132920009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-11          
Sample Description: 243564-007, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:22           Live Time: 2700   sec

Acquisition Time: 4/2/2013 16:53:10         Real Time: 2703   sec
Analysis Time: 4/2/2013 17:38            Dead Time: 0.10   %

Analysis Quantity: 3.390E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.560E-01      1.045E-01      1.120E-01      6.069E-02
Am-241    #AB    8.032E-02      1.200E-01      1.201E-01      9.266E-02
Bi-212    #      3.888E-01      3.776E-01      3.781E-01      2.724E-01
Bi-214           4.475E-01      8.859E-02      9.090E-02      4.046E-02
Co-60     #AB    3.305E-03      1.404E-02      1.404E-02      1.530E-02
Cs-137    #AB    2.828E-03      2.370E-02      2.370E-02      1.921E-02
Eu-152    #AB   -8.605E-03      6.328E-02      6.329E-02      5.140E-02
Eu-154    #AB    1.702E-02      3.525E-02      3.526E-02      1.522E-01
K-40             8.450E+00      9.408E-01      1.032E+00      2.824E-01
Pa-234    #AB    3.742E-02      7.217E-02      7.277E-02      7.771E-02
Pb-212           4.639E-01      8.288E-02      9.132E-02      4.359E-02
Pb-214           4.336E-01      8.375E-02      8.716E-02      3.854E-02
Ra-226    #      7.764E-01      6.176E-01      6.199E-01      4.060E-01
Th-234    #      1.089E+00      1.173E+00      1.178E+00      8.995E-01
Tl-208           1.716E-01      4.320E-02      4.460E-02      1.854E-02
U-235     #AB    5.334E-02      3.799E-02      3.814E-02      1.420E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.297E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_009.An1               

Sample description                                             
243564-007, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_009.An1

Acquisition information
Start time:                 4/2/2013 16:53:10
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3900E+02) = 

7.9726E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1028

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.60       15.  74.67   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.65       26.  53.86   0.85  1.866E-02    63.30   3.750  1.089E+00 Th234 

63.30   3.750  1.089E+00 Th234 
74.80       86.  19.59   0.86  2.832E-02
77.37      127.  13.10   0.86  3.024E-02
93.06       55.  30.45   0.51  3.990E-02    93.35   4.100  9.856E-01 Ac228 

93.35   5.760  7.015E-01 U235  
93.35   5.760  7.015E-01 U235  

93.18       38.  42.37   0.88  3.990E-02    93.35   4.100  6.935E-01 Ac228 
93.35   5.760  4.936E-01 U235  
92.59   4.343  6.608E-01 Th234 

123.10        5. 332.53   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
132.41        2. 599.87   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.83       16.  78.88   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.892E-01 U235  
185.96       45.  39.78   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.763E-01 Ra226 
185.72  57.000  4.838E-02 U235  

186.07       44.  35.61   0.96  4.819E-02   185.72  57.000  4.781E-02 U235  
186.21   3.555  7.672E-01 Ra226 

204.94       11. 122.45   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.376E-01 U235  

209.12       60.  27.23   0.72  4.605E-02
231.20       22.  52.31   0.45  4.390E-02
238.55      301.   8.77   1.02  4.318E-02   238.63  43.600  4.639E-01 Pb212 
241.77       36.  41.38   1.15  4.285E-02   242.00   7.268  3.452E-01 Pb214 
277.63       22.  49.99   1.05  3.962E-02   277.37   6.600  2.462E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.32      149.  11.48   0.93  3.812E-02   295.22  18.414  6.070E-01 Pb214 
300.19       43.  27.87   0.46  3.774E-02   300.09   3.180  1.048E+00 Pb212 
338.24       90.  14.39   1.23  3.494E-02   338.32  11.400  6.655E-01 Ac228 
351.80      184.   9.32   1.02  3.405E-02   351.93  35.600  4.336E-01 Pb214 
569.93        8.  96.43   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.15      119.  12.13   1.27  2.416E-02   583.19  85.000  1.716E-01 Tl208 
609.45      170.   9.39   1.31  2.345E-02   609.31  45.490  4.475E-01 Bi214 
661.91        2. 419.09   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
723.03        7. 103.55   1.42  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.43       18.  48.56   1.43  2.078E-02   727.33   6.650  3.888E-01 Bi212 
860.62       10.  70.42   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.25       85.  12.56   0.69  1.779E-02   911.20  26.200  5.392E-01 Ac228 
945.74        3. 241.16   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.12       46.  19.37   0.57  1.704E-02   968.96  15.900  5.053E-01 Ac228 

1004.82        3. 201.12   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.44       22.  33.69   1.73  1.535E-02  1120.29  14.910  2.822E-01 Bi214 
1172.31        1. 702.10   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1273.91        1. 578.65   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.07        2. 212.41   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.73      396.   5.32   1.68  1.254E-02  1460.82  10.550  8.450E+00 K40   
1764.52       42.  15.43   1.08  1.069E-02  1764.49  15.310  7.576E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.36    74.75       121.        85. 3.005E+03   44.79   0.727  -        
308.62    77.32        87.       119. 3.939E+03   29.16   0.976  -        
835.41   209.12        78.        60. 1.294E+03   54.47   0.715 AC-228  s 
923.71   231.20        49.        22. 4.966E+02  104.62   0.454  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.80    58.60        54.        15.     0.005   149.35   0.846s
Th-234    254.00    63.65        84.        26.     0.010   107.72   0.850s
Th-234    365.15    91.46       163.       -29.    -0.011   130.02   0.877s
Ac-228    372.69    93.35        92.        55.     0.020    60.89   0.511D
U-235     372.69    93.35       113.        38.     0.014    84.74   0.878D
Eu-152    485.50   121.58       147.       -12.    -0.004   302.42   0.904s
Eu-154    491.57   123.10       117.         5.     0.002   665.05   0.905s
Pa-234    528.80   132.41       104.         2.     0.001  1199.73   0.913s
U-235     573.94   143.70       128.        -4.    -0.001   888.45   0.924s
U-235     650.40   162.83        73.        16.     0.006   157.75   0.942s
U-235     743.28   186.07       103.        44.     0.016    71.21   0.963s
Ra-226    742.85   185.96       102.        45.     0.017    79.55   0.970s
U-235     818.70   204.94        83.        11.     0.004   244.89   0.981s
Pb-212    953.09   238.55       142.       296.     0.110    17.54   1.016 
Pb-214    965.96   241.77        93.        36.     0.013    82.77   1.153 
Tl-208   1109.32   277.63        52.        22.     0.008    99.98   1.046s
Pb-214   1180.03   295.32        51.       144.     0.053    22.97   0.929s
Pb-212   1199.50   300.19        44.        43.     0.016    55.74   0.456s
Ac-228   1351.64   338.24        34.        90.     0.033    28.77   1.235 
Eu-152   1378.23   344.89        47.        -3.    -0.001   735.40   1.105s
Pb-214   1405.86   351.80        46.       178.     0.066    18.64   1.020 
Pa-234   2278.18   569.93        25.         8.     0.003   192.87   1.298s
Tl-208   2331.06   583.15        31.       119.     0.044    24.25   1.268 
Bi-214   2436.26   609.45        39.       162.     0.060    18.78   1.310 
Cs-137   2646.13   661.91        28.         2.     0.001   838.19   1.374s
Eu-154   2890.62   723.03        26.         7.     0.003   207.10   1.424s
Bi-212   2908.22   727.43        30.        18.     0.007    97.12   1.427 
Tl-208   3441.18   860.62        27.        10.     0.004   140.84   1.532s
Pa-234   3517.99   879.82        22.        -2.    -0.001   642.48   1.547s
Ac-228   3643.77   911.25        17.        85.     0.032    25.12   0.694s
Pa-234   3781.82   945.74        18.         3.     0.001   482.32   1.597s
Eu-152   3848.74   962.46        23.        -1.     0.000  1302.42   1.611s
Ac-228   3875.41   969.12        12.        46.     0.017    38.75   0.569s
Eu-154   3988.75   997.44        25.        -3.    -0.001   538.23   1.635s
Eu-154   4018.30  1004.82        15.         3.     0.001   402.24   1.641s
Eu-152   4456.81  1114.36        26.        -5.    -0.002   294.47   1.719s
Bi-214   4481.11  1120.44        23.        22.     0.008    67.38   1.725s
Co-60    4688.81  1172.31        23.         1.     0.000  1404.20   1.763s
Eu-154   5095.61  1273.91        17.         1.     0.000  1157.30   1.833s
Co-60    5328.54  1332.07         9.         2.     0.001   424.81   1.873s
K-40     5843.87  1460.73        29.       379.     0.140    10.64   1.679 
Bi-214   7061.07  1764.52         0.        42.     0.016    30.86   1.081s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5602E-01                                      5.12E+12             
911.20 5.392E-01  (P 6.069E-02 1.26E+01 2.62E+01 G  
968.96 5.053E-01  (P 8.668E-02 1.94E+01 1.59E+01 G  
338.32 6.655E-01  (P 1.011E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 9.856E-01 +   4.043E-01 3.04E+01 4.10E+00 XA 

Am-241   I   8.0321E-02                                      1.58E+05             
59.54 8.032E-02 &(  9.266E-02 7.47E+01 3.59E+01 G  

Bi-212   N   3.8879E-01                                      5.12E+12             
727.33 3.888E-01 ?(  2.724E-01 4.86E+01 6.65E+00 G  
785.37-8.320E-04 &   1.581E+00 1.15E+05 1.11E+00 G  

1620.74 0.000E+00 -   1.120E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.4747E-01                                      5.84E+05             
609.31 4.475E-01  (P 4.046E-02 9.39E+00 4.55E+01 G  

1120.29 2.822E-01 - P 1.440E-01 3.37E+01 1.49E+01 G  
1764.49 7.576E-01 +   4.203E-02 1.54E+01 1.53E+01 G  

Co-60    T   3.3051E-03                                      1.93E+03             
1332.49 4.624E-03 ?(  1.530E-02 2.12E+02 1.00E+02 G  
1173.23 1.984E-03 ?(  2.271E-02 7.02E+02 9.98E+01 G  

Cs-137   I   2.8279E-03                                      1.10E+04             
661.66 2.828E-03 ?(  1.921E-02 4.19E+02 8.50E+01 G  

Eu-152   I  -8.6054E-03                                      4.94E+03             
344.28-8.605E-03 &(  5.140E-02 3.68E+02 2.66E+01 G  
121.78-2.492E-02 +   6.091E-02 1.51E+02 2.84E+01 G  
778.90 0.000E+00 &   1.628E-01 1.00E+03 1.30E+01 G  
964.08-1.274E-02 +   1.351E-01 6.51E+02 1.45E+01 G  

1112.08-7.317E-02 &   1.693E-01 1.47E+02 1.34E+01 G  
1408.01 0.000E+00 +   2.571E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.7020E-02                                      3.14E+03             
873.18 5.333E-03 %(  1.522E-01 1.74E+03 1.22E+01 G  
123.07 7.059E-03 &(  3.830E-02 3.33E+02 4.04E+01 G  

1274.43 6.207E-03 ?(  5.830E-02 5.79E+02 3.49E+01 G  
723.30 5.260E-02 ?(  8.389E-02 1.04E+02 2.00E+01 G  

1004.72 2.870E-02 &(  9.087E-02 2.01E+02 1.79E+01 G  
996.25-4.586E-02 +   1.980E-01 2.69E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.4502E+00                                      4.57E+11             
1460.82 8.450E+00  (P 2.824E-01 5.32E+00 1.06E+01 G  

Pa-234   N   3.7421E-02                                      1.63E+12             
131.30 7.909E-03 &(  7.771E-02 6.00E+02 1.82E+01 G  
569.50 1.019E-01  (  1.505E-01 9.64E+01 9.30E+00 G  
946.00 3.277E-02 ?(  1.258E-01 2.41E+02 1.35E+01 G  
880.52-3.282E-02 +   1.697E-01 3.21E+02 1.05E+01 G  
883.24 0.000E+00 -   2.701E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.6387E-01                                      5.12E+12             
238.63 4.639E-01  (P 4.359E-02 8.77E+00 4.36E+01 G  
300.09 1.048E+00 + P 3.819E-01 2.79E+01 3.18E+00 G  

Pb-214   N   4.3359E-01                                      5.84E+05             
351.93 4.336E-01  (P 3.854E-02 9.32E+00 3.56E+01 G  
295.22 6.070E-01 + P 6.975E-02 1.15E+01 1.84E+01 G  
242.00 3.452E-01 - P 2.126E-01 4.14E+01 7.27E+00 G  

Ra-226   N   7.7635E-01                                      5.84E+05             
186.21 7.763E-01  (  4.060E-01 3.98E+01 3.56E+00 G  

Th-234   N   1.0890E+00                                      1.63E+12             
63.30 1.089E+00  (  8.995E-01 5.39E+01 3.75E+00 G  
92.59-4.983E-01 -   5.114E-01 6.50E+01 4.34E+00 G  

Tl-208   N   1.7162E-01                                      5.12E+12             
583.19 1.716E-01  (P 1.854E-02 1.21E+01 8.50E+01 G  
277.37 2.462E-01 + P 1.894E-01 5.00E+01 6.60E+00 G  
860.53 1.250E-01 & P 1.558E-01 7.04E+01 1.24E+01 G  

U-235    N   5.3343E-02                                      2.57E+11             
143.77-1.954E-02 ?(  1.420E-01 4.44E+02 1.09E+01 G  
205.32 1.376E-01 ?(  2.689E-01 1.22E+02 5.02E+00 G  
163.36 1.892E-01 ?(  2.333E-01 7.89E+01 5.08E+00 G  
185.72 4.781E-02  (  2.544E-02 3.56E+01 5.70E+01 G  

Energy duplication    
93.35 4.936E-01     3.186E-01 4.24E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.60        54.        15.     0.005   149.35   8.032E-02   
Th-234      63.65        84.        26.     0.010   107.72   1.089E+00   
Th-234      91.46       163.       -29.    -0.011   130.02  -4.983E-01   
U-235       93.35       113.        38.     0.014    84.74   4.936E-01   
Eu-152     121.58       147.       -12.    -0.004   302.42  -2.492E-02   
Eu-154     123.10       117.         5.     0.002   665.05   7.059E-03   
Pa-234     132.41       104.         2.     0.001  1199.73   7.909E-03   
U-235      143.70       128.        -4.    -0.001   888.45  -1.954E-02   
U-235      162.83        73.        16.     0.006   157.75   1.892E-01   
U-235      186.07       103.        44.     0.016    71.21   4.781E-02   
U-235      204.94        83.        11.     0.004   244.89   1.376E-01   
Eu-152     344.89        47.        -3.    -0.001   735.40  -8.605E-03   
Pa-234     569.93        25.         8.     0.003   192.87   1.019E-01   
Cs-137     661.91        28.         2.     0.001   838.19   2.828E-03   
Eu-154     723.03        26.         7.     0.003   207.10   5.260E-02   
Bi-212     727.43        30.        18.     0.007    97.12   3.888E-01   
Pa-234     879.82        22.        -2.    -0.001   642.48  -3.282E-02   
Pa-234     945.74        18.         3.     0.001   482.32   3.277E-02   
Eu-152     962.46        23.        -1.     0.000  1302.42  -1.274E-02   
Eu-154     997.44        25.        -3.    -0.001   538.23  -4.586E-02   
Eu-154    1004.82        15.         3.     0.001   402.24   2.870E-02   
Eu-152    1114.36        26.        -5.    -0.002   294.47  -7.317E-02   
Co-60     1172.31        23.         1.     0.000  1404.20   1.984E-03   
Eu-154    1273.91        17.         1.     0.000  1157.30   6.207E-03   
Co-60     1332.07         9.         2.     0.001   424.81   4.624E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5602E-01    5.5602E-01   1.0447E-01    1.1197E-01  6.069E-02
Am-241 #A    8.0307E-02    8.0321E-02   1.1996E-01    1.2010E-01  9.266E-02
Bi-212 #     3.8879E-01    3.8879E-01   3.7758E-01    3.7811E-01  2.724E-01
Bi-214       4.4745E-01    4.4747E-01   8.8595E-02    9.0901E-02  4.046E-02
Co-60  #A    3.2564E-03    3.3051E-03   1.4040E-02    1.4041E-02  1.530E-02
Cs-137 #A    2.8206E-03    2.8279E-03   2.3703E-02    2.3704E-02  1.921E-02
Eu-152 #A   -8.5558E-03   -8.6054E-03   6.3284E-02    6.3286E-02  5.140E-02
Eu-154 #A    1.6866E-02    1.7020E-02   3.5248E-02    3.5259E-02  1.522E-01
K-40         8.4502E+00    8.4502E+00   9.4080E-01    1.0322E+00  2.824E-01
Pa-234 #A    3.7421E-02    3.7421E-02   7.2173E-02    7.2771E-02  7.771E-02
Pb-212       4.6387E-01    4.6387E-01   8.2876E-02    9.1324E-02  4.359E-02
Pb-214       4.3357E-01    4.3359E-01   8.3751E-02    8.7159E-02  3.854E-02
Ra-226 #     7.7631E-01    7.7635E-01   6.1762E-01    6.1986E-01  4.060E-01
Th-234 #     1.0890E+00    1.0890E+00   1.1731E+00    1.1776E+00  8.995E-01
Tl-208       1.7162E-01    1.7162E-01   4.3199E-02    4.4597E-02  1.854E-02
U-235  #A    5.3343E-02    5.3343E-02   3.7985E-02    3.8140E-02  1.420E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.130E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.1299163E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-12                Received:        02/20/13                      
Lab ID:          243564-008                    Prepared:        03/04/13 09:53                
Matrix:          Soil                          Analyzed:        04/02/13 16:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:00                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                       -0.0266 U         0.166          0.135             0.9     
Bismuth-212                          0.655            0.414          0.270                     
Bismuth-214                          0.527            0.101          0.0454                    
Cesium-137                          -0.000414 U       0.0251         0.0206            0.07    
Cobalt-60                           -0.00489 U        0.0316         0.0254            0.03    
Europium-152                         0.00687 U        0.0532         0.0666            0.1     
Europium-154                        -0.00436 U        0.0129         0.145             0.2     
Lead-212                             0.695            0.0876         0.0422                    
Lead-214                             0.715            0.0972         0.0357                    
Potassium-40                         8.78             0.902          0.216                     
Protactinium-234                    -0.0000684 U      0.000755       0.0771                    
Radium-226 (By Bismuth-214)          0.527            0.101          0.0454            0.2     
Thallium-208                         0.257            0.0501         0.0209                    
Thorium-232 (By Actinium-228)        0.795            0.147          0.0702            0.9     
Thorium-234                          0.636 U          0.733          1.12                      
Uranium-235                          0.192            0.184          0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-008                   Client ID : 12-PE-E0787-12        

Seqnum : 1513132920008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_008                                Batch         : 195921                       Time      : 02-APR-2013 16:06     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 341 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0266       0.135   .16565       .16567       -0.018   u    
Bismuth-212                     0.655         0.270   .41372       .41508       0.11     u    
Bismuth-214                     0.527         0.0454  .10097       .10377       -0.0030  u    
Cesium-137                      -0.000414     0.0206  .025101      .025101      -0.00075 u    
Cobalt-60                       -0.00489      0.0254  .03156       .031561      0.00053  u    
Europium-152                    0.00687       0.0666  .053231      .053233      0.011    u    
Europium-154                    -0.00436      0.145   .012873      .012875      0.0037   u    
Lead-212                        0.695         0.0422  .087566      .10476       0.022    u    
Lead-214                        0.715         0.0357  .097228      .10506       0.016    u    
Potassium-40                    8.78          0.216   .90204       1.0042       -0.15    u    
Protactinium-234                -0.0000684    0.0771  .00075537    .00075556    0.011    u    
Radium-226 (By Bismuth-214)     0.527         0.0454  .10097       .10377       -0.0030  u    
Thallium-208                    0.257         0.0209  .050102      .052773      0.0078   u    
Thorium-232 (By Actinium-228)   0.795         0.0702  .14711       .158         -0.018   u    
Thorium-234                     0.636         1.12    .73341       .73588       0.0042   u    
Uranium-235                     0.192         0.147   .1844        .18481       0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513132920008

129 of 366



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-12          
Sample Description: 243564-008, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:00           Live Time: 2700   sec

Acquisition Time: 4/2/2013 16:06:40         Real Time: 2703   sec
Analysis Time: 4/2/2013 16:51            Dead Time: 0.11   %

Analysis Quantity: 3.410E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.955E-01      1.471E-01      1.580E-01      7.023E-02
Am-241    #AB   -2.662E-02      1.657E-01      1.657E-01      1.350E-01
Bi-212    #      6.548E-01      4.137E-01      4.151E-01      2.700E-01
Bi-214           5.274E-01      1.010E-01      1.038E-01      4.541E-02
Co-60     #AB   -4.888E-03      3.156E-02      3.156E-02      2.543E-02
Cs-137    #AB   -4.141E-04      2.510E-02      2.510E-02      2.064E-02
Eu-152    #AB    6.868E-03      5.323E-02      5.323E-02      6.656E-02
Eu-154    #AB   -4.355E-03      1.287E-02      1.288E-02      1.452E-01
K-40             8.778E+00      9.020E-01      1.004E+00      2.162E-01
Pa-234    #AB   -6.843E-05      7.554E-04      7.556E-04      7.712E-02
Pb-212           6.954E-01      8.757E-02      1.048E-01      4.223E-02
Pb-214           7.150E-01      9.723E-02      1.051E-01      3.573E-02
Ra-226           1.231E+00      5.872E-01      5.931E-01      3.920E-01
Th-234    #AB    6.364E-01      7.334E-01      7.359E-01      1.119E+00
Tl-208           2.568E-01      5.010E-02      5.277E-02      2.094E-02
U-235     #      1.923E-01      1.844E-01      1.848E-01      1.466E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.449E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_008.An1               

Sample description                                             
243564-008, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_008.An1

Acquisition information
Start time:                 4/2/2013 16:06:40
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4100E+02) = 

7.9258E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0980

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.59       22.  78.15   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.84      102.  18.88   0.86  2.837E-02
77.17      170.  12.13   0.86  3.012E-02
87.43       46.  39.04   0.87  3.678E-02
90.06       46.  36.91   0.87  3.823E-02
92.80       24.  84.70   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.026E-01 U235  
93.31       40.  48.02   0.86  3.990E-02    93.35   4.100  7.178E-01 Ac228 

93.35   5.760  5.109E-01 U235  
93.41       28.  66.75   0.88  3.990E-02    93.35   4.100  5.111E-01 Ac228 

93.35   5.760  3.638E-01 U235  
121.78        3. 716.72   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.30       23.  75.36   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.229E-01 U235  
163.24       15. 111.49   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.700E-01 U235  
186.17       72.  23.84   1.19  4.815E-02   185.72  57.000  7.673E-02 U235  

186.21   3.555  1.231E+00 Ra226 
185.72  57.000  7.673E-02 U235  

195.53        8. 141.26   0.58  4.733E-02
204.88       29.  50.81   0.98  4.641E-02   205.32   5.020  3.661E-01 U235  

205.32   5.020  3.661E-01 U235  
206.88       19.  65.47   0.98  4.626E-02
209.46       51.  28.56   0.98  4.602E-02
238.60      487.   5.24   1.01  4.318E-02   238.63  43.600  7.510E-01 Pb212 
241.56       93.  17.64   1.01  4.290E-02   242.00   7.268  8.641E-01 Pb214 
277.24       15.  76.09   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.06      128.  12.98   0.66  3.815E-02   295.22  18.414  5.144E-01 Pb214 
300.03       64.  21.05   1.29  3.774E-02   300.09   3.180  1.565E+00 Pb212 
338.29      118.  14.32   1.07  3.494E-02   338.32  11.400  8.562E-01 Ac228 
351.60      303.   6.65   1.11  3.406E-02   351.93  35.600  7.193E-01 Pb214 
583.12      179.   9.51   1.45  2.416E-02   583.19  85.000  2.565E-01 Tl208 
609.37      201.   9.15   0.72  2.345E-02   609.31  45.490  5.280E-01 Bi214 
727.56       30.  31.59   1.43  2.078E-02   727.33   6.650  6.359E-01 Bi212 
785.49        7. 106.39   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.93       20.  36.90   1.53  1.851E-02   860.53  12.400  2.587E-01 Tl208 
911.31      122.  10.81   1.13  1.779E-02   911.20  26.200  7.691E-01 Ac228 
945.67        1. 898.07   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.07       54.  25.05   0.41  1.704E-02   968.96  15.900  5.890E-01 Ac228 

1004.73        3. 234.93   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1112.12        2. 387.53   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.19       45.  18.69   1.70  1.535E-02  1120.29  14.910  5.737E-01 Bi214 
1460.64      396.   4.92   1.65  1.254E-02  1460.82  10.550  8.778E+00 K40   
1621.56        3. 179.08   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.75       27.  21.71   2.14  1.069E-02  1764.49  15.310  4.807E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.82       154.        65. 2.291E+03   60.64   0.708  -        
307.97    77.16       148.       148. 4.927E+03   29.31   0.733  -        
348.94    87.41       114.        44. 1.196E+03   74.97   0.519  -      s 
359.46    90.04       115.        46. 1.198E+03   72.57   0.483  -      sM
781.12   195.53        63.         8. 1.690E+02  282.51   0.579  -      sc
826.43   206.87        59.        10. 2.257E+02  216.34   0.417  -      sc
836.77   209.46        99.        52. 1.126E+03   67.95   0.784 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.62    59.05       116.        -5.    -0.002   622.22   0.846s
Th-234    253.76    63.59       131.        22.     0.008   156.30   0.850 
Th-234    370.48    92.80       190.        24.     0.009   169.40   0.877s
Ac-228    372.69    93.35       143.        40.     0.015    96.03   0.864D
U-235     372.69    93.35       166.        28.     0.011   133.50   0.878D
Eu-152    486.32   121.78       168.         3.     0.001  1433.43   0.904s
Pa-234    532.87   133.43       103.        -2.    -0.001  1283.68   0.913s
U-235     576.35   144.30       138.        23.     0.009   150.73   0.924s
U-235     652.03   163.24       126.        15.     0.005   222.98   0.942s
U-235     742.91   185.98       122.        71.     0.026    49.77   0.963s
Ra-226    743.69   186.17        96.        72.     0.027    47.69   1.186s
U-235     818.48   204.88        94.        29.     0.011   101.62   0.981 
Pb-212    953.19   238.58       135.       446.     0.165    12.44   1.047 
Pb-214    965.04   241.54       100.        74.     0.027    46.25   0.731s
Tl-208   1107.74   277.24        64.        15.     0.006   152.18   1.046s
Pb-214   1178.99   295.06        73.       122.     0.045    25.65   1.062s
Pb-212   1198.85   300.03        47.        64.     0.024    42.11   1.292s
Ac-228   1351.85   338.29        57.       116.     0.043    28.65   1.070s
Pb-214   1405.07   351.60        40.       297.     0.110    13.31   1.109s
Pa-234   2277.43   569.74        38.        -4.    -0.001   494.39   1.298s
Tl-208   2330.94   583.12        40.       179.     0.066    19.03   1.451 
Bi-214   2435.91   609.37        50.       192.     0.071    18.31   0.725s
Eu-154   2886.95   722.11        37.        -6.    -0.002   285.68   1.424s
Bi-212   2908.75   727.56        30.        30.     0.011    63.18   1.427s
Bi-212   3140.52   785.49        28.         7.     0.003   212.77   1.473s
Tl-208   3442.43   860.93        23.        20.     0.007    73.81   1.532s
Eu-154   3493.88   873.79        22.        -4.    -0.001   358.78   1.542s
Pa-234   3520.21   880.37        24.        -1.     0.000  1454.20   1.547s
Pa-234   3532.47   883.44        30.        -4.    -0.001   411.87   1.549s
Ac-228   3644.01   911.31        23.       122.     0.045    21.62   1.130s
Pa-234   3781.56   945.67        24.         1.     0.000  1796.13   1.597s
Eu-152   3853.18   963.57        60.        -9.    -0.003   253.14   1.611s
Ac-228   3875.21   969.07        38.        54.     0.020    50.09   0.414s
Eu-154   3986.01   996.75        23.        -3.    -0.001   518.58   1.635s
Eu-154   4017.93  1004.73        20.         3.     0.001   469.86   1.641s
Eu-152   4447.81  1112.12        19.         2.     0.001   775.06   1.719s
Bi-214   4480.12  1120.19        10.        45.     0.017    37.39   1.701 
Co-60    4692.73  1173.29        25.        -4.    -0.001   411.40   1.763s
Co-60    5331.86  1332.90        24.        -2.    -0.001   645.62   1.873s
Eu-152   5634.83  1408.54        12.        -1.     0.000   809.17   1.923s
K-40     5843.51  1460.64        17.       396.     0.146     9.84   1.651 
Bi-212   6488.17  1621.56        12.         3.     0.001   358.16   2.058s
Bi-214   7057.98  1763.75         4.        27.     0.010    43.43   2.144s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 16:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9547E-01                                      5.12E+12             
911.20 7.691E-01  (P 7.023E-02 1.08E+01 2.62E+01 G  
968.96 5.890E-01 - P 1.549E-01 2.50E+01 1.59E+01 G  
338.32 8.562E-01 @(P 1.295E-01 1.43E+01 1.14E+01 G  

Energy duplication    
93.35 7.178E-01 *   5.000E-01 4.80E+01 4.10E+00 XA 

Am-241   I  -2.6623E-02                                      1.58E+05             
59.54-2.662E-02 ?(  1.350E-01 3.11E+02 3.59E+01 G  

Bi-212   N   6.5479E-01                                      5.12E+12             
727.33 6.359E-01 ?(  2.700E-01 3.16E+01 6.65E+00 G  
785.37 1.002E+00 ?(  1.650E+00 1.06E+02 1.11E+00 G  

1620.74 4.825E-01 ?(  1.344E+00 1.79E+02 1.51E+00 G  

Bi-214   N   5.2741E-01                                      5.84E+05             
609.31 5.280E-01  (P 4.541E-02 9.15E+00 4.55E+01 G  

1120.29 5.737E-01  (P 9.572E-02 1.87E+01 1.49E+01 G  
1764.49 4.807E-01 ?(  7.857E-02 2.17E+01 1.53E+01 G  

Co-60    T  -4.8883E-03                                      1.93E+03             
1332.49-4.888E-03 ?(  2.543E-02 3.23E+02 1.00E+02 G  
1173.23-7.149E-03 +   2.341E-02 2.06E+02 9.98E+01 G  

Cs-137   I  -4.1406E-04                                      1.10E+04             
661.66-4.141E-04 %(  2.064E-02 3.03E+03 8.50E+01 G  

Eu-152   I   6.8681E-03                                      4.94E+03             
344.28 0.000E+00 ?(  6.656E-02 1.00E+03 2.66E+01 G  
121.78 5.500E-03 ?(  6.470E-02 7.17E+02 2.84E+01 G  
778.90 2.575E-03 %   1.456E-01 3.44E+03 1.30E+01 G  
964.08-1.064E-01 +   2.140E-01 1.27E+02 1.45E+01 G  

1112.08 2.338E-02 ?(  1.462E-01 3.88E+02 1.34E+01 G  
1408.01-1.354E-02 +   8.798E-02 4.05E+02 2.09E+01 G  

Eu-154   I  -4.3551E-03                                      3.14E+03             
873.18-5.122E-02 ?(  1.452E-01 1.79E+02 1.22E+01 G  
123.07 2.139E-03 %   3.960E-02 1.13E+03 4.04E+01 G  

1274.43-8.670E-04 %   5.375E-02 3.77E+03 3.49E+01 G  
723.30-4.466E-02 &   1.009E-01 1.43E+02 2.00E+01 G  

1004.72 2.758E-02 ?(  1.032E-01 2.35E+02 1.79E+01 G  
996.25-4.545E-02 &   1.887E-01 2.59E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.7780E+00                                      4.57E+11             
1460.82 8.778E+00  (P 2.162E-01 4.92E+00 1.06E+01 G  

Pa-234   N  -6.8431E-05                                      1.63E+12             
131.30-7.333E-03 &(  7.712E-02 6.42E+02 1.82E+01 G  
569.50-4.668E-02 +   1.858E-01 2.47E+02 9.30E+00 G  
946.00 9.725E-03 &(  1.427E-01 8.98E+02 1.35E+01 G  
880.52-1.486E-02 +   1.762E-01 7.27E+02 1.05E+01 G  
883.24-6.480E-02 +   2.131E-01 2.06E+02 9.70E+00 G  

Pb-212   N   6.9536E-01                                      5.12E+12             
238.63 6.954E-01  (P 4.223E-02 6.22E+00 4.36E+01 G  
300.09 1.565E+00 + P 3.906E-01 2.11E+01 3.18E+00 G  

Pb-214   N   7.1501E-01                                      5.84E+05             
351.93 7.193E-01 *(P 3.573E-02 6.65E+00 3.56E+01 G  
295.22 5.108E-01 - P 8.324E-02 1.28E+01 1.84E+01 G  
242.00 6.938E-01  (P 2.200E-01 2.31E+01 7.27E+00 G  

Ra-226   N   1.2314E+00                                      5.84E+05             
186.21 1.231E+00  (  3.920E-01 2.38E+01 3.56E+00 G  

Th-234   N   6.3639E-01                                      1.63E+12             
63.30 9.042E-01 ?(  1.119E+00 7.82E+01 3.75E+00 G  
92.59 4.052E-01 *(  5.485E-01 8.47E+01 4.34E+00 G  

Tl-208   N   2.5680E-01                                      5.12E+12             
583.19 2.565E-01  (P 2.094E-02 9.51E+00 8.50E+01 G  
277.37 1.693E-01 - P 2.084E-01 7.61E+01 6.60E+00 G  
860.53 2.587E-01 ?(P 1.421E-01 3.69E+01 1.24E+01 G  

U-235    N   1.9229E-01                                      2.57E+11             
143.77 1.229E-01  (  1.466E-01 7.54E+01 1.09E+01 G  
205.32 3.661E-01  (  2.853E-01 5.08E+01 5.02E+00 G  
163.36 1.700E-01  (  3.036E-01 1.11E+02 5.08E+00 G  
185.72 7.640E-02 -   2.756E-02 2.49E+01 5.70E+01 G  

Energy duplication    
93.35 3.638E-01 *   3.840E-01 6.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.05       116.        -5.    -0.002   622.22  -2.662E-02   
Th-234      63.59       131.        22.     0.008   156.30   9.042E-01   
Th-234      92.80       190.        24.     0.009   169.40   4.052E-01   
U-235       93.35       166.        28.     0.011   133.50   3.638E-01   
Eu-152     121.78       168.         3.     0.001  1433.43   5.500E-03   
Pa-234     133.43       103.        -2.    -0.001  1283.68  -7.333E-03   
U-235      144.30       138.        23.     0.009   150.73   1.229E-01   
U-235      163.24       126.        15.     0.005   222.98   1.700E-01   
U-235      185.98       122.        71.     0.026    49.77   7.640E-02   
U-235      204.88        94.        29.     0.011   101.62   3.661E-01   
Pa-234     569.74        38.        -4.    -0.001   494.39  -4.668E-02   
Eu-154     722.11        37.        -6.    -0.002   285.68  -4.466E-02   
Bi-212     727.56        30.        30.     0.011    63.18   6.359E-01   
Bi-212     785.49        28.         7.     0.003   212.77   1.002E+00   
Eu-154     873.79        22.        -4.    -0.001   358.78  -5.122E-02   
Pa-234     880.37        24.        -1.     0.000  1454.20  -1.486E-02   
Pa-234     883.44        30.        -4.    -0.001   411.87  -6.480E-02   
Pa-234     945.67        24.         1.     0.000  1796.13   9.725E-03   
Eu-152     963.57        60.        -9.    -0.003   253.14  -1.064E-01   
Eu-154     996.75        23.        -3.    -0.001   518.58  -4.545E-02   
Eu-154    1004.73        20.         3.     0.001   469.86   2.758E-02   
Eu-152    1112.12        19.         2.     0.001   775.06   2.338E-02   
Co-60     1173.29        25.        -4.    -0.001   411.40  -7.149E-03   
Co-60     1332.90        24.        -2.    -0.001   645.62  -4.888E-03   
Eu-152    1408.54        12.        -1.     0.000   809.17  -1.354E-02   
Bi-212    1621.56        12.         3.     0.001   358.16   4.825E-01   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9547E-01    7.9547E-01   1.4711E-01    1.5800E-01  7.023E-02
Am-241 #A   -2.6618E-02   -2.6623E-02   1.6565E-01    1.6567E-01  1.350E-01
Bi-212 #     6.5479E-01    6.5479E-01   4.1372E-01    4.1508E-01  2.700E-01
Bi-214       5.2738E-01    5.2741E-01   1.0097E-01    1.0377E-01  4.541E-02
Co-60  #A   -4.8165E-03   -4.8883E-03   3.1560E-02    3.1561E-02  2.543E-02
Cs-137 #A   -4.1299E-04   -4.1406E-04   2.5101E-02    2.5101E-02  2.064E-02
Eu-152 #A    6.8285E-03    6.8681E-03   5.3231E-02    5.3233E-02  6.656E-02
Eu-154 #A   -4.3158E-03   -4.3551E-03   1.2873E-02    1.2875E-02  1.452E-01
K-40         8.7780E+00    8.7780E+00   9.0204E-01    1.0042E+00  2.162E-01
Pa-234 #A   -6.8431E-05   -6.8431E-05   7.5537E-04    7.5556E-04  7.712E-02
Pb-212       6.9536E-01    6.9536E-01   8.7566E-02    1.0476E-01  4.223E-02
Pb-214       7.1498E-01    7.1501E-01   9.7228E-02    1.0506E-01  3.573E-02
Ra-226       1.2314E+00    1.2314E+00   5.8722E-01    5.9313E-01  3.920E-01
Th-234 #A    6.3639E-01    6.3639E-01   7.3341E-01    7.3588E-01  1.119E+00
Tl-208       2.5680E-01    2.5680E-01   5.0102E-02    5.2773E-02  2.094E-02
U-235  #C    1.9229E-01    1.9229E-01   1.8440E-01    1.8481E-01  1.466E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.300E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.2999468E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-13                Received:        02/20/13                      
Lab ID:          243564-009                    Prepared:        03/04/13 09:59                
Matrix:          Soil                          Analyzed:        04/03/13 08:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:04                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.0768 U         0.181          0.145             0.9     
Bismuth-212                          1.25             0.439          0.202                     
Bismuth-214                          0.776            0.122          0.0522                    
Cesium-137                          -0.00579 U        0.0291         0.0234            0.07    
Cobalt-60                           -0.0000213 U      0.000165       0.0169            0.03    
Europium-152                         0.138            0.120          0.0621            0.1     
Europium-154                         0.0194 U         0.0500         0.186             0.2     
Lead-212                             0.812            0.0914         0.0419                    
Lead-214                             0.758            0.114          0.0467                    
Potassium-40                         8.27             0.963          0.307                     
Protactinium-234                    -0.0707 U         0.130          0.104                     
Radium-226 (By Bismuth-214)          0.776            0.122          0.0522            0.2     
Thallium-208                         0.307            0.0492         0.0185                    
Thorium-232 (By Actinium-228)        0.941            0.152          0.0806            0.9     
Thorium-234                          1.21             1.26           0.970                     
Uranium-235                          0.0598 U         0.0299         0.170             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-009                   Client ID : 12-PE-E0787-13        

Seqnum : 1513134360004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_004                                Batch         : 195921                       Time      : 03-APR-2013 08:57     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342 g                        Live Time : 2700 sec              

Dead Time : 0.28 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0768        0.145   .18105       .18114       -0.018   u    
Bismuth-212                     1.25          0.202   .43863       .44325       0.11     u    
Bismuth-214                     0.776         0.0522  .12203       .12703       -0.0030  u    
Cesium-137                      -0.00579      0.0234  .02905       .029052      -0.00075 u    
Cobalt-60                       -0.0000213    0.0169  .00016521    .00016521    0.00053  u    
Europium-152                    0.138         0.0621  .1198        .12006       0.011    u    
Europium-154                    0.0194        0.186   .050026      .050036      0.0037   u    
Lead-212                        0.812         0.0419  .091447      .11346       0.022    u    
Lead-214                        0.758         0.0467  .11418       .12173       0.016    u    
Potassium-40                    8.27          0.307   .96333       1.0491       -0.15    u    
Protactinium-234                -0.0707       0.104   .13013       .13132       0.011    u    
Radium-226 (By Bismuth-214)     0.776         0.0522  .12203       .12703       -0.0030  u    
Thallium-208                    0.307         0.0185  .049211      .053052      0.0078   u    
Thorium-232 (By Actinium-228)   0.941         0.0806  .15176       .16636       -0.018   u    
Thorium-234                     1.21          0.970   1.2603       1.2655       0.0042   u    
Uranium-235                     0.0598        0.170   .029909      .030155      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-13          
Sample Description: 243564-009, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:04           Live Time: 2700   sec

Acquisition Time: 4/3/2013 08:57:52         Real Time: 2708   sec
Analysis Time: 4/3/2013 09:43            Dead Time: 0.28   %

Analysis Quantity: 3.420E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.406E-01      1.518E-01      1.664E-01      8.055E-02
Am-241    #AB    7.679E-02      1.811E-01      1.811E-01      1.454E-01
Bi-212           1.246E+00      4.386E-01      4.433E-01      2.023E-01
Bi-214           7.762E-01      1.220E-01      1.270E-01      5.223E-02
Co-60     #AB   -2.135E-05      1.652E-04      1.652E-04      1.689E-02
Cs-137    #AB   -5.787E-03      2.905E-02      2.905E-02      2.341E-02
Eu-152    #      1.376E-01      1.198E-01      1.201E-01      6.207E-02
Eu-154    #AB    1.944E-02      5.003E-02      5.004E-02      1.860E-01
K-40             8.266E+00      9.633E-01      1.049E+00      3.071E-01
Pa-234     AB   -7.071E-02      1.301E-01      1.313E-01      1.043E-01
Pb-212           8.122E-01      9.145E-02      1.135E-01      4.185E-02
Pb-214           7.580E-01      1.142E-01      1.217E-01      4.674E-02
Ra-226    #      1.347E+00      6.568E-01      6.631E-01      4.798E-01
Th-234           1.213E+00      1.260E+00      1.266E+00      9.696E-01
Tl-208           3.070E-01      4.921E-02      5.305E-02      1.853E-02
U-235     #AB    5.975E-02      2.991E-02      3.016E-02      1.703E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.596E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243564-009, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_004.An1

Acquisition information
Start time:                 4/3/2013 08:57:52
Live time:               2700
Real time:               2708
Dead time:                  0.28 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4200E+02) = 

7.9026E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1178

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.59       14. 117.89   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.52       29.  51.95   0.76  1.866E-02    63.30   3.750  1.213E+00 Th234 
74.88      148.  13.67   0.85  2.842E-02
77.26      210.  10.46   0.85  3.020E-02
87.30       91.  22.52   0.78  3.672E-02
92.45        5. 407.57   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.774E-02 U235  
93.16       78.  27.89   0.73  3.981E-02    93.35   5.760  9.985E-01 U235  

93.35   4.100  1.403E+00 Ac228 
122.57       13. 128.65   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  1.948E-02 Eu154 
164.79        5. 290.70   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.159E-02 U235  
185.97       78.  25.03   0.96  4.819E-02   185.72  57.000  8.265E-02 U235  

186.21   3.555  1.326E+00 Ra226 
185.72  57.000  8.265E-02 U235  

186.06       79.  24.39   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.347E+00 Ra226 

238.60      526.   5.57   1.01  4.318E-02   238.63  43.600  8.093E-01 Pb212 
241.64       85.  22.35   0.63  4.285E-02   242.00   7.268  8.027E-01 Pb214 
277.35       28.  52.65   1.05  3.962E-02   277.37   6.600  3.173E-01 Tl208 
295.16      188.  11.13   1.17  3.814E-02   295.22  18.414  7.630E-01 Pb214 
300.14       35.  32.16   0.83  3.774E-02   300.09   3.180  8.512E-01 Pb212 
338.26      126.  16.33   0.92  3.494E-02   338.32  11.400  9.095E-01 Ac228 
344.78       11. 114.17   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.425E-02 Eu152 
351.81      312.   7.38   1.21  3.405E-02   351.93  35.600  7.392E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
510.95      145.  11.97   0.94  2.644E-02
569.29        2. 449.18   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.26      219.   7.85   0.95  2.416E-02   583.19  85.000  3.062E-01 Tl208 
609.37      273.   8.18   1.45  2.345E-02   609.31  45.490  7.251E-01 Bi214 
727.38       60.  17.60   1.32  2.078E-02   727.33   6.650  1.275E+00 Bi212 
785.74        8.  95.44   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.54       10.  59.47   1.51  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.34      160.   9.64   1.45  1.779E-02   911.20  26.200  9.653E-01 Ac228 
964.85       28.  43.53   1.58  1.710E-02   964.08  14.500  3.272E-01 Eu152 

964.08  14.500  3.272E-01 Eu152 
969.17       85.  14.24   0.74  1.704E-02   968.96  15.900  9.222E-01 Ac228 
994.49        2. 239.68   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.184E-02 Eu154 
1120.76       63.  16.32   0.37  1.535E-02  1120.29  14.910  8.111E-01 Bi214 
1173.70        1. 620.64   1.70  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.80        3. 192.41   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.447E-02 Eu152 
1460.77      391.   5.57   1.44  1.254E-02  1460.82  10.550  8.265E+00 K40   
1764.33       50.  14.14   1.89  1.069E-02  1764.49  15.310  8.939E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.88       156.       111. 3.906E+03   37.06   0.716  -        
308.54    77.26       231.       168. 5.564E+03   32.50   0.952  -        
348.63    87.30       143.        91. 2.478E+03   45.04   0.777  -        

2042.35   510.95        48.       145. 5.468E+03   23.94   0.935 TL-208  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.90    59.59       135.        14.     0.005   235.79   0.834s
Th-234    253.61    63.52        99.        29.     0.011   103.91   0.763 
Th-234    369.78    92.59       168.         5.     0.002   815.13   0.867D
U-235     372.83    93.35       195.        72.     0.027    59.76   0.868D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.83    93.35       153.        69.     0.025    56.29   0.868D
Eu-152    486.15   121.71       178.       -13.    -0.005   290.84   0.896s
Eu-154    489.59   122.57       132.        13.     0.005   257.30   0.898s
Pa-234    521.51   130.55       190.       -22.    -0.008   184.04   0.906s
U-235     573.44   143.55       188.       -11.    -0.004   347.31   0.918s
U-235     658.37   164.79       117.         5.     0.002   581.40   0.937s
U-235     743.03   185.97       150.        78.     0.029    50.06   0.959s
Ra-226    743.37   186.06       145.        79.     0.029    48.77   0.959s
U-235     820.78   205.42       163.        -2.    -0.001  1645.37   0.978s
Pb-212    953.39   238.60       133.       521.     0.193    11.14   1.006 
Pb-214    965.53   241.64       114.        85.     0.032    44.71   0.628s
Tl-208   1108.30   277.35       102.        28.     0.010   105.29   1.046 
Pb-214   1179.55   295.17        93.       186.     0.069    22.58   1.173 
Pb-212   1199.42   300.14        51.        35.     0.013    64.31   0.830 
Ac-228   1351.81   338.26        87.       124.     0.046    32.67   0.924 
Eu-152   1377.87   344.78        69.        11.     0.004   228.34   1.107s
Pb-214   1405.99   351.81        69.       306.     0.113    14.75   1.206 
Pa-234   2275.71   569.29        32.         2.     0.001   898.37   1.298 
Tl-208   2331.57   583.26        31.       215.     0.080    15.70   0.948s
Bi-214   2436.04   609.37        67.       264.     0.098    16.37   1.448 
Cs-137   2645.16   661.65        42.        -4.    -0.001   502.03   1.369s
Eu-154   2890.08   722.87        55.        -5.    -0.002   390.69   1.415s
Bi-212   2908.15   727.38        17.        60.     0.022    35.20   1.325 
Eu-152   3113.71   778.76        24.        -2.    -0.001   580.18   1.455s
Bi-212   3141.66   785.74        25.         8.     0.003   190.88   1.460s
Tl-208   3440.97   860.54        20.        10.     0.004   118.93   1.511s
Pa-234   3521.51   880.67        24.        -2.    -0.001   670.52   1.525 
Pa-234   3534.44   883.90        34.        -6.    -0.002   273.24   1.526s
Ac-228   3644.27   911.34        30.       154.     0.057    19.28   1.452 
Eu-152   3858.44   964.85        58.        28.     0.010    87.05   1.579s
Ac-228   3875.74   969.17        25.        85.     0.032    28.48   0.739s
Eu-154   3977.07   994.49        16.         2.     0.001   479.35   1.599s
Eu-152   4447.95  1112.12        31.        -1.     0.000  1863.41   1.667s
Bi-214   4482.55  1120.76        17.        63.     0.023    32.63   0.369s
Co-60    4694.54  1173.70        23.         1.     0.000  1241.28   1.700s
Co-60    5312.53  1328.02        11.        -1.     0.000   924.33   1.780s
Eu-152   5636.06  1408.80        17.         3.     0.001   384.83   1.814s
K-40     5844.27  1460.77        35.       374.     0.138    11.13   1.435 
Bi-214   7060.69  1764.33         0.        50.     0.019    28.28   1.892 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.4060E-01                                      5.12E+12             
911.20 9.653E-01  (P 8.055E-02 9.64E+00 2.62E+01 G  
968.96 9.222E-01  (P 1.250E-01 1.42E+01 1.59E+01 G  
338.32 9.095E-01  (P 1.599E-01 1.63E+01 1.14E+01 G  

Energy duplication    
93.35 1.231E+00 +   5.160E-01 2.81E+01 4.10E+00 XA 

Am-241   I   7.6786E-02                                      1.58E+05             
59.54 7.679E-02 &(  1.454E-01 1.18E+02 3.59E+01 G  

Bi-212   N   1.2460E+00                                      5.12E+12             
727.33 1.275E+00  (  2.023E-01 1.76E+01 6.65E+00 G  
785.37 1.072E+00 &(  1.566E+00 9.54E+01 1.11E+00 G  

1620.74 1.478E-02 %   1.576E+00 6.48E+03 1.51E+00 G  

Bi-214   N   7.7617E-01                                      5.84E+05             
609.31 7.251E-01  (P 5.223E-02 8.18E+00 4.55E+01 G  

1120.29 8.111E-01  (P 1.212E-01 1.63E+01 1.49E+01 G  
1764.49 8.939E-01  (  4.166E-02 1.41E+01 1.53E+01 G  

Co-60    T  -2.1349E-05                                      1.93E+03             
1332.49-2.271E-03 &(  1.689E-02 4.62E+02 1.00E+02 G  
1173.23 2.231E-03 ?(  2.254E-02 6.21E+02 9.98E+01 G  

Cs-137   I  -5.7866E-03                                      1.10E+04             
661.66-5.787E-03 &(  2.341E-02 2.51E+02 8.50E+01 G  

Eu-152   I   1.3762E-01                                      4.94E+03             
344.28 3.425E-02 ?(  6.207E-02 1.14E+02 2.66E+01 G  
121.78-2.824E-02 +   6.643E-02 1.45E+02 2.84E+01 G  
778.90-2.807E-02 +   1.309E-01 2.90E+02 1.30E+01 G  
964.08 3.272E-01 ?(  2.110E-01 4.35E+01 1.45E+01 G  

1112.08-1.218E-02 -   1.858E-01 9.32E+02 1.34E+01 G  
1408.01 3.447E-02 -   1.045E-01 1.92E+02 2.09E+01 G  

Eu-154   I   1.9443E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.860E-01 1.00E+03 1.22E+01 G  
123.07 1.948E-02 ?(  4.031E-02 1.29E+02 4.04E+01 G  

1274.43-2.978E-03 %   6.269E-02 1.29E+03 3.49E+01 G  
723.30-3.875E-02 +   1.217E-01 1.95E+02 2.00E+01 G  

1004.72-3.180E-03 %   1.165E-01 2.23E+03 1.79E+01 G  
996.25 4.184E-02 ?(  1.593E-01 2.40E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.2655E+00                                      4.57E+11             
1460.82 8.265E+00  (P 3.071E-01 5.57E+00 1.06E+01 G  

Pa-234   N  -7.0708E-02                                      1.63E+12             
131.30-7.071E-02 &(  1.043E-01 9.20E+01 1.82E+01 G  
569.50 2.316E-02 +   1.690E-01 4.49E+02 9.30E+00 G  
946.00 3.385E-06 %   1.350E-01 2.42E+06 1.35E+01 G  
880.52-3.253E-02 +   1.759E-01 3.35E+02 1.05E+01 G  
883.24-1.050E-01 +   2.261E-01 1.37E+02 9.70E+00 G  

Pb-212   N   8.1216E-01                                      5.12E+12             
238.63 8.093E-01  (P 4.185E-02 5.57E+00 4.36E+01 G  
300.09 8.512E-01  (P 4.061E-01 3.22E+01 3.18E+00 G  

Pb-214   N   7.5802E-01                                      5.84E+05             
351.93 7.392E-01  (P 4.674E-02 7.38E+00 3.56E+01 G  
295.22 7.767E-01  (P 9.350E-02 1.13E+01 1.84E+01 G  
242.00 8.027E-01  (P 2.334E-01 2.24E+01 7.27E+00 G  

Ra-226   N   1.3466E+00                                      5.84E+05             
186.21 1.347E+00  (  4.798E-01 2.44E+01 3.56E+00 G  

Th-234   N   1.2129E+00                                      1.63E+12             
63.30 1.213E+00  (  9.696E-01 5.20E+01 3.75E+00 G  
92.59 7.730E-02 -   5.156E-01 4.08E+02 4.34E+00 G  

Tl-208   N   3.0701E-01                                      5.12E+12             
583.19 3.062E-01  (P 1.853E-02 7.85E+00 8.50E+01 G  
277.37 3.173E-01 ?(P 2.632E-01 5.26E+01 6.60E+00 G  
860.53 1.311E-01 - P 1.332E-01 5.95E+01 1.24E+01 G  

U-235    N   5.9752E-02                                      2.57E+11             
143.77-6.041E-02 ?(  1.703E-01 1.74E+02 1.09E+01 G  
205.32-2.768E-02 +   3.740E-01 8.23E+02 5.02E+00 G  
163.36 6.159E-02  (  2.917E-01 2.91E+02 5.08E+00 G  
185.72 8.265E-02 *(  3.037E-02 2.50E+01 5.70E+01 G  

Energy duplication    
93.35 9.158E-01     4.142E-01 2.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.59       135.        14.     0.005   235.79   7.679E-02   
U-235       93.35       195.        72.     0.027    59.76   9.158E-01   
Eu-152     121.71       178.       -13.    -0.005   290.84  -2.824E-02   
Eu-154     122.57       132.        13.     0.005   257.30   1.948E-02   
U-235      143.55       188.       -11.    -0.004   347.31  -6.041E-02   
U-235      164.79       117.         5.     0.002   581.40   6.159E-02   
U-235      185.97       150.        78.     0.029    50.06   8.265E-02   
Ra-226     186.06       145.        79.     0.029    48.77   1.347E+00   
U-235      205.42       163.        -2.    -0.001  1645.37  -2.768E-02   
Eu-152     344.78        69.        11.     0.004   228.34   3.425E-02   
Cs-137     661.65        42.        -4.    -0.001   502.03  -5.787E-03   
Eu-154     722.87        55.        -5.    -0.002   390.69  -3.875E-02   
Eu-152     778.76        24.        -2.    -0.001   580.18  -2.807E-02   
Eu-152     964.85        58.        28.     0.010    87.05   3.272E-01   
Eu-154     994.49        16.         2.     0.001   479.35   4.184E-02   
Eu-152    1112.12        31.        -1.     0.000  1863.41  -1.218E-02   
Co-60     1173.70        23.         1.     0.000  1241.28   2.231E-03   
Co-60     1328.02        11.        -1.     0.000   924.33  -2.271E-03   
Eu-152    1408.80        17.         3.     0.001   384.83   3.447E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.4060E-01    9.4060E-01   1.5176E-01    1.6636E-01  8.055E-02
Am-241 #A    7.6772E-02    7.6786E-02   1.8105E-01    1.8114E-01  1.454E-01
Bi-212       1.2460E+00    1.2460E+00   4.3863E-01    4.4325E-01  2.023E-01
Bi-214       7.7613E-01    7.7617E-01   1.2203E-01    1.2703E-01  5.223E-02
Co-60  #A   -2.1030E-05   -2.1349E-05   1.6521E-04    1.6521E-04  1.689E-02
Cs-137 #A   -5.7713E-03   -5.7866E-03   2.9050E-02    2.9052E-02  2.341E-02
Eu-152 #C    1.3681E-01    1.3762E-01   1.1980E-01    1.2006E-01  6.207E-02
Eu-154 #A    1.9264E-02    1.9443E-02   5.0026E-02    5.0036E-02  1.860E-01
K-40         8.2655E+00    8.2655E+00   9.6333E-01    1.0491E+00  3.071E-01
Pa-234  A   -7.0708E-02   -7.0708E-02   1.3013E-01    1.3132E-01  1.043E-01
Pb-212       8.1216E-01    8.1216E-01   9.1447E-02    1.1346E-01  4.185E-02
Pb-214       7.5798E-01    7.5802E-01   1.1418E-01    1.2173E-01  4.674E-02
Ra-226 #     1.3466E+00    1.3466E+00   6.5681E-01    6.6313E-01  4.798E-01
Th-234       1.2129E+00    1.2129E+00   1.2603E+00    1.2655E+00  9.696E-01
Tl-208       3.0701E-01    3.0701E-01   4.9211E-02    5.3052E-02  1.853E-02
U-235  #A    5.9752E-02    5.9752E-02   2.9909E-02    3.0155E-02  1.703E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.0 to  2034.5 keV)     1.432E+01  pCi/g         
Total Decayed Activity (  883.0 to  2034.5 keV) 1.4318371E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-14                Received:        02/20/13                      
Lab ID:          243564-010                    Prepared:        03/04/13 10:05                
Matrix:          Soil                          Analyzed:        04/03/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:21                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0930 U        0.157          0.124             0.9     
Bismuth-212                          1.17            0.524          0.270                     
Bismuth-214                          0.643           0.102          0.0404                    
Cesium-137                           0.00556 U       0.0266         0.0213            0.07    
Cobalt-60                            0.00344 U       0.00908        0.0213            0.03    
Europium-152                         0.0352 U        0.0605         0.0574            0.1     
Europium-154                         0.0119 U        0.0657         0.152             0.2     
Lead-212                             0.680           0.0955         0.0498                    
Lead-214                             0.706           0.0962         0.0404                    
Potassium-40                         7.76            0.883          0.254                     
Protactinium-234                     0.0601 U        0.112          0.0981                    
Radium-226 (By Bismuth-214)          0.643           0.102          0.0404            0.2     
Thallium-208                         0.257           0.0519         0.0229                    
Thorium-232 (By Actinium-228)        0.938           0.144          0.0574            0.9     
Thorium-234                          1.14            0.719          1.09                      
Uranium-235                          0.0960 U        0.0499         0.148             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-010                   Client ID : 12-PE-E0787-14        

Seqnum : 1513134360003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_003                                Batch         : 195921                       Time      : 03-APR-2013 07:52     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342 g                        Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0930        0.124   .157         .15715       -0.018   u    
Bismuth-212                     1.17          0.270   .52445       .52789       0.11     u    
Bismuth-214                     0.643         0.0404  .10233       .10642       -0.0030  u    
Cesium-137                      0.00556       0.0213  .026561      .026563      -0.00075 u    
Cobalt-60                       0.00344       0.0213  .0090817     .009083      0.00053  u    
Europium-152                    0.0352        0.0574  .060514      .060547      0.011    u    
Europium-154                    0.0119        0.152   .065732      .065735      0.0037   u    
Lead-212                        0.680         0.0498  .095488      .11081       0.022    u    
Lead-214                        0.706         0.0404  .096159      .10387       0.016    u    
Potassium-40                    7.76          0.254   .88305       .96538       -0.15    u    
Protactinium-234                0.0601        0.0981  .11174       .11273       0.011    u    
Radium-226 (By Bismuth-214)     0.643         0.0404  .10233       .10642       -0.0030  u    
Thallium-208                    0.257         0.0229  .05191       .054495      0.0078   u    
Thorium-232 (By Actinium-228)   0.938         0.0574  .14405       .15928       -0.018   u    
Thorium-234                     1.14          1.09    .7189        .72701       0.0042   u    
Uranium-235                     0.0960        0.148   .049941      .050321      0.0090   u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-14          
Sample Description: 243564-010, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:21           Live Time: 2700   sec

Acquisition Time: 4/3/2013 07:52:40         Real Time: 2707   sec
Analysis Time: 4/3/2013 08:37            Dead Time: 0.24   %

Analysis Quantity: 3.420E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.382E-01      1.440E-01      1.593E-01      5.742E-02
Am-241    #AB    9.302E-02      1.570E-01      1.571E-01      1.240E-01
Bi-212           1.174E+00      5.245E-01      5.279E-01      2.703E-01
Bi-214           6.429E-01      1.023E-01      1.064E-01      4.041E-02
Co-60     #AB    3.443E-03      9.082E-03      9.083E-03      2.134E-02
Cs-137    #AB    5.560E-03      2.656E-02      2.656E-02      2.134E-02
Eu-152    #AB    3.521E-02      6.051E-02      6.055E-02      5.743E-02
Eu-154    #AB    1.188E-02      6.573E-02      6.574E-02      1.522E-01
K-40             7.761E+00      8.831E-01      9.654E-01      2.540E-01
Pa-234    #AB    6.011E-02      1.117E-01      1.127E-01      9.810E-02
Pb-212           6.799E-01      9.549E-02      1.108E-01      4.981E-02
Pb-214           7.057E-01      9.616E-02      1.039E-01      4.038E-02
Ra-226    #      1.539E+00      6.421E-01      6.506E-01      4.083E-01
Th-234    #      1.144E+00      7.189E-01      7.270E-01      1.094E+00
Tl-208           2.569E-01      5.191E-02      5.449E-02      2.294E-02
U-235     #AB    9.601E-02      4.994E-02      5.032E-02      1.479E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.515E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 08:37:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_003.An1               

Sample description                                             
243564-010, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_003.An1

Acquisition information
Start time:                 4/3/2013 07:52:40
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4200E+02) = 

7.9026E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 08:37:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44       17.  84.39   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.58       28.  59.60   0.84  1.866E-02    63.30   3.750  1.175E+00 Th234 

63.30   3.750  1.175E+00 Th234 
74.84       76.  26.85   0.85  2.841E-02
77.17      189.  11.77   0.85  3.015E-02
92.90       85.  25.44   0.65  3.968E-02    92.59   4.343  1.449E+00 Th234 

93.35   5.760  1.083E+00 U235  
92.59   4.343  1.449E+00 Th234 
93.35   5.760  1.083E+00 U235  

122.29        8. 206.16   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.04        5. 321.86   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.66       18. 105.28   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.72       19.  90.13   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.029E-01 U235  
163.10       26.  54.54   0.94  4.973E-02   163.36   5.080  3.069E-01 U235  

163.36   5.080  3.069E-01 U235  
185.84       90.  20.86   1.42  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.539E+00 Ra226 
185.72  57.000  9.590E-02 U235  

185.87       71.  26.01   0.96  4.819E-02   185.72  57.000  7.588E-02 U235  
186.21   3.555  1.218E+00 Ra226 

238.57      441.   6.94   0.96  4.318E-02   238.63  43.600  6.778E-01 Pb212 
277.27        9. 139.45   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.92      176.  11.35   1.14  3.816E-02   295.22  18.414  7.134E-01 Pb214 
300.21       29.  41.67   1.07  3.774E-02   300.09   3.180  7.089E-01 Pb212 
338.23      100.  15.06   0.45  3.494E-02   338.32  11.400  7.317E-01 Ac228 
344.39        5. 217.02   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 08:37:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.84      297.   6.92   0.99  3.404E-02   351.93  35.600  7.018E-01 Pb214 
583.28      185.   9.86   1.04  2.416E-02   583.19  85.000  2.569E-01 Tl208 
609.38      244.   7.67   1.26  2.345E-02   609.31  45.490  6.449E-01 Bi214 
661.64        4. 238.86   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.65       57.  22.33   1.21  2.078E-02   727.33   6.650  1.207E+00 Bi212 
778.92        5. 140.40   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.79        5. 151.05   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.64       51.  19.12   0.64  1.851E-02   860.53  12.400  6.441E-01 Tl208 
878.85        4. 153.20   1.52  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.20      141.   9.27   1.45  1.779E-02   911.20  26.200  8.830E-01 Ac228 
969.02       95.  11.77   1.77  1.704E-02   968.96  15.900  1.029E+00 Ac228 

1004.66        2. 276.63   1.60  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.35       55.  19.13   1.10  1.535E-02  1120.29  14.910  7.076E-01 Bi214 
1173.22        5. 131.88   1.70  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.32        6.  94.19   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      351.   5.42   1.96  1.254E-02  1460.82  10.550  7.761E+00 K40   
1620.71        6.  74.69   1.90  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.99       32.  23.92   1.94  1.069E-02  1764.49  15.310  5.740E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.97    74.87       161.        62. 2.182E+03   63.21   0.396  -      s 
308.28    77.20       195.       178. 5.917E+03   28.48   0.814  -        
370.57    92.90       138.        70. 1.760E+03   53.27   0.867 TH-234   D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.29    59.44        98.        17.     0.006   168.79   0.834s
Th-234    253.84    63.58       126.        28.     0.010   119.20   0.837s
Th-234    370.40    92.74       179.        65.     0.024    62.87   0.867s
U-235     372.83    93.35       149.        70.     0.026    54.88   0.868D
Ac-228    372.83    93.35       144.        -2.    -0.001  1385.26   0.868D
Eu-152    488.48   122.29       144.         8.     0.003   412.33   0.896s
Eu-154    491.50   123.04       153.         5.     0.002   643.72   0.898s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 08:37:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    525.94   131.66       168.        18.     0.007   210.55   0.906s
U-235     574.13   143.72       142.        19.     0.007   180.26   0.918s
U-235     651.59   163.10        91.        26.     0.010   109.08   0.937s
U-235     742.59   185.87       136.        71.     0.026    52.02   0.959s
Ra-226    742.49   185.84       105.        90.     0.033    41.72   1.420s
U-235     820.57   205.37       144.       -14.    -0.005   247.31   0.978s
Pb-212    953.27   238.57       189.       436.     0.161    13.87   0.956 
Pb-214    970.48   242.87       209.       -27.    -0.010   163.22   1.013s
Tl-208   1107.97   277.27        86.         9.     0.003   278.90   1.046s
Pb-214   1178.54   294.92        76.       171.     0.063    22.69   1.136s
Pb-212   1199.70   300.21        76.        29.     0.011    83.34   1.067 
Ac-228   1351.68   338.23        53.       100.     0.037    30.11   0.449s
Eu-152   1376.32   344.39        59.         5.     0.002   434.03   1.107s
Pb-214   1406.10   351.84        51.       291.     0.108    13.85   0.989 
Tl-208   2331.67   583.28        48.       180.     0.067    19.71   1.035 
Bi-214   2436.08   609.38        40.       235.     0.087    15.34   1.262 
Cs-137   2645.12   661.64        35.         4.     0.001   477.72   1.369s
Eu-154   2892.28   723.42        44.        -7.    -0.002   296.34   1.415s
Bi-212   2909.20   727.65        30.        57.     0.021    44.66   1.209 
Eu-152   3114.35   778.92        21.         5.     0.002   280.80   1.455s
Bi-212   3141.85   785.79        29.         5.     0.002   302.11   1.460 
Tl-208   3441.38   860.64        14.        51.     0.019    38.23   0.636s
Pa-234   3514.23   878.85        18.         4.     0.002   306.40   1.525s
Pa-234   3532.75   883.48        26.        -2.    -0.001   930.51   1.526s
Ac-228   3643.69   911.20        15.       141.     0.052    18.53   1.453 
Pa-234   3785.98   946.75        23.        -1.     0.000  1741.65   1.567s
Eu-152   3866.02   966.75        67.       -21.    -0.008   117.37   1.579s
Ac-228   3875.11   969.02        12.        95.     0.035    23.54   1.768 
Eu-154   3982.94   995.96        24.        -1.     0.000  1828.15   1.598s
Eu-154   4017.78  1004.66        17.         2.     0.001   553.27   1.604s
Bi-214   4480.94  1120.35        18.        55.     0.020    38.27   1.097s
Co-60    4692.59  1173.22        22.         5.     0.002   263.76   1.700s
Co-60    5330.32  1332.47        17.        -2.    -0.001   702.69   1.780s
Eu-152   5630.16  1407.32        15.         6.     0.002   188.37   1.814s
K-40     5844.06  1460.72        24.       351.     0.130    10.84   1.960 
Bi-212   6485.11  1620.71         7.         6.     0.002   149.38   1.896s
Bi-214   7059.31  1763.99        13.        32.     0.012    47.84   1.940s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.3821E-01                                      5.12E+12             
911.20 8.830E-01  (P 5.742E-02 9.27E+00 2.62E+01 G  
968.96 1.029E+00  (P 8.628E-02 1.18E+01 1.59E+01 G  
338.32 7.317E-01 - P 1.252E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35-4.404E-02 -   5.004E-01 6.93E+02 4.10E+00 XA 

Am-241   I   9.3016E-02                                      1.58E+05             
59.54 9.302E-02 &(  1.240E-01 8.44E+01 3.59E+01 G  

Bi-212   N   1.1743E+00                                      5.12E+12             
727.33 1.207E+00  (  2.703E-01 2.23E+01 6.65E+00 G  
785.37 7.016E-01 -   1.672E+00 1.51E+02 1.11E+00 G  

1620.74 1.029E+00 &(  1.065E+00 7.47E+01 1.51E+00 G  

Bi-214   N   6.4293E-01                                      5.84E+05             
609.31 6.449E-01  (P 4.041E-02 7.67E+00 4.55E+01 G  

1120.29 7.076E-01  (P 1.252E-01 1.91E+01 1.49E+01 G  
1764.49 5.740E-01 ?(  1.527E-01 2.39E+01 1.53E+01 G  

Co-60    T   3.4431E-03                                      1.93E+03             
1332.49-3.778E-03 ?(  2.134E-02 3.51E+02 1.00E+02 G  
1173.23 1.067E-02 ?(  2.190E-02 1.32E+02 9.98E+01 G  

Cs-137   I   5.5600E-03                                      1.10E+04             
661.66 5.560E-03 ?(  2.134E-02 2.39E+02 8.50E+01 G  

Eu-152   I   3.5205E-02                                      4.94E+03             
344.28 1.641E-02 &(  5.743E-02 2.17E+02 2.66E+01 G  
121.78 1.787E-02 &(  5.984E-02 2.06E+02 2.84E+01 G  
778.90 5.589E-02 ?(  1.224E-01 1.40E+02 1.30E+01 G  
964.08-2.518E-01 +   2.261E-01 5.87E+01 1.45E+01 G  

1112.08 1.204E-03 %   1.360E-01 6.87E+03 1.34E+01 G  
1408.01 6.993E-02 ?(  9.849E-02 9.42E+01 2.09E+01 G  

Eu-154   I   1.1881E-02                                      3.14E+03             
873.18 9.241E-03 &(  1.522E-01 1.01E+03 1.22E+01 G  
123.07 8.252E-03 ?(  4.337E-02 3.22E+02 4.04E+01 G  

1274.43 2.121E-03 %   6.065E-02 1.74E+03 3.49E+01 G  
723.30-4.653E-02 +   1.096E-01 1.48E+02 2.00E+01 G  

1004.72 2.189E-02 ?(  9.675E-02 2.77E+02 1.79E+01 G  
996.25-1.277E-02 &   1.908E-01 9.14E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.7610E+00                                      4.57E+11             
1460.82 7.761E+00  (P 2.540E-01 5.42E+00 1.06E+01 G  

Pa-234   N   6.0111E-02                                      1.63E+12             
131.30 5.804E-02 ?(  9.810E-02 1.05E+02 1.82E+01 G  
569.50 0.000E+00 -   2.308E-01 1.00E+03 9.30E+00 G  
946.00-9.777E-03 -   1.391E-01 8.71E+02 1.35E+01 G  
880.52 6.370E-02 ?(  1.523E-01 1.53E+02 1.05E+01 G  
883.24-2.614E-02 &   1.974E-01 4.65E+02 9.70E+00 G  

Pb-212   N   6.7989E-01                                      5.12E+12             
238.63 6.778E-01  (P 4.981E-02 6.94E+00 4.36E+01 G  
300.09 7.089E-01 ?(P 4.960E-01 4.17E+01 3.18E+00 G  

Pb-214   N   7.0573E-01                                      5.84E+05             
351.93 7.018E-01  (P 4.038E-02 6.92E+00 3.56E+01 G  
295.22 7.134E-01 @(P 8.460E-02 1.13E+01 1.84E+01 G  
242.00-2.569E-01 & P 3.169E-01 8.16E+01 7.27E+00 G  

Ra-226   N   1.5391E+00                                      5.84E+05             
186.21 1.539E+00  (  4.083E-01 2.09E+01 3.56E+00 G  

Th-234   N   1.1435E+00                                      1.63E+12             
63.30 1.175E+00  (  1.094E+00 5.96E+01 3.75E+00 G  
92.59 1.116E+00 *(  5.316E-01 3.14E+01 4.34E+00 G  

Tl-208   N   2.5691E-01                                      5.12E+12             
583.19 2.569E-01  (P 2.294E-02 9.86E+00 8.50E+01 G  
277.37 1.016E-01 - P 2.416E-01 1.39E+02 6.60E+00 G  
860.53 6.441E-01 + P 1.131E-01 1.91E+01 1.24E+01 G  

U-235    N   9.6012E-02                                      2.57E+11             
143.77 1.029E-01 ?(  1.479E-01 9.01E+01 1.09E+01 G  
205.32-1.764E-01 +   3.509E-01 1.24E+02 5.02E+00 G  
163.36 3.069E-01 ?(  2.577E-01 5.45E+01 5.08E+00 G  
185.72 7.588E-02  (  2.894E-02 2.60E+01 5.70E+01 G  

Energy duplication    
93.35 8.907E-01 *   3.624E-01 2.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44        98.        17.     0.006   168.79   9.302E-02   
Th-234      63.58       126.        28.     0.010   119.20   1.175E+00   
Th-234      92.74       179.        65.     0.024    62.87   1.116E+00   
U-235       93.35       149.        70.     0.026    54.88   8.907E-01   
Eu-152     122.29       144.         8.     0.003   412.33   1.787E-02   
Eu-154     123.04       153.         5.     0.002   643.72   8.252E-03   
Pa-234     131.66       168.        18.     0.007   210.55   5.804E-02   
U-235      143.72       142.        19.     0.007   180.26   1.029E-01   
U-235      163.10        91.        26.     0.010   109.08   3.069E-01   
U-235      185.87       136.        71.     0.026    52.02   7.588E-02   
U-235      205.37       144.       -14.    -0.005   247.31  -1.764E-01   
Eu-152     344.39        59.         5.     0.002   434.03   1.641E-02   
Cs-137     661.64        35.         4.     0.001   477.72   5.560E-03   
Eu-154     723.42        44.        -7.    -0.002   296.34  -4.653E-02   
Eu-152     778.92        21.         5.     0.002   280.80   5.589E-02   
Pa-234     878.85        18.         4.     0.002   306.40   6.370E-02   
Pa-234     883.48        26.        -2.    -0.001   930.51  -2.614E-02   
Pa-234     946.75        23.        -1.     0.000  1741.65  -9.777E-03   
Eu-152     966.75        67.       -21.    -0.008   117.37  -2.518E-01   
Eu-154     995.96        24.        -1.     0.000  1828.15  -1.277E-02   
Eu-154    1004.66        17.         2.     0.001   553.27   2.189E-02   
Co-60     1173.22        22.         5.     0.002   263.76   1.067E-02   
Co-60     1332.47        17.        -2.    -0.001   702.69  -3.778E-03   
Eu-152    1407.32        15.         6.     0.002   188.37   6.993E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.3821E-01    9.3821E-01   1.4405E-01    1.5928E-01  5.742E-02
Am-241 #A    9.2998E-02    9.3016E-02   1.5700E-01    1.5715E-01  1.240E-01
Bi-212       1.1743E+00    1.1743E+00   5.2445E-01    5.2789E-01  2.703E-01
Bi-214       6.4290E-01    6.4293E-01   1.0233E-01    1.0642E-01  4.041E-02
Co-60  #A    3.3916E-03    3.4431E-03   9.0817E-03    9.0830E-03  2.134E-02
Cs-137 #A    5.5454E-03    5.5600E-03   2.6561E-02    2.6563E-02  2.134E-02
Eu-152 #A    3.4999E-02    3.5205E-02   6.0514E-02    6.0547E-02  5.743E-02
Eu-154 #A    1.1772E-02    1.1881E-02   6.5732E-02    6.5735E-02  1.522E-01
K-40         7.7610E+00    7.7610E+00   8.8305E-01    9.6538E-01  2.540E-01
Pa-234 #A    6.0111E-02    6.0111E-02   1.1174E-01    1.1273E-01  9.810E-02
Pb-212       6.7989E-01    6.7989E-01   9.5488E-02    1.1081E-01  4.981E-02
Pb-214       7.0569E-01    7.0573E-01   9.6159E-02    1.0387E-01  4.038E-02
Ra-226 #     1.5390E+00    1.5391E+00   6.4214E-01    6.5057E-01  4.083E-01
Th-234 #     1.1435E+00    1.1435E+00   7.1890E-01    7.2701E-01  1.094E+00
Tl-208       2.5691E-01    2.5691E-01   5.1910E-02    5.4495E-02  2.294E-02
U-235  #A    9.6012E-02    9.6012E-02   4.9941E-02    5.0321E-02  1.479E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.5 keV)     1.370E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.5 keV) 1.3698042E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-15                Received:        02/20/13                      
Lab ID:          243564-011                    Prepared:        03/04/13 10:11                
Matrix:          Soil                          Analyzed:        04/01/13 16:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00758 U       0.182          0.149            0.9     
Bismuth-212                           1.09            0.420          0.179                    
Bismuth-214                           0.536           0.0959         0.0412                   
Cesium-137                           -0.00415 U       0.0276         0.0223           0.07    
Cobalt-60                             0.00184 U       0.0256         0.0208           0.03    
Europium-152                          0.0397 U        0.0696         0.0486           0.1     
Europium-154                          0.0243 U        0.0579         0.148            0.2     
Lead-212                              0.643           0.0942         0.0474                   
Lead-214                              0.653           0.112          0.0492                   
Potassium-40                          7.69            0.885          0.247                    
Protactinium-234                      0.0336 U        0.0763         0.0793                   
Radium-226 (By Bismuth-214)           0.536           0.0959         0.0412           0.2     
Thallium-208                          0.226           0.0515         0.0223                   
Thorium-232 (By Actinium-228)         0.706           0.124          0.0669           0.9     
Thorium-234                           0.458 U         0.350          1.42                     
Uranium-235                           0.0444 U        0.0587         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243564-011                   Client ID : 12-PE-E0787-15        

Seqnum : 1513131505010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_010                                Batch         : 195921                       Time      : 01-APR-2013 16:43     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.00758      0.149   .18166       .18166       -0.018   u    
Bismuth-212                     1.09          0.179   .41972       .42344       0.11     u    
Bismuth-214                     0.536         0.0412  .095898      .098951      -0.0030  u    
Cesium-137                      -0.00415      0.0223  .027574      .027574      -0.00075 u    
Cobalt-60                       0.00184       0.0208  .025603      .025603      0.00053  u    
Europium-152                    0.0397        0.0486  .069572      .069609      0.011    u    
Europium-154                    0.0243        0.148   .057921      .057934      0.0037   u    
Lead-212                        0.643         0.0474  .094241      .10821       0.022    u    
Lead-214                        0.653         0.0492  .11164       .11741       0.016    u    
Potassium-40                    7.69          0.247   .88515       .96591       -0.15    u    
Protactinium-234                0.0336        0.0793  .076282      .07674       0.011    u    
Radium-226 (By Bismuth-214)     0.536         0.0412  .095898      .098951      -0.0030  u    
Thallium-208                    0.226         0.0223  .051451      .053472      0.0078   u    
Thorium-232 (By Actinium-228)   0.706         0.0669  .12358       .13374       -0.018   u    
Thorium-234                     0.458         1.42    .35028       .35295       0.0042   u    
Uranium-235                     0.0444        0.151   .058676      .058745      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513131505010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-15          
Sample Description: 243564-011, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:15           Live Time: 2700   sec

Acquisition Time: 4/1/2013 16:43:46         Real Time: 2703   sec
Analysis Time: 4/1/2013 17:28            Dead Time: 0.10   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.058E-01      1.236E-01      1.337E-01      6.694E-02
Am-241    #AB   -7.582E-03      1.817E-01      1.817E-01      1.493E-01
Bi-212           1.094E+00      4.197E-01      4.234E-01      1.791E-01
Bi-214           5.364E-01      9.590E-02      9.895E-02      4.123E-02
Co-60     #AB    1.838E-03      2.560E-02      2.560E-02      2.082E-02
Cs-137    #AB   -4.147E-03      2.757E-02      2.757E-02      2.230E-02
Eu-152    #AB    3.972E-02      6.957E-02      6.961E-02      4.861E-02
Eu-154    #AB    2.432E-02      5.792E-02      5.793E-02      1.481E-01
K-40             7.692E+00      8.852E-01      9.659E-01      2.467E-01
Pa-234    #AB    3.364E-02      7.628E-02      7.674E-02      7.931E-02
Pb-212           6.431E-01      9.424E-02      1.082E-01      4.744E-02
Pb-214           6.533E-01      1.116E-01      1.174E-01      4.919E-02
Ra-226    #AB    5.095E-01      6.573E-01      6.582E-01      5.180E-01
Th-234    #AB    4.577E-01      3.503E-01      3.529E-01      1.423E+00
Tl-208           2.256E-01      5.145E-02      5.347E-02      2.225E-02
U-235     #AB    4.437E-02      5.868E-02      5.875E-02      1.508E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.266E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Sample description                                             
243564-011, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_010.An1

Acquisition information
Start time:                 4/1/2013 16:43:46
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1294

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.61       32.  30.57   0.80  0.000E+00
74.74       96.  18.87   0.88  2.832E-02
77.27      151.  12.79   0.88  3.021E-02
87.29       85.  21.75   0.89  3.669E-02
90.05       59.  25.73   0.89  3.821E-02
92.62       48.  37.66   0.89  3.990E-02    92.59   4.343  8.581E-01 Th234 

93.35   5.760  6.410E-01 U235  
93.35   4.100  9.005E-01 Ac228 

92.62       48.  37.66   0.89  3.990E-02    92.59   4.343  8.581E-01 Th234 
93.35   5.760  6.410E-01 U235  
93.35   4.100  9.005E-01 Ac228 

92.91       50.  38.26   0.89  3.953E-02    92.59   4.343  8.996E-01 Th234 
93.35   5.760  6.720E-01 U235  
93.35   4.100  9.440E-01 Ac228 

120.34       12.  95.21   0.47  4.822E-02
123.31       14. 119.10   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
133.69        4. 320.50   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.24       12. 141.86   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
163.23       12. 142.19   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
186.04       28.  64.50   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.095E-01 Ra226 
186.05       28.  66.12   0.97  4.819E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.991E-01 Ra226 
238.59      395.   7.23   0.95  4.318E-02   238.63  43.600  6.367E-01 Pb212 
241.71       48.  39.21   1.22  4.285E-02   242.00   7.268  4.748E-01 Pb214 
277.38       21.  55.94   1.05  3.962E-02   277.37   6.600  2.496E-01 Tl208 
295.17      188.   9.80   0.95  3.814E-02   295.22  18.414  8.046E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.45       32.  32.72   0.39  3.771E-02   300.09   3.180  7.315E-01 Pb212 
338.18       80.  15.64   1.10  3.494E-02   338.32  11.400  6.168E-01 Ac228 
351.80      264.   8.33   1.08  3.405E-02   351.93  35.600  6.533E-01 Pb214 
568.36        6. 113.38   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.11      149.  11.06   1.27  2.416E-02   583.19  85.000  2.167E-01 Tl208 
609.39      194.   8.54   1.06  2.345E-02   609.31  45.490  5.355E-01 Bi214 
727.43       46.  19.19   1.44  2.078E-02   727.33   6.650  1.027E+00 Bi212 
779.09        8.  87.59   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.35       20.  35.92   1.52  1.851E-02   860.53  12.400  2.741E-01 Tl208 
873.42        2. 291.32   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.28      113.  11.03   1.18  1.779E-02   911.20  26.200  7.474E-01 Ac228 
946.56        2. 369.77   1.58  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.87       62.  16.86   0.63  1.704E-02   968.96  15.900  7.010E-01 Ac228 

1120.84       45.  22.32   0.70  1.535E-02  1120.29  14.910  6.033E-01 Bi214 
1333.82        1. 696.69   1.85  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.38        5. 116.15   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      348.   5.46   1.77  1.254E-02  1460.82  10.550  7.692E+00 K40   
1621.11        8.  62.87   2.03  1.151E-02  1620.74   1.510  1.386E+00 Bi212 
1764.45       25.  27.61   2.11  1.069E-02  1764.49  15.310  4.739E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.89    30.61        31.        32. 0.000E+00   61.14   0.805  -        
298.28    74.75       132.        81. 2.860E+03   46.73   0.869  -        
308.39    77.28       157.       129. 4.277E+03   34.80   0.949  -        
348.21    87.25       164.        74. 2.031E+03   59.01   0.805  -      s 
359.24    90.01        81.        44. 1.152E+03   65.24   0.817  -      sM
480.49   120.34        65.        13. 2.594E+02  191.52   0.470  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    370.84    92.91       159.        50.     0.019    76.53   0.892s
U-235     372.61    93.35       138.        48.     0.018    75.32   0.893D
Ac-228    372.61    93.35       138.        48.     0.018    75.32   0.893D
Eu-154    492.35   123.31       131.        14.     0.005   238.20   0.919s
Pa-234    533.82   133.69        99.         4.     0.002   641.00   0.926s
U-235     575.99   144.24       133.        12.     0.004   283.71   0.938s
U-235     651.91   163.23       141.        12.     0.004   284.38   0.955s
U-235     743.10   186.05       154.        28.     0.010   132.24   0.975s
Ra-226    743.09   186.04       153.        28.     0.010   129.01   0.975s
U-235     819.52   205.16       137.       -21.    -0.008   165.35   0.992s
Pb-212    953.13   238.59       155.       389.     0.144    14.45   0.947 
Pb-214    965.60   241.71       128.        48.     0.018    78.42   1.219 
Tl-208   1108.20   277.38        64.        21.     0.008   111.87   1.054s
Pb-214   1179.33   295.17        61.       183.     0.068    19.61   0.946 
Pb-212   1200.44   300.45        35.        29.     0.011    65.45   0.386s
Ac-228   1351.28   338.18        35.        80.     0.030    31.28   1.100 
Pb-214   1405.75   351.80        69.       257.     0.095    16.67   1.083 
Pa-234   2271.76   568.36        21.         6.     0.002   226.76   1.297s
Tl-208   2330.76   583.11        41.       144.     0.054    22.11   1.271 
Bi-214   2435.89   609.39        38.       185.     0.069    17.07   1.059 
Cs-137   2644.04   661.43        34.        -3.    -0.001   664.94   1.370s
Eu-154   2895.69   724.33        42.        -6.    -0.002   319.50   1.418s
Bi-212   2908.07   727.43        12.        46.     0.017    38.37   1.444 
Eu-152   3114.76   779.09        22.         8.     0.003   175.18   1.461s
Tl-208   3439.90   860.35        22.        20.     0.008    71.83   1.522s
Eu-154   3492.22   873.42        21.         2.     0.001   582.63   1.531s
Pa-234   3523.99   881.36        23.        -2.    -0.001   863.14   1.537s
Ac-228   3643.71   911.28        19.       113.     0.042    22.07   1.181s
Pa-234   3784.91   946.56        24.         2.     0.001   739.55   1.585s
Ac-228   3874.19   968.87        18.        62.     0.023    33.72   0.630s
Eu-154   3985.65   996.72        21.        -5.    -0.002   302.29   1.621s
Bi-214   4482.49  1120.84        16.        45.     0.017    44.63   0.698s
Eu-154   5093.07  1273.34        24.        -5.    -0.002   284.45   1.813s
Co-60    5335.28  1333.82        15.         1.     0.000  1393.38   1.851s
Eu-152   5629.90  1407.38        13.         5.     0.002   232.31   1.900s
K-40     5843.74  1460.77        21.       330.     0.122    10.93   1.770 
Bi-212   6486.04  1621.11         8.         8.     0.003   125.74   2.030s
Bi-214   7060.42  1764.45        12.        25.     0.009    55.22   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_010.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0581E-01                                      5.12E+12             
911.20 7.474E-01 @(P 6.694E-02 1.10E+01 2.62E+01 G  
968.96 7.010E-01  (P 1.135E-01 1.69E+01 1.59E+01 G  
338.32 6.168E-01  (P 1.070E-01 1.56E+01 1.14E+01 G  

Energy duplication    
93.35 9.005E-01 &   5.159E-01 3.77E+01 4.10E+00 XA 

Am-241   I  -7.5817E-03                                      1.58E+05             
59.54-7.582E-03 %(  1.493E-01 1.20E+03 3.59E+01 G  

Bi-212   N   1.0938E+00                                      5.12E+12             
727.33 1.027E+00  (  1.791E-01 1.92E+01 6.65E+00 G  
785.37 0.000E+00 -   1.977E+00 1.00E+03 1.11E+00 G  

1620.74 1.386E+00 ?(  1.181E+00 6.29E+01 1.51E+00 G  

Bi-214   N   5.3637E-01                                      5.84E+05             
609.31 5.355E-01  (P 4.123E-02 8.54E+00 4.55E+01 G  

1120.29 6.033E-01  (P 1.260E-01 2.23E+01 1.49E+01 G  
1764.49 4.739E-01 ?(  1.492E-01 2.76E+01 1.53E+01 G  

Co-60    T   1.8375E-03                                      1.93E+03             
1332.49 1.837E-03 ?(  2.082E-02 6.97E+02 1.00E+02 G  
1173.23 8.313E-04 &   2.379E-02 1.74E+03 9.98E+01 G  

Cs-137   I  -4.1468E-03                                      1.10E+04             
661.66-4.147E-03 ?(  2.230E-02 3.32E+02 8.50E+01 G  

Eu-152   I   3.9716E-02                                      4.94E+03             
344.28-1.715E-03 %(  4.861E-02 1.73E+03 2.66E+01 G  
121.78-7.523E-04 %   4.377E-02 3.54E+03 2.84E+01 G  
778.90 9.894E-02 ?(  1.310E-01 8.76E+01 1.30E+01 G  
964.08-8.195E-03 %   2.293E-01 1.70E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.168E-01 1.00E+03 1.34E+01 G  
1408.01 5.571E-02 &(  9.811E-02 1.16E+02 2.09E+01 G  

Eu-154   I   2.4316E-02                                      3.14E+03             
873.18 3.169E-02 ?(  1.481E-01 2.91E+02 1.22E+01 G  
123.07 2.209E-02 ?(  4.225E-02 1.19E+02 4.04E+01 G  

1274.43-3.244E-02 +   7.221E-02 1.42E+02 3.49E+01 G  
723.30-4.399E-02 +   1.119E-01 1.60E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.599E-01 1.00E+03 1.79E+01 G  
996.25-8.017E-02 +   1.897E-01 1.51E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.6919E+00                                      4.57E+11             
1460.82 7.692E+00  (P 2.467E-01 5.46E+00 1.06E+01 G  

Pa-234   N   3.3639E-02                                      1.63E+12             
131.30 1.519E-02 ?(  7.931E-02 3.20E+02 1.82E+01 G  
569.50 8.208E-02 &(  1.432E-01 1.13E+02 9.30E+00 G  
946.00 2.514E-02 ?(  1.502E-01 3.70E+02 1.35E+01 G  
880.52-2.575E-02 +   1.800E-01 4.32E+02 1.05E+01 G  
883.24 3.065E-03 %   2.111E-01 4.19E+03 9.70E+00 G  

Pb-212   N   6.4311E-01                                      5.12E+12             
238.63 6.367E-01  (P 4.744E-02 7.23E+00 4.36E+01 G  
300.09 7.315E-01  (P 3.562E-01 3.27E+01 3.18E+00 G  

Pb-214   N   6.5333E-01                                      5.84E+05             
351.93 6.533E-01  (P 4.919E-02 8.33E+00 3.56E+01 G  
295.22 8.046E-01 + P 7.954E-02 9.80E+00 1.84E+01 G  
242.00 4.748E-01 - P 2.607E-01 3.92E+01 7.27E+00 G  

Ra-226   N   5.0954E-01                                      5.84E+05             
186.21 5.095E-01 ?(  5.180E-01 6.45E+01 3.56E+00 G  

Th-234   N   4.5771E-01                                      1.63E+12             
63.30-5.402E-02 %(  1.423E+00 1.60E+03 3.75E+00 G  
92.59 8.996E-01  (  5.271E-01 3.83E+01 4.34E+00 G  

Tl-208   N   2.2559E-01                                      5.12E+12             
583.19 2.167E-01  (P 2.225E-02 1.11E+01 8.50E+01 G  
277.37 2.496E-01 ?(P 2.189E-01 5.59E+01 6.60E+00 G  
860.53 2.741E-01 ?(P 1.450E-01 3.59E+01 1.24E+01 G  

U-235    N   4.4369E-02                                      2.57E+11             
143.77 6.595E-02 ?(  1.508E-01 1.42E+02 1.09E+01 G  
205.32-2.743E-01 +   3.602E-01 8.27E+01 5.02E+00 G  
163.36 1.468E-01 ?(  3.367E-01 1.42E+02 5.08E+00 G  
185.72 3.110E-02 ?(  3.245E-02 6.61E+01 5.70E+01 G  

Energy duplication    
93.35 6.410E-01     3.672E-01 3.77E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_010.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.91       159.        50.     0.019    76.53   8.996E-01   
U-235       93.35       138.        48.     0.018    75.32   6.410E-01   
Eu-154     123.31       131.        14.     0.005   238.20   2.209E-02   
Pa-234     133.69        99.         4.     0.002   641.00   1.519E-02   
U-235      144.24       133.        12.     0.004   283.71   6.595E-02   
U-235      163.23       141.        12.     0.004   284.38   1.468E-01   
U-235      186.05       154.        28.     0.010   132.24   3.110E-02   
Ra-226     186.04       153.        28.     0.010   129.01   5.095E-01   
U-235      205.16       137.       -21.    -0.008   165.35  -2.743E-01   
Pa-234     568.36        21.         6.     0.002   226.76   8.208E-02   
Cs-137     661.43        34.        -3.    -0.001   664.94  -4.147E-03   
Eu-154     724.33        42.        -6.    -0.002   319.50  -4.399E-02   
Eu-152     779.09        22.         8.     0.003   175.18   9.894E-02   
Eu-154     873.42        21.         2.     0.001   582.63   3.169E-02   
Pa-234     881.36        23.        -2.    -0.001   863.14  -2.575E-02   
Pa-234     946.56        24.         2.     0.001   739.55   2.514E-02   
Eu-154     996.72        21.        -5.    -0.002   302.29  -8.017E-02   
Eu-154    1273.34        24.        -5.    -0.002   284.45  -3.244E-02   
Co-60     1333.82        15.         1.     0.000  1393.38   1.837E-03   
Eu-152    1407.38        13.         5.     0.002   232.31   5.571E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0581E-01    7.0581E-01   1.2358E-01    1.3374E-01  6.694E-02
Am-241 #A   -7.5804E-03   -7.5817E-03   1.8166E-01    1.8166E-01  1.493E-01
Bi-212       1.0938E+00    1.0938E+00   4.1972E-01    4.2344E-01  1.791E-01
Bi-214       5.3635E-01    5.3637E-01   9.5898E-02    9.8951E-02  4.123E-02
Co-60  #A    1.8111E-03    1.8375E-03   2.5603E-02    2.5603E-02  2.082E-02
Cs-137 #A   -4.1363E-03   -4.1468E-03   2.7574E-02    2.7574E-02  2.230E-02
Eu-152 #A    3.9492E-02    3.9716E-02   6.9572E-02    6.9609E-02  4.861E-02
Eu-154 #A    2.4101E-02    2.4316E-02   5.7921E-02    5.7934E-02  1.481E-01
K-40         7.6919E+00    7.6919E+00   8.8515E-01    9.6591E-01  2.467E-01
Pa-234 #A    3.3639E-02    3.3639E-02   7.6282E-02    7.6740E-02  7.931E-02
Pb-212       6.4311E-01    6.4311E-01   9.4241E-02    1.0821E-01  4.744E-02
Pb-214       6.5330E-01    6.5333E-01   1.1164E-01    1.1741E-01  4.919E-02
Ra-226 #A    5.0951E-01    5.0954E-01   6.5733E-01    6.5823E-01  5.180E-01
Th-234 #A    4.5771E-01    4.5771E-01   3.5028E-01    3.5295E-01  1.423E+00
Tl-208       2.2559E-01    2.2559E-01   5.1451E-02    5.3472E-02  2.225E-02
U-235  #A    4.4369E-02    4.4369E-02   5.8676E-02    5.8745E-02  1.508E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.155E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.1549922E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-16                Received:        02/20/13                      
Lab ID:          243564-012                    Prepared:        03/04/13 10:18                
Matrix:          Soil                          Analyzed:        04/01/13 16:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0672 U        0.156          0.125            0.9     
Bismuth-212                           0.769           0.377          0.191                    
Bismuth-214                           0.506           0.0854         0.0267                   
Cesium-137                            0 U             0.0142         0.0226           0.07    
Cobalt-60                            -0.00480 U       0.0271         0.0217           0.03    
Europium-152                          0.0487 U        0.0938         0.0600           0.1     
Europium-154                          0.0502 U        0.170          0.133            0.2     
Lead-212                              0.571           0.0815         0.0408                   
Lead-214                              0.510           0.0941         0.0425                   
Potassium-40                          9.87            1.00           0.279                    
Protactinium-234                      0.0458 U        0.0373         0.0916                   
Radium-226 (By Bismuth-214)           0.506           0.0854         0.0267           0.2     
Thallium-208                          0.196           0.0433         0.0190                   
Thorium-232 (By Actinium-228)         0.610           0.162          0.0712           0.9     
Thorium-234                           0.440 U         0.235          1.08                     
Uranium-235                           0.0451 U        0.0364         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243564-012                   Client ID : 12-PE-E0787-16        

Seqnum : 1503131483009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_009                                Batch         : 195921                       Time      : 01-APR-2013 16:43     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0672        0.125   .15613       .1562        -0.018   u    
Bismuth-212                     0.769         0.191   .37666       .37871       0.11     u    
Bismuth-214                     0.506         0.0267  .085353      .088403      -0.0030  u    
Cesium-137                      0             0.0226  .0142        .0142        -0.00075 u    
Cobalt-60                       -0.00480      0.0217  .027123      .027124      0.00053  u    
Europium-152                    0.0487        0.0600  .093778      .09382       0.011    u    
Europium-154                    0.0502        0.133   .16983       .16985       0.0037   u    
Lead-212                        0.571         0.0408  .08152       .094197      0.022    u    
Lead-214                        0.510         0.0425  .094064      .09825       0.016    u    
Potassium-40                    9.87          0.279   1.0012       1.1174       -0.15    u    
Protactinium-234                0.0458        0.0916  .037329      .039028      0.011    u    
Radium-226 (By Bismuth-214)     0.506         0.0267  .085353      .088403      -0.0030  u    
Thallium-208                    0.196         0.0190  .043341      .045142      0.0078   u    
Thorium-232 (By Actinium-228)   0.610         0.0712  .1619        .16782       -0.018   u    
Thorium-234                     0.440         1.08    .2353        .23896       0.0042   u    
Uranium-235                     0.0451        0.165   .036405      .03652       0.0090   u    

u=use  

Page 1 of 1                                                                                                             1503131483009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-16          
Sample Description: 243564-012, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:35           Live Time: 2700   sec

Acquisition Time: 4/1/2013 16:43:01         Real Time: 2702   sec
Analysis Time: 4/1/2013 17:28            Dead Time: 0.06   %

Analysis Quantity: 3.400E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.101E-01      1.619E-01      1.678E-01      7.118E-02
Am-241    #AB    6.722E-02      1.561E-01      1.562E-01      1.252E-01
Bi-212           7.695E-01      3.767E-01      3.787E-01      1.911E-01
Bi-214           5.063E-01      8.535E-02      8.840E-02      2.668E-02
Co-60     #AB   -4.805E-03      2.712E-02      2.712E-02      2.167E-02
Cs-137    #AB    0.000E+00      1.420E-02      1.420E-02      2.255E-02
Eu-152    #AB    4.870E-02      9.378E-02      9.382E-02      6.000E-02
Eu-154    #AB    5.017E-02      1.698E-01      1.698E-01      1.331E-01
K-40             9.869E+00      1.001E+00      1.117E+00      2.793E-01
Pa-234     AB    4.576E-02      3.733E-02      3.903E-02      9.160E-02
Pb-212           5.707E-01      8.152E-02      9.420E-02      4.077E-02
Pb-214           5.098E-01      9.406E-02      9.825E-02      4.251E-02
Ra-226           6.966E-01      6.108E-01      6.126E-01      4.702E-01
Th-234     AB    4.402E-01      2.353E-01      2.390E-01      1.084E+00
Tl-208           1.955E-01      4.334E-02      4.514E-02      1.896E-02
U-235     #AB    4.510E-02      3.640E-02      3.652E-02      1.645E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.442E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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Sample description                                             
243564-012, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_009.An1

Acquisition information
Start time:                 4/1/2013 16:43:01
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4000E+02) = 

7.9491E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

175 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 17:28:10
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1322

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.52       14. 116.14   0.86  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.77       84.  21.49   0.87  3.075E-02
77.17      148.  13.60   0.88  3.252E-02
93.04       84.  20.68   0.68  4.199E-02    92.59   4.343  1.371E+00 Th234 

93.35   4.100  1.440E+00 Ac228 
93.35   5.760  1.025E+00 U235  
93.35   5.760  1.025E+00 U235  

93.13       70.  26.17   0.89  4.199E-02    92.59   4.343  1.144E+00 Th234 
93.35   4.100  1.184E+00 Ac228 
93.35   5.760  8.550E-01 U235  

93.16       70.  26.73   0.89  4.163E-02    92.59   4.343  1.133E+00 Th234 
93.35   4.100  1.173E+00 Ac228 
93.35   5.760  8.470E-01 U235  

123.56        7. 219.75   0.92  5.016E-02   123.07  40.400    PBC<MDA Eu154 
162.96        4. 371.70   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.066E-02 U235  
167.26       12.  89.12   0.49  5.037E-02
185.65       49.  35.14   0.57  4.883E-02   185.72  57.000  5.162E-02 U235  
185.99       41.  43.84   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.966E-01 Ra226 
186.00       44.  40.36   0.99  4.883E-02   185.72  57.000  4.700E-02 U235  

186.21   3.555  7.544E-01 Ra226 
205.43        8. 181.48   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.008E-01 U235  
238.59      373.   7.02   0.93  4.342E-02   238.63  43.600  5.699E-01 Pb212 
241.96       63.  28.97   0.94  4.308E-02   242.00   7.268  5.887E-01 Pb214 
277.63       27.  43.93   1.08  3.969E-02   277.37   6.600  3.024E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.27      112.  14.24   0.66  3.814E-02   295.22  18.414  4.695E-01 Pb214 
299.78       24.  48.88   1.10  3.774E-02   300.09   3.180  5.813E-01 Pb212 
338.50       69.  20.77   0.91  3.483E-02   338.32  11.400  5.106E-01 Ac228 
344.38        1. 762.90   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
352.05      211.   9.23   1.35  3.391E-02   351.93  35.600  5.145E-01 Pb214 
463.03       47.  27.00   0.61  2.805E-02
583.53      138.  10.69   0.47  2.388E-02   583.19  85.000  1.995E-01 Tl208 
609.52      181.   8.43   1.29  2.316E-02   609.31  45.490  5.063E-01 Bi214 
727.76       36.  24.48   0.62  2.048E-02   727.33   6.650  7.695E-01 Bi212 
860.78       13.  61.05   1.58  1.821E-02   860.53  12.400  1.684E-01 Tl208 
873.00        4. 169.25   1.59  1.803E-02   873.18  12.170    PBC<MDA Eu154 
880.52        9.  40.79   1.60  1.792E-02   880.52  10.500  1.467E-01 Pa234 
883.24        7.  65.35   1.60  1.788E-02   883.24   9.700  1.190E-01 Pa234 
911.36       99.  12.96   1.82  1.749E-02   911.20  26.200  6.385E-01 Ac228 
964.75       11.  96.28   1.66  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.05       31.  33.92   1.66  1.674E-02   968.96  15.900  3.445E-01 Ac228 

1120.98       25.  33.38   1.77  1.507E-02  1120.29  14.910  3.312E-01 Bi214 
1278.52        1. 660.43   1.87  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1461.06      455.   4.84   1.96  1.228E-02  1460.82  10.550  9.869E+00 K40   
1765.26       40.  17.51   2.14  1.046E-02  1764.49  15.310  7.388E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.35    74.84       145.        67. 2.172E+03   58.84   0.893  -       M
308.94    77.24       153.       140. 4.318E+03   32.06   1.002  -       M
668.95   167.26        56.        12. 2.422E+02  178.24   0.488 TH-228   c

1851.89   463.03        38.        47. 1.676E+03   53.99   0.609 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.08    59.52       131.        14.     0.005   232.27   0.858s
Th-234    255.11    63.78       155.       -10.    -0.004   369.06   0.862 
Th-234    372.59    93.16       138.        70.     0.026    53.45   0.892 
Ac-228    373.37    93.35        95.        84.     0.031    41.35   0.680D
U-235     373.37    93.35       134.        70.     0.026    52.35   0.893D
Eu-152    485.11   121.29       133.       -13.    -0.005   259.92   0.922s
Eu-154    494.19   123.56       111.         7.     0.003   439.50   0.923s
Pa-234    525.97   131.51       153.       -16.    -0.006   221.50   0.932s
U-235     651.73   162.96       133.         4.     0.002   743.40   0.964s
U-235     743.87   186.00       139.        44.     0.016    80.73   0.986s
Ra-226    743.86   185.99       141.        41.     0.015    87.69   0.987s
U-235     821.60   205.43       103.         8.     0.003   362.96   1.006s
Pb-212    954.20   238.59       127.       366.     0.136    14.03   0.927 
Pb-214    967.67   241.96       102.        63.     0.023    57.94   0.943 
Tl-208   1110.35   277.63        64.        27.     0.010    87.86   1.077 
Pb-214   1180.89   295.27        57.       112.     0.041    28.49   0.655s
Pb-212   1198.92   299.78        55.        24.     0.009    97.77   1.098s
Ac-228   1353.75   338.49        68.        73.     0.027    45.52   0.917 
Eu-152   1377.33   344.38        63.         1.     0.001  1525.81   1.140s
Pb-214   1408.00   352.05        56.       211.     0.078    18.45   1.352s
Pa-234   2278.94   569.79        38.        -6.    -0.002   304.17   1.345s
Tl-208   2333.90   583.53        31.       138.     0.051    21.38   0.466s
Bi-214   2437.89   609.52        17.       181.     0.067    16.86   1.288 
Eu-154   2903.54   725.92        56.       -11.    -0.004   206.83   1.474s
Bi-212   2910.89   727.76        14.        36.     0.013    48.95   0.623s
Tl-208   3443.08   860.78        25.        13.     0.005   122.09   1.583s
Eu-154   3491.94   873.00        18.         4.     0.001   338.51   1.592s
Pa-234   3522.04   880.52         3.         9.     0.003    81.58   1.598D
Pa-234   3532.92   883.24         7.         7.     0.003   130.70   1.600D
Ac-228   3645.42   911.36        23.        99.     0.037    25.93   1.823 
Eu-152   3859.05   964.75        47.        11.     0.004   192.56   1.660s
Ac-228   3876.26   969.05        44.        31.     0.012    67.85   1.664 
Eu-154   4018.09  1004.50        19.        -2.    -0.001   729.72   1.690s
Eu-152   4448.18  1111.98        28.        -1.     0.000  1733.16   1.765s
Bi-214   4484.20  1120.98        23.        25.     0.009    66.76   1.771s
Co-60    4694.10  1173.43        30.        -2.    -0.001   648.64   1.806s
Eu-154   5114.63  1278.52        15.         1.     0.000  1320.86   1.871s
Co-60    5334.73  1333.52        17.        -2.    -0.001   564.51   1.907s
Eu-152   5646.38  1411.39        12.        -1.     0.000  1188.61   1.952s
K-40     5845.20  1461.06        28.       434.     0.161     9.68   1.958 
Bi-214   7062.86  1765.26         5.        40.     0.015    35.02   2.138s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1006E-01                                      5.12E+12             
911.20 6.385E-01  (P 7.118E-02 1.30E+01 2.62E+01 G  
968.96 3.445E-01 - P 1.702E-01 3.39E+01 1.59E+01 G  
338.32 5.447E-01  (P 1.419E-01 2.28E+01 1.14E+01 G  

Energy duplication    
93.35 1.440E+00 + P 3.880E-01 2.07E+01 4.10E+00 XA 

Am-241   I   6.7217E-02                                      1.58E+05             
59.54 6.722E-02  (  1.252E-01 1.16E+02 3.59E+01 G  

Bi-212   N   7.6946E-01                                      5.12E+12             
727.33 7.695E-01  (  1.911E-01 2.45E+01 6.65E+00 G  
785.37 5.002E-02 &   1.764E+00 2.15E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.034E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.0630E-01                                      5.84E+05             
609.31 5.063E-01  (  2.668E-02 8.43E+00 4.55E+01 G  

1120.29 3.312E-01 -   1.463E-01 3.34E+01 1.49E+01 G  
1764.49 7.388E-01 &   9.242E-02 1.75E+01 1.53E+01 G  

Co-60    T  -4.8046E-03                                      1.93E+03             
1332.49-4.805E-03 ?(  2.167E-02 2.82E+02 1.00E+02 G  
1173.23-5.031E-03 +   2.636E-02 3.24E+02 9.98E+01 G  

Eu-152   I   4.8701E-02                                      4.94E+03             
344.28 4.802E-03 ?(  6.000E-02 7.63E+02 2.66E+01 G  
121.78-2.675E-02 +   5.593E-02 1.30E+02 2.84E+01 G  
778.90 0.000E+00 -   1.872E-01 1.00E+03 1.30E+01 G  
964.08 1.292E-01  (  1.943E-01 9.63E+01 1.45E+01 G  

1112.08-1.270E-02 +   1.800E-01 8.67E+02 1.34E+01 G  
1408.01-9.244E-03 +   8.894E-02 5.94E+02 2.09E+01 G  

Eu-154   I   5.0169E-02                                      3.14E+03             
873.18 5.017E-02 ?(  1.331E-01 1.69E+02 1.22E+01 G  
123.07 1.010E-02 -   3.602E-02 2.20E+02 4.04E+01 G  

1274.43 5.195E-03 -   5.575E-02 6.60E+02 3.49E+01 G  
723.30-7.748E-02 &   1.261E-01 1.03E+02 2.00E+01 G  

1004.72-1.747E-02 -   1.027E-01 3.65E+02 1.79E+01 G  
996.25 7.998E-03 %   1.961E-01 1.50E+03 1.05E+01 G  

K-40     N   9.8688E+00                                      4.57E+11             
1460.82 9.869E+00  (P 2.793E-01 4.84E+00 1.06E+01 G  

179 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 17:28:10
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   4.5758E-02                                      1.63E+12             
131.30-5.151E-02 &(  9.160E-02 1.11E+02 1.82E+01 G  
569.50-7.741E-02 +   1.868E-01 1.52E+02 9.30E+00 G  
946.00 0.000E+00 +   1.714E-01 1.00E+03 1.35E+01 G  
880.52 1.467E-01  (  5.906E-02 4.08E+01 1.05E+01 G  
883.24 1.190E-01  (  1.046E-01 6.54E+01 9.70E+00 G  

Pb-212   N   5.7069E-01                                      5.12E+12             
238.63 5.699E-01  (P 4.077E-02 7.02E+00 4.36E+01 G  
300.09 5.813E-01 ?(  4.248E-01 4.89E+01 3.18E+00 G  

Pb-214   N   5.0975E-01                                      5.84E+05             
351.93 5.145E-01 *(  4.251E-02 9.23E+00 3.56E+01 G  
295.22 4.695E-01  (  7.374E-02 1.42E+01 1.84E+01 G  
242.00 5.887E-01  (  2.217E-01 2.90E+01 7.27E+00 G  

Ra-226   N   6.9656E-01                                      5.84E+05             
186.21 6.966E-01 &(  4.702E-01 4.38E+01 3.56E+00 G  

Th-234   N   4.4022E-01                                      1.63E+12             
63.30-3.620E-01  (  1.084E+00 1.85E+02 3.75E+00 G  
92.59 1.133E+00  (  4.458E-01 2.67E+01 4.34E+00 G  

Tl-208   N   1.9553E-01                                      5.12E+12             
583.19 1.995E-01  (P 1.896E-02 1.07E+01 8.50E+01 G  
277.37 3.024E-01 + P 2.089E-01 4.39E+01 6.60E+00 G  
860.53 1.684E-01 ?(  1.507E-01 6.10E+01 1.24E+01 G  

U-235    N   4.5097E-02                                      2.57E+11             
143.77 7.029E-03 %(  1.645E-01 1.42E+03 1.09E+01 G  
205.32 1.008E-01 ?(  2.956E-01 1.81E+02 5.02E+00 G  
163.36 5.066E-02 ?(  3.077E-01 3.72E+02 5.08E+00 G  
185.72 4.700E-02  (  2.902E-02 4.04E+01 5.70E+01 G  

Energy duplication    
93.35 8.550E-01     3.282E-01 2.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52       131.        14.     0.005   232.27   6.722E-02   
U-235       93.35       134.        70.     0.026    52.35   8.550E-01   
Eu-152     121.29       133.       -13.    -0.005   259.92  -2.675E-02   
Eu-154     123.56       111.         7.     0.003   439.50   1.010E-02   
U-235      162.96       133.         4.     0.002   743.40   5.066E-02   
U-235      186.00       139.        44.     0.016    80.73   4.700E-02   
U-235      205.43       103.         8.     0.003   362.96   1.008E-01   
Eu-152     344.38        63.         1.     0.001  1525.81   4.802E-03   
Eu-154     725.92        56.       -11.    -0.004   206.83  -7.748E-02   
Eu-154     873.00        18.         4.     0.001   338.51   5.017E-02   
Eu-152     964.75        47.        11.     0.004   192.56   1.292E-01   
Eu-154    1004.50        19.        -2.    -0.001   729.72  -1.747E-02   
Eu-152    1111.98        28.        -1.     0.000  1733.16  -1.270E-02   
Co-60     1173.43        30.        -2.    -0.001   648.64  -5.031E-03   
Eu-154    1278.52        15.         1.     0.000  1320.86   5.195E-03   
Co-60     1333.52        17.        -2.    -0.001   564.51  -4.805E-03   
Eu-152    1411.39        12.        -1.     0.000  1188.61  -9.244E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1006E-01    6.1006E-01   1.6190E-01    1.6782E-01  7.118E-02
Am-241 #A    6.7205E-02    6.7217E-02   1.5613E-01    1.5620E-01  1.252E-01
Bi-212       7.6946E-01    7.6946E-01   3.7666E-01    3.7871E-01  1.911E-01
Bi-214       5.0627E-01    5.0630E-01   8.5353E-02    8.8403E-02  2.668E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_009.An1               

Co-60  #A   -4.7356E-03   -4.8046E-03   2.7123E-02    2.7124E-02  2.167E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.4200E-02    1.4200E-02  2.255E-02
Eu-152 #A    4.8427E-02    4.8701E-02   9.3778E-02    9.3820E-02  6.000E-02
Eu-154 #A    4.9726E-02    5.0169E-02   1.6983E-01    1.6985E-01  1.331E-01
K-40         9.8688E+00    9.8688E+00   1.0012E+00    1.1174E+00  2.793E-01
Pa-234  A    4.5758E-02    4.5758E-02   3.7329E-02    3.9028E-02  9.160E-02
Pb-212       5.7069E-01    5.7069E-01   8.1520E-02    9.4197E-02  4.077E-02
Pb-214       5.0972E-01    5.0975E-01   9.4064E-02    9.8250E-02  4.251E-02
Ra-226       6.9653E-01    6.9656E-01   6.1080E-01    6.1262E-01  4.702E-01
Th-234  A    4.4022E-01    4.4022E-01   2.3530E-01    2.3896E-01  1.084E+00
Tl-208       1.9553E-01    1.9553E-01   4.3341E-02    4.5142E-02  1.896E-02
U-235  #A    4.5097E-02    4.5097E-02   3.6405E-02    3.6520E-02  1.645E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.0 to  2035.3 keV)     1.373E+01  pCi/g         
Total Decayed Activity (  911.0 to  2035.3 keV) 1.3727129E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

182 of 366



QC Raw Data

183 of 366



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-15                Sampled:         02/20/13 11:15                
Type:            SDUP                          Received:        02/20/13                      
MSS Lab ID:      243564-011                    Prepared:        03/04/13 10:12                
Lab ID:          QC678976                      Analyzed:        04/02/13 08:50                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   325 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     -0.00758 U      0.182       -0.0511 U      0.172       0.139           0.9    NC   40  NC     1   

Bismuth-212                        1.09           0.423        0.812         0.405       0.204                  29.5 40  0.340  1   

Bismuth-214                        0.536          0.0990       0.546         0.104       0.0431                 1.75 40  0.0468 1   

Cesium-137                        -0.00415 U      0.0276       0.00281 U     0.0205      0.0165          0.07   NC   40  NC     1   

Cobalt-60                          0.00184 U      0.0256       0.00198 U     0.0230      0.0186          0.03   NC   40  NC     1   

Europium-152                       0.0397 U       0.0696       0.0473 U      0.0479      0.0544          0.1    NC   40  NC     1   

Europium-154                       0.0243 U       0.0579       0.0881 U      0.199       0.154           0.2    NC   40  NC     1   

Lead-212                           0.643          0.108        0.670         0.100       0.0385                 4.13 40  0.130  1   

Lead-214                           0.653          0.117        0.583         0.116       0.0504                 11.4 40  0.302  1   

Potassium-40                       7.69           0.966        9.08          1.08        0.278                  16.5 40  0.677  1   

Protactinium-234                   0.0336 U       0.0767       0.00715 U     0.0724      0.0971                 NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.536          0.0990       0.546         0.104       0.0431          0.2    1.75 40  0.0468 1   

Thallium-208                       0.226          0.0535       0.260         0.0559      0.0212                 14.0 40  0.311  1   

Thorium-232 (By Actinium-228)      0.706          0.134        0.799         0.153       0.0489          0.9    12.3 40  0.324  1   

Thorium-234                        0.458 U        0.353        0.668 U       0.745       1.19                   NC   40  NC     1   

Uranium-235                        0.0444 U       0.0587       0.0768 U      0.0527      0.153           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243564 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513131505010                                                            Seqnum        : 1513132920004.1                                                         

File          : 2_20130401_010                                                           File          : 2_20130402_004                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243564-011                                                               Lab ID        : QC678976                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195921                                                                   Batch         : 195921                                                                  

Time          : 01-APR-2013 16:43                                                        Time          : 02-APR-2013 08:50                                                       

Sample Amount : 325 g                                                                    Sample Amount : 325 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.1 %                                                                    Dead Time     : 0.1 %                                                                   

Cal           : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14                                Cal           : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS          RL           MSS             MSS          SDUP       RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma         2 sigma                           Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g    Uncert pCi/g                           Counting        Total                                       

Counting          Total                                                                                          

Americium-241                     -0.007582    0.1493     .18166          .18166          -0.05107   0.1392    .1724          .17244               40            1     u      

Bismuth-212                       1.094        0.1791     .41972          .42344          0.8122     0.2038    .40268         .40482         30    40    0.340   1     u      

Bismuth-214                       0.5364       0.04123    .095898         .098951         0.5459     0.04305   .1007          .10371         2     40    0.047   1     u      

Cesium-137                        -0.004147    0.02230    .027574         .027574         0.002807   0.01648   .020458        .020458              40            1     u      

Cobalt-60                         0.001838     0.02082    .025603         .025603         0.001978   0.01859   .022975        .022975              40            1     u      

Europium-152                      0.03972      0.04861    .069572         .069609         0.04727    0.05443   .047833        .04791               40            1     u      

Europium-154                      0.02432      0.1481     .057921         .057934         0.08814    0.1538    .19943         .19948               40            1     u      

Lead-212                          0.6431       0.04744    .094241         .10821          0.6703     0.03851   .083474        .1002          4     40    0.130   1     u      

Lead-214                          0.6533       0.04919    .11164          .11741          0.5829     0.05042   .11099         .11563         11    40    0.302   1     u      

Potassium-40                      7.692        0.2467     .88515          .96591          9.077      0.2776    .97826         1.0794         17    40    0.677   1     u      

Protactinium-234                  0.03364      0.07931    .076282         .07674          0.007153   0.09705   .07239         .072412              40            1     u      

Radium-226 (By Bismuth-214)       0.5364       0.04123    .095898         .098951         0.5459     0.04305   .1007          .10371         2     40    0.047   1     u      

Thallium-208                      0.2256       0.02225    .051451         .053472         0.2596     0.02124   .053285        .055858        14    40    0.311   1     u      

Thorium-232 (By Actinium-228)     0.7058       0.06694    .12358          .13374          0.7986     0.04894   .14114         .15254         12    40    0.324   1     u      

Thorium-234                       0.4577       1.423      .35028          .35295          0.6684     1.190     .74232         .74501               40            1     u      

Uranium-235                       0.04437      0.1508     .058676         .058745         0.07682    0.1533    .052495        .052727              40            1     u      

u=use  

Page 1 of 1                                                                                                                                                      1513132920004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-15DUP       
Sample Description: QC678976, 195921, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_004
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 11:15           Live Time: 2700   sec

Acquisition Time: 4/2/2013 08:50:06         Real Time: 2703   sec
Analysis Time: 4/2/2013 09:35            Dead Time: 0.10   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.986E-01      1.411E-01      1.525E-01      4.894E-02
Am-241    #AB   -5.107E-02      1.724E-01      1.724E-01      1.392E-01
Bi-212           8.122E-01      4.027E-01      4.048E-01      2.038E-01
Bi-214           5.459E-01      1.007E-01      1.037E-01      4.305E-02
Co-60     #AB    1.978E-03      2.298E-02      2.298E-02      1.859E-02
Cs-137    #AB    2.807E-03      2.046E-02      2.046E-02      1.648E-02
Eu-152    #AB    4.727E-02      4.783E-02      4.791E-02      5.443E-02
Eu-154    #AB    8.814E-02      1.994E-01      1.995E-01      1.538E-01
K-40             9.077E+00      9.783E-01      1.079E+00      2.776E-01
Pa-234    #AB    7.153E-03      7.239E-02      7.241E-02      9.705E-02
Pb-212           6.703E-01      8.347E-02      1.002E-01      3.851E-02
Pb-214           5.829E-01      1.110E-01      1.156E-01      5.042E-02
Ra-226    #      1.080E+00      6.745E-01      6.784E-01      4.437E-01
Th-234    #AB    6.684E-01      7.423E-01      7.450E-01      1.190E+00
Tl-208           2.596E-01      5.328E-02      5.586E-02      2.124E-02
U-235     #AB    7.682E-02      5.249E-02      5.273E-02      1.533E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.472E+01

Analyst: Chanthachone Alexander             Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 09:35:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_004.An1               

Sample description                                             
QC678976, 195921, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130402_004.An1

Acquisition information
Start time:                 4/2/2013 08:50:06
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 09:35:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1447

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32       17.  99.81   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.460E-01 Th234 
74.81      111.  16.58   0.86  2.836E-02
77.24      152.  12.55   0.86  3.018E-02
92.61       39.  43.50   0.88  3.990E-02    92.59   4.343  6.934E-01 Th234 

93.35   4.100  7.277E-01 Ac228 
93.35   5.760  5.180E-01 U235  
92.59   4.343  6.934E-01 Th234 
93.35   5.760  5.180E-01 U235  

92.61       39.  43.50   0.88  3.990E-02    92.59   4.343  6.934E-01 Th234 
93.35   4.100  7.277E-01 Ac228 
93.35   5.760  5.180E-01 U235  

92.64       34.  55.53   0.88  3.953E-02    92.59   4.343  6.014E-01 Th234 
93.35   4.100  6.311E-01 Ac228 
93.35   5.760  4.493E-01 U235  

122.01       10. 164.54   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.543E-02 Eu154 
121.78  28.410  2.195E-02 Eu152 

122.12        7. 202.31   0.91  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.182E-02 Eu154 

143.78       10. 170.12   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  5.567E-02 U235  

163.68       16. 111.73   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.900E-01 U235  

185.83       60.  31.23   0.43  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.080E+00 Ra226 

185.98       51.  34.17   0.96  4.819E-02   185.72  57.000  5.732E-02 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 09:35:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
186.21   3.555  9.198E-01 Ra226 
185.72  57.000  5.732E-02 U235  

205.27       17.  80.98   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.299E-01 U235  

238.56      413.   6.14   1.01  4.318E-02   238.63  43.600  6.674E-01 Pb212 
241.81       71.  23.20   1.18  4.285E-02   242.00   7.268  6.983E-01 Pb214 
277.82       24.  44.43   1.05  3.962E-02   277.37   6.600  2.879E-01 Tl208 
295.22      138.  12.34   1.21  3.813E-02   295.22  18.414  5.853E-01 Pb214 
300.29       28.  36.09   1.07  3.774E-02   300.09   3.180  7.093E-01 Pb212 
338.11       71.  18.72   1.08  3.495E-02   338.32  11.400  5.287E-01 Ac228 
351.78      226.   9.25   0.84  3.405E-02   351.93  35.600  5.580E-01 Pb214 
583.09      171.   9.99   1.34  2.416E-02   583.19  85.000  2.490E-01 Tl208 
609.16      198.   8.82   1.19  2.345E-02   609.31  45.490  5.459E-01 Bi214 
660.10        2. 364.35   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.72       38.  24.79   1.22  2.078E-02   727.33   6.650  8.380E-01 Bi212 
778.52        5. 149.72   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  5.863E-02 Eu152 
859.90       24.  38.84   0.41  1.851E-02   860.53  12.400  3.168E-01 Tl208 
873.64        6. 113.13   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.36      123.   9.20   1.55  1.779E-02   911.20  26.200  8.122E-01 Ac228 
945.96        1. 506.01   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.87       18.  50.60   1.61  1.710E-02   964.08  14.500  2.234E-01 Eu152 

964.08  14.500  2.234E-01 Eu152 
968.98       70.  14.54   0.93  1.704E-02   968.96  15.900  7.760E-01 Ac228 

1004.74        2. 388.34   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.39       34.  24.53   0.36  1.535E-02  1120.29  14.910  4.553E-01 Bi214 
1331.52        1. 580.66   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1402.55        1. 481.74   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.075E-02 Eu152 
1460.63      407.   5.16   1.47  1.254E-02  1460.82  10.550  9.077E+00 K40   
1620.09        4. 102.19   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.98       19.  32.36   2.14  1.069E-02  1764.49  15.310  3.606E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.57    74.80       142.        93. 3.294E+03   43.09   0.795  -        
308.31    77.24       153.       127. 4.195E+03   34.59   0.615  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 09:35:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.55    59.54       112.        -9.    -0.003   337.55   0.846s
Th-234    252.67    63.32       135.        17.     0.006   199.63   0.850s
Th-234    369.86    92.64       156.        34.     0.012   111.05   0.877s
Ac-228    372.69    93.35       122.        39.     0.014    87.00   0.878D
U-235     372.69    93.35       122.        39.     0.014    87.00   0.878D
Eu-152    487.24   122.01       124.        10.     0.004   329.08   0.904s
Eu-154    487.69   122.12       111.         7.     0.003   404.62   0.905s
U-235     574.23   143.78       137.        10.     0.004   340.24   0.924s
U-235     653.79   163.68       144.        16.     0.006   223.47   0.942s
U-235     742.91   185.98       127.        51.     0.019    68.33   0.963s
Ra-226    742.32   185.83       112.        60.     0.022    62.47   0.428s
U-235     820.02   205.27        90.        17.     0.006   161.97   0.981s
Pb-212    953.13   238.56       102.       408.     0.151    12.29   1.012 
Pb-214    966.12   241.81        88.        71.     0.026    46.40   1.176 
Tl-208   1110.05   277.82        50.        24.     0.009    88.86   1.046s
Pb-214   1179.64   295.22        61.       133.     0.049    24.67   1.206 
Pb-212   1199.91   300.29        49.        28.     0.010    72.18   1.066s
Ac-228   1351.12   338.11        46.        68.     0.025    37.45   1.080 
Pb-214   1405.79   351.78        72.       220.     0.081    18.50   0.839s
Pa-234   2278.00   569.89        39.        -5.    -0.002   401.98   1.298s
Tl-208   2330.81   583.09        37.       166.     0.062    19.98   1.341 
Bi-214   2435.08   609.16        41.       189.     0.070    17.63   1.194 
Cs-137   2638.88   660.10        19.         2.     0.001   728.71   1.374s
Eu-154   2893.61   723.78        45.       -10.    -0.004   190.91   1.424s
Bi-212   2905.40   726.72        15.        38.     0.014    49.58   1.218 
Eu-152   3112.65   778.52        24.         5.     0.002   299.44   1.468s
Tl-208   3438.29   859.90        20.        24.     0.009    77.68   0.412s
Eu-154   3493.29   873.64        22.         6.     0.002   226.26   1.542s
Pa-234   3522.86   881.03        28.        -4.    -0.001   390.94   1.547s
Ac-228   3644.24   911.36        10.       123.     0.046    18.41   1.549 
Pa-234   3782.72   945.96        20.         1.     0.000  1012.02   1.597s
Eu-152   3858.39   964.87        32.        18.     0.007   101.20   1.611s
Ac-228   3874.86   968.98        12.        68.     0.025    29.07   0.931s
Eu-154   4017.97  1004.74        17.         2.     0.001   776.68   1.641s
Eu-152   4448.88  1112.39        25.        -2.    -0.001   790.65   1.719s
Bi-214   4480.94  1120.39        16.        34.     0.013    49.07   0.359s
Co-60    5326.34  1331.52        12.         1.     0.000  1161.32   1.873s
Eu-152   5610.83  1402.55        10.         1.     0.000   963.47   1.923s
K-40     5843.45  1460.63        26.       390.     0.144    10.31   1.469s
Bi-212   6482.32  1620.09         6.         4.     0.001   204.39   2.058s
Bi-214   7058.92  1763.98        10.        19.     0.007    64.73   2.144s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9855E-01                                      5.12E+12             
911.20 8.122E-01  (P 4.894E-02 9.20E+00 2.62E+01 G  
968.96 7.760E-01  (P 9.080E-02 1.45E+01 1.59E+01 G  
338.32 5.287E-01 - P 1.217E-01 1.87E+01 1.14E+01 G  

Energy duplication    
93.35 7.277E-01 ?   4.846E-01 4.35E+01 4.10E+00 XA 

Am-241   I  -5.1073E-02                                      1.58E+05             
59.54-5.107E-02 ?(  1.392E-01 1.69E+02 3.59E+01 G  

Bi-212   N   8.1220E-01                                      5.12E+12             
727.33 8.380E-01  (  2.038E-01 2.48E+01 6.65E+00 G  
785.37 0.000E+00 -   1.812E+00 1.00E+03 1.11E+00 G  

1620.74 6.985E-01 ?(  1.023E+00 1.02E+02 1.51E+00 G  

Bi-214   N   5.4586E-01                                      5.84E+05             
609.31 5.459E-01  (P 4.305E-02 8.82E+00 4.55E+01 G  

1120.29 4.553E-01 - P 1.260E-01 2.45E+01 1.49E+01 G  
1764.49 3.606E-01 -   1.362E-01 3.24E+01 1.53E+01 G  

Co-60    T   1.9784E-03                                      1.93E+03             
1332.49 1.978E-03 ?(  1.859E-02 5.81E+02 1.00E+02 G  
1173.23 0.000E+00 -   2.344E-02 1.00E+03 9.98E+01 G  

Cs-137   I   2.8074E-03                                      1.10E+04             
661.66 2.807E-03 &(  1.648E-02 3.64E+02 8.50E+01 G  

Eu-152   I   4.7268E-02                                      4.94E+03             
344.28 1.366E-03 %(  5.443E-02 2.42E+03 2.66E+01 G  
121.78 2.195E-02 &(  5.837E-02 1.65E+02 2.84E+01 G  
778.90 5.863E-02 ?(  1.378E-01 1.50E+02 1.30E+01 G  
964.08 2.234E-01 ?(  1.646E-01 5.06E+01 1.45E+01 G  

1112.08-2.717E-02 &   1.738E-01 3.95E+02 1.34E+01 G  
1408.01 1.075E-02 ?(  8.330E-02 4.82E+02 2.09E+01 G  

Eu-154   I   8.8139E-02                                      3.14E+03             
873.18 8.814E-02 &(  1.538E-01 1.13E+02 1.22E+01 G  
123.07 1.182E-02 &   3.874E-02 2.02E+02 4.04E+01 G  

1274.43 0.000E+00 -   1.093E-01 1.00E+03 3.49E+01 G  
723.30-7.781E-02 +   1.158E-01 9.55E+01 2.00E+01 G  

1004.72 1.600E-02 &   1.001E-01 3.88E+02 1.79E+01 G  
996.25 3.452E-03 %   1.846E-01 3.25E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.0774E+00                                      4.57E+11             
1460.82 9.077E+00  (P 2.776E-01 5.16E+00 1.06E+01 G  

Pa-234   N   7.1531E-03                                      1.63E+12             
131.30 0.000E+00 ?(  9.705E-02 1.00E+03 1.82E+01 G  
569.50-6.114E-02 +   1.969E-01 2.01E+02 9.30E+00 G  
946.00 1.680E-02 &(  1.379E-01 5.06E+02 1.35E+01 G  
880.52-6.340E-02 +   1.973E-01 1.95E+02 1.05E+01 G  
883.24 0.000E+00 &   2.817E-01 1.00E+03 9.70E+00 G  

Pb-212   N   6.7026E-01                                      5.12E+12             
238.63 6.674E-01  (P 3.851E-02 6.14E+00 4.36E+01 G  
300.09 7.093E-01 ?(P 4.176E-01 3.61E+01 3.18E+00 G  

Pb-214   N   5.8285E-01                                      5.84E+05             
351.93 5.580E-01  (P 5.042E-02 9.25E+00 3.56E+01 G  
295.22 5.853E-01  (P 7.954E-02 1.23E+01 1.84E+01 G  
242.00 6.983E-01  (P 2.166E-01 2.32E+01 7.27E+00 G  

Ra-226   N   1.0797E+00                                      5.84E+05             
186.21 1.080E+00 @(  4.437E-01 3.12E+01 3.56E+00 G  

Th-234   N   6.6843E-01                                      1.63E+12             
63.30 7.460E-01  (  1.190E+00 9.98E+01 3.75E+00 G  
92.59 6.014E-01 @(  5.229E-01 5.55E+01 4.34E+00 G  

Tl-208   N   2.5959E-01                                      5.12E+12             
583.19 2.490E-01  (P 2.124E-02 9.99E+00 8.50E+01 G  
277.37 2.879E-01 &(P 1.935E-01 4.44E+01 6.60E+00 G  
860.53 3.168E-01  (P 1.412E-01 3.88E+01 1.24E+01 G  

U-235    N   7.6822E-02                                      2.57E+11             
143.77 5.567E-02 &(  1.533E-01 1.70E+02 1.09E+01 G  
205.32 2.299E-01 ?(  2.930E-01 8.10E+01 5.02E+00 G  
163.36 1.900E-01 &(  3.406E-01 1.12E+02 5.08E+00 G  
185.72 5.732E-02  (  2.944E-02 3.42E+01 5.70E+01 G  

Energy duplication    
93.35 5.180E-01 ?   3.449E-01 4.35E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       112.        -9.    -0.003   337.55  -5.107E-02   
Th-234      63.32       135.        17.     0.006   199.63   7.460E-01   
Th-234      92.64       156.        34.     0.012   111.05   6.014E-01   
U-235       93.35       122.        39.     0.014    87.00   5.180E-01   
Eu-152     122.01       124.        10.     0.004   329.08   2.195E-02   
Eu-154     122.12       111.         7.     0.003   404.62   1.182E-02   
U-235      143.78       137.        10.     0.004   340.24   5.567E-02   
U-235      163.68       144.        16.     0.006   223.47   1.900E-01   
U-235      185.98       127.        51.     0.019    68.33   5.732E-02   
U-235      205.27        90.        17.     0.006   161.97   2.299E-01   
Pa-234     569.89        39.        -5.    -0.002   401.98  -6.114E-02   
Cs-137     660.10        19.         2.     0.001   728.71   2.807E-03   
Eu-154     723.78        45.       -10.    -0.004   190.91  -7.781E-02   
Eu-152     778.52        24.         5.     0.002   299.44   5.863E-02   
Eu-154     873.64        22.         6.     0.002   226.26   8.814E-02   
Pa-234     881.03        28.        -4.    -0.001   390.94  -6.340E-02   
Pa-234     945.96        20.         1.     0.000  1012.02   1.680E-02   
Eu-152     964.87        32.        18.     0.007   101.20   2.234E-01   
Eu-154    1004.74        17.         2.     0.001   776.68   1.600E-02   
Eu-152    1112.39        25.        -2.    -0.001   790.65  -2.717E-02   
Co-60     1331.52        12.         1.     0.000  1161.32   1.978E-03   
Eu-152    1402.55        10.         1.     0.000   963.47   1.075E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9855E-01    7.9855E-01   1.4114E-01    1.5254E-01  4.894E-02
Am-241 #A   -5.1064E-02   -5.1073E-02   1.7240E-01    1.7244E-01  1.392E-01
Bi-212       8.1220E-01    8.1220E-01   4.0268E-01    4.0482E-01  2.038E-01
Bi-214       5.4583E-01    5.4586E-01   1.0070E-01    1.0371E-01  4.305E-02
Co-60  #A    1.9494E-03    1.9784E-03   2.2975E-02    2.2975E-02  1.859E-02
Cs-137 #A    2.8001E-03    2.8074E-03   2.0458E-02    2.0458E-02  1.648E-02
Eu-152 #A    4.6998E-02    4.7268E-02   4.7833E-02    4.7910E-02  5.443E-02
Eu-154 #A    8.7348E-02    8.8139E-02   1.9943E-01    1.9948E-01  1.538E-01
K-40         9.0774E+00    9.0774E+00   9.7826E-01    1.0794E+00  2.776E-01
Pa-234 #A    7.1531E-03    7.1531E-03   7.2390E-02    7.2412E-02  9.705E-02
Pb-212       6.7026E-01    6.7026E-01   8.3474E-02    1.0020E-01  3.851E-02
Pb-214       5.8282E-01    5.8285E-01   1.1099E-01    1.1563E-01  5.042E-02
Ra-226 #     1.0797E+00    1.0797E+00   6.7448E-01    6.7844E-01  4.437E-01
Th-234 #A    6.6843E-01    6.6843E-01   7.4232E-01    7.4501E-01  1.190E+00
Tl-208       2.5959E-01    2.5959E-01   5.3285E-02    5.5858E-02  2.124E-02
U-235  #A    7.6822E-02    7.6822E-02   5.2495E-02    5.2727E-02  1.533E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.383E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3826425E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243564 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736008.1                                                  
File          : 2_20130328_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678240                                                         
Matrix        : Soil                                                             
Batch         : 195921                                                           
Time          : 28-MAR-2013 16:50                                                
Sample Amount : 319 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.3 %                                                            
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.41  103   54-146  .41815        .73918        u    

u=use  

Page 1 of 1                                                                                                           1513125736008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678240, 195921, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 3/1/2013 13:33            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:50:26        Real Time: 2708   sec
Analysis Time: 3/29/2013 08:46           Dead Time: 0.30   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.094E-01      2.204E-01      2.263E-01      1.454E-01
Am-241    #AB    2.438E-01      4.557E-01      4.561E-01      3.703E-01
Bi-212    #      3.052E+00      9.147E-01      9.279E-01      5.839E-01
Bi-214           1.341E+01      4.182E-01      7.392E-01      8.559E-02
Co-60     #AB   -3.532E-03      4.701E-02      4.701E-02      3.843E-02
Cs-137           1.135E-01      6.047E-02      6.069E-02      3.563E-02
Eu-152    #      6.051E-01      1.328E-01      1.373E-01      1.695E-01
Eu-154    #AB    4.467E-02      7.666E-02      7.670E-02      3.525E-01
K-40             7.039E+00      1.131E+00      1.185E+00      4.796E-01
Pa-234    #AB    1.654E-01      1.983E-01      2.025E-01      2.365E-01
Pb-212           5.176E-01      1.406E-01      1.470E-01      9.438E-02
Pb-214           1.458E+01      4.337E-01      9.199E-01      1.246E-01
Ra-226           1.621E+01      2.264E+00      2.517E+00      1.313E+00
Th-234    #AB    1.562E+00      3.806E+00      3.808E+00      3.104E+00
Tl-208           1.936E-01      6.077E-02      6.204E-02      3.622E-02
U-235     #      7.681E-01      9.942E-02      1.110E-01      4.094E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.920E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
QC678240, 195921, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:50:26
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0958

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.11        9. 118.95   0.00  0.000E+00
60.06       42.  93.46   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29       35. 121.82   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      793.   6.17   0.85  2.835E-02
77.16     1471.   3.74   0.85  3.012E-02
79.46      101.  35.40   0.86  3.176E-02
87.27      558.   7.56   0.86  3.668E-02
90.01      205.  17.45   0.87  3.819E-02
92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  
93.35   5.760  4.406E-01 U235  

92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  

92.54       24. 173.36   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.610E-01 Ac228 
93.35   5.760  3.281E-01 U235  

131.60       10. 400.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  3.599E-02 Pa234 

144.11       39. 113.08   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.220E-01 U235  

163.79       33. 132.34   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  4.078E-01 U235  

186.23      884.   6.99   1.07  4.815E-02   185.72  57.000  1.010E+00 U235  
186.21   3.555  1.621E+01 Ra226 
185.72  57.000  1.010E+00 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.47      349.  10.33   1.01  4.319E-02   238.63  43.600  5.735E-01 Pb212 
241.91     1397.   3.42   1.01  4.286E-02   242.00   7.268  1.406E+01 Pb214 
295.08     3276.   2.07   1.00  3.814E-02   295.22  18.414  1.462E+01 Pb214 
300.64       29.  90.31   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.01       84.  33.75   1.10  3.494E-02   338.32  11.400  6.616E-01 Ac228 
344.15       27. 114.80   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  9.092E-02 Eu152 
351.75     5669.   1.49   1.12  3.405E-02   351.93  35.600  1.466E+01 Pb214 
571.06       28.  59.94   1.30  2.456E-02   569.50   9.300  3.790E-01 Pa234 

569.50   9.300  3.790E-01 Pa234 
576.94        7. 136.78   0.39  2.434E-02
583.32      123.  15.14   1.32  2.416E-02   583.19  85.000  1.886E-01 Tl208 
609.30     4566.   1.56   1.41  2.345E-02   609.31  45.490  1.341E+01 Bi214 
661.19       68.  26.65   1.64  2.217E-02   661.66  84.990  1.134E-01 Cs137 
702.76       68.  32.54   0.60  2.128E-02
726.56       25.  65.18   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  5.711E-01 Bi212 
768.32      385.   7.13   1.36  2.002E-02
778.58        7. 195.91   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.905E-02 Eu152 
785.98      125.  14.98   1.47  1.972E-02   785.37   1.110  1.792E+01 Bi212 

785.37   1.110  1.792E+01 Bi212 
861.23       17.  77.72   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.14       98.  17.99   1.52  1.779E-02   911.20  26.200  6.605E-01 Ac228 
934.03      241.   9.61   1.32  1.748E-02
947.37       14.  98.15   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.927E-01 Pa234 
964.61       36.  47.97   1.61  1.710E-02   964.08  14.500  4.559E-01 Eu152 

964.08  14.500  4.559E-01 Eu152 
969.02       71.  24.19   1.62  1.704E-02   968.96  15.900  8.242E-01 Ac228 
996.88        2. 662.41   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27     1039.   3.64   1.56  1.535E-02  1120.29  14.910  1.421E+01 Bi214 
1155.30      144.  16.15   0.93  1.501E-02
1238.20      412.   6.74   1.80  1.426E-02
1273.94       14.  85.81   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.02      144.  10.98   1.90  1.291E-02  1408.01  20.850  1.686E+00 Eu152 

1408.01  20.850  1.686E+00 Eu152 
1460.81      314.   7.59   1.78  1.254E-02  1460.82  10.550  7.039E+00 K40   
1764.14      900.   3.68   2.00  1.070E-02  1764.49  15.310  1.725E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.00    30.11        66.         9. 0.000E+00  237.89   0.000  -      
298.57    74.79      1088.       582. 2.052E+04   18.76   0.836  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
308.05    77.16      1021.      1192. 3.956E+04    9.84   0.809  -        
317.25    79.47       561.        30. 9.445E+02  226.27   0.714 TH-227   c
348.32    87.24       760.       579. 1.578E+04   16.94   0.953  -      s 
359.25    89.98       572.       173. 4.529E+03   41.96   0.969  -       M

2306.22   576.94        46.         7. 2.917E+02  273.56   0.390  -       c
2809.55   702.76       122.        68. 3.177E+03   65.07   0.603  -      sM
3071.85   768.32       105.       385. 1.924E+04   14.25   1.365 BI-214   M
3734.95   934.03        90.       241. 1.380E+04   19.21   1.324 BI-214    
4620.69  1155.30        88.       144. 9.560E+03   32.30   0.927 BI-214  s 
4952.61  1238.20        72.       412. 2.890E+04   13.49   1.804 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.70    60.06       765.        42.     0.016   186.92   0.835s
Th-234    252.62    63.29       883.        35.     0.013   243.64   0.839s
Th-234    369.50    92.54       856.        24.     0.009   346.73   0.868s
Ac-228    372.74    93.35       624.        32.     0.012   221.78   0.869D
U-235     372.74    93.35       624.        32.     0.012   221.78   0.869D
Eu-152    487.42   122.04       899.       -10.    -0.004   893.95   0.896s
Pa-234    525.62   131.60       851.        10.     0.004   800.14   0.905s
U-235     575.60   144.11       943.        39.     0.014   226.16   0.917 
U-235     654.27   163.79       928.        33.     0.012   264.68   0.936s
U-235     743.90   186.21       918.       792.     0.293    12.94   0.958 
Ra-226    743.96   186.23       945.       884.     0.327    13.97   1.070 
Pb-212    952.85   238.48       590.       311.     0.115    26.69   0.939 
Pb-214    966.61   241.92       549.      1392.     0.516     7.62   1.026 
Tl-208   1104.17   276.34       576.       -51.    -0.019   137.33   1.043s
Pb-214   1179.10   295.08       452.      3272.     1.212     4.15   1.005 
Pb-212   1201.33   300.64       417.        29.     0.011   180.62   1.064 
Ac-228   1350.77   338.01       382.        84.     0.031    67.50   1.099 
Eu-152   1375.29   344.15       450.        27.     0.010   229.60   1.104s
Pb-214   1405.69   351.75       426.      5663.     2.097     2.97   1.118 
Pa-234   2282.71   571.06       123.        28.     0.010   119.87   1.300s
Tl-208   2331.74   583.32       104.       123.     0.046    30.28   1.315 
Bi-214   2435.67   609.30       156.      4557.     1.688     3.11   1.407 
Cs-137   2643.23   661.19        84.        68.     0.025    53.30   1.636 
Eu-154   2886.98   722.11       157.        -5.    -0.002   757.96   1.426s

201 of 366



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2904.75   726.56       122.        25.     0.009   130.36   1.429s
Eu-152   3112.91   778.58        98.         7.     0.003   391.81   1.469s
Bi-212   3142.51   785.98       113.       125.     0.046    29.97   1.474 
Tl-208   3443.61   861.23        92.        17.     0.006   155.44   1.532 
Eu-154   3491.41   873.17       114.        -6.    -0.002   480.10   1.541s
Pa-234   3509.65   877.73        97.       -13.    -0.005   224.42   1.547s
Ac-228   3643.35   911.14        86.        98.     0.036    35.99   1.518 
Pa-234   3788.34   947.37        92.        14.     0.005   196.29   1.595s
Eu-152   3857.37   964.61       130.        36.     0.013    95.94   1.608s
Ac-228   3875.02   969.02        77.        71.     0.026    48.38   1.617 
Eu-154   3986.51   996.88        99.         2.     0.001  1324.82   1.631s
Eu-152   4446.97  1111.91        88.        -7.    -0.002   401.10   1.712s
Bi-214   4480.46  1120.27        91.      1036.     0.384     7.28   1.564 
Eu-154   5095.72  1273.94        70.        14.     0.005   171.62   1.818s
Co-60    5327.00  1331.69        49.        -2.    -0.001  1331.17   1.854s
Eu-152   5632.70  1408.02        53.       144.     0.053    21.95   1.900 
K-40     5844.16  1460.81        75.       297.     0.110    15.18   1.778 
Bi-214   7059.55  1764.14        36.       900.     0.333     7.36   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0940E-01                                      5.12E+12             
911.20 6.605E-01  (P 1.454E-01 1.80E+01 2.62E+01 G  
968.96 8.242E-01  (P 2.366E-01 2.42E+01 1.59E+01 G  
338.32 6.616E-01 ?(P 3.590E-01 3.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.190E-01 ?   1.117E+00 1.11E+02 4.10E+00 XA 

Am-241   I   2.4382E-01                                      1.58E+05             
59.54 2.438E-01 &(  3.703E-01 9.35E+01 3.59E+01 G  

Bi-212   N   3.0522E+00                                      5.12E+12             
727.33 5.711E-01  (  5.839E-01 6.52E+01 6.65E+00 G  
785.37 1.792E+01  (  3.548E+00 1.50E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.741E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3405E+01                                      5.84E+05             
609.31 1.341E+01  (P 8.559E-02 1.56E+00 4.55E+01 G  

1120.29 1.421E+01 + P 3.040E-01 3.64E+00 1.49E+01 G  
1764.49 1.725E+01 +   2.680E-01 3.68E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -3.5316E-03                                      1.93E+03             
1332.49-3.532E-03 ?(  3.843E-02 6.66E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.728E-02 1.00E+03 9.98E+01 G  

Cs-137   I   1.1345E-01                                      1.10E+04             
661.66 1.134E-01  (  3.563E-02 2.66E+01 8.50E+01 G  

Eu-152   I   6.0509E-01                                      4.94E+03             
344.28 9.092E-02 ?(  1.695E-01 1.15E+02 2.66E+01 G  
121.78-2.177E-02 &   1.599E-01 4.47E+02 2.84E+01 G  
778.90 8.905E-02 ?(  2.822E-01 1.96E+02 1.30E+01 G  
964.08 4.559E-01 ?(  3.378E-01 4.80E+01 1.45E+01 G  

1112.08-1.026E-01 -   3.326E-01 2.01E+02 1.34E+01 G  
1408.01 1.686E+00  (  1.984E-01 1.10E+01 2.09E+01 G  

Eu-154   I   4.4669E-02                                      3.14E+03             
873.18-9.036E-02 ?(  3.525E-01 2.40E+02 1.22E+01 G  
123.07 2.464E-03 %   1.123E-01 2.77E+03 4.04E+01 G  

1274.43 9.366E-02 ?(  1.260E-01 8.58E+01 3.49E+01 G  
723.30-3.556E-02 +   2.204E-01 3.79E+02 2.00E+01 G  

1004.72 0.000E+00 -   2.987E-01 1.00E+03 1.79E+01 G  
996.25 3.834E-02 &(  4.162E-01 6.62E+02 1.05E+01 G  

K-40     N   7.0394E+00                                      4.57E+11             
1460.82 7.039E+00  (P 4.796E-01 7.59E+00 1.06E+01 G  

Pa-234   N   1.6540E-01                                      1.63E+12             
131.30 3.599E-02 ?(  2.365E-01 4.00E+02 1.82E+01 G  
569.50 3.790E-01 &(  3.548E-01 5.99E+01 9.30E+00 G  
946.00 1.927E-01 &(  3.002E-01 9.81E+01 1.35E+01 G  
880.52-2.098E-01 &   3.757E-01 1.12E+02 1.05E+01 G  
883.24-1.345E-02 %   5.142E-01 2.32E+03 9.70E+00 G  

Pb-212   N   5.1762E-01                                      5.12E+12             
238.63 5.176E-01  (P 9.438E-02 1.33E+01 4.36E+01 G  
300.09 7.709E-01 + P 1.244E+00 9.03E+01 3.18E+00 G  

Pb-214   N   1.4575E+01                                      5.84E+05             
351.93 1.466E+01  (P 1.246E-01 1.49E+00 3.56E+01 G  
295.22 1.462E+01  (P 2.215E-01 2.07E+00 1.84E+01 G  
242.00 1.403E+01  (P 5.499E-01 3.81E+00 7.27E+00 G  

Ra-226   N   1.6207E+01                                      5.84E+05             
186.21 1.621E+01  (  1.313E+00 6.99E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5619E+00                                      1.63E+12             
63.30 1.562E+00 ?(  3.104E+00 1.22E+02 3.75E+00 G  
92.59 4.392E-01 &   1.246E+00 1.73E+02 4.34E+00 G  

Tl-208   N   1.9360E-01                                      5.12E+12             
583.19 1.886E-01  (P 3.622E-02 1.51E+01 8.50E+01 G  
277.37-6.125E-01 - P 6.712E-01 6.87E+01 6.60E+00 G  
860.53 2.275E-01  (P 3.051E-01 7.77E+01 1.24E+01 G  

U-235    N   7.6808E-01                                      2.57E+11             
143.77 2.220E-01 ?(  4.094E-01 1.13E+02 1.09E+01 G  
205.32-1.712E-02 &   8.411E-01 2.98E+03 5.02E+00 G  
163.36 4.078E-01 ?(  8.815E-01 1.32E+02 5.08E+00 G  
185.72 9.050E-01  (  8.066E-02 6.47E+00 5.70E+01 G  

Energy duplication    
93.35 4.406E-01 ?   7.948E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.06       765.        42.     0.016   186.92   2.438E-01   
Th-234      63.29       883.        35.     0.013   243.64   1.562E+00   
Th-234      92.54       856.        24.     0.009   346.73   4.392E-01   
U-235       93.35       624.        32.     0.012   221.78   4.406E-01   
Eu-152     122.04       899.       -10.    -0.004   893.95  -2.177E-02   
Pa-234     131.60       851.        10.     0.004   800.14   3.599E-02   
U-235      144.11       943.        39.     0.014   226.16   2.220E-01   
U-235      163.79       928.        33.     0.012   264.68   4.078E-01   
U-235      186.21       918.       792.     0.293    12.94   9.050E-01   
Eu-152     344.15       450.        27.     0.010   229.60   9.092E-02   
Pa-234     571.06       123.        28.     0.010   119.87   3.790E-01   
Eu-154     722.11       157.        -5.    -0.002   757.96  -3.556E-02   
Bi-212     726.56       122.        25.     0.009   130.36   5.711E-01   
Eu-152     778.58        98.         7.     0.003   391.81   8.905E-02   
Bi-212     785.98       113.       125.     0.046    29.97   1.792E+01   
Eu-154     873.17       114.        -6.    -0.002   480.10  -9.036E-02   
Pa-234     877.73        97.       -13.    -0.005   224.42  -2.098E-01   
Pa-234     947.37        92.        14.     0.005   196.29   1.927E-01   
Eu-152     964.61       130.        36.     0.013    95.94   4.559E-01   
Eu-154     996.88        99.         2.     0.001  1324.82   3.834E-02   
Eu-152    1111.91        88.        -7.    -0.002   401.10  -1.026E-01   
Eu-154    1273.94        70.        14.     0.005   171.62   9.366E-02   
Co-60     1331.69        49.        -2.    -0.001  1331.17  -3.532E-03   
Eu-152    1408.02        53.       144.     0.053    21.95   1.686E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0940E-01    7.0940E-01   2.2040E-01    2.2631E-01  1.454E-01
Am-241 #A    2.4379E-01    2.4382E-01   4.5574E-01    4.5609E-01  3.703E-01
Bi-212 #C    3.0522E+00    3.0522E+00   9.1468E-01    9.2794E-01  5.839E-01
Bi-214       1.3405E+01    1.3405E+01   4.1815E-01    7.3918E-01  8.559E-02
Co-60  #A   -3.4972E-03   -3.5316E-03   4.7011E-02    4.7011E-02  3.843E-02
Cs-137       1.1325E-01    1.1345E-01   6.0466E-02    6.0685E-02  3.563E-02
Eu-152 #C    6.0279E-01    6.0509E-01   1.3283E-01    1.3728E-01  1.695E-01
Eu-154 #A    4.4403E-02    4.4669E-02   7.6662E-02    7.6698E-02  3.525E-01
K-40         7.0394E+00    7.0394E+00   1.1313E+00    1.1854E+00  4.796E-01
Pa-234 #A    1.6540E-01    1.6540E-01   1.9827E-01    2.0250E-01  2.365E-01
Pb-212       5.1762E-01    5.1762E-01   1.4059E-01    1.4696E-01  9.438E-02
Pb-214       1.4575E+01    1.4575E+01   4.3369E-01    9.1991E-01  1.246E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Ra-226       1.6206E+01    1.6207E+01   2.2643E+00    2.5170E+00  1.313E+00
Th-234 #A    1.5619E+00    1.5619E+00   3.8056E+00    3.8084E+00  3.104E+00
Tl-208       1.9360E-01    1.9360E-01   6.0770E-02    6.2041E-02  3.622E-02
U-235  #C    7.6808E-01    7.6808E-01   9.9424E-02    1.1102E-01  4.094E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     5.276E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 5.2760986E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243564                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243564 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678239                                                       

Seqnum : 1513125736007.1                               Matrix        : Soil                                                           

File   : 2_20130328_007                                Batch         : 195921                       Time      : 28-MAR-2013 16:00     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    -0.0182        0.0631   .079267        .079278        u      
Bismuth-212                      0.107          0.172    .28003         .28008         u      
Bismuth-214                      -0.00299       0.0353   .0052521       .0052539       u      
Cesium-137                       -0.000746      0.0129   .015783        .015783        u      
Cobalt-60                        0.000526       0.0159   .01943         .01943         u      
Europium-152                     0.0107         0.0386   .032654        .032659        u      
Europium-154                     0.00366        0.121    .0072009       .0072035       u      
Lead-212                         0.0223         0.0236   .030093        .030149        u      
Lead-214                         0.0155         0.0340   .041049        .041058        u      
Potassium-40                     -0.147         0.251    .40344         .4035          u      
Protactinium-234                 0.0110         0.0598   .020621        .020803        u      
Radium-226 (By Bismuth-214)      -0.00299       0.0353   .0052521       .0052539       u      
Thallium-208                     0.00780        0.0154   .016447        .016454        u      
Thorium-232 (By Actinium-228)    -0.0177        0.0611   .1539          .1539          u      
Thorium-234                      0.00416        0.527    .63998         .63998         u      
Uranium-235                      0.00897        0.0935   .021182        .02119         u      

u=use  

Page 1 of 1                                                                                                           1513125736007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678239, 195921, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/1/2013 13:39            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:00:06        Real Time: 2703   sec
Analysis Time: 4/3/2013 19:11            Dead Time: 0.12   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.771E-02      1.539E-01      1.539E-01      6.106E-02
Am-241    #AB   -1.819E-02      7.927E-02      7.928E-02      6.305E-02
Bi-212    #AB    1.070E-01      2.800E-01      2.801E-01      1.720E-01
Bi-214    #AB   -2.990E-03      5.252E-03      5.254E-03      3.527E-02
Co-60     #AB    5.263E-04      1.943E-02      1.943E-02      1.590E-02
Cs-137    #AB   -7.460E-04      1.578E-02      1.578E-02      1.287E-02
Eu-152    #AB    1.074E-02      3.265E-02      3.266E-02      3.859E-02
Eu-154    #AB    3.664E-03      7.201E-03      7.203E-03      1.212E-01
K-40      #AB   -1.467E-01      4.034E-01      4.035E-01      2.509E-01
Pa-234    #AB    1.104E-02      2.062E-02      2.080E-02      5.980E-02
Pb-212    #AB    2.226E-02      3.009E-02      3.015E-02      2.355E-02
Pb-214    #AB    1.554E-02      4.105E-02      4.106E-02      3.397E-02
Ra-226    #AB    1.707E-01      3.219E-01      3.221E-01      2.483E-01
Th-234    #AB    4.159E-03      6.400E-01      6.400E-01      5.267E-01
Tl-208    #AB    7.797E-03      1.645E-02      1.645E-02      1.543E-02
U-235     #AB    8.974E-03      2.118E-02      2.119E-02      9.347E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.624E-01

Analyst: Philip Smith                       Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Sample description                                             
QC678239, 195921, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 16:00:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.22    60.19        21.        -3.    -0.001   435.82   0.835s
Th-234    370.20    92.72        41.        -6.    -0.002   308.34   0.868s
Ac-228    372.74    93.35        41.        -8.    -0.003   245.02   0.869D
U-235     372.74    93.35        41.        -8.    -0.003   245.02   0.869D
Eu-152    489.40   122.54        44.        -6.    -0.002   309.39   0.896s
Eu-154    489.23   122.50        42.        -6.    -0.002   301.18   0.897s
Pa-234    522.97   130.94        53.        -9.    -0.003   240.33   0.905s
U-235     575.99   144.20        48.        -3.    -0.001   611.45   0.917s
U-235     654.11   163.75        33.         5.     0.002   338.65   0.936s
U-235     742.69   185.91        38.         3.     0.001   568.67   0.958s
Ra-226    745.58   186.63        33.         9.     0.003   188.57   0.958s
U-235     820.18   205.30        28.         6.     0.002   281.81   0.976s
Pb-212    953.42   238.63        36.        13.     0.005    95.48   1.007s
Tl-208   1108.43   277.40        28.         7.     0.003   196.52   1.043s
Eu-152   1375.10   344.10        23.        -1.     0.000  1761.54   1.104s
Pb-214   1409.61   352.73        31.         6.     0.002   126.01   1.111s
Pa-234   2277.13   569.66        11.         4.     0.002   227.22   1.300s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2329.90   582.85        18.         1.     0.000   212.71   1.312s
Eu-154   2889.36   722.71         6.         4.     0.002   196.52   1.426s
Bi-212   2910.05   727.88        10.         2.     0.001   397.07   1.429s
Eu-152   3112.57   778.50         9.         3.     0.001   303.92   1.469s
Bi-212   3140.33   785.44        10.         3.     0.001   340.69   1.474s
Tl-208   3443.51   861.20        13.        -4.    -0.002   393.33   1.532s
Eu-154   3492.60   873.47        13.        -3.    -0.001   365.43   1.541s
Pa-234   3516.37   879.41        17.        -2.    -0.001   637.51   1.547s
Pa-234   3532.01   883.32        12.         2.     0.001   452.17   1.549s
Ac-228   3641.51   910.68        15.        -3.    -0.001   258.94   1.570s
Eu-154   3986.21   996.80        14.        -3.    -0.001   396.95   1.631s
Co-60    4693.88  1173.58         7.        -2.    -0.001   421.92   1.753s
K-40     5845.16  1461.06        20.        -6.    -0.002    71.04   1.931s
Bi-214   7060.17  1764.30         2.         3.     0.001   175.66   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.7708E-02                                      5.12E+12             
911.20-1.771E-02 ?(P 6.106E-02 1.29E+02 2.62E+01 G  
968.96-1.718E-03 % P 1.100E-01 5.04E+02 1.59E+01 G  
338.32-2.604E-02 % P 9.193E-02 6.61E+02 1.14E+01 G  

Energy duplication    
93.35-1.505E-01 +   2.904E-01 1.23E+02 4.10E+00 XA 

Am-241   I  -1.8188E-02                                      1.58E+05             
59.54-1.819E-02 ?(  6.305E-02 2.18E+02 3.59E+01 G  

Bi-212   N   1.0704E-01                                      5.12E+12             
727.33 5.559E-02 ?(  1.720E-01 1.99E+02 6.65E+00 G  
785.37 4.153E-01 &(  1.093E+00 1.70E+02 1.11E+00 G  

1620.74-9.153E-03 %   8.790E-01 5.85E+03 1.51E+00 G  

Bi-214   N  -2.9899E-03                                      5.84E+05             
609.31-2.501E-02 %(P 3.527E-02 1.53E+03 4.55E+01 G  

1120.29-3.012E-02 % P 4.772E-02 1.00E+03 1.49E+01 G  
1764.49 6.244E-02 ?(  6.974E-02 8.78E+01 1.53E+01 G  

Co-60    T   5.2633E-04                                      1.93E+03             
1332.49 5.263E-04 %(  1.590E-02 1.85E+03 1.00E+02 G  
1173.23-4.152E-03 +   1.356E-02 2.11E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -7.4595E-04                                      1.10E+04             
661.66-7.459E-04 &(  1.287E-02 1.06E+03 8.50E+01 G  

Eu-152   I   1.0744E-02                                      4.94E+03             
344.28-2.682E-03 &(  3.859E-02 8.81E+02 2.66E+01 G  
121.78-1.456E-02 +   3.585E-02 1.55E+02 2.84E+01 G  
778.90 3.827E-02 ?(  8.881E-02 1.52E+02 1.30E+01 G  
964.08 0.000E+00 -   1.348E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.713E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.065E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.6643E-03                                      3.14E+03             
873.18-4.246E-02 ?(  1.212E-01 1.83E+02 1.22E+01 G  
123.07-1.025E-02 +   2.453E-02 1.51E+02 4.04E+01 G  

1274.43 0.000E+00 +   7.977E-02 1.00E+03 3.49E+01 G  
723.30 3.166E-02 ?(  4.437E-02 9.83E+01 2.00E+01 G  

1004.72 0.000E+00 -   2.520E-02 1.00E+03 1.79E+01 G  
996.25-5.093E-02 +   1.588E-01 1.98E+02 1.05E+01 G  

K-40     N  -1.4670E-01                                      4.57E+11             
1460.82-1.467E-01 ?(P 2.509E-01 3.55E+01 1.06E+01 G  

Pa-234   N   1.1043E-02                                      1.63E+12             
131.30-3.145E-02 &(  5.980E-02 1.20E+02 1.82E+01 G  
569.50 6.229E-02 ?(  1.060E-01 1.14E+02 9.30E+00 G  
946.00 0.000E+00 -   1.346E-01 1.00E+03 1.35E+01 G  
880.52-3.087E-02 +   1.578E-01 3.19E+02 1.05E+01 G  
883.24 4.165E-02 &(  1.484E-01 2.26E+02 9.70E+00 G  

Pb-212   N   2.2256E-02                                      5.12E+12             
238.63 2.226E-02 ?(P 2.355E-02 4.77E+01 4.36E+01 G  
300.09-8.921E-02 % P 2.839E-01 1.65E+03 3.18E+00 G  

Pb-214   N   1.5542E-02                                      5.84E+05             
351.93 1.554E-02 &(P 3.397E-02 6.30E+01 3.56E+01 G  
295.22-2.206E-04 % P 5.554E-02 1.61E+02 1.84E+01 G  
242.00-1.699E-02 & P 1.351E-01 1.08E+04 7.27E+00 G  

Ra-226   N   1.7068E-01                                      5.84E+05             
186.21 1.707E-01 &(  2.483E-01 9.43E+01 3.56E+00 G  

Th-234   N   4.1587E-03                                      1.63E+12             
63.30 4.159E-03 %(  5.267E-01 7.69E+03 3.75E+00 G  
92.59-1.136E-01 +   2.784E-01 1.54E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.7966E-03                                      5.12E+12             
583.19 1.309E-03 ?(P 1.543E-02 1.06E+02 8.50E+01 G  
277.37 9.134E-02  (P 1.497E-01 9.83E+01 6.60E+00 G  
860.53-5.665E-02 + P 1.174E-01 1.97E+02 1.24E+01 G  

U-235    N   8.9741E-03                                      2.57E+11             
143.77-1.887E-02 ?(  9.347E-02 3.06E+02 1.09E+01 G  
205.32 7.614E-02 &(  1.686E-01 1.41E+02 5.02E+00 G  
163.36 6.252E-02 &(  1.682E-01 1.69E+02 5.08E+00 G  
185.72 3.631E-03 ?(  1.667E-02 2.84E+02 5.70E+01 G  

Energy duplication    
93.35-1.072E-01 +   2.067E-01 1.23E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.19        21.        -3.    -0.001   435.82  -1.819E-02   
Th-234      92.72        41.        -6.    -0.002   308.34  -1.136E-01   
Ac-228      93.35        41.        -8.    -0.003   245.02  -1.505E-01   
U-235       93.35        41.        -8.    -0.003   245.02  -1.072E-01   
Eu-152     122.54        44.        -6.    -0.002   309.39  -1.456E-02   
Eu-154     122.50        42.        -6.    -0.002   301.18  -1.025E-02   
Pa-234     130.94        53.        -9.    -0.003   240.33  -3.145E-02   
U-235      144.20        48.        -3.    -0.001   611.45  -1.887E-02   
U-235      163.75        33.         5.     0.002   338.65   6.252E-02   
U-235      185.91        38.         3.     0.001   568.67   3.631E-03   
Ra-226     186.63        33.         9.     0.003   188.57   1.707E-01   
U-235      205.30        28.         6.     0.002   281.81   7.614E-02   
Pb-212     238.63        36.        13.     0.005    95.48   2.226E-02  P
Tl-208     277.40        28.         7.     0.003   196.52   9.134E-02  P
Eu-152     344.10        23.        -1.     0.000  1761.54  -2.682E-03   
Pb-214     352.73        31.         6.     0.002   126.01   1.554E-02  P
Pa-234     569.66        11.         4.     0.002   227.22   6.229E-02   
Tl-208     582.85        18.         1.     0.000   212.71   1.309E-03  P
Eu-154     722.71         6.         4.     0.002   196.52   3.166E-02   
Bi-212     727.88        10.         2.     0.001   397.07   5.559E-02   
Eu-152     778.50         9.         3.     0.001   303.92   3.827E-02   
Bi-212     785.44        10.         3.     0.001   340.69   4.153E-01   
Tl-208     861.20        13.        -4.    -0.002   393.33  -5.665E-02  P
Eu-154     873.47        13.        -3.    -0.001   365.43  -4.246E-02   
Pa-234     879.41        17.        -2.    -0.001   637.51  -3.087E-02   
Pa-234     883.32        12.         2.     0.001   452.17   4.165E-02   
Ac-228     910.68        15.        -3.    -0.001   258.94  -1.771E-02  P
Eu-154     996.80        14.        -3.    -0.001   396.95  -5.093E-02   
Co-60     1173.58         7.        -2.    -0.001   421.92  -4.152E-03   
K-40      1461.06        20.        -6.    -0.002    71.04  -1.467E-01  P
Bi-214    1764.30         2.         3.     0.001   175.66   6.244E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.7708E-02   -1.7708E-02   1.5390E-01    1.5390E-01  6.106E-02
Am-241 #A   -1.8186E-02   -1.8188E-02   7.9267E-02    7.9278E-02  6.305E-02
Bi-212 #A    1.0704E-01    1.0704E-01   2.8003E-01    2.8008E-01  1.720E-01
Bi-214 #A   -2.9898E-03   -2.9899E-03   5.2521E-03    5.2539E-03  3.527E-02
Co-60  #A    5.2122E-04    5.2633E-04   1.9430E-02    1.9430E-02  1.590E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Cs-137 #A   -7.4467E-04   -7.4595E-04   1.5783E-02    1.5783E-02  1.287E-02
Eu-152 #A    1.0703E-02    1.0744E-02   3.2654E-02    3.2659E-02  3.859E-02
Eu-154 #A    3.6425E-03    3.6643E-03   7.2009E-03    7.2035E-03  1.212E-01
K-40   #A   -1.4670E-01   -1.4670E-01   4.0344E-01    4.0350E-01  2.509E-01
Pa-234 #A    1.1043E-02    1.1043E-02   2.0621E-02    2.0803E-02  5.980E-02
Pb-212 #A    2.2256E-02    2.2256E-02   3.0093E-02    3.0149E-02  2.355E-02
Pb-214 #A    1.5541E-02    1.5542E-02   4.1049E-02    4.1058E-02  3.397E-02
Ra-226 #A    1.7067E-01    1.7068E-01   3.2186E-01    3.2206E-01  2.483E-01
Th-234 #A    4.1587E-03    4.1587E-03   6.3998E-01    6.3998E-01  5.267E-01
Tl-208 #A    7.7966E-03    7.7966E-03   1.6447E-02    1.6454E-02  1.543E-02
U-235  #A    8.9741E-03    8.9741E-03   2.1182E-02    2.1190E-02  9.347E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03

244 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

256 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

266 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

268 of 366



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/2/2013  Time: 07:31:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0933 +0.250247*Channel -5.18426e-008*Channel**2

FWHM (ch) =   3.1557 +0.000954*Channel -2.60612e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.89     0.90   -1.29%
977.50      244.70   244.66  0.02%      1.01     1.02   -0.34%

1375.25      344.28   344.15  0.04%      1.13     1.11    2.00%
3114.52      778.90   778.99 -0.01%      1.47     1.47    0.26%
3855.24      964.08   964.08 -0.00%      1.59     1.61   -1.08%
5632.62     1408.01  1407.99  0.00%      1.93     1.92    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/3/2013  Time: 07:30:50

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0546 +0.250260*Channel -5.46793e-008*Channel**2

FWHM (ch) =   3.0850 +0.001048*Channel -5.43919e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.88 -0.08%      0.88     0.90   -1.91%
977.61      244.70   244.66  0.02%      1.02     1.02    0.04%

1375.39      344.28   344.15  0.04%      1.14     1.11    2.70%
3114.61      778.90   778.99 -0.01%      1.43     1.46   -1.42%
3855.36      964.08   964.08 -0.00%      1.58     1.58    0.19%
5632.85     1408.01  1407.99  0.00%      1.82     1.81    0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:23:24
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    16997.   1.21   1.18  1.892E-02
45.49     7128.   1.86   0.84  1.873E-02
46.82     1898.   6.78   0.84  1.868E-02
121.80    88948.   0.36   0.91  1.612E-02   121.78  28.410  9.901E-01 QA122 
244.65    17674.   0.93   1.07  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.86      975.   8.51   1.01  1.073E-02
344.30    49368.   0.48   1.14  9.599E-03   344.28  26.590  9.860E-01 Qa344 
367.69     1658.   4.31   1.14  9.357E-03
411.20     3559.   2.08   1.20  8.907E-03
444.05     4931.   1.96   1.21  8.566E-03
488.68      523.  11.55   1.09  8.104E-03
564.04      550.  11.39   1.46  7.323E-03
586.32      569.  11.12   1.10  7.093E-03
678.59      513.  10.04   1.69  6.137E-03
688.72      998.   7.58   1.59  6.032E-03
719.35      340.  13.79   1.25  5.715E-03
778.93    13182.   1.03   1.51  5.098E-03   778.90  12.970  1.016E+00 Qa779 
810.62      438.  13.91   1.67  4.977E-03
867.36     3790.   2.59   1.58  4.762E-03
964.04    12376.   1.06   1.67  4.394E-03   964.08  14.500  9.903E-01 Qa964 

1004.93      629.   9.95   1.41  4.294E-03
1085.93     7979.   1.22   1.75  4.096E-03
1089.89     1299.   4.35   1.75  4.086E-03
1112.07    10598.   1.15   1.79  4.032E-03
1212.94     1057.   5.36   1.92  3.786E-03
1299.22     1077.   4.02   1.98  3.575E-03
1408.00    13581.   0.89   1.96  3.309E-03  1408.01  20.850  1.003E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.99      9500.     16997. 8.986E+05    2.43   1.179  -      s 
181.99    45.50      5261.      7128. 3.806E+05    3.73   0.843  -       D
187.28    46.82      7342.      1898. 1.016E+05   13.57   0.844  -       D

1183.24   295.86      1909.       975. 9.090E+04   17.03   1.011  -        
1470.54   367.69      1188.      1658. 1.772E+05    8.61   1.142  -      s 
1644.57   411.16       947.      3559. 3.995E+05    4.15   1.203  -       D
1775.96   444.05      1306.      4931. 5.757E+05    3.93   1.211  -        
1954.51   488.68      1075.       523. 6.449E+04   23.09   1.087  -        
2255.96   564.04      1206.       550. 7.510E+04   22.79   1.459  -        
2345.05   586.32      1146.       569. 8.022E+04   22.25   1.104  -        
2714.16   678.59       792.       513. 8.356E+04   20.08   1.693  -        
2754.70   688.72      1274.       998. 1.654E+05   15.15   1.590  -      s 
2877.23   719.35       746.       340. 5.958E+04   27.58   1.251  -        
3242.36   810.62       932.       438. 8.790E+04   27.81   1.666  -      s 
3469.38   867.36      1426.      3790. 7.960E+05    5.18   1.577  -        
4019.84  1004.93       699.       629. 1.464E+05   19.91   1.415  -        
4343.92  1085.86       759.      7967. 1.945E+06    2.44   1.747  -       D
4359.77  1089.82       968.      1278. 3.127E+05    8.87   1.750  -       D
4448.54  1112.07       852.     10598. 2.628E+06    2.30   1.794  -        
4852.18  1212.94       459.      1057. 2.793E+05   10.72   1.925  -      s 
5197.47  1299.22       164.      1077. 3.013E+05    8.05   1.982  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5673.     88948.   148.246     0.73   0.907 
Qa-245    978.46   244.65      2992.     17674.    29.458     1.86   1.071 
Qa-344   1376.98   344.30      2268.     49368.    82.279     0.97   1.135 
Qa-779   3115.61   778.93      1275.     13182.    21.970     2.05   1.509 
Qa-964   3856.23   964.04      1032.     12376.    20.626     2.12   1.667 
Qa-1408  5632.81  1408.00       211.     13581.    22.635     1.79   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9012E-01                                      4.94E+03             
121.78 9.901E-01  (  1.954E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.221E-03 9.29E-01 7.55E+00 G  

Qa-344       9.8597E-01                                      4.94E+03             
344.28 9.860E-01  (  2.216E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.415E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9032E-01                                      4.94E+03             
964.08 9.903E-01  (  5.991E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0034E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.502E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7486E-01    9.9012E-01   7.2278E-03    1.1327E-01  1.954E-03
Qa-245       8.8473E-01    1.0013E+00   1.8601E-02    1.1581E-01  7.221E-03
Qa-344       8.7120E-01    9.8597E-01   9.5619E-03    1.1297E-01  2.216E-03
Qa-779       8.9802E-01    1.0163E+00   2.0850E-02    1.1789E-01  6.415E-03
Qa-964       8.7504E-01    9.9032E-01   2.1006E-02    1.1499E-01  5.991E-03
Qa-1408      8.8662E-01    1.0034E+00   1.7929E-02    1.1595E-01  2.502E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.2 to  2035.3 keV)     5.290E+00  uCi           
Total Decayed Activity ( 1096.2 to  2035.3 keV) 5.9874578E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03

287 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

296 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:45:26
Live time:                600
Real time:                630
Dead time:                  4.70 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0591

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10634.   1.54   1.10  1.774E-02
45.48     5627.   1.96   0.85  1.759E-02
46.87     1533.   7.61   0.85  1.755E-02
121.88    85286.   0.37   0.90  1.556E-02   121.78  28.410  9.831E-01 QA122 
244.65    17680.   0.93   1.04  1.231E-02   244.70   7.550  9.700E-01 Qa245 
295.86      984.   7.86   1.14  1.099E-02
344.15    50196.   0.48   1.11  9.739E-03   344.28  26.590  9.885E-01 Qa344 
367.55     1818.   4.48   1.08  9.494E-03
411.00     3652.   2.39   1.17  9.043E-03
443.87     4815.   2.00   1.21  8.701E-03
488.63      693.   9.31   1.43  8.236E-03
564.25      615.  12.17   1.31  7.449E-03
586.36      601.  10.97   1.36  7.220E-03
674.69      233.  18.47   1.38  6.303E-03
678.69      529.   8.97   1.38  6.261E-03
688.64     1110.   6.34   1.28  6.156E-03
778.99    13500.   1.01   1.49  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.48      350.  14.49   1.42  5.102E-03
867.42     4036.   2.37   1.52  4.894E-03
919.35      394.  12.68   1.33  4.704E-03
964.07    12826.   0.99   1.56  4.540E-03   964.08  14.500  9.933E-01 Qa964 

1005.28      686.   7.56   1.38  4.431E-03
1085.92     8287.   1.19   1.68  4.219E-03
1089.91     1435.   3.85   1.69  4.209E-03
1112.03    11080.   1.09   1.70  4.150E-03
1212.91     1107.   5.16   1.91  3.885E-03
1299.14     1122.   4.17   2.03  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14020.   0.87   1.91  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.96      5999.     10634. 5.995E+05    3.08   1.104  -      s 
181.29    45.44      3268.      5627. 3.199E+05    3.92   0.849  -       D
186.86    46.83      6044.      1533. 8.734E+04   15.22   0.851  -       D

1182.09   295.86      1720.       984. 8.952E+04   15.71   1.140  -      s 
1468.73   367.55      1421.      1818. 1.915E+05    8.97   1.075  -      s 
1642.44   411.00      1243.      3652. 4.039E+05    4.78   1.171  -        
1773.88   443.87      1318.      4815. 5.534E+05    4.00   1.213  -        
1952.89   488.63      1119.       693. 8.411E+04   18.63   1.427  -      s 
2255.33   564.25      1511.       615. 8.254E+04   24.34   1.311  -        
2343.76   586.36      1205.       601. 8.319E+04   21.93   1.363  -        
2712.63   678.57      1060.       557. 8.890E+04   22.58   1.340  -        
2752.90   688.64      1066.      1110. 1.803E+05   12.67   1.277  -        
3240.36   810.48       768.       350. 6.867E+04   28.97   1.419  -        
3468.21   867.42      1287.      4036. 8.247E+05    4.75   1.521  -        
3676.02   919.35       658.       394. 8.381E+04   25.36   1.327  -        
4019.93  1005.28       501.       686. 1.548E+05   15.12   1.383  -      s 
4342.70  1085.84       717.      8287. 1.964E+06    2.38   1.685  -       D
4358.68  1089.83       808.      1435. 3.409E+05    7.70   1.687  -       D
4447.22  1112.03       742.     11080. 2.670E+06    2.17   1.699  -        
4851.10  1212.91       448.      1107. 2.848E+05   10.32   1.911  -      s 
5196.38  1299.14       209.      1122. 3.067E+05    8.34   2.031  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.88      5035.     85286.   142.143     0.74   0.903 
Qa-245    977.37   244.65      3018.     17680.    29.467     1.86   1.041 
Qa-344   1375.16   344.15      1970.     50196.    83.660     0.95   1.113 
Qa-779   3114.35   778.99      1284.     13500.    22.500     2.02   1.490 
Qa-964   3855.01   964.07       797.     12826.    21.377     1.98   1.562 
Qa-1408  5632.22  1407.97       169.     14020.    23.366     1.74   1.913 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8311E-01                                      4.94E+03             
121.78 9.831E-01  (  1.906E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7003E-01                                      4.94E+03             
244.70 9.700E-01  (  7.022E-03 9.30E-01 7.55E+00 G  

Qa-344       9.8846E-01                                      4.94E+03             
344.28 9.885E-01  (  2.036E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0169E+00                                      4.94E+03             
778.90 1.017E+00  (  6.289E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9334E-01                                      4.94E+03             
964.08 9.933E-01  (  5.093E-03 9.89E-01 1.45E+01 G  

Qa-1408      1.0167E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.198E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6867E-01    9.8311E-01   7.2864E-03    1.1247E-01  1.906E-03
Qa-245       8.5711E-01    9.7003E-01   1.8042E-02    1.1220E-01  7.022E-03
Qa-344       8.7339E-01    9.8846E-01   9.4103E-03    1.1324E-01  2.036E-03
Qa-779       8.9855E-01    1.0169E+00   2.0567E-02    1.1790E-01  6.289E-03
Qa-964       8.7770E-01    9.9334E-01   1.9649E-02    1.1509E-01  5.093E-03
Qa-1408      8.9836E-01    1.0167E+00   1.7644E-02    1.1740E-01  2.198E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.274E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9685850E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130402001_QCAsLeft                                                        
Acquired: 4/2/2013 07:20:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130402001_QCAsLeft.An1

Acquisition information
Start time:                 4/2/2013 07:20:31
Live time:                600
Real time:                627
Dead time:                  4.35 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10778.   1.46   1.09  1.774E-02
45.48     5480.   2.05   0.83  1.759E-02
46.85     1504.   7.91   0.83  1.756E-02
121.88    86722.   0.37   0.89  1.556E-02   121.78  28.410  9.998E-01 QA122 
244.66    17895.   0.93   1.01  1.231E-02   244.70   7.550  9.819E-01 Qa245 
295.90      929.   8.15   1.12  1.099E-02
344.15    50180.   0.47   1.13  9.740E-03   344.28  26.590  9.883E-01 Qa344 
367.53     1654.   4.40   1.24  9.494E-03
411.01     3710.   2.40   1.23  9.042E-03
443.89     4831.   2.12   1.24  8.701E-03
488.68      535.  12.09   0.99  8.235E-03
563.90      502.  12.04   1.14  7.453E-03
586.27      590.  10.55   1.45  7.220E-03
678.72      479.   9.74   1.39  6.259E-03
688.68      908.   7.54   1.28  6.156E-03
719.33      363.  15.95   0.83  5.837E-03
778.98    13447.   1.02   1.47  5.218E-03   778.90  12.970  1.013E+00 Qa779 
810.46      329.  16.53   1.63  5.102E-03
867.43     4104.   2.24   1.46  4.894E-03
919.15      460.  10.70   1.52  4.704E-03
964.14    12545.   0.94   1.61  4.540E-03   964.08  14.500  9.717E-01 Qa964 

1005.09      694.   7.00   1.72  4.432E-03
1085.92     8332.   1.17   1.70  4.219E-03
1089.85     1443.   3.82   1.70  4.209E-03
1112.04    11073.   1.06   1.65  4.150E-03
1212.96     1129.   4.62   1.83  3.885E-03
1299.18     1111.   3.53   1.70  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13929.   0.88   1.94  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
1457.52      402.   5.18   1.48  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.38    39.98      5532.     10778. 6.077E+05    2.91   1.091  -      s 
181.35    45.42      3548.      5480. 3.115E+05    4.09   0.833  -       D
186.84    46.79      6334.      1504. 8.569E+04   15.83   0.834  -       D

1182.35   295.90      1717.       929. 8.455E+04   16.31   1.119  -        
1468.73   367.53      1216.      1654. 1.742E+05    8.80   1.237  -      s 
1642.60   411.01      1288.      3710. 4.103E+05    4.81   1.235  -        
1774.08   443.89      1523.      4831. 5.553E+05    4.24   1.240  -        
1953.19   488.68      1176.       535. 6.497E+04   24.17   0.987  -        
2254.06   563.90      1166.       502. 6.733E+04   24.08   1.142  -      s 
2343.55   586.27      1096.       590. 8.171E+04   21.11   1.449  -        
2713.33   678.71      1012.       507. 8.096E+04   23.82   1.340  -        
2753.19   688.68      1114.       908. 1.476E+05   15.09   1.276  -        
2875.84   719.33       996.       363. 6.219E+04   31.89   0.828  -      s 
3240.43   810.46       876.       329. 6.448E+04   33.06   1.634  -      s 
3468.42   867.43      1137.      4104. 8.387E+05    4.47   1.461  -        
3675.42   919.15       614.       460. 9.783E+04   21.40   1.523  -        
4019.37  1005.09       440.       694. 1.567E+05   14.01   1.718  -      s 
4342.94  1085.83       584.      8332. 1.975E+06    2.34   1.701  -       D
4358.66  1089.76       797.      1443. 3.428E+05    7.64   1.703  -       D
4447.50  1112.04       621.     11073. 2.668E+06    2.11   1.652  -        
4851.55  1212.96       360.      1129. 2.905E+05    9.23   1.828  -        
5196.82  1299.18       110.      1111. 3.037E+05    7.07   1.698  -        
5831.00  1457.52         7.       402. 1.240E+05   10.36   1.475  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.73   121.88      5026.     86722.   144.538     0.73   0.893 
Qa-245    977.49   244.66      3146.     17895.    29.825     1.87   1.014 
Qa-344   1375.25   344.15      1860.     50180.    83.633     0.95   1.128 
Qa-779   3114.48   778.98      1324.     13447.    22.412     2.04   1.475 
Qa-964   3855.24   964.08       865.     12815.    21.359     2.01   1.595 
Qa-1408  5632.49  1407.96       206.     13929.    23.214     1.76   1.936 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9981E-01                                      4.94E+03             
121.78 9.998E-01  (  1.904E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8195E-01                                      4.94E+03             
244.70 9.819E-01  (  7.171E-03 9.34E-01 7.55E+00 G  

Qa-344       9.8828E-01                                      4.94E+03             
344.28 9.883E-01  (  1.979E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0131E+00                                      4.94E+03             
778.90 1.013E+00  (  6.387E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9263E-01                                      4.94E+03             
964.08 9.926E-01  (  5.307E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.428E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8330E-01    9.9981E-01   7.3386E-03    1.1438E-01  1.904E-03
Qa-245       8.6752E-01    9.8195E-01   1.8351E-02    1.1359E-01  7.171E-03
Qa-344       8.7311E-01    9.8828E-01   9.3631E-03    1.1321E-01  1.979E-03
Qa-779       8.9504E-01    1.0131E+00   2.0701E-02    1.1750E-01  6.387E-03
Qa-964       8.7696E-01    9.9263E-01   1.9919E-02    1.1506E-01  5.307E-03
Qa-1408      8.9251E-01    1.0102E+00   1.7779E-02    1.1669E-01  2.428E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9860058E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130403001_QCAsLeft                                                        
Acquired: 4/3/2013 07:20:03
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.44      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130403001_QCAsLeft.An1

Acquisition information
Start time:                 4/3/2013 07:20:03
Live time:                600
Real time:                628
Dead time:                  4.48 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0584

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.95    10617.   1.50   1.12  1.774E-02
45.46     5274.   2.10   0.82  1.759E-02
46.81     1564.   7.54   0.82  1.756E-02
121.88    85523.   0.37   0.88  1.556E-02   121.78  28.410  9.861E-01 QA122 
244.66    17719.   0.93   1.02  1.231E-02   244.70   7.550  9.724E-01 Qa245 
295.84     1037.   7.23   1.06  1.099E-02
344.15    50478.   0.48   1.14  9.739E-03   344.28  26.590  9.943E-01 Qa344 
367.50     1691.   4.42   1.05  9.495E-03
411.03     3593.   2.29   1.20  9.042E-03
443.90     4716.   2.11   1.15  8.701E-03
488.64      682.   9.17   1.05  8.235E-03
564.04      689.   7.46   1.29  7.451E-03
586.28      670.   9.37   1.55  7.220E-03
678.67      477.  13.33   1.39  6.260E-03
688.68     1050.   6.72   1.49  6.156E-03
719.58      375.  14.29   1.21  5.835E-03
778.97    13193.   1.00   1.44  5.218E-03   778.90  12.970  9.941E-01 Qa779 
867.45     3965.   2.52   1.61  4.894E-03
919.26      441.  11.84   1.40  4.704E-03
964.06    12896.   0.98   1.58  4.540E-03   964.08  14.500  9.990E-01 Qa964 

1005.07      673.   7.24   1.53  4.432E-03
1085.92     8237.   1.19   1.65  4.219E-03
1089.87     1348.   4.06   1.65  4.209E-03
1112.04    11256.   1.08   1.76  4.150E-03
1212.93     1086.   5.09   1.59  3.885E-03
1299.10     1115.   3.73   1.90  3.658E-03
1407.95    13933.   0.87   1.83  3.372E-03  1408.01  20.850  1.011E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.49      335.   5.82   1.64  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.44    39.95      5622.     10617. 5.986E+05    2.99   1.119  -      s 
181.45    45.39      3489.      5274. 2.998E+05    4.20   0.819  -       D
186.84    46.74      6169.      1564. 8.911E+04   15.07   0.821  -       D

1182.22   295.84      1638.      1037. 9.439E+04   14.46   1.057  -      s 
1468.74   367.50      1254.      1691. 1.781E+05    8.83   1.045  -      s 
1642.78   411.03      1096.      3593. 3.973E+05    4.58   1.201  -        
1774.22   443.90      1427.      4716. 5.420E+05    4.21   1.154  -        
1953.14   488.64      1040.       682. 8.275E+04   18.34   1.049  -        
2254.70   564.07       976.       689. 9.247E+04   14.92   1.293  -       D
2343.66   586.28      1090.       670. 9.279E+04   18.74   1.553  -        
2713.25   678.67      1113.       477. 7.617E+04   26.66   1.387  -        
2753.29   688.68      1122.      1050. 1.706E+05   13.43   1.490  -        
2876.91   719.58       893.       375. 6.431E+04   28.58   1.214  -        
3468.63   867.45      1430.      3965. 8.102E+05    5.04   1.614  -        
3675.97   919.26       672.       441. 9.375E+04   23.68   1.402  -        
4019.41  1005.07       459.       673. 1.519E+05   14.47   1.532  -        
4343.07  1085.84       683.      8237. 1.952E+06    2.38   1.652  -       D
4358.91  1089.80       823.      1348. 3.203E+05    8.12   1.654  -       D
4447.64  1112.04       752.     11256. 2.712E+06    2.17   1.762  -        
4851.60  1212.93       449.      1086. 2.796E+05   10.19   1.595  -        
5196.70  1299.10       147.      1115. 3.047E+05    7.47   1.898  -        
5831.11  1457.49         9.       335. 1.035E+05   11.64   1.640  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.84   121.88      4938.     85523.   142.538     0.74   0.880 
Qa-245    977.61   244.66      2997.     17719.    29.532     1.85   1.015 
Qa-344   1375.38   344.15      2005.     50478.    84.130     0.95   1.137 
Qa-779   3114.56   778.97      1148.     13193.    21.988     2.01   1.438 
Qa-964   3855.28   964.06       771.     12896.    21.493     1.97   1.585 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.65  1407.95       187.     13933.    23.221     1.75   1.833 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8612E-01                                      4.94E+03             
121.78 9.861E-01  (  1.888E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7244E-01                                      4.94E+03             
244.70 9.724E-01  (  7.000E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9429E-01                                      4.94E+03             
344.28 9.943E-01  (  2.055E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9408E-01                                      4.94E+03             
778.90 9.941E-01  (  5.948E-03 1.00E+00 1.30E+01 G  

Qa-964       9.9900E-01                                      4.94E+03             
964.08 9.990E-01  (  5.013E-03 9.85E-01 1.45E+01 G  

Qa-1408      1.0107E+00                                      4.94E+03             
1408.01 1.011E+00  (  2.313E-03 8.75E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7108E-01    9.8612E-01   7.2868E-03    1.1281E-01  1.888E-03
Qa-245       8.5900E-01    9.7244E-01   1.8039E-02    1.1247E-01  7.000E-03
Qa-344       8.7830E-01    9.9429E-01   9.4462E-03    1.1390E-01  2.055E-03
Qa-779       8.7811E-01    9.9408E-01   1.9967E-02    1.1523E-01  5.948E-03
Qa-964       8.8246E-01    9.9900E-01   1.9680E-02    1.1573E-01  5.013E-03
Qa-1408      8.9278E-01    1.0107E+00   1.7680E-02    1.1673E-01  2.313E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.5 keV)     5.262E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.5 keV) 5.9566126E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401002_BG.An1

Acquisition information
Start time:                 4/1/2013 07:45:01
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    1.6368E+01
Pa-234  <    2.7018E+00
Pb-212  <    1.7991E+00
Pb-214  <    3.0314E+00
Ra-226  <    7.8485E+00
Th-234  <    1.1431E+01
Tl-208  <    1.4338E+00
U-235   <    3.2664E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

333 of 366



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401003_BG.An1

Acquisition information
Start time:                 4/1/2013 08:28:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
129.26        8.  35.36   0.36  1.537E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

516.12   129.26         0.         8. 5.205E+02   70.71   0.365 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.7865E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.1070E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130402002_BG                                                              
Acquired: 4/2/2013 07:37:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

339 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402002_BG.An1

Acquisition information
Start time:                 4/2/2013 07:37:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.4287E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.9308E+01
Th-234  <    1.0478E+01
Tl-208  <    8.9086E-01
U-235   <    4.7380E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130403002_BG                                                              
Acquired: 4/3/2013 07:38:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403002_BG.An1

Acquisition information
Start time:                 4/3/2013 07:38:27
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.2373E+00
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    5.8029E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130401_001  RCCV    QUALITY CONTROL CHEC               04/01/13 07:23 1.0 1          
002  1_20130401_002  RIB     BACKGROUND CONTAMINA               04/01/13 07:45 1.0            
003  1_20130401_003  MSS     243562-011           Soil   195868 04/01/13 08:29 1.0            
004  1_20130401_004  SAMPLE  243563-001           Soil   195868 04/01/13 09:17 1.0            
005  1_20130401_005  SDUP    QC678974             Soil   195868 04/01/13 10:13 1.0            
006  1_20130401_006  SAMPLE  243563-003           Soil   195868 04/01/13 11:26 1.0            
007  1_20130401_007  SAMPLE  243563-006           Soil   195868 04/01/13 12:56 1.0            
008  1_20130401_008  SAMPLE  243565-002           Soil   195921 04/01/13 14:53 1.0            
009  1_20130401_009  SAMPLE  243564-012           Soil   195921 04/01/13 16:43 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513132920

Instrument : HPGE02                           Begun : 04/02/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130402_001  RCCV    QUALITY CONTROL CHEC               04/02/13 07:20 1.0 1          
002  2_20130402_002  RIB     BACKGROUND CONTAMINA               04/02/13 07:37 1.0            
003  2_20130402_003  SAMPLE  243565-003           Soil   195921 04/02/13 07:56 1.0            
004  2_20130402_004  SDUP    QC678976             Soil   195921 04/02/13 08:50 1.0            
005  2_20130402_005  SAMPLE  243564-003           Soil   195921 04/02/13 10:11 1.0            
006  2_20130402_006  SAMPLE  243564-002           Soil   195921 04/02/13 10:58 1.0            
007  2_20130402_007  SAMPLE  243564-001           Soil   195921 04/02/13 15:20 1.0            
008  2_20130402_008  SAMPLE  243564-008           Soil   195921 04/02/13 16:06 1.0            
009  2_20130402_009  SAMPLE  243564-007           Soil   195921 04/02/13 16:53 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513134360

Instrument : HPGE02                           Begun : 04/03/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130403_001  RCCV    QUALITY CONTROL CHEC               04/03/13 07:20 1.0 1          
002  2_20130403_002  RIB     BACKGROUND CONTAMINA               04/03/13 07:38 1.0            
003  2_20130403_003  SAMPLE  243564-010           Soil   195921 04/03/13 07:52 1.0            
004  2_20130403_004  SAMPLE  243564-009           Soil   195921 04/03/13 08:57 1.0            
005  2_20130403_005  SDUP    QC678977             Soil   195921 04/03/13 09:49 1.0            
006  2_20130403_006  SAMPLE  243564-006           Soil   195921 04/03/13 11:33 1.0            
007  2_20130403_007  SAMPLE  243564-005           Soil   195921 04/03/13 12:21 1.0            
008  2_20130403_008  SAMPLE  243564-004           Soil   195921 04/03/13 13:08 1.0            
009  2_20130403_009  MSS     243565-006           Soil   195921 04/03/13 14:24 1.0            
010  2_20130403_010  SAMPLE  243565-005           Soil   195921 04/03/13 15:16 1.0            
011  2_20130403_011  SAMPLE  243565-004           Soil   195921 04/03/13 16:20 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 04-APR-2013 13:06

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 298281: 

SDG# 

243565 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated, in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828ICov_HPSCT012.wpd 
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LOC 
Please feel free to contact us if you have any questions. 

Sincerely, 

5,,//~ 
Andrew Kong 
Project Manager/Chemist 

29828ICov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29828ICov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

20-Feb-2013 12-PE-E0787-19 243565-003 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-22 243565-006 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-22DUP OC678977DUP DUP GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-21 243565-005 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-18 243565-002 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-17 243565-001 N GEN PREP HASL300 3 

20-Feb-2013 12-PE-E0787-20 243565-004 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Lab Reporting Batch ID: 243565 

EDD Filename: 243565 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 
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Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 
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Quality Control 
Outlier Reports 

243565 
(No Outliers) 



LDC #: 29828135 

SDG #: 243565 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: (i, f .._, /1) 
Page:_1 of_l _ 

Reviewer: Cl\..... 
2nd Reviewer: Ir---- ✓ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I i 
~alidatiaa Acea 

I. Technical holding times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratory control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

'\I'll 
~,_,..., ... , __ ,,_ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· 
~ 

1 12-PE-E0787-17 11 

2 12-PE-E0787-18 12 

3 12-PE-E0787-19 13 

4 12-PE-E0787-20 14 

5 12-PE-E0787-21 15 

6 12-PE-E0787-22 16 

7 12-PE-E0787-22DUP 17 

8 18 

9 19 

10 20 

I I 
..,.., 

Sampling dates: 

A 
.A 
-

N 

A '().,O 

N ,,e,s 
N 

N 

N 

-
-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Cammeats 

8'/?kOI\~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828135W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243565
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0787-17       243565-001
12-PE-E0787-18       243565-002
12-PE-E0787-19       243565-003
12-PE-E0787-20       243565-004
12-PE-E0787-21       243565-005
12-PE-E0787-22       243565-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/04/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 295

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243565
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/06/13
Samples Received:         02/20/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/06/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 243565-003; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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4 of 295

r■:;;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record 

SanDlego,CA92101 ff- ;t\ot,\ \I~ 
Project Name PO Number G s A 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p 

HUNTERS POINT 40440012 M 0 H 
A A 

SVV~rName uJ , Airbill Number s 
0,<,, i\V"lf'li~,-._ N/A p 

Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C 

LEVEL I TYPE 
T 

SAMPLE_ID DATE TIME Containers A 1 1 1 COMMENTS 
T 

12-PE-E0787-17 2/20/2013 l'l::>i3 1 2 S1 ~ □ □ 
12-PE-E0787-18 2/20/2013 1313 1 2 S1 ~ □ □ 
12-PE-E0787-19 2/20/2013 }3)D 1 2 S1 ~ □ □ 
12-PE-E0787-20 2/20/2013 i~J?) 1 2 S1 ~ □ □ 
12-PE-E0787-21 2/20/2013 I ·:,p.- 1 2 S1 ~ □ □ 
12-PE-E0787-22 2/20/2013 13// 1 2 S1 ~ □ □ 

Date 
a-ck>l 

Receivedj,YJ,Jsicyture) 
~;{;' 

Time 
, '-Ir.} Company .5/?:) 

Date Received by: (signature) 

--~-----------+--,-----+-----------tTEMPERATORE,. 
Company Time Company 

PAO 01358 Page 1 of 1 

i 
LABORATORY NAME 

Project Information 
ONSITE - Curlis,& Section 

Tompkins, L 'I'D. 

• LAB0J¥-TORV II)· ..•.. ·.. . •. · · • ,J 
RF-3/Kp= ........ .,. 

P.¥~. J/,'f s5<u5"-IN6f.lJWT1-t ... . 
LOCATION SAMPLE ID ' 

11rn11111 RIIIIIIIIIIII Ill llR nm 11111111 

111111 RI 11111111 IIII I II I II llffl I ~I 111111111111111 

11m11u1111111m111111m11m111111m111111111H 

l~WIIIIIIIIIIWIIIIHll~IIIIN~llll~IIIIIIH 
I IIW I II Hl~ll 111111111111111111111 !Ill !Ill !II II 
I II IIUll 11111111111 ffllll H m llllll llll Ill l~lill H 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-17                Received:        02/20/13                      
Lab ID:          243565-001                    Prepared:        03/04/13 10:24                
Matrix:          Soil                          Analyzed:        04/01/13 15:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0649 U         0.195          0.158             0.9    
Bismuth-212                          0.798            0.433          0.280                    
Bismuth-214                          0.725            0.110          0.0406                   
Cesium-137                          -0.00995 U        0.0317         0.0253            0.07   
Cobalt-60                            0.000615 U       0.0189         0.0154            0.03   
Europium-152                         0.0656           0.0668         0.0650            0.1    
Europium-154                        -0.0737 U         0.223          0.176             0.2    
Lead-212                             0.869            0.106          0.0503                   
Lead-214                             0.886            0.117          0.0442                   
Potassium-40                         9.33             1.06           0.324                    
Protactinium-234                    -0.0170 U         0.0557         0.107                    
Radium-226 (By Bismuth-214)          0.725            0.110          0.0406            0.2    
Thallium-208                         0.248            0.0481         0.0195                   
Thorium-232 (By Actinium-228)        0.988            0.144          0.0704            0.9    
Thorium-234                          1.45             1.63           1.27                     
Uranium-235                          0.0886 U         0.0446         0.174             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-18                Received:        02/20/13                      
Lab ID:          243565-002                    Prepared:        03/04/13 10:29                
Matrix:          Soil                          Analyzed:        04/01/13 14:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:13                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0212 U         0.172          0.141             0.9    
Bismuth-212                          0.667            0.495          0.239                    
Bismuth-214                          0.506            0.0956         0.0385                   
Cesium-137                          -0.000587 U       0.0154         0.0126            0.07   
Cobalt-60                            0.000422 U       0.0229         0.0188            0.03   
Europium-152                         0.0188 U         0.0312         0.0605            0.1    
Europium-154                         0.0226 U         0.111          0.135             0.2    
Lead-212                             0.704            0.0881         0.0416                   
Lead-214                             0.692            0.0930         0.0486                   
Potassium-40                         8.41             0.923          0.273                    
Protactinium-234                     0.0133 U         0.107          0.0985                   
Radium-226 (By Bismuth-214)          0.506            0.0956         0.0385            0.2    
Thallium-208                         0.282            0.0538         0.0221                   
Thorium-232 (By Actinium-228)        0.930            0.164          0.0543            0.9    
Thorium-234                          0.848 U          1.41           1.12                     
Uranium-235                          0.0690 U         0.0533         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0

7 of 295



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-19                Received:        02/20/13                      
Lab ID:          243565-003                    Prepared:        03/04/13 10:38                
Matrix:          Soil                          Analyzed:        04/02/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0161 U         0.188          0.154             0.9    
Bismuth-212                          1.47             0.500          0.230                    
Bismuth-214                          0.899            0.120          0.0486                   
Cesium-137                          -0.00714 U        0.0281         0.0225            0.07   
Cobalt-60                            0.00504 U        0.0247         0.0197            0.03   
Europium-152                         0.111            0.0743         0.0628            0.1    
Europium-154                         0.0278 U         0.0681         0.157             0.2    
Lead-212                             1.16             0.107          0.0501                   
Lead-214                             0.957            0.127          0.0532                   
Potassium-40                         7.97             0.917          0.301                    
Protactinium-234                    -0.124 U          0.147          0.116                    
Radium-226 (By Bismuth-214)          0.899            0.120          0.0486            0.2    
Thallium-208                         0.396            0.0559         0.0208                   
Thorium-232 (By Actinium-228)        1.37             0.185          0.0753            0.9    
Thorium-234                          1.95             1.67           1.30                     
Uranium-235                          0.0733 U b       0.0407         0.187             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-20                Received:        02/20/13                      
Lab ID:          243565-004                    Prepared:        03/04/13 10:46                
Matrix:          Soil                          Analyzed:        04/03/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0158 U        0.158          0.129            0.9     
Bismuth-212                           1.09            0.411          0.191                    
Bismuth-214                           0.614           0.0999         0.0402                   
Cesium-137                            0.00558 U       0.0252         0.0202           0.07    
Cobalt-60                            -0.00513 U       0.0288         0.0230           0.03    
Europium-152                          0.0746          0.0762         0.0548           0.1     
Europium-154                          0.00229 U       0.0371         0.160            0.2     
Lead-212                              0.841           0.0968         0.0454                   
Lead-214                              0.780           0.117          0.0508                   
Potassium-40                          8.78            0.940          0.258                    
Protactinium-234                      0.0354 U        0.0592         0.100                    
Radium-226 (By Bismuth-214)           0.614           0.0999         0.0402           0.2     
Thallium-208                          0.263           0.0496         0.0205                   
Thorium-232 (By Actinium-228)         1.01            0.175          0.0708           0.9     
Thorium-234                           1.14 U          1.52           1.20                     
Uranium-235                           0.0717 U        0.0385         0.167            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-21                Received:        02/20/13                      
Lab ID:          243565-005                    Prepared:        03/04/13 10:56                
Matrix:          Soil                          Analyzed:        04/03/13 15:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00345 U        0.178          0.146             0.9    
Bismuth-212                          1.38             0.495          0.245                    
Bismuth-214                          0.802            0.109          0.0371                   
Cesium-137                           0 U              0.00621        0.0349            0.07   
Cobalt-60                           -0.000157 U       0.0210         0.0173            0.03   
Europium-152                         0.0343 U         0.0679         0.0592            0.1    
Europium-154                         0.0370 U         0.0580         0.149             0.2    
Lead-212                             0.957            0.0990         0.0463                   
Lead-214                             0.811            0.109          0.0436                   
Potassium-40                         8.54             0.903          0.234                    
Protactinium-234                    -0.00234 U        0.00596        0.110                    
Radium-226 (By Bismuth-214)          0.802            0.109          0.0371            0.2    
Thallium-208                         0.312            0.0518         0.0211                   
Thorium-232 (By Actinium-228)        1.05             0.168          0.0585            0.9    
Thorium-234                          1.07 U           0.781          1.24                     
Uranium-235                          0.0800 U         0.0477         0.152             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-22                Received:        02/20/13                      
Lab ID:          243565-006                    Prepared:        03/04/13 11:04                
Matrix:          Soil                          Analyzed:        04/03/13 14:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   368 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:11                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0824 U        0.193          0.155             0.9     
Bismuth-212                          1.56            0.577          0.266                     
Bismuth-214                          0.869           0.116          0.0457                    
Cesium-137                          -0.0133 U        0.0330         0.0262            0.07    
Cobalt-60                            0.00381 U       0.00849        0.0222            0.03    
Europium-152                         0.0526 U        0.0414         0.0711            0.1     
Europium-154                         0.0126 U        0.124          0.153             0.2     
Lead-212                             1.25            0.107          0.0486                    
Lead-214                             1.06            0.120          0.0498                    
Potassium-40                         8.20            0.884          0.245                     
Protactinium-234                     0.00815 U       0.0384         0.116                     
Radium-226 (By Bismuth-214)          0.869           0.116          0.0457            0.2     
Thallium-208                         0.476           0.0622         0.0232                    
Thorium-232 (By Actinium-228)        1.38            0.158          0.0625            0.9     
Thorium-234                          1.03 U          0.771          1.35                      
Uranium-235                          0.0972 U        0.0391         0.178             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-22                Sampled:         02/20/13 13:11                
Type:            SDUP                          Received:        02/20/13                      
MSS Lab ID:      243565-006                    Prepared:        03/04/13 11:04                
Lab ID:          QC678977                      Analyzed:        04/03/13 09:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   345 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                     0.0824 U     0.193        0.0126 U      0.214       0.176           0.9    NC     40  NC      1   

Bismuth-212                       1.56         0.582        1.93          0.589       0.251                  20.9   40  0.312   1   

Bismuth-214                       0.869        0.123        0.811         0.129       0.0510                 6.89   40  0.230   1   

Cesium-137                       -0.0133 U     0.0330       0.00475 U     0.0257      0.0207          0.07   NC     40  NC      1   

Cobalt-60                         0.00381 U    0.00849     -0.000543 U    0.00149     0.0249          0.03   NC     40  NC      1   

Europium-152                      0.0526 U     0.0415       0.0472 U      0.0618      0.0594          0.1    NC     40  NC      1   

Europium-154                      0.0126 U     0.124        0.00172 U     0.00452     0.163           0.2    NC     40  NC      1   

Lead-212                          1.25         0.149        1.28          0.157       0.0530                 1.98   40  0.0817  1   

Lead-214                          1.06         0.134        0.996         0.121       0.0525                 6.50   40  0.262   1   

Potassium-40                      8.20         0.975        7.41          0.978       0.308                  10.2   40  0.408   1   

Protactinium-234                  0.00815 U    0.0385      -0.116 U       0.158       0.124                  NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.869        0.123        0.811         0.129       0.0510          0.2    6.89   40  0.230   1   

Thallium-208                      0.476        0.0694       0.412         0.0649      0.0237                 14.4   40  0.476   1   

Thorium-232 (By Actinium-228)     1.38         0.187        1.37          0.193       0.0725          0.9    0.0509 40  0.00184 1   

Thorium-234                       1.03 U       0.777        1.68          1.62        1.19                   NC     40  NC      1   

Uranium-235                       0.0972 U     0.0396       0.0572 U      0.0820      0.155           0.18   NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/2/2013  Time: 07:31:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0933 +0.250247*Channel -5.18426e-008*Channel**2

FWHM (ch) =   3.1557 +0.000954*Channel -2.60612e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.89     0.90   -1.29%
977.50      244.70   244.66  0.02%      1.01     1.02   -0.34%

1375.25      344.28   344.15  0.04%      1.13     1.11    2.00%
3114.52      778.90   778.99 -0.01%      1.47     1.47    0.26%
3855.24      964.08   964.08 -0.00%      1.59     1.61   -1.08%
5632.62     1408.01  1407.99  0.00%      1.93     1.92    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/3/2013  Time: 07:30:50

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0546 +0.250260*Channel -5.46793e-008*Channel**2

FWHM (ch) =   3.0850 +0.001048*Channel -5.43919e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.88 -0.08%      0.88     0.90   -1.91%
977.61      244.70   244.66  0.02%      1.02     1.02    0.04%

1375.39      344.28   344.15  0.04%      1.14     1.11    2.70%
3114.61      778.90   778.99 -0.01%      1.43     1.46   -1.42%
3855.36      964.08   964.08 -0.00%      1.58     1.58    0.19%
5632.85     1408.01  1407.99  0.00%      1.82     1.81    0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130402001_QCAsLeft                                                        
Acquired: 4/2/2013 07:20:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130403001_QCAsLeft                                                        
Acquired: 4/3/2013 07:20:03
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.44      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130402002_BG                                                              
Acquired: 4/2/2013 07:37:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130403002_BG                                                              
Acquired: 4/3/2013 07:38:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1

34 of 295



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130401_001  RCCV    QUALITY CONTROL CHEC               04/01/13 07:23 1.0 1          
002  1_20130401_002  RIB     BACKGROUND CONTAMINA               04/01/13 07:45 1.0            
003  1_20130401_003  MSS     243562-011           Soil   195868 04/01/13 08:29 1.0            
004  1_20130401_004  SAMPLE  243563-001           Soil   195868 04/01/13 09:17 1.0            
005  1_20130401_005  SDUP    QC678974             Soil   195868 04/01/13 10:13 1.0            
006  1_20130401_006  SAMPLE  243563-003           Soil   195868 04/01/13 11:26 1.0            
007  1_20130401_007  SAMPLE  243563-006           Soil   195868 04/01/13 12:56 1.0            
008  1_20130401_008  SAMPLE  243565-002           Soil   195921 04/01/13 14:53 1.0            
009  1_20130401_009  SAMPLE  243564-012           Soil   195921 04/01/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513132920

Instrument : HPGE02                           Begun : 04/02/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130402_001  RCCV    QUALITY CONTROL CHEC               04/02/13 07:20 1.0 1          
002  2_20130402_002  RIB     BACKGROUND CONTAMINA               04/02/13 07:37 1.0            
003  2_20130402_003  SAMPLE  243565-003           Soil   195921 04/02/13 07:56 1.0            
004  2_20130402_004  SDUP    QC678976             Soil   195921 04/02/13 08:50 1.0            
005  2_20130402_005  SAMPLE  243564-003           Soil   195921 04/02/13 10:11 1.0            
006  2_20130402_006  SAMPLE  243564-002           Soil   195921 04/02/13 10:58 1.0            
007  2_20130402_007  SAMPLE  243564-001           Soil   195921 04/02/13 15:20 1.0            
008  2_20130402_008  SAMPLE  243564-008           Soil   195921 04/02/13 16:06 1.0            
009  2_20130402_009  SAMPLE  243564-007           Soil   195921 04/02/13 16:53 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513134360

Instrument : HPGE02                           Begun : 04/03/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130403_001  RCCV    QUALITY CONTROL CHEC               04/03/13 07:20 1.0 1          
002  2_20130403_002  RIB     BACKGROUND CONTAMINA               04/03/13 07:38 1.0            
003  2_20130403_003  SAMPLE  243564-010           Soil   195921 04/03/13 07:52 1.0            
004  2_20130403_004  SAMPLE  243564-009           Soil   195921 04/03/13 08:57 1.0            
005  2_20130403_005  SDUP    QC678977             Soil   195921 04/03/13 09:49 1.0            
006  2_20130403_006  SAMPLE  243564-006           Soil   195921 04/03/13 11:33 1.0            
007  2_20130403_007  SAMPLE  243564-005           Soil   195921 04/03/13 12:21 1.0            
008  2_20130403_008  SAMPLE  243564-004           Soil   195921 04/03/13 13:08 1.0            
009  2_20130403_009  MSS     243565-006           Soil   195921 04/03/13 14:24 1.0            
010  2_20130403_010  SAMPLE  243565-005           Soil   195921 04/03/13 15:16 1.0            
011  2_20130403_011  SAMPLE  243565-004           Soil   195921 04/03/13 16:20 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 04-APR-2013 13:07

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   

Page 2 of 2

43 of 295



Sample Raw Data

44 of 295



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-17                Received:        02/20/13                      
Lab ID:          243565-001                    Prepared:        03/04/13 10:24                
Matrix:          Soil                          Analyzed:        04/01/13 15:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0649 U         0.195          0.158             0.9    
Bismuth-212                          0.798            0.433          0.280                    
Bismuth-214                          0.725            0.110          0.0406                   
Cesium-137                          -0.00995 U        0.0317         0.0253            0.07   
Cobalt-60                            0.000615 U       0.0189         0.0154            0.03   
Europium-152                         0.0656           0.0668         0.0650            0.1    
Europium-154                        -0.0737 U         0.223          0.176             0.2    
Lead-212                             0.869            0.106          0.0503                   
Lead-214                             0.886            0.117          0.0442                   
Potassium-40                         9.33             1.06           0.324                    
Protactinium-234                    -0.0170 U         0.0557         0.107                    
Radium-226 (By Bismuth-214)          0.725            0.110          0.0406            0.2    
Thallium-208                         0.248            0.0481         0.0195                   
Thorium-232 (By Actinium-228)        0.988            0.144          0.0704            0.9    
Thorium-234                          1.45             1.63           1.27                     
Uranium-235                          0.0886 U         0.0446         0.174             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243565-001                   Client ID : 12-PE-E0787-17        

Seqnum : 1513131505009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130401_009                                Batch         : 195921                       Time      : 01-APR-2013 15:10     

Cal    : 01-APR-2013 07:56:14,09-JAN-2013 12:22:14     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0649       0.158   .19497       .19502       -0.018   u    
Bismuth-212                     0.798         0.280   .43265       .43457       0.11     u    
Bismuth-214                     0.725         0.0406  .11005       .11488       -0.0030  u    
Cesium-137                      -0.00995      0.0253  .031741      .031744      -0.00075 u    
Cobalt-60                       0.000615      0.0154  .018879      .018879      0.00053  u    
Europium-152                    0.0656        0.0650  .0668        .066906      0.011    u    
Europium-154                    -0.0737       0.176   .22304       .22307       0.0037   u    
Lead-212                        0.869         0.0503  .10559       .12771       0.022    u    
Lead-214                        0.886         0.0442  .11694       .12691       0.016    u    
Potassium-40                    9.33          0.324   1.061        1.16         -0.15    u    
Protactinium-234                -0.0170       0.107   .055678      .055839      0.011    u    
Radium-226 (By Bismuth-214)     0.725         0.0406  .11005       .11488       -0.0030  u    
Thallium-208                    0.248         0.0195  .048143      .05073       0.0078   u    
Thorium-232 (By Actinium-228)   0.988         0.0704  .14437       .16113       -0.018   u    
Thorium-234                     1.45          1.27    1.6259       1.6316       0.0042   u    
Uranium-235                     0.0886        0.174   .044581      .044944      0.0090   u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-17          
Sample Description: 243565-001, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130401_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:18           Live Time: 2700   sec

Acquisition Time: 4/1/2013 15:10:16         Real Time: 2703   sec
Analysis Time: 4/1/2013 15:55            Dead Time: 0.10   %

Analysis Quantity: 3.220E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.876E-01      1.444E-01      1.611E-01      7.037E-02
Am-241    #AB   -6.495E-02      1.950E-01      1.950E-01      1.575E-01
Bi-212    #      7.983E-01      4.326E-01      4.346E-01      2.798E-01
Bi-214    #      7.250E-01      1.101E-01      1.149E-01      4.060E-02
Co-60     #AB    6.153E-04      1.888E-02      1.888E-02      1.543E-02
Cs-137    #AB   -9.954E-03      3.174E-02      3.174E-02      2.528E-02
Eu-152    #      6.557E-02      6.680E-02      6.691E-02      6.495E-02
Eu-154    #AB   -7.374E-02      2.230E-01      2.231E-01      1.759E-01
K-40      #      9.329E+00      1.061E+00      1.160E+00      3.243E-01
Pa-234    #AB   -1.703E-02      5.568E-02      5.584E-02      1.067E-01
Pb-212           8.688E-01      1.056E-01      1.277E-01      5.028E-02
Pb-214           8.860E-01      1.169E-01      1.269E-01      4.424E-02
Ra-226           1.607E+00      6.769E-01      6.856E-01      4.305E-01
Th-234    #      1.447E+00      1.626E+00      1.632E+00      1.273E+00
Tl-208           2.478E-01      4.814E-02      5.073E-02      1.949E-02
U-235     #AB    8.859E-02      4.458E-02      4.494E-02      1.744E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.705E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:55:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_009.An1               

Sample description                                             
243565-001, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401_009.An1

Acquisition information
Start time:                 4/1/2013 15:10:16
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2200E+02) = 

8.3935E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:55:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0948

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.40       33.  56.18   0.87  1.866E-02    63.30   3.750  1.447E+00 Th234 
74.97      130.  16.55   0.88  2.845E-02
77.30      186.  11.95   0.88  3.019E-02
84.35       48.  33.37   0.88  3.505E-02
87.34       75.  23.95   0.89  3.682E-02
93.35       40.  51.46   0.69  3.990E-02    93.35   4.100  7.506E-01 Ac228 

93.35   5.760  5.343E-01 U235  
93.35   5.760  5.343E-01 U235  

93.68       36.  58.79   0.89  3.990E-02    92.59   4.343  6.584E-01 Th234 
93.35   4.100  6.909E-01 Ac228 
93.35   5.760  4.918E-01 U235  

123.35       12. 144.93   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.77       12. 155.72   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.914E-02 U235  
163.03        3. 495.10   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.093E-02 U235  
186.03       88.  21.06   0.66  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.607E+00 Ra226 
185.72  57.000  1.002E-01 U235  

186.04       72.  25.16   0.97  4.819E-02   185.72  57.000  8.169E-02 U235  
186.21   3.555  1.311E+00 Ra226 

192.48       26.  46.79   0.47  4.760E-02
205.47       19.  90.58   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  2.576E-01 U235  
238.60      528.   6.01   0.89  4.318E-02   238.63  43.600  8.624E-01 Pb212 
241.73       98.  17.59   1.36  4.285E-02   242.00   7.268  9.823E-01 Pb214 
277.49       26.  53.55   1.05  3.962E-02   277.37   6.600  3.108E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.19      201.   9.29   1.09  3.814E-02   295.22  18.414  8.684E-01 Pb214 
299.93       37.  29.24   1.07  3.774E-02   300.09   3.180  9.563E-01 Pb212 
327.64       34.  43.20   0.68  3.568E-02
338.01      151.  12.65   1.00  3.496E-02   338.32  11.400  1.158E+00 Ac228 
345.00        6. 184.40   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.188E-02 Eu152 
351.72      348.   6.48   1.28  3.405E-02   351.93  35.600  8.754E-01 Pb214 
396.55       12.  53.00   0.35  3.142E-02
583.21      165.   9.45   1.56  2.416E-02   583.19  85.000  2.429E-01 Tl208 
609.43      258.   7.33   1.32  2.345E-02   609.31  45.490  7.264E-01 Bi214 
727.56       35.  27.10   1.42  2.078E-02   727.33   6.650  7.983E-01 Bi212 
860.70       38.  26.18   0.92  1.851E-02   860.53  12.400  5.162E-01 Tl208 
880.06        1. 459.39   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25      142.   9.46   1.61  1.779E-02   911.20  26.200  9.505E-01 Ac228 
968.90      109.  13.15   0.85  1.704E-02   968.96  15.900  1.234E+00 Ac228 

1120.54       42.  21.58   1.71  1.535E-02  1120.29  14.910  5.662E-01 Bi214 
1408.92       10.  50.94   1.90  1.291E-02  1408.01  20.850  1.213E-01 Eu152 

1408.01  20.850  1.213E-01 Eu152 
1460.79      414.   5.45   1.72  1.254E-02  1460.82  10.550  9.329E+00 K40   
1764.41       38.  19.06   2.11  1.069E-02  1764.49  15.310  7.207E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.93       199.        82. 2.878E+03   54.61   0.653  -      s 
308.31    77.26       216.       155. 5.147E+03   33.38   0.916  -        
337.21    84.49       111.        39. 1.110E+03   84.83   0.734 TH-228  s 
349.16    87.48       134.        75. 2.040E+03   52.12   0.838  -        
768.80   192.48        61.        26. 5.462E+02   93.58   0.471  -      s 

1309.14   327.64        67.        34. 9.642E+02   86.41   0.682 AC-228  s 
1584.66   396.55        14.        12. 3.660E+02  106.00   0.352  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.48    60.04       141.       -11.    -0.004   300.20   0.862s
Th-234    252.93    63.40       151.        33.     0.012   112.35   0.866s
Ac-228    372.61    93.35       162.        40.     0.015   102.93   0.689D
U-235     372.61    93.35       210.        36.     0.013   117.57   0.893D
Eu-152    487.15   122.01       184.       -22.    -0.008   183.59   0.918s
Eu-154    492.50   123.35       143.        12.     0.004   289.87   0.919s
Pa-234    525.62   131.63       176.       -12.    -0.004   327.01   0.926s
U-235     574.14   143.77       174.        12.     0.005   311.44   0.938s
U-235     651.11   163.03       134.         3.     0.001   990.19   0.955s
U-235     743.07   186.04       129.        72.     0.027    50.32   0.975s
Ra-226    743.02   186.03       104.        88.     0.033    42.11   0.664s
U-235     820.76   205.47       143.        19.     0.007   181.16   0.992s
Pb-212    953.19   238.60       171.       522.     0.193    12.03   0.890 
Pb-214    965.68   241.73        93.        98.     0.036    35.17   1.362s
Tl-208   1108.65   277.49        89.        26.     0.010   107.09   1.054 
Pb-214   1179.42   295.19        59.       196.     0.073    18.59   1.087 
Pb-212   1198.35   299.93        51.        37.     0.014    58.49   1.074 
Ac-228   1350.59   338.01        65.       148.     0.055    25.29   1.000s
Eu-152   1378.55   345.00        67.         6.     0.002   368.79   1.111s
Pb-214   1405.42   351.72        55.       341.     0.126    12.95   1.275s
Tl-208   2331.16   583.21        31.       160.     0.059    18.90   1.562 
Bi-214   2436.02   609.43        36.       249.     0.092    14.67   1.323s
Cs-137   2645.54   661.80        43.        -6.    -0.002   318.89   1.370s
Eu-154   2898.39   725.01        53.        -9.    -0.003   231.64   1.418s
Bi-212   2908.58   727.56        28.        35.     0.013    54.20   1.421s
Eu-152   3115.16   779.19        35.        -5.    -0.002   358.56   1.461s
Bi-212   3133.81   783.85        32.        -1.     0.000  1515.07   1.466s
Tl-208   3441.30   860.70        19.        38.     0.014    52.36   0.925s
Eu-154   3490.69   873.04        29.        -5.    -0.002   302.45   1.531s
Pa-234   3518.79   880.06        21.         1.     0.001   918.78   1.537s
Ac-228   3643.61   911.25        20.       142.     0.053    18.92   1.607 
Pa-234   3777.59   944.73        25.        -5.    -0.002   294.90   1.585s
Ac-228   3874.89   969.04        32.        81.     0.030    29.13   1.602s
Eu-154   3993.77   998.75        22.        -4.    -0.001   377.14   1.621s
Bi-214   4481.31  1120.54        25.        42.     0.015    43.17   1.709 
Co-60    4693.46  1173.53        29.        -2.    -0.001   632.55   1.745s
Eu-152   5636.04  1408.92         9.        10.     0.004   101.88   1.900s
K-40     5843.82  1460.79        35.       397.     0.147    10.89   1.722s
Bi-214   7060.27  1764.41         7.        38.     0.014    38.12   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.8761E-01                                      5.12E+12             
911.20 9.505E-01  (P 7.037E-02 9.46E+00 2.62E+01 G  
968.96 9.265E-01 ?(P 1.502E-01 1.46E+01 1.59E+01 G  
338.32 1.158E+00 @(P 1.462E-01 1.26E+01 1.14E+01 G  

Energy duplication    
93.35 7.506E-01 -   5.644E-01 5.15E+01 4.10E+00 XA 

Am-241   I  -6.4945E-02                                      1.58E+05             
59.54-6.494E-02 ?(  1.575E-01 1.50E+02 3.59E+01 G  

Bi-212   N   7.9831E-01                                      5.12E+12             
727.33 7.983E-01 ?(  2.798E-01 2.71E+01 6.65E+00 G  
785.37-1.514E-01 -   1.874E+00 7.58E+02 1.11E+00 G  

1620.74-4.594E-02 %   1.317E+00 1.75E+03 1.51E+00 G  

Bi-214   N   7.2497E-01                                      5.84E+05             
609.31 7.264E-01 @(P 4.060E-02 7.33E+00 4.55E+01 G  

1120.29 5.662E-01 - P 1.583E-01 2.16E+01 1.49E+01 G  
1764.49 7.207E-01 ?(  1.186E-01 1.91E+01 1.53E+01 G  

Co-60    T   6.1529E-04                                      1.93E+03             
1332.49 6.153E-04 %(  1.543E-02 1.53E+03 1.00E+02 G  
1173.23-5.195E-03 +   2.651E-02 3.16E+02 9.98E+01 G  

Cs-137   I  -9.9535E-03                                      1.10E+04             
661.66-9.954E-03 ?(  2.528E-02 1.59E+02 8.50E+01 G  

Eu-152   I   6.5569E-02                                      4.94E+03             
344.28 2.188E-02 ?(  6.495E-02 1.84E+02 2.66E+01 G  
121.78-4.883E-02 +   7.178E-02 9.18E+01 2.84E+01 G  
778.90-5.866E-02 +   1.676E-01 1.79E+02 1.30E+01 G  
964.08 0.000E+00 -   5.676E-01 1.00E+03 1.45E+01 G  

1112.08 6.854E-03 &   1.246E-01 1.11E+03 1.34E+01 G  
1408.01 1.213E-01 &(  8.085E-02 5.09E+01 2.09E+01 G  

Eu-154   I  -7.3743E-02                                      3.14E+03             
873.18-7.374E-02 ?(  1.759E-01 1.51E+02 1.22E+01 G  
123.07 1.902E-02 &   4.449E-02 1.45E+02 4.04E+01 G  

1274.43-3.909E-05 %   7.399E-02 1.15E+05 3.49E+01 G  
723.30-6.980E-02 &   1.277E-01 1.16E+02 2.00E+01 G  

1004.72 0.000E+00 +   2.146E-01 1.00E+03 1.79E+01 G  
996.25-6.539E-02 +   1.952E-01 1.89E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.3288E+00                                      4.57E+11             
1460.82 9.329E+00 @(P 3.243E-01 5.45E+00 1.06E+01 G  

Pa-234   N  -1.7027E-02                                      1.63E+12             
131.30-4.025E-02 &(  1.067E-01 1.64E+02 1.82E+01 G  
569.50 0.000E+00 +   2.579E-01 1.00E+03 9.30E+00 G  
946.00-6.629E-02 +   1.534E-01 1.47E+02 1.35E+01 G  
880.52 2.323E-02 &(  1.729E-01 4.59E+02 1.05E+01 G  
883.24-2.188E-03 %   2.006E-01 5.57E+03 9.70E+00 G  

Pb-212   N   8.6877E-01                                      5.12E+12             
238.63 8.624E-01  (P 5.028E-02 6.01E+00 4.36E+01 G  
300.09 9.563E-01 ?(P 4.317E-01 2.92E+01 3.18E+00 G  

Pb-214   N   8.8599E-01                                      5.84E+05             
351.93 8.754E-01 @(P 4.424E-02 6.48E+00 3.56E+01 G  
295.22 8.684E-01  (P 7.915E-02 9.29E+00 1.84E+01 G  
242.00 9.823E-01  (P 2.238E-01 1.76E+01 7.27E+00 G  

Ra-226   N   1.6074E+00                                      5.84E+05             
186.21 1.607E+00  (  4.305E-01 2.11E+01 3.56E+00 G  

Th-234   N   1.4471E+00                                      1.63E+12             
63.30 1.447E+00  (  1.273E+00 5.62E+01 3.75E+00 G  
92.59-1.229E-02 &   6.252E-01 3.09E+03 4.34E+00 G  

Tl-208   N   2.4779E-01                                      5.12E+12             
583.19 2.429E-01  (P 1.949E-02 9.45E+00 8.50E+01 G  
277.37 3.108E-01 ?(P 2.619E-01 5.35E+01 6.60E+00 G  
860.53 5.162E-01 + P 1.371E-01 2.62E+01 1.24E+01 G  

U-235    N   8.8591E-02                                      2.57E+11             
143.77 6.914E-02 ?(  1.744E-01 1.56E+02 1.09E+01 G  
205.32 2.576E-01 &(  3.721E-01 9.06E+01 5.02E+00 G  
163.36 4.093E-02 &(  3.318E-01 4.95E+02 5.08E+00 G  
185.72 8.169E-02  (  2.993E-02 2.52E+01 5.70E+01 G  

Energy duplication    
93.35 4.918E-01 *   4.570E-01 5.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.04       141.       -11.    -0.004   300.20  -6.494E-02   
Th-234      63.40       151.        33.     0.012   112.35   1.447E+00   
U-235       93.35       210.        36.     0.013   117.57   4.918E-01   
Eu-152     122.01       184.       -22.    -0.008   183.59  -4.883E-02   
Eu-154     123.35       143.        12.     0.004   289.87   1.902E-02   
Pa-234     131.63       176.       -12.    -0.004   327.01  -4.025E-02   
U-235      143.77       174.        12.     0.005   311.44   6.914E-02   
U-235      163.03       134.         3.     0.001   990.19   4.093E-02   
U-235      186.04       129.        72.     0.027    50.32   8.169E-02   
U-235      205.47       143.        19.     0.007   181.16   2.576E-01   
Eu-152     345.00        67.         6.     0.002   368.79   2.188E-02   
Cs-137     661.80        43.        -6.    -0.002   318.89  -9.954E-03   
Eu-154     725.01        53.        -9.    -0.003   231.64  -6.980E-02   
Eu-152     779.19        35.        -5.    -0.002   358.56  -5.866E-02   
Eu-154     873.04        29.        -5.    -0.002   302.45  -7.374E-02   
Pa-234     880.06        21.         1.     0.001   918.78   2.323E-02   
Pa-234     944.73        25.        -5.    -0.002   294.90  -6.629E-02   
Eu-154     998.75        22.        -4.    -0.001   377.14  -6.539E-02   
Co-60     1173.53        29.        -2.    -0.001   632.55  -5.195E-03   
Eu-152    1408.92         9.        10.     0.004   101.88   1.213E-01   

P - Peakbackground subtraction

54 of 295



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:55:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.8761E-01    9.8761E-01   1.4437E-01    1.6113E-01  7.037E-02
Am-241 #A   -6.4933E-02   -6.4945E-02   1.9497E-01    1.9502E-01  1.575E-01
Bi-212 #     7.9831E-01    7.9831E-01   4.3265E-01    4.3457E-01  2.798E-01
Bi-214 #     7.2493E-01    7.2497E-01   1.1005E-01    1.1488E-01  4.060E-02
Co-60  #A    6.0647E-04    6.1529E-04   1.8879E-02    1.8879E-02  1.543E-02
Cs-137 #A   -9.9284E-03   -9.9535E-03   3.1741E-02    3.1744E-02  2.528E-02
Eu-152 #C    6.5201E-02    6.5569E-02   6.6800E-02    6.6906E-02  6.495E-02
Eu-154 #A   -7.3094E-02   -7.3743E-02   2.2304E-01    2.2307E-01  1.759E-01
K-40   #     9.3288E+00    9.3288E+00   1.0610E+00    1.1600E+00  3.243E-01
Pa-234 #A   -1.7027E-02   -1.7027E-02   5.5678E-02    5.5839E-02  1.067E-01
Pb-212       8.6877E-01    8.6877E-01   1.0559E-01    1.2771E-01  5.028E-02
Pb-214       8.8594E-01    8.8599E-01   1.1694E-01    1.2691E-01  4.424E-02
Ra-226       1.6074E+00    1.6074E+00   6.7692E-01    6.8565E-01  4.305E-01
Th-234 #     1.4471E+00    1.4471E+00   1.6259E+00    1.6316E+00  1.273E+00
Tl-208       2.4779E-01    2.4779E-01   4.8143E-02    5.0730E-02  1.949E-02
U-235  #A    8.8591E-02    8.8591E-02   4.4581E-02    4.4944E-02  1.744E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.545E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.5449694E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-18                Received:        02/20/13                      
Lab ID:          243565-002                    Prepared:        03/04/13 10:29                
Matrix:          Soil                          Analyzed:        04/01/13 14:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:13                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0212 U         0.172          0.141             0.9    
Bismuth-212                          0.667            0.495          0.239                    
Bismuth-214                          0.506            0.0956         0.0385                   
Cesium-137                          -0.000587 U       0.0154         0.0126            0.07   
Cobalt-60                            0.000422 U       0.0229         0.0188            0.03   
Europium-152                         0.0188 U         0.0312         0.0605            0.1    
Europium-154                         0.0226 U         0.111          0.135             0.2    
Lead-212                             0.704            0.0881         0.0416                   
Lead-214                             0.692            0.0930         0.0486                   
Potassium-40                         8.41             0.923          0.273                    
Protactinium-234                     0.0133 U         0.107          0.0985                   
Radium-226 (By Bismuth-214)          0.506            0.0956         0.0385            0.2    
Thallium-208                         0.282            0.0538         0.0221                   
Thorium-232 (By Actinium-228)        0.930            0.164          0.0543            0.9    
Thorium-234                          0.848 U          1.41           1.12                     
Uranium-235                          0.0690 U         0.0533         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243565-002                   Client ID : 12-PE-E0787-18        

Seqnum : 1503131483008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130401_008                                Batch         : 195921                       Time      : 01-APR-2013 14:53     

Cal    : 01-APR-2013 07:34:13,09-JAN-2013 09:04:01     Caldate       : 01-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 341 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0212       0.141   .17203       .17204       -0.018   u    
Bismuth-212                     0.667         0.239   .49475       .49592       0.11     u    
Bismuth-214                     0.506         0.0385  .095609      .098344      -0.0030  u    
Cesium-137                      -0.000587     0.0126  .015354      .015354      -0.00075 u    
Cobalt-60                       0.000422      0.0188  .022926      .022926      0.00053  u    
Europium-152                    0.0188        0.0605  .031246      .031265      0.011    u    
Europium-154                    0.0226        0.135   .11057       .11058       0.0037   u    
Lead-212                        0.704         0.0416  .088064      .10557       0.022    u    
Lead-214                        0.692         0.0486  .093004      .10066       0.016    u    
Potassium-40                    8.41          0.273   .92315       1.0154       -0.15    u    
Protactinium-234                0.0133        0.0985  .10748       .10753       0.011    u    
Radium-226 (By Bismuth-214)     0.506         0.0385  .095609      .098344      -0.0030  u    
Thallium-208                    0.282         0.0221  .05381       .056797      0.0078   u    
Thorium-232 (By Actinium-228)   0.930         0.0543  .16408       .17738       -0.018   u    
Thorium-234                     0.848         1.12    1.4076       1.4099       0.0042   u    
Uranium-235                     0.0690        0.150   .05334       .053524      0.0090   u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-18          
Sample Description: 243565-002, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130401_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:13           Live Time: 2700   sec

Acquisition Time: 4/1/2013 14:53:01         Real Time: 2702   sec
Analysis Time: 4/1/2013 15:38            Dead Time: 0.06   %

Analysis Quantity: 3.410E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.300E-01      1.641E-01      1.774E-01      5.425E-02
Am-241    #AB   -2.120E-02      1.720E-01      1.720E-01      1.408E-01
Bi-212    #      6.667E-01      4.947E-01      4.959E-01      2.387E-01
Bi-214           5.065E-01      9.561E-02      9.834E-02      3.851E-02
Co-60     #AB    4.219E-04      2.293E-02      2.293E-02      1.882E-02
Cs-137    #AB   -5.866E-04      1.535E-02      1.535E-02      1.255E-02
Eu-152    #AB    1.884E-02      3.125E-02      3.126E-02      6.054E-02
Eu-154    #AB    2.259E-02      1.106E-01      1.106E-01      1.351E-01
K-40             8.412E+00      9.231E-01      1.015E+00      2.734E-01
Pa-234    #AB    1.335E-02      1.075E-01      1.075E-01      9.845E-02
Pb-212           7.041E-01      8.806E-02      1.056E-01      4.157E-02
Pb-214           6.920E-01      9.300E-02      1.007E-01      4.856E-02
Ra-226    #      8.533E-01      6.007E-01      6.035E-01      4.535E-01
Th-234    #AB    8.477E-01      1.408E+00      1.410E+00      1.122E+00
Tl-208           2.816E-01      5.381E-02      5.680E-02      2.206E-02
U-235     #AB    6.896E-02      5.334E-02      5.352E-02      1.499E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.402E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

Sample description                                             
243565-002, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401_008.An1

Acquisition information
Start time:                 4/1/2013 14:53:01
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4100E+02) = 

7.9258E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-03-16_0504.PBC

3/16/2013 05:04:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1288

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.89       23.  83.03   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.73      118.  17.00   0.87  3.065E-02
77.22      212.  10.18   0.88  3.249E-02
89.99       33.  43.22   0.47  4.035E-02
92.84       43.  48.72   0.89  4.199E-02    93.35   5.760  5.275E-01 U235  

93.35   4.100  7.242E-01 Ac228 
93.35   5.760  5.275E-01 U235  

92.94       43.  43.61   0.96  4.199E-02    93.35   5.760  5.245E-01 U235  
93.35   4.100  7.369E-01 Ac228 

115.56       23.  63.68   0.54  4.900E-02
131.86        3. 575.06   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
144.24       21.  87.25   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.077E-01 U235  
185.64       50.  35.20   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.533E-01 Ra226 
185.72  57.000  5.317E-02 U235  

185.65       49.  38.67   0.99  4.883E-02   185.72  57.000  5.127E-02 U235  
186.21   3.555  8.228E-01 Ra226 

205.32       15. 104.87   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.853E-01 U235  

238.63      458.   6.16   0.83  4.342E-02   238.63  43.600  7.004E-01 Pb212 
244.77       13. 105.89   1.04  4.308E-02   242.00   7.268    PBC<MDA Pb214 
270.36       47.  32.44   0.73  4.033E-02
277.24       29.  43.81   1.08  3.969E-02   277.37   6.600  3.294E-01 Tl208 
295.25      177.  10.67   1.11  3.814E-02   295.22  18.414  7.398E-01 Pb214 
299.96       43.  28.29   0.56  3.775E-02   300.09   3.180  1.052E+00 Pb212 
338.47       98.  15.14   0.99  3.483E-02   338.32  11.400  7.256E-01 Ac228 

60 of 295



ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90      274.   8.17   1.06  3.392E-02   351.93  35.600  6.673E-01 Pb214 
568.78        1. 906.71   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.49      197.   9.31   0.93  2.387E-02   583.19  85.000  2.779E-01 Tl208 
609.53      182.   9.44   0.99  2.316E-02   609.31  45.490  5.065E-01 Bi214 
727.30       22.  37.60   1.48  2.048E-02   727.33   6.650  4.689E-01 Bi212 
786.29       10.  73.46   1.52  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.53       14.  55.90   1.58  1.821E-02   860.53  12.400  1.769E-01 Tl208 
874.76        2. 412.51   1.59  1.803E-02   873.18  12.170    PBC<MDA Eu154 
883.84        1. 553.62   1.60  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.53      148.   9.03   1.04  1.749E-02   911.20  26.200  9.210E-01 Ac228 
969.32       86.  14.86   1.23  1.674E-02   968.96  15.900  9.448E-01 Ac228 

1004.43        2. 263.58   1.69  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1111.15        7.  82.91   1.76  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       74.  15.82   1.15  1.507E-02  1120.29  14.910  9.669E-01 Bi214 
1461.07      392.   5.19   1.38  1.228E-02  1460.82  10.550  8.412E+00 K40   
1620.79        6.  74.70   2.07  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.92       46.  14.74   0.37  1.046E-02  1764.49  15.310  8.435E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.83    74.71       174.        88. 2.877E+03   48.27   0.767  -      s 
308.79    77.20       144.       178. 5.475E+03   24.64   0.987  -        
359.94    89.99        89.        33. 8.171E+02   88.11   0.470  -      sM
462.18   115.56        95.        23. 4.776E+02  127.36   0.543 PB-212  s 

1081.27   270.36        70.        47. 1.173E+03   64.89   0.731 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.05    59.51       167.        -5.    -0.002   811.38   0.858s
Th-234    255.54    63.89       167.        23.     0.008   166.05   0.862s
Th-234    367.23    91.82       257.       -12.    -0.004   387.05   0.892s
U-235     373.37    93.35       202.        43.     0.016    97.43   0.893D
Ac-228    373.37    93.35       150.        43.     0.016    87.22   0.960D
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.50   121.64       172.        -9.    -0.003   428.97   0.922 
Eu-154    495.84   123.98       164.       -15.    -0.005   249.71   0.923 
Pa-234    527.38   131.86       178.         3.     0.001  1150.12   0.932s
U-235     576.90   144.24       151.        21.     0.008   174.51   0.944s
U-235     742.50   185.65       152.        49.     0.018    77.35   0.986s
Ra-226    742.44   185.64       132.        50.     0.019    70.40   0.987 
U-235     821.16   205.32       114.        15.     0.006   209.74   1.006s
Pb-212    954.37   238.63       132.       452.     0.167    12.33   0.834 
Pb-214    978.93   244.77        82.        13.     0.005   211.77   1.042 
Tl-208   1108.77   277.24        76.        29.     0.011    87.63   1.076s
Pb-214   1180.83   295.25        60.       177.     0.066    21.35   1.107 
Pb-212   1200.42   300.15        50.        31.     0.011    73.91   1.098s
Ac-228   1353.49   338.42        62.       100.     0.037    29.86   1.135 
Eu-152   1375.96   344.04        65.        -8.    -0.003   305.76   1.140s
Pb-214   1407.38   351.90        74.       274.     0.102    16.33   1.061 
Pa-234   2274.88   568.78        29.         1.     0.000  1813.42   1.345s
Tl-208   2333.75   583.49        43.       192.     0.071    18.62   0.925s
Bi-214   2437.90   609.53        35.       182.     0.067    18.88   0.994s
Eu-154   2894.56   723.68        44.        -7.    -0.003   261.96   1.474s
Bi-212   2909.05   727.30        23.        22.     0.008    75.21   1.477s
Bi-212   3145.04   786.29        23.        10.     0.004   146.92   1.524s
Tl-208   3442.08   860.53        22.        14.     0.005   111.80   1.582 
Eu-154   3499.02   874.76        18.         2.     0.001   825.02   1.592s
Pa-234   3517.55   879.40        26.        -3.    -0.001   482.44   1.598s
Pa-234   3535.33   883.84        23.         1.     0.000  1107.24   1.600s
Ac-228   3646.10   911.53        13.       144.     0.053    18.06   1.041s
Pa-234   3785.87   946.46        34.        -6.    -0.002   278.92   1.647s
Eu-152   3867.26   966.80       108.       -33.    -0.012    94.68   1.660s
Ac-228   3877.34   969.32        23.        86.     0.032    29.72   1.228s
Eu-154   3977.99   994.47        27.        -4.    -0.001   403.24   1.684s
Eu-154   4017.81  1004.43        18.         2.     0.001   527.16   1.690s
Eu-152   4444.87  1111.15        14.         7.     0.003   165.82   1.765s
Bi-214   4482.13  1120.46        14.        74.     0.027    31.63   1.154s
Co-60    4700.07  1174.93        25.        -1.    -0.001  1042.69   1.806s
Eu-152   5635.51  1408.67        20.        -1.     0.000  1518.45   1.952s
K-40     5845.25  1461.07        27.       371.     0.137    10.39   1.384s
Bi-212   6484.52  1620.79         7.         6.     0.002   149.40   2.068s
Bi-214   7061.50  1764.92         0.        46.     0.017    29.49   0.375s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.3003E-01                                      5.12E+12             
911.20 9.210E-01  (P 5.425E-02 9.03E+00 2.62E+01 G  
968.96 9.448E-01  (P 1.241E-01 1.49E+01 1.59E+01 G  
338.32 7.373E-01 - P 1.355E-01 1.49E+01 1.14E+01 G  

Energy duplication    
93.35 7.369E-01 - P 4.863E-01 4.36E+01 4.10E+00 XA 

Am-241   I  -2.1202E-02                                      1.58E+05             
59.54-2.120E-02 ?(  1.408E-01 4.06E+02 3.59E+01 G  

Bi-212   N   6.6668E-01                                      5.12E+12             
727.33 4.689E-01 ?(  2.387E-01 3.76E+01 6.65E+00 G  
785.37 1.388E+00 ?(  1.519E+00 7.35E+01 1.11E+00 G  

1620.74 1.008E+00 ?(  1.032E+00 7.47E+01 1.51E+00 G  

Bi-214   N   5.0648E-01                                      5.84E+05             
609.31 5.065E-01  (  3.851E-02 9.44E+00 4.55E+01 G  

1120.29 9.669E-01 +   1.139E-01 1.58E+01 1.49E+01 G  
1764.49 8.435E-01 +   4.273E-02 1.47E+01 1.53E+01 G  

Co-60    T   4.2188E-04                                      1.93E+03             
1332.49 4.219E-04 %(  1.882E-02 2.72E+03 1.00E+02 G  
1173.23-2.828E-03 +   2.396E-02 5.21E+02 9.98E+01 G  

Cs-137   I  -5.8657E-04                                      1.10E+04             
661.66-5.866E-04 &(  1.255E-02 1.31E+03 8.50E+01 G  

Eu-152   I   1.8844E-02                                      4.94E+03             
344.28-2.474E-02 ?(  6.054E-02 1.53E+02 2.66E+01 G  
121.78-1.819E-02 &   6.347E-02 2.14E+02 2.84E+01 G  
778.90 0.000E+00 +   2.138E-01 1.00E+03 1.30E+01 G  
964.08-4.044E-01 +   2.936E-01 4.73E+01 1.45E+01 G  

1112.08 1.053E-01 ?(  1.285E-01 8.29E+01 1.34E+01 G  
1408.01-9.436E-03 +   1.168E-01 7.59E+02 2.09E+01 G  

Eu-154   I   2.2587E-02                                      3.14E+03             
873.18 2.028E-02 ?(  1.351E-01 4.13E+02 1.22E+01 G  
123.07-2.166E-02 +   4.358E-02 1.25E+02 4.04E+01 G  

1274.43-1.966E-03 %   6.814E-02 2.11E+03 3.49E+01 G  
723.30-5.341E-02 +   1.106E-01 1.31E+02 2.00E+01 G  

1004.72 2.416E-02 ?(  1.017E-01 2.64E+02 1.79E+01 G  
996.25-6.513E-02 &   2.092E-01 2.02E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/1/2013 15:38:09
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.4121E+00                                      4.57E+11             
1460.82 8.412E+00  (P 2.734E-01 5.19E+00 1.06E+01 G  

Pa-234   N   1.3346E-02                                      1.63E+12             
131.30 1.044E-02 &(  9.845E-02 5.75E+02 1.82E+01 G  
569.50 1.099E-02 ?(  1.629E-01 9.07E+02 9.30E+00 G  
946.00-7.939E-02 +   1.747E-01 1.39E+02 1.35E+01 G  
880.52-4.803E-02 +   1.855E-01 2.41E+02 1.05E+01 G  
883.24 2.106E-02 &(  1.896E-01 5.54E+02 9.70E+00 G  

Pb-212   N   7.0405E-01                                      5.12E+12             
238.63 7.004E-01  (P 4.157E-02 6.16E+00 4.36E+01 G  
300.09 7.545E-01 ?(  4.012E-01 3.70E+01 3.18E+00 G  

Pb-214   N   6.9202E-01                                      5.84E+05             
351.93 6.673E-01  (  4.856E-02 8.17E+00 3.56E+01 G  
295.22 7.398E-01  (  7.543E-02 1.07E+01 1.84E+01 G  
242.00 1.179E-01 -   1.983E-01 1.06E+02 7.27E+00 G  

Ra-226   N   8.5330E-01                                      5.84E+05             
186.21 8.533E-01  (  4.535E-01 3.52E+01 3.56E+00 G  

Th-234   N   8.4769E-01                                      1.63E+12             
63.30 8.477E-01 &(  1.122E+00 8.30E+01 3.75E+00 G  
92.59-1.925E-01 -   6.068E-01 1.94E+02 4.34E+00 G  

Tl-208   N   2.8157E-01                                      5.12E+12             
583.19 2.779E-01  (P 2.206E-02 9.31E+00 8.50E+01 G  
277.37 3.294E-01 ?(P 2.276E-01 4.38E+01 6.60E+00 G  
860.53 1.769E-01 -   1.424E-01 5.59E+01 1.24E+01 G  

U-235    N   6.8959E-02                                      2.57E+11             
143.77 1.077E-01 @(  1.499E-01 8.73E+01 1.09E+01 G  
205.32 1.853E-01  (  3.103E-01 1.05E+02 5.02E+00 G  
163.36-3.793E-03 %   3.128E-01 5.01E+03 5.08E+00 G  
185.72 5.127E-02  (  3.034E-02 3.87E+01 5.70E+01 G  

Energy duplication    
93.35 5.275E-01 &   4.023E-01 4.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51       167.        -5.    -0.002   811.38  -2.120E-02   
Th-234      63.89       167.        23.     0.008   166.05   8.477E-01   
Th-234      91.82       257.       -12.    -0.004   387.05  -1.925E-01   
U-235       93.35       202.        43.     0.016    97.43   5.275E-01   
Eu-152     121.64       172.        -9.    -0.003   428.97  -1.819E-02   
Eu-154     123.98       164.       -15.    -0.005   249.71  -2.166E-02   
Pa-234     131.86       178.         3.     0.001  1150.12   1.044E-02   
U-235      144.24       151.        21.     0.008   174.51   1.077E-01   
U-235      185.65       152.        49.     0.018    77.35   5.127E-02   
Ra-226     185.64       132.        50.     0.019    70.40   8.533E-01   
U-235      205.32       114.        15.     0.006   209.74   1.853E-01   
Eu-152     344.04        65.        -8.    -0.003   305.76  -2.474E-02   
Pa-234     568.78        29.         1.     0.000  1813.42   1.099E-02   
Eu-154     723.68        44.        -7.    -0.003   261.96  -5.341E-02   
Bi-212     727.30        23.        22.     0.008    75.21   4.689E-01   
Bi-212     786.29        23.        10.     0.004   146.92   1.388E+00   
Eu-154     874.76        18.         2.     0.001   825.02   2.028E-02   
Pa-234     879.40        26.        -3.    -0.001   482.44  -4.803E-02   
Pa-234     883.84        23.         1.     0.000  1107.24   2.106E-02   
Pa-234     946.46        34.        -6.    -0.002   278.92  -7.939E-02   
Eu-152     966.80       108.       -33.    -0.012    94.68  -4.044E-01   
Eu-154     994.47        27.        -4.    -0.001   403.24  -6.513E-02   
Eu-154    1004.43        18.         2.     0.001   527.16   2.416E-02   
Eu-152    1111.15        14.         7.     0.003   165.82   1.053E-01   
Co-60     1174.93        25.        -1.    -0.001  1042.69  -2.828E-03   
Eu-152    1408.67        20.        -1.     0.000  1518.45  -9.436E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212    1620.79         7.         6.     0.002   149.40   1.008E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.3003E-01    9.3003E-01   1.6408E-01    1.7738E-01  5.425E-02
Am-241 #A   -2.1199E-02   -2.1202E-02   1.7203E-01    1.7204E-01  1.408E-01
Bi-212 #     6.6668E-01    6.6668E-01   4.9475E-01    4.9592E-01  2.387E-01
Bi-214       5.0646E-01    5.0648E-01   9.5609E-02    9.8344E-02  3.851E-02
Co-60  #A    4.1584E-04    4.2188E-04   2.2926E-02    2.2926E-02  1.882E-02
Cs-137 #A   -5.8509E-04   -5.8657E-04   1.5354E-02    1.5354E-02  1.255E-02
Eu-152 #A    1.8738E-02    1.8844E-02   3.1246E-02    3.1265E-02  6.054E-02
Eu-154 #A    2.2388E-02    2.2587E-02   1.1057E-01    1.1058E-01  1.351E-01
K-40         8.4121E+00    8.4121E+00   9.2315E-01    1.0154E+00  2.734E-01
Pa-234 #A    1.3346E-02    1.3346E-02   1.0748E-01    1.0753E-01  9.845E-02
Pb-212       7.0405E-01    7.0405E-01   8.8064E-02    1.0557E-01  4.157E-02
Pb-214       6.9199E-01    6.9202E-01   9.3004E-02    1.0066E-01  4.856E-02
Ra-226 #     8.5326E-01    8.5330E-01   6.0075E-01    6.0353E-01  4.535E-01
Th-234 #A    8.4769E-01    8.4769E-01   1.4076E+00    1.4099E+00  1.122E+00
Tl-208       2.8157E-01    2.8157E-01   5.3810E-02    5.6797E-02  2.206E-02
U-235  #A    6.8959E-02    6.8959E-02   5.3340E-02    5.3524E-02  1.499E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     1.153E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.3 keV) 1.1526249E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-19                Received:        02/20/13                      
Lab ID:          243565-003                    Prepared:        03/04/13 10:38                
Matrix:          Soil                          Analyzed:        04/02/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0161 U         0.188          0.154             0.9    
Bismuth-212                          1.47             0.500          0.230                    
Bismuth-214                          0.899            0.120          0.0486                   
Cesium-137                          -0.00714 U        0.0281         0.0225            0.07   
Cobalt-60                            0.00504 U        0.0247         0.0197            0.03   
Europium-152                         0.111            0.0743         0.0628            0.1    
Europium-154                         0.0278 U         0.0681         0.157             0.2    
Lead-212                             1.16             0.107          0.0501                   
Lead-214                             0.957            0.127          0.0532                   
Potassium-40                         7.97             0.917          0.301                    
Protactinium-234                    -0.124 U          0.147          0.116                    
Radium-226 (By Bismuth-214)          0.899            0.120          0.0486            0.2    
Thallium-208                         0.396            0.0559         0.0208                   
Thorium-232 (By Actinium-228)        1.37             0.185          0.0753            0.9    
Thorium-234                          1.95             1.67           1.30                     
Uranium-235                          0.0733 U b       0.0407         0.187             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243565-003                   Client ID : 12-PE-E0787-19        

Seqnum : 1513132920003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130402_003                                Batch         : 195921                       Time      : 02-APR-2013 07:56     

Cal    : 02-APR-2013 07:31:17,09-JAN-2013 12:22:14     Caldate       : 02-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma           2 sigma                                  

Uncert pCi/g      Uncert pCi/g                                

Analyte                     Result           RL          Counting            Total           Blank         Flags     

Americium-241                        0.0161            0.154       .18827            .18828            -0.018        u             

Bismuth-212                          1.47              0.230       .50035            .50597            0.11          u             

Bismuth-214                          0.899             0.0486      .12012            .12689            -0.0030       u             

Cesium-137                           -0.00714          0.0225      .028097           .028099           -0.00075      u             

Cobalt-60                            0.00504           0.0197      .024746           .024747           0.00053       u             

Europium-152                         0.111             0.0628      .074264           .074536           0.011         u             

Europium-154                         0.0278            0.157       .068136           .068152           0.0037        u             

Lead-212                             1.16              0.0501      .10744            .14391            0.022         u             

Lead-214                             0.957             0.0532      .12744            .13813            0.016         u             

Potassium-40                         7.97              0.301       .91716            1.0009            -0.15         u             

Protactinium-234                     -0.124            0.116       .14653            .14973            0.011         u             

Radium-226 (By Bismuth-214)          0.899             0.0486      .12012            .12689            -0.0030       u             

Thallium-208                         0.396             0.0208      .055883           .061448           0.0078        u             

Thorium-232 (By Actinium-228)        1.37              0.0753      .185              .20984            -0.018        u             

Thorium-234                          1.95              1.30        1.6714            1.6815            0.0042        u             

Uranium-235                          0.0733            0.187       .040677           .040949           0.0090        MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513132920003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-19          
Sample Description: 243565-003, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130402_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:10           Live Time: 2700   sec

Acquisition Time: 4/2/2013 07:56:25         Real Time: 2703   sec
Analysis Time: 4/2/2013 08:41            Dead Time: 0.11   %

Analysis Quantity: 3.600E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.367E+00      1.850E-01      2.098E-01      7.525E-02
Am-241    #AB    1.607E-02      1.883E-01      1.883E-01      1.544E-01
Bi-212           1.469E+00      5.004E-01      5.060E-01      2.297E-01
Bi-214           8.993E-01      1.201E-01      1.269E-01      4.857E-02
Co-60     #AB    5.042E-03      2.475E-02      2.475E-02      1.967E-02
Cs-137    #AB   -7.136E-03      2.810E-02      2.810E-02      2.252E-02
Eu-152    #      1.110E-01      7.426E-02      7.454E-02      6.279E-02
Eu-154    #AB    2.785E-02      6.814E-02      6.815E-02      1.572E-01
K-40             7.972E+00      9.172E-01      1.001E+00      3.010E-01
Pa-234    #AB   -1.236E-01      1.465E-01      1.497E-01      1.163E-01
Pb-212           1.158E+00      1.074E-01      1.439E-01      5.009E-02
Pb-214           9.569E-01      1.274E-01      1.381E-01      5.319E-02
Ra-226    #      1.446E+00      8.051E-01      8.111E-01      5.485E-01
Th-234    #      1.949E+00      1.671E+00      1.682E+00      1.298E+00
Tl-208           3.958E-01      5.588E-02      6.145E-02      2.084E-02
U-235     #AB    7.329E-02      4.068E-02      4.095E-02      1.867E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.785E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_003.An1               

Sample description                                             
243565-003, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402_003.An1

Acquisition information
Start time:                 4/2/2013 07:56:25
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6000E+02) = 

7.5075E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

70 of 295



ORTEC g v - i (3263) Env32  G53W4.26  4/2/2013 08:41:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1119

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.50        3. 585.85   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.52       49.  42.88   0.85  1.866E-02    63.30   3.750  1.949E+00 Th234 

63.30   3.750  1.949E+00 Th234 
74.82      206.  11.62   0.86  2.839E-02
77.22      318.   8.01   0.86  3.018E-02
87.27      105.  20.81   0.87  3.667E-02
90.09       62.  32.94   0.87  3.822E-02
93.25       80.  29.08   0.88  3.990E-02    93.35   4.100  1.364E+00 Ac228 

93.35   5.760  9.707E-01 U235  
92.59   4.343  1.300E+00 Th234 
93.35   5.760  9.707E-01 U235  

93.30       88.  25.93   1.19  3.990E-02    93.35   4.100  1.492E+00 Ac228 
93.35   5.760  1.062E+00 U235  

104.83       24.  58.21   0.47  4.450E-02
186.04       85.  27.75   0.96  4.819E-02   185.72  57.000  8.646E-02 U235  

186.21   3.555  1.388E+00 Ra226 
185.72  57.000  8.646E-02 U235  

186.16       89.  27.84   1.05  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.446E+00 Ra226 

209.27       68.  31.03   0.81  4.603E-02
238.59      844.   3.90   1.01  4.318E-02   238.63  43.600  1.238E+00 Pb212 
241.65      123.  16.49   1.01  4.289E-02   242.00   7.268  1.081E+00 Pb214 
270.22       79.  23.69   0.49  4.025E-02
277.49       54.  30.01   0.89  3.962E-02   277.37   6.600  5.725E-01 Tl208 
295.09      257.   9.26   1.20  3.814E-02   295.22  18.414  1.001E+00 Pb214 
300.01       56.  27.43   0.87  3.775E-02   300.09   3.180  1.228E+00 Pb212 
327.68       58.  31.28   0.56  3.567E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.18      181.  11.00   1.20  3.495E-02   338.32  11.400  1.249E+00 Ac228 
351.74      414.   6.56   1.08  3.405E-02   351.93  35.600  9.363E-01 Pb214 
510.72      194.  10.38   1.18  2.645E-02
583.18      297.   6.95   1.25  2.416E-02   583.19  85.000  3.958E-01 Tl208 
609.23      359.   6.52   1.50  2.345E-02   609.31  45.490  9.125E-01 Bi214 
727.34       73.  17.03   1.46  2.078E-02   727.33   6.650  1.469E+00 Bi212 
778.34        6. 149.52   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  6.990E-02 Eu152 
785.45       22.  39.56   1.47  1.972E-02   785.37   1.110  2.797E+00 Bi212 
860.85       55.  17.32   0.81  1.851E-02   860.53  12.400  6.652E-01 Tl208 
873.84        3. 224.16   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  4.385E-02 Eu154 
911.16      244.   7.50   1.47  1.779E-02   911.20  26.200  1.418E+00 Ac228 
945.38        3. 260.25   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.58       36.  33.47   1.61  1.710E-02   964.08  14.500  4.030E-01 Eu152 

964.08  14.500  4.030E-01 Eu152 
969.02      109.  12.03   1.68  1.704E-02   968.96  15.900  1.116E+00 Ac228 

1005.17        3. 207.91   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  3.299E-02 Eu154 

1112.64        8.  97.94   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.043E-01 Eu152 

1120.24       71.  18.13   0.32  1.535E-02  1120.29  14.910  8.593E-01 Bi214 
1273.97        3. 203.07   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.963E-02 Eu154 
1332.52        2. 245.42   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.53        7.  76.13   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.586E-02 Eu152 
1460.68      379.   5.50   2.05  1.254E-02  1460.82  10.550  7.972E+00 K40   
1620.37        7.  76.66   2.06  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.11       72.  11.79   1.50  1.069E-02  1764.49  15.310  1.223E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.72    74.84       223.       162. 5.696E+03   31.06   0.833  -        
308.31    77.24       276.       252. 8.350E+03   24.36   0.662  -        
348.19    87.22       188.       104. 2.825E+03   43.94   0.737  -      s 
359.44    90.03       205.        65. 1.690E+03   67.49   0.399  -      sM
418.59   104.83        97.        24. 5.438E+02  116.42   0.467  -      s 
836.04   209.27       148.        68. 1.466E+03   62.06   0.807 AC-228    

1079.67   270.22       106.        79. 1.973E+03   47.39   0.489 AC-228  s 
1309.42   327.68        95.        58. 1.615E+03   62.57   0.559 AC-228  s 
2041.37   510.72        66.       194. 7.334E+03   20.75   1.177 TL-208  s 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402_003.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.41    59.50       169.         3.     0.001  1171.70   0.846s
Th-234    253.46    63.52       197.        49.     0.018    85.77   0.850 
Th-234    369.64    92.59       366.        -6.    -0.002   873.54   0.877s
Ac-228    372.69    93.35       187.        88.     0.033    51.86   1.186D
U-235     372.69    93.35       232.        80.     0.030    58.16   0.878D
Eu-154    487.51   122.08       189.       -16.    -0.006   243.28   0.905s
Pa-234    520.64   130.37       262.       -40.    -0.015   118.52   0.913s
U-235     657.74   164.67       177.        -3.    -0.001  1135.72   0.942s
U-235     743.15   186.04       238.        85.     0.032    55.50   0.963s
Ra-226    743.66   186.16       210.        89.     0.033    55.68   1.045s
Pb-212    953.20   238.58       212.       785.     0.291     9.22   0.925 
Pb-214    965.44   241.64       155.       106.     0.039    39.88   0.401s
Tl-208   1108.74   277.49        82.        54.     0.020    60.02   0.893 
Pb-214   1179.12   295.09       101.       253.     0.094    18.52   1.201 
Pb-212   1199.23   300.12        97.        49.     0.018    59.71   1.066 
Ac-228   1351.39   338.18        82.       179.     0.066    22.00   1.198s
Pb-214   1405.63   351.74        99.       408.     0.151    13.11   1.085s
Pa-234   2276.79   569.58        67.        -4.    -0.002   534.31   1.298s
Tl-208   2331.17   583.18        44.       292.     0.108    13.90   1.250s
Bi-214   2435.38   609.23        64.       350.     0.130    13.03   1.498s
Cs-137   2641.18   660.68        43.        -5.    -0.002   393.73   1.374s
Eu-154   2899.95   725.36        74.       -16.    -0.006   159.69   1.424s
Bi-212   2907.87   727.34        24.        73.     0.027    34.07   1.456 
Eu-152   3111.93   778.34        43.         6.     0.002   299.03   1.468s
Bi-212   3140.38   785.45        27.        22.     0.008    79.13   1.473s
Tl-208   3442.09   860.85        14.        55.     0.020    34.65   0.809s
Eu-154   3494.07   873.84        29.         3.     0.001   448.32   1.542s
Pa-234   3518.97   880.06        35.        -6.    -0.002   295.52   1.547s
Pa-234   3529.21   882.62        29.        -2.    -0.001   793.07   1.549s
Ac-228   3643.43   911.16        29.       238.     0.088    15.00   1.467 
Pa-234   3780.39   945.38        22.         3.     0.001   520.50   1.597s
Eu-152   3857.24   964.58        54.        36.     0.013    66.93   1.611 
Ac-228   3875.01   969.02        22.       109.     0.040    24.06   1.680 
Eu-154   4019.69  1005.17        25.         3.     0.001   415.83   1.641s
Eu-152   4449.90  1112.64        25.         8.     0.003   195.88   1.719s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   4480.33  1120.24        28.        71.     0.026    36.26   0.319s
Co-60    4690.50  1172.73        29.        -2.    -0.001   761.22   1.763s
Eu-154   5095.86  1273.97        22.         3.     0.001   406.13   1.833s
Co-60    5330.33  1332.52        16.         2.     0.001   490.84   1.873s
Eu-152   5630.75  1407.53        12.         7.     0.003   152.26   1.923s
K-40     5843.66  1460.68        38.       379.     0.140    11.00   2.050 
Bi-212   6483.44  1620.37        10.         7.     0.002   153.32   2.058s
Bi-214   7059.43  1764.11         0.        72.     0.027    23.57   1.497s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3668E+00                                      5.12E+12             
911.20 1.418E+00  (P 7.525E-02 7.50E+00 2.62E+01 G  
968.96 1.116E+00 - P 1.128E-01 1.20E+01 1.59E+01 G  
338.32 1.249E+00 @(P 1.474E-01 1.10E+01 1.14E+01 G  

Energy duplication    
93.35 1.492E+00     5.419E-01 2.59E+01 4.10E+00 XA 

Am-241   I   1.6068E-02                                      1.58E+05             
59.54 1.607E-02 &(  1.544E-01 5.86E+02 3.59E+01 G  

Bi-212   N   1.4688E+00                                      5.12E+12             
727.33 1.469E+00  (  2.297E-01 1.70E+01 6.65E+00 G  
785.37 2.797E+00 +   1.536E+00 3.96E+01 1.11E+00 G  

1620.74 1.072E+00 -   1.169E+00 7.67E+01 1.51E+00 G  

Bi-214   N   8.9933E-01                                      5.84E+05             
609.31 9.125E-01 @(P 4.857E-02 6.52E+00 4.55E+01 G  

1120.29 8.593E-01  (P 1.505E-01 1.81E+01 1.49E+01 G  
1764.49 1.223E+00 +   3.958E-02 1.18E+01 1.53E+01 G  

Co-60    T   5.0415E-03                                      1.93E+03             
1332.49 5.042E-03 &(  1.967E-02 2.45E+02 1.00E+02 G  
1173.23-3.887E-03 +   2.396E-02 3.81E+02 9.98E+01 G  

Cs-137   I  -7.1362E-03                                      1.10E+04             
661.66-7.136E-03 ?(  2.252E-02 1.97E+02 8.50E+01 G  

Eu-152   I   1.1095E-01                                      4.94E+03             
344.28 2.631E-03 &(  6.279E-02 1.45E+03 2.66E+01 G  
121.78 2.467E-03 %   6.489E-02 1.60E+03 2.84E+01 G  
778.90 6.990E-02 &(  1.661E-01 1.50E+02 1.30E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08 4.030E-01  (  1.924E-01 3.35E+01 1.45E+01 G  

1112.08 1.043E-01 ?(  1.565E-01 9.79E+01 1.34E+01 G  
1408.01 7.586E-02 ?(  8.315E-02 7.61E+01 2.09E+01 G  

Eu-154   I   2.7846E-02                                      3.14E+03             
873.18 4.385E-02 ?(  1.572E-01 2.24E+02 1.22E+01 G  
123.07-2.329E-02 +   4.569E-02 1.22E+02 4.04E+01 G  

1274.43 1.963E-02 ?(  6.330E-02 2.03E+02 3.49E+01 G  
723.30-1.076E-01 +   1.345E-01 7.98E+01 2.00E+01 G  

1004.72 3.299E-02 ?(  1.092E-01 2.08E+02 1.79E+01 G  
996.25 0.000E+00 -   2.858E-01 1.00E+03 1.05E+01 G  

K-40     N   7.9720E+00                                      4.57E+11             
1460.82 7.972E+00  (P 3.010E-01 5.50E+00 1.06E+01 G  

Pa-234   N  -1.2364E-01                                      1.63E+12             
131.30-1.236E-01 ?(  1.163E-01 5.93E+01 1.82E+01 G  
569.50-5.372E-02 +   2.327E-01 2.67E+02 9.30E+00 G  
946.00 3.119E-02 &   1.299E-01 2.60E+02 1.35E+01 G  
880.52-8.578E-02 +   2.006E-01 1.48E+02 1.05E+01 G  
883.24-3.099E-02 +   1.992E-01 3.97E+02 9.70E+00 G  

Pb-212   N   1.1577E+00                                      5.12E+12             
238.63 1.160E+00  (P 5.009E-02 4.61E+00 4.36E+01 G  
300.09 1.131E+00 ?(P 5.308E-01 2.99E+01 3.18E+00 G  

Pb-214   N   9.5691E-01                                      5.84E+05             
351.93 9.363E-01 @(P 5.319E-02 6.56E+00 3.56E+01 G  
295.22 1.001E+00  (P 9.285E-02 9.26E+00 1.84E+01 G  
242.00 9.465E-01  (P 2.590E-01 1.99E+01 7.27E+00 G  

Ra-226   N   1.4459E+00                                      5.84E+05             
186.21 1.446E+00 *(  5.485E-01 2.78E+01 3.56E+00 G  

Th-234   N   1.9487E+00                                      1.63E+12             
63.30 1.949E+00  (  1.298E+00 4.29E+01 3.75E+00 G  
92.59-1.007E-01 &   7.217E-01 4.37E+02 4.34E+00 G  

Tl-208   N   3.9583E-01                                      5.12E+12             
583.19 3.958E-01 @(P 2.084E-02 6.95E+00 8.50E+01 G  
277.37 5.725E-01 + P 2.245E-01 3.00E+01 6.60E+00 G  
860.53 6.652E-01 + P 1.059E-01 1.73E+01 1.24E+01 G  

U-235    N   7.3290E-02                                      2.57E+11             
143.77 4.667E-03 &(  1.867E-01 2.43E+03 1.09E+01 G  
205.32 5.769E-03 &   3.490E-01 3.67E+03 5.02E+00 G  
163.36-3.666E-02 +   3.414E-01 5.68E+02 5.08E+00 G  
185.72 8.646E-02 *(  3.640E-02 2.78E+01 5.70E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 9.707E-01     4.294E-01 2.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.50       169.         3.     0.001  1171.70   1.607E-02   
Th-234      63.52       197.        49.     0.018    85.77   1.949E+00   
Th-234      92.59       366.        -6.    -0.002   873.54  -1.007E-01   
U-235       93.35       232.        80.     0.030    58.16   9.707E-01   
Eu-154     122.08       189.       -16.    -0.006   243.28  -2.329E-02   
Pa-234     130.37       262.       -40.    -0.015   118.52  -1.236E-01   
U-235      164.67       177.        -3.    -0.001  1135.72  -3.666E-02   
U-235      186.04       238.        85.     0.032    55.50   8.646E-02   
Pa-234     569.58        67.        -4.    -0.002   534.31  -5.372E-02   
Cs-137     660.68        43.        -5.    -0.002   393.73  -7.136E-03   
Eu-154     725.36        74.       -16.    -0.006   159.69  -1.076E-01   
Eu-152     778.34        43.         6.     0.002   299.03   6.990E-02   
Eu-154     873.84        29.         3.     0.001   448.32   4.385E-02   
Pa-234     880.06        35.        -6.    -0.002   295.52  -8.578E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     882.62        29.        -2.    -0.001   793.07  -3.099E-02   
Pa-234     945.38        22.         3.     0.001   520.50   3.119E-02   
Eu-152     964.58        54.        36.     0.013    66.93   4.030E-01   
Eu-154    1005.17        25.         3.     0.001   415.83   3.299E-02   
Eu-152    1112.64        25.         8.     0.003   195.88   1.043E-01   
Co-60     1172.73        29.        -2.    -0.001   761.22  -3.887E-03   
Eu-154    1273.97        22.         3.     0.001   406.13   1.963E-02   
Co-60     1332.52        16.         2.     0.001   490.84   5.042E-03   
Eu-152    1407.53        12.         7.     0.003   152.26   7.586E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.3668E+00    1.3668E+00   1.8500E-01    2.0984E-01  7.525E-02
Am-241 #A    1.6066E-02    1.6068E-02   1.8827E-01    1.8828E-01  1.544E-01
Bi-212       1.4688E+00    1.4688E+00   5.0035E-01    5.0597E-01  2.297E-01
Bi-214       8.9929E-01    8.9933E-01   1.2012E-01    1.2689E-01  4.857E-02
Co-60  #A    4.9680E-03    5.0415E-03   2.4746E-02    2.4747E-02  1.967E-02
Cs-137 #A   -7.1179E-03   -7.1362E-03   2.8097E-02    2.8099E-02  2.252E-02
Eu-152 #C    1.1032E-01    1.1095E-01   7.4264E-02    7.4536E-02  6.279E-02
Eu-154 #A    2.7597E-02    2.7846E-02   6.8136E-02    6.8152E-02  1.572E-01
K-40         7.9720E+00    7.9720E+00   9.1716E-01    1.0009E+00  3.010E-01
Pa-234 #A   -1.2364E-01   -1.2364E-01   1.4653E-01    1.4973E-01  1.163E-01
Pb-212       1.1577E+00    1.1577E+00   1.0744E-01    1.4391E-01  5.009E-02
Pb-214       9.5687E-01    9.5691E-01   1.2744E-01    1.3813E-01  5.319E-02
Ra-226 #     1.4458E+00    1.4459E+00   8.0511E-01    8.1106E-01  5.485E-01
Th-234 #     1.9487E+00    1.9487E+00   1.6714E+00    1.6815E+00  1.298E+00
Tl-208       3.9583E-01    3.9583E-01   5.5883E-02    6.1448E-02  2.084E-02
U-235  #A    7.3290E-02    7.3290E-02   4.0677E-02    4.0949E-02  1.867E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.566E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5663296E+01  pCi/g         
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The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-20                Received:        02/20/13                      
Lab ID:          243565-004                    Prepared:        03/04/13 10:46                
Matrix:          Soil                          Analyzed:        04/03/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0158 U        0.158          0.129            0.9     
Bismuth-212                           1.09            0.411          0.191                    
Bismuth-214                           0.614           0.0999         0.0402                   
Cesium-137                            0.00558 U       0.0252         0.0202           0.07    
Cobalt-60                            -0.00513 U       0.0288         0.0230           0.03    
Europium-152                          0.0746          0.0762         0.0548           0.1     
Europium-154                          0.00229 U       0.0371         0.160            0.2     
Lead-212                              0.841           0.0968         0.0454                   
Lead-214                              0.780           0.117          0.0508                   
Potassium-40                          8.78            0.940          0.258                    
Protactinium-234                      0.0354 U        0.0592         0.100                    
Radium-226 (By Bismuth-214)           0.614           0.0999         0.0402           0.2     
Thallium-208                          0.263           0.0496         0.0205                   
Thorium-232 (By Actinium-228)         1.01            0.175          0.0708           0.9     
Thorium-234                           1.14 U          1.52           1.20                     
Uranium-235                           0.0717 U        0.0385         0.167            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243565-004                   Client ID : 12-PE-E0787-20        

Seqnum : 1513134360011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_011                                Batch         : 195921                       Time      : 03-APR-2013 16:20     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   -0.0158       0.129   .15813       .15814       -0.018   u    
Bismuth-212                     1.09          0.191   .41111       .41489       0.11     u    
Bismuth-214                     0.614         0.0402  .09988       .10371       -0.0030  u    
Cesium-137                      0.00558       0.0202  .025168      .025169      -0.00075 u    
Cobalt-60                       -0.00513      0.0230  .028751      .028752      0.00053  u    
Europium-152                    0.0746        0.0548  .076229      .076349      0.011    u    
Europium-154                    0.00229       0.160   .037087      .037088      0.0037   u    
Lead-212                        0.841         0.0454  .096766      .11918       0.022    u    
Lead-214                        0.780         0.0508  .11656       .12439       0.016    u    
Potassium-40                    8.78          0.258   .94037       1.0388       -0.15    u    
Protactinium-234                0.0354        0.100   .059242      .059892      0.011    u    
Radium-226 (By Bismuth-214)     0.614         0.0402  .09988       .10371       -0.0030  u    
Thallium-208                    0.263         0.0205  .049581      .052406      0.0078   u    
Thorium-232 (By Actinium-228)   1.01          0.0708  .17515       .18992       -0.018   u    
Thorium-234                     1.14          1.20    1.5206       1.5245       0.0042   u    
Uranium-235                     0.0717        0.167   .038513      .038788      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-20          
Sample Description: 243565-004, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:23           Live Time: 2700   sec

Acquisition Time: 4/3/2013 16:20:42         Real Time: 2703   sec
Analysis Time: 4/3/2013 17:05            Dead Time: 0.10   %

Analysis Quantity: 3.360E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.014E+00      1.751E-01      1.899E-01      7.081E-02
Am-241    #AB   -1.582E-02      1.581E-01      1.581E-01      1.294E-01
Bi-212           1.091E+00      4.111E-01      4.149E-01      1.906E-01
Bi-214           6.140E-01      9.988E-02      1.037E-01      4.019E-02
Co-60     #AB   -5.134E-03      2.875E-02      2.875E-02      2.301E-02
Cs-137    #AB    5.575E-03      2.517E-02      2.517E-02      2.015E-02
Eu-152    #      7.459E-02      7.623E-02      7.635E-02      5.481E-02
Eu-154    #AB    2.287E-03      3.709E-02      3.709E-02      1.599E-01
K-40             8.783E+00      9.404E-01      1.039E+00      2.575E-01
Pa-234    #AB    3.535E-02      5.924E-02      5.989E-02      1.003E-01
Pb-212           8.412E-01      9.677E-02      1.192E-01      4.535E-02
Pb-214           7.803E-01      1.166E-01      1.244E-01      5.075E-02
Ra-226    #      1.072E+00      6.090E-01      6.133E-01      4.484E-01
Th-234    #AB    1.141E+00      1.521E+00      1.524E+00      1.199E+00
Tl-208           2.629E-01      4.958E-02      5.241E-02      2.048E-02
U-235     #AB    7.170E-02      3.851E-02      3.879E-02      1.670E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.579E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

Sample description                                             
243565-004, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_011.An1

Acquisition information
Start time:                 4/3/2013 16:20:42
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3600E+02) = 

8.0438E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1671

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.89       27.  66.61   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.141E+00 Th234 
74.76      135.  14.63   0.85  2.831E-02
77.16      206.  10.42   0.85  3.011E-02
87.20      106.  17.17   0.84  3.666E-02
92.99       58.  29.82   0.72  3.972E-02    93.35   5.760  7.571E-01 U235  

93.35   4.100  1.064E+00 Ac228 
92.59   4.343  1.013E+00 Th234 
93.35   5.760  7.571E-01 U235  

123.44        2. 810.87   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.46       18. 105.64   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.841E-02 U235  
185.80       62.  30.37   1.01  4.818E-02   185.72  57.000  6.725E-02 U235  

186.21   3.555  1.079E+00 Ra226 
185.72  57.000  6.725E-02 U235  

204.63        3. 486.24   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.050E-02 U235  

238.50      576.   4.69   1.01  4.319E-02   238.63  43.600  9.028E-01 Pb212 
241.75      114.  13.81   1.01  4.288E-02   242.00   7.268  1.072E+00 Pb214 
277.29       18.  71.87   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.00      192.  10.52   0.94  3.815E-02   295.22  18.414  7.957E-01 Pb214 
299.50       30.  36.49   1.07  3.774E-02   300.09   3.180  7.506E-01 Pb212 
338.10      144.  14.00   1.27  3.495E-02   338.32  11.400  1.060E+00 Ac228 
344.68        9. 112.99   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.73      315.   7.32   1.22  3.405E-02   351.93  35.600  7.586E-01 Pb214 
569.71       12.  83.78   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.526E-01 Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.03      186.   9.20   1.27  2.417E-02   583.19  85.000  2.629E-01 Tl208 
609.21      229.   7.82   0.86  2.345E-02   609.31  45.490  6.140E-01 Bi214 
661.66        4. 225.73   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.27       51.  18.84   1.76  2.078E-02   727.33   6.650  1.091E+00 Bi212 
860.22       14.  51.50   1.51  1.851E-02   860.53  12.400  1.818E-01 Tl208 
882.49        2. 353.40   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  3.526E-02 Pa234 
911.03      155.   9.44   1.02  1.779E-02   911.20  26.200  9.934E-01 Ac228 
947.11        2. 417.61   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  2.021E-02 Pa234 
964.67       11.  97.48   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.74       67.  16.99   0.81  1.704E-02   968.96  15.900  7.363E-01 Ac228 

1112.77        8.  99.01   1.67  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.40       59.  18.56   0.97  1.535E-02  1120.29  14.910  7.658E-01 Bi214 
1408.45        6.  98.54   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.52      407.   5.12   1.75  1.254E-02  1460.82  10.550  8.782E+00 K40   
1763.72       59.  13.02   0.59  1.069E-02  1764.49  15.310  1.074E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.44    74.74       170.       112. 3.946E+03   40.17   0.821  -        
308.04    77.14       168.       168. 5.590E+03   27.97   0.707  -        
348.25    87.20       108.       106. 2.897E+03   34.34   0.837  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.00    58.86       103.        -3.    -0.001   999.92   0.834s
Th-234    251.11    62.89       146.        27.     0.010   133.23   0.837s
Th-234    376.55    94.28       159.        -6.    -0.002   566.61   0.867 
U-235     372.83    93.35       168.        44.     0.016    88.97   0.868D
Ac-228    372.83    93.35       168.        44.     0.016    88.97   0.868D
Eu-152    487.34   122.00       156.       -11.    -0.004   313.37   0.896s
Eu-154    493.10   123.44       157.         2.     0.001  1621.73   0.898s
Pa-234    522.26   130.74       170.        -4.    -0.001   924.23   0.906s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     577.08   144.46       174.        18.     0.007   211.29   0.918s
U-235     660.75   165.39       122.       -15.    -0.006   210.85   0.937s
U-235     742.86   185.93       115.        64.     0.024    53.71   0.959 
Ra-226    743.03   185.97       122.        62.     0.023    56.81   0.959 
U-235     817.60   204.63       117.         3.     0.001   972.49   0.978s
Pb-212    952.81   238.45       151.       536.     0.198    11.39   0.890 
Pb-214    965.79   241.70       110.        89.     0.033    43.45   0.675s
Tl-208   1108.05   277.29        82.        18.     0.007   143.75   1.046s
Pb-214   1178.85   295.00        76.       188.     0.069    21.04   0.942 
Pb-212   1196.86   299.50        60.        30.     0.011    72.98   1.067 
Ac-228   1351.18   338.10        77.       142.     0.053    28.00   1.267 
Eu-152   1377.48   344.68        52.         9.     0.003   225.99   1.107s
Pb-214   1405.66   351.73        78.       309.     0.114    14.63   1.216 
Pa-234   2277.40   569.71        42.        12.     0.004   167.57   1.297s
Tl-208   2330.69   583.03        37.       181.     0.067    18.40   1.269 
Bi-214   2435.39   609.21        38.       220.     0.081    15.64   0.863s
Cs-137   2645.20   661.66        30.         4.     0.001   451.45   1.369s
Eu-154   2898.69   725.02        68.       -16.    -0.006   153.25   1.415s
Bi-212   2907.71   727.27        14.        51.     0.019    37.69   1.757s
Eu-152   3116.52   779.46        25.        -2.    -0.001   666.95   1.455s
Tl-208   3439.66   860.22        26.        14.     0.005   103.01   1.511s
Pa-234   3528.81   882.49        26.         2.     0.001   706.81   1.526s
Ac-228   3643.03   911.03        23.       155.     0.058    18.88   1.021s
Pa-234   3787.44   947.11        21.         2.     0.001   835.21   1.567s
Eu-152   3857.69   964.67        53.        11.     0.004   194.95   1.579s
Ac-228   3874.00   968.74        24.        67.     0.025    33.99   0.809s
Eu-154   3972.00   993.22        17.        -2.    -0.001   584.70   1.599s
Eu-154   4016.97  1004.46        31.        -3.    -0.001   462.57   1.604s
Eu-152   4450.57  1112.77        24.         8.     0.003   198.02   1.667s
Bi-214   4481.11  1120.40        18.        59.     0.022    37.12   0.971s
Co-60    4684.36  1171.16        28.        -4.    -0.001   390.11   1.700s
Co-60    5326.44  1331.50        19.        -2.    -0.001   560.04   1.780s
Eu-152   5634.68  1408.45        14.         6.     0.002   197.07   1.814s
K-40     5843.27  1460.52        24.       390.     0.144    10.25   1.754 
Bi-214   7058.22  1763.72         0.        59.     0.022    26.04   0.593s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0137E+00                                      5.12E+12             
911.20 9.934E-01  (P 7.081E-02 9.44E+00 2.62E+01 G  
968.96 7.363E-01 - P 1.257E-01 1.70E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 1.060E+00  (P 1.532E-01 1.40E+01 1.14E+01 G  

Energy duplication    
93.35 7.981E-01 -   5.502E-01 4.45E+01 4.10E+00 XA 

Am-241   I  -1.5815E-02                                      1.58E+05             
59.54-1.581E-02 ?(  1.294E-01 5.00E+02 3.59E+01 G  

Bi-212   N   1.0908E+00                                      5.12E+12             
727.33 1.091E+00  (  1.906E-01 1.88E+01 6.65E+00 G  
785.37-1.190E-02 %   1.778E+00 9.08E+03 1.11E+00 G  

1620.74 0.000E+00 -   3.994E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.1401E-01                                      5.84E+05             
609.31 6.140E-01  (P 4.019E-02 7.82E+00 4.55E+01 G  

1120.29 7.658E-01 + P 1.292E-01 1.86E+01 1.49E+01 G  
1764.49 1.074E+00 +   4.240E-02 1.30E+01 1.53E+01 G  

Co-60    T  -5.1338E-03                                      1.93E+03             
1332.49-5.134E-03 ?(  2.301E-02 2.80E+02 1.00E+02 G  
1173.23-8.102E-03 +   2.516E-02 1.95E+02 9.98E+01 G  

Cs-137   I   5.5750E-03                                      1.10E+04             
661.66 5.575E-03 &(  2.015E-02 2.26E+02 8.50E+01 G  

Eu-152   I   7.4586E-02                                      4.94E+03             
344.28 3.075E-02 &(  5.481E-02 1.13E+02 2.66E+01 G  
121.78-2.501E-02 +   6.342E-02 1.57E+02 2.84E+01 G  
778.90-2.504E-02 +   1.347E-01 3.33E+02 1.30E+01 G  
964.08 1.342E-01 ?(  2.050E-01 9.75E+01 1.45E+01 G  

1112.08 1.091E-01 &(  1.655E-01 9.90E+01 1.34E+01 G  
1408.01 6.683E-02 ?(  9.874E-02 9.85E+01 2.09E+01 G  

Eu-154   I   2.2869E-03                                      3.14E+03             
873.18-1.248E-03 %(  1.599E-01 7.79E+03 1.22E+01 G  
123.07 3.352E-03 ?(  4.462E-02 8.11E+02 4.04E+01 G  

1274.43 0.000E+00 -   9.029E-02 1.00E+03 3.49E+01 G  
723.30-1.154E-01 +   1.378E-01 7.66E+01 2.00E+01 G  

1004.72-3.534E-02 +   1.310E-01 2.31E+02 1.79E+01 G  
996.25-3.570E-02 +   1.670E-01 2.92E+02 1.05E+01 G  

K-40     N   8.7825E+00                                      4.57E+11             
1460.82 8.782E+00  (P 2.575E-01 5.12E+00 1.06E+01 G  

Pa-234   N   3.5354E-02                                      1.63E+12             
131.30-1.325E-02 &(  1.003E-01 4.62E+02 1.82E+01 G  
569.50 1.526E-01  (  1.973E-01 8.38E+01 9.30E+00 G  
946.00 2.021E-02 ?(  1.365E-01 4.18E+02 1.35E+01 G  
880.52-4.927E-03 %   1.651E-01 2.04E+03 1.05E+01 G  
883.24 3.526E-02 ?(  2.013E-01 3.53E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   8.4121E-01                                      5.12E+12             
238.63 8.478E-01  (P 4.535E-02 5.69E+00 4.36E+01 G  
300.09 7.506E-01 ?(P 4.477E-01 3.65E+01 3.18E+00 G  

Pb-214   N   7.8028E-01                                      5.84E+05             
351.93 7.586E-01  (P 5.075E-02 7.32E+00 3.56E+01 G  
295.22 7.957E-01  (P 8.645E-02 1.05E+01 1.84E+01 G  
242.00 8.476E-01  (P 2.342E-01 2.17E+01 7.27E+00 G  

Ra-226   N   1.0720E+00                                      5.84E+05             
186.21 1.072E+00 ?(  4.484E-01 2.84E+01 3.56E+00 G  

Th-234   N   1.1414E+00                                      1.63E+12             
63.30 1.141E+00 ?(  1.199E+00 6.66E+01 3.75E+00 G  
92.59-1.103E-01 -   5.097E-01 2.83E+02 4.34E+00 G  

Tl-208   N   2.6294E-01                                      5.12E+12             
583.19 2.629E-01  (P 2.048E-02 9.20E+00 8.50E+01 G  
277.37 2.076E-01 - P 2.406E-01 7.19E+01 6.60E+00 G  
860.53 1.818E-01 - P 1.530E-01 5.15E+01 1.24E+01 G  

U-235    N   7.1699E-02                                      2.57E+11             
143.77 9.841E-02 &(  1.670E-01 1.06E+02 1.09E+01 G  
205.32 4.050E-02 &(  3.223E-01 4.86E+02 5.02E+00 G  
163.36-1.803E-01 +   3.038E-01 1.05E+02 5.08E+00 G  
185.72 6.932E-02 ?(  2.714E-02 2.69E+01 5.70E+01 G  

Energy duplication    
93.35 5.681E-01 ?   3.916E-01 4.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

87 of 295



ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.86       103.        -3.    -0.001   999.92  -1.581E-02   
Th-234      62.89       146.        27.     0.010   133.23   1.141E+00   
Th-234      94.28       159.        -6.    -0.002   566.61  -1.103E-01   
U-235       93.35       168.        44.     0.016    88.97   5.681E-01   
Eu-152     122.00       156.       -11.    -0.004   313.37  -2.501E-02   
Eu-154     123.44       157.         2.     0.001  1621.73   3.352E-03   
Pa-234     130.74       170.        -4.    -0.001   924.23  -1.325E-02   
U-235      144.46       174.        18.     0.007   211.29   9.841E-02   
U-235      165.39       122.       -15.    -0.006   210.85  -1.803E-01   
U-235      185.93       115.        64.     0.024    53.71   6.932E-02   
U-235      204.63       117.         3.     0.001   972.49   4.050E-02   
Eu-152     344.68        52.         9.     0.003   225.99   3.075E-02   
Pa-234     569.71        42.        12.     0.004   167.57   1.526E-01   
Cs-137     661.66        30.         4.     0.001   451.45   5.575E-03   
Eu-154     725.02        68.       -16.    -0.006   153.25  -1.154E-01   
Eu-152     779.46        25.        -2.    -0.001   666.95  -2.504E-02   
Pa-234     882.49        26.         2.     0.001   706.81   3.526E-02   
Pa-234     947.11        21.         2.     0.001   835.21   2.021E-02   
Eu-152     964.67        53.        11.     0.004   194.95   1.342E-01   
Eu-154     993.22        17.        -2.    -0.001   584.70  -3.570E-02   
Eu-154    1004.46        31.        -3.    -0.001   462.57  -3.534E-02   
Eu-152    1112.77        24.         8.     0.003   198.02   1.091E-01   
Co-60     1171.16        28.        -4.    -0.001   390.11  -8.102E-03   
Co-60     1331.50        19.        -2.    -0.001   560.04  -5.134E-03   
Eu-152    1408.45        14.         6.     0.002   197.07   6.683E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 17:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_011.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0137E+00    1.0137E+00   1.7515E-01    1.8992E-01  7.081E-02
Am-241 #A   -1.5812E-02   -1.5815E-02   1.5813E-01    1.5814E-01  1.294E-01
Bi-212       1.0908E+00    1.0908E+00   4.1111E-01    4.1489E-01  1.906E-01
Bi-214       6.1398E-01    6.1401E-01   9.9880E-02    1.0371E-01  4.019E-02
Co-60  #A   -5.0565E-03   -5.1338E-03   2.8751E-02    2.8752E-02  2.301E-02
Cs-137 #A    5.5601E-03    5.5750E-03   2.5168E-02    2.5169E-02  2.015E-02
Eu-152 #C    7.4147E-02    7.4586E-02   7.6229E-02    7.6349E-02  5.481E-02
Eu-154 #A    2.2657E-03    2.2869E-03   3.7087E-02    3.7088E-02  1.599E-01
K-40         8.7825E+00    8.7825E+00   9.4037E-01    1.0388E+00  2.575E-01
Pa-234 #A    3.5354E-02    3.5354E-02   5.9242E-02    5.9892E-02  1.003E-01
Pb-212       8.4121E-01    8.4121E-01   9.6766E-02    1.1918E-01  4.535E-02
Pb-214       7.8025E-01    7.8028E-01   1.1656E-01    1.2439E-01  5.075E-02
Ra-226 #     1.0719E+00    1.0720E+00   6.0900E-01    6.1332E-01  4.484E-01
Th-234 #A    1.1414E+00    1.1414E+00   1.5206E+00    1.5245E+00  1.199E+00
Tl-208       2.6294E-01    2.6294E-01   4.9581E-02    5.2406E-02  2.048E-02
U-235  #A    7.1699E-02    7.1699E-02   3.8513E-02    3.8788E-02  1.670E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.446E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.4457426E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-21                Received:        02/20/13                      
Lab ID:          243565-005                    Prepared:        03/04/13 10:56                
Matrix:          Soil                          Analyzed:        04/03/13 15:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00345 U        0.178          0.146             0.9    
Bismuth-212                          1.38             0.495          0.245                    
Bismuth-214                          0.802            0.109          0.0371                   
Cesium-137                           0 U              0.00621        0.0349            0.07   
Cobalt-60                           -0.000157 U       0.0210         0.0173            0.03   
Europium-152                         0.0343 U         0.0679         0.0592            0.1    
Europium-154                         0.0370 U         0.0580         0.149             0.2    
Lead-212                             0.957            0.0990         0.0463                   
Lead-214                             0.811            0.109          0.0436                   
Potassium-40                         8.54             0.903          0.234                    
Protactinium-234                    -0.00234 U        0.00596        0.110                    
Radium-226 (By Bismuth-214)          0.802            0.109          0.0371            0.2    
Thallium-208                         0.312            0.0518         0.0211                   
Thorium-232 (By Actinium-228)        1.05             0.168          0.0585            0.9    
Thorium-234                          1.07 U           0.781          1.24                     
Uranium-235                          0.0800 U         0.0477         0.152             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

90 of 295



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243565-005                   Client ID : 12-PE-E0787-21        

Seqnum : 1513134360010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_010                                Batch         : 195921                       Time      : 03-APR-2013 15:16     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.00345       0.146   .17768       .17768       -0.018   u    
Bismuth-212                     1.38          0.245   .495         .50003       0.11     u    
Bismuth-214                     0.802         0.0371  .1091        .11503       -0.0030  u    
Cesium-137                      0             0.0349  .0062122     .0062122     -0.00075 u    
Cobalt-60                       -0.000157     0.0173  .021018      .021018      0.00053  u    
Europium-152                    0.0343        0.0592  .067929      .067957      0.011    u    
Europium-154                    0.0370        0.149   .058042      .058075      0.0037   u    
Lead-212                        0.957         0.0463  .099046      .1268        0.022    u    
Lead-214                        0.811         0.0436  .10872       .11772       0.016    u    
Potassium-40                    8.54          0.234   .90315       1            -0.15    u    
Protactinium-234                -0.00234      0.110   .0059644     .0059927     0.011    u    
Radium-226 (By Bismuth-214)     0.802         0.0371  .1091        .11503       -0.0030  u    
Thallium-208                    0.312         0.0211  .051784      .055559      0.0078   u    
Thorium-232 (By Actinium-228)   1.05          0.0585  .16755       .18396       -0.018   u    
Thorium-234                     1.07          1.24    .78117       .78772       0.0042   u    
Uranium-235                     0.0800        0.152   .047709      .047986      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-21          
Sample Description: 243565-005, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/3/2013 15:16:32         Real Time: 2703   sec
Analysis Time: 4/3/2013 16:01            Dead Time: 0.10   %

Analysis Quantity: 3.430E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.048E+00      1.676E-01      1.840E-01      5.854E-02
Am-241    #AB    3.448E-03      1.777E-01      1.777E-01      1.462E-01
Bi-212           1.381E+00      4.950E-01      5.000E-01      2.445E-01
Bi-214           8.018E-01      1.091E-01      1.150E-01      3.714E-02
Co-60     #AB   -1.567E-04      2.102E-02      2.102E-02      1.729E-02
Cs-137    #AB    0.000E+00      6.212E-03      6.212E-03      3.489E-02
Eu-152    #AB    3.433E-02      6.793E-02      6.796E-02      5.920E-02
Eu-154    #AB    3.699E-02      5.804E-02      5.807E-02      1.485E-01
K-40             8.544E+00      9.032E-01      1.000E+00      2.343E-01
Pa-234    #AB   -2.336E-03      5.964E-03      5.993E-03      1.099E-01
Pb-212           9.573E-01      9.905E-02      1.268E-01      4.632E-02
Pb-214           8.109E-01      1.087E-01      1.177E-01      4.364E-02
Ra-226    #      1.732E+00      7.074E-01      7.170E-01      4.467E-01
Th-234    #AB    1.071E+00      7.812E-01      7.877E-01      1.241E+00
Tl-208           3.119E-01      5.178E-02      5.556E-02      2.108E-02
U-235     #AB    8.003E-02      4.771E-02      4.799E-02      1.523E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.681E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

Sample description                                             
243565-005, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_010.An1

Acquisition information
Start time:                 4/3/2013 15:16:32
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4300E+02) = 

7.8796E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1260

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
45.38       10.  93.84   0.24  2.893E-03
62.98       27.  69.28   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.132E+00 Th234 
74.75      108.  19.65   0.85  2.834E-02
77.14      209.  10.80   0.85  3.013E-02
93.17       60.  36.46   0.87  3.953E-02    92.59   4.343  1.019E+00 Th234 

93.35   5.760  7.611E-01 U235  
93.35   4.100  1.069E+00 Ac228 
92.59   4.343  1.019E+00 Th234 
93.35   5.760  7.611E-01 U235  

93.19       67.  31.67   0.87  3.990E-02    92.59   4.343  1.131E+00 Th234 
93.35   5.760  8.449E-01 U235  
93.35   4.100  1.187E+00 Ac228 

93.26      102.  22.09   1.34  3.990E-02    92.59   4.343  1.725E+00 Th234 
93.35   5.760  1.289E+00 U235  
93.35   4.100  1.811E+00 Ac228 

119.94       15.  98.92   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
145.59        3. 655.81   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.416E-02 U235  
185.78      102.  20.42   1.36  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.732E+00 Ra226 
185.72  57.000  1.079E-01 U235  

185.92       68.  29.81   0.96  4.819E-02   185.72  57.000  7.206E-02 U235  
186.21   3.555  1.156E+00 Ra226 

205.30       25.  70.75   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.141E-01 U235  

209.14       46.  33.35   0.77  4.605E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.51      623.   5.13   0.99  4.319E-02   238.63  43.600  9.573E-01 Pb212 
241.71       92.  21.66   1.37  4.285E-02   242.00   7.268  8.650E-01 Pb214 
277.19       38.  35.36   1.20  3.962E-02   277.37   6.600  4.291E-01 Tl208 
295.01      197.  10.06   1.07  3.815E-02   295.22  18.414  7.994E-01 Pb214 
300.09       53.  30.30   0.48  3.774E-02   300.09   3.180  1.221E+00 Pb212 
338.22      152.  13.19   1.12  3.494E-02   338.32  11.400  1.098E+00 Ac228 
351.68      341.   6.58   1.03  3.405E-02   351.93  35.600  8.057E-01 Pb214 
568.67        5. 173.44   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.10      224.   8.13   1.34  2.416E-02   583.19  85.000  3.119E-01 Tl208 
609.24      302.   6.61   1.30  2.345E-02   609.31  45.490  8.017E-01 Bi214 
727.14       65.  17.92   0.34  2.078E-02   727.33   6.650  1.379E+00 Bi212 
779.15        6. 134.97   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
786.07       10.  74.01   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.48       56.  19.23   0.57  1.851E-02   860.53  12.400  7.083E-01 Tl208 
911.08      164.   8.42   1.54  1.779E-02   911.20  26.200  1.026E+00 Ac228 
968.92       76.  15.85   1.46  1.704E-02   968.96  15.900  8.150E-01 Ac228 

1112.51        4. 166.13   1.67  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       78.  13.40   1.46  1.535E-02  1120.29  14.910  9.924E-01 Bi214 
1276.26        9.  78.45   1.75  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.14        5. 137.41   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.51      405.   5.06   1.76  1.254E-02  1460.82  10.550  8.544E+00 K40   
1764.31       30.  25.65   1.94  1.069E-02  1764.49  15.310  5.363E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

181.12    45.38        47.        10. 3.491E+03  187.68   0.241  -      
298.60    74.78       195.        86. 3.045E+03   51.57   0.824  -      s 
308.16    77.17       190.       190. 6.320E+03   25.89   0.816  -        
835.62   209.14        85.        46. 9.947E+02   66.69   0.767 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.45    62.98       163.        27.     0.010   138.56   0.837s
Th-234    372.11    93.17       209.        60.     0.022    72.93   0.867s
U-235     372.83    93.35       189.        67.     0.025    63.34   0.868D
Ac-228    372.83    93.35       160.       102.     0.038    44.18   1.344D
Eu-152    479.10   119.94       108.        15.     0.006   197.85   0.896s
Pa-234    522.83   130.88       213.       -11.    -0.004   374.74   0.906s
U-235     581.61   145.59       151.         3.     0.001  1311.62   0.918s
U-235     654.01   163.70       191.       -14.    -0.005   279.93   0.937s
U-235     742.82   185.92       170.        68.     0.025    59.61   0.959s
Ra-226    742.27   185.78       126.       102.     0.038    40.83   1.357s
U-235     820.29   205.30       145.        25.     0.009   141.49   0.978s
Pb-212    953.02   238.51       164.       618.     0.229    10.26   0.993 
Pb-214    965.81   241.71       141.        92.     0.034    43.33   1.373s
Tl-208   1107.67   277.19        64.        38.     0.014    70.72   1.199 
Pb-214   1178.92   295.01        80.       192.     0.071    20.13   1.068 
Pb-212   1199.23   300.09        77.        50.     0.019    60.60   0.475s
Ac-228   1351.66   338.22        78.       150.     0.056    26.38   1.125 
Eu-152   1379.07   345.08        63.        -2.    -0.001  1012.44   1.107s
Pb-214   1405.46   351.68        60.       335.     0.124    13.15   1.035 
Pa-234   2273.23   568.67        35.         5.     0.002   346.88   1.298s
Tl-208   2330.94   583.10        41.       219.     0.081    16.27   1.343 
Bi-214   2435.51   609.24        34.       293.     0.109    13.21   1.303 
Bi-212   2907.16   727.14        25.        65.     0.024    35.84   0.336s
Eu-152   3115.27   779.15        30.         6.     0.002   269.94   1.455s
Bi-212   3142.97   786.07        25.        10.     0.004   148.01   1.460s
Tl-208   3440.70   860.48        18.        56.     0.021    38.47   0.569s
Ac-228   3643.23   911.08        16.       164.     0.061    16.84   1.545 
Ac-228   3874.74   968.92        24.        76.     0.028    31.69   1.463 
Eu-154   3985.46   996.58        21.        -3.    -0.001   533.83   1.599s
Eu-154   4023.17  1006.01        32.        -6.    -0.002   292.83   1.604s
Eu-152   4449.53  1112.51        22.         4.     0.002   332.25   1.667s
Bi-214   4481.37  1120.46        12.        78.     0.029    26.81   1.463 
Eu-154   5105.20  1276.26        18.         9.     0.003   156.90   1.752s
Eu-152   5633.42  1408.14        19.         5.     0.002   274.82   1.813s
K-40     5843.22  1460.51        21.       387.     0.143    10.11   1.756 
Bi-212   6487.61  1621.34        15.        -1.    -0.001   763.07   1.896s
Bi-214   7060.60  1764.31        15.        30.     0.011    51.30   1.940s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0481E+00                                      5.12E+12             
911.20 1.026E+00  (P 5.854E-02 8.42E+00 2.62E+01 G  
968.96 8.150E-01 - P 1.239E-01 1.58E+01 1.59E+01 G  
338.32 1.098E+00  (P 1.509E-01 1.32E+01 1.14E+01 G  

Energy duplication    
93.35 1.811E+00 +   5.266E-01 2.21E+01 4.10E+00 XA 

Am-241   I   3.4481E-03                                      1.58E+05             
59.54 3.448E-03 %(  1.462E-01 2.58E+03 3.59E+01 G  

Bi-212   N   1.3811E+00                                      5.12E+12             
727.33 1.379E+00  (  2.445E-01 1.79E+01 6.65E+00 G  
785.37 1.394E+00 ?(  1.544E+00 7.40E+01 1.11E+00 G  

1620.74-2.449E-01 -   1.503E+00 3.82E+02 1.51E+00 G  

Bi-214   N   8.0175E-01                                      5.84E+05             
609.31 8.017E-01  (P 3.714E-02 6.61E+00 4.55E+01 G  

1120.29 9.924E-01 + P 1.036E-01 1.34E+01 1.49E+01 G  
1764.49 5.363E-01 -   1.594E-01 2.57E+01 1.53E+01 G  

Co-60    T  -1.5672E-04                                      1.93E+03             
1332.49-1.567E-04 %(  1.729E-02 6.71E+03 1.00E+02 G  
1173.23 0.000E+00 +   3.545E-02 1.00E+03 9.98E+01 G  

Eu-152   I   3.4334E-02                                      4.94E+03             
344.28-7.161E-03 ?(  5.920E-02 5.06E+02 2.66E+01 G  
121.78 3.286E-02 ?(  5.175E-02 9.89E+01 2.84E+01 G  
778.90 6.825E-02 ?(  1.446E-01 1.35E+02 1.30E+01 G  
964.08 0.000E+00 -   4.507E-01 1.00E+03 1.45E+01 G  

1112.08 5.916E-02 &(  1.547E-01 1.66E+02 1.34E+01 G  
1408.01 5.220E-02 ?(  1.114E-01 1.37E+02 2.09E+01 G  

Eu-154   I   3.6993E-02                                      3.14E+03             
873.18-5.261E-03 %(  1.485E-01 1.72E+03 1.22E+01 G  
123.07-2.052E-03 %   3.942E-02 1.17E+03 4.04E+01 G  

1274.43 5.173E-02 &(  6.017E-02 7.84E+01 3.49E+01 G  
723.30 0.000E+00 &   2.550E-01 1.00E+03 2.00E+01 G  

1004.72-5.623E-02 +   1.299E-01 1.46E+02 1.79E+01 G  
996.25-4.220E-02 +   1.803E-01 2.67E+02 1.05E+01 G  

K-40     N   8.5437E+00                                      4.57E+11             
1460.82 8.544E+00  (P 2.343E-01 5.06E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 16:01:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -2.3361E-03                                      1.63E+12             
131.30-3.607E-02 &(  1.099E-01 1.87E+02 1.82E+01 G  
569.50 6.368E-02 ?(  1.758E-01 1.73E+02 9.30E+00 G  
946.00 0.000E+00 &   1.509E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.238E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 &   2.428E-01 1.00E+03 9.70E+00 G  

Pb-212   N   9.5733E-01                                      5.12E+12             
238.63 9.573E-01  (P 4.632E-02 5.13E+00 4.36E+01 G  
300.09 1.221E+00 + P 4.965E-01 3.03E+01 3.18E+00 G  

Pb-214   N   8.1085E-01                                      5.84E+05             
351.93 8.057E-01  (P 4.364E-02 6.58E+00 3.56E+01 G  
295.22 7.994E-01  (P 8.644E-02 1.01E+01 1.84E+01 G  
242.00 8.650E-01  (P 2.590E-01 2.17E+01 7.27E+00 G  

Ra-226   N   1.7324E+00                                      5.84E+05             
186.21 1.732E+00 *(  4.467E-01 2.04E+01 3.56E+00 G  

Th-234   N   1.0712E+00                                      1.63E+12             
63.30 1.132E+00 *(  1.241E+00 6.93E+01 3.75E+00 G  
92.59 1.019E+00 &(  5.724E-01 3.65E+01 4.34E+00 G  

Tl-208   N   3.1186E-01                                      5.12E+12             
583.19 3.119E-01  (P 2.108E-02 8.13E+00 8.50E+01 G  
277.37 4.291E-01 + P 2.073E-01 3.54E+01 6.60E+00 G  
860.53 7.083E-01 + P 1.267E-01 1.92E+01 1.24E+01 G  

U-235    N   8.0030E-02                                      2.57E+11             
143.77 1.416E-02 &(  1.523E-01 6.56E+02 1.09E+01 G  
205.32 3.141E-01  (  3.512E-01 7.07E+01 5.02E+00 G  
163.36-1.642E-01 &   3.718E-01 1.40E+02 5.08E+00 G  
185.72 7.206E-02 *(  3.232E-02 2.98E+01 5.70E+01 G  

Energy duplication    
93.35 8.449E-01     4.064E-01 3.17E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_010.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.98       163.        27.     0.010   138.56   1.132E+00   
Th-234      93.17       209.        60.     0.022    72.93   1.019E+00   
U-235       93.35       189.        67.     0.025    63.34   8.449E-01   
Eu-152     119.94       108.        15.     0.006   197.85   3.286E-02   
Pa-234     130.88       213.       -11.    -0.004   374.74  -3.607E-02   
U-235      145.59       151.         3.     0.001  1311.62   1.416E-02   
U-235      163.70       191.       -14.    -0.005   279.93  -1.642E-01   
U-235      185.92       170.        68.     0.025    59.61   7.206E-02   
U-235      205.30       145.        25.     0.009   141.49   3.141E-01   
Eu-152     345.08        63.        -2.    -0.001  1012.44  -7.161E-03   
Pa-234     568.67        35.         5.     0.002   346.88   6.368E-02   
Eu-152     779.15        30.         6.     0.002   269.94   6.825E-02   
Eu-154     996.58        21.        -3.    -0.001   533.83  -4.220E-02   
Eu-154    1006.01        32.        -6.    -0.002   292.83  -5.623E-02   
Eu-152    1112.51        22.         4.     0.002   332.25   5.916E-02   
Eu-154    1276.26        18.         9.     0.003   156.90   5.173E-02   
Eu-152    1408.14        19.         5.     0.002   274.82   5.220E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0481E+00    1.0481E+00   1.6755E-01    1.8396E-01  5.854E-02
Am-241 #A    3.4475E-03    3.4481E-03   1.7768E-01    1.7768E-01  1.462E-01
Bi-212       1.3811E+00    1.3811E+00   4.9500E-01    5.0003E-01  2.445E-01
Bi-214       8.0171E-01    8.0175E-01   1.0910E-01    1.1503E-01  3.714E-02
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Co-60  #A   -1.5436E-04   -1.5672E-04   2.1018E-02    2.1018E-02  1.729E-02
Cs-137 #A    0.0000E+00    0.0000E+00   6.2122E-03    6.2122E-03  3.489E-02
Eu-152 #A    3.4132E-02    3.4334E-02   6.7929E-02    6.7957E-02  5.920E-02
Eu-154 #A    3.6651E-02    3.6993E-02   5.8042E-02    5.8075E-02  1.485E-01
K-40         8.5437E+00    8.5437E+00   9.0315E-01    1.0000E+00  2.343E-01
Pa-234 #A   -2.3361E-03   -2.3361E-03   5.9644E-03    5.9927E-03  1.099E-01
Pb-212       9.5733E-01    9.5733E-01   9.9046E-02    1.2680E-01  4.632E-02
Pb-214       8.1080E-01    8.1085E-01   1.0872E-01    1.1772E-01  4.364E-02
Ra-226 #     1.7323E+00    1.7324E+00   7.0735E-01    7.1704E-01  4.467E-01
Th-234 #A    1.0712E+00    1.0712E+00   7.8117E-01    7.8772E-01  1.241E+00
Tl-208       3.1186E-01    3.1186E-01   5.1784E-02    5.5559E-02  2.108E-02
U-235  #A    8.0030E-02    8.0030E-02   4.7709E-02    4.7986E-02  1.523E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.559E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.5587061E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-22                Received:        02/20/13                      
Lab ID:          243565-006                    Prepared:        03/04/13 11:04                
Matrix:          Soil                          Analyzed:        04/03/13 14:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   368 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/20/13 13:11                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0824 U        0.193          0.155             0.9     
Bismuth-212                          1.56            0.577          0.266                     
Bismuth-214                          0.869           0.116          0.0457                    
Cesium-137                          -0.0133 U        0.0330         0.0262            0.07    
Cobalt-60                            0.00381 U       0.00849        0.0222            0.03    
Europium-152                         0.0526 U        0.0414         0.0711            0.1     
Europium-154                         0.0126 U        0.124          0.153             0.2     
Lead-212                             1.25            0.107          0.0486                    
Lead-214                             1.06            0.120          0.0498                    
Potassium-40                         8.20            0.884          0.245                     
Protactinium-234                     0.00815 U       0.0384         0.116                     
Radium-226 (By Bismuth-214)          0.869           0.116          0.0457            0.2     
Thallium-208                         0.476           0.0622         0.0232                    
Thorium-232 (By Actinium-228)        1.38            0.158          0.0625            0.9     
Thorium-234                          1.03 U          0.771          1.35                      
Uranium-235                          0.0972 U        0.0391         0.178             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243565-006                   Client ID : 12-PE-E0787-22        

Seqnum : 1513134360009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130403_009                                Batch         : 195921                       Time      : 03-APR-2013 14:24     

Cal    : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14     Caldate       : 03-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 368 g                        Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma      2 sigma                  
Uncert pCi/g Uncert pCi/g               

Analyte                Result       RL      Counting      Total      Blank   Flags
Americium-241                   0.0824        0.155   .19292       .19302       -0.018   u    
Bismuth-212                     1.56          0.266   .5769        .58243       0.11     u    
Bismuth-214                     0.869         0.0457  .11641       .12293       -0.0030  u    
Cesium-137                      -0.0133       0.0262  .03303       .033036      -0.00075 u    
Cobalt-60                       0.00381       0.0222  .0084858     .0084875     0.00053  u    
Europium-152                    0.0526        0.0711  .041375      .041485      0.011    u    
Europium-154                    0.0126        0.153   .12359       .12359       0.0037   u    
Lead-212                        1.25          0.0486  .10731       .14916       0.022    u    
Lead-214                        1.06          0.0498  .12046       .13421       0.016    u    
Potassium-40                    8.20          0.245   .88403       .97548       -0.15    u    
Protactinium-234                0.00815       0.116   .038411      .038464      0.011    u    
Radium-226 (By Bismuth-214)     0.869         0.0457  .11641       .12293       -0.0030  u    
Thallium-208                    0.476         0.0232  .06219       .06937       0.0078   u    
Thorium-232 (By Actinium-228)   1.38          0.0625  .15805       .18683       -0.018   u    
Thorium-234                     1.03          1.35    .77122       .77732       0.0042   u    
Uranium-235                     0.0972        0.178   .039141      .039637      0.0090   u    

u=use  

Page 1 of 1                                                                                                             1513134360009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-22          
Sample Description: 243565-006, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:11           Live Time: 2700   sec

Acquisition Time: 4/3/2013 14:24:18         Real Time: 2704   sec
Analysis Time: 4/3/2013 15:09            Dead Time: 0.15   %

Analysis Quantity: 3.680E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.375E+00      1.580E-01      1.868E-01      6.247E-02
Am-241    #AB    8.244E-02      1.929E-01      1.930E-01      1.554E-01
Bi-212           1.563E+00      5.769E-01      5.824E-01      2.658E-01
Bi-214           8.692E-01      1.164E-01      1.229E-01      4.570E-02
Co-60     #AB    3.811E-03      8.486E-03      8.488E-03      2.215E-02
Cs-137    #AB   -1.335E-02      3.303E-02      3.304E-02      2.623E-02
Eu-152    #AB    5.264E-02      4.138E-02      4.148E-02      7.114E-02
Eu-154    #AB    1.262E-02      1.236E-01      1.236E-01      1.533E-01
K-40             8.204E+00      8.840E-01      9.755E-01      2.447E-01
Pa-234    #AB    8.145E-03      3.841E-02      3.846E-02      1.164E-01
Pb-212           1.253E+00      1.073E-01      1.492E-01      4.855E-02
Pb-214           1.063E+00      1.205E-01      1.342E-01      4.975E-02
Ra-226           1.701E+00      7.297E-01      7.387E-01      4.800E-01
Th-234    #AB    1.026E+00      7.712E-01      7.773E-01      1.346E+00
Tl-208           4.761E-01      6.219E-02      6.937E-02      2.320E-02
U-235     #AB    9.724E-02      3.914E-02      3.964E-02      1.784E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.779E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Sample description                                             
243565-006, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403_009.An1

Acquisition information
Start time:                 4/3/2013 14:24:18
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6800E+02) = 

7.3443E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1029

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.64       17. 117.01   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.45       25.  87.96   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.541E-01 Th234 
74.76      157.  16.00   0.85  2.835E-02
77.18      320.   8.43   0.85  3.016E-02
87.20      120.  19.03   0.86  3.665E-02
89.89       78.  28.61   0.86  3.814E-02
92.84       62.  35.04   0.87  3.964E-02    92.59   4.343  9.884E-01 Th234 

93.35   5.760  7.383E-01 U235  
93.35   4.100  1.037E+00 Ac228 
92.59   4.343  9.884E-01 Th234 
93.35   5.760  7.383E-01 U235  

93.26       19. 122.75   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 
122.28        6. 330.25   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  8.963E-03 Eu154 
121.78  28.410  1.275E-02 Eu152 

162.82       16. 123.62   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.707E-01 U235  

186.17      101.  21.97   0.79  4.815E-02   185.72  57.000  1.002E-01 U235  
186.21   3.555  1.608E+00 Ra226 
185.72  57.000  1.002E-01 U235  

205.32        3. 601.43   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.890E-02 U235  

209.10       76.  25.03   0.92  4.605E-02
238.55      901.   3.86   1.01  4.319E-02   238.63  43.600  1.294E+00 Pb212 
241.67      168.  13.02   1.01  4.289E-02   242.00   7.268  1.450E+00 Pb214 
276.82       33.  49.23   1.05  3.962E-02   277.37   6.600  3.390E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.03      281.   9.60   0.94  3.815E-02   295.22  18.414  1.072E+00 Pb214 
299.97       50.  34.15   0.83  3.775E-02   300.09   3.180  1.054E+00 Pb212 
338.16      214.  10.34   1.10  3.495E-02   338.32  11.400  1.446E+00 Ac228 
351.82      478.   5.68   1.12  3.405E-02   351.93  35.600  1.059E+00 Pb214 
463.20       70.  20.91   0.52  2.827E-02
583.19      364.   6.45   1.24  2.416E-02   583.19  85.000  4.761E-01 Tl208 
609.25      350.   6.53   1.25  2.345E-02   609.31  45.490  8.692E-01 Bi214 
727.38       74.  18.46   0.93  2.078E-02   727.33   6.650  1.464E+00 Bi212 
785.52       17.  54.51   0.81  1.972E-02   785.37   1.110  2.150E+00 Bi212 
860.59       54.  22.68   0.87  1.851E-02   860.53  12.400  6.223E-01 Tl208 
883.36        3. 235.79   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.15      247.   6.99   2.05  1.779E-02   911.20  26.200  1.441E+00 Ac228 
964.16       28.  39.30   1.58  1.710E-02   964.08  14.500  3.138E-01 Eu152 

964.08  14.500  3.138E-01 Eu152 
968.92      121.  11.57   1.58  1.704E-02   968.96  15.900  1.215E+00 Ac228 
996.38        1. 489.69   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1111.80        2. 282.55   1.67  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.986E-02 Eu152 

1120.27       95.  11.52   1.42  1.535E-02  1120.29  14.910  1.129E+00 Bi214 
1173.29        6. 111.34   1.70  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.16        2. 306.69   1.81  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.267E-02 Eu152 
1460.57      413.   5.27   1.38  1.254E-02  1460.82  10.550  8.134E+00 K40   
1620.02       29.  18.57   0.37  1.151E-02  1620.74   1.510  4.539E+00 Bi212 
1764.33       45.  17.37   1.94  1.069E-02  1764.49  15.310  7.477E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.79       283.       112. 3.962E+03   47.32   0.668  -        
308.33    77.21       265.       275. 9.112E+03   21.32   1.010  -        
348.18    87.18       220.       127. 3.473E+03   39.52   0.883  -        
358.93    89.87       202.        72. 1.898E+03   60.25   0.761  -        
370.35    92.82       190.        64. 1.611E+03   66.00   0.867 TH-234   D
835.49   209.10       128.        76. 1.642E+03   50.06   0.923 AC-228    

1851.41   463.20        46.        70. 2.469E+03   41.82   0.518 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.09    59.64       179.        17.     0.006   234.02   0.834s
Th-234    253.33    63.45       221.        25.     0.009   175.93   0.837s
Th-234    370.79    92.84       299.        69.     0.025    75.14   0.867 
U-235     372.83    93.35       240.        78.     0.029    60.96   0.868D
Ac-228    372.83    93.35       269.        19.     0.007   245.49   0.868D
Eu-152    488.45   122.28       221.         6.     0.002   660.49   0.896s
Pa-234    525.95   131.66       274.        -4.    -0.001  1186.39   0.906s
U-235     650.48   162.82       184.        16.     0.006   247.24   0.937s
U-235     742.80   185.92       207.       114.     0.042    40.25   0.959 
Ra-226    743.94   186.20       168.       107.     0.040    42.91   0.798 
U-235     820.36   205.32       199.         3.     0.001  1202.86   0.978s
Pb-212    953.04   238.51       208.       867.     0.321     8.51   1.093 
Pb-214    965.49   241.63       158.       163.     0.061    27.74   1.284s
Tl-208   1106.17   276.82       117.        33.     0.012    98.46   1.046s
Pb-214   1178.98   295.03       140.       277.     0.103    19.20   0.935 
Pb-212   1198.75   299.97        97.        47.     0.017    68.30   0.831 
Ac-228   1351.42   338.16        94.       212.     0.078    20.69   1.097s
Eu-152   1375.31   344.14       105.        -4.    -0.002   714.34   1.107s
Pb-214   1406.03   351.82        90.       472.     0.175    11.37   1.120 
Tl-208   2331.29   583.19        57.       359.     0.133    12.90   1.235 
Bi-214   2435.57   609.25        59.       341.     0.126    13.06   1.248 
Cs-137   2642.79   661.06        60.        -9.    -0.003   247.50   1.369s
Eu-154   2897.92   724.83        79.       -15.    -0.005   178.01   1.415s
Bi-212   2908.12   727.38        34.        74.     0.028    36.92   0.935s
Eu-152   3113.62   778.74        41.        -4.    -0.002   431.71   1.455s
Bi-212   3140.74   785.52        25.        17.     0.006   109.02   0.810s
Tl-208   3441.27   860.62        32.        15.     0.005   108.15   1.511s
Pa-234   3532.28   883.36        23.         3.     0.001   471.59   1.526s
Ac-228   3643.51   911.15        21.       247.     0.091    13.99   2.046s
Pa-234   3768.29   942.33        26.        -6.    -0.002   234.92   1.567s
Eu-152   3855.66   964.16        48.        28.     0.011    78.61   1.579s
Ac-228   3874.73   968.92        40.       121.     0.045    23.14   1.582s
Eu-154   3984.65   996.38        26.         1.     0.001   979.38   1.598s
Eu-154   4019.49  1005.09        29.        -2.    -0.001   859.93   1.604s
Eu-152   4446.68  1111.80        19.         2.     0.001   565.11   1.667s
Bi-214   4480.59  1120.27        11.        95.     0.035    23.04   1.417 
Co-60    4692.88  1173.29        23.         6.     0.002   222.69   1.700s
Eu-154   5100.93  1275.19        25.        -2.    -0.001   638.66   1.752s
Co-60    5332.18  1332.93        22.        -2.    -0.001   629.60   1.780s
Eu-152   5633.51  1408.16        22.         2.     0.001   613.38   1.814s
K-40     5843.39  1460.55        26.       399.     0.148    10.32   1.386s
Bi-212   6482.31  1620.02         0.        29.     0.011    37.14   0.374s
Bi-214   7060.67  1764.33         8.        45.     0.017    34.73   1.940s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3751E+00                                      5.12E+12             
911.20 1.441E+00 @(P 6.247E-02 6.99E+00 2.62E+01 G  
968.96 1.215E+00 ?(P 1.483E-01 1.16E+01 1.59E+01 G  
338.32 1.446E+00  (P 1.545E-01 1.03E+01 1.14E+01 G  

Energy duplication    
93.35 3.197E-01 -   6.352E-01 1.23E+02 4.10E+00 XA 

Am-241   I   8.2439E-02                                      1.58E+05             
59.54 8.244E-02 ?(  1.554E-01 1.17E+02 3.59E+01 G  

Bi-212   N   1.5625E+00                                      5.12E+12             
727.33 1.464E+00  (  2.658E-01 1.85E+01 6.65E+00 G  
785.37 2.150E+00  (  1.439E+00 5.45E+01 1.11E+00 G  

1620.74 4.539E+00 +   3.647E-01 1.86E+01 1.51E+00 G  

Bi-214   N   8.6917E-01                                      5.84E+05             
609.31 8.692E-01  (P 4.570E-02 6.53E+00 4.55E+01 G  

1120.29 1.129E+00 + P 9.167E-02 1.15E+01 1.49E+01 G  
1764.49 7.477E-01 -   1.098E-01 1.74E+01 1.53E+01 G  

Co-60    T   3.8106E-03                                      1.93E+03             
1332.49-4.376E-03 ?(  2.215E-02 3.15E+02 1.00E+02 G  
1173.23 1.201E-02 ?(  2.060E-02 1.11E+02 9.98E+01 G  

Cs-137   I  -1.3346E-02                                      1.10E+04             
661.66-1.335E-02 ?(  2.623E-02 1.24E+02 8.50E+01 G  

Eu-152   I   5.2636E-02                                      4.94E+03             
344.28-1.221E-02 &(  7.114E-02 3.57E+02 2.66E+01 G  
121.78 1.275E-02 ?(  6.889E-02 3.30E+02 2.84E+01 G  
778.90-4.602E-02 +   1.596E-01 2.16E+02 1.30E+01 G  
964.08 3.138E-01 @(  1.786E-01 3.93E+01 1.45E+01 G  

1112.08 2.986E-02 &(  1.351E-01 2.83E+02 1.34E+01 G  
1408.01 2.267E-02 ?(  1.118E-01 3.07E+02 2.09E+01 G  

Eu-154   I   1.2619E-02                                      3.14E+03             
873.18 3.473E-03 %(  1.533E-01 2.69E+03 1.22E+01 G  
123.07 1.188E-03 &   4.781E-02 2.44E+03 4.04E+01 G  

1274.43-1.288E-02 &   6.629E-02 3.19E+02 3.49E+01 G  
723.30-9.691E-02 &   1.359E-01 8.90E+01 2.00E+01 G  

1004.72-1.657E-02 +   1.156E-01 4.30E+02 1.79E+01 G  
996.25 2.322E-02 ?(  1.847E-01 4.90E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.2039E+00                                      4.57E+11             
1460.82 8.204E+00  (P 2.447E-01 5.16E+00 1.06E+01 G  

Pa-234   N   8.1450E-03                                      1.63E+12             
131.30-1.195E-02 &(  1.164E-01 5.93E+02 1.82E+01 G  
569.50 3.670E-03 %   1.884E-01 3.12E+03 9.30E+00 G  
946.00-7.512E-02 +   1.370E-01 1.17E+02 1.35E+01 G  
880.52-3.351E-03 %   1.764E-01 3.20E+03 1.05E+01 G  
883.24 4.585E-02 &(  1.727E-01 2.36E+02 9.70E+00 G  

Pb-212   N   1.2528E+00                                      5.12E+12             
238.63 1.253E+00  (P 4.855E-02 4.26E+00 4.36E+01 G  
300.09 1.054E+00 - P 5.214E-01 3.41E+01 3.18E+00 G  

Pb-214   N   1.0633E+00                                      5.84E+05             
351.93 1.059E+00  (P 4.975E-02 5.68E+00 3.56E+01 G  
295.22 1.072E+00  (P 1.069E-01 9.60E+00 1.84E+01 G  
242.00 1.427E+00 + P 2.555E-01 1.39E+01 7.27E+00 G  

Ra-226   N   1.7005E+00                                      5.84E+05             
186.21 1.701E+00  (  4.800E-01 2.15E+01 3.56E+00 G  

Th-234   N   1.0264E+00                                      1.63E+12             
63.30 9.541E-01 ?(  1.346E+00 8.80E+01 3.75E+00 G  
92.59 1.089E+00  (  6.383E-01 3.76E+01 4.34E+00 G  

Tl-208   N   4.7610E-01                                      5.12E+12             
583.19 4.761E-01  (P 2.320E-02 6.45E+00 8.50E+01 G  
277.37 3.390E-01 & P 2.622E-01 4.92E+01 6.60E+00 G  
860.53 1.755E-01 - P 1.566E-01 5.41E+01 1.24E+01 G  

U-235    N   9.7240E-02                                      2.57E+11             
143.77 7.350E-03 &(  1.784E-01 1.48E+03 1.09E+01 G  
205.32 3.890E-02 ?(  3.839E-01 6.01E+02 5.02E+00 G  
163.36 1.707E-01 ?(  3.403E-01 1.24E+02 5.08E+00 G  
185.72 1.131E-01 ?(  3.320E-02 2.01E+01 5.70E+01 G  

Energy duplication    
93.35 9.176E-01     4.276E-01 3.05E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.45       221.        25.     0.009   175.93   9.541E-01   
Th-234      92.84       299.        69.     0.025    75.14   1.089E+00   
U-235       93.35       240.        78.     0.029    60.96   9.176E-01   
Eu-152     122.28       221.         6.     0.002   660.49   1.275E-02   
Pa-234     131.66       274.        -4.    -0.001  1186.39  -1.195E-02   
U-235      162.82       184.        16.     0.006   247.24   1.707E-01   
U-235      185.92       207.       114.     0.042    40.25   1.131E-01   
U-235      205.32       199.         3.     0.001  1202.86   3.890E-02   
Eu-152     344.14       105.        -4.    -0.002   714.34  -1.221E-02   
Cs-137     661.06        60.        -9.    -0.003   247.50  -1.335E-02   
Eu-154     724.83        79.       -15.    -0.005   178.01  -9.691E-02   
Eu-152     778.74        41.        -4.    -0.002   431.71  -4.602E-02   
Pa-234     883.36        23.         3.     0.001   471.59   4.585E-02   
Pa-234     942.33        26.        -6.    -0.002   234.92  -7.512E-02   
Eu-152     964.16        48.        28.     0.011    78.61   3.138E-01   
Eu-154     996.38        26.         1.     0.001   979.38   2.322E-02   
Eu-154    1005.09        29.        -2.    -0.001   859.93  -1.657E-02   
Eu-152    1111.80        19.         2.     0.001   565.11   2.986E-02   
Co-60     1173.29        23.         6.     0.002   222.69   1.201E-02   
Eu-154    1275.19        25.        -2.    -0.001   638.66  -1.288E-02   
Co-60     1332.93        22.        -2.    -0.001   629.60  -4.376E-03   
Eu-152    1408.16        22.         2.     0.001   613.38   2.267E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 15:09:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.3751E+00    1.3751E+00   1.5805E-01    1.8683E-01  6.247E-02
Am-241 #A    8.2424E-02    8.2439E-02   1.9292E-01    1.9302E-01  1.554E-01
Bi-212       1.5625E+00    1.5625E+00   5.7690E-01    5.8243E-01  2.658E-01
Bi-214       8.6913E-01    8.6917E-01   1.1641E-01    1.2293E-01  4.570E-02
Co-60  #A    3.7533E-03    3.8106E-03   8.4858E-03    8.4875E-03  2.215E-02
Cs-137 #A   -1.3310E-02   -1.3346E-02   3.3030E-02    3.3036E-02  2.623E-02
Eu-152 #A    5.2326E-02    5.2636E-02   4.1375E-02    4.1485E-02  7.114E-02
Eu-154 #A    1.2503E-02    1.2619E-02   1.2359E-01    1.2359E-01  1.533E-01
K-40         8.2039E+00    8.2039E+00   8.8403E-01    9.7548E-01  2.447E-01
Pa-234 #A    8.1450E-03    8.1450E-03   3.8411E-02    3.8464E-02  1.164E-01
Pb-212       1.2528E+00    1.2528E+00   1.0731E-01    1.4916E-01  4.855E-02
Pb-214       1.0632E+00    1.0633E+00   1.2046E-01    1.3421E-01  4.975E-02
Ra-226       1.7004E+00    1.7005E+00   7.2968E-01    7.3874E-01  4.800E-01
Th-234 #A    1.0264E+00    1.0264E+00   7.7122E-01    7.7732E-01  1.346E+00
Tl-208       4.7610E-01    4.7610E-01   6.2190E-02    6.9370E-02  2.320E-02
U-235  #A    9.7240E-02    9.7240E-02   3.9141E-02    3.9637E-02  1.784E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.5 keV)     1.650E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.5 keV) 1.6503315E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0787-22                Sampled:         02/20/13 13:11                
Type:            SDUP                          Received:        02/20/13                      
MSS Lab ID:      243565-006                    Prepared:        03/04/13 11:04                
Lab ID:          QC678977                      Analyzed:        04/03/13 09:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   345 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                     0.0824 U     0.193        0.0126 U      0.214       0.176           0.9    NC     40  NC      1   

Bismuth-212                       1.56         0.582        1.93          0.589       0.251                  20.9   40  0.312   1   

Bismuth-214                       0.869        0.123        0.811         0.129       0.0510                 6.89   40  0.230   1   

Cesium-137                       -0.0133 U     0.0330       0.00475 U     0.0257      0.0207          0.07   NC     40  NC      1   

Cobalt-60                         0.00381 U    0.00849     -0.000543 U    0.00149     0.0249          0.03   NC     40  NC      1   

Europium-152                      0.0526 U     0.0415       0.0472 U      0.0618      0.0594          0.1    NC     40  NC      1   

Europium-154                      0.0126 U     0.124        0.00172 U     0.00452     0.163           0.2    NC     40  NC      1   

Lead-212                          1.25         0.149        1.28          0.157       0.0530                 1.98   40  0.0817  1   

Lead-214                          1.06         0.134        0.996         0.121       0.0525                 6.50   40  0.262   1   

Potassium-40                      8.20         0.975        7.41          0.978       0.308                  10.2   40  0.408   1   

Protactinium-234                  0.00815 U    0.0385      -0.116 U       0.158       0.124                  NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.869        0.123        0.811         0.129       0.0510          0.2    6.89   40  0.230   1   

Thallium-208                      0.476        0.0694       0.412         0.0649      0.0237                 14.4   40  0.476   1   

Thorium-232 (By Actinium-228)     1.38         0.187        1.37          0.193       0.0725          0.9    0.0509 40  0.00184 1   

Thorium-234                       1.03 U       0.777        1.68          1.62        1.19                   NC     40  NC      1   

Uranium-235                       0.0972 U     0.0396       0.0572 U      0.0820      0.155           0.18   NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243565 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513134360009                                                            Seqnum        : 1513134360005.2                                                         

File          : 2_20130403_009                                                           File          : 2_20130403_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243565-006                                                               Lab ID        : QC678977                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195921                                                                   Batch         : 195921                                                                  

Time          : 03-APR-2013 14:24                                                        Time          : 03-APR-2013 09:49                                                       

Sample Amount : 368 g                                                                    Sample Amount : 345 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.15 %                                                                   Dead Time     : 0.33 %                                                                  

Cal           : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14                                Cal           : 03-APR-2013 07:30:50,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         RL           MSS            MSS           SDUP        RL        2 sigma        2 sigma      RPD   Lim    RER    Lim   Flags 

2 sigma        2 sigma                             Uncert pCi/g   Uncert pCi/g                                   

Uncert pCi/g    Uncert pCi/g                            Counting        Total                                       

Counting         Total                                                                                            

Americium-241                     0.08244     0.1554     .19292          .19302         0.01257      0.1757    .21393         .21393               40            1     u      

Bismuth-212                       1.563       0.2658     .5769           .58243         1.928        0.2514    .58034         .58868         21    40    0.312   1     u      

Bismuth-214                       0.8692      0.04570    .11641          .12293         0.8112       0.05100   .12403         .1294          7     40    0.230   1     u      

Cesium-137                        -0.01335    0.02623    .03303          .033036        0.004751     0.02070   .025709        .02571               40            1     u      

Cobalt-60                         0.003811    0.02215    .0084858        .0084875       -0.0005434   0.02488   .0014881       .0014883             40            1     u      

Europium-152                      0.05264     0.07114    .041375         .041485        0.04723      0.05939   .061747        .061806              40            1     u      

Europium-154                      0.01262     0.1533     .12359          .12359         0.001716     0.1626    .004515        .0045159             40            1     u      

Lead-212                          1.253       0.04855    .10731          .14916         1.278        0.05302   .11568         .15668         2     40    0.082   1     u      

Lead-214                          1.063       0.04975    .12046          .13421         0.9964       0.05248   .10736         .12084         6     40    0.262   1     u      

Potassium-40                      8.204       0.2447     .88403          .97548         7.406        0.3083    .90447         .97808         10    40    0.408   1     u      

Protactinium-234                  0.008145    0.1164     .038411         .038464        -0.1156      0.1241    .1555          .15813               40            1     u      

Radium-226 (By Bismuth-214)       0.8692      0.04570    .11641          .12293         0.8112       0.05100   .12403         .1294          7     40    0.230   1     u      

Thallium-208                      0.4761      0.02320    .06219          .06937         0.4122       0.02374   .059245        .064946        14    40    0.476   1     u      

Thorium-232 (By Actinium-228)     1.375       0.06247    .15805          .18683         1.374        0.07253   .16511         .19281         0     40    0.002   1     u      

Thorium-234                       1.026       1.346      .77122          .77732         1.683        1.193     1.6077         1.6156               40            1     u      

Uranium-235                       0.09724     0.1784     .039141         .039637        0.05721      0.1545    .08194         .082022              40            1     u      

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0787-22DUP       
Sample Description: QC678977, 195921, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130403_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0787                        Matrix: S         
Sample Time: 2/20/2013 13:11           Live Time: 2700   sec

Acquisition Time: 4/3/2013 09:49:53         Real Time: 2709   sec
Analysis Time: 4/3/2013 10:35            Dead Time: 0.33   %

Analysis Quantity: 3.450E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.374E+00      1.651E-01      1.928E-01      7.253E-02
Am-241    #AB    1.257E-02      2.139E-01      2.139E-01      1.757E-01
Bi-212           1.928E+00      5.803E-01      5.887E-01      2.514E-01
Bi-214           8.112E-01      1.240E-01      1.294E-01      5.100E-02
Co-60     #AB   -5.434E-04      1.488E-03      1.488E-03      2.488E-02
Cs-137    #AB    4.751E-03      2.571E-02      2.571E-02      2.070E-02
Eu-152     AB    4.723E-02      6.175E-02      6.181E-02      5.939E-02
Eu-154    #AB    1.716E-03      4.515E-03      4.516E-03      1.626E-01
K-40             7.406E+00      9.045E-01      9.781E-01      3.083E-01
Pa-234    #AB   -1.156E-01      1.555E-01      1.581E-01      1.241E-01
Pb-212           1.278E+00      1.157E-01      1.567E-01      5.302E-02
Pb-214           9.964E-01      1.074E-01      1.208E-01      5.248E-02
Ra-226           7.560E-01      6.494E-01      6.514E-01      5.014E-01
Th-234           1.683E+00      1.608E+00      1.616E+00      1.193E+00
Tl-208           4.122E-01      5.925E-02      6.495E-02      2.374E-02
U-235      AB    5.721E-02      8.194E-02      8.202E-02      1.545E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.677E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

Sample description                                             
QC678977, 195921, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130403_005.An1

Acquisition information
Start time:                 4/3/2013 09:49:53
Live time:               2700
Real time:               2709
Dead time:                  0.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4500E+02) = 

7.8339E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/20/2013 13:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   27 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0937

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.54        2. 851.29   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.39       41.  47.75   0.32  1.866E-02    63.30   3.750  1.683E+00 Th234 
68.09       10. 150.37   0.43  2.290E-02
74.87      159.  15.75   0.85  2.841E-02
77.35      273.   9.46   0.85  3.027E-02
92.72       36.  58.57   0.87  3.953E-02    92.59   4.343  6.106E-01 Th234 
93.31      104.  22.64   0.82  3.988E-02    93.35   5.760  1.318E+00 U235  

93.35   4.100  1.852E+00 Ac228 
146.14        7. 239.85   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
162.54       16. 111.38   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
185.95       99.  24.27   0.82  4.817E-02   185.72  57.000  1.046E-01 U235  

186.21   3.555  1.678E+00 Ra226 
204.81       25.  72.32   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
209.06       89.  23.03   0.93  4.605E-02
238.63      834.   4.50   1.08  4.318E-02   238.63  43.600  1.278E+00 Pb212 
241.58      131.  17.44   0.89  4.285E-02   242.00   7.268  1.224E+00 Pb214 
277.32       42.  34.96   0.39  3.962E-02   277.37   6.600  4.632E-01 Tl208 
295.24      244.   8.65   1.18  3.813E-02   295.22  18.414  9.898E-01 Pb214 
300.07       36.  39.45   1.07  3.774E-02   300.09   3.180  8.751E-01 Pb212 
338.26      188.  10.45   1.05  3.494E-02   338.32  11.400  1.353E+00 Ac228 
344.46        5. 231.56   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.88      424.   6.10   0.86  3.404E-02   351.93  35.600  9.998E-01 Pb214 
463.15       75.  18.64   0.63  2.828E-02
583.34      294.   7.08   1.18  2.416E-02   583.19  85.000  4.082E-01 Tl208 
609.47      307.   7.43   1.31  2.345E-02   609.31  45.490  8.112E-01 Bi214 
661.76        3. 270.56   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.68       86.  15.47   1.16  2.078E-02   727.33   6.650  1.797E+00 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.72       60.  18.76   0.39  1.851E-02   860.53  12.400  7.523E-01 Tl208 
882.70        6. 152.68   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.37      242.   7.30   1.49  1.779E-02   911.20  26.200  1.469E+00 Ac228 
945.59        1. 773.68   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.62        3. 477.87   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.18      116.  12.39   0.70  1.703E-02   968.96  15.900  1.233E+00 Ac228 

1120.44       88.  13.74   1.14  1.535E-02  1120.29  14.910  1.116E+00 Bi214 
1172.39        4. 195.96   1.70  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.20        4. 184.05   1.75  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.70        9.  65.37   1.81  1.291E-02  1408.01  20.850  9.476E-02 Eu152 
1460.89      338.   5.81   1.75  1.254E-02  1460.82  10.550  7.406E+00 K40   
1619.69       15.  25.82   0.44  1.151E-02  1620.74   1.510  2.504E+00 Bi212 
1764.42       56.  15.64   0.75  1.069E-02  1764.49  15.310  9.854E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

271.87    68.09       115.        10. 4.280E+02  300.74   0.426 TH-230  
298.99    74.88       280.       138. 4.839E+03   40.63   0.795  -        
308.93    77.36       269.       231. 7.639E+03   25.61   0.821  -        
835.30   209.06       137.        89. 1.928E+03   46.05   0.928 AC-228   M

1851.21   463.15        42.        75. 2.660E+03   37.27   0.627 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.71    59.54       201.         2.     0.001  1702.57   0.834s
Th-234    253.08    63.39       152.        41.     0.015    95.51   0.316s
Th-234    369.78    92.59       206.        36.     0.013   117.15   0.867D
U-235     372.83    93.35       203.        -5.    -0.002   879.52   0.868D
Ac-228    372.83    93.35       207.        80.     0.030    55.20   0.868D
Eu-154    493.04   123.43       224.        -8.    -0.003   538.66   0.898s
Pa-234    521.16   130.47       274.       -36.    -0.013   134.56   0.906s
U-235     583.83   146.14       157.         7.     0.003   479.70   0.918s
U-235     649.37   162.54       152.        16.     0.006   222.77   0.937s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.01   185.72       209.        54.     0.020    75.12   0.959D
Ra-226    743.97   186.21       161.        45.     0.017    85.90   0.959D
U-235     818.32   204.81       152.        25.     0.009   144.64   0.978 
Pb-212    953.52   238.63       218.       829.     0.307     8.99   1.078 
Pb-214    965.32   241.58       164.       131.     0.049    34.88   0.888s
Tl-208   1108.16   277.32        77.        42.     0.015    69.92   0.392s
Pb-214   1179.81   295.24        76.       240.     0.089    17.30   1.183s
Pb-212   1199.14   300.07       103.        36.     0.013    78.89   1.067s
Ac-228   1351.83   338.26        68.       186.     0.069    20.90   1.049 
Eu-152   1376.61   344.46        64.         5.     0.002   463.13   1.107s
Pb-214   1406.27   351.88        88.       418.     0.155    12.21   0.857 
Pa-234   2262.35   565.95        34.        -1.     0.000  1847.85   1.298s
Tl-208   2331.90   583.34        52.       289.     0.107    14.15   1.177 
Bi-214   2436.44   609.47        65.       298.     0.110    14.85   1.312 
Cs-137   2645.62   661.76        33.         3.     0.001   541.13   1.369s
Eu-154   2899.94   725.33        72.       -14.    -0.005   177.42   1.415s
Bi-212   2909.32   727.68        26.        86.     0.032    30.94   1.160 
Eu-152   3111.62   778.24        40.        -6.    -0.002   322.39   1.455s
Bi-212   3149.66   787.75        41.        -7.    -0.003   273.53   1.460s
Tl-208   3441.69   860.72        21.        60.     0.022    37.53   0.394s
Eu-154   3490.35   872.88        28.        -4.    -0.002   376.05   1.520s
Pa-234   3521.28   880.61        40.        -4.    -0.001   490.88   1.525s
Pa-234   3529.63   882.70        33.         6.     0.002   305.35   1.526s
Ac-228   3644.37   911.37        25.       236.     0.087    14.59   1.493 
Pa-234   3781.35   945.59        25.         1.     0.000  1547.37   1.567s
Eu-152   3857.50   964.62       108.         3.     0.001   955.75   1.579s
Ac-228   3875.76   969.18        30.       115.     0.043    24.78   0.700s
Eu-154   3985.30   996.55        31.        -4.    -0.002   391.78   1.598s
Bi-214   4481.28  1120.44        22.        88.     0.033    27.48   1.143s
Co-60    4689.27  1172.39        23.         4.     0.001   391.92   1.700s
Eu-154   5096.97  1274.20        19.         4.     0.001   368.10   1.752s
Co-60    5331.45  1332.75        24.        -4.    -0.001   382.63   1.780s
Eu-152   5631.66  1407.70        12.         9.     0.003   130.75   1.814 
K-40     5844.74  1460.89        36.       338.     0.125    11.61   1.754 
Bi-212   6481.00  1619.69         0.        15.     0.006    51.64   0.437s
Bi-214   7061.04  1764.42         5.        56.     0.021    31.27   0.751s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3744E+00                                      5.12E+12             
911.20 1.469E+00  (P 7.253E-02 7.30E+00 2.62E+01 G  
968.96 1.233E+00  (P 1.363E-01 1.24E+01 1.59E+01 G  
338.32 1.353E+00  (P 1.402E-01 1.05E+01 1.14E+01 G  

Energy duplication    
93.35 1.428E+00     5.939E-01 2.76E+01 4.10E+00 XA 

Am-241   I   1.2565E-02                                      1.58E+05             
59.54 1.257E-02 ?(  1.757E-01 8.51E+02 3.59E+01 G  

Bi-212   N   1.9281E+00                                      5.12E+12             
727.33 1.797E+00  (  2.514E-01 1.55E+01 6.65E+00 G  
785.37-9.115E-01 -   1.972E+00 1.37E+02 1.11E+00 G  

1620.74 2.504E+00 &(  3.890E-01 2.58E+01 1.51E+00 G  

Bi-214   N   8.1124E-01                                      5.84E+05             
609.31 8.112E-01  (P 5.100E-02 7.43E+00 4.55E+01 G  

1120.29 1.116E+00 + P 1.384E-01 1.37E+01 1.49E+01 G  
1764.49 9.854E-01 +   9.596E-02 1.56E+01 1.53E+01 G  

Co-60    T  -5.4335E-04                                      1.93E+03             
1332.49-8.199E-03 ?(  2.488E-02 1.91E+02 1.00E+02 G  
1173.23 7.122E-03 ?(  2.214E-02 1.96E+02 9.98E+01 G  

Cs-137   I   4.7510E-03                                      1.10E+04             
661.66 4.751E-03 ?(  2.070E-02 2.71E+02 8.50E+01 G  

Eu-152   I   4.7226E-02                                      4.94E+03             
344.28 1.587E-02 &(  5.939E-02 2.32E+02 2.66E+01 G  
121.78 1.744E-03 %   7.309E-02 2.55E+03 2.84E+01 G  
778.90-6.514E-02 +   1.671E-01 1.61E+02 1.30E+01 G  
964.08 3.639E-02 ?(  2.844E-01 4.78E+02 1.45E+01 G  

1112.08 0.000E+00 -   3.076E-01 1.00E+03 1.34E+01 G  
1408.01 9.476E-02  (  8.734E-02 6.54E+01 2.09E+01 G  

Eu-154   I   1.7160E-03                                      3.14E+03             
873.18-5.437E-02 ?(  1.626E-01 1.88E+02 1.22E+01 G  
123.07-1.181E-02 +   5.195E-02 2.69E+02 4.04E+01 G  

1274.43 2.127E-02 ?(  6.176E-02 1.84E+02 3.49E+01 G  
723.30-9.953E-02 &   1.388E-01 8.87E+01 2.00E+01 G  

1004.72-2.712E-03 &   1.314E-01 2.95E+03 1.79E+01 G  
996.25-6.880E-02 &   2.149E-01 1.96E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 10:35:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.4061E+00                                      4.57E+11             
1460.82 7.406E+00  (P 3.083E-01 5.81E+00 1.06E+01 G  

Pa-234   N  -1.1556E-01                                      1.63E+12             
131.30-1.156E-01 ?(  1.241E-01 6.73E+01 1.82E+01 G  
569.50-1.144E-02 &   1.729E-01 9.24E+02 9.30E+00 G  
946.00 1.149E-02 &   1.451E-01 7.74E+02 1.35E+01 G  
880.52-5.664E-02 +   2.239E-01 2.45E+02 1.05E+01 G  
883.24 9.058E-02 &   2.188E-01 1.53E+02 9.70E+00 G  

Pb-212   N   1.2778E+00                                      5.12E+12             
238.63 1.278E+00  (P 5.302E-02 4.50E+00 4.36E+01 G  
300.09 8.751E-01 - P 5.713E-01 3.94E+01 3.18E+00 G  

Pb-214   N   9.9639E-01                                      5.84E+05             
351.93 9.998E-01  (P 5.248E-02 6.10E+00 3.56E+01 G  
295.22 9.898E-01 @(P 8.420E-02 8.65E+00 1.84E+01 G  
242.00 1.224E+00 + P 2.776E-01 1.74E+01 7.27E+00 G  

Ra-226   N   7.5596E-01                                      5.84E+05             
Derived Ave Activity  

186.21 7.560E-01 }(  5.014E-01 4.30E+01 3.56E+00 G  

Th-234   N   1.6833E+00                                      1.63E+12             
63.30 1.683E+00  (  1.193E+00 4.78E+01 3.75E+00 G  
92.59 6.106E-01 -   5.650E-01 5.86E+01 4.34E+00 G  

Tl-208   N   4.1220E-01                                      5.12E+12             
583.19 4.082E-01  (P 2.374E-02 7.08E+00 8.50E+01 G  
277.37 4.632E-01  (P 2.272E-01 3.50E+01 6.60E+00 G  
860.53 7.523E-01 + P 1.365E-01 1.88E+01 1.24E+01 G  

U-235    N   5.7214E-02                                      2.57E+11             
143.77 3.955E-02 ?(  1.545E-01 2.40E+02 1.09E+01 G  
205.32 3.122E-01  (  3.576E-01 7.23E+01 5.02E+00 G  
163.36 1.846E-01 ?(  3.301E-01 1.11E+02 5.08E+00 G  
185.72 5.721E-02 }   3.555E-02 3.76E+01 5.70E+01 G  

Energy duplication    
93.35-5.821E-02 +   4.194E-01 4.40E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       201.         2.     0.001  1702.57   1.257E-02   
Eu-154     123.43       224.        -8.    -0.003   538.66  -1.181E-02   
Pa-234     130.47       274.       -36.    -0.013   134.56  -1.156E-01   
Pa-234     565.95        34.        -1.     0.000  1847.85  -1.144E-02   
Cs-137     661.76        33.         3.     0.001   541.13   4.751E-03   
Eu-154     725.33        72.       -14.    -0.005   177.42  -9.953E-02   
Eu-154     872.88        28.        -4.    -0.002   376.05  -5.437E-02   
Pa-234     880.61        40.        -4.    -0.001   490.88  -5.664E-02   
Pa-234     882.70        33.         6.     0.002   305.35   9.058E-02   
Pa-234     945.59        25.         1.     0.000  1547.37   1.149E-02   
Eu-154     996.55        31.        -4.    -0.002   391.78  -6.880E-02   
Co-60     1172.39        23.         4.     0.001   391.92   7.122E-03   
Eu-154    1274.20        19.         4.     0.001   368.10   2.127E-02   
Co-60     1332.75        24.        -4.    -0.001   382.63  -8.199E-03   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.3744E+00    1.3744E+00   1.6511E-01    1.9281E-01  7.253E-02
Am-241 #A    1.2563E-02    1.2565E-02   2.1393E-01    2.1393E-01  1.757E-01
Bi-212       1.9281E+00    1.9281E+00   5.8034E-01    5.8868E-01  2.514E-01
Bi-214       8.1120E-01    8.1124E-01   1.2403E-01    1.2940E-01  5.100E-02
Co-60  #A   -5.3523E-04   -5.4335E-04   1.4881E-03    1.4883E-03  2.488E-02
Cs-137 #A    4.7385E-03    4.7510E-03   2.5709E-02    2.5710E-02  2.070E-02
Eu-152  A    4.6950E-02    4.7226E-02   6.1747E-02    6.1806E-02  5.939E-02
Eu-154 #A    1.7002E-03    1.7160E-03   4.5150E-03    4.5159E-03  1.626E-01
K-40         7.4061E+00    7.4061E+00   9.0447E-01    9.7808E-01  3.083E-01
Pa-234 #A   -1.1556E-01   -1.1556E-01   1.5550E-01    1.5813E-01  1.241E-01
Pb-212       1.2778E+00    1.2778E+00   1.1568E-01    1.5668E-01  5.302E-02
Pb-214       9.9634E-01    9.9639E-01   1.0736E-01    1.2084E-01  5.248E-02
Ra-226       7.5592E-01    7.5596E-01   6.4938E-01    6.5140E-01  5.014E-01
Th-234       1.6833E+00    1.6833E+00   1.6077E+00    1.6156E+00  1.193E+00
Tl-208       4.1220E-01    4.1220E-01   5.9245E-02    6.4946E-02  2.374E-02
U-235   A    5.7214E-02    5.7214E-02   8.1940E-02    8.2022E-02  1.545E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.2 to  2034.5 keV)     1.665E+01  pCi/g         
Total Decayed Activity (  205.2 to  2034.5 keV) 1.6645483E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

123 of 295



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243565 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736008.2                                                  
File          : 2_20130328_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678240                                                         
Matrix        : Soil                                                             
Batch         : 195921                                                           
Time          : 28-MAR-2013 16:50                                                
Sample Amount : 319 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.3 %                                                            
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.41  103   54-146  .41815        .73918        u    

u=use  

Page 1 of 1                                                                                                           1513125736008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678240, 195921, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 3/1/2013 13:33            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:50:26        Real Time: 2708   sec
Analysis Time: 3/29/2013 08:46           Dead Time: 0.30   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.094E-01      2.204E-01      2.263E-01      1.454E-01
Am-241    #AB    2.438E-01      4.557E-01      4.561E-01      3.703E-01
Bi-212    #      3.052E+00      9.147E-01      9.279E-01      5.839E-01
Bi-214           1.341E+01      4.182E-01      7.392E-01      8.559E-02
Co-60     #AB   -3.532E-03      4.701E-02      4.701E-02      3.843E-02
Cs-137           1.135E-01      6.047E-02      6.069E-02      3.563E-02
Eu-152    #      6.051E-01      1.328E-01      1.373E-01      1.695E-01
Eu-154    #AB    4.467E-02      7.666E-02      7.670E-02      3.525E-01
K-40             7.039E+00      1.131E+00      1.185E+00      4.796E-01
Pa-234    #AB    1.654E-01      1.983E-01      2.025E-01      2.365E-01
Pb-212           5.176E-01      1.406E-01      1.470E-01      9.438E-02
Pb-214           1.458E+01      4.337E-01      9.199E-01      1.246E-01
Ra-226           1.621E+01      2.264E+00      2.517E+00      1.313E+00
Th-234    #AB    1.562E+00      3.806E+00      3.808E+00      3.104E+00
Tl-208           1.936E-01      6.077E-02      6.204E-02      3.622E-02
U-235     #      7.681E-01      9.942E-02      1.110E-01      4.094E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.920E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Sample description                                             
QC678240, 195921, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:50:26
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0958

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.11        9. 118.95   0.00  0.000E+00
60.06       42.  93.46   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29       35. 121.82   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      793.   6.17   0.85  2.835E-02
77.16     1471.   3.74   0.85  3.012E-02
79.46      101.  35.40   0.86  3.176E-02
87.27      558.   7.56   0.86  3.668E-02
90.01      205.  17.45   0.87  3.819E-02
92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  
93.35   5.760  4.406E-01 U235  

92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  

92.54       24. 173.36   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.610E-01 Ac228 
93.35   5.760  3.281E-01 U235  

131.60       10. 400.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  3.599E-02 Pa234 

144.11       39. 113.08   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.220E-01 U235  

163.79       33. 132.34   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  4.078E-01 U235  

186.23      884.   6.99   1.07  4.815E-02   185.72  57.000  1.010E+00 U235  
186.21   3.555  1.621E+01 Ra226 
185.72  57.000  1.010E+00 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.47      349.  10.33   1.01  4.319E-02   238.63  43.600  5.735E-01 Pb212 
241.91     1397.   3.42   1.01  4.286E-02   242.00   7.268  1.406E+01 Pb214 
295.08     3276.   2.07   1.00  3.814E-02   295.22  18.414  1.462E+01 Pb214 
300.64       29.  90.31   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.01       84.  33.75   1.10  3.494E-02   338.32  11.400  6.616E-01 Ac228 
344.15       27. 114.80   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  9.092E-02 Eu152 
351.75     5669.   1.49   1.12  3.405E-02   351.93  35.600  1.466E+01 Pb214 
571.06       28.  59.94   1.30  2.456E-02   569.50   9.300  3.790E-01 Pa234 

569.50   9.300  3.790E-01 Pa234 
576.94        7. 136.78   0.39  2.434E-02
583.32      123.  15.14   1.32  2.416E-02   583.19  85.000  1.886E-01 Tl208 
609.30     4566.   1.56   1.41  2.345E-02   609.31  45.490  1.341E+01 Bi214 
661.19       68.  26.65   1.64  2.217E-02   661.66  84.990  1.134E-01 Cs137 
702.76       68.  32.54   0.60  2.128E-02
726.56       25.  65.18   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  5.711E-01 Bi212 
768.32      385.   7.13   1.36  2.002E-02
778.58        7. 195.91   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.905E-02 Eu152 
785.98      125.  14.98   1.47  1.972E-02   785.37   1.110  1.792E+01 Bi212 

785.37   1.110  1.792E+01 Bi212 
861.23       17.  77.72   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.14       98.  17.99   1.52  1.779E-02   911.20  26.200  6.605E-01 Ac228 
934.03      241.   9.61   1.32  1.748E-02
947.37       14.  98.15   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.927E-01 Pa234 
964.61       36.  47.97   1.61  1.710E-02   964.08  14.500  4.559E-01 Eu152 

964.08  14.500  4.559E-01 Eu152 
969.02       71.  24.19   1.62  1.704E-02   968.96  15.900  8.242E-01 Ac228 
996.88        2. 662.41   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27     1039.   3.64   1.56  1.535E-02  1120.29  14.910  1.421E+01 Bi214 
1155.30      144.  16.15   0.93  1.501E-02
1238.20      412.   6.74   1.80  1.426E-02
1273.94       14.  85.81   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.02      144.  10.98   1.90  1.291E-02  1408.01  20.850  1.686E+00 Eu152 

1408.01  20.850  1.686E+00 Eu152 
1460.81      314.   7.59   1.78  1.254E-02  1460.82  10.550  7.039E+00 K40   
1764.14      900.   3.68   2.00  1.070E-02  1764.49  15.310  1.725E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.00    30.11        66.         9. 0.000E+00  237.89   0.000  -      
298.57    74.79      1088.       582. 2.052E+04   18.76   0.836  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
308.05    77.16      1021.      1192. 3.956E+04    9.84   0.809  -        
317.25    79.47       561.        30. 9.445E+02  226.27   0.714 TH-227   c
348.32    87.24       760.       579. 1.578E+04   16.94   0.953  -      s 
359.25    89.98       572.       173. 4.529E+03   41.96   0.969  -       M

2306.22   576.94        46.         7. 2.917E+02  273.56   0.390  -       c
2809.55   702.76       122.        68. 3.177E+03   65.07   0.603  -      sM
3071.85   768.32       105.       385. 1.924E+04   14.25   1.365 BI-214   M
3734.95   934.03        90.       241. 1.380E+04   19.21   1.324 BI-214    
4620.69  1155.30        88.       144. 9.560E+03   32.30   0.927 BI-214  s 
4952.61  1238.20        72.       412. 2.890E+04   13.49   1.804 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.70    60.06       765.        42.     0.016   186.92   0.835s
Th-234    252.62    63.29       883.        35.     0.013   243.64   0.839s
Th-234    369.50    92.54       856.        24.     0.009   346.73   0.868s
Ac-228    372.74    93.35       624.        32.     0.012   221.78   0.869D
U-235     372.74    93.35       624.        32.     0.012   221.78   0.869D
Eu-152    487.42   122.04       899.       -10.    -0.004   893.95   0.896s
Pa-234    525.62   131.60       851.        10.     0.004   800.14   0.905s
U-235     575.60   144.11       943.        39.     0.014   226.16   0.917 
U-235     654.27   163.79       928.        33.     0.012   264.68   0.936s
U-235     743.90   186.21       918.       792.     0.293    12.94   0.958 
Ra-226    743.96   186.23       945.       884.     0.327    13.97   1.070 
Pb-212    952.85   238.48       590.       311.     0.115    26.69   0.939 
Pb-214    966.61   241.92       549.      1392.     0.516     7.62   1.026 
Tl-208   1104.17   276.34       576.       -51.    -0.019   137.33   1.043s
Pb-214   1179.10   295.08       452.      3272.     1.212     4.15   1.005 
Pb-212   1201.33   300.64       417.        29.     0.011   180.62   1.064 
Ac-228   1350.77   338.01       382.        84.     0.031    67.50   1.099 
Eu-152   1375.29   344.15       450.        27.     0.010   229.60   1.104s
Pb-214   1405.69   351.75       426.      5663.     2.097     2.97   1.118 
Pa-234   2282.71   571.06       123.        28.     0.010   119.87   1.300s
Tl-208   2331.74   583.32       104.       123.     0.046    30.28   1.315 
Bi-214   2435.67   609.30       156.      4557.     1.688     3.11   1.407 
Cs-137   2643.23   661.19        84.        68.     0.025    53.30   1.636 
Eu-154   2886.98   722.11       157.        -5.    -0.002   757.96   1.426s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2904.75   726.56       122.        25.     0.009   130.36   1.429s
Eu-152   3112.91   778.58        98.         7.     0.003   391.81   1.469s
Bi-212   3142.51   785.98       113.       125.     0.046    29.97   1.474 
Tl-208   3443.61   861.23        92.        17.     0.006   155.44   1.532 
Eu-154   3491.41   873.17       114.        -6.    -0.002   480.10   1.541s
Pa-234   3509.65   877.73        97.       -13.    -0.005   224.42   1.547s
Ac-228   3643.35   911.14        86.        98.     0.036    35.99   1.518 
Pa-234   3788.34   947.37        92.        14.     0.005   196.29   1.595s
Eu-152   3857.37   964.61       130.        36.     0.013    95.94   1.608s
Ac-228   3875.02   969.02        77.        71.     0.026    48.38   1.617 
Eu-154   3986.51   996.88        99.         2.     0.001  1324.82   1.631s
Eu-152   4446.97  1111.91        88.        -7.    -0.002   401.10   1.712s
Bi-214   4480.46  1120.27        91.      1036.     0.384     7.28   1.564 
Eu-154   5095.72  1273.94        70.        14.     0.005   171.62   1.818s
Co-60    5327.00  1331.69        49.        -2.    -0.001  1331.17   1.854s
Eu-152   5632.70  1408.02        53.       144.     0.053    21.95   1.900 
K-40     5844.16  1460.81        75.       297.     0.110    15.18   1.778 
Bi-214   7059.55  1764.14        36.       900.     0.333     7.36   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0940E-01                                      5.12E+12             
911.20 6.605E-01  (P 1.454E-01 1.80E+01 2.62E+01 G  
968.96 8.242E-01  (P 2.366E-01 2.42E+01 1.59E+01 G  
338.32 6.616E-01 ?(P 3.590E-01 3.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.190E-01 ?   1.117E+00 1.11E+02 4.10E+00 XA 

Am-241   I   2.4382E-01                                      1.58E+05             
59.54 2.438E-01 &(  3.703E-01 9.35E+01 3.59E+01 G  

Bi-212   N   3.0522E+00                                      5.12E+12             
727.33 5.711E-01  (  5.839E-01 6.52E+01 6.65E+00 G  
785.37 1.792E+01  (  3.548E+00 1.50E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.741E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3405E+01                                      5.84E+05             
609.31 1.341E+01  (P 8.559E-02 1.56E+00 4.55E+01 G  

1120.29 1.421E+01 + P 3.040E-01 3.64E+00 1.49E+01 G  
1764.49 1.725E+01 +   2.680E-01 3.68E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -3.5316E-03                                      1.93E+03             
1332.49-3.532E-03 ?(  3.843E-02 6.66E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.728E-02 1.00E+03 9.98E+01 G  

Cs-137   I   1.1345E-01                                      1.10E+04             
661.66 1.134E-01  (  3.563E-02 2.66E+01 8.50E+01 G  

Eu-152   I   6.0509E-01                                      4.94E+03             
344.28 9.092E-02 ?(  1.695E-01 1.15E+02 2.66E+01 G  
121.78-2.177E-02 &   1.599E-01 4.47E+02 2.84E+01 G  
778.90 8.905E-02 ?(  2.822E-01 1.96E+02 1.30E+01 G  
964.08 4.559E-01 ?(  3.378E-01 4.80E+01 1.45E+01 G  

1112.08-1.026E-01 -   3.326E-01 2.01E+02 1.34E+01 G  
1408.01 1.686E+00  (  1.984E-01 1.10E+01 2.09E+01 G  

Eu-154   I   4.4669E-02                                      3.14E+03             
873.18-9.036E-02 ?(  3.525E-01 2.40E+02 1.22E+01 G  
123.07 2.464E-03 %   1.123E-01 2.77E+03 4.04E+01 G  

1274.43 9.366E-02 ?(  1.260E-01 8.58E+01 3.49E+01 G  
723.30-3.556E-02 +   2.204E-01 3.79E+02 2.00E+01 G  

1004.72 0.000E+00 -   2.987E-01 1.00E+03 1.79E+01 G  
996.25 3.834E-02 &(  4.162E-01 6.62E+02 1.05E+01 G  

K-40     N   7.0394E+00                                      4.57E+11             
1460.82 7.039E+00  (P 4.796E-01 7.59E+00 1.06E+01 G  

Pa-234   N   1.6540E-01                                      1.63E+12             
131.30 3.599E-02 ?(  2.365E-01 4.00E+02 1.82E+01 G  
569.50 3.790E-01 &(  3.548E-01 5.99E+01 9.30E+00 G  
946.00 1.927E-01 &(  3.002E-01 9.81E+01 1.35E+01 G  
880.52-2.098E-01 &   3.757E-01 1.12E+02 1.05E+01 G  
883.24-1.345E-02 %   5.142E-01 2.32E+03 9.70E+00 G  

Pb-212   N   5.1762E-01                                      5.12E+12             
238.63 5.176E-01  (P 9.438E-02 1.33E+01 4.36E+01 G  
300.09 7.709E-01 + P 1.244E+00 9.03E+01 3.18E+00 G  

Pb-214   N   1.4575E+01                                      5.84E+05             
351.93 1.466E+01  (P 1.246E-01 1.49E+00 3.56E+01 G  
295.22 1.462E+01  (P 2.215E-01 2.07E+00 1.84E+01 G  
242.00 1.403E+01  (P 5.499E-01 3.81E+00 7.27E+00 G  

Ra-226   N   1.6207E+01                                      5.84E+05             
186.21 1.621E+01  (  1.313E+00 6.99E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5619E+00                                      1.63E+12             
63.30 1.562E+00 ?(  3.104E+00 1.22E+02 3.75E+00 G  
92.59 4.392E-01 &   1.246E+00 1.73E+02 4.34E+00 G  

Tl-208   N   1.9360E-01                                      5.12E+12             
583.19 1.886E-01  (P 3.622E-02 1.51E+01 8.50E+01 G  
277.37-6.125E-01 - P 6.712E-01 6.87E+01 6.60E+00 G  
860.53 2.275E-01  (P 3.051E-01 7.77E+01 1.24E+01 G  

U-235    N   7.6808E-01                                      2.57E+11             
143.77 2.220E-01 ?(  4.094E-01 1.13E+02 1.09E+01 G  
205.32-1.712E-02 &   8.411E-01 2.98E+03 5.02E+00 G  
163.36 4.078E-01 ?(  8.815E-01 1.32E+02 5.08E+00 G  
185.72 9.050E-01  (  8.066E-02 6.47E+00 5.70E+01 G  

Energy duplication    
93.35 4.406E-01 ?   7.948E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

133 of 295



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.06       765.        42.     0.016   186.92   2.438E-01   
Th-234      63.29       883.        35.     0.013   243.64   1.562E+00   
Th-234      92.54       856.        24.     0.009   346.73   4.392E-01   
U-235       93.35       624.        32.     0.012   221.78   4.406E-01   
Eu-152     122.04       899.       -10.    -0.004   893.95  -2.177E-02   
Pa-234     131.60       851.        10.     0.004   800.14   3.599E-02   
U-235      144.11       943.        39.     0.014   226.16   2.220E-01   
U-235      163.79       928.        33.     0.012   264.68   4.078E-01   
U-235      186.21       918.       792.     0.293    12.94   9.050E-01   
Eu-152     344.15       450.        27.     0.010   229.60   9.092E-02   
Pa-234     571.06       123.        28.     0.010   119.87   3.790E-01   
Eu-154     722.11       157.        -5.    -0.002   757.96  -3.556E-02   
Bi-212     726.56       122.        25.     0.009   130.36   5.711E-01   
Eu-152     778.58        98.         7.     0.003   391.81   8.905E-02   
Bi-212     785.98       113.       125.     0.046    29.97   1.792E+01   
Eu-154     873.17       114.        -6.    -0.002   480.10  -9.036E-02   
Pa-234     877.73        97.       -13.    -0.005   224.42  -2.098E-01   
Pa-234     947.37        92.        14.     0.005   196.29   1.927E-01   
Eu-152     964.61       130.        36.     0.013    95.94   4.559E-01   
Eu-154     996.88        99.         2.     0.001  1324.82   3.834E-02   
Eu-152    1111.91        88.        -7.    -0.002   401.10  -1.026E-01   
Eu-154    1273.94        70.        14.     0.005   171.62   9.366E-02   
Co-60     1331.69        49.        -2.    -0.001  1331.17  -3.532E-03   
Eu-152    1408.02        53.       144.     0.053    21.95   1.686E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0940E-01    7.0940E-01   2.2040E-01    2.2631E-01  1.454E-01
Am-241 #A    2.4379E-01    2.4382E-01   4.5574E-01    4.5609E-01  3.703E-01
Bi-212 #C    3.0522E+00    3.0522E+00   9.1468E-01    9.2794E-01  5.839E-01
Bi-214       1.3405E+01    1.3405E+01   4.1815E-01    7.3918E-01  8.559E-02
Co-60  #A   -3.4972E-03   -3.5316E-03   4.7011E-02    4.7011E-02  3.843E-02
Cs-137       1.1325E-01    1.1345E-01   6.0466E-02    6.0685E-02  3.563E-02
Eu-152 #C    6.0279E-01    6.0509E-01   1.3283E-01    1.3728E-01  1.695E-01
Eu-154 #A    4.4403E-02    4.4669E-02   7.6662E-02    7.6698E-02  3.525E-01
K-40         7.0394E+00    7.0394E+00   1.1313E+00    1.1854E+00  4.796E-01
Pa-234 #A    1.6540E-01    1.6540E-01   1.9827E-01    2.0250E-01  2.365E-01
Pb-212       5.1762E-01    5.1762E-01   1.4059E-01    1.4696E-01  9.438E-02
Pb-214       1.4575E+01    1.4575E+01   4.3369E-01    9.1991E-01  1.246E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Ra-226       1.6206E+01    1.6207E+01   2.2643E+00    2.5170E+00  1.313E+00
Th-234 #A    1.5619E+00    1.5619E+00   3.8056E+00    3.8084E+00  3.104E+00
Tl-208       1.9360E-01    1.9360E-01   6.0770E-02    6.2041E-02  3.622E-02
U-235  #C    7.6808E-01    7.6808E-01   9.9424E-02    1.1102E-01  4.094E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     5.276E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 5.2760986E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243565                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243565 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678239                                                       

Seqnum : 1513125736007.2                               Matrix        : Soil                                                           

File   : 2_20130328_007                                Batch         : 195921                       Time      : 28-MAR-2013 16:00     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma        2 sigma            
Uncert pCi/g   Uncert pCi/g         

Analyte                  Result        RL       Counting        Total       Flags 
Americium-241                    -0.0182        0.0631   .079267        .079278        u      
Bismuth-212                      0.107          0.172    .28003         .28008         u      
Bismuth-214                      -0.00299       0.0353   .0052521       .0052539       u      
Cesium-137                       -0.000746      0.0129   .015783        .015783        u      
Cobalt-60                        0.000526       0.0159   .01943         .01943         u      
Europium-152                     0.0107         0.0386   .032654        .032659        u      
Europium-154                     0.00366        0.121    .0072009       .0072035       u      
Lead-212                         0.0223         0.0236   .030093        .030149        u      
Lead-214                         0.0155         0.0340   .041049        .041058        u      
Potassium-40                     -0.147         0.251    .40344         .4035          u      
Protactinium-234                 0.0110         0.0598   .020621        .020803        u      
Radium-226 (By Bismuth-214)      -0.00299       0.0353   .0052521       .0052539       u      
Thallium-208                     0.00780        0.0154   .016447        .016454        u      
Thorium-232 (By Actinium-228)    -0.0177        0.0611   .1539          .1539          u      
Thorium-234                      0.00416        0.527    .63998         .63998         u      
Uranium-235                      0.00897        0.0935   .021182        .02119         u      

u=use  

Page 1 of 1                                                                                                           1513125736007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678239, 195921, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/1/2013 13:39            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:00:06        Real Time: 2703   sec
Analysis Time: 4/3/2013 19:11            Dead Time: 0.12   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.771E-02      1.539E-01      1.539E-01      6.106E-02
Am-241    #AB   -1.819E-02      7.927E-02      7.928E-02      6.305E-02
Bi-212    #AB    1.070E-01      2.800E-01      2.801E-01      1.720E-01
Bi-214    #AB   -2.990E-03      5.252E-03      5.254E-03      3.527E-02
Co-60     #AB    5.263E-04      1.943E-02      1.943E-02      1.590E-02
Cs-137    #AB   -7.460E-04      1.578E-02      1.578E-02      1.287E-02
Eu-152    #AB    1.074E-02      3.265E-02      3.266E-02      3.859E-02
Eu-154    #AB    3.664E-03      7.201E-03      7.203E-03      1.212E-01
K-40      #AB   -1.467E-01      4.034E-01      4.035E-01      2.509E-01
Pa-234    #AB    1.104E-02      2.062E-02      2.080E-02      5.980E-02
Pb-212    #AB    2.226E-02      3.009E-02      3.015E-02      2.355E-02
Pb-214    #AB    1.554E-02      4.105E-02      4.106E-02      3.397E-02
Ra-226    #AB    1.707E-01      3.219E-01      3.221E-01      2.483E-01
Th-234    #AB    4.159E-03      6.400E-01      6.400E-01      5.267E-01
Tl-208    #AB    7.797E-03      1.645E-02      1.645E-02      1.543E-02
U-235     #AB    8.974E-03      2.118E-02      2.119E-02      9.347E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.624E-01

Analyst: Philip Smith                       Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Sample description                                             
QC678239, 195921, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 16:00:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.22    60.19        21.        -3.    -0.001   435.82   0.835s
Th-234    370.20    92.72        41.        -6.    -0.002   308.34   0.868s
Ac-228    372.74    93.35        41.        -8.    -0.003   245.02   0.869D
U-235     372.74    93.35        41.        -8.    -0.003   245.02   0.869D
Eu-152    489.40   122.54        44.        -6.    -0.002   309.39   0.896s
Eu-154    489.23   122.50        42.        -6.    -0.002   301.18   0.897s
Pa-234    522.97   130.94        53.        -9.    -0.003   240.33   0.905s
U-235     575.99   144.20        48.        -3.    -0.001   611.45   0.917s
U-235     654.11   163.75        33.         5.     0.002   338.65   0.936s
U-235     742.69   185.91        38.         3.     0.001   568.67   0.958s
Ra-226    745.58   186.63        33.         9.     0.003   188.57   0.958s
U-235     820.18   205.30        28.         6.     0.002   281.81   0.976s
Pb-212    953.42   238.63        36.        13.     0.005    95.48   1.007s
Tl-208   1108.43   277.40        28.         7.     0.003   196.52   1.043s
Eu-152   1375.10   344.10        23.        -1.     0.000  1761.54   1.104s
Pb-214   1409.61   352.73        31.         6.     0.002   126.01   1.111s
Pa-234   2277.13   569.66        11.         4.     0.002   227.22   1.300s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2329.90   582.85        18.         1.     0.000   212.71   1.312s
Eu-154   2889.36   722.71         6.         4.     0.002   196.52   1.426s
Bi-212   2910.05   727.88        10.         2.     0.001   397.07   1.429s
Eu-152   3112.57   778.50         9.         3.     0.001   303.92   1.469s
Bi-212   3140.33   785.44        10.         3.     0.001   340.69   1.474s
Tl-208   3443.51   861.20        13.        -4.    -0.002   393.33   1.532s
Eu-154   3492.60   873.47        13.        -3.    -0.001   365.43   1.541s
Pa-234   3516.37   879.41        17.        -2.    -0.001   637.51   1.547s
Pa-234   3532.01   883.32        12.         2.     0.001   452.17   1.549s
Ac-228   3641.51   910.68        15.        -3.    -0.001   258.94   1.570s
Eu-154   3986.21   996.80        14.        -3.    -0.001   396.95   1.631s
Co-60    4693.88  1173.58         7.        -2.    -0.001   421.92   1.753s
K-40     5845.16  1461.06        20.        -6.    -0.002    71.04   1.931s
Bi-214   7060.17  1764.30         2.         3.     0.001   175.66   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.7708E-02                                      5.12E+12             
911.20-1.771E-02 ?(P 6.106E-02 1.29E+02 2.62E+01 G  
968.96-1.718E-03 % P 1.100E-01 5.04E+02 1.59E+01 G  
338.32-2.604E-02 % P 9.193E-02 6.61E+02 1.14E+01 G  

Energy duplication    
93.35-1.505E-01 +   2.904E-01 1.23E+02 4.10E+00 XA 

Am-241   I  -1.8188E-02                                      1.58E+05             
59.54-1.819E-02 ?(  6.305E-02 2.18E+02 3.59E+01 G  

Bi-212   N   1.0704E-01                                      5.12E+12             
727.33 5.559E-02 ?(  1.720E-01 1.99E+02 6.65E+00 G  
785.37 4.153E-01 &(  1.093E+00 1.70E+02 1.11E+00 G  

1620.74-9.153E-03 %   8.790E-01 5.85E+03 1.51E+00 G  

Bi-214   N  -2.9899E-03                                      5.84E+05             
609.31-2.501E-02 %(P 3.527E-02 1.53E+03 4.55E+01 G  

1120.29-3.012E-02 % P 4.772E-02 1.00E+03 1.49E+01 G  
1764.49 6.244E-02 ?(  6.974E-02 8.78E+01 1.53E+01 G  

Co-60    T   5.2633E-04                                      1.93E+03             
1332.49 5.263E-04 %(  1.590E-02 1.85E+03 1.00E+02 G  
1173.23-4.152E-03 +   1.356E-02 2.11E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -7.4595E-04                                      1.10E+04             
661.66-7.459E-04 &(  1.287E-02 1.06E+03 8.50E+01 G  

Eu-152   I   1.0744E-02                                      4.94E+03             
344.28-2.682E-03 &(  3.859E-02 8.81E+02 2.66E+01 G  
121.78-1.456E-02 +   3.585E-02 1.55E+02 2.84E+01 G  
778.90 3.827E-02 ?(  8.881E-02 1.52E+02 1.30E+01 G  
964.08 0.000E+00 -   1.348E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.713E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.065E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.6643E-03                                      3.14E+03             
873.18-4.246E-02 ?(  1.212E-01 1.83E+02 1.22E+01 G  
123.07-1.025E-02 +   2.453E-02 1.51E+02 4.04E+01 G  

1274.43 0.000E+00 +   7.977E-02 1.00E+03 3.49E+01 G  
723.30 3.166E-02 ?(  4.437E-02 9.83E+01 2.00E+01 G  

1004.72 0.000E+00 -   2.520E-02 1.00E+03 1.79E+01 G  
996.25-5.093E-02 +   1.588E-01 1.98E+02 1.05E+01 G  

K-40     N  -1.4670E-01                                      4.57E+11             
1460.82-1.467E-01 ?(P 2.509E-01 3.55E+01 1.06E+01 G  

Pa-234   N   1.1043E-02                                      1.63E+12             
131.30-3.145E-02 &(  5.980E-02 1.20E+02 1.82E+01 G  
569.50 6.229E-02 ?(  1.060E-01 1.14E+02 9.30E+00 G  
946.00 0.000E+00 -   1.346E-01 1.00E+03 1.35E+01 G  
880.52-3.087E-02 +   1.578E-01 3.19E+02 1.05E+01 G  
883.24 4.165E-02 &(  1.484E-01 2.26E+02 9.70E+00 G  

Pb-212   N   2.2256E-02                                      5.12E+12             
238.63 2.226E-02 ?(P 2.355E-02 4.77E+01 4.36E+01 G  
300.09-8.921E-02 % P 2.839E-01 1.65E+03 3.18E+00 G  

Pb-214   N   1.5542E-02                                      5.84E+05             
351.93 1.554E-02 &(P 3.397E-02 6.30E+01 3.56E+01 G  
295.22-2.206E-04 % P 5.554E-02 1.61E+02 1.84E+01 G  
242.00-1.699E-02 & P 1.351E-01 1.08E+04 7.27E+00 G  

Ra-226   N   1.7068E-01                                      5.84E+05             
186.21 1.707E-01 &(  2.483E-01 9.43E+01 3.56E+00 G  

Th-234   N   4.1587E-03                                      1.63E+12             
63.30 4.159E-03 %(  5.267E-01 7.69E+03 3.75E+00 G  
92.59-1.136E-01 +   2.784E-01 1.54E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.7966E-03                                      5.12E+12             
583.19 1.309E-03 ?(P 1.543E-02 1.06E+02 8.50E+01 G  
277.37 9.134E-02  (P 1.497E-01 9.83E+01 6.60E+00 G  
860.53-5.665E-02 + P 1.174E-01 1.97E+02 1.24E+01 G  

U-235    N   8.9741E-03                                      2.57E+11             
143.77-1.887E-02 ?(  9.347E-02 3.06E+02 1.09E+01 G  
205.32 7.614E-02 &(  1.686E-01 1.41E+02 5.02E+00 G  
163.36 6.252E-02 &(  1.682E-01 1.69E+02 5.08E+00 G  
185.72 3.631E-03 ?(  1.667E-02 2.84E+02 5.70E+01 G  

Energy duplication    
93.35-1.072E-01 +   2.067E-01 1.23E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.19        21.        -3.    -0.001   435.82  -1.819E-02   
Th-234      92.72        41.        -6.    -0.002   308.34  -1.136E-01   
Ac-228      93.35        41.        -8.    -0.003   245.02  -1.505E-01   
U-235       93.35        41.        -8.    -0.003   245.02  -1.072E-01   
Eu-152     122.54        44.        -6.    -0.002   309.39  -1.456E-02   
Eu-154     122.50        42.        -6.    -0.002   301.18  -1.025E-02   
Pa-234     130.94        53.        -9.    -0.003   240.33  -3.145E-02   
U-235      144.20        48.        -3.    -0.001   611.45  -1.887E-02   
U-235      163.75        33.         5.     0.002   338.65   6.252E-02   
U-235      185.91        38.         3.     0.001   568.67   3.631E-03   
Ra-226     186.63        33.         9.     0.003   188.57   1.707E-01   
U-235      205.30        28.         6.     0.002   281.81   7.614E-02   
Pb-212     238.63        36.        13.     0.005    95.48   2.226E-02  P
Tl-208     277.40        28.         7.     0.003   196.52   9.134E-02  P
Eu-152     344.10        23.        -1.     0.000  1761.54  -2.682E-03   
Pb-214     352.73        31.         6.     0.002   126.01   1.554E-02  P
Pa-234     569.66        11.         4.     0.002   227.22   6.229E-02   
Tl-208     582.85        18.         1.     0.000   212.71   1.309E-03  P
Eu-154     722.71         6.         4.     0.002   196.52   3.166E-02   
Bi-212     727.88        10.         2.     0.001   397.07   5.559E-02   
Eu-152     778.50         9.         3.     0.001   303.92   3.827E-02   
Bi-212     785.44        10.         3.     0.001   340.69   4.153E-01   
Tl-208     861.20        13.        -4.    -0.002   393.33  -5.665E-02  P
Eu-154     873.47        13.        -3.    -0.001   365.43  -4.246E-02   
Pa-234     879.41        17.        -2.    -0.001   637.51  -3.087E-02   
Pa-234     883.32        12.         2.     0.001   452.17   4.165E-02   
Ac-228     910.68        15.        -3.    -0.001   258.94  -1.771E-02  P
Eu-154     996.80        14.        -3.    -0.001   396.95  -5.093E-02   
Co-60     1173.58         7.        -2.    -0.001   421.92  -4.152E-03   
K-40      1461.06        20.        -6.    -0.002    71.04  -1.467E-01  P
Bi-214    1764.30         2.         3.     0.001   175.66   6.244E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.7708E-02   -1.7708E-02   1.5390E-01    1.5390E-01  6.106E-02
Am-241 #A   -1.8186E-02   -1.8188E-02   7.9267E-02    7.9278E-02  6.305E-02
Bi-212 #A    1.0704E-01    1.0704E-01   2.8003E-01    2.8008E-01  1.720E-01
Bi-214 #A   -2.9898E-03   -2.9899E-03   5.2521E-03    5.2539E-03  3.527E-02
Co-60  #A    5.2122E-04    5.2633E-04   1.9430E-02    1.9430E-02  1.590E-02

144 of 295



ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Cs-137 #A   -7.4467E-04   -7.4595E-04   1.5783E-02    1.5783E-02  1.287E-02
Eu-152 #A    1.0703E-02    1.0744E-02   3.2654E-02    3.2659E-02  3.859E-02
Eu-154 #A    3.6425E-03    3.6643E-03   7.2009E-03    7.2035E-03  1.212E-01
K-40   #A   -1.4670E-01   -1.4670E-01   4.0344E-01    4.0350E-01  2.509E-01
Pa-234 #A    1.1043E-02    1.1043E-02   2.0621E-02    2.0803E-02  5.980E-02
Pb-212 #A    2.2256E-02    2.2256E-02   3.0093E-02    3.0149E-02  2.355E-02
Pb-214 #A    1.5541E-02    1.5542E-02   4.1049E-02    4.1058E-02  3.397E-02
Ra-226 #A    1.7067E-01    1.7068E-01   3.2186E-01    3.2206E-01  2.483E-01
Th-234 #A    4.1587E-03    4.1587E-03   6.3998E-01    6.3998E-01  5.267E-01
Tl-208 #A    7.7966E-03    7.7966E-03   1.6447E-02    1.6454E-02  1.543E-02
U-235  #A    8.9741E-03    8.9741E-03   2.1182E-02    2.1190E-02  9.347E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

147 of 295



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:34:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0167 +0.250076*Channel -1.9479e-008*Channel**2

FWHM (ch) =   3.1795 +0.001062*Channel -4.25597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.80 -0.02%      0.91     0.92   -1.70%
978.47      244.70   244.66  0.02%      1.07     1.04    2.42%

1376.98      344.28   344.30 -0.00%      1.13     1.14   -0.49%
3115.63      778.90   778.94 -0.00%      1.51     1.52   -0.77%
3856.23      964.08   964.05  0.00%      1.67     1.66    0.38%
5632.90     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

160 of 295



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

195 of 295



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/1/2013  Time: 07:56:14

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1105 +0.250252*Channel -5.10419e-008*Channel**2

FWHM (ch) =   3.2290 +0.000917*Channel -2.47918e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.88 -0.08%      0.90     0.92   -1.67%
977.39      244.70   244.65  0.02%      1.04     1.03    1.42%

1375.17      344.28   344.15  0.04%      1.11     1.11    0.08%
3114.35      778.90   778.99 -0.01%      1.49     1.46    1.92%
3855.04      964.08   964.08 -0.00%      1.56     1.60   -2.42%
5632.33     1408.01  1407.99  0.00%      1.91     1.90    0.45%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/2/2013  Time: 07:31:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0933 +0.250247*Channel -5.18426e-008*Channel**2

FWHM (ch) =   3.1557 +0.000954*Channel -2.60612e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.73      121.78   121.88 -0.08%      0.89     0.90   -1.29%
977.50      244.70   244.66  0.02%      1.01     1.02   -0.34%

1375.25      344.28   344.15  0.04%      1.13     1.11    2.00%
3114.52      778.90   778.99 -0.01%      1.47     1.47    0.26%
3855.24      964.08   964.08 -0.00%      1.59     1.61   -1.08%
5632.62     1408.01  1407.99  0.00%      1.93     1.92    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/3/2013  Time: 07:30:50

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0546 +0.250260*Channel -5.46793e-008*Channel**2

FWHM (ch) =   3.0850 +0.001048*Channel -5.43919e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.88 -0.08%      0.88     0.90   -1.91%
977.61      244.70   244.66  0.02%      1.02     1.02    0.04%

1375.39      344.28   344.15  0.04%      1.14     1.11    2.70%
3114.61      778.90   778.99 -0.01%      1.43     1.46   -1.42%
3855.36      964.08   964.08 -0.00%      1.58     1.58    0.19%
5632.85     1408.01  1407.99  0.00%      1.82     1.81    0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:23:24
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:23:24
Live time:                600
Real time:                630
Dead time:                  4.75 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    16997.   1.21   1.18  1.892E-02
45.49     7128.   1.86   0.84  1.873E-02
46.82     1898.   6.78   0.84  1.868E-02
121.80    88948.   0.36   0.91  1.612E-02   121.78  28.410  9.901E-01 QA122 
244.65    17674.   0.93   1.07  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.86      975.   8.51   1.01  1.073E-02
344.30    49368.   0.48   1.14  9.599E-03   344.28  26.590  9.860E-01 Qa344 
367.69     1658.   4.31   1.14  9.357E-03
411.20     3559.   2.08   1.20  8.907E-03
444.05     4931.   1.96   1.21  8.566E-03
488.68      523.  11.55   1.09  8.104E-03
564.04      550.  11.39   1.46  7.323E-03
586.32      569.  11.12   1.10  7.093E-03
678.59      513.  10.04   1.69  6.137E-03
688.72      998.   7.58   1.59  6.032E-03
719.35      340.  13.79   1.25  5.715E-03
778.93    13182.   1.03   1.51  5.098E-03   778.90  12.970  1.016E+00 Qa779 
810.62      438.  13.91   1.67  4.977E-03
867.36     3790.   2.59   1.58  4.762E-03
964.04    12376.   1.06   1.67  4.394E-03   964.08  14.500  9.903E-01 Qa964 

1004.93      629.   9.95   1.41  4.294E-03
1085.93     7979.   1.22   1.75  4.096E-03
1089.89     1299.   4.35   1.75  4.086E-03
1112.07    10598.   1.15   1.79  4.032E-03
1212.94     1057.   5.36   1.92  3.786E-03
1299.22     1077.   4.02   1.98  3.575E-03
1408.00    13581.   0.89   1.96  3.309E-03  1408.01  20.850  1.003E+00 Qa1408

210 of 295



ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    39.99      9500.     16997. 8.986E+05    2.43   1.179  -      s 
181.99    45.50      5261.      7128. 3.806E+05    3.73   0.843  -       D
187.28    46.82      7342.      1898. 1.016E+05   13.57   0.844  -       D

1183.24   295.86      1909.       975. 9.090E+04   17.03   1.011  -        
1470.54   367.69      1188.      1658. 1.772E+05    8.61   1.142  -      s 
1644.57   411.16       947.      3559. 3.995E+05    4.15   1.203  -       D
1775.96   444.05      1306.      4931. 5.757E+05    3.93   1.211  -        
1954.51   488.68      1075.       523. 6.449E+04   23.09   1.087  -        
2255.96   564.04      1206.       550. 7.510E+04   22.79   1.459  -        
2345.05   586.32      1146.       569. 8.022E+04   22.25   1.104  -        
2714.16   678.59       792.       513. 8.356E+04   20.08   1.693  -        
2754.70   688.72      1274.       998. 1.654E+05   15.15   1.590  -      s 
2877.23   719.35       746.       340. 5.958E+04   27.58   1.251  -        
3242.36   810.62       932.       438. 8.790E+04   27.81   1.666  -      s 
3469.38   867.36      1426.      3790. 7.960E+05    5.18   1.577  -        
4019.84  1004.93       699.       629. 1.464E+05   19.91   1.415  -        
4343.92  1085.86       759.      7967. 1.945E+06    2.44   1.747  -       D
4359.77  1089.82       968.      1278. 3.127E+05    8.87   1.750  -       D
4448.54  1112.07       852.     10598. 2.628E+06    2.30   1.794  -        
4852.18  1212.94       459.      1057. 2.793E+05   10.72   1.925  -      s 
5197.47  1299.22       164.      1077. 3.013E+05    8.05   1.982  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.80      5673.     88948.   148.246     0.73   0.907 
Qa-245    978.46   244.65      2992.     17674.    29.458     1.86   1.071 
Qa-344   1376.98   344.30      2268.     49368.    82.279     0.97   1.135 
Qa-779   3115.61   778.93      1275.     13182.    21.970     2.05   1.509 
Qa-964   3856.23   964.04      1032.     12376.    20.626     2.12   1.667 
Qa-1408  5632.81  1408.00       211.     13581.    22.635     1.79   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9012E-01                                      4.94E+03             
121.78 9.901E-01  (  1.954E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.221E-03 9.29E-01 7.55E+00 G  

Qa-344       9.8597E-01                                      4.94E+03             
344.28 9.860E-01  (  2.216E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.415E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9032E-01                                      4.94E+03             
964.08 9.903E-01  (  5.991E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0034E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.502E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7486E-01    9.9012E-01   7.2278E-03    1.1327E-01  1.954E-03
Qa-245       8.8473E-01    1.0013E+00   1.8601E-02    1.1581E-01  7.221E-03
Qa-344       8.7120E-01    9.8597E-01   9.5619E-03    1.1297E-01  2.216E-03
Qa-779       8.9802E-01    1.0163E+00   2.0850E-02    1.1789E-01  6.415E-03
Qa-964       8.7504E-01    9.9032E-01   2.1006E-02    1.1499E-01  5.991E-03
Qa-1408      8.8662E-01    1.0034E+00   1.7929E-02    1.1595E-01  2.502E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.2 to  2035.3 keV)     5.290E+00  uCi           
Total Decayed Activity ( 1096.2 to  2035.3 keV) 5.9874578E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130401001_QCAsLeft                                                        
Acquired: 4/1/2013 07:45:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:56:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130401001_QCAsLeft.An1

Acquisition information
Start time:                 4/1/2013 07:45:26
Live time:                600
Real time:                630
Dead time:                  4.70 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0591

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10634.   1.54   1.10  1.774E-02
45.48     5627.   1.96   0.85  1.759E-02
46.87     1533.   7.61   0.85  1.755E-02
121.88    85286.   0.37   0.90  1.556E-02   121.78  28.410  9.831E-01 QA122 
244.65    17680.   0.93   1.04  1.231E-02   244.70   7.550  9.700E-01 Qa245 
295.86      984.   7.86   1.14  1.099E-02
344.15    50196.   0.48   1.11  9.739E-03   344.28  26.590  9.885E-01 Qa344 
367.55     1818.   4.48   1.08  9.494E-03
411.00     3652.   2.39   1.17  9.043E-03
443.87     4815.   2.00   1.21  8.701E-03
488.63      693.   9.31   1.43  8.236E-03
564.25      615.  12.17   1.31  7.449E-03
586.36      601.  10.97   1.36  7.220E-03
674.69      233.  18.47   1.38  6.303E-03
678.69      529.   8.97   1.38  6.261E-03
688.64     1110.   6.34   1.28  6.156E-03
778.99    13500.   1.01   1.49  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.48      350.  14.49   1.42  5.102E-03
867.42     4036.   2.37   1.52  4.894E-03
919.35      394.  12.68   1.33  4.704E-03
964.07    12826.   0.99   1.56  4.540E-03   964.08  14.500  9.933E-01 Qa964 

1005.28      686.   7.56   1.38  4.431E-03
1085.92     8287.   1.19   1.68  4.219E-03
1089.91     1435.   3.85   1.69  4.209E-03
1112.03    11080.   1.09   1.70  4.150E-03
1212.91     1107.   5.16   1.91  3.885E-03
1299.14     1122.   4.17   2.03  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    14020.   0.87   1.91  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.96      5999.     10634. 5.995E+05    3.08   1.104  -      s 
181.29    45.44      3268.      5627. 3.199E+05    3.92   0.849  -       D
186.86    46.83      6044.      1533. 8.734E+04   15.22   0.851  -       D

1182.09   295.86      1720.       984. 8.952E+04   15.71   1.140  -      s 
1468.73   367.55      1421.      1818. 1.915E+05    8.97   1.075  -      s 
1642.44   411.00      1243.      3652. 4.039E+05    4.78   1.171  -        
1773.88   443.87      1318.      4815. 5.534E+05    4.00   1.213  -        
1952.89   488.63      1119.       693. 8.411E+04   18.63   1.427  -      s 
2255.33   564.25      1511.       615. 8.254E+04   24.34   1.311  -        
2343.76   586.36      1205.       601. 8.319E+04   21.93   1.363  -        
2712.63   678.57      1060.       557. 8.890E+04   22.58   1.340  -        
2752.90   688.64      1066.      1110. 1.803E+05   12.67   1.277  -        
3240.36   810.48       768.       350. 6.867E+04   28.97   1.419  -        
3468.21   867.42      1287.      4036. 8.247E+05    4.75   1.521  -        
3676.02   919.35       658.       394. 8.381E+04   25.36   1.327  -        
4019.93  1005.28       501.       686. 1.548E+05   15.12   1.383  -      s 
4342.70  1085.84       717.      8287. 1.964E+06    2.38   1.685  -       D
4358.68  1089.83       808.      1435. 3.409E+05    7.70   1.687  -       D
4447.22  1112.03       742.     11080. 2.670E+06    2.17   1.699  -        
4851.10  1212.91       448.      1107. 2.848E+05   10.32   1.911  -      s 
5196.38  1299.14       209.      1122. 3.067E+05    8.34   2.031  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.88      5035.     85286.   142.143     0.74   0.903 
Qa-245    977.37   244.65      3018.     17680.    29.467     1.86   1.041 
Qa-344   1375.16   344.15      1970.     50196.    83.660     0.95   1.113 
Qa-779   3114.35   778.99      1284.     13500.    22.500     2.02   1.490 
Qa-964   3855.01   964.07       797.     12826.    21.377     1.98   1.562 
Qa-1408  5632.22  1407.97       169.     14020.    23.366     1.74   1.913 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8311E-01                                      4.94E+03             
121.78 9.831E-01  (  1.906E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7003E-01                                      4.94E+03             
244.70 9.700E-01  (  7.022E-03 9.30E-01 7.55E+00 G  

Qa-344       9.8846E-01                                      4.94E+03             
344.28 9.885E-01  (  2.036E-03 4.76E-01 2.66E+01 G  

Qa-779       1.0169E+00                                      4.94E+03             
778.90 1.017E+00  (  6.289E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9334E-01                                      4.94E+03             
964.08 9.933E-01  (  5.093E-03 9.89E-01 1.45E+01 G  

Qa-1408      1.0167E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.198E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6867E-01    9.8311E-01   7.2864E-03    1.1247E-01  1.906E-03
Qa-245       8.5711E-01    9.7003E-01   1.8042E-02    1.1220E-01  7.022E-03
Qa-344       8.7339E-01    9.8846E-01   9.4103E-03    1.1324E-01  2.036E-03
Qa-779       8.9855E-01    1.0169E+00   2.0567E-02    1.1790E-01  6.289E-03
Qa-964       8.7770E-01    9.9334E-01   1.9649E-02    1.1509E-01  5.093E-03
Qa-1408      8.9836E-01    1.0167E+00   1.7644E-02    1.1740E-01  2.198E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.274E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9685850E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130402001_QCAsLeft                                                        
Acquired: 4/2/2013 07:20:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130402001_QCAsLeft.An1

Acquisition information
Start time:                 4/2/2013 07:20:31
Live time:                600
Real time:                627
Dead time:                  4.35 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10778.   1.46   1.09  1.774E-02
45.48     5480.   2.05   0.83  1.759E-02
46.85     1504.   7.91   0.83  1.756E-02
121.88    86722.   0.37   0.89  1.556E-02   121.78  28.410  9.998E-01 QA122 
244.66    17895.   0.93   1.01  1.231E-02   244.70   7.550  9.819E-01 Qa245 
295.90      929.   8.15   1.12  1.099E-02
344.15    50180.   0.47   1.13  9.740E-03   344.28  26.590  9.883E-01 Qa344 
367.53     1654.   4.40   1.24  9.494E-03
411.01     3710.   2.40   1.23  9.042E-03
443.89     4831.   2.12   1.24  8.701E-03
488.68      535.  12.09   0.99  8.235E-03
563.90      502.  12.04   1.14  7.453E-03
586.27      590.  10.55   1.45  7.220E-03
678.72      479.   9.74   1.39  6.259E-03
688.68      908.   7.54   1.28  6.156E-03
719.33      363.  15.95   0.83  5.837E-03
778.98    13447.   1.02   1.47  5.218E-03   778.90  12.970  1.013E+00 Qa779 
810.46      329.  16.53   1.63  5.102E-03
867.43     4104.   2.24   1.46  4.894E-03
919.15      460.  10.70   1.52  4.704E-03
964.14    12545.   0.94   1.61  4.540E-03   964.08  14.500  9.717E-01 Qa964 

1005.09      694.   7.00   1.72  4.432E-03
1085.92     8332.   1.17   1.70  4.219E-03
1089.85     1443.   3.82   1.70  4.209E-03
1112.04    11073.   1.06   1.65  4.150E-03
1212.96     1129.   4.62   1.83  3.885E-03
1299.18     1111.   3.53   1.70  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13929.   0.88   1.94  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
1457.52      402.   5.18   1.48  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.38    39.98      5532.     10778. 6.077E+05    2.91   1.091  -      s 
181.35    45.42      3548.      5480. 3.115E+05    4.09   0.833  -       D
186.84    46.79      6334.      1504. 8.569E+04   15.83   0.834  -       D

1182.35   295.90      1717.       929. 8.455E+04   16.31   1.119  -        
1468.73   367.53      1216.      1654. 1.742E+05    8.80   1.237  -      s 
1642.60   411.01      1288.      3710. 4.103E+05    4.81   1.235  -        
1774.08   443.89      1523.      4831. 5.553E+05    4.24   1.240  -        
1953.19   488.68      1176.       535. 6.497E+04   24.17   0.987  -        
2254.06   563.90      1166.       502. 6.733E+04   24.08   1.142  -      s 
2343.55   586.27      1096.       590. 8.171E+04   21.11   1.449  -        
2713.33   678.71      1012.       507. 8.096E+04   23.82   1.340  -        
2753.19   688.68      1114.       908. 1.476E+05   15.09   1.276  -        
2875.84   719.33       996.       363. 6.219E+04   31.89   0.828  -      s 
3240.43   810.46       876.       329. 6.448E+04   33.06   1.634  -      s 
3468.42   867.43      1137.      4104. 8.387E+05    4.47   1.461  -        
3675.42   919.15       614.       460. 9.783E+04   21.40   1.523  -        
4019.37  1005.09       440.       694. 1.567E+05   14.01   1.718  -      s 
4342.94  1085.83       584.      8332. 1.975E+06    2.34   1.701  -       D
4358.66  1089.76       797.      1443. 3.428E+05    7.64   1.703  -       D
4447.50  1112.04       621.     11073. 2.668E+06    2.11   1.652  -        
4851.55  1212.96       360.      1129. 2.905E+05    9.23   1.828  -        
5196.82  1299.18       110.      1111. 3.037E+05    7.07   1.698  -        
5831.00  1457.52         7.       402. 1.240E+05   10.36   1.475  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

243 of 295



ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:31:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.73   121.88      5026.     86722.   144.538     0.73   0.893 
Qa-245    977.49   244.66      3146.     17895.    29.825     1.87   1.014 
Qa-344   1375.25   344.15      1860.     50180.    83.633     0.95   1.128 
Qa-779   3114.48   778.98      1324.     13447.    22.412     2.04   1.475 
Qa-964   3855.24   964.08       865.     12815.    21.359     2.01   1.595 
Qa-1408  5632.49  1407.96       206.     13929.    23.214     1.76   1.936 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9981E-01                                      4.94E+03             
121.78 9.998E-01  (  1.904E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8195E-01                                      4.94E+03             
244.70 9.819E-01  (  7.171E-03 9.34E-01 7.55E+00 G  

Qa-344       9.8828E-01                                      4.94E+03             
344.28 9.883E-01  (  1.979E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0131E+00                                      4.94E+03             
778.90 1.013E+00  (  6.387E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9263E-01                                      4.94E+03             
964.08 9.926E-01  (  5.307E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.428E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8330E-01    9.9981E-01   7.3386E-03    1.1438E-01  1.904E-03
Qa-245       8.6752E-01    9.8195E-01   1.8351E-02    1.1359E-01  7.171E-03
Qa-344       8.7311E-01    9.8828E-01   9.3631E-03    1.1321E-01  1.979E-03
Qa-779       8.9504E-01    1.0131E+00   2.0701E-02    1.1750E-01  6.387E-03
Qa-964       8.7696E-01    9.9263E-01   1.9919E-02    1.1506E-01  5.307E-03
Qa-1408      8.9251E-01    1.0102E+00   1.7779E-02    1.1669E-01  2.428E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9860058E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130403001_QCAsLeft                                                        
Acquired: 4/3/2013 07:20:03
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.44      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.83      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130403001_QCAsLeft.An1

Acquisition information
Start time:                 4/3/2013 07:20:03
Live time:                600
Real time:                628
Dead time:                  4.48 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0584

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.95    10617.   1.50   1.12  1.774E-02
45.46     5274.   2.10   0.82  1.759E-02
46.81     1564.   7.54   0.82  1.756E-02
121.88    85523.   0.37   0.88  1.556E-02   121.78  28.410  9.861E-01 QA122 
244.66    17719.   0.93   1.02  1.231E-02   244.70   7.550  9.724E-01 Qa245 
295.84     1037.   7.23   1.06  1.099E-02
344.15    50478.   0.48   1.14  9.739E-03   344.28  26.590  9.943E-01 Qa344 
367.50     1691.   4.42   1.05  9.495E-03
411.03     3593.   2.29   1.20  9.042E-03
443.90     4716.   2.11   1.15  8.701E-03
488.64      682.   9.17   1.05  8.235E-03
564.04      689.   7.46   1.29  7.451E-03
586.28      670.   9.37   1.55  7.220E-03
678.67      477.  13.33   1.39  6.260E-03
688.68     1050.   6.72   1.49  6.156E-03
719.58      375.  14.29   1.21  5.835E-03
778.97    13193.   1.00   1.44  5.218E-03   778.90  12.970  9.941E-01 Qa779 
867.45     3965.   2.52   1.61  4.894E-03
919.26      441.  11.84   1.40  4.704E-03
964.06    12896.   0.98   1.58  4.540E-03   964.08  14.500  9.990E-01 Qa964 

1005.07      673.   7.24   1.53  4.432E-03
1085.92     8237.   1.19   1.65  4.219E-03
1089.87     1348.   4.06   1.65  4.209E-03
1112.04    11256.   1.08   1.76  4.150E-03
1212.93     1086.   5.09   1.59  3.885E-03
1299.10     1115.   3.73   1.90  3.658E-03
1407.95    13933.   0.87   1.83  3.372E-03  1408.01  20.850  1.011E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.49      335.   5.82   1.64  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.44    39.95      5622.     10617. 5.986E+05    2.99   1.119  -      s 
181.45    45.39      3489.      5274. 2.998E+05    4.20   0.819  -       D
186.84    46.74      6169.      1564. 8.911E+04   15.07   0.821  -       D

1182.22   295.84      1638.      1037. 9.439E+04   14.46   1.057  -      s 
1468.74   367.50      1254.      1691. 1.781E+05    8.83   1.045  -      s 
1642.78   411.03      1096.      3593. 3.973E+05    4.58   1.201  -        
1774.22   443.90      1427.      4716. 5.420E+05    4.21   1.154  -        
1953.14   488.64      1040.       682. 8.275E+04   18.34   1.049  -        
2254.70   564.07       976.       689. 9.247E+04   14.92   1.293  -       D
2343.66   586.28      1090.       670. 9.279E+04   18.74   1.553  -        
2713.25   678.67      1113.       477. 7.617E+04   26.66   1.387  -        
2753.29   688.68      1122.      1050. 1.706E+05   13.43   1.490  -        
2876.91   719.58       893.       375. 6.431E+04   28.58   1.214  -        
3468.63   867.45      1430.      3965. 8.102E+05    5.04   1.614  -        
3675.97   919.26       672.       441. 9.375E+04   23.68   1.402  -        
4019.41  1005.07       459.       673. 1.519E+05   14.47   1.532  -        
4343.07  1085.84       683.      8237. 1.952E+06    2.38   1.652  -       D
4358.91  1089.80       823.      1348. 3.203E+05    8.12   1.654  -       D
4447.64  1112.04       752.     11256. 2.712E+06    2.17   1.762  -        
4851.60  1212.93       449.      1086. 2.796E+05   10.19   1.595  -        
5196.70  1299.10       147.      1115. 3.047E+05    7.47   1.898  -        
5831.11  1457.49         9.       335. 1.035E+05   11.64   1.640  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.84   121.88      4938.     85523.   142.538     0.74   0.880 
Qa-245    977.61   244.66      2997.     17719.    29.532     1.85   1.015 
Qa-344   1375.38   344.15      2005.     50478.    84.130     0.95   1.137 
Qa-779   3114.56   778.97      1148.     13193.    21.988     2.01   1.438 
Qa-964   3855.28   964.06       771.     12896.    21.493     1.97   1.585 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.65  1407.95       187.     13933.    23.221     1.75   1.833 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8612E-01                                      4.94E+03             
121.78 9.861E-01  (  1.888E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7244E-01                                      4.94E+03             
244.70 9.724E-01  (  7.000E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9429E-01                                      4.94E+03             
344.28 9.943E-01  (  2.055E-03 4.75E-01 2.66E+01 G  

Qa-779       9.9408E-01                                      4.94E+03             
778.90 9.941E-01  (  5.948E-03 1.00E+00 1.30E+01 G  

Qa-964       9.9900E-01                                      4.94E+03             
964.08 9.990E-01  (  5.013E-03 9.85E-01 1.45E+01 G  

Qa-1408      1.0107E+00                                      4.94E+03             
1408.01 1.011E+00  (  2.313E-03 8.75E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7108E-01    9.8612E-01   7.2868E-03    1.1281E-01  1.888E-03
Qa-245       8.5900E-01    9.7244E-01   1.8039E-02    1.1247E-01  7.000E-03
Qa-344       8.7830E-01    9.9429E-01   9.4462E-03    1.1390E-01  2.055E-03
Qa-779       8.7811E-01    9.9408E-01   1.9967E-02    1.1523E-01  5.948E-03
Qa-964       8.8246E-01    9.9900E-01   1.9680E-02    1.1573E-01  5.013E-03
Qa-1408      8.9278E-01    1.0107E+00   1.7680E-02    1.1673E-01  2.313E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.5 keV)     5.262E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.5 keV) 5.9566126E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130401002_BG                                                              
Acquired: 4/1/2013 07:45:01
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.03      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:55:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130401002_BG.An1

Acquisition information
Start time:                 4/1/2013 07:45:01
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:34:13
Zero offset:          -0.017 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.948E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 07:55:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.1571E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    1.6368E+01
Pa-234  <    2.7018E+00
Pb-212  <    1.7991E+00
Pb-214  <    3.0314E+00
Ra-226  <    7.8485E+00
Th-234  <    1.1431E+01
Tl-208  <    1.4338E+00
U-235   <    3.2664E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130401002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130401003_BG                                                              
Acquired: 4/1/2013 08:28:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.09      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/1/2013 08:38:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130401003_BG.An1

Acquisition information
Start time:                 4/1/2013 08:28:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/1/2013 07:56:14
Zero offset:           0.111 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.104E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
129.26        8.  35.36   0.36  1.537E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

516.12   129.26         0.         8. 5.205E+02   70.71   0.365 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130401003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.7865E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.1070E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130402002_BG                                                              
Acquired: 4/2/2013 07:37:44
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.08      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130402002_BG.An1

Acquisition information
Start time:                 4/2/2013 07:37:44
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/2/2013 07:31:17
Zero offset:           0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.184E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.66keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.4287E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.9308E+01
Th-234  <    1.0478E+01
Tl-208  <    8.9086E-01
U-235   <    4.7380E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/2/2013 07:47:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130402002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130403002_BG                                                              
Acquired: 4/3/2013 07:38:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130403002_BG.An1

Acquisition information
Start time:                 4/3/2013 07:38:27
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/3/2013 07:30:50
Zero offset:           0.055 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.468E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.

275 of 295



ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.2373E+00
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    5.8029E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/3/2013 07:48:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130403002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503131483

Instrument : HPGE01                           Begun : 04/01/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130401_001  RCCV    QUALITY CONTROL CHEC               04/01/13 07:23 1.0 1          
002  1_20130401_002  RIB     BACKGROUND CONTAMINA               04/01/13 07:45 1.0            
003  1_20130401_003  MSS     243562-011           Soil   195868 04/01/13 08:29 1.0            
004  1_20130401_004  SAMPLE  243563-001           Soil   195868 04/01/13 09:17 1.0            
005  1_20130401_005  SDUP    QC678974             Soil   195868 04/01/13 10:13 1.0            
006  1_20130401_006  SAMPLE  243563-003           Soil   195868 04/01/13 11:26 1.0            
007  1_20130401_007  SAMPLE  243563-006           Soil   195868 04/01/13 12:56 1.0            
008  1_20130401_008  SAMPLE  243565-002           Soil   195921 04/01/13 14:53 1.0            
009  1_20130401_009  SAMPLE  243564-012           Soil   195921 04/01/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513131505

Instrument : HPGE02                           Begun : 04/01/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130401_001     RCCV       QUALITY CONTROL CHEC                          04/01/13 07:45    1.0    1                     

002     2_20130401_002     RIB        BACKGROUND CONTAMINA                          04/01/13 08:08    1.0                          

003     2_20130401_003     RIB        BACKGROUND CONTAMINA                          04/01/13 08:28    1.0                          

004     2_20130401_004     SAMPLE     243562-012               Soil       195868    04/01/13 09:08    1.0                          

005     2_20130401_005     SAMPLE     243563-002               Soil       195868    04/01/13 09:55    1.0                 MASS-    

006     2_20130401_006     SAMPLE     243563-004               Soil       195868    04/01/13 11:28    1.0                          

007     2_20130401_007     MSS        243563-005               Soil       195868    04/01/13 12:58    1.0                          

008     2_20130401_008     SDUP       QC678975                 Soil       195868    04/01/13 14:20    1.0                          

009     2_20130401_009     SAMPLE     243565-001               Soil       195921    04/01/13 15:10    1.0                          

010     2_20130401_010     MSS        243564-011               Soil       195921    04/01/13 16:43    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513132920

Instrument : HPGE02                           Begun : 04/02/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130402_001  RCCV    QUALITY CONTROL CHEC               04/02/13 07:20 1.0 1          
002  2_20130402_002  RIB     BACKGROUND CONTAMINA               04/02/13 07:37 1.0            
003  2_20130402_003  SAMPLE  243565-003           Soil   195921 04/02/13 07:56 1.0            
004  2_20130402_004  SDUP    QC678976             Soil   195921 04/02/13 08:50 1.0            
005  2_20130402_005  SAMPLE  243564-003           Soil   195921 04/02/13 10:11 1.0            
006  2_20130402_006  SAMPLE  243564-002           Soil   195921 04/02/13 10:58 1.0            
007  2_20130402_007  SAMPLE  243564-001           Soil   195921 04/02/13 15:20 1.0            
008  2_20130402_008  SAMPLE  243564-008           Soil   195921 04/02/13 16:06 1.0            
009  2_20130402_009  SAMPLE  243564-007           Soil   195921 04/02/13 16:53 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513134360

Instrument : HPGE02                           Begun : 04/03/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130403_001  RCCV    QUALITY CONTROL CHEC               04/03/13 07:20 1.0 1          
002  2_20130403_002  RIB     BACKGROUND CONTAMINA               04/03/13 07:38 1.0            
003  2_20130403_003  SAMPLE  243564-010           Soil   195921 04/03/13 07:52 1.0            
004  2_20130403_004  SAMPLE  243564-009           Soil   195921 04/03/13 08:57 1.0            
005  2_20130403_005  SDUP    QC678977             Soil   195921 04/03/13 09:49 1.0            
006  2_20130403_006  SAMPLE  243564-006           Soil   195921 04/03/13 11:33 1.0            
007  2_20130403_007  SAMPLE  243564-005           Soil   195921 04/03/13 12:21 1.0            
008  2_20130403_008  SAMPLE  243564-004           Soil   195921 04/03/13 13:08 1.0            
009  2_20130403_009  MSS     243565-006           Soil   195921 04/03/13 14:24 1.0            
010  2_20130403_010  SAMPLE  243565-005           Soil   195921 04/03/13 15:16 1.0            
011  2_20130403_011  SAMPLE  243565-004           Soil   195921 04/03/13 16:20 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 04-APR-2013 13:07

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   

Page 2 of 2

289 of 295



Standards

290 of 295



291 of 295

SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



294 of 295

I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 6, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on May 31, 2013. 

LDC project# 29828J: 

SDG# 

243724 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29828JCov_HPSCT012.wpd 



• I. I. Ii" It Ii I. Ii Ii I. I. I. I. 

LOC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 
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Attachment I 

Sample ID Cross Reference and Data Review Level 
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Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

26-Feb-2013 12-PE-E077 4-16 243724-010 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E0774-17 243724-011 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E0774-10 243724-004 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-13 243724-007 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-09 243724-003 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-18 243724-012 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-09DUP QC679776DUP DUP GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-08 243724-002 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-12 243724-006 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-07 243724-00t N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E077 4-14 243724-008 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E0774-11 243724-005 N GEN PREP HASL300 3 

26-Feb-2013 12-PE-E0774-15 243724-009 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Lab Reporting Batch ID: 243724 

EDD Filename: 243724 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 
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Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 
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Quality Control 
Outlier Reports 

243724 
(No Outliers) 



LDC #: 29828J35 
SDG #: 243724 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

Date: "/'-f ft) 
Page:_\_of _L 

Reviewer: Cfl 
2nd Reviewer:~ 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lirl~tinn A.,..,. 

I. Technical holdino times - Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification .A 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ 0\/0 
VII. Laboratory control samples N l-C5 
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
✓ 

YII i::; .. 1,1 ... ,~~•,~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: '5 

1 12-PE-E077 4-07 11 12-PE-E0774-17 21 

2 12-PE-E077 4-08 12 12-PE-E0774-18 22 

3 12-PE-E077 4-09 13 12-PE-E077 4-09DUP 23 

4 12-PE-E077 4-10 14 24 

5 12-PE-E0774-11 15 25 

6 12-PE-E0774-12 16 26 

7 12-PE-E0774-13 17 27 

8 12-PE-E0774-14 18 28 

9 12-PE-E0774-15 19 29 

10 12-PE-E0774-16 20 30 

,.. 
"" ,.;:;nt!:: 

vi 1-,e:,/ I~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29828J3SW.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243724
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0774-07       243724-001
12-PE-E0774-08       243724-002
12-PE-E0774-09       243724-003
12-PE-E0774-10       243724-004
12-PE-E0774-11       243724-005
12-PE-E0774-12       243724-006
12-PE-E0774-13       243724-007
12-PE-E0774-14       243724-008
12-PE-E0774-15       243724-009
12-PE-E0774-16       243724-010
12-PE-E0774-17       243724-011
12-PE-E0774-18       243724-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/09/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 385

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243724
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/12/13
Samples Received:         02/26/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/12/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243724-004 and 243724-005 were analysed with < 300 grams in the can.

No other analytical problems were encountered.

Page 1 of 1
18.0
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Chain of Custody
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Chain-of-Custody Record PAD 01365 
r■:;;::"l TETRA TECH EC, INC. 

--~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 () 1 n I -.. , \ . ,....._ 
., 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard NIA A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A srr,: Name , ,,J Airbill Number s LABORATORY ID ~ 

i/'t-P Ii )(1 -<<' NIA p Gl.'-t-3"':>flt -, -21..(- i5 
Project Chemist Project Chemist Phone E 

Rick Weingarz 415-615-2733 C l:J.4 'J.'7(3/-1- //JG(Uu_)Tf-1 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION 
T 

12-PE-E077 4-07 2/26/2013 1"'3f(p 1 S1 ~ □ □ 
12-PE-E077 4-08 2/26/2013 ]?, It./ 1 S1 [;,] □ □ 
12-PE-E077 4-09 2/26/2013 \31:t- 1 S1 ~ □ □ 1-\.• .. .o 
12-PE-E077 4-10 2/26/2013 J ';0 '1 1 S1 ~ □ □ 
12-PE-E077 4-11 212612013 1~19 1 S1 ~ □ □ 
12-PE-E077 4-12 2/2612013 \ 315 1 S1 [;,] □ □ 
12-PE-E0774-13 2126/2013 1'308 1 S1 ~ □ □ 
12-PE-E077 4-14 2/26/2013 )3)'7 1 S1 [;,] □ □ 
12-PE-E0774-15 2/26/2013 13~D 1 S1 ~ □ □ 
12-PE-E0774-16 2/26/2013 1?,0'5 1 S1 ~ □ □ 
12-PE-E0774-17 2/26/2013 )'305 1 S1 ~ □ □ 
12-PE-E0774-18 2/26/2013 1'31~ 1 S1 [;,] □ □· 

Date !Received by: (signllJJ4r..e) .. 
.::::2-:JG. I~ CL--~-LA-~-

LABORATORY INSTRUCTIONS/COMMENTS 

Page 1 of 1 

Project Information 

Section 

QF -:..-lJ:5/1~ 
SAMPLE ID 

1111111111 Ill HI RB II! lllilllllll!IDlllll~I 
11111111111111111 ;mllllmllffllll!IIIIHlllllll!I 
111mm11111111111 WI Ill Hm~ IN 1m111111m 111111111111 

1111111 !I 1111111111 ml~ 111m I~ 11111111111 HIii iii I~ 1111 

11111111mo1111m1111111111111~11111n1111111111 

111111111111 I Hiil llll I IIRI ij II~ Iii 1111 NI 1~1111 ffl Ill 
111111111110011111111111 BI~ 11111111111!11111111 MI 
111111 illl ii 11111111 HID~ 111111!11111111111!11111 

llffillllrnl■llll~HIIIIHllllllll!llllillllm 
Ill 11111111111 ml II 1111111 Um! 111111111!111~1111 

lllnlilliffllUllll llilllllllll!IIIIHlll!llllllffi 
llmlllllilllmlHIHlllllllfflllHl 

·_sAMJ'LINGCOMMEl'ffS. 

Time . 4-· ) I Company C s: _.,- ES Unit ijQ774 ..._ I. ".- ' J ~--. 

Date Received by:Jsignature) Systematic 

Time I Company '·· 
ellnquished by: (signature) IDate !Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR LABORATORY) 

I I . I I TEMPERATURE; SAMPLE CONDITION: COOLER SEAL; Company Time Company 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-07                Received:        02/26/13                      
Lab ID:          243724-001                    Prepared:        03/04/13 14:03                
Matrix:          Soil                          Analyzed:        04/04/13 12:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:16                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0598 U        0.169          0.135             0.9     
Bismuth-212                          0.818           0.404          0.203                     
Bismuth-214                          0.385           0.101          0.0505                    
Cesium-137                          -0.00815 U       0.0319         0.0255            0.07    
Cobalt-60                            0.00543 U       0.0215         0.0166            0.03    
Europium-152                         0.00355 U       0.00856        0.0552            0.1     
Europium-154                         0.0249 U        0.0382         0.153             0.2     
Lead-212                             0.553           0.0784         0.0367                    
Lead-214                             0.541           0.0930         0.0465                    
Potassium-40                         6.47            0.854          0.266                     
Protactinium-234                     0.0149 U        0.0849         0.0812                    
Radium-226 (By Bismuth-214)          0.385           0.101          0.0505            0.2     
Thallium-208                         0.241           0.0489         0.0200                    
Thorium-232 (By Actinium-228)        0.505           0.103          0.0797            0.9     
Thorium-234                          0.701 U         0.668          1.11                      
Uranium-235                          0.0562 U        0.0452         0.125             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-08                Received:        02/26/13                      
Lab ID:          243724-002                    Prepared:        03/04/13 14:16                
Matrix:          Soil                          Analyzed:        04/05/13 09:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00278 U       0.154          0.126            0.9     
Bismuth-212                           0.765           0.392          0.249                    
Bismuth-214                           0.669           0.101          0.0344                   
Cesium-137                            0.00731 U       0.0192         0.0148           0.07    
Cobalt-60                             0 U             0.0211         0.0198           0.03    
Europium-152                          0.0556          0.0566         0.0484           0.1     
Europium-154                          0.0349 U        0.175          0.140            0.2     
Lead-212                              0.557           0.0833         0.0426                   
Lead-214                              0.701           0.109          0.0477                   
Potassium-40                          9.91            1.04           0.306                    
Protactinium-234                     -0.0149 U        0.0494         0.0957                   
Radium-226 (By Bismuth-214)           0.669           0.101          0.0344           0.2     
Thallium-208                          0.201           0.0437         0.0169                   
Thorium-232 (By Actinium-228)         0.672           0.132          0.0663           0.9     
Thorium-234                           0.557 U         1.49           1.20                     
Uranium-235                           0.0750 U        0.0312         0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-09                Received:        02/26/13                      
Lab ID:          243724-003                    Prepared:        03/04/13 14:18                
Matrix:          Soil                          Analyzed:        04/05/13 10:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0197 U        0.190          0.156            0.9     
Bismuth-212                           1.09            0.578          0.256                    
Bismuth-214                           0.483           0.0971         0.0423                   
Cesium-137                            0.0212          0.0242         0.0173           0.07    
Cobalt-60                             0.00175 U       0.0135         0.0300           0.03    
Europium-152                          0.00548 U       0.0126         0.0631           0.1     
Europium-154                          0 U             0.0410         0.154            0.2     
Lead-212                              0.547           0.0852         0.0428                   
Lead-214                              0.587           0.102          0.0427                   
Potassium-40                         10.4             1.10           0.321                    
Protactinium-234                      0.0296 U        0.0827         0.0831                   
Radium-226 (By Bismuth-214)           0.483           0.0971         0.0423           0.2     
Thallium-208                          0.175           0.0435         0.0195                   
Thorium-232 (By Actinium-228)         0.560           0.119          0.0778           0.9     
Thorium-234                           0.232 U         0.779          1.06                     
Uranium-235                           0.0763 U        0.0424         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-10                Received:        02/26/13                      
Lab ID:          243724-004                    Prepared:        03/04/13 14:30                
Matrix:          Soil                          Analyzed:        04/05/13 12:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   286 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0357 U        0.178          0.145            0.9     
Bismuth-212                           0.608           0.339          0.167                    
Bismuth-214                           0.396           0.0894         0.0377                   
Cesium-137                           -0.00820 U       0.0250         0.0195           0.07    
Cobalt-60                            -0.00664 U       0.0327         0.0261           0.03    
Europium-152                          0.0435 U        0.0792         0.0496           0.1     
Europium-154                          0.0116 U        0.150          0.122            0.2     
Lead-212                              0.389           0.0739         0.0369                   
Lead-214                              0.391           0.0972         0.0468                   
Potassium-40                          6.93            0.909          0.282                    
Protactinium-234                      0.0293 U        0.0743         0.0946                   
Radium-226 (By Bismuth-214)           0.396           0.0894         0.0377           0.2     
Thallium-208                          0.137           0.0452         0.0219                   
Thorium-232 (By Actinium-228)         0.503           0.127          0.0659           0.9     
Thorium-234                           1.42            1.38           1.05                     
Uranium-235                           0.0305 U        0.0286         0.140            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-11                Received:        02/26/13                      
Lab ID:          243724-005                    Prepared:        03/04/13 14:31                
Matrix:          Soil                          Analyzed:        04/05/13 14:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   287 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:19                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0725 U        0.198          0.160            0.9     
Bismuth-212                           0.389           0.418          0.313                    
Bismuth-214                           0.557           0.105          0.0467                   
Cesium-137                           -0.00585 U       0.0263         0.0209           0.07    
Cobalt-60                             0.0133 U        0.0231         0.0164           0.03    
Europium-152                          0.0567          0.0767         0.0495           0.1     
Europium-154                          0.0995 U        0.154          0.166            0.2     
Lead-212                              0.601           0.0898         0.0442                   
Lead-214                              0.699           0.117          0.0526                   
Potassium-40                          8.35            1.01           0.304                    
Protactinium-234                     -0.0291 U        0.135          0.110                    
Radium-226 (By Bismuth-214)           0.557           0.105          0.0467           0.2     
Thallium-208                          0.204           0.0573         0.0273                   
Thorium-232 (By Actinium-228)         0.664           0.134          0.0849           0.9     
Thorium-234                           0.636 U         0.723          1.33                     
Uranium-235                           0.0578 U        0.0418         0.123            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-12                Received:        02/26/13                      
Lab ID:          243724-006                    Prepared:        03/04/13 14:33                
Matrix:          Soil                          Analyzed:        04/08/13 13:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0671         0.129            0.9     
Bismuth-212                           1.13            0.498          0.230                    
Bismuth-214                           0.569           0.0973         0.0371                   
Cesium-137                           -0.00825 U       0.0285         0.0227           0.07    
Cobalt-60                             0.0122 U        0.0234         0.0231           0.03    
Europium-152                          0.0287 U        0.0667         0.0557           0.1     
Europium-154                          0.0439 U        0.121          0.178            0.2     
Lead-212                              0.532           0.0779         0.0396                   
Lead-214                              0.504           0.0926         0.0405                   
Potassium-40                         13.5             1.13           0.105                    
Protactinium-234                     -0.0415 U        0.115          0.0927                   
Radium-226 (By Bismuth-214)           0.569           0.0973         0.0371           0.2     
Thallium-208                          0.195           0.0484         0.0206                   
Thorium-232 (By Actinium-228)         0.506           0.127          0.0729           0.9     
Thorium-234                           0.473 U         0.477          1.11                     
Uranium-235                           0.0847 U        0.0421         0.139            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-13                Received:        02/26/13                      
Lab ID:          243724-007                    Prepared:        03/04/13 15:24                
Matrix:          Soil                          Analyzed:        04/08/13 13:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00471 U       0.171          0.140            0.9     
Bismuth-212                           0.576           0.471          0.237                    
Bismuth-214                           0.659           0.103          0.0383                   
Cesium-137                           -0.00301 U       0.0309         0.0252           0.07    
Cobalt-60                             0.00966 U       0.0286         0.0222           0.03    
Europium-152                          0.0249 U        0.0640         0.0568           0.1     
Europium-154                          0.0998 U        0.175          0.130            0.2     
Lead-212                              0.650           0.0841         0.0396                   
Lead-214                              0.650           0.0928         0.0505                   
Potassium-40                         12.5             1.15           0.300                    
Protactinium-234                      0.0597 U        0.100          0.107                    
Radium-226 (By Bismuth-214)           0.659           0.103          0.0383           0.2     
Thallium-208                          0.210           0.0452         0.0186                   
Thorium-232 (By Actinium-228)         0.628           0.132          0.0686           0.9     
Thorium-234                           0.749 U         0.594          1.19                     
Uranium-235                           0.0921 U        0.0491         0.159            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-14                Received:        02/26/13                      
Lab ID:          243724-008                    Prepared:        03/04/13 15:25                
Matrix:          Soil                          Analyzed:        04/08/13 14:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:17                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.104 U         0.165          0.130             0.9     
Bismuth-212                          0.883           0.418          0.198                     
Bismuth-214                          0.432           0.0836         0.0350                    
Cesium-137                           0.0133 U        0.0236         0.0178            0.07    
Cobalt-60                            0.0141 U        0.0290         0.0219            0.03    
Europium-152                         0.0122 U        0.0519         0.0568            0.1     
Europium-154                         0.0208 U        0.0899         0.131             0.2     
Lead-212                             0.566           0.0836         0.0410                    
Lead-214                             0.523           0.0933         0.0486                    
Potassium-40                         9.36            1.02           0.292                     
Protactinium-234                     0.0298 U        0.0654         0.102                     
Radium-226 (By Bismuth-214)          0.432           0.0836         0.0350            0.2     
Thallium-208                         0.153           0.0387         0.0167                    
Thorium-232 (By Actinium-228)        0.667           0.137          0.0459            0.9     
Thorium-234                          1.21            1.37           1.06                      
Uranium-235                          0.0530 U        0.0355         0.145             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-15                Received:        02/26/13                      
Lab ID:          243724-009                    Prepared:        03/05/13 08:51                
Matrix:          Soil                          Analyzed:        04/08/13 14:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:20                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0560 U        0.155          0.125             0.9     
Bismuth-212                          0.754           0.561          0.315                     
Bismuth-214                          0.380           0.0857         0.0436                    
Cesium-137                           0.00633 U       0.0233         0.0184            0.07    
Cobalt-60                            0.00111 U       0.0267         0.0218            0.03    
Europium-152                        -0.00290 U       0.00790        0.0629            0.1     
Europium-154                         0.00469 U       0.00899        0.158             0.2     
Lead-212                             0.500           0.0791         0.0394                    
Lead-214                             0.571           0.109          0.0476                    
Potassium-40                        10.5             1.10           0.215                     
Protactinium-234                     0.00675 U       0.0323         0.0982                    
Radium-226 (By Bismuth-214)          0.380           0.0857         0.0436            0.2     
Thallium-208                         0.198           0.0441         0.0176                    
Thorium-232 (By Actinium-228)        0.602           0.122          0.0794            0.9     
Thorium-234                          0.655 U         1.27           1.01                      
Uranium-235                          0.0683 U        0.0394         0.171             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-16                Received:        02/26/13                      
Lab ID:          243724-010                    Prepared:        03/05/13 08:56                
Matrix:          Soil                          Analyzed:        04/09/13 09:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0902          0.102          0.0763           0.9     
Bismuth-212                           0.502           0.528          0.279                    
Bismuth-214                           0.446           0.104          0.0478                   
Cesium-137                           -0.00900 U       0.0271         0.0213           0.07    
Cobalt-60                            -0.0111 U        0.0349         0.0274           0.03    
Europium-152                          0.0153 U        0.0326         0.0667           0.1     
Europium-154                          0.0162 U        0.0719         0.168            0.2     
Lead-212                              0.507           0.0850         0.0420                   
Lead-214                              0.609           0.104          0.0432                   
Potassium-40                          8.63            0.986          0.163                    
Protactinium-234                      0.0286 U        0.0739         0.104                    
Radium-226 (By Bismuth-214)           0.446           0.104          0.0478           0.2     
Thallium-208                          0.191           0.0512         0.0228                   
Thorium-232 (By Actinium-228)         0.765           0.145          0.0477           0.9     
Thorium-234                           0.626 U         0.552          1.17                     
Uranium-235                           0.0731 U        0.0363         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-17                Received:        02/26/13                      
Lab ID:          243724-011                    Prepared:        03/05/13 09:02                
Matrix:          Soil                          Analyzed:        04/08/13 08:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0360 U         0.152          0.123             0.9    
Bismuth-212                          0.456            0.424          0.292                    
Bismuth-214                          0.399            0.0863         0.0399                   
Cesium-137                           0.000461 U       0.0245         0.0201            0.07   
Cobalt-60                            0.00548 U        0.0280         0.0223            0.03   
Europium-152                        -0.0345 U         0.0815         0.0647            0.1    
Europium-154                         0.0304 U         0.0564         0.149             0.2    
Lead-212                             0.552            0.0863         0.0440                   
Lead-214                             0.489            0.0958         0.0430                   
Potassium-40                         9.13             0.997          0.297                    
Protactinium-234                     0.0403 U         0.106          0.0965                   
Radium-226 (By Bismuth-214)          0.399            0.0863         0.0399            0.2    
Thallium-208                         0.201            0.0462         0.0188                   
Thorium-232 (By Actinium-228)        0.678            0.179          0.0675            0.9    
Thorium-234                          0.378 U          0.521          0.846                    
Uranium-235                          0.0393 U         0.0540         0.162             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-18                Received:        02/26/13                      
Lab ID:          243724-012                    Prepared:        03/05/13 09:07                
Matrix:          Soil                          Analyzed:        04/08/13 08:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00905 U       0.150          0.123            0.9     
Bismuth-212                           0.734           0.463          0.306                    
Bismuth-214                           0.734           0.115          0.0394                   
Cesium-137                           -0.00752 U       0.0288         0.0230           0.07    
Cobalt-60                             0.00189 U       0.0239         0.0246           0.03    
Europium-152                          0.0523 U        0.0660         0.0525           0.1     
Europium-154                          0.0720 U        0.157          0.156            0.2     
Lead-212                              0.617           0.0859         0.0438                   
Lead-214                              0.713           0.122          0.0554                   
Potassium-40                         11.4             1.06           0.139                    
Protactinium-234                     -0.0524 U        0.130          0.105                    
Radium-226 (By Bismuth-214)           0.734           0.115          0.0394           0.2     
Thallium-208                          0.192           0.0447         0.0201                   
Thorium-232 (By Actinium-228)         0.704           0.166          0.0625           0.9     
Thorium-234                           0.538 U         0.630          0.912                    
Uranium-235                           0.0818 U        0.0369         0.159            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0

17 of 385



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-09                Sampled:         02/26/13 13:12                
Type:            SDUP                          Received:        02/26/13                      
MSS Lab ID:      243724-003                    Prepared:        03/04/13 14:20                
Lab ID:          QC679776                      Analyzed:        04/05/13 13:05                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                      0.0197 U       0.190        0.0760 U      0.181       0.145           0.9    NC   40  NC    1   

Bismuth-212                        1.09           0.581        0.895         0.453       0.217                  19.6 40  0.188 1   

Bismuth-214                        0.483          0.0995       0.516         0.0963      0.0386                 6.62 40  0.169 1   

Cesium-137                         0.0212         0.0242      -0.00562 U     0.0283      0.0227          0.07   NC   40  NC    1   

Cobalt-60                          0.00175 U      0.0135      -0.00280 U     0.0284      0.0230          0.03   NC   40  NC    1   

Europium-152                       0.00548 U      0.0126       0.0214 U      0.0626      0.0588          0.1    NC   40  NC    1   

Europium-154                       0 U            0.0410       0.0664 U      0.138       0.144           0.2    NC   40  NC    1   

Lead-212                           0.547          0.0965       0.576         0.0956      0.0415                 5.13 40  0.150 1   

Lead-214                           0.587          0.107        0.545         0.0921      0.0437                 7.33 40  0.208 1   

Potassium-40                      10.4            1.22        11.0           1.19        0.236                  5.64 40  0.250 1   

Protactinium-234                   0.0296 U       0.0831       0.0294 U      0.0488      0.0992                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.483          0.0995       0.516         0.0963      0.0386          0.2    6.62 40  0.169 1   

Thallium-208                       0.175          0.0450       0.192         0.0498      0.0231                 8.93 40  0.173 1   

Thorium-232 (By Actinium-228)      0.560          0.126        0.634         0.161       0.0747          0.9    12.5 40  0.260 1   

Thorium-234                        0.232 U        0.779        0.965 U       0.605       1.30                   NC   40  NC    1   

Uranium-235                        0.0763 U       0.0426       0.0749 U      0.0435      0.156           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:28:22

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0084 +0.250121*Channel -1.81771e-008*Channel**2

FWHM (ch) =   2.9728 +0.001266*Channel -7.1586e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.80 -0.02%      0.89     0.89   -0.85%
978.25      244.70   244.65  0.02%      1.05     1.04    1.63%

1376.68      344.28   344.29 -0.00%      1.14     1.15   -0.30%
3114.97      778.90   778.94 -0.00%      1.52     1.56   -2.23%
3855.45      964.08   964.05  0.00%      1.73     1.70    1.91%
5631.68     1408.01  1408.02 -0.00%      1.95     1.96   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:30:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250129*Channel -1.92343e-008*Channel**2

FWHM (ch) =   3.0985 +0.001049*Channel -2.91699e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.00      121.78   121.80 -0.01%      0.89     0.90   -1.45%
978.24      244.70   244.66  0.02%      1.03     1.02    0.75%

1376.67      344.28   344.30 -0.01%      1.13     1.12    0.32%
3114.99      778.90   778.95 -0.01%      1.56     1.52    2.82%
3855.33      964.08   964.03  0.00%      1.62     1.68   -3.33%
5631.66     1408.01  1408.02 -0.00%      2.03     2.02    0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/4/2013  Time: 07:27:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0858 +0.250252*Channel -5.22692e-008*Channel**2

FWHM (ch) =   3.0607 +0.001131*Channel -6.62709e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.89     0.90   -0.63%
977.50      244.70   244.66  0.02%      1.04     1.03    1.01%

1375.27      344.28   344.15  0.04%      1.12     1.12   -0.28%
3114.49      778.90   778.99 -0.01%      1.48     1.48   -0.40%
3855.20      964.08   964.08 -0.00%      1.61     1.61    0.28%
5632.58     1408.01  1407.99  0.00%      1.83     1.83   -0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/5/2013  Time: 08:09:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1435 +0.250255*Channel -5.16795e-008*Channel**2

FWHM (ch) =   3.3939 +0.000775*Channel -1.03036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.94   -1.80%
977.24      244.70   244.65  0.02%      1.04     1.04    0.61%

1375.03      344.28   344.15  0.04%      1.13     1.11    1.63%
3114.25      778.90   779.00 -0.01%      1.43     1.43    0.38%
3854.85      964.08   964.07  0.00%      1.54     1.56   -1.30%
5632.22     1408.01  1408.00  0.00%      1.86     1.86    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:49:35

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0477 +0.250283*Channel -5.16831e-008*Channel**2

FWHM (ch) =   3.0699 +0.001028*Channel -4.25652e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.89 -0.09%      0.88     0.89   -0.94%
977.49      244.70   244.65  0.02%      1.02     1.01    0.78%

1375.26      344.28   344.15  0.04%      1.10     1.10    0.12%
3114.30      778.90   779.00 -0.01%      1.48     1.46    0.85%
3854.80      964.08   964.07  0.00%      1.58     1.60   -1.13%
5631.98     1408.01  1408.00  0.00%      1.88     1.87    0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:17:32
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:19:57
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.36      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.57      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130404001_QCAsLeft                                                        
Acquired: 4/4/2013 07:16:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130405001_QCAsLeft                                                        
Acquired: 4/5/2013 07:58:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:38:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130408002_BG                                                              
Acquired: 4/8/2013 07:38:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130409002_BG                                                              
Acquired: 4/9/2013 07:37:26
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.04      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130404002_BG                                                              
Acquired: 4/4/2013 07:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130405002_BG                                                              
Acquired: 4/5/2013 08:59:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.03      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130408002_BG                                                              
Acquired: 4/8/2013 07:54:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.19      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503141557

Instrument : HPGE01                           Begun : 04/08/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130408_001  RCCV    QUALITY CONTROL CHEC               04/08/13 07:17 1.0 1          
002  1_20130408_002  RIB     BACKGROUND CONTAMINA               04/08/13 07:38 1.0            
003  1_20130408_003  SAMPLE  243724-012           Soil   195921 04/08/13 08:18 1.0            
004  1_20130408_004  SAMPLE  243900-001           Soil   196333 04/08/13 09:05 1.0            
005  1_20130408_005  SAMPLE  243900-003           Soil   196333 04/08/13 09:56 1.0            
006  1_20130408_006  SAMPLE  243725-001           Soil   195921 04/08/13 12:02 1.0            
007  1_20130408_007  SAMPLE  243725-003           Soil   195921 04/08/13 13:09 1.0            
008  1_20130408_008  SAMPLE  243724-006           Soil   195921 04/08/13 13:56 1.0            
009  1_20130408_009  SAMPLE  243724-009           Soil   195921 04/08/13 14:57 1.0            
010  1_20130408_010  IDUP    QC683538             Soil   196773 04/08/13 20:08 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503142999

Instrument : HPGE01                           Begun : 04/09/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:19 1.0 1          
002  1_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:37 1.0            
003  1_20130409_003  IDUP    QC683532             Soil   196774 04/09/13 08:03 1.0            
004  1_20130409_004  SAMPLE  243724-010           Soil   195921 04/09/13 09:22 1.0            
005  1_20130409_005  SAMPLE  243725-006           Soil   195921 04/09/13 11:18 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513135796

Instrument : HPGE02                           Begun : 04/04/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130404_001  RCCV    QUALITY CONTROL CHEC               04/04/13 07:16 1.0 1          
002  2_20130404_002  RIB     BACKGROUND CONTAMINA               04/04/13 07:33 1.0            
003  2_20130404_003  MSS     243257-001           Soil   194777 04/04/13 10:39 1.0            
004  2_20130404_004  SAMPLE  243724-001           Soil   195921 04/04/13 12:41 1.0            
005  2_20130404_005  ?IDUP   QC677346                    194777 04/04/13 13:45 1.0            
006  2_20130404_006  ?IDUP   QC677346                    194777 04/04/13 14:36 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513137278

Instrument : HPGE02                           Begun : 04/05/13 07:58             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130405_001     RCCV       QUALITY CONTROL CHEC                          04/05/13 07:58    1.0    1                     

002     2_20130405_002     RIB        BACKGROUND CONTAMINA                          04/05/13 08:59    1.0                          

003     2_20130405_003     SAMPLE     243724-002               Soil       195921    04/05/13 09:39    1.0                          

004     2_20130405_004     MSS        243724-003               Soil       195921    04/05/13 10:50    1.0                          

005     2_20130405_005     SAMPLE     243724-004               Soil       195921    04/05/13 12:10    1.0                 MASS-    

006     2_20130405_006     SDUP       QC679776                 Soil       195921    04/05/13 13:05    1.0                          

007     2_20130405_007     SAMPLE     243724-005               Soil       195921    04/05/13 14:18    1.0                 MASS-    

008     2_20130405_008     X          RBSC                                          04/05/13 17:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513141578

Instrument : HPGE02                           Begun : 04/08/13 07:38             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130408_001     RCCV       QUALITY CONTROL CHEC                          04/08/13 07:38    1.0    1                     

002     2_20130408_002     RIB        BACKGROUND CONTAMINA                          04/08/13 07:54    1.0                          

003     2_20130408_003     SAMPLE     243724-011               Soil       195921    04/08/13 08:17    1.0                          

004     2_20130408_004     MSS        243900-002               Soil       196333    04/08/13 09:07    1.0                          

005     2_20130408_005     SAMPLE     243900-004               Soil       196333    04/08/13 09:58    1.0                          

006     2_20130408_006     IDUP       QC680646                 Soil       196333    04/08/13 12:05    1.0                          

007     2_20130408_007     SAMPLE     243725-002               Soil       195921    04/08/13 13:08    1.0                          

008     2_20130408_008     SAMPLE     243724-007               Soil       195921    04/08/13 13:58    1.0                          

009     2_20130408_009     SAMPLE     243724-008               Soil       195921    04/08/13 14:58    1.0                          

010     2_20130408_010     IDUP       QC683533                 Soil       196775    04/08/13 20:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 09-APR-2013 19:12

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-07                Received:        02/26/13                      
Lab ID:          243724-001                    Prepared:        03/04/13 14:03                
Matrix:          Soil                          Analyzed:        04/04/13 12:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:16                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0598 U        0.169          0.135             0.9     
Bismuth-212                          0.818           0.404          0.203                     
Bismuth-214                          0.385           0.101          0.0505                    
Cesium-137                          -0.00815 U       0.0319         0.0255            0.07    
Cobalt-60                            0.00543 U       0.0215         0.0166            0.03    
Europium-152                         0.00355 U       0.00856        0.0552            0.1     
Europium-154                         0.0249 U        0.0382         0.153             0.2     
Lead-212                             0.553           0.0784         0.0367                    
Lead-214                             0.541           0.0930         0.0465                    
Potassium-40                         6.47            0.854          0.266                     
Protactinium-234                     0.0149 U        0.0849         0.0812                    
Radium-226 (By Bismuth-214)          0.385           0.101          0.0505            0.2     
Thallium-208                         0.241           0.0489         0.0200                    
Thorium-232 (By Actinium-228)        0.505           0.103          0.0797            0.9     
Thorium-234                          0.701 U         0.668          1.11                      
Uranium-235                          0.0562 U        0.0452         0.125             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-001                   Client ID : 12-PE-E0774-07        

Seqnum : 1513135796004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130404_004                                Batch         : 195921                       Time      : 04-APR-2013 12:41     

Cal    : 04-APR-2013 07:27:10,09-JAN-2013 12:22:14     Caldate       : 04-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0598           0.135       0.9      .16856           .16862           -0.018       u        

Bismuth-212                         0.818             0.203                .40351           .40568           0.11         u        

Bismuth-214                         0.385             0.0505               .10089           .1024            -0.0030      u        

Cesium-137                          -0.00815          0.0255      0.07     .031867          .031869          -0.00075     u        

Cobalt-60                           0.00543           0.0166      0.03     .021475          .021477          0.00053      u        

Europium-152                        0.00355           0.0552      0.1      .0085618         .0085642         0.011        u        

Europium-154                        0.0249            0.153       0.2      .038176          .038198          0.0037       u        

Lead-212                            0.553             0.0367               .078445          .090786          0.022        u        

Lead-214                            0.541             0.0465               .093022          .097778          0.016        u        

Potassium-40                        6.47              0.266                .85364           .9135            -0.15        u        

Protactinium-234                    0.0149            0.0812               .084933          .085014          0.011        u        

Radium-226 (By Bismuth-214)         0.385             0.0505      0.2      .10089           .1024            -0.0030      u        

Thallium-208                        0.241             0.0200               .048867          .051282          0.0078       u        

Thorium-232 (By Actinium-228)       0.505             0.0797      0.9      .10303           .10933           -0.018       u        

Thorium-234                         0.701             1.11                 .66825           .67154           0.0042       u        

Uranium-235                         0.0562            0.125       0.18     .045229          .045373          0.0090       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-07          
Sample Description: 243724-001, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130404_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:16           Live Time: 2700   sec

Acquisition Time: 4/4/2013 12:41:50         Real Time: 2703   sec
Analysis Time: 4/4/2013 13:27            Dead Time: 0.12   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.049E-01      1.030E-01      1.093E-01      7.973E-02
Am-241    #AB   -5.982E-02      1.686E-01      1.686E-01      1.353E-01
Bi-212           8.179E-01      4.035E-01      4.057E-01      2.025E-01
Bi-214           3.854E-01      1.009E-01      1.024E-01      5.047E-02
Co-60     #AB    5.428E-03      2.148E-02      2.148E-02      1.663E-02
Cs-137    #AB   -8.147E-03      3.187E-02      3.187E-02      2.550E-02
Eu-152    #AB    3.551E-03      8.562E-03      8.564E-03      5.520E-02
Eu-154    #AB    2.493E-02      3.818E-02      3.820E-02      1.525E-01
K-40             6.471E+00      8.536E-01      9.135E-01      2.663E-01
Pa-234    #AB    1.492E-02      8.493E-02      8.501E-02      8.124E-02
Pb-212           5.526E-01      7.845E-02      9.079E-02      3.669E-02
Pb-214           5.412E-01      9.302E-02      9.778E-02      4.652E-02
Ra-226    #      8.133E-01      6.087E-01      6.112E-01      4.572E-01
Th-234    #AB    7.008E-01      6.683E-01      6.715E-01      1.106E+00
Tl-208           2.409E-01      4.887E-02      5.128E-02      2.002E-02
U-235     #AB    5.619E-02      4.523E-02      4.537E-02      1.252E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.113E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

Sample description                                             
243724-001, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130404_004.An1

Acquisition information
Start time:                 4/4/2013 12:41:50
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/4/2013 07:27:10
Zero offset:           0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.68keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:16:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1023

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.28       15.  99.40   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79       84.  18.54   0.85  2.832E-02
77.28      120.  14.47   0.85  3.018E-02
92.57       37.  47.68   0.87  3.953E-02    92.59   4.343  7.017E-01 Th234 

93.35   4.100  7.364E-01 Ac228 
93.35   5.760  5.241E-01 U235  

92.62       40.  38.51   0.87  3.990E-02    92.59   4.343  7.700E-01 Th234 
93.35   4.100  8.080E-01 Ac228 
93.35   5.760  5.752E-01 U235  

92.62       40.  38.51   0.87  3.990E-02    92.59   4.343  7.700E-01 Th234 
93.35   4.100  8.080E-01 Ac228 
93.35   5.760  5.752E-01 U235  

123.35       19.  76.57   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  3.151E-02 Eu154 

143.22        8. 156.13   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
163.10       12. 122.65   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
185.73       41.  40.25   0.97  4.819E-02   185.72  57.000  4.872E-02 U235  

186.21   3.555  7.819E-01 Ra226 
185.73       42.  37.42   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.133E-01 Ra226 
238.55      321.   6.98   0.94  4.319E-02   238.63  43.600  5.526E-01 Pb212 
241.39       39.  38.67   1.02  4.285E-02   242.00   7.268  4.157E-01 Pb214 
276.85        3. 324.91   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.02      135.  13.39   1.05  3.815E-02   295.22  18.414  6.103E-01 Pb214 
338.24       67.  18.77   1.01  3.494E-02   338.32  11.400  5.569E-01 Ac228 
351.74      192.   9.84   1.07  3.405E-02   351.93  35.600  5.055E-01 Pb214 
409.64       29.  31.25   0.70  3.074E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.14      155.   9.84   1.42  2.416E-02   583.19  85.000  2.409E-01 Tl208 
609.26      138.  12.26   0.79  2.345E-02   609.31  45.490  4.005E-01 Bi214 
727.32       35.  24.67   0.97  2.078E-02   727.33   6.650  8.268E-01 Bi212 
784.74        5. 131.33   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.99       24.  31.24   0.77  1.851E-02   860.53  12.400  3.444E-01 Tl208 
883.38        2. 284.62   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.10       59.  15.41   1.57  1.779E-02   911.20  26.200  4.142E-01 Ac228 
968.73       51.  16.09   0.78  1.704E-02   968.96  15.900  6.169E-01 Ac228 

1110.97        3. 171.93   1.69  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  5.117E-02 Eu152 

1120.26       22.  30.38   1.70  1.535E-02  1120.29  14.910  3.205E-01 Bi214 
1333.16        2. 197.82   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.69      277.   6.18   1.42  1.254E-02  1460.82  10.550  6.471E+00 K40   
1764.11       20.  29.13   1.93  1.069E-02  1764.49  15.310  4.039E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.39    74.75       107.        57. 2.023E+03   58.55   0.755  -        
308.35    77.25       126.        98. 3.244E+03   40.24   0.619  -      s 

1637.13   409.64        21.        29. 9.500E+02   62.51   0.699 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.47    59.01        93.       -10.    -0.004   281.78   0.832s
Th-234    252.54    63.28       102.        15.     0.006   198.81   0.836s
Th-234    369.60    92.57       134.        37.     0.014    95.36   0.868s
Ac-228    372.71    93.35        99.        40.     0.015    77.01   0.869D
U-235     372.71    93.35        99.        40.     0.015    77.01   0.869D
Eu-152    486.51   121.82       105.       -10.    -0.004   299.52   0.899s
Eu-154    492.60   123.35        93.        19.     0.007   153.14   0.901s
U-235     572.03   143.22        80.         8.     0.003   312.27   0.923s
U-235     651.47   163.10        98.        12.     0.004   245.29   0.943s
U-235     741.94   185.73       113.        41.     0.015    80.49   0.966 
Ra-226    741.96   185.73       104.        42.     0.016    74.85   0.967 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.07   238.55        81.       316.     0.117    13.95   0.937 
Pb-214    964.45   241.39       106.        39.     0.015    77.34   1.024 
Tl-208   1106.20   276.85        61.         3.     0.001   649.83   1.059s
Pb-214   1178.83   295.02        64.       130.     0.048    26.77   1.050s
Ac-228   1351.63   338.24        40.        67.     0.025    37.53   1.014 
Eu-152   1374.54   343.97        43.        -6.    -0.002   338.07   1.123s
Pb-214   1405.62   351.74        54.       186.     0.069    19.68   1.067 
Pa-234   2285.99   571.89        35.        -2.    -0.001  1073.92   1.323s
Tl-208   2331.00   583.14        29.       150.     0.056    19.69   1.421 
Bi-214   2435.47   609.26        49.       130.     0.048    24.52   0.786s
Cs-137   2647.83   662.34        39.        -5.    -0.002   391.16   1.397s
Bi-212   2907.75   727.32        13.        35.     0.013    49.34   0.974s
Eu-152   3113.61   778.77        26.        -3.    -0.001   497.46   1.484s
Bi-212   3137.49   784.74        20.         5.     0.002   262.66   1.489 
Tl-208   3442.62   860.99        13.        24.     0.009    62.47   0.773s
Pa-234   3532.22   883.38        19.         2.     0.001   569.24   1.556s
Ac-228   3643.14   911.10        23.        59.     0.022    30.81   1.574 
Pa-234   3785.87   946.76        21.        -1.     0.000  1084.43   1.596s
Ac-228   3873.79   968.73         7.        51.     0.019    32.18   0.777s
Eu-154   3983.68   996.18        27.        -2.    -0.001   851.99   1.627s
Eu-152   4443.19  1110.97        14.         3.     0.001   343.86   1.693s
Bi-214   4480.39  1120.26        18.        22.     0.008    60.76   1.698s
Eu-154   5092.59  1273.16        14.        -1.     0.000  1310.04   1.774s
Co-60    5332.85  1333.16         8.         2.     0.001   395.64   1.799s
K-40     5843.66  1460.69        21.       260.     0.096    12.36   1.416s
Bi-214   7059.38  1764.11         7.        20.     0.007    58.26   1.931s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0488E-01                                      5.12E+12             
911.20 4.142E-01 ?(P 7.973E-02 1.54E+01 2.62E+01 G  
968.96 6.169E-01  (P 7.624E-02 1.61E+01 1.59E+01 G  
338.32 5.569E-01  (P 1.213E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 8.080E-01 &   4.676E-01 3.85E+01 4.10E+00 XA 

Am-241   I  -5.9819E-02                                      1.58E+05             
59.54-5.982E-02 &(  1.353E-01 1.41E+02 3.59E+01 G  

Bi-212   N   8.1788E-01                                      5.12E+12             
727.33 8.268E-01  (  2.025E-01 2.47E+01 6.65E+00 G  
785.37 7.645E-01  (  1.557E+00 1.31E+02 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   1.856E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.8544E-01                                      5.84E+05             
609.31 4.005E-01  (P 5.047E-02 1.23E+01 4.55E+01 G  

1120.29 3.205E-01 ?(P 1.403E-01 3.04E+01 1.49E+01 G  
1764.49 4.039E-01 ?(  1.246E-01 2.91E+01 1.53E+01 G  

Co-60    T   5.4280E-03                                      1.93E+03             
1332.49 5.428E-03 ?(  1.663E-02 1.98E+02 1.00E+02 G  
1173.23 0.000E+00 -   2.597E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -8.1468E-03                                      1.10E+04             
661.66-8.147E-03 ?(  2.550E-02 1.96E+02 8.50E+01 G  

Eu-152   I   3.5510E-03                                      4.94E+03             
344.28-2.046E-02 ?(  5.520E-02 1.69E+02 2.66E+01 G  
121.78-2.378E-02 +   5.733E-02 1.50E+02 2.84E+01 G  
778.90-3.806E-02 +   1.516E-01 2.49E+02 1.30E+01 G  
964.08 3.264E-03 %   1.432E-01 2.67E+03 1.45E+01 G  

1112.08 5.117E-02 ?(  1.371E-01 1.72E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.865E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.4928E-02                                      3.14E+03             
873.18 3.081E-03 %(  1.525E-01 3.01E+03 1.22E+01 G  
123.07 3.151E-02 ?(  3.789E-02 7.66E+01 4.04E+01 G  

1274.43-5.578E-03 &   5.933E-02 6.55E+02 3.49E+01 G  
723.30 3.294E-04 %   1.350E-01 2.49E+04 2.00E+01 G  

1004.72 5.708E-03 &   1.199E-01 1.28E+03 1.79E+01 G  
996.25-3.332E-02 +   2.302E-01 4.26E+02 1.05E+01 G  

K-40     N   6.4707E+00                                      4.57E+11             
1460.82 6.471E+00  (P 2.663E-01 6.18E+00 1.06E+01 G  

Pa-234   N   1.4920E-02                                      1.63E+12             
131.30 6.771E-04 %(  8.124E-02 7.29E+03 1.82E+01 G  
569.50-2.257E-02 &   1.974E-01 5.37E+02 9.30E+00 G  
946.00-1.698E-02 +   1.495E-01 5.42E+02 1.35E+01 G  
880.52 1.594E-05 %   1.800E-01 6.85E+05 1.05E+01 G  
883.24 4.164E-02 ?(  1.898E-01 2.85E+02 9.70E+00 G  

Pb-212   N   5.5260E-01                                      5.12E+12             
238.63 5.526E-01  (P 3.669E-02 6.98E+00 4.36E+01 G  
300.09-8.213E-02 % P 5.962E-01 1.00E+03 3.18E+00 G  

Pb-214   N   5.4123E-01                                      5.84E+05             
351.93 5.055E-01  (P 4.652E-02 9.84E+00 3.56E+01 G  
295.22 6.103E-01 @(P 8.732E-02 1.34E+01 1.84E+01 G  
242.00 4.157E-01 - P 2.539E-01 3.87E+01 7.27E+00 G  

62 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.1329E-01                                      5.84E+05             
186.21 8.133E-01 ?(  4.572E-01 3.74E+01 3.56E+00 G  

Th-234   N   7.0079E-01                                      1.63E+12             
63.30 6.998E-01  (  1.106E+00 9.94E+01 3.75E+00 G  
92.59 7.017E-01  (  5.170E-01 4.77E+01 4.34E+00 G  

Tl-208   N   2.4092E-01                                      5.12E+12             
583.19 2.409E-01  (P 2.002E-02 9.84E+00 8.50E+01 G  
277.37 3.640E-02 - P 2.298E-01 3.25E+02 6.60E+00 G  
860.53 3.444E-01 + P 1.205E-01 3.12E+01 1.24E+01 G  

U-235    N   5.6190E-02                                      2.57E+11             
143.77 4.992E-02 ?(  1.252E-01 1.56E+02 1.09E+01 G  
205.32 1.245E-02 &   2.966E-01 1.45E+03 5.02E+00 G  
163.36 1.535E-01 &(  3.013E-01 1.23E+02 5.08E+00 G  
185.72 4.872E-02 ?(  2.975E-02 4.02E+01 5.70E+01 G  

Energy duplication    
93.35 5.752E-01 ?   3.328E-01 3.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

63 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.01        93.       -10.    -0.004   281.78  -5.982E-02   
Th-234      63.28       102.        15.     0.006   198.81   6.998E-01   
Th-234      92.57       134.        37.     0.014    95.36   7.017E-01   
U-235       93.35        99.        40.     0.015    77.01   5.752E-01   
Eu-152     121.82       105.       -10.    -0.004   299.52  -2.378E-02   
Eu-154     123.35        93.        19.     0.007   153.14   3.151E-02   
U-235      143.22        80.         8.     0.003   312.27   4.992E-02   
U-235      163.10        98.        12.     0.004   245.29   1.535E-01   
U-235      185.73       113.        41.     0.015    80.49   4.872E-02   
Ra-226     185.73       104.        42.     0.016    74.85   8.133E-01   
Eu-152     343.97        43.        -6.    -0.002   338.07  -2.046E-02   
Pa-234     571.89        35.        -2.    -0.001  1073.92  -2.257E-02   
Cs-137     662.34        39.        -5.    -0.002   391.16  -8.147E-03   
Eu-152     778.77        26.        -3.    -0.001   497.46  -3.806E-02   
Pa-234     883.38        19.         2.     0.001   569.24   4.164E-02   
Pa-234     946.76        21.        -1.     0.000  1084.43  -1.698E-02   
Eu-154     996.18        27.        -2.    -0.001   851.99  -3.332E-02   
Eu-152    1110.97        14.         3.     0.001   343.86   5.117E-02   
Eu-154    1273.16        14.        -1.     0.000  1310.04  -5.578E-03   
Co-60     1333.16         8.         2.     0.001   395.64   5.428E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0488E-01    5.0488E-01   1.0303E-01    1.0933E-01  7.973E-02
Am-241 #A   -5.9810E-02   -5.9819E-02   1.6856E-01    1.6862E-01  1.353E-01
Bi-212       8.1788E-01    8.1788E-01   4.0351E-01    4.0568E-01  2.025E-01
Bi-214       3.8542E-01    3.8544E-01   1.0089E-01    1.0240E-01  5.047E-02
Co-60  #A    5.3562E-03    5.4280E-03   2.1475E-02    2.1477E-02  1.663E-02
Cs-137 #A   -8.1278E-03   -8.1468E-03   3.1867E-02    3.1869E-02  2.550E-02
Eu-152 #A    3.5327E-03    3.5510E-03   8.5618E-03    8.5642E-03  5.520E-02
Eu-154 #A    2.4725E-02    2.4928E-02   3.8176E-02    3.8198E-02  1.525E-01
K-40         6.4707E+00    6.4707E+00   8.5364E-01    9.1350E-01  2.663E-01
Pa-234 #A    1.4920E-02    1.4920E-02   8.4933E-02    8.5014E-02  8.124E-02
Pb-212       5.5260E-01    5.5260E-01   7.8445E-02    9.0786E-02  3.669E-02
Pb-214       5.4120E-01    5.4123E-01   9.3022E-02    9.7778E-02  4.652E-02
Ra-226 #     8.1325E-01    8.1329E-01   6.0874E-01    6.1123E-01  4.572E-01
Th-234 #A    7.0079E-01    7.0079E-01   6.6825E-01    6.7154E-01  1.106E+00
Tl-208       2.4092E-01    2.4092E-01   4.8867E-02    5.1282E-02  2.002E-02
U-235  #A    5.6190E-02    5.6190E-02   4.5229E-02    4.5373E-02  1.252E-01

64 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/4/2013 13:27:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404_004.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     9.514E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 9.5136223E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-08                Received:        02/26/13                      
Lab ID:          243724-002                    Prepared:        03/04/13 14:16                
Matrix:          Soil                          Analyzed:        04/05/13 09:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00278 U       0.154          0.126            0.9     
Bismuth-212                           0.765           0.392          0.249                    
Bismuth-214                           0.669           0.101          0.0344                   
Cesium-137                            0.00731 U       0.0192         0.0148           0.07    
Cobalt-60                             0 U             0.0211         0.0198           0.03    
Europium-152                          0.0556          0.0566         0.0484           0.1     
Europium-154                          0.0349 U        0.175          0.140            0.2     
Lead-212                              0.557           0.0833         0.0426                   
Lead-214                              0.701           0.109          0.0477                   
Potassium-40                          9.91            1.04           0.306                    
Protactinium-234                     -0.0149 U        0.0494         0.0957                   
Radium-226 (By Bismuth-214)           0.669           0.101          0.0344           0.2     
Thallium-208                          0.201           0.0437         0.0169                   
Thorium-232 (By Actinium-228)         0.672           0.132          0.0663           0.9     
Thorium-234                           0.557 U         1.49           1.20                     
Uranium-235                           0.0750 U        0.0312         0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-002                   Client ID : 12-PE-E0774-08        

Seqnum : 1513137278003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130405_003                                Batch         : 195921                       Time      : 05-APR-2013 09:39     

Cal    : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14     Caldate       : 05-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00278           0.126       0.9      .15354           .15354           -0.018       u        

Bismuth-212                         0.765             0.249                .39202           .39397           0.11         u        

Bismuth-214                         0.669             0.0344               .10076           .10525           -0.0030      u        

Cesium-137                          0.00731           0.0148      0.07     .019171          .019174          -0.00075     u        

Cobalt-60                           0                 0.0198      0.03     .021147          .021147          0.00053      u        

Europium-152                        0.0556            0.0484      0.1      .056632          .056722          0.011        u        

Europium-154                        0.0349            0.140       0.2      .17494           .17495           0.0037       u        

Lead-212                            0.557             0.0426               .083288          .095194          0.022        u        

Lead-214                            0.701             0.0477               .10895           .11572           0.016        u        

Potassium-40                        9.91              0.306                1.0356           1.1492           -0.15        u        

Protactinium-234                    -0.0149           0.0957               .049372          .049511          0.011        u        

Radium-226 (By Bismuth-214)         0.669             0.0344      0.2      .10076           .10525           -0.0030      u        

Thallium-208                        0.201             0.0169               .043735          .045616          0.0078       u        

Thorium-232 (By Actinium-228)       0.672             0.0663      0.9      .13207           .14077           -0.018       u        

Thorium-234                         0.557             1.20                 1.4872           1.4881           0.0042       u        

Uranium-235                         0.0750            0.149       0.18     .031195          .031565          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513137278003

67 of 385



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-08          
Sample Description: 243724-002, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130405_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:14           Live Time: 2700   sec

Acquisition Time: 4/5/2013 09:39:45         Real Time: 2703   sec
Analysis Time: 4/5/2013 10:24            Dead Time: 0.09   %

Analysis Quantity: 3.340E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.724E-01      1.321E-01      1.408E-01      6.633E-02
Am-241    #AB    2.782E-03      1.535E-01      1.535E-01      1.263E-01
Bi-212    #      7.650E-01      3.920E-01      3.940E-01      2.487E-01
Bi-214           6.690E-01      1.008E-01      1.053E-01      3.442E-02
Co-60     #AB    0.000E+00      2.115E-02      2.115E-02      1.980E-02
Cs-137    #AB    7.309E-03      1.917E-02      1.917E-02      1.476E-02
Eu-152    #      5.562E-02      5.663E-02      5.672E-02      4.838E-02
Eu-154    #AB    3.487E-02      1.749E-01      1.750E-01      1.396E-01
K-40             9.914E+00      1.036E+00      1.149E+00      3.055E-01
Pa-234    #AB   -1.490E-02      4.937E-02      4.951E-02      9.573E-02
Pb-212           5.574E-01      8.329E-02      9.519E-02      4.260E-02
Pb-214           7.010E-01      1.089E-01      1.157E-01      4.772E-02
Ra-226    #      1.830E+00      6.617E-01      6.732E-01      3.945E-01
Th-234    #AB    5.573E-01      1.487E+00      1.488E+00      1.198E+00
Tl-208           2.008E-01      4.373E-02      4.562E-02      1.694E-02
U-235     #AB    7.497E-02      3.120E-02      3.157E-02      1.494E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.604E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

Sample description                                             
243724-002, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130405_003.An1

Acquisition information
Start time:                 4/5/2013 09:39:45
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3400E+02) = 

8.0919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0934

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.48       13. 133.44   0.90  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.70      105.  18.68   0.91  2.827E-02
77.29      169.  12.16   0.91  3.021E-02
87.16       57.  34.42   0.62  3.664E-02
92.59        4. 597.07   0.92  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.107E-02 U235  
93.35   5.760  5.107E-02 U235  

93.01       41.  52.37   0.92  3.990E-02    92.59   4.343  7.190E-01 Th234 
93.35   5.760  5.371E-01 U235  
93.35   4.100  7.546E-01 Ac228 

93.14       66.  31.73   0.66  3.990E-02    93.35   5.760  8.672E-01 U235  
93.35   4.100  1.218E+00 Ac228 

185.92      104.  18.08   1.48  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.830E+00 Ra226 
185.72  57.000  1.140E-01 U235  

185.94       80.  20.81   0.99  4.819E-02   185.72  57.000  8.712E-02 U235  
186.21   3.555  1.398E+00 Ra226 

205.31       24.  64.24   1.01  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.068E-01 U235  

238.58      356.   7.36   0.94  4.318E-02   238.63  43.600  5.574E-01 Pb212 
241.79       68.  28.29   0.99  4.285E-02   242.00   7.268  6.525E-01 Pb214 
276.98       20.  67.76   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.06      138.  12.01   0.99  3.815E-02   295.22  18.414  5.708E-01 Pb214 
299.59        9.  98.61   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.32      110.  14.51   1.05  3.494E-02   338.32  11.400  8.079E-01 Ac228 
345.19       20.  50.91   1.11  3.454E-02   344.28  26.590  6.435E-02 Eu152 
351.76      294.   7.60   1.25  3.405E-02   351.93  35.600  7.109E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
510.74      116.  14.87   1.00  2.645E-02
571.62        2. 342.89   1.28  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.30      136.  10.54   1.14  2.416E-02   583.19  85.000  1.987E-01 Tl208 
609.32      228.   7.25   1.52  2.345E-02   609.31  45.490  6.416E-01 Bi214 
660.65        5. 131.15   1.34  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.24       36.  25.62   1.39  2.078E-02   727.33   6.650  7.772E-01 Bi212 
777.95        2. 322.77   1.43  1.983E-02   778.90  12.970    PBC<MDA Eu152 
861.04        5. 110.06   1.48  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.57        3. 250.85   1.49  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.24       95.  12.12   1.92  1.779E-02   911.20  26.200  6.135E-01 Ac228 
969.13       83.  11.74   1.22  1.704E-02   968.96  15.900  9.133E-01 Ac228 

1120.34       64.  15.91   1.14  1.535E-02  1120.29  14.910  8.410E-01 Bi214 
1409.35        4. 132.41   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.74      455.   5.02   1.48  1.254E-02  1460.82  10.550  9.914E+00 K40   
1620.85        4. 125.31   1.99  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       41.  15.62   0.36  1.069E-02  1764.49  15.310  7.506E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.91    74.69       165.        87. 3.074E+03   49.72   0.640  -      s 
308.26    77.28       156.       154. 5.098E+03   29.41   0.998  -        
347.75    87.16       140.        57. 1.545E+03   68.84   0.616  -      s 

2041.17   510.74        52.       116. 4.404E+03   29.75   0.996 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.08    63.48       144.        13.     0.005   266.87   0.898s
Th-234    369.43    92.59       271.         4.     0.001  1194.14   0.921s
U-235     372.48    93.35       212.        41.     0.015   104.74   0.921D
Ac-228    372.48    93.35       152.        66.     0.025    63.46   0.664D
Eu-152    483.15   121.04       124.        -4.    -0.001   786.32   0.943s
Pa-234    527.34   132.10       153.       -11.    -0.004   331.43   0.950s
U-235     570.66   142.94       138.       -17.    -0.006   197.47   0.960s
U-235     651.89   163.26       133.        -7.    -0.003   460.03   0.975s
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.53   185.94        98.        80.     0.030    41.61   0.991s
Ra-226    742.45   185.92        94.       104.     0.039    36.16   1.481s
U-235     819.96   205.31       105.        24.     0.009   128.48   1.006s
Pb-212    952.98   238.58       132.       350.     0.130    14.71   0.938 
Pb-214    965.78   241.79       123.        68.     0.025    56.59   0.990 
Tl-208   1106.46   276.98        86.        20.     0.007   135.53   1.061 
Pb-214   1178.77   295.06        57.       134.     0.050    24.02   0.995 
Pb-212   1196.88   299.59        69.         9.     0.003   197.22   1.078s
Ac-228   1351.70   338.32        52.       107.     0.040    29.02   1.047s
Eu-152   1379.17   345.19        40.        20.     0.007   101.83   1.111s
Pb-214   1405.44   351.76        69.       287.     0.106    15.20   1.254 
Pa-234   2284.67   571.62        22.         2.     0.001   685.77   1.276s
Tl-208   2331.36   583.30        25.       136.     0.050    21.08   1.143s
Bi-214   2435.45   609.32        28.       228.     0.085    14.50   1.523s
Cs-137   2640.76   660.65        16.         5.     0.002   262.30   1.343s
Eu-154   2893.49   723.82        48.        -7.    -0.003   270.90   1.387s
Bi-212   2907.19   727.24        24.        36.     0.013    51.24   1.390s
Eu-152   3110.07   777.95        24.         2.     0.001   645.54   1.427s
Tl-208   3442.52   861.04        24.         5.     0.002   220.13   1.484s
Eu-154   3492.67   873.57        20.         3.     0.001   501.70   1.493s
Pa-234   3517.79   879.85        29.        -1.     0.000  1405.64   1.498s
Ac-228   3643.42   911.24        20.        95.     0.035    24.25   1.922s
Pa-234   3785.53   946.75        29.        -5.    -0.002   323.56   1.544s
Ac-228   3875.09   969.13         5.        83.     0.031    23.48   1.223s
Eu-154   3986.34   996.92        33.        -3.    -0.001   518.92   1.579s
Eu-154   4008.73  1002.52        26.        -5.    -0.002   313.80   1.584s
Bi-214   4480.36  1120.34        14.        64.     0.024    31.83   1.137s
Co-60    4692.83  1173.41        28.        -3.    -0.001   512.91   1.700s
Eu-152   5637.65  1409.35        12.         4.     0.001   264.83   1.856s
K-40     5843.47  1460.74        33.       438.     0.162    10.04   1.479 
Bi-212   6484.91  1620.85        11.         4.     0.002   250.62   1.994s
Bi-214   7059.78  1764.31         0.        41.     0.015    31.23   0.364s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7243E-01                                      5.12E+12             
911.20 6.135E-01  (P 6.633E-02 1.21E+01 2.62E+01 G  
968.96 9.133E-01 + P 6.016E-02 1.17E+01 1.59E+01 G  
338.32 8.079E-01 @(P 1.260E-01 1.45E+01 1.14E+01 G  

Energy duplication    
93.35 1.218E+00 +   5.254E-01 3.17E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.7816E-03                                      1.58E+05             
59.54 2.782E-03 %(  1.263E-01 2.76E+03 3.59E+01 G  

Bi-212   N   7.6503E-01                                      5.12E+12             
727.33 7.772E-01  (  2.487E-01 2.56E+01 6.65E+00 G  
785.37 3.676E-02 &   1.625E+00 2.69E+03 1.11E+00 G  

1620.74 7.116E-01 &(  1.351E+00 1.25E+02 1.51E+00 G  

Bi-214   N   6.6902E-01                                      5.84E+05             
609.31 6.416E-01 @(P 3.442E-02 7.25E+00 4.55E+01 G  

1120.29 8.410E-01 + P 1.132E-01 1.59E+01 1.49E+01 G  
1764.49 7.506E-01  (  4.266E-02 1.56E+01 1.53E+01 G  

Cs-137   I   7.3089E-03                                      1.10E+04             
661.66 7.309E-03 ?(  1.476E-02 1.31E+02 8.50E+01 G  

Eu-152   I   5.5615E-02                                      4.94E+03             
344.28 6.435E-02 *(  4.838E-02 5.09E+01 2.66E+01 G  
121.78-8.847E-03 -   5.685E-02 3.93E+02 2.84E+01 G  
778.90 2.576E-02 &   1.340E-01 3.23E+02 1.30E+01 G  
964.08-2.871E-03 %   1.548E-01 3.28E+03 1.45E+01 G  

1112.08-3.468E-03 %   1.634E-01 2.87E+03 1.34E+01 G  
1408.01 4.447E-02 ?(  8.978E-02 1.32E+02 2.09E+01 G  

Eu-154   I   3.4870E-02                                      3.14E+03             
873.18 3.487E-02 &(  1.396E-01 2.51E+02 1.22E+01 G  
123.07-1.472E-03 &   3.252E-02 1.34E+03 4.04E+01 G  

1274.43 3.286E-04 &   5.627E-02 1.04E+04 3.49E+01 G  
723.30-5.412E-02 +   1.163E-01 1.35E+02 2.00E+01 G  

1004.72-4.859E-02 &   1.201E-01 1.57E+02 1.79E+01 G  
996.25-5.523E-02 +   2.305E-01 2.59E+02 1.05E+01 G  

K-40     N   9.9136E+00                                      4.57E+11             
1460.82 9.914E+00  (P 3.055E-01 5.02E+00 1.06E+01 G  

Pa-234   N  -1.4897E-02                                      1.63E+12             
131.30-3.567E-02 ?(  9.573E-02 1.66E+02 1.82E+01 G  
569.50 2.576E-02 ?(  1.423E-01 3.43E+02 9.30E+00 G  
946.00-6.265E-02 +   1.603E-01 1.62E+02 1.35E+01 G  
880.52-1.703E-02 +   1.954E-01 7.03E+02 1.05E+01 G  
883.24 4.441E-03 &   1.351E-01 1.86E+03 9.70E+00 G  

Pb-212   N   5.5742E-01                                      5.12E+12             
238.63 5.574E-01  (P 4.260E-02 7.36E+00 4.36E+01 G  
300.09 2.299E-01 - P 4.842E-01 9.86E+01 3.18E+00 G  

73 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   7.0102E-01                                      5.84E+05             
351.93 7.109E-01  (P 4.772E-02 7.60E+00 3.56E+01 G  
295.22 5.708E-01 - P 7.526E-02 1.20E+01 1.84E+01 G  
242.00 6.525E-01  (P 2.489E-01 2.83E+01 7.27E+00 G  

Ra-226   N   1.8298E+00                                      5.84E+05             
186.21 1.830E+00  (  3.945E-01 1.81E+01 3.56E+00 G  

Th-234   N   5.5725E-01                                      1.63E+12             
63.30 5.572E-01 ?(  1.198E+00 1.33E+02 3.75E+00 G  
92.59 6.837E-02 -   6.701E-01 5.97E+02 4.34E+00 G  

Tl-208   N   2.0081E-01                                      5.12E+12             
583.19 1.987E-01  (P 1.694E-02 1.05E+01 8.50E+01 G  
277.37 2.279E-01  (P 2.480E-01 6.78E+01 6.60E+00 G  
860.53 6.604E-02 - P 1.496E-01 1.10E+02 1.24E+01 G  

U-235    N   7.4965E-02                                      2.57E+11             
143.77-9.471E-02 ?(  1.494E-01 9.87E+01 1.09E+01 G  
205.32 3.068E-01 ?(  3.077E-01 6.42E+01 5.02E+00 G  
163.36-8.510E-02 +   3.182E-01 2.30E+02 5.08E+00 G  
185.72 8.712E-02  (  2.518E-02 2.08E+01 5.70E+01 G  

Energy duplication    
93.35 5.371E-01 *   4.425E-01 5.24E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.48       144.        13.     0.005   266.87   5.572E-01   
Th-234      92.59       271.         4.     0.001  1194.14   6.837E-02   
U-235       93.35       212.        41.     0.015   104.74   5.371E-01   
Eu-152     121.04       124.        -4.    -0.001   786.32  -8.847E-03   
Pa-234     132.10       153.       -11.    -0.004   331.43  -3.567E-02   
U-235      142.94       138.       -17.    -0.006   197.47  -9.471E-02   
U-235      163.26       133.        -7.    -0.003   460.03  -8.510E-02   
U-235      185.94        98.        80.     0.030    41.61   8.712E-02   
U-235      205.31       105.        24.     0.009   128.48   3.068E-01   
Eu-152     345.19        40.        20.     0.007   101.83   6.435E-02   
Pa-234     571.62        22.         2.     0.001   685.77   2.576E-02   
Cs-137     660.65        16.         5.     0.002   262.30   7.309E-03   
Eu-154     723.82        48.        -7.    -0.003   270.90  -5.412E-02   
Bi-212     727.24        24.        36.     0.013    51.24   7.772E-01   
Eu-152     777.95        24.         2.     0.001   645.54   2.576E-02   
Eu-154     873.57        20.         3.     0.001   501.70   3.487E-02   
Pa-234     879.85        29.        -1.     0.000  1405.64  -1.703E-02   
Pa-234     946.75        29.        -5.    -0.002   323.56  -6.265E-02   
Eu-154     996.92        33.        -3.    -0.001   518.92  -5.523E-02   
Eu-154    1002.52        26.        -5.    -0.002   313.80  -4.859E-02   
Co-60     1173.41        28.        -3.    -0.001   512.91  -6.159E-03   
Eu-152    1409.35        12.         4.     0.001   264.83   4.447E-02   
Bi-212    1620.85        11.         4.     0.002   250.62   7.116E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7243E-01    6.7243E-01   1.3207E-01    1.4077E-01  6.633E-02
Am-241 #A    2.7811E-03    2.7816E-03   1.5354E-01    1.5354E-01  1.263E-01
Bi-212 #     7.6503E-01    7.6503E-01   3.9202E-01    3.9397E-01  2.487E-01
Bi-214       6.6899E-01    6.6902E-01   1.0076E-01    1.0525E-01  3.442E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.1147E-02    2.1147E-02  1.980E-02
Cs-137 #A    7.2914E-03    7.3089E-03   1.9171E-02    1.9174E-02  1.476E-02
Eu-152 #     5.5320E-02    5.5615E-02   5.6632E-02    5.6722E-02  4.838E-02
Eu-154 #A    3.4580E-02    3.4870E-02   1.7494E-01    1.7495E-01  1.396E-01
K-40         9.9136E+00    9.9136E+00   1.0356E+00    1.1492E+00  3.055E-01

75 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 10:24:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_003.An1               

Pa-234 #A   -1.4897E-02   -1.4897E-02   4.9372E-02    4.9511E-02  9.573E-02
Pb-212       5.5742E-01    5.5742E-01   8.3288E-02    9.5194E-02  4.260E-02
Pb-214       7.0099E-01    7.0102E-01   1.0895E-01    1.1572E-01  4.772E-02
Ra-226 #     1.8298E+00    1.8298E+00   6.6165E-01    6.7319E-01  3.945E-01
Th-234 #A    5.5725E-01    5.5725E-01   1.4872E+00    1.4881E+00  1.198E+00
Tl-208       2.0081E-01    2.0081E-01   4.3735E-02    4.5616E-02  1.694E-02
U-235  #A    7.4965E-02    7.4965E-02   3.1195E-02    3.1565E-02  1.494E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.454E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.4544123E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-09                Received:        02/26/13                      
Lab ID:          243724-003                    Prepared:        03/04/13 14:18                
Matrix:          Soil                          Analyzed:        04/05/13 10:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0197 U        0.190          0.156            0.9     
Bismuth-212                           1.09            0.578          0.256                    
Bismuth-214                           0.483           0.0971         0.0423                   
Cesium-137                            0.0212          0.0242         0.0173           0.07    
Cobalt-60                             0.00175 U       0.0135         0.0300           0.03    
Europium-152                          0.00548 U       0.0126         0.0631           0.1     
Europium-154                          0 U             0.0410         0.154            0.2     
Lead-212                              0.547           0.0852         0.0428                   
Lead-214                              0.587           0.102          0.0427                   
Potassium-40                         10.4             1.10           0.321                    
Protactinium-234                      0.0296 U        0.0827         0.0831                   
Radium-226 (By Bismuth-214)           0.483           0.0971         0.0423           0.2     
Thallium-208                          0.175           0.0435         0.0195                   
Thorium-232 (By Actinium-228)         0.560           0.119          0.0778           0.9     
Thorium-234                           0.232 U         0.779          1.06                     
Uranium-235                           0.0763 U        0.0424         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-003                   Client ID : 12-PE-E0774-09        

Seqnum : 1513137278004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130405_004                                Batch         : 195921                       Time      : 05-APR-2013 10:50     

Cal    : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14     Caldate       : 05-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0197            0.156       0.9      .18997           .18998           -0.018       u        

Bismuth-212                         1.09              0.256                .57847           .58116           0.11         u        

Bismuth-214                         0.483             0.0423               .097084          .099539          -0.0030      u        

Cesium-137                          0.0212            0.0173      0.07     .024213          .024233          -0.00075     u        

Cobalt-60                           0.00175           0.0300      0.03     .013544          .013544          0.00053      u        

Europium-152                        0.00548           0.0631      0.1      .012592          .012595          0.011        u        

Europium-154                        0                 0.154       0.2      .041034          .041034          0.0037       u        

Lead-212                            0.547             0.0428               .085204          .096473          0.022        u        

Lead-214                            0.587             0.0427               .10217           .10726           0.016        u        

Potassium-40                        10.4              0.321                1.0996           1.2165           -0.15        u        

Protactinium-234                    0.0296            0.0831               .082746          .083074          0.011        u        

Radium-226 (By Bismuth-214)         0.483             0.0423      0.2      .097084          .099539          -0.0030      u        

Thallium-208                        0.175             0.0195               .043544          .044992          0.0078       u        

Thorium-232 (By Actinium-228)       0.560             0.0778      0.9      .11912           .12584           -0.018       u        

Thorium-234                         0.232             1.06                 .77868           .77899           0.0042       u        

Uranium-235                         0.0763            0.150       0.18     .042353          .042636          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513137278004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-09          
Sample Description: 243724-003, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130405_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/5/2013 10:50:51         Real Time: 2702   sec
Analysis Time: 4/5/2013 11:36            Dead Time: 0.09   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.598E-01      1.191E-01      1.258E-01      7.776E-02
Am-241    #AB    1.971E-02      1.900E-01      1.900E-01      1.555E-01
Bi-212           1.090E+00      5.785E-01      5.812E-01      2.560E-01
Bi-214           4.832E-01      9.708E-02      9.954E-02      4.225E-02
Co-60     #AB    1.748E-03      1.354E-02      1.354E-02      2.998E-02
Cs-137    #      2.121E-02      2.421E-02      2.423E-02      1.731E-02
Eu-152    #AB    5.480E-03      1.259E-02      1.260E-02      6.308E-02
Eu-154    #AB    0.000E+00      4.103E-02      4.103E-02      1.538E-01
K-40             1.035E+01      1.100E+00      1.216E+00      3.211E-01
Pa-234    #AB    2.961E-02      8.275E-02      8.307E-02      8.308E-02
Pb-212           5.471E-01      8.520E-02      9.647E-02      4.276E-02
Pb-214           5.868E-01      1.022E-01      1.073E-01      4.269E-02
Ra-226           1.286E+00      5.832E-01      5.897E-01      3.793E-01
Th-234    #AB    2.325E-01      7.787E-01      7.790E-01      1.060E+00
Tl-208           1.754E-01      4.354E-02      4.499E-02      1.951E-02
U-235     #AB    7.630E-02      4.235E-02      4.264E-02      1.500E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.547E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 11:35:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_004.An1               

Sample description                                             
243724-003, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130405_004.An1

Acquisition information
Start time:                 4/5/2013 10:50:51
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.20        3. 482.03   0.90  1.520E-02    59.54  35.920    PBC<MDA Am241 
61.78        8. 189.94   0.90  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.73       94.  18.69   0.91  2.829E-02
77.26      141.  13.21   0.91  3.018E-02
92.50        7. 275.90   0.92  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.010E-01 U235  
93.35       19. 100.74   0.92  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.647E-01 U235  
93.35       19. 100.74   0.92  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.647E-01 U235  
121.87       12. 114.88   0.94  4.845E-02   121.78  28.410    PBC<MDA Eu152 
132.79       10. 139.75   0.95  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.60       11. 143.86   0.96  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.471E-02 U235  
163.29        9. 164.49   0.97  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.136E-01 U235  
186.09       69.  22.68   0.73  4.816E-02   185.72  57.000  8.013E-02 U235  

186.21   3.555  1.286E+00 Ra226 
185.72  57.000  8.013E-02 U235  

238.48      326.   7.66   1.02  4.319E-02   238.63  43.600  5.471E-01 Pb212 
241.70       62.  24.65   0.98  4.285E-02   242.00   7.268  6.429E-01 Pb214 
278.82        8. 117.57   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.14      142.  12.52   1.04  3.814E-02   295.22  18.414  6.284E-01 Pb214 
300.28       33.  39.45   1.35  3.774E-02   300.09   3.180  8.689E-01 Pb212 
338.14       90.  14.88   1.14  3.494E-02   338.32  11.400  7.255E-01 Ac228 
351.79      216.   8.45   1.01  3.405E-02   351.93  35.600  5.537E-01 Pb214 
583.27      117.  11.93   0.72  2.416E-02   583.19  85.000  1.754E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.26      169.   9.53   0.97  2.345E-02   609.31  45.490  4.832E-01 Bi214 
661.91       12.  57.09   1.34  2.217E-02   661.66  84.990  2.121E-02 Cs137 
727.56       43.  26.53   0.36  2.078E-02   727.33   6.650  9.890E-01 Bi212 
785.35       12.  56.81   1.43  1.972E-02   785.37   1.110  1.697E+00 Bi212 
861.16       19.  29.62   0.79  1.851E-02   860.53  12.400  2.671E-01 Tl208 
883.81        1. 616.38   1.50  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.30       70.  15.84   1.19  1.779E-02   911.20  26.200  4.784E-01 Ac228 
946.87        2. 275.49   1.54  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.40       49.  21.56   1.31  1.704E-02   968.96  15.900  5.751E-01 Ac228 

1109.30        1. 604.14   1.66  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.03       50.  16.86   0.35  1.535E-02  1120.29  14.910  7.069E-01 Bi214 
1172.88        2. 387.43   1.70  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.24        1. 925.70   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      427.   5.10   2.47  1.254E-02  1460.82  10.550  1.035E+01 K40   
1764.19       16.  40.37   2.08  1.069E-02  1764.49  15.310  3.072E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.02    74.72       109.        84. 2.972E+03   42.06   1.135  -      s 
308.10    77.24        97.       127. 4.215E+03   28.58   0.527  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.01    59.20       129.         3.     0.001   964.07   0.895s
Th-234    246.31    61.78        98.         8.     0.003   379.87   0.898s
Th-234    369.09    92.50       196.         7.     0.003   551.79   0.921s
Ac-228    372.48    93.35       173.        19.     0.007   201.48   0.921D
U-235     372.48    93.35       173.        19.     0.007   201.48   0.921D
Eu-152    486.44   121.87        91.        12.     0.004   229.76   0.943s
Eu-154    490.66   122.92       128.       -13.    -0.005   253.21   0.944s
Pa-234    530.10   132.79       100.        10.     0.004   279.50   0.950s
U-235     573.31   143.60       121.        11.     0.004   287.72   0.960s
U-235     652.03   163.29       104.         9.     0.003   328.99   0.975s
U-235     742.52   185.93       127.        64.     0.024    55.51   0.991s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.15   186.09        75.        69.     0.025    45.36   0.728s
U-235     815.20   204.12       110.       -22.    -0.008   142.38   1.006s
Pb-212    952.58   238.48       116.       321.     0.119    15.31   1.023 
Pb-214    965.45   241.70        79.        62.     0.023    49.29   0.980 
Tl-208   1113.83   278.82        53.         8.     0.003   235.13   1.061s
Pb-214   1179.07   295.14        62.       138.     0.051    25.04   1.042s
Pb-212   1199.61   300.28        62.        33.     0.012    78.90   1.350s
Ac-228   1350.97   338.14        38.        90.     0.033    29.76   1.136s
Eu-152   1371.48   343.27        59.        -7.    -0.003   328.01   1.111s
Pb-214   1405.58   351.79        48.       209.     0.077    16.89   1.006 
Tl-208   2331.23   583.27        29.       112.     0.042    23.86   0.716s
Bi-214   2435.19   609.26        36.       161.     0.059    19.05   0.967s
Cs-137   2645.82   661.91        19.        12.     0.005   114.19   1.343s
Eu-154   2894.64   724.11        45.        -8.    -0.003   259.20   1.387s
Bi-212   2908.44   727.56        22.        43.     0.016    53.06   0.356s
Eu-152   3114.05   778.95        17.        -2.    -0.001   741.12   1.427s
Bi-212   3139.64   785.35        16.        12.     0.004   113.62   1.431 
Tl-208   3443.01   861.16         8.        19.     0.007    59.25   0.790s
Pa-234   3525.83   881.86        16.        -1.     0.000  1318.03   1.498s
Pa-234   3533.64   883.81        15.         1.     0.000  1232.75   1.500s
Ac-228   3643.65   911.30        24.        70.     0.026    31.69   1.191 
Pa-234   3786.02   946.87        16.         2.     0.001   550.98   1.544s
Ac-228   3876.16   969.40        19.        49.     0.018    43.13   1.313 
Eu-154   3978.61   994.99        22.        -3.    -0.001   455.71   1.579s
Eu-154   4009.02  1002.59        19.        -1.     0.000  1000.89   1.584s
Eu-152   4436.17  1109.30        12.         1.     0.000  1208.27   1.658s
Bi-214   4479.13  1120.03        11.        50.     0.019    33.72   0.354s
Co-60    4690.71  1172.88        18.         2.     0.001   774.85   1.700s
Eu-154   5103.65  1276.01        31.        -6.    -0.002   290.66   1.767s
Eu-152   5629.20  1407.24        15.         1.     0.000  1851.40   1.856s
K-40     5843.35  1460.70        32.       427.     0.158    10.21   2.474s
Bi-214   7059.29  1764.19        12.        16.     0.006    80.73   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5980E-01                                      5.12E+12             
911.20 4.784E-01  (P 7.776E-02 1.58E+01 2.62E+01 G  
968.96 5.751E-01  (P 1.217E-01 2.16E+01 1.59E+01 G  
338.32 7.255E-01  (P 1.156E-01 1.49E+01 1.14E+01 G  

Energy duplication    
93.35 3.719E-01 -   6.010E-01 1.01E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 11:35:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.9705E-02                                      1.58E+05             
59.54 1.971E-02 ?(  1.555E-01 4.82E+02 3.59E+01 G  

Bi-212   N   1.0903E+00                                      5.12E+12             
727.33 9.890E-01  (  2.560E-01 2.65E+01 6.65E+00 G  
785.37 1.697E+00  (  1.359E+00 5.68E+01 1.11E+00 G  

1620.74-1.131E-02 %   1.099E+00 5.91E+03 1.51E+00 G  

Bi-214   N   4.8318E-01                                      5.84E+05             
609.31 4.832E-01  (P 4.225E-02 9.53E+00 4.55E+01 G  

1120.29 7.069E-01 + P 1.061E-01 1.69E+01 1.49E+01 G  
1764.49 3.072E-01 -   1.594E-01 4.04E+01 1.53E+01 G  

Co-60    T   1.7479E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  2.998E-02 1.00E+03 1.00E+02 G  
1173.23 3.498E-03 ?(  2.186E-02 3.87E+02 9.98E+01 G  

Cs-137   I   2.1205E-02                                      1.10E+04             
661.66 2.121E-02  (  1.731E-02 5.71E+01 8.50E+01 G  

Eu-152   I   5.4803E-03                                      4.94E+03             
344.28-2.401E-02 &(  6.308E-02 1.64E+02 2.66E+01 G  
121.78 2.839E-02 ?(  5.203E-02 1.15E+02 2.84E+01 G  
778.90-1.999E-02 +   1.192E-01 3.71E+02 1.30E+01 G  
964.08-1.353E-03 &   1.797E-01 8.07E+03 1.45E+01 G  

1112.08 1.283E-02 ?(  1.256E-01 6.04E+02 1.34E+01 G  
1408.01 7.141E-03 ?(  1.078E-01 9.26E+02 2.09E+01 G  

K-40     N   1.0351E+01                                      4.57E+11             
1460.82 1.035E+01  (P 3.211E-01 5.10E+00 1.06E+01 G  

Pa-234   N   2.9605E-02                                      1.63E+12             
131.30 3.701E-02 ?(  8.308E-02 1.40E+02 1.82E+01 G  
569.50 4.077E-04 %   1.907E-01 2.84E+04 9.30E+00 G  
946.00 2.906E-02 ?(  1.277E-01 2.75E+02 1.35E+01 G  
880.52-1.469E-02 &   1.574E-01 6.59E+02 1.05E+01 G  
883.24 1.648E-02 &(  1.650E-01 6.16E+02 9.70E+00 G  

Pb-212   N   5.4713E-01                                      5.12E+12             
238.63 5.471E-01  (P 4.276E-02 7.66E+00 4.36E+01 G  
300.09 8.689E-01 + P 4.924E-01 3.95E+01 3.18E+00 G  

Pb-214   N   5.8675E-01                                      5.84E+05             
351.93 5.537E-01  (P 4.269E-02 8.45E+00 3.56E+01 G  
295.22 6.284E-01  (P 8.415E-02 1.25E+01 1.84E+01 G  
242.00 6.429E-01  (P 2.128E-01 2.46E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 11:35:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.2859E+00                                      5.84E+05             
186.21 1.286E+00  (  3.793E-01 2.27E+01 3.56E+00 G  

Th-234   N   2.3247E-01                                      1.63E+12             
63.30 3.451E-01 &(  1.060E+00 1.90E+02 3.75E+00 G  
92.59 1.352E-01 &(  6.092E-01 2.76E+02 4.34E+00 G  

Tl-208   N   1.7538E-01                                      5.12E+12             
583.19 1.754E-01  (P 1.951E-02 1.19E+01 8.50E+01 G  
277.37 1.043E-01 & P 2.074E-01 1.18E+02 6.60E+00 G  
860.53 2.671E-01 + P 9.147E-02 2.96E+01 1.24E+01 G  

U-235    N   7.6300E-02                                      2.57E+11             
143.77 6.471E-02  (  1.500E-01 1.44E+02 1.09E+01 G  
205.32-3.009E-01 &   3.366E-01 7.12E+01 5.02E+00 G  
163.36 1.136E-01 ?(  3.015E-01 1.64E+02 5.08E+00 G  
185.72 7.520E-02  (  3.072E-02 2.78E+01 5.70E+01 G  

Energy duplication    
93.35 2.647E-01     4.278E-01 1.01E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 11:35:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.20       129.         3.     0.001   964.07   1.971E-02   
Th-234      61.78        98.         8.     0.003   379.87   3.451E-01   
Th-234      92.50       196.         7.     0.003   551.79   1.352E-01   
U-235       93.35       173.        19.     0.007   201.48   2.647E-01   
Eu-152     121.87        91.        12.     0.004   229.76   2.839E-02   
Eu-154     122.92       128.       -13.    -0.005   253.21  -2.133E-02   
Pa-234     132.79       100.        10.     0.004   279.50   3.701E-02   
U-235      143.60       121.        11.     0.004   287.72   6.471E-02   
U-235      163.29       104.         9.     0.003   328.99   1.136E-01   
U-235      185.93       127.        64.     0.024    55.51   7.520E-02   
U-235      204.12       110.       -22.    -0.008   142.38  -3.009E-01   
Eu-152     343.27        59.        -7.    -0.003   328.01  -2.401E-02   
Cs-137     661.91        19.        12.     0.005   114.19   2.121E-02   
Eu-154     724.11        45.        -8.    -0.003   259.20  -5.892E-02   
Eu-152     778.95        17.        -2.    -0.001   741.12  -1.999E-02   
Pa-234     881.86        16.        -1.     0.000  1318.03  -1.469E-02   
Pa-234     883.81        15.         1.     0.000  1232.75   1.648E-02   
Pa-234     946.87        16.         2.     0.001   550.98   2.906E-02   
Eu-154     994.99        22.        -3.    -0.001   455.71  -5.533E-02   
Eu-154    1002.59        19.        -1.     0.000  1000.89  -1.363E-02   
Eu-152    1109.30        12.         1.     0.000  1208.27   1.283E-02   
Co-60     1172.88        18.         2.     0.001   774.85   3.498E-03   
Eu-154    1276.01        31.        -6.    -0.002   290.66  -3.738E-02   
Eu-152    1407.24        15.         1.     0.000  1851.40   7.141E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5980E-01    5.5980E-01   1.1912E-01    1.2584E-01  7.776E-02
Am-241 #A    1.9702E-02    1.9705E-02   1.8997E-01    1.8998E-01  1.555E-01
Bi-212       1.0903E+00    1.0903E+00   5.7847E-01    5.8116E-01  2.560E-01
Bi-214       4.8316E-01    4.8318E-01   9.7084E-02    9.9539E-02  4.225E-02
Co-60  #A    1.7242E-03    1.7479E-03   1.3544E-02    1.3544E-02  2.998E-02
Cs-137 #     2.1155E-02    2.1205E-02   2.4213E-02    2.4233E-02  1.731E-02
Eu-152 #A    5.4512E-03    5.4803E-03   1.2592E-02    1.2595E-02  6.308E-02
Eu-154 #A    0.0000E+00    0.0000E+00   4.1034E-02    4.1034E-02  1.538E-01
K-40         1.0351E+01    1.0351E+01   1.0996E+00    1.2165E+00  3.211E-01
Pa-234 #A    2.9605E-02    2.9605E-02   8.2746E-02    8.3074E-02  8.308E-02
Pb-212       5.4713E-01    5.4713E-01   8.5204E-02    9.6473E-02  4.276E-02
Pb-214       5.8672E-01    5.8675E-01   1.0217E-01    1.0726E-01  4.269E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 11:35:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_004.An1               

Ra-226       1.2859E+00    1.2859E+00   5.8324E-01    5.8972E-01  3.793E-01
Th-234 #A    2.3247E-01    2.3247E-01   7.7868E-01    7.7899E-01  1.060E+00
Tl-208       1.7538E-01    1.7538E-01   4.3544E-02    4.4992E-02  1.951E-02
U-235  #A    7.6300E-02    7.6300E-02   4.2353E-02    4.2636E-02  1.500E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.508E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.5079084E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-10                Received:        02/26/13                      
Lab ID:          243724-004                    Prepared:        03/04/13 14:30                
Matrix:          Soil                          Analyzed:        04/05/13 12:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   286 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0357 U        0.178          0.145            0.9     
Bismuth-212                           0.608           0.339          0.167                    
Bismuth-214                           0.396           0.0894         0.0377                   
Cesium-137                           -0.00820 U       0.0250         0.0195           0.07    
Cobalt-60                            -0.00664 U       0.0327         0.0261           0.03    
Europium-152                          0.0435 U        0.0792         0.0496           0.1     
Europium-154                          0.0116 U        0.150          0.122            0.2     
Lead-212                              0.389           0.0739         0.0369                   
Lead-214                              0.391           0.0972         0.0468                   
Potassium-40                          6.93            0.909          0.282                    
Protactinium-234                      0.0293 U        0.0743         0.0946                   
Radium-226 (By Bismuth-214)           0.396           0.0894         0.0377           0.2     
Thallium-208                          0.137           0.0452         0.0219                   
Thorium-232 (By Actinium-228)         0.503           0.127          0.0659           0.9     
Thorium-234                           1.42            1.38           1.05                     
Uranium-235                           0.0305 U        0.0286         0.140            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-004                   Client ID : 12-PE-E0774-10        

Seqnum : 1513137278005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130405_005                                Batch         : 195921                       Time      : 05-APR-2013 12:10     

Cal    : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14     Caldate       : 05-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 286 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0357           0.145       0.9      .17808           .1781            -0.018       u        

Bismuth-212                         0.608             0.167                .33904           .34046           0.11         u        

Bismuth-214                         0.396             0.0377               .089391          .091185          -0.0030      u        

Cesium-137                          -0.00820          0.0195      0.07     .024951          .024954          -0.00075     u        

Cobalt-60                           -0.00664          0.0261      0.03     .032713          .032715          0.00053      u        

Europium-152                        0.0435            0.0496      0.1      .079239          .079278          0.011        u        

Europium-154                        0.0116            0.122       0.2      .15017           .15017           0.0037       u        

Lead-212                            0.389             0.0369               .073947          .080655          0.022        u        

Lead-214                            0.391             0.0468               .097224          .099627          0.016        u        

Potassium-40                        6.93              0.282                .90936           .97385           -0.15        u        

Protactinium-234                    0.0293            0.0946               .074339          .074695          0.011        u        

Radium-226 (By Bismuth-214)         0.396             0.0377      0.2      .089391          .091185          -0.0030      u        

Thallium-208                        0.137             0.0219               .045211          .046073          0.0078       u        

Thorium-232 (By Actinium-228)       0.503             0.0659      0.9      .1265            .13165           -0.018       u        

Thorium-234                         1.42              1.05                 1.3785           1.3851           0.0042       u        

Uranium-235                         0.0305            0.140       0.18     .028626          .028693          0.0090       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513137278005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-10          
Sample Description: 243724-004, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130405_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:07           Live Time: 2700   sec

Acquisition Time: 4/5/2013 12:10:33         Real Time: 2702   sec
Analysis Time: 4/5/2013 12:55            Dead Time: 0.08   %

Analysis Quantity: 2.860E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.033E-01      1.265E-01      1.317E-01      6.594E-02
Am-241    #AB   -3.573E-02      1.781E-01      1.781E-01      1.446E-01
Bi-212           6.078E-01      3.390E-01      3.405E-01      1.669E-01
Bi-214    #      3.959E-01      8.939E-02      9.119E-02      3.772E-02
Co-60     #AB   -6.640E-03      3.271E-02      3.271E-02      2.605E-02
Cs-137    #AB   -8.202E-03      2.495E-02      2.495E-02      1.952E-02
Eu-152    #AB    4.349E-02      7.924E-02      7.928E-02      4.959E-02
Eu-154    #AB    1.157E-02      1.502E-01      1.502E-01      1.217E-01
K-40             6.934E+00      9.094E-01      9.738E-01      2.824E-01
Pa-234    #AB    2.925E-02      7.434E-02      7.469E-02      9.462E-02
Pb-212           3.894E-01      7.395E-02      8.066E-02      3.693E-02
Pb-214           3.908E-01      9.722E-02      9.963E-02      4.676E-02
Ra-226           1.023E+00      5.449E-01      5.493E-01      3.403E-01
Th-234    #      1.422E+00      1.379E+00      1.385E+00      1.047E+00
Tl-208           1.374E-01      4.521E-02      4.607E-02      2.194E-02
U-235     #AB    3.054E-02      2.863E-02      2.869E-02      1.401E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.192E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 12:55:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

Sample description                                             
243724-004, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130405_005.An1

Acquisition information
Start time:                 4/5/2013 12:10:33
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.8600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.8600E+02) = 

9.4500E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 12:55:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1152

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.57       28.  48.47   0.90  1.866E-02    63.30   3.750  1.422E+00 Th234 
74.80       71.  20.08   0.91  2.844E-02
77.19      103.  15.91   0.91  3.022E-02
92.41       20.  83.44   0.92  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.020E-01 U235  
185.90       50.  26.65   0.45  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.022E+00 Ra226 
186.09       29.  46.87   0.99  4.819E-02   185.72  57.000  3.686E-02 U235  

186.21   3.555  5.916E-01 Ra226 
185.72  57.000  3.686E-02 U235  

238.54      213.   9.25   0.80  4.319E-02   238.63  43.600  3.855E-01 Pb212 
241.73       37.  35.72   0.70  4.285E-02   242.00   7.268  4.137E-01 Pb214 
276.81       10.  89.81   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.93       88.  14.79   0.85  3.816E-02   295.22  18.414  4.184E-01 Pb214 
300.13       15.  47.69   0.56  3.774E-02   300.09   3.180  4.434E-01 Pb212 
337.98       42.  24.01   1.11  3.494E-02   338.32  11.400  3.706E-01 Ac228 
344.36        6. 127.16   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.77      135.  11.84   1.00  3.405E-02   351.93  35.600  3.718E-01 Pb214 
582.98       81.  15.58   1.39  2.416E-02   583.19  85.000  1.388E-01 Tl208 
609.38      129.  10.53   1.30  2.345E-02   609.31  45.490  3.959E-01 Bi214 
727.40       24.  27.89   0.82  2.078E-02   727.33   6.650  6.078E-01 Bi212 
778.76        3. 209.01   1.43  1.983E-02   778.90  12.970    PBC<MDA Eu152 
789.38        2. 275.59   1.43  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.18        8.  67.03   1.48  1.851E-02   860.53  12.400    PBC<MDA Tl208 
875.47        1. 649.10   1.49  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.157E-02 Eu154 
880.03        5. 127.08   1.50  1.822E-02   880.52  10.500    PBC<MDA Pa234 

92 of 385
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.13       67.  13.91   1.48  1.779E-02   911.20  26.200  5.017E-01 Ac228 
947.77        2. 354.31   1.54  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.19        6. 121.80   1.56  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.96       39.  19.41   0.36  1.704E-02   968.96  15.900  5.059E-01 Ac228 

1119.47       37.  20.59   0.36  1.535E-02  1120.29  14.910  5.724E-01 Bi214 
1460.74      262.   6.15   1.66  1.254E-02  1460.82  10.550  6.933E+00 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.91        82.        50. 1.772E+03   60.17   0.686  -      s 
308.32    77.30        95.        93. 3.081E+03   37.91   0.880  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.42    59.31        94.        -6.    -0.002   498.39   0.895s
Th-234    253.45    63.57        81.        28.     0.011    96.94   0.898 
Th-234    368.72    92.41       127.        20.     0.007   166.88   0.921s
Ac-228    372.48    93.35       125.        -2.    -0.001  1285.23   0.921D
U-235     372.48    93.35       125.        -2.    -0.001  1285.23   0.921D
Eu-152    486.70   121.93       119.       -14.    -0.005   233.71   0.943s
U-235     652.19   163.34       110.        -9.    -0.003   344.36   0.975s
U-235     743.14   186.09        77.        29.     0.011    93.75   0.991s
Ra-226    742.40   185.90        51.        50.     0.019    53.29   0.452s
U-235     817.31   204.65        77.        -8.    -0.003   299.93   1.006s
Pb-212    952.79   238.54        73.       207.     0.077    18.50   0.798 
Pb-214    965.57   241.73        59.        37.     0.014    71.44   0.700s
Tl-208   1105.80   276.81        41.        10.     0.004   179.62   1.061s
Pb-214   1178.24   294.93        35.        84.     0.031    29.59   0.853 
Pb-212   1199.02   300.13        27.        15.     0.006    95.37   0.561s
Ac-228   1350.36   337.98        37.        42.     0.016    48.03   1.106s
Eu-152   1375.87   344.36        31.         6.     0.002   254.32   1.111s
Pb-214   1405.50   351.77        48.       129.     0.048    23.69   1.001 
Tl-208   2330.10   582.98        31.        81.     0.030    31.17   1.385 
Bi-214   2435.68   609.38        24.       121.     0.045    21.05   1.301s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2645.24   661.77        20.        -4.    -0.002   304.22   1.343s
Eu-154   2894.69   724.12        28.        -2.    -0.001   899.29   1.387s
Bi-212   2907.81   727.40         8.        24.     0.009    55.78   0.819s
Eu-152   3113.31   778.76        17.         3.     0.001   418.02   1.427s
Bi-212   3155.78   789.38        14.         2.     0.001   551.18   1.431 
Tl-208   3443.08   861.18        19.         8.     0.003   134.07   1.484s
Eu-154   3500.28   875.47        11.         1.     0.000  1298.19   1.493s
Pa-234   3518.51   880.03        17.         5.     0.002   254.15   1.498s
Ac-228   3642.98   911.13        14.        67.     0.025    27.83   1.479 
Pa-234   3789.61   947.77        19.         2.     0.001   708.63   1.544s
Eu-152   3855.32   964.19        21.         6.     0.002   243.60   1.556s
Ac-228   3874.43   968.96         8.        39.     0.015    38.83   0.362s
Bi-214   4476.88  1119.47         9.        37.     0.014    41.18   0.363s
Co-60    4688.12  1172.23        17.        -3.    -0.001   372.83   1.700s
Co-60    5331.85  1333.00        18.        -3.    -0.001   492.68   1.806s
Eu-152   5637.58  1409.33        13.        -2.    -0.001   448.63   1.856s
K-40     5843.47  1460.74        21.       262.     0.097    12.30   1.664 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0325E-01                                      5.12E+12             
911.20 5.017E-01  (P 6.594E-02 1.39E+01 2.62E+01 G  
968.96 5.059E-01  (P 8.433E-02 1.94E+01 1.59E+01 G  
338.32 3.706E-01 & P 1.244E-01 2.40E+01 1.14E+01 G  

Energy duplication    
93.35-5.288E-02 &   5.571E-01 6.43E+02 4.10E+00 XA 

Am-241   I  -3.5731E-02                                      1.58E+05             
59.54-3.573E-02 &(  1.446E-01 2.49E+02 3.59E+01 G  

Bi-212   N   6.0784E-01                                      5.12E+12             
727.33 6.078E-01  (  1.669E-01 2.79E+01 6.65E+00 G  
785.37 3.132E-01 -   1.373E+00 2.76E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.693E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9587E-01                                      5.84E+05             
609.31 3.959E-01 *(P 3.772E-02 1.05E+01 4.55E+01 G  

1120.29 5.724E-01 + P 1.042E-01 2.06E+01 1.49E+01 G  
1764.49 0.000E+00 -   4.981E-02 1.00E+03 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -6.6399E-03                                      1.93E+03             
1332.49-6.640E-03 ?(  2.605E-02 2.46E+02 1.00E+02 G  
1173.23-7.868E-03 +   2.308E-02 1.86E+02 9.98E+01 G  

Cs-137   I  -8.2017E-03                                      1.10E+04             
661.66-8.202E-03 ?(  1.952E-02 1.52E+02 8.50E+01 G  

Eu-152   I   4.3491E-02                                      4.94E+03             
344.28 2.489E-02 ?(  4.959E-02 1.27E+02 2.66E+01 G  
121.78-3.475E-02 +   6.507E-02 1.17E+02 2.84E+01 G  
778.90 4.017E-02 ?(  1.328E-01 2.09E+02 1.30E+01 G  
964.08 8.057E-02 ?(  1.518E-01 1.22E+02 1.45E+01 G  

1112.08-5.034E-03 %   1.549E-01 1.88E+03 1.34E+01 G  
1408.01-3.148E-02 +   1.114E-01 2.24E+02 2.09E+01 G  

Eu-154   I   1.1568E-02                                      3.14E+03             
873.18 1.157E-02 ?(  1.217E-01 6.49E+02 1.22E+01 G  
123.07-2.357E-04 %   4.163E-02 1.07E+04 4.04E+01 G  

1274.43 7.126E-04 &   6.109E-02 5.21E+03 3.49E+01 G  
723.30-1.433E-02 +   1.046E-01 4.50E+02 2.00E+01 G  

1004.72-3.438E-04 %   8.181E-02 1.45E+04 1.79E+01 G  
996.25 7.000E-03 %   1.782E-01 1.55E+03 1.05E+01 G  

K-40     N   6.9335E+00                                      4.57E+11             
1460.82 6.933E+00  (P 2.824E-01 6.15E+00 1.06E+01 G  

Pa-234   N   2.9250E-02                                      1.63E+12             
131.30-3.772E-03 &(  9.462E-02 1.53E+03 1.82E+01 G  
569.50 2.683E-03 %   1.455E-01 3.30E+03 9.30E+00 G  
946.00 2.640E-02 ?(  1.506E-01 3.54E+02 1.35E+01 G  
880.52 9.015E-02 &(  1.765E-01 1.27E+02 1.05E+01 G  
883.24 1.811E-03 &   1.970E-01 6.61E+03 9.70E+00 G  

Pb-212   N   3.8941E-01                                      5.12E+12             
238.63 3.855E-01  (P 3.693E-02 9.25E+00 4.36E+01 G  
300.09 4.434E-01  (P 3.517E-01 4.77E+01 3.18E+00 G  

Pb-214   N   3.9078E-01                                      5.84E+05             
351.93 3.718E-01  (P 4.676E-02 1.18E+01 3.56E+01 G  
295.22 4.184E-01  (P 6.878E-02 1.48E+01 1.84E+01 G  
242.00 4.137E-01  (P 2.014E-01 3.57E+01 7.27E+00 G  

Ra-226   N   1.0225E+00                                      5.84E+05             
186.21 1.022E+00  (  3.403E-01 2.66E+01 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.4220E+00                                      1.63E+12             
63.30 1.422E+00 ?(  1.047E+00 4.85E+01 3.75E+00 G  
92.59 4.043E-01 -   5.354E-01 8.34E+01 4.34E+00 G  

Tl-208   N   1.3742E-01                                      5.12E+12             
583.19 1.388E-01  (P 2.194E-02 1.56E+01 8.50E+01 G  
277.37 1.356E-01 ?(P 2.002E-01 8.98E+01 6.60E+00 G  
860.53 1.287E-01 ?(P 1.535E-01 6.70E+01 1.24E+01 G  

U-235    N   3.0536E-02                                      2.57E+11             
143.77-2.419E-03 %(  1.401E-01 3.52E+03 1.09E+01 G  
205.32-1.275E-01 +   3.067E-01 1.50E+02 5.02E+00 G  
163.36-1.215E-01 +   3.380E-01 1.72E+02 5.08E+00 G  
185.72 3.686E-02  (  2.613E-02 4.69E+01 5.70E+01 G  

Energy duplication    
93.35-3.764E-02 +   3.966E-01 6.43E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31        94.        -6.    -0.002   498.39  -3.573E-02   
Th-234      63.57        81.        28.     0.011    96.94   1.422E+00   
Th-234      92.41       127.        20.     0.007   166.88   4.043E-01   
U-235       93.35       125.        -2.    -0.001  1285.23  -3.764E-02   
Eu-152     121.93       119.       -14.    -0.005   233.71  -3.475E-02   
U-235      163.34       110.        -9.    -0.003   344.36  -1.215E-01   
U-235      186.09        77.        29.     0.011    93.75   3.686E-02   
U-235      204.65        77.        -8.    -0.003   299.93  -1.275E-01   
Eu-152     344.36        31.         6.     0.002   254.32   2.489E-02   
Cs-137     661.77        20.        -4.    -0.002   304.22  -8.202E-03   
Eu-154     724.12        28.        -2.    -0.001   899.29  -1.433E-02   
Eu-152     778.76        17.         3.     0.001   418.02   4.017E-02   
Eu-154     875.47        11.         1.     0.000  1298.19   1.157E-02   
Pa-234     880.03        17.         5.     0.002   254.15   9.015E-02   
Pa-234     947.77        19.         2.     0.001   708.63   2.640E-02   
Eu-152     964.19        21.         6.     0.002   243.60   8.057E-02   
Co-60     1172.23        17.        -3.    -0.001   372.83  -7.868E-03   
Co-60     1333.00        18.        -3.    -0.001   492.68  -6.640E-03   
Eu-152    1409.33        13.        -2.    -0.001   448.63  -3.148E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0325E-01    5.0325E-01   1.2650E-01    1.3165E-01  6.594E-02
Am-241 #A   -3.5725E-02   -3.5731E-02   1.7808E-01    1.7810E-01  1.446E-01
Bi-212       6.0784E-01    6.0784E-01   3.3904E-01    3.4046E-01  1.669E-01
Bi-214 #     3.9585E-01    3.9587E-01   8.9391E-02    9.1185E-02  3.772E-02
Co-60  #A   -6.5498E-03   -6.6399E-03   3.2713E-02    3.2715E-02  2.605E-02
Cs-137 #A   -8.1820E-03   -8.2017E-03   2.4951E-02    2.4954E-02  1.952E-02
Eu-152 #A    4.3260E-02    4.3491E-02   7.9239E-02    7.9278E-02  4.959E-02
Eu-154 #A    1.1471E-02    1.1568E-02   1.5017E-01    1.5017E-01  1.217E-01
K-40         6.9335E+00    6.9335E+00   9.0936E-01    9.7385E-01  2.824E-01
Pa-234 #A    2.9250E-02    2.9250E-02   7.4339E-02    7.4695E-02  9.462E-02
Pb-212       3.8941E-01    3.8941E-01   7.3947E-02    8.0655E-02  3.693E-02
Pb-214       3.9076E-01    3.9078E-01   9.7224E-02    9.9627E-02  4.676E-02
Ra-226       1.0224E+00    1.0225E+00   5.4489E-01    5.4928E-01  3.403E-01
Th-234 #     1.4220E+00    1.4220E+00   1.3785E+00    1.3851E+00  1.047E+00
Tl-208       1.3742E-01    1.3742E-01   4.5211E-02    4.6073E-02  2.194E-02
U-235  #A    3.0536E-02    3.0536E-02   2.8626E-02    2.8693E-02  1.401E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.038E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.0380507E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-11                Received:        02/26/13                      
Lab ID:          243724-005                    Prepared:        03/04/13 14:31                
Matrix:          Soil                          Analyzed:        04/05/13 14:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   287 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:19                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0725 U        0.198          0.160            0.9     
Bismuth-212                           0.389           0.418          0.313                    
Bismuth-214                           0.557           0.105          0.0467                   
Cesium-137                           -0.00585 U       0.0263         0.0209           0.07    
Cobalt-60                             0.0133 U        0.0231         0.0164           0.03    
Europium-152                          0.0567          0.0767         0.0495           0.1     
Europium-154                          0.0995 U        0.154          0.166            0.2     
Lead-212                              0.601           0.0898         0.0442                   
Lead-214                              0.699           0.117          0.0526                   
Potassium-40                          8.35            1.01           0.304                    
Protactinium-234                     -0.0291 U        0.135          0.110                    
Radium-226 (By Bismuth-214)           0.557           0.105          0.0467           0.2     
Thallium-208                          0.204           0.0573         0.0273                   
Thorium-232 (By Actinium-228)         0.664           0.134          0.0849           0.9     
Thorium-234                           0.636 U         0.723          1.33                     
Uranium-235                           0.0578 U        0.0418         0.123            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-005                   Client ID : 12-PE-E0774-11        

Seqnum : 1513137278007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130405_007                                Batch         : 195921                       Time      : 05-APR-2013 14:18     

Cal    : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14     Caldate       : 05-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 287 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0725           0.160       0.9      .19845           .19852           -0.018       u        

Bismuth-212                         0.389             0.313                .41775           .41822           0.11         u        

Bismuth-214                         0.557             0.0467               .10541           .10841           -0.0030      u        

Cesium-137                          -0.00585          0.0209      0.07     .026262          .026263          -0.00075     u        

Cobalt-60                           0.0133            0.0164      0.03     .023122          .02313           0.00053      u        

Europium-152                        0.0567            0.0495      0.1      .07674           .076808          0.011        u        

Europium-154                        0.0995            0.166       0.2      .15399           .15407           0.0037       u        

Lead-212                            0.601             0.0442               .089831          .10266           0.022        u        

Lead-214                            0.699             0.0526               .11676           .12307           0.016        u        

Potassium-40                        8.35              0.304                1.0082           1.092            -0.15        u        

Protactinium-234                    -0.0291           0.110                .1351            .13529           0.011        u        

Radium-226 (By Bismuth-214)         0.557             0.0467      0.2      .10541           .10841           -0.0030      u        

Thallium-208                        0.204             0.0273               .057304          .058801          0.0078       u        

Thorium-232 (By Actinium-228)       0.664             0.0849      0.9      .13436           .14271           -0.018       u        

Thorium-234                         0.636             1.33                 .72306           .72556           0.0042       u        

Uranium-235                         0.0578            0.123       0.18     .041849          .042014          0.0090       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513137278007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-11          
Sample Description: 243724-005, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130405_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:19           Live Time: 2700   sec

Acquisition Time: 4/5/2013 14:18:52         Real Time: 2702   sec
Analysis Time: 4/5/2013 15:04            Dead Time: 0.08   %

Analysis Quantity: 2.870E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.639E-01      1.344E-01      1.427E-01      8.489E-02
Am-241    #AB   -7.245E-02      1.985E-01      1.985E-01      1.596E-01
Bi-212    #      3.885E-01      4.178E-01      4.182E-01      3.133E-01
Bi-214           5.573E-01      1.054E-01      1.084E-01      4.668E-02
Co-60     #AB    1.332E-02      2.312E-02      2.313E-02      1.637E-02
Cs-137    #AB   -5.849E-03      2.626E-02      2.626E-02      2.094E-02
Eu-152    #      5.666E-02      7.674E-02      7.681E-02      4.952E-02
Eu-154    #AB    9.953E-02      1.540E-01      1.541E-01      1.655E-01
K-40             8.346E+00      1.008E+00      1.092E+00      3.040E-01
Pa-234    #AB   -2.912E-02      1.351E-01      1.353E-01      1.099E-01
Pb-212           6.009E-01      8.983E-02      1.027E-01      4.416E-02
Pb-214           6.989E-01      1.168E-01      1.231E-01      5.259E-02
Ra-226    #      9.425E-01      6.364E-01      6.396E-01      4.719E-01
Th-234     AB    6.358E-01      7.231E-01      7.256E-01      1.333E+00
Tl-208           2.042E-01      5.730E-02      5.880E-02      2.734E-02
U-235     #AB    5.775E-02      4.185E-02      4.201E-02      1.229E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.327E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

Sample description                                             
243724-005, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130405_007.An1

Acquisition information
Start time:                 4/5/2013 14:18:52
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.8700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.8700E+02) = 

9.4171E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1002

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.61       15. 114.61   0.90  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.77       96.  18.35   0.91  2.833E-02
77.18      173.  11.05   0.91  3.014E-02
92.58       28.  56.86   0.92  3.953E-02    92.59   4.343  5.587E-01 Th234 

93.35   5.760  4.174E-01 U235  
93.09       39.  46.76   0.92  3.990E-02    93.35   4.100  8.374E-01 Ac228 

93.35   5.760  5.961E-01 U235  
93.34       31.  54.09   0.92  3.990E-02    93.35   4.100  6.518E-01 Ac228 

93.35   5.760  4.640E-01 U235  
121.64       20.  67.72   0.94  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  5.097E-02 Eu152 
129.48       22.  72.24   0.80  4.939E-02
141.69        5. 222.73   0.96  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.414E-02 U235  
163.27        9. 173.64   0.97  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.192E-01 U235  
186.08       44.  33.54   0.57  4.816E-02   185.72  57.000  5.625E-02 U235  

186.21   3.555  9.027E-01 Ra226 
185.72  57.000  5.625E-02 U235  

209.15       28.  41.65   0.32  4.604E-02
238.52      330.   7.35   1.16  4.319E-02   238.63  43.600  6.009E-01 Pb212 
241.68       73.  23.08   1.86  4.285E-02   242.00   7.268  8.165E-01 Pb214 
295.14      129.  13.36   1.05  3.814E-02   295.22  18.414  6.206E-01 Pb214 
299.80       26.  41.11   1.03  3.774E-02   300.09   3.180  7.412E-01 Pb212 
338.33       87.  17.70   0.72  3.494E-02   338.32  11.400  7.423E-01 Ac228 
344.26        2. 352.54   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  8.681E-03 Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.74      255.   8.14   0.92  3.405E-02   351.93  35.600  7.154E-01 Pb214 
510.49      123.  13.11   0.59  2.646E-02
583.13      125.  13.52   1.24  2.416E-02   583.19  85.000  2.042E-01 Tl208 
609.35      179.   9.00   0.44  2.345E-02   609.31  45.490  5.573E-01 Bi214 
727.70       16.  53.76   1.39  2.078E-02   727.33   6.650  4.000E-01 Bi212 
779.48        4. 156.92   1.43  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  5.344E-02 Eu152 
785.49        2. 337.38   1.43  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.63        6.  84.36   1.48  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.95        6. 111.87   1.49  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.17       80.  13.83   0.93  1.779E-02   911.20  26.200  6.009E-01 Ac228 
964.33        9.  90.73   1.56  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.267E-01 Eu152 
969.12       55.  18.82   1.29  1.704E-02   968.96  15.900  7.114E-01 Ac228 
996.45        5. 106.88   1.58  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1112.65        3. 245.38   1.66  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  4.376E-02 Eu152 

1120.28       27.  27.83   1.66  1.535E-02  1120.29  14.910  4.152E-01 Bi214 
1334.36        5.  86.80   1.81  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.81        7.  70.91   1.86  1.291E-02  1408.01  20.850  8.721E-02 Eu152 

1408.01  20.850  8.721E-02 Eu152 
1460.69      317.   5.72   1.91  1.254E-02  1460.82  10.550  8.346E+00 K40   
1764.01       20.  31.31   2.08  1.069E-02  1764.49  15.310  4.336E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.23    74.77       139.        74. 2.608E+03   53.71   0.921  -      s 
307.88    77.19       112.       149. 4.957E+03   26.60   0.983  -        
516.87   129.48       106.        23. 4.668E+02  132.97   0.801 AC-228   c
835.33   209.15        54.        28. 6.090E+02   83.22   0.324 AC-228  s 

2040.16   510.49        44.       123. 4.645E+03   26.22   0.591 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.15    58.99       115.       -11.    -0.004   273.91   0.895s
Th-234    253.64    63.61       132.        15.     0.005   229.22   0.898s
Th-234    369.43    92.59       108.        28.     0.010   113.72   0.920D
Ac-228    372.48    93.35       121.        31.     0.011   108.18   0.921D
U-235     372.48    93.35       149.        39.     0.015    93.52   0.921D
Eu-152    485.56   121.64        82.        20.     0.007   135.44   0.943s
Eu-154    493.60   123.66       154.       -18.    -0.007   195.87   0.944s
Pa-234    525.42   131.62       149.        -8.    -0.003   464.02   0.950s
U-235     565.66   141.69        69.         5.     0.002   445.46   0.960s
U-235     651.91   163.27       108.         9.     0.003   347.28   0.975s
U-235     742.82   186.01       109.        45.     0.017    72.46   0.991s
Ra-226    742.84   186.02        99.        46.     0.017    67.52   0.992s
Pb-212    952.71   238.52       105.       324.     0.120    14.70   1.164 
Pb-214    965.36   241.68        90.        73.     0.027    46.17   1.858s
Tl-208   1098.80   275.06        50.        -8.    -0.003   274.03   1.061s
Pb-214   1179.08   295.14        59.       125.     0.046    26.71   1.046 
Pb-212   1197.70   299.80        46.        26.     0.009    82.21   1.028 
Ac-228   1351.74   338.33        52.        85.     0.031    35.39   0.721s
Eu-152   1375.44   344.26        31.         2.     0.001   705.07   1.111s
Pb-214   1405.35   351.74        61.       249.     0.092    16.28   0.918 
Pa-234   2276.42   569.56        36.        -7.    -0.002   271.78   1.276s
Tl-208   2330.68   583.13        48.       120.     0.045    27.04   1.238 
Bi-214   2435.57   609.35        38.       170.     0.063    17.99   0.437s
Cs-137   2652.67   663.62        23.        -3.    -0.001   449.00   1.343s
Eu-154   2889.21   722.75        34.        -4.    -0.001   448.15   1.387s
Bi-212   2908.99   727.70        28.        16.     0.006   107.53   1.390s
Eu-152   3116.19   779.48        17.         4.     0.001   313.84   1.427s
Bi-212   3140.22   785.49        22.         2.     0.001   674.77   1.431s
Tl-208   3440.90   860.63        20.         6.     0.002   168.72   1.484s
Eu-154   3490.18   872.95        20.         6.     0.002   223.74   1.493s
Ac-228   3643.12   911.17        24.        80.     0.030    27.65   0.933s
Eu-152   3855.89   964.33        29.         9.     0.003   181.45   1.556s
Ac-228   3875.06   969.12        16.        55.     0.020    37.64   1.288 
Eu-154   3984.45   996.45        13.         5.     0.002   213.76   1.579s
Eu-152   4449.59  1112.65        19.         3.     0.001   490.76   1.658s
Bi-214   4480.13  1120.28        21.        27.     0.010    55.67   1.664s
Co-60    4692.92  1173.43        33.        -1.     0.000  1772.76   1.700s
Eu-154   5095.23  1273.91        23.        -6.    -0.002   252.13   1.767s
Co-60    5337.31  1334.36         7.         5.     0.002   173.60   1.806s
Eu-152   5631.48  1407.81         8.         7.     0.002   141.82   1.856s
K-40     5843.27  1460.69        24.       317.     0.117    11.45   1.913 
Bi-214   7058.55  1764.01        10.        20.     0.008    62.63   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6389E-01                                      5.12E+12             
911.20 6.009E-01  (P 8.489E-02 1.38E+01 2.62E+01 G  
968.96 7.114E-01  (P 1.190E-01 1.88E+01 1.59E+01 G  
338.32 7.423E-01  (P 1.475E-01 1.77E+01 1.14E+01 G  

Energy duplication    
93.35 6.518E-01     5.474E-01 5.41E+01 4.10E+00 XA 

Am-241   I  -7.2453E-02                                      1.58E+05             
59.54-7.245E-02 ?(  1.596E-01 1.37E+02 3.59E+01 G  

Bi-212   N   3.8850E-01                                      5.12E+12             
727.33 4.000E-01 ?(  3.133E-01 5.38E+01 6.65E+00 G  
785.37 3.194E-01 ?(  1.736E+00 3.37E+02 1.11E+00 G  

1620.74 7.475E-02 %   1.232E+00 1.01E+03 1.51E+00 G  

Bi-214   N   5.5732E-01                                      5.84E+05             
609.31 5.573E-01  (P 4.668E-02 9.00E+00 4.55E+01 G  

1120.29 4.152E-01 - P 1.626E-01 2.78E+01 1.49E+01 G  
1764.49 4.336E-01 -   1.580E-01 3.13E+01 1.53E+01 G  

Co-60    T   1.3319E-02                                      1.93E+03             
1332.49 1.332E-02 ?(  1.637E-02 8.68E+01 1.00E+02 G  
1173.23-2.194E-03 -   3.181E-02 8.86E+02 9.98E+01 G  

Cs-137   I  -5.8490E-03                                      1.10E+04             
661.66-5.849E-03 ?(  2.094E-02 2.24E+02 8.50E+01 G  

Eu-152   I   5.6658E-02                                      4.94E+03             
344.28 8.681E-03 ?(  4.952E-02 3.53E+02 2.66E+01 G  
121.78 5.097E-02 &(  5.368E-02 6.77E+01 2.84E+01 G  
778.90 5.344E-02 &(  1.308E-01 1.57E+02 1.30E+01 G  
964.08 1.267E-01 ?(  1.760E-01 9.07E+01 1.45E+01 G  

1112.08 4.376E-02 ?(  1.711E-01 2.45E+02 1.34E+01 G  
1408.01 8.721E-02 &(  8.543E-02 7.09E+01 2.09E+01 G  

Eu-154   I   9.9526E-02                                      3.14E+03             
873.18 9.632E-02 &(  1.655E-01 1.12E+02 1.22E+01 G  
123.07-3.301E-02 -   5.174E-02 9.79E+01 4.04E+01 G  

1274.43-4.097E-02 -   8.024E-02 1.26E+02 3.49E+01 G  
723.30-3.192E-02 &   1.147E-01 2.24E+02 2.00E+01 G  

1004.72-2.939E-03 &   1.000E-01 2.08E+03 1.79E+01 G  
996.25 1.032E-01 &(  1.656E-01 1.07E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/5/2013 15:04:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.3464E+00                                      4.57E+11             
1460.82 8.346E+00  (P 3.040E-01 5.72E+00 1.06E+01 G  

Pa-234   N  -2.9115E-02                                      1.63E+12             
131.30-2.911E-02 ?(  1.099E-01 2.32E+02 1.82E+01 G  
569.50-9.932E-02 +   2.129E-01 1.36E+02 9.30E+00 G  
946.00 0.000E+00 +   1.804E-01 1.00E+03 1.35E+01 G  
880.52 1.299E-04 &   1.780E-01 8.32E+04 1.05E+01 G  
883.24 0.000E+00 +   2.913E-01 1.00E+03 9.70E+00 G  

Pb-212   N   6.0090E-01                                      5.12E+12             
238.63 6.009E-01  (P 4.416E-02 7.35E+00 4.36E+01 G  
300.09 7.412E-01 + P 4.617E-01 4.11E+01 3.18E+00 G  

Pb-214   N   6.9888E-01                                      5.84E+05             
351.93 7.154E-01  (P 5.259E-02 8.14E+00 3.56E+01 G  
295.22 6.206E-01  (P 8.895E-02 1.34E+01 1.84E+01 G  
242.00 8.165E-01  (P 2.477E-01 2.31E+01 7.27E+00 G  

Ra-226   N   9.4253E-01                                      5.84E+05             
186.21 9.425E-01 ?(  4.719E-01 3.38E+01 3.56E+00 G  

Th-234   N   6.3583E-01                                      1.63E+12             
63.30 7.251E-01 &(  1.333E+00 1.15E+02 3.75E+00 G  
92.59 5.587E-01  (  4.931E-01 5.69E+01 4.34E+00 G  

Tl-208   N   2.0424E-01                                      5.12E+12             
583.19 2.042E-01  (P 2.734E-02 1.35E+01 8.50E+01 G  
277.37-1.074E-01 & P 2.190E-01 1.37E+02 6.60E+00 G  
860.53 9.840E-02 - P 1.587E-01 8.44E+01 1.24E+01 G  

U-235    N   5.7754E-02                                      2.57E+11             
143.77 3.414E-02 ?(  1.229E-01 2.23E+02 1.09E+01 G  
205.32-8.095E-03 &   3.394E-01 2.55E+03 5.02E+00 G  
163.36 1.192E-01 ?(  3.344E-01 1.74E+02 5.08E+00 G  
185.72 5.681E-02 ?(  3.089E-02 3.62E+01 5.70E+01 G  

Energy duplication    
93.35 5.961E-01 *   4.317E-01 4.68E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.99       115.       -11.    -0.004   273.91  -7.245E-02   
U-235       93.35       149.        39.     0.015    93.52   5.961E-01   
Eu-152     121.64        82.        20.     0.007   135.44   5.097E-02   
Eu-154     123.66       154.       -18.    -0.007   195.87  -3.301E-02   
Pa-234     131.62       149.        -8.    -0.003   464.02  -2.911E-02   
U-235      141.69        69.         5.     0.002   445.46   3.414E-02   
U-235      163.27       108.         9.     0.003   347.28   1.192E-01   
U-235      186.01       109.        45.     0.017    72.46   5.681E-02   
Eu-152     344.26        31.         2.     0.001   705.07   8.681E-03   
Pa-234     569.56        36.        -7.    -0.002   271.78  -9.932E-02   
Cs-137     663.62        23.        -3.    -0.001   449.00  -5.849E-03   
Eu-154     722.75        34.        -4.    -0.001   448.15  -3.192E-02   
Bi-212     727.70        28.        16.     0.006   107.53   4.000E-01   
Eu-152     779.48        17.         4.     0.001   313.84   5.344E-02   
Bi-212     785.49        22.         2.     0.001   674.77   3.194E-01   
Eu-154     872.95        20.         6.     0.002   223.74   9.632E-02   
Eu-152     964.33        29.         9.     0.003   181.45   1.267E-01   
Eu-154     996.45        13.         5.     0.002   213.76   1.032E-01   
Eu-152    1112.65        19.         3.     0.001   490.76   4.376E-02   
Co-60     1173.43        33.        -1.     0.000  1772.76  -2.194E-03   
Eu-154    1273.91        23.        -6.    -0.002   252.13  -4.097E-02   
Co-60     1334.36         7.         5.     0.002   173.60   1.332E-02   
Eu-152    1407.81         8.         7.     0.002   141.82   8.721E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6389E-01    6.6389E-01   1.3436E-01    1.4271E-01  8.489E-02
Am-241 #A   -7.2441E-02   -7.2453E-02   1.9845E-01    1.9852E-01  1.596E-01
Bi-212 #     3.8850E-01    3.8850E-01   4.1775E-01    4.1822E-01  3.133E-01
Bi-214       5.5729E-01    5.5732E-01   1.0541E-01    1.0841E-01  4.668E-02
Co-60  #A    1.3138E-02    1.3319E-02   2.3122E-02    2.3130E-02  1.637E-02
Cs-137 #A   -5.8349E-03   -5.8490E-03   2.6262E-02    2.6263E-02  2.094E-02
Eu-152 #C    5.6356E-02    5.6658E-02   7.6740E-02    7.6808E-02  4.952E-02
Eu-154 #A    9.8694E-02    9.9526E-02   1.5399E-01    1.5407E-01  1.655E-01
K-40         8.3464E+00    8.3464E+00   1.0082E+00    1.0920E+00  3.040E-01
Pa-234 #A   -2.9115E-02   -2.9115E-02   1.3510E-01    1.3529E-01  1.099E-01
Pb-212       6.0090E-01    6.0090E-01   8.9831E-02    1.0266E-01  4.416E-02
Pb-214       6.9885E-01    6.9888E-01   1.1676E-01    1.2307E-01  5.259E-02
Ra-226 #     9.4249E-01    9.4253E-01   6.3638E-01    6.3959E-01  4.719E-01
Th-234  A    6.3583E-01    6.3583E-01   7.2306E-01    7.2556E-01  1.333E+00
Tl-208       2.0424E-01    2.0424E-01   5.7304E-02    5.8801E-02  2.734E-02
U-235  #A    5.7754E-02    5.7754E-02   4.1849E-02    4.2014E-02  1.229E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  129.3 to  2034.8 keV)     1.201E+01  pCi/g         
Total Decayed Activity (  129.3 to  2034.8 keV) 1.2014194E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-12                Received:        02/26/13                      
Lab ID:          243724-006                    Prepared:        03/04/13 14:33                
Matrix:          Soil                          Analyzed:        04/08/13 13:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0671         0.129            0.9     
Bismuth-212                           1.13            0.498          0.230                    
Bismuth-214                           0.569           0.0973         0.0371                   
Cesium-137                           -0.00825 U       0.0285         0.0227           0.07    
Cobalt-60                             0.0122 U        0.0234         0.0231           0.03    
Europium-152                          0.0287 U        0.0667         0.0557           0.1     
Europium-154                          0.0439 U        0.121          0.178            0.2     
Lead-212                              0.532           0.0779         0.0396                   
Lead-214                              0.504           0.0926         0.0405                   
Potassium-40                         13.5             1.13           0.105                    
Protactinium-234                     -0.0415 U        0.115          0.0927                   
Radium-226 (By Bismuth-214)           0.569           0.0973         0.0371           0.2     
Thallium-208                          0.195           0.0484         0.0206                   
Thorium-232 (By Actinium-228)         0.506           0.127          0.0729           0.9     
Thorium-234                           0.473 U         0.477          1.11                     
Uranium-235                           0.0847 U        0.0421         0.139            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243724-006                   Client ID : 12-PE-E0774-12        

Seqnum : 1503141557008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130408_008                                Batch         : 195921                       Time      : 08-APR-2013 13:56     

Cal    : 08-APR-2013 07:28:22,09-JAN-2013 09:04:01     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.129       0.9      .067131          .067132          -0.018       u        

Bismuth-212                         1.13              0.230                .49784           .5012            0.11         u        

Bismuth-214                         0.569             0.0371               .097348          .10073           -0.0030      u        

Cesium-137                          -0.00825          0.0227      0.07     .028508          .02851           -0.00075     u        

Cobalt-60                           0.0122            0.0231      0.03     .023373          .02338           0.00053      u        

Europium-152                        0.0287            0.0557      0.1      .066733          .066753          0.011        u        

Europium-154                        0.0439            0.178       0.2      .12085           .12087           0.0037       u        

Lead-212                            0.532             0.0396               .077853          .089443          0.022        u        

Lead-214                            0.504             0.0405               .092628          .096775          0.016        u        

Potassium-40                        13.5              0.105                1.1328           1.3212           -0.15        u        

Protactinium-234                    -0.0415           0.0927               .11489           .11535           0.011        u        

Radium-226 (By Bismuth-214)         0.569             0.0371      0.2      .097348          .10073           -0.0030      u        

Thallium-208                        0.195             0.0206               .048425          .050042          0.0078       u        

Thorium-232 (By Actinium-228)       0.506             0.0729      0.9      .12722           .1324            -0.018       u        

Thorium-234                         0.473             1.11                 .47716           .47926           0.0042       u        

Uranium-235                         0.0847            0.139       0.18     .042085          .042436          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503141557008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-12          
Sample Description: 243724-006, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130408_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:15           Live Time: 2700   sec

Acquisition Time: 4/8/2013 13:56:59         Real Time: 2702   sec
Analysis Time: 4/8/2013 14:42            Dead Time: 0.06   %

Analysis Quantity: 3.360E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.060E-01      1.272E-01      1.324E-01      7.290E-02
Am-241    #AB    0.000E+00      6.713E-02      6.713E-02      1.290E-01
Bi-212           1.131E+00      4.978E-01      5.012E-01      2.302E-01
Bi-214    #      5.690E-01      9.735E-02      1.007E-01      3.712E-02
Co-60     #AB    1.224E-02      2.337E-02      2.338E-02      2.309E-02
Cs-137    #AB   -8.247E-03      2.851E-02      2.851E-02      2.271E-02
Eu-152    #AB    2.873E-02      6.673E-02      6.675E-02      5.568E-02
Eu-154    #AB    4.389E-02      1.208E-01      1.209E-01      1.783E-01
K-40             1.353E+01      1.133E+00      1.321E+00      1.045E-01
Pa-234    #AB   -4.150E-02      1.149E-01      1.154E-01      9.271E-02
Pb-212           5.325E-01      7.785E-02      8.944E-02      3.961E-02
Pb-214           5.035E-01      9.263E-02      9.678E-02      4.051E-02
Ra-226           1.100E+00      6.419E-01      6.462E-01      4.274E-01
Th-234    #AB    4.733E-01      4.772E-01      4.793E-01      1.112E+00
Tl-208           1.955E-01      4.842E-02      5.004E-02      2.063E-02
U-235     #AB    8.469E-02      4.208E-02      4.244E-02      1.389E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.871E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:42:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_008.An1               

Sample description                                             
243724-006, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408_008.An1

Acquisition information
Start time:                 4/8/2013 13:56:59
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3600E+02) = 

8.0438E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

113 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:42:07
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1478

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32        7. 252.44   0.82  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.703E-01 Th234 
68.61       13.  86.11   0.56  2.574E-02
77.14      108.  17.42   0.93  3.245E-02
84.10       25.  58.92   0.79  3.706E-02
92.92       51.  37.44   0.55  4.199E-02    92.59   4.343  8.371E-01 Th234 

93.35   5.760  6.258E-01 U235  
93.35   4.100  8.791E-01 Ac228 
93.35   5.760  6.258E-01 U235  

93.18       39.  50.98   0.86  4.199E-02    92.59   4.343  6.393E-01 Th234 
93.35   5.760  4.779E-01 U235  
93.35   4.100  6.714E-01 Ac228 
92.59   4.343  6.393E-01 Th234 

93.19       39.  50.41   0.86  4.163E-02    92.59   4.343  6.486E-01 Th234 
93.35   5.760  4.849E-01 U235  
93.35   4.100  6.812E-01 Ac228 

143.48       12. 137.31   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  6.281E-02 U235  

163.07        6. 246.48   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.166E-02 U235  

186.14       64.  29.19   1.24  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.100E+00 Ra226 
185.72  57.000  6.851E-02 U235  

186.16       72.  24.85   0.97  4.883E-02   185.72  57.000  7.667E-02 U235  
186.21   3.555  1.231E+00 Ra226 

205.23       19.  76.74   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.365E-01 U235  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.51      343.   7.21   1.11  4.343E-02   238.63  43.600  5.324E-01 Pb212 
241.73       63.  29.12   0.73  4.308E-02   242.00   7.268  5.976E-01 Pb214 
277.70       22.  61.32   1.07  3.969E-02   277.37   6.600  2.446E-01 Tl208 
295.38      115.  14.63   0.49  3.813E-02   295.22  18.414  4.794E-01 Pb214 
299.76       32.  38.90   1.10  3.774E-02   300.09   3.180  7.888E-01 Pb212 
338.17       65.  22.06   0.65  3.485E-02   338.32  11.400  4.898E-01 Ac228 
343.77        3. 327.19   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.048E-02 Eu152 
352.01      205.   9.03   1.08  3.392E-02   351.93  35.600  4.968E-01 Pb214 
583.39      131.  12.39   0.94  2.387E-02   583.19  85.000  1.917E-01 Tl208 
609.36      207.   8.33   1.00  2.316E-02   609.31  45.490  5.690E-01 Bi214 
727.33       55.  22.01   0.86  2.048E-02   727.33   6.650  1.194E+00 Bi212 
785.43        8. 107.46   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.30       10.  78.73   1.62  1.821E-02   860.53  12.400    PBC<MDA Tl208 
873.53        3. 238.34   1.63  1.803E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  4.662E-02 Eu154 
911.37       80.  14.07   1.66  1.749E-02   911.20  26.200  5.189E-01 Ac228 
969.08       35.  28.56   1.70  1.674E-02   968.96  15.900  3.946E-01 Ac228 

1005.65        4. 137.93   1.73  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  4.202E-02 Eu154 

1121.10       15.  53.06   1.80  1.507E-02  1120.29  14.910  2.004E-01 Bi214 
1173.02        7. 107.06   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1331.92        4. 158.16   1.92  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.12        5. 116.13   1.96  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.200E-02 Eu152 
1460.85      588.   4.19   1.81  1.228E-02  1460.82  10.550  1.353E+01 K40   
1620.90        5.  94.47   2.04  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1765.34       21.  28.02   2.08  1.046E-02  1764.49  15.310  3.868E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

274.34    68.61        58.        13. 4.896E+02  172.22   0.560 TH-230  
308.46    77.14       123.       108. 3.328E+03   34.84   0.935  -        
336.27    84.10        96.        25. 6.747E+02  117.85   0.790 TH-231  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.19    63.32       159.         7.     0.003   504.88   0.823s
Th-234    372.61    93.19       177.        39.     0.015   100.81   0.858s
U-235     373.27    93.35       176.        39.     0.014   101.96   0.859D
Ac-228    373.27    93.35       135.        51.     0.019    74.88   0.551D
Eu-152    486.99   121.79       156.        -4.    -0.002   845.38   0.893s
Eu-154    495.05   123.81       130.        -5.    -0.002   626.38   0.895s
Pa-234    521.98   130.55       153.       -13.    -0.005   276.85   0.905s
U-235     573.71   143.48       126.        12.     0.004   274.63   0.920s
U-235     652.04   163.07       113.         6.     0.002   492.97   0.943s
U-235     744.35   186.16       123.        72.     0.027    49.70   0.969s
Ra-226    744.26   186.14       114.        64.     0.024    58.38   1.239s
U-235     820.60   205.23        93.        19.     0.007   153.48   0.991s
Pb-212    953.69   238.51       117.       338.     0.125    14.42   1.105 
Pb-214    966.54   241.73       113.        63.     0.023    58.24   0.725s
Tl-208   1110.39   277.70        76.        22.     0.008   122.63   1.073 
Pb-214   1181.07   295.38        61.       113.     0.042    29.25   0.489s
Pb-212   1198.58   299.76        69.        32.     0.012    77.79   1.098s
Ac-228   1352.09   338.14        56.        64.     0.024    41.68   1.139s
Eu-152   1374.58   343.77        53.         3.     0.001   654.37   1.145s
Pb-214   1407.55   352.01        50.       201.     0.075    18.07   1.079 
Pa-234   2270.98   567.92        28.        -1.     0.000  1135.75   1.372s
Tl-208   2332.88   583.39        36.       131.     0.048    24.77   0.938s
Bi-214   2436.71   609.36        32.       201.     0.075    16.67   0.997s
Cs-137   2648.28   662.26        37.        -5.    -0.002   345.67   1.456s
Eu-154   2894.58   723.83        51.        -5.    -0.002   409.79   1.509s
Bi-212   2908.54   727.33        20.        55.     0.020    44.01   0.862s
Eu-152   3112.39   778.29        36.        -5.    -0.002   345.03   1.556s
Bi-212   3140.95   785.43        36.         8.     0.003   214.93   1.561 
Tl-208   3440.45   860.30        26.        10.     0.004   157.46   1.621s
Eu-154   3493.36   873.53        31.         3.     0.001   476.69   1.630s
Pa-234   3520.38   880.29        32.        -3.    -0.001   518.97   1.636s
Ac-228   3644.70   911.37        23.        80.     0.030    28.14   1.659s
Ac-228   3875.58   969.08        33.        35.     0.013    57.13   1.701s
Eu-154   3986.20   996.74        23.        -2.    -0.001   556.76   1.720s
Eu-154   4021.84  1005.65        14.         4.     0.002   275.86   1.726s
Eu-152   4446.83  1111.88        28.        -2.    -0.001   646.51   1.797s
Bi-214   4483.72  1121.10        25.        15.     0.006   106.13   1.802s
Co-60    4691.43  1173.02        27.         7.     0.003   214.12   1.834s
Eu-154   5096.81  1274.34        30.        -2.    -0.001   724.88   1.891s
Co-60    5327.20  1331.92        19.         4.     0.002   316.32   1.922s
Eu-152   5632.11  1408.12        12.         5.     0.002   232.26   1.958s
K-40     5843.10  1460.85         4.       588.     0.218     8.37   1.813 
Bi-212   6483.57  1620.90         8.         5.     0.002   188.94   2.042s
Bi-214   7061.60  1765.34         7.        21.     0.008    56.04   2.085s
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0598E-01                                      5.12E+12             
911.20 5.189E-01 ?(  7.290E-02 1.41E+01 2.62E+01 G  
968.96 3.946E-01 -   1.500E-01 2.86E+01 1.59E+01 G  
338.32 4.763E-01 ?(  1.305E-01 2.08E+01 1.14E+01 G  

Energy duplication    
93.35 8.791E-01 +   4.689E-01 3.74E+01 4.10E+00 XA 

Bi-212   N   1.1312E+00                                      5.12E+12             
727.33 1.194E+00  (  2.302E-01 2.20E+01 6.65E+00 G  
785.37 1.148E+00  (  1.924E+00 1.07E+02 1.11E+00 G  

1620.74 8.413E-01 &(  1.147E+00 9.45E+01 1.51E+00 G  

Bi-214   N   5.6902E-01                                      5.84E+05             
609.31 5.690E-01 @(P 3.712E-02 8.33E+00 4.55E+01 G  

1120.29 2.004E-01 -   1.533E-01 5.31E+01 1.49E+01 G  
1764.49 3.868E-01 -   1.111E-01 2.80E+01 1.53E+01 G  

Co-60    T   1.2238E-02                                      1.93E+03             
1332.49 9.332E-03 ?(  2.309E-02 1.58E+02 1.00E+02 G  
1173.23 1.515E-02 ?(  2.507E-02 1.07E+02 9.98E+01 G  

Cs-137   I  -8.2470E-03                                      1.10E+04             
661.66-8.247E-03 ?(  2.271E-02 1.73E+02 8.50E+01 G  

Eu-152   I   2.8732E-02                                      4.94E+03             
344.28 1.048E-02 ?(  5.568E-02 3.27E+02 2.66E+01 G  
121.78-8.885E-03 &   6.146E-02 4.23E+02 2.84E+01 G  
778.90-6.016E-02 +   1.652E-01 1.73E+02 1.30E+01 G  
964.08 9.204E-03 %   1.802E-01 1.19E+03 1.45E+01 G  

1112.08-3.476E-02 +   1.813E-01 3.23E+02 1.34E+01 G  
1408.01 5.200E-02 ?(  9.108E-02 1.16E+02 2.09E+01 G  

Eu-154   I   4.3885E-02                                      3.14E+03             
873.18 4.662E-02 ?(  1.783E-01 2.38E+02 1.22E+01 G  
123.07-7.727E-03 -   3.948E-02 3.13E+02 4.04E+01 G  

1274.43-1.369E-02 +   8.032E-02 3.62E+02 3.49E+01 G  
723.30-3.693E-02 +   1.217E-01 2.05E+02 2.00E+01 G  

1004.72 4.202E-02 ?(  8.912E-02 1.38E+02 1.79E+01 G  
996.25-4.356E-02 +   1.946E-01 2.78E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3529E+01                                      4.57E+11             
1460.82 1.353E+01  (  1.045E-01 4.19E+00 1.06E+01 G  

Pa-234   N  -4.1497E-02                                      1.63E+12             
131.30-4.150E-02 &(  9.271E-02 1.38E+02 1.82E+01 G  
569.50-1.773E-02 +   1.640E-01 5.68E+02 9.30E+00 G  
946.00 0.000E+00 +   1.971E-01 1.00E+03 1.35E+01 G  
880.52-4.971E-02 +   2.074E-01 2.59E+02 1.05E+01 G  
883.24-6.620E-04 &   2.026E-01 1.86E+04 9.70E+00 G  

Pb-212   N   5.3245E-01                                      5.12E+12             
238.63 5.324E-01  (P 3.961E-02 7.21E+00 4.36E+01 G  
300.09 7.888E-01 + P 4.808E-01 3.89E+01 3.18E+00 G  

Pb-214   N   5.0351E-01                                      5.84E+05             
351.93 4.968E-01  (P 4.051E-02 9.03E+00 3.56E+01 G  
295.22 4.794E-01  (P 7.718E-02 1.46E+01 1.84E+01 G  
242.00 5.976E-01  (P 2.359E-01 2.91E+01 7.27E+00 G  

Ra-226   N   1.0996E+00                                      5.84E+05             
186.21 1.100E+00  (  4.274E-01 2.92E+01 3.56E+00 G  

Th-234   N   4.7332E-01                                      1.63E+12             
63.30 2.703E-01 ?(  1.112E+00 2.52E+02 3.75E+00 G  
92.59 6.486E-01  (  5.110E-01 5.04E+01 4.34E+00 G  

Tl-208   N   1.9549E-01                                      5.12E+12             
583.19 1.917E-01  (  2.063E-02 1.24E+01 8.50E+01 G  
277.37 2.446E-01 ?(  2.313E-01 6.13E+01 6.60E+00 G  
860.53 1.325E-01 -   1.575E-01 7.87E+01 1.24E+01 G  

U-235    N   8.4685E-02                                      2.57E+11             
143.77 6.281E-02 ?(  1.389E-01 1.37E+02 1.09E+01 G  
205.32 2.365E-01 ?(  2.851E-01 7.67E+01 5.02E+00 G  
163.36 7.166E-02 &(  2.871E-01 2.46E+02 5.08E+00 G  
185.72 7.667E-02  (  2.761E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 4.779E-01     3.810E-01 5.10E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.32       159.         7.     0.003   504.88   2.703E-01   
Th-234      93.19       177.        39.     0.015   100.81   6.486E-01   
U-235       93.35       176.        39.     0.014   101.96   4.779E-01   
Eu-152     121.79       156.        -4.    -0.002   845.38  -8.885E-03   
Eu-154     123.81       130.        -5.    -0.002   626.38  -7.727E-03   
Pa-234     130.55       153.       -13.    -0.005   276.85  -4.150E-02   
U-235      143.48       126.        12.     0.004   274.63   6.281E-02   
U-235      163.07       113.         6.     0.002   492.97   7.166E-02   
U-235      186.16       123.        72.     0.027    49.70   7.667E-02   
U-235      205.23        93.        19.     0.007   153.48   2.365E-01   
Eu-152     343.77        53.         3.     0.001   654.37   1.048E-02   
Pa-234     567.92        28.        -1.     0.000  1135.75  -1.773E-02   
Cs-137     662.26        37.        -5.    -0.002   345.67  -8.247E-03   
Eu-154     723.83        51.        -5.    -0.002   409.79  -3.693E-02   
Eu-152     778.29        36.        -5.    -0.002   345.03  -6.016E-02   
Eu-154     873.53        31.         3.     0.001   476.69   4.662E-02   
Pa-234     880.29        32.        -3.    -0.001   518.97  -4.971E-02   
Eu-154     996.74        23.        -2.    -0.001   556.76  -4.356E-02   
Eu-154    1005.65        14.         4.     0.002   275.86   4.202E-02   
Eu-152    1111.88        28.        -2.    -0.001   646.51  -3.476E-02   
Co-60     1173.02        27.         7.     0.003   214.12   1.515E-02   
Eu-154    1274.34        30.        -2.    -0.001   724.88  -1.369E-02   
Co-60     1331.92        19.         4.     0.002   316.32   9.332E-03   
Eu-152    1408.12        12.         5.     0.002   232.26   5.200E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0598E-01    5.0598E-01   1.2722E-01    1.3240E-01  7.290E-02
Am-241 #A    0.0000E+00    0.0000E+00   6.7131E-02    6.7132E-02  1.290E-01
Bi-212       1.1312E+00    1.1312E+00   4.9784E-01    5.0120E-01  2.302E-01
Bi-214 #     5.6899E-01    5.6902E-01   9.7348E-02    1.0073E-01  3.712E-02
Co-60  #A    1.2058E-02    1.2238E-02   2.3373E-02    2.3380E-02  2.309E-02
Cs-137 #A   -8.2257E-03   -8.2470E-03   2.8508E-02    2.8510E-02  2.271E-02
Eu-152 #A    2.8567E-02    2.8732E-02   6.6733E-02    6.6753E-02  5.568E-02
Eu-154 #A    4.3490E-02    4.3885E-02   1.2085E-01    1.2087E-01  1.783E-01
K-40         1.3529E+01    1.3529E+01   1.1328E+00    1.3212E+00  1.045E-01
Pa-234 #A   -4.1497E-02   -4.1497E-02   1.1489E-01    1.1535E-01  9.271E-02
Pb-212       5.3245E-01    5.3245E-01   7.7853E-02    8.9443E-02  3.961E-02
Pb-214       5.0348E-01    5.0351E-01   9.2628E-02    9.6775E-02  4.051E-02
Ra-226       1.0995E+00    1.0996E+00   6.4192E-01    6.4624E-01  4.274E-01
Th-234 #A    4.7332E-01    4.7332E-01   4.7716E-01    4.7926E-01  1.112E+00
Tl-208       1.9549E-01    1.9549E-01   4.8425E-02    5.0042E-02  2.063E-02
U-235  #A    8.4685E-02    8.4685E-02   4.2085E-02    4.2436E-02  1.389E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.807E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.8065712E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-13                Received:        02/26/13                      
Lab ID:          243724-007                    Prepared:        03/04/13 15:24                
Matrix:          Soil                          Analyzed:        04/08/13 13:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00471 U       0.171          0.140            0.9     
Bismuth-212                           0.576           0.471          0.237                    
Bismuth-214                           0.659           0.103          0.0383                   
Cesium-137                           -0.00301 U       0.0309         0.0252           0.07    
Cobalt-60                             0.00966 U       0.0286         0.0222           0.03    
Europium-152                          0.0249 U        0.0640         0.0568           0.1     
Europium-154                          0.0998 U        0.175          0.130            0.2     
Lead-212                              0.650           0.0841         0.0396                   
Lead-214                              0.650           0.0928         0.0505                   
Potassium-40                         12.5             1.15           0.300                    
Protactinium-234                      0.0597 U        0.100          0.107                    
Radium-226 (By Bismuth-214)           0.659           0.103          0.0383           0.2     
Thallium-208                          0.210           0.0452         0.0186                   
Thorium-232 (By Actinium-228)         0.628           0.132          0.0686           0.9     
Thorium-234                           0.749 U         0.594          1.19                     
Uranium-235                           0.0921 U        0.0491         0.159            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-007                   Client ID : 12-PE-E0774-13        

Seqnum : 1513141578008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130408_008                                Batch         : 195921                       Time      : 08-APR-2013 13:58     

Cal    : 08-APR-2013 07:49:35,09-JAN-2013 12:22:14     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00471           0.140       0.9      .17052           .17052           -0.018       u        

Bismuth-212                         0.576             0.237                .47133           .47225           0.11         u        

Bismuth-214                         0.659             0.0383               .10267           .10696           -0.0030      u        

Cesium-137                          -0.00301          0.0252      0.07     .030939          .030939          -0.00075     u        

Cobalt-60                           0.00966           0.0222      0.03     .028591          .028594          0.00053      u        

Europium-152                        0.0249            0.0568      0.1      .063978          .063994          0.011        u        

Europium-154                        0.0998            0.130       0.2      .17454           .17462           0.0037       u        

Lead-212                            0.650             0.0396               .084055          .099756          0.022        u        

Lead-214                            0.650             0.0505               .092822          .09962           0.016        u        

Potassium-40                        12.5              0.300                1.1496           1.3097           -0.15        u        

Protactinium-234                    0.0597            0.107                .099971          .10107           0.011        u        

Radium-226 (By Bismuth-214)         0.659             0.0383      0.2      .10267           .10696           -0.0030      u        

Thallium-208                        0.210             0.0186               .045168          .047162          0.0078       u        

Thorium-232 (By Actinium-228)       0.628             0.0686      0.9      .13153           .13918           -0.018       u        

Thorium-234                         0.749             1.19                 .59376           .59798           0.0042       u        

Uranium-235                         0.0921            0.159       0.18     .049115          .049471          0.0090       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-13          
Sample Description: 243724-007, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130408_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:08           Live Time: 2700   sec

Acquisition Time: 4/8/2013 13:58:37         Real Time: 2703   sec
Analysis Time: 4/8/2013 14:43            Dead Time: 0.10   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.281E-01      1.315E-01      1.392E-01      6.859E-02
Am-241    #AB    4.710E-03      1.705E-01      1.705E-01      1.402E-01
Bi-212    #      5.764E-01      4.713E-01      4.723E-01      2.371E-01
Bi-214           6.594E-01      1.027E-01      1.070E-01      3.831E-02
Co-60     #AB    9.660E-03      2.859E-02      2.859E-02      2.222E-02
Cs-137    #AB   -3.007E-03      3.094E-02      3.094E-02      2.522E-02
Eu-152    #AB    2.488E-02      6.398E-02      6.399E-02      5.678E-02
Eu-154    #AB    9.980E-02      1.745E-01      1.746E-01      1.299E-01
K-40             1.248E+01      1.150E+00      1.310E+00      3.000E-01
Pa-234    #AB    5.965E-02      9.997E-02      1.011E-01      1.073E-01
Pb-212           6.496E-01      8.405E-02      9.976E-02      3.957E-02
Pb-214           6.499E-01      9.282E-02      9.962E-02      5.054E-02
Ra-226           1.485E+00      6.722E-01      6.797E-01      4.323E-01
Th-234     AB    7.493E-01      5.938E-01      5.980E-01      1.187E+00
Tl-208           2.102E-01      4.517E-02      4.716E-02      1.860E-02
U-235     #AB    9.213E-02      4.911E-02      4.947E-02      1.587E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.838E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:43:46
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

Sample description                                             
243724-007, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408_008.An1

Acquisition information
Start time:                 4/8/2013 13:58:37
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

124 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:43:46
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1606

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.01       13. 124.65   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.64       75.  22.90   0.84  2.825E-02
77.14      160.  12.57   0.85  3.013E-02
87.18       99.  20.37   1.19  3.665E-02
92.89       49.  39.62   0.86  3.953E-02    92.59   4.343  8.848E-01 Th234 

93.35   5.760  6.609E-01 U235  
93.35   4.100  9.285E-01 Ac228 
93.35   5.760  6.609E-01 U235  

92.90       54.  33.65   0.86  3.990E-02    92.59   4.343  9.810E-01 Th234 
93.35   5.760  7.328E-01 U235  
93.35   4.100  1.029E+00 Ac228 

92.90       54.  33.65   0.86  3.990E-02    92.59   4.343  9.810E-01 Th234 
93.35   5.760  7.328E-01 U235  
93.35   4.100  1.029E+00 Ac228 

122.54       11. 156.10   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.596E-02 Eu152 

131.10        3. 574.93   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.09       25.  69.84   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.438E-01 U235  
185.85       82.  22.64   1.19  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.485E+00 Ra226 
185.72  57.000  9.252E-02 U235  

185.86       69.  26.66   0.95  4.819E-02   185.72  57.000  7.804E-02 U235  
186.21   3.555  1.252E+00 Ra226 

206.48       10. 137.28   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.394E-01 U235  

238.53      420.   5.63   1.00  4.319E-02   238.63  43.600  6.824E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:43:46
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.72       90.  18.66   1.01  4.289E-02   242.00   7.268  8.694E-01 Pb214 
277.23       18.  59.22   1.04  3.962E-02   277.37   6.600  2.162E-01 Tl208 
295.11      165.  10.98   1.11  3.814E-02   295.22  18.414  7.043E-01 Pb214 
299.77       35.  32.86   1.06  3.774E-02   300.09   3.180  9.125E-01 Pb212 
338.16       92.  18.12   0.58  3.495E-02   338.32  11.400  7.159E-01 Ac228 
351.74      249.   8.49   1.17  3.405E-02   351.93  35.600  6.217E-01 Pb214 
583.22      139.  10.74   1.27  2.416E-02   583.19  85.000  2.097E-01 Tl208 
609.23      235.   7.53   1.21  2.345E-02   609.31  45.490  6.594E-01 Bi214 
727.32       19.  40.88   1.42  2.078E-02   727.33   6.650  4.254E-01 Bi212 

727.33   6.650  4.254E-01 Bi212 
786.43       10.  72.46   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.481E+00 Bi212 
859.84       36.  21.70   0.38  1.851E-02   860.53  12.400  4.928E-01 Tl208 
872.44        7.  87.44   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
884.49        9.  83.80   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.16       92.  13.98   1.18  1.779E-02   911.20  26.200  6.144E-01 Ac228 
968.94       51.  21.52   1.60  1.704E-02   968.96  15.900  5.875E-01 Ac228 

1120.33       39.  23.47   1.70  1.535E-02  1120.29  14.910  5.321E-01 Bi214 
1274.83        2. 316.19   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.06        4. 147.99   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.01        5. 128.60   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.330E-02 Eu152 
1460.70      533.   4.44   2.08  1.254E-02  1460.82  10.550  1.248E+01 K40   
1764.57       23.  24.36   2.05  1.069E-02  1764.49  15.310  4.356E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.16    74.67       125.        60. 2.124E+03   58.69   0.715  -       M
308.17    77.17       143.       149. 4.952E+03   28.85   0.953  -       M
348.17    87.18       129.        99. 2.707E+03   40.74   1.190  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:43:46
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.59    63.01       132.        13.     0.005   249.31   0.833s
Th-234    370.98    92.89       164.        49.     0.018    79.24   0.862 
U-235     372.82    93.35       140.        54.     0.020    67.29   0.863D
Ac-228    372.82    93.35       140.        54.     0.020    67.29   0.863D
Eu-152    489.46   122.54       154.        11.     0.004   312.19   0.891s
Pa-234    523.69   131.10       180.         3.     0.001  1149.86   0.900s
U-235     575.57   144.09       145.        25.     0.009   139.69   0.912s
U-235     653.13   163.49       145.        -7.    -0.003   493.90   0.931s
U-235     742.52   185.86       135.        69.     0.026    53.31   0.953s
Ra-226    742.50   185.85       105.        82.     0.030    45.27   1.185s
U-235     824.94   206.48        98.        10.     0.004   274.55   0.972s
Pb-212    952.79   238.47       106.       395.     0.146    12.75   0.939 
Pb-214    965.54   241.66       108.        94.     0.035    39.96   0.837s
Tl-208   1107.73   277.23        49.        18.     0.007   118.45   1.040 
Pb-214   1179.22   295.11        67.       160.     0.059    21.97   1.108 
Pb-212   1197.83   299.77        56.        35.     0.013    65.71   1.061 
Ac-228   1351.29   338.16        62.        92.     0.034    36.25   0.580s
Pb-214   1405.57   351.74        72.       243.     0.090    16.98   1.172 
Pa-234   2274.72   569.10        46.        -5.    -0.002   416.65   1.297s
Tl-208   2331.18   583.22        28.       139.     0.051    21.49   1.270 
Bi-214   2435.19   609.23        32.       227.     0.084    15.05   1.205 
Cs-137   2643.13   661.22        43.        -2.    -0.001  1029.00   1.373s
Bi-212   2907.55   727.32        21.        19.     0.007    81.77   1.424s
Eu-152   3122.66   781.09        17.        -1.     0.000  1741.70   1.464s
Bi-212   3144.00   786.43        23.        10.     0.004   144.92   1.469s
Tl-208   3437.72   859.84         8.        36.     0.014    43.41   0.375s
Eu-154   3488.14   872.44        16.         7.     0.003   174.89   1.534s
Pa-234   3522.27   880.97        34.        -1.     0.000  1922.58   1.540s
Pa-234   3536.34   884.49        21.         9.     0.003   167.60   1.542s
Ac-228   3643.09   911.16        20.        92.     0.034    27.96   1.180s
Pa-234   3781.55   945.77        34.        -2.    -0.001   786.41   1.586s
Ac-228   3874.30   968.94        35.        51.     0.019    43.03   1.602s
Eu-154   4021.93  1005.83        25.        -6.    -0.002   268.34   1.627s
Eu-152   4450.30  1112.86        32.        -7.    -0.003   229.81   1.698s
Bi-214   4480.22  1120.33        28.        39.     0.015    46.94   1.704s
Co-60    4691.05  1173.00        31.        -5.    -0.002   359.85   1.737s
Eu-154   5098.76  1274.83        20.         2.     0.001   632.38   1.799s
Co-60    5327.89  1332.06        17.         4.     0.002   295.98   1.833s
Eu-152   5632.04  1408.01        15.         5.     0.002   257.20   1.875s
K-40     5843.06  1460.70        30.       533.     0.197     8.89   2.077 
Bi-212   6479.78  1619.65        13.        -2.    -0.001   482.51   1.983s
Bi-214   7060.42  1764.57        13.        23.     0.009    48.72   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 14:43:46
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2805E-01                                      5.12E+12             
911.20 6.144E-01  (  6.859E-02 1.40E+01 2.62E+01 G  
968.96 5.875E-01 ?(  1.585E-01 2.15E+01 1.59E+01 G  
338.32 7.159E-01  (  1.428E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 1.029E+00 &   5.222E-01 3.36E+01 4.10E+00 XA 

Am-241   I   4.7095E-03                                      1.58E+05             
59.54 4.710E-03 &(  1.402E-01 1.81E+03 3.59E+01 G  

Bi-212   N   5.7641E-01                                      5.12E+12             
727.33 4.254E-01  (  2.371E-01 4.09E+01 6.65E+00 G  
785.37 1.481E+00 &(  1.599E+00 7.25E+01 1.11E+00 G  

1620.74-3.967E-01 -   1.515E+00 2.41E+02 1.51E+00 G  

Bi-214   N   6.5942E-01                                      5.84E+05             
609.31 6.594E-01  (P 3.831E-02 7.53E+00 4.55E+01 G  

1120.29 5.321E-01 - P 1.679E-01 2.35E+01 1.49E+01 G  
1764.49 4.356E-01 - P 1.619E-01 2.44E+01 1.53E+01 G  

Co-60    T   9.6598E-03                                      1.93E+03             
1332.49 9.660E-03 ?(  2.222E-02 1.48E+02 1.00E+02 G  
1173.23-9.574E-03 +   2.739E-02 1.80E+02 9.98E+01 G  

Cs-137   I  -3.0067E-03                                      1.10E+04             
661.66-3.007E-03 ?(  2.522E-02 5.14E+02 8.50E+01 G  

Eu-152   I   2.4875E-02                                      4.94E+03             
344.28 1.428E-03 %(  5.678E-02 2.42E+03 2.66E+01 G  
121.78 2.596E-02 &(  6.556E-02 1.56E+02 2.84E+01 G  
778.90-8.298E-03 +   1.179E-01 8.71E+02 1.30E+01 G  
964.08 1.727E-03 &   1.678E-01 5.90E+03 1.45E+01 G  

1112.08-1.107E-01 +   1.984E-01 1.15E+02 1.34E+01 G  
1408.01 5.330E-02 &(  1.052E-01 1.29E+02 2.09E+01 G  

Eu-154   I   9.9800E-02                                      3.14E+03             
873.18 9.980E-02 ?(  1.299E-01 8.74E+01 1.22E+01 G  
123.07 1.583E-04 %   4.165E-02 1.60E+04 4.04E+01 G  

1274.43 1.317E-02 -   6.692E-02 3.16E+02 3.49E+01 G  
723.30-2.854E-03 &   1.044E-01 2.23E+03 2.00E+01 G  

1004.72-5.893E-02 -   1.236E-01 1.34E+02 1.79E+01 G  
996.25-2.877E-03 &   2.144E-01 4.53E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2483E+01                                      4.57E+11             
1460.82 1.248E+01  (P 3.000E-01 4.44E+00 1.06E+01 G  

Pa-234   N   5.9650E-02                                      1.63E+12             
131.30 1.138E-02 ?(  1.073E-01 5.75E+02 1.82E+01 G  
569.50-6.427E-02 +   2.151E-01 2.08E+02 9.30E+00 G  
946.00-2.806E-02 +   1.790E-01 3.93E+02 1.35E+01 G  
880.52-1.392E-02 +   2.190E-01 9.61E+02 1.05E+01 G  
883.24 1.502E-01 ?(  1.893E-01 8.38E+01 9.70E+00 G  

Pb-212   N   6.4960E-01                                      5.12E+12             
238.63 6.496E-01  (P 3.957E-02 6.37E+00 4.36E+01 G  
300.09 9.125E-01 & P 4.493E-01 3.29E+01 3.18E+00 G  

Pb-214   N   6.4986E-01                                      5.84E+05             
351.93 6.217E-01  (P 5.054E-02 8.49E+00 3.56E+01 G  
295.22 7.043E-01  (P 8.445E-02 1.10E+01 1.84E+01 G  
242.00 9.357E-01 + P 2.409E-01 2.00E+01 7.27E+00 G  

Ra-226   N   1.4848E+00                                      5.84E+05             
186.21 1.485E+00  (  4.323E-01 2.26E+01 3.56E+00 G  

Th-234   N   7.4934E-01                                      1.63E+12             
63.30 5.925E-01 ?(  1.187E+00 1.25E+02 3.75E+00 G  
92.59 8.848E-01  (  5.387E-01 3.96E+01 4.34E+00 G  

Tl-208   N   2.1021E-01                                      5.12E+12             
583.19 2.097E-01  (  1.860E-02 1.07E+01 8.50E+01 G  
277.37 2.162E-01 ?(  1.938E-01 5.92E+01 6.60E+00 G  
860.53 4.928E-01 +   8.615E-02 2.17E+01 1.24E+01 G  

U-235    N   9.2127E-02                                      2.57E+11             
143.77 1.438E-01  (  1.587E-01 6.98E+01 1.09E+01 G  
205.32 1.394E-01 &(  3.073E-01 1.37E+02 5.02E+00 G  
163.36-8.548E-02 &   3.437E-01 2.47E+02 5.08E+00 G  
185.72 7.804E-02  (  3.059E-02 2.67E+01 5.70E+01 G  

Energy duplication    
93.35 7.328E-01     3.717E-01 3.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       140.        54.     0.020    67.29   7.328E-01   
Eu-152     122.54       154.        11.     0.004   312.19   2.596E-02   
Pa-234     131.10       180.         3.     0.001  1149.86   1.138E-02   
U-235      144.09       145.        25.     0.009   139.69   1.438E-01   
U-235      163.49       145.        -7.    -0.003   493.90  -8.548E-02   
U-235      185.86       135.        69.     0.026    53.31   7.804E-02   
U-235      206.48        98.        10.     0.004   274.55   1.394E-01   
Pa-234     569.10        46.        -5.    -0.002   416.65  -6.427E-02   
Cs-137     661.22        43.        -2.    -0.001  1029.00  -3.007E-03   
Bi-212     727.32        21.        19.     0.007    81.77   4.254E-01   
Eu-152     781.09        17.        -1.     0.000  1741.70  -8.298E-03   
Bi-212     786.43        23.        10.     0.004   144.92   1.481E+00   
Eu-154     872.44        16.         7.     0.003   174.89   9.980E-02   
Pa-234     880.97        34.        -1.     0.000  1922.58  -1.392E-02   
Pa-234     884.49        21.         9.     0.003   167.60   1.502E-01   
Pa-234     945.77        34.        -2.    -0.001   786.41  -2.806E-02   
Eu-154    1005.83        25.        -6.    -0.002   268.34  -5.893E-02   
Eu-152    1112.86        32.        -7.    -0.003   229.81  -1.107E-01   
Co-60     1173.00        31.        -5.    -0.002   359.85  -9.574E-03   
Eu-154    1274.83        20.         2.     0.001   632.38   1.317E-02   
Co-60     1332.06        17.         4.     0.002   295.98   9.660E-03   
Eu-152    1408.01        15.         5.     0.002   257.20   5.330E-02   
Bi-212    1619.65        13.        -2.    -0.001   482.51  -3.967E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2805E-01    6.2805E-01   1.3153E-01    1.3918E-01  6.859E-02
Am-241 #A    4.7087E-03    4.7095E-03   1.7052E-01    1.7052E-01  1.402E-01
Bi-212 #     5.7641E-01    5.7641E-01   4.7133E-01    4.7225E-01  2.371E-01
Bi-214       6.5939E-01    6.5942E-01   1.0267E-01    1.0696E-01  3.831E-02
Co-60  #A    9.5182E-03    9.6598E-03   2.8591E-02    2.8594E-02  2.222E-02
Cs-137 #A   -2.9989E-03   -3.0067E-03   3.0939E-02    3.0939E-02  2.522E-02
Eu-152 #A    2.4732E-02    2.4875E-02   6.3978E-02    6.3994E-02  5.678E-02
Eu-154 #A    9.8901E-02    9.9800E-02   1.7454E-01    1.7462E-01  1.299E-01
K-40         1.2483E+01    1.2483E+01   1.1496E+00    1.3097E+00  3.000E-01
Pa-234 #A    5.9650E-02    5.9650E-02   9.9971E-02    1.0107E-01  1.073E-01
Pb-212       6.4960E-01    6.4960E-01   8.4055E-02    9.9756E-02  3.957E-02
Pb-214       6.4983E-01    6.4986E-01   9.2822E-02    9.9620E-02  5.054E-02
Ra-226       1.4847E+00    1.4848E+00   6.7215E-01    6.7965E-01  4.323E-01
Th-234  A    7.4934E-01    7.4934E-01   5.9376E-01    5.9798E-01  1.187E+00
Tl-208       2.1021E-01    2.1021E-01   4.5168E-02    4.7162E-02  1.860E-02
U-235  #A    9.2127E-02    9.2127E-02   4.9115E-02    4.9471E-02  1.587E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.677E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.6765400E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-14                Received:        02/26/13                      
Lab ID:          243724-008                    Prepared:        03/04/13 15:25                
Matrix:          Soil                          Analyzed:        04/08/13 14:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:17                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.104 U         0.165          0.130             0.9     
Bismuth-212                          0.883           0.418          0.198                     
Bismuth-214                          0.432           0.0836         0.0350                    
Cesium-137                           0.0133 U        0.0236         0.0178            0.07    
Cobalt-60                            0.0141 U        0.0290         0.0219            0.03    
Europium-152                         0.0122 U        0.0519         0.0568            0.1     
Europium-154                         0.0208 U        0.0899         0.131             0.2     
Lead-212                             0.566           0.0836         0.0410                    
Lead-214                             0.523           0.0933         0.0486                    
Potassium-40                         9.36            1.02           0.292                     
Protactinium-234                     0.0298 U        0.0654         0.102                     
Radium-226 (By Bismuth-214)          0.432           0.0836         0.0350            0.2     
Thallium-208                         0.153           0.0387         0.0167                    
Thorium-232 (By Actinium-228)        0.667           0.137          0.0459            0.9     
Thorium-234                          1.21            1.37           1.06                      
Uranium-235                          0.0530 U        0.0355         0.145             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-008                   Client ID : 12-PE-E0774-14        

Seqnum : 1513141578009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130408_009                                Batch         : 195921                       Time      : 08-APR-2013 14:58     

Cal    : 08-APR-2013 07:49:35,09-JAN-2013 12:22:14     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.104             0.130       0.9      .16517           .16534           -0.018       u        

Bismuth-212                         0.883             0.198                .41808           .42052           0.11         u        

Bismuth-214                         0.432             0.0350               .083598          .085875          -0.0030      u        

Cesium-137                          0.0133            0.0178      0.07     .023627          .023635          -0.00075     u        

Cobalt-60                           0.0141            0.0219      0.03     .028992          .028999          0.00053      u        

Europium-152                        0.0122            0.0568      0.1      .051917          .051921          0.011        u        

Europium-154                        0.0208            0.131       0.2      .089894          .089901          0.0037       u        

Lead-212                            0.566             0.0410               .08359           .095798          0.022        u        

Lead-214                            0.523             0.0486               .093298          .097736          0.016        u        

Potassium-40                        9.36              0.292                1.0177           1.1213           -0.15        u        

Protactinium-234                    0.0298            0.102                .065418          .065836          0.011        u        

Radium-226 (By Bismuth-214)         0.432             0.0350      0.2      .083598          .085875          -0.0030      u        

Thallium-208                        0.153             0.0167               .038676          .039915          0.0078       u        

Thorium-232 (By Actinium-228)       0.667             0.0459      0.9      .13668           .14498           -0.018       u        

Thorium-234                         1.21              1.06                 1.369            1.3737           0.0042       u        

Uranium-235                         0.0530            0.145       0.18     .035511          .035674          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513141578009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-14          
Sample Description: 243724-008, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130408_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:17           Live Time: 2700   sec

Acquisition Time: 4/8/2013 14:58:45         Real Time: 2707   sec
Analysis Time: 4/8/2013 15:43            Dead Time: 0.24   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.671E-01      1.367E-01      1.450E-01      4.594E-02
Am-241    #AB    1.044E-01      1.652E-01      1.653E-01      1.298E-01
Bi-212           8.832E-01      4.181E-01      4.205E-01      1.978E-01
Bi-214    #      4.320E-01      8.360E-02      8.587E-02      3.500E-02
Co-60     #AB    1.408E-02      2.899E-02      2.900E-02      2.185E-02
Cs-137    #AB    1.334E-02      2.363E-02      2.363E-02      1.779E-02
Eu-152    #AB    1.218E-02      5.192E-02      5.192E-02      5.677E-02
Eu-154    #AB    2.077E-02      8.989E-02      8.990E-02      1.314E-01
K-40             9.365E+00      1.018E+00      1.121E+00      2.923E-01
Pa-234    #AB    2.978E-02      6.542E-02      6.584E-02      1.016E-01
Pb-212           5.659E-01      8.359E-02      9.580E-02      4.097E-02
Pb-214           5.232E-01      9.330E-02      9.774E-02      4.855E-02
Ra-226    #      1.223E+00      6.556E-01      6.609E-01      4.198E-01
Th-234           1.209E+00      1.369E+00      1.374E+00      1.058E+00
Tl-208           1.528E-01      3.868E-02      3.991E-02      1.671E-02
U-235     #AB    5.297E-02      3.551E-02      3.567E-02      1.452E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.527E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

Sample description                                             
243724-008, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408_009.An1

Acquisition information
Start time:                 4/8/2013 14:58:45
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2143

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.29       18.  44.35   0.50  0.000E+00
59.79       18.  79.14   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.12       26.  56.64   0.83  1.866E-02    63.30   3.750  1.209E+00 Th234 
77.13      102.  19.76   0.86  3.010E-02
87.31       57.  30.90   0.80  3.672E-02
92.58       10. 126.17   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.400E-01 U235  
93.22       24.  65.24   0.86  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.707E-01 Ac228 
93.34       18.  73.64   0.86  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.651E-01 Ac228 
164.01       23.  62.62   0.93  4.973E-02   163.36   5.080  2.992E-01 U235  

163.36   5.080  2.992E-01 U235  
185.71       65.  26.81   0.42  4.815E-02   186.21   3.555  1.223E+00 Ra226 
185.97       47.  33.52   0.95  4.819E-02   185.72  57.000  5.469E-02 U235  

186.21   3.555  8.778E-01 Ra226 
185.72  57.000  5.469E-02 U235  

238.48      336.   7.26   0.93  4.319E-02   238.63  43.600  5.659E-01 Pb212 
242.15        2. 353.91   1.01  4.285E-02   242.00   7.268    PBC<MDA Pb214 
276.90       26.  43.25   1.04  3.962E-02   277.37   6.600  3.241E-01 Tl208 
294.93      126.  14.02   1.01  3.816E-02   295.22  18.414  5.563E-01 Pb214 
300.15       33.  31.95   1.14  3.774E-02   300.09   3.180  8.777E-01 Pb212 
337.87       91.  16.60   0.84  3.497E-02   338.32  11.400  7.370E-01 Ac228 
351.66      196.   9.93   0.87  3.406E-02   351.93  35.600  5.060E-01 Pb214 
570.04        7. 109.84   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.16       97.  12.65   1.52  2.416E-02   583.19  85.000  1.528E-01 Tl208 
609.22      160.   9.20   1.26  2.345E-02   609.31  45.490  4.613E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
661.37        8.  88.55   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.19       38.  23.67   0.78  2.078E-02   727.33   6.650  8.832E-01 Bi212 
860.55       19.  40.44   1.53  1.851E-02   860.53  12.400  2.664E-01 Tl208 
872.73        1. 583.78   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.12       92.  12.01   1.38  1.779E-02   911.20  26.200  6.367E-01 Ac228 
945.87        1. 686.31   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.97       31.  32.26   1.60  1.704E-02   968.96  15.900  3.692E-01 Ac228 
996.97        2. 374.25   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.50       28.  25.92   1.70  1.535E-02  1120.29  14.910  3.910E-01 Bi214 
1275.26        3. 216.40   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1333.00        6. 102.98   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.10        3. 213.05   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      403.   5.17   1.44  1.254E-02  1460.82  10.550  9.365E+00 K40   
1764.26       20.  25.24   2.05  1.069E-02  1764.49  15.310  3.852E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.85    30.29        22.        18. 0.000E+00   88.71   0.501  -      s 
307.99    77.13       131.       102. 3.379E+03   39.51   0.863  -        
348.67    87.31       109.        57. 1.547E+03   61.79   0.802  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.72    59.79        89.        18.     0.007   158.29   0.829s
Th-234    252.01    63.12        97.        26.     0.010   113.27   0.833 
Th-234    369.77    92.59        74.        10.     0.004   252.33   0.862D
U-235     372.82    93.35       109.        24.     0.009   130.48   0.863D
Ac-228    372.82    93.35        84.        18.     0.007   147.28   0.863D
Eu-152    485.86   121.64       128.        -5.    -0.002   590.95   0.891s
Eu-154    491.61   123.08       117.        -7.    -0.003   414.32   0.892s
U-235     570.51   142.82       112.       -12.    -0.004   257.10   0.912s
U-235     655.21   164.01        96.        23.     0.009   125.23   0.931s
U-235     742.98   185.97        98.        47.     0.017    67.04   0.953s
Ra-226    741.93   185.71        91.        65.     0.024    53.63   0.425s
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 15:43:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     823.75   206.18        95.        -6.    -0.002   437.86   0.972s
Pb-212    952.82   238.48       105.       330.     0.122    14.51   0.931 
Pb-214    967.50   242.15       147.         2.     0.001   707.81   1.007s
Tl-208   1106.43   276.90        51.        26.     0.010    86.50   1.040 
Pb-214   1178.50   294.93        67.       121.     0.045    28.04   1.009 
Pb-212   1199.35   300.15        36.        33.     0.012    63.90   1.143s
Ac-228   1350.12   337.87        44.        91.     0.034    33.19   0.838 
Pb-214   1405.27   351.66        61.       190.     0.070    19.86   0.871s
Pa-234   2278.45   570.04        27.         7.     0.003   219.69   1.297s
Tl-208   2330.92   583.16        21.        97.     0.036    25.31   1.519 
Bi-214   2435.16   609.22        25.       152.     0.056    18.40   1.263s
Cs-137   2643.75   661.37        20.         8.     0.003   177.11   1.373s
Eu-154   2895.39   724.28        39.        -5.    -0.002   343.54   1.421s
Bi-212   2907.03   727.19        13.        38.     0.014    47.34   0.777s
Tl-208   3440.56   860.55        20.        19.     0.007    80.88   1.525 
Eu-154   3489.29   872.73        15.         1.     0.000  1167.56   1.534s
Pa-234   3520.40   880.50        20.        -2.    -0.001   663.42   1.540s
Pa-234   3538.43   885.01        21.        -1.     0.000  1211.02   1.542s
Ac-228   3642.93   911.12         8.        92.     0.034    24.02   1.375 
Pa-234   3781.95   945.87        27.         1.     0.000  1372.62   1.586s
Ac-228   3874.40   968.97        34.        31.     0.011    64.53   1.602s
Eu-154   3986.47   996.97        21.         2.     0.001   748.50   1.621s
Eu-152   4446.83  1111.99        27.        -4.    -0.002   366.76   1.698s
Bi-214   4480.90  1120.50        17.        28.     0.010    51.83   1.704 
Co-60    4694.29  1173.81        19.        -1.     0.000  1145.14   1.737s
Eu-154   5100.47  1275.26        18.         3.     0.001   432.80   1.799s
Co-60    5331.65  1333.00        15.         6.     0.002   205.96   1.833s
Eu-152   5632.40  1408.10        14.         3.     0.001   426.11   1.875s
K-40     5843.33  1460.77        26.       384.     0.142    10.34   1.439s
Bi-214   7059.15  1764.26        11.        20.     0.007    50.47   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6712E-01                                      5.12E+12             
911.20 6.367E-01  (  4.594E-02 1.20E+01 2.62E+01 G  
968.96 3.692E-01 -   1.630E-01 3.23E+01 1.59E+01 G  
338.32 7.370E-01  (  1.254E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 3.651E-01 -   4.203E-01 7.36E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 15:43:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.0435E-01                                      1.58E+05             
59.54 1.043E-01  (  1.298E-01 7.91E+01 3.59E+01 G  

Bi-212   N   8.8323E-01                                      5.12E+12             
727.33 8.832E-01  (  1.978E-01 2.37E+01 6.65E+00 G  
785.37-1.514E-02 %   1.727E+00 6.93E+03 1.11E+00 G  

1620.74-1.790E-02 %   1.042E+00 3.55E+03 1.51E+00 G  

Bi-214   N   4.3204E-01                                      5.84E+05             
609.31 4.613E-01 @(P 3.500E-02 9.20E+00 4.55E+01 G  

1120.29 3.910E-01 ?(P 1.347E-01 2.59E+01 1.49E+01 G  
1764.49 3.852E-01 ?(P 1.533E-01 2.52E+01 1.53E+01 G  

Co-60    T   1.4077E-02                                      1.93E+03             
1332.49 1.408E-02 ?(  2.185E-02 1.03E+02 1.00E+02 G  
1173.23-2.444E-03 -   2.273E-02 5.73E+02 9.98E+01 G  

Cs-137   I   1.3341E-02                                      1.10E+04             
661.66 1.334E-02 &(  1.779E-02 8.86E+01 8.50E+01 G  

Eu-152   I   1.2184E-02                                      4.94E+03             
344.28-2.655E-03 %(  5.677E-02 1.30E+03 2.66E+01 G  
121.78-1.290E-02 +   6.215E-02 2.95E+02 2.84E+01 G  
778.90 2.555E-03 %   8.888E-02 2.12E+03 1.30E+01 G  
964.08-5.382E-04 %   2.050E-01 2.31E+04 1.45E+01 G  

1112.08-6.570E-02 +   1.913E-01 1.83E+02 1.34E+01 G  
1408.01 3.111E-02 ?(  1.044E-01 2.13E+02 2.09E+01 G  

Eu-154   I   2.0770E-02                                      3.14E+03             
873.18 1.388E-02 ?(  1.314E-01 5.84E+02 1.22E+01 G  
123.07-1.242E-02 +   4.174E-02 2.07E+02 4.04E+01 G  

1274.43 1.951E-02 ?(  6.698E-02 2.16E+02 3.49E+01 G  
723.30-4.163E-02 +   1.140E-01 1.72E+02 2.00E+01 G  

1004.72-2.570E-03 %   1.217E-01 2.88E+03 1.79E+01 G  
996.25 3.293E-02 ?(  1.989E-01 3.74E+02 1.05E+01 G  

K-40     N   9.3646E+00                                      4.57E+11             
1460.82 9.365E+00  (P 2.923E-01 5.17E+00 1.06E+01 G  

Pa-234   N   2.9777E-02                                      1.63E+12             
131.30 4.125E-03 &(  1.016E-01 1.50E+03 1.82E+01 G  
569.50 1.014E-01 &(  1.726E-01 1.10E+02 9.30E+00 G  
946.00 1.500E-02 ?(  1.680E-01 6.86E+02 1.35E+01 G  
880.52-3.331E-02 +   1.778E-01 3.32E+02 1.05E+01 G  
883.24-1.987E-02 +   1.957E-01 6.06E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 15:43:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.6586E-01                                      5.12E+12             
238.63 5.659E-01  (P 4.097E-02 7.26E+00 4.36E+01 G  
300.09 8.777E-01 + P 3.781E-01 3.19E+01 3.18E+00 G  

Pb-214   N   5.2315E-01                                      5.84E+05             
351.93 5.060E-01  (P 4.855E-02 9.93E+00 3.56E+01 G  
295.22 5.563E-01  (P 8.773E-02 1.40E+01 1.84E+01 G  
242.00 2.580E-02 & P 2.932E-01 3.54E+02 7.27E+00 G  

Ra-226   N   1.2225E+00                                      5.84E+05             
186.21 1.223E+00 *(  4.198E-01 2.68E+01 3.56E+00 G  

Th-234   N   1.2085E+00                                      1.63E+12             
63.30 1.209E+00 ?(  1.058E+00 5.66E+01 3.75E+00 G  
92.59 1.874E-01 -   3.771E-01 1.26E+02 4.34E+00 G  

Tl-208   N   1.5282E-01                                      5.12E+12             
583.19 1.528E-01  (  1.671E-02 1.27E+01 8.50E+01 G  
277.37 3.241E-01 +   2.061E-01 4.33E+01 6.60E+00 G  
860.53 2.664E-01 +   1.461E-01 4.04E+01 1.24E+01 G  

U-235    N   5.2969E-02                                      2.57E+11             
143.77-7.036E-02 &(  1.452E-01 1.29E+02 1.09E+01 G  
205.32-8.886E-02 &   3.153E-01 2.19E+02 5.02E+00 G  
163.36 2.992E-01  (  2.914E-01 6.26E+01 5.08E+00 G  
185.72 5.469E-02 *(  2.716E-02 3.35E+01 5.70E+01 G  

Energy duplication    
93.35 3.351E-01     3.420E-01 6.52E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 15:43:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79        89.        18.     0.007   158.29   1.043E-01   
U-235       93.35       109.        24.     0.009   130.48   3.351E-01   
Eu-152     121.64       128.        -5.    -0.002   590.95  -1.290E-02   
Eu-154     123.08       117.        -7.    -0.003   414.32  -1.242E-02   
U-235      142.82       112.       -12.    -0.004   257.10  -7.036E-02   
U-235      164.01        96.        23.     0.009   125.23   2.992E-01   
U-235      185.97        98.        47.     0.017    67.04   5.469E-02   
U-235      206.18        95.        -6.    -0.002   437.86  -8.886E-02   
Pa-234     570.04        27.         7.     0.003   219.69   1.014E-01   
Cs-137     661.37        20.         8.     0.003   177.11   1.334E-02   
Eu-154     724.28        39.        -5.    -0.002   343.54  -4.163E-02   
Eu-154     872.73        15.         1.     0.000  1167.56   1.388E-02   
Pa-234     880.50        20.        -2.    -0.001   663.42  -3.331E-02   
Pa-234     885.01        21.        -1.     0.000  1211.02  -1.987E-02   
Pa-234     945.87        27.         1.     0.000  1372.62   1.500E-02   
Eu-154     996.97        21.         2.     0.001   748.50   3.293E-02   
Eu-152    1111.99        27.        -4.    -0.002   366.76  -6.570E-02   
Co-60     1173.81        19.        -1.     0.000  1145.14  -2.444E-03   
Eu-154    1275.26        18.         3.     0.001   432.80   1.951E-02   
Co-60     1333.00        15.         6.     0.002   205.96   1.408E-02   
Eu-152    1408.10        14.         3.     0.001   426.11   3.111E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6712E-01    6.6712E-01   1.3668E-01    1.4498E-01  4.594E-02
Am-241 #A    1.0433E-01    1.0435E-01   1.6517E-01    1.6534E-01  1.298E-01
Bi-212       8.8323E-01    8.8323E-01   4.1808E-01    4.2052E-01  1.978E-01
Bi-214 #     4.3202E-01    4.3204E-01   8.3598E-02    8.5875E-02  3.500E-02
Co-60  #A    1.3870E-02    1.4077E-02   2.8992E-02    2.8999E-02  2.185E-02
Cs-137 #A    1.3306E-02    1.3341E-02   2.3627E-02    2.3635E-02  1.779E-02
Eu-152 #A    1.2114E-02    1.2184E-02   5.1917E-02    5.1921E-02  5.677E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_009.An1               

Eu-154 #A    2.0583E-02    2.0770E-02   8.9894E-02    8.9901E-02  1.314E-01
K-40         9.3646E+00    9.3646E+00   1.0177E+00    1.1213E+00  2.923E-01
Pa-234 #A    2.9777E-02    2.9777E-02   6.5418E-02    6.5836E-02  1.016E-01
Pb-212       5.6586E-01    5.6586E-01   8.3590E-02    9.5798E-02  4.097E-02
Pb-214       5.2313E-01    5.2315E-01   9.3298E-02    9.7736E-02  4.855E-02
Ra-226 #     1.2225E+00    1.2225E+00   6.5563E-01    6.6085E-01  4.198E-01
Th-234       1.2085E+00    1.2085E+00   1.3690E+00    1.3737E+00  1.058E+00
Tl-208       1.5282E-01    1.5282E-01   3.8676E-02    3.9915E-02  1.671E-02
U-235  #A    5.2969E-02    5.2969E-02   3.5511E-02    3.5674E-02  1.452E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.9 keV)     1.502E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.9 keV) 1.5019946E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-15                Received:        02/26/13                      
Lab ID:          243724-009                    Prepared:        03/05/13 08:51                
Matrix:          Soil                          Analyzed:        04/08/13 14:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:20                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0560 U        0.155          0.125             0.9     
Bismuth-212                          0.754           0.561          0.315                     
Bismuth-214                          0.380           0.0857         0.0436                    
Cesium-137                           0.00633 U       0.0233         0.0184            0.07    
Cobalt-60                            0.00111 U       0.0267         0.0218            0.03    
Europium-152                        -0.00290 U       0.00790        0.0629            0.1     
Europium-154                         0.00469 U       0.00899        0.158             0.2     
Lead-212                             0.500           0.0791         0.0394                    
Lead-214                             0.571           0.109          0.0476                    
Potassium-40                        10.5             1.10           0.215                     
Protactinium-234                     0.00675 U       0.0323         0.0982                    
Radium-226 (By Bismuth-214)          0.380           0.0857         0.0436            0.2     
Thallium-208                         0.198           0.0441         0.0176                    
Thorium-232 (By Actinium-228)        0.602           0.122          0.0794            0.9     
Thorium-234                          0.655 U         1.27           1.01                      
Uranium-235                          0.0683 U        0.0394         0.171             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243724-009                   Client ID : 12-PE-E0774-15        

Seqnum : 1503141557009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130408_009                                Batch         : 195921                       Time      : 08-APR-2013 14:57     

Cal    : 08-APR-2013 07:28:22,09-JAN-2013 09:04:01     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0560            0.125       0.9      .15532           .15537           -0.018       u        

Bismuth-212                         0.754             0.315                .56088           .56221           0.11         u        

Bismuth-214                         0.380             0.0436               .085718          .087444          -0.0030      u        

Cesium-137                          0.00633           0.0184      0.07     .023331          .023333          -0.00075     u        

Cobalt-60                           0.00111           0.0218      0.03     .026709          .026709          0.00053      u        

Europium-152                        -0.00290          0.0629      0.1      .0078979         .0078997         0.011        u        

Europium-154                        0.00469           0.158       0.2      .008993          .0089963         0.0037       u        

Lead-212                            0.500             0.0394               .079101          .089249          0.022        u        

Lead-214                            0.571             0.0476               .1094            .11392           0.016        u        

Potassium-40                        10.5              0.215                1.1041           1.2247           -0.15        u        

Protactinium-234                    0.00675           0.0982               .032276          .03232           0.011        u        

Radium-226 (By Bismuth-214)         0.380             0.0436      0.2      .085718          .087444          -0.0030      u        

Thallium-208                        0.198             0.0176               .044131          .045936          0.0078       u        

Thorium-232 (By Actinium-228)       0.602             0.0794      0.9      .12172           .12929           -0.018       u        

Thorium-234                         0.655             1.01                 1.2683           1.2698           0.0042       u        

Uranium-235                         0.0683            0.171       0.18     .03935           .039595          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503141557009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-15          
Sample Description: 243724-009, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130408_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:20           Live Time: 2700   sec

Acquisition Time: 4/8/2013 14:57:59         Real Time: 2702   sec
Analysis Time: 4/8/2013 15:43            Dead Time: 0.06   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.019E-01      1.217E-01      1.293E-01      7.938E-02
Am-241    #AB    5.603E-02      1.553E-01      1.554E-01      1.248E-01
Bi-212    #      7.537E-01      5.609E-01      5.622E-01      3.147E-01
Bi-214           3.803E-01      8.572E-02      8.744E-02      4.361E-02
Co-60     #AB    1.107E-03      2.671E-02      2.671E-02      2.183E-02
Cs-137    #AB    6.335E-03      2.333E-02      2.333E-02      1.841E-02
Eu-152    #AB   -2.899E-03      7.898E-03      7.900E-03      6.289E-02
Eu-154    #AB    4.689E-03      8.993E-03      8.996E-03      1.583E-01
K-40             1.055E+01      1.104E+00      1.225E+00      2.152E-01
Pa-234    #AB    6.753E-03      3.228E-02      3.232E-02      9.819E-02
Pb-212           4.998E-01      7.910E-02      8.925E-02      3.944E-02
Pb-214           5.712E-01      1.094E-01      1.139E-01      4.761E-02
Ra-226           1.491E+00      6.575E-01      6.653E-01      4.162E-01
Th-234    #AB    6.548E-01      1.268E+00      1.270E+00      1.009E+00
Tl-208           1.975E-01      4.413E-02      4.594E-02      1.757E-02
U-235     #AB    6.830E-02      3.935E-02      3.959E-02      1.713E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.584E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_009.An1               

Sample description                                             
243724-009, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408_009.An1

Acquisition information
Start time:                 4/8/2013 14:57:59
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1796

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55       11. 138.60   0.82  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.27       16.  96.85   0.82  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.77       83.  20.97   0.84  3.068E-02
77.02      137.  14.03   0.84  3.235E-02
93.30       37.  47.34   0.67  4.196E-02    92.59   4.343  6.702E-01 Th234 

93.35   4.100  7.039E-01 Ac228 
93.35   5.760  5.010E-01 U235  
93.35   5.760  5.010E-01 U235  

161.90       17.  75.67   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.195E-01 U235  

185.96       78.  22.06   0.77  4.880E-02   185.72  57.000  9.288E-02 U235  
186.21   3.555  1.491E+00 Ra226 
185.72  57.000  9.288E-02 U235  

238.58      292.   7.79   0.99  4.342E-02   238.63  43.600  4.998E-01 Pb212 
241.64       64.  22.79   0.47  4.308E-02   242.00   7.268  6.784E-01 Pb214 
277.10       18.  73.41   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.30      125.  13.40   1.01  3.814E-02   295.22  18.414  5.796E-01 Pb214 
300.44       31.  39.04   0.38  3.774E-02   300.09   3.180  8.427E-01 Pb212 
338.41       78.  17.70   0.79  3.484E-02   338.32  11.400  6.466E-01 Ac228 
351.95      204.   9.40   0.86  3.392E-02   351.93  35.600  5.450E-01 Pb214 
568.04        1. 880.42   1.37  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.42      120.  11.17   1.24  2.387E-02   583.19  85.000  1.953E-01 Tl208 
609.47      149.  11.24   1.20  2.316E-02   609.31  45.490  4.477E-01 Bi214 
662.48        4. 184.14   1.46  2.188E-02   661.66  84.990    PBC<MDA Cs137 
720.97        6. 116.86   1.51  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.61       25.  37.21   1.51  2.048E-02   727.33   6.650  6.081E-01 Bi212 
786.28        9.  79.30   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.73        5. 145.64   1.62  1.821E-02   860.53  12.400    PBC<MDA Tl208 
882.65        3. 238.97   1.64  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.33       85.  13.38   1.66  1.749E-02   911.20  26.200  6.130E-01 Ac228 
969.04       45.  20.69   1.70  1.674E-02   968.96  15.900  5.516E-01 Ac228 

1120.85       41.  24.88   1.15  1.507E-02  1120.29  14.910  6.039E-01 Bi214 
1408.55        2. 256.53   1.96  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.040E-02 Eu152 
1460.95      415.   5.24   2.02  1.228E-02  1460.82  10.550  1.054E+01 K40   
1620.77        5. 101.31   2.04  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.79       26.  24.31   2.08  1.046E-02  1764.49  15.310  5.277E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.90    74.75       110.        68. 2.223E+03   48.79   0.730  -      s 
307.90    77.00       117.       124. 3.846E+03   30.89   0.901  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.13    59.55       104.        11.     0.004   277.20   0.818s
Th-234    253.00    63.27       107.        16.     0.006   193.70   0.823s
Ac-228    373.27    93.35       152.        42.     0.015    89.01   0.859D
U-235     373.27    93.35       152.        42.     0.015    89.01   0.859D
Eu-152    494.09   123.57        94.        -5.    -0.002   544.75   0.893s
Eu-154    491.53   122.93       118.        -4.    -0.001   821.18   0.895s
Pa-234    525.57   131.44       141.        -6.    -0.002   564.77   0.905s
U-235     647.35   161.90        76.        17.     0.006   151.34   0.943s
U-235     742.95   185.81       113.        59.     0.022    57.61   0.969 
Ra-226    743.55   185.96        88.        78.     0.029    44.11   0.771 
U-235     822.07   205.60       107.        -5.    -0.002   589.21   0.991s
Pb-212    953.95   238.58        95.       287.     0.106    15.57   0.988 
Pb-214    966.19   241.64        76.        64.     0.024    45.59   0.474s
Tl-208   1107.99   277.10        78.        18.     0.007   146.81   1.073s
Pb-214   1180.77   295.30        57.       124.     0.046    26.80   1.012s
Pb-212   1201.32   300.44        45.        31.     0.011    78.08   0.376s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1353.14   338.41        45.        78.     0.029    35.39   0.786s
Eu-152   1374.45   343.74        56.        -8.    -0.003   272.47   1.145s
Pb-214   1407.31   351.95        56.       200.     0.074    18.81   0.864s
Pa-234   2271.45   568.04        25.         1.     0.000  1760.84   1.372s
Tl-208   2332.98   583.42        22.       120.     0.045    22.34   1.241 
Bi-214   2437.68   609.60        36.       122.     0.045    21.59   1.409 
Cs-137   2649.19   662.48        20.         4.     0.001   368.29   1.456s
Eu-154   2883.14   720.97        21.         6.     0.002   233.73   1.509s
Bi-212   2909.66   727.61        31.        25.     0.009    74.41   1.513 
Bi-212   3144.35   786.28        22.         9.     0.003   158.60   1.561s
Tl-208   3442.16   860.73        25.         5.     0.002   291.28   1.621s
Eu-154   3501.37   875.53        20.        -4.    -0.002   304.11   1.630s
Pa-234   3521.25   880.50        27.        -4.    -0.001   381.98   1.636s
Pa-234   3529.84   882.65        22.         3.     0.001   477.94   1.638s
Ac-228   3644.55   911.33        22.        85.     0.032    26.76   1.659s
Pa-234   3782.40   945.79        22.        -3.    -0.001   454.85   1.685s
Ac-228   3875.42   969.04        20.        45.     0.017    41.38   1.701s
Eu-154   3984.74   996.37        33.        -6.    -0.002   305.62   1.720s
Eu-154   4025.19  1006.48        24.        -6.    -0.002   248.32   1.726s
Bi-214   4482.72  1120.85        17.        41.     0.015    49.75   1.147s
Co-60    4692.24  1173.22        29.        -4.    -0.001   394.64   1.834s
Eu-154   5100.14  1275.17        25.        -3.    -0.001   419.41   1.891s
Eu-152   5633.82  1408.55        18.         2.     0.001   513.06   1.958s
K-40     5843.47  1460.95        13.       415.     0.154    10.47   2.021 
Bi-212   6483.01  1620.77         9.         5.     0.002   202.63   2.042s
Bi-214   7059.39  1764.79         7.        26.     0.010    48.62   2.085s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0189E-01                                      5.12E+12             
911.20 6.130E-01 ?(  7.938E-02 1.34E+01 2.62E+01 G  
968.96 5.516E-01 ?(  1.297E-01 2.07E+01 1.59E+01 G  
338.32 6.466E-01  (  1.296E-01 1.77E+01 1.14E+01 G  

Energy duplication    
93.35 7.990E-01 ?   5.493E-01 4.45E+01 4.10E+00 XA 

Am-241   I   5.6031E-02                                      1.58E+05             
59.54 5.603E-02 ?(  1.248E-01 1.39E+02 3.59E+01 G  

Bi-212   N   7.5372E-01                                      5.12E+12             
727.33 6.081E-01 ?(  3.147E-01 3.72E+01 6.65E+00 G  
785.37 1.409E+00 ?(  1.674E+00 7.93E+01 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 9.137E-01 &(  1.359E+00 1.01E+02 1.51E+00 G  

Bi-214   N   3.8027E-01                                      5.84E+05             
609.31 3.803E-01 ?(P 4.361E-02 1.08E+01 4.55E+01 G  

1120.29 6.039E-01 +   1.400E-01 2.49E+01 1.49E+01 G  
1764.49 5.277E-01 +   1.233E-01 2.43E+01 1.53E+01 G  

Co-60    T   1.1070E-03                                      1.93E+03             
1332.49 1.107E-03 %(  2.183E-02 1.21E+03 1.00E+02 G  
1173.23-9.170E-03 +   2.884E-02 1.97E+02 9.98E+01 G  

Cs-137   I   6.3349E-03                                      1.10E+04             
661.66 6.335E-03 ?(  1.841E-02 1.84E+02 8.50E+01 G  

Eu-152   I  -2.8986E-03                                      4.94E+03             
344.28-2.901E-02 ?(  6.289E-02 1.36E+02 2.66E+01 G  
121.78-1.193E-02 +   5.281E-02 2.72E+02 2.84E+01 G  
778.90 0.000E+00 &   2.392E-01 1.00E+03 1.30E+01 G  
964.08 1.318E-02 %   2.513E-01 1.16E+03 1.45E+01 G  

1112.08-4.935E-03 %   1.782E-01 2.20E+03 1.34E+01 G  
1408.01 3.040E-02 &(  1.244E-01 2.57E+02 2.09E+01 G  

Eu-154   I   4.6893E-03                                      3.14E+03             
873.18-6.657E-02 ?(  1.583E-01 1.52E+02 1.22E+01 G  
123.07-6.189E-03 +   4.154E-02 4.11E+02 4.04E+01 G  

1274.43-2.431E-02 &   8.121E-02 2.10E+02 3.49E+01 G  
723.30 4.794E-02 ?(  8.644E-02 1.17E+02 2.00E+01 G  

1004.72-6.733E-02 +   1.299E-01 1.24E+02 1.79E+01 G  
996.25-1.074E-01 +   2.597E-01 1.53E+02 1.05E+01 G  

K-40     N   1.0545E+01                                      4.57E+11             
1460.82 1.054E+01  (  2.152E-01 5.24E+00 1.06E+01 G  

Pa-234   N   6.7533E-03                                      1.63E+12             
131.30-2.133E-02 &(  9.819E-02 2.82E+02 1.82E+01 G  
569.50 1.191E-02 ?(  1.714E-01 8.80E+02 9.30E+00 G  
946.00-4.353E-02 +   1.578E-01 2.27E+02 1.35E+01 G  
880.52-6.921E-02 +   2.101E-01 1.91E+02 1.05E+01 G  
883.24 5.450E-02 ?(  2.079E-01 2.39E+02 9.70E+00 G  

Pb-212   N   4.9978E-01                                      5.12E+12             
238.63 4.998E-01  (P 3.944E-02 7.79E+00 4.36E+01 G  
300.09 8.427E-01 + P 4.302E-01 3.90E+01 3.18E+00 G  

Pb-214   N   5.7118E-01                                      5.84E+05             
351.93 5.450E-01  (P 4.761E-02 9.40E+00 3.56E+01 G  
295.22 5.796E-01 *(P 8.274E-02 1.34E+01 1.84E+01 G  
242.00 6.784E-01  (P 2.129E-01 2.28E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.4907E+00                                      5.84E+05             
186.21 1.491E+00  (  4.162E-01 2.21E+01 3.56E+00 G  

Th-234   N   6.5480E-01                                      1.63E+12             
63.30 6.548E-01 &(  1.009E+00 9.68E+01 3.75E+00 G  
92.59-9.895E-03 %   5.684E-01 3.49E+03 4.34E+00 G  

Tl-208   N   1.9754E-01                                      5.12E+12             
583.19 1.953E-01  (  1.757E-02 1.12E+01 8.50E+01 G  
277.37 2.262E-01 ?(  2.591E-01 7.34E+01 6.60E+00 G  
860.53 7.453E-02 -   1.704E-01 1.46E+02 1.24E+01 G  

U-235    N   6.8301E-02                                      2.57E+11             
143.77-7.654E-03 &(  1.713E-01 1.36E+03 1.09E+01 G  
205.32-7.038E-02 +   3.377E-01 2.95E+02 5.02E+00 G  
163.36 2.195E-01 ?(  2.594E-01 7.57E+01 5.08E+00 G  
185.72 6.940E-02  (  2.936E-02 2.88E+01 5.70E+01 G  

Energy duplication    
93.35 5.687E-01 ?   3.910E-01 4.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       152.        42.     0.015    89.01   5.687E-01   
Eu-152     123.57        94.        -5.    -0.002   544.75  -1.193E-02   
Eu-154     122.93       118.        -4.    -0.001   821.18  -6.189E-03   
Pa-234     131.44       141.        -6.    -0.002   564.77  -2.133E-02   
U-235      161.90        76.        17.     0.006   151.34   2.195E-01   
U-235      185.81       113.        59.     0.022    57.61   6.940E-02   
U-235      205.60       107.        -5.    -0.002   589.21  -7.038E-02   
Eu-152     343.74        56.        -8.    -0.003   272.47  -2.901E-02   
Pa-234     568.04        25.         1.     0.000  1760.84   1.191E-02   
Cs-137     662.48        20.         4.     0.001   368.29   6.335E-03   
Eu-154     720.97        21.         6.     0.002   233.73   4.794E-02   
Bi-212     727.61        31.        25.     0.009    74.41   6.081E-01   
Bi-212     786.28        22.         9.     0.003   158.60   1.409E+00   
Eu-154     875.53        20.        -4.    -0.002   304.11  -6.657E-02   
Pa-234     880.50        27.        -4.    -0.001   381.98  -6.921E-02   
Pa-234     882.65        22.         3.     0.001   477.94   5.450E-02   
Pa-234     945.79        22.        -3.    -0.001   454.85  -4.353E-02   
Eu-154     996.37        33.        -6.    -0.002   305.62  -1.074E-01   
Eu-154    1006.48        24.        -6.    -0.002   248.32  -6.733E-02   
Co-60     1173.22        29.        -4.    -0.001   394.64  -9.170E-03   
Eu-154    1275.17        25.        -3.    -0.001   419.41  -2.431E-02   
Eu-152    1408.55        18.         2.     0.001   513.06   3.040E-02   
Bi-212    1620.77         9.         5.     0.002   202.63   9.137E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0189E-01    6.0189E-01   1.2172E-01    1.2929E-01  7.938E-02
Am-241 #A    5.6021E-02    5.6031E-02   1.5532E-01    1.5537E-01  1.248E-01
Bi-212 #     7.5372E-01    7.5372E-01   5.6088E-01    5.6221E-01  3.147E-01
Bi-214       3.8025E-01    3.8027E-01   8.5718E-02    8.7444E-02  4.361E-02
Co-60  #A    1.0907E-03    1.1070E-03   2.6709E-02    2.6709E-02  2.183E-02
Cs-137 #A    6.3185E-03    6.3349E-03   2.3331E-02    2.3333E-02  1.841E-02
Eu-152 #A   -2.8820E-03   -2.8986E-03   7.8979E-03    7.8997E-03  6.289E-02
Eu-154 #A    4.6470E-03    4.6893E-03   8.9930E-03    8.9963E-03  1.583E-01
K-40         1.0545E+01    1.0545E+01   1.1041E+00    1.2247E+00  2.152E-01
Pa-234 #A    6.7533E-03    6.7533E-03   3.2276E-02    3.2320E-02  9.819E-02
Pb-212       4.9978E-01    4.9978E-01   7.9101E-02    8.9249E-02  3.944E-02
Pb-214       5.7116E-01    5.7118E-01   1.0940E-01    1.1392E-01  4.761E-02
Ra-226       1.4906E+00    1.4907E+00   6.5753E-01    6.6526E-01  4.162E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_009.An1               

Th-234 #A    6.5480E-01    6.5480E-01   1.2683E+00    1.2698E+00  1.009E+00
Tl-208       1.9754E-01    1.9754E-01   4.4131E-02    4.5936E-02  1.757E-02
U-235  #A    6.8301E-02    6.8301E-02   3.9350E-02    3.9595E-02  1.713E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   93.3 to  2035.8 keV)     1.429E+01  pCi/g         
Total Decayed Activity (   93.3 to  2035.8 keV) 1.4285917E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-16                Received:        02/26/13                      
Lab ID:          243724-010                    Prepared:        03/05/13 08:56                
Matrix:          Soil                          Analyzed:        04/09/13 09:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0902          0.102          0.0763           0.9     
Bismuth-212                           0.502           0.528          0.279                    
Bismuth-214                           0.446           0.104          0.0478                   
Cesium-137                           -0.00900 U       0.0271         0.0213           0.07    
Cobalt-60                            -0.0111 U        0.0349         0.0274           0.03    
Europium-152                          0.0153 U        0.0326         0.0667           0.1     
Europium-154                          0.0162 U        0.0719         0.168            0.2     
Lead-212                              0.507           0.0850         0.0420                   
Lead-214                              0.609           0.104          0.0432                   
Potassium-40                          8.63            0.986          0.163                    
Protactinium-234                      0.0286 U        0.0739         0.104                    
Radium-226 (By Bismuth-214)           0.446           0.104          0.0478           0.2     
Thallium-208                          0.191           0.0512         0.0228                   
Thorium-232 (By Actinium-228)         0.765           0.145          0.0477           0.9     
Thorium-234                           0.626 U         0.552          1.17                     
Uranium-235                           0.0731 U        0.0363         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243724-010                   Client ID : 12-PE-E0774-16        

Seqnum : 1503142999004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130409_004                                Batch         : 195921                       Time      : 09-APR-2013 09:22     

Cal    : 09-APR-2013 07:30:46,09-JAN-2013 09:04:01     Caldate       : 09-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0902            0.0763      0.9      .10237           .10258           -0.018       u        

Bismuth-212                         0.502             0.279                .52814           .52877           0.11         u        

Bismuth-214                         0.446             0.0478               .10423           .10618           -0.0030      u        

Cesium-137                          -0.00900          0.0213      0.07     .027115          .027118          -0.00075     u        

Cobalt-60                           -0.0111           0.0274      0.03     .034876          .034879          0.00053      u        

Europium-152                        0.0153            0.0667      0.1      .032572          .032584          0.011        u        

Europium-154                        0.0162            0.168       0.2      .07192           .071925          0.0037       u        

Lead-212                            0.507             0.0420               .084987          .094779          0.022        u        

Lead-214                            0.609             0.0432               .10355           .10896           0.016        u        

Potassium-40                        8.63              0.163                .9857            1.0769           -0.15        u        

Protactinium-234                    0.0286            0.104                .073878          .074221          0.011        u        

Radium-226 (By Bismuth-214)         0.446             0.0478      0.2      .10423           .10618           -0.0030      u        

Thallium-208                        0.191             0.0228               .051158          .05262           0.0078       u        

Thorium-232 (By Actinium-228)       0.765             0.0477      0.9      .14546           .15567           -0.018       u        

Thorium-234                         0.626             1.17                 .55236           .55553           0.0042       u        

Uranium-235                         0.0731            0.150       0.18     .036282          .036585          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503142999004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-16          
Sample Description: 243724-010, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130409_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:05           Live Time: 2700   sec

Acquisition Time: 4/9/2013 09:22:23         Real Time: 2702   sec
Analysis Time: 4/9/2013 10:07            Dead Time: 0.06   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.650E-01      1.455E-01      1.557E-01      4.765E-02
Am-241    #      9.016E-02      1.024E-01      1.026E-01      7.634E-02
Bi-212    #      5.020E-01      5.281E-01      5.288E-01      2.794E-01
Bi-214           4.455E-01      1.042E-01      1.062E-01      4.783E-02
Co-60     #AB   -1.112E-02      3.488E-02      3.488E-02      2.737E-02
Cs-137    #AB   -8.997E-03      2.711E-02      2.712E-02      2.134E-02
Eu-152    #AB    1.533E-02      3.257E-02      3.258E-02      6.665E-02
Eu-154    #AB    1.618E-02      7.192E-02      7.193E-02      1.679E-01
K-40             8.628E+00      9.857E-01      1.077E+00      1.633E-01
Pa-234    #AB    2.863E-02      7.388E-02      7.422E-02      1.037E-01
Pb-212           5.073E-01      8.499E-02      9.478E-02      4.198E-02
Pb-214           6.093E-01      1.035E-01      1.090E-01      4.317E-02
Ra-226    #      1.489E+00      7.050E-01      7.122E-01      4.393E-01
Th-234    #AB    6.263E-01      5.524E-01      5.555E-01      1.165E+00
Tl-208           1.908E-01      5.116E-02      5.262E-02      2.280E-02
U-235     #AB    7.311E-02      3.628E-02      3.659E-02      1.504E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.399E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 10:07:32
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

Sample description                                             
243724-010, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130409_004.An1

Acquisition information
Start time:                 4/9/2013 09:22:23
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1268

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.43       17.  56.77   0.84  1.748E-02    59.54  35.920  9.016E-02 Am241 
63.44       11. 152.65   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.89       84.  21.96   0.85  3.077E-02
77.35      117.  16.42   0.86  3.258E-02
89.68       39.  41.57   0.59  4.019E-02
92.79       42.  44.10   0.87  4.163E-02    92.59   4.343  7.591E-01 Th234 

93.35   5.760  5.675E-01 U235  
93.35   4.100  7.973E-01 Ac228 
93.35   5.760  5.675E-01 U235  

92.81       45.  38.98   0.87  4.199E-02    92.59   4.343  8.127E-01 Th234 
93.35   5.760  6.076E-01 U235  
93.35   4.100  8.536E-01 Ac228 

92.86       54.  32.03   1.07  4.199E-02    92.59   4.343  9.780E-01 Th234 
93.35   5.760  7.311E-01 U235  
93.35   4.100  1.027E+00 Ac228 

121.77        8. 214.72   0.90  5.000E-02
185.96       79.  22.07   0.88  4.880E-02   185.72  57.000  9.347E-02 U235  

186.21   3.555  1.500E+00 Ra226 
185.72  57.000  9.347E-02 U235  

205.17       15.  91.14   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.133E-01 U235  

238.66      294.   7.17   1.02  4.343E-02   238.63  43.600  5.033E-01 Pb212 
241.91       67.  21.75   1.02  4.309E-02   242.00   7.268  6.714E-01 Pb214 
277.34        9. 130.51   1.06  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.23      136.  12.20   0.99  3.814E-02   295.22  18.414  6.279E-01 Pb214 
299.93       26.  34.66   0.45  3.775E-02
300.22       19.  46.26   1.08  3.774E-02   300.09   3.180  5.299E-01 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.52       68.  22.46   0.48  3.483E-02   338.32  11.400  5.637E-01 Ac228 
352.00      218.   8.35   1.18  3.392E-02   351.93  35.600  5.859E-01 Pb214 
569.94        6. 129.00   1.33  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.25      118.  13.41   1.28  2.388E-02   583.19  85.000  1.908E-01 Tl208 
609.39      151.  11.28   1.39  2.316E-02   609.31  45.490  4.558E-01 Bi214 
721.79        3. 222.27   1.47  2.056E-02   723.30  20.050    PBC<MDA Eu154 
727.36       15.  52.61   1.48  2.048E-02   727.33   6.650  3.690E-01 Bi212 
785.63        6. 122.85   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
861.27        5. 151.58   1.59  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.54        2. 217.37   1.61  1.788E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  4.499E-02 Pa234 
880.90        1. 489.13   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  2.402E-02 Pa234 
911.24      104.  11.14   1.59  1.749E-02   911.20  26.200  7.465E-01 Ac228 
946.50        2. 312.95   1.66  1.703E-02   946.00  13.500    PBC<MDA Pa234 
962.75        1. 882.44   1.68  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.21       64.  15.41   0.36  1.674E-02   968.96  15.900  7.953E-01 Ac228 

1120.62       42.  21.48   0.86  1.507E-02  1120.29  14.910  6.083E-01 Bi214 
1408.77        5. 106.26   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      339.   5.71   1.84  1.228E-02  1460.82  10.550  8.628E+00 K40   
1619.93        4. 101.94   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.30       20.  25.95   2.26  1.046E-02  1764.49  15.310  4.151E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.35    74.86       140.        62. 2.015E+03   59.66   0.513  -      s 
309.19    77.32       171.       111. 3.413E+03   41.06   1.056  -      s 
358.61    89.68       108.        39. 9.753E+02   81.44   0.587  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

159 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 10:07:32
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    229.64    57.43        39.        17.     0.006   113.54   0.837s
Th-234    253.70    63.44       143.        11.     0.004   305.30   0.841s
Th-234    371.01    92.79       148.        42.     0.015    88.20   0.871 
U-235     373.27    93.35       129.        45.     0.017    77.96   0.872D
Ac-228    373.27    93.35       105.        54.     0.020    64.07   1.075D
Eu-152    486.91   121.77       131.         8.     0.003   429.44   0.901s
Pa-234    524.98   131.30       157.        -2.    -0.001  1633.61   0.911s
U-235     574.84   143.77       121.        -4.    -0.002   712.84   0.923s
U-235     655.68   163.98       125.        -9.    -0.003   360.78   0.943s
U-235     742.81   185.78       106.        67.     0.025    49.63   0.966s
Ra-226    743.59   185.97        99.        78.     0.029    47.36   0.881s
U-235     820.37   205.17        89.        15.     0.006   182.29   0.985s
Pb-212    953.86   238.56       107.       291.     0.108    16.49   1.261s
Pb-214    966.89   241.82        72.        64.     0.024    44.77   0.378s
Tl-208   1108.91   277.34        61.         9.     0.003   261.01   1.057 
Pb-214   1180.47   295.23        49.       134.     0.050    24.40   0.992 
Pb-212   1200.40   300.22        38.        19.     0.007    92.52   1.079s
Ac-228   1353.56   338.52        57.        68.     0.025    44.92   0.475s
Eu-152   1377.20   344.43        63.        -7.    -0.002   343.79   1.122s
Pb-214   1407.46   352.00        46.       215.     0.080    16.71   1.183 
Pa-234   2279.04   569.94        27.         6.     0.002   258.00   1.334s
Tl-208   2332.24   583.25        36.       118.     0.044    26.82   1.285 
Bi-214   2436.82   609.39        43.       146.     0.054    22.57   1.392 
Cs-137   2642.85   660.91        27.        -5.    -0.002   301.37   1.417s
Eu-154   2886.38   721.79        24.         3.     0.001   444.54   1.472s
Bi-212   2908.63   727.36        25.        15.     0.006   105.22   1.476s
Eu-152   3115.54   779.09        26.        -5.    -0.002   329.24   1.520s
Bi-212   3141.70   785.63        22.         6.     0.002   245.69   1.526s
Tl-208   3444.28   861.27        29.         5.     0.002   303.17   1.590s
Pa-234   3522.80   880.90        19.         1.     0.000   978.26   1.607s
Pa-234   3521.35   880.54        12.         2.     0.001   434.73   1.610s
Ac-228   3644.13   911.24         8.       104.     0.038    22.27   1.586 
Pa-234   3785.19   946.50        20.         2.     0.001   625.90   1.662s
Eu-152   3850.22   962.75        30.         1.     0.000  1764.89   1.677s
Ac-228   3876.06   969.21         9.        64.     0.024    30.83   0.355s
Eu-154   3984.99   996.45        30.        -6.    -0.002   270.91   1.703s
Eu-154   4019.34  1005.03        25.        -4.    -0.002   347.80   1.710s
Eu-152   4463.51  1116.06        14.        -1.     0.000  1357.43   1.796s
Bi-214   4481.74  1120.62        12.        42.     0.015    42.96   0.864s
Eu-154   5101.69  1275.57        22.        -2.    -0.001   546.92   1.921s
Co-60    5332.32  1333.21        22.        -4.    -0.002   313.76   1.964s
Eu-152   5634.68  1408.77        12.         5.     0.002   212.52   2.019s
K-40     5842.47  1460.70         8.       339.     0.126    11.42   1.842 
Bi-212   6479.64  1619.93         7.         4.     0.002   203.87   2.167s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7057.44  1764.30         4.        20.     0.007    51.90   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6497E-01                                      5.12E+12             
911.20 7.465E-01  (  4.765E-02 1.11E+01 2.62E+01 G  
968.96 7.953E-01  (  8.501E-02 1.54E+01 1.59E+01 G  
338.32 5.637E-01 -   1.458E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 1.027E+00 +   4.573E-01 3.20E+01 4.10E+00 XA 

Am-241   I   9.0163E-02                                      1.58E+05             
59.54 9.016E-02 ?(  7.634E-02 5.68E+01 3.59E+01 G  

Bi-212   N   5.0195E-01                                      5.12E+12             
727.33 3.690E-01 ?(  2.794E-01 5.26E+01 6.65E+00 G  
785.37 8.719E-01 ?(  1.659E+00 1.23E+02 1.11E+00 G  

1620.74 8.157E-01 &(  1.203E+00 1.02E+02 1.51E+00 G  

Bi-214   N   4.4553E-01                                      5.84E+05             
609.31 4.558E-01  (P 4.783E-02 1.13E+01 4.55E+01 G  

1120.29 6.083E-01 +   1.158E-01 2.15E+01 1.49E+01 G  
1764.49 4.151E-01 ?(  9.123E-02 2.60E+01 1.53E+01 G  

Co-60    T  -1.1115E-02                                      1.93E+03             
1332.49-1.112E-02 ?(  2.737E-02 1.57E+02 1.00E+02 G  
1173.23 5.780E-04 &   2.674E-02 2.81E+03 9.98E+01 G  

Cs-137   I  -8.9973E-03                                      1.10E+04             
661.66-8.997E-03 &(  2.134E-02 1.51E+02 8.50E+01 G  

Eu-152   I   1.5327E-02                                      4.94E+03             
344.28-2.415E-02 ?(  6.665E-02 1.72E+02 2.66E+01 G  
121.78 1.783E-02 ?(  6.219E-02 2.15E+02 2.84E+01 G  
778.90-6.022E-02 +   1.566E-01 1.65E+02 1.30E+01 G  
964.08 1.202E-02 &(  1.735E-01 8.82E+02 1.45E+01 G  

1112.08-1.311E-02 +   1.446E-01 6.79E+02 1.34E+01 G  
1408.01 6.456E-02 &(  1.028E-01 1.06E+02 2.09E+01 G  

Eu-154   I   1.6179E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.679E-01 1.00E+03 1.22E+01 G  
123.07-1.015E-03 %   3.803E-02 2.28E+03 4.04E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-1.735E-02 +   7.605E-02 2.73E+02 3.49E+01 G  
723.30 2.600E-02 &(  9.217E-02 2.22E+02 2.00E+01 G  

1004.72-4.796E-02 +   1.319E-01 1.74E+02 1.79E+01 G  
996.25-1.150E-01 +   2.446E-01 1.35E+02 1.05E+01 G  

K-40     N   8.6279E+00                                      4.57E+11             
1460.82 8.628E+00  (  1.633E-01 5.71E+00 1.06E+01 G  

Pa-234   N   2.8634E-02                                      1.63E+12             
131.30-7.730E-03 ?(  1.037E-01 8.17E+02 1.82E+01 G  
569.50 8.829E-02 ?(  1.781E-01 1.29E+02 9.30E+00 G  
946.00 2.986E-02 ?(  1.501E-01 3.13E+02 1.35E+01 G  
880.52 2.214E-02 ?(  1.755E-01 4.89E+02 1.05E+01 G  
883.24 4.499E-02 ?(  1.537E-01 2.17E+02 9.70E+00 G  

Pb-212   N   5.0734E-01                                      5.12E+12             
238.63 5.057E-01  (P 4.198E-02 8.24E+00 4.36E+01 G  
300.09 5.299E-01 ?(P 3.934E-01 4.63E+01 3.18E+00 G  

Pb-214   N   6.0933E-01                                      5.84E+05             
351.93 5.859E-01  (P 4.317E-02 8.35E+00 3.56E+01 G  
295.22 6.279E-01  (P 7.652E-02 1.22E+01 1.84E+01 G  
242.00 6.773E-01  (P 2.074E-01 2.24E+01 7.27E+00 G  

Ra-226   N   1.4888E+00                                      5.84E+05             
186.21 1.489E+00  (  4.393E-01 2.37E+01 3.56E+00 G  

Th-234   N   6.2627E-01                                      1.63E+12             
63.30 4.724E-01 ?(  1.165E+00 1.53E+02 3.75E+00 G  
92.59 7.591E-01  (  5.164E-01 4.41E+01 4.34E+00 G  

Tl-208   N   1.9077E-01                                      5.12E+12             
583.19 1.908E-01  (  2.280E-02 1.34E+01 8.50E+01 G  
277.37 1.102E-01 -   2.289E-01 1.31E+02 6.60E+00 G  
860.53 7.649E-02 &   1.829E-01 1.52E+02 1.24E+01 G  

U-235    N   7.3106E-02                                      2.57E+11             
143.77-2.585E-02 ?(  1.504E-01 3.56E+02 1.09E+01 G  
205.32 2.133E-01 ?(  3.073E-01 9.11E+01 5.02E+00 G  
163.36-1.141E-01 +   3.333E-01 1.80E+02 5.08E+00 G  
185.72 7.976E-02  (  2.841E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 6.076E-01     3.603E-01 3.90E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.44       143.        11.     0.004   305.30   4.724E-01   
Th-234      92.79       148.        42.     0.015    88.20   7.591E-01   
U-235       93.35       129.        45.     0.017    77.96   6.076E-01   
Eu-152     121.77       131.         8.     0.003   429.44   1.783E-02   
Pa-234     131.30       157.        -2.    -0.001  1633.61  -7.730E-03   
U-235      143.77       121.        -4.    -0.002   712.84  -2.585E-02   
U-235      163.98       125.        -9.    -0.003   360.78  -1.141E-01   
U-235      185.78       106.        67.     0.025    49.63   7.976E-02   
U-235      205.17        89.        15.     0.006   182.29   2.133E-01   
Eu-152     344.43        63.        -7.    -0.002   343.79  -2.415E-02   
Pa-234     569.94        27.         6.     0.002   258.00   8.829E-02   
Cs-137     660.91        27.        -5.    -0.002   301.37  -8.997E-03   
Eu-154     721.79        24.         3.     0.001   444.54   2.600E-02   
Bi-212     727.36        25.        15.     0.006   105.22   3.690E-01   
Eu-152     779.09        26.        -5.    -0.002   329.24  -6.022E-02   
Bi-212     785.63        22.         6.     0.002   245.69   8.719E-01   
Pa-234     880.90        19.         1.     0.000   978.26   2.214E-02   
Pa-234     880.54        12.         2.     0.001   434.73   4.499E-02   
Pa-234     946.50        20.         2.     0.001   625.90   2.986E-02   
Eu-152     962.75        30.         1.     0.000  1764.89   1.202E-02   
Eu-154     996.45        30.        -6.    -0.002   270.91  -1.150E-01   
Eu-154    1005.03        25.        -4.    -0.002   347.80  -4.796E-02   
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1116.06        14.        -1.     0.000  1357.43  -1.311E-02   
Eu-154    1275.57        22.        -2.    -0.001   546.92  -1.735E-02   
Co-60     1333.21        22.        -4.    -0.002   313.76  -1.112E-02   
Eu-152    1408.77        12.         5.     0.002   212.52   6.456E-02   
Bi-212    1619.93         7.         4.     0.002   203.87   8.157E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6497E-01    7.6497E-01   1.4546E-01    1.5567E-01  4.765E-02
Am-241 #     9.0147E-02    9.0163E-02   1.0237E-01    1.0258E-01  7.634E-02
Bi-212 #     5.0195E-01    5.0195E-01   5.2814E-01    5.2877E-01  2.794E-01
Bi-214       4.4551E-01    4.4553E-01   1.0423E-01    1.0618E-01  4.783E-02
Co-60  #A   -1.0949E-02   -1.1115E-02   3.4876E-02    3.4879E-02  2.737E-02
Cs-137 #A   -8.9735E-03   -8.9973E-03   2.7115E-02    2.7118E-02  2.134E-02
Eu-152 #A    1.5237E-02    1.5327E-02   3.2572E-02    3.2584E-02  6.665E-02
Eu-154 #A    1.6030E-02    1.6179E-02   7.1920E-02    7.1925E-02  1.679E-01
K-40         8.6279E+00    8.6279E+00   9.8570E-01    1.0769E+00  1.633E-01
Pa-234 #A    2.8634E-02    2.8634E-02   7.3878E-02    7.4221E-02  1.037E-01
Pb-212       5.0734E-01    5.0734E-01   8.4987E-02    9.4779E-02  4.198E-02
Pb-214       6.0930E-01    6.0933E-01   1.0355E-01    1.0896E-01  4.317E-02
Ra-226 #     1.4887E+00    1.4888E+00   7.0503E-01    7.1222E-01  4.393E-01
Th-234 #A    6.2627E-01    6.2627E-01   5.5236E-01    5.5553E-01  1.165E+00
Tl-208       1.9077E-01    1.9077E-01   5.1158E-02    5.2620E-02  2.280E-02
U-235  #A    7.3106E-02    7.3106E-02   3.6282E-02    3.6585E-02  1.504E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.263E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.2634555E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-17                Received:        02/26/13                      
Lab ID:          243724-011                    Prepared:        03/05/13 09:02                
Matrix:          Soil                          Analyzed:        04/08/13 08:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0360 U         0.152          0.123             0.9    
Bismuth-212                          0.456            0.424          0.292                    
Bismuth-214                          0.399            0.0863         0.0399                   
Cesium-137                           0.000461 U       0.0245         0.0201            0.07   
Cobalt-60                            0.00548 U        0.0280         0.0223            0.03   
Europium-152                        -0.0345 U         0.0815         0.0647            0.1    
Europium-154                         0.0304 U         0.0564         0.149             0.2    
Lead-212                             0.552            0.0863         0.0440                   
Lead-214                             0.489            0.0958         0.0430                   
Potassium-40                         9.13             0.997          0.297                    
Protactinium-234                     0.0403 U         0.106          0.0965                   
Radium-226 (By Bismuth-214)          0.399            0.0863         0.0399            0.2    
Thallium-208                         0.201            0.0462         0.0188                   
Thorium-232 (By Actinium-228)        0.678            0.179          0.0675            0.9    
Thorium-234                          0.378 U          0.521          0.846                    
Uranium-235                          0.0393 U         0.0540         0.162             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243724-011                   Client ID : 12-PE-E0774-17        

Seqnum : 1513141578003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130408_003                                Batch         : 195921                       Time      : 08-APR-2013 08:17     

Cal    : 08-APR-2013 07:49:35,09-JAN-2013 12:22:14     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0360            0.123       0.9      .15189           .15192           -0.018       u        

Bismuth-212                         0.456             0.292                .42405           .42469           0.11         u        

Bismuth-214                         0.399             0.0399               .086263          .088151          -0.0030      u        

Cesium-137                          0.000461          0.0201      0.07     .02451           .02451           -0.00075     u        

Cobalt-60                           0.00548           0.0223      0.03     .027965          .027966          0.00053      u        

Europium-152                        -0.0345           0.0647      0.1      .081453          .081477          0.011        u        

Europium-154                        0.0304            0.149       0.2      .056428          .056451          0.0037       u        

Lead-212                            0.552             0.0440               .086263          .097605          0.022        u        

Lead-214                            0.489             0.0430               .095758          .099548          0.016        u        

Potassium-40                        9.13              0.297                .9968            1.0974           -0.15        u        

Protactinium-234                    0.0403            0.0965               .10648           .10695           0.011        u        

Radium-226 (By Bismuth-214)         0.399             0.0399      0.2      .086263          .088151          -0.0030      u        

Thallium-208                        0.201             0.0188               .046152          .047935          0.0078       u        

Thorium-232 (By Actinium-228)       0.678             0.0675      0.9      .17912           .18573           -0.018       u        

Thorium-234                         0.378             0.846                .52053           .52176           0.0042       u        

Uranium-235                         0.0393            0.162       0.18     .053997          .054056          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513141578003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-17          
Sample Description: 243724-011, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130408_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:05           Live Time: 2700   sec

Acquisition Time: 4/8/2013 08:17:07         Real Time: 2703   sec
Analysis Time: 4/8/2013 09:02            Dead Time: 0.11   %

Analysis Quantity: 3.300E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.782E-01      1.791E-01      1.857E-01      6.748E-02
Am-241    #AB    3.596E-02      1.519E-01      1.519E-01      1.229E-01
Bi-212    #      4.560E-01      4.240E-01      4.247E-01      2.915E-01
Bi-214           3.991E-01      8.626E-02      8.815E-02      3.993E-02
Co-60     #AB    5.483E-03      2.797E-02      2.797E-02      2.229E-02
Cs-137    #AB    4.605E-04      2.451E-02      2.451E-02      2.014E-02
Eu-152    #AB   -3.447E-02      8.145E-02      8.148E-02      6.474E-02
Eu-154    #AB    3.041E-02      5.643E-02      5.645E-02      1.486E-01
K-40             9.132E+00      9.968E-01      1.097E+00      2.965E-01
Pa-234    #AB    4.027E-02      1.065E-01      1.069E-01      9.647E-02
Pb-212           5.522E-01      8.626E-02      9.760E-02      4.399E-02
Pb-214           4.888E-01      9.576E-02      9.955E-02      4.299E-02
Ra-226    #      1.152E+00      5.681E-01      5.734E-01      4.045E-01
Th-234    #AB    3.783E-01      5.205E-01      5.218E-01      8.464E-01
Tl-208           2.007E-01      4.615E-02      4.794E-02      1.882E-02
U-235     #AB    3.934E-02      5.400E-02      5.406E-02      1.617E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.359E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:02:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_003.An1               

Sample description                                             
243724-011, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408_003.An1

Acquisition information
Start time:                 4/8/2013 08:17:07
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3000E+02) = 

8.1900E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

168 of 385
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0611

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.51        6. 211.21   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
65.38        6. 187.77   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.36      119.  16.11   0.85  3.026E-02
92.89       26.  68.80   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.461E-01 U235  
93.35   4.100  4.862E-01 Ac228 
93.35   5.760  3.461E-01 U235  

92.92       33.  50.70   0.86  3.990E-02    92.59   4.343  5.769E-01 Th234 
93.35   5.760  4.309E-01 U235  
93.35   4.100  6.054E-01 Ac228 

93.07       48.  35.21   0.29  3.990E-02    93.35   4.100  8.826E-01 Ac228 
123.25       13. 105.75   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.27       10. 181.70   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  3.274E-02 Pa234 
164.58       14. 101.60   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.644E-01 U235  
186.30       74.  23.37   0.60  4.814E-02   186.21   3.555  1.311E+00 Ra226 

185.72  57.000  8.172E-02 U235  
204.91       12. 119.50   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.624E-01 U235  
238.60      349.   7.68   1.02  4.318E-02   238.63  43.600  5.522E-01 Pb212 
241.89       60.  25.49   0.87  4.285E-02   242.00   7.268  5.818E-01 Pb214 
262.83       19.  45.32   0.31  4.091E-02
275.20        9. 112.16   1.04  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.18      114.  15.94   0.90  3.814E-02   295.22  18.414  4.695E-01 Pb214 
299.69       16.  64.63   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
317.72        7.  91.70   0.69  3.639E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.21       60.  22.98   0.59  3.494E-02   338.32  11.400  4.600E-01 Ac228 
351.81      198.   9.50   0.55  3.405E-02   351.93  35.600  4.798E-01 Pb214 
583.09      132.  11.50   1.10  2.416E-02   583.19  85.000  1.951E-01 Tl208 
609.36      148.  10.24   1.09  2.345E-02   609.31  45.490  4.000E-01 Bi214 
727.20       20.  46.50   1.42  2.078E-02   727.33   6.650  4.347E-01 Bi212 
785.84        4. 150.65   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.04       18.  43.05   1.53  1.851E-02   860.53  12.400  2.388E-01 Tl208 
881.14        5. 132.20   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  8.476E-02 Pa234 
911.22      104.  13.21   2.13  1.779E-02   911.20  26.200  6.782E-01 Ac228 
945.37        1. 516.27   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.583E-02 Pa234 
969.25       39.  25.45   1.60  1.704E-02   968.96  15.900  4.334E-01 Ac228 

1003.94        7.  92.78   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.63       27.  31.31   1.70  1.535E-02  1120.29  14.910  3.563E-01 Bi214 
1332.00        2. 255.00   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.80      398.   5.20   1.82  1.254E-02  1460.82  10.550  9.132E+00 K40   
1764.10       24.  21.38   2.05  1.069E-02  1764.49  15.310  4.380E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.91    77.36       119.       119. 3.939E+03   32.22   0.850  -        
1050.16   262.83        25.        19. 4.571E+02   90.64   0.308  -      s 
1269.60   317.72        18.         7. 1.923E+02  183.39   0.694  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.59    59.51        90.         6.     0.002   422.43   0.829s
Th-234    261.03    65.38        70.         6.     0.002   375.54   0.833s
Th-234    370.96    92.89       150.        26.     0.010   137.60   0.862s
U-235     372.82    93.35       121.        33.     0.012   101.40   0.863D
Ac-228    372.82    93.35       101.        48.     0.018    70.41   0.285D
Eu-152    483.65   121.08       113.       -13.    -0.005   239.04   0.891s
Eu-154    492.31   123.25        94.        13.     0.005   211.50   0.892s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    524.35   131.27       152.        10.     0.004   363.40   0.900 
U-235     573.65   143.61       157.       -14.    -0.005   266.71   0.912s
U-235     657.47   164.58        90.        14.     0.005   203.21   0.931s
U-235     741.96   185.72       129.        -4.    -0.002   797.50   0.953s
Ra-226    744.08   186.25        96.        65.     0.024    49.33   0.954s
U-235     818.67   204.91       105.        12.     0.005   239.00   0.972s
Pb-212    953.30   238.60       137.       343.     0.127    15.36   1.016 
Pb-214    966.46   241.89        84.        60.     0.022    50.97   0.869 
Tl-208   1099.62   275.20        44.         9.     0.003   224.32   1.040s
Pb-214   1179.50   295.18        74.       109.     0.040    31.88   0.900s
Pb-212   1197.53   299.69        58.        16.     0.006   129.26   1.061s
Ac-228   1351.50   338.21        46.        60.     0.022    45.96   0.595s
Eu-152   1377.51   344.72        70.       -10.    -0.004   236.34   1.101s
Pb-214   1405.87   351.81        54.       192.     0.071    19.00   0.551s
Tl-208   2330.66   583.09        30.       132.     0.049    23.00   1.102 
Bi-214   2435.72   609.36        36.       141.     0.052    20.48   1.088 
Eu-154   2890.18   722.98        39.        -5.    -0.002   368.35   1.421s
Bi-212   2907.06   727.20        32.        20.     0.007    92.99   1.424s
Bi-212   3141.67   785.84        18.         4.     0.002   301.30   1.469s
Tl-208   3442.52   861.04        21.        18.     0.007    86.09   1.525s
Pa-234   3522.94   881.14        22.         5.     0.002   264.39   1.540s
Pa-234   3531.08   883.17        27.        -4.    -0.002   366.13   1.542s
Ac-228   3643.31   911.22        20.       104.     0.039    26.41   2.134s
Pa-234   3779.97   945.37        19.         1.     0.000  1032.53   1.586s
Eu-152   3864.94   966.60        57.       -12.    -0.004   184.56   1.599s
Ac-228   3875.52   969.25        29.        39.     0.014    50.90   1.602s
Eu-154   3984.88   996.57        23.        -4.    -0.002   329.86   1.621s
Eu-154   4014.35  1003.94        17.         7.     0.003   185.56   1.627s
Eu-152   4446.85  1112.00        27.        -3.    -0.001   544.01   1.698s
Bi-214   4481.42  1120.63        28.        27.     0.010    62.62   1.704s
Co-60    5327.65  1332.00        18.         2.     0.001   510.00   1.833s
K-40     5843.48  1460.80        31.       398.     0.147    10.41   1.818 
Bi-214   7058.52  1764.10         9.        24.     0.009    42.77   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7819E-01                                      5.12E+12             
911.20 6.782E-01  (  6.748E-02 1.32E+01 2.62E+01 G  
968.96 4.334E-01 -   1.409E-01 2.55E+01 1.59E+01 G  
338.32 4.600E-01 -   1.198E-01 2.30E+01 1.14E+01 G  

Energy duplication    
93.35 8.826E-01     4.351E-01 3.52E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   3.5957E-02                                      1.58E+05             
59.54 3.596E-02 &(  1.229E-01 2.11E+02 3.59E+01 G  

Bi-212   N   4.5600E-01                                      5.12E+12             
727.33 4.347E-01 ?(  2.915E-01 4.65E+01 6.65E+00 G  
785.37 5.835E-01 ?(  1.371E+00 1.51E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.067E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9908E-01                                      5.84E+05             
609.31 4.000E-01  (P 3.993E-02 1.02E+01 4.55E+01 G  

1120.29 3.563E-01 ?(P 1.647E-01 3.13E+01 1.49E+01 G  
1764.49 4.380E-01 ?(P 1.278E-01 2.14E+01 1.53E+01 G  

Co-60    T   5.4834E-03                                      1.93E+03             
1332.49 5.483E-03 ?(  2.229E-02 2.55E+02 1.00E+02 G  
1173.23 1.444E-04 %   2.354E-02 9.91E+03 9.98E+01 G  

Cs-137   I   4.6054E-04                                      1.10E+04             
661.66 4.605E-04 %(  2.014E-02 2.66E+03 8.50E+01 G  

Eu-152   I  -3.4465E-02                                      4.94E+03             
344.28-3.446E-02 ?(  6.474E-02 1.18E+02 2.66E+01 G  
121.78-2.872E-02 +   5.501E-02 1.20E+02 2.84E+01 G  
778.90-3.547E-03 %   1.274E-01 2.19E+03 1.30E+01 G  
964.08-1.492E-01 +   2.156E-01 9.23E+01 1.45E+01 G  

1112.08-4.059E-02 +   1.774E-01 2.72E+02 1.34E+01 G  
1408.01 0.000E+00 &   6.928E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.0410E-02                                      3.14E+03             
873.18 2.688E-03 %(  1.486E-01 3.36E+03 1.22E+01 G  
123.07 2.092E-02 &(  3.522E-02 1.06E+02 4.04E+01 G  

1274.43 0.000E+00 -   6.864E-02 1.00E+03 3.49E+01 G  
723.30-3.639E-02 +   1.071E-01 1.84E+02 2.00E+01 G  

1004.72 7.076E-02 ?(  9.858E-02 9.28E+01 1.79E+01 G  
996.25-7.471E-02 +   1.941E-01 1.65E+02 1.05E+01 G  

K-40     N   9.1319E+00                                      4.57E+11             
1460.82 9.132E+00  (P 2.965E-01 5.20E+00 1.06E+01 G  

Pa-234   N   4.0273E-02                                      1.63E+12             
131.30 3.274E-02  (  9.647E-02 1.82E+02 1.82E+01 G  
569.50 0.000E+00 -   1.416E-01 1.00E+03 9.30E+00 G  
946.00 1.583E-02 &(  1.325E-01 5.16E+02 1.35E+01 G  
880.52 8.476E-02 ?(  1.745E-01 1.32E+02 1.05E+01 G  
883.24-7.217E-02 +   2.098E-01 1.83E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.5219E-01                                      5.12E+12             
238.63 5.522E-01  (P 4.399E-02 7.68E+00 4.36E+01 G  
300.09 4.110E-01 & P 4.466E-01 6.46E+01 3.18E+00 G  

Pb-214   N   4.8881E-01                                      5.84E+05             
351.93 4.798E-01  (P 4.299E-02 9.50E+00 3.56E+01 G  
295.22 4.695E-01 *(P 8.678E-02 1.59E+01 1.84E+01 G  
242.00 5.818E-01  (P 2.083E-01 2.55E+01 7.27E+00 G  

Ra-226   N   1.1516E+00                                      5.84E+05             
186.21 1.152E+00 ?(  4.045E-01 2.47E+01 3.56E+00 G  

Th-234   N   3.7830E-01                                      1.63E+12             
63.30 2.798E-01  (  8.464E-01 1.88E+02 3.75E+00 G  
92.59 4.633E-01 &(  5.036E-01 6.88E+01 4.34E+00 G  

Tl-208   N   2.0067E-01                                      5.12E+12             
583.19 1.951E-01  (  1.882E-02 1.15E+01 8.50E+01 G  
277.37 1.019E-01 -   1.796E-01 1.12E+02 6.60E+00 G  
860.53 2.388E-01 ?(  1.418E-01 4.30E+01 1.24E+01 G  

U-235    N   3.9341E-02                                      2.57E+11             
143.77-7.517E-02 ?(  1.617E-01 1.33E+02 1.09E+01 G  
205.32 1.624E-01 &(  3.105E-01 1.19E+02 5.02E+00 G  
163.36 1.644E-01 &(  2.652E-01 1.02E+02 5.08E+00 G  
185.72-4.478E-03 -   2.919E-02 3.99E+02 5.70E+01 G  

Energy duplication    
93.35 4.309E-01     3.378E-01 5.07E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

173 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:02:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51        90.         6.     0.002   422.43   3.596E-02   
Th-234      65.38        70.         6.     0.002   375.54   2.798E-01   
Th-234      92.89       150.        26.     0.010   137.60   4.633E-01   
U-235       93.35       121.        33.     0.012   101.40   4.309E-01   
Eu-152     121.08       113.       -13.    -0.005   239.04  -2.872E-02   
Eu-154     123.25        94.        13.     0.005   211.50   2.092E-02   
Pa-234     131.27       152.        10.     0.004   363.40   3.274E-02   
U-235      143.61       157.       -14.    -0.005   266.71  -7.517E-02   
U-235      164.58        90.        14.     0.005   203.21   1.644E-01   
U-235      185.72       129.        -4.    -0.002   797.50  -4.478E-03   
U-235      204.91       105.        12.     0.005   239.00   1.624E-01   
Eu-152     344.72        70.       -10.    -0.004   236.34  -3.446E-02   
Eu-154     722.98        39.        -5.    -0.002   368.35  -3.639E-02   
Bi-212     727.20        32.        20.     0.007    92.99   4.347E-01   
Bi-212     785.84        18.         4.     0.002   301.30   5.835E-01   
Pa-234     881.14        22.         5.     0.002   264.39   8.476E-02   
Pa-234     883.17        27.        -4.    -0.002   366.13  -7.217E-02   
Pa-234     945.37        19.         1.     0.000  1032.53   1.583E-02   
Eu-152     966.60        57.       -12.    -0.004   184.56  -1.492E-01   
Eu-154     996.57        23.        -4.    -0.002   329.86  -7.471E-02   
Eu-154    1003.94        17.         7.     0.003   185.56   7.076E-02   
Eu-152    1112.00        27.        -3.    -0.001   544.01  -4.059E-02   
Co-60     1332.00        18.         2.     0.001   510.00   5.483E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7819E-01    6.7819E-01   1.7912E-01    1.8573E-01  6.748E-02
Am-241 #A    3.5951E-02    3.5957E-02   1.5189E-01    1.5192E-01  1.229E-01
Bi-212 #     4.5600E-01    4.5600E-01   4.2405E-01    4.2469E-01  2.915E-01
Bi-214       3.9907E-01    3.9908E-01   8.6263E-02    8.8151E-02  3.993E-02
Co-60  #A    5.4034E-03    5.4834E-03   2.7965E-02    2.7966E-02  2.229E-02
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Cs-137 #A    4.5936E-04    4.6054E-04   2.4510E-02    2.4510E-02  2.014E-02
Eu-152 #A   -3.4268E-02   -3.4465E-02   8.1453E-02    8.1477E-02  6.474E-02
Eu-154 #A    3.0137E-02    3.0410E-02   5.6428E-02    5.6451E-02  1.486E-01
K-40         9.1319E+00    9.1319E+00   9.9680E-01    1.0974E+00  2.965E-01
Pa-234 #A    4.0273E-02    4.0273E-02   1.0648E-01    1.0695E-01  9.647E-02
Pb-212       5.5219E-01    5.5219E-01   8.6263E-02    9.7605E-02  4.399E-02
Pb-214       4.8879E-01    4.8881E-01   9.5758E-02    9.9548E-02  4.299E-02
Ra-226 #     1.1516E+00    1.1516E+00   5.6809E-01    5.7344E-01  4.045E-01
Th-234 #A    3.7830E-01    3.7830E-01   5.2053E-01    5.2176E-01  8.464E-01
Tl-208       2.0067E-01    2.0067E-01   4.6152E-02    4.7935E-02  1.882E-02
U-235  #A    3.9341E-02    3.9341E-02   5.3997E-02    5.4056E-02  1.617E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.260E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.2602489E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-18                Received:        02/26/13                      
Lab ID:          243724-012                    Prepared:        03/05/13 09:07                
Matrix:          Soil                          Analyzed:        04/08/13 08:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00905 U       0.150          0.123            0.9     
Bismuth-212                           0.734           0.463          0.306                    
Bismuth-214                           0.734           0.115          0.0394                   
Cesium-137                           -0.00752 U       0.0288         0.0230           0.07    
Cobalt-60                             0.00189 U       0.0239         0.0246           0.03    
Europium-152                          0.0523 U        0.0660         0.0525           0.1     
Europium-154                          0.0720 U        0.157          0.156            0.2     
Lead-212                              0.617           0.0859         0.0438                   
Lead-214                              0.713           0.122          0.0554                   
Potassium-40                         11.4             1.06           0.139                    
Protactinium-234                     -0.0524 U        0.130          0.105                    
Radium-226 (By Bismuth-214)           0.734           0.115          0.0394           0.2     
Thallium-208                          0.192           0.0447         0.0201                   
Thorium-232 (By Actinium-228)         0.704           0.166          0.0625           0.9     
Thorium-234                           0.538 U         0.630          0.912                    
Uranium-235                           0.0818 U        0.0369         0.159            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243724-012                   Client ID : 12-PE-E0774-18        

Seqnum : 1503141557003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130408_003                                Batch         : 195921                       Time      : 08-APR-2013 08:18     

Cal    : 08-APR-2013 07:28:22,09-JAN-2013 09:04:01     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00905          0.123       0.9      .14996           .14996           -0.018       u        

Bismuth-212                         0.734             0.306                .46326           .46479           0.11         u        

Bismuth-214                         0.734             0.0394               .11482           .11958           -0.0030      u        

Cesium-137                          -0.00752          0.0230      0.07     .028797          .028799          -0.00075     u        

Cobalt-60                           0.00189           0.0246      0.03     .023858          .023858          0.00053      u        

Europium-152                        0.0523            0.0525      0.1      .066042          .06611           0.011        u        

Europium-154                        0.0720            0.156       0.2      .15669           .15673           0.0037       u        

Lead-212                            0.617             0.0438               .085888          .099908          0.022        u        

Lead-214                            0.713             0.0554               .12183           .12813           0.016        u        

Potassium-40                        11.4              0.139                1.057            1.2027           -0.15        u        

Protactinium-234                    -0.0524           0.105                .12952           .13018           0.011        u        

Radium-226 (By Bismuth-214)         0.734             0.0394      0.2      .11482           .11958           -0.0030      u        

Thallium-208                        0.192             0.0201               .044684          .046365          0.0078       u        

Thorium-232 (By Actinium-228)       0.704             0.0625      0.9      .16624           .17388           -0.018       u        

Thorium-234                         0.538             0.912                .62991           .63196           0.0042       u        

Uranium-235                         0.0818            0.159       0.18     .036915          .037288          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503141557003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-18          
Sample Description: 243724-012, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130408_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/8/2013 08:18:17         Real Time: 2702   sec
Analysis Time: 4/8/2013 09:03            Dead Time: 0.08   %

Analysis Quantity: 3.340E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.038E-01      1.662E-01      1.739E-01      6.246E-02
Am-241    #AB   -9.046E-03      1.500E-01      1.500E-01      1.231E-01
Bi-212    #      7.344E-01      4.633E-01      4.648E-01      3.057E-01
Bi-214           7.342E-01      1.148E-01      1.196E-01      3.940E-02
Co-60     #AB    1.888E-03      2.386E-02      2.386E-02      2.464E-02
Cs-137    #AB   -7.520E-03      2.880E-02      2.880E-02      2.302E-02
Eu-152    #AB    5.226E-02      6.604E-02      6.611E-02      5.248E-02
Eu-154    #AB    7.196E-02      1.567E-01      1.567E-01      1.563E-01
K-40             1.142E+01      1.057E+00      1.203E+00      1.385E-01
Pa-234    #AB   -5.244E-02      1.295E-01      1.302E-01      1.045E-01
Pb-212           6.172E-01      8.589E-02      9.991E-02      4.383E-02
Pb-214           7.132E-01      1.218E-01      1.281E-01      5.542E-02
Ra-226           1.412E+00      7.653E-01      7.713E-01      4.953E-01
Th-234     AB    5.377E-01      6.299E-01      6.320E-01      9.122E-01
Tl-208           1.917E-01      4.468E-02      4.637E-02      2.012E-02
U-235     #AB    8.179E-02      3.692E-02      3.729E-02      1.594E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.727E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:03:26
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_003.An1               

Sample description                                             
243724-012, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408_003.An1

Acquisition information
Start time:                 4/8/2013 08:18:17
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3400E+02) = 

8.0919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:03:26
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1060

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.07       19.  79.99   0.23  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.69      122.  17.24   0.84  3.059E-02
77.16      190.  11.51   0.84  3.242E-02
87.25       78.  26.30   0.66  3.889E-02
92.53       23.  85.60   0.86  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.826E-01 U235  
93.15       65.  32.27   0.86  4.199E-02    93.35   5.760  8.033E-01 U235  

93.35   4.100  1.129E+00 Ac228 
93.29       57.  32.04   0.86  4.199E-02    93.35   5.760  7.098E-01 U235  

93.35   4.100  9.972E-01 Ac228 
121.71       13. 129.05   0.89  5.000E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.816E-02 Eu152 
185.89       82.  27.10   0.68  4.881E-02   185.72  57.000  8.798E-02 U235  

186.21   3.555  1.412E+00 Ra226 
185.72  57.000  8.798E-02 U235  

204.91       12. 121.24   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.572E-01 U235  

238.63      394.   6.88   0.94  4.342E-02   238.63  43.600  6.172E-01 Pb212 
241.90       65.  29.89   0.56  4.308E-02   242.00   7.268  6.251E-01 Pb214 
275.62        2. 656.02   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.23      191.   9.56   1.15  3.814E-02   295.22  18.414  8.066E-01 Pb214 
299.72       37.  33.96   0.26  3.777E-02
300.09       15.  68.87   1.10  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.37      141.  13.65   1.33  3.484E-02   338.32  11.400  1.062E+00 Ac228 
345.00       13.  80.94   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  4.195E-02 Eu152 
351.93      279.   8.43   1.11  3.392E-02   351.93  35.600  6.829E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:03:26
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.25      130.  11.66   0.92  2.388E-02   583.19  85.000  1.916E-01 Tl208 
609.46      252.   7.65   0.94  2.316E-02   609.31  45.490  7.016E-01 Bi214 
727.42       32.  31.54   1.51  2.048E-02   727.33   6.650  7.093E-01 Bi212 
785.27        3. 291.63   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.61       45.  19.61   0.36  1.821E-02   860.53  12.400  5.919E-01 Tl208 
873.10        4. 180.23   1.63  1.803E-02   873.18  12.170    PBC<MDA Eu154 
911.10      109.  11.81   1.52  1.749E-02   911.20  26.200  7.141E-01 Ac228 
964.64        5. 226.25   1.70  1.680E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  6.062E-02 Eu152 
969.07       61.  21.31   0.42  1.674E-02   968.96  15.900  6.867E-01 Ac228 
994.70        5. 122.19   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1111.93        4. 214.74   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  5.302E-02 Eu152 

1119.99       62.  16.97   0.71  1.507E-02  1120.29  14.910  8.338E-01 Bi214 
1172.34        1. 747.47   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.03        8.  63.19   1.96  1.265E-02  1408.01  20.850  9.192E-02 Eu152 

1408.01  20.850  9.192E-02 Eu152 
1460.87      493.   4.63   2.06  1.228E-02  1460.82  10.550  1.142E+01 K40   
1621.06        5.  99.29   2.04  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       31.  22.22   2.08  1.046E-02  1764.49  15.310  5.879E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.42    74.63       225.        94. 3.060E+03   53.83   0.772  -        
308.30    77.10       202.       158. 4.889E+03   31.47   0.734  -        
348.89    87.25       148.        78. 2.001E+03   52.60   0.661  -      s 

1198.42   299.72        69.         7. 1.961E+02  324.78   1.097 PA-231  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.40    59.12       122.        -2.    -0.001  1657.70   0.818s
Th-234    252.19    63.07       106.        19.     0.007   159.99   0.225s
Th-234    370.22    92.59       179.        23.     0.008   171.20   0.858D
U-235     373.27    93.35       186.        65.     0.024    64.55   0.859D
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:03:26
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    373.27    93.35       140.        57.     0.021    64.07   0.859D
Eu-152    486.64   121.71       140.        13.     0.005   258.09   0.893s
Eu-154    494.45   123.66       169.        -8.    -0.003   456.19   0.895s
Pa-234    525.13   131.33       192.       -16.    -0.006   247.01   0.905s
U-235     657.17   164.36       132.        -6.    -0.002   525.70   0.943s
U-235     743.63   185.98       136.        84.     0.031    45.13   0.969s
Ra-226    743.25   185.89       151.        82.     0.030    54.20   0.677s
U-235     819.34   204.91       106.        12.     0.005   242.48   0.991s
Pb-212    954.15   238.63       141.       390.     0.144    13.75   0.937 
Pb-214    967.22   241.90       141.        65.     0.024    59.77   0.562s
Tl-208   1102.08   275.62        83.         2.     0.001  1312.05   1.073s
Pb-214   1180.49   295.23        52.       189.     0.070    19.11   1.149s
Pb-212   1199.91   300.09        58.        15.     0.006   137.74   1.098D
Ac-228   1352.98   338.37        67.       141.     0.052    27.30   1.326s
Eu-152   1379.50   345.00        47.        13.     0.005   161.88   1.145s
Pb-214   1407.22   351.93        92.       275.     0.102    16.86   1.110 
Pa-234   2280.07   570.19        39.        -4.    -0.002   424.18   1.372s
Tl-208   2332.30   583.25        34.       130.     0.048    23.32   0.924s
Bi-214   2437.13   609.46        35.       247.     0.091    15.31   0.944s
Cs-137   2648.02   662.19        37.        -5.    -0.002   382.94   1.456s
Eu-154   2901.45   725.55        75.       -18.    -0.007   141.70   1.509s
Bi-212   2908.92   727.42        36.        32.     0.012    63.08   1.513 
Bi-212   3140.31   785.27        34.         3.     0.001   583.26   1.561s
Tl-208   3441.66   860.61         8.        45.     0.017    39.23   0.357s
Eu-154   3491.63   873.10        24.         4.     0.001   360.46   1.630s
Pa-234   3527.00   881.94        32.        -6.    -0.002   296.97   1.636s
Pa-234   3526.94   881.93        27.        -4.    -0.002   354.51   1.638s
Ac-228   3643.63   911.10        17.       109.     0.040    23.62   1.523s
Pa-234   3774.99   943.94        26.        -5.    -0.002   310.82   1.685s
Eu-152   3857.80   964.64        59.         5.     0.002   452.49   1.698s
Ac-228   3875.52   969.07        27.        61.     0.023    42.62   0.417s
Eu-154   3978.05   994.70        18.         5.     0.002   244.37   1.720s
Eu-154   4016.92  1004.41        31.        -4.    -0.002   397.38   1.726s
Eu-152   4447.05  1111.93        28.         4.     0.001   429.48   1.797s
Bi-214   4479.30  1119.99        14.        62.     0.023    33.93   0.711s
Co-60    4688.71  1172.34        33.         1.     0.000  1494.94   1.834s
Eu-154   5094.92  1273.87        20.        -2.    -0.001   566.52   1.891s
Eu-152   5631.72  1408.03         9.         8.     0.003   126.39   1.958s
K-40     5843.15  1460.87         7.       493.     0.183     9.26   2.059 
Bi-212   6484.17  1621.06         9.         5.     0.002   198.57   2.042s
Bi-214   7057.80  1764.39         9.        31.     0.012    44.45   2.085s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 09:03:26
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0380E-01                                      5.12E+12             
911.20 7.141E-01  (  6.246E-02 1.18E+01 2.62E+01 G  
968.96 6.867E-01  (  1.363E-01 2.13E+01 1.59E+01 G  
338.32 1.062E+00 +   1.441E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 9.972E-01 +   4.795E-01 3.20E+01 4.10E+00 XA 

Am-241   I  -9.0462E-03                                      1.58E+05             
59.54-9.046E-03 ?(  1.231E-01 8.29E+02 3.59E+01 G  

Bi-212   N   7.3444E-01                                      5.12E+12             
727.33 7.093E-01 ?(  3.057E-01 3.15E+01 6.65E+00 G  
785.37 3.992E-01 -   1.878E+00 2.92E+02 1.11E+00 G  

1620.74 8.452E-01 ?(  1.228E+00 9.93E+01 1.51E+00 G  

Bi-214   N   7.3420E-01                                      5.84E+05             
609.31 7.016E-01  (P 3.940E-02 7.65E+00 4.55E+01 G  

1120.29 8.338E-01  (  1.142E-01 1.70E+01 1.49E+01 G  
1764.49 5.879E-01 -   1.283E-01 2.22E+01 1.53E+01 G  

Co-60    T   1.8879E-03                                      1.93E+03             
1332.49 1.479E-03 %(  2.464E-02 1.02E+03 1.00E+02 G  
1173.23 2.297E-03 ?(  2.806E-02 7.47E+02 9.98E+01 G  

Cs-137   I  -7.5200E-03                                      1.10E+04             
661.66-7.520E-03 ?(  2.302E-02 1.91E+02 8.50E+01 G  

Eu-152   I   5.2255E-02                                      4.94E+03             
344.28 4.195E-02 &(  5.248E-02 8.09E+01 2.66E+01 G  
121.78 2.816E-02 &(  5.850E-02 1.29E+02 2.84E+01 G  
778.90 0.000E+00 -   2.177E-01 1.00E+03 1.30E+01 G  
964.08 6.062E-02 ?(  2.214E-01 2.26E+02 1.45E+01 G  

1112.08 5.302E-02 ?(  1.818E-01 2.15E+02 1.34E+01 G  
1408.01 9.192E-02 ?(  7.942E-02 6.32E+01 2.09E+01 G  

Eu-154   I   7.1961E-02                                      3.14E+03             
873.18 5.479E-02 &(  1.563E-01 1.80E+02 1.22E+01 G  
123.07-1.218E-02 &   4.524E-02 2.28E+02 4.04E+01 G  

1274.43-1.440E-02 -   6.533E-02 2.83E+02 3.49E+01 G  
723.30-1.344E-01 +   1.481E-01 7.08E+01 2.00E+01 G  

1004.72-4.250E-02 +   1.348E-01 1.99E+02 1.79E+01 G  
996.25 9.186E-02 &(  1.727E-01 1.22E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1416E+01                                      4.57E+11             
1460.82 1.142E+01  (  1.385E-01 4.63E+00 1.06E+01 G  

Pa-234   N  -5.2436E-02                                      1.63E+12             
131.30-5.244E-02 ?(  1.045E-01 1.24E+02 1.82E+01 G  
569.50-5.710E-02 +   1.943E-01 2.12E+02 9.30E+00 G  
946.00-6.295E-02 +   1.541E-01 1.55E+02 1.35E+01 G  
880.52-8.887E-02 +   2.084E-01 1.48E+02 1.05E+01 G  
883.24-7.413E-02 +   2.083E-01 1.77E+02 9.70E+00 G  

Pb-212   N   6.1717E-01                                      5.12E+12             
238.63 6.172E-01  (P 4.383E-02 6.88E+00 4.36E+01 G  
300.09 3.729E-01 - P 4.434E-01 6.89E+01 3.18E+00 G  

Pb-214   N   7.1321E-01                                      5.84E+05             
351.93 6.829E-01  (P 5.542E-02 8.43E+00 3.56E+01 G  
295.22 8.066E-01 @(P 7.168E-02 9.56E+00 1.84E+01 G  
242.00 6.251E-01  (P 2.646E-01 2.99E+01 7.27E+00 G  

Ra-226   N   1.4121E+00                                      5.84E+05             
186.21 1.412E+00  (  4.953E-01 2.71E+01 3.56E+00 G  

Th-234   N   5.3765E-01                                      1.63E+12             
63.30 7.225E-01  (  9.122E-01 8.00E+01 3.75E+00 G  
92.59 3.781E-01  (  5.170E-01 8.56E+01 4.34E+00 G  

Tl-208   N   1.9165E-01                                      5.12E+12             
583.19 1.916E-01  (  2.012E-02 1.17E+01 8.50E+01 G  
277.37 2.266E-02 -   2.434E-01 6.56E+02 6.60E+00 G  
860.53 5.919E-01 +   8.962E-02 1.96E+01 1.24E+01 G  

U-235    N   8.1794E-02                                      2.57E+11             
143.77 4.001E-03 %(  1.594E-01 2.42E+03 1.09E+01 G  
205.32 1.572E-01 ?(  3.053E-01 1.21E+02 5.02E+00 G  
163.36-7.297E-02 &   3.123E-01 2.63E+02 5.08E+00 G  
185.72 9.008E-02  (  2.930E-02 2.26E+01 5.70E+01 G  

Energy duplication    
93.35 8.033E-01     3.943E-01 3.23E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12       122.        -2.    -0.001  1657.70  -9.046E-03   
U-235       93.35       186.        65.     0.024    64.55   8.033E-01   
Eu-152     121.71       140.        13.     0.005   258.09   2.816E-02   
Eu-154     123.66       169.        -8.    -0.003   456.19  -1.218E-02   
Pa-234     131.33       192.       -16.    -0.006   247.01  -5.244E-02   
U-235      164.36       132.        -6.    -0.002   525.70  -7.297E-02   
U-235      185.98       136.        84.     0.031    45.13   9.008E-02   
U-235      204.91       106.        12.     0.005   242.48   1.572E-01   
Eu-152     345.00        47.        13.     0.005   161.88   4.195E-02   
Pa-234     570.19        39.        -4.    -0.002   424.18  -5.710E-02   
Cs-137     662.19        37.        -5.    -0.002   382.94  -7.520E-03   
Eu-154     725.55        75.       -18.    -0.007   141.70  -1.344E-01   
Bi-212     727.42        36.        32.     0.012    63.08   7.093E-01   
Bi-212     785.27        34.         3.     0.001   583.26   3.992E-01   
Eu-154     873.10        24.         4.     0.001   360.46   5.479E-02   
Pa-234     881.94        32.        -6.    -0.002   296.97  -8.887E-02   
Pa-234     881.93        27.        -4.    -0.002   354.51  -7.413E-02   
Pa-234     943.94        26.        -5.    -0.002   310.82  -6.295E-02   
Eu-152     964.64        59.         5.     0.002   452.49   6.062E-02   
Eu-154     994.70        18.         5.     0.002   244.37   9.186E-02   
Eu-154    1004.41        31.        -4.    -0.002   397.38  -4.250E-02   
Eu-152    1111.93        28.         4.     0.001   429.48   5.302E-02   
Co-60     1172.34        33.         1.     0.000  1494.94   2.297E-03   
Eu-154    1273.87        20.        -2.    -0.001   566.52  -1.440E-02   
Eu-152    1408.03         9.         8.     0.003   126.39   9.192E-02   
Bi-212    1621.06         9.         5.     0.002   198.57   8.452E-01   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0380E-01    7.0380E-01   1.6624E-01    1.7388E-01  6.246E-02
Am-241 #A   -9.0445E-03   -9.0462E-03   1.4996E-01    1.4996E-01  1.231E-01
Bi-212 #     7.3444E-01    7.3444E-01   4.6326E-01    4.6479E-01  3.057E-01
Bi-214       7.3416E-01    7.3420E-01   1.1482E-01    1.1958E-01  3.940E-02
Co-60  #A    1.8604E-03    1.8879E-03   2.3858E-02    2.3858E-02  2.464E-02
Cs-137 #A   -7.5007E-03   -7.5200E-03   2.8797E-02    2.8799E-02  2.302E-02
Eu-152 #A    5.1956E-02    5.2255E-02   6.6042E-02    6.6110E-02  5.248E-02
Eu-154 #A    7.1316E-02    7.1961E-02   1.5669E-01    1.5673E-01  1.563E-01
K-40         1.1416E+01    1.1416E+01   1.0570E+00    1.2027E+00  1.385E-01
Pa-234 #A   -5.2436E-02   -5.2436E-02   1.2952E-01    1.3018E-01  1.045E-01
Pb-212       6.1717E-01    6.1717E-01   8.5888E-02    9.9908E-02  4.383E-02
Pb-214       7.1318E-01    7.1321E-01   1.2183E-01    1.2813E-01  5.542E-02
Ra-226       1.4120E+00    1.4121E+00   7.6534E-01    7.7131E-01  4.953E-01
Th-234  A    5.3765E-01    5.3765E-01   6.2991E-01    6.3196E-01  9.122E-01
Tl-208       1.9165E-01    1.9165E-01   4.4684E-02    4.6365E-02  2.012E-02
U-235  #A    8.1794E-02    8.1794E-02   3.6915E-02    3.7288E-02  1.594E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2035.8 keV)     1.579E+01  pCi/g         
Total Decayed Activity (  338.1 to  2035.8 keV) 1.5788186E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-09                Sampled:         02/26/13 13:12                
Type:            SDUP                          Received:        02/26/13                      
MSS Lab ID:      243724-003                    Prepared:        03/04/13 14:20                
Lab ID:          QC679776                      Analyzed:        04/05/13 13:05                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                      0.0197 U       0.190        0.0760 U      0.181       0.145           0.9    NC   40  NC    1   

Bismuth-212                        1.09           0.581        0.895         0.453       0.217                  19.6 40  0.188 1   

Bismuth-214                        0.483          0.0995       0.516         0.0963      0.0386                 6.62 40  0.169 1   

Cesium-137                         0.0212         0.0242      -0.00562 U     0.0283      0.0227          0.07   NC   40  NC    1   

Cobalt-60                          0.00175 U      0.0135      -0.00280 U     0.0284      0.0230          0.03   NC   40  NC    1   

Europium-152                       0.00548 U      0.0126       0.0214 U      0.0626      0.0588          0.1    NC   40  NC    1   

Europium-154                       0 U            0.0410       0.0664 U      0.138       0.144           0.2    NC   40  NC    1   

Lead-212                           0.547          0.0965       0.576         0.0956      0.0415                 5.13 40  0.150 1   

Lead-214                           0.587          0.107        0.545         0.0921      0.0437                 7.33 40  0.208 1   

Potassium-40                      10.4            1.22        11.0           1.19        0.236                  5.64 40  0.250 1   

Protactinium-234                   0.0296 U       0.0831       0.0294 U      0.0488      0.0992                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.483          0.0995       0.516         0.0963      0.0386          0.2    6.62 40  0.169 1   

Thallium-208                       0.175          0.0450       0.192         0.0498      0.0231                 8.93 40  0.173 1   

Thorium-232 (By Actinium-228)      0.560          0.126        0.634         0.161       0.0747          0.9    12.5 40  0.260 1   

Thorium-234                        0.232 U        0.779        0.965 U       0.605       1.30                   NC   40  NC    1   

Uranium-235                        0.0763 U       0.0426       0.0749 U      0.0435      0.156           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243724 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513137278004                                                            Seqnum        : 1513137278006.3                                                         

File          : 2_20130405_004                                                           File          : 2_20130405_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243724-003                                                               Lab ID        : QC679776                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 195921                                                                   Batch         : 195921                                                                  

Time          : 05-APR-2013 10:50                                                        Time          : 05-APR-2013 13:05                                                       

Sample Amount : 312 g                                                                    Sample Amount : 312 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14                                Cal           : 05-APR-2013 08:09:28,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.01971    0.1555    0.9    .18997         .18998         0.07604     0.1449   0.9   .18096        .18104             40          1    u     

Bismuth-212                      1.090      0.2560           .57847         .58116         0.8954      0.2170         .45083        .45316        20   40   0.188  1    u     

Bismuth-214                      0.4832     0.04225          .097084        .099539        0.5163      0.03861        .09336        .096266       7    40   0.169  1    u     

Cesium-137                       0.02121    0.01731   0.07   .024213        .024233        -0.005621   0.02273  0.07  .028284       .028285            40          1    u     

Cobalt-60                        0.001748   0.02998   0.03   .013544        .013544        -0.002800   0.02301  0.03  .02841        .02841             40          1    u     

Europium-152                     0.005480   0.06308   0.1    .012592        .012595        0.02143     0.05881  0.1   .062605       .062617            40          1    u     

Europium-154                     0          0.1538    0.2    .041034        .041034        0.06635     0.1443   0.2   .13786        .1379              40          1    u     

Lead-212                         0.5471     0.04276          .085204        .096473        0.5759      0.04147        .082937       .09564        5    40   0.150  1    u     

Lead-214                         0.5868     0.04269          .10217         .10726         0.5453      0.04370        .086978       .092121       7    40   0.208  1    u     

Potassium-40                     10.35      0.3211           1.0996         1.2165         10.95       0.2363         1.0506        1.1861        6    40   0.250  1    u     

Protactinium-234                 0.02961    0.08308          .082746        .083074        0.02939     0.09922        .0482         .048752            40          1    u     

Radium-226 (By Bismuth-214)      0.4832     0.04225   0.2    .097084        .099539        0.5163      0.03861  0.2   .09336        .096266       7    40   0.169  1    u     

Thallium-208                     0.1754     0.01951          .043544        .044992        0.1918      0.02309        .048197       .049762       9    40   0.173  1    u     

Thorium-232 (By Actinium-228)    0.5598     0.07776   0.9    .11912         .12584         0.6345      0.07472  0.9   .15433        .16103        13   40   0.260  1    u     

Thorium-234                      0.2325     1.060            .77868         .77899         0.9649      1.301          .59825        .60518             40          1    u     

Uranium-235                      0.07630    0.1500    0.18   .042353        .042636        0.07493     0.1560   0.18  .043272       .043539            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-09DUP       
Sample Description: QC679776, 195921, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130405_006
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/5/2013 13:05:46         Real Time: 2702   sec
Analysis Time: 4/5/2013 13:50            Dead Time: 0.09   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.345E-01      1.543E-01      1.610E-01      7.472E-02
Am-241    #AB    7.604E-02      1.810E-01      1.810E-01      1.449E-01
Bi-212           8.954E-01      4.508E-01      4.532E-01      2.170E-01
Bi-214           5.163E-01      9.336E-02      9.627E-02      3.861E-02
Co-60     #AB   -2.800E-03      2.841E-02      2.841E-02      2.301E-02
Cs-137    #AB   -5.621E-03      2.828E-02      2.829E-02      2.273E-02
Eu-152    #AB    2.143E-02      6.260E-02      6.262E-02      5.881E-02
Eu-154    #AB    6.635E-02      1.379E-01      1.379E-01      1.443E-01
K-40      #      1.095E+01      1.051E+00      1.186E+00      2.363E-01
Pa-234    #AB    2.939E-02      4.820E-02      4.875E-02      9.922E-02
Pb-212           5.759E-01      8.294E-02      9.564E-02      4.147E-02
Pb-214           5.453E-01      8.698E-02      9.212E-02      4.370E-02
Ra-226    #      1.051E+00      5.776E-01      5.820E-01      4.158E-01
Th-234    #AB    9.649E-01      5.982E-01      6.052E-01      1.301E+00
Tl-208           1.918E-01      4.820E-02      4.976E-02      2.309E-02
U-235     #AB    7.493E-02      4.327E-02      4.354E-02      1.560E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.659E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_006.An1               

Sample description                                             
QC679776, 195921, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130405_006.An1

Acquisition information
Start time:                 4/5/2013 13:05:46
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130405_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1790

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
34.08        7. 138.64   0.63  0.000E+00
59.62       13. 118.99   0.90  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.32       18.  97.20   0.90  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.75      106.  17.29   0.91  2.836E-02
77.26      144.  13.26   0.91  3.023E-02
89.75       32.  43.30   0.51  3.807E-02
92.92       75.  25.87   1.62  3.990E-02    92.59   4.343  1.398E+00 Th234 

93.35   4.100  1.467E+00 Ac228 
93.35   5.760  1.044E+00 U235  

93.05       59.  29.88   0.92  3.990E-02    92.59   4.343  1.099E+00 Th234 
93.35   4.100  1.154E+00 Ac228 
93.35   5.760  8.211E-01 U235  

93.07       58.  31.00   0.92  3.953E-02    92.59   4.343  1.075E+00 Th234 
93.35   4.100  1.129E+00 Ac228 
93.35   5.760  8.033E-01 U235  

121.76        8. 212.84   0.94  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.783E-02 Eu152 

144.03       10. 163.44   0.96  5.013E-02   143.77  10.940    PBC<MDA U235  
163.12       18.  75.83   0.97  4.973E-02   163.36   5.080    PBC<MDA U235  
186.05       56.  27.49   0.99  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.051E+00 Ra226 
186.05       55.  28.88   0.99  4.819E-02   185.72  57.000  6.426E-02 U235  

186.21   3.555  1.031E+00 Ra226 
238.54      371.   6.29   1.03  4.319E-02   238.63  43.600  6.236E-01 Pb212 
241.53       78.  20.25   1.03  4.290E-02   242.00   7.268  7.907E-01 Pb214 
295.15      128.  12.67   0.99  3.814E-02   295.22  18.414  5.663E-01 Pb214 
300.12       42.  30.34   0.45  3.774E-02   300.09   3.180  1.109E+00 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.19       75.  19.79   1.08  3.494E-02   338.32  11.400  6.007E-01 Ac228 
351.76      208.   8.79   1.13  3.405E-02   351.93  35.600  5.344E-01 Pb214 
583.06      127.  12.12   1.22  2.417E-02   583.19  85.000  1.918E-01 Tl208 
609.33      180.   8.60   0.84  2.345E-02   609.31  45.490  5.163E-01 Bi214 
727.52       38.  25.17   1.21  2.078E-02   727.33   6.650  8.799E-01 Bi212 
749.34       12.  38.99   0.27  2.036E-02
785.55        7. 105.52   1.43  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.28        2. 201.93   1.48  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.17        5. 123.69   1.49  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  7.571E-02 Eu154 
883.09        6. 109.99   1.50  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.85       94.  12.46   0.41  1.779E-02   911.20  26.200  6.492E-01 Ac228 
946.37        5. 136.02   1.54  1.733E-02   946.00  13.500    PBC<MDA Pa234 
963.20        6. 146.10   1.56  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  7.223E-02 Eu152 
968.70       38.  21.24   0.82  1.704E-02   968.96  15.900  4.448E-01 Ac228 
995.32        3. 166.93   1.58  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  5.551E-02 Eu154 
1120.10       53.  15.48   0.93  1.535E-02  1120.29  14.910  7.406E-01 Bi214 
1460.68      469.   4.62   1.82  1.254E-02  1460.82  10.550  1.095E+01 K40   
1764.46       16.  34.97   2.08  1.069E-02  1764.49  15.310  3.148E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

135.59    34.08        43.         7. 0.000E+00  277.28   0.625  -      
298.38    74.81       126.        78. 2.768E+03   47.26   0.704  -      s 
308.39    77.32       122.       119. 3.923E+03   33.21   0.631  -      s 
358.08    89.75        80.        32. 8.405E+02   86.60   0.510  -      sM

2995.59   749.34         4.        12. 6.139E+02   77.97   0.266  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.68    59.62       112.        13.     0.005   237.99   0.895s
Th-234    252.45    63.32       148.        18.     0.007   194.39   0.898s
Th-234    371.35    93.07       130.        58.     0.021    62.00   0.921s
Ac-228    372.48    93.35       115.        75.     0.028    51.73   1.617D
U-235     372.48    93.35       125.        59.     0.022    59.75   0.921D
Eu-152    486.03   121.76       127.         8.     0.003   425.69   0.943s
Eu-154    491.24   123.07       136.        -6.    -0.002   576.57   0.944s
Pa-234    526.39   131.86       143.       -10.    -0.004   345.84   0.950s
U-235     575.03   144.03       131.        10.     0.004   326.87   0.960s
U-235     651.31   163.12        84.        18.     0.007   151.66   0.975s
U-235     742.98   186.05        99.        55.     0.020    57.75   0.991s
Ra-226    742.97   186.05        91.        56.     0.021    54.98   0.992s
U-235     826.02   206.82       119.       -11.    -0.004   280.46   1.006s
Pb-212    952.72   238.52       109.       338.     0.125    14.17   1.011 
Pb-214    964.68   241.51        84.        85.     0.031    39.05   0.631s
Pb-214   1179.11   295.15        53.       124.     0.046    25.33   0.991 
Pb-212   1198.98   300.12        50.        42.     0.015    60.67   0.455s
Ac-228   1351.20   338.19        55.        75.     0.028    39.59   1.084 
Pb-214   1405.44   351.76        50.       202.     0.075    17.57   1.129 
Tl-208   2330.41   583.06        40.       123.     0.045    24.24   1.216 
Bi-214   2435.51   609.33        30.       172.     0.064    17.21   0.841s
Cs-137   2641.07   660.72        33.        -3.    -0.001   503.20   1.343s
Eu-154   2898.33   725.03        41.        -6.    -0.002   298.52   1.387s
Bi-212   2908.30   727.52        16.        38.     0.014    50.35   1.212 
Bi-212   3140.48   785.55        22.         7.     0.002   211.04   1.431s
Tl-208   3443.47   861.28        27.         2.     0.001   403.86   1.484s
Eu-154   3491.07   873.17        18.         5.     0.002   247.39   1.493s
Pa-234   3522.40   881.00        28.        -3.    -0.001   498.78   1.498s
Pa-234   3530.75   883.09        17.         6.     0.002   219.98   1.500s
Ac-228   3641.84   910.85        22.        94.     0.035    24.93   0.406s
Pa-234   3783.99   946.37        17.         5.     0.002   272.04   1.544s
Eu-152   3851.38   963.20        30.         6.     0.002   292.20   1.556s
Ac-228   3873.39   968.70        12.        38.     0.014    42.48   0.820s
Eu-154   3979.91   995.32        11.         3.     0.001   333.86   1.579s
Eu-152   4445.17  1111.55        26.        -4.    -0.002   337.85   1.658s
Bi-214   4479.39  1120.10         7.        53.     0.020    30.96   0.932s
Co-60    5331.80  1332.98        17.        -1.     0.000  1014.68   1.806s
K-40     5843.24  1460.68        17.       452.     0.167     9.24   1.817s
Bi-214   7060.39  1764.46         8.        16.     0.006    69.94   2.084s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3446E-01                                      5.12E+12             
911.20 6.492E-01  (P 7.472E-02 1.25E+01 2.62E+01 G  
968.96 4.448E-01 - P 9.736E-02 2.12E+01 1.59E+01 G  
338.32 6.007E-01  (P 1.398E-01 1.98E+01 1.14E+01 G  

Energy duplication    
93.35 1.467E+00 +   4.905E-01 2.59E+01 4.10E+00 XA 

Am-241   I   7.6037E-02                                      1.58E+05             
59.54 7.604E-02 ?(  1.449E-01 1.19E+02 3.59E+01 G  

Bi-212   N   8.9544E-01                                      5.12E+12             
727.33 8.799E-01  (  2.170E-01 2.52E+01 6.65E+00 G  
785.37 9.886E-01 &(  1.600E+00 1.06E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.302E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.1627E-01                                      5.84E+05             
609.31 5.163E-01  (P 3.861E-02 8.60E+00 4.55E+01 G  

1120.29 7.406E-01 + P 8.740E-02 1.55E+01 1.49E+01 G  
1764.49 3.148E-01 -   1.271E-01 3.50E+01 1.53E+01 G  

Co-60    T  -2.7999E-03                                      1.93E+03             
1332.49-2.800E-03 ?(  2.301E-02 5.07E+02 1.00E+02 G  
1173.23 1.165E-04 %   1.958E-02 1.02E+04 9.98E+01 G  

Cs-137   I  -5.6209E-03                                      1.10E+04             
661.66-5.621E-03 ?(  2.273E-02 2.52E+02 8.50E+01 G  

Eu-152   I   2.1425E-02                                      4.94E+03             
344.28-2.441E-03 &(  5.881E-02 1.47E+03 2.66E+01 G  
121.78 1.783E-02 &(  6.162E-02 2.13E+02 2.84E+01 G  
778.90-3.250E-03 %   1.234E-01 2.31E+03 1.30E+01 G  
964.08 7.223E-02  (  1.664E-01 1.46E+02 1.45E+01 G  

1112.08-6.868E-02 +   1.834E-01 1.69E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.553E-01 1.00E+03 2.09E+01 G  

Eu-154   I   6.6354E-02                                      3.14E+03             
873.18 7.571E-02 ?(  1.443E-01 1.24E+02 1.22E+01 G  
123.07-9.522E-03 -   4.475E-02 2.88E+02 4.04E+01 G  

1274.43 1.343E-03 %   7.060E-02 3.20E+03 3.49E+01 G  
723.30-4.882E-02 -   1.157E-01 1.49E+02 2.00E+01 G  

1004.72 0.000E+00 &   1.358E-01 1.00E+03 1.79E+01 G  
996.25 5.551E-02 ?(  1.433E-01 1.67E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0952E+01                                      4.57E+11             
1460.82 1.095E+01 @(P 2.363E-01 4.62E+00 1.06E+01 G  

Pa-234   N   2.9394E-02                                      1.63E+12             
131.30-3.543E-02 &(  9.922E-02 1.73E+02 1.82E+01 G  
569.50 4.517E-03 %   1.578E-01 2.13E+03 9.30E+00 G  
946.00 6.228E-02 &(  1.310E-01 1.36E+02 1.35E+01 G  
880.52-5.196E-02 &   2.079E-01 2.49E+02 1.05E+01 G  
883.24 1.052E-01 ?(  1.766E-01 1.10E+02 9.70E+00 G  

Pb-212   N   5.7593E-01                                      5.12E+12             
238.63 5.759E-01  (P 4.147E-02 7.09E+00 4.36E+01 G  
300.09 1.109E+00 + P 4.426E-01 3.03E+01 3.18E+00 G  

Pb-214   N   5.4527E-01                                      5.84E+05             
351.93 5.344E-01  (P 4.370E-02 8.79E+00 3.56E+01 G  
295.22 5.663E-01  (P 7.756E-02 1.27E+01 1.84E+01 G  
242.00 8.737E-01 + P 2.202E-01 1.95E+01 7.27E+00 G  

Ra-226   N   1.0506E+00                                      5.84E+05             
186.21 1.051E+00  (  4.158E-01 2.75E+01 3.56E+00 G  

Th-234   N   9.6487E-01                                      1.63E+12             
63.30 8.369E-01 ?(  1.301E+00 9.72E+01 3.75E+00 G  
92.59 1.075E+00  (  4.971E-01 3.10E+01 4.34E+00 G  

Tl-208   N   1.9178E-01                                      5.12E+12             
583.19 1.918E-01  (P 2.309E-02 1.21E+01 8.50E+01 G  
277.37-6.747E-03 % P 2.796E-01 1.00E+03 6.60E+00 G  
860.53 3.022E-02 & P 1.687E-01 2.02E+02 1.24E+01 G  

U-235    N   7.4925E-02                                      2.57E+11             
143.77 5.904E-02 ?(  1.560E-01 1.63E+02 1.09E+01 G  
205.32-1.553E-01 +   3.507E-01 1.40E+02 5.02E+00 G  
163.36 2.288E-01 &(  2.717E-01 7.58E+01 5.08E+00 G  
185.72 6.426E-02  (  2.704E-02 2.89E+01 5.70E+01 G  

Energy duplication    
93.35 8.211E-01     3.636E-01 2.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.62       112.        13.     0.005   237.99   7.604E-02   
Th-234      63.32       148.        18.     0.007   194.39   8.369E-01   
Th-234      93.07       130.        58.     0.021    62.00   1.075E+00   
U-235       93.35       125.        59.     0.022    59.75   8.211E-01   
Eu-152     121.76       127.         8.     0.003   425.69   1.783E-02   
Eu-154     123.07       136.        -6.    -0.002   576.57  -9.522E-03   
Pa-234     131.86       143.       -10.    -0.004   345.84  -3.543E-02   
U-235      144.03       131.        10.     0.004   326.87   5.904E-02   
U-235      163.12        84.        18.     0.007   151.66   2.288E-01   
U-235      186.05        99.        55.     0.020    57.75   6.426E-02   
Ra-226     186.05        91.        56.     0.021    54.98   1.051E+00   
U-235      206.82       119.       -11.    -0.004   280.46  -1.553E-01   
Cs-137     660.72        33.        -3.    -0.001   503.20  -5.621E-03   
Eu-154     725.03        41.        -6.    -0.002   298.52  -4.882E-02   
Eu-154     873.17        18.         5.     0.002   247.39   7.571E-02   
Pa-234     881.00        28.        -3.    -0.001   498.78  -5.196E-02   
Pa-234     883.09        17.         6.     0.002   219.98   1.052E-01   
Pa-234     946.37        17.         5.     0.002   272.04   6.228E-02   
Eu-152     963.20        30.         6.     0.002   292.20   7.223E-02   
Eu-154     995.32        11.         3.     0.001   333.86   5.551E-02   
Eu-152    1111.55        26.        -4.    -0.002   337.85  -6.868E-02   
Co-60     1332.98        17.        -1.     0.000  1014.68  -2.800E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3446E-01    6.3446E-01   1.5433E-01    1.6103E-01  7.472E-02
Am-241 #A    7.6024E-02    7.6037E-02   1.8096E-01    1.8104E-01  1.449E-01
Bi-212       8.9544E-01    8.9544E-01   4.5083E-01    4.5316E-01  2.170E-01
Bi-214       5.1625E-01    5.1627E-01   9.3360E-02    9.6266E-02  3.861E-02
Co-60  #A   -2.7618E-03   -2.7999E-03   2.8410E-02    2.8410E-02  2.301E-02
Cs-137 #A   -5.6074E-03   -5.6209E-03   2.8284E-02    2.8285E-02  2.273E-02
Eu-152 #A    2.1311E-02    2.1425E-02   6.2605E-02    6.2617E-02  5.881E-02
Eu-154 #A    6.5800E-02    6.6354E-02   1.3786E-01    1.3790E-01  1.443E-01
K-40   #     1.0952E+01    1.0952E+01   1.0506E+00    1.1861E+00  2.363E-01
Pa-234 #A    2.9394E-02    2.9394E-02   4.8200E-02    4.8752E-02  9.922E-02
Pb-212       5.7593E-01    5.7593E-01   8.2937E-02    9.5640E-02  4.147E-02
Pb-214       5.4524E-01    5.4527E-01   8.6978E-02    9.2121E-02  4.370E-02
Ra-226 #     1.0505E+00    1.0506E+00   5.7757E-01    5.8195E-01  4.158E-01
Th-234 #A    9.6487E-01    9.6487E-01   5.9825E-01    6.0518E-01  1.301E+00
Tl-208       1.9178E-01    1.9178E-01   4.8197E-02    4.9762E-02  2.309E-02
U-235  #A    7.4925E-02    7.4925E-02   4.3272E-02    4.3539E-02  1.560E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.431E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.4311352E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243724 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736008.3                                                  
File          : 2_20130328_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678240                                                         
Matrix        : Soil                                                             
Batch         : 195921                                                           
Time          : 28-MAR-2013 16:50                                                
Sample Amount : 319 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.3 %                                                            
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.41  103   54-146  .41815        .73918        u    

u=use  

Page 1 of 1                                                                                                           1513125736008.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678240, 195921, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 3/1/2013 13:33            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:50:26        Real Time: 2708   sec
Analysis Time: 3/29/2013 08:46           Dead Time: 0.30   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.094E-01      2.204E-01      2.263E-01      1.454E-01
Am-241    #AB    2.438E-01      4.557E-01      4.561E-01      3.703E-01
Bi-212    #      3.052E+00      9.147E-01      9.279E-01      5.839E-01
Bi-214           1.341E+01      4.182E-01      7.392E-01      8.559E-02
Co-60     #AB   -3.532E-03      4.701E-02      4.701E-02      3.843E-02
Cs-137           1.135E-01      6.047E-02      6.069E-02      3.563E-02
Eu-152    #      6.051E-01      1.328E-01      1.373E-01      1.695E-01
Eu-154    #AB    4.467E-02      7.666E-02      7.670E-02      3.525E-01
K-40             7.039E+00      1.131E+00      1.185E+00      4.796E-01
Pa-234    #AB    1.654E-01      1.983E-01      2.025E-01      2.365E-01
Pb-212           5.176E-01      1.406E-01      1.470E-01      9.438E-02
Pb-214           1.458E+01      4.337E-01      9.199E-01      1.246E-01
Ra-226           1.621E+01      2.264E+00      2.517E+00      1.313E+00
Th-234    #AB    1.562E+00      3.806E+00      3.808E+00      3.104E+00
Tl-208           1.936E-01      6.077E-02      6.204E-02      3.622E-02
U-235     #      7.681E-01      9.942E-02      1.110E-01      4.094E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.920E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Sample description                                             
QC678240, 195921, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:50:26
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0958

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.11        9. 118.95   0.00  0.000E+00
60.06       42.  93.46   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29       35. 121.82   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      793.   6.17   0.85  2.835E-02
77.16     1471.   3.74   0.85  3.012E-02
79.46      101.  35.40   0.86  3.176E-02
87.27      558.   7.56   0.86  3.668E-02
90.01      205.  17.45   0.87  3.819E-02
92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  
93.35   5.760  4.406E-01 U235  

92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  

92.54       24. 173.36   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.610E-01 Ac228 
93.35   5.760  3.281E-01 U235  

131.60       10. 400.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  3.599E-02 Pa234 

144.11       39. 113.08   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.220E-01 U235  

163.79       33. 132.34   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  4.078E-01 U235  

186.23      884.   6.99   1.07  4.815E-02   185.72  57.000  1.010E+00 U235  
186.21   3.555  1.621E+01 Ra226 
185.72  57.000  1.010E+00 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.47      349.  10.33   1.01  4.319E-02   238.63  43.600  5.735E-01 Pb212 
241.91     1397.   3.42   1.01  4.286E-02   242.00   7.268  1.406E+01 Pb214 
295.08     3276.   2.07   1.00  3.814E-02   295.22  18.414  1.462E+01 Pb214 
300.64       29.  90.31   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.01       84.  33.75   1.10  3.494E-02   338.32  11.400  6.616E-01 Ac228 
344.15       27. 114.80   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  9.092E-02 Eu152 
351.75     5669.   1.49   1.12  3.405E-02   351.93  35.600  1.466E+01 Pb214 
571.06       28.  59.94   1.30  2.456E-02   569.50   9.300  3.790E-01 Pa234 

569.50   9.300  3.790E-01 Pa234 
576.94        7. 136.78   0.39  2.434E-02
583.32      123.  15.14   1.32  2.416E-02   583.19  85.000  1.886E-01 Tl208 
609.30     4566.   1.56   1.41  2.345E-02   609.31  45.490  1.341E+01 Bi214 
661.19       68.  26.65   1.64  2.217E-02   661.66  84.990  1.134E-01 Cs137 
702.76       68.  32.54   0.60  2.128E-02
726.56       25.  65.18   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  5.711E-01 Bi212 
768.32      385.   7.13   1.36  2.002E-02
778.58        7. 195.91   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.905E-02 Eu152 
785.98      125.  14.98   1.47  1.972E-02   785.37   1.110  1.792E+01 Bi212 

785.37   1.110  1.792E+01 Bi212 
861.23       17.  77.72   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.14       98.  17.99   1.52  1.779E-02   911.20  26.200  6.605E-01 Ac228 
934.03      241.   9.61   1.32  1.748E-02
947.37       14.  98.15   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.927E-01 Pa234 
964.61       36.  47.97   1.61  1.710E-02   964.08  14.500  4.559E-01 Eu152 

964.08  14.500  4.559E-01 Eu152 
969.02       71.  24.19   1.62  1.704E-02   968.96  15.900  8.242E-01 Ac228 
996.88        2. 662.41   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27     1039.   3.64   1.56  1.535E-02  1120.29  14.910  1.421E+01 Bi214 
1155.30      144.  16.15   0.93  1.501E-02
1238.20      412.   6.74   1.80  1.426E-02
1273.94       14.  85.81   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.02      144.  10.98   1.90  1.291E-02  1408.01  20.850  1.686E+00 Eu152 

1408.01  20.850  1.686E+00 Eu152 
1460.81      314.   7.59   1.78  1.254E-02  1460.82  10.550  7.039E+00 K40   
1764.14      900.   3.68   2.00  1.070E-02  1764.49  15.310  1.725E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.00    30.11        66.         9. 0.000E+00  237.89   0.000  -      
298.57    74.79      1088.       582. 2.052E+04   18.76   0.836  -        
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
308.05    77.16      1021.      1192. 3.956E+04    9.84   0.809  -        
317.25    79.47       561.        30. 9.445E+02  226.27   0.714 TH-227   c
348.32    87.24       760.       579. 1.578E+04   16.94   0.953  -      s 
359.25    89.98       572.       173. 4.529E+03   41.96   0.969  -       M

2306.22   576.94        46.         7. 2.917E+02  273.56   0.390  -       c
2809.55   702.76       122.        68. 3.177E+03   65.07   0.603  -      sM
3071.85   768.32       105.       385. 1.924E+04   14.25   1.365 BI-214   M
3734.95   934.03        90.       241. 1.380E+04   19.21   1.324 BI-214    
4620.69  1155.30        88.       144. 9.560E+03   32.30   0.927 BI-214  s 
4952.61  1238.20        72.       412. 2.890E+04   13.49   1.804 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.70    60.06       765.        42.     0.016   186.92   0.835s
Th-234    252.62    63.29       883.        35.     0.013   243.64   0.839s
Th-234    369.50    92.54       856.        24.     0.009   346.73   0.868s
Ac-228    372.74    93.35       624.        32.     0.012   221.78   0.869D
U-235     372.74    93.35       624.        32.     0.012   221.78   0.869D
Eu-152    487.42   122.04       899.       -10.    -0.004   893.95   0.896s
Pa-234    525.62   131.60       851.        10.     0.004   800.14   0.905s
U-235     575.60   144.11       943.        39.     0.014   226.16   0.917 
U-235     654.27   163.79       928.        33.     0.012   264.68   0.936s
U-235     743.90   186.21       918.       792.     0.293    12.94   0.958 
Ra-226    743.96   186.23       945.       884.     0.327    13.97   1.070 
Pb-212    952.85   238.48       590.       311.     0.115    26.69   0.939 
Pb-214    966.61   241.92       549.      1392.     0.516     7.62   1.026 
Tl-208   1104.17   276.34       576.       -51.    -0.019   137.33   1.043s
Pb-214   1179.10   295.08       452.      3272.     1.212     4.15   1.005 
Pb-212   1201.33   300.64       417.        29.     0.011   180.62   1.064 
Ac-228   1350.77   338.01       382.        84.     0.031    67.50   1.099 
Eu-152   1375.29   344.15       450.        27.     0.010   229.60   1.104s
Pb-214   1405.69   351.75       426.      5663.     2.097     2.97   1.118 
Pa-234   2282.71   571.06       123.        28.     0.010   119.87   1.300s
Tl-208   2331.74   583.32       104.       123.     0.046    30.28   1.315 
Bi-214   2435.67   609.30       156.      4557.     1.688     3.11   1.407 
Cs-137   2643.23   661.19        84.        68.     0.025    53.30   1.636 
Eu-154   2886.98   722.11       157.        -5.    -0.002   757.96   1.426s
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2904.75   726.56       122.        25.     0.009   130.36   1.429s
Eu-152   3112.91   778.58        98.         7.     0.003   391.81   1.469s
Bi-212   3142.51   785.98       113.       125.     0.046    29.97   1.474 
Tl-208   3443.61   861.23        92.        17.     0.006   155.44   1.532 
Eu-154   3491.41   873.17       114.        -6.    -0.002   480.10   1.541s
Pa-234   3509.65   877.73        97.       -13.    -0.005   224.42   1.547s
Ac-228   3643.35   911.14        86.        98.     0.036    35.99   1.518 
Pa-234   3788.34   947.37        92.        14.     0.005   196.29   1.595s
Eu-152   3857.37   964.61       130.        36.     0.013    95.94   1.608s
Ac-228   3875.02   969.02        77.        71.     0.026    48.38   1.617 
Eu-154   3986.51   996.88        99.         2.     0.001  1324.82   1.631s
Eu-152   4446.97  1111.91        88.        -7.    -0.002   401.10   1.712s
Bi-214   4480.46  1120.27        91.      1036.     0.384     7.28   1.564 
Eu-154   5095.72  1273.94        70.        14.     0.005   171.62   1.818s
Co-60    5327.00  1331.69        49.        -2.    -0.001  1331.17   1.854s
Eu-152   5632.70  1408.02        53.       144.     0.053    21.95   1.900 
K-40     5844.16  1460.81        75.       297.     0.110    15.18   1.778 
Bi-214   7059.55  1764.14        36.       900.     0.333     7.36   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0940E-01                                      5.12E+12             
911.20 6.605E-01  (P 1.454E-01 1.80E+01 2.62E+01 G  
968.96 8.242E-01  (P 2.366E-01 2.42E+01 1.59E+01 G  
338.32 6.616E-01 ?(P 3.590E-01 3.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.190E-01 ?   1.117E+00 1.11E+02 4.10E+00 XA 

Am-241   I   2.4382E-01                                      1.58E+05             
59.54 2.438E-01 &(  3.703E-01 9.35E+01 3.59E+01 G  

Bi-212   N   3.0522E+00                                      5.12E+12             
727.33 5.711E-01  (  5.839E-01 6.52E+01 6.65E+00 G  
785.37 1.792E+01  (  3.548E+00 1.50E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.741E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3405E+01                                      5.84E+05             
609.31 1.341E+01  (P 8.559E-02 1.56E+00 4.55E+01 G  

1120.29 1.421E+01 + P 3.040E-01 3.64E+00 1.49E+01 G  
1764.49 1.725E+01 +   2.680E-01 3.68E+00 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -3.5316E-03                                      1.93E+03             
1332.49-3.532E-03 ?(  3.843E-02 6.66E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.728E-02 1.00E+03 9.98E+01 G  

Cs-137   I   1.1345E-01                                      1.10E+04             
661.66 1.134E-01  (  3.563E-02 2.66E+01 8.50E+01 G  

Eu-152   I   6.0509E-01                                      4.94E+03             
344.28 9.092E-02 ?(  1.695E-01 1.15E+02 2.66E+01 G  
121.78-2.177E-02 &   1.599E-01 4.47E+02 2.84E+01 G  
778.90 8.905E-02 ?(  2.822E-01 1.96E+02 1.30E+01 G  
964.08 4.559E-01 ?(  3.378E-01 4.80E+01 1.45E+01 G  

1112.08-1.026E-01 -   3.326E-01 2.01E+02 1.34E+01 G  
1408.01 1.686E+00  (  1.984E-01 1.10E+01 2.09E+01 G  

Eu-154   I   4.4669E-02                                      3.14E+03             
873.18-9.036E-02 ?(  3.525E-01 2.40E+02 1.22E+01 G  
123.07 2.464E-03 %   1.123E-01 2.77E+03 4.04E+01 G  

1274.43 9.366E-02 ?(  1.260E-01 8.58E+01 3.49E+01 G  
723.30-3.556E-02 +   2.204E-01 3.79E+02 2.00E+01 G  

1004.72 0.000E+00 -   2.987E-01 1.00E+03 1.79E+01 G  
996.25 3.834E-02 &(  4.162E-01 6.62E+02 1.05E+01 G  

K-40     N   7.0394E+00                                      4.57E+11             
1460.82 7.039E+00  (P 4.796E-01 7.59E+00 1.06E+01 G  

Pa-234   N   1.6540E-01                                      1.63E+12             
131.30 3.599E-02 ?(  2.365E-01 4.00E+02 1.82E+01 G  
569.50 3.790E-01 &(  3.548E-01 5.99E+01 9.30E+00 G  
946.00 1.927E-01 &(  3.002E-01 9.81E+01 1.35E+01 G  
880.52-2.098E-01 &   3.757E-01 1.12E+02 1.05E+01 G  
883.24-1.345E-02 %   5.142E-01 2.32E+03 9.70E+00 G  

Pb-212   N   5.1762E-01                                      5.12E+12             
238.63 5.176E-01  (P 9.438E-02 1.33E+01 4.36E+01 G  
300.09 7.709E-01 + P 1.244E+00 9.03E+01 3.18E+00 G  

Pb-214   N   1.4575E+01                                      5.84E+05             
351.93 1.466E+01  (P 1.246E-01 1.49E+00 3.56E+01 G  
295.22 1.462E+01  (P 2.215E-01 2.07E+00 1.84E+01 G  
242.00 1.403E+01  (P 5.499E-01 3.81E+00 7.27E+00 G  

Ra-226   N   1.6207E+01                                      5.84E+05             
186.21 1.621E+01  (  1.313E+00 6.99E+00 3.56E+00 G  

207 of 385



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5619E+00                                      1.63E+12             
63.30 1.562E+00 ?(  3.104E+00 1.22E+02 3.75E+00 G  
92.59 4.392E-01 &   1.246E+00 1.73E+02 4.34E+00 G  

Tl-208   N   1.9360E-01                                      5.12E+12             
583.19 1.886E-01  (P 3.622E-02 1.51E+01 8.50E+01 G  
277.37-6.125E-01 - P 6.712E-01 6.87E+01 6.60E+00 G  
860.53 2.275E-01  (P 3.051E-01 7.77E+01 1.24E+01 G  

U-235    N   7.6808E-01                                      2.57E+11             
143.77 2.220E-01 ?(  4.094E-01 1.13E+02 1.09E+01 G  
205.32-1.712E-02 &   8.411E-01 2.98E+03 5.02E+00 G  
163.36 4.078E-01 ?(  8.815E-01 1.32E+02 5.08E+00 G  
185.72 9.050E-01  (  8.066E-02 6.47E+00 5.70E+01 G  

Energy duplication    
93.35 4.406E-01 ?   7.948E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

208 of 385



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.06       765.        42.     0.016   186.92   2.438E-01   
Th-234      63.29       883.        35.     0.013   243.64   1.562E+00   
Th-234      92.54       856.        24.     0.009   346.73   4.392E-01   
U-235       93.35       624.        32.     0.012   221.78   4.406E-01   
Eu-152     122.04       899.       -10.    -0.004   893.95  -2.177E-02   
Pa-234     131.60       851.        10.     0.004   800.14   3.599E-02   
U-235      144.11       943.        39.     0.014   226.16   2.220E-01   
U-235      163.79       928.        33.     0.012   264.68   4.078E-01   
U-235      186.21       918.       792.     0.293    12.94   9.050E-01   
Eu-152     344.15       450.        27.     0.010   229.60   9.092E-02   
Pa-234     571.06       123.        28.     0.010   119.87   3.790E-01   
Eu-154     722.11       157.        -5.    -0.002   757.96  -3.556E-02   
Bi-212     726.56       122.        25.     0.009   130.36   5.711E-01   
Eu-152     778.58        98.         7.     0.003   391.81   8.905E-02   
Bi-212     785.98       113.       125.     0.046    29.97   1.792E+01   
Eu-154     873.17       114.        -6.    -0.002   480.10  -9.036E-02   
Pa-234     877.73        97.       -13.    -0.005   224.42  -2.098E-01   
Pa-234     947.37        92.        14.     0.005   196.29   1.927E-01   
Eu-152     964.61       130.        36.     0.013    95.94   4.559E-01   
Eu-154     996.88        99.         2.     0.001  1324.82   3.834E-02   
Eu-152    1111.91        88.        -7.    -0.002   401.10  -1.026E-01   
Eu-154    1273.94        70.        14.     0.005   171.62   9.366E-02   
Co-60     1331.69        49.        -2.    -0.001  1331.17  -3.532E-03   
Eu-152    1408.02        53.       144.     0.053    21.95   1.686E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0940E-01    7.0940E-01   2.2040E-01    2.2631E-01  1.454E-01
Am-241 #A    2.4379E-01    2.4382E-01   4.5574E-01    4.5609E-01  3.703E-01
Bi-212 #C    3.0522E+00    3.0522E+00   9.1468E-01    9.2794E-01  5.839E-01
Bi-214       1.3405E+01    1.3405E+01   4.1815E-01    7.3918E-01  8.559E-02
Co-60  #A   -3.4972E-03   -3.5316E-03   4.7011E-02    4.7011E-02  3.843E-02
Cs-137       1.1325E-01    1.1345E-01   6.0466E-02    6.0685E-02  3.563E-02
Eu-152 #C    6.0279E-01    6.0509E-01   1.3283E-01    1.3728E-01  1.695E-01
Eu-154 #A    4.4403E-02    4.4669E-02   7.6662E-02    7.6698E-02  3.525E-01
K-40         7.0394E+00    7.0394E+00   1.1313E+00    1.1854E+00  4.796E-01
Pa-234 #A    1.6540E-01    1.6540E-01   1.9827E-01    2.0250E-01  2.365E-01
Pb-212       5.1762E-01    5.1762E-01   1.4059E-01    1.4696E-01  9.438E-02
Pb-214       1.4575E+01    1.4575E+01   4.3369E-01    9.1991E-01  1.246E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Ra-226       1.6206E+01    1.6207E+01   2.2643E+00    2.5170E+00  1.313E+00
Th-234 #A    1.5619E+00    1.5619E+00   3.8056E+00    3.8084E+00  3.104E+00
Tl-208       1.9360E-01    1.9360E-01   6.0770E-02    6.2041E-02  3.622E-02
U-235  #C    7.6808E-01    7.6808E-01   9.9424E-02    1.1102E-01  4.094E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     5.276E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 5.2760986E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243724                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243724 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678239                                                       

Seqnum : 1513125736007.3                               Matrix        : Soil                                                           

File   : 2_20130328_007                                Batch         : 195921                       Time      : 28-MAR-2013 16:00     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.0182       0.0631  0.9   .079267       .079278       u     
Bismuth-212                     0.107         0.172         .28003        .28008        u     
Bismuth-214                     -0.00299      0.0353        .0052521      .0052539      u     
Cesium-137                      -0.000746     0.0129  0.07  .015783       .015783       u     
Cobalt-60                       0.000526      0.0159  0.03  .01943        .01943        u     
Europium-152                    0.0107        0.0386  0.1   .032654       .032659       u     
Europium-154                    0.00366       0.121   0.2   .0072009      .0072035      u     
Lead-212                        0.0223        0.0236        .030093       .030149       u     
Lead-214                        0.0155        0.0340        .041049       .041058       u     
Potassium-40                    -0.147        0.251         .40344        .4035         u     
Protactinium-234                0.0110        0.0598        .020621       .020803       u     
Radium-226 (By Bismuth-214)     -0.00299      0.0353  0.2   .0052521      .0052539      u     
Thallium-208                    0.00780       0.0154        .016447       .016454       u     
Thorium-232 (By Actinium-228)   -0.0177       0.0611  0.9   .1539         .1539         u     
Thorium-234                     0.00416       0.527         .63998        .63998        u     
Uranium-235                     0.00897       0.0935  0.18  .021182       .02119        u     

u=use  

Page 1 of 1                                                                                                           1513125736007.3

212 of 385



Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678239, 195921, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/1/2013 13:39            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:00:06        Real Time: 2703   sec
Analysis Time: 4/3/2013 19:11            Dead Time: 0.12   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.771E-02      1.539E-01      1.539E-01      6.106E-02
Am-241    #AB   -1.819E-02      7.927E-02      7.928E-02      6.305E-02
Bi-212    #AB    1.070E-01      2.800E-01      2.801E-01      1.720E-01
Bi-214    #AB   -2.990E-03      5.252E-03      5.254E-03      3.527E-02
Co-60     #AB    5.263E-04      1.943E-02      1.943E-02      1.590E-02
Cs-137    #AB   -7.460E-04      1.578E-02      1.578E-02      1.287E-02
Eu-152    #AB    1.074E-02      3.265E-02      3.266E-02      3.859E-02
Eu-154    #AB    3.664E-03      7.201E-03      7.203E-03      1.212E-01
K-40      #AB   -1.467E-01      4.034E-01      4.035E-01      2.509E-01
Pa-234    #AB    1.104E-02      2.062E-02      2.080E-02      5.980E-02
Pb-212    #AB    2.226E-02      3.009E-02      3.015E-02      2.355E-02
Pb-214    #AB    1.554E-02      4.105E-02      4.106E-02      3.397E-02
Ra-226    #AB    1.707E-01      3.219E-01      3.221E-01      2.483E-01
Th-234    #AB    4.159E-03      6.400E-01      6.400E-01      5.267E-01
Tl-208    #AB    7.797E-03      1.645E-02      1.645E-02      1.543E-02
U-235     #AB    8.974E-03      2.118E-02      2.119E-02      9.347E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.624E-01

Analyst: Philip Smith                       Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Sample description                                             
QC678239, 195921, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 16:00:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

214 of 385



ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.22    60.19        21.        -3.    -0.001   435.82   0.835s
Th-234    370.20    92.72        41.        -6.    -0.002   308.34   0.868s
Ac-228    372.74    93.35        41.        -8.    -0.003   245.02   0.869D
U-235     372.74    93.35        41.        -8.    -0.003   245.02   0.869D
Eu-152    489.40   122.54        44.        -6.    -0.002   309.39   0.896s
Eu-154    489.23   122.50        42.        -6.    -0.002   301.18   0.897s
Pa-234    522.97   130.94        53.        -9.    -0.003   240.33   0.905s
U-235     575.99   144.20        48.        -3.    -0.001   611.45   0.917s
U-235     654.11   163.75        33.         5.     0.002   338.65   0.936s
U-235     742.69   185.91        38.         3.     0.001   568.67   0.958s
Ra-226    745.58   186.63        33.         9.     0.003   188.57   0.958s
U-235     820.18   205.30        28.         6.     0.002   281.81   0.976s
Pb-212    953.42   238.63        36.        13.     0.005    95.48   1.007s
Tl-208   1108.43   277.40        28.         7.     0.003   196.52   1.043s
Eu-152   1375.10   344.10        23.        -1.     0.000  1761.54   1.104s
Pb-214   1409.61   352.73        31.         6.     0.002   126.01   1.111s
Pa-234   2277.13   569.66        11.         4.     0.002   227.22   1.300s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2329.90   582.85        18.         1.     0.000   212.71   1.312s
Eu-154   2889.36   722.71         6.         4.     0.002   196.52   1.426s
Bi-212   2910.05   727.88        10.         2.     0.001   397.07   1.429s
Eu-152   3112.57   778.50         9.         3.     0.001   303.92   1.469s
Bi-212   3140.33   785.44        10.         3.     0.001   340.69   1.474s
Tl-208   3443.51   861.20        13.        -4.    -0.002   393.33   1.532s
Eu-154   3492.60   873.47        13.        -3.    -0.001   365.43   1.541s
Pa-234   3516.37   879.41        17.        -2.    -0.001   637.51   1.547s
Pa-234   3532.01   883.32        12.         2.     0.001   452.17   1.549s
Ac-228   3641.51   910.68        15.        -3.    -0.001   258.94   1.570s
Eu-154   3986.21   996.80        14.        -3.    -0.001   396.95   1.631s
Co-60    4693.88  1173.58         7.        -2.    -0.001   421.92   1.753s
K-40     5845.16  1461.06        20.        -6.    -0.002    71.04   1.931s
Bi-214   7060.17  1764.30         2.         3.     0.001   175.66   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.7708E-02                                      5.12E+12             
911.20-1.771E-02 ?(P 6.106E-02 1.29E+02 2.62E+01 G  
968.96-1.718E-03 % P 1.100E-01 5.04E+02 1.59E+01 G  
338.32-2.604E-02 % P 9.193E-02 6.61E+02 1.14E+01 G  

Energy duplication    
93.35-1.505E-01 +   2.904E-01 1.23E+02 4.10E+00 XA 

Am-241   I  -1.8188E-02                                      1.58E+05             
59.54-1.819E-02 ?(  6.305E-02 2.18E+02 3.59E+01 G  

Bi-212   N   1.0704E-01                                      5.12E+12             
727.33 5.559E-02 ?(  1.720E-01 1.99E+02 6.65E+00 G  
785.37 4.153E-01 &(  1.093E+00 1.70E+02 1.11E+00 G  

1620.74-9.153E-03 %   8.790E-01 5.85E+03 1.51E+00 G  

Bi-214   N  -2.9899E-03                                      5.84E+05             
609.31-2.501E-02 %(P 3.527E-02 1.53E+03 4.55E+01 G  

1120.29-3.012E-02 % P 4.772E-02 1.00E+03 1.49E+01 G  
1764.49 6.244E-02 ?(  6.974E-02 8.78E+01 1.53E+01 G  

Co-60    T   5.2633E-04                                      1.93E+03             
1332.49 5.263E-04 %(  1.590E-02 1.85E+03 1.00E+02 G  
1173.23-4.152E-03 +   1.356E-02 2.11E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -7.4595E-04                                      1.10E+04             
661.66-7.459E-04 &(  1.287E-02 1.06E+03 8.50E+01 G  

Eu-152   I   1.0744E-02                                      4.94E+03             
344.28-2.682E-03 &(  3.859E-02 8.81E+02 2.66E+01 G  
121.78-1.456E-02 +   3.585E-02 1.55E+02 2.84E+01 G  
778.90 3.827E-02 ?(  8.881E-02 1.52E+02 1.30E+01 G  
964.08 0.000E+00 -   1.348E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.713E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.065E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.6643E-03                                      3.14E+03             
873.18-4.246E-02 ?(  1.212E-01 1.83E+02 1.22E+01 G  
123.07-1.025E-02 +   2.453E-02 1.51E+02 4.04E+01 G  

1274.43 0.000E+00 +   7.977E-02 1.00E+03 3.49E+01 G  
723.30 3.166E-02 ?(  4.437E-02 9.83E+01 2.00E+01 G  

1004.72 0.000E+00 -   2.520E-02 1.00E+03 1.79E+01 G  
996.25-5.093E-02 +   1.588E-01 1.98E+02 1.05E+01 G  

K-40     N  -1.4670E-01                                      4.57E+11             
1460.82-1.467E-01 ?(P 2.509E-01 3.55E+01 1.06E+01 G  

Pa-234   N   1.1043E-02                                      1.63E+12             
131.30-3.145E-02 &(  5.980E-02 1.20E+02 1.82E+01 G  
569.50 6.229E-02 ?(  1.060E-01 1.14E+02 9.30E+00 G  
946.00 0.000E+00 -   1.346E-01 1.00E+03 1.35E+01 G  
880.52-3.087E-02 +   1.578E-01 3.19E+02 1.05E+01 G  
883.24 4.165E-02 &(  1.484E-01 2.26E+02 9.70E+00 G  

Pb-212   N   2.2256E-02                                      5.12E+12             
238.63 2.226E-02 ?(P 2.355E-02 4.77E+01 4.36E+01 G  
300.09-8.921E-02 % P 2.839E-01 1.65E+03 3.18E+00 G  

Pb-214   N   1.5542E-02                                      5.84E+05             
351.93 1.554E-02 &(P 3.397E-02 6.30E+01 3.56E+01 G  
295.22-2.206E-04 % P 5.554E-02 1.61E+02 1.84E+01 G  
242.00-1.699E-02 & P 1.351E-01 1.08E+04 7.27E+00 G  

Ra-226   N   1.7068E-01                                      5.84E+05             
186.21 1.707E-01 &(  2.483E-01 9.43E+01 3.56E+00 G  

Th-234   N   4.1587E-03                                      1.63E+12             
63.30 4.159E-03 %(  5.267E-01 7.69E+03 3.75E+00 G  
92.59-1.136E-01 +   2.784E-01 1.54E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.7966E-03                                      5.12E+12             
583.19 1.309E-03 ?(P 1.543E-02 1.06E+02 8.50E+01 G  
277.37 9.134E-02  (P 1.497E-01 9.83E+01 6.60E+00 G  
860.53-5.665E-02 + P 1.174E-01 1.97E+02 1.24E+01 G  

U-235    N   8.9741E-03                                      2.57E+11             
143.77-1.887E-02 ?(  9.347E-02 3.06E+02 1.09E+01 G  
205.32 7.614E-02 &(  1.686E-01 1.41E+02 5.02E+00 G  
163.36 6.252E-02 &(  1.682E-01 1.69E+02 5.08E+00 G  
185.72 3.631E-03 ?(  1.667E-02 2.84E+02 5.70E+01 G  

Energy duplication    
93.35-1.072E-01 +   2.067E-01 1.23E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.19        21.        -3.    -0.001   435.82  -1.819E-02   
Th-234      92.72        41.        -6.    -0.002   308.34  -1.136E-01   
Ac-228      93.35        41.        -8.    -0.003   245.02  -1.505E-01   
U-235       93.35        41.        -8.    -0.003   245.02  -1.072E-01   
Eu-152     122.54        44.        -6.    -0.002   309.39  -1.456E-02   
Eu-154     122.50        42.        -6.    -0.002   301.18  -1.025E-02   
Pa-234     130.94        53.        -9.    -0.003   240.33  -3.145E-02   
U-235      144.20        48.        -3.    -0.001   611.45  -1.887E-02   
U-235      163.75        33.         5.     0.002   338.65   6.252E-02   
U-235      185.91        38.         3.     0.001   568.67   3.631E-03   
Ra-226     186.63        33.         9.     0.003   188.57   1.707E-01   
U-235      205.30        28.         6.     0.002   281.81   7.614E-02   
Pb-212     238.63        36.        13.     0.005    95.48   2.226E-02  P
Tl-208     277.40        28.         7.     0.003   196.52   9.134E-02  P
Eu-152     344.10        23.        -1.     0.000  1761.54  -2.682E-03   
Pb-214     352.73        31.         6.     0.002   126.01   1.554E-02  P
Pa-234     569.66        11.         4.     0.002   227.22   6.229E-02   
Tl-208     582.85        18.         1.     0.000   212.71   1.309E-03  P
Eu-154     722.71         6.         4.     0.002   196.52   3.166E-02   
Bi-212     727.88        10.         2.     0.001   397.07   5.559E-02   
Eu-152     778.50         9.         3.     0.001   303.92   3.827E-02   
Bi-212     785.44        10.         3.     0.001   340.69   4.153E-01   
Tl-208     861.20        13.        -4.    -0.002   393.33  -5.665E-02  P
Eu-154     873.47        13.        -3.    -0.001   365.43  -4.246E-02   
Pa-234     879.41        17.        -2.    -0.001   637.51  -3.087E-02   
Pa-234     883.32        12.         2.     0.001   452.17   4.165E-02   
Ac-228     910.68        15.        -3.    -0.001   258.94  -1.771E-02  P
Eu-154     996.80        14.        -3.    -0.001   396.95  -5.093E-02   
Co-60     1173.58         7.        -2.    -0.001   421.92  -4.152E-03   
K-40      1461.06        20.        -6.    -0.002    71.04  -1.467E-01  P
Bi-214    1764.30         2.         3.     0.001   175.66   6.244E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.7708E-02   -1.7708E-02   1.5390E-01    1.5390E-01  6.106E-02
Am-241 #A   -1.8186E-02   -1.8188E-02   7.9267E-02    7.9278E-02  6.305E-02
Bi-212 #A    1.0704E-01    1.0704E-01   2.8003E-01    2.8008E-01  1.720E-01
Bi-214 #A   -2.9898E-03   -2.9899E-03   5.2521E-03    5.2539E-03  3.527E-02
Co-60  #A    5.2122E-04    5.2633E-04   1.9430E-02    1.9430E-02  1.590E-02
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Cs-137 #A   -7.4467E-04   -7.4595E-04   1.5783E-02    1.5783E-02  1.287E-02
Eu-152 #A    1.0703E-02    1.0744E-02   3.2654E-02    3.2659E-02  3.859E-02
Eu-154 #A    3.6425E-03    3.6643E-03   7.2009E-03    7.2035E-03  1.212E-01
K-40   #A   -1.4670E-01   -1.4670E-01   4.0344E-01    4.0350E-01  2.509E-01
Pa-234 #A    1.1043E-02    1.1043E-02   2.0621E-02    2.0803E-02  5.980E-02
Pb-212 #A    2.2256E-02    2.2256E-02   3.0093E-02    3.0149E-02  2.355E-02
Pb-214 #A    1.5541E-02    1.5542E-02   4.1049E-02    4.1058E-02  3.397E-02
Ra-226 #A    1.7067E-01    1.7068E-01   3.2186E-01    3.2206E-01  2.483E-01
Th-234 #A    4.1587E-03    4.1587E-03   6.3998E-01    6.3998E-01  5.267E-01
Tl-208 #A    7.7966E-03    7.7966E-03   1.6447E-02    1.6454E-02  1.543E-02
U-235  #A    8.9741E-03    8.9741E-03   2.1182E-02    2.1190E-02  9.347E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:28:22

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0084 +0.250121*Channel -1.81771e-008*Channel**2

FWHM (ch) =   2.9728 +0.001266*Channel -7.1586e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.80 -0.02%      0.89     0.89   -0.85%
978.25      244.70   244.65  0.02%      1.05     1.04    1.63%

1376.68      344.28   344.29 -0.00%      1.14     1.15   -0.30%
3114.97      778.90   778.94 -0.00%      1.52     1.56   -2.23%
3855.45      964.08   964.05  0.00%      1.73     1.70    1.91%
5631.68     1408.01  1408.02 -0.00%      1.95     1.96   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

228 of 385



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 

229 of 385



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        

242 of 385



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:30:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250129*Channel -1.92343e-008*Channel**2

FWHM (ch) =   3.0985 +0.001049*Channel -2.91699e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.00      121.78   121.80 -0.01%      0.89     0.90   -1.45%
978.24      244.70   244.66  0.02%      1.03     1.02    0.75%

1376.67      344.28   344.30 -0.01%      1.13     1.12    0.32%
3114.99      778.90   778.95 -0.01%      1.56     1.52    2.82%
3855.33      964.08   964.03  0.00%      1.62     1.68   -3.33%
5631.66     1408.01  1408.02 -0.00%      2.03     2.02    0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

261 of 385



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/4/2013  Time: 07:27:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0858 +0.250252*Channel -5.22692e-008*Channel**2

FWHM (ch) =   3.0607 +0.001131*Channel -6.62709e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.89     0.90   -0.63%
977.50      244.70   244.66  0.02%      1.04     1.03    1.01%

1375.27      344.28   344.15  0.04%      1.12     1.12   -0.28%
3114.49      778.90   778.99 -0.01%      1.48     1.48   -0.40%
3855.20      964.08   964.08 -0.00%      1.61     1.61    0.28%
5632.58     1408.01  1407.99  0.00%      1.83     1.83   -0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/5/2013  Time: 08:09:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1435 +0.250255*Channel -5.16795e-008*Channel**2

FWHM (ch) =   3.3939 +0.000775*Channel -1.03036e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.50      121.78   121.88 -0.08%      0.93     0.94   -1.80%
977.24      244.70   244.65  0.02%      1.04     1.04    0.61%

1375.03      344.28   344.15  0.04%      1.13     1.11    1.63%
3114.25      778.90   779.00 -0.01%      1.43     1.43    0.38%
3854.85      964.08   964.07  0.00%      1.54     1.56   -1.30%
5632.22     1408.01  1408.00  0.00%      1.86     1.86    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:49:35

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0477 +0.250283*Channel -5.16831e-008*Channel**2

FWHM (ch) =   3.0699 +0.001028*Channel -4.25652e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.89 -0.09%      0.88     0.89   -0.94%
977.49      244.70   244.65  0.02%      1.02     1.01    0.78%

1375.26      344.28   344.15  0.04%      1.10     1.10    0.12%
3114.30      778.90   779.00 -0.01%      1.48     1.46    0.85%
3854.80      964.08   964.07  0.00%      1.58     1.60   -1.13%
5631.98     1408.01  1408.00  0.00%      1.88     1.87    0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:17:32
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130408001_QCAsLeft.An1

Acquisition information
Start time:                 4/8/2013 07:17:32
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0219

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    16903.   1.18   1.16  1.892E-02
45.49     7178.   1.70   0.80  1.873E-02
46.85     1981.   6.43   0.80  1.868E-02
121.80    88929.   0.36   0.89  1.612E-02   121.78  28.410  9.909E-01 QA122 
244.66    17782.   0.82   1.04  1.192E-02   244.70   7.550  1.008E+00 Qa245 
295.98      860.   8.38   0.78  1.072E-02
344.29    49953.   0.47   1.14  9.599E-03   344.28  26.590  9.986E-01 Qa344 
367.70     1722.   4.85   1.11  9.357E-03
411.17     3671.   2.34   1.17  8.907E-03
444.06     4806.   2.07   1.15  8.566E-03
488.80      622.  10.30   1.21  8.103E-03
564.37      602.  12.62   1.42  7.320E-03
586.30      635.  10.75   1.46  7.093E-03
678.80      488.  12.25   1.20  6.135E-03
688.73      963.   6.55   1.49  6.032E-03
719.39      395.  14.19   0.88  5.714E-03
778.93    13229.   1.04   1.52  5.098E-03   778.90  12.970  1.021E+00 Qa779 
810.40      381.  16.42   1.13  4.978E-03
867.38     3936.   2.64   1.65  4.761E-03
919.44      416.  13.30   1.56  4.563E-03
964.03    12487.   1.05   1.74  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      650.   7.38   1.94  4.293E-03
1085.92     8002.   1.21   1.78  4.096E-03
1089.81     1359.   4.69   1.78  4.087E-03
1112.06    10667.   1.14   1.86  4.032E-03
1213.00     1141.   4.86   1.89  3.786E-03
1299.17     1134.   4.12   1.90  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13469.   0.90   1.96  3.309E-03  1408.01  20.850  9.962E-01 Qa1408
1457.60      316.   6.95   1.79  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    40.00      8866.     16903. 8.936E+05    2.37   1.158  -      s 
181.93    45.51      4062.      6985. 3.730E+05    3.52   0.801  -       D
187.37    46.87      7182.      1936. 1.036E+05   13.19   0.802  -       D

1183.50   295.98      1605.       860. 8.021E+04   16.76   0.780  -      s 
1470.27   367.70      1546.      1722. 1.841E+05    9.70   1.114  -      s 
1644.12   411.17      1191.      3671. 4.122E+05    4.67   1.172  -        
1775.63   444.06      1409.      4806. 5.610E+05    4.14   1.149  -        
1954.56   488.80      1121.       622. 7.671E+04   20.60   1.213  -        
2256.79   564.37      1569.       602. 8.229E+04   25.24   1.424  -        
2344.49   586.30      1261.       635. 8.958E+04   21.51   1.458  -        
2714.47   678.80       998.       488. 7.963E+04   24.50   1.198  -        
2754.18   688.73       972.       963. 1.596E+05   13.10   1.488  -        
2876.80   719.39       946.       395. 6.909E+04   28.38   0.878  -      s 
3240.81   810.40       980.       381. 7.649E+04   32.84   1.131  -      s 
3468.76   867.38      1516.      3936. 8.265E+05    5.27   1.655  -        
3676.99   919.44       736.       416. 9.120E+04   26.60   1.555  -        
4019.54  1005.07       446.       650. 1.513E+05   14.76   1.942  -        
4342.97  1085.85       651.      8002. 1.954E+06    2.41   1.780  -       D
4358.56  1089.74      1349.      1359. 3.325E+05    9.38   1.783  -       D
4447.55  1112.06       866.     10667. 2.646E+06    2.29   1.858  -        
4851.39  1213.00       411.      1141. 3.015E+05    9.71   1.893  -      s 
5196.16  1299.17       214.      1134. 3.171E+05    8.25   1.903  -        
5830.10  1457.60        31.       316. 9.918E+04   13.89   1.790  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.80      5645.     88929.   148.215     0.73   0.886 
Qa-245    978.25   244.65      2736.     17704.    29.507     1.82   1.053 
Qa-344   1376.68   344.29      1888.     49953.    83.255     0.95   1.142 
Qa-779   3114.94   778.93      1338.     13229.    22.049     2.08   1.524 
Qa-964   3855.36   964.03       992.     12487.    20.812     2.10   1.736 
Qa-1408  5631.58  1407.99       229.     13469.    22.449     1.80   1.961 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9089E-01                                      4.94E+03             
121.78 9.909E-01  (  1.951E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0039E+00                                      4.94E+03             
244.70 1.004E+00  (  6.911E-03 9.09E-01 7.55E+00 G  

Qa-344       9.9864E-01                                      4.94E+03             
344.28 9.986E-01  (  2.024E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0210E+00                                      4.94E+03             
778.90 1.021E+00  (  6.577E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0002E+00                                      4.94E+03             
964.08 1.000E+00  (  5.878E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9616E-01                                      4.94E+03             
1408.01 9.962E-01  (  2.607E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7468E-01    9.9089E-01   7.2314E-03    1.1335E-01  1.951E-03
Qa-245       8.8620E-01    1.0039E+00   1.8257E-02    1.1606E-01  6.911E-03
Qa-344       8.8152E-01    9.9864E-01   9.4773E-03    1.1440E-01  2.024E-03
Qa-779       9.0125E-01    1.0210E+00   2.1190E-02    1.1847E-01  6.577E-03
Qa-964       8.8292E-01    1.0002E+00   2.1039E-02    1.1611E-01  5.878E-03
Qa-1408      8.7934E-01    9.9616E-01   1.7937E-02    1.1513E-01  2.607E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0108409E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:19:57
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.36      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.57      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130409001_QCAsLeft.An1

Acquisition information
Start time:                 4/9/2013 07:19:57
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/9/2013 07:31:02
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0246

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16710.   1.23   1.19  1.892E-02
45.49     7154.   1.72   0.82  1.873E-02
46.85     1989.   6.45   0.82  1.868E-02
121.80    89414.   0.36   0.89  1.612E-02   121.78  28.410  9.964E-01 QA122 
244.66    17821.   0.82   1.02  1.192E-02   244.70   7.550  1.011E+00 Qa245 
295.97      858.   8.14   1.03  1.072E-02
344.30    50068.   0.48   1.13  9.599E-03   344.28  26.590  1.001E+00 Qa344 
367.67     1695.   4.63   1.12  9.357E-03
411.18     3667.   2.37   1.19  8.907E-03
444.06     4789.   1.97   1.25  8.566E-03
488.83      582.  10.97   1.26  8.102E-03
503.76      232.  19.29   1.34  7.948E-03
564.09      651.   8.09   1.33  7.324E-03
586.34      503.  13.04   1.11  7.093E-03
674.84      228.  17.16   1.43  6.176E-03
678.76      531.   8.85   1.43  6.136E-03
688.81     1009.   7.58   1.22  6.031E-03
778.94    13294.   1.05   1.57  5.098E-03   778.90  12.970  1.026E+00 Qa779 
810.75      438.  14.30   1.32  4.977E-03
867.41     3832.   2.61   1.54  4.761E-03
964.03    12385.   1.05   1.63  4.394E-03   964.08  14.500  9.921E-01 Qa964 

1005.24      740.   8.00   1.44  4.293E-03
1085.94     7833.   1.23   1.78  4.096E-03
1089.80     1360.   4.71   1.78  4.087E-03
1112.07    10638.   1.11   1.78  4.032E-03
1213.09     1014.   5.15   1.86  3.785E-03
1299.11     1107.   3.87   2.03  3.575E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13372.   0.89   2.04  3.309E-03  1408.01  20.850  9.891E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.86    39.97      9381.     16710. 8.834E+05    2.45   1.192  -      s 
181.93    45.50      4031.      7154. 3.820E+05    3.45   0.822  -       D
187.37    46.86      7219.      1989. 1.065E+05   12.89   0.824  -       D

1183.44   295.97      1549.       858. 8.002E+04   16.29   1.027  -        
1470.14   367.67      1350.      1695. 1.811E+05    9.25   1.124  -      s 
1644.12   411.18      1247.      3667. 4.117E+05    4.73   1.193  -        
1775.60   444.06      1237.      4789. 5.590E+05    3.93   1.247  -        
1954.64   488.83      1128.       582. 7.187E+04   21.93   1.263  -      s 
2014.38   503.76       741.       232. 2.924E+04   38.58   1.343  -        
2255.65   564.03      1061.       651. 8.884E+04   16.19   1.329  -       D
2344.60   586.34      1266.       503. 7.092E+04   26.08   1.107  -        
2714.08   678.72       940.       522. 8.508E+04   22.15   1.583  -        
2754.45   688.81      1274.      1009. 1.673E+05   15.16   1.224  -        
3242.20   810.75       995.       438. 8.801E+04   28.59   1.315  -      s 
3468.81   867.41      1436.      3832. 8.047E+05    5.22   1.539  -        
4020.17  1005.24       588.       740. 1.723E+05   16.01   1.438  -      s 
4343.00  1085.87       752.      7833. 1.912E+06    2.47   1.775  -       D
4358.47  1089.74      1373.      1360. 3.328E+05    9.42   1.778  -       D
4447.54  1112.07       752.     10638. 2.638E+06    2.23   1.779  -        
4851.73  1213.09       406.      1014. 2.678E+05   10.29   1.856  -        
5195.90  1299.11       158.      1107. 3.095E+05    7.74   2.028  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.80      5596.     89414.   149.023     0.73   0.888 
Qa-245    978.23   244.65      2995.     17833.    29.722     1.85   1.033 
Qa-344   1376.67   344.30      2035.     50068.    83.447     0.96   1.126 
Qa-779   3114.95   778.94      1426.     13294.    22.157     2.10   1.568 
Qa-964   3855.32   964.03       950.     12385.    20.641     2.09   1.625 
Qa-1408  5631.49  1407.98       184.     13372.    22.288     1.79   2.043 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409001_QCAsLeft.An1       

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9642E-01                                      4.94E+03             
121.78 9.964E-01  (  1.942E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0114E+00                                      4.94E+03             
244.70 1.011E+00  (  7.231E-03 9.23E-01 7.55E+00 G  

Qa-344       1.0011E+00                                      4.94E+03             
344.28 1.001E+00  (  2.102E-03 4.78E-01 2.66E+01 G  

Qa-779       1.0262E+00                                      4.94E+03             
778.90 1.026E+00  (  6.790E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9215E-01                                      4.94E+03             
964.08 9.921E-01  (  5.754E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.8915E-01                                      4.94E+03             
1408.01 9.891E-01  (  2.341E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409001_QCAsLeft.An1       

I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7944E-01    9.9642E-01   7.2441E-03    1.1399E-01  1.942E-03
Qa-245       8.9268E-01    1.0114E+00   1.8679E-02    1.1697E-01  7.231E-03
Qa-344       8.8356E-01    1.0011E+00   9.5632E-03    1.1469E-01  2.102E-03
Qa-779       9.0568E-01    1.0262E+00   2.1515E-02    1.1911E-01  6.790E-03
Qa-964       8.7567E-01    9.9215E-01   2.0740E-02    1.1515E-01  5.754E-03
Qa-1408      8.7302E-01    9.8915E-01   1.7699E-02    1.1430E-01  2.341E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.310E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0163732E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

311 of 385



ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 07:48:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130404001_QCAsLeft                                                        
Acquired: 4/4/2013 07:16:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130404001_QCAsLeft.An1

Acquisition information
Start time:                 4/4/2013 07:16:25
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/4/2013 07:27:10
Zero offset:           0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.68keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10870.   1.46   1.09  1.774E-02
45.48     5425.   2.04   0.82  1.759E-02
46.86     1534.   7.71   0.82  1.756E-02
121.88    86592.   0.37   0.89  1.556E-02   121.78  28.410  9.986E-01 QA122 
244.66    17755.   0.91   1.04  1.231E-02   244.70   7.550  9.745E-01 Qa245 
295.88      956.   7.60   1.07  1.099E-02
344.15    50324.   0.47   1.12  9.739E-03   344.28  26.590  9.914E-01 Qa344 
367.53     1682.   4.85   1.11  9.494E-03
411.01     3648.   2.38   1.16  9.042E-03
443.86     4797.   2.00   1.25  8.701E-03
488.70      634.  11.07   0.93  8.235E-03
503.22      283.  18.45   1.32  8.084E-03
563.89      568.  11.62   1.30  7.453E-03
586.16      590.  10.22   1.39  7.222E-03
678.79      527.  11.95   1.45  6.259E-03
688.72     1049.   6.43   1.35  6.155E-03
719.40      292.  17.31   0.81  5.837E-03
778.98    13304.   1.03   1.48  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.54      395.  12.89   1.35  5.102E-03
867.41     3918.   2.53   1.54  4.894E-03
919.33      450.  12.17   1.70  4.704E-03
964.08    12817.   1.01   1.61  4.540E-03   964.08  14.500  9.930E-01 Qa964 

1005.07      643.   7.83   1.70  4.432E-03
1085.89     8252.   1.19   1.68  4.219E-03
1089.83     1363.   3.96   1.68  4.209E-03
1112.04    11083.   1.08   1.68  4.150E-03
1213.00     1065.   5.27   1.61  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1097.   3.85   1.90  3.658E-03
1407.96    13791.   0.88   1.84  3.372E-03  1408.01  20.850  1.001E+00 Qa1408
1528.82      300.   6.10   2.63  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.40    39.98      5507.     10870. 6.129E+05    2.92   1.090  -      s 
181.39    45.42      3455.      5381. 3.059E+05    4.12   0.817  -       D
186.92    46.80      6342.      1427. 8.130E+04   16.65   0.818  -       D

1182.29   295.88      1601.       956. 8.699E+04   15.21   1.073  -        
1468.73   367.53      1506.      1682. 1.771E+05    9.70   1.106  -      s 
1642.59   411.01      1210.      3648. 4.034E+05    4.75   1.156  -        
1773.96   443.86      1284.      4797. 5.513E+05    3.99   1.253  -        
1953.27   488.70      1300.       634. 7.693E+04   22.15   0.929  -      s 
2011.35   503.22       871.       283. 3.498E+04   36.90   1.315  -        
2254.02   563.89      1305.       568. 7.617E+04   23.24   1.302  -        
2343.10   586.16      1051.       590. 8.174E+04   20.43   1.391  -        
2713.61   678.79      1042.       527. 8.422E+04   23.89   1.450  -        
2753.34   688.72      1030.      1049. 1.705E+05   12.86   1.353  -        
2876.07   719.40       840.       292. 5.006E+04   34.63   0.809  -      s 
3240.75   810.54       732.       395. 7.742E+04   25.77   1.346  -        
3468.32   867.41      1370.      3918. 8.005E+05    5.06   1.537  -      s 
3676.08   919.33       707.       450. 9.563E+04   24.34   1.705  -        
4019.25  1005.07       484.       643. 1.450E+05   15.66   1.695  -      s 
4342.77  1085.81       649.      8260. 1.957E+06    2.37   1.679  -       D
4358.54  1089.75       756.      1380. 3.279E+05    7.79   1.681  -       D
4447.46  1112.04       673.     11083. 2.670E+06    2.16   1.680  -      s 
4851.70  1213.00       454.      1065. 2.743E+05   10.54   1.611  -        
5196.64  1299.15       156.      1097. 2.998E+05    7.70   1.903  -        
6116.60  1528.82         7.       300. 9.811E+04   12.21   2.633  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.74   121.88      5065.     86592.   144.319     0.74   0.894 
Qa-245    977.50   244.66      2808.     17755.    29.591     1.81   1.037 
Qa-344   1375.27   344.15      1755.     50324.    83.874     0.94   1.120 
Qa-779   3114.47   778.98      1344.     13304.    22.173     2.07   1.480 
Qa-964   3855.18   964.08       881.     12817.    21.361     2.01   1.612 
Qa-1408  5632.45  1407.96       206.     13791.    22.985     1.77   1.837 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9858E-01                                      4.94E+03             
121.78 9.986E-01  (  1.912E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7453E-01                                      4.94E+03             
244.70 9.745E-01  (  6.777E-03 9.06E-01 7.55E+00 G  

Qa-344       9.9140E-01                                      4.94E+03             
344.28 9.914E-01  (  1.923E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0026E+00                                      4.94E+03             
778.90 1.003E+00  (  6.437E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9303E-01                                      4.94E+03             
964.08 9.930E-01  (  5.359E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0006E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.425E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8197E-01    9.9858E-01   7.3401E-03    1.1424E-01  1.912E-03
Qa-245       8.6072E-01    9.7453E-01   1.7666E-02    1.1265E-01  6.777E-03
Qa-344       8.7562E-01    9.9140E-01   9.3334E-03    1.1357E-01  1.923E-03
Qa-779       8.8550E-01    1.0026E+00   2.0747E-02    1.1632E-01  6.437E-03
Qa-964       8.7706E-01    9.9303E-01   1.9968E-02    1.1511E-01  5.359E-03
Qa-1408      8.8371E-01    1.0006E+00   1.7689E-02    1.1559E-01  2.425E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1095.4 to  2034.7 keV)     5.265E+00  uCi           
Total Decayed Activity ( 1095.4 to  2034.7 keV) 5.9606667E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130405001_QCAsLeft                                                        
Acquired: 4/5/2013 07:58:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.93      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130405001_QCAsLeft.An1

Acquisition information
Start time:                 4/5/2013 07:58:41
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0602

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.95    10977.   1.54   1.11  1.774E-02
45.48     5584.   2.03   0.88  1.759E-02
46.81     1562.   7.40   0.89  1.756E-02
121.88    86477.   0.37   0.93  1.556E-02   121.78  28.410  9.974E-01 QA122 
244.65    17814.   0.91   1.04  1.231E-02   244.70   7.550  9.779E-01 Qa245 
295.86      877.   8.32   1.00  1.099E-02
329.48      331.  18.36   1.13  1.012E-02
344.15    50412.   0.47   1.13  9.739E-03   344.28  26.590  9.933E-01 Qa344 
367.56     1762.   4.80   1.10  9.494E-03
411.01     3811.   2.32   1.28  9.042E-03
443.90     4912.   1.99   1.15  8.700E-03
488.66      640.  10.71   1.23  8.235E-03
563.95      530.  10.45   1.00  7.453E-03
586.29      563.  10.41   1.34  7.220E-03
678.70      510.  10.90   1.08  6.260E-03
688.79      979.   6.99   1.31  6.155E-03
719.59      344.  12.98   1.38  5.834E-03
779.00    13300.   1.01   1.43  5.218E-03   778.90  12.970  1.002E+00 Qa779 
810.53      399.  14.43   1.25  5.102E-03
867.42     3916.   2.32   1.52  4.894E-03
919.40      465.  12.27   1.38  4.703E-03
926.29      276.  17.47   1.23  4.678E-03
964.06    12702.   0.98   1.54  4.540E-03   964.08  14.500  9.843E-01 Qa964 

1005.21      665.   8.71   1.41  4.432E-03
1085.91     8096.   1.21   1.64  4.219E-03
1089.93     1325.   3.99   1.64  4.209E-03
1112.05    11004.   1.09   1.74  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.92     1028.   4.77   1.82  3.885E-03
1299.07     1120.   3.75   1.73  3.658E-03
1407.96    13697.   0.88   1.87  3.372E-03  1408.01  20.850  9.939E-01 Qa1408
1457.45      323.   6.12   1.42  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.95      6278.     10977. 6.189E+05    3.08   1.111  -      s 
181.18    45.46      3612.      5584. 3.174E+05    4.05   0.884  -       D
186.50    46.79      5896.      1562. 8.897E+04   14.80   0.885  -       D

1181.95   295.86      1649.       877. 7.983E+04   16.65   0.996  -        
1316.37   329.48      1291.       331. 3.269E+04   36.72   1.135  -      s 
1468.61   367.56      1542.      1762. 1.856E+05    9.60   1.099  -      s 
1642.34   411.01      1214.      3811. 4.214E+05    4.64   1.284  -        
1773.89   443.90      1356.      4912. 5.646E+05    3.97   1.150  -        
1952.87   488.66      1228.       640. 7.769E+04   21.41   1.231  -        
2253.97   563.95      1012.       530. 7.105E+04   20.90   1.003  -        
2343.33   586.29      1024.       563. 7.795E+04   20.81   1.338  -        
2713.00   678.70       889.       510. 8.144E+04   21.80   1.082  -        
2753.35   688.79      1090.       979. 1.591E+05   13.98   1.315  -      s 
2876.75   719.64       916.       339. 5.814E+04   32.27   0.935  -      s 
3240.42   810.53       883.       399. 7.816E+04   28.87   1.248  -        
3468.04   867.42      1204.      3916. 8.002E+05    4.64   1.517  -        
3676.09   919.40       753.       465. 9.880E+04   24.54   1.382  -      s 
3703.66   926.29       621.       276. 5.900E+04   34.94   1.232  -      s 
4019.49  1005.21       612.       665. 1.501E+05   17.43   1.405  -        
4342.55  1085.83       741.      8096. 1.919E+06    2.42   1.640  -       D
4358.65  1089.85       736.      1325. 3.147E+05    7.99   1.643  -       D
4447.18  1112.05       752.     11004. 2.651E+06    2.18   1.735  -        
4851.03  1212.92       361.      1028. 2.646E+05    9.53   1.819  -        
5196.00  1299.07       146.      1120. 3.061E+05    7.50   1.727  -      s 
5830.30  1457.45        13.       323. 9.968E+04   12.25   1.420  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.50   121.88      5269.     86532.   144.220     0.74   0.927 
Qa-245    977.24   244.65      2837.     17814.    29.691     1.81   1.042 
Qa-344   1375.03   344.15      1738.     50412.    84.020     0.94   1.129 
Qa-779   3114.25   779.00      1204.     13300.    22.166     2.02   1.433 
Qa-964   3854.82   964.06       711.     12702.    21.170     1.96   1.538 
Qa-1408  5632.10  1407.96       184.     13697.    22.828     1.77   1.870 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9804E-01                                      4.94E+03             
121.78 9.980E-01  (  1.951E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7793E-01                                      4.94E+03             
244.70 9.779E-01  (  6.812E-03 9.06E-01 7.55E+00 G  

Qa-344       9.9327E-01                                      4.94E+03             
344.28 9.933E-01  (  1.914E-03 4.69E-01 2.66E+01 G  

Qa-779       1.0024E+00                                      4.94E+03             
778.90 1.002E+00  (  6.092E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8427E-01                                      4.94E+03             
964.08 9.843E-01  (  4.814E-03 9.82E-01 1.45E+01 G  

Qa-1408      9.9386E-01                                      4.94E+03             
1408.01 9.939E-01  (  2.293E-03 8.83E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8136E-01    9.9804E-01   7.3984E-03    1.1418E-01  1.951E-03
Qa-245       8.6361E-01    9.7793E-01   1.7717E-02    1.1304E-01  6.812E-03
Qa-344       8.7715E-01    9.9327E-01   9.3230E-03    1.1378E-01  1.914E-03
Qa-779       8.8520E-01    1.0024E+00   2.0220E-02    1.1621E-01  6.092E-03
Qa-964       8.6920E-01    9.8427E-01   1.9323E-02    1.1402E-01  4.814E-03
Qa-1408      8.7767E-01    9.9386E-01   1.7545E-02    1.1481E-01  2.293E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.254E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9497619E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:38:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130408001_QCAsLeft.An1

Acquisition information
Start time:                 4/8/2013 07:38:50
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0644

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.08     9278.   1.53   0.81  1.774E-02
45.48     5501.   2.01   0.81  1.759E-02
46.87     1559.   7.76   0.82  1.756E-02
121.89    86297.   0.37   0.88  1.556E-02   121.78  28.410  9.957E-01 QA122 
244.65    17879.   0.90   1.02  1.231E-02   244.70   7.550  9.819E-01 Qa245 
295.83      939.   7.88   1.10  1.099E-02
344.15    50652.   0.47   1.10  9.739E-03   344.28  26.590  9.984E-01 Qa344 
367.54     1669.   4.97   1.28  9.494E-03
411.01     3840.   2.44   1.23  9.042E-03
443.90     4846.   2.02   1.23  8.701E-03
488.68      546.  11.29   1.27  8.235E-03
563.91      438.  13.34   1.13  7.453E-03
586.25      594.  10.80   1.44  7.221E-03
678.69      559.  10.17   1.52  6.260E-03
688.70      984.   8.20   1.22  6.156E-03
778.99    13350.   1.03   1.48  5.218E-03   778.90  12.970  1.007E+00 Qa779 
867.43     3912.   2.31   1.51  4.894E-03
919.21      498.  10.06   1.52  4.704E-03
926.04      230.  19.44   0.92  4.679E-03
964.06    12762.   1.00   1.58  4.540E-03   964.08  14.500  9.894E-01 Qa964 

1005.24      738.   7.05   1.53  4.431E-03
1085.91     7939.   1.22   1.68  4.219E-03
1089.95     1337.   3.97   1.68  4.209E-03
1112.04    11131.   1.08   1.71  4.150E-03
1212.89     1146.   4.66   1.73  3.885E-03
1299.07     1124.   3.74   1.86  3.658E-03
1407.95    13828.   0.88   1.89  3.372E-03  1408.01  20.850  1.004E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.65    40.00      5560.     10754. 6.064E+05    2.95   1.087  -      s 
181.53    45.40      3464.      5410. 3.075E+05    4.11   0.815  -       D
187.08    46.79      6561.      1546. 8.806E+04   15.67   0.816  -       D

1182.09   295.83      1624.       939. 8.550E+04   15.77   1.100  -        
1468.77   367.54      1531.      1669. 1.758E+05    9.94   1.280  -      s 
1642.56   411.01      1405.      3840. 4.247E+05    4.87   1.229  -        
1774.06   443.90      1380.      4846. 5.570E+05    4.03   1.228  -        
1953.10   488.68      1084.       546. 6.630E+04   22.57   1.268  -        
2253.96   563.91      1144.       438. 5.877E+04   26.67   1.129  -        
2343.29   586.25      1136.       594. 8.225E+04   21.60   1.439  -      s 
2713.04   678.69       892.       559. 8.930E+04   20.35   1.521  -        
2753.05   688.70      1418.       984. 1.598E+05   16.41   1.223  -        
3468.11   867.43      1208.      3912. 7.995E+05    4.61   1.508  -        
3675.30   919.21       590.       498. 1.058E+05   20.12   1.520  -      s 
3702.63   926.04       590.       230. 4.916E+04   38.89   0.915  -      s 
4019.56  1005.24       480.       738. 1.667E+05   14.09   1.533  -      s 
4342.43  1085.83       715.      7939. 1.881E+06    2.44   1.682  -       D
4358.62  1089.87       738.      1337. 3.177E+05    7.93   1.684  -       D
4447.04  1112.04       703.     11131. 2.682E+06    2.16   1.713  -      s 
4850.74  1212.89       388.      1146. 2.951E+05    9.32   1.733  -        
5195.78  1299.07       140.      1124. 3.071E+05    7.49   1.856  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.85   121.89      5280.     86297.   143.828     0.74   0.883 
Qa-245    977.49   244.65      2774.     17879.    29.798     1.80   1.017 
Qa-344   1375.26   344.15      1934.     50652.    84.419     0.94   1.102 
Qa-779   3114.26   778.99      1322.     13350.    22.251     2.06   1.480 
Qa-964   3854.75   964.06       832.     12762.    21.271     2.00   1.584 
Qa-1408  5631.79  1407.95       214.     13828.    23.046     1.77   1.889 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9574E-01                                      4.94E+03             
121.78 9.957E-01  (  1.954E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8190E-01                                      4.94E+03             
244.70 9.819E-01  (  6.740E-03 9.01E-01 7.55E+00 G  

Qa-344       9.9841E-01                                      4.94E+03             
344.28 9.984E-01  (  2.020E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0066E+00                                      4.94E+03             
778.90 1.007E+00  (  6.387E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8936E-01                                      4.94E+03             
964.08 9.894E-01  (  5.209E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0038E+00                                      4.94E+03             
1408.01 1.004E+00  (  2.475E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7897E-01    9.9574E-01   7.3561E-03    1.1392E-01  1.954E-03
Qa-245       8.6674E-01    9.8190E-01   1.7685E-02    1.1348E-01  6.740E-03
Qa-344       8.8132E-01    9.9841E-01   9.4309E-03    1.1437E-01  2.020E-03
Qa-779       8.8859E-01    1.0066E+00   2.0733E-02    1.1678E-01  6.387E-03
Qa-964       8.7333E-01    9.8936E-01   1.9818E-02    1.1467E-01  5.209E-03
Qa-1408      8.8605E-01    1.0038E+00   1.7746E-02    1.1596E-01  2.475E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.275E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9758334E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130408002_BG                                                              
Acquired: 4/8/2013 07:38:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408002_BG.An1

Acquisition information
Start time:                 4/8/2013 07:38:22
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.1849E+00
Bi-212  <    1.7958E+01
Bi-214  <    3.0506E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    5.4853E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    3.8209E+00
Pb-212  <    1.7991E+00
Pb-214  <    1.9845E+00
Ra-226  <    1.7550E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    4.6193E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130409002_BG                                                              
Acquired: 4/9/2013 07:37:26
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.04      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130409002_BG.An1

Acquisition information
Start time:                 4/9/2013 07:37:26
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
511.03       20.  27.11   0.28  7.872E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2043.45   511.03         3.        20. 2.579E+03   54.22   0.285 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    2.7018E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.7550E+01
Th-234  <    8.0826E+00
Tl-208  <    9.0679E-01
U-235   <    3.2664E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130404002_BG                                                              
Acquired: 4/4/2013 07:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.00      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130404002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130404002_BG.An1

Acquisition information
Start time:                 4/4/2013 07:33:01
Live time:                600
Real time:                602
Dead time:                  0.31 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/4/2013 07:27:10
Zero offset:           0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.68keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
94.67       10.  31.62   0.63  1.629E-02
510.32       13.  33.81   0.40  8.010E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

378.00    94.67         0.        10. 6.140E+02   63.25   0.626  -      s 
2039.75   510.32         3.        13. 1.648E+03   67.62   0.400 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    3.4128E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.5259E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    1.0911E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130405002_BG                                                              
Acquired: 4/5/2013 08:59:27
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.03      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130405002_BG.An1

Acquisition information
Start time:                 4/5/2013 08:59:27
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/5/2013 08:09:28
Zero offset:           0.143 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.17keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    2.7865E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.4818E+01
Tl-208  <    8.9086E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130408002_BG                                                              
Acquired: 4/8/2013 07:54:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.19      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408002_BG.An1

Acquisition information
Start time:                 4/8/2013 07:54:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.6743E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.6209E+00
Pb-212  <    1.4287E+00
Pb-214  <    1.9566E+00
Ra-226  <    2.2295E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 08:04:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503141557

Instrument : HPGE01                           Begun : 04/08/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130408_001  RCCV    QUALITY CONTROL CHEC               04/08/13 07:17 1.0 1          
002  1_20130408_002  RIB     BACKGROUND CONTAMINA               04/08/13 07:38 1.0            
003  1_20130408_003  SAMPLE  243724-012           Soil   195921 04/08/13 08:18 1.0            
004  1_20130408_004  SAMPLE  243900-001           Soil   196333 04/08/13 09:05 1.0            
005  1_20130408_005  SAMPLE  243900-003           Soil   196333 04/08/13 09:56 1.0            
006  1_20130408_006  SAMPLE  243725-001           Soil   195921 04/08/13 12:02 1.0            
007  1_20130408_007  SAMPLE  243725-003           Soil   195921 04/08/13 13:09 1.0            
008  1_20130408_008  SAMPLE  243724-006           Soil   195921 04/08/13 13:56 1.0            
009  1_20130408_009  SAMPLE  243724-009           Soil   195921 04/08/13 14:57 1.0            
010  1_20130408_010  IDUP    QC683538             Soil   196773 04/08/13 20:08 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503142999

Instrument : HPGE01                           Begun : 04/09/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:19 1.0 1          
002  1_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:37 1.0            
003  1_20130409_003  IDUP    QC683532             Soil   196774 04/09/13 08:03 1.0            
004  1_20130409_004  SAMPLE  243724-010           Soil   195921 04/09/13 09:22 1.0            
005  1_20130409_005  SAMPLE  243725-006           Soil   195921 04/09/13 11:18 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

373 of 385



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513135796

Instrument : HPGE02                           Begun : 04/04/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130404_001  RCCV    QUALITY CONTROL CHEC               04/04/13 07:16 1.0 1          
002  2_20130404_002  RIB     BACKGROUND CONTAMINA               04/04/13 07:33 1.0            
003  2_20130404_003  MSS     243257-001           Soil   194777 04/04/13 10:39 1.0            
004  2_20130404_004  SAMPLE  243724-001           Soil   195921 04/04/13 12:41 1.0            
005  2_20130404_005  ?IDUP   QC677346                    194777 04/04/13 13:45 1.0            
006  2_20130404_006  ?IDUP   QC677346                    194777 04/04/13 14:36 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513137278

Instrument : HPGE02                           Begun : 04/05/13 07:58             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130405_001     RCCV       QUALITY CONTROL CHEC                          04/05/13 07:58    1.0    1                     

002     2_20130405_002     RIB        BACKGROUND CONTAMINA                          04/05/13 08:59    1.0                          

003     2_20130405_003     SAMPLE     243724-002               Soil       195921    04/05/13 09:39    1.0                          

004     2_20130405_004     MSS        243724-003               Soil       195921    04/05/13 10:50    1.0                          

005     2_20130405_005     SAMPLE     243724-004               Soil       195921    04/05/13 12:10    1.0                 MASS-    

006     2_20130405_006     SDUP       QC679776                 Soil       195921    04/05/13 13:05    1.0                          

007     2_20130405_007     SAMPLE     243724-005               Soil       195921    04/05/13 14:18    1.0                 MASS-    

008     2_20130405_008     X          RBSC                                          04/05/13 17:01    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513141578

Instrument : HPGE02                           Begun : 04/08/13 07:38             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130408_001     RCCV       QUALITY CONTROL CHEC                          04/08/13 07:38    1.0    1                     

002     2_20130408_002     RIB        BACKGROUND CONTAMINA                          04/08/13 07:54    1.0                          

003     2_20130408_003     SAMPLE     243724-011               Soil       195921    04/08/13 08:17    1.0                          

004     2_20130408_004     MSS        243900-002               Soil       196333    04/08/13 09:07    1.0                          

005     2_20130408_005     SAMPLE     243900-004               Soil       196333    04/08/13 09:58    1.0                          

006     2_20130408_006     IDUP       QC680646                 Soil       196333    04/08/13 12:05    1.0                          

007     2_20130408_007     SAMPLE     243725-002               Soil       195921    04/08/13 13:08    1.0                          

008     2_20130408_008     SAMPLE     243724-007               Soil       195921    04/08/13 13:58    1.0                          

009     2_20130408_009     SAMPLE     243724-008               Soil       195921    04/08/13 14:58    1.0                          

010     2_20130408_010     IDUP       QC683533                 Soil       196775    04/08/13 20:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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Gamma Sample Preparation Summary
as of 09-APR-2013 19:12

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   

Page 2 of 2
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



385 of 385

Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609F: 

SDG# 

243725 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609FCov_HPSCTO12.wpd 



•••••••••••••• 
LDC: 

• Field QC Samples 

Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Ko g 
Project Manager/Chemist 

29609FCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609FCov _HPSCTO12. wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

26-Feb-2013 12-PE-E077 4-23 243725-005 N GEN PREP HASL 300 4 

26-Feb-2013 12-PE-E077 4-24 243725-006 N GEN PREP HASL 300 4 

26-Feb-2013 12-PE-E077 4-20 243725-002 N GEN PREP HASL 300 4 

26-Feb-2013 12-PE-E0774-21 243725-003 N GEN PREP HASL 300 4 

26-Feb-2013 12-PE-E0774-19 243725-001 N GEN PREP HASL 300 4 

26-Feb-2013 12-PE-E077 4-22 243725-004 N GEN PREP HASL 300 4 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609FCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243725 

EDD Filename: 243725 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609FCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29609FCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243725 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609FCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609F35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

February 26, 2013 

May 8, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243725 

Sample Identification 

12-PE-E077 4-19 
12-PE-E077 4-20 
12-PE-E077 4-21 
12-PE-E077 4-22 
12-PE-E077 4-23 
12-PE-E077 4-24 

V:\LOGIN\FWTTEC\HUNTERS POINT\29609F35_FW4.DOC 1 



Introduction 

This data review covers 6 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609F35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609F35_FW4. DOC 3 



XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FW TTECIHUNTERS POINT\29609F35_FW4.DOC 4 



Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243725 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243725 

No Sample Data Qualified in this SDG 

V:ILOGIN\FW TTEC\HUNTERS POINT129609F35_FW4.DOC 5 



LDC #: 29609F35 

SDG #: 243725 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: S /7 / l) 
Page:~of_)_ 

Reviewer:~ 
2nd Reviewer:---1d,_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa A[ea 

I. Technical holdinq times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII 
i=;-1.J ,._, __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: .so:\ 

1 12-PE-E077 4-19 11 

2 12-PE-E077 4-20 12 

3 12-PE-E077 4-21 13 

4 12-PE-E077 4-22 14 

5 12-PE-E077 4-23 15 

6 12-PE-E077 4-24 16 

7 17 

8 18 

9 19 

10 20 

I I Cammeat~ 

A Samplino dates: °' I 0\ 0 /() 
A 
A 
,,4 

!'I Ni ~/J --r<f'CJ1..,.~ 

N c_ cs ~ 

A- I[') 
A 
A 
t()r 
IV, 
/\/ 

ND= No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 40 

Notes: ____________________________________ _ 

29609F35W.wpd 

I 



~ l \C(jL-\ \ . 
LDC#:.____ !) VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SE'l2.-c~ 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holdina times were met. ~· 

11. Calibration 

Were all instruments and detectors calibration as reauired? 

Were NIST traceable standards used for all calibrations? 

Was the check source identified by activity and radionuclide? 
./ 

Were check sources including background counts analyzed at the requiried I/ r, 
frequency and within laboratorv control limits? 

Ill. Blanks 

Were blank analyses performed as reauired? / 

Were any activities detected in the blanks greater than the minimum detectable /'"" 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate 
which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. ,.--- ----

Were the MS percent recoveries (¾R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action ---was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? 
.,,---'-

Were all duplicate sample duplicate error rations (DER) <1.42?. 
7 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? /' 
1--

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) / 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samole? .,,---

Were tracer/carrier recoveries within the QC limits? / 

VII. Reqional Quality Assurance and Quality Control 

Were oerforrnance evaluation (PE) samples performed? ~ 

Were the performance evaluation /PE) samples within the acceptance limits? / 

VIII. Sample Result Verification 

/ 
'-

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? v 
Were the Minimum Detectable Activities /MDAl < RL? / 

RAD-EPAIVversion 1.0 

'--

,_ 

,_ 

-

Page:_i_of2_ 
Reviewer: cR., 

2nd Reviewer: \c--:-::::::' 

Findinqs/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~· 

X. Field duplicates 

Field duplicate pairs were identified in this SDG. --
Target analytes were detected in the field duplicates. 

..-

XI. Field blanks 

Field blanks were identified in this SDG. ~ 

Target analytes were detected in the field blanks. 
/ 

RAD-EPA. IV version 1. 0 

'"' 

'7 L
Page:_~_ f 

Reviewer:~ 
2nd Reviewer: \ ;z: 

Findings/Comments 



METHOD: Radiochemistry (Method: se_e___ Q:jv<:'./L-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: ~ of_\_ 

Reviewer~ 
2nd Reviewer: [r-........ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

·%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-DI x 100 
(S+D)/2 

Sample ID 

tCS 

rJ 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample Rv<~ 
Matrix spike sample 

Duplicate RPO 

Chemical recovery 

I 8ecalc11lated 

Found/S (units) True/D (units) I %R orRPD 

~-LL l~ lo;> 

II 

Re!;!Oded 

I 
Acceptable 

%RorRPD {YIN) 

l03 1 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#:~9bcAf ~_5 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: Jee... CovVL.---

Page:_l_of_~ _ 

Reviewer: C(L 
2nd reviewer: b =-- .-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ________ \,_(_-_\..--_I o _____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E X SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample ID 

\ 

Recalculation: 

Analyte 

G~~-'Z-l L-, 
~1-7-\'-( 
\? b~ L \ 'J.-_ 

(Pb~L--l~ 
K->-0 

~<tz"?,U 

7 1~1Cli 
--f \\-, L.-) "L 
~'0--'1)~ 

Reported 
Concentration 

( pt;fc;) 

1,0~) 

0.6~1 
n,6~6 
(),6'1) 

\ \ 'y 
Q.b':fJ' 
o-U1 

0 ,<i:;U 

lJ ~ 

Calculated 
Concentration Acceptable 

(~C/k) (Y/N) 

1.01 v 
( 

O.b~Cj 

6.6~6 
6-b'7) 
1L~ 

0.lv~'1 
r')% 7 
(5.~ 

I 1~ ~(....-

Note: ______________________________________ _ 

RECALC.35 





Laboratory Job Number 243725
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0774-19       243725-001
12-PE-E0774-20       243725-002
12-PE-E0774-21       243725-003
12-PE-E0774-22       243725-004
12-PE-E0774-23       243725-005
12-PE-E0774-24       243725-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/09/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243725
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/12/13
Samples Received:         02/26/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/12/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

No analytical problems were encountered.

Page 1 of 1
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Chain of Custody

3 of 283



4 of 283

r■;;;:) TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

SanDlego,CA92101 't"f" 
Project Name 

Radiological Screening Yard 

Project Location 
HUNTERS fOINT 

m~:rN~me l 
r-t'' \1 ltnu <,-

Proj~t Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PE-E0774-19 2/26/2013 

12-PE-E0774-20 2/26/2013 

12-PE-E077 4-21 2/26/2013 

12-PE-E0774-22 2/26/2013 

12-PE-E0774-23 2/26/2013 

12-PE-E077 4-24 2/26/2013 

Chain-of-Custody Record PAD 01366 

PO Number G s A LABORATORY NAME 

N/A A R L 
Project Number M 9 p ONSITE - Curtis & 

40440012 M 0 H Tompkins, LTD. 
A A 

Airbill Number s LABORATORY ID ·,Al>. 
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Project Contact Phone E 
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TIME Containers LEVEL TYPE 
T 
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T 

1"3(:;)... 
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1~1'3 1 2 S1 ~ □ □ 
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·LABORATORY INSTRUCTIONS/COMMENTS 

c...•:·,7 
Date COMPOSITE DESCRIPTION 

Time Company 
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Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-19                Received:        02/26/13                      
Lab ID:          243725-001                    Prepared:        03/05/13 09:13                
Matrix:          Soil                          Analyzed:        04/08/13 12:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.00664 U       0.172          0.141             0.9     
Bismuth-212                          1.07            0.395          0.160                     
Bismuth-214                          0.639           0.108          0.0453                    
Cesium-137                           0.00245 U       0.0202         0.0164            0.07    
Cobalt-60                            0.0142 U        0.0267         0.0199            0.03    
Europium-152                         0.0227 U        0.0640         0.0533            0.1     
Europium-154                         0.0167 U        0.0363         0.163             0.2     
Lead-212                             0.680           0.0833         0.0390                    
Lead-214                             0.673           0.0997         0.0411                    
Potassium-40                        11.4             1.05           0.137                     
Protactinium-234                    -0.00144 U       0.00367        0.109                     
Radium-226 (By Bismuth-214)          0.639           0.108          0.0453            0.2     
Thallium-208                         0.267           0.0519         0.0196                    
Thorium-232 (By Actinium-228)        0.826           0.136          0.0704            0.9     
Thorium-234                          1.13            1.39           1.10                      
Uranium-235                          0.0499 U        0.0358         0.160             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-20                Received:        02/26/13                      
Lab ID:          243725-002                    Prepared:        03/05/13 09:20                
Matrix:          Soil                          Analyzed:        04/08/13 13:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0340 U         0.203          0.166             0.9    
Bismuth-212                          1.40             0.609          0.297                    
Bismuth-214                          0.760            0.116          0.0463                   
Cesium-137                           0.000808 U       0.0250         0.0205            0.07   
Cobalt-60                           -0.000446 U       0.0255         0.0209            0.03   
Europium-152                         0.0772           0.0873         0.0591            0.1    
Europium-154                        -0.00799 U        0.0434         0.153             0.2    
Lead-212                             0.698            0.0919         0.0459                   
Lead-214                             0.795            0.106          0.0414                   
Potassium-40                        11.5              1.10           0.306                    
Protactinium-234                     0.0227 U         0.0445         0.113                    
Radium-226 (By Bismuth-214)          0.760            0.116          0.0463            0.2    
Thallium-208                         0.312            0.0534         0.0200                   
Thorium-232 (By Actinium-228)        0.995            0.157          0.0379            0.9    
Thorium-234                          1.00 U           0.655          1.30                     
Uranium-235                          0.0489 U         0.0320         0.164             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-21                Received:        02/26/13                      
Lab ID:          243725-003                    Prepared:        03/05/13 09:26                
Matrix:          Soil                          Analyzed:        04/08/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:04                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0258 U         0.188          0.154             0.9     
Bismuth-212                          0.629            0.459          0.318                     
Bismuth-214                          0.685            0.114          0.0470                    
Cesium-137                          -0.00145 U        0.0278         0.0228            0.07    
Cobalt-60                            0.000562 U       0.000924       0.0265            0.03    
Europium-152                         0.0130 U         0.0527         0.0782            0.1     
Europium-154                         0.0190 U         0.0661         0.139             0.2     
Lead-212                             0.785            0.0926         0.0434                    
Lead-214                             0.869            0.114          0.0466                    
Potassium-40                        11.7              1.12           0.199                     
Protactinium-234                     0.00775 U        0.0170         0.118                     
Radium-226 (By Bismuth-214)          0.685            0.114          0.0470            0.2     
Thallium-208                         0.302            0.0517         0.0192                    
Thorium-232 (By Actinium-228)        0.872            0.154          0.0836            0.9     
Thorium-234                          1.17 U           1.56           1.24                      
Uranium-235                          0.0619 U         0.0344         0.175             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-22                Received:        02/26/13                      
Lab ID:          243725-004                    Prepared:        03/05/13 09:32                
Matrix:          Soil                          Analyzed:        04/09/13 09:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:13                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0247 U        0.168          0.138             0.9     
Bismuth-212                          1.06            0.412          0.193                     
Bismuth-214                          0.516           0.0891         0.0337                    
Cesium-137                          -0.00151 U       0.0285         0.0234            0.07    
Cobalt-60                           -0.00122 U       0.00656        0.0246            0.03    
Europium-152                         0.0444 U        0.0760         0.0582            0.1     
Europium-154                         0.0557 U        0.188          0.149             0.2     
Lead-212                             0.605           0.0816         0.0386                    
Lead-214                             0.585           0.0965         0.0448                    
Potassium-40                         8.56            0.950          0.299                     
Protactinium-234                     0.0107 U        0.0319         0.0743                    
Radium-226 (By Bismuth-214)          0.516           0.0891         0.0337            0.2     
Thallium-208                         0.201           0.0447         0.0185                    
Thorium-232 (By Actinium-228)        0.752           0.164          0.0726            0.9     
Thorium-234                          0.954 U         0.617          1.15                      
Uranium-235                          0.0508 U        0.0446         0.142             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-23                Received:        02/26/13                      
Lab ID:          243725-005                    Prepared:        03/05/13 09:39                
Matrix:          Soil                          Analyzed:        04/09/13 11:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 12:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0335 U         0.171          0.139             0.9    
Bismuth-212                          0.625            0.431          0.282                    
Bismuth-214                          0.566            0.109          0.0494                   
Cesium-137                           0.000162 U       0.0241         0.0199            0.07   
Cobalt-60                           -0.00304 U        0.0299         0.0243            0.03   
Europium-152                         0.0657           0.0467         0.0573            0.1    
Europium-154                         0.0162 U         0.0625         0.162             0.2    
Lead-212                             0.604            0.0843         0.0422                   
Lead-214                             0.677            0.103          0.0453                   
Potassium-40                        13.7              1.17           0.285                    
Protactinium-234                     0.0410 U         0.0803         0.107                    
Radium-226 (By Bismuth-214)          0.566            0.109          0.0494            0.2    
Thallium-208                         0.233            0.0461         0.0191                   
Thorium-232 (By Actinium-228)        0.781            0.137          0.0594            0.9    
Thorium-234                          0.873 U          0.726          1.11                     
Uranium-235                          0.0419 U         0.0355         0.157             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-24                Received:        02/26/13                      
Lab ID:          243725-006                    Prepared:        03/05/13 09:45                
Matrix:          Soil                          Analyzed:        04/09/13 11:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 12:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00576 U       0.182          0.150            0.9     
Bismuth-212                           1.30            0.531          0.257                    
Bismuth-214                           0.731           0.108          0.0386                   
Cesium-137                            0.00361 U       0.0269         0.0218           0.07    
Cobalt-60                             0.00699 U       0.0289         0.0229           0.03    
Europium-152                          0.0298 U        0.0689         0.0610           0.1     
Europium-154                         -0.0734 U        0.241          0.191            0.2     
Lead-212                              0.762           0.0962         0.0481                   
Lead-214                              0.948           0.111          0.0476                   
Potassium-40                         13.1             1.16           0.175                    
Protactinium-234                      0.0139 U        0.0297         0.111                    
Radium-226 (By Bismuth-214)           0.731           0.108          0.0386           0.2     
Thallium-208                          0.306           0.0564         0.0210                   
Thorium-232 (By Actinium-228)         1.06            0.184          0.0928           0.9     
Thorium-234                           1.02 U          0.792          1.17                     
Uranium-235                           0.118 U         0.0584         0.166            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:28:22

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0084 +0.250121*Channel -1.81771e-008*Channel**2

FWHM (ch) =   2.9728 +0.001266*Channel -7.1586e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.80 -0.02%      0.89     0.89   -0.85%
978.25      244.70   244.65  0.02%      1.05     1.04    1.63%

1376.68      344.28   344.29 -0.00%      1.14     1.15   -0.30%
3114.97      778.90   778.94 -0.00%      1.52     1.56   -2.23%
3855.45      964.08   964.05  0.00%      1.73     1.70    1.91%
5631.68     1408.01  1408.02 -0.00%      1.95     1.96   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:30:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250129*Channel -1.92343e-008*Channel**2

FWHM (ch) =   3.0985 +0.001049*Channel -2.91699e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.00      121.78   121.80 -0.01%      0.89     0.90   -1.45%
978.24      244.70   244.66  0.02%      1.03     1.02    0.75%

1376.67      344.28   344.30 -0.01%      1.13     1.12    0.32%
3114.99      778.90   778.95 -0.01%      1.56     1.52    2.82%
3855.33      964.08   964.03  0.00%      1.62     1.68   -3.33%
5631.66     1408.01  1408.02 -0.00%      2.03     2.02    0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:49:35

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0477 +0.250283*Channel -5.16831e-008*Channel**2

FWHM (ch) =   3.0699 +0.001028*Channel -4.25652e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.89 -0.09%      0.88     0.89   -0.94%
977.49      244.70   244.65  0.02%      1.02     1.01    0.78%

1375.26      344.28   344.15  0.04%      1.10     1.10    0.12%
3114.30      778.90   779.00 -0.01%      1.48     1.46    0.85%
3854.80      964.08   964.07  0.00%      1.58     1.60   -1.13%
5631.98     1408.01  1408.00  0.00%      1.88     1.87    0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:48:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1176 +0.250276*Channel -5.17919e-008*Channel**2

FWHM (ch) =   3.1928 +0.000854*Channel -6.78116e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.91     0.90    1.33%
977.25      244.70   244.65  0.02%      1.00     1.01   -0.86%

1375.03      344.28   344.16  0.04%      1.08     1.09   -1.22%
3114.04      778.90   778.98 -0.01%      1.47     1.45    1.52%
3854.70      964.08   964.09 -0.00%      1.58     1.60   -0.83%
5631.86     1408.01  1407.99  0.00%      1.94     1.94    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:17:32
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:19:57
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.36      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.57      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:38:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:37:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130408002_BG                                                              
Acquired: 4/8/2013 07:38:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130409002_BG                                                              
Acquired: 4/9/2013 07:37:26
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.04      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130408002_BG                                                              
Acquired: 4/8/2013 07:54:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.19      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130409002_BG                                                              
Acquired: 4/9/2013 07:57:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.04      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503141557

Instrument : HPGE01                           Begun : 04/08/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130408_001  RCCV    QUALITY CONTROL CHEC               04/08/13 07:17 1.0 1          
002  1_20130408_002  RIB     BACKGROUND CONTAMINA               04/08/13 07:38 1.0            
003  1_20130408_003  SAMPLE  243724-012           Soil   195921 04/08/13 08:18 1.0            
004  1_20130408_004  SAMPLE  243900-001           Soil   196333 04/08/13 09:05 1.0            
005  1_20130408_005  SAMPLE  243900-003           Soil   196333 04/08/13 09:56 1.0            
006  1_20130408_006  SAMPLE  243725-001           Soil   195921 04/08/13 12:02 1.0            
007  1_20130408_007  SAMPLE  243725-003           Soil   195921 04/08/13 13:09 1.0            
008  1_20130408_008  SAMPLE  243724-006           Soil   195921 04/08/13 13:56 1.0            
009  1_20130408_009  SAMPLE  243724-009           Soil   195921 04/08/13 14:57 1.0            
010  1_20130408_010  IDUP    QC683538             Soil   196773 04/08/13 20:08 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503142999

Instrument : HPGE01                           Begun : 04/09/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:19 1.0 1          
002  1_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:37 1.0            
003  1_20130409_003  IDUP    QC683532             Soil   196774 04/09/13 08:03 1.0            
004  1_20130409_004  SAMPLE  243724-010           Soil   195921 04/09/13 09:22 1.0            
005  1_20130409_005  SAMPLE  243725-006           Soil   195921 04/09/13 11:18 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513141578

Instrument : HPGE02                           Begun : 04/08/13 07:38             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130408_001     RCCV       QUALITY CONTROL CHEC                          04/08/13 07:38    1.0    1                     

002     2_20130408_002     RIB        BACKGROUND CONTAMINA                          04/08/13 07:54    1.0                          

003     2_20130408_003     SAMPLE     243724-011               Soil       195921    04/08/13 08:17    1.0                          

004     2_20130408_004     MSS        243900-002               Soil       196333    04/08/13 09:07    1.0                          

005     2_20130408_005     SAMPLE     243900-004               Soil       196333    04/08/13 09:58    1.0                          

006     2_20130408_006     IDUP       QC680646                 Soil       196333    04/08/13 12:05    1.0                          

007     2_20130408_007     SAMPLE     243725-002               Soil       195921    04/08/13 13:08    1.0                          

008     2_20130408_008     SAMPLE     243724-007               Soil       195921    04/08/13 13:58    1.0                          

009     2_20130408_009     SAMPLE     243724-008               Soil       195921    04/08/13 14:58    1.0                          

010     2_20130408_010     IDUP       QC683533                 Soil       196775    04/08/13 20:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513143017

Instrument : HPGE02                           Begun : 04/09/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:37 1.0 1          
002  2_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:57 1.0            
003  2_20130409_003  IDUP    QC683531             Soil   196772 04/09/13 08:15 1.0            
004  2_20130409_004  SAMPLE  243725-004           Soil   195921 04/09/13 09:23 1.0            
005  2_20130409_005  SAMPLE  243725-005           Soil   195921 04/09/13 11:19 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 09-APR-2013 19:13

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-19                Received:        02/26/13                      
Lab ID:          243725-001                    Prepared:        03/05/13 09:13                
Matrix:          Soil                          Analyzed:        04/08/13 12:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.00664 U       0.172          0.141             0.9     
Bismuth-212                          1.07            0.395          0.160                     
Bismuth-214                          0.639           0.108          0.0453                    
Cesium-137                           0.00245 U       0.0202         0.0164            0.07    
Cobalt-60                            0.0142 U        0.0267         0.0199            0.03    
Europium-152                         0.0227 U        0.0640         0.0533            0.1     
Europium-154                         0.0167 U        0.0363         0.163             0.2     
Lead-212                             0.680           0.0833         0.0390                    
Lead-214                             0.673           0.0997         0.0411                    
Potassium-40                        11.4             1.05           0.137                     
Protactinium-234                    -0.00144 U       0.00367        0.109                     
Radium-226 (By Bismuth-214)          0.639           0.108          0.0453            0.2     
Thallium-208                         0.267           0.0519         0.0196                    
Thorium-232 (By Actinium-228)        0.826           0.136          0.0704            0.9     
Thorium-234                          1.13            1.39           1.10                      
Uranium-235                          0.0499 U        0.0358         0.160             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243725-001                   Client ID : 12-PE-E0774-19        

Seqnum : 1503141557006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130408_006                                Batch         : 195921                       Time      : 08-APR-2013 12:02     

Cal    : 08-APR-2013 07:28:22,09-JAN-2013 09:04:01     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00664          0.141       0.9      .17166           .17166           -0.018       u        

Bismuth-212                         1.07              0.160                .39456           .39835           0.11         u        

Bismuth-214                         0.639             0.0453               .10762           .11148           -0.0030      u        

Cesium-137                          0.00245           0.0164      0.07     .020246          .020246          -0.00075     u        

Cobalt-60                           0.0142            0.0199      0.03     .026707          .026715          0.00053      u        

Europium-152                        0.0227            0.0533      0.1      .06398           .063993          0.011        u        

Europium-154                        0.0167            0.163       0.2      .036337          .036347          0.0037       u        

Lead-212                            0.680             0.0390               .083307          .10051           0.022        u        

Lead-214                            0.673             0.0411               .099735          .10653           0.016        u        

Potassium-40                        11.4              0.137                1.0464           1.1939           -0.15        u        

Protactinium-234                    -0.00144          0.109                .0036674         .0036848         0.011        u        

Radium-226 (By Bismuth-214)         0.639             0.0453      0.2      .10762           .11148           -0.0030      u        

Thallium-208                        0.267             0.0196               .051923          .054717          0.0078       u        

Thorium-232 (By Actinium-228)       0.826             0.0704      0.9      .13591           .1485            -0.018       u        

Thorium-234                         1.13              1.10                 1.3928           1.3969           0.0042       u        

Uranium-235                         0.0499            0.160       0.18     .035783          .035926          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503141557006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-19          
Sample Description: 243725-001, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130408_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:12           Live Time: 2700   sec

Acquisition Time: 4/8/2013 12:02:42         Real Time: 2702   sec
Analysis Time: 4/8/2013 12:47            Dead Time: 0.07   %

Analysis Quantity: 3.420E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.257E-01      1.359E-01      1.485E-01      7.043E-02
Am-241    #AB   -6.645E-03      1.717E-01      1.717E-01      1.411E-01
Bi-212           1.071E+00      3.946E-01      3.984E-01      1.599E-01
Bi-214           6.390E-01      1.076E-01      1.115E-01      4.533E-02
Co-60     #AB    1.421E-02      2.671E-02      2.672E-02      1.993E-02
Cs-137    #AB    2.450E-03      2.025E-02      2.025E-02      1.636E-02
Eu-152    #AB    2.269E-02      6.398E-02      6.399E-02      5.334E-02
Eu-154    #AB    1.670E-02      3.634E-02      3.635E-02      1.632E-01
K-40             1.144E+01      1.046E+00      1.194E+00      1.373E-01
Pa-234    #AB   -1.437E-03      3.667E-03      3.685E-03      1.087E-01
Pb-212           6.800E-01      8.331E-02      1.005E-01      3.900E-02
Pb-214           6.726E-01      9.973E-02      1.065E-01      4.110E-02
Ra-226           8.524E-01      5.892E-01      5.921E-01      4.134E-01
Th-234    #      1.128E+00      1.393E+00      1.397E+00      1.097E+00
Tl-208           2.674E-01      5.192E-02      5.472E-02      1.962E-02
U-235     #AB    4.987E-02      3.578E-02      3.593E-02      1.599E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.768E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Sample description                                             
243725-001, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408_006.An1

Acquisition information
Start time:                 4/8/2013 12:02:42
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4200E+02) = 

7.9026E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

47 of 283



ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1375

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.17       30.  61.74   0.82  2.102E-02    63.30   3.750  1.128E+00 Th234 

63.30   3.750  1.128E+00 Th234 
74.83      112.  18.27   0.84  3.077E-02
77.22      153.  14.55   0.84  3.253E-02
92.88       67.  28.88   0.86  4.199E-02    93.35   4.100  1.139E+00 Ac228 

93.35   5.760  8.106E-01 U235  
92.59   4.343  1.084E+00 Th234 
93.35   5.760  8.106E-01 U235  

92.92       75.  26.80   1.38  4.199E-02    93.35   4.100  1.275E+00 Ac228 
93.35   5.760  9.077E-01 U235  

123.24        3. 548.77   0.90  5.016E-02   123.07  40.400    PBC<MDA Eu154 
163.86        3. 680.92   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.915E-02 U235  
185.80       51.  35.88   0.97  4.883E-02   185.72  57.000  5.407E-02 U235  

186.21   3.555  8.678E-01 Ra226 
185.72  57.000  5.407E-02 U235  

185.95       50.  34.56   0.48  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.524E-01 Ra226 

204.44       18.  81.40   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.279E-01 U235  

209.09       30.  48.53   0.71  4.648E-02
238.60      444.   6.06   1.07  4.342E-02   238.63  43.600  6.800E-01 Pb212 
241.81       80.  20.93   0.83  4.308E-02   242.00   7.268  7.451E-01 Pb214 
277.04       23.  54.65   0.27  3.969E-02   277.37   6.600  2.592E-01 Tl208 
295.11      161.  12.65   0.96  3.815E-02   295.22  18.414  6.648E-01 Pb214 
300.29       23.  57.58   1.10  3.774E-02   300.09   3.180  5.633E-01 Pb212 
338.34      103.  16.83   1.29  3.484E-02   338.32  11.400  7.575E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.18        7. 140.96   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.93      277.   7.32   0.75  3.392E-02   351.93  35.600  6.618E-01 Pb214 
583.31      186.   9.71   1.18  2.388E-02   583.19  85.000  2.681E-01 Tl208 
609.31      237.   8.23   0.80  2.316E-02   609.31  45.490  6.443E-01 Bi214 
665.60        2. 413.26   1.46  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.49       47.  18.42   1.16  2.048E-02   727.33   6.650  1.006E+00 Bi212 
780.50        2. 291.27   1.56  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.77       11.  70.96   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.87       14.  57.28   1.62  1.821E-02   860.53  12.400  1.843E-01 Tl208 
880.52        3. 231.42   1.64  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.52        2. 353.50   1.64  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.54      136.  10.96   1.07  1.749E-02   911.20  26.200  8.660E-01 Ac228 
968.86       74.  14.36   0.88  1.674E-02   968.96  15.900  8.081E-01 Ac228 
993.66        6. 108.79   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1120.47       20.  43.84   1.80  1.507E-02  1120.29  14.910  2.568E-01 Bi214 
1174.02        1. 961.75   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1333.00        6.  93.98   1.92  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.67        2. 340.86   1.96  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      506.   4.57   1.56  1.228E-02  1460.82  10.550  1.144E+01 K40   
1764.85       34.  20.93   2.08  1.046E-02  1764.49  15.310  6.233E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.35    74.86       172.        94. 3.055E+03   44.53   0.778  -        
308.91    77.26       218.       132. 4.046E+03   38.26   0.895  -        
836.04   209.09        91.        30. 6.454E+02   97.07   0.713 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.59    63.17       161.        30.     0.011   123.48   0.823s
Th-234    379.52    94.91       140.        -2.    -0.001  1426.90   0.858s
Ac-228    373.27    93.35       143.        75.     0.028    53.59   1.378D
U-235     373.27    93.35       154.        67.     0.025    57.76   0.859D
Eu-154    492.76   123.24       173.         3.     0.001  1097.55   0.895s
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    524.63   131.21       218.       -17.    -0.006   255.18   0.905s
U-235     574.31   143.63       173.        -8.    -0.003   445.22   0.920s
U-235     655.20   163.86       151.         3.     0.001  1361.85   0.943s
U-235     742.91   185.80       144.        51.     0.019    71.76   0.969s
Ra-226    743.53   185.95       110.        50.     0.019    69.13   0.479s
U-235     817.45   204.44       102.        18.     0.007   162.80   0.991s
Pb-212    954.04   238.60       117.       440.     0.163    12.12   1.070 
Pb-214    966.87   241.81        92.        80.     0.030    41.86   0.831 
Tl-208   1107.73   277.04        60.        23.     0.009   109.30   0.274s
Pb-214   1180.00   295.11        83.       160.     0.059    25.29   0.960s
Pb-212   1200.72   300.29        90.        23.     0.009   115.16   1.098s
Ac-228   1352.85   338.34        70.       103.     0.038    33.66   1.286 
Eu-152   1376.21   344.18        51.         7.     0.003   281.93   1.145s
Pb-214   1407.20   351.93        53.       273.     0.101    14.63   0.748s
Tl-208   2332.54   583.31        34.       186.     0.069    19.42   1.181 
Bi-214   2436.51   609.31        49.       232.     0.086    16.46   0.802s
Cs-137   2661.64   665.60        20.         2.     0.001   826.52   1.456s
Bi-212   2909.19   727.49        10.        47.     0.017    36.85   1.156s
Eu-152   3121.24   780.50        21.         2.     0.001   582.54   1.556s
Bi-212   3142.31   785.77        24.        11.     0.004   141.92   1.561s
Tl-208   3442.69   860.87        26.        14.     0.005   114.56   1.621s
Eu-154   3492.06   873.21        27.        -1.     0.000  1476.64   1.630s
Pa-234   3521.31   880.52        29.         3.     0.001   462.83   1.636s
Pa-234   3533.30   883.52        28.         2.     0.001   706.99   1.638s
Ac-228   3645.38   911.54        22.       136.     0.050    21.91   1.067s
Pa-234   3770.14   942.73        22.        -3.    -0.001   477.09   1.685s
Eu-152   3864.99   966.44        79.       -20.    -0.007   131.92   1.698s
Ac-228   3874.70   968.86        12.        74.     0.027    28.73   0.875s
Eu-154   3973.89   993.66        16.         6.     0.002   217.59   1.720s
Bi-214   4481.20  1120.47        27.        20.     0.007    87.68   1.802s
Co-60    4695.46  1174.02        21.         1.     0.000  1923.49   1.834s
Co-60    5331.53  1333.00        14.         6.     0.002   187.97   1.922s
Eu-152   5634.27  1408.67        16.         2.     0.001   681.72   1.958s
K-40     5842.83  1460.79         7.       506.     0.187     9.15   1.557 
Bi-214   7059.64  1764.85         8.        34.     0.013    41.86   2.085s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.2570E-01                                      5.12E+12             
911.20 8.660E-01  (  7.043E-02 1.10E+01 2.62E+01 G  
968.96 8.081E-01  (  8.687E-02 1.44E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 7.575E-01  (  1.439E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 1.275E+00 +   4.737E-01 2.68E+01 4.10E+00 XA 

Am-241   I  -6.6447E-03                                      1.58E+05             
59.54-6.645E-03 &(  1.411E-01 1.29E+03 3.59E+01 G  

Bi-212   N   1.0708E+00                                      5.12E+12             
727.33 1.006E+00  (  1.599E-01 1.84E+01 6.65E+00 G  
785.37 1.461E+00 ?(  1.543E+00 7.10E+01 1.11E+00 G  

1620.74 4.112E-02 %   1.170E+00 1.74E+03 1.51E+00 G  

Bi-214   N   6.3903E-01                                      5.84E+05             
609.31 6.443E-01  (P 4.533E-02 8.23E+00 4.55E+01 G  

1120.29 2.568E-01 -   1.591E-01 4.38E+01 1.49E+01 G  
1764.49 6.233E-01 ?(  1.236E-01 2.09E+01 1.53E+01 G  

Co-60    T   1.4209E-02                                      1.93E+03             
1332.49 1.421E-02 ?(  1.993E-02 9.40E+01 1.00E+02 G  
1173.23 1.386E-03 &   2.179E-02 9.62E+02 9.98E+01 G  

Cs-137   I   2.4496E-03                                      1.10E+04             
661.66 2.450E-03 ?(  1.636E-02 4.13E+02 8.50E+01 G  

Eu-152   I   2.2694E-02                                      4.94E+03             
344.28 2.379E-02 ?(  5.334E-02 1.41E+02 2.66E+01 G  
121.78-2.083E-03 %   6.058E-02 1.77E+03 2.84E+01 G  
778.90 2.636E-02 ?(  1.232E-01 2.91E+02 1.30E+01 G  
964.08-2.442E-01 +   2.498E-01 6.60E+01 1.45E+01 G  

1112.08 0.000E+00 -   1.944E-01 1.00E+03 1.34E+01 G  
1408.01 1.901E-02 ?(  1.040E-01 3.41E+02 2.09E+01 G  

Eu-154   I   1.6700E-02                                      3.14E+03             
873.18-1.354E-02 ?(  1.632E-01 7.38E+02 1.22E+01 G  
123.07 4.967E-03 ?(  4.469E-02 5.49E+02 4.04E+01 G  

1274.43 0.000E+00 -   5.288E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   2.126E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   1.397E-01 1.00E+03 1.79E+01 G  
996.25 9.690E-02 &(  1.602E-01 1.09E+02 1.05E+01 G  

K-40     N   1.1438E+01                                      4.57E+11             
1460.82 1.144E+01  (  1.373E-01 4.57E+00 1.06E+01 G  

Pa-234   N  -1.4372E-03                                      1.63E+12             
131.30-5.268E-02 ?(  1.087E-01 1.28E+02 1.82E+01 G  
569.50 0.000E+00 +   1.808E-01 1.00E+03 9.30E+00 G  
946.00-3.669E-02 +   1.397E-01 2.39E+02 1.35E+01 G  
880.52 5.230E-02 ?(  1.938E-01 2.31E+02 1.05E+01 G  
883.24 3.653E-02 ?(  2.088E-01 3.53E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 12:47:51
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.8004E-01                                      5.12E+12             
238.63 6.800E-01  (P 3.900E-02 6.06E+00 4.36E+01 G  
300.09 5.633E-01 & P 5.398E-01 5.76E+01 3.18E+00 G  

Pb-214   N   6.7260E-01                                      5.84E+05             
351.93 6.618E-01  (P 4.110E-02 7.32E+00 3.56E+01 G  
295.22 6.648E-01 *(P 8.872E-02 1.26E+01 1.84E+01 G  
242.00 7.451E-01  (P 2.093E-01 2.09E+01 7.27E+00 G  

Ra-226   N   8.5240E-01                                      5.84E+05             
186.21 8.524E-01  (  4.134E-01 3.46E+01 3.56E+00 G  

Th-234   N   1.1280E+00                                      1.63E+12             
63.30 1.128E+00  (  1.097E+00 6.17E+01 3.75E+00 G  
92.59-3.819E-02 -   4.471E-01 7.13E+02 4.34E+00 G  

Tl-208   N   2.6742E-01                                      5.12E+12             
583.19 2.681E-01  (  1.962E-02 9.71E+00 8.50E+01 G  
277.37 2.592E-01  (  2.013E-01 5.46E+01 6.60E+00 G  
860.53 1.843E-01 -   1.542E-01 5.73E+01 1.24E+01 G  

U-235    N   4.9867E-02                                      2.57E+11             
143.77-4.413E-02 ?(  1.599E-01 2.23E+02 1.09E+01 G  
205.32 2.279E-01 &(  2.928E-01 8.14E+01 5.02E+00 G  
163.36 2.915E-02 &(  3.256E-01 6.81E+02 5.08E+00 G  
185.72 5.407E-02  (  2.945E-02 3.59E+01 5.70E+01 G  

Energy duplication    
93.35 8.106E-01 *   3.495E-01 2.89E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.17       161.        30.     0.011   123.48   1.128E+00   
Th-234      94.91       140.        -2.    -0.001  1426.90  -3.819E-02   
U-235       93.35       154.        67.     0.025    57.76   8.106E-01   
Eu-154     123.24       173.         3.     0.001  1097.55   4.967E-03   
Pa-234     131.21       218.       -17.    -0.006   255.18  -5.268E-02   
U-235      143.63       173.        -8.    -0.003   445.22  -4.413E-02   
U-235      163.86       151.         3.     0.001  1361.85   2.915E-02   
U-235      185.80       144.        51.     0.019    71.76   5.407E-02   
U-235      204.44       102.        18.     0.007   162.80   2.279E-01   
Eu-152     344.18        51.         7.     0.003   281.93   2.379E-02   
Cs-137     665.60        20.         2.     0.001   826.52   2.450E-03   
Eu-152     780.50        21.         2.     0.001   582.54   2.636E-02   
Eu-154     873.21        27.        -1.     0.000  1476.64  -1.354E-02   
Pa-234     880.52        29.         3.     0.001   462.83   5.230E-02   
Pa-234     883.52        28.         2.     0.001   706.99   3.653E-02   
Pa-234     942.73        22.        -3.    -0.001   477.09  -3.669E-02   
Eu-152     966.44        79.       -20.    -0.007   131.92  -2.442E-01   
Eu-154     993.66        16.         6.     0.002   217.59   9.690E-02   
Co-60     1174.02        21.         1.     0.000  1923.49   1.386E-03   
Co-60     1333.00        14.         6.     0.002   187.97   1.421E-02   
Eu-152    1408.67        16.         2.     0.001   681.72   1.901E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.2570E-01    8.2570E-01   1.3591E-01    1.4850E-01  7.043E-02
Am-241 #A   -6.6435E-03   -6.6447E-03   1.7166E-01    1.7166E-01  1.411E-01
Bi-212       1.0708E+00    1.0708E+00   3.9456E-01    3.9835E-01  1.599E-01
Bi-214       6.3900E-01    6.3903E-01   1.0762E-01    1.1148E-01  4.533E-02
Co-60  #A    1.4001E-02    1.4209E-02   2.6707E-02    2.6715E-02  1.993E-02
Cs-137 #A    2.4432E-03    2.4496E-03   2.0246E-02    2.0246E-02  1.636E-02
Eu-152 #A    2.2564E-02    2.2694E-02   6.3980E-02    6.3993E-02  5.334E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_006.An1               

Eu-154 #A    1.6550E-02    1.6700E-02   3.6337E-02    3.6347E-02  1.632E-01
K-40         1.1438E+01    1.1438E+01   1.0464E+00    1.1939E+00  1.373E-01
Pa-234 #A   -1.4372E-03   -1.4372E-03   3.6674E-03    3.6848E-03  1.087E-01
Pb-212       6.8004E-01    6.8004E-01   8.3307E-02    1.0051E-01  3.900E-02
Pb-214       6.7257E-01    6.7260E-01   9.9735E-02    1.0653E-01  4.110E-02
Ra-226       8.5236E-01    8.5240E-01   5.8923E-01    5.9206E-01  4.134E-01
Th-234 #     1.1280E+00    1.1280E+00   1.3928E+00    1.3969E+00  1.097E+00
Tl-208       2.6742E-01    2.6742E-01   5.1923E-02    5.4717E-02  1.962E-02
U-235  #A    4.9867E-02    4.9867E-02   3.5783E-02    3.5926E-02  1.599E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.645E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.6446299E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-20                Received:        02/26/13                      
Lab ID:          243725-002                    Prepared:        03/05/13 09:20                
Matrix:          Soil                          Analyzed:        04/08/13 13:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0340 U         0.203          0.166             0.9    
Bismuth-212                          1.40             0.609          0.297                    
Bismuth-214                          0.760            0.116          0.0463                   
Cesium-137                           0.000808 U       0.0250         0.0205            0.07   
Cobalt-60                           -0.000446 U       0.0255         0.0209            0.03   
Europium-152                         0.0772           0.0873         0.0591            0.1    
Europium-154                        -0.00799 U        0.0434         0.153             0.2    
Lead-212                             0.698            0.0919         0.0459                   
Lead-214                             0.795            0.106          0.0414                   
Potassium-40                        11.5              1.10           0.306                    
Protactinium-234                     0.0227 U         0.0445         0.113                    
Radium-226 (By Bismuth-214)          0.760            0.116          0.0463            0.2    
Thallium-208                         0.312            0.0534         0.0200                   
Thorium-232 (By Actinium-228)        0.995            0.157          0.0379            0.9    
Thorium-234                          1.00 U           0.655          1.30                     
Uranium-235                          0.0489 U         0.0320         0.164             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243725-002                   Client ID : 12-PE-E0774-20        

Seqnum : 1513141578007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130408_007                                Batch         : 195921                       Time      : 08-APR-2013 13:08     

Cal    : 08-APR-2013 07:49:35,09-JAN-2013 12:22:14     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329 g                        Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0340           0.166       0.9      .20312           .20314           -0.018       u        

Bismuth-212                         1.40              0.297                .60867           .61286           0.11         u        

Bismuth-214                         0.760             0.0463               .11592           .12096           -0.0030      u        

Cesium-137                          0.000808          0.0205      0.07     .024957          .024957          -0.00075     u        

Cobalt-60                           -0.000446         0.0209      0.03     .025471          .025471          0.00053      u        

Europium-152                        0.0772            0.0591      0.1      .087306          .087418          0.011        u        

Europium-154                        -0.00799          0.153       0.2      .043378          .04338           0.0037       u        

Lead-212                            0.698             0.0459               .091874          .10849           0.022        u        

Lead-214                            0.795             0.0414               .10578           .11466           0.016        u        

Potassium-40                        11.5              0.306                1.1027           1.2442           -0.15        u        

Protactinium-234                    0.0227            0.113                .044541          .044898          0.011        u        

Radium-226 (By Bismuth-214)         0.760             0.0463      0.2      .11592           .12096           -0.0030      u        

Thallium-208                        0.312             0.0200               .053385          .057051          0.0078       u        

Thorium-232 (By Actinium-228)       0.995             0.0379      0.9      .15719           .17293           -0.018       u        

Thorium-234                         1.00              1.30                 .65535           .66216           0.0042       u        

Uranium-235                         0.0489            0.164       0.18     .032006          .03216           0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513141578007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-20          
Sample Description: 243725-002, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130408_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:02           Live Time: 2700   sec

Acquisition Time: 4/8/2013 13:08:16         Real Time: 2704   sec
Analysis Time: 4/8/2013 13:53            Dead Time: 0.15   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.949E-01      1.572E-01      1.729E-01      3.788E-02
Am-241    #AB   -3.402E-02      2.031E-01      2.031E-01      1.658E-01
Bi-212           1.396E+00      6.087E-01      6.129E-01      2.974E-01
Bi-214           7.598E-01      1.159E-01      1.210E-01      4.634E-02
Co-60     #AB   -4.463E-04      2.547E-02      2.547E-02      2.092E-02
Cs-137    #AB    8.077E-04      2.496E-02      2.496E-02      2.047E-02
Eu-152    #      7.715E-02      8.731E-02      8.742E-02      5.913E-02
Eu-154    #AB   -7.991E-03      4.338E-02      4.338E-02      1.534E-01
K-40             1.147E+01      1.103E+00      1.244E+00      3.060E-01
Pa-234    #AB    2.272E-02      4.454E-02      4.490E-02      1.134E-01
Pb-212           6.977E-01      9.187E-02      1.085E-01      4.586E-02
Pb-214           7.951E-01      1.058E-01      1.147E-01      4.142E-02
Ra-226           1.360E+00      6.883E-01      6.945E-01      4.354E-01
Th-234    #AB    1.001E+00      6.553E-01      6.622E-01      1.296E+00
Tl-208           3.117E-01      5.339E-02      5.705E-02      2.001E-02
U-235     #AB    4.890E-02      3.201E-02      3.216E-02      1.639E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.893E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:53:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408_007.An1               

Sample description                                             
243725-002, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408_007.An1

Acquisition information
Start time:                 4/8/2013 13:08:16
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2900E+02) = 

8.2149E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1038

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.22       18. 101.48   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.964E-01 Th234 
74.80      123.  16.92   0.84  2.837E-02
77.12      188.  11.76   0.85  3.011E-02
89.89       54.  32.33   0.85  3.815E-02
93.07       86.  24.58   0.51  3.990E-02    92.59   4.343  1.531E+00 Th234 

93.35   5.760  1.144E+00 U235  
93.35   4.100  1.607E+00 Ac228 
93.35   5.760  1.144E+00 U235  

93.15       66.  32.73   0.86  3.953E-02    92.59   4.343  1.178E+00 Th234 
93.35   5.760  8.798E-01 U235  
93.35   4.100  1.236E+00 Ac228 
92.59   4.343  1.178E+00 Th234 

93.16       72.  29.22   0.86  3.990E-02    92.59   4.343  1.278E+00 Th234 
93.35   5.760  9.547E-01 U235  
93.35   4.100  1.341E+00 Ac228 

99.36       36.  43.42   0.57  4.253E-02
122.89        5. 351.84   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  7.854E-03 Eu154 
162.84        6. 274.11   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.069E-02 U235  
185.85       51.  32.73   0.95  4.819E-02   185.72  57.000  5.684E-02 U235  

186.21   3.555  9.121E-01 Ra226 
185.72  57.000  5.684E-02 U235  

186.17       76.  25.31   0.40  4.815E-02   186.21   3.555  1.360E+00 Ra226 
209.20       43.  38.03   0.57  4.604E-02
238.52      484.   5.32   1.00  4.319E-02   238.63  43.600  7.725E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.46       81.  21.63   1.01  4.291E-02   242.00   7.268  7.682E-01 Pb214 
277.14        4. 381.95   1.04  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      190.  11.21   1.11  3.815E-02   295.22  18.414  8.037E-01 Pb214 
299.85       42.  30.98   0.65  3.776E-02   300.09   3.180  1.017E+00 Pb212 
338.20      103.  15.06   0.98  3.494E-02   338.32  11.400  7.869E-01 Ac228 
344.48        2. 462.47   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.68      321.   6.54   1.03  3.405E-02   351.93  35.600  7.906E-01 Pb214 
510.68      162.  10.54   1.01  2.645E-02
569.27        8. 109.99   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.16      210.   8.56   1.29  2.416E-02   583.19  85.000  3.117E-01 Tl208 
609.20      274.   7.41   1.09  2.345E-02   609.31  45.490  7.598E-01 Bi214 
727.15       71.  18.84   0.89  2.078E-02   727.33   6.650  1.563E+00 Bi212 
860.28       19.  47.75   1.53  1.851E-02   860.53  12.400  2.582E-01 Tl208 
880.82        4. 160.75   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.08      158.   8.58   1.14  1.779E-02   911.20  26.200  1.030E+00 Ac228 
945.44        2. 307.61   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.72       19.  56.58   1.60  1.710E-02   964.08  14.500  2.371E-01 Eu152 
969.08       83.  13.27   1.62  1.704E-02   968.96  15.900  9.367E-01 Ac228 

1004.63        1. 766.62   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  1.058E-02 Eu154 

1112.99        3. 236.65   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.29       82.  12.29   1.71  1.535E-02  1120.29  14.910  1.091E+00 Bi214 
1460.66      518.   4.63   1.75  1.254E-02  1460.82  10.550  1.146E+01 K40   
1764.43       23.  21.98   2.05  1.069E-02  1764.49  15.310  4.363E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.82       188.        98. 3.440E+03   46.37   0.913  -        
308.05    77.14       166.       163. 5.427E+03   28.12   0.781  -        
358.99    89.89       120.        54. 1.418E+03   64.66   0.851  -        
396.84    99.36        92.        36. 8.371E+02   86.83   0.569 AC-228  s 
835.81   209.20       102.        43. 9.340E+02   76.06   0.574 AC-228  s 

2041.08   510.68        39.       162. 6.120E+03   21.07   1.013 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.34    59.70       163.        -6.    -0.002   597.06   0.829s
Th-234    252.43    63.22       164.        18.     0.007   202.96   0.833s
Th-234    372.02    93.15       203.        66.     0.025    65.47   0.862s
U-235     372.82    93.35       186.        72.     0.027    58.44   0.863D
Ac-228    372.82    93.35       159.        86.     0.032    49.17   0.511D
Eu-152    485.73   121.61       164.        -9.    -0.003   406.23   0.891s
Eu-154    490.86   122.89       154.         5.     0.002   703.69   0.892s
Pa-234    525.80   131.63       208.       -14.    -0.005   291.09   0.900s
U-235     650.54   162.84       126.         6.     0.002   548.23   0.931s
U-235     742.50   185.85       115.        51.     0.019    65.46   0.953s
Ra-226    743.77   186.17       110.        76.     0.028    50.62   0.400s
U-235     820.91   205.47       159.        -4.    -0.001   940.89   0.972s
Pb-212    952.75   238.46       148.       432.     0.160    12.99   0.885 
Pb-214    965.38   241.62       168.        60.     0.022    63.86   1.007s
Tl-208   1107.36   277.14       123.         4.     0.002   763.89   1.040s
Pb-214   1178.91   295.04        86.       185.     0.069    22.42   1.107 
Pb-212   1198.14   299.85        58.        44.     0.016    55.62   1.061s
Ac-228   1351.46   338.20        51.       103.     0.038    30.13   0.976 
Eu-152   1376.55   344.48        58.         2.     0.001   924.94   1.101s
Pb-214   1405.35   351.68        50.       315.     0.117    13.08   1.030 
Pa-234   2275.41   569.27        35.         8.     0.003   219.97   1.297s
Tl-208   2330.93   583.16        34.       210.     0.078    17.13   1.286 
Bi-214   2435.10   609.20        49.       266.     0.099    14.82   1.094s
Eu-154   2894.20   723.98        60.        -8.    -0.003   268.56   1.421s
Bi-212   2906.85   727.15        34.        63.     0.023    43.61   0.863s
Bi-212   3139.20   785.22        36.        -2.    -0.001   942.60   1.469s
Tl-208   3439.47   860.28        34.        19.     0.007    95.51   1.525s
Eu-154   3491.27   873.22        23.        -3.    -0.001   542.84   1.534s
Pa-234   3521.68   880.82        21.         4.     0.002   321.50   1.540s
Pa-234   3539.05   885.16        23.        -4.    -0.001   375.70   1.542s
Ac-228   3642.75   911.08         6.       158.     0.058    17.16   1.139s
Pa-234   3780.24   945.44        17.         2.     0.001   615.22   1.586s
Eu-152   3857.40   964.72        49.        19.     0.007   113.16   1.599s
Ac-228   3874.85   969.08        13.        83.     0.031    26.54   1.622s
Eu-154   3981.98   995.85        18.        -2.    -0.001   629.93   1.621s
Eu-154   4017.11  1004.63        30.         1.     0.000  1533.23   1.627s
Eu-152   4450.85  1112.99        21.         3.     0.001   473.30   1.698s
Bi-214   4480.05  1120.29         9.        82.     0.030    24.58   1.707 
Co-60    4693.27  1173.55        31.        -1.    -0.001  1086.34   1.737s
Eu-154   5096.15  1274.18        22.        -3.    -0.001   521.06   1.799s
Eu-152   5630.52  1407.63        19.        -2.    -0.001   788.47   1.875s
K-40     5842.90  1460.66        33.       498.     0.185     9.26   1.745 
Bi-214   7059.87  1764.43        10.        23.     0.009    43.97   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.9488E-01                                      5.12E+12             
911.20 1.030E+00  (  3.788E-02 8.58E+00 2.62E+01 G  
968.96 9.367E-01  (  9.289E-02 1.33E+01 1.59E+01 G  
338.32 7.869E-01 -   1.271E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 1.607E+00 +   5.458E-01 2.46E+01 4.10E+00 XA 

Am-241   I  -3.4020E-02                                      1.58E+05             
59.54-3.402E-02 &(  1.658E-01 2.99E+02 3.59E+01 G  

Bi-212   N   1.3958E+00                                      5.12E+12             
727.33 1.396E+00  (  2.974E-01 2.18E+01 6.65E+00 G  
785.37-2.518E-01 &   1.931E+00 4.71E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.749E+00 1.00E+03 1.51E+00 G  

Bi-214   N   7.5978E-01                                      5.84E+05             
609.31 7.598E-01 @(P 4.634E-02 7.41E+00 4.55E+01 G  

1120.29 1.091E+00 + P 9.239E-02 1.23E+01 1.49E+01 G  
1764.49 4.363E-01 - P 1.346E-01 2.20E+01 1.53E+01 G  

Co-60    T  -4.4631E-04                                      1.93E+03             
1332.49-4.463E-04 %(  2.092E-02 2.85E+03 1.00E+02 G  
1173.23-3.070E-03 +   2.716E-02 5.43E+02 9.98E+01 G  

Cs-137   I   8.0766E-04                                      1.10E+04             
661.66 8.077E-04 %(  2.047E-02 1.55E+03 8.50E+01 G  

Eu-152   I   7.7152E-02                                      4.94E+03             
344.28 7.839E-03 &(  5.913E-02 4.62E+02 2.66E+01 G  
121.78-2.009E-02 +   6.633E-02 2.03E+02 2.84E+01 G  
778.90 3.917E-04 %   1.482E-01 2.30E+04 1.30E+01 G  
964.08 2.371E-01 ?(  2.023E-01 5.66E+01 1.45E+01 G  

1112.08 4.161E-02 ?(  1.570E-01 2.37E+02 1.34E+01 G  
1408.01-1.834E-02 +   1.168E-01 3.94E+02 2.09E+01 G  

Eu-154   I  -7.9910E-03                                      3.14E+03             
873.18-3.524E-02 ?(  1.534E-01 2.71E+02 1.22E+01 G  
123.07 7.854E-03 +   4.516E-02 3.52E+02 4.04E+01 G  

1274.43-1.641E-02 +   6.841E-02 2.61E+02 3.49E+01 G  
723.30-6.193E-02 +   1.324E-01 1.34E+02 2.00E+01 G  

1004.72 1.058E-02 &(  1.325E-01 7.67E+02 1.79E+01 G  
996.25-3.433E-02 +   1.735E-01 3.15E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1465E+01                                      4.57E+11             
1460.82 1.146E+01  (P 3.060E-01 4.63E+00 1.06E+01 G  

Pa-234   N   2.2719E-02                                      1.63E+12             
131.30-4.810E-02 ?(  1.134E-01 1.46E+02 1.82E+01 G  
569.50 1.067E-01 ?(  1.830E-01 1.10E+02 9.30E+00 G  
946.00 2.570E-02 &(  1.267E-01 3.08E+02 1.35E+01 G  
880.52 6.730E-02 &(  1.699E-01 1.61E+02 1.05E+01 G  
883.24-6.438E-02 +   1.915E-01 1.88E+02 9.70E+00 G  

Pb-212   N   6.9771E-01                                      5.12E+12             
238.63 6.977E-01  (P 4.586E-02 6.50E+00 4.36E+01 G  
300.09 1.112E+00 + P 4.493E-01 2.78E+01 3.18E+00 G  

Pb-214   N   7.9509E-01                                      5.84E+05             
351.93 7.906E-01  (P 4.142E-02 6.54E+00 3.56E+01 G  
295.22 8.037E-01  (P 9.338E-02 1.12E+01 1.84E+01 G  
242.00 5.836E-01 & P 2.949E-01 3.19E+01 7.27E+00 G  

Ra-226   N   1.3599E+00                                      5.84E+05             
186.21 1.360E+00  (  4.354E-01 2.53E+01 3.56E+00 G  

Th-234   N   1.0010E+00                                      1.63E+12             
63.30 7.964E-01 ?(  1.296E+00 1.01E+02 3.75E+00 G  
92.59 1.178E+00 *(  5.889E-01 3.27E+01 4.34E+00 G  

Tl-208   N   3.1170E-01                                      5.12E+12             
583.19 3.117E-01  (  2.001E-02 8.56E+00 8.50E+01 G  
277.37 4.820E-02 -   3.008E-01 3.82E+02 6.60E+00 G  
860.53 2.582E-01 -   1.789E-01 4.78E+01 1.24E+01 G  

U-235    N   4.8895E-02                                      2.57E+11             
143.77-2.605E-03 %(  1.639E-01 3.82E+03 1.09E+01 G  
205.32-4.983E-02 +   3.839E-01 4.70E+02 5.02E+00 G  
163.36 7.069E-02 ?(  3.156E-01 2.74E+02 5.08E+00 G  
185.72 5.684E-02  (  2.772E-02 3.27E+01 5.70E+01 G  

Energy duplication    
93.35 9.547E-01     4.206E-01 2.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.70       163.        -6.    -0.002   597.06  -3.402E-02   
Th-234      63.22       164.        18.     0.007   202.96   7.964E-01   
Th-234      93.15       203.        66.     0.025    65.47   1.178E+00   
U-235       93.35       186.        72.     0.027    58.44   9.547E-01   
Eu-152     121.61       164.        -9.    -0.003   406.23  -2.009E-02   
Eu-154     122.89       154.         5.     0.002   703.69   7.854E-03   
Pa-234     131.63       208.       -14.    -0.005   291.09  -4.810E-02   
U-235      162.84       126.         6.     0.002   548.23   7.069E-02   
U-235      185.85       115.        51.     0.019    65.46   5.684E-02   
U-235      205.47       159.        -4.    -0.001   940.89  -4.983E-02   
Eu-152     344.48        58.         2.     0.001   924.94   7.839E-03   
Pa-234     569.27        35.         8.     0.003   219.97   1.067E-01   
Eu-154     723.98        60.        -8.    -0.003   268.56  -6.193E-02   
Eu-154     873.22        23.        -3.    -0.001   542.84  -3.524E-02   
Pa-234     880.82        21.         4.     0.002   321.50   6.730E-02   
Pa-234     885.16        23.        -4.    -0.001   375.70  -6.438E-02   
Pa-234     945.44        17.         2.     0.001   615.22   2.570E-02   
Eu-152     964.72        49.        19.     0.007   113.16   2.371E-01   
Eu-154     995.85        18.        -2.    -0.001   629.93  -3.433E-02   
Eu-154    1004.63        30.         1.     0.000  1533.23   1.058E-02   
Eu-152    1112.99        21.         3.     0.001   473.30   4.161E-02   
Co-60     1173.55        31.        -1.    -0.001  1086.34  -3.070E-03   
Eu-154    1274.18        22.        -3.    -0.001   521.06  -1.641E-02   
Eu-152    1407.63        19.        -2.    -0.001   788.47  -1.834E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.9488E-01    9.9488E-01   1.5719E-01    1.7293E-01  3.788E-02
Am-241 #A   -3.4014E-02   -3.4020E-02   2.0312E-01    2.0314E-01  1.658E-01
Bi-212       1.3958E+00    1.3958E+00   6.0867E-01    6.1286E-01  2.974E-01
Bi-214       7.5974E-01    7.5978E-01   1.1592E-01    1.2096E-01  4.634E-02
Co-60  #A   -4.3977E-04   -4.4631E-04   2.5471E-02    2.5471E-02  2.092E-02
Cs-137 #A    8.0557E-04    8.0766E-04   2.4957E-02    2.4957E-02  2.047E-02
Eu-152 #C    7.6709E-02    7.7152E-02   8.7306E-02    8.7418E-02  5.913E-02
Eu-154 #A   -7.9190E-03   -7.9910E-03   4.3378E-02    4.3380E-02  1.534E-01
K-40         1.1465E+01    1.1465E+01   1.1027E+00    1.2442E+00  3.060E-01
Pa-234 #A    2.2719E-02    2.2719E-02   4.4541E-02    4.4898E-02  1.134E-01
Pb-212       6.9771E-01    6.9771E-01   9.1874E-02    1.0849E-01  4.586E-02
Pb-214       7.9505E-01    7.9509E-01   1.0578E-01    1.1466E-01  4.142E-02
Ra-226       1.3598E+00    1.3599E+00   6.8835E-01    6.9450E-01  4.354E-01
Th-234 #A    1.0010E+00    1.0010E+00   6.5535E-01    6.6216E-01  1.296E+00
Tl-208       3.1170E-01    3.1170E-01   5.3385E-02    5.7051E-02  2.001E-02
U-235  #A    4.8895E-02    4.8895E-02   3.2006E-02    3.2160E-02  1.639E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.778E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.7779449E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-21                Received:        02/26/13                      
Lab ID:          243725-003                    Prepared:        03/05/13 09:26                
Matrix:          Soil                          Analyzed:        04/08/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:04                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0258 U         0.188          0.154             0.9     
Bismuth-212                          0.629            0.459          0.318                     
Bismuth-214                          0.685            0.114          0.0470                    
Cesium-137                          -0.00145 U        0.0278         0.0228            0.07    
Cobalt-60                            0.000562 U       0.000924       0.0265            0.03    
Europium-152                         0.0130 U         0.0527         0.0782            0.1     
Europium-154                         0.0190 U         0.0661         0.139             0.2     
Lead-212                             0.785            0.0926         0.0434                    
Lead-214                             0.869            0.114          0.0466                    
Potassium-40                        11.7              1.12           0.199                     
Protactinium-234                     0.00775 U        0.0170         0.118                     
Radium-226 (By Bismuth-214)          0.685            0.114          0.0470            0.2     
Thallium-208                         0.302            0.0517         0.0192                    
Thorium-232 (By Actinium-228)        0.872            0.154          0.0836            0.9     
Thorium-234                          1.17 U           1.56           1.24                      
Uranium-235                          0.0619 U         0.0344         0.175             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243725-003                   Client ID : 12-PE-E0774-21        

Seqnum : 1503141557007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130408_007                                Batch         : 195921                       Time      : 08-APR-2013 13:09     

Cal    : 08-APR-2013 07:28:22,09-JAN-2013 09:04:01     Caldate       : 08-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0258           0.154       0.9      .188             .188             -0.018       u        

Bismuth-212                         0.629             0.318                .45948           .46061           0.11         u        

Bismuth-214                         0.685             0.0470               .1142            .11837           -0.0030      u        

Cesium-137                          -0.00145          0.0228      0.07     .027835          .027835          -0.00075     u        

Cobalt-60                           0.000562          0.0265      0.03     .00092366        .00092401        0.00053      u        

Europium-152                        0.0130            0.0782      0.1      .052744          .052749          0.011        u        

Europium-154                        0.0190            0.139       0.2      .066057          .066064          0.0037       u        

Lead-212                            0.785             0.0434               .09256           .11304           0.022        u        

Lead-214                            0.869             0.0466               .11444           .12423           0.016        u        

Potassium-40                        11.7              0.199                1.1241           1.2693           -0.15        u        

Protactinium-234                    0.00775           0.118                .01696           .017069          0.011        u        

Radium-226 (By Bismuth-214)         0.685             0.0470      0.2      .1142            .11837           -0.0030      u        

Thallium-208                        0.302             0.0192               .051727          .055273          0.0078       u        

Thorium-232 (By Actinium-228)       0.872             0.0836      0.9      .15387           .16634           -0.018       u        

Thorium-234                         1.17              1.24                 1.5608           1.5647           0.0042       u        

Uranium-235                         0.0619            0.175       0.18     .03441           .034639          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503141557007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-21          
Sample Description: 243725-003, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130408_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:04           Live Time: 2700   sec

Acquisition Time: 4/8/2013 13:09:47         Real Time: 2702   sec
Analysis Time: 4/8/2013 13:54            Dead Time: 0.07   %

Analysis Quantity: 3.280E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.721E-01      1.539E-01      1.663E-01      8.356E-02
Am-241    #AB   -2.583E-02      1.880E-01      1.880E-01      1.538E-01
Bi-212    #      6.294E-01      4.595E-01      4.606E-01      3.177E-01
Bi-214           6.849E-01      1.142E-01      1.184E-01      4.702E-02
Co-60     #AB    5.621E-04      9.237E-04      9.240E-04      2.648E-02
Cs-137    #AB   -1.452E-03      2.784E-02      2.784E-02      2.279E-02
Eu-152    #AB    1.301E-02      5.274E-02      5.275E-02      7.819E-02
Eu-154    #AB    1.903E-02      6.606E-02      6.606E-02      1.389E-01
K-40             1.173E+01      1.124E+00      1.269E+00      1.994E-01
Pa-234    #AB    7.749E-03      1.696E-02      1.707E-02      1.176E-01
Pb-212           7.846E-01      9.256E-02      1.130E-01      4.343E-02
Pb-214           8.685E-01      1.144E-01      1.242E-01      4.658E-02
Ra-226           1.276E+00      6.690E-01      6.746E-01      4.407E-01
Th-234    #AB    1.170E+00      1.561E+00      1.565E+00      1.237E+00
Tl-208           3.018E-01      5.173E-02      5.527E-02      1.919E-02
U-235     #AB    6.194E-02      3.441E-02      3.464E-02      1.745E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.842E+01

Analyst: Chris Fluty                        Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Sample description                                             
243725-003, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408_007.An1

Acquisition information
Start time:                 4/8/2013 13:09:47
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2800E+02) = 

8.2399E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0463

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.66       30.  66.68   0.82  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.170E+00 Th234 
74.65      150.  14.48   0.84  3.063E-02
77.20      232.  10.06   0.84  3.251E-02
90.17       46.  40.47   0.86  4.043E-02
93.10       79.  24.79   0.86  4.186E-02    93.35   5.760  1.001E+00 U235  

93.35   4.100  1.406E+00 Ac228 
92.59   4.343  1.339E+00 Th234 
93.35   5.760  1.001E+00 U235  

121.87        3. 537.80   0.89  5.000E-02   121.78  28.410    PBC<MDA Eu152 
186.03       69.  27.78   0.97  4.883E-02   185.72  57.000  7.544E-02 U235  

186.21   3.555  1.211E+00 Ra226 
185.72  57.000  7.544E-02 U235  

186.12       72.  26.22   1.01  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.276E+00 Ra226 

204.65       11. 144.39   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.469E-01 U235  

209.33       59.  30.12   0.75  4.646E-02
238.59      514.   5.22   1.03  4.342E-02   238.63  43.600  8.212E-01 Pb212 
241.84       91.  19.65   1.03  4.309E-02   242.00   7.268  8.648E-01 Pb214 
277.31       30.  48.99   0.47  3.969E-02   277.37   6.600  3.541E-01 Tl208 
295.15      198.  10.40   0.94  3.815E-02   295.22  18.414  8.557E-01 Pb214 
300.00       35.  42.63   0.98  3.774E-02   300.09   3.180  8.802E-01 Pb212 
338.29      102.  14.54   1.02  3.484E-02   338.32  11.400  7.798E-01 Ac228 
351.92      350.   6.52   1.25  3.392E-02   351.93  35.600  8.756E-01 Pb214 
570.70        5. 152.87   1.37  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.23      198.   8.57   1.12  2.388E-02   583.19  85.000  2.977E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.35      242.   8.15   1.09  2.316E-02   609.31  45.490  6.848E-01 Bi214 
727.36       28.  36.50   1.51  2.048E-02   727.33   6.650  6.190E-01 Bi212 
777.67        3. 202.67   1.56  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.71        2. 313.94   1.56  1.942E-02   785.37   1.110    PBC<MDA Bi212 
880.81        3. 248.38   1.64  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.20      145.  11.08   1.71  1.749E-02   911.20  26.200  9.656E-01 Ac228 
968.94       68.  19.14   1.27  1.674E-02   968.96  15.900  7.841E-01 Ac228 

1111.54        2. 450.02   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.36       79.  15.70   0.35  1.507E-02  1120.29  14.910  1.073E+00 Bi214 
1173.22        7. 104.76   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.82        4. 173.57   1.89  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1460.83      498.   4.79   1.52  1.228E-02  1460.82  10.550  1.173E+01 K40   
1620.42        4. 132.06   2.04  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.62       58.  13.13   0.37  1.046E-02  1764.49  15.310  1.106E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.61    74.68       197.       128. 4.186E+03   36.96   0.948  -        
308.80    77.23       218.       206. 6.324E+03   26.28   0.852  -        
360.44    90.14       141.        53. 1.316E+03   68.78   0.519  -      sM
837.00   209.33       108.        59. 1.274E+03   60.24   0.747 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.84    59.48       184.        -5.    -0.002   727.72   0.818s
Th-234    254.54    63.66       188.        30.     0.011   133.35   0.823s
Th-234    370.22    92.59       260.        -6.    -0.002   752.81   0.858 
U-235     373.27    93.35       222.        76.     0.028    60.32   0.859D
Ac-228    373.27    93.35       185.        87.     0.032    52.84   1.001D
Eu-152    487.31   121.87       160.         3.     0.001  1075.60   0.893s
Eu-154    492.09   123.07       188.       -14.    -0.005   274.61   0.895s
Pa-234    523.88   131.02       235.       -15.    -0.005   301.49   0.905s
U-235     576.36   144.15       190.        -9.    -0.003   451.66   0.920s
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.82   186.03       148.        69.     0.025    55.56   0.969 
Ra-226    744.20   186.12       116.        72.     0.027    52.43   1.014 
U-235     818.28   204.65       128.        11.     0.004   288.77   0.991s
Pb-212    953.98   238.59       134.       482.     0.179    11.68   0.887 
Pb-214    966.98   241.84       142.        89.     0.033    47.23   0.942 
Tl-208   1108.83   277.31        74.        30.     0.011    97.97   0.465s
Pb-214   1180.17   295.15        75.       197.     0.073    20.80   0.936s
Pb-212   1199.57   300.00        76.        35.     0.013    85.26   0.978 
Ac-228   1352.69   338.29        46.       102.     0.038    29.08   1.022 
Pb-214   1407.16   351.92        63.       346.     0.128    13.04   1.248 
Pa-234   2282.12   570.70        28.         5.     0.002   305.75   1.372s
Tl-208   2332.21   583.23        30.       198.     0.073    17.14   1.125 
Bi-214   2436.70   609.35        49.       236.     0.088    16.31   1.086 
Cs-137   2642.89   660.91        35.        -1.     0.000  1916.99   1.456s
Eu-154   2897.92   724.67        66.       -12.    -0.004   199.89   1.509s
Bi-212   2908.69   727.36        37.        28.     0.010    73.01   1.513s
Eu-152   3109.91   777.67        18.         3.     0.001   405.35   1.556s
Bi-212   3142.07   785.71        25.         2.     0.001   627.88   1.561s
Pa-234   3522.48   880.81        28.         3.     0.001   496.76   1.636s
Pa-234   3529.18   882.49        35.        -4.    -0.002   403.85   1.638s
Ac-228   3644.05   911.20        29.       145.     0.054    22.16   1.708 
Pa-234   3780.63   945.35        28.        -4.    -0.001   434.41   1.685s
Eu-152   3842.96   960.93        28.        -2.    -0.001   878.59   1.698s
Ac-228   3874.99   968.94        29.        68.     0.025    38.28   1.275s
Eu-154   3982.65   995.85        33.        -3.    -0.001   611.53   1.720s
Eu-152   4445.49  1111.54        32.         2.     0.001   900.04   1.797s
Bi-214   4480.77  1120.36        17.        79.     0.029    31.40   0.349s
Co-60    4692.26  1173.22        22.         7.     0.003   209.51   1.834s
Eu-154   5094.71  1273.82        23.         4.     0.002   347.15   1.891s
Co-60    5327.19  1331.92        23.        -6.    -0.002   253.24   1.922s
K-40     5843.02  1460.83        13.       498.     0.184     9.58   1.519s
Bi-212   6481.64  1620.42        10.         4.     0.001   264.13   2.042s
Bi-214   7058.72  1764.62         0.        58.     0.021    26.26   0.375s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.7209E-01                                      5.12E+12             
911.20 9.656E-01  (  8.356E-02 1.11E+01 2.62E+01 G  
968.96 7.841E-01  (  1.428E-01 1.91E+01 1.59E+01 G  
338.32 7.798E-01  (  1.221E-01 1.45E+01 1.14E+01 G  

Energy duplication    
93.35 1.546E+00 +   5.615E-01 2.64E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.5834E-02                                      1.58E+05             
59.54-2.583E-02 &(  1.538E-01 3.64E+02 3.59E+01 G  

Bi-212   N   6.2936E-01                                      5.12E+12             
727.33 6.190E-01 ?(  3.177E-01 3.65E+01 6.65E+00 G  
785.37 3.266E-01 -   1.652E+00 3.14E+02 1.11E+00 G  

1620.74 6.750E-01 ?(  1.352E+00 1.32E+02 1.51E+00 G  

Bi-214   N   6.8485E-01                                      5.84E+05             
609.31 6.848E-01  (P 4.702E-02 8.15E+00 4.55E+01 G  

1120.29 1.073E+00 +   1.305E-01 1.57E+01 1.49E+01 G  
1764.49 1.106E+00 +   4.442E-02 1.31E+01 1.53E+01 G  

Co-60    T   5.6205E-04                                      1.93E+03             
1332.49-1.345E-02 ?(  2.648E-02 1.27E+02 1.00E+02 G  
1173.23 1.459E-02  (  2.345E-02 1.05E+02 9.98E+01 G  

Cs-137   I  -1.4520E-03                                      1.10E+04             
661.66-1.452E-03 ?(  2.279E-02 9.58E+02 8.50E+01 G  

Eu-152   I   1.3012E-02                                      4.94E+03             
344.28 0.000E+00 &(  7.819E-02 1.00E+03 2.66E+01 G  
121.78 7.236E-03 &(  6.378E-02 5.38E+02 2.84E+01 G  
778.90 3.774E-02 ?(  1.210E-01 2.03E+02 1.30E+01 G  
964.08-2.181E-02 &   1.554E-01 4.39E+02 1.45E+01 G  

1112.08 2.714E-02 &(  1.984E-01 4.50E+02 1.34E+01 G  
1408.01-1.956E-03 %   1.119E-01 3.48E+03 2.09E+01 G  

Eu-154   I   1.9028E-02                                      3.14E+03             
873.18-1.701E-03 %(  1.389E-01 4.96E+03 1.22E+01 G  
123.07-2.186E-02 +   4.854E-02 1.37E+02 4.04E+01 G  

1274.43 2.626E-02 &(  7.196E-02 1.74E+02 3.49E+01 G  
723.30-8.979E-02 +   1.416E-01 9.99E+01 2.00E+01 G  

1004.72 5.316E-03 &   1.359E-01 1.56E+03 1.79E+01 G  
996.25-4.852E-02 +   2.395E-01 3.06E+02 1.05E+01 G  

K-40     N   1.1729E+01                                      4.57E+11             
1460.82 1.173E+01  (  1.994E-01 4.79E+00 1.06E+01 G  

Pa-234   N   7.7486E-03                                      1.63E+12             
131.30-4.807E-02 ?(  1.176E-01 1.51E+02 1.82E+01 G  
569.50 6.920E-02 ?(  1.669E-01 1.53E+02 9.30E+00 G  
946.00-4.706E-02 +   1.633E-01 2.17E+02 1.35E+01 G  
880.52 5.008E-02 ?(  1.995E-01 2.48E+02 1.05E+01 G  
883.24-7.513E-02 +   2.427E-01 2.02E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/8/2013 13:54:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.8456E-01                                      5.12E+12             
238.63 7.776E-01  (P 4.343E-02 5.84E+00 4.36E+01 G  
300.09 8.802E-01  (P 5.178E-01 4.26E+01 3.18E+00 G  

Pb-214   N   8.6854E-01                                      5.84E+05             
351.93 8.756E-01  (P 4.658E-02 6.52E+00 3.56E+01 G  
295.22 8.557E-01 *(P 8.772E-02 1.04E+01 1.84E+01 G  
242.00 8.666E-01  (P 2.708E-01 2.36E+01 7.27E+00 G  

Ra-226   N   1.2760E+00                                      5.84E+05             
186.21 1.276E+00  (  4.407E-01 2.62E+01 3.56E+00 G  

Th-234   N   1.1704E+00                                      1.63E+12             
63.30 1.170E+00 &(  1.237E+00 6.67E+01 3.75E+00 G  
92.59-1.028E-01 &   6.336E-01 3.76E+02 4.34E+00 G  

Tl-208   N   3.0176E-01                                      5.12E+12             
583.19 2.977E-01  (  1.919E-02 8.57E+00 8.50E+01 G  
277.37 3.541E-01  (  2.329E-01 4.90E+01 6.60E+00 G  
860.53 0.000E+00 -   2.558E-01 1.00E+03 1.24E+01 G  

U-235    N   6.1937E-02                                      2.57E+11             
143.77-4.744E-02 ?(  1.745E-01 2.26E+02 1.09E+01 G  
205.32 1.469E-01 &(  3.421E-01 1.44E+02 5.02E+00 G  
163.36 0.000E+00 -   4.068E-01 1.00E+03 5.08E+00 G  
185.72 7.544E-02  (  3.111E-02 2.78E+01 5.70E+01 G  

Energy duplication    
93.35 9.542E-01     4.383E-01 3.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       184.        -5.    -0.002   727.72  -2.583E-02   
Th-234      63.66       188.        30.     0.011   133.35   1.170E+00   
Th-234      92.59       260.        -6.    -0.002   752.81  -1.028E-01   
U-235       93.35       222.        76.     0.028    60.32   9.542E-01   
Eu-152     121.87       160.         3.     0.001  1075.60   7.236E-03   
Eu-154     123.07       188.       -14.    -0.005   274.61  -2.186E-02   
Pa-234     131.02       235.       -15.    -0.005   301.49  -4.807E-02   
U-235      144.15       190.        -9.    -0.003   451.66  -4.744E-02   
U-235      186.03       148.        69.     0.025    55.56   7.544E-02   
U-235      204.65       128.        11.     0.004   288.77   1.469E-01   
Pa-234     570.70        28.         5.     0.002   305.75   6.920E-02   
Cs-137     660.91        35.        -1.     0.000  1916.99  -1.452E-03   
Eu-154     724.67        66.       -12.    -0.004   199.89  -8.979E-02   
Eu-152     777.67        18.         3.     0.001   405.35   3.774E-02   
Pa-234     880.81        28.         3.     0.001   496.76   5.008E-02   
Pa-234     882.49        35.        -4.    -0.002   403.85  -7.513E-02   
Pa-234     945.35        28.        -4.    -0.001   434.41  -4.706E-02   
Eu-152     960.93        28.        -2.    -0.001   878.59  -2.181E-02   
Eu-154     995.85        33.        -3.    -0.001   611.53  -4.852E-02   
Eu-152    1111.54        32.         2.     0.001   900.04   2.714E-02   
Co-60     1173.22        22.         7.     0.003   209.51   1.459E-02   
Eu-154    1273.82        23.         4.     0.002   347.15   2.626E-02   
Co-60     1331.92        23.        -6.    -0.002   253.24  -1.345E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.7209E-01    8.7209E-01   1.5387E-01    1.6634E-01  8.356E-02
Am-241 #A   -2.5829E-02   -2.5834E-02   1.8800E-01    1.8800E-01  1.538E-01
Bi-212 #     6.2936E-01    6.2936E-01   4.5948E-01    4.6061E-01  3.177E-01
Bi-214       6.8481E-01    6.8485E-01   1.1420E-01    1.1837E-01  4.702E-02
Co-60  #A    5.5381E-04    5.6205E-04   9.2366E-04    9.2401E-04  2.648E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408_007.An1               

Cs-137 #A   -1.4483E-03   -1.4520E-03   2.7835E-02    2.7835E-02  2.279E-02
Eu-152 #A    1.2937E-02    1.3012E-02   5.2744E-02    5.2749E-02  7.819E-02
Eu-154 #A    1.8857E-02    1.9028E-02   6.6057E-02    6.6064E-02  1.389E-01
K-40         1.1729E+01    1.1729E+01   1.1241E+00    1.2693E+00  1.994E-01
Pa-234 #A    7.7486E-03    7.7486E-03   1.6960E-02    1.7069E-02  1.176E-01
Pb-212       7.8456E-01    7.8456E-01   9.2560E-02    1.1304E-01  4.343E-02
Pb-214       8.6850E-01    8.6854E-01   1.1444E-01    1.2423E-01  4.658E-02
Ra-226       1.2759E+00    1.2760E+00   6.6902E-01    6.7459E-01  4.407E-01
Th-234 #A    1.1704E+00    1.1704E+00   1.5608E+00    1.5647E+00  1.237E+00
Tl-208       3.0176E-01    3.0176E-01   5.1727E-02    5.5273E-02  1.919E-02
U-235  #A    6.1937E-02    6.1937E-02   3.4410E-02    3.4639E-02  1.745E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.715E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.7145737E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-22                Received:        02/26/13                      
Lab ID:          243725-004                    Prepared:        03/05/13 09:32                
Matrix:          Soil                          Analyzed:        04/09/13 09:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 13:13                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0247 U        0.168          0.138             0.9     
Bismuth-212                          1.06            0.412          0.193                     
Bismuth-214                          0.516           0.0891         0.0337                    
Cesium-137                          -0.00151 U       0.0285         0.0234            0.07    
Cobalt-60                           -0.00122 U       0.00656        0.0246            0.03    
Europium-152                         0.0444 U        0.0760         0.0582            0.1     
Europium-154                         0.0557 U        0.188          0.149             0.2     
Lead-212                             0.605           0.0816         0.0386                    
Lead-214                             0.585           0.0965         0.0448                    
Potassium-40                         8.56            0.950          0.299                     
Protactinium-234                     0.0107 U        0.0319         0.0743                    
Radium-226 (By Bismuth-214)          0.516           0.0891         0.0337            0.2     
Thallium-208                         0.201           0.0447         0.0185                    
Thorium-232 (By Actinium-228)        0.752           0.164          0.0726            0.9     
Thorium-234                          0.954 U         0.617          1.15                      
Uranium-235                          0.0508 U        0.0446         0.142             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243725-004                   Client ID : 12-PE-E0774-22        

Seqnum : 1513143017004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130409_004                                Batch         : 195921                       Time      : 09-APR-2013 09:23     

Cal    : 09-APR-2013 07:48:26,09-JAN-2013 12:22:14     Caldate       : 09-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 341 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0247            0.138       0.9      .16846           .16847           -0.018       u        

Bismuth-212                         1.06              0.193                .41163           .41518           0.11         u        

Bismuth-214                         0.516             0.0337               .089087          .092119          -0.0030      u        

Cesium-137                          -0.00151          0.0234      0.07     .028538          .028538          -0.00075     u        

Cobalt-60                           -0.00122          0.0246      0.03     .006557          .0065572         0.00053      u        

Europium-152                        0.0444            0.0582      0.1      .076038          .07608           0.011        u        

Europium-154                        0.0557            0.149       0.2      .18833           .18835           0.0037       u        

Lead-212                            0.605             0.0386               .081609          .09571           0.022        u        

Lead-214                            0.585             0.0448               .096496          .10183           0.016        u        

Potassium-40                        8.56              0.299                .95012           1.043            -0.15        u        

Protactinium-234                    0.0107            0.0743               .031879          .03199           0.011        u        

Radium-226 (By Bismuth-214)         0.516             0.0337      0.2      .089087          .092119          -0.0030      u        

Thallium-208                        0.201             0.0185               .044682          .046521          0.0078       u        

Thorium-232 (By Actinium-228)       0.752             0.0726      0.9      .16409           .17289           -0.018       u        

Thorium-234                         0.954             1.15                 .61735           .62392           0.0042       u        

Uranium-235                         0.0508            0.142       0.18     .044628          .044747          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513143017004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-22          
Sample Description: 243725-004, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130409_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 13:13           Live Time: 2700   sec

Acquisition Time: 4/9/2013 09:23:22         Real Time: 2703   sec
Analysis Time: 4/9/2013 10:08            Dead Time: 0.12   %

Analysis Quantity: 3.410E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.517E-01      1.641E-01      1.729E-01      7.264E-02
Am-241    #AB    2.467E-02      1.685E-01      1.685E-01      1.375E-01
Bi-212    #      1.058E+00      4.116E-01      4.152E-01      1.930E-01
Bi-214           5.155E-01      8.909E-02      9.212E-02      3.370E-02
Co-60     #AB   -1.221E-03      6.557E-03      6.557E-03      2.460E-02
Cs-137    #AB   -1.506E-03      2.854E-02      2.854E-02      2.337E-02
Eu-152    #AB    4.444E-02      7.604E-02      7.608E-02      5.818E-02
Eu-154    #AB    5.568E-02      1.883E-01      1.883E-01      1.485E-01
K-40             8.558E+00      9.501E-01      1.043E+00      2.988E-01
Pa-234    #AB    1.070E-02      3.188E-02      3.199E-02      7.427E-02
Pb-212           6.046E-01      8.161E-02      9.571E-02      3.862E-02
Pb-214           5.845E-01      9.650E-02      1.018E-01      4.478E-02
Ra-226           8.233E-01      5.941E-01      5.967E-01      4.095E-01
Th-234    #AB    9.542E-01      6.174E-01      6.239E-01      1.151E+00
Tl-208           2.007E-01      4.468E-02      4.652E-02      1.848E-02
U-235     #AB    5.079E-02      4.463E-02      4.475E-02      1.419E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.424E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 10:08:33
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_004.An1               

Sample description                                             
243725-004, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130409_004.An1

Acquisition information
Start time:                 4/9/2013 09:23:22
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:48:26
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.179E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4100E+02) = 

7.9258E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 13:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1465

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
52.82       10.  97.72   0.34  8.996E-03
59.99        5. 341.39   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.63       24.  72.09   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85       81.  21.90   0.86  2.838E-02
77.23      175.  11.50   0.86  3.016E-02
93.15       72.  25.67   0.88  3.990E-02    92.59   4.343  1.240E+00 Th234 

93.35   5.760  9.261E-01 U235  
93.35   4.100  1.301E+00 Ac228 
93.35   5.760  9.261E-01 U235  

93.33       56.  29.29   0.88  3.990E-02    92.59   4.343  9.659E-01 Th234 
93.35   5.760  7.215E-01 U235  
93.35   4.100  1.014E+00 Ac228 

93.33       53.  32.35   0.88  3.953E-02    92.59   4.343  9.060E-01 Th234 
93.35   5.760  6.768E-01 U235  
93.35   4.100  9.508E-01 Ac228 

123.61        7. 231.39   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.69       16. 100.86   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.806E-02 U235  
185.80       48.  36.08   0.79  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.232E-01 Ra226 
185.72  57.000  5.130E-02 U235  

185.92       41.  43.93   0.96  4.819E-02   185.72  57.000  4.364E-02 U235  
186.21   3.555  7.003E-01 Ra226 

238.52      393.   6.65   0.99  4.319E-02   238.63  43.600  6.035E-01 Pb212 
241.56       70.  23.94   0.68  4.285E-02   242.00   7.268  6.611E-01 Pb214 
276.88       21.  63.48   1.03  3.962E-02   277.37   6.600  2.409E-01 Tl208 
295.01      130.  14.92   1.00  3.815E-02   295.22  18.414  5.225E-01 Pb214 

81 of 283



ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 10:08:33
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.04       25.  44.58   1.05  3.774E-02   300.09   3.180  6.209E-01 Pb212 
338.01       87.  16.81   1.12  3.496E-02   338.32  11.400  6.442E-01 Ac228 
344.49        6. 190.94   1.09  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.75      254.   8.06   0.79  3.405E-02   351.93  35.600  6.010E-01 Pb214 
583.11      138.  11.13   1.31  2.416E-02   583.19  85.000  1.975E-01 Tl208 
609.48      193.   8.29   0.82  2.345E-02   609.31  45.490  5.101E-01 Bi214 
726.95       50.  19.46   0.44  2.078E-02   727.33   6.650  1.058E+00 Bi212 
874.19        4. 169.11   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.14        4. 172.73   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.17      130.  11.96   0.62  1.779E-02   911.20  26.200  8.157E-01 Ac228 
969.04       60.  18.26   1.60  1.704E-02   968.96  15.900  6.463E-01 Ac228 

1112.25        6.  96.83   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.15       51.  17.70   0.58  1.535E-02  1120.29  14.910  6.540E-01 Bi214 
1173.68        1. 454.81   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.99        4. 141.52   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      386.   5.29   1.76  1.254E-02  1460.82  10.550  8.558E+00 K40   
1620.57        1. 343.79   2.11  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.25       30.  19.92   2.22  1.069E-02  1764.49  15.310  5.315E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

210.61    52.82        45.        10. 1.112E+03  195.45   0.336 PB-214  
298.56    74.83       148.        52. 1.815E+03   74.03   0.489  -      s 
308.06    77.21       151.       127. 4.205E+03   33.81   0.720  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.23    59.99       120.         5.     0.002   682.78   0.850s
Th-234    253.77    63.63       139.        24.     0.009   144.18   0.853 
Th-234    372.48    93.33       120.        53.     0.020    64.70   0.878s
U-235     372.55    93.35       109.        56.     0.021    58.57   0.878D
Ac-228    372.55    93.35       110.        72.     0.027    51.33   0.882D
Eu-152    490.61   122.89       118.        -8.    -0.003   393.53   0.902s
Eu-154    493.49   123.61       114.         7.     0.002   462.78   0.904s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    531.60   133.15        96.        -6.    -0.002   485.57   0.910s
U-235     573.71   143.69       129.        16.     0.006   201.72   0.921 
U-235     742.50   185.92       140.        41.     0.015    87.87   0.956 
Ra-226    742.01   185.80       105.        48.     0.018    72.17   0.795 
Pb-212    952.74   238.52       113.       387.     0.143    13.29   0.989 
Pb-214    964.88   241.56        94.        70.     0.026    47.88   0.677s
Tl-208   1106.10   276.88        82.        21.     0.008   126.97   1.033 
Pb-214   1178.56   295.01        82.       125.     0.046    29.85   0.998s
Pb-212   1198.65   300.04        59.        25.     0.009    89.17   1.052s
Ac-228   1350.41   338.00        39.        70.     0.026    34.84   1.084 
Eu-152   1376.35   344.49        60.         6.     0.002   381.88   1.089s
Pb-214   1405.38   351.75        63.       248.     0.092    16.12   0.788s
Pa-234   2274.48   569.10        44.        -5.    -0.002   354.39   1.276s
Tl-208   2330.54   583.11        31.       138.     0.051    22.27   1.310 
Bi-214   2435.99   609.48        28.       185.     0.069    16.58   0.822s
Cs-137   2642.11   661.01        41.        -1.     0.000  1894.95   1.351s
Eu-154   2895.17   724.28        66.       -13.    -0.005   183.83   1.401s
Bi-212   2905.86   726.95        15.        50.     0.018    38.91   0.440s
Bi-212   3149.24   787.78        22.        -3.    -0.001   403.85   1.452s
Eu-154   3494.95   874.19        23.         4.     0.002   338.22   1.522s
Pa-234   3530.78   883.14        22.         4.     0.001   345.46   1.530s
Ac-228   3642.95   911.17        24.       130.     0.048    23.91   0.616s
Ac-228   3874.54   969.04        29.        60.     0.022    36.53   1.599 
Eu-154   4017.70  1004.82        24.        -4.    -0.002   349.14   1.628s
Eu-152   4447.72  1112.25        16.         6.     0.002   193.65   1.713s
Bi-214   4479.35  1120.15        12.        51.     0.019    35.40   0.580s
Co-60    4693.64  1173.68        21.         1.     0.001   909.62   1.761s
Eu-154   5102.68  1275.85        27.        -1.    -0.001  1091.40   1.841s
Co-60    5329.03  1332.37        23.        -2.    -0.001   571.87   1.886s
Eu-152   5631.83  1407.99        16.         4.     0.002   283.05   1.945s
K-40     5843.04  1460.72        33.       386.     0.143    10.57   1.765 
Bi-212   6483.37  1620.57        12.         1.     0.001   687.58   2.108s
Bi-214   7059.08  1764.25        11.        30.     0.011    39.84   2.217s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5169E-01                                      5.12E+12             
911.20 8.157E-01 @(  7.264E-02 1.20E+01 2.62E+01 G  
968.96 6.463E-01 ?(  1.371E-01 1.83E+01 1.59E+01 G  
338.32 5.144E-01 -   1.072E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 1.301E+00 +   4.375E-01 2.57E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.4672E-02                                      1.58E+05             
59.54 2.467E-02 ?(  1.375E-01 3.41E+02 3.59E+01 G  

Bi-212   N   1.0578E+00                                      5.12E+12             
727.33 1.058E+00  (  1.930E-01 1.95E+01 6.65E+00 G  
785.37-4.579E-01 -   1.468E+00 2.02E+02 1.11E+00 G  

1620.74 2.432E-01 -   1.336E+00 3.44E+02 1.51E+00 G  

Bi-214   N   5.1552E-01                                      5.84E+05             
609.31 5.101E-01  (P 3.370E-02 8.29E+00 4.55E+01 G  

1120.29 6.540E-01 + P 1.035E-01 1.77E+01 1.49E+01 G  
1764.49 5.315E-01 ?(P 1.372E-01 1.99E+01 1.53E+01 G  

Co-60    T  -1.2205E-03                                      1.93E+03             
1332.49-5.359E-03 ?(  2.460E-02 2.86E+02 1.00E+02 G  
1173.23 2.923E-03 ?(  2.154E-02 4.55E+02 9.98E+01 G  

Cs-137   I  -1.5060E-03                                      1.10E+04             
661.66-1.506E-03 ?(  2.337E-02 9.47E+02 8.50E+01 G  

Eu-152   I   4.4443E-02                                      4.94E+03             
344.28 1.894E-02 &(  5.818E-02 1.91E+02 2.66E+01 G  
121.78-1.704E-02 +   5.433E-02 1.97E+02 2.84E+01 G  
778.90 0.000E+00 -   1.615E-01 1.00E+03 1.30E+01 G  
964.08 0.000E+00 &   4.776E-01 1.00E+03 1.45E+01 G  

1112.08 9.252E-02 &(  1.349E-01 9.68E+01 1.34E+01 G  
1408.01 4.605E-02 &(  1.008E-01 1.42E+02 2.09E+01 G  

Eu-154   I   5.5682E-02                                      3.14E+03             
873.18 5.568E-02 &(  1.485E-01 1.69E+02 1.22E+01 G  
123.07 9.981E-03 -   3.751E-02 2.31E+02 4.04E+01 G  

1274.43-8.316E-03 -   7.384E-02 5.46E+02 3.49E+01 G  
723.30-9.251E-02 &   1.336E-01 9.19E+01 2.00E+01 G  

1004.72-4.117E-02 +   1.136E-01 1.75E+02 1.79E+01 G  
996.25-6.717E-03 %   1.916E-01 1.74E+03 1.05E+01 G  

K-40     N   8.5577E+00                                      4.57E+11             
1460.82 8.558E+00  (P 2.988E-01 5.29E+00 1.06E+01 G  

Pa-234   N   1.0699E-02                                      1.63E+12             
131.30-1.885E-02 &(  7.427E-02 2.43E+02 1.82E+01 G  
569.50-7.015E-02 &   1.987E-01 1.77E+02 9.30E+00 G  
946.00 0.000E+00 &   2.242E-01 1.00E+03 1.35E+01 G  
880.52-3.833E-03 %   1.594E-01 2.53E+03 1.05E+01 G  
883.24 6.614E-02 ?(  1.801E-01 1.73E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.0464E-01                                      5.12E+12             
238.63 6.035E-01  (P 3.862E-02 6.65E+00 4.36E+01 G  
300.09 6.209E-01 ?(P 4.383E-01 4.46E+01 3.18E+00 G  

Pb-214   N   5.8452E-01                                      5.84E+05             
351.93 6.010E-01  (P 4.478E-02 8.06E+00 3.56E+01 G  
295.22 5.225E-01 @(P 8.823E-02 1.49E+01 1.84E+01 G  
242.00 6.611E-01  (P 2.128E-01 2.39E+01 7.27E+00 G  

Ra-226   N   8.2325E-01                                      5.84E+05             
186.21 8.232E-01  (  4.095E-01 3.61E+01 3.56E+00 G  

Th-234   N   9.5418E-01                                      1.63E+12             
63.30 1.010E+00  (  1.151E+00 7.21E+01 3.75E+00 G  
92.59 9.060E-01  (  4.372E-01 3.23E+01 4.34E+00 G  

Tl-208   N   2.0066E-01                                      5.12E+12             
583.19 1.975E-01  (  1.848E-02 1.11E+01 8.50E+01 G  
277.37 2.409E-01  (  2.369E-01 6.35E+01 6.60E+00 G  
860.53 0.000E+00 -   1.547E-01 1.00E+03 1.24E+01 G  

U-235    N   5.0789E-02                                      2.57E+11             
143.77 8.806E-02  (  1.419E-01 1.01E+02 1.09E+01 G  
205.32-1.278E-02 %   2.207E-01 1.05E+03 5.02E+00 G  
163.36 0.000E+00 -   3.199E-01 1.00E+03 5.08E+00 G  
185.72 4.364E-02  (  2.951E-02 4.39E+01 5.70E+01 G  

Energy duplication    
93.35 7.215E-01 *   3.101E-01 2.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.99       120.         5.     0.002   682.78   2.467E-02   
Th-234      63.63       139.        24.     0.009   144.18   1.010E+00   
Th-234      93.33       120.        53.     0.020    64.70   9.060E-01   
U-235       93.35       109.        56.     0.021    58.57   7.215E-01   
Eu-152     122.89       118.        -8.    -0.003   393.53  -1.704E-02   
Eu-154     123.61       114.         7.     0.002   462.78   9.981E-03   
Pa-234     133.15        96.        -6.    -0.002   485.57  -1.885E-02   
U-235      143.69       129.        16.     0.006   201.72   8.806E-02   
U-235      185.92       140.        41.     0.015    87.87   4.364E-02   
Eu-152     344.49        60.         6.     0.002   381.88   1.894E-02   
Pa-234     569.10        44.        -5.    -0.002   354.39  -7.015E-02   
Cs-137     661.01        41.        -1.     0.000  1894.95  -1.506E-03   
Eu-154     724.28        66.       -13.    -0.005   183.83  -9.251E-02   
Eu-154     874.19        23.         4.     0.002   338.22   5.568E-02   
Pa-234     883.14        22.         4.     0.001   345.46   6.614E-02   
Eu-154    1004.82        24.        -4.    -0.002   349.14  -4.117E-02   
Eu-152    1112.25        16.         6.     0.002   193.65   9.252E-02   
Co-60     1173.68        21.         1.     0.001   909.62   2.923E-03   
Eu-154    1275.85        27.        -1.    -0.001  1091.40  -8.316E-03   
Co-60     1332.37        23.        -2.    -0.001   571.87  -5.359E-03   
Eu-152    1407.99        16.         4.     0.002   283.05   4.605E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.5169E-01    7.5169E-01   1.6409E-01    1.7289E-01  7.264E-02
Am-241 #A    2.4668E-02    2.4672E-02   1.6846E-01    1.6847E-01  1.375E-01
Bi-212 #     1.0578E+00    1.0578E+00   4.1163E-01    4.1518E-01  1.930E-01
Bi-214       5.1549E-01    5.1552E-01   8.9087E-02    9.2119E-02  3.370E-02
Co-60  #A   -1.2023E-03   -1.2205E-03   6.5570E-03    6.5572E-03  2.460E-02
Cs-137 #A   -1.5020E-03   -1.5060E-03   2.8538E-02    2.8538E-02  2.337E-02
Eu-152 #A    4.4183E-02    4.4443E-02   7.6038E-02    7.6080E-02  5.818E-02
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Eu-154 #A    5.5170E-02    5.5682E-02   1.8833E-01    1.8835E-01  1.485E-01
K-40         8.5577E+00    8.5577E+00   9.5012E-01    1.0430E+00  2.988E-01
Pa-234 #A    1.0699E-02    1.0699E-02   3.1879E-02    3.1990E-02  7.427E-02
Pb-212       6.0464E-01    6.0464E-01   8.1609E-02    9.5710E-02  3.862E-02
Pb-214       5.8449E-01    5.8452E-01   9.6496E-02    1.0183E-01  4.478E-02
Ra-226       8.2321E-01    8.2325E-01   5.9413E-01    5.9675E-01  4.095E-01
Th-234 #A    9.5418E-01    9.5418E-01   6.1735E-01    6.2392E-01  1.151E+00
Tl-208       2.0066E-01    2.0066E-01   4.4682E-02    4.6521E-02  1.848E-02
U-235  #A    5.0789E-02    5.0789E-02   4.4628E-02    4.4747E-02  1.419E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.310E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.3095811E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-23                Received:        02/26/13                      
Lab ID:          243725-005                    Prepared:        03/05/13 09:39                
Matrix:          Soil                          Analyzed:        04/09/13 11:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 12:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0335 U         0.171          0.139             0.9    
Bismuth-212                          0.625            0.431          0.282                    
Bismuth-214                          0.566            0.109          0.0494                   
Cesium-137                           0.000162 U       0.0241         0.0199            0.07   
Cobalt-60                           -0.00304 U        0.0299         0.0243            0.03   
Europium-152                         0.0657           0.0467         0.0573            0.1    
Europium-154                         0.0162 U         0.0625         0.162             0.2    
Lead-212                             0.604            0.0843         0.0422                   
Lead-214                             0.677            0.103          0.0453                   
Potassium-40                        13.7              1.17           0.285                    
Protactinium-234                     0.0410 U         0.0803         0.107                    
Radium-226 (By Bismuth-214)          0.566            0.109          0.0494            0.2    
Thallium-208                         0.233            0.0461         0.0191                   
Thorium-232 (By Actinium-228)        0.781            0.137          0.0594            0.9    
Thorium-234                          0.873 U          0.726          1.11                     
Uranium-235                          0.0419 U         0.0355         0.157             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243725-005                   Client ID : 12-PE-E0774-23        

Seqnum : 1513143017005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130409_005                                Batch         : 195921                       Time      : 09-APR-2013 11:19     

Cal    : 09-APR-2013 07:48:26,09-JAN-2013 12:22:14     Caldate       : 09-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0335           0.139       0.9      .17061           .17063           -0.018       u        

Bismuth-212                         0.625             0.282                .43138           .43256           0.11         u        

Bismuth-214                         0.566             0.0494               .10866           .11167           -0.0030      u        

Cesium-137                          0.000162          0.0199      0.07     .02413           .02413           -0.00075     u        

Cobalt-60                           -0.00304          0.0243      0.03     .029933          .029934          0.00053      u        

Europium-152                        0.0657            0.0573      0.1      .046687          .046838          0.011        u        

Europium-154                        0.0162            0.162       0.2      .062514          .06252           0.0037       u        

Lead-212                            0.604             0.0422               .084322          .097991          0.022        u        

Lead-214                            0.677             0.0453               .10274           .10944           0.016        u        

Potassium-40                        13.7              0.285                1.1675           1.3562           -0.15        u        

Protactinium-234                    0.0410            0.107                .080277          .080925          0.011        u        

Radium-226 (By Bismuth-214)         0.566             0.0494      0.2      .10866           .11167           -0.0030      u        

Thallium-208                        0.233             0.0191               .046088          .048483          0.0078       u        

Thorium-232 (By Actinium-228)       0.781             0.0594      0.9      .13722           .14843           -0.018       u        

Thorium-234                         0.873             1.11                 .72601           .73069           0.0042       u        

Uranium-235                         0.0419            0.157       0.18     .035527          .035629          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1513143017005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-23          
Sample Description: 243725-005, 195921 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130409_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 12:56           Live Time: 2700   sec

Acquisition Time: 4/9/2013 11:19:40         Real Time: 2703   sec
Analysis Time: 4/9/2013 12:04            Dead Time: 0.09   %

Analysis Quantity: 3.380E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.807E-01      1.372E-01      1.484E-01      5.941E-02
Am-241    #AB   -3.345E-02      1.706E-01      1.706E-01      1.388E-01
Bi-212    #      6.252E-01      4.314E-01      4.326E-01      2.821E-01
Bi-214           5.658E-01      1.087E-01      1.117E-01      4.936E-02
Co-60     #AB   -3.040E-03      2.993E-02      2.993E-02      2.428E-02
Cs-137    #AB    1.617E-04      2.413E-02      2.413E-02      1.986E-02
Eu-152    #      6.568E-02      4.669E-02      4.684E-02      5.725E-02
Eu-154    #AB    1.624E-02      6.251E-02      6.252E-02      1.618E-01
K-40             1.373E+01      1.168E+00      1.356E+00      2.853E-01
Pa-234    #AB    4.104E-02      8.028E-02      8.092E-02      1.069E-01
Pb-212           6.036E-01      8.432E-02      9.799E-02      4.216E-02
Pb-214           6.772E-01      1.027E-01      1.094E-01      4.525E-02
Ra-226           5.766E-01      5.960E-01      5.973E-01      4.626E-01
Th-234    #AB    8.727E-01      7.260E-01      7.307E-01      1.110E+00
Tl-208           2.332E-01      4.609E-02      4.848E-02      1.910E-02
U-235      AB    4.188E-02      3.553E-02      3.563E-02      1.565E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.883E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

Sample description                                             
243725-005, 195921                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130409_005.An1

Acquisition information
Start time:                 4/9/2013 11:19:40
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:48:26
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.179E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3800E+02) = 

7.9962E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 12:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1348

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.29       24.  68.71   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87       94.  19.95   0.86  2.845E-02
77.13      157.  13.28   0.86  3.014E-02
87.18       86.  22.90   0.87  3.665E-02
93.03       43.  46.91   0.88  3.953E-02    92.59   4.343  7.398E-01 Th234 

93.35   5.760  5.526E-01 U235  
93.35   4.100  7.763E-01 Ac228 

93.03       42.  47.51   0.88  3.990E-02    92.59   4.343  7.320E-01 Th234 
93.35   5.760  5.468E-01 U235  
93.35   4.100  7.682E-01 Ac228 

93.19       45.  40.70   0.37  3.990E-02    92.59   4.343  7.763E-01 Th234 
93.35   5.760  5.799E-01 U235  
93.35   4.100  8.147E-01 Ac228 

105.58       34.  42.21   0.71  4.474E-02
124.08       38.  35.54   0.90  4.845E-02
143.75        3. 522.54   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
161.08        8. 172.86   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
185.72       39.  42.54   0.96  4.819E-02   185.72  57.000  4.188E-02 U235  
186.21       33.  51.69   0.96  4.815E-02   186.21   3.555  5.765E-01 Ra226 
238.51      390.   6.88   1.07  4.319E-02   238.63  43.600  6.036E-01 Pb212 
241.71      108.  17.03   1.11  4.285E-02   242.00   7.268  1.028E+00 Pb214 
270.17       56.  30.03   0.66  4.025E-02
277.15        4. 356.56   1.03  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      154.  13.77   0.85  3.815E-02   295.22  18.414  6.262E-01 Pb214 
300.07       31.  32.95   0.88  3.774E-02   300.09   3.180  7.557E-01 Pb212 
337.98       92.  20.16   1.28  3.494E-02   338.32  11.400  6.841E-01 Ac228 
351.66      294.   7.43   1.07  3.406E-02   351.93  35.600  7.036E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.54        3. 271.27   1.28  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.27      162.   9.88   1.36  2.416E-02   583.19  85.000  2.332E-01 Tl208 
609.24      212.   9.25   1.44  2.345E-02   609.31  45.490  5.657E-01 Bi214 
727.26       18.  49.54   1.40  2.078E-02   727.33   6.650  3.921E-01 Bi212 

727.33   6.650  3.921E-01 Bi212 
779.15        4. 204.60   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.91       10.  76.95   1.45  1.972E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.325E+00 Bi212 
860.34       37.  24.74   0.54  1.851E-02   860.53  12.400  4.774E-01 Tl208 
911.33      125.  10.68   1.73  1.779E-02   911.20  26.200  7.937E-01 Ac228 
945.92        7.  97.80   1.58  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.62       15.  55.76   1.60  1.710E-02   964.08  14.500  1.751E-01 Eu152 
968.94       76.  13.21   1.19  1.704E-02   968.96  15.900  8.287E-01 Ac228 

1120.28       67.  17.21   1.36  1.535E-02  1120.29  14.910  8.668E-01 Bi214 
1274.45        4. 192.45   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.67      632.   4.12   1.66  1.254E-02  1460.82  10.550  1.373E+01 K40   
1620.60        7.  48.33   2.11  1.151E-02  1620.74   1.510  1.137E+00 Bi212 

1620.74   1.510  1.137E+00 Bi212 
1764.10       24.  21.64   2.22  1.069E-02  1764.49  15.310  4.289E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.94    74.93       140.        58. 2.049E+03   64.33   0.626  -      sM
307.95    77.18       144.       145. 4.811E+03   29.64   0.689  -       M
347.90    87.18       133.        86. 2.357E+03   45.79   0.871  -       M
421.41   105.58        86.        34. 7.600E+02   84.43   0.710  -      s 

1079.26   270.17        81.        56. 1.391E+03   60.06   0.662 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.76    59.12       121.        -6.    -0.002   510.04   0.850s
Th-234    252.41    63.29       127.        24.     0.009   137.41   0.853s
Th-234    371.26    93.03       181.        43.     0.016    93.81   0.878s
U-235     372.55    93.35       182.        42.     0.016    95.02   0.878D
Ac-228    372.55    93.35       132.        45.     0.017    81.40   0.368D
Eu-152    495.36   124.08        72.        38.     0.014    71.09   0.902s
Eu-154    488.85   122.45       171.       -12.    -0.005   309.08   0.904s
U-235     573.97   143.75       155.         3.     0.001  1045.08   0.921s
U-235     643.23   161.08        87.         8.     0.003   345.71   0.938s
U-235     741.70   185.72       117.        39.     0.014    85.07   0.956D
Ra-226    743.67   186.21       132.        33.     0.012   103.38   0.957D
U-235     822.62   205.96       132.       -11.    -0.004   307.73   0.973s
Pb-212    952.70   238.51       132.       384.     0.142    13.76   1.072 
Pb-214    965.49   241.71       100.       108.     0.040    34.07   1.112s
Tl-208   1107.15   277.15        77.         4.     0.001   713.13   1.033s
Pb-214   1178.68   295.04       100.       148.     0.055    27.53   0.854 
Pb-212   1198.80   300.07        37.        31.     0.011    65.91   0.875 
Ac-228   1350.33   337.98        84.        92.     0.034    40.32   1.285 
Pb-214   1405.02   351.66        63.       288.     0.107    14.86   1.067 
Pa-234   2276.27   569.54        35.         3.     0.001   542.53   1.276s
Tl-208   2331.18   583.27        32.       162.     0.060    19.77   1.359 
Bi-214   2435.04   609.24        58.       204.     0.075    18.50   1.437 
Eu-154   2890.41   723.09        46.        -3.    -0.001   613.40   1.401s
Bi-212   2907.11   727.26        32.        18.     0.007    99.08   1.405s
Eu-152   3114.69   779.15        27.         4.     0.001   409.19   1.446s
Bi-212   3141.75   785.91        23.        10.     0.004   153.90   1.452s
Tl-208   3439.56   860.34        13.        37.     0.014    49.48   0.540s
Ac-228   3643.58   911.33        16.       125.     0.046    21.37   1.726 
Pa-234   3782.00   945.92        21.         7.     0.003   195.59   1.581s
Eu-152   3856.82   964.62        26.        15.     0.005   111.52   1.595s
Ac-228   3874.10   968.94         7.        76.     0.028    26.42   1.194s
Eu-154   3990.63   998.05        31.        -8.    -0.003   213.69   1.621s
Eu-152   4450.72  1113.00        29.        -6.    -0.002   261.16   1.713s
Bi-214   4479.84  1120.28        20.        67.     0.025    34.42   1.356 
Co-60    4692.53  1173.40        26.        -2.    -0.001   648.65   1.761s
Eu-154   5097.09  1274.45        22.         4.     0.001   384.90   1.841s
Co-60    5331.92  1333.10        22.        -1.    -0.001   984.57   1.886s
K-40     5842.83  1460.67        30.       613.     0.227     8.24   1.658 
Bi-212   6483.46  1620.60         2.         7.     0.002    96.66   2.108s
Bi-214   7058.47  1764.10         9.        24.     0.009    43.29   2.217s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8074E-01                                      5.12E+12             
911.20 7.937E-01  (  5.941E-02 1.07E+01 2.62E+01 G  
968.96 8.287E-01  (  6.835E-02 1.32E+01 1.59E+01 G  
338.32 6.841E-01  (  1.588E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 8.147E-01     4.846E-01 4.07E+01 4.10E+00 XA 

Am-241   I  -3.3450E-02                                      1.58E+05             
59.54-3.345E-02 &(  1.388E-01 2.55E+02 3.59E+01 G  

Bi-212   N   6.2520E-01                                      5.12E+12             
727.33 3.921E-01 ?(  2.821E-01 4.95E+01 6.65E+00 G  
785.37 1.325E+00 ?(  1.528E+00 7.70E+01 1.11E+00 G  

1620.74 1.137E+00 ?(  5.424E-01 4.83E+01 1.51E+00 G  

Bi-214   N   5.6575E-01                                      5.84E+05             
609.31 5.657E-01  (P 4.936E-02 9.25E+00 4.55E+01 G  

1120.29 8.668E-01 + P 1.348E-01 1.72E+01 1.49E+01 G  
1764.49 4.289E-01 - P 1.283E-01 2.16E+01 1.53E+01 G  

Co-60    T  -3.0403E-03                                      1.93E+03             
1332.49-3.040E-03 ?(  2.428E-02 4.92E+02 1.00E+02 G  
1173.23-4.619E-03 +   2.416E-02 3.24E+02 9.98E+01 G  

Cs-137   I   1.6170E-04                                      1.10E+04             
661.66 1.617E-04 %(  1.986E-02 7.46E+03 8.50E+01 G  

Eu-152   I   6.5676E-02                                      4.94E+03             
344.28-5.117E-04 %(  5.725E-02 6.79E+03 2.66E+01 G  
121.78 8.211E-02 ?(  4.278E-02 3.55E+01 2.84E+01 G  
778.90 4.307E-02  (  1.404E-01 2.05E+02 1.30E+01 G  
964.08 1.751E-01  (  1.420E-01 5.58E+01 1.45E+01 G  

1112.08-8.873E-02 +   1.816E-01 1.31E+02 1.34E+01 G  
1408.01-7.657E-04 &   1.012E-01 8.03E+03 2.09E+01 G  

Eu-154   I   1.6242E-02                                      3.14E+03             
873.18-9.682E-04 &(  1.618E-01 1.02E+04 1.22E+01 G  
123.07-1.853E-02 +   4.635E-02 1.55E+02 4.04E+01 G  

1274.43 2.224E-02 &(  6.785E-02 1.92E+02 3.49E+01 G  
723.30-2.263E-02 +   1.124E-01 3.07E+02 2.00E+01 G  

1004.72-1.847E-03 %   1.174E-01 3.87E+03 1.79E+01 G  
996.25-1.329E-01 +   2.204E-01 1.07E+02 1.05E+01 G  

95 of 283



ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3727E+01                                      4.57E+11             
1460.82 1.373E+01  (P 2.853E-01 4.12E+00 1.06E+01 G  

Pa-234   N   4.1043E-02                                      1.63E+12             
131.30 4.240E-03 %(  1.069E-01 1.53E+03 1.82E+01 G  
569.50 4.086E-02 ?(  1.787E-01 2.71E+02 9.30E+00 G  
946.00 9.078E-02 ?(  1.352E-01 9.78E+01 1.35E+01 G  
880.52-9.194E-03 %   1.631E-01 1.08E+03 1.05E+01 G  
883.24 1.128E-02 %   2.158E-01 1.17E+03 9.70E+00 G  

Pb-212   N   6.0362E-01                                      5.12E+12             
238.63 6.036E-01  (P 4.216E-02 6.88E+00 4.36E+01 G  
300.09 7.557E-01 + P 3.515E-01 3.30E+01 3.18E+00 G  

Pb-214   N   6.7723E-01                                      5.84E+05             
351.93 7.036E-01  (P 4.525E-02 7.43E+00 3.56E+01 G  
295.22 6.262E-01  (P 9.805E-02 1.38E+01 1.84E+01 G  
242.00 1.028E+00 + P 2.214E-01 1.70E+01 7.27E+00 G  

Ra-226   N   5.7655E-01                                      5.84E+05             
Derived Ave Activity  

186.21 5.765E-01 }(  4.626E-01 5.17E+01 3.56E+00 G  

Th-234   N   8.7269E-01                                      1.63E+12             
63.30 1.027E+00 &(  1.110E+00 6.87E+01 3.75E+00 G  
92.59 7.398E-01  (  5.406E-01 4.69E+01 4.34E+00 G  

Tl-208   N   2.3317E-01                                      5.12E+12             
583.19 2.332E-01  (  1.910E-02 9.88E+00 8.50E+01 G  
277.37 3.985E-02 -   2.315E-01 3.57E+02 6.60E+00 G  
860.53 4.774E-01 +   1.084E-01 2.47E+01 1.24E+01 G  

U-235    N   4.1878E-02                                      2.57E+11             
143.77 1.828E-02 ?(  1.565E-01 5.23E+02 1.09E+01 G  
205.32-1.369E-01 +   3.402E-01 1.54E+02 5.02E+00 G  
163.36 9.131E-02 ?(  2.544E-01 1.73E+02 5.08E+00 G  
185.72 4.188E-02 }   2.718E-02 4.25E+01 5.70E+01 G  

Energy duplication    
93.35 5.468E-01     4.050E-01 4.75E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12       121.        -6.    -0.002   510.04  -3.345E-02   
Th-234      63.29       127.        24.     0.009   137.41   1.027E+00   
Th-234      93.03       181.        43.     0.016    93.81   7.398E-01   
Eu-152     124.08        72.        38.     0.014    71.09   8.211E-02   
Eu-154     122.45       171.       -12.    -0.005   309.08  -1.853E-02   
Pa-234     569.54        35.         3.     0.001   542.53   4.086E-02   
Eu-154     723.09        46.        -3.    -0.001   613.40  -2.263E-02   
Bi-212     727.26        32.        18.     0.007    99.08   3.921E-01   
Eu-152     779.15        27.         4.     0.001   409.19   4.307E-02   
Bi-212     785.91        23.        10.     0.004   153.90   1.325E+00   
Pa-234     945.92        21.         7.     0.003   195.59   9.078E-02   
Eu-152     964.62        26.        15.     0.005   111.52   1.751E-01   
Eu-154     998.05        31.        -8.    -0.003   213.69  -1.329E-01   
Eu-152    1113.00        29.        -6.    -0.002   261.16  -8.873E-02   
Co-60     1173.40        26.        -2.    -0.001   648.65  -4.619E-03   
Eu-154    1274.45        22.         4.     0.001   384.90   2.224E-02   
Co-60     1333.10        22.        -1.    -0.001   984.57  -3.040E-03   
Bi-212    1620.60         2.         7.     0.002    96.66   1.137E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:04:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8074E-01    7.8074E-01   1.3722E-01    1.4843E-01  5.941E-02
Am-241 #A   -3.3444E-02   -3.3450E-02   1.7061E-01    1.7063E-01  1.388E-01
Bi-212 #     6.2520E-01    6.2520E-01   4.3138E-01    4.3256E-01  2.821E-01
Bi-214       5.6572E-01    5.6575E-01   1.0866E-01    1.1167E-01  4.936E-02
Co-60  #A   -2.9947E-03   -3.0403E-03   2.9933E-02    2.9934E-02  2.428E-02
Cs-137 #A    1.6128E-04    1.6170E-04   2.4130E-02    2.4130E-02  1.986E-02
Eu-152 #C    6.5290E-02    6.5676E-02   4.6687E-02    4.6838E-02  5.725E-02
Eu-154 #A    1.6092E-02    1.6242E-02   6.2514E-02    6.2520E-02  1.618E-01
K-40         1.3727E+01    1.3727E+01   1.1675E+00    1.3562E+00  2.853E-01
Pa-234 #A    4.1043E-02    4.1043E-02   8.0277E-02    8.0925E-02  1.069E-01
Pb-212       6.0362E-01    6.0362E-01   8.4322E-02    9.7991E-02  4.216E-02
Pb-214       6.7719E-01    6.7723E-01   1.0274E-01    1.0944E-01  4.525E-02
Ra-226       5.7652E-01    5.7655E-01   5.9604E-01    5.9732E-01  4.626E-01
Th-234 #A    8.7269E-01    8.7269E-01   7.2601E-01    7.3069E-01  1.110E+00
Tl-208       2.3317E-01    2.3317E-01   4.6088E-02    4.8483E-02  1.910E-02
U-235   A    4.1878E-02    4.1878E-02   3.5527E-02    3.5629E-02  1.565E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2034.9 keV)     1.716E+01  pCi/g         
Total Decayed Activity (  205.3 to  2034.9 keV) 1.7164486E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0774-24                Received:        02/26/13                      
Lab ID:          243725-006                    Prepared:        03/05/13 09:45                
Matrix:          Soil                          Analyzed:        04/09/13 11:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         
Sampled:         02/26/13 12:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00576 U       0.182          0.150            0.9     
Bismuth-212                           1.30            0.531          0.257                    
Bismuth-214                           0.731           0.108          0.0386                   
Cesium-137                            0.00361 U       0.0269         0.0218           0.07    
Cobalt-60                             0.00699 U       0.0289         0.0229           0.03    
Europium-152                          0.0298 U        0.0689         0.0610           0.1     
Europium-154                         -0.0734 U        0.241          0.191            0.2     
Lead-212                              0.762           0.0962         0.0481                   
Lead-214                              0.948           0.111          0.0476                   
Potassium-40                         13.1             1.16           0.175                    
Protactinium-234                      0.0139 U        0.0297         0.111                    
Radium-226 (By Bismuth-214)           0.731           0.108          0.0386           0.2     
Thallium-208                          0.306           0.0564         0.0210                   
Thorium-232 (By Actinium-228)         1.06            0.184          0.0928           0.9     
Thorium-234                           1.02 U          0.792          1.17                     
Uranium-235                           0.118 U         0.0584         0.166            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0

99 of 283



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243725-006                   Client ID : 12-PE-E0774-24        

Seqnum : 1503142999005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130409_005                                Batch         : 195921                       Time      : 09-APR-2013 11:18     

Cal    : 09-APR-2013 07:30:46,09-JAN-2013 09:04:01     Caldate       : 09-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00576           0.150       0.9      .18203           .18203           -0.018       u        

Bismuth-212                         1.30              0.257                .53135           .53549           0.11         u        

Bismuth-214                         0.731             0.0386               .10796           .11296           -0.0030      u        

Cesium-137                          0.00361           0.0218      0.07     .026891          .026892          -0.00075     u        

Cobalt-60                           0.00699           0.0229      0.03     .028911          .028913          0.00053      u        

Europium-152                        0.0298            0.0610      0.1      .068933          .068954          0.011        u        

Europium-154                        -0.0734           0.191       0.2      .24069           .24072           0.0037       u        

Lead-212                            0.762             0.0481               .096167          .11499           0.022        u        

Lead-214                            0.948             0.0476               .1111            .123             0.016        u        

Potassium-40                        13.1              0.175                1.1552           1.3309           -0.15        u        

Protactinium-234                    0.0139            0.111                .029655          .029855          0.011        u        

Radium-226 (By Bismuth-214)         0.731             0.0386      0.2      .10796           .11296           -0.0030      u        

Thallium-208                        0.306             0.0210               .056423          .059789          0.0078       u        

Thorium-232 (By Actinium-228)       1.06              0.0928      0.9      .18437           .19962           -0.018       u        

Thorium-234                         1.02              1.17                 .79195           .79785           0.0042       u        

Uranium-235                         0.118             0.166       0.18     .058442          .058931          0.0090       u        

u=use  

Page 1 of 1                                                                                                             1503142999005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0774-24          
Sample Description: 243725-006, 195921 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130409_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0774                        Matrix: S         
Sample Time: 2/26/2013 12:58           Live Time: 2700   sec

Acquisition Time: 4/9/2013 11:18:28         Real Time: 2702   sec
Analysis Time: 4/9/2013 12:03            Dead Time: 0.07   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.056E+00      1.844E-01      1.996E-01      9.282E-02
Am-241    #AB    5.757E-03      1.820E-01      1.820E-01      1.497E-01
Bi-212           1.297E+00      5.314E-01      5.355E-01      2.566E-01
Bi-214           7.307E-01      1.080E-01      1.130E-01      3.862E-02
Co-60     #AB    6.987E-03      2.891E-02      2.891E-02      2.287E-02
Cs-137    #AB    3.614E-03      2.689E-02      2.689E-02      2.179E-02
Eu-152    #AB    2.981E-02      6.893E-02      6.895E-02      6.100E-02
Eu-154    #AB   -7.339E-02      2.407E-01      2.407E-01      1.911E-01
K-40             1.315E+01      1.155E+00      1.331E+00      1.748E-01
Pa-234    #AB    1.388E-02      2.965E-02      2.986E-02      1.112E-01
Pb-212           7.624E-01      9.617E-02      1.150E-01      4.806E-02
Pb-214           9.483E-01      1.111E-01      1.230E-01      4.761E-02
Ra-226    #      1.377E+00      6.725E-01      6.790E-01      4.394E-01
Th-234    #AB    1.023E+00      7.920E-01      7.979E-01      1.174E+00
Tl-208           3.064E-01      5.642E-02      5.979E-02      2.095E-02
U-235     #AB    1.179E-01      5.844E-02      5.893E-02      1.660E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.083E+01

Analyst: Chanthachone Alexander

101 of 283



ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Sample description                                             
243725-006, 195921                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130409_005.An1

Acquisition information
Start time:                 4/9/2013 11:18:28
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2900E+02) = 

8.2149E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       2/26/2013 12:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0701

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.48       30.  63.58   0.84  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.74      113.  19.51   0.85  3.071E-02
77.20      215.  10.57   0.86  3.252E-02
87.22       47.  44.16   0.54  3.887E-02
92.87       53.  44.15   0.87  4.163E-02    92.59   4.343  8.968E-01 Th234 

93.35   5.760  6.704E-01 U235  
93.35   4.100  9.419E-01 Ac228 
93.35   5.760  6.704E-01 U235  

93.01       59.  37.60   0.87  4.199E-02    92.59   4.343  9.907E-01 Th234 
93.35   5.760  7.406E-01 U235  
93.35   4.100  1.041E+00 Ac228 

93.25       53.  43.20   0.39  4.199E-02    93.35   4.100  9.350E-01 Ac228 
123.17       20.  88.78   0.90  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.70       20.  97.56   0.92  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.062E-01 U235  
163.48       16.  97.31   0.94  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.950E-01 U235  
186.01       78.  24.41   0.85  4.880E-02   185.72  57.000  8.582E-02 U235  

186.21   3.555  1.377E+00 Ra226 
185.72  57.000  8.582E-02 U235  

205.33       35.  50.21   0.99  4.687E-02   205.32   5.020  4.504E-01 U235  
205.32   5.020  4.504E-01 U235  

238.55      479.   6.25   0.92  4.343E-02   238.63  43.600  7.624E-01 Pb212 
241.55       84.  23.31   1.49  4.308E-02   242.00   7.268  8.212E-01 Pb214 
277.74       41.  36.83   0.77  3.966E-02   277.37   6.600  4.715E-01 Tl208 
295.30      212.   9.78   1.12  3.814E-02   295.22  18.414  9.098E-01 Pb214 
300.27       38.  38.39   0.78  3.774E-02   300.09   3.180  9.637E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.30      128.  13.50   0.93  3.484E-02   338.32  11.400  9.812E-01 Ac228 
351.90      388.   6.28   1.21  3.392E-02   351.93  35.600  9.682E-01 Pb214 
583.19      200.   9.57   1.14  2.388E-02   583.19  85.000  2.993E-01 Tl208 
609.39      258.   7.23   1.31  2.316E-02   609.31  45.490  7.307E-01 Bi214 
661.56        2. 372.07   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.44       60.  20.49   0.36  2.048E-02   727.33   6.650  1.334E+00 Bi212 
778.90        3. 269.79   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.47        8.  86.03   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.55       14.  66.11   1.59  1.821E-02   860.53  12.400  1.953E-01 Tl208 
879.57        6. 106.85   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.09      164.  11.07   0.89  1.749E-02   911.20  26.200  1.089E+00 Ac228 
968.88       40.  26.85   1.68  1.674E-02   968.96  15.900  4.525E-01 Ac228 

1113.14        6. 115.64   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.66       69.  17.77   0.85  1.507E-02  1120.29  14.910  9.318E-01 Bi214 
1331.93        3. 206.88   1.96  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1407.47        3. 274.03   2.02  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      560.   4.39   1.99  1.228E-02  1460.82  10.550  1.315E+01 K40   
1620.52        7.  74.80   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.59       64.  12.50   0.60  1.046E-02  1764.49  15.310  1.216E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.78       215.        96. 3.133E+03   49.58   0.584  -      s 
308.88    77.25       185.       174. 5.356E+03   27.67   0.652  -        
348.75    87.22       178.        47. 1.219E+03   88.32   0.539  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.82    63.48       170.        30.     0.011   127.15   0.841s
Th-234    371.34    92.87       250.        53.     0.020    88.31   0.871s
U-235     373.27    93.35       216.        59.     0.022    75.20   0.872D
Ac-228    373.27    93.35       204.        53.     0.020    86.41   0.389D
Eu-152    484.99   121.29       186.       -19.    -0.007   203.94   0.901s
Eu-154    492.48   123.17       152.        20.     0.008   177.57   0.902s
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    523.66   130.96       211.       -11.    -0.004   394.46   0.911s
U-235     574.58   143.70       173.        20.     0.007   195.11   0.923 
U-235     653.66   163.48       120.        16.     0.006   194.62   0.943s
U-235     743.26   185.89       143.        77.     0.028    49.59   0.966s
Ra-226    743.75   186.01       116.        78.     0.029    48.82   0.850s
U-235     820.98   205.33       135.        35.     0.013   100.41   0.985 
Pb-212    953.83   238.55       165.       474.     0.176    12.49   0.923 
Pb-214    965.84   241.55       139.        84.     0.031    46.62   1.492s
Tl-208   1110.49   277.73        77.        30.     0.011    89.64   1.057s
Pb-214   1180.76   295.30        79.       210.     0.078    19.56   1.120s
Pb-212   1200.60   300.27        70.        38.     0.014    76.78   0.777s
Ac-228   1352.71   338.30        59.       128.     0.047    26.99   0.933 
Eu-152   1374.23   343.69        61.        -2.    -0.001  1334.18   1.122s
Pb-214   1407.08   351.90        66.       384.     0.142    12.55   1.211 
Tl-208   2331.83   583.14        36.       202.     0.075    18.42   1.141 
Bi-214   2436.79   609.39        33.       253.     0.094    14.47   1.309 
Cs-137   2645.45   661.56        32.         2.     0.001   744.14   1.417s
Bi-212   2908.95   727.44        24.        60.     0.022    40.98   0.361s
Eu-152   3114.77   778.90        25.         3.     0.001   539.59   1.520s
Bi-212   3141.07   785.47        22.         8.     0.003   172.05   1.526s
Tl-208   3441.39   860.55        39.        14.     0.005   132.22   1.590s
Eu-154   3490.14   872.74        34.        -5.    -0.002   327.95   1.601s
Pa-234   3517.48   879.57        18.         6.     0.002   213.70   1.607s
Pa-234   3525.69   881.63        30.        -7.    -0.003   222.67   1.610s
Ac-228   3643.56   911.09        36.       164.     0.061    22.14   0.888s
Pa-234   3782.02   945.70        32.        -3.    -0.001   585.45   1.662s
Eu-152   3866.74   966.89        77.       -21.    -0.008   128.04   1.677s
Ac-228   3874.73   968.88        37.        40.     0.015    53.71   1.681s
Eu-152   4451.84  1113.14        24.         6.     0.002   231.27   1.796s
Bi-214   4481.90  1120.66        19.        69.     0.025    35.54   0.851s
Co-60    5327.21  1331.93        18.         3.     0.001   413.77   1.964s
Eu-152   5629.46  1407.47        24.         3.     0.001   548.06   2.019s
K-40     5843.01  1460.84        10.       560.     0.207     8.79   1.990 
Bi-212   6482.01  1620.52        10.         7.     0.003   149.60   2.167s
Bi-214   7058.61  1764.59         0.        64.     0.024    25.00   0.598s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0562E+00                                      5.12E+12             
911.20 1.089E+00 @(  9.282E-02 1.11E+01 2.62E+01 G  
968.96 4.525E-01 -   1.614E-01 2.69E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 9.812E-01  (  1.370E-01 1.35E+01 1.14E+01 G  

Energy duplication    
93.35 9.350E-01     5.883E-01 4.32E+01 4.10E+00 XA 

Am-241   I   5.7565E-03                                      1.58E+05             
59.54 5.757E-03 %(  1.497E-01 1.58E+03 3.59E+01 G  

Bi-212   N   1.2967E+00                                      5.12E+12             
727.33 1.334E+00  (  2.566E-01 2.05E+01 6.65E+00 G  
785.37 1.184E+00 ?(  1.537E+00 8.60E+01 1.11E+00 G  

1620.74 1.218E+00 ?(  1.289E+00 7.48E+01 1.51E+00 G  

Bi-214   N   7.3070E-01                                      5.84E+05             
609.31 7.307E-01  (P 3.862E-02 7.23E+00 4.55E+01 G  

1120.29 9.318E-01 +   1.383E-01 1.78E+01 1.49E+01 G  
1764.49 1.216E+00 +   4.428E-02 1.25E+01 1.53E+01 G  

Co-60    T   6.9872E-03                                      1.93E+03             
1332.49 6.987E-03 ?(  2.287E-02 2.07E+02 1.00E+02 G  
1173.23-3.305E-04 %   2.187E-02 4.02E+03 9.98E+01 G  

Cs-137   I   3.6138E-03                                      1.10E+04             
661.66 3.614E-03 ?(  2.179E-02 3.72E+02 8.50E+01 G  

Eu-152   I   2.9806E-02                                      4.94E+03             
344.28-5.587E-03 &(  6.100E-02 6.67E+02 2.66E+01 G  
121.78-4.178E-02 +   6.843E-02 1.02E+02 2.84E+01 G  
778.90 3.248E-02 ?(  1.406E-01 2.70E+02 1.30E+01 G  
964.08-2.586E-01 +   2.561E-01 6.40E+01 1.45E+01 G  

1112.08 9.676E-02 &(  1.733E-01 1.16E+02 1.34E+01 G  
1408.01 3.022E-02 ?(  1.329E-01 2.74E+02 2.09E+01 G  

Eu-154   I  -7.3393E-02                                      3.14E+03             
873.18-7.339E-02 ?(  1.911E-01 1.64E+02 1.22E+01 G  
123.07 3.070E-02 &   4.348E-02 8.88E+01 4.04E+01 G  

1274.43 1.344E-03 &   6.725E-02 3.04E+03 3.49E+01 G  
723.30 2.249E-03 &   9.569E-02 2.59E+03 2.00E+01 G  

1004.72-1.978E-03 %   1.473E-01 4.53E+03 1.79E+01 G  
996.25-1.059E-03 %   2.571E-01 1.47E+04 1.05E+01 G  

K-40     N   1.3149E+01                                      4.57E+11             
1460.82 1.315E+01  (  1.748E-01 4.39E+00 1.06E+01 G  

Pa-234   N   1.3877E-02                                      1.63E+12             
131.30-3.463E-02 ?(  1.112E-01 1.97E+02 1.82E+01 G  
569.50 7.231E-03 %   1.698E-01 1.43E+03 9.30E+00 G  
946.00-3.674E-02 +   1.734E-01 2.93E+02 1.35E+01 G  
880.52 9.796E-02 ?(  1.595E-01 1.07E+02 1.05E+01 G  
883.24-1.286E-01 &   2.226E-01 1.11E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/9/2013 12:03:36
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.6236E-01                                      5.12E+12             
238.63 7.624E-01  (P 4.806E-02 6.25E+00 4.36E+01 G  
300.09 9.637E-01 + P 4.942E-01 3.84E+01 3.18E+00 G  

Pb-214   N   9.4829E-01                                      5.84E+05             
351.93 9.682E-01  (P 4.761E-02 6.28E+00 3.56E+01 G  
295.22 9.098E-01  (P 8.970E-02 9.78E+00 1.84E+01 G  
242.00 8.212E-01 - P 2.665E-01 2.33E+01 7.27E+00 G  

Ra-226   N   1.3774E+00                                      5.84E+05             
186.21 1.377E+00  (  4.394E-01 2.44E+01 3.56E+00 G  

Th-234   N   1.0231E+00                                      1.63E+12             
63.30 1.169E+00  (  1.174E+00 6.36E+01 3.75E+00 G  
92.59 8.968E-01  (  6.202E-01 4.42E+01 4.34E+00 G  

Tl-208   N   3.0637E-01                                      5.12E+12             
583.19 3.028E-01  (  2.095E-02 9.21E+00 8.50E+01 G  
277.37 3.525E-01 ?(  2.380E-01 4.48E+01 6.60E+00 G  
860.53 1.953E-01 -   1.952E-01 6.61E+01 1.24E+01 G  

U-235    N   1.1785E-01                                      2.57E+11             
143.77 1.062E-01 ?(  1.660E-01 9.76E+01 1.09E+01 G  
205.32 4.504E-01  (  3.507E-01 5.02E+01 5.02E+00 G  
163.36 1.950E-01 ?(  3.024E-01 9.73E+01 5.08E+00 G  
185.72 8.394E-02  (  3.044E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 7.406E-01     4.304E-01 3.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.48       170.        30.     0.011   127.15   1.169E+00   
Th-234      92.87       250.        53.     0.020    88.31   8.968E-01   
U-235       93.35       216.        59.     0.022    75.20   7.406E-01   
Eu-152     121.29       186.       -19.    -0.007   203.94  -4.178E-02   
Eu-154     123.17       152.        20.     0.008   177.57   3.070E-02   
Pa-234     130.96       211.       -11.    -0.004   394.46  -3.463E-02   
U-235      143.70       173.        20.     0.007   195.11   1.062E-01   
U-235      163.48       120.        16.     0.006   194.62   1.950E-01   
U-235      185.89       143.        77.     0.028    49.59   8.394E-02   
U-235      205.33       135.        35.     0.013   100.41   4.504E-01   
Eu-152     343.69        61.        -2.    -0.001  1334.18  -5.587E-03   
Cs-137     661.56        32.         2.     0.001   744.14   3.614E-03   
Eu-152     778.90        25.         3.     0.001   539.59   3.248E-02   
Eu-154     872.74        34.        -5.    -0.002   327.95  -7.339E-02   
Pa-234     879.57        18.         6.     0.002   213.70   9.796E-02   
Pa-234     881.63        30.        -7.    -0.003   222.67  -1.286E-01   
Pa-234     945.70        32.        -3.    -0.001   585.45  -3.674E-02   
Eu-152     966.89        77.       -21.    -0.008   128.04  -2.586E-01   
Eu-152    1113.14        24.         6.     0.002   231.27   9.676E-02   
Co-60     1331.93        18.         3.     0.001   413.77   6.987E-03   
Eu-152    1407.47        24.         3.     0.001   548.06   3.022E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0562E+00    1.0562E+00   1.8437E-01    1.9962E-01  9.282E-02
Am-241 #A    5.7555E-03    5.7565E-03   1.8203E-01    1.8203E-01  1.497E-01
Bi-212       1.2967E+00    1.2967E+00   5.3135E-01    5.3549E-01  2.566E-01
Bi-214       7.3066E-01    7.3070E-01   1.0796E-01    1.1296E-01  3.862E-02
Co-60  #A    6.8825E-03    6.9872E-03   2.8911E-02    2.8913E-02  2.287E-02
Cs-137 #A    3.6042E-03    3.6138E-03   2.6891E-02    2.6892E-02  2.179E-02
Eu-152 #A    2.9631E-02    2.9806E-02   6.8933E-02    6.8954E-02  6.100E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130409_005.An1               

Eu-154 #A   -7.2717E-02   -7.3393E-02   2.4069E-01    2.4072E-01  1.911E-01
K-40         1.3149E+01    1.3149E+01   1.1552E+00    1.3309E+00  1.748E-01
Pa-234 #A    1.3877E-02    1.3877E-02   2.9655E-02    2.9855E-02  1.112E-01
Pb-212       7.6236E-01    7.6236E-01   9.6167E-02    1.1499E-01  4.806E-02
Pb-214       9.4824E-01    9.4829E-01   1.1110E-01    1.2300E-01  4.761E-02
Ra-226 #     1.3773E+00    1.3774E+00   6.7250E-01    6.7896E-01  4.394E-01
Th-234 #A    1.0231E+00    1.0231E+00   7.9195E-01    7.9785E-01  1.174E+00
Tl-208       3.0637E-01    3.0637E-01   5.6423E-02    5.9789E-02  2.095E-02
U-235  #A    1.1785E-01    1.1785E-01   5.8442E-02    5.8931E-02  1.660E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.963E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.9627291E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/01/13 13:33                
Type:            LCS                           Analyzed:        03/28/13 16:50                
Lab ID:          QC678240                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   319 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          195921                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                13.4                 0.418     103    54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243725 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513125736008.4                                                  
File          : 2_20130328_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC678240                                                         
Matrix        : Soil                                                             
Batch         : 195921                                                           
Time          : 28-MAR-2013 16:50                                                
Sample Amount : 319 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.3 %                                                            
Cal           : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.41  103   54-146  .41815        .73918        u    

u=use  

Page 1 of 1                                                                                                           1513125736008.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC678240, 195921, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 3/1/2013 13:33            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:50:26        Real Time: 2708   sec
Analysis Time: 3/29/2013 08:46           Dead Time: 0.30   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.094E-01      2.204E-01      2.263E-01      1.454E-01
Am-241    #AB    2.438E-01      4.557E-01      4.561E-01      3.703E-01
Bi-212    #      3.052E+00      9.147E-01      9.279E-01      5.839E-01
Bi-214           1.341E+01      4.182E-01      7.392E-01      8.559E-02
Co-60     #AB   -3.532E-03      4.701E-02      4.701E-02      3.843E-02
Cs-137           1.135E-01      6.047E-02      6.069E-02      3.563E-02
Eu-152    #      6.051E-01      1.328E-01      1.373E-01      1.695E-01
Eu-154    #AB    4.467E-02      7.666E-02      7.670E-02      3.525E-01
K-40             7.039E+00      1.131E+00      1.185E+00      4.796E-01
Pa-234    #AB    1.654E-01      1.983E-01      2.025E-01      2.365E-01
Pb-212           5.176E-01      1.406E-01      1.470E-01      9.438E-02
Pb-214           1.458E+01      4.337E-01      9.199E-01      1.246E-01
Ra-226           1.621E+01      2.264E+00      2.517E+00      1.313E+00
Th-234    #AB    1.562E+00      3.806E+00      3.808E+00      3.104E+00
Tl-208           1.936E-01      6.077E-02      6.204E-02      3.622E-02
U-235     #      7.681E-01      9.942E-02      1.110E-01      4.094E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.920E+01

Analyst: Andrew Alexander                   Reviewer:           
Review Date:

113 of 283



ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Sample description                                             
QC678240, 195921, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130328_008.An1

Acquisition information
Start time:                 3/28/2013 16:50:26
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0958

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.11        9. 118.95   0.00  0.000E+00
60.06       42.  93.46   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29       35. 121.82   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      793.   6.17   0.85  2.835E-02
77.16     1471.   3.74   0.85  3.012E-02
79.46      101.  35.40   0.86  3.176E-02
87.27      558.   7.56   0.86  3.668E-02
90.01      205.  17.45   0.87  3.819E-02
92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  
93.35   5.760  4.406E-01 U235  

92.38       32. 110.89   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  6.190E-01 Ac228 
93.35   5.760  4.406E-01 U235  

92.54       24. 173.36   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.610E-01 Ac228 
93.35   5.760  3.281E-01 U235  

131.60       10. 400.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  3.599E-02 Pa234 

144.11       39. 113.08   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.220E-01 U235  

163.79       33. 132.34   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  4.078E-01 U235  

186.23      884.   6.99   1.07  4.815E-02   185.72  57.000  1.010E+00 U235  
186.21   3.555  1.621E+01 Ra226 
185.72  57.000  1.010E+00 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.47      349.  10.33   1.01  4.319E-02   238.63  43.600  5.735E-01 Pb212 
241.91     1397.   3.42   1.01  4.286E-02   242.00   7.268  1.406E+01 Pb214 
295.08     3276.   2.07   1.00  3.814E-02   295.22  18.414  1.462E+01 Pb214 
300.64       29.  90.31   1.06  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.01       84.  33.75   1.10  3.494E-02   338.32  11.400  6.616E-01 Ac228 
344.15       27. 114.80   1.10  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  9.092E-02 Eu152 
351.75     5669.   1.49   1.12  3.405E-02   351.93  35.600  1.466E+01 Pb214 
571.06       28.  59.94   1.30  2.456E-02   569.50   9.300  3.790E-01 Pa234 

569.50   9.300  3.790E-01 Pa234 
576.94        7. 136.78   0.39  2.434E-02
583.32      123.  15.14   1.32  2.416E-02   583.19  85.000  1.886E-01 Tl208 
609.30     4566.   1.56   1.41  2.345E-02   609.31  45.490  1.341E+01 Bi214 
661.19       68.  26.65   1.64  2.217E-02   661.66  84.990  1.134E-01 Cs137 
702.76       68.  32.54   0.60  2.128E-02
726.56       25.  65.18   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  5.711E-01 Bi212 
768.32      385.   7.13   1.36  2.002E-02
778.58        7. 195.91   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.905E-02 Eu152 
785.98      125.  14.98   1.47  1.972E-02   785.37   1.110  1.792E+01 Bi212 

785.37   1.110  1.792E+01 Bi212 
861.23       17.  77.72   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.14       98.  17.99   1.52  1.779E-02   911.20  26.200  6.605E-01 Ac228 
934.03      241.   9.61   1.32  1.748E-02
947.37       14.  98.15   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.927E-01 Pa234 
964.61       36.  47.97   1.61  1.710E-02   964.08  14.500  4.559E-01 Eu152 

964.08  14.500  4.559E-01 Eu152 
969.02       71.  24.19   1.62  1.704E-02   968.96  15.900  8.242E-01 Ac228 
996.88        2. 662.41   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27     1039.   3.64   1.56  1.535E-02  1120.29  14.910  1.421E+01 Bi214 
1155.30      144.  16.15   0.93  1.501E-02
1238.20      412.   6.74   1.80  1.426E-02
1273.94       14.  85.81   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.02      144.  10.98   1.90  1.291E-02  1408.01  20.850  1.686E+00 Eu152 

1408.01  20.850  1.686E+00 Eu152 
1460.81      314.   7.59   1.78  1.254E-02  1460.82  10.550  7.039E+00 K40   
1764.14      900.   3.68   2.00  1.070E-02  1764.49  15.310  1.725E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.00    30.11        66.         9. 0.000E+00  237.89   0.000  -      
298.57    74.79      1088.       582. 2.052E+04   18.76   0.836  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
308.05    77.16      1021.      1192. 3.956E+04    9.84   0.809  -        
317.25    79.47       561.        30. 9.445E+02  226.27   0.714 TH-227   c
348.32    87.24       760.       579. 1.578E+04   16.94   0.953  -      s 
359.25    89.98       572.       173. 4.529E+03   41.96   0.969  -       M

2306.22   576.94        46.         7. 2.917E+02  273.56   0.390  -       c
2809.55   702.76       122.        68. 3.177E+03   65.07   0.603  -      sM
3071.85   768.32       105.       385. 1.924E+04   14.25   1.365 BI-214   M
3734.95   934.03        90.       241. 1.380E+04   19.21   1.324 BI-214    
4620.69  1155.30        88.       144. 9.560E+03   32.30   0.927 BI-214  s 
4952.61  1238.20        72.       412. 2.890E+04   13.49   1.804 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.70    60.06       765.        42.     0.016   186.92   0.835s
Th-234    252.62    63.29       883.        35.     0.013   243.64   0.839s
Th-234    369.50    92.54       856.        24.     0.009   346.73   0.868s
Ac-228    372.74    93.35       624.        32.     0.012   221.78   0.869D
U-235     372.74    93.35       624.        32.     0.012   221.78   0.869D
Eu-152    487.42   122.04       899.       -10.    -0.004   893.95   0.896s
Pa-234    525.62   131.60       851.        10.     0.004   800.14   0.905s
U-235     575.60   144.11       943.        39.     0.014   226.16   0.917 
U-235     654.27   163.79       928.        33.     0.012   264.68   0.936s
U-235     743.90   186.21       918.       792.     0.293    12.94   0.958 
Ra-226    743.96   186.23       945.       884.     0.327    13.97   1.070 
Pb-212    952.85   238.48       590.       311.     0.115    26.69   0.939 
Pb-214    966.61   241.92       549.      1392.     0.516     7.62   1.026 
Tl-208   1104.17   276.34       576.       -51.    -0.019   137.33   1.043s
Pb-214   1179.10   295.08       452.      3272.     1.212     4.15   1.005 
Pb-212   1201.33   300.64       417.        29.     0.011   180.62   1.064 
Ac-228   1350.77   338.01       382.        84.     0.031    67.50   1.099 
Eu-152   1375.29   344.15       450.        27.     0.010   229.60   1.104s
Pb-214   1405.69   351.75       426.      5663.     2.097     2.97   1.118 
Pa-234   2282.71   571.06       123.        28.     0.010   119.87   1.300s
Tl-208   2331.74   583.32       104.       123.     0.046    30.28   1.315 
Bi-214   2435.67   609.30       156.      4557.     1.688     3.11   1.407 
Cs-137   2643.23   661.19        84.        68.     0.025    53.30   1.636 
Eu-154   2886.98   722.11       157.        -5.    -0.002   757.96   1.426s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2904.75   726.56       122.        25.     0.009   130.36   1.429s
Eu-152   3112.91   778.58        98.         7.     0.003   391.81   1.469s
Bi-212   3142.51   785.98       113.       125.     0.046    29.97   1.474 
Tl-208   3443.61   861.23        92.        17.     0.006   155.44   1.532 
Eu-154   3491.41   873.17       114.        -6.    -0.002   480.10   1.541s
Pa-234   3509.65   877.73        97.       -13.    -0.005   224.42   1.547s
Ac-228   3643.35   911.14        86.        98.     0.036    35.99   1.518 
Pa-234   3788.34   947.37        92.        14.     0.005   196.29   1.595s
Eu-152   3857.37   964.61       130.        36.     0.013    95.94   1.608s
Ac-228   3875.02   969.02        77.        71.     0.026    48.38   1.617 
Eu-154   3986.51   996.88        99.         2.     0.001  1324.82   1.631s
Eu-152   4446.97  1111.91        88.        -7.    -0.002   401.10   1.712s
Bi-214   4480.46  1120.27        91.      1036.     0.384     7.28   1.564 
Eu-154   5095.72  1273.94        70.        14.     0.005   171.62   1.818s
Co-60    5327.00  1331.69        49.        -2.    -0.001  1331.17   1.854s
Eu-152   5632.70  1408.02        53.       144.     0.053    21.95   1.900 
K-40     5844.16  1460.81        75.       297.     0.110    15.18   1.778 
Bi-214   7059.55  1764.14        36.       900.     0.333     7.36   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0940E-01                                      5.12E+12             
911.20 6.605E-01  (P 1.454E-01 1.80E+01 2.62E+01 G  
968.96 8.242E-01  (P 2.366E-01 2.42E+01 1.59E+01 G  
338.32 6.616E-01 ?(P 3.590E-01 3.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.190E-01 ?   1.117E+00 1.11E+02 4.10E+00 XA 

Am-241   I   2.4382E-01                                      1.58E+05             
59.54 2.438E-01 &(  3.703E-01 9.35E+01 3.59E+01 G  

Bi-212   N   3.0522E+00                                      5.12E+12             
727.33 5.711E-01  (  5.839E-01 6.52E+01 6.65E+00 G  
785.37 1.792E+01  (  3.548E+00 1.50E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.741E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3405E+01                                      5.84E+05             
609.31 1.341E+01  (P 8.559E-02 1.56E+00 4.55E+01 G  

1120.29 1.421E+01 + P 3.040E-01 3.64E+00 1.49E+01 G  
1764.49 1.725E+01 +   2.680E-01 3.68E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -3.5316E-03                                      1.93E+03             
1332.49-3.532E-03 ?(  3.843E-02 6.66E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.728E-02 1.00E+03 9.98E+01 G  

Cs-137   I   1.1345E-01                                      1.10E+04             
661.66 1.134E-01  (  3.563E-02 2.66E+01 8.50E+01 G  

Eu-152   I   6.0509E-01                                      4.94E+03             
344.28 9.092E-02 ?(  1.695E-01 1.15E+02 2.66E+01 G  
121.78-2.177E-02 &   1.599E-01 4.47E+02 2.84E+01 G  
778.90 8.905E-02 ?(  2.822E-01 1.96E+02 1.30E+01 G  
964.08 4.559E-01 ?(  3.378E-01 4.80E+01 1.45E+01 G  

1112.08-1.026E-01 -   3.326E-01 2.01E+02 1.34E+01 G  
1408.01 1.686E+00  (  1.984E-01 1.10E+01 2.09E+01 G  

Eu-154   I   4.4669E-02                                      3.14E+03             
873.18-9.036E-02 ?(  3.525E-01 2.40E+02 1.22E+01 G  
123.07 2.464E-03 %   1.123E-01 2.77E+03 4.04E+01 G  

1274.43 9.366E-02 ?(  1.260E-01 8.58E+01 3.49E+01 G  
723.30-3.556E-02 +   2.204E-01 3.79E+02 2.00E+01 G  

1004.72 0.000E+00 -   2.987E-01 1.00E+03 1.79E+01 G  
996.25 3.834E-02 &(  4.162E-01 6.62E+02 1.05E+01 G  

K-40     N   7.0394E+00                                      4.57E+11             
1460.82 7.039E+00  (P 4.796E-01 7.59E+00 1.06E+01 G  

Pa-234   N   1.6540E-01                                      1.63E+12             
131.30 3.599E-02 ?(  2.365E-01 4.00E+02 1.82E+01 G  
569.50 3.790E-01 &(  3.548E-01 5.99E+01 9.30E+00 G  
946.00 1.927E-01 &(  3.002E-01 9.81E+01 1.35E+01 G  
880.52-2.098E-01 &   3.757E-01 1.12E+02 1.05E+01 G  
883.24-1.345E-02 %   5.142E-01 2.32E+03 9.70E+00 G  

Pb-212   N   5.1762E-01                                      5.12E+12             
238.63 5.176E-01  (P 9.438E-02 1.33E+01 4.36E+01 G  
300.09 7.709E-01 + P 1.244E+00 9.03E+01 3.18E+00 G  

Pb-214   N   1.4575E+01                                      5.84E+05             
351.93 1.466E+01  (P 1.246E-01 1.49E+00 3.56E+01 G  
295.22 1.462E+01  (P 2.215E-01 2.07E+00 1.84E+01 G  
242.00 1.403E+01  (P 5.499E-01 3.81E+00 7.27E+00 G  

Ra-226   N   1.6207E+01                                      5.84E+05             
186.21 1.621E+01  (  1.313E+00 6.99E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5619E+00                                      1.63E+12             
63.30 1.562E+00 ?(  3.104E+00 1.22E+02 3.75E+00 G  
92.59 4.392E-01 &   1.246E+00 1.73E+02 4.34E+00 G  

Tl-208   N   1.9360E-01                                      5.12E+12             
583.19 1.886E-01  (P 3.622E-02 1.51E+01 8.50E+01 G  
277.37-6.125E-01 - P 6.712E-01 6.87E+01 6.60E+00 G  
860.53 2.275E-01  (P 3.051E-01 7.77E+01 1.24E+01 G  

U-235    N   7.6808E-01                                      2.57E+11             
143.77 2.220E-01 ?(  4.094E-01 1.13E+02 1.09E+01 G  
205.32-1.712E-02 &   8.411E-01 2.98E+03 5.02E+00 G  
163.36 4.078E-01 ?(  8.815E-01 1.32E+02 5.08E+00 G  
185.72 9.050E-01  (  8.066E-02 6.47E+00 5.70E+01 G  

Energy duplication    
93.35 4.406E-01 ?   7.948E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.06       765.        42.     0.016   186.92   2.438E-01   
Th-234      63.29       883.        35.     0.013   243.64   1.562E+00   
Th-234      92.54       856.        24.     0.009   346.73   4.392E-01   
U-235       93.35       624.        32.     0.012   221.78   4.406E-01   
Eu-152     122.04       899.       -10.    -0.004   893.95  -2.177E-02   
Pa-234     131.60       851.        10.     0.004   800.14   3.599E-02   
U-235      144.11       943.        39.     0.014   226.16   2.220E-01   
U-235      163.79       928.        33.     0.012   264.68   4.078E-01   
U-235      186.21       918.       792.     0.293    12.94   9.050E-01   
Eu-152     344.15       450.        27.     0.010   229.60   9.092E-02   
Pa-234     571.06       123.        28.     0.010   119.87   3.790E-01   
Eu-154     722.11       157.        -5.    -0.002   757.96  -3.556E-02   
Bi-212     726.56       122.        25.     0.009   130.36   5.711E-01   
Eu-152     778.58        98.         7.     0.003   391.81   8.905E-02   
Bi-212     785.98       113.       125.     0.046    29.97   1.792E+01   
Eu-154     873.17       114.        -6.    -0.002   480.10  -9.036E-02   
Pa-234     877.73        97.       -13.    -0.005   224.42  -2.098E-01   
Pa-234     947.37        92.        14.     0.005   196.29   1.927E-01   
Eu-152     964.61       130.        36.     0.013    95.94   4.559E-01   
Eu-154     996.88        99.         2.     0.001  1324.82   3.834E-02   
Eu-152    1111.91        88.        -7.    -0.002   401.10  -1.026E-01   
Eu-154    1273.94        70.        14.     0.005   171.62   9.366E-02   
Co-60     1331.69        49.        -2.    -0.001  1331.17  -3.532E-03   
Eu-152    1408.02        53.       144.     0.053    21.95   1.686E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0940E-01    7.0940E-01   2.2040E-01    2.2631E-01  1.454E-01
Am-241 #A    2.4379E-01    2.4382E-01   4.5574E-01    4.5609E-01  3.703E-01
Bi-212 #C    3.0522E+00    3.0522E+00   9.1468E-01    9.2794E-01  5.839E-01
Bi-214       1.3405E+01    1.3405E+01   4.1815E-01    7.3918E-01  8.559E-02
Co-60  #A   -3.4972E-03   -3.5316E-03   4.7011E-02    4.7011E-02  3.843E-02
Cs-137       1.1325E-01    1.1345E-01   6.0466E-02    6.0685E-02  3.563E-02
Eu-152 #C    6.0279E-01    6.0509E-01   1.3283E-01    1.3728E-01  1.695E-01
Eu-154 #A    4.4403E-02    4.4669E-02   7.6662E-02    7.6698E-02  3.525E-01
K-40         7.0394E+00    7.0394E+00   1.1313E+00    1.1854E+00  4.796E-01
Pa-234 #A    1.6540E-01    1.6540E-01   1.9827E-01    2.0250E-01  2.365E-01
Pb-212       5.1762E-01    5.1762E-01   1.4059E-01    1.4696E-01  9.438E-02
Pb-214       1.4575E+01    1.4575E+01   4.3369E-01    9.1991E-01  1.246E-01
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ORTEC g v - i (3263) Env32  G53W4.26  3/29/2013 08:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_008.An1               

Ra-226       1.6206E+01    1.6207E+01   2.2643E+00    2.5170E+00  1.313E+00
Th-234 #A    1.5619E+00    1.5619E+00   3.8056E+00    3.8084E+00  3.104E+00
Tl-208       1.9360E-01    1.9360E-01   6.0770E-02    6.2041E-02  3.622E-02
U-235  #C    7.6808E-01    7.6808E-01   9.9424E-02    1.1102E-01  4.094E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     5.276E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 5.2760986E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243725                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/01/13 13:39                
Lab ID:          QC678239                      Analyzed:        03/28/13 16:00                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          195921                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0182 U         0.0793         0.0631            0.9    
Bismuth-212                          0.107 U          0.280          0.172                    
Bismuth-214                         -0.00299 U        0.00525        0.0353                   
Cesium-137                          -0.000746 U       0.0158         0.0129            0.07   
Cobalt-60                            0.000526 U       0.0194         0.0159            0.03   
Europium-152                         0.0107 U         0.0327         0.0386            0.1    
Europium-154                         0.00366 U        0.00720        0.121             0.2    
Lead-212                             0.0223 U         0.0301         0.0236                   
Lead-214                             0.0155 U         0.0410         0.0340                   
Potassium-40                        -0.147 U          0.403          0.251                    
Protactinium-234                     0.0110 U         0.0206         0.0598                   
Radium-226 (By Bismuth-214)         -0.00299 U        0.00525        0.0353            0.2    
Thallium-208                         0.00780 U        0.0164         0.0154                   
Thorium-232 (By Actinium-228)       -0.0177 U         0.154          0.0611            0.9    
Thorium-234                          0.00416 U        0.640          0.527                    
Uranium-235                          0.00897 U        0.0212         0.0935            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243725 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC678239                                                       

Seqnum : 1513125736007.4                               Matrix        : Soil                                                           

File   : 2_20130328_007                                Batch         : 195921                       Time      : 28-MAR-2013 16:00     

Cal    : 28-MAR-2013 07:47:45,09-JAN-2013 12:22:14     Caldate       : 28-MAR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.0182       0.0631  0.9   .079267       .079278       u     
Bismuth-212                     0.107         0.172         .28003        .28008        u     
Bismuth-214                     -0.00299      0.0353        .0052521      .0052539      u     
Cesium-137                      -0.000746     0.0129  0.07  .015783       .015783       u     
Cobalt-60                       0.000526      0.0159  0.03  .01943        .01943        u     
Europium-152                    0.0107        0.0386  0.1   .032654       .032659       u     
Europium-154                    0.00366       0.121   0.2   .0072009      .0072035      u     
Lead-212                        0.0223        0.0236        .030093       .030149       u     
Lead-214                        0.0155        0.0340        .041049       .041058       u     
Potassium-40                    -0.147        0.251         .40344        .4035         u     
Protactinium-234                0.0110        0.0598        .020621       .020803       u     
Radium-226 (By Bismuth-214)     -0.00299      0.0353  0.2   .0052521      .0052539      u     
Thallium-208                    0.00780       0.0154        .016447       .016454       u     
Thorium-232 (By Actinium-228)   -0.0177       0.0611  0.9   .1539         .1539         u     
Thorium-234                     0.00416       0.527         .63998        .63998        u     
Uranium-235                     0.00897       0.0935  0.18  .021182       .02119        u     

u=use  

Page 1 of 1                                                                                                           1513125736007.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC678239, 195921, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130328_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/1/2013 13:39            Live Time: 2700   sec

Acquisition Time: 3/28/2013 16:00:06        Real Time: 2703   sec
Analysis Time: 4/3/2013 19:11            Dead Time: 0.12   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.771E-02      1.539E-01      1.539E-01      6.106E-02
Am-241    #AB   -1.819E-02      7.927E-02      7.928E-02      6.305E-02
Bi-212    #AB    1.070E-01      2.800E-01      2.801E-01      1.720E-01
Bi-214    #AB   -2.990E-03      5.252E-03      5.254E-03      3.527E-02
Co-60     #AB    5.263E-04      1.943E-02      1.943E-02      1.590E-02
Cs-137    #AB   -7.460E-04      1.578E-02      1.578E-02      1.287E-02
Eu-152    #AB    1.074E-02      3.265E-02      3.266E-02      3.859E-02
Eu-154    #AB    3.664E-03      7.201E-03      7.203E-03      1.212E-01
K-40      #AB   -1.467E-01      4.034E-01      4.035E-01      2.509E-01
Pa-234    #AB    1.104E-02      2.062E-02      2.080E-02      5.980E-02
Pb-212    #AB    2.226E-02      3.009E-02      3.015E-02      2.355E-02
Pb-214    #AB    1.554E-02      4.105E-02      4.106E-02      3.397E-02
Ra-226    #AB    1.707E-01      3.219E-01      3.221E-01      2.483E-01
Th-234    #AB    4.159E-03      6.400E-01      6.400E-01      5.267E-01
Tl-208    #AB    7.797E-03      1.645E-02      1.645E-02      1.543E-02
U-235     #AB    8.974E-03      2.118E-02      2.119E-02      9.347E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.624E-01

Analyst: Philip Smith                       Reviewer:           
Review Date:
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Sample description                                             
QC678239, 195921, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130328_007.An1

Acquisition information
Start time:                 3/28/2013 16:00:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/1/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-03-16_0504.PBC

3/16/2013 05:04:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.22    60.19        21.        -3.    -0.001   435.82   0.835s
Th-234    370.20    92.72        41.        -6.    -0.002   308.34   0.868s
Ac-228    372.74    93.35        41.        -8.    -0.003   245.02   0.869D
U-235     372.74    93.35        41.        -8.    -0.003   245.02   0.869D
Eu-152    489.40   122.54        44.        -6.    -0.002   309.39   0.896s
Eu-154    489.23   122.50        42.        -6.    -0.002   301.18   0.897s
Pa-234    522.97   130.94        53.        -9.    -0.003   240.33   0.905s
U-235     575.99   144.20        48.        -3.    -0.001   611.45   0.917s
U-235     654.11   163.75        33.         5.     0.002   338.65   0.936s
U-235     742.69   185.91        38.         3.     0.001   568.67   0.958s
Ra-226    745.58   186.63        33.         9.     0.003   188.57   0.958s
U-235     820.18   205.30        28.         6.     0.002   281.81   0.976s
Pb-212    953.42   238.63        36.        13.     0.005    95.48   1.007s
Tl-208   1108.43   277.40        28.         7.     0.003   196.52   1.043s
Eu-152   1375.10   344.10        23.        -1.     0.000  1761.54   1.104s
Pb-214   1409.61   352.73        31.         6.     0.002   126.01   1.111s
Pa-234   2277.13   569.66        11.         4.     0.002   227.22   1.300s
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2329.90   582.85        18.         1.     0.000   212.71   1.312s
Eu-154   2889.36   722.71         6.         4.     0.002   196.52   1.426s
Bi-212   2910.05   727.88        10.         2.     0.001   397.07   1.429s
Eu-152   3112.57   778.50         9.         3.     0.001   303.92   1.469s
Bi-212   3140.33   785.44        10.         3.     0.001   340.69   1.474s
Tl-208   3443.51   861.20        13.        -4.    -0.002   393.33   1.532s
Eu-154   3492.60   873.47        13.        -3.    -0.001   365.43   1.541s
Pa-234   3516.37   879.41        17.        -2.    -0.001   637.51   1.547s
Pa-234   3532.01   883.32        12.         2.     0.001   452.17   1.549s
Ac-228   3641.51   910.68        15.        -3.    -0.001   258.94   1.570s
Eu-154   3986.21   996.80        14.        -3.    -0.001   396.95   1.631s
Co-60    4693.88  1173.58         7.        -2.    -0.001   421.92   1.753s
K-40     5845.16  1461.06        20.        -6.    -0.002    71.04   1.931s
Bi-214   7060.17  1764.30         2.         3.     0.001   175.66   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.7708E-02                                      5.12E+12             
911.20-1.771E-02 ?(P 6.106E-02 1.29E+02 2.62E+01 G  
968.96-1.718E-03 % P 1.100E-01 5.04E+02 1.59E+01 G  
338.32-2.604E-02 % P 9.193E-02 6.61E+02 1.14E+01 G  

Energy duplication    
93.35-1.505E-01 +   2.904E-01 1.23E+02 4.10E+00 XA 

Am-241   I  -1.8188E-02                                      1.58E+05             
59.54-1.819E-02 ?(  6.305E-02 2.18E+02 3.59E+01 G  

Bi-212   N   1.0704E-01                                      5.12E+12             
727.33 5.559E-02 ?(  1.720E-01 1.99E+02 6.65E+00 G  
785.37 4.153E-01 &(  1.093E+00 1.70E+02 1.11E+00 G  

1620.74-9.153E-03 %   8.790E-01 5.85E+03 1.51E+00 G  

Bi-214   N  -2.9899E-03                                      5.84E+05             
609.31-2.501E-02 %(P 3.527E-02 1.53E+03 4.55E+01 G  

1120.29-3.012E-02 % P 4.772E-02 1.00E+03 1.49E+01 G  
1764.49 6.244E-02 ?(  6.974E-02 8.78E+01 1.53E+01 G  

Co-60    T   5.2633E-04                                      1.93E+03             
1332.49 5.263E-04 %(  1.590E-02 1.85E+03 1.00E+02 G  
1173.23-4.152E-03 +   1.356E-02 2.11E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -7.4595E-04                                      1.10E+04             
661.66-7.459E-04 &(  1.287E-02 1.06E+03 8.50E+01 G  

Eu-152   I   1.0744E-02                                      4.94E+03             
344.28-2.682E-03 &(  3.859E-02 8.81E+02 2.66E+01 G  
121.78-1.456E-02 +   3.585E-02 1.55E+02 2.84E+01 G  
778.90 3.827E-02 ?(  8.881E-02 1.52E+02 1.30E+01 G  
964.08 0.000E+00 -   1.348E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.713E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.065E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.6643E-03                                      3.14E+03             
873.18-4.246E-02 ?(  1.212E-01 1.83E+02 1.22E+01 G  
123.07-1.025E-02 +   2.453E-02 1.51E+02 4.04E+01 G  

1274.43 0.000E+00 +   7.977E-02 1.00E+03 3.49E+01 G  
723.30 3.166E-02 ?(  4.437E-02 9.83E+01 2.00E+01 G  

1004.72 0.000E+00 -   2.520E-02 1.00E+03 1.79E+01 G  
996.25-5.093E-02 +   1.588E-01 1.98E+02 1.05E+01 G  

K-40     N  -1.4670E-01                                      4.57E+11             
1460.82-1.467E-01 ?(P 2.509E-01 3.55E+01 1.06E+01 G  

Pa-234   N   1.1043E-02                                      1.63E+12             
131.30-3.145E-02 &(  5.980E-02 1.20E+02 1.82E+01 G  
569.50 6.229E-02 ?(  1.060E-01 1.14E+02 9.30E+00 G  
946.00 0.000E+00 -   1.346E-01 1.00E+03 1.35E+01 G  
880.52-3.087E-02 +   1.578E-01 3.19E+02 1.05E+01 G  
883.24 4.165E-02 &(  1.484E-01 2.26E+02 9.70E+00 G  

Pb-212   N   2.2256E-02                                      5.12E+12             
238.63 2.226E-02 ?(P 2.355E-02 4.77E+01 4.36E+01 G  
300.09-8.921E-02 % P 2.839E-01 1.65E+03 3.18E+00 G  

Pb-214   N   1.5542E-02                                      5.84E+05             
351.93 1.554E-02 &(P 3.397E-02 6.30E+01 3.56E+01 G  
295.22-2.206E-04 % P 5.554E-02 1.61E+02 1.84E+01 G  
242.00-1.699E-02 & P 1.351E-01 1.08E+04 7.27E+00 G  

Ra-226   N   1.7068E-01                                      5.84E+05             
186.21 1.707E-01 &(  2.483E-01 9.43E+01 3.56E+00 G  

Th-234   N   4.1587E-03                                      1.63E+12             
63.30 4.159E-03 %(  5.267E-01 7.69E+03 3.75E+00 G  
92.59-1.136E-01 +   2.784E-01 1.54E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   7.7966E-03                                      5.12E+12             
583.19 1.309E-03 ?(P 1.543E-02 1.06E+02 8.50E+01 G  
277.37 9.134E-02  (P 1.497E-01 9.83E+01 6.60E+00 G  
860.53-5.665E-02 + P 1.174E-01 1.97E+02 1.24E+01 G  

U-235    N   8.9741E-03                                      2.57E+11             
143.77-1.887E-02 ?(  9.347E-02 3.06E+02 1.09E+01 G  
205.32 7.614E-02 &(  1.686E-01 1.41E+02 5.02E+00 G  
163.36 6.252E-02 &(  1.682E-01 1.69E+02 5.08E+00 G  
185.72 3.631E-03 ?(  1.667E-02 2.84E+02 5.70E+01 G  

Energy duplication    
93.35-1.072E-01 +   2.067E-01 1.23E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.19        21.        -3.    -0.001   435.82  -1.819E-02   
Th-234      92.72        41.        -6.    -0.002   308.34  -1.136E-01   
Ac-228      93.35        41.        -8.    -0.003   245.02  -1.505E-01   
U-235       93.35        41.        -8.    -0.003   245.02  -1.072E-01   
Eu-152     122.54        44.        -6.    -0.002   309.39  -1.456E-02   
Eu-154     122.50        42.        -6.    -0.002   301.18  -1.025E-02   
Pa-234     130.94        53.        -9.    -0.003   240.33  -3.145E-02   
U-235      144.20        48.        -3.    -0.001   611.45  -1.887E-02   
U-235      163.75        33.         5.     0.002   338.65   6.252E-02   
U-235      185.91        38.         3.     0.001   568.67   3.631E-03   
Ra-226     186.63        33.         9.     0.003   188.57   1.707E-01   
U-235      205.30        28.         6.     0.002   281.81   7.614E-02   
Pb-212     238.63        36.        13.     0.005    95.48   2.226E-02  P
Tl-208     277.40        28.         7.     0.003   196.52   9.134E-02  P
Eu-152     344.10        23.        -1.     0.000  1761.54  -2.682E-03   
Pb-214     352.73        31.         6.     0.002   126.01   1.554E-02  P
Pa-234     569.66        11.         4.     0.002   227.22   6.229E-02   
Tl-208     582.85        18.         1.     0.000   212.71   1.309E-03  P
Eu-154     722.71         6.         4.     0.002   196.52   3.166E-02   
Bi-212     727.88        10.         2.     0.001   397.07   5.559E-02   
Eu-152     778.50         9.         3.     0.001   303.92   3.827E-02   
Bi-212     785.44        10.         3.     0.001   340.69   4.153E-01   
Tl-208     861.20        13.        -4.    -0.002   393.33  -5.665E-02  P
Eu-154     873.47        13.        -3.    -0.001   365.43  -4.246E-02   
Pa-234     879.41        17.        -2.    -0.001   637.51  -3.087E-02   
Pa-234     883.32        12.         2.     0.001   452.17   4.165E-02   
Ac-228     910.68        15.        -3.    -0.001   258.94  -1.771E-02  P
Eu-154     996.80        14.        -3.    -0.001   396.95  -5.093E-02   
Co-60     1173.58         7.        -2.    -0.001   421.92  -4.152E-03   
K-40      1461.06        20.        -6.    -0.002    71.04  -1.467E-01  P
Bi-214    1764.30         2.         3.     0.001   175.66   6.244E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.7708E-02   -1.7708E-02   1.5390E-01    1.5390E-01  6.106E-02
Am-241 #A   -1.8186E-02   -1.8188E-02   7.9267E-02    7.9278E-02  6.305E-02
Bi-212 #A    1.0704E-01    1.0704E-01   2.8003E-01    2.8008E-01  1.720E-01
Bi-214 #A   -2.9898E-03   -2.9899E-03   5.2521E-03    5.2539E-03  3.527E-02
Co-60  #A    5.2122E-04    5.2633E-04   1.9430E-02    1.9430E-02  1.590E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/3/2013 19:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328_007.An1               

Cs-137 #A   -7.4467E-04   -7.4595E-04   1.5783E-02    1.5783E-02  1.287E-02
Eu-152 #A    1.0703E-02    1.0744E-02   3.2654E-02    3.2659E-02  3.859E-02
Eu-154 #A    3.6425E-03    3.6643E-03   7.2009E-03    7.2035E-03  1.212E-01
K-40   #A   -1.4670E-01   -1.4670E-01   4.0344E-01    4.0350E-01  2.509E-01
Pa-234 #A    1.1043E-02    1.1043E-02   2.0621E-02    2.0803E-02  5.980E-02
Pb-212 #A    2.2256E-02    2.2256E-02   3.0093E-02    3.0149E-02  2.355E-02
Pb-214 #A    1.5541E-02    1.5542E-02   4.1049E-02    4.1058E-02  3.397E-02
Ra-226 #A    1.7067E-01    1.7068E-01   3.2186E-01    3.2206E-01  2.483E-01
Th-234 #A    4.1587E-03    4.1587E-03   6.3998E-01    6.3998E-01  5.267E-01
Tl-208 #A    7.7966E-03    7.7966E-03   1.6447E-02    1.6454E-02  1.543E-02
U-235  #A    8.9741E-03    8.9741E-03   2.1182E-02    2.1190E-02  9.347E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:28:22

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0084 +0.250121*Channel -1.81771e-008*Channel**2

FWHM (ch) =   2.9728 +0.001266*Channel -7.1586e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.80 -0.02%      0.89     0.89   -0.85%
978.25      244.70   244.65  0.02%      1.05     1.04    1.63%

1376.68      344.28   344.29 -0.00%      1.14     1.15   -0.30%
3114.97      778.90   778.94 -0.00%      1.52     1.56   -2.23%
3855.45      964.08   964.05  0.00%      1.73     1.70    1.91%
5631.68     1408.01  1408.02 -0.00%      1.95     1.96   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:30:46

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0121 +0.250129*Channel -1.92343e-008*Channel**2

FWHM (ch) =   3.0985 +0.001049*Channel -2.91699e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.00      121.78   121.80 -0.01%      0.89     0.90   -1.45%
978.24      244.70   244.66  0.02%      1.03     1.02    0.75%

1376.67      344.28   344.30 -0.01%      1.13     1.12    0.32%
3114.99      778.90   778.95 -0.01%      1.56     1.52    2.82%
3855.33      964.08   964.03  0.00%      1.62     1.68   -3.33%
5631.66     1408.01  1408.02 -0.00%      2.03     2.02    0.56%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 3/28/2013  Time: 07:47:45

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0799 +0.250250*Channel -5.194e-008*Channel**2

FWHM (ch) =   3.1022 +0.001004*Channel -3.6186e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.77      121.78   121.88 -0.08%      0.89     0.90   -0.73%
977.52      244.70   244.66  0.02%      1.00     1.01   -0.84%

1375.31      344.28   344.15  0.04%      1.13     1.10    1.98%
3114.52      778.90   778.99 -0.01%      1.46     1.47   -0.37%
3855.25      964.08   964.09 -0.00%      1.60     1.61   -0.30%
5632.61     1408.01  1407.99  0.00%      1.90     1.90    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 

167 of 283



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

169 of 283



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00

170 of 283



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/8/2013  Time: 07:49:35

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0477 +0.250283*Channel -5.16831e-008*Channel**2

FWHM (ch) =   3.0699 +0.001028*Channel -4.25652e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.89 -0.09%      0.88     0.89   -0.94%
977.49      244.70   244.65  0.02%      1.02     1.01    0.78%

1375.26      344.28   344.15  0.04%      1.10     1.10    0.12%
3114.30      778.90   779.00 -0.01%      1.48     1.46    0.85%
3854.80      964.08   964.07  0.00%      1.58     1.60   -1.13%
5631.98     1408.01  1408.00  0.00%      1.88     1.87    0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/9/2013  Time: 07:48:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1176 +0.250276*Channel -5.17919e-008*Channel**2

FWHM (ch) =   3.1928 +0.000854*Channel -6.78116e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.91     0.90    1.33%
977.25      244.70   244.65  0.02%      1.00     1.01   -0.86%

1375.03      344.28   344.16  0.04%      1.08     1.09   -1.22%
3114.04      778.90   778.98 -0.01%      1.47     1.45    1.52%
3854.70      964.08   964.09 -0.00%      1.58     1.60   -0.83%
5631.86     1408.01  1407.99  0.00%      1.94     1.94    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:17:32
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.52      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 07:28:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130408001_QCAsLeft.An1

Acquisition information
Start time:                 4/8/2013 07:17:32
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

196 of 283



ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 07:28:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130408001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0219

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    16903.   1.18   1.16  1.892E-02
45.49     7178.   1.70   0.80  1.873E-02
46.85     1981.   6.43   0.80  1.868E-02
121.80    88929.   0.36   0.89  1.612E-02   121.78  28.410  9.909E-01 QA122 
244.66    17782.   0.82   1.04  1.192E-02   244.70   7.550  1.008E+00 Qa245 
295.98      860.   8.38   0.78  1.072E-02
344.29    49953.   0.47   1.14  9.599E-03   344.28  26.590  9.986E-01 Qa344 
367.70     1722.   4.85   1.11  9.357E-03
411.17     3671.   2.34   1.17  8.907E-03
444.06     4806.   2.07   1.15  8.566E-03
488.80      622.  10.30   1.21  8.103E-03
564.37      602.  12.62   1.42  7.320E-03
586.30      635.  10.75   1.46  7.093E-03
678.80      488.  12.25   1.20  6.135E-03
688.73      963.   6.55   1.49  6.032E-03
719.39      395.  14.19   0.88  5.714E-03
778.93    13229.   1.04   1.52  5.098E-03   778.90  12.970  1.021E+00 Qa779 
810.40      381.  16.42   1.13  4.978E-03
867.38     3936.   2.64   1.65  4.761E-03
919.44      416.  13.30   1.56  4.563E-03
964.03    12487.   1.05   1.74  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      650.   7.38   1.94  4.293E-03
1085.92     8002.   1.21   1.78  4.096E-03
1089.81     1359.   4.69   1.78  4.087E-03
1112.06    10667.   1.14   1.86  4.032E-03
1213.00     1141.   4.86   1.89  3.786E-03
1299.17     1134.   4.12   1.90  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13469.   0.90   1.96  3.309E-03  1408.01  20.850  9.962E-01 Qa1408
1457.60      316.   6.95   1.79  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.97    40.00      8866.     16903. 8.936E+05    2.37   1.158  -      s 
181.93    45.51      4062.      6985. 3.730E+05    3.52   0.801  -       D
187.37    46.87      7182.      1936. 1.036E+05   13.19   0.802  -       D

1183.50   295.98      1605.       860. 8.021E+04   16.76   0.780  -      s 
1470.27   367.70      1546.      1722. 1.841E+05    9.70   1.114  -      s 
1644.12   411.17      1191.      3671. 4.122E+05    4.67   1.172  -        
1775.63   444.06      1409.      4806. 5.610E+05    4.14   1.149  -        
1954.56   488.80      1121.       622. 7.671E+04   20.60   1.213  -        
2256.79   564.37      1569.       602. 8.229E+04   25.24   1.424  -        
2344.49   586.30      1261.       635. 8.958E+04   21.51   1.458  -        
2714.47   678.80       998.       488. 7.963E+04   24.50   1.198  -        
2754.18   688.73       972.       963. 1.596E+05   13.10   1.488  -        
2876.80   719.39       946.       395. 6.909E+04   28.38   0.878  -      s 
3240.81   810.40       980.       381. 7.649E+04   32.84   1.131  -      s 
3468.76   867.38      1516.      3936. 8.265E+05    5.27   1.655  -        
3676.99   919.44       736.       416. 9.120E+04   26.60   1.555  -        
4019.54  1005.07       446.       650. 1.513E+05   14.76   1.942  -        
4342.97  1085.85       651.      8002. 1.954E+06    2.41   1.780  -       D
4358.56  1089.74      1349.      1359. 3.325E+05    9.38   1.783  -       D
4447.55  1112.06       866.     10667. 2.646E+06    2.29   1.858  -        
4851.39  1213.00       411.      1141. 3.015E+05    9.71   1.893  -      s 
5196.16  1299.17       214.      1134. 3.171E+05    8.25   1.903  -        
5830.10  1457.60        31.       316. 9.918E+04   13.89   1.790  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.80      5645.     88929.   148.215     0.73   0.886 
Qa-245    978.25   244.65      2736.     17704.    29.507     1.82   1.053 
Qa-344   1376.68   344.29      1888.     49953.    83.255     0.95   1.142 
Qa-779   3114.94   778.93      1338.     13229.    22.049     2.08   1.524 
Qa-964   3855.36   964.03       992.     12487.    20.812     2.10   1.736 
Qa-1408  5631.58  1407.99       229.     13469.    22.449     1.80   1.961 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9089E-01                                      4.94E+03             
121.78 9.909E-01  (  1.951E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0039E+00                                      4.94E+03             
244.70 1.004E+00  (  6.911E-03 9.09E-01 7.55E+00 G  

Qa-344       9.9864E-01                                      4.94E+03             
344.28 9.986E-01  (  2.024E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0210E+00                                      4.94E+03             
778.90 1.021E+00  (  6.577E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0002E+00                                      4.94E+03             
964.08 1.000E+00  (  5.878E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9616E-01                                      4.94E+03             
1408.01 9.962E-01  (  2.607E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7468E-01    9.9089E-01   7.2314E-03    1.1335E-01  1.951E-03
Qa-245       8.8620E-01    1.0039E+00   1.8257E-02    1.1606E-01  6.911E-03
Qa-344       8.8152E-01    9.9864E-01   9.4773E-03    1.1440E-01  2.024E-03
Qa-779       9.0125E-01    1.0210E+00   2.1190E-02    1.1847E-01  6.577E-03
Qa-964       8.8292E-01    1.0002E+00   2.1039E-02    1.1611E-01  5.878E-03
Qa-1408      8.7934E-01    9.9616E-01   1.7937E-02    1.1513E-01  2.607E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0108409E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:19:57
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.36      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.57      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.40   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130409001_QCAsLeft.An1

Acquisition information
Start time:                 4/9/2013 07:19:57
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0246

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16710.   1.23   1.19  1.892E-02
45.49     7154.   1.72   0.82  1.873E-02
46.85     1989.   6.45   0.82  1.868E-02
121.80    89414.   0.36   0.89  1.612E-02   121.78  28.410  9.964E-01 QA122 
244.66    17821.   0.82   1.02  1.192E-02   244.70   7.550  1.011E+00 Qa245 
295.97      858.   8.14   1.03  1.072E-02
344.30    50068.   0.48   1.13  9.599E-03   344.28  26.590  1.001E+00 Qa344 
367.67     1695.   4.63   1.12  9.357E-03
411.18     3667.   2.37   1.19  8.907E-03
444.06     4789.   1.97   1.25  8.566E-03
488.83      582.  10.97   1.26  8.102E-03
503.76      232.  19.29   1.34  7.948E-03
564.09      651.   8.09   1.33  7.324E-03
586.34      503.  13.04   1.11  7.093E-03
674.84      228.  17.16   1.43  6.176E-03
678.76      531.   8.85   1.43  6.136E-03
688.81     1009.   7.58   1.22  6.031E-03
778.94    13294.   1.05   1.57  5.098E-03   778.90  12.970  1.026E+00 Qa779 
810.75      438.  14.30   1.32  4.977E-03
867.41     3832.   2.61   1.54  4.761E-03
964.03    12385.   1.05   1.63  4.394E-03   964.08  14.500  9.921E-01 Qa964 

1005.24      740.   8.00   1.44  4.293E-03
1085.94     7833.   1.23   1.78  4.096E-03
1089.80     1360.   4.71   1.78  4.087E-03
1112.07    10638.   1.11   1.78  4.032E-03
1213.09     1014.   5.15   1.86  3.785E-03
1299.11     1107.   3.87   2.03  3.575E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13372.   0.89   2.04  3.309E-03  1408.01  20.850  9.891E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.86    39.97      9381.     16710. 8.834E+05    2.45   1.192  -      s 
181.93    45.50      4031.      7154. 3.820E+05    3.45   0.822  -       D
187.37    46.86      7219.      1989. 1.065E+05   12.89   0.824  -       D

1183.44   295.97      1549.       858. 8.002E+04   16.29   1.027  -        
1470.14   367.67      1350.      1695. 1.811E+05    9.25   1.124  -      s 
1644.12   411.18      1247.      3667. 4.117E+05    4.73   1.193  -        
1775.60   444.06      1237.      4789. 5.590E+05    3.93   1.247  -        
1954.64   488.83      1128.       582. 7.187E+04   21.93   1.263  -      s 
2014.38   503.76       741.       232. 2.924E+04   38.58   1.343  -        
2255.65   564.03      1061.       651. 8.884E+04   16.19   1.329  -       D
2344.60   586.34      1266.       503. 7.092E+04   26.08   1.107  -        
2714.08   678.72       940.       522. 8.508E+04   22.15   1.583  -        
2754.45   688.81      1274.      1009. 1.673E+05   15.16   1.224  -        
3242.20   810.75       995.       438. 8.801E+04   28.59   1.315  -      s 
3468.81   867.41      1436.      3832. 8.047E+05    5.22   1.539  -        
4020.17  1005.24       588.       740. 1.723E+05   16.01   1.438  -      s 
4343.00  1085.87       752.      7833. 1.912E+06    2.47   1.775  -       D
4358.47  1089.74      1373.      1360. 3.328E+05    9.42   1.778  -       D
4447.54  1112.07       752.     10638. 2.638E+06    2.23   1.779  -        
4851.73  1213.09       406.      1014. 2.678E+05   10.29   1.856  -        
5195.90  1299.11       158.      1107. 3.095E+05    7.74   2.028  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.80      5596.     89414.   149.023     0.73   0.888 
Qa-245    978.23   244.65      2995.     17833.    29.722     1.85   1.033 
Qa-344   1376.67   344.30      2035.     50068.    83.447     0.96   1.126 
Qa-779   3114.95   778.94      1426.     13294.    22.157     2.10   1.568 
Qa-964   3855.32   964.03       950.     12385.    20.641     2.09   1.625 
Qa-1408  5631.49  1407.98       184.     13372.    22.288     1.79   2.043 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9642E-01                                      4.94E+03             
121.78 9.964E-01  (  1.942E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0114E+00                                      4.94E+03             
244.70 1.011E+00  (  7.231E-03 9.23E-01 7.55E+00 G  

Qa-344       1.0011E+00                                      4.94E+03             
344.28 1.001E+00  (  2.102E-03 4.78E-01 2.66E+01 G  

Qa-779       1.0262E+00                                      4.94E+03             
778.90 1.026E+00  (  6.790E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9215E-01                                      4.94E+03             
964.08 9.921E-01  (  5.754E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.8915E-01                                      4.94E+03             
1408.01 9.891E-01  (  2.341E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7944E-01    9.9642E-01   7.2441E-03    1.1399E-01  1.942E-03
Qa-245       8.9268E-01    1.0114E+00   1.8679E-02    1.1697E-01  7.231E-03
Qa-344       8.8356E-01    1.0011E+00   9.5632E-03    1.1469E-01  2.102E-03
Qa-779       9.0568E-01    1.0262E+00   2.1515E-02    1.1911E-01  6.790E-03
Qa-964       8.7567E-01    9.9215E-01   2.0740E-02    1.1515E-01  5.754E-03
Qa-1408      8.7302E-01    9.8915E-01   1.7699E-02    1.1430E-01  2.341E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.310E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 6.0163732E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03

217 of 283



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130328001_QCAsLeft                                                        
Acquired: 3/28/2013 07:36:59
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130328001_QCAsLeft.An1

Acquisition information
Start time:                 3/28/2013 07:36:59
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9276.   1.54   0.82  1.774E-02
45.49     5504.   2.03   0.82  1.759E-02
46.85     1493.   8.00   0.82  1.756E-02
121.88    86385.   0.37   0.89  1.556E-02   121.78  28.410  9.952E-01 QA122 
244.66    17709.   0.89   1.00  1.231E-02   244.70   7.550  9.711E-01 Qa245 
295.92      984.   7.27   1.02  1.098E-02
344.15    50621.   0.47   1.13  9.739E-03   344.28  26.590  9.963E-01 Qa344 
367.58     1697.   4.63   1.12  9.494E-03
411.01     3690.   2.35   1.18  9.042E-03
443.89     4841.   1.87   1.25  8.701E-03
488.59      697.   8.98   1.04  8.236E-03
564.05      659.   7.83   1.30  7.451E-03
586.35      595.  11.43   1.29  7.220E-03
678.68      582.  10.70   1.76  6.260E-03
688.68     1017.   6.31   1.61  6.156E-03
778.98    13443.   1.01   1.47  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.78      362.  17.00   1.31  5.101E-03
867.45     4074.   2.51   1.53  4.894E-03
919.29      468.  11.90   1.30  4.704E-03
964.07    12823.   1.00   1.61  4.540E-03   964.08  14.500  9.925E-01 Qa964 

1005.06      648.   7.91   1.81  4.432E-03
1085.90     7974.   1.22   1.69  4.219E-03
1089.93     1380.   3.94   1.70  4.209E-03
1112.05    11110.   1.08   1.73  4.150E-03
1212.90     1065.   4.96   1.85  3.885E-03
1299.14     1095.   3.92   1.59  3.658E-03
1407.97    13938.   0.88   1.91  3.372E-03  1408.01  20.850  1.010E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.67      339.   5.73   0.83  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      6128.     10720. 6.044E+05    3.08   1.117  -      s 
181.34    45.41      3536.      5447. 3.096E+05    4.11   0.822  -       D
186.80    46.78      6336.      1549. 8.821E+04   15.40   0.823  -       D

1182.46   295.92      1530.       984. 8.958E+04   14.54   1.023  -        
1468.96   367.58      1401.      1697. 1.787E+05    9.27   1.124  -      s 
1642.66   411.01      1197.      3690. 4.081E+05    4.70   1.184  -        
1774.13   443.89      1114.      4841. 5.564E+05    3.74   1.250  -        
1952.88   488.59      1042.       697. 8.468E+04   17.97   1.036  -        
2254.69   564.13      1004.       659. 8.849E+04   15.67   1.296  -       D
2343.88   586.35      1261.       595. 8.247E+04   22.85   1.286  -        
2713.21   678.68      1032.       582. 9.301E+04   21.41   1.762  -      s 
2753.22   688.68      1000.      1017. 1.653E+05   12.61   1.606  -        
3241.75   810.78      1008.       362. 7.096E+04   34.01   1.310  -        
3468.49   867.45      1452.      4074. 8.325E+05    5.02   1.534  -        
3675.98   919.29       713.       468. 9.954E+04   23.81   1.296  -      s 
4019.27  1005.06       495.       648. 1.462E+05   15.82   1.815  -      s 
4342.84  1085.81       718.      7974. 1.890E+06    2.43   1.694  -       D
4358.97  1089.84       792.      1380. 3.280E+05    7.89   1.697  -       D
4447.52  1112.05       728.     11110. 2.677E+06    2.16   1.733  -        
4851.31  1212.90       391.      1065. 2.741E+05    9.91   1.847  -        
5196.64  1299.14       170.      1095. 2.993E+05    7.84   1.589  -        
6116.01  1528.67         8.       339. 1.111E+05   11.45   0.828  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.77   121.88      5143.     86385.   143.975     0.74   0.890 
Qa-245    977.52   244.66      2574.     17709.    29.515     1.78   1.005 
Qa-344   1375.30   344.15      1829.     50621.    84.369     0.94   1.127 
Qa-779   3114.49   778.98      1275.     13443.    22.405     2.03   1.465 
Qa-964   3855.20   964.07       802.     12823.    21.371     1.99   1.606 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.50  1407.97       246.     13938.    23.230     1.77   1.908 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9522E-01                                      4.94E+03             
121.78 9.952E-01  (  1.925E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7106E-01                                      4.94E+03             
244.70 9.711E-01  (  6.482E-03 8.91E-01 7.55E+00 G  

Qa-344       9.9627E-01                                      4.94E+03             
344.28 9.963E-01  (  1.961E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0121E+00                                      4.94E+03             
778.90 1.012E+00  (  6.264E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9249E-01                                      4.94E+03             
964.08 9.925E-01  (  5.109E-03 9.97E-01 1.45E+01 G  

Qa-1408      1.0102E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.649E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7986E-01    9.9522E-01   7.3336E-03    1.1385E-01  1.925E-03
Qa-245       8.5850E-01    9.7106E-01   1.7311E-02    1.1220E-01  6.482E-03
Qa-344       8.8079E-01    9.9627E-01   9.3842E-03    1.1412E-01  1.961E-03
Qa-779       8.9475E-01    1.0121E+00   2.0504E-02    1.1735E-01  6.264E-03
Qa-964       8.7745E-01    9.9249E-01   1.9796E-02    1.1502E-01  5.109E-03
Qa-1408      8.9311E-01    1.0102E+00   1.7867E-02    1.1671E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9773235E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130408001_QCAsLeft                                                        
Acquired: 4/8/2013 07:38:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 07:49:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130408001_QCAsLeft.An1

Acquisition information
Start time:                 4/8/2013 07:38:50
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0644

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.08     9278.   1.53   0.81  1.774E-02
45.48     5501.   2.01   0.81  1.759E-02
46.87     1559.   7.76   0.82  1.756E-02
121.89    86297.   0.37   0.88  1.556E-02   121.78  28.410  9.957E-01 QA122 
244.65    17879.   0.90   1.02  1.231E-02   244.70   7.550  9.819E-01 Qa245 
295.83      939.   7.88   1.10  1.099E-02
344.15    50652.   0.47   1.10  9.739E-03   344.28  26.590  9.984E-01 Qa344 
367.54     1669.   4.97   1.28  9.494E-03
411.01     3840.   2.44   1.23  9.042E-03
443.90     4846.   2.02   1.23  8.701E-03
488.68      546.  11.29   1.27  8.235E-03
563.91      438.  13.34   1.13  7.453E-03
586.25      594.  10.80   1.44  7.221E-03
678.69      559.  10.17   1.52  6.260E-03
688.70      984.   8.20   1.22  6.156E-03
778.99    13350.   1.03   1.48  5.218E-03   778.90  12.970  1.007E+00 Qa779 
867.43     3912.   2.31   1.51  4.894E-03
919.21      498.  10.06   1.52  4.704E-03
926.04      230.  19.44   0.92  4.679E-03
964.06    12762.   1.00   1.58  4.540E-03   964.08  14.500  9.894E-01 Qa964 

1005.24      738.   7.05   1.53  4.431E-03
1085.91     7939.   1.22   1.68  4.219E-03
1089.95     1337.   3.97   1.68  4.209E-03
1112.04    11131.   1.08   1.71  4.150E-03
1212.89     1146.   4.66   1.73  3.885E-03
1299.07     1124.   3.74   1.86  3.658E-03
1407.95    13828.   0.88   1.89  3.372E-03  1408.01  20.850  1.004E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.65    40.00      5560.     10754. 6.064E+05    2.95   1.087  -      s 
181.53    45.40      3464.      5410. 3.075E+05    4.11   0.815  -       D
187.08    46.79      6561.      1546. 8.806E+04   15.67   0.816  -       D

1182.09   295.83      1624.       939. 8.550E+04   15.77   1.100  -        
1468.77   367.54      1531.      1669. 1.758E+05    9.94   1.280  -      s 
1642.56   411.01      1405.      3840. 4.247E+05    4.87   1.229  -        
1774.06   443.90      1380.      4846. 5.570E+05    4.03   1.228  -        
1953.10   488.68      1084.       546. 6.630E+04   22.57   1.268  -        
2253.96   563.91      1144.       438. 5.877E+04   26.67   1.129  -        
2343.29   586.25      1136.       594. 8.225E+04   21.60   1.439  -      s 
2713.04   678.69       892.       559. 8.930E+04   20.35   1.521  -        
2753.05   688.70      1418.       984. 1.598E+05   16.41   1.223  -        
3468.11   867.43      1208.      3912. 7.995E+05    4.61   1.508  -        
3675.30   919.21       590.       498. 1.058E+05   20.12   1.520  -      s 
3702.63   926.04       590.       230. 4.916E+04   38.89   0.915  -      s 
4019.56  1005.24       480.       738. 1.667E+05   14.09   1.533  -      s 
4342.43  1085.83       715.      7939. 1.881E+06    2.44   1.682  -       D
4358.62  1089.87       738.      1337. 3.177E+05    7.93   1.684  -       D
4447.04  1112.04       703.     11131. 2.682E+06    2.16   1.713  -      s 
4850.74  1212.89       388.      1146. 2.951E+05    9.32   1.733  -        
5195.78  1299.07       140.      1124. 3.071E+05    7.49   1.856  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.85   121.89      5280.     86297.   143.828     0.74   0.883 
Qa-245    977.49   244.65      2774.     17879.    29.798     1.80   1.017 
Qa-344   1375.26   344.15      1934.     50652.    84.419     0.94   1.102 
Qa-779   3114.26   778.99      1322.     13350.    22.251     2.06   1.480 
Qa-964   3854.75   964.06       832.     12762.    21.271     2.00   1.584 
Qa-1408  5631.79  1407.95       214.     13828.    23.046     1.77   1.889 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9574E-01                                      4.94E+03             
121.78 9.957E-01  (  1.954E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8190E-01                                      4.94E+03             
244.70 9.819E-01  (  6.740E-03 9.01E-01 7.55E+00 G  

Qa-344       9.9841E-01                                      4.94E+03             
344.28 9.984E-01  (  2.020E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0066E+00                                      4.94E+03             
778.90 1.007E+00  (  6.387E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8936E-01                                      4.94E+03             
964.08 9.894E-01  (  5.209E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0038E+00                                      4.94E+03             
1408.01 1.004E+00  (  2.475E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7897E-01    9.9574E-01   7.3561E-03    1.1392E-01  1.954E-03
Qa-245       8.6674E-01    9.8190E-01   1.7685E-02    1.1348E-01  6.740E-03
Qa-344       8.8132E-01    9.9841E-01   9.4309E-03    1.1437E-01  2.020E-03
Qa-779       8.8859E-01    1.0066E+00   2.0733E-02    1.1678E-01  6.387E-03
Qa-964       8.7333E-01    9.8936E-01   1.9818E-02    1.1467E-01  5.209E-03
Qa-1408      8.8605E-01    1.0038E+00   1.7746E-02    1.1596E-01  2.475E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.275E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9758334E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130409001_QCAsLeft                                                        
Acquired: 4/9/2013 07:37:40
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130409001_QCAsLeft.An1

Acquisition information
Start time:                 4/9/2013 07:37:40
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:48:26
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.179E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0594

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.74      711.   9.20   1.13  1.798E-02
39.99    10925.   1.45   1.13  1.774E-02
45.48     5382.   2.04   0.84  1.759E-02
46.85     1562.   7.40   0.84  1.755E-02
121.88    86606.   0.37   0.91  1.556E-02   121.78  28.410  9.994E-01 QA122 
244.65    17933.   0.90   1.00  1.231E-02   244.70   7.550  9.850E-01 Qa245 
295.85      933.   7.74   1.00  1.099E-02
344.16    50654.   0.47   1.08  9.739E-03   344.28  26.590  9.986E-01 Qa344 
367.56     1680.   4.27   1.21  9.494E-03
411.02     3756.   2.36   1.19  9.042E-03
443.89     4880.   1.93   1.25  8.701E-03
488.68      586.  11.74   1.22  8.235E-03
563.81      534.  11.25   1.35  7.454E-03
586.29      564.   8.84   1.29  7.220E-03
678.68      562.  10.44   1.09  6.260E-03
688.82      960.   5.37   1.37  6.157E-03
719.48      356.  14.34   1.34  5.836E-03
778.98    13408.   1.02   1.47  5.218E-03   778.90  12.970  1.011E+00 Qa779 
810.35      392.  13.91   1.55  5.103E-03
867.45     4011.   2.41   1.47  4.894E-03
919.29      344.  13.67   1.66  4.704E-03
926.27      257.  15.51   0.56  4.678E-03
964.07    12758.   1.00   1.59  4.540E-03   964.08  14.500  9.891E-01 Qa964 

1005.13      630.   7.32   1.46  4.432E-03
1085.92     8105.   1.21   1.69  4.219E-03
1089.97     1313.   3.98   1.70  4.209E-03
1112.03    10904.   1.08   1.72  4.150E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.94     1107.   4.84   1.69  3.885E-03
1299.13     1167.   3.86   1.80  3.658E-03
1407.96    13818.   0.88   1.95  3.372E-03  1408.01  20.850  1.003E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.37    30.74      1784.       711. 3.954E+04   18.40   1.131  -      s 
159.31    39.99      5494.     10925. 6.160E+05    2.91   1.125  -      s 
181.24    45.44      3336.      5382. 3.059E+05    4.08   0.838  -       D
186.74    46.82      5895.      1562. 8.900E+04   14.79   0.839  -       D

1181.93   295.85      1588.       933. 8.494E+04   15.48   0.997  -        
1468.60   367.56      1154.      1680. 1.770E+05    8.54   1.215  -      s 
1642.35   411.02      1244.      3756. 4.153E+05    4.72   1.186  -        
1773.78   443.89      1234.      4880. 5.609E+05    3.85   1.247  -        
1952.86   488.68      1254.       586. 7.110E+04   23.47   1.223  -        
2253.35   563.81      1141.       534. 7.168E+04   22.50   1.353  -        
2343.27   586.30      1110.       600. 8.310E+04   20.90   1.259  -        
2712.78   678.68       928.       562. 8.975E+04   20.88   1.088  -        
2752.46   688.60      1045.      1103. 1.792E+05   12.51   1.669  -      s 
2875.97   719.48       835.       356. 6.105E+04   28.68   1.341  -        
3239.52   810.35       805.       392. 7.678E+04   27.81   1.550  -        
3467.99   867.45      1335.      4011. 8.196E+05    4.82   1.472  -        
3675.42   919.29       622.       344. 7.313E+04   27.33   1.662  -        
3703.35   926.27       475.       257. 5.489E+04   31.03   0.562  -      s 
4018.94  1005.13       442.       630. 1.422E+05   14.65   1.456  -        
4342.33  1085.85       725.      8105. 1.921E+06    2.41   1.692  -       D
4358.52  1089.90       710.      1313. 3.120E+05    7.96   1.696  -       D
4446.84  1112.03       665.     10904. 2.627E+06    2.16   1.722  -        
4850.80  1212.94       409.      1107. 2.849E+05    9.67   1.695  -        
5195.92  1299.13       172.      1167. 3.190E+05    7.72   1.795  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.58   121.88      5216.     86606.   144.342     0.74   0.915 
Qa-245    977.25   244.65      2732.     17933.    29.888     1.79   0.997 
Qa-344   1375.03   344.16      1916.     50654.    84.424     0.94   1.076 
Qa-779   3114.01   778.98      1335.     13408.    22.347     2.04   1.470 
Qa-964   3854.63   964.07       774.     12758.    21.263     2.00   1.586 
Qa-1408  5631.74  1407.96       166.     13818.    23.031     1.76   1.953 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9945E-01                                      4.94E+03             
121.78 9.994E-01  (  1.942E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8499E-01                                      4.94E+03             
244.70 9.850E-01  (  6.690E-03 8.97E-01 7.55E+00 G  

Qa-344       9.9860E-01                                      4.94E+03             
344.28 9.986E-01  (  2.011E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0111E+00                                      4.94E+03             
778.90 1.011E+00  (  6.420E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8912E-01                                      4.94E+03             
964.08 9.891E-01  (  5.024E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0032E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.183E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8211E-01    9.9945E-01   7.3615E-03    1.1434E-01  1.942E-03
Qa-245       8.6935E-01    9.8499E-01   1.7664E-02    1.1383E-01  6.690E-03
Qa-344       8.8136E-01    9.9860E-01   9.4114E-03    1.1439E-01  2.011E-03
Qa-779       8.9243E-01    1.0111E+00   2.0652E-02    1.1727E-01  6.420E-03
Qa-964       8.7300E-01    9.8912E-01   1.9760E-02    1.1464E-01  5.024E-03
Qa-1408      8.8546E-01    1.0032E+00   1.7625E-02    1.1588E-01  2.183E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9865265E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130408002_BG                                                              
Acquired: 4/8/2013 07:38:22
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.09      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130408002_BG.An1

Acquisition information
Start time:                 4/8/2013 07:38:22
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:28:22
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.818E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.77keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.1849E+00
Bi-212  <    1.7958E+01
Bi-214  <    3.0506E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    5.4853E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    3.8209E+00
Pb-212  <    1.7991E+00
Pb-214  <    1.9845E+00
Ra-226  <    1.7550E+01
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    4.6193E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130409002_BG                                                              
Acquired: 4/9/2013 07:37:26
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.04      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130409002_BG.An1

Acquisition information
Start time:                 4/9/2013 07:37:26
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:30:46
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.923E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
511.03       20.  27.11   0.28  7.872E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2043.45   511.03         3.        20. 2.579E+03   54.22   0.285 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    1.3248E+00
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    2.7018E+00
Pb-212  <    7.3450E-01
Pb-214  <    1.1458E+00
Ra-226  <    1.7550E+01
Th-234  <    8.0826E+00
Tl-208  <    9.0679E-01
U-235   <    3.2664E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130328002_BG                                                              
Acquired: 3/28/2013 08:33:01
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130328002_BG.An1

Acquisition information
Start time:                 3/28/2013 08:33:01
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               3/28/2013 07:47:45
Zero offset:           0.080 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.194E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.4128E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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ORTEC g v - i (1087) Env32  G53W4.26  3/28/2013 08:43:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130328002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130408002_BG                                                              
Acquired: 4/8/2013 07:54:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.19      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

256 of 283



ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 08:04:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130408002_BG.An1

Acquisition information
Start time:                 4/8/2013 07:54:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/8/2013 07:49:35
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.168E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2034.92keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 08:04:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 08:04:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.6743E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.6209E+00
Pb-212  <    1.4287E+00
Pb-214  <    1.9566E+00
Ra-226  <    2.2295E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/8/2013 08:04:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130408002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130409002_BG                                                              
Acquired: 4/9/2013 07:57:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.04      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/9/2013 08:08:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130409002_BG.An1

Acquisition information
Start time:                 4/9/2013 07:57:55
Live time:                600
Real time:                602
Dead time:                  0.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/9/2013 07:48:26
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.179E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/9/2013 08:08:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/9/2013 08:08:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    3.6862E+00
Pb-212  <    1.5974E+00
Pb-214  <    2.5259E+00
Ra-226  <    2.4927E+01
Th-234  <    6.0496E+00
Tl-208  <    1.5430E+00
U-235   <    4.7380E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/9/2013 08:08:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130409002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503141557

Instrument : HPGE01                           Begun : 04/08/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130408_001  RCCV    QUALITY CONTROL CHEC               04/08/13 07:17 1.0 1          
002  1_20130408_002  RIB     BACKGROUND CONTAMINA               04/08/13 07:38 1.0            
003  1_20130408_003  SAMPLE  243724-012           Soil   195921 04/08/13 08:18 1.0            
004  1_20130408_004  SAMPLE  243900-001           Soil   196333 04/08/13 09:05 1.0            
005  1_20130408_005  SAMPLE  243900-003           Soil   196333 04/08/13 09:56 1.0            
006  1_20130408_006  SAMPLE  243725-001           Soil   195921 04/08/13 12:02 1.0            
007  1_20130408_007  SAMPLE  243725-003           Soil   195921 04/08/13 13:09 1.0            
008  1_20130408_008  SAMPLE  243724-006           Soil   195921 04/08/13 13:56 1.0            
009  1_20130408_009  SAMPLE  243724-009           Soil   195921 04/08/13 14:57 1.0            
010  1_20130408_010  IDUP    QC683538             Soil   196773 04/08/13 20:08 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503142999

Instrument : HPGE01                           Begun : 04/09/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:19 1.0 1          
002  1_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:37 1.0            
003  1_20130409_003  IDUP    QC683532             Soil   196774 04/09/13 08:03 1.0            
004  1_20130409_004  SAMPLE  243724-010           Soil   195921 04/09/13 09:22 1.0            
005  1_20130409_005  SAMPLE  243725-006           Soil   195921 04/09/13 11:18 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513125736

Instrument : HPGE02                           Begun : 03/28/13 07:36             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130328_001  RCCV   QUALITY CONTROL CHEC                03/28/13 07:36 1.0 1          
002  2_20130328_002  RIB    BACKGROUND CONTAMINA                03/28/13 08:33 1.0            
003  2_20130328_003  LCS    QC677742              Soil   195786 03/28/13 09:36 1.0 2          
004  2_20130328_004  BLANK  QC677082              Soil   195626 03/28/13 12:37 1.0            
005  2_20130328_005  LCS    QC677083              Soil   195626 03/28/13 13:32 1.0 2          
006  2_20130328_006  BLANK  QC678029              Soil   195868 03/28/13 14:40 1.0            
007  2_20130328_007  BLANK  QC678239              Soil   195921 03/28/13 16:00 1.0            
008  2_20130328_008  LCS    QC678240              Soil   195921 03/28/13 16:50 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513141578

Instrument : HPGE02                           Begun : 04/08/13 07:38             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130408_001     RCCV       QUALITY CONTROL CHEC                          04/08/13 07:38    1.0    1                     

002     2_20130408_002     RIB        BACKGROUND CONTAMINA                          04/08/13 07:54    1.0                          

003     2_20130408_003     SAMPLE     243724-011               Soil       195921    04/08/13 08:17    1.0                          

004     2_20130408_004     MSS        243900-002               Soil       196333    04/08/13 09:07    1.0                          

005     2_20130408_005     SAMPLE     243900-004               Soil       196333    04/08/13 09:58    1.0                          

006     2_20130408_006     IDUP       QC680646                 Soil       196333    04/08/13 12:05    1.0                          

007     2_20130408_007     SAMPLE     243725-002               Soil       195921    04/08/13 13:08    1.0                          

008     2_20130408_008     SAMPLE     243724-007               Soil       195921    04/08/13 13:58    1.0                          

009     2_20130408_009     SAMPLE     243724-008               Soil       195921    04/08/13 14:58    1.0                          

010     2_20130408_010     IDUP       QC683533                 Soil       196775    04/08/13 20:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513143017

Instrument : HPGE02                           Begun : 04/09/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130409_001  RCCV    QUALITY CONTROL CHEC               04/09/13 07:37 1.0 1          
002  2_20130409_002  RIB     BACKGROUND CONTAMINA               04/09/13 07:57 1.0            
003  2_20130409_003  IDUP    QC683531             Soil   196772 04/09/13 08:15 1.0            
004  2_20130409_004  SAMPLE  243725-004           Soil   195921 04/09/13 09:23 1.0            
005  2_20130409_005  SAMPLE  243725-005           Soil   195921 04/09/13 11:19 1.0            

Standards used:  1=S19582

Page 1 of 1
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Gamma Sample Preparation Summary
as of 09-APR-2013 19:13

Batch Number : 195921                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 27-FEB-2013 15:42              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243264-001                      366.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:46  GS 186                     

2      243264-002                      360.51  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:54  GS 186                     

3      243264-003                      344.81  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:00  GS 186                     

4      243264-004                      354.22  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 14:05  GS 186                     

5      243265-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  GS 186                     

5      243564-001                      359.79  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:09  RA226     alias:243265-001 

6      243265-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  GS 186                     

6      243564-002                      320.52  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 15:15  RA226     alias:243265-002 

7      243265-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  GS 186                     

7      243564-003                      320.03  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:25  RA226     alias:243265-003 

8      243265-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  GS 186                     

8      243564-004                      350.59  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:31  RA226     alias:243265-004 

9      243265-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  GS 186                     

9      243564-005                      336.46  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:37  RA226     alias:243265-005 

10     243265-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  GS 186                     

10     243564-006                      347.43  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:42  RA226     alias:243265-006 

11     243265-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  GS 186                     

11     243564-007                      338.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:48  RA226     alias:243265-007 

12     243265-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  GS 186                     

12     243564-008                      341.4   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:53  RA226     alias:243265-008 

13     243265-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  GS 186                     

13     243564-009                      342.37  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 09:59  RA226     alias:243265-009 

14     243265-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  GS 186                     

14     243564-010                      341.56  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:05  RA226     alias:243265-010 

15     243265-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  GS 186                     

15     243564-011                      325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:11  RA226     alias:243265-011 

16     243265-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  GS 186                     

16     243564-012                      340.41  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:18  RA226     alias:243265-012 

17     243266-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  GS 186                     

17     243565-001                      321.8   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:24  RA226     alias:243266-001 

18     243266-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  GS 186                     

18     243565-002                      340.65  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:29  RA226     alias:243266-002 

19     243266-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  GS 186                     

19     243565-003                      359.54  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:38  RA226     alias:243266-003 

20     243266-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  GS 186                     

20     243565-004                      336.25  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:46  RA226     alias:243266-004 

21     243266-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  GS 186                     

21     243565-005                      342.91  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:56  RA226     alias:243266-005 

22     243266-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

22     243565-006                      367.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:243266-006 

23     243382-001                      294.38  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:51  GS 186                     

24     243382-002                      341.13  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 12:54  GS 186                     

25     243382-003                      316.17  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:00  GS 186                     

26     243382-004                      298.74  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:05  GS 186                     

27     243382-005                      332.07  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:11  GS 186                     

28     243382-006                      312.2   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 13:17  GS 186                     

29     243384-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  GS 186                     

29     243724-001                      303.68  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:03  RA226     alias:243384-001 

30     243384-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

30     243724-002                      333.76  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:16  RA226     alias:243384-002 

31     243384-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  GS 186                     

31     243724-003                      311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:18  RA226     alias:243384-003 

32     243384-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  GS 186                     

32     243724-004                      285.78  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:30  RA226     alias:243384-004 

33     243384-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  GS 186                     

33     243724-005                      287.39  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:31  RA226     alias:243384-005 

34     243384-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  GS 186                     

34     243724-006                      336.45  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:33  RA226     alias:243384-006 

35     243384-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  GS 186                     

35     243724-007                      323.48  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:24  RA226     alias:243384-007 

36     243384-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  GS 186                     

36     243724-008                      310.31  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 15:25  RA226     alias:243384-008 

37     243384-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  GS 186                     

37     243724-009                      303.76  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:51  RA226     alias:243384-009 

38     243384-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  GS 186                     

38     243724-010                      303.85  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 08:56  RA226     alias:243384-010 

39     243384-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  GS 186                     

39     243724-011                      330.46  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:02  RA226     alias:243384-011 

40     243384-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  GS 186                     

40     243724-012                      334.16  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:07  RA226     alias:243384-012 

41     243383-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  GS 186                     

41     243725-001                      341.92  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:13  RA226     alias:243383-001 

42     243383-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  GS 186                     

42     243725-002                      329.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:20  RA226     alias:243383-002 

43     243383-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  GS 186                     

43     243725-003                      328.47  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:26  RA226     alias:243383-003 

44     243383-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  GS 186                     

44     243725-004                      340.61  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:32  RA226     alias:243383-004 

45     243383-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  GS 186                     

45     243725-005                      338.35  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:39  RA226     alias:243383-005 

46     243383-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  GS 186                     

46     243725-006                      329.09  27-FEB-2013 15:46  01-MAR-2013 07:38  05-MAR-2013 09:45  RA226     alias:243383-006 

QC1    QC678239    BLANK               314.23  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:39  GS 186                     

QC2    QC678240    LCS                 318.73  27-FEB-2013 15:46  01-MAR-2013 07:38  01-MAR-2013 13:33  GS 186                     

15     QC678241    SDUP of 243265-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  GS 186                     

22     QC678242    SDUP of 243266-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  GS 186                     

31     QC678243    SDUP of 243384-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  GS 186                     

15     QC678976    SDUP of 243564-011  325.19  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 10:12  RA226     alias:QC678241   

22     QC678977    SDUP of 243565-006  345.12  27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 11:04  RA226     alias:QC678242   

31     QC679776    SDUP of 243724-003  311.5   27-FEB-2013 15:46  01-MAR-2013 07:38  04-MAR-2013 14:20  RA226     alias:QC678243   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609G: 

SDG# 

243753 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609GCov_HPSCTO12.wpd 



• I. " " " I. I, I. I, I, I, I, " I. 

LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

s~-----
Andrew Kong 
Project Manager/Chemist 

29609GCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609GCov_HPSCTO12.Wpd 



Sam pie Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PCT-319-012 243753-012 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-011 243753-011 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-010 243753-010 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-009 243753-009 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-009DUP QC679938DUP DUP GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-008 243753-008 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-007 243753-007 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-006 243753-006 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-005 243753-005 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-005DUP QC679937DUP DUP GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-004 243753-004 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-003 243753-003 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-002 243753-002 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-001 243753-001 N GEN PREP HASL 300 4 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Data Qualifier Summary 
Lab Reporting Batch ID: 243753 

EDD Filename: 243753 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Sample ID:12-PCT-319-003 Collected: 31412013 2:56:00 PM Analysis Type: RES Dilution: 1.00 

Data 
Lab Lab DL RL Review Reason 

IAnalyte Result Qua/ DL Type RL Type Units Qua/ Code 
,,, ,, 

LEAD-212 0.0969 0.0269 MDA - pCi/g u Mb 

* denotes a non-reportable result 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

5/14/2013 8:46:45 AM ADR version 1.7.0.207 Page 1 of2 



Data Qualifier Summary 
Lab Reporting Batch ID: 243753 

EDD Filename: 243753 

Description 

Reason Code Legend 

Method Blank Contamination 

* denotes a non-reportable result 
Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

5/14/2013 8:46:45 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Page 2 of2 



Attachment Ill 

Field Blank Summary 
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Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers} · 

29609GCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243753 



Method Blank Outlier Report 
Lab Reporting Batch ID: 243753 

EDD Filename: 243753 

Analysis Date Analyte 

QC679048 4/10/2013 12:37:00 PM LEAD-212 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 

Result 

0.0293 pCi/g 12-PCT-319-001 
12-PCT-319-002 
12-PCT-319-003 
12-PCT-319-004 
12-PCT-319-005 
12-PCT-319-006 
12-PCT-319-007 
12-PCT-319-008 
12-PCT-319-009 
12-PCT-319-010 
12-PCT-319-011 
12-PCT-319-012 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

I 
Reported 

I 
Modified 

Sample ID Analyte Result Final Result 

12-PCT-319-003(RES) LEAD-212 I 0.0969 pCi/g I 0.0969U pCi/g 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 
5/14/2013 8:46:15 AM ADR version 1.7.0.207 Page 1 of 1 



Enclosure II 

EPA Level IV Validation Reports 
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Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609G35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

March 4, 2013 

May 8, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243753 

Sample Identification 

12-PCT-319-001 
12-PCT-319-002 
12-PCT-319-003 
12-PCT-319-004 
12-PCT-319-005 
12-PCT-319-006 
12-PCT-319-007 
12-PCT-319-008 
12-PCT-319-009 
12-PCT-319-010 
12-PCT-319-011 
12-PCT-319-012 
12-PCT-319-005DUP 
12-PCT-319-009DUP 

V:ILOGINIFW TTEC\HUNTERS POINT\29609G35_FW4. DOC 1 



Introduction 

This data review covers 14 soil samples listed on the cover sheet. The analyses were 
per DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGIN\FW TTEC\HUNTERS POINT\29609G35_FW4. DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

II Method Blank ID 
Associated 

Isotope Activity Samples 

PB {prep blank) Lead-212 0.0293 pCi/g All samples in SDG 243753 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks with the following 
exceptions: 

Reported 
Sample Isotope Activity 

12-PCT-319-003 Lead-212 0.0969 pCi/g 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Modified Final 
Activity 

0.0969U .,: _ 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

V:\LOGIN\FWTTEC\HUNTERS POINT\29609G35_FW4.DOC 3 



VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

Sample Isotope QAPPMDA 

12-PCT-319-003 Cobalt-60 0.03 pCi/g 

12-PCT-319-004 Cobalt-60 0.03 pCi/g 

12-PCT-319-012 Cobalt-60 0.03 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Laboratory MDA 

0.0323 pCi/g 

0.0366 pCi/g 

0.0301 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:ILOGINIFW TTECIHUNTERS POINT\29609G35_FW4. DOC 4 



Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243753 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243753 

Modified Final 
SDG Sample Compound Concentration AorP 

243753 12-PCT-319-003 Lead-212 0.0969U pCi/g A 

V:ILOGIN\FW TTEC\HUNTERS POINT\29609G35_FW4.DOC 5 



LDC #: 29609G35 

SDG #: 243753 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:5/~/0 

Page:_..2,_of_\_ 
Reviewer:~ 

2nd Reviewer:--\,£:=:::'.:_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiaa Acea I I Cammeats 

I. Technical holding times f\ Sampling dates: ?:>/LI / 1"½ 
II. Initial calibration IA 
Ill. Calibration verification {--\ 

IV. Blanks ~~ 
V. Matrix spike/Matrix spike duplicates N /V(}\ rta,l-,({£)/ 

VI. Duplicates A C\)'v{) 
VII. Laboratory control samples A- LC> 
VIII. Minimum detectable activity (MDA) bW 
IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII tc:-•,-1 .... , __ ,,_ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: , , 
f:1'\"\ 

1 12-PCT-319-001 11 

2 12-PCT-319-002 12 

3 12-PCT-319-003 13 

4 12-PCT-319-004 14 

5 12-PCT-319-005 15 

6 12-PCT-319-006 16 

7 12-PCT-319-007 17 

8 12-PCT-319-008 18 

9 12-PCT-319-009 19 

10 12-PCT-319-010 20 

A 
,A 
IV1 
/V 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

12-PCT-319-011 21 

12-PCT-319-012 22 

12-PCT-319-005DUP 23 

12-PCT-319-009DUP 24 

25 

26 

27 

28 

29 

30 

, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: _________________________________ _ 

29609G35W. wpd 
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'()\ l ~Y-16 
LDC#:.____ ~ VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SE{2_.c~ 

Validation Area Yes No NA 

I. Technical holdino times -

./ 
All technical holding times were met. 

II. Calibration -
Were all instruments and detectors calibration as required? 

/ 

Were NIST traceable standards used for all calibrations? / 

Was the check source identified by activity and radionuclide? / 
Were check sources including background counts analyzed at the requiried / frequency and within laboratory control limits? 

Ill. Blanks ' 
Were blank analvses performed as required? I 
Were any activities detected in the blanks greater than the minimum detectable / 

v 
activity (MDA)? If ves, please see the Blanks validation comPleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate / 
1.,---

which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample / -concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anavlzed at the required frequencv of 5% in this SDG? / 
Were all duplicate samPle duplicate error rations (DER) <1.42?. I 
V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? /1/ 
I 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samole? / 
/ 

.Y 
Were tracer/carrier recoveries within the QC limits? 

VII. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samoles performed? / I 

../ 
Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors I 
applicable to level IV validation? ,, 

,I 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA. IV version 1. 0 

Page:lof2_ 
Reviewer: cQ,_ 

2nd Reviewer: \.,c-,--::::::: 

Findinos/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~/ 

X. Field duplicates 
/ 

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 
Taroet analvtes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

NA 

/ 

/ 
I 

/ 

·7 L
Page:_'--o_ f 

Reviewer:~ 
2nd Reviewer: \;-\/ 

Findings/Comments 



LDC #: 29609G35 

METHOD: Radiochemistry, Method See Cover 

C "t one. um s: c·, 0 1 ,,a 

11111 Blank 10 I Blank 
Action Limit ~ 

PB ,u ___ .,,._,., 3 
(pCi/g) 

Pb-21~ 0.0293 0.1465 CJ_o9bCf 

VALIDATION FINDINGS WORKSHEET 
Blanks 

A "tdS ssoc,a e amp es: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609G35.wpd 
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Page:~ 

Reviewer: 
2nd Reviewer: __ _ 



LDC #: 29609G35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

3 Co-60 
4 Co-60 
12 Co-60 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.03 0.0323 
0.03 0.0366 

0.03 0.0301 

Text 

Page:~of_\ _ 

Reviewer: Ot.,__ 
2nd Reviewer: /,/>.., 

Qualifications 

Comments: ____________________________________________________ _ 

29609G35MDA.wpd 



METHOD: Radiochemistry (Method: see_ Q:jve'./L-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \.. of_\_ 

Reviewer~ 
2nd Reviewer: h, ........ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-DI x 100 
(S+D)/2 

Sample ID 

t-<--5 

() 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

~0~ 
Matrix spike sample 

Duplicate RPD 

(\---~ 

Chemical recovery 

I eecalc11lated 

Found/S (units) True/0 (units) I %R orRPD 

Q0 \~,O qlf,b 

01\~ D,\~0 S,L-q 

II 

eeE!ccted 

I 
Acceptable 

%R orRPD (Y/N) 

CjS--{ ( J '-f 

s. L/ ?_ ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#:~9 0cA G ~.5 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: jee... CovVL.--

Page:_l_of_, _ 

Reviewer:~ 
2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y NIA Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ________ ....,,lJ'-7,,,___,0""'-"S::;__ ___ repori:ed with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E x SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample ID 

\ 

Recalculation: 

3'/z_ :z.,--z.. CO- I o::i4')[o.d:tJ)('3~l Lfn,('\') .::o 1415 pC:5 o.141S(o.1c.i1Y)+6,'1..l)1{t1.0So~ 

a. to9<-J. ro,o.5:)L 

o/i z,'2-,1.[o.OSocf)(O.o4~'-f) {~~s")L'iSc--;~ :: 0.1.-':)~1 ~c: 0-/t P~7 § 6'-l {_ r/4 

Reported Calculated 
Conceo/cration Concen/<ation Acceptable 

Analyte (pC1 S) (e,C( 9) /Y/N) 

&i-7\L. O,~~ 00-J~ V 
( 

0; ''l\ll 0 ,':)'1 I 0, fl\ 
Q 'r) ~?, \ 'L 0 I ,7Cf' 0,.JC\ 
~\y.'LI'-\ o.~'15 C) .)'/ s 
KA-lO \~,'() \7,,<( 

~o/Z.,'1.C, c,,~cq 0?f~ \ 
"T\~1cf6 o.1YS O .\'--lS 

1\-\-"l: ;l_. Q.LlS1 11 .. '--\s1 
'1Yl-' L-~ '-\ l~O~ \ .Qt. 

U-e,~') o. \ ,r) 10 ,(JU u ~ 

Note: _____________________________________ _ 

RECALC.35 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243753
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-319-001       243753-001
12-PCT-319-002       243753-002
12-PCT-319-003       243753-003
12-PCT-319-004       243753-004
12-PCT-319-005       243753-005
12-PCT-319-006       243753-006
12-PCT-319-007       243753-007
12-PCT-319-008       243753-008
12-PCT-319-009       243753-009
12-PCT-319-010       243753-010
12-PCT-319-011       243753-011
12-PCT-319-012       243753-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/12/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 382

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243753
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/13/13
Samples Received:         03/04/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/13/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 243753-003, 243753-004,
and 243753-012; this analyte was not indicated on the COC as a radionuclide
of concern, therefore corrective action is not required, and affected data
was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0
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Chain of Custody
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r■:;;;:1 TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 

~ 
Project Name 

Parcel C Trench Survey 
Project Location 

HUNTERS POINT 

Sampler Name 

Project Contact 
Rick Weingarz 

SAMPLE ID DATE 

12-PCT-319-001 3/4/2013 

12-PCT-319-002 3/4/2013 

12-PCT-319-003 3/4/2013 

12-PCT-319-004 3/4/2013 

12-PCT-319-005 3/4/2013 

12-PCT-319-006 314/2013 

12-PCT-319-007 3/4/2013 

12-PCT-319-008 3/412013 

12-PCT-319-009 3/4/2013 

12-PCT-319-010 3/4/2013 

12-PCT-319-011 3/4/2013 

12-PCT-319-012 314/2013 

Chain-of-Custody Record TS 00414 

~lo/13 
PO Number G s A LABORATORY NAME 

N/A A R L 
Project Number M 9 p ONSITE - Curtis & 

40440012 M 0 H Tompkins, LTD. 
A A 

Airbill Number s ~~RA?:,51):l_ ~t)~-t)~ N/A p 
Project Contact Phone E 

:Jt./37$./';,-JA 16eotJ 415-615-2733 C 

TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION 
T 

1517 1 2 S1 ~ □ □ 
IS~ 1 2 S1 ~ □ □ 
/'{~ 1 2 S1 ~ □ □ ,LJ,,, 1 2 S1 ~ □ □ 
, .. ,4 1 2 S1 ~ □ □ 
,~e,J 1 2 S1 ~ □ □ 

ti.JO;).. 1 2 S1 ~ □ □ ,~, 1 2 S1 ~ □ □ 
13((3 1 2 S1 ~ □ □ hu-o 

I 

/~~I 1 2 S1 ~ □ □ 
f 3.;>2 1 2 S1 ~ □ □ 
1313 1 2 S1 ~ □ □ 

Time Company 

--~~- --~-c - . . - --- - ~ -- , .. 

SAMpLE CONDITION UPON RECEIPT (FOR LABORATORY). . Date Received by: (signature) 

1--------..11-----+-----------------11 TEMPERATURE; SAMPLE CONPITJQN; , COOLERSEAI,t . 
Time Company 

Page 1 of 1 

Project Information 

Section 

r/3 

rm £:r 3)14(13 
SAMPLE ID 

111111 II ill lfflll Ill 111111 i lllffl 11111111111111111111111111111 

I lfflll ii II llllll 1111!111!11111111111111 Ml 1111 lffl HI 1111 

1111111111U1~111111111111111 ml 11111 ~1111 

111111111 Ii WIii !1111111111 IIIH 11111111101 

IIIHIUIIIIIIIHIIIIIIIHIIIIIII IHI 
1111111 Ill I~ Ill Hllll!II 11111111111 HIIIII 

IIIIIIRIIIIIIIIIIIIIIIIIIMl!IIIIIIIIIIII 
I 11111111111111111111;111111 II Ill 111111! I~ 

llfflllllRllllllllllllllllllllll!lllllllml~I! 
111n1m 11111111110111111111111 n m1111m11111m111 

IIIIHilllllllllllllllllllilllll!IIIIIIIHIIIIIIIIII 
111mmrn1m111111111n1111111111111111111n1111111111 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-001                Received:        03/04/13                      
Lab ID:          243753-001                    Prepared:        03/08/13 13:29                
Matrix:          Soil                          Analyzed:        04/11/13 11:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   387 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 15:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0731 U         0.109          0.0842            0.9    
Bismuth-212                          0.373            0.391          0.232                    
Bismuth-214                          0.391            0.0838         0.0353                   
Cesium-137                           0.00931 U        0.0212         0.0164            0.07   
Cobalt-60                            0.00448 U        0.0147         0.0151            0.03   
Europium-152                         0.0220 U         0.0408         0.0496            0.1    
Europium-154                         0.0288 U         0.103          0.134             0.2    
Lead-212                             0.379            0.0661         0.0339                   
Lead-214                             0.375            0.0846         0.0424                   
Potassium-40                        12.8              1.03           0.219                    
Protactinium-234                     0.0000628 U      0.0000877      0.0893                   
Radium-226 (By Bismuth-214)          0.391            0.0838         0.0353            0.2    
Thallium-208                         0.145            0.0340         0.0131                   
Thorium-232 (By Actinium-228)        0.457            0.0855         0.0295            0.9    
Thorium-234                          1.02             1.03           0.788                    
Uranium-235                          0.170            0.144          0.118             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-002                Received:        03/04/13                      
Lab ID:          243753-002                    Prepared:        03/08/13 13:34                
Matrix:          Soil                          Analyzed:        04/11/13 11:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 15:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0512 U         0.147          0.119             0.9    
Bismuth-212                          0.338            0.470          0.280                    
Bismuth-214                          0.277            0.0704         0.0339                   
Cesium-137                           0.0133 U         0.0229         0.0173            0.07   
Cobalt-60                           -0.000394 U       0.0237         0.0195            0.03   
Europium-152                         0.00944 U        0.0377         0.0484            0.1    
Europium-154                         0.00717 U        0.116          0.127             0.2    
Lead-212                             0.271            0.0595         0.0315                   
Lead-214                             0.285            0.0786         0.0405                   
Potassium-40                        14.2              1.16           0.102                    
Protactinium-234                     0.0131 U         0.0427         0.0823                   
Radium-226 (By Bismuth-214)          0.277            0.0704         0.0339            0.2    
Thallium-208                         0.123            0.0340         0.0138                   
Thorium-232 (By Actinium-228)        0.379            0.106          0.0673            0.9    
Thorium-234                          0.385 U          0.389          0.957                    
Uranium-235                          0.0490 U         0.0449         0.116             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-003                Received:        03/04/13                      
Lab ID:          243753-003                    Prepared:        03/08/13 13:56                
Matrix:          Soil                          Analyzed:        04/11/13 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   367 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0589 U         0.103          0.0808            0.9    
Bismuth-212                          0.131 U          0.247          0.207                    
Bismuth-214                          0.166            0.0586         0.0291                   
Cesium-137                           0.000573 U       0.0199         0.0163            0.07   
Cobalt-60                            0 U b            0.00837        0.0323            0.03   
Europium-152                         0.0123 U         0.0442         0.0384            0.1    
Europium-154                         0.0108 U         0.0195         0.150             0.2    
Lead-212                             0.0969           0.0436         0.0269                   
Lead-214                             0.194            0.0774         0.0396                   
Potassium-40                        17.5              1.24           0.130                    
Protactinium-234                     0.0231 U         0.0671         0.0746                   
Radium-226 (By Bismuth-214)          0.166            0.0586         0.0291            0.2    
Thallium-208                         0.0356           0.0252         0.0153                   
Thorium-232 (By Actinium-228)        0.147            0.0805         0.0575            0.9    
Thorium-234                          0.444 U          0.390          0.468                    
Uranium-235                          0.0638 U         0.130          0.112             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-004                Received:        03/04/13                      
Lab ID:          243753-004                    Prepared:        03/08/13 14:01                
Matrix:          Soil                          Analyzed:        04/11/13 14:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   358 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:18                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0243 U        0.106          0.0856            0.9     
Bismuth-212                          1.15            0.419          0.191                     
Bismuth-214                          0.447           0.0874         0.0366                    
Cesium-137                          -0.00641 U       0.0268         0.0215            0.07    
Cobalt-60                            0 U b           0.0161         0.0366            0.03    
Europium-152                         0.0477 U        0.0573         0.0536            0.1     
Europium-154                        -0.0409 U        0.201          0.162             0.2     
Lead-212                             0.540           0.0806         0.0404                    
Lead-214                             0.643           0.0994         0.0421                    
Potassium-40                        13.3             1.09           0.101                     
Protactinium-234                    -0.00188 U       0.00423        0.0950                    
Radium-226 (By Bismuth-214)          0.447           0.0874         0.0366            0.2     
Thallium-208                         0.224           0.0433         0.0168                    
Thorium-232 (By Actinium-228)        0.605           0.108          0.0572            0.9     
Thorium-234                          0.509 U         0.436          1.04                      
Uranium-235                          0.0563 U        0.0344         0.128             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-005                Received:        03/04/13                      
Lab ID:          243753-005                    Prepared:        03/08/13 14:03                
Matrix:          Soil                          Analyzed:        04/11/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   381 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0936          0.117          0.0904           0.9     
Bismuth-212                           0.250           0.380          0.237                    
Bismuth-214                           0.329           0.0797         0.0340                   
Cesium-137                           -0.0139 U        0.0283         0.0221           0.07    
Cobalt-60                            -0.00135 U       0.0238         0.0194           0.03    
Europium-152                          0.0214 U        0.0420         0.0460           0.1     
Europium-154                          0.0345 U        0.0545         0.114            0.2     
Lead-212                              0.316           0.0589         0.0297                   
Lead-214                              0.341           0.0657         0.0312                   
Potassium-40                         12.4             1.06           0.187                    
Protactinium-234                     -0.0110 U        0.0196         0.0830                   
Radium-226 (By Bismuth-214)           0.329           0.0797         0.0340           0.2     
Thallium-208                          0.129           0.0352         0.0143                   
Thorium-232 (By Actinium-228)         0.258           0.0815         0.0612           0.9     
Thorium-234                           0.509 U         0.530          0.800                    
Uranium-235                           0.0173 U        0.0258         0.116            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-006                Received:        03/04/13                      
Lab ID:          243753-006                    Prepared:        03/08/13 14:10                
Matrix:          Soil                          Analyzed:        04/11/13 09:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0389 U         0.145          0.117             0.9    
Bismuth-212                          0.364            0.440          0.254                    
Bismuth-214                          0.350            0.0894         0.0392                   
Cesium-137                           0.0108 U         0.0244         0.0190            0.07   
Cobalt-60                           -0.000676 U       0.00264        0.0236            0.03   
Europium-152                        -0.0335 U         0.0744         0.0589            0.1    
Europium-154                         0.0168 U         0.0149         0.127             0.2    
Lead-212                             0.267            0.0686         0.0378                   
Lead-214                             0.370            0.0836         0.0391                   
Potassium-40                        13.8              1.14           0.271                    
Protactinium-234                     0.0262 U         0.0855         0.0973                   
Radium-226 (By Bismuth-214)          0.350            0.0894         0.0392            0.2    
Thallium-208                         0.119            0.0349         0.0150                   
Thorium-232 (By Actinium-228)        0.388            0.0979         0.0456            0.9    
Thorium-234                          0.420 U          1.27           1.03                     
Uranium-235                          0.0312 U         0.0398         0.123             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-007                Received:        03/04/13                      
Lab ID:          243753-007                    Prepared:        03/08/13 14:15                
Matrix:          Soil                          Analyzed:        04/11/13 11:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00152 U       0.140          0.115            0.9     
Bismuth-212                           0.593           0.362          0.186                    
Bismuth-214                           0.327           0.0718         0.0316                   
Cesium-137                            0 U             0.0230         0.0238           0.07    
Cobalt-60                            -0.00584 U       0.0287         0.0229           0.03    
Europium-152                          0.0326 U        0.0493         0.0403           0.1     
Europium-154                          0.0220 U        0.0645         0.141            0.2     
Lead-212                              0.262           0.0611         0.0351                   
Lead-214                              0.332           0.0678         0.0326                   
Potassium-40                         11.5             1.01           0.235                    
Protactinium-234                      0.0341 U        0.0428         0.0838                   
Radium-226 (By Bismuth-214)           0.327           0.0718         0.0316           0.2     
Thallium-208                          0.138           0.0330         0.0118                   
Thorium-232 (By Actinium-228)         0.433           0.0940         0.0459           0.9     
Thorium-234                           0.876           1.06           0.817                    
Uranium-235                           0.0332 U        0.0261         0.122            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-008                Received:        03/04/13                      
Lab ID:          243753-008                    Prepared:        03/08/13 14:22                
Matrix:          Soil                          Analyzed:        04/11/13 10:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:56                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0000509 U       0.158         0.130             0.9    
Bismuth-212                          0.266             0.325         0.238                    
Bismuth-214                          0.512             0.0886        0.0311                   
Cesium-137                           0.00702 U         0.0256        0.0204            0.07   
Cobalt-60                           -0.00204 U         0.0245        0.0199            0.03   
Europium-152                         0.0308 U          0.0515        0.0525            0.1    
Europium-154                         0.00908 U         0.0396        0.159             0.2    
Lead-212                             0.329             0.0659        0.0369                   
Lead-214                             0.417             0.0817        0.0373                   
Potassium-40                         9.90              1.07          0.337                    
Protactinium-234                     0.0378 U          0.0914        0.0846                   
Radium-226 (By Bismuth-214)          0.512             0.0886        0.0311            0.2    
Thallium-208                         0.161             0.0380        0.0146                   
Thorium-232 (By Actinium-228)        0.424             0.105         0.0612            0.9    
Thorium-234                          0.483 U           0.433         0.813                    
Uranium-235                          0.0483 U          0.0265        0.135             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-009                Received:        03/04/13                      
Lab ID:          243753-009                    Prepared:        03/08/13 14:26                
Matrix:          Soil                          Analyzed:        04/11/13 10:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00331 U       0.152          0.125            0.9     
Bismuth-212                           0.556           0.466          0.275                    
Bismuth-214                           0.537           0.107          0.0440                   
Cesium-137                            0 U             0.0205         0.0374           0.07    
Cobalt-60                             0.0102 U        0.0154         0.0266           0.03    
Europium-152                          0.0569          0.0890         0.0516           0.1     
Europium-154                          0.00518 U       0.0275         0.133            0.2     
Lead-212                              0.488           0.0780         0.0400                   
Lead-214                              0.585           0.0995         0.0461                   
Potassium-40                         12.9             1.15           0.187                    
Protactinium-234                     -0.0180 U        0.115          0.0941                   
Radium-226 (By Bismuth-214)           0.537           0.107          0.0440           0.2     
Thallium-208                          0.182           0.0418         0.0166                   
Thorium-232 (By Actinium-228)         0.706           0.137          0.0807           0.9     
Thorium-234                           0.370 U         0.340          1.08                     
Uranium-235                           0.0794 U        0.0472         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-010                Received:        03/04/13                      
Lab ID:          243753-010                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/11/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0171 U         0.159          0.130             0.9    
Bismuth-212                          0.376            0.347          0.247                    
Bismuth-214                          0.444            0.0903         0.0392                   
Cesium-137                          -0.000108 U       0.0239         0.0197            0.07   
Cobalt-60                           -0.00232 U        0.0271         0.0220            0.03   
Europium-152                         0.0237 U         0.0360         0.0539            0.1    
Europium-154                         0.0130 U         0.0682         0.129             0.2    
Lead-212                             0.448            0.0661         0.0319                   
Lead-214                             0.501            0.0869         0.0466                   
Potassium-40                        11.9              1.05           0.265                    
Protactinium-234                     0.0109 U         0.0636         0.0831                   
Radium-226 (By Bismuth-214)          0.444            0.0903         0.0392            0.2    
Thallium-208                         0.175            0.0401         0.0158                   
Thorium-232 (By Actinium-228)        0.635            0.128          0.0528            0.9    
Thorium-234                          0.293 U          1.35           1.10                     
Uranium-235                          0.167            0.152          0.125             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-011                Received:        03/04/13                      
Lab ID:          243753-011                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/11/13 15:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0918 U         0.153          0.121             0.9    
Bismuth-212                          0.842            0.365          0.173                    
Bismuth-214                          0.470            0.0841         0.0333                   
Cesium-137                          -0.000275 U       0.0260         0.0214            0.07   
Cobalt-60                           -0.00226 U        0.0212         0.0171            0.03   
Europium-152                         0.0155 U         0.0303         0.0576            0.1    
Europium-154                         0.0644 U         0.145          0.136             0.2    
Lead-212                             0.566            0.0812         0.0408                   
Lead-214                             0.520            0.0853         0.0345                   
Potassium-40                        12.1              1.03           0.231                    
Protactinium-234                    -0.0561 U         0.118          0.0947                   
Radium-226 (By Bismuth-214)          0.470            0.0841         0.0333            0.2    
Thallium-208                         0.187            0.0426         0.0173                   
Thorium-232 (By Actinium-228)        0.731            0.133          0.0617            0.9    
Thorium-234                          0.261 U          1.34           1.09                     
Uranium-235                          0.0589 U         0.0329         0.115             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-012                Received:        03/04/13                      
Lab ID:          243753-012                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/12/13 08:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0125 U          0.142         0.116             0.9    
Bismuth-212                          0.803             0.372         0.175                    
Bismuth-214                          0.493             0.102         0.0419                   
Cesium-137                           0.000400 U        0.0270        0.0222            0.07   
Cobalt-60                            0.00180 U b       0.00254       0.0301            0.03   
Europium-152                         0.0341 U          0.0777        0.0511            0.1    
Europium-154                         0.0316 U          0.0565        0.173             0.2    
Lead-212                             0.445             0.0776        0.0398                   
Lead-214                             0.554             0.0975        0.0412                   
Potassium-40                        13.2               1.16          0.168                    
Protactinium-234                     0.0531 U          0.117         0.0936                   
Radium-226 (By Bismuth-214)          0.493             0.102         0.0419            0.2    
Thallium-208                         0.178             0.0463        0.0208                   
Thorium-232 (By Actinium-228)        0.506             0.117         0.0582            0.9    
Thorium-234                          0.666 U           0.652         0.955                    
Uranium-235                          0.0665 U          0.0541        0.128             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/08/13 13:19                
Lab ID:          QC679048                      Analyzed:        04/10/13 12:37                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00134 U       0.0781         0.0642           0.9     
Bismuth-212                           0 U             0.163          0.293                    
Bismuth-214                          -0.00690 U       0.0645         0.0334                   
Cesium-137                            0 U             0.0110         0.0184           0.07    
Cobalt-60                            -0.00860 U       0.0262         0.0202           0.03    
Europium-152                          0 U             0.0226         0.0361           0.1     
Europium-154                          0.0427 U        0.0629         0.112            0.2     
Lead-212                              0.0293          0.0307         0.0235                   
Lead-214                              0.0143 U        0.0331         0.0275                   
Potassium-40                         -0.315 U         0.871          0.274                    
Protactinium-234                      0.0270 U        0.0304         0.0539                   
Radium-226 (By Bismuth-214)          -0.00690 U       0.0645         0.0334           0.2     
Thallium-208                          0.00617 U       0.0233         0.0139                   
Thorium-232 (By Actinium-228)         0.0280 U        0.0570         0.0544           0.9     
Thorium-234                           0.263 U         0.622          0.479                    
Uranium-235                           0.0437 U        0.0829         0.0797           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/08/13 13:16                
Type:            LCS                           Analyzed:        04/10/13 10:05                
Lab ID:          QC679049                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.418     94.3   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-005                Sampled:         03/04/13 14:14                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243753-005                    Prepared:        03/08/13 14:04                
Lab ID:          QC679937                      Analyzed:        04/11/13 09:09                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   379 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                     0.0936         0.117      -0.0263 U      0.134       0.109           0.9    NC    40  NC     1   

Bismuth-212                       0.250          0.381       0.209 U       0.190       0.271                  NC    40  NC     1   

Bismuth-214                       0.329          0.0811      0.344         0.0879      0.0393                 4.32  40  0.0861 1   

Cesium-137                       -0.0139 U       0.0283     -0.00450 U     0.0221      0.0177          0.07   NC    40  NC     1   

Cobalt-60                        -0.00135 U      0.0238      0.00425 U     0.0114      0.0255          0.03   NC    40  NC     1   

Europium-152                      0.0214 U       0.0420      0.00586 U     0.0148      0.0553          0.1    NC    40  NC     1   

Europium-154                      0.0345 U       0.0545      0.00585 U     0.0187      0.141           0.2    NC    40  NC     1   

Lead-212                          0.316          0.0644      0.314         0.0680      0.0331                 0.628 40  0.0150 1   

Lead-214                          0.341          0.0684      0.398         0.0802      0.0351                 15.3  40  0.379  1   

Potassium-40                     12.4            1.23       12.9           1.23        0.0997                 3.94  40  0.202  1   

Protactinium-234                 -0.0110 U       0.0198      0.00763 U     0.0979      0.0802                 NC    40  NC     1   

Radium-226 (By Bismuth-214)       0.329          0.0811      0.344         0.0879      0.0393          0.2    4.32  40  0.0861 1   

Thallium-208                      0.129          0.0362      0.136         0.0335      0.0119                 5.42  40  0.103  1   

Thorium-232 (By Actinium-228)     0.258          0.0836      0.312         0.0936      0.0715          0.9    19.1  40  0.307  1   

Thorium-234                       0.509 U        0.532       0.452 U       1.05        0.840                  NC    40  NC     1   

Uranium-235                       0.0173 U       0.0258      0.0883 U      0.131       0.113           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-009                Sampled:         03/04/13 13:43                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243753-009                    Prepared:        03/08/13 14:26                
Lab ID:          QC679938                      Analyzed:        04/11/13 11:07                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                     0.00331 U     0.152      -0.00259 U      0.153      0.126           0.9    NC     40  NC      1   

Bismuth-212                       0.556         0.466       0.760          0.474      0.303                  30.9   40  0.216   1   

Bismuth-214                       0.537         0.110       0.563          0.102      0.0367                 4.81   40  0.125   1   

Cesium-137                        0 U           0.0205      0.0000121 U    0.0229     0.0189          0.07   NC     40  NC      1   

Cobalt-60                         0.0102 U      0.0154      0.00442 U      0.0158     0.0266          0.03   NC     40  NC      1   

Europium-152                      0.0569        0.0891      0.0279 U       0.0510     0.0567          0.1    NC     40  NC      1   

Europium-154                      0.00518 U     0.0275     -0.0140 U       0.210      0.171           0.2    NC     40  NC      1   

Lead-212                          0.488         0.0878      0.548          0.0909     0.0383                 11.5   40  0.334   1   

Lead-214                          0.585         0.105       0.621          0.120      0.0498                 5.94   40  0.160   1   

Potassium-40                     12.9           1.32       11.2            1.18       0.108                  13.9   40  0.668   1   

Protactinium-234                 -0.0180 U      0.115      -0.0184 U       0.0462     0.100                  NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.537         0.110       0.563          0.102      0.0367          0.2    4.81   40  0.125   1   

Thallium-208                      0.182         0.0434      0.197          0.0472     0.0185                 7.84   40  0.164   1   

Thorium-232 (By Actinium-228)     0.706         0.146       0.706          0.166      0.0493          0.9    0.0482 40  0.00109 1   

Thorium-234                       0.370 U       0.342       0.372 U        0.351      0.949                  NC     40  NC      1   

Uranium-235                       0.0794 U      0.0475      0.0886 U       0.0472     0.141           0.18   NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 07:39:08

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0120 +0.250133*Channel -2.37803e-008*Channel**2

FWHM (ch) =   3.1149 +0.001152*Channel -5.27064e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.79 -0.01%      0.91     0.92   -1.06%
978.26      244.70   244.66  0.01%      1.06     1.05    1.04%

1376.69      344.28   344.30 -0.01%      1.15     1.15    0.33%
3115.07      778.90   778.94 -0.00%      1.54     1.55   -0.79%
3855.57      964.08   964.04  0.00%      1.70     1.69    0.40%
5632.14     1408.01  1408.02 -0.00%      1.98     1.98    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

23 of 382



Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:22:35

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0109 +0.250112*Channel -1.93326e-008*Channel**2

FWHM (ch) =   3.1308 +0.001050*Channel -2.89495e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.80 -0.02%      0.91     0.91   -0.00%
978.19      244.70   244.65  0.02%      1.03     1.03   -0.03%

1376.68      344.28   344.30 -0.01%      1.14     1.13    0.66%
3115.04      778.90   778.93 -0.00%      1.49     1.53   -2.68%
3855.58      964.08   964.05  0.00%      1.73     1.69    2.29%
5631.95     1408.01  1408.02 -0.00%      2.02     2.03   -0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 08:09:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0963 +0.250261*Channel -5.35634e-008*Channel**2

FWHM (ch) =   2.9943 +0.001193*Channel -7.32511e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.90     0.89    0.86%
977.42      244.70   244.65  0.02%      1.03     1.02    0.22%

1375.20      344.28   344.15  0.04%      1.11     1.12   -1.29%
3114.44      778.90   779.00 -0.01%      1.49     1.50   -0.45%
3855.05      964.08   964.07  0.00%      1.64     1.63    0.96%
5632.52     1408.01  1408.00  0.00%      1.84     1.85   -0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130411001_QCAsLeft                                                        
Acquired: 4/11/2013 07:28:20
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:11:48
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130411001_QCAsLeft                                                        
Acquired: 4/11/2013 07:58:13
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130411002_BG                                                              
Acquired: 4/11/2013 07:58:38
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.97      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130412002_BG                                                              
Acquired: 4/12/2013 07:29:31
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.07      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130411002_BG                                                              
Acquired: 4/11/2013 08:13:23
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:

39 of 382



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1

42 of 382



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503145888

Instrument : HPGE01                           Begun : 04/11/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130411_001  RCCV    QUALITY CONTROL CHEC               04/11/13 07:28 1.0 1          
002  1_20130411_002  RIB     BACKGROUND CONTAMINA               04/11/13 07:58 1.0            
003  1_20130411_003  SDUP    QC679937             Soil   196120 04/11/13 09:09 1.0            
004  1_20130411_004  MSS     243753-009           Soil   196120 04/11/13 10:03 1.0            
005  1_20130411_005  SDUP    QC679938             Soil   196120 04/11/13 11:07 1.0            
006  1_20130411_006  SAMPLE  243753-002           Soil   196120 04/11/13 11:56 1.0            
007  1_20130411_007  SAMPLE  243753-003           Soil   196120 04/11/13 13:12 1.0            
008  1_20130411_008  SAMPLE  243753-004           Soil   196120 04/11/13 14:00 1.0            
009  1_20130411_009  MSS     243753-005           Soil   196120 04/11/13 14:48 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503147311

Instrument : HPGE01                           Begun : 04/12/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130412_001     RCCV       QUALITY CONTROL CHEC                          04/12/13 07:11    1.0    1                     

002     1_20130412_002     RIB        BACKGROUND CONTAMINA                          04/12/13 07:29    1.0                          

003     1_20130412_003     SAMPLE     243753-012               Soil       196120    04/12/13 08:05    1.0                          

004     1_20130412_004     SAMPLE     243754-003               Soil       196120    04/12/13 09:19    1.0                          

005     1_20130412_005     SAMPLE     243754-005               Soil       196120    04/12/13 10:12    1.0                          

006     1_20130412_006     SAMPLE     243754-006               Soil       196120    04/12/13 11:27    1.0                 MASS+    

Standards used:  1=S19582

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513145918

Instrument : HPGE02                           Begun : 04/11/13 07:58             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130411_001  RCCV    QUALITY CONTROL CHEC               04/11/13 07:58 1.0 1          
002  2_20130411_002  RIB     BACKGROUND CONTAMINA               04/11/13 08:13 1.0            
003  2_20130411_003  SAMPLE  243753-006           Soil   196120 04/11/13 09:10 1.0            
004  2_20130411_004  SAMPLE  243753-008           Soil   196120 04/11/13 10:03 1.0            
005  2_20130411_005  SAMPLE  243753-007           Soil   196120 04/11/13 11:08 1.0            
006  2_20130411_006  SAMPLE  243753-001           Soil   196120 04/11/13 11:57 1.0            
007  2_20130411_007  MSS     243568-001           Soil   195985 04/11/13 13:13 1.0            
008  2_20130411_008  SDUP    QC678980             Soil   195985 04/11/13 14:01 1.0            
009  2_20130411_009  SAMPLE  243753-010           Soil   196120 04/11/13 14:49 1.0            
010  2_20130411_010  SAMPLE  243753-011           Soil   196120 04/11/13 15:46 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 12-APR-2013 13:41

Batch Number : 196120                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 06-MAR-2013 14:55              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243542-001                      318.17  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:22  GS 186                     

2      243502-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  GS 186                     

2      243753-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  RA226     alias:243502-001 

3      243502-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  GS 186                     

3      243753-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  RA226     alias:243502-002 

4      243502-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  GS 186                     

4      243753-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  RA226     alias:243502-003 

5      243502-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  GS 186                     

5      243753-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  RA226     alias:243502-004 

6      243502-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  GS 186                     

6      243753-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  RA226     alias:243502-005 

7      243502-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  GS 186                     

7      243753-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  RA226     alias:243502-006 

8      243502-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  GS 186                     

8      243753-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  RA226     alias:243502-007 

9      243502-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  GS 186                     

9      243753-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  RA226     alias:243502-008 

10     243502-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

10     243753-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:243502-009 

11     243502-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

11     243753-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-010 

12     243502-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

12     243753-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-011 

13     243502-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

13     243753-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-012 

14     243503-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

14     243754-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-001 

15     243503-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

15     243754-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-002 

16     243503-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

16     243754-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-003 

17     243503-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

17     243754-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-004 

18     243503-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

18     243754-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-005 

19     243503-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  GS 186                     

19     243754-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  RA226     alias:243503-006 

20     243434-001                      367     06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:15  GS 186                     

21     243434-002                      333.87  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:20  GS 186                     

22     243434-003                      313.6   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:24  GS 186                     

23     243434-004                      349.23  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:28  GS 186                     

24     243435-001                      310.8   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:34  GS 186                     

25     243435-002                      314.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:40  GS 186                     

26     243435-003                      306.97  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:45  GS 186                     

27     243435-004                      320.19  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:49  GS 186                     

28     243435-005                      316.73  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:54  GS 186                     

29     243435-006                      300.95  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:02  GS 186                     

30     243435-007                      336.9   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:06  GS 186                     

31     243435-008                      336.17  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243435-009                      321.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:15  GS 186                     

33     243435-010                      317.72  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:22  GS 186                     

34     243435-011                      346.81  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:26  GS 186                     

35     243435-012                      328.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:29  GS 186                     

36     243436-001                      343.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:34  GS 186                     

37     243436-002                      328.56  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:37  GS 186                     

38     243436-003                      338.86  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:41  GS 186                     

39     243436-004                      334.41  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:46  GS 186                     

40     243436-005                      326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

41     243436-006                      319.61  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:57  GS 186                     

QC1    QC679048    BLANK               306.53  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:19  GS 186                     

QC2    QC679049    LCS                 304.47  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:16  GS 186                     

6      QC679050    SDUP of 243502-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  GS 186                     

10     QC679051    SDUP of 243502-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

40     QC679052    SDUP of 243436-005  326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

6      QC679937    SDUP of 243753-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  RA226     alias:QC679050   

10     QC679938    SDUP of 243753-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:QC679051   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-001                Received:        03/04/13                      
Lab ID:          243753-001                    Prepared:        03/08/13 13:29                
Matrix:          Soil                          Analyzed:        04/11/13 11:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   387 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 15:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0731 U         0.109          0.0842            0.9    
Bismuth-212                          0.373            0.391          0.232                    
Bismuth-214                          0.391            0.0838         0.0353                   
Cesium-137                           0.00931 U        0.0212         0.0164            0.07   
Cobalt-60                            0.00448 U        0.0147         0.0151            0.03   
Europium-152                         0.0220 U         0.0408         0.0496            0.1    
Europium-154                         0.0288 U         0.103          0.134             0.2    
Lead-212                             0.379            0.0661         0.0339                   
Lead-214                             0.375            0.0846         0.0424                   
Potassium-40                        12.8              1.03           0.219                    
Protactinium-234                     0.0000628 U      0.0000877      0.0893                   
Radium-226 (By Bismuth-214)          0.391            0.0838         0.0353            0.2    
Thallium-208                         0.145            0.0340         0.0131                   
Thorium-232 (By Actinium-228)        0.457            0.0855         0.0295            0.9    
Thorium-234                          1.02             1.03           0.788                    
Uranium-235                          0.170            0.144          0.118             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-001                   Client ID : 12-PCT-319-001        

Seqnum : 1513145918006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_006                                Batch         : 196120                       Time      : 11-APR-2013 11:57     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 387 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0731            0.0842      0.9       .10883           .10896           0.0013      u        

Bismuth-212                         0.373             0.232                 .39099           .39146           0           u        

Bismuth-214                         0.391             0.0353                .083753          .085622          -0.0069     u        

Cesium-137                          0.00931           0.0164      0.07      .021156          .02116           0           u        

Cobalt-60                           0.00448           0.0151      0.03      .01474           .014742          -0.0086     u        

Europium-152                        0.0220            0.0496      0.1       .040831          .04085           0           u        

Europium-154                        0.0288            0.134       0.2       .10315           .10316           0.043       u        

Lead-212                            0.379             0.0339                .066132          .073186          0.029       u        

Lead-214                            0.375             0.0424                .084611          .087151          0.014       u        

Potassium-40                        12.8              0.219                 1.0294           1.2146           -0.31       u        

Protactinium-234                    0.0000628         0.0893                .000087663       .000089045       0.027       u        

Radium-226 (By Bismuth-214)         0.391             0.0353      0.2       .083753          .085622          -0.0069     u        

Thallium-208                        0.145             0.0131                .034006          .035264          0.0062      u        

Thorium-232 (By Actinium-228)       0.457             0.0295      0.9       .08553           .091703          0.028       u        

Thorium-234                         1.02              0.788                 1.0323           1.0368           0.26        u        

Uranium-235                         0.170             0.118       0.18      .14422           .14463           0.044       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-001          
Sample Description: 243753-001, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 15:12            Live Time: 2700   sec

Acquisition Time: 4/11/2013 11:57:28        Real Time: 2703   sec
Analysis Time: 4/11/2013 12:42           Dead Time: 0.09   %

Analysis Quantity: 3.870E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.565E-01      8.553E-02      9.170E-02      2.949E-02
Am-241    #AB    7.311E-02      1.088E-01      1.090E-01      8.424E-02
Bi-212    #      3.733E-01      3.910E-01      3.915E-01      2.318E-01
Bi-214           3.913E-01      8.375E-02      8.562E-02      3.529E-02
Co-60     #AB    4.478E-03      1.474E-02      1.474E-02      1.509E-02
Cs-137    #AB    9.307E-03      2.116E-02      2.116E-02      1.640E-02
Eu-152    #AB    2.204E-02      4.083E-02      4.085E-02      4.964E-02
Eu-154    #AB    2.879E-02      1.031E-01      1.032E-01      1.343E-01
K-40      #      1.283E+01      1.029E+00      1.215E+00      2.190E-01
Pa-234    #AB    6.279E-05      8.766E-05      8.905E-05      8.934E-02
Pb-212           3.791E-01      6.613E-02      7.319E-02      3.390E-02
Pb-214           3.753E-01      8.461E-02      8.715E-02      4.239E-02
Ra-226           6.922E-01      5.445E-01      5.465E-01      3.646E-01
Th-234    #      1.025E+00      1.032E+00      1.037E+00      7.876E-01
Tl-208           1.446E-01      3.401E-02      3.526E-02      1.312E-02
U-235     #      1.701E-01      1.442E-01      1.446E-01      1.176E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.697E+01

Analyst: Andrew Alexander
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Sample description                                             
243753-001, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_006.An1

Acquisition information
Start time:                 4/11/2013 11:57:28
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.8700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.8700E+02) = 

6.9837E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 15:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1364

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.58       15.  74.43   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.04       28.  50.37   0.82  1.866E-02    63.30   3.750  1.025E+00 Th234 

63.30   3.750  1.025E+00 Th234 
74.68       64.  25.89   0.84  2.824E-02
77.21      106.  16.31   0.84  3.013E-02
93.19       49.  32.77   0.86  3.990E-02    93.35   4.100  7.812E-01 Ac228 

93.35   5.760  5.560E-01 U235  
92.59   4.343  7.444E-01 Th234 
93.35   5.760  5.560E-01 U235  

93.46       57.  32.44   0.63  3.990E-02    93.35   4.100  9.013E-01 Ac228 
93.35   5.760  6.415E-01 U235  

122.23        3. 546.95   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.41       30.  53.85   0.91  5.013E-02   143.77  10.940  1.409E-01 U235  

143.77  10.940  1.409E-01 U235  
185.94       46.  39.33   0.50  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.921E-01 Ra226 
185.72  57.000  4.313E-02 U235  

186.00       39.  41.64   0.96  4.819E-02   185.72  57.000  3.698E-02 U235  
186.21   3.555  5.935E-01 Ra226 

205.45       21.  65.51   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.336E-01 U235  

238.60      297.   7.04   1.02  4.318E-02   238.63  43.600  4.002E-01 Pb212 
241.85       60.  24.83   1.02  4.287E-02   242.00   7.268  4.807E-01 Pb214 
277.72       13.  83.34   0.49  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.06      109.  16.13   1.25  3.815E-02   295.22  18.414  3.815E-01 Pb214 
300.07       11.  98.59   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.17       79.  17.86   0.84  3.495E-02   338.32  11.400  5.118E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.22        5. 217.59   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.85      184.  10.91   1.25  3.404E-02   351.93  35.600  3.808E-01 Pb214 
569.42        3. 252.13   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
582.95      116.  11.76   1.16  2.416E-02   583.19  85.000  1.461E-01 Tl208 
609.17      163.  10.19   1.12  2.345E-02   609.31  45.490  3.758E-01 Bi214 
661.40        7. 113.66   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.65       16.  52.37   1.46  2.078E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  3.050E-01 Bi212 
861.42        9.  84.80   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.09        4. 179.14   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.45        7.  99.47   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.16       75.  12.93   0.58  1.779E-02   911.20  26.200  4.151E-01 Ac228 
946.21        1. 947.77   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.00       51.  17.42   1.17  1.704E-02   968.96  15.900  4.851E-01 Ac228 

1004.53        2. 364.90   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.48       48.  20.80   1.05  1.535E-02  1120.29  14.910  5.367E-01 Bi214 
1169.00        2. 255.40   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.05        2. 207.69   1.82  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.86        6.  92.64   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      675.   3.90   1.80  1.254E-02  1460.82  10.550  1.283E+01 K40   
1620.91        5.  97.17   1.91  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.24       28.  20.13   0.31  1.069E-02  1764.49  15.310  4.373E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.92    74.65       130.        61. 2.160E+03   62.21   0.720  -        
308.04    77.18       101.        99. 3.279E+03   35.72   0.800  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.69    58.58        58.        15.     0.006   148.86   0.819s
Th-234    251.52    63.04        84.        28.     0.010   100.74   0.824s
Th-234    369.61    92.59       159.        -2.    -0.001  1473.84   0.857s
Ac-228    372.66    93.35       114.        57.     0.021    64.89   0.628D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.66    93.35       106.        49.     0.018    65.53   0.858D
Eu-152    488.08   122.23       132.         3.     0.001  1093.89   0.890s
Pa-234    524.73   131.40       179.       -20.    -0.007   195.93   0.901s
U-235     576.72   144.41       115.        30.     0.011   107.69   0.915s
U-235     742.97   186.00       114.        39.     0.015    83.29   0.960s
Ra-226    742.70   185.94       107.        46.     0.017    78.67   0.504s
U-235     820.72   205.45        84.        21.     0.008   131.01   0.982s
Pb-212    953.06   238.56       112.       276.     0.102    17.08   0.816 
Pb-214    966.44   241.91       138.        40.     0.015    83.46   1.020s
Tl-208   1109.60   277.72        47.        13.     0.005   166.68   0.494s
Pb-214   1178.92   295.06        73.       104.     0.038    32.27   1.251 
Pb-212   1198.97   300.07        65.        11.     0.004   197.18   1.080s
Ac-228   1351.27   338.17        44.        79.     0.029    35.73   0.842s
Eu-152   1375.45   344.22        57.         5.     0.002   435.17   1.125s
Pb-214   1405.95   351.85        73.       178.     0.066    21.82   1.251s
Pa-234   2276.04   569.42        26.         3.     0.001   504.26   1.333s
Tl-208   2330.14   582.95        20.       116.     0.043    23.51   1.158s
Bi-214   2435.02   609.17        39.       155.     0.057    20.38   1.125 
Cs-137   2643.93   661.40        26.         7.     0.003   227.31   1.409s
Bi-212   2908.98   727.65        28.        16.     0.006   104.73   1.461 
Tl-208   3444.25   861.42        25.         9.     0.003   169.60   1.557s
Eu-154   3490.93   873.09        24.         4.     0.001   358.28   1.566s
Pa-234   3520.80   880.55        33.        -6.    -0.002   305.74   1.571s
Pa-234   3528.38   882.45        23.         7.     0.003   198.94   1.573s
Ac-228   3643.30   911.16         5.        75.     0.028    25.86   0.577s
Pa-234   3783.55   946.21        25.         1.     0.000  1895.53   1.614s
Ac-228   3874.80   969.00        10.        51.     0.019    34.85   1.171s
Eu-154   3987.64   997.19        20.        -2.    -0.001   789.16   1.645s
Eu-154   4017.01  1004.53        21.         2.     0.001   729.80   1.650s
Eu-152   4450.33  1112.78        30.        -4.    -0.002   376.04   1.711s
Bi-214   4481.18  1120.48        16.        48.     0.018    41.61   1.047s
Co-60    4675.40  1169.00        18.         2.     0.001   510.79   1.744s
Eu-154   5100.91  1275.26        26.        -6.    -0.002   246.83   1.791s
Co-60    5328.34  1332.05        11.         2.     0.001   415.38   1.816s
Eu-152   5631.97  1407.86        11.         6.     0.002   185.28   1.845s
K-40     5843.64  1460.70        23.       656.     0.243     7.79   1.802s
Bi-212   6485.48  1620.91         7.         5.     0.002   194.33   1.910s
Bi-214   7059.89  1764.24         7.        28.     0.010    40.27   0.305s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5651E-01                                      5.12E+12             
911.20 4.151E-01  (  2.949E-02 1.29E+01 2.62E+01 G  
968.96 4.851E-01  (  7.105E-02 1.74E+01 1.59E+01 G  
338.32 5.118E-01  (  1.006E-01 1.79E+01 1.14E+01 G  

Energy duplication    
93.35 9.013E-01 +   3.934E-01 3.24E+01 4.10E+00 XA 

Am-241   I   7.3105E-02                                      1.58E+05             
59.54 7.311E-02 &(  8.424E-02 7.44E+01 3.59E+01 G  

Bi-212   N   3.7332E-01                                      5.12E+12             
727.33 3.050E-01 ?(  2.318E-01 5.24E+01 6.65E+00 G  
785.37 2.854E-02 %   1.478E+00 3.15E+03 1.11E+00 G  

1620.74 6.742E-01 &(  9.448E-01 9.72E+01 1.51E+00 G  

Bi-214   N   3.9126E-01                                      5.84E+05             
609.31 3.758E-01  (P 3.529E-02 1.02E+01 4.55E+01 G  

1120.29 5.367E-01 + P 1.069E-01 2.08E+01 1.49E+01 G  
1764.49 4.373E-01  (P 9.964E-02 2.01E+01 1.53E+01 G  

Co-60    T   4.4778E-03                                      1.93E+03             
1332.49 4.640E-03 ?(  1.509E-02 2.08E+02 1.00E+02 G  
1173.23 4.315E-03 &(  1.758E-02 2.55E+02 9.98E+01 G  

Cs-137   I   9.3071E-03                                      1.10E+04             
661.66 9.307E-03 ?(  1.640E-02 1.14E+02 8.50E+01 G  

Eu-152   I   2.2037E-02                                      4.94E+03             
344.28 1.415E-02 ?(  4.964E-02 2.18E+02 2.66E+01 G  
121.78 5.644E-03 &(  5.057E-02 5.47E+02 2.84E+01 G  
778.90-7.862E-04 %   1.127E-01 8.71E+03 1.30E+01 G  
964.08 6.273E-03 %   1.389E-01 1.35E+03 1.45E+01 G  

1112.08-5.321E-02 +   1.592E-01 1.88E+02 1.34E+01 G  
1408.01 5.443E-02 ?(  7.400E-02 9.26E+01 2.09E+01 G  

Eu-154   I   2.8789E-02                                      3.14E+03             
873.18 4.736E-02 ?(  1.343E-01 1.79E+02 1.22E+01 G  
123.07 0.000E+00 -   3.200E-02 1.00E+03 4.04E+01 G  

1274.43-3.338E-02 +   6.420E-02 1.23E+02 3.49E+01 G  
723.30-3.071E-03 %   7.709E-02 1.53E+03 2.00E+01 G  

1004.72 1.613E-02 &(  9.499E-02 3.65E+02 1.79E+01 G  
996.25-2.442E-02 +   1.556E-01 3.95E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2826E+01                                      4.57E+11             
1460.82 1.283E+01  (P 2.190E-01 3.90E+00 1.06E+01 G  

Pa-234   N   6.2790E-05                                      1.63E+12             
131.30-5.686E-02 ?(  8.934E-02 9.80E+01 1.82E+01 G  
569.50 3.311E-02 &   1.338E-01 2.52E+02 9.30E+00 G  
946.00 8.368E-03 &   1.297E-01 9.48E+02 1.35E+01 G  
880.52-7.453E-02 +   1.803E-01 1.53E+02 1.05E+01 G  
883.24 1.069E-01 ?(  1.625E-01 9.95E+01 9.70E+00 G  

Pb-212   N   3.7908E-01                                      5.12E+12             
238.63 3.791E-01  (P 3.390E-02 8.54E+00 4.36E+01 G  
300.09 2.282E-01 - P 4.048E-01 9.86E+01 3.18E+00 G  

Pb-214   N   3.7525E-01                                      5.84E+05             
351.93 3.808E-01 @(P 4.239E-02 1.09E+01 3.56E+01 G  
295.22 3.815E-01  (P 7.355E-02 1.61E+01 1.84E+01 G  
242.00 3.323E-01 ?(P 2.269E-01 4.17E+01 7.27E+00 G  

Ra-226   N   6.9215E-01                                      5.84E+05             
186.21 6.921E-01  (  3.646E-01 3.93E+01 3.56E+00 G  

Th-234   N   1.0246E+00                                      1.63E+12             
63.30 1.025E+00  (  7.876E-01 5.04E+01 3.75E+00 G  
92.59-3.662E-02 &   4.430E-01 7.37E+02 4.34E+00 G  

Tl-208   N   1.4462E-01                                      5.12E+12             
583.19 1.461E-01 @(  1.312E-02 1.18E+01 8.50E+01 G  
277.37 1.256E-01  (  1.585E-01 8.33E+01 6.60E+00 G  
860.53 1.020E-01 -   1.311E-01 8.48E+01 1.24E+01 G  

U-235    N   1.7008E-01                                      2.57E+11             
143.77 1.409E-01  (  1.176E-01 5.38E+01 1.09E+01 G  
205.32 2.336E-01  (  2.377E-01 6.55E+01 5.02E+00 G  
163.36 0.000E+00 -   2.827E-01 1.00E+03 5.08E+00 G  
185.72 3.698E-02 -   2.344E-02 4.16E+01 5.70E+01 G  

Energy duplication    
93.35 5.560E-01     2.704E-01 3.28E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.58        58.        15.     0.006   148.86   7.311E-02   
Th-234      63.04        84.        28.     0.010   100.74   1.025E+00   
Th-234      92.59       159.        -2.    -0.001  1473.84  -3.662E-02   
U-235       93.35       106.        49.     0.018    65.53   5.560E-01   
Eu-152     122.23       132.         3.     0.001  1093.89   5.644E-03   
Pa-234     131.40       179.       -20.    -0.007   195.93  -5.686E-02   
U-235      144.41       115.        30.     0.011   107.69   1.409E-01   
U-235      186.00       114.        39.     0.015    83.29   3.698E-02   
U-235      205.45        84.        21.     0.008   131.01   2.336E-01   
Eu-152     344.22        57.         5.     0.002   435.17   1.415E-02   
Pa-234     569.42        26.         3.     0.001   504.26   3.311E-02   
Cs-137     661.40        26.         7.     0.003   227.31   9.307E-03   
Bi-212     727.65        28.        16.     0.006   104.73   3.050E-01   
Eu-154     873.09        24.         4.     0.001   358.28   4.736E-02   
Pa-234     880.55        33.        -6.    -0.002   305.74  -7.453E-02   
Pa-234     882.45        23.         7.     0.003   198.94   1.069E-01   
Pa-234     946.21        25.         1.     0.000  1895.53   8.368E-03   
Eu-154     997.19        20.        -2.    -0.001   789.16  -2.442E-02   
Eu-154    1004.53        21.         2.     0.001   729.80   1.613E-02   
Eu-152    1112.78        30.        -4.    -0.002   376.04  -5.321E-02   
Co-60     1169.00        18.         2.     0.001   510.79   4.315E-03   
Eu-154    1275.26        26.        -6.    -0.002   246.83  -3.338E-02   
Co-60     1332.05        11.         2.     0.001   415.38   4.640E-03   
Eu-152    1407.86        11.         6.     0.002   185.28   5.443E-02   
Bi-212    1620.91         7.         5.     0.002   194.33   6.742E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:42:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.5651E-01    4.5651E-01   8.5530E-02    9.1703E-02  2.949E-02
Am-241 #A    7.3093E-02    7.3105E-02   1.0883E-01    1.0896E-01  8.424E-02
Bi-212 #     3.7332E-01    3.7332E-01   3.9099E-01    3.9146E-01  2.318E-01
Bi-214       3.9125E-01    3.9126E-01   8.3753E-02    8.5622E-02  3.529E-02
Co-60  #A    4.4172E-03    4.4778E-03   1.4740E-02    1.4742E-02  1.509E-02
Cs-137 #A    9.2849E-03    9.3071E-03   2.1156E-02    2.1160E-02  1.640E-02
Eu-152 #A    2.1920E-02    2.2037E-02   4.0831E-02    4.0850E-02  4.964E-02
Eu-154 #A    2.8550E-02    2.8789E-02   1.0315E-01    1.0316E-01  1.343E-01
K-40   #     1.2826E+01    1.2826E+01   1.0294E+00    1.2146E+00  2.190E-01
Pa-234 #A    6.2790E-05    6.2790E-05   8.7663E-05    8.9045E-05  8.934E-02
Pb-212       3.7908E-01    3.7908E-01   6.6132E-02    7.3186E-02  3.390E-02
Pb-214       3.7523E-01    3.7525E-01   8.4611E-02    8.7151E-02  4.239E-02
Ra-226       6.9211E-01    6.9215E-01   5.4448E-01    5.4650E-01  3.646E-01
Th-234 #     1.0246E+00    1.0246E+00   1.0323E+00    1.0368E+00  7.876E-01
Tl-208       1.4462E-01    1.4462E-01   3.4006E-02    3.5264E-02  1.312E-02
U-235  #     1.7008E-01    1.7008E-01   1.4422E-01    1.4463E-01  1.176E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.527E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5265160E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-002                Received:        03/04/13                      
Lab ID:          243753-002                    Prepared:        03/08/13 13:34                
Matrix:          Soil                          Analyzed:        04/11/13 11:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 15:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0512 U         0.147          0.119             0.9    
Bismuth-212                          0.338            0.470          0.280                    
Bismuth-214                          0.277            0.0704         0.0339                   
Cesium-137                           0.0133 U         0.0229         0.0173            0.07   
Cobalt-60                           -0.000394 U       0.0237         0.0195            0.03   
Europium-152                         0.00944 U        0.0377         0.0484            0.1    
Europium-154                         0.00717 U        0.116          0.127             0.2    
Lead-212                             0.271            0.0595         0.0315                   
Lead-214                             0.285            0.0786         0.0405                   
Potassium-40                        14.2              1.16           0.102                    
Protactinium-234                     0.0131 U         0.0427         0.0823                   
Radium-226 (By Bismuth-214)          0.277            0.0704         0.0339            0.2    
Thallium-208                         0.123            0.0340         0.0138                   
Thorium-232 (By Actinium-228)        0.379            0.106          0.0673            0.9    
Thorium-234                          0.385 U          0.389          0.957                    
Uranium-235                          0.0490 U         0.0449         0.116             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-002                   Client ID : 12-PCT-319-002        

Seqnum : 1503145888006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130411_006                                Batch         : 196120                       Time      : 11-APR-2013 11:56     

Cal    : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 335 g                        Live Time : 2700 sec              

Dead Time : 0.05 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0512           0.119       0.9       .14728           .14733           0.0013      u        

Bismuth-212                         0.338             0.280                 .47003           .47035           0           u        

Bismuth-214                         0.277             0.0339                .070437          .071552          -0.0069     u        

Cesium-137                          0.0133            0.0173      0.07      .022902          .02291           0           u        

Cobalt-60                           -0.000394         0.0195      0.03      .023734          .023734          -0.0086     u        

Europium-152                        0.00944           0.0484      0.1       .037747          .037751          0           u        

Europium-154                        0.00717           0.127       0.2       .11583           .11583           0.043       u        

Lead-212                            0.271             0.0315                .059488          .063562          0.029       u        

Lead-214                            0.285             0.0405                .078604          .080188          0.014       u        

Potassium-40                        14.2              0.102                 1.1598           1.3618           -0.31       u        

Protactinium-234                    0.0131            0.0823                .042714          .042839          0.027       u        

Radium-226 (By Bismuth-214)         0.277             0.0339      0.2       .070437          .071552          -0.0069     u        

Thallium-208                        0.123             0.0138                .034041          .034955          0.0062      u        

Thorium-232 (By Actinium-228)       0.379             0.0673      0.9       .10639           .10988           0.028       u        

Thorium-234                         0.385             0.957                 .38948           .39118           0.26        u        

Uranium-235                         0.0490            0.116       0.18      .044937          .045047          0.044       u        

u=use  

Page 1 of 1                                                                                                             1503145888006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-002          
Sample Description: 243753-002, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 15:03            Live Time: 2700   sec

Acquisition Time: 4/11/2013 11:56:38        Real Time: 2701   sec
Analysis Time: 4/11/2013 12:41           Dead Time: 0.05   %

Analysis Quantity: 3.350E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.793E-01      1.064E-01      1.099E-01      6.726E-02
Am-241    #AB   -5.124E-02      1.473E-01      1.473E-01      1.186E-01
Bi-212    #      3.383E-01      4.700E-01      4.703E-01      2.798E-01
Bi-214           2.767E-01      7.044E-02      7.155E-02      3.385E-02
Co-60     #AB   -3.943E-04      2.373E-02      2.373E-02      1.949E-02
Cs-137    #AB    1.327E-02      2.290E-02      2.291E-02      1.726E-02
Eu-152    #AB    9.444E-03      3.775E-02      3.775E-02      4.844E-02
Eu-154    #AB    7.175E-03      1.158E-01      1.158E-01      1.273E-01
K-40             1.420E+01      1.160E+00      1.362E+00      1.020E-01
Pa-234    #AB    1.312E-02      4.271E-02      4.284E-02      8.231E-02
Pb-212           2.708E-01      5.949E-02      6.356E-02      3.153E-02
Pb-214           2.849E-01      7.860E-02      8.019E-02      4.047E-02
Ra-226    #AB    5.913E-03      5.250E-01      5.250E-01      4.322E-01
Th-234    #AB    3.855E-01      3.895E-01      3.912E-01      9.566E-01
Tl-208    #      1.230E-01      3.404E-02      3.496E-02      1.376E-02
U-235     #AB    4.896E-02      4.494E-02      4.505E-02      1.155E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.635E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Sample description                                             
243753-002, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411_006.An1

Acquisition information
Start time:                 4/11/2013 11:56:38
Live time:               2700
Real time:               2701
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3500E+02) = 

8.0678E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 15:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1068

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.43       36.  27.56   0.75  0.000E+00
63.29        4. 366.46   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
77.36       62.  26.65   0.64  3.261E-02
92.86       35.  50.52   0.88  4.163E-02    92.59   4.343  5.803E-01 Th234 

93.35   4.100  6.094E-01 Ac228 
93.35   5.760  4.338E-01 U235  

92.87       40.  40.91   0.88  4.199E-02    92.59   4.343  6.651E-01 Th234 
93.35   4.100  6.985E-01 Ac228 
93.35   5.760  4.972E-01 U235  

92.87       40.  40.91   0.88  4.199E-02    92.59   4.343  6.651E-01 Th234 
93.35   4.100  6.985E-01 Ac228 
93.35   5.760  4.972E-01 U235  

122.75        6. 241.26   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
143.51       11. 125.80   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
185.93       31.  45.89   0.99  4.883E-02   185.72  57.000  3.368E-02 U235  

186.21   3.555  5.405E-01 Ra226 
206.06       16.  76.49   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
238.56      176.  10.69   1.19  4.342E-02   238.63  43.600  2.707E-01 Pb212 
241.74       27.  42.74   0.70  4.308E-02   242.00   7.268  2.605E-01 Pb214 
266.20       11.  62.32   0.32  4.072E-02
280.57        9.  73.56   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.12       70.  19.28   1.33  3.814E-02   295.22  18.414  2.962E-01 Pb214 
300.08       15.  60.76   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.53       58.  19.31   1.29  3.484E-02   338.32  11.400  4.363E-01 Ac228 
351.83      118.  13.37   0.95  3.393E-02   351.93  35.600  2.839E-01 Pb214 
583.56       85.  13.84   0.84  2.388E-02   583.19  85.000  1.250E-01 Tl208 
609.43      102.  12.09   1.14  2.316E-02   609.31  45.490  2.885E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.09        8.  86.28   1.45  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.13       12.  73.34   1.50  2.048E-02   727.33   6.650    PBC<MDA Bi212 
779.32        3. 265.93   1.55  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.74        6. 118.03   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
881.47        1. 802.30   1.63  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.06       59.  19.48   1.22  1.749E-02   911.20  26.200  3.873E-01 Ac228 
947.86        4. 162.80   1.68  1.703E-02   946.00  13.500    PBC<MDA Pa234 
968.81       29.  31.90   1.70  1.674E-02   968.96  15.900  3.253E-01 Ac228 

1000.15        1. 807.21   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 
1120.40        6. 142.80   1.80  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1460.84      615.   4.08   1.96  1.228E-02  1460.82  10.550  1.420E+01 K40   
1765.01       13.  39.13   2.15  1.046E-02  1764.49  15.310  2.415E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.71    25.43        29.        36. 0.000E+00   55.13   0.749 TH-231   M
309.34    77.36       100.        62. 1.898E+03   53.30   0.645  -       M

1064.40   266.20        20.        11. 2.702E+02  124.65   0.316  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.84    59.48       114.       -11.    -0.004   287.45   0.847s
Th-234    253.07    63.29       117.         4.     0.002   732.91   0.851s
Th-234    371.31    92.86       140.        35.     0.013   101.04   0.884s
Ac-228    373.27    93.35       115.        40.     0.015    81.83   0.885D
U-235     373.27    93.35       115.        40.     0.015    81.83   0.885D
Eu-152    490.80   122.75       106.         6.     0.002   482.53   0.916s
Pa-234    525.07   131.32       120.        -6.    -0.002   563.00   0.927s
U-235     573.80   143.51        87.        11.     0.004   251.60   0.940s
U-235     653.03   163.32       109.        -2.    -0.001  1356.62   0.962s
U-235     743.42   185.93        88.        31.     0.012    91.78   0.986s
U-235     823.90   206.06        67.        16.     0.006   152.99   1.007s
Pb-212    953.88   238.56        73.       172.     0.064    21.39   1.191 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.60   241.74        59.        27.     0.010    85.48   0.701s
Tl-208   1121.87   280.57        15.         9.     0.003   147.12   1.082s
Pb-214   1180.03   295.12        39.        70.     0.026    38.55   1.334s
Pb-212   1199.88   300.08        44.        15.     0.006   121.53   1.105 
Ac-228   1353.61   338.53        27.        58.     0.021    38.63   1.285 
Eu-152   1376.78   344.32        40.        -2.    -0.001   960.22   1.150s
Pb-214   1406.82   351.83        49.       115.     0.042    26.74   0.955 
Tl-208   2333.57   583.56        16.        85.     0.031    27.68   0.836s
Bi-214   2437.04   609.43        26.       102.     0.038    24.18   1.139 
Cs-137   2647.66   662.09        21.         8.     0.003   172.56   1.448s
Eu-154   2895.51   724.05        46.        -8.    -0.003   261.18   1.501s
Bi-212   2907.81   727.13        30.        12.     0.004   146.69   1.505s
Eu-152   3116.60   779.32        27.         3.     0.001   531.87   1.547s
Bi-212   3142.25   785.74        23.         6.     0.002   236.05   1.553s
Pa-234   3525.23   881.47        17.         1.     0.000  1604.60   1.629s
Ac-228   3643.62   911.06        20.        59.     0.022    38.96   1.218s
Pa-234   3790.84   947.86        23.         4.     0.002   325.59   1.679s
Eu-152   3853.70   963.57        34.        -4.    -0.002   392.02   1.693s
Ac-228   3874.63   968.81        28.        29.     0.011    63.80   1.696s
Eu-154   4000.02  1000.15        19.         1.     0.000  1614.43   1.716s
Eu-152   4448.89  1112.33        30.        -2.    -0.001   693.42   1.798s
Bi-214   4481.16  1120.40        29.         6.     0.002   285.59   1.804s
Eu-154   5098.66  1274.72        33.        -3.    -0.001   522.88   1.903s
K-40     5843.54  1460.84         4.       615.     0.228     8.17   1.961 
Bi-214   7061.06  1765.01         6.        13.     0.005    78.26   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7930E-01                                      5.12E+12             
911.20 3.873E-01  (  6.726E-02 1.95E+01 2.62E+01 G  
968.96 3.253E-01 ?(  1.390E-01 3.19E+01 1.59E+01 G  
338.32 4.363E-01  (  9.108E-02 1.93E+01 1.14E+01 G  

Energy duplication    
93.35 6.985E-01 +   4.345E-01 4.09E+01 4.10E+00 XA 

Am-241   I  -5.1236E-02                                      1.58E+05             
59.54-5.124E-02 ?(  1.186E-01 1.44E+02 3.59E+01 G  

Bi-212   N   3.3825E-01                                      5.12E+12             
727.33 2.529E-01 ?(  2.798E-01 7.33E+01 6.65E+00 G  
785.37 8.498E-01 ?(  1.553E+00 1.18E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.094E-01 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.7671E-01                                      5.84E+05             
609.31 2.885E-01  (P 3.385E-02 1.21E+01 4.55E+01 G  

1120.29 7.487E-02 -   1.683E-01 1.43E+02 1.49E+01 G  
1764.49 2.415E-01 ?(  1.096E-01 3.91E+01 1.53E+01 G  

Co-60    T  -3.9429E-04                                      1.93E+03             
1332.49-3.943E-04 &(  1.949E-02 3.01E+03 1.00E+02 G  
1173.23 4.613E-04 &   2.042E-02 2.69E+03 9.98E+01 G  

Cs-137   I   1.3272E-02                                      1.10E+04             
661.66 1.327E-02 ?(  1.726E-02 8.63E+01 8.50E+01 G  

Eu-152   I   9.4442E-03                                      4.94E+03             
344.28-6.195E-03 &(  4.844E-02 4.80E+02 2.66E+01 G  
121.78 1.292E-02 ?(  5.065E-02 2.41E+02 2.84E+01 G  
778.90 3.388E-02 ?(  1.447E-01 2.66E+02 1.30E+01 G  
964.08-5.379E-02 +   1.685E-01 1.96E+02 1.45E+01 G  

1112.08-3.385E-02 +   1.898E-01 3.47E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.044E-01 1.00E+03 2.09E+01 G  

Eu-154   I   7.1746E-03                                      3.14E+03             
873.18 1.686E-03 %(  1.273E-01 4.59E+03 1.22E+01 G  
123.07 6.371E-04 %   3.547E-02 3.38E+03 4.04E+01 G  

1274.43-2.023E-02 +   8.511E-02 2.61E+02 3.49E+01 G  
723.30-5.613E-02 +   1.161E-01 1.31E+02 2.00E+01 G  

1004.72-2.991E-03 %   1.331E-01 2.71E+03 1.79E+01 G  
996.25 1.354E-02 ?(  1.782E-01 8.07E+02 1.05E+01 G  

K-40     N   1.4196E+01                                      4.57E+11             
1460.82 1.420E+01  (  1.020E-01 4.08E+00 1.06E+01 G  

Pa-234   N   1.3119E-02                                      1.63E+12             
131.30-1.795E-02 ?(  8.231E-02 2.81E+02 1.82E+01 G  
569.50-1.090E-02 %   1.927E-01 1.08E+03 9.30E+00 G  
946.00 5.620E-02 ?(  1.440E-01 1.63E+02 1.35E+01 G  
880.52 1.158E-02 ?(  1.515E-01 8.02E+02 1.05E+01 G  
883.24 3.069E-03 %   1.578E-01 3.13E+03 9.70E+00 G  

Pb-212   N   2.7075E-01                                      5.12E+12             
238.63 2.707E-01  (P 3.153E-02 1.07E+01 4.36E+01 G  
300.09 3.721E-01 + P 3.839E-01 6.08E+01 3.18E+00 G  

Pb-214   N   2.8485E-01                                      5.84E+05             
351.93 2.839E-01  (P 4.047E-02 1.34E+01 3.56E+01 G  
295.22 2.962E-01  (P 6.220E-02 1.93E+01 1.84E+01 G  
242.00 2.605E-01  (P 1.704E-01 4.27E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 12:41:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   5.9125E-03                                      5.84E+05             
186.21 5.912E-03 %(  4.322E-01 4.44E+03 3.56E+00 G  

Th-234   N   3.8546E-01                                      1.63E+12             
63.30 1.599E-01 ?(  9.566E-01 3.66E+02 3.75E+00 G  
92.59 5.803E-01  (  4.552E-01 5.05E+01 4.34E+00 G  

Tl-208   N   1.2300E-01                                      5.12E+12             
583.19 1.250E-01 @(  1.376E-02 1.38E+01 8.50E+01 G  
277.37 9.748E-02 &(  1.046E-01 7.36E+01 6.60E+00 G  
860.53 0.000E+00 -   1.771E-01 1.00E+03 1.24E+01 G  

U-235    N   4.8961E-02                                      2.57E+11             
143.77 5.744E-02  (  1.155E-01 1.26E+02 1.09E+01 G  
205.32 2.040E-01 &(  2.431E-01 7.65E+01 5.02E+00 G  
163.36-2.539E-02 &   2.823E-01 6.78E+02 5.08E+00 G  
185.72 3.368E-02  (  2.346E-02 4.59E+01 5.70E+01 G  

Energy duplication    
93.35 4.972E-01 &   3.093E-01 4.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       114.       -11.    -0.004   287.45  -5.124E-02   
Th-234      63.29       117.         4.     0.002   732.91   1.599E-01   
Th-234      92.86       140.        35.     0.013   101.04   5.803E-01   
U-235       93.35       115.        40.     0.015    81.83   4.972E-01   
Eu-152     122.75       106.         6.     0.002   482.53   1.292E-02   
Pa-234     131.32       120.        -6.    -0.002   563.00  -1.795E-02   
U-235      143.51        87.        11.     0.004   251.60   5.744E-02   
U-235      163.32       109.        -2.    -0.001  1356.62  -2.539E-02   
U-235      185.93        88.        31.     0.012    91.78   3.368E-02   
U-235      206.06        67.        16.     0.006   152.99   2.040E-01   
Eu-152     344.32        40.        -2.    -0.001   960.22  -6.195E-03   
Cs-137     662.09        21.         8.     0.003   172.56   1.327E-02   
Eu-154     724.05        46.        -8.    -0.003   261.18  -5.613E-02   
Bi-212     727.13        30.        12.     0.004   146.69   2.529E-01   
Eu-152     779.32        27.         3.     0.001   531.87   3.388E-02   
Bi-212     785.74        23.         6.     0.002   236.05   8.498E-01   
Pa-234     881.47        17.         1.     0.000  1604.60   1.158E-02   
Pa-234     947.86        23.         4.     0.002   325.59   5.620E-02   
Eu-152     963.57        34.        -4.    -0.002   392.02  -5.379E-02   
Eu-154    1000.15        19.         1.     0.000  1614.43   1.354E-02   
Eu-152    1112.33        30.        -2.    -0.001   693.42  -3.385E-02   
Eu-154    1274.72        33.        -3.    -0.001   522.88  -2.023E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.7930E-01    3.7930E-01   1.0639E-01    1.0988E-01  6.726E-02
Am-241 #A   -5.1227E-02   -5.1236E-02   1.4728E-01    1.4733E-01  1.186E-01
Bi-212 #C    3.3825E-01    3.3825E-01   4.7003E-01    4.7035E-01  2.798E-01
Bi-214       2.7670E-01    2.7671E-01   7.0437E-02    7.1552E-02  3.385E-02
Co-60  #A   -3.8895E-04   -3.9429E-04   2.3734E-02    2.3734E-02  1.949E-02
Cs-137 #A    1.3241E-02    1.3272E-02   2.2902E-02    2.2910E-02  1.726E-02
Eu-152 #A    9.3941E-03    9.4442E-03   3.7747E-02    3.7751E-02  4.844E-02
Eu-154 #A    7.1149E-03    7.1746E-03   1.1583E-01    1.1583E-01  1.273E-01
K-40         1.4196E+01    1.4196E+01   1.1598E+00    1.3618E+00  1.020E-01
Pa-234 #A    1.3119E-02    1.3119E-02   4.2714E-02    4.2839E-02  8.231E-02
Pb-212       2.7075E-01    2.7075E-01   5.9488E-02    6.3562E-02  3.153E-02
Pb-214       2.8484E-01    2.8485E-01   7.8604E-02    8.0188E-02  4.047E-02
Ra-226 #A    5.9122E-03    5.9125E-03   5.2503E-01    5.2503E-01  4.322E-01
Th-234 #A    3.8546E-01    3.8546E-01   3.8948E-01    3.9118E-01  9.566E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_006.An1               

Tl-208 #     1.2300E-01    1.2300E-01   3.4041E-02    3.4955E-02  1.376E-02
U-235  #A    4.8961E-02    4.8961E-02   4.4937E-02    4.5047E-02  1.155E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.553E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.5530994E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-003                Received:        03/04/13                      
Lab ID:          243753-003                    Prepared:        03/08/13 13:56                
Matrix:          Soil                          Analyzed:        04/11/13 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   367 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0589 U         0.103          0.0808            0.9    
Bismuth-212                          0.131 U          0.247          0.207                    
Bismuth-214                          0.166            0.0586         0.0291                   
Cesium-137                           0.000573 U       0.0199         0.0163            0.07   
Cobalt-60                            0 U b            0.00837        0.0323            0.03   
Europium-152                         0.0123 U         0.0442         0.0384            0.1    
Europium-154                         0.0108 U         0.0195         0.150             0.2    
Lead-212                             0.0969           0.0436         0.0269                   
Lead-214                             0.194            0.0774         0.0396                   
Potassium-40                        17.5              1.24           0.130                    
Protactinium-234                     0.0231 U         0.0671         0.0746                   
Radium-226 (By Bismuth-214)          0.166            0.0586         0.0291            0.2    
Thallium-208                         0.0356           0.0252         0.0153                   
Thorium-232 (By Actinium-228)        0.147            0.0805         0.0575            0.9    
Thorium-234                          0.444 U          0.390          0.468                    
Uranium-235                          0.0638 U         0.130          0.112             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-003                   Client ID : 12-PCT-319-003        

Seqnum : 1503145888007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130411_007                                Batch         : 196120                       Time      : 11-APR-2013 13:12     

Cal    : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 367 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0589           0.0808     0.9      .10311           .1032            0.0013      u            

Bismuth-212                        0.131            0.207               .24727           .24736           0           u            

Bismuth-214                        0.166            0.0291              .058639          .059125          -0.0069     u            

Cesium-137                         0.000573         0.0163     0.07     .019892          .019892          0           u            

Cobalt-60                          0                0.0323     0.03     .0083739         .0083739         -0.0086     MDA+ u b*

Europium-152                       0.0123           0.0384     0.1      .044211          .044217          0           u            

Europium-154                       0.0108           0.150      0.2      .019492          .0195            0.043       u            

Lead-212                           0.0969           0.0269              .043636          .044366          0.029       u            

Lead-214                           0.194            0.0396              .077407          .078153          0.014       u            

Potassium-40                       17.5             0.130               1.2361           1.5165           -0.31       u            

Protactinium-234                   0.0231           0.0746              .06708           .067325          0.027       u            

Radium-226 (By Bismuth-214)        0.166            0.0291     0.2      .058639          .059125          -0.0069     u            

Thallium-208                       0.0356           0.0153              .025212          .025316          0.0062      u            

Thorium-232 (By Actinium-228)      0.147            0.0575     0.9      .080455          .08116           0.028       u            

Thorium-234                        0.444            0.468               .38967           .39193           0.26        u            

Uranium-235                        0.0638           0.112      0.18     .12958           .12964           0.044       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503145888007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-003          
Sample Description: 243753-003, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:56            Live Time: 2700   sec

Acquisition Time: 4/11/2013 13:12:40        Real Time: 2702   sec
Analysis Time: 4/11/2013 13:57           Dead Time: 0.06   %

Analysis Quantity: 3.670E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      1.473E-01      8.045E-02      8.116E-02      5.751E-02
Am-241    #AB    5.885E-02      1.031E-01      1.032E-01      8.075E-02
Bi-212    #AB    1.308E-01      2.473E-01      2.474E-01      2.070E-01
Bi-214           1.663E-01      5.864E-02      5.912E-02      2.914E-02
Co-60     #AB    0.000E+00      8.374E-03      8.374E-03      3.228E-02
Cs-137    #AB    5.729E-04      1.989E-02      1.989E-02      1.632E-02
Eu-152    #AB    1.229E-02      4.421E-02      4.422E-02      3.837E-02
Eu-154    #AB    1.083E-02      1.949E-02      1.950E-02      1.502E-01
K-40             1.748E+01      1.236E+00      1.516E+00      1.298E-01
Pa-234    #AB    2.308E-02      6.708E-02      6.733E-02      7.458E-02
Pb-212           9.691E-02      4.364E-02      4.437E-02      2.689E-02
Pb-214           1.936E-01      7.741E-02      7.815E-02      3.958E-02
Ra-226    #AB    1.348E-01      4.546E-01      4.547E-01      3.667E-01
Th-234    #AB    4.442E-01      3.897E-01      3.919E-01      4.678E-01
Tl-208    #      3.559E-02      2.521E-02      2.532E-02      1.534E-02
U-235     #AB    6.376E-02      1.296E-01      1.296E-01      1.123E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.900E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 13:57:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_007.An1               

Sample description                                             
243753-003, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411_007.An1

Acquisition information
Start time:                 4/11/2013 13:12:40
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6700E+02) = 

7.3643E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    9 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1544

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.95       14.  87.60   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
61.09       12.  71.90   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.297E-01 Th234 
93.19       29.  52.90   0.88  4.199E-02    92.59   4.343  4.384E-01 Th234 

93.35   4.100  4.605E-01 Ac228 
93.35   5.760  3.278E-01 U235  
92.59   4.343  4.384E-01 Th234 
93.35   4.100  4.605E-01 Ac228 
93.35   5.760  3.278E-01 U235  

93.19       29.  52.90   0.88  4.199E-02    92.59   4.343  4.384E-01 Th234 
93.35   4.100  4.605E-01 Ac228 
93.35   5.760  3.278E-01 U235  

93.20       30.  50.24   0.88  4.163E-02    92.59   4.343  4.567E-01 Th234 
93.35   4.100  4.797E-01 Ac228 
93.35   5.760  3.415E-01 U235  

123.37       15.  89.99   0.92  5.016E-02   123.07  40.400    PBC<MDA Eu154 
142.88        9. 154.72   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.507E-02 U235  
186.69        9. 168.58   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.348E-01 Ra226 
185.72  57.000  8.400E-03 U235  

187.01        9. 161.04   0.99  4.883E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.354E-01 Ra226 

206.19        9. 131.78   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.045E-01 U235  

238.50       68.  21.06   0.40  4.342E-02   238.63  43.600  9.772E-02 Pb212 
241.85       29.  39.09   1.47  4.308E-02   242.00   7.268  2.518E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
274.56       15.  57.02   1.08  3.969E-02   277.37   6.600  1.557E-01 Tl208 
295.03       50.  26.24   0.51  3.816E-02
295.32       31.  37.50   1.10  3.814E-02   295.22  18.414  1.199E-01 Pb214 
299.22        4. 203.53   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.45       18.  58.30   1.14  3.484E-02   338.32  11.400  1.212E-01 Ac228 

338.32  11.400  1.212E-01 Ac228 
352.28       80.  19.12   0.62  3.392E-02   351.93  35.600  1.817E-01 Pb214 
511.09       75.  22.73   0.47  2.618E-02
569.36        6. 145.33   1.37  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.56       20.  42.05   1.38  2.388E-02   583.19  85.000  2.627E-02 Tl208 
609.77       63.  16.24   0.59  2.316E-02   609.31  45.490  1.622E-01 Bi214 
785.97        7.  94.55   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.68        1. 659.97   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.12       23.  32.93   1.65  1.749E-02   911.20  26.200  1.369E-01 Ac228 

911.20  26.200  1.369E-01 Ac228 
960.85        4. 179.90   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.22       18.  47.22   1.70  1.674E-02   968.96  15.900  1.830E-01 Ac228 

968.96  15.900  1.830E-01 Ac228 
996.19        2. 247.15   1.72  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1119.80        8.  93.20   1.80  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1406.53        1. 484.95   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      830.   3.54   1.67  1.228E-02  1460.82  10.550  1.748E+01 K40   
1764.82       10.  45.18   2.15  1.046E-02  1764.49  15.310  1.786E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2043.71   511.09        55.        75. 2.861E+03   45.46   0.469 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.74    58.95        64.        14.     0.005   175.20   0.847s
Th-234    244.29    61.09        34.        12.     0.005   143.81   0.851s
Th-234    372.67    93.20       101.        30.     0.011   100.49   0.884s
Ac-228    373.27    93.35       104.        29.     0.011   105.80   0.885D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     373.27    93.35       104.        29.     0.011   105.80   0.885D
Eu-152    487.66   121.96        94.        -5.    -0.002   591.20   0.916s
Eu-154    493.30   123.37        85.        15.     0.006   179.98   0.918s
U-235     571.30   142.88        98.         9.     0.003   309.45   0.940s
U-235     650.96   162.80        65.        -2.    -0.001  1508.22   0.962s
U-235     747.73   187.01        92.         9.     0.003   322.08   0.986s
Ra-226    746.47   186.69       100.         9.     0.003   337.17   0.986s
U-235     824.43   206.19        66.         9.     0.003   263.57   1.007s
Pb-212    953.64   238.50        64.        68.     0.025    42.12   0.401s
Pb-214    967.04   241.85        53.        29.     0.011    78.17   1.468s
Tl-208   1097.83   274.56        29.        15.     0.006   114.03   1.082s
Pb-214   1180.81   295.32        59.        31.     0.011    75.00   1.101s
Pb-212   1196.41   299.22        58.         4.     0.001   407.07   1.105s
Ac-228   1353.31   338.45        44.        18.     0.007   116.59   1.144s
Pb-214   1408.59   352.28        57.        80.     0.030    38.25   0.623s
Pa-234   2276.79   569.36        31.         6.     0.002   290.67   1.366s
Tl-208   2333.56   583.56        24.        20.     0.007    84.09   1.379s
Bi-214   2438.39   609.77        23.        63.     0.023    32.49   0.590s
Eu-154   2888.64   722.34        30.        -4.    -0.001   423.60   1.501s
Eu-152   3111.85   778.14        22.        -2.    -0.001   888.82   1.548s
Bi-212   3143.18   785.97        19.         7.     0.003   189.11   1.553s
Tl-208   3442.04   860.68        25.         1.     0.000  1319.95   1.613s
Eu-154   3492.34   873.25        26.        -4.    -0.001   411.25   1.623s
Pa-234   3518.01   879.66        20.        -2.    -0.001   628.17   1.629s
Ac-228   3643.85   911.12        17.        23.     0.009    65.86   1.653s
Pa-234   3782.21   945.70        27.        -4.    -0.001   375.50   1.679s
Eu-152   3842.82   960.85        20.         4.     0.001   359.81   1.693s
Ac-228   3876.30   969.22        27.        18.     0.007    94.45   1.696s
Eu-154   3984.18   996.19        17.         2.     0.001   494.31   1.716s
Eu-154   4013.78  1003.59        22.        -1.     0.000  1266.90   1.722s
Bi-214   4478.78  1119.80        24.         8.     0.003   186.40   1.804s
Co-60    4687.85  1172.05        42.        -8.    -0.003   228.16   1.839s
Eu-154   5094.18  1273.60        26.        -6.    -0.002   275.42   1.903s
Eu-152   5626.20  1406.53        11.         1.     0.000   969.91   1.981s
K-40     5843.72  1460.89         7.       830.     0.307     7.07   1.669 
Bi-214   7060.29  1764.82         6.        10.     0.004    90.36   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.4730E-01                                      5.12E+12             
911.20 1.369E-01  (  5.751E-02 3.29E+01 2.62E+01 G  
968.96 1.830E-01 ?(  1.232E-01 4.72E+01 1.59E+01 G  
338.32 1.212E-01 &(  1.063E-01 5.83E+01 1.14E+01 G  

Energy duplication    
93.35 4.605E-01 +   3.759E-01 5.29E+01 4.10E+00 XA 

Am-241   I   5.8854E-02                                      1.58E+05             
59.54 5.885E-02 ?(  8.075E-02 8.76E+01 3.59E+01 G  

Bi-212   N   1.3076E-01                                      5.12E+12             
727.33 1.220E-03 %(  2.070E-01 1.03E+04 6.65E+00 G  
785.37 9.068E-01 ?(  1.298E+00 9.46E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.608E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.6630E-01                                      5.84E+05             
609.31 1.622E-01  (P 2.914E-02 1.62E+01 4.55E+01 G  

1120.29 9.762E-02 -   1.388E-01 9.32E+01 1.49E+01 G  
1764.49 1.786E-01 ?(  9.700E-02 4.52E+01 1.53E+01 G  

Cs-137   I   5.7291E-04                                      1.10E+04             
661.66 5.729E-04 %(  1.632E-02 1.74E+03 8.50E+01 G  

Eu-152   I   1.2287E-02                                      4.94E+03             
344.28-1.883E-03 %(  3.837E-02 1.24E+03 2.66E+01 G  
121.78-9.050E-03 +   4.353E-02 2.96E+02 2.84E+01 G  
778.90-1.649E-02 +   1.187E-01 4.44E+02 1.30E+01 G  
964.08 4.118E-02 &(  1.168E-01 1.80E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.539E-01 1.00E+03 1.34E+01 G  
1408.01 1.027E-02 ?(  8.024E-02 4.85E+02 2.09E+01 G  

Eu-154   I   1.0830E-02                                      3.14E+03             
873.18-4.586E-02 ?(  1.502E-01 2.06E+02 1.22E+01 G  
123.07 2.046E-02 ?(  2.907E-02 9.00E+01 4.04E+01 G  

1274.43-3.182E-02 +   6.865E-02 1.38E+02 3.49E+01 G  
723.30-2.527E-02 +   8.555E-02 2.12E+02 2.00E+01 G  

1004.72-9.983E-03 +   1.030E-01 6.33E+02 1.79E+01 G  
996.25 3.947E-02 &(  1.553E-01 2.47E+02 1.05E+01 G  

K-40     N   1.7477E+01                                      4.57E+11             
1460.82 1.748E+01  (  1.298E-01 3.54E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.3078E-02                                      1.63E+12             
131.30 0.000E+00 ?(  7.458E-02 1.00E+03 1.82E+01 G  
569.50 6.824E-02 ?(  1.564E-01 1.45E+02 9.30E+00 G  
946.00-4.801E-02 +   1.432E-01 1.88E+02 1.35E+01 G  
880.52-3.020E-02 +   1.524E-01 3.14E+02 1.05E+01 G  
883.24 0.000E+00 &   1.106E-01 1.00E+03 9.70E+00 G  

Pb-212   N   9.6913E-02                                      5.12E+12             
238.63 9.772E-02  (P 2.689E-02 2.11E+01 4.36E+01 G  
300.09 8.579E-02 ?(P 4.049E-01 2.04E+02 3.18E+00 G  

Pb-214   N   1.9358E-01                                      5.84E+05             
351.93 1.817E-01 *(P 3.958E-02 1.91E+01 3.56E+01 G  
295.22 1.199E-01 - P 6.974E-02 3.75E+01 1.84E+01 G  
242.00 2.518E-01  (P 1.479E-01 3.91E+01 7.27E+00 G  

Ra-226   N   1.3482E-01                                      5.84E+05             
186.21 1.348E-01 ?(  3.667E-01 1.69E+02 3.56E+00 G  

Th-234   N   4.4423E-01                                      1.63E+12             
63.30 4.297E-01 ?(  4.678E-01 7.19E+01 3.75E+00 G  
92.59 4.567E-01  (  3.525E-01 5.02E+01 4.34E+00 G  

Tl-208   N   3.5589E-02                                      5.12E+12             
583.19 2.627E-02  (  1.534E-02 4.20E+01 8.50E+01 G  
277.37 1.557E-01 ?(  1.303E-01 5.70E+01 6.60E+00 G  
860.53 1.301E-02 -   1.400E-01 6.60E+02 1.24E+01 G  

U-235    N   6.3757E-02                                      2.57E+11             
143.77 4.507E-02 &(  1.123E-01 1.55E+02 1.09E+01 G  
205.32 1.045E-01 ?(  2.195E-01 1.32E+02 5.02E+00 G  
163.36-1.612E-02 -   1.992E-01 7.54E+02 5.08E+00 G  
185.72 8.435E-03 -   2.187E-02 1.61E+02 5.70E+01 G  

Energy duplication    
93.35 3.278E-01     2.675E-01 5.29E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.95        64.        14.     0.005   175.20   5.885E-02   
Th-234      61.09        34.        12.     0.005   143.81   4.297E-01   
Th-234      93.20       101.        30.     0.011   100.49   4.567E-01   
Ac-228      93.35       104.        29.     0.011   105.80   4.605E-01   
U-235       93.35       104.        29.     0.011   105.80   3.278E-01   
Eu-152     121.96        94.        -5.    -0.002   591.20  -9.050E-03   
Eu-154     123.37        85.        15.     0.006   179.98   2.046E-02   
U-235      142.88        98.         9.     0.003   309.45   4.507E-02   
U-235      162.80        65.        -2.    -0.001  1508.22  -1.612E-02   
U-235      187.01        92.         9.     0.003   322.08   8.435E-03   
Ra-226     186.69       100.         9.     0.003   337.17   1.348E-01   
U-235      206.19        66.         9.     0.003   263.57   1.045E-01   
Tl-208     274.56        29.        15.     0.006   114.03   1.557E-01   
Ac-228     338.45        44.        18.     0.007   116.59   1.212E-01   
Pa-234     569.36        31.         6.     0.002   290.67   6.824E-02   
Tl-208     583.56        24.        20.     0.007    84.09   2.627E-02   
Eu-154     722.34        30.        -4.    -0.001   423.60  -2.527E-02   
Eu-152     778.14        22.        -2.    -0.001   888.82  -1.649E-02   
Bi-212     785.97        19.         7.     0.003   189.11   9.068E-01   
Tl-208     860.68        25.         1.     0.000  1319.95   1.301E-02   
Eu-154     873.25        26.        -4.    -0.001   411.25  -4.586E-02   
Pa-234     879.66        20.        -2.    -0.001   628.17  -3.020E-02   
Ac-228     911.12        17.        23.     0.009    65.86   1.369E-01   
Pa-234     945.70        27.        -4.    -0.001   375.50  -4.801E-02   
Eu-152     960.85        20.         4.     0.001   359.81   4.118E-02   
Ac-228     969.22        27.        18.     0.007    94.45   1.830E-01   
Eu-154     996.19        17.         2.     0.001   494.31   3.947E-02   
Eu-154    1003.59        22.        -1.     0.000  1266.90  -9.983E-03   
Co-60     1172.05        42.        -8.    -0.003   228.16  -1.607E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    1273.60        26.        -6.    -0.002   275.42  -3.182E-02   
Eu-152    1406.53        11.         1.     0.000   969.91   1.027E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     1.4730E-01    1.4730E-01   8.0455E-02    8.1160E-02  5.751E-02
Am-241 #A    5.8844E-02    5.8854E-02   1.0311E-01    1.0320E-01  8.075E-02
Bi-212 #A    1.3076E-01    1.3076E-01   2.4727E-01    2.4736E-01  2.070E-01
Bi-214       1.6630E-01    1.6630E-01   5.8639E-02    5.9125E-02  2.914E-02
Co-60  #A    0.0000E+00    0.0000E+00   8.3739E-03    8.3739E-03  3.228E-02
Cs-137 #A    5.7154E-04    5.7291E-04   1.9892E-02    1.9892E-02  1.632E-02
Eu-152 #A    1.2222E-02    1.2287E-02   4.4211E-02    4.4217E-02  3.837E-02
Eu-154 #A    1.0740E-02    1.0830E-02   1.9492E-02    1.9500E-02  1.502E-01
K-40         1.7477E+01    1.7477E+01   1.2361E+00    1.5165E+00  1.298E-01
Pa-234 #A    2.3078E-02    2.3078E-02   6.7080E-02    6.7325E-02  7.458E-02
Pb-212       9.6913E-02    9.6913E-02   4.3636E-02    4.4366E-02  2.689E-02
Pb-214       1.9357E-01    1.9358E-01   7.7407E-02    7.8153E-02  3.958E-02
Ra-226 #A    1.3482E-01    1.3482E-01   4.5458E-01    4.5467E-01  3.667E-01
Th-234 #A    4.4423E-01    4.4423E-01   3.8967E-01    3.9193E-01  4.678E-01
Tl-208 #     3.5589E-02    3.5589E-02   2.5212E-02    2.5316E-02  1.534E-02
U-235  #A    6.3757E-02    6.3757E-02   1.2958E-01    1.2964E-01  1.123E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.793E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.7934206E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-004                Received:        03/04/13                      
Lab ID:          243753-004                    Prepared:        03/08/13 14:01                
Matrix:          Soil                          Analyzed:        04/11/13 14:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   358 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:18                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0243 U        0.106          0.0856            0.9     
Bismuth-212                          1.15            0.419          0.191                     
Bismuth-214                          0.447           0.0874         0.0366                    
Cesium-137                          -0.00641 U       0.0268         0.0215            0.07    
Cobalt-60                            0 U b           0.0161         0.0366            0.03    
Europium-152                         0.0477 U        0.0573         0.0536            0.1     
Europium-154                        -0.0409 U        0.201          0.162             0.2     
Lead-212                             0.540           0.0806         0.0404                    
Lead-214                             0.643           0.0994         0.0421                    
Potassium-40                        13.3             1.09           0.101                     
Protactinium-234                    -0.00188 U       0.00423        0.0950                    
Radium-226 (By Bismuth-214)          0.447           0.0874         0.0366            0.2     
Thallium-208                         0.224           0.0433         0.0168                    
Thorium-232 (By Actinium-228)        0.605           0.108          0.0572            0.9     
Thorium-234                          0.509 U         0.436          1.04                      
Uranium-235                          0.0563 U        0.0344         0.128             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-004                   Client ID : 12-PCT-319-004        

Seqnum : 1503145888008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130411_008                                Batch         : 196120                       Time      : 11-APR-2013 14:00     

Cal    : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 358 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0243           0.0856     0.9      .10592           .10593           0.0013      u            

Bismuth-212                        1.15             0.191               .41868           .4228            0           u            

Bismuth-214                        0.447            0.0366              .087418          .089751          -0.0069     u            

Cesium-137                         -0.00641         0.0215     0.07     .026766          .026767          0           u            

Cobalt-60                          0                0.0366     0.03     .01606           .01606           -0.0086     MDA+ u b*

Europium-152                       0.0477           0.0536     0.1      .057309          .057374          0           u            

Europium-154                       -0.0409          0.162      0.2      .20129           .2013            0.043       u            

Lead-212                           0.540            0.0404              .080647          .092198          0.029       u            

Lead-214                           0.643            0.0421              .099421          .10566           0.014       u            

Potassium-40                       13.3             0.101               1.0879           1.2763           -0.31       u            

Protactinium-234                   -0.00188         0.0950              .0042349         .0042607         0.027       u            

Radium-226 (By Bismuth-214)        0.447            0.0366     0.2      .087418          .089751          -0.0069     u            

Thallium-208                       0.224            0.0168              .043327          .045679          0.0062      u            

Thorium-232 (By Actinium-228)      0.605            0.0572     0.9      .1079            .11647           0.028       u            

Thorium-234                        0.509            1.04                .43613           .43879           0.26        u            

Uranium-235                        0.0563           0.128      0.18     .034399          .034589          0.044       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-004          
Sample Description: 243753-004, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:18            Live Time: 2700   sec

Acquisition Time: 4/11/2013 14:00:57        Real Time: 2702   sec
Analysis Time: 4/11/2013 14:46           Dead Time: 0.06   %

Analysis Quantity: 3.580E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.050E-01      1.079E-01      1.165E-01      5.722E-02
Am-241    #AB    2.429E-02      1.059E-01      1.059E-01      8.555E-02
Bi-212    #      1.150E+00      4.187E-01      4.228E-01      1.913E-01
Bi-214    #      4.471E-01      8.742E-02      8.975E-02      3.661E-02
Co-60     #AB    0.000E+00      1.606E-02      1.606E-02      3.661E-02
Cs-137    #AB   -6.411E-03      2.677E-02      2.677E-02      2.145E-02
Eu-152    #AB    4.772E-02      5.731E-02      5.737E-02      5.360E-02
Eu-154    #AB   -4.087E-02      2.013E-01      2.013E-01      1.615E-01
K-40             1.328E+01      1.088E+00      1.276E+00      1.006E-01
Pa-234    #AB   -1.882E-03      4.235E-03      4.261E-03      9.498E-02
Pb-212           5.403E-01      8.065E-02      9.220E-02      4.038E-02
Pb-214           6.429E-01      9.942E-02      1.057E-01      4.209E-02
Ra-226           1.003E+00      5.848E-01      5.888E-01      4.338E-01
Th-234    #AB    5.095E-01      4.361E-01      4.388E-01      1.035E+00
Tl-208           2.241E-01      4.333E-02      4.568E-02      1.677E-02
U-235     #AB    5.633E-02      3.440E-02      3.459E-02      1.283E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.853E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

Sample description                                             
243753-004, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411_008.An1

Acquisition information
Start time:                 4/11/2013 14:00:57
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5800E+02) = 

7.5494E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1256

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.24        5. 218.02   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.32        6. 314.97   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.82      121.  16.01   0.86  3.072E-02
77.22      137.  14.63   0.87  3.248E-02
92.92       69.  30.54   0.93  4.199E-02    92.59   4.343  1.067E+00 Th234 

93.35   4.100  1.121E+00 Ac228 
93.35   5.760  7.977E-01 U235  
93.35   5.760  7.977E-01 U235  

92.97       55.  36.83   0.88  4.199E-02    92.59   4.343  8.494E-01 Th234 
93.35   4.100  8.921E-01 Ac228 
93.35   5.760  6.350E-01 U235  

92.98       50.  42.80   0.88  4.163E-02    92.59   4.343  7.756E-01 Th234 
93.35   4.100  8.145E-01 Ac228 
93.35   5.760  5.798E-01 U235  

120.49       17.  85.12   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
163.15       10. 164.26   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.123E-01 U235  
186.00       61.  30.53   0.99  4.883E-02   185.72  57.000  6.133E-02 U235  

186.21   3.555  9.843E-01 Ra226 
185.72  57.000  6.133E-02 U235  

186.00       62.  29.15   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.003E+00 Ra226 

238.50      374.   7.37   1.16  4.343E-02   238.63  43.600  5.455E-01 Pb212 
241.69       78.  23.38   0.30  4.308E-02   242.00   7.268  6.993E-01 Pb214 
276.97       10. 128.83   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.15      156.  11.67   0.84  3.815E-02   295.22  18.414  6.140E-01 Pb214 
300.17       20.  62.52   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.25      106.  17.30   0.72  3.485E-02   338.32  11.400  7.490E-01 Ac228 
344.22        3. 367.75   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.94      283.   7.63   0.99  3.392E-02   351.93  35.600  6.464E-01 Pb214 
569.29        4. 205.19   1.37  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.33      163.   9.67   0.85  2.388E-02   583.19  85.000  2.241E-01 Tl208 
609.41      179.   9.48   1.23  2.316E-02   609.31  45.490  4.616E-01 Bi214 
727.45       56.  18.21   1.12  2.048E-02   727.33   6.650  1.150E+00 Bi212 
860.03       24.  31.90   0.38  1.821E-02   860.53  12.400  2.922E-01 Tl208 
880.92        2. 297.69   1.63  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.29       87.  13.24   1.07  1.749E-02   911.20  26.200  5.296E-01 Ac228 
969.20       60.  15.53   0.41  1.674E-02   968.96  15.900  6.260E-01 Ac228 

1120.43       69.  17.31   0.77  1.507E-02  1120.29  14.910  8.563E-01 Bi214 
1408.37       11.  60.04   1.98  1.265E-02  1408.01  20.850  1.172E-01 Eu152 
1460.95      615.   4.10   1.99  1.228E-02  1460.82  10.550  1.328E+01 K40   
1764.91       23.  29.46   2.15  1.046E-02  1764.49  15.310  4.040E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.79       162.        86. 2.810E+03   47.83   0.723  -        
308.66    77.19       170.       104. 3.189E+03   42.23   0.924  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    228.89    57.24        68.         5.     0.002   436.04   0.847s
Th-234    253.19    63.32       157.         6.     0.002   629.93   0.851s
Th-234    371.79    92.98       205.        50.     0.019    85.61   0.884s
Ac-228    373.27    93.35       150.        69.     0.026    61.08   0.926D
U-235     373.27    93.35       177.        55.     0.020    73.67   0.885D
Eu-152    481.78   120.49        93.        17.     0.006   170.24   0.916s
Eu-154    490.00   122.55       148.       -12.    -0.005   281.26   0.918s
Pa-234    523.58   130.95       183.       -17.    -0.006   225.06   0.927s
U-235     652.32   163.15       139.        10.     0.004   328.51   0.962s
U-235     743.69   186.00       143.        61.     0.023    61.07   0.986s
Ra-226    743.72   186.00       133.        62.     0.023    58.30   0.986 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     820.57   205.22       127.        -2.    -0.001  1724.17   1.007s
Pb-212    953.61   238.50       138.       369.     0.137    14.74   1.159 
Pb-214    966.36   241.69       114.        78.     0.029    46.75   0.296s
Tl-208   1107.44   276.97        84.        10.     0.004   257.65   1.082s
Pb-214   1180.13   295.15        69.       154.     0.057    23.34   0.840 
Pb-212   1200.21   300.17        83.        20.     0.007   125.03   1.105s
Ac-228   1352.49   338.25        73.       106.     0.039    34.59   0.717s
Eu-152   1376.38   344.22        56.         3.     0.001   735.49   1.150s
Pb-214   1407.26   351.94        61.       279.     0.103    15.26   0.988 
Pa-234   2276.49   569.29        39.         4.     0.002   410.39   1.366s
Tl-208   2332.64   583.33        27.       163.     0.060    19.33   0.853s
Bi-214   2436.94   609.41        35.       174.     0.064    18.97   1.234s
Cs-137   2646.79   661.87        37.        -4.    -0.002   417.50   1.448s
Eu-154   2898.31   724.75        68.       -17.    -0.006   145.08   1.501s
Bi-212   2909.11   727.45        16.        56.     0.021    36.42   1.122s
Tl-208   3439.44   860.03        11.        24.     0.009    63.79   0.377s
Eu-154   3491.90   873.14        29.        -3.    -0.001   492.50   1.623s
Pa-234   3523.02   880.92        24.         2.     0.001   595.38   1.629s
Pa-234   3532.85   883.38        30.        -5.    -0.002   307.48   1.631s
Ac-228   3644.55   911.29        16.        87.     0.032    26.49   1.067s
Pa-234   3779.85   945.11        26.        -5.    -0.002   279.87   1.679s
Eu-152   3850.65   962.81        49.        -8.    -0.003   260.03   1.693s
Ac-228   3876.22   969.20         8.        60.     0.022    31.05   0.410s
Eu-154   4015.51  1004.02        29.        -3.    -0.001   542.88   1.722s
Bi-214   4481.27  1120.43        15.        69.     0.025    34.61   0.775s
Eu-154   5108.69  1277.22        33.        -6.    -0.002   300.93   1.903s
Eu-152   5633.54  1408.37        16.        11.     0.004   120.08   1.981s
K-40     5843.96  1460.95         4.       615.     0.228     8.19   1.987 
Bi-214   7060.67  1764.91        12.        23.     0.009    58.92   2.152s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0500E-01                                      5.12E+12             
911.20 5.296E-01  (  5.722E-02 1.32E+01 2.62E+01 G  
968.96 6.260E-01  (  7.093E-02 1.55E+01 1.59E+01 G  
338.32 7.490E-01  (  1.398E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 1.121E+00 +   4.635E-01 3.05E+01 4.10E+00 XA 

Am-241   I   2.4291E-02                                      1.58E+05             
59.54 2.429E-02  (  8.555E-02 2.18E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.1495E+00                                      5.12E+12             
727.33 1.150E+00  (  1.913E-01 1.82E+01 6.65E+00 G  
785.37 4.758E-02 %   1.535E+00 1.97E+03 1.11E+00 G  

1620.74 1.564E-03 %   1.152E+00 4.47E+04 1.51E+00 G  

Bi-214   N   4.4710E-01                                      5.84E+05             
609.31 4.616E-01 @(P 3.661E-02 9.48E+00 4.55E+01 G  

1120.29 8.563E-01 +   1.131E-01 1.73E+01 1.49E+01 G  
1764.49 4.040E-01 ?(  1.389E-01 2.95E+01 1.53E+01 G  

Cs-137   I  -6.4110E-03                                      1.10E+04             
661.66-6.411E-03 ?(  2.145E-02 2.09E+02 8.50E+01 G  

Eu-152   I   4.7724E-02                                      4.94E+03             
344.28 8.961E-03 ?(  5.360E-02 3.68E+02 2.66E+01 G  
121.78 3.303E-02 &(  4.436E-02 8.51E+01 2.84E+01 G  
778.90 6.524E-03 %   1.079E-01 1.01E+03 1.30E+01 G  
964.08-9.108E-02 +   1.876E-01 1.30E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.515E-01 1.00E+03 1.34E+01 G  
1408.01 1.172E-01  (  1.002E-01 6.00E+01 2.09E+01 G  

Eu-154   I  -4.0871E-02                                      3.14E+03             
873.18-4.087E-02 ?(  1.615E-01 2.46E+02 1.22E+01 G  
123.07-1.737E-02 +   3.942E-02 1.41E+02 4.04E+01 G  

1274.43-3.315E-02 &   7.888E-02 1.50E+02 3.49E+01 G  
723.30-1.167E-01 +   1.315E-01 7.25E+01 2.00E+01 G  

1004.72-2.770E-02 +   1.209E-01 2.71E+02 1.79E+01 G  
996.25 0.000E+00 +   2.136E-01 1.00E+03 1.05E+01 G  

K-40     N   1.3276E+01                                      4.57E+11             
1460.82 1.328E+01  (  1.006E-01 4.10E+00 1.06E+01 G  

Pa-234   N  -1.8817E-03                                      1.63E+12             
131.30-5.244E-02 ?(  9.498E-02 1.13E+02 1.82E+01 G  
569.50 5.473E-02 ?(  1.800E-01 2.05E+02 9.30E+00 G  
946.00-6.579E-02 +   1.443E-01 1.40E+02 1.35E+01 G  
880.52 3.561E-02 ?(  1.705E-01 2.98E+02 1.05E+01 G  
883.24-8.414E-02 +   2.043E-01 1.54E+02 9.70E+00 G  

Pb-212   N   5.4031E-01                                      5.12E+12             
238.63 5.455E-01  (P 4.038E-02 7.37E+00 4.36E+01 G  
300.09 4.690E-01 ?(P 4.942E-01 6.25E+01 3.18E+00 G  

Pb-214   N   6.4292E-01                                      5.84E+05             
351.93 6.464E-01  (P 4.209E-02 7.63E+00 3.56E+01 G  
295.22 6.140E-01  (P 7.693E-02 1.17E+01 1.84E+01 G  
242.00 6.993E-01  (P 2.219E-01 2.34E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 14:46:05
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.0031E+00                                      5.84E+05             
186.21 1.003E+00 &(  4.338E-01 2.92E+01 3.56E+00 G  

Th-234   N   5.0945E-01                                      1.63E+12             
63.30 2.013E-01 &(  1.035E+00 3.15E+02 3.75E+00 G  
92.59 7.756E-01 *(  5.163E-01 4.28E+01 4.34E+00 G  

Tl-208   N   2.2412E-01                                      5.12E+12             
583.19 2.241E-01  (  1.677E-02 9.67E+00 8.50E+01 G  
277.37 1.108E-01 -   2.282E-01 1.29E+02 6.60E+00 G  
860.53 2.922E-01 +   9.740E-02 3.19E+01 1.24E+01 G  

U-235    N   5.6330E-02                                      2.57E+11             
143.77 4.271E-03 %(  1.283E-01 1.83E+03 1.09E+01 G  
205.32-2.206E-02 +   3.122E-01 8.62E+02 5.02E+00 G  
163.36 1.123E-01 ?(  2.985E-01 1.64E+02 5.08E+00 G  
185.72 6.133E-02 @(  2.801E-02 3.05E+01 5.70E+01 G  

Energy duplication    
93.35 6.350E-01 *   3.586E-01 3.68E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.24        68.         5.     0.002   436.04   2.429E-02   
Th-234      63.32       157.         6.     0.002   629.93   2.013E-01   
Th-234      92.98       205.        50.     0.019    85.61   7.756E-01   
U-235       93.35       177.        55.     0.020    73.67   6.350E-01   
Eu-152     120.49        93.        17.     0.006   170.24   3.303E-02   
Eu-154     122.55       148.       -12.    -0.005   281.26  -1.737E-02   
Pa-234     130.95       183.       -17.    -0.006   225.06  -5.244E-02   
U-235      163.15       139.        10.     0.004   328.51   1.123E-01   
U-235      186.00       143.        61.     0.023    61.07   6.133E-02   
U-235      205.22       127.        -2.    -0.001  1724.17  -2.206E-02   
Eu-152     344.22        56.         3.     0.001   735.49   8.961E-03   
Pa-234     569.29        39.         4.     0.002   410.39   5.473E-02   
Cs-137     661.87        37.        -4.    -0.002   417.50  -6.411E-03   
Eu-154     724.75        68.       -17.    -0.006   145.08  -1.167E-01   
Eu-154     873.14        29.        -3.    -0.001   492.50  -4.087E-02   
Pa-234     880.92        24.         2.     0.001   595.38   3.561E-02   
Pa-234     883.38        30.        -5.    -0.002   307.48  -8.414E-02   
Pa-234     945.11        26.        -5.    -0.002   279.87  -6.579E-02   
Eu-152     962.81        49.        -8.    -0.003   260.03  -9.108E-02   
Eu-154    1004.02        29.        -3.    -0.001   542.88  -2.770E-02   
Eu-154    1277.22        33.        -6.    -0.002   300.93  -3.315E-02   
Eu-152    1408.37        16.        11.     0.004   120.08   1.172E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0500E-01    6.0500E-01   1.0790E-01    1.1647E-01  5.722E-02
Am-241 #A    2.4287E-02    2.4291E-02   1.0592E-01    1.0593E-01  8.555E-02
Bi-212 #     1.1495E+00    1.1495E+00   4.1868E-01    4.2280E-01  1.913E-01
Bi-214 #     4.4708E-01    4.4710E-01   8.7418E-02    8.9751E-02  3.661E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.6060E-02    1.6060E-02  3.661E-02
Cs-137 #A   -6.3956E-03   -6.4110E-03   2.6766E-02    2.6767E-02  2.145E-02
Eu-152 #A    4.7470E-02    4.7724E-02   5.7309E-02    5.7374E-02  5.360E-02
Eu-154 #A   -4.0530E-02   -4.0871E-02   2.0129E-01    2.0130E-01  1.615E-01
K-40         1.3276E+01    1.3276E+01   1.0879E+00    1.2763E+00  1.006E-01
Pa-234 #A   -1.8817E-03   -1.8817E-03   4.2349E-03    4.2607E-03  9.498E-02
Pb-212       5.4031E-01    5.4031E-01   8.0647E-02    9.2198E-02  4.038E-02
Pb-214       6.4289E-01    6.4292E-01   9.9421E-02    1.0566E-01  4.209E-02
Ra-226       1.0030E+00    1.0031E+00   5.8482E-01    5.8877E-01  4.338E-01
Th-234 #A    5.0945E-01    5.0945E-01   4.3613E-01    4.3879E-01  1.035E+00
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Tl-208       2.2412E-01    2.2412E-01   4.3327E-02    4.5679E-02  1.677E-02
U-235  #A    5.6330E-02    5.6330E-02   3.4399E-02    3.4589E-02  1.283E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.789E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.7887747E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

95 of 382



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-005                Received:        03/04/13                      
Lab ID:          243753-005                    Prepared:        03/08/13 14:03                
Matrix:          Soil                          Analyzed:        04/11/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   381 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0936          0.117          0.0904           0.9     
Bismuth-212                           0.250           0.380          0.237                    
Bismuth-214                           0.329           0.0797         0.0340                   
Cesium-137                           -0.0139 U        0.0283         0.0221           0.07    
Cobalt-60                            -0.00135 U       0.0238         0.0194           0.03    
Europium-152                          0.0214 U        0.0420         0.0460           0.1     
Europium-154                          0.0345 U        0.0545         0.114            0.2     
Lead-212                              0.316           0.0589         0.0297                   
Lead-214                              0.341           0.0657         0.0312                   
Potassium-40                         12.4             1.06           0.187                    
Protactinium-234                     -0.0110 U        0.0196         0.0830                   
Radium-226 (By Bismuth-214)           0.329           0.0797         0.0340           0.2     
Thallium-208                          0.129           0.0352         0.0143                   
Thorium-232 (By Actinium-228)         0.258           0.0815         0.0612           0.9     
Thorium-234                           0.509 U         0.530          0.800                    
Uranium-235                           0.0173 U        0.0258         0.116            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-005                   Client ID : 12-PCT-319-005        

Seqnum : 1503145888009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130411_009                                Batch         : 196120                       Time      : 11-APR-2013 14:48     

Cal    : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 381 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0936            0.0904      0.9       .11671           .11691           0.0013      u        

Bismuth-212                         0.250             0.237                 .38028           .3805            0           u        

Bismuth-214                         0.329             0.0340                .079696          .081091          -0.0069     u        

Cesium-137                          -0.0139           0.0221      0.07      .028267          .028274          0           u        

Cobalt-60                           -0.00135          0.0194      0.03      .023771          .023771          -0.0086     u        

Europium-152                        0.0214            0.0460      0.1       .041975          .041993          0           u        

Europium-154                        0.0345            0.114       0.2       .054483          .054512          0.043       u        

Lead-212                            0.316             0.0297                .058874          .064425          0.029       u        

Lead-214                            0.341             0.0312                .065729          .068422          0.014       u        

Potassium-40                        12.4              0.187                 1.0632           1.2319           -0.31       u        

Protactinium-234                    -0.0110           0.0830                .019578          .019769          0.027       u        

Radium-226 (By Bismuth-214)         0.329             0.0340      0.2       .079696          .081091          -0.0069     u        

Thallium-208                        0.129             0.0143                .035183          .036154          0.0062      u        

Thorium-232 (By Actinium-228)       0.258             0.0612      0.9       .081524          .083636          0.028       u        

Thorium-234                         0.509             0.800                 .53              .53218           0.26        u        

Uranium-235                         0.0173            0.116       0.18      .025772          .025796          0.044       u        

u=use  

Page 1 of 1                                                                                                             1503145888009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-005          
Sample Description: 243753-005, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:14            Live Time: 2700   sec

Acquisition Time: 4/11/2013 14:48:27        Real Time: 2702   sec
Analysis Time: 4/11/2013 15:33           Dead Time: 0.06   %

Analysis Quantity: 3.810E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      2.578E-01      8.152E-02      8.364E-02      6.115E-02
Am-241    #      9.365E-02      1.167E-01      1.169E-01      9.044E-02
Bi-212    #      2.504E-01      3.803E-01      3.805E-01      2.370E-01
Bi-214           3.294E-01      7.970E-02      8.109E-02      3.395E-02
Co-60     #AB   -1.348E-03      2.377E-02      2.377E-02      1.939E-02
Cs-137    #AB   -1.390E-02      2.827E-02      2.827E-02      2.211E-02
Eu-152     AB    2.141E-02      4.197E-02      4.199E-02      4.595E-02
Eu-154    #AB    3.446E-02      5.448E-02      5.451E-02      1.137E-01
K-40             1.238E+01      1.063E+00      1.232E+00      1.867E-01
Pa-234    #AB   -1.102E-02      1.958E-02      1.977E-02      8.300E-02
Pb-212           3.164E-01      5.887E-02      6.443E-02      2.974E-02
Pb-214           3.415E-01      6.573E-02      6.842E-02      3.119E-02
Ra-226    #AB    3.428E-01      5.242E-01      5.247E-01      4.152E-01
Th-234    #AB    5.086E-01      5.300E-01      5.322E-01      7.997E-01
Tl-208           1.289E-01      3.518E-02      3.615E-02      1.427E-02
U-235     #AB    1.735E-02      2.577E-02      2.580E-02      1.158E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.502E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

Sample description                                             
243753-005, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411_009.An1

Acquisition information
Start time:                 4/11/2013 14:48:27
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.8100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.8100E+02) = 

7.0937E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0710

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.64       22.  62.32   0.85  1.748E-02    59.54  35.920  9.364E-02 Am241 
63.53       19.  79.93   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.339E-01 Th234 
74.80       66.  25.03   0.86  3.076E-02
77.17      106.  16.06   0.87  3.251E-02
92.97       29.  62.30   0.88  4.199E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.353E-01 Ac228 
93.35   5.760  3.099E-01 U235  
92.59   4.343  4.145E-01 Th234 
93.35   5.760  3.099E-01 U235  
93.35   4.100  4.353E-01 Ac228 

92.97       29.  62.30   0.88  4.199E-02    92.59   4.343  4.145E-01 Th234 
93.35   4.100  4.353E-01 Ac228 
93.35   5.760  3.099E-01 U235  

93.01       28.  66.86   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.206E-01 Ac228 
93.35   5.760  2.994E-01 U235  

186.38       23.  76.45   0.99  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.428E-01 Ra226 
185.72  57.000  2.136E-02 U235  

186.39       23.  74.28   0.99  4.883E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.511E-01 Ra226 

238.60      232.   9.12   1.04  4.342E-02   238.63  43.600  3.156E-01 Pb212 
241.95       73.  19.90   1.19  4.308E-02   242.00   7.268  6.101E-01 Pb214 
276.78       25.  45.90   1.08  3.969E-02   277.37   6.600  2.479E-01 Tl208 
295.27       92.  16.03   0.92  3.814E-02   295.22  18.414  3.364E-01 Pb214 
299.96       15.  64.08   1.11  3.774E-02   300.09   3.180    PBC<MDA Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.12       52.  23.53   1.14  3.484E-02   338.32  11.400  3.439E-01 Ac228 

338.32  11.400  3.439E-01 Ac228 
351.97      162.   9.98   1.18  3.392E-02   351.93  35.600  3.441E-01 Pb214 
569.56        5. 141.81   1.37  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.43      100.  13.65   1.41  2.388E-02   583.19  85.000  1.289E-01 Tl208 
609.46      130.  11.60   0.91  2.316E-02   609.31  45.490  3.113E-01 Bi214 
726.99        8. 100.47   1.50  2.048E-02   727.33   6.650    PBC<MDA Bi212 
785.12        5. 164.69   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
872.00        1. 778.07   1.62  1.803E-02   873.18  12.170    PBC<MDA Eu154 
911.33       41.  22.31   1.65  1.749E-02   911.20  26.200  2.337E-01 Ac228 

911.20  26.200  2.337E-01 Ac228 
964.60        8.  98.01   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.28       36.  19.84   0.44  1.674E-02   968.96  15.900  3.553E-01 Ac228 

968.96  15.900  3.553E-01 Ac228 
1120.08        5. 167.76   1.80  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1274.44        8.  79.05   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1460.93      610.   4.29   2.01  1.228E-02  1460.82  10.550  1.238E+01 K40   
1620.73        3. 121.20   2.09  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.85       23.  24.65   2.15  1.046E-02  1764.49  15.310  3.831E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.31    74.85       104.        55. 1.788E+03   58.97   0.847  -        
308.79    77.22       112.        89. 2.750E+03   40.94   0.595  -      s 

3876.53   969.28        30.        12. 7.286E+02  138.97   0.444 AC-228  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.49    59.64        86.        22.     0.008   124.63   0.847s
Th-234    254.04    63.53       106.        19.     0.007   159.85   0.851s
Th-234    371.92    93.01       156.        28.     0.010   133.71   0.884 
Ac-228    373.27    93.35       144.        29.     0.011   124.61   0.885D
U-235     373.27    93.35       144.        29.     0.011   124.61   0.885D
Eu-152    485.31   121.38       142.        -4.    -0.001   880.64   0.916s
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 15:33:41
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    522.02   130.56       158.       -17.    -0.006   214.22   0.927s
U-235     653.72   163.49       126.        -5.    -0.002   669.55   0.962s
U-235     745.25   186.39       137.        23.     0.009   148.56   0.986s
Ra-226    745.20   186.38       138.        23.     0.008   152.90   0.986s
Pb-212    954.01   238.60        85.       227.     0.084    18.24   1.037 
Pb-214    967.41   241.95        60.        73.     0.027    39.80   1.189 
Tl-208   1106.71   276.78        52.        25.     0.009    91.79   1.082 
Pb-214   1180.64   295.27        51.        90.     0.033    32.07   0.916 
Pb-212   1199.38   299.96        49.        15.     0.006   128.17   1.105s
Ac-228   1351.99   338.12        49.        52.     0.019    47.06   1.144s
Eu-152   1375.74   344.06        47.        -5.    -0.002   385.86   1.150s
Pb-214   1407.38   351.97        38.       158.     0.059    19.97   1.179 
Pa-234   2277.58   569.56        26.         5.     0.002   283.61   1.366s
Tl-208   2333.04   583.43        22.       100.     0.037    27.29   1.410 
Bi-214   2437.14   609.46        34.       125.     0.046    23.20   0.910s
Cs-137   2653.47   663.54        45.       -10.    -0.004   203.31   1.448s
Eu-154   2899.92   725.15        39.        -6.    -0.002   295.55   1.501s
Bi-212   2907.26   726.99        28.         8.     0.003   200.94   1.505s
Eu-152   3111.10   777.95        35.        -4.    -0.001   437.00   1.548 
Bi-212   3139.77   785.12        29.         5.     0.002   329.39   1.553s
Eu-154   3487.34   872.00        16.         1.     0.000  1556.15   1.623s
Ac-228   3644.68   911.33        21.        41.     0.015    44.61   1.653s
Pa-234   3785.25   946.46        27.        -3.    -0.001   490.16   1.679s
Eu-152   3857.81   964.60        28.         8.     0.003   196.03   1.693 
Ac-228   3876.40   969.25        22.        24.     0.009    69.27   1.696s
Eu-154   4018.40  1004.74        26.        -3.    -0.001   499.58   1.722s
Bi-214   4479.88  1120.08        29.         5.     0.002   335.51   1.804s
Eu-154   5097.56  1274.44        15.         8.     0.003   158.10   1.903s
Co-60    5335.71  1333.95        17.        -1.     0.000  1762.99   1.938s
K-40     5843.90  1460.93        16.       610.     0.226     8.59   2.013 
Bi-212   6483.51  1620.73         4.         3.     0.001   242.39   2.090s
Bi-214   7060.43  1764.85         5.        23.     0.009    49.29   2.153s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.5776E-01                                      5.12E+12             
911.20 2.337E-01 @(  6.115E-02 2.23E+01 2.62E+01 G  
968.96 2.356E-01 ?(  1.085E-01 3.46E+01 1.59E+01 G  
338.32 3.439E-01  (  1.077E-01 2.35E+01 1.14E+01 G  

Energy duplication    
93.35 4.353E-01     4.262E-01 6.23E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 15:33:41
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   9.3645E-02                                      1.58E+05             
59.54 9.364E-02 @(  9.044E-02 6.23E+01 3.59E+01 G  

Bi-212   N   2.5037E-01                                      5.12E+12             
727.33 1.530E-01 ?(  2.370E-01 1.00E+02 6.65E+00 G  
785.37 5.901E-01 ?(  1.539E+00 1.65E+02 1.11E+00 G  

1620.74 4.293E-01 &(  7.448E-01 1.21E+02 1.51E+00 G  

Bi-214   N   3.2939E-01                                      5.84E+05             
609.31 3.113E-01  (P 3.395E-02 1.16E+01 4.55E+01 G  

1120.29 5.556E-02 -   1.477E-01 1.68E+02 1.49E+01 G  
1764.49 3.831E-01 ?(  8.447E-02 2.46E+01 1.53E+01 G  

Co-60    T  -1.3483E-03                                      1.93E+03             
1332.49-1.348E-03 ?(  1.939E-02 8.81E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.352E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -1.3903E-02                                      1.10E+04             
661.66-1.390E-02 ?(  2.211E-02 1.02E+02 8.50E+01 G  

Eu-152   I   2.1413E-02                                      4.94E+03             
344.28-1.485E-02 ?(  4.595E-02 1.93E+02 2.66E+01 G  
121.78-7.167E-03 &   5.165E-02 4.40E+02 2.84E+01 G  
778.90-4.096E-02 +   1.435E-01 2.19E+02 1.30E+01 G  
964.08 8.791E-02  (  1.325E-01 9.80E+01 1.45E+01 G  

1112.08 0.000E+00 -   2.727E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.590E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.4460E-02                                      3.14E+03             
873.18 8.973E-03 ?(  1.137E-01 7.78E+02 1.22E+01 G  
123.07 4.993E-04 %   3.339E-02 4.06E+03 4.04E+01 G  

1274.43 4.335E-02 ?(  5.034E-02 7.91E+01 3.49E+01 G  
723.30-4.008E-02 +   9.393E-02 1.48E+02 2.00E+01 G  

1004.72-2.720E-02 +   1.089E-01 2.50E+02 1.79E+01 G  
996.25 0.000E+00 -   2.679E-01 1.00E+03 1.05E+01 G  

K-40     N   1.2381E+01                                      4.57E+11             
1460.82 1.238E+01  (  1.867E-01 4.29E+00 1.06E+01 G  

Pa-234   N  -1.1017E-02                                      1.63E+12             
131.30-4.828E-02 ?(  8.300E-02 1.07E+02 1.82E+01 G  
569.50 6.191E-02 &(  1.377E-01 1.42E+02 9.30E+00 G  
946.00-3.497E-02 +   1.373E-01 2.45E+02 1.35E+01 G  
880.52 0.000E+00 +   1.869E-01 1.00E+03 1.05E+01 G  
883.24 3.738E-03 &   1.678E-01 2.73E+03 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 15:33:41
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.1636E-01                                      5.12E+12             
238.63 3.156E-01  (P 2.974E-02 9.12E+00 4.36E+01 G  
300.09 3.261E-01 ?(P 3.576E-01 6.41E+01 3.18E+00 G  

Pb-214   N   3.4146E-01                                      5.84E+05             
351.93 3.441E-01  (P 3.119E-02 9.98E+00 3.56E+01 G  
295.22 3.364E-01  (P 6.229E-02 1.60E+01 1.84E+01 G  
242.00 6.101E-01 + P 1.518E-01 1.99E+01 7.27E+00 G  

Ra-226   N   3.4284E-01                                      5.84E+05             
186.21 3.428E-01 &(  4.152E-01 7.65E+01 3.56E+00 G  

Th-234   N   5.0863E-01                                      1.63E+12             
63.30 6.339E-01 ?(  7.997E-01 7.99E+01 3.75E+00 G  
92.59 4.004E-01  (  4.228E-01 6.69E+01 4.34E+00 G  

Tl-208   N   1.2892E-01                                      5.12E+12             
583.19 1.289E-01  (  1.427E-02 1.36E+01 8.50E+01 G  
277.37 2.479E-01 +   1.685E-01 4.59E+01 6.60E+00 G  
860.53-5.838E-03 %   1.043E-01 1.09E+03 1.24E+01 G  

U-235    N   1.7348E-02                                      2.57E+11             
143.77-6.244E-03 %(  1.158E-01 1.13E+03 1.09E+01 G  
205.32-1.209E-02 %   2.611E-01 1.31E+03 5.02E+00 G  
163.36-4.881E-02 &   2.667E-01 3.35E+02 5.08E+00 G  
185.72 2.188E-02 ?(  2.570E-02 7.43E+01 5.70E+01 G  

Energy duplication    
93.35 3.099E-01     3.034E-01 6.23E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.64        86.        22.     0.008   124.63   9.364E-02   
Th-234      63.53       106.        19.     0.007   159.85   6.339E-01   
Th-234      93.01       156.        28.     0.010   133.71   4.004E-01   
Ac-228      93.35       144.        29.     0.011   124.61   4.353E-01   
U-235       93.35       144.        29.     0.011   124.61   3.099E-01   
Pa-234     130.56       158.       -17.    -0.006   214.22  -4.828E-02   
U-235      163.49       126.        -5.    -0.002   669.55  -4.881E-02   
U-235      186.39       137.        23.     0.009   148.56   2.188E-02   
Ac-228     338.12        49.        52.     0.019    47.06   3.439E-01   
Pa-234     569.56        26.         5.     0.002   283.61   6.191E-02   
Cs-137     663.54        45.       -10.    -0.004   203.31  -1.390E-02   
Eu-154     725.15        39.        -6.    -0.002   295.55  -4.008E-02   
Bi-212     726.99        28.         8.     0.003   200.94   1.530E-01   
Bi-212     785.12        29.         5.     0.002   329.39   5.901E-01   
Eu-154     872.00        16.         1.     0.000  1556.15   8.973E-03   
Ac-228     911.33        21.        41.     0.015    44.61   2.337E-01   
Pa-234     946.46        27.        -3.    -0.001   490.16  -3.497E-02   
Ac-228     969.25        22.        24.     0.009    69.27   2.356E-01   
Eu-154    1004.74        26.        -3.    -0.001   499.58  -2.720E-02   
Eu-154    1274.44        15.         8.     0.003   158.10   4.335E-02   
Co-60     1333.95        17.        -1.     0.000  1762.99  -1.348E-03   
Bi-212    1620.73         4.         3.     0.001   242.39   4.293E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     2.5776E-01    2.5776E-01   8.1524E-02    8.3636E-02  6.115E-02
Am-241 #     9.3629E-02    9.3645E-02   1.1671E-01    1.1691E-01  9.044E-02
Bi-212 #C    2.5037E-01    2.5037E-01   3.8028E-01    3.8050E-01  2.370E-01
Bi-214       3.2938E-01    3.2939E-01   7.9696E-02    8.1091E-02  3.395E-02
Co-60  #A   -1.3300E-03   -1.3483E-03   2.3771E-02    2.3771E-02  1.939E-02
Cs-137 #A   -1.3870E-02   -1.3903E-02   2.8267E-02    2.8274E-02  2.211E-02

105 of 382



ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 15:33:41
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_009.An1               

Eu-152  A    2.1299E-02    2.1413E-02   4.1975E-02    4.1993E-02  4.595E-02
Eu-154 #A    3.4172E-02    3.4460E-02   5.4483E-02    5.4512E-02  1.137E-01
K-40         1.2381E+01    1.2381E+01   1.0632E+00    1.2319E+00  1.867E-01
Pa-234 #A   -1.1017E-02   -1.1017E-02   1.9578E-02    1.9769E-02  8.300E-02
Pb-212       3.1636E-01    3.1636E-01   5.8874E-02    6.4425E-02  2.974E-02
Pb-214       3.4145E-01    3.4146E-01   6.5729E-02    6.8422E-02  3.119E-02
Ra-226 #A    3.4282E-01    3.4284E-01   5.2421E-01    5.2472E-01  4.152E-01
Th-234 #A    5.0863E-01    5.0863E-01   5.3000E-01    5.3218E-01  7.997E-01
Tl-208       1.2892E-01    1.2892E-01   3.5183E-02    3.6154E-02  1.427E-02
U-235  #A    1.7348E-02    1.7348E-02   2.5772E-02    2.5796E-02  1.158E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.350E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.3497091E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-006                Received:        03/04/13                      
Lab ID:          243753-006                    Prepared:        03/08/13 14:10                
Matrix:          Soil                          Analyzed:        04/11/13 09:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0389 U         0.145          0.117             0.9    
Bismuth-212                          0.364            0.440          0.254                    
Bismuth-214                          0.350            0.0894         0.0392                   
Cesium-137                           0.0108 U         0.0244         0.0190            0.07   
Cobalt-60                           -0.000676 U       0.00264        0.0236            0.03   
Europium-152                        -0.0335 U         0.0744         0.0589            0.1    
Europium-154                         0.0168 U         0.0149         0.127             0.2    
Lead-212                             0.267            0.0686         0.0378                   
Lead-214                             0.370            0.0836         0.0391                   
Potassium-40                        13.8              1.14           0.271                    
Protactinium-234                     0.0262 U         0.0855         0.0973                   
Radium-226 (By Bismuth-214)          0.350            0.0894         0.0392            0.2    
Thallium-208                         0.119            0.0349         0.0150                   
Thorium-232 (By Actinium-228)        0.388            0.0979         0.0456            0.9    
Thorium-234                          0.420 U          1.27           1.03                     
Uranium-235                          0.0312 U         0.0398         0.123             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-006                   Client ID : 12-PCT-319-006        

Seqnum : 1513145918003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_003                                Batch         : 196120                       Time      : 11-APR-2013 09:10     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0389           0.117       0.9       .14515           .14517           0.0013      u        

Bismuth-212                         0.364             0.254                 .43994           .44033           0           u        

Bismuth-214                         0.350             0.0392                .089447          .090854          -0.0069     u        

Cesium-137                          0.0108            0.0190      0.07      .024423          .024428          0           u        

Cobalt-60                           -0.000676         0.0236      0.03      .002638          .0026381         -0.0086     u        

Europium-152                        -0.0335           0.0589      0.1       .074443          .074468          0           u        

Europium-154                        0.0168            0.127       0.2       .014908          .014934          0.043       u        

Lead-212                            0.267             0.0378                .068646          .072117          0.029       u        

Lead-214                            0.370             0.0391                .083606          .086103          0.014       u        

Potassium-40                        13.8              0.271                 1.1449           1.3392           -0.31       u        

Protactinium-234                    0.0262            0.0973                .085539          .085788          0.027       u        

Radium-226 (By Bismuth-214)         0.350             0.0392      0.2       .089447          .090854          -0.0069     u        

Thallium-208                        0.119             0.0150                .034853          .035688          0.0062      u        

Thorium-232 (By Actinium-228)       0.388             0.0456      0.9       .097906          .10186           0.028       u        

Thorium-234                         0.420             1.03                  1.2738           1.2744           0.26        u        

Uranium-235                         0.0312            0.123       0.18      .039772          .039822          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513145918003

108 of 382



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-006          
Sample Description: 243753-006, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:07            Live Time: 2700   sec

Acquisition Time: 4/11/2013 09:10:17        Real Time: 2702   sec
Analysis Time: 4/11/2013 09:55           Dead Time: 0.09   %

Analysis Quantity: 3.470E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.877E-01      9.791E-02      1.019E-01      4.561E-02
Am-241    #AB   -3.886E-02      1.451E-01      1.452E-01      1.172E-01
Bi-212    #      3.639E-01      4.399E-01      4.403E-01      2.542E-01
Bi-214           3.502E-01      8.945E-02      9.085E-02      3.916E-02
Co-60     #AB   -6.764E-04      2.638E-03      2.638E-03      2.361E-02
Cs-137    #AB    1.080E-02      2.442E-02      2.443E-02      1.897E-02
Eu-152    #AB   -3.346E-02      7.444E-02      7.447E-02      5.894E-02
Eu-154    #AB    1.677E-02      1.491E-02      1.493E-02      1.272E-01
K-40             1.382E+01      1.145E+00      1.339E+00      2.708E-01
Pa-234     AB    2.624E-02      8.554E-02      8.579E-02      9.731E-02
Pb-212           2.673E-01      6.865E-02      7.212E-02      3.784E-02
Pb-214           3.698E-01      8.361E-02      8.610E-02      3.908E-02
Ra-226           6.405E-01      5.228E-01      5.246E-01      3.534E-01
Th-234    #AB    4.203E-01      1.274E+00      1.274E+00      1.027E+00
Tl-208           1.189E-01      3.485E-02      3.569E-02      1.500E-02
U-235     #AB    3.115E-02      3.977E-02      3.982E-02      1.229E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.682E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_003.An1               

Sample description                                             
243753-006, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_003.An1

Acquisition information
Start time:                 4/11/2013 09:10:17
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4700E+02) = 

7.7888E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1760

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
51.91       12.  65.86   0.27  8.182E-03
63.44       10. 151.53   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.12       56.  29.36   0.72  3.009E-02
93.40       13. 121.31   0.86  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.678E-01 U235  
93.35   5.760  1.678E-01 U235  

93.40       13. 121.31   0.86  3.990E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  1.678E-01 U235  

123.84       27.  44.46   0.89  4.864E-02   123.07  40.400  3.961E-02 Eu154 
143.47        6. 226.41   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.345E-02 U235  
185.97       24.  63.84   0.96  4.819E-02   185.72  57.000  2.535E-02 U235  

186.21   3.555  4.068E-01 Ra226 
185.72  57.000  2.535E-02 U235  

185.99       38.  40.81   0.39  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.405E-01 Ra226 

204.57        7. 163.70   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.205E-02 U235  

238.54      178.  12.41   0.88  4.319E-02   238.63  43.600  2.631E-01 Pb212 
241.54       41.  30.67   0.52  4.285E-02   242.00   7.268  3.810E-01 Pb214 
276.98       13.  92.25   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.97       67.  22.92   0.47  3.815E-02   295.22  18.414  2.530E-01 Pb214 
299.73       13.  79.30   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.15       33.  28.78   0.76  3.494E-02   338.32  11.400  2.361E-01 Ac228 
351.83      162.  10.86   1.14  3.404E-02   351.93  35.600  3.711E-01 Pb214 
570.10        3. 234.69   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.27       83.  14.66   1.01  2.416E-02   583.19  85.000  1.166E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.27      123.  12.01   1.40  2.345E-02   609.31  45.490  3.336E-01 Bi214 
661.46        7. 113.10   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.66       13.  61.87   1.46  2.078E-02   727.33   6.650  2.782E-01 Bi212 
787.60        7. 103.86   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.56        6. 111.53   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.86        4. 163.02   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.23       57.  16.83   1.22  1.779E-02   911.20  26.200  3.528E-01 Ac228 
969.25       42.  18.83   0.89  1.704E-02   968.96  15.900  4.451E-01 Ac228 
996.69        1. 779.62   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.26        1. 408.66   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.07       32.  28.64   0.57  1.535E-02  1120.29  14.910  4.007E-01 Bi214 
1172.55        2. 306.75   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.13        2. 407.65   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.58      634.   4.02   2.00  1.254E-02  1460.82  10.550  1.382E+01 K40   
1764.32       15.  28.41   1.94  1.069E-02  1764.49  15.310  2.642E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

207.04    51.91        31.        12. 1.491E+03  131.72   0.274  -      
307.80    77.12       101.        56. 1.854E+03   58.71   0.716  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.37    59.25        91.        -7.    -0.003   373.50   0.819s
Th-234    253.11    63.44       114.        10.     0.004   303.05   0.824s
Ac-228    372.66    93.35       125.        13.     0.005   242.61   0.858D
U-235     372.66    93.35       125.        13.     0.005   242.61   0.858D
Eu-152    487.42   122.07       102.       -12.    -0.004   246.57   0.890s
Eu-154    494.50   123.84        57.        27.     0.010    88.91   0.891s
U-235     572.98   143.47       101.         6.     0.002   452.81   0.915s
U-235     742.85   185.97       107.        24.     0.009   127.67   0.960s
Ra-226    742.94   185.99        81.        38.     0.014    81.62   0.394s
U-235     817.19   204.57        70.         7.     0.003   327.39   0.982s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.99   238.54       112.       172.     0.064    24.83   0.880 
Pb-214    964.98   241.54        61.        41.     0.015    61.35   0.523s
Tl-208   1106.65   276.98        70.        13.     0.005   184.49   1.057s
Pb-214   1178.55   294.97        64.        62.     0.023    45.83   0.473s
Pb-212   1197.61   299.73        64.        13.     0.005   158.59   1.080s
Ac-228   1351.20   338.15        26.        33.     0.012    57.56   0.764s
Eu-152   1375.15   344.14        64.       -11.    -0.004   222.49   1.125s
Pb-214   1405.84   351.82        50.       154.     0.057    21.77   1.142 
Pa-234   2278.77   570.10        22.         3.     0.001   469.39   1.333s
Tl-208   2331.40   583.27        21.        83.     0.031    29.32   1.014s
Bi-214   2435.42   609.27        39.       123.     0.046    24.02   1.395s
Cs-137   2644.20   661.46        28.         7.     0.003   226.21   1.409s
Eu-154   2882.69   721.08        27.        -5.    -0.002   298.49   1.458s
Bi-212   2909.03   727.66        27.        13.     0.005   123.74   1.461s
Bi-212   3148.84   787.60        21.         7.     0.002   207.72   1.504s
Tl-208   3440.81   860.56        18.         6.     0.002   223.06   1.557s
Eu-154   3504.22   876.41        18.        -2.    -0.001   508.60   1.566s
Pa-234   3522.05   880.86        21.         4.     0.002   326.05   1.571 
Ac-228   3643.57   911.23        10.        57.     0.021    33.65   1.223s
Pa-234   3781.86   945.78        30.        -2.    -0.001   763.78   1.614s
Eu-152   3864.75   966.49        34.        -5.    -0.002   359.95   1.625s
Ac-228   3875.80   969.25         7.        42.     0.015    37.66   0.894s
Eu-154   3985.61   996.69        16.         1.     0.000  1559.24   1.645s
Eu-154   4015.93  1004.26        15.         1.     0.001   817.32   1.650s
Eu-152   4447.81  1112.15        29.        -3.    -0.001   479.05   1.711s
Bi-214   4479.52  1120.07        18.        32.     0.012    57.29   0.574s
Co-60    4689.61  1172.55        27.         2.     0.001   613.50   1.744s
Eu-154   5096.37  1274.13        23.         2.     0.001   815.31   1.791s
Co-60    5325.87  1331.43        22.        -3.    -0.001   481.76   1.816s
K-40     5843.14  1460.58        28.       634.     0.235     8.04   1.998 
Bi-212   6485.96  1621.03         9.         0.     0.000  1764.78   1.910s
Bi-214   7060.20  1764.32        10.        15.     0.006    56.81   1.938s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8768E-01                                      5.12E+12             
911.20 3.528E-01  (  4.561E-02 1.68E+01 2.62E+01 G  
968.96 4.451E-01  (  6.658E-02 1.88E+01 1.59E+01 G  
338.32 2.361E-01 -   8.671E-02 2.88E+01 1.14E+01 G  

Energy duplication    
93.35 2.357E-01 -   4.589E-01 1.21E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -3.8861E-02                                      1.58E+05             
59.54-3.886E-02 ?(  1.172E-01 1.87E+02 3.59E+01 G  

Bi-212   N   3.6390E-01                                      5.12E+12             
727.33 2.782E-01 ?(  2.542E-01 6.19E+01 6.65E+00 G  
785.37 8.776E-01 ?(  1.393E+00 1.04E+02 1.11E+00 G  

1620.74-8.033E-02 -   1.152E+00 8.82E+02 1.51E+00 G  

Bi-214   N   3.5021E-01                                      5.84E+05             
609.31 3.336E-01 @(P 3.916E-02 1.20E+01 4.55E+01 G  

1120.29 4.007E-01  (P 1.253E-01 2.86E+01 1.49E+01 G  
1764.49 2.642E-01 - P 1.321E-01 2.84E+01 1.53E+01 G  

Co-60    T  -6.7636E-04                                      1.93E+03             
1332.49-6.138E-03 ?(  2.361E-02 2.41E+02 1.00E+02 G  
1173.23 4.793E-03 &(  2.369E-02 3.07E+02 9.98E+01 G  

Cs-137   I   1.0797E-02                                      1.10E+04             
661.66 1.080E-02 ?(  1.897E-02 1.13E+02 8.50E+01 G  

Eu-152   I  -3.3460E-02                                      4.94E+03             
344.28-3.346E-02 ?(  5.894E-02 1.11E+02 2.66E+01 G  
121.78-2.507E-02 +   4.950E-02 1.23E+02 2.84E+01 G  
778.90-5.949E-04 %   1.400E-01 1.43E+04 1.30E+01 G  
964.08-5.534E-02 +   1.586E-01 1.80E+02 1.45E+01 G  

1112.08-4.604E-02 +   1.768E-01 2.40E+02 1.34E+01 G  
1408.01-3.074E-03 %   8.836E-02 1.75E+03 2.09E+01 G  

Eu-154   I   1.6767E-02                                      3.14E+03             
873.18-3.140E-02 &(  1.272E-01 2.54E+02 1.22E+01 G  
123.07 3.961E-02  (  2.613E-02 4.45E+01 4.04E+01 G  

1274.43 1.009E-02 ?(  6.652E-02 4.08E+02 3.49E+01 G  
723.30-3.593E-02 +   8.442E-02 1.49E+02 2.00E+01 G  

1004.72 1.358E-02 ?(  8.943E-02 4.09E+02 1.79E+01 G  
996.25 1.231E-02 ?(  1.564E-01 7.80E+02 1.05E+01 G  

K-40     N   1.3818E+01                                      4.57E+11             
1460.82 1.382E+01  (P 2.708E-01 4.02E+00 1.06E+01 G  

Pa-234   N   2.6235E-02                                      1.63E+12             
131.30 0.000E+00 ?(  9.731E-02 1.00E+03 1.82E+01 G  
569.50 3.680E-02 &(  1.378E-01 2.35E+02 9.30E+00 G  
946.00-2.558E-02 +   1.583E-01 3.82E+02 1.35E+01 G  
880.52 6.235E-02  (  1.597E-01 1.63E+02 1.05E+01 G  
883.24 8.981E-03 &   2.015E-01 1.37E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.6727E-01                                      5.12E+12             
238.63 2.631E-01  (P 3.784E-02 1.24E+01 4.36E+01 G  
300.09 3.245E-01 &(P 4.463E-01 7.93E+01 3.18E+00 G  

Pb-214   N   3.6981E-01                                      5.84E+05             
351.93 3.675E-01  (P 3.908E-02 1.09E+01 3.56E+01 G  
295.22 2.530E-01 - P 7.684E-02 2.29E+01 1.84E+01 G  
242.00 3.810E-01  (P 1.684E-01 3.07E+01 7.27E+00 G  

Ra-226   N   6.4047E-01                                      5.84E+05             
186.21 6.405E-01  (  3.534E-01 4.08E+01 3.56E+00 G  

Th-234   N   4.2033E-01                                      1.63E+12             
63.30 4.203E-01  (  1.027E+00 1.52E+02 3.75E+00 G  
92.59-2.614E-03 &   4.409E-01 1.02E+04 4.34E+00 G  

Tl-208   N   1.1885E-01                                      5.12E+12             
583.19 1.166E-01  (  1.500E-02 1.47E+01 8.50E+01 G  
277.37 1.481E-01 &(  2.150E-01 9.22E+01 6.60E+00 G  
860.53 7.313E-02 &   1.248E-01 1.12E+02 1.24E+01 G  

U-235    N   3.1152E-02                                      2.57E+11             
143.77 3.345E-02 &(  1.229E-01 2.26E+02 1.09E+01 G  
205.32 9.205E-02 ?(  2.419E-01 1.64E+02 5.02E+00 G  
163.36-3.312E-03 %   2.899E-01 5.32E+03 5.08E+00 G  
185.72 2.535E-02  (  2.527E-02 6.38E+01 5.70E+01 G  

Energy duplication    
93.35 1.678E-01 ?   3.267E-01 1.21E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.25        91.        -7.    -0.003   373.50  -3.886E-02   
Th-234      63.44       114.        10.     0.004   303.05   4.203E-01   
U-235       93.35       125.        13.     0.005   242.61   1.678E-01   
Eu-152     122.07       102.       -12.    -0.004   246.57  -2.507E-02   
Eu-154     123.84        57.        27.     0.010    88.91   3.961E-02   
U-235      143.47       101.         6.     0.002   452.81   3.345E-02   
U-235      185.97       107.        24.     0.009   127.67   2.535E-02   
U-235      204.57        70.         7.     0.003   327.39   9.205E-02   
Eu-152     344.14        64.       -11.    -0.004   222.49  -3.346E-02   
Eu-154     721.08        27.        -5.    -0.002   298.49  -3.593E-02   
Bi-212     727.66        27.        13.     0.005   123.74   2.782E-01   
Bi-212     787.60        21.         7.     0.002   207.72   8.776E-01   
Eu-154     876.41        18.        -2.    -0.001   508.60  -3.140E-02   
Eu-152     966.49        34.        -5.    -0.002   359.95  -5.534E-02   
Eu-154     996.69        16.         1.     0.000  1559.24   1.231E-02   
Eu-154    1004.26        15.         1.     0.001   817.32   1.358E-02   
Eu-152    1112.15        29.        -3.    -0.001   479.05  -4.604E-02   
Co-60     1172.55        27.         2.     0.001   613.50   4.793E-03   
Eu-154    1274.13        23.         2.     0.001   815.31   1.009E-02   
Co-60     1331.43        22.        -3.    -0.001   481.76  -6.138E-03   
Bi-212    1621.03         9.         0.     0.000  1764.78  -8.033E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8768E-01    3.8768E-01   9.7906E-02    1.0186E-01  4.561E-02
Am-241 #A   -3.8855E-02   -3.8861E-02   1.4515E-01    1.4517E-01  1.172E-01
Bi-212 #     3.6390E-01    3.6390E-01   4.3994E-01    4.4033E-01  2.542E-01
Bi-214       3.5019E-01    3.5021E-01   8.9447E-02    9.0854E-02  3.916E-02
Co-60  #A   -6.6722E-04   -6.7636E-04   2.6380E-03    2.6381E-03  2.361E-02
Cs-137 #A    1.0771E-02    1.0797E-02   2.4423E-02    2.4428E-02  1.897E-02
Eu-152 #A   -3.3283E-02   -3.3460E-02   7.4443E-02    7.4468E-02  5.894E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_003.An1               

Eu-154 #A    1.6628E-02    1.6767E-02   1.4908E-02    1.4934E-02  1.272E-01
K-40         1.3818E+01    1.3818E+01   1.1449E+00    1.3392E+00  2.708E-01
Pa-234  A    2.6235E-02    2.6235E-02   8.5539E-02    8.5788E-02  9.731E-02
Pb-212       2.6727E-01    2.6727E-01   6.8646E-02    7.2117E-02  3.784E-02
Pb-214       3.6980E-01    3.6981E-01   8.3606E-02    8.6103E-02  3.908E-02
Ra-226       6.4044E-01    6.4047E-01   5.2276E-01    5.2456E-01  3.534E-01
Th-234 #A    4.2033E-01    4.2033E-01   1.2738E+00    1.2744E+00  1.027E+00
Tl-208       1.1885E-01    1.1885E-01   3.4853E-02    3.5688E-02  1.500E-02
U-235  #A    3.1152E-02    3.1152E-02   3.9772E-02    3.9822E-02  1.229E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.595E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5952778E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-007                Received:        03/04/13                      
Lab ID:          243753-007                    Prepared:        03/08/13 14:15                
Matrix:          Soil                          Analyzed:        04/11/13 11:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 14:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00152 U       0.140          0.115            0.9     
Bismuth-212                           0.593           0.362          0.186                    
Bismuth-214                           0.327           0.0718         0.0316                   
Cesium-137                            0 U             0.0230         0.0238           0.07    
Cobalt-60                            -0.00584 U       0.0287         0.0229           0.03    
Europium-152                          0.0326 U        0.0493         0.0403           0.1     
Europium-154                          0.0220 U        0.0645         0.141            0.2     
Lead-212                              0.262           0.0611         0.0351                   
Lead-214                              0.332           0.0678         0.0326                   
Potassium-40                         11.5             1.01           0.235                    
Protactinium-234                      0.0341 U        0.0428         0.0838                   
Radium-226 (By Bismuth-214)           0.327           0.0718         0.0316           0.2     
Thallium-208                          0.138           0.0330         0.0118                   
Thorium-232 (By Actinium-228)         0.433           0.0940         0.0459           0.9     
Thorium-234                           0.876           1.06           0.817                    
Uranium-235                           0.0332 U        0.0261         0.122            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-007                   Client ID : 12-PCT-319-007        

Seqnum : 1513145918005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_005                                Batch         : 196120                       Time      : 11-APR-2013 11:08     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 365 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00152          0.115       0.9       .13969           .13969           0.0013      u        

Bismuth-212                         0.593             0.186                 .36166           .36293           0           u        

Bismuth-214                         0.327             0.0316                .071803          .073326          -0.0069     u        

Cesium-137                          0                 0.0238      0.07      .022977          .022977          0           u        

Cobalt-60                           -0.00584          0.0229      0.03      .028705          .028706          -0.0086     u        

Europium-152                        0.0326            0.0403      0.1       .049335          .049371          0           u        

Europium-154                        0.0220            0.141       0.2       .064457          .064468          0.043       u        

Lead-212                            0.262             0.0351                .061076          .064815          0.029       u        

Lead-214                            0.332             0.0326                .067787          .070256          0.014       u        

Potassium-40                        11.5              0.235                 1.0136           1.1672           -0.31       u        

Protactinium-234                    0.0341            0.0838                .042836          .04367           0.027       u        

Radium-226 (By Bismuth-214)         0.327             0.0316      0.2       .071803          .073326          -0.0069     u        

Thallium-208                        0.138             0.0118                .032987          .034175          0.0062      u        

Thorium-232 (By Actinium-228)       0.433             0.0459      0.9       .093983          .099089          0.028       u        

Thorium-234                         0.876             0.817                 1.059            1.0623           0.26        u        

Uranium-235                         0.0332            0.122       0.18      .026065          .026153          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513145918005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-007          
Sample Description: 243753-007, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:02            Live Time: 2700   sec

Acquisition Time: 4/11/2013 11:08:29        Real Time: 2702   sec
Analysis Time: 4/11/2013 11:53           Dead Time: 0.09   %

Analysis Quantity: 3.650E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.333E-01      9.398E-02      9.909E-02      4.588E-02
Am-241    #AB   -1.516E-03      1.397E-01      1.397E-01      1.150E-01
Bi-212           5.934E-01      3.617E-01      3.629E-01      1.855E-01
Bi-214           3.270E-01      7.180E-02      7.333E-02      3.160E-02
Co-60     #AB   -5.841E-03      2.871E-02      2.871E-02      2.294E-02
Cs-137    #AB    0.000E+00      2.298E-02      2.298E-02      2.378E-02
Eu-152    #AB    3.260E-02      4.934E-02      4.937E-02      4.025E-02
Eu-154    #AB    2.204E-02      6.446E-02      6.447E-02      1.407E-01
K-40      #      1.151E+01      1.014E+00      1.167E+00      2.352E-01
Pa-234    #AB    3.413E-02      4.284E-02      4.367E-02      8.382E-02
Pb-212           2.623E-01      6.108E-02      6.481E-02      3.506E-02
Pb-214           3.317E-01      6.779E-02      7.026E-02      3.260E-02
Ra-226           7.643E-01      4.534E-01      4.564E-01      3.040E-01
Th-234    #      8.760E-01      1.059E+00      1.062E+00      8.172E-01
Tl-208           1.383E-01      3.299E-02      3.417E-02      1.181E-02
U-235     #AB    3.321E-02      2.607E-02      2.615E-02      1.221E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.536E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:37
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

Sample description                                             
243753-007, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_005.An1

Acquisition information
Start time:                 4/11/2013 11:08:29
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6500E+02) = 

7.4047E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1497

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.93       22.  60.44   0.82  1.866E-02    63.30   3.750  8.760E-01 Th234 

63.30   3.750  8.760E-01 Th234 
74.71       47.  30.56   0.84  2.826E-02
77.17       82.  20.64   0.84  3.010E-02
87.42       23.  56.19   0.53  3.679E-02
92.59        2. 743.14   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.075E-02 Ac228 
92.59   4.343  3.883E-02 Th234 
93.35   5.760  2.901E-02 U235  

92.97       48.  33.70   0.60  3.990E-02    93.35   5.760  5.704E-01 U235  
93.35   4.100  8.014E-01 Ac228 

93.02       41.  38.01   0.86  3.990E-02    93.35   5.760  4.936E-01 U235  
93.35   4.100  6.934E-01 Ac228 

122.83        4. 377.17   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.35        5. 301.51   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  6.743E-03 Eu154 
162.60        5. 285.63   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.071E-02 U235  
185.90       48.  29.66   0.35  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.643E-01 Ra226 
185.96       38.  39.24   0.96  4.819E-02   185.72  57.000  3.773E-02 U235  

186.21   3.555  6.055E-01 Ra226 
185.72  57.000  3.773E-02 U235  

238.49      188.  11.28   0.82  4.319E-02   238.63  43.600  2.656E-01 Pb212 
241.72       33.  42.02   0.46  4.285E-02   242.00   7.268  2.927E-01 Pb214 
278.19       19.  60.73   1.06  3.962E-02   277.37   6.600  2.011E-01 Tl208 
295.08       86.  18.69   1.02  3.814E-02   295.22  18.414  3.155E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.44       10. 106.95   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.27       75.  16.13   1.38  3.494E-02   338.32  11.400  5.151E-01 Ac228 
344.67       12.  75.68   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.80      160.   9.84   1.12  3.405E-02   351.93  35.600  3.480E-01 Pb214 
569.26        9.  84.59   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.30      104.  11.92   0.91  2.416E-02   583.19  85.000  1.383E-01 Tl208 
609.31      135.  10.34   1.31  2.345E-02   609.31  45.490  3.270E-01 Bi214 
727.57       30.  30.48   0.67  2.078E-02   727.33   6.650  5.934E-01 Bi212 
871.63        3. 216.31   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  4.081E-02 Eu154 
878.97        5. 136.93   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.17        4. 152.74   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.11       75.  14.48   1.25  1.779E-02   911.20  26.200  4.402E-01 Ac228 
968.75       36.  24.26   1.63  1.704E-02   968.96  15.900  3.634E-01 Ac228 

1120.61       12.  57.56   1.72  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1274.68        3. 196.81   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.549E-02 Eu154 
1407.85        3. 186.09   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.58      555.   4.25   2.00  1.254E-02  1460.82  10.550  1.151E+01 K40   
1764.23        8.  43.90   1.94  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.04    74.68        82.        29. 1.030E+03   93.41   0.593  -      s 
307.86    77.14       134.        71. 2.345E+03   56.17   0.714  -        
348.96    87.42        72.        23. 6.252E+02  112.37   0.530  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.10    62.93        80.        22.     0.008   120.89   0.824s
Th-234    369.61    92.59       162.         2.     0.001  1486.28   0.857s
U-235     372.66    93.35       103.        41.     0.015    76.03   0.858D
Ac-228    372.66    93.35        88.        48.     0.018    67.40   0.601D
Eu-152    490.47   122.83        90.         4.     0.001   754.34   0.890s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.57   123.35       102.         5.     0.002   603.02   0.891s
Pa-234    525.20   131.52       140.       -15.    -0.005   234.62   0.901s
U-235     649.43   162.60        87.         5.     0.002   571.25   0.936s
U-235     742.81   185.96        91.        38.     0.014    78.48   0.960s
Ra-226    742.56   185.90        66.        48.     0.018    59.32   0.346s
Pb-212    952.79   238.49       107.       182.     0.068    22.55   0.818 
Pb-214    965.67   241.72        81.        33.     0.012    84.04   0.456s
Tl-208   1111.50   278.19        58.        19.     0.007   121.46   1.057 
Pb-214   1179.02   295.08        66.        81.     0.030    37.38   1.022 
Pb-212   1196.44   299.44        64.        10.     0.004   213.90   1.080s
Ac-228   1351.68   338.27        27.        75.     0.028    32.25   1.376s
Eu-152   1377.26   344.67        33.        12.     0.004   151.35   1.125s
Pb-214   1405.77   351.80        38.       154.     0.057    19.68   1.119 
Pa-234   2275.38   569.26        25.         9.     0.003   169.18   1.333s
Tl-208   2331.56   583.30        14.       104.     0.038    23.84   0.912s
Bi-214   2435.57   609.31        28.       127.     0.047    20.69   1.311 
Eu-154   2888.69   722.58        30.        -2.    -0.001   695.11   1.458s
Bi-212   2908.67   727.57        16.        30.     0.011    60.95   0.673s
Eu-154   3485.11   871.63        24.         3.     0.001   432.62   1.566s
Pa-234   3514.47   878.97        20.         5.     0.002   273.86   1.571s
Pa-234   3531.30   883.17        21.         4.     0.002   305.48   1.573s
Ac-228   3643.11   911.11        11.        75.     0.028    28.97   1.245 
Pa-234   3777.56   944.71        26.        -5.    -0.002   317.13   1.614s
Ac-228   3873.79   968.75        20.        36.     0.013    48.52   1.628 
Eu-154   4012.69  1003.46        27.        -3.    -0.001   505.36   1.650s
Eu-152   4450.74  1112.88        25.        -1.     0.000  1255.29   1.711s
Bi-214   4481.67  1120.61        29.        12.     0.005   115.11   1.716s
Eu-154   5098.59  1274.68        13.         3.     0.001   393.63   1.791s
Co-60    5330.66  1332.63        23.        -3.    -0.001   491.44   1.816s
Eu-152   5631.94  1407.85        13.         3.     0.001   372.19   1.845s
K-40     5843.15  1460.58        24.       555.     0.206     8.51   1.997s
Bi-214   7059.84  1764.23        14.         8.     0.003    87.80   1.938s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3332E-01                                      5.12E+12             
911.20 4.402E-01  (  4.588E-02 1.45E+01 2.62E+01 G  
968.96 3.634E-01 ?(  1.054E-01 2.43E+01 1.59E+01 G  
338.32 5.151E-01  (  8.368E-02 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 8.014E-01 +   3.669E-01 3.37E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.5157E-03                                      1.58E+05             
59.54-1.516E-03 &(  1.150E-01 4.61E+03 3.59E+01 G  

Bi-212   N   5.9336E-01                                      5.12E+12             
727.33 5.934E-01  (  1.855E-01 3.05E+01 6.65E+00 G  
785.37 0.000E+00 &   1.405E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.587E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.2696E-01                                      5.84E+05             
609.31 3.270E-01  (P 3.160E-02 1.03E+01 4.55E+01 G  

1120.29 1.494E-01 - P 1.514E-01 5.76E+01 1.49E+01 G  
1764.49 1.396E-01 - P 1.478E-01 4.39E+01 1.53E+01 G  

Co-60    T  -5.8411E-03                                      1.93E+03             
1332.49-5.841E-03 ?(  2.294E-02 2.46E+02 1.00E+02 G  
1173.23 0.000E+00 +   2.164E-02 1.00E+03 9.98E+01 G  

Eu-152   I   3.2597E-02                                      4.94E+03             
344.28 3.501E-02 &(  4.025E-02 7.57E+01 2.66E+01 G  
121.78 7.198E-03 -   4.429E-02 3.77E+02 2.84E+01 G  
778.90-1.449E-04 &   1.212E-01 5.08E+04 1.30E+01 G  
964.08-8.667E-03 %   1.795E-01 1.26E+03 1.45E+01 G  

1112.08-1.506E-02 -   1.540E-01 6.28E+02 1.34E+01 G  
1408.01 2.952E-02 ?(  8.585E-02 1.86E+02 2.09E+01 G  

Eu-154   I   2.2041E-02                                      3.14E+03             
873.18 4.081E-02 ?(  1.407E-01 2.16E+02 1.22E+01 G  
123.07 6.743E-03 -   3.311E-02 3.02E+02 4.04E+01 G  

1274.43 1.549E-02 ?(  4.780E-02 1.97E+02 3.49E+01 G  
723.30-1.510E-02 &   8.490E-02 3.48E+02 2.00E+01 G  

1004.72-2.764E-02 +   1.120E-01 2.53E+02 1.79E+01 G  
996.25 0.000E+00 &   2.403E-01 1.00E+03 1.05E+01 G  

K-40     N   1.1514E+01                                      4.57E+11             
1460.82 1.151E+01 @(P 2.352E-01 4.25E+00 1.06E+01 G  

Pa-234   N   3.4133E-02                                      1.63E+12             
131.30-4.449E-02 ?(  8.382E-02 1.17E+02 1.82E+01 G  
569.50 1.097E-01 &(  1.407E-01 8.46E+01 9.30E+00 G  
946.00-5.533E-02 +   1.383E-01 1.59E+02 1.35E+01 G  
880.52 7.041E-02 ?(  1.500E-01 1.37E+02 1.05E+01 G  
883.24 6.993E-02 ?(  1.674E-01 1.53E+02 9.70E+00 G  

Pb-212   N   2.6234E-01                                      5.12E+12             
238.63 2.656E-01  (P 3.506E-02 1.13E+01 4.36E+01 G  
300.09 2.181E-01 ?(P 4.264E-01 1.07E+02 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:37
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.3169E-01                                      5.84E+05             
351.93 3.480E-01  (P 3.260E-02 9.84E+00 3.56E+01 G  
295.22 3.155E-01  (P 7.406E-02 1.87E+01 1.84E+01 G  
242.00 2.927E-01  (P 1.844E-01 4.20E+01 7.27E+00 G  

Ra-226   N   7.6431E-01                                      5.84E+05             
186.21 7.643E-01  (  3.040E-01 2.97E+01 3.56E+00 G  

Th-234   N   8.7601E-01                                      1.63E+12             
63.30 8.760E-01  (  8.172E-01 6.04E+01 3.75E+00 G  
92.59 3.883E-02 -   4.737E-01 7.43E+02 4.34E+00 G  

Tl-208   N   1.3834E-01                                      5.12E+12             
583.19 1.383E-01 @(  1.181E-02 1.19E+01 8.50E+01 G  
277.37 2.011E-01 +   1.864E-01 6.07E+01 6.60E+00 G  
860.53 0.000E+00 &   1.264E-01 1.00E+03 1.24E+01 G  

U-235    N   3.3212E-02                                      2.57E+11             
143.77 1.540E-03 %(  1.221E-01 4.81E+03 1.09E+01 G  
205.32 1.639E-02 &   2.846E-01 1.06E+03 5.02E+00 G  
163.36 5.071E-02 ?(  2.355E-01 2.86E+02 5.08E+00 G  
185.72 3.773E-02  (  2.220E-02 3.92E+01 5.70E+01 G  

Energy duplication    
93.35 4.936E-01     2.821E-01 3.80E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_005.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.93        80.        22.     0.008   120.89   8.760E-01   
Th-234      92.59       162.         2.     0.001  1486.28   3.883E-02   
U-235       93.35       103.        41.     0.015    76.03   4.936E-01   
Eu-152     122.83        90.         4.     0.001   754.34   7.198E-03   
Eu-154     123.35       102.         5.     0.002   603.02   6.743E-03   
Pa-234     131.52       140.       -15.    -0.005   234.62  -4.449E-02   
U-235      162.60        87.         5.     0.002   571.25   5.071E-02   
U-235      185.96        91.        38.     0.014    78.48   3.773E-02   
Eu-152     344.67        33.        12.     0.004   151.35   3.501E-02   
Pa-234     569.26        25.         9.     0.003   169.18   1.097E-01   
Eu-154     722.58        30.        -2.    -0.001   695.11  -1.510E-02   
Eu-154     871.63        24.         3.     0.001   432.62   4.081E-02   
Pa-234     878.97        20.         5.     0.002   273.86   7.041E-02   
Pa-234     883.17        21.         4.     0.002   305.48   6.993E-02   
Pa-234     944.71        26.        -5.    -0.002   317.13  -5.533E-02   
Eu-154    1003.46        27.        -3.    -0.001   505.36  -2.764E-02   
Eu-152    1112.88        25.        -1.     0.000  1255.29  -1.506E-02   
Eu-154    1274.68        13.         3.     0.001   393.63   1.549E-02   
Co-60     1332.63        23.        -3.    -0.001   491.44  -5.841E-03   
Eu-152    1407.85        13.         3.     0.001   372.19   2.952E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3332E-01    4.3332E-01   9.3983E-02    9.9089E-02  4.588E-02
Am-241 #A   -1.5155E-03   -1.5157E-03   1.3969E-01    1.3969E-01  1.150E-01
Bi-212       5.9336E-01    5.9336E-01   3.6166E-01    3.6293E-01  1.855E-01
Bi-214       3.2695E-01    3.2696E-01   7.1803E-02    7.3326E-02  3.160E-02
Co-60  #A   -5.7620E-03   -5.8411E-03   2.8705E-02    2.8706E-02  2.294E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2977E-02    2.2977E-02  2.378E-02
Eu-152 #A    3.2424E-02    3.2597E-02   4.9335E-02    4.9371E-02  4.025E-02
Eu-154 #A    2.1857E-02    2.2041E-02   6.4457E-02    6.4468E-02  1.407E-01
K-40   #     1.1514E+01    1.1514E+01   1.0136E+00    1.1672E+00  2.352E-01
Pa-234 #A    3.4133E-02    3.4133E-02   4.2836E-02    4.3670E-02  8.382E-02
Pb-212       2.6234E-01    2.6234E-01   6.1076E-02    6.4815E-02  3.506E-02
Pb-214       3.3167E-01    3.3169E-01   6.7787E-02    7.0256E-02  3.260E-02
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Ra-226       7.6427E-01    7.6431E-01   4.5342E-01    4.5637E-01  3.040E-01
Th-234 #     8.7601E-01    8.7601E-01   1.0590E+00    1.0623E+00  8.172E-01
Tl-208       1.3834E-01    1.3834E-01   3.2987E-02    3.4175E-02  1.181E-02
U-235  #A    3.3212E-02    3.3212E-02   2.6065E-02    2.6153E-02  1.221E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.436E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4363878E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-008                Received:        03/04/13                      
Lab ID:          243753-008                    Prepared:        03/08/13 14:22                
Matrix:          Soil                          Analyzed:        04/11/13 10:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:56                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0000509 U       0.158         0.130             0.9    
Bismuth-212                          0.266             0.325         0.238                    
Bismuth-214                          0.512             0.0886        0.0311                   
Cesium-137                           0.00702 U         0.0256        0.0204            0.07   
Cobalt-60                           -0.00204 U         0.0245        0.0199            0.03   
Europium-152                         0.0308 U          0.0515        0.0525            0.1    
Europium-154                         0.00908 U         0.0396        0.159             0.2    
Lead-212                             0.329             0.0659        0.0369                   
Lead-214                             0.417             0.0817        0.0373                   
Potassium-40                         9.90              1.07          0.337                    
Protactinium-234                     0.0378 U          0.0914        0.0846                   
Radium-226 (By Bismuth-214)          0.512             0.0886        0.0311            0.2    
Thallium-208                         0.161             0.0380        0.0146                   
Thorium-232 (By Actinium-228)        0.424             0.105         0.0612            0.9    
Thorium-234                          0.483 U           0.433         0.813                    
Uranium-235                          0.0483 U          0.0265        0.135             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-008                   Client ID : 12-PCT-319-008        

Seqnum : 1513145918004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_004                                Batch         : 196120                       Time      : 11-APR-2013 10:03     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 349 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0000509        0.130       0.9       .15783           .15783           0.0013      u        

Bismuth-212                         0.266             0.238                 .32474           .32503           0           u        

Bismuth-214                         0.512             0.0311                .088617          .091625          -0.0069     u        

Cesium-137                          0.00702           0.0204      0.07      .02561           .025612          0           u        

Cobalt-60                           -0.00204          0.0199      0.03      .024537          .024537          -0.0086     u        

Europium-152                        0.0308            0.0525      0.1       .051489          .051519          0           u        

Europium-154                        0.00908           0.159       0.2       .039561          .039564          0.043       u        

Lead-212                            0.329             0.0369                .065856          .071253          0.029       u        

Lead-214                            0.417             0.0373                .081699          .084932          0.014       u        

Potassium-40                        9.90              0.337                 1.0684           1.1785           -0.31       u        

Protactinium-234                    0.0378            0.0846                .091401          .091885          0.027       u        

Radium-226 (By Bismuth-214)         0.512             0.0311      0.2       .088617          .091625          -0.0069     u        

Thallium-208                        0.161             0.0146                .037991          .03938           0.0062      u        

Thorium-232 (By Actinium-228)       0.424             0.0612      0.9       .10476           .10917           0.028       u        

Thorium-234                         0.483             0.813                 .43282           .43523           0.26        u        

Uranium-235                         0.0483            0.135       0.18      .026511          .026692          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513145918004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-008          
Sample Description: 243753-008, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:56            Live Time: 2700   sec

Acquisition Time: 4/11/2013 10:03:55        Real Time: 2702   sec
Analysis Time: 4/11/2013 10:49           Dead Time: 0.09   %

Analysis Quantity: 3.490E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.237E-01      1.048E-01      1.092E-01      6.117E-02
Am-241    #AB   -5.093E-05      1.578E-01      1.578E-01      1.300E-01
Bi-212    #      2.657E-01      3.247E-01      3.250E-01      2.376E-01
Bi-214           5.121E-01      8.862E-02      9.162E-02      3.109E-02
Co-60     #AB   -2.043E-03      2.454E-02      2.454E-02      1.992E-02
Cs-137    #AB    7.021E-03      2.561E-02      2.561E-02      2.040E-02
Eu-152    #AB    3.079E-02      5.149E-02      5.152E-02      5.247E-02
Eu-154    #AB    9.078E-03      3.956E-02      3.956E-02      1.593E-01
K-40             9.897E+00      1.068E+00      1.178E+00      3.374E-01
Pa-234    #AB    3.785E-02      9.140E-02      9.189E-02      8.455E-02
Pb-212           3.289E-01      6.586E-02      7.125E-02      3.691E-02
Pb-214           4.170E-01      8.170E-02      8.493E-02      3.734E-02
Ra-226    #      1.213E+00      5.224E-01      5.289E-01      3.162E-01
Th-234    #AB    4.831E-01      4.328E-01      4.352E-01      8.131E-01
Tl-208           1.606E-01      3.799E-02      3.938E-02      1.455E-02
U-235     #AB    4.830E-02      2.651E-02      2.669E-02      1.348E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.383E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_004.An1               

Sample description                                             
243753-008, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_004.An1

Acquisition information
Start time:                 4/11/2013 10:03:55
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4900E+02) = 

7.7441E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1794

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
64.35        8. 162.30   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.120E-01 Th234 
74.84       70.  22.64   0.84  2.837E-02
77.17      115.  14.49   0.84  3.011E-02
93.07       40.  36.10   0.36  3.977E-02    92.59   4.343  6.767E-01 Th234 

93.35   4.100  7.101E-01 Ac228 
93.35   5.760  5.055E-01 U235  
93.35   5.760  5.055E-01 U235  

122.35        7. 217.90   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.48        8. 203.08   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.01        7. 191.28   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.634E-02 U235  
185.81       72.  21.53   0.86  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.213E+00 Ra226 
185.72  57.000  7.560E-02 U235  

186.05       53.  27.44   0.96  4.819E-02   185.72  57.000  5.499E-02 U235  
186.21   3.555  8.825E-01 Ra226 

205.25       12. 112.51   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.427E-01 U235  

238.55      222.   9.74   0.98  4.318E-02   238.63  43.600  3.289E-01 Pb212 
241.72       26.  63.55   1.02  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.30        7. 190.02   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.13      140.  11.53   0.71  3.814E-02   295.22  18.414  5.522E-01 Pb214 
300.51       21.  49.44   0.47  3.774E-02   300.09   3.180  5.048E-01 Pb212 
337.80       81.  21.69   1.10  3.494E-02   338.32  11.400  5.833E-01 Ac228 
351.75      182.   9.48   0.90  3.405E-02   351.93  35.600  4.170E-01 Pb214 
569.81        2. 324.53   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.22      115.  11.83   1.25  2.416E-02   583.19  85.000  1.606E-01 Tl208 
609.41      189.   8.30   1.43  2.345E-02   609.31  45.490  4.877E-01 Bi214 
661.94        5. 182.39   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.26       13.  61.11   1.46  2.078E-02   727.33   6.650  2.654E-01 Bi212 
860.26       19.  36.84   0.56  1.851E-02   860.53  12.400  2.374E-01 Tl208 
880.68        6. 120.76   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25       63.  18.04   0.34  1.779E-02   911.20  26.200  3.865E-01 Ac228 
946.30        2. 296.71   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.45        9. 107.34   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.72       35.  24.07   0.72  1.704E-02   968.96  15.900  3.706E-01 Ac228 

1005.09        3. 235.64   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1113.58        3. 184.07   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1119.78       47.  16.84   0.36  1.535E-02  1120.29  14.910  5.864E-01 Bi214 
1274.84        1. 517.95   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.82        3. 180.16   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.69      476.   5.18   1.81  1.254E-02  1460.82  10.550  9.897E+00 K40   
1620.97        2. 294.13   1.91  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.01       15.  25.95   1.94  1.069E-02  1764.49  15.310  2.663E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.62    74.83       107.        54. 1.914E+03   61.45   0.767  -      s 
307.92    77.15        89.       102. 3.384E+03   33.37   0.826  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    256.78    64.35        72.         8.     0.003   324.60   0.824s
Th-234    371.75    93.12       124.        38.     0.014    89.59   0.857s
Ac-228    372.66    93.35        82.        40.     0.015    72.20   0.359D
U-235     372.66    93.35       117.        37.     0.014    88.03   0.858D
Eu-152    483.85   121.17       110.        -8.    -0.003   371.96   0.890s
Eu-154    488.54   122.35       107.         7.     0.003   435.80   0.891s
Pa-234    525.04   131.48       130.         8.     0.003   406.17   0.901s
U-235     573.65   143.64       122.        -8.    -0.003   387.96   0.915s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     647.06   162.01        79.         7.     0.002   382.55   0.936s
U-235     743.15   186.05        78.        53.     0.020    54.89   0.960s
Ra-226    742.20   185.81        66.        72.     0.027    43.06   0.864s
U-235     819.92   205.25        79.        12.     0.004   225.02   0.982s
Pb-212    953.02   238.55       108.       216.     0.080    19.49   0.978 
Pb-214    965.69   241.72       147.        26.     0.010   127.11   1.020s
Tl-208   1107.92   277.30        82.         7.     0.003   380.05   1.057s
Pb-214   1179.19   295.13        47.       135.     0.050    23.06   0.714s
Pb-212   1200.72   300.51        42.        21.     0.008    98.88   0.468s
Ac-228   1349.78   337.80        69.        81.     0.030    43.38   1.105 
Eu-152   1374.07   343.87        51.        -6.    -0.002   368.84   1.125s
Pb-214   1405.58   351.75        46.       176.     0.065    18.95   0.897 
Pa-234   2277.58   569.81        31.         2.     0.001   649.06   1.333s
Tl-208   2331.24   583.22        20.       115.     0.043    23.65   1.253 
Bi-214   2435.97   609.41        25.       181.     0.067    16.59   1.428 
Cs-137   2646.13   661.94        33.         5.     0.002   364.78   1.409s
Eu-154   2895.89   724.38        47.        -8.    -0.003   250.24   1.458s
Bi-212   2907.43   727.26        24.        13.     0.005   122.23   1.461s
Eu-152   3108.80   777.59        25.        -2.    -0.001   823.64   1.499s
Bi-212   3138.53   785.02        34.        -3.    -0.001   576.03   1.504s
Tl-208   3439.58   860.26        10.        19.     0.007    73.68   0.561s
Eu-154   3488.60   872.50        28.        -1.     0.000  1418.84   1.566s
Pa-234   3521.31   880.68        20.         6.     0.002   241.51   1.571s
Pa-234   3531.04   883.11        27.        -3.    -0.001   447.45   1.573s
Ac-228   3643.67   911.25        18.        63.     0.023    36.08   0.336s
Pa-234   3783.93   946.30        16.         2.     0.001   593.42   1.614s
Eu-152   3856.58   964.45        40.         9.     0.003   214.67   1.625s
Ac-228   3873.66   968.72        12.        35.     0.013    48.15   0.720s
Eu-154   4019.25  1005.09        19.         3.     0.001   471.29   1.650s
Eu-152   4453.52  1113.58        16.         3.     0.001   368.14   1.711s
Bi-214   4478.35  1119.78         7.        47.     0.017    33.68   0.357s
Eu-154   5099.21  1274.84        19.         1.     0.000  1035.91   1.791s
Co-60    5320.36  1330.06        16.        -1.     0.000  1201.10   1.816s
Eu-152   5631.80  1407.82        15.         3.     0.001   360.33   1.845 
K-40     5843.59  1460.69        45.       456.     0.169    10.35   1.811 
Bi-212   6485.74  1620.97        10.         2.     0.001   588.25   1.910s
Bi-214   7058.95  1764.01         8.        15.     0.006    51.90   1.938s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2370E-01                                      5.12E+12             
911.20 3.865E-01  (  6.117E-02 1.80E+01 2.62E+01 G  
968.96 3.706E-01  (  8.546E-02 2.41E+01 1.59E+01 G  
338.32 5.833E-01  (  1.394E-01 2.17E+01 1.14E+01 G  

Energy duplication    
93.35 7.101E-01 +   3.711E-01 3.61E+01 4.10E+00 XA 

Am-241   I  -5.0931E-05                                      1.58E+05             
59.54-5.093E-05 %(  1.300E-01 1.55E+05 3.59E+01 G  

Bi-212   N   2.6569E-01                                      5.12E+12             
727.33 2.654E-01  (  2.376E-01 6.11E+01 6.65E+00 G  
785.37-3.850E-01 -   1.789E+00 2.88E+02 1.11E+00 G  

1620.74 2.669E-01 ?(  1.246E+00 2.94E+02 1.51E+00 G  

Bi-214   N   5.1205E-01                                      5.84E+05             
609.31 4.877E-01  (P 3.109E-02 8.30E+00 4.55E+01 G  

1120.29 5.864E-01  (P 7.834E-02 1.68E+01 1.49E+01 G  
1764.49 2.663E-01 - P 1.151E-01 2.60E+01 1.53E+01 G  

Co-60    T  -2.0429E-03                                      1.93E+03             
1332.49-2.043E-03 &(  1.992E-02 6.01E+02 1.00E+02 G  
1173.23-1.017E-03 &   1.977E-02 1.19E+03 9.98E+01 G  

Cs-137   I   7.0207E-03                                      1.10E+04             
661.66 7.021E-03 ?(  2.040E-02 1.82E+02 8.50E+01 G  

Eu-152   I   3.0788E-02                                      4.94E+03             
344.28-1.774E-02 &(  5.247E-02 1.84E+02 2.66E+01 G  
121.78-1.703E-02 &   5.124E-02 1.86E+02 2.84E+01 G  
778.90-1.958E-02 &   1.306E-01 4.12E+02 1.30E+01 G  
964.08 1.016E-01  (  1.705E-01 1.07E+02 1.45E+01 G  

1112.08 4.522E-02 &(  1.308E-01 1.84E+02 1.34E+01 G  
1408.01 3.415E-02 ?(  9.633E-02 1.80E+02 2.09E+01 G  

Eu-154   I   9.0779E-03                                      3.14E+03             
873.18-1.376E-02 ?(  1.593E-01 7.09E+02 1.22E+01 G  
123.07 1.002E-02 &(  3.543E-02 2.18E+02 4.04E+01 G  

1274.43 7.176E-03 ?(  6.028E-02 5.18E+02 3.49E+01 G  
723.30-5.604E-02 +   1.109E-01 1.25E+02 2.00E+01 G  

1004.72 2.621E-02 ?(  9.830E-02 2.36E+02 1.79E+01 G  
996.25 3.033E-03 %   1.721E-01 3.45E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.8968E+00                                      4.57E+11             
1460.82 9.897E+00  (P 3.374E-01 5.18E+00 1.06E+01 G  

Pa-234   N   3.7845E-02                                      1.63E+12             
131.30 2.566E-02 &(  8.455E-02 2.03E+02 1.82E+01 G  
569.50 3.100E-02 &(  1.625E-01 3.25E+02 9.30E+00 G  
946.00 2.396E-02 ?(  1.137E-01 2.97E+02 1.35E+01 G  
880.52 8.288E-02 ?(  1.543E-01 1.21E+02 1.05E+01 G  
883.24-5.493E-02 +   1.964E-01 2.24E+02 9.70E+00 G  

Pb-212   N   3.2893E-01                                      5.12E+12             
238.63 3.289E-01  (P 3.691E-02 9.74E+00 4.36E+01 G  
300.09 5.048E-01 + P 3.603E-01 4.94E+01 3.18E+00 G  

Pb-214   N   4.1702E-01                                      5.84E+05             
351.93 4.170E-01  (P 3.734E-02 9.48E+00 3.56E+01 G  
295.22 5.522E-01 + P 6.513E-02 1.15E+01 1.84E+01 G  
242.00 2.365E-01 - P 2.603E-01 6.36E+01 7.27E+00 G  

Ra-226   N   1.2133E+00                                      5.84E+05             
186.21 1.213E+00 *(  3.162E-01 2.15E+01 3.56E+00 G  

Th-234   N   4.8312E-01                                      1.63E+12             
63.30 3.120E-01 &(  8.131E-01 1.62E+02 3.75E+00 G  
92.59 6.309E-01  (  4.338E-01 4.48E+01 4.34E+00 G  

Tl-208   N   1.6060E-01                                      5.12E+12             
583.19 1.606E-01  (  1.455E-02 1.18E+01 8.50E+01 G  
277.37 7.537E-02 -   2.312E-01 1.90E+02 6.60E+00 G  
860.53 2.374E-01 +   9.207E-02 3.68E+01 1.24E+01 G  

U-235    N   4.8300E-02                                      2.57E+11             
143.77-4.288E-02 ?(  1.348E-01 1.94E+02 1.09E+01 G  
205.32 1.427E-01 ?(  2.553E-01 1.13E+02 5.02E+00 G  
163.36 7.634E-02 ?(  2.356E-01 1.91E+02 5.08E+00 G  
185.72 5.499E-02 *(  2.150E-02 2.74E+01 5.70E+01 G  

Energy duplication    
93.35 4.668E-01     3.143E-01 4.40E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      64.35        72.         8.     0.003   324.60   3.120E-01   
Th-234      93.12       124.        38.     0.014    89.59   6.309E-01   
U-235       93.35       117.        37.     0.014    88.03   4.668E-01   
Eu-152     121.17       110.        -8.    -0.003   371.96  -1.703E-02   
Eu-154     122.35       107.         7.     0.003   435.80   1.002E-02   
Pa-234     131.48       130.         8.     0.003   406.17   2.566E-02   
U-235      143.64       122.        -8.    -0.003   387.96  -4.288E-02   
U-235      162.01        79.         7.     0.002   382.55   7.634E-02   
U-235      186.05        78.        53.     0.020    54.89   5.499E-02   
U-235      205.25        79.        12.     0.004   225.02   1.427E-01   
Eu-152     343.87        51.        -6.    -0.002   368.84  -1.774E-02   
Pa-234     569.81        31.         2.     0.001   649.06   3.100E-02   
Cs-137     661.94        33.         5.     0.002   364.78   7.021E-03   
Eu-154     724.38        47.        -8.    -0.003   250.24  -5.604E-02   
Bi-212     727.26        24.        13.     0.005   122.23   2.654E-01   
Eu-152     777.59        25.        -2.    -0.001   823.64  -1.958E-02   
Bi-212     785.02        34.        -3.    -0.001   576.03  -3.850E-01   
Eu-154     872.50        28.        -1.     0.000  1418.84  -1.376E-02   
Pa-234     880.68        20.         6.     0.002   241.51   8.288E-02   
Pa-234     883.11        27.        -3.    -0.001   447.45  -5.493E-02   
Pa-234     946.30        16.         2.     0.001   593.42   2.396E-02   
Eu-152     964.45        40.         9.     0.003   214.67   1.016E-01   
Eu-154    1005.09        19.         3.     0.001   471.29   2.621E-02   
Eu-152    1113.58        16.         3.     0.001   368.14   4.522E-02   
Eu-154    1274.84        19.         1.     0.000  1035.91   7.176E-03   
Co-60     1330.06        16.        -1.     0.000  1201.10  -2.043E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1407.82        15.         3.     0.001   360.33   3.415E-02   
Bi-212    1620.97        10.         2.     0.001   588.25   2.669E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.2370E-01    4.2370E-01   1.0476E-01    1.0917E-01  6.117E-02
Am-241 #A   -5.0923E-05   -5.0931E-05   1.5783E-01    1.5783E-01  1.300E-01
Bi-212 #     2.6569E-01    2.6569E-01   3.2474E-01    3.2503E-01  2.376E-01
Bi-214       5.1203E-01    5.1205E-01   8.8617E-02    9.1625E-02  3.109E-02
Co-60  #A   -2.0153E-03   -2.0429E-03   2.4537E-02    2.4537E-02  1.992E-02
Cs-137 #A    7.0040E-03    7.0207E-03   2.5610E-02    2.5612E-02  2.040E-02
Eu-152 #A    3.0625E-02    3.0788E-02   5.1489E-02    5.1519E-02  5.247E-02
Eu-154 #A    9.0024E-03    9.0779E-03   3.9561E-02    3.9564E-02  1.593E-01
K-40         9.8968E+00    9.8968E+00   1.0684E+00    1.1785E+00  3.374E-01
Pa-234 #A    3.7845E-02    3.7845E-02   9.1401E-02    9.1885E-02  8.455E-02
Pb-212       3.2893E-01    3.2893E-01   6.5856E-02    7.1253E-02  3.691E-02
Pb-214       4.1700E-01    4.1702E-01   8.1699E-02    8.4932E-02  3.734E-02
Ra-226 #     1.2132E+00    1.2133E+00   5.2241E-01    5.2885E-01  3.162E-01
Th-234 #A    4.8312E-01    4.8312E-01   4.3282E-01    4.3523E-01  8.131E-01
Tl-208       1.6060E-01    1.6060E-01   3.7991E-02    3.9380E-02  1.455E-02
U-235  #A    4.8300E-02    4.8300E-02   2.6511E-02    2.6692E-02  1.348E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.295E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.2952385E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-009                Received:        03/04/13                      
Lab ID:          243753-009                    Prepared:        03/08/13 14:26                
Matrix:          Soil                          Analyzed:        04/11/13 10:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00331 U       0.152          0.125            0.9     
Bismuth-212                           0.556           0.466          0.275                    
Bismuth-214                           0.537           0.107          0.0440                   
Cesium-137                            0 U             0.0205         0.0374           0.07    
Cobalt-60                             0.0102 U        0.0154         0.0266           0.03    
Europium-152                          0.0569          0.0890         0.0516           0.1     
Europium-154                          0.00518 U       0.0275         0.133            0.2     
Lead-212                              0.488           0.0780         0.0400                   
Lead-214                              0.585           0.0995         0.0461                   
Potassium-40                         12.9             1.15           0.187                    
Protactinium-234                     -0.0180 U        0.115          0.0941                   
Radium-226 (By Bismuth-214)           0.537           0.107          0.0440           0.2     
Thallium-208                          0.182           0.0418         0.0166                   
Thorium-232 (By Actinium-228)         0.706           0.137          0.0807           0.9     
Thorium-234                           0.370 U         0.340          1.08                     
Uranium-235                           0.0794 U        0.0472         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-009                   Client ID : 12-PCT-319-009        

Seqnum : 1503145888004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130411_004                                Batch         : 196120                       Time      : 11-APR-2013 10:03     

Cal    : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00331           0.125       0.9       .15157           .15157           0.0013      u        

Bismuth-212                         0.556             0.275                 .46558           .46645           0           u        

Bismuth-214                         0.537             0.0440                .10677           .10952           -0.0069     u        

Cesium-137                          0                 0.0374      0.07      .020501          .020501          0           u        

Cobalt-60                           0.0102            0.0266      0.03      .015435          .015442          -0.0086     u        

Europium-152                        0.0569            0.0516      0.1       .089024          .089083          0           u        

Europium-154                        0.00518           0.133       0.2       .027496          .027498          0.043       u        

Lead-212                            0.488             0.0400                .078001          .087823          0.029       u        

Lead-214                            0.585             0.0461                .099452          .10464           0.014       u        

Potassium-40                        12.9              0.187                 1.1501           1.3192           -0.31       u        

Protactinium-234                    -0.0180           0.0941                .11521           .11529           0.027       u        

Radium-226 (By Bismuth-214)         0.537             0.0440      0.2       .10677           .10952           -0.0069     u        

Thallium-208                        0.182             0.0166                .041771          .043395          0.0062      u        

Thorium-232 (By Actinium-228)       0.706             0.0807      0.9       .13702           .14626           0.028       u        

Thorium-234                         0.370             1.08                  .34029           .34208           0.26        u        

Uranium-235                         0.0794            0.150       0.18      .047247          .047522          0.044       u        

u=use  

Page 1 of 1                                                                                                             1503145888004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-009          
Sample Description: 243753-009, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:43            Live Time: 2700   sec

Acquisition Time: 4/11/2013 10:03:03        Real Time: 2702   sec
Analysis Time: 4/11/2013 10:48           Dead Time: 0.06   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.061E-01      1.370E-01      1.463E-01      8.073E-02
Am-241    #AB    3.310E-03      1.516E-01      1.516E-01      1.247E-01
Bi-212           5.561E-01      4.656E-01      4.664E-01      2.747E-01
Bi-214           5.369E-01      1.068E-01      1.095E-01      4.397E-02
Co-60     #AB    1.025E-02      1.543E-02      1.544E-02      2.655E-02
Cs-137    #AB    0.000E+00      2.050E-02      2.050E-02      3.736E-02
Eu-152    #      5.693E-02      8.902E-02      8.908E-02      5.159E-02
Eu-154    #AB    5.179E-03      2.750E-02      2.750E-02      1.326E-01
K-40             1.286E+01      1.150E+00      1.319E+00      1.873E-01
Pa-234    #AB   -1.797E-02      1.152E-01      1.153E-01      9.407E-02
Pb-212           4.880E-01      7.800E-02      8.782E-02      3.997E-02
Pb-214           5.847E-01      9.945E-02      1.046E-01      4.606E-02
Ra-226    #      1.532E+00      6.942E-01      7.019E-01      4.267E-01
Th-234     AB    3.696E-01      3.403E-01      3.421E-01      1.083E+00
Tl-208           1.822E-01      4.177E-02      4.339E-02      1.655E-02
U-235     #AB    7.937E-02      4.725E-02      4.752E-02      1.495E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.797E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

Sample description                                             
243753-009, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411_004.An1

Acquisition information
Start time:                 4/11/2013 10:03:03
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1189

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.00        3. 672.64   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.66      102.  17.70   0.86  3.061E-02
77.24      165.  11.97   0.87  3.252E-02
92.63       36.  46.04   0.88  4.163E-02    92.59   4.343  6.040E-01 Th234 

93.35   5.760  4.515E-01 U235  
93.04       60.  31.45   0.88  4.199E-02    92.59   4.343  9.980E-01 Th234 

93.35   4.100  1.048E+00 Ac228 
93.35   5.760  7.461E-01 U235  

93.39       38.  44.97   0.88  4.199E-02    93.35   4.100  6.700E-01 Ac228 
93.35   5.760  4.769E-01 U235  

123.90        3. 382.02   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
139.75       18.  54.65   0.24  5.127E-02
143.72       10. 166.04   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.563E-02 U235  
185.91       63.  29.76   0.99  4.883E-02   185.72  57.000  6.781E-02 U235  

186.21   3.555  1.088E+00 Ra226 
185.72  57.000  6.781E-02 U235  

186.04       88.  22.65   0.91  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.532E+00 Ra226 

204.46       21.  68.70   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.624E-01 U235  

238.57      312.   7.87   0.85  4.342E-02   238.63  43.600  4.880E-01 Pb212 
241.77       76.  22.34   1.04  4.308E-02   242.00   7.268  7.326E-01 Pb214 
295.07      137.  14.40   1.24  3.816E-02   295.22  18.414  5.796E-01 Pb214 
300.12       30.  41.64   1.11  3.774E-02   300.09   3.180  7.439E-01 Pb212 
338.21      102.  15.00   1.06  3.484E-02   338.32  11.400  7.719E-01 Ac228 
344.41       13.  78.18   1.15  3.443E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.89      240.   8.65   1.39  3.392E-02   351.93  35.600  5.874E-01 Pb214 
583.43      123.  11.47   1.16  2.388E-02   583.19  85.000  1.822E-01 Tl208 
609.46      184.   9.65   1.17  2.316E-02   609.31  45.490  5.085E-01 Bi214 
727.71       21.  41.86   1.50  2.048E-02   727.33   6.650  4.662E-01 Bi212 
785.66        8. 105.59   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.51       24.  27.93   0.60  1.821E-02   860.53  12.400  3.248E-01 Tl208 
911.12      105.  14.10   1.02  1.749E-02   911.20  26.200  6.894E-01 Ac228 
969.75       61.  20.58   1.55  1.674E-02   968.96  15.900  6.866E-01 Ac228 

1112.76        4. 220.88   1.80  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.04       23.  38.61   1.80  1.507E-02  1120.29  14.910  3.069E-01 Bi214 
1174.80       10.  75.32   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1275.89        2. 322.45   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.15        7.  81.56   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      554.   4.47   1.67  1.228E-02  1460.82  10.550  1.286E+01 K40   
1764.63       33.  21.55   2.15  1.046E-02  1764.49  15.310  6.210E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.53    74.66       147.        96. 3.136E+03   44.14   0.986  -        
308.85    77.24       130.       162. 4.982E+03   26.51   0.960  -        
558.79   139.75        47.        18. 3.530E+02  109.29   0.241  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.92    63.00       149.         3.     0.001  1345.28   0.851 
Th-234    370.22    92.59       122.        36.     0.013    92.07   0.884D
Ac-228    373.27    93.35       130.        38.     0.014    89.93   0.885D
U-235     373.27    93.35       148.        60.     0.022    62.89   0.885D
Eu-152    495.39   123.90        84.         3.     0.001   764.05   0.916s
Pa-234    527.54   131.94       155.        -6.    -0.002   641.04   0.927s
U-235     574.66   143.72       144.        10.     0.004   332.08   0.940s
U-235     743.34   185.91       143.        63.     0.023    59.53   0.986 
Ra-226    743.86   186.04       112.        88.     0.033    45.30   0.910s
U-235     817.52   204.46        89.        21.     0.008   137.39   1.007s
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.92   238.57       117.       307.     0.114    15.74   0.851 
Pb-214    966.68   241.77        96.        76.     0.028    44.68   1.036s
Tl-208   1108.43   277.22        98.       -11.    -0.004   261.65   1.082s
Pb-214   1179.81   295.07        86.       135.     0.050    28.79   1.241 
Pb-212   1200.02   300.12        71.        30.     0.011    83.27   1.105 
Ac-228   1352.35   338.21        44.       102.     0.038    29.99   1.065s
Eu-152   1377.14   344.41        45.        13.     0.005   156.37   1.150s
Pb-214   1407.05   351.89        63.       236.     0.087    17.30   1.394s
Tl-208   2333.02   583.43        23.       123.     0.046    22.93   1.161 
Bi-214   2437.17   609.46        44.       178.     0.066    19.31   1.170 
Bi-212   2910.14   727.71        29.        21.     0.008    83.73   1.505s
Bi-212   3141.97   785.66        30.         8.     0.003   211.19   1.553 
Tl-208   3441.39   860.51         8.        24.     0.009    55.86   0.604s
Eu-154   3483.99   871.16        17.        -1.    -0.001   843.65   1.623s
Ac-228   3643.84   911.12        28.       105.     0.039    28.19   1.023s
Pa-234   3783.35   945.99        28.        -2.    -0.001   626.02   1.679s
Ac-228   3878.40   969.75        25.        61.     0.023    41.16   1.547 
Eu-152   4450.60  1112.76        28.         4.     0.001   441.76   1.798s
Bi-214   4479.73  1120.04        28.        23.     0.008    77.22   1.804s
Co-60    4698.83  1174.80        22.        10.     0.004   150.63   1.839s
Eu-154   5103.35  1275.89        23.         2.     0.001   644.90   1.903s
Eu-152   5632.67  1408.15        12.         7.     0.003   163.11   1.981s
K-40     5843.23  1460.76        12.       554.     0.205     8.95   1.667 
Bi-214   7059.54  1764.63         9.        33.     0.012    43.10   2.152s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0613E-01                                      5.12E+12             
911.20 6.894E-01  (  8.073E-02 1.41E+01 2.62E+01 G  
968.96 6.866E-01  (  1.321E-01 2.06E+01 1.59E+01 G  
338.32 7.719E-01  (  1.170E-01 1.50E+01 1.14E+01 G  

Energy duplication    
93.35 6.700E-01     4.632E-01 4.50E+01 4.10E+00 XA 

Am-241   I   3.3101E-03                                      1.58E+05             
59.54 3.310E-03 %(  1.247E-01 2.29E+03 3.59E+01 G  

Bi-212   N   5.5606E-01                                      5.12E+12             
727.33 4.662E-01 ?(  2.747E-01 4.19E+01 6.65E+00 G  
785.37 1.095E+00  (  1.792E+00 1.06E+02 1.11E+00 G  

1620.74 6.232E-02 %   1.270E+00 1.25E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.3685E-01                                      5.84E+05             
609.31 5.085E-01  (P 4.397E-02 9.65E+00 4.55E+01 G  

1120.29 3.069E-01 -   1.642E-01 3.86E+01 1.49E+01 G  
1764.49 6.210E-01 ?(  1.302E-01 2.15E+01 1.53E+01 G  

Co-60    T   1.0247E-02                                      1.93E+03             
1332.49 1.066E-05 %(  2.655E-02 1.51E+05 1.00E+02 G  
1173.23 2.050E-02 &(  2.303E-02 7.53E+01 9.98E+01 G  

Eu-152   I   5.6932E-02                                      4.94E+03             
344.28 4.284E-02 ?(  5.159E-02 7.82E+01 2.66E+01 G  
121.78 7.290E-03 -   4.542E-02 3.82E+02 2.84E+01 G  
778.90-6.328E-03 %   1.456E-01 1.40E+03 1.30E+01 G  
964.08 8.375E-03 %   1.629E-01 1.19E+03 1.45E+01 G  

1112.08 5.223E-02 ?(  1.844E-01 2.21E+02 1.34E+01 G  
1408.01 7.792E-02 ?(  9.241E-02 8.16E+01 2.09E+01 G  

Eu-154   I   5.1787E-03                                      3.14E+03             
873.18-1.947E-02 ?(  1.326E-01 4.22E+02 1.22E+01 G  
123.07 1.518E-03 %   3.519E-02 1.41E+03 4.04E+01 G  

1274.43 1.377E-02 ?(  7.153E-02 3.22E+02 3.49E+01 G  
723.30-4.891E-03 %   9.564E-02 1.19E+03 2.00E+01 G  

1004.72 1.034E-03 %   8.245E-02 4.85E+03 1.79E+01 G  
996.25-4.348E-03 %   1.975E-01 2.76E+03 1.05E+01 G  

K-40     N   1.2857E+01                                      4.57E+11             
1460.82 1.286E+01  (  1.873E-01 4.47E+00 1.06E+01 G  

Pa-234   N  -1.7972E-02                                      1.63E+12             
131.30-1.797E-02 ?(  9.407E-02 3.21E+02 1.82E+01 G  
569.50 0.000E+00 +   2.280E-01 1.00E+03 9.30E+00 G  
946.00-3.218E-02 +   1.625E-01 3.13E+02 1.35E+01 G  
880.52 0.000E+00 +   2.244E-01 1.00E+03 1.05E+01 G  
883.24-5.174E-03 %   1.945E-01 2.29E+03 9.70E+00 G  

Pb-212   N   4.8802E-01                                      5.12E+12             
238.63 4.880E-01  (P 3.997E-02 7.87E+00 4.36E+01 G  
300.09 7.439E-01 + P 4.911E-01 4.16E+01 3.18E+00 G  

Pb-214   N   5.8472E-01                                      5.84E+05             
351.93 5.874E-01  (P 4.606E-02 8.65E+00 3.56E+01 G  
295.22 5.796E-01  (P 9.225E-02 1.44E+01 1.84E+01 G  
242.00 7.326E-01 + P 2.189E-01 2.23E+01 7.27E+00 G  

Ra-226   N   1.5324E+00                                      5.84E+05             
186.21 1.532E+00 *(  4.267E-01 2.26E+01 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.6959E-01                                      1.63E+12             
63.30 9.815E-02 &(  1.083E+00 6.73E+02 3.75E+00 G  
92.59 6.040E-01  (  4.273E-01 4.60E+01 4.34E+00 G  

Tl-208   N   1.8215E-01                                      5.12E+12             
583.19 1.822E-01  (  1.655E-02 1.15E+01 8.50E+01 G  
277.37-1.262E-01 &   2.646E-01 1.31E+02 6.60E+00 G  
860.53 3.248E-01 +   8.550E-02 2.79E+01 1.24E+01 G  

U-235    N   7.9370E-02                                      2.57E+11             
143.77 5.563E-02  (  1.495E-01 1.66E+02 1.09E+01 G  
205.32 2.624E-01 ?(  2.812E-01 6.87E+01 5.02E+00 G  
163.36 7.644E-03 %   2.819E-01 2.24E+03 5.08E+00 G  
185.72 6.781E-02  (  3.012E-02 2.98E+01 5.70E+01 G  

Energy duplication    
93.35 7.461E-01 *   3.525E-01 3.14E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       148.        60.     0.022    62.89   7.461E-01   
Eu-152     123.90        84.         3.     0.001   764.05   7.290E-03   
Pa-234     131.94       155.        -6.    -0.002   641.04  -1.797E-02   
U-235      143.72       144.        10.     0.004   332.08   5.563E-02   
U-235      185.91       143.        63.     0.023    59.53   6.781E-02   
U-235      204.46        89.        21.     0.008   137.39   2.624E-01   
Eu-152     344.41        45.        13.     0.005   156.37   4.284E-02   
Eu-154     871.16        17.        -1.    -0.001   843.65  -1.947E-02   
Pa-234     945.99        28.        -2.    -0.001   626.02  -3.218E-02   
Eu-152    1112.76        28.         4.     0.001   441.76   5.223E-02   
Co-60     1174.80        22.        10.     0.004   150.63   2.050E-02   
Eu-154    1275.89        23.         2.     0.001   644.90   1.377E-02   
Eu-152    1408.15        12.         7.     0.003   163.11   7.792E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0613E-01    7.0613E-01   1.3702E-01    1.4626E-01  8.073E-02
Am-241 #A    3.3096E-03    3.3101E-03   1.5157E-01    1.5157E-01  1.247E-01
Bi-212       5.5606E-01    5.5606E-01   4.6558E-01    4.6645E-01  2.747E-01
Bi-214       5.3683E-01    5.3685E-01   1.0677E-01    1.0952E-01  4.397E-02
Co-60  #A    1.0108E-02    1.0247E-02   1.5435E-02    1.5442E-02  2.655E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.0501E-02    2.0501E-02  3.736E-02
Eu-152 #C    5.6631E-02    5.6932E-02   8.9024E-02    8.9083E-02  5.159E-02
Eu-154 #A    5.1356E-03    5.1787E-03   2.7496E-02    2.7498E-02  1.326E-01
K-40         1.2857E+01    1.2857E+01   1.1501E+00    1.3192E+00  1.873E-01
Pa-234 #A   -1.7972E-02   -1.7972E-02   1.1521E-01    1.1529E-01  9.407E-02
Pb-212       4.8802E-01    4.8802E-01   7.8001E-02    8.7823E-02  3.997E-02
Pb-214       5.8469E-01    5.8472E-01   9.9452E-02    1.0464E-01  4.606E-02
Ra-226 #     1.5324E+00    1.5324E+00   6.9418E-01    7.0192E-01  4.267E-01
Th-234  A    3.6959E-01    3.6959E-01   3.4029E-01    3.4208E-01  1.083E+00
Tl-208       1.8215E-01    1.8215E-01   4.1771E-02    4.3395E-02  1.655E-02
U-235  #A    7.9370E-02    7.9370E-02   4.7247E-02    4.7522E-02  1.495E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.

149 of 382



ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 10:48:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_004.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  139.6 to  2035.5 keV)     1.744E+01  pCi/g         
Total Decayed Activity (  139.6 to  2035.5 keV) 1.7443108E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-010                Received:        03/04/13                      
Lab ID:          243753-010                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/11/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0171 U         0.159          0.130             0.9    
Bismuth-212                          0.376            0.347          0.247                    
Bismuth-214                          0.444            0.0903         0.0392                   
Cesium-137                          -0.000108 U       0.0239         0.0197            0.07   
Cobalt-60                           -0.00232 U        0.0271         0.0220            0.03   
Europium-152                         0.0237 U         0.0360         0.0539            0.1    
Europium-154                         0.0130 U         0.0682         0.129             0.2    
Lead-212                             0.448            0.0661         0.0319                   
Lead-214                             0.501            0.0869         0.0466                   
Potassium-40                        11.9              1.05           0.265                    
Protactinium-234                     0.0109 U         0.0636         0.0831                   
Radium-226 (By Bismuth-214)          0.444            0.0903         0.0392            0.2    
Thallium-208                         0.175            0.0401         0.0158                   
Thorium-232 (By Actinium-228)        0.635            0.128          0.0528            0.9    
Thorium-234                          0.293 U          1.35           1.10                     
Uranium-235                          0.167            0.152          0.125             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-010                   Client ID : 12-PCT-319-010        

Seqnum : 1513145918009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_009                                Batch         : 196120                       Time      : 11-APR-2013 14:49     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0171           0.130       0.9       .15937           .15937           0.0013      u        

Bismuth-212                         0.376             0.247                 .3469            .34743           0           u        

Bismuth-214                         0.444             0.0392                .090279          .09251           -0.0069     u        

Cesium-137                          -0.000108         0.0197      0.07      .023912          .023912          0           u        

Cobalt-60                           -0.00232          0.0220      0.03      .027108          .027108          -0.0086     u        

Europium-152                        0.0237            0.0539      0.1       .035999          .036025          0           u        

Europium-154                        0.0130            0.129       0.2       .068202          .068205          0.043       u        

Lead-212                            0.448             0.0319                .066103          .075777          0.029       u        

Lead-214                            0.501             0.0466                .086906          .091262          0.014       u        

Potassium-40                        11.9              0.265                 1.0533           1.2111           -0.31       u        

Protactinium-234                    0.0109            0.0831                .063611          .063669          0.027       u        

Radium-226 (By Bismuth-214)         0.444             0.0392      0.2       .090279          .09251           -0.0069     u        

Thallium-208                        0.175             0.0158                .040086          .041643          0.0062      u        

Thorium-232 (By Actinium-228)       0.635             0.0528      0.9       .12796           .13597           0.028       u        

Thorium-234                         0.293             1.10                  1.3488           1.349            0.26        u        

Uranium-235                         0.167             0.125       0.18      .15186           .15224           0.044       u        

u=use  

Page 1 of 1                                                                                                             1513145918009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-010          
Sample Description: 243753-010, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:31            Live Time: 2700   sec

Acquisition Time: 4/11/2013 14:49:08        Real Time: 2703   sec
Analysis Time: 4/11/2013 15:34           Dead Time: 0.10   %

Analysis Quantity: 3.600E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.349E-01      1.280E-01      1.360E-01      5.275E-02
Am-241    #AB   -1.708E-02      1.594E-01      1.594E-01      1.304E-01
Bi-212    #      3.759E-01      3.469E-01      3.474E-01      2.473E-01
Bi-214           4.441E-01      9.028E-02      9.251E-02      3.918E-02
Co-60     #AB   -2.320E-03      2.711E-02      2.711E-02      2.203E-02
Cs-137    #AB   -1.081E-04      2.391E-02      2.391E-02      1.969E-02
Eu-152    #AB    2.368E-02      3.600E-02      3.602E-02      5.393E-02
Eu-154    #AB    1.297E-02      6.820E-02      6.821E-02      1.291E-01
K-40             1.189E+01      1.053E+00      1.211E+00      2.651E-01
Pa-234    #AB    1.094E-02      6.361E-02      6.367E-02      8.313E-02
Pb-212           4.480E-01      6.610E-02      7.578E-02      3.186E-02
Pb-214           5.005E-01      8.691E-02      9.126E-02      4.659E-02
Ra-226    #      1.309E+00      5.806E-01      5.873E-01      3.559E-01
Th-234    #AB    2.931E-01      1.349E+00      1.349E+00      1.097E+00
Tl-208           1.748E-01      4.009E-02      4.164E-02      1.577E-02
U-235     #      1.671E-01      1.519E-01      1.522E-01      1.248E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.629E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_009.An1               

Sample description                                             
243753-010, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_009.An1

Acquisition information
Start time:                 4/11/2013 14:49:08
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6000E+02) = 

7.5075E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1421

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.72        7. 230.07   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.49       82.  25.78   0.83  3.036E-02
87.15       54.  32.97   0.34  3.664E-02
93.20       40.  42.48   0.86  3.990E-02    93.35   4.100  6.878E-01 Ac228 

93.35   5.760  4.896E-01 U235  
93.35   5.760  4.896E-01 U235  

93.20       43.  39.14   0.73  3.990E-02    93.35   4.100  7.377E-01 Ac228 
93.35   5.760  5.251E-01 U235  

119.91        5. 274.24   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  9.368E-03 Eu152 

122.99        6. 263.00   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.67       28.  57.50   0.91  5.013E-02   143.77  10.940  1.396E-01 U235  

143.77  10.940  1.396E-01 U235  
162.04       21.  70.34   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.264E-01 U235  
185.99       81.  22.17   0.82  4.817E-02   185.72  57.000  8.159E-02 U235  

186.21   3.555  1.309E+00 Ra226 
185.72  57.000  8.159E-02 U235  

238.65      341.   6.34   1.02  4.318E-02   238.63  43.600  4.950E-01 Pb212 
241.83       83.  18.41   1.02  4.287E-02   242.00   7.268  7.191E-01 Pb214 
270.25       45.  29.89   0.76  4.025E-02
294.95      121.  13.85   0.99  3.815E-02   295.22  18.414  4.608E-01 Pb214 
299.64       26.  41.87   0.29  3.774E-02   300.09   3.180  5.936E-01 Pb212 
338.30       67.  25.09   1.04  3.494E-02   338.32  11.400  4.650E-01 Ac228 
351.87      233.   9.38   1.01  3.404E-02   351.93  35.600  5.211E-01 Pb214 
570.27        3. 290.64   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.12      128.  11.47   1.02  2.416E-02   583.19  85.000  1.733E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.40      178.   9.72   0.77  2.345E-02   609.31  45.490  4.441E-01 Bi214 
727.67       19.  46.15   1.46  2.078E-02   727.33   6.650  3.759E-01 Bi212 
778.16        1. 866.83   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  9.009E-03 Eu152 
860.81       15.  51.23   1.56  1.851E-02   860.53  12.400  1.848E-01 Tl208 
872.74        1. 730.50   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
878.10        1. 846.98   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.40       96.  12.58   1.86  1.779E-02   911.20  26.200  5.704E-01 Ac228 
962.73        3. 202.81   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  3.651E-02 Eu152 
969.11       72.  15.75   1.11  1.704E-02   968.96  15.900  7.411E-01 Ac228 
996.64        2. 312.97   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1111.65        4. 151.21   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  5.935E-02 Eu152 

1120.98       62.  19.47   1.09  1.535E-02  1120.29  14.910  7.531E-01 Bi214 
1410.51        6.  76.02   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.615E-02 Eu152 
1460.70      585.   4.28   1.53  1.254E-02  1460.82  10.550  1.189E+01 K40   
1764.17       21.  25.87   1.94  1.069E-02  1764.49  15.310  3.574E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

309.29    77.49       157.        82. 2.691E+03   51.55   0.831  -        
347.90    87.15       116.        54. 1.482E+03   65.93   0.342  -      s 

1079.76   270.25        53.        45. 1.123E+03   59.77   0.757 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.15    59.44       121.        -3.    -0.001   933.26   0.819s
Th-234    254.24    63.72       140.         7.     0.003   460.13   0.823s
Ac-228    372.66    93.35       107.        43.     0.016    78.28   0.732D
U-235     372.66    93.35       128.        40.     0.015    84.97   0.858D
Eu-152    478.80   119.91        78.         5.     0.002   548.49   0.890s
Eu-154    491.11   122.99       137.         6.     0.002   526.00   0.891s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     577.77   144.67       112.        28.     0.010   115.01   0.915s
U-235     647.17   162.04        94.        21.     0.008   140.69   0.936s
U-235     743.39   186.11       103.        65.     0.024    50.30   0.960s
Ra-226    742.93   185.99        88.        81.     0.030    44.34   0.821s
Pb-212    953.29   238.62        86.       303.     0.112    14.47   0.911 
Pb-214    966.01   241.80        89.        85.     0.032    41.44   0.962s
Pb-214   1178.49   294.95        63.       116.     0.043    27.70   0.994 
Pb-212   1197.22   299.64        43.        26.     0.009    83.74   0.292s
Ac-228   1351.78   338.30        64.        67.     0.025    50.17   1.038 
Eu-152   1381.41   345.71        58.        -4.    -0.001   547.11   1.125s
Pb-214   1406.07   351.87        76.       227.     0.084    18.77   1.010 
Pa-234   2279.44   570.27        37.         3.     0.001   581.28   1.333s
Tl-208   2330.84   583.12        25.       128.     0.047    22.94   1.022s
Bi-214   2435.96   609.40        42.       170.     0.063    19.44   0.767s
Bi-212   2909.06   727.67        28.        19.     0.007    92.29   1.461s
Eu-152   3111.07   778.16        25.         1.     0.000  1733.66   1.499s
Tl-208   3441.80   860.81        23.        15.     0.006   102.45   1.557s
Eu-154   3489.52   872.74        19.         1.     0.000  1461.00   1.566s
Pa-234   3510.99   878.10        12.         1.     0.000  1693.96   1.571s
Pa-234   3530.87   883.07        23.        -2.    -0.001   855.84   1.573s
Ac-228   3644.25   911.40        14.        96.     0.035    25.15   1.859 
Pa-234   3782.43   945.92        31.        -6.    -0.002   280.19   1.614s
Eu-152   3849.70   962.73        20.         3.     0.001   405.63   1.625s
Ac-228   3875.22   969.11        17.        72.     0.027    31.50   1.113s
Eu-154   3985.42   996.64        17.         2.     0.001   625.93   1.645s
Eu-154   4013.41  1003.63        25.        -1.     0.000  1196.35   1.650s
Eu-152   4445.81  1111.65        20.         4.     0.002   302.42   1.711s
Bi-214   4483.18  1120.98        21.        62.     0.023    38.93   1.094s
Co-60    4677.76  1169.59        20.        -1.     0.000   967.89   1.743s
Co-60    5327.88  1331.94        20.        -1.     0.000  1168.39   1.816s
Eu-152   5642.60  1410.51         9.         6.     0.002   152.05   1.845s
K-40     5843.63  1460.70        29.       566.     0.210     8.56   1.534 
Bi-214   7059.60  1764.17        14.        21.     0.008    51.74   1.938s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3485E-01                                      5.12E+12             
911.20 5.704E-01  (  5.275E-02 1.26E+01 2.62E+01 G  
968.96 7.411E-01  (  9.803E-02 1.58E+01 1.59E+01 G  
338.32 4.650E-01 -   1.305E-01 2.51E+01 1.14E+01 G  

Energy duplication    
93.35 7.377E-01     4.089E-01 3.91E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.7076E-02                                      1.58E+05             
59.54-1.708E-02 ?(  1.304E-01 4.67E+02 3.59E+01 G  

Bi-212   N   3.7587E-01                                      5.12E+12             
727.33 3.759E-01 @(  2.473E-01 4.61E+01 6.65E+00 G  
785.37-7.609E-02 &   1.522E+00 1.22E+03 1.11E+00 G  

1620.74 0.000E+00 &   2.275E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.4411E-01                                      5.84E+05             
609.31 4.441E-01  (P 3.918E-02 9.72E+00 4.55E+01 G  

1120.29 7.531E-01 + P 1.297E-01 1.95E+01 1.49E+01 G  
1764.49 3.574E-01 - P 1.472E-01 2.59E+01 1.53E+01 G  

Co-60    T  -2.3201E-03                                      1.93E+03             
1332.49-2.320E-03 ?(  2.203E-02 5.84E+02 1.00E+02 G  
1173.23-2.497E-03 +   1.958E-02 4.84E+02 9.98E+01 G  

Cs-137   I  -1.0809E-04                                      1.10E+04             
661.66-1.081E-04 %(  1.969E-02 1.11E+04 8.50E+01 G  

Eu-152   I   2.3676E-02                                      4.94E+03             
344.28-1.217E-02 &(  5.393E-02 2.74E+02 2.66E+01 G  
121.78 9.368E-03 ?(  4.171E-02 2.74E+02 2.84E+01 G  
778.90 9.009E-03 ?(  1.276E-01 8.67E+02 1.30E+01 G  
964.08 3.651E-02 ?(  1.173E-01 2.03E+02 1.45E+01 G  

1112.08 5.935E-02 &(  1.403E-01 1.51E+02 1.34E+01 G  
1408.01 6.615E-02 ?(  7.071E-02 7.60E+01 2.09E+01 G  

Eu-154   I   1.2966E-02                                      3.14E+03             
873.18 1.085E-02 ?(  1.291E-01 7.31E+02 1.22E+01 G  
123.07 9.072E-03 &(  3.886E-02 2.63E+02 4.04E+01 G  

1274.43-2.375E-03 %   6.491E-02 1.67E+03 3.49E+01 G  
723.30 0.000E+00 -   1.444E-01 1.00E+03 2.00E+01 G  

1004.72-1.140E-02 +   1.110E-01 5.98E+02 1.79E+01 G  
996.25 3.041E-02 &(  1.525E-01 3.13E+02 1.05E+01 G  

K-40     N   1.1892E+01                                      4.57E+11             
1460.82 1.189E+01  (P 2.651E-01 4.28E+00 1.06E+01 G  

Pa-234   N   1.0943E-02                                      1.63E+12             
131.30-9.202E-04 &(  8.313E-02 5.49E+03 1.82E+01 G  
569.50 3.681E-02 ?(  1.728E-01 2.91E+02 9.30E+00 G  
946.00-6.940E-02 +   1.530E-01 1.40E+02 1.35E+01 G  
880.52 8.600E-03 &(  1.186E-01 8.47E+02 1.05E+01 G  
883.24-2.552E-02 +   1.769E-01 4.28E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.4798E-01                                      5.12E+12             
238.63 4.480E-01  (P 3.186E-02 7.24E+00 4.36E+01 G  
300.09 5.936E-01 + P 3.555E-01 4.19E+01 3.18E+00 G  

Pb-214   N   5.0054E-01                                      5.84E+05             
351.93 5.211E-01  (P 4.659E-02 9.38E+00 3.56E+01 G  
295.22 4.608E-01  (P 7.302E-02 1.38E+01 1.84E+01 G  
242.00 7.610E-01 + P 1.960E-01 2.07E+01 7.27E+00 G  

Ra-226   N   1.3094E+00                                      5.84E+05             
186.21 1.309E+00 @(  3.559E-01 2.22E+01 3.56E+00 G  

Th-234   N   2.9312E-01                                      1.63E+12             
63.30 2.931E-01 ?(  1.097E+00 2.30E+02 3.75E+00 G  
92.59 2.032E-03 %   4.412E-01 1.32E+04 4.34E+00 G  

Tl-208   N   1.7476E-01                                      5.12E+12             
583.19 1.733E-01  (  1.577E-02 1.15E+01 8.50E+01 G  
277.37-8.411E-03 %   1.986E-01 1.44E+03 6.60E+00 G  
860.53 1.848E-01 ?(  1.351E-01 5.12E+01 1.24E+01 G  

U-235    N   1.6714E-01                                      2.57E+11             
143.77 1.396E-01 &(  1.248E-01 5.75E+01 1.09E+01 G  
205.32 0.000E+00 &   2.925E-01 1.00E+03 5.02E+00 G  
163.36 2.264E-01 ?(  2.492E-01 7.03E+01 5.08E+00 G  
185.72 6.622E-02 -   2.389E-02 2.51E+01 5.70E+01 G  

Energy duplication    
93.35 4.896E-01     3.184E-01 4.25E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       121.        -3.    -0.001   933.26  -1.708E-02   
Th-234      63.72       140.         7.     0.003   460.13   2.931E-01   
U-235       93.35       128.        40.     0.015    84.97   4.896E-01   
Eu-152     119.91        78.         5.     0.002   548.49   9.368E-03   
Eu-154     122.99       137.         6.     0.002   526.00   9.072E-03   
U-235      144.67       112.        28.     0.010   115.01   1.396E-01   
U-235      162.04        94.        21.     0.008   140.69   2.264E-01   
U-235      186.11       103.        65.     0.024    50.30   6.622E-02   
Eu-152     345.71        58.        -4.    -0.001   547.11  -1.217E-02   
Pa-234     570.27        37.         3.     0.001   581.28   3.681E-02   
Bi-212     727.67        28.        19.     0.007    92.29   3.759E-01   
Eu-152     778.16        25.         1.     0.000  1733.66   9.009E-03   
Eu-154     872.74        19.         1.     0.000  1461.00   1.085E-02   
Pa-234     878.10        12.         1.     0.000  1693.96   8.600E-03   
Pa-234     883.07        23.        -2.    -0.001   855.84  -2.552E-02   
Pa-234     945.92        31.        -6.    -0.002   280.19  -6.940E-02   
Eu-152     962.73        20.         3.     0.001   405.63   3.651E-02   
Eu-154     996.64        17.         2.     0.001   625.93   3.041E-02   
Eu-154    1003.63        25.        -1.     0.000  1196.35  -1.140E-02   
Eu-152    1111.65        20.         4.     0.002   302.42   5.935E-02   
Co-60     1169.59        20.        -1.     0.000   967.89  -2.497E-03   
Co-60     1331.94        20.        -1.     0.000  1168.39  -2.320E-03   
Eu-152    1410.51         9.         6.     0.002   152.05   6.615E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3485E-01    6.3485E-01   1.2796E-01    1.3597E-01  5.275E-02
Am-241 #A   -1.7073E-02   -1.7076E-02   1.5937E-01    1.5937E-01  1.304E-01
Bi-212 #     3.7587E-01    3.7587E-01   3.4690E-01    3.4743E-01  2.473E-01
Bi-214       4.4409E-01    4.4411E-01   9.0279E-02    9.2510E-02  3.918E-02
Co-60  #A   -2.2885E-03   -2.3201E-03   2.7108E-02    2.7108E-02  2.203E-02
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Cs-137 #A   -1.0783E-04   -1.0809E-04   2.3912E-02    2.3912E-02  1.969E-02
Eu-152 #A    2.3550E-02    2.3676E-02   3.5999E-02    3.6025E-02  5.393E-02
Eu-154 #A    1.2858E-02    1.2966E-02   6.8202E-02    6.8205E-02  1.291E-01
K-40         1.1892E+01    1.1892E+01   1.0533E+00    1.2111E+00  2.651E-01
Pa-234 #A    1.0943E-02    1.0943E-02   6.3611E-02    6.3669E-02  8.313E-02
Pb-212       4.4798E-01    4.4798E-01   6.6103E-02    7.5777E-02  3.186E-02
Pb-214       5.0052E-01    5.0054E-01   8.6906E-02    9.1262E-02  4.659E-02
Ra-226 #     1.3093E+00    1.3094E+00   5.8057E-01    5.8732E-01  3.559E-01
Th-234 #A    2.9312E-01    2.9312E-01   1.3488E+00    1.3490E+00  1.097E+00
Tl-208       1.7476E-01    1.7476E-01   4.0086E-02    4.1643E-02  1.577E-02
U-235  #     1.6714E-01    1.6714E-01   1.5186E-01    1.5224E-01  1.248E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.540E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5403742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-011                Received:        03/04/13                      
Lab ID:          243753-011                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/11/13 15:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0918 U         0.153          0.121             0.9    
Bismuth-212                          0.842            0.365          0.173                    
Bismuth-214                          0.470            0.0841         0.0333                   
Cesium-137                          -0.000275 U       0.0260         0.0214            0.07   
Cobalt-60                           -0.00226 U        0.0212         0.0171            0.03   
Europium-152                         0.0155 U         0.0303         0.0576            0.1    
Europium-154                         0.0644 U         0.145          0.136             0.2    
Lead-212                             0.566            0.0812         0.0408                   
Lead-214                             0.520            0.0853         0.0345                   
Potassium-40                        12.1              1.03           0.231                    
Protactinium-234                    -0.0561 U         0.118          0.0947                   
Radium-226 (By Bismuth-214)          0.470            0.0841         0.0333            0.2    
Thallium-208                         0.187            0.0426         0.0173                   
Thorium-232 (By Actinium-228)        0.731            0.133          0.0617            0.9    
Thorium-234                          0.261 U          1.34           1.09                     
Uranium-235                          0.0589 U         0.0329         0.115             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243753-011                   Client ID : 12-PCT-319-011        

Seqnum : 1513145918010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130411_010                                Batch         : 196120                       Time      : 11-APR-2013 15:46     

Cal    : 11-APR-2013 08:09:01,09-JAN-2013 12:22:14     Caldate       : 11-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 370 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0918            0.121       0.9       .15262           .15277           0.0013      u        

Bismuth-212                         0.842             0.173                 .36508           .36762           0           u        

Bismuth-214                         0.470             0.0333                .084055          .086726          -0.0069     u        

Cesium-137                          -0.000275         0.0214      0.07      .025995          .025995          0           u        

Cobalt-60                           -0.00226          0.0171      0.03      .021215          .021215          -0.0086     u        

Europium-152                        0.0155            0.0576      0.1       .030279          .030292          0           u        

Europium-154                        0.0644            0.136       0.2       .14496           .145             0.043       u        

Lead-212                            0.566             0.0408                .081192          .093721          0.029       u        

Lead-214                            0.520             0.0345                .085285          .090055          0.014       u        

Potassium-40                        12.1              0.231                 1.0292           1.1965           -0.31       u        

Protactinium-234                    -0.0561           0.0947                .1179            .11872           0.027       u        

Radium-226 (By Bismuth-214)         0.470             0.0333      0.2       .084055          .086726          -0.0069     u        

Thallium-208                        0.187             0.0173                .042604          .044287          0.0062      u        

Thorium-232 (By Actinium-228)       0.731             0.0617      0.9       .13257           .14277           0.028       u        

Thorium-234                         0.261             1.09                  1.3355           1.3357           0.26        u        

Uranium-235                         0.0589            0.115       0.18      .032866          .033083          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513145918010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-011          
Sample Description: 243753-011, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130411_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:22            Live Time: 2700   sec

Acquisition Time: 4/11/2013 15:46:31        Real Time: 2703   sec
Analysis Time: 4/11/2013 16:31           Dead Time: 0.10   %

Analysis Quantity: 3.700E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.314E-01      1.326E-01      1.428E-01      6.169E-02
Am-241    #AB    9.177E-02      1.526E-01      1.528E-01      1.207E-01
Bi-212           8.417E-01      3.651E-01      3.676E-01      1.731E-01
Bi-214           4.696E-01      8.406E-02      8.673E-02      3.334E-02
Co-60     #AB   -2.258E-03      2.122E-02      2.122E-02      1.712E-02
Cs-137    #AB   -2.749E-04      2.600E-02      2.600E-02      2.139E-02
Eu-152    #AB    1.546E-02      3.028E-02      3.029E-02      5.756E-02
Eu-154    #AB    6.441E-02      1.450E-01      1.450E-01      1.358E-01
K-40             1.214E+01      1.029E+00      1.197E+00      2.305E-01
Pa-234    #AB   -5.612E-02      1.179E-01      1.187E-01      9.474E-02
Pb-212           5.661E-01      8.119E-02      9.372E-02      4.075E-02
Pb-214           5.196E-01      8.529E-02      9.006E-02      3.448E-02
Ra-226           1.004E+00      5.363E-01      5.406E-01      3.637E-01
Th-234    #AB    2.613E-01      1.336E+00      1.336E+00      1.088E+00
Tl-208    #      1.873E-01      4.260E-02      4.429E-02      1.734E-02
U-235     #AB    5.891E-02      3.287E-02      3.308E-02      1.147E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.695E+01

Analyst: Andrew Alexander
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Sample description                                             
243753-011, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411_010.An1

Acquisition information
Start time:                 4/11/2013 15:46:31
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7000E+02) = 

7.3046E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1052

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.23       19.  83.15   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.23        7. 255.58   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.95       81.  22.47   0.84  2.843E-02
77.35      156.  12.63   0.84  3.022E-02
93.11       29.  56.40   0.58  3.990E-02    93.35   4.100  4.862E-01 Ac228 

93.35   5.760  3.461E-01 U235  
93.35   5.760  3.461E-01 U235  

93.12       26.  69.70   0.86  3.990E-02    93.35   4.100  4.264E-01 Ac228 
93.35   5.760  3.035E-01 U235  

121.92       16. 111.70   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
141.95        7. 209.50   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.380E-02 U235  
160.31       18.  70.20   0.35  4.987E-02
185.85       65.  27.90   0.96  4.819E-02   185.72  57.000  6.373E-02 U235  

186.21   3.555  1.023E+00 Ra226 
185.72  57.000  6.373E-02 U235  

185.99       64.  26.71   0.88  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.004E+00 Ra226 

213.66       15.  66.67   0.58  4.561E-02
238.62      400.   7.07   0.92  4.318E-02   238.63  43.600  5.661E-01 Pb212 
241.85       69.  26.08   1.56  4.285E-02   242.00   7.268  6.032E-01 Pb214 
277.21       15.  92.52   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.09      104.  13.51   1.07  3.814E-02   295.22  18.414  3.802E-01 Pb214 
299.77       17.  70.43   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.11      106.  15.27   0.98  3.495E-02   338.32  11.400  7.200E-01 Ac228 
351.87      231.   8.00   1.28  3.404E-02   351.93  35.600  5.025E-01 Pb214 
583.25      144.  11.37   1.13  2.416E-02   583.19  85.000  1.898E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.39      193.   8.59   1.35  2.345E-02   609.31  45.490  4.696E-01 Bi214 
727.63       45.  21.69   0.77  2.078E-02   727.33   6.650  8.731E-01 Bi212 
785.40        5. 139.32   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.08       12.  68.31   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.43        6. 112.53   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
885.01        2. 326.04   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.35      125.  11.30   1.36  1.779E-02   911.20  26.200  7.268E-01 Ac228 
963.68        2. 315.31   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.94       74.  14.17   1.44  1.704E-02   968.96  15.900  7.391E-01 Ac228 
996.24        3. 203.42   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.08       25.  32.81   1.72  1.535E-02  1120.29  14.910  2.990E-01 Bi214 
1408.16        4. 139.68   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      613.   4.10   1.86  1.254E-02  1460.82  10.550  1.214E+01 K40   
1620.57        2. 242.54   1.91  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.79       14.  32.08   1.94  1.069E-02  1764.49  15.310  2.369E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.89    74.89       162.        59. 2.076E+03   69.09   0.587  -      s 
308.50    77.30       134.       133. 4.394E+03   30.67   0.676  -        
640.27   160.31        71.        19. 3.763E+02  135.33   0.347  -       c
853.53   213.66        44.        15. 3.267E+02  133.35   0.579  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.30    59.23       109.        19.     0.007   166.31   0.819s
Th-234    252.30    63.23       146.         7.     0.003   511.17   0.824s
Ac-228    372.66    93.35       112.        29.     0.011   112.79   0.582D
U-235     372.66    93.35       149.        26.     0.010   139.39   0.858D
Eu-152    486.82   121.92       142.        16.     0.006   223.39   0.890s
Pa-234    524.62   131.37       184.       -19.    -0.007   210.09   0.901s
U-235     566.90   141.95       100.         7.     0.003   418.99   0.915s
U-235     648.86   162.46       105.       -17.    -0.006   180.75   0.936s
U-235     742.37   185.85       131.        65.     0.024    55.79   0.960 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    742.91   185.99        98.        64.     0.024    53.43   0.880 
U-235     820.61   205.43       122.       -18.    -0.007   178.05   0.982s
Pb-212    953.30   238.62       148.       394.     0.146    14.13   0.915 
Pb-214    966.22   241.85       110.        69.     0.026    52.15   1.561s
Tl-208   1107.58   277.21        89.        15.     0.006   185.05   1.057s
Pb-214   1179.04   295.09        45.        99.     0.037    27.03   1.069 
Pb-212   1197.77   299.77        77.        17.     0.006   140.85   1.080s
Ac-228   1351.88   338.32        50.        85.     0.031    32.16   1.119 
Eu-152   1379.25   345.17        70.        -8.    -0.003   297.47   1.125s
Pb-214   1406.03   351.87        44.       225.     0.083    15.99   1.278 
Pa-234   2276.23   569.47        41.        -7.    -0.003   276.70   1.333s
Tl-208   2331.35   583.25        32.       144.     0.053    22.74   1.127s
Bi-214   2435.90   609.39        32.       185.     0.069    17.17   1.352 
Bi-212   2908.91   727.63        14.        45.     0.017    43.38   0.775s
Eu-152   3116.50   779.52        26.        -3.    -0.001   562.44   1.499s
Bi-212   3140.03   785.40        24.         5.     0.002   278.63   1.504 
Tl-208   3442.88   861.08        26.        12.     0.004   136.61   1.557s
Eu-154   3488.30   872.43        23.         6.     0.002   225.07   1.566s
Pa-234   3538.65   885.01        21.         2.     0.001   652.09   1.573s
Ac-228   3644.05   911.35        21.       125.     0.046    22.60   1.365 
Pa-234   3782.53   945.95        33.        -4.    -0.001   470.41   1.614s
Eu-152   3853.48   963.68        29.         2.     0.001   630.62   1.625s
Ac-228   3874.53   968.94        12.        74.     0.027    28.35   1.444 
Eu-154   3983.80   996.24        18.         3.     0.001   406.83   1.645s
Eu-152   4447.69  1112.12        31.        -4.    -0.001   423.29   1.711s
Bi-214   4479.55  1120.08        28.        25.     0.009    65.62   1.716s
Co-60    5322.42  1330.57        13.        -1.     0.000   939.63   1.816s
Eu-152   5633.15  1408.16        11.         4.     0.001   279.36   1.845s
K-40     5843.82  1460.75        23.       594.     0.220     8.21   1.865 
Bi-212   6484.14  1620.57         8.         2.     0.001   485.08   1.909s
Bi-214   7062.07  1764.79        14.        14.     0.005    64.16   1.938s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3141E-01                                      5.12E+12             
911.20 7.268E-01  (  6.169E-02 1.13E+01 2.62E+01 G  
968.96 7.391E-01  (  8.061E-02 1.42E+01 1.59E+01 G  
338.32 5.741E-01 -   1.120E-01 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 4.862E-01 -   4.071E-01 5.64E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   9.1769E-02                                      1.58E+05             
59.54 9.177E-02 ?(  1.207E-01 8.32E+01 3.59E+01 G  

Bi-212   N   8.4169E-01                                      5.12E+12             
727.33 8.731E-01 @(  1.731E-01 2.17E+01 6.65E+00 G  
785.37 6.534E-01  (  1.425E+00 1.39E+02 1.11E+00 G  

1620.74 2.709E-01 -   1.028E+00 2.43E+02 1.51E+00 G  

Bi-214   N   4.6964E-01                                      5.84E+05             
609.31 4.696E-01  (P 3.334E-02 8.59E+00 4.55E+01 G  

1120.29 2.990E-01 - P 1.469E-01 3.28E+01 1.49E+01 G  
1764.49 2.369E-01 - P 1.422E-01 3.21E+01 1.53E+01 G  

Co-60    T  -2.2578E-03                                      1.93E+03             
1332.49-2.258E-03 ?(  1.712E-02 4.70E+02 1.00E+02 G  
1173.23-1.282E-03 %   2.413E-02 1.15E+03 9.98E+01 G  

Cs-137   I  -2.7488E-04                                      1.10E+04             
661.66-2.749E-04 %(  2.139E-02 4.73E+03 8.50E+01 G  

Eu-152   I   1.5455E-02                                      4.94E+03             
344.28-2.417E-02 ?(  5.756E-02 1.49E+02 2.66E+01 G  
121.78 3.063E-02 ?(  5.490E-02 1.12E+02 2.84E+01 G  
778.90-2.794E-02 +   1.263E-01 2.81E+02 1.30E+01 G  
964.08 2.688E-02 &(  1.367E-01 3.15E+02 1.45E+01 G  

1112.08-5.007E-02 &   1.694E-01 2.12E+02 1.34E+01 G  
1408.01 3.736E-02 ?(  7.979E-02 1.40E+02 2.09E+01 G  

Eu-154   I   6.4408E-02                                      3.14E+03             
873.18 7.823E-02 ?(  1.358E-01 1.13E+02 1.22E+01 G  
123.07-4.825E-04 %   4.163E-02 5.24E+03 4.04E+01 G  

1274.43-3.078E-03 %   5.665E-02 1.13E+03 3.49E+01 G  
723.30 2.522E-03 &   7.788E-02 1.88E+03 2.00E+01 G  

1004.72 7.657E-04 %   1.080E-01 8.56E+03 1.79E+01 G  
996.25 4.839E-02 &(  1.557E-01 2.03E+02 1.05E+01 G  

K-40     N   1.2141E+01                                      4.57E+11             
1460.82 1.214E+01  (P 2.305E-01 4.10E+00 1.06E+01 G  

Pa-234   N  -5.6116E-02                                      1.63E+12             
131.30-5.612E-02 ?(  9.474E-02 1.05E+02 1.82E+01 G  
569.50-8.037E-02 +   1.760E-01 1.38E+02 9.30E+00 G  
946.00-4.118E-02 +   1.555E-01 2.35E+02 1.35E+01 G  
880.52-2.006E-03 %   1.633E-01 4.95E+03 1.05E+01 G  
883.24 3.099E-02 +   1.626E-01 3.26E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.6607E-01                                      5.12E+12             
238.63 5.661E-01  (P 4.075E-02 7.07E+00 4.36E+01 G  
300.09 3.856E-01 - P 4.604E-01 7.04E+01 3.18E+00 G  

Pb-214   N   5.1960E-01                                      5.84E+05             
351.93 5.025E-01  (P 3.448E-02 8.00E+00 3.56E+01 G  
295.22 3.802E-01 - P 6.045E-02 1.35E+01 1.84E+01 G  
242.00 6.032E-01  (P 2.119E-01 2.61E+01 7.27E+00 G  

Ra-226   N   1.0037E+00                                      5.84E+05             
186.21 1.004E+00  (  3.637E-01 2.67E+01 3.56E+00 G  

Th-234   N   2.6127E-01                                      1.63E+12             
63.30 2.613E-01 ?(  1.088E+00 2.56E+02 3.75E+00 G  
92.59-1.915E-02 &   5.173E-01 1.64E+03 4.34E+00 G  

Tl-208   N   1.8733E-01                                      5.12E+12             
583.19 1.898E-01 @(  1.734E-02 1.14E+01 8.50E+01 G  
277.37 1.552E-01 ?(  2.272E-01 9.25E+01 6.60E+00 G  
860.53 1.386E-01 -   1.410E-01 6.83E+01 1.24E+01 G  

U-235    N   5.8909E-02                                      2.57E+11             
143.77 3.380E-02 &(  1.147E-01 2.09E+02 1.09E+01 G  
205.32-2.110E-01 +   2.985E-01 8.90E+01 5.02E+00 G  
163.36-1.783E-01 +   2.556E-01 9.04E+01 5.08E+00 G  
185.72 6.373E-02  (  2.622E-02 2.79E+01 5.70E+01 G  

Energy duplication    
93.35 3.035E-01     3.343E-01 6.97E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.23       109.        19.     0.007   166.31   9.177E-02   
Th-234      63.23       146.         7.     0.003   511.17   2.613E-01   
U-235       93.35       149.        26.     0.010   139.39   3.035E-01   
Eu-152     121.92       142.        16.     0.006   223.39   3.063E-02   
Pa-234     131.37       184.       -19.    -0.007   210.09  -5.612E-02   
U-235      141.95       100.         7.     0.003   418.99   3.380E-02   
U-235      162.46       105.       -17.    -0.006   180.75  -1.783E-01   
U-235      185.85       131.        65.     0.024    55.79   6.373E-02   
U-235      205.43       122.       -18.    -0.007   178.05  -2.110E-01   
Eu-152     345.17        70.        -8.    -0.003   297.47  -2.417E-02   
Pa-234     569.47        41.        -7.    -0.003   276.70  -8.037E-02   
Eu-152     779.52        26.        -3.    -0.001   562.44  -2.794E-02   
Eu-154     872.43        23.         6.     0.002   225.07   7.823E-02   
Pa-234     885.01        21.         2.     0.001   652.09   3.099E-02   
Pa-234     945.95        33.        -4.    -0.001   470.41  -4.118E-02   
Eu-152     963.68        29.         2.     0.001   630.62   2.688E-02   
Eu-154     996.24        18.         3.     0.001   406.83   4.839E-02   
Eu-152    1112.12        31.        -4.    -0.001   423.29  -5.007E-02   
Co-60     1330.57        13.        -1.     0.000   939.63  -2.258E-03   
Eu-152    1408.16        11.         4.     0.001   279.36   3.736E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3141E-01    7.3141E-01   1.3257E-01    1.4277E-01  6.169E-02
Am-241 #A    9.1754E-02    9.1769E-02   1.5262E-01    1.5277E-01  1.207E-01
Bi-212       8.4169E-01    8.4169E-01   3.6508E-01    3.6762E-01  1.731E-01
Bi-214       4.6962E-01    4.6964E-01   8.4055E-02    8.6726E-02  3.334E-02
Co-60  #A   -2.2270E-03   -2.2578E-03   2.1215E-02    2.1215E-02  1.712E-02
Cs-137 #A   -2.7422E-04   -2.7488E-04   2.5995E-02    2.5995E-02  2.139E-02
Eu-152 #A    1.5373E-02    1.5455E-02   3.0279E-02    3.0292E-02  5.756E-02
Eu-154 #A    6.3869E-02    6.4408E-02   1.4496E-01    1.4500E-01  1.358E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411_010.An1               

K-40         1.2141E+01    1.2141E+01   1.0292E+00    1.1965E+00  2.305E-01
Pa-234 #A   -5.6116E-02   -5.6116E-02   1.1790E-01    1.1872E-01  9.474E-02
Pb-212       5.6607E-01    5.6607E-01   8.1192E-02    9.3721E-02  4.075E-02
Pb-214       5.1957E-01    5.1960E-01   8.5285E-02    9.0055E-02  3.448E-02
Ra-226       1.0037E+00    1.0037E+00   5.3626E-01    5.4057E-01  3.637E-01
Th-234 #A    2.6127E-01    2.6127E-01   1.3355E+00    1.3357E+00  1.088E+00
Tl-208 #     1.8733E-01    1.8733E-01   4.2604E-02    4.4287E-02  1.734E-02
U-235  #A    5.8909E-02    5.8909E-02   3.2866E-02    3.3083E-02  1.147E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.646E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.6460810E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-012                Received:        03/04/13                      
Lab ID:          243753-012                    Prepared:        03/08/13 15:21                
Matrix:          Soil                          Analyzed:        04/12/13 08:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0125 U          0.142         0.116             0.9    
Bismuth-212                          0.803             0.372         0.175                    
Bismuth-214                          0.493             0.102         0.0419                   
Cesium-137                           0.000400 U        0.0270        0.0222            0.07   
Cobalt-60                            0.00180 U b       0.00254       0.0301            0.03   
Europium-152                         0.0341 U          0.0777        0.0511            0.1    
Europium-154                         0.0316 U          0.0565        0.173             0.2    
Lead-212                             0.445             0.0776        0.0398                   
Lead-214                             0.554             0.0975        0.0412                   
Potassium-40                        13.2               1.16          0.168                    
Protactinium-234                     0.0531 U          0.117         0.0936                   
Radium-226 (By Bismuth-214)          0.493             0.102         0.0419            0.2    
Thallium-208                         0.178             0.0463        0.0208                   
Thorium-232 (By Actinium-228)        0.506             0.117         0.0582            0.9    
Thorium-234                          0.666 U           0.652         0.955                    
Uranium-235                          0.0665 U          0.0541        0.128             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243753-012                   Client ID : 12-PCT-319-012        

Seqnum : 1503147311003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130412_003                                Batch         : 196120                       Time      : 12-APR-2013 08:05     

Cal    : 12-APR-2013 07:22:35,09-JAN-2013 09:04:01     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      -0.0125          0.116      0.9      .1418            .1418            0.0013      u            

Bismuth-212                        0.803            0.175               .37182           .37408           0           u            

Bismuth-214                        0.493            0.0419              .10233           .10476           -0.0069     u            

Cesium-137                         0.000400         0.0222     0.07     .026999          .026999          0           u            

Cobalt-60                          0.00180          0.0301     0.03     .0025394         .0025407         -0.0086     MDA+ u b*

Europium-152                       0.0341           0.0511     0.1      .077662          .077686          0           u            

Europium-154                       0.0316           0.173      0.2      .056532          .056556          0.043       u            

Lead-212                           0.445            0.0398              .077556          .085828          0.029       u            

Lead-214                           0.554            0.0412              .097451          .10221           0.014       u            

Potassium-40                       13.2             0.168               1.1621           1.3383           -0.31       u            

Protactinium-234                   0.0531           0.0936              .11658           .11733           0.027       u            

Radium-226 (By Bismuth-214)        0.493            0.0419     0.2      .10233           .10476           -0.0069     u            

Thallium-208                       0.178            0.0208              .046252          .047662          0.0062      u            

Thorium-232 (By Actinium-228)      0.506            0.0582     0.9      .11731           .12291           0.028       u            

Thorium-234                        0.666            0.955               .65237           .6554            0.26        u            

Uranium-235                        0.0665           0.128      0.18     .054138          .054307          0.044       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503147311003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-012          
Sample Description: 243753-012, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130412_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:13            Live Time: 2700   sec

Acquisition Time: 4/12/2013 08:05:47        Real Time: 2702   sec
Analysis Time: 4/12/2013 08:50           Dead Time: 0.06   %

Analysis Quantity: 3.320E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.060E-01      1.173E-01      1.229E-01      5.817E-02
Am-241    #AB   -1.255E-02      1.418E-01      1.418E-01      1.161E-01
Bi-212           8.026E-01      3.718E-01      3.741E-01      1.749E-01
Bi-214           4.932E-01      1.023E-01      1.048E-01      4.188E-02
Co-60     #AB    1.799E-03      2.539E-03      2.541E-03      3.010E-02
Cs-137    #AB    4.002E-04      2.700E-02      2.700E-02      2.220E-02
Eu-152    #AB    3.405E-02      7.766E-02      7.769E-02      5.113E-02
Eu-154    #AB    3.157E-02      5.653E-02      5.656E-02      1.729E-01
K-40             1.321E+01      1.162E+00      1.338E+00      1.680E-01
Pa-234    #AB    5.315E-02      1.166E-01      1.173E-01      9.356E-02
Pb-212           4.446E-01      7.756E-02      8.583E-02      3.983E-02
Pb-214           5.540E-01      9.745E-02      1.022E-01      4.116E-02
Ra-226    #      7.097E-01      5.868E-01      5.887E-01      4.474E-01
Th-234    #AB    6.658E-01      6.524E-01      6.554E-01      9.554E-01
Tl-208           1.783E-01      4.625E-02      4.766E-02      2.077E-02
U-235     #AB    6.652E-02      5.414E-02      5.431E-02      1.281E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.775E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 08:50:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_003.An1               

Sample description                                             
243753-012, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412_003.An1

Acquisition information
Start time:                 4/12/2013 08:05:47
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3200E+02) = 

8.1407E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

176 of 382



ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 08:50:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0461

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.47       22.  70.81   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.72       70.  26.04   0.86  3.065E-02
77.16      145.  13.07   0.86  3.245E-02
87.14       64.  27.25   0.66  3.883E-02
92.65       30.  67.73   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  5.249E-01 Ac228 
93.01       61.  32.73   0.40  4.199E-02    93.35   4.100  1.068E+00 Ac228 
93.23       27.  72.04   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.788E-01 Ac228 
120.11        2. 564.81   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
131.31       16. 109.68   0.92  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.78       13. 112.74   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
162.12       16.  88.29   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
185.97       41.  41.34   0.97  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.097E-01 Ra226 
185.98       41.  40.69   0.97  4.883E-02   185.72  57.000  4.477E-02 U235  

186.21   3.555  7.185E-01 Ra226 
205.35       14. 101.46   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
238.56      280.   8.58   0.94  4.342E-02   238.63  43.600  4.393E-01 Pb212 
241.82       67.  24.12   1.51  4.308E-02   242.00   7.268  6.491E-01 Pb214 
277.11       37.  33.23   1.07  3.969E-02   277.37   6.600  4.239E-01 Tl208 
295.25      139.  12.22   0.64  3.814E-02   295.22  18.414  5.887E-01 Pb214 
300.37       21.  53.75   1.09  3.774E-02   300.09   3.180  5.165E-01 Pb212 
338.27       54.  24.10   0.79  3.485E-02   338.32  11.400  4.114E-01 Ac228 
344.78        9. 114.03   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.93      211.   8.64   1.07  3.392E-02   351.93  35.600  5.167E-01 Pb214 
583.39      120.  12.97   1.09  2.387E-02   583.19  85.000  1.782E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 08:50:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.43      172.  10.06   1.70  2.316E-02   609.31  45.490  4.909E-01 Bi214 
727.32       38.  23.16   0.51  2.048E-02   727.33   6.650  8.301E-01 Bi212 
860.50       35.  27.85   0.40  1.821E-02   860.53  12.400  4.673E-01 Tl208 
911.23       87.  13.44   0.86  1.749E-02   911.20  26.200  5.698E-01 Ac228 
964.33        6. 148.68   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.97       41.  21.15   0.53  1.674E-02   968.96  15.900  4.689E-01 Ac228 

1109.66        1. 479.63   1.81  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1120.48       64.  19.61   0.85  1.507E-02  1120.29  14.910  8.656E-01 Bi214 
1171.83       10.  81.61   1.86  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.16        7.  89.53   1.93  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  4.315E-02 Eu154 
1408.18        2. 302.40   2.03  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      567.   4.40   1.76  1.228E-02  1460.82  10.550  1.321E+01 K40   
1620.57        4. 123.34   2.18  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.70       27.  23.43   2.27  1.046E-02  1764.49  15.310  5.001E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.70       143.        59. 1.925E+03   64.25   0.643  -        
308.39    77.14       144.       120. 3.689E+03   35.51   0.857  -        
348.37    87.14       101.        64. 1.654E+03   54.51   0.659  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.36    59.88       108.        -3.    -0.001  1129.91   0.845s
Th-234    253.72    63.47       115.        22.     0.008   141.61   0.849 
Th-234    370.39    92.65       191.        30.     0.011   135.46   0.879s
U-235     373.20    93.35       180.        27.     0.010   144.08   0.880D
Ac-228    373.20    93.35       135.        61.     0.023    65.45   0.396D
Eu-152    480.19   120.11        85.         2.     0.001  1129.61   0.909s
Pa-234    524.98   131.31       152.        16.     0.006   219.36   0.919s
U-235     574.84   143.78       105.        13.     0.005   225.47   0.932s
U-235     648.16   162.12        92.        16.     0.006   176.59   0.951s
U-235     743.58   185.98       121.        41.     0.015    81.39   0.974 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.56   185.97       122.        41.     0.015    82.68   0.975 
U-235     821.02   205.35        96.        14.     0.005   202.93   0.994s
Pb-212    953.84   238.56       115.       276.     0.102    17.15   0.945 
Pb-214    966.88   241.82        83.        67.     0.025    48.24   1.513s
Tl-208   1107.99   277.11        56.        37.     0.014    66.45   1.065 
Pb-214   1180.52   295.25        53.       137.     0.051    24.45   0.637s
Pb-212   1201.01   300.37        61.        21.     0.008   107.50   1.088s
Ac-228   1352.58   338.27        45.        54.     0.020    48.21   0.792s
Eu-152   1378.62   344.78        44.         9.     0.003   228.06   1.131s
Pb-214   1407.19   351.93        50.       207.     0.077    17.28   1.074 
Tl-208   2332.90   583.39        36.       120.     0.044    25.95   1.090 
Bi-214   2437.04   609.43        39.       172.     0.064    20.12   1.703s
Eu-154   2885.56   721.56        29.        -1.    -0.001  1116.50   1.482s
Bi-212   2908.59   727.32        12.        38.     0.014    46.33   0.513s
Bi-212   3137.38   784.52        39.        -6.    -0.002   301.63   1.536s
Tl-208   3441.32   860.50        15.        35.     0.013    55.70   0.400s
Ac-228   3644.26   911.23        14.        87.     0.032    26.89   0.860s
Eu-152   3856.69   964.33        35.         6.     0.002   297.36   1.687s
Ac-228   3875.27   968.97        13.        41.     0.015    42.30   0.534s
Eu-152   4438.11  1109.66        21.         1.     0.001   959.25   1.807s
Bi-214   4481.40  1120.48        20.        64.     0.024    39.23   0.853s
Co-60    4686.87  1171.83        26.        10.     0.004   163.21   1.855s
Eu-154   5092.31  1273.16        15.         7.     0.003   179.06   1.933s
Co-60    5323.69  1330.98        31.        -7.    -0.003   230.27   1.976s
Eu-152   5632.60  1408.18        17.         2.     0.001   604.81   2.031s
K-40     5843.44  1460.87        10.       567.     0.210     8.80   1.765 
Bi-212   6482.57  1620.57         9.         4.     0.001   246.68   2.180s
Bi-214   7059.45  1764.70         6.        27.     0.010    46.86   2.274s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0604E-01                                      5.12E+12             
911.20 5.698E-01  (  5.817E-02 1.34E+01 2.62E+01 G  
968.96 4.689E-01  (  9.367E-02 2.12E+01 1.59E+01 G  
338.32 4.114E-01  (  1.184E-01 2.41E+01 1.14E+01 G  

Energy duplication    
93.35 1.068E+00 +   4.741E-01 3.27E+01 4.10E+00 XA 

Am-241   I  -1.2549E-02                                      1.58E+05             
59.54-1.255E-02 &(  1.161E-01 5.65E+02 3.59E+01 G  

179 of 382



ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 08:50:55
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   8.0261E-01                                      5.12E+12             
727.33 8.301E-01  (  1.749E-01 2.32E+01 6.65E+00 G  
785.37-8.550E-01 -   2.047E+00 1.51E+02 1.11E+00 G  

1620.74 6.817E-01 ?(  1.261E+00 1.23E+02 1.51E+00 G  

Bi-214   N   4.9320E-01                                      5.84E+05             
609.31 4.909E-01  (P 4.188E-02 1.01E+01 4.55E+01 G  

1120.29 8.656E-01 +   1.381E-01 1.96E+01 1.49E+01 G  
1764.49 5.001E-01 ?(  1.082E-01 2.34E+01 1.53E+01 G  

Co-60    T   1.7994E-03                                      1.93E+03             
1332.49-1.677E-02 ?(  3.010E-02 1.15E+02 1.00E+02 G  
1173.23 2.039E-02 &(  2.520E-02 8.16E+01 9.98E+01 G  

Cs-137   I   4.0015E-04                                      1.10E+04             
661.66 4.002E-04 %(  2.220E-02 3.37E+03 8.50E+01 G  

Eu-152   I   3.4053E-02                                      4.94E+03             
344.28 2.852E-02 &(  5.113E-02 1.14E+02 2.66E+01 G  
121.78 4.969E-03 -   4.593E-02 5.65E+02 2.84E+01 G  
778.90 0.000E+00 -   1.559E-01 1.00E+03 1.30E+01 G  
964.08 7.286E-02 *(  1.714E-01 1.49E+02 1.45E+01 G  

1112.08 2.026E-02 ?(  1.575E-01 4.80E+02 1.34E+01 G  
1408.01 2.299E-02 ?(  1.114E-01 3.02E+02 2.09E+01 G  

Eu-154   I   3.1571E-02                                      3.14E+03             
873.18-1.628E-03 %(  1.729E-01 6.45E+03 1.22E+01 G  
123.07-1.938E-03 %   4.613E-02 1.45E+03 4.04E+01 G  

1274.43 4.315E-02 ?(  5.749E-02 8.95E+01 3.49E+01 G  
723.30-1.027E-02 +   9.333E-02 5.58E+02 2.00E+01 G  

1004.72 6.365E-03 %   1.186E-01 1.14E+03 1.79E+01 G  
996.25 0.000E+00 -   1.881E-01 1.00E+03 1.05E+01 G  

K-40     N   1.3207E+01                                      4.57E+11             
1460.82 1.321E+01  (  1.680E-01 4.40E+00 1.06E+01 G  

Pa-234   N   5.3147E-02                                      1.63E+12             
131.30 5.315E-02 ?(  9.356E-02 1.10E+02 1.82E+01 G  
569.50-3.116E-03 &   1.939E-01 3.78E+03 9.30E+00 G  
946.00 2.213E-03 %   1.475E-01 4.05E+03 1.35E+01 G  
880.52 0.000E+00 -   1.418E-01 1.00E+03 1.05E+01 G  
883.24-2.539E-03 %   1.839E-01 4.40E+03 9.70E+00 G  

Pb-212   N   4.4456E-01                                      5.12E+12             
238.63 4.393E-01  (P 3.983E-02 8.58E+00 4.36E+01 G  
300.09 5.165E-01 ?(P 4.586E-01 5.38E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.5404E-01                                      5.84E+05             
351.93 5.167E-01  (P 4.116E-02 8.64E+00 3.56E+01 G  
295.22 5.887E-01  (P 7.273E-02 1.22E+01 1.84E+01 G  
242.00 6.491E-01 *(P 2.039E-01 2.41E+01 7.27E+00 G  

Ra-226   N   7.0965E-01                                      5.84E+05             
186.21 7.097E-01 ?(  4.474E-01 4.13E+01 3.56E+00 G  

Th-234   N   6.6579E-01                                      1.63E+12             
63.30 8.580E-01 ?(  9.554E-01 7.08E+01 3.75E+00 G  
92.59 4.998E-01  (  5.371E-01 6.77E+01 4.34E+00 G  

Tl-208   N   1.7825E-01                                      5.12E+12             
583.19 1.782E-01  (  2.077E-02 1.30E+01 8.50E+01 G  
277.37 4.239E-01 +   2.015E-01 3.32E+01 6.60E+00 G  
860.53 4.673E-01 +   1.205E-01 2.78E+01 1.24E+01 G  

U-235    N   6.6519E-02                                      2.57E+11             
143.77 7.112E-02 &(  1.281E-01 1.13E+02 1.09E+01 G  
205.32 1.811E-01  (  2.922E-01 1.01E+02 5.02E+00 G  
163.36 1.874E-01 &(  2.615E-01 8.83E+01 5.08E+00 G  
185.72 4.477E-02 ?(  2.773E-02 4.07E+01 5.70E+01 G  

Energy duplication    
93.35 3.408E-01 *   3.900E-01 7.20E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.88       108.        -3.    -0.001  1129.91  -1.255E-02   
Th-234      63.47       115.        22.     0.008   141.61   8.580E-01   
Th-234      92.65       191.        30.     0.011   135.46   4.998E-01   
U-235       93.35       180.        27.     0.010   144.08   3.408E-01   
Eu-152     120.11        85.         2.     0.001  1129.61   4.969E-03   
Pa-234     131.31       152.        16.     0.006   219.36   5.315E-02   
U-235      143.78       105.        13.     0.005   225.47   7.112E-02   
U-235      162.12        92.        16.     0.006   176.59   1.874E-01   
U-235      185.98       121.        41.     0.015    81.39   4.477E-02   
Ra-226     185.97       122.        41.     0.015    82.68   7.097E-01   
U-235      205.35        96.        14.     0.005   202.93   1.811E-01   
Eu-152     344.78        44.         9.     0.003   228.06   2.852E-02   
Eu-154     721.56        29.        -1.    -0.001  1116.50  -1.027E-02   
Eu-152     964.33        35.         6.     0.002   297.36   7.286E-02   
Eu-152    1109.66        21.         1.     0.001   959.25   2.026E-02   
Co-60     1171.83        26.        10.     0.004   163.21   2.039E-02   
Eu-154    1273.16        15.         7.     0.003   179.06   4.315E-02   
Co-60     1330.98        31.        -7.    -0.003   230.27  -1.677E-02   
Eu-152    1408.18        17.         2.     0.001   604.81   2.299E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0604E-01    5.0604E-01   1.1731E-01    1.2291E-01  5.817E-02
Am-241 #A   -1.2547E-02   -1.2549E-02   1.4180E-01    1.4180E-01  1.161E-01
Bi-212       8.0261E-01    8.0261E-01   3.7182E-01    3.7408E-01  1.749E-01
Bi-214       4.9318E-01    4.9320E-01   1.0233E-01    1.0476E-01  4.188E-02
Co-60  #A    1.7745E-03    1.7994E-03   2.5394E-03    2.5407E-03  3.010E-02
Cs-137 #A    3.9917E-04    4.0015E-04   2.6999E-02    2.6999E-02  2.220E-02
Eu-152 #A    3.3868E-02    3.4053E-02   7.7662E-02    7.7686E-02  5.113E-02
Eu-154 #A    3.1302E-02    3.1571E-02   5.6532E-02    5.6556E-02  1.729E-01
K-40         1.3207E+01    1.3207E+01   1.1621E+00    1.3383E+00  1.680E-01
Pa-234 #A    5.3147E-02    5.3147E-02   1.1658E-01    1.1733E-01  9.356E-02
Pb-212       4.4456E-01    4.4456E-01   7.7556E-02    8.5828E-02  3.983E-02
Pb-214       5.5401E-01    5.5404E-01   9.7451E-02    1.0221E-01  4.116E-02
Ra-226 #     7.0962E-01    7.0965E-01   5.8678E-01    5.8875E-01  4.474E-01
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Th-234 #A    6.6579E-01    6.6579E-01   6.5237E-01    6.5540E-01  9.554E-01
Tl-208       1.7825E-01    1.7825E-01   4.6252E-02    4.7662E-02  2.077E-02
U-235  #A    6.6519E-02    6.6519E-02   5.4138E-02    5.4307E-02  1.281E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.619E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.6186058E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-005                Sampled:         03/04/13 14:14                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243753-005                    Prepared:        03/08/13 14:04                
Lab ID:          QC679937                      Analyzed:        04/11/13 09:09                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   379 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                     0.0936         0.117      -0.0263 U      0.134       0.109           0.9    NC    40  NC     1   

Bismuth-212                       0.250          0.381       0.209 U       0.190       0.271                  NC    40  NC     1   

Bismuth-214                       0.329          0.0811      0.344         0.0879      0.0393                 4.32  40  0.0861 1   

Cesium-137                       -0.0139 U       0.0283     -0.00450 U     0.0221      0.0177          0.07   NC    40  NC     1   

Cobalt-60                        -0.00135 U      0.0238      0.00425 U     0.0114      0.0255          0.03   NC    40  NC     1   

Europium-152                      0.0214 U       0.0420      0.00586 U     0.0148      0.0553          0.1    NC    40  NC     1   

Europium-154                      0.0345 U       0.0545      0.00585 U     0.0187      0.141           0.2    NC    40  NC     1   

Lead-212                          0.316          0.0644      0.314         0.0680      0.0331                 0.628 40  0.0150 1   

Lead-214                          0.341          0.0684      0.398         0.0802      0.0351                 15.3  40  0.379  1   

Potassium-40                     12.4            1.23       12.9           1.23        0.0997                 3.94  40  0.202  1   

Protactinium-234                 -0.0110 U       0.0198      0.00763 U     0.0979      0.0802                 NC    40  NC     1   

Radium-226 (By Bismuth-214)       0.329          0.0811      0.344         0.0879      0.0393          0.2    4.32  40  0.0861 1   

Thallium-208                      0.129          0.0362      0.136         0.0335      0.0119                 5.42  40  0.103  1   

Thorium-232 (By Actinium-228)     0.258          0.0836      0.312         0.0936      0.0715          0.9    19.1  40  0.307  1   

Thorium-234                       0.509 U        0.532       0.452 U       1.05        0.840                  NC    40  NC     1   

Uranium-235                       0.0173 U       0.0258      0.0883 U      0.131       0.113           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243753 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503145888009                                                            Seqnum        : 1503145888003.1                                                         

File          : 1_20130411_009                                                           File          : 1_20130411_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243753-005                                                               Lab ID        : QC679937                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196120                                                                   Batch         : 196120                                                                  

Time          : 11-APR-2013 14:48                                                        Time          : 11-APR-2013 09:09                                                       

Sample Amount : 381 g                                                                    Sample Amount : 379 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01                                Cal           : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.09365     0.09044   0.9    .11671         .11691         -0.02632   0.1090   0.9   .13395        .13396             40          1    u     

Bismuth-212                      0.2504      0.2370           .38028         .3805          0.2089     0.2708         .18996        .19027             40          1    u     

Bismuth-214                      0.3294      0.03395          .079696        .081091        0.3439     0.03933        .086461       .087864       4    40   0.086  1    u     

Cesium-137                       -0.01390    0.02211   0.07   .028267        .028274        -0.004501  0.01772  0.07  .022093       .022094            40          1    u     

Cobalt-60                        -0.001348   0.01939   0.03   .023771        .023771        0.004251   0.02552  0.03  .011439       .011441            40          1    u     

Europium-152                     0.02141     0.04595   0.1    .041975        .041993        0.005860   0.05533  0.1   .014789       .014793            40          1    u     

Europium-154                     0.03446     0.1137    0.2    .054483        .054512        0.005851   0.1414   0.2   .018654       .018657            40          1    u     

Lead-212                         0.3164      0.02974          .058874        .064425        0.3144     0.03310        .062844       .068009       1    40   0.015  1    u     

Lead-214                         0.3415      0.03119          .065729        .068422        0.3979     0.03507        .077079       .080196       15   40   0.379  1    u     

Potassium-40                     12.38       0.1867           1.0632         1.2319         12.88      0.09966        1.044         1.2284        4    40   0.202  1    u     

Protactinium-234                 -0.01102    0.08300          .019578        .019769        0.007627   0.08024        .097848       .097866            40          1    u     

Radium-226 (By Bismuth-214)      0.3294      0.03395   0.2    .079696        .081091        0.3439     0.03933  0.2   .086461       .087864       4    40   0.086  1    u     

Thallium-208                     0.1289      0.01427          .035183        .036154        0.1361     0.01190        .032282       .033456       5    40   0.103  1    u     

Thorium-232 (By Actinium-228)    0.2578      0.06115   0.9    .081524        .083636        0.3122     0.07146  0.9   .090778       .093554       19   40   0.307  1    u     

Thorium-234                      0.5086      0.7997           .53            .53218         0.4525     0.8398         1.0488        1.0497             40          1    u     

Uranium-235                      0.01735     0.1158    0.18   .025772        .025796        0.08826    0.1129   0.18  .13131        .13143             40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-005DUP       
Sample Description: QC679937, 196120, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 14:14            Live Time: 2700   sec

Acquisition Time: 4/11/2013 09:09:06        Real Time: 2702   sec
Analysis Time: 4/11/2013 09:54           Dead Time: 0.06   %

Analysis Quantity: 3.790E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.122E-01      9.078E-02      9.355E-02      7.146E-02
Am-241    #AB   -2.632E-02      1.339E-01      1.340E-01      1.090E-01
Bi-212    #AB    2.089E-01      1.900E-01      1.903E-01      2.708E-01
Bi-214    #      3.439E-01      8.646E-02      8.786E-02      3.933E-02
Co-60     #AB    4.251E-03      1.144E-02      1.144E-02      2.552E-02
Cs-137    #AB   -4.501E-03      2.209E-02      2.209E-02      1.772E-02
Eu-152    #AB    5.860E-03      1.479E-02      1.479E-02      5.533E-02
Eu-154    #AB    5.851E-03      1.865E-02      1.866E-02      1.414E-01
K-40             1.288E+01      1.044E+00      1.228E+00      9.966E-02
Pa-234    #AB    7.627E-03      9.785E-02      9.787E-02      8.024E-02
Pb-212           3.144E-01      6.284E-02      6.801E-02      3.310E-02
Pb-214           3.979E-01      7.708E-02      8.020E-02      3.507E-02
Ra-226    #      3.826E-01      4.770E-01      4.778E-01      3.723E-01
Th-234    #AB    4.525E-01      1.049E+00      1.050E+00      8.398E-01
Tl-208           1.361E-01      3.228E-02      3.346E-02      1.190E-02
U-235     #AB    8.826E-02      1.313E-01      1.314E-01      1.129E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.554E+01

Analyst: Andrew Alexander
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Sample description                                             
QC679937, 196120, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130411_003.An1

Acquisition information
Start time:                 4/11/2013 09:09:06
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7900E+02) = 

7.1311E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 14:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1227

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.27       14. 115.89   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
77.13       82.  22.26   0.73  3.244E-02
92.83       59.  28.63   0.88  4.199E-02    92.59   4.343  8.656E-01 Th234 

93.35   5.760  6.471E-01 U235  
93.35   4.100  9.091E-01 Ac228 
93.35   5.760  6.471E-01 U235  

92.93       77.  24.55   1.12  4.199E-02    92.59   4.343  1.122E+00 Th234 
93.35   5.760  8.387E-01 U235  
93.35   4.100  1.178E+00 Ac228 

131.24        3. 641.49   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
144.07       10. 152.41   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.600E-02 U235  
186.36       25.  62.34   0.99  4.878E-02   186.21   3.555  3.826E-01 Ra226 

185.72  57.000  2.384E-02 U235  
205.36       16.  74.38   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.804E-01 U235  
238.56      230.   9.79   0.81  4.342E-02   238.63  43.600  3.144E-01 Pb212 
241.80       50.  32.45   0.50  4.308E-02   242.00   7.268  4.210E-01 Pb214 
295.11      104.  18.09   0.96  3.815E-02   295.22  18.414  3.855E-01 Pb214 
299.57       23.  41.76   0.69  3.774E-02   300.09   3.180  5.152E-01 Pb212 
338.31       67.  18.84   1.19  3.484E-02   338.32  11.400  4.442E-01 Ac228 
351.92      186.   9.50   1.20  3.392E-02   351.93  35.600  3.995E-01 Pb214 
583.36      105.  11.86   1.15  2.388E-02   583.19  85.000  1.361E-01 Tl208 
609.26      138.  12.08   1.09  2.317E-02   609.31  45.490  3.325E-01 Bi214 
785.87        5. 155.52   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
859.19        3. 212.40   1.61  1.821E-02   860.53  12.400    PBC<MDA Tl208 
911.40       54.  19.56   1.65  1.749E-02   911.20  26.200  3.094E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
969.02       22.  34.13   1.70  1.674E-02   968.96  15.900  2.222E-01 Ac228 

1005.21        4. 202.95   1.72  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.83       19.  48.49   1.80  1.507E-02  1120.29  14.910  2.284E-01 Bi214 
1172.20        5. 134.55   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.16        4. 163.73   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.69      632.   4.05   1.98  1.228E-02  1460.82  10.550  1.288E+01 K40   
1620.53        6.  45.47   2.09  1.126E-02  1620.74   1.510  8.585E-01 Bi212 
1764.61       23.  22.56   2.15  1.046E-02  1764.49  15.310  3.779E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.43    77.13       120.        82. 2.531E+03   44.51   0.728  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.57    59.41       124.        -6.    -0.002   508.87   0.847s
Th-234    253.02    63.27       116.        14.     0.005   231.79   0.851s
U-235     373.27    93.35       114.        59.     0.022    57.26   0.885D
Ac-228    373.27    93.35       107.        77.     0.028    49.10   1.122D
Pa-234    524.75   131.24       146.         3.     0.001  1282.98   0.927s
U-235     576.03   144.07       106.        10.     0.004   304.82   0.940s
U-235     653.73   163.50       104.        -2.    -0.001  1350.61   0.962s
Ra-226    745.15   186.36       110.        25.     0.009   124.69   0.986s
U-235     821.10   205.36        63.        16.     0.006   148.77   1.007s
Pb-212    953.87   238.56       104.       225.     0.083    19.58   0.811 
Pb-214    966.83   241.80        91.        50.     0.018    64.89   0.500s
Tl-208   1104.70   276.28        75.        -9.    -0.003   290.38   1.082s
Pb-214   1179.98   295.11        77.       103.     0.038    36.18   0.961 
Pb-212   1197.81   299.57        37.        23.     0.009    83.52   0.694s
Ac-228   1352.73   338.31        35.        67.     0.025    37.67   1.190 
Eu-152   1375.33   343.96        67.        -6.    -0.002   384.09   1.150s
Pb-214   1407.19   351.92        47.       183.     0.068    18.99   1.195 
Tl-208   2332.78   583.36        15.       105.     0.039    23.72   1.145 
Bi-214   2436.37   609.26        45.       133.     0.049    24.16   1.095s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2646.08   661.70        29.        -3.    -0.001   490.88   1.448s
Eu-154   2899.04   724.93        41.        -4.    -0.002   426.86   1.501s
Eu-152   3119.95   780.16        32.        -5.    -0.002   318.71   1.548s
Bi-212   3142.80   785.87        33.         5.     0.002   311.04   1.553s
Tl-208   3436.09   859.19        24.         3.     0.001   424.79   1.613s
Eu-154   3491.69   873.09        25.        -3.    -0.001   491.79   1.623s
Pa-234   3531.93   883.14        23.        -3.    -0.001   456.94   1.631s
Ac-228   3644.98   911.40        28.        54.     0.020    39.13   1.653 
Ac-228   3875.49   969.02        18.        22.     0.008    68.26   1.696s
Eu-154   3984.40   996.24        26.        -1.     0.000  1523.13   1.716s
Eu-154   4020.28  1005.21        27.         4.     0.001   405.90   1.722s
Eu-152   4450.26  1112.68        40.        -3.    -0.001   547.87   1.798s
Bi-214   4482.89  1120.83        35.        19.     0.007    96.98   1.804s
Co-60    4688.42  1172.20        17.         5.     0.002   269.10   1.839s
Eu-154   5109.57  1277.44        24.        -3.    -0.001   484.56   1.903s
Eu-152   5632.70  1408.16        15.         4.     0.001   327.46   1.981s
K-40     5842.94  1460.69         4.       632.     0.234     8.11   1.983 
Bi-212   6482.70  1620.53         0.         6.     0.002    90.94   2.090s
Bi-214   7059.45  1764.61         2.        23.     0.008    45.13   2.152s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1219E-01                                      5.12E+12             
911.20 3.094E-01 ?(  7.146E-02 1.96E+01 2.62E+01 G  
968.96 2.222E-01 ?(  9.810E-02 3.41E+01 1.59E+01 G  
338.32 4.442E-01  (  9.192E-02 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 1.178E+00 +   3.701E-01 2.46E+01 4.10E+00 XA 

Am-241   I  -2.6323E-02                                      1.58E+05             
59.54-2.632E-02 &(  1.090E-01 2.54E+02 3.59E+01 G  

Bi-212   N   2.0888E-01                                      5.12E+12             
727.33-1.484E-02 %(  2.708E-01 1.11E+03 6.65E+00 G  
785.37 6.655E-01 ?(  1.639E+00 1.56E+02 1.11E+00 G  

1620.74 8.585E-01 ?(  3.619E-01 4.55E+01 1.51E+00 G  

Bi-214   N   3.4393E-01                                      5.84E+05             
609.31 3.325E-01 @(P 3.933E-02 1.21E+01 4.55E+01 G  

1120.29 2.284E-01 -   1.613E-01 4.85E+01 1.49E+01 G  
1764.49 3.779E-01 ?(  5.303E-02 2.26E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   4.2510E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  2.552E-02 1.00E+03 1.00E+02 G  
1173.23 8.508E-03 ?(  1.770E-02 1.35E+02 9.98E+01 G  

Cs-137   I  -4.5007E-03                                      1.10E+04             
661.66-4.501E-03 ?(  1.772E-02 2.45E+02 8.50E+01 G  

Eu-152   I   5.8603E-03                                      4.94E+03             
344.28-1.788E-02 &(  5.533E-02 1.92E+02 2.66E+01 G  
121.78 6.171E-05 %   4.934E-02 4.85E+04 2.84E+01 G  
778.90-5.503E-02 +   1.389E-01 1.59E+02 1.30E+01 G  
964.08-6.448E-04 %   1.399E-01 1.32E+04 1.45E+01 G  

1112.08-4.336E-02 +   1.917E-01 2.74E+02 1.34E+01 G  
1408.01 3.614E-02 &(  9.229E-02 1.64E+02 2.09E+01 G  

Eu-154   I   5.8508E-03                                      3.14E+03             
873.18-3.592E-02 ?(  1.414E-01 2.46E+02 1.22E+01 G  
123.07-6.335E-04 &   3.433E-02 3.29E+03 4.04E+01 G  

1274.43-1.632E-02 +   6.320E-02 2.42E+02 3.49E+01 G  
723.30-2.827E-02 +   9.689E-02 2.13E+02 2.00E+01 G  

1004.72 3.431E-02 &(  1.110E-01 2.03E+02 1.79E+01 G  
996.25-1.479E-02 +   1.839E-01 7.62E+02 1.05E+01 G  

K-40     N   1.2879E+01                                      4.57E+11             
1460.82 1.288E+01  (  9.966E-02 4.05E+00 1.06E+01 G  

Pa-234   N   7.6266E-03                                      1.63E+12             
131.30 7.627E-03 ?(  8.024E-02 6.41E+02 1.82E+01 G  
569.50-3.680E-03 %   1.290E-01 2.14E+03 9.30E+00 G  
946.00 0.000E+00 -   1.440E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 &   1.259E-01 1.00E+03 1.05E+01 G  
883.24-4.647E-02 +   1.693E-01 2.28E+02 9.70E+00 G  

Pb-212   N   3.1438E-01                                      5.12E+12             
238.63 3.144E-01  (P 3.310E-02 9.79E+00 4.36E+01 G  
300.09 5.152E-01 + P 3.102E-01 4.18E+01 3.18E+00 G  

Pb-214   N   3.9785E-01                                      5.84E+05             
351.93 3.995E-01  (P 3.507E-02 9.50E+00 3.56E+01 G  
295.22 3.855E-01  (P 7.712E-02 1.81E+01 1.84E+01 G  
242.00 4.210E-01 *(P 1.876E-01 3.24E+01 7.27E+00 G  

Ra-226   N   3.8260E-01                                      5.84E+05             
186.21 3.826E-01 ?(  3.723E-01 6.23E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   4.5248E-01                                      1.63E+12             
63.30 4.525E-01 ?(  8.398E-01 1.16E+02 3.75E+00 G  
92.59 1.832E-02 %   4.637E-01 1.54E+03 4.34E+00 G  

Tl-208   N   1.3610E-01                                      5.12E+12             
583.19 1.361E-01  (  1.190E-02 1.19E+01 8.50E+01 G  
277.37-8.722E-02 -   2.028E-01 1.45E+02 6.60E+00 G  
860.53 3.917E-02 &   1.325E-01 2.12E+02 1.24E+01 G  

U-235    N   8.8263E-02                                      2.57E+11             
143.77 4.600E-02 ?(  1.129E-01 1.52E+02 1.09E+01 G  
205.32 1.804E-01 ?(  2.082E-01 7.44E+01 5.02E+00 G  
163.36-2.207E-02 &   2.443E-01 6.75E+02 5.08E+00 G  
185.72 1.327E-03 %   2.928E-02 1.34E+03 5.70E+01 G  

Energy duplication    
93.35 6.471E-01     2.720E-01 2.86E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.41       124.        -6.    -0.002   508.87  -2.632E-02   
Th-234      63.27       116.        14.     0.005   231.79   4.525E-01   
U-235       93.35       114.        59.     0.022    57.26   6.471E-01   
Pa-234     131.24       146.         3.     0.001  1282.98   7.627E-03   
U-235      144.07       106.        10.     0.004   304.82   4.600E-02   
U-235      163.50       104.        -2.    -0.001  1350.61  -2.207E-02   
U-235      205.36        63.        16.     0.006   148.77   1.804E-01   
Eu-152     343.96        67.        -6.    -0.002   384.09  -1.788E-02   
Cs-137     661.70        29.        -3.    -0.001   490.88  -4.501E-03   
Eu-154     724.93        41.        -4.    -0.002   426.86  -2.827E-02   
Eu-152     780.16        32.        -5.    -0.002   318.71  -5.503E-02   
Bi-212     785.87        33.         5.     0.002   311.04   6.655E-01   
Eu-154     873.09        25.        -3.    -0.001   491.79  -3.592E-02   
Pa-234     883.14        23.        -3.    -0.001   456.94  -4.647E-02   
Eu-154     996.24        26.        -1.     0.000  1523.13  -1.479E-02   
Eu-154    1005.21        27.         4.     0.001   405.90   3.431E-02   
Eu-152    1112.68        40.        -3.    -0.001   547.87  -4.336E-02   
Co-60     1172.20        17.         5.     0.002   269.10   8.508E-03   
Eu-154    1277.44        24.        -3.    -0.001   484.56  -1.632E-02   
Eu-152    1408.16        15.         4.     0.001   327.46   3.614E-02   
Bi-212    1620.53         0.         6.     0.002    90.94   8.585E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1219E-01    3.1219E-01   9.0778E-02    9.3554E-02  7.146E-02
Am-241 #A   -2.6318E-02   -2.6323E-02   1.3395E-01    1.3396E-01  1.090E-01
Bi-212 #A    2.0888E-01    2.0888E-01   1.8996E-01    1.9027E-01  2.708E-01
Bi-214 #     3.4392E-01    3.4393E-01   8.6461E-02    8.7864E-02  3.933E-02
Co-60  #A    4.1936E-03    4.2510E-03   1.1439E-02    1.1441E-02  2.552E-02
Cs-137 #A   -4.4899E-03   -4.5007E-03   2.2093E-02    2.2094E-02  1.772E-02
Eu-152 #A    5.8293E-03    5.8603E-03   1.4789E-02    1.4793E-02  5.533E-02
Eu-154 #A    5.8022E-03    5.8508E-03   1.8654E-02    1.8657E-02  1.414E-01
K-40         1.2879E+01    1.2879E+01   1.0440E+00    1.2284E+00  9.966E-02
Pa-234 #A    7.6266E-03    7.6266E-03   9.7848E-02    9.7866E-02  8.024E-02
Pb-212       3.1438E-01    3.1438E-01   6.2844E-02    6.8009E-02  3.310E-02
Pb-214       3.9783E-01    3.9785E-01   7.7079E-02    8.0196E-02  3.507E-02
Ra-226 #     3.8258E-01    3.8260E-01   4.7705E-01    4.7775E-01  3.723E-01
Th-234 #A    4.5248E-01    4.5248E-01   1.0488E+00    1.0497E+00  8.398E-01
Tl-208       1.3610E-01    1.3610E-01   3.2282E-02    3.3456E-02  1.190E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 09:54:15
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_003.An1               

U-235  #A    8.8263E-02    8.8263E-02   1.3131E-01    1.3143E-01  1.129E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.477E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.4765631E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-009                Sampled:         03/04/13 13:43                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243753-009                    Prepared:        03/08/13 14:26                
Lab ID:          QC679938                      Analyzed:        04/11/13 11:07                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                     0.00331 U     0.152      -0.00259 U      0.153      0.126           0.9    NC     40  NC      1   

Bismuth-212                       0.556         0.466       0.760          0.474      0.303                  30.9   40  0.216   1   

Bismuth-214                       0.537         0.110       0.563          0.102      0.0367                 4.81   40  0.125   1   

Cesium-137                        0 U           0.0205      0.0000121 U    0.0229     0.0189          0.07   NC     40  NC      1   

Cobalt-60                         0.0102 U      0.0154      0.00442 U      0.0158     0.0266          0.03   NC     40  NC      1   

Europium-152                      0.0569        0.0891      0.0279 U       0.0510     0.0567          0.1    NC     40  NC      1   

Europium-154                      0.00518 U     0.0275     -0.0140 U       0.210      0.171           0.2    NC     40  NC      1   

Lead-212                          0.488         0.0878      0.548          0.0909     0.0383                 11.5   40  0.334   1   

Lead-214                          0.585         0.105       0.621          0.120      0.0498                 5.94   40  0.160   1   

Potassium-40                     12.9           1.32       11.2            1.18       0.108                  13.9   40  0.668   1   

Protactinium-234                 -0.0180 U      0.115      -0.0184 U       0.0462     0.100                  NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.537         0.110       0.563          0.102      0.0367          0.2    4.81   40  0.125   1   

Thallium-208                      0.182         0.0434      0.197          0.0472     0.0185                 7.84   40  0.164   1   

Thorium-232 (By Actinium-228)     0.706         0.146       0.706          0.166      0.0493          0.9    0.0482 40  0.00109 1   

Thorium-234                       0.370 U       0.342       0.372 U        0.351      0.949                  NC     40  NC      1   

Uranium-235                       0.0794 U      0.0475      0.0886 U       0.0472     0.141           0.18   NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243753 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503145888004                                                            Seqnum        : 1503145888005.1                                                         

File          : 1_20130411_004                                                           File          : 1_20130411_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243753-009                                                               Lab ID        : QC679938                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196120                                                                   Batch         : 196120                                                                  

Time          : 11-APR-2013 10:03                                                        Time          : 11-APR-2013 11:07                                                       

Sample Amount : 333 g                                                                    Sample Amount : 333 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.06 %                                                                   Dead Time     : 0.06 %                                                                  

Cal           : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01                                Cal           : 11-APR-2013 07:39:08,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.003310   0.1247    0.9    .15157         .15157         -0.002590   0.1256   0.9   .15262        .15262             40          1    u     

Bismuth-212                      0.5561     0.2747           .46558         .46645         0.7596      0.3033         .47219        .47379        31   40   0.216  1    u     

Bismuth-214                      0.5369     0.04397          .10677         .10952         0.5633      0.03674        .098589       .10186        5    40   0.125  1    u     

Cesium-137                       0          0.03736   0.07   .020501        .020501        0.00001210  0.01887  0.07  .022914       .022914            40          1    u     

Cobalt-60                        0.01025    0.02655   0.03   .015435        .015442        0.004419    0.02656  0.03  .015758       .015759            40          1    u     

Europium-152                     0.05693    0.05159   0.1    .089024        .089083        0.02790     0.05670  0.1   .050934       .050959            40          1    u     

Europium-154                     0.005179   0.1326    0.2    .027496        .027498        -0.01404    0.1713   0.2   .20984        .20984             40          1    u     

Lead-212                         0.4880     0.03997          .078001        .087823        0.5477      0.03829        .078814       .090903       12   40   0.334  1    u     

Lead-214                         0.5847     0.04606          .099452        .10464         0.6205      0.04978        .11444        .11953        6    40   0.160  1    u     

Potassium-40                     12.86      0.1873           1.1501         1.3192         11.19       0.1081         1.0399        1.1822        14   40   0.668  1    u     

Protactinium-234                 -0.01797   0.09407          .11521         .11529         -0.01839    0.1004         .04597        .046198            40          1    u     

Radium-226 (By Bismuth-214)      0.5369     0.04397   0.2    .10677         .10952         0.5633      0.03674  0.2   .098589       .10186        5    40   0.125  1    u     

Thallium-208                     0.1822     0.01655          .041771        .043395        0.1970      0.01845        .045412       .047159       8    40   0.164  1    u     

Thorium-232 (By Actinium-228)    0.7061     0.08073   0.9    .13702         .14626         0.7058      0.04929  0.9   .15799        .16606        0    40   0.001  1    u     

Thorium-234                      0.3696     1.083            .34029         .34208         0.3721      0.9485         .34887        .35065             40          1    u     

Uranium-235                      0.07937    0.1495    0.18   .047247        .047522        0.08857     0.1405   0.18  .046847       .047192            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1503145888005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-009DUP       
Sample Description: QC679938, 196120, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130411_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:43            Live Time: 2700   sec

Acquisition Time: 4/11/2013 11:07:56        Real Time: 2702   sec
Analysis Time: 4/11/2013 11:53           Dead Time: 0.06   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.058E-01      1.580E-01      1.661E-01      4.929E-02
Am-241    #AB   -2.590E-03      1.526E-01      1.526E-01      1.256E-01
Bi-212           7.596E-01      4.722E-01      4.738E-01      3.033E-01
Bi-214           5.633E-01      9.859E-02      1.019E-01      3.674E-02
Co-60     #AB    4.419E-03      1.576E-02      1.576E-02      2.656E-02
Cs-137    #AB    1.210E-05      2.291E-02      2.291E-02      1.887E-02
Eu-152    #AB    2.790E-02      5.093E-02      5.096E-02      5.670E-02
Eu-154    #AB   -1.404E-02      2.098E-01      2.098E-01      1.713E-01
K-40             1.119E+01      1.040E+00      1.182E+00      1.081E-01
Pa-234    #AB   -1.839E-02      4.597E-02      4.620E-02      1.004E-01
Pb-212           5.477E-01      7.881E-02      9.090E-02      3.829E-02
Pb-214           6.205E-01      1.144E-01      1.195E-01      4.978E-02
Ra-226           1.418E+00      6.382E-01      6.454E-01      3.941E-01
Th-234    #AB    3.721E-01      3.489E-01      3.506E-01      9.485E-01
Tl-208           1.970E-01      4.541E-02      4.716E-02      1.845E-02
U-235     #AB    8.857E-02      4.685E-02      4.719E-02      1.405E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.649E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_005.An1               

Sample description                                             
QC679938, 196120, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130411_005.An1

Acquisition information
Start time:                 4/11/2013 11:07:56
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0968

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.82       78.  25.19   0.86  3.068E-02
77.12      152.  13.94   0.87  3.238E-02
92.92       46.  42.15   0.88  4.199E-02    92.59   4.343  7.626E-01 Th234 

93.35   4.100  8.009E-01 Ac228 
93.35   5.760  5.701E-01 U235  
93.35   5.760  5.701E-01 U235  

92.93       43.  46.87   0.88  4.163E-02    92.59   4.343  7.187E-01 Th234 
93.35   4.100  7.549E-01 Ac228 
93.35   5.760  5.373E-01 U235  

92.96       68.  30.23   0.36  4.199E-02    92.59   4.343  1.122E+00 Th234 
93.35   4.100  1.179E+00 Ac228 
93.35   5.760  8.390E-01 U235  

143.58       20.  82.12   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.079E-01 U235  

163.13       18.  85.96   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.072E-01 U235  

185.82       82.  22.50   0.98  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.418E+00 Ra226 
185.72  57.000  8.835E-02 U235  

185.84       65.  26.45   0.99  4.883E-02   185.72  57.000  7.071E-02 U235  
186.21   3.555  1.135E+00 Ra226 

205.49       10. 152.06   1.01  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.293E-01 U235  

238.51      350.   7.10   1.03  4.343E-02   238.63  43.600  5.477E-01 Pb212 
241.77       75.  22.04   1.39  4.308E-02   242.00   7.268  7.230E-01 Pb214 
277.64       17.  74.91   1.08  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.02      155.  12.35   1.34  3.816E-02   295.22  18.414  6.567E-01 Pb214 

200 of 382



ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.17       17.  60.98   0.30  3.774E-02   300.09   3.180  4.236E-01 Pb212 
338.23       70.  21.62   0.95  3.484E-02   338.32  11.400  5.328E-01 Ac228 
351.86      237.   9.26   1.28  3.393E-02   351.93  35.600  5.809E-01 Pb214 
583.35      133.  11.52   1.39  2.388E-02   583.19  85.000  1.976E-01 Tl208 
609.31      203.   8.52   1.36  2.316E-02   609.31  45.490  5.633E-01 Bi214 
727.41       33.  31.08   1.50  2.048E-02   727.33   6.650  7.174E-01 Bi212 
786.59        7. 113.97   1.55  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.52       48.  16.25   0.36  1.821E-02   860.53  12.400  6.376E-01 Tl208 
880.57        2. 287.53   1.63  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.25      108.  11.19   1.82  1.749E-02   911.20  26.200  7.058E-01 Ac228 
968.89       49.  21.26   1.70  1.674E-02   968.96  15.900  5.561E-01 Ac228 

1120.35       52.  17.71   0.80  1.507E-02  1120.29  14.910  6.904E-01 Bi214 
1173.39        4. 178.31   1.84  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.58        6.  91.28   1.98  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      482.   4.65   1.37  1.228E-02  1460.82  10.550  1.119E+01 K40   
1764.46       22.  24.05   2.15  1.046E-02  1764.49  15.310  4.160E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.74       175.        55. 1.786E+03   76.58   0.384  -      s 
308.08    77.05       181.       123. 3.808E+03   37.66   0.953  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    371.58    92.93       184.        43.     0.016    93.75   0.884s
Ac-228    373.27    93.35       140.        68.     0.025    60.45   0.359D
U-235     373.27    93.35       164.        46.     0.017    84.30   0.885D
Eu-152    488.97   122.29       170.       -17.    -0.006   223.81   0.916s
Eu-154    488.98   122.29       138.       -13.    -0.005   260.72   0.918s
Pa-234    524.34   131.14       176.       -15.    -0.006   249.98   0.927s
U-235     574.08   143.58       127.        20.     0.007   164.24   0.940 
U-235     652.28   163.13       107.        18.     0.007   171.92   0.962s
U-235     743.07   185.84       117.        65.     0.024    52.89   0.986 
Ra-226    742.98   185.82        95.        82.     0.030    45.01   0.976 
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ORTEC g v - i (3263) Env32  G53W4.26  4/11/2013 11:53:04
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130411_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     821.63   205.49       113.        10.     0.004   304.11   1.007s
Pb-212    953.67   238.51       107.       345.     0.128    14.20   1.029 
Pb-214    966.69   241.77        90.        75.     0.028    44.08   1.385s
Tl-208   1110.13   277.64        69.        17.     0.006   149.81   1.082 
Pb-214   1179.63   295.02        68.       153.     0.057    24.69   1.339s
Pb-212   1200.22   300.17        45.        17.     0.006   121.95   0.300s
Ac-228   1352.44   338.23        58.        70.     0.026    43.24   0.952 
Pb-214   1406.92   351.86        74.       233.     0.086    18.53   1.278 
Tl-208   2332.71   583.35        29.       133.     0.049    23.05   1.392 
Bi-214   2436.54   609.31        31.       197.     0.073    17.04   1.360 
Bi-212   2908.93   727.41        35.        33.     0.012    62.16   1.505s
Eu-152   3117.21   779.47        37.        -4.    -0.001   486.77   1.547s
Bi-212   3145.68   786.59        31.         7.     0.003   227.94   1.553 
Tl-208   3441.42   860.52         3.        48.     0.018    32.51   0.360s
Eu-154   3494.58   873.81        28.        -1.     0.000  1494.37   1.623s
Pa-234   3521.61   880.57        20.         2.     0.001   575.05   1.629s
Pa-234   3526.64   881.82        21.        -4.    -0.001   376.99   1.631s
Ac-228   3644.37   911.25        10.       108.     0.040    22.39   1.818 
Pa-234   3780.50   945.28        20.        -1.     0.000  1155.47   1.679s
Ac-228   3874.97   968.89        30.        49.     0.018    42.51   1.696 
Eu-154   4019.21  1004.94        23.        -3.    -0.001   548.24   1.722s
Eu-152   4447.65  1112.02        21.        -3.    -0.001   497.40   1.798s
Bi-214   4480.96  1120.35         8.        52.     0.019    35.42   0.802s
Co-60    4693.20  1173.39        26.         4.     0.002   356.61   1.839s
Eu-152   5630.38  1407.58        11.         6.     0.002   182.56   1.981s
K-40     5843.27  1460.77         4.       482.     0.179     9.30   1.375s
Bi-214   7058.87  1764.46         3.        22.     0.008    48.10   2.152s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0579E-01                                      5.12E+12             
911.20 7.058E-01  (  4.929E-02 1.12E+01 2.62E+01 G  
968.96 5.561E-01 -   1.445E-01 2.13E+01 1.59E+01 G  
338.32 5.328E-01 -   1.338E-01 2.16E+01 1.14E+01 G  

Energy duplication    
93.35 1.179E+00 +   4.805E-01 3.02E+01 4.10E+00 XA 

Am-241   I  -2.5897E-03                                      1.58E+05             
59.54-2.590E-03 %(  1.256E-01 2.95E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.5960E-01                                      5.12E+12             
727.33 7.174E-01 ?(  3.033E-01 3.11E+01 6.65E+00 G  
785.37 1.013E+00  (  1.798E+00 1.14E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.772E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.6330E-01                                      5.84E+05             
609.31 5.633E-01  (P 3.674E-02 8.52E+00 4.55E+01 G  

1120.29 6.904E-01 +   9.036E-02 1.77E+01 1.49E+01 G  
1764.49 4.160E-01 -   7.726E-02 2.41E+01 1.53E+01 G  

Co-60    T   4.4188E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.656E-02 1.00E+03 1.00E+02 G  
1173.23 8.844E-03 &(  2.499E-02 1.78E+02 9.98E+01 G  

Cs-137   I   1.2095E-05                                      1.10E+04             
661.66 1.210E-05 &(  1.887E-02 9.47E+04 8.50E+01 G  

Eu-152   I   2.7899E-02                                      4.94E+03             
344.28-1.858E-03 &(  5.670E-02 1.86E+03 2.66E+01 G  
121.78-3.593E-02 +   6.466E-02 1.12E+02 2.84E+01 G  
778.90-4.324E-02 +   1.693E-01 2.43E+02 1.30E+01 G  
964.08 6.124E-03 %   1.913E-01 1.90E+03 1.45E+01 G  

1112.08-4.032E-02 +   1.602E-01 2.49E+02 1.34E+01 G  
1408.01 6.585E-02 ?(  8.808E-02 9.13E+01 2.09E+01 G  

Eu-154   I  -1.4042E-02                                      3.14E+03             
873.18-1.404E-02 ?(  1.713E-01 7.47E+02 1.22E+01 G  
123.07-1.954E-02 +   4.100E-02 1.30E+02 4.04E+01 G  

1274.43 0.000E+00 +   1.201E-01 1.00E+03 3.49E+01 G  
723.30-5.226E-03 %   1.479E-01 1.72E+03 2.00E+01 G  

1004.72-2.641E-02 +   1.161E-01 2.74E+02 1.79E+01 G  
996.25-6.319E-03 %   1.750E-01 1.69E+03 1.05E+01 G  

K-40     N   1.1186E+01                                      4.57E+11             
1460.82 1.119E+01  (  1.081E-01 4.65E+00 1.06E+01 G  

Pa-234   N  -1.8390E-02                                      1.63E+12             
131.30-4.979E-02 ?(  1.004E-01 1.25E+02 1.82E+01 G  
569.50 5.559E-04 %   1.617E-01 1.77E+04 9.30E+00 G  
946.00-1.454E-02 +   1.365E-01 5.78E+02 1.35E+01 G  
880.52 3.605E-02 &(  1.661E-01 2.88E+02 1.05E+01 G  
883.24-6.184E-02 +   1.843E-01 1.88E+02 9.70E+00 G  

Pb-212   N   5.4772E-01                                      5.12E+12             
238.63 5.477E-01  (P 3.829E-02 7.10E+00 4.36E+01 G  
300.09 4.236E-01 - P 3.919E-01 6.10E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.2051E-01                                      5.84E+05             
351.93 5.809E-01  (P 4.978E-02 9.26E+00 3.56E+01 G  
295.22 6.567E-01  (P 8.198E-02 1.23E+01 1.84E+01 G  
242.00 7.230E-01  (P 2.119E-01 2.20E+01 7.27E+00 G  

Ra-226   N   1.4180E+00                                      5.84E+05             
186.21 1.418E+00  (  3.941E-01 2.25E+01 3.56E+00 G  

Th-234   N   3.7214E-01                                      1.63E+12             
63.30-2.928E-02 &(  9.485E-01 1.97E+03 3.75E+00 G  
92.59 7.187E-01  (  5.250E-01 4.69E+01 4.34E+00 G  

Tl-208   N   1.9702E-01                                      5.12E+12             
583.19 1.976E-01  (  1.845E-02 1.15E+01 8.50E+01 G  
277.37 1.901E-01  (  2.216E-01 7.49E+01 6.60E+00 G  
860.53 6.376E-01 +   5.461E-02 1.63E+01 1.24E+01 G  

U-235    N   8.8572E-02                                      2.57E+11             
143.77 1.079E-01  (  1.405E-01 8.21E+01 1.09E+01 G  
205.32 1.293E-01 ?(  3.169E-01 1.52E+02 5.02E+00 G  
163.36 2.072E-01  (  2.820E-01 8.60E+01 5.08E+00 G  
185.72 7.071E-02  (  2.724E-02 2.64E+01 5.70E+01 G  

Energy duplication    
93.35 5.701E-01     3.708E-01 4.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.93       184.        43.     0.016    93.75   7.187E-01   
U-235       93.35       164.        46.     0.017    84.30   5.701E-01   
Eu-152     122.29       170.       -17.    -0.006   223.81  -3.593E-02   
Eu-154     122.29       138.       -13.    -0.005   260.72  -1.954E-02   
Pa-234     131.14       176.       -15.    -0.006   249.98  -4.979E-02   
U-235      143.58       127.        20.     0.007   164.24   1.079E-01   
U-235      163.13       107.        18.     0.007   171.92   2.072E-01   
U-235      185.84       117.        65.     0.024    52.89   7.071E-02   
U-235      205.49       113.        10.     0.004   304.11   1.293E-01   
Eu-152     779.47        37.        -4.    -0.001   486.77  -4.324E-02   
Eu-154     873.81        28.        -1.     0.000  1494.37  -1.404E-02   
Pa-234     880.57        20.         2.     0.001   575.05   3.605E-02   
Pa-234     881.82        21.        -4.    -0.001   376.99  -6.184E-02   
Pa-234     945.28        20.        -1.     0.000  1155.47  -1.454E-02   
Eu-154    1004.94        23.        -3.    -0.001   548.24  -2.641E-02   
Eu-152    1112.02        21.        -3.    -0.001   497.40  -4.032E-02   
Co-60     1173.39        26.         4.     0.002   356.61   8.844E-03   
Eu-152    1407.58        11.         6.     0.002   182.56   6.585E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0579E-01    7.0579E-01   1.5799E-01    1.6606E-01  4.929E-02
Am-241 #A   -2.5893E-03   -2.5897E-03   1.5262E-01    1.5262E-01  1.256E-01
Bi-212       7.5960E-01    7.5960E-01   4.7219E-01    4.7379E-01  3.033E-01
Bi-214       5.6327E-01    5.6330E-01   9.8589E-02    1.0186E-01  3.674E-02
Co-60  #A    4.3589E-03    4.4188E-03   1.5758E-02    1.5759E-02  2.656E-02
Cs-137 #A    1.2066E-05    1.2095E-05   2.2914E-02    2.2914E-02  1.887E-02
Eu-152 #A    2.7751E-02    2.7899E-02   5.0934E-02    5.0959E-02  5.670E-02
Eu-154 #A   -1.3925E-02   -1.4042E-02   2.0984E-01    2.0984E-01  1.713E-01
K-40         1.1186E+01    1.1186E+01   1.0399E+00    1.1822E+00  1.081E-01
Pa-234 #A   -1.8390E-02   -1.8390E-02   4.5970E-02    4.6198E-02  1.004E-01
Pb-212       5.4772E-01    5.4772E-01   7.8814E-02    9.0903E-02  3.829E-02
Pb-214       6.2048E-01    6.2051E-01   1.1444E-01    1.1953E-01  4.978E-02
Ra-226       1.4180E+00    1.4180E+00   6.3821E-01    6.4541E-01  3.941E-01
Th-234 #A    3.7214E-01    3.7214E-01   3.4887E-01    3.5065E-01  9.485E-01
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Tl-208       1.9702E-01    1.9702E-01   4.5412E-02    4.7159E-02  1.845E-02
U-235  #A    8.8572E-02    8.8572E-02   4.6847E-02    4.7192E-02  1.405E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.600E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.5997793E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/08/13 13:16                
Type:            LCS                           Analyzed:        04/10/13 10:05                
Lab ID:          QC679049                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.418     94.3   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243753 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503144439005.1                                                  
File          : 1_20130410_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679049                                                         
Matrix        : Soil                                                             
Batch         : 196120                                                           
Time          : 10-APR-2013 10:05                                                
Sample Amount : 304 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.18 %                                                           
Cal           : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.27  94    54-146  .41807        .69701        u    

u=use  

Page 1 of 1                                                                                                           1503144439005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679049, 196120, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/8/2013 13:16            Live Time: 2700   sec

Acquisition Time: 4/10/2013 10:05:33        Real Time: 2705   sec
Analysis Time: 4/10/2013 10:50           Dead Time: 0.18   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.876E-01      2.747E-01      2.806E-01      1.503E-01
Am-241    #AB   -1.168E-01      4.270E-01      4.271E-01      3.494E-01
Bi-212    #      9.288E-01      6.833E-01      6.850E-01      5.059E-01
Bi-214           1.227E+01      4.181E-01      6.970E-01      8.946E-02
Co-60      AB    1.753E-02      2.172E-02      2.173E-02      4.904E-02
Cs-137           1.106E-01      6.812E-02      6.830E-02      4.108E-02
Eu-152    #      5.043E-01      1.434E-01      1.463E-01      1.652E-01
Eu-154    #AB    4.931E-02      1.121E-01      1.121E-01      3.097E-01
K-40             9.904E+00      1.267E+00      1.362E+00      4.205E-01
Pa-234    #AB    7.546E-02      1.579E-01      1.590E-01      2.225E-01
Pb-212           6.250E-01      1.471E-01      1.559E-01      9.345E-02
Pb-214           1.414E+01      4.300E-01      8.969E-01      1.149E-01
Ra-226           1.517E+01      1.953E+00      2.207E+00      1.157E+00
Th-234    #AB    8.772E-01      3.586E+00      3.587E+00      2.937E+00
Tl-208           2.577E-01      8.737E-02      8.894E-02      4.611E-02
U-235     #      7.635E-01      9.897E-02      1.105E-01      4.026E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.647E+01

Analyst: Chris Fluty
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Sample description                                             
QC679049, 196120, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130410_005.An1

Acquisition information
Start time:                 4/10/2013 10:05:33
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/8/2013 13:16:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1009

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.94      170.  17.74   1.20  0.000E+00
46.67       56.  55.08   0.62  5.285E-03
63.16       21. 204.41   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.772E-01 Th234 
74.72      853.   5.65   0.86  3.066E-02
77.18     1455.   3.63   0.87  3.248E-02
79.62      120.  29.39   0.87  3.418E-02
87.24      524.   7.90   0.88  3.887E-02
90.09      208.  17.18   0.88  4.039E-02
92.33        5. 848.75   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  9.464E-02 Th234 
93.35   5.760  7.075E-02 U235  

94.70       14. 269.65   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  2.609E-01 Ac228 

94.70       14. 269.65   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  2.609E-01 Ac228 

124.05       33. 113.66   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.64       18. 237.61   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.034E-01 U235  
186.12      799.   6.44   1.07  4.879E-02   185.72  57.000  9.449E-01 U235  

186.21   3.555  1.516E+01 Ra226 
185.72  57.000  9.449E-01 U235  

206.03       58.  64.39   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.126E-01 U235  

220.08       21. 106.77   0.64  4.533E-02
228.34        7. 289.33   0.00  4.448E-02
238.54      391.   8.98   1.03  4.343E-02   238.63  43.600  6.712E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.90     1310.   3.55   1.03  4.309E-02   242.00   7.268  1.375E+01 Pb214 
277.20       21. 154.87   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.18     3011.   2.11   1.12  3.815E-02   295.22  18.414  1.411E+01 Pb214 
338.26      103.  29.33   0.64  3.485E-02   338.32  11.400  8.572E-01 Ac228 
351.97     5197.   1.52   1.18  3.392E-02   351.93  35.600  1.416E+01 Pb214 
583.41      151.  16.95   1.29  2.387E-02   583.19  85.000  2.453E-01 Tl208 
609.44     3937.   1.70   1.45  2.316E-02   609.31  45.490  1.229E+01 Bi214 
660.99       62.  30.80   0.73  2.188E-02   661.66  84.990  1.106E-01 Cs137 
665.52      119.  15.38   1.25  2.179E-02
726.71       38.  36.79   1.49  2.048E-02   727.33   6.650  9.288E-01 Bi212 

727.33   6.650  9.288E-01 Bi212 
768.34      391.   7.38   1.31  1.972E-02
785.82      116.  14.48   1.54  1.942E-02   785.37   1.110  1.771E+01 Bi212 

785.37   1.110  1.771E+01 Bi212 
806.24       96.  17.32   0.48  1.906E-02
860.61       23.  63.00   1.60  1.821E-02   860.53  12.400  3.408E-01 Tl208 
876.65        2. 645.38   1.61  1.803E-02   873.18  12.170    PBC<MDA Eu154 
881.16       15. 104.65   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.21      105.  18.87   1.82  1.749E-02   911.20  26.200  7.573E-01 Ac228 
964.30       35.  46.39   1.69  1.680E-02   964.08  14.500  4.704E-01 Eu152 

968.96  15.900  4.286E-01 Ac228 
964.08  14.500  4.704E-01 Eu152 

964.58       11. 137.88   1.69  1.674E-02   964.08  14.500    PBC<MDA Eu152 
968.96  15.900  1.357E-01 Ac228 

1111.96        5. 256.56   1.81  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  8.279E-02 Eu152 

1120.41      832.   3.95   1.75  1.507E-02  1120.29  14.910  1.220E+01 Bi214 
1173.06       21.  61.95   1.85  1.456E-02  1173.23  99.850  4.775E-02 Co60  
1275.14        7. 170.15   1.93  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.28      118.  14.22   2.03  1.265E-02  1408.01  20.850  1.481E+00 Eu152 

1408.01  20.850  1.481E+00 Eu152 
1460.97      390.   6.40   2.01  1.228E-02  1460.82  10.550  9.904E+00 K40   
1509.35      134.  14.77   0.81  1.195E-02
1620.13        2. 395.29   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  4.154E-01 Bi212 
1764.61      827.   3.57   2.19  1.046E-02  1764.49  15.310  1.700E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

103.67    25.94       308.       170. 0.000E+00   35.47   1.196 TH-231  s 
186.57    46.67       428.        56. 1.062E+04  110.15   0.618 PB-210  s 
298.76    74.73      1016.       650. 2.118E+04   16.54   0.885  -        
308.61    77.19       920.      1177. 3.625E+04    9.47   0.848  -        
318.35    79.63       642.        86. 2.516E+03   90.02   0.736 TH-227  s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
348.73    87.22       724.       538. 1.385E+04   17.73   1.223  -      s 
360.11    90.07       593.       180. 4.457E+03   41.06   0.660  -       M
880.00   220.08       251.        21. 4.610E+02  213.55   0.641  -       c
913.00   228.34       224.         7. 1.574E+02  578.67   0.000  -       c

2661.49   665.52        72.       119. 5.462E+03   30.76   1.246 BI-214   M
3072.78   768.34       113.       391. 1.983E+04   14.76   1.312 BI-214   M
3224.40   806.24        65.        96. 5.046E+03   34.64   0.475 BI-214  sM
6037.78  1509.35        46.       134. 1.121E+04   29.54   0.813 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.34    59.12       817.       -22.    -0.008   365.64   0.847s
Th-234    252.51    63.16       911.        21.     0.008   408.82   0.851s
Th-234    369.15    92.33       970.         5.     0.002  1697.50   0.882s
U-235     373.23    93.35       669.        14.     0.005   539.31   0.882D
Ac-228    373.23    93.35       669.        14.     0.005   539.31   0.882D
Eu-152    488.83   122.26       783.       -21.    -0.008   371.59   0.912s
Eu-154    495.96   124.05       689.        33.     0.012   227.32   0.913s
Pa-234    522.52   130.69       723.        -9.    -0.003   856.97   0.921s
U-235     574.33   143.64       867.        18.     0.007   475.23   0.934s
U-235     654.31   163.65       791.       -16.    -0.006   497.88   0.954s
U-235     744.33   186.16       803.       749.     0.277    12.96   0.977 
Ra-226    744.18   186.12       683.       799.     0.296    12.88   1.066 
U-235     823.81   206.03       670.        58.     0.022   128.78   0.996s
Pb-212    953.83   238.55       532.       359.     0.133    23.23   1.021 
Pb-214    967.27   241.91       543.      1344.     0.498     7.94   1.127 
Tl-208   1108.40   277.20       508.        21.     0.008   309.75   1.068s
Pb-214   1180.31   295.18       350.      3009.     1.115     4.23   1.116 
Ac-228   1352.57   338.26       292.       103.     0.038    58.66   0.637s
Eu-152   1376.61   344.27       385.        -9.    -0.003   655.41   1.134s
Pb-214   1407.42   351.97       327.      5193.     1.923     3.04   1.175 
Pa-234   2275.00   568.89       197.       -20.    -0.007   202.34   1.346s
Tl-208   2333.07   583.41       149.       151.     0.056    33.91   1.295 
Bi-214   2437.18   609.44       151.      3932.     1.456     3.40   1.452 
Cs-137   2643.39   660.99        99.        62.     0.023    61.61   0.729s
Eu-154   2895.24   723.95       177.       -29.    -0.011   134.56   1.484s
Bi-212   2906.24   726.71        81.        38.     0.014    73.57   1.487s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3114.53   778.77        90.        -4.    -0.002   662.28   1.532s
Bi-212   3142.71   785.82        83.       116.     0.043    28.95   1.537 
Tl-208   3441.90   860.61        97.        23.     0.009   125.99   1.602 
Eu-154   3506.09   876.65        77.         2.     0.001  1290.76   1.612s
Pa-234   3524.12   881.16       114.        15.     0.006   209.30   1.618s
Pa-234   3532.43   883.24       132.       -11.    -0.004   295.73   1.620s
Ac-228   3644.34   911.21        81.       105.     0.039    37.74   1.824 
Pa-234   3779.60   945.02        80.        -2.    -0.001  1317.92   1.673s
Eu-152   3856.75   964.30       112.        35.     0.013    92.78   1.687s
Ac-228   3857.88   964.58       109.        11.     0.004   275.75   1.691s
Eu-154   3992.23   998.16       105.        -4.    -0.001   801.78   1.714s
Eu-154   4022.74  1005.79       108.        -8.    -0.003   368.16   1.720s
Eu-152   4447.54  1111.96        83.         5.     0.002   513.13   1.805s
Bi-214   4481.32  1120.41        64.       832.     0.308     7.90   1.752 
Co-60    4691.99  1173.06        73.        21.     0.008   123.90   1.853 
Eu-154   5100.47  1275.14        73.         7.     0.003   340.31   1.929s
Co-60    5329.34  1332.33        70.        -5.    -0.002   478.82   1.971s
Eu-152   5633.26  1408.28        82.       118.     0.044    28.44   2.025 
K-40     5844.15  1460.97        50.       390.     0.144    12.80   2.007 
Bi-212   6481.15  1620.13        35.         2.     0.001   790.58   2.170s
Bi-214   7059.46  1764.61         8.       827.     0.306     7.14   2.193 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8758E-01                                      5.12E+12             
911.20 7.573E-01  (  1.503E-01 1.89E+01 2.62E+01 G  
968.96 1.357E-01 -   3.008E-01 1.38E+02 1.59E+01 G  
338.32 8.572E-01  (  3.298E-01 2.93E+01 1.14E+01 G  

Energy duplication    
93.35 2.609E-01 -   1.153E+00 2.70E+02 4.10E+00 XA 

Am-241   I  -1.1678E-01                                      1.58E+05             
59.54-1.168E-01 ?(  3.494E-01 1.83E+02 3.59E+01 G  

Bi-212   N   9.2876E-01                                      5.12E+12             
727.33 9.288E-01 &(  5.059E-01 3.68E+01 6.65E+00 G  
785.37 1.771E+01 +   3.240E+00 1.45E+01 1.11E+00 G  

1620.74 4.154E-01 &   2.665E+00 3.95E+02 1.51E+00 G  

Bi-214   N   1.2265E+01                                      5.84E+05             
609.31 1.229E+01  (P 8.946E-02 1.70E+00 4.55E+01 G  

1120.29 1.220E+01  (  2.728E-01 3.95E+00 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 1.700E+01 +   1.389E-01 3.57E+00 1.53E+01 G  

Co-60    T   1.7529E-02                                      1.93E+03             
1332.49-1.265E-02 ?(  4.904E-02 2.39E+02 1.00E+02 G  
1173.23 4.775E-02  (  4.559E-02 6.20E+01 9.98E+01 G  

Cs-137   I   1.1057E-01                                      1.10E+04             
661.66 1.106E-01  (  4.108E-02 3.08E+01 8.50E+01 G  

Eu-152   I   5.0428E-01                                      4.94E+03             
344.28-3.076E-02 &(  1.652E-01 3.28E+02 2.66E+01 G  
121.78-4.994E-02 +   1.518E-01 1.86E+02 2.84E+01 G  
778.90-5.356E-02 &   2.890E-01 3.31E+02 1.30E+01 G  
964.08 4.704E-01 ?(  3.345E-01 4.64E+01 1.45E+01 G  

1112.08 8.279E-02 &(  3.447E-01 2.57E+02 1.34E+01 G  
1408.01 1.481E+00 ?(  2.645E-01 1.42E+01 2.09E+01 G  

Eu-154   I   4.9305E-02                                      3.14E+03             
873.18 2.931E-02 &(  3.097E-01 6.45E+02 1.22E+01 G  
123.07 5.410E-02 ?(  1.001E-01 1.14E+02 4.04E+01 G  

1274.43 5.073E-02 ?(  1.388E-01 1.70E+02 3.49E+01 G  
723.30-2.337E-01 +   2.491E-01 6.73E+01 2.00E+01 G  

1004.72-9.240E-02 &   2.751E-01 1.84E+02 1.79E+01 G  
996.25-7.021E-02 +   4.598E-01 4.01E+02 1.05E+01 G  

K-40     N   9.9040E+00                                      4.57E+11             
1460.82 9.904E+00  (  4.205E-01 6.40E+00 1.06E+01 G  

Pa-234   N   7.5455E-02                                      1.63E+12             
131.30-3.161E-02 ?(  2.225E-01 4.28E+02 1.82E+01 G  
569.50-2.930E-01 +   4.764E-01 1.01E+02 9.30E+00 G  
946.00-2.770E-02 +   2.989E-01 6.59E+02 1.35E+01 G  
880.52 2.610E-01 ?(  4.361E-01 1.05E+02 1.05E+01 G  
883.24-2.130E-01 +   5.083E-01 1.48E+02 9.70E+00 G  

Pb-212   N   6.2502E-01                                      5.12E+12             
238.63 6.250E-01  (P 9.345E-02 1.16E+01 4.36E+01 G  
300.09-4.157E-02 % P 1.066E+00 3.26E+04 3.18E+00 G  

Pb-214   N   1.4142E+01                                      5.84E+05             
351.93 1.416E+01  (P 1.149E-01 1.52E+00 3.56E+01 G  
295.22 1.411E+01  (P 2.042E-01 2.11E+00 1.84E+01 G  
242.00 1.414E+01  (P 5.709E-01 3.97E+00 7.27E+00 G  

Ra-226   N   1.5165E+01                                      5.84E+05             
186.21 1.516E+01  (  1.157E+00 6.44E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   8.7724E-01                                      1.63E+12             
63.30 8.772E-01 ?(  2.937E+00 2.04E+02 3.75E+00 G  
92.59 9.464E-02 -   1.322E+00 8.49E+02 4.34E+00 G  

Tl-208   N   2.5768E-01                                      5.12E+12             
583.19 2.453E-01  (  4.611E-02 1.70E+01 8.50E+01 G  
277.37 2.613E-01 ?(  6.601E-01 1.55E+02 6.60E+00 G  
860.53 3.408E-01  (  3.341E-01 6.30E+01 1.24E+01 G  

U-235    N   7.6353E-01                                      2.57E+11             
143.77 1.034E-01 ?(  4.026E-01 2.38E+02 1.09E+01 G  
205.32 8.126E-01 &(  8.440E-01 6.44E+01 5.02E+00 G  
163.36-2.056E-01 +   8.390E-01 2.49E+02 5.08E+00 G  
185.72 8.859E-01  (  7.813E-02 6.48E+00 5.70E+01 G  

Energy duplication    
93.35 1.857E-01 &   8.208E-01 2.70E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12       817.       -22.    -0.008   365.64  -1.168E-01   
Th-234      63.16       911.        21.     0.008   408.82   8.772E-01   
Th-234      92.33       970.         5.     0.002  1697.50   9.464E-02   
U-235       93.35       669.        14.     0.005   539.31   1.857E-01   
Eu-152     122.26       783.       -21.    -0.008   371.59  -4.994E-02   
Eu-154     124.05       689.        33.     0.012   227.32   5.410E-02   
Pa-234     130.69       723.        -9.    -0.003   856.97  -3.161E-02   
U-235      143.64       867.        18.     0.007   475.23   1.034E-01   
U-235      163.65       791.       -16.    -0.006   497.88  -2.056E-01   
U-235      186.16       803.       749.     0.277    12.96   8.859E-01   
U-235      206.03       670.        58.     0.022   128.78   8.126E-01   
Eu-152     344.27       385.        -9.    -0.003   655.41  -3.076E-02   
Pa-234     568.89       197.       -20.    -0.007   202.34  -2.930E-01   
Eu-154     723.95       177.       -29.    -0.011   134.56  -2.337E-01   
Bi-212     726.71        81.        38.     0.014    73.57   9.288E-01   
Eu-152     778.77        90.        -4.    -0.002   662.28  -5.356E-02   
Bi-212     785.82        83.       116.     0.043    28.95   1.771E+01   
Eu-154     876.65        77.         2.     0.001  1290.76   2.931E-02   
Pa-234     881.16       114.        15.     0.006   209.30   2.610E-01   
Pa-234     883.24       132.       -11.    -0.004   295.73  -2.130E-01   
Pa-234     945.02        80.        -2.    -0.001  1317.92  -2.770E-02   
Eu-152     964.30       112.        35.     0.013    92.78   4.704E-01   
Eu-154     998.16       105.        -4.    -0.001   801.78  -7.021E-02   
Eu-154    1005.79       108.        -8.    -0.003   368.16  -9.240E-02   
Eu-152    1111.96        83.         5.     0.002   513.13   8.279E-02   
Eu-154    1275.14        73.         7.     0.003   340.31   5.073E-02   
Eu-152    1408.28        82.       118.     0.044    28.44   1.481E+00   
Bi-212    1620.13        35.         2.     0.001   790.58   4.154E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8758E-01    7.8758E-01   2.7469E-01    2.8056E-01  1.503E-01
Am-241 #A   -1.1676E-01   -1.1678E-01   4.2698E-01    4.2707E-01  3.494E-01
Bi-212 #     9.2876E-01    9.2876E-01   6.8332E-01    6.8497E-01  5.059E-01
Bi-214       1.2265E+01    1.2265E+01   4.1807E-01    6.9701E-01  8.946E-02
Co-60   A    1.7323E-02    1.7529E-02   2.1719E-02    2.1733E-02  4.904E-02
Cs-137       1.1034E-01    1.1057E-01   6.8117E-02    6.8302E-02  4.108E-02
Eu-152 #C    5.0196E-01    5.0428E-01   1.4340E-01    1.4628E-01  1.652E-01
Eu-154 #A    4.8949E-02    4.9305E-02   1.1208E-01    1.1211E-01  3.097E-01
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K-40         9.9040E+00    9.9040E+00   1.2674E+00    1.3617E+00  4.205E-01
Pa-234 #A    7.5455E-02    7.5455E-02   1.5793E-01    1.5904E-01  2.225E-01
Pb-212       6.2502E-01    6.2502E-01   1.4706E-01    1.5588E-01  9.345E-02
Pb-214       1.4142E+01    1.4142E+01   4.2997E-01    8.9694E-01  1.149E-01
Ra-226       1.5164E+01    1.5165E+01   1.9527E+00    2.2070E+00  1.157E+00
Th-234 #A    8.7724E-01    8.7724E-01   3.5863E+00    3.5873E+00  2.937E+00
Tl-208       2.5768E-01    2.5768E-01   8.7373E-02    8.8943E-02  4.611E-02
U-235  #C    7.6353E-01    7.6353E-01   9.8974E-02    1.1048E-01  4.026E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     5.326E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 5.3257263E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243753                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/08/13 13:19                
Lab ID:          QC679048                      Analyzed:        04/10/13 12:37                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00134 U       0.0781         0.0642           0.9     
Bismuth-212                           0 U             0.163          0.293                    
Bismuth-214                          -0.00690 U       0.0645         0.0334                   
Cesium-137                            0 U             0.0110         0.0184           0.07    
Cobalt-60                            -0.00860 U       0.0262         0.0202           0.03    
Europium-152                          0 U             0.0226         0.0361           0.1     
Europium-154                          0.0427 U        0.0629         0.112            0.2     
Lead-212                              0.0293          0.0307         0.0235                   
Lead-214                              0.0143 U        0.0331         0.0275                   
Potassium-40                         -0.315 U         0.871          0.274                    
Protactinium-234                      0.0270 U        0.0304         0.0539                   
Radium-226 (By Bismuth-214)          -0.00690 U       0.0645         0.0334           0.2     
Thallium-208                          0.00617 U       0.0233         0.0139                   
Thorium-232 (By Actinium-228)         0.0280 U        0.0570         0.0544           0.9     
Thorium-234                           0.263 U         0.622          0.479                    
Uranium-235                           0.0437 U        0.0829         0.0797           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243753 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC679048                                                       

Seqnum : 1513144453007.1                               Matrix        : Soil                                                           

File   : 2_20130410_007                                Batch         : 196120                       Time      : 10-APR-2013 12:37     

Cal    : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.00134       0.0642  0.9   .078135       .078135       u     
Bismuth-212                     0             0.293         .16346        .16347        u     
Bismuth-214                     -0.00690      0.0334        .06452        .064521       u     
Cesium-137                      0             0.0184  0.07  .010968       .010968       u     
Cobalt-60                       -0.00860      0.0202  0.03  .026207       .02621        u     
Europium-152                    0             0.0361  0.1   .02256        .02256        u     
Europium-154                    0.0427        0.112   0.2   .062873       .062913       u     
Lead-212                        0.0293        0.0235        .030692       .030787       u     
Lead-214                        0.0143        0.0275        .033084       .033094       u     
Potassium-40                    -0.315        0.274         .87135        .8715         u     
Protactinium-234                0.0270        0.0539        .030395       .03113        u     
Radium-226 (By Bismuth-214)     -0.00690      0.0334  0.2   .06452        .064521       u     
Thallium-208                    0.00617       0.0139        .023335       .023338       u     
Thorium-232 (By Actinium-228)   0.0280        0.0544  0.9   .056998       .057034       u     
Thorium-234                     0.263         0.479         .6221         .6226         u     
Uranium-235                     0.0437        0.0797  0.18  .08286        .082908       u     

u=use  

Page 1 of 1                                                                                                           1513144453007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679048, 196120, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/8/2013 13:19            Live Time: 2700   sec

Acquisition Time: 4/10/2013 12:37:03        Real Time: 2702   sec
Analysis Time: 4/10/2013 13:22           Dead Time: 0.08   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.800E-02      5.700E-02      5.703E-02      5.440E-02
Am-241    #AB    1.338E-03      7.813E-02      7.813E-02      6.420E-02
Bi-212    #AB    0.000E+00      1.635E-01      1.635E-01      2.926E-01
Bi-214    #AB   -6.902E-03      6.452E-02      6.452E-02      3.342E-02
Co-60     #AB   -8.601E-03      2.621E-02      2.621E-02      2.022E-02
Cs-137    #AB    0.000E+00      1.097E-02      1.097E-02      1.843E-02
Eu-152    #AB    0.000E+00      2.256E-02      2.256E-02      3.612E-02
Eu-154    #AB    4.271E-02      6.287E-02      6.291E-02      1.118E-01
K-40      #AB   -3.148E-01      8.714E-01      8.715E-01      2.738E-01
Pa-234    #AB    2.701E-02      3.039E-02      3.113E-02      5.388E-02
Pb-212    #      2.926E-02      3.069E-02      3.079E-02      2.345E-02
Pb-214    #AB    1.432E-02      3.308E-02      3.309E-02      2.747E-02
Ra-226    #AB   -6.268E-03      2.401E-01      2.401E-01      1.969E-01
Th-234    #AB    2.625E-01      6.221E-01      6.226E-01      4.790E-01
Tl-208    #AB    6.168E-03      2.333E-02      2.334E-02      1.392E-02
U-235     #AB    4.375E-02      8.286E-02      8.291E-02      7.969E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.551E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

Sample description                                             
QC679048, 196120, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130410_007.An1

Acquisition information
Start time:                 4/10/2013 12:37:03
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/8/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.24    62.99        19.         6.     0.002   236.98   0.866s
Ac-228    372.58    93.35        35.        -4.    -0.001   476.89   0.893D
U-235     372.58    93.35        35.        -4.    -0.001   476.89   0.893D
Eu-152    483.55   121.12        33.        -3.    -0.001   528.09   0.918s
Eu-154    491.33   123.06        43.        -3.    -0.001   740.28   0.919s
Pa-234    525.38   131.58        41.        -6.    -0.002   295.45   0.926s
U-235     578.61   144.90        33.         3.     0.001   552.55   0.937 
U-235     657.16   164.55        23.         8.     0.003   189.41   0.955s
U-235     741.50   185.65        33.        -2.    -0.001   846.78   0.974s
U-235     817.39   204.64        31.        -5.    -0.002   318.79   0.991s
Pb-212    952.61   238.46        34.        17.     0.006    77.71   1.020s
Pb-214    966.23   241.87        34.        -4.    -0.001  1155.32   1.023s
Pb-212   1200.13   300.38        27.        -3.    -0.001   740.54   1.074s
Ac-228   1354.64   339.02        27.        -1.     0.000  1914.14   1.107s
Pb-214   1407.48   352.24        19.         5.     0.002   109.31   1.118s
Pa-234   2276.93   569.65        15.        -3.    -0.001   436.22   1.302s
Tl-208   2329.47   582.79        14.         2.     0.001   444.89   1.313s
Bi-214   2433.97   608.91        22.        -2.    -0.001   209.34   1.335s
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2891.58   723.30        15.        -2.    -0.001   469.99   1.429s
Eu-152   3114.56   779.04        15.        -1.     0.000  1440.81   1.474s
Tl-208   3443.18   861.16        10.         1.     0.001   612.10   1.540s
Eu-154   3489.36   872.70        11.         2.     0.001   457.62   1.550s
Pa-234   3520.58   880.50        13.        -3.    -0.001   321.41   1.556s
Pa-234   3536.73   884.54         3.         7.     0.002   112.53   1.558s
Ac-228   3644.51   911.47        11.         3.     0.001   314.45   1.580s
Pa-234   3775.92   944.31         9.         1.     0.000  1195.93   1.608s
Ac-228   3877.46   969.68         6.         3.     0.001   258.57   1.626s
Eu-154   3983.17   996.09         5.         5.     0.002   147.21   1.647s
Eu-154   4017.40  1004.64         8.         2.     0.001   516.60   1.654s
Eu-152   4455.43  1114.07        13.        -4.    -0.001   282.75   1.738s
Bi-214   4482.34  1120.79        13.        -4.    -0.001   531.36   1.744s
Co-60    4695.84  1174.12         7.         1.     0.000   945.57   1.785s
Eu-154   5096.77  1274.25        10.        -2.    -0.001   509.85   1.862s
Co-60    5327.02  1331.75        13.        -4.    -0.001   304.70   1.905s
K-40     5843.20  1460.62        23.       -13.    -0.005   109.88   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8001E-02                                      5.12E+12             
911.20 2.246E-02 &(  5.440E-02 1.57E+02 2.62E+01 G  
968.96 3.712E-02 ?(  7.100E-02 1.29E+02 1.59E+01 G  
338.32-6.321E-03 -   9.896E-02 9.57E+02 1.14E+01 G  

Energy duplication    
93.35-7.129E-02 +   2.731E-01 2.38E+02 4.10E+00 XA 

Am-241   I   1.3375E-03                                      1.58E+05             
59.54 1.338E-03 &(  6.420E-02 2.92E+03 3.59E+01 G  

Bi-214   N  -6.9023E-03                                      5.84E+05             
609.31-6.902E-03 ?(P 3.342E-02 1.05E+02 4.55E+01 G  

1120.29-5.482E-02 + P 1.203E-01 2.66E+02 1.49E+01 G  
1764.49-9.212E-02 % P 9.980E-02 1.00E+03 1.53E+01 G  

Co-60    T  -8.6009E-03                                      1.93E+03             
1332.49-8.601E-03 ?(  2.022E-02 1.52E+02 1.00E+02 G  
1173.23 1.774E-03 +   1.342E-02 4.73E+02 9.98E+01 G  

Eu-154   I   4.2709E-02                                      3.14E+03             
873.18 3.111E-02 &(  1.118E-01 2.29E+02 1.22E+01 G  
123.07-4.248E-03 -   2.553E-02 3.70E+02 4.04E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-1.254E-02 +   5.044E-02 2.55E+02 3.49E+01 G  
723.30-1.922E-02 +   7.162E-02 2.35E+02 2.00E+01 G  

1004.72 1.754E-02 &(  7.102E-02 2.58E+02 1.79E+01 G  
996.25 9.897E-02 ?(  9.683E-02 7.36E+01 1.05E+01 G  

K-40     N  -3.1475E-01                                      4.57E+11             
1460.82-3.147E-01 ?(P 2.738E-01 5.49E+01 1.06E+01 G  

Pa-234   N   2.7011E-02                                      1.63E+12             
131.30-2.298E-02 ?(  5.388E-02 1.48E+02 1.82E+01 G  
569.50-3.728E-02 +   1.285E-01 2.18E+02 9.30E+00 G  
946.00 9.934E-03 +   9.593E-02 5.98E+02 1.35E+01 G  
880.52-5.707E-02 +   1.421E-01 1.61E+02 1.05E+01 G  
883.24 1.208E-01 &(  8.048E-02 5.63E+01 9.70E+00 G  

Pb-212   N   2.9264E-02                                      5.12E+12             
238.63 2.926E-02  (P 2.345E-02 3.89E+01 4.36E+01 G  
300.09-9.059E-02 - P 3.272E-01 3.70E+02 3.18E+00 G  

Pb-214   N   1.4323E-02                                      5.84E+05             
351.93 1.432E-02  (P 2.747E-02 5.47E+01 3.56E+01 G  
295.22-2.336E-02 % P 7.648E-02 1.00E+03 1.84E+01 G  
242.00-3.924E-02 + P 1.417E-01 5.78E+02 7.27E+00 G  

Ra-226   N  -6.2684E-03                                      5.84E+05             
186.21-6.268E-03 %(  1.969E-01 1.91E+03 3.56E+00 G  

Th-234   N   2.6251E-01                                      1.63E+12             
63.30 2.625E-01  (  4.790E-01 1.18E+02 3.75E+00 G  
92.59 1.387E-02 %   2.346E-01 1.03E+03 4.34E+00 G  

Tl-208   N   6.1675E-03                                      5.12E+12             
583.19 3.962E-03 ?(  1.392E-02 2.22E+02 8.50E+01 G  
277.37 3.887E-03 %   1.471E-01 2.30E+03 6.60E+00 G  
860.53 2.128E-02 ?(  1.034E-01 3.06E+02 1.24E+01 G  

U-235    N   4.3747E-02                                      2.57E+11             
143.77 1.790E-02 ?(  7.969E-02 2.76E+02 1.09E+01 G  
205.32-7.164E-02 +   1.808E-01 1.59E+02 5.02E+00 G  
163.36 9.941E-02 &(  1.434E-01 9.47E+01 5.08E+00 G  
185.72-2.309E-03 -   1.588E-02 4.23E+02 5.70E+01 G  

Energy duplication    
93.35-5.074E-02 +   1.944E-01 2.38E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.99        19.         6.     0.002   236.98   2.625E-01   
Ac-228      93.35        35.        -4.    -0.001   476.89  -7.129E-02   
U-235       93.35        35.        -4.    -0.001   476.89  -5.074E-02   
Eu-152     121.12        33.        -3.    -0.001   528.09  -7.529E-03   
Eu-154     123.06        43.        -3.    -0.001   740.28  -4.248E-03   
Pa-234     131.58        41.        -6.    -0.002   295.45  -2.298E-02   
U-235      144.90        33.         3.     0.001   552.55   1.790E-02   
U-235      164.55        23.         8.     0.003   189.41   9.941E-02   
U-235      185.65        33.        -2.    -0.001   846.78  -2.309E-03   
U-235      204.64        31.        -5.    -0.002   318.79  -7.164E-02   
Pb-212     238.46        34.        17.     0.006    77.71   2.926E-02  P
Pb-214     241.87        34.        -4.    -0.001  1155.32  -3.924E-02  P
Pb-212     300.38        27.        -3.    -0.001   740.54  -9.059E-02  P
Ac-228     339.02        27.        -1.     0.000  1914.14  -6.321E-03   
Pb-214     352.24        19.         5.     0.002   109.31   1.432E-02  P
Pa-234     569.65        15.        -3.    -0.001   436.22  -3.728E-02   
Tl-208     582.79        14.         2.     0.001   444.89   3.962E-03   
Bi-214     608.91        22.        -2.    -0.001   209.34  -6.902E-03  P
Eu-154     723.30        15.        -2.    -0.001   469.99  -1.922E-02   
Eu-152     779.04        15.        -1.     0.000  1440.81  -9.652E-03   
Tl-208     861.16        10.         1.     0.001   612.10   2.128E-02   
Eu-154     872.70        11.         2.     0.001   457.62   3.111E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     880.50        13.        -3.    -0.001   321.41  -5.707E-02   
Pa-234     884.54         3.         7.     0.002   112.53   1.208E-01   
Ac-228     911.47        11.         3.     0.001   314.45   2.246E-02   
Pa-234     944.31         9.         1.     0.000  1195.93   9.934E-03   
Ac-228     969.68         6.         3.     0.001   258.57   3.712E-02   
Eu-154     996.09         5.         5.     0.002   147.21   9.897E-02   
Eu-154    1004.64         8.         2.     0.001   516.60   1.754E-02   
Eu-152    1114.07        13.        -4.    -0.001   282.75  -6.090E-02   
Bi-214    1120.79        13.        -4.    -0.001   531.36  -5.482E-02  P
Co-60     1174.12         7.         1.     0.000   945.57   1.774E-03   
Eu-154    1274.25        10.        -2.    -0.001   509.85  -1.254E-02   
Co-60     1331.75        13.        -4.    -0.001   304.70  -8.601E-03   
K-40      1460.62        23.       -13.    -0.005   109.88  -3.147E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8001E-02    2.8001E-02   5.6998E-02    5.7034E-02  5.440E-02
Am-241 #A    1.3373E-03    1.3375E-03   7.8135E-02    7.8135E-02  6.420E-02
Bi-212 #A    0.0000E+00    0.0000E+00   1.6346E-01    1.6347E-01  2.926E-01
Bi-214 #A   -6.9020E-03   -6.9023E-03   6.4520E-02    6.4521E-02  3.342E-02
Co-60  #A   -8.4995E-03   -8.6009E-03   2.6207E-02    2.6210E-02  2.022E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.0968E-02    1.0968E-02  1.843E-02
Eu-152 #A    0.0000E+00    0.0000E+00   2.2560E-02    2.2560E-02  3.612E-02
Eu-154 #A    4.2399E-02    4.2709E-02   6.2873E-02    6.2913E-02  1.118E-01
K-40   #A   -3.1475E-01   -3.1475E-01   8.7135E-01    8.7150E-01  2.738E-01
Pa-234 #A    2.7011E-02    2.7011E-02   3.0395E-02    3.1130E-02  5.388E-02
Pb-212 #     2.9264E-02    2.9264E-02   3.0692E-02    3.0787E-02  2.345E-02
Pb-214 #A    1.4323E-02    1.4323E-02   3.3084E-02    3.3094E-02  2.747E-02
Ra-226 #A   -6.2681E-03   -6.2684E-03   2.4007E-01    2.4007E-01  1.969E-01
Th-234 #A    2.6251E-01    2.6251E-01   6.2210E-01    6.2260E-01  4.790E-01
Tl-208 #A    6.1675E-03    6.1675E-03   2.3335E-02    2.3338E-02  1.392E-02
U-235  #A    4.3747E-02    4.3747E-02   8.2860E-02    8.2908E-02  7.969E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

230 of 382



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

238 of 382



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  

245 of 382



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  4
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        

250 of 382



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 07:39:08

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =  -0.0120 +0.250133*Channel -2.37803e-008*Channel**2

FWHM (ch) =   3.1149 +0.001152*Channel -5.27064e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.79 -0.01%      0.91     0.92   -1.06%
978.26      244.70   244.66  0.01%      1.06     1.05    1.04%

1376.69      344.28   344.30 -0.01%      1.15     1.15    0.33%
3115.07      778.90   778.94 -0.00%      1.54     1.55   -0.79%
3855.57      964.08   964.04  0.00%      1.70     1.69    0.40%
5632.14     1408.01  1408.02 -0.00%      1.98     1.98    0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:22:35

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0109 +0.250112*Channel -1.93326e-008*Channel**2

FWHM (ch) =   3.1308 +0.001050*Channel -2.89495e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.80 -0.02%      0.91     0.91   -0.00%
978.19      244.70   244.65  0.02%      1.03     1.03   -0.03%

1376.68      344.28   344.30 -0.01%      1.14     1.13    0.66%
3115.04      778.90   778.93 -0.00%      1.49     1.53   -2.68%
3855.58      964.08   964.05  0.00%      1.73     1.69    2.29%
5631.95     1408.01  1408.02 -0.00%      2.02     2.03   -0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

279 of 382



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/11/2013  Time: 08:09:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0963 +0.250261*Channel -5.35634e-008*Channel**2

FWHM (ch) =   2.9943 +0.001193*Channel -7.32511e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.90     0.89    0.86%
977.42      244.70   244.65  0.02%      1.03     1.02    0.22%

1375.20      344.28   344.15  0.04%      1.11     1.12   -1.29%
3114.44      778.90   779.00 -0.01%      1.49     1.50   -0.45%
3855.05      964.08   964.07  0.00%      1.64     1.63    0.96%
5632.52     1408.01  1408.00  0.00%      1.84     1.85   -0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:19:25
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

292 of 382



ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:30:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0217

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16934.   1.22   1.17  1.892E-02
45.50     7116.   1.78   0.83  1.873E-02
46.79     2087.   6.02   0.83  1.868E-02
121.80    89225.   0.36   0.91  1.612E-02   121.78  28.410  9.945E-01 QA122 
244.66    17664.   0.91   1.04  1.192E-02   244.70   7.550  1.002E+00 Qa245 
295.96      981.   7.37   1.13  1.072E-02
329.32      297.  19.02   1.07  9.948E-03
344.30    49883.   0.47   1.14  9.599E-03   344.28  26.590  9.975E-01 Qa344 
367.72     1652.   5.01   1.09  9.357E-03
411.17     3708.   2.43   1.21  8.907E-03
444.04     4687.   2.04   1.30  8.566E-03
488.64      642.   9.71   1.08  8.104E-03
503.59      268.  19.61   1.19  7.950E-03
564.01      476.  12.83   1.28  7.324E-03
586.20      639.  10.85   1.56  7.094E-03
678.71      498.   9.44   1.44  6.136E-03
688.67     1012.   7.55   1.47  6.033E-03
719.34      361.  15.29   1.22  5.715E-03
778.93    12928.   1.07   1.51  5.098E-03   778.90  12.970  9.980E-01 Qa779 
810.31      324.  17.46   1.21  4.979E-03
867.38     3743.   2.66   1.59  4.761E-03
919.27      355.  16.30   1.41  4.564E-03
964.04    12416.   1.01   1.71  4.394E-03   964.08  14.500  9.948E-01 Qa964 

1005.12      706.   8.06   1.82  4.293E-03
1085.93     7934.   1.22   1.78  4.096E-03
1089.91     1396.   4.31   1.79  4.086E-03
1112.06    10809.   1.09   1.74  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1088.   5.08   1.65  3.786E-03
1299.06     1028.   3.84   1.76  3.575E-03
1407.99    13534.   0.90   2.03  3.309E-03  1408.01  20.850  1.001E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9433.     16934. 8.952E+05    2.43   1.174  -      s 
181.88    45.51      4486.      7116. 3.800E+05    3.56   0.833  -       D
187.04    46.80      6859.      2087. 1.117E+05   12.05   0.834  -       D

1183.43   295.96      1571.       981. 9.149E+04   14.73   1.131  -        
1316.82   329.32      1158.       297. 2.986E+04   38.05   1.069  -        
1470.39   367.72      1488.      1652. 1.766E+05   10.02   1.094  -      s 
1644.16   411.17      1298.      3708. 4.163E+05    4.86   1.206  -        
1775.65   444.04      1310.      4687. 5.471E+05    4.08   1.299  -        
1953.99   488.64      1048.       642. 7.923E+04   19.43   1.079  -      s 
2013.82   503.59       889.       268. 3.369E+04   39.22   1.194  -        
2255.48   564.01      1163.       476. 6.502E+04   25.66   1.281  -        
2344.24   586.20      1260.       639. 9.002E+04   21.69   1.557  -        
2714.31   678.72      1001.       533. 8.687E+04   22.94   1.239  -      s 
2754.09   688.67      1268.      1012. 1.677E+05   15.10   1.473  -        
2876.80   719.34       923.       361. 6.310E+04   30.57   1.218  -        
3240.68   810.31       900.       324. 6.512E+04   34.92   1.209  -        
3469.00   867.38      1429.      3743. 7.861E+05    5.31   1.591  -        
3676.57   919.27       807.       355. 7.772E+04   32.60   1.405  -      s 
4020.06  1005.12       587.       706. 1.643E+05   16.11   1.821  -        
4343.37  1085.85       683.      7934. 1.937E+06    2.43   1.785  -       D
4359.30  1089.83      1109.      1396. 3.416E+05    8.61   1.788  -       D
4447.94  1112.06       724.     10809. 2.681E+06    2.19   1.739  -        
4851.83  1213.00       428.      1088. 2.873E+05   10.17   1.647  -        
5196.19  1299.06       136.      1028. 2.874E+05    7.68   1.764  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.80      5529.     89225.   148.708     0.73   0.906 
Qa-245    978.25   244.66      2720.     17664.    29.440     1.82   1.043 
Qa-344   1376.72   344.30      1831.     49883.    83.139     0.95   1.138 
Qa-779   3115.16   778.93      1448.     12928.    21.546     2.15   1.509 
Qa-964   3855.69   964.04       806.     12416.    20.693     2.02   1.711 
Qa-1408  5632.11  1407.99       244.     13534.    22.556     1.81   2.027 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9446E-01                                      4.94E+03             
121.78 9.945E-01  (  1.931E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0020E+00                                      4.94E+03             
244.70 1.002E+00  (  6.893E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9753E-01                                      4.94E+03             
344.28 9.975E-01  (  1.994E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9798E-01                                      4.94E+03             
778.90 9.980E-01  (  6.845E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9480E-01                                      4.94E+03             
964.08 9.948E-01  (  5.300E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0012E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.695E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7759E-01    9.9446E-01   7.2321E-03    1.1376E-01  1.931E-03
Qa-245       8.8420E-01    1.0020E+00   1.8231E-02    1.1583E-01  6.893E-03
Qa-344       8.8030E-01    9.9753E-01   9.4581E-03    1.1427E-01  1.994E-03
Qa-779       8.8069E-01    9.9798E-01   2.1450E-02    1.1593E-01  6.845E-03
Qa-964       8.7789E-01    9.9480E-01   2.0092E-02    1.1533E-01  5.300E-03
Qa-1408      8.8354E-01    1.0012E+00   1.8077E-02    1.1572E-01  2.695E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9879298E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130411001_QCAsLeft                                                        
Acquired: 4/11/2013 07:28:20
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130411001_QCAsLeft.An1

Acquisition information
Start time:                 4/11/2013 07:28:20
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0216

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    17077.   1.18   1.18  1.892E-02
45.47     7331.   1.74   0.83  1.873E-02
46.77     2040.   6.21   0.83  1.868E-02
121.79    89194.   0.36   0.91  1.612E-02   121.78  28.410  9.943E-01 QA122 
244.66    17485.   0.91   1.06  1.192E-02   244.70   7.550  9.919E-01 Qa245 
295.96     1042.   7.40   1.17  1.072E-02
344.30    49670.   0.48   1.15  9.599E-03   344.28  26.590  9.934E-01 Qa344 
367.71     1615.   4.73   1.37  9.357E-03
411.22     3518.   2.37   1.18  8.906E-03
444.07     4748.   2.16   1.21  8.566E-03
488.60      572.  11.07   1.38  8.105E-03
564.12      565.  11.15   1.08  7.323E-03
586.52      626.   9.65   1.31  7.091E-03
674.61      260.  16.83   1.46  6.178E-03
678.78      547.   8.79   1.46  6.135E-03
688.75      925.   7.34   1.25  6.032E-03
719.53      388.  14.40   1.20  5.713E-03
778.94    12928.   1.10   1.54  5.098E-03   778.90  12.970  9.981E-01 Qa779 
810.33      326.  16.88   1.11  4.978E-03
867.41     3976.   2.59   1.62  4.761E-03
919.36      467.  11.36   1.83  4.564E-03
964.03    12423.   1.06   1.70  4.394E-03   964.08  14.500  9.955E-01 Qa964 

1005.05      612.   8.88   1.67  4.294E-03
1085.93     7909.   1.23   1.78  4.096E-03
1089.67     1359.   4.30   1.78  4.086E-03
1112.07    10558.   1.15   1.80  4.032E-03
1212.90     1172.   4.52   1.77  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1250.17      197.  17.79   1.12  3.695E-03
1299.14     1173.   3.66   1.71  3.575E-03
1407.98    13362.   0.90   1.99  3.309E-03  1408.01  20.850  9.887E-01 Qa1408
1457.45      328.   5.66   1.22  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.82    39.96      9048.     17077. 9.027E+05    2.36   1.184  -      s 
181.83    45.49      4425.      7331. 3.915E+05    3.47   0.831  -       D
187.04    46.79      6999.      2040. 1.092E+05   12.42   0.833  -       D

1183.41   295.96      1689.      1042. 9.715E+04   14.79   1.168  -        
1470.33   367.71      1359.      1615. 1.726E+05    9.45   1.372  -        
1644.29   411.22      1138.      3518. 3.950E+05    4.73   1.177  -        
1775.69   444.07      1561.      4748. 5.543E+05    4.32   1.210  -        
1953.77   488.60      1109.       572. 7.060E+04   22.13   1.375  -        
2255.80   564.12      1217.       565. 7.719E+04   22.30   1.083  -        
2345.40   586.52      1041.       626. 8.826E+04   19.30   1.309  -        
2714.48   678.80      1102.       562. 9.167E+04   23.34   1.501  -        
2754.32   688.75      1085.       925. 1.534E+05   14.68   1.247  -        
2877.42   719.53       940.       388. 6.783E+04   28.81   1.201  -        
3240.63   810.33       869.       326. 6.540E+04   33.76   1.115  -      s 
3468.97   867.41      1480.      3976. 8.352E+05    5.19   1.622  -        
3676.80   919.36       670.       467. 1.023E+05   22.71   1.828  -        
4019.63  1005.05       570.       612. 1.424E+05   17.76   1.665  -        
4343.26  1086.10       763.      7909. 1.931E+06    2.46   1.780  -       D
4358.20  1089.83      1025.      1359. 3.325E+05    8.59   1.783  -       D
4447.84  1112.07       848.     10558. 2.618E+06    2.30   1.797  -        
4851.31  1212.90       364.      1172. 3.096E+05    9.05   1.767  -        
5000.45  1250.17       251.       197. 5.329E+04   35.57   1.118  -      s 
5196.40  1299.14       164.      1173. 3.280E+05    7.33   1.715  -        
5829.95  1457.45         4.       328. 1.027E+05   11.31   1.216  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.79      5611.     89194.   148.657     0.73   0.907 
Qa-245    978.26   244.66      2768.     17485.    29.141     1.83   1.059 
Qa-344   1376.69   344.30      1932.     49670.    82.783     0.95   1.154 
Qa-779   3115.06   778.94      1600.     12928.    21.546     2.19   1.538 
Qa-964   3855.54   964.03       971.     12423.    20.705     2.11   1.703 
Qa-1408  5631.98  1407.98       194.     13362.    22.271     1.80   1.990 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9426E-01                                      4.94E+03             
121.78 9.943E-01  (  1.945E-03 3.64E-01 2.84E+01 G  

Qa-245       9.9193E-01                                      4.94E+03             
244.70 9.919E-01  (  6.955E-03 9.14E-01 7.55E+00 G  

Qa-344       9.9341E-01                                      4.94E+03             
344.28 9.934E-01  (  2.048E-03 4.77E-01 2.66E+01 G  

Qa-779       9.9811E-01                                      4.94E+03             
778.90 9.981E-01  (  7.195E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9549E-01                                      4.94E+03             
964.08 9.955E-01  (  5.818E-03 1.06E+00 1.45E+01 G  

Qa-1408      9.8869E-01                                      4.94E+03             
1408.01 9.887E-01  (  2.398E-03 8.99E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7729E-01    9.9426E-01   7.2402E-03    1.1374E-01  1.945E-03
Qa-245       8.7523E-01    9.9193E-01   1.8123E-02    1.1468E-01  6.955E-03
Qa-344       8.7653E-01    9.9341E-01   9.4696E-03    1.1381E-01  2.048E-03
Qa-779       8.8069E-01    9.9811E-01   2.1906E-02    1.1603E-01  7.195E-03
Qa-964       8.7838E-01    9.9549E-01   2.1007E-02    1.1557E-01  5.818E-03
Qa-1408      8.7237E-01    9.8869E-01   1.7774E-02    1.1426E-01  2.398E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1104.9 to  2035.5 keV)     5.260E+00  uCi           
Total Decayed Activity ( 1104.9 to  2035.5 keV) 5.9618840E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:11:48
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130412001_QCAsLeft.An1

Acquisition information
Start time:                 4/12/2013 07:11:48
Live time:                600
Real time:                630
Dead time:                  4.74 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0230

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04    14173.   1.27   0.82  1.892E-02
45.59     7079.   1.78   0.83  1.873E-02
46.87     1829.   6.95   0.83  1.868E-02
121.80    89197.   0.36   0.91  1.612E-02   121.78  28.410  9.944E-01 QA122 
244.65    17607.   0.93   1.03  1.192E-02   244.70   7.550  9.990E-01 Qa245 
295.92      935.   8.13   1.09  1.073E-02
344.30    49556.   0.48   1.14  9.599E-03   344.28  26.590  9.913E-01 Qa344 
367.76     1690.   4.97   1.19  9.356E-03
411.16     3558.   2.29   1.14  8.907E-03
444.04     4739.   2.13   1.33  8.566E-03
488.72      568.  10.02   1.33  8.104E-03
503.57      254.  17.39   0.71  7.950E-03
564.34      681.  10.60   1.21  7.320E-03
586.38      640.   7.92   1.36  7.092E-03
678.60      597.   9.03   1.35  6.137E-03
688.71     1057.   7.81   1.55  6.032E-03
719.34      383.  12.46   1.48  5.716E-03
764.70      277.  19.38   1.34  5.245E-03
778.93    12968.   1.08   1.49  5.098E-03   778.90  12.970  1.001E+00 Qa779 
810.42      329.  14.04   1.35  4.978E-03
867.38     3892.   2.48   1.68  4.761E-03
919.25      368.  13.29   1.38  4.564E-03
964.04    12591.   1.00   1.73  4.394E-03   964.08  14.500  1.009E+00 Qa964 

1005.07      644.   8.41   1.75  4.293E-03
1085.96     7972.   1.22   1.79  4.096E-03
1089.98     1357.   4.31   1.79  4.086E-03
1112.18    10431.   1.05   1.81  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.96     1066.   5.02   1.76  3.786E-03
1299.13     1089.   3.94   1.68  3.575E-03
1407.99    13565.   0.89   2.03  3.309E-03  1408.01  20.850  1.004E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9136.     16979. 8.976E+05    2.40   1.188  -      s 
181.87    45.52      4497.      6982. 3.728E+05    3.62   0.831  -       D
187.01    46.81      6953.      2030. 1.087E+05   12.44   0.832  -       D

1183.23   295.92      1670.       935. 8.716E+04   16.26   1.095  -        
1470.52   367.76      1532.      1690. 1.806E+05    9.94   1.188  -      s 
1644.08   411.16      1072.      3558. 3.995E+05    4.59   1.137  -        
1775.56   444.04      1463.      4739. 5.532E+05    4.25   1.334  -        
1954.27   488.72       954.       568. 7.009E+04   20.04   1.332  -        
2013.65   503.57       707.       254. 3.195E+04   34.78   0.713  -      s 
2256.71   564.34      1462.       681. 9.308E+04   21.19   1.212  -        
2344.92   586.40      1038.       670. 9.447E+04   18.36   1.576  -        
2713.71   678.60       824.       597. 9.722E+04   18.07   1.349  -        
2754.15   688.71      1404.      1057. 1.752E+05   15.62   1.553  -      s 
2876.15   719.21      1065.       415. 7.263E+04   29.78   1.146  -      s 
3058.11   764.70       901.       277. 5.289E+04   38.75   1.338  -      s 
3241.00   810.42       668.       329. 6.607E+04   28.08   1.354  -      s 
3468.84   867.38      1318.      3892. 8.173E+05    4.95   1.676  -        
3676.36   919.25       631.       368. 8.054E+04   26.59   1.376  -        
4019.70  1005.07       573.       644. 1.500E+05   16.83   1.750  -        
4343.31  1085.88       707.      7972. 1.946E+06    2.43   1.786  -       D
4359.38  1089.90      1032.      1357. 3.322E+05    8.62   1.790  -       D
4447.72  1112.06       796.     10808. 2.681E+06    2.23   1.764  -        
4851.44  1212.96       399.      1066. 2.816E+05   10.04   1.761  -      s 
5196.22  1299.13       170.      1089. 3.046E+05    7.87   1.684  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5409.     89197.   148.661     0.73   0.909 
Qa-245    978.19   244.65      2994.     17607.    29.345     1.85   1.033 
Qa-344   1376.68   344.30      2052.     49556.    82.592     0.96   1.138 
Qa-779   3115.01   778.93      1470.     12968.    21.613     2.16   1.492 
Qa-964   3855.52   964.04       794.     12591.    20.986     2.00   1.730 
Qa-1408  5631.84  1407.99       202.     13565.    22.608     1.79   2.028 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9443E-01                                      4.94E+03             
121.78 9.944E-01  (  1.911E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9900E-01                                      4.94E+03             
244.70 9.990E-01  (  7.234E-03 9.26E-01 7.55E+00 G  

Qa-344       9.9125E-01                                      4.94E+03             
344.28 9.913E-01  (  2.111E-03 4.81E-01 2.66E+01 G  

Qa-779       1.0014E+00                                      4.94E+03             
778.90 1.001E+00  (  6.898E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0091E+00                                      4.94E+03             
964.08 1.009E+00  (  5.261E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0038E+00                                      4.94E+03             
1408.01 1.004E+00  (  2.453E-03 8.94E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7731E-01    9.9443E-01   7.2212E-03    1.1376E-01  1.911E-03
Qa-245       8.8135E-01    9.9900E-01   1.8504E-02    1.1554E-01  7.234E-03
Qa-344       8.7451E-01    9.9125E-01   9.5294E-03    1.1357E-01  2.111E-03
Qa-779       8.8344E-01    1.0014E+00   2.1612E-02    1.1635E-01  6.898E-03
Qa-964       8.9029E-01    1.0091E+00   2.0227E-02    1.1697E-01  5.261E-03
Qa-1408      8.8556E-01    1.0038E+00   1.7943E-02    1.1599E-01  2.453E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1106.9 to  2035.6 keV)     5.292E+00  uCi           
Total Decayed Activity ( 1106.9 to  2035.6 keV) 5.9989738E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:33:04
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0622

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    10698.   1.50   1.11  1.774E-02
45.48     5278.   2.14   0.85  1.759E-02
46.91     1547.   7.53   0.85  1.755E-02
121.89    85519.   0.37   0.91  1.556E-02   121.78  28.410  9.870E-01 QA122 
244.65    17789.   0.94   1.03  1.231E-02   244.70   7.550  9.772E-01 Qa245 
295.88      953.   7.81   1.07  1.099E-02
344.15    50187.   0.47   1.12  9.739E-03   344.28  26.590  9.895E-01 Qa344 
367.50     1692.   4.83   1.06  9.495E-03
411.03     3694.   2.42   1.05  9.042E-03
443.91     5017.   1.97   1.20  8.700E-03
488.61      602.   9.20   1.30  8.236E-03
564.07      591.   8.90   1.30  7.451E-03
586.12      613.  11.14   1.41  7.222E-03
678.73      565.  11.13   1.50  6.259E-03
688.71     1005.   7.04   1.43  6.156E-03
719.38      328.  14.83   1.04  5.837E-03
779.00    13331.   1.04   1.45  5.218E-03   778.90  12.970  1.005E+00 Qa779 
810.60      353.  12.31   1.50  5.102E-03
867.47     3824.   2.32   1.47  4.894E-03
919.22      415.  11.46   1.51  4.704E-03
926.27      230.  19.76   1.42  4.678E-03
964.07    12731.   1.02   1.65  4.540E-03   964.08  14.500  9.872E-01 Qa964 

1005.08      638.   9.28   1.69  4.432E-03
1085.91     8420.   1.17   1.72  4.219E-03
1089.86     1373.   4.40   1.72  4.209E-03
1112.06    10964.   1.07   1.63  4.150E-03
1212.92     1104.   4.99   1.62  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.13     1156.   3.66   1.95  3.658E-03
1407.96    14084.   0.87   1.97  3.372E-03  1408.01  20.850  1.023E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    40.00      5816.     10698. 6.032E+05    3.00   1.106  -      s 
181.26    45.43      3739.      5278. 3.000E+05    4.28   0.851  -       D
186.97    46.86      6008.      1547. 8.813E+04   15.06   0.852  -       D

1182.15   295.88      1640.       953. 8.677E+04   15.62   1.067  -      s 
1468.52   367.50      1466.      1692. 1.782E+05    9.66   1.064  -      s 
1642.57   411.03      1306.      3694. 4.085E+05    4.84   1.051  -        
1774.03   443.91      1323.      5017. 5.766E+05    3.94   1.196  -        
1952.81   488.61       913.       602. 7.311E+04   18.40   1.295  -        
2254.62   564.14      1089.       591. 7.938E+04   17.79   1.297  -       D
2342.78   586.12      1265.       613. 8.488E+04   22.27   1.413  -      s 
2713.25   678.73      1058.       565. 9.023E+04   22.26   1.499  -        
2753.17   688.71      1113.      1005. 1.633E+05   14.08   1.426  -        
2875.88   719.38       784.       328. 5.620E+04   29.66   1.039  -      s 
3240.87   810.67       769.       353. 6.927E+04   24.62   1.500  -       D
3468.43   867.47      1118.      3824. 7.814E+05    4.63   1.471  -        
3675.52   919.22       594.       415. 8.816E+04   22.91   1.514  -        
3703.74   926.27       612.       230. 4.916E+04   39.52   1.418  -        
4019.15  1005.08       610.       638. 1.441E+05   18.55   1.688  -      s 
4342.71  1085.83       616.      8420. 1.996E+06    2.33   1.717  -       D
4358.52  1089.79      1137.      1373. 3.262E+05    8.80   1.720  -       D
4447.40  1112.06       644.     10964. 2.642E+06    2.14   1.626  -        
4851.22  1212.92       430.      1104. 2.843E+05    9.99   1.622  -        
5196.42  1299.13       150.      1156. 3.159E+05    7.32   1.950  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.64   121.89      5077.     85519.   142.532     0.74   0.911 
Qa-245    977.34   244.65      3186.     17789.    29.649     1.88   1.035 
Qa-344   1375.14   344.15      1932.     50187.    83.645     0.95   1.117 
Qa-779   3114.40   779.00      1373.     13331.    22.219     2.08   1.449 
Qa-964   3855.02   964.07       893.     12731.    21.219     2.04   1.648 
Qa-1408  5632.26  1407.96       144.     14084.    23.473     1.73   1.965 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8705E-01                                      4.94E+03             
121.78 9.870E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7725E-01                                      4.94E+03             
244.70 9.772E-01  (  7.224E-03 9.40E-01 7.55E+00 G  

Qa-344       9.8953E-01                                      4.94E+03             
344.28 9.895E-01  (  2.019E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0055E+00                                      4.94E+03             
778.90 1.005E+00  (  6.511E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8722E-01                                      4.94E+03             
964.08 9.872E-01  (  5.399E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0227E+00                                      4.94E+03             
1408.01 1.023E+00  (  2.030E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7105E-01    9.8705E-01   7.3085E-03    1.1292E-01  1.916E-03
Qa-245       8.6240E-01    9.7725E-01   1.8379E-02    1.1307E-01  7.224E-03
Qa-344       8.7324E-01    9.8953E-01   9.3785E-03    1.1336E-01  2.019E-03
Qa-779       8.8731E-01    1.0055E+00   2.0921E-02    1.1668E-01  6.511E-03
Qa-964       8.7120E-01    9.8722E-01   2.0124E-02    1.1449E-01  5.399E-03
Qa-1408      9.0247E-01    1.0227E+00   1.7712E-02    1.1809E-01  2.030E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.268E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9691844E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

332 of 382



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130411001_QCAsLeft                                                        
Acquired: 4/11/2013 07:58:13
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130411001_QCAsLeft.An1

Acquisition information
Start time:                 4/11/2013 07:58:13
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0604

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10824.   1.46   1.15  1.774E-02
45.47     5463.   1.94   0.80  1.759E-02
46.87     1562.   7.61   0.80  1.755E-02
121.88    86478.   0.37   0.90  1.556E-02   121.78  28.410  9.983E-01 QA122 
244.65    18246.   0.89   1.03  1.231E-02   244.70   7.550  1.002E+00 Qa245 
295.77     1038.   6.91   1.09  1.099E-02
344.15    50636.   0.47   1.11  9.739E-03   344.28  26.590  9.985E-01 Qa344 
367.57     1671.   4.53   1.25  9.494E-03
411.04     3752.   2.53   1.17  9.042E-03
443.90     4745.   2.00   1.18  8.700E-03
488.63      592.  11.53   1.25  8.236E-03
503.53      327.  16.95   1.18  8.081E-03
564.08      656.   8.07   1.33  7.450E-03
586.30      526.  12.83   1.16  7.220E-03
678.85      488.  10.48   1.25  6.258E-03
688.61     1058.   6.48   1.58  6.157E-03
719.32      392.  14.34   1.37  5.837E-03
778.99    13410.   1.03   1.49  5.218E-03   778.90  12.970  1.012E+00 Qa779 
810.46      330.  19.10   0.95  5.102E-03
867.44     4104.   2.44   1.50  4.894E-03
919.45      459.  12.25   1.41  4.703E-03
964.07    12918.   1.02   1.64  4.540E-03   964.08  14.500  1.002E+00 Qa964 

1004.95      659.   8.25   1.40  4.432E-03
1085.91     8282.   1.18   1.70  4.219E-03
1089.97     1381.   3.90   1.70  4.209E-03
1112.02    10978.   1.10   1.67  4.150E-03
1212.82     1086.   4.28   1.76  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.22     1140.   3.31   1.80  3.658E-03
1363.45       68.  19.18   0.49  3.489E-03
1407.95    13839.   0.87   1.85  3.372E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.30    39.96      5472.     10824. 6.103E+05    2.92   1.152  -      s 
181.30    45.42      2885.      5463. 3.105E+05    3.88   0.803  -       D
186.93    46.83      6284.      1562. 8.900E+04   15.22   0.804  -       D

1181.77   295.77      1520.      1038. 9.448E+04   13.81   1.090  -      s 
1468.82   367.57      1306.      1671. 1.760E+05    9.05   1.249  -        
1642.63   411.04      1466.      3752. 4.149E+05    5.07   1.174  -        
1774.05   443.90      1253.      4745. 5.454E+05    4.00   1.181  -        
1952.90   488.63      1233.       592. 7.191E+04   23.06   1.247  -        
2012.51   503.53       944.       327. 4.043E+04   33.89   1.185  -      s 
2254.67   564.18      1076.       656. 8.810E+04   16.15   1.328  -       D
2343.54   586.30      1261.       526. 7.291E+04   25.66   1.161  -        
2713.76   678.85       787.       488. 7.796E+04   20.95   1.245  -        
2752.79   688.61      1070.      1058. 1.718E+05   12.96   1.581  -      s 
2875.68   719.32       922.       392. 6.715E+04   28.67   1.368  -      s 
3240.33   810.46      1038.       330. 6.458E+04   38.20   0.947  -      s 
3468.34   867.44      1383.      4104. 8.387E+05    4.89   1.500  -        
3676.48   919.45       732.       459. 9.766E+04   24.50   1.415  -        
4018.67  1004.95       535.       659. 1.488E+05   16.50   1.403  -        
4342.77  1085.83       623.      8282. 1.963E+06    2.36   1.697  -       D
4359.01  1089.89       761.      1381. 3.282E+05    7.80   1.699  -       D
4447.30  1112.02       726.     10978. 2.645E+06    2.19   1.667  -      s 
4850.87  1212.82       276.      1086. 2.796E+05    8.56   1.763  -      s 
5196.45  1299.12       138.      1188. 3.248E+05    7.02   1.868  -        
5454.09  1363.45        26.        68. 1.946E+04   38.37   0.494  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5094.     86478.   144.130     0.74   0.898 
Qa-245    977.42   244.65      2760.     18246.    30.410     1.79   1.026 
Qa-344   1375.20   344.15      1968.     50636.    84.394     0.95   1.110 
Qa-779   3114.42   778.99      1304.     13410.    22.349     2.06   1.494 
Qa-964   3855.05   964.07       961.     12918.    21.530     2.04   1.642 
Qa-1408  5632.34  1407.95       163.     13839.    23.065     1.75   1.850 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9826E-01                                      4.94E+03             
121.78 9.983E-01  (  1.920E-03 3.68E-01 2.84E+01 G  

Qa-245       1.0025E+00                                      4.94E+03             
244.70 1.002E+00  (  6.725E-03 8.93E-01 7.55E+00 G  

Qa-344       9.9854E-01                                      4.94E+03             
344.28 9.985E-01  (  2.038E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0115E+00                                      4.94E+03             
778.90 1.012E+00  (  6.346E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0018E+00                                      4.94E+03             
964.08 1.002E+00  (  5.602E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0050E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.159E-03 8.73E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8081E-01    9.9826E-01   7.3462E-03    1.1420E-01  1.920E-03
Qa-245       8.8453E-01    1.0025E+00   1.7897E-02    1.1584E-01  6.725E-03
Qa-344       8.8106E-01    9.9854E-01   9.4591E-03    1.1439E-01  2.038E-03
Qa-779       8.9253E-01    1.0115E+00   2.0804E-02    1.1734E-01  6.346E-03
Qa-964       8.8397E-01    1.0018E+00   2.0425E-02    1.1618E-01  5.602E-03
Qa-1408      8.8678E-01    1.0050E+00   1.7552E-02    1.1607E-01  2.159E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.310E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 6.0176568E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

338 of 382



ORTEC g v - i (1087) Env32  G53W4.26  4/11/2013 08:09:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130410002_BG.An1

Acquisition information
Start time:                 4/10/2013 07:32:36
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    1.1574E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.0387E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.5697E+01
Th-234  <    1.5121E+01
Tl-208  <    6.4120E-01
U-235   <    5.6575E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130411002_BG                                                              
Acquired: 4/11/2013 07:58:38
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      1.97      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130411002_BG.An1

Acquisition information
Start time:                 4/11/2013 07:58:38
Live time:                600
Real time:                600
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/11/2013 07:39:08
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.378E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    3.7362E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    4.0251E+00
Eu-154  <    6.7328E+00
K-40    <    1.6368E+01
Pa-234  <    1.9104E+00
Pb-212  <    1.6424E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.5697E+01
Th-234  <    5.7153E+00
Tl-208  <    1.5706E+00
U-235   <    6.1108E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130412002_BG                                                              
Acquired: 4/12/2013 07:29:31
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.07      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412002_BG.An1

Acquisition information
Start time:                 4/12/2013 07:29:31
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.7991E+00
Pb-214  <    1.9845E+00
Ra-226  <    2.0765E+01
Th-234  <    1.8073E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130410003_BG.An1

Acquisition information
Start time:                 4/10/2013 08:16:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 08:26:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 08:26:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410003_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    2.0064E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 08:26:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410003_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130411002_BG                                                              
Acquired: 4/11/2013 08:13:23
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      1.99      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/11/2013 08:23:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130411002_BG.An1

Acquisition information
Start time:                 4/11/2013 08:13:23
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/11/2013 08:09:01
Zero offset:           0.096 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.356E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.67keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130411002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503145888

Instrument : HPGE01                           Begun : 04/11/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130411_001  RCCV    QUALITY CONTROL CHEC               04/11/13 07:28 1.0 1          
002  1_20130411_002  RIB     BACKGROUND CONTAMINA               04/11/13 07:58 1.0            
003  1_20130411_003  SDUP    QC679937             Soil   196120 04/11/13 09:09 1.0            
004  1_20130411_004  MSS     243753-009           Soil   196120 04/11/13 10:03 1.0            
005  1_20130411_005  SDUP    QC679938             Soil   196120 04/11/13 11:07 1.0            
006  1_20130411_006  SAMPLE  243753-002           Soil   196120 04/11/13 11:56 1.0            
007  1_20130411_007  SAMPLE  243753-003           Soil   196120 04/11/13 13:12 1.0            
008  1_20130411_008  SAMPLE  243753-004           Soil   196120 04/11/13 14:00 1.0            
009  1_20130411_009  MSS     243753-005           Soil   196120 04/11/13 14:48 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503147311

Instrument : HPGE01                           Begun : 04/12/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130412_001     RCCV       QUALITY CONTROL CHEC                          04/12/13 07:11    1.0    1                     

002     1_20130412_002     RIB        BACKGROUND CONTAMINA                          04/12/13 07:29    1.0                          

003     1_20130412_003     SAMPLE     243753-012               Soil       196120    04/12/13 08:05    1.0                          

004     1_20130412_004     SAMPLE     243754-003               Soil       196120    04/12/13 09:19    1.0                          

005     1_20130412_005     SAMPLE     243754-005               Soil       196120    04/12/13 10:12    1.0                          

006     1_20130412_006     SAMPLE     243754-006               Soil       196120    04/12/13 11:27    1.0                 MASS+    

Standards used:  1=S19582

Flags used: +=high bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513145918

Instrument : HPGE02                           Begun : 04/11/13 07:58             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130411_001  RCCV    QUALITY CONTROL CHEC               04/11/13 07:58 1.0 1          
002  2_20130411_002  RIB     BACKGROUND CONTAMINA               04/11/13 08:13 1.0            
003  2_20130411_003  SAMPLE  243753-006           Soil   196120 04/11/13 09:10 1.0            
004  2_20130411_004  SAMPLE  243753-008           Soil   196120 04/11/13 10:03 1.0            
005  2_20130411_005  SAMPLE  243753-007           Soil   196120 04/11/13 11:08 1.0            
006  2_20130411_006  SAMPLE  243753-001           Soil   196120 04/11/13 11:57 1.0            
007  2_20130411_007  MSS     243568-001           Soil   195985 04/11/13 13:13 1.0            
008  2_20130411_008  SDUP    QC678980             Soil   195985 04/11/13 14:01 1.0            
009  2_20130411_009  SAMPLE  243753-010           Soil   196120 04/11/13 14:49 1.0            
010  2_20130411_010  SAMPLE  243753-011           Soil   196120 04/11/13 15:46 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 12-APR-2013 13:41

Batch Number : 196120                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 06-MAR-2013 14:55              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243542-001                      318.17  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:22  GS 186                     

2      243502-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  GS 186                     

2      243753-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  RA226     alias:243502-001 

3      243502-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  GS 186                     

3      243753-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  RA226     alias:243502-002 

4      243502-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  GS 186                     

4      243753-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  RA226     alias:243502-003 

5      243502-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  GS 186                     

5      243753-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  RA226     alias:243502-004 

6      243502-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  GS 186                     

6      243753-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  RA226     alias:243502-005 

7      243502-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  GS 186                     

7      243753-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  RA226     alias:243502-006 

8      243502-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  GS 186                     

8      243753-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  RA226     alias:243502-007 

9      243502-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  GS 186                     

9      243753-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  RA226     alias:243502-008 

10     243502-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

10     243753-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:243502-009 

11     243502-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

11     243753-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-010 

12     243502-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

12     243753-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-011 

13     243502-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

13     243753-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-012 

14     243503-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

14     243754-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-001 

15     243503-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

15     243754-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-002 

16     243503-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

16     243754-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-003 

17     243503-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

17     243754-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-004 

18     243503-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

18     243754-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-005 

19     243503-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  GS 186                     

19     243754-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  RA226     alias:243503-006 

20     243434-001                      367     06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:15  GS 186                     

21     243434-002                      333.87  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:20  GS 186                     

22     243434-003                      313.6   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:24  GS 186                     

23     243434-004                      349.23  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:28  GS 186                     

24     243435-001                      310.8   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:34  GS 186                     

25     243435-002                      314.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:40  GS 186                     

26     243435-003                      306.97  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:45  GS 186                     

27     243435-004                      320.19  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:49  GS 186                     

28     243435-005                      316.73  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:54  GS 186                     

29     243435-006                      300.95  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:02  GS 186                     

30     243435-007                      336.9   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:06  GS 186                     

31     243435-008                      336.17  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243435-009                      321.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:15  GS 186                     

33     243435-010                      317.72  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:22  GS 186                     

34     243435-011                      346.81  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:26  GS 186                     

35     243435-012                      328.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:29  GS 186                     

36     243436-001                      343.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:34  GS 186                     

37     243436-002                      328.56  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:37  GS 186                     

38     243436-003                      338.86  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:41  GS 186                     

39     243436-004                      334.41  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:46  GS 186                     

40     243436-005                      326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

41     243436-006                      319.61  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:57  GS 186                     

QC1    QC679048    BLANK               306.53  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:19  GS 186                     

QC2    QC679049    LCS                 304.47  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:16  GS 186                     

6      QC679050    SDUP of 243502-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  GS 186                     

10     QC679051    SDUP of 243502-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

40     QC679052    SDUP of 243436-005  326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

6      QC679937    SDUP of 243753-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  RA226     alias:QC679050   

10     QC679938    SDUP of 243753-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:QC679051   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



381 of 382

I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609H: 

SDG# 

243754 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment 111 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609HCov_HPSCTO12.wpd 
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LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

Sincerely, 

?r 
Andrew Kong 
Project Manager/Chemist 

29609HCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609HCov_HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PCT-319-018 243754-006 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-017 243754-005 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-016 243754-004 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-015 243754-003 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-014 243754-002 N GEN PREP HASL 300 4 

04-Mar-2013 12-PCT-319-013 243754-001 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609HCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243754 

EDD Filename: 243754 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609HCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29609HCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243754 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609HCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609H35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

March 4, 2013 

May10,2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243754 

Sample Identification 

12-PCT-319-013 
12-PCT-319-014 
12-PCT-319-015 
12-PCT-319-016 
12-PCT-319-017 
12-PCT-319-018 

V:ILOGIN\FW TTEC\HUNTERS POINT129609H35_FW4.DOC 1 



Introduction 

This data review covers 6 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609H35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Lead-212 0.0293 pCi/g All samples in SDG 243754 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:\LOGINIFW TTEC\HUNTERS POINT\29609H35_FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

I Sample I Isotope I QAPP MDA 

12-PCT-319-014 Europium-154 0.2 pCi/g 
Uranium-235 0.18 pCi/g 

12-PCT-319-015 Uranium-235 0.18 pCi/g 

12-PCT-319-017 Uranium-235 0.18 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

I Laborato~ MDA 

0.224 pCi/g 
0.187 pCi/g 

0.183 pCi/g 

0.193 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:ILOGIN\FW TTEC\HUNTERS POINT\29609H35_FW4.DOC 4 
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Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243754 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243754 

No Sample Data Qualified in this SDG 
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LDC #: 29609H35 
SDG #: 243754 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:.5.kh..J 
Page:~of_\ _ 

Reviewer: CYL--
2nd Reviewer: ,2 • 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

.. . .. ;:.-.,- 4.,. .. 

Technical holdina times 

Initial calibration 

Calibration verification 

Blanks 

Matrix scike/Matrix scike duclicates 

Duclicates 

Laboratorv control samcles 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=:-•J ~•--•·-

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: Q::>i\ \ 

1 12-PCT-319-013 11 

2 12-PCT-319-014 12 

3 12-PCT-319-015 13 

4 12-PCT-319-016 14 

5 12-PCT-319-017 15 

6 12-PCT-319-018 16 

7 17 

8 18 

9 19 

10 20 

~ ... 
A Sampling dates: ~/Ll/~ 

A-
A 
(')v) 

/v No-t ce.t2tv\~ ... 
A our 
A-- ifS 
s-v 
A 
A 
~ 
;v' 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

(7.Y ~ IS"?)) 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

,~ 

Notes: ____________________________________ _ 

29609H35W.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SEe..c~ 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. /f 
11. Calibration -

Were all instruments and detectors calibration as required? 
/ 

Were NIST traceable standards used for all calibrations? 
/ ,_, 

/ 
Was the check source identified bv activitv and radionuclide? 

Were check sources including background counts analyzed at the requiried / 
frequency and within laboratory control limits? 

Ill. Blanks ---· / 
Were blank analyses performed as reauired? 

1.,,---
Were any activities detected in the blanks greater than the minimum detectable / 

activity (MDA)? If yes, please see the Blanks validation comoleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate /~ 
which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water. 

Were the MS percent recoveries (¾R) within the QC limits? If the sample /v 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

~ / Was a duplicate samole anavlzed at the required frequencv of 5% in this SDG? 

Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratorv control samples 

Was an LCS analvzed ner analvtical batch? /" 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) / within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samole? < -
I 

Were tracer/carrier recoveries within the QC limits? 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samoles oerformed? / ,r 
I 

Were the performance evaluation (PE) samples within the acceotance limits? 

VIII. Sample Result Verification 

/ h 
Were activities adjusted to reflect all sample dilutions and dry weight factors 

/ applicable to level IV validation? 

Were the Minimum Detectable Activities /MDA) < RL? 
I 

RAD-EPA.IV version 1.0 

Page:J:_of2_ 
Reviewer: cQ._ 

2nd Reviewer: tr7' 

Findinas/Comments 



LDC#: ~Cl(oOC~ ~5 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~· 

X. Field duplicates 
..,,.,.--

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. 

XI. Field blanks -
~ 

Field blanks were identified in this SDG. 

TarQet analytes were detected in the field blanks. 

RAD-EPA. IV version 1. 0 

NA 

/ 

/ 
/ 

Page: L.ot --z_ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 29609H35 

METHOD: Radiochemistry, Method See Cover 

C one. units: oCi/a 

/all Blank ID I Blank 
Action Limit 

PB No Qualifiers 
(pCi/g) 

Pb-212 0.0293 0.1465 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associate dS amples: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609H35.wpd 

Page:\. of_)_ 
Reviewer:-=0::......s..~'-

2nd Reviewer: {;-..._,,,,-



LDC #: 29609H35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

2 Eu-154 
U-235 

3 U-235 
5 U-235 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.2 0.224 
0.18 0.187 
0.18 0.183 
0.18 0.193 

Text 

Page:_( ot_f _ 
Reviewer:~ 

2nd Reviewer: L--~ 

Qualifications 

Comments: ____________________________________________________ _ 

29609H35MDA.wpd 



METHOD: Radiochemistry (Method: se_e_ QjvVl--

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \. of_\_ 

Reviewer~ 
2nd Reviewer: I _ -

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample ID 

L-C5 

\ 1.:-~ or~-y?t 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

(Z °'.:z:z-" 

Matrix spike sample 

Duplicate RPD 

""f\"Loi' Q)_.5 

Chemical recovery 

I 8ecalc11lated 

Found/S (units) True/D (units) I ¾R or RPO 

,~~ \3 qct{;{; 

O'. \'1__ 9 Q.l:b 5.7 ~ 

II 

8eEJOded 

I 
Acceptable 

¾R or RPO (YIN) 

q_/1) y 

5.c./2_ y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



VALIDATION FINDINGS WORKSHEET LDC#:~9 0c:A +r ~5 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: je..e.... CovVL.--

Page:_l_of_~ _ 

Reviewer: c.(L_ 
2nd reviewer: Ir---/' 

0 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ______ (sj""""""-'1,_"__,Z""-'-\G..>e:::.... _____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x Ex SAxVol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample ID 

\ 
Analvte 

0)~ "L,\l-
\2:);'1.-\L-\ 
()b-'L1--Z-
~ \-J-'L \ l\. 
\(..-'--lD 

~q-7.:Lb 
~l---7.0?; 
-fk---1.,11-

Reported 
Concen¼ation 

( a,cr..,) 

0, b'1'7.., 
c,,i-{C}~ 

o. 'a'.:>S 
a. '1--z.., '-f 
q,')S 
n.Yq5 
0,l1(1 
O,b:>"7 

0 /:)7)L/ (D, Qt765)-t /, <-t9g-(o,o 11) 

o.0~5-t-0.01\ 

-:::.ob 7oqpc ~ 

Calculated 
Concentration Acceptable 

1oe.: le.. l (Y/N) 

0,{5:)t I J 
1 

01\.,{Cj::> 
(j ,SO::> 
(J.1~~ 
q ~7:>~ 
0 1 '-\Oj '\ 

() l \ 15'-t 
O.hl-\0 - I/ 

Note:. _____________________________________ _ 

RECALC.35 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243754
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-319-013       243754-001
12-PCT-319-014       243754-002
12-PCT-319-015       243754-003
12-PCT-319-016       243754-004
12-PCT-319-017       243754-005
12-PCT-319-018       243754-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/12/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 268

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243754
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/13/13
Samples Received:         03/04/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/13/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243754-006 was analysed with > 400 grams in the can.

MDA above Project MDA was observed for europium-154 in 243754-002; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for uranium-235 in 243754-002, 243754-003,
and 243754-005; this analyte was not indicated on the COC as a radionuclide
of concern, therefore corrective action is not required, and affected data
was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
11.0
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Chain of Custody
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4 of 268

r:;:;J TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record TS 00415 

SanDlego,CA92101 ~ .,f- 0\6\ ~ 
Project Name PO Number G s A LABORATORY NAME 

Parcel C Trench Survey NIA A R L 
Project Location Project Number M 9 p ONSITE - Curtis & HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 

A A Sampler Name AirllillNumber s LABORATORYID ,e)l;,3-olf'• NIA p :)..1..f~50~ Project Contact Project Contact Phone E 

i)f-/ 30 5 t/- JrJGR..{)a;, Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Contabwrs LEVEL TYPE T 
A 1 1 1 COMMENTS LOCATION 
T 

12-PCT-319-013 314/2013 \~O~ 1 2 S1 ~ □ □ 
12-PCT-319-014 3/4/2013 f 2.5Cf 1 2 S1 ~ □ □ 
12-PCT-319-015 3/4/2013 IOO~ 1 2 S1 ~ □ □ 
12-PCT-319-016 314/2013 b9V7 1 2 S1 ~ □ □ 
12-PCT-319-017 3/4/2013 oq<.f). 1 2 S1 ~ □ □ 
12-PCT-319-018 3/4/2013 C!f3 7 1 2 S1 ~ □ □ 

Date 
() 

LABORATORY 1N$TRUCTlONS/COMMENTS. 

Date ·COMPOSlTEDESCRIPTION 

Time Company 

Date Received by: (signature) SAMPJ,E CONDITION UPON RECEIPT (FOR LABO RA TORY) 
1-----------+-------1-----------t TEMPERATURE: SAMJ.>LE CONDITION: COQLER,SE/\L1 Time Company 

Page 1 of 1 

Project Information 

Section 

t3 

'ff i!F ,3/J '-( / t 3 
SAMPLE ID 

lllllll!Hlllllf 11m1~tlHllm111111111~ 
,,~~ mi~ ill !Ill m111 iH!llllml IIID 1111/!ffllllll 
lllllll!lllllllliHIRl~m,mmiu111111rn 
1111111nm111w111mn1nrn111m111u~ 
1111111 OIi~ WIIIIH I 11111 ill!H/11 HIIII~ 111( 11 
11 UII ii !111111/HII I mll !~ DID fffflHIII I~ II 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-013                Received:        03/04/13                      
Lab ID:          243754-001                    Prepared:        03/08/13 15:22                
Matrix:          Soil                          Analyzed:        04/12/13 08:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:05                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0271 U        0.175          0.143             0.9     
Bismuth-212                          0.673           0.482          0.264                     
Bismuth-214                          0.495           0.0844         0.0316                    
Cesium-137                           0.0117 U        0.0246         0.0190            0.07    
Cobalt-60                           -0.00117 U       0.0273         0.0224            0.03    
Europium-152                         0.0413 U        0.0605         0.0559            0.1     
Europium-154                        -0.00102 U       0.00204        0.137             0.2     
Lead-212                             0.505           0.0812         0.0420                    
Lead-214                             0.724           0.100          0.0385                    
Potassium-40                         9.35            0.955          0.251                     
Protactinium-234                    -0.00811 U       0.0391         0.0975                    
Radium-226 (By Bismuth-214)          0.495           0.0844         0.0316            0.2     
Thallium-208                         0.184           0.0446         0.0187                    
Thorium-232 (By Actinium-228)        0.637           0.121          0.0618            0.9     
Thorium-234                          0.500 U         0.367          1.25                      
Uranium-235                          0.0978 U        0.0383         0.168             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-014                Received:        03/04/13                      
Lab ID:          243754-002                    Prepared:        03/08/13 15:22                
Matrix:          Soil                          Analyzed:        04/12/13 09:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 12:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00692 U        0.223          0.184             0.9    
Bismuth-212                          1.36             0.524          0.239                    
Bismuth-214                          0.909            0.122          0.0458                   
Cesium-137                           0.0279           0.0281         0.0202            0.07   
Cobalt-60                            0.00328 U        0.00973        0.0292            0.03   
Europium-152                         0.0562           0.0587         0.0458            0.1    
Europium-154                        -0.0982 U b       0.282          0.224             0.2    
Lead-212                             0.707            0.0904         0.0446                   
Lead-214                             0.940            0.130          0.0571                   
Potassium-40                        17.8              1.38           0.328                    
Protactinium-234                    -0.00501 U        0.0318         0.106                    
Radium-226 (By Bismuth-214)          0.909            0.122          0.0458            0.2    
Thallium-208                         0.221            0.0511         0.0230                   
Thorium-232 (By Actinium-228)        0.827            0.162          0.0736            0.9    
Thorium-234                          1.26 U           0.842          1.29                     
Uranium-235                          0.0884 U b       0.0453         0.187             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-015                Received:        03/04/13                      
Lab ID:          243754-003                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 09:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   374 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0659 U         0.201          0.163             0.9    
Bismuth-212                          2.08             0.602          0.271                    
Bismuth-214                          1.16             0.132          0.0453                   
Cesium-137                          -0.0157 U         0.0341         0.0270            0.07   
Cobalt-60                            0.00508 U        0.0302         0.0243            0.03   
Europium-152                         0.0347 U         0.0507         0.0550            0.1    
Europium-154                         0.0188 U         0.111          0.130             0.2    
Lead-212                             1.49             0.113          0.0486                   
Lead-214                             1.13             0.115          0.0526                   
Potassium-40                         9.14             0.924          0.165                    
Protactinium-234                    -0.00288 U        0.00688        0.123                    
Radium-226 (By Bismuth-214)          1.16             0.132          0.0453            0.2    
Thallium-208                         0.561            0.0685         0.0257                   
Thorium-232 (By Actinium-228)        1.67             0.171          0.0695            0.9    
Thorium-234                          0.896 U          0.623          1.40                     
Uranium-235                          0.0962 U b       0.0629         0.183             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-016                Received:        03/04/13                      
Lab ID:          243754-004                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 10:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   375 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0399 U        0.136          0.109            0.9     
Bismuth-212                           0.0872 U        0.290          0.230                    
Bismuth-214                           0.406           0.0765         0.0307                   
Cesium-137                           -0.00252 U       0.0194         0.0157           0.07    
Cobalt-60                             0.00280 U       0.0164         0.0166           0.03    
Europium-152                          0.0229 U        0.0522         0.0435           0.1     
Europium-154                          0.0178 U        0.0306         0.102            0.2     
Lead-212                              0.404           0.0660         0.0334                   
Lead-214                              0.426           0.0735         0.0299                   
Potassium-40                          7.64            0.829          0.237                    
Protactinium-234                      0.0232 U        0.0977         0.0648                   
Radium-226 (By Bismuth-214)           0.406           0.0765         0.0307           0.2     
Thallium-208                          0.116           0.0336         0.0154                   
Thorium-232 (By Actinium-228)         0.523           0.112          0.0557           0.9     
Thorium-234                           0.384 U         0.392          0.756                    
Uranium-235                           0.0370 U        0.0331         0.125            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-017                Received:        03/04/13                      
Lab ID:          243754-005                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 10:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0269 U        0.208          0.170            0.9     
Bismuth-212                           1.65            0.705          0.348                    
Bismuth-214                           0.954           0.134          0.0532                   
Cesium-137                           -0.0120 U        0.0376         0.0301           0.07    
Cobalt-60                             0.00787 U       0.0299         0.0236           0.03    
Europium-152                          0.0563 U        0.0779         0.0665           0.1     
Europium-154                         -0.0124 U        0.195          0.159            0.2     
Lead-212                              1.18            0.109          0.0492                   
Lead-214                              1.13            0.113          0.0513                   
Potassium-40                         11.5             1.11           0.170                    
Protactinium-234                      0.0888 U        0.0965         0.133                    
Radium-226 (By Bismuth-214)           0.954           0.134          0.0532           0.2     
Thallium-208                          0.453           0.0644         0.0226                   
Thorium-232 (By Actinium-228)         1.26            0.166          0.0674           0.9     
Thorium-234                           0.598 U         0.437          1.52                     
Uranium-235                           0.108 U b       0.0697         0.193            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-018                Received:        03/04/13                      
Lab ID:          243754-006                    Prepared:        03/08/13 15:24                
Matrix:          Soil                          Analyzed:        04/12/13 11:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   403 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.103           0.0994         0.0748           0.9     
Bismuth-212                           0.824           0.436          0.208                    
Bismuth-214                           0.385           0.0835         0.0376                   
Cesium-137                            0.00803 U       0.0205         0.0160           0.07    
Cobalt-60                             0.00660 U       0.0163         0.0121           0.03    
Europium-152                          0.0579          0.0547         0.0311           0.1     
Europium-154                          0.0286 U        0.0507         0.146            0.2     
Lead-212                              0.464           0.0660         0.0321                   
Lead-214                              0.446           0.0715         0.0301                   
Potassium-40                          9.26            0.843          0.0447                   
Protactinium-234                     -0.0143 U        0.0749         0.0608                   
Radium-226 (By Bismuth-214)           0.385           0.0835         0.0376           0.2     
Thallium-208                          0.208           0.0409         0.0153                   
Thorium-232 (By Actinium-228)         0.582           0.110          0.0391           0.9     
Thorium-234                           0.415 U         0.545          0.952                    
Uranium-235                           0.0476 U        0.0328         0.111            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0

11 of 268



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/08/13 13:19                
Lab ID:          QC679048                      Analyzed:        04/10/13 12:37                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00134 U       0.0781         0.0642           0.9     
Bismuth-212                           0 U             0.163          0.293                    
Bismuth-214                          -0.00690 U       0.0645         0.0334                   
Cesium-137                            0 U             0.0110         0.0184           0.07    
Cobalt-60                            -0.00860 U       0.0262         0.0202           0.03    
Europium-152                          0 U             0.0226         0.0361           0.1     
Europium-154                          0.0427 U        0.0629         0.112            0.2     
Lead-212                              0.0293          0.0307         0.0235                   
Lead-214                              0.0143 U        0.0331         0.0275                   
Potassium-40                         -0.315 U         0.871          0.274                    
Protactinium-234                      0.0270 U        0.0304         0.0539                   
Radium-226 (By Bismuth-214)          -0.00690 U       0.0645         0.0334           0.2     
Thallium-208                          0.00617 U       0.0233         0.0139                   
Thorium-232 (By Actinium-228)         0.0280 U        0.0570         0.0544           0.9     
Thorium-234                           0.263 U         0.622          0.479                    
Uranium-235                           0.0437 U        0.0829         0.0797           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/08/13 13:16                
Type:            LCS                           Analyzed:        04/10/13 10:05                
Lab ID:          QC679049                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.418     94.3   54-146  

Page 1 of 1                                                                                                                       3.0
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:22:35

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0109 +0.250112*Channel -1.93326e-008*Channel**2

FWHM (ch) =   3.1308 +0.001050*Channel -2.89495e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.80 -0.02%      0.91     0.91   -0.00%
978.19      244.70   244.65  0.02%      1.03     1.03   -0.03%

1376.68      344.28   344.30 -0.01%      1.14     1.13    0.66%
3115.04      778.90   778.93 -0.00%      1.49     1.53   -2.68%
3855.58      964.08   964.05  0.00%      1.73     1.69    2.29%
5631.95     1408.01  1408.02 -0.00%      2.02     2.03   -0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:40:34

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1225 +0.250237*Channel -4.93644e-008*Channel**2

FWHM (ch) =   3.1127 +0.001064*Channel -6.00597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.89 -0.09%      0.90     0.90   -0.73%
977.37      244.70   244.65  0.02%      1.04     1.02    1.40%

1375.17      344.28   344.15  0.04%      1.12     1.12   -0.08%
3114.50      778.90   779.01 -0.01%      1.42     1.46   -2.68%
3855.06      964.08   964.07  0.00%      1.62     1.58    2.30%
5632.42     1408.01  1408.00  0.00%      1.79     1.80   -0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:11:48
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:29:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.80      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130412002_BG                                                              
Acquired: 4/12/2013 07:29:31
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.07      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130412002_BG                                                              
Acquired: 4/12/2013 08:04:30
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503147311

Instrument : HPGE01                           Begun : 04/12/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130412_001     RCCV       QUALITY CONTROL CHEC                          04/12/13 07:11    1.0    1                     

002     1_20130412_002     RIB        BACKGROUND CONTAMINA                          04/12/13 07:29    1.0                          

003     1_20130412_003     SAMPLE     243753-012               Soil       196120    04/12/13 08:05    1.0                          

004     1_20130412_004     SAMPLE     243754-003               Soil       196120    04/12/13 09:19    1.0                          

005     1_20130412_005     SAMPLE     243754-005               Soil       196120    04/12/13 10:12    1.0                          

006     1_20130412_006     SAMPLE     243754-006               Soil       196120    04/12/13 11:27    1.0                 MASS+    

Standards used:  1=S19582

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513147329

Instrument : HPGE02                           Begun : 04/12/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130412_001  RCCV    QUALITY CONTROL CHEC               04/12/13 07:29 1.0 1          
002  2_20130412_002  RIB     BACKGROUND CONTAMINA               04/12/13 08:04 1.0            
003  2_20130412_003  SAMPLE  243754-001           Soil   196120 04/12/13 08:16 1.0            
004  2_20130412_004  SAMPLE  243754-002           Soil   196120 04/12/13 09:20 1.0            
005  2_20130412_005  SAMPLE  243754-004           Soil   196120 04/12/13 10:13 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 12-APR-2013 13:43

Batch Number : 196120                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 06-MAR-2013 14:55              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243542-001                      318.17  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:22  GS 186                     

2      243502-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  GS 186                     

2      243753-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  RA226     alias:243502-001 

3      243502-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  GS 186                     

3      243753-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  RA226     alias:243502-002 

4      243502-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  GS 186                     

4      243753-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  RA226     alias:243502-003 

5      243502-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  GS 186                     

5      243753-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  RA226     alias:243502-004 

6      243502-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  GS 186                     

6      243753-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  RA226     alias:243502-005 

7      243502-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  GS 186                     

7      243753-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  RA226     alias:243502-006 

8      243502-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  GS 186                     

8      243753-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  RA226     alias:243502-007 

9      243502-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  GS 186                     

9      243753-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  RA226     alias:243502-008 

10     243502-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

10     243753-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:243502-009 

11     243502-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

11     243753-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-010 

12     243502-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

12     243753-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-011 

13     243502-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

13     243753-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-012 

14     243503-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

14     243754-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-001 

15     243503-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

15     243754-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-002 

16     243503-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

16     243754-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-003 

17     243503-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

17     243754-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-004 

18     243503-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

18     243754-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-005 

19     243503-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  GS 186                     

19     243754-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  RA226     alias:243503-006 

20     243434-001                      367     06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:15  GS 186                     

21     243434-002                      333.87  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:20  GS 186                     

22     243434-003                      313.6   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:24  GS 186                     

23     243434-004                      349.23  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:28  GS 186                     

24     243435-001                      310.8   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:34  GS 186                     

25     243435-002                      314.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:40  GS 186                     

26     243435-003                      306.97  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:45  GS 186                     

27     243435-004                      320.19  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:49  GS 186                     

28     243435-005                      316.73  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:54  GS 186                     

29     243435-006                      300.95  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:02  GS 186                     

30     243435-007                      336.9   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:06  GS 186                     

31     243435-008                      336.17  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:11  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243435-009                      321.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:15  GS 186                     

33     243435-010                      317.72  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:22  GS 186                     

34     243435-011                      346.81  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:26  GS 186                     

35     243435-012                      328.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:29  GS 186                     

36     243436-001                      343.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:34  GS 186                     

37     243436-002                      328.56  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:37  GS 186                     

38     243436-003                      338.86  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:41  GS 186                     

39     243436-004                      334.41  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:46  GS 186                     

40     243436-005                      326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

41     243436-006                      319.61  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:57  GS 186                     

QC1    QC679048    BLANK               306.53  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:19  GS 186                     

QC2    QC679049    LCS                 304.47  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:16  GS 186                     

6      QC679050    SDUP of 243502-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  GS 186                     

10     QC679051    SDUP of 243502-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

40     QC679052    SDUP of 243436-005  326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

6      QC679937    SDUP of 243753-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  RA226     alias:QC679050   

10     QC679938    SDUP of 243753-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:QC679051   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-013                Received:        03/04/13                      
Lab ID:          243754-001                    Prepared:        03/08/13 15:22                
Matrix:          Soil                          Analyzed:        04/12/13 08:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 13:05                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0271 U        0.175          0.143             0.9     
Bismuth-212                          0.673           0.482          0.264                     
Bismuth-214                          0.495           0.0844         0.0316                    
Cesium-137                           0.0117 U        0.0246         0.0190            0.07    
Cobalt-60                           -0.00117 U       0.0273         0.0224            0.03    
Europium-152                         0.0413 U        0.0605         0.0559            0.1     
Europium-154                        -0.00102 U       0.00204        0.137             0.2     
Lead-212                             0.505           0.0812         0.0420                    
Lead-214                             0.724           0.100          0.0385                    
Potassium-40                         9.35            0.955          0.251                     
Protactinium-234                    -0.00811 U       0.0391         0.0975                    
Radium-226 (By Bismuth-214)          0.495           0.0844         0.0316            0.2     
Thallium-208                         0.184           0.0446         0.0187                    
Thorium-232 (By Actinium-228)        0.637           0.121          0.0618            0.9     
Thorium-234                          0.500 U         0.367          1.25                      
Uranium-235                          0.0978 U        0.0383         0.168             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243754-001                   Client ID : 12-PCT-319-013        

Seqnum : 1513147329003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130412_003                                Batch         : 196120                       Time      : 12-APR-2013 08:16     

Cal    : 12-APR-2013 07:40:34,09-JAN-2013 12:22:14     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339 g                        Live Time : 2700 sec              

Dead Time : 0.3 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0271           0.143       0.9       .17465           .17466           0.0013      u        

Bismuth-212                         0.673             0.264                 .4824            .48363           0           u        

Bismuth-214                         0.495             0.0316                .084355          .087311          -0.0069     u        

Cesium-137                          0.0117            0.0190      0.07      .024578          .024584          0           u        

Cobalt-60                           -0.00117          0.0224      0.03      .027331          .027331          -0.0086     u        

Europium-152                        0.0413            0.0559      0.1       .060473          .06052           0           u        

Europium-154                        -0.00102          0.137       0.2       .0020428         .0020435         0.043       u        

Lead-212                            0.505             0.0420                .081173          .09127           0.029       u        

Lead-214                            0.724             0.0385                .10024           .10804           0.014       u        

Potassium-40                        9.35              0.251                 .95469           1.064            -0.31       u        

Protactinium-234                    -0.00811          0.0975                .039093          .039145          0.027       u        

Radium-226 (By Bismuth-214)         0.495             0.0316      0.2       .084355          .087311          -0.0069     u        

Thallium-208                        0.184             0.0187                .044559          .04611           0.0062      u        

Thorium-232 (By Actinium-228)       0.637             0.0618      0.9       .12098           .12948           0.028       u        

Thorium-234                         0.500             1.25                  .36745           .37048           0.26        u        

Uranium-235                         0.0978            0.168       0.18      .038266          .038779          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513147329003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-013          
Sample Description: 243754-001, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130412_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 13:05            Live Time: 2700   sec

Acquisition Time: 4/12/2013 08:16:09        Real Time: 2708   sec
Analysis Time: 4/12/2013 09:01           Dead Time: 0.30   %

Analysis Quantity: 3.390E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.369E-01      1.210E-01      1.295E-01      6.176E-02
Am-241    #AB   -2.712E-02      1.746E-01      1.747E-01      1.425E-01
Bi-212    #      6.734E-01      4.824E-01      4.836E-01      2.638E-01
Bi-214           4.954E-01      8.436E-02      8.731E-02      3.161E-02
Co-60     #AB   -1.169E-03      2.733E-02      2.733E-02      2.236E-02
Cs-137    #AB    1.167E-02      2.458E-02      2.458E-02      1.898E-02
Eu-152    #AB    4.132E-02      6.047E-02      6.052E-02      5.591E-02
Eu-154    #AB   -1.021E-03      2.043E-03      2.044E-03      1.367E-01
K-40      #      9.347E+00      9.547E-01      1.064E+00      2.511E-01
Pa-234    #AB   -8.113E-03      3.909E-02      3.914E-02      9.750E-02
Pb-212           5.046E-01      8.117E-02      9.127E-02      4.197E-02
Pb-214           7.240E-01      1.002E-01      1.080E-01      3.848E-02
Ra-226     AB    5.467E-03      4.748E-01      4.748E-01      3.908E-01
Th-234    #AB    4.996E-01      3.675E-01      3.705E-01      1.248E+00
Tl-208           1.838E-01      4.456E-02      4.611E-02      1.871E-02
U-235      AB    9.777E-02      3.827E-02      3.878E-02      1.682E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.322E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Sample description                                             
243754-001, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412_003.An1

Acquisition information
Start time:                 4/12/2013 08:16:09
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3900E+02) = 

7.9726E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 13:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1030

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32        2. 754.76   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.90       96.  17.68   0.86  2.843E-02
77.19      134.  15.31   0.86  3.013E-02
87.21       98.  19.96   0.68  3.667E-02
93.01       55.  33.13   1.02  3.990E-02    92.59   4.343  9.477E-01 Th234 

93.35   5.760  7.080E-01 U235  
93.35   4.100  9.946E-01 Ac228 

93.24       40.  46.04   0.88  3.990E-02    92.59   4.343  6.934E-01 Th234 
93.35   5.760  5.180E-01 U235  
93.35   4.100  7.277E-01 Ac228 

93.28       49.  36.77   0.88  3.953E-02    92.59   4.343  8.441E-01 Th234 
93.35   5.760  6.305E-01 U235  
93.35   4.100  8.858E-01 Ac228 

123.38        8. 177.00   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.246E-02 Eu154 

162.92       17.  86.00   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
186.13       62.  27.66   0.86  4.815E-02   185.72  57.000  6.719E-02 U235  

186.21   3.555  1.078E+00 Ra226 
205.36       26.  58.37   0.99  4.641E-02   205.32   5.020  3.267E-01 U235  
238.53      331.   7.90   1.02  4.319E-02   238.63  43.600  5.099E-01 Pb212 
241.55       60.  26.44   1.12  4.285E-02   242.00   7.268  5.673E-01 Pb214 
277.73       33.  41.01   1.06  3.962E-02   277.37   6.600  3.763E-01 Tl208 
295.02      154.  11.64   1.14  3.815E-02   295.22  18.414  6.248E-01 Pb214 
299.96       18.  60.21   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.94       73.  20.33   1.22  3.494E-02   338.32  11.400  5.397E-01 Ac228 
343.93        9. 115.20   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.65      303.   6.79   1.34  3.406E-02   351.93  35.600  7.239E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.20      128.  12.13   1.05  2.416E-02   583.19  85.000  1.837E-01 Tl208 
609.21      187.   8.16   1.12  2.345E-02   609.31  45.490  4.954E-01 Bi214 
661.16        7. 105.27   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.58       25.  35.82   1.42  2.078E-02   727.33   6.650  5.379E-01 Bi212 
786.07       11.  68.53   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.04       10.  60.80   1.52  1.851E-02   860.53  12.400  1.350E-01 Tl208 
885.42        1. 486.71   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.29       98.  12.92   1.04  1.779E-02   911.20  26.200  6.177E-01 Ac228 
968.95       68.  15.23   0.88  1.704E-02   968.96  15.900  7.380E-01 Ac228 

1004.35        5. 153.65   1.60  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  4.519E-02 Eu154 

1120.04       60.  16.92   1.04  1.535E-02  1120.29  14.910  7.740E-01 Bi214 
1408.30        5.  90.30   1.80  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.67      419.   4.88   2.12  1.254E-02  1460.82  10.550  9.347E+00 K40   
1764.14       18.  26.93   1.90  1.069E-02  1764.49  15.310  3.325E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.82    74.89       122.        66. 2.322E+03   53.35   0.627  -      sM
307.96    77.18       144.       123. 4.078E+03   33.57   1.033  -      sM
348.06    87.21       112.        98. 2.659E+03   39.92   0.679  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.59    59.57       128.        -5.    -0.002   644.10   0.841s
Th-234    252.55    63.32       161.         2.     0.001  1509.52   0.845s
Th-234    372.31    93.28       138.        49.     0.018    73.54   0.875s
U-235     372.59    93.35       152.        40.     0.015    92.09   0.876D
Ac-228    372.59    93.35       121.        55.     0.020    66.25   1.022D
Eu-152    486.77   121.92       151.       -26.    -0.010   138.13   0.905s
Eu-154    492.60   123.38       102.         8.     0.003   354.01   0.906s
Pa-234    523.00   130.98       163.        -8.    -0.003   481.87   0.914s
U-235     650.64   162.92       104.        17.     0.006   172.01   0.946s
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     741.80   185.72        81.        79.     0.029    37.07   0.968D
U-235     820.31   205.36       100.        26.     0.010   116.74   0.987 
Pb-212    952.89   238.53       132.       325.     0.120    15.80   1.015 
Pb-214    964.96   241.55        89.        60.     0.022    52.89   1.116s
Tl-208   1109.63   277.73        77.        33.     0.012    82.02   1.055 
Pb-214   1178.77   295.02        64.       149.     0.055    23.29   1.141 
Pb-212   1198.49   299.96        57.        18.     0.006   120.42   1.076s
Ac-228   1350.35   337.94        52.        73.     0.027    40.65   1.219 
Eu-152   1374.31   343.93        55.         9.     0.004   230.40   1.116s
Pb-214   1405.18   351.65        46.       297.     0.110    13.58   1.337s
Pa-234   2278.54   570.04        37.        -3.    -0.001   548.75   1.306s
Tl-208   2331.18   583.20        31.       128.     0.047    24.25   1.052 
Bi-214   2435.20   609.21        24.       179.     0.066    16.31   1.123 
Cs-137   2643.01   661.16        27.         7.     0.003   210.55   1.377s
Bi-212   2908.75   727.58        28.        25.     0.009    71.64   1.425s
Eu-152   3113.57   778.77        29.        -2.    -0.001   621.33   1.461s
Bi-212   3142.76   786.07        23.        11.     0.004   137.07   1.465s
Tl-208   3442.75   861.04        15.        10.     0.004   121.61   1.515s
Eu-154   3490.94   873.08        19.        -5.    -0.002   256.65   1.523s
Pa-234   3517.79   879.79        26.        -6.    -0.002   266.66   1.528s
Pa-234   3540.31   885.42        22.         1.     0.001   973.43   1.530s
Ac-228   3643.84   911.29        18.        98.     0.036    25.85   1.040s
Pa-234   3780.57   945.46        25.        -3.    -0.001   523.32   1.569s
Ac-228   3874.59   968.95        13.        68.     0.025    30.45   0.878s
Eu-154   4016.29  1004.35        22.         5.     0.002   307.29   1.604s
Eu-152   4446.83  1111.91        25.        -3.    -0.001   569.22   1.663s
Bi-214   4479.39  1120.04        14.        60.     0.022    33.83   1.044s
Eu-154   5088.93  1272.28        18.        -3.    -0.001   380.87   1.743s
Eu-152   5633.65  1408.30         8.         5.     0.002   180.60   1.798s
K-40     5843.39  1460.67        23.       419.     0.155     9.76   2.124s
Bi-212   6470.21  1617.14         9.        -2.    -0.001   397.28   1.869s
Bi-214   7059.21  1764.14        12.        18.     0.007    53.87   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3685E-01                                      5.12E+12             
911.20 6.177E-01  (  6.176E-02 1.29E+01 2.62E+01 G  
968.96 7.380E-01  (  9.262E-02 1.52E+01 1.59E+01 G  
338.32 5.397E-01  (  1.248E-01 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 9.946E-01 +   4.624E-01 3.31E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.7115E-02                                      1.58E+05             
59.54-2.711E-02 ?(  1.425E-01 3.22E+02 3.59E+01 G  

Bi-212   N   6.7338E-01                                      5.12E+12             
727.33 5.379E-01  (  2.638E-01 3.58E+01 6.65E+00 G  
785.37 1.485E+00 &(  1.506E+00 6.85E+01 1.11E+00 G  

1620.74-3.924E-01 -   1.212E+00 1.99E+02 1.51E+00 G  

Bi-214   N   4.9543E-01                                      5.84E+05             
609.31 4.954E-01  (P 3.161E-02 8.16E+00 4.55E+01 G  

1120.29 7.740E-01 + P 1.125E-01 1.69E+01 1.49E+01 G  
1764.49 3.325E-01 - P 1.479E-01 2.69E+01 1.53E+01 G  

Co-60    T  -1.1685E-03                                      1.93E+03             
1332.49-1.168E-03 %(  2.236E-02 1.17E+03 1.00E+02 G  
1173.23-2.346E-04 &   2.115E-02 5.48E+03 9.98E+01 G  

Cs-137   I   1.1673E-02                                      1.10E+04             
661.66 1.167E-02 ?(  1.898E-02 1.05E+02 8.50E+01 G  

Eu-152   I   4.1315E-02                                      4.94E+03             
344.28 3.070E-02 ?(  5.591E-02 1.15E+02 2.66E+01 G  
121.78-5.666E-02 +   6.184E-02 6.91E+01 2.84E+01 G  
778.90-2.868E-02 +   1.437E-01 3.11E+02 1.30E+01 G  
964.08 0.000E+00 &   4.394E-01 1.00E+03 1.45E+01 G  

1112.08-3.685E-02 +   1.686E-01 2.85E+02 1.34E+01 G  
1408.01 5.485E-02 ?(  7.083E-02 9.03E+01 2.09E+01 G  

Eu-154   I  -1.0205E-03                                      3.14E+03             
873.18-6.884E-02 ?(  1.367E-01 1.28E+02 1.22E+01 G  
123.07 1.246E-02 +   3.561E-02 1.77E+02 4.04E+01 G  

1274.43-2.021E-02 &   6.070E-02 1.90E+02 3.49E+01 G  
723.30 0.000E+00 &   1.655E-01 1.00E+03 2.00E+01 G  

1004.72 4.519E-02 &(  1.089E-01 1.54E+02 1.79E+01 G  
996.25-2.004E-03 %   1.800E-01 5.46E+03 1.05E+01 G  

K-40     N   9.3471E+00                                      4.57E+11             
1460.82 9.347E+00  (P 2.511E-01 4.88E+00 1.06E+01 G  

Pa-234   N  -8.1128E-03                                      1.63E+12             
131.30-2.485E-02 ?(  9.750E-02 2.41E+02 1.82E+01 G  
569.50-4.151E-02 +   1.837E-01 2.74E+02 9.30E+00 G  
946.00-3.521E-02 +   1.478E-01 2.62E+02 1.35E+01 G  
880.52-8.804E-02 +   1.836E-01 1.33E+02 1.05E+01 G  
883.24 2.328E-02 &(  1.838E-01 4.87E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.0457E-01                                      5.12E+12             
238.63 5.099E-01  (P 4.197E-02 7.90E+00 4.36E+01 G  
300.09 4.312E-01 ?(P 4.316E-01 6.02E+01 3.18E+00 G  

Pb-214   N   7.2395E-01                                      5.84E+05             
351.93 7.239E-01 @(P 3.848E-02 6.79E+00 3.56E+01 G  
295.22 6.248E-01 - P 7.865E-02 1.16E+01 1.84E+01 G  
242.00 5.673E-01 - P 2.086E-01 2.64E+01 7.27E+00 G  

Ra-226   N   5.4673E-03                                      5.84E+05             
Derived Ave Activity  

186.21 5.467E-03 }(  3.908E-01 4.34E+03 3.56E+00 G  

Th-234   N   4.9963E-01                                      1.63E+12             
63.30 1.007E-01 ?(  1.248E+00 7.55E+02 3.75E+00 G  
92.59 8.441E-01 *(  4.713E-01 3.68E+01 4.34E+00 G  

Tl-208   N   1.8375E-01                                      5.12E+12             
583.19 1.837E-01  (  1.871E-02 1.21E+01 8.50E+01 G  
277.37 3.763E-01 +   2.304E-01 4.10E+01 6.60E+00 G  
860.53 1.350E-01 -   1.165E-01 6.08E+01 1.24E+01 G  

U-235    N   9.7771E-02                                      2.57E+11             
143.77 7.076E-03 %(  1.682E-01 1.45E+03 1.09E+01 G  
205.32 3.267E-01  (  2.958E-01 5.84E+01 5.02E+00 G  
163.36 2.045E-01 &(  2.784E-01 8.60E+01 5.08E+00 G  
185.72 8.502E-02 }   2.259E-02 1.85E+01 5.70E+01 G  

Energy duplication    
93.35 5.180E-01     3.692E-01 4.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 09:01:23
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.57       128.        -5.    -0.002   644.10  -2.711E-02   
Th-234      63.32       161.         2.     0.001  1509.52   1.007E-01   
Th-234      93.28       138.        49.     0.018    73.54   8.441E-01   
Eu-152     121.92       151.       -26.    -0.010   138.13  -5.666E-02   
Eu-154     123.38       102.         8.     0.003   354.01   1.246E-02   
Pa-234     130.98       163.        -8.    -0.003   481.87  -2.485E-02   
Eu-152     343.93        55.         9.     0.004   230.40   3.070E-02   
Pa-234     570.04        37.        -3.    -0.001   548.75  -4.151E-02   
Cs-137     661.16        27.         7.     0.003   210.55   1.167E-02   
Bi-212     727.58        28.        25.     0.009    71.64   5.379E-01   
Eu-152     778.77        29.        -2.    -0.001   621.33  -2.868E-02   
Bi-212     786.07        23.        11.     0.004   137.07   1.485E+00   
Eu-154     873.08        19.        -5.    -0.002   256.65  -6.884E-02   
Pa-234     879.79        26.        -6.    -0.002   266.66  -8.804E-02   
Pa-234     885.42        22.         1.     0.001   973.43   2.328E-02   
Pa-234     945.46        25.        -3.    -0.001   523.32  -3.521E-02   
Eu-154    1004.35        22.         5.     0.002   307.29   4.519E-02   
Eu-152    1111.91        25.        -3.    -0.001   569.22  -3.685E-02   
Eu-154    1272.28        18.        -3.    -0.001   380.87  -2.021E-02   
Eu-152    1408.30         8.         5.     0.002   180.60   5.485E-02   
Bi-212    1617.14         9.        -2.    -0.001   397.28  -3.924E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3685E-01    6.3685E-01   1.2098E-01    1.2948E-01  6.176E-02
Am-241 #A   -2.7110E-02   -2.7115E-02   1.7465E-01    1.7466E-01  1.425E-01
Bi-212 #     6.7338E-01    6.7338E-01   4.8240E-01    4.8363E-01  2.638E-01
Bi-214       4.9540E-01    4.9543E-01   8.4355E-02    8.7311E-02  3.161E-02
Co-60  #A   -1.1523E-03   -1.1685E-03   2.7331E-02    2.7331E-02  2.236E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_003.An1               

Cs-137 #A    1.1645E-02    1.1673E-02   2.4578E-02    2.4584E-02  1.898E-02
Eu-152 #A    4.1091E-02    4.1315E-02   6.0473E-02    6.0520E-02  5.591E-02
Eu-154 #A   -1.0118E-03   -1.0205E-03   2.0428E-03    2.0435E-03  1.367E-01
K-40   #     9.3471E+00    9.3471E+00   9.5469E-01    1.0640E+00  2.511E-01
Pa-234 #A   -8.1128E-03   -8.1128E-03   3.9093E-02    3.9145E-02  9.750E-02
Pb-212       5.0457E-01    5.0457E-01   8.1173E-02    9.1270E-02  4.197E-02
Pb-214       7.2391E-01    7.2395E-01   1.0024E-01    1.0804E-01  3.848E-02
Ra-226  A    5.4671E-03    5.4673E-03   4.7475E-01    4.7475E-01  3.908E-01
Th-234 #A    4.9963E-01    4.9963E-01   3.6745E-01    3.7048E-01  1.248E+00
Tl-208       1.8375E-01    1.8375E-01   4.4559E-02    4.6110E-02  1.871E-02
U-235   A    9.7771E-02    9.7771E-02   3.8266E-02    3.8779E-02  1.682E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.8 keV)     1.189E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.8 keV) 1.1891664E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-014                Received:        03/04/13                      
Lab ID:          243754-002                    Prepared:        03/08/13 15:22                
Matrix:          Soil                          Analyzed:        04/12/13 09:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 12:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00692 U        0.223          0.184             0.9    
Bismuth-212                          1.36             0.524          0.239                    
Bismuth-214                          0.909            0.122          0.0458                   
Cesium-137                           0.0279           0.0281         0.0202            0.07   
Cobalt-60                            0.00328 U        0.00973        0.0292            0.03   
Europium-152                         0.0562           0.0587         0.0458            0.1    
Europium-154                        -0.0982 U b       0.282          0.224             0.2    
Lead-212                             0.707            0.0904         0.0446                   
Lead-214                             0.940            0.130          0.0571                   
Potassium-40                        17.8              1.38           0.328                    
Protactinium-234                    -0.00501 U        0.0318         0.106                    
Radium-226 (By Bismuth-214)          0.909            0.122          0.0458            0.2    
Thallium-208                         0.221            0.0511         0.0230                   
Thorium-232 (By Actinium-228)        0.827            0.162          0.0736            0.9    
Thorium-234                          1.26 U           0.842          1.29                     
Uranium-235                          0.0884 U b       0.0453         0.187             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243754-002                   Client ID : 12-PCT-319-014        

Seqnum : 1513147329004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130412_004                                Batch         : 196120                       Time      : 12-APR-2013 09:20     

Cal    : 12-APR-2013 07:40:34,09-JAN-2013 12:22:14     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.00692          0.184      0.9      .22318           .22318           0.0013      u            

Bismuth-212                        1.36             0.239               .52436           .52898           0           u            

Bismuth-214                        0.909            0.0458              .12201           .12882           -0.0069     u            

Cesium-137                         0.0279           0.0202     0.07     .028118          .028147          0           u            

Cobalt-60                          0.00328          0.0292     0.03     .0097287         .0097298         -0.0086     u            

Europium-152                       0.0562           0.0458     0.1      .058677          .058766          0           u            

Europium-154                       -0.0982          0.224      0.2      .28181           .28186           0.043       MDA+ u b*

Lead-212                           0.707            0.0446              .090396          .10764           0.029       u            

Lead-214                           0.940            0.0571              .12996           .14009           0.014       u            

Potassium-40                       17.8             0.328               1.3847           1.6487           -0.31       u            

Protactinium-234                   -0.00501         0.106               .031759          .031784          0.027       u            

Radium-226 (By Bismuth-214)        0.909            0.0458     0.2      .12201           .12882           -0.0069     u            

Thallium-208                       0.221            0.0230              .051128          .053088          0.0062      u            

Thorium-232 (By Actinium-228)      0.827            0.0736     0.9      .16156           .1723            0.028       u            

Thorium-234                        1.26             1.29                .84178           .85022           0.26        u            

Uranium-235                        0.0884           0.187      0.18     .045291          .045646          0.044       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513147329004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-014          
Sample Description: 243754-002, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130412_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 12:59            Live Time: 2700   sec

Acquisition Time: 4/12/2013 09:20:10        Real Time: 2703   sec
Analysis Time: 4/12/2013 10:05           Dead Time: 0.10   %

Analysis Quantity: 3.160E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.265E-01      1.616E-01      1.723E-01      7.360E-02
Am-241    #AB    6.923E-03      2.232E-01      2.232E-01      1.836E-01
Bi-212           1.362E+00      5.244E-01      5.290E-01      2.389E-01
Bi-214           9.092E-01      1.220E-01      1.288E-01      4.581E-02
Co-60     #AB    3.284E-03      9.729E-03      9.730E-03      2.921E-02
Cs-137    #      2.786E-02      2.812E-02      2.815E-02      2.023E-02
Eu-152    #      5.623E-02      5.868E-02      5.877E-02      4.582E-02
Eu-154    #AB   -9.818E-02      2.818E-01      2.819E-01      2.238E-01
K-40             1.780E+01      1.385E+00      1.649E+00      3.282E-01
Pa-234    #AB   -5.005E-03      3.176E-02      3.178E-02      1.063E-01
Pb-212           7.066E-01      9.040E-02      1.076E-01      4.455E-02
Pb-214           9.399E-01      1.300E-01      1.401E-01      5.708E-02
Ra-226    #      1.499E+00      7.572E-01      7.640E-01      5.010E-01
Th-234    #AB    1.262E+00      8.418E-01      8.502E-01      1.293E+00
Tl-208           2.214E-01      5.113E-02      5.309E-02      2.296E-02
U-235     #AB    8.839E-02      4.529E-02      4.565E-02      1.869E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.571E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:05:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_004.An1               

Sample description                                             
243754-002, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412_004.An1

Acquisition information
Start time:                 4/12/2013 09:20:10
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1600E+02) = 

8.5529E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 12:59:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1049

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.40       33.  55.38   0.85  1.866E-02    63.30   3.750  1.493E+00 Th234 

63.30   3.750  1.493E+00 Th234 
74.88      112.  19.33   0.86  2.839E-02
77.24      226.  10.62   0.86  3.015E-02
93.04       58.  37.16   0.88  3.953E-02    92.59   4.343  1.063E+00 Th234 

93.35   4.100  1.116E+00 Ac228 
93.35   5.760  7.942E-01 U235  
92.59   4.343  1.063E+00 Th234 
93.35   5.760  7.942E-01 U235  

93.05       62.  33.41   0.88  3.990E-02    92.59   4.343  1.153E+00 Th234 
93.35   4.100  1.210E+00 Ac228 
93.35   5.760  8.610E-01 U235  

93.13       54.  38.63   0.79  3.990E-02    92.59   4.343  1.002E+00 Th234 
93.35   4.100  1.051E+00 Ac228 
93.35   5.760  7.485E-01 U235  

121.87       19. 100.86   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
129.10       25.  62.12   0.46  4.936E-02
164.05       22.  77.60   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.797E-01 U235  
170.17        9. 131.62   0.50  4.935E-02
186.01       81.  25.26   0.68  4.816E-02   185.72  57.000  9.341E-02 U235  

186.21   3.555  1.499E+00 Ra226 
185.72  57.000  9.341E-02 U235  

238.55      469.   5.43   1.02  4.319E-02   238.63  43.600  7.785E-01 Pb212 
241.92      109.  16.61   1.02  4.287E-02   242.00   7.268  1.089E+00 Pb214 
295.09      224.   8.81   0.99  3.814E-02   295.22  18.414  9.870E-01 Pb214 
300.11       33.  36.77   0.59  3.774E-02   300.09   3.180  8.716E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.14      122.  15.33   0.60  3.495E-02   338.32  11.400  9.704E-01 Ac228 
343.80       15.  58.75   1.12  3.454E-02   344.28  26.590  5.263E-02 Eu152 
351.82      366.   6.80   1.05  3.405E-02   351.93  35.600  9.416E-01 Pb214 
583.14      146.  11.55   1.36  2.416E-02   583.19  85.000  2.255E-01 Tl208 
609.28      314.   6.54   1.19  2.345E-02   609.31  45.490  9.092E-01 Bi214 
661.21       17.  50.46   1.38  2.217E-02   661.66  84.990  2.786E-02 Cs137 
727.27       59.  19.25   0.68  2.078E-02   727.33   6.650  1.352E+00 Bi212 
780.09        7. 104.28   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.17       10.  82.39   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.97       14.  66.58   1.52  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.25        1. 600.95   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.37      112.  12.13   1.24  1.779E-02   911.20  26.200  7.640E-01 Ac228 
969.16       38.  25.63   1.58  1.704E-02   968.96  15.900  4.453E-01 Ac228 

1112.82        1. 975.44   1.66  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.55       40.  25.52   1.67  1.535E-02  1120.29  14.910  5.495E-01 Bi214 
1174.50        5. 148.11   1.69  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.55        2. 338.74   1.80  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.69      763.   3.79   1.82  1.254E-02  1460.82  10.550  1.780E+01 K40   
1620.27        3. 182.94   1.87  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.06       63.  13.67   0.81  1.069E-02  1764.49  15.310  1.213E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.63    74.85       206.        89. 3.121E+03   52.59   0.733  -      s 
308.05    77.20       196.       215. 7.121E+03   24.04   0.941  -        
515.47   129.10       101.        25. 5.124E+02  119.08   0.460 AC-228  s 
679.64   170.17        66.         9. 1.743E+02  263.23   0.501  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.87    63.40       150.        33.     0.012   110.76   0.845s
Th-234    371.35    93.04       200.        58.     0.021    74.33   0.875 
Ac-228    372.59    93.35       168.        54.     0.020    77.26   0.795D
U-235     372.59    93.35       186.        62.     0.023    66.82   0.876D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.60   121.87       166.        19.     0.007   201.73   0.905s
Eu-154    494.75   123.92       202.       -18.    -0.007   224.98   0.906s
Pa-234    523.61   131.14       169.        -6.    -0.002   634.52   0.914s
U-235     655.17   164.05       139.        22.     0.008   155.21   0.946s
U-235     743.65   186.18       151.        76.     0.028    51.24   0.968s
Ra-226    742.95   186.01       135.        81.     0.030    50.51   0.681s
U-235     820.94   205.52       183.        -8.    -0.003   478.26   0.987s
Pb-212    952.85   238.52       129.       420.     0.156    12.62   1.006 
Pb-214    966.30   241.88       138.       103.     0.038    41.39   1.007s
Tl-208   1108.18   277.37       104.        -3.    -0.001   968.48   1.055 
Pb-214   1178.86   295.05        71.       199.     0.074    18.00   1.072 
Pb-212   1199.09   300.11        56.        33.     0.012    73.54   0.589s
Ac-228   1351.17   338.14        69.       122.     0.045    30.66   0.596s
Eu-152   1373.76   343.80        32.        15.     0.006   117.51   1.116 
Pb-214   1405.84   351.82        88.       360.     0.133    13.60   1.047 
Pa-234   2277.26   569.72        46.        -6.    -0.002   306.36   1.306s
Tl-208   2330.93   583.14        41.       146.     0.054    23.09   1.361 
Bi-214   2435.51   609.28        44.       306.     0.113    13.08   1.189 
Cs-137   2643.23   661.21        27.        17.     0.006   100.92   1.377 
Eu-154   2897.72   724.82        72.       -15.    -0.005   170.88   1.422s
Bi-212   2907.51   727.27        20.        59.     0.022    38.50   0.679s
Eu-152   3118.84   780.09        27.         7.     0.003   208.55   1.461s
Bi-212   3139.16   785.17        28.        10.     0.004   164.79   1.465 
Tl-208   3442.47   860.97        37.        14.     0.005   133.15   1.515s
Eu-154   3492.85   873.56        45.        -7.    -0.003   287.04   1.523s
Pa-234   3523.62   881.25        31.         1.     0.000  1201.90   1.528s
Pa-234   3528.39   882.44        28.        -2.    -0.001   899.12   1.530s
Ac-228   3644.16   911.37        22.       112.     0.042    24.26   1.238 
Eu-152   3862.83   966.01        52.        -8.    -0.003   273.26   1.580s
Ac-228   3875.43   969.16        29.        38.     0.014    51.25   1.583s
Eu-154   4014.85  1003.99        34.        -5.    -0.002   323.58   1.604s
Eu-152   4450.48  1112.82        24.         1.     0.000  1950.87   1.663s
Bi-214   4481.45  1120.55        38.        40.     0.015    51.05   1.668s
Co-60    4697.41  1174.50        22.         5.     0.002   296.22   1.694s
Co-60    5330.83  1332.69        28.        -1.    -0.001  1016.61   1.768s
Eu-152   5630.64  1407.55        13.         2.     0.001   677.48   1.798s
K-40     5843.49  1460.69        35.       743.     0.275     7.58   1.822 
Bi-212   6482.74  1620.27        12.         3.     0.001   365.89   1.869s
Bi-214   7058.91  1764.06         8.        63.     0.023    27.35   0.806s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.2654E-01                                      5.12E+12             
911.20 7.640E-01  (  7.360E-02 1.21E+01 2.62E+01 G  
968.96 4.453E-01 -   1.457E-01 2.56E+01 1.59E+01 G  
338.32 9.704E-01  (  1.539E-01 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 1.051E+00     5.843E-01 3.86E+01 4.10E+00 XA 

Am-241   I   6.9225E-03                                      1.58E+05             
59.54 6.923E-03 %(  1.836E-01 1.61E+03 3.59E+01 G  

Bi-212   N   1.3619E+00                                      5.12E+12             
727.33 1.352E+00  (  2.389E-01 1.93E+01 6.65E+00 G  
785.37 1.419E+00  (  1.776E+00 8.24E+01 1.11E+00 G  

1620.74 5.062E-01 -   1.441E+00 1.83E+02 1.51E+00 G  

Bi-214   N   9.0922E-01                                      5.84E+05             
609.31 9.092E-01  (P 4.581E-02 6.54E+00 4.55E+01 G  

1120.29 5.495E-01 - P 1.983E-01 2.55E+01 1.49E+01 G  
1764.49 1.213E+00 + P 1.301E-01 1.37E+01 1.53E+01 G  

Co-60    T   3.2843E-03                                      1.93E+03             
1332.49-3.534E-03 ?(  2.921E-02 5.08E+02 1.00E+02 G  
1173.23 1.011E-02 &(  2.344E-02 1.48E+02 9.98E+01 G  

Cs-137   I   2.7862E-02                                      1.10E+04             
661.66 2.786E-02 ?(  2.023E-02 5.05E+01 8.50E+01 G  

Eu-152   I   5.6233E-02                                      4.94E+03             
344.28 5.263E-02 &(  4.582E-02 5.88E+01 2.66E+01 G  
121.78 4.293E-02 ?(  6.943E-02 1.01E+02 2.84E+01 G  
778.90 9.276E-02 ?(  1.493E-01 1.04E+02 1.30E+01 G  
964.08-9.931E-02 -   2.157E-01 1.37E+02 1.45E+01 G  

1112.08 1.112E-02 &   1.774E-01 9.75E+02 1.34E+01 G  
1408.01 1.813E-02 -   9.827E-02 3.39E+02 2.09E+01 G  

Eu-154   I  -9.8178E-02                                      3.14E+03             
873.18-9.818E-02 ?(  2.238E-01 1.44E+02 1.22E+01 G  
123.07-2.968E-02 +   5.381E-02 1.12E+02 4.04E+01 G  

1274.43 3.156E-03 %   8.380E-02 1.62E+03 3.49E+01 G  
723.30-1.127E-01 +   1.512E-01 8.54E+01 2.00E+01 G  

1004.72-5.677E-02 +   1.457E-01 1.62E+02 1.79E+01 G  
996.25-5.466E-03 &   2.031E-01 2.26E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.7804E+01                                      4.57E+11             
1460.82 1.780E+01  (P 3.282E-01 3.79E+00 1.06E+01 G  

Pa-234   N  -5.0052E-03                                      1.63E+12             
131.30-2.052E-02 ?(  1.063E-01 3.17E+02 1.82E+01 G  
569.50-8.987E-02 +   2.192E-01 1.53E+02 9.30E+00 G  
946.00 1.085E-04 &   1.759E-01 9.84E+04 1.35E+01 G  
880.52 2.189E-02 ?(  2.144E-01 6.01E+02 1.05E+01 G  
883.24-3.050E-02 +   2.226E-01 4.50E+02 9.70E+00 G  

Pb-212   N   7.0656E-01                                      5.12E+12             
238.63 7.066E-01  (P 4.455E-02 6.31E+00 4.36E+01 G  
300.09 8.716E-01 + P 4.601E-01 3.68E+01 3.18E+00 G  

Pb-214   N   9.3992E-01                                      5.84E+05             
351.93 9.416E-01  (P 5.708E-02 6.80E+00 3.56E+01 G  
295.22 8.956E-01 ?(P 8.857E-02 9.00E+00 1.84E+01 G  
242.00 1.044E+00  (P 2.788E-01 2.07E+01 7.27E+00 G  

Ra-226   N   1.4991E+00                                      5.84E+05             
186.21 1.499E+00 *(  5.010E-01 2.53E+01 3.56E+00 G  

Th-234   N   1.2622E+00                                      1.63E+12             
63.30 1.493E+00  (  1.293E+00 5.54E+01 3.75E+00 G  
92.59 1.063E+00 &(  6.087E-01 3.72E+01 4.34E+00 G  

Tl-208   N   2.2142E-01                                      5.12E+12             
583.19 2.255E-01  (  2.296E-02 1.15E+01 8.50E+01 G  
277.37-3.626E-02 -   2.872E-01 4.84E+02 6.60E+00 G  
860.53 1.934E-01 ?(  1.943E-01 6.66E+01 1.24E+01 G  

U-235    N   8.8388E-02                                      2.57E+11             
143.77 3.854E-03 &(  1.869E-01 2.95E+03 1.09E+01 G  
205.32-1.100E-01 +   4.285E-01 2.39E+02 5.02E+00 G  
163.36 2.797E-01 ?(  3.440E-01 7.76E+01 5.08E+00 G  
185.72 8.757E-02 *(  3.305E-02 2.56E+01 5.70E+01 G  

Energy duplication    
93.35 8.610E-01     4.386E-01 3.34E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.40       150.        33.     0.012   110.76   1.493E+00   
Th-234      93.04       200.        58.     0.021    74.33   1.063E+00   
U-235       93.35       186.        62.     0.023    66.82   8.610E-01   
Eu-152     121.87       166.        19.     0.007   201.73   4.293E-02   
Eu-154     123.92       202.       -18.    -0.007   224.98  -2.968E-02   
Pa-234     131.14       169.        -6.    -0.002   634.52  -2.052E-02   
U-235      164.05       139.        22.     0.008   155.21   2.797E-01   
U-235      186.18       151.        76.     0.028    51.24   8.757E-02   
U-235      205.52       183.        -8.    -0.003   478.26  -1.100E-01   
Eu-152     343.80        32.        15.     0.006   117.51   5.263E-02   
Pa-234     569.72        46.        -6.    -0.002   306.36  -8.987E-02   
Cs-137     661.21        27.        17.     0.006   100.92   2.786E-02   
Eu-154     724.82        72.       -15.    -0.005   170.88  -1.127E-01   
Eu-152     780.09        27.         7.     0.003   208.55   9.276E-02   
Eu-154     873.56        45.        -7.    -0.003   287.04  -9.818E-02   
Pa-234     881.25        31.         1.     0.000  1201.90   2.189E-02   
Pa-234     882.44        28.        -2.    -0.001   899.12  -3.050E-02   
Eu-152     966.01        52.        -8.    -0.003   273.26  -9.931E-02   
Eu-154    1003.99        34.        -5.    -0.002   323.58  -5.677E-02   
Eu-152    1112.82        24.         1.     0.000  1950.87   1.112E-02   
Co-60     1174.50        22.         5.     0.002   296.22   1.011E-02   
Co-60     1332.69        28.        -1.    -0.001  1016.61  -3.534E-03   
Eu-152    1407.55        13.         2.     0.001   677.48   1.813E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.2654E-01    8.2654E-01   1.6156E-01    1.7230E-01  7.360E-02
Am-241 #A    6.9213E-03    6.9225E-03   2.2318E-01    2.2318E-01  1.836E-01
Bi-212       1.3619E+00    1.3619E+00   5.2436E-01    5.2898E-01  2.389E-01
Bi-214       9.0918E-01    9.0922E-01   1.2201E-01    1.2882E-01  4.581E-02
Co-60  #A    3.2387E-03    3.2843E-03   9.7287E-03    9.7298E-03  2.921E-02
Cs-137 #     2.7794E-02    2.7862E-02   2.8118E-02    2.8147E-02  2.023E-02
Eu-152 #     5.5927E-02    5.6233E-02   5.8677E-02    5.8766E-02  4.582E-02
Eu-154 #A   -9.7340E-02   -9.8178E-02   2.8181E-01    2.8186E-01  2.238E-01
K-40         1.7804E+01    1.7804E+01   1.3847E+00    1.6487E+00  3.282E-01
Pa-234 #A   -5.0052E-03   -5.0052E-03   3.1759E-02    3.1784E-02  1.063E-01
Pb-212       7.0656E-01    7.0656E-01   9.0396E-02    1.0764E-01  4.455E-02
Pb-214       9.3988E-01    9.3992E-01   1.2996E-01    1.4009E-01  5.708E-02
Ra-226 #     1.4991E+00    1.4991E+00   7.5724E-01    7.6404E-01  5.010E-01
Th-234 #A    1.2622E+00    1.2622E+00   8.4178E-01    8.5022E-01  1.293E+00
Tl-208       2.2142E-01    2.2142E-01   5.1128E-02    5.3088E-02  2.296E-02
U-235  #A    8.8388E-02    8.8388E-02   4.5291E-02    4.5646E-02  1.869E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     2.427E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 2.4268433E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-015                Received:        03/04/13                      
Lab ID:          243754-003                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 09:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   374 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0659 U         0.201          0.163             0.9    
Bismuth-212                          2.08             0.602          0.271                    
Bismuth-214                          1.16             0.132          0.0453                   
Cesium-137                          -0.0157 U         0.0341         0.0270            0.07   
Cobalt-60                            0.00508 U        0.0302         0.0243            0.03   
Europium-152                         0.0347 U         0.0507         0.0550            0.1    
Europium-154                         0.0188 U         0.111          0.130             0.2    
Lead-212                             1.49             0.113          0.0486                   
Lead-214                             1.13             0.115          0.0526                   
Potassium-40                         9.14             0.924          0.165                    
Protactinium-234                    -0.00288 U        0.00688        0.123                    
Radium-226 (By Bismuth-214)          1.16             0.132          0.0453            0.2    
Thallium-208                         0.561            0.0685         0.0257                   
Thorium-232 (By Actinium-228)        1.67             0.171          0.0695            0.9    
Thorium-234                          0.896 U          0.623          1.40                     
Uranium-235                          0.0962 U b       0.0629         0.183             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243754-003                   Client ID : 12-PCT-319-015        

Seqnum : 1503147311004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130412_004                                Batch         : 196120                       Time      : 12-APR-2013 09:19     

Cal    : 12-APR-2013 07:22:35,09-JAN-2013 09:04:01     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 374 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0659           0.163      0.9      .2006            .20066           0.0013      u            

Bismuth-212                        2.08             0.271               .60151           .61085           0           u            

Bismuth-214                        1.16             0.0453              .13214           .14225           -0.0069     u            

Cesium-137                         -0.0157          0.0270     0.07     .034074          .034081          0           u            

Cobalt-60                          0.00508          0.0243     0.03     .030201          .030202          -0.0086     u            

Europium-152                       0.0347           0.0550     0.1      .050703          .050742          0           u            

Europium-154                       0.0188           0.130      0.2      .11064           .11065           0.043       u            

Lead-212                           1.49             0.0486              .11275           .16731           0.029       u            

Lead-214                           1.13             0.0526              .11497           .13095           0.014       u            

Potassium-40                       9.14             0.165               .92374           1.0317           -0.31       u            

Protactinium-234                   -0.00288         0.123               .0068789         .0069163         0.027       u            

Radium-226 (By Bismuth-214)        1.16             0.0453     0.2      .13214           .14225           -0.0069     u            

Thallium-208                       0.561            0.0257              .068533          .077519          0.0062      u            

Thorium-232 (By Actinium-228)      1.67             0.0695     0.9      .17123           .20973           0.028       u            

Thorium-234                        0.896            1.40                .62278           .62853           0.26        u            

Uranium-235                        0.0962           0.183      0.18     .06288           .063184          0.044       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503147311004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-015          
Sample Description: 243754-003, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130412_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 10:02            Live Time: 2700   sec

Acquisition Time: 4/12/2013 09:19:11        Real Time: 2702   sec
Analysis Time: 4/12/2013 10:04           Dead Time: 0.08   %

Analysis Quantity: 3.740E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.672E+00      1.712E-01      2.097E-01      6.952E-02
Am-241    #AB    6.589E-02      2.006E-01      2.007E-01      1.629E-01
Bi-212           2.078E+00      6.015E-01      6.109E-01      2.709E-01
Bi-214           1.159E+00      1.321E-01      1.423E-01      4.529E-02
Co-60     #AB    5.079E-03      3.020E-02      3.020E-02      2.430E-02
Cs-137    #AB   -1.572E-02      3.407E-02      3.408E-02      2.695E-02
Eu-152    #AB    3.468E-02      5.070E-02      5.074E-02      5.501E-02
Eu-154    #AB    1.877E-02      1.106E-01      1.106E-01      1.301E-01
K-40             9.139E+00      9.237E-01      1.032E+00      1.647E-01
Pa-234    #AB   -2.883E-03      6.879E-03      6.916E-03      1.228E-01
Pb-212           1.495E+00      1.128E-01      1.673E-01      4.860E-02
Pb-214           1.126E+00      1.150E-01      1.310E-01      5.258E-02
Ra-226           9.488E-01      7.177E-01      7.206E-01      5.566E-01
Th-234     AB    8.955E-01      6.228E-01      6.285E-01      1.402E+00
Tl-208           5.612E-01      6.853E-02      7.752E-02      2.570E-02
U-235      AB    9.623E-02      6.288E-02      6.318E-02      1.831E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.929E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:04:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_004.An1               

Sample description                                             
243754-003, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412_004.An1

Acquisition information
Start time:                 4/12/2013 09:19:11
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7400E+02) = 

7.2265E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:04:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1304

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.27        7. 115.35   0.00  0.000E+00
58.97       15. 152.23   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
64.08       19. 132.64   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.74      214.  12.92   0.86  3.070E-02
77.17      449.   6.68   0.86  3.249E-02
84.18       61.  35.98   0.87  3.709E-02
87.37      131.  19.17   0.87  3.893E-02
89.91       93.  25.11   0.88  4.029E-02
92.53       75.  34.77   0.88  4.163E-02    92.59   4.343  1.106E+00 Th234 
93.29       77.  34.45   0.88  4.199E-02    93.35   4.100  1.198E+00 Ac228 
122.01        8. 273.53   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.581E-02 Eu152 
129.18       60.  33.96   0.51  5.078E-02
143.52       25.  95.11   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
163.48       17. 131.16   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
186.03      163.  16.26   1.10  4.880E-02   185.72  57.000  1.564E-01 U235  

186.21   3.555  2.510E+00 Ra226 
205.83       23. 102.83   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
209.04      110.  20.92   0.86  4.649E-02
238.58     1143.   3.30   1.03  4.342E-02   238.63  43.600  1.610E+00 Pb212 
241.69      170.  13.39   1.03  4.311E-02   242.00   7.268  1.432E+00 Pb214 
277.55       37.  41.17   0.39  3.969E-02   277.37   6.600  3.801E-01 Tl208 
295.22      302.   8.46   1.17  3.814E-02   295.22  18.414  1.146E+00 Pb214 
300.24       68.  28.06   0.41  3.773E-02   300.09   3.180  1.472E+00 Pb212 
338.40      249.  10.13   1.10  3.484E-02   338.32  11.400  1.678E+00 Ac228 
345.63        3. 426.73   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.906E-03 Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:04:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.91      507.   5.60   1.13  3.392E-02   351.93  35.600  1.116E+00 Pb214 
463.30      100.  16.06   0.81  2.803E-02
567.38        7. 119.29   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.31      433.   6.11   1.31  2.388E-02   583.19  85.000  5.709E-01 Tl208 
609.37      455.   5.64   1.28  2.316E-02   609.31  45.490  1.142E+00 Bi214 
727.51      104.  14.47   1.34  2.048E-02   727.33   6.650  2.044E+00 Bi212 
785.96       18.  49.99   1.54  1.942E-02   785.37   1.110  2.287E+00 Bi212 
860.40       42.  24.70   1.60  1.821E-02   860.53  12.400  4.944E-01 Tl208 
869.41        1. 437.07   1.61  1.803E-02   873.18  12.170    PBC<MDA Eu154 
911.23      269.   7.16   1.42  1.749E-02   911.20  26.200  1.570E+00 Ac228 
946.65        1. 909.12   1.67  1.703E-02   946.00  13.500    PBC<MDA Pa234 
969.01      182.   9.07   1.29  1.674E-02   968.96  15.900  1.834E+00 Ac228 

1004.73        2. 395.59   1.72  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.60       60.  17.97   1.81  1.507E-02  1120.29  14.910  7.175E-01 Bi214 
1332.39        2. 297.31   1.98  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.04        9.  73.09   2.03  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  9.455E-02 Eu152 
1460.80      442.   5.05   1.62  1.228E-02  1460.82  10.550  9.139E+00 K40   
1621.08        1. 415.41   2.18  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.95       72.  12.55   1.45  1.046E-02  1764.49  15.310  1.209E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.27        34.         7. 0.000E+00  230.69   0.000  -      
298.92    74.77       310.       179. 5.824E+03   32.23   0.950  -        
308.65    77.21       268.       378. 1.162E+04   16.25   0.819  -        
336.40    84.15       256.        55. 1.480E+03   92.44   0.598 TH-231  s 
349.13    87.33       297.       130. 3.344E+03   44.59   0.605  -      s 
359.30    89.87       231.        82. 2.035E+03   58.08   0.827  -       M
516.46   129.18       170.        62. 1.217E+03   64.92   0.506 AC-228  s 
835.79   209.04       170.       110. 2.375E+03   38.40   0.864 AC-228   M

1852.59   463.30        50.       100. 3.553E+03   32.12   0.808 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:04:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.74    58.97       269.        15.     0.006   304.46   0.845s
Th-234    256.18    64.08       314.        19.     0.007   265.29   0.849s
Th-234    370.15    92.59       300.        75.     0.028    69.55   0.879D
Ac-228    373.20    93.35       314.        77.     0.029    68.90   0.880D
U-235     373.20    93.35       237.        -2.    -0.001  1764.39   0.880D
Eu-152    487.80   122.01       256.         8.     0.003   547.07   0.909s
Eu-154    492.33   123.14       285.        -7.    -0.003   667.50   0.911s
Pa-234    523.74   131.00       333.       -19.    -0.007   275.16   0.919s
U-235     573.80   143.52       271.        25.     0.009   190.22   0.932s
U-235     653.60   163.48       253.        17.     0.006   262.32   0.951s
U-235     742.55   185.72       245.       100.     0.037    46.27   0.974D
Ra-226    744.51   186.21       240.        61.     0.023    75.65   0.975D
U-235     822.95   205.83       262.        23.     0.008   205.65   0.994 
Pb-212    953.86   238.57       218.      1059.     0.392     7.51   0.973 
Pb-214    966.28   241.67       196.       165.     0.061    30.47   0.975s
Tl-208   1109.74   277.55        86.        37.     0.014    82.34   0.390s
Pb-214   1180.40   295.22       123.       301.     0.111    16.93   1.174 
Pb-212   1200.44   300.23       102.        65.     0.024    55.09   0.410s
Ac-228   1353.08   338.40       121.       249.     0.092    20.26   1.100 
Eu-152   1382.01   345.63        65.         3.     0.001   853.46   1.131s
Pb-214   1407.11   351.91       104.       503.     0.186    11.21   1.133 
Pa-234   2268.86   567.38        29.         7.     0.003   238.57   1.343s
Tl-208   2332.56   583.31        70.       433.     0.160    12.21   1.308 
Bi-214   2436.82   609.37        59.       449.     0.166    11.27   1.282 
Cs-137   2648.94   662.41        64.       -11.    -0.004   216.82   1.427s
Eu-154   2904.61   726.33        61.        -2.    -0.001  1009.14   1.482s
Bi-212   2909.32   727.51        35.       104.     0.039    28.94   1.338 
Bi-212   3143.14   785.96        33.        18.     0.007    99.97   1.536s
Tl-208   3440.93   860.40        32.        42.     0.015    49.41   1.601 
Eu-154   3476.99   869.41        21.         1.     0.001   874.14   1.611s
Pa-234   3513.44   878.53        30.        -3.    -0.001   520.69   1.617s
Ac-228   3644.26   911.23        26.       269.     0.100    14.32   1.424 
Pa-234   3785.96   946.65        29.         1.     0.000  1818.23   1.672s
Ac-228   3875.40   969.01        28.       182.     0.068    18.13   1.292s
Eu-154   3979.63   995.06        32.        -3.    -0.001   536.35   1.714s
Eu-154   4018.32  1004.73        32.         2.     0.001   791.18   1.721s
Eu-152   4446.55  1111.77        36.        -5.    -0.002   332.26   1.807s
Bi-214   4481.92  1120.60        28.        60.     0.022    35.95   1.814s
Co-60    4687.01  1171.86        36.        -4.    -0.002   399.41   1.855s
Eu-154   5098.32  1274.66        31.        -2.    -0.001   698.92   1.933s
Co-60    5329.32  1332.39        26.         2.     0.001   594.63   1.976s
Eu-152   5632.05  1408.04        18.         9.     0.003   146.19   2.031s
K-40     5843.18  1460.80        12.       442.     0.164    10.11   1.618 
Bi-212   6484.60  1621.08        18.         1.     0.001   830.82   2.180s
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:04:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7060.42  1764.95         3.        72.     0.027    25.09   1.448s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.6716E+00                                      5.12E+12             
911.20 1.570E+00  (  6.952E-02 7.16E+00 2.62E+01 G  
968.96 1.834E+00  (  1.231E-01 9.07E+00 1.59E+01 G  
338.32 1.678E+00  (  1.727E-01 1.01E+01 1.14E+01 G  

Energy duplication    
93.35 1.198E+00 -   6.418E-01 3.45E+01 4.10E+00 XA 

Am-241   I   6.5888E-02                                      1.58E+05             
59.54 6.589E-02 &(  1.629E-01 1.52E+02 3.59E+01 G  

Bi-212   N   2.0783E+00                                      5.12E+12             
727.33 2.044E+00  (  2.709E-01 1.45E+01 6.65E+00 G  
785.37 2.287E+00 ?(  1.666E+00 5.00E+01 1.11E+00 G  

1620.74 2.296E-01 -   1.540E+00 4.15E+02 1.51E+00 G  

Bi-214   N   1.1586E+00                                      5.84E+05             
609.31 1.142E+00  (P 4.529E-02 5.64E+00 4.55E+01 G  

1120.29 7.175E-01 -   1.481E-01 1.80E+01 1.49E+01 G  
1764.49 1.209E+00  (  6.401E-02 1.25E+01 1.53E+01 G  

Co-60    T   5.0790E-03                                      1.93E+03             
1332.49 5.079E-03 ?(  2.430E-02 2.97E+02 1.00E+02 G  
1173.23-8.201E-03 +   2.620E-02 2.00E+02 9.98E+01 G  

Cs-137   I  -1.5715E-02                                      1.10E+04             
661.66-1.572E-02 ?(  2.695E-02 1.08E+02 8.50E+01 G  

Eu-152   I   3.4684E-02                                      4.94E+03             
344.28 7.906E-03 ?(  5.501E-02 4.27E+02 2.66E+01 G  
121.78 1.581E-02 ?(  7.067E-02 2.74E+02 2.84E+01 G  
778.90 7.141E-04 &   1.546E-01 1.31E+04 1.30E+01 G  
964.08-1.084E-02 %   2.494E-01 1.40E+03 1.45E+01 G  

1112.08-7.018E-02 +   1.854E-01 1.66E+02 1.34E+01 G  
1408.01 9.455E-02 ?(  1.017E-01 7.31E+01 2.09E+01 G  

Eu-154   I   1.8769E-02                                      3.14E+03             
873.18 1.839E-02 ?(  1.301E-01 4.37E+02 1.22E+01 G  
123.07-9.595E-03 +   5.243E-02 3.34E+02 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-1.293E-02 +   7.309E-02 3.49E+02 3.49E+01 G  
723.30-1.443E-02 +   1.189E-01 5.05E+02 2.00E+01 G  

1004.72 1.903E-02 ?(  1.221E-01 3.96E+02 1.79E+01 G  
996.25-4.789E-02 +   2.067E-01 2.68E+02 1.05E+01 G  

K-40     N   9.1392E+00                                      4.57E+11             
1460.82 9.139E+00  (  1.647E-01 5.05E+00 1.06E+01 G  

Pa-234   N  -2.8834E-03                                      1.63E+12             
131.30-5.494E-02 ?(  1.228E-01 1.38E+02 1.82E+01 G  
569.50 8.046E-02 &(  1.497E-01 1.19E+02 9.30E+00 G  
946.00 9.882E-03 ?(  1.470E-01 9.09E+02 1.35E+01 G  
880.52-4.357E-02 +   1.823E-01 2.60E+02 1.05E+01 G  
883.24 0.000E+00 &   2.583E-01 1.00E+03 9.70E+00 G  

Pb-212   N   1.4946E+00                                      5.12E+12             
238.63 1.498E+00  (P 4.860E-02 3.76E+00 4.36E+01 G  
300.09 1.452E+00  (P 5.245E-01 2.75E+01 3.18E+00 G  

Pb-214   N   1.1261E+00                                      5.84E+05             
351.93 1.116E+00  (P 5.258E-02 5.60E+00 3.56E+01 G  
295.22 1.146E+00  (P 9.855E-02 8.46E+00 1.84E+01 G  
242.00 1.409E+00 + P 2.790E-01 1.52E+01 7.27E+00 G  

Ra-226   N   9.4878E-01                                      5.84E+05             
Derived Ave Activity  

186.21 9.488E-01 }(  5.566E-01 3.78E+01 3.56E+00 G  

Th-234   N   8.9551E-01                                      1.63E+12             
63.30 6.514E-01 ?(  1.402E+00 1.33E+02 3.75E+00 G  
92.59 1.106E+00  (  5.977E-01 3.48E+01 4.34E+00 G  

Tl-208   N   5.6120E-01                                      5.12E+12             
583.19 5.709E-01  (  2.570E-02 6.11E+00 8.50E+01 G  
277.37 3.801E-01 -   2.205E-01 4.12E+01 6.60E+00 G  
860.53 4.944E-01 ?(  1.568E-01 2.47E+01 1.24E+01 G  

U-235    N   9.6234E-02                                      2.57E+11             
143.77 1.195E-01 ?(  1.831E-01 9.51E+01 1.09E+01 G  
205.32 2.587E-01  (  4.291E-01 1.03E+02 5.02E+00 G  
163.36 1.814E-01 ?(  3.854E-01 1.31E+02 5.08E+00 G  
185.72 9.623E-02 }   3.510E-02 2.31E+01 5.70E+01 G  

Energy duplication    
93.35-2.740E-02 -   3.973E-01 8.82E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went
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negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.97       269.        15.     0.006   304.46   6.589E-02   
Eu-152     122.01       256.         8.     0.003   547.07   1.581E-02   
Eu-154     123.14       285.        -7.    -0.003   667.50  -9.595E-03   
Pa-234     131.00       333.       -19.    -0.007   275.16  -5.494E-02   
Eu-152     345.63        65.         3.     0.001   853.46   7.906E-03   
Pa-234     567.38        29.         7.     0.003   238.57   8.046E-02   
Cs-137     662.41        64.       -11.    -0.004   216.82  -1.572E-02   
Eu-154     726.33        61.        -2.    -0.001  1009.14  -1.443E-02   
Eu-154     869.41        21.         1.     0.001   874.14   1.839E-02   
Pa-234     878.53        30.        -3.    -0.001   520.69  -4.357E-02   
Pa-234     946.65        29.         1.     0.000  1818.23   9.882E-03   
Eu-154     995.06        32.        -3.    -0.001   536.35  -4.789E-02   
Eu-154    1004.73        32.         2.     0.001   791.18   1.903E-02   
Eu-152    1111.77        36.        -5.    -0.002   332.26  -7.018E-02   
Co-60     1171.86        36.        -4.    -0.002   399.41  -8.201E-03   
Eu-154    1274.66        31.        -2.    -0.001   698.92  -1.293E-02   
Co-60     1332.39        26.         2.     0.001   594.63   5.079E-03   
Eu-152    1408.04        18.         9.     0.003   146.19   9.455E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.6716E+00    1.6716E+00   1.7123E-01    2.0973E-01  6.952E-02
Am-241 #A    6.5877E-02    6.5888E-02   2.0060E-01    2.0066E-01  1.629E-01
Bi-212       2.0783E+00    2.0783E+00   6.0151E-01    6.1085E-01  2.709E-01
Bi-214       1.1585E+00    1.1586E+00   1.3214E-01    1.4225E-01  4.529E-02
Co-60  #A    5.0082E-03    5.0790E-03   3.0201E-02    3.0202E-02  2.430E-02
Cs-137 #A   -1.5677E-02   -1.5715E-02   3.4074E-02    3.4081E-02  2.695E-02
Eu-152 #A    3.4494E-02    3.4684E-02   5.0703E-02    5.0742E-02  5.501E-02
Eu-154 #A    1.8608E-02    1.8769E-02   1.1064E-01    1.1065E-01  1.301E-01
K-40         9.1392E+00    9.1392E+00   9.2374E-01    1.0317E+00  1.647E-01
Pa-234 #A   -2.8834E-03   -2.8834E-03   6.8789E-03    6.9163E-03  1.228E-01
Pb-212       1.4946E+00    1.4946E+00   1.1275E-01    1.6731E-01  4.860E-02
Pb-214       1.1261E+00    1.1261E+00   1.1497E-01    1.3095E-01  5.258E-02
Ra-226       9.4873E-01    9.4878E-01   7.1773E-01    7.2061E-01  5.566E-01
Th-234  A    8.9551E-01    8.9551E-01   6.2278E-01    6.2853E-01  1.402E+00
Tl-208       5.6120E-01    5.6120E-01   6.8533E-02    7.7519E-02  2.570E-02
U-235   A    9.6234E-02    9.6234E-02   6.2880E-02    6.3184E-02  1.831E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2035.6 keV)     1.818E+01  pCi/g         
Total Decayed Activity (  205.1 to  2035.6 keV) 1.8178497E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-016                Received:        03/04/13                      
Lab ID:          243754-004                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 10:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   375 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0399 U        0.136          0.109            0.9     
Bismuth-212                           0.0872 U        0.290          0.230                    
Bismuth-214                           0.406           0.0765         0.0307                   
Cesium-137                           -0.00252 U       0.0194         0.0157           0.07    
Cobalt-60                             0.00280 U       0.0164         0.0166           0.03    
Europium-152                          0.0229 U        0.0522         0.0435           0.1     
Europium-154                          0.0178 U        0.0306         0.102            0.2     
Lead-212                              0.404           0.0660         0.0334                   
Lead-214                              0.426           0.0735         0.0299                   
Potassium-40                          7.64            0.829          0.237                    
Protactinium-234                      0.0232 U        0.0977         0.0648                   
Radium-226 (By Bismuth-214)           0.406           0.0765         0.0307           0.2     
Thallium-208                          0.116           0.0336         0.0154                   
Thorium-232 (By Actinium-228)         0.523           0.112          0.0557           0.9     
Thorium-234                           0.384 U         0.392          0.756                    
Uranium-235                           0.0370 U        0.0331         0.125            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243754-004                   Client ID : 12-PCT-319-016        

Seqnum : 1513147329005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130412_005                                Batch         : 196120                       Time      : 12-APR-2013 10:13     

Cal    : 12-APR-2013 07:40:34,09-JAN-2013 12:22:14     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 375 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0399           0.109       0.9       .13571           .13574           0.0013      u        

Bismuth-212                         0.0872            0.230                 .29046           .2905            0           u        

Bismuth-214                         0.406             0.0307                .076487          .078686          -0.0069     u        

Cesium-137                          -0.00252          0.0157      0.07      .01938           .01938           0           u        

Cobalt-60                           0.00280           0.0166      0.03      .016429          .016429          -0.0086     u        

Europium-152                        0.0229            0.0435      0.1       .05223           .052246          0           u        

Europium-154                        0.0178            0.102       0.2       .030637          .030651          0.043       u        

Lead-212                            0.404             0.0334                .066028          .07399           0.029       u        

Lead-214                            0.426             0.0299                .073476          .077213          0.014       u        

Potassium-40                        7.64              0.237                 .82914           .91377           -0.31       u        

Protactinium-234                    0.0232            0.0648                .097676          .097847          0.027       u        

Radium-226 (By Bismuth-214)         0.406             0.0307      0.2       .076487          .078686          -0.0069     u        

Thallium-208                        0.116             0.0154                .033593          .034413          0.0062      u        

Thorium-232 (By Actinium-228)       0.523             0.0557      0.9       .11169           .11794           0.028       u        

Thorium-234                         0.384             0.756                 .39191           .39359           0.26        u        

Uranium-235                         0.0370            0.125       0.18      .033118          .033203          0.044       u        

u=use  

Page 1 of 1                                                                                                             1513147329005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-016          
Sample Description: 243754-004, 196120 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130412_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 09:47            Live Time: 2700   sec

Acquisition Time: 4/12/2013 10:13:16        Real Time: 2702   sec
Analysis Time: 4/12/2013 10:58           Dead Time: 0.09   %

Analysis Quantity: 3.750E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.228E-01      1.117E-01      1.179E-01      5.567E-02
Am-241    #AB   -3.988E-02      1.357E-01      1.357E-01      1.094E-01
Bi-212    #AB    8.715E-02      2.905E-01      2.905E-01      2.295E-01
Bi-214           4.063E-01      7.649E-02      7.869E-02      3.065E-02
Co-60     #AB    2.799E-03      1.643E-02      1.643E-02      1.659E-02
Cs-137    #AB   -2.521E-03      1.938E-02      1.938E-02      1.566E-02
Eu-152    #AB    2.294E-02      5.223E-02      5.225E-02      4.353E-02
Eu-154    #AB    1.784E-02      3.064E-02      3.065E-02      1.024E-01
K-40             7.641E+00      8.291E-01      9.138E-01      2.370E-01
Pa-234    #AB    2.323E-02      9.768E-02      9.785E-02      6.477E-02
Pb-212           4.038E-01      6.603E-02      7.399E-02      3.335E-02
Pb-214           4.264E-01      7.348E-02      7.721E-02      2.990E-02
Ra-226    #      5.559E-01      5.083E-01      5.097E-01      3.896E-01
Th-234    #AB    3.840E-01      3.919E-01      3.936E-01      7.555E-01
Tl-208           1.157E-01      3.359E-02      3.441E-02      1.544E-02
U-235     #AB    3.697E-02      3.312E-02      3.320E-02      1.254E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.065E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_005.An1               

Sample description                                             
243754-004, 196120                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412_005.An1

Acquisition information
Start time:                 4/12/2013 10:13:16
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7500E+02) = 

7.2072E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 09:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1244

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.01        5. 247.36   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.88       70.  21.97   0.86  2.847E-02
77.24      115.  14.64   0.86  3.023E-02
92.97       45.  37.97   1.16  3.990E-02    92.59   4.343  7.013E-01 Th234 

93.35   4.100  7.359E-01 Ac228 
93.35   5.760  5.238E-01 U235  
93.35   5.760  5.238E-01 U235  

93.16       36.  49.26   0.88  3.990E-02    92.59   4.343  5.671E-01 Th234 
93.35   4.100  5.952E-01 Ac228 
93.35   5.760  4.236E-01 U235  

93.17       36.  51.03   0.88  3.953E-02    92.59   4.343  5.528E-01 Th234 
93.35   4.100  5.801E-01 Ac228 
93.35   5.760  4.129E-01 U235  

129.89        2. 540.42   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
186.06       36.  45.72   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.559E-01 Ra226 
185.72  57.000  3.464E-02 U235  

186.09       36.  44.79   0.97  4.819E-02   185.72  57.000  3.522E-02 U235  
186.21   3.555  5.652E-01 Ra226 

205.53       12. 102.32   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.411E-01 U235  

238.55      290.   8.01   0.99  4.318E-02   238.63  43.600  4.028E-01 Pb212 
241.28       32.  48.20   1.02  4.285E-02   242.00   7.268  2.707E-01 Pb214 
277.19       23.  47.70   1.06  3.962E-02   277.37   6.600  2.355E-01 Tl208 
294.96      129.  14.11   0.82  3.815E-02   295.22  18.414  4.709E-01 Pb214 
300.17       19.  54.22   0.52  3.774E-02   300.09   3.180  4.164E-01 Pb212 
338.19       92.  18.70   0.96  3.494E-02   338.32  11.400  6.133E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.79      189.   8.74   1.00  3.405E-02   351.93  35.600  4.033E-01 Pb214 
510.76      136.  12.85   1.12  2.645E-02
569.61        3. 238.98   1.31  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.10       89.  14.52   1.05  2.416E-02   583.19  85.000  1.157E-01 Tl208 
609.34      170.   8.98   1.33  2.345E-02   609.31  45.490  4.063E-01 Bi214 
727.63        5. 166.65   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
778.19        5. 113.84   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
859.94       28.  24.09   0.31  1.851E-02   860.53  12.400  3.256E-01 Tl208 
911.35       93.  13.68   0.88  1.779E-02   911.20  26.200  5.304E-01 Ac228 
945.97        3. 220.18   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.07       45.  22.14   1.58  1.704E-02   968.96  15.900  4.455E-01 Ac228 
995.83        1. 392.48   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.75        7.  85.89   1.60  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.13       23.  34.76   1.67  1.535E-02  1120.29  14.910  2.645E-01 Bi214 
1173.96        1. 569.78   1.69  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.36        2. 293.52   1.77  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.50        3. 163.99   1.80  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.66      379.   5.16   1.60  1.254E-02  1460.82  10.550  7.641E+00 K40   
1764.39       33.  16.81   1.90  1.069E-02  1764.49  15.310  5.383E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.05    74.95        95.        51. 1.791E+03   60.88   0.635  -      s 
308.50    77.31       129.        91. 3.017E+03   43.88   0.644  -      s 

2041.42   510.76        45.       136. 5.149E+03   25.71   1.122 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.03    59.68        92.        -8.    -0.003   340.30   0.841s
Th-234    247.34    62.01        72.         5.     0.002   494.71   0.845s
Th-234    371.86    93.17       147.        36.     0.013   102.06   0.875s
Ac-228    372.59    93.35       108.        45.     0.017    75.94   1.158D
U-235     372.59    93.35       143.        36.     0.014    98.52   0.876D
Eu-154    493.00   123.48       145.       -13.    -0.005   264.72   0.906s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    518.63   129.89        88.         2.     0.001  1080.84   0.914s
U-235     743.26   186.09       114.        36.     0.013    89.58   0.968s
Ra-226    743.16   186.06       115.        36.     0.013    91.44   0.968 
U-235     820.99   205.53        73.        12.     0.005   204.64   0.987s
Pb-212    952.99   238.55       102.       284.     0.105    16.02   0.992 
Pb-214    963.92   241.28       119.        32.     0.012    96.40   1.022 
Tl-208   1107.44   277.19        49.        23.     0.009    95.40   1.055 
Pb-214   1178.52   294.96        70.       124.     0.046    28.22   0.816s
Pb-212   1199.32   300.17        44.        19.     0.007   108.44   0.519s
Ac-228   1351.34   338.19        58.        92.     0.034    37.40   0.957s
Pb-214   1405.73   351.79        34.       183.     0.068    17.48   1.000 
Pa-234   2276.80   569.61        30.         3.     0.001   477.95   1.306s
Tl-208   2330.76   583.10        26.        89.     0.033    29.04   1.053s
Bi-214   2435.74   609.34        28.       162.     0.060    17.96   1.328 
Cs-137   2644.05   661.41        22.        -2.    -0.001   768.89   1.377s
Eu-154   2896.19   724.44        40.        -7.    -0.003   270.47   1.422s
Bi-212   2908.94   727.63        26.         5.     0.002   333.29   1.425s
Eu-152   3111.23   778.19        15.         5.     0.002   227.68   1.461s
Tl-208   3438.37   859.94         5.        28.     0.010    48.18   0.310s
Pa-234   3528.83   882.55        22.        -5.    -0.002   296.98   1.528s
Pa-234   3528.05   882.36        26.        -5.    -0.002   277.88   1.530s
Ac-228   3644.06   911.35        17.        93.     0.034    27.36   0.884s
Pa-234   3782.65   945.97        20.         3.     0.001   440.36   1.569s
Ac-228   3875.08   969.07        27.        45.     0.017    44.27   1.583 
Eu-154   3982.19   995.83        14.         1.     0.001   784.95   1.599s
Eu-154   4017.89  1004.75        14.         7.     0.003   171.77   1.604s
Bi-214   4479.76  1120.13        26.        23.     0.008    69.52   1.668s
Co-60    4695.26  1173.96        20.         1.     0.000  1139.55   1.694s
Co-60    5329.53  1332.36        13.         2.     0.001   587.03   1.768s
Eu-152   5630.42  1407.50        12.         3.     0.001   327.97   1.798s
K-40     5843.36  1460.66        25.       379.     0.140    10.32   1.604 
Bi-214   7060.23  1764.39         6.        33.     0.012    33.63   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2280E-01                                      5.12E+12             
911.20 5.304E-01  (  5.567E-02 1.37E+01 2.62E+01 G  
968.96 4.455E-01 ?(  1.203E-01 2.21E+01 1.59E+01 G  
338.32 6.133E-01  (  1.184E-01 1.87E+01 1.14E+01 G  

Energy duplication    
93.35 7.359E-01     3.949E-01 3.80E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -3.9879E-02                                      1.58E+05             
59.54-3.988E-02 ?(  1.094E-01 1.70E+02 3.59E+01 G  

Bi-212   N   8.7150E-02                                      5.12E+12             
727.33 8.715E-02 ?(  2.295E-01 1.67E+02 6.65E+00 G  
785.37 1.540E-02 &   1.361E+00 5.37E+03 1.11E+00 G  

1620.74 0.000E+00 &   2.160E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.0633E-01                                      5.84E+05             
609.31 4.063E-01  (P 3.065E-02 8.98E+00 4.55E+01 G  

1120.29 2.645E-01 - P 1.398E-01 3.48E+01 1.49E+01 G  
1764.49 5.383E-01 + P 9.172E-02 1.68E+01 1.53E+01 G  

Co-60    T   2.7986E-03                                      1.93E+03             
1332.49 3.549E-03 &(  1.659E-02 2.94E+02 1.00E+02 G  
1173.23 2.048E-03 ?(  1.896E-02 5.70E+02 9.98E+01 G  

Cs-137   I  -2.5205E-03                                      1.10E+04             
661.66-2.520E-03 ?(  1.566E-02 3.84E+02 8.50E+01 G  

Eu-152   I   2.2940E-02                                      4.94E+03             
344.28 3.218E-05 &(  4.353E-02 8.21E+04 2.66E+01 G  
121.78 4.181E-04 &   4.906E-02 7.13E+03 2.84E+01 G  
778.90 5.514E-02 ?(  9.557E-02 1.14E+02 1.30E+01 G  
964.08 0.000E+00 -   3.402E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   2.003E-01 1.00E+03 1.34E+01 G  
1408.01 3.213E-02 ?(  8.163E-02 1.64E+02 2.09E+01 G  

Eu-154   I   1.7836E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.024E-01 1.00E+03 1.22E+01 G  
123.07-1.799E-02 +   3.838E-02 1.32E+02 4.04E+01 G  

1274.43 0.000E+00 ?(  3.815E-02 1.00E+03 3.49E+01 G  
723.30-4.447E-02 +   9.507E-02 1.35E+02 2.00E+01 G  

1004.72 6.273E-02 ?(  7.958E-02 8.59E+01 1.79E+01 G  
996.25 2.143E-02 ?(  1.353E-01 3.92E+02 1.05E+01 G  

K-40     N   7.6405E+00                                      4.57E+11             
1460.82 7.641E+00  (P 2.370E-01 5.16E+00 1.06E+01 G  

Pa-234   N   2.3234E-02                                      1.63E+12             
131.30 7.325E-03 ?(  6.477E-02 5.40E+02 1.82E+01 G  
569.50 3.884E-02 ?(  1.488E-01 2.39E+02 9.30E+00 G  
946.00 3.393E-02 ?(  1.187E-01 2.20E+02 1.35E+01 G  
880.52-6.489E-02 &   1.508E-01 1.48E+02 1.05E+01 G  
883.24-8.217E-02 +   1.789E-01 1.39E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:58:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.0376E-01                                      5.12E+12             
238.63 4.028E-01  (P 3.335E-02 8.01E+00 4.36E+01 G  
300.09 4.164E-01  (P 3.448E-01 5.42E+01 3.18E+00 G  

Pb-214   N   4.2636E-01                                      5.84E+05             
351.93 4.033E-01  (P 2.990E-02 8.74E+00 3.56E+01 G  
295.22 4.709E-01 @(P 7.418E-02 1.41E+01 1.84E+01 G  
242.00 2.707E-01 - P 2.181E-01 4.82E+01 7.27E+00 G  

Ra-226   N   5.5587E-01                                      5.84E+05             
186.21 5.559E-01 ?(  3.896E-01 4.57E+01 3.56E+00 G  

Th-234   N   3.8402E-01                                      1.63E+12             
63.30 1.885E-01 ?(  7.555E-01 2.47E+02 3.75E+00 G  
92.59 5.528E-01  (  4.389E-01 5.10E+01 4.34E+00 G  

Tl-208   N   1.1568E-01                                      5.12E+12             
583.19 1.157E-01 @(  1.544E-02 1.45E+01 8.50E+01 G  
277.37 2.355E-01 +   1.665E-01 4.77E+01 6.60E+00 G  
860.53 3.256E-01 +   6.059E-02 2.41E+01 1.24E+01 G  

U-235    N   3.6970E-02                                      2.57E+11             
143.77-1.690E-03 &(  1.254E-01 4.51E+03 1.09E+01 G  
205.32 1.411E-01 &(  2.285E-01 1.02E+02 5.02E+00 G  
163.36-1.111E-03 &   2.628E-01 1.44E+04 5.08E+00 G  
185.72 3.522E-02  (  2.414E-02 4.48E+01 5.70E+01 G  

Energy duplication    
93.35 4.236E-01     3.238E-01 4.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.68        92.        -8.    -0.003   340.30  -3.988E-02   
Th-234      62.01        72.         5.     0.002   494.71   1.885E-01   
Th-234      93.17       147.        36.     0.013   102.06   5.528E-01   
U-235       93.35       143.        36.     0.014    98.52   4.236E-01   
Eu-154     123.48       145.       -13.    -0.005   264.72  -1.799E-02   
Pa-234     129.89        88.         2.     0.001  1080.84   7.325E-03   
U-235      186.09       114.        36.     0.013    89.58   3.522E-02   
Ra-226     186.06       115.        36.     0.013    91.44   5.559E-01   
U-235      205.53        73.        12.     0.005   204.64   1.411E-01   
Pa-234     569.61        30.         3.     0.001   477.95   3.884E-02   
Cs-137     661.41        22.        -2.    -0.001   768.89  -2.520E-03   
Eu-154     724.44        40.        -7.    -0.003   270.47  -4.447E-02   
Bi-212     727.63        26.         5.     0.002   333.29   8.715E-02   
Eu-152     778.19        15.         5.     0.002   227.68   5.514E-02   
Pa-234     882.55        22.        -5.    -0.002   296.98  -6.489E-02   
Pa-234     882.36        26.        -5.    -0.002   277.88  -8.217E-02   
Pa-234     945.97        20.         3.     0.001   440.36   3.393E-02   
Eu-154     995.83        14.         1.     0.001   784.95   2.143E-02   
Eu-154    1004.75        14.         7.     0.003   171.77   6.273E-02   
Co-60     1173.96        20.         1.     0.000  1139.55   2.048E-03   
Co-60     1332.36        13.         2.     0.001   587.03   3.549E-03   
Eu-152    1407.50        12.         3.     0.001   327.97   3.213E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2280E-01    5.2280E-01   1.1169E-01    1.1794E-01  5.567E-02
Am-241 #A   -3.9872E-02   -3.9879E-02   1.3571E-01    1.3574E-01  1.094E-01
Bi-212 #A    8.7150E-02    8.7150E-02   2.9046E-01    2.9050E-01  2.295E-01
Bi-214       4.0631E-01    4.0633E-01   7.6487E-02    7.8686E-02  3.065E-02
Co-60  #A    2.7596E-03    2.7986E-03   1.6429E-02    1.6429E-02  1.659E-02
Cs-137 #A   -2.5143E-03   -2.5205E-03   1.9380E-02    1.9380E-02  1.566E-02
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Eu-152 #A    2.2815E-02    2.2940E-02   5.2230E-02    5.2246E-02  4.353E-02
Eu-154 #A    1.7683E-02    1.7836E-02   3.0637E-02    3.0651E-02  1.024E-01
K-40         7.6405E+00    7.6405E+00   8.2914E-01    9.1377E-01  2.370E-01
Pa-234 #A    2.3234E-02    2.3234E-02   9.7676E-02    9.7847E-02  6.477E-02
Pb-212       4.0376E-01    4.0376E-01   6.6028E-02    7.3990E-02  3.335E-02
Pb-214       4.2634E-01    4.2636E-01   7.3476E-02    7.7213E-02  2.990E-02
Ra-226 #     5.5584E-01    5.5587E-01   5.0831E-01    5.0970E-01  3.896E-01
Th-234 #A    3.8402E-01    3.8402E-01   3.9191E-01    3.9359E-01  7.555E-01
Tl-208       1.1568E-01    1.1568E-01   3.3593E-02    3.4413E-02  1.544E-02
U-235  #A    3.6970E-02    3.6970E-02   3.3118E-02    3.3203E-02  1.254E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     9.515E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 9.5154572E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-017                Received:        03/04/13                      
Lab ID:          243754-005                    Prepared:        03/08/13 15:23                
Matrix:          Soil                          Analyzed:        04/12/13 10:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0269 U        0.208          0.170            0.9     
Bismuth-212                           1.65            0.705          0.348                    
Bismuth-214                           0.954           0.134          0.0532                   
Cesium-137                           -0.0120 U        0.0376         0.0301           0.07    
Cobalt-60                             0.00787 U       0.0299         0.0236           0.03    
Europium-152                          0.0563 U        0.0779         0.0665           0.1     
Europium-154                         -0.0124 U        0.195          0.159            0.2     
Lead-212                              1.18            0.109          0.0492                   
Lead-214                              1.13            0.113          0.0513                   
Potassium-40                         11.5             1.11           0.170                    
Protactinium-234                      0.0888 U        0.0965         0.133                    
Radium-226 (By Bismuth-214)           0.954           0.134          0.0532           0.2     
Thallium-208                          0.453           0.0644         0.0226                   
Thorium-232 (By Actinium-228)         1.26            0.166          0.0674           0.9     
Thorium-234                           0.598 U         0.437          1.52                     
Uranium-235                           0.108 U b       0.0697         0.193            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243754-005                   Client ID : 12-PCT-319-017        

Seqnum : 1503147311005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130412_005                                Batch         : 196120                       Time      : 12-APR-2013 10:12     

Cal    : 12-APR-2013 07:22:35,09-JAN-2013 09:04:01     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0269           0.170      0.9      .20817           .20818           0.0013      u            

Bismuth-212                        1.65             0.348               .70473           .7098            0           u            

Bismuth-214                        0.954            0.0532              .13353           .1404            -0.0069     u            

Cesium-137                         -0.0120          0.0301     0.07     .037627          .037631          0           u            

Cobalt-60                          0.00787          0.0236     0.03     .029892          .029894          -0.0086     u            

Europium-152                       0.0563           0.0665     0.1      .077859          .077925          0           u            

Europium-154                       -0.0124          0.159      0.2      .19527           .19527           0.043       u            

Lead-212                           1.18             0.0492              .10926           .14675           0.029       u            

Lead-214                           1.13             0.0513              .11333           .12957           0.014       u            

Potassium-40                       11.5             0.170               1.1056           1.2484           -0.31       u            

Protactinium-234                   0.0888           0.133               .096495          .098995          0.027       u            

Radium-226 (By Bismuth-214)        0.954            0.0532     0.2      .13353           .1404            -0.0069     u            

Thallium-208                       0.453            0.0226              .064385          .070709          0.0062      u            

Thorium-232 (By Actinium-228)      1.26             0.0674     0.9      .16618           .1897            0.028       u            

Thorium-234                        0.598            1.52                .43673           .44038           0.26        u            

Uranium-235                        0.108            0.193      0.18     .069683          .070029          0.044       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503147311005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-017          
Sample Description: 243754-005, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130412_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 09:42            Live Time: 2700   sec

Acquisition Time: 4/12/2013 10:12:30        Real Time: 2702   sec
Analysis Time: 4/12/2013 10:57           Dead Time: 0.07   %

Analysis Quantity: 3.240E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.263E+00      1.662E-01      1.897E-01      6.738E-02
Am-241    #AB    2.690E-02      2.082E-01      2.082E-01      1.704E-01
Bi-212           1.654E+00      7.047E-01      7.098E-01      3.482E-01
Bi-214    #      9.543E-01      1.335E-01      1.404E-01      5.316E-02
Co-60     #AB    7.868E-03      2.989E-02      2.989E-02      2.357E-02
Cs-137    #AB   -1.196E-02      3.763E-02      3.763E-02      3.011E-02
Eu-152    #AB    5.629E-02      7.786E-02      7.793E-02      6.647E-02
Eu-154    #AB   -1.243E-02      1.953E-01      1.953E-01      1.594E-01
K-40             1.154E+01      1.106E+00      1.248E+00      1.704E-01
Pa-234     AB    8.881E-02      9.650E-02      9.899E-02      1.328E-01
Pb-212           1.185E+00      1.093E-01      1.468E-01      4.915E-02
Pb-214           1.128E+00      1.133E-01      1.296E-01      5.130E-02
Ra-226    #      1.862E+00      8.476E-01      8.569E-01      5.639E-01
Th-234     AB    5.978E-01      4.367E-01      4.404E-01      1.522E+00
Tl-208           4.528E-01      6.438E-02      7.071E-02      2.257E-02
U-235     #AB    1.080E-01      6.968E-02      7.003E-02      1.933E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.092E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:57:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

Sample description                                             
243754-005, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412_005.An1

Acquisition information
Start time:                 4/12/2013 10:12:30
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2400E+02) = 

8.3417E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:57:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 09:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0969

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.75        5. 386.90   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.72      134.  19.08   0.86  3.067E-02
77.19      317.   8.74   0.86  3.249E-02
87.19      108.  20.21   0.87  3.882E-02
89.89       87.  24.00   0.88  4.027E-02
92.90       76.  32.12   0.88  4.199E-02    92.59   4.343  1.290E+00 Th234 

93.35   4.100  1.355E+00 Ac228 
93.35   5.760  9.646E-01 U235  
93.35   5.760  9.646E-01 U235  

92.94       70.  36.53   0.88  4.163E-02    92.59   4.343  1.195E+00 Th234 
93.35   4.100  1.256E+00 Ac228 
93.35   5.760  8.937E-01 U235  

93.06      118.  20.08   1.02  4.199E-02    92.59   4.343  2.010E+00 Th234 
93.35   4.100  2.111E+00 Ac228 
93.35   5.760  1.502E+00 U235  

122.31        5. 404.99   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.136E-02 Eu152 

131.58       16.  85.23   0.32  5.095E-02
143.61       23.  94.79   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.269E-01 U235  
185.87       73.  32.25   0.97  4.883E-02   185.72  57.000  8.070E-02 U235  

186.21   3.555  1.295E+00 Ra226 
185.72  57.000  8.070E-02 U235  

185.96      104.  22.76   0.37  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.862E+00 Ra226 

204.96       29.  58.08   0.99  4.687E-02   205.32   5.020  3.772E-01 U235  
205.32   5.020  3.772E-01 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:57:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.58      779.   4.04   1.03  4.343E-02   238.63  43.600  1.263E+00 Pb212 
241.86      156.  13.13   1.03  4.309E-02   242.00   7.268  1.517E+00 Pb214 
277.52       20.  87.18   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.04      282.   7.96   1.01  3.816E-02   295.22  18.414  1.232E+00 Pb214 
300.30       31.  38.11   1.28  3.774E-02   300.09   3.180  8.009E-01 Pb212 
338.34      147.  12.10   1.44  3.484E-02   338.32  11.400  1.146E+00 Ac228 
344.96       18.  69.16   1.13  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  6.200E-02 Eu152 
352.01      424.   6.01   1.04  3.392E-02   351.93  35.600  1.074E+00 Pb214 
570.10        9. 104.25   1.34  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.28      298.   7.11   1.36  2.388E-02   583.19  85.000  4.528E-01 Tl208 
609.35      331.   6.88   1.42  2.316E-02   609.31  45.490  9.543E-01 Bi214 
727.39       75.  21.30   1.05  2.048E-02   727.33   6.650  1.692E+00 Bi212 
785.95       21.  43.93   1.54  1.942E-02   785.37   1.110  2.973E+00 Bi212 
860.72       15.  61.72   1.60  1.821E-02   860.53  12.400  2.020E-01 Tl208 
879.11       14.  54.33   1.62  1.792E-02   880.52  10.500  2.266E-01 Pa234 
911.20      196.   8.19   1.62  1.749E-02   911.20  26.200  1.319E+00 Ac228 
946.51        6. 121.69   1.67  1.703E-02   946.00  13.500    PBC<MDA Pa234 
968.95      108.  13.29   1.69  1.674E-02   968.96  15.900  1.253E+00 Ac228 

1120.32       40.  25.96   1.81  1.507E-02  1120.29  14.910  5.512E-01 Bi214 
1332.80        3. 189.95   1.98  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1408.10        4. 135.30   2.03  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.902E-02 Eu152 
1460.88      484.   4.79   1.47  1.228E-02  1460.82  10.550  1.153E+01 K40   
1620.94        8.  67.90   2.18  1.126E-02  1620.74   1.510  1.487E+00 Bi212 
1764.68       74.  12.23   2.27  1.046E-02  1764.49  15.310  1.421E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.74       318.        93. 3.032E+03   60.54   0.884  -       M
308.64    77.20       281.       282. 8.685E+03   21.59   1.036  -      sM
348.36    87.14       211.       126. 3.256E+03   39.10   0.940  -      sM
359.14    89.83       174.        84. 2.080E+03   49.63   1.012  -       M
526.06   131.58        92.        16. 3.180E+02  170.45   0.322 TH-228  lc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 10:57:38
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.84    60.75       221.         5.     0.002   773.80   0.845s
Th-234    253.05    63.30       278.        -2.    -0.001  1960.49   0.849s
Th-234    371.58    92.94       292.        70.     0.026    73.06   0.879 
Ac-228    373.20    93.35       183.       118.     0.044    40.16   1.016D
U-235     373.20    93.35       256.        76.     0.028    64.25   0.880D
Eu-152    488.99   122.31       219.         5.     0.002   809.99   0.909s
U-235     574.18   143.61       227.        23.     0.009   189.58   0.932s
U-235     653.49   163.45       205.       -12.    -0.004   349.44   0.951s
U-235     743.14   185.87       238.        73.     0.027    64.50   0.974s
Ra-226    743.51   185.96       184.       104.     0.039    45.52   0.372s
U-235     819.49   204.96       125.        29.     0.011   116.16   0.994s
Pb-212    953.79   238.55       167.       726.     0.269     9.16   0.928 
Pb-214    966.93   241.83       162.       134.     0.050    33.75   1.037s
Tl-208   1109.65   277.52       138.        20.     0.007   174.36   1.065 
Pb-214   1179.69   295.04        73.       280.     0.104    15.93   1.014 
Pb-212   1200.73   300.30        55.        31.     0.012    76.22   1.285 
Ac-228   1352.83   338.34        66.       147.     0.055    24.19   1.438s
Eu-152   1379.31   344.96        71.        18.     0.007   138.31   1.131s
Pb-214   1407.52   352.01        74.       420.     0.156    12.03   1.045 
Pa-234   2279.73   570.10        42.         9.     0.003   208.49   1.343 
Tl-208   2332.46   583.28        40.       298.     0.110    14.22   1.362 
Bi-214   2436.72   609.35        61.       325.     0.121    13.77   1.423s
Cs-137   2649.71   662.60        60.        -7.    -0.003   314.74   1.427s
Eu-154   2892.91   723.40        62.        -4.    -0.002   546.73   1.482s
Bi-212   2908.88   727.39        43.        75.     0.028    42.60   1.051s
Eu-152   3114.13   778.71        33.        -5.    -0.002   335.89   1.530s
Bi-212   3143.10   785.95        31.        21.     0.008    87.87   1.536 
Tl-208   3442.19   860.72        34.        15.     0.005   123.45   1.601s
Eu-154   3499.64   875.08        23.        -1.     0.000  1570.70   1.611s
Pa-234   3515.76   879.11        21.        14.     0.005   108.65   1.618s
Pa-234   3528.46   882.28        37.        -8.    -0.003   215.41   1.620 
Ac-228   3644.16   911.20        18.       196.     0.072    16.37   1.621 
Pa-234   3785.42   946.51        24.         6.     0.002   243.38   1.673s
Ac-228   3875.17   968.95        49.       108.     0.040    26.57   1.692s
Eu-154   3977.97   994.64        27.        -2.    -0.001   832.32   1.714s
Eu-154   4018.11  1004.68        24.        -3.    -0.001   451.73   1.721s
Eu-152   4458.67  1114.79        30.        -6.    -0.002   257.30   1.807s
Bi-214   4480.77  1120.32        34.        40.     0.015    51.92   1.814s
Eu-154   5096.73  1274.26        34.        -3.    -0.001   634.60   1.933s
Co-60    5330.95  1332.80        18.         3.     0.001   379.89   1.976s
Eu-152   5632.29  1408.10        14.         4.     0.002   270.59   2.031s
K-40     5843.50  1460.88         9.       484.     0.179     9.59   1.467s
Bi-212   6484.04  1620.94        11.         8.     0.003   135.80   2.180s
Bi-214   7059.36  1764.68         4.        74.     0.027    24.47   2.274s
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2625E+00                                      5.12E+12             
911.20 1.319E+00  (  6.738E-02 8.19E+00 2.62E+01 G  
968.96 1.253E+00 ?(  1.891E-01 1.33E+01 1.59E+01 G  
338.32 1.146E+00  (  1.468E-01 1.21E+01 1.14E+01 G  

Energy duplication    
93.35 2.111E+00 +   5.663E-01 2.01E+01 4.10E+00 XA 

Am-241   I   2.6903E-02                                      1.58E+05             
59.54 2.690E-02 ?(  1.704E-01 3.87E+02 3.59E+01 G  

Bi-212   N   1.6541E+00                                      5.12E+12             
727.33 1.692E+00  (  3.482E-01 2.13E+01 6.65E+00 G  
785.37 2.973E+00 +   1.864E+00 4.39E+01 1.11E+00 G  

1620.74 1.487E+00 ?(  1.426E+00 6.79E+01 1.51E+00 G  

Bi-214   N   9.5426E-01                                      5.84E+05             
609.31 9.543E-01 @(P 5.316E-02 6.88E+00 4.55E+01 G  

1120.29 5.512E-01 -   1.871E-01 2.60E+01 1.49E+01 G  
1764.49 1.421E+00 +   8.717E-02 1.22E+01 1.53E+01 G  

Co-60    T   7.8684E-03                                      1.93E+03             
1332.49 7.868E-03 ?(  2.357E-02 1.90E+02 1.00E+02 G  
1173.23-4.007E-04 %   2.782E-02 4.22E+03 9.98E+01 G  

Cs-137   I  -1.1955E-02                                      1.10E+04             
661.66-1.196E-02 ?(  3.011E-02 1.57E+02 8.50E+01 G  

Eu-152   I   5.6292E-02                                      4.94E+03             
344.28 6.200E-02 ?(  6.647E-02 6.92E+01 2.66E+01 G  
121.78 1.136E-02 &   7.534E-02 4.05E+02 2.84E+01 G  
778.90-6.143E-02 -   1.638E-01 1.68E+02 1.30E+01 G  
964.08 3.054E-02 %   6.904E-01 1.37E+03 1.45E+01 G  

1112.08-9.736E-02 -   1.963E-01 1.29E+02 1.34E+01 G  
1408.01 4.902E-02 ?(  1.018E-01 1.35E+02 2.09E+01 G  

Eu-154   I  -1.2432E-02                                      3.14E+03             
873.18-1.243E-02 ?(  1.594E-01 7.85E+02 1.22E+01 G  
123.07 3.060E-03 %   5.291E-02 1.05E+03 4.04E+01 G  

1274.43-1.729E-02 +   8.868E-02 3.17E+02 3.49E+01 G  
723.30-3.139E-02 +   1.391E-01 2.73E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-3.418E-02 +   1.232E-01 2.26E+02 1.79E+01 G  
996.25-3.236E-02 +   2.183E-01 4.16E+02 1.05E+01 G  

K-40     N   1.1535E+01                                      4.57E+11             
1460.82 1.153E+01  (  1.704E-01 4.79E+00 1.06E+01 G  

Pa-234   N   8.8812E-02                                      1.63E+12             
131.30-4.346E-03 %(  1.328E-01 1.86E+03 1.82E+01 G  
569.50 1.274E-01  (  2.077E-01 1.04E+02 9.30E+00 G  
946.00 8.066E-02 ?(  1.523E-01 1.22E+02 1.35E+01 G  
880.52 2.266E-01 ?(  1.762E-01 5.43E+01 1.05E+01 G  
883.24-1.498E-01 +   2.518E-01 1.08E+02 9.70E+00 G  

Pb-212   N   1.1848E+00                                      5.12E+12             
238.63 1.185E+00  (P 4.915E-02 4.58E+00 4.36E+01 G  
300.09 8.009E-01 - P 4.444E-01 3.81E+01 3.18E+00 G  

Pb-214   N   1.1281E+00                                      5.84E+05             
351.93 1.074E+00  (P 5.130E-02 6.01E+00 3.56E+01 G  
295.22 1.232E+00  (P 8.756E-02 7.96E+00 1.84E+01 G  
242.00 1.325E+00 + P 2.924E-01 1.69E+01 7.27E+00 G  

Ra-226   N   1.8619E+00                                      5.84E+05             
186.21 1.862E+00 @(  5.639E-01 2.28E+01 3.56E+00 G  

Th-234   N   5.9779E-01                                      1.63E+12             
63.30-9.443E-02 ?(  1.522E+00 9.80E+02 3.75E+00 G  
92.59 1.195E+00  (  6.799E-01 3.65E+01 4.34E+00 G  

Tl-208   N   4.5281E-01                                      5.12E+12             
583.19 4.528E-01  (  2.257E-02 7.11E+00 8.50E+01 G  
277.37 2.326E-01 -   3.227E-01 8.72E+01 6.60E+00 G  
860.53 2.020E-01 -   1.863E-01 6.17E+01 1.24E+01 G  

U-235    N   1.0803E-01                                      2.57E+11             
143.77 1.269E-01 &(  1.933E-01 9.48E+01 1.09E+01 G  
205.32 3.772E-01  (  3.419E-01 5.81E+01 5.02E+00 G  
163.36-1.413E-01 -   4.009E-01 1.75E+02 5.08E+00 G  
185.72 8.070E-02 *(  3.995E-02 3.23E+01 5.70E+01 G  

Energy duplication    
93.35 9.646E-01 *   4.766E-01 3.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.75       221.         5.     0.002   773.80   2.690E-02   
U-235       93.35       256.        76.     0.028    64.25   9.646E-01   
Eu-152     122.31       219.         5.     0.002   809.99   1.136E-02   
U-235      143.61       227.        23.     0.009   189.58   1.269E-01   
U-235      163.45       205.       -12.    -0.004   349.44  -1.413E-01   
U-235      185.87       238.        73.     0.027    64.50   8.070E-02   
U-235      204.96       125.        29.     0.011   116.16   3.772E-01   
Eu-152     344.96        71.        18.     0.007   138.31   6.200E-02   
Cs-137     662.60        60.        -7.    -0.003   314.74  -1.196E-02   
Eu-154     723.40        62.        -4.    -0.002   546.73  -3.139E-02   
Eu-152     778.71        33.        -5.    -0.002   335.89  -6.143E-02   
Eu-154     875.08        23.        -1.     0.000  1570.70  -1.243E-02   
Eu-154     994.64        27.        -2.    -0.001   832.32  -3.236E-02   
Eu-154    1004.68        24.        -3.    -0.001   451.73  -3.418E-02   
Eu-152    1114.79        30.        -6.    -0.002   257.30  -9.736E-02   
Eu-154    1274.26        34.        -3.    -0.001   634.60  -1.729E-02   
Co-60     1332.80        18.         3.     0.001   379.89   7.868E-03   
Eu-152    1408.10        14.         4.     0.002   270.59   4.902E-02   

P - Peakbackground subtraction

93 of 268
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.2625E+00    1.2625E+00   1.6618E-01    1.8970E-01  6.738E-02
Am-241 #A    2.6898E-02    2.6903E-02   2.0817E-01    2.0818E-01  1.704E-01
Bi-212       1.6541E+00    1.6541E+00   7.0473E-01    7.0980E-01  3.482E-01
Bi-214 #     9.5421E-01    9.5426E-01   1.3353E-01    1.4040E-01  5.316E-02
Co-60  #A    7.7587E-03    7.8684E-03   2.9892E-02    2.9894E-02  2.357E-02
Cs-137 #A   -1.1926E-02   -1.1955E-02   3.7627E-02    3.7631E-02  3.011E-02
Eu-152 #A    5.5984E-02    5.6292E-02   7.7859E-02    7.7925E-02  6.647E-02
Eu-154 #A   -1.2325E-02   -1.2432E-02   1.9527E-01    1.9527E-01  1.594E-01
K-40         1.1535E+01    1.1535E+01   1.1056E+00    1.2484E+00  1.704E-01
Pa-234  A    8.8812E-02    8.8812E-02   9.6495E-02    9.8995E-02  1.328E-01
Pb-212       1.1848E+00    1.1848E+00   1.0926E-01    1.4675E-01  4.915E-02
Pb-214       1.1280E+00    1.1281E+00   1.1333E-01    1.2957E-01  5.130E-02
Ra-226 #     1.8618E+00    1.8619E+00   8.4757E-01    8.5693E-01  5.639E-01
Th-234  A    5.9779E-01    5.9779E-01   4.3673E-01    4.4038E-01  1.522E+00
Tl-208       4.5281E-01    4.5281E-01   6.4385E-02    7.0709E-02  2.257E-02
U-235  #A    1.0803E-01    1.0803E-01   6.9683E-02    7.0029E-02  1.933E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2035.6 keV)     2.003E+01  pCi/g         
Total Decayed Activity (  911.2 to  2035.6 keV) 2.0033066E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-319-018                Received:        03/04/13                      
Lab ID:          243754-006                    Prepared:        03/08/13 15:24                
Matrix:          Soil                          Analyzed:        04/12/13 11:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   403 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 09:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.103           0.0994         0.0748           0.9     
Bismuth-212                           0.824           0.436          0.208                    
Bismuth-214                           0.385           0.0835         0.0376                   
Cesium-137                            0.00803 U       0.0205         0.0160           0.07    
Cobalt-60                             0.00660 U       0.0163         0.0121           0.03    
Europium-152                          0.0579          0.0547         0.0311           0.1     
Europium-154                          0.0286 U        0.0507         0.146            0.2     
Lead-212                              0.464           0.0660         0.0321                   
Lead-214                              0.446           0.0715         0.0301                   
Potassium-40                          9.26            0.843          0.0447                   
Protactinium-234                     -0.0143 U        0.0749         0.0608                   
Radium-226 (By Bismuth-214)           0.385           0.0835         0.0376           0.2     
Thallium-208                          0.208           0.0409         0.0153                   
Thorium-232 (By Actinium-228)         0.582           0.110          0.0391           0.9     
Thorium-234                           0.415 U         0.545          0.952                    
Uranium-235                           0.0476 U        0.0328         0.111            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243754-006                   Client ID : 12-PCT-319-018        

Seqnum : 1503147311006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130412_006                                Batch         : 196120                       Time      : 12-APR-2013 11:27     

Cal    : 12-APR-2013 07:22:35,09-JAN-2013 09:04:01     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 403 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.103             0.0748      0.9       .099383          .099672          0.0013      u        

Bismuth-212                         0.824             0.208                 .43629           .43832           0           u        

Bismuth-214                         0.385             0.0376                .083452          .085265          -0.0069     u        

Cesium-137                          0.00803           0.0160      0.07      .0205            .020504          0           u        

Cobalt-60                           0.00660           0.0121      0.03      .016349          .016352          -0.0086     u        

Europium-152                        0.0579            0.0311      0.1       .054655          .054755          0           u        

Europium-154                        0.0286            0.146       0.2       .050663          .050685          0.043       u        

Lead-212                            0.464             0.0321                .066023          .07637           0.029       u        

Lead-214                            0.446             0.0301                .071499          .075681          0.014       u        

Potassium-40                        9.26              0.0447                .84288           .9629            -0.31       u        

Protactinium-234                    -0.0143           0.0608                .074851          .074936          0.027       u        

Radium-226 (By Bismuth-214)         0.385             0.0376      0.2       .083452          .085265          -0.0069     u        

Thallium-208                        0.208             0.0153                .040912          .043064          0.0062      u        

Thorium-232 (By Actinium-228)       0.582             0.0391      0.9       .10988           .11771           0.028       u        

Thorium-234                         0.415             0.952                 .54526           .54667           0.26        u        

Uranium-235                         0.0476            0.111       0.18      .03284           .032982          0.044       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1503147311006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-319-018          
Sample Description: 243754-006, 196120 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130412_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-319                      Matrix: S         
Sample Time: 3/4/2013 09:37            Live Time: 2700   sec

Acquisition Time: 4/12/2013 11:27:11        Real Time: 2702   sec
Analysis Time: 4/12/2013 12:12           Dead Time: 0.06   %

Analysis Quantity: 4.030E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.824E-01      1.099E-01      1.177E-01      3.913E-02
Am-241    #      1.035E-01      9.938E-02      9.967E-02      7.477E-02
Bi-212           8.241E-01      4.363E-01      4.383E-01      2.081E-01
Bi-214           3.846E-01      8.345E-02      8.526E-02      3.756E-02
Co-60     #AB    6.595E-03      1.635E-02      1.635E-02      1.213E-02
Cs-137    #AB    8.026E-03      2.050E-02      2.050E-02      1.600E-02
Eu-152    #      5.792E-02      5.465E-02      5.476E-02      3.108E-02
Eu-154    #AB    2.863E-02      5.066E-02      5.068E-02      1.459E-01
K-40             9.262E+00      8.429E-01      9.629E-01      4.468E-02
Pa-234    #AB   -1.428E-02      7.485E-02      7.494E-02      6.081E-02
Pb-212           4.641E-01      6.602E-02      7.637E-02      3.210E-02
Pb-214           4.457E-01      7.150E-02      7.568E-02      3.007E-02
Ra-226    #      6.302E-01      5.087E-01      5.105E-01      3.887E-01
Th-234    #AB    4.147E-01      5.453E-01      5.467E-01      9.524E-01
Tl-208           2.083E-01      4.091E-02      4.306E-02      1.525E-02
U-235     #AB    4.757E-02      3.284E-02      3.298E-02      1.109E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.347E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

Sample description                                             
243754-006, 196120                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412_006.An1

Acquisition information
Start time:                 4/12/2013 11:27:11
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.0300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.0300E+02) = 

6.7065E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 09:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0626

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.87       26.  48.01   0.85  1.748E-02    59.54  35.920  1.035E-01 Am241 
63.44       11. 164.84   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.565E-01 Th234 
74.73       76.  24.73   0.86  3.070E-02
77.22      155.  13.54   0.86  3.254E-02
87.21       50.  36.53   0.45  3.887E-02
92.58       40.  50.11   0.88  4.199E-02    92.59   4.343  5.524E-01 Th234 

93.35   5.760  4.130E-01 U235  
93.35   4.100  5.802E-01 Ac228 
92.59   4.343  5.524E-01 Th234 
93.35   5.760  4.130E-01 U235  

92.58       40.  50.11   0.88  4.199E-02    92.59   4.343  5.524E-01 Th234 
93.35   5.760  4.130E-01 U235  
93.35   4.100  5.802E-01 Ac228 

92.59       34.  65.74   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.476E-01 U235  
93.35   4.100  4.883E-01 Ac228 

122.63       19.  87.17   0.91  5.000E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.377E-02 Eu154 

122.71       19.  88.47   0.91  5.016E-02   121.78  28.410  3.357E-02 Eu152 
123.07  40.400  2.360E-02 Eu154 

143.25        4. 421.31   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.611E-02 U235  

163.12       16. 100.14   0.95  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.549E-01 U235  

185.93       49.  34.52   0.97  4.883E-02   185.72  57.000  4.391E-02 U235  
186.21   3.555  7.047E-01 Ra226 

99 of 268



ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
185.72  57.000  4.391E-02 U235  

185.95       44.  40.36   0.97  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.302E-01 Ra226 

207.50        5. 288.42   0.99  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.901E-02 U235  

238.58      358.   7.02   0.80  4.342E-02   238.63  43.600  4.641E-01 Pb212 
241.99       53.  29.84   0.69  4.308E-02   242.00   7.268  4.245E-01 Pb214 
277.43       27.  51.66   0.90  3.969E-02   277.37   6.600  2.522E-01 Tl208 
295.22      119.  15.04   0.85  3.814E-02   295.22  18.414  4.224E-01 Pb214 
300.10       28.  41.88   1.09  3.774E-02   300.09   3.180  5.758E-01 Pb212 
338.31      105.  15.91   0.94  3.484E-02   338.32  11.400  6.566E-01 Ac228 
346.48       17.  47.18   1.13  3.443E-02   344.28  26.590  4.658E-02 Eu152 
351.98      228.   7.89   1.13  3.392E-02   351.93  35.600  4.621E-01 Pb214 
583.25      167.   9.82   1.14  2.388E-02   583.19  85.000  2.048E-01 Tl208 
609.34      160.  10.50   1.14  2.316E-02   609.31  45.490  3.778E-01 Bi214 
660.81        6. 127.71   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.33       42.  26.47   0.41  2.048E-02   727.33   6.650  7.659E-01 Bi212 
778.77        3. 254.92   1.53  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.61       10.  68.56   1.54  1.942E-02   785.37   1.110    PBC<MDA Bi212 
859.95       34.  29.91   0.93  1.821E-02   860.53  12.400  3.751E-01 Tl208 
911.26      108.  10.96   1.06  1.749E-02   911.20  26.200  5.875E-01 Ac228 
964.31       15.  71.77   1.69  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.12       56.  20.69   1.00  1.674E-02   968.96  15.900  5.206E-01 Ac228 
996.13        6. 116.62   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

1004.56        5. 132.26   1.72  1.631E-02  1004.72  17.860    PBC<MDA Eu154 
1120.58       35.  28.06   1.81  1.507E-02  1120.29  14.910  3.832E-01 Bi214 
1337.29        3. 123.94   1.98  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1460.77      483.   4.55   2.01  1.228E-02  1460.82  10.550  9.262E+00 K40   
1621.43        2. 193.24   2.18  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.65       26.  23.09   2.27  1.046E-02  1764.49  15.310  4.064E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.95    74.78       164.        51. 1.664E+03   77.82   0.750  -      s 
308.91    77.27       175.       139. 4.272E+03   34.02   0.956  -      s 
348.67    87.21       122.        50. 1.281E+03   73.05   0.448  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.35    57.87        66.        26.     0.010    96.03   0.845s
Th-234    253.62    63.44       168.        11.     0.004   329.69   0.849s
Th-234    370.17    92.59       231.        34.     0.013   131.48   0.879s
U-235     373.20    93.35       183.        40.     0.015   100.23   0.880D
Ac-228    373.20    93.35       183.        40.     0.015   100.23   0.880D
Eu-152    490.26   122.63       131.        19.     0.007   174.33   0.909s
Eu-154    490.61   122.71       133.        19.     0.007   176.94   0.911s
Pa-234    516.27   129.13        95.        -5.    -0.002   524.06   0.919s
U-235     572.74   143.25       116.         4.     0.001   842.63   0.932s
U-235     652.20   163.12       121.        16.     0.006   200.28   0.951s
U-235     743.39   185.93       120.        49.     0.018    69.04   0.974s
Ra-226    743.48   185.95       136.        44.     0.016    80.73   0.975s
U-235     829.62   207.50        87.         5.     0.002   576.84   0.994s
Pb-212    953.94   238.58       110.       354.     0.131    14.04   0.799 
Pb-214    967.54   241.99        97.        53.     0.020    59.69   0.691s
Tl-208   1109.26   277.43        62.        27.     0.010   103.32   0.897 
Pb-214   1180.40   295.22        72.       119.     0.044    30.07   0.849s
Pb-212   1199.94   300.10        63.        28.     0.010    83.76   1.088 
Ac-228   1352.73   338.31        58.       105.     0.039    31.82   0.940 
Eu-152   1385.39   346.48        24.        17.     0.006    94.36   1.131s
Pb-214   1407.40   351.98        39.       225.     0.083    15.79   1.130 
Tl-208   2332.34   583.25        29.       167.     0.062    19.64   1.139 
Bi-214   2436.67   609.34        47.       160.     0.059    21.00   1.144 
Cs-137   2642.54   660.81        26.         6.     0.002   255.43   1.427s
Eu-154   2895.34   724.01        52.       -11.    -0.004   199.45   1.482s
Bi-212   2908.62   727.33        24.        42.     0.016    52.94   0.412s
Eu-152   3114.38   778.77        33.         3.     0.001   509.84   1.531s
Bi-212   3141.75   785.61        19.        10.     0.004   137.12   1.536s
Tl-208   3439.13   859.95        19.        34.     0.013    59.82   0.935s
Eu-154   3495.89   874.14        30.        -2.    -0.001   769.11   1.611s
Pa-234   3533.60   883.57        29.        -2.    -0.001   776.10   1.620s
Ac-228   3644.39   911.26        10.       108.     0.040    21.91   1.059s
Pa-234   3779.74   945.09        24.        -2.    -0.001   851.33   1.673 
Eu-152   3856.61   964.31        47.        15.     0.005   143.54   1.687s
Ac-228   3875.87   969.12        24.        56.     0.021    41.37   1.005s
Eu-154   3983.93   996.13        19.         6.     0.002   233.25   1.714s
Eu-154   4017.64  1004.56        20.         5.     0.002   264.52   1.721s
Eu-152   4448.37  1112.22        34.        -7.    -0.003   253.04   1.807s
Bi-214   4481.81  1120.58        30.        35.     0.013    56.12   1.814s
Co-60    4682.14  1170.65        23.        -4.    -0.002   329.91   1.855s
Eu-154   5097.58  1274.48        23.        -2.    -0.001   723.43   1.933s
Co-60    5348.93  1337.29         7.         3.     0.001   247.88   1.976s
K-40     5843.04  1460.77         0.       483.     0.179     9.10   2.013 
Bi-212   6486.01  1621.43        10.         2.     0.001   386.48   2.180s
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.25  1764.65         5.        26.     0.010    46.19   2.274s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8237E-01                                      5.12E+12             
911.20 5.875E-01  (  3.913E-02 1.10E+01 2.62E+01 G  
968.96 5.206E-01  (  1.069E-01 2.07E+01 1.59E+01 G  
338.32 6.566E-01  (  1.110E-01 1.59E+01 1.14E+01 G  

Energy duplication    
93.35 5.802E-01 &   4.547E-01 5.01E+01 4.10E+00 XA 

Am-241   I   1.0349E-01                                      1.58E+05             
59.54 1.035E-01 ?(  7.477E-02 4.80E+01 3.59E+01 G  

Bi-212   N   8.2410E-01                                      5.12E+12             
727.33 7.659E-01  (  2.081E-01 2.65E+01 6.65E+00 G  
785.37 1.173E+00 ?(  1.178E+00 6.86E+01 1.11E+00 G  

1620.74 3.567E-01 -   1.072E+00 1.93E+02 1.51E+00 G  

Bi-214   N   3.8463E-01                                      5.84E+05             
609.31 3.778E-01  (P 3.756E-02 1.05E+01 4.55E+01 G  

1120.29 3.832E-01 ?(  1.410E-01 2.81E+01 1.49E+01 G  
1764.49 4.064E-01 ?(  8.242E-02 2.31E+01 1.53E+01 G  

Co-60    T   6.5953E-03                                      1.93E+03             
1332.49 6.595E-03 ?(  1.213E-02 1.24E+02 1.00E+02 G  
1173.23-7.455E-03 +   1.938E-02 1.65E+02 9.98E+01 G  

Cs-137   I   8.0260E-03                                      1.10E+04             
661.66 8.026E-03 ?(  1.600E-02 1.28E+02 8.50E+01 G  

Eu-152   I   5.7921E-02                                      4.94E+03             
344.28 4.658E-02 ?(  3.108E-02 4.72E+01 2.66E+01 G  
121.78 3.381E-02 ?(  4.686E-02 8.72E+01 2.84E+01 G  
778.90 3.226E-02 ?(  1.323E-01 2.55E+02 1.30E+01 G  
964.08 1.489E-01  (  1.639E-01 7.18E+01 1.45E+01 G  

1112.08-8.407E-02 -   1.671E-01 1.27E+02 1.34E+01 G  
1408.01 2.019E-03 %   1.086E-01 3.27E+03 2.09E+01 G  

Eu-154   I   2.8633E-02                                      3.14E+03             
873.18-2.342E-02 ?(  1.459E-01 3.85E+02 1.22E+01 G  
123.07 2.360E-02  (  3.323E-02 8.85E+01 4.04E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-9.993E-03 +   5.834E-02 3.62E+02 3.49E+01 G  
723.30-6.519E-02 +   1.020E-01 9.97E+01 2.00E+01 G  

1004.72 4.388E-02 ?(  9.010E-02 1.32E+02 1.79E+01 G  
996.25 8.240E-02 ?(  1.477E-01 1.17E+02 1.05E+01 G  

K-40     N   9.2620E+00                                      4.57E+11             
1460.82 9.262E+00  (  4.468E-02 4.55E+00 1.06E+01 G  

Pa-234   N  -1.4283E-02                                      1.63E+12             
131.30-1.428E-02 ?(  6.081E-02 2.62E+02 1.82E+01 G  
569.50 0.000E+00 +   1.603E-01 1.00E+03 9.30E+00 G  
946.00-1.802E-02 +   1.242E-01 4.26E+02 1.35E+01 G  
880.52-1.979E-03 %   1.503E-01 4.62E+03 1.05E+01 G  
883.24-2.844E-02 &   1.788E-01 3.88E+02 9.70E+00 G  

Pb-212   N   4.6413E-01                                      5.12E+12             
238.63 4.641E-01  (P 3.210E-02 7.02E+00 4.36E+01 G  
300.09 5.758E-01 + P 3.819E-01 4.19E+01 3.18E+00 G  

Pb-214   N   4.4569E-01                                      5.84E+05             
351.93 4.621E-01  (P 3.007E-02 7.89E+00 3.56E+01 G  
295.22 4.224E-01 *(P 6.971E-02 1.50E+01 1.84E+01 G  
242.00 4.245E-01  (P 1.816E-01 2.98E+01 7.27E+00 G  

Ra-226   N   6.3016E-01                                      5.84E+05             
186.21 6.302E-01 ?(  3.887E-01 4.04E+01 3.56E+00 G  

Th-234   N   4.1471E-01                                      1.63E+12             
63.30 3.565E-01 ?(  9.524E-01 1.65E+02 3.75E+00 G  
92.59 4.649E-01 ?(  4.861E-01 6.57E+01 4.34E+00 G  

Tl-208   N   2.0826E-01                                      5.12E+12             
583.19 2.048E-01  (  1.525E-02 9.82E+00 8.50E+01 G  
277.37 2.522E-01  (  1.745E-01 5.17E+01 6.60E+00 G  
860.53 3.751E-01 +   1.114E-01 2.99E+01 1.24E+01 G  

U-235    N   4.7565E-02                                      2.57E+11             
143.77 1.611E-02 &(  1.109E-01 4.21E+02 1.09E+01 G  
205.32 4.901E-02 &(  2.299E-01 2.88E+02 5.02E+00 G  
163.36 1.549E-01 ?(  2.475E-01 1.00E+02 5.08E+00 G  
185.72 4.391E-02 ?(  2.274E-02 3.45E+01 5.70E+01 G  

Energy duplication    
93.35 4.130E-01 &   3.236E-01 5.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.87        66.        26.     0.010    96.03   1.035E-01   
Th-234      63.44       168.        11.     0.004   329.69   3.565E-01   
Th-234      92.59       231.        34.     0.013   131.48   4.649E-01   
U-235       93.35       183.        40.     0.015   100.23   4.130E-01   
Eu-152     122.63       131.        19.     0.007   174.33   3.381E-02   
Eu-154     122.71       133.        19.     0.007   176.94   2.360E-02   
Pa-234     129.13        95.        -5.    -0.002   524.06  -1.428E-02   
U-235      143.25       116.         4.     0.001   842.63   1.611E-02   
U-235      163.12       121.        16.     0.006   200.28   1.549E-01   
U-235      185.93       120.        49.     0.018    69.04   4.391E-02   
U-235      207.50        87.         5.     0.002   576.84   4.901E-02   
Eu-152     346.48        24.        17.     0.006    94.36   4.658E-02   
Cs-137     660.81        26.         6.     0.002   255.43   8.026E-03   
Eu-154     724.01        52.       -11.    -0.004   199.45  -6.519E-02   
Eu-152     778.77        33.         3.     0.001   509.84   3.226E-02   
Eu-154     874.14        30.        -2.    -0.001   769.11  -2.342E-02   
Pa-234     883.57        29.        -2.    -0.001   776.10  -2.844E-02   
Pa-234     945.09        24.        -2.    -0.001   851.33  -1.802E-02   
Eu-152     964.31        47.        15.     0.005   143.54   1.489E-01   
Eu-154     996.13        19.         6.     0.002   233.25   8.240E-02   
Eu-154    1004.56        20.         5.     0.002   264.52   4.388E-02   
Eu-152    1112.22        34.        -7.    -0.003   253.04  -8.407E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 12:12:20
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130412_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1170.65        23.        -4.    -0.002   329.91  -7.455E-03   
Eu-154    1274.48        23.        -2.    -0.001   723.43  -9.993E-03   
Co-60     1337.29         7.         3.     0.001   247.88   6.595E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8237E-01    5.8237E-01   1.0988E-01    1.1771E-01  3.913E-02
Am-241 #     1.0347E-01    1.0349E-01   9.9383E-02    9.9672E-02  7.477E-02
Bi-212       8.2410E-01    8.2410E-01   4.3629E-01    4.3832E-01  2.081E-01
Bi-214       3.8461E-01    3.8463E-01   8.3452E-02    8.5265E-02  3.756E-02
Co-60  #A    6.5032E-03    6.5953E-03   1.6349E-02    1.6352E-02  1.213E-02
Cs-137 #A    8.0062E-03    8.0260E-03   2.0500E-02    2.0504E-02  1.600E-02
Eu-152 #     5.7604E-02    5.7921E-02   5.4655E-02    5.4755E-02  3.108E-02
Eu-154 #A    2.8387E-02    2.8633E-02   5.0663E-02    5.0685E-02  1.459E-01
K-40         9.2620E+00    9.2620E+00   8.4288E-01    9.6290E-01  4.468E-02
Pa-234 #A   -1.4283E-02   -1.4283E-02   7.4851E-02    7.4936E-02  6.081E-02
Pb-212       4.6413E-01    4.6413E-01   6.6023E-02    7.6370E-02  3.210E-02
Pb-214       4.4567E-01    4.4569E-01   7.1499E-02    7.5681E-02  3.007E-02
Ra-226 #     6.3013E-01    6.3016E-01   5.0872E-01    5.1051E-01  3.887E-01
Th-234 #A    4.1471E-01    4.1471E-01   5.4526E-01    5.4667E-01  9.524E-01
Tl-208       2.0826E-01    2.0826E-01   4.0912E-02    4.3064E-02  1.525E-02
U-235  #A    4.7565E-02    4.7565E-02   3.2840E-02    3.2982E-02  1.109E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.280E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2801388E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/08/13 13:16                
Type:            LCS                           Analyzed:        04/10/13 10:05                
Lab ID:          QC679049                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196120                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.3                 0.418     94.3   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243754 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503144439005.2                                                  
File          : 1_20130410_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679049                                                         
Matrix        : Soil                                                             
Batch         : 196120                                                           
Time          : 10-APR-2013 10:05                                                
Sample Amount : 304 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.18 %                                                           
Cal           : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.27  94    54-146  .41807        .69701        u    

u=use  

Page 1 of 1                                                                                                           1503144439005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679049, 196120, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/8/2013 13:16            Live Time: 2700   sec

Acquisition Time: 4/10/2013 10:05:33        Real Time: 2705   sec
Analysis Time: 4/10/2013 10:50           Dead Time: 0.18   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.876E-01      2.747E-01      2.806E-01      1.503E-01
Am-241    #AB   -1.168E-01      4.270E-01      4.271E-01      3.494E-01
Bi-212    #      9.288E-01      6.833E-01      6.850E-01      5.059E-01
Bi-214           1.227E+01      4.181E-01      6.970E-01      8.946E-02
Co-60      AB    1.753E-02      2.172E-02      2.173E-02      4.904E-02
Cs-137           1.106E-01      6.812E-02      6.830E-02      4.108E-02
Eu-152    #      5.043E-01      1.434E-01      1.463E-01      1.652E-01
Eu-154    #AB    4.931E-02      1.121E-01      1.121E-01      3.097E-01
K-40             9.904E+00      1.267E+00      1.362E+00      4.205E-01
Pa-234    #AB    7.546E-02      1.579E-01      1.590E-01      2.225E-01
Pb-212           6.250E-01      1.471E-01      1.559E-01      9.345E-02
Pb-214           1.414E+01      4.300E-01      8.969E-01      1.149E-01
Ra-226           1.517E+01      1.953E+00      2.207E+00      1.157E+00
Th-234    #AB    8.772E-01      3.586E+00      3.587E+00      2.937E+00
Tl-208           2.577E-01      8.737E-02      8.894E-02      4.611E-02
U-235     #      7.635E-01      9.897E-02      1.105E-01      4.026E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.647E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 10:50:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_005.An1               

Sample description                                             
QC679049, 196120, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130410_005.An1

Acquisition information
Start time:                 4/10/2013 10:05:33
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0400E+02) = 

8.8905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/8/2013 13:16:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1009

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.94      170.  17.74   1.20  0.000E+00
46.67       56.  55.08   0.62  5.285E-03
63.16       21. 204.41   0.85  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.772E-01 Th234 
74.72      853.   5.65   0.86  3.066E-02
77.18     1455.   3.63   0.87  3.248E-02
79.62      120.  29.39   0.87  3.418E-02
87.24      524.   7.90   0.88  3.887E-02
90.09      208.  17.18   0.88  4.039E-02
92.33        5. 848.75   0.88  4.163E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  9.464E-02 Th234 
93.35   5.760  7.075E-02 U235  

94.70       14. 269.65   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  2.609E-01 Ac228 

94.70       14. 269.65   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  2.609E-01 Ac228 

124.05       33. 113.66   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
143.64       18. 237.61   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.034E-01 U235  
186.12      799.   6.44   1.07  4.879E-02   185.72  57.000  9.449E-01 U235  

186.21   3.555  1.516E+01 Ra226 
185.72  57.000  9.449E-01 U235  

206.03       58.  64.39   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.126E-01 U235  

220.08       21. 106.77   0.64  4.533E-02
228.34        7. 289.33   0.00  4.448E-02
238.54      391.   8.98   1.03  4.343E-02   238.63  43.600  6.712E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.90     1310.   3.55   1.03  4.309E-02   242.00   7.268  1.375E+01 Pb214 
277.20       21. 154.87   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.18     3011.   2.11   1.12  3.815E-02   295.22  18.414  1.411E+01 Pb214 
338.26      103.  29.33   0.64  3.485E-02   338.32  11.400  8.572E-01 Ac228 
351.97     5197.   1.52   1.18  3.392E-02   351.93  35.600  1.416E+01 Pb214 
583.41      151.  16.95   1.29  2.387E-02   583.19  85.000  2.453E-01 Tl208 
609.44     3937.   1.70   1.45  2.316E-02   609.31  45.490  1.229E+01 Bi214 
660.99       62.  30.80   0.73  2.188E-02   661.66  84.990  1.106E-01 Cs137 
665.52      119.  15.38   1.25  2.179E-02
726.71       38.  36.79   1.49  2.048E-02   727.33   6.650  9.288E-01 Bi212 

727.33   6.650  9.288E-01 Bi212 
768.34      391.   7.38   1.31  1.972E-02
785.82      116.  14.48   1.54  1.942E-02   785.37   1.110  1.771E+01 Bi212 

785.37   1.110  1.771E+01 Bi212 
806.24       96.  17.32   0.48  1.906E-02
860.61       23.  63.00   1.60  1.821E-02   860.53  12.400  3.408E-01 Tl208 
876.65        2. 645.38   1.61  1.803E-02   873.18  12.170    PBC<MDA Eu154 
881.16       15. 104.65   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.21      105.  18.87   1.82  1.749E-02   911.20  26.200  7.573E-01 Ac228 
964.30       35.  46.39   1.69  1.680E-02   964.08  14.500  4.704E-01 Eu152 

968.96  15.900  4.286E-01 Ac228 
964.08  14.500  4.704E-01 Eu152 

964.58       11. 137.88   1.69  1.674E-02   964.08  14.500    PBC<MDA Eu152 
968.96  15.900  1.357E-01 Ac228 

1111.96        5. 256.56   1.81  1.515E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  8.279E-02 Eu152 

1120.41      832.   3.95   1.75  1.507E-02  1120.29  14.910  1.220E+01 Bi214 
1173.06       21.  61.95   1.85  1.456E-02  1173.23  99.850  4.775E-02 Co60  
1275.14        7. 170.15   1.93  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1408.28      118.  14.22   2.03  1.265E-02  1408.01  20.850  1.481E+00 Eu152 

1408.01  20.850  1.481E+00 Eu152 
1460.97      390.   6.40   2.01  1.228E-02  1460.82  10.550  9.904E+00 K40   
1509.35      134.  14.77   0.81  1.195E-02
1620.13        2. 395.29   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  4.154E-01 Bi212 
1764.61      827.   3.57   2.19  1.046E-02  1764.49  15.310  1.700E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

103.67    25.94       308.       170. 0.000E+00   35.47   1.196 TH-231  s 
186.57    46.67       428.        56. 1.062E+04  110.15   0.618 PB-210  s 
298.76    74.73      1016.       650. 2.118E+04   16.54   0.885  -        
308.61    77.19       920.      1177. 3.625E+04    9.47   0.848  -        
318.35    79.63       642.        86. 2.516E+03   90.02   0.736 TH-227  s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
348.73    87.22       724.       538. 1.385E+04   17.73   1.223  -      s 
360.11    90.07       593.       180. 4.457E+03   41.06   0.660  -       M
880.00   220.08       251.        21. 4.610E+02  213.55   0.641  -       c
913.00   228.34       224.         7. 1.574E+02  578.67   0.000  -       c

2661.49   665.52        72.       119. 5.462E+03   30.76   1.246 BI-214   M
3072.78   768.34       113.       391. 1.983E+04   14.76   1.312 BI-214   M
3224.40   806.24        65.        96. 5.046E+03   34.64   0.475 BI-214  sM
6037.78  1509.35        46.       134. 1.121E+04   29.54   0.813 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.34    59.12       817.       -22.    -0.008   365.64   0.847s
Th-234    252.51    63.16       911.        21.     0.008   408.82   0.851s
Th-234    369.15    92.33       970.         5.     0.002  1697.50   0.882s
U-235     373.23    93.35       669.        14.     0.005   539.31   0.882D
Ac-228    373.23    93.35       669.        14.     0.005   539.31   0.882D
Eu-152    488.83   122.26       783.       -21.    -0.008   371.59   0.912s
Eu-154    495.96   124.05       689.        33.     0.012   227.32   0.913s
Pa-234    522.52   130.69       723.        -9.    -0.003   856.97   0.921s
U-235     574.33   143.64       867.        18.     0.007   475.23   0.934s
U-235     654.31   163.65       791.       -16.    -0.006   497.88   0.954s
U-235     744.33   186.16       803.       749.     0.277    12.96   0.977 
Ra-226    744.18   186.12       683.       799.     0.296    12.88   1.066 
U-235     823.81   206.03       670.        58.     0.022   128.78   0.996s
Pb-212    953.83   238.55       532.       359.     0.133    23.23   1.021 
Pb-214    967.27   241.91       543.      1344.     0.498     7.94   1.127 
Tl-208   1108.40   277.20       508.        21.     0.008   309.75   1.068s
Pb-214   1180.31   295.18       350.      3009.     1.115     4.23   1.116 
Ac-228   1352.57   338.26       292.       103.     0.038    58.66   0.637s
Eu-152   1376.61   344.27       385.        -9.    -0.003   655.41   1.134s
Pb-214   1407.42   351.97       327.      5193.     1.923     3.04   1.175 
Pa-234   2275.00   568.89       197.       -20.    -0.007   202.34   1.346s
Tl-208   2333.07   583.41       149.       151.     0.056    33.91   1.295 
Bi-214   2437.18   609.44       151.      3932.     1.456     3.40   1.452 
Cs-137   2643.39   660.99        99.        62.     0.023    61.61   0.729s
Eu-154   2895.24   723.95       177.       -29.    -0.011   134.56   1.484s
Bi-212   2906.24   726.71        81.        38.     0.014    73.57   1.487s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3114.53   778.77        90.        -4.    -0.002   662.28   1.532s
Bi-212   3142.71   785.82        83.       116.     0.043    28.95   1.537 
Tl-208   3441.90   860.61        97.        23.     0.009   125.99   1.602 
Eu-154   3506.09   876.65        77.         2.     0.001  1290.76   1.612s
Pa-234   3524.12   881.16       114.        15.     0.006   209.30   1.618s
Pa-234   3532.43   883.24       132.       -11.    -0.004   295.73   1.620s
Ac-228   3644.34   911.21        81.       105.     0.039    37.74   1.824 
Pa-234   3779.60   945.02        80.        -2.    -0.001  1317.92   1.673s
Eu-152   3856.75   964.30       112.        35.     0.013    92.78   1.687s
Ac-228   3857.88   964.58       109.        11.     0.004   275.75   1.691s
Eu-154   3992.23   998.16       105.        -4.    -0.001   801.78   1.714s
Eu-154   4022.74  1005.79       108.        -8.    -0.003   368.16   1.720s
Eu-152   4447.54  1111.96        83.         5.     0.002   513.13   1.805s
Bi-214   4481.32  1120.41        64.       832.     0.308     7.90   1.752 
Co-60    4691.99  1173.06        73.        21.     0.008   123.90   1.853 
Eu-154   5100.47  1275.14        73.         7.     0.003   340.31   1.929s
Co-60    5329.34  1332.33        70.        -5.    -0.002   478.82   1.971s
Eu-152   5633.26  1408.28        82.       118.     0.044    28.44   2.025 
K-40     5844.15  1460.97        50.       390.     0.144    12.80   2.007 
Bi-212   6481.15  1620.13        35.         2.     0.001   790.58   2.170s
Bi-214   7059.46  1764.61         8.       827.     0.306     7.14   2.193 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8758E-01                                      5.12E+12             
911.20 7.573E-01  (  1.503E-01 1.89E+01 2.62E+01 G  
968.96 1.357E-01 -   3.008E-01 1.38E+02 1.59E+01 G  
338.32 8.572E-01  (  3.298E-01 2.93E+01 1.14E+01 G  

Energy duplication    
93.35 2.609E-01 -   1.153E+00 2.70E+02 4.10E+00 XA 

Am-241   I  -1.1678E-01                                      1.58E+05             
59.54-1.168E-01 ?(  3.494E-01 1.83E+02 3.59E+01 G  

Bi-212   N   9.2876E-01                                      5.12E+12             
727.33 9.288E-01 &(  5.059E-01 3.68E+01 6.65E+00 G  
785.37 1.771E+01 +   3.240E+00 1.45E+01 1.11E+00 G  

1620.74 4.154E-01 &   2.665E+00 3.95E+02 1.51E+00 G  

Bi-214   N   1.2265E+01                                      5.84E+05             
609.31 1.229E+01  (P 8.946E-02 1.70E+00 4.55E+01 G  

1120.29 1.220E+01  (  2.728E-01 3.95E+00 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 1.700E+01 +   1.389E-01 3.57E+00 1.53E+01 G  

Co-60    T   1.7529E-02                                      1.93E+03             
1332.49-1.265E-02 ?(  4.904E-02 2.39E+02 1.00E+02 G  
1173.23 4.775E-02  (  4.559E-02 6.20E+01 9.98E+01 G  

Cs-137   I   1.1057E-01                                      1.10E+04             
661.66 1.106E-01  (  4.108E-02 3.08E+01 8.50E+01 G  

Eu-152   I   5.0428E-01                                      4.94E+03             
344.28-3.076E-02 &(  1.652E-01 3.28E+02 2.66E+01 G  
121.78-4.994E-02 +   1.518E-01 1.86E+02 2.84E+01 G  
778.90-5.356E-02 &   2.890E-01 3.31E+02 1.30E+01 G  
964.08 4.704E-01 ?(  3.345E-01 4.64E+01 1.45E+01 G  

1112.08 8.279E-02 &(  3.447E-01 2.57E+02 1.34E+01 G  
1408.01 1.481E+00 ?(  2.645E-01 1.42E+01 2.09E+01 G  

Eu-154   I   4.9305E-02                                      3.14E+03             
873.18 2.931E-02 &(  3.097E-01 6.45E+02 1.22E+01 G  
123.07 5.410E-02 ?(  1.001E-01 1.14E+02 4.04E+01 G  

1274.43 5.073E-02 ?(  1.388E-01 1.70E+02 3.49E+01 G  
723.30-2.337E-01 +   2.491E-01 6.73E+01 2.00E+01 G  

1004.72-9.240E-02 &   2.751E-01 1.84E+02 1.79E+01 G  
996.25-7.021E-02 +   4.598E-01 4.01E+02 1.05E+01 G  

K-40     N   9.9040E+00                                      4.57E+11             
1460.82 9.904E+00  (  4.205E-01 6.40E+00 1.06E+01 G  

Pa-234   N   7.5455E-02                                      1.63E+12             
131.30-3.161E-02 ?(  2.225E-01 4.28E+02 1.82E+01 G  
569.50-2.930E-01 +   4.764E-01 1.01E+02 9.30E+00 G  
946.00-2.770E-02 +   2.989E-01 6.59E+02 1.35E+01 G  
880.52 2.610E-01 ?(  4.361E-01 1.05E+02 1.05E+01 G  
883.24-2.130E-01 +   5.083E-01 1.48E+02 9.70E+00 G  

Pb-212   N   6.2502E-01                                      5.12E+12             
238.63 6.250E-01  (P 9.345E-02 1.16E+01 4.36E+01 G  
300.09-4.157E-02 % P 1.066E+00 3.26E+04 3.18E+00 G  

Pb-214   N   1.4142E+01                                      5.84E+05             
351.93 1.416E+01  (P 1.149E-01 1.52E+00 3.56E+01 G  
295.22 1.411E+01  (P 2.042E-01 2.11E+00 1.84E+01 G  
242.00 1.414E+01  (P 5.709E-01 3.97E+00 7.27E+00 G  

Ra-226   N   1.5165E+01                                      5.84E+05             
186.21 1.516E+01  (  1.157E+00 6.44E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   8.7724E-01                                      1.63E+12             
63.30 8.772E-01 ?(  2.937E+00 2.04E+02 3.75E+00 G  
92.59 9.464E-02 -   1.322E+00 8.49E+02 4.34E+00 G  

Tl-208   N   2.5768E-01                                      5.12E+12             
583.19 2.453E-01  (  4.611E-02 1.70E+01 8.50E+01 G  
277.37 2.613E-01 ?(  6.601E-01 1.55E+02 6.60E+00 G  
860.53 3.408E-01  (  3.341E-01 6.30E+01 1.24E+01 G  

U-235    N   7.6353E-01                                      2.57E+11             
143.77 1.034E-01 ?(  4.026E-01 2.38E+02 1.09E+01 G  
205.32 8.126E-01 &(  8.440E-01 6.44E+01 5.02E+00 G  
163.36-2.056E-01 +   8.390E-01 2.49E+02 5.08E+00 G  
185.72 8.859E-01  (  7.813E-02 6.48E+00 5.70E+01 G  

Energy duplication    
93.35 1.857E-01 &   8.208E-01 2.70E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12       817.       -22.    -0.008   365.64  -1.168E-01   
Th-234      63.16       911.        21.     0.008   408.82   8.772E-01   
Th-234      92.33       970.         5.     0.002  1697.50   9.464E-02   
U-235       93.35       669.        14.     0.005   539.31   1.857E-01   
Eu-152     122.26       783.       -21.    -0.008   371.59  -4.994E-02   
Eu-154     124.05       689.        33.     0.012   227.32   5.410E-02   
Pa-234     130.69       723.        -9.    -0.003   856.97  -3.161E-02   
U-235      143.64       867.        18.     0.007   475.23   1.034E-01   
U-235      163.65       791.       -16.    -0.006   497.88  -2.056E-01   
U-235      186.16       803.       749.     0.277    12.96   8.859E-01   
U-235      206.03       670.        58.     0.022   128.78   8.126E-01   
Eu-152     344.27       385.        -9.    -0.003   655.41  -3.076E-02   
Pa-234     568.89       197.       -20.    -0.007   202.34  -2.930E-01   
Eu-154     723.95       177.       -29.    -0.011   134.56  -2.337E-01   
Bi-212     726.71        81.        38.     0.014    73.57   9.288E-01   
Eu-152     778.77        90.        -4.    -0.002   662.28  -5.356E-02   
Bi-212     785.82        83.       116.     0.043    28.95   1.771E+01   
Eu-154     876.65        77.         2.     0.001  1290.76   2.931E-02   
Pa-234     881.16       114.        15.     0.006   209.30   2.610E-01   
Pa-234     883.24       132.       -11.    -0.004   295.73  -2.130E-01   
Pa-234     945.02        80.        -2.    -0.001  1317.92  -2.770E-02   
Eu-152     964.30       112.        35.     0.013    92.78   4.704E-01   
Eu-154     998.16       105.        -4.    -0.001   801.78  -7.021E-02   
Eu-154    1005.79       108.        -8.    -0.003   368.16  -9.240E-02   
Eu-152    1111.96        83.         5.     0.002   513.13   8.279E-02   
Eu-154    1275.14        73.         7.     0.003   340.31   5.073E-02   
Eu-152    1408.28        82.       118.     0.044    28.44   1.481E+00   
Bi-212    1620.13        35.         2.     0.001   790.58   4.154E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8758E-01    7.8758E-01   2.7469E-01    2.8056E-01  1.503E-01
Am-241 #A   -1.1676E-01   -1.1678E-01   4.2698E-01    4.2707E-01  3.494E-01
Bi-212 #     9.2876E-01    9.2876E-01   6.8332E-01    6.8497E-01  5.059E-01
Bi-214       1.2265E+01    1.2265E+01   4.1807E-01    6.9701E-01  8.946E-02
Co-60   A    1.7323E-02    1.7529E-02   2.1719E-02    2.1733E-02  4.904E-02
Cs-137       1.1034E-01    1.1057E-01   6.8117E-02    6.8302E-02  4.108E-02
Eu-152 #C    5.0196E-01    5.0428E-01   1.4340E-01    1.4628E-01  1.652E-01
Eu-154 #A    4.8949E-02    4.9305E-02   1.1208E-01    1.1211E-01  3.097E-01
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K-40         9.9040E+00    9.9040E+00   1.2674E+00    1.3617E+00  4.205E-01
Pa-234 #A    7.5455E-02    7.5455E-02   1.5793E-01    1.5904E-01  2.225E-01
Pb-212       6.2502E-01    6.2502E-01   1.4706E-01    1.5588E-01  9.345E-02
Pb-214       1.4142E+01    1.4142E+01   4.2997E-01    8.9694E-01  1.149E-01
Ra-226       1.5164E+01    1.5165E+01   1.9527E+00    2.2070E+00  1.157E+00
Th-234 #A    8.7724E-01    8.7724E-01   3.5863E+00    3.5873E+00  2.937E+00
Tl-208       2.5768E-01    2.5768E-01   8.7373E-02    8.8943E-02  4.611E-02
U-235  #C    7.6353E-01    7.6353E-01   9.8974E-02    1.1048E-01  4.026E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     5.326E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 5.3257263E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243754                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/08/13 13:19                
Lab ID:          QC679048                      Analyzed:        04/10/13 12:37                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196120                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00134 U       0.0781         0.0642           0.9     
Bismuth-212                           0 U             0.163          0.293                    
Bismuth-214                          -0.00690 U       0.0645         0.0334                   
Cesium-137                            0 U             0.0110         0.0184           0.07    
Cobalt-60                            -0.00860 U       0.0262         0.0202           0.03    
Europium-152                          0 U             0.0226         0.0361           0.1     
Europium-154                          0.0427 U        0.0629         0.112            0.2     
Lead-212                              0.0293          0.0307         0.0235                   
Lead-214                              0.0143 U        0.0331         0.0275                   
Potassium-40                         -0.315 U         0.871          0.274                    
Protactinium-234                      0.0270 U        0.0304         0.0539                   
Radium-226 (By Bismuth-214)          -0.00690 U       0.0645         0.0334           0.2     
Thallium-208                          0.00617 U       0.0233         0.0139                   
Thorium-232 (By Actinium-228)         0.0280 U        0.0570         0.0544           0.9     
Thorium-234                           0.263 U         0.622          0.479                    
Uranium-235                           0.0437 U        0.0829         0.0797           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243754 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC679048                                                       

Seqnum : 1513144453007.2                               Matrix        : Soil                                                           

File   : 2_20130410_007                                Batch         : 196120                       Time      : 10-APR-2013 12:37     

Cal    : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.00134       0.0642  0.9   .078135       .078135       u     
Bismuth-212                     0             0.293         .16346        .16347        u     
Bismuth-214                     -0.00690      0.0334        .06452        .064521       u     
Cesium-137                      0             0.0184  0.07  .010968       .010968       u     
Cobalt-60                       -0.00860      0.0202  0.03  .026207       .02621        u     
Europium-152                    0             0.0361  0.1   .02256        .02256        u     
Europium-154                    0.0427        0.112   0.2   .062873       .062913       u     
Lead-212                        0.0293        0.0235        .030692       .030787       u     
Lead-214                        0.0143        0.0275        .033084       .033094       u     
Potassium-40                    -0.315        0.274         .87135        .8715         u     
Protactinium-234                0.0270        0.0539        .030395       .03113        u     
Radium-226 (By Bismuth-214)     -0.00690      0.0334  0.2   .06452        .064521       u     
Thallium-208                    0.00617       0.0139        .023335       .023338       u     
Thorium-232 (By Actinium-228)   0.0280        0.0544  0.9   .056998       .057034       u     
Thorium-234                     0.263         0.479         .6221         .6226         u     
Uranium-235                     0.0437        0.0797  0.18  .08286        .082908       u     

u=use  

Page 1 of 1                                                                                                           1513144453007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679048, 196120, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/8/2013 13:19            Live Time: 2700   sec

Acquisition Time: 4/10/2013 12:37:03        Real Time: 2702   sec
Analysis Time: 4/10/2013 13:22           Dead Time: 0.08   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.800E-02      5.700E-02      5.703E-02      5.440E-02
Am-241    #AB    1.338E-03      7.813E-02      7.813E-02      6.420E-02
Bi-212    #AB    0.000E+00      1.635E-01      1.635E-01      2.926E-01
Bi-214    #AB   -6.902E-03      6.452E-02      6.452E-02      3.342E-02
Co-60     #AB   -8.601E-03      2.621E-02      2.621E-02      2.022E-02
Cs-137    #AB    0.000E+00      1.097E-02      1.097E-02      1.843E-02
Eu-152    #AB    0.000E+00      2.256E-02      2.256E-02      3.612E-02
Eu-154    #AB    4.271E-02      6.287E-02      6.291E-02      1.118E-01
K-40      #AB   -3.148E-01      8.714E-01      8.715E-01      2.738E-01
Pa-234    #AB    2.701E-02      3.039E-02      3.113E-02      5.388E-02
Pb-212    #      2.926E-02      3.069E-02      3.079E-02      2.345E-02
Pb-214    #AB    1.432E-02      3.308E-02      3.309E-02      2.747E-02
Ra-226    #AB   -6.268E-03      2.401E-01      2.401E-01      1.969E-01
Th-234    #AB    2.625E-01      6.221E-01      6.226E-01      4.790E-01
Tl-208    #AB    6.168E-03      2.333E-02      2.334E-02      1.392E-02
U-235     #AB    4.375E-02      8.286E-02      8.291E-02      7.969E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.551E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 13:22:12
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

Sample description                                             
QC679048, 196120, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130410_007.An1

Acquisition information
Start time:                 4/10/2013 12:37:03
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/8/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.24    62.99        19.         6.     0.002   236.98   0.866s
Ac-228    372.58    93.35        35.        -4.    -0.001   476.89   0.893D
U-235     372.58    93.35        35.        -4.    -0.001   476.89   0.893D
Eu-152    483.55   121.12        33.        -3.    -0.001   528.09   0.918s
Eu-154    491.33   123.06        43.        -3.    -0.001   740.28   0.919s
Pa-234    525.38   131.58        41.        -6.    -0.002   295.45   0.926s
U-235     578.61   144.90        33.         3.     0.001   552.55   0.937 
U-235     657.16   164.55        23.         8.     0.003   189.41   0.955s
U-235     741.50   185.65        33.        -2.    -0.001   846.78   0.974s
U-235     817.39   204.64        31.        -5.    -0.002   318.79   0.991s
Pb-212    952.61   238.46        34.        17.     0.006    77.71   1.020s
Pb-214    966.23   241.87        34.        -4.    -0.001  1155.32   1.023s
Pb-212   1200.13   300.38        27.        -3.    -0.001   740.54   1.074s
Ac-228   1354.64   339.02        27.        -1.     0.000  1914.14   1.107s
Pb-214   1407.48   352.24        19.         5.     0.002   109.31   1.118s
Pa-234   2276.93   569.65        15.        -3.    -0.001   436.22   1.302s
Tl-208   2329.47   582.79        14.         2.     0.001   444.89   1.313s
Bi-214   2433.97   608.91        22.        -2.    -0.001   209.34   1.335s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2891.58   723.30        15.        -2.    -0.001   469.99   1.429s
Eu-152   3114.56   779.04        15.        -1.     0.000  1440.81   1.474s
Tl-208   3443.18   861.16        10.         1.     0.001   612.10   1.540s
Eu-154   3489.36   872.70        11.         2.     0.001   457.62   1.550s
Pa-234   3520.58   880.50        13.        -3.    -0.001   321.41   1.556s
Pa-234   3536.73   884.54         3.         7.     0.002   112.53   1.558s
Ac-228   3644.51   911.47        11.         3.     0.001   314.45   1.580s
Pa-234   3775.92   944.31         9.         1.     0.000  1195.93   1.608s
Ac-228   3877.46   969.68         6.         3.     0.001   258.57   1.626s
Eu-154   3983.17   996.09         5.         5.     0.002   147.21   1.647s
Eu-154   4017.40  1004.64         8.         2.     0.001   516.60   1.654s
Eu-152   4455.43  1114.07        13.        -4.    -0.001   282.75   1.738s
Bi-214   4482.34  1120.79        13.        -4.    -0.001   531.36   1.744s
Co-60    4695.84  1174.12         7.         1.     0.000   945.57   1.785s
Eu-154   5096.77  1274.25        10.        -2.    -0.001   509.85   1.862s
Co-60    5327.02  1331.75        13.        -4.    -0.001   304.70   1.905s
K-40     5843.20  1460.62        23.       -13.    -0.005   109.88   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8001E-02                                      5.12E+12             
911.20 2.246E-02 &(  5.440E-02 1.57E+02 2.62E+01 G  
968.96 3.712E-02 ?(  7.100E-02 1.29E+02 1.59E+01 G  
338.32-6.321E-03 -   9.896E-02 9.57E+02 1.14E+01 G  

Energy duplication    
93.35-7.129E-02 +   2.731E-01 2.38E+02 4.10E+00 XA 

Am-241   I   1.3375E-03                                      1.58E+05             
59.54 1.338E-03 &(  6.420E-02 2.92E+03 3.59E+01 G  

Bi-214   N  -6.9023E-03                                      5.84E+05             
609.31-6.902E-03 ?(P 3.342E-02 1.05E+02 4.55E+01 G  

1120.29-5.482E-02 + P 1.203E-01 2.66E+02 1.49E+01 G  
1764.49-9.212E-02 % P 9.980E-02 1.00E+03 1.53E+01 G  

Co-60    T  -8.6009E-03                                      1.93E+03             
1332.49-8.601E-03 ?(  2.022E-02 1.52E+02 1.00E+02 G  
1173.23 1.774E-03 +   1.342E-02 4.73E+02 9.98E+01 G  

Eu-154   I   4.2709E-02                                      3.14E+03             
873.18 3.111E-02 &(  1.118E-01 2.29E+02 1.22E+01 G  
123.07-4.248E-03 -   2.553E-02 3.70E+02 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-1.254E-02 +   5.044E-02 2.55E+02 3.49E+01 G  
723.30-1.922E-02 +   7.162E-02 2.35E+02 2.00E+01 G  

1004.72 1.754E-02 &(  7.102E-02 2.58E+02 1.79E+01 G  
996.25 9.897E-02 ?(  9.683E-02 7.36E+01 1.05E+01 G  

K-40     N  -3.1475E-01                                      4.57E+11             
1460.82-3.147E-01 ?(P 2.738E-01 5.49E+01 1.06E+01 G  

Pa-234   N   2.7011E-02                                      1.63E+12             
131.30-2.298E-02 ?(  5.388E-02 1.48E+02 1.82E+01 G  
569.50-3.728E-02 +   1.285E-01 2.18E+02 9.30E+00 G  
946.00 9.934E-03 +   9.593E-02 5.98E+02 1.35E+01 G  
880.52-5.707E-02 +   1.421E-01 1.61E+02 1.05E+01 G  
883.24 1.208E-01 &(  8.048E-02 5.63E+01 9.70E+00 G  

Pb-212   N   2.9264E-02                                      5.12E+12             
238.63 2.926E-02  (P 2.345E-02 3.89E+01 4.36E+01 G  
300.09-9.059E-02 - P 3.272E-01 3.70E+02 3.18E+00 G  

Pb-214   N   1.4323E-02                                      5.84E+05             
351.93 1.432E-02  (P 2.747E-02 5.47E+01 3.56E+01 G  
295.22-2.336E-02 % P 7.648E-02 1.00E+03 1.84E+01 G  
242.00-3.924E-02 + P 1.417E-01 5.78E+02 7.27E+00 G  

Ra-226   N  -6.2684E-03                                      5.84E+05             
186.21-6.268E-03 %(  1.969E-01 1.91E+03 3.56E+00 G  

Th-234   N   2.6251E-01                                      1.63E+12             
63.30 2.625E-01  (  4.790E-01 1.18E+02 3.75E+00 G  
92.59 1.387E-02 %   2.346E-01 1.03E+03 4.34E+00 G  

Tl-208   N   6.1675E-03                                      5.12E+12             
583.19 3.962E-03 ?(  1.392E-02 2.22E+02 8.50E+01 G  
277.37 3.887E-03 %   1.471E-01 2.30E+03 6.60E+00 G  
860.53 2.128E-02 ?(  1.034E-01 3.06E+02 1.24E+01 G  

U-235    N   4.3747E-02                                      2.57E+11             
143.77 1.790E-02 ?(  7.969E-02 2.76E+02 1.09E+01 G  
205.32-7.164E-02 +   1.808E-01 1.59E+02 5.02E+00 G  
163.36 9.941E-02 &(  1.434E-01 9.47E+01 5.08E+00 G  
185.72-2.309E-03 -   1.588E-02 4.23E+02 5.70E+01 G  

Energy duplication    
93.35-5.074E-02 +   1.944E-01 2.38E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_007.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.99        19.         6.     0.002   236.98   2.625E-01   
Ac-228      93.35        35.        -4.    -0.001   476.89  -7.129E-02   
U-235       93.35        35.        -4.    -0.001   476.89  -5.074E-02   
Eu-152     121.12        33.        -3.    -0.001   528.09  -7.529E-03   
Eu-154     123.06        43.        -3.    -0.001   740.28  -4.248E-03   
Pa-234     131.58        41.        -6.    -0.002   295.45  -2.298E-02   
U-235      144.90        33.         3.     0.001   552.55   1.790E-02   
U-235      164.55        23.         8.     0.003   189.41   9.941E-02   
U-235      185.65        33.        -2.    -0.001   846.78  -2.309E-03   
U-235      204.64        31.        -5.    -0.002   318.79  -7.164E-02   
Pb-212     238.46        34.        17.     0.006    77.71   2.926E-02  P
Pb-214     241.87        34.        -4.    -0.001  1155.32  -3.924E-02  P
Pb-212     300.38        27.        -3.    -0.001   740.54  -9.059E-02  P
Ac-228     339.02        27.        -1.     0.000  1914.14  -6.321E-03   
Pb-214     352.24        19.         5.     0.002   109.31   1.432E-02  P
Pa-234     569.65        15.        -3.    -0.001   436.22  -3.728E-02   
Tl-208     582.79        14.         2.     0.001   444.89   3.962E-03   
Bi-214     608.91        22.        -2.    -0.001   209.34  -6.902E-03  P
Eu-154     723.30        15.        -2.    -0.001   469.99  -1.922E-02   
Eu-152     779.04        15.        -1.     0.000  1440.81  -9.652E-03   
Tl-208     861.16        10.         1.     0.001   612.10   2.128E-02   
Eu-154     872.70        11.         2.     0.001   457.62   3.111E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     880.50        13.        -3.    -0.001   321.41  -5.707E-02   
Pa-234     884.54         3.         7.     0.002   112.53   1.208E-01   
Ac-228     911.47        11.         3.     0.001   314.45   2.246E-02   
Pa-234     944.31         9.         1.     0.000  1195.93   9.934E-03   
Ac-228     969.68         6.         3.     0.001   258.57   3.712E-02   
Eu-154     996.09         5.         5.     0.002   147.21   9.897E-02   
Eu-154    1004.64         8.         2.     0.001   516.60   1.754E-02   
Eu-152    1114.07        13.        -4.    -0.001   282.75  -6.090E-02   
Bi-214    1120.79        13.        -4.    -0.001   531.36  -5.482E-02  P
Co-60     1174.12         7.         1.     0.000   945.57   1.774E-03   
Eu-154    1274.25        10.        -2.    -0.001   509.85  -1.254E-02   
Co-60     1331.75        13.        -4.    -0.001   304.70  -8.601E-03   
K-40      1460.62        23.       -13.    -0.005   109.88  -3.147E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8001E-02    2.8001E-02   5.6998E-02    5.7034E-02  5.440E-02
Am-241 #A    1.3373E-03    1.3375E-03   7.8135E-02    7.8135E-02  6.420E-02
Bi-212 #A    0.0000E+00    0.0000E+00   1.6346E-01    1.6347E-01  2.926E-01
Bi-214 #A   -6.9020E-03   -6.9023E-03   6.4520E-02    6.4521E-02  3.342E-02
Co-60  #A   -8.4995E-03   -8.6009E-03   2.6207E-02    2.6210E-02  2.022E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.0968E-02    1.0968E-02  1.843E-02
Eu-152 #A    0.0000E+00    0.0000E+00   2.2560E-02    2.2560E-02  3.612E-02
Eu-154 #A    4.2399E-02    4.2709E-02   6.2873E-02    6.2913E-02  1.118E-01
K-40   #A   -3.1475E-01   -3.1475E-01   8.7135E-01    8.7150E-01  2.738E-01
Pa-234 #A    2.7011E-02    2.7011E-02   3.0395E-02    3.1130E-02  5.388E-02
Pb-212 #     2.9264E-02    2.9264E-02   3.0692E-02    3.0787E-02  2.345E-02
Pb-214 #A    1.4323E-02    1.4323E-02   3.3084E-02    3.3094E-02  2.747E-02
Ra-226 #A   -6.2681E-03   -6.2684E-03   2.4007E-01    2.4007E-01  1.969E-01
Th-234 #A    2.6251E-01    2.6251E-01   6.2210E-01    6.2260E-01  4.790E-01
Tl-208 #A    6.1675E-03    6.1675E-03   2.3335E-02    2.3338E-02  1.392E-02
U-235  #A    4.3747E-02    4.3747E-02   8.2860E-02    8.2908E-02  7.969E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        

144 of 268



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:22:35

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0109 +0.250112*Channel -1.93326e-008*Channel**2

FWHM (ch) =   3.1308 +0.001050*Channel -2.89495e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.80 -0.02%      0.91     0.91   -0.00%
978.19      244.70   244.65  0.02%      1.03     1.03   -0.03%

1376.68      344.28   344.30 -0.01%      1.14     1.13    0.66%
3115.04      778.90   778.93 -0.00%      1.49     1.53   -2.68%
3855.58      964.08   964.05  0.00%      1.73     1.69    2.29%
5631.95     1408.01  1408.02 -0.00%      2.02     2.03   -0.33%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03

168 of 268



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  1
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:40:34

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1225 +0.250237*Channel -4.93644e-008*Channel**2

FWHM (ch) =   3.1127 +0.001064*Channel -6.00597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.89 -0.09%      0.90     0.90   -0.73%
977.37      244.70   244.65  0.02%      1.04     1.02    1.40%

1375.17      344.28   344.15  0.04%      1.12     1.12   -0.08%
3114.50      778.90   779.01 -0.01%      1.42     1.46   -2.68%
3855.06      964.08   964.07  0.00%      1.62     1.58    2.30%
5632.42     1408.01  1408.00  0.00%      1.79     1.80   -0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:19:25
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0217

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16934.   1.22   1.17  1.892E-02
45.50     7116.   1.78   0.83  1.873E-02
46.79     2087.   6.02   0.83  1.868E-02
121.80    89225.   0.36   0.91  1.612E-02   121.78  28.410  9.945E-01 QA122 
244.66    17664.   0.91   1.04  1.192E-02   244.70   7.550  1.002E+00 Qa245 
295.96      981.   7.37   1.13  1.072E-02
329.32      297.  19.02   1.07  9.948E-03
344.30    49883.   0.47   1.14  9.599E-03   344.28  26.590  9.975E-01 Qa344 
367.72     1652.   5.01   1.09  9.357E-03
411.17     3708.   2.43   1.21  8.907E-03
444.04     4687.   2.04   1.30  8.566E-03
488.64      642.   9.71   1.08  8.104E-03
503.59      268.  19.61   1.19  7.950E-03
564.01      476.  12.83   1.28  7.324E-03
586.20      639.  10.85   1.56  7.094E-03
678.71      498.   9.44   1.44  6.136E-03
688.67     1012.   7.55   1.47  6.033E-03
719.34      361.  15.29   1.22  5.715E-03
778.93    12928.   1.07   1.51  5.098E-03   778.90  12.970  9.980E-01 Qa779 
810.31      324.  17.46   1.21  4.979E-03
867.38     3743.   2.66   1.59  4.761E-03
919.27      355.  16.30   1.41  4.564E-03
964.04    12416.   1.01   1.71  4.394E-03   964.08  14.500  9.948E-01 Qa964 

1005.12      706.   8.06   1.82  4.293E-03
1085.93     7934.   1.22   1.78  4.096E-03
1089.91     1396.   4.31   1.79  4.086E-03
1112.06    10809.   1.09   1.74  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1088.   5.08   1.65  3.786E-03
1299.06     1028.   3.84   1.76  3.575E-03
1407.99    13534.   0.90   2.03  3.309E-03  1408.01  20.850  1.001E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9433.     16934. 8.952E+05    2.43   1.174  -      s 
181.88    45.51      4486.      7116. 3.800E+05    3.56   0.833  -       D
187.04    46.80      6859.      2087. 1.117E+05   12.05   0.834  -       D

1183.43   295.96      1571.       981. 9.149E+04   14.73   1.131  -        
1316.82   329.32      1158.       297. 2.986E+04   38.05   1.069  -        
1470.39   367.72      1488.      1652. 1.766E+05   10.02   1.094  -      s 
1644.16   411.17      1298.      3708. 4.163E+05    4.86   1.206  -        
1775.65   444.04      1310.      4687. 5.471E+05    4.08   1.299  -        
1953.99   488.64      1048.       642. 7.923E+04   19.43   1.079  -      s 
2013.82   503.59       889.       268. 3.369E+04   39.22   1.194  -        
2255.48   564.01      1163.       476. 6.502E+04   25.66   1.281  -        
2344.24   586.20      1260.       639. 9.002E+04   21.69   1.557  -        
2714.31   678.72      1001.       533. 8.687E+04   22.94   1.239  -      s 
2754.09   688.67      1268.      1012. 1.677E+05   15.10   1.473  -        
2876.80   719.34       923.       361. 6.310E+04   30.57   1.218  -        
3240.68   810.31       900.       324. 6.512E+04   34.92   1.209  -        
3469.00   867.38      1429.      3743. 7.861E+05    5.31   1.591  -        
3676.57   919.27       807.       355. 7.772E+04   32.60   1.405  -      s 
4020.06  1005.12       587.       706. 1.643E+05   16.11   1.821  -        
4343.37  1085.85       683.      7934. 1.937E+06    2.43   1.785  -       D
4359.30  1089.83      1109.      1396. 3.416E+05    8.61   1.788  -       D
4447.94  1112.06       724.     10809. 2.681E+06    2.19   1.739  -        
4851.83  1213.00       428.      1088. 2.873E+05   10.17   1.647  -        
5196.19  1299.06       136.      1028. 2.874E+05    7.68   1.764  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.80      5529.     89225.   148.708     0.73   0.906 
Qa-245    978.25   244.66      2720.     17664.    29.440     1.82   1.043 
Qa-344   1376.72   344.30      1831.     49883.    83.139     0.95   1.138 
Qa-779   3115.16   778.93      1448.     12928.    21.546     2.15   1.509 
Qa-964   3855.69   964.04       806.     12416.    20.693     2.02   1.711 
Qa-1408  5632.11  1407.99       244.     13534.    22.556     1.81   2.027 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9446E-01                                      4.94E+03             
121.78 9.945E-01  (  1.931E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0020E+00                                      4.94E+03             
244.70 1.002E+00  (  6.893E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9753E-01                                      4.94E+03             
344.28 9.975E-01  (  1.994E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9798E-01                                      4.94E+03             
778.90 9.980E-01  (  6.845E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9480E-01                                      4.94E+03             
964.08 9.948E-01  (  5.300E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0012E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.695E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7759E-01    9.9446E-01   7.2321E-03    1.1376E-01  1.931E-03
Qa-245       8.8420E-01    1.0020E+00   1.8231E-02    1.1583E-01  6.893E-03
Qa-344       8.8030E-01    9.9753E-01   9.4581E-03    1.1427E-01  1.994E-03
Qa-779       8.8069E-01    9.9798E-01   2.1450E-02    1.1593E-01  6.845E-03
Qa-964       8.7789E-01    9.9480E-01   2.0092E-02    1.1533E-01  5.300E-03
Qa-1408      8.8354E-01    1.0012E+00   1.8077E-02    1.1572E-01  2.695E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9879298E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:11:48
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130412001_QCAsLeft.An1

Acquisition information
Start time:                 4/12/2013 07:11:48
Live time:                600
Real time:                630
Dead time:                  4.74 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0230

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04    14173.   1.27   0.82  1.892E-02
45.59     7079.   1.78   0.83  1.873E-02
46.87     1829.   6.95   0.83  1.868E-02
121.80    89197.   0.36   0.91  1.612E-02   121.78  28.410  9.944E-01 QA122 
244.65    17607.   0.93   1.03  1.192E-02   244.70   7.550  9.990E-01 Qa245 
295.92      935.   8.13   1.09  1.073E-02
344.30    49556.   0.48   1.14  9.599E-03   344.28  26.590  9.913E-01 Qa344 
367.76     1690.   4.97   1.19  9.356E-03
411.16     3558.   2.29   1.14  8.907E-03
444.04     4739.   2.13   1.33  8.566E-03
488.72      568.  10.02   1.33  8.104E-03
503.57      254.  17.39   0.71  7.950E-03
564.34      681.  10.60   1.21  7.320E-03
586.38      640.   7.92   1.36  7.092E-03
678.60      597.   9.03   1.35  6.137E-03
688.71     1057.   7.81   1.55  6.032E-03
719.34      383.  12.46   1.48  5.716E-03
764.70      277.  19.38   1.34  5.245E-03
778.93    12968.   1.08   1.49  5.098E-03   778.90  12.970  1.001E+00 Qa779 
810.42      329.  14.04   1.35  4.978E-03
867.38     3892.   2.48   1.68  4.761E-03
919.25      368.  13.29   1.38  4.564E-03
964.04    12591.   1.00   1.73  4.394E-03   964.08  14.500  1.009E+00 Qa964 

1005.07      644.   8.41   1.75  4.293E-03
1085.96     7972.   1.22   1.79  4.096E-03
1089.98     1357.   4.31   1.79  4.086E-03
1112.18    10431.   1.05   1.81  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.96     1066.   5.02   1.76  3.786E-03
1299.13     1089.   3.94   1.68  3.575E-03
1407.99    13565.   0.89   2.03  3.309E-03  1408.01  20.850  1.004E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9136.     16979. 8.976E+05    2.40   1.188  -      s 
181.87    45.52      4497.      6982. 3.728E+05    3.62   0.831  -       D
187.01    46.81      6953.      2030. 1.087E+05   12.44   0.832  -       D

1183.23   295.92      1670.       935. 8.716E+04   16.26   1.095  -        
1470.52   367.76      1532.      1690. 1.806E+05    9.94   1.188  -      s 
1644.08   411.16      1072.      3558. 3.995E+05    4.59   1.137  -        
1775.56   444.04      1463.      4739. 5.532E+05    4.25   1.334  -        
1954.27   488.72       954.       568. 7.009E+04   20.04   1.332  -        
2013.65   503.57       707.       254. 3.195E+04   34.78   0.713  -      s 
2256.71   564.34      1462.       681. 9.308E+04   21.19   1.212  -        
2344.92   586.40      1038.       670. 9.447E+04   18.36   1.576  -        
2713.71   678.60       824.       597. 9.722E+04   18.07   1.349  -        
2754.15   688.71      1404.      1057. 1.752E+05   15.62   1.553  -      s 
2876.15   719.21      1065.       415. 7.263E+04   29.78   1.146  -      s 
3058.11   764.70       901.       277. 5.289E+04   38.75   1.338  -      s 
3241.00   810.42       668.       329. 6.607E+04   28.08   1.354  -      s 
3468.84   867.38      1318.      3892. 8.173E+05    4.95   1.676  -        
3676.36   919.25       631.       368. 8.054E+04   26.59   1.376  -        
4019.70  1005.07       573.       644. 1.500E+05   16.83   1.750  -        
4343.31  1085.88       707.      7972. 1.946E+06    2.43   1.786  -       D
4359.38  1089.90      1032.      1357. 3.322E+05    8.62   1.790  -       D
4447.72  1112.06       796.     10808. 2.681E+06    2.23   1.764  -        
4851.44  1212.96       399.      1066. 2.816E+05   10.04   1.761  -      s 
5196.22  1299.13       170.      1089. 3.046E+05    7.87   1.684  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5409.     89197.   148.661     0.73   0.909 
Qa-245    978.19   244.65      2994.     17607.    29.345     1.85   1.033 
Qa-344   1376.68   344.30      2052.     49556.    82.592     0.96   1.138 
Qa-779   3115.01   778.93      1470.     12968.    21.613     2.16   1.492 
Qa-964   3855.52   964.04       794.     12591.    20.986     2.00   1.730 
Qa-1408  5631.84  1407.99       202.     13565.    22.608     1.79   2.028 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9443E-01                                      4.94E+03             
121.78 9.944E-01  (  1.911E-03 3.63E-01 2.84E+01 G  

Qa-245       9.9900E-01                                      4.94E+03             
244.70 9.990E-01  (  7.234E-03 9.26E-01 7.55E+00 G  

Qa-344       9.9125E-01                                      4.94E+03             
344.28 9.913E-01  (  2.111E-03 4.81E-01 2.66E+01 G  

Qa-779       1.0014E+00                                      4.94E+03             
778.90 1.001E+00  (  6.898E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0091E+00                                      4.94E+03             
964.08 1.009E+00  (  5.261E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0038E+00                                      4.94E+03             
1408.01 1.004E+00  (  2.453E-03 8.94E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7731E-01    9.9443E-01   7.2212E-03    1.1376E-01  1.911E-03
Qa-245       8.8135E-01    9.9900E-01   1.8504E-02    1.1554E-01  7.234E-03
Qa-344       8.7451E-01    9.9125E-01   9.5294E-03    1.1357E-01  2.111E-03
Qa-779       8.8344E-01    1.0014E+00   2.1612E-02    1.1635E-01  6.898E-03
Qa-964       8.9029E-01    1.0091E+00   2.0227E-02    1.1697E-01  5.261E-03
Qa-1408      8.8556E-01    1.0038E+00   1.7943E-02    1.1599E-01  2.453E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1106.9 to  2035.6 keV)     5.292E+00  uCi           
Total Decayed Activity ( 1106.9 to  2035.6 keV) 5.9989738E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

217 of 268



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:33:04
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0622

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    10698.   1.50   1.11  1.774E-02
45.48     5278.   2.14   0.85  1.759E-02
46.91     1547.   7.53   0.85  1.755E-02
121.89    85519.   0.37   0.91  1.556E-02   121.78  28.410  9.870E-01 QA122 
244.65    17789.   0.94   1.03  1.231E-02   244.70   7.550  9.772E-01 Qa245 
295.88      953.   7.81   1.07  1.099E-02
344.15    50187.   0.47   1.12  9.739E-03   344.28  26.590  9.895E-01 Qa344 
367.50     1692.   4.83   1.06  9.495E-03
411.03     3694.   2.42   1.05  9.042E-03
443.91     5017.   1.97   1.20  8.700E-03
488.61      602.   9.20   1.30  8.236E-03
564.07      591.   8.90   1.30  7.451E-03
586.12      613.  11.14   1.41  7.222E-03
678.73      565.  11.13   1.50  6.259E-03
688.71     1005.   7.04   1.43  6.156E-03
719.38      328.  14.83   1.04  5.837E-03
779.00    13331.   1.04   1.45  5.218E-03   778.90  12.970  1.005E+00 Qa779 
810.60      353.  12.31   1.50  5.102E-03
867.47     3824.   2.32   1.47  4.894E-03
919.22      415.  11.46   1.51  4.704E-03
926.27      230.  19.76   1.42  4.678E-03
964.07    12731.   1.02   1.65  4.540E-03   964.08  14.500  9.872E-01 Qa964 

1005.08      638.   9.28   1.69  4.432E-03
1085.91     8420.   1.17   1.72  4.219E-03
1089.86     1373.   4.40   1.72  4.209E-03
1112.06    10964.   1.07   1.63  4.150E-03
1212.92     1104.   4.99   1.62  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.13     1156.   3.66   1.95  3.658E-03
1407.96    14084.   0.87   1.97  3.372E-03  1408.01  20.850  1.023E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    40.00      5816.     10698. 6.032E+05    3.00   1.106  -      s 
181.26    45.43      3739.      5278. 3.000E+05    4.28   0.851  -       D
186.97    46.86      6008.      1547. 8.813E+04   15.06   0.852  -       D

1182.15   295.88      1640.       953. 8.677E+04   15.62   1.067  -      s 
1468.52   367.50      1466.      1692. 1.782E+05    9.66   1.064  -      s 
1642.57   411.03      1306.      3694. 4.085E+05    4.84   1.051  -        
1774.03   443.91      1323.      5017. 5.766E+05    3.94   1.196  -        
1952.81   488.61       913.       602. 7.311E+04   18.40   1.295  -        
2254.62   564.14      1089.       591. 7.938E+04   17.79   1.297  -       D
2342.78   586.12      1265.       613. 8.488E+04   22.27   1.413  -      s 
2713.25   678.73      1058.       565. 9.023E+04   22.26   1.499  -        
2753.17   688.71      1113.      1005. 1.633E+05   14.08   1.426  -        
2875.88   719.38       784.       328. 5.620E+04   29.66   1.039  -      s 
3240.87   810.67       769.       353. 6.927E+04   24.62   1.500  -       D
3468.43   867.47      1118.      3824. 7.814E+05    4.63   1.471  -        
3675.52   919.22       594.       415. 8.816E+04   22.91   1.514  -        
3703.74   926.27       612.       230. 4.916E+04   39.52   1.418  -        
4019.15  1005.08       610.       638. 1.441E+05   18.55   1.688  -      s 
4342.71  1085.83       616.      8420. 1.996E+06    2.33   1.717  -       D
4358.52  1089.79      1137.      1373. 3.262E+05    8.80   1.720  -       D
4447.40  1112.06       644.     10964. 2.642E+06    2.14   1.626  -        
4851.22  1212.92       430.      1104. 2.843E+05    9.99   1.622  -        
5196.42  1299.13       150.      1156. 3.159E+05    7.32   1.950  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

221 of 268



ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:44:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.64   121.89      5077.     85519.   142.532     0.74   0.911 
Qa-245    977.34   244.65      3186.     17789.    29.649     1.88   1.035 
Qa-344   1375.14   344.15      1932.     50187.    83.645     0.95   1.117 
Qa-779   3114.40   779.00      1373.     13331.    22.219     2.08   1.449 
Qa-964   3855.02   964.07       893.     12731.    21.219     2.04   1.648 
Qa-1408  5632.26  1407.96       144.     14084.    23.473     1.73   1.965 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8705E-01                                      4.94E+03             
121.78 9.870E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7725E-01                                      4.94E+03             
244.70 9.772E-01  (  7.224E-03 9.40E-01 7.55E+00 G  

Qa-344       9.8953E-01                                      4.94E+03             
344.28 9.895E-01  (  2.019E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0055E+00                                      4.94E+03             
778.90 1.005E+00  (  6.511E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8722E-01                                      4.94E+03             
964.08 9.872E-01  (  5.399E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0227E+00                                      4.94E+03             
1408.01 1.023E+00  (  2.030E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

222 of 268



ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:44:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7105E-01    9.8705E-01   7.3085E-03    1.1292E-01  1.916E-03
Qa-245       8.6240E-01    9.7725E-01   1.8379E-02    1.1307E-01  7.224E-03
Qa-344       8.7324E-01    9.8953E-01   9.3785E-03    1.1336E-01  2.019E-03
Qa-779       8.8731E-01    1.0055E+00   2.0921E-02    1.1668E-01  6.511E-03
Qa-964       8.7120E-01    9.8722E-01   2.0124E-02    1.1449E-01  5.399E-03
Qa-1408      9.0247E-01    1.0227E+00   1.7712E-02    1.1809E-01  2.030E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.268E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9691844E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:29:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.80      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130412001_QCAsLeft.An1

Acquisition information
Start time:                 4/12/2013 07:29:49
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

226 of 268



ORTEC g v - i (1087) Env32  G53W4.26  4/12/2013 07:40:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0665

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10925.   1.50   1.13  1.774E-02
45.50     5348.   2.06   0.83  1.759E-02
46.87     1524.   7.68   0.83  1.756E-02
121.89    85644.   0.37   0.90  1.556E-02   121.78  28.410  9.888E-01 QA122 
244.65    17759.   0.92   1.04  1.231E-02   244.70   7.550  9.759E-01 Qa245 
295.78     1044.   7.43   1.07  1.099E-02
344.15    50612.   0.47   1.12  9.740E-03   344.28  26.590  9.982E-01 Qa344 
367.57     1767.   4.48   1.10  9.494E-03
411.04     3693.   2.48   1.13  9.042E-03
415.87      283.  18.97   1.15  8.992E-03
443.90     4756.   1.90   1.19  8.701E-03
488.61      563.   9.55   1.44  8.236E-03
563.90      579.  11.83   1.47  7.453E-03
586.40      567.  10.39   1.45  7.219E-03
674.79      238.  18.59   1.39  6.300E-03
678.69      524.   9.10   1.39  6.259E-03
688.79      933.   7.26   1.52  6.155E-03
719.45      366.  12.30   1.42  5.835E-03
779.00    13259.   1.01   1.43  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.84      405.  15.26   1.45  5.101E-03
867.43     4072.   2.39   1.57  4.894E-03
919.46      379.  13.72   1.37  4.703E-03
964.05    12693.   0.98   1.62  4.540E-03   964.08  14.500  9.845E-01 Qa964 

1005.14      676.   6.67   1.67  4.432E-03
1085.90     8007.   1.23   1.65  4.219E-03
1089.97     1364.   4.02   1.65  4.209E-03
1112.03    11089.   1.11   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.92     1094.   4.89   1.73  3.885E-03
1299.08     1194.   3.38   1.87  3.658E-03
1407.96    13831.   0.88   1.80  3.372E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.30    39.98      5834.     10925. 6.160E+05    2.99   1.135  -      s 
181.34    45.44      3422.      5348. 3.040E+05    4.13   0.827  -       D
186.80    46.81      6093.      1524. 8.682E+04   15.37   0.828  -       D

1181.80   295.78      1718.      1044. 9.505E+04   14.86   1.071  -        
1468.84   367.57      1362.      1767. 1.862E+05    8.95   1.102  -      s 
1642.64   411.04      1382.      3693. 4.084E+05    4.96   1.135  -        
1661.95   415.87       931.       283. 3.152E+04   37.93   1.153  -        
1774.06   443.90      1144.      4756. 5.466E+05    3.81   1.194  -        
1952.85   488.61       898.       563. 6.841E+04   19.11   1.445  -        
2253.97   563.90      1370.       579. 7.769E+04   23.65   1.471  -        
2343.98   586.40      1039.       567. 7.860E+04   20.78   1.451  -        
2713.31   678.73      1052.       488. 7.795E+04   25.10   1.093  -        
2753.55   688.79      1075.       933. 1.516E+05   14.52   1.519  -        
2876.51   719.52       889.       337. 5.772E+04   31.57   1.191  -        
3241.87   810.84       975.       405. 7.940E+04   30.51   1.446  -        
3468.32   867.43      1318.      4072. 8.322E+05    4.78   1.573  -        
3676.52   919.46       684.       379. 8.058E+04   27.44   1.369  -        
4019.46  1005.14       412.       676. 1.526E+05   13.34   1.666  -      s 
4342.74  1085.84       835.      8007. 1.898E+06    2.46   1.649  -       D
4359.03  1089.91       817.      1364. 3.240E+05    8.03   1.651  -       D
4447.31  1112.03       846.     11089. 2.672E+06    2.23   1.684  -        
4851.22  1212.92       401.      1094. 2.815E+05    9.78   1.726  -        
5196.23  1299.08       102.      1194. 3.263E+05    6.75   1.868  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.89      5122.     85644.   142.739     0.74   0.898 
Qa-245    977.37   244.65      2896.     17759.    29.598     1.83   1.039 
Qa-344   1375.16   344.15      1952.     50612.    84.354     0.95   1.115 
Qa-779   3114.49   779.00      1191.     13259.    22.098     2.03   1.425 
Qa-964   3855.01   964.05       726.     12693.    21.155     1.97   1.619 
Qa-1408  5632.26  1407.96       168.     13831.    23.052     1.75   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8876E-01                                      4.94E+03             
121.78 9.888E-01  (  1.925E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7585E-01                                      4.94E+03             
244.70 9.759E-01  (  6.890E-03 9.16E-01 7.55E+00 G  

Qa-344       9.9820E-01                                      4.94E+03             
344.28 9.982E-01  (  2.031E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0003E+00                                      4.94E+03             
778.90 1.000E+00  (  6.067E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8453E-01                                      4.94E+03             
964.08 9.845E-01  (  4.870E-03 9.84E-01 1.45E+01 G  

Qa-1408      1.0046E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.192E-03 8.75E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7231E-01    9.8876E-01   7.3199E-03    1.1312E-01  1.925E-03
Qa-245       8.6092E-01    9.7585E-01   1.7872E-02    1.1283E-01  6.890E-03
Qa-344       8.8064E-01    9.9820E-01   9.4541E-03    1.1435E-01  2.031E-03
Qa-779       8.8251E-01    1.0003E+00   2.0257E-02    1.1598E-01  6.067E-03
Qa-964       8.6858E-01    9.8453E-01   1.9374E-02    1.1406E-01  4.870E-03
Qa-1408      8.8628E-01    1.0046E+00   1.7584E-02    1.1603E-01  2.192E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.8 keV)     5.251E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.8 keV) 5.9522514E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

230 of 268



ORTEC g v - i (1087) Env32  G53W4.26  4/12/2013 07:40:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130410002_BG.An1

Acquisition information
Start time:                 4/10/2013 07:32:36
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    1.1574E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.0387E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.5697E+01
Th-234  <    1.5121E+01
Tl-208  <    6.4120E-01
U-235   <    5.6575E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130412002_BG                                                              
Acquired: 4/12/2013 07:29:31
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.07      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130412002_BG.An1

Acquisition information
Start time:                 4/12/2013 07:29:31
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:22:35
Zero offset:           0.011 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.933E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    8.3787E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    7.2384E-01
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.5881E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.7991E+00
Pb-214  <    1.9845E+00
Ra-226  <    2.0765E+01
Th-234  <    1.8073E+01
Tl-208  <    6.4120E-01
U-235   <    2.3097E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130410003_BG.An1

Acquisition information
Start time:                 4/10/2013 08:16:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    2.0064E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130412002_BG                                                              
Acquired: 4/12/2013 08:04:30
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412002_BG.An1

Acquisition information
Start time:                 4/12/2013 08:04:30
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
156.00       11.  35.25   0.31  1.466E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

623.00   156.00         1.        11. 7.231E+02   70.50   0.305  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

250 of 268



ORTEC g v - i (1087) Env32  G53W4.26  4/12/2013 08:14:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    2.0206E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    1.6006E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503147311

Instrument : HPGE01                           Begun : 04/12/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     1_20130412_001     RCCV       QUALITY CONTROL CHEC                          04/12/13 07:11    1.0    1                     

002     1_20130412_002     RIB        BACKGROUND CONTAMINA                          04/12/13 07:29    1.0                          

003     1_20130412_003     SAMPLE     243753-012               Soil       196120    04/12/13 08:05    1.0                          

004     1_20130412_004     SAMPLE     243754-003               Soil       196120    04/12/13 09:19    1.0                          

005     1_20130412_005     SAMPLE     243754-005               Soil       196120    04/12/13 10:12    1.0                          

006     1_20130412_006     SAMPLE     243754-006               Soil       196120    04/12/13 11:27    1.0                 MASS+    

Standards used:  1=S19582

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513147329

Instrument : HPGE02                           Begun : 04/12/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130412_001  RCCV    QUALITY CONTROL CHEC               04/12/13 07:29 1.0 1          
002  2_20130412_002  RIB     BACKGROUND CONTAMINA               04/12/13 08:04 1.0            
003  2_20130412_003  SAMPLE  243754-001           Soil   196120 04/12/13 08:16 1.0            
004  2_20130412_004  SAMPLE  243754-002           Soil   196120 04/12/13 09:20 1.0            
005  2_20130412_005  SAMPLE  243754-004           Soil   196120 04/12/13 10:13 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 12-APR-2013 13:43

Batch Number : 196120                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 06-MAR-2013 14:55              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243542-001                      318.17  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:22  GS 186                     

2      243502-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  GS 186                     

2      243753-001                      386.7   06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:29  RA226     alias:243502-001 

3      243502-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  GS 186                     

3      243753-002                      334.52  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:34  RA226     alias:243502-002 

4      243502-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  GS 186                     

4      243753-003                      366.59  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:56  RA226     alias:243502-003 

5      243502-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  GS 186                     

5      243753-004                      358.08  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:01  RA226     alias:243502-004 

6      243502-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  GS 186                     

6      243753-005                      380.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:03  RA226     alias:243502-005 

7      243502-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  GS 186                     

7      243753-006                      347.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:10  RA226     alias:243502-006 

8      243502-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  GS 186                     

8      243753-007                      365     06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:15  RA226     alias:243502-007 

9      243502-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  GS 186                     

9      243753-008                      348.88  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:22  RA226     alias:243502-008 

10     243502-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

10     243753-009                      333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:243502-009 

11     243502-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

11     243753-010                      359.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-010 

12     243502-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

12     243753-011                      370.15  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-011 

13     243502-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  GS 186                     

13     243753-012                      331.71  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:21  RA226     alias:243502-012 

14     243503-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

14     243754-001                      339.35  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-001 

15     243503-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  GS 186                     

15     243754-002                      316.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:22  RA226     alias:243503-002 

16     243503-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

16     243754-003                      373.68  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-003 

17     243503-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

17     243754-004                      375.49  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-004 

18     243503-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  GS 186                     

18     243754-005                      323.96  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:23  RA226     alias:243503-005 

19     243503-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  GS 186                     

19     243754-006                      402.92  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 15:24  RA226     alias:243503-006 

20     243434-001                      367     06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:15  GS 186                     

21     243434-002                      333.87  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:20  GS 186                     

22     243434-003                      313.6   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:24  GS 186                     

23     243434-004                      349.23  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:28  GS 186                     

24     243435-001                      310.8   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:34  GS 186                     

25     243435-002                      314.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:40  GS 186                     

26     243435-003                      306.97  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:45  GS 186                     

27     243435-004                      320.19  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:49  GS 186                     

28     243435-005                      316.73  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 09:54  GS 186                     

29     243435-006                      300.95  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:02  GS 186                     

30     243435-007                      336.9   06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:06  GS 186                     

31     243435-008                      336.17  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:11  GS 186                     
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Num                                     (g)          Date               Date               Date                                   

32     243435-009                      321.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:15  GS 186                     

33     243435-010                      317.72  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:22  GS 186                     

34     243435-011                      346.81  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:26  GS 186                     

35     243435-012                      328.31  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:29  GS 186                     

36     243436-001                      343.84  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:34  GS 186                     

37     243436-002                      328.56  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:37  GS 186                     

38     243436-003                      338.86  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:41  GS 186                     

39     243436-004                      334.41  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:46  GS 186                     

40     243436-005                      326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

41     243436-006                      319.61  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:57  GS 186                     

QC1    QC679048    BLANK               306.53  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:19  GS 186                     

QC2    QC679049    LCS                 304.47  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 13:16  GS 186                     

6      QC679050    SDUP of 243502-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  GS 186                     

10     QC679051    SDUP of 243502-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  GS 186                     

40     QC679052    SDUP of 243436-005  326.51  06-MAR-2013 15:02  08-MAR-2013 09:06  11-MAR-2013 10:50  GS 186                     

6      QC679937    SDUP of 243753-005  379.26  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:04  RA226     alias:QC679050   

10     QC679938    SDUP of 243753-009  333.02  06-MAR-2013 15:02  08-MAR-2013 09:06  08-MAR-2013 14:26  RA226     alias:QC679051   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 26, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 20, 2013. 

LDC project# 29934A: 

SDG# 

243838 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment 111 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29934ACov_HPSCT012.wpd 
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LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

3/1~ ~ 
Andrew Kong 
Project Manager/Chemist 

29934ACov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29934ACov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PE-E0798-12 243838-005 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-12DUP QC680371 DUP DUP GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-11 243838-004 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-15 243838-008 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-09 243838-002 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-08 243838-001 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-10 243838-003 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-14 243838-007 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-18 243838-011 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-17 243838-010 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-19 243838-012 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-13 243838-006 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0798-16 243838-009 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29934ACov_HPSCT012.wpd 



Lab Reporting Batch ID: 243838 

EDD Filename: 243838 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 
-ryo~ " - ,r cw~}!-"'~~-✓ , - ,-~a??J'37;KPD;<'J"!"',t,ifo"''t'i -""@i!ii@liiillflffi(fffm&S:;;;s=~mrrmwr?1".7/"€'~1Jt!iiWQTu'fij;'i;<"'.;,J~f'l'~i+::@:t'Ffu,~-Jm\ff?E~fifuffiFffF~iffi1WJZfl~~~~ 

No Data Review Qualifiers 7(ppliea. ~"*' ,,d' \ ' '" ' ,, ,, ; 



Attachment Ill 

Field Blank Summary 

29934ACov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29934ACov _HPSCT012. wpd 



Quality Control 
Outlier Reports 

243838 
(No Outliers) 



LDC #: 29934A35 
SDG #: 243838 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date¢ft( 
Page:~of_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Acea I I 
I. Technical holding times - Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks -
V. Matrix soike/Matrix soike duolicates N 

VI. Duplicates ~ O'R 
VII. Laboratorv control samples N (_(_~ 
VIII. Minimum detectable activity (MDA) N 

IX. Samele result verification N 

X. Overall assessment of data N 

XI. Field duplicates ---
VII 

,..,_,., ... , __ , __ -
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples· 
~<\ 

1 12-PE-E0798-08 11 12-PE-E0798-18 21 

2 12-PE-E0798-09 12 12-PE-E0798-19 22 

3 12-PE-E0798-10 13 12-PE-E0798-12DUP 23 

4 12-PE-E0798-11 14 24 

5 12-PE-E0798-12 15 25 

6 12-PE-E0798-13 16 26 

7 12-PE-E0798-14 17 27 

8 12-PE-E0798-15 18 28 

9 12-PE-E0798-16 19 29 

10 12-PE-E0798-17 20 30 

Comments 

~ Jq I(>.., 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29934A35W. wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243838
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0798-08       243838-001
12-PE-E0798-09       243838-002
12-PE-E0798-10       243838-003
12-PE-E0798-11       243838-004
12-PE-E0798-12       243838-005
12-PE-E0798-13       243838-006
12-PE-E0798-14       243838-007
12-PE-E0798-15       243838-008
12-PE-E0798-16       243838-009
12-PE-E0798-17       243838-010
12-PE-E0798-18       243838-011
12-PE-E0798-19       243838-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/24/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243838
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/18/13
Samples Received:         03/04/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/18/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 243838-004; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
21.0
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Chain of Custody
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r.:;;;:) TETRA TECH EC, INC. 

~ 1230 Columb'.a St, Suite 750 

SanDiego,CA92101 Rf 3/'4-l l~ 
Chain-of-Custody Record 

Project Name •PO Number G s A 
Radiological Screening Yard N/A A R L 

Project Location Project Number M 9 p 
HUNTERS POINT 40440012 M 0 H 

A A 
Sampler Name W 1 ~ Airbill Number s (\'\~'( ~ 'e, I ~ {' N/A p 
Project Contact Project Contact Phone E 

Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

12-PE-E0798-08 3/4/2013 JDDB 1 2 S1 ~ □ □ 
12-PE-E0798-09 3/4/2013 10b'1 1 2 S1 ~ □ □ 
12-PE-E0798-10 3/4/2013 1l)1t) 1 2 S1 ~ □ □ 
12-PE-E0798-11 3/4/2013 lb~4 1 2 S1 ~ □ □ 
12-PE-E0798-12 3/4/2013 \ l\t) ':). 

1 2 S1 ~ □ □ 
12-PE-E0798-13 3/4/2013 \b~9 1 2 S1 ~ □ □ 
12-PE-E0798-14 3/4/2013 ~\.\ ... 1 2 S1 ~ □ □ ~ tlUl,ol" 

12-PE-E0798-15 3/4/2013 l t)'l)lo 1 2 S1 ~ □ □ 
12-PE-E0798-16 3/4/2013 \ l\'.:>A 

1 2 S1 ~ □ □ 
12-PE-E0798-17 3/4/2013 ll)~\J 1 2 S1 ~ □ □ 
12-PE-E0798-18 314/2013 1 D\d-- 1 2 S1 ~ D □ 
12-PE-E0798-19 3/4/2013 ioa'J 1 2 S1 ~ □ □ 

Da~. .. / 
Time 

Date COMPOSITE DES(:RIP'tlON -

ime Company 

elinquished by: (signature) Date Received by: (signature) 

PAD 01373 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE - Curti~ & Section 

Tompkins, LTf>. 

LABORATORY ID 

~4f,3'-!l/f, ..,c-.J-'f-lJ. 

~LJ._g8~'i<- JiJ~lJl.u[lf 
LOCATION 

i2F ::tbcd 1 < 
SAMPLE ID 

IIIHIII ■ 11 lllllliil 111111111 RUD 1111111111 

IIIIIIIU■ll!llllll~IIIIIIIIIIIUHHIIIIIIIIII 
111111111 Ml Dffll 11 Ii 111111 M 111 llffl 1111 IR DIii g111111 

1111111~ llfflll 111 !IIIIIMlll llfflllllll!IIII !IIIH Ill 

· 1111111111111m1 I I !lllllllilffl 11mm111rnm11111110 I 

111111111111111 I IIIIIII !! 111 llffl m11 II! fflll 111111 I 

1mm1111111 Ii !IIIIIMII~ 11m11111nm1111111 

IIDfflDIHI 11111111 !1111111111~ 11111111 ll!fflll llllll I 

IIDffl!mllll~l!IIIHII; IIHllll!lllllllllltll 

llffllHl!I II IE I illllHI 11111111 IUfflll 11111 El 

11m11111m1moo11111n11111111111nn111111111 

I llill 11111111111111, ml 1111 Ulll 11111111 n Riil 111111 ~I 

SAMPLING COMMENTS 

ES Unit E0?98 

Systematic · 

---------+------t----------1 TEMPERATURE: SAMPLE CONDITION1 COOLER SEAL: 
Time Company Company 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-08                Received:        03/04/13                      
Lab ID:          243838-001                    Prepared:        03/14/13 10:40                
Matrix:          Soil                          Analyzed:        04/22/13 12:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0374 U        0.209          0.170            0.9     
Bismuth-212                           0.441           0.421          0.296                    
Bismuth-214                           0.520           0.0986         0.0413                   
Cesium-137                           -0.0115 U        0.0300         0.0236           0.07    
Cobalt-60                             0.00218 U       0.0308         0.0251           0.03    
Europium-152                          0.126           0.0654         0.0605           0.1     
Europium-154                         -0.0746 U        0.235          0.186            0.2     
Lead-212                              0.607           0.0861         0.0423                   
Lead-214                              0.641           0.0985         0.0389                   
Potassium-40                         12.2             1.16           0.265                    
Protactinium-234                      0.0850 U        0.112          0.0942                   
Radium-226 (By Bismuth-214)           0.520           0.0986         0.0413           0.2     
Thallium-208                          0.253           0.0541         0.0235                   
Thorium-232 (By Actinium-228)         0.718           0.143          0.0387           0.9     
Thorium-234                           0.611 U         0.725          1.33                     
Uranium-235                           0.0634 U        0.0463         0.143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-09                Received:        03/04/13                      
Lab ID:          243838-002                    Prepared:        03/14/13 10:48                
Matrix:          Soil                          Analyzed:        04/22/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0722         0.159            0.9     
Bismuth-212                           0.490           0.478          0.300                    
Bismuth-214                           0.409           0.0874         0.0410                   
Cesium-137                            0 U             0.0144         0.0303           0.07    
Cobalt-60                            -0.00716 U       0.0304         0.0241           0.03    
Europium-152                          0.0460 U        0.0738         0.0532           0.1     
Europium-154                          0.0283 U        0.0880         0.188            0.2     
Lead-212                              0.618           0.0852         0.0414                   
Lead-214                              0.593           0.0995         0.0402                   
Potassium-40                         12.3             1.14           0.286                    
Protactinium-234                     -0.0356 U        0.125          0.101                    
Radium-226 (By Bismuth-214)           0.409           0.0874         0.0410           0.2     
Thallium-208                          0.217           0.0478         0.0190                   
Thorium-232 (By Actinium-228)         0.808           0.172          0.0708           0.9     
Thorium-234                           0.397 U         0.724          1.29                     
Uranium-235                           0.0696 U        0.0339         0.166            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-10                Received:        03/04/13                      
Lab ID:          243838-003                    Prepared:        03/14/13 10:54                
Matrix:          Soil                          Analyzed:        04/22/13 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0120 U        0.188          0.155            0.9     
Bismuth-212                           0.834           0.415          0.209                    
Bismuth-214                           0.503           0.0939         0.0400                   
Cesium-137                            0 U             0.0235         0.0296           0.07    
Cobalt-60                             0.0105 U        0.0221         0.0195           0.03    
Europium-152                          0.0358 U        0.0704         0.0412           0.1     
Europium-154                          0.0186 U        0.0324         0.188            0.2     
Lead-212                              0.523           0.0776         0.0382                   
Lead-214                              0.520           0.0865         0.0360                   
Potassium-40                         13.9             1.18           0.241                    
Protactinium-234                     -0.00434 U       0.0189         0.111                    
Radium-226 (By Bismuth-214)           0.503           0.0939         0.0400           0.2     
Thallium-208                          0.224           0.0442         0.0179                   
Thorium-232 (By Actinium-228)         0.571           0.117          0.0586           0.9     
Thorium-234                           0.813 U         1.49           1.19                     
Uranium-235                           0.0811 U        0.0520         0.133            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-11                Received:        03/04/13                      
Lab ID:          243838-004                    Prepared:        03/14/13 10:58                
Matrix:          Soil                          Analyzed:        04/22/13 14:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0185 U        0.187          0.153            0.9     
Bismuth-212                           0.445           0.336          0.233                    
Bismuth-214                           0.507           0.0927         0.0385                   
Cesium-137                            0.00374 U       0.0236         0.0191           0.07    
Cobalt-60                             0 U b           0.0110         0.0393           0.03    
Europium-152                          0.00702 U       0.0419         0.0614           0.1     
Europium-154                          0.00420 U       0.0115         0.169            0.2     
Lead-212                              0.475           0.0753         0.0392                   
Lead-214                              0.515           0.0895         0.0428                   
Potassium-40                         16.4             1.26           0.252                    
Protactinium-234                      0.0424 U        0.105          0.0899                   
Radium-226 (By Bismuth-214)           0.507           0.0927         0.0385           0.2     
Thallium-208                          0.175           0.0434         0.0205                   
Thorium-232 (By Actinium-228)         0.511           0.124          0.0622           0.9     
Thorium-234                           0.767 U         0.656          1.28                     
Uranium-235                           0.115 U         0.164          0.145            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Received:        03/04/13                      
Lab ID:          243838-005                    Prepared:        03/14/13 11:04                
Matrix:          Soil                          Analyzed:        04/22/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:02                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0872 U        0.193          0.155             0.9     
Bismuth-212                          0.919           0.442          0.228                     
Bismuth-214                          0.403           0.0844         0.0436                    
Cesium-137                           0 U             0.00960        0.0254            0.07    
Cobalt-60                            0.00766 U       0.0209         0.0214            0.03    
Europium-152                         0.0536          0.0580         0.0514            0.1     
Europium-154                         0.00354 U       0.177          0.145             0.2     
Lead-212                             0.632           0.0876         0.0432                    
Lead-214                             0.603           0.0970         0.0443                    
Potassium-40                        12.8             1.18           0.334                     
Protactinium-234                     0.00587 U       0.0134         0.0835                    
Radium-226 (By Bismuth-214)          0.403           0.0844         0.0436            0.2     
Thallium-208                         0.239           0.0487         0.0182                    
Thorium-232 (By Actinium-228)        0.762           0.131          0.0551            0.9     
Thorium-234                          0.786 U         0.557          1.22                      
Uranium-235                          0.0519 U        0.0354         0.166             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-13                Received:        03/04/13                      
Lab ID:          243838-006                    Prepared:        03/14/13 11:20                
Matrix:          Soil                          Analyzed:        04/22/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00397 U       0.148          0.121            0.9     
Bismuth-212                           0.139           0.341          0.138                    
Bismuth-214                           0.381           0.0912         0.0414                   
Cesium-137                            0.00483 U       0.0237         0.0189           0.07    
Cobalt-60                             0.00476 U       0.0190         0.0222           0.03    
Europium-152                          0.0468 U        0.0489         0.0559           0.1     
Europium-154                          0.0354 U        0.0593         0.135            0.2     
Lead-212                              0.430           0.0669         0.0315                   
Lead-214                              0.449           0.101          0.0423                   
Potassium-40                          9.02            0.966          0.264                    
Protactinium-234                      0.0213 U        0.0807         0.0825                   
Radium-226 (By Bismuth-214)           0.381           0.0912         0.0414           0.2     
Thallium-208                          0.176           0.0416         0.0159                   
Thorium-232 (By Actinium-228)         0.469           0.101          0.0644           0.9     
Thorium-234                           0.494 U         0.490          0.995                    
Uranium-235                           0.0628 U        0.0551         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-14                Received:        03/04/13                      
Lab ID:          243838-007                    Prepared:        03/14/13 11:24                
Matrix:          Soil                          Analyzed:        04/22/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.161          0.156            0.9     
Bismuth-212                           1.01            0.450          0.252                    
Bismuth-214                           0.308           0.0797         0.0385                   
Cesium-137                           -0.00974 U       0.0270         0.0213           0.07    
Cobalt-60                             0.00650 U       0.0143         0.0230           0.03    
Europium-152                          0 U             0.0477         0.0607           0.1     
Europium-154                          0.0247 U        0.0635         0.146            0.2     
Lead-212                              0.443           0.0789         0.0424                   
Lead-214                              0.499           0.0847         0.0381                   
Potassium-40                         18.4             1.30           0.204                    
Protactinium-234                      0.0777 U        0.100          0.0895                   
Radium-226 (By Bismuth-214)           0.308           0.0797         0.0385           0.2     
Thallium-208                          0.211           0.0429         0.0169                   
Thorium-232 (By Actinium-228)         0.505           0.107          0.0658           0.9     
Thorium-234                           1.16            1.43           1.12                     
Uranium-235                           0.0485 U        0.0376         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-15                Received:        03/04/13                      
Lab ID:          243838-008                    Prepared:        03/14/13 11:28                
Matrix:          Soil                          Analyzed:        04/22/13 10:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0343 U        0.169          0.137            0.9     
Bismuth-212                           0.383           0.356          0.266                    
Bismuth-214                           0.613           0.100          0.0367                   
Cesium-137                            0.00818 U       0.0228         0.0178           0.07    
Cobalt-60                             0.0221          0.0239         0.0157           0.03    
Europium-152                          0.0410 U        0.0607         0.0566           0.1     
Europium-154                         -0.0580 U        0.222          0.177            0.2     
Lead-212                              0.652           0.0893         0.0441                   
Lead-214                              0.552           0.0962         0.0418                   
Potassium-40                         10.8             1.06           0.281                    
Protactinium-234                      0.0910          0.107          0.0858                   
Radium-226 (By Bismuth-214)           0.613           0.100          0.0367           0.2     
Thallium-208                          0.244           0.0477         0.0172                   
Thorium-232 (By Actinium-228)         0.684           0.119          0.0757           0.9     
Thorium-234                           1.27            1.42           1.10                     
Uranium-235                           0.0769 U        0.0379         0.156            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-16                Received:        03/04/13                      
Lab ID:          243838-009                    Prepared:        03/14/13 11:32                
Matrix:          Soil                          Analyzed:        04/22/13 11:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00721 U       0.165          0.135            0.9     
Bismuth-212                           0.600           0.468          0.300                    
Bismuth-214                           0.519           0.0918         0.0363                   
Cesium-137                            0.00310 U       0.0295         0.0240           0.07    
Cobalt-60                            -0.00370 U       0.0289         0.0233           0.03    
Europium-152                          0.0165 U        0.0374         0.0825           0.1     
Europium-154                          0.0288 U        0.0362         0.138            0.2     
Lead-212                              0.538           0.0845         0.0416                   
Lead-214                              0.654           0.110          0.0457                   
Potassium-40                         10.5             1.08           0.310                    
Protactinium-234                      0.0132 U        0.0303         0.0972                   
Radium-226 (By Bismuth-214)           0.519           0.0918         0.0363           0.2     
Thallium-208                          0.196           0.0512         0.0236                   
Thorium-232 (By Actinium-228)         0.729           0.124          0.0339           0.9     
Thorium-234                           0.525 U         1.38           1.11                     
Uranium-235                           0.0663 U        0.0352         0.154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-17                Received:        03/04/13                      
Lab ID:          243838-010                    Prepared:        03/14/13 12:27                
Matrix:          Soil                          Analyzed:        04/22/13 11:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00456 U       0.180          0.148            0.9     
Bismuth-212                           0.746           0.536          0.315                    
Bismuth-214                           0.446           0.0960         0.0425                   
Cesium-137                            0.0156 U        0.0279         0.0213           0.07    
Cobalt-60                            -0.00457 U       0.0305         0.0245           0.03    
Europium-152                          0.0388 U        0.0710         0.0425           0.1     
Europium-154                          0.0472 U        0.140          0.175            0.2     
Lead-212                              0.557           0.0859         0.0432                   
Lead-214                              0.569           0.109          0.0558                   
Potassium-40                         11.6             1.12           0.257                    
Protactinium-234                     -0.00707 U       0.0243         0.102                    
Radium-226 (By Bismuth-214)           0.446           0.0960         0.0425           0.2     
Thallium-208                          0.220           0.0427         0.0145                   
Thorium-232 (By Actinium-228)         0.665           0.185          0.0715           0.9     
Thorium-234                           0.634 U         0.455          1.29                     
Uranium-235                           0.0207 U        0.0285         0.162            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-18                Received:        03/04/13                      
Lab ID:          243838-011                    Prepared:        03/14/13 12:32                
Matrix:          Soil                          Analyzed:        04/22/13 15:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0616 U        0.181          0.146            0.9     
Bismuth-212                           1.16            0.434          0.198                    
Bismuth-214                           0.568           0.0960         0.0368                   
Cesium-137                           -0.00359 U       0.0248         0.0200           0.07    
Cobalt-60                            -0.00380 U       0.0250         0.0200           0.03    
Europium-152                          0.0177 U        0.0401         0.0666           0.1     
Europium-154                          0.0292 U        0.195          0.157            0.2     
Lead-212                              0.642           0.0866         0.0420                   
Lead-214                              0.622           0.112          0.0501                   
Potassium-40                          9.77            0.998          0.261                    
Protactinium-234                      0.0534 U        0.0942         0.101                    
Radium-226 (By Bismuth-214)           0.568           0.0960         0.0368           0.2     
Thallium-208                          0.222           0.0422         0.0147                   
Thorium-232 (By Actinium-228)         0.638           0.131          0.0532           0.9     
Thorium-234                           0.429 U         0.673          1.30                     
Uranium-235                           0.0681 U        0.0452         0.152            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0

16 of 345



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-19                Received:        03/04/13                      
Lab ID:          243838-012                    Prepared:        03/14/13 12:36                
Matrix:          Soil                          Analyzed:        04/22/13 15:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0543 U        0.202          0.163            0.9     
Bismuth-212                           0.895           0.428          0.230                    
Bismuth-214                           0.481           0.0935         0.0409                   
Cesium-137                           -0.00173 U       0.0282         0.0230           0.07    
Cobalt-60                             0.00522 U       0.0115         0.0245           0.03    
Europium-152                          0.0482          0.0679         0.0471           0.1     
Europium-154                          0.0124 U        0.0235         0.144            0.2     
Lead-212                              0.628           0.0785         0.0353                   
Lead-214                              0.624           0.0954         0.0396                   
Potassium-40                          9.55            0.974          0.230                    
Protactinium-234                     -0.0101 U        0.0248         0.0849                   
Radium-226 (By Bismuth-214)           0.481           0.0935         0.0409           0.2     
Thallium-208                          0.245           0.0480         0.0196                   
Thorium-232 (By Actinium-228)         0.744           0.118          0.0507           0.9     
Thorium-234                           0.595 U         0.740          1.32                     
Uranium-235                           0.0496 U        0.0471         0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/13/13 13:07                
Lab ID:          QC679592                      Analyzed:        04/10/13 14:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0140 U         0.0886         0.0715            0.9    
Bismuth-212                          0.110 U          0.236          0.175                    
Bismuth-214                         -0.00346 U        0.0124         0.0350                   
Cesium-137                          -0.00223 U        0.0197         0.0159            0.07   
Cobalt-60                            0.00176 U        0.00529        0.0179            0.03   
Europium-152                         0.0200 U         0.0470         0.0286            0.1    
Europium-154                         0.0181 U         0.0420         0.106             0.2    
Lead-212                            -0.000103 U       0.0281         0.0237                   
Lead-214                             0.0177 U         0.0377         0.0308                   
Potassium-40                        -0.226 U          0.694          0.296                    
Protactinium-234                     0.00927 U        0.0502         0.0616                   
Radium-226 (By Bismuth-214)         -0.00346 U        0.0124         0.0350            0.2    
Thallium-208                         0.0102 U         0.0237         0.0133                   
Thorium-232 (By Actinium-228)        0.0282 U         0.0556         0.0543            0.9    
Thorium-234                          0.616 U          0.842          0.635                    
Uranium-235                          0.0132 U         0.0283         0.0909            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/13/13 13:06                
Type:            LCS                           Analyzed:        04/10/13 15:26                
Lab ID:          QC679593                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.8                 0.417     98.6   54-146  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Sampled:         03/04/13 10:02                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243838-005                    Prepared:        03/14/13 11:04                
Lab ID:          QC680371                      Analyzed:        04/22/13 14:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   331 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0872 U     0.193        0.0318 U        0.163       0.132           0.9    NC   40  NC     1   

Bismuth-212                       0.919        0.445        0.525           0.405       0.282                  54.6 40  0.464  1   

Bismuth-214                       0.403        0.0863       0.534           0.100       0.0400                 27.9 40  0.701  1   

Cesium-137                        0 U          0.00960     -0.00273 U       0.0283      0.0231          0.07   NC   40  NC     1   

Cobalt-60                         0.00766 U    0.0209       0.0000644 U     0.000255    0.0226          0.03   NC   40  NC     1   

Europium-152                      0.0536       0.0581       0.0316 U        0.0452      0.0597          0.1    NC   40  NC     1   

Europium-154                      0.00354 U    0.177        0.0418 U        0.0913      0.141           0.2    NC   40  NC     1   

Lead-212                          0.632        0.102        0.588           0.0988      0.0449                 7.24 40  0.220  1   

Lead-214                          0.603        0.103        0.562           0.114       0.0489                 6.94 40  0.187  1   

Potassium-40                     12.8          1.34        13.8             1.40        0.336                  7.45 40  0.361  1   

Protactinium-234                  0.00587 U    0.0135       0.0565 U        0.0600      0.106                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.403        0.0863       0.534           0.100       0.0400          0.2    27.9 40  0.701  1   

Thallium-208                      0.239        0.0511       0.196           0.0471      0.0206                 19.9 40  0.439  1   

Thorium-232 (By Actinium-228)     0.762        0.143        0.753           0.159       0.0631          0.9    1.21 40  0.0304 1   

Thorium-234                       0.786 U      0.562        0.273 U         1.24        1.01                   NC   40  NC     1   

Uranium-235                       0.0519 U     0.0356       0.138 U         0.189       0.155           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 07:21:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1358 +0.250278*Channel -5.29191e-008*Channel**2

FWHM (ch) =   3.2056 +0.000982*Channel -4.41127e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.88 -0.08%      0.92     0.92    0.23%
977.19      244.70   244.66  0.02%      1.04     1.03    0.64%

1374.94      344.28   344.15  0.04%      1.10     1.12   -1.51%
3114.01      778.90   778.99 -0.01%      1.49     1.46    1.83%
3854.63      964.08   964.08  0.00%      1.56     1.58   -1.42%
5631.88     1408.01  1407.99  0.00%      1.83     1.83    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 16:10:38

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0871 +0.250176*Channel -3.03987e-008*Channel**2

FWHM (ch) =   3.0170 +0.000970*Channel -1.93345e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.09      121.78   121.76  0.01%      0.86     0.87   -0.90%
978.80      244.70   244.76 -0.02%      0.99     0.99    0.55%

1376.52      344.28   344.23  0.01%      1.09     1.08    0.56%
3115.07      778.90   778.93 -0.00%      1.46     1.46   -0.12%
3855.67      964.08   964.06  0.00%      1.61     1.62   -0.25%
5632.31     1408.01  1408.02 -0.00%      1.97     1.97    0.10%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:10:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:27:20
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.97      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -4.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130422002_BG                                                              
Acquired: 4/22/2013 07:26:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130422002_BG                                                              
Acquired: 4/22/2013 07:53:25
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513161710

Instrument : HPGE02                           Begun : 04/22/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:10 1.0 1          
002  2_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:26 1.0            
003  2_20130422_003  LCS     QC680774             Soil   196550 04/22/13 07:52 1.0 2          
004  2_20130422_004  SAMPLE  243838-006           Soil   196255 04/22/13 09:13 1.0            
005  2_20130422_005  SAMPLE  243838-008           Soil   196255 04/22/13 10:12 1.0            
006  2_20130422_006  SAMPLE  243838-009           Soil   196255 04/22/13 11:18 1.0            
007  2_20130422_007  MSS     243838-005           Soil   196255 04/22/13 12:15 1.0            
008  2_20130422_008  SAMPLE  243838-002           Soil   196255 04/22/13 13:47 1.0            
009  2_20130422_009  SDUP    QC680371             Soil   196255 04/22/13 14:53 1.0            
010  2_20130422_010  SAMPLE  243838-011           Soil   196255 04/22/13 15:40 1.0            
011  2_20130422_011  SAMPLE  243839-001           Soil   196255 04/22/13 16:27 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533161727

Instrument : HPGE04                           Begun : 04/22/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:27 1.0 1          
002  4_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:53 1.0            
003  4_20130422_003  LCS     QC680471             Soil   196468 04/22/13 08:17 1.0 2          
004  4_20130422_004  SAMPLE  243838-007           Soil   196255 04/22/13 10:14 1.0            
005  4_20130422_005  SAMPLE  243838-010           Soil   196255 04/22/13 11:19 1.0            
006  4_20130422_006  SAMPLE  243838-001           Soil   196255 04/22/13 12:22 1.0            
007  4_20130422_007  SAMPLE  243838-003           Soil   196255 04/22/13 13:48 1.0            
008  4_20130422_008  SAMPLE  243838-004           Soil   196255 04/22/13 14:54 1.0            
009  4_20130422_009  SAMPLE  243838-012           Soil   196255 04/22/13 15:41 1.0            

Standards used:  1=S19583  2=S19706
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Gamma Sample Preparation Summary
as of 24-APR-2013 18:05

Batch Number : 196255                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-MAR-2013 15:54              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243626-001                      329.29  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:15  GS 186                     

2      243626-002                      321.3   11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

3      243626-003                      324.57  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:02  GS 186                     

4      243626-004                      331.24  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:06  GS 186                     

5      243627-001                      321.01  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:17  GS 186                     

6      243627-002                      331.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:20  GS 186                     

7      243627-003                      329.41  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:23  GS 186                     

8      243627-004                      340.35  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:26  GS 186                     

9      243627-005                      312.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:33  GS 186                     

10     243627-006                      314.34  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:38  GS 186                     

11     243627-007                      305.69  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:42  GS 186                     

12     243627-008                      325.46  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:46  GS 186                     

13     243627-009                      325.96  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:51  GS 186                     

14     243627-010                      310.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:56  GS 186                     

15     243627-011                      318.12  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:00  GS 186                     

16     243627-012                      312.19  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:05  GS 186                     

17     243628-001                      309.24  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:17  GS 186                     

18     243628-002                      333.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:25  GS 186                     

19     243628-003                      329.34  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:31  GS 186                     

20     243628-004                      319.09  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:35  GS 186                     

21     243628-005                      282.62  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:39  GS 186                     

22     243628-006                      320.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

23     243628-007                      325.66  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

24     243628-008                      329.15  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:51  GS 186                     

25     243497-001                      345.32  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:13  GS 186                     

26     243497-002                      331.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:17  GS 186                     

27     243497-003                      360.9   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:21  GS 186                     

28     243497-004                      330.83  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:25  GS 186                     

29     243497-005                      328.29  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:28  GS 186                     

30     243497-006                      325.49  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:32  GS 186                     

31     243497-007                      321.02  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:36  GS 186                     

32     243498-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  GS 186                     

32     243838-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  RA226     alias:243498-001 

33     243498-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  GS 186                     

33     243838-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  RA226     alias:243498-002 

34     243498-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  GS 186                     

34     243838-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  RA226     alias:243498-003 

35     243498-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  GS 186                     

35     243838-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  RA226     alias:243498-004 

36     243498-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     243838-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:243498-005 

37     243498-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  GS 186                     

37     243838-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  RA226     alias:243498-006 

38     243498-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  GS 186                     

38     243838-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  RA226     alias:243498-007 

39     243498-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  GS 186                     

39     243838-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  RA226     alias:243498-008 

40     243498-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  GS 186                     

40     243838-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  RA226     alias:243498-009 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

41     243498-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  GS 186                     

41     243838-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  RA226     alias:243498-010 

42     243498-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  GS 186                     

42     243838-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  RA226     alias:243498-011 

43     243498-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  GS 186                     

43     243838-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  RA226     alias:243498-012 

44     243499-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  GS 186                     

44     243839-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  RA226     alias:243499-001 

45     243499-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  GS 186                     

45     243839-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  RA226     alias:243499-002 

46     243499-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  GS 186                     

46     243839-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  RA226     alias:243499-003 

47     243499-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  GS 186                     

47     243839-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  RA226     alias:243499-004 

48     243499-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  GS 186                     

48     243839-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  RA226     alias:243499-005 

49     243499-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  GS 186                     

49     243839-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  RA226     alias:243499-006 

QC1    QC679592    BLANK               308.56  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:07  GS 186                     

QC2    QC679593    LCS                 305.74  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:06  GS 186                     

2      QC679594    SDUP of 243626-002  327.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

36     QC679595    SDUP of 243498-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     QC680371    SDUP of 243838-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:QC679595   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-08                Received:        03/04/13                      
Lab ID:          243838-001                    Prepared:        03/14/13 10:40                
Matrix:          Soil                          Analyzed:        04/22/13 12:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0374 U        0.209          0.170            0.9     
Bismuth-212                           0.441           0.421          0.296                    
Bismuth-214                           0.520           0.0986         0.0413                   
Cesium-137                           -0.0115 U        0.0300         0.0236           0.07    
Cobalt-60                             0.00218 U       0.0308         0.0251           0.03    
Europium-152                          0.126           0.0654         0.0605           0.1     
Europium-154                         -0.0746 U        0.235          0.186            0.2     
Lead-212                              0.607           0.0861         0.0423                   
Lead-214                              0.641           0.0985         0.0389                   
Potassium-40                         12.2             1.16           0.265                    
Protactinium-234                      0.0850 U        0.112          0.0942                   
Radium-226 (By Bismuth-214)           0.520           0.0986         0.0413           0.2     
Thallium-208                          0.253           0.0541         0.0235                   
Thorium-232 (By Actinium-228)         0.718           0.143          0.0387           0.9     
Thorium-234                           0.611 U         0.725          1.33                     
Uranium-235                           0.0634 U        0.0463         0.143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-001                   Client ID : 12-PE-E0798-08        

Seqnum : 1533161727006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_006                                Batch         : 196255                       Time      : 22-APR-2013 12:22     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300 g                        Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0374            0.170       0.9      .20854           .20856           -0.014       u        

Bismuth-212                         0.441             0.296                .42144           .42204           0.11         u        

Bismuth-214                         0.520             0.0413               .09862           .10135           -0.0035      u        

Cesium-137                          -0.0115           0.0236      0.07     .030032          .030036          -0.0022      u        

Cobalt-60                           0.00218           0.0251      0.03     .030829          .030829          0.0018       u        

Europium-152                        0.126             0.0605      0.1      .065352          .065635          0.020        u        

Europium-154                        -0.0746           0.186       0.2      .23544           .23547           0.018        u        

Lead-212                            0.607             0.0423               .086077          .09663           -0.00010     u        

Lead-214                            0.641             0.0389               .098534          .103             0.018        u        

Potassium-40                        12.2              0.265                1.1639           1.314            -0.23        u        

Protactinium-234                    0.0850            0.0942               .11219           .11417           0.0093       u        

Radium-226 (By Bismuth-214)         0.520             0.0413      0.2      .09862           .10135           -0.0035      u        

Thallium-208                        0.253             0.0235               .054143          .056509          0.010        u        

Thorium-232 (By Actinium-228)       0.718             0.0387      0.9      .14321           .15233           0.028        u        

Thorium-234                         0.611             1.33                 .72541           .7277            0.62         u        

Uranium-235                         0.0634            0.143       0.18     .04633           .046489          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533161727006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-08          
Sample Description: 243838-001, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:08            Live Time: 2700   sec

Acquisition Time: 4/22/2013 12:22:11        Real Time: 2705   sec
Analysis Time: 4/22/2013 16:37           Dead Time: 0.20   %

Analysis Quantity: 3.000E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.181E-01      1.432E-01      1.523E-01      3.866E-02
Am-241    #AB    3.745E-02      2.085E-01      2.086E-01      1.699E-01
Bi-212    #      4.408E-01      4.214E-01      4.220E-01      2.955E-01
Bi-214           5.201E-01      9.862E-02      1.014E-01      4.125E-02
Co-60     #AB    2.182E-03      3.083E-02      3.083E-02      2.509E-02
Cs-137    #AB   -1.148E-02      3.003E-02      3.004E-02      2.358E-02
Eu-152           1.265E-01      6.535E-02      6.563E-02      6.049E-02
Eu-154    #AB   -7.462E-02      2.354E-01      2.355E-01      1.858E-01
K-40             1.216E+01      1.164E+00      1.314E+00      2.651E-01
Pa-234    #AB    8.505E-02      1.122E-01      1.142E-01      9.420E-02
Pb-212           6.069E-01      8.608E-02      9.663E-02      4.234E-02
Pb-214           6.414E-01      9.853E-02      1.030E-01      3.892E-02
Ra-226           8.877E-01      5.689E-01      5.712E-01      4.160E-01
Th-234    #AB    6.113E-01      7.254E-01      7.277E-01      1.331E+00
Tl-208           2.529E-01      5.414E-02      5.651E-02      2.347E-02
U-235     #AB    6.339E-02      4.633E-02      4.649E-02      1.434E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.715E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

Sample description                                             
243838-001, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_006.An1

Acquisition information
Start time:                 4/22/2013 12:22:11
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0000E+02) = 

9.0090E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1518

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.78        6. 278.46   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.82       11. 147.43   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.53       88.  21.34   0.83  2.732E-02
77.12      124.  14.48   0.83  2.930E-02
87.02       25.  64.72   0.48  3.592E-02
92.91       48.  37.27   0.37  3.937E-02    92.59   4.343  9.499E-01 Th234 

93.35   5.760  7.092E-01 U235  
93.35   4.100  9.964E-01 Ac228 
93.35   5.760  7.092E-01 U235  

93.06       33.  59.33   0.84  3.899E-02    92.59   4.343  6.561E-01 Th234 
93.35   5.760  4.898E-01 U235  
93.35   4.100  6.882E-01 Ac228 

93.07       40.  46.54   0.84  3.937E-02    92.59   4.343  7.793E-01 Th234 
93.35   5.760  5.819E-01 U235  
93.35   4.100  8.174E-01 Ac228 

121.19        4. 247.90   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
132.18       15. 106.56   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  5.531E-02 Pa234 
142.37       13. 116.73   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.680E-02 U235  
163.57       13. 124.26   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.656E-01 U235  
184.69       10.  95.12   0.69  4.864E-02
186.09       45.  36.55   0.93  4.855E-02   185.72  57.000  5.423E-02 U235  

186.21   3.555  8.703E-01 Ra226 
185.72  57.000  5.423E-02 U235  

186.11       46.  32.04   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
186.21   3.555  8.877E-01 Ra226 

205.74        2. 557.63   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.463E-02 U235  

238.74      374.   6.11   0.98  4.347E-02   238.63  43.600  6.515E-01 Pb212 
241.75       61.  25.55   0.98  4.317E-02   242.00   7.268  6.469E-01 Pb214 
276.99       10. 122.75   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.16      132.  12.60   1.20  3.830E-02   295.22  18.414  6.123E-01 Pb214 
299.71       23.  46.39   0.34  3.789E-02   300.09   3.180  6.400E-01 Pb212 
338.30       88.  16.85   0.90  3.500E-02   338.32  11.400  7.359E-01 Ac228 
351.91      244.   7.54   0.96  3.408E-02   351.93  35.600  6.578E-01 Pb214 
583.09      158.  10.42   0.91  2.395E-02   583.19  85.000  2.529E-01 Tl208 
609.38      170.   9.09   1.44  2.322E-02   609.31  45.490  5.358E-01 Bi214 
727.33       17.  41.47   1.42  2.051E-02   727.33   6.650  4.232E-01 Bi212 
779.26        3. 196.20   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.47        4. 199.28   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.78       10.  73.58   1.53  1.823E-02   860.53  12.400    PBC<MDA Tl208 
881.62        8.  77.77   1.55  1.793E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.366E-01 Pa234 
911.05      104.  10.66   1.87  1.750E-02   911.20  26.200  7.553E-01 Ac228 
964.69       35.  25.84   0.52  1.681E-02   964.08  14.500  4.824E-01 Eu152 
969.08       51.  22.29   1.28  1.675E-02   968.96  15.900  6.440E-01 Ac228 

1120.97       32.  26.58   1.74  1.507E-02  1120.29  14.910  4.720E-01 Bi214 
1331.84        1. 706.53   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.90      488.   4.64   1.87  1.229E-02  1460.82  10.550  1.216E+01 K40   
1764.59       17.  26.33   2.22  1.048E-02  1764.49  15.310  3.505E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.15    74.50       161.        75. 2.738E+03   56.44   0.594  -      s 
308.52    77.09       121.       104. 3.550E+03   36.39   0.980  -        
348.19    87.02       117.        25. 7.071E+02  129.45   0.475  -      s 
738.24   184.69        77.        32. 6.634E+02   84.47   0.931 U-235    D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.29    59.78       126.         6.     0.002   556.93   0.812s
Th-234    251.46    62.82       130.        11.     0.004   294.87   0.816s
Th-234    372.34    93.06       178.        33.     0.012   118.66   0.844s
U-235     373.51    93.35       150.        40.     0.015    93.08   0.845D
Ac-228    373.51    93.35       125.        48.     0.018    74.55   0.367D
Eu-152    487.18   121.79       121.       -10.    -0.004   319.82   0.872s
Eu-154    484.78   121.19        58.         4.     0.002   495.79   0.873s
Pa-234    528.72   132.18       120.        15.     0.006   213.12   0.881s
U-235     569.47   142.37       103.        13.     0.005   233.46   0.893s
U-235     654.21   163.57       117.        13.     0.005   248.51   0.911s
U-235     744.24   186.09       113.        45.     0.017    73.09   0.932 
Ra-226    744.74   186.21        85.        46.     0.017    64.09   0.932D
U-235     822.82   205.74        91.         2.     0.001  1115.26   0.951s
Pb-212    954.64   238.71       107.       343.     0.127    14.00   0.892 
Pb-214    966.69   241.73        77.        64.     0.024    47.57   0.308s
Tl-208   1107.67   276.99        83.        10.     0.004   245.49   1.018s
Pb-214   1180.69   295.25        65.       125.     0.046    24.70   1.034 
Pb-212   1198.52   299.71        47.        23.     0.009    92.77   0.340s
Ac-228   1352.83   338.30        44.        88.     0.033    33.71   0.897s
Eu-152   1376.23   344.15        51.        -7.    -0.003   278.53   1.079s
Pb-214   1407.26   351.91        37.       239.     0.089    15.07   0.964 
Tl-208   2331.71   583.09        38.       154.     0.057    20.85   0.907s
Bi-214   2436.89   609.38        31.       170.     0.063    18.17   1.443 
Cs-137   2646.61   661.82        32.        -6.    -0.002   261.64   1.362s
Eu-154   2896.38   724.26        42.        -9.    -0.003   221.35   1.415s
Bi-212   2908.64   727.33        27.        17.     0.006    82.95   1.418s
Eu-152   3116.37   779.26        19.         3.     0.001   392.39   1.462s
Bi-212   3141.21   785.47        32.         4.     0.001   398.56   1.468s
Tl-208   3442.50   860.78        22.        10.     0.004   147.17   1.531s
Eu-154   3494.52   873.79        27.        -5.    -0.002   315.53   1.542s
Pa-234   3525.86   881.62        14.         8.     0.003   155.54   1.548s
Pa-234   3536.15   884.19        26.        -5.    -0.002   289.14   1.550s
Ac-228   3643.59   911.05         5.       104.     0.038    21.33   1.869s
Eu-152   3858.21   964.69        13.        35.     0.013    51.68   0.523s
Ac-228   3875.78   969.08        22.        51.     0.019    44.59   1.283 
Eu-154   3984.89   996.35        20.        -2.    -0.001   530.62   1.643s
Eu-154   4019.14  1004.91        24.        -2.    -0.001   732.67   1.650s
Bi-214   4483.54  1120.97        20.        32.     0.012    53.16   1.743s
Co-60    4690.67  1172.74        27.        -2.    -0.001   628.75   1.785s
Eu-154   5094.61  1273.67        29.        -6.    -0.002   284.02   1.864s
Co-60    5327.43  1331.84        18.         1.     0.000  1413.05   1.908s
K-40     5844.01  1460.90        20.       472.     0.175     9.28   1.871 
Bi-212   6475.86  1618.74        14.        -3.    -0.001   370.29   2.121s
Bi-214   7059.79  1764.59         8.        17.     0.006    52.66   2.223s
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1809E-01                                      5.12E+12             
911.20 7.553E-01 @(  3.866E-02 1.07E+01 2.62E+01 G  
968.96 6.440E-01  (  1.357E-01 2.23E+01 1.59E+01 G  
338.32 7.359E-01 @(  1.292E-01 1.69E+01 1.14E+01 G  

Energy duplication    
93.35 9.964E-01 +   5.381E-01 3.73E+01 4.10E+00 XA 

Am-241   I   3.7445E-02                                      1.58E+05             
59.54 3.745E-02 &(  1.699E-01 2.78E+02 3.59E+01 G  

Bi-212   N   4.4076E-01                                      5.12E+12             
727.33 4.232E-01 ?(P 2.955E-01 4.15E+01 6.65E+00 G  
785.37 5.458E-01 ?(P 2.045E+00 1.99E+02 1.11E+00 G  

1620.74-5.932E-01 -   1.720E+00 1.85E+02 1.51E+00 G  

Bi-214   N   5.2005E-01                                      5.84E+05             
609.31 5.358E-01  (P 4.125E-02 9.09E+00 4.55E+01 G  

1120.29 4.720E-01 ?(  1.539E-01 2.66E+01 1.49E+01 G  
1764.49 3.505E-01 - P 1.404E-01 2.63E+01 1.53E+01 G  

Co-60    T   2.1817E-03                                      1.93E+03             
1332.49 2.182E-03 ?(  2.509E-02 7.07E+02 1.00E+02 G  
1173.23-5.579E-03 +   2.828E-02 3.14E+02 9.98E+01 G  

Cs-137   I  -1.1478E-02                                      1.10E+04             
661.66-1.148E-02 ?(  2.358E-02 1.31E+02 8.50E+01 G  

Eu-152   I   1.2645E-01                                      4.94E+03             
344.28-2.732E-02 ?(  6.049E-02 1.39E+02 2.66E+01 G  
121.78-2.421E-02 +   6.252E-02 1.60E+02 2.84E+01 G  
778.90 4.375E-02 &(  1.357E-01 1.96E+02 1.30E+01 G  
964.08 4.824E-01  (  1.158E-01 2.58E+01 1.45E+01 G  

1112.08 3.460E-03 %   1.745E-01 3.07E+03 1.34E+01 G  
1408.01-4.413E-03 %   1.147E-01 1.59E+03 2.09E+01 G  

Eu-154   I  -7.4619E-02                                      3.14E+03             
873.18-7.462E-02 ?(  1.858E-01 1.58E+02 1.22E+01 G  
123.07 7.633E-03 +   3.060E-02 2.48E+02 4.04E+01 G  

1274.43-3.979E-02 +   8.890E-02 1.42E+02 3.49E+01 G  
723.30-7.116E-02 +   1.235E-01 1.11E+02 2.00E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-2.234E-02 +   1.322E-01 3.66E+02 1.79E+01 G  
996.25-4.850E-02 +   2.058E-01 2.65E+02 1.05E+01 G  

K-40     N   1.2158E+01                                      4.57E+11             
1460.82 1.216E+01  (P 2.651E-01 4.64E+00 1.06E+01 G  

Pa-234   N   8.5046E-02                                      1.63E+12             
131.30 5.531E-02 &(  9.420E-02 1.07E+02 1.82E+01 G  
569.50-9.864E-03 &   1.932E-01 1.20E+03 9.30E+00 G  
946.00 6.933E-03 &   1.278E-01 1.13E+03 1.35E+01 G  
880.52 1.366E-01 &(  1.551E-01 7.78E+01 1.05E+01 G  
883.24-1.001E-01 +   2.273E-01 1.45E+02 9.70E+00 G  

Pb-212   N   6.0692E-01                                      5.12E+12             
238.63 6.045E-01  (P 4.234E-02 7.00E+00 4.36E+01 G  
300.09 6.400E-01  (P 4.418E-01 4.64E+01 3.18E+00 G  

Pb-214   N   6.4142E-01                                      5.84E+05             
351.93 6.578E-01  (P 3.892E-02 7.54E+00 3.56E+01 G  
295.22 5.933E-01 ?(P 8.870E-02 1.23E+01 1.84E+01 G  
242.00 6.831E-01  (  2.173E-01 2.38E+01 7.27E+00 G  

Ra-226   N   8.8773E-01                                      5.84E+05             
186.21 8.877E-01  (  4.160E-01 3.20E+01 3.56E+00 G  

Th-234   N   6.1132E-01                                      1.63E+12             
63.30 5.595E-01 &(  1.331E+00 1.47E+02 3.75E+00 G  
92.59 6.561E-01  (  6.133E-01 5.93E+01 4.34E+00 G  

Tl-208   N   2.5288E-01                                      5.12E+12             
583.19 2.529E-01  (P 2.347E-02 1.04E+01 8.50E+01 G  
277.37 1.312E-01 - P 2.699E-01 1.23E+02 6.60E+00 G  
860.53 1.460E-01 -   1.597E-01 7.36E+01 1.24E+01 G  

U-235    N   6.3385E-02                                      2.57E+11             
143.77 7.680E-02 ?(  1.434E-01 1.17E+02 1.09E+01 G  
205.32 3.463E-02 &(  3.161E-01 5.58E+02 5.02E+00 G  
163.36 1.656E-01 ?(  3.302E-01 1.24E+02 5.08E+00 G  
185.72 5.423E-02 &(  2.981E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 5.819E-01 ?   4.193E-01 4.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78       126.         6.     0.002   556.93   3.745E-02   
Th-234      62.82       130.        11.     0.004   294.87   5.595E-01   
Th-234      93.06       178.        33.     0.012   118.66   6.561E-01   
U-235       93.35       150.        40.     0.015    93.08   5.819E-01   
Eu-154     121.19        58.         4.     0.002   495.79   7.633E-03   
Pa-234     132.18       120.        15.     0.006   213.12   5.531E-02   
U-235      142.37       103.        13.     0.005   233.46   7.680E-02   
U-235      163.57       117.        13.     0.005   248.51   1.656E-01   
U-235      186.09       113.        45.     0.017    73.09   5.423E-02   
U-235      205.74        91.         2.     0.001  1115.26   3.463E-02   
Cs-137     661.82        32.        -6.    -0.002   261.64  -1.148E-02   
Eu-154     724.26        42.        -9.    -0.003   221.35  -7.116E-02   
Bi-212     727.33        27.        17.     0.006    82.95   4.232E-01  P
Bi-212     785.47        32.         4.     0.001   398.56   5.458E-01  P
Eu-154     873.79        27.        -5.    -0.002   315.53  -7.462E-02   
Pa-234     881.62        14.         8.     0.003   155.54   1.366E-01   
Pa-234     884.19        26.        -5.    -0.002   289.14  -1.001E-01   
Eu-154     996.35        20.        -2.    -0.001   530.62  -4.850E-02   
Eu-154    1004.91        24.        -2.    -0.001   732.67  -2.234E-02   
Co-60     1172.74        27.        -2.    -0.001   628.75  -5.579E-03   
Eu-154    1273.67        29.        -6.    -0.002   284.02  -3.979E-02   
Co-60     1331.84        18.         1.     0.000  1413.05   2.182E-03   
Bi-212    1618.74        14.        -3.    -0.001   370.29  -5.932E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:37:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1809E-01    7.1809E-01   1.4321E-01    1.5233E-01  3.866E-02
Am-241 #A    3.7437E-02    3.7445E-02   2.0854E-01    2.0856E-01  1.699E-01
Bi-212 #     4.4076E-01    4.4076E-01   4.2144E-01    4.2204E-01  2.955E-01
Bi-214       5.2002E-01    5.2005E-01   9.8620E-02    1.0135E-01  4.125E-02
Co-60  #A    2.1435E-03    2.1817E-03   3.0829E-02    3.0829E-02  2.509E-02
Cs-137 #A   -1.1443E-02   -1.1478E-02   3.0032E-02    3.0036E-02  2.358E-02
Eu-152  C    1.2558E-01    1.2645E-01   6.5352E-02    6.5635E-02  6.049E-02
Eu-154 #A   -7.3815E-02   -7.4619E-02   2.3544E-01    2.3547E-01  1.858E-01
K-40         1.2158E+01    1.2158E+01   1.1639E+00    1.3140E+00  2.651E-01
Pa-234 #A    8.5046E-02    8.5046E-02   1.1219E-01    1.1417E-01  9.420E-02
Pb-212       6.0692E-01    6.0692E-01   8.6077E-02    9.6630E-02  4.234E-02
Pb-214       6.4138E-01    6.4142E-01   9.8534E-02    1.0300E-01  3.892E-02
Ra-226       8.8768E-01    8.8773E-01   5.6892E-01    5.7118E-01  4.160E-01
Th-234 #A    6.1132E-01    6.1132E-01   7.2541E-01    7.2770E-01  1.331E+00
Tl-208       2.5288E-01    2.5288E-01   5.4143E-02    5.6509E-02  2.347E-02
U-235  #A    6.3385E-02    6.3385E-02   4.6330E-02    4.6489E-02  1.434E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.3 keV)     1.579E+01  pCi/g         
Total Decayed Activity (  238.6 to  2035.3 keV) 1.5785238E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-09                Received:        03/04/13                      
Lab ID:          243838-002                    Prepared:        03/14/13 10:48                
Matrix:          Soil                          Analyzed:        04/22/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0722         0.159            0.9     
Bismuth-212                           0.490           0.478          0.300                    
Bismuth-214                           0.409           0.0874         0.0410                   
Cesium-137                            0 U             0.0144         0.0303           0.07    
Cobalt-60                            -0.00716 U       0.0304         0.0241           0.03    
Europium-152                          0.0460 U        0.0738         0.0532           0.1     
Europium-154                          0.0283 U        0.0880         0.188            0.2     
Lead-212                              0.618           0.0852         0.0414                   
Lead-214                              0.593           0.0995         0.0402                   
Potassium-40                         12.3             1.14           0.286                    
Protactinium-234                     -0.0356 U        0.125          0.101                    
Radium-226 (By Bismuth-214)           0.409           0.0874         0.0410           0.2     
Thallium-208                          0.217           0.0478         0.0190                   
Thorium-232 (By Actinium-228)         0.808           0.172          0.0708           0.9     
Thorium-234                           0.397 U         0.724          1.29                     
Uranium-235                           0.0696 U        0.0339         0.166            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-002                   Client ID : 12-PE-E0798-09        

Seqnum : 1513161710008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_008                                Batch         : 196255                       Time      : 22-APR-2013 13:47     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313 g                        Live Time : 2700 sec              

Dead Time : 0.25 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.159       0.9      .072234          .072234          -0.014       u        

Bismuth-212                         0.490             0.300                .47836           .47902           0.11         u        

Bismuth-214                         0.409             0.0410               .087429          .089387          -0.0035      u        

Cesium-137                          0                 0.0303      0.07     .014448          .014448          -0.0022      u        

Cobalt-60                           -0.00716          0.0241      0.03     .030405          .030407          0.0018       u        

Europium-152                        0.0460            0.0532      0.1      .073782          .073829          0.020        u        

Europium-154                        0.0283            0.188       0.2      .088007          .088019          0.018        u        

Lead-212                            0.618             0.0414               .085162          .099308          -0.00010     u        

Lead-214                            0.593             0.0402               .099519          .10485           0.018        u        

Potassium-40                        12.3              0.286                1.1377           1.2939           -0.23        u        

Protactinium-234                    -0.0356           0.101                .1251            .12541           0.0093       u        

Radium-226 (By Bismuth-214)         0.409             0.0410      0.2      .087429          .089387          -0.0035      u        

Thallium-208                        0.217             0.0190               .047819          .049832          0.010        u        

Thorium-232 (By Actinium-228)       0.808             0.0708      0.9      .17239           .18206           0.028        u        

Thorium-234                         0.397             1.29                 .72447           .72545           0.62         u        

Uranium-235                         0.0696            0.166       0.18     .033896          .03419           0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-09          
Sample Description: 243838-002, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:07            Live Time: 2700   sec

Acquisition Time: 4/22/2013 13:47:01        Real Time: 2707   sec
Analysis Time: 4/22/2013 14:32           Dead Time: 0.25   %

Analysis Quantity: 3.130E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.079E-01      1.724E-01      1.821E-01      7.078E-02
Am-241    #AB    0.000E+00      7.223E-02      7.223E-02      1.592E-01
Bi-212    #      4.901E-01      4.784E-01      4.790E-01      3.004E-01
Bi-214           4.092E-01      8.743E-02      8.939E-02      4.099E-02
Co-60     #AB   -7.161E-03      3.041E-02      3.041E-02      2.409E-02
Cs-137    #AB    0.000E+00      1.445E-02      1.445E-02      3.034E-02
Eu-152    #AB    4.603E-02      7.378E-02      7.383E-02      5.316E-02
Eu-154    #AB    2.829E-02      8.801E-02      8.802E-02      1.881E-01
K-40             1.226E+01      1.138E+00      1.294E+00      2.862E-01
Pa-234    #AB   -3.559E-02      1.251E-01      1.254E-01      1.014E-01
Pb-212           6.177E-01      8.516E-02      9.931E-02      4.140E-02
Pb-214           5.933E-01      9.952E-02      1.049E-01      4.020E-02
Ra-226    #      1.626E+00      6.648E-01      6.739E-01      4.014E-01
Th-234     AB    3.973E-01      7.245E-01      7.254E-01      1.293E+00
Tl-208           2.172E-01      4.782E-02      4.983E-02      1.903E-02
U-235     #AB    6.957E-02      3.390E-02      3.419E-02      1.658E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.757E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 14:32:14
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_008.An1               

Sample description                                             
243838-002, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_008.An1

Acquisition information
Start time:                 4/22/2013 13:47:01
Live time:               2700
Real time:               2707
Dead time:                  0.25 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1300E+02) = 

8.6348E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1407

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.48       11. 155.36   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.97       92.  18.83   0.87  2.850E-02
77.23      159.  11.98   0.88  3.018E-02
92.53       16.  95.51   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.210E-01 U235  
93.15       24.  79.17   0.89  3.990E-02    93.35   4.100  4.747E-01 Ac228 

93.35   5.760  3.379E-01 U235  
93.29       18.  84.88   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.538E-01 U235  
143.90        7. 234.64   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.341E-02 U235  
186.17       64.  24.36   0.98  4.819E-02   185.72  57.000  7.459E-02 U235  

186.21   3.555  1.197E+00 Ra226 
185.72  57.000  7.459E-02 U235  

186.17       87.  20.45   1.49  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.626E+00 Ra226 

209.74       54.  27.98   0.84  4.599E-02
238.65      370.   6.78   1.02  4.318E-02   238.63  43.600  6.177E-01 Pb212 
241.82       55.  27.44   1.36  4.285E-02   242.00   7.268  5.621E-01 Pb214 
277.55       14.  94.23   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      140.  13.86   0.78  3.815E-02   295.22  18.414  6.134E-01 Pb214 
299.85       19.  53.21   1.03  3.774E-02   300.09   3.180  5.069E-01 Pb212 
338.52       88.  18.08   1.05  3.492E-02   338.32  11.400  7.026E-01 Ac228 
343.91        8. 125.28   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.690E-02 Eu152 
351.77      229.   8.17   0.95  3.405E-02   351.93  35.600  5.893E-01 Pb214 
569.56        1. 891.62   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.23      140.  11.01   0.57  2.416E-02   583.19  85.000  2.172E-01 Tl208 
609.49      148.  10.12   1.03  2.345E-02   609.31  45.490  4.215E-01 Bi214 
727.91       15.  58.60   1.42  2.078E-02   727.33   6.650  3.467E-01 Bi212 
778.72        2. 258.49   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.001E-02 Eu152 
784.11        9.  78.05   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.52        9.  73.72   1.51  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.43      124.  11.34   1.25  1.779E-02   911.20  26.200  8.536E-01 Ac228 
969.08       42.  23.99   1.59  1.704E-02   968.96  15.900  4.946E-01 Ac228 

1004.10        4. 155.62   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.65       43.  17.64   0.74  1.535E-02  1120.29  14.910  6.008E-01 Bi214 
1274.92        4. 155.54   1.76  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1406.75        7.  80.14   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.041E-02 Eu152 
1460.84      527.   4.47   1.60  1.254E-02  1460.82  10.550  1.226E+01 K40   
1764.36       19.  26.76   1.98  1.069E-02  1764.49  15.310  3.727E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.99       118.        79. 2.783E+03   45.57   1.048  -      s 
308.10    77.24       124.       123. 4.089E+03   32.22   0.617  -      s 
837.64   209.74        71.        54. 1.166E+03   55.97   0.838 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.10    63.48       147.        11.     0.004   310.72   0.864s
Th-234    369.43    92.59       107.        16.     0.006   191.01   0.891D
Ac-228    372.48    93.35       111.        18.     0.007   169.77   0.892D
U-235     372.48    93.35       173.        24.     0.009   158.33   0.892D
Eu-152    485.60   121.66       139.        -4.    -0.002   790.20   0.919s
Pa-234    524.38   131.36       151.       -10.    -0.004   351.51   0.928s
U-235     574.49   143.90       149.         7.     0.003   469.28   0.939s
U-235     646.59   161.94       110.       -12.    -0.004   264.26   0.958s
U-235     743.43   186.17        90.        64.     0.024    48.72   0.978s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.44   186.17        85.        87.     0.032    40.90   1.493s
U-235     817.63   204.74       112.       -22.    -0.008   144.85   0.996s
Pb-212    953.18   238.65       109.       364.     0.135    13.57   1.015 
Pb-214    965.85   241.82        84.        55.     0.020    54.88   1.360s
Tl-208   1108.69   277.55        76.        14.     0.005   188.46   1.060s
Pb-214   1178.65   295.05        76.       135.     0.050    27.72   0.776s
Pb-212   1197.82   299.85        42.        19.     0.007   106.43   1.031 
Ac-228   1352.42   338.52        52.        88.     0.032    36.16   1.054s
Eu-152   1373.97   343.91        42.         8.     0.003   250.55   1.119s
Pb-214   1405.39   351.77        43.       223.     0.083    16.34   0.945s
Pa-234   2276.25   569.56        36.         1.     0.000  1783.24   1.303s
Tl-208   2330.94   583.23        28.       140.     0.052    22.01   0.567s
Bi-214   2435.98   609.49        34.       141.     0.052    20.24   1.033 
Bi-212   2909.64   727.91        31.        15.     0.006   117.21   1.422s
Eu-152   3112.92   778.72        18.         2.     0.001   516.97   1.458s
Bi-212   3134.50   784.11        21.         9.     0.003   156.09   1.463s
Tl-208   3440.22   860.52        16.         9.     0.003   147.44   1.515s
Ac-228   3643.95   911.43        20.       124.     0.046    22.67   1.254 
Ac-228   3874.65   969.08        30.        42.     0.016    47.99   1.586 
Eu-154   3985.06   996.67        23.        -2.    -0.001   840.80   1.603s
Eu-154   4014.78  1004.10        21.         4.     0.002   311.24   1.608s
Bi-214   4481.31  1120.65         8.        43.     0.016    35.28   0.742s
Co-60    4699.78  1175.22        21.        -3.    -0.001   436.08   1.709s
Eu-154   5098.98  1274.92        20.         4.     0.002   311.07   1.764s
Co-60    5326.63  1331.77        18.        -3.    -0.001   424.57   1.794s
Eu-152   5626.89  1406.75        11.         7.     0.002   160.28   1.831s
K-40     5843.55  1460.84        26.       507.     0.188     8.94   1.598 
Bi-214   7059.60  1764.36        13.        19.     0.007    53.53   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.0785E-01                                      5.12E+12             
911.20 8.536E-01  (  7.078E-02 1.13E+01 2.62E+01 G  
968.96 4.946E-01 -   1.496E-01 2.40E+01 1.59E+01 G  
338.32 7.026E-01 @(  1.356E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 3.566E-01 -   4.794E-01 8.49E+01 4.10E+00 XA 

Bi-212   N   4.9013E-01                                      5.12E+12             
727.33 3.467E-01 ?(  3.004E-01 5.86E+01 6.65E+00 G  
785.37 1.350E+00 ?(  1.574E+00 7.80E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.865E+00 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.0919E-01                                      5.84E+05             
609.31 4.215E-01  (P 4.099E-02 1.01E+01 4.55E+01 G  

1120.29 6.008E-01 + P 9.207E-02 1.76E+01 1.49E+01 G  
1764.49 3.727E-01 ?(P 1.635E-01 2.68E+01 1.53E+01 G  

Co-60    T  -7.1614E-03                                      1.93E+03             
1332.49-7.161E-03 ?(  2.409E-02 2.12E+02 1.00E+02 G  
1173.23-6.826E-03 +   2.368E-02 2.18E+02 9.98E+01 G  

Eu-152   I   4.6034E-02                                      4.94E+03             
344.28 2.690E-02 &(  5.316E-02 1.25E+02 2.66E+01 G  
121.78-9.953E-03 &   6.430E-02 3.95E+02 2.84E+01 G  
778.90 3.001E-02 ?(  1.238E-01 2.58E+02 1.30E+01 G  
964.08-8.692E-03 &   1.707E-01 1.20E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.703E-01 1.00E+03 1.34E+01 G  
1408.01 8.041E-02 ?(  9.306E-02 8.01E+01 2.09E+01 G  

Eu-154   I   2.8292E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.881E-01 1.00E+03 1.22E+01 G  
123.07-4.674E-05 %   4.565E-02 5.93E+04 4.04E+01 G  

1274.43 2.846E-02 &(  6.933E-02 1.56E+02 3.49E+01 G  
723.30 4.177E-03 %   8.839E-02 1.29E+03 2.00E+01 G  

1004.72 4.724E-02 &(  1.152E-01 1.56E+02 1.79E+01 G  
996.25-3.047E-02 &   2.074E-01 4.20E+02 1.05E+01 G  

K-40     N   1.2263E+01                                      4.57E+11             
1460.82 1.226E+01  (P 2.862E-01 4.47E+00 1.06E+01 G  

Pa-234   N  -3.5589E-02                                      1.63E+12             
131.30-3.559E-02 ?(  1.014E-01 1.76E+02 1.82E+01 G  
569.50 1.333E-02 +   1.945E-01 8.92E+02 9.30E+00 G  
946.00 0.000E+00 +   2.022E-01 1.00E+03 1.35E+01 G  
880.52 1.033E-02 %   1.751E-01 1.04E+03 1.05E+01 G  
883.24 0.000E+00 +   2.190E-01 1.00E+03 9.70E+00 G  

Pb-212   N   6.1769E-01                                      5.12E+12             
238.63 6.177E-01  (P 4.140E-02 6.78E+00 4.36E+01 G  
300.09 5.069E-01 - P 4.022E-01 5.32E+01 3.18E+00 G  

Pb-214   N   5.9331E-01                                      5.84E+05             
351.93 5.893E-01 @(P 4.020E-02 8.17E+00 3.56E+01 G  
295.22 6.134E-01  (P 9.272E-02 1.39E+01 1.84E+01 G  
242.00 5.621E-01  (P 2.196E-01 2.74E+01 7.27E+00 G  

Ra-226   N   1.6256E+00                                      5.84E+05             
186.21 1.626E+00  (  4.014E-01 2.04E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.9726E-01                                      1.63E+12             
63.30 5.146E-01 ?(  1.293E+00 1.55E+02 3.75E+00 G  
92.59 2.959E-01  (  4.492E-01 9.55E+01 4.34E+00 G  

Tl-208   N   2.1723E-01                                      5.12E+12             
583.19 2.172E-01  (  1.903E-02 1.10E+01 8.50E+01 G  
277.37 1.668E-01 -   2.480E-01 9.42E+01 6.60E+00 G  
860.53 1.210E-01 -   1.305E-01 7.37E+01 1.24E+01 G  

U-235    N   6.9568E-02                                      2.57E+11             
143.77 4.341E-02 ?(  1.658E-01 2.35E+02 1.09E+01 G  
205.32-2.964E-01 +   3.377E-01 7.24E+01 5.02E+00 G  
163.36-1.459E-01 &   3.097E-01 1.32E+02 5.08E+00 G  
185.72 7.459E-02  (  2.570E-02 2.44E+01 5.70E+01 G  

Energy duplication    
93.35 3.379E-01     4.260E-01 7.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       173.        24.     0.009   158.33   3.379E-01   
Eu-152     121.66       139.        -4.    -0.002   790.20  -9.953E-03   
U-235      143.90       149.         7.     0.003   469.28   4.341E-02   
U-235      161.94       110.       -12.    -0.004   264.26  -1.459E-01   
U-235      186.17        90.        64.     0.024    48.72   7.459E-02   
U-235      204.74       112.       -22.    -0.008   144.85  -2.964E-01   
Eu-152     343.91        42.         8.     0.003   250.55   2.690E-02   
Bi-212     727.91        31.        15.     0.006   117.21   3.467E-01   
Eu-152     778.72        18.         2.     0.001   516.97   3.001E-02   
Bi-212     784.11        21.         9.     0.003   156.09   1.350E+00   
Eu-154     996.67        23.        -2.    -0.001   840.80  -3.047E-02   
Eu-154    1004.10        21.         4.     0.002   311.24   4.724E-02   
Co-60     1175.22        21.        -3.    -0.001   436.08  -6.826E-03   
Eu-154    1274.92        20.         4.     0.002   311.07   2.846E-02   
Co-60     1331.77        18.        -3.    -0.001   424.57  -7.161E-03   
Eu-152    1406.75        11.         7.     0.002   160.28   8.041E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.0785E-01    8.0785E-01   1.7239E-01    1.8206E-01  7.078E-02
Am-241 #A    0.0000E+00    0.0000E+00   7.2234E-02    7.2234E-02  1.592E-01
Bi-212 #     4.9013E-01    4.9013E-01   4.7836E-01    4.7902E-01  3.004E-01
Bi-214       4.0916E-01    4.0919E-01   8.7429E-02    8.9387E-02  4.099E-02
Co-60  #A   -7.0358E-03   -7.1614E-03   3.0405E-02    3.0407E-02  2.409E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.4448E-02    1.4448E-02  3.034E-02
Eu-152 #A    4.5717E-02    4.6034E-02   7.3782E-02    7.3829E-02  5.316E-02
Eu-154 #A    2.7986E-02    2.8292E-02   8.8007E-02    8.8019E-02  1.881E-01
K-40         1.2263E+01    1.2263E+01   1.1377E+00    1.2939E+00  2.862E-01
Pa-234 #A   -3.5589E-02   -3.5589E-02   1.2510E-01    1.2541E-01  1.014E-01
Pb-212       6.1769E-01    6.1769E-01   8.5162E-02    9.9308E-02  4.140E-02
Pb-214       5.9328E-01    5.9331E-01   9.9519E-02    1.0485E-01  4.020E-02
Ra-226 #     1.6255E+00    1.6256E+00   6.6485E-01    6.7393E-01  4.014E-01
Th-234  A    3.9726E-01    3.9726E-01   7.2447E-01    7.2545E-01  1.293E+00
Tl-208       2.1723E-01    2.1723E-01   4.7819E-02    4.9832E-02  1.903E-02
U-235  #A    6.9568E-02    6.9568E-02   3.3896E-02    3.4190E-02  1.658E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  131.3 to  2034.9 keV)     1.653E+01  pCi/g         
Total Decayed Activity (  131.3 to  2034.9 keV) 1.6534262E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-10                Received:        03/04/13                      
Lab ID:          243838-003                    Prepared:        03/14/13 10:54                
Matrix:          Soil                          Analyzed:        04/22/13 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0120 U        0.188          0.155            0.9     
Bismuth-212                           0.834           0.415          0.209                    
Bismuth-214                           0.503           0.0939         0.0400                   
Cesium-137                            0 U             0.0235         0.0296           0.07    
Cobalt-60                             0.0105 U        0.0221         0.0195           0.03    
Europium-152                          0.0358 U        0.0704         0.0412           0.1     
Europium-154                          0.0186 U        0.0324         0.188            0.2     
Lead-212                              0.523           0.0776         0.0382                   
Lead-214                              0.520           0.0865         0.0360                   
Potassium-40                         13.9             1.18           0.241                    
Protactinium-234                     -0.00434 U       0.0189         0.111                    
Radium-226 (By Bismuth-214)           0.503           0.0939         0.0400           0.2     
Thallium-208                          0.224           0.0442         0.0179                   
Thorium-232 (By Actinium-228)         0.571           0.117          0.0586           0.9     
Thorium-234                           0.813 U         1.49           1.19                     
Uranium-235                           0.0811 U        0.0520         0.133            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-003                   Client ID : 12-PE-E0798-10        

Seqnum : 1533161727007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_007                                Batch         : 196255                       Time      : 22-APR-2013 13:48     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325 g                        Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0120           0.155       0.9      .18841           .18842           -0.014       u        

Bismuth-212                         0.834             0.209                .4154            .4176            0.11         u        

Bismuth-214                         0.503             0.0400               .093913          .096601          -0.0035      u        

Cesium-137                          0                 0.0296      0.07     .023456          .023456          -0.0022      u        

Cobalt-60                           0.0105            0.0195      0.03     .022112          .022118          0.0018       u        

Europium-152                        0.0358            0.0412      0.1      .070401          .070422          0.020        u        

Europium-154                        0.0186            0.188       0.2      .032352          .032366          0.018        u        

Lead-212                            0.523             0.0382               .077601          .086348          -0.00010     u        

Lead-214                            0.520             0.0360               .086507          .089858          0.018        u        

Potassium-40                        13.9              0.241                1.1815           1.3718           -0.23        u        

Protactinium-234                    -0.00434          0.111                .018899          .018929          0.0093       u        

Radium-226 (By Bismuth-214)         0.503             0.0400      0.2      .093913          .096601          -0.0035      u        

Thallium-208                        0.224             0.0179               .044162          .046436          0.010        u        

Thorium-232 (By Actinium-228)       0.571             0.0586      0.9      .11749           .12454           0.028        u        

Thorium-234                         0.813             1.19                 1.4947           1.4967           0.62         u        

Uranium-235                         0.0811            0.133       0.18     .05195           .052183          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533161727007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-10          
Sample Description: 243838-003, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:10            Live Time: 2700   sec

Acquisition Time: 4/22/2013 13:48:16        Real Time: 2705   sec
Analysis Time: 4/22/2013 16:38           Dead Time: 0.20   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.708E-01      1.175E-01      1.245E-01      5.856E-02
Am-241    #AB   -1.197E-02      1.884E-01      1.884E-01      1.546E-01
Bi-212           8.342E-01      4.154E-01      4.176E-01      2.094E-01
Bi-214           5.035E-01      9.391E-02      9.660E-02      4.003E-02
Co-60     #AB    1.048E-02      2.211E-02      2.212E-02      1.953E-02
Cs-137    #AB    0.000E+00      2.346E-02      2.346E-02      2.956E-02
Eu-152    #AB    3.584E-02      7.040E-02      7.042E-02      4.122E-02
Eu-154    #AB    1.858E-02      3.235E-02      3.237E-02      1.876E-01
K-40             1.390E+01      1.181E+00      1.372E+00      2.410E-01
Pa-234    #AB   -4.335E-03      1.890E-02      1.893E-02      1.112E-01
Pb-212           5.234E-01      7.760E-02      8.635E-02      3.821E-02
Pb-214           5.199E-01      8.651E-02      8.986E-02      3.597E-02
Ra-226    #      1.247E+00      6.258E-01      6.299E-01      3.974E-01
Th-234    #AB    8.128E-01      1.495E+00      1.497E+00      1.189E+00
Tl-208           2.244E-01      4.416E-02      4.644E-02      1.790E-02
U-235     #AB    8.109E-02      5.195E-02      5.218E-02      1.329E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.928E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

Sample description                                             
243838-003, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_007.An1

Acquisition information
Start time:                 4/22/2013 13:48:16
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0762

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.97       18.  91.95   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.74       81.  23.25   0.83  2.754E-02
77.06      162.  11.77   0.83  2.930E-02
93.04       43.  40.16   0.84  3.937E-02    93.35   4.100  8.195E-01 Ac228 

93.35   5.760  5.834E-01 U235  
93.35   5.760  5.834E-01 U235  

93.11       58.  31.56   0.39  3.937E-02    93.35   4.100  1.109E+00 Ac228 
93.35   5.760  7.891E-01 U235  

122.74        9. 186.09   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.23       19.  87.06   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.19       16.  91.01   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.210E-02 U235  
164.10       26.  62.37   0.91  5.004E-02   163.36   5.080  3.108E-01 U235  

163.36   5.080  3.108E-01 U235  
185.86       70.  25.10   0.99  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.247E+00 Ra226 
185.72  57.000  7.769E-02 U235  

185.90       53.  32.03   0.93  4.855E-02   185.72  57.000  5.877E-02 U235  
186.21   3.555  9.432E-01 Ra226 

205.07        6. 241.60   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.796E-02 U235  

238.65      326.   7.31   0.93  4.347E-02   238.63  43.600  5.234E-01 Pb212 
241.83       72.  23.62   0.77  4.315E-02   242.00   7.268  7.023E-01 Pb214 
295.32      116.  14.25   0.83  3.829E-02   295.22  18.414  4.940E-01 Pb214 
300.12       27.  41.01   1.04  3.789E-02   300.09   3.180  6.938E-01 Pb212 
338.39       73.  19.20   0.40  3.500E-02   338.32  11.400  5.643E-01 Ac228 
346.80        1. 536.20   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.83      215.   8.14   1.12  3.408E-02   351.93  35.600  5.333E-01 Pb214 
583.21      152.   9.57   1.23  2.394E-02   583.19  85.000  2.244E-01 Tl208 
609.32      175.   8.95   1.57  2.322E-02   609.31  45.490  5.112E-01 Bi214 
726.99       36.  23.20   0.86  2.051E-02   727.33   6.650  8.164E-01 Bi212 
785.61        7. 113.37   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.81       26.  35.67   0.37  1.823E-02   860.53  12.400  3.543E-01 Tl208 
883.41        2. 320.72   1.55  1.793E-02
911.21       86.  13.72   1.54  1.750E-02   911.20  26.200  5.777E-01 Ac228 
960.92        6. 115.99   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.00       49.  19.91   1.62  1.675E-02   968.96  15.900  5.643E-01 Ac228 

1004.92        3. 192.60   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1110.89        7.  98.22   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.11       23.  41.48   1.74  1.507E-02  1120.29  14.910  3.117E-01 Bi214 
1174.68        4. 177.17   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1333.50        5. 114.57   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1406.55        2. 270.37   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      600.   4.14   1.76  1.229E-02  1460.82  10.550  1.390E+01 K40   
1620.70        2. 191.16   2.12  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.48       25.  24.03   2.22  1.048E-02  1764.49  15.310  4.804E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.30    74.79       158.        71. 2.563E+03   57.99   0.846  -        
308.55    77.10       125.       135. 4.614E+03   29.94   0.822  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.82    59.66       122.        -2.    -0.001  1574.75   0.812s
Th-234    256.07    63.97       122.        18.     0.007   183.91   0.816s
Ac-228    373.51    93.35       121.        58.     0.022    63.12   0.394D
U-235     373.51    93.35       127.        43.     0.016    80.33   0.845D
Eu-152    491.01   122.74       124.         9.     0.003   372.18   0.872s
Eu-154    492.94   123.23       121.        19.     0.007   174.11   0.873s
Pa-234    524.01   131.00       196.        -7.    -0.003   590.46   0.881s
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     572.73   143.19       104.        16.     0.006   182.02   0.893s
U-235     656.34   164.10       115.        26.     0.010   124.73   0.911s
U-235     743.49   185.90       117.        53.     0.020    64.07   0.932s
Ra-226    743.32   185.86        91.        70.     0.026    50.20   0.988s
U-235     820.13   205.07       100.         6.     0.002   483.20   0.951s
Pb-212    954.40   238.65       102.       322.     0.119    14.63   0.926 
Pb-214    967.09   241.83        86.        72.     0.026    47.24   0.766s
Pb-214   1180.98   295.32        64.       113.     0.042    28.50   0.825 
Pb-212   1200.14   300.12        56.        27.     0.010    82.03   1.039s
Ac-228   1353.16   338.39        46.        73.     0.027    38.40   0.404s
Eu-152   1386.81   346.80        28.         1.     0.001  1072.39   1.079s
Pb-214   1406.91   351.83        37.       210.     0.078    16.28   1.118 
Pa-234   2277.04   569.42        31.        -5.    -0.002   332.60   1.281s
Tl-208   2332.22   583.21        26.       148.     0.055    19.15   1.226 
Bi-214   2436.64   609.32        35.       175.     0.065    17.90   1.574 
Eu-154   2900.26   725.23        43.       -10.    -0.004   199.27   1.415s
Bi-212   2907.27   726.99        16.        36.     0.013    46.40   0.860s
Eu-152   3114.46   778.78        37.        -5.    -0.002   386.61   1.462s
Bi-212   3141.76   785.61        30.         7.     0.002   226.74   1.468 
Tl-208   3442.61   860.81        15.        26.     0.010    71.34   0.375s
Eu-154   3494.90   873.88        32.        -3.    -0.001   583.76   1.542s
Pa-234   3533.01   883.41        14.         2.     0.001   641.45   1.548s
Pa-234   3523.10   880.93        29.        -4.    -0.002   354.56   1.550s
Ac-228   3644.26   911.21        14.        86.     0.032    27.44   1.536 
Pa-234   3785.32   946.47        42.        -3.    -0.001   654.11   1.602s
Eu-152   3843.13   960.92        22.         6.     0.002   231.99   1.617s
Ac-228   3875.46   969.00        23.        49.     0.018    39.82   1.621s
Eu-154   4019.16  1004.92        17.         3.     0.001   385.20   1.650s
Eu-152   4443.20  1110.89        19.         7.     0.003   196.44   1.736s
Bi-214   4480.08  1120.11        33.        23.     0.008    82.95   1.743s
Co-60    4698.45  1174.68        29.         4.     0.002   354.34   1.785s
Eu-154   5097.23  1274.33        25.        -3.    -0.001   437.00   1.864s
Co-60    5334.08  1333.50        12.         5.     0.002   229.14   1.908s
Eu-152   5626.44  1406.55        15.         2.     0.001   540.75   1.965s
K-40     5843.48  1460.77        19.       585.     0.217     8.29   1.765 
Bi-212   6483.70  1620.70         9.         2.     0.001   382.31   2.121s
Bi-214   7059.35  1764.48        14.        25.     0.009    48.05   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7082E-01                                      5.12E+12             
911.20 5.777E-01  (  5.856E-02 1.37E+01 2.62E+01 G  
968.96 5.643E-01 ?(  1.286E-01 1.99E+01 1.59E+01 G  
338.32 5.643E-01  (  1.219E-01 1.92E+01 1.14E+01 G  

Energy duplication    
93.35 1.109E+00 +   4.889E-01 3.16E+01 4.10E+00 XA 

Am-241   I  -1.1965E-02                                      1.58E+05             
59.54-1.196E-02 &(  1.546E-01 7.87E+02 3.59E+01 G  

Bi-212   N   8.3422E-01                                      5.12E+12             
727.33 8.164E-01  (P 2.094E-01 2.32E+01 6.65E+00 G  
785.37 9.410E-01  (P 1.826E+00 1.13E+02 1.11E+00 G  

1620.74 4.254E-01 -   1.259E+00 1.91E+02 1.51E+00 G  

Bi-214   N   5.0345E-01                                      5.84E+05             
609.31 5.112E-01  (P 4.003E-02 8.95E+00 4.55E+01 G  

1120.29 3.117E-01 -   1.838E-01 4.15E+01 1.49E+01 G  
1764.49 4.804E-01 ?(P 1.645E-01 2.40E+01 1.53E+01 G  

Co-60    T   1.0480E-02                                      1.93E+03             
1332.49 1.129E-02 ?(  1.953E-02 1.15E+02 1.00E+02 G  
1173.23 9.672E-03 &(  2.721E-02 1.77E+02 9.98E+01 G  

Eu-152   I   3.5839E-02                                      4.94E+03             
344.28 4.725E-03 ?(  4.122E-02 5.36E+02 2.66E+01 G  
121.78 1.944E-02 ?(  5.860E-02 1.86E+02 2.84E+01 G  
778.90-5.579E-02 +   1.724E-01 1.93E+02 1.30E+01 G  
964.08 7.746E-02 ?(  1.387E-01 1.16E+02 1.45E+01 G  

1112.08 1.044E-01 ?(  1.556E-01 9.82E+01 1.34E+01 G  
1408.01 2.483E-02 ?(  1.070E-01 2.70E+02 2.09E+01 G  

Eu-154   I   1.8581E-02                                      3.14E+03             
873.18-3.985E-02 ?(  1.876E-01 2.92E+02 1.22E+01 G  
123.07 2.938E-02 ?(  4.062E-02 8.71E+01 4.04E+01 G  

1274.43-2.183E-02 +   7.609E-02 2.18E+02 3.49E+01 G  
723.30-7.432E-02 +   1.156E-01 9.96E+01 2.00E+01 G  

1004.72 3.396E-02 &(  1.031E-01 1.93E+02 1.79E+01 G  
996.25 1.949E-03 %   2.006E-01 6.25E+03 1.05E+01 G  

K-40     N   1.3898E+01                                      4.57E+11             
1460.82 1.390E+01  (P 2.410E-01 4.14E+00 1.06E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -4.3353E-03                                      1.63E+12             
131.30-2.306E-02 ?(  1.112E-01 2.95E+02 1.82E+01 G  
569.50-6.723E-02 +   1.773E-01 1.66E+02 9.30E+00 G  
946.00-3.796E-02 +   2.012E-01 3.27E+02 1.35E+01 G  
880.52 2.811E-02 ?(  1.443E-01 3.21E+02 1.05E+01 G  
883.24-7.940E-02 +   2.235E-01 1.77E+02 9.70E+00 G  

Pb-212   N   5.2340E-01                                      5.12E+12             
238.63 5.234E-01  (P 3.821E-02 7.31E+00 4.36E+01 G  
300.09 6.938E-01 + P 4.440E-01 4.10E+01 3.18E+00 G  

Pb-214   N   5.1991E-01                                      5.84E+05             
351.93 5.333E-01  (P 3.597E-02 8.14E+00 3.56E+01 G  
295.22 4.940E-01  (P 8.136E-02 1.43E+01 1.84E+01 G  
242.00 7.023E-01 +   2.116E-01 2.36E+01 7.27E+00 G  

Ra-226   N   1.2467E+00                                      5.84E+05             
186.21 1.247E+00 *(  3.974E-01 2.51E+01 3.56E+00 G  

Th-234   N   8.1275E-01                                      1.63E+12             
63.30 8.127E-01 ?(  1.189E+00 9.20E+01 3.75E+00 G  
92.59 1.035E-02 %   5.844E-01 3.43E+03 4.34E+00 G  

Tl-208   N   2.2435E-01                                      5.12E+12             
583.19 2.244E-01  (P 1.790E-02 9.57E+00 8.50E+01 G  
277.37 1.258E-04 % P 2.049E-01 2.14E+03 6.60E+00 G  
860.53 3.543E-01 +   1.230E-01 3.57E+01 1.24E+01 G  

U-235    N   8.1087E-02                                      2.57E+11             
143.77 9.210E-02  (  1.329E-01 9.10E+01 1.09E+01 G  
205.32 7.796E-02 &(  3.058E-01 2.42E+02 5.02E+00 G  
163.36 3.108E-01 ?(  3.029E-01 6.24E+01 5.08E+00 G  
185.72 5.877E-02 *(  2.801E-02 3.20E+01 5.70E+01 G  

Energy duplication    
93.35 5.834E-01     3.571E-01 4.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66       122.        -2.    -0.001  1574.75  -1.196E-02   
Th-234      63.97       122.        18.     0.007   183.91   8.127E-01   
U-235       93.35       127.        43.     0.016    80.33   5.834E-01   
Eu-152     122.74       124.         9.     0.003   372.18   1.944E-02   
Eu-154     123.23       121.        19.     0.007   174.11   2.938E-02   
Pa-234     131.00       196.        -7.    -0.003   590.46  -2.306E-02   
U-235      143.19       104.        16.     0.006   182.02   9.210E-02   
U-235      164.10       115.        26.     0.010   124.73   3.108E-01   
U-235      185.90       117.        53.     0.020    64.07   5.877E-02   
U-235      205.07       100.         6.     0.002   483.20   7.796E-02   
Eu-152     346.80        28.         1.     0.001  1072.39   4.725E-03   
Pa-234     569.42        31.        -5.    -0.002   332.60  -6.723E-02   
Eu-154     725.23        43.       -10.    -0.004   199.27  -7.432E-02   
Eu-152     778.78        37.        -5.    -0.002   386.61  -5.579E-02   
Eu-154     873.88        32.        -3.    -0.001   583.76  -3.985E-02   
Pa-234     883.41        14.         2.     0.001   641.45   2.811E-02   
Pa-234     880.93        29.        -4.    -0.002   354.56  -7.940E-02   
Pa-234     946.47        42.        -3.    -0.001   654.11  -3.796E-02   
Eu-152     960.92        22.         6.     0.002   231.99   7.746E-02   
Eu-154    1004.92        17.         3.     0.001   385.20   3.396E-02   
Eu-152    1110.89        19.         7.     0.003   196.44   1.044E-01   
Co-60     1174.68        29.         4.     0.002   354.34   9.672E-03   
Eu-154    1274.33        25.        -3.    -0.001   437.00  -2.183E-02   
Co-60     1333.50        12.         5.     0.002   229.14   1.129E-02   
Eu-152    1406.55        15.         2.     0.001   540.75   2.483E-02   

P - Peakbackground subtraction

73 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7082E-01    5.7082E-01   1.1749E-01    1.2454E-01  5.856E-02
Am-241 #A   -1.1962E-02   -1.1965E-02   1.8841E-01    1.8842E-01  1.546E-01
Bi-212       8.3422E-01    8.3422E-01   4.1540E-01    4.1760E-01  2.094E-01
Bi-214       5.0342E-01    5.0345E-01   9.3913E-02    9.6601E-02  4.003E-02
Co-60  #A    1.0297E-02    1.0480E-02   2.2112E-02    2.2118E-02  1.953E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.3456E-02    2.3456E-02  2.956E-02
Eu-152 #A    3.5593E-02    3.5839E-02   7.0401E-02    7.0422E-02  4.122E-02
Eu-154 #A    1.8380E-02    1.8581E-02   3.2352E-02    3.2366E-02  1.876E-01
K-40         1.3898E+01    1.3898E+01   1.1815E+00    1.3718E+00  2.410E-01
Pa-234 #A   -4.3353E-03   -4.3353E-03   1.8899E-02    1.8929E-02  1.112E-01
Pb-212       5.2340E-01    5.2340E-01   7.7601E-02    8.6348E-02  3.821E-02
Pb-214       5.1988E-01    5.1991E-01   8.6507E-02    8.9858E-02  3.597E-02
Ra-226 #     1.2466E+00    1.2467E+00   6.2582E-01    6.2986E-01  3.974E-01
Th-234 #A    8.1275E-01    8.1275E-01   1.4947E+00    1.4967E+00  1.189E+00
Tl-208       2.2435E-01    2.2435E-01   4.4162E-02    4.6436E-02  1.790E-02
U-235  #A    8.1087E-02    8.1087E-02   5.1950E-02    5.2183E-02  1.329E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.832E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.8320557E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-11                Received:        03/04/13                      
Lab ID:          243838-004                    Prepared:        03/14/13 10:58                
Matrix:          Soil                          Analyzed:        04/22/13 14:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0185 U        0.187          0.153            0.9     
Bismuth-212                           0.445           0.336          0.233                    
Bismuth-214                           0.507           0.0927         0.0385                   
Cesium-137                            0.00374 U       0.0236         0.0191           0.07    
Cobalt-60                             0 U b           0.0110         0.0393           0.03    
Europium-152                          0.00702 U       0.0419         0.0614           0.1     
Europium-154                          0.00420 U       0.0115         0.169            0.2     
Lead-212                              0.475           0.0753         0.0392                   
Lead-214                              0.515           0.0895         0.0428                   
Potassium-40                         16.4             1.26           0.252                    
Protactinium-234                      0.0424 U        0.105          0.0899                   
Radium-226 (By Bismuth-214)           0.507           0.0927         0.0385           0.2     
Thallium-208                          0.175           0.0434         0.0205                   
Thorium-232 (By Actinium-228)         0.511           0.124          0.0622           0.9     
Thorium-234                           0.767 U         0.656          1.28                     
Uranium-235                           0.115 U         0.164          0.145            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-004                   Client ID : 12-PE-E0798-11        

Seqnum : 1533161727008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_008                                Batch         : 196255                       Time      : 22-APR-2013 14:54     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344 g                        Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0185           0.153      0.9      .18728           .18729           -0.014       u           

Bismuth-212                        0.445            0.233               .33618           .33695           0.11         u           

Bismuth-214                        0.507            0.0385              .092684          .095444          -0.0035      u           

Cesium-137                         0.00374          0.0191     0.07     .023626          .023626          -0.0022      u           

Cobalt-60                          0                0.0393     0.03     .010979          .010979          0.0018       MDA+ u b*

Europium-152                       0.00702          0.0614     0.1      .041944          .041946          0.020        u           

Europium-154                       0.00420          0.169      0.2      .011542          .011544          0.018        u           

Lead-212                           0.475            0.0392              .075344          .082798          -0.00010     u           

Lead-214                           0.515            0.0428              .089453          .092635          0.018        u           

Potassium-40                       16.4             0.252               1.2568           1.5009           -0.23        u           

Protactinium-234                   0.0424           0.0899              .10545           .10597           0.0093       u           

Radium-226 (By Bismuth-214)        0.507            0.0385     0.2      .092684          .095444          -0.0035      u           

Thallium-208                       0.175            0.0205              .043421          .044838          0.010        u           

Thorium-232 (By Actinium-228)      0.511            0.0622     0.9      .12429           .12968           0.028        u           

Thorium-234                        0.767            1.28                .656             .66              0.62         u           

Uranium-235                        0.115            0.145      0.18     .1641            .16425           0.013        u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1533161727008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-11          
Sample Description: 243838-004, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:04            Live Time: 2700   sec

Acquisition Time: 4/22/2013 14:54:24        Real Time: 2706   sec
Analysis Time: 4/22/2013 16:39           Dead Time: 0.21   %

Analysis Quantity: 3.440E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.114E-01      1.243E-01      1.297E-01      6.217E-02
Am-241    #AB    1.846E-02      1.873E-01      1.873E-01      1.534E-01
Bi-212    #      4.446E-01      3.362E-01      3.369E-01      2.328E-01
Bi-214           5.069E-01      9.268E-02      9.544E-02      3.852E-02
Co-60     #AB    0.000E+00      1.098E-02      1.098E-02      3.926E-02
Cs-137    #AB    3.739E-03      2.363E-02      2.363E-02      1.905E-02
Eu-152    #AB    7.020E-03      4.194E-02      4.195E-02      6.136E-02
Eu-154    #AB    4.199E-03      1.154E-02      1.154E-02      1.690E-01
K-40             1.636E+01      1.257E+00      1.501E+00      2.516E-01
Pa-234    #AB    4.241E-02      1.054E-01      1.060E-01      8.994E-02
Pb-212           4.745E-01      7.534E-02      8.280E-02      3.916E-02
Pb-214           5.148E-01      8.945E-02      9.264E-02      4.278E-02
Ra-226     AB    2.406E-02      5.324E-01      5.324E-01      4.373E-01
Th-234    #AB    7.670E-01      6.560E-01      6.600E-01      1.278E+00
Tl-208           1.748E-01      4.342E-02      4.484E-02      2.047E-02
U-235      AB    1.150E-01      1.641E-01      1.642E-01      1.446E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.997E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

Sample description                                             
243838-004, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_008.An1

Acquisition information
Start time:                 4/22/2013 14:54:24
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4400E+02) = 

7.8567E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0419

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.90        3. 507.35   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.11       19.  98.29   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.121E-01 Th234 
74.62       85.  21.64   0.83  2.750E-02
77.07      156.  12.56   0.83  2.935E-02
93.13       54.  35.83   1.22  3.937E-02    92.59   4.343  9.195E-01 Th234 

93.35   4.100  9.645E-01 Ac228 
93.35   5.760  6.865E-01 U235  
92.59   4.343  9.195E-01 Th234 

93.28       42.  42.76   0.84  3.899E-02    92.59   4.343  7.282E-01 Th234 
93.35   4.100  7.638E-01 Ac228 
93.35   5.760  5.437E-01 U235  

93.32       44.  42.51   0.84  3.937E-02    92.59   4.343  7.491E-01 Th234 
93.35   4.100  7.858E-01 Ac228 
93.35   5.760  5.593E-01 U235  

122.52        2. 873.54   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.34       11. 137.44   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
128.73        4. 228.41   0.39  4.936E-02
131.66       10. 166.94   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
144.58       24.  71.35   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
162.68        8. 204.69   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.77       44.  33.75   0.93  4.855E-02   185.72  57.000  4.678E-02 U235  
238.66      314.   7.83   0.97  4.347E-02   238.63  43.600  4.745E-01 Pb212 
241.96       69.  25.16   1.05  4.315E-02   242.00   7.268  6.403E-01 Pb214 
295.32      117.  15.16   0.68  3.829E-02   295.22  18.414  4.692E-01 Pb214 
300.36       34.  35.11   0.36  3.789E-02   300.09   3.180  8.262E-01 Pb212 
338.29       74.  20.17   1.07  3.500E-02   338.32  11.400  5.368E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.82      229.   8.51   1.41  3.408E-02   351.93  35.600  5.384E-01 Pb214 
583.21      126.  12.01   1.26  2.394E-02   583.19  85.000  1.748E-01 Tl208 
609.30      191.   8.79   1.49  2.322E-02   609.31  45.490  5.069E-01 Bi214 
661.49        2. 315.94   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.39       21.  33.55   1.42  2.051E-02   727.33   6.650  4.446E-01 Bi212 
778.78        3. 298.74   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 
860.95       26.  29.05   0.60  1.823E-02   860.53  12.400  3.322E-01 Tl208 
879.42        4. 184.27   1.55  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.22       79.  13.55   1.57  1.750E-02   911.20  26.200  5.003E-01 Ac228 
969.07       30.  35.90   1.62  1.675E-02   968.96  15.900  3.277E-01 Ac228 

1120.57       25.  39.66   1.74  1.507E-02  1120.29  14.910  3.240E-01 Bi214 
1460.77      744.   3.76   1.92  1.229E-02  1460.82  10.550  1.636E+01 K40   
1622.95        1. 433.24   2.12  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       10.  41.38   2.22  1.048E-02  1764.49  15.310  1.824E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.05    74.73       141.        71. 2.589E+03   53.80   1.039  -      s 
308.83    77.17       167.       132. 4.511E+03   34.85   0.815  -        
514.96   128.73        60.         4. 9.117E+01  493.91   0.389 AC-228   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.78    59.90       135.         3.     0.001  1014.69   0.812s
Th-234    252.63    63.11       158.        19.     0.007   196.57   0.816s
Th-234    373.21    93.28       143.        42.     0.016    85.52   0.844s
Ac-228    373.51    93.35       136.        54.     0.020    71.66   1.221D
U-235     373.51    93.35       150.        44.     0.016    85.03   0.845D
Eu-152    490.13   122.52       106.         2.     0.001  1747.07   0.872s
Eu-154    493.39   123.34       102.        11.     0.004   274.88   0.873s
Pa-234    526.65   131.66       144.        10.     0.004   333.88   0.881s
U-235     578.30   144.58       138.        24.     0.009   142.71   0.893s
U-235     650.64   162.68       115.         8.     0.003   409.38   0.911s
U-235     742.77   185.72        91.        44.     0.016    67.50   0.932D
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     821.59   205.43       122.        -8.    -0.003   413.01   0.951s
Pb-212    954.42   238.66       120.       309.     0.114    15.66   0.966 
Pb-214    967.61   241.96        93.        69.     0.026    50.33   1.054 
Tl-208   1114.90   278.80        85.       -12.    -0.004   231.94   1.018s
Pb-214   1180.95   295.32        73.       114.     0.042    30.31   0.681s
Pb-212   1201.12   300.36        48.        34.     0.013    70.22   0.360s
Ac-228   1352.79   338.29        54.        74.     0.027    40.35   1.074 
Pb-214   1406.89   351.82        59.       224.     0.083    17.03   1.407s
Pa-234   2281.64   570.57        34.        -2.    -0.001   781.05   1.281s
Tl-208   2332.20   583.21        38.       122.     0.045    24.03   1.263 
Bi-214   2436.54   609.30        36.       184.     0.068    17.58   1.485 
Cs-137   2645.30   661.49        27.         2.     0.001   631.88   1.362s
Eu-154   2895.02   723.92        47.        -6.    -0.002   324.31   1.415s
Bi-212   2908.89   727.39        22.        21.     0.008    67.10   1.418s
Eu-152   3114.46   778.78        27.         3.     0.001   597.48   1.462s
Tl-208   3443.18   860.95         9.        26.     0.010    58.09   0.603s
Eu-154   3488.38   872.25        29.        -3.    -0.001   599.48   1.542s
Pa-234   3517.05   879.42        22.         4.     0.001   368.55   1.548s
Ac-228   3644.29   911.22        18.        79.     0.029    27.11   1.573 
Eu-152   3853.07   963.41        56.        -7.    -0.003   302.26   1.617s
Ac-228   3875.74   969.07        43.        30.     0.011    71.80   1.621s
Eu-152   4447.53  1111.98        39.        -5.    -0.002   366.99   1.736s
Bi-214   4481.91  1120.57        37.        25.     0.009    79.33   1.743s
Co-60    4692.36  1173.16        36.        -2.    -0.001   875.97   1.785s
K-40     5843.47  1460.77        23.       729.     0.270     7.53   1.924 
Bi-212   6492.70  1622.95        14.         1.     0.000   866.48   2.121s
Bi-214   7059.49  1764.51        14.        10.     0.004    82.77   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1137E-01                                      5.12E+12             
911.20 5.003E-01 ?(  6.217E-02 1.36E+01 2.62E+01 G  
968.96 3.277E-01 -   1.669E-01 3.59E+01 1.59E+01 G  
338.32 5.368E-01  (  1.253E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 9.645E-01 +   4.907E-01 3.58E+01 4.10E+00 XA 

Am-241   I   1.8457E-02                                      1.58E+05             
59.54 1.846E-02 ?(  1.534E-01 5.07E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.4459E-01                                      5.12E+12             
727.33 4.446E-01 ?(P 2.328E-01 3.36E+01 6.65E+00 G  
785.37-7.949E-02 % P 1.212E+00 1.00E+03 1.11E+00 G  

1620.74 2.105E-01 &   1.470E+00 4.33E+02 1.51E+00 G  

Bi-214   N   5.0694E-01                                      5.84E+05             
609.31 5.069E-01  (P 3.852E-02 8.79E+00 4.55E+01 G  

1120.29 3.240E-01 -   1.829E-01 3.97E+01 1.49E+01 G  
1764.49 1.824E-01 - P 1.555E-01 4.14E+01 1.53E+01 G  

Cs-137   I   3.7390E-03                                      1.10E+04             
661.66 3.739E-03 ?(  1.905E-02 3.16E+02 8.50E+01 G  

Eu-152   I   7.0202E-03                                      4.94E+03             
344.28 0.000E+00 &(  6.136E-02 1.00E+03 2.66E+01 G  
121.78 3.567E-03 ?(  5.113E-02 8.74E+02 2.84E+01 G  
778.90 2.898E-02 ?(  1.394E-01 2.99E+02 1.30E+01 G  
964.08-8.686E-02 +   2.096E-01 1.51E+02 1.45E+01 G  

1112.08-7.201E-02 +   2.111E-01 1.83E+02 1.34E+01 G  
1408.01 0.000E+00 -   7.349E-02 1.00E+03 2.09E+01 G  

Eu-154   I   4.1988E-03                                      3.14E+03             
873.18-3.497E-02 ?(  1.690E-01 3.00E+02 1.22E+01 G  
123.07 1.600E-02 ?(  3.532E-02 1.37E+02 4.04E+01 G  

1274.43-5.353E-04 &   7.116E-02 8.08E+03 3.49E+01 G  
723.30-4.376E-02 +   1.132E-01 1.62E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.124E-01 1.00E+03 1.79E+01 G  
996.25 0.000E+00 -   3.163E-01 1.00E+03 1.05E+01 G  

K-40     N   1.6357E+01                                      4.57E+11             
1460.82 1.636E+01  (P 2.516E-01 3.76E+00 1.06E+01 G  

Pa-234   N   4.2408E-02                                      1.63E+12             
131.30 3.328E-02 ?(  8.994E-02 1.67E+02 1.82E+01 G  
569.50-2.739E-02 +   1.735E-01 3.91E+02 9.30E+00 G  
946.00 0.000E+00 -   1.073E-01 1.00E+03 1.35E+01 G  
880.52 5.823E-02 ?(  1.697E-01 1.84E+02 1.05E+01 G  
883.24-1.065E-02 %   1.900E-01 1.09E+03 9.70E+00 G  

Pb-212   N   4.7453E-01                                      5.12E+12             
238.63 4.745E-01  (P 3.916E-02 7.83E+00 4.36E+01 G  
300.09 8.262E-01 + P 3.890E-01 3.51E+01 3.18E+00 G  

Pb-214   N   5.1480E-01                                      5.84E+05             
351.93 5.384E-01  (P 4.278E-02 8.51E+00 3.56E+01 G  
295.22 4.692E-01  (P 8.233E-02 1.52E+01 1.84E+01 G  
242.00 6.403E-01 +   2.085E-01 2.52E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   2.4056E-02                                      5.84E+05             
Derived Ave Activity  

186.21 2.406E-02 }(  4.373E-01 1.11E+03 3.56E+00 G  

Th-234   N   7.6704E-01                                      1.63E+12             
63.30 8.121E-01 ?(  1.278E+00 9.83E+01 3.75E+00 G  
92.59 7.282E-01  (  4.788E-01 4.28E+01 4.34E+00 G  

Tl-208   N   1.7478E-01                                      5.12E+12             
583.19 1.748E-01  (P 2.047E-02 1.20E+01 8.50E+01 G  
277.37-1.334E-01 & P 2.373E-01 1.16E+02 6.60E+00 G  
860.53 3.322E-01 +   9.099E-02 2.90E+01 1.24E+01 G  

U-235    N   1.1499E-01                                      2.57E+11             
143.77 1.283E-01 &(  1.446E-01 7.14E+01 1.09E+01 G  
205.32-9.505E-02 -   3.184E-01 2.07E+02 5.02E+00 G  
163.36 8.624E-02 &(  2.862E-01 2.05E+02 5.08E+00 G  
185.72 4.678E-02 }   2.342E-02 3.38E+01 5.70E+01 G  

Energy duplication    
93.35 5.593E-01     3.661E-01 4.25E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.90       135.         3.     0.001  1014.69   1.846E-02   
Th-234      63.11       158.        19.     0.007   196.57   8.121E-01   
Th-234      93.28       143.        42.     0.016    85.52   7.282E-01   
Eu-152     122.52       106.         2.     0.001  1747.07   3.567E-03   
Eu-154     123.34       102.        11.     0.004   274.88   1.600E-02   
Pa-234     131.66       144.        10.     0.004   333.88   3.328E-02   
Pa-234     570.57        34.        -2.    -0.001   781.05  -2.739E-02   
Cs-137     661.49        27.         2.     0.001   631.88   3.739E-03   
Eu-154     723.92        47.        -6.    -0.002   324.31  -4.376E-02   
Eu-152     778.78        27.         3.     0.001   597.48   2.898E-02   
Eu-154     872.25        29.        -3.    -0.001   599.48  -3.497E-02   
Pa-234     879.42        22.         4.     0.001   368.55   5.823E-02   
Eu-152     963.41        56.        -7.    -0.003   302.26  -8.686E-02   
Eu-152    1111.98        39.        -5.    -0.002   366.99  -7.201E-02   
Co-60     1173.16        36.        -2.    -0.001   875.97  -3.994E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1137E-01    5.1137E-01   1.2429E-01    1.2968E-01  6.217E-02
Am-241 #A    1.8453E-02    1.8457E-02   1.8728E-01    1.8729E-01  1.534E-01
Bi-212 #     4.4459E-01    4.4459E-01   3.3618E-01    3.3695E-01  2.328E-01
Bi-214       5.0691E-01    5.0694E-01   9.2684E-02    9.5444E-02  3.852E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.0979E-02    1.0979E-02  3.926E-02
Cs-137 #A    3.7274E-03    3.7390E-03   2.3626E-02    2.3626E-02  1.905E-02
Eu-152 #A    6.9719E-03    7.0202E-03   4.1944E-02    4.1946E-02  6.136E-02
Eu-154 #A    4.1535E-03    4.1988E-03   1.1542E-02    1.1544E-02  1.690E-01
K-40         1.6357E+01    1.6357E+01   1.2568E+00    1.5009E+00  2.516E-01
Pa-234 #A    4.2408E-02    4.2408E-02   1.0545E-01    1.0597E-01  8.994E-02
Pb-212       4.7453E-01    4.7453E-01   7.5344E-02    8.2798E-02  3.916E-02
Pb-214       5.1477E-01    5.1480E-01   8.9453E-02    9.2635E-02  4.278E-02
Ra-226  A    2.4054E-02    2.4056E-02   5.3238E-01    5.3238E-01  4.373E-01
Th-234 #A    7.6704E-01    7.6704E-01   6.5600E-01    6.6000E-01  1.278E+00
Tl-208       1.7478E-01    1.7478E-01   4.3421E-02    4.4838E-02  2.047E-02
U-235   A    1.1499E-01    1.1499E-01   1.6410E-01    1.6425E-01  1.446E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_008.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.3 keV)     1.898E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.3 keV) 1.8984406E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Received:        03/04/13                      
Lab ID:          243838-005                    Prepared:        03/14/13 11:04                
Matrix:          Soil                          Analyzed:        04/22/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:02                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0872 U        0.193          0.155             0.9     
Bismuth-212                          0.919           0.442          0.228                     
Bismuth-214                          0.403           0.0844         0.0436                    
Cesium-137                           0 U             0.00960        0.0254            0.07    
Cobalt-60                            0.00766 U       0.0209         0.0214            0.03    
Europium-152                         0.0536          0.0580         0.0514            0.1     
Europium-154                         0.00354 U       0.177          0.145             0.2     
Lead-212                             0.632           0.0876         0.0432                    
Lead-214                             0.603           0.0970         0.0443                    
Potassium-40                        12.8             1.18           0.334                     
Protactinium-234                     0.00587 U       0.0134         0.0835                    
Radium-226 (By Bismuth-214)          0.403           0.0844         0.0436            0.2     
Thallium-208                         0.239           0.0487         0.0182                    
Thorium-232 (By Actinium-228)        0.762           0.131          0.0551            0.9     
Thorium-234                          0.786 U         0.557          1.22                      
Uranium-235                          0.0519 U        0.0354         0.166             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-005                   Client ID : 12-PE-E0798-12        

Seqnum : 1513161710007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_007                                Batch         : 196255                       Time      : 22-APR-2013 12:15     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 331 g                        Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0872           0.155       0.9      .19274           .19285           -0.014       u        

Bismuth-212                         0.919             0.228                .44202           .44452           0.11         u        

Bismuth-214                         0.403             0.0436               .08438           .086349          -0.0035      u        

Cesium-137                          0                 0.0254      0.07     .0095958         .0095958         -0.0022      u        

Cobalt-60                           0.00766           0.0214      0.03     .020858          .020861          0.0018       u        

Europium-152                        0.0536            0.0514      0.1      .057982          .058063          0.020        u        

Europium-154                        0.00354           0.145       0.2      .17695           .17695           0.018        u        

Lead-212                            0.632             0.0432               .087622          .10204           -0.00010     u        

Lead-214                            0.603             0.0443               .096986          .10262           0.018        u        

Potassium-40                        12.8              0.334                1.1795           1.3441           -0.23        u        

Protactinium-234                    0.00587           0.0835               .013444          .013523          0.0093       u        

Radium-226 (By Bismuth-214)         0.403             0.0436      0.2      .08438           .086349          -0.0035      u        

Thallium-208                        0.239             0.0182               .048735          .051117          0.010        u        

Thorium-232 (By Actinium-228)       0.762             0.0551      0.9      .13137           .1425            0.028        u        

Thorium-234                         0.786             1.22                 .5566            .56155           0.62         u        

Uranium-235                         0.0519            0.166       0.18     .035419          .035576          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-12          
Sample Description: 243838-005, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:02            Live Time: 2700   sec

Acquisition Time: 4/22/2013 12:15:56        Real Time: 2707   sec
Analysis Time: 4/22/2013 13:01           Dead Time: 0.26   %

Analysis Quantity: 3.310E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.619E-01      1.314E-01      1.425E-01      5.514E-02
Am-241    #AB   -8.723E-02      1.927E-01      1.928E-01      1.546E-01
Bi-212           9.191E-01      4.420E-01      4.445E-01      2.280E-01
Bi-214    #      4.032E-01      8.438E-02      8.635E-02      4.358E-02
Co-60     #AB    7.661E-03      2.086E-02      2.086E-02      2.139E-02
Cs-137    #AB    0.000E+00      9.596E-03      9.596E-03      2.541E-02
Eu-152    #      5.359E-02      5.798E-02      5.806E-02      5.136E-02
Eu-154    #AB    3.542E-03      1.769E-01      1.769E-01      1.453E-01
K-40             1.282E+01      1.180E+00      1.344E+00      3.335E-01
Pa-234    #AB    5.868E-03      1.344E-02      1.352E-02      8.352E-02
Pb-212           6.323E-01      8.762E-02      1.020E-01      4.323E-02
Pb-214           6.027E-01      9.699E-02      1.026E-01      4.434E-02
Ra-226    #      1.078E+00      6.282E-01      6.324E-01      4.158E-01
Th-234    #AB    7.863E-01      5.566E-01      5.616E-01      1.220E+00
Tl-208           2.389E-01      4.874E-02      5.112E-02      1.815E-02
U-235     #AB    5.189E-02      3.542E-02      3.558E-02      1.656E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.837E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

Sample description                                             
243838-005, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_007.An1

Acquisition information
Start time:                 4/22/2013 12:15:56
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3100E+02) = 

8.1653E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0856

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.24       14. 128.51   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  23.83   0.87  2.843E-02
77.34      170.  11.60   0.88  3.024E-02
93.08       72.  24.82   1.48  3.990E-02    92.59   4.343  1.270E+00 Th234 

93.35   4.100  1.333E+00 Ac228 
93.35   5.760  9.488E-01 U235  
93.35   5.760  9.488E-01 U235  

93.11       53.  37.24   0.89  3.990E-02    92.59   4.343  9.377E-01 Th234 
93.35   4.100  9.841E-01 Ac228 
93.35   5.760  7.005E-01 U235  

93.26       54.  35.39   0.89  3.953E-02    92.59   4.343  9.564E-01 Th234 
93.35   4.100  1.004E+00 Ac228 
93.35   5.760  7.144E-01 U235  

121.40       10. 167.98   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.67        6. 325.61   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.113E-02 U235  
186.15       51.  34.13   0.98  4.819E-02   185.72  57.000  5.588E-02 U235  

186.21   3.555  8.967E-01 Ra226 
185.72  57.000  5.588E-02 U235  

186.31       61.  29.14   0.78  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.078E+00 Ra226 

238.62      400.   6.83   0.90  4.318E-02   238.63  43.600  6.323E-01 Pb212 
241.81       67.  26.47   0.51  4.285E-02   242.00   7.268  6.539E-01 Pb214 
277.19       24.  48.85   0.97  3.962E-02   277.37   6.600  2.810E-01 Tl208 
295.10      132.  13.06   1.16  3.814E-02   295.22  18.414  5.469E-01 Pb214 
338.18       89.  15.95   1.13  3.494E-02   338.32  11.400  6.758E-01 Ac228 
343.73       12.  80.98   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.80      255.   7.86   1.06  3.405E-02   351.93  35.600  6.212E-01 Pb214 
583.26      160.  10.20   0.93  2.416E-02   583.19  85.000  2.356E-01 Tl208 
609.37      176.   9.79   1.27  2.345E-02   609.31  45.490  4.757E-01 Bi214 
727.35       42.  24.05   0.54  2.078E-02   727.33   6.650  9.191E-01 Bi212 
780.07       10.  77.25   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.84       13.  63.89   1.46  1.972E-02   785.37   1.110  1.853E+00 Bi212 
882.88        4. 141.12   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.27      120.  10.51   1.24  1.779E-02   911.20  26.200  7.767E-01 Ac228 
969.11       72.  17.44   1.32  1.704E-02   968.96  15.900  7.993E-01 Ac228 

1120.52       55.  18.42   1.19  1.535E-02  1120.29  14.910  7.293E-01 Bi214 
1173.84        4. 194.70   1.71  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.48        3. 190.33   1.79  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.34        6.  78.04   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.83      561.   4.45   2.12  1.254E-02  1460.82  10.550  1.282E+01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.90       141.        65. 2.293E+03   58.27   0.569  -      s 
308.46    77.33       166.       150. 4.946E+03   32.26   1.131  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.12    59.48       143.       -16.    -0.006   220.95   0.860s
Th-234    252.16    63.24       147.        14.     0.005   257.01   0.864s
Th-234    372.13    93.26       157.        54.     0.020    70.79   0.891s
Ac-228    372.48    93.35       108.        72.     0.027    49.64   1.478D
U-235     372.48    93.35       170.        53.     0.020    74.48   0.892D
Eu-152    484.57   121.40       147.        10.     0.004   335.96   0.919s
Pa-234    531.93   133.25       114.        -9.    -0.003   361.02   0.928s
U-235     573.56   143.67       166.         6.     0.002   651.23   0.939s
U-235     651.36   163.13       128.        -4.    -0.002   724.27   0.958s
U-235     743.35   186.15       125.        51.     0.019    68.26   0.978s
Ra-226    744.00   186.31       102.        61.     0.023    58.28   0.779s
U-235     813.60   203.73        83.        -2.    -0.001  1663.72   0.996s
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.05   238.62       133.       394.     0.146    13.65   0.905 
Pb-214    965.80   241.81       103.        67.     0.025    52.95   0.508s
Tl-208   1107.26   277.19        51.        24.     0.009    97.70   0.970 
Pb-214   1178.84   295.10        62.       127.     0.047    26.12   1.161 
Ac-228   1351.04   338.18        45.        89.     0.033    31.90   1.126 
Eu-152   1373.25   343.73        44.        12.     0.005   161.96   1.119s
Pb-214   1405.51   351.80        58.       249.     0.092    15.72   1.056 
Pa-234   2277.41   569.85        35.        -2.    -0.001   692.16   1.303s
Tl-208   2331.04   583.26        28.       160.     0.059    20.40   0.930s
Bi-214   2435.33   609.33        44.       142.     0.053    19.84   1.334 
Eu-154   2886.25   722.06        27.        -1.     0.000  1290.96   1.419s
Bi-212   2907.40   727.35        20.        42.     0.016    48.09   0.542s
Eu-152   3118.33   780.07        27.        10.     0.004   154.50   1.458s
Bi-212   3141.40   785.84        30.        13.     0.005   127.78   1.463 
Pa-234   3529.69   882.88        15.         4.     0.002   282.24   1.530s
Ac-228   3643.28   911.27        13.       120.     0.044    21.02   1.245 
Pa-234   3782.52   946.06        30.        -6.    -0.002   284.12   1.571s
Ac-228   3874.77   969.11        23.        72.     0.027    34.87   1.316 
Eu-154   4002.40  1001.00        18.        -3.    -0.001   447.47   1.608s
Bi-214   4480.78  1120.52        15.        55.     0.020    36.83   1.187s
Co-60    4694.26  1173.84        27.         4.     0.001   389.40   1.709s
Co-60    5329.46  1332.48        16.         3.     0.001   380.66   1.794s
Eu-152   5633.25  1408.34         8.         6.     0.002   156.09   1.831s
K-40     5843.50  1460.83        39.       561.     0.208     8.89   2.118 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6194E-01                                      5.12E+12             
911.20 7.767E-01  (  5.514E-02 1.05E+01 2.62E+01 G  
968.96 7.993E-01  (  1.258E-01 1.74E+01 1.59E+01 G  
338.32 6.758E-01  (  1.187E-01 1.59E+01 1.14E+01 G  

Energy duplication    
93.35 1.333E+00 +   4.474E-01 2.48E+01 4.10E+00 XA 

Am-241   I  -8.7233E-02                                      1.58E+05             
59.54-8.723E-02 ?(  1.546E-01 1.10E+02 3.59E+01 G  

Bi-212   N   9.1910E-01                                      5.12E+12             
727.33 9.191E-01  (  2.280E-01 2.40E+01 6.65E+00 G  
785.37 1.853E+00 +   1.763E+00 6.39E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.764E+00 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.0322E-01                                      5.84E+05             
609.31 4.032E-01 ?(P 4.358E-02 9.92E+00 4.55E+01 G  

1120.29 7.293E-01 + P 1.184E-01 1.84E+01 1.49E+01 G  
1764.49-8.544E-02 % P 9.257E-02 1.00E+03 1.53E+01 G  

Co-60    T   7.6607E-03                                      1.93E+03             
1332.49 7.143E-03 &(  2.139E-02 1.90E+02 1.00E+02 G  
1173.23 8.179E-03 &(  2.534E-02 1.95E+02 9.98E+01 G  

Eu-152   I   5.3585E-02                                      4.94E+03             
344.28 4.111E-02 &(  5.136E-02 8.10E+01 2.66E+01 G  
121.78 2.294E-02 ?(  6.239E-02 1.68E+02 2.84E+01 G  
778.90 1.230E-01 ?(  1.433E-01 7.73E+01 1.30E+01 G  
964.08 0.000E+00 -   4.478E-01 1.00E+03 1.45E+01 G  

1112.08-5.302E-03 %   1.091E-01 1.26E+03 1.34E+01 G  
1408.01 6.809E-02 ?(  7.466E-02 7.80E+01 2.09E+01 G  

Eu-154   I   3.5419E-03                                      3.14E+03             
873.18 3.542E-03 %(  1.453E-01 2.50E+03 1.22E+01 G  
123.07 0.000E+00 -   4.879E-02 1.00E+03 4.04E+01 G  

1274.43-4.178E-03 %   8.354E-02 1.22E+03 3.49E+01 G  
723.30-8.475E-03 +   8.920E-02 6.45E+02 2.00E+01 G  

1004.72-2.850E-02 +   1.012E-01 2.24E+02 1.79E+01 G  
996.25 0.000E+00 -   1.933E-01 1.00E+03 1.05E+01 G  

K-40     N   1.2822E+01                                      4.57E+11             
1460.82 1.282E+01  (P 3.335E-01 4.45E+00 1.06E+01 G  

Pa-234   N   5.8676E-03                                      1.63E+12             
131.30-2.860E-02 ?(  8.352E-02 1.81E+02 1.82E+01 G  
569.50-3.265E-02 +   1.830E-01 3.46E+02 9.30E+00 G  
946.00-7.339E-02 +   1.641E-01 1.42E+02 1.35E+01 G  
880.52 0.000E+00 +   1.888E-01 1.00E+03 1.05E+01 G  
883.24 7.054E-02 &(  1.537E-01 1.41E+02 9.70E+00 G  

Pb-212   N   6.3229E-01                                      5.12E+12             
238.63 6.323E-01  (P 4.323E-02 6.83E+00 4.36E+01 G  
300.09-3.464E-02 % P 4.710E-01 1.00E+03 3.18E+00 G  

Pb-214   N   6.0271E-01                                      5.84E+05             
351.93 6.212E-01  (P 4.434E-02 7.86E+00 3.56E+01 G  
295.22 5.469E-01  (P 7.904E-02 1.31E+01 1.84E+01 G  
242.00 6.539E-01  (P 2.292E-01 2.65E+01 7.27E+00 G  

Ra-226   N   1.0778E+00                                      5.84E+05             
186.21 1.078E+00  (  4.158E-01 2.91E+01 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   7.8629E-01                                      1.63E+12             
63.30 5.893E-01 ?(  1.220E+00 1.29E+02 3.75E+00 G  
92.59 9.564E-01  (  5.151E-01 3.54E+01 4.34E+00 G  

Tl-208   N   2.3887E-01                                      5.12E+12             
583.19 2.356E-01  (  1.815E-02 1.02E+01 8.50E+01 G  
277.37 2.810E-01  (  1.918E-01 4.89E+01 6.60E+00 G  
860.53 0.000E+00 -   1.127E-01 1.00E+03 1.24E+01 G  

U-235    N   5.1892E-02                                      2.57E+11             
143.77 3.113E-02 ?(  1.656E-01 3.26E+02 1.09E+01 G  
205.32-2.025E-02 &   2.762E-01 8.32E+02 5.02E+00 G  
163.36-5.335E-02 &   3.156E-01 3.62E+02 5.08E+00 G  
185.72 5.588E-02  (  2.864E-02 3.41E+01 5.70E+01 G  

Energy duplication    
93.35 7.005E-01 @   3.996E-01 3.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       143.       -16.    -0.006   220.95  -8.723E-02   
Th-234      63.24       147.        14.     0.005   257.01   5.893E-01   
Th-234      93.26       157.        54.     0.020    70.79   9.564E-01   
U-235       93.35       170.        53.     0.020    74.48   7.005E-01   
Eu-152     121.40       147.        10.     0.004   335.96   2.294E-02   
Pa-234     133.25       114.        -9.    -0.003   361.02  -2.860E-02   
U-235      143.67       166.         6.     0.002   651.23   3.113E-02   
U-235      163.13       128.        -4.    -0.002   724.27  -5.335E-02   
U-235      186.15       125.        51.     0.019    68.26   5.588E-02   
U-235      203.73        83.        -2.    -0.001  1663.72  -2.025E-02   
Eu-152     343.73        44.        12.     0.005   161.96   4.111E-02   
Pa-234     569.85        35.        -2.    -0.001   692.16  -3.265E-02   
Eu-154     722.06        27.        -1.     0.000  1290.96  -8.475E-03   
Eu-152     780.07        27.        10.     0.004   154.50   1.230E-01   
Pa-234     882.88        15.         4.     0.002   282.24   7.054E-02   
Pa-234     946.06        30.        -6.    -0.002   284.12  -7.339E-02   
Eu-154    1001.00        18.        -3.    -0.001   447.47  -2.850E-02   
Co-60     1173.84        27.         4.     0.001   389.40   8.179E-03   
Co-60     1332.48        16.         3.     0.001   380.66   7.143E-03   
Eu-152    1408.34         8.         6.     0.002   156.09   6.809E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6194E-01    7.6194E-01   1.3137E-01    1.4250E-01  5.514E-02
Am-241 #A   -8.7215E-02   -8.7233E-02   1.9274E-01    1.9285E-01  1.546E-01
Bi-212       9.1910E-01    9.1910E-01   4.4202E-01    4.4452E-01  2.280E-01
Bi-214 #     4.0320E-01    4.0322E-01   8.4380E-02    8.6349E-02  4.358E-02
Co-60  #A    7.5265E-03    7.6607E-03   2.0858E-02    2.0861E-02  2.139E-02
Cs-137 #A    0.0000E+00    0.0000E+00   9.5958E-03    9.5958E-03  2.541E-02
Eu-152 #C    5.3217E-02    5.3585E-02   5.7982E-02    5.8063E-02  5.136E-02
Eu-154 #A    3.5037E-03    3.5419E-03   1.7695E-01    1.7695E-01  1.453E-01
K-40         1.2822E+01    1.2822E+01   1.1795E+00    1.3441E+00  3.335E-01
Pa-234 #A    5.8676E-03    5.8676E-03   1.3444E-02    1.3523E-02  8.352E-02
Pb-212       6.3229E-01    6.3229E-01   8.7622E-02    1.0204E-01  4.323E-02
Pb-214       6.0268E-01    6.0271E-01   9.6986E-02    1.0262E-01  4.434E-02
Ra-226 #     1.0778E+00    1.0778E+00   6.2819E-01    6.3243E-01  4.158E-01
Th-234 #A    7.8629E-01    7.8629E-01   5.5660E-01    5.6155E-01  1.220E+00
Tl-208       2.3887E-01    2.3887E-01   4.8735E-02    5.1117E-02  1.815E-02
U-235  #A    5.1892E-02    5.1892E-02   3.5419E-02    3.5576E-02  1.656E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 13:01:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_007.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.746E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.7457928E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-13                Received:        03/04/13                      
Lab ID:          243838-006                    Prepared:        03/14/13 11:20                
Matrix:          Soil                          Analyzed:        04/22/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00397 U       0.148          0.121            0.9     
Bismuth-212                           0.139           0.341          0.138                    
Bismuth-214                           0.381           0.0912         0.0414                   
Cesium-137                            0.00483 U       0.0237         0.0189           0.07    
Cobalt-60                             0.00476 U       0.0190         0.0222           0.03    
Europium-152                          0.0468 U        0.0489         0.0559           0.1     
Europium-154                          0.0354 U        0.0593         0.135            0.2     
Lead-212                              0.430           0.0669         0.0315                   
Lead-214                              0.449           0.101          0.0423                   
Potassium-40                          9.02            0.966          0.264                    
Protactinium-234                      0.0213 U        0.0807         0.0825                   
Radium-226 (By Bismuth-214)           0.381           0.0912         0.0414           0.2     
Thallium-208                          0.176           0.0416         0.0159                   
Thorium-232 (By Actinium-228)         0.469           0.101          0.0644           0.9     
Thorium-234                           0.494 U         0.490          0.995                    
Uranium-235                           0.0628 U        0.0551         0.150            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-006                   Client ID : 12-PE-E0798-13        

Seqnum : 1513161710004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_004                                Batch         : 196255                       Time      : 22-APR-2013 09:13     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00397          0.121       0.9      .14764           .14764           -0.014       u        

Bismuth-212                         0.139             0.138                .34069           .34076           0.11         u        

Bismuth-214                         0.381             0.0414               .091214          .092846          -0.0035      u        

Cesium-137                          0.00483           0.0189      0.07     .023661          .023662          -0.0022      u        

Cobalt-60                           0.00476           0.0222      0.03     .018977          .018978          0.0018       u        

Europium-152                        0.0468            0.0559      0.1      .048916          .048989          0.020        u        

Europium-154                        0.0354            0.135       0.2      .059334          .059363          0.018        u        

Lead-212                            0.430             0.0315               .066853          .075708          -0.00010     u        

Lead-214                            0.449             0.0423               .10075           .10381           0.018        u        

Potassium-40                        9.02              0.264                .96607           1.0672           -0.23        u        

Protactinium-234                    0.0213            0.0825               .080698          .080871          0.0093       u        

Radium-226 (By Bismuth-214)         0.381             0.0414      0.2      .091214          .092846          -0.0035      u        

Thallium-208                        0.176             0.0159               .041563          .043083          0.010        u        

Thorium-232 (By Actinium-228)       0.469             0.0644      0.9      .10086           .10644           0.028        u        

Thorium-234                         0.494             0.995                .48998           .49221           0.62         u        

Uranium-235                         0.0628            0.150       0.18     .055051          .055199          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-13          
Sample Description: 243838-006, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:28            Live Time: 2700   sec

Acquisition Time: 4/22/2013 09:13:46        Real Time: 2703   sec
Analysis Time: 4/22/2013 09:58           Dead Time: 0.11   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.695E-01      1.009E-01      1.064E-01      6.435E-02
Am-241    #AB   -3.968E-03      1.476E-01      1.476E-01      1.214E-01
Bi-212    #      1.389E-01      3.407E-01      3.408E-01      1.384E-01
Bi-214           3.812E-01      9.121E-02      9.285E-02      4.137E-02
Co-60     #AB    4.755E-03      1.898E-02      1.898E-02      2.218E-02
Cs-137    #AB    4.827E-03      2.366E-02      2.366E-02      1.892E-02
Eu-152    #AB    4.678E-02      4.892E-02      4.899E-02      5.589E-02
Eu-154    #AB    3.536E-02      5.933E-02      5.936E-02      1.352E-01
K-40             9.020E+00      9.661E-01      1.067E+00      2.639E-01
Pa-234    #AB    2.128E-02      8.070E-02      8.087E-02      8.247E-02
Pb-212           4.296E-01      6.685E-02      7.571E-02      3.148E-02
Pb-214           4.491E-01      1.008E-01      1.038E-01      4.229E-02
Ra-226    #      7.242E-01      6.171E-01      6.191E-01      4.218E-01
Th-234    #AB    4.940E-01      4.900E-01      4.922E-01      9.953E-01
Tl-208           1.757E-01      4.156E-02      4.308E-02      1.592E-02
U-235     #AB    6.276E-02      5.505E-02      5.520E-02      1.495E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.246E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

Sample description                                             
243838-006, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_004.An1

Acquisition information
Start time:                 4/22/2013 09:13:46
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1335

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.50        7. 185.96   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82       61.  26.34   0.87  2.834E-02
77.26      101.  17.55   0.88  3.017E-02
92.90       35.  47.96   0.89  3.990E-02    92.59   4.343  6.349E-01 Th234 

93.35   4.100  6.663E-01 Ac228 
93.35   5.760  4.743E-01 U235  
93.35   5.760  4.743E-01 U235  

92.90       35.  47.96   0.89  3.990E-02    92.59   4.343  6.349E-01 Th234 
93.35   4.100  6.663E-01 Ac228 
93.35   5.760  4.743E-01 U235  

92.92       35.  49.60   0.89  3.953E-02    92.59   4.343  6.343E-01 Th234 
93.35   4.100  6.657E-01 Ac228 
93.35   5.760  4.738E-01 U235  

123.35       17.  86.07   0.92  4.864E-02   121.78  28.410  3.951E-02 Eu152 
123.07  40.400  2.779E-02 Eu154 

123.37       21.  62.89   0.92  4.845E-02   121.78  28.410  4.769E-02 Eu152 
123.07  40.400  3.354E-02 Eu154 

143.62       13. 121.21   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.681E-02 U235  

163.01        2. 819.40   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.150E-02 U235  

186.04       36.  43.86   0.98  4.819E-02   185.72  57.000  4.138E-02 U235  
186.21   3.555  6.641E-01 Ra226 
185.72  57.000  4.138E-02 U235  

186.22       40.  42.61   0.55  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.242E-01 Ra226 

205.81       20.  69.13   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  2.748E-01 U235  

238.52      263.   7.61   0.85  4.319E-02   238.63  43.600  4.289E-01 Pb212 
241.61       53.  29.53   1.33  4.285E-02   242.00   7.268  5.344E-01 Pb214 
277.31        4. 300.89   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.13      111.  15.02   1.36  3.813E-02   295.22  18.414  4.982E-01 Pb214 
299.87       17.  57.34   0.60  3.774E-02   300.09   3.180  4.399E-01 Pb212 
338.13       53.  22.76   0.54  3.494E-02   338.32  11.400  4.144E-01 Ac228 
344.28        8. 127.29   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.74      163.  10.81   1.10  3.405E-02   351.93  35.600  4.063E-01 Pb214 
569.53        4. 189.65   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.23      115.  11.83   1.11  2.416E-02   583.19  85.000  1.757E-01 Tl208 
609.35      130.  11.28   1.48  2.345E-02   609.31  45.490  3.812E-01 Bi214 
661.44        3. 245.07   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
784.62        3. 203.00   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.06       31.  24.80   0.52  1.851E-02   860.53  12.400  4.211E-01 Tl208 
873.17        4. 144.06   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
881.63        1. 430.89   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.60        1. 453.17   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.30       63.  15.64   1.55  1.779E-02   911.20  26.200  4.227E-01 Ac228 
960.23        1. 586.49   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.65       51.  16.60   0.40  1.704E-02   968.96  15.900  5.861E-01 Ac228 

1120.36       50.  19.72   0.35  1.535E-02  1120.29  14.910  6.882E-01 Bi214 
1173.57        2. 315.42   1.71  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1333.09        2. 244.49   1.79  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.15        8.  52.29   1.83  1.291E-02  1408.01  20.850  9.444E-02 Eu152 
1460.65      400.   5.10   1.61  1.254E-02  1460.82  10.550  9.020E+00 K40   
1620.44        3. 122.63   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.56       10.  34.47   1.98  1.069E-02  1764.49  15.310  1.983E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.29    74.79       121.        38. 1.341E+03   89.95   0.298  -      s 
308.03    77.22       147.        81. 2.685E+03   52.29   0.960  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.19    63.50        91.         7.     0.003   371.91   0.864 
Th-234    370.76    92.92       131.        35.     0.013    99.19   0.891s
Ac-228    372.48    93.35       121.        35.     0.013    95.91   0.892D
U-235     372.48    93.35       121.        35.     0.013    95.91   0.892D
Eu-152    492.43   123.37        75.        21.     0.008   125.79   0.919s
Eu-154    492.36   123.35       101.        17.     0.006   172.14   0.920s
U-235     573.36   143.62       126.        13.     0.005   242.43   0.939s
U-235     650.87   163.01       100.         2.     0.001  1638.80   0.958s
U-235     742.90   186.04       108.        36.     0.013    87.72   0.978s
Ra-226    743.65   186.22        98.        40.     0.015    85.22   0.552s
U-235     821.94   205.81        89.        20.     0.008   138.27   0.996s
Pb-212    952.66   238.52        66.       257.     0.095    15.21   0.852 
Pb-214    965.03   241.61        84.        53.     0.020    59.05   1.330s
Tl-208   1107.74   277.31        80.         4.     0.002   601.78   1.060 
Pb-214   1178.95   295.13        63.       111.     0.041    30.04   1.355s
Pb-212   1197.92   299.87        39.        17.     0.006   114.69   0.596s
Ac-228   1350.84   338.13        32.        53.     0.019    45.52   0.542s
Eu-152   1375.46   344.28        49.         8.     0.003   254.58   1.119s
Pb-214   1405.28   351.74        49.       157.     0.058    21.62   1.098 
Pa-234   2276.15   569.53        30.         4.     0.002   379.30   1.303s
Tl-208   2330.93   583.23        20.       115.     0.043    23.65   1.106 
Bi-214   2435.40   609.35        36.       130.     0.048    22.57   1.484 
Cs-137   2643.77   661.44        24.         3.     0.001   490.15   1.373s
Eu-154   2893.85   723.96        36.        -6.    -0.002   318.06   1.419s
Eu-152   3116.14   779.52        18.        -2.    -0.001   685.31   1.458s
Bi-212   3136.51   784.62        19.         3.     0.001   406.01   1.463s
Tl-208   3438.38   860.06        10.        31.     0.011    49.60   0.516s
Eu-154   3490.83   873.17        17.         4.     0.002   288.12   1.523s
Pa-234   3524.69   881.63        20.         1.     0.001   861.77   1.528s
Pa-234   3532.59   883.60        21.         1.     0.001   906.34   1.530s
Ac-228   3643.43   911.30        17.        63.     0.023    31.29   1.549 
Pa-234   3782.13   945.96        20.        -2.    -0.001   597.09   1.571s
Eu-152   3839.24   960.23        13.         1.     0.000  1172.98   1.583s
Ac-228   3876.91   969.65         5.        51.     0.019    33.21   0.404s
Eu-152   4443.99  1111.32        18.        -2.    -0.001   573.51   1.674s
Bi-214   4480.16  1120.36        15.        50.     0.019    39.44   0.348s
Co-60    4693.20  1173.57        15.         2.     0.001   630.84   1.709s
Co-60    5331.90  1333.09        16.         2.     0.001   488.98   1.794s
Eu-152   5632.51  1408.15         5.         8.     0.003   104.57   1.831s
K-40     5842.80  1460.65        23.       380.     0.141    10.19   1.607 
Bi-212   6482.90  1620.44         5.         3.     0.001   245.25   1.926s
Bi-214   7060.41  1764.56        10.        10.     0.004    68.94   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6949E-01                                      5.12E+12             
911.20 4.227E-01 ?(  6.435E-02 1.56E+01 2.62E+01 G  
968.96 5.861E-01 *(  6.272E-02 1.66E+01 1.59E+01 G  
338.32 4.144E-01  (  1.045E-01 2.28E+01 1.14E+01 G  

Energy duplication    
93.35 6.663E-01 &   4.924E-01 4.80E+01 4.10E+00 XA 

Am-241   I  -3.9677E-03                                      1.58E+05             
59.54-3.968E-03 %(  1.214E-01 1.86E+03 3.59E+01 G  

Bi-212   N   1.3891E-01                                      5.12E+12             
727.33 0.000E+00 *(  1.384E-01 1.00E+03 6.65E+00 G  
785.37 4.529E-01 &(  1.455E+00 2.03E+02 1.11E+00 G  

1620.74 5.199E-01 ?(  9.210E-01 1.23E+02 1.51E+00 G  

Bi-214   N   3.8117E-01                                      5.84E+05             
609.31 3.812E-01  (P 4.137E-02 1.13E+01 4.55E+01 G  

1120.29 6.882E-01 + P 1.229E-01 1.97E+01 1.49E+01 G  
1764.49 1.983E-01 - P 1.444E-01 3.45E+01 1.53E+01 G  

Co-60    T   4.7551E-03                                      1.93E+03             
1332.49 5.707E-03 ?(  2.218E-02 2.44E+02 1.00E+02 G  
1173.23 3.802E-03 &(  1.919E-02 3.15E+02 9.98E+01 G  

Cs-137   I   4.8273E-03                                      1.10E+04             
661.66 4.827E-03  (  1.892E-02 2.45E+02 8.50E+01 G  

Eu-152   I   4.6776E-02                                      4.94E+03             
344.28 2.773E-02 ?(  5.589E-02 1.27E+02 2.66E+01 G  
121.78 4.769E-02 &(  4.631E-02 6.29E+01 2.84E+01 G  
778.90-2.199E-02 -   1.212E-01 3.43E+02 1.30E+01 G  
964.08 1.137E-02 ?(  1.081E-01 5.86E+02 1.45E+01 G  

1112.08-3.289E-02 +   1.509E-01 2.87E+02 1.34E+01 G  
1408.01 9.444E-02 ?(  6.008E-02 5.23E+01 2.09E+01 G  

Eu-154   I   3.5358E-02                                      3.14E+03             
873.18 6.049E-02 ?(  1.352E-01 1.44E+02 1.22E+01 G  
123.07 2.779E-02 *(  3.783E-02 8.61E+01 4.04E+01 G  

1274.43 0.000E+00 -   1.518E-02 1.00E+03 3.49E+01 G  
723.30-4.187E-02 +   1.057E-01 1.59E+02 2.00E+01 G  

1004.72 5.740E-04 &   9.826E-02 1.04E+04 1.79E+01 G  
996.25 0.000E+00 -   3.031E-01 1.00E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.0198E+00                                      4.57E+11             
1460.82 9.020E+00  (P 2.639E-01 5.10E+00 1.06E+01 G  

Pa-234   N   2.1276E-02                                      1.63E+12             
131.30-1.583E-03 %(  8.247E-02 3.17E+03 1.82E+01 G  
569.50 5.783E-02 ?(  1.746E-01 1.90E+02 9.30E+00 G  
946.00-2.890E-02 +   1.384E-01 2.99E+02 1.35E+01 G  
880.52 2.453E-02 &(  1.710E-01 4.31E+02 1.05E+01 G  
883.24 2.560E-02 ?(  1.878E-01 4.53E+02 9.70E+00 G  

Pb-212   N   4.2963E-01                                      5.12E+12             
238.63 4.289E-01  (P 3.148E-02 7.61E+00 4.36E+01 G  
300.09 4.399E-01  (P 3.813E-01 5.73E+01 3.18E+00 G  

Pb-214   N   4.4907E-01                                      5.84E+05             
351.93 4.063E-01  (P 4.229E-02 1.08E+01 3.56E+01 G  
295.22 4.982E-01  (P 8.234E-02 1.50E+01 1.84E+01 G  
242.00 5.344E-01  (P 2.151E-01 2.95E+01 7.27E+00 G  

Ra-226   N   7.2419E-01                                      5.84E+05             
186.21 7.242E-01 @(  4.218E-01 4.26E+01 3.56E+00 G  

Th-234   N   4.9396E-01                                      1.63E+12             
63.30 3.314E-01 ?(  9.953E-01 1.86E+02 3.75E+00 G  
92.59 6.343E-01 *(  4.870E-01 4.96E+01 4.34E+00 G  

Tl-208   N   1.7571E-01                                      5.12E+12             
583.19 1.757E-01  (  1.592E-02 1.18E+01 8.50E+01 G  
277.37 5.110E-02 -   2.500E-01 3.01E+02 6.60E+00 G  
860.53 4.211E-01 +   1.017E-01 2.48E+01 1.24E+01 G  

U-235    N   6.2756E-02                                      2.57E+11             
143.77 7.681E-02 ?(  1.495E-01 1.21E+02 1.09E+01 G  
205.32 2.748E-01  (  2.966E-01 6.91E+01 5.02E+00 G  
163.36 2.150E-02 &   2.890E-01 8.19E+02 5.08E+00 G  
185.72 4.138E-02  (  2.767E-02 4.39E+01 5.70E+01 G  

Energy duplication    
93.35 4.743E-01 &   3.505E-01 4.80E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_004.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.50        91.         7.     0.003   371.91   3.314E-01   
Th-234      92.92       131.        35.     0.013    99.19   6.343E-01   
U-235       93.35       121.        35.     0.013    95.91   4.743E-01   
Eu-152     123.37        75.        21.     0.008   125.79   4.769E-02   
Eu-154     123.35       101.        17.     0.006   172.14   2.779E-02   
U-235      143.62       126.        13.     0.005   242.43   7.681E-02   
U-235      163.01       100.         2.     0.001  1638.80   2.150E-02   
U-235      186.04       108.        36.     0.013    87.72   4.138E-02   
U-235      205.81        89.        20.     0.008   138.27   2.748E-01   
Eu-152     344.28        49.         8.     0.003   254.58   2.773E-02   
Pa-234     569.53        30.         4.     0.002   379.30   5.783E-02   
Cs-137     661.44        24.         3.     0.001   490.15   4.827E-03   
Eu-154     723.96        36.        -6.    -0.002   318.06  -4.187E-02   
Eu-152     779.52        18.        -2.    -0.001   685.31  -2.199E-02   
Bi-212     784.62        19.         3.     0.001   406.01   4.529E-01   
Eu-154     873.17        17.         4.     0.002   288.12   6.049E-02   
Pa-234     881.63        20.         1.     0.001   861.77   2.453E-02   
Pa-234     883.60        21.         1.     0.001   906.34   2.560E-02   
Pa-234     945.96        20.        -2.    -0.001   597.09  -2.890E-02   
Eu-152     960.23        13.         1.     0.000  1172.98   1.137E-02   
Eu-152    1111.32        18.        -2.    -0.001   573.51  -3.289E-02   
Co-60     1173.57        15.         2.     0.001   630.84   3.802E-03   
Co-60     1333.09        16.         2.     0.001   488.98   5.707E-03   
Eu-152    1408.15         5.         8.     0.003   104.57   9.444E-02   
Bi-212    1620.44         5.         3.     0.001   245.25   5.199E-01   

P - Peakbackground subtraction

106 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 09:58:56
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6949E-01    4.6949E-01   1.0086E-01    1.0644E-01  6.435E-02
Am-241 #A   -3.9669E-03   -3.9677E-03   1.4764E-01    1.4764E-01  1.214E-01
Bi-212 #C    1.3891E-01    1.3891E-01   3.4069E-01    3.4076E-01  1.384E-01
Bi-214       3.8115E-01    3.8117E-01   9.1214E-02    9.2846E-02  4.137E-02
Co-60  #A    4.6720E-03    4.7551E-03   1.8977E-02    1.8978E-02  2.218E-02
Cs-137 #A    4.8124E-03    4.8273E-03   2.3661E-02    2.3662E-02  1.892E-02
Eu-152 #A    4.6456E-02    4.6776E-02   4.8916E-02    4.8989E-02  5.589E-02
Eu-154 #A    3.4978E-02    3.5358E-02   5.9334E-02    5.9363E-02  1.352E-01
K-40         9.0198E+00    9.0198E+00   9.6607E-01    1.0672E+00  2.639E-01
Pa-234 #A    2.1276E-02    2.1276E-02   8.0698E-02    8.0871E-02  8.247E-02
Pb-212       4.2963E-01    4.2963E-01   6.6853E-02    7.5708E-02  3.148E-02
Pb-214       4.4905E-01    4.4907E-01   1.0075E-01    1.0381E-01  4.229E-02
Ra-226 #     7.2415E-01    7.2419E-01   6.1712E-01    6.1908E-01  4.218E-01
Th-234 #A    4.9396E-01    4.9396E-01   4.8998E-01    4.9221E-01  9.953E-01
Tl-208       1.7571E-01    1.7571E-01   4.1563E-02    4.3083E-02  1.592E-02
U-235  #A    6.2756E-02    6.2756E-02   5.5051E-02    5.5199E-02  1.495E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.165E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.1649051E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-14                Received:        03/04/13                      
Lab ID:          243838-007                    Prepared:        03/14/13 11:24                
Matrix:          Soil                          Analyzed:        04/22/13 10:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.161          0.156            0.9     
Bismuth-212                           1.01            0.450          0.252                    
Bismuth-214                           0.308           0.0797         0.0385                   
Cesium-137                           -0.00974 U       0.0270         0.0213           0.07    
Cobalt-60                             0.00650 U       0.0143         0.0230           0.03    
Europium-152                          0 U             0.0477         0.0607           0.1     
Europium-154                          0.0247 U        0.0635         0.146            0.2     
Lead-212                              0.443           0.0789         0.0424                   
Lead-214                              0.499           0.0847         0.0381                   
Potassium-40                         18.4             1.30           0.204                    
Protactinium-234                      0.0777 U        0.100          0.0895                   
Radium-226 (By Bismuth-214)           0.308           0.0797         0.0385           0.2     
Thallium-208                          0.211           0.0429         0.0169                   
Thorium-232 (By Actinium-228)         0.505           0.107          0.0658           0.9     
Thorium-234                           1.16            1.43           1.12                     
Uranium-235                           0.0485 U        0.0376         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-007                   Client ID : 12-PE-E0798-14        

Seqnum : 1533161727004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_004                                Batch         : 196255                       Time      : 22-APR-2013 10:14     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344 g                        Live Time : 2700 sec              

Dead Time : 0.25 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.156       0.9      .16104           .16104           -0.014       u        

Bismuth-212                         1.01              0.252                .45019           .45318           0.11         u        

Bismuth-214                         0.308             0.0385               .079681          .080875          -0.0035      u        

Cesium-137                          -0.00974          0.0213      0.07     .02696           .026963          -0.0022      u        

Cobalt-60                           0.00650           0.0230      0.03     .014269          .014272          0.0018       u        

Europium-152                        0                 0.0607      0.1      .04768           .04768           0.020        u        

Europium-154                        0.0247            0.146       0.2      .063505          .063518          0.018        u        

Lead-212                            0.443             0.0424               .078886          .08515           -0.00010     u        

Lead-214                            0.499             0.0381               .084743          .087899          0.018        u        

Potassium-40                        18.4              0.204                1.2963           1.5906           -0.23        u        

Protactinium-234                    0.0777            0.0895               .10042           .10226           0.0093       u        

Radium-226 (By Bismuth-214)         0.308             0.0385      0.2      .079681          .080875          -0.0035      u        

Thallium-208                        0.211             0.0169               .042879          .044945          0.010        u        

Thorium-232 (By Actinium-228)       0.505             0.0658      0.9      .10679           .11286           0.028        u        

Thorium-234                         1.16              1.12                 1.431            1.4352           0.62         u        

Uranium-235                         0.0485            0.142       0.18     .037574          .037689          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533161727004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-14          
Sample Description: 243838-007, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:11            Live Time: 2700   sec

Acquisition Time: 4/22/2013 10:14:08        Real Time: 2707   sec
Analysis Time: 4/22/2013 16:35           Dead Time: 0.25   %

Analysis Quantity: 3.440E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.048E-01      1.068E-01      1.129E-01      6.579E-02
Am-241    #AB    0.000E+00      1.610E-01      1.610E-01      1.555E-01
Bi-212    #      1.014E+00      4.502E-01      4.532E-01      2.522E-01
Bi-214           3.080E-01      7.968E-02      8.088E-02      3.846E-02
Co-60     #AB    6.496E-03      1.427E-02      1.427E-02      2.297E-02
Cs-137    #AB   -9.737E-03      2.696E-02      2.696E-02      2.126E-02
Eu-152    #AB    0.000E+00      4.768E-02      4.768E-02      6.065E-02
Eu-154    #AB    2.470E-02      6.351E-02      6.352E-02      1.462E-01
K-40             1.838E+01      1.296E+00      1.591E+00      2.036E-01
Pa-234    #AB    7.771E-02      1.004E-01      1.023E-01      8.948E-02
Pb-212           4.431E-01      7.889E-02      8.515E-02      4.238E-02
Pb-214           4.992E-01      8.474E-02      8.790E-02      3.806E-02
Ra-226    #      7.750E-01      5.779E-01      5.795E-01      4.371E-01
Th-234    #      1.164E+00      1.431E+00      1.435E+00      1.119E+00
Tl-208           2.105E-01      4.288E-02      4.494E-02      1.691E-02
U-235     #AB    4.854E-02      3.757E-02      3.769E-02      1.415E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.345E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 19:12:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_004.An1               

Sample description                                             
243838-007, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_004.An1

Acquisition information
Start time:                 4/22/2013 10:14:08
Live time:               2700
Real time:               2707
Dead time:                  0.25 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4400E+02) = 

7.8567E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0911

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.90       27.  61.45   0.82  1.777E-02    63.30   3.750  1.164E+00 Th234 

63.30   3.750  1.164E+00 Th234 
74.70       78.  22.02   0.83  2.750E-02
76.97      173.  11.11   0.83  2.923E-02
92.97       45.  39.42   0.84  3.937E-02    93.35   4.100  8.090E-01 Ac228 

93.35   5.760  5.758E-01 U235  
92.59   4.343  7.712E-01 Th234 
93.35   5.760  5.758E-01 U235  

92.97       45.  39.42   0.84  3.937E-02    93.35   4.100  8.090E-01 Ac228 
93.35   5.760  5.758E-01 U235  

122.90       11. 135.02   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.41       13. 128.69   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
186.11       46.  37.28   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.750E-01 Ra226 
185.72  57.000  4.829E-02 U235  

186.13       45.  38.71   0.93  4.855E-02   185.72  57.000  4.705E-02 U235  
186.21   3.555  7.550E-01 Ra226 

205.19       17.  88.08   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.116E-01 U235  

238.69      293.   8.77   1.13  4.347E-02   238.63  43.600  4.431E-01 Pb212 
241.33       18. 106.15   0.98  4.315E-02   242.00   7.268    PBC<MDA Pb214 
277.37       13.  97.58   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.18      112.  15.14   0.67  3.830E-02   295.22  18.414  4.502E-01 Pb214 
300.35       34.  37.95   1.11  3.789E-02   300.09   3.180  8.262E-01 Pb212 
338.22       94.  14.35   0.75  3.501E-02   338.32  11.400  6.833E-01 Ac228 
351.89      223.   8.31   1.23  3.408E-02   351.93  35.600  5.245E-01 Pb214 
569.62        9.  87.56   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 

112 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 19:12:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.13      151.   9.90   1.03  2.394E-02   583.19  85.000  2.105E-01 Tl208 
609.17      116.  12.11   1.04  2.322E-02   609.31  45.490  3.006E-01 Bi214 
727.44       50.  21.09   0.71  2.051E-02   727.33   6.650  1.072E+00 Bi212 
859.98       32.  33.22   1.27  1.823E-02   860.53  12.400  4.082E-01 Tl208 
880.12        5. 169.90   1.55  1.793E-02   880.52  10.500    PBC<MDA Pa234 
882.47        7. 117.06   1.55  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.14       68.  16.82   0.76  1.750E-02   911.20  26.200  4.328E-01 Ac228 
969.27       45.  22.76   1.62  1.675E-02   968.96  15.900  4.956E-01 Ac228 
996.63        3. 254.59   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1003.29        2. 316.59   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.55       53.  20.87   0.36  1.507E-02  1120.29  14.910  6.811E-01 Bi214 
1173.12        8. 109.83   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.07        5. 128.58   1.86  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.82      834.   3.46   2.06  1.229E-02  1460.82  10.550  1.838E+01 K40   
1620.72        4.  68.41   2.12  1.128E-02  1620.74   1.510  7.572E-01 Bi212 
1764.12       18.  29.04   2.22  1.048E-02  1764.49  15.310  3.301E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.73       122.        64. 2.324E+03   56.02   0.661  -       M
308.15    77.00       143.       149. 5.105E+03   29.73   0.725  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.77    62.90       121.        27.     0.010   122.90   0.816 
Ac-228    373.51    93.35       134.        45.     0.017    78.84   0.845D
U-235     373.51    93.35       134.        45.     0.017    78.84   0.845D
Eu-152    486.47   121.61       138.       -18.    -0.007   190.41   0.872s
Eu-154    491.65   122.90       112.        11.     0.004   270.04   0.873 
Pa-234    525.66   131.41       142.        13.     0.005   257.37   0.881s
U-235     572.24   143.06       132.        -4.    -0.001   933.07   0.893s
U-235     650.81   162.72       114.        -9.    -0.003   351.42   0.911s
U-235     744.40   186.13       128.        45.     0.017    77.41   0.932 

113 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 19:12:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    744.35   186.11       124.        46.     0.017    74.56   0.933 
U-235     820.61   205.19       105.        17.     0.006   176.16   0.951s
Pb-212    954.56   238.69       140.       289.     0.107    17.54   1.128 
Pb-214    965.09   241.33       182.        18.     0.007   212.30   0.985s
Tl-208   1109.20   277.37        86.        13.     0.005   195.17   1.018s
Pb-214   1180.42   295.18        64.       109.     0.040    30.28   0.675s
Pb-212   1201.08   300.35        56.        34.     0.013    75.89   1.105s
Ac-228   1352.48   338.22        32.        94.     0.035    28.71   0.755s
Pb-214   1407.18   351.89        46.       219.     0.081    16.63   1.232s
Pa-234   2277.85   569.62        24.         9.     0.003   175.12   1.281s
Tl-208   2331.90   583.13        26.       147.     0.055    19.81   1.034 
Bi-214   2436.05   609.17        36.       109.     0.040    24.23   1.036 
Cs-137   2643.95   661.15        34.        -6.    -0.002   276.88   1.362s
Eu-154   2876.26   719.23         4.        -8.    -0.003   101.89   1.415s
Bi-212   2909.08   727.44        26.        50.     0.019    42.19   0.711s
Tl-208   3439.27   859.98        20.        32.     0.012    66.43   1.274 
Pa-234   3519.88   880.12        29.         5.     0.002   339.79   1.548s
Pa-234   3529.28   882.47        30.         7.     0.003   234.12   1.550s
Ac-228   3643.95   911.14        20.        68.     0.025    33.64   0.762s
Eu-152   3845.23   961.45        27.        -3.    -0.001   455.79   1.617s
Ac-228   3876.53   969.27        31.        45.     0.017    45.52   1.621s
Eu-154   3986.01   996.63        28.         3.     0.001   509.19   1.643s
Eu-154   4012.66  1003.29        21.         2.     0.001   633.18   1.650s
Eu-152   4457.82  1114.55        26.        -1.     0.000  1738.88   1.736s
Bi-214   4481.85  1120.55        17.        53.     0.019    41.73   0.361s
Co-60    4692.22  1173.12        35.         8.     0.003   219.66   1.785s
Eu-154   5092.21  1273.07        21.         5.     0.002   257.16   1.864s
Co-60    5327.98  1331.98        19.        -1.    -0.001   866.89   1.908s
K-40     5843.67  1460.82        15.       819.     0.303     6.93   2.062 
Bi-212   6483.76  1620.72         2.         4.     0.002   136.82   2.121s
Bi-214   7057.91  1764.12        13.        18.     0.007    58.07   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0484E-01                                      5.12E+12             
911.20 4.328E-01  (  6.579E-02 1.68E+01 2.62E+01 G  
968.96 4.956E-01 ?(  1.408E-01 2.28E+01 1.59E+01 G  
338.32 6.833E-01  (  9.657E-02 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 8.090E-01 +   4.863E-01 3.94E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.0138E+00                                      5.12E+12             
727.33 1.072E+00 @(P 2.522E-01 2.11E+01 6.65E+00 G  
785.37-9.225E-02 % P 2.142E+00 1.01E+04 1.11E+00 G  

1620.74 7.572E-01 ?(  6.142E-01 6.84E+01 1.51E+00 G  

Bi-214   N   3.0801E-01                                      5.84E+05             
609.31 3.006E-01  (P 3.846E-02 1.21E+01 4.55E+01 G  

1120.29 6.811E-01 +   1.258E-01 2.09E+01 1.49E+01 G  
1764.49 3.301E-01 ?(P 1.546E-01 2.90E+01 1.53E+01 G  

Co-60    T   6.4961E-03                                      1.93E+03             
1332.49-3.277E-03 ?(  2.297E-02 4.33E+02 1.00E+02 G  
1173.23 1.628E-02 ?(  2.789E-02 1.10E+02 9.98E+01 G  

Cs-137   I  -9.7369E-03                                      1.10E+04             
661.66-9.737E-03 ?(  2.126E-02 1.38E+02 8.50E+01 G  

Eu-154   I   2.4695E-02                                      3.14E+03             
873.18 8.639E-03 %(  1.462E-01 1.03E+03 1.22E+01 G  
123.07 1.701E-02  (  3.692E-02 1.35E+02 4.04E+01 G  

1274.43 3.307E-02 &(  6.600E-02 1.29E+02 3.49E+01 G  
723.30-5.746E-02 +   3.486E-02 5.09E+01 2.00E+01 G  

1004.72 2.101E-02 ?(  1.069E-01 3.17E+02 1.79E+01 G  
996.25 5.129E-02 ?(  2.095E-01 2.55E+02 1.05E+01 G  

K-40     N   1.8377E+01                                      4.57E+11             
1460.82 1.838E+01  (P 2.036E-01 3.46E+00 1.06E+01 G  

Pa-234   N   7.7711E-02                                      1.63E+12             
131.30 4.319E-02 &(  8.948E-02 1.29E+02 1.82E+01 G  
569.50 1.101E-01 ?(  1.462E-01 8.76E+01 9.30E+00 G  
946.00 0.000E+00 -   1.417E-01 1.00E+03 1.35E+01 G  
880.52 7.185E-02 &(  1.935E-01 1.70E+02 1.05E+01 G  
883.24 1.178E-01 &(  2.151E-01 1.17E+02 9.70E+00 G  

Pb-212   N   4.4306E-01                                      5.12E+12             
238.63 4.431E-01  (P 4.238E-02 8.77E+00 4.36E+01 G  
300.09 8.262E-01 + P 4.203E-01 3.79E+01 3.18E+00 G  

Pb-214   N   4.9916E-01                                      5.84E+05             
351.93 5.245E-01 @(P 3.806E-02 8.31E+00 3.56E+01 G  
295.22 4.502E-01  (P 7.687E-02 1.51E+01 1.84E+01 G  
242.00 1.710E-01 &   2.918E-01 1.06E+02 7.27E+00 G  

Ra-226   N   7.7500E-01                                      5.84E+05             
186.21 7.750E-01 ?(  4.371E-01 3.73E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.1643E+00                                      1.63E+12             
63.30 1.164E+00  (  1.119E+00 6.15E+01 3.75E+00 G  
92.59 6.625E-03 %   5.659E-01 5.19E+03 4.34E+00 G  

Tl-208   N   2.1053E-01                                      5.12E+12             
583.19 2.105E-01  (P 1.691E-02 9.90E+00 8.50E+01 G  
277.37 1.487E-01 - P 2.389E-01 9.76E+01 6.60E+00 G  
860.53 4.082E-01 +   1.352E-01 3.32E+01 1.24E+01 G  

U-235    N   4.8536E-02                                      2.57E+11             
143.77-1.853E-02 &(  1.415E-01 4.67E+02 1.09E+01 G  
205.32 2.116E-01 ?(  2.952E-01 8.81E+01 5.02E+00 G  
163.36-1.002E-01 +   2.846E-01 1.76E+02 5.08E+00 G  
185.72 4.705E-02  (  2.768E-02 3.87E+01 5.70E+01 G  

Energy duplication    
93.35 5.758E-01     3.461E-01 3.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.90       121.        27.     0.010   122.90   1.164E+00   
U-235       93.35       134.        45.     0.017    78.84   5.758E-01   
Eu-152     121.61       138.       -18.    -0.007   190.41  -3.837E-02   
Eu-154     122.90       112.        11.     0.004   270.04   1.701E-02   
Pa-234     131.41       142.        13.     0.005   257.37   4.319E-02   
U-235      143.06       132.        -4.    -0.001   933.07  -1.853E-02   
U-235      162.72       114.        -9.    -0.003   351.42  -1.002E-01   
U-235      186.13       128.        45.     0.017    77.41   4.705E-02   
U-235      205.19       105.        17.     0.006   176.16   2.116E-01   
Pa-234     569.62        24.         9.     0.003   175.12   1.101E-01   
Cs-137     661.15        34.        -6.    -0.002   276.88  -9.737E-03   
Eu-154     719.23         4.        -8.    -0.003   101.89  -5.746E-02   
Pa-234     880.12        29.         5.     0.002   339.79   7.185E-02   
Pa-234     882.47        30.         7.     0.003   234.12   1.178E-01   
Eu-152     961.45        27.        -3.    -0.001   455.79  -3.978E-02   
Eu-154     996.63        28.         3.     0.001   509.19   5.129E-02   
Eu-154    1003.29        21.         2.     0.001   633.18   2.101E-02   
Eu-152    1114.55        26.        -1.     0.000  1738.88  -1.201E-02   
Co-60     1173.12        35.         8.     0.003   219.66   1.628E-02   
Eu-154    1273.07        21.         5.     0.002   257.16   3.307E-02   
Co-60     1331.98        19.        -1.    -0.001   866.89  -3.277E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0484E-01    5.0484E-01   1.0679E-01    1.1286E-01  6.579E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.6104E-01    1.6104E-01  1.555E-01
Bi-212 #     1.0138E+00    1.0138E+00   4.5019E-01    4.5318E-01  2.522E-01
Bi-214       3.0799E-01    3.0801E-01   7.9681E-02    8.0875E-02  3.846E-02
Co-60  #A    6.3825E-03    6.4961E-03   1.4269E-02    1.4272E-02  2.297E-02
Cs-137 #A   -9.7068E-03   -9.7369E-03   2.6960E-02    2.6963E-02  2.126E-02
Eu-152 #A    0.0000E+00    0.0000E+00   4.7680E-02    4.7680E-02  6.065E-02
Eu-154 #A    2.4429E-02    2.4695E-02   6.3505E-02    6.3518E-02  1.462E-01
K-40         1.8377E+01    1.8377E+01   1.2963E+00    1.5906E+00  2.036E-01
Pa-234 #A    7.7711E-02    7.7711E-02   1.0042E-01    1.0226E-01  8.948E-02
Pb-212       4.4306E-01    4.4306E-01   7.8886E-02    8.5150E-02  4.238E-02
Pb-214       4.9913E-01    4.9916E-01   8.4743E-02    8.7899E-02  3.806E-02
Ra-226 #     7.7496E-01    7.7500E-01   5.7785E-01    5.7955E-01  4.371E-01
Th-234 #     1.1643E+00    1.1643E+00   1.4310E+00    1.4352E+00  1.119E+00
Tl-208       2.1053E-01    2.1053E-01   4.2879E-02    4.4945E-02  1.691E-02
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U-235  #A    4.8536E-02    4.8536E-02   3.7574E-02    3.7689E-02  1.415E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     2.213E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 2.2131645E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-15                Received:        03/04/13                      
Lab ID:          243838-008                    Prepared:        03/14/13 11:28                
Matrix:          Soil                          Analyzed:        04/22/13 10:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0343 U        0.169          0.137            0.9     
Bismuth-212                           0.383           0.356          0.266                    
Bismuth-214                           0.613           0.100          0.0367                   
Cesium-137                            0.00818 U       0.0228         0.0178           0.07    
Cobalt-60                             0.0221          0.0239         0.0157           0.03    
Europium-152                          0.0410 U        0.0607         0.0566           0.1     
Europium-154                         -0.0580 U        0.222          0.177            0.2     
Lead-212                              0.652           0.0893         0.0441                   
Lead-214                              0.552           0.0962         0.0418                   
Potassium-40                         10.8             1.06           0.281                    
Protactinium-234                      0.0910          0.107          0.0858                   
Radium-226 (By Bismuth-214)           0.613           0.100          0.0367           0.2     
Thallium-208                          0.244           0.0477         0.0172                   
Thorium-232 (By Actinium-228)         0.684           0.119          0.0757           0.9     
Thorium-234                           1.27            1.42           1.10                     
Uranium-235                           0.0769 U        0.0379         0.156            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-008                   Client ID : 12-PE-E0798-15        

Seqnum : 1513161710005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_005                                Batch         : 196255                       Time      : 22-APR-2013 10:12     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0343            0.137       0.9      .16883           .16885           -0.014       u        

Bismuth-212                         0.383             0.266                .35596           .3565            0.11         u        

Bismuth-214                         0.613             0.0367               .10038           .10418           -0.0035      u        

Cesium-137                          0.00818           0.0178      0.07     .022786          .022789          -0.0022      u        

Cobalt-60                           0.0221            0.0157      0.03     .023921          .023942          0.0018       u        

Europium-152                        0.0410            0.0566      0.1      .060725          .060771          0.020        u        

Europium-154                        -0.0580           0.177       0.2      .22202           .22204           0.018        u        

Lead-212                            0.652             0.0441               .089275          .10428           -0.00010     u        

Lead-214                            0.552             0.0418               .096204          .10099           0.018        u        

Potassium-40                        10.8              0.281                1.0646           1.1961           -0.23        u        

Protactinium-234                    0.0910            0.0858               .10656           .10894           0.0093       u        

Radium-226 (By Bismuth-214)         0.613             0.0367      0.2      .10038           .10418           -0.0035      u        

Thallium-208                        0.244             0.0172               .047718          .050247          0.010        u        

Thorium-232 (By Actinium-228)       0.684             0.0757      0.9      .11912           .12903           0.028        u        

Thorium-234                         1.27              1.10                 1.4196           1.4247           0.62         u        

Uranium-235                         0.0769            0.156       0.18     .037921          .038242          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-15          
Sample Description: 243838-008, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:06            Live Time: 2700   sec

Acquisition Time: 4/22/2013 10:12:04        Real Time: 2703   sec
Analysis Time: 4/22/2013 10:57           Dead Time: 0.12   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.844E-01      1.191E-01      1.290E-01      7.568E-02
Am-241    #AB    3.427E-02      1.688E-01      1.689E-01      1.371E-01
Bi-212    #      3.830E-01      3.560E-01      3.565E-01      2.655E-01
Bi-214           6.130E-01      1.004E-01      1.042E-01      3.667E-02
Co-60     #      2.214E-02      2.392E-02      2.394E-02      1.568E-02
Cs-137    #AB    8.184E-03      2.279E-02      2.279E-02      1.775E-02
Eu-152    #AB    4.100E-02      6.073E-02      6.077E-02      5.661E-02
Eu-154    #AB   -5.798E-02      2.220E-01      2.220E-01      1.767E-01
K-40             1.085E+01      1.065E+00      1.196E+00      2.808E-01
Pa-234    #      9.102E-02      1.066E-01      1.089E-01      8.581E-02
Pb-212           6.516E-01      8.928E-02      1.043E-01      4.413E-02
Pb-214           5.518E-01      9.620E-02      1.010E-01      4.177E-02
Ra-226           1.294E+00      6.270E-01      6.331E-01      4.106E-01
Th-234           1.269E+00      1.420E+00      1.425E+00      1.101E+00
Tl-208           2.439E-01      4.772E-02      5.025E-02      1.722E-02
U-235     #AB    7.694E-02      3.792E-02      3.824E-02      1.556E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.681E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

Sample description                                             
243838-008, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_005.An1

Acquisition information
Start time:                 4/22/2013 10:12:04
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1145

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.25        6. 246.36   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.50       28.  55.95   0.86  1.866E-02    63.30   3.750  1.269E+00 Th234 
63.89       17.  72.95   0.56  1.919E-02
74.75       93.  20.16   0.87  2.829E-02
77.12      166.  11.83   0.88  3.007E-02
92.57       27.  64.45   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.746E-01 U235  
93.29       48.  41.30   0.89  3.990E-02    93.35   4.100  9.240E-01 Ac228 

93.35   5.760  6.577E-01 U235  
93.34       37.  47.36   0.89  3.990E-02    93.35   4.100  7.162E-01 Ac228 

93.35   5.760  5.098E-01 U235  
131.75        7. 214.51   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  2.466E-02 Pa234 
143.78       14. 124.65   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.765E-02 U235  
163.70        3. 478.24   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.219E-02 U235  
185.93       71.  24.22   1.03  4.817E-02   185.72  57.000  8.065E-02 U235  

186.21   3.555  1.294E+00 Ra226 
185.72  57.000  8.065E-02 U235  

209.36       44.  31.61   0.74  4.602E-02
238.56      397.   6.75   0.93  4.318E-02   238.63  43.600  6.516E-01 Pb212 
276.92       13. 109.44   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.20      173.  11.10   1.26  3.813E-02   295.22  18.414  7.525E-01 Pb214 
300.02       41.  29.85   0.57  3.774E-02   300.09   3.180  1.067E+00 Pb212 
338.11      111.  12.55   0.95  3.495E-02   338.32  11.400  8.746E-01 Ac228 
351.85      219.   8.48   1.25  3.404E-02   351.93  35.600  5.518E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.86       14.  58.53   1.30  2.456E-02   569.50   9.300  1.917E-01 Pa234 

569.50   9.300  1.917E-01 Pa234 
583.13      160.   9.78   1.61  2.416E-02   583.19  85.000  2.439E-01 Tl208 
609.46      216.   7.89   1.12  2.345E-02   609.31  45.490  6.130E-01 Bi214 
660.42        5. 139.22   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.41       18.  46.47   1.42  2.078E-02   727.33   6.650  4.033E-01 Bi212 
786.48        2. 390.06   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.78       13.  54.76   1.51  1.851E-02   860.53  12.400  1.776E-01 Tl208 
879.85        7.  96.79   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.169E-01 Pa234 
911.26       82.  13.86   1.55  1.779E-02   911.20  26.200  5.503E-01 Ac228 
961.43        3. 220.07   1.58  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  4.151E-02 Eu152 
969.32       66.  18.22   0.45  1.704E-02   968.96  15.900  7.692E-01 Ac228 

1120.36       56.  15.88   0.40  1.535E-02  1120.29  14.910  7.622E-01 Bi214 
1173.08        2. 317.27   1.71  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.86        9.  54.01   1.79  1.348E-02  1332.49  99.983  2.214E-02 Co60  
1406.26        9.  74.06   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  9.991E-02 Eu152 
1460.72      477.   4.71   1.40  1.254E-02  1460.82  10.550  1.085E+01 K40   
1764.26       19.  26.08   1.98  1.069E-02  1764.49  15.310  3.712E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.02    74.72       178.        58. 2.046E+03   74.69   0.845  -        
307.50    77.09       145.       131. 4.350E+03   32.44   0.695  -        
836.10   209.36        65.        44. 9.560E+02   63.23   0.743 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.19    59.25       105.         6.     0.002   492.73   0.860s
Th-234    253.19    63.50       111.        28.     0.010   111.91   0.864s
Th-234    369.43    92.59       143.        27.     0.010   128.90   0.891D
Ac-228    372.48    93.35       138.        37.     0.014    94.72   0.892D
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.48    93.35       174.        48.     0.018    82.60   0.892D
Eu-154    482.03   120.77        85.        -3.    -0.001  1046.13   0.920s
Pa-234    525.93   131.75       112.         7.     0.003   429.01   0.928s
U-235     573.99   143.78       136.        14.     0.005   249.30   0.939s
U-235     653.62   163.70       130.         3.     0.001   956.47   0.958s
U-235     742.42   185.92       114.        70.     0.026    49.29   0.978 
Ra-226    742.46   185.93        92.        71.     0.026    48.44   1.031 
Pb-212    952.85   238.56       129.       391.     0.145    13.50   0.932 
Pb-214    970.97   243.10       174.       -11.    -0.004   426.10   1.029s
Tl-208   1106.18   276.92        96.        13.     0.005   218.89   1.060s
Pb-214   1178.96   295.13        70.       161.     0.060    23.12   1.255 
Pb-212   1198.51   300.02        46.        41.     0.015    59.70   0.569s
Ac-228   1350.77   338.11        32.       111.     0.041    25.11   0.947 
Eu-152   1377.30   344.74        50.        -2.    -0.001  1263.06   1.119s
Pb-214   1405.71   351.85        48.       213.     0.079    16.96   1.245 
Pa-234   2277.46   569.86        26.        14.     0.005   117.07   1.303 
Tl-208   2330.52   583.13        23.       160.     0.059    19.57   1.611s
Bi-214   2435.86   609.46        29.       208.     0.077    15.78   1.125 
Cs-137   2639.67   660.42        21.         5.     0.002   278.44   1.373s
Eu-154   2892.16   723.54        43.        -6.    -0.002   347.88   1.419s
Bi-212   2907.63   727.41        25.        18.     0.007    92.94   1.422s
Eu-152   3116.01   779.49        29.        -4.    -0.002   377.91   1.458s
Bi-212   3143.97   786.48        24.         2.     0.001   780.12   1.463s
Tl-208   3441.27   860.78        19.        13.     0.005   109.53   1.515s
Eu-154   3488.58   872.61        28.        -4.    -0.002   382.90   1.523s
Pa-234   3517.56   879.85        20.         7.     0.003   193.58   1.528s
Ac-228   3643.25   911.26        23.        82.     0.030    27.72   1.549 
Pa-234   3786.31   947.01        27.        -4.    -0.001   411.41   1.571s
Eu-152   3844.03   961.43        24.         3.     0.001   440.14   1.583s
Ac-228   3875.62   969.32        22.        66.     0.025    36.43   0.447s
Eu-154   3983.53   996.29        28.        -5.    -0.002   286.36   1.603s
Eu-152   4445.21  1111.63        22.        -1.     0.000  1593.25   1.674s
Bi-214   4480.16  1120.36        10.        56.     0.021    31.76   0.400s
Co-60    4691.23  1173.08        26.         2.     0.001   634.54   1.709s
Eu-154   5105.38  1276.52        24.        -4.    -0.002   351.33   1.764s
Co-60    5330.96  1332.86         8.         9.     0.003   108.02   1.794s
Eu-152   5624.94  1406.26        16.         9.     0.003   148.13   1.831s
K-40     5843.07  1460.72        26.       457.     0.169     9.42   1.402s
Bi-214   7059.19  1764.26        12.        19.     0.007    52.17   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8444E-01                                      5.12E+12             
911.20 5.503E-01 ?(  7.568E-02 1.39E+01 2.62E+01 G  
968.96 7.692E-01  (  1.254E-01 1.82E+01 1.59E+01 G  
338.32 8.746E-01  (  1.038E-01 1.26E+01 1.14E+01 G  

Energy duplication    
93.35 7.162E-01     5.244E-01 4.74E+01 4.10E+00 XA 

Am-241   I   3.4265E-02                                      1.58E+05             
59.54 3.427E-02 ?(  1.371E-01 2.46E+02 3.59E+01 G  

Bi-212   N   3.8300E-01                                      5.12E+12             
727.33 4.033E-01  (  2.655E-01 4.65E+01 6.65E+00 G  
785.37 2.614E-01 ?(  1.649E+00 3.90E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.207E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.1298E-01                                      5.84E+05             
609.31 6.130E-01  (P 3.667E-02 7.89E+00 4.55E+01 G  

1120.29 7.622E-01 + P 1.030E-01 1.59E+01 1.49E+01 G  
1764.49 3.712E-01 - P 1.561E-01 2.61E+01 1.53E+01 G  

Co-60    T   2.2144E-02                                      1.93E+03             
1332.49 2.214E-02 ?(  1.568E-02 5.40E+01 1.00E+02 G  
1173.23 5.025E-03 -   2.570E-02 3.17E+02 9.98E+01 G  

Cs-137   I   8.1836E-03                                      1.10E+04             
661.66 8.184E-03  (  1.775E-02 1.39E+02 8.50E+01 G  

Eu-152   I   4.0995E-02                                      4.94E+03             
344.28-5.484E-03 &(  5.661E-02 6.32E+02 2.66E+01 G  
121.78-4.267E-04 &   6.410E-02 9.12E+03 2.84E+01 G  
778.90-5.161E-02 +   1.552E-01 1.89E+02 1.30E+01 G  
964.08 4.151E-02 ?(  1.457E-01 2.20E+02 1.45E+01 G  

1112.08-1.283E-02 +   1.669E-01 7.97E+02 1.34E+01 G  
1408.01 9.991E-02 ?(  1.081E-01 7.41E+01 2.09E+01 G  

Eu-154   I  -5.7983E-02                                      3.14E+03             
873.18-5.798E-02 ?(  1.767E-01 1.91E+02 1.22E+01 G  
123.07-4.060E-03 +   3.473E-02 5.23E+02 4.04E+01 G  

1274.43-2.685E-02 +   7.458E-02 1.76E+02 3.49E+01 G  
723.30-4.181E-02 +   1.162E-01 1.74E+02 2.00E+01 G  

1004.72 3.006E-04 %   1.197E-01 2.42E+04 1.79E+01 G  
996.25-9.942E-02 +   2.239E-01 1.43E+02 1.05E+01 G  

126 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0847E+01                                      4.57E+11             
1460.82 1.085E+01  (P 2.808E-01 4.71E+00 1.06E+01 G  

Pa-234   N   9.1023E-02                                      1.63E+12             
131.30 2.466E-02 &(  8.581E-02 2.15E+02 1.82E+01 G  
569.50 1.917E-01 ?(  1.644E-01 5.85E+01 9.30E+00 G  
946.00-4.920E-02 +   1.613E-01 2.06E+02 1.35E+01 G  
880.52 1.169E-01 &(  1.718E-01 9.68E+01 1.05E+01 G  
883.24 0.000E+00 &   1.947E-01 1.00E+03 9.70E+00 G  

Pb-212   N   6.5157E-01                                      5.12E+12             
238.63 6.516E-01  (P 4.413E-02 6.75E+00 4.36E+01 G  
300.09 1.067E+00 + P 4.139E-01 2.99E+01 3.18E+00 G  

Pb-214   N   5.5181E-01                                      5.84E+05             
351.93 5.518E-01  (P 4.177E-02 8.48E+00 3.56E+01 G  
295.22 7.189E-01 + P 8.720E-02 1.16E+01 1.84E+01 G  
242.00-1.124E-01 - P 3.093E-01 2.13E+02 7.27E+00 G  

Ra-226   N   1.2944E+00                                      5.84E+05             
186.21 1.294E+00  (  4.106E-01 2.42E+01 3.56E+00 G  

Th-234   N   1.2685E+00                                      1.63E+12             
63.30 1.269E+00 &(  1.101E+00 5.60E+01 3.75E+00 G  
92.59 5.014E-01 -   5.085E-01 6.44E+01 4.34E+00 G  

Tl-208   N   2.4385E-01                                      5.12E+12             
583.19 2.439E-01  (  1.722E-02 9.78E+00 8.50E+01 G  
277.37 1.569E-01 -   2.737E-01 1.09E+02 6.60E+00 G  
860.53 1.776E-01 -   1.381E-01 5.48E+01 1.24E+01 G  

U-235    N   7.6940E-02                                      2.57E+11             
143.77 7.765E-02 &(  1.556E-01 1.25E+02 1.09E+01 G  
205.32 0.000E+00 -   3.813E-01 1.00E+03 5.02E+00 G  
163.36 4.219E-02 ?(  3.303E-01 4.78E+02 5.08E+00 G  
185.72 7.990E-02  (  2.837E-02 2.46E+01 5.70E+01 G  

Energy duplication    
93.35 6.577E-01 *   4.194E-01 4.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

127 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 10:57:13
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       174.        48.     0.018    82.60   6.577E-01   
Eu-154     120.77        85.        -3.    -0.001  1046.13  -4.060E-03   
Pa-234     131.75       112.         7.     0.003   429.01   2.466E-02   
U-235      143.78       136.        14.     0.005   249.30   7.765E-02   
U-235      163.70       130.         3.     0.001   956.47   4.219E-02   
U-235      185.92       114.        70.     0.026    49.29   7.990E-02   
Eu-152     344.74        50.        -2.    -0.001  1263.06  -5.484E-03   
Pa-234     569.86        26.        14.     0.005   117.07   1.917E-01   
Cs-137     660.42        21.         5.     0.002   278.44   8.184E-03   
Eu-154     723.54        43.        -6.    -0.002   347.88  -4.181E-02   
Bi-212     727.41        25.        18.     0.007    92.94   4.033E-01   
Eu-152     779.49        29.        -4.    -0.002   377.91  -5.161E-02   
Bi-212     786.48        24.         2.     0.001   780.12   2.614E-01   
Eu-154     872.61        28.        -4.    -0.002   382.90  -5.798E-02   
Pa-234     879.85        20.         7.     0.003   193.58   1.169E-01   
Pa-234     947.01        27.        -4.    -0.001   411.41  -4.920E-02   
Eu-152     961.43        24.         3.     0.001   440.14   4.151E-02   
Eu-154     996.29        28.        -5.    -0.002   286.36  -9.942E-02   
Eu-152    1111.63        22.        -1.     0.000  1593.25  -1.283E-02   
Eu-154    1276.52        24.        -4.    -0.002   351.33  -2.685E-02   
Eu-152    1406.26        16.         9.     0.003   148.13   9.991E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8444E-01    6.8444E-01   1.1912E-01    1.2903E-01  7.568E-02
Am-241 #A    3.4258E-02    3.4265E-02   1.6883E-01    1.6885E-01  1.371E-01
Bi-212 #     3.8300E-01    3.8300E-01   3.5596E-01    3.5650E-01  2.655E-01
Bi-214       6.1295E-01    6.1298E-01   1.0038E-01    1.0418E-01  3.667E-02
Co-60  #     2.1757E-02    2.2144E-02   2.3921E-02    2.3942E-02  1.568E-02
Cs-137 #A    8.1583E-03    8.1836E-03   2.2786E-02    2.2789E-02  1.775E-02
Eu-152 #A    4.0714E-02    4.0995E-02   6.0725E-02    6.0771E-02  5.661E-02
Eu-154 #A   -5.7360E-02   -5.7983E-02   2.2202E-01    2.2204E-01  1.767E-01
K-40         1.0847E+01    1.0847E+01   1.0646E+00    1.1961E+00  2.808E-01
Pa-234 #C    9.1023E-02    9.1023E-02   1.0656E-01    1.0894E-01  8.581E-02
Pb-212       6.5157E-01    6.5157E-01   8.9275E-02    1.0428E-01  4.413E-02
Pb-214       5.5178E-01    5.5181E-01   9.6204E-02    1.0099E-01  4.177E-02
Ra-226       1.2943E+00    1.2944E+00   6.2697E-01    6.3309E-01  4.106E-01
Th-234       1.2685E+00    1.2685E+00   1.4196E+00    1.4247E+00  1.101E+00
Tl-208       2.4385E-01    2.4385E-01   4.7718E-02    5.0247E-02  1.722E-02
U-235  #A    7.6940E-02    7.6940E-02   3.7921E-02    3.8242E-02  1.556E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2034.9 keV)     1.491E+01  pCi/g         
Total Decayed Activity (  186.1 to  2034.9 keV) 1.4907693E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-16                Received:        03/04/13                      
Lab ID:          243838-009                    Prepared:        03/14/13 11:32                
Matrix:          Soil                          Analyzed:        04/22/13 11:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00721 U       0.165          0.135            0.9     
Bismuth-212                           0.600           0.468          0.300                    
Bismuth-214                           0.519           0.0918         0.0363                   
Cesium-137                            0.00310 U       0.0295         0.0240           0.07    
Cobalt-60                            -0.00370 U       0.0289         0.0233           0.03    
Europium-152                          0.0165 U        0.0374         0.0825           0.1     
Europium-154                          0.0288 U        0.0362         0.138            0.2     
Lead-212                              0.538           0.0845         0.0416                   
Lead-214                              0.654           0.110          0.0457                   
Potassium-40                         10.5             1.08           0.310                    
Protactinium-234                      0.0132 U        0.0303         0.0972                   
Radium-226 (By Bismuth-214)           0.519           0.0918         0.0363           0.2     
Thallium-208                          0.196           0.0512         0.0236                   
Thorium-232 (By Actinium-228)         0.729           0.124          0.0339           0.9     
Thorium-234                           0.525 U         1.38           1.11                     
Uranium-235                           0.0663 U        0.0352         0.154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-009                   Client ID : 12-PE-E0798-16        

Seqnum : 1513161710006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_006                                Batch         : 196255                       Time      : 22-APR-2013 11:18     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00721           0.135       0.9      .16474           .16474           -0.014       u        

Bismuth-212                         0.600             0.300                .46782           .46883           0.11         u        

Bismuth-214                         0.519             0.0363               .091777          .094764          -0.0035      u        

Cesium-137                          0.00310           0.0240      0.07     .029518          .029519          -0.0022      u        

Cobalt-60                           -0.00370          0.0233      0.03     .028857          .028857          0.0018       u        

Europium-152                        0.0165            0.0825      0.1      .037364          .037376          0.020        u        

Europium-154                        0.0288            0.138       0.2      .036217          .036249          0.018        u        

Lead-212                            0.538             0.0416               .084497          .095485          -0.00010     u        

Lead-214                            0.654             0.0457               .10955           .11544           0.018        u        

Potassium-40                        10.5              0.310                1.0837           1.2045           -0.23        u        

Protactinium-234                    0.0132            0.0972               .030325          .030503          0.0093       u        

Radium-226 (By Bismuth-214)         0.519             0.0363      0.2      .091777          .094764          -0.0035      u        

Thallium-208                        0.196             0.0236               .05124           .05278           0.010        u        

Thorium-232 (By Actinium-228)       0.729             0.0339      0.9      .12413           .13491           0.028        u        

Thorium-234                         0.525             1.11                 1.3783           1.3792           0.62         u        

Uranium-235                         0.0663            0.154       0.18     .035226          .035483          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-16          
Sample Description: 243838-009, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:28            Live Time: 2700   sec

Acquisition Time: 4/22/2013 11:18:10        Real Time: 2703   sec
Analysis Time: 4/22/2013 12:03           Dead Time: 0.10   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.295E-01      1.241E-01      1.349E-01      3.386E-02
Am-241    #AB    7.213E-03      1.647E-01      1.647E-01      1.353E-01
Bi-212    #      6.000E-01      4.678E-01      4.688E-01      2.995E-01
Bi-214           5.191E-01      9.178E-02      9.476E-02      3.633E-02
Co-60     #AB   -3.698E-03      2.886E-02      2.886E-02      2.325E-02
Cs-137    #AB    3.101E-03      2.952E-02      2.952E-02      2.402E-02
Eu-152    #AB    1.647E-02      3.736E-02      3.738E-02      8.252E-02
Eu-154    #AB    2.877E-02      3.622E-02      3.625E-02      1.375E-01
K-40      #      1.046E+01      1.084E+00      1.205E+00      3.095E-01
Pa-234    #AB    1.320E-02      3.033E-02      3.050E-02      9.719E-02
Pb-212           5.377E-01      8.450E-02      9.548E-02      4.163E-02
Pb-214           6.544E-01      1.095E-01      1.154E-01      4.572E-02
Ra-226           1.245E+00      6.183E-01      6.240E-01      3.956E-01
Th-234    #AB    5.247E-01      1.378E+00      1.379E+00      1.106E+00
Tl-208           1.961E-01      5.124E-02      5.278E-02      2.363E-02
U-235     #AB    6.634E-02      3.523E-02      3.548E-02      1.543E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.560E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_006.An1               

Sample description                                             
243838-009, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_006.An1

Acquisition information
Start time:                 4/22/2013 11:18:10
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1361

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.37       11. 131.35   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.59       90.  20.47   0.87  2.822E-02
77.31      162.  11.53   0.88  3.025E-02
84.47       20.  57.91   0.42  3.504E-02
93.07       47.  36.09   0.36  3.990E-02    93.35   4.100  9.356E-01 Ac228 

93.35   5.760  6.660E-01 U235  
93.37       32.  59.81   0.89  3.990E-02    93.35   5.760  4.442E-01 U235  

93.35   4.100  6.241E-01 Ac228 
121.76        5. 344.41   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.140E-02 Eu152 
123.34        9. 188.97   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
165.79       11. 106.44   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.456E-01 U235  
185.98       66.  24.83   0.60  4.817E-02   185.72  57.000  7.759E-02 U235  

186.21   3.555  1.245E+00 Ra226 
185.72  57.000  7.759E-02 U235  

238.51      319.   7.71   1.04  4.319E-02   238.63  43.600  5.377E-01 Pb212 
241.55       70.  22.47   0.80  4.285E-02   242.00   7.268  7.303E-01 Pb214 
277.50       24.  50.84   1.06  3.962E-02   277.37   6.600  2.971E-01 Tl208 
295.22      146.  11.93   0.91  3.813E-02   295.22  18.414  6.492E-01 Pb214 
299.82       27.  39.30   1.08  3.774E-02   300.09   3.180  7.191E-01 Pb212 
338.11      103.  14.61   0.90  3.495E-02   338.32  11.400  8.359E-01 Ac228 
351.84      247.   8.17   1.10  3.404E-02   351.93  35.600  6.416E-01 Pb214 
569.46        3. 254.07   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.20      127.  13.07   1.25  2.416E-02   583.19  85.000  2.003E-01 Tl208 
609.42      179.   8.45   1.21  2.345E-02   609.31  45.490  5.191E-01 Bi214 
661.41        2. 475.94   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.63       18.  48.38   1.42  2.078E-02   727.33   6.650  4.290E-01 Bi212 
778.94        6. 113.43   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  7.383E-02 Eu152 
860.90       12.  52.49   1.51  1.851E-02   860.53  12.400  1.669E-01 Tl208 
878.88        1. 814.89   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
880.91        6. 114.87   1.53  1.822E-02
911.36      106.  10.36   1.14  1.779E-02   911.20  26.200  7.316E-01 Ac228 
969.04       54.  18.19   0.63  1.704E-02   968.96  15.900  6.496E-01 Ac228 
999.06       10.  62.94   1.60  1.671E-02   996.25  10.500  1.858E-01 Eu154 

1120.40       37.  23.20   0.57  1.535E-02  1120.29  14.910  5.191E-01 Bi214 
1273.19        1. 414.62   1.76  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.85        1. 739.68   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.706E-03 Eu152 
1460.69      448.   4.96   2.07  1.254E-02  1460.82  10.550  1.046E+01 K40   
1620.52        7.  61.14   1.93  1.151E-02  1620.74   1.510  1.353E+00 Bi212 
1763.94       20.  26.28   1.98  1.069E-02  1764.49  15.310  3.932E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.65    74.63       137.       100. 3.536E+03   41.51   0.776  -      s 
308.50    77.34       116.       150. 4.945E+03   26.93   0.952  -        
337.00    84.47        65.        20. 5.765E+02  115.82   0.419 TH-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.66    63.37       106.        11.     0.004   262.70   0.864s
U-235     372.48    93.35       163.        32.     0.012   119.62   0.892D
Ac-228    372.48    93.35       107.        47.     0.018    72.17   0.359D
Eu-152    485.99   121.76       136.         5.     0.002   688.82   0.919s
Eu-154    492.34   123.34       140.         9.     0.003   377.94   0.920s
Pa-234    520.30   130.34       136.       -15.    -0.005   231.49   0.928s
U-235     661.97   165.79        68.        11.     0.004   212.87   0.958s
U-235     742.87   186.03       102.        61.     0.023    53.10   0.978s
Ra-226    742.67   185.98        81.        66.     0.024    49.65   0.597s

135 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 12:03:20
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     824.21   206.38        92.        -2.    -0.001  1356.31   0.996s
Pb-212    952.63   238.51       109.       313.     0.116    15.42   1.040 
Pb-214    964.80   241.55        84.        70.     0.026    44.95   0.796 
Tl-208   1108.48   277.50        63.        24.     0.009   101.68   1.060s
Pb-214   1179.32   295.22        66.       141.     0.052    23.86   0.913 
Pb-212   1197.70   299.82        48.        27.     0.010    78.60   1.080s
Ac-228   1350.80   338.11        40.       103.     0.038    29.21   0.897s
Pb-214   1405.68   351.84        54.       241.     0.089    16.34   1.098 
Pa-234   2275.87   569.46        29.         3.     0.001   508.13   1.303s
Tl-208   2330.82   583.20        42.       127.     0.047    26.14   1.252 
Bi-214   2435.70   609.42        27.       171.     0.064    16.91   1.206 
Cs-137   2643.61   661.41        36.         2.     0.001   951.87   1.373s
Eu-154   2890.71   723.18        31.        -4.    -0.001   463.54   1.419s
Bi-212   2908.52   727.63        30.        18.     0.007    96.76   1.422s
Eu-152   3113.81   778.94        19.         6.     0.002   226.86   1.458s
Tl-208   3441.72   860.90        13.        12.     0.004   104.97   1.515s
Pa-234   3521.81   880.91        22.         6.     0.002   229.74   1.528s
Pa-234   3513.68   878.88         9.         1.     0.000  1629.77   1.530s
Ac-228   3643.64   911.36         4.       106.     0.039    20.72   1.140s
Ac-228   3874.48   969.04        12.        54.     0.020    36.37   0.627s
Eu-154   3994.64   999.06        15.        10.     0.004   125.88   1.603s
Eu-154   4018.71  1005.08        19.        -4.    -0.001   341.80   1.608s
Eu-152   4444.42  1111.43        28.        -3.    -0.001   485.18   1.673s
Bi-214   4480.32  1120.40        15.        37.     0.014    46.40   0.573s
Co-60    4681.70  1170.70        22.        -5.    -0.002   264.95   1.709s
Eu-154   5092.04  1273.19        13.         1.     0.000   829.24   1.764s
Co-60    5328.23  1332.17        17.        -2.    -0.001   780.43   1.794s
Eu-152   5631.31  1407.85        14.         1.     0.000  1479.36   1.831s
K-40     5842.96  1460.69        30.       428.     0.159     9.91   2.066s
Bi-212   6483.23  1620.52         6.         7.     0.003   122.29   1.926s
Bi-214   7057.92  1763.94        13.        20.     0.007    52.57   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2949E-01                                      5.12E+12             
911.20 7.316E-01  (  3.386E-02 1.04E+01 2.62E+01 G  
968.96 6.497E-01  (  9.820E-02 1.82E+01 1.59E+01 G  
338.32 8.359E-01 *(  1.193E-01 1.46E+01 1.14E+01 G  

Energy duplication    
93.35 9.356E-01     4.749E-01 3.61E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.2125E-03                                      1.58E+05             
59.54 7.213E-03 &(  1.353E-01 1.14E+03 3.59E+01 G  

Bi-212   N   6.0000E-01                                      5.12E+12             
727.33 4.290E-01  (  2.995E-01 4.84E+01 6.65E+00 G  
785.37 0.000E+00 -   2.273E+00 1.00E+03 1.11E+00 G  

1620.74 1.353E+00 ?(  1.084E+00 6.11E+01 1.51E+00 G  

Bi-214   N   5.1909E-01                                      5.84E+05             
609.31 5.191E-01  (P 3.633E-02 8.45E+00 4.55E+01 G  

1120.29 5.191E-01  (P 1.281E-01 2.32E+01 1.49E+01 G  
1764.49 3.932E-01 - P 1.668E-01 2.63E+01 1.53E+01 G  

Co-60    T  -3.6976E-03                                      1.93E+03             
1332.49-3.698E-03 ?(  2.325E-02 3.90E+02 1.00E+02 G  
1173.23-1.170E-02 +   2.411E-02 1.32E+02 9.98E+01 G  

Cs-137   I   3.1011E-03                                      1.10E+04             
661.66 3.101E-03 ?(  2.402E-02 4.76E+02 8.50E+01 G  

Eu-152   I   1.6470E-02                                      4.94E+03             
344.28 0.000E+00 &(  8.252E-02 1.00E+03 2.66E+01 G  
121.78 1.140E-02 &(  6.411E-02 3.44E+02 2.84E+01 G  
778.90 7.383E-02 ?(  1.285E-01 1.13E+02 1.30E+01 G  
964.08 0.000E+00 -   4.027E-01 1.00E+03 1.45E+01 G  

1112.08-4.979E-02 +   1.936E-01 2.43E+02 1.34E+01 G  
1408.01 8.706E-03 &(  1.047E-01 7.40E+02 2.09E+01 G  

Eu-154   I   2.8771E-02                                      3.14E+03             
873.18-2.845E-03 %(  1.375E-01 2.94E+03 1.22E+01 G  
123.07 1.495E-02 ?(  4.582E-02 1.89E+02 4.04E+01 G  

1274.43 8.540E-03 &(  5.699E-02 4.15E+02 3.49E+01 G  
723.30-2.745E-02 +   1.020E-01 2.32E+02 2.00E+01 G  

1004.72-4.214E-02 +   1.132E-01 1.71E+02 1.79E+01 G  
996.25 1.858E-01 &(  1.666E-01 6.29E+01 1.05E+01 G  

K-40     N   1.0458E+01                                      4.57E+11             
1460.82 1.046E+01 *(P 3.095E-01 4.96E+00 1.06E+01 G  

Pa-234   N   1.3200E-02                                      1.63E+12             
131.30-5.232E-02 &(  9.719E-02 1.16E+02 1.82E+01 G  
569.50 4.379E-02 ?(  1.787E-01 2.54E+02 9.30E+00 G  
946.00 0.000E+00 +   1.499E-01 1.00E+03 1.35E+01 G  
880.52 1.030E-01 ?(  1.824E-01 1.15E+02 1.05E+01 G  
883.24 9.590E-03 ?(  1.269E-01 8.15E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.3773E-01                                      5.12E+12             
238.63 5.377E-01  (P 4.163E-02 7.71E+00 4.36E+01 G  
300.09 7.191E-01 + P 4.357E-01 3.93E+01 3.18E+00 G  

Pb-214   N   6.5443E-01                                      5.84E+05             
351.93 6.416E-01  (P 4.572E-02 8.17E+00 3.56E+01 G  
295.22 6.492E-01  (P 8.694E-02 1.19E+01 1.84E+01 G  
242.00 7.303E-01  (P 2.208E-01 2.25E+01 7.27E+00 G  

Ra-226   N   1.2452E+00                                      5.84E+05             
186.21 1.245E+00  (  3.956E-01 2.48E+01 3.56E+00 G  

Th-234   N   5.2465E-01                                      1.63E+12             
63.30 5.247E-01 ?(  1.106E+00 1.31E+02 3.75E+00 G  
92.59-7.446E-03 %   6.343E-01 5.17E+03 4.34E+00 G  

Tl-208   N   1.9606E-01                                      5.12E+12             
583.19 2.003E-01  (  2.363E-02 1.31E+01 8.50E+01 G  
277.37 2.971E-01 +   2.280E-01 5.08E+01 6.60E+00 G  
860.53 1.669E-01 ?(  1.203E-01 5.25E+01 1.24E+01 G  

U-235    N   6.6342E-02                                      2.57E+11             
143.77 6.758E-05 %(  1.543E-01 1.39E+05 1.09E+01 G  
205.32-2.781E-02 +   3.091E-01 6.78E+02 5.02E+00 G  
163.36 1.456E-01 ?(  2.452E-01 1.06E+02 5.08E+00 G  
185.72 7.200E-02  (  2.761E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 4.442E-01     4.180E-01 5.98E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.37       106.        11.     0.004   262.70   5.247E-01   
U-235       93.35       163.        32.     0.012   119.62   4.442E-01   
Eu-152     121.76       136.         5.     0.002   688.82   1.140E-02   
Eu-154     123.34       140.         9.     0.003   377.94   1.495E-02   
Pa-234     130.34       136.       -15.    -0.005   231.49  -5.232E-02   
U-235      165.79        68.        11.     0.004   212.87   1.456E-01   
U-235      186.03       102.        61.     0.023    53.10   7.200E-02   
U-235      206.38        92.        -2.    -0.001  1356.31  -2.781E-02   
Pa-234     569.46        29.         3.     0.001   508.13   4.379E-02   
Cs-137     661.41        36.         2.     0.001   951.87   3.101E-03   
Eu-154     723.18        31.        -4.    -0.001   463.54  -2.745E-02   
Bi-212     727.63        30.        18.     0.007    96.76   4.290E-01   
Eu-152     778.94        19.         6.     0.002   226.86   7.383E-02   
Pa-234     880.91        22.         6.     0.002   229.74   1.030E-01   
Pa-234     878.88         9.         1.     0.000  1629.77   9.590E-03   
Eu-154     999.06        15.        10.     0.004   125.88   1.858E-01   
Eu-154    1005.08        19.        -4.    -0.001   341.80  -4.214E-02   
Eu-152    1111.43        28.        -3.    -0.001   485.18  -4.979E-02   
Co-60     1170.70        22.        -5.    -0.002   264.95  -1.170E-02   
Eu-154    1273.19        13.         1.     0.000   829.24   8.540E-03   
Co-60     1332.17        17.        -2.    -0.001   780.43  -3.698E-03   
Eu-152    1407.85        14.         1.     0.000  1479.36   8.706E-03   
Bi-212    1620.52         6.         7.     0.003   122.29   1.353E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2949E-01    7.2949E-01   1.2413E-01    1.3491E-01  3.386E-02
Am-241 #A    7.2110E-03    7.2125E-03   1.6474E-01    1.6474E-01  1.353E-01
Bi-212 #     6.0000E-01    6.0000E-01   4.6782E-01    4.6883E-01  2.995E-01
Bi-214       5.1906E-01    5.1909E-01   9.1777E-02    9.4764E-02  3.633E-02
Co-60  #A   -3.6329E-03   -3.6976E-03   2.8857E-02    2.8857E-02  2.325E-02
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Cs-137 #A    3.0915E-03    3.1011E-03   2.9518E-02    2.9519E-02  2.402E-02
Eu-152 #A    1.6357E-02    1.6470E-02   3.7364E-02    3.7376E-02  8.252E-02
Eu-154 #A    2.8462E-02    2.8771E-02   3.6217E-02    3.6249E-02  1.375E-01
K-40   #     1.0458E+01    1.0458E+01   1.0837E+00    1.2045E+00  3.095E-01
Pa-234 #A    1.3200E-02    1.3200E-02   3.0325E-02    3.0503E-02  9.719E-02
Pb-212       5.3773E-01    5.3773E-01   8.4497E-02    9.5485E-02  4.163E-02
Pb-214       6.5440E-01    6.5443E-01   1.0955E-01    1.1544E-01  4.572E-02
Ra-226       1.2451E+00    1.2452E+00   6.1829E-01    6.2403E-01  3.956E-01
Th-234 #A    5.2465E-01    5.2465E-01   1.3783E+00    1.3792E+00  1.106E+00
Tl-208       1.9606E-01    1.9606E-01   5.1240E-02    5.2780E-02  2.363E-02
U-235  #A    6.6342E-02    6.6342E-02   3.5226E-02    3.5483E-02  1.543E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.434E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4340307E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-17                Received:        03/04/13                      
Lab ID:          243838-010                    Prepared:        03/14/13 12:27                
Matrix:          Soil                          Analyzed:        04/22/13 11:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00456 U       0.180          0.148            0.9     
Bismuth-212                           0.746           0.536          0.315                    
Bismuth-214                           0.446           0.0960         0.0425                   
Cesium-137                            0.0156 U        0.0279         0.0213           0.07    
Cobalt-60                            -0.00457 U       0.0305         0.0245           0.03    
Europium-152                          0.0388 U        0.0710         0.0425           0.1     
Europium-154                          0.0472 U        0.140          0.175            0.2     
Lead-212                              0.557           0.0859         0.0432                   
Lead-214                              0.569           0.109          0.0558                   
Potassium-40                         11.6             1.12           0.257                    
Protactinium-234                     -0.00707 U       0.0243         0.102                    
Radium-226 (By Bismuth-214)           0.446           0.0960         0.0425           0.2     
Thallium-208                          0.220           0.0427         0.0145                   
Thorium-232 (By Actinium-228)         0.665           0.185          0.0715           0.9     
Thorium-234                           0.634 U         0.455          1.29                     
Uranium-235                           0.0207 U        0.0285         0.162            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-010                   Client ID : 12-PE-E0798-17        

Seqnum : 1533161727005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_005                                Batch         : 196255                       Time      : 22-APR-2013 11:19     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302 g                        Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.00456           0.148       0.9      .18046           .18046           -0.014       u        

Bismuth-212                         0.746             0.315                .53569           .53705           0.11         u        

Bismuth-214                         0.446             0.0425               .09603           .098102          -0.0035      u        

Cesium-137                          0.0156            0.0213      0.07     .027945          .027954          -0.0022      u        

Cobalt-60                           -0.00457          0.0245      0.03     .030544          .030544          0.0018       u        

Europium-152                        0.0388            0.0425      0.1      .070973          .070998          0.020        u        

Europium-154                        0.0472            0.175       0.2      .14007           .14009           0.018        u        

Lead-212                            0.557             0.0432               .085944          .094926          -0.00010     u        

Lead-214                            0.569             0.0558               .10876           .11197           0.018        u        

Potassium-40                        11.6              0.257                1.1239           1.2648           -0.23        u        

Protactinium-234                    -0.00707          0.102                .024305          .024369          0.0093       u        

Radium-226 (By Bismuth-214)         0.446             0.0425      0.2      .09603           .098102          -0.0035      u        

Thallium-208                        0.220             0.0145               .042725          .044993          0.010        u        

Thorium-232 (By Actinium-228)       0.665             0.0715      0.9      .18514           .19129           0.028        u        

Thorium-234                         0.634             1.29                 .45451           .45844           0.62         u        

Uranium-235                         0.0207            0.162       0.18     .028523          .028551          0.013        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-17          
Sample Description: 243838-010, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:24            Live Time: 2700   sec

Acquisition Time: 4/22/2013 11:19:15        Real Time: 2706   sec
Analysis Time: 4/22/2013 16:36           Dead Time: 0.22   %

Analysis Quantity: 3.020E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.650E-01      1.851E-01      1.913E-01      7.146E-02
Am-241    #AB    4.559E-03      1.805E-01      1.805E-01      1.484E-01
Bi-212    #      7.463E-01      5.357E-01      5.371E-01      3.148E-01
Bi-214           4.463E-01      9.603E-02      9.810E-02      4.251E-02
Co-60     #AB   -4.567E-03      3.054E-02      3.054E-02      2.452E-02
Cs-137    #AB    1.558E-02      2.794E-02      2.795E-02      2.132E-02
Eu-152    #AB    3.882E-02      7.097E-02      7.100E-02      4.247E-02
Eu-154    #AB    4.723E-02      1.401E-01      1.401E-01      1.745E-01
K-40             1.156E+01      1.124E+00      1.265E+00      2.573E-01
Pa-234    #AB   -7.070E-03      2.431E-02      2.437E-02      1.019E-01
Pb-212           5.571E-01      8.594E-02      9.493E-02      4.319E-02
Pb-214           5.689E-01      1.088E-01      1.120E-01      5.578E-02
Ra-226    #AB    4.187E-01      5.896E-01      5.901E-01      4.627E-01
Th-234    #AB    6.336E-01      4.545E-01      4.584E-01      1.291E+00
Tl-208           2.204E-01      4.273E-02      4.499E-02      1.453E-02
U-235      AB    2.072E-02      2.852E-02      2.855E-02      1.622E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.595E+01

Analyst: Andrew Alexander             
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:36:24Page  1
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_005.An1               

Sample description                                             
243838-010, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_005.An1

Acquisition information
Start time:                 4/22/2013 11:19:15
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0200E+02) = 

8.9493E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1731

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.41        4. 367.65   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.150E-01 Th234 
74.67       74.  24.76   0.83  2.746E-02
77.08      125.  15.47   0.83  2.930E-02
92.77       55.  30.75   0.84  3.937E-02    92.59   4.343  1.067E+00 Th234 

93.35   4.100  1.119E+00 Ac228 
93.35   5.760  7.967E-01 U235  
92.59   4.343  1.067E+00 Th234 

92.78       51.  35.87   0.84  3.899E-02    92.59   4.343  9.951E-01 Th234 
93.35   4.100  1.044E+00 Ac228 
93.35   5.760  7.430E-01 U235  

93.01       54.  33.61   0.60  3.937E-02    92.59   4.343  1.051E+00 Th234 
93.35   4.100  1.103E+00 Ac228 
93.35   5.760  7.849E-01 U235  

121.76        6. 219.31   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.556E-02 Eu152 

163.16       10. 156.97   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.99       21.  68.85   0.45  4.855E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.979E-01 Ra226 
186.03       22.  70.42   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.186E-01 Ra226 
238.69      319.   7.61   1.09  4.347E-02   238.63  43.600  5.501E-01 Pb212 
241.83       56.  28.03   1.10  4.315E-02   242.00   7.268  5.972E-01 Pb214 
270.00       30.  36.88   0.42  4.049E-02
279.64        5. 206.31   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.18      112.  13.66   1.11  3.830E-02   295.22  18.414  5.100E-01 Pb214 
299.75       24.  55.62   0.36  3.789E-02   300.09   3.180  6.523E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.23       56.  20.28   0.78  3.501E-02   338.32  11.400  4.694E-01 Ac228 
345.18        8.  91.41   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.046E-02 Eu152 
351.76      222.   9.36   1.06  3.409E-02   351.93  35.600  5.936E-01 Pb214 
583.27      140.   9.40   1.38  2.394E-02   583.19  85.000  2.204E-01 Tl208 
609.43      142.  10.23   1.46  2.322E-02   609.31  45.490  4.463E-01 Bi214 
661.73        9.  89.66   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.21       25.  33.30   1.42  2.051E-02   727.33   6.650  6.049E-01 Bi212 
860.70       24.  34.51   0.85  1.823E-02   860.53  12.400  3.549E-01 Tl208 
873.34        2. 371.60   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
879.34        0. 885.11   1.55  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.33       92.  13.92   1.20  1.750E-02   911.20  26.200  6.650E-01 Ac228 
946.62        1. 424.76   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
965.06        9.  97.44   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.216E-01 Eu152 
968.88       34.  22.40   0.73  1.675E-02   968.96  15.900  4.281E-01 Ac228 
995.36        5. 148.30   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1006.02        3. 245.01   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.65       55.  18.81   1.16  1.507E-02  1120.29  14.910  8.053E-01 Bi214 
1408.06        2. 319.33   1.96  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.359E-02 Eu152 
1460.87      468.   4.70   1.69  1.229E-02  1460.82  10.550  1.156E+01 K40   
1621.15        7.  61.61   2.12  1.128E-02  1620.74   1.510  1.369E+00 Bi212 
1764.79       13.  33.10   2.22  1.048E-02  1764.49  15.310  2.695E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
298.89    74.69       148.        67. 2.454E+03   58.76   0.877  -        
308.52    77.09       152.       105. 3.571E+03   40.10   0.900  -      s 
1079.74   270.00        42.        30. 7.409E+02   73.76   0.419 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.81    63.41       124.         4.     0.002   735.30   0.816s
Th-234    371.24    92.78       141.        51.     0.019    71.73   0.844s
Ac-228    373.51    93.35       118.        54.     0.020    67.22   0.601D
U-235     373.51    93.35       113.        55.     0.020    61.50   0.845D
Eu-152    487.09   121.76        96.         6.     0.002   438.62   0.872s
Eu-154    490.15   122.53       103.        -3.    -0.001   872.94   0.873s
Pa-234    526.57   131.64       142.       -10.    -0.004   343.77   0.881s
U-235     574.97   143.75       134.        -8.    -0.003   395.75   0.893s
U-235     652.57   163.16       115.        10.     0.004   313.95   0.911s
U-235     743.86   185.99        79.        21.     0.008   137.69   0.452s
Ra-226    744.03   186.03       107.        22.     0.008   140.84   0.933s
U-235     821.31   205.36        87.        -9.    -0.003   306.18   0.951s
Pb-212    954.56   238.69       112.       315.     0.117    15.22   1.086 
Pb-214    967.09   241.83        84.        56.     0.021    56.06   1.100s
Tl-208   1118.28   279.64        58.         5.     0.002   412.61   1.018s
Pb-214   1180.40   295.18        54.       108.     0.040    27.33   1.106 
Pb-212   1198.70   299.75        64.        24.     0.009   111.25   0.363s
Ac-228   1352.58   338.24        38.        55.     0.020    41.45   1.074s
Eu-152   1380.33   345.18        25.         8.     0.003   182.82   1.079s
Pb-214   1406.62   351.76        77.       217.     0.080    18.72   1.064 
Pa-234   2280.40   570.26        38.        -3.    -0.001   579.34   1.281s
Tl-208   2332.44   583.27        15.       135.     0.050    18.81   1.379 
Bi-214   2437.08   609.43        34.       142.     0.053    20.45   1.461 
Cs-137   2646.27   661.73        26.         9.     0.003   179.31   1.362s
Eu-154   2892.85   723.38        55.       -10.    -0.004   223.88   1.415s
Bi-212   2908.16   727.21        31.        25.     0.009    66.59   1.418 
Eu-152   3113.78   778.61        26.        -1.    -0.001  1061.78   1.462s
Tl-208   3442.17   860.70        14.        24.     0.009    69.02   0.850s
Eu-154   3492.73   873.34        24.         2.     0.001   743.21   1.542s
Pa-234   3516.74   879.34         8.         0.     0.000  1770.23   1.550s
Ac-228   3644.73   911.33        18.        92.     0.034    27.84   1.196s
Pa-234   3785.89   946.62        19.         1.     0.001   849.52   1.602s
Eu-152   3859.69   965.06        33.         9.     0.003   194.88   1.617s
Ac-228   3874.66   968.80        33.        11.     0.004   156.47   1.621s
Eu-154   3980.91   995.36        22.         5.     0.002   296.60   1.643s
Eu-154   4023.56  1006.02        24.         3.     0.001   490.03   1.650s
Bi-214   4482.22  1120.65        12.        55.     0.020    37.61   1.158s
Co-60    4693.19  1173.37        28.        -4.    -0.001   385.93   1.785s
Co-60    5332.60  1333.14        17.        -2.    -0.001   668.84   1.908s
Eu-152   5632.49  1408.06        17.         2.     0.001   638.66   1.965s
K-40     5843.88  1460.87        19.       452.     0.168     9.40   1.688 
Bi-212   6485.52  1621.15         6.         7.     0.003   123.21   2.121s
Bi-214   7060.61  1764.79        11.        13.     0.005    66.21   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6502E-01                                      5.12E+12             
911.20 6.650E-01  (  7.146E-02 1.39E+01 2.62E+01 G  
968.96 1.406E-01 -   1.676E-01 7.82E+01 1.59E+01 G  
338.32 4.587E-01 -   1.191E-01 2.07E+01 1.14E+01 G  

Energy duplication    
93.35 1.103E+00 +   5.204E-01 3.36E+01 4.10E+00 XA 

Am-241   I   4.5594E-03                                      1.58E+05             
59.54 4.559E-03 &(  1.484E-01 1.98E+03 3.59E+01 G  

Bi-212   N   7.4634E-01                                      5.12E+12             
727.33 6.049E-01  (P 3.148E-01 3.33E+01 6.65E+00 G  
785.37-1.188E-01 % P 1.737E+00 3.69E+03 1.11E+00 G  
1620.74 1.369E+00 ?(  1.099E+00 6.16E+01 1.51E+00 G  

Bi-214   N   4.4626E-01                                      5.84E+05             
609.31 4.463E-01  (P 4.251E-02 1.02E+01 4.55E+01 G  
1120.29 8.053E-01 +   1.210E-01 1.88E+01 1.49E+01 G  
1764.49 2.695E-01 - P 1.604E-01 3.31E+01 1.53E+01 G  

Co-60    T  -4.5667E-03                                      1.93E+03             
1332.49-4.567E-03 ?(  2.452E-02 3.34E+02 1.00E+02 G  
1173.23-9.343E-03 +   2.870E-02 1.93E+02 9.98E+01 G  

Cs-137   I   1.5584E-02                                      1.10E+04             
661.66 1.558E-02 ?(  2.132E-02 8.97E+01 8.50E+01 G  

Eu-152   I   3.8821E-02                                      4.94E+03             
344.28 3.046E-02 ?(  4.247E-02 9.14E+01 2.66E+01 G  
121.78 1.556E-02 &(  5.530E-02 2.19E+02 2.84E+01 G  
778.90-1.799E-02 -   1.553E-01 5.31E+02 1.30E+01 G  
964.08 1.216E-01 ?(  1.833E-01 9.74E+01 1.45E+01 G  
1112.08-1.553E-04 %   1.982E-01 7.75E+04 1.34E+01 G  
1408.01 2.359E-02 &(  1.208E-01 3.19E+02 2.09E+01 G  

Eu-154   I   4.7227E-02                                      3.14E+03             
873.18 2.906E-02 &(  1.745E-01 3.72E+02 1.22E+01 G  
123.07-5.655E-03 +   4.034E-02 4.36E+02 4.04E+01 G  
1274.43 1.769E-03 &   8.111E-02 2.79E+03 3.49E+01 G  
723.30-7.958E-02 +   1.407E-01 1.12E+02 2.00E+01 G  
1004.72 3.365E-02 ?(  1.319E-01 2.45E+02 1.79E+01 G  
996.25 9.137E-02 ?(  2.122E-01 1.48E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1564E+01                                      4.57E+11             
1460.82 1.156E+01  (P 2.573E-01 4.70E+00 1.06E+01 G  

Pa-234   N  -7.0703E-03                                      1.63E+12             
131.30-3.661E-02 ?(  1.019E-01 1.72E+02 1.82E+01 G  
569.50-4.474E-02 +   2.093E-01 2.90E+02 9.30E+00 G  
946.00 2.143E-02 ?(  1.471E-01 4.25E+02 1.35E+01 G  
880.52 5.850E-04 &   1.495E-01 1.55E+04 1.05E+01 G  
883.24 8.691E-03 ?(  1.250E-01 8.85E+02 9.70E+00 G  

Pb-212   N   5.5709E-01                                      5.12E+12             
238.63 5.501E-01  (P 4.319E-02 7.61E+00 4.36E+01 G  
300.09 6.523E-01  (P 5.139E-01 5.56E+01 3.18E+00 G  

Pb-214   N   5.6891E-01                                      5.84E+05             
351.93 5.936E-01  (P 5.578E-02 9.36E+00 3.56E+01 G  
295.22 5.100E-01  (P 8.012E-02 1.37E+01 1.84E+01 G  
242.00 5.972E-01  (  2.264E-01 2.80E+01 7.27E+00 G  

Ra-226   N   4.1865E-01                                      5.84E+05             
186.21 4.186E-01  (  4.627E-01 7.04E+01 3.56E+00 G  

Th-234   N   6.3361E-01                                      1.63E+12             
63.30 2.150E-01 ?(  1.291E+00 3.68E+02 3.75E+00 G  
92.59 9.951E-01  (  5.412E-01 3.59E+01 4.34E+00 G  

Tl-208   N   2.2043E-01                                      5.12E+12             
583.19 2.204E-01  (P 1.453E-02 9.40E+00 8.50E+01 G  
277.37 6.079E-02 - P 2.232E-01 2.06E+02 6.60E+00 G  
860.53 3.549E-01 +   1.269E-01 3.45E+01 1.24E+01 G  

U-235    N   2.0716E-02                                      2.57E+11             
143.77-5.052E-02 ?(  1.622E-01 1.98E+02 1.09E+01 G  
205.32-1.247E-01 +   3.068E-01 1.53E+02 5.02E+00 G  
163.36 1.284E-01 ?(  3.251E-01 1.57E+02 5.08E+00 G  
185.72 2.479E-02  (  2.485E-02 6.88E+01 5.70E+01 G  

Energy duplication    
93.35 7.967E-01     3.624E-01 3.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.41       124.         4.     0.002   735.30   2.150E-01   
Th-234      92.78       141.        51.     0.019    71.73   9.951E-01   
Eu-152     121.76        96.         6.     0.002   438.62   1.556E-02   
Eu-154     122.53       103.        -3.    -0.001   872.94  -5.655E-03   
Pa-234     131.64       142.       -10.    -0.004   343.77  -3.661E-02   
Ra-226     186.03       107.        22.     0.008   140.84   4.186E-01   
Eu-152     345.18        25.         8.     0.003   182.82   3.046E-02   
Pa-234     570.26        38.        -3.    -0.001   579.34  -4.474E-02   
Cs-137     661.73        26.         9.     0.003   179.31   1.558E-02   
Eu-154     723.38        55.       -10.    -0.004   223.88  -7.958E-02   
Bi-212     727.21        31.        25.     0.009    66.59   6.049E-01  P
Eu-152     778.61        26.        -1.    -0.001  1061.78  -1.799E-02   
Eu-154     873.34        24.         2.     0.001   743.21   2.906E-02   
Pa-234     879.34         8.         0.     0.000  1770.23   8.691E-03   
Pa-234     946.62        19.         1.     0.001   849.52   2.143E-02   
Eu-152     965.06        33.         9.     0.003   194.88   1.216E-01   
Eu-154     995.36        22.         5.     0.002   296.60   9.137E-02   
Eu-154    1006.02        24.         3.     0.001   490.03   3.365E-02   
Co-60     1173.37        28.        -4.    -0.001   385.93  -9.343E-03   
Co-60     1333.14        17.        -2.    -0.001   668.84  -4.567E-03   
Eu-152    1408.06        17.         2.     0.001   638.66   2.359E-02   
Bi-212    1621.15         6.         7.     0.003   123.21   1.369E+00   
P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6502E-01    6.6502E-01   1.8514E-01    1.9129E-01  7.146E-02
Am-241 #A    4.5584E-03    4.5594E-03   1.8046E-01    1.8046E-01  1.484E-01
Bi-212 #     7.4634E-01    7.4634E-01   5.3569E-01    5.3705E-01  3.148E-01
Bi-214       4.4624E-01    4.4626E-01   9.6030E-02    9.8102E-02  4.251E-02
Co-60  #A   -4.4868E-03   -4.5667E-03   3.0544E-02    3.0544E-02  2.452E-02
Cs-137 #A    1.5536E-02    1.5584E-02   2.7945E-02    2.7954E-02  2.132E-02
Eu-152 #A    3.8555E-02    3.8821E-02   7.0973E-02    7.0998E-02  4.247E-02
Eu-154 #A    4.6718E-02    4.7227E-02   1.4007E-01    1.4009E-01  1.745E-01
K-40         1.1564E+01    1.1564E+01   1.1239E+00    1.2648E+00  2.573E-01
Pa-234 #A   -7.0703E-03   -7.0703E-03   2.4305E-02    2.4369E-02  1.019E-01
Pb-212       5.5709E-01    5.5709E-01   8.5944E-02    9.4926E-02  4.319E-02
Pb-214       5.6888E-01    5.6891E-01   1.0876E-01    1.1197E-01  5.578E-02
Ra-226 #A    4.1862E-01    4.1865E-01   5.8963E-01    5.9011E-01  4.627E-01
Th-234 #A    6.3361E-01    6.3361E-01   4.5451E-01    4.5844E-01  1.291E+00
Tl-208       2.2043E-01    2.2043E-01   4.2725E-02    4.4993E-02  1.453E-02
U-235   A    2.0716E-02    2.0716E-02   2.8523E-02    2.8551E-02  1.622E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.402E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4021502E+01  pCi/g         

The library has energies which are not separable.
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Sample description                                             
243838-010, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_005.An1

Acquisition information
Start time:                 4/22/2013 11:19:15
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0200E+02) = 

8.9493E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1731

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.41        4. 367.65   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.150E-01 Th234 
74.67       74.  24.76   0.83  2.746E-02
77.08      125.  15.47   0.83  2.930E-02
92.77       55.  30.75   0.84  3.937E-02    92.59   4.343  1.067E+00 Th234 

93.35   4.100  1.119E+00 Ac228 
93.35   5.760  7.967E-01 U235  
92.59   4.343  1.067E+00 Th234 

92.78       51.  35.87   0.84  3.899E-02    92.59   4.343  9.951E-01 Th234 
93.35   4.100  1.044E+00 Ac228 
93.35   5.760  7.430E-01 U235  

93.01       54.  33.61   0.60  3.937E-02    92.59   4.343  1.051E+00 Th234 
93.35   4.100  1.103E+00 Ac228 
93.35   5.760  7.849E-01 U235  

121.76        6. 219.31   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.556E-02 Eu152 

163.16       10. 156.97   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.99       21.  68.85   0.45  4.855E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.979E-01 Ra226 
186.03       22.  70.42   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.186E-01 Ra226 
238.69      319.   7.61   1.09  4.347E-02   238.63  43.600  5.501E-01 Pb212 
241.83       56.  28.03   1.10  4.315E-02   242.00   7.268  5.972E-01 Pb214 
270.00       30.  36.88   0.42  4.049E-02
279.64        5. 206.31   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.18      112.  13.66   1.11  3.830E-02   295.22  18.414  5.100E-01 Pb214 
299.75       24.  55.62   0.36  3.789E-02   300.09   3.180  6.523E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.23       56.  20.28   0.78  3.501E-02   338.32  11.400  4.694E-01 Ac228 
345.18        8.  91.41   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.046E-02 Eu152 
351.76      222.   9.36   1.06  3.409E-02   351.93  35.600  5.936E-01 Pb214 
583.27      140.   9.40   1.38  2.394E-02   583.19  85.000  2.204E-01 Tl208 
609.43      142.  10.23   1.46  2.322E-02   609.31  45.490  4.463E-01 Bi214 
661.73        9.  89.66   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.21       25.  33.30   1.42  2.051E-02   727.33   6.650  6.049E-01 Bi212 
860.70       24.  34.51   0.85  1.823E-02   860.53  12.400  3.549E-01 Tl208 
873.34        2. 371.60   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
879.34        0. 885.11   1.55  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.33       92.  13.92   1.20  1.750E-02   911.20  26.200  6.650E-01 Ac228 
946.62        1. 424.76   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
965.06        9.  97.44   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.216E-01 Eu152 
968.88       34.  22.40   0.73  1.675E-02   968.96  15.900  4.281E-01 Ac228 
995.36        5. 148.30   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1006.02        3. 245.01   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.65       55.  18.81   1.16  1.507E-02  1120.29  14.910  8.053E-01 Bi214 
1408.06        2. 319.33   1.96  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.359E-02 Eu152 
1460.87      468.   4.70   1.69  1.229E-02  1460.82  10.550  1.156E+01 K40   
1621.15        7.  61.61   2.12  1.128E-02  1620.74   1.510  1.369E+00 Bi212 
1764.79       13.  33.10   2.22  1.048E-02  1764.49  15.310  2.695E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.89    74.69       148.        67. 2.454E+03   58.76   0.877  -        
308.52    77.09       152.       105. 3.571E+03   40.10   0.900  -      s 

1079.74   270.00        42.        30. 7.409E+02   73.76   0.419 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.81    63.41       124.         4.     0.002   735.30   0.816s
Th-234    371.24    92.78       141.        51.     0.019    71.73   0.844s
Ac-228    373.51    93.35       118.        54.     0.020    67.22   0.601D
U-235     373.51    93.35       113.        55.     0.020    61.50   0.845D
Eu-152    487.09   121.76        96.         6.     0.002   438.62   0.872s
Eu-154    490.15   122.53       103.        -3.    -0.001   872.94   0.873s
Pa-234    526.57   131.64       142.       -10.    -0.004   343.77   0.881s
U-235     574.97   143.75       134.        -8.    -0.003   395.75   0.893s
U-235     652.57   163.16       115.        10.     0.004   313.95   0.911s
U-235     743.86   185.99        79.        21.     0.008   137.69   0.452s
Ra-226    744.03   186.03       107.        22.     0.008   140.84   0.933s
U-235     821.31   205.36        87.        -9.    -0.003   306.18   0.951s
Pb-212    954.56   238.69       112.       315.     0.117    15.22   1.086 
Pb-214    967.09   241.83        84.        56.     0.021    56.06   1.100s
Tl-208   1118.28   279.64        58.         5.     0.002   412.61   1.018s
Pb-214   1180.40   295.18        54.       108.     0.040    27.33   1.106 
Pb-212   1198.70   299.75        64.        24.     0.009   111.25   0.363s
Ac-228   1352.58   338.24        38.        55.     0.020    41.45   1.074s
Eu-152   1380.33   345.18        25.         8.     0.003   182.82   1.079s
Pb-214   1406.62   351.76        77.       217.     0.080    18.72   1.064 
Pa-234   2280.40   570.26        38.        -3.    -0.001   579.34   1.281s
Tl-208   2332.44   583.27        15.       135.     0.050    18.81   1.379 
Bi-214   2437.08   609.43        34.       142.     0.053    20.45   1.461 
Cs-137   2646.27   661.73        26.         9.     0.003   179.31   1.362s
Eu-154   2892.85   723.38        55.       -10.    -0.004   223.88   1.415s
Bi-212   2908.16   727.21        31.        25.     0.009    66.59   1.418 
Eu-152   3113.78   778.61        26.        -1.    -0.001  1061.78   1.462s
Tl-208   3442.17   860.70        14.        24.     0.009    69.02   0.850s
Eu-154   3492.73   873.34        24.         2.     0.001   743.21   1.542s
Pa-234   3516.74   879.34         8.         0.     0.000  1770.23   1.550s
Ac-228   3644.73   911.33        18.        92.     0.034    27.84   1.196s
Pa-234   3785.89   946.62        19.         1.     0.001   849.52   1.602s
Eu-152   3859.69   965.06        33.         9.     0.003   194.88   1.617s
Ac-228   3874.66   968.80        33.        11.     0.004   156.47   1.621s
Eu-154   3980.91   995.36        22.         5.     0.002   296.60   1.643s
Eu-154   4023.56  1006.02        24.         3.     0.001   490.03   1.650s
Bi-214   4482.22  1120.65        12.        55.     0.020    37.61   1.158s
Co-60    4693.19  1173.37        28.        -4.    -0.001   385.93   1.785s
Co-60    5332.60  1333.14        17.        -2.    -0.001   668.84   1.908s
Eu-152   5632.49  1408.06        17.         2.     0.001   638.66   1.965s
K-40     5843.88  1460.87        19.       452.     0.168     9.40   1.688 
Bi-212   6485.52  1621.15         6.         7.     0.003   123.21   2.121s
Bi-214   7060.61  1764.79        11.        13.     0.005    66.21   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6502E-01                                      5.12E+12             
911.20 6.650E-01  (  7.146E-02 1.39E+01 2.62E+01 G  
968.96 1.406E-01 -   1.676E-01 7.82E+01 1.59E+01 G  
338.32 4.587E-01 -   1.191E-01 2.07E+01 1.14E+01 G  

Energy duplication    
93.35 1.103E+00 +   5.204E-01 3.36E+01 4.10E+00 XA 

Am-241   I   4.5594E-03                                      1.58E+05             
59.54 4.559E-03 &(  1.484E-01 1.98E+03 3.59E+01 G  

Bi-212   N   7.4634E-01                                      5.12E+12             
727.33 6.049E-01  (P 3.148E-01 3.33E+01 6.65E+00 G  
785.37-1.188E-01 % P 1.737E+00 3.69E+03 1.11E+00 G  

1620.74 1.369E+00 ?(  1.099E+00 6.16E+01 1.51E+00 G  

Bi-214   N   4.4626E-01                                      5.84E+05             
609.31 4.463E-01  (P 4.251E-02 1.02E+01 4.55E+01 G  

1120.29 8.053E-01 +   1.210E-01 1.88E+01 1.49E+01 G  
1764.49 2.695E-01 - P 1.604E-01 3.31E+01 1.53E+01 G  

Co-60    T  -4.5667E-03                                      1.93E+03             
1332.49-4.567E-03 ?(  2.452E-02 3.34E+02 1.00E+02 G  
1173.23-9.343E-03 +   2.870E-02 1.93E+02 9.98E+01 G  

Cs-137   I   1.5584E-02                                      1.10E+04             
661.66 1.558E-02 ?(  2.132E-02 8.97E+01 8.50E+01 G  

Eu-152   I   3.8821E-02                                      4.94E+03             
344.28 3.046E-02 ?(  4.247E-02 9.14E+01 2.66E+01 G  
121.78 1.556E-02 &(  5.530E-02 2.19E+02 2.84E+01 G  
778.90-1.799E-02 -   1.553E-01 5.31E+02 1.30E+01 G  
964.08 1.216E-01 ?(  1.833E-01 9.74E+01 1.45E+01 G  

1112.08-1.553E-04 %   1.982E-01 7.75E+04 1.34E+01 G  
1408.01 2.359E-02 &(  1.208E-01 3.19E+02 2.09E+01 G  

Eu-154   I   4.7227E-02                                      3.14E+03             
873.18 2.906E-02 &(  1.745E-01 3.72E+02 1.22E+01 G  
123.07-5.655E-03 +   4.034E-02 4.36E+02 4.04E+01 G  

1274.43 1.769E-03 &   8.111E-02 2.79E+03 3.49E+01 G  
723.30-7.958E-02 +   1.407E-01 1.12E+02 2.00E+01 G  

1004.72 3.365E-02 ?(  1.319E-01 2.45E+02 1.79E+01 G  
996.25 9.137E-02 ?(  2.122E-01 1.48E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1564E+01                                      4.57E+11             
1460.82 1.156E+01  (P 2.573E-01 4.70E+00 1.06E+01 G  

Pa-234   N  -7.0703E-03                                      1.63E+12             
131.30-3.661E-02 ?(  1.019E-01 1.72E+02 1.82E+01 G  
569.50-4.474E-02 +   2.093E-01 2.90E+02 9.30E+00 G  
946.00 2.143E-02 ?(  1.471E-01 4.25E+02 1.35E+01 G  
880.52 5.850E-04 &   1.495E-01 1.55E+04 1.05E+01 G  
883.24 8.691E-03 ?(  1.250E-01 8.85E+02 9.70E+00 G  

Pb-212   N   5.5709E-01                                      5.12E+12             
238.63 5.501E-01  (P 4.319E-02 7.61E+00 4.36E+01 G  
300.09 6.523E-01  (P 5.139E-01 5.56E+01 3.18E+00 G  

Pb-214   N   5.6891E-01                                      5.84E+05             
351.93 5.936E-01  (P 5.578E-02 9.36E+00 3.56E+01 G  
295.22 5.100E-01  (P 8.012E-02 1.37E+01 1.84E+01 G  
242.00 5.972E-01  (  2.264E-01 2.80E+01 7.27E+00 G  

Ra-226   N   4.1865E-01                                      5.84E+05             
186.21 4.186E-01  (  4.627E-01 7.04E+01 3.56E+00 G  

Th-234   N   6.3361E-01                                      1.63E+12             
63.30 2.150E-01 ?(  1.291E+00 3.68E+02 3.75E+00 G  
92.59 9.951E-01  (  5.412E-01 3.59E+01 4.34E+00 G  

Tl-208   N   2.2043E-01                                      5.12E+12             
583.19 2.204E-01  (P 1.453E-02 9.40E+00 8.50E+01 G  
277.37 6.079E-02 - P 2.232E-01 2.06E+02 6.60E+00 G  
860.53 3.549E-01 +   1.269E-01 3.45E+01 1.24E+01 G  

U-235    N   2.0716E-02                                      2.57E+11             
143.77-5.052E-02 ?(  1.622E-01 1.98E+02 1.09E+01 G  
205.32-1.247E-01 +   3.068E-01 1.53E+02 5.02E+00 G  
163.36 1.284E-01 ?(  3.251E-01 1.57E+02 5.08E+00 G  
185.72 2.479E-02  (  2.485E-02 6.88E+01 5.70E+01 G  

Energy duplication    
93.35 7.967E-01     3.624E-01 3.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.41       124.         4.     0.002   735.30   2.150E-01   
Th-234      92.78       141.        51.     0.019    71.73   9.951E-01   
Eu-152     121.76        96.         6.     0.002   438.62   1.556E-02   
Eu-154     122.53       103.        -3.    -0.001   872.94  -5.655E-03   
Pa-234     131.64       142.       -10.    -0.004   343.77  -3.661E-02   
Ra-226     186.03       107.        22.     0.008   140.84   4.186E-01   
Eu-152     345.18        25.         8.     0.003   182.82   3.046E-02   
Pa-234     570.26        38.        -3.    -0.001   579.34  -4.474E-02   
Cs-137     661.73        26.         9.     0.003   179.31   1.558E-02   
Eu-154     723.38        55.       -10.    -0.004   223.88  -7.958E-02   
Bi-212     727.21        31.        25.     0.009    66.59   6.049E-01  P
Eu-152     778.61        26.        -1.    -0.001  1061.78  -1.799E-02   
Eu-154     873.34        24.         2.     0.001   743.21   2.906E-02   
Pa-234     879.34         8.         0.     0.000  1770.23   8.691E-03   
Pa-234     946.62        19.         1.     0.001   849.52   2.143E-02   
Eu-152     965.06        33.         9.     0.003   194.88   1.216E-01   
Eu-154     995.36        22.         5.     0.002   296.60   9.137E-02   
Eu-154    1006.02        24.         3.     0.001   490.03   3.365E-02   
Co-60     1173.37        28.        -4.    -0.001   385.93  -9.343E-03   
Co-60     1333.14        17.        -2.    -0.001   668.84  -4.567E-03   
Eu-152    1408.06        17.         2.     0.001   638.66   2.359E-02   
Bi-212    1621.15         6.         7.     0.003   123.21   1.369E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6502E-01    6.6502E-01   1.8514E-01    1.9129E-01  7.146E-02
Am-241 #A    4.5584E-03    4.5594E-03   1.8046E-01    1.8046E-01  1.484E-01
Bi-212 #     7.4634E-01    7.4634E-01   5.3569E-01    5.3705E-01  3.148E-01
Bi-214       4.4624E-01    4.4626E-01   9.6030E-02    9.8102E-02  4.251E-02
Co-60  #A   -4.4868E-03   -4.5667E-03   3.0544E-02    3.0544E-02  2.452E-02
Cs-137 #A    1.5536E-02    1.5584E-02   2.7945E-02    2.7954E-02  2.132E-02
Eu-152 #A    3.8555E-02    3.8821E-02   7.0973E-02    7.0998E-02  4.247E-02
Eu-154 #A    4.6718E-02    4.7227E-02   1.4007E-01    1.4009E-01  1.745E-01
K-40         1.1564E+01    1.1564E+01   1.1239E+00    1.2648E+00  2.573E-01
Pa-234 #A   -7.0703E-03   -7.0703E-03   2.4305E-02    2.4369E-02  1.019E-01
Pb-212       5.5709E-01    5.5709E-01   8.5944E-02    9.4926E-02  4.319E-02
Pb-214       5.6888E-01    5.6891E-01   1.0876E-01    1.1197E-01  5.578E-02
Ra-226 #A    4.1862E-01    4.1865E-01   5.8963E-01    5.9011E-01  4.627E-01
Th-234 #A    6.3361E-01    6.3361E-01   4.5451E-01    4.5844E-01  1.291E+00
Tl-208       2.2043E-01    2.2043E-01   4.2725E-02    4.4993E-02  1.453E-02
U-235   A    2.0716E-02    2.0716E-02   2.8523E-02    2.8551E-02  1.622E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.402E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4021502E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-18                Received:        03/04/13                      
Lab ID:          243838-011                    Prepared:        03/14/13 12:32                
Matrix:          Soil                          Analyzed:        04/22/13 15:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0616 U        0.181          0.146            0.9     
Bismuth-212                           1.16            0.434          0.198                    
Bismuth-214                           0.568           0.0960         0.0368                   
Cesium-137                           -0.00359 U       0.0248         0.0200           0.07    
Cobalt-60                            -0.00380 U       0.0250         0.0200           0.03    
Europium-152                          0.0177 U        0.0401         0.0666           0.1     
Europium-154                          0.0292 U        0.195          0.157            0.2     
Lead-212                              0.642           0.0866         0.0420                   
Lead-214                              0.622           0.112          0.0501                   
Potassium-40                          9.77            0.998          0.261                    
Protactinium-234                      0.0534 U        0.0942         0.101                    
Radium-226 (By Bismuth-214)           0.568           0.0960         0.0368           0.2     
Thallium-208                          0.222           0.0422         0.0147                   
Thorium-232 (By Actinium-228)         0.638           0.131          0.0532           0.9     
Thorium-234                           0.429 U         0.673          1.30                     
Uranium-235                           0.0681 U        0.0452         0.152            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243838-011                   Client ID : 12-PE-E0798-18        

Seqnum : 1513161710010.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_010                                Batch         : 196255                       Time      : 22-APR-2013 15:40     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319 g                        Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0616           0.146       0.9      .1813            .18135           -0.014       u        

Bismuth-212                         1.16              0.198                .43435           .43843           0.11         u        

Bismuth-214                         0.568             0.0368               .095974          .099392          -0.0035      u        

Cesium-137                          -0.00359          0.0200      0.07     .024768          .024769          -0.0022      u        

Cobalt-60                           -0.00380          0.0200      0.03     .025001          .025001          0.0018       u        

Europium-152                        0.0177            0.0666      0.1      .040072          .040085          0.020        u        

Europium-154                        0.0292            0.157       0.2      .19528           .19528           0.018        u        

Lead-212                            0.642             0.0420               .086594          .10159           -0.00010     u        

Lead-214                            0.622             0.0501               .11162           .11687           0.018        u        

Potassium-40                        9.77              0.261                .99799           1.1122           -0.23        u        

Protactinium-234                    0.0534            0.101                .094215          .095148          0.0093       u        

Radium-226 (By Bismuth-214)         0.568             0.0368      0.2      .095974          .099392          -0.0035      u        

Thallium-208                        0.222             0.0147               .042221          .044577          0.010        u        

Thorium-232 (By Actinium-228)       0.638             0.0532      0.9      .13144           .13934           0.028        u        

Thorium-234                         0.429             1.30                 .67326           .67448           0.62         u        

Uranium-235                         0.0681            0.152       0.18     .04523           .045442          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513161710010.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-18          
Sample Description: 243838-011, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:12            Live Time: 2700   sec

Acquisition Time: 4/22/2013 15:40:32        Real Time: 2706   sec
Analysis Time: 4/22/2013 16:25           Dead Time: 0.21   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.382E-01      1.314E-01      1.393E-01      5.320E-02
Am-241    #AB   -6.160E-02      1.813E-01      1.814E-01      1.461E-01
Bi-212           1.165E+00      4.344E-01      4.384E-01      1.980E-01
Bi-214           5.683E-01      9.597E-02      9.939E-02      3.680E-02
Co-60     #AB   -3.802E-03      2.500E-02      2.500E-02      1.999E-02
Cs-137    #AB   -3.587E-03      2.477E-02      2.477E-02      2.000E-02
Eu-152    #AB    1.769E-02      4.007E-02      4.009E-02      6.656E-02
Eu-154    #AB    2.919E-02      1.953E-01      1.953E-01      1.573E-01
K-40             9.767E+00      9.980E-01      1.112E+00      2.610E-01
Pa-234    #AB    5.340E-02      9.422E-02      9.515E-02      1.014E-01
Pb-212           6.425E-01      8.659E-02      1.016E-01      4.199E-02
Pb-214           6.223E-01      1.116E-01      1.169E-01      5.010E-02
Ra-226           1.128E+00      6.862E-01      6.905E-01      4.591E-01
Th-234    #AB    4.291E-01      6.733E-01      6.745E-01      1.298E+00
Tl-208           2.216E-01      4.222E-02      4.458E-02      1.468E-02
U-235     #AB    6.813E-02      4.523E-02      4.544E-02      1.516E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.535E+01

Analyst: Andrew Alexander
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Sample description                                             
243838-011, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_010.An1

Acquisition information
Start time:                 4/22/2013 15:40:32
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1040

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.69       12. 147.52   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.446E-01 Th234 
75.06      102.  18.14   0.87  2.852E-02
77.29      142.  13.63   0.88  3.019E-02
89.93       18.  78.45   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  3.293E-01 Th234 
93.35   5.760  2.460E-01 U235  

93.12       31.  54.15   0.45  3.990E-02    93.35   4.100  5.947E-01 Ac228 
93.35   5.760  4.233E-01 U235  

93.14       24.  80.87   0.89  3.990E-02    93.35   4.100  4.545E-01 Ac228 
93.35   5.760  3.235E-01 U235  

122.01       15. 120.43   0.92  4.845E-02
131.78       12. 154.72   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.58       16. 100.82   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.412E-02 U235  
186.10       54.  33.19   0.98  4.819E-02   185.72  57.000  6.112E-02 U235  

186.21   3.555  9.809E-01 Ra226 
185.72  57.000  6.112E-02 U235  

186.10       62.  30.43   0.41  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.128E+00 Ra226 

205.39        7. 230.06   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.116E-02 U235  

238.66      419.   5.68   1.03  4.318E-02   238.63  43.600  6.894E-01 Pb212 
241.78       85.  17.96   1.03  4.288E-02   242.00   7.268  8.295E-01 Pb214 
277.86        9. 132.26   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.29      151.  13.20   0.93  3.813E-02   295.22  18.414  6.524E-01 Pb214 
300.04       27.  47.06   0.80  3.774E-02   300.09   3.180  6.961E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.14       87.  17.70   0.81  3.495E-02   338.32  11.400  6.831E-01 Ac228 
351.87      238.   8.75   0.92  3.404E-02   351.93  35.600  6.010E-01 Pb214 
565.55        3. 165.73   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.47      145.   9.53   0.91  2.415E-02   583.19  85.000  2.215E-01 Tl208 
609.51      193.   8.12   1.61  2.345E-02   609.31  45.490  5.683E-01 Bi214 
727.26       52.  18.64   1.20  2.078E-02   727.33   6.650  1.181E+00 Bi212 
778.23        1. 680.45   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.98        7.  89.08   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.06       30.  26.03   1.10  1.851E-02   860.53  12.400  4.074E-01 Tl208 
872.81        2. 334.48   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.33        5. 136.48   1.53  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.47      100.  11.71   1.05  1.779E-02   911.20  26.200  6.767E-01 Ac228 
969.58       47.  22.45   1.59  1.704E-02   968.96  15.900  5.427E-01 Ac228 

1120.54       51.  21.18   0.65  1.535E-02  1120.29  14.910  7.046E-01 Bi214 
1408.79        5. 113.28   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      431.   4.88   1.93  1.254E-02  1460.82  10.550  9.767E+00 K40   
1764.53       41.  14.74   0.62  1.069E-02  1764.49  15.310  7.931E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.22    75.02       144.        78. 2.735E+03   50.95   0.536  -      s 
308.14    77.25       141.       125. 4.128E+03   34.57   1.123  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.35    60.04       119.       -11.    -0.004   294.34   0.860s
Th-234    253.96    63.69       154.        12.     0.004   295.04   0.864s
Th-234    358.80    89.93        91.        18.     0.007   156.90   0.891s
Ac-228    372.48    93.35       114.        31.     0.011   108.30   0.453D
U-235     372.48    93.35       172.        24.     0.009   161.73   0.892D
Eu-152    487.01   122.01       151.        15.     0.005   240.85   0.919s
Eu-154    483.28   121.08       111.        -4.    -0.001   826.57   0.920s
Pa-234    526.06   131.78       157.        12.     0.004   309.43   0.928s
U-235     573.20   143.58       129.        16.     0.006   201.64   0.939 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.41   163.40       135.        -8.    -0.003   419.93   0.958s
U-235     743.15   186.10       131.        54.     0.020    66.38   0.978s
Ra-226    743.17   186.10       116.        62.     0.023    60.86   0.406s
U-235     820.23   205.39       118.         7.     0.003   460.11   0.996s
Pb-212    953.10   238.63       117.       383.     0.142    13.27   1.009 
Pb-214    965.96   241.84       128.        65.     0.024    53.29   1.029 
Tl-208   1109.90   277.86        72.         9.     0.003   264.52   1.061s
Pb-214   1179.61   295.29        82.       146.     0.054    26.40   0.934 
Pb-212   1198.60   300.04        57.        27.     0.010    94.11   0.797s
Ac-228   1350.88   338.14        51.        87.     0.032    35.40   0.806s
Eu-152   1374.51   344.05        69.        -8.    -0.003   312.37   1.119s
Pb-214   1405.80   351.87        69.       232.     0.086    17.49   0.917 
Pa-234   2260.24   565.55        14.         3.     0.001   331.46   1.303s
Tl-208   2331.90   583.47        17.       145.     0.054    19.06   0.913s
Bi-214   2436.03   609.51        29.       193.     0.072    16.23   1.605s
Cs-137   2643.02   661.26        26.        -2.    -0.001   690.44   1.373s
Eu-154   2897.73   724.93        48.        -9.    -0.003   220.12   1.419s
Bi-212   2907.04   727.26        14.        52.     0.019    37.29   1.198 
Eu-152   3110.98   778.23        19.         1.     0.000  1360.90   1.458s
Bi-212   3141.97   785.98        18.         7.     0.003   178.16   1.463 
Tl-208   3442.36   861.06         9.        30.     0.011    52.06   1.100s
Eu-154   3489.41   872.81        23.         2.     0.001   668.95   1.523s
Pa-234   3524.14   881.49        23.        -2.    -0.001   865.05   1.528s
Pa-234   3531.50   883.33        18.         5.     0.002   272.96   1.530s
Ac-228   3644.11   911.47        12.       100.     0.037    23.42   1.054s
Ac-228   3876.65   969.58        32.        47.     0.017    44.90   1.586 
Eu-154   3984.68   996.57        28.        -5.    -0.002   334.79   1.603s
Eu-154   4015.37  1004.24        28.        -6.    -0.002   285.35   1.608s
Eu-152   4449.28  1112.65        28.        -5.    -0.002   309.52   1.673s
Bi-214   4480.89  1120.54        22.        51.     0.019    42.35   0.652s
Co-60    5330.53  1332.75        13.        -2.    -0.001   657.50   1.794s
Eu-152   5635.05  1408.79        12.         5.     0.002   226.56   1.831s
K-40     5843.75  1460.89        22.       412.     0.152     9.76   1.930 
Bi-214   7060.26  1764.53         5.        41.     0.015    29.49   0.624s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3821E-01                                      5.12E+12             
911.20 6.767E-01  (  5.320E-02 1.17E+01 2.62E+01 G  
968.96 5.427E-01 ?(  1.524E-01 2.25E+01 1.59E+01 G  
338.32 6.831E-01  (  1.315E-01 1.77E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 5.947E-01     4.772E-01 5.42E+01 4.10E+00 XA 

Am-241   I  -6.1595E-02                                      1.58E+05             
59.54-6.159E-02 ?(  1.461E-01 1.47E+02 3.59E+01 G  

Bi-212   N   1.1648E+00                                      5.12E+12             
727.33 1.181E+00  (  1.980E-01 1.86E+01 6.65E+00 G  
785.37 1.069E+00  (  1.431E+00 8.91E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.207E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.6827E-01                                      5.84E+05             
609.31 5.683E-01 *(P 3.680E-02 8.12E+00 4.55E+01 G  

1120.29 7.046E-01 + P 1.484E-01 2.12E+01 1.49E+01 G  
1764.49 7.931E-01 + P 9.605E-02 1.47E+01 1.53E+01 G  

Co-60    T  -3.8024E-03                                      1.93E+03             
1332.49-3.802E-03 ?(  1.999E-02 3.29E+02 1.00E+02 G  
1173.23-7.593E-04 %   2.489E-02 2.00E+03 9.98E+01 G  

Cs-137   I  -3.5873E-03                                      1.10E+04             
661.66-3.587E-03 ?(  2.000E-02 3.45E+02 8.50E+01 G  

Eu-152   I   1.7687E-02                                      4.94E+03             
344.28-2.658E-02 ?(  6.656E-02 1.56E+02 2.66E+01 G  
121.78 3.396E-02 ?(  6.579E-02 1.20E+02 2.84E+01 G  
778.90 1.129E-02 ?(  1.250E-01 6.80E+02 1.30E+01 G  
964.08 0.000E+00 &   3.286E-01 1.00E+03 1.45E+01 G  

1112.08-7.650E-02 +   1.867E-01 1.55E+02 1.34E+01 G  
1408.01 5.595E-02 &(  9.551E-02 1.13E+02 2.09E+01 G  

Eu-154   I   2.9192E-02                                      3.14E+03             
873.18 2.919E-02 ?(  1.573E-01 3.34E+02 1.22E+01 G  
123.07-5.872E-03 +   3.966E-02 4.13E+02 4.04E+01 G  

1274.43-8.994E-04 %   4.865E-02 3.29E+03 3.49E+01 G  
723.30-7.107E-02 +   1.231E-01 1.10E+02 2.00E+01 G  

1004.72-5.912E-02 +   1.326E-01 1.43E+02 1.79E+01 G  
996.25-8.381E-02 +   2.221E-01 1.67E+02 1.05E+01 G  

K-40     N   9.7671E+00                                      4.57E+11             
1460.82 9.767E+00  (P 2.610E-01 4.88E+00 1.06E+01 G  

Pa-234   N   5.3403E-02                                      1.63E+12             
131.30 4.052E-02 &(  1.014E-01 1.55E+02 1.82E+01 G  
569.50 4.705E-02 ?(  1.214E-01 1.66E+02 9.30E+00 G  
946.00 0.000E+00 -   1.984E-01 1.00E+03 1.35E+01 G  
880.52-2.627E-02 &   1.840E-01 4.33E+02 1.05E+01 G  
883.24 8.367E-02 &(  1.771E-01 1.36E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.4248E-01                                      5.12E+12             
238.63 6.386E-01  (P 4.199E-02 6.64E+00 4.36E+01 G  
300.09 6.961E-01  (P 4.614E-01 4.71E+01 3.18E+00 G  

Pb-214   N   6.2225E-01                                      5.84E+05             
351.93 6.010E-01  (P 5.010E-02 8.75E+00 3.56E+01 G  
295.22 6.524E-01  (P 9.431E-02 1.32E+01 1.84E+01 G  
242.00 6.500E-01 ?(P 2.653E-01 2.66E+01 7.27E+00 G  

Ra-226   N   1.1275E+00                                      5.84E+05             
186.21 1.128E+00  (  4.591E-01 3.04E+01 3.56E+00 G  

Th-234   N   4.2911E-01                                      1.63E+12             
63.30 5.446E-01 ?(  1.298E+00 1.48E+02 3.75E+00 G  
92.59 3.293E-01  (  4.060E-01 7.84E+01 4.34E+00 G  

Tl-208   N   2.2155E-01                                      5.12E+12             
583.19 2.215E-01  (  1.468E-02 9.53E+00 8.50E+01 G  
277.37 1.127E-01 &   2.379E-01 1.32E+02 6.60E+00 G  
860.53 4.074E-01 +   9.662E-02 2.60E+01 1.24E+01 G  

U-235    N   6.8134E-02                                      2.57E+11             
143.77 9.412E-02 ?(  1.516E-01 1.01E+02 1.09E+01 G  
205.32 9.116E-02 ?(  3.407E-01 2.30E+02 5.02E+00 G  
163.36-9.852E-02 &   3.359E-01 2.10E+02 5.08E+00 G  
185.72 6.112E-02  (  3.046E-02 3.32E+01 5.70E+01 G  

Energy duplication    
93.35 3.235E-01     4.169E-01 8.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.04       119.       -11.    -0.004   294.34  -6.159E-02   
Th-234      63.69       154.        12.     0.004   295.04   5.446E-01   
Th-234      89.93        91.        18.     0.007   156.90   3.293E-01   
U-235       93.35       172.        24.     0.009   161.73   3.235E-01   
Eu-152     122.01       151.        15.     0.005   240.85   3.396E-02   
Eu-154     121.08       111.        -4.    -0.001   826.57  -5.872E-03   
Pa-234     131.78       157.        12.     0.004   309.43   4.052E-02   
U-235      143.58       129.        16.     0.006   201.64   9.412E-02   
U-235      163.40       135.        -8.    -0.003   419.93  -9.852E-02   
U-235      186.10       131.        54.     0.020    66.38   6.112E-02   
U-235      205.39       118.         7.     0.003   460.11   9.116E-02   
Eu-152     344.05        69.        -8.    -0.003   312.37  -2.658E-02   
Pa-234     565.55        14.         3.     0.001   331.46   4.705E-02   
Cs-137     661.26        26.        -2.    -0.001   690.44  -3.587E-03   
Eu-154     724.93        48.        -9.    -0.003   220.12  -7.107E-02   
Eu-152     778.23        19.         1.     0.000  1360.90   1.129E-02   
Eu-154     872.81        23.         2.     0.001   668.95   2.919E-02   
Pa-234     881.49        23.        -2.    -0.001   865.05  -2.627E-02   
Pa-234     883.33        18.         5.     0.002   272.96   8.367E-02   
Eu-154     996.57        28.        -5.    -0.002   334.79  -8.381E-02   
Eu-154    1004.24        28.        -6.    -0.002   285.35  -5.912E-02   
Eu-152    1112.65        28.        -5.    -0.002   309.52  -7.650E-02   
Co-60     1332.75        13.        -2.    -0.001   657.50  -3.802E-03   
Eu-152    1408.79        12.         5.     0.002   226.56   5.595E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3821E-01    6.3821E-01   1.3144E-01    1.3934E-01  5.320E-02
Am-241 #A   -6.1581E-02   -6.1595E-02   1.8130E-01    1.8135E-01  1.461E-01
Bi-212       1.1648E+00    1.1648E+00   4.3435E-01    4.3843E-01  1.980E-01
Bi-214       5.6823E-01    5.6827E-01   9.5974E-02    9.9392E-02  3.680E-02
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Co-60  #A   -3.7356E-03   -3.8024E-03   2.5001E-02    2.5001E-02  1.999E-02
Cs-137 #A   -3.5761E-03   -3.5873E-03   2.4768E-02    2.4769E-02  2.000E-02
Eu-152 #A    1.7566E-02    1.7687E-02   4.0072E-02    4.0085E-02  6.656E-02
Eu-154 #A    2.8876E-02    2.9192E-02   1.9528E-01    1.9528E-01  1.573E-01
K-40         9.7671E+00    9.7671E+00   9.9799E-01    1.1122E+00  2.610E-01
Pa-234 #A    5.3403E-02    5.3403E-02   9.4215E-02    9.5148E-02  1.014E-01
Pb-212       6.4248E-01    6.4248E-01   8.6594E-02    1.0159E-01  4.199E-02
Pb-214       6.2221E-01    6.2225E-01   1.1162E-01    1.1687E-01  5.010E-02
Ra-226       1.1275E+00    1.1275E+00   6.8624E-01    6.9049E-01  4.591E-01
Th-234 #A    4.2911E-01    4.2911E-01   6.7326E-01    6.7448E-01  1.298E+00
Tl-208       2.2155E-01    2.2155E-01   4.2221E-02    4.4577E-02  1.468E-02
U-235  #A    6.8134E-02    6.8134E-02   4.5230E-02    4.5442E-02  1.516E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.475E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4752180E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-19                Received:        03/04/13                      
Lab ID:          243838-012                    Prepared:        03/14/13 12:36                
Matrix:          Soil                          Analyzed:        04/22/13 15:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0543 U        0.202          0.163            0.9     
Bismuth-212                           0.895           0.428          0.230                    
Bismuth-214                           0.481           0.0935         0.0409                   
Cesium-137                           -0.00173 U       0.0282         0.0230           0.07    
Cobalt-60                             0.00522 U       0.0115         0.0245           0.03    
Europium-152                          0.0482          0.0679         0.0471           0.1     
Europium-154                          0.0124 U        0.0235         0.144            0.2     
Lead-212                              0.628           0.0785         0.0353                   
Lead-214                              0.624           0.0954         0.0396                   
Potassium-40                          9.55            0.974          0.230                    
Protactinium-234                     -0.0101 U        0.0248         0.0849                   
Radium-226 (By Bismuth-214)           0.481           0.0935         0.0409           0.2     
Thallium-208                          0.245           0.0480         0.0196                   
Thorium-232 (By Actinium-228)         0.744           0.118          0.0507           0.9     
Thorium-234                           0.595 U         0.740          1.32                     
Uranium-235                           0.0496 U        0.0471         0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 243838-012                   Client ID : 12-PE-E0798-19        

Seqnum : 1533161727009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130422_009                                Batch         : 196255                       Time      : 22-APR-2013 15:41     

Cal    : 22-APR-2013 16:10:38,05-MAR-2013 18:53:13     Caldate       : 22-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330 g                        Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0543            0.163       0.9      .20154           .20158           -0.014       u        

Bismuth-212                         0.895             0.230                .42772           .43017           0.11         u        

Bismuth-214                         0.481             0.0409               .093506          .095977          -0.0035      u        

Cesium-137                          -0.00173          0.0230      0.07     .028158          .028158          -0.0022      u        

Cobalt-60                           0.00522           0.0245      0.03     .011492          .011495          0.0018       u        

Europium-152                        0.0482            0.0471      0.1      .067877          .067917          0.020        u        

Europium-154                        0.0124            0.144       0.2      .023541          .023549          0.018        u        

Lead-212                            0.628             0.0353               .078496          .090684          -0.00010     u        

Lead-214                            0.624             0.0396               .095392          .099758          0.018        u        

Potassium-40                        9.55              0.230                .97396           1.0854           -0.23        u        

Protactinium-234                    -0.0101           0.0849               .024843          .024969          0.0093       u        

Radium-226 (By Bismuth-214)         0.481             0.0409      0.2      .093506          .095977          -0.0035      u        

Thallium-208                        0.245             0.0196               .048018          .050508          0.010        u        

Thorium-232 (By Actinium-228)       0.744             0.0507      0.9      .11813           .1298            0.028        u        

Thorium-234                         0.595             1.32                 .7398            .74194           0.62         u        

Uranium-235                         0.0496            0.149       0.18     .047126          .047222          0.013        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-19          
Sample Description: 243838-012, 196255 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130422_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:27            Live Time: 2700   sec

Acquisition Time: 4/22/2013 15:41:55        Real Time: 2705   sec
Analysis Time: 4/22/2013 16:39           Dead Time: 0.19   %

Analysis Quantity: 3.300E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.435E-01      1.181E-01      1.298E-01      5.065E-02
Am-241    #AB    5.428E-02      2.015E-01      2.016E-01      1.634E-01
Bi-212           8.952E-01      4.277E-01      4.302E-01      2.302E-01
Bi-214           4.814E-01      9.351E-02      9.598E-02      4.092E-02
Co-60     #AB    5.221E-03      1.149E-02      1.149E-02      2.452E-02
Cs-137    #AB   -1.727E-03      2.816E-02      2.816E-02      2.303E-02
Eu-152    #      4.817E-02      6.788E-02      6.792E-02      4.706E-02
Eu-154    #AB    1.240E-02      2.354E-02      2.355E-02      1.441E-01
K-40             9.549E+00      9.740E-01      1.085E+00      2.303E-01
Pa-234     AB   -1.006E-02      2.484E-02      2.497E-02      8.489E-02
Pb-212           6.276E-01      7.850E-02      9.068E-02      3.533E-02
Pb-214           6.242E-01      9.539E-02      9.976E-02      3.959E-02
Ra-226           8.391E-01      5.673E-01      5.693E-01      3.938E-01
Th-234     AB    5.954E-01      7.398E-01      7.419E-01      1.324E+00
Tl-208           2.448E-01      4.802E-02      5.051E-02      1.957E-02
U-235     #AB    4.956E-02      4.713E-02      4.722E-02      1.488E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.477E+01

Analyst: Andrew Alexander             
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:39:49Page  1
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_009.An1               

Sample description                                             
243838-012, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_009.An1

Acquisition information
Start time:                 4/22/2013 15:41:55
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3000E+02) = 

8.1900E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1345

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.40        9. 185.64   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.32       16. 113.00   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.75       71.  24.40   0.83  2.756E-02
77.04      150.  12.61   0.83  2.930E-02
92.51       27.  62.12   0.84  3.899E-02    92.59   4.343  4.801E-01 Th234 

93.35   5.760  3.585E-01 U235  
93.06       52.  34.37   0.84  3.937E-02    93.35   4.100  9.713E-01 Ac228 

93.35   5.760  6.914E-01 U235  
93.27       37.  46.14   0.84  3.937E-02    93.35   4.100  6.880E-01 Ac228 

93.35   5.760  4.897E-01 U235  
109.89       14.  82.56   0.49  4.575E-02
122.53       15.  94.91   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
144.56       18.  95.03   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.812E-02 U235  
186.02       48.  33.80   0.54  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.391E-01 Ra226 
185.72  57.000  5.228E-02 U235  

186.05       37.  47.54   0.93  4.855E-02   185.72  57.000  4.024E-02 U235  
186.21   3.555  6.458E-01 Ra226 

238.73      397.   6.18   1.07  4.347E-02   238.63  43.600  6.276E-01 Pb212 
241.70       58.  28.21   1.28  4.315E-02   242.00   7.268  5.659E-01 Pb214 
277.53       17.  63.73   0.65  3.983E-02   277.37   6.600  1.929E-01 Tl208 
295.23      154.  12.74   1.39  3.829E-02   295.22  18.414  6.509E-01 Pb214 
300.50       49.  27.52   1.20  3.789E-02   300.09   3.180  1.239E+00 Pb212 
338.22       92.  15.34   1.27  3.500E-02   338.32  11.400  7.032E-01 Ac228 
344.45       13.  70.46   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.91      253.   7.50   0.98  3.408E-02   351.93  35.600  6.222E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.37        2. 446.22   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.36      168.   9.57   1.24  2.394E-02   583.19  85.000  2.448E-01 Tl208 
609.31      175.   9.30   1.00  2.322E-02   609.31  45.490  4.813E-01 Bi214 
727.76       43.  22.42   0.63  2.050E-02   727.33   6.650  8.952E-01 Bi212 
860.72       32.  23.58   0.47  1.823E-02   860.53  12.400  4.362E-01 Tl208 
911.32      112.  10.99   1.09  1.750E-02   911.20  26.200  7.422E-01 Ac228 
946.50        3. 254.62   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.21       68.  14.56   1.07  1.675E-02   968.96  15.900  7.745E-01 Ac228 

1111.41        2. 298.29   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.23       52.  18.39   0.38  1.507E-02  1120.29  14.910  7.046E-01 Bi214 
1172.68        6. 110.06   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.01        5. 102.91   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.91      408.   4.92   2.04  1.229E-02  1460.82  10.550  9.549E+00 K40   
1764.93       33.  17.61   2.22  1.048E-02  1764.49  15.310  6.199E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
299.39    74.81       123.        55. 1.995E+03   63.09   0.648  -        
308.54    77.10       133.       122. 4.157E+03   33.44   0.711  -        
439.62   109.89        64.        14. 3.082E+02  165.12   0.491 U-235    c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.80    59.40       141.         9.     0.003   371.29   0.812s
Th-234    253.46    63.32       156.        16.     0.006   226.01   0.816s
Th-234    370.46    92.59       125.        27.     0.010   124.25   0.844D
Ac-228    373.51    93.35       124.        37.     0.014    92.29   0.845D
U-235     373.51    93.35       132.        52.     0.019    68.74   0.845D
Eu-152    485.67   121.41       119.        -3.    -0.001   986.52   0.872s
Eu-154    490.14   122.53        98.        15.     0.006   189.83   0.873s
Pa-234    531.61   132.90       118.       -13.    -0.005   247.07   0.881s
U-235     578.22   144.56       134.        18.     0.007   190.07   0.893s
U-235     744.09   186.05       134.        37.     0.014    95.08   0.932s
Ra-226    743.96   186.02        92.        48.     0.018    67.61   0.542s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     825.05   206.30        91.        -4.    -0.001   751.19   0.951s
Pb-212    954.72   238.73        90.       392.     0.145    12.37   1.069 
Pb-214    966.58   241.70        86.        58.     0.022    56.41   1.278s
Tl-208   1109.84   277.53        47.        17.     0.006   127.46   0.647s
Pb-214   1180.60   295.23        76.       151.     0.056    25.47   1.387s
Pb-212   1201.68   300.50        51.        49.     0.018    55.03   1.203 
Ac-228   1352.49   338.22        44.        92.     0.034    30.67   1.270 
Eu-152   1377.43   344.45        37.        13.     0.005   140.93   1.079 
Pb-214   1407.22   351.91        46.       249.     0.092    15.01   0.976 
Pa-234   2276.86   569.37        30.         2.     0.001   892.43   1.281s
Tl-208   2332.81   583.36        32.       164.     0.061    19.13   1.239 
Bi-214   2436.61   609.31        37.       168.     0.062    18.60   1.002s
Cs-137   2652.62   663.32        37.        -1.     0.000  1630.74   1.362s
Bi-212   2910.38   727.76        20.        40.     0.015    44.84   0.630s
Eu-152   3115.15   778.95        31.        -5.    -0.002   347.93   1.462s
Bi-212   3133.53   783.55        38.        -9.    -0.003   224.52   1.468s
Tl-208   3442.24   860.72         8.        32.     0.012    47.17   0.475s
Eu-154   3494.49   873.78        20.        -2.    -0.001   695.00   1.542s
Pa-234   3525.53   881.54        22.        -2.    -0.001   792.28   1.548 
Pa-234   3530.50   882.78        25.        -2.    -0.001   735.18   1.550 
Ac-228   3644.66   911.32        11.       112.     0.042    21.99   1.090s
Pa-234   3785.45   946.50        20.         3.     0.001   509.24   1.602 
Eu-152   3853.64   963.55        36.        -2.    -0.001  1092.98   1.617s
Ac-228   3876.31   969.21        10.        68.     0.025    29.12   1.072s
Eu-154   3987.17   996.92        30.        -6.    -0.002   261.97   1.643s
Eu-154   4021.96  1005.62        23.        -3.    -0.001   533.06   1.650s
Eu-152   4445.27  1111.41        25.         2.     0.001   596.58   1.736s
Bi-214   4480.57  1120.23        11.        52.     0.019    36.78   0.379s
Co-60    4690.44  1172.68        21.         6.     0.002   220.12   1.785s
Co-60    5333.70  1333.41        20.        -1.     0.000   999.65   1.908s
Eu-152   5632.29  1408.01        12.         5.     0.002   205.81   1.965s
K-40     5844.05  1460.91        18.       408.     0.151     9.83   2.038 
Bi-214   7061.15  1764.93         6.        33.     0.012    35.22   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4350E-01                                      5.12E+12             
911.20 7.422E-01  (  5.065E-02 1.10E+01 2.62E+01 G  
968.96 7.745E-01  (  8.392E-02 1.46E+01 1.59E+01 G  
338.32 7.032E-01  (  1.168E-01 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 6.880E-01     4.883E-01 4.61E+01 4.10E+00 XA 

177 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:39:49Page  5
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.4282E-02                                      1.58E+05             
59.54 5.428E-02 ?(  1.634E-01 1.86E+02 3.59E+01 G  

Bi-212   N   8.9519E-01                                      5.12E+12             
727.33 8.952E-01  (P 2.302E-01 2.24E+01 6.65E+00 G  
785.37-1.222E+00 & P 2.018E+00 1.12E+02 1.11E+00 G  
1620.74 0.000E+00 -   4.150E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.8135E-01                                      5.84E+05             
609.31 4.813E-01  (P 4.092E-02 9.30E+00 4.55E+01 G  
1120.29 7.046E-01 +   1.034E-01 1.84E+01 1.49E+01 G  
1764.49 6.199E-01 + P 1.113E-01 1.76E+01 1.53E+01 G  

Co-60    T   5.2209E-03                                      1.93E+03             
1332.49-3.025E-03 ?(  2.452E-02 5.00E+02 1.00E+02 G  
1173.23 1.348E-02 ?(  2.279E-02 1.10E+02 9.98E+01 G  

Cs-137   I  -1.7267E-03                                      1.10E+04             
661.66-1.727E-03 ?(  2.303E-02 8.15E+02 8.50E+01 G  

Eu-152   I   4.8165E-02                                      4.94E+03             
344.28 4.402E-02 ?(  4.706E-02 7.05E+01 2.66E+01 G  
121.78-6.983E-03 -   5.637E-02 4.93E+02 2.84E+01 G  
778.90-5.648E-02 -   1.561E-01 1.74E+02 1.30E+01 G  
964.08-1.964E-02 -   1.749E-01 5.46E+02 1.45E+01 G  
1112.08 3.631E-02 &(  1.742E-01 2.98E+02 1.34E+01 G  
1408.01 6.107E-02 ?(  9.383E-02 1.03E+02 2.09E+01 G  

Eu-154   I   1.2401E-02                                      3.14E+03             
873.18-2.576E-02 ?(  1.441E-01 3.47E+02 1.22E+01 G  
123.07 2.390E-02 &(  3.599E-02 9.49E+01 4.04E+01 G  
1274.43-5.874E-04 %   6.627E-02 6.86E+03 3.49E+01 G  
723.30 0.000E+00 -   2.394E-01 1.00E+03 2.00E+01 G  
1004.72-2.745E-02 +   1.172E-01 2.67E+02 1.79E+01 G  
996.25-1.097E-01 +   2.253E-01 1.31E+02 1.05E+01 G  

K-40     N   9.5486E+00                                      4.57E+11             
1460.82 9.549E+00  (P 2.303E-01 4.92E+00 1.06E+01 G  

Pa-234   N  -1.0055E-02                                      1.63E+12             
131.30-4.282E-02 &(  8.489E-02 1.24E+02 1.82E+01 G  
569.50 2.350E-02 +   1.702E-01 4.46E+02 9.30E+00 G  
946.00 3.412E-02  (  1.388E-01 2.55E+02 1.35E+01 G  
880.52-2.728E-02 +   1.747E-01 3.96E+02 1.05E+01 G  
883.24-3.456E-02 +   2.053E-01 3.68E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2764E-01                                      5.12E+12             
238.63 6.276E-01  (P 3.533E-02 6.18E+00 4.36E+01 G  
300.09 1.239E+00 + P 4.180E-01 2.75E+01 3.18E+00 G  

Pb-214   N   6.2416E-01                                      5.84E+05             
351.93 6.222E-01  (P 3.959E-02 7.50E+00 3.56E+01 G  
295.22 6.509E-01  (P 8.721E-02 1.27E+01 1.84E+01 G  
242.00 5.659E-01  (  2.084E-01 2.82E+01 7.27E+00 G  

Ra-226   N   8.3907E-01                                      5.84E+05             
186.21 8.391E-01  (  3.938E-01 3.38E+01 3.56E+00 G  

Th-234   N   5.9543E-01                                      1.63E+12             
63.30 7.289E-01 ?(  1.324E+00 1.13E+02 3.75E+00 G  
92.59 4.801E-01  (  4.671E-01 6.21E+01 4.34E+00 G  

Tl-208   N   2.4480E-01                                      5.12E+12             
583.19 2.448E-01  (P 1.957E-02 9.57E+00 8.50E+01 G  
277.37 1.929E-01 - P 1.849E-01 6.37E+01 6.60E+00 G  
860.53 4.362E-01 +   8.564E-02 2.36E+01 1.24E+01 G  

U-235    N   4.9562E-02                                      2.57E+11             
143.77 9.812E-02 &(  1.488E-01 9.50E+01 1.09E+01 G  
205.32-4.688E-02 -   2.872E-01 3.76E+02 5.02E+00 G  
163.36-9.092E-05 &   3.098E-01 2.07E+05 5.08E+00 G  
185.72 4.024E-02  (  2.956E-02 4.75E+01 5.70E+01 G  

Energy duplication    
93.35 6.914E-01     3.580E-01 3.44E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

179 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 16:39:49Page  7
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.40       141.         9.     0.003   371.29   5.428E-02   
U-235       93.35       132.        52.     0.019    68.74   6.914E-01   
Eu-152     121.41       119.        -3.    -0.001   986.52  -6.983E-03   
Eu-154     122.53        98.        15.     0.006   189.83   2.390E-02   
U-235      144.56       134.        18.     0.007   190.07   9.812E-02   
U-235      186.05       134.        37.     0.014    95.08   4.024E-02   
U-235      206.30        91.        -4.    -0.001   751.19  -4.688E-02   
Eu-152     344.45        37.        13.     0.005   140.93   4.402E-02   
Cs-137     663.32        37.        -1.     0.000  1630.74  -1.727E-03   
Eu-152     778.95        31.        -5.    -0.002   347.93  -5.648E-02   
Eu-154     873.78        20.        -2.    -0.001   695.00  -2.576E-02   
Eu-152     963.55        36.        -2.    -0.001  1092.98  -1.964E-02   
Eu-154     996.92        30.        -6.    -0.002   261.97  -1.097E-01   
Eu-154    1005.62        23.        -3.    -0.001   533.06  -2.745E-02   
Eu-152    1111.41        25.         2.     0.001   596.58   3.631E-02   
Co-60     1172.68        21.         6.     0.002   220.12   1.348E-02   
Co-60     1333.41        20.        -1.     0.000   999.65  -3.025E-03   
Eu-152    1408.01        12.         5.     0.002   205.81   6.107E-02   
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4350E-01    7.4350E-01   1.1813E-01    1.2980E-01  5.065E-02
Am-241 #A    5.4270E-02    5.4282E-02   2.0154E-01    2.0158E-01  1.634E-01
Bi-212       8.9519E-01    8.9519E-01   4.2772E-01    4.3017E-01  2.302E-01
Bi-214       4.8132E-01    4.8135E-01   9.3506E-02    9.5977E-02  4.092E-02
Co-60  #A    5.1292E-03    5.2209E-03   1.1492E-02    1.1495E-02  2.452E-02
Cs-137 #A   -1.7213E-03   -1.7267E-03   2.8158E-02    2.8158E-02  2.303E-02
Eu-152 #C    4.7833E-02    4.8165E-02   6.7877E-02    6.7917E-02  4.706E-02
Eu-154 #A    1.2267E-02    1.2401E-02   2.3541E-02    2.3549E-02  1.441E-01
K-40         9.5486E+00    9.5486E+00   9.7396E-01    1.0854E+00  2.303E-01
Pa-234  A   -1.0055E-02   -1.0055E-02   2.4843E-02    2.4969E-02  8.489E-02
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Pb-212       6.2764E-01    6.2764E-01   7.8496E-02    9.0684E-02  3.533E-02
Pb-214       6.2413E-01    6.2416E-01   9.5392E-02    9.9758E-02  3.959E-02
Ra-226       8.3902E-01    8.3907E-01   5.6727E-01    5.6929E-01  3.938E-01
Th-234  A    5.9543E-01    5.9543E-01   7.3980E-01    7.4194E-01  1.324E+00
Tl-208       2.4480E-01    2.4480E-01   4.8018E-02    5.0508E-02  1.957E-02
U-235  #A    4.9562E-02    4.9562E-02   4.7126E-02    4.7222E-02  1.488E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.2 to  2035.3 keV)     1.400E+01  pCi/g         
Total Decayed Activity (  883.2 to  2035.3 keV) 1.4004283E+01  pCi/g         

The library has energies which are not separable.
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Sample description                                             
243838-012, 196255                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422_009.An1

Acquisition information
Start time:                 4/22/2013 15:41:55
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/22/2013 16:10:38
Zero offset:          -0.087 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.040E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3000E+02) = 

8.1900E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1345

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.40        9. 185.64   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.32       16. 113.00   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.75       71.  24.40   0.83  2.756E-02
77.04      150.  12.61   0.83  2.930E-02
92.51       27.  62.12   0.84  3.899E-02    92.59   4.343  4.801E-01 Th234 

93.35   5.760  3.585E-01 U235  
93.06       52.  34.37   0.84  3.937E-02    93.35   4.100  9.713E-01 Ac228 

93.35   5.760  6.914E-01 U235  
93.27       37.  46.14   0.84  3.937E-02    93.35   4.100  6.880E-01 Ac228 

93.35   5.760  4.897E-01 U235  
109.89       14.  82.56   0.49  4.575E-02
122.53       15.  94.91   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
144.56       18.  95.03   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.812E-02 U235  
186.02       48.  33.80   0.54  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.391E-01 Ra226 
185.72  57.000  5.228E-02 U235  

186.05       37.  47.54   0.93  4.855E-02   185.72  57.000  4.024E-02 U235  
186.21   3.555  6.458E-01 Ra226 

238.73      397.   6.18   1.07  4.347E-02   238.63  43.600  6.276E-01 Pb212 
241.70       58.  28.21   1.28  4.315E-02   242.00   7.268  5.659E-01 Pb214 
277.53       17.  63.73   0.65  3.983E-02   277.37   6.600  1.929E-01 Tl208 
295.23      154.  12.74   1.39  3.829E-02   295.22  18.414  6.509E-01 Pb214 
300.50       49.  27.52   1.20  3.789E-02   300.09   3.180  1.239E+00 Pb212 
338.22       92.  15.34   1.27  3.500E-02   338.32  11.400  7.032E-01 Ac228 
344.45       13.  70.46   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.91      253.   7.50   0.98  3.408E-02   351.93  35.600  6.222E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.37        2. 446.22   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.36      168.   9.57   1.24  2.394E-02   583.19  85.000  2.448E-01 Tl208 
609.31      175.   9.30   1.00  2.322E-02   609.31  45.490  4.813E-01 Bi214 
727.76       43.  22.42   0.63  2.050E-02   727.33   6.650  8.952E-01 Bi212 
860.72       32.  23.58   0.47  1.823E-02   860.53  12.400  4.362E-01 Tl208 
911.32      112.  10.99   1.09  1.750E-02   911.20  26.200  7.422E-01 Ac228 
946.50        3. 254.62   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.21       68.  14.56   1.07  1.675E-02   968.96  15.900  7.745E-01 Ac228 

1111.41        2. 298.29   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.23       52.  18.39   0.38  1.507E-02  1120.29  14.910  7.046E-01 Bi214 
1172.68        6. 110.06   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.01        5. 102.91   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.91      408.   4.92   2.04  1.229E-02  1460.82  10.550  9.549E+00 K40   
1764.93       33.  17.61   2.22  1.048E-02  1764.49  15.310  6.199E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.39    74.81       123.        55. 1.995E+03   63.09   0.648  -        
308.54    77.10       133.       122. 4.157E+03   33.44   0.711  -        
439.62   109.89        64.        14. 3.082E+02  165.12   0.491 U-235    c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.80    59.40       141.         9.     0.003   371.29   0.812s
Th-234    253.46    63.32       156.        16.     0.006   226.01   0.816s
Th-234    370.46    92.59       125.        27.     0.010   124.25   0.844D
Ac-228    373.51    93.35       124.        37.     0.014    92.29   0.845D
U-235     373.51    93.35       132.        52.     0.019    68.74   0.845D
Eu-152    485.67   121.41       119.        -3.    -0.001   986.52   0.872s
Eu-154    490.14   122.53        98.        15.     0.006   189.83   0.873s
Pa-234    531.61   132.90       118.       -13.    -0.005   247.07   0.881s
U-235     578.22   144.56       134.        18.     0.007   190.07   0.893s
U-235     744.09   186.05       134.        37.     0.014    95.08   0.932s
Ra-226    743.96   186.02        92.        48.     0.018    67.61   0.542s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     825.05   206.30        91.        -4.    -0.001   751.19   0.951s
Pb-212    954.72   238.73        90.       392.     0.145    12.37   1.069 
Pb-214    966.58   241.70        86.        58.     0.022    56.41   1.278s
Tl-208   1109.84   277.53        47.        17.     0.006   127.46   0.647s
Pb-214   1180.60   295.23        76.       151.     0.056    25.47   1.387s
Pb-212   1201.68   300.50        51.        49.     0.018    55.03   1.203 
Ac-228   1352.49   338.22        44.        92.     0.034    30.67   1.270 
Eu-152   1377.43   344.45        37.        13.     0.005   140.93   1.079 
Pb-214   1407.22   351.91        46.       249.     0.092    15.01   0.976 
Pa-234   2276.86   569.37        30.         2.     0.001   892.43   1.281s
Tl-208   2332.81   583.36        32.       164.     0.061    19.13   1.239 
Bi-214   2436.61   609.31        37.       168.     0.062    18.60   1.002s
Cs-137   2652.62   663.32        37.        -1.     0.000  1630.74   1.362s
Bi-212   2910.38   727.76        20.        40.     0.015    44.84   0.630s
Eu-152   3115.15   778.95        31.        -5.    -0.002   347.93   1.462s
Bi-212   3133.53   783.55        38.        -9.    -0.003   224.52   1.468s
Tl-208   3442.24   860.72         8.        32.     0.012    47.17   0.475s
Eu-154   3494.49   873.78        20.        -2.    -0.001   695.00   1.542s
Pa-234   3525.53   881.54        22.        -2.    -0.001   792.28   1.548 
Pa-234   3530.50   882.78        25.        -2.    -0.001   735.18   1.550 
Ac-228   3644.66   911.32        11.       112.     0.042    21.99   1.090s
Pa-234   3785.45   946.50        20.         3.     0.001   509.24   1.602 
Eu-152   3853.64   963.55        36.        -2.    -0.001  1092.98   1.617s
Ac-228   3876.31   969.21        10.        68.     0.025    29.12   1.072s
Eu-154   3987.17   996.92        30.        -6.    -0.002   261.97   1.643s
Eu-154   4021.96  1005.62        23.        -3.    -0.001   533.06   1.650s
Eu-152   4445.27  1111.41        25.         2.     0.001   596.58   1.736s
Bi-214   4480.57  1120.23        11.        52.     0.019    36.78   0.379s
Co-60    4690.44  1172.68        21.         6.     0.002   220.12   1.785s
Co-60    5333.70  1333.41        20.        -1.     0.000   999.65   1.908s
Eu-152   5632.29  1408.01        12.         5.     0.002   205.81   1.965s
K-40     5844.05  1460.91        18.       408.     0.151     9.83   2.038 
Bi-214   7061.15  1764.93         6.        33.     0.012    35.22   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4350E-01                                      5.12E+12             
911.20 7.422E-01  (  5.065E-02 1.10E+01 2.62E+01 G  
968.96 7.745E-01  (  8.392E-02 1.46E+01 1.59E+01 G  
338.32 7.032E-01  (  1.168E-01 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 6.880E-01     4.883E-01 4.61E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.4282E-02                                      1.58E+05             
59.54 5.428E-02 ?(  1.634E-01 1.86E+02 3.59E+01 G  

Bi-212   N   8.9519E-01                                      5.12E+12             
727.33 8.952E-01  (P 2.302E-01 2.24E+01 6.65E+00 G  
785.37-1.222E+00 & P 2.018E+00 1.12E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.150E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.8135E-01                                      5.84E+05             
609.31 4.813E-01  (P 4.092E-02 9.30E+00 4.55E+01 G  

1120.29 7.046E-01 +   1.034E-01 1.84E+01 1.49E+01 G  
1764.49 6.199E-01 + P 1.113E-01 1.76E+01 1.53E+01 G  

Co-60    T   5.2209E-03                                      1.93E+03             
1332.49-3.025E-03 ?(  2.452E-02 5.00E+02 1.00E+02 G  
1173.23 1.348E-02 ?(  2.279E-02 1.10E+02 9.98E+01 G  

Cs-137   I  -1.7267E-03                                      1.10E+04             
661.66-1.727E-03 ?(  2.303E-02 8.15E+02 8.50E+01 G  

Eu-152   I   4.8165E-02                                      4.94E+03             
344.28 4.402E-02 ?(  4.706E-02 7.05E+01 2.66E+01 G  
121.78-6.983E-03 -   5.637E-02 4.93E+02 2.84E+01 G  
778.90-5.648E-02 -   1.561E-01 1.74E+02 1.30E+01 G  
964.08-1.964E-02 -   1.749E-01 5.46E+02 1.45E+01 G  

1112.08 3.631E-02 &(  1.742E-01 2.98E+02 1.34E+01 G  
1408.01 6.107E-02 ?(  9.383E-02 1.03E+02 2.09E+01 G  

Eu-154   I   1.2401E-02                                      3.14E+03             
873.18-2.576E-02 ?(  1.441E-01 3.47E+02 1.22E+01 G  
123.07 2.390E-02 &(  3.599E-02 9.49E+01 4.04E+01 G  

1274.43-5.874E-04 %   6.627E-02 6.86E+03 3.49E+01 G  
723.30 0.000E+00 -   2.394E-01 1.00E+03 2.00E+01 G  

1004.72-2.745E-02 +   1.172E-01 2.67E+02 1.79E+01 G  
996.25-1.097E-01 +   2.253E-01 1.31E+02 1.05E+01 G  

K-40     N   9.5486E+00                                      4.57E+11             
1460.82 9.549E+00  (P 2.303E-01 4.92E+00 1.06E+01 G  

Pa-234   N  -1.0055E-02                                      1.63E+12             
131.30-4.282E-02 &(  8.489E-02 1.24E+02 1.82E+01 G  
569.50 2.350E-02 +   1.702E-01 4.46E+02 9.30E+00 G  
946.00 3.412E-02  (  1.388E-01 2.55E+02 1.35E+01 G  
880.52-2.728E-02 +   1.747E-01 3.96E+02 1.05E+01 G  
883.24-3.456E-02 +   2.053E-01 3.68E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2764E-01                                      5.12E+12             
238.63 6.276E-01  (P 3.533E-02 6.18E+00 4.36E+01 G  
300.09 1.239E+00 + P 4.180E-01 2.75E+01 3.18E+00 G  

Pb-214   N   6.2416E-01                                      5.84E+05             
351.93 6.222E-01  (P 3.959E-02 7.50E+00 3.56E+01 G  
295.22 6.509E-01  (P 8.721E-02 1.27E+01 1.84E+01 G  
242.00 5.659E-01  (  2.084E-01 2.82E+01 7.27E+00 G  

Ra-226   N   8.3907E-01                                      5.84E+05             
186.21 8.391E-01  (  3.938E-01 3.38E+01 3.56E+00 G  

Th-234   N   5.9543E-01                                      1.63E+12             
63.30 7.289E-01 ?(  1.324E+00 1.13E+02 3.75E+00 G  
92.59 4.801E-01  (  4.671E-01 6.21E+01 4.34E+00 G  

Tl-208   N   2.4480E-01                                      5.12E+12             
583.19 2.448E-01  (P 1.957E-02 9.57E+00 8.50E+01 G  
277.37 1.929E-01 - P 1.849E-01 6.37E+01 6.60E+00 G  
860.53 4.362E-01 +   8.564E-02 2.36E+01 1.24E+01 G  

U-235    N   4.9562E-02                                      2.57E+11             
143.77 9.812E-02 &(  1.488E-01 9.50E+01 1.09E+01 G  
205.32-4.688E-02 -   2.872E-01 3.76E+02 5.02E+00 G  
163.36-9.092E-05 &   3.098E-01 2.07E+05 5.08E+00 G  
185.72 4.024E-02  (  2.956E-02 4.75E+01 5.70E+01 G  

Energy duplication    
93.35 6.914E-01     3.580E-01 3.44E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.40       141.         9.     0.003   371.29   5.428E-02   
U-235       93.35       132.        52.     0.019    68.74   6.914E-01   
Eu-152     121.41       119.        -3.    -0.001   986.52  -6.983E-03   
Eu-154     122.53        98.        15.     0.006   189.83   2.390E-02   
U-235      144.56       134.        18.     0.007   190.07   9.812E-02   
U-235      186.05       134.        37.     0.014    95.08   4.024E-02   
U-235      206.30        91.        -4.    -0.001   751.19  -4.688E-02   
Eu-152     344.45        37.        13.     0.005   140.93   4.402E-02   
Cs-137     663.32        37.        -1.     0.000  1630.74  -1.727E-03   
Eu-152     778.95        31.        -5.    -0.002   347.93  -5.648E-02   
Eu-154     873.78        20.        -2.    -0.001   695.00  -2.576E-02   
Eu-152     963.55        36.        -2.    -0.001  1092.98  -1.964E-02   
Eu-154     996.92        30.        -6.    -0.002   261.97  -1.097E-01   
Eu-154    1005.62        23.        -3.    -0.001   533.06  -2.745E-02   
Eu-152    1111.41        25.         2.     0.001   596.58   3.631E-02   
Co-60     1172.68        21.         6.     0.002   220.12   1.348E-02   
Co-60     1333.41        20.        -1.     0.000   999.65  -3.025E-03   
Eu-152    1408.01        12.         5.     0.002   205.81   6.107E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4350E-01    7.4350E-01   1.1813E-01    1.2980E-01  5.065E-02
Am-241 #A    5.4270E-02    5.4282E-02   2.0154E-01    2.0158E-01  1.634E-01
Bi-212       8.9519E-01    8.9519E-01   4.2772E-01    4.3017E-01  2.302E-01
Bi-214       4.8132E-01    4.8135E-01   9.3506E-02    9.5977E-02  4.092E-02
Co-60  #A    5.1292E-03    5.2209E-03   1.1492E-02    1.1495E-02  2.452E-02
Cs-137 #A   -1.7213E-03   -1.7267E-03   2.8158E-02    2.8158E-02  2.303E-02
Eu-152 #C    4.7833E-02    4.8165E-02   6.7877E-02    6.7917E-02  4.706E-02
Eu-154 #A    1.2267E-02    1.2401E-02   2.3541E-02    2.3549E-02  1.441E-01
K-40         9.5486E+00    9.5486E+00   9.7396E-01    1.0854E+00  2.303E-01
Pa-234  A   -1.0055E-02   -1.0055E-02   2.4843E-02    2.4969E-02  8.489E-02
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Pb-212       6.2764E-01    6.2764E-01   7.8496E-02    9.0684E-02  3.533E-02
Pb-214       6.2413E-01    6.2416E-01   9.5392E-02    9.9758E-02  3.959E-02
Ra-226       8.3902E-01    8.3907E-01   5.6727E-01    5.6929E-01  3.938E-01
Th-234  A    5.9543E-01    5.9543E-01   7.3980E-01    7.4194E-01  1.324E+00
Tl-208       2.4480E-01    2.4480E-01   4.8018E-02    5.0508E-02  1.957E-02
U-235  #A    4.9562E-02    4.9562E-02   4.7126E-02    4.7222E-02  1.488E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.2 to  2035.3 keV)     1.400E+01  pCi/g         
Total Decayed Activity (  883.2 to  2035.3 keV) 1.4004283E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Sampled:         03/04/13 10:02                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243838-005                    Prepared:        03/14/13 11:04                
Lab ID:          QC680371                      Analyzed:        04/22/13 14:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   331 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0872 U     0.193        0.0318 U        0.163       0.132           0.9    NC   40  NC     1   

Bismuth-212                       0.919        0.445        0.525           0.405       0.282                  54.6 40  0.464  1   

Bismuth-214                       0.403        0.0863       0.534           0.100       0.0400                 27.9 40  0.701  1   

Cesium-137                        0 U          0.00960     -0.00273 U       0.0283      0.0231          0.07   NC   40  NC     1   

Cobalt-60                         0.00766 U    0.0209       0.0000644 U     0.000255    0.0226          0.03   NC   40  NC     1   

Europium-152                      0.0536       0.0581       0.0316 U        0.0452      0.0597          0.1    NC   40  NC     1   

Europium-154                      0.00354 U    0.177        0.0418 U        0.0913      0.141           0.2    NC   40  NC     1   

Lead-212                          0.632        0.102        0.588           0.0988      0.0449                 7.24 40  0.220  1   

Lead-214                          0.603        0.103        0.562           0.114       0.0489                 6.94 40  0.187  1   

Potassium-40                     12.8          1.34        13.8             1.40        0.336                  7.45 40  0.361  1   

Protactinium-234                  0.00587 U    0.0135       0.0565 U        0.0600      0.106                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.403        0.0863       0.534           0.100       0.0400          0.2    27.9 40  0.701  1   

Thallium-208                      0.239        0.0511       0.196           0.0471      0.0206                 19.9 40  0.439  1   

Thorium-232 (By Actinium-228)     0.762        0.143        0.753           0.159       0.0631          0.9    1.21 40  0.0304 1   

Thorium-234                       0.786 U      0.562        0.273 U         1.24        1.01                   NC   40  NC     1   

Uranium-235                       0.0519 U     0.0356       0.138 U         0.189       0.155           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243838 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513161710007.1                                                          Seqnum        : 1513161710009.3                                                         

File          : 2_20130422_007                                                           File          : 2_20130422_009                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243838-005                                                               Lab ID        : QC680371                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196255                                                                   Batch         : 196255                                                                  

Time          : 22-APR-2013 12:15                                                        Time          : 22-APR-2013 14:53                                                       

Sample Amount : 331 g                                                                    Sample Amount : 331 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.26 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14                                Cal           : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.08723   0.1546    0.9    .19274         .19285         0.03185     0.1324   0.9   .16296        .16298             40          1    u     

Bismuth-212                      0.9191     0.2280           .44202         .44452         0.5250      0.2822         .40414        .40503        55   40   0.464  1    u     

Bismuth-214                      0.4032     0.04358          .08438         .086349        0.5341      0.03998        .097243       .10023        28   40   0.701  1    u     

Cesium-137                       0          0.02541   0.07   .0095958       .0095958       -0.002733   0.02307  0.07  .028312       .028312            40          1    u     

Cobalt-60                        0.007661   0.02139   0.03   .020858        .020861        0.00006442  0.02262  0.03  .00025461     .00025463          40          1    u     

Europium-152                     0.05359    0.05136   0.1    .057982        .058063        0.03157     0.05968  0.1   .045175       .045211            40          1    u     

Europium-154                     0.003542   0.1453    0.2    .17695         .17695         0.04183     0.1408   0.2   .091289       .091315            40          1    u     

Lead-212                         0.6323     0.04323          .087622        .10204         0.5881      0.04490        .086031       .098828       7    40   0.220  1    u     

Lead-214                         0.6027     0.04434          .096986        .10262         0.5623      0.04891        .10976        .11414        7    40   0.187  1    u     

Potassium-40                     12.82      0.3335           1.1795         1.3441         13.81       0.3361         1.2213        1.4049        7    40   0.361  1    u     

Protactinium-234                 0.005868   0.08352          .013444        .013523        0.05646     0.1060         .058346       .060015            40          1    u     

Radium-226 (By Bismuth-214)      0.4032     0.04358   0.2    .08438         .086349        0.5341      0.03998  0.2   .097243       .10023        28   40   0.701  1    u     

Thallium-208                     0.2389     0.01815          .048735        .051117        0.1957      0.02061        .045395       .04712        20   40   0.439  1    u     

Thorium-232 (By Actinium-228)    0.7619     0.05514   0.9    .13137         .1425          0.7528      0.06307  0.9   .14979        .15942        1    40   0.030  1    u     

Thorium-234                      0.7863     1.220            .5566          .56155         0.2730      1.007          1.2413        1.2415             40          1    u     

Uranium-235                      0.05189    0.1656    0.18   .035419        .035576        0.1379      0.1546   0.18  .18879        .189               40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-12DUP       
Sample Description: QC680371, 196255, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_009
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:02            Live Time: 2700   sec

Acquisition Time: 4/22/2013 14:53:07        Real Time: 2704   sec
Analysis Time: 4/22/2013 15:38           Dead Time: 0.14   %

Analysis Quantity: 3.310E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.528E-01      1.498E-01      1.594E-01      6.307E-02
Am-241    #AB    3.185E-02      1.630E-01      1.630E-01      1.324E-01
Bi-212    #      5.250E-01      4.041E-01      4.050E-01      2.822E-01
Bi-214           5.341E-01      9.724E-02      1.002E-01      3.998E-02
Co-60     #AB    6.442E-05      2.546E-04      2.546E-04      2.262E-02
Cs-137    #AB   -2.733E-03      2.831E-02      2.831E-02      2.307E-02
Eu-152    #AB    3.157E-02      4.517E-02      4.521E-02      5.968E-02
Eu-154    #AB    4.183E-02      9.129E-02      9.131E-02      1.408E-01
K-40             1.381E+01      1.221E+00      1.405E+00      3.361E-01
Pa-234    #AB    5.646E-02      5.835E-02      6.002E-02      1.060E-01
Pb-212           5.881E-01      8.603E-02      9.883E-02      4.490E-02
Pb-214           5.623E-01      1.098E-01      1.141E-01      4.891E-02
Ra-226    #      6.901E-01      6.350E-01      6.367E-01      4.904E-01
Th-234    #AB    2.730E-01      1.241E+00      1.242E+00      1.007E+00
Tl-208           1.957E-01      4.539E-02      4.712E-02      2.061E-02
U-235     #AB    1.379E-01      1.888E-01      1.890E-01      1.546E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.823E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_009.An1               

Sample description                                             
QC680371, 196255, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130422_009.An1

Acquisition information
Start time:                 4/22/2013 14:53:07
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3100E+02) = 

8.1653E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1368

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55        6. 255.87   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.28        6. 227.31   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.730E-01 Th234 
74.84       87.  22.32   0.87  2.840E-02
77.41      162.  12.01   0.88  3.032E-02
93.34       54.  35.37   0.73  3.989E-02    93.35   4.100  9.909E-01 Ac228 

93.35   5.760  7.053E-01 U235  
93.35   5.760  7.053E-01 U235  

120.54       20.  71.93   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.23       19.  91.33   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.061E-01 U235  
147.68       10.  77.81   0.40  5.016E-02
163.62       18.  93.98   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.164E-01 U235  
185.76       39.  45.53   0.98  4.819E-02   185.72  57.000  4.347E-02 U235  

186.21   3.555  6.977E-01 Ra226 
185.72  57.000  4.347E-02 U235  

185.83       39.  46.01   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.901E-01 Ra226 

206.08       10. 158.08   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.277E-01 U235  

238.79      372.   7.20   1.02  4.316E-02   238.63  43.600  5.881E-01 Pb212 
241.72       66.  26.67   0.48  4.285E-02   242.00   7.268  6.364E-01 Pb214 
277.17       17.  77.43   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.24      140.  13.81   1.04  3.813E-02   295.22  18.414  5.813E-01 Pb214 
300.09       30.  40.89   1.08  3.774E-02   300.09   3.180  7.468E-01 Pb212 
338.29       93.  17.51   0.59  3.494E-02   338.32  11.400  7.047E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90      221.   9.50   1.32  3.404E-02   351.93  35.600  5.373E-01 Pb214 
569.39        8. 101.84   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.38      133.  11.60   1.44  2.416E-02   583.19  85.000  1.957E-01 Tl208 
609.51      196.   8.74   1.36  2.345E-02   609.31  45.490  5.341E-01 Bi214 
727.63       24.  38.49   1.42  2.078E-02   727.33   6.650  5.250E-01 Bi212 
861.21       45.  25.54   0.79  1.851E-02   860.53  12.400  5.876E-01 Tl208 
872.56        3. 190.74   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.04       12.  51.67   1.53  1.818E-02   883.24   9.700  2.137E-01 Pa234 
911.46      119.  11.51   1.77  1.779E-02   911.20  26.200  7.696E-01 Ac228 
946.09        5. 161.20   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.30       72.  21.47   1.70  1.704E-02   968.96  15.900  8.005E-01 Ac228 
995.62        2. 343.46   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1003.94        6. 125.56   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.17       54.  16.10   0.33  1.535E-02  1120.29  14.910  7.200E-01 Bi214 
1172.97        3. 282.72   1.71  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.78        5. 142.88   1.76  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.94        6.  71.54   1.83  1.291E-02  1408.01  20.850  6.536E-02 Eu152 
1460.87      628.   4.23   1.89  1.254E-02  1460.82  10.550  1.393E+01 K40   
1618.30        1. 349.00   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       24.  21.25   1.98  1.069E-02  1764.49  15.310  4.405E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.86       158.        84. 2.944E+03   49.73   0.649  -      s 
308.85    77.43       120.       135. 4.456E+03   29.12   0.849  -        
589.58   147.68        38.        10. 2.093E+02  155.62   0.398  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.39    59.55       105.         6.     0.002   511.73   0.860s
Th-234    248.30    62.28       100.         6.     0.002   454.63   0.864s
Th-234    361.39    90.58       164.        -2.    -0.001  1679.48   0.891s
Ac-228    372.48    93.35       127.        54.     0.020    70.73   0.735D
U-235     372.48    93.35       174.        43.     0.016    92.45   0.892D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    481.15   120.54        95.        20.     0.007   143.87   0.919s
Eu-154    490.52   122.89       166.       -17.    -0.006   225.83   0.920s
Pa-234    528.24   132.33       184.       -16.    -0.006   244.41   0.928s
U-235     575.82   144.23       145.        19.     0.007   182.66   0.939s
U-235     653.32   163.62       135.        18.     0.007   187.97   0.958s
U-235     741.79   185.76       142.        39.     0.015    91.07   0.978s
Ra-226    742.09   185.83       142.        39.     0.014    92.01   0.979s
U-235     823.00   206.08       116.        10.     0.004   316.16   0.996s
Pb-212    953.76   238.79       144.       366.     0.136    14.40   1.023 
Pb-214    965.46   241.72       115.        66.     0.024    53.35   0.475s
Tl-208   1107.17   277.17        77.        17.     0.006   154.85   1.060 
Pb-214   1179.41   295.24        83.       135.     0.050    27.63   1.043 
Pb-212   1198.77   300.09        66.        30.     0.011    81.79   1.080s
Ac-228   1351.46   338.28        66.        85.     0.032    34.50   1.114s
Eu-152   1375.18   344.21        60.        -3.    -0.001   830.43   1.119s
Pb-214   1405.90   351.90        71.       215.     0.080    19.00   1.320 
Pa-234   2275.58   569.39        26.         8.     0.003   203.68   1.303s
Tl-208   2331.55   583.38        36.       133.     0.049    23.20   1.435 
Bi-214   2436.03   609.51        37.       188.     0.070    17.48   1.358 
Cs-137   2644.25   661.56        38.        -2.    -0.001  1035.77   1.373 
Eu-154   2890.47   723.12        43.        -3.    -0.001   601.79   1.419s
Bi-212   2908.51   727.63        31.        24.     0.009    76.98   1.422 
Tl-208   3442.99   861.21        22.        45.     0.017    51.07   0.790s
Eu-154   3488.37   872.56        19.         3.     0.001   381.48   1.523s
Pa-234   3518.53   880.09        31.        -5.    -0.002   358.45   1.528s
Pa-234   3530.32   883.04        14.        12.     0.005   103.34   1.530s
Ac-228   3644.05   911.46        17.       119.     0.044    23.03   1.771 
Pa-234   3782.65   946.09        28.         5.     0.002   322.40   1.571s
Eu-152   3851.06   963.19        48.       -11.    -0.004   193.62   1.583s
Ac-228   3875.51   969.30        40.        72.     0.027    42.94   1.696s
Eu-154   3980.85   995.62        23.         2.     0.001   686.92   1.603s
Eu-154   4014.18  1003.94        29.         6.     0.002   251.11   1.608s
Eu-152   4438.10  1109.85        26.        -1.    -0.001  1029.08   1.674s
Bi-214   4479.38  1120.17        10.        54.     0.020    32.20   0.328s
Co-60    4690.78  1172.97        24.         3.     0.001   565.44   1.709s
Eu-154   5098.40  1274.78        20.         5.     0.002   285.76   1.764s
Co-60    5331.13  1332.90        18.        -2.    -0.001   552.30   1.794s
Eu-152   5635.68  1408.94         6.         6.     0.002   143.09   1.831s
K-40     5843.75  1460.89        40.       604.     0.224     8.57   1.890 
Bi-212   6474.31  1618.30        11.         1.     0.001   698.01   1.926s
Bi-214   7059.40  1764.31         9.        24.     0.009    42.49   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5275E-01                                      5.12E+12             
911.20 7.696E-01  (  6.307E-02 1.15E+01 2.62E+01 G  
968.96 8.005E-01 @(  1.651E-01 2.15E+01 1.59E+01 G  
338.32 6.475E-01 ?(  1.433E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 9.909E-01     4.862E-01 3.54E+01 4.10E+00 XA 

Am-241   I   3.1845E-02                                      1.58E+05             
59.54 3.185E-02 ?(  1.324E-01 2.56E+02 3.59E+01 G  

Bi-212   N   5.2498E-01                                      5.12E+12             
727.33 5.250E-01 ?(  2.822E-01 3.85E+01 6.65E+00 G  
785.37 0.000E+00 -   2.291E+00 1.00E+03 1.11E+00 G  

1620.74 2.439E-01 -   1.361E+00 3.49E+02 1.51E+00 G  

Bi-214   N   5.3406E-01                                      5.84E+05             
609.31 5.341E-01  (P 3.998E-02 8.74E+00 4.55E+01 G  

1120.29 7.200E-01 + P 9.488E-02 1.61E+01 1.49E+01 G  
1764.49 4.405E-01 - P 1.268E-01 2.12E+01 1.53E+01 G  

Co-60    T   6.4424E-05                                      1.93E+03             
1332.49-5.124E-03 ?(  2.262E-02 2.76E+02 1.00E+02 G  
1173.23 5.259E-03 ?(  2.388E-02 2.83E+02 9.98E+01 G  

Cs-137   I  -2.7334E-03                                      1.10E+04             
661.66-2.733E-03  (  2.307E-02 5.18E+02 8.50E+01 G  

Eu-152   I   3.1572E-02                                      4.94E+03             
344.28-8.821E-03 &(  5.968E-02 4.15E+02 2.66E+01 G  
121.78 4.458E-02 ?(  5.024E-02 7.19E+01 2.84E+01 G  
778.90 0.000E+00 -   1.969E-01 1.00E+03 1.30E+01 G  
964.08-1.310E-01 +   1.982E-01 9.68E+01 1.45E+01 G  

1112.08-2.080E-02 +   1.739E-01 5.15E+02 1.34E+01 G  
1408.01 6.536E-02 ?(  6.267E-02 7.15E+01 2.09E+01 G  

Eu-154   I   4.1828E-02                                      3.14E+03             
873.18 4.672E-02 ?(  1.408E-01 1.91E+02 1.22E+01 G  
123.07-2.574E-02 +   4.674E-02 1.13E+02 4.04E+01 G  

1274.43 2.961E-02 &(  6.598E-02 1.43E+02 3.49E+01 G  
723.30-2.285E-02 +   1.113E-01 3.01E+02 2.00E+01 G  

1004.72 6.625E-02 ?(  1.301E-01 1.26E+02 1.79E+01 G  
996.25 3.524E-02 &(  1.952E-01 3.43E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3814E+01                                      4.57E+11             
1460.82 1.381E+01  (P 3.361E-01 4.28E+00 1.06E+01 G  

Pa-234   N   5.6463E-02                                      1.63E+12             
131.30-5.380E-02 ?(  1.060E-01 1.22E+02 1.82E+01 G  
569.50 1.000E-01  (  1.568E-01 1.02E+02 9.30E+00 G  
946.00 6.212E-02 ?(  1.582E-01 1.61E+02 1.35E+01 G  
880.52-7.170E-02 +   2.043E-01 1.79E+02 1.05E+01 G  
883.24 2.137E-01 ?(  1.521E-01 5.17E+01 9.70E+00 G  

Pb-212   N   5.8811E-01                                      5.12E+12             
238.63 5.881E-01  (P 4.490E-02 7.20E+00 4.36E+01 G  
300.09 7.468E-01 + P 4.780E-01 4.09E+01 3.18E+00 G  

Pb-214   N   5.6228E-01                                      5.84E+05             
351.93 5.373E-01  (P 4.891E-02 9.50E+00 3.56E+01 G  
295.22 5.813E-01  (P 9.145E-02 1.38E+01 1.84E+01 G  
242.00 6.364E-01  (P 2.431E-01 2.67E+01 7.27E+00 G  

Ra-226   N   6.9008E-01                                      5.84E+05             
186.21 6.901E-01  (  4.904E-01 4.60E+01 3.56E+00 G  

Th-234   N   2.7303E-01                                      1.63E+12             
63.30 2.730E-01 ?(  1.007E+00 2.27E+02 3.75E+00 G  
92.59-3.813E-02 -   5.258E-01 8.40E+02 4.34E+00 G  

Tl-208   N   1.9570E-01                                      5.12E+12             
583.19 1.957E-01  (  2.061E-02 1.16E+01 8.50E+01 G  
277.37 1.957E-01  (  2.370E-01 7.74E+01 6.60E+00 G  
860.53 5.876E-01 +   1.453E-01 2.55E+01 1.24E+01 G  

U-235    N   1.3791E-01                                      2.57E+11             
143.77 1.061E-01 ?(  1.546E-01 9.13E+01 1.09E+01 G  
205.32 1.277E-01 @(  3.259E-01 1.58E+02 5.02E+00 G  
163.36 2.164E-01  (  3.244E-01 9.40E+01 5.08E+00 G  
185.72 4.347E-02 -   3.056E-02 4.55E+01 5.70E+01 G  

Energy duplication    
93.35 5.627E-01     4.044E-01 4.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.55       105.         6.     0.002   511.73   3.185E-02   
Th-234      62.28       100.         6.     0.002   454.63   2.730E-01   
Th-234      90.58       164.        -2.    -0.001  1679.48  -3.813E-02   
U-235       93.35       174.        43.     0.016    92.45   5.627E-01   
Eu-152     120.54        95.        20.     0.007   143.87   4.458E-02   
Eu-154     122.89       166.       -17.    -0.006   225.83  -2.574E-02   
Pa-234     132.33       184.       -16.    -0.006   244.41  -5.380E-02   
U-235      144.23       145.        19.     0.007   182.66   1.061E-01   
U-235      163.62       135.        18.     0.007   187.97   2.164E-01   
U-235      185.76       142.        39.     0.015    91.07   4.347E-02   
Ra-226     185.83       142.        39.     0.014    92.01   6.901E-01   
U-235      206.08       116.        10.     0.004   316.16   1.277E-01   
Eu-152     344.21        60.        -3.    -0.001   830.43  -8.821E-03   
Pa-234     569.39        26.         8.     0.003   203.68   1.000E-01   
Cs-137     661.56        38.        -2.    -0.001  1035.77  -2.733E-03   
Eu-154     723.12        43.        -3.    -0.001   601.79  -2.285E-02   
Eu-154     872.56        19.         3.     0.001   381.48   4.672E-02   
Pa-234     880.09        31.        -5.    -0.002   358.45  -7.170E-02   
Pa-234     883.04        14.        12.     0.005   103.34   2.137E-01   
Pa-234     946.09        28.         5.     0.002   322.40   6.212E-02   
Eu-152     963.19        48.       -11.    -0.004   193.62  -1.310E-01   
Eu-154     995.62        23.         2.     0.001   686.92   3.524E-02   
Eu-154    1003.94        29.         6.     0.002   251.11   6.625E-02   
Eu-152    1109.85        26.        -1.    -0.001  1029.08  -2.080E-02   
Co-60     1172.97        24.         3.     0.001   565.44   5.259E-03   
Eu-154    1274.78        20.         5.     0.002   285.76   2.961E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1332.90        18.        -2.    -0.001   552.30  -5.124E-03   
Eu-152    1408.94         6.         6.     0.002   143.09   6.536E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5275E-01    7.5275E-01   1.4979E-01    1.5942E-01  6.307E-02
Am-241 #A    3.1838E-02    3.1845E-02   1.6296E-01    1.6298E-01  1.324E-01
Bi-212 #     5.2498E-01    5.2498E-01   4.0414E-01    4.0503E-01  2.822E-01
Bi-214       5.3403E-01    5.3406E-01   9.7243E-02    1.0023E-01  3.998E-02
Co-60  #A    6.3293E-05    6.4424E-05   2.5461E-04    2.5463E-04  2.262E-02
Cs-137 #A   -2.7250E-03   -2.7334E-03   2.8312E-02    2.8312E-02  2.307E-02
Eu-152 #A    3.1355E-02    3.1572E-02   4.5175E-02    4.5211E-02  5.968E-02
Eu-154 #A    4.1377E-02    4.1828E-02   9.1289E-02    9.1315E-02  1.408E-01
K-40         1.3814E+01    1.3814E+01   1.2213E+00    1.4049E+00  3.361E-01
Pa-234 #A    5.6463E-02    5.6463E-02   5.8346E-02    6.0015E-02  1.060E-01
Pb-212       5.8811E-01    5.8811E-01   8.6031E-02    9.8828E-02  4.490E-02
Pb-214       5.6224E-01    5.6228E-01   1.0976E-01    1.1414E-01  4.891E-02
Ra-226 #     6.9004E-01    6.9008E-01   6.3497E-01    6.3669E-01  4.904E-01
Th-234 #A    2.7303E-01    2.7303E-01   1.2413E+00    1.2415E+00  1.007E+00
Tl-208       1.9570E-01    1.9570E-01   4.5395E-02    4.7120E-02  2.061E-02
U-235  #A    1.3791E-01    1.3791E-01   1.8879E-01    1.8900E-01  1.546E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.697E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6972122E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/13/13 13:06                
Type:            LCS                           Analyzed:        04/10/13 15:26                
Lab ID:          QC679593                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.8                 0.417     98.6   54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243838 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513144453010.4                                                  
File          : 2_20130410_010                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679593                                                         
Matrix        : Soil                                                             
Batch         : 196255                                                           
Time          : 10-APR-2013 15:26                                                
Sample Amount : 308 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.22 %                                                           
Cal           : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.81  99    54-146  .41675        .71628        u    

u=use  

Page 1 of 1                                                                                                           1513144453010.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679593, 196255, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/13/2013 13:06           Live Time: 2700   sec

Acquisition Time: 4/10/2013 15:26:29        Real Time: 2706   sec
Analysis Time: 4/10/2013 16:11           Dead Time: 0.22   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.003E-01      2.169E-01      2.228E-01      1.462E-01
Am-241    #AB    9.629E-02      4.717E-01      4.718E-01      3.866E-01
Bi-212           8.494E-01      7.200E-01      7.213E-01      5.455E-01
Bi-214           1.281E+01      4.168E-01      7.163E-01      8.537E-02
Co-60     #AB   -2.242E-02      5.712E-02      5.713E-02      4.545E-02
Cs-137    #      5.455E-02      6.631E-02      6.636E-02      5.223E-02
Eu-152    #      4.350E-01      1.176E-01      1.202E-01      1.595E-01
Eu-154    #AB    5.042E-02      9.766E-02      9.770E-02      3.973E-01
K-40             8.728E+00      1.158E+00      1.239E+00      4.644E-01
Pa-234    #AB    5.250E-02      8.161E-02      8.265E-02      2.416E-01
Pb-212           6.303E-01      1.369E-01      1.464E-01      8.867E-02
Pb-214           1.469E+01      4.429E-01      9.297E-01      1.326E-01
Ra-226    #      1.597E+01      1.941E+00      2.223E+00      1.133E+00
Th-234    #AB    1.052E+00      3.856E+00      3.857E+00      3.156E+00
Tl-208           2.055E-01      7.314E-02      7.433E-02      4.172E-02
U-235     #      7.105E-01      8.851E-02      9.961E-02      3.181E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.703E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

Sample description                                             
QC679593, 196255, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130410_010.An1

Acquisition information
Start time:                 4/10/2013 15:26:29
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0800E+02) = 

8.7750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

205 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/13/2013 13:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1059

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.79       20.  78.44   0.68  0.000E+00
35.49       10. 220.27   0.43  0.000E+00
59.78       16. 244.97   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.33       23. 183.30   0.87  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.89      838.   5.79   0.88  2.843E-02
77.25     1596.   3.40   0.88  3.019E-02
79.45      125.  28.48   0.88  3.175E-02
87.31      531.   7.65   0.89  3.674E-02
90.04      237.  14.63   0.89  3.824E-02
93.28       41.  98.41   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  8.048E-01 Ac228 
93.35   5.760  5.729E-01 U235  

93.28       41.  98.41   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  8.048E-01 Ac228 

121.00       32.  96.84   0.92  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  5.343E-02 Eu154 
123.07  40.400  5.343E-02 Eu154 

123.28       43.  62.22   0.49  4.867E-02
140.56       60.  50.99   0.46  5.006E-02
163.54       14. 297.31   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.765E-01 U235  
186.28      841.   6.08   0.89  4.814E-02   185.72  57.000  9.949E-01 U235  

186.21   3.555  1.597E+01 Ra226 
185.72  57.000  9.949E-01 U235  

238.55      417.   8.42   1.02  4.319E-02   238.63  43.600  7.095E-01 Pb212 
242.00     1456.   3.21   1.02  4.286E-02   242.00   7.268  1.517E+01 Pb214 
259.07      115.  26.34   1.03  4.125E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.15     3234.   2.09   1.11  3.814E-02   295.22  18.414  1.494E+01 Pb214 
300.38       18. 150.91   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.24       89.  31.93   0.89  3.494E-02   338.32  11.400  7.295E-01 Ac228 
343.63        6. 482.88   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.013E-02 Eu152 
351.84     5425.   1.54   1.09  3.404E-02   351.93  35.600  1.453E+01 Pb214 
510.81      137.  19.57   1.20  2.645E-02
583.43      127.  17.80   0.86  2.415E-02   583.19  85.000  2.010E-01 Tl208 
609.37     4213.   1.62   1.40  2.345E-02   609.31  45.490  1.281E+01 Bi214 
661.70       32.  60.77   1.38  2.217E-02   661.66  84.990  5.455E-02 Cs137 
665.65      132.  15.08   0.80  2.208E-02
719.94       55.  35.51   0.52  2.093E-02
727.35       36.  42.38   1.43  2.078E-02   727.33   6.650  8.494E-01 Bi212 
768.54      425.   6.89   1.46  2.001E-02
781.77        3. 465.68   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.525E-02 Eu152 
786.03       75.  23.67   1.48  1.972E-02   785.37   1.110  1.121E+01 Bi212 
861.07       17.  86.95   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
910.78       93.  21.31   1.67  1.779E-02   911.20  26.200  6.485E-01 Ac228 
945.77       17.  77.72   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.44       50.  34.60   0.40  1.709E-02   964.08  14.500  6.594E-01 Eu152 

964.08  14.500  6.594E-01 Eu152 
969.32       64.  26.72   0.67  1.704E-02   968.96  15.900  7.630E-01 Ac228 

1001.11        7. 144.03   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  8.082E-02 Eu154 

1115.82        5. 244.04   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.148E-02 Eu152 

1120.35      904.   4.09   1.64  1.535E-02  1120.29  14.910  1.281E+01 Bi214 
1238.04      378.   7.66   1.59  1.426E-02
1408.15      152.  13.71   0.75  1.291E-02  1408.01  20.850  1.847E+00 Eu152 

1408.01  20.850  1.847E+00 Eu152 
1460.75      375.   6.29   1.79  1.254E-02  1460.82  10.550  8.728E+00 K40   
1764.26      791.   3.74   1.64  1.069E-02  1764.49  15.310  1.560E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.55    30.79       136.        20. 0.000E+00  156.88   0.685  -      
141.34    35.49       264.        10. 0.000E+00  440.55   0.430  -      
298.83    74.90       936.       571. 2.008E+04   17.64   0.767  -        
308.25    77.26       980.      1471. 4.872E+04    7.96   0.879  -       D
317.02    79.45       725.       110. 3.465E+03   71.77   0.881 TH-227   D
348.53    87.33       732.       540. 1.470E+04   18.03   1.060  -        
359.44    90.06       359.       294. 7.685E+03   21.65   0.883  -      sM
492.21   123.28       347.        43. 8.751E+02  127.51   0.490 RA-223  sc
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
561.25   140.56       426.        72. 1.437E+03   84.53   0.462  -      s 

1035.01   259.07       333.       115. 2.783E+03   52.68   1.028 PB-214  s 
2041.59   510.81       194.       137. 5.180E+03   39.14   1.198 TL-208  s 
2660.93   665.65        88.       132. 5.978E+03   26.60   0.796 BI-214  sM
2878.10   719.94        93.        58. 2.751E+03   54.32   0.520  -      s 
3072.58   768.54       108.       425. 2.124E+04   13.78   1.462 BI-214   M
3856.50   964.44       102.        24. 1.392E+03  126.99   0.396 AC-228  sM
4951.77  1238.04        90.       378. 2.650E+04   15.32   1.588 BI-214    
5633.02  1408.15       189.        28. 2.165E+03  144.17   0.754 BI-214   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.41    59.78       777.        16.     0.006   489.94   0.863s
Th-234    252.58    63.33       850.        23.     0.008   366.59   0.866s
Th-234    363.26    91.02       786.      -124.    -0.046    66.60   0.892s
U-235     372.58    93.35       774.        41.     0.015   196.81   0.893D
Ac-228    372.58    93.35       774.        41.     0.015   196.81   0.893D
Eu-154    483.10   121.00       467.        32.     0.012   193.68   0.919s
Pa-234    527.97   132.23       828.       -25.    -0.009   334.08   0.926s
U-235     565.84   141.71       531.       -20.    -0.007   328.12   0.937s
U-235     653.13   163.54       825.        14.     0.005   594.62   0.955s
U-235     744.12   186.31       778.       775.     0.287    12.46   0.974s
Ra-226    744.03   186.28       656.       841.     0.311    12.16   0.894s
U-235     820.92   205.52       785.       -33.    -0.012   244.72   0.991s
Pb-212    952.89   238.53       486.       365.     0.135    21.37   0.944 
Pb-214    966.68   241.98       495.      1416.     0.524     7.40   0.946 
Tl-208   1104.54   276.47       571.       -42.    -0.016   162.47   1.054s
Pb-214   1179.25   295.15       436.      3228.     1.196     4.18   1.110 
Pb-212   1200.15   300.38       401.        18.     0.007   301.81   1.074 
Ac-228   1351.51   338.24       354.        90.     0.033    62.95   1.107 
Eu-152   1373.08   343.63       371.         6.     0.002   965.77   1.112s
Pb-214   1405.87   351.84       450.      5419.     2.007     3.07   1.090 
Tl-208   2332.05   583.43       128.       127.     0.047    35.60   0.861s
Bi-214   2435.82   609.37       145.      4205.     1.558     3.25   1.403 
Cs-137   2645.12   661.70       168.        32.     0.012   121.55   1.378s
Eu-154   2891.63   723.32       136.        -8.    -0.003   417.87   1.429s
Bi-212   2907.76   727.35        99.        36.     0.013    84.76   1.432s
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3125.51   781.77        82.         3.     0.001   931.36   1.474s
Bi-212   3142.55   786.03       122.        75.     0.028    47.35   1.479 
Tl-208   3442.82   861.07        97.        17.     0.006   173.89   1.540 
Pa-234   3531.69   883.28       116.        -9.    -0.003   364.50   1.558s
Ac-228   3641.73   910.78        81.        93.     0.034    42.62   1.670 
Pa-234   3781.79   945.77        83.        17.     0.006   155.45   1.608s
Eu-152   3856.33   964.40       116.        26.     0.010   122.11   1.622s
Ac-228   3876.04   969.32        70.        64.     0.024    53.45   0.673s
Eu-154   3986.66   996.96       109.        -5.    -0.002   567.36   1.647s
Eu-154   4003.28  1001.11        52.         7.     0.003   288.05   1.654s
Eu-152   4462.43  1115.82        59.         5.     0.002   488.09   1.738s
Bi-214   4480.58  1120.35       103.       902.     0.334     8.18   1.639 
Co-60    5334.38  1333.58        64.        -9.    -0.003   254.79   1.905s
Eu-152   5633.19  1408.19        79.       124.     0.046    27.02   1.962s
K-40     5843.70  1460.75        66.       355.     0.132    12.58   1.788 
Bi-212   6480.15  1619.62        43.        -2.    -0.001   911.79   2.117 
Bi-214   7059.74  1764.26        21.       786.     0.291     7.48   1.638s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0032E-01                                      5.12E+12             
911.20 6.485E-01  (  1.462E-01 2.13E+01 2.62E+01 G  
968.96 7.630E-01  (  2.346E-01 2.67E+01 1.59E+01 G  
338.32 7.319E-01 ?(  3.575E-01 3.15E+01 1.14E+01 G  

Energy duplication    
93.35 8.048E-01 ?   1.288E+00 9.84E+01 4.10E+00 XA 

Am-241   I   9.6286E-02                                      1.58E+05             
59.54 9.629E-02 &(  3.866E-01 2.45E+02 3.59E+01 G  

Bi-212   N   8.4943E-01                                      5.12E+12             
727.33 8.494E-01 ?(  5.455E-01 4.24E+01 6.65E+00 G  
785.37 1.121E+01 +   3.820E+00 2.37E+01 1.11E+00 G  

1620.74-3.861E-01 -   2.866E+00 4.56E+02 1.51E+00 G  

Bi-214   N   1.2812E+01                                      5.84E+05             
609.31 1.281E+01  (P 8.537E-02 1.62E+00 4.55E+01 G  

1120.29 1.281E+01  (P 3.354E-01 4.09E+00 1.49E+01 G  
1764.49 1.560E+01 + P 2.121E-01 3.74E+00 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -2.2418E-02                                      1.93E+03             
1332.49-2.242E-02 ?(  4.545E-02 1.27E+02 1.00E+02 G  
1173.23 1.268E-04 %   4.379E-02 2.10E+04 9.98E+01 G  

Cs-137   I   5.4554E-02                                      1.10E+04             
661.66 5.455E-02 ?(  5.223E-02 6.08E+01 8.50E+01 G  

Eu-152   I   4.3502E-01                                      4.94E+03             
344.28 2.013E-02 ?(  1.595E-01 4.83E+02 2.66E+01 G  
121.78 3.774E-03 &   1.469E-01 2.36E+03 2.84E+01 G  
778.90 3.525E-02 ?(  2.682E-01 4.66E+02 1.30E+01 G  
964.08 3.462E-01  (  3.301E-01 6.11E+01 1.45E+01 G  

1112.08 7.148E-02 ?(  2.820E-01 2.44E+02 1.34E+01 G  
1408.01 1.508E+00  (  2.513E-01 1.35E+01 2.09E+01 G  

Eu-154   I   5.0424E-02                                      3.14E+03             
873.18-4.154E-03 %(  3.973E-01 5.81E+03 1.22E+01 G  
123.07 5.343E-02 ?(  8.382E-02 9.68E+01 4.04E+01 G  

1274.43 5.178E-04 &   1.364E-01 1.60E+04 3.49E+01 G  
723.30-6.255E-02 &   2.122E-01 2.09E+02 2.00E+01 G  

1004.72 8.082E-02 ?(  1.854E-01 1.44E+02 1.79E+01 G  
996.25-9.816E-02 +   4.534E-01 2.84E+02 1.05E+01 G  

K-40     N   8.7276E+00                                      4.57E+11             
1460.82 8.728E+00  (P 4.644E-01 6.29E+00 1.06E+01 G  

Pa-234   N   5.2501E-02                                      1.63E+12             
131.30-8.845E-02 ?(  2.416E-01 1.67E+02 1.82E+01 G  
569.50-3.803E-04 &   3.234E-01 5.16E+04 9.30E+00 G  
946.00 2.425E-01 ?(  2.955E-01 7.77E+01 1.35E+01 G  
880.52-8.081E-04 &   3.512E-01 2.64E+04 1.05E+01 G  
883.24-1.571E-01 +   4.634E-01 1.82E+02 9.70E+00 G  

Pb-212   N   6.3030E-01                                      5.12E+12             
238.63 6.303E-01  (P 8.867E-02 1.07E+01 4.36E+01 G  
300.09 4.758E-01 - P 1.263E+00 1.51E+02 3.18E+00 G  

Pb-214   N   1.4686E+01                                      5.84E+05             
351.93 1.453E+01  (P 1.326E-01 1.54E+00 3.56E+01 G  
295.22 1.494E+01  (P 2.251E-01 2.09E+00 1.84E+01 G  
242.00 1.477E+01  (P 5.411E-01 3.70E+00 7.27E+00 G  

Ra-226   N   1.5965E+01                                      5.84E+05             
186.21 1.597E+01  (  1.133E+00 6.08E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.0519E+00                                      1.63E+12             
63.30 1.052E+00 ?(  3.156E+00 1.83E+02 3.75E+00 G  
92.59-2.341E+00 +   1.237E+00 3.33E+01 4.34E+00 G  

Tl-208   N   2.0546E-01                                      5.12E+12             
583.19 2.010E-01  (  4.172E-02 1.78E+01 8.50E+01 G  
277.37-5.267E-01 -   6.922E-01 8.12E+01 6.60E+00 G  
860.53 2.362E-01  (  3.247E-01 8.69E+01 1.24E+01 G  

U-235    N   7.1054E-01                                      2.57E+11             
143.77-1.188E-01 ?(  3.181E-01 1.64E+02 1.09E+01 G  
205.32-4.565E-01 +   9.109E-01 1.22E+02 5.02E+00 G  
163.36 1.765E-01 ?(  8.611E-01 2.97E+02 5.08E+00 G  
185.72 9.173E-01 &(  7.690E-02 6.23E+00 5.70E+01 G  

Energy duplication    
93.35 5.729E-01 ?   9.169E-01 9.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78       777.        16.     0.006   489.94   9.629E-02   
Th-234      63.33       850.        23.     0.008   366.59   1.052E+00   
Th-234      91.02       786.      -124.    -0.046    66.60  -2.341E+00   
U-235       93.35       774.        41.     0.015   196.81   5.729E-01   
Eu-154     121.00       467.        32.     0.012   193.68   5.343E-02   
Pa-234     132.23       828.       -25.    -0.009   334.08  -8.845E-02   
U-235      141.71       531.       -20.    -0.007   328.12  -1.188E-01   
U-235      163.54       825.        14.     0.005   594.62   1.765E-01   
U-235      186.31       778.       775.     0.287    12.46   9.173E-01   
U-235      205.52       785.       -33.    -0.012   244.72  -4.565E-01   
Eu-152     343.63       371.         6.     0.002   965.77   2.013E-02   
Eu-154     723.32       136.        -8.    -0.003   417.87  -6.255E-02   
Eu-152     781.77        82.         3.     0.001   931.36   3.525E-02   
Pa-234     883.28       116.        -9.    -0.003   364.50  -1.571E-01   
Pa-234     945.77        83.        17.     0.006   155.45   2.425E-01   
Eu-152     964.40       116.        26.     0.010   122.11   3.462E-01   
Eu-154     996.96       109.        -5.    -0.002   567.36  -9.816E-02   
Eu-154    1001.11        52.         7.     0.003   288.05   8.082E-02   
Eu-152    1115.82        59.         5.     0.002   488.09   7.148E-02   
Co-60     1333.58        64.        -9.    -0.003   254.79  -2.242E-02   
Eu-152    1408.19        79.       124.     0.046    27.02   1.508E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0032E-01    7.0032E-01   2.1693E-01    2.2278E-01  1.462E-01
Am-241 #A    9.6274E-02    9.6286E-02   4.7175E-01    4.7180E-01  3.866E-01
Bi-212       8.4943E-01    8.4943E-01   7.1997E-01    7.2129E-01  5.455E-01
Bi-214       1.2811E+01    1.2812E+01   4.1675E-01    7.1628E-01  8.537E-02
Co-60  #A   -2.2193E-02   -2.2418E-02   5.7121E-02    5.7130E-02  4.545E-02
Cs-137 #     5.4457E-02    5.4554E-02   6.6309E-02    6.6355E-02  5.223E-02
Eu-152 #C    4.3331E-01    4.3502E-01   1.1756E-01    1.2018E-01  1.595E-01
Eu-154 #A    5.0112E-02    5.0424E-02   9.7662E-02    9.7697E-02  3.973E-01
K-40         8.7276E+00    8.7276E+00   1.1583E+00    1.2386E+00  4.644E-01
Pa-234 #A    5.2501E-02    5.2501E-02   8.1611E-02    8.2651E-02  2.416E-01
Pb-212       6.3030E-01    6.3030E-01   1.3686E-01    1.4645E-01  8.867E-02
Pb-214       1.4685E+01    1.4686E+01   4.4287E-01    9.2967E-01  1.326E-01
Ra-226 #     1.5965E+01    1.5965E+01   1.9411E+00    2.2227E+00  1.133E+00
Th-234 #A    1.0519E+00    1.0519E+00   3.8562E+00    3.8575E+00  3.156E+00
Tl-208       2.0546E-01    2.0546E-01   7.3142E-02    7.4335E-02  4.172E-02
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U-235  #C    7.1054E-01    7.1054E-01   8.8507E-02    9.9607E-02  3.181E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   87.2 to  2034.8 keV)     5.463E+01  pCi/g         
Total Decayed Activity (   87.2 to  2034.8 keV) 5.4630577E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243838                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/13/13 13:07                
Lab ID:          QC679592                      Analyzed:        04/10/13 14:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0140 U         0.0886         0.0715            0.9    
Bismuth-212                          0.110 U          0.236          0.175                    
Bismuth-214                         -0.00346 U        0.0124         0.0350                   
Cesium-137                          -0.00223 U        0.0197         0.0159            0.07   
Cobalt-60                            0.00176 U        0.00529        0.0179            0.03   
Europium-152                         0.0200 U         0.0470         0.0286            0.1    
Europium-154                         0.0181 U         0.0420         0.106             0.2    
Lead-212                            -0.000103 U       0.0281         0.0237                   
Lead-214                             0.0177 U         0.0377         0.0308                   
Potassium-40                        -0.226 U          0.694          0.296                    
Protactinium-234                     0.00927 U        0.0502         0.0616                   
Radium-226 (By Bismuth-214)         -0.00346 U        0.0124         0.0350            0.2    
Thallium-208                         0.0102 U         0.0237         0.0133                   
Thorium-232 (By Actinium-228)        0.0282 U         0.0556         0.0543            0.9    
Thorium-234                          0.616 U          0.842          0.635                    
Uranium-235                          0.0132 U         0.0283         0.0909            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243838 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC679592                                                       

Seqnum : 1513144453009.4                               Matrix        : Soil                                                           

File   : 2_20130410_009                                Batch         : 196255                       Time      : 10-APR-2013 14:24     

Cal    : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.0140       0.0715  0.9   .088645       .088651       u     
Bismuth-212                     0.110         0.175         .23582        .23589        u     
Bismuth-214                     -0.00346      0.0350        .012437       .012438       u     
Cesium-137                      -0.00223      0.0159  0.07  .019738       .019738       u     
Cobalt-60                       0.00176       0.0179  0.03  .0052857      .0052863      u     
Europium-152                    0.0200        0.0286  0.1   .047046       .04706        u     
Europium-154                    0.0181        0.106   0.2   .042046       .042057       u     
Lead-212                        -0.000103     0.0237        .028127       .028127       u     
Lead-214                        0.0177        0.0308        .037655       .037668       u     
Potassium-40                    -0.226        0.296         .69445        .69455        u     
Protactinium-234                0.00927       0.0616        .050156       .050209       u     
Radium-226 (By Bismuth-214)     -0.00346      0.0350  0.2   .012437       .012438       u     
Thallium-208                    0.0102        0.0133        .023745       .023754       u     
Thorium-232 (By Actinium-228)   0.0282        0.0543  0.9   .055627       .055664       u     
Thorium-234                     0.616         0.635         .84192        .84394        u     
Uranium-235                     0.0132        0.0909  0.18  .028255       .028267       u     

u=use  

Page 1 of 1                                                                                                           1513144453009.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679592, 196255, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/13/2013 13:07           Live Time: 2700   sec

Acquisition Time: 4/10/2013 14:24:01        Real Time: 2702   sec
Analysis Time: 4/10/2013 15:09           Dead Time: 0.08   %

Analysis Quantity: 3.090E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.817E-02      5.563E-02      5.566E-02      5.430E-02
Am-241    #AB   -1.399E-02      8.865E-02      8.865E-02      7.147E-02
Bi-212    #AB    1.103E-01      2.358E-01      2.359E-01      1.753E-01
Bi-214    #AB   -3.458E-03      1.244E-02      1.244E-02      3.501E-02
Co-60     #AB    1.756E-03      5.286E-03      5.286E-03      1.793E-02
Cs-137    #AB   -2.232E-03      1.974E-02      1.974E-02      1.594E-02
Eu-152    #AB    2.000E-02      4.705E-02      4.706E-02      2.856E-02
Eu-154    #AB    1.815E-02      4.205E-02      4.206E-02      1.058E-01
K-40      #AB   -2.264E-01      6.945E-01      6.945E-01      2.963E-01
Pa-234    #AB    9.272E-03      5.016E-02      5.021E-02      6.156E-02
Pb-212    #AB   -1.030E-04      2.813E-02      2.813E-02      2.374E-02
Pb-214    #AB    1.775E-02      3.765E-02      3.767E-02      3.080E-02
Ra-226    #AB    0.000E+00      2.883E-01      2.883E-01      3.940E-01
Th-234    #AB    6.163E-01      8.419E-01      8.439E-01      6.353E-01
Tl-208    #AB    1.016E-02      2.375E-02      2.375E-02      1.329E-02
U-235     #AB    1.319E-02      2.825E-02      2.827E-02      9.091E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    8.450E-01

Analyst: Chris Fluty

216 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Sample description                                             
QC679592, 196255, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130410_009.An1

Acquisition information
Start time:                 4/10/2013 14:24:01
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0900E+02) = 

8.7466E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/13/2013 13:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.44    59.79        27.        -2.    -0.001   633.85   0.863s
Th-234    252.50    63.31        35.        13.     0.005   136.61   0.866 
Th-234    369.57    92.60        29.         2.     0.001   746.64   0.892s
Ac-228    372.58    93.35        26.         9.     0.003   167.74   0.893D
U-235     372.58    93.35        26.         9.     0.003   167.74   0.893D
Eu-152    485.86   121.69        44.        -2.    -0.001   986.31   0.918s
Eu-154    493.31   123.56        43.         8.     0.003   241.59   0.919 
Pa-234    524.25   131.30        54.        -1.     0.000  1592.81   0.926s
U-235     574.03   143.75        44.        -4.    -0.002   466.33   0.937s
U-235     652.85   163.47        44.       -10.    -0.004   203.66   0.955s
U-235     819.24   205.10        23.         7.     0.003   214.17   0.991s
Pb-214    967.27   242.13        42.        -6.    -0.002   535.92   1.023s
Pb-214   1182.55   295.98        31.        -7.    -0.003   664.40   1.069s
Ac-228   1352.38   338.46        16.         4.     0.002   269.49   1.107s
Eu-152   1368.69   342.53        12.         3.     0.001   390.63   1.112s
Pb-214   1405.05   351.63        24.         7.     0.002   112.11   1.118 
Pa-234   2276.82   569.62        14.         2.     0.001   540.96   1.302s
Tl-208   2333.23   583.73        13.         2.     0.001   533.95   1.313s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2437.40   609.77        24.        -4.    -0.002   363.55   1.335s
Cs-137   2643.85   661.38        16.        -1.     0.000   884.45   1.378s
Bi-212   2906.69   727.08        10.         5.     0.002   213.87   1.432s
Eu-152   3114.01   778.90        16.        -2.    -0.001   692.41   1.474s
Bi-212   3142.22   785.95        11.        -1.     0.000   989.31   1.479s
Tl-208   3444.00   861.37        10.         4.     0.002   233.75   1.540s
Eu-154   3489.62   872.77        10.         2.     0.001   395.41   1.550s
Pa-234   3533.79   883.80        10.        -1.     0.000   753.62   1.558s
Ac-228   3639.53   910.23        11.         4.     0.001   288.69   1.580s
Pa-234   3771.21   943.13         5.         1.     0.000   592.03   1.608s
Ac-228   3870.85   968.03        12.        -2.    -0.001   514.42   1.626s
Eu-152   4447.78  1112.16         5.         3.     0.001   262.05   1.738s
Bi-214   4478.89  1119.93         6.         2.     0.001   177.68   1.744s
Co-60    4692.98  1173.40         5.         2.     0.001   300.94   1.785s
Co-60    5327.91  1331.97        10.        -1.     0.000  1429.50   1.905s
Eu-152   5635.99  1408.89         5.        -1.     0.000   497.14   1.962s
K-40     5845.23  1461.13        27.        -9.    -0.003    99.00   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8171E-02                                      5.12E+12             
911.20 2.456E-02 &(  5.430E-02 1.44E+02 2.62E+01 G  
968.96-2.397E-02 +   9.767E-02 2.57E+02 1.59E+01 G  
338.32 3.646E-02  (  7.581E-02 1.35E+02 1.14E+01 G  

Energy duplication    
93.35 1.847E-01 ?   2.350E-01 8.39E+01 4.10E+00 XA 

Am-241   I  -1.3985E-02                                      1.58E+05             
59.54-1.399E-02 ?(  7.147E-02 3.17E+02 3.59E+01 G  

Bi-212   N   1.1027E-01                                      5.12E+12             
727.33 1.103E-01 &(  1.753E-01 1.07E+02 6.65E+00 G  
785.37-1.425E-01 +   1.137E+00 4.95E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.914E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -3.4584E-03                                      5.84E+05             
609.31-1.365E-02 ?(P 3.501E-02 1.82E+02 4.55E+01 G  

1120.29 2.764E-02 ?(P 8.204E-02 8.88E+01 1.49E+01 G  
1764.49-9.487E-02 % P 1.566E-01 2.21E+03 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.7564E-03                                      1.93E+03             
1332.49-1.546E-03 ?(  1.793E-02 7.15E+02 1.00E+02 G  
1173.23 5.063E-03 ?(  1.128E-02 1.50E+02 9.98E+01 G  

Cs-137   I  -2.2316E-03                                      1.10E+04             
661.66-2.232E-03 ?(  1.594E-02 4.42E+02 8.50E+01 G  

Eu-152   I   2.0003E-02                                      4.94E+03             
344.28 9.353E-03 ?(  2.856E-02 1.95E+02 2.66E+01 G  
121.78-4.553E-03 &   3.660E-02 4.93E+02 2.84E+01 G  
778.90-2.120E-02 +   1.179E-01 3.46E+02 1.30E+01 G  
964.08 6.301E-03 %   1.114E-01 1.08E+03 1.45E+01 G  

1112.08 4.112E-02 ?(  7.827E-02 1.31E+02 1.34E+01 G  
1408.01-1.626E-02 +   6.245E-02 2.49E+02 2.09E+01 G  

Eu-154   I   1.8148E-02                                      3.14E+03             
873.18 3.441E-02 ?(  1.058E-01 1.98E+02 1.22E+01 G  
123.07 1.325E-02 ?(  2.521E-02 1.21E+02 4.04E+01 G  

1274.43 0.000E+00 -   1.560E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 &   1.090E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   8.050E-02 1.00E+03 1.79E+01 G  
996.25 2.087E-04 %   7.482E-02 2.18E+04 1.05E+01 G  

K-40     N  -2.2635E-01                                      4.57E+11             
1460.82-2.264E-01 ?(P 2.963E-01 4.95E+01 1.06E+01 G  

Pa-234   N   9.2717E-03                                      1.63E+12             
131.30-4.720E-03 ?(  6.156E-02 7.96E+02 1.82E+01 G  
569.50 2.844E-02 ?(  1.223E-01 2.70E+02 9.30E+00 G  
946.00 1.493E-02 ?(  6.885E-02 2.96E+02 1.35E+01 G  
880.52 0.000E+00 -   3.946E-02 1.00E+03 1.05E+01 G  
883.24-2.240E-02 +   1.350E-01 3.77E+02 9.70E+00 G  

Pb-212   N  -1.0297E-04                                      5.12E+12             
238.63-1.030E-04 %(P 2.374E-02 1.37E+02 4.36E+01 G  
300.09-7.470E-03 % P 3.023E-01 6.08E+02 3.18E+00 G  

Pb-214   N   1.7747E-02                                      5.84E+05             
351.93 1.775E-02 ?(P 3.080E-02 5.61E+01 3.56E+01 G  
295.22-3.348E-02 & P 6.010E-02 3.32E+02 1.84E+01 G  
242.00-5.971E-02 & P 1.564E-01 2.68E+02 7.27E+00 G  

Th-234   N   6.1631E-01                                      1.63E+12             
63.30 6.163E-01  (  6.353E-01 6.83E+01 3.75E+00 G  
92.59 3.888E-02 -   2.349E-01 3.73E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.0158E-02                                      5.12E+12             
583.19 3.135E-03 ?(  1.329E-02 2.67E+02 8.50E+01 G  
277.37 0.000E+00 -   1.547E-01 1.00E+03 6.60E+00 G  
860.53 5.830E-02 &(  1.018E-01 1.17E+02 1.24E+01 G  

U-235    N   1.3192E-02                                      2.57E+11             
143.77-2.421E-02 ?(  9.091E-02 2.33E+02 1.09E+01 G  
205.32 9.471E-02 &(  1.560E-01 1.07E+02 5.02E+00 G  
163.36-1.241E-01 +   1.975E-01 1.02E+02 5.08E+00 G  
185.72 7.571E-06 &   2.007E-02 1.61E+05 5.70E+01 G  

Energy duplication    
93.35 1.315E-01 ?   1.673E-01 8.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79        27.        -2.    -0.001   633.85  -1.399E-02   
Th-234      63.31        35.        13.     0.005   136.61   6.163E-01   
Th-234      92.60        29.         2.     0.001   746.64   3.888E-02   
Ac-228      93.35        26.         9.     0.003   167.74   1.847E-01   
U-235       93.35        26.         9.     0.003   167.74   1.315E-01   
Eu-152     121.69        44.        -2.    -0.001   986.31  -4.553E-03   
Eu-154     123.56        43.         8.     0.003   241.59   1.325E-02   
Pa-234     131.30        54.        -1.     0.000  1592.81  -4.720E-03   
U-235      143.75        44.        -4.    -0.002   466.33  -2.421E-02   
U-235      163.47        44.       -10.    -0.004   203.66  -1.241E-01   
U-235      205.10        23.         7.     0.003   214.17   9.471E-02   
Pb-214     242.13        42.        -6.    -0.002   535.92  -5.971E-02  P
Pb-214     295.98        31.        -7.    -0.003   664.40  -3.348E-02  P
Ac-228     338.46        16.         4.     0.002   269.49   3.646E-02   
Eu-152     342.53        12.         3.     0.001   390.63   9.353E-03   
Pb-214     351.63        24.         7.     0.002   112.11   1.775E-02  P
Pa-234     569.62        14.         2.     0.001   540.96   2.844E-02   
Tl-208     583.73        13.         2.     0.001   533.95   3.135E-03   
Bi-214     609.77        24.        -4.    -0.002   363.55  -1.365E-02  P
Cs-137     661.38        16.        -1.     0.000   884.45  -2.232E-03   
Bi-212     727.08        10.         5.     0.002   213.87   1.103E-01   
Eu-152     778.90        16.        -2.    -0.001   692.41  -2.120E-02   
Bi-212     785.95        11.        -1.     0.000   989.31  -1.425E-01   
Tl-208     861.37        10.         4.     0.002   233.75   5.830E-02   
Eu-154     872.77        10.         2.     0.001   395.41   3.441E-02   
Pa-234     883.80        10.        -1.     0.000   753.62  -2.240E-02   
Ac-228     910.23        11.         4.     0.001   288.69   2.456E-02   
Pa-234     943.13         5.         1.     0.000   592.03   1.493E-02   
Ac-228     968.03        12.        -2.    -0.001   514.42  -2.397E-02   
Eu-152    1112.16         5.         3.     0.001   262.05   4.112E-02   
Bi-214    1119.93         6.         2.     0.001   177.68   2.764E-02  P
Co-60     1173.40         5.         2.     0.001   300.94   5.063E-03   
Co-60     1331.97        10.        -1.     0.000  1429.50  -1.546E-03   
Eu-152    1408.89         5.        -1.     0.000   497.14  -1.626E-02   
K-40      1461.13        27.        -9.    -0.003    99.00  -2.264E-01  P

P - Peakbackground subtraction

222 of 345



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8171E-02    2.8171E-02   5.5627E-02    5.5664E-02  5.430E-02
Am-241 #A   -1.3984E-02   -1.3985E-02   8.8645E-02    8.8651E-02  7.147E-02
Bi-212 #A    1.1027E-01    1.1027E-01   2.3582E-01    2.3589E-01  1.753E-01
Bi-214 #A   -3.4583E-03   -3.4584E-03   1.2437E-02    1.2438E-02  3.501E-02
Co-60  #A    1.7387E-03    1.7564E-03   5.2857E-03    5.2863E-03  1.793E-02
Cs-137 #A   -2.2277E-03   -2.2316E-03   1.9738E-02    1.9738E-02  1.594E-02
Eu-152 #A    1.9924E-02    2.0003E-02   4.7046E-02    4.7060E-02  2.856E-02
Eu-154 #A    1.8036E-02    1.8148E-02   4.2046E-02    4.2057E-02  1.058E-01
K-40   #A   -2.2635E-01   -2.2635E-01   6.9445E-01    6.9455E-01  2.963E-01
Pa-234 #A    9.2717E-03    9.2717E-03   5.0156E-02    5.0209E-02  6.156E-02
Pb-212 #A   -1.0297E-04   -1.0297E-04   2.8127E-02    2.8127E-02  2.374E-02
Pb-214 #A    1.7746E-02    1.7747E-02   3.7655E-02    3.7668E-02  3.080E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.8829E-01    2.8829E-01  3.940E-01
Th-234 #A    6.1631E-01    6.1631E-01   8.4192E-01    8.4394E-01  6.353E-01
Tl-208 #A    1.0158E-02    1.0158E-02   2.3745E-02    2.3754E-02  1.329E-02
U-235  #A    1.3192E-02    1.3192E-02   2.8255E-02    2.8267E-02  9.091E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

242 of 345



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

243 of 345



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

248 of 345



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

249 of 345



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 07:21:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1358 +0.250278*Channel -5.29191e-008*Channel**2

FWHM (ch) =   3.2056 +0.000982*Channel -4.41127e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.88 -0.08%      0.92     0.92    0.23%
977.19      244.70   244.66  0.02%      1.04     1.03    0.64%

1374.94      344.28   344.15  0.04%      1.10     1.12   -1.51%
3114.01      778.90   778.99 -0.01%      1.49     1.46    1.83%
3854.63      964.08   964.08  0.00%      1.56     1.58   -1.42%
5631.88     1408.01  1407.99  0.00%      1.83     1.83    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 16:10:38

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0871 +0.250176*Channel -3.03987e-008*Channel**2

FWHM (ch) =   3.0170 +0.000970*Channel -1.93345e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.09      121.78   121.76  0.01%      0.86     0.87   -0.90%
978.80      244.70   244.76 -0.02%      0.99     0.99    0.55%

1376.52      344.28   344.23  0.01%      1.09     1.08    0.56%
3115.07      778.90   778.93 -0.00%      1.46     1.46   -0.12%
3855.67      964.08   964.06  0.00%      1.61     1.62   -0.25%
5632.31     1408.01  1408.02 -0.00%      1.97     1.97    0.10%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

265 of 345



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:33:04
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0622

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    10698.   1.50   1.11  1.774E-02
45.48     5278.   2.14   0.85  1.759E-02
46.91     1547.   7.53   0.85  1.755E-02
121.89    85519.   0.37   0.91  1.556E-02   121.78  28.410  9.870E-01 QA122 
244.65    17789.   0.94   1.03  1.231E-02   244.70   7.550  9.772E-01 Qa245 
295.88      953.   7.81   1.07  1.099E-02
344.15    50187.   0.47   1.12  9.739E-03   344.28  26.590  9.895E-01 Qa344 
367.50     1692.   4.83   1.06  9.495E-03
411.03     3694.   2.42   1.05  9.042E-03
443.91     5017.   1.97   1.20  8.700E-03
488.61      602.   9.20   1.30  8.236E-03
564.07      591.   8.90   1.30  7.451E-03
586.12      613.  11.14   1.41  7.222E-03
678.73      565.  11.13   1.50  6.259E-03
688.71     1005.   7.04   1.43  6.156E-03
719.38      328.  14.83   1.04  5.837E-03
779.00    13331.   1.04   1.45  5.218E-03   778.90  12.970  1.005E+00 Qa779 
810.60      353.  12.31   1.50  5.102E-03
867.47     3824.   2.32   1.47  4.894E-03
919.22      415.  11.46   1.51  4.704E-03
926.27      230.  19.76   1.42  4.678E-03
964.07    12731.   1.02   1.65  4.540E-03   964.08  14.500  9.872E-01 Qa964 

1005.08      638.   9.28   1.69  4.432E-03
1085.91     8420.   1.17   1.72  4.219E-03
1089.86     1373.   4.40   1.72  4.209E-03
1112.06    10964.   1.07   1.63  4.150E-03
1212.92     1104.   4.99   1.62  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.13     1156.   3.66   1.95  3.658E-03
1407.96    14084.   0.87   1.97  3.372E-03  1408.01  20.850  1.023E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    40.00      5816.     10698. 6.032E+05    3.00   1.106  -      s 
181.26    45.43      3739.      5278. 3.000E+05    4.28   0.851  -       D
186.97    46.86      6008.      1547. 8.813E+04   15.06   0.852  -       D

1182.15   295.88      1640.       953. 8.677E+04   15.62   1.067  -      s 
1468.52   367.50      1466.      1692. 1.782E+05    9.66   1.064  -      s 
1642.57   411.03      1306.      3694. 4.085E+05    4.84   1.051  -        
1774.03   443.91      1323.      5017. 5.766E+05    3.94   1.196  -        
1952.81   488.61       913.       602. 7.311E+04   18.40   1.295  -        
2254.62   564.14      1089.       591. 7.938E+04   17.79   1.297  -       D
2342.78   586.12      1265.       613. 8.488E+04   22.27   1.413  -      s 
2713.25   678.73      1058.       565. 9.023E+04   22.26   1.499  -        
2753.17   688.71      1113.      1005. 1.633E+05   14.08   1.426  -        
2875.88   719.38       784.       328. 5.620E+04   29.66   1.039  -      s 
3240.87   810.67       769.       353. 6.927E+04   24.62   1.500  -       D
3468.43   867.47      1118.      3824. 7.814E+05    4.63   1.471  -        
3675.52   919.22       594.       415. 8.816E+04   22.91   1.514  -        
3703.74   926.27       612.       230. 4.916E+04   39.52   1.418  -        
4019.15  1005.08       610.       638. 1.441E+05   18.55   1.688  -      s 
4342.71  1085.83       616.      8420. 1.996E+06    2.33   1.717  -       D
4358.52  1089.79      1137.      1373. 3.262E+05    8.80   1.720  -       D
4447.40  1112.06       644.     10964. 2.642E+06    2.14   1.626  -        
4851.22  1212.92       430.      1104. 2.843E+05    9.99   1.622  -        
5196.42  1299.13       150.      1156. 3.159E+05    7.32   1.950  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.64   121.89      5077.     85519.   142.532     0.74   0.911 
Qa-245    977.34   244.65      3186.     17789.    29.649     1.88   1.035 
Qa-344   1375.14   344.15      1932.     50187.    83.645     0.95   1.117 
Qa-779   3114.40   779.00      1373.     13331.    22.219     2.08   1.449 
Qa-964   3855.02   964.07       893.     12731.    21.219     2.04   1.648 
Qa-1408  5632.26  1407.96       144.     14084.    23.473     1.73   1.965 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8705E-01                                      4.94E+03             
121.78 9.870E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7725E-01                                      4.94E+03             
244.70 9.772E-01  (  7.224E-03 9.40E-01 7.55E+00 G  

Qa-344       9.8953E-01                                      4.94E+03             
344.28 9.895E-01  (  2.019E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0055E+00                                      4.94E+03             
778.90 1.005E+00  (  6.511E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8722E-01                                      4.94E+03             
964.08 9.872E-01  (  5.399E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0227E+00                                      4.94E+03             
1408.01 1.023E+00  (  2.030E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

296 of 345



ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:44:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7105E-01    9.8705E-01   7.3085E-03    1.1292E-01  1.916E-03
Qa-245       8.6240E-01    9.7725E-01   1.8379E-02    1.1307E-01  7.224E-03
Qa-344       8.7324E-01    9.8953E-01   9.3785E-03    1.1336E-01  2.019E-03
Qa-779       8.8731E-01    1.0055E+00   2.0921E-02    1.1668E-01  6.511E-03
Qa-964       8.7120E-01    9.8722E-01   2.0124E-02    1.1449E-01  5.399E-03
Qa-1408      9.0247E-01    1.0227E+00   1.7712E-02    1.1809E-01  2.030E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.268E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9691844E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:10:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 07:21:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130422001_QCAsLeft.An1

Acquisition information
Start time:                 4/22/2013 07:10:41
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0584

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9612.   1.47   0.84  1.774E-02
45.50     5449.   2.06   0.85  1.759E-02
46.89     1512.   7.57   0.85  1.755E-02
121.88    85444.   0.37   0.92  1.556E-02   121.78  28.410  9.878E-01 QA122 
244.65    18016.   0.92   1.04  1.231E-02   244.70   7.550  9.914E-01 Qa245 
295.84      870.   8.19   0.99  1.099E-02
344.15    50311.   0.48   1.10  9.739E-03   344.28  26.590  9.936E-01 Qa344 
367.53     1784.   4.39   1.20  9.494E-03
411.03     3550.   2.57   1.16  9.042E-03
443.89     4974.   1.99   1.19  8.701E-03
488.68      651.   7.43   1.24  8.235E-03
503.49      260.  19.38   0.96  8.081E-03
564.30      631.  10.78   1.20  7.449E-03
586.31      550.  10.60   1.30  7.220E-03
678.73      599.   9.49   1.24  6.259E-03
688.76      937.   5.40   1.39  6.155E-03
719.50      392.  13.10   0.96  5.836E-03
778.98    13536.   1.02   1.49  5.218E-03   778.90  12.970  1.023E+00 Qa779 
810.76      324.  16.53   1.13  5.101E-03
867.43     3889.   2.38   1.61  4.894E-03
919.52      482.  11.15   1.61  4.703E-03
926.25      288.  15.88   0.92  4.678E-03
964.07    12950.   1.00   1.57  4.540E-03   964.08  14.500  1.006E+00 Qa964 

1005.18      738.   7.36   1.82  4.432E-03
1085.91     7962.   1.23   1.66  4.219E-03
1089.89     1304.   4.40   1.66  4.209E-03
1112.05    10826.   1.11   1.67  4.150E-03
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ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 07:21:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98     1038.   5.46   1.94  3.885E-03
1249.65      204.  17.15   0.91  3.788E-03
1299.18     1147.   3.56   1.77  3.658E-03
1407.96    13869.   0.88   1.85  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.63      359.   6.26   1.77  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.17    39.97      5746.     11101. 6.259E+05    2.94   1.123  -      s 
181.12    45.45      3651.      5352. 3.043E+05    4.20   0.846  -       D
186.64    46.83      5734.      1568. 8.931E+04   14.57   0.848  -       D

1181.78   295.84      1561.       870. 7.922E+04   16.38   0.994  -        
1468.39   367.53      1322.      1784. 1.880E+05    8.79   1.197  -      s 
1642.33   411.03      1404.      3550. 3.926E+05    5.14   1.165  -        
1773.70   443.89      1382.      4974. 5.717E+05    3.98   1.190  -        
1952.80   488.70       844.       651. 7.903E+04   14.86   1.239  -       D
2012.03   503.49       847.       260. 3.222E+04   38.76   0.959  -        
2255.23   564.30      1332.       631. 8.471E+04   21.56   1.205  -      s 
2343.25   586.31      1017.       550. 7.618E+04   21.20   1.301  -        
2712.92   678.73       878.       599. 9.570E+04   18.98   1.240  -        
2753.03   688.74       813.       937. 1.523E+05   10.80   1.393  -       D
2876.00   719.50       803.       392. 6.721E+04   26.20   0.964  -      s 
3241.12   810.76       848.       324. 6.351E+04   33.06   1.132  -      s 
3467.87   867.43      1232.      3889. 7.947E+05    4.76   1.608  -        
3676.30   919.52       668.       482. 1.024E+05   22.31   1.611  -        
3703.22   926.25       563.       288. 6.152E+04   31.77   0.924  -      s 
4019.10  1005.18       503.       738. 1.665E+05   14.73   1.816  -      s 
4342.25  1085.83       776.      7962. 1.887E+06    2.45   1.658  -       D
4358.19  1089.81       995.      1304. 3.099E+05    8.80   1.660  -       D
4446.89  1112.05       718.     10826. 2.609E+06    2.21   1.669  -      s 
4850.98  1212.98       462.      1038. 2.671E+05   10.92   1.945  -        
4997.79  1249.65       255.       204. 5.385E+04   34.30   0.906  -      s 
5196.11  1299.18       129.      1147. 3.136E+05    7.11   1.772  -        
5830.68  1457.63        30.       359. 1.106E+05   12.53   1.772  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.49   121.88      5216.     85444.   142.406     0.74   0.921 
Qa-245    977.18   244.65      2959.     18016.    30.027     1.83   1.038 
Qa-344   1374.94   344.15      2090.     50311.    83.852     0.95   1.102 
Qa-779   3113.97   778.98      1286.     13536.    22.559     2.03   1.488 
Qa-964   3854.60   964.07       839.     12950.    21.584     2.00   1.566 
Qa-1408  5631.75  1407.96       193.     13869.    23.115     1.76   1.845 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8783E-01                                      4.94E+03             
121.78 9.878E-01  (  1.945E-03 3.71E-01 2.84E+01 G  

Qa-245       9.9137E-01                                      4.94E+03             
244.70 9.914E-01  (  6.974E-03 9.15E-01 7.55E+00 G  

Qa-344       9.9365E-01                                      4.94E+03             
344.28 9.936E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0226E+00                                      4.94E+03             
778.90 1.023E+00  (  6.314E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  5.242E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0088E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.353E-03 8.79E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7027E-01    9.8783E-01   7.3327E-03    1.1301E-01  1.945E-03
Qa-245       8.7339E-01    9.9137E-01   1.8147E-02    1.1462E-01  6.974E-03
Qa-344       8.7539E-01    9.9365E-01   9.4822E-03    1.1383E-01  2.104E-03
Qa-779       9.0092E-01    1.0226E+00   2.0794E-02    1.1858E-01  6.314E-03
Qa-964       8.8618E-01    1.0059E+00   2.0141E-02    1.1659E-01  5.242E-03
Qa-1408      8.8871E-01    1.0088E+00   1.7728E-02    1.1652E-01  2.353E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0101190E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:27:20
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.97      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -4.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130422001_QCAsLeft.An1

Acquisition information
Start time:                 4/22/2013 07:27:20
Live time:                600
Real time:                683
Dead time:                 12.09 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:39:10
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.200E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0309

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.60     3383.   2.62   1.43  1.767E-02
34.50     3233.   3.91   1.41  1.755E-02
39.76    10865.   1.37   1.40  1.740E-02
121.76    83700.   0.39   0.87  1.492E-02   121.78  28.410  1.010E+00 QA122 
244.76    16756.   0.92   1.00  1.122E-02   244.70   7.550  1.012E+00 Qa245 
295.96      792.   8.29   0.97  1.013E-02
344.23    46661.   0.49   1.11  9.108E-03   344.28  26.590  9.852E-01 Qa344 
367.67     1388.   4.85   0.98  8.882E-03
411.08     3348.   2.28   1.15  8.463E-03
443.93     4372.   1.91   1.17  8.146E-03
488.64      652.   7.78   1.44  7.715E-03
564.03      433.  10.49   0.86  6.988E-03
586.32      496.  10.31   1.11  6.773E-03
678.73      518.  10.04   1.31  5.882E-03
688.72      933.   7.18   1.37  5.786E-03
719.40      319.  17.02   1.40  5.490E-03
778.93    12708.   1.02   1.49  4.916E-03   778.90  12.970  1.019E+00 Qa779 
867.41     3743.   2.33   1.51  4.574E-03
964.05    12409.   1.10   1.62  4.202E-03   964.08  14.500  1.041E+00 Qa964 

1005.23      683.   8.95   1.58  4.107E-03
1085.84     9214.   1.10   2.67  3.922E-03
1089.78     1335.   8.62   2.70  3.913E-03
1112.06    10549.   1.29   1.74  3.862E-03
1212.84     1004.   5.26   1.79  3.630E-03
1299.10     1230.   4.42   1.87  3.432E-03
1407.99    13506.   0.89   1.97  3.182E-03  1408.01  20.850  1.041E+00 Qa1408

308 of 345



ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 07:39:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422001_QCAsLeft.An1       

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.70    30.42      2238.      3383.-7.095E+04    5.24   1.427  -       D
138.28    34.32      6386.      3233. 6.016E+03    7.83   1.414  -      lD
158.60    39.58     12301.      8706. 5.005E+05    5.35   1.116  -       D

1183.49   295.96      1408.       792. 7.823E+04   16.58   0.974  -      s 
1470.24   367.67      1168.      1388. 1.563E+05    9.71   0.980  -      s 
1643.80   411.08       982.      3348. 3.955E+05    4.55   1.152  -      s 
1775.16   443.93      1047.      4372. 5.367E+05    3.82   1.166  -      s 
1953.94   488.64       766.       652. 8.444E+04   15.56   1.444  -      s 
2255.32   564.00       956.       436. 6.246E+04   23.52   1.162  -      s 
2344.57   586.32       850.       496. 7.330E+04   20.63   1.109  -      s 
2714.18   678.73       808.       518. 8.798E+04   20.07   1.313  -      s 
2754.15   688.72      1076.       933. 1.612E+05   14.36   1.366  -      s 
2876.86   719.40       904.       319. 5.804E+04   34.05   1.400  -      s 
3468.92   867.41      1082.      3743. 8.183E+05    4.67   1.507  -        
4020.32  1005.23       624.       683. 1.663E+05   17.91   1.582  -      s 
4342.85  1085.85       575.      9214. 2.349E+06    2.21   2.674  -       D
4358.62  1089.79      5957.      1335. 3.411E+05   17.25   2.696  -       D
4447.76  1112.06      1049.     10549. 2.732E+06    2.58   1.739  -      s 
4851.06  1212.84       389.      1004. 2.766E+05   10.52   1.786  -      s 
5196.27  1299.10       213.      1230. 3.584E+05    8.84   1.870  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.09   121.76      6552.     83700.   139.500     0.78   0.867s
Qa-245    978.81   244.76      2592.     16756.    27.927     1.85   0.999 
Qa-344   1376.52   344.23      1926.     46661.    77.768     0.98   1.114s
Qa-779   3114.99   778.93      1134.     12708.    21.181     2.04   1.487 
Qa-964   3855.56   964.05      1095.     12409.    20.682     2.20   1.617 
Qa-1408  5632.12  1407.99        81.     13506.    22.510     1.78   1.972s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0097E+00                                      4.94E+03             
121.78 1.010E+00  (  2.275E-03 3.89E-01 2.84E+01 G  

Qa-245       1.0117E+00                                      4.94E+03             
244.70 1.012E+00  (  7.162E-03 9.25E-01 7.55E+00 G  

Qa-344       9.8517E-01                                      4.94E+03             
344.28 9.852E-01 *(  2.159E-03 4.88E-01 2.66E+01 G  

Qa-779       1.0191E+00                                      4.94E+03             
778.90 1.019E+00  (  6.291E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0414E+00                                      4.94E+03             
964.08 1.041E+00  (  6.471E-03 1.10E+00 1.45E+01 G  

Qa-1408      1.0410E+00                                      4.94E+03             
1408.01 1.041E+00 ?(  1.614E-03 8.89E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8952E-01    1.0097E+00   7.8541E-03    1.1554E-01  2.275E-03
Qa-245       8.9129E-01    1.0117E+00   1.8713E-02    1.1700E-01  7.162E-03
Qa-344 #     8.6792E-01    9.8517E-01   9.6163E-03    1.1288E-01  2.159E-03
Qa-779       8.9785E-01    1.0191E+00   2.0782E-02    1.1819E-01  6.291E-03
Qa-964       9.1747E-01    1.0414E+00   2.2923E-02    1.2108E-01  6.471E-03
Qa-1408#     9.1713E-01    1.0410E+00   1.8501E-02    1.2028E-01  1.614E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.3 keV)     5.381E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.3 keV) 6.1080980E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130410003_BG.An1

Acquisition information
Start time:                 4/10/2013 08:16:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    2.0064E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130422002_BG                                                              
Acquired: 4/22/2013 07:26:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422002_BG.An1

Acquisition information
Start time:                 4/22/2013 07:26:07
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    3.8670E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    6.0496E+00
Tl-208  <    1.2599E+00
U-235   <    7.4915E+00

320 of 345



ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130422002_BG                                                              
Acquired: 4/22/2013 07:53:25
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130422002_BG.An1

Acquisition information
Start time:                 4/22/2013 07:53:25
Live time:                600
Real time:                603
Dead time:                  0.47 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:39:10
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.200E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.33keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    2.2300E+00
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    2.0622E+00
Pb-212  <    1.9139E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.8821E+01
Th-234  <    6.2080E+00
Tl-208  <    1.1631E+00
U-235   <    2.4898E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 08:03:34
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130422002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513161710

Instrument : HPGE02                           Begun : 04/22/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:10 1.0 1          
002  2_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:26 1.0            
003  2_20130422_003  LCS     QC680774             Soil   196550 04/22/13 07:52 1.0 2          
004  2_20130422_004  SAMPLE  243838-006           Soil   196255 04/22/13 09:13 1.0            
005  2_20130422_005  SAMPLE  243838-008           Soil   196255 04/22/13 10:12 1.0            
006  2_20130422_006  SAMPLE  243838-009           Soil   196255 04/22/13 11:18 1.0            
007  2_20130422_007  MSS     243838-005           Soil   196255 04/22/13 12:15 1.0            
008  2_20130422_008  SAMPLE  243838-002           Soil   196255 04/22/13 13:47 1.0            
009  2_20130422_009  SDUP    QC680371             Soil   196255 04/22/13 14:53 1.0            
010  2_20130422_010  SAMPLE  243838-011           Soil   196255 04/22/13 15:40 1.0            
011  2_20130422_011  SAMPLE  243839-001           Soil   196255 04/22/13 16:27 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533161727

Instrument : HPGE04                           Begun : 04/22/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:27 1.0 1          
002  4_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:53 1.0            
003  4_20130422_003  LCS     QC680471             Soil   196468 04/22/13 08:17 1.0 2          
004  4_20130422_004  SAMPLE  243838-007           Soil   196255 04/22/13 10:14 1.0            
005  4_20130422_005  SAMPLE  243838-010           Soil   196255 04/22/13 11:19 1.0            
006  4_20130422_006  SAMPLE  243838-001           Soil   196255 04/22/13 12:22 1.0            
007  4_20130422_007  SAMPLE  243838-003           Soil   196255 04/22/13 13:48 1.0            
008  4_20130422_008  SAMPLE  243838-004           Soil   196255 04/22/13 14:54 1.0            
009  4_20130422_009  SAMPLE  243838-012           Soil   196255 04/22/13 15:41 1.0            

Standards used:  1=S19583  2=S19706
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Gamma Sample Preparation Summary
as of 24-APR-2013 18:05

Batch Number : 196255                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-MAR-2013 15:54              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243626-001                      329.29  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:15  GS 186                     

2      243626-002                      321.3   11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

3      243626-003                      324.57  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:02  GS 186                     

4      243626-004                      331.24  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:06  GS 186                     

5      243627-001                      321.01  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:17  GS 186                     

6      243627-002                      331.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:20  GS 186                     

7      243627-003                      329.41  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:23  GS 186                     

8      243627-004                      340.35  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:26  GS 186                     

9      243627-005                      312.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:33  GS 186                     

10     243627-006                      314.34  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:38  GS 186                     

11     243627-007                      305.69  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:42  GS 186                     

12     243627-008                      325.46  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:46  GS 186                     

13     243627-009                      325.96  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:51  GS 186                     

14     243627-010                      310.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:56  GS 186                     

15     243627-011                      318.12  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:00  GS 186                     

16     243627-012                      312.19  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:05  GS 186                     

17     243628-001                      309.24  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:17  GS 186                     

18     243628-002                      333.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:25  GS 186                     

19     243628-003                      329.34  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:31  GS 186                     

20     243628-004                      319.09  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:35  GS 186                     

21     243628-005                      282.62  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:39  GS 186                     

22     243628-006                      320.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

23     243628-007                      325.66  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

24     243628-008                      329.15  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:51  GS 186                     

25     243497-001                      345.32  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:13  GS 186                     

26     243497-002                      331.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:17  GS 186                     

27     243497-003                      360.9   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:21  GS 186                     

28     243497-004                      330.83  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:25  GS 186                     

29     243497-005                      328.29  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:28  GS 186                     

30     243497-006                      325.49  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:32  GS 186                     

31     243497-007                      321.02  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:36  GS 186                     

32     243498-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  GS 186                     

32     243838-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  RA226     alias:243498-001 

33     243498-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  GS 186                     

33     243838-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  RA226     alias:243498-002 

34     243498-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  GS 186                     

34     243838-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  RA226     alias:243498-003 

35     243498-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  GS 186                     

35     243838-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  RA226     alias:243498-004 

36     243498-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     243838-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:243498-005 

37     243498-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  GS 186                     

37     243838-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  RA226     alias:243498-006 

38     243498-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  GS 186                     

38     243838-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  RA226     alias:243498-007 

39     243498-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  GS 186                     

39     243838-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  RA226     alias:243498-008 

40     243498-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  GS 186                     

40     243838-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  RA226     alias:243498-009 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

41     243498-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  GS 186                     

41     243838-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  RA226     alias:243498-010 

42     243498-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  GS 186                     

42     243838-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  RA226     alias:243498-011 

43     243498-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  GS 186                     

43     243838-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  RA226     alias:243498-012 

44     243499-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  GS 186                     

44     243839-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  RA226     alias:243499-001 

45     243499-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  GS 186                     

45     243839-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  RA226     alias:243499-002 

46     243499-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  GS 186                     

46     243839-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  RA226     alias:243499-003 

47     243499-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  GS 186                     

47     243839-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  RA226     alias:243499-004 

48     243499-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  GS 186                     

48     243839-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  RA226     alias:243499-005 

49     243499-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  GS 186                     

49     243839-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  RA226     alias:243499-006 

QC1    QC679592    BLANK               308.56  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:07  GS 186                     

QC2    QC679593    LCS                 305.74  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:06  GS 186                     

2      QC679594    SDUP of 243626-002  327.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

36     QC679595    SDUP of 243498-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     QC680371    SDUP of 243838-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:QC679595   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 296091: 

SDG# 

243839 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment 111 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609ICov_HPSCTO12.wpd 



• la ,. ,. ,. ,. ,. la ,. ,. ,. ,. ,. la 

LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

29609ICov_HPSCTO12.wpd 

Aninff~~~---
Project Manager/Chemist 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609ICov_HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PE-E0798-24 243839-005 N GEN PREP HASL 300 4 

04-Mar-2013 12-PE-E0798-21 243839-002 N GEN PREP HASL 300 4 

04-Mar-2013 12-PE-E0798-23 243839-004 N GEN PREP HASL 300 4 

04-Mar-2013 12-PE-E0798-22 243839-003 N GEN PREP HASL 300 4 

04-Mar-2013 12-PE-E0798-20 243839-001 N GEN PREP HASL 300 4 

04-Mar-2013 12-PE-E0798-25 243839-006 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609ICov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243839 

EDD Filename: 243839 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

No Dafa Review ~ualifiers ~pt,he<I. , IB!W6l ~ , , ,, " • 
1 



Attachment Ill 

· Field Blank Summary 

29609ICov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29609ICov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243839 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609ICov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609135 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

March 4, 2013 

May 10, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243839 

Sample Identification 

12-PE-E0798-20 
12-PE-E0798-21 
12-PE-E0798-22 
12-PE-E0798-23 
12-PE-E0798-24 
12-PE-E0798-25 

V:ILOGINIFW TTECIHUNTERS POINT\29609135_FW4.DOC 1 



Introduction 

This data review covers 6 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609135_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

I Sample I Isotope I QAPP MDA I Laboratory MDA I 
12-PE-E0798-25 Europium-154 0.2 pCi/g 0.217 pCi/g 

V:ILOGINIFW TTECIHUNTERS POINT\29609135_FW4.DOC 3 



IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGINIFW TTECIHUNTERS POINT\29609135_FW4.DOC 4 



Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243839 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243839 

No Sample Data Qualified in this SDG 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609135_FW4.DOC 5 



LDC #: 29609135 

SDG #: 243839 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: 5/g/ () 
Page:_\ of_\ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

YII 

Note: 

V::alirl.,.+;,.,. .. A .... .,. 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix spike/Matrix spike duplicates 

Duplicates 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duolicates 

p~1,-1 hl~~1r~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· < \ ~r), 
1 12-PE-E0798-20 11 

2 12-PE-E0798-21 12 

3 12-PE-E0798-22 13 

4 12-PE-E0798-23 14 

5 12-PE-E0798-24 15 

6 12-PE-E0798-25 16 

7 17 

8 18 

9 19 

10 20 

C:nmml'>nh:: 

t,. Sampling dates: '?::>/W I\ / 
A 

I,>,. 

~ 

✓ tfox 
Pr OvQ 

b.. LC~ 
IC.w 
A 
t\ 
N, 
N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

~v.::~ 
t -z_ 't:, ~:> fs ) 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29609135W.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SEe.-c~ 

Validation Area Yes No 

I. Technical holdinq times 

All technical holdinq times were met. /f 
11. Calibration 

/ 
Were all instruments and detectors calibration as required? 

/ 
Were NIST traceable standards used for all calibrations? 

I/ 
Was the check source identified by activity and radionuclide? 

Were check sources including background counts analyzed at the requiried V 
frequency and within laboratory control limits? 

Ill. Blanks 

Were blank analyses performed as required? / 

Were any activities detected in the blanks greater than the minimum detectable / 
activity (MDA)? If yes, please see the Blanks validation comoleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate 

-------'--
which matrix does not have an associated MS/MSD or MS/DUP. Soil I Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anavlzed at the required freauencv of 5% in this SDG? -✓-
Were all duplicate sample duplicate error rations (DER\ <1.42?. / 

V. Laboratory control samples 

Was an LCS analvzed ner analvtical batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) / 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samnle? 

Were tracer/carrier recoveries within the QC limits? 

VII. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samoles oerformed? / 

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors v aoolicable to level IV validation? 

Were the Minimum Detectable Activities /MDA\ < RL? / 

RAD-EPA.IV version 1.0 

NA 

.,.,1--

/ 

_,,'--

./ 

Page:_l_of2_ 
Reviewer: cQ__ 

2nd Reviewer: I ~ 
v 

Findinas/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. ,,,.,--
/ 

,...., 
Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. ,..,-- --
/ 

Target analytes were detected in the field blanks. 

RAD-EPA. IV version 1. 0 

Page: 1-of 7-
Reviewer: ~. 

2nd Reviewer:~ 

Findini:is/Comments 



LDC#: 29609135 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

6 Eu-154 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

I Project MDA (pCl/g) MDA (pCl/g) 

0.2 0.217 Text 

Page:lot_l_ 

Reviewer: _____Qt__ 
2nd Reviewer:~ 

Qualifications 

Comments: ____________________________________________________ _ 

29609135MDA.wpd 



METHOD: Radiochemistry (Method: 3e___e___ Cdve/L--

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: ( of_\_ 

Reviewer~ 
2nd Reviewer: Le:-: 

Percent recoveries (¾R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RP□ = IS-DI x 100 
(S+D)/2 

Sample ID 

~s 

r/ 

\u~0-1:O7~ 

rJ 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

~ °'--'2,'"U:, 

Matrix spike sample 

Duplicate RPO 

-\1- (fx-1J'i 

Chemical recovery 

I eecalc11lated 

Found/S (units) True/D (units) I ¾RorRPD 

\~/C I~ cti ,5 

G'.'--lO~ @.S3L( ~5,0 

II 

ee(:!octed 

I 
Acceptable 

¾RorRPD (Y/N) 

qi/L 1 

z_, { Lq y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#'clf!~~5 VALIDATION FINDINGS WORKSHEET Page:_l_of_J _ 

Reviewer: c::(2__ 
2nd reviewer: 7;..;;?' 

Sample Calculation Verification 

METHOD: Radiochemistry (Method: je..e.... CovVL---

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ________ ,,...,--'-J _l.-_?o __ ~ ____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x Ex SAxVol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

Recalculation: 

1'32-/ ::..0 ?I:R Gf ,lo. 
/2,-z. uo o-Z.Y) ( O,,s'::> ")( '3d1) C. LfS) , -:_,., 

\9'/z,2.,-z_lo.o~~(a.of:6):yi)C½9 -:cJ. 'Z7:>7 pc:0 

Reported 

o, -z.oq"'o-~) + 0.7-')'7{o,DbtJ) = 
o,'?;57"0-0bb 

C),"Z-l\ SpCZb 

Calculated 
Concentration Concentration Acceptable 

# Samole ID Analvte (.~l,'ft:;) ( pll'/q ) (Y/N) 

\ ~\--'L\'L- \if\ I A,{__ v 
~:-----1.J-~ f) ,C,()\ (1 v(n "6\ 
r 'r)-1-CL 0-C:J:>~ 0 C:){p ~ 

f>\r1-lL\ O .'1l\ (5 ,--1 l \ 
,c,_--'---10 9,~ q I ~<"6 

<?-._c/L'l_l, () t to, 0,00 \ I 

..-r\.-1-0'6 0-1---1'1-. O,r/.,,\'L./ 7 
/4r-L.~ - Le)\ ('\ \ ()v\ ~I/ 

~ -

Note: ______________________________________ _ 
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Laboratory Job Number 243839
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0798-20       243839-001
12-PE-E0798-21       243839-002
12-PE-E0798-22       243839-003
12-PE-E0798-23       243839-004
12-PE-E0798-24       243839-005
12-PE-E0798-25       243839-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/24/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243839
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/18/13
Samples Received:         03/04/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/18/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for europium-154 in 243839-006; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody

3 of 226



4 of 226

r■:;;:J TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 Chain-of-Custody Record PAD 01374 
SanDiego,CA92101 'RF- .3\Ll l IO 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A 

S~lerNaf\le W d Airbill Number s LABORATORY JD P..<, -e. 1..J. ~( N/A p -i.o/.3¥'?9 tr s-41--/ J Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C ~t.£.~82iq-l)., ',r.J)lll..vffi -

T 
COMMENTS LOCATION SAMPLE_ID DATE -TIME Containers LEVEL TYPE A l I I 

T 

12-PE-E0798-20 3/4/2013 10d$' 1 2 S1 ~ □ □ 
12-PE-E0798-21 3/4/2013 1 DIB 1 2 S1 ~ □ □ 
12-PE-E0798-22 3/4/2013 IO~) 1 2 S1 ~ □ □ 
12-PE-E0798-23 3/4/2013 I ()~0 1 2 S1 ~ □ □ 
12-PE-E0798-24 3/4/2013 I b \v> 1 2 S1 ~ □ □ 
12-PE-E0798-25 3/4/2013 103'1 1 2 S1 ~ □ □ 

LA!JOAATQRY INSTllUCTIONS/COMMENTS 

elinquished by: (signature) Date COMPOSITE J)Jl:SCRIPTION 

Time Company 

elinquished by: (signature) Date Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR LA.BOAATORY) 
1-----------+------,t--,-------------1 TEMPERATURE; SAMPLE CONDITION: C()OLER SEAL: Company Time Company 

Page 1 of 1 

Project Information 

Section 

lF 3} .;;)5/G 
SAMPLE ID 

llllffl Im~ Rll 111111 IIIIIIIMI Him~ 111111111111!1111 

111111 IIM II n I 111111 !111111111111~ UHlllillllll 1111 

1111111111111111111111111m111001m11m11111n11~11111m1111 

11111111111 IIIIHIIIII ml I H 111; 1111111111!1m111 

11rn1111111111111111111111 ~ 1111111111~111111111111111111m 

I~~ !II 1111 Ulllll 1111111111111 H Ill HI II ~II 11111111 I~ 1111 

SAMPUNG CDMM~NTS 

ES Unit E0798 

Systematic 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-20                Received:        03/04/13                      
Lab ID:          243839-001                    Prepared:        03/14/13 12:40                
Matrix:          Soil                          Analyzed:        04/22/13 16:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0795 U         0.148          0.117             0.9    
Bismuth-212                          1.03             0.455          0.209                    
Bismuth-214                          0.601            0.106          0.0438                   
Cesium-137                          -0.0116 U         0.0321         0.0254            0.07   
Cobalt-60                           -0.000437 U       0.0329         0.0271            0.03   
Europium-152                         0.0326 U         0.0436         0.0658            0.1    
Europium-154                         0.0703 U         0.206          0.161             0.2    
Lead-212                             0.565            0.0911         0.0467                   
Lead-214                             0.711            0.113          0.0481                   
Potassium-40                         9.89             1.11           0.354                    
Protactinium-234                     0.0395 U         0.109          0.0954                   
Radium-226 (By Bismuth-214)          0.601            0.106          0.0438            0.2    
Thallium-208                         0.212            0.0440         0.0165                   
Thorium-232 (By Actinium-228)        1.04             0.172          0.0610            0.9    
Thorium-234                          0.846 U          0.640          0.946                    
Uranium-235                          0.0686 U         0.0449         0.145             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-21                Received:        03/04/13                      
Lab ID:          243839-002                    Prepared:        03/14/13 12:46                
Matrix:          Soil                          Analyzed:        04/23/13 07:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.2 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:18                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0513 U        0.176          0.142             0.9     
Bismuth-212                          0.944           0.373          0.133                     
Bismuth-214                          0.546           0.107          0.0441                    
Cesium-137                           0 U             0.0245         0.0336            0.07    
Cobalt-60                            0 U             0.0174         0.00585           0.03    
Europium-152                         0.0496 U        0.0637         0.0609            0.1     
Europium-154                         0.0447 U        0.204          0.163             0.2     
Lead-212                             0.588           0.0839         0.0406                    
Lead-214                             0.690           0.125          0.0509                    
Potassium-40                        10.4             1.10           0.319                     
Protactinium-234                     0.00363 U       0.0524         0.0876                    
Radium-226 (By Bismuth-214)          0.546           0.107          0.0441            0.2     
Thallium-208                         0.247           0.0510         0.0198                    
Thorium-232 (By Actinium-228)        0.757           0.142          0.0633            0.9     
Thorium-234                          0.890 U         0.628          1.24                      
Uranium-235                          0.0581 U        0.0319         0.149             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-22                Received:        03/04/13                      
Lab ID:          243839-003                    Prepared:        03/14/13 12:47                
Matrix:          Soil                          Analyzed:        04/23/13 09:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0850 U        0.170          0.135            0.9     
Bismuth-212                           0.813           0.402          0.266                    
Bismuth-214                           0.528           0.0988         0.0407                   
Cesium-137                            0.00613 U       0.0233         0.0185           0.07    
Cobalt-60                             0.0105 U        0.0218         0.0161           0.03    
Europium-152                          0.0363 U        0.0507         0.0530           0.1     
Europium-154                         -0.0238 U        0.172          0.139            0.2     
Lead-212                              0.666           0.0921         0.0468                   
Lead-214                              0.575           0.0958         0.0423                   
Potassium-40                          9.78            1.03           0.305                    
Protactinium-234                      0.00687 U       0.0272         0.104                    
Radium-226 (By Bismuth-214)           0.528           0.0988         0.0407           0.2     
Thallium-208                          0.240           0.0489         0.0189                   
Thorium-232 (By Actinium-228)         0.903           0.126          0.0501           0.9     
Thorium-234                           0.709 U         0.618          1.17                     
Uranium-235                           0.0739 U        0.0396         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-23                Received:        03/04/13                      
Lab ID:          243839-004                    Prepared:        03/14/13 12:51                
Matrix:          Soil                          Analyzed:        04/23/13 13:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.87 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0453 U        0.169          0.137            0.9     
Bismuth-212                           0.719           0.420          0.276                    
Bismuth-214                           0.505           0.106          0.0468                   
Cesium-137                            0.00267 U       0.0239         0.0194           0.07    
Cobalt-60                             0.00137 U       0.0270         0.0220           0.03    
Europium-152                          0.0473 U        0.0721         0.0556           0.1     
Europium-154                          0.0680 U        0.0933         0.162            0.2     
Lead-212                              0.690           0.0891         0.0435                   
Lead-214                              0.676           0.107          0.0458                   
Potassium-40                          9.78            1.05           0.310                    
Protactinium-234                     -0.0105 U        0.0182         0.0997                   
Radium-226 (By Bismuth-214)           0.505           0.106          0.0468           0.2     
Thallium-208                          0.246           0.0485         0.0173                   
Thorium-232 (By Actinium-228)         0.895           0.153          0.0368           0.9     
Thorium-234                           1.21            1.48           1.16                     
Uranium-235                           0.0608 U        0.0482         0.141            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-24                Received:        03/04/13                      
Lab ID:          243839-005                    Prepared:        03/14/13 12:56                
Matrix:          Soil                          Analyzed:        04/23/13 15:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.13 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:16                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0678 U        0.189          0.152            0.9     
Bismuth-212                           1.10            0.465          0.276                    
Bismuth-214                           0.589           0.0998         0.0377                   
Cesium-137                           -0.00726 U       0.0306         0.0245           0.07    
Cobalt-60                            -0.00775 U       0.0277         0.0216           0.03    
Europium-152                          0.0641 U        0.0681         0.0716           0.1     
Europium-154                         -0.0776 U        0.238          0.188            0.2     
Lead-212                              0.598           0.0887         0.0447                   
Lead-214                              0.659           0.107          0.0463                   
Potassium-40                         10.8             1.09           0.294                    
Protactinium-234                     -0.0566 U        0.125          0.101                    
Radium-226 (By Bismuth-214)           0.589           0.0998         0.0377           0.2     
Thallium-208                          0.243           0.0491         0.0182                   
Thorium-232 (By Actinium-228)         0.831           0.145          0.0596           0.9     
Thorium-234                           0.877 U         0.551          1.18                     
Uranium-235                           0.0806 U        0.0445         0.153            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-25                Received:        03/04/13                      
Lab ID:          243839-006                    Prepared:        03/14/13 12:59                
Matrix:          Soil                          Analyzed:        04/23/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.36 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0667 U         0.194          0.157            0.9     
Bismuth-212                          0.949            0.428          0.205                    
Bismuth-214                          0.727            0.103          0.0322                   
Cesium-137                           0.00204 U        0.0206         0.0167           0.07    
Cobalt-60                            0.00618 U        0.0273         0.0216           0.03    
Europium-152                         0.0262 U         0.0481         0.0582           0.1     
Europium-154                         0.0138 U b       0.0387         0.217            0.2     
Lead-212                             0.649            0.0913         0.0445                   
Lead-214                             0.733            0.108          0.0438                   
Potassium-40                         9.69             1.03           0.293                    
Protactinium-234                     0.0461 U         0.116          0.0961                   
Radium-226 (By Bismuth-214)          0.727            0.103          0.0322           0.2     
Thallium-208                         0.237            0.0474         0.0167                   
Thorium-232 (By Actinium-228)        0.751            0.134          0.0538           0.9     
Thorium-234                          0.389 U          0.373          1.25                     
Uranium-235                          0.107 U          0.195          0.155            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/13/13 13:07                
Lab ID:          QC679592                      Analyzed:        04/10/13 14:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0140 U         0.0886         0.0715            0.9    
Bismuth-212                          0.110 U          0.236          0.175                    
Bismuth-214                         -0.00346 U        0.0124         0.0350                   
Cesium-137                          -0.00223 U        0.0197         0.0159            0.07   
Cobalt-60                            0.00176 U        0.00529        0.0179            0.03   
Europium-152                         0.0200 U         0.0470         0.0286            0.1    
Europium-154                         0.0181 U         0.0420         0.106             0.2    
Lead-212                            -0.000103 U       0.0281         0.0237                   
Lead-214                             0.0177 U         0.0377         0.0308                   
Potassium-40                        -0.226 U          0.694          0.296                    
Protactinium-234                     0.00927 U        0.0502         0.0616                   
Radium-226 (By Bismuth-214)         -0.00346 U        0.0124         0.0350            0.2    
Thallium-208                         0.0102 U         0.0237         0.0133                   
Thorium-232 (By Actinium-228)        0.0282 U         0.0556         0.0543            0.9    
Thorium-234                          0.616 U          0.842          0.635                    
Uranium-235                          0.0132 U         0.0283         0.0909            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/13/13 13:06                
Type:            LCS                           Analyzed:        04/10/13 15:26                
Lab ID:          QC679593                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.8                 0.417     98.6   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Sampled:         03/04/13 10:02                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243838-005                    Prepared:        03/14/13 11:04                
Lab ID:          QC680371                      Analyzed:        04/22/13 14:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   331 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0872 U     0.193        0.0318 U        0.163       0.132           0.9    NC   40  NC     1   

Bismuth-212                       0.919        0.445        0.525           0.405       0.282                  54.6 40  0.464  1   

Bismuth-214                       0.403        0.0863       0.534           0.100       0.0400                 27.9 40  0.701  1   

Cesium-137                        0 U          0.00960     -0.00273 U       0.0283      0.0231          0.07   NC   40  NC     1   

Cobalt-60                         0.00766 U    0.0209       0.0000644 U     0.000255    0.0226          0.03   NC   40  NC     1   

Europium-152                      0.0536       0.0581       0.0316 U        0.0452      0.0597          0.1    NC   40  NC     1   

Europium-154                      0.00354 U    0.177        0.0418 U        0.0913      0.141           0.2    NC   40  NC     1   

Lead-212                          0.632        0.102        0.588           0.0988      0.0449                 7.24 40  0.220  1   

Lead-214                          0.603        0.103        0.562           0.114       0.0489                 6.94 40  0.187  1   

Potassium-40                     12.8          1.34        13.8             1.40        0.336                  7.45 40  0.361  1   

Protactinium-234                  0.00587 U    0.0135       0.0565 U        0.0600      0.106                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.403        0.0863       0.534           0.100       0.0400          0.2    27.9 40  0.701  1   

Thallium-208                      0.239        0.0511       0.196           0.0471      0.0206                 19.9 40  0.439  1   

Thorium-232 (By Actinium-228)     0.762        0.143        0.753           0.159       0.0631          0.9    1.21 40  0.0304 1   

Thorium-234                       0.786 U      0.562        0.273 U         1.24        1.01                   NC   40  NC     1   

Uranium-235                       0.0519 U     0.0356       0.138 U         0.189       0.155           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 07:21:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1358 +0.250278*Channel -5.29191e-008*Channel**2

FWHM (ch) =   3.2056 +0.000982*Channel -4.41127e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.88 -0.08%      0.92     0.92    0.23%
977.19      244.70   244.66  0.02%      1.04     1.03    0.64%

1374.94      344.28   344.15  0.04%      1.10     1.12   -1.51%
3114.01      778.90   778.99 -0.01%      1.49     1.46    1.83%
3854.63      964.08   964.08  0.00%      1.56     1.58   -1.42%
5631.88     1408.01  1407.99  0.00%      1.83     1.83    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/23/2013  Time: 07:22:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1537 +0.250271*Channel -5.14864e-008*Channel**2

FWHM (ch) =   2.9676 +0.001236*Channel -7.72997e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.43      121.78   121.88 -0.08%      0.92     0.89    3.04%
977.14      244.70   244.65  0.02%      1.02     1.03   -0.66%

1374.90      344.28   344.16  0.04%      1.09     1.13   -3.69%
3113.98      778.90   778.99 -0.01%      1.53     1.52    1.15%
3854.56      964.08   964.07  0.00%      1.65     1.65    0.51%
5631.79     1408.01  1408.00  0.00%      1.86     1.87   -0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:10:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130423001_QCAsLeft                                                        
Acquired: 4/23/2013 07:11:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.54      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.95      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

22 of 226



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130422002_BG                                                              
Acquired: 4/22/2013 07:26:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130423002_BG                                                              
Acquired: 4/23/2013 07:27:15
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513161710

Instrument : HPGE02                           Begun : 04/22/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:10 1.0 1          
002  2_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:26 1.0            
003  2_20130422_003  LCS     QC680774             Soil   196550 04/22/13 07:52 1.0 2          
004  2_20130422_004  SAMPLE  243838-006           Soil   196255 04/22/13 09:13 1.0            
005  2_20130422_005  SAMPLE  243838-008           Soil   196255 04/22/13 10:12 1.0            
006  2_20130422_006  SAMPLE  243838-009           Soil   196255 04/22/13 11:18 1.0            
007  2_20130422_007  MSS     243838-005           Soil   196255 04/22/13 12:15 1.0            
008  2_20130422_008  SAMPLE  243838-002           Soil   196255 04/22/13 13:47 1.0            
009  2_20130422_009  SDUP    QC680371             Soil   196255 04/22/13 14:53 1.0            
010  2_20130422_010  SAMPLE  243838-011           Soil   196255 04/22/13 15:40 1.0            
011  2_20130422_011  SAMPLE  243839-001           Soil   196255 04/22/13 16:27 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513163151

Instrument : HPGE02                           Begun : 04/23/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130423_001  RCCV    QUALITY CONTROL CHEC               04/23/13 07:11 1.0 1          
002  2_20130423_002  RIB     BACKGROUND CONTAMINA               04/23/13 07:27 1.0            
003  2_20130423_003  SAMPLE  243839-002           Soil   196255 04/23/13 07:41 1.0            
004  2_20130423_004  SAMPLE  243839-003           Soil   196255 04/23/13 09:07 1.0            
005  2_20130423_005  SAMPLE  243839-004           Soil   196255 04/23/13 13:30 1.0            
006  2_20130423_006  SAMPLE  243839-005           Soil   196255 04/23/13 15:21 1.0            
007  2_20130423_007  SAMPLE  243839-006           Soil   196255 04/23/13 16:58 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 24-APR-2013 12:26

Batch Number : 196255                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-MAR-2013 15:54              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243626-001                      329.29  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:15  GS 186                     

2      243626-002                      321.3   11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

3      243626-003                      324.57  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:02  GS 186                     

4      243626-004                      331.24  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:06  GS 186                     

5      243627-001                      321.01  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:17  GS 186                     

6      243627-002                      331.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:20  GS 186                     

7      243627-003                      329.41  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:23  GS 186                     

8      243627-004                      340.35  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:26  GS 186                     

9      243627-005                      312.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:33  GS 186                     

10     243627-006                      314.34  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:38  GS 186                     

11     243627-007                      305.69  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:42  GS 186                     

12     243627-008                      325.46  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:46  GS 186                     

13     243627-009                      325.96  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:51  GS 186                     

14     243627-010                      310.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:56  GS 186                     

15     243627-011                      318.12  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:00  GS 186                     

16     243627-012                      312.19  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:05  GS 186                     

17     243628-001                      309.24  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:17  GS 186                     

18     243628-002                      333.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:25  GS 186                     

19     243628-003                      329.34  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:31  GS 186                     

20     243628-004                      319.09  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:35  GS 186                     

21     243628-005                      282.62  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:39  GS 186                     

22     243628-006                      320.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

23     243628-007                      325.66  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

24     243628-008                      329.15  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:51  GS 186                     

25     243497-001                      345.32  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:13  GS 186                     

26     243497-002                      331.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:17  GS 186                     

27     243497-003                      360.9   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:21  GS 186                     

28     243497-004                      330.83  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:25  GS 186                     

29     243497-005                      328.29  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:28  GS 186                     

30     243497-006                      325.49  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:32  GS 186                     

31     243497-007                      321.02  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:36  GS 186                     

32     243498-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  GS 186                     

32     243838-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  RA226     alias:243498-001 

33     243498-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  GS 186                     

33     243838-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  RA226     alias:243498-002 

34     243498-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  GS 186                     

34     243838-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  RA226     alias:243498-003 

35     243498-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  GS 186                     

35     243838-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  RA226     alias:243498-004 

36     243498-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     243838-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:243498-005 

37     243498-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  GS 186                     

37     243838-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  RA226     alias:243498-006 

38     243498-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  GS 186                     

38     243838-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  RA226     alias:243498-007 

39     243498-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  GS 186                     

39     243838-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  RA226     alias:243498-008 

40     243498-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  GS 186                     

40     243838-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  RA226     alias:243498-009 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

41     243498-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  GS 186                     

41     243838-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  RA226     alias:243498-010 

42     243498-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  GS 186                     

42     243838-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  RA226     alias:243498-011 

43     243498-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  GS 186                     

43     243838-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  RA226     alias:243498-012 

44     243499-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  GS 186                     

44     243839-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  RA226     alias:243499-001 

45     243499-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  GS 186                     

45     243839-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  RA226     alias:243499-002 

46     243499-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  GS 186                     

46     243839-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  RA226     alias:243499-003 

47     243499-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  GS 186                     

47     243839-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  RA226     alias:243499-004 

48     243499-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  GS 186                     

48     243839-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  RA226     alias:243499-005 

49     243499-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  GS 186                     

49     243839-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  RA226     alias:243499-006 

QC1    QC679592    BLANK               308.56  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:07  GS 186                     

QC2    QC679593    LCS                 305.74  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:06  GS 186                     

2      QC679594    SDUP of 243626-002  327.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

36     QC679595    SDUP of 243498-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     QC680371    SDUP of 243838-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:QC679595   
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Sample Raw Data

33 of 226



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-20                Received:        03/04/13                      
Lab ID:          243839-001                    Prepared:        03/14/13 12:40                
Matrix:          Soil                          Analyzed:        04/22/13 16:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0795 U         0.148          0.117             0.9    
Bismuth-212                          1.03             0.455          0.209                    
Bismuth-214                          0.601            0.106          0.0438                   
Cesium-137                          -0.0116 U         0.0321         0.0254            0.07   
Cobalt-60                           -0.000437 U       0.0329         0.0271            0.03   
Europium-152                         0.0326 U         0.0436         0.0658            0.1    
Europium-154                         0.0703 U         0.206          0.161             0.2    
Lead-212                             0.565            0.0911         0.0467                   
Lead-214                             0.711            0.113          0.0481                   
Potassium-40                         9.89             1.11           0.354                    
Protactinium-234                     0.0395 U         0.109          0.0954                   
Radium-226 (By Bismuth-214)          0.601            0.106          0.0438            0.2    
Thallium-208                         0.212            0.0440         0.0165                   
Thorium-232 (By Actinium-228)        1.04             0.172          0.0610            0.9    
Thorium-234                          0.846 U          0.640          0.946                    
Uranium-235                          0.0686 U         0.0449         0.145             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-001                   Client ID : 12-PE-E0798-20        

Seqnum : 1513161710011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130422_011                                Batch         : 196255                       Time      : 22-APR-2013 16:27     

Cal    : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14     Caldate       : 22-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0795            0.117       0.9      .14822           .14833           -0.014       u        

Bismuth-212                         1.03              0.209                .45522           .45825           0.11         u        

Bismuth-214                         0.601             0.0438               .10632           .10978           -0.0035      u        

Cesium-137                          -0.0116           0.0254      0.07     .032057          .032061          -0.0022      u        

Cobalt-60                           -0.000437         0.0271      0.03     .032897          .032897          0.0018       u        

Europium-152                        0.0326            0.0658      0.1      .043623          .043663          0.020        u        

Europium-154                        0.0703            0.161       0.2      .20555           .20558           0.018        u        

Lead-212                            0.565             0.0467               .091105          .10237           -0.00010     u        

Lead-214                            0.711             0.0481               .11275           .11949           0.018        u        

Potassium-40                        9.89              0.354                1.1106           1.2167           -0.23        u        

Protactinium-234                    0.0395            0.0954               .10932           .10976           0.0093       u        

Radium-226 (By Bismuth-214)         0.601             0.0438      0.2      .10632           .10978           -0.0035      u        

Thallium-208                        0.212             0.0165               .043988          .046073          0.010        u        

Thorium-232 (By Actinium-228)       1.04              0.0610      0.9      .17151           .18726           0.028        u        

Thorium-234                         0.846             0.946                .64031           .6453            0.62         u        

Uranium-235                         0.0686            0.145       0.18     .044863          .04508           0.013        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-20          
Sample Description: 243839-001, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:25            Live Time: 2700   sec

Acquisition Time: 4/22/2013 16:27:15        Real Time: 2703   sec
Analysis Time: 4/22/2013 17:12           Dead Time: 0.09   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.038E+00      1.715E-01      1.873E-01      6.099E-02
Am-241    #AB    7.946E-02      1.482E-01      1.483E-01      1.167E-01
Bi-212           1.027E+00      4.552E-01      4.582E-01      2.086E-01
Bi-214           6.015E-01      1.063E-01      1.098E-01      4.380E-02
Co-60     #AB   -4.368E-04      3.290E-02      3.290E-02      2.705E-02
Cs-137    #AB   -1.160E-02      3.206E-02      3.206E-02      2.535E-02
Eu-152    #AB    3.255E-02      4.362E-02      4.366E-02      6.579E-02
Eu-154    #AB    7.033E-02      2.056E-01      2.056E-01      1.608E-01
K-40             9.888E+00      1.111E+00      1.217E+00      3.536E-01
Pa-234    #AB    3.950E-02      1.093E-01      1.098E-01      9.539E-02
Pb-212           5.645E-01      9.111E-02      1.024E-01      4.666E-02
Pb-214           7.109E-01      1.128E-01      1.195E-01      4.805E-02
Ra-226           9.602E-01      7.085E-01      7.115E-01      4.731E-01
Th-234     AB    8.461E-01      6.403E-01      6.453E-01      9.458E-01
Tl-208    #      2.123E-01      4.399E-02      4.607E-02      1.646E-02
U-235     #AB    6.862E-02      4.486E-02      4.508E-02      1.445E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.614E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 17:12:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_011.An1               

Sample description                                             
243839-001, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422_011.An1

Acquisition information
Start time:                 4/22/2013 16:27:15
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 17:12:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:25:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1755

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.23       13.  93.27   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.20       21.  63.67   0.88  1.866E-02    63.30   3.750  9.831E-01 Th234 
74.97       71.  25.82   0.87  2.850E-02
77.21      132.  14.70   0.88  3.017E-02
87.27       74.  28.10   0.58  3.670E-02
92.60       38.  40.91   0.89  3.953E-02    92.59   4.343  7.277E-01 Th234 

93.35   5.760  5.436E-01 U235  
93.35   5.760  5.436E-01 U235  

93.02       62.  31.33   0.89  3.990E-02    92.59   4.343  1.183E+00 Th234 
93.35   5.760  8.838E-01 U235  
93.35   4.100  1.242E+00 Ac228 

93.36       40.  41.96   0.89  3.990E-02    93.35   5.760  5.678E-01 U235  
93.35   4.100  7.977E-01 Ac228 

132.24        2. 989.19   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.91       17.  90.91   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.001E-01 U235  
179.58        4. 187.48   0.45  4.868E-02
186.00       53.  32.69   0.98  4.819E-02   185.72  57.000  6.257E-02 U235  

186.21   3.555  1.004E+00 Ra226 
185.72  57.000  6.257E-02 U235  

186.19       50.  36.89   0.91  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.602E-01 Ra226 

238.57      372.   5.97   1.03  4.319E-02   238.63  43.600  6.344E-01 Pb212 
241.72       78.  20.48   1.03  4.289E-02   242.00   7.268  7.876E-01 Pb214 
277.40       19.  63.04   1.06  3.962E-02   277.37   6.600  2.429E-01 Tl208 
295.11      160.  11.94   0.97  3.814E-02   295.22  18.414  7.183E-01 Pb214 
300.13       21.  53.93   1.08  3.774E-02   300.09   3.180  5.794E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.00      120.  13.42   1.25  3.494E-02   338.32  11.400  9.783E-01 Ac228 
351.77      270.   7.76   1.11  3.405E-02   351.93  35.600  7.112E-01 Pb214 
569.69        4. 215.51   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.17      132.  10.36   0.92  2.416E-02   583.19  85.000  2.099E-01 Tl208 
609.44      208.   8.51   1.22  2.345E-02   609.31  45.490  6.119E-01 Bi214 
727.50       41.  22.16   0.36  2.078E-02   727.33   6.650  9.579E-01 Bi212 
785.48        3. 228.90   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.12       11.  65.88   1.51  1.851E-02   860.53  12.400  1.587E-01 Tl208 
873.76        5. 146.14   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
879.63        5. 138.39   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.36      152.   9.65   1.06  1.779E-02   911.20  26.200  1.063E+00 Ac228 
969.55       64.  17.25   1.02  1.704E-02   968.96  15.900  7.643E-01 Ac228 

1119.90       40.  22.59   0.61  1.535E-02  1120.29  14.910  5.698E-01 Bi214 
1408.25        8.  67.00   1.83  1.291E-02  1408.01  20.850  9.182E-02 Eu152 

1408.01  20.850  9.182E-02 Eu152 
1460.76      420.   5.36   1.45  1.254E-02  1460.82  10.550  9.888E+00 K40   
1620.09        7.  62.66   1.93  1.151E-02  1620.74   1.510  1.333E+00 Bi212 
1764.21       12.  34.13   1.98  1.069E-02  1764.49  15.310  2.418E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.98       113.        57. 2.000E+03   59.03   0.702  -      s 
308.02    77.22       110.       135. 4.462E+03   28.87   1.100  -      s 
348.16    87.27       146.        74. 2.030E+03   56.20   0.579  -      s 
717.10   179.58        36.         4. 8.833E+01  374.96   0.449  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.14    58.23        70.        13.     0.005   186.54   0.860s
Th-234    251.99    63.20        76.        21.     0.008   127.34   0.877 
Th-234    369.43    92.59       104.        38.     0.014    81.82   0.891D
U-235     372.48    93.35       159.        62.     0.023    62.67   0.892D
Ac-228    372.48    93.35       121.        40.     0.015    83.91   0.892D
Eu-154    492.69   123.43       135.       -15.    -0.006   221.43   0.920s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    527.87   132.24       128.         2.     0.001  1978.38   0.928s
U-235     574.53   143.91       109.        17.     0.006   181.83   0.939s
U-235     742.75   186.00       122.        53.     0.020    65.38   0.978 
Ra-226    743.52   186.19       114.        50.     0.019    73.79   0.913 
Pb-212    952.68   238.52       134.       325.     0.120    15.85   0.960 
Pb-214    965.26   241.67       108.        66.     0.024    54.15   0.515s
Tl-208   1108.07   277.40        66.        19.     0.007   126.08   1.060s
Pb-214   1178.89   295.11        75.       155.     0.057    23.88   0.970 
Pb-212   1198.96   300.13        65.        21.     0.008   107.86   1.080s
Ac-228   1350.35   338.00        48.       120.     0.044    26.84   1.253 
Eu-152   1376.16   344.46        62.        -4.    -0.001   582.65   1.119s
Pb-214   1405.39   351.77        59.       264.     0.098    15.51   1.114 
Pa-234   2276.80   569.69        30.         4.     0.001   431.01   1.303s
Tl-208   2330.68   583.17        20.       132.     0.049    20.72   0.918s
Bi-214   2435.77   609.44        38.       200.     0.074    17.01   1.224 
Cs-137   2643.88   661.47        39.        -7.    -0.002   276.47   1.373s
Eu-154   2899.31   725.33        39.        -9.    -0.003   213.68   1.419s
Bi-212   2908.03   727.50        14.        41.     0.015    44.31   0.355s
Eu-152   3115.82   779.44        35.        -4.    -0.002   413.11   1.458s
Bi-212   3139.95   785.48        28.         3.     0.001   457.79   1.463 
Tl-208   3434.61   859.12        21.        11.     0.004   131.77   1.515s
Eu-154   3493.19   873.76        22.         5.     0.002   292.28   1.523s
Pa-234   3516.70   879.63        22.         5.     0.002   276.78   1.528s
Ac-228   3643.64   911.36        14.       152.     0.056    19.29   1.061s
Pa-234   3788.71   947.61        17.        -1.     0.000  1913.96   1.571s
Ac-228   3876.53   969.55        14.        64.     0.024    34.51   1.025s
Eu-152   4445.70  1111.75        32.        -2.    -0.001   715.69   1.673s
Bi-214   4478.33  1119.90        18.        40.     0.015    45.18   0.607s
Eu-152   5632.92  1408.25         9.         8.     0.003   134.00   1.831s
K-40     5843.22  1460.76        38.       401.     0.149    10.71   1.452 
Bi-212   6481.49  1620.09         6.         7.     0.003   125.31   1.926s
Bi-214   7058.98  1764.21        13.        12.     0.004    68.26   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0376E+00                                      5.12E+12             
911.20 1.063E+00  (  6.099E-02 9.65E+00 2.62E+01 G  
968.96 7.643E-01 -   1.068E-01 1.73E+01 1.59E+01 G  
338.32 9.783E-01  (  1.315E-01 1.34E+01 1.14E+01 G  

Energy duplication    
93.35 7.977E-01 -   5.108E-01 4.20E+01 4.10E+00 XA 

40 of 226



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 17:12:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.9455E-02                                      1.58E+05             
59.54 7.946E-02 ?(  1.167E-01 9.33E+01 3.59E+01 G  

Bi-212   N   1.0273E+00                                      5.12E+12             
727.33 9.579E-01  (  2.086E-01 2.22E+01 6.65E+00 G  
785.37 4.996E-01 -   1.830E+00 2.29E+02 1.11E+00 G  

1620.74 1.333E+00 &(  1.102E+00 6.27E+01 1.51E+00 G  

Bi-214   N   6.0148E-01                                      5.84E+05             
609.31 6.119E-01  (P 4.380E-02 8.51E+00 4.55E+01 G  

1120.29 5.698E-01  (P 1.408E-01 2.26E+01 1.49E+01 G  
1764.49 2.418E-01 - P 1.648E-01 3.41E+01 1.53E+01 G  

Co-60    T  -4.3678E-04                                      1.93E+03             
1332.49-4.368E-04 %(  2.705E-02 3.77E+03 1.00E+02 G  
1173.23-4.276E-04 %   1.764E-02 2.51E+03 9.98E+01 G  

Cs-137   I  -1.1595E-02                                      1.10E+04             
661.66-1.160E-02 ?(  2.535E-02 1.38E+02 8.50E+01 G  

Eu-152   I   3.2554E-02                                      4.94E+03             
344.28-1.392E-02 ?(  6.579E-02 2.91E+02 2.66E+01 G  
121.78-4.499E-04 &   6.206E-02 8.38E+03 2.84E+01 G  
778.90-5.305E-02 +   1.754E-01 2.07E+02 1.30E+01 G  
964.08 0.000E+00 +   4.354E-01 1.00E+03 1.45E+01 G  

1112.08-3.618E-02 +   2.096E-01 3.58E+02 1.34E+01 G  
1408.01 9.182E-02 ?(  8.505E-02 6.70E+01 2.09E+01 G  

Eu-154   I   7.0326E-02                                      3.14E+03             
873.18 7.033E-02 &(  1.608E-01 1.46E+02 1.22E+01 G  
123.07-2.554E-02 -   4.533E-02 1.11E+02 4.04E+01 G  

1274.43 2.830E-03 &   8.024E-02 1.73E+03 3.49E+01 G  
723.30-6.849E-02 +   1.143E-01 1.07E+02 2.00E+01 G  

1004.72 2.086E-03 %   1.029E-01 3.00E+03 1.79E+01 G  
996.25 0.000E+00 &   1.536E-01 1.00E+03 1.05E+01 G  

K-40     N   9.8876E+00                                      4.57E+11             
1460.82 9.888E+00  (P 3.536E-01 5.36E+00 1.06E+01 G  

Pa-234   N   3.9498E-02                                      1.63E+12             
131.30 5.871E-03 &(  9.539E-02 9.89E+02 1.82E+01 G  
569.50 5.281E-02 ?(  1.820E-01 2.16E+02 9.30E+00 G  
946.00-8.589E-03 +   1.342E-01 9.57E+02 1.35E+01 G  
880.52 8.600E-02 &(  1.857E-01 1.38E+02 1.05E+01 G  
883.24 0.000E+00 -   2.723E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.6450E-01                                      5.12E+12             
238.63 5.634E-01  (P 4.666E-02 7.93E+00 4.36E+01 G  
300.09 5.794E-01 ?(P 5.102E-01 5.39E+01 3.18E+00 G  

Pb-214   N   7.1094E-01                                      5.84E+05             
351.93 7.112E-01  (P 4.805E-02 7.76E+00 3.56E+01 G  
295.22 7.183E-01  (P 9.391E-02 1.19E+01 1.84E+01 G  
242.00 6.914E-01  (P 2.535E-01 2.71E+01 7.27E+00 G  

Ra-226   N   9.6015E-01                                      5.84E+05             
186.21 9.602E-01  (  4.731E-01 3.69E+01 3.56E+00 G  

Th-234   N   8.4606E-01                                      1.63E+12             
63.30 9.831E-01  (  9.458E-01 6.37E+01 3.75E+00 G  
92.59 7.277E-01  (  4.506E-01 4.09E+01 4.34E+00 G  

Tl-208   N   2.1226E-01                                      5.12E+12             
583.19 2.099E-01  (  1.646E-02 1.04E+01 8.50E+01 G  
277.37 2.429E-01 ?(  2.354E-01 6.30E+01 6.60E+00 G  
860.53 1.587E-01 -   1.534E-01 6.59E+01 1.24E+01 G  

U-235    N   6.8621E-02                                      2.57E+11             
143.77 1.001E-01 ?(  1.445E-01 9.09E+01 1.09E+01 G  
205.32 0.000E+00 &   3.852E-01 1.00E+03 5.02E+00 G  
163.36-1.753E-02 %   3.684E-01 1.28E+03 5.08E+00 G  
185.72 6.257E-02  (  3.056E-02 3.27E+01 5.70E+01 G  

Energy duplication    
93.35 8.838E-01     4.173E-01 3.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.23        70.        13.     0.005   186.54   7.946E-02   
U-235       93.35       159.        62.     0.023    62.67   8.838E-01   
Eu-154     123.43       135.       -15.    -0.006   221.43  -2.554E-02   
Pa-234     132.24       128.         2.     0.001  1978.38   5.871E-03   
U-235      143.91       109.        17.     0.006   181.83   1.001E-01   
U-235      186.00       122.        53.     0.020    65.38   6.257E-02   
Eu-152     344.46        62.        -4.    -0.001   582.65  -1.392E-02   
Pa-234     569.69        30.         4.     0.001   431.01   5.281E-02   
Cs-137     661.47        39.        -7.    -0.002   276.47  -1.160E-02   
Eu-154     725.33        39.        -9.    -0.003   213.68  -6.849E-02   
Eu-152     779.44        35.        -4.    -0.002   413.11  -5.305E-02   
Eu-154     873.76        22.         5.     0.002   292.28   7.033E-02   
Pa-234     879.63        22.         5.     0.002   276.78   8.600E-02   
Pa-234     947.61        17.        -1.     0.000  1913.96  -8.589E-03   
Eu-152    1111.75        32.        -2.    -0.001   715.69  -3.618E-02   
Eu-152    1408.25         9.         8.     0.003   134.00   9.182E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0376E+00    1.0376E+00   1.7151E-01    1.8726E-01  6.099E-02
Am-241 #A    7.9438E-02    7.9455E-02   1.4822E-01    1.4833E-01  1.167E-01
Bi-212       1.0273E+00    1.0273E+00   4.5522E-01    4.5825E-01  2.086E-01
Bi-214       6.0145E-01    6.0148E-01   1.0632E-01    1.0978E-01  4.380E-02
Co-60  #A   -4.2911E-04   -4.3678E-04   3.2897E-02    3.2897E-02  2.705E-02
Cs-137 #A   -1.1559E-02   -1.1595E-02   3.2057E-02    3.2061E-02  2.535E-02
Eu-152 #A    3.2330E-02    3.2554E-02   4.3623E-02    4.3663E-02  6.579E-02
Eu-154 #A    6.9566E-02    7.0326E-02   2.0555E-01    2.0558E-01  1.608E-01
K-40         9.8876E+00    9.8876E+00   1.1106E+00    1.2167E+00  3.536E-01
Pa-234 #A    3.9498E-02    3.9498E-02   1.0932E-01    1.0976E-01  9.539E-02
Pb-212       5.6450E-01    5.6450E-01   9.1105E-02    1.0237E-01  4.666E-02
Pb-214       7.1090E-01    7.1094E-01   1.1275E-01    1.1949E-01  4.805E-02
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Ra-226       9.6010E-01    9.6015E-01   7.0848E-01    7.1147E-01  4.731E-01
Th-234  A    8.4606E-01    8.4606E-01   6.4031E-01    6.4530E-01  9.458E-01
Tl-208 #     2.1226E-01    2.1226E-01   4.3988E-02    4.6073E-02  1.646E-02
U-235  #A    6.8621E-02    6.8621E-02   4.4863E-02    4.5080E-02  1.445E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  179.6 to  2034.9 keV)     1.585E+01  pCi/g         
Total Decayed Activity (  179.6 to  2034.9 keV) 1.5847852E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-21                Received:        03/04/13                      
Lab ID:          243839-002                    Prepared:        03/14/13 12:46                
Matrix:          Soil                          Analyzed:        04/23/13 07:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.2 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:18                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0513 U        0.176          0.142             0.9     
Bismuth-212                          0.944           0.373          0.133                     
Bismuth-214                          0.546           0.107          0.0441                    
Cesium-137                           0 U             0.0245         0.0336            0.07    
Cobalt-60                            0 U             0.0174         0.00585           0.03    
Europium-152                         0.0496 U        0.0637         0.0609            0.1     
Europium-154                         0.0447 U        0.204          0.163             0.2     
Lead-212                             0.588           0.0839         0.0406                    
Lead-214                             0.690           0.125          0.0509                    
Potassium-40                        10.4             1.10           0.319                     
Protactinium-234                     0.00363 U       0.0524         0.0876                    
Radium-226 (By Bismuth-214)          0.546           0.107          0.0441            0.2     
Thallium-208                         0.247           0.0510         0.0198                    
Thorium-232 (By Actinium-228)        0.757           0.142          0.0633            0.9     
Thorium-234                          0.890 U         0.628          1.24                      
Uranium-235                          0.0581 U        0.0319         0.149             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-002                   Client ID : 12-PE-E0798-21        

Seqnum : 1513163151003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130423_003                                Batch         : 196255                       Time      : 23-APR-2013 07:41     

Cal    : 23-APR-2013 07:22:36,09-JAN-2013 12:22:14     Caldate       : 23-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301.2 g                      Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0513            0.142       0.9      .17606           .1761            -0.014       u        

Bismuth-212                         0.944             0.133                .37314           .37625           0.11         u        

Bismuth-214                         0.546             0.0441               .10722           .11006           -0.0035      u        

Cesium-137                          0                 0.0336      0.07     .024518          .024518          -0.0022      u        

Cobalt-60                           0                 0.00585     0.03     .017394          .017394          0.0018       u        

Europium-152                        0.0496            0.0609      0.1      .063707          .06377           0.020        u        

Europium-154                        0.0447            0.163       0.2      .20406           .20407           0.018        u        

Lead-212                            0.588             0.0406               .083927          .097017          -0.00010     u        

Lead-214                            0.690             0.0509               .12515           .1309            0.018        u        

Potassium-40                        10.4              0.319                1.1006           1.2192           -0.23        u        

Protactinium-234                    0.00363           0.0876               .052381          .052389          0.0093       u        

Radium-226 (By Bismuth-214)         0.546             0.0441      0.2      .10722           .11006           -0.0035      u        

Thallium-208                        0.247             0.0198               .051044          .053472          0.010        u        

Thorium-232 (By Actinium-228)       0.757             0.0633      0.9      .14215           .15236           0.028        u        

Thorium-234                         0.890             1.24                 .62838           .634             0.62         u        

Uranium-235                         0.0581            0.149       0.18     .031885          .032103          0.013        u        

u=use  

Page 1 of 1                                                                                                             1513163151003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-21          
Sample Description: 243839-002, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130423_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:18            Live Time: 2700   sec

Acquisition Time: 4/23/2013 07:41:07        Real Time: 2702   sec
Analysis Time: 4/23/2013 08:26           Dead Time: 0.08   %

Analysis Quantity: 3.012E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.569E-01      1.421E-01      1.524E-01      6.327E-02
Am-241    #AB    5.128E-02      1.761E-01      1.761E-01      1.421E-01
Bi-212           9.437E-01      3.731E-01      3.763E-01      1.326E-01
Bi-214           5.458E-01      1.072E-01      1.101E-01      4.405E-02
Co-60     #AB    0.000E+00      1.739E-02      1.739E-02      5.850E-03
Cs-137    #AB    0.000E+00      2.452E-02      2.452E-02      3.360E-02
Eu-152    #AB    4.964E-02      6.371E-02      6.377E-02      6.091E-02
Eu-154    #AB    4.468E-02      2.041E-01      2.041E-01      1.626E-01
K-40             1.044E+01      1.101E+00      1.219E+00      3.185E-01
Pa-234    #AB    3.634E-03      5.238E-02      5.239E-02      8.762E-02
Pb-212           5.885E-01      8.393E-02      9.702E-02      4.060E-02
Pb-214           6.896E-01      1.251E-01      1.309E-01      5.090E-02
Ra-226           1.291E+00      7.418E-01      7.469E-01      4.756E-01
Th-234    #AB    8.898E-01      6.284E-01      6.340E-01      1.235E+00
Tl-208           2.468E-01      5.104E-02      5.347E-02      1.977E-02
U-235     #AB    5.810E-02      3.188E-02      3.210E-02      1.486E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.660E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 08:26:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_003.An1               

Sample description                                             
243839-002, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423_003.An1

Acquisition information
Start time:                 4/23/2013 07:41:07
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0120E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0120E+02) = 

8.9731E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 08:26:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1131

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.34        8. 171.66   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.00       17.  93.94   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.56       77.  21.38   0.83  2.818E-02
77.24      146.  12.13   0.84  3.019E-02
93.24       72.  24.75   0.54  3.990E-02    92.59   4.343  1.402E+00 Th234 

93.35   4.100  1.471E+00 Ac228 
93.35   5.760  1.047E+00 U235  
93.35   5.760  1.047E+00 U235  

93.41       47.  37.56   0.86  3.990E-02    92.59   4.343  9.122E-01 Th234 
93.35   4.100  9.573E-01 Ac228 
93.35   5.760  6.814E-01 U235  

93.44       49.  35.31   0.85  3.953E-02    92.59   4.343  9.456E-01 Th234 
93.35   4.100  9.923E-01 Ac228 
93.35   5.760  7.063E-01 U235  

100.09       27.  50.39   0.67  4.281E-02
185.98       66.  28.72   0.80  4.817E-02   185.72  57.000  8.046E-02 U235  

186.21   3.555  1.291E+00 Ra226 
185.72  57.000  8.046E-02 U235  

205.43        9. 174.39   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.266E-01 U235  

238.51      340.   7.01   1.07  4.319E-02   238.63  43.600  5.907E-01 Pb212 
241.56       72.  23.98   0.98  4.285E-02   242.00   7.268  7.708E-01 Pb214 
277.61       14.  84.68   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.21      167.  10.52   0.94  3.813E-02   295.22  18.414  7.681E-01 Pb214 
299.90       20.  50.67   1.09  3.774E-02   300.09   3.180  5.584E-01 Pb212 
338.07      101.  17.72   1.15  3.494E-02   338.32  11.400  8.445E-01 Ac228 
343.90        6. 174.66   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 08:26:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.77      236.   8.85   1.17  3.405E-02   351.93  35.600  6.324E-01 Pb214 
510.95      152.  12.73   1.30  2.644E-02
566.59        1. 720.64   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.06      152.  10.34   0.74  2.417E-02   583.19  85.000  2.468E-01 Tl208 
609.28      181.   9.53   1.35  2.345E-02   609.31  45.490  5.402E-01 Bi214 
727.13       39.  19.77   0.66  2.078E-02   727.33   6.650  9.475E-01 Bi212 
780.66       10.  64.17   1.52  1.983E-02   778.90  12.970  1.331E-01 Eu152 
785.90        6. 118.65   1.52  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.75       12.  62.72   1.58  1.851E-02   860.53  12.400  1.800E-01 Tl208 
874.25        3. 228.35   1.58  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.13      106.  12.07   1.39  1.779E-02   911.20  26.200  7.523E-01 Ac228 
969.16       57.  18.28   1.51  1.704E-02   968.96  15.900  7.018E-01 Ac228 

1111.09        1. 426.00   1.73  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.36       25.  29.74   1.74  1.535E-02  1120.29  14.910  3.657E-01 Bi214 
1460.66      435.   5.04   1.45  1.254E-02  1460.82  10.550  1.044E+01 K40   
1620.20        3. 188.23   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.47       48.  14.91   0.54  1.069E-02  1764.49  15.310  9.719E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.35    74.57       124.        74. 2.609E+03   51.45   1.125  -      s 
308.07    77.25       102.       135. 4.472E+03   28.09   0.420  -      s 
399.33   100.09        76.        27. 6.330E+02  100.78   0.672 AC-228  s 

2041.83   510.95        59.       152. 5.756E+03   25.47   1.299 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.48    60.34       100.         8.     0.003   343.32   0.815s
Th-234    251.13    63.00       125.        17.     0.006   187.87   0.819s
Th-234    372.76    93.44       124.        49.     0.018    70.62   0.854s
Ac-228    372.41    93.35       104.        72.     0.027    49.50   0.542D
U-235     372.41    93.35       133.        47.     0.017    75.12   0.855D
Eu-152    482.56   120.91       113.        -5.    -0.002   667.66   0.888s
U-235     571.41   143.14       111.        -8.    -0.003   359.76   0.914s
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 08:26:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     650.88   163.03       138.       -11.    -0.004   317.70   0.936s
U-235     742.77   186.02       107.        60.     0.022    54.88   0.961 
Ra-226    742.61   185.98       110.        66.     0.025    57.45   0.801 
U-235     820.34   205.43       115.         9.     0.003   348.77   0.983s
Pb-212    952.56   238.51        97.       335.     0.124    14.01   1.069 
Pb-214    964.75   241.56        97.        72.     0.027    47.96   0.985s
Tl-208   1108.86   277.61        67.        14.     0.005   169.36   1.061s
Pb-214   1179.22   295.21        58.       162.     0.060    21.03   0.938s
Pb-212   1197.99   299.90        50.        20.     0.007   101.34   1.085s
Ac-228   1350.59   338.07        65.       101.     0.037    35.44   1.148 
Eu-152   1373.87   343.90        51.         6.     0.002   349.33   1.131s
Pb-214   1405.36   351.77        63.       231.     0.085    17.69   1.174 
Pa-234   2264.35   566.59        17.         1.     0.000  1441.28   1.345s
Tl-208   2330.23   583.06        28.       152.     0.056    20.68   0.745s
Bi-214   2435.05   609.27        37.       175.     0.065    18.81   1.354 
Eu-154   2892.22   723.56        34.        -8.    -0.003   218.95   1.474s
Bi-212   2906.48   727.13         6.        39.     0.015    39.54   0.662s
Eu-152   3120.65   780.66        16.        10.     0.004   128.33   1.516s
Bi-212   3141.60   785.90        23.         6.     0.002   237.31   1.521s
Tl-208   3441.10   860.75        24.        12.     0.005   125.44   1.576s
Eu-154   3495.12   874.25        21.         3.     0.001   456.70   1.585s
Pa-234   3519.39   880.32        23.        -3.    -0.001   426.79   1.590s
Ac-228   3642.70   911.13        14.       106.     0.039    24.13   1.393 
Pa-234   3785.47   946.81        30.        -3.    -0.001   481.08   1.633s
Eu-152   3865.98   966.93        72.       -17.    -0.006   148.57   1.645s
Ac-228   3874.90   969.16        17.        57.     0.021    36.55   1.511 
Eu-154   4012.17  1003.45        28.        -4.    -0.001   385.62   1.670s
Eu-152   4443.01  1111.09        20.         1.     0.001   852.00   1.733s
Bi-214   4480.10  1120.36        21.        25.     0.009    59.49   1.737s
Co-60    4692.00  1173.29        28.        -4.    -0.001   437.24   1.765s
Eu-152   5627.83  1407.01        11.        -2.    -0.001   546.26   1.867s
K-40     5842.71  1460.66        30.       415.     0.154    10.07   1.450s
Bi-212   6481.81  1620.20        13.         3.     0.001   376.47   1.930s
Bi-214   7059.85  1764.47         7.        48.     0.018    29.81   0.542s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5692E-01                                      5.12E+12             
911.20 7.523E-01  (  6.327E-02 1.21E+01 2.62E+01 G  
968.96 7.018E-01  (  1.172E-01 1.83E+01 1.59E+01 G  
338.32 8.445E-01  (  1.565E-01 1.77E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 08:26:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.471E+00 +   4.818E-01 2.47E+01 4.10E+00 XA 

Am-241   I   5.1283E-02                                      1.58E+05             
59.54 5.128E-02 ?(  1.421E-01 1.72E+02 3.59E+01 G  

Bi-212   N   9.4365E-01                                      5.12E+12             
727.33 9.475E-01  (  1.326E-01 1.98E+01 6.65E+00 G  
785.37 9.205E-01 &(  1.691E+00 1.19E+02 1.11E+00 G  

1620.74 5.361E-01 -   1.577E+00 1.88E+02 1.51E+00 G  

Bi-214   N   5.4577E-01                                      5.84E+05             
609.31 5.458E-01  (P 4.405E-02 9.40E+00 4.55E+01 G  

1120.29 3.657E-01 - P 1.554E-01 2.97E+01 1.49E+01 G  
1764.49 9.719E-01 + P 1.263E-01 1.49E+01 1.53E+01 G  

Eu-152   I   4.9643E-02                                      4.94E+03             
344.28 2.177E-02 &(  6.091E-02 1.75E+02 2.66E+01 G  
121.78-1.107E-02 +   6.029E-02 3.34E+02 2.84E+01 G  
778.90 1.331E-01 &(  1.228E-01 6.42E+01 1.30E+01 G  
964.08-2.300E-01 +   2.660E-01 7.43E+01 1.45E+01 G  

1112.08 2.423E-02 &(  1.669E-01 4.26E+02 1.34E+01 G  
1408.01-2.264E-02 +   9.807E-02 2.73E+02 2.09E+01 G  

Eu-154   I   4.4681E-02                                      3.14E+03             
873.18 4.468E-02 ?(  1.626E-01 2.28E+02 1.22E+01 G  
123.07-2.376E-03 &   4.585E-02 1.17E+03 4.04E+01 G  

1274.43 0.000E+00 &   1.182E-01 1.00E+03 3.49E+01 G  
723.30-6.426E-02 +   1.097E-01 1.09E+02 2.00E+01 G  

1004.72-4.577E-02 +   1.405E-01 1.93E+02 1.79E+01 G  
996.25 0.000E+00 -   2.564E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0437E+01                                      4.57E+11             
1460.82 1.044E+01  (P 3.185E-01 5.04E+00 1.06E+01 G  

Pa-234   N   3.6344E-03                                      1.63E+12             
131.30-5.678E-04 %(  8.762E-02 9.37E+03 1.82E+01 G  
569.50 1.186E-02 ?(  1.391E-01 7.21E+02 9.30E+00 G  
946.00-4.676E-02 +   1.804E-01 2.41E+02 1.35E+01 G  
880.52-5.702E-02 +   1.936E-01 2.13E+02 1.05E+01 G  
883.24-9.053E-03 %   1.824E-01 1.23E+03 9.70E+00 G  

Pb-212   N   5.8849E-01                                      5.12E+12             
238.63 5.907E-01  (P 4.060E-02 7.01E+00 4.36E+01 G  
300.09 5.584E-01 ?(P 4.570E-01 5.07E+01 3.18E+00 G  

Pb-214   N   6.8959E-01                                      5.84E+05             
351.93 6.324E-01  (P 5.090E-02 8.85E+00 3.56E+01 G  
295.22 7.681E-01  (P 8.380E-02 1.05E+01 1.84E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 7.708E-01 *(P 2.446E-01 2.40E+01 7.27E+00 G  

Ra-226   N   1.2913E+00                                      5.84E+05             
186.21 1.291E+00  (  4.756E-01 2.87E+01 3.56E+00 G  

Th-234   N   8.8981E-01                                      1.63E+12             
63.30 8.252E-01 ?(  1.235E+00 9.39E+01 3.75E+00 G  
92.59 9.456E-01 &(  5.029E-01 3.53E+01 4.34E+00 G  

Tl-208   N   2.4678E-01                                      5.12E+12             
583.19 2.468E-01  (  1.977E-02 1.03E+01 8.50E+01 G  
277.37 1.827E-01 -   2.422E-01 8.47E+01 6.60E+00 G  
860.53 1.800E-01 -   1.659E-01 6.27E+01 1.24E+01 G  

U-235    N   5.8095E-02                                      2.57E+11             
143.77-5.107E-02 ?(  1.486E-01 1.80E+02 1.09E+01 G  
205.32 1.266E-01 ?(  3.570E-01 1.74E+02 5.02E+00 G  
163.36-1.401E-01 +   3.597E-01 1.59E+02 5.08E+00 G  
185.72 7.301E-02  (  2.915E-02 2.74E+01 5.70E+01 G  

Energy duplication    
93.35 6.814E-01 *   3.887E-01 3.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.34       100.         8.     0.003   343.32   5.128E-02   
Th-234      63.00       125.        17.     0.006   187.87   8.252E-01   
Th-234      93.44       124.        49.     0.018    70.62   9.456E-01   
U-235       93.35       133.        47.     0.017    75.12   6.814E-01   
Eu-152     120.91       113.        -5.    -0.002   667.66  -1.107E-02   
U-235      143.14       111.        -8.    -0.003   359.76  -5.107E-02   
U-235      163.03       138.       -11.    -0.004   317.70  -1.401E-01   
U-235      186.02       107.        60.     0.022    54.88   7.301E-02   
U-235      205.43       115.         9.     0.003   348.77   1.266E-01   
Eu-152     343.90        51.         6.     0.002   349.33   2.177E-02   
Pa-234     566.59        17.         1.     0.000  1441.28   1.186E-02   
Eu-154     723.56        34.        -8.    -0.003   218.95  -6.426E-02   
Eu-152     780.66        16.        10.     0.004   128.33   1.331E-01   
Eu-154     874.25        21.         3.     0.001   456.70   4.468E-02   
Pa-234     880.32        23.        -3.    -0.001   426.79  -5.702E-02   
Pa-234     946.81        30.        -3.    -0.001   481.08  -4.676E-02   
Eu-152     966.93        72.       -17.    -0.006   148.57  -2.300E-01   
Eu-154    1003.45        28.        -4.    -0.001   385.62  -4.577E-02   
Eu-152    1111.09        20.         1.     0.001   852.00   2.423E-02   
Co-60     1173.29        28.        -4.    -0.001   437.24  -8.045E-03   
Eu-152    1407.01        11.        -2.    -0.001   546.26  -2.264E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5692E-01    7.5692E-01   1.4215E-01    1.5236E-01  6.327E-02
Am-241 #A    5.1272E-02    5.1283E-02   1.7606E-01    1.7610E-01  1.421E-01
Bi-212       9.4365E-01    9.4365E-01   3.7314E-01    3.7625E-01  1.326E-01
Bi-214       5.4574E-01    5.4577E-01   1.0722E-01    1.1006E-01  4.405E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.7394E-02    1.7394E-02  5.850E-03
Cs-137 #A    0.0000E+00    0.0000E+00   2.4518E-02    2.4518E-02  3.360E-02
Eu-152 #A    4.9297E-02    4.9643E-02   6.3707E-02    6.3770E-02  6.091E-02
Eu-154 #A    4.4192E-02    4.4681E-02   2.0406E-01    2.0407E-01  1.626E-01
K-40         1.0437E+01    1.0437E+01   1.1006E+00    1.2192E+00  3.185E-01
Pa-234 #A    3.6344E-03    3.6344E-03   5.2381E-02    5.2389E-02  8.762E-02
Pb-212       5.8849E-01    5.8849E-01   8.3927E-02    9.7017E-02  4.060E-02
Pb-214       6.8955E-01    6.8959E-01   1.2515E-01    1.3090E-01  5.090E-02
Ra-226       1.2912E+00    1.2913E+00   7.4179E-01    7.4694E-01  4.756E-01
Th-234 #A    8.8981E-01    8.8981E-01   6.2838E-01    6.3400E-01  1.235E+00
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Tl-208       2.4678E-01    2.4678E-01   5.1044E-02    5.3472E-02  1.977E-02
U-235  #A    5.8095E-02    5.8095E-02   3.1885E-02    3.2103E-02  1.486E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.550E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5499718E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-22                Received:        03/04/13                      
Lab ID:          243839-003                    Prepared:        03/14/13 12:47                
Matrix:          Soil                          Analyzed:        04/23/13 09:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0850 U        0.170          0.135            0.9     
Bismuth-212                           0.813           0.402          0.266                    
Bismuth-214                           0.528           0.0988         0.0407                   
Cesium-137                            0.00613 U       0.0233         0.0185           0.07    
Cobalt-60                             0.0105 U        0.0218         0.0161           0.03    
Europium-152                          0.0363 U        0.0507         0.0530           0.1     
Europium-154                         -0.0238 U        0.172          0.139            0.2     
Lead-212                              0.666           0.0921         0.0468                   
Lead-214                              0.575           0.0958         0.0423                   
Potassium-40                          9.78            1.03           0.305                    
Protactinium-234                      0.00687 U       0.0272         0.104                    
Radium-226 (By Bismuth-214)           0.528           0.0988         0.0407           0.2     
Thallium-208                          0.240           0.0489         0.0189                   
Thorium-232 (By Actinium-228)         0.903           0.126          0.0501           0.9     
Thorium-234                           0.709 U         0.618          1.17                     
Uranium-235                           0.0739 U        0.0396         0.165            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-003                   Client ID : 12-PE-E0798-22        

Seqnum : 1513163151004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130423_004                                Batch         : 196255                       Time      : 23-APR-2013 09:07     

Cal    : 23-APR-2013 07:22:36,09-JAN-2013 12:22:14     Caldate       : 23-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0850            0.135       0.9      .16998           .1701            -0.014       u        

Bismuth-212                         0.813             0.266                .40239           .40454           0.11         u        

Bismuth-214                         0.528             0.0407               .098768          .10164           -0.0035      u        

Cesium-137                          0.00613           0.0185      0.07     .023335          .023337          -0.0022      u        

Cobalt-60                           0.0105            0.0161      0.03     .02182           .021825          0.0018       u        

Europium-152                        0.0363            0.0530      0.1      .050712          .050755          0.020        u        

Europium-154                        -0.0238           0.139       0.2      .17232           .17233           0.018        u        

Lead-212                            0.666             0.0468               .092123          .10732           -0.00010     u        

Lead-214                            0.575             0.0423               .09579           .10099           0.018        u        

Potassium-40                        9.78              0.305                1.0274           1.1389           -0.23        u        

Protactinium-234                    0.00687           0.104                .02718           .027234          0.0093       u        

Radium-226 (By Bismuth-214)         0.528             0.0407      0.2      .098768          .10164           -0.0035      u        

Thallium-208                        0.240             0.0189               .048945          .051331          0.010        u        

Thorium-232 (By Actinium-228)       0.903             0.0501      0.9      .12571           .14171           0.028        u        

Thorium-234                         0.709             1.17                 .61797           .62161           0.62         u        

Uranium-235                         0.0739            0.165       0.18     .039561          .039846          0.013        u        

u=use  

Page 1 of 1                                                                                                             1513163151004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-22          
Sample Description: 243839-003, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130423_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:21            Live Time: 2700   sec

Acquisition Time: 4/23/2013 09:07:08        Real Time: 2703   sec
Analysis Time: 4/23/2013 09:52           Dead Time: 0.10   %

Analysis Quantity: 3.340E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.027E-01      1.257E-01      1.417E-01      5.014E-02
Am-241    #AB    8.499E-02      1.700E-01      1.701E-01      1.354E-01
Bi-212    #      8.132E-01      4.024E-01      4.045E-01      2.656E-01
Bi-214           5.276E-01      9.877E-02      1.016E-01      4.069E-02
Co-60     #AB    1.046E-02      2.182E-02      2.182E-02      1.609E-02
Cs-137    #AB    6.127E-03      2.334E-02      2.334E-02      1.852E-02
Eu-152    #AB    3.627E-02      5.071E-02      5.075E-02      5.298E-02
Eu-154    #AB   -2.382E-02      1.723E-01      1.723E-01      1.388E-01
K-40             9.779E+00      1.027E+00      1.139E+00      3.051E-01
Pa-234    #AB    6.873E-03      2.718E-02      2.723E-02      1.044E-01
Pb-212           6.656E-01      9.212E-02      1.073E-01      4.676E-02
Pb-214           5.750E-01      9.579E-02      1.010E-01      4.232E-02
Ra-226           1.392E+00      7.209E-01      7.271E-01      4.607E-01
Th-234    #AB    7.092E-01      6.180E-01      6.216E-01      1.171E+00
Tl-208           2.396E-01      4.895E-02      5.133E-02      1.887E-02
U-235     #AB    7.394E-02      3.956E-02      3.985E-02      1.653E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.582E+01

Analyst: Chanthachone Alexander
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Sample description                                             
243839-003, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423_004.An1

Acquisition information
Start time:                 4/23/2013 09:07:08
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3400E+02) = 

8.0919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1610

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.79       15. 100.00   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.75       15. 115.27   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.327E-01 Th234 
74.81      116.  16.37   0.83  2.840E-02
77.21      173.  11.59   0.84  3.019E-02
84.30       40.  39.10   0.84  3.504E-02
86.99       55.  30.33   0.85  3.664E-02
92.81       44.  43.57   0.85  3.953E-02    92.59   4.343  7.753E-01 Th234 

93.35   4.100  8.136E-01 Ac228 
93.35   5.760  5.791E-01 U235  
92.59   4.343  7.753E-01 Th234 
93.35   5.760  5.791E-01 U235  

92.85       42.  44.63   0.86  3.990E-02    92.59   4.343  7.340E-01 Th234 
93.35   4.100  7.703E-01 Ac228 
93.35   5.760  5.483E-01 U235  

93.02       66.  28.79   0.57  3.990E-02    92.59   4.343  1.159E+00 Th234 
93.35   4.100  1.217E+00 Ac228 
93.35   5.760  8.659E-01 U235  

121.06       18.  93.32   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
186.00       80.  25.89   1.22  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.392E+00 Ra226 
185.72  57.000  8.674E-02 U235  

186.00       68.  26.75   0.96  4.819E-02   185.72  57.000  7.399E-02 U235  
186.21   3.555  1.187E+00 Ra226 

205.35       22.  68.98   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.826E-01 U235  

238.51      424.   6.82   0.88  4.319E-02   238.63  43.600  6.656E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.56       64.  29.46   1.22  4.285E-02   242.00   7.268  6.124E-01 Pb214 
277.32       30.  40.17   1.06  3.962E-02   277.37   6.600  3.488E-01 Tl208 
295.11      137.  12.65   1.42  3.813E-02   295.22  18.414  5.859E-01 Pb214 
299.81       41.  28.18   0.57  3.774E-02   300.09   3.180  1.017E+00 Pb212 
337.97      132.  11.79   1.13  3.496E-02   338.32  11.400  9.933E-01 Ac228 
344.60       10. 105.12   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.79      233.   8.12   0.96  3.405E-02   351.93  35.600  5.617E-01 Pb214 
569.49        4. 210.34   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.21      164.  10.21   0.65  2.416E-02   583.19  85.000  2.396E-01 Tl208 
609.21      197.   8.99   1.00  2.345E-02   609.31  45.490  5.321E-01 Bi214 
662.63        4. 190.42   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.27       39.  24.74   1.48  2.078E-02   727.33   6.650  8.523E-01 Bi212 
777.02        1. 859.64   1.52  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.41       27.  35.08   0.87  1.851E-02   860.53  12.400  3.551E-01 Tl208 
911.34      138.   9.75   1.29  1.779E-02   911.20  26.200  8.861E-01 Ac228 
969.12       78.  14.22   0.62  1.704E-02   968.96  15.900  8.652E-01 Ac228 

1120.72       53.  17.67   0.82  1.535E-02  1120.29  14.910  6.965E-01 Bi214 
1332.75        5. 104.27   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.31        3. 155.63   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.66      432.   5.03   1.98  1.254E-02  1460.82  10.550  9.779E+00 K40   
1619.94        4. 132.01   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.25       28.  20.03   1.96  1.069E-02  1764.49  15.310  5.142E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.49    74.85       146.        92. 3.240E+03   42.60   0.897  -        
308.10    77.26       151.       144. 4.763E+03   30.36   0.870  -        
336.93    84.47       110.        40. 1.130E+03   84.88   0.479 TH-228  s 
347.71    87.17       121.        63. 1.722E+03   58.54   0.864  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.31    59.79       112.        15.     0.006   199.99   0.815s
Th-234    254.14    63.75       138.        15.     0.005   230.54   0.819s
Th-234    370.25    92.81       165.        44.     0.016    87.14   0.854s
Ac-228    372.41    93.35       125.        66.     0.025    57.58   0.567D
U-235     372.41    93.35       155.        42.     0.016    89.26   0.855D
Eu-152    483.16   121.06       132.        18.     0.007   186.63   0.888s
Eu-154    491.61   123.18       177.       -16.    -0.006   242.41   0.890s
Pa-234    525.26   131.60       182.        -6.    -0.002   669.77   0.899s
U-235     575.98   144.29       169.        -4.    -0.001   913.83   0.914s
U-235     742.69   186.00       131.        68.     0.025    53.51   0.961s
Ra-226    742.68   186.00       128.        80.     0.029    51.79   1.217s
U-235     820.03   205.35       104.        22.     0.008   137.96   0.983s
Pb-212    952.58   238.51       159.       418.     0.155    13.65   0.876 
Pb-214    964.78   241.56       122.        64.     0.024    58.92   1.225 
Tl-208   1107.70   277.32        60.        30.     0.011    80.34   1.061s
Pb-214   1178.85   295.11        68.       137.     0.051    25.30   1.418s
Pb-212   1197.64   299.81        44.        41.     0.015    56.36   0.571s
Ac-228   1350.17   337.97        38.       132.     0.049    23.58   1.129 
Eu-152   1376.70   344.60        48.        10.     0.004   210.25   1.131s
Pb-214   1405.42   351.79        54.       227.     0.084    16.24   0.959 
Pa-234   2275.93   569.49        41.         4.     0.002   420.68   1.345s
Tl-208   2330.81   583.21        31.       164.     0.061    20.43   0.651s
Bi-214   2434.82   609.21        39.       189.     0.070    17.98   0.997s
Cs-137   2648.48   662.63        25.         4.     0.001   380.84   1.424s
Eu-154   2892.10   723.53        47.        -5.    -0.002   427.43   1.474s
Bi-212   2907.07   727.27        28.        39.     0.015    49.48   1.477s
Eu-152   3106.09   777.02        17.         1.     0.000  1719.29   1.516s
Bi-212   3134.16   784.04        26.        -2.    -0.001   661.89   1.521s
Tl-208   3439.72   860.41        17.        27.     0.010    70.16   0.866s
Eu-154   3489.87   872.94        19.        -2.    -0.001   723.59   1.585s
Ac-228   3643.53   911.34        11.       138.     0.051    19.49   1.291 
Pa-234   3779.95   945.43        30.        -1.     0.000  1773.36   1.633s
Ac-228   3874.77   969.12        14.        78.     0.029    28.45   0.623s
Eu-154   4019.78  1005.36        25.        -3.    -0.001   475.75   1.670s
Bi-214   4481.55  1120.72        13.        53.     0.020    35.34   0.816s
Eu-154   5095.94  1274.18        22.        -2.    -0.001   560.78   1.813s
Co-60    5330.44  1332.75         9.         5.     0.002   208.55   1.838s
Eu-152   5633.07  1408.31        12.         3.     0.001   311.26   1.867s
K-40     5842.70  1460.66        33.       432.     0.160    10.05   1.983 
Bi-212   6480.75  1619.94        10.         4.     0.001   264.03   1.930s
Bi-214   7058.99  1764.25        10.        28.     0.010    40.06   1.957s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.0274E-01                                      5.12E+12             
911.20 8.861E-01  (  5.014E-02 9.75E+00 2.62E+01 G  
968.96 8.652E-01  (  9.576E-02 1.42E+01 1.59E+01 G  
338.32 9.933E-01  (  1.081E-01 1.18E+01 1.14E+01 G  

Energy duplication    
93.35 1.217E+00 +   4.765E-01 2.88E+01 4.10E+00 XA 

Am-241   I   8.4994E-02                                      1.58E+05             
59.54 8.499E-02 ?(  1.354E-01 1.00E+02 3.59E+01 G  

Bi-212   N   8.1321E-01                                      5.12E+12             
727.33 8.523E-01 ?(  2.656E-01 2.47E+01 6.65E+00 G  
785.37-3.073E-01 -   1.641E+00 3.31E+02 1.11E+00 G  

1620.74 6.410E-01 ?(  1.282E+00 1.32E+02 1.51E+00 G  

Bi-214   N   5.2757E-01                                      5.84E+05             
609.31 5.321E-01  (P 4.069E-02 8.99E+00 4.55E+01 G  

1120.29 6.965E-01 + P 1.091E-01 1.77E+01 1.49E+01 G  
1764.49 5.142E-01 ?(P 1.331E-01 2.00E+01 1.53E+01 G  

Co-60    T   1.0463E-02                                      1.93E+03             
1332.49 1.046E-02 ?(  1.609E-02 1.04E+02 1.00E+02 G  
1173.23 7.725E-04 %   2.032E-02 1.60E+03 9.98E+01 G  

Cs-137   I   6.1274E-03                                      1.10E+04             
661.66 6.127E-03 ?(  1.852E-02 1.90E+02 8.50E+01 G  

Eu-152   I   3.6273E-02                                      4.94E+03             
344.28 3.211E-02 ?(  5.298E-02 1.05E+02 2.66E+01 G  
121.78 3.942E-02 &(  5.863E-02 9.33E+01 2.84E+01 G  
778.90 8.037E-03 -   1.127E-01 8.60E+02 1.30E+01 G  
964.08-4.851E-03 %   2.424E-01 3.04E+03 1.45E+01 G  

1112.08-4.605E-03 &   1.809E-01 2.39E+03 1.34E+01 G  
1408.01 3.729E-02 ?(  8.949E-02 1.56E+02 2.09E+01 G  

Eu-154   I  -2.3815E-02                                      3.14E+03             
873.18-2.382E-02 ?(  1.388E-01 3.62E+02 1.22E+01 G  
123.07-2.448E-02 +   4.782E-02 1.21E+02 4.04E+01 G  

1274.43-1.500E-02 +   6.742E-02 2.80E+02 3.49E+01 G  
723.30-3.351E-02 +   1.152E-01 2.14E+02 2.00E+01 G  

1004.72-3.106E-02 +   1.182E-01 2.38E+02 1.79E+01 G  
996.25 0.000E+00 &   1.587E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.7793E+00                                      4.57E+11             
1460.82 9.779E+00  (P 3.051E-01 5.03E+00 1.06E+01 G  

Pa-234   N   6.8731E-03                                      1.63E+12             
131.30-1.908E-02 ?(  1.044E-01 3.35E+02 1.82E+01 G  
569.50 5.766E-02 &(  1.946E-01 2.10E+02 9.30E+00 G  
946.00-1.120E-02 +   1.625E-01 8.87E+02 1.35E+01 G  
880.52-8.823E-04 %   1.446E-01 9.95E+03 1.05E+01 G  
883.24-1.013E-02 &   2.014E-01 1.21E+03 9.70E+00 G  

Pb-212   N   6.6561E-01                                      5.12E+12             
238.63 6.656E-01  (P 4.676E-02 6.82E+00 4.36E+01 G  
300.09 1.017E+00 + P 3.871E-01 2.82E+01 3.18E+00 G  

Pb-214   N   5.7496E-01                                      5.84E+05             
351.93 5.617E-01  (P 4.232E-02 8.12E+00 3.56E+01 G  
295.22 5.859E-01  (P 8.185E-02 1.27E+01 1.84E+01 G  
242.00 6.124E-01  (P 2.480E-01 2.95E+01 7.27E+00 G  

Ra-226   N   1.3921E+00                                      5.84E+05             
186.21 1.392E+00  (  4.607E-01 2.59E+01 3.56E+00 G  

Th-234   N   7.0921E-01                                      1.63E+12             
63.30 6.327E-01 ?(  1.171E+00 1.15E+02 3.75E+00 G  
92.59 7.753E-01  (  5.224E-01 4.36E+01 4.34E+00 G  

Tl-208   N   2.3961E-01                                      5.12E+12             
583.19 2.396E-01  (  1.887E-02 1.02E+01 8.50E+01 G  
277.37 3.488E-01 +   2.060E-01 4.02E+01 6.60E+00 G  
860.53 3.551E-01 +   1.247E-01 3.51E+01 1.24E+01 G  

U-235    N   7.3937E-02                                      2.57E+11             
143.77-2.210E-02 &(  1.653E-01 4.57E+02 1.09E+01 G  
205.32 2.826E-01 &(  3.054E-01 6.90E+01 5.02E+00 G  
163.36 0.000E+00 -   3.684E-01 1.00E+03 5.08E+00 G  
185.72 7.399E-02  (  2.906E-02 2.68E+01 5.70E+01 G  

Energy duplication    
93.35 5.483E-01     3.783E-01 4.46E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79       112.        15.     0.006   199.99   8.499E-02   
Th-234      63.75       138.        15.     0.005   230.54   6.327E-01   
Th-234      92.81       165.        44.     0.016    87.14   7.753E-01   
U-235       93.35       155.        42.     0.016    89.26   5.483E-01   
Eu-152     121.06       132.        18.     0.007   186.63   3.942E-02   
Eu-154     123.18       177.       -16.    -0.006   242.41  -2.448E-02   
Pa-234     131.60       182.        -6.    -0.002   669.77  -1.908E-02   
U-235      144.29       169.        -4.    -0.001   913.83  -2.210E-02   
U-235      186.00       131.        68.     0.025    53.51   7.399E-02   
U-235      205.35       104.        22.     0.008   137.96   2.826E-01   
Eu-152     344.60        48.        10.     0.004   210.25   3.211E-02   
Pa-234     569.49        41.         4.     0.002   420.68   5.766E-02   
Cs-137     662.63        25.         4.     0.001   380.84   6.127E-03   
Eu-154     723.53        47.        -5.    -0.002   427.43  -3.351E-02   
Eu-152     777.02        17.         1.     0.000  1719.29   8.037E-03   
Eu-154     872.94        19.        -2.    -0.001   723.59  -2.382E-02   
Pa-234     945.43        30.        -1.     0.000  1773.36  -1.120E-02   
Eu-154    1005.36        25.        -3.    -0.001   475.75  -3.106E-02   
Eu-154    1274.18        22.        -2.    -0.001   560.78  -1.500E-02   
Co-60     1332.75         9.         5.     0.002   208.55   1.046E-02   
Eu-152    1408.31        12.         3.     0.001   311.26   3.729E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.0274E-01    9.0274E-01   1.2571E-01    1.4171E-01  5.014E-02
Am-241 #A    8.4975E-02    8.4994E-02   1.6998E-01    1.7010E-01  1.354E-01
Bi-212 #     8.1321E-01    8.1321E-01   4.0239E-01    4.0454E-01  2.656E-01
Bi-214       5.2754E-01    5.2757E-01   9.8768E-02    1.0164E-01  4.069E-02
Co-60  #A    1.0276E-02    1.0463E-02   2.1820E-02    2.1825E-02  1.609E-02
Cs-137 #A    6.1081E-03    6.1274E-03   2.3335E-02    2.3337E-02  1.852E-02
Eu-152 #A    3.6019E-02    3.6273E-02   5.0712E-02    5.0755E-02  5.298E-02
Eu-154 #A   -2.3554E-02   -2.3815E-02   1.7232E-01    1.7233E-01  1.388E-01
K-40         9.7793E+00    9.7793E+00   1.0274E+00    1.1389E+00  3.051E-01
Pa-234 #A    6.8731E-03    6.8731E-03   2.7180E-02    2.7234E-02  1.044E-01
Pb-212       6.6561E-01    6.6561E-01   9.2123E-02    1.0732E-01  4.676E-02
Pb-214       5.7493E-01    5.7496E-01   9.5790E-02    1.0099E-01  4.232E-02
Ra-226       1.3920E+00    1.3921E+00   7.2092E-01    7.2708E-01  4.607E-01
Th-234 #A    7.0921E-01    7.0921E-01   6.1797E-01    6.2161E-01  1.171E+00
Tl-208       2.3961E-01    2.3961E-01   4.8945E-02    5.1331E-02  1.887E-02
U-235  #A    7.3937E-02    7.3937E-02   3.9561E-02    3.9846E-02  1.653E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.490E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4895152E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-23                Received:        03/04/13                      
Lab ID:          243839-004                    Prepared:        03/14/13 12:51                
Matrix:          Soil                          Analyzed:        04/23/13 13:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.87 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0453 U        0.169          0.137            0.9     
Bismuth-212                           0.719           0.420          0.276                    
Bismuth-214                           0.505           0.106          0.0468                   
Cesium-137                            0.00267 U       0.0239         0.0194           0.07    
Cobalt-60                             0.00137 U       0.0270         0.0220           0.03    
Europium-152                          0.0473 U        0.0721         0.0556           0.1     
Europium-154                          0.0680 U        0.0933         0.162            0.2     
Lead-212                              0.690           0.0891         0.0435                   
Lead-214                              0.676           0.107          0.0458                   
Potassium-40                          9.78            1.05           0.310                    
Protactinium-234                     -0.0105 U        0.0182         0.0997                   
Radium-226 (By Bismuth-214)           0.505           0.106          0.0468           0.2     
Thallium-208                          0.246           0.0485         0.0173                   
Thorium-232 (By Actinium-228)         0.895           0.153          0.0368           0.9     
Thorium-234                           1.21            1.48           1.16                     
Uranium-235                           0.0608 U        0.0482         0.141            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-004                   Client ID : 12-PE-E0798-23        

Seqnum : 1513163151005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130423_005                                Batch         : 196255                       Time      : 23-APR-2013 13:30     

Cal    : 23-APR-2013 07:22:36,09-JAN-2013 12:22:14     Caldate       : 23-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321.87 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0453           0.137       0.9      .16941           .16944           -0.014       u        

Bismuth-212                         0.719             0.276                .42024           .42185           0.11         u        

Bismuth-214                         0.505             0.0468               .10619           .10864           -0.0035      u        

Cesium-137                          0.00267           0.0194      0.07     .023893          .023893          -0.0022      u        

Cobalt-60                           0.00137           0.0220      0.03     .026981          .026981          0.0018       u        

Europium-152                        0.0473            0.0556      0.1      .072077          .072128          0.020        u        

Europium-154                        0.0680            0.162       0.2      .093281          .093348          0.018        u        

Lead-212                            0.690             0.0435               .089102          .1058            -0.00010     u        

Lead-214                            0.676             0.0458               .10745           .11384           0.018        u        

Potassium-40                        9.78              0.310                1.0525           1.1616           -0.23        u        

Protactinium-234                    -0.0105           0.0997               .018229          .018414          0.0093       u        

Radium-226 (By Bismuth-214)         0.505             0.0468      0.2      .10619           .10864           -0.0035      u        

Thallium-208                        0.246             0.0173               .048539          .051067          0.010        u        

Thorium-232 (By Actinium-228)       0.895             0.0368      0.9      .15322           .16637           0.028        u        

Thorium-234                         1.21              1.16                 1.483            1.4874           0.62         u        

Uranium-235                         0.0608            0.141       0.18     .04819           .048348          0.013        u        

u=use  

Page 1 of 1                                                                                                             1513163151005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-23          
Sample Description: 243839-004, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130423_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:20            Live Time: 2700   sec

Acquisition Time: 4/23/2013 13:30:53        Real Time: 2703   sec
Analysis Time: 4/23/2013 14:16           Dead Time: 0.09   %

Analysis Quantity: 3.219E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.950E-01      1.532E-01      1.664E-01      3.679E-02
Am-241    #AB   -4.529E-02      1.694E-01      1.694E-01      1.370E-01
Bi-212    #      7.191E-01      4.202E-01      4.219E-01      2.755E-01
Bi-214           5.052E-01      1.062E-01      1.086E-01      4.678E-02
Co-60     #AB    1.369E-03      2.698E-02      2.698E-02      2.203E-02
Cs-137    #AB    2.673E-03      2.389E-02      2.389E-02      1.938E-02
Eu-152    #AB    4.733E-02      7.208E-02      7.213E-02      5.556E-02
Eu-154    #AB    6.795E-02      9.328E-02      9.335E-02      1.617E-01
K-40             9.781E+00      1.052E+00      1.162E+00      3.099E-01
Pa-234    #AB   -1.047E-02      1.823E-02      1.841E-02      9.968E-02
Pb-212           6.899E-01      8.910E-02      1.058E-01      4.345E-02
Pb-214           6.757E-01      1.075E-01      1.138E-01      4.583E-02
Ra-226           9.812E-01      6.465E-01      6.499E-01      4.338E-01
Th-234    #      1.209E+00      1.483E+00      1.487E+00      1.160E+00
Tl-208    #      2.458E-01      4.854E-02      5.107E-02      1.728E-02
U-235     #AB    6.080E-02      4.819E-02      4.835E-02      1.409E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.588E+01

Analyst: Chanthachone Alexander
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Sample description                                             
243839-004, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423_005.An1

Acquisition information
Start time:                 4/23/2013 13:30:53
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2187E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2187E+02) = 

8.3969E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1163

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.24       27.  61.35   0.82  1.866E-02    63.30   3.750  1.209E+00 Th234 
74.86       89.  21.79   0.83  2.843E-02
77.25      162.  12.11   0.84  3.022E-02
93.05       36.  49.63   0.40  3.990E-02    93.35   4.100  6.806E-01 Ac228 

93.35   5.760  4.845E-01 U235  
93.36       38.  51.87   0.86  3.990E-02    93.35   4.100  7.131E-01 Ac228 

93.35   5.760  5.076E-01 U235  
128.71       51.  33.87   0.65  4.932E-02
143.67       20.  77.18   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.156E-01 U235  
185.99       54.  32.95   0.91  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.812E-01 Ra226 
185.72  57.000  6.114E-02 U235  

186.05       44.  39.63   0.96  4.819E-02   185.72  57.000  5.028E-02 U235  
186.21   3.555  8.069E-01 Ra226 

238.57      473.   5.27   1.02  4.319E-02   238.63  43.600  7.712E-01 Pb212 
241.62       88.  18.00   1.02  4.289E-02
277.46       20.  68.30   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.28      128.  12.35   0.48  3.813E-02   295.22  18.414  5.429E-01 Pb214 
300.07       36.  31.83   1.09  3.774E-02   300.09   3.180  9.360E-01 Pb212 
338.17      118.  14.33   1.16  3.495E-02   338.32  11.400  9.214E-01 Ac228 
343.17       14.  76.15   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.82      269.   7.78   1.11  3.405E-02   351.93  35.600  6.757E-01 Pb214 
583.06      163.   9.87   1.28  2.417E-02   583.19  85.000  2.468E-01 Tl208 
609.43      172.  10.03   0.51  2.345E-02   609.31  45.490  4.798E-01 Bi214 
661.41        2. 446.91   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.46       32.  29.22   1.48  2.078E-02   727.33   6.650  7.191E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
779.11        1. 515.76   1.52  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.49        8. 110.10   1.58  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.25        5. 140.45   1.59  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.10      132.   9.36   1.39  1.779E-02   911.20  26.200  8.835E-01 Ac228 
959.56        1. 347.60   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.06       56.  17.74   1.65  1.704E-02   968.96  15.900  6.406E-01 Ac228 
995.54        4. 147.01   1.67  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  7.821E-02 Eu154 
1004.94       10.  68.64   1.67  1.661E-02  1004.72  17.860  1.028E-01 Eu154 

1004.72  17.860  1.028E-01 Eu154 
1120.20       37.  24.24   0.93  1.535E-02  1120.29  14.910  4.973E-01 Bi214 
1333.53        1. 985.12   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.70      435.   5.14   1.94  1.254E-02  1460.82  10.550  9.781E+00 K40   
1764.40       31.  19.80   0.38  1.069E-02  1764.49  15.310  5.884E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.68    74.90       150.        82. 2.898E+03   48.33   0.773  -        
308.24    77.29       142.       137. 4.544E+03   31.35   0.654  -        
513.72   128.71        92.        61. 1.239E+03   51.22   0.655 AC-228  s 
965.01   241.57        83.        88. 1.863E+03   36.00   1.023 PB-214  lD

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.26    59.53       107.        -8.    -0.003   374.09   0.815s
Th-234    252.08    63.24       126.        27.     0.010   122.70   0.819s
Th-234    370.08    92.77       215.        -3.    -0.001  1309.61   0.854s
Ac-228    372.41    93.35       127.        36.     0.013    99.25   0.404D
U-235     372.41    93.35       171.        38.     0.014   103.75   0.855D
Pa-234    520.17   130.32       154.       -18.    -0.006   205.58   0.899s
U-235     573.52   143.67       114.        20.     0.008   154.37   0.914s
U-235     650.75   163.00       152.       -16.    -0.006   221.32   0.936s
U-235     742.88   186.05       133.        44.     0.016    79.26   0.961 
Ra-226    742.67   185.99       105.        54.     0.020    65.89   0.913 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     819.65   205.25       131.        -5.    -0.002   638.14   0.983s
Pb-212    952.64   238.52       127.       418.     0.155    12.74   0.911 
Pb-214    970.89   243.09       154.       -21.    -0.008   196.37   1.023 
Tl-208   1108.29   277.46        80.        20.     0.007   136.60   1.061s
Pb-214   1179.53   295.28        51.       123.     0.045    24.70   0.477s
Pb-212   1198.68   300.07        54.        36.     0.013    63.65   1.085s
Ac-228   1350.99   338.17        56.       118.     0.044    28.66   1.164 
Eu-152   1370.96   343.17        49.        14.     0.005   152.29   1.131s
Pb-214   1405.54   351.82        59.       263.     0.098    15.55   1.107 
Tl-208   2330.21   583.06        24.       163.     0.060    19.75   1.281s
Bi-214   2435.69   609.43        47.       165.     0.061    20.06   0.507s
Cs-137   2643.58   661.41        25.         2.     0.001   893.82   1.424s
Eu-154   2891.64   723.42        42.        -5.    -0.002   374.14   1.474s
Bi-212   2907.83   727.46        28.        32.     0.012    58.44   1.477s
Eu-152   3114.46   779.11        21.         1.     0.000  1031.53   1.516s
Tl-208   3440.04   860.49        35.         8.     0.003   220.19   1.576s
Pa-234   3519.10   880.25        19.         5.     0.002   280.90   1.590s
Pa-234   3527.43   882.33        29.        -5.    -0.002   320.71   1.591s
Ac-228   3642.56   911.10         6.       132.     0.049    18.73   1.394s
Eu-152   3836.51   959.56         6.         1.     0.000   695.21   1.645s
Ac-228   3874.50   969.06        13.        56.     0.021    35.49   1.651 
Eu-154   3980.51   995.54        18.         4.     0.002   294.03   1.665s
Eu-154   4018.13  1004.94        17.        10.     0.004   137.28   1.670s
Eu-152   4451.24  1113.15        26.        -3.    -0.001   520.91   1.733s
Bi-214   4479.48  1120.20        16.        37.     0.014    48.48   0.926s
Co-60    4691.46  1173.16        30.        -4.    -0.002   374.73   1.765s
Co-60    5333.59  1333.53        16.         1.     0.000  1970.23   1.838s
K-40     5842.87  1460.70        32.       416.     0.154    10.28   1.944 
Bi-214   7059.60  1764.40         9.        31.     0.011    39.60   0.384s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.9499E-01                                      5.12E+12             
911.20 8.835E-01 @(  3.679E-02 9.36E+00 2.62E+01 G  
968.96 6.406E-01 -   9.719E-02 1.77E+01 1.59E+01 G  
338.32 9.214E-01  (  1.362E-01 1.43E+01 1.14E+01 G  

Energy duplication    
93.35 6.806E-01 -   4.996E-01 4.96E+01 4.10E+00 XA 

Am-241   I  -4.5286E-02                                      1.58E+05             
59.54-4.529E-02 ?(  1.370E-01 1.87E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.1913E-01                                      5.12E+12             
727.33 7.191E-01 ?(  2.755E-01 2.92E+01 6.65E+00 G  
785.37-3.346E-02 %   1.598E+00 2.91E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.170E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.0522E-01                                      5.84E+05             
609.31 4.798E-01  (P 4.678E-02 1.00E+01 4.55E+01 G  

1120.29 4.973E-01  (P 1.282E-01 2.42E+01 1.49E+01 G  
1764.49 5.884E-01  (P 1.330E-01 1.98E+01 1.53E+01 G  

Co-60    T   1.3694E-03                                      1.93E+03             
1332.49 1.369E-03 ?(  2.203E-02 9.85E+02 1.00E+02 G  
1173.23-9.127E-03 +   2.722E-02 1.87E+02 9.98E+01 G  

Cs-137   I   2.6732E-03                                      1.10E+04             
661.66 2.673E-03 &(  1.938E-02 4.47E+02 8.50E+01 G  

Eu-152   I   4.7327E-02                                      4.94E+03             
344.28 4.733E-02 ?(  5.556E-02 7.61E+01 2.66E+01 G  
121.78-3.224E-03 %   6.366E-02 1.20E+03 2.84E+01 G  
778.90 1.540E-02 &   1.289E-01 5.16E+02 1.30E+01 G  
964.08 1.320E-02 &   7.255E-02 3.48E+02 1.45E+01 G  

1112.08-4.267E-02 -   1.782E-01 2.60E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.056E-01 1.00E+03 2.09E+01 G  

Eu-154   I   6.7950E-02                                      3.14E+03             
873.18 7.935E-03 &(  1.617E-01 1.24E+03 1.22E+01 G  
123.07-5.485E-04 %   4.062E-02 4.50E+03 4.04E+01 G  

1274.43 0.000E+00 -   1.070E-01 1.00E+03 3.49E+01 G  
723.30-3.794E-02 +   1.136E-01 1.87E+02 2.00E+01 G  

1004.72 1.028E-01 ?(  1.028E-01 6.86E+01 1.79E+01 G  
996.25 7.821E-02 ?(  1.791E-01 1.47E+02 1.05E+01 G  

K-40     N   9.7811E+00                                      4.57E+11             
1460.82 9.781E+00  (P 3.099E-01 5.14E+00 1.06E+01 G  

Pa-234   N  -1.0474E-02                                      1.63E+12             
131.30-6.051E-02 &(  9.968E-02 1.03E+02 1.82E+01 G  
569.50 3.305E-04 %   2.034E-01 3.74E+04 9.30E+00 G  
946.00 3.589E-03 %   1.426E-01 2.42E+03 1.35E+01 G  
880.52 7.626E-02 ?(  1.667E-01 1.40E+02 1.05E+01 G  
883.24-8.656E-02 +   2.194E-01 1.60E+02 9.70E+00 G  

Pb-212   N   6.8987E-01                                      5.12E+12             
238.63 6.899E-01  (P 4.345E-02 6.37E+00 4.36E+01 G  
300.09 9.360E-01 + P 4.430E-01 3.18E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.7573E-01                                      5.84E+05             
351.93 6.757E-01  (P 4.583E-02 7.78E+00 3.56E+01 G  
295.22 5.429E-01 - P 7.401E-02 1.23E+01 1.84E+01 G  
242.00-2.058E-01 - P 2.885E-01 9.82E+01 7.27E+00 G  

Ra-226   N   9.8121E-01                                      5.84E+05             
186.21 9.812E-01  (  4.338E-01 3.29E+01 3.56E+00 G  

Th-234   N   1.2087E+00                                      1.63E+12             
63.30 1.209E+00  (  1.160E+00 6.13E+01 3.75E+00 G  
92.59-5.757E-02 &   6.188E-01 6.55E+02 4.34E+00 G  

Tl-208   N   2.4581E-01                                      5.12E+12             
583.19 2.468E-01 @(  1.728E-02 9.87E+00 8.50E+01 G  
277.37 2.327E-01 ?(  2.471E-01 6.83E+01 6.60E+00 G  
860.53 1.084E-01 -   1.861E-01 1.10E+02 1.24E+01 G  

U-235    N   6.0802E-02                                      2.57E+11             
143.77 1.156E-01  (  1.409E-01 7.72E+01 1.09E+01 G  
205.32-6.833E-02 -   3.557E-01 3.19E+02 5.02E+00 G  
163.36-1.987E-01 -   3.531E-01 1.11E+02 5.08E+00 G  
185.72 5.028E-02  (  3.038E-02 3.96E+01 5.70E+01 G  

Energy duplication    
93.35 5.076E-01     4.118E-01 5.19E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53       107.        -8.    -0.003   374.09  -4.529E-02   
Th-234      63.24       126.        27.     0.010   122.70   1.209E+00   
Th-234      92.77       215.        -3.    -0.001  1309.61  -5.757E-02   
U-235       93.35       171.        38.     0.014   103.75   5.076E-01   
Pa-234     130.32       154.       -18.    -0.006   205.58  -6.051E-02   
U-235      143.67       114.        20.     0.008   154.37   1.156E-01   
U-235      163.00       152.       -16.    -0.006   221.32  -1.987E-01   
U-235      186.05       133.        44.     0.016    79.26   5.028E-02   
U-235      205.25       131.        -5.    -0.002   638.14  -6.833E-02   
Eu-152     343.17        49.        14.     0.005   152.29   4.733E-02   
Cs-137     661.41        25.         2.     0.001   893.82   2.673E-03   
Eu-154     723.42        42.        -5.    -0.002   374.14  -3.794E-02   
Eu-152     779.11        21.         1.     0.000  1031.53   1.540E-02   
Pa-234     880.25        19.         5.     0.002   280.90   7.626E-02   
Pa-234     882.33        29.        -5.    -0.002   320.71  -8.656E-02   
Eu-152     959.56         6.         1.     0.000   695.21   1.320E-02   
Eu-154     995.54        18.         4.     0.002   294.03   7.821E-02   
Eu-154    1004.94        17.        10.     0.004   137.28   1.028E-01   
Eu-152    1113.15        26.        -3.    -0.001   520.91  -4.267E-02   
Co-60     1173.16        30.        -4.    -0.002   374.73  -9.127E-03   
Co-60     1333.53        16.         1.     0.000  1970.23   1.369E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.9499E-01    8.9499E-01   1.5322E-01    1.6637E-01  3.679E-02
Am-241 #A   -4.5276E-02   -4.5286E-02   1.6941E-01    1.6944E-01  1.370E-01
Bi-212 #     7.1913E-01    7.1913E-01   4.2024E-01    4.2185E-01  2.755E-01
Bi-214       5.0519E-01    5.0522E-01   1.0619E-01    1.0864E-01  4.678E-02
Co-60  #A    1.3449E-03    1.3694E-03   2.6981E-02    2.6981E-02  2.203E-02
Cs-137 #A    2.6647E-03    2.6732E-03   2.3893E-02    2.3893E-02  1.938E-02
Eu-152 #A    4.6996E-02    4.7327E-02   7.2077E-02    7.2128E-02  5.556E-02
Eu-154 #A    6.7203E-02    6.7950E-02   9.3281E-02    9.3348E-02  1.617E-01
K-40         9.7811E+00    9.7811E+00   1.0525E+00    1.1616E+00  3.099E-01
Pa-234 #A   -1.0474E-02   -1.0474E-02   1.8229E-02    1.8414E-02  9.968E-02
Pb-212       6.8987E-01    6.8987E-01   8.9102E-02    1.0580E-01  4.345E-02
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Pb-214       6.7569E-01    6.7573E-01   1.0745E-01    1.1384E-01  4.583E-02
Ra-226       9.8115E-01    9.8121E-01   6.4652E-01    6.4994E-01  4.338E-01
Th-234 #     1.2087E+00    1.2087E+00   1.4830E+00    1.4874E+00  1.160E+00
Tl-208 #     2.4581E-01    2.4581E-01   4.8539E-02    5.1067E-02  1.728E-02
U-235  #A    6.0802E-02    6.0802E-02   4.8190E-02    4.8348E-02  1.409E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.449E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4493070E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-24                Received:        03/04/13                      
Lab ID:          243839-005                    Prepared:        03/14/13 12:56                
Matrix:          Soil                          Analyzed:        04/23/13 15:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.13 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:16                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0678 U        0.189          0.152            0.9     
Bismuth-212                           1.10            0.465          0.276                    
Bismuth-214                           0.589           0.0998         0.0377                   
Cesium-137                           -0.00726 U       0.0306         0.0245           0.07    
Cobalt-60                            -0.00775 U       0.0277         0.0216           0.03    
Europium-152                          0.0641 U        0.0681         0.0716           0.1     
Europium-154                         -0.0776 U        0.238          0.188            0.2     
Lead-212                              0.598           0.0887         0.0447                   
Lead-214                              0.659           0.107          0.0463                   
Potassium-40                         10.8             1.09           0.294                    
Protactinium-234                     -0.0566 U        0.125          0.101                    
Radium-226 (By Bismuth-214)           0.589           0.0998         0.0377           0.2     
Thallium-208                          0.243           0.0491         0.0182                   
Thorium-232 (By Actinium-228)         0.831           0.145          0.0596           0.9     
Thorium-234                           0.877 U         0.551          1.18                     
Uranium-235                           0.0806 U        0.0445         0.153            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-005                   Client ID : 12-PE-E0798-24        

Seqnum : 1513163151006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130423_006                                Batch         : 196255                       Time      : 23-APR-2013 15:21     

Cal    : 23-APR-2013 07:22:36,09-JAN-2013 12:22:14     Caldate       : 23-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.13 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0678           0.152       0.9      .18912           .18919           -0.014       u        

Bismuth-212                         1.10              0.276                .4653            .46869           0.11         u        

Bismuth-214                         0.589             0.0377               .099806          .10334           -0.0035      u        

Cesium-137                          -0.00726          0.0245      0.07     .030585          .030587          -0.0022      u        

Cobalt-60                           -0.00775          0.0216      0.03     .027667          .027669          0.0018       u        

Europium-152                        0.0641            0.0716      0.1      .068104          .068203          0.020        u        

Europium-154                        -0.0776           0.188       0.2      .2382            .23824           0.018        u        

Lead-212                            0.598             0.0447               .088743          .10157           -0.00010     u        

Lead-214                            0.659             0.0463               .10694           .11306           0.018        u        

Potassium-40                        10.8              0.294                1.0873           1.2146           -0.23        u        

Protactinium-234                    -0.0566           0.101                .12549           .12628           0.0093       u        

Radium-226 (By Bismuth-214)         0.589             0.0377      0.2      .099806          .10334           -0.0035      u        

Thallium-208                        0.243             0.0182               .049138          .051586          0.010        u        

Thorium-232 (By Actinium-228)       0.831             0.0596      0.9      .14469           .15671           0.028        u        

Thorium-234                         0.877             1.18                 .55071           .55693           0.62         u        

Uranium-235                         0.0806            0.153       0.18     .044483          .044784          0.013        u        

u=use  

Page 1 of 1                                                                                                             1513163151006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-24          
Sample Description: 243839-005, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130423_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:16            Live Time: 2700   sec

Acquisition Time: 4/23/2013 15:21:53        Real Time: 2702   sec
Analysis Time: 4/23/2013 16:07           Dead Time: 0.09   %

Analysis Quantity: 3.051E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.305E-01      1.447E-01      1.567E-01      5.959E-02
Am-241    #AB   -6.779E-02      1.891E-01      1.892E-01      1.522E-01
Bi-212    #      1.099E+00      4.653E-01      4.687E-01      2.759E-01
Bi-214           5.894E-01      9.981E-02      1.033E-01      3.766E-02
Co-60     #AB   -7.752E-03      2.767E-02      2.767E-02      2.162E-02
Cs-137    #AB   -7.257E-03      3.059E-02      3.059E-02      2.450E-02
Eu-152    #AB    6.408E-02      6.810E-02      6.820E-02      7.155E-02
Eu-154    #AB   -7.757E-02      2.382E-01      2.382E-01      1.881E-01
K-40             1.077E+01      1.087E+00      1.215E+00      2.935E-01
Pa-234    #AB   -5.658E-02      1.255E-01      1.263E-01      1.006E-01
Pb-212           5.975E-01      8.874E-02      1.016E-01      4.468E-02
Pb-214           6.593E-01      1.069E-01      1.131E-01      4.632E-02
Ra-226           1.378E+00      6.325E-01      6.394E-01      4.168E-01
Th-234    #AB    8.773E-01      5.507E-01      5.569E-01      1.177E+00
Tl-208           2.433E-01      4.914E-02      5.159E-02      1.823E-02
U-235     #AB    8.061E-02      4.448E-02      4.478E-02      1.530E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.719E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/23/2013 16:07:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423_006.An1               

Sample description                                             
243839-005, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423_006.An1

Acquisition information
Start time:                 4/23/2013 15:21:53
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0513E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0513E+02) = 

8.8575E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:16:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1055

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.88       13. 120.36   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.23      135.  15.51   0.77  3.017E-02
84.50       24.  55.29   0.51  3.506E-02
93.02       78.  24.18   1.39  3.990E-02    92.59   4.343  1.481E+00 Th234 

93.35   4.100  1.554E+00 Ac228 
93.35   5.760  1.106E+00 U235  
93.35   5.760  1.106E+00 U235  

93.08       61.  29.39   0.86  3.990E-02    92.59   4.343  1.157E+00 Th234 
93.35   4.100  1.215E+00 Ac228 
93.35   5.760  8.645E-01 U235  

93.09       58.  31.39   0.85  3.953E-02    92.59   4.343  1.108E+00 Th234 
93.35   4.100  1.163E+00 Ac228 
93.35   5.760  8.277E-01 U235  

144.72       13. 120.32   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.926E-02 U235  

163.34        6. 278.45   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.898E-02 U235  

186.14       72.  22.95   1.23  4.815E-02   185.72  57.000  8.587E-02 U235  
186.21   3.555  1.378E+00 Ra226 
185.72  57.000  8.587E-02 U235  

204.95        7. 229.39   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.652E-02 U235  

238.51      349.   7.30   0.86  4.319E-02   238.63  43.600  5.975E-01 Pb212 
241.70       61.  27.41   1.01  4.285E-02   242.00   7.268  6.387E-01 Pb214 
277.36       22.  58.10   0.35  3.962E-02   277.37   6.600  2.697E-01 Tl208 
295.14      111.  14.10   1.15  3.814E-02   295.22  18.414  4.942E-01 Pb214 
300.05       53.  25.98   0.52  3.774E-02   300.09   3.180  1.460E+00 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.00       92.  15.43   0.97  3.496E-02   338.32  11.400  7.611E-01 Ac228 
351.73      251.   7.92   1.26  3.405E-02   351.93  35.600  6.635E-01 Pb214 
583.15      151.  10.10   1.50  2.416E-02   583.19  85.000  2.412E-01 Tl208 
609.25      199.   8.13   1.26  2.345E-02   609.31  45.490  5.886E-01 Bi214 
719.48        4. 131.33   1.47  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.40       46.  21.18   1.48  2.078E-02   727.33   6.650  1.098E+00 Bi212 
860.91       34.  26.44   0.99  1.851E-02   860.53  12.400  4.859E-01 Tl208 
911.20      126.  10.74   0.52  1.779E-02   911.20  26.200  8.855E-01 Ac228 
964.40       20.  53.14   1.65  1.710E-02   964.08  14.500  2.633E-01 Eu152 

964.08  14.500  2.633E-01 Eu152 
969.38       65.  18.15   0.88  1.704E-02   968.96  15.900  7.896E-01 Ac228 

1111.49        1. 810.32   1.73  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.187E-02 Eu152 

1120.17       41.  21.48   1.74  1.535E-02  1120.29  14.910  5.919E-01 Bi214 
1173.48        1. 590.46   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.24        4. 142.99   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.903E-02 Eu152 
1460.64      434.   4.83   1.73  1.254E-02  1460.82  10.550  1.077E+01 K40   
1764.17       18.  27.32   1.96  1.069E-02  1764.49  15.310  3.508E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.99    77.23       131.       135. 4.465E+03   31.03   0.771  -        
337.03    84.50        76.        24. 6.704E+02  110.59   0.510 TH-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.63    59.12       118.       -11.    -0.004   278.97   0.815s
Th-234    250.63    62.88       116.        13.     0.005   240.72   0.819s
Th-234    371.39    93.09       137.        58.     0.021    62.78   0.854s
Ac-228    372.41    93.35       109.        78.     0.029    48.37   1.394D
U-235     372.41    93.35       128.        61.     0.022    58.78   0.855D
Eu-152    490.31   122.85       112.       -10.    -0.004   295.76   0.888s
Eu-154    490.67   122.94       128.       -11.    -0.004   299.90   0.890s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    520.14   130.32       141.       -16.    -0.006   221.80   0.899s
U-235     577.70   144.72       120.        13.     0.005   240.63   0.914s
U-235     652.14   163.34       140.         6.     0.002   556.90   0.936s
U-235     743.73   186.26       136.        67.     0.025    55.18   0.961s
Ra-226    743.25   186.14        87.        72.     0.027    45.90   1.231s
U-235     818.43   204.95       120.         7.     0.003   458.77   0.983s
Pb-212    952.58   238.51       121.       343.     0.127    14.60   0.859 
Pb-214    965.33   241.70       100.        61.     0.022    54.82   1.014s
Tl-208   1107.89   277.36        58.        22.     0.008   116.20   0.348s
Pb-214   1178.93   295.14        56.       106.     0.039    28.19   1.151 
Pb-212   1198.59   300.05        48.        53.     0.020    51.95   0.518s
Ac-228   1350.31   338.00        40.        92.     0.034    30.86   0.969 
Eu-152   1374.33   344.01        73.        -9.    -0.003   273.22   1.131s
Pb-214   1405.21   351.73        54.       245.     0.091    15.84   1.265 
Pa-234   2270.49   568.13        32.        -2.    -0.001   658.63   1.345s
Tl-208   2330.58   583.15        24.       151.     0.056    20.20   1.500 
Bi-214   2434.96   609.25        28.       191.     0.071    16.27   1.264 
Cs-137   2645.05   661.77        36.        -4.    -0.002   421.44   1.424s
Eu-154   2875.90   719.48        12.         4.     0.001   262.66   1.474s
Bi-212   2907.57   727.40        25.        46.     0.017    42.36   1.477s
Eu-152   3109.66   777.91        30.        -5.    -0.002   321.41   1.516s
Bi-212   3129.45   782.86        39.        -9.    -0.003   203.60   1.521s
Tl-208   3441.72   860.91        13.        34.     0.013    52.88   0.991s
Eu-154   3488.21   872.53        29.        -5.    -0.002   307.06   1.585s
Pa-234   3525.64   881.88        24.        -2.    -0.001   697.19   1.590s
Pa-234   3524.51   881.60        22.        -2.    -0.001   617.40   1.591s
Ac-228   3642.96   911.20        13.       126.     0.047    21.48   0.520s
Pa-234   3776.26   944.51        20.        -2.    -0.001   556.51   1.633s
Eu-152   3855.86   964.40        45.        20.     0.007   106.27   1.645s
Ac-228   3875.78   969.38        21.        65.     0.024    36.31   0.876s
Eu-154   3978.46   995.03        24.        -2.    -0.001   651.17   1.665s
Eu-152   4444.61  1111.49        18.         1.     0.000  1620.63   1.733s
Bi-214   4479.34  1120.17        24.        41.     0.015    42.96   1.737s
Co-60    4692.73  1173.48        21.         1.     0.000  1180.92   1.765s
Co-60    5327.11  1331.92        14.        -3.    -0.001   356.92   1.838s
Eu-152   5632.77  1408.24        14.         4.     0.001   285.99   1.867s
K-40     5842.63  1460.64        26.       434.     0.161     9.66   1.732 
Bi-214   7058.68  1764.17        12.        18.     0.006    54.63   1.957s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.3050E-01                                      5.12E+12             
911.20 8.855E-01  (  5.959E-02 1.07E+01 2.62E+01 G  
968.96 7.896E-01  (  1.287E-01 1.82E+01 1.59E+01 G  
338.32 7.611E-01  (  1.208E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 1.554E+00 +   4.890E-01 2.42E+01 4.10E+00 XA 

Am-241   I  -6.7793E-02                                      1.58E+05             
59.54-6.779E-02 ?(  1.522E-01 1.39E+02 3.59E+01 G  

Bi-212   N   1.0985E+00                                      5.12E+12             
727.33 1.098E+00 ?(  2.759E-01 2.12E+01 6.65E+00 G  
785.37-1.380E+00 &   2.191E+00 1.02E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.898E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.8938E-01                                      5.84E+05             
609.31 5.886E-01  (P 3.766E-02 8.13E+00 4.55E+01 G  

1120.29 5.919E-01 ?(P 1.622E-01 2.15E+01 1.49E+01 G  
1764.49 3.508E-01 - P 1.606E-01 2.73E+01 1.53E+01 G  

Co-60    T  -7.7516E-03                                      1.93E+03             
1332.49-7.752E-03 ?(  2.162E-02 1.78E+02 1.00E+02 G  
1173.23 2.509E-03 +   2.409E-02 5.90E+02 9.98E+01 G  

Cs-137   I  -7.2573E-03                                      1.10E+04             
661.66-7.257E-03 ?(  2.450E-02 2.11E+02 8.50E+01 G  

Eu-152   I   6.4083E-02                                      4.94E+03             
344.28-3.277E-02 ?(  7.155E-02 1.37E+02 2.66E+01 G  
121.78-2.480E-02 &   5.906E-02 1.48E+02 2.84E+01 G  
778.90-6.467E-02 +   1.645E-01 1.61E+02 1.30E+01 G  
964.08 2.633E-01  (  2.089E-01 5.31E+01 1.45E+01 G  

1112.08 1.187E-02 &   1.569E-01 8.10E+02 1.34E+01 G  
1408.01 4.903E-02 ?(  1.082E-01 1.43E+02 2.09E+01 G  

Eu-154   I  -7.7574E-02                                      3.14E+03             
873.18-7.757E-02 ?(  1.881E-01 1.54E+02 1.22E+01 G  
123.07-1.837E-02 +   4.445E-02 1.50E+02 4.04E+01 G  

1274.43 3.177E-05 %   7.440E-02 1.42E+05 3.49E+01 G  
723.30 3.208E-02 +   6.425E-02 1.31E+02 2.00E+01 G  

1004.72-5.085E-05 %   1.358E-01 1.62E+05 1.79E+01 G  
996.25-4.128E-02 +   2.166E-01 3.26E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0769E+01                                      4.57E+11             
1460.82 1.077E+01  (P 2.935E-01 4.83E+00 1.06E+01 G  

Pa-234   N  -5.6578E-02                                      1.63E+12             
131.30-5.658E-02 ?(  1.006E-01 1.11E+02 1.82E+01 G  
569.50-3.577E-02 +   1.904E-01 3.29E+02 9.30E+00 G  
946.00-3.279E-02 +   1.461E-01 2.78E+02 1.35E+01 G  
880.52-3.446E-02 +   1.938E-01 3.49E+02 1.05E+01 G  
883.24-4.095E-02 +   2.033E-01 3.09E+02 9.70E+00 G  

Pb-212   N   5.9754E-01                                      5.12E+12             
238.63 5.975E-01  (P 4.468E-02 7.30E+00 4.36E+01 G  
300.09 1.460E+00 + P 4.393E-01 2.60E+01 3.18E+00 G  

Pb-214   N   6.5932E-01                                      5.84E+05             
351.93 6.635E-01  (P 4.632E-02 7.92E+00 3.56E+01 G  
295.22 4.942E-01 - P 8.163E-02 1.41E+01 1.84E+01 G  
242.00 6.387E-01  (P 2.459E-01 2.74E+01 7.27E+00 G  

Ra-226   N   1.3781E+00                                      5.84E+05             
186.21 1.378E+00  (  4.168E-01 2.29E+01 3.56E+00 G  

Th-234   N   8.7727E-01                                      1.63E+12             
63.30 6.100E-01  (  1.177E+00 1.20E+02 3.75E+00 G  
92.59 1.108E+00  (  5.204E-01 3.14E+01 4.34E+00 G  

Tl-208   N   2.4325E-01                                      5.12E+12             
583.19 2.412E-01  (  1.823E-02 1.01E+01 8.50E+01 G  
277.37 2.697E-01  (  2.236E-01 5.81E+01 6.60E+00 G  
860.53 4.859E-01 +   1.201E-01 2.64E+01 1.24E+01 G  

U-235    N   8.0611E-02                                      2.57E+11             
143.77 7.926E-02 ?(  1.530E-01 1.20E+02 1.09E+01 G  
205.32 9.652E-02  (  3.597E-01 2.29E+02 5.02E+00 G  
163.36 7.898E-02 &(  3.585E-01 2.78E+02 5.08E+00 G  
185.72 7.961E-02  (  3.243E-02 2.76E+01 5.70E+01 G  

Energy duplication    
93.35 8.645E-01     3.765E-01 2.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12       118.       -11.    -0.004   278.97  -6.779E-02   
Th-234      62.88       116.        13.     0.005   240.72   6.100E-01   
Th-234      93.09       137.        58.     0.021    62.78   1.108E+00   
U-235       93.35       128.        61.     0.022    58.78   8.645E-01   
Eu-152     122.85       112.       -10.    -0.004   295.76  -2.480E-02   
Eu-154     122.94       128.       -11.    -0.004   299.90  -1.837E-02   
Pa-234     130.32       141.       -16.    -0.006   221.80  -5.658E-02   
U-235      144.72       120.        13.     0.005   240.63   7.926E-02   
U-235      163.34       140.         6.     0.002   556.90   7.898E-02   
U-235      186.26       136.        67.     0.025    55.18   7.961E-02   
U-235      204.95       120.         7.     0.003   458.77   9.652E-02   
Eu-152     344.01        73.        -9.    -0.003   273.22  -3.277E-02   
Pa-234     568.13        32.        -2.    -0.001   658.63  -3.577E-02   
Cs-137     661.77        36.        -4.    -0.002   421.44  -7.257E-03   
Eu-154     719.48        12.         4.     0.001   262.66   3.208E-02   
Eu-152     777.91        30.        -5.    -0.002   321.41  -6.467E-02   
Eu-154     872.53        29.        -5.    -0.002   307.06  -7.757E-02   
Pa-234     881.88        24.        -2.    -0.001   697.19  -3.446E-02   
Pa-234     881.60        22.        -2.    -0.001   617.40  -4.095E-02   
Pa-234     944.51        20.        -2.    -0.001   556.51  -3.279E-02   
Eu-152     964.40        45.        20.     0.007   106.27   2.633E-01   
Eu-154     995.03        24.        -2.    -0.001   651.17  -4.128E-02   
Eu-152    1111.49        18.         1.     0.000  1620.63   1.187E-02   
Co-60     1173.48        21.         1.     0.000  1180.92   2.509E-03   
Co-60     1331.92        14.        -3.    -0.001   356.92  -7.752E-03   
Eu-152    1408.24        14.         4.     0.001   285.99   4.903E-02   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.3050E-01    8.3050E-01   1.4469E-01    1.5671E-01  5.959E-02
Am-241 #A   -6.7778E-02   -6.7793E-02   1.8912E-01    1.8919E-01  1.522E-01
Bi-212 #     1.0985E+00    1.0985E+00   4.6530E-01    4.6869E-01  2.759E-01
Bi-214       5.8935E-01    5.8938E-01   9.9806E-02    1.0334E-01  3.766E-02
Co-60  #A   -7.6127E-03   -7.7516E-03   2.7667E-02    2.7669E-02  2.162E-02
Cs-137 #A   -7.2343E-03   -7.2573E-03   3.0585E-02    3.0587E-02  2.450E-02
Eu-152 #A    6.3633E-02    6.4083E-02   6.8104E-02    6.8203E-02  7.155E-02
Eu-154 #A   -7.6720E-02   -7.7574E-02   2.3820E-01    2.3824E-01  1.881E-01
K-40         1.0769E+01    1.0769E+01   1.0873E+00    1.2146E+00  2.935E-01
Pa-234 #A   -5.6578E-02   -5.6578E-02   1.2549E-01    1.2628E-01  1.006E-01
Pb-212       5.9754E-01    5.9754E-01   8.8743E-02    1.0157E-01  4.468E-02
Pb-214       6.5928E-01    6.5932E-01   1.0694E-01    1.1306E-01  4.632E-02
Ra-226       1.3781E+00    1.3781E+00   6.3250E-01    6.3937E-01  4.168E-01
Th-234 #A    8.7727E-01    8.7727E-01   5.5071E-01    5.5693E-01  1.177E+00
Tl-208       2.4325E-01    2.4325E-01   4.9138E-02    5.1586E-02  1.823E-02
U-235  #A    8.0611E-02    8.0611E-02   4.4483E-02    4.4784E-02  1.530E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.617E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6165730E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-25                Received:        03/04/13                      
Lab ID:          243839-006                    Prepared:        03/14/13 12:59                
Matrix:          Soil                          Analyzed:        04/23/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.36 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0667 U         0.194          0.157            0.9     
Bismuth-212                          0.949            0.428          0.205                    
Bismuth-214                          0.727            0.103          0.0322                   
Cesium-137                           0.00204 U        0.0206         0.0167           0.07    
Cobalt-60                            0.00618 U        0.0273         0.0216           0.03    
Europium-152                         0.0262 U         0.0481         0.0582           0.1     
Europium-154                         0.0138 U b       0.0387         0.217            0.2     
Lead-212                             0.649            0.0913         0.0445                   
Lead-214                             0.733            0.108          0.0438                   
Potassium-40                         9.69             1.03           0.293                    
Protactinium-234                     0.0461 U         0.116          0.0961                   
Radium-226 (By Bismuth-214)          0.727            0.103          0.0322           0.2     
Thallium-208                         0.237            0.0474         0.0167                   
Thorium-232 (By Actinium-228)        0.751            0.134          0.0538           0.9     
Thorium-234                          0.389 U          0.373          1.25                     
Uranium-235                          0.107 U          0.195          0.155            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243839-006                   Client ID : 12-PE-E0798-25        

Seqnum : 1513163151007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130423_007                                Batch         : 196255                       Time      : 23-APR-2013 16:58     

Cal    : 23-APR-2013 07:22:36,09-JAN-2013 12:22:14     Caldate       : 23-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.36 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0667           0.157      0.9      .19421           .19428           -0.014       u           

Bismuth-212                        0.949            0.205               .42815           .4309            0.11         u           

Bismuth-214                        0.727            0.0322              .10269           .10788           -0.0035      u           

Cesium-137                         0.00204          0.0167     0.07     .020574          .020574          -0.0022      u           

Cobalt-60                          0.00618          0.0216     0.03     .0273            .027302          0.0018       u           

Europium-152                       0.0262           0.0582     0.1      .048141          .048164          0.020        u           

Europium-154                       0.0138           0.217      0.2      .038665          .038672          0.018        MDA+ u b*

Lead-212                           0.649            0.0445              .09132           .10591           -0.00010     u           

Lead-214                           0.733            0.0438              .10752           .11501           0.018        u           

Potassium-40                       9.69             0.293               1.0327           1.1417           -0.23        u           

Protactinium-234                   0.0461           0.0961              .11602           .11659           0.0093       u           

Radium-226 (By Bismuth-214)        0.727            0.0322     0.2      .10269           .10788           -0.0035      u           

Thallium-208                       0.237            0.0167              .047446          .04986           0.010        u           

Thorium-232 (By Actinium-228)      0.751            0.0538     0.9      .13418           .14479           0.028        u           

Thorium-234                        0.389            1.25                .37258           .37439           0.62         u           

Uranium-235                        0.107            0.155      0.18     .19466           .19479           0.013        u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513163151007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-25          
Sample Description: 243839-006, 196255 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130423_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:37            Live Time: 2700   sec

Acquisition Time: 4/23/2013 16:58:23        Real Time: 2702   sec
Analysis Time: 4/23/2013 17:43           Dead Time: 0.09   %

Analysis Quantity: 3.154E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.507E-01      1.342E-01      1.448E-01      5.381E-02
Am-241    #AB    6.669E-02      1.942E-01      1.943E-01      1.567E-01
Bi-212    #      9.486E-01      4.282E-01      4.309E-01      2.052E-01
Bi-214           7.272E-01      1.027E-01      1.079E-01      3.224E-02
Co-60     #AB    6.179E-03      2.730E-02      2.730E-02      2.158E-02
Cs-137    #AB    2.039E-03      2.057E-02      2.057E-02      1.667E-02
Eu-152    #AB    2.619E-02      4.814E-02      4.816E-02      5.823E-02
Eu-154    #AB    1.377E-02      3.867E-02      3.867E-02      2.170E-01
K-40             9.685E+00      1.033E+00      1.142E+00      2.927E-01
Pa-234    #AB    4.606E-02      1.160E-01      1.166E-01      9.606E-02
Pb-212           6.486E-01      9.132E-02      1.059E-01      4.450E-02
Pb-214           7.334E-01      1.075E-01      1.150E-01      4.381E-02
Ra-226     AB    2.852E-01      5.904E-01      5.907E-01      4.714E-01
Th-234    #AB    3.886E-01      3.726E-01      3.744E-01      1.245E+00
Tl-208           2.374E-01      4.745E-02      4.986E-02      1.674E-02
U-235      AB    1.069E-01      1.947E-01      1.948E-01      1.550E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.467E+01

Analyst: Chanthachone Alexander
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Sample description                                             
243839-006, 196255                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423_007.An1

Acquisition information
Start time:                 4/23/2013 16:58:23
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1536E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1536E+02) = 

8.5702E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1024

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.11       11. 145.61   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.97      116.  15.49   0.83  2.848E-02
77.17      124.  16.03   0.84  3.012E-02
87.22       76.  26.67   0.78  3.667E-02
93.15       43.  42.18   0.86  3.990E-02    92.59   4.343  7.979E-01 Th234 

93.35   5.760  5.960E-01 U235  
93.35   4.100  8.373E-01 Ac228 
92.59   4.343  7.979E-01 Th234 

93.22       39.  47.94   0.85  3.953E-02    92.59   4.343  7.241E-01 Th234 
93.35   5.760  5.409E-01 U235  
93.35   4.100  7.599E-01 Ac228 

93.22       57.  31.59   0.39  3.990E-02    92.59   4.343  1.047E+00 Th234 
93.35   5.760  7.817E-01 U235  
93.35   4.100  1.098E+00 Ac228 

120.73        4. 386.39   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.03        4. 447.02   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  6.274E-03 Eu154 
131.67        8. 198.02   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.84       18.  91.02   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
185.69       39.  38.93   0.96  4.819E-02   185.72  57.000  4.493E-02 U235  
186.18       15. 103.50   0.96  4.815E-02   186.21   3.555    PBC<MDA Ra226 
222.31        6. 134.48   0.41  4.476E-02
238.56      391.   6.93   1.03  4.318E-02   238.63  43.600  6.486E-01 Pb212 
241.62       73.  21.42   0.42  4.285E-02   242.00   7.268  7.444E-01 Pb214 
277.52       33.  34.24   0.29  3.962E-02   277.37   6.600  3.969E-01 Tl208 
295.27      168.  12.32   1.00  3.813E-02   295.22  18.414  7.367E-01 Pb214 
300.20       44.  31.20   0.67  3.773E-02   300.09   3.180  1.117E+00 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.31       93.  19.44   1.12  3.494E-02   338.32  11.400  7.412E-01 Ac228 
344.18        3. 321.28   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.77      284.   7.18   1.13  3.405E-02   351.93  35.600  7.295E-01 Pb214 
570.20        6. 155.69   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.11      149.   9.99   0.98  2.416E-02   583.19  85.000  2.309E-01 Tl208 
609.38      252.   6.84   1.23  2.345E-02   609.31  45.490  7.272E-01 Bi214 
665.92        1. 504.45   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.67       41.  22.57   0.41  2.078E-02   727.33   6.650  9.486E-01 Bi212 
860.12       20.  36.58   0.52  1.851E-02   860.53  12.400  2.821E-01 Tl208 
911.25      126.  10.30   0.48  1.779E-02   911.20  26.200  8.588E-01 Ac228 
962.74        1. 631.85   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.15       62.  14.94   1.38  1.704E-02   968.96  15.900  7.206E-01 Ac228 

1120.38       19.  43.19   1.74  1.535E-02  1120.29  14.910  2.583E-01 Bi214 
1275.21        4. 140.40   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.725E-02 Eu154 
1333.21        3. 220.90   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.95        7.  91.91   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.73      423.   5.09   1.23  1.254E-02  1460.82  10.550  9.685E+00 K40   
1622.35        3.  84.94   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.46       18.  28.07   1.96  1.069E-02  1764.49  15.310  3.410E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.92    74.96       130.        84. 2.950E+03   44.16   0.497  -      s 
307.72    77.16       160.       107. 3.556E+03   40.69   0.973  -        
347.90    87.22       144.        76. 2.064E+03   53.34   0.777  -        
887.84   222.31        38.         6. 1.430E+02  268.97   0.408  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.58    60.11       134.        11.     0.004   291.22   0.815s
Th-234    371.89    93.22       157.        39.     0.015    95.88   0.854s
U-235     372.41    93.35       144.        43.     0.016    84.36   0.855D
Ac-228    372.41    93.35       114.        57.     0.021    63.18   0.390D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    481.82   120.73       102.         4.     0.001   772.79   0.888s
Eu-154    491.01   123.03       145.         4.     0.001   894.04   0.890s
Pa-234    525.55   131.67       137.         8.     0.003   396.03   0.899s
U-235     574.18   143.84       132.        18.     0.007   182.04   0.914s
U-235     741.57   185.72       117.        39.     0.014    77.86   0.961D
Ra-226    743.54   186.21       119.        15.     0.006   207.00   0.962D
U-235     818.66   205.01       100.       -10.    -0.004   276.62   0.983s
Pb-212    952.78   238.56       128.       385.     0.142    13.87   1.033 
Pb-214    965.03   241.62        83.        73.     0.027    42.83   0.415s
Tl-208   1108.51   277.52        40.        33.     0.012    68.49   0.287s
Pb-214   1179.47   295.27        89.       163.     0.060    24.64   0.997s
Pb-212   1199.20   300.20        56.        42.     0.016    62.40   0.675s
Ac-228   1351.55   338.31        78.        93.     0.034    38.89   1.119s
Eu-152   1375.01   344.18        52.         3.     0.001   642.57   1.131s
Pb-214   1405.37   351.77        52.       278.     0.103    14.35   1.126 
Pa-234   2278.80   570.20        35.         6.     0.002   311.38   1.345s
Tl-208   2330.40   583.11        22.       149.     0.055    19.98   0.985s
Bi-214   2435.49   609.38        22.       244.     0.091    13.68   1.231 
Cs-137   2661.62   665.92        18.         1.     0.000  1008.89   1.424s
Eu-154   2897.67   724.92        54.       -15.    -0.005   151.62   1.474s
Bi-212   2908.66   727.67        15.        41.     0.015    45.14   0.411s
Tl-208   3438.56   860.12        13.        20.     0.008    73.16   0.520s
Pa-234   3520.13   880.50        25.        -2.    -0.001   591.48   1.590s
Ac-228   3643.39   911.31        12.       114.     0.042    21.69   0.472s
Eu-152   3849.21   962.74        23.         1.     0.000  1263.69   1.645s
Ac-228   3874.86   969.15         8.        62.     0.023    29.89   1.384 
Bi-214   4480.17  1120.38        31.        19.     0.007    86.39   1.737s
Co-60    4688.77  1172.48        17.        -3.    -0.001   467.29   1.765s
Eu-154   5100.05  1275.21        15.         4.     0.002   280.80   1.813s
Co-60    5332.29  1333.21        15.         3.     0.001   441.81   1.838s
Eu-152   5631.59  1407.95        15.         7.     0.002   183.82   1.867s
K-40     5842.98  1460.73        27.       404.     0.149    10.17   1.233s
Bi-212   6490.41  1622.35         2.         3.     0.001   169.89   1.930s
Bi-214   7059.82  1764.46        13.        18.     0.007    56.13   1.957s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5067E-01                                      5.12E+12             
911.20 7.730E-01  (  5.381E-02 1.08E+01 2.62E+01 G  
968.96 7.206E-01  (  7.960E-02 1.49E+01 1.59E+01 G  
338.32 7.412E-01  (  1.640E-01 1.94E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.098E+00 +   4.836E-01 3.16E+01 4.10E+00 XA 

Am-241   I   6.6690E-02                                      1.58E+05             
59.54 6.669E-02 &(  1.567E-01 1.46E+02 3.59E+01 G  

Bi-212   N   9.4861E-01                                      5.12E+12             
727.33 9.486E-01  (  2.052E-01 2.26E+01 6.65E+00 G  
785.37 6.061E-02 &   1.819E+00 1.83E+03 1.11E+00 G  

1620.74 5.294E-01 -   5.353E-01 8.49E+01 1.51E+00 G  

Bi-214   N   7.2718E-01                                      5.84E+05             
609.31 7.272E-01  (P 3.224E-02 6.84E+00 4.55E+01 G  

1120.29 2.583E-01 - P 1.810E-01 4.32E+01 1.49E+01 G  
1764.49 3.410E-01 - P 1.626E-01 2.81E+01 1.53E+01 G  

Co-60    T   6.1792E-03                                      1.93E+03             
1332.49 6.179E-03 ?(  2.158E-02 2.21E+02 1.00E+02 G  
1173.23-5.660E-03 +   2.100E-02 2.34E+02 9.98E+01 G  

Cs-137   I   2.0393E-03                                      1.10E+04             
661.66 2.039E-03 ?(  1.667E-02 5.04E+02 8.50E+01 G  

Eu-152   I   2.6189E-02                                      4.94E+03             
344.28 1.117E-02 &(  5.823E-02 3.21E+02 2.66E+01 G  
121.78 8.662E-03 ?(  5.465E-02 3.86E+02 2.84E+01 G  
778.90 0.000E+00 -   2.285E-01 1.00E+03 1.30E+01 G  
964.08 1.394E-02 @(  1.434E-01 6.32E+02 1.45E+01 G  

1112.08-7.044E-03 %   1.382E-01 1.20E+03 1.34E+01 G  
1408.01 7.774E-02 ?(  1.065E-01 9.19E+01 2.09E+01 G  

Eu-154   I   1.3770E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.170E-01 1.00E+03 1.22E+01 G  
123.07 6.274E-03 ?(  4.590E-02 4.47E+02 4.04E+01 G  

1274.43 2.725E-02 ?(  5.904E-02 1.40E+02 3.49E+01 G  
723.30-1.117E-01 &   1.308E-01 7.58E+01 2.00E+01 G  

1004.72 0.000E+00 -   1.449E-01 1.00E+03 1.79E+01 G  
996.25-4.077E-03 %   2.068E-01 3.09E+03 1.05E+01 G  

K-40     N   9.6854E+00                                      4.57E+11             
1460.82 9.685E+00  (P 2.927E-01 5.09E+00 1.06E+01 G  

Pa-234   N   4.6061E-02                                      1.63E+12             
131.30 2.990E-02 ?(  9.606E-02 1.98E+02 1.82E+01 G  
569.50 7.769E-02 &(  1.918E-01 1.56E+02 9.30E+00 G  
946.00 2.998E-03 %   1.252E-01 2.54E+03 1.35E+01 G  
880.52-4.061E-02 +   1.932E-01 2.96E+02 1.05E+01 G  
883.24 8.857E-04 %   1.530E-01 1.05E+04 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.4864E-01                                      5.12E+12             
238.63 6.486E-01  (P 4.450E-02 6.93E+00 4.36E+01 G  
300.09 1.117E+00 + P 4.602E-01 3.12E+01 3.18E+00 G  

Pb-214   N   7.3344E-01                                      5.84E+05             
351.93 7.295E-01  (P 4.381E-02 7.18E+00 3.56E+01 G  
295.22 7.367E-01 *(P 9.939E-02 1.23E+01 1.84E+01 G  
242.00 7.444E-01  (P 2.163E-01 2.14E+01 7.27E+00 G  

Ra-226   N   2.8522E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.852E-01 }(  4.714E-01 1.03E+02 3.56E+00 G  

Th-234   N   3.8860E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.245E+00 1.00E+03 3.75E+00 G  
92.59 7.241E-01 &(  5.392E-01 4.79E+01 4.34E+00 G  

Tl-208   N   2.3742E-01                                      5.12E+12             
583.19 2.309E-01  (  1.674E-02 9.99E+00 8.50E+01 G  
277.37 3.969E-01 +   1.795E-01 3.42E+01 6.60E+00 G  
860.53 2.821E-01  (  1.144E-01 3.66E+01 1.24E+01 G  

U-235    N   1.0693E-01                                      2.57E+11             
143.77 1.069E-01 ?(  1.550E-01 9.10E+01 1.09E+01 G  
205.32-1.427E-01 +   3.169E-01 1.38E+02 5.02E+00 G  
163.36-1.668E-02 %   3.496E-01 1.28E+03 5.08E+00 G  
185.72 4.493E-02 }   2.918E-02 3.89E+01 5.70E+01 G  

Energy duplication    
93.35 5.960E-01     3.862E-01 4.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.11       134.        11.     0.004   291.22   6.669E-02   
Th-234      93.22       157.        39.     0.015    95.88   7.241E-01   
Eu-152     120.73       102.         4.     0.001   772.79   8.662E-03   
Eu-154     123.03       145.         4.     0.001   894.04   6.274E-03   
Pa-234     131.67       137.         8.     0.003   396.03   2.990E-02   
Eu-152     344.18        52.         3.     0.001   642.57   1.117E-02   
Pa-234     570.20        35.         6.     0.002   311.38   7.769E-02   
Cs-137     665.92        18.         1.     0.000  1008.89   2.039E-03   
Eu-154     724.92        54.       -15.    -0.005   151.62  -1.117E-01   
Pa-234     880.50        25.        -2.    -0.001   591.48  -4.061E-02   
Eu-152     962.74        23.         1.     0.000  1263.69   1.394E-02   
Co-60     1172.48        17.        -3.    -0.001   467.29  -5.660E-03   
Eu-154    1275.21        15.         4.     0.002   280.80   2.725E-02   
Co-60     1333.21        15.         3.     0.001   441.81   6.179E-03   
Eu-152    1407.95        15.         7.     0.002   183.82   7.774E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5067E-01    7.5067E-01   1.3418E-01    1.4479E-01  5.381E-02
Am-241 #A    6.6675E-02    6.6690E-02   1.9421E-01    1.9428E-01  1.567E-01
Bi-212 #     9.4861E-01    9.4861E-01   4.2815E-01    4.3090E-01  2.052E-01
Bi-214       7.2714E-01    7.2718E-01   1.0269E-01    1.0788E-01  3.224E-02
Co-60  #A    6.0684E-03    6.1792E-03   2.7300E-02    2.7302E-02  2.158E-02
Cs-137 #A    2.0328E-03    2.0393E-03   2.0574E-02    2.0574E-02  1.667E-02
Eu-152 #A    2.6005E-02    2.6189E-02   4.8141E-02    4.8164E-02  5.823E-02
Eu-154 #A    1.3618E-02    1.3770E-02   3.8665E-02    3.8672E-02  2.170E-01
K-40         9.6854E+00    9.6854E+00   1.0327E+00    1.1417E+00  2.927E-01
Pa-234 #A    4.6061E-02    4.6061E-02   1.1602E-01    1.1659E-01  9.606E-02
Pb-212       6.4864E-01    6.4864E-01   9.1320E-02    1.0591E-01  4.450E-02
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Pb-214       7.3340E-01    7.3344E-01   1.0752E-01    1.1501E-01  4.381E-02
Ra-226  A    2.8520E-01    2.8522E-01   5.9041E-01    5.9072E-01  4.714E-01
Th-234 #A    3.8860E-01    3.8860E-01   3.7258E-01    3.7439E-01  1.245E+00
Tl-208       2.3742E-01    2.3742E-01   4.7446E-02    4.9860E-02  1.674E-02
U-235   A    1.0693E-01    1.0693E-01   1.9466E-01    1.9479E-01  1.550E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2034.9 keV)     1.373E+01  pCi/g         
Total Decayed Activity (  205.1 to  2034.9 keV) 1.3731393E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0798-12                Sampled:         03/04/13 10:02                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      243838-005                    Prepared:        03/14/13 11:04                
Lab ID:          QC680371                      Analyzed:        04/22/13 14:53                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   331 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                    -0.0872 U     0.193        0.0318 U        0.163       0.132           0.9    NC   40  NC     1   

Bismuth-212                       0.919        0.445        0.525           0.405       0.282                  54.6 40  0.464  1   

Bismuth-214                       0.403        0.0863       0.534           0.100       0.0400                 27.9 40  0.701  1   

Cesium-137                        0 U          0.00960     -0.00273 U       0.0283      0.0231          0.07   NC   40  NC     1   

Cobalt-60                         0.00766 U    0.0209       0.0000644 U     0.000255    0.0226          0.03   NC   40  NC     1   

Europium-152                      0.0536       0.0581       0.0316 U        0.0452      0.0597          0.1    NC   40  NC     1   

Europium-154                      0.00354 U    0.177        0.0418 U        0.0913      0.141           0.2    NC   40  NC     1   

Lead-212                          0.632        0.102        0.588           0.0988      0.0449                 7.24 40  0.220  1   

Lead-214                          0.603        0.103        0.562           0.114       0.0489                 6.94 40  0.187  1   

Potassium-40                     12.8          1.34        13.8             1.40        0.336                  7.45 40  0.361  1   

Protactinium-234                  0.00587 U    0.0135       0.0565 U        0.0600      0.106                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.403        0.0863       0.534           0.100       0.0400          0.2    27.9 40  0.701  1   

Thallium-208                      0.239        0.0511       0.196           0.0471      0.0206                 19.9 40  0.439  1   

Thorium-232 (By Actinium-228)     0.762        0.143        0.753           0.159       0.0631          0.9    1.21 40  0.0304 1   

Thorium-234                       0.786 U      0.562        0.273 U         1.24        1.01                   NC   40  NC     1   

Uranium-235                       0.0519 U     0.0356       0.138 U         0.189       0.155           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243839 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513161710007                                                            Seqnum        : 1513161710009.2                                                         

File          : 2_20130422_007                                                           File          : 2_20130422_009                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243838-005                                                               Lab ID        : QC680371                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196255                                                                   Batch         : 196255                                                                  

Time          : 22-APR-2013 12:15                                                        Time          : 22-APR-2013 14:53                                                       

Sample Amount : 331 g                                                                    Sample Amount : 331 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.26 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14                                Cal           : 22-APR-2013 07:21:26,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.08723   0.1546    0.9    .19274         .19285         0.03185     0.1324   0.9   .16296        .16298             40          1    u     

Bismuth-212                      0.9191     0.2280           .44202         .44452         0.5250      0.2822         .40414        .40503        55   40   0.464  1    u     

Bismuth-214                      0.4032     0.04358          .08438         .086349        0.5341      0.03998        .097243       .10023        28   40   0.701  1    u     

Cesium-137                       0          0.02541   0.07   .0095958       .0095958       -0.002733   0.02307  0.07  .028312       .028312            40          1    u     

Cobalt-60                        0.007661   0.02139   0.03   .020858        .020861        0.00006442  0.02262  0.03  .00025461     .00025463          40          1    u     

Europium-152                     0.05359    0.05136   0.1    .057982        .058063        0.03157     0.05968  0.1   .045175       .045211            40          1    u     

Europium-154                     0.003542   0.1453    0.2    .17695         .17695         0.04183     0.1408   0.2   .091289       .091315            40          1    u     

Lead-212                         0.6323     0.04323          .087622        .10204         0.5881      0.04490        .086031       .098828       7    40   0.220  1    u     

Lead-214                         0.6027     0.04434          .096986        .10262         0.5623      0.04891        .10976        .11414        7    40   0.187  1    u     

Potassium-40                     12.82      0.3335           1.1795         1.3441         13.81       0.3361         1.2213        1.4049        7    40   0.361  1    u     

Protactinium-234                 0.005868   0.08352          .013444        .013523        0.05646     0.1060         .058346       .060015            40          1    u     

Radium-226 (By Bismuth-214)      0.4032     0.04358   0.2    .08438         .086349        0.5341      0.03998  0.2   .097243       .10023        28   40   0.701  1    u     

Thallium-208                     0.2389     0.01815          .048735        .051117        0.1957      0.02061        .045395       .04712        20   40   0.439  1    u     

Thorium-232 (By Actinium-228)    0.7619     0.05514   0.9    .13137         .1425          0.7528      0.06307  0.9   .14979        .15942        1    40   0.030  1    u     

Thorium-234                      0.7863     1.220            .5566          .56155         0.2730      1.007          1.2413        1.2415             40          1    u     

Uranium-235                      0.05189    0.1656    0.18   .035419        .035576        0.1379      0.1546   0.18  .18879        .189               40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0798-12DUP       
Sample Description: QC680371, 196255, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130422_009
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0798                        Matrix: S         
Sample Time: 3/4/2013 10:02            Live Time: 2700   sec

Acquisition Time: 4/22/2013 14:53:07        Real Time: 2704   sec
Analysis Time: 4/22/2013 15:38           Dead Time: 0.14   %

Analysis Quantity: 3.310E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.528E-01      1.498E-01      1.594E-01      6.307E-02
Am-241    #AB    3.185E-02      1.630E-01      1.630E-01      1.324E-01
Bi-212    #      5.250E-01      4.041E-01      4.050E-01      2.822E-01
Bi-214           5.341E-01      9.724E-02      1.002E-01      3.998E-02
Co-60     #AB    6.442E-05      2.546E-04      2.546E-04      2.262E-02
Cs-137    #AB   -2.733E-03      2.831E-02      2.831E-02      2.307E-02
Eu-152    #AB    3.157E-02      4.517E-02      4.521E-02      5.968E-02
Eu-154    #AB    4.183E-02      9.129E-02      9.131E-02      1.408E-01
K-40             1.381E+01      1.221E+00      1.405E+00      3.361E-01
Pa-234    #AB    5.646E-02      5.835E-02      6.002E-02      1.060E-01
Pb-212           5.881E-01      8.603E-02      9.883E-02      4.490E-02
Pb-214           5.623E-01      1.098E-01      1.141E-01      4.891E-02
Ra-226    #      6.901E-01      6.350E-01      6.367E-01      4.904E-01
Th-234    #AB    2.730E-01      1.241E+00      1.242E+00      1.007E+00
Tl-208           1.957E-01      4.539E-02      4.712E-02      2.061E-02
U-235     #AB    1.379E-01      1.888E-01      1.890E-01      1.546E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.823E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 15:38:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_009.An1               

Sample description                                             
QC680371, 196255, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130422_009.An1

Acquisition information
Start time:                 4/22/2013 14:53:07
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3100E+02) = 

8.1653E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

104 of 226



ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 15:38:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1368

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55        6. 255.87   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.28        6. 227.31   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.730E-01 Th234 
74.84       87.  22.32   0.87  2.840E-02
77.41      162.  12.01   0.88  3.032E-02
93.34       54.  35.37   0.73  3.989E-02    93.35   4.100  9.909E-01 Ac228 

93.35   5.760  7.053E-01 U235  
93.35   5.760  7.053E-01 U235  

120.54       20.  71.93   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.23       19.  91.33   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.061E-01 U235  
147.68       10.  77.81   0.40  5.016E-02
163.62       18.  93.98   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.164E-01 U235  
185.76       39.  45.53   0.98  4.819E-02   185.72  57.000  4.347E-02 U235  

186.21   3.555  6.977E-01 Ra226 
185.72  57.000  4.347E-02 U235  

185.83       39.  46.01   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.901E-01 Ra226 

206.08       10. 158.08   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.277E-01 U235  

238.79      372.   7.20   1.02  4.316E-02   238.63  43.600  5.881E-01 Pb212 
241.72       66.  26.67   0.48  4.285E-02   242.00   7.268  6.364E-01 Pb214 
277.17       17.  77.43   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.24      140.  13.81   1.04  3.813E-02   295.22  18.414  5.813E-01 Pb214 
300.09       30.  40.89   1.08  3.774E-02   300.09   3.180  7.468E-01 Pb212 
338.29       93.  17.51   0.59  3.494E-02   338.32  11.400  7.047E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 15:38:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90      221.   9.50   1.32  3.404E-02   351.93  35.600  5.373E-01 Pb214 
569.39        8. 101.84   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.38      133.  11.60   1.44  2.416E-02   583.19  85.000  1.957E-01 Tl208 
609.51      196.   8.74   1.36  2.345E-02   609.31  45.490  5.341E-01 Bi214 
727.63       24.  38.49   1.42  2.078E-02   727.33   6.650  5.250E-01 Bi212 
861.21       45.  25.54   0.79  1.851E-02   860.53  12.400  5.876E-01 Tl208 
872.56        3. 190.74   1.52  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.04       12.  51.67   1.53  1.818E-02   883.24   9.700  2.137E-01 Pa234 
911.46      119.  11.51   1.77  1.779E-02   911.20  26.200  7.696E-01 Ac228 
946.09        5. 161.20   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.30       72.  21.47   1.70  1.704E-02   968.96  15.900  8.005E-01 Ac228 
995.62        2. 343.46   1.60  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1003.94        6. 125.56   1.61  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.17       54.  16.10   0.33  1.535E-02  1120.29  14.910  7.200E-01 Bi214 
1172.97        3. 282.72   1.71  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.78        5. 142.88   1.76  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.94        6.  71.54   1.83  1.291E-02  1408.01  20.850  6.536E-02 Eu152 
1460.87      628.   4.23   1.89  1.254E-02  1460.82  10.550  1.393E+01 K40   
1618.30        1. 349.00   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       24.  21.25   1.98  1.069E-02  1764.49  15.310  4.405E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.86       158.        84. 2.944E+03   49.73   0.649  -      s 
308.85    77.43       120.       135. 4.456E+03   29.12   0.849  -        
589.58   147.68        38.        10. 2.093E+02  155.62   0.398  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.39    59.55       105.         6.     0.002   511.73   0.860s
Th-234    248.30    62.28       100.         6.     0.002   454.63   0.864s
Th-234    361.39    90.58       164.        -2.    -0.001  1679.48   0.891s
Ac-228    372.48    93.35       127.        54.     0.020    70.73   0.735D
U-235     372.48    93.35       174.        43.     0.016    92.45   0.892D
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ORTEC g v - i (3263) Env32  G53W4.26  4/22/2013 15:38:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    481.15   120.54        95.        20.     0.007   143.87   0.919s
Eu-154    490.52   122.89       166.       -17.    -0.006   225.83   0.920s
Pa-234    528.24   132.33       184.       -16.    -0.006   244.41   0.928s
U-235     575.82   144.23       145.        19.     0.007   182.66   0.939s
U-235     653.32   163.62       135.        18.     0.007   187.97   0.958s
U-235     741.79   185.76       142.        39.     0.015    91.07   0.978s
Ra-226    742.09   185.83       142.        39.     0.014    92.01   0.979s
U-235     823.00   206.08       116.        10.     0.004   316.16   0.996s
Pb-212    953.76   238.79       144.       366.     0.136    14.40   1.023 
Pb-214    965.46   241.72       115.        66.     0.024    53.35   0.475s
Tl-208   1107.17   277.17        77.        17.     0.006   154.85   1.060 
Pb-214   1179.41   295.24        83.       135.     0.050    27.63   1.043 
Pb-212   1198.77   300.09        66.        30.     0.011    81.79   1.080s
Ac-228   1351.46   338.28        66.        85.     0.032    34.50   1.114s
Eu-152   1375.18   344.21        60.        -3.    -0.001   830.43   1.119s
Pb-214   1405.90   351.90        71.       215.     0.080    19.00   1.320 
Pa-234   2275.58   569.39        26.         8.     0.003   203.68   1.303s
Tl-208   2331.55   583.38        36.       133.     0.049    23.20   1.435 
Bi-214   2436.03   609.51        37.       188.     0.070    17.48   1.358 
Cs-137   2644.25   661.56        38.        -2.    -0.001  1035.77   1.373 
Eu-154   2890.47   723.12        43.        -3.    -0.001   601.79   1.419s
Bi-212   2908.51   727.63        31.        24.     0.009    76.98   1.422 
Tl-208   3442.99   861.21        22.        45.     0.017    51.07   0.790s
Eu-154   3488.37   872.56        19.         3.     0.001   381.48   1.523s
Pa-234   3518.53   880.09        31.        -5.    -0.002   358.45   1.528s
Pa-234   3530.32   883.04        14.        12.     0.005   103.34   1.530s
Ac-228   3644.05   911.46        17.       119.     0.044    23.03   1.771 
Pa-234   3782.65   946.09        28.         5.     0.002   322.40   1.571s
Eu-152   3851.06   963.19        48.       -11.    -0.004   193.62   1.583s
Ac-228   3875.51   969.30        40.        72.     0.027    42.94   1.696s
Eu-154   3980.85   995.62        23.         2.     0.001   686.92   1.603s
Eu-154   4014.18  1003.94        29.         6.     0.002   251.11   1.608s
Eu-152   4438.10  1109.85        26.        -1.    -0.001  1029.08   1.674s
Bi-214   4479.38  1120.17        10.        54.     0.020    32.20   0.328s
Co-60    4690.78  1172.97        24.         3.     0.001   565.44   1.709s
Eu-154   5098.40  1274.78        20.         5.     0.002   285.76   1.764s
Co-60    5331.13  1332.90        18.        -2.    -0.001   552.30   1.794s
Eu-152   5635.68  1408.94         6.         6.     0.002   143.09   1.831s
K-40     5843.75  1460.89        40.       604.     0.224     8.57   1.890 
Bi-212   6474.31  1618.30        11.         1.     0.001   698.01   1.926s
Bi-214   7059.40  1764.31         9.        24.     0.009    42.49   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5275E-01                                      5.12E+12             
911.20 7.696E-01  (  6.307E-02 1.15E+01 2.62E+01 G  
968.96 8.005E-01 @(  1.651E-01 2.15E+01 1.59E+01 G  
338.32 6.475E-01 ?(  1.433E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 9.909E-01     4.862E-01 3.54E+01 4.10E+00 XA 

Am-241   I   3.1845E-02                                      1.58E+05             
59.54 3.185E-02 ?(  1.324E-01 2.56E+02 3.59E+01 G  

Bi-212   N   5.2498E-01                                      5.12E+12             
727.33 5.250E-01 ?(  2.822E-01 3.85E+01 6.65E+00 G  
785.37 0.000E+00 -   2.291E+00 1.00E+03 1.11E+00 G  

1620.74 2.439E-01 -   1.361E+00 3.49E+02 1.51E+00 G  

Bi-214   N   5.3406E-01                                      5.84E+05             
609.31 5.341E-01  (P 3.998E-02 8.74E+00 4.55E+01 G  

1120.29 7.200E-01 + P 9.488E-02 1.61E+01 1.49E+01 G  
1764.49 4.405E-01 - P 1.268E-01 2.12E+01 1.53E+01 G  

Co-60    T   6.4424E-05                                      1.93E+03             
1332.49-5.124E-03 ?(  2.262E-02 2.76E+02 1.00E+02 G  
1173.23 5.259E-03 ?(  2.388E-02 2.83E+02 9.98E+01 G  

Cs-137   I  -2.7334E-03                                      1.10E+04             
661.66-2.733E-03  (  2.307E-02 5.18E+02 8.50E+01 G  

Eu-152   I   3.1572E-02                                      4.94E+03             
344.28-8.821E-03 &(  5.968E-02 4.15E+02 2.66E+01 G  
121.78 4.458E-02 ?(  5.024E-02 7.19E+01 2.84E+01 G  
778.90 0.000E+00 -   1.969E-01 1.00E+03 1.30E+01 G  
964.08-1.310E-01 +   1.982E-01 9.68E+01 1.45E+01 G  

1112.08-2.080E-02 +   1.739E-01 5.15E+02 1.34E+01 G  
1408.01 6.536E-02 ?(  6.267E-02 7.15E+01 2.09E+01 G  

Eu-154   I   4.1828E-02                                      3.14E+03             
873.18 4.672E-02 ?(  1.408E-01 1.91E+02 1.22E+01 G  
123.07-2.574E-02 +   4.674E-02 1.13E+02 4.04E+01 G  

1274.43 2.961E-02 &(  6.598E-02 1.43E+02 3.49E+01 G  
723.30-2.285E-02 +   1.113E-01 3.01E+02 2.00E+01 G  

1004.72 6.625E-02 ?(  1.301E-01 1.26E+02 1.79E+01 G  
996.25 3.524E-02 &(  1.952E-01 3.43E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3814E+01                                      4.57E+11             
1460.82 1.381E+01  (P 3.361E-01 4.28E+00 1.06E+01 G  

Pa-234   N   5.6463E-02                                      1.63E+12             
131.30-5.380E-02 ?(  1.060E-01 1.22E+02 1.82E+01 G  
569.50 1.000E-01  (  1.568E-01 1.02E+02 9.30E+00 G  
946.00 6.212E-02 ?(  1.582E-01 1.61E+02 1.35E+01 G  
880.52-7.170E-02 +   2.043E-01 1.79E+02 1.05E+01 G  
883.24 2.137E-01 ?(  1.521E-01 5.17E+01 9.70E+00 G  

Pb-212   N   5.8811E-01                                      5.12E+12             
238.63 5.881E-01  (P 4.490E-02 7.20E+00 4.36E+01 G  
300.09 7.468E-01 + P 4.780E-01 4.09E+01 3.18E+00 G  

Pb-214   N   5.6228E-01                                      5.84E+05             
351.93 5.373E-01  (P 4.891E-02 9.50E+00 3.56E+01 G  
295.22 5.813E-01  (P 9.145E-02 1.38E+01 1.84E+01 G  
242.00 6.364E-01  (P 2.431E-01 2.67E+01 7.27E+00 G  

Ra-226   N   6.9008E-01                                      5.84E+05             
186.21 6.901E-01  (  4.904E-01 4.60E+01 3.56E+00 G  

Th-234   N   2.7303E-01                                      1.63E+12             
63.30 2.730E-01 ?(  1.007E+00 2.27E+02 3.75E+00 G  
92.59-3.813E-02 -   5.258E-01 8.40E+02 4.34E+00 G  

Tl-208   N   1.9570E-01                                      5.12E+12             
583.19 1.957E-01  (  2.061E-02 1.16E+01 8.50E+01 G  
277.37 1.957E-01  (  2.370E-01 7.74E+01 6.60E+00 G  
860.53 5.876E-01 +   1.453E-01 2.55E+01 1.24E+01 G  

U-235    N   1.3791E-01                                      2.57E+11             
143.77 1.061E-01 ?(  1.546E-01 9.13E+01 1.09E+01 G  
205.32 1.277E-01 @(  3.259E-01 1.58E+02 5.02E+00 G  
163.36 2.164E-01  (  3.244E-01 9.40E+01 5.08E+00 G  
185.72 4.347E-02 -   3.056E-02 4.55E+01 5.70E+01 G  

Energy duplication    
93.35 5.627E-01     4.044E-01 4.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.55       105.         6.     0.002   511.73   3.185E-02   
Th-234      62.28       100.         6.     0.002   454.63   2.730E-01   
Th-234      90.58       164.        -2.    -0.001  1679.48  -3.813E-02   
U-235       93.35       174.        43.     0.016    92.45   5.627E-01   
Eu-152     120.54        95.        20.     0.007   143.87   4.458E-02   
Eu-154     122.89       166.       -17.    -0.006   225.83  -2.574E-02   
Pa-234     132.33       184.       -16.    -0.006   244.41  -5.380E-02   
U-235      144.23       145.        19.     0.007   182.66   1.061E-01   
U-235      163.62       135.        18.     0.007   187.97   2.164E-01   
U-235      185.76       142.        39.     0.015    91.07   4.347E-02   
Ra-226     185.83       142.        39.     0.014    92.01   6.901E-01   
U-235      206.08       116.        10.     0.004   316.16   1.277E-01   
Eu-152     344.21        60.        -3.    -0.001   830.43  -8.821E-03   
Pa-234     569.39        26.         8.     0.003   203.68   1.000E-01   
Cs-137     661.56        38.        -2.    -0.001  1035.77  -2.733E-03   
Eu-154     723.12        43.        -3.    -0.001   601.79  -2.285E-02   
Eu-154     872.56        19.         3.     0.001   381.48   4.672E-02   
Pa-234     880.09        31.        -5.    -0.002   358.45  -7.170E-02   
Pa-234     883.04        14.        12.     0.005   103.34   2.137E-01   
Pa-234     946.09        28.         5.     0.002   322.40   6.212E-02   
Eu-152     963.19        48.       -11.    -0.004   193.62  -1.310E-01   
Eu-154     995.62        23.         2.     0.001   686.92   3.524E-02   
Eu-154    1003.94        29.         6.     0.002   251.11   6.625E-02   
Eu-152    1109.85        26.        -1.    -0.001  1029.08  -2.080E-02   
Co-60     1172.97        24.         3.     0.001   565.44   5.259E-03   
Eu-154    1274.78        20.         5.     0.002   285.76   2.961E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1332.90        18.        -2.    -0.001   552.30  -5.124E-03   
Eu-152    1408.94         6.         6.     0.002   143.09   6.536E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5275E-01    7.5275E-01   1.4979E-01    1.5942E-01  6.307E-02
Am-241 #A    3.1838E-02    3.1845E-02   1.6296E-01    1.6298E-01  1.324E-01
Bi-212 #     5.2498E-01    5.2498E-01   4.0414E-01    4.0503E-01  2.822E-01
Bi-214       5.3403E-01    5.3406E-01   9.7243E-02    1.0023E-01  3.998E-02
Co-60  #A    6.3293E-05    6.4424E-05   2.5461E-04    2.5463E-04  2.262E-02
Cs-137 #A   -2.7250E-03   -2.7334E-03   2.8312E-02    2.8312E-02  2.307E-02
Eu-152 #A    3.1355E-02    3.1572E-02   4.5175E-02    4.5211E-02  5.968E-02
Eu-154 #A    4.1377E-02    4.1828E-02   9.1289E-02    9.1315E-02  1.408E-01
K-40         1.3814E+01    1.3814E+01   1.2213E+00    1.4049E+00  3.361E-01
Pa-234 #A    5.6463E-02    5.6463E-02   5.8346E-02    6.0015E-02  1.060E-01
Pb-212       5.8811E-01    5.8811E-01   8.6031E-02    9.8828E-02  4.490E-02
Pb-214       5.6224E-01    5.6228E-01   1.0976E-01    1.1414E-01  4.891E-02
Ra-226 #     6.9004E-01    6.9008E-01   6.3497E-01    6.3669E-01  4.904E-01
Th-234 #A    2.7303E-01    2.7303E-01   1.2413E+00    1.2415E+00  1.007E+00
Tl-208       1.9570E-01    1.9570E-01   4.5395E-02    4.7120E-02  2.061E-02
U-235  #A    1.3791E-01    1.3791E-01   1.8879E-01    1.8900E-01  1.546E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.697E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6972122E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/13/13 13:06                
Type:            LCS                           Analyzed:        04/10/13 15:26                
Lab ID:          QC679593                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196255                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                12.8                 0.417     98.6   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243839 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513144453010.3                                                  
File          : 2_20130410_010                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679593                                                         
Matrix        : Soil                                                             
Batch         : 196255                                                           
Time          : 10-APR-2013 15:26                                                
Sample Amount : 308 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.22 %                                                           
Cal           : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.81  99    54-146  .41675        .71628        u    

u=use  

Page 1 of 1                                                                                                           1513144453010.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679593, 196255, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/13/2013 13:06           Live Time: 2700   sec

Acquisition Time: 4/10/2013 15:26:29        Real Time: 2706   sec
Analysis Time: 4/10/2013 16:11           Dead Time: 0.22   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.003E-01      2.169E-01      2.228E-01      1.462E-01
Am-241    #AB    9.629E-02      4.717E-01      4.718E-01      3.866E-01
Bi-212           8.494E-01      7.200E-01      7.213E-01      5.455E-01
Bi-214           1.281E+01      4.168E-01      7.163E-01      8.537E-02
Co-60     #AB   -2.242E-02      5.712E-02      5.713E-02      4.545E-02
Cs-137    #      5.455E-02      6.631E-02      6.636E-02      5.223E-02
Eu-152    #      4.350E-01      1.176E-01      1.202E-01      1.595E-01
Eu-154    #AB    5.042E-02      9.766E-02      9.770E-02      3.973E-01
K-40             8.728E+00      1.158E+00      1.239E+00      4.644E-01
Pa-234    #AB    5.250E-02      8.161E-02      8.265E-02      2.416E-01
Pb-212           6.303E-01      1.369E-01      1.464E-01      8.867E-02
Pb-214           1.469E+01      4.429E-01      9.297E-01      1.326E-01
Ra-226    #      1.597E+01      1.941E+00      2.223E+00      1.133E+00
Th-234    #AB    1.052E+00      3.856E+00      3.857E+00      3.156E+00
Tl-208           2.055E-01      7.314E-02      7.433E-02      4.172E-02
U-235     #      7.105E-01      8.851E-02      9.961E-02      3.181E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.703E+01

Analyst: Chris Fluty
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Sample description                                             
QC679593, 196255, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130410_010.An1

Acquisition information
Start time:                 4/10/2013 15:26:29
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0800E+02) = 

8.7750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/13/2013 13:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1059

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.79       20.  78.44   0.68  0.000E+00
35.49       10. 220.27   0.43  0.000E+00
59.78       16. 244.97   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.33       23. 183.30   0.87  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.89      838.   5.79   0.88  2.843E-02
77.25     1596.   3.40   0.88  3.019E-02
79.45      125.  28.48   0.88  3.175E-02
87.31      531.   7.65   0.89  3.674E-02
90.04      237.  14.63   0.89  3.824E-02
93.28       41.  98.41   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  8.048E-01 Ac228 
93.35   5.760  5.729E-01 U235  

93.28       41.  98.41   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  8.048E-01 Ac228 

121.00       32.  96.84   0.92  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  5.343E-02 Eu154 
123.07  40.400  5.343E-02 Eu154 

123.28       43.  62.22   0.49  4.867E-02
140.56       60.  50.99   0.46  5.006E-02
163.54       14. 297.31   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.765E-01 U235  
186.28      841.   6.08   0.89  4.814E-02   185.72  57.000  9.949E-01 U235  

186.21   3.555  1.597E+01 Ra226 
185.72  57.000  9.949E-01 U235  

238.55      417.   8.42   1.02  4.319E-02   238.63  43.600  7.095E-01 Pb212 
242.00     1456.   3.21   1.02  4.286E-02   242.00   7.268  1.517E+01 Pb214 
259.07      115.  26.34   1.03  4.125E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.15     3234.   2.09   1.11  3.814E-02   295.22  18.414  1.494E+01 Pb214 
300.38       18. 150.91   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.24       89.  31.93   0.89  3.494E-02   338.32  11.400  7.295E-01 Ac228 
343.63        6. 482.88   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.013E-02 Eu152 
351.84     5425.   1.54   1.09  3.404E-02   351.93  35.600  1.453E+01 Pb214 
510.81      137.  19.57   1.20  2.645E-02
583.43      127.  17.80   0.86  2.415E-02   583.19  85.000  2.010E-01 Tl208 
609.37     4213.   1.62   1.40  2.345E-02   609.31  45.490  1.281E+01 Bi214 
661.70       32.  60.77   1.38  2.217E-02   661.66  84.990  5.455E-02 Cs137 
665.65      132.  15.08   0.80  2.208E-02
719.94       55.  35.51   0.52  2.093E-02
727.35       36.  42.38   1.43  2.078E-02   727.33   6.650  8.494E-01 Bi212 
768.54      425.   6.89   1.46  2.001E-02
781.77        3. 465.68   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.525E-02 Eu152 
786.03       75.  23.67   1.48  1.972E-02   785.37   1.110  1.121E+01 Bi212 
861.07       17.  86.95   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
910.78       93.  21.31   1.67  1.779E-02   911.20  26.200  6.485E-01 Ac228 
945.77       17.  77.72   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.44       50.  34.60   0.40  1.709E-02   964.08  14.500  6.594E-01 Eu152 

964.08  14.500  6.594E-01 Eu152 
969.32       64.  26.72   0.67  1.704E-02   968.96  15.900  7.630E-01 Ac228 

1001.11        7. 144.03   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  8.082E-02 Eu154 

1115.82        5. 244.04   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.148E-02 Eu152 

1120.35      904.   4.09   1.64  1.535E-02  1120.29  14.910  1.281E+01 Bi214 
1238.04      378.   7.66   1.59  1.426E-02
1408.15      152.  13.71   0.75  1.291E-02  1408.01  20.850  1.847E+00 Eu152 

1408.01  20.850  1.847E+00 Eu152 
1460.75      375.   6.29   1.79  1.254E-02  1460.82  10.550  8.728E+00 K40   
1764.26      791.   3.74   1.64  1.069E-02  1764.49  15.310  1.560E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.55    30.79       136.        20. 0.000E+00  156.88   0.685  -      
141.34    35.49       264.        10. 0.000E+00  440.55   0.430  -      
298.83    74.90       936.       571. 2.008E+04   17.64   0.767  -        
308.25    77.26       980.      1471. 4.872E+04    7.96   0.879  -       D
317.02    79.45       725.       110. 3.465E+03   71.77   0.881 TH-227   D
348.53    87.33       732.       540. 1.470E+04   18.03   1.060  -        
359.44    90.06       359.       294. 7.685E+03   21.65   0.883  -      sM
492.21   123.28       347.        43. 8.751E+02  127.51   0.490 RA-223  sc
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
561.25   140.56       426.        72. 1.437E+03   84.53   0.462  -      s 

1035.01   259.07       333.       115. 2.783E+03   52.68   1.028 PB-214  s 
2041.59   510.81       194.       137. 5.180E+03   39.14   1.198 TL-208  s 
2660.93   665.65        88.       132. 5.978E+03   26.60   0.796 BI-214  sM
2878.10   719.94        93.        58. 2.751E+03   54.32   0.520  -      s 
3072.58   768.54       108.       425. 2.124E+04   13.78   1.462 BI-214   M
3856.50   964.44       102.        24. 1.392E+03  126.99   0.396 AC-228  sM
4951.77  1238.04        90.       378. 2.650E+04   15.32   1.588 BI-214    
5633.02  1408.15       189.        28. 2.165E+03  144.17   0.754 BI-214   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.41    59.78       777.        16.     0.006   489.94   0.863s
Th-234    252.58    63.33       850.        23.     0.008   366.59   0.866s
Th-234    363.26    91.02       786.      -124.    -0.046    66.60   0.892s
U-235     372.58    93.35       774.        41.     0.015   196.81   0.893D
Ac-228    372.58    93.35       774.        41.     0.015   196.81   0.893D
Eu-154    483.10   121.00       467.        32.     0.012   193.68   0.919s
Pa-234    527.97   132.23       828.       -25.    -0.009   334.08   0.926s
U-235     565.84   141.71       531.       -20.    -0.007   328.12   0.937s
U-235     653.13   163.54       825.        14.     0.005   594.62   0.955s
U-235     744.12   186.31       778.       775.     0.287    12.46   0.974s
Ra-226    744.03   186.28       656.       841.     0.311    12.16   0.894s
U-235     820.92   205.52       785.       -33.    -0.012   244.72   0.991s
Pb-212    952.89   238.53       486.       365.     0.135    21.37   0.944 
Pb-214    966.68   241.98       495.      1416.     0.524     7.40   0.946 
Tl-208   1104.54   276.47       571.       -42.    -0.016   162.47   1.054s
Pb-214   1179.25   295.15       436.      3228.     1.196     4.18   1.110 
Pb-212   1200.15   300.38       401.        18.     0.007   301.81   1.074 
Ac-228   1351.51   338.24       354.        90.     0.033    62.95   1.107 
Eu-152   1373.08   343.63       371.         6.     0.002   965.77   1.112s
Pb-214   1405.87   351.84       450.      5419.     2.007     3.07   1.090 
Tl-208   2332.05   583.43       128.       127.     0.047    35.60   0.861s
Bi-214   2435.82   609.37       145.      4205.     1.558     3.25   1.403 
Cs-137   2645.12   661.70       168.        32.     0.012   121.55   1.378s
Eu-154   2891.63   723.32       136.        -8.    -0.003   417.87   1.429s
Bi-212   2907.76   727.35        99.        36.     0.013    84.76   1.432s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3125.51   781.77        82.         3.     0.001   931.36   1.474s
Bi-212   3142.55   786.03       122.        75.     0.028    47.35   1.479 
Tl-208   3442.82   861.07        97.        17.     0.006   173.89   1.540 
Pa-234   3531.69   883.28       116.        -9.    -0.003   364.50   1.558s
Ac-228   3641.73   910.78        81.        93.     0.034    42.62   1.670 
Pa-234   3781.79   945.77        83.        17.     0.006   155.45   1.608s
Eu-152   3856.33   964.40       116.        26.     0.010   122.11   1.622s
Ac-228   3876.04   969.32        70.        64.     0.024    53.45   0.673s
Eu-154   3986.66   996.96       109.        -5.    -0.002   567.36   1.647s
Eu-154   4003.28  1001.11        52.         7.     0.003   288.05   1.654s
Eu-152   4462.43  1115.82        59.         5.     0.002   488.09   1.738s
Bi-214   4480.58  1120.35       103.       902.     0.334     8.18   1.639 
Co-60    5334.38  1333.58        64.        -9.    -0.003   254.79   1.905s
Eu-152   5633.19  1408.19        79.       124.     0.046    27.02   1.962s
K-40     5843.70  1460.75        66.       355.     0.132    12.58   1.788 
Bi-212   6480.15  1619.62        43.        -2.    -0.001   911.79   2.117 
Bi-214   7059.74  1764.26        21.       786.     0.291     7.48   1.638s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0032E-01                                      5.12E+12             
911.20 6.485E-01  (  1.462E-01 2.13E+01 2.62E+01 G  
968.96 7.630E-01  (  2.346E-01 2.67E+01 1.59E+01 G  
338.32 7.319E-01 ?(  3.575E-01 3.15E+01 1.14E+01 G  

Energy duplication    
93.35 8.048E-01 ?   1.288E+00 9.84E+01 4.10E+00 XA 

Am-241   I   9.6286E-02                                      1.58E+05             
59.54 9.629E-02 &(  3.866E-01 2.45E+02 3.59E+01 G  

Bi-212   N   8.4943E-01                                      5.12E+12             
727.33 8.494E-01 ?(  5.455E-01 4.24E+01 6.65E+00 G  
785.37 1.121E+01 +   3.820E+00 2.37E+01 1.11E+00 G  

1620.74-3.861E-01 -   2.866E+00 4.56E+02 1.51E+00 G  

Bi-214   N   1.2812E+01                                      5.84E+05             
609.31 1.281E+01  (P 8.537E-02 1.62E+00 4.55E+01 G  

1120.29 1.281E+01  (P 3.354E-01 4.09E+00 1.49E+01 G  
1764.49 1.560E+01 + P 2.121E-01 3.74E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -2.2418E-02                                      1.93E+03             
1332.49-2.242E-02 ?(  4.545E-02 1.27E+02 1.00E+02 G  
1173.23 1.268E-04 %   4.379E-02 2.10E+04 9.98E+01 G  

Cs-137   I   5.4554E-02                                      1.10E+04             
661.66 5.455E-02 ?(  5.223E-02 6.08E+01 8.50E+01 G  

Eu-152   I   4.3502E-01                                      4.94E+03             
344.28 2.013E-02 ?(  1.595E-01 4.83E+02 2.66E+01 G  
121.78 3.774E-03 &   1.469E-01 2.36E+03 2.84E+01 G  
778.90 3.525E-02 ?(  2.682E-01 4.66E+02 1.30E+01 G  
964.08 3.462E-01  (  3.301E-01 6.11E+01 1.45E+01 G  

1112.08 7.148E-02 ?(  2.820E-01 2.44E+02 1.34E+01 G  
1408.01 1.508E+00  (  2.513E-01 1.35E+01 2.09E+01 G  

Eu-154   I   5.0424E-02                                      3.14E+03             
873.18-4.154E-03 %(  3.973E-01 5.81E+03 1.22E+01 G  
123.07 5.343E-02 ?(  8.382E-02 9.68E+01 4.04E+01 G  

1274.43 5.178E-04 &   1.364E-01 1.60E+04 3.49E+01 G  
723.30-6.255E-02 &   2.122E-01 2.09E+02 2.00E+01 G  

1004.72 8.082E-02 ?(  1.854E-01 1.44E+02 1.79E+01 G  
996.25-9.816E-02 +   4.534E-01 2.84E+02 1.05E+01 G  

K-40     N   8.7276E+00                                      4.57E+11             
1460.82 8.728E+00  (P 4.644E-01 6.29E+00 1.06E+01 G  

Pa-234   N   5.2501E-02                                      1.63E+12             
131.30-8.845E-02 ?(  2.416E-01 1.67E+02 1.82E+01 G  
569.50-3.803E-04 &   3.234E-01 5.16E+04 9.30E+00 G  
946.00 2.425E-01 ?(  2.955E-01 7.77E+01 1.35E+01 G  
880.52-8.081E-04 &   3.512E-01 2.64E+04 1.05E+01 G  
883.24-1.571E-01 +   4.634E-01 1.82E+02 9.70E+00 G  

Pb-212   N   6.3030E-01                                      5.12E+12             
238.63 6.303E-01  (P 8.867E-02 1.07E+01 4.36E+01 G  
300.09 4.758E-01 - P 1.263E+00 1.51E+02 3.18E+00 G  

Pb-214   N   1.4686E+01                                      5.84E+05             
351.93 1.453E+01  (P 1.326E-01 1.54E+00 3.56E+01 G  
295.22 1.494E+01  (P 2.251E-01 2.09E+00 1.84E+01 G  
242.00 1.477E+01  (P 5.411E-01 3.70E+00 7.27E+00 G  

Ra-226   N   1.5965E+01                                      5.84E+05             
186.21 1.597E+01  (  1.133E+00 6.08E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.0519E+00                                      1.63E+12             
63.30 1.052E+00 ?(  3.156E+00 1.83E+02 3.75E+00 G  
92.59-2.341E+00 +   1.237E+00 3.33E+01 4.34E+00 G  

Tl-208   N   2.0546E-01                                      5.12E+12             
583.19 2.010E-01  (  4.172E-02 1.78E+01 8.50E+01 G  
277.37-5.267E-01 -   6.922E-01 8.12E+01 6.60E+00 G  
860.53 2.362E-01  (  3.247E-01 8.69E+01 1.24E+01 G  

U-235    N   7.1054E-01                                      2.57E+11             
143.77-1.188E-01 ?(  3.181E-01 1.64E+02 1.09E+01 G  
205.32-4.565E-01 +   9.109E-01 1.22E+02 5.02E+00 G  
163.36 1.765E-01 ?(  8.611E-01 2.97E+02 5.08E+00 G  
185.72 9.173E-01 &(  7.690E-02 6.23E+00 5.70E+01 G  

Energy duplication    
93.35 5.729E-01 ?   9.169E-01 9.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78       777.        16.     0.006   489.94   9.629E-02   
Th-234      63.33       850.        23.     0.008   366.59   1.052E+00   
Th-234      91.02       786.      -124.    -0.046    66.60  -2.341E+00   
U-235       93.35       774.        41.     0.015   196.81   5.729E-01   
Eu-154     121.00       467.        32.     0.012   193.68   5.343E-02   
Pa-234     132.23       828.       -25.    -0.009   334.08  -8.845E-02   
U-235      141.71       531.       -20.    -0.007   328.12  -1.188E-01   
U-235      163.54       825.        14.     0.005   594.62   1.765E-01   
U-235      186.31       778.       775.     0.287    12.46   9.173E-01   
U-235      205.52       785.       -33.    -0.012   244.72  -4.565E-01   
Eu-152     343.63       371.         6.     0.002   965.77   2.013E-02   
Eu-154     723.32       136.        -8.    -0.003   417.87  -6.255E-02   
Eu-152     781.77        82.         3.     0.001   931.36   3.525E-02   
Pa-234     883.28       116.        -9.    -0.003   364.50  -1.571E-01   
Pa-234     945.77        83.        17.     0.006   155.45   2.425E-01   
Eu-152     964.40       116.        26.     0.010   122.11   3.462E-01   
Eu-154     996.96       109.        -5.    -0.002   567.36  -9.816E-02   
Eu-154    1001.11        52.         7.     0.003   288.05   8.082E-02   
Eu-152    1115.82        59.         5.     0.002   488.09   7.148E-02   
Co-60     1333.58        64.        -9.    -0.003   254.79  -2.242E-02   
Eu-152    1408.19        79.       124.     0.046    27.02   1.508E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0032E-01    7.0032E-01   2.1693E-01    2.2278E-01  1.462E-01
Am-241 #A    9.6274E-02    9.6286E-02   4.7175E-01    4.7180E-01  3.866E-01
Bi-212       8.4943E-01    8.4943E-01   7.1997E-01    7.2129E-01  5.455E-01
Bi-214       1.2811E+01    1.2812E+01   4.1675E-01    7.1628E-01  8.537E-02
Co-60  #A   -2.2193E-02   -2.2418E-02   5.7121E-02    5.7130E-02  4.545E-02
Cs-137 #     5.4457E-02    5.4554E-02   6.6309E-02    6.6355E-02  5.223E-02
Eu-152 #C    4.3331E-01    4.3502E-01   1.1756E-01    1.2018E-01  1.595E-01
Eu-154 #A    5.0112E-02    5.0424E-02   9.7662E-02    9.7697E-02  3.973E-01
K-40         8.7276E+00    8.7276E+00   1.1583E+00    1.2386E+00  4.644E-01
Pa-234 #A    5.2501E-02    5.2501E-02   8.1611E-02    8.2651E-02  2.416E-01
Pb-212       6.3030E-01    6.3030E-01   1.3686E-01    1.4645E-01  8.867E-02
Pb-214       1.4685E+01    1.4686E+01   4.4287E-01    9.2967E-01  1.326E-01
Ra-226 #     1.5965E+01    1.5965E+01   1.9411E+00    2.2227E+00  1.133E+00
Th-234 #A    1.0519E+00    1.0519E+00   3.8562E+00    3.8575E+00  3.156E+00
Tl-208       2.0546E-01    2.0546E-01   7.3142E-02    7.4335E-02  4.172E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 16:11:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_010.An1               

U-235  #C    7.1054E-01    7.1054E-01   8.8507E-02    9.9607E-02  3.181E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   87.2 to  2034.8 keV)     5.463E+01  pCi/g         
Total Decayed Activity (   87.2 to  2034.8 keV) 5.4630577E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243839                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/13/13 13:07                
Lab ID:          QC679592                      Analyzed:        04/10/13 14:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196255                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0140 U         0.0886         0.0715            0.9    
Bismuth-212                          0.110 U          0.236          0.175                    
Bismuth-214                         -0.00346 U        0.0124         0.0350                   
Cesium-137                          -0.00223 U        0.0197         0.0159            0.07   
Cobalt-60                            0.00176 U        0.00529        0.0179            0.03   
Europium-152                         0.0200 U         0.0470         0.0286            0.1    
Europium-154                         0.0181 U         0.0420         0.106             0.2    
Lead-212                            -0.000103 U       0.0281         0.0237                   
Lead-214                             0.0177 U         0.0377         0.0308                   
Potassium-40                        -0.226 U          0.694          0.296                    
Protactinium-234                     0.00927 U        0.0502         0.0616                   
Radium-226 (By Bismuth-214)         -0.00346 U        0.0124         0.0350            0.2    
Thallium-208                         0.0102 U         0.0237         0.0133                   
Thorium-232 (By Actinium-228)        0.0282 U         0.0556         0.0543            0.9    
Thorium-234                          0.616 U          0.842          0.635                    
Uranium-235                          0.0132 U         0.0283         0.0909            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243839 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC679592                                                       

Seqnum : 1513144453009.3                               Matrix        : Soil                                                           

File   : 2_20130410_009                                Batch         : 196255                       Time      : 10-APR-2013 14:24     

Cal    : 10-APR-2013 07:43:51,09-JAN-2013 12:22:14     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.0140       0.0715  0.9   .088645       .088651       u     
Bismuth-212                     0.110         0.175         .23582        .23589        u     
Bismuth-214                     -0.00346      0.0350        .012437       .012438       u     
Cesium-137                      -0.00223      0.0159  0.07  .019738       .019738       u     
Cobalt-60                       0.00176       0.0179  0.03  .0052857      .0052863      u     
Europium-152                    0.0200        0.0286  0.1   .047046       .04706        u     
Europium-154                    0.0181        0.106   0.2   .042046       .042057       u     
Lead-212                        -0.000103     0.0237        .028127       .028127       u     
Lead-214                        0.0177        0.0308        .037655       .037668       u     
Potassium-40                    -0.226        0.296         .69445        .69455        u     
Protactinium-234                0.00927       0.0616        .050156       .050209       u     
Radium-226 (By Bismuth-214)     -0.00346      0.0350  0.2   .012437       .012438       u     
Thallium-208                    0.0102        0.0133        .023745       .023754       u     
Thorium-232 (By Actinium-228)   0.0282        0.0543  0.9   .055627       .055664       u     
Thorium-234                     0.616         0.635         .84192        .84394        u     
Uranium-235                     0.0132        0.0909  0.18  .028255       .028267       u     

u=use  

Page 1 of 1                                                                                                           1513144453009.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679592, 196255, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130410_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/13/2013 13:07           Live Time: 2700   sec

Acquisition Time: 4/10/2013 14:24:01        Real Time: 2702   sec
Analysis Time: 4/10/2013 15:09           Dead Time: 0.08   %

Analysis Quantity: 3.090E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.817E-02      5.563E-02      5.566E-02      5.430E-02
Am-241    #AB   -1.399E-02      8.865E-02      8.865E-02      7.147E-02
Bi-212    #AB    1.103E-01      2.358E-01      2.359E-01      1.753E-01
Bi-214    #AB   -3.458E-03      1.244E-02      1.244E-02      3.501E-02
Co-60     #AB    1.756E-03      5.286E-03      5.286E-03      1.793E-02
Cs-137    #AB   -2.232E-03      1.974E-02      1.974E-02      1.594E-02
Eu-152    #AB    2.000E-02      4.705E-02      4.706E-02      2.856E-02
Eu-154    #AB    1.815E-02      4.205E-02      4.206E-02      1.058E-01
K-40      #AB   -2.264E-01      6.945E-01      6.945E-01      2.963E-01
Pa-234    #AB    9.272E-03      5.016E-02      5.021E-02      6.156E-02
Pb-212    #AB   -1.030E-04      2.813E-02      2.813E-02      2.374E-02
Pb-214    #AB    1.775E-02      3.765E-02      3.767E-02      3.080E-02
Ra-226    #AB    0.000E+00      2.883E-01      2.883E-01      3.940E-01
Th-234    #AB    6.163E-01      8.419E-01      8.439E-01      6.353E-01
Tl-208    #AB    1.016E-02      2.375E-02      2.375E-02      1.329E-02
U-235     #AB    1.319E-02      2.825E-02      2.827E-02      9.091E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    8.450E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Sample description                                             
QC679592, 196255, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130410_009.An1

Acquisition information
Start time:                 4/10/2013 14:24:01
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0900E+02) = 

8.7466E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/13/2013 13:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.44    59.79        27.        -2.    -0.001   633.85   0.863s
Th-234    252.50    63.31        35.        13.     0.005   136.61   0.866 
Th-234    369.57    92.60        29.         2.     0.001   746.64   0.892s
Ac-228    372.58    93.35        26.         9.     0.003   167.74   0.893D
U-235     372.58    93.35        26.         9.     0.003   167.74   0.893D
Eu-152    485.86   121.69        44.        -2.    -0.001   986.31   0.918s
Eu-154    493.31   123.56        43.         8.     0.003   241.59   0.919 
Pa-234    524.25   131.30        54.        -1.     0.000  1592.81   0.926s
U-235     574.03   143.75        44.        -4.    -0.002   466.33   0.937s
U-235     652.85   163.47        44.       -10.    -0.004   203.66   0.955s
U-235     819.24   205.10        23.         7.     0.003   214.17   0.991s
Pb-214    967.27   242.13        42.        -6.    -0.002   535.92   1.023s
Pb-214   1182.55   295.98        31.        -7.    -0.003   664.40   1.069s
Ac-228   1352.38   338.46        16.         4.     0.002   269.49   1.107s
Eu-152   1368.69   342.53        12.         3.     0.001   390.63   1.112s
Pb-214   1405.05   351.63        24.         7.     0.002   112.11   1.118 
Pa-234   2276.82   569.62        14.         2.     0.001   540.96   1.302s
Tl-208   2333.23   583.73        13.         2.     0.001   533.95   1.313s
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2437.40   609.77        24.        -4.    -0.002   363.55   1.335s
Cs-137   2643.85   661.38        16.        -1.     0.000   884.45   1.378s
Bi-212   2906.69   727.08        10.         5.     0.002   213.87   1.432s
Eu-152   3114.01   778.90        16.        -2.    -0.001   692.41   1.474s
Bi-212   3142.22   785.95        11.        -1.     0.000   989.31   1.479s
Tl-208   3444.00   861.37        10.         4.     0.002   233.75   1.540s
Eu-154   3489.62   872.77        10.         2.     0.001   395.41   1.550s
Pa-234   3533.79   883.80        10.        -1.     0.000   753.62   1.558s
Ac-228   3639.53   910.23        11.         4.     0.001   288.69   1.580s
Pa-234   3771.21   943.13         5.         1.     0.000   592.03   1.608s
Ac-228   3870.85   968.03        12.        -2.    -0.001   514.42   1.626s
Eu-152   4447.78  1112.16         5.         3.     0.001   262.05   1.738s
Bi-214   4478.89  1119.93         6.         2.     0.001   177.68   1.744s
Co-60    4692.98  1173.40         5.         2.     0.001   300.94   1.785s
Co-60    5327.91  1331.97        10.        -1.     0.000  1429.50   1.905s
Eu-152   5635.99  1408.89         5.        -1.     0.000   497.14   1.962s
K-40     5845.23  1461.13        27.        -9.    -0.003    99.00   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8171E-02                                      5.12E+12             
911.20 2.456E-02 &(  5.430E-02 1.44E+02 2.62E+01 G  
968.96-2.397E-02 +   9.767E-02 2.57E+02 1.59E+01 G  
338.32 3.646E-02  (  7.581E-02 1.35E+02 1.14E+01 G  

Energy duplication    
93.35 1.847E-01 ?   2.350E-01 8.39E+01 4.10E+00 XA 

Am-241   I  -1.3985E-02                                      1.58E+05             
59.54-1.399E-02 ?(  7.147E-02 3.17E+02 3.59E+01 G  

Bi-212   N   1.1027E-01                                      5.12E+12             
727.33 1.103E-01 &(  1.753E-01 1.07E+02 6.65E+00 G  
785.37-1.425E-01 +   1.137E+00 4.95E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.914E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -3.4584E-03                                      5.84E+05             
609.31-1.365E-02 ?(P 3.501E-02 1.82E+02 4.55E+01 G  

1120.29 2.764E-02 ?(P 8.204E-02 8.88E+01 1.49E+01 G  
1764.49-9.487E-02 % P 1.566E-01 2.21E+03 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.7564E-03                                      1.93E+03             
1332.49-1.546E-03 ?(  1.793E-02 7.15E+02 1.00E+02 G  
1173.23 5.063E-03 ?(  1.128E-02 1.50E+02 9.98E+01 G  

Cs-137   I  -2.2316E-03                                      1.10E+04             
661.66-2.232E-03 ?(  1.594E-02 4.42E+02 8.50E+01 G  

Eu-152   I   2.0003E-02                                      4.94E+03             
344.28 9.353E-03 ?(  2.856E-02 1.95E+02 2.66E+01 G  
121.78-4.553E-03 &   3.660E-02 4.93E+02 2.84E+01 G  
778.90-2.120E-02 +   1.179E-01 3.46E+02 1.30E+01 G  
964.08 6.301E-03 %   1.114E-01 1.08E+03 1.45E+01 G  

1112.08 4.112E-02 ?(  7.827E-02 1.31E+02 1.34E+01 G  
1408.01-1.626E-02 +   6.245E-02 2.49E+02 2.09E+01 G  

Eu-154   I   1.8148E-02                                      3.14E+03             
873.18 3.441E-02 ?(  1.058E-01 1.98E+02 1.22E+01 G  
123.07 1.325E-02 ?(  2.521E-02 1.21E+02 4.04E+01 G  

1274.43 0.000E+00 -   1.560E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 &   1.090E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   8.050E-02 1.00E+03 1.79E+01 G  
996.25 2.087E-04 %   7.482E-02 2.18E+04 1.05E+01 G  

K-40     N  -2.2635E-01                                      4.57E+11             
1460.82-2.264E-01 ?(P 2.963E-01 4.95E+01 1.06E+01 G  

Pa-234   N   9.2717E-03                                      1.63E+12             
131.30-4.720E-03 ?(  6.156E-02 7.96E+02 1.82E+01 G  
569.50 2.844E-02 ?(  1.223E-01 2.70E+02 9.30E+00 G  
946.00 1.493E-02 ?(  6.885E-02 2.96E+02 1.35E+01 G  
880.52 0.000E+00 -   3.946E-02 1.00E+03 1.05E+01 G  
883.24-2.240E-02 +   1.350E-01 3.77E+02 9.70E+00 G  

Pb-212   N  -1.0297E-04                                      5.12E+12             
238.63-1.030E-04 %(P 2.374E-02 1.37E+02 4.36E+01 G  
300.09-7.470E-03 % P 3.023E-01 6.08E+02 3.18E+00 G  

Pb-214   N   1.7747E-02                                      5.84E+05             
351.93 1.775E-02 ?(P 3.080E-02 5.61E+01 3.56E+01 G  
295.22-3.348E-02 & P 6.010E-02 3.32E+02 1.84E+01 G  
242.00-5.971E-02 & P 1.564E-01 2.68E+02 7.27E+00 G  

Th-234   N   6.1631E-01                                      1.63E+12             
63.30 6.163E-01  (  6.353E-01 6.83E+01 3.75E+00 G  
92.59 3.888E-02 -   2.349E-01 3.73E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.0158E-02                                      5.12E+12             
583.19 3.135E-03 ?(  1.329E-02 2.67E+02 8.50E+01 G  
277.37 0.000E+00 -   1.547E-01 1.00E+03 6.60E+00 G  
860.53 5.830E-02 &(  1.018E-01 1.17E+02 1.24E+01 G  

U-235    N   1.3192E-02                                      2.57E+11             
143.77-2.421E-02 ?(  9.091E-02 2.33E+02 1.09E+01 G  
205.32 9.471E-02 &(  1.560E-01 1.07E+02 5.02E+00 G  
163.36-1.241E-01 +   1.975E-01 1.02E+02 5.08E+00 G  
185.72 7.571E-06 &   2.007E-02 1.61E+05 5.70E+01 G  

Energy duplication    
93.35 1.315E-01 ?   1.673E-01 8.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79        27.        -2.    -0.001   633.85  -1.399E-02   
Th-234      63.31        35.        13.     0.005   136.61   6.163E-01   
Th-234      92.60        29.         2.     0.001   746.64   3.888E-02   
Ac-228      93.35        26.         9.     0.003   167.74   1.847E-01   
U-235       93.35        26.         9.     0.003   167.74   1.315E-01   
Eu-152     121.69        44.        -2.    -0.001   986.31  -4.553E-03   
Eu-154     123.56        43.         8.     0.003   241.59   1.325E-02   
Pa-234     131.30        54.        -1.     0.000  1592.81  -4.720E-03   
U-235      143.75        44.        -4.    -0.002   466.33  -2.421E-02   
U-235      163.47        44.       -10.    -0.004   203.66  -1.241E-01   
U-235      205.10        23.         7.     0.003   214.17   9.471E-02   
Pb-214     242.13        42.        -6.    -0.002   535.92  -5.971E-02  P
Pb-214     295.98        31.        -7.    -0.003   664.40  -3.348E-02  P
Ac-228     338.46        16.         4.     0.002   269.49   3.646E-02   
Eu-152     342.53        12.         3.     0.001   390.63   9.353E-03   
Pb-214     351.63        24.         7.     0.002   112.11   1.775E-02  P
Pa-234     569.62        14.         2.     0.001   540.96   2.844E-02   
Tl-208     583.73        13.         2.     0.001   533.95   3.135E-03   
Bi-214     609.77        24.        -4.    -0.002   363.55  -1.365E-02  P
Cs-137     661.38        16.        -1.     0.000   884.45  -2.232E-03   
Bi-212     727.08        10.         5.     0.002   213.87   1.103E-01   
Eu-152     778.90        16.        -2.    -0.001   692.41  -2.120E-02   
Bi-212     785.95        11.        -1.     0.000   989.31  -1.425E-01   
Tl-208     861.37        10.         4.     0.002   233.75   5.830E-02   
Eu-154     872.77        10.         2.     0.001   395.41   3.441E-02   
Pa-234     883.80        10.        -1.     0.000   753.62  -2.240E-02   
Ac-228     910.23        11.         4.     0.001   288.69   2.456E-02   
Pa-234     943.13         5.         1.     0.000   592.03   1.493E-02   
Ac-228     968.03        12.        -2.    -0.001   514.42  -2.397E-02   
Eu-152    1112.16         5.         3.     0.001   262.05   4.112E-02   
Bi-214    1119.93         6.         2.     0.001   177.68   2.764E-02  P
Co-60     1173.40         5.         2.     0.001   300.94   5.063E-03   
Co-60     1331.97        10.        -1.     0.000  1429.50  -1.546E-03   
Eu-152    1408.89         5.        -1.     0.000   497.14  -1.626E-02   
K-40      1461.13        27.        -9.    -0.003    99.00  -2.264E-01  P

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 15:09:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130410_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8171E-02    2.8171E-02   5.5627E-02    5.5664E-02  5.430E-02
Am-241 #A   -1.3984E-02   -1.3985E-02   8.8645E-02    8.8651E-02  7.147E-02
Bi-212 #A    1.1027E-01    1.1027E-01   2.3582E-01    2.3589E-01  1.753E-01
Bi-214 #A   -3.4583E-03   -3.4584E-03   1.2437E-02    1.2438E-02  3.501E-02
Co-60  #A    1.7387E-03    1.7564E-03   5.2857E-03    5.2863E-03  1.793E-02
Cs-137 #A   -2.2277E-03   -2.2316E-03   1.9738E-02    1.9738E-02  1.594E-02
Eu-152 #A    1.9924E-02    2.0003E-02   4.7046E-02    4.7060E-02  2.856E-02
Eu-154 #A    1.8036E-02    1.8148E-02   4.2046E-02    4.2057E-02  1.058E-01
K-40   #A   -2.2635E-01   -2.2635E-01   6.9445E-01    6.9455E-01  2.963E-01
Pa-234 #A    9.2717E-03    9.2717E-03   5.0156E-02    5.0209E-02  6.156E-02
Pb-212 #A   -1.0297E-04   -1.0297E-04   2.8127E-02    2.8127E-02  2.374E-02
Pb-214 #A    1.7746E-02    1.7747E-02   3.7655E-02    3.7668E-02  3.080E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.8829E-01    2.8829E-01  3.940E-01
Th-234 #A    6.1631E-01    6.1631E-01   8.4192E-01    8.4394E-01  6.353E-01
Tl-208 #A    1.0158E-02    1.0158E-02   2.3745E-02    2.3754E-02  1.329E-02
U-235  #A    1.3192E-02    1.3192E-02   2.8255E-02    2.8267E-02  9.091E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:43:51

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1210 +0.250247*Channel -5.0936e-008*Channel**2

FWHM (ch) =   3.2369 +0.000896*Channel -1.3542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.64      121.78   121.89 -0.09%      0.91     0.92   -0.79%
977.34      244.70   244.65  0.02%      1.03     1.03    0.86%

1375.14      344.28   344.15  0.04%      1.12     1.11    0.47%
3114.39      778.90   778.99 -0.01%      1.45     1.47   -1.85%
3855.06      964.08   964.08 -0.00%      1.64     1.62    1.39%
5632.39     1408.01  1407.99  0.00%      1.96     1.96   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

148 of 226



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/22/2013  Time: 07:21:26

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1358 +0.250278*Channel -5.29191e-008*Channel**2

FWHM (ch) =   3.2056 +0.000982*Channel -4.41127e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.49      121.78   121.88 -0.08%      0.92     0.92    0.23%
977.19      244.70   244.66  0.02%      1.04     1.03    0.64%

1374.94      344.28   344.15  0.04%      1.10     1.12   -1.51%
3114.01      778.90   778.99 -0.01%      1.49     1.46    1.83%
3854.63      964.08   964.08  0.00%      1.56     1.58   -1.42%
5631.88     1408.01  1407.99  0.00%      1.83     1.83    0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/23/2013  Time: 07:22:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1537 +0.250271*Channel -5.14864e-008*Channel**2

FWHM (ch) =   2.9676 +0.001236*Channel -7.72997e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.43      121.78   121.88 -0.08%      0.92     0.89    3.04%
977.14      244.70   244.65  0.02%      1.02     1.03   -0.66%

1374.90      344.28   344.16  0.04%      1.09     1.13   -3.69%
3113.98      778.90   778.99 -0.01%      1.53     1.52    1.15%
3854.56      964.08   964.07  0.00%      1.65     1.65    0.51%
5631.79     1408.01  1408.00  0.00%      1.86     1.87   -0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:33:04
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.97      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:33:04
Live time:                600
Real time:                627
Dead time:                  4.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0622

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    10698.   1.50   1.11  1.774E-02
45.48     5278.   2.14   0.85  1.759E-02
46.91     1547.   7.53   0.85  1.755E-02
121.89    85519.   0.37   0.91  1.556E-02   121.78  28.410  9.870E-01 QA122 
244.65    17789.   0.94   1.03  1.231E-02   244.70   7.550  9.772E-01 Qa245 
295.88      953.   7.81   1.07  1.099E-02
344.15    50187.   0.47   1.12  9.739E-03   344.28  26.590  9.895E-01 Qa344 
367.50     1692.   4.83   1.06  9.495E-03
411.03     3694.   2.42   1.05  9.042E-03
443.91     5017.   1.97   1.20  8.700E-03
488.61      602.   9.20   1.30  8.236E-03
564.07      591.   8.90   1.30  7.451E-03
586.12      613.  11.14   1.41  7.222E-03
678.73      565.  11.13   1.50  6.259E-03
688.71     1005.   7.04   1.43  6.156E-03
719.38      328.  14.83   1.04  5.837E-03
779.00    13331.   1.04   1.45  5.218E-03   778.90  12.970  1.005E+00 Qa779 
810.60      353.  12.31   1.50  5.102E-03
867.47     3824.   2.32   1.47  4.894E-03
919.22      415.  11.46   1.51  4.704E-03
926.27      230.  19.76   1.42  4.678E-03
964.07    12731.   1.02   1.65  4.540E-03   964.08  14.500  9.872E-01 Qa964 

1005.08      638.   9.28   1.69  4.432E-03
1085.91     8420.   1.17   1.72  4.219E-03
1089.86     1373.   4.40   1.72  4.209E-03
1112.06    10964.   1.07   1.63  4.150E-03
1212.92     1104.   4.99   1.62  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.13     1156.   3.66   1.95  3.658E-03
1407.96    14084.   0.87   1.97  3.372E-03  1408.01  20.850  1.023E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    40.00      5816.     10698. 6.032E+05    3.00   1.106  -      s 
181.26    45.43      3739.      5278. 3.000E+05    4.28   0.851  -       D
186.97    46.86      6008.      1547. 8.813E+04   15.06   0.852  -       D

1182.15   295.88      1640.       953. 8.677E+04   15.62   1.067  -      s 
1468.52   367.50      1466.      1692. 1.782E+05    9.66   1.064  -      s 
1642.57   411.03      1306.      3694. 4.085E+05    4.84   1.051  -        
1774.03   443.91      1323.      5017. 5.766E+05    3.94   1.196  -        
1952.81   488.61       913.       602. 7.311E+04   18.40   1.295  -        
2254.62   564.14      1089.       591. 7.938E+04   17.79   1.297  -       D
2342.78   586.12      1265.       613. 8.488E+04   22.27   1.413  -      s 
2713.25   678.73      1058.       565. 9.023E+04   22.26   1.499  -        
2753.17   688.71      1113.      1005. 1.633E+05   14.08   1.426  -        
2875.88   719.38       784.       328. 5.620E+04   29.66   1.039  -      s 
3240.87   810.67       769.       353. 6.927E+04   24.62   1.500  -       D
3468.43   867.47      1118.      3824. 7.814E+05    4.63   1.471  -        
3675.52   919.22       594.       415. 8.816E+04   22.91   1.514  -        
3703.74   926.27       612.       230. 4.916E+04   39.52   1.418  -        
4019.15  1005.08       610.       638. 1.441E+05   18.55   1.688  -      s 
4342.71  1085.83       616.      8420. 1.996E+06    2.33   1.717  -       D
4358.52  1089.79      1137.      1373. 3.262E+05    8.80   1.720  -       D
4447.40  1112.06       644.     10964. 2.642E+06    2.14   1.626  -        
4851.22  1212.92       430.      1104. 2.843E+05    9.99   1.622  -        
5196.42  1299.13       150.      1156. 3.159E+05    7.32   1.950  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.64   121.89      5077.     85519.   142.532     0.74   0.911 
Qa-245    977.34   244.65      3186.     17789.    29.649     1.88   1.035 
Qa-344   1375.14   344.15      1932.     50187.    83.645     0.95   1.117 
Qa-779   3114.40   779.00      1373.     13331.    22.219     2.08   1.449 
Qa-964   3855.02   964.07       893.     12731.    21.219     2.04   1.648 
Qa-1408  5632.26  1407.96       144.     14084.    23.473     1.73   1.965 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8705E-01                                      4.94E+03             
121.78 9.870E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7725E-01                                      4.94E+03             
244.70 9.772E-01  (  7.224E-03 9.40E-01 7.55E+00 G  

Qa-344       9.8953E-01                                      4.94E+03             
344.28 9.895E-01  (  2.019E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0055E+00                                      4.94E+03             
778.90 1.005E+00  (  6.511E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8722E-01                                      4.94E+03             
964.08 9.872E-01  (  5.399E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0227E+00                                      4.94E+03             
1408.01 1.023E+00  (  2.030E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7105E-01    9.8705E-01   7.3085E-03    1.1292E-01  1.916E-03
Qa-245       8.6240E-01    9.7725E-01   1.8379E-02    1.1307E-01  7.224E-03
Qa-344       8.7324E-01    9.8953E-01   9.3785E-03    1.1336E-01  2.019E-03
Qa-779       8.8731E-01    1.0055E+00   2.0921E-02    1.1668E-01  6.511E-03
Qa-964       8.7120E-01    9.8722E-01   2.0124E-02    1.1449E-01  5.399E-03
Qa-1408      9.0247E-01    1.0227E+00   1.7712E-02    1.1809E-01  2.030E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.268E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9691844E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130422001_QCAsLeft                                                        
Acquired: 4/22/2013 07:10:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.85      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.88      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130422001_QCAsLeft.An1

Acquisition information
Start time:                 4/22/2013 07:10:41
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0584

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9612.   1.47   0.84  1.774E-02
45.50     5449.   2.06   0.85  1.759E-02
46.89     1512.   7.57   0.85  1.755E-02
121.88    85444.   0.37   0.92  1.556E-02   121.78  28.410  9.878E-01 QA122 
244.65    18016.   0.92   1.04  1.231E-02   244.70   7.550  9.914E-01 Qa245 
295.84      870.   8.19   0.99  1.099E-02
344.15    50311.   0.48   1.10  9.739E-03   344.28  26.590  9.936E-01 Qa344 
367.53     1784.   4.39   1.20  9.494E-03
411.03     3550.   2.57   1.16  9.042E-03
443.89     4974.   1.99   1.19  8.701E-03
488.68      651.   7.43   1.24  8.235E-03
503.49      260.  19.38   0.96  8.081E-03
564.30      631.  10.78   1.20  7.449E-03
586.31      550.  10.60   1.30  7.220E-03
678.73      599.   9.49   1.24  6.259E-03
688.76      937.   5.40   1.39  6.155E-03
719.50      392.  13.10   0.96  5.836E-03
778.98    13536.   1.02   1.49  5.218E-03   778.90  12.970  1.023E+00 Qa779 
810.76      324.  16.53   1.13  5.101E-03
867.43     3889.   2.38   1.61  4.894E-03
919.52      482.  11.15   1.61  4.703E-03
926.25      288.  15.88   0.92  4.678E-03
964.07    12950.   1.00   1.57  4.540E-03   964.08  14.500  1.006E+00 Qa964 

1005.18      738.   7.36   1.82  4.432E-03
1085.91     7962.   1.23   1.66  4.219E-03
1089.89     1304.   4.40   1.66  4.209E-03
1112.05    10826.   1.11   1.67  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98     1038.   5.46   1.94  3.885E-03
1249.65      204.  17.15   0.91  3.788E-03
1299.18     1147.   3.56   1.77  3.658E-03
1407.96    13869.   0.88   1.85  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.63      359.   6.26   1.77  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.17    39.97      5746.     11101. 6.259E+05    2.94   1.123  -      s 
181.12    45.45      3651.      5352. 3.043E+05    4.20   0.846  -       D
186.64    46.83      5734.      1568. 8.931E+04   14.57   0.848  -       D

1181.78   295.84      1561.       870. 7.922E+04   16.38   0.994  -        
1468.39   367.53      1322.      1784. 1.880E+05    8.79   1.197  -      s 
1642.33   411.03      1404.      3550. 3.926E+05    5.14   1.165  -        
1773.70   443.89      1382.      4974. 5.717E+05    3.98   1.190  -        
1952.80   488.70       844.       651. 7.903E+04   14.86   1.239  -       D
2012.03   503.49       847.       260. 3.222E+04   38.76   0.959  -        
2255.23   564.30      1332.       631. 8.471E+04   21.56   1.205  -      s 
2343.25   586.31      1017.       550. 7.618E+04   21.20   1.301  -        
2712.92   678.73       878.       599. 9.570E+04   18.98   1.240  -        
2753.03   688.74       813.       937. 1.523E+05   10.80   1.393  -       D
2876.00   719.50       803.       392. 6.721E+04   26.20   0.964  -      s 
3241.12   810.76       848.       324. 6.351E+04   33.06   1.132  -      s 
3467.87   867.43      1232.      3889. 7.947E+05    4.76   1.608  -        
3676.30   919.52       668.       482. 1.024E+05   22.31   1.611  -        
3703.22   926.25       563.       288. 6.152E+04   31.77   0.924  -      s 
4019.10  1005.18       503.       738. 1.665E+05   14.73   1.816  -      s 
4342.25  1085.83       776.      7962. 1.887E+06    2.45   1.658  -       D
4358.19  1089.81       995.      1304. 3.099E+05    8.80   1.660  -       D
4446.89  1112.05       718.     10826. 2.609E+06    2.21   1.669  -      s 
4850.98  1212.98       462.      1038. 2.671E+05   10.92   1.945  -        
4997.79  1249.65       255.       204. 5.385E+04   34.30   0.906  -      s 
5196.11  1299.18       129.      1147. 3.136E+05    7.11   1.772  -        
5830.68  1457.63        30.       359. 1.106E+05   12.53   1.772  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.49   121.88      5216.     85444.   142.406     0.74   0.921 
Qa-245    977.18   244.65      2959.     18016.    30.027     1.83   1.038 
Qa-344   1374.94   344.15      2090.     50311.    83.852     0.95   1.102 
Qa-779   3113.97   778.98      1286.     13536.    22.559     2.03   1.488 
Qa-964   3854.60   964.07       839.     12950.    21.584     2.00   1.566 
Qa-1408  5631.75  1407.96       193.     13869.    23.115     1.76   1.845 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8783E-01                                      4.94E+03             
121.78 9.878E-01  (  1.945E-03 3.71E-01 2.84E+01 G  

Qa-245       9.9137E-01                                      4.94E+03             
244.70 9.914E-01  (  6.974E-03 9.15E-01 7.55E+00 G  

Qa-344       9.9365E-01                                      4.94E+03             
344.28 9.936E-01  (  2.104E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0226E+00                                      4.94E+03             
778.90 1.023E+00  (  6.314E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  5.242E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0088E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.353E-03 8.79E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7027E-01    9.8783E-01   7.3327E-03    1.1301E-01  1.945E-03
Qa-245       8.7339E-01    9.9137E-01   1.8147E-02    1.1462E-01  6.974E-03
Qa-344       8.7539E-01    9.9365E-01   9.4822E-03    1.1383E-01  2.104E-03
Qa-779       9.0092E-01    1.0226E+00   2.0794E-02    1.1858E-01  6.314E-03
Qa-964       8.8618E-01    1.0059E+00   2.0141E-02    1.1659E-01  5.242E-03
Qa-1408      8.8871E-01    1.0088E+00   1.7728E-02    1.1652E-01  2.353E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0101190E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130423001_QCAsLeft                                                        
Acquired: 4/23/2013 07:11:50
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.54      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.95      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130423001_QCAsLeft.An1

Acquisition information
Start time:                 4/23/2013 07:11:50
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0585

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.99    10678.   1.48   1.13  1.774E-02
45.48     5332.   1.99   0.80  1.759E-02
46.85     1558.   7.42   0.80  1.755E-02
121.88    85505.   0.37   0.92  1.556E-02   121.78  28.410  9.887E-01 QA122 
244.65    17720.   0.91   1.02  1.231E-02   244.70   7.550  9.752E-01 Qa245 
295.85      923.   7.80   1.11  1.099E-02
344.15    49799.   0.48   1.09  9.739E-03   344.28  26.590  9.837E-01 Qa344 
367.59     1634.   4.24   1.07  9.494E-03
411.04     3587.   2.52   1.20  9.042E-03
443.88     4766.   2.03   1.16  8.701E-03
488.65      739.   9.42   1.25  8.235E-03
503.46      320.  18.68   1.20  8.081E-03
564.01      581.  11.67   1.28  7.452E-03
586.26      620.  11.27   1.26  7.221E-03
678.62      517.  11.45   1.40  6.260E-03
688.61     1062.   6.41   1.39  6.157E-03
719.27      320.  17.78   1.15  5.838E-03
764.90      349.  16.08   0.84  5.364E-03
778.99    13283.   1.02   1.53  5.218E-03   778.90  12.970  1.004E+00 Qa779 
867.44     3828.   2.57   1.65  4.894E-03
964.07    12723.   1.01   1.65  4.540E-03   964.08  14.500  9.884E-01 Qa964 

1005.15      665.   6.58   1.57  4.432E-03
1085.91     8080.   1.20   1.72  4.219E-03
1090.02     1392.   4.12   1.72  4.209E-03
1112.05    10937.   1.11   1.73  4.150E-03
1212.96      978.   5.43   1.55  3.885E-03
1299.09     1135.   3.52   1.91  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    13617.   0.88   1.87  3.372E-03  1408.01  20.850  9.906E-01 Qa1408
1457.60      354.   5.59   1.51  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.99      5522.     10678. 6.021E+05    2.96   1.131  -      s 
181.12    45.47      2990.      5332. 3.031E+05    3.99   0.798  -       D
186.61    46.84      5893.      1558. 8.874E+04   14.83   0.800  -       D

1181.81   295.85      1576.       923. 8.402E+04   15.59   1.111  -        
1468.58   367.59      1132.      1634. 1.721E+05    8.48   1.069  -      s 
1642.31   411.04      1351.      3587. 3.967E+05    5.04   1.199  -        
1773.61   443.88      1351.      4766. 5.477E+05    4.06   1.157  -        
1952.65   488.65      1244.       739. 8.970E+04   18.85   1.250  -      s 
2011.86   503.46      1050.       320. 3.960E+04   37.37   1.199  -      s 
2254.04   564.01      1340.       581. 7.797E+04   23.35   1.278  -        
2343.01   586.26      1293.       620. 8.592E+04   22.53   1.263  -        
2712.46   678.62       964.       517. 8.260E+04   22.90   1.398  -        
2752.42   688.61      1051.      1062. 1.725E+05   12.82   1.389  -      s 
2875.04   719.27       972.       320. 5.481E+04   35.55   1.148  -        
3057.60   764.90       873.       349. 6.499E+04   32.17   0.843  -      s 
3467.85   867.44      1423.      3828. 7.823E+05    5.14   1.652  -        
4018.94  1005.15       389.       665. 1.500E+05   13.15   1.565  -        
4342.21  1085.82       630.      8080. 1.915E+06    2.39   1.718  -       D
4358.64  1089.93       948.      1392. 3.308E+05    8.24   1.720  -       D
4446.82  1112.05       780.     10937. 2.635E+06    2.22   1.728  -        
4850.83  1212.96       438.       978. 2.516E+05   10.86   1.547  -        
5195.67  1299.09       119.      1135. 3.103E+05    7.05   1.910  -        
5830.45  1457.60         8.       354. 1.093E+05   11.19   1.510  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.43   121.88      5174.     85505.   142.509     0.74   0.916 
Qa-245    977.14   244.65      2786.     17720.    29.533     1.82   1.019 
Qa-344   1374.90   344.15      1985.     49799.    82.998     0.96   1.091 
Qa-779   3113.96   778.99      1308.     13283.    22.139     2.04   1.535 
Qa-964   3854.54   964.07       853.     12723.    21.204     2.02   1.655 
Qa-1408  5631.67  1407.97       185.     13617.    22.695     1.77   1.866 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8869E-01                                      4.94E+03             
121.78 9.887E-01  (  1.938E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7521E-01                                      4.94E+03             
244.70 9.752E-01  (  6.768E-03 9.11E-01 7.55E+00 G  

Qa-344       9.8367E-01                                      4.94E+03             
344.28 9.837E-01  (  2.051E-03 4.78E-01 2.66E+01 G  

Qa-779       1.0037E+00                                      4.94E+03             
778.90 1.004E+00  (  6.367E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8835E-01                                      4.94E+03             
964.08 9.884E-01  (  5.288E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9055E-01                                      4.94E+03             
1408.01 9.906E-01  (  2.305E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7090E-01    9.8869E-01   7.3316E-03    1.1311E-01  1.938E-03
Qa-245       8.5903E-01    9.7521E-01   1.7775E-02    1.1274E-01  6.768E-03
Qa-344       8.6649E-01    9.8367E-01   9.4109E-03    1.1269E-01  2.051E-03
Qa-779       8.8411E-01    1.0037E+00   2.0490E-02    1.1640E-01  6.367E-03
Qa-964       8.7061E-01    9.8835E-01   1.9944E-02    1.1458E-01  5.288E-03
Qa-1408      8.7254E-01    9.9055E-01   1.7511E-02    1.1443E-01  2.305E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.224E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9301548E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130410003_BG                                                              
Acquired: 4/10/2013 08:16:00
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130410003_BG.An1

Acquisition information
Start time:                 4/10/2013 08:16:00
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:43:51
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.094E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    2.0064E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130422002_BG                                                              
Acquired: 4/22/2013 07:26:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130422002_BG.An1

Acquisition information
Start time:                 4/22/2013 07:26:07
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/22/2013 07:21:26
Zero offset:           0.136 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.292E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    3.8670E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.5974E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    6.0496E+00
Tl-208  <    1.2599E+00
U-235   <    7.4915E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/22/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130422002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130423002_BG                                                              
Acquired: 4/23/2013 07:27:15
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/23/2013 07:37:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130423002_BG.An1

Acquisition information
Start time:                 4/23/2013 07:27:15
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/23/2013 07:22:36
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.149E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.95keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/23/2013 07:37:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
117.21        8.  35.36   0.50  1.569E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

467.75   117.21         0.         8. 5.099E+02   70.71   0.500  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  4/23/2013 07:37:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  4/23/2013 07:37:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130423002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.4352E+01
Bi-214  <    2.9954E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    5.0235E+00
Pb-212  <    2.0206E+00
Pb-214  <    3.1950E+00
Ra-226  <    2.6143E+01
Th-234  <    8.5554E+00
Tl-208  <    6.2993E-01
U-235   <    5.2973E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513144453

Instrument : HPGE02                           Begun : 04/10/13 07:33             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:33 1.0 1          
002  2_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:52 1.0            
003  2_20130410_003  RIB    BACKGROUND CONTAMINA                04/10/13 08:16 1.0            
004  2_20130410_004  BLANK  QC679912              Soil   196333 04/10/13 09:06 1.0            
005  2_20130410_005  LCS    QC678505              Soil   195985 04/10/13 10:07 1.0 2          
006  2_20130410_006  SDUP   QC677346              Soil   194777 04/10/13 11:01 1.0            
007  2_20130410_007  BLANK  QC679048              Soil   196120 04/10/13 12:37 1.0            
008  2_20130410_008  BLANK  QC678879              Soil   196075 04/10/13 13:34 1.0            
009  2_20130410_009  BLANK  QC679592              Soil   196255 04/10/13 14:24 1.0            
010  2_20130410_010  LCS    QC679593              Soil   196255 04/10/13 15:26 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513161710

Instrument : HPGE02                           Begun : 04/22/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130422_001  RCCV    QUALITY CONTROL CHEC               04/22/13 07:10 1.0 1          
002  2_20130422_002  RIB     BACKGROUND CONTAMINA               04/22/13 07:26 1.0            
003  2_20130422_003  LCS     QC680774             Soil   196550 04/22/13 07:52 1.0 2          
004  2_20130422_004  SAMPLE  243838-006           Soil   196255 04/22/13 09:13 1.0            
005  2_20130422_005  SAMPLE  243838-008           Soil   196255 04/22/13 10:12 1.0            
006  2_20130422_006  SAMPLE  243838-009           Soil   196255 04/22/13 11:18 1.0            
007  2_20130422_007  MSS     243838-005           Soil   196255 04/22/13 12:15 1.0            
008  2_20130422_008  SAMPLE  243838-002           Soil   196255 04/22/13 13:47 1.0            
009  2_20130422_009  SDUP    QC680371             Soil   196255 04/22/13 14:53 1.0            
010  2_20130422_010  SAMPLE  243838-011           Soil   196255 04/22/13 15:40 1.0            
011  2_20130422_011  SAMPLE  243839-001           Soil   196255 04/22/13 16:27 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513163151

Instrument : HPGE02                           Begun : 04/23/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130423_001  RCCV    QUALITY CONTROL CHEC               04/23/13 07:11 1.0 1          
002  2_20130423_002  RIB     BACKGROUND CONTAMINA               04/23/13 07:27 1.0            
003  2_20130423_003  SAMPLE  243839-002           Soil   196255 04/23/13 07:41 1.0            
004  2_20130423_004  SAMPLE  243839-003           Soil   196255 04/23/13 09:07 1.0            
005  2_20130423_005  SAMPLE  243839-004           Soil   196255 04/23/13 13:30 1.0            
006  2_20130423_006  SAMPLE  243839-005           Soil   196255 04/23/13 15:21 1.0            
007  2_20130423_007  SAMPLE  243839-006           Soil   196255 04/23/13 16:58 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 24-APR-2013 12:26

Batch Number : 196255                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-MAR-2013 15:54              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243626-001                      329.29  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:15  GS 186                     

2      243626-002                      321.3   11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

3      243626-003                      324.57  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:02  GS 186                     

4      243626-004                      331.24  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:06  GS 186                     

5      243627-001                      321.01  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:17  GS 186                     

6      243627-002                      331.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:20  GS 186                     

7      243627-003                      329.41  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:23  GS 186                     

8      243627-004                      340.35  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:26  GS 186                     

9      243627-005                      312.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:33  GS 186                     

10     243627-006                      314.34  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:38  GS 186                     

11     243627-007                      305.69  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:42  GS 186                     

12     243627-008                      325.46  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:46  GS 186                     

13     243627-009                      325.96  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:51  GS 186                     

14     243627-010                      310.59  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 14:56  GS 186                     

15     243627-011                      318.12  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:00  GS 186                     

16     243627-012                      312.19  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 15:05  GS 186                     

17     243628-001                      309.24  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:17  GS 186                     

18     243628-002                      333.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:25  GS 186                     

19     243628-003                      329.34  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:31  GS 186                     

20     243628-004                      319.09  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:35  GS 186                     

21     243628-005                      282.62  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:39  GS 186                     

22     243628-006                      320.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

23     243628-007                      325.66  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:47  GS 186                     

24     243628-008                      329.15  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 09:51  GS 186                     

25     243497-001                      345.32  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:13  GS 186                     

26     243497-002                      331.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:17  GS 186                     

27     243497-003                      360.9   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:21  GS 186                     

28     243497-004                      330.83  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:25  GS 186                     

29     243497-005                      328.29  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:28  GS 186                     

30     243497-006                      325.49  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:32  GS 186                     

31     243497-007                      321.02  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:36  GS 186                     

32     243498-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  GS 186                     

32     243838-001                      300.46  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:40  RA226     alias:243498-001 

33     243498-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  GS 186                     

33     243838-002                      312.55  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:48  RA226     alias:243498-002 

34     243498-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  GS 186                     

34     243838-003                      324.63  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:54  RA226     alias:243498-003 

35     243498-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  GS 186                     

35     243838-004                      343.58  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 10:58  RA226     alias:243498-004 

36     243498-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     243838-005                      330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:243498-005 

37     243498-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  GS 186                     

37     243838-006                      319.48  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:20  RA226     alias:243498-006 

38     243498-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  GS 186                     

38     243838-007                      344.3   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:24  RA226     alias:243498-007 

39     243498-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  GS 186                     

39     243838-008                      318.79  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:28  RA226     alias:243498-008 

40     243498-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  GS 186                     

40     243838-009                      310.23  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:32  RA226     alias:243498-009 
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

41     243498-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  GS 186                     

41     243838-010                      302.35  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:27  RA226     alias:243498-010 

42     243498-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  GS 186                     

42     243838-011                      319.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:32  RA226     alias:243498-011 

43     243498-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  GS 186                     

43     243838-012                      329.25  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:36  RA226     alias:243498-012 

44     243499-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  GS 186                     

44     243839-001                      306.85  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:40  RA226     alias:243499-001 

45     243499-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  GS 186                     

45     243839-002                      301.2   11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:46  RA226     alias:243499-002 

46     243499-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  GS 186                     

46     243839-003                      333.52  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:47  RA226     alias:243499-003 

47     243499-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  GS 186                     

47     243839-004                      321.87  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:51  RA226     alias:243499-004 

48     243499-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  GS 186                     

48     243839-005                      305.13  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:56  RA226     alias:243499-005 

49     243499-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  GS 186                     

49     243839-006                      315.36  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 12:59  RA226     alias:243499-006 

QC1    QC679592    BLANK               308.56  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:07  GS 186                     

QC2    QC679593    LCS                 305.74  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:06  GS 186                     

2      QC679594    SDUP of 243626-002  327.49  11-MAR-2013 15:55  12-MAR-2013 15:32  13-MAR-2013 13:57  GS 186                     

36     QC679595    SDUP of 243498-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  GS 186                     

36     QC680371    SDUP of 243838-005  330.68  11-MAR-2013 15:55  12-MAR-2013 15:32  14-MAR-2013 11:04  RA226     alias:QC679595   
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Standards
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609J: 

SDG# 

243840 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• • 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 
Enclosure 11 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609JCov_HPSCTO12.wpd 
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LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

s~ 

Andrew Kong 
Project Manager/Chemist 

29609JCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609JCov _HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

07-Mar-2013 12-PCT-312-027 243840-001 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-028 243840-002 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-029 243840-003 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-030 243840-004 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-031 243840-005 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-031DUP QC680372DUP DUP GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-032 243840-006 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-033 243840-007 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-034 243840-008 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-035 243840-009 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-036 243840-010 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-037 243840-011 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-038 243840-012 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29609JCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243840 

EDD Filename: 243840 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609JCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29609JCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243840 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609JCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609J35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

March 7, 2013 

May 10, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243840 

Sample Identification 

12-PCT-312-027 
12-PCT-312-028 
12-PCT-312-029 
12-PCT-312-030 
12-PCT-312-031 
12-PCT-312-032 
12-PCT-312-033 
12-PCT-312-034 
12-PCT-312-035 
12-PCT-312-036 
12-PCT-312-037 
12-PCT-312-038 
12-PCT-312-031 DUP 

V:\LOGIN\FW TTECIHUNTERS POINT\29609J35_FW4.DOC 1 



Introduction 

This data review covers 13 soil samples listed on the cover sheet. The analyses were 
per DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609J35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Potassium-40 0.300 pCi/g All samples in SDG 243840 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609J35_FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

I Sample I Isotope I QAPP MDA 

12-PCT-312-027 Cobalt-60 0.03 pCi/g 

12-PCT-312-030 Uranium-235 0.18 pCi/g 

12-PCT-312-034 Uranium-235 0.18pCi/g 

12-PCT-312-036 Europium-154 0.2 pCi/g 
Uranium-235 0.18 pCi/g 

12-PCT-312-038 Uranium-235 0.18 pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

I Laborato!)'. MDA 

0.0375 pCi/g 

0.182 pCi/g 

0.216 pCi/g 

0.218 pCi/g 
0.191 pCi/g 

0.208 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609J35_FW4.DOC 4 
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Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243840 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243840 

No Sample Data Qualified in this SDG 

V:ILOGINIFW TTEC\HUNTERS POINT\29609J35_FW4.DOC 5 



LDC #: 29609J35 

SDG #: 243840 
VALIDATION COMPLETENESS WORKSHEET 

Level IV 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: Slo/t3 
Page:~of_L 

Reviewer: c:2, 

2nd Reviewer: 12 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Acea I I Cammeots 

I. Technical holdina times A Sampling dates: ~ /7 / \~ 
A ./' 

II. Initial calibration 

Ill. Calibration verification ,A 

IV. Blanks 1,1w 
V. Matrix soike/Matrix soike duolicates ;J /\fa.-+ .e o U\r€._a 

VI. Duolicates A- Q.£) 

VII. Laboratory control samples A LCS 
VIII. Minimum detectable activity (MDA) '5v/ 
IX. Samele result verification 

X. Overall assessment of data 

XI. Field duolicates 

YII ~•-OJ LO-~!,-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· ~ \ 
. -~rl', 

1 12-PCT-312-027 11 

2 12-PCT-312-028 12 

3 12-PCT-312-029 13 

4 12-PCT-312-030 14 

5 12-PCT-312-031 15 

6 12-PCT-312-032 16 

7 12-PCT-312-033 17 

8 12-PCT-312-034 18 

9 12-PCT-312-035 19 

10 12-PCT-312-036 20 

,A 
,A 
N 
Al 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

12-PCT-312-037 21 

12-PCT-312-038 22 

12-PCT-312-031 DUP 23 

24 

25 

26 

27 

28 

29 

30 

v 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29609J35W.wpd 
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rc}\ l \C(JL-l;j)C... 
LDC#:.______ ~ VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method S~c~ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdina times were met. ~ 
II. Calibration 

Were all instruments and detectors calibration as reauired? / 

Were NIST traceable standards used for all calibrations? 
/h 

Was the check source identified by activitv and radionuclide? / 

Were check sources including background counts analyzed at the requiried 
v 

freauency and within laboratorv control limits? 
/ 

Ill. Blanks 

Were blank analyses performed as reauired? / 
Were any activities detected in the blanks greater than the minimum detectable / activity (MDA)? If yes, please see the Blanks validation comPleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate / which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

Were the MS percent recoveries (¾R) within the QC limits? If the sample / concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? / , 

/ 
Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? / 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) / within the 75-125% 

VI. Sample Chemical/Carrier Recoverv 

Was a tracer/carrier added to each samole? 
,,,--

Were tracer/carrier recoveries within the QC limits? I 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ✓ 

Were the performance evaluation /PE) samPles within the acceotance limits? i 
VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / 
apolicable to level IV validation? / 

Were the Minimum Detectable Activities /MDA\ < RL? 
7 

RAD-EPA. IV version 1. 0 

Page:~of2._ 
Reviewer: e,Q__ 

2nd R evi ewer: \r---:::::::: 

Findinqs/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,,,.,,---

X. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. /7 

XI. Field blanks 

/ ---Field blanks were identified in this SDG. v 
Tarqet analytes were detected in the field blanks. 

/ 

RAD-EPA. IV version 1. 0 

·7 L
Page:_½_ f 

Reviewer: c,(C" 
2nd Reviewer: \ ./ • 

Findings/Comments 



LDC #: 29609J35 

METHOD: Radiochemistry, Method See Cover 

C one. units: c·, D' 1ra 

I Isotope II Blank ID I Blank 

lal (;~,1 
Action Limit 

No Qualifiers 

K-40 0.300 1.5 

VALIDATION FINDINGS WORKSHEET 
Blanks 

A . t d S ssoc1a e amp es: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609J35.wpd 
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Reviewer:°'=-= 
2nd Reviewer: t~ 



LDC #: 29609J35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

1 Co-60 
4 U-235 
8 U-235 
10 Eu-154 

U-235 
12 U-235 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA(pCl/g) 

0.03 0.0375 
0.18 0.182 

0.18 0.216 

0.2 0.218 

0.18 0.191 

0.18 0.208 

Text 

~ 

Page\_J_ 

Reviewer:-"-0<2___._~-
2nd Reviewer: u---

Qualifications 

Comments:. ___________________________________________________ _ 

29609J35MDA.wpd 



LDC#:cA~~5 

METHOD: Radiochemistry (Method: Se.Je ___ CdvVl.--

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \. of_\_ 

Reviewer~ 
2nd Reviewer: c..= 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-DI x 100 
(S+D)/2 
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Where, S = Original sample activity 
D = Duplicate sample activity 
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Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for _______ o___,_s""'-----t_D ..... (J _____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E x SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243840
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-312-027       243840-001
12-PCT-312-028       243840-002
12-PCT-312-029       243840-003
12-PCT-312-030       243840-004
12-PCT-312-031       243840-005
12-PCT-312-032       243840-006
12-PCT-312-033       243840-007
12-PCT-312-034       243840-008
12-PCT-312-035       243840-009
12-PCT-312-036       243840-010
12-PCT-312-037       243840-011
12-PCT-312-038       243840-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/17/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243840
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/18/13
Samples Received:         03/07/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/18/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243840-011 was analysed with < 300 grams in the can.

MDA above Project MDA was observed for cobalt-60 in 243840-001; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for uranium-235 in a number of samples;
this analyte was not indicated on the COC as a radionuclide of concern,
therefore corrective action is not required, and affected data was qualified
with "b".

MDA above Project MDA was observed for europium-154 in 243840-010; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0
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r■:;;:1 TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 Chain-of-Custody Record TS 00416 
San Diego, CA 92101 ~ f 3\B\lo 

Project Name PO Number G s A LABORATORY NAME 

Parcel C Trench Survey N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A Sampler Name Airbill Number s LABORATORY ID (p}O 3 -Or-f 3 t 2e,.1....a,-•J,~ N/A p ,3'?~:;59.3' -

Project Contact ~ Project Contact Phone E 
Rick Weingarz 415-615-2733 C l~?'f 38'f0 .. /1.)f:R.OWllf 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A I I I COMMENTS LOCATION 
T 

42-PCT-312--027 3/7/2013 /03) 1 2 S1 ~ □ □ 
12-PCT-312-028 3/7/2013 /1J1,;tc-t 1 2 S1 ~ □ □ 
12-PCT-312-029 3/7/2013 /65c,. 1 2 S1 ~ □ □ 
12-PCT-312--030 3/7/2013 llDt 1 2 S1 ~ □ □ 
12-PCT-312-031 3/7/2013 I 1(1../ 1 2 S1 ~ □ □ 

'b~. L::7 
--- I 

12-PCT-312-032 3/7/2013 fl~ 
1 2 S1 ~ □ □ 

12-PCT-312-033 3/7/2013 u ,-4, 1 2 S1 ~ □ □ 
12-PCT~312--034 3/7/2013 119 1 2 S1 ~ □ □ 
12-PCT-312-035 3/7/2013 I l3'1 1 2 S1 ~ □ □ 
1~-PCH12-036 3/7/2013 /~L/3 1 2 S1 ~ n □ 
12-PCT-312--037 3/7/2013 I !J -<":J.. 1 2 S1 ~ □ □ 
12-PCT-312-038 3/7/2013 /3tD 1 2 S1 ~ □ □ 

Dati 

Time Company 

SAMPLE co~rrl:oN l!PON m:ti;1rr(Foa LA~ORATORY) 
1-----,.---------1----i-------------1 TlCMPERATVRt: . S,\MPLEC:ONDITlON: . Compan; Time Company 

elinquished by: (signature) Date Received by: (signature) 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-027                Received:        03/07/13                      
Lab ID:          243840-001                    Prepared:        03/11/13 12:37                
Matrix:          Soil                          Analyzed:        04/15/13 13:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:35                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0587 U       0.162          0.130             0.9     
Bismuth-212                           0.410          0.350          0.245                     
Bismuth-214                           0.433          0.0865         0.0410                    
Cesium-137                            0.0258         0.0266         0.0194            0.07    
Cobalt-60                             0 U b          0.0105         0.0375            0.03    
Europium-152                          0.0412 U       0.0473         0.0466            0.1     
Europium-154                         -0.0695 U       0.216          0.171             0.2     
Lead-212                              0.350          0.0637         0.0346                    
Lead-214                              0.530          0.0844         0.0382                    
Potassium-40                         15.3            1.27           0.353                     
Protactinium-234                     -0.0542 U       0.122          0.0981                    
Radium-226 (By Bismuth-214)           0.433          0.0865         0.0410            0.2     
Thallium-208                          0.108          0.0383         0.0189                    
Thorium-232 (By Actinium-228)         0.325          0.106          0.0631            0.9     
Thorium-234                           0.792 U        0.637          0.947                     
Uranium-235                           0.187          0.147          0.110             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-028                Received:        03/07/13                      
Lab ID:          243840-002                    Prepared:        03/11/13 12:42                
Matrix:          Soil                          Analyzed:        04/15/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00242 U       0.155          0.128            0.9     
Bismuth-212                           0.429           0.362          0.252                    
Bismuth-214                           0.501           0.0957         0.0373                   
Cesium-137                            0.00585 U       0.0221         0.0175           0.07    
Cobalt-60                             0 U             0.0113         0.0206           0.03    
Europium-152                          0.00696 U       0.0464         0.0501           0.1     
Europium-154                         -0.00249 U       0.0110         0.167            0.2     
Lead-212                              0.478           0.0775         0.0397                   
Lead-214                              0.533           0.0875         0.0463                   
Potassium-40                         11.9             1.10           0.159                    
Protactinium-234                      0.0199 U        0.111          0.0703                   
Radium-226 (By Bismuth-214)           0.501           0.0957         0.0373           0.2     
Thallium-208                          0.177           0.0495         0.0229                   
Thorium-232 (By Actinium-228)         0.464           0.121          0.0656           0.9     
Thorium-234                           0.722 U         0.633          0.973                    
Uranium-235                           0.0425 U        0.0412         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-029                Received:        03/07/13                      
Lab ID:          243840-003                    Prepared:        03/11/13 13:15                
Matrix:          Soil                          Analyzed:        04/15/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:56                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0344 U        0.179          0.146             0.9     
Bismuth-212                          1.71            0.539          0.211                     
Bismuth-214                          0.800           0.123          0.0490                    
Cesium-137                           0.00445 U       0.0319         0.0259            0.07    
Cobalt-60                            0.00495 U       0.0108         0.0173            0.03    
Europium-152                         0.00504 U       0.00828        0.0701            0.1     
Europium-154                         0.00670 U       0.0144         0.177             0.2     
Lead-212                             0.867           0.0983         0.0464                    
Lead-214                             0.842           0.109          0.0531                    
Potassium-40                         6.24            0.853          0.291                     
Protactinium-234                     0.0298 U        0.0424         0.104                     
Radium-226 (By Bismuth-214)          0.800           0.123          0.0490            0.2     
Thallium-208                         0.256           0.0525         0.0231                    
Thorium-232 (By Actinium-228)        1.11            0.191          0.0490            0.9     
Thorium-234                          1.35            0.751          1.21                      
Uranium-235                          0.137 U         0.190          0.150             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-030                Received:        03/07/13                      
Lab ID:          243840-004                    Prepared:        03/11/13 13:21                
Matrix:          Soil                          Analyzed:        04/15/13 09:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0585 U         0.190          0.154             0.9    
Bismuth-212                          1.19             0.512          0.244                    
Bismuth-214                          0.848            0.126          0.0490                   
Cesium-137                          -0.000336 U       0.0322         0.0265            0.07   
Cobalt-60                           -0.0112 U         0.0347         0.0273            0.03   
Europium-152                         0.0628 U         0.0682         0.0682            0.1    
Europium-154                         0 U              0.132          0.155             0.2    
Lead-212                             1.12             0.105          0.0461                   
Lead-214                             1.02             0.123          0.0571                   
Potassium-40                         9.66             0.990          0.142                    
Protactinium-234                     0.0541 U         0.112          0.108                    
Radium-226 (By Bismuth-214)          0.848            0.126          0.0490            0.2    
Thallium-208                         0.428            0.0619         0.0208                   
Thorium-232 (By Actinium-228)        1.29             0.200          0.0640            0.9    
Thorium-234                          0.895 U          0.600          1.36                     
Uranium-235                          0.112 U b        0.0452         0.182             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Received:        03/07/13                      
Lab ID:          243840-005                    Prepared:        03/11/13 13:27                
Matrix:          Soil                          Analyzed:        04/15/13 09:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0476 U         0.151          0.121             0.9    
Bismuth-212                          0.384            0.374          0.267                    
Bismuth-214                          0.471            0.0927         0.0403                   
Cesium-137                           0.00349 U        0.0248         0.0200            0.07   
Cobalt-60                           -0.000612 U       0.0267         0.0219            0.03   
Europium-152                         0.0181 U         0.0551         0.0586            0.1    
Europium-154                         0.0169 U         0.0564         0.146             0.2    
Lead-212                             0.481            0.0775         0.0385                   
Lead-214                             0.651            0.102          0.0409                   
Potassium-40                         9.22             0.987          0.269                    
Protactinium-234                     0.00266 U        0.00682        0.0911                   
Radium-226 (By Bismuth-214)          0.471            0.0927         0.0403            0.2    
Thallium-208                         0.183            0.0444         0.0182                   
Thorium-232 (By Actinium-228)        0.519            0.116          0.0569            0.9    
Thorium-234                          0.0958 U         1.18           0.963                    
Uranium-235                          0.0569 U         0.0428         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-032                Received:        03/07/13                      
Lab ID:          243840-006                    Prepared:        03/11/13 13:33                
Matrix:          Soil                          Analyzed:        04/15/13 11:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:20                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00682 U       0.181          0.148             0.9     
Bismuth-212                          0.435           0.398          0.276                     
Bismuth-214                          0.438           0.0946         0.0426                    
Cesium-137                           0.00461 U       0.0231         0.0184            0.07    
Cobalt-60                            0.00279 U       0.0252         0.0203            0.03    
Europium-152                         0.00832 U       0.0443         0.0682            0.1     
Europium-154                         0.00317 U       0.0581         0.162             0.2     
Lead-212                             0.464           0.0731         0.0355                    
Lead-214                             0.594           0.0985         0.0421                    
Potassium-40                         9.52            1.07           0.333                     
Protactinium-234                     0.0113 U        0.0177         0.101                     
Radium-226 (By Bismuth-214)          0.438           0.0946         0.0426            0.2     
Thallium-208                         0.188           0.0515         0.0233                    
Thorium-232 (By Actinium-228)        0.559           0.127          0.0650            0.9     
Thorium-234                          0.893 U         1.41           1.11                      
Uranium-235                          0.0485 U        0.0363         0.136             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-033                Received:        03/07/13                      
Lab ID:          243840-007                    Prepared:        03/11/13 14:44                
Matrix:          Soil                          Analyzed:        04/15/13 10:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00269 U       0.157          0.129            0.9     
Bismuth-212                           0.549           0.438          0.268                    
Bismuth-214                           0.447           0.0955         0.0422                   
Cesium-137                            0 U             0.0220         0.0268           0.07    
Cobalt-60                             0.0148          0.0176         0.0145           0.03    
Europium-152                          0.0540          0.0507         0.0455           0.1     
Europium-154                          0.00395 U       0.0491         0.167            0.2     
Lead-212                              0.533           0.0777         0.0366                   
Lead-214                              0.544           0.0859         0.0406                   
Potassium-40                          7.19            0.876          0.105                    
Protactinium-234                     -0.00477 U       0.0119         0.100                    
Radium-226 (By Bismuth-214)           0.447           0.0955         0.0422           0.2     
Thallium-208                          0.229           0.0482         0.0190                   
Thorium-232 (By Actinium-228)         0.757           0.128          0.0557           0.9     
Thorium-234                           0.872 U         0.714          1.10                     
Uranium-235                           0.0488 U        0.0409         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-034                Received:        03/07/13                      
Lab ID:          243840-008                    Prepared:        03/11/13 14:49                
Matrix:          Soil                          Analyzed:        04/15/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0330 U        0.236          0.193            0.9     
Bismuth-212                           1.88            0.624          0.289                    
Bismuth-214                           1.21            0.141          0.0479                   
Cesium-137                            0.00648 U       0.0355         0.0287           0.07    
Cobalt-60                             0.00490 U       0.0105         0.0244           0.03    
Europium-152                          0.0555 U        0.0571         0.0785           0.1     
Europium-154                          0.0246 U        0.0611         0.164            0.2     
Lead-212                              1.44            0.119          0.0508                   
Lead-214                              1.23            0.140          0.0528                   
Potassium-40                          8.10            0.925          0.276                    
Protactinium-234                      0.0109 U        0.0381         0.133                    
Radium-226 (By Bismuth-214)           1.21            0.141          0.0479           0.2     
Thallium-208                          0.446           0.0624         0.0236                   
Thorium-232 (By Actinium-228)         1.45            0.173          0.0852           0.9     
Thorium-234                           1.08 U          1.88           1.51                     
Uranium-235                           0.120 U b       0.0427         0.216            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-035                Received:        03/07/13                      
Lab ID:          243840-009                    Prepared:        03/11/13 14:54                
Matrix:          Soil                          Analyzed:        04/12/13 16:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0941 U        0.191          0.152            0.9     
Bismuth-212                           0.594           0.474          0.271                    
Bismuth-214                           0.570           0.106          0.0466                   
Cesium-137                            0.00733 U       0.0223         0.0175           0.07    
Cobalt-60                             0 U             0.0260         0.0214           0.03    
Europium-152                          0.00923 U       0.0438         0.0551           0.1     
Europium-154                         -0.0669 U        0.206          0.162            0.2     
Lead-212                              0.552           0.0789         0.0385                   
Lead-214                              0.699           0.106          0.0549                   
Potassium-40                          9.26            1.02           0.306                    
Protactinium-234                      0.00821 U       0.0149         0.111                    
Radium-226 (By Bismuth-214)           0.570           0.106          0.0466           0.2     
Thallium-208                          0.231           0.0452         0.0156                   
Thorium-232 (By Actinium-228)         0.779           0.175          0.0611           0.9     
Thorium-234                           1.27            1.58           1.24                     
Uranium-235                           0.207           0.184          0.140            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-036                Received:        03/07/13                      
Lab ID:          243840-010                    Prepared:        03/11/13 14:59                
Matrix:          Soil                          Analyzed:        04/12/13 14:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 12:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0913 U         0.235          0.190             0.9    
Bismuth-212                          0.990            0.483          0.314                    
Bismuth-214                          0.991            0.128          0.0508                   
Cesium-137                          -0.00901 U        0.0327         0.0262            0.07   
Cobalt-60                           -0.00711 U        0.0349         0.0279            0.03   
Europium-152                         0.209            0.120          0.0663            0.1    
Europium-154                        -0.0968 U b       0.274          0.218             0.2    
Lead-212                             1.26             0.117          0.0540                   
Lead-214                             1.23             0.131          0.0535                   
Potassium-40                         9.42             0.979          0.261                    
Protactinium-234                    -0.0706 U         0.150          0.121                    
Radium-226 (By Bismuth-214)          0.991            0.128          0.0508            0.2    
Thallium-208                         0.463            0.0668         0.0261                   
Thorium-232 (By Actinium-228)        1.57             0.178          0.0796            0.9    
Thorium-234                          0.498 U          0.615          1.51                     
Uranium-235                          0.139 U b        0.0558         0.191             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-037                Received:        03/07/13                      
Lab ID:          243840-011                    Prepared:        03/11/13 15:11                
Matrix:          Soil                          Analyzed:        04/16/13 15:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   278 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 12:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.105 U          0.219          0.175             0.9    
Bismuth-212                          0.889            0.448          0.210                    
Bismuth-214                          0.783            0.118          0.0430                   
Cesium-137                           0.000111 U       0.0277         0.0228            0.07   
Cobalt-60                            0.00174 U        0.0269         0.0218            0.03   
Europium-152                         0.0254 U         0.0557         0.0573            0.1    
Europium-154                        -0.0314 U         0.207          0.167             0.2    
Lead-212                             0.904            0.101          0.0442                   
Lead-214                             0.899            0.139          0.0593                   
Potassium-40                         5.02             0.879          0.362                    
Protactinium-234                    -0.00884 U        0.0191         0.112                    
Radium-226 (By Bismuth-214)          0.783            0.118          0.0430            0.2    
Thallium-208                         0.340            0.0577         0.0205                   
Thorium-232 (By Actinium-228)        0.995            0.194          0.0558            0.9    
Thorium-234                          0.524 U          0.654          1.35                     
Uranium-235                          0.161            0.199          0.157             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-038                Received:        03/07/13                      
Lab ID:          243840-012                    Prepared:        03/11/13 15:11                
Matrix:          Soil                          Analyzed:        04/16/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.131 U          0.197          0.156             0.9    
Bismuth-212                          1.34             0.524          0.247                    
Bismuth-214                          0.916            0.132          0.0509                   
Cesium-137                           0.0217 U         0.0298         0.0225            0.07   
Cobalt-60                            0.00587 U        0.0232         0.0233            0.03   
Europium-152                         0.108            0.0608         0.0603            0.1    
Europium-154                         0.0436 U         0.185          0.147             0.2    
Lead-212                             1.06             0.107          0.0507                   
Lead-214                             1.07             0.134          0.0560                   
Potassium-40                        12.4              1.14           0.285                    
Protactinium-234                     0.00372 U        0.151          0.124                    
Radium-226 (By Bismuth-214)          0.916            0.132          0.0509            0.2    
Thallium-208                         0.362            0.0599         0.0224                   
Thorium-232 (By Actinium-228)        1.27             0.164          0.0522            0.9    
Thorium-234                          1.08 U           1.83           1.46                     
Uranium-235                          0.0447 U b       0.0463         0.208             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/11/13 12:22                
Lab ID:          QC679326                      Analyzed:        04/10/13 13:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0141 U         0.0765         0.0615            0.9     
Bismuth-212                          0.0350 U         0.207          0.164                     
Bismuth-214                          0.0178 U         0.0387         0.0316                    
Cesium-137                           0.00523 U        0.0178         0.0138            0.07    
Cobalt-60                            0.000719 U       0.00842        0.00553           0.03    
Europium-152                         0.00861 U        0.0161         0.0319            0.1     
Europium-154                         0 U              0.106          0.101             0.2     
Lead-212                             0.00705 U        0.0232         0.0192                    
Lead-214                             0.00634 U        0.0314         0.0292                    
Potassium-40                         0.300            0.208          0.0986                    
Protactinium-234                     0.0283 U         0.0530         0.0529                    
Radium-226 (By Bismuth-214)          0.0178 U         0.0387         0.0316            0.2     
Thallium-208                         0.0108 U         0.0243         0.0156                    
Thorium-232 (By Actinium-228)       -0.0142 U         0.0825         0.0660            0.9     
Thorium-234                          0.00721 U        0.0936         0.487                     
Uranium-235                          0.00343 U        0.0167         0.0674            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/11/13 12:26                
Type:            LCS                           Analyzed:        04/10/13 09:04                
Lab ID:          QC679327                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   325 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.391     87.7   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Sampled:         03/07/13 11:14                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243840-005                    Prepared:        03/11/13 13:27                
Lab ID:          QC680372                      Analyzed:        04/15/13 10:59                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result      MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                     -0.0476 U       0.151         0.121 U       0.167       0.130           0.9    NC   40  NC    1   

Bismuth-212                        0.384          0.375         0.291         0.449       0.257                  27.6 40  0.113 1   

Bismuth-214                        0.471          0.0951        0.496         0.0956      0.0358                 5.30 40  0.134 1   

Cesium-137                         0.00349 U      0.0248       -0.00103 U     0.0287      0.0236          0.07   NC   40  NC    1   

Cobalt-60                         -0.000612 U     0.0267       -0.00116 U     0.0273      0.0223          0.03   NC   40  NC    1   

Europium-152                       0.0181 U       0.0552       -0.00132 U     0.0118      0.0593          0.1    NC   40  NC    1   

Europium-154                       0.0169 U       0.0564        0.0213 U      0.0634      0.160           0.2    NC   40  NC    1   

Lead-212                           0.481          0.0871        0.433         0.0807      0.0359                 10.5 40  0.285 1   

Lead-214                           0.651          0.108         0.555         0.105       0.0464                 15.8 40  0.447 1   

Potassium-40                       9.22           1.09          9.75          1.17        0.329                  5.57 40  0.234 1   

Protactinium-234                   0.00266 U      0.00686       0.0305 U      0.109       0.0877                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.471          0.0951        0.496         0.0956      0.0358          0.2    5.30 40  0.134 1   

Thallium-208                       0.183          0.0459        0.165         0.0456      0.0187                 10.0 40  0.190 1   

Thorium-232 (By Actinium-228)      0.519          0.122         0.489         0.120       0.0723          0.9    6.07 40  0.126 1   

Thorium-234                        0.0958 U       1.18          1.52          1.25        0.930                  NC   40  NC    1   

Uranium-235                        0.0569 U       0.0430        0.0517 U      0.0374      0.128           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Sampled:         03/07/13 13:21                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243841-002                    Prepared:        03/12/13 09:50                
Lab ID:          QC680373                      Analyzed:        04/15/13 09:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0667 U       0.172       -0.0534 U       0.186       0.151           0.9    NC   40  NC     1   

Bismuth-212                       0.437          0.437        0.819          0.381       0.201                  60.8 40  0.467  1   

Bismuth-214                       0.605          0.111        0.544          0.104       0.0412                 10.6 40  0.282  1   

Cesium-137                        0.000544 U     0.0275       0.00869 U      0.0261      0.0206          0.07   NC   40  NC     1   

Cobalt-60                         0.00423 U      0.0169      -0.000205 U     0.0286      0.0235          0.03   NC   40  NC     1   

Europium-152                      0.0372 U       0.0559       0.0532 U       0.0763      0.0591          0.1    NC   40  NC     1   

Europium-154                      0.0322 U       0.0539      -0.0978 U       0.246       0.193           0.2    NC   40  NC     1   

Lead-212                          0.616          0.0992       0.540          0.0982      0.0465                 13.1 40  0.383  1   

Lead-214                          0.656          0.117        0.676          0.110       0.0443                 2.93 40  0.0860 1   

Potassium-40                     11.9            1.23        12.1            1.22        0.0541                 1.61 40  0.0786 1   

Protactinium-234                 -0.00616 U      0.0168      -0.0414 U       0.128       0.103                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.605          0.111        0.544          0.104       0.0412          0.2    10.6 40  0.282  1   

Thallium-208                      0.207          0.0429       0.214          0.0465      0.0160                 3.16 40  0.0744 1   

Thorium-232 (By Actinium-228)     0.672          0.143        0.694          0.133       0.0613          0.9    3.20 40  0.0793 1   

Thorium-234                       0.675 U        0.588        0.553 U        0.450       1.08                   NC   40  NC     1   

Uranium-235                       0.166          0.184        0.0667 U       0.0373      0.157           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 07:27:48

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0105 +0.250100*Channel -1.85305e-008*Channel**2

FWHM (ch) =   3.1802 +0.001037*Channel -3.30874e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.79 -0.01%      0.91     0.92   -0.69%
978.26      244.70   244.66  0.02%      1.05     1.04    0.90%

1376.78      344.28   344.31 -0.01%      1.14     1.14    0.63%
3115.17      778.90   778.93 -0.00%      1.47     1.52   -3.40%
3855.70      964.08   964.04  0.00%      1.72     1.67    2.75%
5632.14     1408.01  1408.02 -0.00%      1.98     1.99   -0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:40:34

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1225 +0.250237*Channel -4.93644e-008*Channel**2

FWHM (ch) =   3.1127 +0.001064*Channel -6.00597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.89 -0.09%      0.90     0.90   -0.73%
977.37      244.70   244.65  0.02%      1.04     1.02    1.40%

1375.17      344.28   344.15  0.04%      1.12     1.12   -0.08%
3114.50      778.90   779.01 -0.01%      1.42     1.46   -2.68%
3855.06      964.08   964.07  0.00%      1.62     1.58    2.30%
5632.42     1408.01  1408.00  0.00%      1.79     1.80   -0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 08:19:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0096 +0.250288*Channel -5.12156e-008*Channel**2

FWHM (ch) =   2.9756 +0.001168*Channel -6.74657e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.89 -0.09%      0.87     0.88   -1.29%
977.61      244.70   244.64  0.02%      1.02     1.01    0.41%

1375.38      344.28   344.15  0.04%      1.12     1.11    0.90%
3114.35      778.90   779.00 -0.01%      1.51     1.49    1.11%
3854.88      964.08   964.08  0.00%      1.59     1.62   -1.67%
5631.96     1408.01  1407.99  0.00%      1.86     1.85    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/16/2013  Time: 07:24:11

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0366 +0.250310*Channel -5.24983e-008*Channel**2

FWHM (ch) =   2.8627 +0.001279*Channel -8.77267e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.88     0.87    1.10%
977.75      244.70   244.65  0.02%      1.00     1.01   -0.52%

1375.46      344.28   344.16  0.04%      1.11     1.11   -0.59%
3114.29      778.90   778.99 -0.01%      1.48     1.50   -1.01%
3854.78      964.08   964.07  0.00%      1.64     1.62    1.38%
5631.80     1408.01  1408.00  0.00%      1.81     1.82   -0.31%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

28 of 381



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 07:16:58
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:29:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.80      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 08:08:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130416001_QCAsLeft                                                        
Acquired: 4/16/2013 07:13:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.82      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130415002_BG                                                              
Acquired: 4/15/2013 08:08:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130412002_BG                                                              
Acquired: 4/12/2013 08:04:30
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130415002_BG                                                              
Acquired: 4/15/2013 08:20:26
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130416002_BG                                                              
Acquired: 4/16/2013 07:30:54
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

39 of 381



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503151636

Instrument : HPGE01                           Begun : 04/15/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130415_001  RCCV    QUALITY CONTROL CHEC               04/15/13 07:16 1.0 1          
002  1_20130415_002  RIB     BACKGROUND CONTAMINA               04/15/13 08:08 1.0            
003  1_20130415_003  SDUP    QC680373             Soil   196194 04/15/13 09:01 1.0            
004  1_20130415_004  SAMPLE  243840-004           Soil   196194 04/15/13 09:48 1.0            
005  1_20130415_005  SAMPLE  243840-007           Soil   196194 04/15/13 10:57 1.0            
006  1_20130415_006  SAMPLE  243841-006           Soil   196194 04/15/13 11:55 1.0            
007  1_20130415_007  SAMPLE  243840-002           Soil   196194 04/15/13 13:09 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513147329

Instrument : HPGE02                           Begun : 04/12/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130412_001  RCCV    QUALITY CONTROL CHEC               04/12/13 07:29 1.0 1          
002  2_20130412_002  RIB     BACKGROUND CONTAMINA               04/12/13 08:04 1.0            
003  2_20130412_003  SAMPLE  243754-001           Soil   196120 04/12/13 08:16 1.0            
004  2_20130412_004  SAMPLE  243754-002           Soil   196120 04/12/13 09:20 1.0            
005  2_20130412_005  SAMPLE  243754-004           Soil   196120 04/12/13 10:13 1.0            
006  2_20130412_006  SAMPLE  243840-010           Soil   196194 04/12/13 14:23 1.0            
007  2_20130412_007  SAMPLE  243840-009           Soil   196194 04/12/13 16:42 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513151688

Instrument : HPGE02                           Begun : 04/15/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130415_001     RCCV       QUALITY CONTROL CHEC                          04/15/13 08:08    1.0    1                     

002     2_20130415_002     RIB        BACKGROUND CONTAMINA                          04/15/13 08:20    1.0                          

003     2_20130415_003     MSS        243840-005               Soil       196194    04/15/13 09:02    1.0                          

004     2_20130415_004     SAMPLE     243840-008               Soil       196194    04/15/13 09:49    1.0                          

005     2_20130415_005     SDUP       QC680372                 Soil       196194    04/15/13 10:59    1.0                          

006     2_20130415_006     SAMPLE     243840-006               Soil       196194    04/15/13 11:56    1.0                          

007     2_20130415_007     SAMPLE     243840-003               Soil       196194    04/15/13 13:09    1.0                          

008     2_20130415_008     SAMPLE     243840-001               Soil       196194    04/15/13 13:59    1.0                          

009     2_20130415_009     MSS        243841-002               Soil       196194    04/15/13 15:00    1.0                          

010     2_20130415_010     SAMPLE     243841-005               Soil       196194    04/15/13 16:03    1.0                 MASS-    

011     2_20130415_011     SAMPLE     243841-004               Soil       196194    04/15/13 16:50    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513153073

Instrument : HPGE02                           Begun : 04/16/13 07:13             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130416_001     RCCV       QUALITY CONTROL CHEC                          04/16/13 07:13    1.0    1                     

002     2_20130416_002     RIB        BACKGROUND CONTAMINA                          04/16/13 07:30    1.0                          

003     2_20130416_003     SAMPLE     243841-003               Soil       196194    04/16/13 08:43    1.0                          

004     2_20130416_004     SAMPLE     243841-001               Soil       196194    04/16/13 13:04    1.0                          

005     2_20130416_005     SAMPLE     243840-012               Soil       196194    04/16/13 14:30    1.0                          

006     2_20130416_006     SAMPLE     243840-011               Soil       196194    04/16/13 15:50    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-APR-2013 19:16

Batch Number : 196194                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-MAR-2013 15:17              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243598-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  GS 186                     

1      243840-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  RA226     alias:243598-001 

2      243598-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  GS 186                     

2      243840-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  RA226     alias:243598-002 

3      243598-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  GS 186                     

3      243840-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  RA226     alias:243598-003 

4      243598-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  GS 186                     

4      243840-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  RA226     alias:243598-004 

5      243598-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

5      243840-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:243598-005 

6      243598-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  GS 186                     

6      243840-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  RA226     alias:243598-006 

7      243598-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  GS 186                     

7      243840-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  RA226     alias:243598-007 

8      243598-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  GS 186                     

8      243840-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  RA226     alias:243598-008 

9      243598-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  GS 186                     

9      243840-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  RA226     alias:243598-009 

10     243598-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  GS 186                     

10     243840-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  RA226     alias:243598-010 

11     243598-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

11     243840-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-011 

12     243598-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

12     243840-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-012 

13     243599-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  GS 186                     

13     243841-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  RA226     alias:243599-001 

14     243599-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

14     243841-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:243599-002 

15     243599-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  GS 186                     

15     243841-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  RA226     alias:243599-003 

16     243599-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  GS 186                     

16     243841-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  RA226     alias:243599-004 

17     243599-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  GS 186                     

17     243841-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  RA226     alias:243599-005 

18     243599-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  GS 186                     

18     243841-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  RA226     alias:243599-006 

19     243600-001                      356.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:19  GS 186                     

20     243600-002                      327.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:25  GS 186                     

21     243600-003                      300.35  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:31  GS 186                     

22     243600-004                      323.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:36  GS 186                     

23     243600-005                      346.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:42  GS 186                     

24     243600-006                      329     08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:46  GS 186                     

25     243600-007                      292.56  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:29  GS 186                     

26     243600-008                      311.42  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:35  GS 186                     

27     243600-009                      311.8   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:41  GS 186                     

28     243600-010                      303.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:49  GS 186                     

29     243600-011                      319.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:54  GS 186                     

30     243600-012                      334.06  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:01  GS 186                     

31     243601-001                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243437-001                      317.45  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:09  GS 186                     

33     243437-002                      300.84  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:14  GS 186                     

34     243437-003                      305.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:20  GS 186                     

35     243437-004                      328.43  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:25  GS 186                     

36     243437-005                      309.89  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:30  GS 186                     

37     243438-001                      294.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:35  GS 186                     

38     243438-002                      284.74  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:40  GS 186                     

39     243438-003                      293.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:13  GS 186                     

40     243438-004                      315.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:14  GS 186                     

41     243438-005                      290.33  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

42     243438-006                      298.66  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

43     243438-007                      297.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:16  GS 186                     

44     243438-008                      304.26  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:46  GS 186                     

45     243438-009                      309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:53  GS 186                     

46     243438-010                      301.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:00  GS 186                     

47     243438-011                      308.47  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:08  GS 186                     

48     243438-012                      297.59  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:13  GS 186                     

49     243439-001                      302.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:15  GS 186                     

50     243439-002                      328.25  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:20  GS 186                     

51     243439-003                      313.3   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:23  GS 186                     

52     243439-004                      321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

53     243439-005                      297.36  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

54     243439-006                      302.48  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

QC1    QC679326    BLANK               322.82  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:22  GS 186                     

QC2    QC679327    LCS                 325.09  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:26  GS 186                     

5      QC679328    SDUP of 243598-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

14     QC679329    SDUP of 243599-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

45     QC679330    SDUP of 243438-009  309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:56  GS 186                     

52     QC679331    SDUP of 243439-004  321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

5      QC680372    SDUP of 243840-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:QC679328   

14     QC680373    SDUP of 243841-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:QC679329   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-027                Received:        03/07/13                      
Lab ID:          243840-001                    Prepared:        03/11/13 12:37                
Matrix:          Soil                          Analyzed:        04/15/13 13:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:35                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0587 U       0.162          0.130             0.9     
Bismuth-212                           0.410          0.350          0.245                     
Bismuth-214                           0.433          0.0865         0.0410                    
Cesium-137                            0.0258         0.0266         0.0194            0.07    
Cobalt-60                             0 U b          0.0105         0.0375            0.03    
Europium-152                          0.0412 U       0.0473         0.0466            0.1     
Europium-154                         -0.0695 U       0.216          0.171             0.2     
Lead-212                              0.350          0.0637         0.0346                    
Lead-214                              0.530          0.0844         0.0382                    
Potassium-40                         15.3            1.27           0.353                     
Protactinium-234                     -0.0542 U       0.122          0.0981                    
Radium-226 (By Bismuth-214)           0.433          0.0865         0.0410            0.2     
Thallium-208                          0.108          0.0383         0.0189                    
Thorium-232 (By Actinium-228)         0.325          0.106          0.0631            0.9     
Thorium-234                           0.792 U        0.637          0.947                     
Uranium-235                           0.187          0.147          0.110             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-001                   Client ID : 12-PCT-312-027        

Seqnum : 1513151688008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_008                                Batch         : 196194                       Time      : 15-APR-2013 13:59     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 353 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0587           0.130      0.9      .16208           .16214           -0.014      u            

Bismuth-212                        0.410            0.245               .34956           .35019           0.035       u            

Bismuth-214                        0.433            0.0410              .086483          .088699          0.018       u            

Cesium-137                         0.0258           0.0194     0.07     .026629          .026655          0.0052      u            

Cobalt-60                          0                0.0375     0.03     .010454          .010454          0.00072     MDA+ u b*

Europium-152                       0.0412           0.0466     0.1      .04733           .047389          0.0086      u            

Europium-154                       -0.0695          0.171      0.2      .21564           .21567           0           u            

Lead-212                           0.350            0.0346              .063716          .069969          0.0071      u            

Lead-214                           0.530            0.0382              .084425          .089425          0.0063      u            

Potassium-40                       15.3             0.353               1.2702           1.484            0.30        u            

Protactinium-234                   -0.0542          0.0981              .12189           .12264           0.028       u            

Radium-226 (By Bismuth-214)        0.433            0.0410     0.2      .086483          .088699          0.018       u            

Thallium-208                       0.108            0.0189              .038299          .038933          0.011       u            

Thorium-232 (By Actinium-228)      0.325            0.0631     0.9      .10592           .10849           -0.014      u            

Thorium-234                        0.792            0.947               .6374            .6418            0.0072      u            

Uranium-235                        0.187            0.110      0.18     .14712           .14761           0.0034      u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513151688008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-027          
Sample Description: 243840-001, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 10:35            Live Time: 2700   sec

Acquisition Time: 4/15/2013 13:59:14        Real Time: 2703   sec
Analysis Time: 4/15/2013 14:44           Dead Time: 0.09   %

Analysis Quantity: 3.530E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.245E-01      1.059E-01      1.085E-01      6.309E-02
Am-241    #AB    5.867E-02      1.621E-01      1.621E-01      1.304E-01
Bi-212    #      4.103E-01      3.496E-01      3.502E-01      2.451E-01
Bi-214           4.333E-01      8.648E-02      8.870E-02      4.100E-02
Co-60     #AB    0.000E+00      1.045E-02      1.045E-02      3.749E-02
Cs-137    #      2.580E-02      2.663E-02      2.665E-02      1.938E-02
Eu-152    #AB    4.124E-02      4.733E-02      4.739E-02      4.664E-02
Eu-154    #AB   -6.950E-02      2.156E-01      2.157E-01      1.707E-01
K-40             1.527E+01      1.270E+00      1.484E+00      3.525E-01
Pa-234    #AB   -5.424E-02      1.219E-01      1.226E-01      9.808E-02
Pb-212           3.496E-01      6.372E-02      6.997E-02      3.455E-02
Pb-214           5.297E-01      8.442E-02      8.943E-02      3.822E-02
Ra-226    #      7.066E-01      5.770E-01      5.790E-01      4.406E-01
Th-234    #AB    7.923E-01      6.374E-01      6.418E-01      9.466E-01
Tl-208    #      1.084E-01      3.830E-02      3.893E-02      1.890E-02
U-235     #      1.872E-01      1.471E-01      1.476E-01      1.098E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.924E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

Sample description                                             
243840-001, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_008.An1

Acquisition information
Start time:                 4/15/2013 13:59:14
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5300E+02) = 

7.6564E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

55 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1915

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55       11. 138.13   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.92       22.  68.30   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.858E-01 Th234 
74.65       67.  24.11   0.83  2.823E-02
77.10      110.  15.83   0.83  3.006E-02
92.67       49.  33.98   0.70  3.957E-02    92.59   4.343  8.160E-01 Th234 

93.35   5.760  6.095E-01 U235  
93.35   4.100  8.563E-01 Ac228 
92.59   4.343  8.160E-01 Th234 
93.35   4.100  8.563E-01 Ac228 
93.35   5.760  6.095E-01 U235  

120.03       13.  98.15   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.90       36.  39.30   0.91  5.013E-02   143.77  10.940  1.872E-01 U235  

143.77  10.940  1.872E-01 U235  
185.76       43.  40.83   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.066E-01 Ra226 
185.72  57.000  4.403E-02 U235  

185.76       44.  40.78   0.95  4.819E-02   185.72  57.000  4.494E-02 U235  
186.21   3.555  7.213E-01 Ra226 

238.38      238.   8.89   0.96  4.320E-02   238.63  43.600  3.496E-01 Pb212 
241.46       36.  43.12   1.01  4.285E-02   242.00   7.268  3.261E-01 Pb214 
277.35       17.  70.40   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.94      130.  13.21   0.96  3.816E-02   295.22  18.414  5.047E-01 Pb214 
299.83       22.  51.99   1.07  3.774E-02   300.09   3.180  5.195E-01 Pb212 
337.93       65.  23.78   0.82  3.496E-02   338.32  11.400  4.649E-01 Ac228 

338.32  11.400  4.649E-01 Ac228 
344.02        8. 120.12   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.59      238.   7.87   1.12  3.406E-02   351.93  35.600  5.427E-01 Pb214 
582.85       78.  17.67   0.86  2.417E-02   583.19  85.000  1.084E-01 Tl208 
609.18      177.   9.54   1.28  2.345E-02   609.31  45.490  4.497E-01 Bi214 
661.22       17.  51.61   1.40  2.217E-02   661.66  84.990  2.580E-02 Cs137 
727.33       20.  42.60   1.45  2.078E-02   727.33   6.650  4.103E-01 Bi212 
860.96        6. 113.34   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.90        1. 617.66   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.13       52.  18.52   1.58  1.779E-02   911.20  26.200  3.137E-01 Ac228 

911.20  26.200  3.137E-01 Ac228 
1002.69        3. 249.15   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1112.04        7. 112.34   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1119.84       31.  26.64   1.71  1.535E-02  1120.29  14.910  3.833E-01 Bi214 
1273.74        5. 158.99   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.73        5. 126.47   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.58      732.   4.05   1.49  1.254E-02  1460.82  10.550  1.527E+01 K40   
1764.31       37.  17.34   0.57  1.069E-02  1764.49  15.310  6.353E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.16    74.63       111.        54. 1.913E+03   61.53   0.461  -      s 
307.94    77.08       125.        89. 2.967E+03   43.49   0.718  -        

1350.52   337.93       106.        16. 4.642E+02  185.97   0.815 AC-228   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.90    59.55       116.        11.     0.004   276.25   0.813s
Th-234    255.35    63.92       101.        22.     0.008   136.60   0.818s
Th-234    370.27    92.68       146.        43.     0.016    85.04   0.850 
U-235     372.97    93.35       118.        47.     0.018    71.05   0.851D
Ac-228    372.97    93.35       118.        47.     0.018    71.05   0.851D
Eu-152    479.57   120.03        73.        13.     0.005   196.30   0.883s
Eu-154    491.67   123.06       151.       -16.    -0.006   229.11   0.884s
Pa-234    524.48   131.27       179.       -17.    -0.006   224.73   0.893s
U-235     578.98   144.90        83.        36.     0.013    78.61   0.907 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     656.02   164.18       133.       -13.    -0.005   250.56   0.928s
U-235     742.26   185.76       136.        44.     0.016    81.56   0.952s
Ra-226    742.26   185.76       130.        43.     0.016    81.65   0.953s
U-235     826.39   206.81        71.        -4.    -0.002   565.18   0.973s
Pb-212    952.56   238.38        97.       232.     0.086    17.77   0.960 
Pb-214    964.89   241.46       119.        36.     0.013    86.24   1.011s
Tl-208   1108.34   277.35        61.        17.     0.006   140.81   1.048s
Pb-214   1178.63   294.94        71.       125.     0.046    26.42   0.960 
Pb-212   1198.19   299.83        63.        22.     0.008   103.97   1.071 
Ac-228   1351.27   338.12        62.        49.     0.018    53.75   1.108s
Eu-152   1374.86   344.02        42.         8.     0.003   240.23   1.114s
Pb-214   1405.11   351.59        49.       232.     0.086    15.74   1.118 
Pa-234   2277.66   569.82        33.        -1.    -0.001  1137.97   1.321s
Tl-208   2329.78   582.85        34.        78.     0.029    35.34   0.858s
Bi-214   2435.08   609.18        44.       169.     0.063    19.08   1.285 
Cs-137   2643.24   661.22        30.        17.     0.006   103.23   1.398s
Bi-212   2907.69   727.33        26.        20.     0.007    85.20   1.450s
Eu-152   3107.67   777.33        28.        -2.    -0.001   609.64   1.489s
Tl-208   3442.26   860.96        21.         6.     0.002   226.69   1.548s
Eu-154   3493.18   873.69        33.        -5.    -0.002   310.26   1.557s
Pa-234   3522.04   880.90        27.         1.     0.000  1235.31   1.562s
Pa-234   3532.84   883.60        31.        -3.    -0.001   582.67   1.564s
Ac-228   3643.01   911.13        20.        52.     0.019    37.04   1.583s
Pa-234   3782.93   946.10        22.        -3.    -0.001   396.03   1.606s
Eu-152   3854.79   964.05        53.        -3.    -0.001   649.14   1.618s
Eu-154   3986.90   997.07        28.        -3.    -0.001   531.38   1.639s
Eu-154   4009.39  1002.69        18.         3.     0.001   498.31   1.644s
Eu-152   4447.07  1112.04        26.         7.     0.003   224.68   1.708s
Bi-214   4478.27  1119.84        24.        31.     0.011    53.29   1.712s
Co-60    4690.52  1172.86        40.        -4.    -0.002   442.17   1.741s
Eu-154   5094.40  1273.74        27.         5.     0.002   317.97   1.792s
Eu-152   5630.89  1407.73        14.         5.     0.002   252.93   1.851s
K-40     5842.56  1460.58        50.       712.     0.264     8.10   1.494 
Bi-214   7059.31  1764.31         7.        37.     0.014    34.68   0.566s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2454E-01                                      5.12E+12             
911.20 3.137E-01  (  6.309E-02 1.85E+01 2.62E+01 G  
968.96 0.000E+00 -   1.868E-01 1.00E+03 1.59E+01 G  
338.32 3.494E-01 ?(  1.311E-01 2.69E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 8.199E-01 +   4.378E-01 3.55E+01 4.10E+00 XA 

Am-241   I   5.8673E-02                                      1.58E+05             
59.54 5.867E-02 ?(  1.304E-01 1.38E+02 3.59E+01 G  

Bi-212   N   4.1026E-01                                      5.12E+12             
727.33 4.103E-01  (  2.451E-01 4.26E+01 6.65E+00 G  
785.37 0.000E+00 -   2.581E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   3.802E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.3332E-01                                      5.84E+05             
609.31 4.497E-01  (P 4.100E-02 9.54E+00 4.55E+01 G  

1120.29 3.833E-01 &(P 1.415E-01 2.66E+01 1.49E+01 G  
1764.49 6.353E-01 + P 1.092E-01 1.73E+01 1.53E+01 G  

Cs-137   I   2.5796E-02                                      1.10E+04             
661.66 2.580E-02 &(  1.938E-02 5.16E+01 8.50E+01 G  

Eu-152   I   4.1244E-02                                      4.94E+03             
344.28 2.467E-02 ?(  4.664E-02 1.20E+02 2.66E+01 G  
121.78 2.654E-02 ?(  4.114E-02 9.81E+01 2.84E+01 G  
778.90-2.758E-02 +   1.355E-01 3.05E+02 1.30E+01 G  
964.08-3.697E-02 +   1.947E-01 3.25E+02 1.45E+01 G  

1112.08 9.409E-02 &(  1.637E-01 1.12E+02 1.34E+01 G  
1408.01 4.844E-02 ?(  9.378E-02 1.26E+02 2.09E+01 G  

Eu-154   I  -6.9501E-02                                      3.14E+03             
873.18-6.950E-02 ?(  1.707E-01 1.55E+02 1.22E+01 G  
123.07-2.262E-02 +   4.164E-02 1.15E+02 4.04E+01 G  

1274.43 2.821E-02 +   7.079E-02 1.59E+02 3.49E+01 G  
723.30 0.000E+00 &   1.657E-01 1.00E+03 2.00E+01 G  

1004.72 2.415E-02 +   9.591E-02 2.49E+02 1.79E+01 G  
996.25-4.689E-02 +   2.002E-01 2.66E+02 1.05E+01 G  

K-40     N   1.5269E+01                                      4.57E+11             
1460.82 1.527E+01  (P 3.525E-01 4.05E+00 1.06E+01 G  

Pa-234   N  -5.4241E-02                                      1.63E+12             
131.30-5.424E-02 ?(  9.808E-02 1.12E+02 1.82E+01 G  
569.50-1.781E-02 +   1.651E-01 5.69E+02 9.30E+00 G  
946.00-4.220E-02 +   1.325E-01 1.98E+02 1.35E+01 G  
880.52 1.786E-02 +   1.798E-01 6.18E+02 1.05E+01 G  
883.24-4.447E-02 +   2.088E-01 2.91E+02 9.70E+00 G  

Pb-212   N   3.4961E-01                                      5.12E+12             
238.63 3.496E-01  (P 3.455E-02 8.89E+00 4.36E+01 G  
300.09 5.195E-01 + P 4.385E-01 5.20E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.2971E-01                                      5.84E+05             
351.93 5.427E-01  (P 3.822E-02 7.87E+00 3.56E+01 G  
295.22 5.047E-01  (P 7.931E-02 1.32E+01 1.84E+01 G  
242.00 3.261E-01 & P 2.312E-01 4.31E+01 7.27E+00 G  

Ra-226   N   7.0662E-01                                      5.84E+05             
186.21 7.066E-01 &(  4.406E-01 4.08E+01 3.56E+00 G  

Th-234   N   7.9228E-01                                      1.63E+12             
63.30 8.858E-01 ?(  9.466E-01 6.83E+01 3.75E+00 G  
92.59 7.116E-01  (  4.653E-01 4.25E+01 4.34E+00 G  

Tl-208   N   1.0839E-01                                      5.12E+12             
583.19 1.084E-01  (  1.890E-02 1.77E+01 8.50E+01 G  
277.37 1.810E-01 +   1.968E-01 7.04E+01 6.60E+00 G  
860.53 7.492E-02 -   1.306E-01 1.13E+02 1.24E+01 G  

U-235    N   1.8716E-01                                      2.57E+11             
143.77 1.872E-01 &(  1.098E-01 3.93E+01 1.09E+01 G  
205.32-5.206E-02 &   2.388E-01 2.83E+02 5.02E+00 G  
163.36-1.497E-01 &   3.016E-01 1.25E+02 5.08E+00 G  
185.72 4.494E-02 -   2.803E-02 4.08E+01 5.70E+01 G  

Energy duplication    
93.35 5.836E-01     3.116E-01 3.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.55       116.        11.     0.004   276.25   5.867E-02   
Th-234      63.92       101.        22.     0.008   136.60   8.858E-01   
Th-234      92.68       146.        43.     0.016    85.04   7.116E-01   
U-235       93.35       118.        47.     0.018    71.05   5.836E-01   
Ac-228      93.35       118.        47.     0.018    71.05   8.199E-01   
Eu-152     120.03        73.        13.     0.005   196.30   2.654E-02   
Eu-154     123.06       151.       -16.    -0.006   229.11  -2.262E-02   
Pa-234     131.27       179.       -17.    -0.006   224.73  -5.424E-02   
U-235      144.90        83.        36.     0.013    78.61   1.872E-01   
U-235      164.18       133.       -13.    -0.005   250.56  -1.497E-01   
U-235      185.76       136.        44.     0.016    81.56   4.494E-02   
U-235      206.81        71.        -4.    -0.002   565.18  -5.206E-02   
Ac-228     338.12        62.        49.     0.018    53.75   3.494E-01   
Eu-152     344.02        42.         8.     0.003   240.23   2.467E-02   
Pa-234     569.82        33.        -1.    -0.001  1137.97  -1.781E-02   
Cs-137     661.22        30.        17.     0.006   103.23   2.580E-02   
Bi-212     727.33        26.        20.     0.007    85.20   4.103E-01   
Eu-152     777.33        28.        -2.    -0.001   609.64  -2.758E-02   
Eu-154     873.69        33.        -5.    -0.002   310.26  -6.950E-02   
Pa-234     880.90        27.         1.     0.000  1235.31   1.786E-02   
Pa-234     883.60        31.        -3.    -0.001   582.67  -4.447E-02   
Ac-228     911.13        20.        52.     0.019    37.04   3.137E-01   
Pa-234     946.10        22.        -3.    -0.001   396.03  -4.220E-02   
Eu-152     964.05        53.        -3.    -0.001   649.14  -3.697E-02   
Eu-154     997.07        28.        -3.    -0.001   531.38  -4.689E-02   
Eu-154    1002.69        18.         3.     0.001   498.31   2.415E-02   
Eu-152    1112.04        26.         7.     0.003   224.68   9.409E-02   
Co-60     1172.86        40.        -4.    -0.002   442.17  -8.025E-03   
Eu-154    1273.74        27.         5.     0.002   317.97   2.821E-02   
Eu-152    1407.73        14.         5.     0.002   252.93   4.844E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 14:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.2454E-01    3.2454E-01   1.0592E-01    1.0849E-01  6.309E-02
Am-241 #A    5.8663E-02    5.8673E-02   1.6208E-01    1.6214E-01  1.304E-01
Bi-212 #     4.1026E-01    4.1026E-01   3.4956E-01    3.5019E-01  2.451E-01
Bi-214       4.3330E-01    4.3332E-01   8.6483E-02    8.8699E-02  4.100E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.0454E-02    1.0454E-02  3.749E-02
Cs-137 #     2.5732E-02    2.5796E-02   2.6629E-02    2.6655E-02  1.938E-02
Eu-152 #A    4.1019E-02    4.1244E-02   4.7330E-02    4.7389E-02  4.664E-02
Eu-154 #A   -6.8903E-02   -6.9501E-02   2.1564E-01    2.1567E-01  1.707E-01
K-40         1.5269E+01    1.5269E+01   1.2702E+00    1.4840E+00  3.525E-01
Pa-234 #A   -5.4241E-02   -5.4241E-02   1.2189E-01    1.2264E-01  9.808E-02
Pb-212       3.4961E-01    3.4961E-01   6.3716E-02    6.9969E-02  3.455E-02
Pb-214       5.2969E-01    5.2971E-01   8.4425E-02    8.9425E-02  3.822E-02
Ra-226 #     7.0659E-01    7.0662E-01   5.7697E-01    5.7895E-01  4.406E-01
Th-234 #A    7.9228E-01    7.9228E-01   6.3740E-01    6.4180E-01  9.466E-01
Tl-208 #     1.0839E-01    1.0839E-01   3.8299E-02    3.8933E-02  1.890E-02
U-235  #     1.8716E-01    1.8716E-01   1.4712E-01    1.4761E-01  1.098E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.740E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.7396351E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-028                Received:        03/07/13                      
Lab ID:          243840-002                    Prepared:        03/11/13 12:42                
Matrix:          Soil                          Analyzed:        04/15/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00242 U       0.155          0.128            0.9     
Bismuth-212                           0.429           0.362          0.252                    
Bismuth-214                           0.501           0.0957         0.0373                   
Cesium-137                            0.00585 U       0.0221         0.0175           0.07    
Cobalt-60                             0 U             0.0113         0.0206           0.03    
Europium-152                          0.00696 U       0.0464         0.0501           0.1     
Europium-154                         -0.00249 U       0.0110         0.167            0.2     
Lead-212                              0.478           0.0775         0.0397                   
Lead-214                              0.533           0.0875         0.0463                   
Potassium-40                         11.9             1.10           0.159                    
Protactinium-234                      0.0199 U        0.111          0.0703                   
Radium-226 (By Bismuth-214)           0.501           0.0957         0.0373           0.2     
Thallium-208                          0.177           0.0495         0.0229                   
Thorium-232 (By Actinium-228)         0.464           0.121          0.0656           0.9     
Thorium-234                           0.722 U         0.633          0.973                    
Uranium-235                           0.0425 U        0.0412         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243840-002                   Client ID : 12-PCT-312-028        

Seqnum : 1503151636007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130415_007                                Batch         : 196194                       Time      : 15-APR-2013 13:09     

Cal    : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00242          0.128       0.9       .15545           .15546           -0.014      u        

Bismuth-212                         0.429             0.252                 .36202           .36269           0.035       u        

Bismuth-214                         0.501             0.0373                .095679          .098358          0.018       u        

Cesium-137                          0.00585           0.0175      0.07      .022058          .02206           0.0052      u        

Cobalt-60                           0                 0.0206      0.03      .011308          .011308          0.00072     u        

Europium-152                        0.00696           0.0501      0.1       .046412          .046414          0.0086      u        

Europium-154                        -0.00249          0.167       0.2       .011018          .011019          0           u        

Lead-212                            0.478             0.0397                .07747           .086958          0.0071      u        

Lead-214                            0.533             0.0463                .087479          .092365          0.0063      u        

Potassium-40                        11.9              0.159                 1.0964           1.2487           0.30        u        

Protactinium-234                    0.0199            0.0703                .11072           .11083           0.028       u        

Radium-226 (By Bismuth-214)         0.501             0.0373      0.2       .095679          .098358          0.018       u        

Thallium-208                        0.177             0.0229                .049465          .050774          0.011       u        

Thorium-232 (By Actinium-228)       0.464             0.0656      0.9       .12146           .12603           -0.014      u        

Thorium-234                         0.722             0.973                 .63334           .63702           0.0072      u        

Uranium-235                         0.0425            0.151       0.18      .041178          .041268          0.0034      u        

u=use  

Page 1 of 1                                                                                                             1503151636007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-028          
Sample Description: 243840-002, 196194 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 10:44            Live Time: 2700   sec

Acquisition Time: 4/15/2013 13:09:05        Real Time: 2702   sec
Analysis Time: 4/15/2013 13:54           Dead Time: 0.07   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.639E-01      1.215E-01      1.260E-01      6.564E-02
Am-241    #AB   -2.421E-03      1.555E-01      1.555E-01      1.279E-01
Bi-212    #      4.289E-01      3.620E-01      3.627E-01      2.515E-01
Bi-214           5.015E-01      9.568E-02      9.836E-02      3.728E-02
Co-60     #AB    0.000E+00      1.131E-02      1.131E-02      2.055E-02
Cs-137    #AB    5.850E-03      2.206E-02      2.206E-02      1.745E-02
Eu-152    #AB    6.956E-03      4.641E-02      4.641E-02      5.014E-02
Eu-154    #AB   -2.495E-03      1.102E-02      1.102E-02      1.665E-01
K-40             1.189E+01      1.096E+00      1.249E+00      1.586E-01
Pa-234    #AB    1.985E-02      1.107E-01      1.108E-01      7.027E-02
Pb-212           4.776E-01      7.747E-02      8.696E-02      3.969E-02
Pb-214           5.326E-01      8.748E-02      9.237E-02      4.628E-02
Ra-226           5.183E-01      4.907E-01      4.920E-01      3.477E-01
Th-234    #AB    7.224E-01      6.333E-01      6.370E-01      9.728E-01
Tl-208           1.774E-01      4.947E-02      5.077E-02      2.294E-02
U-235     #AB    4.246E-02      4.118E-02      4.127E-02      1.506E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.579E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_007.An1               

Sample description                                             
243840-002, 196194                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415_007.An1

Acquisition information
Start time:                 4/15/2013 13:09:05
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 10:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0917

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.93       18.  87.05   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.86      102.  17.11   0.87  3.075E-02
77.27      130.  14.60   0.87  3.252E-02
92.87       45.  42.22   0.89  4.199E-02    92.59   4.343  7.455E-01 Th234 

93.35   4.100  7.829E-01 Ac228 
93.35   5.760  5.573E-01 U235  
93.35   5.760  5.573E-01 U235  

92.87       44.  43.84   0.89  4.163E-02    92.59   4.343  7.382E-01 Th234 
93.35   4.100  7.753E-01 Ac228 
93.35   5.760  5.519E-01 U235  

92.96       59.  31.67   0.38  4.199E-02    92.59   4.343  9.843E-01 Th234 
93.35   4.100  1.034E+00 Ac228 
93.35   5.760  7.358E-01 U235  

121.64        4. 410.75   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
133.86        2. 829.96   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
143.89       12. 140.08   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.664E-02 U235  
186.09       32.  48.49   0.98  4.883E-02   185.72  57.000  3.417E-02 U235  

186.21   3.555  5.484E-01 Ra226 
185.72  57.000  3.417E-02 U235  

186.17       30.  47.34   0.65  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.183E-01 Ra226 

205.16        7. 238.97   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.395E-02 U235  

238.65      334.   6.52   1.04  4.341E-02   238.63  43.600  5.235E-01 Pb212 
241.75       65.  24.29   1.04  4.310E-02   242.00   7.268  5.956E-01 Pb214 
277.32       36.  32.94   0.42  3.969E-02   277.37   6.600  4.073E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.39      127.  13.10   0.72  3.813E-02   295.22  18.414  5.355E-01 Pb214 
299.94       20.  57.22   0.45  3.774E-02   300.09   3.180  4.963E-01 Pb212 
338.53       80.  20.63   0.41  3.483E-02   338.32  11.400  6.024E-01 Ac228 
344.03        2. 525.80   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
351.96      217.   9.52   0.92  3.392E-02   351.93  35.600  5.311E-01 Pb214 
583.27      120.  13.94   0.93  2.388E-02   583.19  85.000  1.774E-01 Tl208 
609.50      177.   9.26   1.56  2.316E-02   609.31  45.490  5.037E-01 Bi214 
661.41        4. 188.52   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
727.87       19.  42.20   1.48  2.048E-02   727.33   6.650  4.289E-01 Bi212 
860.37       39.  18.75   0.33  1.821E-02   860.53  12.400  5.244E-01 Tl208 
880.45        3. 278.86   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.56       62.  16.12   1.63  1.749E-02   911.20  26.200  4.036E-01 Ac228 
969.28       26.  35.46   1.68  1.674E-02   968.96  15.900  2.953E-01 Ac228 
995.38        2. 325.02   1.70  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.471E-02 Eu154 
1120.19       56.  18.11   1.20  1.507E-02  1120.29  14.910  7.493E-01 Bi214 
1461.04      512.   4.61   1.30  1.228E-02  1460.82  10.550  1.189E+01 K40   
1764.82       26.  21.29   2.21  1.046E-02  1764.49  15.310  4.949E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.22    74.84       126.        77. 2.504E+03   48.88   0.599  -      s 
308.83    77.25       157.        95. 2.912E+03   45.12   0.722  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.59    62.93       120.        18.     0.007   174.09   0.860 
Th-234    371.32    92.87       167.        44.     0.016    87.68   0.890s
Ac-228    373.22    93.35       122.        59.     0.022    63.34   0.382D
U-235     373.22    93.35       157.        45.     0.017    84.44   0.891D
Eu-152    486.36   121.64       117.         4.     0.001   821.51   0.920s
Pa-234    535.19   133.86        86.         2.     0.001  1659.91   0.929s
U-235     575.32   143.89       146.        12.     0.005   280.17   0.942s
U-235     744.06   186.09       102.        32.     0.012    96.97   0.983s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    744.38   186.17        74.        30.     0.011    94.67   0.649s
U-235     820.30   205.16       120.         7.     0.002   477.95   1.003s
Pb-212    954.30   238.66       115.       300.     0.111    15.97   1.094 
Pb-214    968.59   242.24       174.        25.     0.009   136.82   1.038s
Tl-208   1108.87   277.32        40.        36.     0.013    65.88   0.425s
Pb-214   1181.15   295.39        53.       125.     0.046    26.20   0.718s
Pb-212   1199.33   299.94        49.        20.     0.007   114.43   0.450s
Ac-228   1353.68   338.53        59.        80.     0.029    41.26   0.409s
Eu-152   1375.66   344.03        42.         2.     0.001  1051.59   1.137s
Pb-214   1407.39   351.96        64.       213.     0.079    19.05   0.925s
Pa-234   2279.37   569.98        36.        -5.    -0.002   350.84   1.343s
Tl-208   2332.52   583.27        44.       120.     0.044    27.88   0.934s
Bi-214   2437.43   609.50        31.       177.     0.065    18.52   1.562 
Cs-137   2645.05   661.41        21.         4.     0.001   377.03   1.423s
Eu-154   2888.22   722.20        33.        -2.    -0.001   755.38   1.476s
Bi-212   2910.89   727.87        24.        19.     0.007    84.40   1.479s
Tl-208   3440.93   860.37         5.        39.     0.015    37.50   0.326s
Eu-154   3494.12   873.66        27.        -3.    -0.001   597.93   1.600s
Pa-234   3521.25   880.45        30.         3.     0.001   557.71   1.606s
Ac-228   3645.74   911.56        18.        62.     0.023    32.25   1.630s
Pa-234   3778.78   944.82        22.        -3.    -0.001   534.40   1.658s
Ac-228   3876.66   969.28        30.        26.     0.010    70.92   1.675 
Eu-154   3981.06   995.38        20.         2.     0.001   650.04   1.697s
Bi-214   4480.42  1120.19        13.        56.     0.021    36.21   1.203s
Eu-152   5624.07  1406.00        16.        -2.    -0.001   524.48   1.992s
K-40     5844.33  1461.04         9.       512.     0.190     9.22   1.305s
Bi-214   7060.13  1764.82         3.        26.     0.010    42.57   2.212s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6390E-01                                      5.12E+12             
911.20 4.036E-01 ?(  6.564E-02 1.61E+01 2.62E+01 G  
968.96 2.953E-01 -   1.439E-01 3.55E+01 1.59E+01 G  
338.32 6.024E-01  (  1.359E-01 2.06E+01 1.14E+01 G  

Energy duplication    
93.35 1.034E+00 +   4.490E-01 3.17E+01 4.10E+00 XA 

Am-241   I  -2.4210E-03                                      1.58E+05             
59.54-2.421E-03 %(  1.279E-01 3.21E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.2894E-01                                      5.12E+12             
727.33 4.289E-01  (  2.515E-01 4.22E+01 6.65E+00 G  
785.37 4.039E-03 %   1.663E+00 2.50E+04 1.11E+00 G  

1620.74-6.765E-02 %   1.438E+00 1.30E+03 1.51E+00 G  

Bi-214   N   5.0145E-01                                      5.84E+05             
609.31 5.037E-01  (P 3.728E-02 9.26E+00 4.55E+01 G  

1120.29 7.493E-01 +   1.124E-01 1.81E+01 1.49E+01 G  
1764.49 4.949E-01 ?(  6.998E-02 2.13E+01 1.53E+01 G  

Cs-137   I   5.8504E-03                                      1.10E+04             
661.66 5.850E-03 &(  1.745E-02 1.89E+02 8.50E+01 G  

Eu-152   I   6.9560E-03                                      4.94E+03             
344.28 5.848E-03 ?(  5.014E-02 5.26E+02 2.66E+01 G  
121.78 7.993E-03 ?(  5.366E-02 4.11E+02 2.84E+01 G  
778.90-2.874E-03 %   1.111E-01 2.36E+03 1.30E+01 G  
964.08 1.163E-03 %   1.866E-01 9.75E+03 1.45E+01 G  

1112.08 9.146E-03 %   1.542E-01 1.03E+03 1.34E+01 G  
1408.01-2.563E-02 +   1.071E-01 2.62E+02 2.09E+01 G  

Eu-154   I  -2.4949E-03                                      3.14E+03             
873.18-3.459E-02 ?(  1.665E-01 2.99E+02 1.22E+01 G  
123.07-1.304E-03 %   3.424E-02 1.60E+03 4.04E+01 G  

1274.43-1.366E-03 %   6.421E-02 2.86E+03 3.49E+01 G  
723.30-1.607E-02 +   9.838E-02 3.78E+02 2.00E+01 G  

1004.72-1.028E-03 %   1.036E-01 6.13E+03 1.79E+01 G  
996.25 3.471E-02 &(  1.813E-01 3.25E+02 1.05E+01 G  

K-40     N   1.1891E+01                                      4.57E+11             
1460.82 1.189E+01  (  1.586E-01 4.61E+00 1.06E+01 G  

Pa-234   N   1.9852E-02                                      1.63E+12             
131.30 5.163E-03 &(  7.027E-02 8.30E+02 1.82E+01 G  
569.50-6.682E-02 &   1.868E-01 1.75E+02 9.30E+00 G  
946.00-3.342E-02 +   1.430E-01 2.67E+02 1.35E+01 G  
880.52 4.531E-02 ?(  2.034E-01 2.79E+02 1.05E+01 G  
883.24-5.534E-04 %   2.077E-01 2.28E+04 9.70E+00 G  

Pb-212   N   4.7762E-01                                      5.12E+12             
238.63 4.763E-01  (P 3.969E-02 7.99E+00 4.36E+01 G  
300.09 4.963E-01 *(P 4.093E-01 5.72E+01 3.18E+00 G  

Pb-214   N   5.3261E-01                                      5.84E+05             
351.93 5.311E-01 @(P 4.628E-02 9.52E+00 3.56E+01 G  
295.22 5.355E-01  (P 7.251E-02 1.31E+01 1.84E+01 G  
242.00 2.440E-01 - P 2.947E-01 6.84E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   5.1833E-01                                      5.84E+05             
186.21 5.183E-01  (  3.477E-01 4.73E+01 3.56E+00 G  

Th-234   N   7.2235E-01                                      1.63E+12             
63.30 7.040E-01 &(  9.728E-01 8.70E+01 3.75E+00 G  
92.59 7.382E-01 *(  5.010E-01 4.38E+01 4.34E+00 G  

Tl-208   N   1.7741E-01                                      5.12E+12             
583.19 1.774E-01  (  2.294E-02 1.39E+01 8.50E+01 G  
277.37 4.073E-01 +   1.701E-01 3.29E+01 6.60E+00 G  
860.53 5.244E-01 +   6.652E-02 1.88E+01 1.24E+01 G  

U-235    N   4.2464E-02                                      2.57E+11             
143.77 6.664E-02 ?(  1.506E-01 1.40E+02 1.09E+01 G  
205.32 8.395E-02 ?(  3.261E-01 2.39E+02 5.02E+00 G  
163.36 6.300E-03 %   2.810E-01 2.71E+03 5.08E+00 G  
185.72 3.417E-02  (  2.540E-02 4.85E+01 5.70E+01 G  

Energy duplication    
93.35 5.573E-01 @   3.626E-01 4.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.93       120.        18.     0.007   174.09   7.040E-01   
Th-234      92.87       167.        44.     0.016    87.68   7.382E-01   
U-235       93.35       157.        45.     0.017    84.44   5.573E-01   
Eu-152     121.64       117.         4.     0.001   821.51   7.993E-03   
Pa-234     133.86        86.         2.     0.001  1659.91   5.163E-03   
U-235      143.89       146.        12.     0.005   280.17   6.664E-02   
U-235      186.09       102.        32.     0.012    96.97   3.417E-02   
U-235      205.16       120.         7.     0.002   477.95   8.395E-02   
Eu-152     344.03        42.         2.     0.001  1051.59   5.848E-03   
Pa-234     569.98        36.        -5.    -0.002   350.84  -6.682E-02   
Cs-137     661.41        21.         4.     0.001   377.03   5.850E-03   
Eu-154     722.20        33.        -2.    -0.001   755.38  -1.607E-02   
Bi-212     727.87        24.        19.     0.007    84.40   4.289E-01   
Eu-154     873.66        27.        -3.    -0.001   597.93  -3.459E-02   
Pa-234     880.45        30.         3.     0.001   557.71   4.531E-02   
Pa-234     944.82        22.        -3.    -0.001   534.40  -3.342E-02   
Eu-154     995.38        20.         2.     0.001   650.04   3.471E-02   
Eu-152    1406.00        16.        -2.    -0.001   524.48  -2.563E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6390E-01    4.6390E-01   1.2146E-01    1.2603E-01  6.564E-02
Am-241 #A   -2.4206E-03   -2.4210E-03   1.5545E-01    1.5546E-01  1.279E-01
Bi-212 #     4.2894E-01    4.2894E-01   3.6202E-01    3.6269E-01  2.515E-01
Bi-214       5.0143E-01    5.0145E-01   9.5679E-02    9.8358E-02  3.728E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.1308E-02    1.1308E-02  2.055E-02
Cs-137 #A    5.8360E-03    5.8504E-03   2.2058E-02    2.2060E-02  1.745E-02
Eu-152 #A    6.9179E-03    6.9560E-03   4.6412E-02    4.6414E-02  5.014E-02
Eu-154 #A   -2.4735E-03   -2.4949E-03   1.1018E-02    1.1019E-02  1.665E-01
K-40         1.1891E+01    1.1891E+01   1.0964E+00    1.2487E+00  1.586E-01
Pa-234 #A    1.9852E-02    1.9852E-02   1.1072E-01    1.1083E-01  7.027E-02
Pb-212       4.7762E-01    4.7762E-01   7.7470E-02    8.6958E-02  3.969E-02
Pb-214       5.3259E-01    5.3261E-01   8.7479E-02    9.2365E-02  4.628E-02
Ra-226       5.1831E-01    5.1833E-01   4.9072E-01    4.9198E-01  3.477E-01
Th-234 #A    7.2235E-01    7.2235E-01   6.3334E-01    6.3702E-01  9.728E-01
Tl-208       1.7741E-01    1.7741E-01   4.9465E-02    5.0774E-02  2.294E-02
U-235  #A    4.2464E-02    4.2464E-02   4.1178E-02    4.1268E-02  1.506E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.456E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4562650E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-029                Received:        03/07/13                      
Lab ID:          243840-003                    Prepared:        03/11/13 13:15                
Matrix:          Soil                          Analyzed:        04/15/13 13:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 10:56                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0344 U        0.179          0.146             0.9     
Bismuth-212                          1.71            0.539          0.211                     
Bismuth-214                          0.800           0.123          0.0490                    
Cesium-137                           0.00445 U       0.0319         0.0259            0.07    
Cobalt-60                            0.00495 U       0.0108         0.0173            0.03    
Europium-152                         0.00504 U       0.00828        0.0701            0.1     
Europium-154                         0.00670 U       0.0144         0.177             0.2     
Lead-212                             0.867           0.0983         0.0464                    
Lead-214                             0.842           0.109          0.0531                    
Potassium-40                         6.24            0.853          0.291                     
Protactinium-234                     0.0298 U        0.0424         0.104                     
Radium-226 (By Bismuth-214)          0.800           0.123          0.0490            0.2     
Thallium-208                         0.256           0.0525         0.0231                    
Thorium-232 (By Actinium-228)        1.11            0.191          0.0490            0.9     
Thorium-234                          1.35            0.751          1.21                      
Uranium-235                          0.137 U         0.190          0.150             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-003                   Client ID : 12-PCT-312-029        

Seqnum : 1513151688007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_007                                Batch         : 196194                       Time      : 15-APR-2013 13:09     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0344           0.146       0.9       .17911           .17913           -0.014      u        

Bismuth-212                         1.71              0.211                 .53893           .54597           0.035       u        

Bismuth-214                         0.800             0.0490                .12323           .12848           0.018       u        

Cesium-137                          0.00445           0.0259      0.07      .03193           .03193           0.0052      u        

Cobalt-60                           0.00495           0.0173      0.03      .010846          .010848          0.00072     u        

Europium-152                        0.00504           0.0701      0.1       .0082806         .0082856         0.0086      u        

Europium-154                        0.00670           0.177       0.2       .014394          .014399          0           u        

Lead-212                            0.867             0.0464                .098255          .12162           0.0071      u        

Lead-214                            0.842             0.0531                .10906           .1187            0.0063      u        

Potassium-40                        6.24              0.291                 .85286           .90879           0.30        u        

Protactinium-234                    0.0298            0.104                 .042356          .043             0.028       u        

Radium-226 (By Bismuth-214)         0.800             0.0490      0.2       .12323           .12848           0.018       u        

Thallium-208                        0.256             0.0231                .052506          .055054          0.011       u        

Thorium-232 (By Actinium-228)       1.11              0.0490      0.9       .19108           .20724           -0.014      u        

Thorium-234                         1.35              1.21                  .75054           .76129           0.0072      u        

Uranium-235                         0.137             0.150       0.18      .19029           .19049           0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513151688007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-029          
Sample Description: 243840-003, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 10:56            Live Time: 2700   sec

Acquisition Time: 4/15/2013 13:09:58        Real Time: 2702   sec
Analysis Time: 4/15/2013 13:55           Dead Time: 0.09   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.107E+00      1.911E-01      2.072E-01      4.896E-02
Am-241    #AB   -3.435E-02      1.791E-01      1.791E-01      1.457E-01
Bi-212           1.706E+00      5.389E-01      5.460E-01      2.109E-01
Bi-214           7.997E-01      1.232E-01      1.285E-01      4.903E-02
Co-60     #AB    4.953E-03      1.085E-02      1.085E-02      1.730E-02
Cs-137    #AB    4.448E-03      3.193E-02      3.193E-02      2.591E-02
Eu-152    #AB    5.041E-03      8.281E-03      8.286E-03      7.008E-02
Eu-154    #AB    6.699E-03      1.439E-02      1.440E-02      1.768E-01
K-40             6.245E+00      8.529E-01      9.088E-01      2.912E-01
Pa-234    #AB    2.978E-02      4.236E-02      4.300E-02      1.044E-01
Pb-212           8.667E-01      9.826E-02      1.216E-01      4.639E-02
Pb-214           8.419E-01      1.091E-01      1.187E-01      5.310E-02
Ra-226           6.815E-01      5.591E-01      5.610E-01      4.210E-01
Th-234    #      1.347E+00      7.505E-01      7.613E-01      1.213E+00
Tl-208           2.564E-01      5.251E-02      5.505E-02      2.314E-02
U-235      AB    1.366E-01      1.903E-01      1.905E-01      1.496E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.404E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

Sample description                                             
243840-003, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_007.An1

Acquisition information
Start time:                 4/15/2013 13:09:58
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1585

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.97       29.  57.32   0.82  1.866E-02    63.30   3.750  1.356E+00 Th234 

63.30   3.750  1.356E+00 Th234 
74.55      103.  19.35   0.83  2.821E-02
77.15      232.   9.32   0.83  3.016E-02
87.22       68.  27.20   1.15  3.667E-02
92.75       10.  69.77   0.85  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.365E-01 U235  
93.35   4.100  1.918E-01 Ac228 
92.59   4.343  1.828E-01 Th234 

92.75       56.   9.36   0.85  3.990E-02    92.59   4.343  1.055E+00 Th234 
93.35   5.760  7.881E-01 U235  
93.35   4.100  1.107E+00 Ac228 

92.77       71.  27.86   0.85  3.953E-02    92.59   4.343  1.339E+00 Th234 
93.35   5.760  1.000E+00 U235  
93.35   4.100  1.405E+00 Ac228 

128.92       40.  38.57   0.76  4.934E-02
145.37       23.  69.68   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
185.67       47.  35.47   0.95  4.819E-02   185.72  57.000  5.554E-02 U235  
186.09       83.  24.61   0.54  4.816E-02   186.21   3.555  1.558E+00 Ra226 
209.33       74.  26.36   0.76  4.603E-02
238.44      564.   4.85   1.01  4.320E-02   238.63  43.600  9.568E-01 Pb212 
241.61      101.  18.10   1.01  4.289E-02   242.00   7.268  1.024E+00 Pb214 
276.98       21.  45.94   0.37  3.966E-02
277.46        4. 317.08   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.03      196.  10.36   1.17  3.815E-02   295.22  18.414  8.782E-01 Pb214 
299.74       47.  27.64   0.58  3.774E-02   300.09   3.180  1.268E+00 Pb212 
337.96      103.  13.65   1.09  3.496E-02   338.32  11.400  8.383E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.69      315.   7.27   1.29  3.405E-02   351.93  35.600  8.231E-01 Pb214 
566.35        7.  71.13   1.32  2.456E-02   569.50   9.300  1.017E-01 Pa234 
583.24      163.  10.24   0.87  2.416E-02   583.19  85.000  2.564E-01 Tl208 
609.22      276.   7.49   1.26  2.345E-02   609.31  45.490  8.103E-01 Bi214 
661.34        3. 358.93   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.19       73.  15.80   0.75  2.078E-02   727.33   6.650  1.706E+00 Bi212 
785.68        2. 397.46   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.39       38.  22.18   0.32  1.851E-02   860.53  12.400  5.289E-01 Tl208 
911.23      160.   8.63   1.41  1.779E-02   911.20  26.200  1.107E+00 Ac228 
968.73       44.  23.51   1.62  1.704E-02   968.96  15.900  5.278E-01 Ac228 

1119.94       54.  16.98   1.16  1.535E-02  1120.29  14.910  7.674E-01 Bi214 
1173.56        6. 109.48   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.73        5. 114.99   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.86        5. 103.52   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      275.   6.35   1.34  1.254E-02  1460.82  10.550  6.245E+00 K40   
1620.48        4. 117.04   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.29       12.  40.22   1.96  1.069E-02  1764.49  15.310  2.307E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.07    74.61       155.        95. 3.364E+03   43.22   0.567  -      s 
308.47    77.21       164.       214. 7.103E+03   23.01   0.818  -        
348.45    87.22       131.        68. 1.857E+03   54.39   1.151  -      s 
515.10   128.92        90.        40. 8.107E+02   74.16   0.764 AC-228  s 
836.45   209.33       114.        74. 1.610E+03   52.73   0.764 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.00    59.57       112.        -6.    -0.002   521.40   0.813s
Th-234    251.56    62.97       127.        29.     0.011   114.64   0.818s
Th-234    370.66    92.77       161.        71.     0.026    55.72   0.850s
U-235     372.97    93.35       126.        10.     0.004   139.55   0.851D
Ac-228    372.97    93.35       126.        56.     0.021    18.73   0.851D
Eu-152    488.11   122.16       173.       -10.    -0.004   374.45   0.883s
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    528.31   132.23       157.        -2.    -0.001  1820.82   0.893 
U-235     580.84   145.37       119.        23.     0.009   139.36   0.907s
U-235     651.69   163.10       110.        -6.    -0.002   494.16   0.928s
U-235     742.10   185.72       161.        47.     0.017    70.93   0.952D
Ra-226    744.06   186.21        92.        36.     0.013    82.04   0.953D
Pb-212    952.72   238.42       135.       505.     0.187    11.21   0.909 
Pb-214    965.84   241.70       133.       109.     0.040    38.80   0.567s
Tl-208   1108.77   277.46        92.         4.     0.002   634.16   1.048s
Pb-214   1179.01   295.03        77.       191.     0.071    20.71   1.165 
Pb-212   1197.85   299.74        54.        47.     0.017    55.29   0.583s
Ac-228   1350.63   337.96        42.       103.     0.038    27.29   1.087 
Eu-152   1377.30   344.63        72.       -10.    -0.004   255.08   1.114s
Pb-214   1405.50   351.69        73.       309.     0.114    14.53   1.292 
Pa-234   2263.80   566.35         9.         7.     0.003   142.25   1.321s
Tl-208   2331.34   583.24        40.       163.     0.060    20.48   0.869s
Bi-214   2435.26   609.22        48.       268.     0.099    14.97   1.262 
Cs-137   2643.70   661.34        42.         3.     0.001   717.85   1.398s
Eu-154   2892.73   723.60        55.       -10.    -0.004   226.51   1.447s
Bi-212   2907.11   727.19        15.        73.     0.027    31.60   0.753s
Eu-152   3112.15   778.45        28.        -2.    -0.001   701.19   1.489s
Bi-212   3141.08   785.68        32.         2.     0.001   794.92   1.494s
Tl-208   3440.00   860.39         8.        38.     0.014    44.35   0.321s
Eu-154   3480.69   870.56        27.        -4.    -0.002   363.04   1.557s
Pa-234   3525.57   881.78        22.        -5.    -0.002   287.31   1.562s
Ac-228   3643.41   911.23         9.       160.     0.059    17.26   1.405 
Pa-234   3772.68   943.54        23.        -5.    -0.002   272.84   1.606 
Ac-228   3873.50   968.73        32.        44.     0.016    47.01   1.621s
Eu-154   3983.37   996.18        24.        -4.    -0.002   332.57   1.639s
Eu-154   4017.74  1004.77        22.        -3.    -0.001   419.61   1.644s
Eu-152   4449.58  1112.67        25.        -1.     0.000  1379.31   1.708s
Bi-214   4478.69  1119.94        15.        54.     0.020    33.95   1.160s
Co-60    4693.33  1173.56        17.         6.     0.002   218.96   1.741s
Eu-154   5098.36  1274.73        11.         5.     0.002   229.97   1.792s
Co-60    5332.57  1333.23         9.        -1.     0.000   761.17   1.819s
Eu-152   5631.43  1407.86         9.         5.     0.002   207.04   1.851s
K-40     5843.10  1460.72        26.       256.     0.095    12.69   1.339s
Bi-212   6483.02  1620.48         8.         4.     0.001   234.07   1.925s
Bi-214   7059.21  1764.29        18.        12.     0.004    80.44   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1072E+00                                      5.12E+12             
911.20 1.107E+00  (  4.896E-02 8.63E+00 2.62E+01 G  
968.96 5.278E-01 -   1.572E-01 2.35E+01 1.59E+01 G  
338.32 8.383E-01 -   1.218E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 1.107E+00 }   5.166E-01 9.36E+00 4.10E+00 XA 

Am-241   I  -3.4353E-02                                      1.58E+05             
59.54-3.435E-02 ?(  1.457E-01 2.61E+02 3.59E+01 G  

Bi-212   N   1.7057E+00                                      5.12E+12             
727.33 1.706E+00  (  2.109E-01 1.58E+01 6.65E+00 G  
785.37 3.014E-01 &   1.943E+00 3.97E+02 1.11E+00 G  

1620.74 6.957E-01 &   1.204E+00 1.17E+02 1.51E+00 G  

Bi-214   N   7.9969E-01                                      5.84E+05             
609.31 8.103E-01  (P 4.903E-02 7.49E+00 4.55E+01 G  

1120.29 7.674E-01  (P 1.256E-01 1.70E+01 1.49E+01 G  
1764.49 2.307E-01 - P 1.950E-01 4.02E+01 1.53E+01 G  

Co-60    T   4.9532E-03                                      1.93E+03             
1332.49-2.844E-03 ?(  1.730E-02 3.81E+02 1.00E+02 G  
1173.23 1.276E-02 ?(  2.129E-02 1.09E+02 9.98E+01 G  

Cs-137   I   4.4480E-03                                      1.10E+04             
661.66 4.448E-03 &(  2.591E-02 3.59E+02 8.50E+01 G  

Eu-152   I   5.0410E-03                                      4.94E+03             
344.28-3.445E-02 ?(  7.008E-02 1.28E+02 2.66E+01 G  
121.78-2.381E-02 &   7.239E-02 1.87E+02 2.84E+01 G  
778.90-2.733E-02 +   1.548E-01 3.51E+02 1.30E+01 G  
964.08 0.000E+00 +   5.583E-01 1.00E+03 1.45E+01 G  

1112.08-1.620E-02 +   1.822E-01 6.90E+02 1.34E+01 G  
1408.01 5.541E-02 ?(  8.436E-02 1.04E+02 2.09E+01 G  

Eu-154   I   6.6989E-03                                      3.14E+03             
873.18-6.138E-02 ?(  1.768E-01 1.82E+02 1.22E+01 G  
123.07 2.859E-03 %   4.975E-02 1.06E+03 4.04E+01 G  

1274.43 3.044E-02 &(  5.265E-02 1.15E+02 3.49E+01 G  
723.30-7.500E-02 +   1.342E-01 1.13E+02 2.00E+01 G  

1004.72-3.587E-02 +   1.196E-01 2.10E+02 1.79E+01 G  
996.25-8.083E-02 +   2.120E-01 1.66E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 13:55:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   6.2447E+00                                      4.57E+11             
1460.82 6.245E+00  (P 2.912E-01 6.35E+00 1.06E+01 G  

Pa-234   N   2.9775E-02                                      1.63E+12             
131.30-6.983E-03 ?(  1.044E-01 9.10E+02 1.82E+01 G  
569.50 1.017E-01  (  1.015E-01 7.11E+01 9.30E+00 G  
946.00-7.212E-02 +   1.535E-01 1.36E+02 1.35E+01 G  
880.52-8.279E-02 +   1.860E-01 1.44E+02 1.05E+01 G  
883.24 1.159E-03 %   1.935E-01 1.01E+04 9.70E+00 G  

Pb-212   N   8.6672E-01                                      5.12E+12             
238.63 8.667E-01  (P 4.639E-02 5.60E+00 4.36E+01 G  
300.09 1.268E+00 + P 4.601E-01 2.76E+01 3.18E+00 G  

Pb-214   N   8.4191E-01                                      5.84E+05             
351.93 8.231E-01  (P 5.310E-02 7.27E+00 3.56E+01 G  
295.22 8.782E-01  (P 9.405E-02 1.04E+01 1.84E+01 G  
242.00 1.127E+00 + P 2.789E-01 1.94E+01 7.27E+00 G  

Ra-226   N   6.8149E-01                                      5.84E+05             
Derived Ave Activity  

186.21 6.815E-01 }(  4.210E-01 4.10E+01 3.56E+00 G  

Th-234   N   1.3469E+00                                      1.63E+12             
63.30 1.356E+00 ?(  1.213E+00 5.73E+01 3.75E+00 G  
92.59 1.339E+00 *(  5.562E-01 2.79E+01 4.34E+00 G  

Tl-208   N   2.5644E-01                                      5.12E+12             
583.19 2.564E-01  (  2.314E-02 1.02E+01 8.50E+01 G  
277.37 5.334E-02 -   2.754E-01 3.17E+02 6.60E+00 G  
860.53 5.289E-01 +   9.500E-02 2.22E+01 1.24E+01 G  

U-235    N   1.3655E-01                                      2.57E+11             
143.77 1.365E-01 &(  1.496E-01 6.97E+01 1.09E+01 G  
205.32 8.869E-03 %   3.538E-01 2.42E+03 5.02E+00 G  
163.36-7.783E-02 &   3.125E-01 2.47E+02 5.08E+00 G  
185.72 5.554E-02 }   3.472E-02 3.55E+01 5.70E+01 G  

Energy duplication    
93.35 1.365E-01 }   3.677E-01 6.98E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.57       112.        -6.    -0.002   521.40  -3.435E-02   
Th-234      62.97       127.        29.     0.011   114.64   1.356E+00   
Th-234      92.77       161.        71.     0.026    55.72   1.339E+00   
Eu-152     122.16       173.       -10.    -0.004   374.45  -2.381E-02   
Pa-234     132.23       157.        -2.    -0.001  1820.82  -6.983E-03   
Eu-152     344.63        72.       -10.    -0.004   255.08  -3.445E-02   
Pa-234     566.35         9.         7.     0.003   142.25   1.017E-01   
Cs-137     661.34        42.         3.     0.001   717.85   4.448E-03   
Eu-154     723.60        55.       -10.    -0.004   226.51  -7.500E-02   
Eu-152     778.45        28.        -2.    -0.001   701.19  -2.733E-02   
Eu-154     870.56        27.        -4.    -0.002   363.04  -6.138E-02   
Pa-234     881.78        22.        -5.    -0.002   287.31  -8.279E-02   
Pa-234     943.54        23.        -5.    -0.002   272.84  -7.212E-02   
Eu-154     996.18        24.        -4.    -0.002   332.57  -8.083E-02   
Eu-154    1004.77        22.        -3.    -0.001   419.61  -3.587E-02   
Eu-152    1112.67        25.        -1.     0.000  1379.31  -1.620E-02   
Co-60     1173.56        17.         6.     0.002   218.96   1.276E-02   
Eu-154    1274.73        11.         5.     0.002   229.97   3.044E-02   
Co-60     1333.23         9.        -1.     0.000   761.17  -2.844E-03   
Eu-152    1407.86         9.         5.     0.002   207.04   5.541E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1072E+00    1.1072E+00   1.9108E-01    2.0724E-01  4.896E-02
Am-241 #A   -3.4347E-02   -3.4353E-02   1.7911E-01    1.7913E-01  1.457E-01
Bi-212       1.7057E+00    1.7057E+00   5.3893E-01    5.4597E-01  2.109E-01
Bi-214       7.9965E-01    7.9969E-01   1.2323E-01    1.2848E-01  4.903E-02
Co-60  #A    4.8840E-03    4.9532E-03   1.0846E-02    1.0848E-02  1.730E-02
Cs-137 #A    4.4370E-03    4.4480E-03   3.1930E-02    3.1930E-02  2.591E-02
Eu-152 #A    5.0134E-03    5.0410E-03   8.2806E-03    8.2856E-03  7.008E-02
Eu-154 #A    6.6414E-03    6.6989E-03   1.4394E-02    1.4399E-02  1.768E-01
K-40         6.2447E+00    6.2447E+00   8.5286E-01    9.0879E-01  2.912E-01
Pa-234 #A    2.9775E-02    2.9775E-02   4.2356E-02    4.3000E-02  1.044E-01
Pb-212       8.6672E-01    8.6672E-01   9.8255E-02    1.2162E-01  4.639E-02
Pb-214       8.4187E-01    8.4191E-01   1.0906E-01    1.1870E-01  5.310E-02
Ra-226       6.8146E-01    6.8149E-01   5.5909E-01    5.6099E-01  4.210E-01
Th-234 #     1.3469E+00    1.3469E+00   7.5054E-01    7.6129E-01  1.213E+00
Tl-208       2.5644E-01    2.5644E-01   5.2506E-02    5.5054E-02  2.314E-02
U-235   A    1.3655E-01    1.3655E-01   1.9029E-01    1.9049E-01  1.496E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.2 to  2035.0 keV)     1.250E+01  pCi/g         
Total Decayed Activity (  205.2 to  2035.0 keV) 1.2503839E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-030                Received:        03/07/13                      
Lab ID:          243840-004                    Prepared:        03/11/13 13:21                
Matrix:          Soil                          Analyzed:        04/15/13 09:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0585 U         0.190          0.154             0.9    
Bismuth-212                          1.19             0.512          0.244                    
Bismuth-214                          0.848            0.126          0.0490                   
Cesium-137                          -0.000336 U       0.0322         0.0265            0.07   
Cobalt-60                           -0.0112 U         0.0347         0.0273            0.03   
Europium-152                         0.0628 U         0.0682         0.0682            0.1    
Europium-154                         0 U              0.132          0.155             0.2    
Lead-212                             1.12             0.105          0.0461                   
Lead-214                             1.02             0.123          0.0571                   
Potassium-40                         9.66             0.990          0.142                    
Protactinium-234                     0.0541 U         0.112          0.108                    
Radium-226 (By Bismuth-214)          0.848            0.126          0.0490            0.2    
Thallium-208                         0.428            0.0619         0.0208                   
Thorium-232 (By Actinium-228)        1.29             0.200          0.0640            0.9    
Thorium-234                          0.895 U          0.600          1.36                     
Uranium-235                          0.112 U b        0.0452         0.182             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243840-004                   Client ID : 12-PCT-312-030        

Seqnum : 1503151636004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130415_004                                Batch         : 196194                       Time      : 15-APR-2013 09:48     

Cal    : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0585           0.154      0.9      .19017           .19022           -0.014      u            

Bismuth-212                        1.19             0.244               .51241           .51601           0.035       u            

Bismuth-214                        0.848            0.0490              .12564           .13141           0.018       u            

Cesium-137                         -0.000336        0.0265     0.07     .032191          .032191          0.0052      u            

Cobalt-60                          -0.0112          0.0273     0.03     .034706          .03471           0.00072     u            

Europium-152                       0.0628           0.0682     0.1      .068154          .068248          0.0086      u            

Europium-154                       0                0.155      0.2      .13243           .13243           0           u            

Lead-212                           1.12             0.0461              .10471           .13986           0.0071      u            

Lead-214                           1.02             0.0571              .12263           .13524           0.0063      u            

Potassium-40                       9.66             0.142               .98972           1.1024           0.30        u            

Protactinium-234                   0.0541           0.108               .11242           .11323           0.028       u            

Radium-226 (By Bismuth-214)        0.848            0.0490     0.2      .12564           .13141           0.018       u            

Thallium-208                       0.428            0.0208              .061923          .067818          0.011       u            

Thorium-232 (By Actinium-228)      1.29             0.0640     0.9      .20023           .22106           -0.014      u            

Thorium-234                        0.895            1.36                .60014           .6061            0.0072      u            

Uranium-235                        0.112            0.182      0.18     .045193          .045767          0.0034      MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1503151636004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-030          
Sample Description: 243840-004, 196194 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:07            Live Time: 2700   sec

Acquisition Time: 4/15/2013 09:48:17        Real Time: 2702   sec
Analysis Time: 4/15/2013 10:33           Dead Time: 0.08   %

Analysis Quantity: 3.260E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.293E+00      2.002E-01      2.211E-01      6.399E-02
Am-241    #AB    5.850E-02      1.902E-01      1.902E-01      1.542E-01
Bi-212           1.188E+00      5.124E-01      5.160E-01      2.441E-01
Bi-214           8.476E-01      1.256E-01      1.314E-01      4.903E-02
Co-60     #AB   -1.115E-02      3.471E-02      3.471E-02      2.731E-02
Cs-137    #AB   -3.359E-04      3.219E-02      3.219E-02      2.649E-02
Eu-152    #AB    6.275E-02      6.815E-02      6.825E-02      6.823E-02
Eu-154    #AB    0.000E+00      1.324E-01      1.324E-01      1.554E-01
K-40             9.658E+00      9.897E-01      1.102E+00      1.419E-01
Pa-234    #AB    5.410E-02      1.124E-01      1.132E-01      1.083E-01
Pb-212           1.121E+00      1.047E-01      1.399E-01      4.611E-02
Pb-214           1.025E+00      1.226E-01      1.352E-01      5.712E-02
Ra-226    #      2.617E+00      8.095E-01      8.287E-01      4.690E-01
Th-234     AB    8.955E-01      6.001E-01      6.061E-01      1.359E+00
Tl-208           4.284E-01      6.192E-02      6.782E-02      2.079E-02
U-235     #AB    1.124E-01      4.519E-02      4.577E-02      1.822E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.936E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:33:25
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_004.An1               

Sample description                                             
243840-004, 196194                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415_004.An1

Acquisition information
Start time:                 4/15/2013 09:48:17
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2600E+02) = 

8.2905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0713

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.27        9.  77.86   0.00  0.000E+00
59.68       12. 162.54   0.86  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.29       19. 112.31   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 
74.81      152.  15.92   0.87  3.076E-02
77.13      299.   8.82   0.87  3.247E-02
87.25      122.  19.67   1.08  3.888E-02
92.63       60.  33.51   0.89  4.163E-02    92.59   4.343  1.021E+00 Th234 

93.35   5.760  7.633E-01 U235  
92.93       78.  31.48   0.89  4.199E-02    92.59   4.343  1.327E+00 Th234 
93.40       41.  54.23   0.89  4.199E-02    93.35   4.100  7.388E-01 Ac228 
132.71        6. 343.44   0.93  5.093E-02   131.30  18.200    PBC<MDA Pa234 
144.11       20. 105.27   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.076E-01 U235  
163.30        7. 266.97   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.843E-02 U235  
185.90      148.  15.47   1.27  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.617E+00 Ra226 
185.72  57.000  1.631E-01 U235  

185.90      103.  20.10   0.98  4.883E-02   185.72  57.000  1.137E-01 U235  
186.21   3.555  1.826E+00 Ra226 

203.05       10. 143.35   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.322E-01 U235  

208.87       57.  33.83   0.47  4.651E-02
238.58      739.   4.15   1.04  4.342E-02   238.63  43.600  1.191E+00 Pb212 
241.91      142.  13.84   1.04  4.309E-02   242.00   7.268  1.363E+00 Pb214 
270.55       67.  26.41   0.77  4.031E-02
277.42       29.  41.23   0.89  3.969E-02   277.37   6.600  3.434E-01 Tl208 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.23      223.  10.12   1.12  3.814E-02   295.22  18.414  9.698E-01 Pb214 
300.46       67.  23.46   0.70  3.771E-02   300.09   3.180  1.679E+00 Pb212 
338.33      153.  13.19   0.98  3.484E-02   338.32  11.400  1.181E+00 Ac228 
351.96      418.   6.23   1.28  3.392E-02   351.93  35.600  1.053E+00 Pb214 
583.32      283.   7.23   1.06  2.388E-02   583.19  85.000  4.284E-01 Tl208 
609.45      296.   7.28   1.46  2.316E-02   609.31  45.490  8.476E-01 Bi214 
727.47       48.  21.56   1.24  2.048E-02   727.33   6.650  1.091E+00 Bi212 
782.09        1. 657.02   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.92       44.  31.22   1.01  1.821E-02   860.53  12.400  6.023E-01 Tl208 
880.04        7. 103.90   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
911.32      200.   8.12   1.82  1.749E-02   911.20  26.200  1.341E+00 Ac228 
947.63        4. 178.57   1.66  1.703E-02   946.00  13.500    PBC<MDA Pa234 
959.98        5. 127.11   1.67  1.680E-02   964.08  14.500    PBC<MDA Eu152 
968.71       81.  20.40   0.84  1.674E-02   968.96  15.900  9.343E-01 Ac228 

1120.38       50.  19.87   1.79  1.507E-02  1120.29  14.910  6.839E-01 Bi214 
1408.19       12.  54.30   1.99  1.265E-02  1408.01  20.850  1.373E-01 Eu152 
1460.87      407.   5.12   1.62  1.228E-02  1460.82  10.550  9.658E+00 K40   
1620.72        9.  66.07   2.13  1.126E-02  1620.74   1.510  1.617E+00 Bi212 
1764.51       58.  13.13   1.16  1.046E-02  1764.49  15.310  1.112E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.27        28.         9. 0.000E+00  155.71   0.000  -      
299.27    74.86       248.       102. 3.316E+03   47.95   0.713  -      s 
308.55    77.18       284.       238. 7.323E+03   25.51   0.794  -        
348.82    87.25       196.       122. 3.130E+03   39.34   1.085  -      s 
835.14   208.87       130.        57. 1.221E+03   67.66   0.472 AC-228  s 

1081.81   270.55        92.        67. 1.667E+03   52.83   0.771 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.60    59.68       183.        12.     0.004   325.08   0.857 
Th-234    253.01    63.29       224.        19.     0.007   224.62   0.860s
Th-234    370.17    92.59       173.        60.     0.022    67.02   0.890D
Ac-228    373.22    93.35       232.        41.     0.015   108.46   0.891D
U-235     373.22    93.35       263.        78.     0.029    62.96   0.891D
Eu-154    488.42   122.16       190.       -17.    -0.006   238.91   0.921s
Pa-234    530.60   132.71       197.         6.     0.002   686.88   0.929s
U-235     576.20   144.11       204.        20.     0.007   210.53   0.942s
U-235     652.94   163.30       192.         7.     0.003   533.94   0.961s
U-235     743.30   185.90       163.       103.     0.038    40.20   0.983s
Ra-226    743.30   185.90       129.       148.     0.055    30.93   1.268s
U-235     811.89   203.05       100.        10.     0.004   286.70   1.003s
Pb-212    953.93   238.57       149.       691.     0.256     9.28   0.917 
Pb-214    967.24   241.90       163.       121.     0.045    37.48   0.919 
Tl-208   1109.29   277.42        51.        29.     0.011    82.45   0.891 
Pb-214   1180.49   295.23       104.       222.     0.082    20.23   1.120 
Pb-212   1200.60   300.25        75.        54.     0.020    51.48   1.095s
Ac-228   1352.86   338.33        79.       153.     0.057    26.38   0.975 
Pb-214   1407.38   351.96        93.       414.     0.153    12.46   1.278 
Tl-208   2332.70   583.32        35.       283.     0.105    14.45   1.064 
Bi-214   2437.23   609.45        52.       291.     0.108    14.56   1.463 
Eu-154   2893.51   723.52        68.        -8.    -0.003   296.67   1.476s
Bi-212   2909.32   727.47        22.        48.     0.018    43.12   1.244s
Eu-152   3114.85   778.85        37.        -3.    -0.001   501.85   1.522s
Bi-212   3127.80   782.09        32.         1.     0.000  1314.04   1.528 
Tl-208   3443.15   860.92        38.        44.     0.016    62.45   1.010s
Pa-234   3519.64   880.04        22.         7.     0.003   207.80   1.606s
Pa-234   3533.34   883.47        35.        -1.     0.000  1348.66   1.608s
Ac-228   3644.78   911.32        17.       200.     0.074    16.23   1.820s
Pa-234   3790.05   947.63        26.         4.     0.002   357.13   1.658s
Eu-152   3839.42   959.98        21.         5.     0.002   254.23   1.672s
Ac-228   3874.36   968.71        48.        81.     0.030    40.80   0.839s
Eu-154   4021.39  1005.46        25.        -2.    -0.001   742.89   1.703s
Bi-214   4481.16  1120.38        24.        50.     0.019    39.73   1.791s
Co-60    5332.21  1333.07        25.        -5.    -0.002   311.25   1.942s
Eu-152   5632.83  1408.19        14.        12.     0.004   108.61   1.992s
K-40     5843.63  1460.87         7.       407.     0.151    10.25   1.620 
Bi-212   6483.39  1620.72        13.         9.     0.003   132.13   2.127s
Bi-214   7058.86  1764.51         0.        58.     0.021    26.26   1.162s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2928E+00                                      5.12E+12             
911.20 1.341E+00  (  6.399E-02 8.12E+00 2.62E+01 G  
968.96 9.343E-01 -   1.862E-01 2.04E+01 1.59E+01 G  
338.32 1.181E+00  (  1.603E-01 1.32E+01 1.14E+01 G  

Energy duplication    
93.35 7.388E-01 -   6.324E-01 5.42E+01 4.10E+00 XA 

Am-241   I   5.8500E-02                                      1.58E+05             
59.54 5.850E-02 ?(  1.542E-01 1.63E+02 3.59E+01 G  

Bi-212   N   1.1884E+00                                      5.12E+12             
727.33 1.091E+00  (  2.441E-01 2.16E+01 6.65E+00 G  
785.37 1.754E-01 -   1.880E+00 6.57E+02 1.11E+00 G  

1620.74 1.617E+00 &(  1.518E+00 6.61E+01 1.51E+00 G  

Bi-214   N   8.4757E-01                                      5.84E+05             
609.31 8.476E-01  (P 4.903E-02 7.28E+00 4.55E+01 G  

1120.29 6.839E-01 -   1.572E-01 1.99E+01 1.49E+01 G  
1764.49 1.112E+00 +   4.469E-02 1.31E+01 1.53E+01 G  

Co-60    T  -1.1151E-02                                      1.93E+03             
1332.49-1.115E-02 ?(  2.731E-02 1.56E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.035E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -3.3592E-04                                      1.10E+04             
661.66-3.359E-04 %(  2.649E-02 4.79E+03 8.50E+01 G  

Eu-152   I   6.2751E-02                                      4.94E+03             
344.28 8.641E-04 %(  6.823E-02 4.80E+03 2.66E+01 G  
121.78-2.836E-03 %   7.777E-02 1.67E+03 2.84E+01 G  
778.90-4.250E-02 +   1.716E-01 2.51E+02 1.30E+01 G  
964.08 6.906E-02 ?(  1.362E-01 1.27E+02 1.45E+01 G  

1112.08-3.409E-03 &   1.919E-01 3.42E+03 1.34E+01 G  
1408.01 1.373E-01 ?(  1.036E-01 5.43E+01 2.09E+01 G  

K-40     N   9.6576E+00                                      4.57E+11             
1460.82 9.658E+00  (  1.419E-01 5.12E+00 1.06E+01 G  

Pa-234   N   5.4101E-02                                      1.63E+12             
131.30 1.929E-02 ?(  1.083E-01 3.43E+02 1.82E+01 G  
569.50-1.063E-02 %   1.842E-01 1.06E+03 9.30E+00 G  
946.00 5.642E-02 ?(  1.597E-01 1.79E+02 1.35E+01 G  
880.52 1.115E-01 ?(  1.774E-01 1.04E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
883.24-2.213E-02 +   2.437E-01 6.74E+02 9.70E+00 G  

Pb-212   N   1.1210E+00                                      5.12E+12             
238.63 1.121E+00  (P 4.611E-02 4.64E+00 4.36E+01 G  
300.09 1.374E+00 + P 5.168E-01 2.57E+01 3.18E+00 G  

Pb-214   N   1.0245E+00                                      5.84E+05             
351.93 1.053E+00  (P 5.712E-02 6.23E+00 3.56E+01 G  
295.22 9.698E-01  (P 1.040E-01 1.01E+01 1.84E+01 G  
242.00 1.190E+00 + P 2.915E-01 1.87E+01 7.27E+00 G  

Ra-226   N   2.6172E+00                                      5.84E+05             
186.21 2.617E+00 *(  4.690E-01 1.55E+01 3.56E+00 G  

Th-234   N   8.9546E-01                                      1.63E+12             
63.30 7.500E-01 ?(  1.359E+00 1.12E+02 3.75E+00 G  
92.59 1.021E+00  (  5.203E-01 3.35E+01 4.34E+00 G  

Tl-208   N   4.2840E-01                                      5.12E+12             
583.19 4.284E-01  (  2.079E-02 7.23E+00 8.50E+01 G  
277.37 3.434E-01 -   1.945E-01 4.12E+01 6.60E+00 G  
860.53 6.023E-01 +   1.945E-01 3.12E+01 1.24E+01 G  

U-235    N   1.1242E-01                                      2.57E+11             
143.77 1.076E-01  (  1.822E-01 1.05E+02 1.09E+01 G  
205.32 1.322E-01 &(  3.047E-01 1.43E+02 5.02E+00 G  
163.36 8.843E-02 ?(  3.853E-01 2.67E+02 5.08E+00 G  
185.72 1.137E-01 *(  3.283E-02 2.01E+01 5.70E+01 G  

Energy duplication    
93.35 9.919E-01     4.801E-01 3.15E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.68       183.        12.     0.004   325.08   5.850E-02   
U-235       93.35       263.        78.     0.029    62.96   9.919E-01   
Eu-154     122.16       190.       -17.    -0.006   238.91  -2.550E-02   
Pa-234     132.71       197.         6.     0.002   686.88   1.929E-02   
U-235      144.11       204.        20.     0.007   210.53   1.076E-01   
U-235      163.30       192.         7.     0.003   533.94   8.843E-02   
U-235      185.90       163.       103.     0.038    40.20   1.137E-01   
U-235      203.05       100.        10.     0.004   286.70   1.322E-01   
Eu-154     723.52        68.        -8.    -0.003   296.67  -6.076E-02   
Eu-152     778.85        37.        -3.    -0.001   501.85  -4.250E-02   
Pa-234     880.04        22.         7.     0.003   207.80   1.115E-01   
Pa-234     883.47        35.        -1.     0.000  1348.66  -2.213E-02   
Pa-234     947.63        26.         4.     0.002   357.13   5.642E-02   
Eu-152     959.98        21.         5.     0.002   254.23   6.906E-02   
Eu-154    1005.46        25.        -2.    -0.001   742.89  -2.054E-02   
Co-60     1333.07        25.        -5.    -0.002   311.25  -1.115E-02   
Eu-152    1408.19        14.        12.     0.004   108.61   1.373E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.2928E+00    1.2928E+00   2.0023E-01    2.2106E-01  6.399E-02
Am-241 #A    5.8490E-02    5.8500E-02   1.9017E-01    1.9022E-01  1.542E-01
Bi-212       1.1884E+00    1.1884E+00   5.1241E-01    5.1601E-01  2.441E-01
Bi-214       8.4754E-01    8.4757E-01   1.2564E-01    1.3141E-01  4.903E-02
Co-60  #A   -1.0995E-02   -1.1151E-02   3.4706E-02    3.4710E-02  2.731E-02
Cs-137 #A   -3.3510E-04   -3.3592E-04   3.2191E-02    3.2191E-02  2.649E-02
Eu-152 #A    6.2409E-02    6.2751E-02   6.8154E-02    6.8248E-02  6.823E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.3243E-01    1.3243E-01  1.554E-01
K-40         9.6576E+00    9.6576E+00   9.8972E-01    1.1024E+00  1.419E-01
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Pa-234 #A    5.4101E-02    5.4101E-02   1.1242E-01    1.1323E-01  1.083E-01
Pb-212       1.1210E+00    1.1210E+00   1.0471E-01    1.3986E-01  4.611E-02
Pb-214       1.0245E+00    1.0245E+00   1.2263E-01    1.3524E-01  5.712E-02
Ra-226 #     2.6171E+00    2.6172E+00   8.0952E-01    8.2875E-01  4.690E-01
Th-234  A    8.9546E-01    8.9546E-01   6.0014E-01    6.0610E-01  1.359E+00
Tl-208       4.2840E-01    4.2840E-01   6.1923E-02    6.7818E-02  2.079E-02
U-235  #A    1.1242E-01    1.1242E-01   4.5193E-02    4.5767E-02  1.822E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.6 keV)     1.818E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.6 keV) 1.8177536E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Received:        03/07/13                      
Lab ID:          243840-005                    Prepared:        03/11/13 13:27                
Matrix:          Soil                          Analyzed:        04/15/13 09:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0476 U         0.151          0.121             0.9    
Bismuth-212                          0.384            0.374          0.267                    
Bismuth-214                          0.471            0.0927         0.0403                   
Cesium-137                           0.00349 U        0.0248         0.0200            0.07   
Cobalt-60                           -0.000612 U       0.0267         0.0219            0.03   
Europium-152                         0.0181 U         0.0551         0.0586            0.1    
Europium-154                         0.0169 U         0.0564         0.146             0.2    
Lead-212                             0.481            0.0775         0.0385                   
Lead-214                             0.651            0.102          0.0409                   
Potassium-40                         9.22             0.987          0.269                    
Protactinium-234                     0.00266 U        0.00682        0.0911                   
Radium-226 (By Bismuth-214)          0.471            0.0927         0.0403            0.2    
Thallium-208                         0.183            0.0444         0.0182                   
Thorium-232 (By Actinium-228)        0.519            0.116          0.0569            0.9    
Thorium-234                          0.0958 U         1.18           0.963                    
Uranium-235                          0.0569 U         0.0428         0.150             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-005                   Client ID : 12-PCT-312-031        

Seqnum : 1513151688003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_003                                Batch         : 196194                       Time      : 15-APR-2013 09:02     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312 g                        Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0476           0.121       0.9       .15084           .15088           -0.014      u        

Bismuth-212                         0.384             0.267                 .374             .37452           0.035       u        

Bismuth-214                         0.471             0.0403                .092651          .09509           0.018       u        

Cesium-137                          0.00349           0.0200      0.07      .024803          .024804          0.0052      u        

Cobalt-60                           -0.000612         0.0219      0.03      .02667           .02667           0.00072     u        

Europium-152                        0.0181            0.0586      0.1       .055144          .055154          0.0086      u        

Europium-154                        0.0169            0.146       0.2       .056382          .056389          0           u        

Lead-212                            0.481             0.0385                .077488          .087092          0.0071      u        

Lead-214                            0.651             0.0409                .10201           .10825           0.0063      u        

Potassium-40                        9.22              0.269                 .98694           1.0904           0.30        u        

Protactinium-234                    0.00266           0.0911                .0068247         .0068569         0.028       u        

Radium-226 (By Bismuth-214)         0.471             0.0403      0.2       .092651          .09509           0.018       u        

Thallium-208                        0.183             0.0182                .044363          .045902          0.011       u        

Thorium-232 (By Actinium-228)       0.519             0.0569      0.9       .11569           .12166           -0.014      u        

Thorium-234                         0.0958            0.963                 1.1762           1.1762           0.0072      u        

Uranium-235                         0.0569            0.150       0.18      .042848          .043004          0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513151688003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-031          
Sample Description: 243840-005, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:14            Live Time: 2700   sec

Acquisition Time: 4/15/2013 09:02:29        Real Time: 2704   sec
Analysis Time: 4/15/2013 09:47           Dead Time: 0.16   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.194E-01      1.157E-01      1.217E-01      5.694E-02
Am-241    #AB   -4.764E-02      1.508E-01      1.509E-01      1.212E-01
Bi-212    #      3.844E-01      3.740E-01      3.745E-01      2.669E-01
Bi-214    #      4.706E-01      9.265E-02      9.509E-02      4.027E-02
Co-60     #AB   -6.118E-04      2.667E-02      2.667E-02      2.188E-02
Cs-137    #AB    3.491E-03      2.480E-02      2.480E-02      2.003E-02
Eu-152    #AB    1.808E-02      5.514E-02      5.515E-02      5.855E-02
Eu-154    #AB    1.693E-02      5.638E-02      5.639E-02      1.461E-01
K-40             9.225E+00      9.869E-01      1.090E+00      2.693E-01
Pa-234    #AB    2.664E-03      6.825E-03      6.857E-03      9.105E-02
Pb-212           4.808E-01      7.749E-02      8.709E-02      3.848E-02
Pb-214           6.507E-01      1.020E-01      1.082E-01      4.089E-02
Ra-226    #      8.573E-01      6.442E-01      6.468E-01      4.878E-01
Th-234    #AB    9.584E-02      1.176E+00      1.176E+00      9.627E-01
Tl-208           1.826E-01      4.436E-02      4.590E-02      1.820E-02
U-235     #AB    5.689E-02      4.285E-02      4.300E-02      1.495E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.296E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_003.An1               

Sample description                                             
243840-005, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_003.An1

Acquisition information
Start time:                 4/15/2013 09:02:29
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1192

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
64.91        2. 613.62   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.78       81.  22.27   0.83  2.832E-02
77.29      122.  14.76   0.83  3.020E-02
93.30       30.  52.08   0.85  3.990E-02    93.35   4.100  5.909E-01 Ac228 

93.35   5.760  4.206E-01 U235  
93.39       33.  47.87   1.11  3.990E-02    93.35   4.100  6.413E-01 Ac228 

93.35   5.760  4.565E-01 U235  
121.81        4. 383.84   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.92       13. 123.57   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
185.98       46.  37.57   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.573E-01 Ra226 
185.98       46.  37.66   0.95  4.819E-02   185.72  57.000  5.334E-02 U235  

186.21   3.555  8.560E-01 Ra226 
238.54      288.   7.89   0.91  4.319E-02   238.63  43.600  4.808E-01 Pb212 
241.82       67.  25.64   0.52  4.285E-02   242.00   7.268  6.854E-01 Pb214 
276.97       13.  77.64   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.08      111.  14.55   1.08  3.814E-02   295.22  18.414  4.828E-01 Pb214 
299.72       27.  42.03   0.59  3.774E-02   300.09   3.180  7.277E-01 Pb212 
338.10       76.  17.78   0.87  3.494E-02   338.32  11.400  6.155E-01 Ac228 
343.83        5. 191.45   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.83      249.   7.65   1.12  3.404E-02   351.93  35.600  6.436E-01 Pb214 
583.21      118.  12.15   1.07  2.416E-02   583.19  85.000  1.843E-01 Tl208 
609.23      159.   9.38   1.22  2.345E-02   609.31  45.490  4.781E-01 Bi214 
661.27        2. 355.29   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.31       17.  48.64   1.45  2.078E-02   727.33   6.650  3.857E-01 Bi212 
860.71       20.  37.90   1.55  1.851E-02   860.53  12.400  2.851E-01 Tl208 
880.53        4. 160.24   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
883.92        1. 686.07   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.28       74.  14.08   0.64  1.779E-02   911.20  26.200  5.122E-01 Ac228 
968.90       39.  24.53   1.62  1.704E-02   968.96  15.900  4.625E-01 Ac228 
991.35        2. 166.50   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.27        1. 474.99   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.27       32.  24.12   1.71  1.535E-02  1120.29  14.910  4.475E-01 Bi214 
1407.45        2. 159.08   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      400.   5.09   1.68  1.254E-02  1460.82  10.550  9.225E+00 K40   
1621.16        2. 207.90   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       14.  26.54   1.96  1.069E-02  1764.49  15.310  2.690E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.67    74.76       138.        72. 2.542E+03   53.83   0.773  -        
308.69    77.27       127.       123. 4.060E+03   33.76   0.817  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.93    58.56        78.        -8.    -0.003   316.64   0.813s
Th-234    259.32    64.91        81.         2.     0.001  1227.24   0.818 
Th-234    366.24    91.67       150.       -29.    -0.011   124.22   0.850s
Ac-228    372.97    93.35        92.        33.     0.012    95.73   1.108D
U-235     372.97    93.35       108.        30.     0.011   104.16   0.851D
Eu-152    486.70   121.81       133.         4.     0.002   767.68   0.883s
Eu-154    490.74   122.82       138.       -12.    -0.004   292.54   0.884s
Pa-234    520.83   130.35       121.       -12.    -0.005   256.18   0.893 
U-235     575.03   143.92       120.        13.     0.005   247.13   0.907s
U-235     657.00   164.43       113.       -17.    -0.006   181.78   0.928s
U-235     743.15   185.98       125.        46.     0.017    75.32   0.952s
Ra-226    743.12   185.98       125.        46.     0.017    75.14   0.953s
U-235     817.78   204.65       110.       -10.    -0.004   313.11   0.973s
Pb-212    953.22   238.54        94.       282.     0.104    15.79   0.911 
Pb-214    966.33   241.82        92.        67.     0.025    51.29   0.515s
Tl-208   1106.83   276.97        45.        13.     0.005   155.27   1.048s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.19   295.08        56.       106.     0.039    29.10   1.084 
Pb-212   1197.74   299.72        43.        27.     0.010    84.07   0.589s
Ac-228   1351.19   338.10        42.        76.     0.028    35.56   0.866 
Eu-152   1374.09   343.83        51.         5.     0.002   382.89   1.114s
Pb-214   1406.09   351.83        44.       243.     0.090    15.30   1.118 
Pa-234   2274.79   569.10        30.        -1.     0.000  1433.54   1.321s
Tl-208   2331.25   583.21        25.       118.     0.044    24.30   1.067 
Bi-214   2435.31   609.23        33.       159.     0.059    18.76   1.225s
Cs-137   2643.41   661.27        25.         2.     0.001   710.58   1.398s
Eu-154   2899.88   725.38        45.       -10.    -0.004   199.83   1.447s
Bi-212   2907.57   727.31        24.        17.     0.006    97.29   1.450s
Eu-152   3111.61   778.31        29.        -2.    -0.001   923.58   1.489s
Bi-212   3122.03   780.92        13.        -1.     0.000  1880.55   1.494s
Tl-208   3441.27   860.71        20.        20.     0.008    75.80   1.548s
Pa-234   3520.58   880.53        20.         4.     0.002   320.48   1.562s
Pa-234   3534.15   883.92        22.         1.     0.000  1372.13   1.564s
Ac-228   3643.62   911.28        13.        74.     0.028    28.15   0.638s
Pa-234   3781.87   945.83        17.        -1.     0.000  1271.61   1.606s
Ac-228   3874.19   968.90        26.        39.     0.014    49.07   1.621s
Eu-154   3964.00   991.35         6.         2.     0.001   332.99   1.639s
Eu-154   4015.71  1004.27        20.         1.     0.000   949.98   1.644s
Bi-214   4479.99  1120.27        19.        32.     0.012    48.24   1.712s
Co-60    4693.07  1173.50        32.        -4.    -0.002   395.82   1.741s
Eu-154   5097.33  1274.48        25.        -4.    -0.001   411.57   1.792s
Eu-152   5629.78  1407.45         6.         2.     0.001   318.16   1.851s
K-40     5843.38  1460.79        23.       380.     0.141    10.18   1.680 
Bi-212   6485.77  1621.16         8.         2.     0.001   415.80   1.925s
Bi-214   7058.71  1764.17         7.        14.     0.005    53.08   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1942E-01                                      5.12E+12             
911.20 5.122E-01  (  5.694E-02 1.41E+01 2.62E+01 G  
968.96 4.625E-01 ?(  1.417E-01 2.45E+01 1.59E+01 G  
338.32 6.155E-01  (  1.211E-01 1.78E+01 1.14E+01 G  

Energy duplication    
93.35 6.413E-01 *   4.390E-01 4.79E+01 4.10E+00 XA 

Am-241   I  -4.7639E-02                                      1.58E+05             
59.54-4.764E-02 &(  1.212E-01 1.58E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.8444E-01                                      5.12E+12             
727.33 3.857E-01 ?(  2.669E-01 4.86E+01 6.65E+00 G  
785.37-8.167E-02 -   1.252E+00 9.40E+02 1.11E+00 G  

1620.74 3.791E-01 ?(  1.223E+00 2.08E+02 1.51E+00 G  

Bi-214   N   4.7058E-01                                      5.84E+05             
609.31 4.781E-01  (P 4.027E-02 9.38E+00 4.55E+01 G  

1120.29 4.475E-01 ?(P 1.405E-01 2.41E+01 1.49E+01 G  
1764.49 2.690E-01 - P 1.234E-01 2.65E+01 1.53E+01 G  

Co-60    T  -6.1176E-04                                      1.93E+03             
1332.49-6.118E-04 %(  2.188E-02 2.18E+03 1.00E+02 G  
1173.23-9.114E-03 +   2.879E-02 1.98E+02 9.98E+01 G  

Cs-137   I   3.4905E-03                                      1.10E+04             
661.66 3.491E-03 ?(  2.003E-02 3.55E+02 8.50E+01 G  

Eu-152   I   1.8081E-02                                      4.94E+03             
344.28 1.905E-02 ?(  5.855E-02 1.91E+02 2.66E+01 G  
121.78 1.003E-02 ?(  6.292E-02 3.84E+02 2.84E+01 G  
778.90-2.092E-02 +   1.569E-01 4.62E+02 1.30E+01 G  
964.08 1.526E-03 %   1.644E-01 6.54E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.756E-01 1.00E+03 1.34E+01 G  
1408.01 2.782E-02 ?(  6.641E-02 1.59E+02 2.09E+01 G  

Eu-154   I   1.6932E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.461E-01 1.00E+03 1.22E+01 G  
123.07-1.906E-02 +   4.500E-02 1.46E+02 4.04E+01 G  

1274.43-2.349E-02 +   7.694E-02 2.06E+02 3.49E+01 G  
723.30-7.767E-02 &   1.213E-01 9.99E+01 2.00E+01 G  

1004.72 1.470E-02 &(  1.131E-01 4.75E+02 1.79E+01 G  
996.25 4.035E-02 ?(  1.012E-01 1.66E+02 1.05E+01 G  

K-40     N   9.2246E+00                                      4.57E+11             
1460.82 9.225E+00  (P 2.693E-01 5.09E+00 1.06E+01 G  

Pa-234   N   2.6640E-03                                      1.63E+12             
131.30-4.424E-02 ?(  9.105E-02 1.28E+02 1.82E+01 G  
569.50-1.528E-02 +   1.788E-01 7.17E+02 9.30E+00 G  
946.00-1.288E-02 &   1.331E-01 6.36E+02 1.35E+01 G  
880.52 7.008E-02 ?(  1.762E-01 1.60E+02 1.05E+01 G  
883.24 1.769E-02 ?(  1.978E-01 6.86E+02 9.70E+00 G  

Pb-212   N   4.8077E-01                                      5.12E+12             
238.63 4.808E-01  (P 3.848E-02 7.89E+00 4.36E+01 G  
300.09 7.277E-01 + P 4.073E-01 4.20E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.5070E-01                                      5.84E+05             
351.93 6.436E-01  (P 4.089E-02 7.65E+00 3.56E+01 G  
295.22 4.828E-01 - P 7.991E-02 1.46E+01 1.84E+01 G  
242.00 6.854E-01  (P 2.308E-01 2.56E+01 7.27E+00 G  

Ra-226   N   8.5733E-01                                      5.84E+05             
186.21 8.573E-01  (  4.878E-01 3.76E+01 3.56E+00 G  

Th-234   N   9.5840E-02                                      1.63E+12             
63.30 9.584E-02 ?(  9.627E-01 6.14E+02 3.75E+00 G  
92.59-5.465E-01 +   5.339E-01 6.21E+01 4.34E+00 G  

Tl-208   N   1.8258E-01                                      5.12E+12             
583.19 1.843E-01  (  1.820E-02 1.21E+01 8.50E+01 G  
277.37 1.600E-01 ?(  1.912E-01 7.76E+01 6.60E+00 G  
860.53 2.851E-01 +   1.445E-01 3.79E+01 1.24E+01 G  

U-235    N   5.6888E-02                                      2.57E+11             
143.77 7.539E-02 ?(  1.495E-01 1.24E+02 1.09E+01 G  
205.32-1.332E-01 +   3.361E-01 1.57E+02 5.02E+00 G  
163.36-2.178E-01 +   3.144E-01 9.09E+01 5.08E+00 G  
185.72 5.334E-02  (  3.043E-02 3.77E+01 5.70E+01 G  

Energy duplication    
93.35 4.206E-01 *   3.381E-01 5.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.56        78.        -8.    -0.003   316.64  -4.764E-02   
Th-234      64.91        81.         2.     0.001  1227.24   9.584E-02   
Th-234      91.67       150.       -29.    -0.011   124.22  -5.465E-01   
U-235       93.35       108.        30.     0.011   104.16   4.206E-01   
Eu-152     121.81       133.         4.     0.002   767.68   1.003E-02   
Eu-154     122.82       138.       -12.    -0.004   292.54  -1.906E-02   
Pa-234     130.35       121.       -12.    -0.005   256.18  -4.424E-02   
U-235      143.92       120.        13.     0.005   247.13   7.539E-02   
U-235      164.43       113.       -17.    -0.006   181.78  -2.178E-01   
U-235      185.98       125.        46.     0.017    75.32   5.334E-02   
Ra-226     185.98       125.        46.     0.017    75.14   8.573E-01   
U-235      204.65       110.       -10.    -0.004   313.11  -1.332E-01   
Eu-152     343.83        51.         5.     0.002   382.89   1.905E-02   
Pa-234     569.10        30.        -1.     0.000  1433.54  -1.528E-02   
Cs-137     661.27        25.         2.     0.001   710.58   3.491E-03   
Eu-154     725.38        45.       -10.    -0.004   199.83  -7.767E-02   
Bi-212     727.31        24.        17.     0.006    97.29   3.857E-01   
Eu-152     778.31        29.        -2.    -0.001   923.58  -2.092E-02   
Bi-212     780.92        13.        -1.     0.000  1880.55  -8.167E-02   
Pa-234     880.53        20.         4.     0.002   320.48   7.008E-02   
Pa-234     883.92        22.         1.     0.000  1372.13   1.769E-02   
Pa-234     945.83        17.        -1.     0.000  1271.61  -1.288E-02   
Eu-154     991.35         6.         2.     0.001   332.99   4.035E-02   
Eu-154    1004.27        20.         1.     0.000   949.98   1.470E-02   
Co-60     1173.50        32.        -4.    -0.002   395.82  -9.114E-03   
Eu-154    1274.48        25.        -4.    -0.001   411.57  -2.349E-02   
Eu-152    1407.45         6.         2.     0.001   318.16   2.782E-02   
Bi-212    1621.16         8.         2.     0.001   415.80   3.791E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1942E-01    5.1942E-01   1.1569E-01    1.2166E-01  5.694E-02
Am-241 #A   -4.7630E-02   -4.7639E-02   1.5084E-01    1.5088E-01  1.212E-01
Bi-212 #     3.8444E-01    3.8444E-01   3.7400E-01    3.7452E-01  2.669E-01
Bi-214 #     4.7056E-01    4.7058E-01   9.2651E-02    9.5090E-02  4.027E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_003.An1               

Co-60  #A   -6.0325E-04   -6.1176E-04   2.6670E-02    2.6670E-02  2.188E-02
Cs-137 #A    3.4819E-03    3.4905E-03   2.4803E-02    2.4804E-02  2.003E-02
Eu-152 #A    1.7982E-02    1.8081E-02   5.5144E-02    5.5154E-02  5.855E-02
Eu-154 #A    1.6787E-02    1.6932E-02   5.6382E-02    5.6389E-02  1.461E-01
K-40         9.2246E+00    9.2246E+00   9.8694E-01    1.0904E+00  2.693E-01
Pa-234 #A    2.6640E-03    2.6640E-03   6.8247E-03    6.8569E-03  9.105E-02
Pb-212       4.8077E-01    4.8077E-01   7.7488E-02    8.7092E-02  3.848E-02
Pb-214       6.5067E-01    6.5070E-01   1.0201E-01    1.0825E-01  4.089E-02
Ra-226 #     8.5729E-01    8.5733E-01   6.4419E-01    6.4681E-01  4.878E-01
Th-234 #A    9.5840E-02    9.5840E-02   1.1762E+00    1.1762E+00  9.627E-01
Tl-208       1.8258E-01    1.8258E-01   4.4363E-02    4.5902E-02  1.820E-02
U-235  #A    5.6888E-02    5.6888E-02   4.2848E-02    4.3004E-02  1.495E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.153E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.1528639E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-032                Received:        03/07/13                      
Lab ID:          243840-006                    Prepared:        03/11/13 13:33                
Matrix:          Soil                          Analyzed:        04/15/13 11:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:20                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00682 U       0.181          0.148             0.9     
Bismuth-212                          0.435           0.398          0.276                     
Bismuth-214                          0.438           0.0946         0.0426                    
Cesium-137                           0.00461 U       0.0231         0.0184            0.07    
Cobalt-60                            0.00279 U       0.0252         0.0203            0.03    
Europium-152                         0.00832 U       0.0443         0.0682            0.1     
Europium-154                         0.00317 U       0.0581         0.162             0.2     
Lead-212                             0.464           0.0731         0.0355                    
Lead-214                             0.594           0.0985         0.0421                    
Potassium-40                         9.52            1.07           0.333                     
Protactinium-234                     0.0113 U        0.0177         0.101                     
Radium-226 (By Bismuth-214)          0.438           0.0946         0.0426            0.2     
Thallium-208                         0.188           0.0515         0.0233                    
Thorium-232 (By Actinium-228)        0.559           0.127          0.0650            0.9     
Thorium-234                          0.893 U         1.41           1.11                      
Uranium-235                          0.0485 U        0.0363         0.136             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-006                   Client ID : 12-PCT-312-032        

Seqnum : 1513151688006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_006                                Batch         : 196194                       Time      : 15-APR-2013 11:56     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00682           0.148       0.9       .18055           .18055           -0.014      u        

Bismuth-212                         0.435             0.276                 .39809           .39872           0.035       u        

Bismuth-214                         0.438             0.0426                .094554          .096625          0.018       u        

Cesium-137                          0.00461           0.0184      0.07      .02305           .023051          0.0052      u        

Cobalt-60                           0.00279           0.0203      0.03      .025161          .025161          0.00072     u        

Europium-152                        0.00832           0.0682      0.1       .044305          .044308          0.0086      u        

Europium-154                        0.00317           0.162       0.2       .058074          .058075          0           u        

Lead-212                            0.464             0.0355                .073055          .08251           0.0071      u        

Lead-214                            0.594             0.0421                .098527          .10392           0.0063      u        

Potassium-40                        9.52              0.333                 1.0683           1.1705           0.30        u        

Protactinium-234                    0.0113            0.101                 .017716          .017937          0.028       u        

Radium-226 (By Bismuth-214)         0.438             0.0426      0.2       .094554          .096625          0.018       u        

Thallium-208                        0.188             0.0233                .051505          .052908          0.011       u        

Thorium-232 (By Actinium-228)       0.559             0.0650      0.9       .12728           .13356           -0.014      u        

Thorium-234                         0.893             1.11                  1.4114           1.4139           0.0072      u        

Uranium-235                         0.0485            0.136       0.18      .036269          .036403          0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513151688006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-032          
Sample Description: 243840-006, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:20            Live Time: 2700   sec

Acquisition Time: 4/15/2013 11:56:13        Real Time: 2702   sec
Analysis Time: 4/15/2013 12:41           Dead Time: 0.09   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.586E-01      1.273E-01      1.336E-01      6.498E-02
Am-241    #AB    6.821E-03      1.805E-01      1.805E-01      1.484E-01
Bi-212    #      4.348E-01      3.981E-01      3.987E-01      2.756E-01
Bi-214           4.376E-01      9.455E-02      9.663E-02      4.257E-02
Co-60     #AB    2.785E-03      2.516E-02      2.516E-02      2.028E-02
Cs-137    #AB    4.609E-03      2.305E-02      2.305E-02      1.841E-02
Eu-152     AB    8.324E-03      4.431E-02      4.431E-02      6.815E-02
Eu-154    #AB    3.171E-03      5.807E-02      5.807E-02      1.618E-01
K-40             9.516E+00      1.068E+00      1.171E+00      3.326E-01
Pa-234    #AB    1.127E-02      1.772E-02      1.794E-02      1.011E-01
Pb-212           4.638E-01      7.306E-02      8.251E-02      3.546E-02
Pb-214           5.936E-01      9.853E-02      1.039E-01      4.208E-02
Ra-226    #      7.980E-01      5.914E-01      5.939E-01      4.433E-01
Th-234    #AB    8.925E-01      1.411E+00      1.414E+00      1.114E+00
Tl-208           1.875E-01      5.151E-02      5.291E-02      2.331E-02
U-235     #AB    4.853E-02      3.627E-02      3.640E-02      1.355E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.397E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

Sample description                                             
243840-006, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_006.An1

Acquisition information
Start time:                 4/15/2013 11:56:13
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1554

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.27       16.  44.74   0.44  0.000E+00
63.14       19.  79.07   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.74       90.  16.56   0.83  2.833E-02
77.07      122.  14.08   0.83  3.008E-02
87.32       43.  34.04   0.58  3.673E-02
92.22       18.  78.74   0.85  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  3.506E-01 Ac228 
93.35   5.760  2.496E-01 U235  

92.22       18.  78.74   0.85  3.990E-02    92.59   4.343  3.341E-01 Th234 
93.35   4.100  3.506E-01 Ac228 
93.35   5.760  2.496E-01 U235  

92.30       15. 102.35   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  3.014E-01 Ac228 
93.35   5.760  2.146E-01 U235  

162.86       10. 144.45   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
185.90       42.  37.06   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.980E-01 Ra226 
185.91       43.  37.37   0.95  4.819E-02   185.72  57.000  5.009E-02 U235  

186.21   3.555  8.039E-01 Ra226 
238.45      275.   7.71   0.88  4.319E-02   238.63  43.600  4.619E-01 Pb212 
241.60       56.  28.72   0.83  4.285E-02   242.00   7.268  5.831E-01 Pb214 
276.95       15.  75.26   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.93      131.  12.23   1.05  3.816E-02   295.22  18.414  5.807E-01 Pb214 
299.63       18.  57.49   1.07  3.774E-02   300.09   3.180  4.889E-01 Pb212 
338.11       55.  24.73   1.08  3.494E-02   338.32  11.400  4.492E-01 Ac228 
351.61      232.   8.09   0.91  3.406E-02   351.93  35.600  6.025E-01 Pb214 
569.61        2. 327.13   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.13      120.  13.73   0.94  2.416E-02   583.19  85.000  1.879E-01 Tl208 
609.23      145.  10.25   1.42  2.345E-02   609.31  45.490  4.376E-01 Bi214 
661.56        3. 250.08   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.40       15.  55.47   1.45  2.078E-02   727.33   6.650  3.419E-01 Bi212 
860.55       10.  74.56   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.13        7.  95.34   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.16       84.  14.31   0.50  1.779E-02   911.20  26.200  5.806E-01 Ac228 
946.86        2. 291.84   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.85       50.  18.77   1.17  1.704E-02   968.96  15.900  6.008E-01 Ac228 

1111.81        2. 266.14   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.18       64.  13.38   0.77  1.535E-02  1120.29  14.910  9.028E-01 Bi214 
1270.77        1. 915.83   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1333.78        1. 451.72   1.82  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.51      390.   5.35   1.92  1.254E-02  1460.82  10.550  9.516E+00 K40   
1619.03        5.  72.85   1.93  1.151E-02  1620.74   1.510  8.438E-01 Bi212 
1764.24       13.  37.76   1.96  1.069E-02  1764.49  15.310  2.480E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

120.91    30.27        18.        16. 0.000E+00   89.49   0.440  -      s 
298.71    74.77        79.        76. 2.683E+03   40.26   0.807  -        
308.03    77.10       133.       101. 3.358E+03   40.59   0.770  -        
348.85    87.32        80.        43. 1.163E+03   68.09   0.578  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.23    63.14       107.        19.     0.007   158.13   0.818 
Th-234    368.78    92.30       115.        15.     0.006   204.71   0.850s
Ac-228    372.97    93.35        89.        18.     0.007   157.47   0.851D
U-235     372.97    93.35        89.        18.     0.007   157.47   0.851D
Eu-152    486.80   121.84       102.       -11.    -0.004   277.54   0.883s
Eu-154    491.89   123.11        92.        -5.    -0.002   551.50   0.884s
Pa-234    524.68   131.32       147.       -14.    -0.005   250.06   0.893s
U-235     650.72   162.86       108.        10.     0.004   288.91   0.928s

112 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.85   185.91       105.        43.     0.016    74.73   0.952s
Ra-226    742.82   185.90       102.        42.     0.016    74.11   0.953s
Pb-212    952.85   238.45        79.       269.     0.100    15.42   0.882 
Pb-214    965.46   241.60        89.        56.     0.021    57.44   0.826 
Tl-208   1106.74   276.95        55.        15.     0.005   150.51   1.048s
Pb-214   1178.60   294.93        49.       126.     0.047    24.47   1.050 
Pb-212   1197.42   299.63        55.        18.     0.007   114.98   1.071s
Ac-228   1351.22   338.11        46.        55.     0.021    49.45   1.080 
Eu-152   1375.88   344.28        68.        -2.    -0.001  1488.75   1.114s
Pb-214   1405.20   351.61        46.       226.     0.084    16.17   0.910s
Pa-234   2276.85   569.61        27.         2.     0.001   654.25   1.321s
Tl-208   2330.93   583.13        40.       120.     0.044    27.47   0.940s
Bi-214   2435.31   609.23        36.       145.     0.054    20.50   1.418 
Cs-137   2644.60   661.56        21.         3.     0.001   500.16   1.398s
Eu-154   2900.05   725.42        41.        -7.    -0.002   283.29   1.447s
Bi-212   2907.96   727.40        26.        15.     0.005   110.94   1.450s
Bi-212   3137.71   784.84        29.        -3.    -0.001   579.90   1.494s
Tl-208   3440.64   860.55        23.        10.     0.004   149.11   1.548s
Pa-234   3518.97   880.13        19.         7.     0.003   190.67   1.562s
Pa-234   3530.02   882.89        25.        -3.    -0.001   528.81   1.564s
Ac-228   3643.12   911.16        16.        84.     0.031    28.61   0.505s
Pa-234   3785.97   946.86        19.         2.     0.001   583.69   1.606s
Eu-152   3852.93   963.59        35.        -4.    -0.002   390.86   1.618 
Ac-228   3873.96   968.85        13.        50.     0.019    37.53   1.174s
Eu-152   4446.13  1111.81        17.         2.     0.001   532.29   1.708 
Bi-214   4479.64  1120.18         5.        64.     0.024    26.76   0.769s
Co-60    4691.41  1173.08        34.        -5.    -0.002   312.83   1.741s
Eu-154   5082.48  1270.77        11.         1.     0.000  1831.66   1.792s
Co-60    5334.77  1333.78        13.         1.     0.000   903.45   1.819s
K-40     5842.28  1460.51        34.       390.     0.144    10.69   1.916 
Bi-212   6477.21  1619.03         3.         5.     0.002   145.70   1.925s
Bi-214   7059.00  1764.24        17.        13.     0.005    75.52   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5859E-01                                      5.12E+12             
911.20 5.806E-01  (  6.498E-02 1.43E+01 2.62E+01 G  
968.96 6.008E-01  (  9.859E-02 1.88E+01 1.59E+01 G  
338.32 4.492E-01  (  1.276E-01 2.47E+01 1.14E+01 G  

Energy duplication    
93.35 3.506E-01 -   4.337E-01 7.87E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.8206E-03                                      1.58E+05             
59.54 6.821E-03 %(  1.484E-01 1.32E+03 3.59E+01 G  

Bi-212   N   4.3476E-01                                      5.12E+12             
727.33 3.419E-01  (  2.756E-01 5.55E+01 6.65E+00 G  
785.37-3.977E-01 -   1.858E+00 2.90E+02 1.11E+00 G  

1620.74 8.438E-01 ?(  7.747E-01 7.29E+01 1.51E+00 G  

Bi-214   N   4.3764E-01                                      5.84E+05             
609.31 4.376E-01  (P 4.257E-02 1.02E+01 4.55E+01 G  

1120.29 9.028E-01 + P 7.349E-02 1.34E+01 1.49E+01 G  
1764.49 2.480E-01 - P 1.901E-01 3.78E+01 1.53E+01 G  

Co-60    T   2.7850E-03                                      1.93E+03             
1332.49 2.785E-03 &(  2.028E-02 4.52E+02 1.00E+02 G  
1173.23-1.211E-02 +   3.002E-02 1.56E+02 9.98E+01 G  

Cs-137   I   4.6085E-03                                      1.10E+04             
661.66 4.608E-03 ?(  1.841E-02 2.50E+02 8.50E+01 G  

Eu-152   I   8.3236E-03                                      4.94E+03             
344.28-5.589E-03 ?(  6.815E-02 7.44E+02 2.66E+01 G  
121.78-2.485E-02 +   5.540E-02 1.39E+02 2.84E+01 G  
778.90 4.146E-05 %   9.555E-02 1.40E+05 1.30E+01 G  
964.08-5.779E-02 +   1.805E-01 1.95E+02 1.45E+01 G  

1112.08 3.591E-02  (  1.525E-01 2.66E+02 1.34E+01 G  
1408.01 0.000E+00 &   1.564E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.1706E-03                                      3.14E+03             
873.18 2.205E-03 %(  1.618E-01 4.46E+03 1.22E+01 G  
123.07-8.264E-03 &   3.705E-02 2.76E+02 4.04E+01 G  

1274.43 3.507E-03 ?(  5.231E-02 9.16E+02 3.49E+01 G  
723.30-5.166E-02 &   1.159E-01 1.42E+02 2.00E+01 G  

1004.72-4.932E-03 %   1.131E-01 1.40E+03 1.79E+01 G  
996.25 4.881E-05 %   1.844E-01 2.29E+05 1.05E+01 G  

K-40     N   9.5160E+00                                      4.57E+11             
1460.82 9.516E+00  (P 3.326E-01 5.35E+00 1.06E+01 G  

Pa-234   N   1.1268E-02                                      1.63E+12             
131.30-5.023E-02 ?(  1.011E-01 1.25E+02 1.82E+01 G  
569.50 3.226E-02 +   1.703E-01 3.27E+02 9.30E+00 G  
946.00 3.027E-02 +   1.416E-01 2.92E+02 1.35E+01 G  
880.52 1.179E-01 &(  1.699E-01 9.53E+01 1.05E+01 G  
883.24-5.022E-02 +   2.130E-01 2.64E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.6375E-01                                      5.12E+12             
238.63 4.619E-01  (P 3.546E-02 7.71E+00 4.36E+01 G  
300.09 4.889E-01 ?(P 4.638E-01 5.75E+01 3.18E+00 G  

Pb-214   N   5.9362E-01                                      5.84E+05             
351.93 6.025E-01 @(P 4.208E-02 8.09E+00 3.56E+01 G  
295.22 5.807E-01  (P 7.480E-02 1.22E+01 1.84E+01 G  
242.00 5.831E-01  (P 2.276E-01 2.87E+01 7.27E+00 G  

Ra-226   N   7.9797E-01                                      5.84E+05             
186.21 7.980E-01 ?(  4.433E-01 3.71E+01 3.56E+00 G  

Th-234   N   8.9254E-01                                      1.63E+12             
63.30 8.925E-01 ?(  1.114E+00 7.91E+01 3.75E+00 G  
92.59 2.872E-01 -   4.690E-01 1.02E+02 4.34E+00 G  

Tl-208   N   1.8751E-01                                      5.12E+12             
583.19 1.879E-01  (  2.331E-02 1.37E+01 8.50E+01 G  
277.37 1.827E-01 &(  2.126E-01 7.53E+01 6.60E+00 G  
860.53 1.409E-01 &   1.568E-01 7.46E+01 1.24E+01 G  

U-235    N   4.8531E-02                                      2.57E+11             
143.77 1.225E-03 %(  1.355E-01 6.72E+03 1.09E+01 G  
205.32 1.114E-02 %   3.443E-01 1.88E+03 5.02E+00 G  
163.36 1.329E-01 ?(  3.088E-01 1.44E+02 5.08E+00 G  
185.72 5.009E-02 ?(  2.813E-02 3.74E+01 5.70E+01 G  

Energy duplication    
93.35 2.496E-01 ?   3.087E-01 7.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

115 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.14       107.        19.     0.007   158.13   8.925E-01   
Th-234      92.30       115.        15.     0.006   204.71   2.872E-01   
U-235       93.35        89.        18.     0.007   157.47   2.496E-01   
Eu-154     123.11        92.        -5.    -0.002   551.50  -8.264E-03   
Pa-234     131.32       147.       -14.    -0.005   250.06  -5.023E-02   
U-235      162.86       108.        10.     0.004   288.91   1.329E-01   
U-235      185.91       105.        43.     0.016    74.73   5.009E-02   
Ra-226     185.90       102.        42.     0.016    74.11   7.980E-01   
Pa-234     569.61        27.         2.     0.001   654.25   3.226E-02   
Cs-137     661.56        21.         3.     0.001   500.16   4.608E-03   
Eu-154     725.42        41.        -7.    -0.002   283.29  -5.166E-02   
Bi-212     727.40        26.        15.     0.005   110.94   3.419E-01   
Bi-212     784.84        29.        -3.    -0.001   579.90  -3.977E-01   
Pa-234     880.13        19.         7.     0.003   190.67   1.179E-01   
Pa-234     882.89        25.        -3.    -0.001   528.81  -5.022E-02   
Pa-234     946.86        19.         2.     0.001   583.69   3.027E-02   
Co-60     1173.08        34.        -5.    -0.002   312.83  -1.211E-02   
Eu-154    1270.77        11.         1.     0.000  1831.66   3.507E-03   
Co-60     1333.78        13.         1.     0.000   903.45   2.785E-03   
Bi-212    1619.03         3.         5.     0.002   145.70   8.438E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5859E-01    5.5859E-01   1.2728E-01    1.3356E-01  6.498E-02
Am-241 #A    6.8194E-03    6.8206E-03   1.8055E-01    1.8055E-01  1.484E-01
Bi-212 #     4.3476E-01    4.3476E-01   3.9809E-01    3.9872E-01  2.756E-01
Bi-214       4.3762E-01    4.3764E-01   9.4554E-02    9.6625E-02  4.257E-02
Co-60  #A    2.7461E-03    2.7850E-03   2.5161E-02    2.5161E-02  2.028E-02
Cs-137 #A    4.5971E-03    4.6085E-03   2.3050E-02    2.3051E-02  1.841E-02
Eu-152  A    8.2781E-03    8.3236E-03   4.4305E-02    4.4308E-02  6.815E-02
Eu-154 #A    3.1434E-03    3.1706E-03   5.8074E-02    5.8075E-02  1.618E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:41:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_006.An1               

K-40         9.5160E+00    9.5160E+00   1.0683E+00    1.1705E+00  3.326E-01
Pa-234 #A    1.1268E-02    1.1268E-02   1.7716E-02    1.7937E-02  1.011E-01
Pb-212       4.6375E-01    4.6375E-01   7.3055E-02    8.2510E-02  3.546E-02
Pb-214       5.9359E-01    5.9362E-01   9.8527E-02    1.0392E-01  4.208E-02
Ra-226 #     7.9793E-01    7.9797E-01   5.9140E-01    5.9387E-01  4.433E-01
Th-234 #A    8.9254E-01    8.9254E-01   1.4114E+00    1.4139E+00  1.114E+00
Tl-208       1.8751E-01    1.8751E-01   5.1505E-02    5.2908E-02  2.331E-02
U-235  #A    4.8531E-02    4.8531E-02   3.6269E-02    3.6403E-02  1.355E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.176E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.1757121E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-033                Received:        03/07/13                      
Lab ID:          243840-007                    Prepared:        03/11/13 14:44                
Matrix:          Soil                          Analyzed:        04/15/13 10:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00269 U       0.157          0.129            0.9     
Bismuth-212                           0.549           0.438          0.268                    
Bismuth-214                           0.447           0.0955         0.0422                   
Cesium-137                            0 U             0.0220         0.0268           0.07    
Cobalt-60                             0.0148          0.0176         0.0145           0.03    
Europium-152                          0.0540          0.0507         0.0455           0.1     
Europium-154                          0.00395 U       0.0491         0.167            0.2     
Lead-212                              0.533           0.0777         0.0366                   
Lead-214                              0.544           0.0859         0.0406                   
Potassium-40                          7.19            0.876          0.105                    
Protactinium-234                     -0.00477 U       0.0119         0.100                    
Radium-226 (By Bismuth-214)           0.447           0.0955         0.0422           0.2     
Thallium-208                          0.229           0.0482         0.0190                   
Thorium-232 (By Actinium-228)         0.757           0.128          0.0557           0.9     
Thorium-234                           0.872 U         0.714          1.10                     
Uranium-235                           0.0488 U        0.0409         0.142            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243840-007                   Client ID : 12-PCT-312-033        

Seqnum : 1503151636005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130415_005                                Batch         : 196194                       Time      : 15-APR-2013 10:57     

Cal    : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303 g                        Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00269          0.129       0.9       .1568            .1568            -0.014      u        

Bismuth-212                         0.549             0.268                 .43845           .43935           0.035       u        

Bismuth-214                         0.447             0.0422                .095512          .097653          0.018       u        

Cesium-137                          0                 0.0268      0.07      .021962          .021962          0.0052      u        

Cobalt-60                           0.0148            0.0145      0.03      .017597          .01761           0.00072     u        

Europium-152                        0.0540            0.0455      0.1       .050655          .050749          0.0086      u        

Europium-154                        0.00395           0.167       0.2       .049132          .049132          0           u        

Lead-212                            0.533             0.0366                .077656          .089274          0.0071      u        

Lead-214                            0.544             0.0406                .085897          .091076          0.0063      u        

Potassium-40                        7.19              0.105                 .87554           .94719           0.30        u        

Protactinium-234                    -0.00477          0.100                 .011891          .01195           0.028       u        

Radium-226 (By Bismuth-214)         0.447             0.0422      0.2       .095512          .097653          0.018       u        

Thallium-208                        0.229             0.0190                .048162          .050383          0.011       u        

Thorium-232 (By Actinium-228)       0.757             0.0557      0.9       .12791           .13916           -0.014      u        

Thorium-234                         0.872             1.10                  .7143            .71906           0.0072      u        

Uranium-235                         0.0488            0.142       0.18      .040918          .041039          0.0034      u        

u=use  

Page 1 of 1                                                                                                             1503151636005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-033          
Sample Description: 243840-007, 196194 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:26            Live Time: 2700   sec

Acquisition Time: 4/15/2013 10:57:28        Real Time: 2702   sec
Analysis Time: 4/15/2013 11:42           Dead Time: 0.06   %

Analysis Quantity: 3.030E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.566E-01      1.279E-01      1.392E-01      5.571E-02
Am-241    #AB   -2.686E-03      1.568E-01      1.568E-01      1.290E-01
Bi-212    #      5.487E-01      4.384E-01      4.393E-01      2.682E-01
Bi-214           4.473E-01      9.551E-02      9.765E-02      4.219E-02
Co-60            1.481E-02      1.760E-02      1.761E-02      1.452E-02
Cs-137    #AB    0.000E+00      2.196E-02      2.196E-02      2.680E-02
Eu-152    #      5.398E-02      5.065E-02      5.075E-02      4.551E-02
Eu-154    #AB    3.946E-03      4.913E-02      4.913E-02      1.673E-01
K-40             7.190E+00      8.755E-01      9.472E-01      1.046E-01
Pa-234    #AB   -4.771E-03      1.189E-02      1.195E-02      1.002E-01
Pb-212           5.325E-01      7.766E-02      8.927E-02      3.664E-02
Pb-214           5.439E-01      8.590E-02      9.108E-02      4.055E-02
Ra-226    #      9.831E-01      6.300E-01      6.335E-01      4.267E-01
Th-234    #AB    8.725E-01      7.143E-01      7.191E-01      1.099E+00
Tl-208           2.292E-01      4.816E-02      5.038E-02      1.904E-02
U-235     #AB    4.885E-02      4.092E-02      4.104E-02      1.419E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.223E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:42:37
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_005.An1               

Sample description                                             
243840-007, 196194                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415_005.An1

Acquisition information
Start time:                 4/15/2013 10:57:28
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0300E+02) = 

8.9198E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1547

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.45       27.  62.14   0.86  2.102E-02    63.30   3.750  1.129E+00 Th234 
74.82       99.  18.12   0.87  3.077E-02
77.24      126.  14.25   0.87  3.255E-02
87.33       59.  28.30   0.57  3.893E-02
92.72       37.  47.18   0.89  4.199E-02    92.59   4.343  6.795E-01 Th234 

93.35   5.760  5.080E-01 U235  
93.35   4.100  7.136E-01 Ac228 
93.35   5.760  5.080E-01 U235  

92.74       36.  53.30   0.89  4.163E-02    92.59   4.343  6.511E-01 Th234 
93.35   5.760  4.868E-01 U235  
93.35   4.100  6.839E-01 Ac228 

93.06       48.  36.83   1.07  4.199E-02    92.59   4.343  8.734E-01 Th234 
93.35   5.760  6.529E-01 U235  
93.35   4.100  9.173E-01 Ac228 

121.10       23.  64.11   0.92  5.000E-02   121.78  28.410  5.278E-02 Eu152 
144.00        7. 200.69   0.94  5.130E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.366E-02 U235  
186.11       52.  32.04   0.55  4.879E-02   185.72  57.000  6.125E-02 U235  

186.21   3.555  9.831E-01 Ra226 
185.72  57.000  6.125E-02 U235  

238.57      312.   7.18   1.12  4.342E-02   238.63  43.600  5.372E-01 Pb212 
241.69       66.  22.90   0.64  4.308E-02   242.00   7.268  6.922E-01 Pb214 
277.37       41.  36.28   0.72  3.969E-02   277.37   6.600  5.196E-01 Tl208 
295.22      113.  12.84   1.05  3.814E-02   295.22  18.414  5.241E-01 Pb214 
299.78       17.  58.51   0.52  3.774E-02   300.09   3.180  4.683E-01 Pb212 
327.59       34.  35.13   0.60  3.561E-02
338.67       89.  14.80   1.16  3.482E-02   338.32  11.400  7.435E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.51       13.  66.24   1.14  3.443E-02   344.28  26.590  4.604E-02 Eu152 
351.99      206.   8.78   0.91  3.392E-02   351.93  35.600  5.541E-01 Pb214 
583.45      141.  10.51   0.97  2.387E-02   583.19  85.000  2.292E-01 Tl208 
609.53      143.  10.29   1.33  2.316E-02   609.31  45.490  4.473E-01 Bi214 
727.38       20.  39.95   1.48  2.048E-02   727.33   6.650  4.906E-01 Bi212 
778.04        6. 106.39   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 
786.04        6. 117.25   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
860.58        9.  74.80   1.59  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.03        3. 189.92   1.61  1.792E-02   880.52  10.500    PBC<MDA Pa234 
881.05        1. 849.06   1.61  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.14      108.  11.08   1.56  1.749E-02   911.20  26.200  7.786E-01 Ac228 
969.07       59.  17.36   0.97  1.674E-02   968.96  15.900  7.297E-01 Ac228 

1120.90       52.  17.17   0.48  1.507E-02  1120.29  14.910  7.588E-01 Bi214 
1173.53        5. 131.59   1.83  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1272.52        1. 741.98   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 
1331.81        7.  59.43   1.94  1.321E-02  1332.49  99.983  1.885E-02 Co60  
1460.89      282.   6.09   2.36  1.228E-02  1460.82  10.550  7.190E+00 K40   
1764.43       28.  19.69   2.21  1.046E-02  1764.49  15.310  5.772E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.29    74.86       123.        87. 2.821E+03   42.83   1.003  -        
308.99    77.29       108.        99. 3.048E+03   36.38   1.020  -        
349.13    87.33        98.        59. 1.505E+03   56.61   0.571  -      s 

1309.92   327.59        41.        34. 9.604E+02   70.26   0.603 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.67    63.45       127.        27.     0.010   124.29   0.860 
Th-234    370.78    92.74       163.        36.     0.013   106.60   0.890 
U-235     373.22    93.35       135.        37.     0.014    94.35   0.891D
Ac-228    373.22    93.35       109.        48.     0.018    73.65   1.075D
Eu-152    484.16   121.10        93.        23.     0.008   128.22   0.920 
Pa-234    527.91   132.04       146.       -14.    -0.005   249.25   0.929s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.75   144.00       107.         7.     0.003   401.38   0.942s
U-235     656.73   164.25       105.        -6.    -0.002   494.46   0.961s
U-235     743.30   185.90       134.        42.     0.016    83.77   0.983s
Ra-226    744.13   186.11        92.        52.     0.019    64.08   0.553s
U-235     821.00   205.33        88.        -9.    -0.003   298.85   1.003s
Pb-212    953.92   238.57        81.       308.     0.114    14.36   1.120 
Pb-214    966.42   241.69        79.        66.     0.024    45.81   0.644s
Tl-208   1109.07   277.37        59.        41.     0.015    72.57   0.717s
Pb-214   1180.46   295.22        41.       111.     0.041    25.68   1.055 
Pb-212   1198.69   299.78        40.        17.     0.006   117.02   0.517s
Ac-228   1354.25   338.67        31.        89.     0.033    29.60   1.160 
Eu-152   1373.60   343.51        29.        13.     0.005   132.48   1.137s
Pb-214   1407.48   351.99        40.       203.     0.075    17.56   0.915 
Tl-208   2333.21   583.45        25.       141.     0.052    21.02   0.968s
Bi-214   2437.54   609.53        33.       143.     0.053    20.58   1.327 
Bi-212   2908.93   727.38        23.        20.     0.007    79.90   1.479s
Eu-152   3111.59   778.04        15.         6.     0.002   212.77   1.522s
Bi-212   3143.58   786.04        21.         6.     0.002   234.50   1.528s
Tl-208   3441.80   860.58        20.         9.     0.003   149.60   1.589s
Pa-234   3519.57   880.03        18.         3.     0.001   379.84   1.606s
Pa-234   3523.69   881.05        15.         1.     0.000  1698.12   1.608s
Ac-228   3644.03   911.14        11.       108.     0.040    22.16   1.560 
Eu-152   3852.27   963.19        39.        -3.    -0.001   576.90   1.672s
Ac-228   3875.81   969.07        16.        59.     0.022    34.71   0.966s
Eu-154   3981.68   995.53        19.        -4.    -0.001   323.46   1.697s
Eu-152   4447.30  1111.91        25.        -1.     0.000  1333.55   1.785s
Bi-214   4483.25  1120.90         6.        52.     0.019    34.34   0.478s
Co-60    4693.85  1173.53        17.         5.     0.002   263.18   1.829 
Eu-154   5089.93  1272.52        16.         1.     0.000  1483.96   1.901s
Co-60    5327.17  1331.81         6.         7.     0.003   118.86   1.942s
K-40     5843.70  1460.89         3.       282.     0.104    12.18   2.361 
Bi-214   7058.57  1764.43         1.        28.     0.010    39.38   2.212s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5658E-01                                      5.12E+12             
911.20 7.786E-01  (  5.571E-02 1.11E+01 2.62E+01 G  
968.96 7.297E-01  (  1.164E-01 1.74E+01 1.59E+01 G  
338.32 7.435E-01  (  1.072E-01 1.48E+01 1.14E+01 G  

Energy duplication    
93.35 9.173E-01     4.673E-01 3.68E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.6863E-03                                      1.58E+05             
59.54-2.686E-03 %(  1.290E-01 2.92E+03 3.59E+01 G  

Bi-212   N   5.4874E-01                                      5.12E+12             
727.33 4.906E-01  (  2.682E-01 3.99E+01 6.65E+00 G  
785.37 8.974E-01 ?(  1.622E+00 1.17E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.984E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.4726E-01                                      5.84E+05             
609.31 4.473E-01  (P 4.219E-02 1.03E+01 4.55E+01 G  

1120.29 7.588E-01 +   8.668E-02 1.72E+01 1.49E+01 G  
1764.49 5.772E-01 +   5.225E-02 1.97E+01 1.53E+01 G  

Co-60    T   1.4806E-02                                      1.93E+03             
1332.49 1.885E-02 ?(  1.452E-02 5.94E+01 1.00E+02 G  
1173.23 1.076E-02  (  2.183E-02 1.32E+02 9.98E+01 G  

Eu-152   I   5.3977E-02                                      4.94E+03             
344.28 4.604E-02 ?(  4.551E-02 6.62E+01 2.66E+01 G  
121.78 5.278E-02 ?(  5.266E-02 6.41E+01 2.84E+01 G  
778.90 7.287E-02 ?(  1.171E-01 1.06E+02 1.30E+01 G  
964.08-4.246E-02 -   1.979E-01 2.88E+02 1.45E+01 G  

1112.08-1.740E-02 -   1.891E-01 6.67E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.308E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.9457E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.673E-01 1.00E+03 1.22E+01 G  
123.07-7.969E-04 &   3.958E-02 3.02E+03 4.04E+01 G  

1274.43 5.322E-03 ?(  6.427E-02 7.42E+02 3.49E+01 G  
723.30-5.754E-04 %   1.051E-01 1.11E+04 2.00E+01 G  

1004.72 0.000E+00 -   1.531E-01 1.00E+03 1.79E+01 G  
996.25-7.788E-02 +   1.974E-01 1.62E+02 1.05E+01 G  

K-40     N   7.1898E+00                                      4.57E+11             
1460.82 7.190E+00  (  1.046E-01 6.09E+00 1.06E+01 G  

Pa-234   N  -4.7707E-03                                      1.63E+12             
131.30-4.995E-02 ?(  1.002E-01 1.25E+02 1.82E+01 G  
569.50 4.498E-03 %   1.994E-01 2.70E+03 9.30E+00 G  
946.00 1.872E-04 %   1.067E-01 3.46E+04 1.35E+01 G  
880.52 5.774E-02 ?(  1.729E-01 1.90E+02 1.05E+01 G  
883.24 1.233E-02 ?(  1.706E-01 8.49E+02 9.70E+00 G  

Pb-212   N   5.3252E-01                                      5.12E+12             
238.63 5.372E-01  (P 3.664E-02 7.18E+00 4.36E+01 G  
300.09 4.683E-01  (P 4.056E-01 5.85E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.4390E-01                                      5.84E+05             
351.93 5.541E-01  (P 4.055E-02 8.78E+00 3.56E+01 G  
295.22 5.241E-01  (P 6.981E-02 1.28E+01 1.84E+01 G  
242.00 6.922E-01 + P 2.191E-01 2.29E+01 7.27E+00 G  

Ra-226   N   9.8307E-01                                      5.84E+05             
186.21 9.831E-01  (  4.267E-01 3.20E+01 3.56E+00 G  

Th-234   N   8.7249E-01                                      1.63E+12             
63.30 1.129E+00 ?(  1.099E+00 6.21E+01 3.75E+00 G  
92.59 6.511E-01  (  5.428E-01 5.33E+01 4.34E+00 G  

Tl-208   N   2.2916E-01                                      5.12E+12             
583.19 2.292E-01  (  1.904E-02 1.05E+01 8.50E+01 G  
277.37 5.196E-01 +   2.253E-01 3.63E+01 6.60E+00 G  
860.53 1.375E-01 -   1.525E-01 7.48E+01 1.24E+01 G  

U-235    N   4.8846E-02                                      2.57E+11             
143.77 4.366E-02 &(  1.419E-01 2.01E+02 1.09E+01 G  
205.32-1.279E-01 &   3.071E-01 1.49E+02 5.02E+00 G  
163.36-7.640E-02 +   3.069E-01 2.47E+02 5.08E+00 G  
185.72 4.984E-02  (  3.198E-02 4.19E+01 5.70E+01 G  

Energy duplication    
93.35 5.080E-01 ?   3.702E-01 4.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.45       127.        27.     0.010   124.29   1.129E+00   
Th-234      92.74       163.        36.     0.013   106.60   6.511E-01   
U-235       93.35       135.        37.     0.014    94.35   5.080E-01   
Eu-152     121.10        93.        23.     0.008   128.22   5.278E-02   
Pa-234     132.04       146.       -14.    -0.005   249.25  -4.995E-02   
U-235      144.00       107.         7.     0.003   401.38   4.366E-02   
U-235      164.25       105.        -6.    -0.002   494.46  -7.640E-02   
U-235      185.90       134.        42.     0.016    83.77   4.984E-02   
U-235      205.33        88.        -9.    -0.003   298.85  -1.279E-01   
Eu-152     343.51        29.        13.     0.005   132.48   4.604E-02   
Bi-212     727.38        23.        20.     0.007    79.90   4.906E-01   
Eu-152     778.04        15.         6.     0.002   212.77   7.287E-02   
Bi-212     786.04        21.         6.     0.002   234.50   8.974E-01   
Pa-234     880.03        18.         3.     0.001   379.84   5.774E-02   
Pa-234     881.05        15.         1.     0.000  1698.12   1.233E-02   
Eu-152     963.19        39.        -3.    -0.001   576.90  -4.246E-02   
Eu-154     995.53        19.        -4.    -0.001   323.46  -7.788E-02   
Eu-152    1111.91        25.        -1.     0.000  1333.55  -1.740E-02   
Eu-154    1272.52        16.         1.     0.000  1483.96   5.322E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5658E-01    7.5658E-01   1.2791E-01    1.3916E-01  5.571E-02
Am-241 #A   -2.6858E-03   -2.6863E-03   1.5680E-01    1.5680E-01  1.290E-01
Bi-212 #     5.4874E-01    5.4874E-01   4.3845E-01    4.3935E-01  2.682E-01
Bi-214       4.4723E-01    4.4726E-01   9.5512E-02    9.7653E-02  4.219E-02
Co-60        1.4599E-02    1.4806E-02   1.7597E-02    1.7610E-02  1.452E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.1962E-02    2.1962E-02  2.680E-02
Eu-152 #     5.3683E-02    5.3977E-02   5.0655E-02    5.0749E-02  4.551E-02
Eu-154 #A    3.9119E-03    3.9457E-03   4.9132E-02    4.9132E-02  1.673E-01
K-40         7.1898E+00    7.1898E+00   8.7554E-01    9.4719E-01  1.046E-01
Pa-234 #A   -4.7707E-03   -4.7707E-03   1.1891E-02    1.1950E-02  1.002E-01
Pb-212       5.3252E-01    5.3252E-01   7.7656E-02    8.9274E-02  3.664E-02
Pb-214       5.4388E-01    5.4390E-01   8.5897E-02    9.1076E-02  4.055E-02
Ra-226 #     9.8303E-01    9.8307E-01   6.2999E-01    6.3351E-01  4.267E-01
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Th-234 #A    8.7249E-01    8.7249E-01   7.1430E-01    7.1906E-01  1.099E+00
Tl-208       2.2916E-01    2.2916E-01   4.8162E-02    5.0383E-02  1.904E-02
U-235  #A    4.8846E-02    4.8846E-02   4.0918E-02    4.1039E-02  1.419E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.068E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.0682299E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

128 of 381



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-034                Received:        03/07/13                      
Lab ID:          243840-008                    Prepared:        03/11/13 14:49                
Matrix:          Soil                          Analyzed:        04/15/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0330 U        0.236          0.193            0.9     
Bismuth-212                           1.88            0.624          0.289                    
Bismuth-214                           1.21            0.141          0.0479                   
Cesium-137                            0.00648 U       0.0355         0.0287           0.07    
Cobalt-60                             0.00490 U       0.0105         0.0244           0.03    
Europium-152                          0.0555 U        0.0571         0.0785           0.1     
Europium-154                          0.0246 U        0.0611         0.164            0.2     
Lead-212                              1.44            0.119          0.0508                   
Lead-214                              1.23            0.140          0.0528                   
Potassium-40                          8.10            0.925          0.276                    
Protactinium-234                      0.0109 U        0.0381         0.133                    
Radium-226 (By Bismuth-214)           1.21            0.141          0.0479           0.2     
Thallium-208                          0.446           0.0624         0.0236                   
Thorium-232 (By Actinium-228)         1.45            0.173          0.0852           0.9     
Thorium-234                           1.08 U          1.88           1.51                     
Uranium-235                           0.120 U b       0.0427         0.216            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-008                   Client ID : 12-PCT-312-034        

Seqnum : 1513151688004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_004                                Batch         : 196194                       Time      : 15-APR-2013 09:49     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326 g                        Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      -0.0330          0.193      0.9      .23616           .23618           -0.014      u            

Bismuth-212                        1.88             0.289               .62391           .63132           0.035       u            

Bismuth-214                        1.21             0.0479              .14061           .15097           0.018       u            

Cesium-137                         0.00648          0.0287     0.07     .035455          .035456          0.0052      u            

Cobalt-60                          0.00490          0.0244     0.03     .010543          .010545          0.00072     u            

Europium-152                       0.0555           0.0785     0.1      .057142          .05723           0.0086      u            

Europium-154                       0.0246           0.164      0.2      .06114           .061154          0           u            

Lead-212                           1.44             0.0508              .1186            .16824           0.0071      u            

Lead-214                           1.23             0.0528              .13979           .1556            0.0063      u            

Potassium-40                       8.10             0.276               .92483           1.0105           0.30        u            

Protactinium-234                   0.0109           0.133               .038086          .038183          0.028       u            

Radium-226 (By Bismuth-214)        1.21             0.0479     0.2      .14061           .15097           0.018       u            

Thallium-208                       0.446            0.0236              .062371          .068696          0.011       u            

Thorium-232 (By Actinium-228)      1.45             0.0852     0.9      .1727            .2022            -0.014      u            

Thorium-234                        1.08             1.51                1.8843           1.887            0.0072      u            

Uranium-235                        0.120            0.216      0.18     .042685          .043374          0.0034      MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513151688004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-034          
Sample Description: 243840-008, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:32            Live Time: 2700   sec

Acquisition Time: 4/15/2013 09:49:21        Real Time: 2703   sec
Analysis Time: 4/15/2013 10:34           Dead Time: 0.13   %

Analysis Quantity: 3.260E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.452E+00      1.727E-01      2.022E-01      8.519E-02
Am-241    #AB   -3.297E-02      2.362E-01      2.362E-01      1.932E-01
Bi-212           1.884E+00      6.239E-01      6.313E-01      2.892E-01
Bi-214           1.209E+00      1.406E-01      1.510E-01      4.791E-02
Co-60     #AB    4.901E-03      1.054E-02      1.055E-02      2.436E-02
Cs-137    #AB    6.478E-03      3.545E-02      3.546E-02      2.871E-02
Eu-152    #AB    5.553E-02      5.714E-02      5.723E-02      7.848E-02
Eu-154    #AB    2.456E-02      6.114E-02      6.115E-02      1.637E-01
K-40      #      8.102E+00      9.248E-01      1.011E+00      2.758E-01
Pa-234    #AB    1.093E-02      3.809E-02      3.818E-02      1.325E-01
Pb-212           1.443E+00      1.186E-01      1.682E-01      5.076E-02
Pb-214           1.228E+00      1.398E-01      1.556E-01      5.279E-02
Ra-226    #      2.849E+00      9.377E-01      9.574E-01      5.719E-01
Th-234    #AB    1.075E+00      1.884E+00      1.887E+00      1.510E+00
Tl-208           4.461E-01      6.237E-02      6.870E-02      2.363E-02
U-235     #AB    1.197E-01      4.269E-02      4.337E-02      2.164E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.991E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:34:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

Sample description                                             
243840-008, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_004.An1

Acquisition information
Start time:                 4/15/2013 09:49:21
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2600E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2600E+02) = 

8.2905E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:34:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1467

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.34       25.  87.62   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.075E+00 Th234 
74.81      239.  10.19   0.83  2.835E-02
77.28      335.   7.89   0.83  3.019E-02
87.29      151.  14.66   0.84  3.677E-02
90.02      116.  18.65   0.85  3.827E-02
92.97       97.  21.82   0.85  3.976E-02    93.35   4.100  1.819E+00 Ac228 

93.35   5.760  1.295E+00 U235  
92.59   4.343  1.733E+00 Th234 
93.35   5.760  1.295E+00 U235  

122.37       33.  63.47   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  7.479E-02 Eu152 

125.32       14. 124.50   0.88  4.864E-02   123.07  40.400    PBC<MDA Eu154 
163.88       24.  83.74   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.972E-01 U235  
186.02      154.  16.45   0.70  4.816E-02   185.72  57.000  1.719E-01 U235  

186.21   3.555  2.759E+00 Ra226 
185.72  57.000  1.719E-01 U235  

209.32       74.  25.95   0.77  4.603E-02
238.56      890.   4.08   0.97  4.318E-02   238.63  43.600  1.443E+00 Pb212 
241.68      135.  16.88   1.53  4.285E-02   242.00   7.268  1.327E+00 Pb214 
277.01       37.  46.68   1.05  3.962E-02   277.37   6.600  4.334E-01 Tl208 
295.09      303.   8.38   1.06  3.814E-02   295.22  18.414  1.303E+00 Pb214 
299.68       73.  24.88   0.88  3.774E-02   300.09   3.180  1.876E+00 Pb212 
337.95      213.  10.63   1.18  3.496E-02   338.32  11.400  1.642E+00 Ac228 
351.84      467.   5.62   1.24  3.404E-02   351.93  35.600  1.168E+00 Pb214 
510.62      206.  12.46   1.16  2.645E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:34:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.31        6. 185.85   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.13      299.   6.99   1.28  2.416E-02   583.19  85.000  4.470E-01 Tl208 
609.26      416.   5.70   1.27  2.345E-02   609.31  45.490  1.174E+00 Bi214 
664.53        4. 273.65   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.13       85.  16.56   1.46  2.078E-02   727.33   6.650  1.884E+00 Bi212 
785.77       52.  22.71   0.48  1.972E-02   785.37   1.110  7.296E+00 Bi212 
860.47       42.  23.71   1.55  1.851E-02   860.53  12.400  5.555E-01 Tl208 
883.56        2. 319.70   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.23      213.   8.52   1.74  1.779E-02   911.20  26.200  1.405E+00 Ac228 
943.73        1. 547.89   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.13      123.  11.52   1.35  1.704E-02   968.96  15.900  1.392E+00 Ac228 

1120.30      103.  13.24   2.00  1.535E-02  1120.29  14.910  1.386E+00 Bi214 
1171.12        6. 107.56   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1272.79        5. 130.93   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.59       13.  55.98   1.85  1.291E-02  1408.01  20.850  1.485E-01 Eu152 

1408.01  20.850  1.485E-01 Eu152 
1460.63      368.   5.41   1.70  1.254E-02  1460.82  10.550  8.102E+00 K40   
1620.46        7.  80.83   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.33       70.  12.62   1.63  1.069E-02  1764.49  15.310  1.312E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.80    74.79       239.       194. 6.851E+03   27.63   0.681  -        
308.66    77.26       248.       292. 9.661E+03   20.14   0.791  -        
349.13    87.39       196.       136. 3.710E+03   34.91   0.895  -        
360.05    90.12       181.        81. 2.116E+03   51.98   0.706  -      sM
836.40   209.32       133.        74. 1.603E+03   51.91   0.765 AC-228    

2040.93   510.62       116.       206. 7.787E+03   24.91   1.164 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:34:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.59    59.72       217.        -6.    -0.002   716.33   0.813s
Th-234    253.06    63.34       218.        25.     0.009   175.24   0.818s
Ac-228    372.97    93.35       185.        96.     0.036    46.62   0.677D
U-235     372.97    93.35       254.        81.     0.030    59.75   0.851D
Eu-152    488.92   122.37       207.        33.     0.012   126.93   0.883 
Eu-154    500.73   125.32       152.        14.     0.005   248.99   0.884 
Pa-234    522.44   130.76       279.       -11.    -0.004   441.65   0.893s
U-235     574.47   143.78       275.       -18.    -0.007   270.62   0.907s
U-235     654.81   163.88       197.        24.     0.009   167.48   0.928s
U-235     743.31   186.02       205.       130.     0.048    35.66   0.952s
Ra-226    743.47   186.06       187.       159.     0.059    32.91   0.713s
U-235     819.40   205.06       205.        -9.    -0.003   450.42   0.973s
Pb-212    953.29   238.56       178.       885.     0.328     8.17   0.972 
Pb-214    965.74   241.68       161.       135.     0.050    33.75   1.527s
Tl-208   1106.99   277.01       130.        37.     0.014    93.36   1.048s
Pb-214   1179.25   295.09       119.       298.     0.110    16.76   1.058 
Pb-212   1197.59   299.68       102.        73.     0.027    49.77   0.878 
Ac-228   1350.57   337.95       100.       213.     0.079    21.27   1.181 
Eu-152   1376.79   344.51       100.       -11.    -0.004   258.20   1.114s
Pb-214   1406.10   351.84        80.       461.     0.171    11.24   1.236 
Pa-234   2275.63   569.31        51.         6.     0.002   371.71   1.321s
Tl-208   2330.93   583.13        46.       299.     0.111    13.98   1.281 
Bi-214   2435.43   609.26        51.       408.     0.151    11.41   1.270 
Cs-137   2656.49   664.53        57.         4.     0.001   547.29   1.398s
Eu-154   2891.16   723.20        63.        -9.    -0.003   258.14   1.447s
Bi-212   2906.88   727.13        31.        85.     0.031    33.11   1.459s
Eu-152   3110.61   778.06        42.        -5.    -0.002   374.64   1.489s
Bi-212   3141.46   785.77        25.        52.     0.019    45.43   0.483s
Tl-208   3440.31   860.47        28.        42.     0.015    47.42   1.548 
Pa-234   3532.69   883.56        23.         2.     0.001   639.41   1.564s
Ac-228   3643.39   911.23        31.       213.     0.079    17.05   1.736 
Pa-234   3773.44   943.73        12.         1.     0.000  1095.78   1.606s
Ac-228   3875.11   969.13        24.       123.     0.045    23.05   1.353 
Eu-154   4016.06  1004.35        33.        -4.    -0.002   374.38   1.644s
Eu-152   4431.14  1108.06        17.        -3.    -0.001   460.36   1.708s
Bi-214   4480.13  1120.30        24.       103.     0.038    26.47   2.002 
Co-60    4683.54  1171.12        21.         6.     0.002   215.12   1.741s
Eu-154   5090.57  1272.79        20.         5.     0.002   261.87   1.792s
Co-60    5326.78  1331.78        20.        -2.    -0.001   797.07   1.819s
Eu-152   5630.36  1407.59        20.        13.     0.005   111.95   1.851s
K-40     5842.74  1460.63        26.       349.     0.129    10.81   1.704s
Bi-212   6482.96  1620.46        12.         7.     0.003   161.67   1.925s
Bi-214   7059.36  1764.33         9.        70.     0.026    25.25   1.635 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 10:34:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.4515E+00                                      5.12E+12             
911.20 1.405E+00  (  8.519E-02 8.52E+00 2.62E+01 G  
968.96 1.392E+00  (  1.299E-01 1.15E+01 1.59E+01 G  
338.32 1.642E+00  (  1.796E-01 1.06E+01 1.14E+01 G  

Energy duplication    
93.35 1.806E+00     5.945E-01 2.33E+01 4.10E+00 XA 

Am-241   I  -3.2969E-02                                      1.58E+05             
59.54-3.297E-02 ?(  1.932E-01 3.58E+02 3.59E+01 G  

Bi-212   N   1.8842E+00                                      5.12E+12             
727.33 1.884E+00 @(  2.892E-01 1.66E+01 6.65E+00 G  
785.37 7.296E+00 +   1.635E+00 2.27E+01 1.11E+00 G  

1620.74 1.211E+00 -   1.421E+00 8.08E+01 1.51E+00 G  

Bi-214   N   1.2091E+00                                      5.84E+05             
609.31 1.174E+00  (P 4.791E-02 5.70E+00 4.55E+01 G  

1120.29 1.386E+00 + P 1.522E-01 1.32E+01 1.49E+01 G  
1764.49 1.312E+00  (P 1.313E-01 1.26E+01 1.53E+01 G  

Co-60    T   4.9009E-03                                      1.93E+03             
1332.49-3.783E-03 ?(  2.436E-02 3.99E+02 1.00E+02 G  
1173.23 1.360E-02 ?(  2.243E-02 1.08E+02 9.98E+01 G  

Cs-137   I   6.4782E-03                                      1.10E+04             
661.66 6.478E-03 ?(  2.871E-02 2.74E+02 8.50E+01 G  

Eu-152   I   5.5527E-02                                      4.94E+03             
344.28-3.792E-02 ?(  7.848E-02 1.29E+02 2.66E+01 G  
121.78 7.479E-02 &(  7.523E-02 6.35E+01 2.84E+01 G  
778.90-6.066E-02 +   1.819E-01 1.87E+02 1.30E+01 G  
964.08-1.084E-02 %   1.899E-01 1.07E+03 1.45E+01 G  

1112.08-3.895E-02 &   1.423E-01 2.30E+02 1.34E+01 G  
1408.01 1.485E-01 ?(  1.188E-01 5.60E+01 2.09E+01 G  

Eu-154   I   2.4555E-02                                      3.14E+03             
873.18 7.854E-03 %(  1.637E-01 1.27E+03 1.22E+01 G  
123.07 2.256E-02 &(  4.523E-02 1.24E+02 4.04E+01 G  

1274.43 3.268E-02 ?(  6.638E-02 1.31E+02 3.49E+01 G  
723.30-6.657E-02 +   1.368E-01 1.29E+02 2.00E+01 G  

1004.72-4.690E-02 +   1.400E-01 1.87E+02 1.79E+01 G  
996.25 8.788E-03 &   2.249E-01 1.56E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.1018E+00                                      4.57E+11             
1460.82 8.102E+00 @(P 2.758E-01 5.41E+00 1.06E+01 G  

Pa-234   N   1.0930E-02                                      1.63E+12             
131.30-3.676E-02 ?(  1.325E-01 2.21E+02 1.82E+01 G  
569.50 7.470E-02 ?(  2.227E-01 1.86E+02 9.30E+00 G  
946.00 1.188E-02 ?(  1.053E-01 5.48E+02 1.35E+01 G  
880.52 0.000E+00 &   1.536E-01 1.00E+03 1.05E+01 G  
883.24 3.793E-02 ?(  1.953E-01 3.20E+02 9.70E+00 G  

Pb-212   N   1.4429E+00                                      5.12E+12             
238.63 1.443E+00  (P 5.076E-02 4.08E+00 4.36E+01 G  
300.09 1.876E+00 + P 6.011E-01 2.49E+01 3.18E+00 G  

Pb-214   N   1.2277E+00                                      5.84E+05             
351.93 1.168E+00  (P 5.279E-02 5.62E+00 3.56E+01 G  
295.22 1.303E+00  (P 1.112E-01 8.38E+00 1.84E+01 G  
242.00 1.327E+00  (P 2.918E-01 1.69E+01 7.27E+00 G  

Ra-226   N   2.8489E+00                                      5.84E+05             
186.21 2.849E+00 @(  5.719E-01 1.65E+01 3.56E+00 G  

Th-234   N   1.0752E+00                                      1.63E+12             
63.30 1.075E+00  (  1.510E+00 8.76E+01 3.75E+00 G  
92.59 3.281E-02 %   7.554E-01 1.40E+03 4.34E+00 G  

Tl-208   N   4.4605E-01                                      5.12E+12             
583.19 4.470E-01  (  2.363E-02 6.99E+00 8.50E+01 G  
277.37 4.334E-01 ?(  3.119E-01 4.67E+01 6.60E+00 G  
860.53 5.555E-01 +   1.640E-01 2.37E+01 1.24E+01 G  

U-235    N   1.1969E-01                                      2.57E+11             
143.77-9.860E-02 ?(  2.164E-01 1.35E+02 1.09E+01 G  
205.32-1.199E-01 +   4.400E-01 2.25E+02 5.02E+00 G  
163.36 2.972E-01 &(  3.979E-01 8.37E+01 5.08E+00 G  
185.72 1.458E-01 @(  3.730E-02 1.78E+01 5.70E+01 G  

Energy duplication    
93.35 1.085E+00     4.960E-01 2.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.72       217.        -6.    -0.002   716.33  -3.297E-02   
Th-234      63.34       218.        25.     0.009   175.24   1.075E+00   
U-235       93.35       254.        81.     0.030    59.75   1.085E+00   
Eu-152     122.37       207.        33.     0.012   126.93   7.479E-02   
Eu-154     125.32       152.        14.     0.005   248.99   2.256E-02   
Pa-234     130.76       279.       -11.    -0.004   441.65  -3.676E-02   
U-235      143.78       275.       -18.    -0.007   270.62  -9.860E-02   
U-235      163.88       197.        24.     0.009   167.48   2.972E-01   
U-235      186.02       205.       130.     0.048    35.66   1.458E-01   
U-235      205.06       205.        -9.    -0.003   450.42  -1.199E-01   
Eu-152     344.51       100.       -11.    -0.004   258.20  -3.792E-02   
Pa-234     569.31        51.         6.     0.002   371.71   7.470E-02   
Cs-137     664.53        57.         4.     0.001   547.29   6.478E-03   
Eu-154     723.20        63.        -9.    -0.003   258.14  -6.657E-02   
Eu-152     778.06        42.        -5.    -0.002   374.64  -6.066E-02   
Pa-234     883.56        23.         2.     0.001   639.41   3.793E-02   
Pa-234     943.73        12.         1.     0.000  1095.78   1.188E-02   
Eu-154    1004.35        33.        -4.    -0.002   374.38  -4.690E-02   
Eu-152    1108.06        17.        -3.    -0.001   460.36  -3.895E-02   
Co-60     1171.12        21.         6.     0.002   215.12   1.360E-02   
Eu-154    1272.79        20.         5.     0.002   261.87   3.268E-02   
Co-60     1331.78        20.        -2.    -0.001   797.07  -3.783E-03   
Eu-152    1407.59        20.        13.     0.005   111.95   1.485E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.4515E+00    1.4515E+00   1.7270E-01    2.0220E-01  8.519E-02
Am-241 #A   -3.2963E-02   -3.2969E-02   2.3616E-01    2.3618E-01  1.932E-01
Bi-212       1.8842E+00    1.8842E+00   6.2391E-01    6.3132E-01  2.892E-01
Bi-214       1.2091E+00    1.2091E+00   1.4061E-01    1.5097E-01  4.791E-02
Co-60  #A    4.8326E-03    4.9009E-03   1.0543E-02    1.0545E-02  2.436E-02
Cs-137 #A    6.4623E-03    6.4782E-03   3.5455E-02    3.5456E-02  2.871E-02
Eu-152 #A    5.5224E-02    5.5527E-02   5.7142E-02    5.7230E-02  7.848E-02
Eu-154 #A    2.4345E-02    2.4555E-02   6.1140E-02    6.1154E-02  1.637E-01
K-40   #     8.1018E+00    8.1018E+00   9.2483E-01    1.0105E+00  2.758E-01
Pa-234 #A    1.0930E-02    1.0930E-02   3.8086E-02    3.8183E-02  1.325E-01
Pb-212       1.4429E+00    1.4429E+00   1.1860E-01    1.6824E-01  5.076E-02
Pb-214       1.2277E+00    1.2277E+00   1.3979E-01    1.5560E-01  5.279E-02
Ra-226 #     2.8488E+00    2.8489E+00   9.3768E-01    9.5738E-01  5.719E-01
Th-234 #A    1.0752E+00    1.0752E+00   1.8843E+00    1.8870E+00  1.510E+00
Tl-208       4.4605E-01    4.4605E-01   6.2371E-02    6.8696E-02  2.363E-02
U-235  #A    1.1969E-01    1.1969E-01   4.2685E-02    4.3374E-02  2.164E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.861E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.8612133E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-035                Received:        03/07/13                      
Lab ID:          243840-009                    Prepared:        03/11/13 14:54                
Matrix:          Soil                          Analyzed:        04/12/13 16:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 11:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0941 U        0.191          0.152            0.9     
Bismuth-212                           0.594           0.474          0.271                    
Bismuth-214                           0.570           0.106          0.0466                   
Cesium-137                            0.00733 U       0.0223         0.0175           0.07    
Cobalt-60                             0 U             0.0260         0.0214           0.03    
Europium-152                          0.00923 U       0.0438         0.0551           0.1     
Europium-154                         -0.0669 U        0.206          0.162            0.2     
Lead-212                              0.552           0.0789         0.0385                   
Lead-214                              0.699           0.106          0.0549                   
Potassium-40                          9.26            1.02           0.306                    
Protactinium-234                      0.00821 U       0.0149         0.111                    
Radium-226 (By Bismuth-214)           0.570           0.106          0.0466           0.2     
Thallium-208                          0.231           0.0452         0.0156                   
Thorium-232 (By Actinium-228)         0.779           0.175          0.0611           0.9     
Thorium-234                           1.27            1.58           1.24                     
Uranium-235                           0.207           0.184          0.140            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-009                   Client ID : 12-PCT-312-035        

Seqnum : 1513147329007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130412_007                                Batch         : 196194                       Time      : 12-APR-2013 16:42     

Cal    : 12-APR-2013 07:40:34,09-JAN-2013 12:22:14     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0941           0.152       0.9       .19063           .19075           -0.014      u        

Bismuth-212                         0.594             0.271                 .47432           .47529           0.035       u        

Bismuth-214                         0.570             0.0466                .1064            .10952           0.018       u        

Cesium-137                          0.00733           0.0175      0.07      .022342          .022345          0.0052      u        

Cobalt-60                           0                 0.0214      0.03      .026003          .026003          0.00072     u        

Europium-152                        0.00923           0.0551      0.1       .043783          .043787          0.0086      u        

Europium-154                        -0.0669           0.162       0.2       .20568           .20571           0           u        

Lead-212                            0.552             0.0385                .07892           .091172          0.0071      u        

Lead-214                            0.699             0.0549                .1055            .11244           0.0063      u        

Potassium-40                        9.26              0.306                 1.0206           1.1217           0.30        u        

Protactinium-234                    0.00821           0.111                 .014881          .01502           0.028       u        

Radium-226 (By Bismuth-214)         0.570             0.0466      0.2       .1064            .10952           0.018       u        

Thallium-208                        0.231             0.0156                .045186          .047577          0.011       u        

Thorium-232 (By Actinium-228)       0.779             0.0611      0.9       .17538           .18424           -0.014      u        

Thorium-234                         1.27              1.24                  1.5772           1.5818           0.0072      u        

Uranium-235                         0.207             0.140       0.18      .18367           .18415           0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513147329007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-035          
Sample Description: 243840-009, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130412_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:39            Live Time: 2700   sec

Acquisition Time: 4/12/2013 16:42:41        Real Time: 2703   sec
Analysis Time: 4/12/2013 17:27           Dead Time: 0.09   %

Analysis Quantity: 3.170E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.792E-01      1.754E-01      1.842E-01      6.114E-02
Am-241    #AB   -9.410E-02      1.906E-01      1.908E-01      1.523E-01
Bi-212    #      5.944E-01      4.743E-01      4.753E-01      2.711E-01
Bi-214           5.703E-01      1.064E-01      1.095E-01      4.659E-02
Co-60     #AB    0.000E+00      2.600E-02      2.600E-02      2.142E-02
Cs-137    #AB    7.326E-03      2.234E-02      2.234E-02      1.747E-02
Eu-152    #AB    9.232E-03      4.378E-02      4.379E-02      5.509E-02
Eu-154    #AB   -6.688E-02      2.057E-01      2.057E-01      1.616E-01
K-40             9.258E+00      1.021E+00      1.122E+00      3.057E-01
Pa-234    #AB    8.209E-03      1.488E-02      1.502E-02      1.108E-01
Pb-212           5.520E-01      7.892E-02      9.117E-02      3.847E-02
Pb-214           6.988E-01      1.055E-01      1.124E-01      5.493E-02
Ra-226    #      1.550E+00      6.526E-01      6.610E-01      4.033E-01
Th-234           1.273E+00      1.577E+00      1.582E+00      1.238E+00
Tl-208           2.307E-01      4.519E-02      4.758E-02      1.557E-02
U-235     #      2.068E-01      1.837E-01      1.842E-01      1.403E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.574E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 17:27:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_007.An1               

Sample description                                             
243840-009, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412_007.An1

Acquisition information
Start time:                 4/12/2013 16:42:41
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1700E+02) = 

8.5259E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1764

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.50       18.  50.92   0.47  0.000E+00
63.50       28.  61.97   0.85  1.866E-02    63.30   3.750  1.273E+00 Th234 
74.80      120.  14.70   0.86  2.837E-02
77.30      154.  12.33   0.86  3.023E-02
92.53       19.  91.12   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.548E-01 U235  
93.09       47.  41.18   0.88  3.990E-02    93.35   5.760  6.421E-01 U235  

93.35   4.100  9.021E-01 Ac228 
93.29       40.  43.70   0.88  3.990E-02    93.35   5.760  5.534E-01 U235  

93.35   4.100  7.775E-01 Ac228 
121.55        7. 237.14   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.646E-02 Eu152 
123.15        5. 356.57   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  7.436E-03 Eu154 
124.06       25.  62.33   0.37  4.878E-02
143.82       28.  55.38   0.93  5.013E-02   143.77  10.940  1.634E-01 U235  

143.77  10.940  1.634E-01 U235  
185.88       84.  21.05   0.62  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.550E+00 Ra226 
185.72  57.000  9.657E-02 U235  

186.03       75.  20.72   0.97  4.819E-02   185.72  57.000  8.633E-02 U235  
186.21   3.555  1.385E+00 Ra226 

206.47       22.  69.45   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.012E-01 U235  

238.55      358.   6.25   1.02  4.318E-02   238.63  43.600  5.910E-01 Pb212 
241.65       91.  18.11   1.02  4.289E-02   242.00   7.268  8.979E-01 Pb214 
277.01       49.  30.64   0.45  3.962E-02   277.37   6.600  5.917E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
294.96      151.  12.16   0.82  3.815E-02   295.22  18.414  6.583E-01 Pb214 
300.08       31.  37.61   1.08  3.774E-02   300.09   3.180  8.164E-01 Pb212 
338.38       74.  22.15   0.79  3.493E-02   338.32  11.400  5.899E-01 Ac228 
351.68      282.   8.18   1.01  3.405E-02   351.93  35.600  7.197E-01 Pb214 
570.35        6. 124.36   1.31  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.09      146.   9.79   0.67  2.416E-02   583.19  85.000  2.246E-01 Tl208 
609.39      198.   8.96   1.32  2.345E-02   609.31  45.490  5.636E-01 Bi214 
661.99        4. 152.49   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.38       21.  39.90   1.42  2.078E-02   727.33   6.650  4.904E-01 Bi212 
786.59        5. 149.10   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.59       20.  35.77   0.31  1.851E-02   860.53  12.400  2.724E-01 Tl208 
911.38      115.  11.25   1.30  1.779E-02   911.20  26.200  7.792E-01 Ac228 
945.14        3. 206.79   1.57  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.98       36.  28.38   1.58  1.704E-02   968.96  15.900  4.186E-01 Ac228 

1119.93       61.  15.71   0.45  1.535E-02  1120.29  14.910  8.415E-01 Bi214 
1460.74      388.   5.25   1.63  1.254E-02  1460.82  10.550  9.258E+00 K40   
1620.11        5.  84.05   1.87  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.26       31.  20.28   1.90  1.069E-02  1764.49  15.310  5.904E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.39    30.50        33.        18. 0.000E+00  101.84   0.475  -      s 
298.50    74.81       135.        89. 3.138E+03   42.58   0.592  -      s 
308.47    77.31       134.       117. 3.864E+03   34.19   0.656  -        
495.33   124.06        97.        20. 4.139E+02  144.86   0.372  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.33    59.26       128.       -16.    -0.006   202.58   0.841s
Th-234    253.29    63.50       139.        28.     0.010   123.94   0.845 
Th-234    369.54    92.59       133.        19.     0.007   182.24   0.875D
U-235     372.59    93.35       162.        47.     0.017    82.35   0.876D
Ac-228    372.59    93.35       135.        40.     0.015    87.39   0.876D
Eu-152    485.30   121.55       140.         7.     0.003   474.28   0.905s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    491.71   123.15       132.         5.     0.002   713.14   0.906s
Pa-234    523.62   131.14       184.       -16.    -0.006   250.66   0.914s
U-235     574.30   143.82       109.        28.     0.011   110.77   0.927s
U-235     652.72   163.44       124.        -4.    -0.001   892.20   0.946s
U-235     743.02   186.03        83.        75.     0.028    41.44   0.968s
Ra-226    742.42   185.88        88.        84.     0.031    42.11   0.616s
U-235     824.74   206.47       108.        22.     0.008   138.90   0.987s
Pb-212    953.05   238.57        97.       329.     0.122    14.04   0.919 
Pb-214    965.44   241.67        85.        97.     0.036    34.71   0.893 
Tl-208   1106.72   277.01        63.        49.     0.018    61.28   0.449s
Pb-214   1178.50   294.96        70.       146.     0.054    24.31   0.817 
Pb-212   1198.97   300.08        59.        31.     0.011    75.22   1.076s
Ac-228   1352.12   338.38        62.        74.     0.028    44.30   0.794s
Pb-214   1405.30   351.68        82.       276.     0.102    16.36   1.012 
Pa-234   2279.79   570.35        24.         6.     0.002   248.72   1.306s
Tl-208   2330.74   583.09        19.       146.     0.054    19.59   0.670s
Bi-214   2435.93   609.39        46.       190.     0.071    17.92   1.319 
Cs-137   2646.34   661.99        20.         4.     0.002   304.98   1.377s
Bi-212   2907.93   727.38        26.        21.     0.008    79.80   1.425s
Bi-212   3144.86   786.59        29.         5.     0.002   298.21   1.465s
Tl-208   3440.93   860.59         9.        20.     0.007    71.54   0.315s
Eu-154   3500.46   875.46        24.        -5.    -0.002   307.53   1.523s
Ac-228   3644.19   911.38        15.       115.     0.043    22.51   1.297 
Pa-234   3779.30   945.14        20.         3.     0.001   413.57   1.569s
Ac-228   3874.72   968.98        34.        36.     0.013    56.76   1.583s
Eu-154   4015.85  1004.24        23.        -2.    -0.001   692.82   1.604s
Bi-214   4478.94  1119.93        12.        61.     0.023    31.43   0.455s
Co-60    4689.06  1172.41        27.        -2.    -0.001   792.00   1.694s
Eu-154   5096.91  1274.27        19.        -2.    -0.001   575.20   1.743s
K-40     5843.67  1460.74        30.       388.     0.144    10.50   1.634 
Bi-212   6482.09  1620.11         7.         5.     0.002   168.11   1.869s
Bi-214   7059.72  1764.26        13.        31.     0.011    40.55   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.7918E-01                                      5.12E+12             
911.20 7.792E-01  (  6.114E-02 1.13E+01 2.62E+01 G  
968.96 4.186E-01 -   1.583E-01 2.84E+01 1.59E+01 G  
338.32 5.899E-01 -   1.450E-01 2.21E+01 1.14E+01 G  

Energy duplication    
93.35 7.775E-01     5.221E-01 4.37E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -9.4101E-02                                      1.58E+05             
59.54-9.410E-02 ?(  1.523E-01 1.01E+02 3.59E+01 G  

Bi-212   N   5.9439E-01                                      5.12E+12             
727.33 4.904E-01  (  2.711E-01 3.99E+01 6.65E+00 G  
785.37 7.703E-01 ?(  1.811E+00 1.49E+02 1.11E+00 G  

1620.74 9.230E-01 ?(  1.086E+00 8.41E+01 1.51E+00 G  

Bi-214   N   5.7032E-01                                      5.84E+05             
609.31 5.636E-01  (P 4.659E-02 8.96E+00 4.55E+01 G  

1120.29 8.415E-01 + P 1.113E-01 1.57E+01 1.49E+01 G  
1764.49 5.904E-01 ?(P 1.591E-01 2.03E+01 1.53E+01 G  

Cs-137   I   7.3257E-03                                      1.10E+04             
661.66 7.326E-03 ?(  1.747E-02 1.52E+02 8.50E+01 G  

Eu-152   I   9.2316E-03                                      4.94E+03             
344.28 1.508E-03 %(  5.509E-02 2.22E+03 2.66E+01 G  
121.78 1.646E-02 ?(  6.350E-02 2.37E+02 2.84E+01 G  
778.90 0.000E+00 &   1.911E-01 1.00E+03 1.30E+01 G  
964.08 6.788E-03 %   2.093E-01 1.88E+03 1.45E+01 G  

1112.08-1.485E-03 %   1.641E-01 6.72E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.239E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -6.6882E-02                                      3.14E+03             
873.18-6.688E-02 ?(  1.616E-01 1.54E+02 1.22E+01 G  
123.07 7.436E-03 +   4.331E-02 3.57E+02 4.04E+01 G  

1274.43-1.425E-02 +   6.562E-02 2.88E+02 3.49E+01 G  
723.30 4.125E-04 %   1.252E-01 1.84E+04 2.00E+01 G  

1004.72-2.166E-02 +   1.211E-01 3.46E+02 1.79E+01 G  
996.25 0.000E+00 +   2.249E-01 1.00E+03 1.05E+01 G  

K-40     N   9.2581E+00                                      4.57E+11             
1460.82 9.258E+00  (P 3.057E-01 5.25E+00 1.06E+01 G  

Pa-234   N   8.2092E-03                                      1.63E+12             
131.30-5.477E-02 ?(  1.108E-01 1.25E+02 1.82E+01 G  
569.50 8.101E-02 &(  1.565E-01 1.24E+02 9.30E+00 G  
946.00 4.297E-02 ?(  1.409E-01 2.07E+02 1.35E+01 G  
880.52-8.103E-03 %   1.816E-01 1.37E+03 1.05E+01 G  
883.24-3.788E-03 %   1.793E-01 2.88E+03 9.70E+00 G  

Pb-212   N   5.5202E-01                                      5.12E+12             
238.63 5.520E-01  (P 3.847E-02 7.02E+00 4.36E+01 G  
300.09 8.164E-01 + P 4.727E-01 3.76E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.9877E-01                                      5.84E+05             
351.93 7.197E-01  (P 5.493E-02 8.18E+00 3.56E+01 G  
295.22 6.583E-01  (P 8.744E-02 1.22E+01 1.84E+01 G  
242.00 9.838E-01 + P 2.177E-01 1.74E+01 7.27E+00 G  

Ra-226   N   1.5498E+00                                      5.84E+05             
186.21 1.550E+00 *(  4.033E-01 2.11E+01 3.56E+00 G  

Th-234   N   1.2725E+00                                      1.63E+12             
63.30 1.273E+00 ?(  1.238E+00 6.20E+01 3.75E+00 G  
92.59 3.411E-01 -   4.951E-01 9.11E+01 4.34E+00 G  

Tl-208   N   2.3071E-01                                      5.12E+12             
583.19 2.246E-01  (  1.557E-02 9.79E+00 8.50E+01 G  
277.37 5.917E-01 +   2.233E-01 3.06E+01 6.60E+00 G  
860.53 2.724E-01  (  9.722E-02 3.58E+01 1.24E+01 G  

U-235    N   2.0677E-01                                      2.57E+11             
143.77 1.634E-01  (  1.403E-01 5.54E+01 1.09E+01 G  
205.32 3.012E-01  (  3.282E-01 6.95E+01 5.02E+00 G  
163.36-4.449E-02 -   3.247E-01 4.46E+02 5.08E+00 G  
185.72 8.633E-02 -   2.447E-02 2.07E+01 5.70E+01 G  

Energy duplication    
93.35 6.421E-01     4.072E-01 4.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.26       128.       -16.    -0.006   202.58  -9.410E-02   
U-235       93.35       162.        47.     0.017    82.35   6.421E-01   
Eu-152     121.55       140.         7.     0.003   474.28   1.646E-02   
Eu-154     123.15       132.         5.     0.002   713.14   7.436E-03   
Pa-234     131.14       184.       -16.    -0.006   250.66  -5.477E-02   
U-235      143.82       109.        28.     0.011   110.77   1.634E-01   
U-235      163.44       124.        -4.    -0.001   892.20  -4.449E-02   
U-235      186.03        83.        75.     0.028    41.44   8.633E-02   
U-235      206.47       108.        22.     0.008   138.90   3.012E-01   
Pa-234     570.35        24.         6.     0.002   248.72   8.101E-02   
Cs-137     661.99        20.         4.     0.002   304.98   7.326E-03   
Bi-212     727.38        26.        21.     0.008    79.80   4.904E-01   
Bi-212     786.59        29.         5.     0.002   298.21   7.703E-01   
Eu-154     875.46        24.        -5.    -0.002   307.53  -6.688E-02   
Pa-234     945.14        20.         3.     0.001   413.57   4.297E-02   
Eu-154    1004.24        23.        -2.    -0.001   692.82  -2.166E-02   
Co-60     1172.41        27.        -2.    -0.001   792.00  -4.109E-03   
Eu-154    1274.27        19.        -2.    -0.001   575.20  -1.425E-02   
Bi-212    1620.11         7.         5.     0.002   168.11   9.230E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.7918E-01    7.7918E-01   1.7538E-01    1.8424E-01  6.114E-02
Am-241 #A   -9.4086E-02   -9.4101E-02   1.9063E-01    1.9075E-01  1.523E-01
Bi-212 #     5.9439E-01    5.9439E-01   4.7432E-01    4.7529E-01  2.711E-01
Bi-214       5.7029E-01    5.7032E-01   1.0640E-01    1.0952E-01  4.659E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.6003E-02    2.6003E-02  2.142E-02
Cs-137 #A    7.3090E-03    7.3257E-03   2.2342E-02    2.2345E-02  1.747E-02
Eu-152 #A    9.1848E-03    9.2316E-03   4.3783E-02    4.3787E-02  5.509E-02
Eu-154 #A   -6.6350E-02   -6.6882E-02   2.0568E-01    2.0571E-01  1.616E-01
K-40         9.2581E+00    9.2581E+00   1.0206E+00    1.1217E+00  3.057E-01
Pa-234 #A    8.2092E-03    8.2092E-03   1.4881E-02    1.5020E-02  1.108E-01
Pb-212       5.5202E-01    5.5202E-01   7.8920E-02    9.1172E-02  3.847E-02
Pb-214       6.9874E-01    6.9877E-01   1.0550E-01    1.1244E-01  5.493E-02
Ra-226 #     1.5497E+00    1.5498E+00   6.5260E-01    6.6101E-01  4.033E-01
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Th-234       1.2725E+00    1.2725E+00   1.5772E+00    1.5818E+00  1.238E+00
Tl-208       2.3071E-01    2.3071E-01   4.5186E-02    4.7577E-02  1.557E-02
U-235  #     2.0677E-01    2.0677E-01   1.8367E-01    1.8415E-01  1.403E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  124.0 to  2034.8 keV)     1.364E+01  pCi/g         
Total Decayed Activity (  124.0 to  2034.8 keV) 1.3638876E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

150 of 381



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-036                Received:        03/07/13                      
Lab ID:          243840-010                    Prepared:        03/11/13 14:59                
Matrix:          Soil                          Analyzed:        04/12/13 14:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 12:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0913 U         0.235          0.190             0.9    
Bismuth-212                          0.990            0.483          0.314                    
Bismuth-214                          0.991            0.128          0.0508                   
Cesium-137                          -0.00901 U        0.0327         0.0262            0.07   
Cobalt-60                           -0.00711 U        0.0349         0.0279            0.03   
Europium-152                         0.209            0.120          0.0663            0.1    
Europium-154                        -0.0968 U b       0.274          0.218             0.2    
Lead-212                             1.26             0.117          0.0540                   
Lead-214                             1.23             0.131          0.0535                   
Potassium-40                         9.42             0.979          0.261                    
Protactinium-234                    -0.0706 U         0.150          0.121                    
Radium-226 (By Bismuth-214)          0.991            0.128          0.0508            0.2    
Thallium-208                         0.463            0.0668         0.0261                   
Thorium-232 (By Actinium-228)        1.57             0.178          0.0796            0.9    
Thorium-234                          0.498 U          0.615          1.51                     
Uranium-235                          0.139 U b        0.0558         0.191             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-010                   Client ID : 12-PCT-312-036        

Seqnum : 1513147329006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130412_006                                Batch         : 196194                       Time      : 12-APR-2013 14:23     

Cal    : 12-APR-2013 07:40:34,09-JAN-2013 12:22:14     Caldate       : 12-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0913           0.190      0.9      .23532           .23542           -0.014      u            

Bismuth-212                        0.990            0.314               .48344           .48609           0.035       u            

Bismuth-214                        0.991            0.0508              .12829           .13598           0.018       u            

Cesium-137                         -0.00901         0.0262     0.07     .032723          .032726          0.0052      u            

Cobalt-60                          -0.00711         0.0279     0.03     .034866          .034867          0.00072     u            

Europium-152                       0.209            0.0663     0.1      .1199            .1205            0.0086      u            

Europium-154                       -0.0968          0.218      0.2      .27432           .27437           0           MDA+ u b*

Lead-212                           1.26             0.0540              .11663           .15622           0.0071      u            

Lead-214                           1.23             0.0535              .13103           .14772           0.0063      u            

Potassium-40                       9.42             0.261               .97909           1.0876           0.30        u            

Protactinium-234                   -0.0706          0.121               .14989           .15092           0.028       u            

Radium-226 (By Bismuth-214)        0.991            0.0508     0.2      .12829           .13598           0.018       u            

Thallium-208                       0.463            0.0261              .066776          .073165          0.011       u            

Thorium-232 (By Actinium-228)      1.57             0.0796     0.9      .17812           .21137           -0.014      u            

Thorium-234                        0.498            1.51                .61507           .61687           0.0072      u            

Uranium-235                        0.139            0.191      0.18     .055802          .05651           0.0034      MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513147329006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-036          
Sample Description: 243840-010, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130412_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 12:43            Live Time: 2700   sec

Acquisition Time: 4/12/2013 14:23:57        Real Time: 2703   sec
Analysis Time: 4/12/2013 15:09           Dead Time: 0.11   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.571E+00      1.781E-01      2.114E-01      7.961E-02
Am-241    #AB    9.135E-02      2.353E-01      2.354E-01      1.902E-01
Bi-212           9.902E-01      4.834E-01      4.861E-01      3.136E-01
Bi-214           9.911E-01      1.283E-01      1.360E-01      5.076E-02
Co-60     #AB   -7.115E-03      3.487E-02      3.487E-02      2.793E-02
Cs-137    #AB   -9.014E-03      3.272E-02      3.273E-02      2.620E-02
Eu-152    #      2.088E-01      1.199E-01      1.205E-01      6.634E-02
Eu-154    #AB   -9.681E-02      2.743E-01      2.744E-01      2.177E-01
K-40      #      9.424E+00      9.791E-01      1.088E+00      2.607E-01
Pa-234    #AB   -7.059E-02      1.499E-01      1.509E-01      1.208E-01
Pb-212           1.257E+00      1.166E-01      1.562E-01      5.396E-02
Pb-214           1.226E+00      1.310E-01      1.477E-01      5.354E-02
Ra-226           2.010E+00      8.076E-01      8.191E-01      5.353E-01
Th-234     AB    4.975E-01      6.151E-01      6.169E-01      1.508E+00
Tl-208           4.632E-01      6.678E-02      7.317E-02      2.612E-02
U-235     #AB    1.386E-01      5.580E-02      5.651E-02      1.909E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.887E+01

Analyst: Chris Fluty
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Sample description                                             
243840-010, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412_006.An1

Acquisition information
Start time:                 4/12/2013 14:23:57
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 12:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1046

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.31       16. 128.81   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.81        8. 257.02   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.89      142.  17.17   0.86  2.842E-02
77.17      322.   8.48   0.86  3.013E-02
87.20      120.  18.36   0.96  3.666E-02
92.58       34.  61.81   0.88  3.953E-02    92.59   4.343  6.166E-01 Th234 

93.35   5.760  4.606E-01 U235  
93.28       78.  31.12   0.88  3.990E-02    93.35   5.760  1.058E+00 U235  

93.35   4.100  1.486E+00 Ac228 
93.34       60.  37.19   0.88  3.990E-02    93.35   5.760  8.045E-01 U235  

93.35   4.100  1.130E+00 Ac228 
123.35        3. 663.05   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
129.04       53.  34.65   0.88  4.935E-02
144.62       30.  70.36   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.705E-01 U235  
163.12       16. 121.05   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.019E-01 U235  
186.05      111.  20.09   0.76  4.816E-02   185.72  57.000  1.252E-01 U235  

186.21   3.555  2.010E+00 Ra226 
185.72  57.000  1.252E-01 U235  

238.52      767.   4.60   0.94  4.319E-02   238.63  43.600  1.253E+00 Pb212 
241.66      164.  14.67   1.74  4.285E-02   242.00   7.268  1.630E+00 Pb214 
277.63       39.  37.72   0.37  3.962E-02   277.37   6.600  4.669E-01 Tl208 
295.11      268.   8.99   1.11  3.814E-02   295.22  18.414  1.161E+00 Pb214 
299.91       51.  34.00   0.98  3.774E-02   300.09   3.180  1.310E+00 Pb212 
338.26      212.  11.65   0.78  3.494E-02   338.32  11.400  1.653E+00 Ac228 
344.33       16.  76.90   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  5.531E-02 Eu152 

351.75      498.   5.45   0.97  3.405E-02   351.93  35.600  1.259E+00 Pb214 
462.85       82.  17.78   0.54  2.829E-02
510.86      157.  12.99   0.58  2.645E-02
583.18      307.   7.21   1.48  2.416E-02   583.19  85.000  4.630E-01 Tl208 
609.26      358.   6.33   1.22  2.345E-02   609.31  45.490  1.016E+00 Bi214 
727.32       44.  24.41   1.42  2.078E-02   727.33   6.650  9.902E-01 Bi212 
786.09       18.  51.94   1.47  1.972E-02   785.37   1.110  2.532E+00 Bi212 
860.64       46.  20.76   0.39  1.851E-02   860.53  12.400  6.143E-01 Tl208 
911.07      228.   8.11   1.33  1.779E-02   911.20  26.200  1.513E+00 Ac228 
964.61       39.  28.71   1.58  1.710E-02   964.08  14.500  4.902E-01 Eu152 

964.08  14.500  4.902E-01 Eu152 
969.04      140.   9.37   1.49  1.704E-02   968.96  15.900  1.606E+00 Ac228 

1112.86        1. 845.46   1.66  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.385E-02 Eu152 

1120.38       59.  18.42   1.67  1.535E-02  1120.29  14.910  7.960E-01 Bi214 
1460.53      422.   4.96   1.76  1.254E-02  1460.82  10.550  9.424E+00 K40   
1763.84       48.  16.52   1.90  1.069E-02  1764.49  15.310  9.167E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.80    74.89       260.       106. 3.743E+03   47.98   0.731  -        
307.94    77.17       308.       266. 8.845E+03   24.15   0.712  -        
348.02    87.20       167.       120. 3.278E+03   36.72   0.958  -        
515.22   129.04       117.        70. 1.421E+03   49.72   0.876 AC-228  s 

1849.81   462.85        46.        82. 2.913E+03   35.56   0.539 AC-228  s 
2041.84   510.86        78.       157. 5.929E+03   25.98   0.583 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.54    59.31       207.        16.     0.006   257.61   0.841s
Th-234    250.52    62.81       214.         8.     0.003   514.05   0.845s
Th-234    369.54    92.59       206.        34.     0.013   123.63   0.875D
U-235     372.59    93.35       259.        78.     0.029    62.25   0.876D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.59    93.35       216.        60.     0.022    74.39   0.876D
Eu-152    486.42   121.83       238.       -10.    -0.004   458.37   0.905s
Eu-154    492.48   123.35       226.         3.     0.001  1326.10   0.906s
Pa-234    518.96   129.97       228.       -21.    -0.008   212.33   0.914s
U-235     577.52   144.62       210.        30.     0.011   140.72   0.927s
U-235     651.44   163.12       190.        16.     0.006   242.10   0.946s
U-235     742.63   185.93       200.       112.     0.042    40.26   0.968 
Ra-226    743.13   186.05       161.       111.     0.041    40.18   0.762 
Pb-212    952.87   238.52       198.       761.     0.282     9.21   0.945 
Pb-214    965.42   241.66       167.       164.     0.061    29.35   1.740s
Tl-208   1109.22   277.63        76.        39.     0.015    75.43   0.367s
Pb-214   1179.12   295.11       109.       263.     0.097    17.97   1.110 
Pb-212   1198.30   299.91        98.        51.     0.019    67.99   0.981 
Ac-228   1351.62   338.26       118.       212.     0.079    23.30   0.780s
Eu-152   1375.92   344.33        70.        16.     0.006   153.80   1.116s
Pb-214   1405.56   351.75        81.       492.     0.182    10.90   0.970 
Tl-208   2331.10   583.18        55.       307.     0.114    14.41   1.482 
Bi-214   2435.41   609.26        56.       350.     0.130    12.66   1.217 
Cs-137   2645.65   661.82        47.        -5.    -0.002   363.03   1.377s
Eu-154   2894.35   723.98        55.        -5.    -0.002   405.73   1.422s
Bi-212   2907.69   727.32        36.        44.     0.016    48.82   1.425 
Eu-152   3112.16   778.42        40.        -5.    -0.002   338.11   1.461s
Bi-212   3142.85   786.09        34.        18.     0.007   103.88   1.465 
Tl-208   3441.14   860.64        12.        46.     0.017    41.53   0.390s
Eu-154   3491.19   873.14        44.        -7.    -0.003   283.35   1.523s
Pa-234   3515.07   879.11        41.        -7.    -0.003   265.63   1.528s
Ac-228   3642.95   911.07        26.       228.     0.084    16.23   1.328 
Pa-234   3780.66   945.48        31.        -4.    -0.001   443.04   1.569s
Eu-152   3857.25   964.61        43.        39.     0.014    57.43   1.580s
Ac-228   3874.95   969.04        10.       140.     0.052    18.74   1.486 
Eu-152   4450.64  1112.86        30.         1.     0.000  1690.92   1.663s
Bi-214   4480.73  1120.38        34.        59.     0.022    36.84   1.668s
Co-60    5328.41  1332.08        26.        -3.    -0.001   490.06   1.768s
K-40     5842.84  1460.53        23.       402.     0.149     9.91   1.756s
Bi-214   7058.00  1763.84        16.        48.     0.018    33.04   1.905s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.5707E+00                                      5.12E+12             
911.20 1.513E+00  (  7.961E-02 8.11E+00 2.62E+01 G  
968.96 1.606E+00  (  8.259E-02 9.37E+00 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 1.653E+00  (  1.966E-01 1.16E+01 1.14E+01 G  

Energy duplication    
93.35 1.130E+00 -   6.493E-01 3.72E+01 4.10E+00 XA 

Am-241   I   9.1347E-02                                      1.58E+05             
59.54 9.135E-02 ?(  1.902E-01 1.29E+02 3.59E+01 G  

Bi-212   N   9.9020E-01                                      5.12E+12             
727.33 9.902E-01 ?(  3.136E-01 2.44E+01 6.65E+00 G  
785.37 2.532E+00 +   1.929E+00 5.19E+01 1.11E+00 G  

1620.74 0.000E+00 &   1.774E+00 1.00E+03 1.51E+00 G  

Bi-214   N   9.9113E-01                                      5.84E+05             
609.31 1.016E+00  (P 5.076E-02 6.33E+00 4.55E+01 G  

1120.29 7.960E-01 - P 1.848E-01 1.84E+01 1.49E+01 G  
1764.49 9.167E-01 ?(P 1.791E-01 1.65E+01 1.53E+01 G  

Co-60    T  -7.1146E-03                                      1.93E+03             
1332.49-7.115E-03 &(  2.793E-02 2.45E+02 1.00E+02 G  
1173.23 3.888E-04 &   2.531E-02 3.96E+03 9.98E+01 G  

Cs-137   I  -9.0140E-03                                      1.10E+04             
661.66-9.014E-03 ?(  2.620E-02 1.82E+02 8.50E+01 G  

Eu-152   I   2.0879E-01                                      4.94E+03             
344.28 5.531E-02 &(  6.634E-02 7.69E+01 2.66E+01 G  
121.78-2.175E-02 &   8.130E-02 2.29E+02 2.84E+01 G  
778.90-6.596E-02 -   1.777E-01 1.69E+02 1.30E+01 G  
964.08 4.902E-01 @(  1.925E-01 2.87E+01 1.45E+01 G  

1112.08 1.385E-02 -   1.914E-01 8.45E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.216E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -9.6813E-02                                      3.14E+03             
873.18-9.681E-02 ?(  2.177E-01 1.42E+02 1.22E+01 G  
123.07 5.113E-03 +   5.566E-02 6.63E+02 4.04E+01 G  

1274.43-1.745E-05 %   7.841E-02 2.73E+05 3.49E+01 G  
723.30-3.948E-02 +   1.289E-01 2.03E+02 2.00E+01 G  

1004.72-1.830E-03 %   1.255E-01 4.17E+03 1.79E+01 G  
996.25-3.400E-04 %   1.833E-01 3.27E+04 1.05E+01 G  

K-40     N   9.4235E+00                                      4.57E+11             
1460.82 9.424E+00 *(P 2.607E-01 4.96E+00 1.06E+01 G  

Pa-234   N  -7.0593E-02                                      1.63E+12             
131.30-7.059E-02 ?(  1.208E-01 1.06E+02 1.82E+01 G  
569.50-3.289E-03 &   2.236E-01 4.13E+03 9.30E+00 G  
946.00-4.826E-02 +   1.711E-01 2.22E+02 1.35E+01 G  
880.52-1.149E-01 +   2.412E-01 1.33E+02 1.05E+01 G  
883.24 0.000E+00 &   1.515E-01 1.00E+03 9.70E+00 G  

158 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/12/2013 15:09:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130412_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.2568E+00                                      5.12E+12             
238.63 1.253E+00  (P 5.396E-02 4.60E+00 4.36E+01 G  
300.09 1.310E+00  (P 5.964E-01 3.40E+01 3.18E+00 G  

Pb-214   N   1.2255E+00                                      5.84E+05             
351.93 1.259E+00  (P 5.354E-02 5.45E+00 3.56E+01 G  
295.22 1.161E+00  (P 1.074E-01 8.99E+00 1.84E+01 G  
242.00 1.630E+00 + P 2.998E-01 1.47E+01 7.27E+00 G  

Ra-226   N   2.0098E+00                                      5.84E+05             
186.21 2.010E+00  (  5.353E-01 2.01E+01 3.56E+00 G  

Th-234   N   4.9751E-01                                      1.63E+12             
63.30 3.595E-01 ?(  1.508E+00 2.57E+02 3.75E+00 G  
92.59 6.166E-01  (  6.035E-01 6.18E+01 4.34E+00 G  

Tl-208   N   4.6324E-01                                      5.12E+12             
583.19 4.630E-01  (  2.612E-02 7.21E+00 8.50E+01 G  
277.37 4.669E-01  (  2.401E-01 3.77E+01 6.60E+00 G  
860.53 6.143E-01 +   1.112E-01 2.08E+01 1.24E+01 G  

U-235    N   1.3861E-01                                      2.57E+11             
143.77 1.705E-01 ?(  1.909E-01 7.04E+01 1.09E+01 G  
205.32-2.297E-02 %   4.524E-01 1.20E+03 5.02E+00 G  
163.36 2.019E-01 ?(  3.942E-01 1.21E+02 5.08E+00 G  
185.72 1.268E-01  (  3.717E-02 2.01E+01 5.70E+01 G  

Energy duplication    
93.35 1.058E+00     5.056E-01 3.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31       207.        16.     0.006   257.61   9.135E-02   
U-235       93.35       259.        78.     0.029    62.25   1.058E+00   
Eu-152     121.83       238.       -10.    -0.004   458.37  -2.175E-02   
Eu-154     123.35       226.         3.     0.001  1326.10   5.113E-03   
Pa-234     129.97       228.       -21.    -0.008   212.33  -7.059E-02   
U-235      144.62       210.        30.     0.011   140.72   1.705E-01   
U-235      163.12       190.        16.     0.006   242.10   2.019E-01   
U-235      185.93       200.       112.     0.042    40.26   1.268E-01   
Eu-152     344.33        70.        16.     0.006   153.80   5.531E-02   
Cs-137     661.82        47.        -5.    -0.002   363.03  -9.014E-03   
Eu-154     723.98        55.        -5.    -0.002   405.73  -3.948E-02   
Eu-152     778.42        40.        -5.    -0.002   338.11  -6.596E-02   
Eu-154     873.14        44.        -7.    -0.003   283.35  -9.681E-02   
Pa-234     879.11        41.        -7.    -0.003   265.63  -1.149E-01   
Pa-234     945.48        31.        -4.    -0.001   443.04  -4.826E-02   
Eu-152     964.61        43.        39.     0.014    57.43   4.902E-01   
Eu-152    1112.86        30.         1.     0.000  1690.92   1.385E-02   
Co-60     1332.08        26.        -3.    -0.001   490.06  -7.115E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.5707E+00    1.5707E+00   1.7812E-01    2.1137E-01  7.961E-02
Am-241 #A    9.1332E-02    9.1347E-02   2.3532E-01    2.3542E-01  1.902E-01
Bi-212       9.9020E-01    9.9020E-01   4.8344E-01    4.8609E-01  3.136E-01
Bi-214       9.9108E-01    9.9113E-01   1.2829E-01    1.3598E-01  5.076E-02
Co-60  #A   -7.0228E-03   -7.1146E-03   3.4866E-02    3.4867E-02  2.793E-02
Cs-137 #A   -8.9935E-03   -9.0140E-03   3.2723E-02    3.2726E-02  2.620E-02
Eu-152 #C    2.0773E-01    2.0879E-01   1.1990E-01    1.2050E-01  6.634E-02
Eu-154 #A   -9.6045E-02   -9.6813E-02   2.7432E-01    2.7437E-01  2.177E-01
K-40   #     9.4235E+00    9.4235E+00   9.7909E-01    1.0876E+00  2.607E-01
Pa-234 #A   -7.0593E-02   -7.0593E-02   1.4989E-01    1.5092E-01  1.208E-01
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Pb-212       1.2568E+00    1.2568E+00   1.1663E-01    1.5622E-01  5.396E-02
Pb-214       1.2255E+00    1.2255E+00   1.3103E-01    1.4772E-01  5.354E-02
Ra-226       2.0098E+00    2.0098E+00   8.0765E-01    8.1907E-01  5.353E-01
Th-234  A    4.9751E-01    4.9751E-01   6.1507E-01    6.1687E-01  1.508E+00
Tl-208       4.6324E-01    4.6324E-01   6.6776E-02    7.3165E-02  2.612E-02
U-235  #A    1.3861E-01    1.3861E-01   5.5802E-02    5.6510E-02  1.909E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  129.0 to  2034.8 keV)     1.793E+01  pCi/g         
Total Decayed Activity (  129.0 to  2034.8 keV) 1.7930975E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-037                Received:        03/07/13                      
Lab ID:          243840-011                    Prepared:        03/11/13 15:11                
Matrix:          Soil                          Analyzed:        04/16/13 15:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   278 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 12:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.105 U          0.219          0.175             0.9    
Bismuth-212                          0.889            0.448          0.210                    
Bismuth-214                          0.783            0.118          0.0430                   
Cesium-137                           0.000111 U       0.0277         0.0228            0.07   
Cobalt-60                            0.00174 U        0.0269         0.0218            0.03   
Europium-152                         0.0254 U         0.0557         0.0573            0.1    
Europium-154                        -0.0314 U         0.207          0.167             0.2    
Lead-212                             0.904            0.101          0.0442                   
Lead-214                             0.899            0.139          0.0593                   
Potassium-40                         5.02             0.879          0.362                    
Protactinium-234                    -0.00884 U        0.0191         0.112                    
Radium-226 (By Bismuth-214)          0.783            0.118          0.0430            0.2    
Thallium-208                         0.340            0.0577         0.0205                   
Thorium-232 (By Actinium-228)        0.995            0.194          0.0558            0.9    
Thorium-234                          0.524 U          0.654          1.35                     
Uranium-235                          0.161            0.199          0.157             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0

162 of 381



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-011                   Client ID : 12-PCT-312-037        

Seqnum : 1513153073006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130416_006                                Batch         : 196194                       Time      : 16-APR-2013 15:50     

Cal    : 16-APR-2013 07:24:11,09-JAN-2013 12:22:14     Caldate       : 16-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 278 g                        Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.105            0.175       0.9       .2185            .21863           -0.014      u        

Bismuth-212                         0.889             0.210                 .448             .45031           0.035       u        

Bismuth-214                         0.783             0.0430                .11774           .12301           0.018       u        

Cesium-137                          0.000111          0.0228      0.07      .027746          .027746          0.0052      u        

Cobalt-60                           0.00174           0.0218      0.03      .02687           .02687           0.00072     u        

Europium-152                        0.0254            0.0573      0.1       .055707          .055726          0.0086      u        

Europium-154                        -0.0314           0.167       0.2       .2074            .20741           0           u        

Lead-212                            0.904             0.0442                .10124           .12586           0.0071      u        

Lead-214                            0.899             0.0593                .13872           .14747           0.0063      u        

Potassium-40                        5.02              0.362                 .87885           .91435           0.30        u        

Protactinium-234                    -0.00884          0.112                 .01906           .019187          0.028       u        

Radium-226 (By Bismuth-214)         0.783             0.0430      0.2       .11774           .12301           0.018       u        

Thallium-208                        0.340             0.0205                .057731          .06177           0.011       u        

Thorium-232 (By Actinium-228)       0.995             0.0558      0.9       .19417           .20713           -0.014      u        

Thorium-234                         0.524             1.35                  .65414           .65602           0.0072      u        

Uranium-235                         0.161             0.157       0.18      .19855           .19882           0.0034      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513153073006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-037          
Sample Description: 243840-011, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130416_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 12:52            Live Time: 2700   sec

Acquisition Time: 4/16/2013 15:50:53        Real Time: 2703   sec
Analysis Time: 4/16/2013 16:36           Dead Time: 0.10   %

Analysis Quantity: 2.780E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.955E-01      1.942E-01      2.071E-01      5.578E-02
Am-241    #AB   -1.045E-01      2.185E-01      2.186E-01      1.747E-01
Bi-212           8.891E-01      4.480E-01      4.503E-01      2.103E-01
Bi-214           7.835E-01      1.177E-01      1.230E-01      4.295E-02
Co-60     #AB    1.738E-03      2.687E-02      2.687E-02      2.184E-02
Cs-137    #AB    1.106E-04      2.775E-02      2.775E-02      2.284E-02
Eu-152    #AB    2.535E-02      5.571E-02      5.573E-02      5.733E-02
Eu-154    #AB   -3.140E-02      2.074E-01      2.074E-01      1.667E-01
K-40      #      5.020E+00      8.788E-01      9.144E-01      3.622E-01
Pa-234    #AB   -8.841E-03      1.906E-02      1.919E-02      1.121E-01
Pb-212           9.041E-01      1.012E-01      1.259E-01      4.419E-02
Pb-214           8.992E-01      1.387E-01      1.475E-01      5.933E-02
Ra-226           1.283E+00      7.390E-01      7.441E-01      4.877E-01
Th-234     AB    5.235E-01      6.541E-01      6.560E-01      1.346E+00
Tl-208           3.404E-01      5.773E-02      6.177E-02      2.051E-02
U-235     #      1.608E-01      1.985E-01      1.988E-01      1.574E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.183E+01

Analyst: Andrew Alexander

164 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 16:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_006.An1               

Sample description                                             
243840-011, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416_006.An1

Acquisition information
Start time:                 4/16/2013 15:50:53
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.7800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.7800E+02) = 

9.7220E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 12:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1890

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.37        9. 183.90   0.80  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.70      127.  15.95   0.81  2.830E-02
77.15      166.  12.12   0.81  3.014E-02
90.02       63.  27.72   0.67  3.821E-02
92.46       28.  62.48   0.83  3.953E-02    92.59   4.343  5.854E-01 Th234 

93.35   5.760  4.373E-01 U235  
93.07       61.  28.83   0.83  3.990E-02    93.35   5.760  9.600E-01 U235  

93.35   4.100  1.349E+00 Ac228 
93.22       42.  38.90   0.83  3.990E-02    93.35   5.760  6.524E-01 U235  

93.35   4.100  9.165E-01 Ac228 
144.80       20.  75.37   0.89  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.327E-01 U235  
160.95        4. 269.25   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.891E-02 U235  
185.74       61.  28.79   0.45  4.819E-02   186.21   3.555  1.283E+00 Ra226 

185.72  57.000  7.997E-02 U235  
186.05       45.  37.05   0.94  4.819E-02   185.72  57.000  5.901E-02 U235  

186.21   3.555  9.470E-01 Ra226 
205.79       14.  97.77   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  2.222E-01 U235  
209.21       25.  56.89   0.51  4.604E-02
238.49      479.   5.53   1.06  4.319E-02   238.63  43.600  9.041E-01 Pb212 
241.69       94.  19.31   1.86  4.285E-02   242.00   7.268  1.083E+00 Pb214 
277.04       18.  62.34   1.04  3.962E-02   277.37   6.600  2.498E-01 Tl208 
294.96      154.  11.35   1.02  3.815E-02   295.22  18.414  7.634E-01 Pb214 
299.93       42.  28.43   0.54  3.774E-02   300.09   3.180  1.255E+00 Pb212 
338.06      153.  12.61   0.85  3.495E-02   338.32  11.400  1.386E+00 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.86        8. 109.86   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.72      308.   7.57   1.12  3.405E-02   351.93  35.600  8.991E-01 Pb214 
511.01      114.  16.85   0.80  2.644E-02
583.01      195.   8.48   1.32  2.417E-02   583.19  85.000  3.415E-01 Tl208 
609.22      241.   7.27   0.98  2.345E-02   609.31  45.490  7.871E-01 Bi214 
727.64       31.  25.19   1.11  2.078E-02   727.33   6.650  8.077E-01 Bi212 
786.18        3. 241.65   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.46       21.  34.58   1.56  1.851E-02   860.53  12.400  3.324E-01 Tl208 
911.12      130.   9.79   1.11  1.779E-02   911.20  26.200  1.007E+00 Ac228 
946.45        4. 176.04   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.94       73.  16.87   1.18  1.704E-02   968.96  15.900  9.757E-01 Ac228 

1120.02       49.  16.82   0.35  1.535E-02  1120.29  14.910  7.723E-01 Bi214 
1332.41        1. 773.14   1.79  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.17        1. 483.36   1.82  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.48      184.   7.92   2.01  1.254E-02  1460.82  10.550  5.020E+00 K40   
1621.06        7.  67.62   1.86  1.151E-02  1620.74   1.510  1.507E+00 Bi212 
1764.03       12.  35.44   1.88  1.069E-02  1764.49  15.310  2.689E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.72    74.73       161.       118. 4.176E+03   36.76   0.993  -      s 
308.52    77.18       138.       145. 4.811E+03   29.21   0.663  -        
359.79    90.02       109.        63. 1.643E+03   55.44   0.674  -       M
836.11   209.21        79.        25. 5.387E+02  109.16   0.508 AC-228  s 

2042.52   511.01        74.       114. 4.296E+03   33.71   0.801 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.71    60.46       129.       -16.    -0.006   209.04   0.791s
Th-234    253.33    63.37       126.         9.     0.003   367.80   0.796s
Th-234    370.07    92.59       138.        28.     0.010   124.95   0.832D
U-235     373.12    93.35       125.        61.     0.023    57.65   0.833D
Ac-228    373.12    93.35       110.        42.     0.015    77.80   0.833D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    490.44   122.71       102.        -2.    -0.001  1225.57   0.867s
Eu-154    492.09   123.12       115.        -5.    -0.002   622.62   0.869s
Pa-234    524.20   131.16       145.       -14.    -0.005   248.91   0.878s
U-235     578.71   144.80       106.        20.     0.007   150.74   0.893s
U-235     643.25   160.95        60.         4.     0.002   538.51   0.916s
U-235     743.53   186.05       117.        45.     0.017    74.09   0.942s
Ra-226    742.31   185.74        99.        61.     0.023    57.59   0.446s
U-235     822.43   205.79        92.        14.     0.005   195.54   0.964s
Pb-212    953.12   238.49        98.       473.     0.175    11.06   1.055 
Pb-214    965.92   241.69       101.        94.     0.035    38.61   1.865s
Tl-208   1107.19   277.04        55.        18.     0.007   124.67   1.044s
Pb-214   1178.81   294.96        61.       149.     0.055    22.71   1.021 
Pb-212   1198.66   299.93        48.        42.     0.015    56.86   0.542s
Ac-228   1351.09   338.06        67.       153.     0.057    25.21   0.849s
Eu-152   1378.26   344.86        39.         8.     0.003   219.72   1.115s
Pb-214   1405.71   351.72        73.       303.     0.112    15.13   1.125 
Tl-208   2330.45   583.01        25.       195.     0.072    16.96   1.324 
Bi-214   2435.25   609.22        30.       233.     0.086    14.54   0.983s
Eu-154   2889.74   722.86        37.        -4.    -0.002   435.27   1.457s
Bi-212   2908.87   727.64        12.        31.     0.011    50.39   1.106s
Bi-212   3143.03   786.18        29.         3.     0.001   483.29   1.503 
Tl-208   3440.20   860.46        16.        21.     0.008    69.16   1.556s
Eu-154   3491.48   873.28        19.        -2.    -0.001   660.49   1.564s
Ac-228   3642.88   911.12        10.       130.     0.048    19.58   1.112s
Pa-234   3784.26   946.45        18.         4.     0.001   352.08   1.611s
Ac-228   3874.26   968.94        22.        73.     0.027    33.74   1.182s
Bi-214   4478.87  1120.02         9.        49.     0.018    33.64   0.352s
Co-60    5329.12  1332.41        12.         1.     0.000  1546.28   1.795s
Eu-152   5632.49  1408.17        14.         1.     0.000   966.72   1.819s
K-40     5841.98  1460.48        33.       184.     0.068    15.84   2.006s
Bi-212   6485.15  1621.06         8.         7.     0.003   135.25   1.864s
Bi-214   7057.97  1764.03        14.        12.     0.005    70.89   1.877s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.9545E-01                                      5.12E+12             
911.20 1.007E+00  (  5.578E-02 9.79E+00 2.62E+01 G  
968.96 9.757E-01  (  1.439E-01 1.69E+01 1.59E+01 G  
338.32 1.386E+00 +   1.720E-01 1.26E+01 1.14E+01 G  

Energy duplication    
93.35 9.165E-01     5.388E-01 3.89E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.0452E-01                                      1.58E+05             
59.54-1.045E-01 ?(  1.747E-01 1.05E+02 3.59E+01 G  

Bi-212   N   8.8909E-01                                      5.12E+12             
727.33 8.077E-01  (  2.103E-01 2.52E+01 6.65E+00 G  
785.37 5.365E-01  (  2.079E+00 2.42E+02 1.11E+00 G  

1620.74 1.507E+00 ?(  1.404E+00 6.76E+01 1.51E+00 G  

Bi-214   N   7.8345E-01                                      5.84E+05             
609.31 7.871E-01  (P 4.295E-02 7.27E+00 4.55E+01 G  

1120.29 7.723E-01  (P 1.093E-01 1.68E+01 1.49E+01 G  
1764.49 2.689E-01 - P 1.920E-01 3.54E+01 1.53E+01 G  

Co-60    T   1.7377E-03                                      1.93E+03             
1332.49 1.738E-03 &(  2.184E-02 7.73E+02 1.00E+02 G  
1173.23 3.607E-04 %   2.432E-02 4.10E+03 9.98E+01 G  

Cs-137   I   1.1061E-04                                      1.10E+04             
661.66 1.106E-04 %(  2.284E-02 1.25E+04 8.50E+01 G  

Eu-152   I   2.5354E-02                                      4.94E+03             
344.28 3.335E-02 &(  5.733E-02 1.10E+02 2.66E+01 G  
121.78-6.177E-03 &   6.201E-02 6.13E+02 2.84E+01 G  
778.90 0.000E+00 -   2.044E-01 1.00E+03 1.30E+01 G  
964.08-5.513E-03 %   2.683E-01 2.96E+03 1.45E+01 G  

1112.08-1.813E-03 %   1.883E-01 6.31E+03 1.34E+01 G  
1408.01 1.516E-02 ?(  1.184E-01 4.83E+02 2.09E+01 G  

Eu-154   I  -3.1401E-02                                      3.14E+03             
873.18-3.140E-02 ?(  1.667E-01 3.30E+02 1.22E+01 G  
123.07-9.082E-03 +   4.609E-02 3.11E+02 4.04E+01 G  

1274.43-3.496E-04 %   4.003E-02 6.96E+03 3.49E+01 G  
723.30-3.539E-02 +   1.236E-01 2.18E+02 2.00E+01 G  

1004.72-1.458E-03 %   1.325E-01 5.52E+03 1.79E+01 G  
996.25 0.000E+00 &   3.378E-01 1.00E+03 1.05E+01 G  

K-40     N   5.0199E+00                                      4.57E+11             
1460.82 5.020E+00  (P 3.622E-01 7.92E+00 1.06E+01 G  

Pa-234   N  -8.8409E-03                                      1.63E+12             
131.30-5.596E-02 ?(  1.121E-01 1.24E+02 1.82E+01 G  
569.50-3.888E-03 %   1.699E-01 2.66E+03 9.30E+00 G  
946.00 5.468E-02 &(  1.512E-01 1.76E+02 1.35E+01 G  
880.52-6.445E-03 %   2.234E-01 2.11E+03 1.05E+01 G  
883.24 1.057E-02 %   2.054E-01 1.19E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   9.0413E-01                                      5.12E+12             
238.63 9.041E-01  (P 4.419E-02 5.53E+00 4.36E+01 G  
300.09 1.255E+00 + P 4.852E-01 2.84E+01 3.18E+00 G  

Pb-214   N   8.9915E-01                                      5.84E+05             
351.93 8.991E-01  (P 5.933E-02 7.57E+00 3.56E+01 G  
295.22 7.634E-01 - P 9.342E-02 1.14E+01 1.84E+01 G  
242.00 1.083E+00 + P 2.712E-01 1.93E+01 7.27E+00 G  

Ra-226   N   1.2833E+00                                      5.84E+05             
186.21 1.283E+00  (  4.877E-01 2.88E+01 3.56E+00 G  

Th-234   N   5.2350E-01                                      1.63E+12             
63.30 4.518E-01 ?(  1.346E+00 1.84E+02 3.75E+00 G  
92.59 5.854E-01  (  5.743E-01 6.25E+01 4.34E+00 G  

Tl-208   N   3.4037E-01                                      5.12E+12             
583.19 3.415E-01  (  2.051E-02 8.48E+00 8.50E+01 G  
277.37 2.498E-01 -   2.377E-01 6.23E+01 6.60E+00 G  
860.53 3.324E-01 ?(  1.473E-01 3.46E+01 1.24E+01 G  

U-235    N   1.6083E-01                                      2.57E+11             
143.77 1.327E-01 &(  1.574E-01 7.54E+01 1.09E+01 G  
205.32 2.222E-01 ?(  3.447E-01 9.78E+01 5.02E+00 G  
163.36 5.891E-02 -   2.569E-01 2.69E+02 5.08E+00 G  
185.72 5.901E-02 -   3.297E-02 3.70E+01 5.70E+01 G  

Energy duplication    
93.35 9.600E-01     4.087E-01 2.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.46       129.       -16.    -0.006   209.04  -1.045E-01   
U-235       93.35       125.        61.     0.023    57.65   9.600E-01   
Eu-152     122.71       102.        -2.    -0.001  1225.57  -6.177E-03   
Eu-154     123.12       115.        -5.    -0.002   622.62  -9.082E-03   
Pa-234     131.16       145.       -14.    -0.005   248.91  -5.596E-02   
U-235      144.80       106.        20.     0.007   150.74   1.327E-01   
U-235      160.95        60.         4.     0.002   538.51   5.891E-02   
U-235      186.05       117.        45.     0.017    74.09   5.901E-02   
U-235      205.79        92.        14.     0.005   195.54   2.222E-01   
Eu-152     344.86        39.         8.     0.003   219.72   3.335E-02   
Eu-154     722.86        37.        -4.    -0.002   435.27  -3.539E-02   
Eu-154     873.28        19.        -2.    -0.001   660.49  -3.140E-02   
Pa-234     946.45        18.         4.     0.001   352.08   5.468E-02   
Co-60     1332.41        12.         1.     0.000  1546.28   1.738E-03   
Eu-152    1408.17        14.         1.     0.000   966.72   1.516E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.9545E-01    9.9545E-01   1.9417E-01    2.0713E-01  5.578E-02
Am-241 #A   -1.0451E-01   -1.0452E-01   2.1850E-01    2.1863E-01  1.747E-01
Bi-212       8.8909E-01    8.8909E-01   4.4800E-01    4.5031E-01  2.103E-01
Bi-214       7.8342E-01    7.8345E-01   1.1774E-01    1.2301E-01  4.295E-02
Co-60  #A    1.7128E-03    1.7377E-03   2.6870E-02    2.6870E-02  2.184E-02
Cs-137 #A    1.1033E-04    1.1061E-04   2.7746E-02    2.7746E-02  2.284E-02
Eu-152 #A    2.5211E-02    2.5354E-02   5.5707E-02    5.5726E-02  5.733E-02
Eu-154 #A   -3.1125E-02   -3.1401E-02   2.0740E-01    2.0741E-01  1.667E-01
K-40   #     5.0199E+00    5.0199E+00   8.7885E-01    9.1435E-01  3.622E-01
Pa-234 #A   -8.8409E-03   -8.8409E-03   1.9060E-02    1.9187E-02  1.121E-01
Pb-212       9.0413E-01    9.0413E-01   1.0124E-01    1.2586E-01  4.419E-02
Pb-214       8.9910E-01    8.9915E-01   1.3872E-01    1.4747E-01  5.933E-02
Ra-226       1.2832E+00    1.2833E+00   7.3902E-01    7.4413E-01  4.877E-01
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Th-234  A    5.2350E-01    5.2350E-01   6.5414E-01    6.5602E-01  1.346E+00
Tl-208       3.4037E-01    3.4037E-01   5.7731E-02    6.1770E-02  2.051E-02
U-235  #C    1.6083E-01    1.6083E-01   1.9855E-01    1.9882E-01  1.574E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.2 to  2035.0 keV)     1.111E+01  pCi/g         
Total Decayed Activity (  186.2 to  2035.0 keV) 1.1114790E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-038                Received:        03/07/13                      
Lab ID:          243840-012                    Prepared:        03/11/13 15:11                
Matrix:          Soil                          Analyzed:        04/16/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.131 U          0.197          0.156             0.9    
Bismuth-212                          1.34             0.524          0.247                    
Bismuth-214                          0.916            0.132          0.0509                   
Cesium-137                           0.0217 U         0.0298         0.0225            0.07   
Cobalt-60                            0.00587 U        0.0232         0.0233            0.03   
Europium-152                         0.108            0.0608         0.0603            0.1    
Europium-154                         0.0436 U         0.185          0.147             0.2    
Lead-212                             1.06             0.107          0.0507                   
Lead-214                             1.07             0.134          0.0560                   
Potassium-40                        12.4              1.14           0.285                    
Protactinium-234                     0.00372 U        0.151          0.124                    
Radium-226 (By Bismuth-214)          0.916            0.132          0.0509            0.2    
Thallium-208                         0.362            0.0599         0.0224                   
Thorium-232 (By Actinium-228)        1.27             0.164          0.0522            0.9    
Thorium-234                          1.08 U           1.83           1.46                     
Uranium-235                          0.0447 U b       0.0463         0.208             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243840-012                   Client ID : 12-PCT-312-038        

Seqnum : 1513153073005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130416_005                                Batch         : 196194                       Time      : 16-APR-2013 14:30     

Cal    : 16-APR-2013 07:24:11,09-JAN-2013 12:22:14     Caldate       : 16-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321 g                        Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.131            0.156      0.9      .19722           .19745           -0.014      u            

Bismuth-212                        1.34             0.247               .52426           .52874           0.035       u            

Bismuth-214                        0.916            0.0509              .13245           .13884           0.018       u            

Cesium-137                         0.0217           0.0225     0.07     .029818          .029834          0.0052      u            

Cobalt-60                          0.00587          0.0233     0.03     .023214          .023216          0.00072     u            

Europium-152                       0.108            0.0603     0.1      .060792          .061104          0.0086      u            

Europium-154                       0.0436           0.147      0.2      .18472           .18473           0           u            

Lead-212                           1.06             0.0507              .10711           .13837           0.0071      u            

Lead-214                           1.07             0.0560              .13354           .14625           0.0063      u            

Potassium-40                       12.4             0.285               1.1394           1.2999           0.30        u            

Protactinium-234                   0.00372          0.124               .15095           .15095           0.028       u            

Radium-226 (By Bismuth-214)        0.916            0.0509     0.2      .13245           .13884           0.018       u            

Thallium-208                       0.362            0.0224              .059857          .06426           0.011       u            

Thorium-232 (By Actinium-228)      1.27             0.0522     0.9      .16406           .18806           -0.014      u            

Thorium-234                        1.08             1.46                1.8287           1.8315           0.0072      u            

Uranium-235                        0.0447           0.208      0.18     .046311          .0464            0.0034      MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513153073005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-038          
Sample Description: 243840-012, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130416_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:00            Live Time: 2700   sec

Acquisition Time: 4/16/2013 14:30:35        Real Time: 2703   sec
Analysis Time: 4/16/2013 15:15           Dead Time: 0.12   %

Analysis Quantity: 3.210E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.269E+00      1.641E-01      1.881E-01      5.217E-02
Am-241    #AB    1.305E-01      1.972E-01      1.974E-01      1.561E-01
Bi-212           1.342E+00      5.243E-01      5.287E-01      2.466E-01
Bi-214           9.158E-01      1.325E-01      1.388E-01      5.089E-02
Co-60     #AB    5.874E-03      2.321E-02      2.322E-02      2.331E-02
Cs-137    #AB    2.174E-02      2.982E-02      2.983E-02      2.248E-02
Eu-152           1.076E-01      6.079E-02      6.110E-02      6.028E-02
Eu-154    #AB    4.360E-02      1.847E-01      1.847E-01      1.466E-01
K-40      #      1.245E+01      1.139E+00      1.300E+00      2.854E-01
Pa-234    #AB    3.716E-03      1.509E-01      1.510E-01      1.242E-01
Pb-212           1.059E+00      1.071E-01      1.384E-01      5.069E-02
Pb-214           1.072E+00      1.335E-01      1.463E-01      5.604E-02
Ra-226           1.566E+00      7.223E-01      7.300E-01      5.259E-01
Th-234    #AB    1.078E+00      1.829E+00      1.832E+00      1.463E+00
Tl-208           3.621E-01      5.986E-02      6.426E-02      2.238E-02
U-235      AB    4.471E-02      4.631E-02      4.640E-02      2.082E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.147E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_005.An1               

Sample description                                             
243840-012, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416_005.An1

Acquisition information
Start time:                 4/16/2013 14:30:35
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2100E+02) = 

8.4196E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   27 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1605

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.15       23.  75.54   0.79  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.15       24.  84.80   0.80  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.078E+00 Th234 
74.69      165.  14.02   0.81  2.826E-02
77.14      293.   8.28   0.81  3.010E-02
87.40       70.  28.47   0.83  3.670E-02
90.08       74.  25.98   0.83  3.818E-02
93.11      101.  22.49   0.53  3.978E-02    93.35   4.100  1.922E+00 Ac228 

93.35   5.760  1.368E+00 U235  
92.59   4.343  1.831E+00 Th234 

120.40       22.  78.14   0.87  4.845E-02   121.78  28.410    PBC<MDA Eu152 
163.06        9. 223.13   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  
185.90      141.  17.56   0.82  4.817E-02   185.72  57.000  1.596E-01 U235  

186.21   3.555  2.562E+00 Ra226 
203.12        6. 229.91   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
209.15       82.  23.35   0.79  4.604E-02
238.48      645.   5.01   1.00  4.319E-02   238.63  43.600  1.059E+00 Pb212 
241.70      115.  18.61   0.87  4.285E-02   242.00   7.268  1.156E+00 Pb214 
277.41       40.  40.92   1.03  3.962E-02   277.37   6.600  4.817E-01 Tl208 
295.07      234.   9.48   1.10  3.815E-02   295.22  18.414  1.017E+00 Pb214 
299.81       79.  20.38   0.72  3.777E-02   300.09   3.180  2.025E+00 Pb212 
338.00      183.  11.42   1.07  3.496E-02   338.32  11.400  1.434E+00 Ac228 
344.15       10. 111.28   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.68      427.   6.14   1.24  3.405E-02   351.93  35.600  1.083E+00 Pb214 
583.11      234.   8.26   1.33  2.416E-02   583.19  85.000  3.553E-01 Tl208 
609.24      308.   7.05   1.22  2.345E-02   609.31  45.490  8.775E-01 Bi214 
662.94       13.  68.57   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.27       58.  19.54   1.30  2.078E-02   727.33   6.650  1.309E+00 Bi212 
768.21       42.  25.43   0.84  2.002E-02
786.81       13.  64.59   1.50  1.972E-02   785.37   1.110  1.833E+00 Bi212 
860.38       30.  26.21   0.58  1.851E-02   860.53  12.400  4.089E-01 Tl208 
871.59        3. 211.85   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 
910.96      195.   7.91   0.96  1.779E-02   911.20  26.200  1.303E+00 Ac228 
964.35       30.  28.25   0.36  1.710E-02   964.08  14.500  3.744E-01 Eu152 
969.03       95.  13.54   1.29  1.704E-02   968.96  15.900  1.094E+00 Ac228 

1120.48       76.  15.39   0.46  1.535E-02  1120.29  14.910  1.033E+00 Bi214 
1172.82        2. 340.86   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1333.42        3. 199.99   1.79  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.32        8.  83.82   1.82  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      547.   4.41   1.43  1.254E-02  1460.82  10.550  1.245E+01 K40   
1621.24        6.  91.53   1.86  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.32       63.  12.13   0.60  1.069E-02  1764.49  15.310  1.207E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.52    74.68       222.       162. 5.721E+03   32.09   0.701  -        
308.32    77.13       199.       261. 8.674E+03   20.53   0.830  -        
348.80    87.26       161.        83. 2.267E+03   50.25   0.732  -      s 
359.51    89.95       159.        74. 1.949E+03   53.19   1.012  -      s 
835.87   209.15       116.        82. 1.792E+03   46.71   0.786 AC-228   M

3071.16   768.21        23.        42. 2.093E+03   50.85   0.844 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.45    59.15       138.        23.     0.008   151.09   0.791s
Th-234    252.43    63.15       198.        24.     0.009   169.60   0.796s
Ac-228    373.12    93.35       172.       101.     0.037    44.99   0.533D
U-235     373.12    93.35       198.        86.     0.032    51.07   0.833D
Eu-152    481.20   120.40       131.        22.     0.008   156.28   0.867s
Eu-154    492.20   123.15       206.        -2.    -0.001  1846.27   0.869s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     574.57   143.77       247.        -3.    -0.001  1759.77   0.893s
U-235     651.68   163.06       181.         9.     0.003   446.27   0.916s
U-235     742.22   185.72       210.        39.     0.015   103.76   0.942D
Ra-226    744.18   186.21       153.        86.     0.032    46.12   0.942D
U-235     811.75   203.12       102.         6.     0.002   459.82   0.964s
Pb-212    953.06   238.48       173.       639.     0.237    10.02   0.997 
Pb-214    965.94   241.70       154.       115.     0.043    37.22   0.867s
Tl-208   1108.65   277.41        90.        40.     0.015    81.85   1.026 
Pb-214   1179.25   295.07        91.       229.     0.085    18.96   1.104s
Pb-212   1198.22   299.81        64.        78.     0.029    40.76   0.723s
Ac-228   1350.86   338.00        82.       183.     0.068    22.83   1.075 
Eu-152   1375.43   344.15        57.        10.     0.004   222.55   1.115s
Pb-214   1405.53   351.68        87.       421.     0.156    12.29   1.237 
Tl-208   2330.83   583.11        40.       234.     0.087    16.53   1.328 
Bi-214   2435.33   609.24        56.       300.     0.111    14.10   1.221 
Cs-137   2650.08   662.94        34.        13.     0.005   137.13   1.408s
Eu-154   2899.81   725.37        57.       -12.    -0.005   180.35   1.457s
Bi-212   2907.40   727.27        22.        58.     0.021    39.07   1.297 
Eu-152   3116.09   779.44        37.        -6.    -0.002   277.14   1.499s
Bi-212   3145.56   786.81        28.        13.     0.005   129.18   1.503s
Tl-208   3439.89   860.38        12.        30.     0.011    52.42   0.577s
Eu-154   3484.71   871.59        20.         3.     0.001   423.70   1.564s
Pa-234   3530.96   883.14        32.        -1.     0.000  1430.80   1.571s
Ac-228   3642.26   910.96        11.       195.     0.072    15.82   0.961s
Eu-152   3855.86   964.35        14.        30.     0.011    56.50   0.364s
Ac-228   3874.60   969.03        22.        95.     0.035    27.08   1.294 
Bi-214   4480.71  1120.48        20.        76.     0.028    30.78   0.463s
Co-60    4690.24  1172.82        23.         2.     0.001   681.72   1.732s
Eu-154   5102.60  1275.83        24.        -1.     0.000  1541.22   1.774s
Co-60    5333.18  1333.42        18.         3.     0.001   399.98   1.795s
Eu-152   5633.11  1408.32        19.         8.     0.003   167.64   1.819 
K-40     5842.85  1460.70        27.       528.     0.196     8.83   1.429s
Bi-212   6485.88  1621.24        13.         6.     0.002   183.06   1.864s
Bi-214   7059.13  1764.32         5.        63.     0.023    24.25   0.603s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2688E+00                                      5.12E+12             
911.20 1.303E+00  (  5.217E-02 7.91E+00 2.62E+01 G  
968.96 1.094E+00  (  1.258E-01 1.35E+01 1.59E+01 G  
338.32 1.434E+00  (  1.651E-01 1.14E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.922E+00 +   5.829E-01 2.25E+01 4.10E+00 XA 

Am-241   I   1.3053E-01                                      1.58E+05             
59.54 1.305E-01 &(  1.561E-01 7.55E+01 3.59E+01 G  

Bi-212   N   1.3417E+00                                      5.12E+12             
727.33 1.309E+00  (  2.466E-01 1.95E+01 6.65E+00 G  
785.37 1.833E+00 ?(  1.759E+00 6.46E+01 1.11E+00 G  

1620.74 1.126E+00 ?(  1.528E+00 9.15E+01 1.51E+00 G  

Bi-214   N   9.1581E-01                                      5.84E+05             
609.31 8.775E-01  (P 5.089E-02 7.05E+00 4.55E+01 G  

1120.29 1.033E+00  (P 1.427E-01 1.54E+01 1.49E+01 G  
1764.49 1.207E+00 + P 9.545E-02 1.21E+01 1.53E+01 G  

Co-60    T   5.8740E-03                                      1.93E+03             
1332.49 7.373E-03 ?(  2.331E-02 2.00E+02 1.00E+02 G  
1173.23 4.373E-03 &(  2.404E-02 3.41E+02 9.98E+01 G  

Cs-137   I   2.1744E-02                                      1.10E+04             
661.66 2.174E-02 &(  2.248E-02 6.86E+01 8.50E+01 G  

Eu-152   I   1.0760E-01                                      4.94E+03             
344.28 3.429E-02 &(  6.028E-02 1.11E+02 2.66E+01 G  
121.78 4.904E-02 ?(  6.069E-02 7.81E+01 2.84E+01 G  
778.90-7.864E-02 +   1.721E-01 1.39E+02 1.30E+01 G  
964.08 3.744E-01  (  1.118E-01 2.82E+01 1.45E+01 G  

1112.08-9.151E-03 %   1.747E-01 1.17E+03 1.34E+01 G  
1408.01 9.533E-02  (  1.196E-01 8.38E+01 2.09E+01 G  

Eu-154   I   4.3596E-02                                      3.14E+03             
873.18 4.360E-02 ?(  1.466E-01 2.12E+02 1.22E+01 G  
123.07-3.526E-03 &   5.349E-02 9.23E+02 4.04E+01 G  

1274.43-5.881E-03 -   7.397E-02 7.71E+02 3.49E+01 G  
723.30-9.381E-02 +   1.323E-01 9.02E+01 2.00E+01 G  

1004.72 2.258E-03 %   1.205E-01 3.25E+03 1.79E+01 G  
996.25 0.000E+00 &   3.551E-01 1.00E+03 1.05E+01 G  

K-40     N   1.2448E+01                                      4.57E+11             
1460.82 1.245E+01 @(P 2.854E-01 4.41E+00 1.06E+01 G  

Pa-234   N   3.7155E-03                                      1.63E+12             
131.30 3.716E-03 %(  1.242E-01 2.03E+03 1.82E+01 G  
569.50 2.892E-03 %   1.714E-01 3.60E+03 9.30E+00 G  
946.00 0.000E+00 -   2.582E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 &   1.793E-01 1.00E+03 1.05E+01 G  
883.24-1.992E-02 +   2.328E-01 7.15E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.0593E+00                                      5.12E+12             
238.63 1.059E+00  (P 5.069E-02 5.01E+00 4.36E+01 G  
300.09 2.025E+00 + P 4.846E-01 2.04E+01 3.18E+00 G  

Pb-214   N   1.0716E+00                                      5.84E+05             
351.93 1.083E+00  (P 5.604E-02 6.14E+00 3.56E+01 G  
295.22 1.017E+00 *(P 9.873E-02 9.48E+00 1.84E+01 G  
242.00 1.156E+00  (P 2.891E-01 1.86E+01 7.27E+00 G  

Ra-226   N   1.5661E+00                                      5.84E+05             
Derived Ave Activity  

186.21 1.566E+00 }(  5.259E-01 2.31E+01 3.56E+00 G  

Th-234   N   1.0783E+00                                      1.63E+12             
63.30 1.078E+00 *(  1.463E+00 8.48E+01 3.75E+00 G  
92.59-1.338E-02 %   7.338E-01 3.33E+03 4.34E+00 G  

Tl-208   N   3.6213E-01                                      5.12E+12             
583.19 3.553E-01  (  2.238E-02 8.26E+00 8.50E+01 G  
277.37 4.817E-01 +   2.630E-01 4.09E+01 6.60E+00 G  
860.53 4.089E-01  (  1.092E-01 2.62E+01 1.24E+01 G  

U-235    N   4.4714E-02                                      2.57E+11             
143.77-1.440E-02 &(  2.082E-01 8.80E+02 1.09E+01 G  
205.32 8.448E-02 ?(  3.152E-01 2.30E+02 5.02E+00 G  
163.36 1.065E-01 &(  3.870E-01 2.23E+02 5.08E+00 G  
185.72 4.471E-02 }   3.829E-02 5.19E+01 5.70E+01 G  

Energy duplication    
93.35 1.167E+00     4.452E-01 2.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.15       198.        24.     0.009   169.60   1.078E+00   
Eu-154     123.15       206.        -2.    -0.001  1846.27  -3.526E-03   
Cs-137     662.94        34.        13.     0.005   137.13   2.174E-02   
Eu-154     725.37        57.       -12.    -0.005   180.35  -9.381E-02   
Eu-154     871.59        20.         3.     0.001   423.70   4.360E-02   
Pa-234     883.14        32.        -1.     0.000  1430.80  -1.992E-02   
Co-60     1172.82        23.         2.     0.001   681.72   4.373E-03   
Eu-154    1275.83        24.        -1.     0.000  1541.22  -5.881E-03   
Co-60     1333.42        18.         3.     0.001   399.98   7.373E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.2688E+00    1.2688E+00   1.6406E-01    1.8806E-01  5.217E-02
Am-241 #A    1.3051E-01    1.3053E-01   1.9722E-01    1.9745E-01  1.561E-01
Bi-212       1.3417E+00    1.3417E+00   5.2426E-01    5.2874E-01  2.466E-01
Bi-214       9.1576E-01    9.1581E-01   1.3245E-01    1.3884E-01  5.089E-02
Co-60  #A    5.7899E-03    5.8740E-03   2.3214E-02    2.3216E-02  2.331E-02
Cs-137 #A    2.1689E-02    2.1744E-02   2.9818E-02    2.9834E-02  2.248E-02
Eu-152  C    1.0700E-01    1.0760E-01   6.0792E-02    6.1104E-02  6.028E-02
Eu-154 #A    4.3212E-02    4.3596E-02   1.8472E-01    1.8473E-01  1.466E-01
K-40   #     1.2448E+01    1.2448E+01   1.1394E+00    1.2999E+00  2.854E-01
Pa-234 #A    3.7155E-03    3.7155E-03   1.5095E-01    1.5095E-01  1.242E-01
Pb-212       1.0593E+00    1.0593E+00   1.0711E-01    1.3837E-01  5.069E-02
Pb-214       1.0715E+00    1.0716E+00   1.3354E-01    1.4625E-01  5.604E-02
Ra-226       1.5660E+00    1.5661E+00   7.2227E-01    7.3004E-01  5.259E-01
Th-234 #A    1.0783E+00    1.0783E+00   1.8287E+00    1.8315E+00  1.463E+00
Tl-208       3.6213E-01    3.6213E-01   5.9857E-02    6.4260E-02  2.238E-02
U-235   A    4.4714E-02    4.4714E-02   4.6311E-02    4.6400E-02  2.082E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.2 to  2035.0 keV)     2.003E+01  pCi/g         
Total Decayed Activity (  205.2 to  2035.0 keV) 2.0033554E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Sampled:         03/07/13 11:14                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243840-005                    Prepared:        03/11/13 13:27                
Lab ID:          QC680372                      Analyzed:        04/15/13 10:59                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result      MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                     -0.0476 U       0.151         0.121 U       0.167       0.130           0.9    NC   40  NC    1   

Bismuth-212                        0.384          0.375         0.291         0.449       0.257                  27.6 40  0.113 1   

Bismuth-214                        0.471          0.0951        0.496         0.0956      0.0358                 5.30 40  0.134 1   

Cesium-137                         0.00349 U      0.0248       -0.00103 U     0.0287      0.0236          0.07   NC   40  NC    1   

Cobalt-60                         -0.000612 U     0.0267       -0.00116 U     0.0273      0.0223          0.03   NC   40  NC    1   

Europium-152                       0.0181 U       0.0552       -0.00132 U     0.0118      0.0593          0.1    NC   40  NC    1   

Europium-154                       0.0169 U       0.0564        0.0213 U      0.0634      0.160           0.2    NC   40  NC    1   

Lead-212                           0.481          0.0871        0.433         0.0807      0.0359                 10.5 40  0.285 1   

Lead-214                           0.651          0.108         0.555         0.105       0.0464                 15.8 40  0.447 1   

Potassium-40                       9.22           1.09          9.75          1.17        0.329                  5.57 40  0.234 1   

Protactinium-234                   0.00266 U      0.00686       0.0305 U      0.109       0.0877                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.471          0.0951        0.496         0.0956      0.0358          0.2    5.30 40  0.134 1   

Thallium-208                       0.183          0.0459        0.165         0.0456      0.0187                 10.0 40  0.190 1   

Thorium-232 (By Actinium-228)      0.519          0.122         0.489         0.120       0.0723          0.9    6.07 40  0.126 1   

Thorium-234                        0.0958 U       1.18          1.52          1.25        0.930                  NC   40  NC    1   

Uranium-235                        0.0569 U       0.0430        0.0517 U      0.0374      0.128           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243840 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513151688003                                                            Seqnum        : 1513151688005.2                                                         

File          : 2_20130415_003                                                           File          : 2_20130415_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243840-005                                                               Lab ID        : QC680372                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196194                                                                   Batch         : 196194                                                                  

Time          : 15-APR-2013 09:02                                                        Time          : 15-APR-2013 10:59                                                       

Sample Amount : 312 g                                                                    Sample Amount : 312 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.16 %                                                                   Dead Time     : 0.23 %                                                                  

Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                                Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    -0.04764     0.1212    0.9    .15084         .15088        0.1213     0.1300   0.9   .16663        .16687             40          1    u     

Bismuth-212                      0.3844       0.2669           .374           .37452        0.2911     0.2566         .44915        .4494         28   40   0.113  1    u     

Bismuth-214                      0.4706       0.04027          .092651        .09509        0.4962     0.03575        .092863       .095565       5    40   0.134  1    u     

Cesium-137                       0.003491     0.02003   0.07   .024803        .024804       -0.001028  0.02358  0.07  .028742       .028742            40          1    u     

Cobalt-60                        -0.0006118   0.02188   0.03   .02667         .02667        -0.001158  0.02234  0.03  .027327       .027327            40          1    u     

Europium-152                     0.01808      0.05855   0.1    .055144        .055154       -0.001322  0.05928  0.1   .01177        .01177             40          1    u     

Europium-154                     0.01693      0.1461    0.2    .056382        .056389       0.02133    0.1598   0.2   .063392       .063402            40          1    u     

Lead-212                         0.4808       0.03848          .077488        .087092       0.4329     0.03585        .072318       .080693       10   40   0.285  1    u     

Lead-214                         0.6507       0.04089          .10201         .10825        0.5553     0.04638        .10024        .1049         16   40   0.447  1    u     

Potassium-40                     9.225        0.2693           .98694         1.0904        9.753      0.3291         1.0607        1.1685        6    40   0.234  1    u     

Protactinium-234                 0.002664     0.09105          .0068247       .0068569      0.03049    0.08774        .10852        .10879             40          1    u     

Radium-226 (By Bismuth-214)      0.4706       0.04027   0.2    .092651        .09509        0.4962     0.03575  0.2   .092863       .095565       5    40   0.134  1    u     

Thallium-208                     0.1826       0.01820          .044363        .045902       0.1652     0.01870        .044341       .045605       10   40   0.190  1    u     

Thorium-232 (By Actinium-228)    0.5194       0.05694   0.9    .11569         .12166        0.4888     0.07230  0.9   .11492        .12025        6    40   0.126  1    u     

Thorium-234                      0.09584      0.9627           1.1762         1.1762        1.525      0.9298         1.2465        1.2548             40          1    u     

Uranium-235                      0.05689      0.1495    0.18   .042848        .043004       0.05171    0.1278   0.18  .037229       .037377            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-031DUP       
Sample Description: QC680372, 196194, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:14            Live Time: 2700   sec

Acquisition Time: 4/15/2013 10:59:32        Real Time: 2706   sec
Analysis Time: 4/15/2013 11:44           Dead Time: 0.23   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.888E-01      1.149E-01      1.203E-01      7.230E-02
Am-241    #AB    1.213E-01      1.666E-01      1.669E-01      1.300E-01
Bi-212    #      2.911E-01      4.491E-01      4.494E-01      2.566E-01
Bi-214    #      4.962E-01      9.286E-02      9.556E-02      3.575E-02
Co-60     #AB   -1.158E-03      2.733E-02      2.733E-02      2.234E-02
Cs-137    #AB   -1.028E-03      2.874E-02      2.874E-02      2.358E-02
Eu-152    #AB   -1.322E-03      1.177E-02      1.177E-02      5.928E-02
Eu-154    #AB    2.133E-02      6.339E-02      6.340E-02      1.598E-01
K-40             9.753E+00      1.061E+00      1.168E+00      3.291E-01
Pa-234    #AB    3.049E-02      1.085E-01      1.088E-01      8.774E-02
Pb-212           4.329E-01      7.232E-02      8.069E-02      3.585E-02
Pb-214           5.553E-01      1.002E-01      1.049E-01      4.638E-02
Ra-226    #      7.839E-01      5.930E-01      5.954E-01      4.458E-01
Th-234    #      1.525E+00      1.246E+00      1.255E+00      9.298E-01
Tl-208           1.652E-01      4.434E-02      4.561E-02      1.870E-02
U-235     #AB    5.171E-02      3.723E-02      3.738E-02      1.278E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.472E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Sample description                                             
QC680372, 196194, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130415_005.An1

Acquisition information
Start time:                 4/15/2013 10:59:32
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1644

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.89       21.  68.71   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.50       33.  40.88   0.82  1.866E-02    63.30   3.750  1.525E+00 Th234 
74.58       56.  30.10   0.83  2.821E-02
77.23      126.  13.44   0.83  3.019E-02
87.26       44.  37.92   0.63  3.669E-02
92.72       14. 111.28   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  2.831E-01 Ac228 
93.58       15. 106.08   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.875E-01 Ac228 
93.58       15. 106.08   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.875E-01 Ac228 
130.95        9. 178.00   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.19       13. 104.76   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
162.31        2. 641.92   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
185.98       43.  36.00   0.95  4.819E-02   185.72  57.000  5.055E-02 U235  

186.21   3.555  8.112E-01 Ra226 
185.99       42.  37.82   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.839E-01 Ra226 
205.42        3. 475.16   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  
238.47      256.   8.16   1.09  4.319E-02   238.63  43.600  4.269E-01 Pb212 
241.61       55.  26.32   0.63  4.285E-02   242.00   7.268  5.628E-01 Pb214 
277.18       17.  67.04   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01      115.  15.09   1.09  3.815E-02   295.22  18.414  5.025E-01 Pb214 
299.67       19.  48.64   1.07  3.774E-02   300.09   3.180  5.145E-01 Pb212 
338.02      103.  14.53   0.86  3.496E-02   338.32  11.400  8.265E-01 Ac228 

338.32  11.400  8.265E-01 Ac228 
351.66      225.   8.79   0.94  3.406E-02   351.93  35.600  5.811E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.01      104.  13.42   1.22  2.417E-02   583.19  85.000  1.618E-01 Tl208 
609.31      165.   8.93   1.72  2.345E-02   609.31  45.490  4.962E-01 Bi214 
722.74        5. 148.61   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.54       10.  77.15   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.37        5. 139.23   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.64        9.  76.54   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.17       70.  15.05   1.58  1.779E-02   911.20  26.200  4.806E-01 Ac228 

911.20  26.200  4.806E-01 Ac228 
968.83       32.  27.91   1.62  1.704E-02   968.96  15.900  3.839E-01 Ac228 

968.96  15.900  3.839E-01 Ac228 
991.35        1. 653.94   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1112.35        1. 789.39   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.39       18.  40.57   1.71  1.535E-02  1120.29  14.910  2.585E-01 Bi214 
1460.66      422.   5.19   1.60  1.254E-02  1460.82  10.550  9.753E+00 K40   
1764.08       12.  31.74   1.96  1.069E-02  1764.49  15.310  2.366E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.07    74.61       127.        51. 1.801E+03   71.59   0.547  -      s 
308.67    77.26        86.       127. 4.193E+03   28.11   0.839  -        
348.62    87.26       104.        44. 1.188E+03   75.83   0.626  -      s 

1350.85   338.02       119.        21. 6.124E+02  150.24   0.862 AC-228  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.26    59.89        90.        21.     0.008   137.42   0.813s
Th-234    253.68    63.50        76.        33.     0.012    81.76   0.818 
Th-234    370.44    92.72       122.        14.     0.005   222.56   0.850s
U-235     372.97    93.35       114.        15.     0.005   212.16   0.851D
Ac-228    372.97    93.35       114.        15.     0.005   212.16   0.851D
Eu-152    485.09   121.41       144.       -17.    -0.006   206.37   0.883s
Pa-234    523.23   130.95       112.         9.     0.003   355.99   0.893s
U-235     572.12   143.19        88.        13.     0.005   209.51   0.907s
U-235     648.53   162.31        85.         2.     0.001  1283.83   0.928s
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.12   185.98       100.        43.     0.016    71.99   0.952 
Ra-226    743.17   185.99       104.        42.     0.015    75.64   0.953s
U-235     820.83   205.42        78.         3.     0.001   950.32   0.973s
Pb-212    952.93   238.47        82.       250.     0.093    16.32   1.091 
Pb-214    965.49   241.61        72.        55.     0.020    52.63   0.630s
Tl-208   1107.66   277.18        56.        17.     0.006   134.08   1.048 
Pb-214   1178.92   295.01        67.       110.     0.041    30.17   1.094 
Pb-212   1197.57   299.67        41.        19.     0.007    97.28   1.071s
Ac-228   1350.81   338.01        38.        81.     0.030    30.85   1.109 
Eu-152   1373.92   343.79        52.        -2.    -0.001   890.07   1.114s
Pb-214   1405.40   351.66        57.       219.     0.081    17.58   0.944 
Tl-208   2330.42   583.01        26.       104.     0.038    26.84   1.219 
Bi-214   2435.63   609.31        26.       165.     0.061    17.87   1.717s
Eu-154   2889.31   722.74        25.         5.     0.002   297.21   1.447s
Bi-212   2908.53   727.54        22.        10.     0.004   154.30   1.450s
Eu-152   3111.32   778.24        27.        -7.    -0.003   222.20   1.489s
Bi-212   3139.86   785.37        20.         5.     0.002   278.47   1.494s
Tl-208   3440.97   860.64        20.         9.     0.003   153.09   1.548s
Ac-228   3643.18   911.17        20.        70.     0.026    30.11   1.583s
Pa-234   3787.71   947.29        20.        -3.    -0.001   386.07   1.606s
Eu-152   3852.80   963.56        37.        -3.    -0.001   613.75   1.618s
Ac-228   3873.90   968.83        25.        32.     0.012    55.82   1.621 
Eu-154   3964.00   991.35        10.         1.     0.000  1307.89   1.639s
Eu-154   4012.11  1003.37        22.        -5.    -0.002   292.69   1.644s
Eu-152   4448.31  1112.35        19.         1.     0.000  1578.77   1.708s
Bi-214   4480.47  1120.39        26.        18.     0.007    81.13   1.712s
Co-60    4681.72  1170.66        16.        -3.    -0.001   391.74   1.741s
Eu-152   5627.46  1406.87        11.        -2.    -0.001   484.89   1.851s
K-40     5842.89  1460.66        34.       402.     0.149    10.37   1.605 
Bi-214   7058.36  1764.08        10.        12.     0.004    63.48   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8883E-01                                      5.12E+12             
911.20 4.806E-01  (  7.230E-02 1.51E+01 2.62E+01 G  
968.96 3.839E-01  (  1.372E-01 2.79E+01 1.59E+01 G  
338.32 6.541E-01  (  1.154E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.875E-01 -   4.871E-01 1.06E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2126E-01                                      1.58E+05             
59.54 1.213E-01 ?(  1.300E-01 6.87E+01 3.59E+01 G  

Bi-212   N   2.9109E-01                                      5.12E+12             
727.33 2.223E-01  (  2.566E-01 7.72E+01 6.65E+00 G  
785.37 7.032E-01 &(  1.524E+00 1.39E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.302E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.9619E-01                                      5.84E+05             
609.31 4.962E-01 *(P 3.575E-02 8.93E+00 4.55E+01 G  

1120.29 2.585E-01 - P 1.671E-01 4.06E+01 1.49E+01 G  
1764.49 2.366E-01 - P 1.467E-01 3.17E+01 1.53E+01 G  

Co-60    T  -1.1578E-03                                      1.93E+03             
1332.49-1.158E-03 %(  2.234E-02 1.18E+03 1.00E+02 G  
1173.23-6.589E-03 +   2.032E-02 1.96E+02 9.98E+01 G  

Cs-137   I  -1.0280E-03                                      1.10E+04             
661.66-1.028E-03 %(  2.358E-02 1.40E+03 8.50E+01 G  

Eu-152   I  -1.3224E-03                                      4.94E+03             
344.28-8.174E-03 ?(  5.928E-02 4.45E+02 2.66E+01 G  
121.78-3.963E-02 +   6.547E-02 1.03E+02 2.84E+01 G  
778.90-8.779E-02 +   1.511E-01 1.11E+02 1.30E+01 G  
964.08-3.716E-02 +   1.843E-01 3.07E+02 1.45E+01 G  

1112.08 1.226E-02 ?(  1.579E-01 7.89E+02 1.34E+01 G  
1408.01-2.459E-02 +   9.407E-02 2.42E+02 2.09E+01 G  

Eu-154   I   2.1329E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.598E-01 1.00E+03 1.22E+01 G  
123.07 9.184E-04 %   3.428E-02 2.27E+03 4.04E+01 G  

1274.43 9.197E-05 %   7.900E-02 5.21E+04 3.49E+01 G  
723.30 3.864E-02 &(  9.021E-02 1.49E+02 2.00E+01 G  

1004.72-5.186E-02 +   1.187E-01 1.46E+02 1.79E+01 G  
996.25 1.300E-02 &(  1.377E-01 6.54E+02 1.05E+01 G  

K-40     N   9.7534E+00                                      4.57E+11             
1460.82 9.753E+00  (P 3.291E-01 5.19E+00 1.06E+01 G  

Pa-234   N   3.0485E-02                                      1.63E+12             
131.30 3.048E-02 ?(  8.774E-02 1.78E+02 1.82E+01 G  
569.50 0.000E+00 &   2.537E-01 1.00E+03 9.30E+00 G  
946.00-4.697E-02 +   1.434E-01 1.93E+02 1.35E+01 G  
880.52-6.549E-03 &   2.014E-01 1.87E+03 1.05E+01 G  
883.24 0.000E+00 &   2.360E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.3287E-01                                      5.12E+12             
238.63 4.269E-01  (P 3.585E-02 8.16E+00 4.36E+01 G  
300.09 5.145E-01 ?(P 4.006E-01 4.86E+01 3.18E+00 G  

Pb-214   N   5.5533E-01                                      5.84E+05             
351.93 5.811E-01  (P 4.638E-02 8.79E+00 3.56E+01 G  
295.22 5.025E-01  (P 8.717E-02 1.51E+01 1.84E+01 G  
242.00 5.628E-01  (P 2.042E-01 2.63E+01 7.27E+00 G  

Ra-226   N   7.8392E-01                                      5.84E+05             
186.21 7.839E-01 @(  4.458E-01 3.78E+01 3.56E+00 G  

Th-234   N   1.5245E+00                                      1.63E+12             
63.30 1.525E+00 ?(  9.298E-01 4.09E+01 3.75E+00 G  
92.59 2.698E-01 &   4.806E-01 1.11E+02 4.34E+00 G  

Tl-208   N   1.6518E-01                                      5.12E+12             
583.19 1.618E-01  (  1.870E-02 1.34E+01 8.50E+01 G  
277.37 2.081E-01  (  2.143E-01 6.70E+01 6.60E+00 G  
860.53 1.268E-01 -   1.441E-01 7.65E+01 1.24E+01 G  

U-235    N   5.1711E-02                                      2.57E+11             
143.77 7.676E-02 &(  1.278E-01 1.05E+02 1.09E+01 G  
205.32 3.640E-02 ?(  2.825E-01 4.75E+02 5.02E+00 G  
163.36 2.594E-02 ?(  2.727E-01 6.42E+02 5.08E+00 G  
185.72 5.055E-02  (  2.718E-02 3.60E+01 5.70E+01 G  

Energy duplication    
93.35 2.047E-01 ?   3.467E-01 1.06E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       114.        15.     0.005   212.16   2.047E-01   
Ac-228      93.35       114.        15.     0.005   212.16   2.875E-01   
Eu-152     121.41       144.       -17.    -0.006   206.37  -3.963E-02   
Pa-234     130.95       112.         9.     0.003   355.99   3.048E-02   
U-235      143.19        88.        13.     0.005   209.51   7.676E-02   
U-235      162.31        85.         2.     0.001  1283.83   2.594E-02   
U-235      185.98       100.        43.     0.016    71.99   5.055E-02   
Ra-226     185.99       104.        42.     0.015    75.64   7.839E-01   
U-235      205.42        78.         3.     0.001   950.32   3.640E-02   
Ac-228     338.01        38.        81.     0.030    30.85   6.541E-01   
Eu-152     343.79        52.        -2.    -0.001   890.07  -8.174E-03   
Eu-154     722.74        25.         5.     0.002   297.21   3.864E-02   
Bi-212     727.54        22.        10.     0.004   154.30   2.223E-01   
Eu-152     778.24        27.        -7.    -0.003   222.20  -8.779E-02   
Bi-212     785.37        20.         5.     0.002   278.47   7.032E-01   
Ac-228     911.17        20.        70.     0.026    30.11   4.806E-01   
Pa-234     947.29        20.        -3.    -0.001   386.07  -4.697E-02   
Eu-152     963.56        37.        -3.    -0.001   613.75  -3.716E-02   
Ac-228     968.83        25.        32.     0.012    55.82   3.839E-01   
Eu-154     991.35        10.         1.     0.000  1307.89   1.300E-02   
Eu-154    1003.37        22.        -5.    -0.002   292.69  -5.186E-02   
Eu-152    1112.35        19.         1.     0.000  1578.77   1.226E-02   
Co-60     1170.66        16.        -3.    -0.001   391.74  -6.589E-03   
Eu-152    1406.87        11.        -2.    -0.001   484.89  -2.459E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.8883E-01    4.8883E-01   1.1492E-01    1.2025E-01  7.230E-02
Am-241 #A    1.2124E-01    1.2126E-01   1.6663E-01    1.6687E-01  1.300E-01
Bi-212 #C    2.9109E-01    2.9109E-01   4.4915E-01    4.4940E-01  2.566E-01
Bi-214 #     4.9617E-01    4.9619E-01   9.2863E-02    9.5565E-02  3.575E-02
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Co-60  #A   -1.1416E-03   -1.1578E-03   2.7327E-02    2.7327E-02  2.234E-02
Cs-137 #A   -1.0255E-03   -1.0280E-03   2.8742E-02    2.8742E-02  2.358E-02
Eu-152 #A   -1.3151E-03   -1.3224E-03   1.1770E-02    1.1770E-02  5.928E-02
Eu-154 #A    2.1146E-02    2.1329E-02   6.3392E-02    6.3402E-02  1.598E-01
K-40         9.7534E+00    9.7534E+00   1.0607E+00    1.1685E+00  3.291E-01
Pa-234 #A    3.0485E-02    3.0485E-02   1.0852E-01    1.0879E-01  8.774E-02
Pb-212       4.3287E-01    4.3287E-01   7.2318E-02    8.0693E-02  3.585E-02
Pb-214       5.5530E-01    5.5533E-01   1.0024E-01    1.0490E-01  4.638E-02
Ra-226 #     7.8389E-01    7.8392E-01   5.9298E-01    5.9535E-01  4.458E-01
Th-234 #     1.5245E+00    1.5245E+00   1.2465E+00    1.2548E+00  9.298E-01
Tl-208       1.6518E-01    1.6518E-01   4.4341E-02    4.5605E-02  1.870E-02
U-235  #A    5.1711E-02    5.1711E-02   3.7229E-02    3.7377E-02  1.278E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.293E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.2927427E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Sampled:         03/07/13 13:21                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243841-002                    Prepared:        03/12/13 09:50                
Lab ID:          QC680373                      Analyzed:        04/15/13 09:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0667 U       0.172       -0.0534 U       0.186       0.151           0.9    NC   40  NC     1   

Bismuth-212                       0.437          0.437        0.819          0.381       0.201                  60.8 40  0.467  1   

Bismuth-214                       0.605          0.111        0.544          0.104       0.0412                 10.6 40  0.282  1   

Cesium-137                        0.000544 U     0.0275       0.00869 U      0.0261      0.0206          0.07   NC   40  NC     1   

Cobalt-60                         0.00423 U      0.0169      -0.000205 U     0.0286      0.0235          0.03   NC   40  NC     1   

Europium-152                      0.0372 U       0.0559       0.0532 U       0.0763      0.0591          0.1    NC   40  NC     1   

Europium-154                      0.0322 U       0.0539      -0.0978 U       0.246       0.193           0.2    NC   40  NC     1   

Lead-212                          0.616          0.0992       0.540          0.0982      0.0465                 13.1 40  0.383  1   

Lead-214                          0.656          0.117        0.676          0.110       0.0443                 2.93 40  0.0860 1   

Potassium-40                     11.9            1.23        12.1            1.22        0.0541                 1.61 40  0.0786 1   

Protactinium-234                 -0.00616 U      0.0168      -0.0414 U       0.128       0.103                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.605          0.111        0.544          0.104       0.0412          0.2    10.6 40  0.282  1   

Thallium-208                      0.207          0.0429       0.214          0.0465      0.0160                 3.16 40  0.0744 1   

Thorium-232 (By Actinium-228)     0.672          0.143        0.694          0.133       0.0613          0.9    3.20 40  0.0793 1   

Thorium-234                       0.675 U        0.588        0.553 U        0.450       1.08                   NC   40  NC     1   

Uranium-235                       0.166          0.184        0.0667 U       0.0373      0.157           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243840 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1513151688009                                                            Seqnum        : 1503151636003.2                                                         

File          : 2_20130415_009                                                           File          : 1_20130415_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243841-002                                                               Lab ID        : QC680373                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196194                                                                   Batch         : 196194                                                                  

Time          : 15-APR-2013 15:00                                                        Time          : 15-APR-2013 09:01                                                       

Sample Amount : 330 g                                                                    Sample Amount : 333 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.08 %                                                                  

Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                                Cal           : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.06666     0.1382    0.9    .17214         .17221        -0.05337    0.1507   0.9   .18572        .18576             40          1    u     

Bismuth-212                      0.4370      0.2808           .43682         .43739        0.8189      0.2011         .37857        .38089        61   40   0.467  1    u     

Bismuth-214                      0.6051      0.04534          .10792         .11137        0.5443      0.04116        .10082        .10381        11   40   0.282  1    u     

Cesium-137                       0.0005444   0.02259   0.07   .027485        .027485       0.008690    0.02061  0.07  .026126       .026129            40          1    u     

Cobalt-60                        0.004225    0.02527   0.03   .016884        .016885       -0.0002049  0.02353  0.03  .028594       .028594            40          1    u     

Europium-152                     0.03719     0.04401   0.1    .055867        .055908       0.05319     0.05912  0.1   .076251       .076312            40          1    u     

Europium-154                     0.03225     0.1646    0.2    .053876        .053902       -0.09777    0.1933   0.2   .24586        .24591             40          1    u     

Lead-212                         0.6159      0.04186          .08511         .099188       0.5404      0.04646        .087444       .098203       13   40   0.383  1    u     

Lead-214                         0.6561      0.04821          .11076         .11662        0.6756      0.04427        .10353        .11015        3    40   0.086  1    u     

Potassium-40                     11.88       0.2574           1.081          1.2348        12.07       0.05407        1.0584        1.2199        2    40   0.079  1    u     

Protactinium-234                 -0.006164   0.09143          .016767        .016837       -0.04136    0.1031         .12729        .12771             40          1    u     

Radium-226 (By Bismuth-214)      0.6051      0.04534   0.2    .10792         .11137        0.5443      0.04116  0.2   .10082        .10381        11   40   0.282  1    u     

Thallium-208                     0.2072      0.01500          .040785        .042922       0.2138      0.01604        .04436        .046458       3    40   0.074  1    u     

Thorium-232 (By Actinium-228)    0.6720      0.07177   0.9    .13427         .14283        0.6938      0.06132  0.9   .12272        .13262        3    40   0.079  1    u     

Thorium-234                      0.6750      1.198            .5841          .58758        0.5532      1.078          .4473         .45035             40          1    u     

Uranium-235                      0.1661      0.1347    0.18   .18358         .18389        0.06672     0.1572   0.18  .037066       .037314            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1503151636003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-040DUP       
Sample Description: QC680373, 196194, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:21            Live Time: 2700   sec

Acquisition Time: 4/15/2013 09:01:38        Real Time: 2702   sec
Analysis Time: 4/15/2013 09:46           Dead Time: 0.08   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.938E-01      1.227E-01      1.326E-01      6.132E-02
Am-241    #AB   -5.337E-02      1.857E-01      1.858E-01      1.507E-01
Bi-212           8.189E-01      3.786E-01      3.809E-01      2.011E-01
Bi-214           5.443E-01      1.008E-01      1.038E-01      4.116E-02
Co-60     #AB   -2.049E-04      2.859E-02      2.859E-02      2.353E-02
Cs-137    #AB    8.690E-03      2.613E-02      2.613E-02      2.061E-02
Eu-152    #AB    5.319E-02      7.625E-02      7.631E-02      5.912E-02
Eu-154    #AB   -9.777E-02      2.459E-01      2.459E-01      1.933E-01
K-40             1.207E+01      1.058E+00      1.220E+00      5.407E-02
Pa-234    #AB   -4.136E-02      1.273E-01      1.277E-01      1.031E-01
Pb-212           5.404E-01      8.744E-02      9.820E-02      4.646E-02
Pb-214           6.756E-01      1.035E-01      1.101E-01      4.427E-02
Ra-226    #      1.656E+00      6.526E-01      6.621E-01      4.109E-01
Th-234    #AB    5.532E-01      4.473E-01      4.504E-01      1.078E+00
Tl-208           2.138E-01      4.436E-02      4.646E-02      1.604E-02
U-235     #AB    6.672E-02      3.707E-02      3.731E-02      1.572E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.789E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

Sample description                                             
QC680373, 196194, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130415_003.An1

Acquisition information
Start time:                 4/15/2013 09:01:38
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0874

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.46        4. 441.20   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.492E-01 Th234 
74.75      112.  18.54   0.87  3.066E-02
77.17      177.  12.06   0.87  3.245E-02
87.30       68.  32.84   0.68  3.891E-02
92.93       68.  31.35   0.69  4.199E-02    92.59   4.343  1.131E+00 Th234 

93.35   5.760  8.452E-01 U235  
93.35   4.100  1.187E+00 Ac228 
93.35   5.760  8.452E-01 U235  

93.11       54.  40.43   0.89  4.163E-02    92.59   4.343  9.020E-01 Th234 
93.35   5.760  6.743E-01 U235  
93.35   4.100  9.474E-01 Ac228 
92.59   4.343  9.020E-01 Th234 

93.14       54.  41.08   0.89  4.199E-02    92.59   4.343  8.936E-01 Th234 
93.35   5.760  6.681E-01 U235  
93.35   4.100  9.385E-01 Ac228 

163.33        5. 374.09   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  5.337E-02 U235  

185.82       70.  27.78   0.98  4.883E-02   185.72  57.000  7.591E-02 U235  
186.21   3.555  1.218E+00 Ra226 
185.72  57.000  7.591E-02 U235  

185.98       96.  19.71   0.79  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.656E+00 Ra226 

205.34       10. 160.88   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.243E-01 U235  

238.60      345.   7.98   1.08  4.342E-02   238.63  43.600  5.404E-01 Pb212 
241.97       66.  30.71   0.76  4.308E-02   242.00   7.268  6.299E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.26       15.  88.68   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.21      158.  12.42   0.80  3.814E-02   295.22  18.414  6.678E-01 Pb214 
299.92       17.  67.12   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.28       98.  15.14   1.22  3.485E-02   338.32  11.400  7.386E-01 Ac228 
344.28       16.  71.67   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  5.338E-02 Eu152 
351.92      280.   7.56   0.98  3.392E-02   351.93  35.600  6.889E-01 Pb214 
409.03       18.  55.48   0.55  3.058E-02
583.45      144.  10.37   1.16  2.387E-02   583.19  85.000  2.138E-01 Tl208 
609.32      203.   9.02   1.31  2.316E-02   609.31  45.490  5.639E-01 Bi214 
661.77        5. 150.32   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
719.88        2. 246.95   1.48  2.056E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.418E-02 Eu154 
727.42       39.  23.11   1.12  2.048E-02   727.33   6.650  8.541E-01 Bi212 
781.63        1. 544.63   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.432E-02 Eu152 
785.08        6. 126.65   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
911.21      109.  11.69   1.70  1.749E-02   911.20  26.200  7.143E-01 Ac228 
969.19       56.  18.39   1.54  1.674E-02   968.96  15.900  6.278E-01 Ac228 
999.91        2. 267.84   1.70  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.729E-02 Eu154 
1120.54       24.  36.97   1.79  1.507E-02  1120.29  14.910  3.252E-01 Bi214 
1274.52        1. 858.11   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  5.095E-03 Eu154 
1407.61        5. 133.28   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.295E-02 Eu152 
1460.82      520.   4.39   1.85  1.228E-02  1460.82  10.550  1.207E+01 K40   
1620.44        4. 171.84   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.44       26.  25.34   2.21  1.046E-02  1764.49  15.310  4.863E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.74    74.72       199.        86. 2.798E+03   53.36   0.965  -        
308.41    77.14       181.       150. 4.632E+03   31.66   0.889  -        
349.01    87.30       170.        68. 1.735E+03   65.67   0.682  -      s 

1635.64   409.03        35.        18. 5.854E+02  110.96   0.553 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.77    59.48       182.       -11.    -0.004   348.01   0.857s
Th-234    253.70    63.46       147.         4.     0.001   882.40   0.860s
Th-234    372.27    93.11       213.        54.     0.020    80.85   0.890 
U-235     373.22    93.35       217.        54.     0.020    82.16   0.891D
Ac-228    373.22    93.35       161.        68.     0.025    62.70   0.688D
Eu-152    486.69   121.73       179.        -9.    -0.003   418.76   0.920s
Eu-154    493.81   123.51       167.       -11.    -0.004   344.53   0.921s
Pa-234    526.86   131.77       186.       -13.    -0.005   307.76   0.929s
U-235     653.07   163.33       144.         5.     0.002   748.17   0.961s
U-235     742.99   185.82       155.        70.     0.026    55.56   0.983s
Ra-226    743.63   185.98       104.        96.     0.035    39.42   0.787s
U-235     821.05   205.34       118.        10.     0.004   321.77   1.003s
Pb-212    954.06   238.60       158.       340.     0.126    15.96   1.075 
Pb-214    967.51   241.97       140.        66.     0.024    61.43   0.758s
Tl-208   1108.65   277.26        77.        15.     0.005   177.35   1.073 
Pb-214   1180.45   295.21        72.       156.     0.058    24.83   0.797s
Pb-212   1199.25   299.92        67.        17.     0.006   134.24   1.095s
Ac-228   1352.69   338.28        46.        98.     0.036    30.27   1.221 
Eu-152   1376.69   344.28        59.        16.     0.006   143.35   1.137s
Pb-214   1407.23   351.92        58.       277.     0.102    15.12   0.981 
Pa-234   2275.54   569.03        42.        -2.    -0.001  1206.60   1.343s
Tl-208   2333.25   583.45        22.       144.     0.053    20.74   1.161 
Bi-214   2436.72   609.32        38.       198.     0.073    18.03   1.305 
Cs-137   2646.48   661.77        30.         5.     0.002   300.63   1.423s
Eu-154   2878.93   719.88        10.         2.     0.001   493.91   1.476s
Bi-212   2909.10   727.42        15.        39.     0.014    46.23   1.123s
Eu-152   3125.96   781.63        21.         1.     0.000  1089.25   1.522s
Bi-212   3139.74   785.08        27.         6.     0.002   253.30   1.528 
Eu-154   3499.64   875.04        36.        -7.    -0.003   251.47   1.600s
Pa-234   3518.67   879.80        39.        -5.    -0.002   356.77   1.606s
Pa-234   3533.92   883.61        35.        -3.    -0.001   641.17   1.608s
Ac-228   3644.31   911.21        16.       109.     0.040    23.38   1.698 
Ac-228   3876.27   969.19        14.        56.     0.021    36.78   1.538 
Eu-154   3999.19   999.91        15.         2.     0.001   535.68   1.697s
Bi-214   4481.81  1120.54        28.        24.     0.009    73.94   1.791s
Eu-154   5097.92  1274.52        23.         1.     0.000  1716.22   1.901s
Eu-152   5630.50  1407.61        17.         5.     0.002   266.57   1.992s
K-40     5843.43  1460.82         0.       520.     0.193     8.77   1.850 
Bi-212   6482.24  1620.44        17.         4.     0.001   343.68   2.127s
Bi-214   7058.59  1764.44         9.        26.     0.010    50.68   2.212s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9379E-01                                      5.12E+12             
911.20 7.143E-01  (  6.132E-02 1.17E+01 2.62E+01 G  
968.96 6.278E-01  (  9.984E-02 1.84E+01 1.59E+01 G  
338.32 7.386E-01  (  1.201E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 1.187E+00 +   5.162E-01 3.13E+01 4.10E+00 XA 

Am-241   I  -5.3367E-02                                      1.58E+05             
59.54-5.337E-02 ?(  1.507E-01 1.74E+02 3.59E+01 G  

Bi-212   N   8.1894E-01                                      5.12E+12             
727.33 8.541E-01  (  2.011E-01 2.31E+01 6.65E+00 G  
785.37 8.600E-01  (  1.701E+00 1.27E+02 1.11E+00 G  

1620.74 6.342E-01 &(  1.709E+00 1.72E+02 1.51E+00 G  

Bi-214   N   5.4434E-01                                      5.84E+05             
609.31 5.639E-01  (P 4.116E-02 9.02E+00 4.55E+01 G  

1120.29 3.252E-01 -   1.656E-01 3.70E+01 1.49E+01 G  
1764.49 4.863E-01 ?(  1.282E-01 2.53E+01 1.53E+01 G  

Co-60    T  -2.0487E-04                                      1.93E+03             
1332.49-2.049E-04 &(  2.353E-02 6.98E+03 1.00E+02 G  
1173.23 3.969E-04 %   2.287E-02 3.50E+03 9.98E+01 G  

Cs-137   I   8.6904E-03                                      1.10E+04             
661.66 8.690E-03 &(  2.061E-02 1.50E+02 8.50E+01 G  

Eu-152   I   5.3192E-02                                      4.94E+03             
344.28 5.338E-02 ?(  5.912E-02 7.17E+01 2.66E+01 G  
121.78-1.948E-02 &   6.637E-02 2.09E+02 2.84E+01 G  
778.90 1.432E-02 -   1.267E-01 5.45E+02 1.30E+01 G  
964.08 5.452E-04 %   2.290E-01 2.55E+04 1.45E+01 G  

1112.08-4.768E-03 %   1.616E-01 2.06E+03 1.34E+01 G  
1408.01 5.295E-02 &(  1.090E-01 1.33E+02 2.09E+01 G  

Eu-154   I  -9.7767E-02                                      3.14E+03             
873.18-9.777E-02 &(  1.933E-01 1.26E+02 1.22E+01 G  
123.07-1.613E-02 +   4.505E-02 1.72E+02 4.04E+01 G  

1274.43 5.095E-03 +   7.142E-02 8.58E+02 3.49E+01 G  
723.30 1.418E-02 +   5.521E-02 2.47E+02 2.00E+01 G  

1004.72-1.797E-03 %   9.776E-02 3.31E+03 1.79E+01 G  
996.25 3.729E-02 &   1.590E-01 2.68E+02 1.05E+01 G  

203 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2068E+01                                      4.57E+11             
1460.82 1.207E+01  (  5.407E-02 4.39E+00 1.06E+01 G  

Pa-234   N  -4.1361E-02                                      1.63E+12             
131.30-4.136E-02 ?(  1.031E-01 1.54E+02 1.82E+01 G  
569.50-2.047E-02 +   2.017E-01 6.03E+02 9.30E+00 G  
946.00 6.861E-03 %   1.648E-01 1.46E+03 1.35E+01 G  
880.52-8.194E-02 +   2.333E-01 1.78E+02 1.05E+01 G  
883.24-4.578E-02 &   2.373E-01 3.21E+02 9.70E+00 G  

Pb-212   N   5.4042E-01                                      5.12E+12             
238.63 5.404E-01  (P 4.646E-02 7.98E+00 4.36E+01 G  
300.09 4.155E-01 - P 4.774E-01 6.71E+01 3.18E+00 G  

Pb-214   N   6.7557E-01                                      5.84E+05             
351.93 6.889E-01  (P 4.427E-02 7.56E+00 3.56E+01 G  
295.22 6.678E-01  (P 8.460E-02 1.24E+01 1.84E+01 G  
242.00 6.299E-01  (P 2.651E-01 3.07E+01 7.27E+00 G  

Ra-226   N   1.6555E+00                                      5.84E+05             
186.21 1.656E+00  (  4.109E-01 1.97E+01 3.56E+00 G  

Th-234   N   5.5321E-01                                      1.63E+12             
63.30 1.492E-01 ?(  1.078E+00 4.41E+02 3.75E+00 G  
92.59 9.020E-01  (  5.659E-01 4.04E+01 4.34E+00 G  

Tl-208   N   2.1384E-01                                      5.12E+12             
583.19 2.138E-01  (  1.604E-02 1.04E+01 8.50E+01 G  
277.37 1.677E-01 -   2.341E-01 8.87E+01 6.60E+00 G  
860.53 0.000E+00 &   7.701E-02 1.00E+03 1.24E+01 G  

U-235    N   6.6715E-02                                      2.57E+11             
143.77-1.416E-03 %(  1.572E-01 6.74E+03 1.09E+01 G  
205.32 1.243E-01 ?(  3.230E-01 1.61E+02 5.02E+00 G  
163.36 5.337E-02 ?(  3.263E-01 3.74E+02 5.08E+00 G  
185.72 7.591E-02  (  3.138E-02 2.78E+01 5.70E+01 G  

Energy duplication    
93.35 6.681E-01     4.265E-01 4.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       182.       -11.    -0.004   348.01  -5.337E-02   
Th-234      63.46       147.         4.     0.001   882.40   1.492E-01   
Th-234      93.11       213.        54.     0.020    80.85   9.020E-01   
U-235       93.35       217.        54.     0.020    82.16   6.681E-01   
Eu-152     121.73       179.        -9.    -0.003   418.76  -1.948E-02   
Eu-154     123.51       167.       -11.    -0.004   344.53  -1.613E-02   
Pa-234     131.77       186.       -13.    -0.005   307.76  -4.136E-02   
U-235      163.33       144.         5.     0.002   748.17   5.337E-02   
U-235      185.82       155.        70.     0.026    55.56   7.591E-02   
U-235      205.34       118.        10.     0.004   321.77   1.243E-01   
Eu-152     344.28        59.        16.     0.006   143.35   5.338E-02   
Pa-234     569.03        42.        -2.    -0.001  1206.60  -2.047E-02   
Cs-137     661.77        30.         5.     0.002   300.63   8.690E-03   
Eu-154     719.88        10.         2.     0.001   493.91   1.418E-02   
Eu-152     781.63        21.         1.     0.000  1089.25   1.432E-02   
Eu-154     875.04        36.        -7.    -0.003   251.47  -9.777E-02   
Pa-234     879.80        39.        -5.    -0.002   356.77  -8.194E-02   
Pa-234     883.61        35.        -3.    -0.001   641.17  -4.578E-02   
Eu-154     999.91        15.         2.     0.001   535.68   3.729E-02   
Eu-154    1274.52        23.         1.     0.000  1716.22   5.095E-03   
Eu-152    1407.61        17.         5.     0.002   266.57   5.295E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9379E-01    6.9379E-01   1.2272E-01    1.3262E-01  6.132E-02
Am-241 #A   -5.3357E-02   -5.3367E-02   1.8572E-01    1.8576E-01  1.507E-01
Bi-212       8.1894E-01    8.1894E-01   3.7857E-01    3.8089E-01  2.011E-01
Bi-214       5.4432E-01    5.4434E-01   1.0082E-01    1.0381E-01  4.116E-02
Co-60  #A   -2.0203E-04   -2.0487E-04   2.8594E-02    2.8594E-02  2.353E-02
Cs-137 #A    8.6691E-03    8.6904E-03   2.6126E-02    2.6129E-02  2.061E-02
Eu-152 #A    5.2903E-02    5.3192E-02   7.6251E-02    7.6312E-02  5.912E-02
Eu-154 #A   -9.6933E-02   -9.7767E-02   2.4586E-01    2.4591E-01  1.933E-01
K-40         1.2068E+01    1.2068E+01   1.0584E+00    1.2199E+00  5.407E-02
Pa-234 #A   -4.1361E-02   -4.1361E-02   1.2729E-01    1.2771E-01  1.031E-01
Pb-212       5.4042E-01    5.4042E-01   8.7444E-02    9.8203E-02  4.646E-02
Pb-214       6.7554E-01    6.7557E-01   1.0353E-01    1.1015E-01  4.427E-02
Ra-226 #     1.6555E+00    1.6555E+00   6.5256E-01    6.6215E-01  4.109E-01
Th-234 #A    5.5321E-01    5.5321E-01   4.4730E-01    4.5035E-01  1.078E+00
Tl-208       2.1384E-01    2.1384E-01   4.4360E-02    4.6458E-02  1.604E-02
U-235  #A    6.6715E-02    6.6715E-02   3.7066E-02    3.7314E-02  1.572E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.721E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.7210135E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/11/13 12:26                
Type:            LCS                           Analyzed:        04/10/13 09:04                
Lab ID:          QC679327                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   325 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.391     87.7   54-146  

Page 1 of 1                                                                                                                       3.0

207 of 381



CURTIS & TOMPKINS SPIKE USER REPORT FOR 243840 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503144439004.2                                                  
File          : 1_20130410_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679327                                                         
Matrix        : Soil                                                             
Batch         : 196194                                                           
Time          : 10-APR-2013 09:04                                                
Sample Amount : 325 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.18 %                                                           
Cal           : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.40  88    54-146  .39111        .64948        u    

u=use  

Page 1 of 1                                                                                                           1503144439004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679327, 196194, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/11/2013 12:26           Live Time: 2700   sec

Acquisition Time: 4/10/2013 09:04:32        Real Time: 2705   sec
Analysis Time: 4/10/2013 09:49           Dead Time: 0.18   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.131E-01      2.194E-01      2.254E-01      1.641E-01
Am-241    #AB    1.110E-01      3.965E-01      3.966E-01      3.243E-01
Bi-212           1.425E+00      9.380E-01      9.408E-01      5.475E-01
Bi-214           1.140E+01      3.911E-01      6.495E-01      9.083E-02
Co-60     #AB   -2.541E-03      1.240E-02      1.241E-02      4.223E-02
Cs-137    #AB    3.810E-02      6.376E-02      6.378E-02      5.086E-02
Eu-152    #      5.087E-01      1.569E-01      1.595E-01      1.557E-01
Eu-154    #AB    4.639E-02      6.595E-02      6.599E-02      3.468E-01
K-40             9.207E+00      1.273E+00      1.354E+00      4.792E-01
Pa-234     AB    5.227E-02      5.246E-02      5.405E-02      2.136E-01
Pb-212           6.061E-01      1.419E-01      1.505E-01      9.016E-02
Pb-214           1.324E+01      3.438E-01      8.134E-01      1.124E-01
Ra-226           1.331E+01      1.765E+00      1.982E+00      1.064E+00
Th-234    #AB   -1.037E-01      3.259E+00      3.259E+00      2.682E+00
Tl-208           2.416E-01      7.155E-02      7.323E-02      4.135E-02
U-235     #      6.999E-01      9.043E-02      1.010E-01      3.908E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.160E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

Sample description                                             
QC679327, 196194, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130410_004.An1

Acquisition information
Start time:                 4/10/2013 09:04:32
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/11/2013 12:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0887

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.45       23. 178.55   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.76      827.   6.29   0.86  3.068E-02
77.15     1532.   3.60   0.87  3.245E-02
87.24      589.   7.04   0.88  3.885E-02
90.02      237.  14.67   0.88  4.034E-02
92.98       31. 128.10   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.542E-01 Ac228 
93.35   5.760  3.945E-01 U235  

92.98       31. 128.10   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.542E-01 Ac228 

122.97       21. 185.62   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  3.250E-02 Eu154 

143.94        7. 627.38   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.788E-02 U235  

186.22      749.   6.63   1.01  4.878E-02   185.72  57.000  8.291E-01 U235  
186.21   3.555  1.331E+01 Ra226 
185.72  57.000  8.291E-01 U235  

238.56      419.   8.19   1.03  4.343E-02   238.63  43.600  6.747E-01 Pb212 
241.98     1306.   3.50   1.03  4.308E-02   242.00   7.268  1.283E+01 Pb214 
258.78       78.  35.96   0.58  4.142E-02
270.40       19. 109.41   0.51  4.033E-02
295.19     2954.   2.11   1.04  3.815E-02   295.22  18.414  1.295E+01 Pb214 
299.81       25. 108.93   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.17       85.  34.45   1.13  3.484E-02   338.32  11.400  6.616E-01 Ac228 
351.95     5256.   1.51   1.17  3.392E-02   351.93  35.600  1.340E+01 Pb214 
568.76       15. 116.47   1.35  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.41      159.  14.81   1.42  2.387E-02   583.19  85.000  2.416E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.43     3906.   1.71   1.42  2.316E-02   609.31  45.490  1.140E+01 Bi214 
661.79       23.  83.67   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
726.88       63.  32.92   0.44  2.048E-02   727.33   6.650  1.425E+00 Bi212 
768.56      371.   7.49   1.64  1.971E-02
786.06      103.  17.07   1.54  1.942E-02   785.37   1.110  1.478E+01 Bi212 
838.76       97.  26.29   0.54  1.854E-02
861.16       10. 154.31   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.04        9. 149.20   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.06       25.  56.04   1.62  1.788E-02   883.24   9.700  4.471E-01 Pa234 
911.37       96.  18.56   1.64  1.749E-02   911.20  26.200  6.430E-01 Ac228 
934.13      231.  11.02   1.03  1.719E-02
944.56        5. 238.13   1.67  1.703E-02   946.00  13.500    PBC<MDA Pa234 
964.32       43.  36.06   1.69  1.680E-02   964.08  14.500  5.420E-01 Eu152 

964.08  14.500  5.420E-01 Eu152 
968.96       75.  24.45   0.87  1.674E-02   968.96  15.900  8.654E-01 Ac228 
995.59       17.  76.06   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.091E-01 Eu154 
1120.43      918.   3.98   1.66  1.507E-02  1120.29  14.910  1.259E+01 Bi214 
1155.25      129.  16.82   0.70  1.473E-02
1173.53        3. 480.06   1.85  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.18       96.  15.42   2.03  1.265E-02  1408.01  20.850  1.127E+00 Eu152 

1408.01  20.850  1.127E+00 Eu152 
1460.84      398.   7.02   1.82  1.228E-02  1460.82  10.550  9.469E+00 K40   
1623.60        1. 628.39   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.54      742.   3.92   2.06  1.046E-02  1764.49  15.310  1.429E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.75      1210.       631. 2.056E+04   18.53   0.819  -        
308.44    77.15       981.      1256. 3.870E+04    9.17   0.880  -        
348.56    87.18       683.       608. 1.565E+04   15.60   1.120  -      s 
359.71    89.97       511.       254. 6.289E+03   28.16   0.872  -       M

1034.74   258.78       311.        78. 1.890E+03   71.93   0.577 PB-214  s 
1081.22   270.40       215.        19. 4.687E+02  218.82   0.509 AC-228  sc
3073.68   768.56       122.       371. 1.883E+04   14.99   1.639 BI-214   M
3354.48   838.76       131.        97. 5.220E+03   52.59   0.545 PB-214  s 
3736.03   934.13        99.       231. 1.343E+04   22.05   1.028 BI-214  s 
4620.73  1155.25        79.       129. 8.745E+03   33.64   0.702 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.66    59.45       805.        23.     0.008   357.10   0.847s
Th-234    366.04    91.55       937.      -104.    -0.038    85.70   0.882s
U-235     373.23    93.35       772.        31.     0.011   256.20   0.882D
Ac-228    373.23    93.35       772.        31.     0.011   256.20   0.882D
Eu-152    486.64   121.72       806.       -22.    -0.008   359.56   0.912s
Eu-154    491.65   122.97       767.        21.     0.008   371.23   0.913s
Pa-234    521.99   130.56       761.       -48.    -0.018   166.53   0.921s
U-235     575.51   143.94       934.         7.     0.003  1254.75   0.934s
U-235     653.69   163.49       819.        -5.    -0.002  1568.81   0.954s
U-235     744.42   186.18       791.       747.     0.277    12.92   0.977 
Ra-226    744.58   186.22       661.       749.     0.277    13.26   1.006 
Pb-212    953.82   238.55       566.       371.     0.138    23.13   1.033 
Pb-214    967.50   241.97       492.      1267.     0.469     7.86   0.987 
Tl-208   1110.45   277.71       543.       -18.    -0.007   377.57   1.068s
Pb-214   1180.33   295.19       343.      2953.     1.094     4.22   1.042 
Pb-212   1198.82   299.81       397.        25.     0.009   217.87   1.090s
Ac-228   1352.22   338.17       389.        85.     0.032    68.91   1.128 
Pb-214   1407.33   351.95       358.      5252.     1.945     3.02   1.173 
Pa-234   2274.48   568.76       152.        15.     0.006   232.95   1.346s
Tl-208   2333.04   583.41       137.       159.     0.059    29.62   1.421 
Bi-214   2437.14   609.43       178.      3901.     1.445     3.43   1.418 
Cs-137   2646.59   661.79       173.        23.     0.009   167.35   1.429s
Eu-154   2890.47   722.76       183.       -29.    -0.011   139.00   1.484s
Bi-212   2906.92   726.88       108.        63.     0.023    65.85   0.440s
Eu-152   3106.15   776.68        99.       -19.    -0.007   158.55   1.532s
Bi-212   3143.69   786.06       104.       103.     0.038    34.15   1.537 
Tl-208   3444.13   861.16       114.        10.     0.004   308.62   1.602s
Eu-154   3494.27   873.70       111.       -13.    -0.005   240.20   1.612s
Pa-234   3519.64   880.04        81.         9.     0.003   298.41   1.618 
Pa-234   3531.73   883.06        87.        25.     0.009   112.08   1.620 
Ac-228   3644.98   911.37       110.        96.     0.035    37.12   1.644s
Pa-234   3777.77   944.56        78.         5.     0.002   476.27   1.673s
Eu-152   3856.82   964.32        97.        43.     0.016    72.12   1.687s
Ac-228   3875.39   968.96        70.        75.     0.028    48.90   0.872s
Eu-154   3981.93   995.59        77.        17.     0.006   152.13   1.714s
Bi-214   4481.32  1120.41        98.       907.     0.336     8.10   1.657 
Co-60    4693.87  1173.53        78.         3.     0.001   960.12   1.853s
Co-60    5325.43  1331.36        59.        -5.    -0.002   488.13   1.971s
Eu-152   5632.86  1408.18        62.        96.     0.036    30.83   2.025 
K-40     5843.74  1460.87        75.       387.     0.143    13.82   1.817 
Bi-212   6495.02  1623.60        33.         1.     0.000  1256.79   2.170s
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.16  1764.54        20.       742.     0.275     7.84   2.063 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1307E-01                                      5.12E+12             
911.20 6.430E-01 ?(  1.641E-01 1.86E+01 2.62E+01 G  
968.96 8.654E-01  (  2.259E-01 2.45E+01 1.59E+01 G  
338.32 6.616E-01 ?(  3.566E-01 3.45E+01 1.14E+01 G  

Energy duplication    
93.35 5.542E-01 &   1.158E+00 1.28E+02 4.10E+00 XA 

Am-241   I   1.1102E-01                                      1.58E+05             
59.54 1.110E-01 ?(  3.243E-01 1.79E+02 3.59E+01 G  

Bi-212   N   1.4245E+00                                      5.12E+12             
727.33 1.425E+00  (  5.475E-01 3.29E+01 6.65E+00 G  
785.37 1.478E+01 +   3.400E+00 1.71E+01 1.11E+00 G  

1620.74 2.352E-01 &   2.411E+00 6.28E+02 1.51E+00 G  

Bi-214   N   1.1403E+01                                      5.84E+05             
609.31 1.140E+01  (P 9.083E-02 1.71E+00 4.55E+01 G  

1120.29 1.243E+01 +   3.162E-01 4.05E+00 1.49E+01 G  
1764.49 1.429E+01 +   2.030E-01 3.92E+00 1.53E+01 G  

Co-60    T  -2.5412E-03                                      1.93E+03             
1332.49-1.070E-02 ?(  4.223E-02 2.44E+02 1.00E+02 G  
1173.23 5.630E-03 ?(  4.416E-02 4.80E+02 9.98E+01 G  

Cs-137   I   3.8099E-02                                      1.10E+04             
661.66 3.810E-02 ?(  5.086E-02 8.37E+01 8.50E+01 G  

Eu-152   I   5.0873E-01                                      4.94E+03             
344.28 5.434E-03 %(  1.557E-01 1.74E+03 2.66E+01 G  
121.78-4.895E-02 +   1.440E-01 1.80E+02 2.84E+01 G  
778.90-2.265E-01 +   2.828E-01 7.93E+01 1.30E+01 G  
964.08 5.420E-01  (  2.916E-01 3.61E+01 1.45E+01 G  

1112.08-1.192E-03 %   3.132E-01 1.60E+04 1.34E+01 G  
1408.01 1.127E+00  (  2.147E-01 1.54E+01 2.09E+01 G  

Eu-154   I   4.6390E-02                                      3.14E+03             
873.18-1.803E-01 ?(  3.468E-01 1.20E+02 1.22E+01 G  
123.07 3.250E-02 +   9.871E-02 1.86E+02 4.04E+01 G  

214 of 381
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 0.000E+00 +   2.421E-01 1.00E+03 3.49E+01 G  
723.30-2.147E-01 +   2.367E-01 6.95E+01 2.00E+01 G  

1004.72 0.000E+00 &   2.742E-01 1.00E+03 1.79E+01 G  
996.25 3.091E-01 ?(  3.673E-01 7.61E+01 1.05E+01 G  

K-40     N   9.2070E+00                                      4.57E+11             
1460.82 9.207E+00  (  4.792E-01 6.91E+00 1.06E+01 G  

Pa-234   N   5.2271E-02                                      1.63E+12             
131.30-1.581E-01 ?(  2.136E-01 8.33E+01 1.82E+01 G  
569.50 2.093E-01 +   3.918E-01 1.16E+02 9.30E+00 G  
946.00 7.165E-02 +   2.764E-01 2.38E+02 1.35E+01 G  
880.52 1.435E-01 +   3.435E-01 1.49E+02 1.05E+01 G  
883.24 4.471E-01  (  3.858E-01 5.60E+01 9.70E+00 G  

Pb-212   N   6.0609E-01                                      5.12E+12             
238.63 6.042E-01  (P 9.016E-02 1.16E+01 4.36E+01 G  
300.09 6.325E-01 ?(P 1.191E+00 1.09E+02 3.18E+00 G  

Pb-214   N   1.3244E+01                                      5.84E+05             
351.93 1.340E+01  (P 1.124E-01 1.51E+00 3.56E+01 G  
295.22 1.295E+01  (P 1.893E-01 2.11E+00 1.84E+01 G  
242.00 1.247E+01 - P 5.083E-01 3.93E+00 7.27E+00 G  

Ra-226   N   1.3307E+01                                      5.84E+05             
186.21 1.331E+01  (  1.064E+00 6.63E+00 3.56E+00 G  

Th-234   N  -1.0372E-01                                      1.63E+12             
63.30-1.037E-01 %(  2.682E+00 1.57E+03 3.75E+00 G  
92.59-1.768E+00 +   1.215E+00 4.28E+01 4.34E+00 G  

Tl-208   N   2.4156E-01                                      5.12E+12             
583.19 2.416E-01  (  4.135E-02 1.48E+01 8.50E+01 G  
277.37-2.068E-01 -   6.381E-01 1.89E+02 6.60E+00 G  
860.53 1.362E-01 -   3.390E-01 1.54E+02 1.24E+01 G  

U-235    N   6.9989E-01                                      2.57E+11             
143.77 3.788E-02 ?(  3.908E-01 6.27E+02 1.09E+01 G  
205.32 3.570E-03 &   8.261E-01 1.40E+04 5.02E+00 G  
163.36-6.188E-02 &   7.985E-01 7.84E+02 5.08E+00 G  
185.72 8.269E-01 &(  7.254E-02 6.46E+00 5.70E+01 G  

Energy duplication    
93.35 3.945E-01 ?   8.244E-01 1.28E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.45       805.        23.     0.008   357.10   1.110E-01   
Th-234      91.55       937.      -104.    -0.038    85.70  -1.768E+00   
U-235       93.35       772.        31.     0.011   256.20   3.945E-01   
Eu-152     121.72       806.       -22.    -0.008   359.56  -4.895E-02   
Eu-154     122.97       767.        21.     0.008   371.23   3.250E-02   
U-235      143.94       934.         7.     0.003  1254.75   3.788E-02   
U-235      163.49       819.        -5.    -0.002  1568.81  -6.188E-02   
U-235      186.18       791.       747.     0.277    12.92   8.269E-01   
Cs-137     661.79       173.        23.     0.009   167.35   3.810E-02   
Eu-154     722.76       183.       -29.    -0.011   139.00  -2.147E-01   
Eu-152     776.68        99.       -19.    -0.007   158.55  -2.265E-01   
Eu-154     873.70       111.       -13.    -0.005   240.20  -1.803E-01   
Eu-152     964.32        97.        43.     0.016    72.12   5.420E-01   
Eu-154     995.59        77.        17.     0.006   152.13   3.091E-01   
Co-60     1173.53        78.         3.     0.001   960.12   5.630E-03   
Co-60     1331.36        59.        -5.    -0.002   488.13  -1.070E-02   
Eu-152    1408.18        62.        96.     0.036    30.83   1.127E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1307E-01    7.1307E-01   2.1937E-01    2.2538E-01  1.641E-01
Am-241 #A    1.1101E-01    1.1102E-01   3.9647E-01    3.9656E-01  3.243E-01
Bi-212       1.4245E+00    1.4245E+00   9.3799E-01    9.4082E-01  5.475E-01
Bi-214       1.1403E+01    1.1403E+01   3.9111E-01    6.4948E-01  9.083E-02
Co-60  #A   -2.5141E-03   -2.5412E-03   1.2405E-02    1.2405E-02  4.223E-02
Cs-137 #A    3.8028E-02    3.8099E-02   6.3758E-02    6.3782E-02  5.086E-02
Eu-152 #C    5.0660E-01    5.0873E-01   1.5685E-01    1.5954E-01  1.557E-01
Eu-154 #A    4.6086E-02    4.6390E-02   6.5949E-02    6.5993E-02  3.468E-01
K-40         9.2070E+00    9.2070E+00   1.2728E+00    1.3543E+00  4.792E-01
Pa-234  A    5.2271E-02    5.2271E-02   5.2462E-02    5.4051E-02  2.136E-01
Pb-212       6.0609E-01    6.0609E-01   1.4195E-01    1.5054E-01  9.016E-02
Pb-214       1.3244E+01    1.3244E+01   3.4376E-01    8.1338E-01  1.124E-01
Ra-226       1.3307E+01    1.3307E+01   1.7645E+00    1.9819E+00  1.064E+00
Th-234 #A   -1.0372E-01   -1.0372E-01   3.2587E+00    3.2587E+00  2.682E+00
Tl-208       2.4156E-01    2.4156E-01   7.1553E-02    7.3232E-02  4.135E-02
U-235  #C    6.9989E-01    6.9989E-01   9.0427E-02    1.0101E-01  3.908E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     5.015E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 5.0146900E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243840                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/11/13 12:22                
Lab ID:          QC679326                      Analyzed:        04/10/13 13:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0141 U         0.0765         0.0615            0.9     
Bismuth-212                          0.0350 U         0.207          0.164                     
Bismuth-214                          0.0178 U         0.0387         0.0316                    
Cesium-137                           0.00523 U        0.0178         0.0138            0.07    
Cobalt-60                            0.000719 U       0.00842        0.00553           0.03    
Europium-152                         0.00861 U        0.0161         0.0319            0.1     
Europium-154                         0 U              0.106          0.101             0.2     
Lead-212                             0.00705 U        0.0232         0.0192                    
Lead-214                             0.00634 U        0.0314         0.0292                    
Potassium-40                         0.300            0.208          0.0986                    
Protactinium-234                     0.0283 U         0.0530         0.0529                    
Radium-226 (By Bismuth-214)          0.0178 U         0.0387         0.0316            0.2     
Thallium-208                         0.0108 U         0.0243         0.0156                    
Thorium-232 (By Actinium-228)       -0.0142 U         0.0825         0.0660            0.9     
Thorium-234                          0.00721 U        0.0936         0.487                     
Uranium-235                          0.00343 U        0.0167         0.0674            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243840 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC679326                                                       

Seqnum : 1503144439008.2                               Matrix        : Soil                                                           

File   : 1_20130410_008                                Batch         : 196194                       Time      : 10-APR-2013 13:31     

Cal    : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.04 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.0141       0.0615   0.9   .076483       .07649        u    
Bismuth-212                     0.0350        0.164          .20673        .20674        u    
Bismuth-214                     0.0178        0.0316         .03872        .038729       u    
Cesium-137                      0.00523       0.0138   0.07  .017791       .017793       u    
Cobalt-60                       0.000719      0.00553  0.03  .0084168      .0084168      u    
Europium-152                    0.00861       0.0319   0.1   .016099       .016107       u    
Europium-154                    0             0.101    0.2   .10642        .10642        u    
Lead-212                        0.00705       0.0192         .023233       .02324        u    
Lead-214                        0.00634       0.0292         .031406       .031408       u    
Potassium-40                    0.300         0.0986         .20753        .20808        u    
Protactinium-234                0.0283        0.0529         .052967       .053432       u    
Radium-226 (By Bismuth-214)     0.0178        0.0316   0.2   .03872        .038729       u    
Thallium-208                    0.0108        0.0156         .024251       .024261       u    
Thorium-232 (By Actinium-228)   -0.0142       0.0660   0.9   .0825         .082507       u    
Thorium-234                     0.00721       0.487          .093556       .093558       u    
Uranium-235                     0.00343       0.0674   0.18  .01666        .016662       u    

u=use  

Page 1 of 1                                                                                                           1503144439008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679326, 196194, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/11/2013 12:22           Live Time: 2700   sec

Acquisition Time: 4/10/2013 13:31:23        Real Time: 2701   sec
Analysis Time: 4/10/2013 14:16           Dead Time: 0.04   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.416E-02      8.250E-02      8.251E-02      6.602E-02
Am-241    #AB   -1.411E-02      7.648E-02      7.649E-02      6.149E-02
Bi-212    #AB    3.502E-02      2.067E-01      2.067E-01      1.638E-01
Bi-214    #AB    1.784E-02      3.872E-02      3.873E-02      3.163E-02
Co-60     #AB    7.186E-04      8.417E-03      8.417E-03      5.527E-03
Cs-137    #AB    5.228E-03      1.779E-02      1.779E-02      1.382E-02
Eu-152    #AB    8.612E-03      1.610E-02      1.611E-02      3.191E-02
Eu-154    #AB    0.000E+00      1.064E-01      1.064E-01      1.006E-01
K-40      #      3.004E-01      2.075E-01      2.081E-01      9.857E-02
Pa-234    #AB    2.827E-02      5.297E-02      5.343E-02      5.288E-02
Pb-212    #AB    7.055E-03      2.323E-02      2.324E-02      1.921E-02
Pb-214    #AB    6.343E-03      3.141E-02      3.141E-02      2.922E-02
Ra-226    #AB    0.000E+00      2.578E-01      2.578E-01      3.059E-01
Th-234    #AB    7.212E-03      9.356E-02      9.356E-02      4.873E-01
Tl-208    #AB    1.082E-02      2.425E-02      2.426E-02      1.563E-02
U-235     #AB    3.431E-03      1.666E-02      1.666E-02      6.738E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.310E-01

Analyst: Chris Fluty
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Sample description                                             
QC679326, 196194, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130410_008.An1

Acquisition information
Start time:                 4/10/2013 13:31:23
Live time:               2700
Real time:               2701
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/11/2013 12:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.26    60.35        29.        -3.    -0.001   541.91   0.847s
Th-234    377.17    94.34        21.         1.     0.000  1652.47   0.882s
Ac-228    373.23    93.35        32.        -2.    -0.001   747.89   0.882D
U-235     373.23    93.35        32.        -2.    -0.001   747.89   0.882D
Eu-152    488.14   122.09        24.         8.     0.003   186.95   0.912s
Eu-154    494.18   123.60        37.        -6.    -0.002   310.28   0.913s
Pa-234    524.09   131.08        46.        -1.     0.000  1457.47   0.921s
U-235     581.98   145.56        27.         1.     0.000  1480.25   0.934s
U-235     654.76   163.76        42.        -6.    -0.002   333.93   0.954s
U-235     748.19   187.12        20.         3.     0.001   485.62   0.977s
Pb-212    955.54   238.98        25.         4.     0.002   157.95   1.030s
Tl-208   1108.12   277.13        21.        -3.    -0.001   451.71   1.068s
Pb-214   1180.38   295.20        23.         3.     0.001   314.81   1.086s
Pb-212   1200.06   300.12        25.        -4.    -0.002   489.38   1.090s
Ac-228   1360.26   340.18        14.        -2.    -0.001   726.66   1.128s
Eu-152   1380.05   345.13        16.        -3.    -0.001   397.48   1.134s
Pb-214   1406.44   351.73        24.         1.     0.000   271.69   1.141s
Pa-234   2278.54   569.78        10.         5.     0.002   187.39   1.346s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2335.06   583.91        19.         5.     0.002   277.40   1.358s
Bi-214   2438.64   609.81        21.         6.     0.002   115.32   1.382s
Cs-137   2641.57   660.54        13.         3.     0.001   340.33   1.429s
Eu-154   2877.33   719.48         9.        -1.     0.000   842.01   1.484s
Bi-212   2912.02   728.15        10.         2.     0.001   590.43   1.487s
Bi-212   3141.16   785.43        16.        -3.    -0.001   373.14   1.537s
Tl-208   3440.27   860.20         9.         3.     0.001   352.37   1.602s
Pa-234   3521.43   880.49        14.        -4.    -0.001   285.46   1.618s
Pa-234   3531.20   882.93         8.         3.     0.001   331.62   1.620s
Ac-228   3642.86   910.84        18.        -2.    -0.001   582.73   1.644s
Pa-234   3779.83   945.08        11.        -1.     0.000  1386.66   1.673s
Eu-152   3861.07   965.38         8.         2.     0.001   414.69   1.687s
Eu-152   4439.52  1109.96        11.        -3.    -0.001   332.43   1.805s
Co-60    4688.42  1172.16         8.         1.     0.000  1219.70   1.853s
K-40     5845.96  1461.43         3.        13.     0.005    69.08   2.062s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.4158E-02                                      5.12E+12             
911.20-1.416E-02 ?(  6.602E-02 2.91E+02 2.62E+01 G  
968.96 0.000E+00 +   2.712E-02 1.00E+03 1.59E+01 G  
338.32-1.182E-02 +   6.898E-02 3.63E+02 1.14E+01 G  

Energy duplication    
93.35-3.896E-02 +   2.360E-01 3.74E+02 4.10E+00 XA 

Am-241   I  -1.4114E-02                                      1.58E+05             
59.54-1.411E-02 ?(  6.149E-02 2.71E+02 3.59E+01 G  

Bi-212   N   3.5015E-02                                      5.12E+12             
727.33 3.501E-02 ?(  1.638E-01 2.95E+02 6.65E+00 G  
785.37-4.626E-01 +   1.357E+00 1.87E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.246E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.7841E-02                                      5.84E+05             
609.31 1.784E-02  (P 3.163E-02 5.77E+01 4.55E+01 G  

1120.29 0.000E+00 -   3.214E-02 1.00E+03 1.49E+01 G  
1764.49-1.975E-03 %   1.159E-01 3.58E+03 1.53E+01 G  

Co-60    T   7.1859E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  5.527E-03 1.00E+03 1.00E+02 G  
1173.23 1.438E-03 ?(  1.416E-02 6.10E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   5.2276E-03                                      1.10E+04             
661.66 5.228E-03 ?(  1.382E-02 1.70E+02 8.50E+01 G  

Eu-152   I   8.6117E-03                                      4.94E+03             
344.28-1.018E-02 ?(  3.191E-02 1.99E+02 2.66E+01 G  
121.78 1.743E-02 &(  2.484E-02 9.35E+01 2.84E+01 G  
778.90 0.000E+00 -   1.998E-01 1.00E+03 1.30E+01 G  
964.08 2.580E-02 ?(  8.289E-02 2.07E+02 1.45E+01 G  

1112.08-4.657E-02 &   1.197E-01 1.66E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.109E-01 1.00E+03 2.09E+01 G  

K-40     N   3.0044E-01                                      4.57E+11             
1460.82 3.004E-01 &(  9.857E-02 3.45E+01 1.06E+01 G  

Pa-234   N   2.8266E-02                                      1.63E+12             
131.30-4.436E-03  (  5.288E-02 7.29E+02 1.82E+01 G  
569.50 7.346E-02 ?(  1.006E-01 9.37E+01 9.30E+00 G  
946.00-9.079E-03 +   1.021E-01 6.93E+02 1.35E+01 G  
880.52-6.526E-02 +   1.436E-01 1.43E+02 1.05E+01 G  
883.24 4.629E-02 ?(  1.173E-01 1.66E+02 9.70E+00 G  

Pb-212   N   7.0548E-03                                      5.12E+12             
238.63 7.055E-03 ?(P 1.921E-02 7.90E+01 4.36E+01 G  
300.09-1.147E-01 & P 2.982E-01 2.45E+02 3.18E+00 G  

Pb-214   N   6.3425E-03                                      5.84E+05             
351.93 3.348E-03 ?(P 2.922E-02 1.36E+02 3.56E+01 G  
295.22 1.213E-02 ?(P 4.885E-02 1.57E+02 1.84E+01 G  
242.00-2.882E-02 % P 1.041E-01 2.84E+03 7.27E+00 G  

Th-234   N   7.2123E-03                                      1.63E+12             
63.30 0.000E+00 ?(  4.873E-01 1.00E+03 3.75E+00 G  
92.59 1.344E-02 ?(  1.812E-01 8.26E+02 4.34E+00 G  

Tl-208   N   1.0815E-02                                      5.12E+12             
583.19 7.249E-03 &(  1.563E-02 1.39E+02 8.50E+01 G  
277.37-3.473E-02 +   1.248E-01 2.26E+02 6.60E+00 G  
860.53 3.526E-02 &(  9.573E-02 1.76E+02 1.24E+01 G  

U-235    N   3.4307E-03                                      2.57E+11             
143.77 5.577E-03 ?(  6.738E-02 7.40E+02 1.09E+01 G  
205.32-1.823E-03 %   1.507E-01 5.03E+03 5.02E+00 G  
163.36-6.822E-02 +   1.816E-01 1.67E+02 5.08E+00 G  
185.72 3.019E-03 &(  1.169E-02 2.43E+02 5.70E+01 G  

Energy duplication    
93.35-2.773E-02 +   1.680E-01 3.74E+02 5.76E+00 X  

224 of 381



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.35        29.        -3.    -0.001   541.91  -1.411E-02   
Th-234      94.34        21.         1.     0.000  1652.47   1.344E-02   
Ac-228      93.35        32.        -2.    -0.001   747.89  -3.896E-02   
U-235       93.35        32.        -2.    -0.001   747.89  -2.773E-02   
Eu-152     122.09        24.         8.     0.003   186.95   1.743E-02   
Eu-154     123.60        37.        -6.    -0.002   310.28  -8.894E-03   
Pa-234     131.08        46.        -1.     0.000  1457.47  -4.436E-03   
U-235      145.56        27.         1.     0.000  1480.25   5.577E-03   
U-235      163.76        42.        -6.    -0.002   333.93  -6.822E-02   
U-235      187.12        20.         3.     0.001   485.62   3.019E-03   
Pb-212     238.98        25.         4.     0.002   157.95   7.055E-03  P
Tl-208     277.13        21.        -3.    -0.001   451.71  -3.473E-02   
Pb-214     295.20        23.         3.     0.001   314.81   1.213E-02  P
Pb-212     300.12        25.        -4.    -0.002   489.38  -1.147E-01  P
Ac-228     340.18        14.        -2.    -0.001   726.66  -1.182E-02   
Eu-152     345.13        16.        -3.    -0.001   397.48  -1.018E-02   
Pb-214     351.73        24.         1.     0.000   271.69   3.348E-03  P
Pa-234     569.78        10.         5.     0.002   187.39   7.346E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     583.91        19.         5.     0.002   277.40   7.249E-03   
Bi-214     609.81        21.         6.     0.002   115.32   1.784E-02  P
Cs-137     660.54        13.         3.     0.001   340.33   5.228E-03   
Eu-154     719.48         9.        -1.     0.000   842.01  -7.992E-03   
Bi-212     728.15        10.         2.     0.001   590.43   3.501E-02   
Bi-212     785.43        16.        -3.    -0.001   373.14  -4.626E-01   
Tl-208     860.20         9.         3.     0.001   352.37   3.526E-02   
Pa-234     880.49        14.        -4.    -0.001   285.46  -6.526E-02   
Pa-234     882.93         8.         3.     0.001   331.62   4.629E-02   
Ac-228     910.84        18.        -2.    -0.001   582.73  -1.416E-02   
Pa-234     945.08        11.        -1.     0.000  1386.66  -9.079E-03   
Eu-152     965.38         8.         2.     0.001   414.69   2.580E-02   
Eu-152    1109.96        11.        -3.    -0.001   332.43  -4.657E-02   
Co-60     1172.16         8.         1.     0.000  1219.70   1.438E-03   
K-40      1461.43         3.        13.     0.005    69.08   3.004E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.4158E-02   -1.4158E-02   8.2500E-02    8.2507E-02  6.602E-02
Am-241 #A   -1.4112E-02   -1.4114E-02   7.6483E-02    7.6490E-02  6.149E-02
Bi-212 #A    3.5015E-02    3.5015E-02   2.0673E-01    2.0674E-01  1.638E-01
Bi-214 #A    1.7841E-02    1.7841E-02   3.8720E-02    3.8729E-02  3.163E-02
Co-60  #A    7.1086E-04    7.1859E-04   8.4168E-03    8.4168E-03  5.527E-03
Cs-137 #A    5.2177E-03    5.2276E-03   1.7791E-02    1.7793E-02  1.382E-02
Eu-152 #A    8.5754E-03    8.6117E-03   1.6099E-02    1.6107E-02  3.191E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.0642E-01    1.0642E-01  1.006E-01
K-40   #     3.0044E-01    3.0044E-01   2.0753E-01    2.0808E-01  9.857E-02
Pa-234 #A    2.8266E-02    2.8266E-02   5.2967E-02    5.3432E-02  5.288E-02
Pb-212 #A    7.0548E-03    7.0548E-03   2.3233E-02    2.3240E-02  1.921E-02
Pb-214 #A    6.3423E-03    6.3425E-03   3.1406E-02    3.1408E-02  2.922E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.5775E-01    2.5775E-01  3.059E-01
Th-234 #A    7.2123E-03    7.2123E-03   9.3556E-02    9.3558E-02  4.873E-01
Tl-208 #A    1.0815E-02    1.0815E-02   2.4251E-02    2.4261E-02  1.563E-02
U-235  #A    3.4307E-03    3.4307E-03   1.6660E-02    1.6662E-02  6.738E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408

230 of 381



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03

241 of 381



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39Page  1
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 07:27:48

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0105 +0.250100*Channel -1.85305e-008*Channel**2

FWHM (ch) =   3.1802 +0.001037*Channel -3.30874e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.79 -0.01%      0.91     0.92   -0.69%
978.26      244.70   244.66  0.02%      1.05     1.04    0.90%

1376.78      344.28   344.31 -0.01%      1.14     1.14    0.63%
3115.17      778.90   778.93 -0.00%      1.47     1.52   -3.40%
3855.70      964.08   964.04  0.00%      1.72     1.67    2.75%
5632.14     1408.01  1408.02 -0.00%      1.98     1.99   -0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

259 of 381



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/12/2013  Time: 07:40:34

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1225 +0.250237*Channel -4.93644e-008*Channel**2

FWHM (ch) =   3.1127 +0.001064*Channel -6.00597e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.65      121.78   121.89 -0.09%      0.90     0.90   -0.73%
977.37      244.70   244.65  0.02%      1.04     1.02    1.40%

1375.17      344.28   344.15  0.04%      1.12     1.12   -0.08%
3114.50      778.90   779.01 -0.01%      1.42     1.46   -2.68%
3855.06      964.08   964.07  0.00%      1.62     1.58    2.30%
5632.42     1408.01  1408.00  0.00%      1.79     1.80   -0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 08:19:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0096 +0.250288*Channel -5.12156e-008*Channel**2

FWHM (ch) =   2.9756 +0.001168*Channel -6.74657e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.89 -0.09%      0.87     0.88   -1.29%
977.61      244.70   244.64  0.02%      1.02     1.01    0.41%

1375.38      344.28   344.15  0.04%      1.12     1.11    0.90%
3114.35      778.90   779.00 -0.01%      1.51     1.49    1.11%
3854.88      964.08   964.08  0.00%      1.59     1.62   -1.67%
5631.96     1408.01  1407.99  0.00%      1.86     1.85    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/16/2013  Time: 07:24:11

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0366 +0.250310*Channel -5.24983e-008*Channel**2

FWHM (ch) =   2.8627 +0.001279*Channel -8.77267e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.88     0.87    1.10%
977.75      244.70   244.65  0.02%      1.00     1.01   -0.52%

1375.46      344.28   344.16  0.04%      1.11     1.11   -0.59%
3114.29      778.90   778.99 -0.01%      1.48     1.50   -1.01%
3854.78      964.08   964.07  0.00%      1.64     1.62    1.38%
5631.80     1408.01  1408.00  0.00%      1.81     1.82   -0.31%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 17:55:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:30:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:19:25
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:30:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0217

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16934.   1.22   1.17  1.892E-02
45.50     7116.   1.78   0.83  1.873E-02
46.79     2087.   6.02   0.83  1.868E-02
121.80    89225.   0.36   0.91  1.612E-02   121.78  28.410  9.945E-01 QA122 
244.66    17664.   0.91   1.04  1.192E-02   244.70   7.550  1.002E+00 Qa245 
295.96      981.   7.37   1.13  1.072E-02
329.32      297.  19.02   1.07  9.948E-03
344.30    49883.   0.47   1.14  9.599E-03   344.28  26.590  9.975E-01 Qa344 
367.72     1652.   5.01   1.09  9.357E-03
411.17     3708.   2.43   1.21  8.907E-03
444.04     4687.   2.04   1.30  8.566E-03
488.64      642.   9.71   1.08  8.104E-03
503.59      268.  19.61   1.19  7.950E-03
564.01      476.  12.83   1.28  7.324E-03
586.20      639.  10.85   1.56  7.094E-03
678.71      498.   9.44   1.44  6.136E-03
688.67     1012.   7.55   1.47  6.033E-03
719.34      361.  15.29   1.22  5.715E-03
778.93    12928.   1.07   1.51  5.098E-03   778.90  12.970  9.980E-01 Qa779 
810.31      324.  17.46   1.21  4.979E-03
867.38     3743.   2.66   1.59  4.761E-03
919.27      355.  16.30   1.41  4.564E-03
964.04    12416.   1.01   1.71  4.394E-03   964.08  14.500  9.948E-01 Qa964 

1005.12      706.   8.06   1.82  4.293E-03
1085.93     7934.   1.22   1.78  4.096E-03
1089.91     1396.   4.31   1.79  4.086E-03
1112.06    10809.   1.09   1.74  4.032E-03
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ORTEC g v - i (1087) Env32  G53W4.26  4/10/2013 07:30:30
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1088.   5.08   1.65  3.786E-03
1299.06     1028.   3.84   1.76  3.575E-03
1407.99    13534.   0.90   2.03  3.309E-03  1408.01  20.850  1.001E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9433.     16934. 8.952E+05    2.43   1.174  -      s 
181.88    45.51      4486.      7116. 3.800E+05    3.56   0.833  -       D
187.04    46.80      6859.      2087. 1.117E+05   12.05   0.834  -       D

1183.43   295.96      1571.       981. 9.149E+04   14.73   1.131  -        
1316.82   329.32      1158.       297. 2.986E+04   38.05   1.069  -        
1470.39   367.72      1488.      1652. 1.766E+05   10.02   1.094  -      s 
1644.16   411.17      1298.      3708. 4.163E+05    4.86   1.206  -        
1775.65   444.04      1310.      4687. 5.471E+05    4.08   1.299  -        
1953.99   488.64      1048.       642. 7.923E+04   19.43   1.079  -      s 
2013.82   503.59       889.       268. 3.369E+04   39.22   1.194  -        
2255.48   564.01      1163.       476. 6.502E+04   25.66   1.281  -        
2344.24   586.20      1260.       639. 9.002E+04   21.69   1.557  -        
2714.31   678.72      1001.       533. 8.687E+04   22.94   1.239  -      s 
2754.09   688.67      1268.      1012. 1.677E+05   15.10   1.473  -        
2876.80   719.34       923.       361. 6.310E+04   30.57   1.218  -        
3240.68   810.31       900.       324. 6.512E+04   34.92   1.209  -        
3469.00   867.38      1429.      3743. 7.861E+05    5.31   1.591  -        
3676.57   919.27       807.       355. 7.772E+04   32.60   1.405  -      s 
4020.06  1005.12       587.       706. 1.643E+05   16.11   1.821  -        
4343.37  1085.85       683.      7934. 1.937E+06    2.43   1.785  -       D
4359.30  1089.83      1109.      1396. 3.416E+05    8.61   1.788  -       D
4447.94  1112.06       724.     10809. 2.681E+06    2.19   1.739  -        
4851.83  1213.00       428.      1088. 2.873E+05   10.17   1.647  -        
5196.19  1299.06       136.      1028. 2.874E+05    7.68   1.764  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.80      5529.     89225.   148.708     0.73   0.906 
Qa-245    978.25   244.66      2720.     17664.    29.440     1.82   1.043 
Qa-344   1376.72   344.30      1831.     49883.    83.139     0.95   1.138 
Qa-779   3115.16   778.93      1448.     12928.    21.546     2.15   1.509 
Qa-964   3855.69   964.04       806.     12416.    20.693     2.02   1.711 
Qa-1408  5632.11  1407.99       244.     13534.    22.556     1.81   2.027 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9446E-01                                      4.94E+03             
121.78 9.945E-01  (  1.931E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0020E+00                                      4.94E+03             
244.70 1.002E+00  (  6.893E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9753E-01                                      4.94E+03             
344.28 9.975E-01  (  1.994E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9798E-01                                      4.94E+03             
778.90 9.980E-01  (  6.845E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9480E-01                                      4.94E+03             
964.08 9.948E-01  (  5.300E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0012E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.695E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7759E-01    9.9446E-01   7.2321E-03    1.1376E-01  1.931E-03
Qa-245       8.8420E-01    1.0020E+00   1.8231E-02    1.1583E-01  6.893E-03
Qa-344       8.8030E-01    9.9753E-01   9.4581E-03    1.1427E-01  1.994E-03
Qa-779       8.8069E-01    9.9798E-01   2.1450E-02    1.1593E-01  6.845E-03
Qa-964       8.7789E-01    9.9480E-01   2.0092E-02    1.1533E-01  5.300E-03
Qa-1408      8.8354E-01    1.0012E+00   1.8077E-02    1.1572E-01  2.695E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9879298E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 07:16:58
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130415001_QCAsLeft.An1

Acquisition information
Start time:                 4/15/2013 07:16:58
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0242

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04    14291.   1.26   0.84  1.892E-02
43.12      587.  18.29   0.84  1.881E-02
45.58     7458.   1.76   0.84  1.873E-02
46.92     1792.   7.13   0.84  1.868E-02
121.79    89270.   0.36   0.91  1.612E-02   121.78  28.410  9.957E-01 QA122 
244.65    17639.   0.93   1.05  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.96      976.   7.31   1.15  1.072E-02
329.44      322.  17.96   1.03  9.945E-03
344.31    49772.   0.48   1.14  9.599E-03   344.28  26.590  9.960E-01 Qa344 
367.71     1682.   4.54   1.21  9.357E-03
411.18     3596.   2.49   1.23  8.907E-03
444.06     4780.   2.02   1.25  8.566E-03
488.82      615.  11.10   1.45  8.103E-03
563.99      427.  15.74   1.24  7.324E-03
586.35      608.   8.22   1.36  7.093E-03
678.88      568.  10.91   1.32  6.134E-03
688.77      994.   6.18   1.28  6.032E-03
719.39      316.  14.93   1.47  5.715E-03
778.93    12903.   1.03   1.47  5.098E-03   778.90  12.970  9.968E-01 Qa779 
867.36     3895.   2.55   1.69  4.762E-03
919.50      493.  11.21   1.64  4.563E-03
926.22      275.  16.30   1.30  4.538E-03
964.03    12364.   1.05   1.72  4.394E-03   964.08  14.500  9.913E-01 Qa964 

1005.12      713.   9.10   1.78  4.293E-03
1085.93     7784.   1.24   1.76  4.096E-03
1089.74     1372.   4.90   1.77  4.087E-03
1112.05    10566.   1.12   1.76  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.88     1050.   5.00   1.85  3.786E-03
1299.12     1108.   3.77   1.90  3.575E-03
1407.98    13419.   0.89   1.99  3.309E-03  1408.01  20.850  9.934E-01 Qa1408
1457.56      354.   6.37   1.30  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.80    39.98      8816.     16958. 8.965E+05    2.36   1.167  -      s 
172.39    43.06      5462.       587. 9.548E+03   36.57   0.840  -      lD
181.93    45.52      5074.      7289. 3.892E+05    3.62   0.842  -       D
187.28    46.86      7107.      1944. 1.041E+05   13.08   0.844  -       D

1183.45   295.96      1525.       976. 9.101E+04   14.62   1.148  -      s 
1317.34   329.44      1209.       322. 3.238E+04   35.92   1.027  -        
1470.35   367.71      1334.      1682. 1.797E+05    9.07   1.210  -      s 
1644.21   411.18      1348.      3596. 4.038E+05    4.99   1.228  -        
1775.72   444.06      1302.      4780. 5.581E+05    4.04   1.248  -        
1954.76   488.82      1226.       615. 7.591E+04   22.20   1.453  -        
2255.38   563.99      1412.       427. 5.834E+04   31.47   1.245  -        
2344.48   586.26      1134.       625. 8.811E+04   20.59   1.206  -      s 
2714.94   678.88       994.       568. 9.266E+04   21.82   1.320  -        
2754.49   688.77       928.       994. 1.648E+05   12.37   1.279  -        
2876.65   719.31      1171.       337. 5.893E+04   39.03   1.059  -      s 
3468.91   867.36      1427.      3895. 8.180E+05    5.11   1.689  -        
3677.51   919.50       691.       493. 1.080E+05   22.41   1.644  -        
3704.39   926.22       561.       275. 6.067E+04   32.60   1.298  -        
4020.02  1005.12       730.       713. 1.662E+05   18.20   1.779  -        
4343.34  1085.85       754.      7784. 1.900E+06    2.48   1.765  -       D
4358.57  1089.65      1573.      1372. 3.358E+05    9.80   1.768  -       D
4447.87  1112.05       752.     10566. 2.620E+06    2.24   1.765  -        
4851.30  1212.88       388.      1050. 2.775E+05   10.00   1.855  -      s 
5196.35  1299.12       155.      1108. 3.099E+05    7.54   1.897  -      s 
5830.40  1457.56        28.       354. 1.112E+05   12.73   1.301  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.95   121.79      5461.     89270.   148.784     0.73   0.913 
Qa-245    978.24   244.65      2978.     17639.    29.399     1.86   1.051 
Qa-344   1376.78   344.31      1944.     49772.    82.953     0.95   1.144 
Qa-779   3115.16   778.93      1259.     12903.    21.506     2.07   1.473 
Qa-964   3855.64   964.03       944.     12364.    20.606     2.10   1.724 
Qa-1408  5631.99  1407.98       179.     13419.    22.364     1.78   1.994 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9567E-01                                      4.94E+03             
121.78 9.957E-01  (  1.920E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.217E-03 9.29E-01 7.55E+00 G  

Qa-344       9.9600E-01                                      4.94E+03             
344.28 9.960E-01  (  2.056E-03 4.77E-01 2.66E+01 G  

Qa-779       9.9681E-01                                      4.94E+03             
778.90 9.968E-01  (  6.386E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9129E-01                                      4.94E+03             
964.08 9.913E-01  (  5.738E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9339E-01                                      4.94E+03             
1408.01 9.934E-01  (  2.310E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7804E-01    9.9567E-01   7.2319E-03    1.1390E-01  1.920E-03
Qa-245       8.8296E-01    1.0013E+00   1.8609E-02    1.1581E-01  7.217E-03
Qa-344       8.7833E-01    9.9600E-01   9.5033E-03    1.1410E-01  2.056E-03
Qa-779       8.7904E-01    9.9681E-01   2.0620E-02    1.1565E-01  6.386E-03
Qa-964       8.7418E-01    9.9129E-01   2.0783E-02    1.1506E-01  5.738E-03
Qa-1408      8.7603E-01    9.9339E-01   1.7704E-02    1.1478E-01  2.310E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 5.9744129E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

307 of 381



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130412001_QCAsLeft                                                        
Acquired: 4/12/2013 07:29:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.43      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.80      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130412001_QCAsLeft.An1

Acquisition information
Start time:                 4/12/2013 07:29:49
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0665

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10925.   1.50   1.13  1.774E-02
45.50     5348.   2.06   0.83  1.759E-02
46.87     1524.   7.68   0.83  1.756E-02
121.89    85644.   0.37   0.90  1.556E-02   121.78  28.410  9.888E-01 QA122 
244.65    17759.   0.92   1.04  1.231E-02   244.70   7.550  9.759E-01 Qa245 
295.78     1044.   7.43   1.07  1.099E-02
344.15    50612.   0.47   1.12  9.740E-03   344.28  26.590  9.982E-01 Qa344 
367.57     1767.   4.48   1.10  9.494E-03
411.04     3693.   2.48   1.13  9.042E-03
415.87      283.  18.97   1.15  8.992E-03
443.90     4756.   1.90   1.19  8.701E-03
488.61      563.   9.55   1.44  8.236E-03
563.90      579.  11.83   1.47  7.453E-03
586.40      567.  10.39   1.45  7.219E-03
674.79      238.  18.59   1.39  6.300E-03
678.69      524.   9.10   1.39  6.259E-03
688.79      933.   7.26   1.52  6.155E-03
719.45      366.  12.30   1.42  5.835E-03
779.00    13259.   1.01   1.43  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.84      405.  15.26   1.45  5.101E-03
867.43     4072.   2.39   1.57  4.894E-03
919.46      379.  13.72   1.37  4.703E-03
964.05    12693.   0.98   1.62  4.540E-03   964.08  14.500  9.845E-01 Qa964 

1005.14      676.   6.67   1.67  4.432E-03
1085.90     8007.   1.23   1.65  4.219E-03
1089.97     1364.   4.02   1.65  4.209E-03
1112.03    11089.   1.11   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.92     1094.   4.89   1.73  3.885E-03
1299.08     1194.   3.38   1.87  3.658E-03
1407.96    13831.   0.88   1.80  3.372E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.30    39.98      5834.     10925. 6.160E+05    2.99   1.135  -      s 
181.34    45.44      3422.      5348. 3.040E+05    4.13   0.827  -       D
186.80    46.81      6093.      1524. 8.682E+04   15.37   0.828  -       D

1181.80   295.78      1718.      1044. 9.505E+04   14.86   1.071  -        
1468.84   367.57      1362.      1767. 1.862E+05    8.95   1.102  -      s 
1642.64   411.04      1382.      3693. 4.084E+05    4.96   1.135  -        
1661.95   415.87       931.       283. 3.152E+04   37.93   1.153  -        
1774.06   443.90      1144.      4756. 5.466E+05    3.81   1.194  -        
1952.85   488.61       898.       563. 6.841E+04   19.11   1.445  -        
2253.97   563.90      1370.       579. 7.769E+04   23.65   1.471  -        
2343.98   586.40      1039.       567. 7.860E+04   20.78   1.451  -        
2713.31   678.73      1052.       488. 7.795E+04   25.10   1.093  -        
2753.55   688.79      1075.       933. 1.516E+05   14.52   1.519  -        
2876.51   719.52       889.       337. 5.772E+04   31.57   1.191  -        
3241.87   810.84       975.       405. 7.940E+04   30.51   1.446  -        
3468.32   867.43      1318.      4072. 8.322E+05    4.78   1.573  -        
3676.52   919.46       684.       379. 8.058E+04   27.44   1.369  -        
4019.46  1005.14       412.       676. 1.526E+05   13.34   1.666  -      s 
4342.74  1085.84       835.      8007. 1.898E+06    2.46   1.649  -       D
4359.03  1089.91       817.      1364. 3.240E+05    8.03   1.651  -       D
4447.31  1112.03       846.     11089. 2.672E+06    2.23   1.684  -        
4851.22  1212.92       401.      1094. 2.815E+05    9.78   1.726  -        
5196.23  1299.08       102.      1194. 3.263E+05    6.75   1.868  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.65   121.89      5122.     85644.   142.739     0.74   0.898 
Qa-245    977.37   244.65      2896.     17759.    29.598     1.83   1.039 
Qa-344   1375.16   344.15      1952.     50612.    84.354     0.95   1.115 
Qa-779   3114.49   779.00      1191.     13259.    22.098     2.03   1.425 
Qa-964   3855.01   964.05       726.     12693.    21.155     1.97   1.619 
Qa-1408  5632.26  1407.96       168.     13831.    23.052     1.75   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8876E-01                                      4.94E+03             
121.78 9.888E-01  (  1.925E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7585E-01                                      4.94E+03             
244.70 9.759E-01  (  6.890E-03 9.16E-01 7.55E+00 G  

Qa-344       9.9820E-01                                      4.94E+03             
344.28 9.982E-01  (  2.031E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0003E+00                                      4.94E+03             
778.90 1.000E+00  (  6.067E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8453E-01                                      4.94E+03             
964.08 9.845E-01  (  4.870E-03 9.84E-01 1.45E+01 G  

Qa-1408      1.0046E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.192E-03 8.75E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7231E-01    9.8876E-01   7.3199E-03    1.1312E-01  1.925E-03
Qa-245       8.6092E-01    9.7585E-01   1.7872E-02    1.1283E-01  6.890E-03
Qa-344       8.8064E-01    9.9820E-01   9.4541E-03    1.1435E-01  2.031E-03
Qa-779       8.8251E-01    1.0003E+00   2.0257E-02    1.1598E-01  6.067E-03
Qa-964       8.6858E-01    9.8453E-01   1.9374E-02    1.1406E-01  4.870E-03
Qa-1408      8.8628E-01    1.0046E+00   1.7584E-02    1.1603E-01  2.192E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.8 keV)     5.251E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.8 keV) 5.9522514E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 08:08:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130415001_QCAsLeft.An1

Acquisition information
Start time:                 4/15/2013 08:08:41
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0650

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.66      906.   7.76   0.22  1.798E-02
40.03    10733.   1.48   1.13  1.773E-02
45.49     5241.   2.03   0.80  1.759E-02
46.79     1543.   6.96   0.80  1.755E-02
121.89    86218.   0.37   0.87  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.64    17839.   0.90   1.02  1.231E-02   244.70   7.550  9.807E-01 Qa245 
295.80      918.   8.34   0.96  1.099E-02
344.15    50357.   0.47   1.12  9.739E-03   344.28  26.590  9.936E-01 Qa344 
367.53     1666.   5.11   1.25  9.494E-03
411.02     3800.   2.38   1.22  9.042E-03
443.90     4809.   1.68   1.21  8.701E-03
488.67      572.  10.19   1.17  8.235E-03
564.03      643.   8.27   1.32  7.451E-03
586.45      564.  10.63   1.47  7.219E-03
674.66      278.  15.74   1.41  6.302E-03
678.81      610.   7.60   1.41  6.259E-03
688.77     1073.   7.65   1.49  6.155E-03
719.60      366.  16.98   1.28  5.834E-03
778.99    13347.   1.02   1.51  5.218E-03   778.90  12.970  1.007E+00 Qa779 
810.82      363.  16.65   1.18  5.101E-03
867.46     3937.   2.49   1.43  4.894E-03
919.23      392.  14.28   1.28  4.704E-03
926.30      250.  19.09   1.10  4.678E-03
964.06    12851.   1.00   1.59  4.540E-03   964.08  14.500  9.972E-01 Qa964 

1005.23      642.   7.08   1.43  4.431E-03
1085.90     8045.   1.22   1.69  4.219E-03
1089.83     1354.   4.33   1.69  4.209E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1112.02    10904.   1.10   1.66  4.150E-03
1123.47      227.  19.17   1.02  4.120E-03
1212.93     1062.   5.26   1.68  3.885E-03
1299.10     1185.   3.49   1.53  3.658E-03
1407.95    13938.   0.88   1.87  3.372E-03  1408.01  20.850  1.013E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.48    30.66      1925.       906. 5.038E+04   15.53   0.223  -      s 
159.90    40.03      5597.     10733. 6.052E+05    2.96   1.125  -      s 
181.74    45.53      3102.      5176. 2.943E+05    4.12   0.797  -       D
186.94    46.83      5008.      1524. 8.683E+04   14.09   0.799  -       D

1182.08   295.80      1706.       918. 8.353E+04   16.69   0.960  -        
1468.82   367.53      1598.      1666. 1.755E+05   10.22   1.254  -      s 
1642.69   411.02      1282.      3800. 4.203E+05    4.75   1.220  -        
1774.06   443.87      1355.      4898. 5.630E+05    4.04   1.186  -        
1953.18   488.67      1008.       572. 6.946E+04   20.37   1.173  -        
2254.54   564.11      1092.       643. 8.630E+04   16.54   1.317  -       D
2344.19   586.45      1045.       564. 7.813E+04   21.26   1.468  -        
2713.43   678.77       785.       605. 9.669E+04   17.50   1.311  -        
2753.43   688.77      1383.      1073. 1.744E+05   15.30   1.488  -      s 
2876.75   719.60      1096.       366. 6.280E+04   33.97   1.280  -        
3241.68   810.82       970.       363. 7.124E+04   33.30   1.179  -        
3468.28   867.46      1354.      3937. 8.046E+05    4.98   1.426  -        
3675.42   919.23       762.       392. 8.338E+04   28.55   1.280  -        
3703.71   926.30       631.       250. 5.335E+04   38.18   1.104  -      s 
4019.55  1005.23       408.       642. 1.450E+05   14.16   1.431  -        
4342.44  1085.82       783.      8045. 1.907E+06    2.44   1.693  -       D
4358.16  1089.75      1041.      1354. 3.216E+05    8.66   1.695  -       D
4446.97  1112.02       755.     10904. 2.627E+06    2.20   1.656  -        
4492.79  1123.47       451.       227. 5.512E+04   38.34   1.021  -      s 
4850.90  1212.93       412.      1062. 2.734E+05   10.52   1.679  -      s 
5195.90  1299.10       125.      1185. 3.240E+05    6.98   1.531  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.89      5088.     86218.   143.696     0.74   0.872 
Qa-245    977.61   244.64      2816.     17839.    29.732     1.81   1.018 
Qa-344   1375.38   344.15      1898.     50357.    83.928     0.95   1.125 
Qa-779   3114.33   778.99      1268.     13347.    22.245     2.04   1.507 
Qa-964   3854.82   964.06       867.     12851.    21.418     2.00   1.595 
Qa-1408  5631.79  1407.95       230.     13938.    23.231     1.76   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9581E-01                                      4.94E+03             
121.78 9.958E-01  (  1.920E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8068E-01                                      4.94E+03             
244.70 9.807E-01  (  6.797E-03 9.04E-01 7.55E+00 G  

Qa-344       9.9357E-01                                      4.94E+03             
344.28 9.936E-01  (  2.003E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  6.262E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.324E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0128E+00                                      4.94E+03             
1408.01 1.013E+00  (  2.565E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7816E-01    9.9581E-01   7.3403E-03    1.1392E-01  1.920E-03
Qa-245       8.6481E-01    9.8068E-01   1.7730E-02    1.1335E-01  6.797E-03
Qa-344       8.7619E-01    9.9357E-01   9.4057E-03    1.1382E-01  2.003E-03
Qa-779       8.8837E-01    1.0074E+00   2.0557E-02    1.1683E-01  6.262E-03
Qa-964       8.7938E-01    9.9720E-01   1.9931E-02    1.1558E-01  5.324E-03
Qa-1408      8.9314E-01    1.0128E+00   1.7863E-02    1.1700E-01  2.565E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.280E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9874496E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130416001_QCAsLeft                                                        
Acquired: 4/16/2013 07:13:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.82      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130416001_QCAsLeft.An1

Acquisition information
Start time:                 4/16/2013 07:13:25
Live time:                600
Real time:                628
Dead time:                  4.39 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0610

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    10578.   1.47   1.17  1.774E-02
45.51     5058.   2.12   0.77  1.759E-02
46.79     1570.   7.09   0.78  1.756E-02
121.88    86506.   0.37   0.88  1.556E-02   121.78  28.410  9.993E-01 QA122 
244.65    17802.   0.91   1.00  1.231E-02   244.70   7.550  9.788E-01 Qa245 
295.84     1017.   7.73   1.02  1.099E-02
344.16    50286.   0.47   1.11  9.739E-03   344.28  26.590  9.923E-01 Qa344 
367.59     1754.   4.40   1.22  9.494E-03
411.03     3713.   2.58   1.16  9.042E-03
443.91     4741.   1.93   1.18  8.700E-03
488.63      596.   9.12   1.08  8.235E-03
564.33      644.  11.78   1.32  7.449E-03
586.27      579.  10.28   1.25  7.220E-03
678.76      623.   7.55   1.42  6.259E-03
688.84      991.   6.38   1.55  6.154E-03
719.42      346.  13.71   1.28  5.836E-03
779.00    13252.   1.02   1.49  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.65      387.  15.59   1.77  5.102E-03
867.49     3827.   1.97   1.56  4.894E-03
919.43      411.  13.07   1.54  4.703E-03
964.07    13000.   0.98   1.65  4.540E-03   964.08  14.500  1.009E+00 Qa964 

1005.26      632.   7.90   1.30  4.431E-03
1085.90     8148.   1.21   1.69  4.219E-03
1089.95     1361.   3.83   1.69  4.209E-03
1112.04    11021.   1.10   1.68  4.150E-03
1212.95     1044.   4.77   1.77  3.885E-03
1299.07     1104.   4.05   1.86  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    14005.   0.87   1.82  3.372E-03  1408.01  20.850  1.018E+00 Qa1408
1528.64      321.   5.89   0.69  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

160.00    40.01      5380.     10578. 5.964E+05    2.93   1.165  -      s 
181.96    45.51      3211.      5058. 2.876E+05    4.24   0.774  -       D
187.09    46.80      5405.      1570. 8.941E+04   14.18   0.776  -       D

1182.33   295.84      1778.      1017. 9.253E+04   15.46   1.015  -        
1469.16   367.59      1352.      1754. 1.847E+05    8.79   1.217  -      s 
1642.79   411.03      1518.      3713. 4.106E+05    5.16   1.164  -        
1774.24   443.91      1159.      4741. 5.449E+05    3.85   1.181  -        
1953.06   488.63       872.       596. 7.236E+04   18.23   1.078  -        
2255.72   564.33      1548.       644. 8.647E+04   23.55   1.320  -        
2343.49   586.27      1022.       579. 8.016E+04   20.57   1.253  -        
2713.26   678.73       986.       580. 9.273E+04   21.06   1.355  -        
2753.69   688.84       970.       991. 1.610E+05   12.76   1.550  -        
2876.00   719.42       733.       346. 5.932E+04   27.41   1.277  -        
3240.94   810.65       955.       387. 7.582E+04   31.17   1.773  -        
3468.17   867.45      1232.      3894. 7.957E+05    4.76   1.514  -        
3676.14   919.43       730.       411. 8.747E+04   26.14   1.536  -        
4019.58  1005.26       490.       632. 1.426E+05   15.80   1.297  -        
4342.33  1085.84       804.      8148. 1.931E+06    2.42   1.689  -       D
4358.52  1089.89       677.      1361. 3.235E+05    7.65   1.692  -       D
4446.96  1112.04       752.     11021. 2.655E+06    2.20   1.677  -        
4850.86  1212.95       368.      1044. 2.687E+05    9.54   1.769  -        
5195.66  1299.07       183.      1104. 3.017E+05    8.11   1.862  -        
6114.98  1528.64         8.       321. 1.052E+05   11.77   0.687  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.88      5151.     86506.   144.177     0.74   0.877 
Qa-245    977.75   244.65      2826.     17802.    29.670     1.82   1.003 
Qa-344   1375.46   344.16      1908.     50286.    83.809     0.95   1.108 
Qa-779   3114.30   779.00      1265.     13252.    22.087     2.05   1.486 
Qa-964   3854.75   964.07       741.     13000.    21.666     1.96   1.646 
Qa-1408  5631.64  1407.96       186.     14005.    23.341     1.74   1.822 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9928E-01                                      4.94E+03             
121.78 9.993E-01  (  1.932E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7876E-01                                      4.94E+03             
244.70 9.788E-01  (  6.810E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9231E-01                                      4.94E+03             
344.28 9.923E-01  (  2.008E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0004E+00                                      4.94E+03             
778.90 1.000E+00  (  6.255E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0089E+00                                      4.94E+03             
964.08 1.009E+00  (  4.923E-03 9.81E-01 1.45E+01 G  

Qa-1408      1.0178E+00                                      4.94E+03             
1408.01 1.018E+00  (  2.311E-03 8.72E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8110E-01    9.9928E-01   7.3584E-03    1.1432E-01  1.932E-03
Qa-245       8.6301E-01    9.7876E-01   1.7826E-02    1.1315E-01  6.810E-03
Qa-344       8.7495E-01    9.9231E-01   9.4194E-03    1.1368E-01  2.008E-03
Qa-779       8.8206E-01    1.0004E+00   2.0500E-02    1.1603E-01  6.255E-03
Qa-964       8.8958E-01    1.0089E+00   1.9793E-02    1.1687E-01  4.923E-03
Qa-1408      8.9739E-01    1.0178E+00   1.7741E-02    1.1754E-01  2.311E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9973650E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130410002_BG.An1

Acquisition information
Start time:                 4/10/2013 07:32:36
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    1.1574E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.0387E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.5697E+01
Th-234  <    1.5121E+01
Tl-208  <    6.4120E-01
U-235   <    5.6575E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130415002_BG                                                              
Acquired: 4/15/2013 08:08:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415002_BG.An1

Acquisition information
Start time:                 4/15/2013 08:08:19
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.0387E+00
Pb-214  <    3.2408E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    7.6603E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130412002_BG                                                              
Acquired: 4/12/2013 08:04:30
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130412002_BG.An1

Acquisition information
Start time:                 4/12/2013 08:04:30
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/12/2013 07:40:34
Zero offset:           0.122 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.936E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.78keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
156.00       11.  35.25   0.31  1.466E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

623.00   156.00         1.        11. 7.231E+02   70.50   0.305  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    2.0206E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    1.6006E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130415002_BG                                                              
Acquired: 4/15/2013 08:20:26
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415002_BG.An1

Acquisition information
Start time:                 4/15/2013 08:20:26
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

356 of 381



ORTEC g v - i (1087) Env32  G53W4.26  4/15/2013 08:30:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.7499E+00
Pb-214  <    1.1296E+00
Ra-226  <    2.0855E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130416002_BG                                                              
Acquired: 4/16/2013 07:30:54
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416002_BG.An1

Acquisition information
Start time:                 4/16/2013 07:30:54
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.0103E+00
Pb-214  <    3.5722E+00
Ra-226  <    1.5765E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    6.2678E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503151636

Instrument : HPGE01                           Begun : 04/15/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130415_001  RCCV    QUALITY CONTROL CHEC               04/15/13 07:16 1.0 1          
002  1_20130415_002  RIB     BACKGROUND CONTAMINA               04/15/13 08:08 1.0            
003  1_20130415_003  SDUP    QC680373             Soil   196194 04/15/13 09:01 1.0            
004  1_20130415_004  SAMPLE  243840-004           Soil   196194 04/15/13 09:48 1.0            
005  1_20130415_005  SAMPLE  243840-007           Soil   196194 04/15/13 10:57 1.0            
006  1_20130415_006  SAMPLE  243841-006           Soil   196194 04/15/13 11:55 1.0            
007  1_20130415_007  SAMPLE  243840-002           Soil   196194 04/15/13 13:09 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513147329

Instrument : HPGE02                           Begun : 04/12/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130412_001  RCCV    QUALITY CONTROL CHEC               04/12/13 07:29 1.0 1          
002  2_20130412_002  RIB     BACKGROUND CONTAMINA               04/12/13 08:04 1.0            
003  2_20130412_003  SAMPLE  243754-001           Soil   196120 04/12/13 08:16 1.0            
004  2_20130412_004  SAMPLE  243754-002           Soil   196120 04/12/13 09:20 1.0            
005  2_20130412_005  SAMPLE  243754-004           Soil   196120 04/12/13 10:13 1.0            
006  2_20130412_006  SAMPLE  243840-010           Soil   196194 04/12/13 14:23 1.0            
007  2_20130412_007  SAMPLE  243840-009           Soil   196194 04/12/13 16:42 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513151688

Instrument : HPGE02                           Begun : 04/15/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130415_001     RCCV       QUALITY CONTROL CHEC                          04/15/13 08:08    1.0    1                     

002     2_20130415_002     RIB        BACKGROUND CONTAMINA                          04/15/13 08:20    1.0                          

003     2_20130415_003     MSS        243840-005               Soil       196194    04/15/13 09:02    1.0                          

004     2_20130415_004     SAMPLE     243840-008               Soil       196194    04/15/13 09:49    1.0                          

005     2_20130415_005     SDUP       QC680372                 Soil       196194    04/15/13 10:59    1.0                          

006     2_20130415_006     SAMPLE     243840-006               Soil       196194    04/15/13 11:56    1.0                          

007     2_20130415_007     SAMPLE     243840-003               Soil       196194    04/15/13 13:09    1.0                          

008     2_20130415_008     SAMPLE     243840-001               Soil       196194    04/15/13 13:59    1.0                          

009     2_20130415_009     MSS        243841-002               Soil       196194    04/15/13 15:00    1.0                          

010     2_20130415_010     SAMPLE     243841-005               Soil       196194    04/15/13 16:03    1.0                 MASS-    

011     2_20130415_011     SAMPLE     243841-004               Soil       196194    04/15/13 16:50    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513153073

Instrument : HPGE02                           Begun : 04/16/13 07:13             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130416_001     RCCV       QUALITY CONTROL CHEC                          04/16/13 07:13    1.0    1                     

002     2_20130416_002     RIB        BACKGROUND CONTAMINA                          04/16/13 07:30    1.0                          

003     2_20130416_003     SAMPLE     243841-003               Soil       196194    04/16/13 08:43    1.0                          

004     2_20130416_004     SAMPLE     243841-001               Soil       196194    04/16/13 13:04    1.0                          

005     2_20130416_005     SAMPLE     243840-012               Soil       196194    04/16/13 14:30    1.0                          

006     2_20130416_006     SAMPLE     243840-011               Soil       196194    04/16/13 15:50    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-APR-2013 19:16

Batch Number : 196194                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-MAR-2013 15:17              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243598-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  GS 186                     

1      243840-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  RA226     alias:243598-001 

2      243598-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  GS 186                     

2      243840-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  RA226     alias:243598-002 

3      243598-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  GS 186                     

3      243840-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  RA226     alias:243598-003 

4      243598-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  GS 186                     

4      243840-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  RA226     alias:243598-004 

5      243598-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

5      243840-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:243598-005 

6      243598-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  GS 186                     

6      243840-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  RA226     alias:243598-006 

7      243598-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  GS 186                     

7      243840-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  RA226     alias:243598-007 

8      243598-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  GS 186                     

8      243840-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  RA226     alias:243598-008 

9      243598-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  GS 186                     

9      243840-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  RA226     alias:243598-009 

10     243598-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  GS 186                     

10     243840-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  RA226     alias:243598-010 

11     243598-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

11     243840-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-011 

12     243598-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

12     243840-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-012 

13     243599-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  GS 186                     

13     243841-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  RA226     alias:243599-001 

14     243599-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

14     243841-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:243599-002 

15     243599-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  GS 186                     

15     243841-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  RA226     alias:243599-003 

16     243599-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  GS 186                     

16     243841-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  RA226     alias:243599-004 

17     243599-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  GS 186                     

17     243841-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  RA226     alias:243599-005 

18     243599-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  GS 186                     

18     243841-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  RA226     alias:243599-006 

19     243600-001                      356.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:19  GS 186                     

20     243600-002                      327.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:25  GS 186                     

21     243600-003                      300.35  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:31  GS 186                     

22     243600-004                      323.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:36  GS 186                     

23     243600-005                      346.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:42  GS 186                     

24     243600-006                      329     08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:46  GS 186                     

25     243600-007                      292.56  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:29  GS 186                     

26     243600-008                      311.42  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:35  GS 186                     

27     243600-009                      311.8   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:41  GS 186                     

28     243600-010                      303.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:49  GS 186                     

29     243600-011                      319.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:54  GS 186                     

30     243600-012                      334.06  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:01  GS 186                     

31     243601-001                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243437-001                      317.45  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:09  GS 186                     

33     243437-002                      300.84  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:14  GS 186                     

34     243437-003                      305.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:20  GS 186                     

35     243437-004                      328.43  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:25  GS 186                     

36     243437-005                      309.89  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:30  GS 186                     

37     243438-001                      294.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:35  GS 186                     

38     243438-002                      284.74  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:40  GS 186                     

39     243438-003                      293.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:13  GS 186                     

40     243438-004                      315.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:14  GS 186                     

41     243438-005                      290.33  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

42     243438-006                      298.66  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

43     243438-007                      297.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:16  GS 186                     

44     243438-008                      304.26  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:46  GS 186                     

45     243438-009                      309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:53  GS 186                     

46     243438-010                      301.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:00  GS 186                     

47     243438-011                      308.47  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:08  GS 186                     

48     243438-012                      297.59  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:13  GS 186                     

49     243439-001                      302.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:15  GS 186                     

50     243439-002                      328.25  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:20  GS 186                     

51     243439-003                      313.3   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:23  GS 186                     

52     243439-004                      321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

53     243439-005                      297.36  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

54     243439-006                      302.48  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

QC1    QC679326    BLANK               322.82  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:22  GS 186                     

QC2    QC679327    LCS                 325.09  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:26  GS 186                     

5      QC679328    SDUP of 243598-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

14     QC679329    SDUP of 243599-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

45     QC679330    SDUP of 243438-009  309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:56  GS 186                     

52     QC679331    SDUP of 243439-004  321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

5      QC680372    SDUP of 243840-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:QC679328   

14     QC680373    SDUP of 243841-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:QC679329   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

May 14, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on April 29, 2013. 

LDC project# 29609K: 

SDG# 

243841 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 
Enclosure II 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 
EPA Level IV DVR (manual review) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative mannerconsistentwith industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 

29609KCov_HPSCTO12.wpd 



■ I. I,, I,, " I. I. I. I. " I. I. I,, I. 

LDC 
• Field QC Samples 

Please feel free to contact us if you have any questions. 

Andrew ong 
Project Manager/Chemist 

29609KCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29609KCov_HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

07-Mar-2013 12-PCT-312-039 243841-001 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-040 243841-002 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-040DUP QC680373DUP DUP GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-041 243841-003 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-042 243841-004 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-043 243841-005 N GEN PREP HASL 300 4 

07-Mar-2013 12-PCT-312-044 243841-006 N GEN PREP HASL 300 4 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall' Data Qualification Summary 

29609KCov_HPSCTO12.wpd 



Lab Reporting Batch ID: 243841 

EDD Filename: 243841 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29609KCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29609KCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

243841 
(No Outliers) 



Enclosure II 

EPA Level IV Validation Reports 

29609KCov_HPSCTO12.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29609K35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Hunters Point Shipyard, CTO 012 

March 7, 2013 

May 10, 2013 

Soil 

Gamma Spectroscopy 

EPA Level IV 

Curtis & Tompkins, Ltd. 

Sample Delivery Group (SDG): 243841 

Sample Identification 

12-PCT-312-039 
12-PCT-312-040 
12-PCT-312-041 
12-PCT-312-042 
12-PCT-312-043 
12-PCT-312-044 
12-PCT-312-040DUP 

V:ILOGINIFW TTEC\HUNTERS POINT\29609K35_FW4.DOC 1 



Introduction 

This data review covers 7 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609K35_FW4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Potassium-40 0.300 pCi/g All samples in SDG 243841 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609K35_FW4.DOC 3 



VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits with the following 
exceptions: 

I Sample I Isotope I QAPP MDA 

12-PCT-312-039 Uranium-235 0.18pCi/g 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

I LaboratO!}'. MDA 

0.183 pCi/g 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:ILOGINIFW TTECIHUNTERS POINT\29609K35_FW4.DOC 4 
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Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Data Qualification Summary - SDG 243841 

No Sample Data Qualified in this SDG 

Hunters Point Shipyard, CTO 012 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
243841 

No Sample Data Qualified in this SDG 

V:\LOGIN\FW TTEC\HUNTERS POINT\29609K35_FW4.DOC 5 



LDC #: 29609K35 

SDG #: 243841 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:Slo/13 

Page:_J,_of_J_ 
Reviewer: C(1 

2nd Reviewer: \ry 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Acea 

I. Technical holdinq times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratory control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

YII "''~'-' hk,nlr" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: E£> ~ \ 

1 12-PCT-312-039 11 

2 12-PCT-312-040 12 

3 12-PCT-312-041 13 

4 12-PCT-312-042 14 

5 12-PCT-312-043 15 

6 12-PCT-312-044 16 

7 12-PCT-312-040DUP 17 

8 18 

9 19 

10 20 

I I Ccmmeots 

~ Samolino dates: 3/7/ (~ -
/2 

A 
{ w 
N N o-r- re Q1 U\ ra;.\ 
Pr 0-0 
& t_C5 

{~w 
A 
A 
N 
!'I 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

\... 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: _________________________________ _ 

29609K35W.wpd 
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~ l ~L(\<.__ ')C... 
LDC#:______ V VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method Sf:t2...~ 

Validation Area Yes No NA 

I. Technical holdinq times / 

All technical holding times were met. / 

11. Calibration -
Were all instruments and detectors calibration as required? /~ 

Were NIST traceable standards used for all calibrations? / V, 

Was the check source identified by activity and radionuclide? / / 

Were check sources including background counts analyzed at the requiried 
/ 

frequency and within laboratory control limits? 

Ill. Blanks 

Were blank analyses performed as reauired? /"' 
Were any activities detected in the blanks greater than the minimum detectable / 
activity (MDA)? If yes, olease see the Blanks validation comoleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate /~ 
which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water. 

Were the MS percent recoveries (¾R) within the QC limits? If the sample / 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anavlzed at the required frequency of 5% in this SDG? / 

Were all duplicate sample duplicate error rations (DER) <1.42?. / 

V. Laboratorv control samples 
/ / 

Was an LCS analvzed ner analvtical batch? 
I 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samole? ./ 
-✓ 

Were tracer/carrier recoveries within the QC limits? 

VII. Regional Qualitv Assurance and Quality Control 

Were performance evaluation (PE) samples oerformed? / 

Were the performance evaluation (PE) samples within the acceptance limits? 
/Ir 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA\ < RL? 
I 

RAD-EPA.IV version 1.0 

Page:J:_of2-
Reviewer:~ 

2nd Reviewer:~ 

Findinas/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 
Taraet analvtes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

NA 

/"' 

/ 
✓ 

Page:Lof --z__ 
Reviewer: c.{C 

2nd Reviewer: lr---7' 

Findings/Comments 



LDC #: 29609K35 

METHOD: Radiochemistry, Method See Cover 

C "t one. um s: c·, 01 11a 

I Isotope II Blank ID I Blank 
Action Limit 11111 PB 

No Qualifiers 
(pCi/g) 

K-40 0.300 1.5 

VALIDATION FINDINGS WORKSHEET 
Blanks 

A . t d S ssoc1a e amp es: All 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

29609K35.wpd 

~ \ 
Page:_of __ 

Reviewer: (/1 _,, 
2nd Reviewer: ~ 



LDC #: 29609K35 

METHOD: Radiochemistry (Method: See Cover 

The following sample MDAs are above the RDL: 

# Sample ID 

1 U-235 

Isotope 

VALIDATION FINDINGS WORKSHEET 
Minimum Detectable Activities 

Project MDA (pCl/g) MDA (pCl/g) 

0.18 0.183 Text 

Page:~of_!_ 

Reviewer: 
2nd Reviewer:_----=----

Qualifications 

Comments: ____________________________________________________ _ 

29609K35MDA.wpd 



METHOD: Radiochemistry (Method: 3e__e___ 0:JvV'L-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \. of_\_ 

Reviewer~ 
2nd Reviewer: V---.-

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found= activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-DI x 100 
(S+D)/2 

Sample ID 

~l) 

;I 

7 

;I 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

(aJL1.h 

Matrix spike sample 

Duplicate RPO 

(-~O 

Chemical recovery 

I 8ecalc11lated 

Found/S {units) True/D (units) I %R orRPD 

l l .t-( {) 'r{l,1 

\ \I 0L ,2-. l 
l1 b1 

II 

BeE!acted 

I 
Acceptable 

%R orRPD {Y/N) 

07.1 I 

II b l y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#:~9 0cA ~ ~s VALIDATION FINDINGS WORKSHEET Page:_l_of_l _ 

Reviewer: Sample Calculation Verification 

METHOD: Radiochemistry (Method: jee.__ COvV\.--
2nd reviewer:_----'"----

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ________ e ....... -~---'L~\_½ ____ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x Ex SAxVol 

Recalculation: 

SA = Self-absorbance factor l--~ .- ( r 
E = Counter Efficiency ¾ 
Vol= Volume of sample 'Z,,2.,'L-(003-jo)e,o::)~6 X,)71)'.)-lS') - o,-n sf' 5 

Reported 

o.,Z7- Co.011-b'6}10,775(a '?>S0 ~ 

6,oTZ.b?;~ o.~$t, 

Calculated 
Concentration Concentration Acceptable 

# Samole ID Analyte ( pc:k l ( ,oC,• /c:,, ) (YIN) 

\ (3~-'t.J'L o.sct, 0, ')(o~ v 
( 

C?> {~--·uy 0/:J--t.5 0 .S4LI 
'()\)--1XL 0,t:>~ o.1"?% 
r\y1J~ O,'tb'l 8,1?,(o 
K-'--tO 9 ~') qr~~ 

(<.o/L1h o. SLtS O~ S'iL\ 
---r1,..wi 0/7-)S"'I 0 I 'l..,~\ 
1' }-y 1-') L o,qo 01 ().qcf\ ~ 

Note: _____________________________________ _ 

RECALC.35 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 243841
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-312-039       243841-001
12-PCT-312-040       243841-002
12-PCT-312-041       243841-003
12-PCT-312-042       243841-004
12-PCT-312-043       243841-005
12-PCT-312-044       243841-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/17/2013 
Phil Smith

Project Manager
(510) 486-0900

NELAP # 01107CA                                                                

1 of 291



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        243841
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/18/13
Samples Received:         03/07/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/18/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

243841-005 was analysed with < 300 grams in the can.

MDA above Project MDA was observed for uranium-235 in 243841-001; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
13.0
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Chain of Custody
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r■;;::) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record TS 00417 

San Diego, CA 92101 

~F .3\P,h'?> 
Project Name PO Number G s A LABORATORY NAME 

Parcel C Trench Survey N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A 

Samp~Name Airbill Number s LABORATORY JD (ii,) o_$-,Q/--(~ ,;;i:_'Z.c,~prl~ ~- N/A p '1..t.f'!J?~ 
Project Contact / Project Contact Phone E ~¥3 &''fl-lf..1£/JWll-) Rick Weingarz 415-615-2733 C 

-
LEVEL I TYPE 

T 
1 1 1 COMMENfS LOCATION SAMPLE_ID DATE TIME Containers A 

l T 

12-PCT-312-039 3/7/2013 /Q,11(. 1 2 S1 ~ □ □ 
12-PCT-312-040 3/712013 '3:J / 1 2 S1 ~ □ □ 
12-PCT-312-041 3/7/2013 /3:2~ 1 2 S1 ~ □ □ 
12-PCT-312-042 3/712013 ,~?:>< 1 2 S1 ~ □ □ 
12-PCT-312-043 3/7/2013 1~9 1 2 S1 ~ □ □ 
12-PCT-312-044 3/7/201:l 1344 1 2 S1 ~ □ □ 

. W\BORATORY INSTRUCTIONS/COMMli:l'ffS 
. . . 

Date Received by: (signature) 

Time Company 

Date Received hy: (signature) SAMPLE CONDITIONJJJ'ON ~Ct1Pt (FOR LABO RA TORY) . 
.......,.__.._ _____ ~--+-----+-----------TEMPERATURE, SAMPLECONDITION: COOLERSEAL: 
Company Time Company 

Page 1 of 1 

Project Information 

Section 

<[2.F .3):;lS[ 13 
SAMPLE ID 

l~IIIII IUfflll 1111 !lm!IIIIIIHIIMl!lli 111111111111 

l~llllllllllllll~lllil!IIIIIIHIIIIIIHlll!mllll 
IIIIIIIIIBllllll~lll!lllllllllll~llllllllillllllllllll 
111111111■ Ill ~llllllllll!IIIIHIIIII Ill llMllll~II 
lllllll llilllll lllllllllllilllllllll Ill ml m1111 

11111111111111m1m11111111H11111~11m1~11 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-039                Received:        03/07/13                      
Lab ID:          243841-001                    Prepared:        03/12/13 09:35                
Matrix:          Soil                          Analyzed:        04/16/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0423 U         0.177          0.144            0.9     
Bismuth-212                          0.559            0.456          0.325                    
Bismuth-214                          0.545            0.111          0.0505                   
Cesium-137                           0.00763 U        0.0252         0.0199           0.07    
Cobalt-60                            0.00434 U        0.0243         0.0193           0.03    
Europium-152                         0.0314 U         0.0555         0.0597           0.1     
Europium-154                         0.0206 U         0.0402         0.181            0.2     
Lead-212                             0.738            0.0951         0.0461                   
Lead-214                             0.767            0.114          0.0481                   
Potassium-40                         9.35             1.08           0.344                    
Protactinium-234                     0.0393 U         0.0820         0.109                    
Radium-226 (By Bismuth-214)          0.545            0.111          0.0505           0.2     
Thallium-208                         0.281            0.0513         0.0196                   
Thorium-232 (By Actinium-228)        0.909            0.155          0.0644           0.9     
Thorium-234                          0.852 U          0.770          1.23                     
Uranium-235                          0.0514 U b       0.0319         0.183            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Received:        03/07/13                      
Lab ID:          243841-002                    Prepared:        03/12/13 09:50                
Matrix:          Soil                          Analyzed:        04/15/13 15:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0667 U         0.172          0.138             0.9    
Bismuth-212                          0.437            0.437          0.281                    
Bismuth-214                          0.605            0.108          0.0453                   
Cesium-137                           0.000544 U       0.0275         0.0226            0.07   
Cobalt-60                            0.00423 U        0.0169         0.0253            0.03   
Europium-152                         0.0372 U         0.0559         0.0440            0.1    
Europium-154                         0.0322 U         0.0539         0.165             0.2    
Lead-212                             0.616            0.0851         0.0419                   
Lead-214                             0.656            0.111          0.0482                   
Potassium-40                        11.9              1.08           0.257                    
Protactinium-234                    -0.00616 U        0.0168         0.0914                   
Radium-226 (By Bismuth-214)          0.605            0.108          0.0453            0.2    
Thallium-208                         0.207            0.0408         0.0150                   
Thorium-232 (By Actinium-228)        0.672            0.134          0.0718            0.9    
Thorium-234                          0.675 U          0.584          1.20                     
Uranium-235                          0.166            0.184          0.135             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-041                Received:        03/07/13                      
Lab ID:          243841-003                    Prepared:        03/12/13 09:57                
Matrix:          Soil                          Analyzed:        04/16/13 08:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:28                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.106            0.131          0.0999            0.9     
Bismuth-212                          0.566            0.356          0.228                     
Bismuth-214                          0.591            0.0962         0.0356                    
Cesium-137                          -0.0117 U         0.0288         0.0226            0.07    
Cobalt-60                            0.0000606 U      0.000276       0.0203            0.03    
Europium-152                         0.0369 U         0.0603         0.0572            0.1     
Europium-154                         0.0203 U         0.0265         0.157             0.2     
Lead-212                             0.582            0.0821         0.0415                    
Lead-214                             0.682            0.107          0.0429                    
Potassium-40                         8.30             0.945          0.281                     
Protactinium-234                     0.0229 U         0.0323         0.101                     
Radium-226 (By Bismuth-214)          0.591            0.0962         0.0356            0.2     
Thallium-208                         0.210            0.0497         0.0221                    
Thorium-232 (By Actinium-228)        0.646            0.135          0.0398            0.9     
Thorium-234                          0.611 U          0.609          1.12                      
Uranium-235                          0.0876 U         0.0430         0.139             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-042                Received:        03/07/13                      
Lab ID:          243841-004                    Prepared:        03/12/13 09:59                
Matrix:          Soil                          Analyzed:        04/15/13 16:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:35                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0223 U        0.182          0.148             0.9     
Bismuth-212                          0.630           0.473          0.293                     
Bismuth-214                          0.496           0.0956         0.0399                    
Cesium-137                          -0.00678 U       0.0304         0.0244            0.07    
Cobalt-60                            0 U             0.00486        0.00566           0.03    
Europium-152                         0.0182 U        0.0318         0.0662            0.1     
Europium-154                        -0.0235 U        0.202          0.164             0.2     
Lead-212                             0.518           0.0786         0.0385                    
Lead-214                             0.529           0.0999         0.0430                    
Potassium-40                        10.8             1.12           0.327                     
Protactinium-234                     0.0675 U        0.103          0.0941                    
Radium-226 (By Bismuth-214)          0.496           0.0956         0.0399            0.2     
Thallium-208                         0.183           0.0495         0.0221                    
Thorium-232 (By Actinium-228)        0.615           0.131          0.0250            0.9     
Thorium-234                          0.377 U         0.417          1.16                      
Uranium-235                          0.0692 U        0.0471         0.154             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-043                Received:        03/07/13                      
Lab ID:          243841-005                    Prepared:        03/12/13 10:08                
Matrix:          Soil                          Analyzed:        04/15/13 16:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   294 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.000555 U       0.196          0.162             0.9    
Bismuth-212                          0.769            0.502          0.290                    
Bismuth-214                          0.650            0.115          0.0472                   
Cesium-137                           0.0238 U         0.0350         0.0267            0.07   
Cobalt-60                           -0.00215 U        0.0253         0.0205            0.03   
Europium-152                         0.0312 U         0.0611         0.0484            0.1    
Europium-154                        -0.0733 U         0.233          0.184             0.2    
Lead-212                             0.700            0.102          0.0528                   
Lead-214                             0.811            0.114          0.0450                   
Potassium-40                         8.95             1.12           0.381                    
Protactinium-234                     0.00959 U        0.0178         0.119                    
Radium-226 (By Bismuth-214)          0.650            0.115          0.0472            0.2    
Thallium-208                         0.261            0.0530         0.0207                   
Thorium-232 (By Actinium-228)        0.874            0.141          0.0575            0.9    
Thorium-234                          1.23 U           0.631          1.33                     
Uranium-235                          0.0500 U         0.0421         0.159             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-044                Received:        03/07/13                      
Lab ID:          243841-006                    Prepared:        03/12/13 10:14                
Matrix:          Soil                          Analyzed:        04/15/13 11:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0433 U        0.163          0.132            0.9     
Bismuth-212                           1.46            0.565          0.249                    
Bismuth-214                           0.696           0.113          0.0452                   
Cesium-137                           -0.00948 U       0.0302         0.0240           0.07    
Cobalt-60                             0.00669 U       0.0279         0.0220           0.03    
Europium-152                          0.0604 U        0.103          0.0626           0.1     
Europium-154                          0.0854 U        0.153          0.112            0.2     
Lead-212                              0.758           0.0958         0.0488                   
Lead-214                              0.812           0.124          0.0513                   
Potassium-40                         10.7             1.06           0.152                    
Protactinium-234                      0.00492 U       0.0116         0.116                    
Radium-226 (By Bismuth-214)           0.696           0.113          0.0452           0.2     
Thallium-208                          0.286           0.0572         0.0231                   
Thorium-232 (By Actinium-228)         1.02            0.169          0.0825           0.9     
Thorium-234                           1.27 U          1.61           1.28                     
Uranium-235                           0.0599 U        0.0407         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/11/13 12:22                
Lab ID:          QC679326                      Analyzed:        04/10/13 13:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0141 U         0.0765         0.0615            0.9     
Bismuth-212                          0.0350 U         0.207          0.164                     
Bismuth-214                          0.0178 U         0.0387         0.0316                    
Cesium-137                           0.00523 U        0.0178         0.0138            0.07    
Cobalt-60                            0.000719 U       0.00842        0.00553           0.03    
Europium-152                         0.00861 U        0.0161         0.0319            0.1     
Europium-154                         0 U              0.106          0.101             0.2     
Lead-212                             0.00705 U        0.0232         0.0192                    
Lead-214                             0.00634 U        0.0314         0.0292                    
Potassium-40                         0.300            0.208          0.0986                    
Protactinium-234                     0.0283 U         0.0530         0.0529                    
Radium-226 (By Bismuth-214)          0.0178 U         0.0387         0.0316            0.2     
Thallium-208                         0.0108 U         0.0243         0.0156                    
Thorium-232 (By Actinium-228)       -0.0142 U         0.0825         0.0660            0.9     
Thorium-234                          0.00721 U        0.0936         0.487                     
Uranium-235                          0.00343 U        0.0167         0.0674            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0

12 of 291



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/11/13 12:26                
Type:            LCS                           Analyzed:        04/10/13 09:04                
Lab ID:          QC679327                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   325 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.391     87.7   54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Sampled:         03/07/13 11:14                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243840-005                    Prepared:        03/11/13 13:27                
Lab ID:          QC680372                      Analyzed:        04/15/13 10:59                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result      MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                     -0.0476 U       0.151         0.121 U       0.167       0.130           0.9    NC   40  NC    1   

Bismuth-212                        0.384          0.375         0.291         0.449       0.257                  27.6 40  0.113 1   

Bismuth-214                        0.471          0.0951        0.496         0.0956      0.0358                 5.30 40  0.134 1   

Cesium-137                         0.00349 U      0.0248       -0.00103 U     0.0287      0.0236          0.07   NC   40  NC    1   

Cobalt-60                         -0.000612 U     0.0267       -0.00116 U     0.0273      0.0223          0.03   NC   40  NC    1   

Europium-152                       0.0181 U       0.0552       -0.00132 U     0.0118      0.0593          0.1    NC   40  NC    1   

Europium-154                       0.0169 U       0.0564        0.0213 U      0.0634      0.160           0.2    NC   40  NC    1   

Lead-212                           0.481          0.0871        0.433         0.0807      0.0359                 10.5 40  0.285 1   

Lead-214                           0.651          0.108         0.555         0.105       0.0464                 15.8 40  0.447 1   

Potassium-40                       9.22           1.09          9.75          1.17        0.329                  5.57 40  0.234 1   

Protactinium-234                   0.00266 U      0.00686       0.0305 U      0.109       0.0877                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.471          0.0951        0.496         0.0956      0.0358          0.2    5.30 40  0.134 1   

Thallium-208                       0.183          0.0459        0.165         0.0456      0.0187                 10.0 40  0.190 1   

Thorium-232 (By Actinium-228)      0.519          0.122         0.489         0.120       0.0723          0.9    6.07 40  0.126 1   

Thorium-234                        0.0958 U       1.18          1.52          1.25        0.930                  NC   40  NC    1   

Uranium-235                        0.0569 U       0.0430        0.0517 U      0.0374      0.128           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Sampled:         03/07/13 13:21                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243841-002                    Prepared:        03/12/13 09:50                
Lab ID:          QC680373                      Analyzed:        04/15/13 09:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0667 U       0.172       -0.0534 U       0.186       0.151           0.9    NC   40  NC     1   

Bismuth-212                       0.437          0.437        0.819          0.381       0.201                  60.8 40  0.467  1   

Bismuth-214                       0.605          0.111        0.544          0.104       0.0412                 10.6 40  0.282  1   

Cesium-137                        0.000544 U     0.0275       0.00869 U      0.0261      0.0206          0.07   NC   40  NC     1   

Cobalt-60                         0.00423 U      0.0169      -0.000205 U     0.0286      0.0235          0.03   NC   40  NC     1   

Europium-152                      0.0372 U       0.0559       0.0532 U       0.0763      0.0591          0.1    NC   40  NC     1   

Europium-154                      0.0322 U       0.0539      -0.0978 U       0.246       0.193           0.2    NC   40  NC     1   

Lead-212                          0.616          0.0992       0.540          0.0982      0.0465                 13.1 40  0.383  1   

Lead-214                          0.656          0.117        0.676          0.110       0.0443                 2.93 40  0.0860 1   

Potassium-40                     11.9            1.23        12.1            1.22        0.0541                 1.61 40  0.0786 1   

Protactinium-234                 -0.00616 U      0.0168      -0.0414 U       0.128       0.103                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.605          0.111        0.544          0.104       0.0412          0.2    10.6 40  0.282  1   

Thallium-208                      0.207          0.0429       0.214          0.0465      0.0160                 3.16 40  0.0744 1   

Thorium-232 (By Actinium-228)     0.672          0.143        0.694          0.133       0.0613          0.9    3.20 40  0.0793 1   

Thorium-234                       0.675 U        0.588        0.553 U        0.450       1.08                   NC   40  NC     1   

Uranium-235                       0.166          0.184        0.0667 U       0.0373      0.157           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 07:27:48

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0105 +0.250100*Channel -1.85305e-008*Channel**2

FWHM (ch) =   3.1802 +0.001037*Channel -3.30874e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.79 -0.01%      0.91     0.92   -0.69%
978.26      244.70   244.66  0.02%      1.05     1.04    0.90%

1376.78      344.28   344.31 -0.01%      1.14     1.14    0.63%
3115.17      778.90   778.93 -0.00%      1.47     1.52   -3.40%
3855.70      964.08   964.04  0.00%      1.72     1.67    2.75%
5632.14     1408.01  1408.02 -0.00%      1.98     1.99   -0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 08:19:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0096 +0.250288*Channel -5.12156e-008*Channel**2

FWHM (ch) =   2.9756 +0.001168*Channel -6.74657e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.89 -0.09%      0.87     0.88   -1.29%
977.61      244.70   244.64  0.02%      1.02     1.01    0.41%

1375.38      344.28   344.15  0.04%      1.12     1.11    0.90%
3114.35      778.90   779.00 -0.01%      1.51     1.49    1.11%
3854.88      964.08   964.08  0.00%      1.59     1.62   -1.67%
5631.96     1408.01  1407.99  0.00%      1.86     1.85    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/16/2013  Time: 07:24:11

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0366 +0.250310*Channel -5.24983e-008*Channel**2

FWHM (ch) =   2.8627 +0.001279*Channel -8.77267e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.88     0.87    1.10%
977.75      244.70   244.65  0.02%      1.00     1.01   -0.52%

1375.46      344.28   344.16  0.04%      1.11     1.11   -0.59%
3114.29      778.90   778.99 -0.01%      1.48     1.50   -1.01%
3854.78      964.08   964.07  0.00%      1.64     1.62    1.38%
5631.80     1408.01  1408.00  0.00%      1.81     1.82   -0.31%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 07:16:58
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 08:08:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130416001_QCAsLeft                                                        
Acquired: 4/16/2013 07:13:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.82      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130415002_BG                                                              
Acquired: 4/15/2013 08:08:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130415002_BG                                                              
Acquired: 4/15/2013 08:20:26
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130416002_BG                                                              
Acquired: 4/16/2013 07:30:54
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503151636

Instrument : HPGE01                           Begun : 04/15/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130415_001  RCCV    QUALITY CONTROL CHEC               04/15/13 07:16 1.0 1          
002  1_20130415_002  RIB     BACKGROUND CONTAMINA               04/15/13 08:08 1.0            
003  1_20130415_003  SDUP    QC680373             Soil   196194 04/15/13 09:01 1.0            
004  1_20130415_004  SAMPLE  243840-004           Soil   196194 04/15/13 09:48 1.0            
005  1_20130415_005  SAMPLE  243840-007           Soil   196194 04/15/13 10:57 1.0            
006  1_20130415_006  SAMPLE  243841-006           Soil   196194 04/15/13 11:55 1.0            
007  1_20130415_007  SAMPLE  243840-002           Soil   196194 04/15/13 13:09 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513151688

Instrument : HPGE02                           Begun : 04/15/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130415_001     RCCV       QUALITY CONTROL CHEC                          04/15/13 08:08    1.0    1                     

002     2_20130415_002     RIB        BACKGROUND CONTAMINA                          04/15/13 08:20    1.0                          

003     2_20130415_003     MSS        243840-005               Soil       196194    04/15/13 09:02    1.0                          

004     2_20130415_004     SAMPLE     243840-008               Soil       196194    04/15/13 09:49    1.0                          

005     2_20130415_005     SDUP       QC680372                 Soil       196194    04/15/13 10:59    1.0                          

006     2_20130415_006     SAMPLE     243840-006               Soil       196194    04/15/13 11:56    1.0                          

007     2_20130415_007     SAMPLE     243840-003               Soil       196194    04/15/13 13:09    1.0                          

008     2_20130415_008     SAMPLE     243840-001               Soil       196194    04/15/13 13:59    1.0                          

009     2_20130415_009     MSS        243841-002               Soil       196194    04/15/13 15:00    1.0                          

010     2_20130415_010     SAMPLE     243841-005               Soil       196194    04/15/13 16:03    1.0                 MASS-    

011     2_20130415_011     SAMPLE     243841-004               Soil       196194    04/15/13 16:50    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513153073

Instrument : HPGE02                           Begun : 04/16/13 07:13             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130416_001     RCCV       QUALITY CONTROL CHEC                          04/16/13 07:13    1.0    1                     

002     2_20130416_002     RIB        BACKGROUND CONTAMINA                          04/16/13 07:30    1.0                          

003     2_20130416_003     SAMPLE     243841-003               Soil       196194    04/16/13 08:43    1.0                          

004     2_20130416_004     SAMPLE     243841-001               Soil       196194    04/16/13 13:04    1.0                          

005     2_20130416_005     SAMPLE     243840-012               Soil       196194    04/16/13 14:30    1.0                          

006     2_20130416_006     SAMPLE     243840-011               Soil       196194    04/16/13 15:50    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-APR-2013 19:18

Batch Number : 196194                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-MAR-2013 15:17              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243598-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  GS 186                     

1      243840-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  RA226     alias:243598-001 

2      243598-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  GS 186                     

2      243840-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  RA226     alias:243598-002 

3      243598-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  GS 186                     

3      243840-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  RA226     alias:243598-003 

4      243598-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  GS 186                     

4      243840-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  RA226     alias:243598-004 

5      243598-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

5      243840-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:243598-005 

6      243598-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  GS 186                     

6      243840-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  RA226     alias:243598-006 

7      243598-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  GS 186                     

7      243840-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  RA226     alias:243598-007 

8      243598-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  GS 186                     

8      243840-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  RA226     alias:243598-008 

9      243598-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  GS 186                     

9      243840-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  RA226     alias:243598-009 

10     243598-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  GS 186                     

10     243840-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  RA226     alias:243598-010 

11     243598-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

11     243840-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-011 

12     243598-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

12     243840-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-012 

13     243599-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  GS 186                     

13     243841-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  RA226     alias:243599-001 

14     243599-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

14     243841-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:243599-002 

15     243599-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  GS 186                     

15     243841-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  RA226     alias:243599-003 

16     243599-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  GS 186                     

16     243841-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  RA226     alias:243599-004 

17     243599-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  GS 186                     

17     243841-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  RA226     alias:243599-005 

18     243599-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  GS 186                     

18     243841-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  RA226     alias:243599-006 

19     243600-001                      356.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:19  GS 186                     

20     243600-002                      327.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:25  GS 186                     

21     243600-003                      300.35  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:31  GS 186                     

22     243600-004                      323.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:36  GS 186                     

23     243600-005                      346.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:42  GS 186                     

24     243600-006                      329     08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:46  GS 186                     

25     243600-007                      292.56  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:29  GS 186                     

26     243600-008                      311.42  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:35  GS 186                     

27     243600-009                      311.8   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:41  GS 186                     

28     243600-010                      303.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:49  GS 186                     

29     243600-011                      319.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:54  GS 186                     

30     243600-012                      334.06  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:01  GS 186                     

31     243601-001                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243437-001                      317.45  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:09  GS 186                     

33     243437-002                      300.84  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:14  GS 186                     

34     243437-003                      305.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:20  GS 186                     

35     243437-004                      328.43  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:25  GS 186                     

36     243437-005                      309.89  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:30  GS 186                     

37     243438-001                      294.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:35  GS 186                     

38     243438-002                      284.74  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:40  GS 186                     

39     243438-003                      293.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:13  GS 186                     

40     243438-004                      315.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:14  GS 186                     

41     243438-005                      290.33  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

42     243438-006                      298.66  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

43     243438-007                      297.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:16  GS 186                     

44     243438-008                      304.26  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:46  GS 186                     

45     243438-009                      309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:53  GS 186                     

46     243438-010                      301.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:00  GS 186                     

47     243438-011                      308.47  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:08  GS 186                     

48     243438-012                      297.59  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:13  GS 186                     

49     243439-001                      302.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:15  GS 186                     

50     243439-002                      328.25  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:20  GS 186                     

51     243439-003                      313.3   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:23  GS 186                     

52     243439-004                      321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

53     243439-005                      297.36  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

54     243439-006                      302.48  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

QC1    QC679326    BLANK               322.82  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:22  GS 186                     

QC2    QC679327    LCS                 325.09  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:26  GS 186                     

5      QC679328    SDUP of 243598-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

14     QC679329    SDUP of 243599-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

45     QC679330    SDUP of 243438-009  309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:56  GS 186                     

52     QC679331    SDUP of 243439-004  321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

5      QC680372    SDUP of 243840-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:QC679328   

14     QC680373    SDUP of 243841-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:QC679329   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-039                Received:        03/07/13                      
Lab ID:          243841-001                    Prepared:        03/12/13 09:35                
Matrix:          Soil                          Analyzed:        04/16/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0423 U         0.177          0.144            0.9     
Bismuth-212                          0.559            0.456          0.325                    
Bismuth-214                          0.545            0.111          0.0505                   
Cesium-137                           0.00763 U        0.0252         0.0199           0.07    
Cobalt-60                            0.00434 U        0.0243         0.0193           0.03    
Europium-152                         0.0314 U         0.0555         0.0597           0.1     
Europium-154                         0.0206 U         0.0402         0.181            0.2     
Lead-212                             0.738            0.0951         0.0461                   
Lead-214                             0.767            0.114          0.0481                   
Potassium-40                         9.35             1.08           0.344                    
Protactinium-234                     0.0393 U         0.0820         0.109                    
Radium-226 (By Bismuth-214)          0.545            0.111          0.0505           0.2     
Thallium-208                         0.281            0.0513         0.0196                   
Thorium-232 (By Actinium-228)        0.909            0.155          0.0644           0.9     
Thorium-234                          0.852 U          0.770          1.23                     
Uranium-235                          0.0514 U b       0.0319         0.183            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243841-001                   Client ID : 12-PCT-312-039        

Seqnum : 1513153073004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130416_004                                Batch         : 196194                       Time      : 16-APR-2013 13:04     

Cal    : 16-APR-2013 07:24:11,09-JAN-2013 12:22:14     Caldate       : 16-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307 g                        Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0423           0.144      0.9      .17727           .17729           -0.014      u            

Bismuth-212                        0.559            0.325               .45611           .45701           0.035       u            

Bismuth-214                        0.545            0.0505              .11083           .11357           0.018       u            

Cesium-137                         0.00763          0.0199     0.07     .025198          .025201          0.0052      u            

Cobalt-60                          0.00434          0.0193     0.03     .024307          .024308          0.00072     u            

Europium-152                       0.0314           0.0597     0.1      .05548           .055509          0.0086      u            

Europium-154                       0.0206           0.181      0.2      .040195          .04021           0           u            

Lead-212                           0.738            0.0461              .095117          .113             0.0071      u            

Lead-214                           0.767            0.0481              .11446           .12215           0.0063      u            

Potassium-40                       9.35             0.344               1.0827           1.1802           0.30        u            

Protactinium-234                   0.0393           0.109               .082033          .082614          0.028       u            

Radium-226 (By Bismuth-214)        0.545            0.0505     0.2      .11083           .11357           0.018       u            

Thallium-208                       0.281            0.0196              .051298          .054411          0.011       u            

Thorium-232 (By Actinium-228)      0.909            0.0644     0.9      .15462           .16805           -0.014      u            

Thorium-234                        0.852            1.23                .76959           .77381           0.0072      u            

Uranium-235                        0.0514           0.183      0.18     .031878          .032048          0.0034      MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513153073004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-039          
Sample Description: 243841-001, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130416_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:06            Live Time: 2700   sec

Acquisition Time: 4/16/2013 13:04:16        Real Time: 2706   sec
Analysis Time: 4/16/2013 13:49           Dead Time: 0.22   %

Analysis Quantity: 3.070E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.085E-01      1.546E-01      1.681E-01      6.438E-02
Am-241    #AB    4.228E-02      1.773E-01      1.773E-01      1.437E-01
Bi-212    #      5.590E-01      4.561E-01      4.570E-01      3.246E-01
Bi-214           5.452E-01      1.108E-01      1.136E-01      5.052E-02
Co-60     #AB    4.341E-03      2.431E-02      2.431E-02      1.929E-02
Cs-137    #AB    7.633E-03      2.520E-02      2.520E-02      1.987E-02
Eu-152    #AB    3.144E-02      5.548E-02      5.551E-02      5.971E-02
Eu-154    #AB    2.064E-02      4.020E-02      4.021E-02      1.810E-01
K-40             9.348E+00      1.083E+00      1.180E+00      3.437E-01
Pa-234    #AB    3.927E-02      8.203E-02      8.261E-02      1.086E-01
Pb-212           7.377E-01      9.512E-02      1.130E-01      4.609E-02
Pb-214           7.666E-01      1.145E-01      1.222E-01      4.805E-02
Ra-226    #      9.561E-01      6.913E-01      6.944E-01      5.243E-01
Th-234    #AB    8.522E-01      7.696E-01      7.738E-01      1.233E+00
Tl-208           2.810E-01      5.130E-02      5.441E-02      1.957E-02
U-235      AB    5.138E-02      3.188E-02      3.205E-02      1.826E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.515E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

Sample description                                             
243841-001, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416_004.An1

Acquisition information
Start time:                 4/16/2013 13:04:16
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0700E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0700E+02) = 

8.8036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1311

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.49        7. 209.62   0.79  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.34       19.  85.72   0.80  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.86      116.  16.38   0.81  2.839E-02
77.23      163.  12.52   0.81  3.016E-02
92.86       42.  45.15   0.83  3.953E-02    92.59   4.343  8.067E-01 Th234 

93.35   4.100  8.465E-01 Ac228 
93.35   5.760  6.026E-01 U235  

92.89        4.  31.24   0.83  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  7.218E-02 Ac228 
93.35   5.760  5.138E-02 U235  

99.44        9. 107.20   0.41  4.256E-02
121.77       12. 128.34   0.87  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.916E-02 Eu152 
122.57       15.  97.38   0.87  4.864E-02   123.07  40.400    PBC<MDA Eu154 
124.78       22.  55.30   0.33  4.887E-02
135.87       21.  73.52   0.64  4.986E-02
162.20       15. 103.49   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  
185.97       50.  36.15   0.94  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.561E-01 Ra226 
186.13       53.  31.02   1.53  4.819E-02   185.72  57.000  6.303E-02 U235  

186.21   3.555  1.012E+00 Ra226 
238.51      428.   6.36   0.94  4.319E-02   238.63  43.600  7.302E-01 Pb212 
241.71       69.  27.95   0.85  4.285E-02   242.00   7.268  7.217E-01 Pb214 
277.38        7. 171.75   1.04  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01      145.  13.64   0.78  3.815E-02   295.22  18.414  6.500E-01 Pb214 
299.95       31.  37.78   0.57  3.774E-02   300.09   3.180  8.401E-01 Pb212 
338.28      116.  13.29   0.62  3.494E-02   338.32  11.400  9.480E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.24       10. 110.96   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.414E-02 Eu152 
351.77      294.   7.32   1.07  3.405E-02   351.93  35.600  7.757E-01 Pb214 
570.11        9. 104.45   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.19      177.   9.13   1.16  2.416E-02   583.19  85.000  2.810E-01 Tl208 
609.37      188.   9.74   1.16  2.345E-02   609.31  45.490  5.523E-01 Bi214 
661.21        4. 165.07   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.20       24.  40.80   1.46  2.078E-02   727.33   6.650  5.590E-01 Bi212 
860.11       28.  27.51   0.50  1.851E-02   860.53  12.400  4.034E-01 Tl208 
882.69        2. 376.84   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.20      127.  10.63   0.87  1.779E-02   911.20  26.200  8.913E-01 Ac228 
969.06       57.  20.38   0.95  1.704E-02   968.96  15.900  6.861E-01 Ac228 

1119.98       67.  16.46   0.55  1.535E-02  1120.29  14.910  9.544E-01 Bi214 
1332.55        2. 279.98   1.79  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.18        3. 203.13   1.82  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.111E-02 Eu152 
1460.67      379.   5.51   2.21  1.254E-02  1460.82  10.550  9.348E+00 K40   
1764.17       26.  21.32   1.88  1.069E-02  1764.49  15.310  5.241E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.15    74.84       134.        90. 3.171E+03   42.05   0.654  -        
308.64    77.21       148.       152. 5.053E+03   28.67   1.046  -      s 
397.43    99.44        52.         9. 2.162E+02  214.39   0.413 AC-228  sc
498.68   124.78        63.        22. 4.500E+02  110.65   0.334  -      s 
543.00   135.87       101.        21. 4.252E+02  147.05   0.639  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.81    59.49       107.         7.     0.003   419.25   0.791s
Th-234    253.22    63.34       129.        19.     0.007   171.44   0.796s
Th-234    371.14    92.86       163.        42.     0.016    90.30   0.832s
U-235     373.12    93.35       133.         4.     0.001    62.47   0.833D
Eu-152    486.68   121.77       117.        12.     0.005   256.67   0.867s
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    489.87   122.57       101.        15.     0.006   194.75   0.869s
U-235     574.61   143.78       174.       -12.    -0.005   305.52   0.893s
U-235     648.22   162.20       109.        15.     0.005   206.98   0.916s
U-235     743.85   186.13        95.        53.     0.020    62.05   1.527s
Ra-226    743.22   185.97       140.        50.     0.019    72.31   0.942s
Pb-212    953.19   238.51       130.       422.     0.156    12.72   0.937 
Pb-214    965.99   241.71       123.        69.     0.026    55.90   0.846s
Tl-208   1108.56   277.38        69.         7.     0.003   343.51   1.044s
Pb-214   1179.02   295.01        87.       140.     0.052    27.27   0.777s
Pb-212   1198.77   299.95        52.        31.     0.011    75.56   0.574s
Ac-228   1351.95   338.28        43.       116.     0.043    26.58   0.618s
Eu-152   1371.81   343.24        52.        10.     0.004   221.92   1.115s
Pb-214   1405.90   351.77        59.       288.     0.107    14.63   1.068 
Pa-234   2278.86   570.11        37.         9.     0.003   208.89   1.330s
Tl-208   2331.17   583.19        28.       177.     0.066    18.25   1.155 
Bi-214   2435.84   609.37        50.       181.     0.067    19.48   1.157 
Cs-137   2643.17   661.21        24.         4.     0.002   330.15   1.408s
Eu-154   2892.26   723.49        54.        -6.    -0.002   360.23   1.457s
Bi-212   2907.12   727.20        35.        24.     0.009    81.60   1.460s
Eu-152   3112.11   778.45        26.        -5.    -0.002   317.78   1.499s
Tl-208   3438.81   860.11        10.        28.     0.011    55.02   0.498s
Pa-234   3518.79   880.10        28.        -6.    -0.002   278.49   1.569s
Pa-234   3529.15   882.69        19.         2.     0.001   753.67   1.571s
Ac-228   3643.20   911.20        16.       127.     0.047    21.27   0.873s
Eu-152   3864.06   966.39        66.       -12.    -0.005   195.29   1.622s
Ac-228   3874.74   969.06        26.        57.     0.021    40.77   0.950s
Eu-154   3979.71   995.30        25.        -7.    -0.002   226.55   1.641s
Eu-154   4017.29  1004.68        27.        -5.    -0.002   331.42   1.646s
Bi-214   4478.74  1119.98        17.        67.     0.025    32.92   0.546s
Co-60    4704.36  1176.35        17.        -2.    -0.001   560.81   1.732s
Co-60    5329.71  1332.55        11.         2.     0.001   559.96   1.795s
Eu-152   5632.53  1408.18        12.         3.     0.001   406.27   1.819s
K-40     5842.75  1460.67        36.       379.     0.140    11.02   2.214s
Bi-214   7058.51  1764.17        11.        26.     0.010    42.64   1.877 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.0851E-01                                      5.12E+12             
911.20 8.913E-01  (  6.438E-02 1.06E+01 2.62E+01 G  
968.96 6.861E-01 -   1.430E-01 2.04E+01 1.59E+01 G  
338.32 9.480E-01  (  1.254E-01 1.33E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.247E-02 }   5.366E-01 1.75E+03 4.10E+00 XA 

Am-241   I   4.2282E-02                                      1.58E+05             
59.54 4.228E-02 &(  1.437E-01 2.10E+02 3.59E+01 G  

Bi-212   N   5.5896E-01                                      5.12E+12             
727.33 5.590E-01 *(  3.246E-01 4.08E+01 6.65E+00 G  
785.37 5.541E-02 %   1.923E+00 2.11E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.372E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.4519E-01                                      5.84E+05             
609.31 5.523E-01  (P 5.052E-02 9.74E+00 4.55E+01 G  

1120.29 9.544E-01 + P 1.368E-01 1.65E+01 1.49E+01 G  
1764.49 5.241E-01 ?(P 1.533E-01 2.13E+01 1.53E+01 G  

Co-60    T   4.3409E-03                                      1.93E+03             
1332.49 4.341E-03 ?(  1.929E-02 2.80E+02 1.00E+02 G  
1173.23-4.764E-03 +   2.134E-02 2.80E+02 9.98E+01 G  

Cs-137   I   7.6325E-03                                      1.10E+04             
661.66 7.633E-03 ?(  1.987E-02 1.65E+02 8.50E+01 G  

Eu-152   I   3.1444E-02                                      4.94E+03             
344.28 3.414E-02 ?(  5.971E-02 1.11E+02 2.66E+01 G  
121.78 2.916E-02 ?(  6.011E-02 1.28E+02 2.84E+01 G  
778.90-5.994E-02 +   1.501E-01 1.59E+02 1.30E+01 G  
964.08-1.623E-01 &   2.496E-01 9.76E+01 1.45E+01 G  

1112.08 0.000E+00 -   2.120E-01 1.00E+03 1.34E+01 G  
1408.01 3.111E-02 &(  9.905E-02 2.03E+02 2.09E+01 G  

Eu-154   I   2.0639E-02                                      3.14E+03             
873.18 5.075E-03 %(  1.810E-01 2.17E+03 1.22E+01 G  
123.07 2.533E-02 ?(  3.919E-02 9.74E+01 4.04E+01 G  

1274.43 0.000E+00 -   9.876E-02 1.00E+03 3.49E+01 G  
723.30-4.641E-02 +   1.341E-01 1.80E+02 2.00E+01 G  

1004.72-5.088E-02 +   1.333E-01 1.66E+02 1.79E+01 G  
996.25-1.248E-01 +   2.189E-01 1.13E+02 1.05E+01 G  

K-40     N   9.3477E+00                                      4.57E+11             
1460.82 9.348E+00  (P 3.437E-01 5.51E+00 1.06E+01 G  

Pa-234   N   3.9271E-02                                      1.63E+12             
131.30 0.000E+00 ?(  1.086E-01 1.00E+03 1.82E+01 G  
569.50 1.246E-01 ?(  2.028E-01 1.04E+02 9.30E+00 G  
946.00 0.000E+00 -   3.061E-01 1.00E+03 1.35E+01 G  
880.52-9.538E-02 +   2.085E-01 1.39E+02 1.05E+01 G  
883.24 3.115E-02 ?(  1.893E-01 3.77E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 13:49:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.3769E-01                                      5.12E+12             
238.63 7.302E-01  (P 4.609E-02 6.36E+00 4.36E+01 G  
300.09 8.401E-01  (P 4.568E-01 3.78E+01 3.18E+00 G  

Pb-214   N   7.6657E-01                                      5.84E+05             
351.93 7.757E-01  (P 4.805E-02 7.32E+00 3.56E+01 G  
295.22 6.500E-01 - P 1.009E-01 1.36E+01 1.84E+01 G  
242.00 7.217E-01 *(P 2.706E-01 2.80E+01 7.27E+00 G  

Ra-226   N   9.5607E-01                                      5.84E+05             
186.21 9.561E-01  (  5.243E-01 3.62E+01 3.56E+00 G  

Th-234   N   8.5223E-01                                      1.63E+12             
63.30 9.050E-01 ?(  1.233E+00 8.57E+01 3.75E+00 G  
92.59 8.067E-01  (  5.644E-01 4.52E+01 4.34E+00 G  

Tl-208   N   2.8101E-01                                      5.12E+12             
583.19 2.810E-01  (  1.957E-02 9.13E+00 8.50E+01 G  
277.37 8.765E-02 -   2.420E-01 1.72E+02 6.60E+00 G  
860.53 4.034E-01 +   1.026E-01 2.75E+01 1.24E+01 G  

U-235    N   5.1377E-02                                      2.57E+11             
143.77-7.383E-02 &(  1.826E-01 1.53E+02 1.09E+01 G  
205.32 1.616E-04 %   3.088E-01 1.16E+05 5.02E+00 G  
163.36 1.902E-01 ?(  3.139E-01 1.03E+02 5.08E+00 G  
185.72 6.303E-02  (  2.694E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 5.138E-02 }   3.819E-01 3.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49       107.         7.     0.003   419.25   4.228E-02   
Th-234      63.34       129.        19.     0.007   171.44   9.050E-01   
Th-234      92.86       163.        42.     0.016    90.30   8.067E-01   
Eu-152     121.77       117.        12.     0.005   256.67   2.916E-02   
Eu-154     122.57       101.        15.     0.006   194.75   2.533E-02   
Ra-226     185.97       140.        50.     0.019    72.31   9.561E-01   
Eu-152     343.24        52.        10.     0.004   221.92   3.414E-02   
Pa-234     570.11        37.         9.     0.003   208.89   1.246E-01   
Cs-137     661.21        24.         4.     0.002   330.15   7.633E-03   
Eu-154     723.49        54.        -6.    -0.002   360.23  -4.641E-02   
Bi-212     727.20        35.        24.     0.009    81.60   5.590E-01   
Eu-152     778.45        26.        -5.    -0.002   317.78  -5.994E-02   
Pa-234     880.10        28.        -6.    -0.002   278.49  -9.538E-02   
Pa-234     882.69        19.         2.     0.001   753.67   3.115E-02   
Eu-152     966.39        66.       -12.    -0.005   195.29  -1.623E-01   
Eu-154     995.30        25.        -7.    -0.002   226.55  -1.248E-01   
Eu-154    1004.68        27.        -5.    -0.002   331.42  -5.088E-02   
Co-60     1176.35        17.        -2.    -0.001   560.81  -4.764E-03   
Co-60     1332.55        11.         2.     0.001   559.96   4.341E-03   
Eu-152    1408.18        12.         3.     0.001   406.27   3.111E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.0851E-01    9.0851E-01   1.5462E-01    1.6805E-01  6.438E-02
Am-241 #A    4.2275E-02    4.2282E-02   1.7727E-01    1.7729E-01  1.437E-01
Bi-212 #     5.5896E-01    5.5896E-01   4.5611E-01    4.5701E-01  3.246E-01
Bi-214       5.4516E-01    5.4519E-01   1.1083E-01    1.1357E-01  5.052E-02
Co-60  #A    4.2789E-03    4.3409E-03   2.4307E-02    2.4308E-02  1.929E-02
Cs-137 #A    7.6133E-03    7.6325E-03   2.5198E-02    2.5201E-02  1.987E-02
Eu-152 #A    3.1268E-02    3.1444E-02   5.5480E-02    5.5509E-02  5.971E-02
Eu-154 #A    2.0458E-02    2.0639E-02   4.0195E-02    4.0210E-02  1.810E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_004.An1               

K-40         9.3477E+00    9.3477E+00   1.0827E+00    1.1802E+00  3.437E-01
Pa-234 #A    3.9271E-02    3.9271E-02   8.2033E-02    8.2614E-02  1.086E-01
Pb-212       7.3769E-01    7.3769E-01   9.5117E-02    1.1300E-01  4.609E-02
Pb-214       7.6653E-01    7.6657E-01   1.1446E-01    1.2215E-01  4.805E-02
Ra-226 #     9.5603E-01    9.5607E-01   6.9133E-01    6.9437E-01  5.243E-01
Th-234 #A    8.5223E-01    8.5223E-01   7.6959E-01    7.7381E-01  1.233E+00
Tl-208       2.8101E-01    2.8101E-01   5.1298E-02    5.4411E-02  1.957E-02
U-235   A    5.1377E-02    5.1377E-02   3.1878E-02    3.2048E-02  1.826E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.259E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.2586658E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Received:        03/07/13                      
Lab ID:          243841-002                    Prepared:        03/12/13 09:50                
Matrix:          Soil                          Analyzed:        04/15/13 15:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0667 U         0.172          0.138             0.9    
Bismuth-212                          0.437            0.437          0.281                    
Bismuth-214                          0.605            0.108          0.0453                   
Cesium-137                           0.000544 U       0.0275         0.0226            0.07   
Cobalt-60                            0.00423 U        0.0169         0.0253            0.03   
Europium-152                         0.0372 U         0.0559         0.0440            0.1    
Europium-154                         0.0322 U         0.0539         0.165             0.2    
Lead-212                             0.616            0.0851         0.0419                   
Lead-214                             0.656            0.111          0.0482                   
Potassium-40                        11.9              1.08           0.257                    
Protactinium-234                    -0.00616 U        0.0168         0.0914                   
Radium-226 (By Bismuth-214)          0.605            0.108          0.0453            0.2    
Thallium-208                         0.207            0.0408         0.0150                   
Thorium-232 (By Actinium-228)        0.672            0.134          0.0718            0.9    
Thorium-234                          0.675 U          0.584          1.20                     
Uranium-235                          0.166            0.184          0.135             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243841-002                   Client ID : 12-PCT-312-040        

Seqnum : 1513151688009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_009                                Batch         : 196194                       Time      : 15-APR-2013 15:00     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0667            0.138       0.9       .17214           .17221           -0.014      u        

Bismuth-212                         0.437             0.281                 .43682           .43739           0.035       u        

Bismuth-214                         0.605             0.0453                .10792           .11137           0.018       u        

Cesium-137                          0.000544          0.0226      0.07      .027485          .027485          0.0052      u        

Cobalt-60                           0.00423           0.0253      0.03      .016884          .016885          0.00072     u        

Europium-152                        0.0372            0.0440      0.1       .055867          .055908          0.0086      u        

Europium-154                        0.0322            0.165       0.2       .053876          .053902          0           u        

Lead-212                            0.616             0.0419                .08511           .099188          0.0071      u        

Lead-214                            0.656             0.0482                .11076           .11662           0.0063      u        

Potassium-40                        11.9              0.257                 1.081            1.2348           0.30        u        

Protactinium-234                    -0.00616          0.0914                .016767          .016837          0.028       u        

Radium-226 (By Bismuth-214)         0.605             0.0453      0.2       .10792           .11137           0.018       u        

Thallium-208                        0.207             0.0150                .040785          .042922          0.011       u        

Thorium-232 (By Actinium-228)       0.672             0.0718      0.9       .13427           .14283           -0.014      u        

Thorium-234                         0.675             1.20                  .5841            .58758           0.0072      u        

Uranium-235                         0.166             0.135       0.18      .18358           .18389           0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513151688009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-040          
Sample Description: 243841-002, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:21            Live Time: 2700   sec

Acquisition Time: 4/15/2013 15:00:20        Real Time: 2702   sec
Analysis Time: 4/15/2013 15:45           Dead Time: 0.09   %

Analysis Quantity: 3.300E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.720E-01      1.343E-01      1.428E-01      7.177E-02
Am-241    #AB    6.666E-02      1.721E-01      1.722E-01      1.382E-01
Bi-212    #      4.370E-01      4.368E-01      4.374E-01      2.808E-01
Bi-214           6.051E-01      1.079E-01      1.114E-01      4.534E-02
Co-60     #AB    4.225E-03      1.688E-02      1.689E-02      2.527E-02
Cs-137    #AB    5.444E-04      2.748E-02      2.748E-02      2.259E-02
Eu-152    #AB    3.719E-02      5.587E-02      5.591E-02      4.401E-02
Eu-154    #AB    3.225E-02      5.388E-02      5.390E-02      1.646E-01
K-40      #      1.188E+01      1.081E+00      1.235E+00      2.574E-01
Pa-234    #AB   -6.164E-03      1.677E-02      1.684E-02      9.143E-02
Pb-212           6.159E-01      8.511E-02      9.919E-02      4.186E-02
Pb-214           6.561E-01      1.108E-01      1.166E-01      4.821E-02
Ra-226     AB    1.914E-01      5.968E-01      5.970E-01      4.822E-01
Th-234    #AB    6.750E-01      5.841E-01      5.876E-01      1.198E+00
Tl-208           2.072E-01      4.078E-02      4.292E-02      1.500E-02
U-235            1.661E-01      1.836E-01      1.839E-01      1.347E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.624E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 15:45:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_009.An1               

Sample description                                             
243841-002, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_009.An1

Acquisition information
Start time:                 4/15/2013 15:00:20
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3000E+02) = 

8.1900E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2065

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.27       12. 129.12   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.52       13. 136.03   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.69      117.  14.90   0.83  2.826E-02
77.16      150.  12.84   0.83  3.011E-02
89.87       39.  41.85   0.60  3.814E-02
92.53       44.  43.26   0.85  3.953E-02    92.59   4.343  7.862E-01 Th234 

93.35   5.760  5.873E-01 U235  
93.35   4.100  8.251E-01 Ac228 

92.95       39.  47.14   0.85  3.990E-02    92.59   4.343  6.954E-01 Th234 
93.35   5.760  5.194E-01 U235  
93.35   4.100  7.298E-01 Ac228 

92.95       39.  47.14   0.85  3.990E-02    92.59   4.343  6.954E-01 Th234 
93.35   5.760  5.194E-01 U235  
93.35   4.100  7.298E-01 Ac228 

121.18       20.  75.11   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.79       18.  90.25   0.54  5.013E-02   143.77  10.940    PBC<MDA U235  
164.00       14. 125.99   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
185.72       63.  25.43   0.95  4.819E-02   185.72  57.000  7.010E-02 U235  
186.21       11. 155.88   0.95  4.815E-02   186.21   3.555    PBC<MDA Ra226 
206.11       24.  58.74   0.97  4.641E-02   205.32   5.020  3.127E-01 U235  
238.38      388.   6.80   0.92  4.320E-02   238.63  43.600  6.150E-01 Pb212 
241.59       72.  23.11   0.33  4.285E-02   242.00   7.268  6.977E-01 Pb214 
277.05       35.  38.07   0.34  3.962E-02   277.37   6.600  4.060E-01 Tl208 
294.90      127.  13.42   1.03  3.816E-02   295.22  18.414  5.252E-01 Pb214 
299.85       25.  48.00   1.07  3.774E-02   300.09   3.180  6.283E-01 Pb212 
337.87      112.  15.91   0.79  3.497E-02   338.32  11.400  8.523E-01 Ac228 
351.66      265.   8.25   1.00  3.406E-02   351.93  35.600  6.476E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.03      143.   9.84   0.70  2.417E-02   583.19  85.000  2.112E-01 Tl208 
609.13      221.   8.60   1.17  2.346E-02   609.31  45.490  6.062E-01 Bi214 
727.37       18.  49.98   1.45  2.078E-02   727.33   6.650  3.878E-01 Bi212 
786.07        5. 148.31   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.63       14.  57.50   1.55  1.851E-02   860.53  12.400  1.796E-01 Tl208 
880.83        3. 218.17   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.14      106.  13.08   0.55  1.779E-02   911.20  26.200  6.873E-01 Ac228 
967.89        3. 276.69   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.90       49.  21.27   1.62  1.704E-02   968.96  15.900  5.485E-01 Ac228 

1120.41       40.  23.21   1.71  1.535E-02  1120.29  14.910  5.308E-01 Bi214 
1173.33        4. 199.81   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1272.04        7.  83.54   1.79  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.28        7.  78.64   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.55      537.   4.39   1.77  1.254E-02  1460.82  10.550  1.187E+01 K40   
1764.26       36.  15.62   0.90  1.069E-02  1764.49  15.310  6.740E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.33    74.67       133.        78. 2.757E+03   48.54   0.786  -       M
308.21    77.15       180.       109. 3.620E+03   43.38   0.418  -      sM
359.06    89.87       109.        39. 1.025E+03   81.99   0.603  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.79    59.27       114.        12.     0.004   258.23   0.813s
Th-234    253.76    63.52       141.        13.     0.005   272.06   0.818s
Th-234    369.67    92.53       163.        44.     0.016    86.53   0.850s
U-235     372.97    93.35       152.        39.     0.015    94.28   0.851D
Ac-228    372.97    93.35       152.        39.     0.015    94.28   0.851D
Eu-152    484.15   121.18       100.        20.     0.007   150.22   0.883s
Eu-154    487.95   122.12        94.        -2.    -0.001  1607.21   0.884 
Pa-234    520.01   130.15       136.       -10.    -0.004   324.86   0.893s
U-235     574.53   143.79       109.        18.     0.007   180.49   0.543s

58 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 15:45:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     655.31   164.00       147.        14.     0.005   251.99   0.928s
U-235     742.10   185.72       110.        63.     0.024    50.86   0.952D
Ra-226    744.06   186.21       136.        11.     0.004   311.76   0.953D
U-235     823.58   206.11        88.        24.     0.009   117.48   0.973 
Pb-212    952.57   238.38       124.       382.     0.141    13.61   0.918 
Pb-214    965.42   241.59        93.        72.     0.027    46.22   0.334s
Tl-208   1107.14   277.05        57.        35.     0.013    76.13   0.340s
Pb-214   1178.50   294.90        67.       122.     0.045    26.85   1.028 
Pb-212   1198.28   299.85        68.        25.     0.009    96.00   1.071s
Ac-228   1350.58   337.95        64.       106.     0.039    33.18   0.780s
Eu-152   1365.75   341.74        32.        -2.    -0.001   857.79   1.114s
Pb-214   1405.37   351.66        68.       259.     0.096    16.50   0.997 
Tl-208   2330.52   583.03        19.       143.     0.053    19.69   0.695s
Bi-214   2434.89   609.13        47.       213.     0.079    17.20   1.169s
Eu-154   2888.97   722.65        38.        -4.    -0.002   424.55   1.447s
Bi-212   2907.84   727.37        30.        18.     0.007    99.95   1.450 
Eu-152   3116.71   779.58        28.        -4.    -0.002   362.70   1.489s
Bi-212   3142.64   786.07        28.         5.     0.002   296.63   1.494s
Tl-208   3440.95   860.63        24.        14.     0.005   115.00   1.548s
Pa-234   3521.76   880.83        17.         3.     0.001   436.34   1.562s
Pa-234   3529.76   882.83        21.        -3.    -0.001   406.93   1.564s
Ac-228   3643.06   911.14        22.       106.     0.039    26.16   0.554s
Pa-234   3797.95   949.85        20.        -1.     0.000  1172.45   1.606s
Eu-152   3870.14   967.89        39.         3.     0.001   553.38   1.618s
Ac-228   3874.20   968.90        30.        49.     0.018    42.53   1.621s
Eu-154   3980.86   995.56        20.        -1.     0.000  1186.38   1.639s
Eu-154   4018.44  1004.95        28.        -5.    -0.002   290.78   1.644s
Bi-214   4480.54  1120.41        29.        40.     0.015    46.42   1.712s
Co-60    4692.41  1173.33        25.         4.     0.001   399.61   1.741s
Eu-154   5087.57  1272.04        13.         7.     0.003   167.08   1.792s
Eu-152   5633.09  1408.28        12.         7.     0.003   157.28   1.851s
K-40     5842.44  1460.55        23.       518.     0.192     8.77   1.769s
Bi-214   7059.07  1764.26         5.        36.     0.013    31.23   0.898s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7196E-01                                      5.12E+12             
911.20 6.873E-01  (  7.177E-02 1.31E+01 2.62E+01 G  
968.96 5.485E-01 ?(  1.423E-01 2.13E+01 1.59E+01 G  
338.32 8.088E-01 *(  1.417E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 7.298E-01 &   5.334E-01 4.71E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.6661E-02                                      1.58E+05             
59.54 6.666E-02 ?(  1.382E-01 1.29E+02 3.59E+01 G  

Bi-212   N   4.3702E-01                                      5.12E+12             
727.33 3.878E-01 ?(  2.808E-01 5.00E+01 6.65E+00 G  
785.37 7.319E-01 ?(  1.710E+00 1.48E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.067E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.0506E-01                                      5.84E+05             
609.31 6.062E-01 @(P 4.534E-02 8.60E+00 4.55E+01 G  

1120.29 5.308E-01 ?(P 1.652E-01 2.32E+01 1.49E+01 G  
1764.49 6.740E-01  (P 9.285E-02 1.56E+01 1.53E+01 G  

Co-60    T   4.2251E-03                                      1.93E+03             
1332.49 8.841E-04 %(  2.527E-02 1.74E+03 1.00E+02 G  
1173.23 7.571E-03 &(  2.405E-02 2.00E+02 9.98E+01 G  

Cs-137   I   5.4443E-04                                      1.10E+04             
661.66 5.444E-04 &(  2.259E-02 2.52E+03 8.50E+01 G  

Eu-152   I   3.7190E-02                                      4.94E+03             
344.28-6.319E-03 &(  4.401E-02 4.29E+02 2.66E+01 G  
121.78 4.370E-02  (  5.159E-02 7.51E+01 2.84E+01 G  
778.90-5.068E-02 +   1.459E-01 1.81E+02 1.30E+01 G  
964.08 4.023E-02 ?(  1.797E-01 2.77E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.031E-01 1.00E+03 1.34E+01 G  
1408.01 8.169E-02 ?(  9.322E-02 7.86E+01 2.09E+01 G  

Eu-154   I   3.2246E-02                                      3.14E+03             
873.18 3.999E-04 &(  1.646E-01 2.50E+04 1.22E+01 G  
123.07-2.664E-03 +   3.511E-02 8.04E+02 4.04E+01 G  

1274.43 4.335E-02 ?(  5.311E-02 8.35E+01 3.49E+01 G  
723.30-3.086E-02 +   1.050E-01 2.12E+02 2.00E+01 G  

1004.72-5.531E-02 +   1.265E-01 1.45E+02 1.79E+01 G  
996.25-1.900E-02 +   1.832E-01 5.93E+02 1.05E+01 G  

K-40     N   1.1875E+01                                      4.57E+11             
1460.82 1.187E+01 @(P 2.574E-01 4.39E+00 1.06E+01 G  

Pa-234   N  -6.1644E-03                                      1.63E+12             
131.30-3.481E-02 ?(  9.143E-02 1.62E+02 1.82E+01 G  
569.50 1.596E-03 &   1.559E-01 5.94E+03 9.30E+00 G  
946.00-1.415E-02 +   1.349E-01 5.86E+02 1.35E+01 G  
880.52 4.349E-02 ?(  1.502E-01 2.18E+02 1.05E+01 G  
883.24-5.752E-02 +   1.857E-01 2.03E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.1594E-01                                      5.12E+12             
238.63 6.150E-01  (P 4.186E-02 6.80E+00 4.36E+01 G  
300.09 6.283E-01 &(P 4.840E-01 4.80E+01 3.18E+00 G  

Pb-214   N   6.5606E-01                                      5.84E+05             
351.93 6.476E-01  (P 4.821E-02 8.25E+00 3.56E+01 G  
295.22 5.252E-01 - P 8.266E-02 1.34E+01 1.84E+01 G  
242.00 6.977E-01  (P 2.193E-01 2.31E+01 7.27E+00 G  

Ra-226   N   1.9144E-01                                      5.84E+05             
Derived Ave Activity  

186.21 1.914E-01 }(  4.822E-01 1.56E+02 3.56E+00 G  

Th-234   N   6.7503E-01                                      1.63E+12             
63.30 5.463E-01 &(  1.198E+00 1.36E+02 3.75E+00 G  
92.59 7.862E-01 *(  5.257E-01 4.33E+01 4.34E+00 G  

Tl-208   N   2.0719E-01                                      5.12E+12             
583.19 2.112E-01  (  1.500E-02 9.84E+00 8.50E+01 G  
277.37 4.060E-01 +   2.040E-01 3.81E+01 6.60E+00 G  
860.53 1.796E-01 ?(  1.500E-01 5.75E+01 1.24E+01 G  

U-235    N   1.6614E-01                                      2.57E+11             
143.77 9.845E-02  (  1.347E-01 9.02E+01 1.09E+01 G  
205.32 3.127E-01  (  2.838E-01 5.87E+01 5.02E+00 G  
163.36 1.671E-01 ?(  3.390E-01 1.26E+02 5.08E+00 G  
185.72 7.010E-02 }   2.699E-02 2.54E+01 5.70E+01 G  

Energy duplication    
93.35 5.194E-01     3.796E-01 4.71E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.52       141.        13.     0.005   272.06   5.463E-01   
Th-234      92.53       163.        44.     0.016    86.53   7.862E-01   
Eu-152     121.18       100.        20.     0.007   150.22   4.370E-02   
Eu-154     122.12        94.        -2.    -0.001  1607.21  -2.664E-03   
Pa-234     130.15       136.       -10.    -0.004   324.86  -3.481E-02   
Eu-152     341.74        32.        -2.    -0.001   857.79  -6.319E-03   
Eu-154     722.65        38.        -4.    -0.002   424.55  -3.086E-02   
Bi-212     727.37        30.        18.     0.007    99.95   3.878E-01   
Eu-152     779.58        28.        -4.    -0.002   362.70  -5.068E-02   
Bi-212     786.07        28.         5.     0.002   296.63   7.319E-01   
Pa-234     880.83        17.         3.     0.001   436.34   4.349E-02   
Pa-234     882.83        21.        -3.    -0.001   406.93  -5.752E-02   
Pa-234     949.85        20.        -1.     0.000  1172.45  -1.415E-02   
Eu-152     967.89        39.         3.     0.001   553.38   4.023E-02   
Eu-154     995.56        20.        -1.     0.000  1186.38  -1.900E-02   
Eu-154    1004.95        28.        -5.    -0.002   290.78  -5.531E-02   
Co-60     1173.33        25.         4.     0.001   399.61   7.571E-03   
Eu-154    1272.04        13.         7.     0.003   167.08   4.335E-02   
Eu-152    1408.28        12.         7.     0.003   157.28   8.169E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7196E-01    6.7196E-01   1.3427E-01    1.4283E-01  7.177E-02
Am-241 #A    6.6650E-02    6.6661E-02   1.7214E-01    1.7221E-01  1.382E-01
Bi-212 #     4.3702E-01    4.3702E-01   4.3682E-01    4.3739E-01  2.808E-01
Bi-214       6.0503E-01    6.0506E-01   1.0792E-01    1.1137E-01  4.534E-02
Co-60  #A    4.1661E-03    4.2251E-03   1.6884E-02    1.6885E-02  2.527E-02
Cs-137 #A    5.4309E-04    5.4443E-04   2.7485E-02    2.7485E-02  2.259E-02
Eu-152 #A    3.6986E-02    3.7190E-02   5.5867E-02    5.5908E-02  4.401E-02
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Eu-154 #A    3.1969E-02    3.2246E-02   5.3876E-02    5.3902E-02  1.646E-01
K-40   #     1.1875E+01    1.1875E+01   1.0810E+00    1.2348E+00  2.574E-01
Pa-234 #A   -6.1644E-03   -6.1644E-03   1.6767E-02    1.6837E-02  9.143E-02
Pb-212       6.1594E-01    6.1594E-01   8.5110E-02    9.9188E-02  4.186E-02
Pb-214       6.5603E-01    6.5606E-01   1.1076E-01    1.1662E-01  4.821E-02
Ra-226  A    1.9143E-01    1.9144E-01   5.9681E-01    5.9695E-01  4.822E-01
Th-234 #A    6.7503E-01    6.7503E-01   5.8410E-01    5.8758E-01  1.198E+00
Tl-208       2.0719E-01    2.0719E-01   4.0785E-02    4.2922E-02  1.500E-02
U-235   C    1.6614E-01    1.6614E-01   1.8358E-01    1.8389E-01  1.347E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.2 to  2035.0 keV)     1.463E+01  pCi/g         
Total Decayed Activity (  205.2 to  2035.0 keV) 1.4630907E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-041                Received:        03/07/13                      
Lab ID:          243841-003                    Prepared:        03/12/13 09:57                
Matrix:          Soil                          Analyzed:        04/16/13 08:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:28                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.106            0.131          0.0999            0.9     
Bismuth-212                          0.566            0.356          0.228                     
Bismuth-214                          0.591            0.0962         0.0356                    
Cesium-137                          -0.0117 U         0.0288         0.0226            0.07    
Cobalt-60                            0.0000606 U      0.000276       0.0203            0.03    
Europium-152                         0.0369 U         0.0603         0.0572            0.1     
Europium-154                         0.0203 U         0.0265         0.157             0.2     
Lead-212                             0.582            0.0821         0.0415                    
Lead-214                             0.682            0.107          0.0429                    
Potassium-40                         8.30             0.945          0.281                     
Protactinium-234                     0.0229 U         0.0323         0.101                     
Radium-226 (By Bismuth-214)          0.591            0.0962         0.0356            0.2     
Thallium-208                         0.210            0.0497         0.0221                    
Thorium-232 (By Actinium-228)        0.646            0.135          0.0398            0.9     
Thorium-234                          0.611 U          0.609          1.12                      
Uranium-235                          0.0876 U         0.0430         0.139             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243841-003                   Client ID : 12-PCT-312-041        

Seqnum : 1513153073003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130416_003                                Batch         : 196194                       Time      : 16-APR-2013 08:43     

Cal    : 16-APR-2013 07:24:11,09-JAN-2013 12:22:14     Caldate       : 16-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328 g                        Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.106             0.0999      0.9       .13075           .13098           -0.014      u        

Bismuth-212                         0.566             0.228                 .35555           .35673           0.035       u        

Bismuth-214                         0.591             0.0356                .096192          .099872          0.018       u        

Cesium-137                          -0.0117           0.0226      0.07      .028825          .02883           0.0052      u        

Cobalt-60                           0.0000606         0.0203      0.03      .0002764         .00027642        0.00072     u        

Europium-152                        0.0369            0.0572      0.1       .060253          .060291          0.0086      u        

Europium-154                        0.0203            0.157       0.2       .026538          .026559          0           u        

Lead-212                            0.582             0.0415                .08207           .095162          0.0071      u        

Lead-214                            0.682             0.0429                .10687           .11341           0.0063      u        

Potassium-40                        8.30              0.281                 .94458           1.0325           0.30        u        

Protactinium-234                    0.0229            0.101                 .032343          .032839          0.028       u        

Radium-226 (By Bismuth-214)         0.591             0.0356      0.2       .096192          .099872          0.018       u        

Thallium-208                        0.210             0.0221                .049723          .051535          0.011       u        

Thorium-232 (By Actinium-228)       0.646             0.0398      0.9       .13503           .1429            -0.014      u        

Thorium-234                         0.611             1.12                  .60863           .61137           0.0072      u        

Uranium-235                         0.0876            0.139       0.18      .042966          .043333          0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513153073003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-041          
Sample Description: 243841-003, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130416_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:28            Live Time: 2700   sec

Acquisition Time: 4/16/2013 08:43:07        Real Time: 2703   sec
Analysis Time: 4/16/2013 09:28           Dead Time: 0.11   %

Analysis Quantity: 3.280E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.456E-01      1.350E-01      1.429E-01      3.979E-02
Am-241    #      1.063E-01      1.307E-01      1.310E-01      9.993E-02
Bi-212    #      5.663E-01      3.556E-01      3.567E-01      2.277E-01
Bi-214           5.907E-01      9.619E-02      9.987E-02      3.560E-02
Co-60     #AB    6.056E-05      2.764E-04      2.764E-04      2.033E-02
Cs-137    #AB   -1.170E-02      2.883E-02      2.883E-02      2.263E-02
Eu-152    #AB    3.694E-02      6.025E-02      6.029E-02      5.717E-02
Eu-154    #AB    2.033E-02      2.654E-02      2.656E-02      1.572E-01
K-40             8.297E+00      9.446E-01      1.033E+00      2.814E-01
Pa-234     AB    2.285E-02      3.234E-02      3.284E-02      1.012E-01
Pb-212           5.825E-01      8.207E-02      9.516E-02      4.150E-02
Pb-214           6.818E-01      1.069E-01      1.134E-01      4.289E-02
Ra-226           1.230E+00      6.220E-01      6.276E-01      4.113E-01
Th-234    #AB    6.108E-01      6.086E-01      6.114E-01      1.122E+00
Tl-208           2.098E-01      4.972E-02      5.153E-02      2.212E-02
U-235     #AB    8.761E-02      4.297E-02      4.333E-02      1.392E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.369E+01

Analyst: Andrew Alexander
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Sample description                                             
243841-003, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416_003.An1

Acquisition information
Start time:                 4/16/2013 08:43:07
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2800E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2800E+02) = 

8.2399E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1280

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.06       19.  61.47   0.79  1.520E-02    59.54  35.920  1.063E-01 Am241 
63.64       14. 118.33   0.80  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.913E-01 Th234 
74.77       83.  22.39   0.81  2.831E-02
77.28      137.  13.37   0.81  3.019E-02
87.29       70.  22.34   0.83  3.671E-02
90.06       38.  38.85   0.83  3.823E-02
93.11       37.  46.45   0.83  3.990E-02    92.59   4.343  6.616E-01 Th234 

93.35   4.100  6.943E-01 Ac228 
93.35   5.760  4.942E-01 U235  
92.59   4.343  6.616E-01 Th234 
93.35   5.760  4.942E-01 U235  

93.11       48.  35.78   0.35  3.990E-02    92.59   4.343  8.551E-01 Th234 
93.35   4.100  8.974E-01 Ac228 
93.35   5.760  6.387E-01 U235  

93.13       35.  49.82   0.83  3.953E-02    92.59   4.343  6.276E-01 Th234 
93.35   4.100  6.586E-01 Ac228 
93.35   5.760  4.688E-01 U235  

122.97       17.  81.55   0.87  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.738E-02 Eu154 

123.01       22.  65.27   0.87  4.864E-02   121.78  28.410  4.948E-02 Eu152 
123.07  40.400  3.477E-02 Eu154 

143.37       17.  92.93   0.89  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  9.421E-02 U235  

162.33       13. 102.11   0.92  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.631E-01 U235  

186.14       69.  25.28   0.77  4.815E-02   185.72  57.000  7.666E-02 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
186.21   3.555  1.230E+00 Ra226 
185.72  57.000  7.666E-02 U235  

205.39        8. 165.27   0.96  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.101E-01 U235  

238.61      365.   6.93   0.91  4.318E-02   238.63  43.600  5.825E-01 Pb212 
241.67       74.  21.90   1.18  4.285E-02   242.00   7.268  7.206E-01 Pb214 
277.85       26.  41.37   1.09  3.962E-02   277.37   6.600  3.034E-01 Tl208 
295.06      128.  13.53   0.60  3.815E-02   295.22  18.414  5.336E-01 Pb214 
300.08       30.  40.38   1.07  3.774E-02   300.09   3.180  7.600E-01 Pb212 
338.04       75.  17.98   1.11  3.494E-02   338.32  11.400  5.762E-01 Ac228 
351.83      274.   7.67   1.03  3.404E-02   351.93  35.600  6.739E-01 Pb214 
569.90        7. 107.76   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.24      141.  11.85   1.23  2.416E-02   583.19  85.000  2.098E-01 Tl208 
609.34      214.   7.84   1.11  2.345E-02   609.31  45.490  5.907E-01 Bi214 
727.53       46.  20.25   0.57  2.078E-02   727.33   6.650  1.016E+00 Bi212 
860.58       49.  17.22   0.39  1.851E-02   860.53  12.400  6.542E-01 Tl208 
880.42        4. 153.61   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.20      103.  10.68   1.23  1.779E-02   911.20  26.200  6.758E-01 Ac228 
946.08        4. 184.86   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.52        6. 178.01   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.89       37.  29.63   1.62  1.704E-02   968.96  15.900  4.143E-01 Ac228 

1110.94        4. 142.29   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.89       18.  41.57   1.71  1.535E-02  1120.29  14.910  2.406E-01 Bi214 
1172.24        2. 320.09   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.75      379.   5.40   1.49  1.254E-02  1460.82  10.550  8.297E+00 K40   
1763.80       19.  28.88   1.88  1.069E-02  1764.49  15.310  3.453E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.74       145.        78. 2.748E+03   51.24   0.757  -        
308.79    77.25       114.       116. 3.830E+03   32.64   0.417  -      s 
348.85    87.28       100.        74. 2.027E+03   46.05   0.887  -        
359.92    90.05        86.        36. 9.469E+02   79.64   0.623  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.09    58.06        59.        19.     0.007   122.95   0.791s
Th-234    254.41    63.64       122.        14.     0.005   236.66   0.796s
Th-234    372.24    93.13       137.        35.     0.013    99.65   0.832s
Ac-228    373.12    93.35       108.        48.     0.018    71.57   0.350D
U-235     373.12    93.35       131.        37.     0.014    92.90   0.833D
Eu-152    491.46   122.97        93.        17.     0.006   163.09   0.867s
Eu-154    491.64   123.01        94.        22.     0.008   130.54   0.869s
Pa-234    524.68   131.28       165.       -18.    -0.007   207.39   0.878s
U-235     572.97   143.37       115.        17.     0.006   185.87   0.893s
U-235     648.75   162.33        88.        13.     0.005   204.23   0.916s
U-235     743.91   186.14       112.        70.     0.026    49.04   0.942 
Ra-226    743.88   186.14        98.        69.     0.026    50.55   0.774 
U-235     820.84   205.39        92.         8.     0.003   330.54   0.964s
Pb-212    953.60   238.61       121.       359.     0.133    13.86   0.906 
Pb-214    965.84   241.67        89.        74.     0.027    43.79   1.180 
Tl-208   1110.44   277.85        39.        26.     0.010    82.74   1.087 
Pb-214   1179.21   295.06        66.       123.     0.045    27.07   0.596s
Pb-212   1199.27   300.08        65.        30.     0.011    80.75   1.068s
Ac-228   1351.00   338.04        47.        75.     0.028    35.96   1.109 
Pb-214   1406.14   351.83        53.       268.     0.099    15.33   1.028 
Pa-234   2278.02   569.90        27.         7.     0.003   215.52   1.330 
Tl-208   2331.36   583.24        41.       141.     0.052    23.70   1.227 
Bi-214   2435.74   609.34        29.       206.     0.076    15.69   1.108 
Cs-137   2651.05   663.18        36.        -7.    -0.003   246.27   1.408s
Bi-212   2908.20   727.47        20.        26.     0.009    62.79   1.460s
Tl-208   3440.67   860.58         6.        49.     0.018    34.45   0.386s
Eu-154   3487.33   872.24        24.        -2.    -0.001   705.52   1.564s
Pa-234   3520.06   880.42        20.         4.     0.002   307.22   1.569s
Ac-228   3643.22   911.20         7.       103.     0.038    21.37   1.230 
Pa-234   3782.78   946.08        21.         4.     0.001   369.71   1.611 
Eu-152   3856.55   964.52        53.         6.     0.002   356.03   1.622s
Ac-228   3874.07   968.89        41.        37.     0.014    59.27   1.625s
Eu-154   3976.62   994.52        22.        -2.    -0.001   618.76   1.641s
Eu-154   4016.79  1004.56        19.        -1.     0.000  1240.65   1.646s
Eu-152   4442.56  1110.94        15.         4.     0.002   284.58   1.703s
Bi-214   4482.36  1120.89        27.        18.     0.007    83.15   1.707s
Co-60    4687.92  1172.24        18.         2.     0.001   640.18   1.732s
Co-60    5322.66  1330.79        14.        -2.    -0.001   650.67   1.795s
K-40     5843.08  1460.75        27.       360.     0.133    10.80   1.489 
Bi-214   7057.06  1763.80        15.        19.     0.007    57.75   1.877s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4560E-01                                      5.12E+12             
911.20 6.758E-01  (  3.979E-02 1.07E+01 2.62E+01 G  
968.96 4.143E-01 -   1.681E-01 2.96E+01 1.59E+01 G  
338.32 5.762E-01  (  1.221E-01 1.80E+01 1.14E+01 G  

Energy duplication    
93.35 8.974E-01 +   4.515E-01 3.58E+01 4.10E+00 XA 

Am-241   I   1.0634E-01                                      1.58E+05             
59.54 1.063E-01 &(  9.993E-02 6.15E+01 3.59E+01 G  

Bi-212   N   5.6628E-01                                      5.12E+12             
727.33 5.663E-01 ?(  2.277E-01 3.14E+01 6.65E+00 G  
785.37 7.844E-02 %   1.607E+00 1.25E+03 1.11E+00 G  

1620.74 0.000E+00 &   1.746E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.9072E-01                                      5.84E+05             
609.31 5.907E-01  (P 3.560E-02 7.84E+00 4.55E+01 G  

1120.29 2.406E-01 - P 1.605E-01 4.16E+01 1.49E+01 G  
1764.49 3.453E-01 - P 1.704E-01 2.89E+01 1.53E+01 G  

Co-60    T   6.0562E-05                                      1.93E+03             
1332.49-3.904E-03 ?(  2.033E-02 3.25E+02 1.00E+02 G  
1173.23 4.030E-03 ?(  2.071E-02 3.20E+02 9.98E+01 G  

Cs-137   I  -1.1704E-02                                      1.10E+04             
661.66-1.170E-02 ?(  2.263E-02 1.23E+02 8.50E+01 G  

Eu-152   I   3.6944E-02                                      4.94E+03             
344.28 2.806E-03 &(  5.717E-02 1.24E+03 2.66E+01 G  
121.78 3.897E-02 &(  5.005E-02 8.15E+01 2.84E+01 G  
778.90 3.315E-03 %   1.608E-01 2.95E+03 1.30E+01 G  
964.08 7.386E-02 ?(  2.108E-01 1.78E+02 1.45E+01 G  

1112.08 6.043E-02 ?(  1.328E-01 1.42E+02 1.34E+01 G  
1408.01-3.237E-03 %   1.170E-01 2.20E+03 2.09E+01 G  

Eu-154   I   2.0329E-02                                      3.14E+03             
873.18-2.761E-02 ?(  1.572E-01 3.53E+02 1.22E+01 G  
123.07 3.477E-02 ?(  3.536E-02 6.53E+01 4.04E+01 G  

1274.43 2.256E-03 &   6.108E-02 1.65E+03 3.49E+01 G  
723.30 3.145E-03 %   7.275E-02 1.41E+03 2.00E+01 G  

1004.72-1.037E-02 +   1.046E-01 6.20E+02 1.79E+01 G  
996.25-3.886E-02 +   1.933E-01 3.09E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.2970E+00                                      4.57E+11             
1460.82 8.297E+00  (P 2.814E-01 5.40E+00 1.06E+01 G  

Pa-234   N   2.2851E-02                                      1.63E+12             
131.30-6.082E-02 ?(  1.012E-01 1.04E+02 1.82E+01 G  
569.50 9.732E-02  (  1.622E-01 1.08E+02 9.30E+00 G  
946.00 4.798E-02  (  1.402E-01 1.85E+02 1.35E+01 G  
880.52 6.960E-02 ?(  1.674E-01 1.54E+02 1.05E+01 G  
883.24 2.079E-03 %   1.971E-01 5.76E+03 9.70E+00 G  

Pb-212   N   5.8247E-01                                      5.12E+12             
238.63 5.825E-01  (P 4.150E-02 6.93E+00 4.36E+01 G  
300.09 7.600E-01 + P 4.792E-01 4.04E+01 3.18E+00 G  

Pb-214   N   6.8184E-01                                      5.84E+05             
351.93 6.739E-01  (P 4.289E-02 7.67E+00 3.56E+01 G  
295.22 5.336E-01 - P 8.242E-02 1.35E+01 1.84E+01 G  
242.00 7.206E-01  (P 2.159E-01 2.19E+01 7.27E+00 G  

Ra-226   N   1.2303E+00                                      5.84E+05             
186.21 1.230E+00  (  4.113E-01 2.53E+01 3.56E+00 G  

Th-234   N   6.1078E-01                                      1.63E+12             
63.30 5.913E-01 ?(  1.122E+00 1.18E+02 3.75E+00 G  
92.59 6.276E-01  (  4.849E-01 4.98E+01 4.34E+00 G  

Tl-208   N   2.0982E-01                                      5.12E+12             
583.19 2.098E-01  (  2.212E-02 1.18E+01 8.50E+01 G  
277.37 3.034E-01 +   1.698E-01 4.14E+01 6.60E+00 G  
860.53 6.542E-01 +   7.461E-02 1.72E+01 1.24E+01 G  

U-235    N   8.7612E-02                                      2.57E+11             
143.77 9.421E-02  (  1.392E-01 9.29E+01 1.09E+01 G  
205.32 1.101E-01 &(  2.933E-01 1.65E+02 5.02E+00 G  
163.36 1.631E-01 &(  2.644E-01 1.02E+02 5.08E+00 G  
185.72 7.764E-02  (  2.738E-02 2.45E+01 5.70E+01 G  

Energy duplication    
93.35 4.942E-01     3.539E-01 4.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.06        59.        19.     0.007   122.95   1.063E-01   
Th-234      63.64       122.        14.     0.005   236.66   5.913E-01   
Th-234      93.13       137.        35.     0.013    99.65   6.276E-01   
U-235       93.35       131.        37.     0.014    92.90   4.942E-01   
Eu-152     122.97        93.        17.     0.006   163.09   3.897E-02   
Eu-154     123.01        94.        22.     0.008   130.54   3.477E-02   
U-235      143.37       115.        17.     0.006   185.87   9.421E-02   
U-235      162.33        88.        13.     0.005   204.23   1.631E-01   
U-235      186.14       112.        70.     0.026    49.04   7.764E-02   
U-235      205.39        92.         8.     0.003   330.54   1.101E-01   
Cs-137     663.18        36.        -7.    -0.003   246.27  -1.170E-02   
Eu-154     872.24        24.        -2.    -0.001   705.52  -2.761E-02   
Eu-152     964.52        53.         6.     0.002   356.03   7.386E-02   
Eu-154     994.52        22.        -2.    -0.001   618.76  -3.886E-02   
Eu-154    1004.56        19.        -1.     0.000  1240.65  -1.037E-02   
Eu-152    1110.94        15.         4.     0.002   284.58   6.043E-02   
Co-60     1172.24        18.         2.     0.001   640.18   4.030E-03   
Co-60     1330.79        14.        -2.    -0.001   650.67  -3.904E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/16/2013 09:28:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130416_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4560E-01    6.4560E-01   1.3503E-01    1.4290E-01  3.979E-02
Am-241 #     1.0632E-01    1.0634E-01   1.3075E-01    1.3098E-01  9.993E-02
Bi-212 #     5.6628E-01    5.6628E-01   3.5555E-01    3.5673E-01  2.277E-01
Bi-214       5.9069E-01    5.9072E-01   9.6192E-02    9.9872E-02  3.560E-02
Co-60  #A    5.9700E-05    6.0562E-05   2.7640E-04    2.7642E-04  2.033E-02
Cs-137 #A   -1.1675E-02   -1.1704E-02   2.8825E-02    2.8830E-02  2.263E-02
Eu-152 #A    3.6738E-02    3.6944E-02   6.0253E-02    6.0291E-02  5.717E-02
Eu-154 #A    2.0152E-02    2.0329E-02   2.6538E-02    2.6559E-02  1.572E-01
K-40         8.2970E+00    8.2970E+00   9.4458E-01    1.0325E+00  2.814E-01
Pa-234  A    2.2851E-02    2.2851E-02   3.2343E-02    3.2839E-02  1.012E-01
Pb-212       5.8247E-01    5.8247E-01   8.2070E-02    9.5162E-02  4.150E-02
Pb-214       6.8180E-01    6.8184E-01   1.0687E-01    1.1341E-01  4.289E-02
Ra-226       1.2303E+00    1.2303E+00   6.2198E-01    6.2756E-01  4.113E-01
Th-234 #A    6.1078E-01    6.1078E-01   6.0863E-01    6.1137E-01  1.122E+00
Tl-208       2.0982E-01    2.0982E-01   4.9723E-02    5.1535E-02  2.212E-02
U-235  #A    8.7612E-02    8.7612E-02   4.2966E-02    4.3333E-02  1.392E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.280E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.2804032E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-042                Received:        03/07/13                      
Lab ID:          243841-004                    Prepared:        03/12/13 09:59                
Matrix:          Soil                          Analyzed:        04/15/13 16:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:35                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0223 U        0.182          0.148             0.9     
Bismuth-212                          0.630           0.473          0.293                     
Bismuth-214                          0.496           0.0956         0.0399                    
Cesium-137                          -0.00678 U       0.0304         0.0244            0.07    
Cobalt-60                            0 U             0.00486        0.00566           0.03    
Europium-152                         0.0182 U        0.0318         0.0662            0.1     
Europium-154                        -0.0235 U        0.202          0.164             0.2     
Lead-212                             0.518           0.0786         0.0385                    
Lead-214                             0.529           0.0999         0.0430                    
Potassium-40                        10.8             1.12           0.327                     
Protactinium-234                     0.0675 U        0.103          0.0941                    
Radium-226 (By Bismuth-214)          0.496           0.0956         0.0399            0.2     
Thallium-208                         0.183           0.0495         0.0221                    
Thorium-232 (By Actinium-228)        0.615           0.131          0.0250            0.9     
Thorium-234                          0.377 U         0.417          1.16                      
Uranium-235                          0.0692 U        0.0471         0.154             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243841-004                   Client ID : 12-PCT-312-042        

Seqnum : 1513151688011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_011                                Batch         : 196194                       Time      : 15-APR-2013 16:50     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310 g                        Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0223           0.148        0.9      .18151           .18151           -0.014      u        

Bismuth-212                         0.630             0.293                 .47259           .47369           0.035       u        

Bismuth-214                         0.496             0.0399                .09558           .098208          0.018       u        

Cesium-137                          -0.00678          0.0244       0.07     .030388          .030389          0.0052      u        

Cobalt-60                           0                 0.00566      0.03     .0048598         .0048598         0.00072     u        

Europium-152                        0.0182            0.0662       0.1      .031814          .031831          0.0086      u        

Europium-154                        -0.0235           0.164        0.2      .202             .202             0           u        

Lead-212                            0.518             0.0385                .078641          .089559          0.0071      u        

Lead-214                            0.529             0.0430                .099893          .10414           0.0063      u        

Potassium-40                        10.8              0.327                 1.1168           1.2426           0.30        u        

Protactinium-234                    0.0675            0.0941                .10319           .10455           0.028       u        

Radium-226 (By Bismuth-214)         0.496             0.0399       0.2      .09558           .098208          0.018       u        

Thallium-208                        0.183             0.0221                .049484          .050879          0.011       u        

Thorium-232 (By Actinium-228)       0.615             0.0250       0.9      .13117           .13854           -0.014      u        

Thorium-234                         0.377             1.16                  .41652           .41804           0.0072      u        

Uranium-235                         0.0692            0.154        0.18     .0471            .04731           0.0034      u        

u=use  

Page 1 of 1                                                                                                             1513151688011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-042          
Sample Description: 243841-004, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:35            Live Time: 2700   sec

Acquisition Time: 4/15/2013 16:50:50        Real Time: 2706   sec
Analysis Time: 4/15/2013 17:36           Dead Time: 0.22   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.155E-01      1.312E-01      1.385E-01      2.501E-02
Am-241    #AB   -2.232E-02      1.815E-01      1.815E-01      1.483E-01
Bi-212    #      6.305E-01      4.726E-01      4.737E-01      2.929E-01
Bi-214           4.964E-01      9.558E-02      9.821E-02      3.991E-02
Co-60     #AB    0.000E+00      4.860E-03      4.860E-03      5.662E-03
Cs-137    #AB   -6.776E-03      3.039E-02      3.039E-02      2.439E-02
Eu-152    #AB    1.823E-02      3.181E-02      3.183E-02      6.617E-02
Eu-154    #AB   -2.351E-02      2.020E-01      2.020E-01      1.636E-01
K-40      #      1.084E+01      1.117E+00      1.243E+00      3.268E-01
Pa-234    #AB    6.749E-02      1.032E-01      1.045E-01      9.414E-02
Pb-212           5.182E-01      7.864E-02      8.956E-02      3.852E-02
Pb-214           5.291E-01      9.989E-02      1.041E-01      4.298E-02
Ra-226    #      9.157E-01      6.146E-01      6.177E-01      4.577E-01
Th-234    #AB    3.766E-01      4.165E-01      4.180E-01      1.164E+00
Tl-208    #      1.833E-01      4.948E-02      5.088E-02      2.210E-02
U-235      AB    6.915E-02      4.710E-02      4.731E-02      1.539E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.526E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Sample description                                             
243841-004, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_011.An1

Acquisition information
Start time:                 4/15/2013 16:50:50
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1000E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1000E+02) = 

8.7184E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1697

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.29        3. 486.11   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.80       68.  23.49   0.83  2.831E-02
77.07      125.  14.25   0.83  3.001E-02
87.41       64.  25.97   0.67  3.678E-02
93.18       31.  55.07   0.85  3.990E-02    92.59   4.343  5.752E-01 Th234 

93.35   5.760  4.297E-01 U235  
93.35   4.100  6.036E-01 Ac228 

93.20       42.  37.89   0.73  3.990E-02    92.59   4.343  7.900E-01 Th234 
93.35   5.760  5.901E-01 U235  
93.35   4.100  8.290E-01 Ac228 

93.21       31.  55.30   0.85  3.953E-02    92.59   4.343  5.755E-01 Th234 
93.35   5.760  4.299E-01 U235  
93.35   4.100  6.040E-01 Ac228 

143.62       13. 129.33   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
163.36        9. 150.13   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
167.22       13.  76.56   0.33  4.953E-02
185.72       44.  34.06   1.10  4.819E-02   185.72  57.000  5.126E-02 U235  

186.21   3.555  8.226E-01 Ra226 
185.73       49.  33.56   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.157E-01 Ra226 
204.64       15.  82.40   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  
238.47      308.   7.44   0.96  4.319E-02   238.63  43.600  5.182E-01 Pb212 
241.63       52.  28.29   1.36  4.285E-02   242.00   7.268  5.354E-01 Pb214 
277.15        9. 136.17   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.06      129.  13.63   0.66  3.815E-02   295.22  18.414  5.701E-01 Pb214 
300.30       16.  64.65   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.92       55.  20.73   1.21  3.494E-02   338.32  11.400  4.459E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.68      196.   9.16   0.83  3.405E-02   351.93  35.600  5.065E-01 Pb214 
569.81        7. 121.80   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.04      117.  13.50   1.09  2.417E-02   583.19  85.000  1.833E-01 Tl208 
609.29      164.   9.19   1.56  2.345E-02   609.31  45.490  4.964E-01 Bi214 
727.31       24.  37.48   1.45  2.078E-02   727.33   6.650  5.647E-01 Bi212 
785.80        8.  88.71   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
879.10        9.  76.45   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.06       83.  11.53   1.49  1.779E-02   911.20  26.200  5.723E-01 Ac228 
968.85       58.  17.92   1.65  1.704E-02   968.96  15.900  6.866E-01 Ac228 

1114.22        3. 197.62   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.13       15.  42.62   1.71  1.535E-02  1120.29  14.910  2.142E-01 Bi214 
1407.98        5. 108.12   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      463.   4.94   1.83  1.254E-02  1460.82  10.550  1.084E+01 K40   
1620.30        3. 157.60   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       16.  26.14   1.96  1.069E-02  1764.49  15.310  3.127E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.62    74.75       104.        49. 1.731E+03   65.43   0.492  -      sM
307.69    77.02        97.       120. 4.005E+03   29.93   1.159  -      sM
349.23    87.41        94.        64. 1.751E+03   51.94   0.670  -      sM
668.15   167.22        47.        13. 2.665E+02  153.11   0.326  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.92    59.56       116.        -4.    -0.001   813.29   0.813s
Th-234    252.83    63.29       117.         3.     0.001   972.23   0.818s
Th-234    372.41    93.21       128.        31.     0.011   110.59   0.850 
U-235     372.97    93.35       127.        31.     0.011   110.14   0.851D
Ac-228    372.97    93.35        96.        42.     0.016    75.77   0.732D
Eu-154    491.85   123.10       133.       -11.    -0.004   301.29   0.884s
U-235     573.87   143.62       126.        13.     0.005   258.66   0.907s
U-235     652.75   163.36        97.         9.     0.004   300.26   0.928s
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.11   185.72        80.        44.     0.016    68.11   1.097 
Ra-226    742.13   185.73       108.        49.     0.018    67.12   0.953 
U-235     817.73   204.64        70.        15.     0.006   164.80   0.973s
Pb-212    952.94   238.47        93.       302.     0.112    14.89   0.963 
Pb-214    965.57   241.63        80.        52.     0.019    56.58   1.359s
Tl-208   1107.52   277.15        63.         9.     0.003   272.34   1.048s
Pb-214   1179.14   295.06        65.       124.     0.046    27.25   0.663s
Pb-212   1200.09   300.30        53.        16.     0.006   129.31   1.071s
Ac-228   1350.47   337.92        30.        55.     0.020    41.46   1.213 
Eu-152   1373.09   343.58        65.        -9.    -0.003   266.93   1.114s
Pb-214   1405.45   351.68        48.       190.     0.070    18.31   0.829s
Pa-234   2277.65   569.81        32.         7.     0.003   243.59   1.321s
Tl-208   2330.53   583.04        36.       117.     0.043    26.99   1.090s
Bi-214   2435.55   609.29        32.       164.     0.061    18.38   1.556 
Cs-137   2647.17   662.20        37.        -4.    -0.001   448.46   1.398s
Eu-154   2900.66   725.58        51.        -9.    -0.003   229.21   1.447s
Bi-212   2907.59   727.31        29.        24.     0.009    74.96   1.450s
Bi-212   3141.58   785.80        24.         8.     0.003   177.43   1.494 
Tl-208   3430.90   858.12        27.        -6.    -0.002   250.81   1.548s
Eu-154   3494.38   873.98        23.        -2.    -0.001   859.04   1.557s
Pa-234   3514.85   879.10        21.         9.     0.003   152.91   1.562s
Pa-234   3522.10   880.91        29.        -3.    -0.001   532.80   1.564s
Ac-228   3642.71   911.06         2.        83.     0.031    23.07   1.488s
Ac-228   3873.98   968.85        14.        58.     0.021    35.84   1.652 
Eu-154   3975.18   994.14        17.        -1.     0.000  1436.88   1.639s
Eu-154   4010.41  1002.94        27.        -4.    -0.002   376.11   1.644s
Eu-152   4455.80  1114.22        21.         3.     0.001   395.23   1.708s
Bi-214   4479.44  1120.13        20.        15.     0.006    85.23   1.713s
Co-60    4695.53  1174.11        36.        -3.    -0.001   573.65   1.741s
Eu-152   5631.90  1407.98        11.         5.     0.002   216.24   1.851s
K-40     5843.25  1460.75        33.       444.     0.164     9.87   1.832s
Bi-212   6482.31  1620.30         7.         3.     0.001   315.21   1.925s
Bi-214   7059.72  1764.42         9.        16.     0.006    52.29   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1546E-01                                      5.12E+12             
911.20 5.723E-01  (  2.501E-02 1.15E+01 2.62E+01 G  
968.96 6.866E-01  (  1.054E-01 1.79E+01 1.59E+01 G  
338.32 4.459E-01 -   1.035E-01 2.07E+01 1.14E+01 G  

Energy duplication    
93.35 8.290E-01     4.506E-01 3.79E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.2318E-02                                      1.58E+05             
59.54-2.232E-02 ?(  1.483E-01 4.07E+02 3.59E+01 G  

Bi-212   N   6.3046E-01                                      5.12E+12             
727.33 5.647E-01 ?(  2.929E-01 3.75E+01 6.65E+00 G  
785.37 1.240E+00 ?(  1.670E+00 8.87E+01 1.11E+00 G  

1620.74 4.720E-01 ?(  1.124E+00 1.58E+02 1.51E+00 G  

Bi-214   N   4.9637E-01                                      5.84E+05             
609.31 4.964E-01  (P 3.991E-02 9.19E+00 4.55E+01 G  

1120.29 2.142E-01 - P 1.478E-01 4.26E+01 1.49E+01 G  
1764.49 3.127E-01 - P 1.357E-01 2.61E+01 1.53E+01 G  

Cs-137   I  -6.7760E-03                                      1.10E+04             
661.66-6.776E-03 ?(  2.439E-02 2.24E+02 8.50E+01 G  

Eu-152   I   1.8226E-02                                      4.94E+03             
344.28-3.110E-02 &(  6.617E-02 1.33E+02 2.66E+01 G  
121.78-2.892E-03 %   5.020E-02 1.06E+03 2.84E+01 G  
778.90 6.722E-03 %   1.380E-01 1.25E+03 1.30E+01 G  
964.08 3.849E-03 %   2.192E-01 3.46E+03 1.45E+01 G  

1112.08 5.394E-02 ?(  1.690E-01 1.98E+02 1.34E+01 G  
1408.01 5.816E-02 ?(  9.396E-02 1.08E+02 2.09E+01 G  

Eu-154   I  -2.3514E-02                                      3.14E+03             
873.18-2.351E-02 ?(  1.636E-01 4.30E+02 1.22E+01 G  
123.07-1.831E-02 +   4.452E-02 1.51E+02 4.04E+01 G  

1274.43 0.000E+00 +   4.651E-02 1.00E+03 3.49E+01 G  
723.30-7.148E-02 +   1.293E-01 1.15E+02 2.00E+01 G  

1004.72-4.459E-02 +   1.333E-01 1.88E+02 1.79E+01 G  
996.25-1.535E-02 +   1.795E-01 7.18E+02 1.05E+01 G  

K-40     N   1.0839E+01                                      4.57E+11             
1460.82 1.084E+01 @(P 3.268E-01 4.94E+00 1.06E+01 G  

Pa-234   N   6.7485E-02                                      1.63E+12             
131.30 8.690E-04 &(  9.414E-02 6.58E+03 1.82E+01 G  
569.50 9.725E-02 ?(  1.853E-01 1.22E+02 9.30E+00 G  
946.00 0.000E+00 -   1.848E-01 1.00E+03 1.35E+01 G  
880.52 1.566E-01 ?(  1.781E-01 7.65E+01 1.05E+01 G  
883.24-5.402E-02 +   2.314E-01 2.66E+02 9.70E+00 G  

Pb-212   N   5.1817E-01                                      5.12E+12             
238.63 5.182E-01  (P 3.852E-02 7.44E+00 4.36E+01 G  
300.09 4.184E-01 - P 4.555E-01 6.47E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 17:36:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.2905E-01                                      5.84E+05             
351.93 5.065E-01  (P 4.298E-02 9.16E+00 3.56E+01 G  
295.22 5.701E-01  (P 8.641E-02 1.36E+01 1.84E+01 G  
242.00 5.354E-01  (P 2.166E-01 2.83E+01 7.27E+00 G  

Ra-226   N   9.1569E-01                                      5.84E+05             
186.21 9.157E-01  (  4.577E-01 3.36E+01 3.56E+00 G  

Th-234   N   3.7663E-01                                      1.63E+12             
63.30 1.463E-01 &(  1.164E+00 4.86E+02 3.75E+00 G  
92.59 5.755E-01  (  4.955E-01 5.53E+01 4.34E+00 G  

Tl-208   N   1.8333E-01                                      5.12E+12             
583.19 1.833E-01  (  2.210E-02 1.35E+01 8.50E+01 G  
277.37 1.053E-01 -   2.286E-01 1.36E+02 6.60E+00 G  
860.53-8.703E-02 -   1.703E-01 1.25E+02 1.24E+01 G  

U-235    N   6.9151E-02                                      2.57E+11             
143.77 7.401E-02 ?(  1.539E-01 1.29E+02 1.09E+01 G  
205.32 2.091E-01 ?(  2.697E-01 8.24E+01 5.02E+00 G  
163.36 1.212E-01 &(  2.926E-01 1.50E+02 5.08E+00 G  
185.72 5.126E-02  (  2.456E-02 3.41E+01 5.70E+01 G  

Energy duplication    
93.35 4.297E-01     3.682E-01 5.51E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.56       116.        -4.    -0.001   813.29  -2.232E-02   
Th-234      63.29       117.         3.     0.001   972.23   1.463E-01   
Th-234      93.21       128.        31.     0.011   110.59   5.755E-01   
Eu-154     123.10       133.       -11.    -0.004   301.29  -1.831E-02   
Ra-226     185.73       108.        49.     0.018    67.12   9.157E-01   
Eu-152     343.58        65.        -9.    -0.003   266.93  -3.110E-02   
Pa-234     569.81        32.         7.     0.003   243.59   9.725E-02   
Cs-137     662.20        37.        -4.    -0.001   448.46  -6.776E-03   
Eu-154     725.58        51.        -9.    -0.003   229.21  -7.148E-02   
Bi-212     727.31        29.        24.     0.009    74.96   5.647E-01   
Bi-212     785.80        24.         8.     0.003   177.43   1.240E+00   
Eu-154     873.98        23.        -2.    -0.001   859.04  -2.351E-02   
Pa-234     879.10        21.         9.     0.003   152.91   1.566E-01   
Pa-234     880.91        29.        -3.    -0.001   532.80  -5.402E-02   
Eu-154     994.14        17.        -1.     0.000  1436.88  -1.535E-02   
Eu-154    1002.94        27.        -4.    -0.002   376.11  -4.459E-02   
Eu-152    1114.22        21.         3.     0.001   395.23   5.394E-02   
Co-60     1174.11        36.        -3.    -0.001   573.65  -6.688E-03   
Eu-152    1407.98        11.         5.     0.002   216.24   5.816E-02   
Bi-212    1620.30         7.         3.     0.001   315.21   4.720E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1546E-01    6.1546E-01   1.3117E-01    1.3854E-01  2.501E-02
Am-241 #A   -2.2314E-02   -2.2318E-02   1.8151E-01    1.8151E-01  1.483E-01
Bi-212 #     6.3046E-01    6.3046E-01   4.7259E-01    4.7369E-01  2.929E-01
Bi-214       4.9634E-01    4.9637E-01   9.5580E-02    9.8208E-02  3.991E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.8598E-03    4.8598E-03  5.662E-03
Cs-137 #A   -6.7593E-03   -6.7760E-03   3.0388E-02    3.0389E-02  2.439E-02
Eu-152 #A    1.8126E-02    1.8226E-02   3.1814E-02    3.1831E-02  6.617E-02
Eu-154 #A   -2.3312E-02   -2.3514E-02   2.0200E-01    2.0200E-01  1.636E-01
K-40   #     1.0839E+01    1.0839E+01   1.1168E+00    1.2426E+00  3.268E-01
Pa-234 #A    6.7485E-02    6.7485E-02   1.0319E-01    1.0455E-01  9.414E-02
Pb-212       5.1817E-01    5.1817E-01   7.8641E-02    8.9559E-02  3.852E-02
Pb-214       5.2903E-01    5.2905E-01   9.9893E-02    1.0414E-01  4.298E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_011.An1               

Ra-226 #     9.1565E-01    9.1569E-01   6.1461E-01    6.1774E-01  4.577E-01
Th-234 #A    3.7663E-01    3.7663E-01   4.1652E-01    4.1804E-01  1.164E+00
Tl-208 #     1.8333E-01    1.8333E-01   4.9484E-02    5.0879E-02  2.210E-02
U-235   A    6.9151E-02    6.9151E-02   4.7100E-02    4.7310E-02  1.539E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.318E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.3181551E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-043                Received:        03/07/13                      
Lab ID:          243841-005                    Prepared:        03/12/13 10:08                
Matrix:          Soil                          Analyzed:        04/15/13 16:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   294 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.000555 U       0.196          0.162             0.9    
Bismuth-212                          0.769            0.502          0.290                    
Bismuth-214                          0.650            0.115          0.0472                   
Cesium-137                           0.0238 U         0.0350         0.0267            0.07   
Cobalt-60                           -0.00215 U        0.0253         0.0205            0.03   
Europium-152                         0.0312 U         0.0611         0.0484            0.1    
Europium-154                        -0.0733 U         0.233          0.184             0.2    
Lead-212                             0.700            0.102          0.0528                   
Lead-214                             0.811            0.114          0.0450                   
Potassium-40                         8.95             1.12           0.381                    
Protactinium-234                     0.00959 U        0.0178         0.119                    
Radium-226 (By Bismuth-214)          0.650            0.115          0.0472            0.2    
Thallium-208                         0.261            0.0530         0.0207                   
Thorium-232 (By Actinium-228)        0.874            0.141          0.0575            0.9    
Thorium-234                          1.23 U           0.631          1.33                     
Uranium-235                          0.0500 U         0.0421         0.159             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 243841-005                   Client ID : 12-PCT-312-043        

Seqnum : 1513151688010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130415_010                                Batch         : 196194                       Time      : 15-APR-2013 16:03     

Cal    : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 294 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.000555         0.162       0.9       .19643           .19643           -0.014      u        

Bismuth-212                         0.769             0.290                 .50216           .50371           0.035       u        

Bismuth-214                         0.650             0.0472                .11513           .11886           0.018       u        

Cesium-137                          0.0238            0.0267      0.07      .034973          .03499           0.0052      u        

Cobalt-60                           -0.00215          0.0205      0.03      .025263          .025263          0.00072     u        

Europium-152                        0.0312            0.0484      0.1       .061148          .061174          0.0086      u        

Europium-154                        -0.0733           0.184       0.2       .23269           .23272           0           u        

Lead-212                            0.700             0.0528                .10239           .1176            0.0071      u        

Lead-214                            0.811             0.0450                .11385           .12247           0.0063      u        

Potassium-40                        8.95              0.381                 1.1234           1.2101           0.30        u        

Protactinium-234                    0.00959           0.119                 .01782           .017979          0.028       u        

Radium-226 (By Bismuth-214)         0.650             0.0472      0.2       .11513           .11886           0.018       u        

Thallium-208                        0.261             0.0207                .052959          .055567          0.011       u        

Thorium-232 (By Actinium-228)       0.874             0.0575      0.9       .14109           .15466           -0.014      u        

Thorium-234                         1.23              1.33                  .63074           .64143           0.0072      u        

Uranium-235                         0.0500            0.159       0.18      .042123          .042245          0.0034      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513151688010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-043          
Sample Description: 243841-005, 196194 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:39            Live Time: 2700   sec

Acquisition Time: 4/15/2013 16:03:52        Real Time: 2702   sec
Analysis Time: 4/15/2013 16:49           Dead Time: 0.09   %

Analysis Quantity: 2.940E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.743E-01      1.411E-01      1.547E-01      5.747E-02
Am-241    #AB   -5.551E-04      1.964E-01      1.964E-01      1.618E-01
Bi-212    #      7.694E-01      5.022E-01      5.037E-01      2.899E-01
Bi-214           6.501E-01      1.151E-01      1.189E-01      4.723E-02
Co-60     #AB   -2.151E-03      2.526E-02      2.526E-02      2.045E-02
Cs-137    #AB    2.381E-02      3.497E-02      3.499E-02      2.670E-02
Eu-152    #AB    3.115E-02      6.115E-02      6.117E-02      4.838E-02
Eu-154    #AB   -7.334E-02      2.327E-01      2.327E-01      1.835E-01
K-40             8.948E+00      1.123E+00      1.210E+00      3.812E-01
Pa-234    #AB    9.586E-03      1.782E-02      1.798E-02      1.189E-01
Pb-212           6.996E-01      1.024E-01      1.176E-01      5.284E-02
Pb-214           8.110E-01      1.138E-01      1.225E-01      4.504E-02
Ra-226    #      8.446E-01      6.774E-01      6.798E-01      5.155E-01
Th-234    #AB    1.232E+00      6.307E-01      6.414E-01      1.334E+00
Tl-208           2.606E-01      5.296E-02      5.557E-02      2.073E-02
U-235     #AB    4.999E-02      4.212E-02      4.225E-02      1.586E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.520E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 16:49:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_010.An1               

Sample description                                             
243841-005, 196194                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415_010.An1

Acquisition information
Start time:                 4/15/2013 16:03:52
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9400E+02) = 

9.1929E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1349

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.36       19.  89.08   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.398E-01 Th234 
74.76      106.  16.27   0.83  2.836E-02
77.01      185.  10.87   0.83  3.004E-02
92.85       75.  25.60   0.85  3.953E-02    92.59   4.343  1.484E+00 Th234 

93.35   4.100  1.558E+00 Ac228 
93.35   5.760  1.109E+00 U235  
92.59   4.343  1.484E+00 Th234 
93.35   5.760  1.109E+00 U235  

92.85       75.  23.93   0.85  3.990E-02    92.59   4.343  1.492E+00 Th234 
93.35   4.100  1.565E+00 Ac228 
93.35   5.760  1.114E+00 U235  

92.88       91.  21.33   0.79  3.990E-02    92.59   4.343  1.805E+00 Th234 
93.35   4.100  1.894E+00 Ac228 
93.35   5.760  1.348E+00 U235  

142.03        7. 238.99   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  4.082E-02 U235  

185.73       42.  42.13   0.95  4.819E-02   185.72  57.000  5.175E-02 U235  
186.21   3.555  8.306E-01 Ra226 
185.72  57.000  5.175E-02 U235  

185.75       42.  40.10   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.446E-01 Ra226 

238.40      393.   7.21   1.12  4.320E-02   238.63  43.600  6.996E-01 Pb212 
241.66       74.  23.93   0.61  4.285E-02   242.00   7.268  8.105E-01 Pb214 
276.52        9. 144.11   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01      142.  13.31   1.04  3.815E-02   295.22  18.414  6.637E-01 Pb214 
300.48       51.  28.13   0.39  3.774E-02   300.09   3.180  1.453E+00 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
337.84      110.  14.95   0.66  3.497E-02   338.32  11.400  9.378E-01 Ac228 
351.63      295.   6.88   1.07  3.406E-02   351.93  35.600  8.112E-01 Pb214 
571.17        8. 101.03   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.09      157.  10.16   1.38  2.416E-02   583.19  85.000  2.606E-01 Tl208 
609.17      212.   8.53   1.33  2.345E-02   609.31  45.490  6.501E-01 Bi214 
661.62       13.  73.45   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.77       27.  32.63   1.45  2.078E-02   727.33   6.650  6.671E-01 Bi212 
860.61       38.  23.72   0.71  1.851E-02   860.53  12.400  5.607E-01 Tl208 
911.12      114.  10.66   1.73  1.779E-02   911.20  26.200  8.299E-01 Ac228 
968.97       66.  17.01   1.41  1.704E-02   968.96  15.900  8.295E-01 Ac228 

1005.63        2. 355.16   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.30       61.  17.06   1.51  1.535E-02  1120.29  14.910  9.073E-01 Bi214 
1409.05        5.  98.14   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.73      367.   5.95   1.73  1.254E-02  1460.82  10.550  8.948E+00 K40   
1620.38        6.  72.52   1.93  1.151E-02  1620.74   1.510  1.220E+00 Bi212 
1764.35       22.  22.37   1.96  1.069E-02  1764.49  15.310  4.540E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.81       126.        76. 2.680E+03   47.66   0.710  -      s 
307.84    77.05       142.       158. 5.273E+03   27.37   0.576  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.13    63.36       138.        19.     0.007   178.16   0.818s
Th-234    370.96    92.85       146.        75.     0.028    51.20   0.850s
Ac-228    372.97    93.35       119.        91.     0.034    42.65   0.792D
U-235     372.97    93.35       124.        75.     0.028    47.87   0.851D
Eu-152    486.56   121.78       136.        -4.    -0.002   755.49   0.883s
Pa-234    526.94   131.88       183.       -12.    -0.005   312.10   0.893s
U-235     567.50   142.03       120.         7.     0.002   477.98   0.907s
U-235     742.14   185.73       134.        42.     0.015    84.26   0.952s
Ra-226    742.23   185.75       124.        42.     0.016    80.20   0.953s
U-235     820.02   205.21       125.        -9.    -0.003   344.84   0.973s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.67   238.40       157.       387.     0.143    14.42   1.122 
Pb-214    965.67   241.66       106.        74.     0.027    47.87   0.608s
Tl-208   1105.03   276.52        89.         9.     0.004   288.22   1.048s
Pb-214   1178.94   295.01        79.       137.     0.051    26.62   1.039 
Pb-212   1200.79   300.48        61.        51.     0.019    56.26   0.387s
Ac-228   1350.64   337.97        42.       122.     0.045    27.06   0.671s
Pb-214   1405.28   351.63        47.       289.     0.107    13.76   1.067 
Pa-234   2283.09   571.17        29.         8.     0.003   202.07   1.321s
Tl-208   2330.74   583.09        29.       157.     0.058    20.32   1.377 
Bi-214   2435.06   609.17        40.       204.     0.075    17.05   1.326 
Cs-137   2644.85   661.62        40.        13.     0.005   146.91   1.398s
Eu-154   2894.10   723.94        61.       -12.    -0.005   191.01   1.447s
Bi-212   2905.42   726.77        25.        27.     0.010    65.27   1.450s
Bi-212   3123.44   781.27        19.        -1.     0.000  1479.05   1.494s
Tl-208   3440.86   860.61        11.        38.     0.014    47.43   0.708s
Eu-154   3486.73   872.07        26.        -5.    -0.002   317.26   1.557s
Pa-234   3533.85   883.85        20.        -1.     0.000  1901.70   1.564s
Ac-228   3642.95   911.12        11.       114.     0.042    21.32   1.726 
Ac-228   3874.47   968.97        20.        66.     0.024    34.02   1.407 
Eu-154   3979.73   995.28        26.        -6.    -0.002   266.97   1.639s
Eu-154   4021.18  1005.63        25.         2.     0.001   710.33   1.644s
Eu-152   4447.64  1112.19        27.        -3.    -0.001   480.61   1.708s
Bi-214   4480.12  1120.30        17.        61.     0.023    34.12   1.509 
Co-60    4691.83  1173.19        24.        -4.    -0.002   350.89   1.741s
Co-60    5327.67  1332.00        12.        -1.     0.000  1174.45   1.819s
Eu-152   5636.20  1409.05        11.         5.     0.002   196.28   1.851s
K-40     5843.15  1460.73        40.       348.     0.129    11.89   1.727 
Bi-212   6482.62  1620.38         7.         6.     0.002   145.04   1.925s
Bi-214   7059.47  1764.35         9.        22.     0.008    44.75   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.7429E-01                                      5.12E+12             
911.20 8.299E-01  (  5.747E-02 1.07E+01 2.62E+01 G  
968.96 8.295E-01  (  1.310E-01 1.70E+01 1.59E+01 G  
338.32 1.039E+00 *(  1.299E-01 1.35E+01 1.14E+01 G  

Energy duplication    
93.35 1.894E+00 +   5.290E-01 2.13E+01 4.10E+00 XA 

Am-241   I  -5.5507E-04                                      1.58E+05             
59.54-5.551E-04 %(  1.618E-01 1.77E+04 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.6938E-01                                      5.12E+12             
727.33 6.671E-01  (  2.899E-01 3.26E+01 6.65E+00 G  
785.37-1.297E-01 -   1.563E+00 7.40E+02 1.11E+00 G  

1620.74 1.220E+00 &(  1.215E+00 7.25E+01 1.51E+00 G  

Bi-214   N   6.5010E-01                                      5.84E+05             
609.31 6.501E-01  (P 4.723E-02 8.53E+00 4.55E+01 G  

1120.29 9.073E-01 + P 1.429E-01 1.71E+01 1.49E+01 G  
1764.49 4.540E-01 - P 1.447E-01 2.24E+01 1.53E+01 G  

Co-60    T  -2.1510E-03                                      1.93E+03             
1332.49-2.151E-03 ?(  2.045E-02 5.87E+02 1.00E+02 G  
1173.23-9.646E-03 +   2.676E-02 1.75E+02 9.98E+01 G  

Cs-137   I   2.3807E-02                                      1.10E+04             
661.66 2.381E-02  (  2.670E-02 7.35E+01 8.50E+01 G  

Eu-152   I   3.1154E-02                                      4.94E+03             
344.28 1.827E-03 %(  4.838E-02 1.61E+03 2.66E+01 G  
121.78-1.094E-02 +   6.755E-02 3.78E+02 2.84E+01 G  
778.90 3.503E-03 %   1.578E-01 2.74E+03 1.30E+01 G  
964.08 0.000E+00 &   5.348E-01 1.00E+03 1.45E+01 G  

1112.08-5.170E-02 +   1.989E-01 2.40E+02 1.34E+01 G  
1408.01 6.855E-02 ?(  9.960E-02 9.81E+01 2.09E+01 G  

Eu-154   I  -7.3344E-02                                      3.14E+03             
873.18-7.334E-02 ?(  1.835E-01 1.59E+02 1.22E+01 G  
123.07-1.117E-03 &   4.602E-02 2.50E+03 4.04E+01 G  

1274.43-1.595E-03 %   7.636E-02 2.91E+03 3.49E+01 G  
723.30-9.995E-02 +   1.500E-01 9.55E+01 2.00E+01 G  

1004.72 2.345E-02 &   1.345E-01 3.55E+02 1.79E+01 G  
996.25-1.104E-01 +   2.305E-01 1.33E+02 1.05E+01 G  

K-40     N   8.9476E+00                                      4.57E+11             
1460.82 8.948E+00  (P 3.812E-01 5.95E+00 1.06E+01 G  

Pa-234   N   9.5858E-03                                      1.63E+12             
131.30-4.704E-02 ?(  1.189E-01 1.56E+02 1.82E+01 G  
569.50 1.204E-01 ?(  1.879E-01 1.01E+02 9.30E+00 G  
946.00 0.000E+00 &   1.948E-01 1.00E+03 1.35E+01 G  
880.52 2.625E-04 %   1.797E-01 4.15E+04 1.05E+01 G  
883.24-1.289E-02 +   2.003E-01 9.51E+02 9.70E+00 G  

Pb-212   N   6.9956E-01                                      5.12E+12             
238.63 6.996E-01  (P 5.284E-02 7.21E+00 4.36E+01 G  
300.09 1.453E+00 + P 5.153E-01 2.81E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   8.1104E-01                                      5.84E+05             
351.93 8.112E-01  (P 4.504E-02 6.88E+00 3.56E+01 G  
295.22 6.637E-01 - P 1.005E-01 1.33E+01 1.84E+01 G  
242.00 8.105E-01  (P 2.621E-01 2.39E+01 7.27E+00 G  

Ra-226   N   8.4463E-01                                      5.84E+05             
186.21 8.446E-01 ?(  5.155E-01 4.01E+01 3.56E+00 G  

Th-234   N   1.2320E+00                                      1.63E+12             
63.30 9.398E-01 @(  1.334E+00 8.91E+01 3.75E+00 G  
92.59 1.484E+00 *(  5.585E-01 2.56E+01 4.34E+00 G  

Tl-208   N   2.6061E-01                                      5.12E+12             
583.19 2.606E-01  (  2.073E-02 1.02E+01 8.50E+01 G  
277.37 1.237E-01 &   2.861E-01 1.44E+02 6.60E+00 G  
860.53 5.607E-01 +   1.157E-01 2.37E+01 1.24E+01 G  

U-235    N   4.9994E-02                                      2.57E+11             
143.77 4.082E-02 ?(  1.586E-01 2.39E+02 1.09E+01 G  
205.32-1.366E-01 +   3.809E-01 1.72E+02 5.02E+00 G  
163.36-2.318E-03 %   2.808E-01 7.36E+03 5.08E+00 G  
185.72 5.175E-02 ?(  3.341E-02 4.21E+01 5.70E+01 G  

Energy duplication    
93.35 1.114E+00 &   3.851E-01 2.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape

94 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 16:49:01
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_010.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.36       138.        19.     0.007   178.16   9.398E-01   
Th-234      92.85       146.        75.     0.028    51.20   1.484E+00   
U-235       93.35       124.        75.     0.028    47.87   1.114E+00   
Eu-152     121.78       136.        -4.    -0.002   755.49  -1.094E-02   
Pa-234     131.88       183.       -12.    -0.005   312.10  -4.704E-02   
U-235      142.03       120.         7.     0.002   477.98   4.082E-02   
U-235      185.73       134.        42.     0.015    84.26   5.175E-02   
U-235      205.21       125.        -9.    -0.003   344.84  -1.366E-01   
Pa-234     571.17        29.         8.     0.003   202.07   1.204E-01   
Cs-137     661.62        40.        13.     0.005   146.91   2.381E-02   
Eu-154     723.94        61.       -12.    -0.005   191.01  -9.995E-02   
Bi-212     726.77        25.        27.     0.010    65.27   6.671E-01   
Bi-212     781.27        19.        -1.     0.000  1479.05  -1.297E-01   
Eu-154     872.07        26.        -5.    -0.002   317.26  -7.334E-02   
Pa-234     883.85        20.        -1.     0.000  1901.70  -1.289E-02   
Eu-154     995.28        26.        -6.    -0.002   266.97  -1.104E-01   
Eu-154    1005.63        25.         2.     0.001   710.33   2.345E-02   
Eu-152    1112.19        27.        -3.    -0.001   480.61  -5.170E-02   
Co-60     1173.19        24.        -4.    -0.002   350.89  -9.646E-03   
Co-60     1332.00        12.        -1.     0.000  1174.45  -2.151E-03   
Eu-152    1409.05        11.         5.     0.002   196.28   6.855E-02   
Bi-212    1620.38         7.         6.     0.002   145.04   1.220E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.7429E-01    8.7429E-01   1.4109E-01    1.5466E-01  5.747E-02
Am-241 #A   -5.5497E-04   -5.5507E-04   1.9643E-01    1.9643E-01  1.618E-01
Bi-212 #     7.6938E-01    7.6938E-01   5.0216E-01    5.0371E-01  2.899E-01
Bi-214       6.5007E-01    6.5010E-01   1.1513E-01    1.1886E-01  4.723E-02
Co-60  #A   -2.1210E-03   -2.1510E-03   2.5263E-02    2.5263E-02  2.045E-02
Cs-137 #A    2.3748E-02    2.3807E-02   3.4973E-02    3.4990E-02  2.670E-02
Eu-152 #A    3.0983E-02    3.1154E-02   6.1148E-02    6.1174E-02  4.838E-02
Eu-154 #A   -7.2714E-02   -7.3344E-02   2.3269E-01    2.3272E-01  1.835E-01
K-40         8.9476E+00    8.9476E+00   1.1234E+00    1.2101E+00  3.812E-01
Pa-234 #A    9.5858E-03    9.5858E-03   1.7820E-02    1.7979E-02  1.189E-01
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Pb-212       6.9956E-01    6.9956E-01   1.0239E-01    1.1760E-01  5.284E-02
Pb-214       8.1100E-01    8.1104E-01   1.1385E-01    1.2247E-01  4.504E-02
Ra-226 #     8.4459E-01    8.4463E-01   6.7735E-01    6.7977E-01  5.155E-01
Th-234 #A    1.2320E+00    1.2320E+00   6.3074E-01    6.4143E-01  1.334E+00
Tl-208       2.6061E-01    2.6061E-01   5.2959E-02    5.5567E-02  2.073E-02
U-235  #A    4.9994E-02    4.9994E-02   4.2123E-02    4.2245E-02  1.586E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.309E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.3087835E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

96 of 291



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-044                Received:        03/07/13                      
Lab ID:          243841-006                    Prepared:        03/12/13 10:14                
Matrix:          Soil                          Analyzed:        04/15/13 11:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         
Sampled:         03/07/13 13:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0433 U        0.163          0.132            0.9     
Bismuth-212                           1.46            0.565          0.249                    
Bismuth-214                           0.696           0.113          0.0452                   
Cesium-137                           -0.00948 U       0.0302         0.0240           0.07    
Cobalt-60                             0.00669 U       0.0279         0.0220           0.03    
Europium-152                          0.0604 U        0.103          0.0626           0.1     
Europium-154                          0.0854 U        0.153          0.112            0.2     
Lead-212                              0.758           0.0958         0.0488                   
Lead-214                              0.812           0.124          0.0513                   
Potassium-40                         10.7             1.06           0.152                    
Protactinium-234                      0.00492 U       0.0116         0.116                    
Radium-226 (By Bismuth-214)           0.696           0.113          0.0452           0.2     
Thallium-208                          0.286           0.0572         0.0231                   
Thorium-232 (By Actinium-228)         1.02            0.169          0.0825           0.9     
Thorium-234                           1.27 U          1.61           1.28                     
Uranium-235                           0.0599 U        0.0407         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 243841-006                   Client ID : 12-PCT-312-044        

Seqnum : 1503151636006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130415_006                                Batch         : 196194                       Time      : 15-APR-2013 11:55     

Cal    : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01     Caldate       : 15-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314 g                        Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0433            0.132       0.9       .1628            .16283           -0.014      u        

Bismuth-212                         1.46              0.249                 .56518           .57013           0.035       u        

Bismuth-214                         0.696             0.0452                .11255           .11691           0.018       u        

Cesium-137                          -0.00948          0.0240      0.07      .030214          .030217          0.0052      u        

Cobalt-60                           0.00669           0.0220      0.03      .027927          .027928          0.00072     u        

Europium-152                        0.0604            0.0626      0.1       .10348           .10354           0.0086      u        

Europium-154                        0.0854            0.112       0.2       .1527            .15276           0           u        

Lead-212                            0.758             0.0488                .095847          .11451           0.0071      u        

Lead-214                            0.812             0.0513                .12404           .13202           0.0063      u        

Potassium-40                        10.7              0.152                 1.062            1.19             0.30        u        

Protactinium-234                    0.00492           0.116                 .011605          .011669          0.028       u        

Radium-226 (By Bismuth-214)         0.696             0.0452      0.2       .11255           .11691           0.018       u        

Thallium-208                        0.286             0.0231                .057169          .060086          0.011       u        

Thorium-232 (By Actinium-228)       1.02              0.0825      0.9       .16877           .18438           -0.014      u        

Thorium-234                         1.27              1.28                  1.6143           1.6187           0.0072      u        

Uranium-235                         0.0599            0.151       0.18      .040653          .040835          0.0034      u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-044          
Sample Description: 243841-006, 196194 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:46            Live Time: 2700   sec

Acquisition Time: 4/15/2013 11:55:12        Real Time: 2702   sec
Analysis Time: 4/15/2013 12:40           Dead Time: 0.08   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.025E+00      1.688E-01      1.844E-01      8.249E-02
Am-241    #AB    4.329E-02      1.628E-01      1.628E-01      1.319E-01
Bi-212           1.464E+00      5.652E-01      5.701E-01      2.487E-01
Bi-214           6.957E-01      1.126E-01      1.169E-01      4.517E-02
Co-60     #AB    6.691E-03      2.793E-02      2.793E-02      2.202E-02
Cs-137    #AB   -9.477E-03      3.021E-02      3.022E-02      2.399E-02
Eu-152    #AB    6.041E-02      1.035E-01      1.035E-01      6.256E-02
Eu-154    #AB    8.539E-02      1.527E-01      1.528E-01      1.115E-01
K-40             1.068E+01      1.062E+00      1.190E+00      1.517E-01
Pa-234    #AB    4.918E-03      1.160E-02      1.167E-02      1.161E-01
Pb-212           7.576E-01      9.585E-02      1.145E-01      4.877E-02
Pb-214           8.118E-01      1.240E-01      1.320E-01      5.134E-02
Ra-226           9.633E-01      7.371E-01      7.400E-01      5.169E-01
Th-234    #AB    1.267E+00      1.614E+00      1.619E+00      1.276E+00
Tl-208           2.865E-01      5.717E-02      6.009E-02      2.314E-02
U-235     #AB    5.988E-02      4.065E-02      4.084E-02      1.510E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.821E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

Sample description                                             
243841-006, 196194                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415_006.An1

Acquisition information
Start time:                 4/15/2013 11:55:12
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1088

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.57       22.  48.53   0.54  0.000E+00
58.32        9. 188.03   0.86  1.748E-02    59.54  35.920    PBC<MDA Am241 
63.36       31.  63.71   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.267E+00 Th234 
74.71      158.  14.11   0.87  3.065E-02
77.18      198.  11.41   0.87  3.248E-02
84.16       48.  36.80   0.81  3.709E-02
89.98       62.  29.35   0.89  4.037E-02
93.19       73.  26.23   0.89  4.193E-02    93.35   5.760  9.682E-01 U235  

93.35   4.100  1.360E+00 Ac228 
92.59   4.343  1.295E+00 Th234 
93.35   5.760  9.682E-01 U235  

121.41       20.  85.65   0.92  5.000E-02   121.78  28.410    PBC<MDA Eu152 
163.10        7. 208.64   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  9.179E-02 U235  
186.03       52.  38.26   0.35  4.878E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.633E-01 Ra226 
186.12       60.  33.94   0.98  4.883E-02   185.72  57.000  6.841E-02 U235  

186.21   3.555  1.098E+00 Ra226 
185.72  57.000  6.841E-02 U235  

238.62      509.   5.17   1.04  4.342E-02   238.63  43.600  8.495E-01 Pb212 
241.84      104.  18.36   1.04  4.310E-02   242.00   7.268  1.033E+00 Pb214 
277.37        7. 209.14   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.29      189.   9.66   1.05  3.814E-02   295.22  18.414  8.489E-01 Pb214 
299.91       27.  39.31   1.09  3.774E-02   300.09   3.180  7.199E-01 Pb212 
338.47      132.  12.03   0.98  3.483E-02   338.32  11.400  1.059E+00 Ac228 
344.28        2. 677.06   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
352.02      294.   7.54   1.20  3.391E-02   351.93  35.600  7.665E-01 Pb214 
583.38      179.   9.98   1.21  2.387E-02   583.19  85.000  2.811E-01 Tl208 
609.47      235.   7.90   1.19  2.316E-02   609.31  45.490  6.957E-01 Bi214 
727.60       60.  19.31   0.74  2.048E-02   727.33   6.650  1.409E+00 Bi212 
779.25        7.  96.05   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 
785.16       12.  61.58   1.53  1.942E-02   785.37   1.110  1.792E+00 Bi212 
860.80       23.  40.64   1.59  1.821E-02   860.53  12.400  3.232E-01 Tl208 
871.40        6.  89.41   1.60  1.803E-02   873.18  12.170    PBC<MDA Eu154 
886.12        4. 179.92   1.61  1.788E-02   883.24   9.700    PBC<MDA Pa234 
911.26      145.  11.26   0.97  1.749E-02   911.20  26.200  1.009E+00 Ac228 
945.89        3. 271.61   1.66  1.703E-02   946.00  13.500    PBC<MDA Pa234 
964.02       12.  92.02   1.67  1.680E-02   964.08  14.500    PBC<MDA Eu152 
969.26       65.  18.78   1.68  1.674E-02   968.96  15.900  7.842E-01 Ac228 

1120.57       63.  16.99   1.01  1.507E-02  1120.29  14.910  8.968E-01 Bi214 
1332.02        3. 208.69   1.94  1.321E-02  1332.49  99.983    PBC<MDA Co60  
1407.94        6. 103.07   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 
1460.97      434.   4.97   1.95  1.228E-02  1460.82  10.550  1.068E+01 K40   
1621.24        4. 105.85   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.95       51.  15.64   2.21  1.046E-02  1764.49  15.310  1.024E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.21    25.57        46.        22. 0.000E+00   97.06   0.540 TH-231  s 
298.67    74.71       206.       136. 4.424E+03   35.82   0.392  -      s 
308.58    77.18       212.       153. 4.699E+03   32.63   0.996  -        
336.46    84.16       120.        48. 1.294E+03   73.60   0.811 TH-231    
359.92    90.02        83.       111. 2.748E+03   30.00   0.855  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.13    58.32       124.         9.     0.003   376.05   0.857s
Th-234    253.32    63.36       183.        31.     0.012   127.41   0.860s
Th-234    364.79    91.24       257.       -53.    -0.020    89.61   0.890s
U-235     373.22    93.35       201.        77.     0.029    56.71   0.891D
Ac-228    373.22    93.35       151.        92.     0.034    46.46   0.580D
Eu-152    485.43   121.41       133.        20.     0.007   171.30   0.920s
Eu-154    491.92   123.03       172.       -13.    -0.005   299.47   0.921s
Pa-234    524.41   131.16       210.       -15.    -0.006   276.69   0.929s
U-235     652.15   163.10       116.         7.     0.003   417.27   0.961s
U-235     744.19   186.12       176.        60.     0.022    67.89   0.983s
Ra-226    743.81   186.03       146.        52.     0.019    76.51   0.349s
Pb-212    953.98   238.58       154.       452.     0.167    12.52   1.035 
Pb-214    966.88   241.81       143.        92.     0.034    43.71   0.796s
Tl-208   1109.08   277.37        98.         7.     0.003   418.27   1.073s
Pb-214   1180.76   295.29        51.       187.     0.069    19.32   1.052 
Pb-212   1199.21   299.91        51.        27.     0.010    78.62   1.095s
Ac-228   1353.43   338.47        40.       132.     0.049    24.05   0.985s
Eu-152   1376.66   344.28        59.         2.     0.001  1354.12   1.137s
Pb-214   1407.63   352.02        70.       290.     0.108    15.09   1.203 
Tl-208   2332.96   583.38        40.       179.     0.066    19.96   1.210 
Bi-214   2437.31   609.47        41.       230.     0.085    15.81   1.186 
Cs-137   2647.16   661.93        36.        -6.    -0.002   318.82   1.423s
Bi-212   2909.84   727.60        21.        60.     0.022    38.61   0.738s
Eu-152   3116.44   779.25        20.         7.     0.003   192.11   1.523s
Bi-212   3140.06   785.16        22.        12.     0.004   123.17   1.528s
Tl-208   3442.66   860.80        32.        23.     0.008    81.29   1.589s
Eu-154   3485.07   871.40        11.         6.     0.002   178.82   1.600s
Pa-234   3543.95   886.12        20.         4.     0.001   359.85   1.608s
Ac-228   3644.54   911.26        26.       145.     0.054    22.52   0.970s
Pa-234   3783.07   945.89        24.         3.     0.001   543.21   1.658s
Eu-152   3855.58   964.02        50.        12.     0.004   184.04   1.672s
Ac-228   3876.55   969.26        43.        65.     0.024    37.56   1.676 
Bi-214   4481.92  1120.57        17.        63.     0.023    33.98   1.013s
Co-60    5328.04  1332.02        15.         3.     0.001   417.37   1.942s
Eu-152   5631.80  1407.94        14.         6.     0.002   206.14   1.992s
K-40     5844.03  1460.97         7.       434.     0.161     9.94   1.947 
Bi-212   6485.46  1621.24         8.         4.     0.002   211.71   2.127s
Bi-214   7060.62  1764.95         7.        51.     0.019    31.28   2.212s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0245E+00                                      5.12E+12             
911.20 1.009E+00  (  8.249E-02 1.13E+01 2.62E+01 G  
968.96 7.842E-01 -   1.827E-01 1.88E+01 1.59E+01 G  
338.32 1.059E+00  (  1.183E-01 1.20E+01 1.14E+01 G  

Energy duplication    
93.35 1.700E+00 +   5.306E-01 2.32E+01 4.10E+00 XA 

Am-241   I   4.3291E-02                                      1.58E+05             
59.54 4.329E-02 ?(  1.319E-01 1.88E+02 3.59E+01 G  

Bi-212   N   1.4637E+00                                      5.12E+12             
727.33 1.409E+00  (  2.487E-01 1.93E+01 6.65E+00 G  
785.37 1.792E+00 &(  1.608E+00 6.16E+01 1.11E+00 G  

1620.74 8.177E-01 -   1.272E+00 1.06E+02 1.51E+00 G  

Bi-214   N   6.9571E-01                                      5.84E+05             
609.31 6.957E-01  (P 4.517E-02 7.90E+00 4.55E+01 G  

1120.29 8.968E-01 +   1.355E-01 1.70E+01 1.49E+01 G  
1764.49 1.024E+00 +   1.195E-01 1.56E+01 1.53E+01 G  

Co-60    T   6.6910E-03                                      1.93E+03             
1332.49 6.691E-03 ?(  2.202E-02 2.09E+02 1.00E+02 G  
1173.23 7.865E-05 %   2.396E-02 1.85E+04 9.98E+01 G  

Cs-137   I  -9.4768E-03                                      1.10E+04             
661.66-9.477E-03 ?(  2.399E-02 1.59E+02 8.50E+01 G  

Eu-152   I   6.0409E-02                                      4.94E+03             
344.28 5.647E-03 ?(  6.256E-02 6.77E+02 2.66E+01 G  
121.78 4.459E-02 ?(  6.071E-02 8.56E+01 2.84E+01 G  
778.90 9.127E-02 ?(  1.332E-01 9.61E+01 1.30E+01 G  
964.08 1.514E-01  (  2.174E-01 9.20E+01 1.45E+01 G  

1112.08 0.000E+00 -   2.502E-01 1.00E+03 1.34E+01 G  
1408.01 6.936E-02 ?(  1.076E-01 1.03E+02 2.09E+01 G  

Eu-154   I   8.5394E-02                                      3.14E+03             
873.18 8.539E-02 ?(  1.115E-01 8.94E+01 1.22E+01 G  
123.07-2.003E-02 &   4.854E-02 1.50E+02 4.04E+01 G  

1274.43-2.167E-03 &   8.005E-02 2.25E+03 3.49E+01 G  
723.30-2.329E-03 %   1.513E-01 3.95E+03 2.00E+01 G  

1004.72-2.371E-03 %   1.255E-01 3.22E+03 1.79E+01 G  
996.25 0.000E+00 &   3.435E-01 1.00E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0681E+01                                      4.57E+11             
1460.82 1.068E+01  (  1.517E-01 4.97E+00 1.06E+01 G  

Pa-234   N   4.9180E-03                                      1.63E+12             
131.30-5.183E-02 ?(  1.161E-01 1.38E+02 1.82E+01 G  
569.50 0.000E+00 +   2.490E-01 1.00E+03 9.30E+00 G  
946.00 3.644E-02 ?(  1.588E-01 2.72E+02 1.35E+01 G  
880.52 0.000E+00 +   2.366E-01 1.00E+03 1.05E+01 G  
883.24 6.754E-02 ?(  1.916E-01 1.80E+02 9.70E+00 G  

Pb-212   N   7.5763E-01                                      5.12E+12             
238.63 7.604E-01  (P 4.877E-02 6.26E+00 4.36E+01 G  
300.09 7.199E-01 ?(P 4.413E-01 3.93E+01 3.18E+00 G  

Pb-214   N   8.1183E-01                                      5.84E+05             
351.93 7.665E-01  (P 5.134E-02 7.54E+00 3.56E+01 G  
295.22 8.489E-01  (P 7.551E-02 9.66E+00 1.84E+01 G  
242.00 9.399E-01  (P 2.834E-01 2.19E+01 7.27E+00 G  

Ra-226   N   9.6334E-01                                      5.84E+05             
186.21 9.633E-01  (  5.169E-01 3.83E+01 3.56E+00 G  

Th-234   N   1.2670E+00                                      1.63E+12             
63.30 1.267E+00  (  1.276E+00 6.37E+01 3.75E+00 G  
92.59-9.379E-01 -   6.591E-01 4.48E+01 4.34E+00 G  

Tl-208   N   2.8648E-01                                      5.12E+12             
583.19 2.811E-01  (  2.314E-02 9.98E+00 8.50E+01 G  
277.37 8.283E-02 -   2.806E-01 2.09E+02 6.60E+00 G  
860.53 3.232E-01 ?(  1.856E-01 4.06E+01 1.24E+01 G  

U-235    N   5.9882E-02                                      2.57E+11             
143.77 6.574E-04 %(  1.510E-01 1.39E+04 1.09E+01 G  
205.32 0.000E+00 &   4.293E-01 1.00E+03 5.02E+00 G  
163.36 9.179E-02 &(  3.106E-01 2.09E+02 5.08E+00 G  
185.72 6.841E-02  (  3.537E-02 3.39E+01 5.70E+01 G  

Energy duplication    
93.35 1.018E+00     4.354E-01 2.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.32       124.         9.     0.003   376.05   4.329E-02   
Th-234      63.36       183.        31.     0.012   127.41   1.267E+00   
Th-234      91.24       257.       -53.    -0.020    89.61  -9.379E-01   
U-235       93.35       201.        77.     0.029    56.71   1.018E+00   
Eu-152     121.41       133.        20.     0.007   171.30   4.459E-02   
Eu-154     123.03       172.       -13.    -0.005   299.47  -2.003E-02   
Pa-234     131.16       210.       -15.    -0.006   276.69  -5.183E-02   
U-235      163.10       116.         7.     0.003   417.27   9.179E-02   
U-235      186.12       176.        60.     0.022    67.89   6.841E-02   
Eu-152     344.28        59.         2.     0.001  1354.12   5.647E-03   
Cs-137     661.93        36.        -6.    -0.002   318.82  -9.477E-03   
Eu-152     779.25        20.         7.     0.003   192.11   9.127E-02   
Eu-154     871.40        11.         6.     0.002   178.82   8.539E-02   
Pa-234     886.12        20.         4.     0.001   359.85   6.754E-02   
Pa-234     945.89        24.         3.     0.001   543.21   3.644E-02   
Eu-152     964.02        50.        12.     0.004   184.04   1.514E-01   
Co-60     1332.02        15.         3.     0.001   417.37   6.691E-03   
Eu-152    1407.94        14.         6.     0.002   206.14   6.936E-02   

P - Peakbackground subtraction

106 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 12:40:21
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0245E+00    1.0245E+00   1.6877E-01    1.8438E-01  8.249E-02
Am-241 #A    4.3284E-02    4.3291E-02   1.6280E-01    1.6283E-01  1.319E-01
Bi-212       1.4637E+00    1.4637E+00   5.6518E-01    5.7013E-01  2.487E-01
Bi-214       6.9568E-01    6.9571E-01   1.1255E-01    1.1691E-01  4.517E-02
Co-60  #A    6.5979E-03    6.6910E-03   2.7927E-02    2.7928E-02  2.202E-02
Cs-137 #A   -9.4535E-03   -9.4768E-03   3.0214E-02    3.0217E-02  2.399E-02
Eu-152 #A    6.0080E-02    6.0409E-02   1.0348E-01    1.0354E-01  6.256E-02
Eu-154 #A    8.4664E-02    8.5394E-02   1.5270E-01    1.5276E-01  1.115E-01
K-40         1.0681E+01    1.0681E+01   1.0620E+00    1.1900E+00  1.517E-01
Pa-234 #A    4.9180E-03    4.9180E-03   1.1605E-02    1.1669E-02  1.161E-01
Pb-212       7.5763E-01    7.5763E-01   9.5847E-02    1.1451E-01  4.877E-02
Pb-214       8.1179E-01    8.1183E-01   1.2404E-01    1.3202E-01  5.134E-02
Ra-226       9.6330E-01    9.6334E-01   7.3706E-01    7.3995E-01  5.169E-01
Th-234 #A    1.2670E+00    1.2670E+00   1.6143E+00    1.6187E+00  1.276E+00
Tl-208       2.8648E-01    2.8648E-01   5.7169E-02    6.0086E-02  2.314E-02
U-235  #A    5.9882E-02    5.9882E-02   4.0653E-02    4.0835E-02  1.510E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.668E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.6684570E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-031                Sampled:         03/07/13 11:14                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243840-005                    Prepared:        03/11/13 13:27                
Lab ID:          QC680372                      Analyzed:        04/15/13 10:59                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result      MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                     -0.0476 U       0.151         0.121 U       0.167       0.130           0.9    NC   40  NC    1   

Bismuth-212                        0.384          0.375         0.291         0.449       0.257                  27.6 40  0.113 1   

Bismuth-214                        0.471          0.0951        0.496         0.0956      0.0358                 5.30 40  0.134 1   

Cesium-137                         0.00349 U      0.0248       -0.00103 U     0.0287      0.0236          0.07   NC   40  NC    1   

Cobalt-60                         -0.000612 U     0.0267       -0.00116 U     0.0273      0.0223          0.03   NC   40  NC    1   

Europium-152                       0.0181 U       0.0552       -0.00132 U     0.0118      0.0593          0.1    NC   40  NC    1   

Europium-154                       0.0169 U       0.0564        0.0213 U      0.0634      0.160           0.2    NC   40  NC    1   

Lead-212                           0.481          0.0871        0.433         0.0807      0.0359                 10.5 40  0.285 1   

Lead-214                           0.651          0.108         0.555         0.105       0.0464                 15.8 40  0.447 1   

Potassium-40                       9.22           1.09          9.75          1.17        0.329                  5.57 40  0.234 1   

Protactinium-234                   0.00266 U      0.00686       0.0305 U      0.109       0.0877                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.471          0.0951        0.496         0.0956      0.0358          0.2    5.30 40  0.134 1   

Thallium-208                       0.183          0.0459        0.165         0.0456      0.0187                 10.0 40  0.190 1   

Thorium-232 (By Actinium-228)      0.519          0.122         0.489         0.120       0.0723          0.9    6.07 40  0.126 1   

Thorium-234                        0.0958 U       1.18          1.52          1.25        0.930                  NC   40  NC    1   

Uranium-235                        0.0569 U       0.0430        0.0517 U      0.0374      0.128           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243841 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513151688003                                                            Seqnum        : 1513151688005.1                                                         

File          : 2_20130415_003                                                           File          : 2_20130415_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243840-005                                                               Lab ID        : QC680372                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196194                                                                   Batch         : 196194                                                                  

Time          : 15-APR-2013 09:02                                                        Time          : 15-APR-2013 10:59                                                       

Sample Amount : 312 g                                                                    Sample Amount : 312 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.16 %                                                                   Dead Time     : 0.23 %                                                                  

Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                                Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    -0.04764     0.1212    0.9    .15084         .15088        0.1213     0.1300   0.9   .16663        .16687             40          1    u     

Bismuth-212                      0.3844       0.2669           .374           .37452        0.2911     0.2566         .44915        .4494         28   40   0.113  1    u     

Bismuth-214                      0.4706       0.04027          .092651        .09509        0.4962     0.03575        .092863       .095565       5    40   0.134  1    u     

Cesium-137                       0.003491     0.02003   0.07   .024803        .024804       -0.001028  0.02358  0.07  .028742       .028742            40          1    u     

Cobalt-60                        -0.0006118   0.02188   0.03   .02667         .02667        -0.001158  0.02234  0.03  .027327       .027327            40          1    u     

Europium-152                     0.01808      0.05855   0.1    .055144        .055154       -0.001322  0.05928  0.1   .01177        .01177             40          1    u     

Europium-154                     0.01693      0.1461    0.2    .056382        .056389       0.02133    0.1598   0.2   .063392       .063402            40          1    u     

Lead-212                         0.4808       0.03848          .077488        .087092       0.4329     0.03585        .072318       .080693       10   40   0.285  1    u     

Lead-214                         0.6507       0.04089          .10201         .10825        0.5553     0.04638        .10024        .1049         16   40   0.447  1    u     

Potassium-40                     9.225        0.2693           .98694         1.0904        9.753      0.3291         1.0607        1.1685        6    40   0.234  1    u     

Protactinium-234                 0.002664     0.09105          .0068247       .0068569      0.03049    0.08774        .10852        .10879             40          1    u     

Radium-226 (By Bismuth-214)      0.4706       0.04027   0.2    .092651        .09509        0.4962     0.03575  0.2   .092863       .095565       5    40   0.134  1    u     

Thallium-208                     0.1826       0.01820          .044363        .045902       0.1652     0.01870        .044341       .045605       10   40   0.190  1    u     

Thorium-232 (By Actinium-228)    0.5194       0.05694   0.9    .11569         .12166        0.4888     0.07230  0.9   .11492        .12025        6    40   0.126  1    u     

Thorium-234                      0.09584      0.9627           1.1762         1.1762        1.525      0.9298         1.2465        1.2548             40          1    u     

Uranium-235                      0.05689      0.1495    0.18   .042848        .043004       0.05171    0.1278   0.18  .037229       .037377            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-031DUP       
Sample Description: QC680372, 196194, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130415_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 11:14            Live Time: 2700   sec

Acquisition Time: 4/15/2013 10:59:32        Real Time: 2706   sec
Analysis Time: 4/15/2013 11:44           Dead Time: 0.23   %

Analysis Quantity: 3.120E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.888E-01      1.149E-01      1.203E-01      7.230E-02
Am-241    #AB    1.213E-01      1.666E-01      1.669E-01      1.300E-01
Bi-212    #      2.911E-01      4.491E-01      4.494E-01      2.566E-01
Bi-214    #      4.962E-01      9.286E-02      9.556E-02      3.575E-02
Co-60     #AB   -1.158E-03      2.733E-02      2.733E-02      2.234E-02
Cs-137    #AB   -1.028E-03      2.874E-02      2.874E-02      2.358E-02
Eu-152    #AB   -1.322E-03      1.177E-02      1.177E-02      5.928E-02
Eu-154    #AB    2.133E-02      6.339E-02      6.340E-02      1.598E-01
K-40             9.753E+00      1.061E+00      1.168E+00      3.291E-01
Pa-234    #AB    3.049E-02      1.085E-01      1.088E-01      8.774E-02
Pb-212           4.329E-01      7.232E-02      8.069E-02      3.585E-02
Pb-214           5.553E-01      1.002E-01      1.049E-01      4.638E-02
Ra-226    #      7.839E-01      5.930E-01      5.954E-01      4.458E-01
Th-234    #      1.525E+00      1.246E+00      1.255E+00      9.298E-01
Tl-208           1.652E-01      4.434E-02      4.561E-02      1.870E-02
U-235     #AB    5.171E-02      3.723E-02      3.738E-02      1.278E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.472E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Sample description                                             
QC680372, 196194, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130415_005.An1

Acquisition information
Start time:                 4/15/2013 10:59:32
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1200E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1200E+02) = 

8.6625E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 11:44:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130415_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 11:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1644

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.89       21.  68.71   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.50       33.  40.88   0.82  1.866E-02    63.30   3.750  1.525E+00 Th234 
74.58       56.  30.10   0.83  2.821E-02
77.23      126.  13.44   0.83  3.019E-02
87.26       44.  37.92   0.63  3.669E-02
92.72       14. 111.28   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  2.831E-01 Ac228 
93.58       15. 106.08   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.875E-01 Ac228 
93.58       15. 106.08   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.875E-01 Ac228 
130.95        9. 178.00   0.89  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.19       13. 104.76   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
162.31        2. 641.92   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
185.98       43.  36.00   0.95  4.819E-02   185.72  57.000  5.055E-02 U235  

186.21   3.555  8.112E-01 Ra226 
185.99       42.  37.82   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.839E-01 Ra226 
205.42        3. 475.16   0.97  4.641E-02   205.32   5.020    PBC<MDA U235  
238.47      256.   8.16   1.09  4.319E-02   238.63  43.600  4.269E-01 Pb212 
241.61       55.  26.32   0.63  4.285E-02   242.00   7.268  5.628E-01 Pb214 
277.18       17.  67.04   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01      115.  15.09   1.09  3.815E-02   295.22  18.414  5.025E-01 Pb214 
299.67       19.  48.64   1.07  3.774E-02   300.09   3.180  5.145E-01 Pb212 
338.02      103.  14.53   0.86  3.496E-02   338.32  11.400  8.265E-01 Ac228 

338.32  11.400  8.265E-01 Ac228 
351.66      225.   8.79   0.94  3.406E-02   351.93  35.600  5.811E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.01      104.  13.42   1.22  2.417E-02   583.19  85.000  1.618E-01 Tl208 
609.31      165.   8.93   1.72  2.345E-02   609.31  45.490  4.962E-01 Bi214 
722.74        5. 148.61   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.54       10.  77.15   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.37        5. 139.23   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.64        9.  76.54   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.17       70.  15.05   1.58  1.779E-02   911.20  26.200  4.806E-01 Ac228 

911.20  26.200  4.806E-01 Ac228 
968.83       32.  27.91   1.62  1.704E-02   968.96  15.900  3.839E-01 Ac228 

968.96  15.900  3.839E-01 Ac228 
991.35        1. 653.94   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1112.35        1. 789.39   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.39       18.  40.57   1.71  1.535E-02  1120.29  14.910  2.585E-01 Bi214 
1460.66      422.   5.19   1.60  1.254E-02  1460.82  10.550  9.753E+00 K40   
1764.08       12.  31.74   1.96  1.069E-02  1764.49  15.310  2.366E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.07    74.61       127.        51. 1.801E+03   71.59   0.547  -      s 
308.67    77.26        86.       127. 4.193E+03   28.11   0.839  -        
348.62    87.26       104.        44. 1.188E+03   75.83   0.626  -      s 

1350.85   338.02       119.        21. 6.124E+02  150.24   0.862 AC-228  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.26    59.89        90.        21.     0.008   137.42   0.813s
Th-234    253.68    63.50        76.        33.     0.012    81.76   0.818 
Th-234    370.44    92.72       122.        14.     0.005   222.56   0.850s
U-235     372.97    93.35       114.        15.     0.005   212.16   0.851D
Ac-228    372.97    93.35       114.        15.     0.005   212.16   0.851D
Eu-152    485.09   121.41       144.       -17.    -0.006   206.37   0.883s
Pa-234    523.23   130.95       112.         9.     0.003   355.99   0.893s
U-235     572.12   143.19        88.        13.     0.005   209.51   0.907s
U-235     648.53   162.31        85.         2.     0.001  1283.83   0.928s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.12   185.98       100.        43.     0.016    71.99   0.952 
Ra-226    743.17   185.99       104.        42.     0.015    75.64   0.953s
U-235     820.83   205.42        78.         3.     0.001   950.32   0.973s
Pb-212    952.93   238.47        82.       250.     0.093    16.32   1.091 
Pb-214    965.49   241.61        72.        55.     0.020    52.63   0.630s
Tl-208   1107.66   277.18        56.        17.     0.006   134.08   1.048 
Pb-214   1178.92   295.01        67.       110.     0.041    30.17   1.094 
Pb-212   1197.57   299.67        41.        19.     0.007    97.28   1.071s
Ac-228   1350.81   338.01        38.        81.     0.030    30.85   1.109 
Eu-152   1373.92   343.79        52.        -2.    -0.001   890.07   1.114s
Pb-214   1405.40   351.66        57.       219.     0.081    17.58   0.944 
Tl-208   2330.42   583.01        26.       104.     0.038    26.84   1.219 
Bi-214   2435.63   609.31        26.       165.     0.061    17.87   1.717s
Eu-154   2889.31   722.74        25.         5.     0.002   297.21   1.447s
Bi-212   2908.53   727.54        22.        10.     0.004   154.30   1.450s
Eu-152   3111.32   778.24        27.        -7.    -0.003   222.20   1.489s
Bi-212   3139.86   785.37        20.         5.     0.002   278.47   1.494s
Tl-208   3440.97   860.64        20.         9.     0.003   153.09   1.548s
Ac-228   3643.18   911.17        20.        70.     0.026    30.11   1.583s
Pa-234   3787.71   947.29        20.        -3.    -0.001   386.07   1.606s
Eu-152   3852.80   963.56        37.        -3.    -0.001   613.75   1.618s
Ac-228   3873.90   968.83        25.        32.     0.012    55.82   1.621 
Eu-154   3964.00   991.35        10.         1.     0.000  1307.89   1.639s
Eu-154   4012.11  1003.37        22.        -5.    -0.002   292.69   1.644s
Eu-152   4448.31  1112.35        19.         1.     0.000  1578.77   1.708s
Bi-214   4480.47  1120.39        26.        18.     0.007    81.13   1.712s
Co-60    4681.72  1170.66        16.        -3.    -0.001   391.74   1.741s
Eu-152   5627.46  1406.87        11.        -2.    -0.001   484.89   1.851s
K-40     5842.89  1460.66        34.       402.     0.149    10.37   1.605 
Bi-214   7058.36  1764.08        10.        12.     0.004    63.48   1.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8883E-01                                      5.12E+12             
911.20 4.806E-01  (  7.230E-02 1.51E+01 2.62E+01 G  
968.96 3.839E-01  (  1.372E-01 2.79E+01 1.59E+01 G  
338.32 6.541E-01  (  1.154E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.875E-01 -   4.871E-01 1.06E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2126E-01                                      1.58E+05             
59.54 1.213E-01 ?(  1.300E-01 6.87E+01 3.59E+01 G  

Bi-212   N   2.9109E-01                                      5.12E+12             
727.33 2.223E-01  (  2.566E-01 7.72E+01 6.65E+00 G  
785.37 7.032E-01 &(  1.524E+00 1.39E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.302E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.9619E-01                                      5.84E+05             
609.31 4.962E-01 *(P 3.575E-02 8.93E+00 4.55E+01 G  

1120.29 2.585E-01 - P 1.671E-01 4.06E+01 1.49E+01 G  
1764.49 2.366E-01 - P 1.467E-01 3.17E+01 1.53E+01 G  

Co-60    T  -1.1578E-03                                      1.93E+03             
1332.49-1.158E-03 %(  2.234E-02 1.18E+03 1.00E+02 G  
1173.23-6.589E-03 +   2.032E-02 1.96E+02 9.98E+01 G  

Cs-137   I  -1.0280E-03                                      1.10E+04             
661.66-1.028E-03 %(  2.358E-02 1.40E+03 8.50E+01 G  

Eu-152   I  -1.3224E-03                                      4.94E+03             
344.28-8.174E-03 ?(  5.928E-02 4.45E+02 2.66E+01 G  
121.78-3.963E-02 +   6.547E-02 1.03E+02 2.84E+01 G  
778.90-8.779E-02 +   1.511E-01 1.11E+02 1.30E+01 G  
964.08-3.716E-02 +   1.843E-01 3.07E+02 1.45E+01 G  

1112.08 1.226E-02 ?(  1.579E-01 7.89E+02 1.34E+01 G  
1408.01-2.459E-02 +   9.407E-02 2.42E+02 2.09E+01 G  

Eu-154   I   2.1329E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.598E-01 1.00E+03 1.22E+01 G  
123.07 9.184E-04 %   3.428E-02 2.27E+03 4.04E+01 G  

1274.43 9.197E-05 %   7.900E-02 5.21E+04 3.49E+01 G  
723.30 3.864E-02 &(  9.021E-02 1.49E+02 2.00E+01 G  

1004.72-5.186E-02 +   1.187E-01 1.46E+02 1.79E+01 G  
996.25 1.300E-02 &(  1.377E-01 6.54E+02 1.05E+01 G  

K-40     N   9.7534E+00                                      4.57E+11             
1460.82 9.753E+00  (P 3.291E-01 5.19E+00 1.06E+01 G  

Pa-234   N   3.0485E-02                                      1.63E+12             
131.30 3.048E-02 ?(  8.774E-02 1.78E+02 1.82E+01 G  
569.50 0.000E+00 &   2.537E-01 1.00E+03 9.30E+00 G  
946.00-4.697E-02 +   1.434E-01 1.93E+02 1.35E+01 G  
880.52-6.549E-03 &   2.014E-01 1.87E+03 1.05E+01 G  
883.24 0.000E+00 &   2.360E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.3287E-01                                      5.12E+12             
238.63 4.269E-01  (P 3.585E-02 8.16E+00 4.36E+01 G  
300.09 5.145E-01 ?(P 4.006E-01 4.86E+01 3.18E+00 G  

Pb-214   N   5.5533E-01                                      5.84E+05             
351.93 5.811E-01  (P 4.638E-02 8.79E+00 3.56E+01 G  
295.22 5.025E-01  (P 8.717E-02 1.51E+01 1.84E+01 G  
242.00 5.628E-01  (P 2.042E-01 2.63E+01 7.27E+00 G  

Ra-226   N   7.8392E-01                                      5.84E+05             
186.21 7.839E-01 @(  4.458E-01 3.78E+01 3.56E+00 G  

Th-234   N   1.5245E+00                                      1.63E+12             
63.30 1.525E+00 ?(  9.298E-01 4.09E+01 3.75E+00 G  
92.59 2.698E-01 &   4.806E-01 1.11E+02 4.34E+00 G  

Tl-208   N   1.6518E-01                                      5.12E+12             
583.19 1.618E-01  (  1.870E-02 1.34E+01 8.50E+01 G  
277.37 2.081E-01  (  2.143E-01 6.70E+01 6.60E+00 G  
860.53 1.268E-01 -   1.441E-01 7.65E+01 1.24E+01 G  

U-235    N   5.1711E-02                                      2.57E+11             
143.77 7.676E-02 &(  1.278E-01 1.05E+02 1.09E+01 G  
205.32 3.640E-02 ?(  2.825E-01 4.75E+02 5.02E+00 G  
163.36 2.594E-02 ?(  2.727E-01 6.42E+02 5.08E+00 G  
185.72 5.055E-02  (  2.718E-02 3.60E+01 5.70E+01 G  

Energy duplication    
93.35 2.047E-01 ?   3.467E-01 1.06E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       114.        15.     0.005   212.16   2.047E-01   
Ac-228      93.35       114.        15.     0.005   212.16   2.875E-01   
Eu-152     121.41       144.       -17.    -0.006   206.37  -3.963E-02   
Pa-234     130.95       112.         9.     0.003   355.99   3.048E-02   
U-235      143.19        88.        13.     0.005   209.51   7.676E-02   
U-235      162.31        85.         2.     0.001  1283.83   2.594E-02   
U-235      185.98       100.        43.     0.016    71.99   5.055E-02   
Ra-226     185.99       104.        42.     0.015    75.64   7.839E-01   
U-235      205.42        78.         3.     0.001   950.32   3.640E-02   
Ac-228     338.01        38.        81.     0.030    30.85   6.541E-01   
Eu-152     343.79        52.        -2.    -0.001   890.07  -8.174E-03   
Eu-154     722.74        25.         5.     0.002   297.21   3.864E-02   
Bi-212     727.54        22.        10.     0.004   154.30   2.223E-01   
Eu-152     778.24        27.        -7.    -0.003   222.20  -8.779E-02   
Bi-212     785.37        20.         5.     0.002   278.47   7.032E-01   
Ac-228     911.17        20.        70.     0.026    30.11   4.806E-01   
Pa-234     947.29        20.        -3.    -0.001   386.07  -4.697E-02   
Eu-152     963.56        37.        -3.    -0.001   613.75  -3.716E-02   
Ac-228     968.83        25.        32.     0.012    55.82   3.839E-01   
Eu-154     991.35        10.         1.     0.000  1307.89   1.300E-02   
Eu-154    1003.37        22.        -5.    -0.002   292.69  -5.186E-02   
Eu-152    1112.35        19.         1.     0.000  1578.77   1.226E-02   
Co-60     1170.66        16.        -3.    -0.001   391.74  -6.589E-03   
Eu-152    1406.87        11.        -2.    -0.001   484.89  -2.459E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.8883E-01    4.8883E-01   1.1492E-01    1.2025E-01  7.230E-02
Am-241 #A    1.2124E-01    1.2126E-01   1.6663E-01    1.6687E-01  1.300E-01
Bi-212 #C    2.9109E-01    2.9109E-01   4.4915E-01    4.4940E-01  2.566E-01
Bi-214 #     4.9617E-01    4.9619E-01   9.2863E-02    9.5565E-02  3.575E-02
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Co-60  #A   -1.1416E-03   -1.1578E-03   2.7327E-02    2.7327E-02  2.234E-02
Cs-137 #A   -1.0255E-03   -1.0280E-03   2.8742E-02    2.8742E-02  2.358E-02
Eu-152 #A   -1.3151E-03   -1.3224E-03   1.1770E-02    1.1770E-02  5.928E-02
Eu-154 #A    2.1146E-02    2.1329E-02   6.3392E-02    6.3402E-02  1.598E-01
K-40         9.7534E+00    9.7534E+00   1.0607E+00    1.1685E+00  3.291E-01
Pa-234 #A    3.0485E-02    3.0485E-02   1.0852E-01    1.0879E-01  8.774E-02
Pb-212       4.3287E-01    4.3287E-01   7.2318E-02    8.0693E-02  3.585E-02
Pb-214       5.5530E-01    5.5533E-01   1.0024E-01    1.0490E-01  4.638E-02
Ra-226 #     7.8389E-01    7.8392E-01   5.9298E-01    5.9535E-01  4.458E-01
Th-234 #     1.5245E+00    1.5245E+00   1.2465E+00    1.2548E+00  9.298E-01
Tl-208       1.6518E-01    1.6518E-01   4.4341E-02    4.5605E-02  1.870E-02
U-235  #A    5.1711E-02    5.1711E-02   3.7229E-02    3.7377E-02  1.278E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     1.293E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.0 keV) 1.2927427E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-312-040                Sampled:         03/07/13 13:21                
Type:            SDUP                          Received:        03/07/13                      
MSS Lab ID:      243841-002                    Prepared:        03/12/13 09:50                
Lab ID:          QC680373                      Analyzed:        04/15/13 09:01                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   333 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0667 U       0.172       -0.0534 U       0.186       0.151           0.9    NC   40  NC     1   

Bismuth-212                       0.437          0.437        0.819          0.381       0.201                  60.8 40  0.467  1   

Bismuth-214                       0.605          0.111        0.544          0.104       0.0412                 10.6 40  0.282  1   

Cesium-137                        0.000544 U     0.0275       0.00869 U      0.0261      0.0206          0.07   NC   40  NC     1   

Cobalt-60                         0.00423 U      0.0169      -0.000205 U     0.0286      0.0235          0.03   NC   40  NC     1   

Europium-152                      0.0372 U       0.0559       0.0532 U       0.0763      0.0591          0.1    NC   40  NC     1   

Europium-154                      0.0322 U       0.0539      -0.0978 U       0.246       0.193           0.2    NC   40  NC     1   

Lead-212                          0.616          0.0992       0.540          0.0982      0.0465                 13.1 40  0.383  1   

Lead-214                          0.656          0.117        0.676          0.110       0.0443                 2.93 40  0.0860 1   

Potassium-40                     11.9            1.23        12.1            1.22        0.0541                 1.61 40  0.0786 1   

Protactinium-234                 -0.00616 U      0.0168      -0.0414 U       0.128       0.103                  NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.605          0.111        0.544          0.104       0.0412          0.2    10.6 40  0.282  1   

Thallium-208                      0.207          0.0429       0.214          0.0465      0.0160                 3.16 40  0.0744 1   

Thorium-232 (By Actinium-228)     0.672          0.143        0.694          0.133       0.0613          0.9    3.20 40  0.0793 1   

Thorium-234                       0.675 U        0.588        0.553 U        0.450       1.08                   NC   40  NC     1   

Uranium-235                       0.166          0.184        0.0667 U       0.0373      0.157           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 243841 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1513151688009                                                            Seqnum        : 1503151636003.1                                                         

File          : 2_20130415_009                                                           File          : 1_20130415_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 243841-002                                                               Lab ID        : QC680373                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196194                                                                   Batch         : 196194                                                                  

Time          : 15-APR-2013 15:00                                                        Time          : 15-APR-2013 09:01                                                       

Sample Amount : 330 g                                                                    Sample Amount : 333 g                                                                   

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.08 %                                                                  

Cal           : 15-APR-2013 08:19:28,09-JAN-2013 12:22:14                                Cal           : 15-APR-2013 07:27:48,09-JAN-2013 09:04:01                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.06666     0.1382    0.9    .17214         .17221        -0.05337    0.1507   0.9   .18572        .18576             40          1    u     

Bismuth-212                      0.4370      0.2808           .43682         .43739        0.8189      0.2011         .37857        .38089        61   40   0.467  1    u     

Bismuth-214                      0.6051      0.04534          .10792         .11137        0.5443      0.04116        .10082        .10381        11   40   0.282  1    u     

Cesium-137                       0.0005444   0.02259   0.07   .027485        .027485       0.008690    0.02061  0.07  .026126       .026129            40          1    u     

Cobalt-60                        0.004225    0.02527   0.03   .016884        .016885       -0.0002049  0.02353  0.03  .028594       .028594            40          1    u     

Europium-152                     0.03719     0.04401   0.1    .055867        .055908       0.05319     0.05912  0.1   .076251       .076312            40          1    u     

Europium-154                     0.03225     0.1646    0.2    .053876        .053902       -0.09777    0.1933   0.2   .24586        .24591             40          1    u     

Lead-212                         0.6159      0.04186          .08511         .099188       0.5404      0.04646        .087444       .098203       13   40   0.383  1    u     

Lead-214                         0.6561      0.04821          .11076         .11662        0.6756      0.04427        .10353        .11015        3    40   0.086  1    u     

Potassium-40                     11.88       0.2574           1.081          1.2348        12.07       0.05407        1.0584        1.2199        2    40   0.079  1    u     

Protactinium-234                 -0.006164   0.09143          .016767        .016837       -0.04136    0.1031         .12729        .12771             40          1    u     

Radium-226 (By Bismuth-214)      0.6051      0.04534   0.2    .10792         .11137        0.5443      0.04116  0.2   .10082        .10381        11   40   0.282  1    u     

Thallium-208                     0.2072      0.01500          .040785        .042922       0.2138      0.01604        .04436        .046458       3    40   0.074  1    u     

Thorium-232 (By Actinium-228)    0.6720      0.07177   0.9    .13427         .14283        0.6938      0.06132  0.9   .12272        .13262        3    40   0.079  1    u     

Thorium-234                      0.6750      1.198            .5841          .58758        0.5532      1.078          .4473         .45035             40          1    u     

Uranium-235                      0.1661      0.1347    0.18   .18358         .18389        0.06672     0.1572   0.18  .037066       .037314            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-312-040DUP       
Sample Description: QC680373, 196194, SDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130415_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-312                      Matrix: S         
Sample Time: 3/7/2013 13:21            Live Time: 2700   sec

Acquisition Time: 4/15/2013 09:01:38        Real Time: 2702   sec
Analysis Time: 4/15/2013 09:46           Dead Time: 0.08   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.938E-01      1.227E-01      1.326E-01      6.132E-02
Am-241    #AB   -5.337E-02      1.857E-01      1.858E-01      1.507E-01
Bi-212           8.189E-01      3.786E-01      3.809E-01      2.011E-01
Bi-214           5.443E-01      1.008E-01      1.038E-01      4.116E-02
Co-60     #AB   -2.049E-04      2.859E-02      2.859E-02      2.353E-02
Cs-137    #AB    8.690E-03      2.613E-02      2.613E-02      2.061E-02
Eu-152    #AB    5.319E-02      7.625E-02      7.631E-02      5.912E-02
Eu-154    #AB   -9.777E-02      2.459E-01      2.459E-01      1.933E-01
K-40             1.207E+01      1.058E+00      1.220E+00      5.407E-02
Pa-234    #AB   -4.136E-02      1.273E-01      1.277E-01      1.031E-01
Pb-212           5.404E-01      8.744E-02      9.820E-02      4.646E-02
Pb-214           6.756E-01      1.035E-01      1.101E-01      4.427E-02
Ra-226    #      1.656E+00      6.526E-01      6.621E-01      4.109E-01
Th-234    #AB    5.532E-01      4.473E-01      4.504E-01      1.078E+00
Tl-208           2.138E-01      4.436E-02      4.646E-02      1.604E-02
U-235     #AB    6.672E-02      3.707E-02      3.731E-02      1.572E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.789E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

Sample description                                             
QC680373, 196194, SDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130415_003.An1

Acquisition information
Start time:                 4/15/2013 09:01:38
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

123 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/7/2013 13:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0874

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.46        4. 441.20   0.86  2.102E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.492E-01 Th234 
74.75      112.  18.54   0.87  3.066E-02
77.17      177.  12.06   0.87  3.245E-02
87.30       68.  32.84   0.68  3.891E-02
92.93       68.  31.35   0.69  4.199E-02    92.59   4.343  1.131E+00 Th234 

93.35   5.760  8.452E-01 U235  
93.35   4.100  1.187E+00 Ac228 
93.35   5.760  8.452E-01 U235  

93.11       54.  40.43   0.89  4.163E-02    92.59   4.343  9.020E-01 Th234 
93.35   5.760  6.743E-01 U235  
93.35   4.100  9.474E-01 Ac228 
92.59   4.343  9.020E-01 Th234 

93.14       54.  41.08   0.89  4.199E-02    92.59   4.343  8.936E-01 Th234 
93.35   5.760  6.681E-01 U235  
93.35   4.100  9.385E-01 Ac228 

163.33        5. 374.09   0.96  5.062E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  5.337E-02 U235  

185.82       70.  27.78   0.98  4.883E-02   185.72  57.000  7.591E-02 U235  
186.21   3.555  1.218E+00 Ra226 
185.72  57.000  7.591E-02 U235  

185.98       96.  19.71   0.79  4.878E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.656E+00 Ra226 

205.34       10. 160.88   1.00  4.687E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.243E-01 U235  

238.60      345.   7.98   1.08  4.342E-02   238.63  43.600  5.404E-01 Pb212 
241.97       66.  30.71   0.76  4.308E-02   242.00   7.268  6.299E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.26       15.  88.68   1.07  3.969E-02   277.37   6.600    PBC<MDA Tl208 
295.21      158.  12.42   0.80  3.814E-02   295.22  18.414  6.678E-01 Pb214 
299.92       17.  67.12   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.28       98.  15.14   1.22  3.485E-02   338.32  11.400  7.386E-01 Ac228 
344.28       16.  71.67   1.14  3.443E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  5.338E-02 Eu152 
351.92      280.   7.56   0.98  3.392E-02   351.93  35.600  6.889E-01 Pb214 
409.03       18.  55.48   0.55  3.058E-02
583.45      144.  10.37   1.16  2.387E-02   583.19  85.000  2.138E-01 Tl208 
609.32      203.   9.02   1.31  2.316E-02   609.31  45.490  5.639E-01 Bi214 
661.77        5. 150.32   1.42  2.188E-02   661.66  84.990    PBC<MDA Cs137 
719.88        2. 246.95   1.48  2.056E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.418E-02 Eu154 
727.42       39.  23.11   1.12  2.048E-02   727.33   6.650  8.541E-01 Bi212 
781.63        1. 544.63   1.52  1.953E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.432E-02 Eu152 
785.08        6. 126.65   1.53  1.942E-02   785.37   1.110    PBC<MDA Bi212 
911.21      109.  11.69   1.70  1.749E-02   911.20  26.200  7.143E-01 Ac228 
969.19       56.  18.39   1.54  1.674E-02   968.96  15.900  6.278E-01 Ac228 
999.91        2. 267.84   1.70  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.729E-02 Eu154 
1120.54       24.  36.97   1.79  1.507E-02  1120.29  14.910  3.252E-01 Bi214 
1274.52        1. 858.11   1.90  1.367E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  5.095E-03 Eu154 
1407.61        5. 133.28   1.99  1.265E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.295E-02 Eu152 
1460.82      520.   4.39   1.85  1.228E-02  1460.82  10.550  1.207E+01 K40   
1620.44        4. 171.84   2.13  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.44       26.  25.34   2.21  1.046E-02  1764.49  15.310  4.863E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.74    74.72       199.        86. 2.798E+03   53.36   0.965  -        
308.41    77.14       181.       150. 4.632E+03   31.66   0.889  -        
349.01    87.30       170.        68. 1.735E+03   65.67   0.682  -      s 

1635.64   409.03        35.        18. 5.854E+02  110.96   0.553 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.77    59.48       182.       -11.    -0.004   348.01   0.857s
Th-234    253.70    63.46       147.         4.     0.001   882.40   0.860s
Th-234    372.27    93.11       213.        54.     0.020    80.85   0.890 
U-235     373.22    93.35       217.        54.     0.020    82.16   0.891D
Ac-228    373.22    93.35       161.        68.     0.025    62.70   0.688D
Eu-152    486.69   121.73       179.        -9.    -0.003   418.76   0.920s
Eu-154    493.81   123.51       167.       -11.    -0.004   344.53   0.921s
Pa-234    526.86   131.77       186.       -13.    -0.005   307.76   0.929s
U-235     653.07   163.33       144.         5.     0.002   748.17   0.961s
U-235     742.99   185.82       155.        70.     0.026    55.56   0.983s
Ra-226    743.63   185.98       104.        96.     0.035    39.42   0.787s
U-235     821.05   205.34       118.        10.     0.004   321.77   1.003s
Pb-212    954.06   238.60       158.       340.     0.126    15.96   1.075 
Pb-214    967.51   241.97       140.        66.     0.024    61.43   0.758s
Tl-208   1108.65   277.26        77.        15.     0.005   177.35   1.073 
Pb-214   1180.45   295.21        72.       156.     0.058    24.83   0.797s
Pb-212   1199.25   299.92        67.        17.     0.006   134.24   1.095s
Ac-228   1352.69   338.28        46.        98.     0.036    30.27   1.221 
Eu-152   1376.69   344.28        59.        16.     0.006   143.35   1.137s
Pb-214   1407.23   351.92        58.       277.     0.102    15.12   0.981 
Pa-234   2275.54   569.03        42.        -2.    -0.001  1206.60   1.343s
Tl-208   2333.25   583.45        22.       144.     0.053    20.74   1.161 
Bi-214   2436.72   609.32        38.       198.     0.073    18.03   1.305 
Cs-137   2646.48   661.77        30.         5.     0.002   300.63   1.423s
Eu-154   2878.93   719.88        10.         2.     0.001   493.91   1.476s
Bi-212   2909.10   727.42        15.        39.     0.014    46.23   1.123s
Eu-152   3125.96   781.63        21.         1.     0.000  1089.25   1.522s
Bi-212   3139.74   785.08        27.         6.     0.002   253.30   1.528 
Eu-154   3499.64   875.04        36.        -7.    -0.003   251.47   1.600s
Pa-234   3518.67   879.80        39.        -5.    -0.002   356.77   1.606s
Pa-234   3533.92   883.61        35.        -3.    -0.001   641.17   1.608s
Ac-228   3644.31   911.21        16.       109.     0.040    23.38   1.698 
Ac-228   3876.27   969.19        14.        56.     0.021    36.78   1.538 
Eu-154   3999.19   999.91        15.         2.     0.001   535.68   1.697s
Bi-214   4481.81  1120.54        28.        24.     0.009    73.94   1.791s
Eu-154   5097.92  1274.52        23.         1.     0.000  1716.22   1.901s
Eu-152   5630.50  1407.61        17.         5.     0.002   266.57   1.992s
K-40     5843.43  1460.82         0.       520.     0.193     8.77   1.850 
Bi-212   6482.24  1620.44        17.         4.     0.001   343.68   2.127s
Bi-214   7058.59  1764.44         9.        26.     0.010    50.68   2.212s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/15/2013 09:46:47
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130415_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9379E-01                                      5.12E+12             
911.20 7.143E-01  (  6.132E-02 1.17E+01 2.62E+01 G  
968.96 6.278E-01  (  9.984E-02 1.84E+01 1.59E+01 G  
338.32 7.386E-01  (  1.201E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 1.187E+00 +   5.162E-01 3.13E+01 4.10E+00 XA 

Am-241   I  -5.3367E-02                                      1.58E+05             
59.54-5.337E-02 ?(  1.507E-01 1.74E+02 3.59E+01 G  

Bi-212   N   8.1894E-01                                      5.12E+12             
727.33 8.541E-01  (  2.011E-01 2.31E+01 6.65E+00 G  
785.37 8.600E-01  (  1.701E+00 1.27E+02 1.11E+00 G  

1620.74 6.342E-01 &(  1.709E+00 1.72E+02 1.51E+00 G  

Bi-214   N   5.4434E-01                                      5.84E+05             
609.31 5.639E-01  (P 4.116E-02 9.02E+00 4.55E+01 G  

1120.29 3.252E-01 -   1.656E-01 3.70E+01 1.49E+01 G  
1764.49 4.863E-01 ?(  1.282E-01 2.53E+01 1.53E+01 G  

Co-60    T  -2.0487E-04                                      1.93E+03             
1332.49-2.049E-04 &(  2.353E-02 6.98E+03 1.00E+02 G  
1173.23 3.969E-04 %   2.287E-02 3.50E+03 9.98E+01 G  

Cs-137   I   8.6904E-03                                      1.10E+04             
661.66 8.690E-03 &(  2.061E-02 1.50E+02 8.50E+01 G  

Eu-152   I   5.3192E-02                                      4.94E+03             
344.28 5.338E-02 ?(  5.912E-02 7.17E+01 2.66E+01 G  
121.78-1.948E-02 &   6.637E-02 2.09E+02 2.84E+01 G  
778.90 1.432E-02 -   1.267E-01 5.45E+02 1.30E+01 G  
964.08 5.452E-04 %   2.290E-01 2.55E+04 1.45E+01 G  

1112.08-4.768E-03 %   1.616E-01 2.06E+03 1.34E+01 G  
1408.01 5.295E-02 &(  1.090E-01 1.33E+02 2.09E+01 G  

Eu-154   I  -9.7767E-02                                      3.14E+03             
873.18-9.777E-02 &(  1.933E-01 1.26E+02 1.22E+01 G  
123.07-1.613E-02 +   4.505E-02 1.72E+02 4.04E+01 G  

1274.43 5.095E-03 +   7.142E-02 8.58E+02 3.49E+01 G  
723.30 1.418E-02 +   5.521E-02 2.47E+02 2.00E+01 G  

1004.72-1.797E-03 %   9.776E-02 3.31E+03 1.79E+01 G  
996.25 3.729E-02 &   1.590E-01 2.68E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2068E+01                                      4.57E+11             
1460.82 1.207E+01  (  5.407E-02 4.39E+00 1.06E+01 G  

Pa-234   N  -4.1361E-02                                      1.63E+12             
131.30-4.136E-02 ?(  1.031E-01 1.54E+02 1.82E+01 G  
569.50-2.047E-02 +   2.017E-01 6.03E+02 9.30E+00 G  
946.00 6.861E-03 %   1.648E-01 1.46E+03 1.35E+01 G  
880.52-8.194E-02 +   2.333E-01 1.78E+02 1.05E+01 G  
883.24-4.578E-02 &   2.373E-01 3.21E+02 9.70E+00 G  

Pb-212   N   5.4042E-01                                      5.12E+12             
238.63 5.404E-01  (P 4.646E-02 7.98E+00 4.36E+01 G  
300.09 4.155E-01 - P 4.774E-01 6.71E+01 3.18E+00 G  

Pb-214   N   6.7557E-01                                      5.84E+05             
351.93 6.889E-01  (P 4.427E-02 7.56E+00 3.56E+01 G  
295.22 6.678E-01  (P 8.460E-02 1.24E+01 1.84E+01 G  
242.00 6.299E-01  (P 2.651E-01 3.07E+01 7.27E+00 G  

Ra-226   N   1.6555E+00                                      5.84E+05             
186.21 1.656E+00  (  4.109E-01 1.97E+01 3.56E+00 G  

Th-234   N   5.5321E-01                                      1.63E+12             
63.30 1.492E-01 ?(  1.078E+00 4.41E+02 3.75E+00 G  
92.59 9.020E-01  (  5.659E-01 4.04E+01 4.34E+00 G  

Tl-208   N   2.1384E-01                                      5.12E+12             
583.19 2.138E-01  (  1.604E-02 1.04E+01 8.50E+01 G  
277.37 1.677E-01 -   2.341E-01 8.87E+01 6.60E+00 G  
860.53 0.000E+00 &   7.701E-02 1.00E+03 1.24E+01 G  

U-235    N   6.6715E-02                                      2.57E+11             
143.77-1.416E-03 %(  1.572E-01 6.74E+03 1.09E+01 G  
205.32 1.243E-01 ?(  3.230E-01 1.61E+02 5.02E+00 G  
163.36 5.337E-02 ?(  3.263E-01 3.74E+02 5.08E+00 G  
185.72 7.591E-02  (  3.138E-02 2.78E+01 5.70E+01 G  

Energy duplication    
93.35 6.681E-01     4.265E-01 4.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       182.       -11.    -0.004   348.01  -5.337E-02   
Th-234      63.46       147.         4.     0.001   882.40   1.492E-01   
Th-234      93.11       213.        54.     0.020    80.85   9.020E-01   
U-235       93.35       217.        54.     0.020    82.16   6.681E-01   
Eu-152     121.73       179.        -9.    -0.003   418.76  -1.948E-02   
Eu-154     123.51       167.       -11.    -0.004   344.53  -1.613E-02   
Pa-234     131.77       186.       -13.    -0.005   307.76  -4.136E-02   
U-235      163.33       144.         5.     0.002   748.17   5.337E-02   
U-235      185.82       155.        70.     0.026    55.56   7.591E-02   
U-235      205.34       118.        10.     0.004   321.77   1.243E-01   
Eu-152     344.28        59.        16.     0.006   143.35   5.338E-02   
Pa-234     569.03        42.        -2.    -0.001  1206.60  -2.047E-02   
Cs-137     661.77        30.         5.     0.002   300.63   8.690E-03   
Eu-154     719.88        10.         2.     0.001   493.91   1.418E-02   
Eu-152     781.63        21.         1.     0.000  1089.25   1.432E-02   
Eu-154     875.04        36.        -7.    -0.003   251.47  -9.777E-02   
Pa-234     879.80        39.        -5.    -0.002   356.77  -8.194E-02   
Pa-234     883.61        35.        -3.    -0.001   641.17  -4.578E-02   
Eu-154     999.91        15.         2.     0.001   535.68   3.729E-02   
Eu-154    1274.52        23.         1.     0.000  1716.22   5.095E-03   
Eu-152    1407.61        17.         5.     0.002   266.57   5.295E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9379E-01    6.9379E-01   1.2272E-01    1.3262E-01  6.132E-02
Am-241 #A   -5.3357E-02   -5.3367E-02   1.8572E-01    1.8576E-01  1.507E-01
Bi-212       8.1894E-01    8.1894E-01   3.7857E-01    3.8089E-01  2.011E-01
Bi-214       5.4432E-01    5.4434E-01   1.0082E-01    1.0381E-01  4.116E-02
Co-60  #A   -2.0203E-04   -2.0487E-04   2.8594E-02    2.8594E-02  2.353E-02
Cs-137 #A    8.6691E-03    8.6904E-03   2.6126E-02    2.6129E-02  2.061E-02
Eu-152 #A    5.2903E-02    5.3192E-02   7.6251E-02    7.6312E-02  5.912E-02
Eu-154 #A   -9.6933E-02   -9.7767E-02   2.4586E-01    2.4591E-01  1.933E-01
K-40         1.2068E+01    1.2068E+01   1.0584E+00    1.2199E+00  5.407E-02
Pa-234 #A   -4.1361E-02   -4.1361E-02   1.2729E-01    1.2771E-01  1.031E-01
Pb-212       5.4042E-01    5.4042E-01   8.7444E-02    9.8203E-02  4.646E-02
Pb-214       6.7554E-01    6.7557E-01   1.0353E-01    1.1015E-01  4.427E-02
Ra-226 #     1.6555E+00    1.6555E+00   6.5256E-01    6.6215E-01  4.109E-01
Th-234 #A    5.5321E-01    5.5321E-01   4.4730E-01    4.5035E-01  1.078E+00
Tl-208       2.1384E-01    2.1384E-01   4.4360E-02    4.6458E-02  1.604E-02
U-235  #A    6.6715E-02    6.6715E-02   3.7066E-02    3.7314E-02  1.572E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.721E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.7210135E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/11/13 12:26                
Type:            LCS                           Analyzed:        04/10/13 09:04                
Lab ID:          QC679327                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   325 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196194                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.4                 0.391     87.7   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 243841 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503144439004.1                                                  
File          : 1_20130410_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC679327                                                         
Matrix        : Soil                                                             
Batch         : 196194                                                           
Time          : 10-APR-2013 09:04                                                
Sample Amount : 325 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.18 %                                                           
Cal           : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.40  88    54-146  .39111        .64948        u    

u=use  

Page 1 of 1                                                                                                           1503144439004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC679327, 196194, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/11/2013 12:26           Live Time: 2700   sec

Acquisition Time: 4/10/2013 09:04:32        Real Time: 2705   sec
Analysis Time: 4/10/2013 09:49           Dead Time: 0.18   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.131E-01      2.194E-01      2.254E-01      1.641E-01
Am-241    #AB    1.110E-01      3.965E-01      3.966E-01      3.243E-01
Bi-212           1.425E+00      9.380E-01      9.408E-01      5.475E-01
Bi-214           1.140E+01      3.911E-01      6.495E-01      9.083E-02
Co-60     #AB   -2.541E-03      1.240E-02      1.241E-02      4.223E-02
Cs-137    #AB    3.810E-02      6.376E-02      6.378E-02      5.086E-02
Eu-152    #      5.087E-01      1.569E-01      1.595E-01      1.557E-01
Eu-154    #AB    4.639E-02      6.595E-02      6.599E-02      3.468E-01
K-40             9.207E+00      1.273E+00      1.354E+00      4.792E-01
Pa-234     AB    5.227E-02      5.246E-02      5.405E-02      2.136E-01
Pb-212           6.061E-01      1.419E-01      1.505E-01      9.016E-02
Pb-214           1.324E+01      3.438E-01      8.134E-01      1.124E-01
Ra-226           1.331E+01      1.765E+00      1.982E+00      1.064E+00
Th-234    #AB   -1.037E-01      3.259E+00      3.259E+00      2.682E+00
Tl-208           2.416E-01      7.155E-02      7.323E-02      4.135E-02
U-235     #      6.999E-01      9.043E-02      1.010E-01      3.908E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.160E+01

Analyst: Chris Fluty
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Sample description                                             
QC679327, 196194, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130410_004.An1

Acquisition information
Start time:                 4/10/2013 09:04:32
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2500E+02) = 

8.3160E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/11/2013 12:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0887

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.45       23. 178.55   0.85  1.748E-02    59.54  35.920    PBC<MDA Am241 
74.76      827.   6.29   0.86  3.068E-02
77.15     1532.   3.60   0.87  3.245E-02
87.24      589.   7.04   0.88  3.885E-02
90.02      237.  14.67   0.88  4.034E-02
92.98       31. 128.10   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.542E-01 Ac228 
93.35   5.760  3.945E-01 U235  

92.98       31. 128.10   0.88  4.199E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.542E-01 Ac228 

122.97       21. 185.62   0.91  5.016E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  3.250E-02 Eu154 

143.94        7. 627.38   0.93  5.130E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.788E-02 U235  

186.22      749.   6.63   1.01  4.878E-02   185.72  57.000  8.291E-01 U235  
186.21   3.555  1.331E+01 Ra226 
185.72  57.000  8.291E-01 U235  

238.56      419.   8.19   1.03  4.343E-02   238.63  43.600  6.747E-01 Pb212 
241.98     1306.   3.50   1.03  4.308E-02   242.00   7.268  1.283E+01 Pb214 
258.78       78.  35.96   0.58  4.142E-02
270.40       19. 109.41   0.51  4.033E-02
295.19     2954.   2.11   1.04  3.815E-02   295.22  18.414  1.295E+01 Pb214 
299.81       25. 108.93   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.17       85.  34.45   1.13  3.484E-02   338.32  11.400  6.616E-01 Ac228 
351.95     5256.   1.51   1.17  3.392E-02   351.93  35.600  1.340E+01 Pb214 
568.76       15. 116.47   1.35  2.428E-02   569.50   9.300    PBC<MDA Pa234 
583.41      159.  14.81   1.42  2.387E-02   583.19  85.000  2.416E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.43     3906.   1.71   1.42  2.316E-02   609.31  45.490  1.140E+01 Bi214 
661.79       23.  83.67   1.43  2.188E-02   661.66  84.990    PBC<MDA Cs137 
726.88       63.  32.92   0.44  2.048E-02   727.33   6.650  1.425E+00 Bi212 
768.56      371.   7.49   1.64  1.971E-02
786.06      103.  17.07   1.54  1.942E-02   785.37   1.110  1.478E+01 Bi212 
838.76       97.  26.29   0.54  1.854E-02
861.16       10. 154.31   1.60  1.821E-02   860.53  12.400    PBC<MDA Tl208 
880.04        9. 149.20   1.62  1.792E-02   880.52  10.500    PBC<MDA Pa234 
883.06       25.  56.04   1.62  1.788E-02   883.24   9.700  4.471E-01 Pa234 
911.37       96.  18.56   1.64  1.749E-02   911.20  26.200  6.430E-01 Ac228 
934.13      231.  11.02   1.03  1.719E-02
944.56        5. 238.13   1.67  1.703E-02   946.00  13.500    PBC<MDA Pa234 
964.32       43.  36.06   1.69  1.680E-02   964.08  14.500  5.420E-01 Eu152 

964.08  14.500  5.420E-01 Eu152 
968.96       75.  24.45   0.87  1.674E-02   968.96  15.900  8.654E-01 Ac228 
995.59       17.  76.06   1.71  1.641E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.091E-01 Eu154 
1120.43      918.   3.98   1.66  1.507E-02  1120.29  14.910  1.259E+01 Bi214 
1155.25      129.  16.82   0.70  1.473E-02
1173.53        3. 480.06   1.85  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.18       96.  15.42   2.03  1.265E-02  1408.01  20.850  1.127E+00 Eu152 

1408.01  20.850  1.127E+00 Eu152 
1460.84      398.   7.02   1.82  1.228E-02  1460.82  10.550  9.469E+00 K40   
1623.60        1. 628.39   2.17  1.126E-02  1620.74   1.510    PBC<MDA Bi212 
1764.54      742.   3.92   2.06  1.046E-02  1764.49  15.310  1.429E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.75      1210.       631. 2.056E+04   18.53   0.819  -        
308.44    77.15       981.      1256. 3.870E+04    9.17   0.880  -        
348.56    87.18       683.       608. 1.565E+04   15.60   1.120  -      s 
359.71    89.97       511.       254. 6.289E+03   28.16   0.872  -       M

1034.74   258.78       311.        78. 1.890E+03   71.93   0.577 PB-214  s 
1081.22   270.40       215.        19. 4.687E+02  218.82   0.509 AC-228  sc
3073.68   768.56       122.       371. 1.883E+04   14.99   1.639 BI-214   M
3354.48   838.76       131.        97. 5.220E+03   52.59   0.545 PB-214  s 
3736.03   934.13        99.       231. 1.343E+04   22.05   1.028 BI-214  s 
4620.73  1155.25        79.       129. 8.745E+03   33.64   0.702 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.
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------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.66    59.45       805.        23.     0.008   357.10   0.847s
Th-234    366.04    91.55       937.      -104.    -0.038    85.70   0.882s
U-235     373.23    93.35       772.        31.     0.011   256.20   0.882D
Ac-228    373.23    93.35       772.        31.     0.011   256.20   0.882D
Eu-152    486.64   121.72       806.       -22.    -0.008   359.56   0.912s
Eu-154    491.65   122.97       767.        21.     0.008   371.23   0.913s
Pa-234    521.99   130.56       761.       -48.    -0.018   166.53   0.921s
U-235     575.51   143.94       934.         7.     0.003  1254.75   0.934s
U-235     653.69   163.49       819.        -5.    -0.002  1568.81   0.954s
U-235     744.42   186.18       791.       747.     0.277    12.92   0.977 
Ra-226    744.58   186.22       661.       749.     0.277    13.26   1.006 
Pb-212    953.82   238.55       566.       371.     0.138    23.13   1.033 
Pb-214    967.50   241.97       492.      1267.     0.469     7.86   0.987 
Tl-208   1110.45   277.71       543.       -18.    -0.007   377.57   1.068s
Pb-214   1180.33   295.19       343.      2953.     1.094     4.22   1.042 
Pb-212   1198.82   299.81       397.        25.     0.009   217.87   1.090s
Ac-228   1352.22   338.17       389.        85.     0.032    68.91   1.128 
Pb-214   1407.33   351.95       358.      5252.     1.945     3.02   1.173 
Pa-234   2274.48   568.76       152.        15.     0.006   232.95   1.346s
Tl-208   2333.04   583.41       137.       159.     0.059    29.62   1.421 
Bi-214   2437.14   609.43       178.      3901.     1.445     3.43   1.418 
Cs-137   2646.59   661.79       173.        23.     0.009   167.35   1.429s
Eu-154   2890.47   722.76       183.       -29.    -0.011   139.00   1.484s
Bi-212   2906.92   726.88       108.        63.     0.023    65.85   0.440s
Eu-152   3106.15   776.68        99.       -19.    -0.007   158.55   1.532s
Bi-212   3143.69   786.06       104.       103.     0.038    34.15   1.537 
Tl-208   3444.13   861.16       114.        10.     0.004   308.62   1.602s
Eu-154   3494.27   873.70       111.       -13.    -0.005   240.20   1.612s
Pa-234   3519.64   880.04        81.         9.     0.003   298.41   1.618 
Pa-234   3531.73   883.06        87.        25.     0.009   112.08   1.620 
Ac-228   3644.98   911.37       110.        96.     0.035    37.12   1.644s
Pa-234   3777.77   944.56        78.         5.     0.002   476.27   1.673s
Eu-152   3856.82   964.32        97.        43.     0.016    72.12   1.687s
Ac-228   3875.39   968.96        70.        75.     0.028    48.90   0.872s
Eu-154   3981.93   995.59        77.        17.     0.006   152.13   1.714s
Bi-214   4481.32  1120.41        98.       907.     0.336     8.10   1.657 
Co-60    4693.87  1173.53        78.         3.     0.001   960.12   1.853s
Co-60    5325.43  1331.36        59.        -5.    -0.002   488.13   1.971s
Eu-152   5632.86  1408.18        62.        96.     0.036    30.83   2.025 
K-40     5843.74  1460.87        75.       387.     0.143    13.82   1.817 
Bi-212   6495.02  1623.60        33.         1.     0.000  1256.79   2.170s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.16  1764.54        20.       742.     0.275     7.84   2.063 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1307E-01                                      5.12E+12             
911.20 6.430E-01 ?(  1.641E-01 1.86E+01 2.62E+01 G  
968.96 8.654E-01  (  2.259E-01 2.45E+01 1.59E+01 G  
338.32 6.616E-01 ?(  3.566E-01 3.45E+01 1.14E+01 G  

Energy duplication    
93.35 5.542E-01 &   1.158E+00 1.28E+02 4.10E+00 XA 

Am-241   I   1.1102E-01                                      1.58E+05             
59.54 1.110E-01 ?(  3.243E-01 1.79E+02 3.59E+01 G  

Bi-212   N   1.4245E+00                                      5.12E+12             
727.33 1.425E+00  (  5.475E-01 3.29E+01 6.65E+00 G  
785.37 1.478E+01 +   3.400E+00 1.71E+01 1.11E+00 G  

1620.74 2.352E-01 &   2.411E+00 6.28E+02 1.51E+00 G  

Bi-214   N   1.1403E+01                                      5.84E+05             
609.31 1.140E+01  (P 9.083E-02 1.71E+00 4.55E+01 G  

1120.29 1.243E+01 +   3.162E-01 4.05E+00 1.49E+01 G  
1764.49 1.429E+01 +   2.030E-01 3.92E+00 1.53E+01 G  

Co-60    T  -2.5412E-03                                      1.93E+03             
1332.49-1.070E-02 ?(  4.223E-02 2.44E+02 1.00E+02 G  
1173.23 5.630E-03 ?(  4.416E-02 4.80E+02 9.98E+01 G  

Cs-137   I   3.8099E-02                                      1.10E+04             
661.66 3.810E-02 ?(  5.086E-02 8.37E+01 8.50E+01 G  

Eu-152   I   5.0873E-01                                      4.94E+03             
344.28 5.434E-03 %(  1.557E-01 1.74E+03 2.66E+01 G  
121.78-4.895E-02 +   1.440E-01 1.80E+02 2.84E+01 G  
778.90-2.265E-01 +   2.828E-01 7.93E+01 1.30E+01 G  
964.08 5.420E-01  (  2.916E-01 3.61E+01 1.45E+01 G  

1112.08-1.192E-03 %   3.132E-01 1.60E+04 1.34E+01 G  
1408.01 1.127E+00  (  2.147E-01 1.54E+01 2.09E+01 G  

Eu-154   I   4.6390E-02                                      3.14E+03             
873.18-1.803E-01 ?(  3.468E-01 1.20E+02 1.22E+01 G  
123.07 3.250E-02 +   9.871E-02 1.86E+02 4.04E+01 G  

138 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 09:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 0.000E+00 +   2.421E-01 1.00E+03 3.49E+01 G  
723.30-2.147E-01 +   2.367E-01 6.95E+01 2.00E+01 G  

1004.72 0.000E+00 &   2.742E-01 1.00E+03 1.79E+01 G  
996.25 3.091E-01 ?(  3.673E-01 7.61E+01 1.05E+01 G  

K-40     N   9.2070E+00                                      4.57E+11             
1460.82 9.207E+00  (  4.792E-01 6.91E+00 1.06E+01 G  

Pa-234   N   5.2271E-02                                      1.63E+12             
131.30-1.581E-01 ?(  2.136E-01 8.33E+01 1.82E+01 G  
569.50 2.093E-01 +   3.918E-01 1.16E+02 9.30E+00 G  
946.00 7.165E-02 +   2.764E-01 2.38E+02 1.35E+01 G  
880.52 1.435E-01 +   3.435E-01 1.49E+02 1.05E+01 G  
883.24 4.471E-01  (  3.858E-01 5.60E+01 9.70E+00 G  

Pb-212   N   6.0609E-01                                      5.12E+12             
238.63 6.042E-01  (P 9.016E-02 1.16E+01 4.36E+01 G  
300.09 6.325E-01 ?(P 1.191E+00 1.09E+02 3.18E+00 G  

Pb-214   N   1.3244E+01                                      5.84E+05             
351.93 1.340E+01  (P 1.124E-01 1.51E+00 3.56E+01 G  
295.22 1.295E+01  (P 1.893E-01 2.11E+00 1.84E+01 G  
242.00 1.247E+01 - P 5.083E-01 3.93E+00 7.27E+00 G  

Ra-226   N   1.3307E+01                                      5.84E+05             
186.21 1.331E+01  (  1.064E+00 6.63E+00 3.56E+00 G  

Th-234   N  -1.0372E-01                                      1.63E+12             
63.30-1.037E-01 %(  2.682E+00 1.57E+03 3.75E+00 G  
92.59-1.768E+00 +   1.215E+00 4.28E+01 4.34E+00 G  

Tl-208   N   2.4156E-01                                      5.12E+12             
583.19 2.416E-01  (  4.135E-02 1.48E+01 8.50E+01 G  
277.37-2.068E-01 -   6.381E-01 1.89E+02 6.60E+00 G  
860.53 1.362E-01 -   3.390E-01 1.54E+02 1.24E+01 G  

U-235    N   6.9989E-01                                      2.57E+11             
143.77 3.788E-02 ?(  3.908E-01 6.27E+02 1.09E+01 G  
205.32 3.570E-03 &   8.261E-01 1.40E+04 5.02E+00 G  
163.36-6.188E-02 &   7.985E-01 7.84E+02 5.08E+00 G  
185.72 8.269E-01 &(  7.254E-02 6.46E+00 5.70E+01 G  

Energy duplication    
93.35 3.945E-01 ?   8.244E-01 1.28E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.45       805.        23.     0.008   357.10   1.110E-01   
Th-234      91.55       937.      -104.    -0.038    85.70  -1.768E+00   
U-235       93.35       772.        31.     0.011   256.20   3.945E-01   
Eu-152     121.72       806.       -22.    -0.008   359.56  -4.895E-02   
Eu-154     122.97       767.        21.     0.008   371.23   3.250E-02   
U-235      143.94       934.         7.     0.003  1254.75   3.788E-02   
U-235      163.49       819.        -5.    -0.002  1568.81  -6.188E-02   
U-235      186.18       791.       747.     0.277    12.92   8.269E-01   
Cs-137     661.79       173.        23.     0.009   167.35   3.810E-02   
Eu-154     722.76       183.       -29.    -0.011   139.00  -2.147E-01   
Eu-152     776.68        99.       -19.    -0.007   158.55  -2.265E-01   
Eu-154     873.70       111.       -13.    -0.005   240.20  -1.803E-01   
Eu-152     964.32        97.        43.     0.016    72.12   5.420E-01   
Eu-154     995.59        77.        17.     0.006   152.13   3.091E-01   
Co-60     1173.53        78.         3.     0.001   960.12   5.630E-03   
Co-60     1331.36        59.        -5.    -0.002   488.13  -1.070E-02   
Eu-152    1408.18        62.        96.     0.036    30.83   1.127E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1307E-01    7.1307E-01   2.1937E-01    2.2538E-01  1.641E-01
Am-241 #A    1.1101E-01    1.1102E-01   3.9647E-01    3.9656E-01  3.243E-01
Bi-212       1.4245E+00    1.4245E+00   9.3799E-01    9.4082E-01  5.475E-01
Bi-214       1.1403E+01    1.1403E+01   3.9111E-01    6.4948E-01  9.083E-02
Co-60  #A   -2.5141E-03   -2.5412E-03   1.2405E-02    1.2405E-02  4.223E-02
Cs-137 #A    3.8028E-02    3.8099E-02   6.3758E-02    6.3782E-02  5.086E-02
Eu-152 #C    5.0660E-01    5.0873E-01   1.5685E-01    1.5954E-01  1.557E-01
Eu-154 #A    4.6086E-02    4.6390E-02   6.5949E-02    6.5993E-02  3.468E-01
K-40         9.2070E+00    9.2070E+00   1.2728E+00    1.3543E+00  4.792E-01
Pa-234  A    5.2271E-02    5.2271E-02   5.2462E-02    5.4051E-02  2.136E-01
Pb-212       6.0609E-01    6.0609E-01   1.4195E-01    1.5054E-01  9.016E-02
Pb-214       1.3244E+01    1.3244E+01   3.4376E-01    8.1338E-01  1.124E-01
Ra-226       1.3307E+01    1.3307E+01   1.7645E+00    1.9819E+00  1.064E+00
Th-234 #A   -1.0372E-01   -1.0372E-01   3.2587E+00    3.2587E+00  2.682E+00
Tl-208       2.4156E-01    2.4156E-01   7.1553E-02    7.3232E-02  4.135E-02
U-235  #C    6.9989E-01    6.9989E-01   9.0427E-02    1.0101E-01  3.908E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     5.015E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 5.0146900E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           243841                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/11/13 12:22                
Lab ID:          QC679326                      Analyzed:        04/10/13 13:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   323 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196194                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0141 U         0.0765         0.0615            0.9     
Bismuth-212                          0.0350 U         0.207          0.164                     
Bismuth-214                          0.0178 U         0.0387         0.0316                    
Cesium-137                           0.00523 U        0.0178         0.0138            0.07    
Cobalt-60                            0.000719 U       0.00842        0.00553           0.03    
Europium-152                         0.00861 U        0.0161         0.0319            0.1     
Europium-154                         0 U              0.106          0.101             0.2     
Lead-212                             0.00705 U        0.0232         0.0192                    
Lead-214                             0.00634 U        0.0314         0.0292                    
Potassium-40                         0.300            0.208          0.0986                    
Protactinium-234                     0.0283 U         0.0530         0.0529                    
Radium-226 (By Bismuth-214)          0.0178 U         0.0387         0.0316            0.2     
Thallium-208                         0.0108 U         0.0243         0.0156                    
Thorium-232 (By Actinium-228)       -0.0142 U         0.0825         0.0660            0.9     
Thorium-234                          0.00721 U        0.0936         0.487                     
Uranium-235                          0.00343 U        0.0167         0.0674            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 243841 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : QC679326                                                       

Seqnum : 1503144439008.1                               Matrix        : Soil                                                           

File   : 1_20130410_008                                Batch         : 196194                       Time      : 10-APR-2013 13:31     

Cal    : 10-APR-2013 07:30:13,09-JAN-2013 09:04:01     Caldate       : 10-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323 g                        Live Time : 2700 sec              

Dead Time : 0.04 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.0141       0.0615   0.9   .076483       .07649        u    
Bismuth-212                     0.0350        0.164          .20673        .20674        u    
Bismuth-214                     0.0178        0.0316         .03872        .038729       u    
Cesium-137                      0.00523       0.0138   0.07  .017791       .017793       u    
Cobalt-60                       0.000719      0.00553  0.03  .0084168      .0084168      u    
Europium-152                    0.00861       0.0319   0.1   .016099       .016107       u    
Europium-154                    0             0.101    0.2   .10642        .10642        u    
Lead-212                        0.00705       0.0192         .023233       .02324        u    
Lead-214                        0.00634       0.0292         .031406       .031408       u    
Potassium-40                    0.300         0.0986         .20753        .20808        u    
Protactinium-234                0.0283        0.0529         .052967       .053432       u    
Radium-226 (By Bismuth-214)     0.0178        0.0316   0.2   .03872        .038729       u    
Thallium-208                    0.0108        0.0156         .024251       .024261       u    
Thorium-232 (By Actinium-228)   -0.0142       0.0660   0.9   .0825         .082507       u    
Thorium-234                     0.00721       0.487          .093556       .093558       u    
Uranium-235                     0.00343       0.0674   0.18  .01666        .016662       u    

u=use  

Page 1 of 1                                                                                                           1503144439008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC679326, 196194, BLANK 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130410_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/11/2013 12:22           Live Time: 2700   sec

Acquisition Time: 4/10/2013 13:31:23        Real Time: 2701   sec
Analysis Time: 4/10/2013 14:16           Dead Time: 0.04   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Efficiency Cal Date: 1/9/2013 09:04                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.416E-02      8.250E-02      8.251E-02      6.602E-02
Am-241    #AB   -1.411E-02      7.648E-02      7.649E-02      6.149E-02
Bi-212    #AB    3.502E-02      2.067E-01      2.067E-01      1.638E-01
Bi-214    #AB    1.784E-02      3.872E-02      3.873E-02      3.163E-02
Co-60     #AB    7.186E-04      8.417E-03      8.417E-03      5.527E-03
Cs-137    #AB    5.228E-03      1.779E-02      1.779E-02      1.382E-02
Eu-152    #AB    8.612E-03      1.610E-02      1.611E-02      3.191E-02
Eu-154    #AB    0.000E+00      1.064E-01      1.064E-01      1.006E-01
K-40      #      3.004E-01      2.075E-01      2.081E-01      9.857E-02
Pa-234    #AB    2.827E-02      5.297E-02      5.343E-02      5.288E-02
Pb-212    #AB    7.055E-03      2.323E-02      2.324E-02      1.921E-02
Pb-214    #AB    6.343E-03      3.141E-02      3.141E-02      2.922E-02
Ra-226    #AB    0.000E+00      2.578E-01      2.578E-01      3.059E-01
Th-234    #AB    7.212E-03      9.356E-02      9.356E-02      4.873E-01
Tl-208    #AB    1.082E-02      2.425E-02      2.426E-02      1.563E-02
U-235     #AB    3.431E-03      1.666E-02      1.666E-02      6.738E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.310E-01

Analyst: Chris Fluty

144 of 291



ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

Sample description                                             
QC679326, 196194, BLANK                                         

Spectrum Filename: C:\User\SPC\Det1\1_20130410_008.An1

Acquisition information
Start time:                 4/10/2013 13:31:23
Live time:               2700
Real time:               2701
Dead time:                  0.04 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2300E+02) = 

8.3675E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/11/2013 12:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-04-06_0502.PBC

4/6/2013 05:02:02

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.26    60.35        29.        -3.    -0.001   541.91   0.847s
Th-234    377.17    94.34        21.         1.     0.000  1652.47   0.882s
Ac-228    373.23    93.35        32.        -2.    -0.001   747.89   0.882D
U-235     373.23    93.35        32.        -2.    -0.001   747.89   0.882D
Eu-152    488.14   122.09        24.         8.     0.003   186.95   0.912s
Eu-154    494.18   123.60        37.        -6.    -0.002   310.28   0.913s
Pa-234    524.09   131.08        46.        -1.     0.000  1457.47   0.921s
U-235     581.98   145.56        27.         1.     0.000  1480.25   0.934s
U-235     654.76   163.76        42.        -6.    -0.002   333.93   0.954s
U-235     748.19   187.12        20.         3.     0.001   485.62   0.977s
Pb-212    955.54   238.98        25.         4.     0.002   157.95   1.030s
Tl-208   1108.12   277.13        21.        -3.    -0.001   451.71   1.068s
Pb-214   1180.38   295.20        23.         3.     0.001   314.81   1.086s
Pb-212   1200.06   300.12        25.        -4.    -0.002   489.38   1.090s
Ac-228   1360.26   340.18        14.        -2.    -0.001   726.66   1.128s
Eu-152   1380.05   345.13        16.        -3.    -0.001   397.48   1.134s
Pb-214   1406.44   351.73        24.         1.     0.000   271.69   1.141s
Pa-234   2278.54   569.78        10.         5.     0.002   187.39   1.346s
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2335.06   583.91        19.         5.     0.002   277.40   1.358s
Bi-214   2438.64   609.81        21.         6.     0.002   115.32   1.382s
Cs-137   2641.57   660.54        13.         3.     0.001   340.33   1.429s
Eu-154   2877.33   719.48         9.        -1.     0.000   842.01   1.484s
Bi-212   2912.02   728.15        10.         2.     0.001   590.43   1.487s
Bi-212   3141.16   785.43        16.        -3.    -0.001   373.14   1.537s
Tl-208   3440.27   860.20         9.         3.     0.001   352.37   1.602s
Pa-234   3521.43   880.49        14.        -4.    -0.001   285.46   1.618s
Pa-234   3531.20   882.93         8.         3.     0.001   331.62   1.620s
Ac-228   3642.86   910.84        18.        -2.    -0.001   582.73   1.644s
Pa-234   3779.83   945.08        11.        -1.     0.000  1386.66   1.673s
Eu-152   3861.07   965.38         8.         2.     0.001   414.69   1.687s
Eu-152   4439.52  1109.96        11.        -3.    -0.001   332.43   1.805s
Co-60    4688.42  1172.16         8.         1.     0.000  1219.70   1.853s
K-40     5845.96  1461.43         3.        13.     0.005    69.08   2.062s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.4158E-02                                      5.12E+12             
911.20-1.416E-02 ?(  6.602E-02 2.91E+02 2.62E+01 G  
968.96 0.000E+00 +   2.712E-02 1.00E+03 1.59E+01 G  
338.32-1.182E-02 +   6.898E-02 3.63E+02 1.14E+01 G  

Energy duplication    
93.35-3.896E-02 +   2.360E-01 3.74E+02 4.10E+00 XA 

Am-241   I  -1.4114E-02                                      1.58E+05             
59.54-1.411E-02 ?(  6.149E-02 2.71E+02 3.59E+01 G  

Bi-212   N   3.5015E-02                                      5.12E+12             
727.33 3.501E-02 ?(  1.638E-01 2.95E+02 6.65E+00 G  
785.37-4.626E-01 +   1.357E+00 1.87E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.246E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.7841E-02                                      5.84E+05             
609.31 1.784E-02  (P 3.163E-02 5.77E+01 4.55E+01 G  

1120.29 0.000E+00 -   3.214E-02 1.00E+03 1.49E+01 G  
1764.49-1.975E-03 %   1.159E-01 3.58E+03 1.53E+01 G  

Co-60    T   7.1859E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  5.527E-03 1.00E+03 1.00E+02 G  
1173.23 1.438E-03 ?(  1.416E-02 6.10E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   5.2276E-03                                      1.10E+04             
661.66 5.228E-03 ?(  1.382E-02 1.70E+02 8.50E+01 G  

Eu-152   I   8.6117E-03                                      4.94E+03             
344.28-1.018E-02 ?(  3.191E-02 1.99E+02 2.66E+01 G  
121.78 1.743E-02 &(  2.484E-02 9.35E+01 2.84E+01 G  
778.90 0.000E+00 -   1.998E-01 1.00E+03 1.30E+01 G  
964.08 2.580E-02 ?(  8.289E-02 2.07E+02 1.45E+01 G  

1112.08-4.657E-02 &   1.197E-01 1.66E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.109E-01 1.00E+03 2.09E+01 G  

K-40     N   3.0044E-01                                      4.57E+11             
1460.82 3.004E-01 &(  9.857E-02 3.45E+01 1.06E+01 G  

Pa-234   N   2.8266E-02                                      1.63E+12             
131.30-4.436E-03  (  5.288E-02 7.29E+02 1.82E+01 G  
569.50 7.346E-02 ?(  1.006E-01 9.37E+01 9.30E+00 G  
946.00-9.079E-03 +   1.021E-01 6.93E+02 1.35E+01 G  
880.52-6.526E-02 +   1.436E-01 1.43E+02 1.05E+01 G  
883.24 4.629E-02 ?(  1.173E-01 1.66E+02 9.70E+00 G  

Pb-212   N   7.0548E-03                                      5.12E+12             
238.63 7.055E-03 ?(P 1.921E-02 7.90E+01 4.36E+01 G  
300.09-1.147E-01 & P 2.982E-01 2.45E+02 3.18E+00 G  

Pb-214   N   6.3425E-03                                      5.84E+05             
351.93 3.348E-03 ?(P 2.922E-02 1.36E+02 3.56E+01 G  
295.22 1.213E-02 ?(P 4.885E-02 1.57E+02 1.84E+01 G  
242.00-2.882E-02 % P 1.041E-01 2.84E+03 7.27E+00 G  

Th-234   N   7.2123E-03                                      1.63E+12             
63.30 0.000E+00 ?(  4.873E-01 1.00E+03 3.75E+00 G  
92.59 1.344E-02 ?(  1.812E-01 8.26E+02 4.34E+00 G  

Tl-208   N   1.0815E-02                                      5.12E+12             
583.19 7.249E-03 &(  1.563E-02 1.39E+02 8.50E+01 G  
277.37-3.473E-02 +   1.248E-01 2.26E+02 6.60E+00 G  
860.53 3.526E-02 &(  9.573E-02 1.76E+02 1.24E+01 G  

U-235    N   3.4307E-03                                      2.57E+11             
143.77 5.577E-03 ?(  6.738E-02 7.40E+02 1.09E+01 G  
205.32-1.823E-03 %   1.507E-01 5.03E+03 5.02E+00 G  
163.36-6.822E-02 +   1.816E-01 1.67E+02 5.08E+00 G  
185.72 3.019E-03 &(  1.169E-02 2.43E+02 5.70E+01 G  

Energy duplication    
93.35-2.773E-02 +   1.680E-01 3.74E+02 5.76E+00 X  
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.35        29.        -3.    -0.001   541.91  -1.411E-02   
Th-234      94.34        21.         1.     0.000  1652.47   1.344E-02   
Ac-228      93.35        32.        -2.    -0.001   747.89  -3.896E-02   
U-235       93.35        32.        -2.    -0.001   747.89  -2.773E-02   
Eu-152     122.09        24.         8.     0.003   186.95   1.743E-02   
Eu-154     123.60        37.        -6.    -0.002   310.28  -8.894E-03   
Pa-234     131.08        46.        -1.     0.000  1457.47  -4.436E-03   
U-235      145.56        27.         1.     0.000  1480.25   5.577E-03   
U-235      163.76        42.        -6.    -0.002   333.93  -6.822E-02   
U-235      187.12        20.         3.     0.001   485.62   3.019E-03   
Pb-212     238.98        25.         4.     0.002   157.95   7.055E-03  P
Tl-208     277.13        21.        -3.    -0.001   451.71  -3.473E-02   
Pb-214     295.20        23.         3.     0.001   314.81   1.213E-02  P
Pb-212     300.12        25.        -4.    -0.002   489.38  -1.147E-01  P
Ac-228     340.18        14.        -2.    -0.001   726.66  -1.182E-02   
Eu-152     345.13        16.        -3.    -0.001   397.48  -1.018E-02   
Pb-214     351.73        24.         1.     0.000   271.69   3.348E-03  P
Pa-234     569.78        10.         5.     0.002   187.39   7.346E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     583.91        19.         5.     0.002   277.40   7.249E-03   
Bi-214     609.81        21.         6.     0.002   115.32   1.784E-02  P
Cs-137     660.54        13.         3.     0.001   340.33   5.228E-03   
Eu-154     719.48         9.        -1.     0.000   842.01  -7.992E-03   
Bi-212     728.15        10.         2.     0.001   590.43   3.501E-02   
Bi-212     785.43        16.        -3.    -0.001   373.14  -4.626E-01   
Tl-208     860.20         9.         3.     0.001   352.37   3.526E-02   
Pa-234     880.49        14.        -4.    -0.001   285.46  -6.526E-02   
Pa-234     882.93         8.         3.     0.001   331.62   4.629E-02   
Ac-228     910.84        18.        -2.    -0.001   582.73  -1.416E-02   
Pa-234     945.08        11.        -1.     0.000  1386.66  -9.079E-03   
Eu-152     965.38         8.         2.     0.001   414.69   2.580E-02   
Eu-152    1109.96        11.        -3.    -0.001   332.43  -4.657E-02   
Co-60     1172.16         8.         1.     0.000  1219.70   1.438E-03   
K-40      1461.43         3.        13.     0.005    69.08   3.004E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.4158E-02   -1.4158E-02   8.2500E-02    8.2507E-02  6.602E-02
Am-241 #A   -1.4112E-02   -1.4114E-02   7.6483E-02    7.6490E-02  6.149E-02
Bi-212 #A    3.5015E-02    3.5015E-02   2.0673E-01    2.0674E-01  1.638E-01
Bi-214 #A    1.7841E-02    1.7841E-02   3.8720E-02    3.8729E-02  3.163E-02
Co-60  #A    7.1086E-04    7.1859E-04   8.4168E-03    8.4168E-03  5.527E-03
Cs-137 #A    5.2177E-03    5.2276E-03   1.7791E-02    1.7793E-02  1.382E-02
Eu-152 #A    8.5754E-03    8.6117E-03   1.6099E-02    1.6107E-02  3.191E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.0642E-01    1.0642E-01  1.006E-01
K-40   #     3.0044E-01    3.0044E-01   2.0753E-01    2.0808E-01  9.857E-02
Pa-234 #A    2.8266E-02    2.8266E-02   5.2967E-02    5.3432E-02  5.288E-02
Pb-212 #A    7.0548E-03    7.0548E-03   2.3233E-02    2.3240E-02  1.921E-02
Pb-214 #A    6.3423E-03    6.3425E-03   3.1406E-02    3.1408E-02  2.922E-02
Ra-226 #A    0.0000E+00    0.0000E+00   2.5775E-01    2.5775E-01  3.059E-01
Th-234 #A    7.2123E-03    7.2123E-03   9.3556E-02    9.3558E-02  4.873E-01
Tl-208 #A    1.0815E-02    1.0815E-02   2.4251E-02    2.4261E-02  1.563E-02
U-235  #A    3.4307E-03    3.4307E-03   1.6660E-02    1.6662E-02  6.738E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (3263) Env32  G53W4.26  4/10/2013 14:16:31
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130410_008.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130101001_Energy.An1

Acquisition information
Start time:                 1/1/2013 13:20:36
Live time:                600
Real time:                631
Dead time:                  4.84 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 08:56:47
Zero offset:           0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.138E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

153 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0243

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.97    17449.   1.20   1.15  1.892E-02
45.49     7492.   1.72   0.83  1.873E-02
46.79     2144.   6.01   0.83  1.868E-02
121.80    90974.   0.36   0.90  1.612E-02   121.78  28.410  1.000E+00 QA122 
244.65    17876.   0.93   1.02  1.192E-02   244.70   7.550  1.000E+00 Qa245 
295.93      845.   8.64   1.02  1.073E-02
344.30    50705.   0.47   1.13  9.599E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1692.   4.63   1.26  9.357E-03
411.16     3763.   2.31   1.18  8.907E-03
444.06     4860.   2.10   1.25  8.566E-03
488.77      564.  10.85   1.30  8.103E-03
564.03      483.  12.59   1.21  7.324E-03
586.43      572.  10.77   1.62  7.092E-03
678.61      517.  10.20   1.47  6.137E-03
688.75     1111.   7.22   1.34  6.032E-03
719.38      398.  14.08   1.30  5.714E-03
778.93    13135.   1.05   1.48  5.098E-03   778.90  12.970  1.000E+00 Qa779 
867.34     4051.   2.47   1.67  4.762E-03
919.26      444.  12.88   1.30  4.564E-03
964.04    12655.   1.01   1.68  4.394E-03   964.08  14.500  1.000E+00 Qa964 

1005.23      749.   8.50   1.74  4.293E-03
1085.94     8060.   1.21   1.75  4.096E-03
1089.74     1434.   4.64   1.75  4.087E-03
1112.03    10957.   1.12   1.76  4.032E-03
1212.99     1033.   5.47   1.69  3.786E-03
1299.13     1134.   3.66   1.90  3.575E-03
1407.98    13706.   0.88   2.00  3.309E-03  1408.01  20.850  1.000E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:09:35
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.72      304.   6.69   1.76  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.79    39.97      9846.     17449. 9.224E+05    2.41   1.148  -      s 
181.85    45.51      4569.      7492. 4.001E+05    3.44   0.829  -       D
187.05    46.81      7246.      2144. 1.148E+05   12.03   0.830  -       D

1183.25   295.93      1663.       845. 7.882E+04   17.28   1.018  -        
1470.26   367.70      1386.      1692. 1.808E+05    9.25   1.261  -      s 
1644.08   411.16      1233.      3763. 4.225E+05    4.63   1.180  -        
1775.64   444.06      1498.      4860. 5.673E+05    4.20   1.248  -        
1954.47   488.77      1060.       564. 6.960E+04   21.70   1.304  -        
2255.48   564.03      1188.       483. 6.591E+04   25.17   1.211  -      s 
2345.04   586.43      1074.       572. 8.066E+04   21.54   1.620  -      s 
2713.78   678.61       840.       517. 8.428E+04   20.41   1.468  -        
2754.31   688.75      1329.      1111. 1.842E+05   14.43   1.338  -      s 
2876.86   719.38       944.       398. 6.960E+04   28.16   1.303  -        
3468.71   867.34      1414.      4051. 8.507E+05    4.94   1.666  -        
3676.44   919.26       764.       444. 9.726E+04   25.77   1.296  -      s 
4020.39  1005.23       675.       749. 1.745E+05   17.00   1.738  -      s 
4343.27  1085.84       762.      8060. 1.968E+06    2.43   1.751  -       D
4358.49  1089.64      1501.      1434. 3.509E+05    9.29   1.754  -       D
4447.69  1112.03       827.     10957. 2.717E+06    2.24   1.756  -        
4851.65  1212.99       441.      1033. 2.730E+05   10.94   1.692  -      s 
5196.35  1299.13       141.      1134. 3.172E+05    7.32   1.900  -        
5830.97  1457.72        23.       304. 9.543E+04   13.37   1.758  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.80      5550.     90974.   151.624     0.72   0.899 
Qa-245    978.20   244.65      3053.     17876.    29.793     1.85   1.024 
Qa-344   1376.69   344.30      1939.     50705.    84.508     0.94   1.131 
Qa-779   3115.05   778.93      1430.     13135.    21.891     2.11   1.480 
Qa-964   3855.58   964.04       868.     12655.    21.092     2.02   1.675 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.92  1407.98       189.     13706.    22.843     1.77   2.000 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.908E-03 3.60E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.203E-03 9.25E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.024E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.709E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.424E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.337E-03 8.84E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130101001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9479E-01    1.0000E+00   7.1936E-03    1.1439E-01  1.908E-03
Qa-245       8.9479E-01    1.0000E+00   1.8500E-02    1.1565E-01  7.203E-03
Qa-344       8.9479E-01    1.0000E+00   9.4417E-03    1.1455E-01  2.024E-03
Qa-779       8.9479E-01    1.0000E+00   2.1067E-02    1.1609E-01  6.709E-03
Qa-964       8.9479E-01    1.0000E+00   2.0231E-02    1.1594E-01  5.424E-03
Qa-1408      8.9479E-01    1.0000E+00   1.7685E-02    1.1553E-01  2.337E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0000138E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/10/2013  Time: 07:30:13

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0080 +0.250106*Channel -2.0171e-008*Channel**2

FWHM (ch) =   3.1380 +0.001056*Channel -3.09327e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.80 -0.01%      0.91     0.91   -0.60%
978.26      244.70   244.66  0.02%      1.04     1.04    0.67%

1376.72      344.28   344.30 -0.00%      1.14     1.13    0.41%
3115.20      778.90   778.94 -0.00%      1.51     1.53   -1.70%
3855.71      964.08   964.04  0.00%      1.71     1.69    1.33%
5632.22     1408.01  1408.02 -0.00%      2.02     2.03   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

158 of 291
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130102003_EffCal.An1

Acquisition information
Start time:                 1/2/2013 14:49:02
Live time:              10800
Real time:              11032
Dead time:                  2.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 09:03:01
Zero offset:           0.013 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.481E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.54    32807.   1.20   0.89  5.181E-03    46.54   4.252  1.391E+04 Pb210 
59.55    69461.   0.68   0.87  1.748E-02    59.54  35.920  1.025E+03 AM241 
70.84     2999.   9.34   0.87  2.763E-02
72.92     4966.   5.74   0.88  2.930E-02
88.04   210345.   0.30   0.87  3.932E-02    88.03   3.626  1.572E+04 CD109 
122.04   124913.   0.40   0.90  5.003E-02   122.06  85.510  3.429E+02 Co57  
136.45    15902.   1.96   0.93  5.118E-02
165.81   140363.   0.34   0.94  5.046E-02   165.86  79.900  5.155E+02 Ce139 
238.66     1372.  16.06   0.88  4.342E-02
255.03     4792.   4.76   0.94  4.178E-02
279.12    94916.   0.43   1.08  3.954E-02   279.20  81.480  1.092E+03 Hg203 
351.85     1222.  15.13   1.01  3.393E-02
391.71   111912.   0.37   1.18  3.151E-02   391.70  64.970  8.875E+02 SN113 
514.05   114260.   0.38   1.28  2.607E-02   514.00  98.500  1.116E+03 Sr85  
609.35      930.  15.20   1.45  2.316E-02
661.68    92270.   0.42   1.41  2.187E-02   661.66  84.990  4.622E+02 CS137 
814.19     1334.  10.05   1.87  1.893E-02
897.97   140826.   0.31   1.61  1.767E-02   898.04  93.900  1.441E+03 Y898  

1173.21   105048.   0.35   1.79  1.456E-02  1173.23  99.850  6.919E+02 Co1173
1325.00     1918.   7.05   2.65  1.327E-02
1332.48    95463.   0.36   1.92  1.321E-02  1332.49  99.983  6.921E+02 Co1332
1460.76     1046.  11.82   1.81  1.228E-02
1836.00    90230.   0.36   2.34  1.009E-02  1836.05  99.320  1.529E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

283.24    70.88     37698.      2999. 1.085E+05   18.67   0.874  -       D
291.58    72.96     38096.      4966. 1.695E+05   11.47   0.876  -       D
545.63   136.45     32652.     15902. 3.107E+05    3.93   0.933  -        
954.41   238.66     19643.      1372. 3.159E+04   32.12   0.884  -        

1019.91   255.03     18918.      4792. 1.147E+05    9.53   0.944  -        
1407.13   351.85     12670.      1222. 3.601E+04   30.26   1.012  -      s 
2437.13   609.35      7064.       930. 4.017E+04   30.40   1.454  -        
3256.56   814.19      5548.      1334. 7.046E+04   20.10   1.874  -      s 
5300.39  1325.00      4202.      1918. 1.445E+05   14.11   2.647  -      sM
5843.65  1460.76      3233.      1046. 8.516E+04   23.64   1.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.08    46.54     47368.     32807.     3.038     2.41   0.889s
AM-241    238.08    59.55     55541.     69461.     6.432     1.37   0.868 
CD-109    352.02    88.04     67511.    210345.    19.476     0.61   0.870 
Co-57     488.02   122.04     45220.    124913.    11.566     0.80   0.898 
Ce-139    663.06   165.81     33586.    140363.    12.997     0.69   0.935 
Hg-203   1116.23   279.12     22690.     94916.     8.789     0.86   1.076 
SN-113   1566.55   391.71     16962.    111912.    10.362     0.74   1.176 
Sr-85    2055.93   514.05     17896.    114260.    10.580     0.75   1.276 
CS-137   2646.45   661.67     13215.     92490.     8.564     0.82   1.414 
Y-898    3591.74   897.97     10496.    140826.    13.039     0.61   1.613 
Co-1173  4692.99  1173.21      6112.    105048.     9.727     0.70   1.789 
Co-1332  5330.30  1332.48      4928.     95463.     8.839     0.72   1.922 
Y-1836   7345.44  1836.00      2020.     90230.     8.355     0.71   2.343 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

161 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 14:13:46
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102003_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3911E+04                                      8.12E+03             
46.54 1.391E+04 @(  2.150E+02 1.20E+00 4.25E+00 G  

AM-241       1.0250E+03                                      1.58E+05             
59.54 1.025E+03  (  8.103E+00 6.83E-01 3.59E+01 G  

CD-109       1.5716E+04                                      4.61E+02             
88.03 1.572E+04  (  4.523E+01 3.03E-01 3.63E+00 G  

Co-57        3.4290E+02                                      2.72E+02             
122.06 3.429E+02  (  1.360E+00 4.01E-01 8.55E+01 G  

Ce-139       5.1552E+02                                      1.38E+02             
165.86 5.155E+02  (  1.568E+00 3.45E-01 7.99E+01 G  

Hg-203       1.0923E+03                                      4.66E+01             
279.20 1.092E+03  (  4.039E+00 4.28E-01 8.15E+01 G  

SN-113       8.8751E+02                                      1.15E+02             
391.70 8.875E+02  (  2.407E+00 3.70E-01 6.50E+01 G  

Sr-85        1.1159E+03                                      6.48E+01             
514.00 1.116E+03  (  3.044E+00 3.75E-01 9.85E+01 G  

CS-137       4.6335E+02                                      1.10E+04             
661.66 4.633E+02  (  1.342E+00 4.12E-01 8.50E+01 G  

Y-898        1.4406E+03                                      1.07E+02             
898.04 1.441E+03  (  2.442E+00 3.07E-01 9.39E+01 G  

Co-1173      6.9190E+02                                      1.93E+03             
1173.23 6.919E+02  (  1.200E+00 3.48E-01 9.98E+01 G  

Co-1332      6.9208E+02                                      1.93E+03             
1332.49 6.921E+02  (  1.186E+00 3.61E-01 1.00E+02 G  

Y-1836       1.5287E+03                                      1.07E+02             
1836.05 1.529E+03  (  1.774E+00 3.56E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210 #     1.3800E+04    1.3911E+04   2.4076E+00%   8.8489E+00% 2.150E+02
AM-241       1.0246E+03    1.0250E+03   1.3657E+00%   8.0126E+00% 8.103E+00
CD-109       1.3662E+04    1.5716E+04   6.0594E-01%   8.5618E+00% 4.523E+01
Co-57        2.7033E+02    3.4290E+02   8.0300E-01%   6.6608E+00% 1.360E+00
Ce-139       3.2235E+02    5.1552E+02   6.8986E-01%   6.9756E+00% 1.568E+00
Hg-203       2.7286E+02    1.0923E+03   8.5658E-01%   7.0731E+00% 4.039E+00
SN-113       5.0616E+02    8.8751E+02   7.3962E-01%   5.7834E+00% 2.407E+00
Sr-85        4.1191E+02    1.1159E+03   7.5095E-01%   5.3092E+00% 3.044E+00
CS-137       4.6063E+02    4.6335E+02   8.2441E-01%   5.4946E+00% 1.342E+00
Y-898        7.8577E+02    1.4406E+03   6.1415E-01%   5.2916E+00% 2.442E+00
Co-1173      6.6906E+02    6.9190E+02   6.9636E-01%   5.2017E+00% 1.200E+00
Co-1332      6.6923E+02    6.9208E+02   7.2158E-01%   5.3223E+00% 1.186E+00
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Y-1836       8.3384E+02    1.5287E+03   7.1191E-01%   7.8721E+00% 1.774E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   77.3 to  2035.5 keV)     3.369E+04  Bq            
Total Decayed Activity (   77.3 to  2035.5 keV) 3.9422254E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130102005_EffVerif         Acquired: 1/2/2013 19:59:43

Report Date: 1/10/2013 18:30
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S21306 1_20130102003_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.236E+02           8.79
AM-241          4.226E+02           7.98
CD-109          5.806E+02           8.56
Co-57           2.959E+02           6.67
Ce-139          4.235E+02           7.00
Hg-203          8.946E+02           7.36
SN-113          5.951E+02           5.83
Sr-85           1.137E+03           5.43
CS-137          3.944E+02           5.49
Y-898           1.368E+03           5.33
Co-1173         6.930E+02           5.20
Co-1332         6.979E+02           5.32
Y-1836          1.549E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.674E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 

122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130102005_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 19:59:43
Live time:              10800
Real time:              10973
Dead time:                  1.58 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_01-02-2013.Clb

HPGE01 S21306 1_20130102003_EffCal RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 09:04:01
Type:                  Polynomial
Uncertainty:           1.261 %
Coefficients:         -0.386509  -4.104307   0.425776

-0.049464   0.002125  -0.000040

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.57    34317.   1.08   0.89  5.199E-03    46.54 100.000  6.236E+02 Pb210 
59.58    79699.   0.57   0.88  1.751E-02    59.54 100.000  4.226E+02 AM241 
88.06   186576.   0.31   0.87  3.933E-02    88.03 100.000  5.806E+02 CD109 
122.07    99639.   0.44   0.90  5.004E-02   122.06 100.000  2.959E+02 Co57  
136.47    12534.   2.14   0.93  5.118E-02
165.84    90699.   0.45   0.95  5.046E-02   165.86 100.000  4.235E+02 Ce139 
238.54     1285.  13.49   1.21  4.343E-02
255.13     2796.   6.33   1.11  4.177E-02
279.17    24199.   1.11   1.08  3.953E-02   279.20 100.000  8.946E+02 Hg203 
352.03     1047.  15.07   1.14  3.391E-02
391.76    66278.   0.51   1.18  3.151E-02   391.70 100.000  5.951E+02 SN113 
514.11    44090.   0.67   1.29  2.607E-02   514.00 100.000  1.137E+03 Sr85  
609.49      794.  13.75   1.39  2.316E-02
661.74    92081.   0.40   1.41  2.187E-02   661.66 100.000  3.943E+02 CS137 
813.86      684.  17.65   1.15  1.894E-02
898.05    78218.   0.43   1.61  1.767E-02   898.04 100.000  1.368E+03 Y898  

1173.28   101931.   0.35   1.80  1.456E-02  1173.23 100.000  6.930E+02 Co1173
1332.55    93139.   0.37   1.93  1.321E-02  1332.49 100.000  6.979E+02 Co1332
1836.04    50530.   0.48   2.27  1.009E-02  1836.05 100.000  1.548E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.61   136.47     22768.     12534. 2.449E+05    4.27   0.935  -        
953.80   238.54     12503.      1285. 2.958E+04   26.99   1.210  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1020.14   255.13     11901.      2796. 6.692E+04   12.67   1.114  -        
1407.67   352.03      9181.      1047. 3.088E+04   30.15   1.144  -        
2437.23   609.44      6040.       902. 3.895E+04   30.58   1.272  -        
3254.96   813.86      4630.       684. 3.612E+04   35.30   1.154  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.09    46.57     39853.     34317.     3.178     2.16   0.889 
AM-241    238.11    59.58     46258.     79699.     7.380     1.15   0.875 
CD-109    352.03    88.06     51766.    186576.    17.276     0.62   0.870 
Co-57     488.02   122.07     33263.     99639.     9.226     0.89   0.897 
Ce-139    663.05   165.84     24402.     90699.     8.398     0.89   0.952 
Hg-203   1116.26   279.17     15439.     24199.     2.241     2.22   1.080 
SN-113   1566.57   391.76     13083.     66278.     6.137     1.02   1.182 
Sr-85    2055.91   514.11     11883.     44090.     4.082     1.35   1.294 
CS-137   2646.42   661.74     10688.     92081.     8.526     0.80   1.413 
Y-898    3591.74   898.05      8534.     78218.     7.242     0.86   1.614 
Co-1173  4692.94  1173.28      5267.    101931.     9.438     0.70   1.796 
Co-1332  5330.24  1332.55      4277.     93139.     8.624     0.73   1.927 
Y-1836   7345.33  1836.04      1323.     50530.     4.679     0.96   2.272 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.2360E+02                                      8.12E+03             
46.54 6.236E+02  (  8.452E+00 1.08E+00 1.00E+02 G  

AM-241       4.2263E+02                                      1.58E+05             
59.54 4.226E+02  (  2.657E+00 5.74E-01 1.00E+02 G  

174 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/10/2013 18:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8056E+02                                      4.61E+02             
88.03 5.806E+02  (  1.650E+00 3.11E-01 1.00E+02 G  

Co-57        2.9590E+02                                      2.72E+02             
122.06 2.959E+02  (  1.262E+00 4.44E-01 1.00E+02 G  

Ce-139       4.2348E+02                                      1.38E+02             
165.86 4.235E+02  (  1.699E+00 4.46E-01 1.00E+02 G  

Hg-203       8.9462E+02                                      4.66E+01             
279.20 8.946E+02  (  1.070E+01 1.11E+00 1.00E+02 G  

SN-113       5.9508E+02                                      1.15E+02             
391.70 5.951E+02  (  2.393E+00 5.08E-01 1.00E+02 G  

Sr-85        1.1365E+03                                      6.48E+01             
514.00 1.137E+03  (  6.547E+00 6.73E-01 1.00E+02 G  

CS-137       3.9435E+02                                      1.10E+04             
661.66 3.943E+02  (  1.032E+00 4.02E-01 1.00E+02 G  

Y-898        1.3683E+03                                      1.07E+02             
898.04 1.368E+03  (  3.765E+00 4.32E-01 1.00E+02 G  

Co-1173      6.9300E+02                                      1.93E+03             
1173.23 6.930E+02  (  1.150E+00 3.50E-01 1.00E+02 G  

Co-1332      6.9791E+02                                      1.93E+03             
1332.49 6.979E+02  (  1.142E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5485E+03                                      1.07E+02             
1836.05 1.548E+03  (  2.597E+00 4.78E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1381E+02    6.2360E+02   2.1645E+00%   8.7858E+00% 8.452E+00
AM-241       4.2228E+02    4.2263E+02   1.1478E+00%   7.9783E+00% 2.657E+00
CD-109       4.3939E+02    5.8056E+02   6.2201E-01%   8.5630E+00% 1.650E+00
Co-57        1.8439E+02    2.9590E+02   8.8888E-01%   6.6717E+00% 1.262E+00
Ce-139       1.6643E+02    4.2348E+02   8.9274E-01%   6.9985E+00% 1.699E+00
Hg-203       5.6683E+01    8.9462E+02   2.2186E+00%   7.3632E+00% 1.070E+01
SN-113       1.9476E+02    5.9508E+02   1.0161E+00%   5.8252E+00% 2.393E+00
Sr-85        1.5656E+02    1.1365E+03   1.3461E+00%   5.4254E+00% 6.547E+00
CS-137       3.8976E+02    3.9435E+02   8.0385E-01%   5.4916E+00% 1.032E+00
Y-898        4.0981E+02    1.3683E+03   8.6357E-01%   5.3263E+00% 3.765E+00
Co-1173      6.4823E+02    6.9300E+02   6.9982E-01%   5.2022E+00% 1.150E+00
Co-1332      6.5283E+02    6.9791E+02   7.3209E-01%   5.3237E+00% 1.142E+00
Y-1836       4.6378E+02    1.5485E+03   9.5598E-01%   7.8979E+00% 2.597E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.799E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.6 keV) 9.6743926E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102005_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 07:27:48

Efficiency Calibration Date: 1/9/2013  Time: 09:04:01

Calibration Description:
HPGE01 S21306 1_20130102003_EffCal RA226

Energy Calibration Fit
Energy =   0.0105 +0.250100*Channel -1.85305e-008*Channel**2

FWHM (ch) =   3.1802 +0.001037*Channel -3.30874e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.79 -0.01%      0.91     0.92   -0.69%
978.26      244.70   244.66  0.02%      1.05     1.04    0.90%

1376.78      344.28   344.31 -0.01%      1.14     1.14    0.63%
3115.17      778.90   778.93 -0.00%      1.47     1.52   -3.40%
3855.70      964.08   964.04  0.00%      1.72     1.67    2.75%
5632.14     1408.01  1408.02 -0.00%      1.98     1.99   -0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2605 %

Coefficients:
-0.386509 -4.104307 0.425776 -0.049464 0.002125 -0.000040

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  5.1854E-003  5.1767E-003     0.17%
59.54  1.7376E-002  1.7475E-002    -0.57%
88.03  4.0358E-002  3.9317E-002     2.58%
122.06  4.9605E-002  5.0034E-002    -0.87%
165.86  4.9611E-002  5.0461E-002    -1.71%
391.70  3.1606E-002  3.1510E-002     0.30%
514.00  2.6483E-002  2.6075E-002     1.54%
661.66  2.2796E-002  2.1875E-002     4.04%
898.04  1.7168E-002  1.7672E-002    -2.94%

1173.23  1.4181E-002  1.4560E-002    -2.67%
1332.49  1.2886E-002  1.3210E-002    -2.52%
1836.05  1.0396E-002  1.0088E-002     2.96%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/15/2013  Time: 08:19:28

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0096 +0.250288*Channel -5.12156e-008*Channel**2

FWHM (ch) =   2.9756 +0.001168*Channel -6.74657e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.89 -0.09%      0.87     0.88   -1.29%
977.61      244.70   244.64  0.02%      1.02     1.01    0.41%

1375.38      344.28   344.15  0.04%      1.12     1.11    0.90%
3114.35      778.90   779.00 -0.01%      1.51     1.49    1.11%
3854.88      964.08   964.08  0.00%      1.59     1.62   -1.67%
5631.96     1408.01  1407.99  0.00%      1.86     1.85    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

185 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

187 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00

189 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/16/2013  Time: 07:24:11

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0366 +0.250310*Channel -5.24983e-008*Channel**2

FWHM (ch) =   2.8627 +0.001279*Channel -8.77267e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.88 -0.08%      0.88     0.87    1.10%
977.75      244.70   244.65  0.02%      1.00     1.01   -0.52%

1375.46      344.28   344.16  0.04%      1.11     1.11   -0.59%
3114.29      778.90   778.99 -0.01%      1.48     1.50   -1.01%
3854.78      964.08   964.07  0.00%      1.64     1.62    1.38%
5631.80     1408.01  1408.00  0.00%      1.81     1.82   -0.31%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130102004_QCAsLeft                                                        
Acquired: 1/2/2013 18:09:19
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.82    121.95    122.03    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.03   1408.25   1408.33    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130102004_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det1\1_20130102004_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 18:09:19
Live time:                600
Real time:                630
Dead time:                  4.83 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               1/10/2013 17:49:04
Zero offset:           0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.761E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.98    17545.   1.19   1.21  1.892E-02
45.51     7321.   1.78   0.84  1.873E-02
46.81     1783.   7.32   0.84  1.868E-02
121.81    90359.   0.36   0.90  1.612E-02   121.78  28.410  9.934E-01 QA122 
244.64    17786.   0.93   1.07  1.192E-02   244.70   7.550  9.952E-01 Qa245 
296.02      938.   8.09   1.18  1.072E-02
344.30    50360.   0.46   1.15  9.600E-03   344.28  26.590  9.934E-01 Qa344 
367.72     1639.   5.08   1.16  9.357E-03
411.16     3826.   2.39   1.20  8.907E-03
444.06     4772.   1.98   1.18  8.566E-03
488.74      595.  10.42   1.30  8.103E-03
564.15      539.  12.09   1.34  7.322E-03
586.24      588.   9.51   1.39  7.094E-03
678.76      528.   9.08   1.45  6.135E-03
688.67      982.   7.37   1.50  6.033E-03
719.41      348.  15.91   1.35  5.714E-03
778.94    12976.   1.07   1.55  5.098E-03   778.90  12.970  9.881E-01 Qa779 
810.42      340.  14.42   1.33  4.978E-03
867.35     3844.   2.45   1.57  4.762E-03
918.94      418.  12.41   1.39  4.565E-03
926.15      296.  17.34   1.67  4.538E-03
964.03    12566.   1.00   1.65  4.394E-03   964.08  14.500  9.932E-01 Qa964 

1005.30      667.   8.30   1.51  4.293E-03
1085.91     7915.   1.23   1.76  4.096E-03
1089.90     1306.   4.52   1.76  4.086E-03
1112.04    10943.   1.11   1.77  4.032E-03
1212.99     1094.   4.85   1.72  3.786E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.46   1.84  3.575E-03
1407.98    13667.   0.89   1.97  3.309E-03  1408.01  20.850  9.973E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.77    39.98      9581.     17545. 9.275E+05    2.38   1.206  -      s 
181.87    45.53      4857.      7321. 3.909E+05    3.57   0.841  -       D
187.07    46.83      7616.      1783. 9.544E+04   14.63   0.842  -       D

1183.67   296.02      1662.       938. 8.752E+04   16.17   1.177  -        
1470.43   367.72      1560.      1639. 1.752E+05   10.17   1.162  -      s 
1644.16   411.16      1332.      3826. 4.296E+05    4.78   1.204  -        
1775.72   444.06      1272.      4772. 5.571E+05    3.97   1.181  -        
1954.43   488.74      1082.       595. 7.343E+04   20.83   1.297  -        
2256.07   564.15      1323.       539. 7.361E+04   24.17   1.343  -        
2344.42   586.24       942.       588. 8.292E+04   19.03   1.390  -        
2714.65   678.79      1027.       524. 8.535E+04   23.58   1.214  -        
2754.16   688.67      1215.       982. 1.628E+05   14.74   1.497  -      s 
2877.11   719.41       940.       348. 6.099E+04   31.83   1.352  -        
3241.17   810.42       736.       340. 6.826E+04   28.84   1.332  -        
3468.95   867.35      1290.      3844. 8.074E+05    4.90   1.572  -        
3675.33   918.94       667.       418. 9.152E+04   24.81   1.394  -        
3704.17   926.15       689.       296. 6.527E+04   34.68   1.674  -        
4020.86  1005.30       558.       667. 1.554E+05   16.59   1.509  -        
4343.38  1085.85       759.      7915. 1.932E+06    2.45   1.758  -       D
4359.31  1089.83      1088.      1306. 3.197E+05    9.03   1.760  -       D
4447.90  1112.04       807.     10943. 2.714E+06    2.22   1.766  -        
4851.83  1212.99       391.      1094. 2.890E+05    9.70   1.721  -        
5196.62  1299.15       118.      1156. 3.235E+05    6.93   1.841  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.81      5651.     90359.   150.599     0.72   0.904 
Qa-245    978.19   244.64      3045.     17786.    29.643     1.86   1.070 
Qa-344   1376.70   344.29      2010.     50281.    83.801     0.95   1.151 
Qa-779   3115.27   778.94      1498.     12976.    21.626     2.15   1.552 
Qa-964   3855.74   964.03       850.     12566.    20.944     2.01   1.646 
Qa-1408  5632.11  1407.98       201.     13667.    22.778     1.77   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9341E-01                                      4.94E+03             
121.78 9.934E-01  (  1.926E-03 3.62E-01 2.84E+01 G  

Qa-245       9.9516E-01                                      4.94E+03             
244.70 9.952E-01  (  7.194E-03 9.28E-01 7.55E+00 G  

Qa-344       9.9181E-01                                      4.94E+03             
344.28 9.918E-01  (  2.061E-03 4.74E-01 2.66E+01 G  

Qa-779       9.8808E-01                                      4.94E+03             
778.90 9.881E-01  (  6.867E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9315E-01                                      4.94E+03             
964.08 9.932E-01  (  5.368E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9730E-01                                      4.94E+03             
1408.01 9.973E-01  (  2.413E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8875E-01    9.9341E-01   7.1839E-03    1.1364E-01  1.926E-03
Qa-245       8.9031E-01    9.9516E-01   1.8464E-02    1.1510E-01  7.194E-03
Qa-344       8.8731E-01    9.9181E-01   9.4117E-03    1.1362E-01  2.061E-03
Qa-779       8.8398E-01    9.8808E-01   2.1222E-02    1.1478E-01  6.867E-03
Qa-964       8.8852E-01    9.9315E-01   1.9919E-02    1.1512E-01  5.368E-03
Qa-1408      8.9222E-01    9.9730E-01   1.7655E-02    1.1522E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.3 to  2035.6 keV)     5.331E+00  µCi           
Total Decayed Activity ( 1100.3 to  2035.6 keV) 5.9589047E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130410001_QCAsLeft                                                        
Acquired: 4/10/2013 07:19:25
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.80    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.03      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130410001_QCAsLeft.An1

Acquisition information
Start time:                 4/10/2013 07:19:25
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0217

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    16934.   1.22   1.17  1.892E-02
45.50     7116.   1.78   0.83  1.873E-02
46.79     2087.   6.02   0.83  1.868E-02
121.80    89225.   0.36   0.91  1.612E-02   121.78  28.410  9.945E-01 QA122 
244.66    17664.   0.91   1.04  1.192E-02   244.70   7.550  1.002E+00 Qa245 
295.96      981.   7.37   1.13  1.072E-02
329.32      297.  19.02   1.07  9.948E-03
344.30    49883.   0.47   1.14  9.599E-03   344.28  26.590  9.975E-01 Qa344 
367.72     1652.   5.01   1.09  9.357E-03
411.17     3708.   2.43   1.21  8.907E-03
444.04     4687.   2.04   1.30  8.566E-03
488.64      642.   9.71   1.08  8.104E-03
503.59      268.  19.61   1.19  7.950E-03
564.01      476.  12.83   1.28  7.324E-03
586.20      639.  10.85   1.56  7.094E-03
678.71      498.   9.44   1.44  6.136E-03
688.67     1012.   7.55   1.47  6.033E-03
719.34      361.  15.29   1.22  5.715E-03
778.93    12928.   1.07   1.51  5.098E-03   778.90  12.970  9.980E-01 Qa779 
810.31      324.  17.46   1.21  4.979E-03
867.38     3743.   2.66   1.59  4.761E-03
919.27      355.  16.30   1.41  4.564E-03
964.04    12416.   1.01   1.71  4.394E-03   964.08  14.500  9.948E-01 Qa964 

1005.12      706.   8.06   1.82  4.293E-03
1085.93     7934.   1.22   1.78  4.096E-03
1089.91     1396.   4.31   1.79  4.086E-03
1112.06    10809.   1.09   1.74  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.00     1088.   5.08   1.65  3.786E-03
1299.06     1028.   3.84   1.76  3.575E-03
1407.99    13534.   0.90   2.03  3.309E-03  1408.01  20.850  1.001E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.78    39.97      9433.     16934. 8.952E+05    2.43   1.174  -      s 
181.88    45.51      4486.      7116. 3.800E+05    3.56   0.833  -       D
187.04    46.80      6859.      2087. 1.117E+05   12.05   0.834  -       D

1183.43   295.96      1571.       981. 9.149E+04   14.73   1.131  -        
1316.82   329.32      1158.       297. 2.986E+04   38.05   1.069  -        
1470.39   367.72      1488.      1652. 1.766E+05   10.02   1.094  -      s 
1644.16   411.17      1298.      3708. 4.163E+05    4.86   1.206  -        
1775.65   444.04      1310.      4687. 5.471E+05    4.08   1.299  -        
1953.99   488.64      1048.       642. 7.923E+04   19.43   1.079  -      s 
2013.82   503.59       889.       268. 3.369E+04   39.22   1.194  -        
2255.48   564.01      1163.       476. 6.502E+04   25.66   1.281  -        
2344.24   586.20      1260.       639. 9.002E+04   21.69   1.557  -        
2714.31   678.72      1001.       533. 8.687E+04   22.94   1.239  -      s 
2754.09   688.67      1268.      1012. 1.677E+05   15.10   1.473  -        
2876.80   719.34       923.       361. 6.310E+04   30.57   1.218  -        
3240.68   810.31       900.       324. 6.512E+04   34.92   1.209  -        
3469.00   867.38      1429.      3743. 7.861E+05    5.31   1.591  -        
3676.57   919.27       807.       355. 7.772E+04   32.60   1.405  -      s 
4020.06  1005.12       587.       706. 1.643E+05   16.11   1.821  -        
4343.37  1085.85       683.      7934. 1.937E+06    2.43   1.785  -       D
4359.30  1089.83      1109.      1396. 3.416E+05    8.61   1.788  -       D
4447.94  1112.06       724.     10809. 2.681E+06    2.19   1.739  -        
4851.83  1213.00       428.      1088. 2.873E+05   10.17   1.647  -        
5196.19  1299.06       136.      1028. 2.874E+05    7.68   1.764  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.80      5529.     89225.   148.708     0.73   0.906 
Qa-245    978.25   244.66      2720.     17664.    29.440     1.82   1.043 
Qa-344   1376.72   344.30      1831.     49883.    83.139     0.95   1.138 
Qa-779   3115.16   778.93      1448.     12928.    21.546     2.15   1.509 
Qa-964   3855.69   964.04       806.     12416.    20.693     2.02   1.711 
Qa-1408  5632.11  1407.99       244.     13534.    22.556     1.81   2.027 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9446E-01                                      4.94E+03             
121.78 9.945E-01  (  1.931E-03 3.64E-01 2.84E+01 G  

Qa-245       1.0020E+00                                      4.94E+03             
244.70 1.002E+00  (  6.893E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9753E-01                                      4.94E+03             
344.28 9.975E-01  (  1.994E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9798E-01                                      4.94E+03             
778.90 9.980E-01  (  6.845E-03 1.07E+00 1.30E+01 G  

Qa-964       9.9480E-01                                      4.94E+03             
964.08 9.948E-01  (  5.300E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0012E+00                                      4.94E+03             
1408.01 1.001E+00  (  2.695E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7759E-01    9.9446E-01   7.2321E-03    1.1376E-01  1.931E-03
Qa-245       8.8420E-01    1.0020E+00   1.8231E-02    1.1583E-01  6.893E-03
Qa-344       8.8030E-01    9.9753E-01   9.4581E-03    1.1427E-01  1.994E-03
Qa-779       8.8069E-01    9.9798E-01   2.1450E-02    1.1593E-01  6.845E-03
Qa-964       8.7789E-01    9.9480E-01   2.0092E-02    1.1533E-01  5.300E-03
Qa-1408      8.8354E-01    1.0012E+00   1.8077E-02    1.1572E-01  2.695E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.284E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9879298E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 07:16:58
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.79    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.91      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.43      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130415001_QCAsLeft.An1

Acquisition information
Start time:                 4/15/2013 07:16:58
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0242

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04    14291.   1.26   0.84  1.892E-02
43.12      587.  18.29   0.84  1.881E-02
45.58     7458.   1.76   0.84  1.873E-02
46.92     1792.   7.13   0.84  1.868E-02
121.79    89270.   0.36   0.91  1.612E-02   121.78  28.410  9.957E-01 QA122 
244.65    17639.   0.93   1.05  1.192E-02   244.70   7.550  1.001E+00 Qa245 
295.96      976.   7.31   1.15  1.072E-02
329.44      322.  17.96   1.03  9.945E-03
344.31    49772.   0.48   1.14  9.599E-03   344.28  26.590  9.960E-01 Qa344 
367.71     1682.   4.54   1.21  9.357E-03
411.18     3596.   2.49   1.23  8.907E-03
444.06     4780.   2.02   1.25  8.566E-03
488.82      615.  11.10   1.45  8.103E-03
563.99      427.  15.74   1.24  7.324E-03
586.35      608.   8.22   1.36  7.093E-03
678.88      568.  10.91   1.32  6.134E-03
688.77      994.   6.18   1.28  6.032E-03
719.39      316.  14.93   1.47  5.715E-03
778.93    12903.   1.03   1.47  5.098E-03   778.90  12.970  9.968E-01 Qa779 
867.36     3895.   2.55   1.69  4.762E-03
919.50      493.  11.21   1.64  4.563E-03
926.22      275.  16.30   1.30  4.538E-03
964.03    12364.   1.05   1.72  4.394E-03   964.08  14.500  9.913E-01 Qa964 

1005.12      713.   9.10   1.78  4.293E-03
1085.93     7784.   1.24   1.76  4.096E-03
1089.74     1372.   4.90   1.77  4.087E-03
1112.05    10566.   1.12   1.76  4.032E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.88     1050.   5.00   1.85  3.786E-03
1299.12     1108.   3.77   1.90  3.575E-03
1407.98    13419.   0.89   1.99  3.309E-03  1408.01  20.850  9.934E-01 Qa1408
1457.56      354.   6.37   1.30  3.188E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.80    39.98      8816.     16958. 8.965E+05    2.36   1.167  -      s 
172.39    43.06      5462.       587. 9.548E+03   36.57   0.840  -      lD
181.93    45.52      5074.      7289. 3.892E+05    3.62   0.842  -       D
187.28    46.86      7107.      1944. 1.041E+05   13.08   0.844  -       D

1183.45   295.96      1525.       976. 9.101E+04   14.62   1.148  -      s 
1317.34   329.44      1209.       322. 3.238E+04   35.92   1.027  -        
1470.35   367.71      1334.      1682. 1.797E+05    9.07   1.210  -      s 
1644.21   411.18      1348.      3596. 4.038E+05    4.99   1.228  -        
1775.72   444.06      1302.      4780. 5.581E+05    4.04   1.248  -        
1954.76   488.82      1226.       615. 7.591E+04   22.20   1.453  -        
2255.38   563.99      1412.       427. 5.834E+04   31.47   1.245  -        
2344.48   586.26      1134.       625. 8.811E+04   20.59   1.206  -      s 
2714.94   678.88       994.       568. 9.266E+04   21.82   1.320  -        
2754.49   688.77       928.       994. 1.648E+05   12.37   1.279  -        
2876.65   719.31      1171.       337. 5.893E+04   39.03   1.059  -      s 
3468.91   867.36      1427.      3895. 8.180E+05    5.11   1.689  -        
3677.51   919.50       691.       493. 1.080E+05   22.41   1.644  -        
3704.39   926.22       561.       275. 6.067E+04   32.60   1.298  -        
4020.02  1005.12       730.       713. 1.662E+05   18.20   1.779  -        
4343.34  1085.85       754.      7784. 1.900E+06    2.48   1.765  -       D
4358.57  1089.65      1573.      1372. 3.358E+05    9.80   1.768  -       D
4447.87  1112.05       752.     10566. 2.620E+06    2.24   1.765  -        
4851.30  1212.88       388.      1050. 2.775E+05   10.00   1.855  -      s 
5196.35  1299.12       155.      1108. 3.099E+05    7.54   1.897  -      s 
5830.40  1457.56        28.       354. 1.112E+05   12.73   1.301  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.95   121.79      5461.     89270.   148.784     0.73   0.913 
Qa-245    978.24   244.65      2978.     17639.    29.399     1.86   1.051 
Qa-344   1376.78   344.31      1944.     49772.    82.953     0.95   1.144 
Qa-779   3115.16   778.93      1259.     12903.    21.506     2.07   1.473 
Qa-964   3855.64   964.03       944.     12364.    20.606     2.10   1.724 
Qa-1408  5631.99  1407.98       179.     13419.    22.364     1.78   1.994 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9567E-01                                      4.94E+03             
121.78 9.957E-01  (  1.920E-03 3.63E-01 2.84E+01 G  

Qa-245       1.0013E+00                                      4.94E+03             
244.70 1.001E+00  (  7.217E-03 9.29E-01 7.55E+00 G  

Qa-344       9.9600E-01                                      4.94E+03             
344.28 9.960E-01  (  2.056E-03 4.77E-01 2.66E+01 G  

Qa-779       9.9681E-01                                      4.94E+03             
778.90 9.968E-01  (  6.386E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9129E-01                                      4.94E+03             
964.08 9.913E-01  (  5.738E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9339E-01                                      4.94E+03             
1408.01 9.934E-01  (  2.310E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7804E-01    9.9567E-01   7.2319E-03    1.1390E-01  1.920E-03
Qa-245       8.8296E-01    1.0013E+00   1.8609E-02    1.1581E-01  7.217E-03
Qa-344       8.7833E-01    9.9600E-01   9.5033E-03    1.1410E-01  2.056E-03
Qa-779       8.7904E-01    9.9681E-01   2.0620E-02    1.1565E-01  6.386E-03
Qa-964       8.7418E-01    9.9129E-01   2.0783E-02    1.1506E-01  5.738E-03
Qa-1408      8.7603E-01    9.9339E-01   1.7704E-02    1.1478E-01  2.310E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 5.9744129E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03

229 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

234 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

238 of 291



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130415001_QCAsLeft                                                        
Acquired: 4/15/2013 08:08:41
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.00    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.87      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130415001_QCAsLeft.An1

Acquisition information
Start time:                 4/15/2013 08:08:41
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0650

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.66      906.   7.76   0.22  1.798E-02
40.03    10733.   1.48   1.13  1.773E-02
45.49     5241.   2.03   0.80  1.759E-02
46.79     1543.   6.96   0.80  1.755E-02
121.89    86218.   0.37   0.87  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.64    17839.   0.90   1.02  1.231E-02   244.70   7.550  9.807E-01 Qa245 
295.80      918.   8.34   0.96  1.099E-02
344.15    50357.   0.47   1.12  9.739E-03   344.28  26.590  9.936E-01 Qa344 
367.53     1666.   5.11   1.25  9.494E-03
411.02     3800.   2.38   1.22  9.042E-03
443.90     4809.   1.68   1.21  8.701E-03
488.67      572.  10.19   1.17  8.235E-03
564.03      643.   8.27   1.32  7.451E-03
586.45      564.  10.63   1.47  7.219E-03
674.66      278.  15.74   1.41  6.302E-03
678.81      610.   7.60   1.41  6.259E-03
688.77     1073.   7.65   1.49  6.155E-03
719.60      366.  16.98   1.28  5.834E-03
778.99    13347.   1.02   1.51  5.218E-03   778.90  12.970  1.007E+00 Qa779 
810.82      363.  16.65   1.18  5.101E-03
867.46     3937.   2.49   1.43  4.894E-03
919.23      392.  14.28   1.28  4.704E-03
926.30      250.  19.09   1.10  4.678E-03
964.06    12851.   1.00   1.59  4.540E-03   964.08  14.500  9.972E-01 Qa964 

1005.23      642.   7.08   1.43  4.431E-03
1085.90     8045.   1.22   1.69  4.219E-03
1089.83     1354.   4.33   1.69  4.209E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1112.02    10904.   1.10   1.66  4.150E-03
1123.47      227.  19.17   1.02  4.120E-03
1212.93     1062.   5.26   1.68  3.885E-03
1299.10     1185.   3.49   1.53  3.658E-03
1407.95    13938.   0.88   1.87  3.372E-03  1408.01  20.850  1.013E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.48    30.66      1925.       906. 5.038E+04   15.53   0.223  -      s 
159.90    40.03      5597.     10733. 6.052E+05    2.96   1.125  -      s 
181.74    45.53      3102.      5176. 2.943E+05    4.12   0.797  -       D
186.94    46.83      5008.      1524. 8.683E+04   14.09   0.799  -       D

1182.08   295.80      1706.       918. 8.353E+04   16.69   0.960  -        
1468.82   367.53      1598.      1666. 1.755E+05   10.22   1.254  -      s 
1642.69   411.02      1282.      3800. 4.203E+05    4.75   1.220  -        
1774.06   443.87      1355.      4898. 5.630E+05    4.04   1.186  -        
1953.18   488.67      1008.       572. 6.946E+04   20.37   1.173  -        
2254.54   564.11      1092.       643. 8.630E+04   16.54   1.317  -       D
2344.19   586.45      1045.       564. 7.813E+04   21.26   1.468  -        
2713.43   678.77       785.       605. 9.669E+04   17.50   1.311  -        
2753.43   688.77      1383.      1073. 1.744E+05   15.30   1.488  -      s 
2876.75   719.60      1096.       366. 6.280E+04   33.97   1.280  -        
3241.68   810.82       970.       363. 7.124E+04   33.30   1.179  -        
3468.28   867.46      1354.      3937. 8.046E+05    4.98   1.426  -        
3675.42   919.23       762.       392. 8.338E+04   28.55   1.280  -        
3703.71   926.30       631.       250. 5.335E+04   38.18   1.104  -      s 
4019.55  1005.23       408.       642. 1.450E+05   14.16   1.431  -        
4342.44  1085.82       783.      8045. 1.907E+06    2.44   1.693  -       D
4358.16  1089.75      1041.      1354. 3.216E+05    8.66   1.695  -       D
4446.97  1112.02       755.     10904. 2.627E+06    2.20   1.656  -        
4492.79  1123.47       451.       227. 5.512E+04   38.34   1.021  -      s 
4850.90  1212.93       412.      1062. 2.734E+05   10.52   1.679  -      s 
5195.90  1299.10       125.      1185. 3.240E+05    6.98   1.531  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.89      5088.     86218.   143.696     0.74   0.872 
Qa-245    977.61   244.64      2816.     17839.    29.732     1.81   1.018 
Qa-344   1375.38   344.15      1898.     50357.    83.928     0.95   1.125 
Qa-779   3114.33   778.99      1268.     13347.    22.245     2.04   1.507 
Qa-964   3854.82   964.06       867.     12851.    21.418     2.00   1.595 
Qa-1408  5631.79  1407.95       230.     13938.    23.231     1.76   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9581E-01                                      4.94E+03             
121.78 9.958E-01  (  1.920E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8068E-01                                      4.94E+03             
244.70 9.807E-01  (  6.797E-03 9.04E-01 7.55E+00 G  

Qa-344       9.9357E-01                                      4.94E+03             
344.28 9.936E-01  (  2.003E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  6.262E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.324E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0128E+00                                      4.94E+03             
1408.01 1.013E+00  (  2.565E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7816E-01    9.9581E-01   7.3403E-03    1.1392E-01  1.920E-03
Qa-245       8.6481E-01    9.8068E-01   1.7730E-02    1.1335E-01  6.797E-03
Qa-344       8.7619E-01    9.9357E-01   9.4057E-03    1.1382E-01  2.003E-03
Qa-779       8.8837E-01    1.0074E+00   2.0557E-02    1.1683E-01  6.262E-03
Qa-964       8.7938E-01    9.9720E-01   1.9931E-02    1.1558E-01  5.324E-03
Qa-1408      8.9314E-01    1.0128E+00   1.7863E-02    1.1700E-01  2.565E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.280E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9874496E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130416001_QCAsLeft                                                        
Acquired: 4/16/2013 07:13:25
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.10    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.82      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130416001_QCAsLeft.An1

Acquisition information
Start time:                 4/16/2013 07:13:25
Live time:                600
Real time:                628
Dead time:                  4.39 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0610

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    10578.   1.47   1.17  1.774E-02
45.51     5058.   2.12   0.77  1.759E-02
46.79     1570.   7.09   0.78  1.756E-02
121.88    86506.   0.37   0.88  1.556E-02   121.78  28.410  9.993E-01 QA122 
244.65    17802.   0.91   1.00  1.231E-02   244.70   7.550  9.788E-01 Qa245 
295.84     1017.   7.73   1.02  1.099E-02
344.16    50286.   0.47   1.11  9.739E-03   344.28  26.590  9.923E-01 Qa344 
367.59     1754.   4.40   1.22  9.494E-03
411.03     3713.   2.58   1.16  9.042E-03
443.91     4741.   1.93   1.18  8.700E-03
488.63      596.   9.12   1.08  8.235E-03
564.33      644.  11.78   1.32  7.449E-03
586.27      579.  10.28   1.25  7.220E-03
678.76      623.   7.55   1.42  6.259E-03
688.84      991.   6.38   1.55  6.154E-03
719.42      346.  13.71   1.28  5.836E-03
779.00    13252.   1.02   1.49  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.65      387.  15.59   1.77  5.102E-03
867.49     3827.   1.97   1.56  4.894E-03
919.43      411.  13.07   1.54  4.703E-03
964.07    13000.   0.98   1.65  4.540E-03   964.08  14.500  1.009E+00 Qa964 

1005.26      632.   7.90   1.30  4.431E-03
1085.90     8148.   1.21   1.69  4.219E-03
1089.95     1361.   3.83   1.69  4.209E-03
1112.04    11021.   1.10   1.68  4.150E-03
1212.95     1044.   4.77   1.77  3.885E-03
1299.07     1104.   4.05   1.86  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    14005.   0.87   1.82  3.372E-03  1408.01  20.850  1.018E+00 Qa1408
1528.64      321.   5.89   0.69  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

160.00    40.01      5380.     10578. 5.964E+05    2.93   1.165  -      s 
181.96    45.51      3211.      5058. 2.876E+05    4.24   0.774  -       D
187.09    46.80      5405.      1570. 8.941E+04   14.18   0.776  -       D

1182.33   295.84      1778.      1017. 9.253E+04   15.46   1.015  -        
1469.16   367.59      1352.      1754. 1.847E+05    8.79   1.217  -      s 
1642.79   411.03      1518.      3713. 4.106E+05    5.16   1.164  -        
1774.24   443.91      1159.      4741. 5.449E+05    3.85   1.181  -        
1953.06   488.63       872.       596. 7.236E+04   18.23   1.078  -        
2255.72   564.33      1548.       644. 8.647E+04   23.55   1.320  -        
2343.49   586.27      1022.       579. 8.016E+04   20.57   1.253  -        
2713.26   678.73       986.       580. 9.273E+04   21.06   1.355  -        
2753.69   688.84       970.       991. 1.610E+05   12.76   1.550  -        
2876.00   719.42       733.       346. 5.932E+04   27.41   1.277  -        
3240.94   810.65       955.       387. 7.582E+04   31.17   1.773  -        
3468.17   867.45      1232.      3894. 7.957E+05    4.76   1.514  -        
3676.14   919.43       730.       411. 8.747E+04   26.14   1.536  -        
4019.58  1005.26       490.       632. 1.426E+05   15.80   1.297  -        
4342.33  1085.84       804.      8148. 1.931E+06    2.42   1.689  -       D
4358.52  1089.89       677.      1361. 3.235E+05    7.65   1.692  -       D
4446.96  1112.04       752.     11021. 2.655E+06    2.20   1.677  -        
4850.86  1212.95       368.      1044. 2.687E+05    9.54   1.769  -        
5195.66  1299.07       183.      1104. 3.017E+05    8.11   1.862  -        
6114.98  1528.64         8.       321. 1.052E+05   11.77   0.687  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.88      5151.     86506.   144.177     0.74   0.877 
Qa-245    977.75   244.65      2826.     17802.    29.670     1.82   1.003 
Qa-344   1375.46   344.16      1908.     50286.    83.809     0.95   1.108 
Qa-779   3114.30   779.00      1265.     13252.    22.087     2.05   1.486 
Qa-964   3854.75   964.07       741.     13000.    21.666     1.96   1.646 
Qa-1408  5631.64  1407.96       186.     14005.    23.341     1.74   1.822 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9928E-01                                      4.94E+03             
121.78 9.993E-01  (  1.932E-03 3.68E-01 2.84E+01 G  

Qa-245       9.7876E-01                                      4.94E+03             
244.70 9.788E-01  (  6.810E-03 9.11E-01 7.55E+00 G  

Qa-344       9.9231E-01                                      4.94E+03             
344.28 9.923E-01  (  2.008E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0004E+00                                      4.94E+03             
778.90 1.000E+00  (  6.255E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0089E+00                                      4.94E+03             
964.08 1.009E+00  (  4.923E-03 9.81E-01 1.45E+01 G  

Qa-1408      1.0178E+00                                      4.94E+03             
1408.01 1.018E+00  (  2.311E-03 8.72E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8110E-01    9.9928E-01   7.3584E-03    1.1432E-01  1.932E-03
Qa-245       8.6301E-01    9.7876E-01   1.7826E-02    1.1315E-01  6.810E-03
Qa-344       8.7495E-01    9.9231E-01   9.4194E-03    1.1368E-01  2.008E-03
Qa-779       8.8206E-01    1.0004E+00   2.0500E-02    1.1603E-01  6.255E-03
Qa-964       8.8958E-01    1.0089E+00   1.9793E-02    1.1687E-01  4.923E-03
Qa-1408      8.9739E-01    1.0178E+00   1.7741E-02    1.1754E-01  2.311E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9973650E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130410002_BG                                                              
Acquired: 4/10/2013 07:32:36
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.67      1.77      2.12      2.17      2.27    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130410002_BG.An1

Acquisition information
Start time:                 4/10/2013 07:32:36
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/10/2013 07:30:13
Zero offset:           0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.017E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    2.4908E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    3.4019E+00
Eu-154  <    6.7328E+00
K-40    <    1.1574E+01
Pa-234  <    2.3398E+00
Pb-212  <    1.0387E+00
Pb-214  <    1.1458E+00
Ra-226  <    1.5697E+01
Th-234  <    1.5121E+01
Tl-208  <    6.4120E-01
U-235   <    5.6575E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130415002_BG                                                              
Acquired: 4/15/2013 08:08:19
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130415002_BG.An1

Acquisition information
Start time:                 4/15/2013 08:08:19
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130101001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 07:27:48
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.853E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 08:56:18
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2258E+00
Am-241  <    5.9247E-01
Bi-212  <    1.0368E+01
Bi-214  <    1.2454E+00
Co-60   <    1.1117E+00
Cs-137  <    1.0237E+00
Eu-152  <    1.5214E+00
Eu-154  <    6.7328E+00
K-40    <    2.3148E+01
Pa-234  <    1.3509E+00
Pb-212  <    1.0387E+00
Pb-214  <    3.2408E+00
Ra-226  <    7.8485E+00
Th-234  <    5.7153E+00
Tl-208  <    6.4120E-01
U-235   <    7.6603E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130415002_BG                                                              
Acquired: 4/15/2013 08:20:26
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.07      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130415002_BG.An1

Acquisition information
Start time:                 4/15/2013 08:20:26
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/15/2013 08:19:28
Zero offset:           0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.122E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.4041E+00
Bi-212  <    1.0149E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.7499E+00
Pb-214  <    1.1296E+00
Ra-226  <    2.0855E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130416002_BG                                                              
Acquired: 4/16/2013 07:30:54
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.02      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130416002_BG.An1

Acquisition information
Start time:                 4/16/2013 07:30:54
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/16/2013 07:24:11
Zero offset:          -0.037 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.250E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.01keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.0103E+00
Pb-214  <    3.5722E+00
Ra-226  <    1.5765E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    6.2678E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503002240

Instrument : HPGE01                           Begun : 01/01/13 13:20             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   1_20130101_001   RICAL   POINT SOURCE                 01/01/13 13:20  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503003769

Instrument : HPGE01                           Begun : 01/02/13 14:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
003  1_20130102_003  RICAL  TUNACAN                             01/02/13 14:49 1.0 1          
004  1_20130102_004  RCCV   QUALITY CONTROL CHEC                01/02/13 18:09 1.0 2          
005  1_20130102_005  RICV   EFF VERIFICATION                    01/02/13 19:59 1.0 3          

Standards used:  1=S21306  2=S19582  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503144439

Instrument : HPGE01                           Begun : 04/10/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130410_001  RCCV   QUALITY CONTROL CHEC                04/10/13 07:19 1.0 1          
002  1_20130410_002  RIB    BACKGROUND CONTAMINA                04/10/13 07:32 1.0            
003  1_20130410_003  LCS    QC679913              Soil   196333 04/10/13 07:51 1.0 2          
004  1_20130410_004  LCS    QC679327              Soil   196194 04/10/13 09:04 1.0 2          
005  1_20130410_005  LCS    QC679049              Soil   196120 04/10/13 10:05 1.0 2          
006  1_20130410_006  LCS    QC678880              Soil   196075 04/10/13 11:02 1.0 2          
007  1_20130410_007  BLANK  QC678504              Soil   195985 04/10/13 12:37 1.0            
008  1_20130410_008  BLANK  QC679326              Soil   196194 04/10/13 13:31 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503151636

Instrument : HPGE01                           Begun : 04/15/13 07:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130415_001  RCCV    QUALITY CONTROL CHEC               04/15/13 07:16 1.0 1          
002  1_20130415_002  RIB     BACKGROUND CONTAMINA               04/15/13 08:08 1.0            
003  1_20130415_003  SDUP    QC680373             Soil   196194 04/15/13 09:01 1.0            
004  1_20130415_004  SAMPLE  243840-004           Soil   196194 04/15/13 09:48 1.0            
005  1_20130415_005  SAMPLE  243840-007           Soil   196194 04/15/13 10:57 1.0            
006  1_20130415_006  SAMPLE  243841-006           Soil   196194 04/15/13 11:55 1.0            
007  1_20130415_007  SAMPLE  243840-002           Soil   196194 04/15/13 13:09 1.0            

Standards used:  1=S19582
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279 of 291



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513151688

Instrument : HPGE02                           Begun : 04/15/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130415_001     RCCV       QUALITY CONTROL CHEC                          04/15/13 08:08    1.0    1                     

002     2_20130415_002     RIB        BACKGROUND CONTAMINA                          04/15/13 08:20    1.0                          

003     2_20130415_003     MSS        243840-005               Soil       196194    04/15/13 09:02    1.0                          

004     2_20130415_004     SAMPLE     243840-008               Soil       196194    04/15/13 09:49    1.0                          

005     2_20130415_005     SDUP       QC680372                 Soil       196194    04/15/13 10:59    1.0                          

006     2_20130415_006     SAMPLE     243840-006               Soil       196194    04/15/13 11:56    1.0                          

007     2_20130415_007     SAMPLE     243840-003               Soil       196194    04/15/13 13:09    1.0                          

008     2_20130415_008     SAMPLE     243840-001               Soil       196194    04/15/13 13:59    1.0                          

009     2_20130415_009     MSS        243841-002               Soil       196194    04/15/13 15:00    1.0                          

010     2_20130415_010     SAMPLE     243841-005               Soil       196194    04/15/13 16:03    1.0                 MASS-    

011     2_20130415_011     SAMPLE     243841-004               Soil       196194    04/15/13 16:50    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513153073

Instrument : HPGE02                           Begun : 04/16/13 07:13             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130416_001     RCCV       QUALITY CONTROL CHEC                          04/16/13 07:13    1.0    1                     

002     2_20130416_002     RIB        BACKGROUND CONTAMINA                          04/16/13 07:30    1.0                          

003     2_20130416_003     SAMPLE     243841-003               Soil       196194    04/16/13 08:43    1.0                          

004     2_20130416_004     SAMPLE     243841-001               Soil       196194    04/16/13 13:04    1.0                          

005     2_20130416_005     SAMPLE     243840-012               Soil       196194    04/16/13 14:30    1.0                          

006     2_20130416_006     SAMPLE     243840-011               Soil       196194    04/16/13 15:50    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-APR-2013 19:18

Batch Number : 196194                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-MAR-2013 15:17              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243598-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  GS 186                     

1      243840-001                      352.52  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:37  RA226     alias:243598-001 

2      243598-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  GS 186                     

2      243840-002                      333.24  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:42  RA226     alias:243598-002 

3      243598-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  GS 186                     

3      243840-003                      309.67  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:15  RA226     alias:243598-003 

4      243598-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  GS 186                     

4      243840-004                      326     08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:21  RA226     alias:243598-004 

5      243598-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

5      243840-005                      312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:243598-005 

6      243598-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  GS 186                     

6      243840-006                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:33  RA226     alias:243598-006 

7      243598-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  GS 186                     

7      243840-007                      302.5   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:44  RA226     alias:243598-007 

8      243598-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  GS 186                     

8      243840-008                      326.12  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:49  RA226     alias:243598-008 

9      243598-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  GS 186                     

9      243840-009                      317.44  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:54  RA226     alias:243598-009 

10     243598-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  GS 186                     

10     243840-010                      322.74  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 14:59  RA226     alias:243598-010 

11     243598-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

11     243840-011                      278.07  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-011 

12     243598-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  GS 186                     

12     243840-012                      320.87  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 15:11  RA226     alias:243598-012 

13     243599-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  GS 186                     

13     243841-001                      307.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:35  RA226     alias:243599-001 

14     243599-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

14     243841-002                      329.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:243599-002 

15     243599-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  GS 186                     

15     243841-003                      328.14  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:57  RA226     alias:243599-003 

16     243599-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  GS 186                     

16     243841-004                      309.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:59  RA226     alias:243599-004 

17     243599-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  GS 186                     

17     243841-005                      294.29  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:08  RA226     alias:243599-005 

18     243599-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  GS 186                     

18     243841-006                      313.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:14  RA226     alias:243599-006 

19     243600-001                      356.53  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:19  GS 186                     

20     243600-002                      327.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:25  GS 186                     

21     243600-003                      300.35  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:31  GS 186                     

22     243600-004                      323.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:36  GS 186                     

23     243600-005                      346.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:42  GS 186                     

24     243600-006                      329     08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 10:46  GS 186                     

25     243600-007                      292.56  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:29  GS 186                     

26     243600-008                      311.42  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:35  GS 186                     

27     243600-009                      311.8   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:41  GS 186                     

28     243600-010                      303.65  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:49  GS 186                     

29     243600-011                      319.55  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 11:54  GS 186                     

30     243600-012                      334.06  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:01  GS 186                     

31     243601-001                      309.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     243437-001                      317.45  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:09  GS 186                     

33     243437-002                      300.84  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:14  GS 186                     

34     243437-003                      305.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:20  GS 186                     

35     243437-004                      328.43  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:25  GS 186                     

36     243437-005                      309.89  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:30  GS 186                     

37     243438-001                      294.86  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:35  GS 186                     

38     243438-002                      284.74  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 12:40  GS 186                     

39     243438-003                      293.76  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:13  GS 186                     

40     243438-004                      315.75  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:14  GS 186                     

41     243438-005                      290.33  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

42     243438-006                      298.66  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:15  GS 186                     

43     243438-007                      297.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:16  GS 186                     

44     243438-008                      304.26  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:46  GS 186                     

45     243438-009                      309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:53  GS 186                     

46     243438-010                      301.57  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:00  GS 186                     

47     243438-011                      308.47  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:08  GS 186                     

48     243438-012                      297.59  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:13  GS 186                     

49     243439-001                      302.24  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:15  GS 186                     

50     243439-002                      328.25  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:20  GS 186                     

51     243439-003                      313.3   08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:23  GS 186                     

52     243439-004                      321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

53     243439-005                      297.36  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

54     243439-006                      302.48  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:30  GS 186                     

QC1    QC679326    BLANK               322.82  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:22  GS 186                     

QC2    QC679327    LCS                 325.09  08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 12:26  GS 186                     

5      QC679328    SDUP of 243598-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  GS 186                     

14     QC679329    SDUP of 243599-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  GS 186                     

45     QC679330    SDUP of 243438-009  309.64  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 14:56  GS 186                     

52     QC679331    SDUP of 243439-004  321.49  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 15:28  GS 186                     

5      QC680372    SDUP of 243840-005  312.4   08-MAR-2013 15:20  11-MAR-2013 09:10  11-MAR-2013 13:27  RA226     alias:QC679328   

14     QC680373    SDUP of 243841-002  333.12  08-MAR-2013 15:20  11-MAR-2013 09:10  12-MAR-2013 09:50  RA226     alias:QC679329   

Page 2 of 2
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835A: 

SDG# 

244032 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835ACov_HPSCT012.wpd 



• I. I. " " I. I. I. i. i, " • " " 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

~~lw 
Andrew Kong 
Project Manager/Chemist 

29835ACov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data.Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PE-E0795-14 244032-012 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-13 244032-011 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-12 244032-010 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-09 244032-007 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-08 244032-006 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-04 244032-002 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-04DUP QC681442DUP DUP GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-03 244032-001 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-05 244032-003 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-06 244032-004 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-07 244032-005 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-10 244032-008 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-11 244032-009 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244032 

EDD Filename: 244032 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244032 
(No Outliers) 



LDC #: 29835A35 

SDG #: 244032 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~ 
Page:_l_of.1_ 

Reviewer:~c .... fl ........... ~ 
2nd Reviewer: l.r=-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~1:,=;;; .. ;;.., Ar .. <> 

-I. Technical holdinq times Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification k 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ u...o 
VII. Laboratorv control samples N LL'--) 
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates ---)(II c:;~1,1 hl~~I,~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
~ 

1 12-PE-E0795-03 11 12-PE-E0795-13 21 

2 12-PE-E0795-04 12 12-PE-E0795-14 22 

3 12-PE-E0795-05 13 12-PE-E0795-04DUP 23 

4 12-PE-E0795-06 14 24 

5 12-PE-E0795-07 15 25 

6 12-PE-E0795-08 16 26 

7 12-PE-E0795-09 17 27 

8 12-PE-E0795-10 18 28 

9 12-PE-E0795-11 19 29 

10 12-PE-E0795-12 20 30 

Cnmm~nt~ 

7)/y /,~ 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835A35W.wpd 



Laboratory Job Number 244032
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0795-03       244032-001
12-PE-E0795-04       244032-002
12-PE-E0795-05       244032-003
12-PE-E0795-06       244032-004
12-PE-E0795-07       244032-005
12-PE-E0795-08       244032-006
12-PE-E0795-09       244032-007
12-PE-E0795-10       244032-008
12-PE-E0795-11       244032-009
12-PE-E0795-12       244032-010
12-PE-E0795-13       244032-011
12-PE-E0795-14       244032-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/26/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 366

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244032
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/26/13
Samples Received:         03/04/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/26/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

244032-007 was analysed with > 400 grams in the can.

MDA above Project MDA was observed for cobalt-60 in 244032-012; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.1
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r■:;;:] TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record PAD 01371 

SanDiego,CA92101 ~ -31
4

1\~ 
Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

HUNTERS POINT 40440012 M 0 H Tompkins, LTD. 
A A 

Sfyt1er Narµe \.u i.JJ.., Airbill Number s LABORATORYID 
~(\,e_ ; r"" N/A p o<l/-3'1Q~ JF .3-3/ -(: ~ 

Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C i 4'-f'o 3 :l -1 Al 6R01..u1[,f 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION 
T 

12-PE-E0795-03 3/4/2013 I\~(") 1 2 S1 ~ □ □ 
12-PE-E0795-04 3/4/2013 \t>S~ 1 2 S1 ~ □ □ 
12-PE-E0795-05 3/4/2013 110\ 1 2 S1 ~ □ □ 
12-PE-E0795-06 3/4/2013 \\b~ 1 2 S1 ~ □ □ 
12-PE-E0795-07 3/4/2013 \\03 1 2 S1 ~ □ □ 
12-PE-E0795-08 3/4/2013 ID65 1 2 S1 ~ □ □ 
12-PE-E0795-09 3/4/2013 1054 1 2 S1 ~ □ □ 
12-PE-E0795-10 3/4/2013 fl()':) 1 2 S1 ~ □ □ 
12-PE-E0795-11 3/4/2013 11D'P 1 2 S1 ~ □ □ 
12-PE-E0795-12 3/4/2013 l D5l 1 2 S1 ~ □ □ 
12-PE-E0795-13 3/4/2013 tDi-8 1 2 S1 ~ □ □ 
12-PE-E0795-14 3/4/2013 l ocJ~ 1 2 S1 ~ □ □ 

L~OR!\TORY·INSTRUC'f[ONS/COMMENTS 

COMPOSITE !)ESCRlPTION 

Time Company 

elinquished by; (signature) Date Received by: (signature) SAMPLE CONDITION Ul'ONRECJ;JPT (FOR LABORATORY) 

1--------~-1------+---------TEMPERATURE; SAMPLE CONDITION; COOLER SEAL: 
Company Time Company 

Page 1 of 1 

Project Information 

Section 

P.t t/;z(/1} 
SAMPLE ID 

11111 HII ii lfflllllllli!IIIII ffllli 1111 II 11m1m 1m 

I HI illl 1111 Hllllll 11111111~111111111mm Ill H lffl 

I Ill~ HII ill lllllllilllllll ~11111111,m 11111 N ~ 
111111 11111~1 Dim Ill Ill 111111111111111111 R 11111 ffl Ill 

111111 HI ~I 6111111111111111 ffl 111111 II I I IN II ITTI 

111111 1111 m Hlllll 1111111111111 B II ~1111 I 1111 lffll I~ ~I 

I Hll 1111 Hlllll 1111 ~ Ill n111111m111111 lffl 

1111111111 D Hlllll 1111 ~ IIN 1111 II 11111 m11111111 

11m111gm111111111111111111m1m11111m 

1111111111 g !11111111111 ll I Ill I IIW I m11111m 

11111111n11~111111111111111111111111111m 

111111 lffl 111111111111! I lff I ID~ 1ml 1~11 Dll 11111111 

SAl\1PLING COMMENTS ·.· 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-03                Received:        03/04/13                      
Lab ID:          244032-001                    Prepared:        03/20/13 08:17                
Matrix:          Soil                          Analyzed:        04/24/13 16:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00690 U        0.169          0.139             0.9    
Bismuth-212                          0.361            0.400          0.294                    
Bismuth-214                          0.585            0.100          0.0383                   
Cesium-137                           0.000209 U       0.0209         0.0172            0.07   
Cobalt-60                            0.00280 U        0.0285         0.0231            0.03   
Europium-152                         0.0578           0.0527         0.0432            0.1    
Europium-154                         0.0411 U         0.161          0.127             0.2    
Lead-212                             0.520            0.0830         0.0446                   
Lead-214                             0.619            0.0925         0.0417                   
Potassium-40                         8.89             0.942          0.244                    
Protactinium-234                     0.0395 U         0.0719         0.101                    
Radium-226 (By Bismuth-214)          0.585            0.100          0.0383            0.2    
Thallium-208                         0.224            0.0458         0.0175                   
Thorium-232 (By Actinium-228)        0.687            0.125          0.0702            0.9    
Thorium-234                          0.751 U          0.570          1.19                     
Uranium-235                          0.167            0.189          0.141             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0

6 of 366



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Received:        03/04/13                      
Lab ID:          244032-002                    Prepared:        03/20/13 08:17                
Matrix:          Soil                          Analyzed:        04/25/13 09:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.93 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:56                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00461 U       0.169          0.139             0.9     
Bismuth-212                          1.10            0.484          0.218                     
Bismuth-214                          0.501           0.0946         0.0428                    
Cesium-137                           0 U             0.0273         0.0348            0.07    
Cobalt-60                            0.00384 U       0.00834        0.0262            0.03    
Europium-152                         0.00921 U       0.0202         0.0632            0.1     
Europium-154                         0.00746 U       0.0802         0.168             0.2     
Lead-212                             0.582           0.0791         0.0364                    
Lead-214                             0.575           0.104          0.0456                    
Potassium-40                         9.11            1.00           0.291                     
Protactinium-234                     0.0291 U        0.0378         0.0970                    
Radium-226 (By Bismuth-214)          0.501           0.0946         0.0428            0.2     
Thallium-208                         0.188           0.0444         0.0188                    
Thorium-232 (By Actinium-228)        0.629           0.118          0.0587            0.9     
Thorium-234                          1.23            0.644          1.02                      
Uranium-235                          0.0572 U        0.0274         0.148             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-05                Received:        03/04/13                      
Lab ID:          244032-003                    Prepared:        03/20/13 08:20                
Matrix:          Soil                          Analyzed:        04/25/13 09:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:01                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.177 U           0.213         0.167             0.9    
Bismuth-212                          1.26              0.441         0.201                    
Bismuth-214                          0.620             0.0967        0.0346                   
Cesium-137                           0.0000977 U       0.0271        0.0224            0.07   
Cobalt-60                            0.00205 U         0.0194        0.0209            0.03   
Europium-152                         0.0829            0.0813        0.0637            0.1    
Europium-154                         0.0272 U          0.0365        0.167             0.2    
Lead-212                             0.686             0.0806        0.0361                   
Lead-214                             0.645             0.0953        0.0392                   
Potassium-40                         8.52              0.930         0.245                    
Protactinium-234                     0.0386 U          0.134         0.0973                   
Radium-226 (By Bismuth-214)          0.620             0.0967        0.0346            0.2    
Thallium-208                         0.215             0.0504        0.0239                   
Thorium-232 (By Actinium-228)        1.04              0.159         0.0547            0.9    
Thorium-234                          1.13 U            0.757         1.25                     
Uranium-235                          0.0518 U          0.0332        0.164             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-06                Received:        03/04/13                      
Lab ID:          244032-004                    Prepared:        03/20/13 08:48                
Matrix:          Soil                          Analyzed:        04/25/13 10:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.29 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0620 U        0.201          0.163            0.9     
Bismuth-212                           0.968           0.380          0.185                    
Bismuth-214                           0.488           0.0900         0.0318                   
Cesium-137                            0.00520 U       0.0236         0.0188           0.07    
Cobalt-60                             0.00455 U       0.0122         0.0244           0.03    
Europium-152                          0.0374 U        0.0676         0.0525           0.1     
Europium-154                         -0.00437 U       0.153          0.125            0.2     
Lead-212                              0.717           0.0834         0.0360                   
Lead-214                              0.623           0.0984         0.0396                   
Potassium-40                          8.60            0.936          0.235                    
Protactinium-234                      0.0286 U        0.104          0.0842                   
Radium-226 (By Bismuth-214)           0.488           0.0900         0.0318           0.2     
Thallium-208                          0.202           0.0428         0.0210                   
Thorium-232 (By Actinium-228)         0.544           0.124          0.0530           0.9     
Thorium-234                           0.699 U         0.476          1.33                     
Uranium-235                           0.178           0.193          0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-07                Received:        03/04/13                      
Lab ID:          244032-005                    Prepared:        03/20/13 08:55                
Matrix:          Soil                          Analyzed:        04/25/13 10:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.24 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:03                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0354 U        0.188          0.153             0.9     
Bismuth-212                          0.687           0.375          0.249                     
Bismuth-214                          0.644           0.104          0.0415                    
Cesium-137                          -0.00640 U       0.0262         0.0209            0.07    
Cobalt-60                            0.00407 U       0.0128         0.0228            0.03    
Europium-152                         0.0592          0.0741         0.0457            0.1     
Europium-154                        -0.00281 U       0.00902        0.152             0.2     
Lead-212                             0.719           0.0889         0.0435                    
Lead-214                             0.713           0.104          0.0436                    
Potassium-40                         9.37            0.980          0.272                     
Protactinium-234                    -0.0167 U        0.0349         0.102                     
Radium-226 (By Bismuth-214)          0.644           0.104          0.0415            0.2     
Thallium-208                         0.246           0.0486         0.0199                    
Thorium-232 (By Actinium-228)        0.887           0.136          0.0632            0.9     
Thorium-234                          1.40            1.14           0.872                     
Uranium-235                          0.164           0.194          0.156             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0

10 of 366



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-08                Received:        03/04/13                      
Lab ID:          244032-006                    Prepared:        03/20/13 09:00                
Matrix:          Soil                          Analyzed:        04/25/13 12:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.96 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:55                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0890 U        0.178          0.142             0.9     
Bismuth-212                          0.546           0.524          0.298                     
Bismuth-214                          0.554           0.102          0.0407                    
Cesium-137                          -0.00548 U       0.0299         0.0241            0.07    
Cobalt-60                            0 U             0.00955        0.0266            0.03    
Europium-152                         0.0176 U        0.0721         0.0580            0.1     
Europium-154                         0.00605 U       0.0171         0.192             0.2     
Lead-212                             0.612           0.0854         0.0423                    
Lead-214                             0.578           0.0988         0.0439                    
Potassium-40                        10.2             1.05           0.286                     
Protactinium-234                     0.0481 U        0.116          0.0966                    
Radium-226 (By Bismuth-214)          0.554           0.102          0.0407            0.2     
Thallium-208                         0.183           0.0409         0.0196                    
Thorium-232 (By Actinium-228)        0.802           0.126          0.0569            0.9     
Thorium-234                          1.22            1.39           1.03                      
Uranium-235                          0.0803 U        0.0475         0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-09                Received:        03/04/13                      
Lab ID:          244032-007                    Prepared:        03/20/13 09:04                
Matrix:          Soil                          Analyzed:        04/25/13 12:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   3311.3 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.00808 U        0.0193         0.0155            0.9     
Bismuth-212                          0.0737           0.0419         0.0235                    
Bismuth-214                          0.0572           0.0103         0.00427                   
Cesium-137                           0.00337          0.00258        0.00174           0.07    
Cobalt-60                            0.000629 U       0.00156        0.00212           0.03    
Europium-152                         0.00473 U        0.00785        0.00500           0.1     
Europium-154                         0.000310 U       0.0183         0.0150            0.2     
Lead-212                             0.0643           0.00830        0.00374                   
Lead-214                             0.0644           0.00981        0.00413                   
Potassium-40                         0.967            0.0967         0.0212                    
Protactinium-234                     0.00351 U        0.00458        0.00916                   
Radium-226 (By Bismuth-214)          0.0572           0.0103         0.00427           0.2     
Thallium-208                         0.0195           0.00453        0.00191                   
Thorium-232 (By Actinium-228)        0.0702           0.0147         0.00575           0.9     
Thorium-234                          0.142            0.149          0.116                     
Uranium-235                          0.00729 U        0.00340        0.0157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-10                Received:        03/04/13                      
Lab ID:          244032-008                    Prepared:        03/20/13 09:14                
Matrix:          Soil                          Analyzed:        04/25/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.33 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0390 U        0.216          0.176            0.9     
Bismuth-212                           0.683           0.431          0.300                    
Bismuth-214                           0.650           0.117          0.0483                   
Cesium-137                           -0.00487 U       0.0313         0.0253           0.07    
Cobalt-60                            -0.00987 U       0.0320         0.0250           0.03    
Europium-152                          0.0534          0.0794         0.0516           0.1     
Europium-154                          0.0394 U        0.172          0.162            0.2     
Lead-212                              0.646           0.0905         0.0451                   
Lead-214                              0.718           0.110          0.0444                   
Potassium-40                          9.45            1.03           0.271                    
Protactinium-234                      0.0244 U        0.0293         0.108                    
Radium-226 (By Bismuth-214)           0.650           0.117          0.0483           0.2     
Thallium-208                          0.257           0.0498         0.0204                   
Thorium-232 (By Actinium-228)         0.865           0.155          0.0641           0.9     
Thorium-234                           0.691 U         1.70           1.37                     
Uranium-235                           0.0724 U        0.0428         0.173            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-11                Received:        03/04/13                      
Lab ID:          244032-009                    Prepared:        03/20/13 09:14                
Matrix:          Soil                          Analyzed:        04/25/13 15:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   354.09 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0308 U         0.190          0.155             0.9    
Bismuth-212                          1.72             0.584          0.261                    
Bismuth-214                          0.656            0.0950         0.0342                   
Cesium-137                           0.000169 U       0.0246         0.0203            0.07   
Cobalt-60                            0.00101 U        0.0120         0.0187            0.03   
Europium-152                         0.000354 U       0.00421        0.0765            0.1    
Europium-154                         0.0433 U         0.0465         0.157             0.2    
Lead-212                             1.12             0.0914         0.0339                   
Lead-214                             0.819            0.104          0.0475                   
Potassium-40                         8.74             0.954          0.291                    
Protactinium-234                     0.0183 U         0.0664         0.0969                   
Radium-226 (By Bismuth-214)          0.656            0.0950         0.0342            0.2    
Thallium-208                         0.317            0.0515         0.0190                   
Thorium-232 (By Actinium-228)        1.05             0.147          0.0638            0.9    
Thorium-234                         -0.455 U          1.72           1.40                     
Uranium-235                          0.0890 U         0.0409         0.167             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-12                Received:        03/04/13                      
Lab ID:          244032-010                    Prepared:        03/20/13 09:20                
Matrix:          Soil                          Analyzed:        04/25/13 15:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.14 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:51                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.100 U           0.179         0.142             0.9     
Bismuth-212                          0.672             0.586         0.321                     
Bismuth-214                          0.592             0.108         0.0423                    
Cesium-137                           0.00000400 U      0.0175        0.0144            0.07    
Cobalt-60                            0.0102 U          0.0282        0.0218            0.03    
Europium-152                         0.0401 U          0.0667        0.0542            0.1     
Europium-154                         0.0255 U          0.0553        0.162             0.2     
Lead-212                             0.544             0.0779        0.0387                    
Lead-214                             0.664             0.0967        0.0350                    
Potassium-40                         9.89              0.999         0.237                     
Protactinium-234                    -0.0595 U          0.128         0.103                     
Radium-226 (By Bismuth-214)          0.592             0.108         0.0423            0.2     
Thallium-208                         0.257             0.0476        0.0188                    
Thorium-232 (By Actinium-228)        0.671             0.130         0.0520            0.9     
Thorium-234                          0.522 U           0.710         1.20                      
Uranium-235                          0.113 U           0.149         0.146             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-13                Received:        03/04/13                      
Lab ID:          244032-011                    Prepared:        03/20/13 09:24                
Matrix:          Soil                          Analyzed:        04/25/13 16:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.07 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:48                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        -0.0218 U       0.171          0.139             0.9     
Bismuth-212                           0.625          0.425          0.254                     
Bismuth-214                           0.595          0.0943         0.0304                    
Cesium-137                            0 U            0.0158         0.0222            0.07    
Cobalt-60                             0.0114 U       0.0260         0.0196            0.03    
Europium-152                          0.0276 U       0.0599         0.0568            0.1     
Europium-154                          0.0408 U       0.0631         0.141             0.2     
Lead-212                              0.565          0.0929         0.0488                    
Lead-214                              0.640          0.0882         0.0438                    
Potassium-40                          8.90           0.955          0.261                     
Protactinium-234                     -0.0743 U       0.132          0.106                     
Radium-226 (By Bismuth-214)           0.595          0.0943         0.0304            0.2     
Thallium-208                          0.248          0.0550         0.0224                    
Thorium-232 (By Actinium-228)         0.692          0.130          0.0771            0.9     
Thorium-234                           1.76           1.26           0.933                     
Uranium-235                           0.0616 U       0.0312         0.150             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-14                Received:        03/04/13                      
Lab ID:          244032-012                    Prepared:        03/20/13 09:29                
Matrix:          Soil                          Analyzed:        04/25/13 16:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.91 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:43                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0663 U        0.184          0.148             0.9     
Bismuth-212                          1.10            0.431          0.212                     
Bismuth-214                          0.527           0.0954         0.0399                    
Cesium-137                           0.00605 U       0.0238         0.0189            0.07    
Cobalt-60                            0 U b           0.0179         0.0476            0.03    
Europium-152                         0.0129 U        0.0580         0.0465            0.1     
Europium-154                         0.0913 U        0.183          0.138             0.2     
Lead-212                             0.531           0.0836         0.0425                    
Lead-214                             0.561           0.0985         0.0454                    
Potassium-40                         9.20            0.973          0.239                     
Protactinium-234                     0.0177 U        0.0660         0.0801                    
Radium-226 (By Bismuth-214)          0.527           0.0954         0.0399            0.2     
Thallium-208                         0.171           0.0409         0.0181                    
Thorium-232 (By Actinium-228)        0.831           0.156          0.0734            0.9     
Thorium-234                          0.729 U         0.505          1.33                      
Uranium-235                          0.0601 U        0.0336         0.155             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/19/13 11:54                
Lab ID:          QC680275                      Analyzed:        04/17/13 08:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00135 U        0.0884         0.0727            0.9    
Bismuth-212                         -0.0241 U         0.135          0.107                    
Bismuth-214                          0.00579 U        0.0333         0.0265                   
Cesium-137                           0.00581 U        0.0174         0.0134            0.07   
Cobalt-60                            0.00328 U        0.0119         0.00875           0.03   
Europium-152                         0.00561 U        0.0480         0.0389            0.1    
Europium-154                        -0.0141 U         0.0518         0.0397            0.2    
Lead-210                            -0.737 U          2.93           2.33                     
Lead-212                             0.00741 U        0.0281         0.0234                   
Lead-214                             0.000624 U       0.0318         0.0281                   
Potassium-40                        -0.166 U          0.538          0.292                    
Protactinium-234                     0.00882 U        0.115          0.0929                   
Radium-226 (By Bismuth-214)          0.00579 U        0.0333         0.0265            0.2    
Thallium-208                         0.0122 U         0.0182         0.0132                   
Thorium-232 (By Actinium-228)        0.0364 U         0.0687         0.0509            0.9    
Thorium-234                         -0.0261 U         0.258          0.211                    
Uranium-235                          0.0123 U         0.0185         0.0138            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/19/13 11:51                
Type:            LCS                           Analyzed:        04/18/13 16:52                
Lab ID:          QC680276                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   314 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.9                 0.396     91.7   54-146  

Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Sampled:         03/04/13 10:56                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      244032-002                    Prepared:        03/20/13 08:19                
Lab ID:          QC681442                      Analyzed:        04/25/13 14:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   316.93 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.00461 U     0.169         0.0615 U      0.184       0.148           0.9    NC   40  NC     1   

Bismuth-212                        1.10          0.487         0.462         0.523       0.301                  81.9 40  0.634  1   

Bismuth-214                        0.501         0.0973        0.565         0.116       0.0459                 11.9 40  0.298  1   

Cesium-137                         0 U           0.0273        0.00930 U     0.0250      0.0196          0.07   NC   40  NC     1   

Cobalt-60                          0.00384 U     0.00835      -0.0111 U      0.0301      0.0233          0.03   NC   40  NC     1   

Europium-152                       0.00921 U     0.0202        0.00817 U     0.0389      0.0556          0.1    NC   40  NC     1   

Europium-154                       0.00746 U     0.0802        0.0131 U      0.0314      0.177           0.2    NC   40  NC     1   

Lead-212                           0.582         0.0926        0.512         0.0867      0.0374                 12.8 40  0.391  1   

Lead-214                           0.575         0.109         0.551         0.103       0.0454                 4.30 40  0.114  1   

Potassium-40                       9.11          1.10          9.48          1.13        0.294                  3.96 40  0.165  1   

Protactinium-234                   0.0291 U      0.0385        0.00129 U     0.0208      0.104                  NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.501         0.0973        0.565         0.116       0.0459          0.2    11.9 40  0.298  1   

Thallium-208                       0.188         0.0460        0.196         0.0528      0.0220                 4.05 40  0.0787 1   

Thorium-232 (By Actinium-228)      0.629         0.127         0.607         0.127       0.0424          0.9    3.66 40  0.0891 1   

Thorium-234                        1.23          0.654         0.549 U       0.708       1.20                   NC   40  NC     1   

Uranium-235                        0.0572 U      0.0277        0.0736 U      0.0338      0.137           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       5.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/17/2013  Time: 07:30:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1178 +0.250263*Channel -5.22709e-008*Channel**2

FWHM (ch) =   3.1335 +0.001084*Channel -5.65686e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.89 -0.09%      0.91     0.91    0.05%
977.29      244.70   244.65  0.02%      1.05     1.04    1.49%

1375.10      344.28   344.16  0.04%      1.11     1.13   -2.13%
3114.26      778.90   779.00 -0.01%      1.51     1.49    1.09%
3854.87      964.08   964.08  0.00%      1.61     1.62   -0.57%
5632.21     1408.01  1407.99  0.00%      1.86     1.86    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/18/2013  Time: 07:31:08

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1044 +0.250271*Channel -5.37472e-008*Channel**2

FWHM (ch) =   3.1034 +0.001033*Channel -4.68457e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.90     0.90    0.13%
977.36      244.70   244.66  0.02%      1.01     1.02   -1.19%

1375.11      344.28   344.15  0.04%      1.12     1.11    1.21%
3114.27      778.90   779.00 -0.01%      1.46     1.47   -0.15%
3854.90      964.08   964.07  0.00%      1.59     1.60   -0.10%
5632.29     1408.01  1408.00  0.00%      1.86     1.86    0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:39:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0853 +0.250249*Channel -5.09283e-008*Channel**2

FWHM (ch) =   3.1990 +0.000962*Channel -2.89744e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.92   -1.43%
977.52      244.70   244.66  0.01%      1.04     1.03    1.01%

1375.26      344.28   344.15  0.04%      1.12     1.12    0.54%
3114.50      778.90   778.99 -0.01%      1.49     1.48    0.71%
3855.16      964.08   964.08 -0.00%      1.60     1.62   -1.22%
5632.48     1408.01  1407.99  0.00%      1.93     1.92    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:55:57

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0939 +0.250179*Channel -3.18452e-008*Channel**2

FWHM (ch) =   2.9623 +0.001039*Channel -3.65004e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.87   -0.89%
978.82      244.70   244.75 -0.02%      0.98     0.99   -0.48%

1376.56      344.28   344.23  0.01%      1.10     1.08    1.61%
3115.11      778.90   778.93 -0.00%      1.47     1.46    0.33%
3855.73      964.08   964.06  0.00%      1.59     1.61   -0.93%
5632.45     1408.01  1408.02 -0.00%      1.92     1.91    0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130417001_QCAsLeft                                                        
Acquired: 4/17/2013 07:19:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130418001_QCAsLeft                                                        
Acquired: 4/18/2013 07:20:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:28:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.94      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.93      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:44:10
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130417002_BG                                                              
Acquired: 4/17/2013 07:32:28
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

33 of 366



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130418002_BG                                                              
Acquired: 4/18/2013 07:39:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

35 of 366



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130425003_BG                                                              
Acquired: 4/25/2013 07:50:53
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130425002_BG                                                              
Acquired: 4/25/2013 08:00:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513154519

Instrument : HPGE02                           Begun : 04/17/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130417_001     RCCV       QUALITY CONTROL CHEC                          04/17/13 07:19    1.0    1                     

002     2_20130417_002     RIB        BACKGROUND CONTAMINA                          04/17/13 07:32    1.0                          

003     2_20130417_003     BLANK      QC680470                 Soil       196468    04/17/13 08:00    1.0                          

004     2_20130417_004     BLANK      QC680275                 Soil       196422    04/17/13 08:57    1.0                          

005     2_20130417_005     BLANK      QC680146                 Soil       196389    04/17/13 09:45    1.0                          

006     2_20130417_006     BLANK      QC680773                 Soil       196550    04/17/13 11:21    1.0                          

007     2_20130417_007     MSS        243252-001               Soil       195073    04/17/13 12:21    1.0                 MASS-    

008     2_20130417_008     SAMPLE     243280-001               Soil       192695    04/17/13 13:56    1.0                          

009     2_20130417_009     SDUP       QC677343                 Soil       195073    04/17/13 15:52    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513155960

Instrument : HPGE02                           Begun : 04/18/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130418_001     RCCV       QUALITY CONTROL CHEC                          04/18/13 07:20    1.0    1                     

002     2_20130418_002     RIB        BACKGROUND CONTAMINA                          04/18/13 07:39    1.0                          

003     2_20130418_003     MSS        243252-001               Soil       195073    04/18/13 07:57    1.0                 MASS-    

004     2_20130418_004     SAMPLE     243280-008               Soil       192695    04/18/13 09:31    1.0                          

005     2_20130418_005     SAMPLE     243259-001               Soil       193312    04/18/13 11:58    1.0                          

006     2_20130418_006     SAMPLE     243280-001               Soil       192695    04/18/13 13:33    1.0                          

007     2_20130418_007     LCS        QC680147                 Soil       196389    04/18/13 15:48    1.0    2                     

008     2_20130418_008     LCS        QC680276                 Soil       196422    04/18/13 16:52    1.0    2                     

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513166048

Instrument : HPGE02                           Begun : 04/25/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130425_001  RCCV    QUALITY CONTROL CHEC               04/25/13 07:28 1.0 1          
002  2_20130425_002  RIB     BACKGROUND CONTAMINA               04/25/13 07:40 1.0            
003  2_20130425_003  RIB     BACKGROUND CONTAMINA               04/25/13 07:50 1.0            
004  2_20130425_004  MSS     244032-002           Soil   196422 04/25/13 09:11 1.0            
005  2_20130425_005  SAMPLE  244032-005           Soil   196422 04/25/13 10:41 1.0            
006  2_20130425_006  SAMPLE  244032-006           Soil   196422 04/25/13 12:19 1.0            
007  2_20130425_007  SDUP    QC681442             Soil   196422 04/25/13 14:30 1.0            
008  2_20130425_008  SAMPLE  244032-009           Soil   196422 04/25/13 15:30 1.0            
009  2_20130425_009  SAMPLE  244032-011           Soil   196422 04/25/13 16:21 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533166064

Instrument : HPGE04                           Begun : 04/25/13 07:44             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130425_001     RCCV       QUALITY CONTROL CHEC                          04/25/13 07:44    1.0    1                     

002     4_20130425_002     RIB        BACKGROUND CONTAMINA                          04/25/13 08:00    1.0                          

003     4_20130425_003     SAMPLE     244032-003               Soil       196422    04/25/13 09:14    1.0                          

004     4_20130425_004     SAMPLE     244032-004               Soil       196422    04/25/13 10:42    1.0                          

005     4_20130425_005     SAMPLE     244032-007               Soil       196422    04/25/13 12:24    1.0                 MASS+    

006     4_20130425_006     SAMPLE     244032-008               Soil       196422    04/25/13 14:32    1.0                          

007     4_20130425_007     SAMPLE     244032-010               Soil       196422    04/25/13 15:32    1.0                          

008     4_20130425_008     SAMPLE     244032-012               Soil       196422    04/25/13 16:22    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 26-APR-2013 20:03

Batch Number : 196422                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 15-MAR-2013 14:38              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243776-001                      307.76  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:59  GS 186                     

2      243777-001                      308.54  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:04  GS 186                     

3      243777-002                      330.46  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:36  GS 186                     

4      243777-003                      344.52  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:41  GS 186                     

5      243777-004                      314.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:48  GS 186                     

6      243777-005                      323.02  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:36  GS 186                     

7      243777-006                      307.71  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:43  GS 186                     

8      243777-007                      324.8   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:49  GS 186                     

9      243740-001                      347.32  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:56  GS 186                     

10     243740-002                      350.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:01  GS 186                     

11     243740-003                      397.69  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:06  GS 186                     

12     243740-004                      390.62  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:14  GS 186                     

13     243740-005                      369.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:23  GS 186                     

14     243740-006                      372.5   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:29  GS 186                     

15     243740-007                      363.88  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:37  GS 186                     

16     243740-008                      340.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:43  GS 186                     

17     243740-009                      357.57  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:50  GS 186                     

18     243740-010                      388.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

19     243741-001                      322.41  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:03  GS 186                     

20     243741-002                      315.67  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:11  GS 186                     

21     243741-003                      307.14  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:17  GS 186                     

22     243741-004                      316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

23     243741-005                      359.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:33  GS 186                     

24     243741-006                      354.08  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:41  GS 186                     

25     243741-007                      326.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:48  GS 186                     

26     243741-008                      322.64  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:51  GS 186                     

27     243741-009                      312.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:57  GS 186                     

28     243741-010                      352.29  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:59  GS 186                     

29     243741-011                      362.77  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

30     243741-012                      321.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

31     243742-001                      365.27  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:09  GS 186                     

32     243742-002                      364.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:11  GS 186                     

33     243742-003                      373.86  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

34     243742-004                      348.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

35     243742-005                      332.47  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:13  GS 186                     

36     243742-006                      344.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:19  GS 186                     

37     243494-001                      327.15  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

38     243494-002                      343.85  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

39     243495-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

39     244032-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-001 

40     243495-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

40     244032-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-002 

41     243495-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  GS 186                     

41     244032-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  RA226     alias:243495-003 

42     243495-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  GS 186                     

42     244032-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  RA226     alias:243495-004 

43     243495-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  GS 186                     

43     244032-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  RA226     alias:243495-005 

44     243495-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

44     244032-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  RA226     alias:243495-006 

45     243495-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  GS 186                     

45     244032-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  RA226     alias:243495-007 

46     243495-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

46     244032-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-008 

47     243495-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

47     244032-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-009 

48     243495-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  GS 186                     

48     244032-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  RA226     alias:243495-010 

49     243495-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  GS 186                     

49     244032-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  RA226     alias:243495-011 

50     243495-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  GS 186                     

50     244032-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  RA226     alias:243495-012 

51     243496-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  GS 186                     

51     244033-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  RA226     alias:243496-001 

52     243496-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  GS 186                     

52     244033-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  RA226     alias:243496-002 

53     243496-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  GS 186                     

53     244033-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  RA226     alias:243496-003 

54     243496-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  GS 186                     

54     244033-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  RA226     alias:243496-004 

55     243496-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  GS 186                     

55     244033-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  RA226     alias:243496-005 

56     243496-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  GS 186                     

56     244033-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  RA226     alias:243496-006 

QC1    QC680275    BLANK               311.15  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:54  GS 186                     

QC2    QC680276    LCS                 314.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:51  GS 186                     

18     QC680277    SDUP of 243740-010  373.89  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

22     QC680278    SDUP of 243741-004  316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

40     QC680279    SDUP of 243495-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  GS 186                     

40     QC681442    SDUP of 244032-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  RA226     alias:QC680279   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-03                Received:        03/04/13                      
Lab ID:          244032-001                    Prepared:        03/20/13 08:17                
Matrix:          Soil                          Analyzed:        04/24/13 16:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00690 U        0.169          0.139             0.9    
Bismuth-212                          0.361            0.400          0.294                    
Bismuth-214                          0.585            0.100          0.0383                   
Cesium-137                           0.000209 U       0.0209         0.0172            0.07   
Cobalt-60                            0.00280 U        0.0285         0.0231            0.03   
Europium-152                         0.0578           0.0527         0.0432            0.1    
Europium-154                         0.0411 U         0.161          0.127             0.2    
Lead-212                             0.520            0.0830         0.0446                   
Lead-214                             0.619            0.0925         0.0417                   
Potassium-40                         8.89             0.942          0.244                    
Protactinium-234                     0.0395 U         0.0719         0.101                    
Radium-226 (By Bismuth-214)          0.585            0.100          0.0383            0.2    
Thallium-208                         0.224            0.0458         0.0175                   
Thorium-232 (By Actinium-228)        0.687            0.125          0.0702            0.9    
Thorium-234                          0.751 U          0.570          1.19                     
Uranium-235                          0.167            0.189          0.141             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-001                   Client ID : 12-PE-E0795-03        

Seqnum : 1513164597011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130424_011                                Batch         : 196422                       Time      : 24-APR-2013 16:51     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319 g                        Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00690          0.139       0.9       .16888           .16889           0.0014      u        

Bismuth-212                         0.361             0.294                 .39982           .40025           -0.024      u        

Bismuth-214                         0.585             0.0383                .10034           .1038            0.0058      u        

Cesium-137                          0.000209          0.0172      0.07      .020927          .020927          0.0058      u        

Cobalt-60                           0.00280           0.0231      0.03      .028546          .028546          0.0033      u        

Europium-152                        0.0578            0.0432      0.1       .052741          .052845          0.0056      u        

Europium-154                        0.0411            0.127       0.2       .16141           .16142           -0.014      u        

Lead-212                            0.520             0.0446                .083037          .09352           0.0074      u        

Lead-214                            0.619             0.0417                .092499          .098711          0.00062     u        

Potassium-40                        8.89              0.244                 .94181           1.0424           -0.17       u        

Protactinium-234                    0.0395            0.101                 .071937          .072605          0.0088      u        

Radium-226 (By Bismuth-214)         0.585             0.0383      0.2       .10034           .1038            0.0058      u        

Thallium-208                        0.224             0.0175                .04576           .047996          0.012       u        

Thorium-232 (By Actinium-228)       0.687             0.0702      0.9       .12518           .13472           0.036       u        

Thorium-234                         0.751             1.19                  .57              .57441           -0.026      u        

Uranium-235                         0.167             0.141       0.18      .18852           .18883           0.012       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-03          
Sample Description: 244032-001, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:00            Live Time: 2700   sec

Acquisition Time: 4/24/2013 16:51:27        Real Time: 2703   sec
Analysis Time: 4/24/2013 17:36           Dead Time: 0.09   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.873E-01      1.252E-01      1.347E-01      7.016E-02
Am-241    #AB   -6.903E-03      1.689E-01      1.689E-01      1.387E-01
Bi-212    #      3.608E-01      3.998E-01      4.002E-01      2.937E-01
Bi-214           5.847E-01      1.003E-01      1.038E-01      3.830E-02
Co-60     #AB    2.800E-03      2.855E-02      2.855E-02      2.313E-02
Cs-137    #AB    2.092E-04      2.093E-02      2.093E-02      1.721E-02
Eu-152    #      5.776E-02      5.274E-02      5.285E-02      4.320E-02
Eu-154    #AB    4.107E-02      1.614E-01      1.614E-01      1.269E-01
K-40             8.887E+00      9.418E-01      1.042E+00      2.435E-01
Pa-234     AB    3.949E-02      7.194E-02      7.261E-02      1.009E-01
Pb-212           5.202E-01      8.304E-02      9.352E-02      4.461E-02
Pb-214           6.192E-01      9.250E-02      9.871E-02      4.169E-02
Ra-226    #      1.163E+00      6.171E-01      6.221E-01      4.478E-01
Th-234    #AB    7.507E-01      5.700E-01      5.744E-01      1.192E+00
Tl-208           2.243E-01      4.576E-02      4.800E-02      1.751E-02
U-235     #      1.665E-01      1.885E-01      1.888E-01      1.411E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.411E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 17:36:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_011.An1               

Sample description                                             
244032-001, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424_011.An1

Acquisition information
Start time:                 4/24/2013 16:51:27
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1900E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1900E+02) = 

8.4724E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 17:36:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1006

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.25       12. 136.32   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.428E-01 Th234 
74.86       96.  17.62   0.85  2.839E-02
77.28      151.  12.83   0.85  3.019E-02
87.33       59.  31.35   0.77  3.674E-02
93.10       69.  26.33   1.46  3.990E-02    92.59   4.343  1.259E+00 Th234 

93.35   5.760  9.408E-01 U235  
93.35   4.100  1.322E+00 Ac228 
92.59   4.343  1.259E+00 Th234 
93.35   5.760  9.408E-01 U235  

93.11       54.  34.65   0.87  3.990E-02    92.59   4.343  9.907E-01 Th234 
93.35   5.760  7.400E-01 U235  
93.35   4.100  1.040E+00 Ac228 

93.13       51.  37.96   0.87  3.953E-02    92.59   4.343  9.302E-01 Th234 
93.35   5.760  6.949E-01 U235  
93.35   4.100  9.762E-01 Ac228 

122.76        2. 730.74   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.04       28.  56.60   0.92  5.013E-02   143.77  10.940  1.605E-01 U235  

143.77  10.940  1.605E-01 U235  
162.77       10. 166.86   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.211E-01 U235  
185.95       61.  27.98   0.97  4.819E-02   185.72  57.000  6.951E-02 U235  

186.21   3.555  1.115E+00 Ra226 
185.72  57.000  6.951E-02 U235  

186.01       63.  26.52   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.163E+00 Ra226 

204.77       17.  77.69   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  2.256E-01 U235  

238.66      318.   7.83   0.98  4.317E-02   238.63  43.600  5.202E-01 Pb212 
241.90       51.  31.60   1.08  4.285E-02   242.00   7.268  5.162E-01 Pb214 
277.42       11. 116.55   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.15      143.  12.17   1.11  3.814E-02   295.22  18.414  6.184E-01 Pb214 
299.62       16.  66.88   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.19       94.  17.81   1.01  3.494E-02   338.32  11.400  7.367E-01 Ac228 
342.55       19.  45.65   1.12  3.454E-02   344.28  26.590  6.627E-02 Eu152 

344.28  26.590  6.627E-02 Eu152 
351.76      245.   7.81   1.27  3.405E-02   351.93  35.600  6.197E-01 Pb214 
569.63        6. 142.13   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.31      147.  10.20   1.38  2.416E-02   583.19  85.000  2.243E-01 Tl208 
609.23      207.   8.25   1.40  2.345E-02   609.31  45.490  5.847E-01 Bi214 
727.10       16.  55.40   1.46  2.078E-02   727.33   6.650  3.608E-01 Bi212 
778.52        3. 262.73   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.184E-02 Eu152 
860.44       10.  72.16   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
875.19        3. 196.48   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.16        7.  95.52   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.34       89.  13.72   0.64  1.779E-02   911.20  26.200  5.992E-01 Ac228 
969.12       69.  15.53   1.51  1.704E-02   968.96  15.900  7.970E-01 Ac228 

1119.95       74.  12.52   1.59  1.535E-02  1120.29  14.910  1.010E+00 Bi214 
1332.51        1. 509.67   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  

1332.49  99.983  2.800E-03 Co60  
1408.13        4. 149.84   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.691E-02 Eu152 
1460.93      394.   5.04   1.60  1.254E-02  1460.82  10.550  8.887E+00 K40   
1764.09       42.  14.59   0.52  1.069E-02  1764.49  15.310  8.123E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.54    74.84       131.        69. 2.438E+03   54.61   0.372  -      s 
308.18    77.26       160.       128. 4.253E+03   35.23   0.827  -        
348.45    87.33       122.        59. 1.601E+03   62.71   0.771  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.20    63.25       130.        12.     0.004   272.65   0.837s
Th-234    371.62    93.13       161.        51.     0.019    75.93   0.868s
U-235     372.50    93.35       149.        54.     0.020    69.30   0.869D
Ac-228    372.50    93.35       113.        69.     0.026    52.65   1.460D
Eu-152    485.30   121.58       161.        -5.    -0.002   709.69   0.899s
Eu-154    490.03   122.76       141.         2.     0.001  1461.49   0.901s
Pa-234    523.09   131.03       155.        -8.    -0.003   425.95   0.909s
U-235     575.09   144.04       112.        28.     0.010   113.21   0.922s
U-235     649.94   162.77       127.        10.     0.004   333.72   0.942s
U-235     742.61   185.95       114.        61.     0.023    55.96   0.965s
Ra-226    742.83   186.01       110.        63.     0.023    53.05   0.966s
U-235     817.83   204.77        76.        17.     0.006   155.38   0.985s
Pb-212    953.29   238.66       132.       312.     0.116    15.67   0.982 
Pb-214    966.22   241.90       104.        51.     0.019    63.19   1.085 
Tl-208   1108.21   277.42        81.        11.     0.004   233.10   1.058s
Pb-214   1179.11   295.15        63.       138.     0.051    24.34   1.114 
Pb-212   1196.99   299.62        61.        16.     0.006   133.77   1.080s
Ac-228   1351.16   338.19        52.        94.     0.035    35.62   1.006 
Eu-152   1368.61   342.55        29.        19.     0.007    91.31   1.123s
Pb-214   1405.44   351.76        48.       239.     0.089    15.61   1.271s
Pa-234   2276.67   569.63        35.         6.     0.002   284.27   1.328s
Tl-208   2331.38   583.31        24.       147.     0.054    20.40   1.378 
Bi-214   2435.03   609.23        31.       199.     0.074    16.51   1.398 
Eu-154   2891.77   723.41        37.        -4.    -0.002   422.57   1.457s
Bi-212   2906.53   727.10        31.        16.     0.006   110.81   1.460s
Eu-152   3112.25   778.52        22.         3.     0.001   525.46   1.501s
Tl-208   3440.06   860.44        20.        10.     0.004   144.32   1.564s
Eu-154   3499.09   875.19        15.         3.     0.001   392.96   1.574s
Pa-234   3530.94   883.16        19.         7.     0.003   191.05   1.581 
Ac-228   3643.74   911.34        20.        89.     0.033    27.43   0.635s
Pa-234   3780.45   945.50        25.        -4.    -0.001   393.26   1.627s
Ac-228   3874.98   969.12        16.        69.     0.025    31.06   1.508 
Eu-154   3985.96   996.85        22.        -1.     0.000  1496.68   1.662s
Eu-154   4021.48  1005.73        27.        -3.    -0.001   498.82   1.668s
Eu-152   4445.20  1111.58        19.        -2.    -0.001   835.49   1.740s
Bi-214   4478.69  1119.95         5.        74.     0.027    25.05   1.594 
Co-60    4692.11  1173.26        29.        -3.    -0.001   576.29   1.779s
Eu-154   5095.22  1273.94        27.        -1.     0.000  1386.90   1.841s
Co-60    5329.79  1332.51        18.         1.     0.000  1019.34   1.874s
Eu-152   5632.61  1408.13        16.         4.     0.001   299.68   1.915s
K-40     5844.11  1460.93        19.       375.     0.139    10.08   1.596 
Bi-214   7058.70  1764.09         5.        42.     0.016    29.17   0.520s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8729E-01                                      5.12E+12             
911.20 5.992E-01  (  7.016E-02 1.37E+01 2.62E+01 G  
968.96 7.970E-01  (  1.086E-01 1.55E+01 1.59E+01 G  
338.32 7.367E-01  (  1.330E-01 1.78E+01 1.14E+01 G  

Energy duplication    
93.35 1.322E+00 +   4.753E-01 2.63E+01 4.10E+00 XA 

Am-241   I  -6.9030E-03                                      1.58E+05             
59.54-6.903E-03 %(  1.387E-01 1.22E+03 3.59E+01 G  

Bi-212   N   3.6082E-01                                      5.12E+12             
727.33 3.608E-01  (  2.937E-01 5.54E+01 6.65E+00 G  
785.37 0.000E+00 -   2.273E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   2.616E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.8474E-01                                      5.84E+05             
609.31 5.847E-01  (P 3.830E-02 8.25E+00 4.55E+01 G  

1120.29 1.010E+00 + P 7.353E-02 1.25E+01 1.49E+01 G  
1764.49 8.123E-01 + P 9.605E-02 1.46E+01 1.53E+01 G  

Co-60    T   2.8004E-03                                      1.93E+03             
1332.49 2.800E-03 ?(  2.313E-02 5.10E+02 1.00E+02 G  
1173.23-5.786E-03 +   2.685E-02 2.88E+02 9.98E+01 G  

Cs-137   I   2.0920E-04                                      1.10E+04             
661.66 2.092E-04 %(  1.721E-02 5.00E+03 8.50E+01 G  

Eu-152   I   5.7761E-02                                      4.94E+03             
344.28 6.627E-02 ?(  4.320E-02 4.57E+01 2.66E+01 G  
121.78-1.170E-02 -   6.789E-02 3.55E+02 2.84E+01 G  
778.90 3.184E-02 -   1.339E-01 2.63E+02 1.30E+01 G  
964.08 1.337E-02 %   2.827E-01 1.29E+03 1.45E+01 G  

1112.08-2.300E-02 -   1.553E-01 4.18E+02 1.34E+01 G  
1408.01 4.691E-02 &(  1.092E-01 1.50E+02 2.09E+01 G  

Eu-154   I   4.1074E-02                                      3.14E+03             
873.18 4.107E-02 ?(  1.269E-01 1.96E+02 1.22E+01 G  
123.07 3.725E-03 &   4.467E-02 7.31E+02 4.04E+01 G  

1274.43-6.978E-03 -   7.894E-02 6.93E+02 3.49E+01 G  
723.30-3.171E-02 &   1.074E-01 2.11E+02 2.00E+01 G  

1004.72-3.267E-02 +   1.307E-01 2.49E+02 1.79E+01 G  
996.25-1.633E-02 +   1.993E-01 7.48E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.8869E+00                                      4.57E+11             
1460.82 8.887E+00  (P 2.435E-01 5.04E+00 1.06E+01 G  

Pa-234   N   3.9485E-02                                      1.63E+12             
131.30-2.914E-02 &(  1.009E-01 2.13E+02 1.82E+01 G  
569.50 8.396E-02 ?(  1.885E-01 1.42E+02 9.30E+00 G  
946.00-5.024E-02 +   1.570E-01 1.97E+02 1.35E+01 G  
880.52 0.000E+00 &   1.407E-01 1.00E+03 1.05E+01 G  
883.24 1.256E-01  (  1.817E-01 9.55E+01 9.70E+00 G  

Pb-212   N   5.2022E-01                                      5.12E+12             
238.63 5.202E-01  (P 4.461E-02 7.83E+00 4.36E+01 G  
300.09 4.202E-01 - P 4.747E-01 6.69E+01 3.18E+00 G  

Pb-214   N   6.1923E-01                                      5.84E+05             
351.93 6.197E-01  (P 4.169E-02 7.81E+00 3.56E+01 G  
295.22 6.184E-01  (P 8.241E-02 1.22E+01 1.84E+01 G  
242.00 5.162E-01 - P 2.391E-01 3.16E+01 7.27E+00 G  

Ra-226   N   1.1633E+00                                      5.84E+05             
186.21 1.163E+00  (  4.478E-01 2.65E+01 3.56E+00 G  

Th-234   N   7.5071E-01                                      1.63E+12             
63.30 5.428E-01 &(  1.192E+00 1.36E+02 3.75E+00 G  
92.59 9.302E-01  (  5.407E-01 3.80E+01 4.34E+00 G  

Tl-208   N   2.2430E-01                                      5.12E+12             
583.19 2.243E-01  (  1.751E-02 1.02E+01 8.50E+01 G  
277.37 1.357E-01 -   2.519E-01 1.17E+02 6.60E+00 G  
860.53 1.323E-01 -   1.408E-01 7.22E+01 1.24E+01 G  

U-235    N   1.6653E-01                                      2.57E+11             
143.77 1.605E-01  (  1.411E-01 5.66E+01 1.09E+01 G  
205.32 2.256E-01 &(  2.742E-01 7.77E+01 5.02E+00 G  
163.36 1.211E-01 ?(  3.267E-01 1.67E+02 5.08E+00 G  
185.72 6.951E-02 -   2.848E-02 2.80E+01 5.70E+01 G  

Energy duplication    
93.35 7.400E-01     3.887E-01 3.47E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.25       130.        12.     0.004   272.65   5.428E-01   
Th-234      93.13       161.        51.     0.019    75.93   9.302E-01   
U-235       93.35       149.        54.     0.020    69.30   7.400E-01   
Eu-152     121.58       161.        -5.    -0.002   709.69  -1.170E-02   
Eu-154     122.76       141.         2.     0.001  1461.49   3.725E-03   
U-235      144.04       112.        28.     0.010   113.21   1.605E-01   
U-235      162.77       127.        10.     0.004   333.72   1.211E-01   
U-235      185.95       114.        61.     0.023    55.96   6.951E-02   
Ra-226     186.01       110.        63.     0.023    53.05   1.163E+00   
U-235      204.77        76.        17.     0.006   155.38   2.256E-01   
Eu-152     342.55        29.        19.     0.007    91.31   6.627E-02   
Eu-154     723.41        37.        -4.    -0.002   422.57  -3.171E-02   
Bi-212     727.10        31.        16.     0.006   110.81   3.608E-01   
Eu-152     778.52        22.         3.     0.001   525.46   3.184E-02   
Eu-154     875.19        15.         3.     0.001   392.96   4.107E-02   
Eu-154     996.85        22.        -1.     0.000  1496.68  -1.633E-02   
Eu-154    1005.73        27.        -3.    -0.001   498.82  -3.267E-02   
Eu-152    1111.58        19.        -2.    -0.001   835.49  -2.300E-02   
Co-60     1173.26        29.        -3.    -0.001   576.29  -5.786E-03   
Eu-154    1273.94        27.        -1.     0.000  1386.90  -6.978E-03   
Co-60     1332.51        18.         1.     0.000  1019.34   2.800E-03   
Eu-152    1408.13        16.         4.     0.001   299.68   4.691E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8729E-01    6.8729E-01   1.2518E-01    1.3472E-01  7.016E-02
Am-241 #A   -6.9014E-03   -6.9030E-03   1.6888E-01    1.6889E-01  1.387E-01
Bi-212 #     3.6082E-01    3.6082E-01   3.9982E-01    4.0025E-01  2.937E-01
Bi-214       5.8471E-01    5.8474E-01   1.0034E-01    1.0380E-01  3.830E-02
Co-60  #A    2.7492E-03    2.8004E-03   2.8546E-02    2.8546E-02  2.313E-02
Cs-137 #A    2.0852E-04    2.0920E-04   2.0927E-02    2.0927E-02  1.721E-02
Eu-152 #     5.7347E-02    5.7761E-02   5.2741E-02    5.2845E-02  4.320E-02
Eu-154 #A    4.0613E-02    4.1074E-02   1.6141E-01    1.6142E-01  1.269E-01
K-40         8.8869E+00    8.8869E+00   9.4181E-01    1.0424E+00  2.435E-01
Pa-234  A    3.9485E-02    3.9485E-02   7.1937E-02    7.2605E-02  1.009E-01
Pb-212       5.2022E-01    5.2022E-01   8.3037E-02    9.3520E-02  4.461E-02
Pb-214       6.1919E-01    6.1923E-01   9.2499E-02    9.8711E-02  4.169E-02
Ra-226 #     1.1632E+00    1.1633E+00   6.1710E-01    6.2212E-01  4.478E-01
Th-234 #A    7.5071E-01    7.5071E-01   5.7000E-01    5.7441E-01  1.192E+00
Tl-208       2.2430E-01    2.2430E-01   4.5760E-02    4.7996E-02  1.751E-02
U-235  #     1.6653E-01    1.6653E-01   1.8852E-01    1.8883E-01  1.411E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.152E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.1522707E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Received:        03/04/13                      
Lab ID:          244032-002                    Prepared:        03/20/13 08:17                
Matrix:          Soil                          Analyzed:        04/25/13 09:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.93 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:56                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00461 U       0.169          0.139             0.9     
Bismuth-212                          1.10            0.484          0.218                     
Bismuth-214                          0.501           0.0946         0.0428                    
Cesium-137                           0 U             0.0273         0.0348            0.07    
Cobalt-60                            0.00384 U       0.00834        0.0262            0.03    
Europium-152                         0.00921 U       0.0202         0.0632            0.1     
Europium-154                         0.00746 U       0.0802         0.168             0.2     
Lead-212                             0.582           0.0791         0.0364                    
Lead-214                             0.575           0.104          0.0456                    
Potassium-40                         9.11            1.00           0.291                     
Protactinium-234                     0.0291 U        0.0378         0.0970                    
Radium-226 (By Bismuth-214)          0.501           0.0946         0.0428            0.2     
Thallium-208                         0.188           0.0444         0.0188                    
Thorium-232 (By Actinium-228)        0.629           0.118          0.0587            0.9     
Thorium-234                          1.23            0.644          1.02                      
Uranium-235                          0.0572 U        0.0274         0.148             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-002                   Client ID : 12-PE-E0795-04        

Seqnum : 1513166048004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130425_004                                Batch         : 196422                       Time      : 25-APR-2013 09:11     

Cal    : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14     Caldate       : 25-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316.93 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00461           0.139       0.9       .16885           .16885           0.0014      u        

Bismuth-212                         1.10              0.218                 .48383           .48711           -0.024      u        

Bismuth-214                         0.501             0.0428                .094628          .097332          0.0058      u        

Cesium-137                          0                 0.0348      0.07      .027327          .027327          0.0058      u        

Cobalt-60                           0.00384           0.0262      0.03      .0083442         .008346          0.0033      u        

Europium-152                        0.00921           0.0632      0.1       .020169          .020176          0.0056      u        

Europium-154                        0.00746           0.168       0.2       .080233          .080234          -0.014      u        

Lead-212                            0.582             0.0364                .079087          .092596          0.0074      u        

Lead-214                            0.575             0.0456                .104             .10882           0.00062     u        

Potassium-40                        9.11              0.291                 1.0029           1.1025           -0.17       u        

Protactinium-234                    0.0291            0.0970                .03779           .038479          0.0088      u        

Radium-226 (By Bismuth-214)         0.501             0.0428      0.2       .094628          .097332          0.0058      u        

Thallium-208                        0.188             0.0188                .044358          .045987          0.012       u        

Thorium-232 (By Actinium-228)       0.629             0.0587      0.9       .11824           .12673           0.036       u        

Thorium-234                         1.23              1.02                  .64354           .65393           -0.026      u        

Uranium-235                         0.0572            0.148       0.18      .027412          .027657          0.012       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-04          
Sample Description: 244032-002, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:56            Live Time: 2700   sec

Acquisition Time: 4/25/2013 09:11:05        Real Time: 2703   sec
Analysis Time: 4/25/2013 09:56           Dead Time: 0.09   %

Analysis Quantity: 3.169E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.294E-01      1.182E-01      1.267E-01      5.866E-02
Am-241    #AB    4.611E-03      1.688E-01      1.688E-01      1.388E-01
Bi-212           1.102E+00      4.838E-01      4.871E-01      2.183E-01
Bi-214           5.011E-01      9.463E-02      9.733E-02      4.283E-02
Co-60     #AB    3.842E-03      8.344E-03      8.346E-03      2.616E-02
Cs-137    #AB    0.000E+00      2.733E-02      2.733E-02      3.477E-02
Eu-152    #AB    9.209E-03      2.017E-02      2.018E-02      6.322E-02
Eu-154    #AB    7.463E-03      8.023E-02      8.023E-02      1.682E-01
K-40             9.112E+00      1.003E+00      1.103E+00      2.912E-01
Pa-234    #AB    2.913E-02      3.779E-02      3.848E-02      9.697E-02
Pb-212           5.823E-01      7.909E-02      9.260E-02      3.644E-02
Pb-214           5.752E-01      1.040E-01      1.088E-01      4.558E-02
Ra-226           1.085E+00      6.568E-01      6.609E-01      4.283E-01
Th-234           1.226E+00      6.435E-01      6.539E-01      1.015E+00
Tl-208           1.880E-01      4.436E-02      4.599E-02      1.882E-02
U-235     #AB    5.722E-02      2.741E-02      2.766E-02      1.479E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.511E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 09:56:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

Sample description                                             
244032-002, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425_004.An1

Acquisition information
Start time:                 4/25/2013 09:11:05
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1693E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1693E+02) = 

8.5278E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 09:56:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1378

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44       35.  42.09   0.86  1.866E-02    63.30   3.750  1.596E+00 Th234 
74.95       79.  22.08   0.87  2.850E-02
77.10      138.  14.76   0.87  3.011E-02
92.60       49.  31.35   0.89  3.953E-02    92.59   4.343  9.068E-01 Th234 

93.35   5.760  6.773E-01 U235  
92.70       55.  32.65   0.89  3.990E-02    92.59   4.343  1.006E+00 Th234 
93.36       15. 110.76   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 
185.87       60.  23.95   0.97  4.819E-02   185.72  57.000  6.902E-02 U235  

186.21   3.555  1.108E+00 Ra226 
185.72  57.000  6.902E-02 U235  

185.89       59.  30.27   0.92  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.085E+00 Ra226 

204.60        4. 351.99   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.040E-02 U235  

238.52      376.   5.93   1.02  4.319E-02   238.63  43.600  6.202E-01 Pb212 
241.77       71.  21.83   1.03  4.288E-02   242.00   7.268  6.917E-01 Pb214 
270.08       30.  39.43   0.53  4.026E-02
276.92       16.  70.24   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.24       98.  15.94   0.75  3.813E-02   295.22  18.414  4.407E-01 Pb214 
299.72       30.  36.37   1.08  3.774E-02   300.09   3.180  7.947E-01 Pb212 
338.14       88.  17.34   0.79  3.494E-02   338.32  11.400  6.947E-01 Ac228 
351.86      227.   8.80   0.95  3.404E-02   351.93  35.600  5.752E-01 Pb214 
569.46       11.  76.78   1.31  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.01      124.  11.80   1.04  2.417E-02   583.19  85.000  1.913E-01 Tl208 
609.36      182.   8.65   1.30  2.345E-02   609.31  45.490  5.163E-01 Bi214 
726.90       48.  21.96   0.92  2.078E-02   727.33   6.650  1.102E+00 Bi212 
785.16       14.  53.98   1.48  1.972E-02   785.37   1.110  2.051E+00 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 09:56:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.41       12.  61.37   1.54  1.851E-02   860.53  12.400  1.648E-01 Tl208 
872.72        1. 618.12   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
881.74        5. 151.22   1.56  1.822E-02
911.36       85.  13.42   1.38  1.779E-02   911.20  26.200  5.774E-01 Ac228 
968.95       57.  17.70   1.37  1.704E-02   968.96  15.900  6.681E-01 Ac228 

1120.43       42.  21.66   0.63  1.535E-02  1120.29  14.910  5.795E-01 Bi214 
1173.42        6. 108.60   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.28        1. 879.53   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1409.06        4. 125.68   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.57      401.   5.24   1.68  1.254E-02  1460.82  10.550  9.112E+00 K40   
1620.73        4. 127.75   2.05  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.41       14.  31.17   2.13  1.069E-02  1764.49  15.310  2.653E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.18    74.99       112.        79. 2.770E+03   44.15   0.872  -       D
307.79    77.14       138.       138. 4.580E+03   29.52   0.874  -       D

1079.13   270.08        49.        30. 7.402E+02   78.85   0.531 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.16    63.44        93.        35.     0.013    84.17   0.861s
Th-234    369.67    92.59        95.        49.     0.018    62.70   0.888D
Ac-228    372.72    93.35       129.        15.     0.006   221.53   0.889D
U-235     372.72    93.35       132.        55.     0.020    65.30   0.889D
Eu-152    486.75   121.88       108.        -5.    -0.002   633.77   0.916s
Eu-154    492.01   123.20       115.        -8.    -0.003   407.79   0.917s
Pa-234    521.41   130.55       141.       -18.    -0.007   190.73   0.925s
U-235     742.50   185.87        73.        60.     0.022    47.91   0.975 
Ra-226    742.58   185.89        99.        59.     0.022    60.53   0.922 
U-235     817.38   204.60        84.         4.     0.001   703.98   0.993s
Pb-212    952.90   238.50        87.       347.     0.129    13.35   0.983 
Pb-214    966.25   241.84        96.        77.     0.029    45.84   0.468s
Tl-208   1106.48   276.92        52.        16.     0.006   140.49   1.058s
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 09:56:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.71   295.24        69.        98.     0.036    31.87   0.748s
Pb-212   1197.65   299.72        52.        30.     0.011    72.73   1.078s
Ac-228   1351.24   338.14        49.        88.     0.032    34.69   0.788s
Eu-152   1375.39   344.18        61.        -6.    -0.002   358.74   1.117s
Pb-214   1406.10   351.86        56.       221.     0.082    17.61   0.949 
Pa-234   2276.30   569.46        30.        11.     0.004   153.56   1.310s
Tl-208   2330.50   583.01        28.       124.     0.046    23.60   1.044 
Bi-214   2435.92   609.37        39.       161.     0.059    18.01   1.342 
Eu-154   2887.82   722.34        29.        -6.    -0.002   288.18   1.434s
Bi-212   2906.06   726.90        17.        48.     0.018    43.92   0.921s
Eu-152   3113.00   778.62        19.        -2.    -0.001   522.94   1.478s
Bi-212   3139.17   785.16        22.        14.     0.005   107.96   1.483 
Tl-208   3440.30   860.41        21.        12.     0.004   122.73   1.541s
Eu-154   3489.54   872.72        25.         1.     0.000  1236.23   1.550s
Pa-234   3525.65   881.74        26.         5.     0.002   302.44   1.556s
Ac-228   3644.19   911.36        14.        85.     0.032    26.84   1.383 
Pa-234   3783.51   946.18        31.        -5.    -0.002   320.73   1.605s
Eu-152   3848.00   962.29        24.        -1.     0.000  1517.34   1.618s
Ac-228   3874.64   968.95        15.        57.     0.021    35.40   1.374 
Eu-154   3982.29   995.84        20.        -2.    -0.001   719.47   1.641s
Eu-154   4016.19  1004.31        20.        -2.    -0.001   551.36   1.648s
Bi-214   4480.99  1120.43        15.        42.     0.016    43.31   0.630s
Co-60    4693.14  1173.42        19.         6.     0.002   217.21   1.767s
Eu-154   5096.99  1274.28        16.         1.     0.000  1759.07   1.835s
Co-60    5329.87  1332.43        22.        -2.    -0.001   576.40   1.873s
Eu-152   5636.74  1409.06        11.         4.     0.002   251.36   1.921s
K-40     5843.08  1460.57        27.       382.     0.141    10.47   1.676 
Bi-212   6484.66  1620.73         9.         4.     0.001   255.50   2.051s
Bi-214   7060.41  1764.41        12.        14.     0.005    62.35   2.132s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2935E-01                                      5.12E+12             
911.20 5.774E-01  (  5.866E-02 1.34E+01 2.62E+01 G  
968.96 6.681E-01  (  1.042E-01 1.77E+01 1.59E+01 G  
338.32 6.947E-01  (  1.299E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 2.881E-01 -   5.111E-01 1.11E+02 4.10E+00 XA 

Am-241   I   4.6114E-03                                      1.58E+05             
59.54 4.611E-03 %(  1.388E-01 1.83E+03 3.59E+01 G  

67 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 09:56:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.1016E+00                                      5.12E+12             
727.33 1.102E+00  (  2.183E-01 2.20E+01 6.65E+00 G  
785.37 2.051E+00 +   1.589E+00 5.40E+01 1.11E+00 G  

1620.74 6.679E-01 -   1.283E+00 1.28E+02 1.51E+00 G  

Bi-214   N   5.0108E-01                                      5.84E+05             
609.31 4.754E-01 ?(P 4.283E-02 9.00E+00 4.55E+01 G  

1120.29 5.795E-01  (P 1.245E-01 2.17E+01 1.49E+01 G  
1764.49 2.653E-01 - P 1.547E-01 3.12E+01 1.53E+01 G  

Co-60    T   3.8416E-03                                      1.93E+03             
1332.49-5.655E-03 &(  2.616E-02 2.88E+02 1.00E+02 G  
1173.23 1.335E-02 &(  2.218E-02 1.09E+02 9.98E+01 G  

Eu-152   I   9.2090E-03                                      4.94E+03             
344.28-2.194E-02 ?(  6.322E-02 1.79E+02 2.66E+01 G  
121.78-1.085E-02 +   5.606E-02 3.17E+02 2.84E+01 G  
778.90-3.035E-02 +   1.268E-01 2.61E+02 1.30E+01 G  
964.08-1.179E-02 +   1.460E-01 7.59E+02 1.45E+01 G  

1112.08-1.252E-03 %   1.856E-01 9.01E+03 1.34E+01 G  
1408.01 4.893E-02 ?(  9.325E-02 1.26E+02 2.09E+01 G  

Eu-154   I   7.4634E-03                                      3.14E+03             
873.18 1.671E-02 ?(  1.682E-01 6.18E+02 1.22E+01 G  
123.07-1.226E-02 +   4.054E-02 2.04E+02 4.04E+01 G  

1274.43 4.241E-03 &(  6.083E-02 8.80E+02 3.49E+01 G  
723.30-4.206E-02 &   9.539E-02 1.44E+02 2.00E+01 G  

1004.72-2.541E-02 +   1.122E-01 2.76E+02 1.79E+01 G  
996.25-3.298E-02 &   1.912E-01 3.60E+02 1.05E+01 G  

K-40     N   9.1121E+00                                      4.57E+11             
1460.82 9.112E+00  (P 2.912E-01 5.24E+00 1.06E+01 G  

Pa-234   N   2.9133E-02                                      1.63E+12             
131.30-6.367E-02 ?(  9.697E-02 9.54E+01 1.82E+01 G  
569.50 1.514E-01 &(  1.760E-01 7.68E+01 9.30E+00 G  
946.00-6.914E-02 +   1.756E-01 1.60E+02 1.35E+01 G  
880.52 8.171E-02 &(  1.944E-01 1.51E+02 1.05E+01 G  
883.24-2.055E-03 %   1.791E-01 5.30E+03 9.70E+00 G  

Pb-212   N   5.8234E-01                                      5.12E+12             
238.63 5.823E-01  (P 3.644E-02 6.68E+00 4.36E+01 G  
300.09 7.947E-01 + P 4.401E-01 3.64E+01 3.18E+00 G  

Pb-214   N   5.7522E-01                                      5.84E+05             
351.93 5.752E-01  (P 4.558E-02 8.80E+00 3.56E+01 G  
295.22 4.407E-01 - P 8.708E-02 1.59E+01 1.84E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 7.823E-01 + P 2.314E-01 2.29E+01 7.27E+00 G  

Ra-226   N   1.0851E+00                                      5.84E+05             
186.21 1.085E+00  (  4.283E-01 3.03E+01 3.56E+00 G  

Th-234   N   1.2263E+00                                      1.63E+12             
63.30 1.596E+00 ?(  1.015E+00 4.21E+01 3.75E+00 G  
92.59 9.068E-01  (  4.172E-01 3.13E+01 4.34E+00 G  

Tl-208   N   1.8796E-01                                      5.12E+12             
583.19 1.913E-01  (  1.882E-02 1.18E+01 8.50E+01 G  
277.37 1.882E-01 ?(  2.031E-01 7.02E+01 6.60E+00 G  
860.53 1.648E-01 ?(  1.470E-01 6.14E+01 1.24E+01 G  

U-235    N   5.7216E-02                                      2.57E+11             
143.77-1.130E-03 %(  1.479E-01 7.95E+03 1.09E+01 G  
205.32 5.040E-02 &(  2.891E-01 3.52E+02 5.02E+00 G  
163.36 0.000E+00 -   3.244E-01 1.00E+03 5.08E+00 G  
185.72 6.902E-02  (  2.295E-02 2.40E+01 5.70E+01 G  

Energy duplication    
93.35 7.511E-01     3.678E-01 3.27E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       132.        55.     0.020    65.30   7.511E-01   
Eu-152     121.88       108.        -5.    -0.002   633.77  -1.085E-02   
Eu-154     123.20       115.        -8.    -0.003   407.79  -1.226E-02   
Pa-234     130.55       141.       -18.    -0.007   190.73  -6.367E-02   
U-235      185.87        73.        60.     0.022    47.91   6.902E-02   
U-235      204.60        84.         4.     0.001   703.98   5.040E-02   
Eu-152     344.18        61.        -6.    -0.002   358.74  -2.194E-02   
Pa-234     569.46        30.        11.     0.004   153.56   1.514E-01   
Eu-154     722.34        29.        -6.    -0.002   288.18  -4.206E-02   
Eu-152     778.62        19.        -2.    -0.001   522.94  -3.035E-02   
Eu-154     872.72        25.         1.     0.000  1236.23   1.671E-02   
Pa-234     881.74        26.         5.     0.002   302.44   8.171E-02   
Pa-234     946.18        31.        -5.    -0.002   320.73  -6.914E-02   
Eu-152     962.29        24.        -1.     0.000  1517.34  -1.179E-02   
Eu-154     995.84        20.        -2.    -0.001   719.47  -3.298E-02   
Eu-154    1004.31        20.        -2.    -0.001   551.36  -2.541E-02   
Co-60     1173.42        19.         6.     0.002   217.21   1.335E-02   
Eu-154    1274.28        16.         1.     0.000  1759.07   4.241E-03   
Co-60     1332.43        22.        -2.    -0.001   576.40  -5.655E-03   
Eu-152    1409.06        11.         4.     0.002   251.36   4.893E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2935E-01    6.2935E-01   1.1824E-01    1.2673E-01  5.866E-02
Am-241 #A    4.6103E-03    4.6114E-03   1.6885E-01    1.6885E-01  1.388E-01
Bi-212       1.1016E+00    1.1016E+00   4.8383E-01    4.8711E-01  2.183E-01
Bi-214       5.0105E-01    5.0108E-01   9.4628E-02    9.7332E-02  4.283E-02
Co-60  #A    3.7704E-03    3.8416E-03   8.3442E-03    8.3460E-03  2.616E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.7327E-02    2.7327E-02  3.477E-02
Eu-152 #A    9.1422E-03    9.2090E-03   2.0169E-02    2.0176E-02  6.322E-02
Eu-154 #A    7.3784E-03    7.4634E-03   8.0233E-02    8.0234E-02  1.682E-01
K-40         9.1121E+00    9.1121E+00   1.0029E+00    1.1025E+00  2.912E-01
Pa-234 #A    2.9133E-02    2.9133E-02   3.7790E-02    3.8479E-02  9.697E-02
Pb-212       5.8234E-01    5.8234E-01   7.9087E-02    9.2596E-02  3.644E-02
Pb-214       5.7519E-01    5.7522E-01   1.0400E-01    1.0882E-01  4.558E-02
Ra-226       1.0850E+00    1.0851E+00   6.5683E-01    6.6094E-01  4.283E-01
Th-234       1.2263E+00    1.2263E+00   6.4354E-01    6.5393E-01  1.015E+00
Tl-208       1.8796E-01    1.8796E-01   4.4358E-02    4.5987E-02  1.882E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_004.An1               

U-235  #A    5.7216E-02    5.7216E-02   2.7412E-02    2.7657E-02  1.479E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.500E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.5001059E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

71 of 366



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-05                Received:        03/04/13                      
Lab ID:          244032-003                    Prepared:        03/20/13 08:20                
Matrix:          Soil                          Analyzed:        04/25/13 09:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:01                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.177 U           0.213         0.167             0.9    
Bismuth-212                          1.26              0.441         0.201                    
Bismuth-214                          0.620             0.0967        0.0346                   
Cesium-137                           0.0000977 U       0.0271        0.0224            0.07   
Cobalt-60                            0.00205 U         0.0194        0.0209            0.03   
Europium-152                         0.0829            0.0813        0.0637            0.1    
Europium-154                         0.0272 U          0.0365        0.167             0.2    
Lead-212                             0.686             0.0806        0.0361                   
Lead-214                             0.645             0.0953        0.0392                   
Potassium-40                         8.52              0.930         0.245                    
Protactinium-234                     0.0386 U          0.134         0.0973                   
Radium-226 (By Bismuth-214)          0.620             0.0967        0.0346            0.2    
Thallium-208                         0.215             0.0504        0.0239                   
Thorium-232 (By Actinium-228)        1.04              0.159         0.0547            0.9    
Thorium-234                          1.13 U            0.757         1.25                     
Uranium-235                          0.0518 U          0.0332        0.164             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0

72 of 366



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-003                   Client ID : 12-PE-E0795-05        

Seqnum : 1533166064003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_003                                Batch         : 196422                       Time      : 25-APR-2013 09:14     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333 g                        Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.177            0.167       0.9       .2125            .2129            0.0014      u        

Bismuth-212                         1.26              0.201                 .44058           .44528           -0.024      u        

Bismuth-214                         0.620             0.0346                .096695          .10063           0.0058      u        

Cesium-137                          0.0000977         0.0224      0.07      .027142          .027142          0.0058      u        

Cobalt-60                           0.00205           0.0209      0.03      .019433          .019434          0.0033      u        

Europium-152                        0.0829            0.0637      0.1       .081297          .081395          0.0056      u        

Europium-154                        0.0272            0.167       0.2       .036529          .036556          -0.014      u        

Lead-212                            0.686             0.0361                .080629          .094683          0.0074      u        

Lead-214                            0.645             0.0392                .095348          .10001           0.00062     u        

Potassium-40                        8.52              0.245                 .93035           1.0238           -0.17       u        

Protactinium-234                    0.0386            0.0973                .13372           .13407           0.0088      u        

Radium-226 (By Bismuth-214)         0.620             0.0346      0.2       .096695          .10063           0.0058      u        

Thallium-208                        0.215             0.0239                .05037           .052221          0.012       u        

Thorium-232 (By Actinium-228)       1.04              0.0547      0.9       .15927           .17601           0.036       u        

Thorium-234                         1.13              1.25                  .75707           .76454           -0.026      u        

Uranium-235                         0.0518            0.164       0.18      .033238          .033386          0.012       u        

u=use  

Page 1 of 1                                                                                                             1533166064003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-05          
Sample Description: 244032-003, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:01            Live Time: 2700   sec

Acquisition Time: 4/25/2013 09:14:20        Real Time: 2707   sec
Analysis Time: 4/25/2013 09:59           Dead Time: 0.24   %

Analysis Quantity: 3.330E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.036E+00      1.593E-01      1.760E-01      5.465E-02
Am-241    #AB   -1.768E-01      2.125E-01      2.129E-01      1.668E-01
Bi-212           1.260E+00      4.406E-01      4.453E-01      2.005E-01
Bi-214    #      6.199E-01      9.670E-02      1.006E-01      3.459E-02
Co-60     #AB    2.050E-03      1.943E-02      1.943E-02      2.089E-02
Cs-137    #AB    9.775E-05      2.714E-02      2.714E-02      2.235E-02
Eu-152    #      8.288E-02      8.130E-02      8.139E-02      6.370E-02
Eu-154    #AB    2.723E-02      3.653E-02      3.656E-02      1.665E-01
K-40             8.519E+00      9.304E-01      1.024E+00      2.449E-01
Pa-234    #AB    3.861E-02      1.337E-01      1.341E-01      9.726E-02
Pb-212           6.861E-01      8.063E-02      9.468E-02      3.608E-02
Pb-214           6.451E-01      9.535E-02      1.000E-01      3.915E-02
Ra-226    #      1.273E+00      6.314E-01      6.356E-01      4.102E-01
Th-234    #AB    1.128E+00      7.571E-01      7.645E-01      1.250E+00
Tl-208           2.154E-01      5.037E-02      5.222E-02      2.388E-02
U-235     #AB    5.178E-02      3.324E-02      3.339E-02      1.636E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.558E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_003.An1               

Sample description                                             
244032-003, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_003.An1

Acquisition information
Start time:                 4/25/2013 09:14:20
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3300E+02) = 

8.1162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1065

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.35       34.  51.87   0.81  1.777E-02    63.30   3.750  1.549E+00 Th234 

63.30   3.750  1.549E+00 Th234 
77.15      160.  14.98   0.77  2.933E-02
87.08       75.  24.80   0.83  3.597E-02
90.00       55.  29.81   0.83  3.763E-02
92.79       45.  38.09   0.84  3.937E-02    92.59   4.343  8.027E-01 Th234 

93.35   5.760  5.993E-01 U235  
92.59   4.343  8.027E-01 Th234 
93.35   5.760  5.993E-01 U235  

93.09       43.  42.63   0.84  3.899E-02    92.59   4.343  7.635E-01 Th234 
93.35   5.760  5.700E-01 U235  
93.35   4.100  8.008E-01 Ac228 

93.25       54.  33.69   0.60  3.937E-02    93.35   4.100  1.008E+00 Ac228 
122.74       25.  67.07   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.858E-02 Eu154 
131.09        9. 207.35   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
162.86        9. 195.92   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.030E-01 U235  
185.83       73.  24.81   0.77  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.273E+00 Ra226 
185.72  57.000  7.929E-02 U235  

185.96       55.  32.10   0.93  4.855E-02   185.72  57.000  5.986E-02 U235  
186.21   3.555  9.607E-01 Ra226 

238.66      437.   5.82   0.72  4.347E-02   238.63  43.600  6.861E-01 Pb212 
241.89      106.  17.02   1.35  4.315E-02   242.00   7.268  1.018E+00 Pb214 
277.28       19.  66.48   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.27      148.  12.78   1.12  3.829E-02   295.22  18.414  6.177E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.19       41.  28.47   0.68  3.789E-02   300.09   3.180  9.832E-01 Pb212 
338.15      106.  14.35   0.99  3.501E-02   338.32  11.400  7.948E-01 Ac228 
351.89      271.   7.27   1.00  3.408E-02   351.93  35.600  6.593E-01 Pb214 
569.25        2. 430.18   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.31      150.  11.37   0.95  2.394E-02   583.19  85.000  2.154E-01 Tl208 
609.32      225.   7.54   1.18  2.322E-02   609.31  45.490  6.199E-01 Bi214 
727.62       57.  16.70   0.95  2.051E-02   727.33   6.650  1.251E+00 Bi212 
782.40        1. 517.16   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.99       40.  24.11   0.56  1.823E-02   860.53  12.400  5.347E-01 Tl208 
882.50        4. 204.54   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.16      156.   9.28   1.48  1.750E-02   911.20  26.200  1.024E+00 Ac228 
964.64       20.  49.04   1.61  1.681E-02   964.08  14.500  2.534E-01 Eu152 
969.19       94.  12.26   1.86  1.675E-02   968.96  15.900  1.055E+00 Ac228 

1005.20        2. 304.44   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  2.012E-02 Eu154 

1120.64       74.  15.24   1.13  1.507E-02  1120.29  14.910  9.899E-01 Bi214 
1173.16        2. 473.89   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.47        6.  83.63   1.91  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      367.   5.24   1.88  1.229E-02  1460.82  10.550  8.519E+00 K40   
1620.58        7.  62.11   2.04  1.128E-02  1620.74   1.510  1.301E+00 Bi212 
1764.22       10.  43.50   2.12  1.048E-02  1764.49  15.310  1.920E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.75    77.15       174.       160. 5.468E+03   29.95   0.772  -        
348.55    87.10       151.        79. 2.202E+03   52.12   0.842  -      s 
360.23    90.02       110.        54. 1.435E+03   61.31   0.805  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.90    59.17       150.       -30.    -0.011   120.19   0.803s
Th-234    253.59    63.35       142.        34.     0.013   103.73   0.806s
Th-234    372.47    93.09       147.        43.     0.016    85.27   0.836s
U-235     373.53    93.35       126.        45.     0.017    76.18   0.837D
Ac-228    373.53    93.35       121.        54.     0.020    67.38   0.599D
Eu-152    477.69   119.41        65.        -1.     0.000  1981.09   0.866s
Eu-154    491.03   122.74       127.        25.     0.009   134.14   0.867 
Pa-234    524.39   131.09       157.         9.     0.003   414.69   0.875s
U-235     575.39   143.85       165.        -3.    -0.001  1409.44   0.887s
U-235     651.41   162.86       141.         9.     0.003   391.85   0.907s
U-235     743.74   185.96       129.        55.     0.020    64.19   0.929s
Ra-226    743.25   185.83       102.        73.     0.027    49.62   0.769s
Pb-212    954.46   238.66        95.       433.     0.160    11.63   0.716s
Pb-214    967.35   241.89        85.       106.     0.039    34.04   1.349s
Tl-208   1108.87   277.28        73.        19.     0.007   132.95   1.018s
Pb-214   1180.79   295.27        73.       145.     0.054    25.57   1.123 
Pb-212   1200.45   300.19        41.        39.     0.015    56.93   0.675s
Ac-228   1352.23   338.15        50.       106.     0.039    28.70   0.993s
Pb-214   1407.16   351.89        46.       266.     0.099    14.53   0.999s
Pa-234   2276.39   569.25        41.         2.     0.001   860.35   1.285s
Tl-208   2332.63   583.31        48.       146.     0.054    22.74   0.947s
Bi-214   2436.67   609.32        27.       218.     0.081    15.09   1.185s
Eu-154   2891.02   722.91        43.        -4.    -0.002   430.22   1.416s
Bi-212   2909.86   727.62        15.        57.     0.021    33.41   0.953s
Eu-152   3113.92   778.64        31.        -2.    -0.001   644.54   1.461s
Bi-212   3128.97   782.40        24.         1.     0.000  1034.32   1.466s
Tl-208   3443.38   860.99        13.        40.     0.015    48.23   0.559s
Pa-234   3523.65   881.05        31.        -1.     0.000  1728.24   1.542s
Pa-234   3529.44   882.50        29.         4.     0.001   409.09   1.544s
Ac-228   3644.10   911.16        13.       156.     0.058    18.55   1.482 
Pa-234   3783.94   946.11        27.        -2.    -0.001   779.00   1.592s
Eu-152   3858.05   964.64        40.        20.     0.008    98.09   1.606s
Ac-228   3876.26   969.19        12.        94.     0.035    24.52   1.856 
Eu-154   3987.27   996.93        32.        -4.    -0.002   402.81   1.630s
Eu-154   4020.36  1005.20        16.         2.     0.001   608.87   1.637s
Eu-152   4447.10  1111.85        24.        -2.    -0.001   723.38   1.715s
Bi-214   4482.28  1120.64        14.        74.     0.027    30.48   1.126s
Co-60    4692.46  1173.16        28.         2.     0.001   947.79   1.758s
Eu-154   5101.61  1275.39        25.        -3.    -0.001   467.57   1.827s
Eu-152   5634.26  1408.47        10.         6.     0.002   167.26   1.913s
K-40     5843.76  1460.80        21.       367.     0.136    10.49   1.883 
Bi-212   6483.43  1620.58         7.         7.     0.003   124.22   2.040s
Bi-214   7058.53  1764.22        16.        10.     0.004    87.00   2.118s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0358E+00                                      5.12E+12             
911.20 1.024E+00  (  5.465E-02 9.28E+00 2.62E+01 G  
968.96 1.055E+00  (  8.918E-02 1.23E+01 1.59E+01 G  
338.32 7.948E-01 -   1.235E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 1.008E+00     4.771E-01 3.37E+01 4.10E+00 XA 

Am-241   I  -1.7681E-01                                      1.58E+05             
59.54-1.768E-01 ?(  1.668E-01 6.01E+01 3.59E+01 G  

Bi-212   N   1.2600E+00                                      5.12E+12             
727.33 1.251E+00  (P 2.005E-01 1.67E+01 6.65E+00 G  
785.37 1.055E-01 - P 1.596E+00 5.17E+02 1.11E+00 G  

1620.74 1.301E+00 &(  1.072E+00 6.21E+01 1.51E+00 G  

Bi-214   N   6.1989E-01                                      5.84E+05             
609.31 6.199E-01 @(P 3.459E-02 7.54E+00 4.55E+01 G  

1120.29 9.899E-01 +   1.166E-01 1.52E+01 1.49E+01 G  
1764.49 1.920E-01 & P 1.729E-01 4.35E+01 1.53E+01 G  

Co-60    T   2.0504E-03                                      1.93E+03             
1332.49 7.360E-04 %(  2.089E-02 1.73E+03 1.00E+02 G  
1173.23 3.367E-03 ?(  2.592E-02 4.74E+02 9.98E+01 G  

Cs-137   I   9.7749E-05                                      1.10E+04             
661.66 9.775E-05 &(  2.235E-02 1.39E+04 8.50E+01 G  

Eu-152   I   8.2883E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.370E-02 1.00E+03 2.66E+01 G  
121.78-2.548E-03 &   4.140E-02 9.91E+02 2.84E+01 G  
778.90-2.977E-02 +   1.550E-01 3.22E+02 1.30E+01 G  
964.08 2.534E-01 @(  1.827E-01 4.90E+01 1.45E+01 G  

1112.08-2.888E-02 +   1.687E-01 3.62E+02 1.34E+01 G  
1408.01 7.002E-02 &(  8.443E-02 8.36E+01 2.09E+01 G  

Eu-154   I   2.7232E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.665E-01 1.00E+03 1.22E+01 G  
123.07 3.858E-02 ?(  4.069E-02 6.71E+01 4.04E+01 G  

1274.43-1.994E-02 +   7.453E-02 2.34E+02 3.49E+01 G  
723.30-3.253E-02 +   1.124E-01 2.15E+02 2.00E+01 G  

1004.72 2.012E-02 &(  9.803E-02 3.04E+02 1.79E+01 G  
996.25-7.186E-02 +   2.311E-01 2.01E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.5189E+00                                      4.57E+11             
1460.82 8.519E+00  (P 2.449E-01 5.24E+00 1.06E+01 G  

Pa-234   N   3.8610E-02                                      1.63E+12             
131.30 2.886E-02 ?(  9.726E-02 2.07E+02 1.82E+01 G  
569.50 2.816E-02 ?(  1.970E-01 4.30E+02 9.30E+00 G  
946.00-2.488E-02 +   1.569E-01 3.89E+02 1.35E+01 G  
880.52-1.458E-02 +   2.061E-01 8.64E+02 1.05E+01 G  
883.24 6.693E-02 ?(  2.185E-01 2.05E+02 9.70E+00 G  

Pb-212   N   6.8605E-01                                      5.12E+12             
238.63 6.861E-01  (P 3.608E-02 5.82E+00 4.36E+01 G  
300.09 9.832E-01 + P 3.703E-01 2.85E+01 3.18E+00 G  

Pb-214   N   6.4510E-01                                      5.84E+05             
351.93 6.593E-01 @(P 3.915E-02 7.27E+00 3.56E+01 G  
295.22 6.177E-01  (P 8.493E-02 1.28E+01 1.84E+01 G  
242.00 1.018E+00 +   2.057E-01 1.70E+01 7.27E+00 G  

Ra-226   N   1.2725E+00                                      5.84E+05             
186.21 1.273E+00 *(  4.102E-01 2.48E+01 3.56E+00 G  

Th-234   N   1.1276E+00                                      1.63E+12             
63.30 1.549E+00 *(  1.250E+00 5.19E+01 3.75E+00 G  
92.59 7.635E-01  (  5.008E-01 4.26E+01 4.34E+00 G  

Tl-208   N   2.1539E-01                                      5.12E+12             
583.19 2.154E-01  (P 2.388E-02 1.14E+01 8.50E+01 G  
277.37 2.151E-01 ?(P 2.278E-01 6.65E+01 6.60E+00 G  
860.53 5.347E-01 +   1.109E-01 2.41E+01 1.24E+01 G  

U-235    N   5.1778E-02                                      2.57E+11             
143.77-1.414E-02 &(  1.636E-01 7.05E+02 1.09E+01 G  
205.32 2.475E-03 %   2.359E-01 5.79E+03 5.02E+00 G  
163.36 1.030E-01 ?(  3.276E-01 1.96E+02 5.08E+00 G  
185.72 5.986E-02 *(  2.873E-02 3.21E+01 5.70E+01 G  

Energy duplication    
93.35 5.993E-01     3.462E-01 3.81E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.17       150.       -30.    -0.011   120.19  -1.768E-01   
Th-234      63.35       142.        34.     0.013   103.73   1.549E+00   
Th-234      93.09       147.        43.     0.016    85.27   7.635E-01   
U-235       93.35       126.        45.     0.017    76.18   5.993E-01   
Eu-152     119.41        65.        -1.     0.000  1981.09  -2.548E-03   
Eu-154     122.74       127.        25.     0.009   134.14   3.858E-02   
Pa-234     131.09       157.         9.     0.003   414.69   2.886E-02   
U-235      143.85       165.        -3.    -0.001  1409.44  -1.414E-02   
U-235      162.86       141.         9.     0.003   391.85   1.030E-01   
U-235      185.96       129.        55.     0.020    64.19   5.986E-02   
Pa-234     569.25        41.         2.     0.001   860.35   2.816E-02   
Eu-154     722.91        43.        -4.    -0.002   430.22  -3.253E-02   
Eu-152     778.64        31.        -2.    -0.001   644.54  -2.977E-02   
Pa-234     881.05        31.        -1.     0.000  1728.24  -1.458E-02   
Pa-234     882.50        29.         4.     0.001   409.09   6.693E-02   
Pa-234     946.11        27.        -2.    -0.001   779.00  -2.488E-02   
Eu-152     964.64        40.        20.     0.008    98.09   2.534E-01   
Eu-154     996.93        32.        -4.    -0.002   402.81  -7.186E-02   
Eu-154    1005.20        16.         2.     0.001   608.87   2.012E-02   
Eu-152    1111.85        24.        -2.    -0.001   723.38  -2.888E-02   
Co-60     1173.16        28.         2.     0.001   947.79   3.367E-03   
Eu-154    1275.39        25.        -3.    -0.001   467.57  -1.994E-02   
Eu-152    1408.47        10.         6.     0.002   167.26   7.002E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0358E+00    1.0358E+00   1.5927E-01    1.7601E-01  5.465E-02
Am-241 #A   -1.7677E-01   -1.7681E-01   2.1250E-01    2.1290E-01  1.668E-01
Bi-212       1.2600E+00    1.2600E+00   4.4058E-01    4.4528E-01  2.005E-01
Bi-214 #     6.1985E-01    6.1989E-01   9.6695E-02    1.0063E-01  3.459E-02
Co-60  #A    2.0124E-03    2.0504E-03   1.9433E-02    1.9434E-02  2.089E-02
Cs-137 #A    9.7429E-05    9.7749E-05   2.7142E-02    2.7142E-02  2.235E-02
Eu-152 #C    8.2281E-02    8.2883E-02   8.1297E-02    8.1395E-02  6.370E-02
Eu-154 #A    2.6922E-02    2.7232E-02   3.6529E-02    3.6556E-02  1.665E-01
K-40         8.5189E+00    8.5189E+00   9.3035E-01    1.0238E+00  2.449E-01
Pa-234 #A    3.8610E-02    3.8610E-02   1.3372E-01    1.3407E-01  9.726E-02
Pb-212       6.8605E-01    6.8605E-01   8.0629E-02    9.4683E-02  3.608E-02
Pb-214       6.4506E-01    6.4510E-01   9.5348E-02    1.0001E-01  3.915E-02
Ra-226 #     1.2725E+00    1.2725E+00   6.3142E-01    6.3559E-01  4.102E-01
Th-234 #A    1.1276E+00    1.1276E+00   7.5707E-01    7.6454E-01  1.250E+00
Tl-208       2.1539E-01    2.1539E-01   5.0370E-02    5.2221E-02  2.388E-02
U-235  #A    5.1778E-02    5.1778E-02   3.3238E-02    3.3386E-02  1.636E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.425E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4253793E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-06                Received:        03/04/13                      
Lab ID:          244032-004                    Prepared:        03/20/13 08:48                
Matrix:          Soil                          Analyzed:        04/25/13 10:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.29 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0620 U        0.201          0.163            0.9     
Bismuth-212                           0.968           0.380          0.185                    
Bismuth-214                           0.488           0.0900         0.0318                   
Cesium-137                            0.00520 U       0.0236         0.0188           0.07    
Cobalt-60                             0.00455 U       0.0122         0.0244           0.03    
Europium-152                          0.0374 U        0.0676         0.0525           0.1     
Europium-154                         -0.00437 U       0.153          0.125            0.2     
Lead-212                              0.717           0.0834         0.0360                   
Lead-214                              0.623           0.0984         0.0396                   
Potassium-40                          8.60            0.936          0.235                    
Protactinium-234                      0.0286 U        0.104          0.0842                   
Radium-226 (By Bismuth-214)           0.488           0.0900         0.0318           0.2     
Thallium-208                          0.202           0.0428         0.0210                   
Thorium-232 (By Actinium-228)         0.544           0.124          0.0530           0.9     
Thorium-234                           0.699 U         0.476          1.33                     
Uranium-235                           0.178           0.193          0.149            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-004                   Client ID : 12-PE-E0795-06        

Seqnum : 1533166064004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_004                                Batch         : 196422                       Time      : 25-APR-2013 10:42     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.29 g                     Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0620            0.163       0.9       .20128           .20133           0.0014      u        

Bismuth-212                         0.968             0.185                 .37962           .38284           -0.024      u        

Bismuth-214                         0.488             0.0318                .090017          .092651          0.0058      u        

Cesium-137                          0.00520           0.0188      0.07      .023567          .023568          0.0058      u        

Cobalt-60                           0.00455           0.0244      0.03      .012161          .012163          0.0033      u        

Europium-152                        0.0374            0.0525      0.1       .06756           .067584          0.0056      u        

Europium-154                        -0.00437          0.125       0.2       .15273           .15273           -0.014      u        

Lead-212                            0.717             0.0360                .083404          .098223          0.0074      u        

Lead-214                            0.623             0.0396                .098431          .10265           0.00062     u        

Potassium-40                        8.60              0.235                 .93648           1.031            -0.17       u        

Protactinium-234                    0.0286            0.0842                .10409           .10434           0.0088      u        

Radium-226 (By Bismuth-214)         0.488             0.0318      0.2       .090017          .092651          0.0058      u        

Thallium-208                        0.202             0.0210                .042848          .044751          0.012       u        

Thorium-232 (By Actinium-228)       0.544             0.0530      0.9       .12444           .13053           0.036       u        

Thorium-234                         0.699             1.33                  .47577           .48032           -0.026      u        

Uranium-235                         0.178             0.149       0.18      .19349           .19379           0.012       u        

u=use  

Page 1 of 1                                                                                                             1533166064004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-06          
Sample Description: 244032-004, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:02            Live Time: 2700   sec

Acquisition Time: 4/25/2013 10:42:31        Real Time: 2706   sec
Analysis Time: 4/25/2013 11:27           Dead Time: 0.23   %

Analysis Quantity: 3.243E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.445E-01      1.244E-01      1.305E-01      5.296E-02
Am-241    #AB    6.202E-02      2.013E-01      2.013E-01      1.627E-01
Bi-212           9.675E-01      3.796E-01      3.828E-01      1.845E-01
Bi-214           4.880E-01      9.002E-02      9.265E-02      3.179E-02
Co-60     #AB    4.553E-03      1.216E-02      1.216E-02      2.437E-02
Cs-137    #AB    5.195E-03      2.357E-02      2.357E-02      1.880E-02
Eu-152    #AB    3.739E-02      6.756E-02      6.758E-02      5.248E-02
Eu-154    #AB   -4.374E-03      1.527E-01      1.527E-01      1.251E-01
K-40             8.595E+00      9.365E-01      1.031E+00      2.350E-01
Pa-234    #AB    2.857E-02      1.041E-01      1.043E-01      8.419E-02
Pb-212           7.171E-01      8.340E-02      9.822E-02      3.595E-02
Pb-214           6.228E-01      9.843E-02      1.026E-01      3.958E-02
Ra-226    #      1.296E+00      5.776E-01      5.823E-01      4.043E-01
Th-234    #AB    6.985E-01      4.758E-01      4.803E-01      1.325E+00
Tl-208    #      2.018E-01      4.285E-02      4.475E-02      2.100E-02
U-235     #      1.784E-01      1.935E-01      1.938E-01      1.492E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.445E+01

Analyst: Chris Fluty
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Sample description                                             
244032-004, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_004.An1

Acquisition information
Start time:                 4/25/2013 10:42:31
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2429E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2429E+02) = 

8.3342E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

86 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 11:27:44
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0762

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.24       10. 162.28   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.38        7. 238.58   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.69       88.  19.76   0.82  2.750E-02
77.07      165.  11.92   0.82  2.930E-02
87.36       73.  22.37   0.72  3.612E-02
93.04       60.  29.52   0.84  3.937E-02    92.59   4.343  1.088E+00 Th234 

93.35   5.760  8.124E-01 U235  
93.35   4.100  1.141E+00 Ac228 

93.07       55.  34.05   0.84  3.899E-02    92.59   4.343  1.007E+00 Th234 
93.35   5.760  7.519E-01 U235  
93.35   4.100  1.056E+00 Ac228 

93.10       73.  25.34   1.14  3.937E-02    92.59   4.343  1.331E+00 Th234 
93.35   5.760  9.937E-01 U235  
93.35   4.100  1.396E+00 Ac228 

132.25        8. 182.16   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.87       28.  60.29   0.89  5.033E-02   143.77  10.940  1.581E-01 U235  
162.76       18.  90.18   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
186.18       72.  22.73   0.93  4.855E-02   185.72  57.000  7.988E-02 U235  

186.21   3.555  1.282E+00 Ra226 
186.18       72.  22.29   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.296E+00 Ra226 
206.42        2. 570.50   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.69      454.   5.35   0.98  4.347E-02   238.63  43.600  7.318E-01 Pb212 
241.85       48.  30.75   0.98  4.316E-02   242.00   7.268  4.765E-01 Pb214 
277.19       11. 102.42   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.22      123.  13.43   0.95  3.829E-02   295.22  18.414  5.249E-01 Pb214 
299.86       31.  39.17   1.04  3.789E-02   300.09   3.180  7.869E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.35       72.  19.32   1.03  3.500E-02   338.32  11.400  5.609E-01 Ac228 
344.54       11.  90.34   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.739E-02 Eu152 
351.94      247.   7.76   1.07  3.407E-02   351.93  35.600  6.169E-01 Pb214 
583.24      156.  10.55   0.81  2.394E-02   583.19  85.000  2.295E-01 Tl208 
609.35      167.   8.81   0.92  2.322E-02   609.31  45.490  4.653E-01 Bi214 
661.47        3. 226.81   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.50       43.  18.48   0.46  2.051E-02   727.33   6.650  9.675E-01 Bi212 
860.47       28.  34.02   0.35  1.823E-02   860.53  12.400  3.852E-01 Tl208 
911.27       85.  12.82   1.35  1.750E-02   911.20  26.200  5.695E-01 Ac228 
969.22       42.  25.25   1.61  1.675E-02   968.96  15.900  4.915E-01 Ac228 

1120.37       62.  17.67   1.59  1.507E-02  1120.29  14.910  8.447E-01 Bi214 
1173.32        6. 133.54   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.89      376.   5.23   2.03  1.229E-02  1460.82  10.550  8.595E+00 K40   
1620.77        1. 523.40   2.04  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       29.  20.95   2.12  1.048E-02  1764.49  15.310  5.557E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.73       142.        66. 2.404E+03   57.73   0.663  -        
308.57    77.10       160.       135. 4.621E+03   33.63   0.845  -        
349.58    87.36        91.        73. 2.013E+03   44.74   0.725  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.17    60.24       135.        10.     0.004   324.55   0.803s
Th-234    253.72    63.38       151.         7.     0.003   477.16   0.806s
Th-234    372.42    93.07       149.        55.     0.020    68.11   0.836s
U-235     373.53    93.35       125.        60.     0.022    59.04   0.837D
Ac-228    373.53    93.35       117.        73.     0.027    50.67   1.141D
Eu-152    488.19   122.03       149.       -13.    -0.005   281.55   0.866s
Pa-234    529.02   132.25       112.         8.     0.003   364.33   0.875s
U-235     575.48   143.87       130.        28.     0.010   120.58   0.887s
U-235     651.02   162.76       127.        18.     0.007   180.36   0.907s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     744.63   186.18        97.        72.     0.027    45.45   0.929 
Ra-226    744.63   186.18        94.        72.     0.027    44.58   0.930s
U-235     825.54   206.42        83.         2.     0.001  1141.00   0.948s
Pb-212    954.48   238.67        90.       437.     0.162    11.52   1.074 
Pb-214    967.08   241.82        93.        66.     0.025    52.98   0.496s
Tl-208   1108.48   277.19        66.        11.     0.004   204.84   1.018s
Pb-214   1180.59   295.22        63.       120.     0.044    26.87   0.950 
Pb-212   1199.16   299.86        64.        31.     0.011    78.33   1.040s
Ac-228   1353.04   338.35        50.        72.     0.027    38.65   1.027 
Eu-152   1377.80   344.54        44.        11.     0.004   180.69   1.081s
Pb-214   1407.38   351.94        45.       242.     0.090    15.51   1.072 
Pa-234   2277.32   569.48        35.        -4.    -0.002   410.99   1.285s
Tl-208   2332.00   583.15        35.       133.     0.049    20.59   1.297s
Bi-214   2436.78   609.35        22.       159.     0.059    17.63   0.919s
Cs-137   2645.26   661.47        24.         3.     0.001   453.62   1.364s
Eu-154   2890.16   722.70        31.        -4.    -0.001   403.03   1.416s
Bi-212   2909.38   727.50        12.        43.     0.016    36.95   0.460s
Eu-152   3115.21   778.96        29.        -3.    -0.001   549.73   1.461s
Tl-208   3441.30   860.47        17.        28.     0.010    68.04   0.354s
Pa-234   3521.38   880.49        24.        -5.    -0.002   308.49   1.542s
Ac-228   3644.54   911.27        11.        85.     0.031    25.64   1.348 
Pa-234   3789.85   947.59        23.        -4.    -0.002   328.46   1.592s
Eu-152   3851.02   962.88        36.        -3.    -0.001   602.77   1.606s
Ac-228   3876.39   969.22        36.        42.     0.016    50.50   1.610s
Eu-152   4450.15  1112.61        24.        -5.    -0.002   292.06   1.715s
Bi-214   4481.22  1120.37        14.        62.     0.023    35.33   1.586 
Co-60    4693.08  1173.32        25.         6.     0.002   267.08   1.758s
Eu-154   5104.68  1276.16        21.        -1.     0.000  1230.26   1.827s
Co-60    5331.42  1332.81        19.        -1.     0.000  1026.78   1.865s
Eu-152   5629.77  1407.35        14.        -2.    -0.001   498.49   1.913s
K-40     5844.09  1460.89        18.       361.     0.134    10.46   2.033 
Bi-212   6484.16  1620.77        13.         1.     0.000  1046.80   2.040s
Bi-214   7059.35  1764.42        11.        29.     0.011    41.91   2.118s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4447E-01                                      5.12E+12             
911.20 5.695E-01  (  5.296E-02 1.28E+01 2.62E+01 G  
968.96 4.915E-01 ?(  1.623E-01 2.53E+01 1.59E+01 G  
338.32 5.609E-01  (  1.268E-01 1.93E+01 1.14E+01 G  

Energy duplication    
93.35 1.396E+00 +   4.820E-01 2.53E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.2018E-02                                      1.58E+05             
59.54 6.202E-02 ?(  1.627E-01 1.62E+02 3.59E+01 G  

Bi-212   N   9.6753E-01                                      5.12E+12             
727.33 9.675E-01  (P 1.845E-01 1.85E+01 6.65E+00 G  
785.37-8.432E-02 % P 1.572E+00 1.00E+03 1.11E+00 G  

1620.74 1.824E-01 -   1.544E+00 5.23E+02 1.51E+00 G  

Bi-214   N   4.8804E-01                                      5.84E+05             
609.31 4.653E-01  (P 3.179E-02 8.81E+00 4.55E+01 G  

1120.29 8.447E-01 +   1.219E-01 1.77E+01 1.49E+01 G  
1764.49 5.557E-01 ?(P 1.490E-01 2.10E+01 1.53E+01 G  

Co-60    T   4.5534E-03                                      1.93E+03             
1332.49-2.926E-03 ?(  2.437E-02 5.13E+02 1.00E+02 G  
1173.23 1.204E-02 ?(  2.513E-02 1.34E+02 9.98E+01 G  

Cs-137   I   5.1953E-03                                      1.10E+04             
661.66 5.195E-03 ?(  1.880E-02 2.27E+02 8.50E+01 G  

Eu-152   I   3.7391E-02                                      4.94E+03             
344.28 3.739E-02 ?(  5.248E-02 9.03E+01 2.66E+01 G  
121.78-2.834E-02 -   6.440E-02 1.41E+02 2.84E+01 G  
778.90-3.459E-02 -   1.529E-01 2.75E+02 1.30E+01 G  
964.08-3.679E-02 -   1.792E-01 3.01E+02 1.45E+01 G  

1112.08-7.666E-02 +   1.756E-01 1.46E+02 1.34E+01 G  
1408.01-2.623E-02 -   1.038E-01 2.49E+02 2.09E+01 G  

Eu-154   I  -4.3735E-03                                      3.14E+03             
873.18-4.373E-03 %(  1.251E-01 1.75E+03 1.22E+01 G  
123.07 1.620E-03 %   4.257E-02 1.60E+03 4.04E+01 G  

1274.43-6.900E-03 +   6.905E-02 6.15E+02 3.49E+01 G  
723.30-3.057E-02 +   9.836E-02 2.02E+02 2.00E+01 G  

1004.72-2.131E-03 %   1.287E-01 3.67E+03 1.79E+01 G  
996.25 3.571E-03 %   1.587E-01 2.71E+03 1.05E+01 G  

K-40     N   8.5954E+00                                      4.57E+11             
1460.82 8.595E+00  (P 2.350E-01 5.23E+00 1.06E+01 G  

Pa-234   N   2.8572E-02                                      1.63E+12             
131.30 2.857E-02 ?(  8.419E-02 1.82E+02 1.82E+01 G  
569.50-5.710E-02 +   1.878E-01 2.05E+02 9.30E+00 G  
946.00-5.824E-02 +   1.507E-01 1.64E+02 1.35E+01 G  
880.52-7.764E-02 +   1.883E-01 1.54E+02 1.05E+01 G  
883.24-6.463E-03 %   1.983E-01 1.87E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.1707E-01                                      5.12E+12             
238.63 7.120E-01  (P 3.595E-02 5.76E+00 4.36E+01 G  
300.09 7.869E-01 ?(P 4.790E-01 3.92E+01 3.18E+00 G  

Pb-214   N   6.2281E-01                                      5.84E+05             
351.93 6.169E-01  (P 3.958E-02 7.76E+00 3.56E+01 G  
295.22 5.249E-01 - P 8.103E-02 1.34E+01 1.84E+01 G  
242.00 6.517E-01  (  2.210E-01 2.65E+01 7.27E+00 G  

Ra-226   N   1.2955E+00                                      5.84E+05             
186.21 1.296E+00 @(  4.043E-01 2.23E+01 3.56E+00 G  

Th-234   N   6.9853E-01                                      1.63E+12             
63.30 3.413E-01 ?(  1.325E+00 2.39E+02 3.75E+00 G  
92.59 1.007E+00  (  5.190E-01 3.41E+01 4.34E+00 G  

Tl-208   N   2.0179E-01                                      5.12E+12             
583.19 2.018E-01 ?(P 2.100E-02 1.03E+01 8.50E+01 G  
277.37 1.316E-01 & P 2.228E-01 1.02E+02 6.60E+00 G  
860.53 3.852E-01 +   1.304E-01 3.40E+01 1.24E+01 G  

U-235    N   1.7837E-01                                      2.57E+11             
143.77 1.581E-01 *(  1.492E-01 6.03E+01 1.09E+01 G  
205.32 2.994E-02 -   2.795E-01 5.70E+02 5.02E+00 G  
163.36 2.220E-01 ?(  3.185E-01 9.02E+01 5.08E+00 G  
185.72 7.988E-02 -   2.555E-02 2.27E+01 5.70E+01 G  

Energy duplication    
93.35 8.124E-01     3.551E-01 2.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.24       135.        10.     0.004   324.55   6.202E-02   
Th-234      63.38       151.         7.     0.003   477.16   3.413E-01   
Th-234      93.07       149.        55.     0.020    68.11   1.007E+00   
U-235       93.35       125.        60.     0.022    59.04   8.124E-01   
Eu-152     122.03       149.       -13.    -0.005   281.55  -2.834E-02   
Pa-234     132.25       112.         8.     0.003   364.33   2.857E-02   
U-235      143.87       130.        28.     0.010   120.58   1.581E-01   
U-235      162.76       127.        18.     0.007   180.36   2.220E-01   
U-235      186.18        97.        72.     0.027    45.45   7.988E-02   
Ra-226     186.18        94.        72.     0.027    44.58   1.296E+00   
U-235      206.42        83.         2.     0.001  1141.00   2.994E-02   
Eu-152     344.54        44.        11.     0.004   180.69   3.739E-02   
Pa-234     569.48        35.        -4.    -0.002   410.99  -5.710E-02   
Cs-137     661.47        24.         3.     0.001   453.62   5.195E-03   
Eu-154     722.70        31.        -4.    -0.001   403.03  -3.057E-02   
Eu-152     778.96        29.        -3.    -0.001   549.73  -3.459E-02   
Pa-234     880.49        24.        -5.    -0.002   308.49  -7.764E-02   
Pa-234     947.59        23.        -4.    -0.002   328.46  -5.824E-02   
Eu-152     962.88        36.        -3.    -0.001   602.77  -3.679E-02   
Eu-152    1112.61        24.        -5.    -0.002   292.06  -7.666E-02   
Co-60     1173.32        25.         6.     0.002   267.08   1.204E-02   
Eu-154    1276.16        21.        -1.     0.000  1230.26  -6.900E-03   
Co-60     1332.81        19.        -1.     0.000  1026.78  -2.926E-03   
Eu-152    1407.35        14.        -2.    -0.001   498.49  -2.623E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4447E-01    5.4447E-01   1.2444E-01    1.3053E-01  5.296E-02
Am-241 #A    6.2004E-02    6.2018E-02   2.0128E-01    2.0133E-01  1.627E-01
Bi-212       9.6753E-01    9.6753E-01   3.7962E-01    3.8284E-01  1.845E-01
Bi-214       4.8801E-01    4.8804E-01   9.0017E-02    9.2651E-02  3.179E-02
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Co-60  #A    4.4690E-03    4.5534E-03   1.2161E-02    1.2163E-02  2.437E-02
Cs-137 #A    5.1783E-03    5.1953E-03   2.3567E-02    2.3568E-02  1.880E-02
Eu-152 #A    3.7119E-02    3.7391E-02   6.7560E-02    6.7584E-02  5.248E-02
Eu-154 #A   -4.3236E-03   -4.3735E-03   1.5273E-01    1.5273E-01  1.251E-01
K-40         8.5954E+00    8.5954E+00   9.3648E-01    1.0310E+00  2.350E-01
Pa-234 #A    2.8572E-02    2.8572E-02   1.0409E-01    1.0434E-01  8.419E-02
Pb-212       7.1707E-01    7.1707E-01   8.3404E-02    9.8223E-02  3.595E-02
Pb-214       6.2277E-01    6.2281E-01   9.8431E-02    1.0265E-01  3.958E-02
Ra-226 #     1.2955E+00    1.2955E+00   5.7762E-01    5.8234E-01  4.043E-01
Th-234 #A    6.9853E-01    6.9853E-01   4.7577E-01    4.8032E-01  1.325E+00
Tl-208 #     2.0179E-01    2.0179E-01   4.2848E-02    4.4751E-02  2.100E-02
U-235  #     1.7837E-01    1.7837E-01   1.9349E-01    1.9379E-01  1.492E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.214E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.2137100E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-07                Received:        03/04/13                      
Lab ID:          244032-005                    Prepared:        03/20/13 08:55                
Matrix:          Soil                          Analyzed:        04/25/13 10:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.24 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:03                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0354 U        0.188          0.153             0.9     
Bismuth-212                          0.687           0.375          0.249                     
Bismuth-214                          0.644           0.104          0.0415                    
Cesium-137                          -0.00640 U       0.0262         0.0209            0.07    
Cobalt-60                            0.00407 U       0.0128         0.0228            0.03    
Europium-152                         0.0592          0.0741         0.0457            0.1     
Europium-154                        -0.00281 U       0.00902        0.152             0.2     
Lead-212                             0.719           0.0889         0.0435                    
Lead-214                             0.713           0.104          0.0436                    
Potassium-40                         9.37            0.980          0.272                     
Protactinium-234                    -0.0167 U        0.0349         0.102                     
Radium-226 (By Bismuth-214)          0.644           0.104          0.0415            0.2     
Thallium-208                         0.246           0.0486         0.0199                    
Thorium-232 (By Actinium-228)        0.887           0.136          0.0632            0.9     
Thorium-234                          1.40            1.14           0.872                     
Uranium-235                          0.164           0.194          0.156             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-005                   Client ID : 12-PE-E0795-07        

Seqnum : 1513166048005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130425_005                                Batch         : 196422                       Time      : 25-APR-2013 10:41     

Cal    : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14     Caldate       : 25-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.24 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0354            0.153       0.9       .18803           .18804           0.0014      u        

Bismuth-212                         0.687             0.249                 .37527           .37692           -0.024      u        

Bismuth-214                         0.644             0.0415                .10358           .10764           0.0058      u        

Cesium-137                          -0.00640          0.0209      0.07      .026181          .026183          0.0058      u        

Cobalt-60                           0.00407           0.0228      0.03      .012796          .012797          0.0033      u        

Europium-152                        0.0592            0.0457      0.1       .074123          .074201          0.0056      u        

Europium-154                        -0.00281          0.152       0.2       .0090177         .0090189         -0.014      u        

Lead-212                            0.719             0.0435                .088854          .1069            0.0074      u        

Lead-214                            0.713             0.0436                .10427           .11157           0.00062     u        

Potassium-40                        9.37              0.272                 .97955           1.087            -0.17       u        

Protactinium-234                    -0.0167           0.102                 .034879          .035127          0.0088      u        

Radium-226 (By Bismuth-214)         0.644             0.0415      0.2       .10358           .10764           0.0058      u        

Thallium-208                        0.246             0.0199                .048553          .051076          0.012       u        

Thorium-232 (By Actinium-228)       0.887             0.0632      0.9       .13625           .15064           0.036       u        

Thorium-234                         1.40              0.872                 1.1435           1.1511           -0.026      u        

Uranium-235                         0.164             0.156       0.18      .19408           .19437           0.012       u        

u=use  

Page 1 of 1                                                                                                             1513166048005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-07          
Sample Description: 244032-005, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:03            Live Time: 2700   sec

Acquisition Time: 4/25/2013 10:41:17        Real Time: 2703   sec
Analysis Time: 4/25/2013 11:26           Dead Time: 0.10   %

Analysis Quantity: 3.302E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.869E-01      1.363E-01      1.506E-01      6.321E-02
Am-241    #AB    3.539E-02      1.880E-01      1.880E-01      1.532E-01
Bi-212    #      6.868E-01      3.753E-01      3.769E-01      2.486E-01
Bi-214           6.441E-01      1.036E-01      1.076E-01      4.152E-02
Co-60     #AB    4.071E-03      1.280E-02      1.280E-02      2.281E-02
Cs-137    #AB   -6.398E-03      2.618E-02      2.618E-02      2.091E-02
Eu-152           5.917E-02      7.412E-02      7.420E-02      4.568E-02
Eu-154    #AB   -2.806E-03      9.018E-03      9.019E-03      1.521E-01
K-40             9.373E+00      9.796E-01      1.087E+00      2.723E-01
Pa-234    #AB   -1.672E-02      3.488E-02      3.513E-02      1.024E-01
Pb-212           7.186E-01      8.885E-02      1.069E-01      4.354E-02
Pb-214           7.128E-01      1.043E-01      1.116E-01      4.359E-02
Ra-226           4.778E-01      5.403E-01      5.412E-01      4.185E-01
Th-234           1.399E+00      1.143E+00      1.151E+00      8.723E-01
Tl-208           2.456E-01      4.855E-02      5.108E-02      1.993E-02
U-235            1.643E-01      1.941E-01      1.944E-01      1.560E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.541E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 11:26:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_005.An1               

Sample description                                             
244032-005, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425_005.An1

Acquisition information
Start time:                 4/25/2013 10:41:17
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3024E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3024E+02) = 

8.1841E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1067

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.03        6. 265.64   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.31       32.  40.87   0.50  1.867E-02    63.30   3.750  1.399E+00 Th234 
74.79       83.  25.55   0.87  2.837E-02
77.21      171.  12.30   0.87  3.018E-02
87.44       81.  21.49   0.71  3.680E-02
92.54       43.  43.01   0.89  3.953E-02    92.59   4.343  7.644E-01 Th234 
93.30       60.  33.23   0.89  3.990E-02    93.35   5.760  7.898E-01 U235  

93.35   4.100  1.110E+00 Ac228 
143.52       30.  59.05   0.94  5.013E-02   143.77  10.940  1.685E-01 U235  
163.79       13. 137.91   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
185.96       87.  20.30   1.13  4.817E-02   185.72  57.000  9.601E-02 U235  

186.21   3.555  1.541E+00 Ra226 
238.52      452.   6.10   0.97  4.319E-02   238.63  43.600  7.186E-01 Pb212 
241.68       71.  25.26   1.07  4.285E-02   242.00   7.268  6.933E-01 Pb214 
270.17       68.  28.44   0.82  4.025E-02
277.38       16.  90.65   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.19      168.  10.30   0.82  3.814E-02   295.22  18.414  7.053E-01 Pb214 
299.97       57.  23.39   0.46  3.774E-02   300.09   3.180  1.430E+00 Pb212 
338.29      122.  14.44   0.65  3.494E-02   338.32  11.400  9.293E-01 Ac228 
343.05        5. 157.63   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.77      294.   7.17   1.10  3.405E-02   351.93  35.600  7.206E-01 Pb214 
583.05      166.   9.89   1.11  2.417E-02   583.19  85.000  2.456E-01 Tl208 
609.29      234.   7.77   1.29  2.345E-02   609.31  45.490  6.441E-01 Bi214 
727.20       33.  27.32   1.44  2.078E-02   727.33   6.650  7.185E-01 Bi212 
778.86       10.  72.54   1.48  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.31        6. 145.42   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.35       39.  24.50   0.56  1.851E-02   860.53  12.400  5.097E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
880.67        3. 177.52   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.27      125.  11.13   1.87  1.779E-02   911.20  26.200  8.104E-01 Ac228 
964.79        1. 996.19   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.04       88.  14.09   1.20  1.704E-02   968.96  15.900  9.824E-01 Ac228 

1005.06        3. 253.39   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.41       67.  16.02   2.06  1.535E-02  1120.29  14.910  8.872E-01 Bi214 
1170.70        4. 157.15   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.29        9.  62.64   1.92  1.291E-02  1408.01  20.850  1.062E-01 Eu152 
1460.69      428.   4.99   1.79  1.254E-02  1460.82  10.550  9.373E+00 K40   
1620.27        3. 145.80   2.05  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.18       42.  14.59   0.70  1.069E-02  1764.49  15.310  7.846E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.68    74.82       193.        84. 2.953E+03   53.84   0.676  -      s 
308.34    77.24       163.       134. 4.433E+03   33.18   0.779  -        
349.09    87.44       107.        81. 2.209E+03   42.99   0.712  -        

1079.49   270.17       102.        68. 1.689E+03   56.88   0.820 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.55    60.03       140.         6.     0.002   531.29   0.857s
Th-234    252.67    63.31        75.        32.     0.012    81.73   0.501s
Th-234    369.67    92.59       152.        43.     0.016    86.02   0.888D
Ac-228    372.72    93.35       168.        60.     0.022    66.47   0.889D
Eu-152    485.54   121.58       182.        -4.    -0.002   865.42   0.916s
Eu-154    491.89   123.17       175.       -16.    -0.006   245.60   0.917s
Pa-234    528.58   132.35       171.       -17.    -0.006   219.13   0.925s
U-235     573.23   143.52       147.        30.     0.011   118.10   0.936s
U-235     654.24   163.79       153.        13.     0.005   275.82   0.954s
U-235     741.91   185.72       130.        70.     0.026    46.06   0.975D
Ra-226    743.87   186.21       103.        27.     0.010   113.08   0.975D
Pb-212    952.98   238.52       135.       446.     0.165    12.20   0.967 
Pb-214    965.61   241.68       116.        71.     0.026    50.53   1.075 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.33   277.38        91.        16.     0.006   181.30   1.058s
Pb-214   1179.51   295.19        51.       163.     0.061    20.59   0.823 
Pb-212   1198.64   299.97        43.        57.     0.021    46.77   0.458s
Ac-228   1351.84   338.29        61.       122.     0.045    28.88   0.651s
Eu-152   1370.89   343.05        35.         5.     0.002   315.27   1.117s
Pb-214   1405.73   351.77        56.       288.     0.107    14.33   1.096 
Pa-234   2276.18   569.43        33.        -6.    -0.002   286.41   1.310s
Tl-208   2330.65   583.05        34.       166.     0.062    19.77   1.113 
Bi-214   2435.58   609.29        39.       227.     0.084    15.54   1.292 
Cs-137   2653.50   663.76        31.        -4.    -0.001   409.23   1.385s
Bi-212   2907.28   727.20        24.        33.     0.012    54.64   1.437 
Eu-152   3113.98   778.86        22.        10.     0.004   145.08   1.478 
Bi-212   3139.79   785.31        32.         6.     0.002   290.85   1.483s
Tl-208   3440.04   860.35        12.        39.     0.014    49.00   0.564s
Eu-154   3491.31   873.16        23.        -4.    -0.001   395.46   1.550s
Pa-234   3521.36   880.67        17.         3.     0.001   355.04   1.556s
Pa-234   3529.71   882.76        26.        -1.     0.000  1126.70   1.558s
Ac-228   3643.80   911.27        17.       125.     0.046    22.27   1.871 
Pa-234   3784.58   946.44        28.        -3.    -0.001   448.41   1.605s
Eu-152   3857.99   964.79        51.         1.     0.000  1992.38   1.618s
Ac-228   3875.01   969.04        19.        88.     0.033    28.18   1.204s
Eu-154   4019.19  1005.06        23.         3.     0.001   506.78   1.648s
Bi-214   4480.92  1120.41        16.        67.     0.025    32.04   2.059 
Co-60    4682.28  1170.70        17.         4.     0.001   314.29   1.767s
Eu-152   5633.68  1408.29        13.         9.     0.003   125.27   1.921 
K-40     5843.57  1460.69        26.       409.     0.151     9.98   1.791 
Bi-212   6482.82  1620.27         6.         3.     0.001   291.59   2.051s
Bi-214   7059.51  1764.18         5.        42.     0.016    29.17   0.699s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.8685E-01                                      5.12E+12             
911.20 8.104E-01  (  6.321E-02 1.11E+01 2.62E+01 G  
968.96 9.824E-01  (  1.142E-01 1.41E+01 1.59E+01 G  
338.32 9.293E-01  (  1.384E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 1.110E+00     5.598E-01 3.32E+01 4.10E+00 XA 

Am-241   I   3.5391E-02                                      1.58E+05             
59.54 3.539E-02 ?(  1.532E-01 2.66E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   6.8683E-01                                      5.12E+12             
727.33 7.185E-01 ?(  2.486E-01 2.73E+01 6.65E+00 G  
785.37 7.911E-01 ?(  1.815E+00 1.45E+02 1.11E+00 G  

1620.74 4.709E-01 &(  1.028E+00 1.46E+02 1.51E+00 G  

Bi-214   N   6.4412E-01                                      5.84E+05             
609.31 6.441E-01  (P 4.152E-02 7.77E+00 4.55E+01 G  

1120.29 8.872E-01 + P 1.234E-01 1.60E+01 1.49E+01 G  
1764.49 7.846E-01 + P 9.278E-02 1.46E+01 1.53E+01 G  

Co-60    T   4.0714E-03                                      1.93E+03             
1332.49 7.701E-05 &(  2.281E-02 1.80E+04 1.00E+02 G  
1173.23 8.071E-03 ?(  1.977E-02 1.57E+02 9.98E+01 G  

Cs-137   I  -6.3977E-03                                      1.10E+04             
661.66-6.398E-03 ?(  2.091E-02 2.05E+02 8.50E+01 G  

Eu-152   I   5.9170E-02                                      4.94E+03             
344.28 1.827E-02 ?(  4.568E-02 1.58E+02 2.66E+01 G  
121.78-9.839E-03 &   6.972E-02 4.33E+02 2.84E+01 G  
778.90 1.196E-01  (  1.288E-01 7.25E+01 1.30E+01 G  
964.08 1.251E-02 &(  2.044E-01 9.96E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.209E-01 1.00E+03 1.34E+01 G  
1408.01 1.062E-01  (  9.345E-02 6.26E+01 2.09E+01 G  

Eu-154   I  -2.8057E-03                                      3.14E+03             
873.18-4.847E-02 ?(  1.521E-01 1.98E+02 1.22E+01 G  
123.07-2.431E-02 +   4.813E-02 1.23E+02 4.04E+01 G  

1274.43-1.432E-03 %   7.175E-02 3.05E+03 3.49E+01 G  
723.30 0.000E+00 +   2.323E-01 1.00E+03 2.00E+01 G  

1004.72 2.831E-02 ?(  1.148E-01 2.53E+02 1.79E+01 G  
996.25 0.000E+00 +   2.340E-01 1.00E+03 1.05E+01 G  

K-40     N   9.3728E+00                                      4.57E+11             
1460.82 9.373E+00  (P 2.723E-01 4.99E+00 1.06E+01 G  

Pa-234   N  -1.6720E-02                                      1.63E+12             
131.30-5.817E-02 ?(  1.024E-01 1.10E+02 1.82E+01 G  
569.50-7.890E-02 +   1.784E-01 1.43E+02 9.30E+00 G  
946.00-4.477E-02 +   1.605E-01 2.24E+02 1.35E+01 G  
880.52 5.512E-02 &(  1.537E-01 1.78E+02 1.05E+01 G  
883.24-2.210E-02 +   2.026E-01 5.63E+02 9.70E+00 G  

Pb-212   N   7.1860E-01                                      5.12E+12             
238.63 7.186E-01  (P 4.354E-02 6.10E+00 4.36E+01 G  
300.09 1.430E+00 + P 3.875E-01 2.34E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   7.1279E-01                                      5.84E+05             
351.93 7.206E-01  (P 4.359E-02 7.17E+00 3.56E+01 G  
295.22 7.053E-01  (P 7.157E-02 1.03E+01 1.84E+01 G  
242.00 6.933E-01  (P 2.440E-01 2.53E+01 7.27E+00 G  

Ra-226   N   4.7778E-01                                      5.84E+05             
Derived Ave Activity  

186.21 4.778E-01 }(  4.185E-01 5.65E+01 3.56E+00 G  

Th-234   N   1.3991E+00                                      1.63E+12             
63.30 1.399E+00  (  8.723E-01 4.09E+01 3.75E+00 G  
92.59 7.644E-01 -   5.067E-01 4.30E+01 4.34E+00 G  

Tl-208   N   2.4559E-01                                      5.12E+12             
583.19 2.456E-01  (  1.993E-02 9.89E+00 8.50E+01 G  
277.37 1.801E-01 &   2.582E-01 9.06E+01 6.60E+00 G  
860.53 5.097E-01 +   1.083E-01 2.45E+01 1.24E+01 G  

U-235    N   1.6433E-01                                      2.57E+11             
143.77 1.685E-01 &(  1.560E-01 5.91E+01 1.09E+01 G  
205.32 1.335E-02 %   3.691E-01 1.68E+03 5.02E+00 G  
163.36 1.555E-01 ?(  3.460E-01 1.38E+02 5.08E+00 G  
185.72 7.700E-02 }   2.936E-02 2.30E+01 5.70E+01 G  

Energy duplication    
93.35-2.212E-02 %   3.826E-01 1.05E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
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N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.03       140.         6.     0.002   531.29   3.539E-02   
Eu-154     123.17       175.       -16.    -0.006   245.60  -2.431E-02   
Pa-234     132.35       171.       -17.    -0.006   219.13  -5.817E-02   
Pa-234     569.43        33.        -6.    -0.002   286.41  -7.890E-02   
Cs-137     663.76        31.        -4.    -0.001   409.23  -6.398E-03   
Bi-212     727.20        24.        33.     0.012    54.64   7.185E-01   
Bi-212     785.31        32.         6.     0.002   290.85   7.911E-01   
Eu-154     873.16        23.        -4.    -0.001   395.46  -4.847E-02   
Pa-234     880.67        17.         3.     0.001   355.04   5.512E-02   
Pa-234     882.76        26.        -1.     0.000  1126.70  -2.210E-02   
Pa-234     946.44        28.        -3.    -0.001   448.41  -4.477E-02   
Eu-154    1005.06        23.         3.     0.001   506.78   2.831E-02   
Co-60     1170.70        17.         4.     0.001   314.29   8.071E-03   
Bi-212    1620.27         6.         3.     0.001   291.59   4.709E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.8685E-01    8.8685E-01   1.3625E-01    1.5064E-01  6.321E-02
Am-241 #A    3.5383E-02    3.5391E-02   1.8803E-01    1.8804E-01  1.532E-01
Bi-212 #     6.8683E-01    6.8683E-01   3.7527E-01    3.7692E-01  2.486E-01
Bi-214       6.4408E-01    6.4412E-01   1.0358E-01    1.0764E-01  4.152E-02
Co-60  #A    3.9959E-03    4.0714E-03   1.2796E-02    1.2797E-02  2.281E-02
Cs-137 #A   -6.3768E-03   -6.3977E-03   2.6181E-02    2.6183E-02  2.091E-02
Eu-152  C    5.8740E-02    5.9170E-02   7.4123E-02    7.4201E-02  4.568E-02
Eu-154 #A   -2.7737E-03   -2.8057E-03   9.0177E-03    9.0189E-03  1.521E-01
K-40         9.3728E+00    9.3728E+00   9.7955E-01    1.0870E+00  2.723E-01
Pa-234 #A   -1.6720E-02   -1.6720E-02   3.4879E-02    3.5127E-02  1.024E-01
Pb-212       7.1860E-01    7.1860E-01   8.8854E-02    1.0690E-01  4.354E-02
Pb-214       7.1274E-01    7.1279E-01   1.0427E-01    1.1157E-01  4.359E-02
Ra-226       4.7775E-01    4.7778E-01   5.4027E-01    5.4124E-01  4.185E-01
Th-234       1.3991E+00    1.3991E+00   1.1435E+00    1.1511E+00  8.723E-01
Tl-208       2.4559E-01    2.4559E-01   4.8553E-02    5.1076E-02  1.993E-02
U-235        1.6433E-01    1.6433E-01   1.9408E-01    1.9437E-01  1.560E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2034.7 keV)     1.462E+01  pCi/g         
Total Decayed Activity (  205.3 to  2034.7 keV) 1.4621894E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-08                Received:        03/04/13                      
Lab ID:          244032-006                    Prepared:        03/20/13 09:00                
Matrix:          Soil                          Analyzed:        04/25/13 12:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.96 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:55                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0890 U        0.178          0.142             0.9     
Bismuth-212                          0.546           0.524          0.298                     
Bismuth-214                          0.554           0.102          0.0407                    
Cesium-137                          -0.00548 U       0.0299         0.0241            0.07    
Cobalt-60                            0 U             0.00955        0.0266            0.03    
Europium-152                         0.0176 U        0.0721         0.0580            0.1     
Europium-154                         0.00605 U       0.0171         0.192             0.2     
Lead-212                             0.612           0.0854         0.0423                    
Lead-214                             0.578           0.0988         0.0439                    
Potassium-40                        10.2             1.05           0.286                     
Protactinium-234                     0.0481 U        0.116          0.0966                    
Radium-226 (By Bismuth-214)          0.554           0.102          0.0407            0.2     
Thallium-208                         0.183           0.0409         0.0196                    
Thorium-232 (By Actinium-228)        0.802           0.126          0.0569            0.9     
Thorium-234                          1.22            1.39           1.03                      
Uranium-235                          0.0803 U        0.0475         0.147             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-006                   Client ID : 12-PE-E0795-08        

Seqnum : 1513166048006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130425_006                                Batch         : 196422                       Time      : 25-APR-2013 12:19     

Cal    : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14     Caldate       : 25-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316.96 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0890           0.142       0.9       .17791           .17803           0.0014      u        

Bismuth-212                         0.546             0.298                 .52435           .5251            -0.024      u        

Bismuth-214                         0.554             0.0407                .10169           .10476           0.0058      u        

Cesium-137                          -0.00548          0.0241      0.07      .029904          .029905          0.0058      u        

Cobalt-60                           0                 0.0266      0.03      .0095504         .0095504         0.0033      u        

Europium-152                        0.0176            0.0580      0.1       .072109          .072116          0.0056      u        

Europium-154                        0.00605           0.192       0.2       .017148          .017151          -0.014      u        

Lead-212                            0.612             0.0423                .085443          .099328          0.0074      u        

Lead-214                            0.578             0.0439                .098765          .10387           0.00062     u        

Potassium-40                        10.2              0.286                 1.0457           1.1653           -0.17       u        

Protactinium-234                    0.0481            0.0966                .11592           .11653           0.0088      u        

Radium-226 (By Bismuth-214)         0.554             0.0407      0.2       .10169           .10476           0.0058      u        

Thallium-208                        0.183             0.0196                .040871          .042545          0.012       u        

Thorium-232 (By Actinium-228)       0.802             0.0569      0.9       .12608           .13883           0.036       u        

Thorium-234                         1.22              1.03                  1.393            1.3978           -0.026      u        

Uranium-235                         0.0803            0.147       0.18      .047532          .047812          0.012       u        

u=use  

Page 1 of 1                                                                                                             1513166048006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-08          
Sample Description: 244032-006, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:55            Live Time: 2700   sec

Acquisition Time: 4/25/2013 12:19:02        Real Time: 2702   sec
Analysis Time: 4/25/2013 13:04           Dead Time: 0.09   %

Analysis Quantity: 3.170E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.019E-01      1.261E-01      1.388E-01      5.693E-02
Am-241    #AB   -8.905E-02      1.779E-01      1.780E-01      1.417E-01
Bi-212    #      5.460E-01      5.244E-01      5.251E-01      2.982E-01
Bi-214    #      5.542E-01      1.017E-01      1.048E-01      4.071E-02
Co-60     #AB    0.000E+00      9.550E-03      9.550E-03      2.660E-02
Cs-137    #AB   -5.481E-03      2.990E-02      2.991E-02      2.412E-02
Eu-152    #AB    1.763E-02      7.211E-02      7.212E-02      5.799E-02
Eu-154    #AB    6.048E-03      1.715E-02      1.715E-02      1.921E-01
K-40             1.023E+01      1.046E+00      1.165E+00      2.858E-01
Pa-234    #AB    4.814E-02      1.159E-01      1.165E-01      9.656E-02
Pb-212           6.125E-01      8.544E-02      9.933E-02      4.226E-02
Pb-214           5.775E-01      9.877E-02      1.039E-01      4.393E-02
Ra-226    #      1.227E+00      6.341E-01      6.396E-01      4.113E-01
Th-234           1.219E+00      1.393E+00      1.398E+00      1.030E+00
Tl-208    #      1.830E-01      4.087E-02      4.255E-02      1.964E-02
U-235     #AB    8.034E-02      4.753E-02      4.781E-02      1.467E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.611E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_006.An1               

Sample description                                             
244032-006, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425_006.An1

Acquisition information
Start time:                 4/25/2013 12:19:02
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1696E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1696E+02) = 

8.5270E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1081

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.45       18.  40.14   0.74  0.000E+00
63.39       27.  57.16   0.42  1.866E-02    63.30   3.750  1.218E+00 Th234 
74.67       99.  18.62   0.87  2.825E-02
77.20      152.  12.54   0.87  3.014E-02
87.62       52.  32.54   0.53  3.690E-02
92.62       27.  57.36   0.89  3.953E-02    92.59   4.343  4.880E-01 Th234 

93.35   5.760  3.645E-01 U235  
93.04       48.  39.15   0.89  3.990E-02    92.59   4.343  8.856E-01 Th234 

93.35   4.100  9.294E-01 Ac228 
93.35   5.760  6.615E-01 U235  

93.38       35.  47.00   0.89  3.990E-02    93.35   4.100  6.809E-01 Ac228 
93.35   5.760  4.847E-01 U235  

122.44        7. 201.68   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.41       14. 122.22   0.92  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.00       22.  72.25   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.289E-01 U235  
164.47       12. 127.14   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.442E-01 U235  
185.93       57.  29.58   0.97  4.819E-02   185.72  57.000  6.533E-02 U235  

186.21   3.555  1.048E+00 Ra226 
185.72  57.000  6.533E-02 U235  

185.94       66.  25.84   0.78  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.227E+00 Ra226 

209.11       32.  48.28   0.69  4.605E-02
238.51      371.   6.86   1.11  4.319E-02   238.63  43.600  6.125E-01 Pb212 
241.67       63.  27.81   0.95  4.285E-02   242.00   7.268  6.402E-01 Pb214 
277.48        3. 391.27   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.02      166.  11.01   1.09  3.815E-02   295.22  18.414  7.240E-01 Pb214 
299.81       39.  35.82   0.27  3.774E-02   300.09   3.180  1.016E+00 Pb212 
338.08      102.  15.24   1.07  3.495E-02   338.32  11.400  8.049E-01 Ac228 
343.82        5. 204.51   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.82      223.   8.32   0.96  3.405E-02   351.93  35.600  5.647E-01 Pb214 
583.22      142.  12.47   1.08  2.416E-02   583.19  85.000  2.176E-01 Tl208 
609.41      195.   8.81   1.27  2.345E-02   609.31  45.490  5.542E-01 Bi214 
722.73        3. 243.18   1.43  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.77       19.  48.02   1.44  2.078E-02   727.33   6.650  4.297E-01 Bi212 
785.59        9.  94.31   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.38       12.  58.08   1.54  1.851E-02   860.53  12.400  1.698E-01 Tl208 
877.81        3. 207.49   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.12      110.  11.38   1.19  1.779E-02   911.20  26.200  7.454E-01 Ac228 
968.98       77.  13.94   1.01  1.704E-02   968.96  15.900  8.930E-01 Ac228 

1120.57       24.  36.96   1.73  1.535E-02  1120.29  14.910  3.378E-01 Bi214 
1460.71      429.   4.89   1.85  1.254E-02  1460.82  10.550  1.023E+01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.33    30.45        18.        18. 0.000E+00   80.28   0.736  -      s 
298.04    74.67       124.        95. 3.352E+03   39.83   1.097  -      s 
308.12    77.19       153.       134. 4.446E+03   33.92   0.944  -        
349.82    87.62       111.        52. 1.406E+03   65.08   0.532  -      s 
835.42   209.11        86.        32. 7.058E+02   87.79   0.687 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.00    58.89       110.       -15.    -0.006   199.79   0.857s
Th-234    252.96    63.39        96.        27.     0.010   114.32   0.417s
Th-234    369.67    92.59       102.        27.     0.010   114.71   0.888D
Ac-228    372.72    93.35       120.        35.     0.013    94.00   0.889D
U-235     372.72    93.35       154.        48.     0.018    78.31   0.889D
Eu-152    484.88   121.42       143.       -19.    -0.007   184.25   0.916s
Eu-154    488.98   122.44        86.         7.     0.002   403.35   0.917s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    524.84   131.41       140.        14.     0.005   244.44   0.925s
U-235     575.15   144.00       120.        22.     0.008   144.49   0.936 
U-235     656.99   164.47       102.        12.     0.004   254.28   0.954s
U-235     742.75   185.93       113.        57.     0.021    59.17   0.975s
Ra-226    742.80   185.94        92.        66.     0.025    51.68   0.783s
Pb-212    952.95   238.51       117.       365.     0.135    13.73   1.114 
Pb-214    965.58   241.67       109.        63.     0.023    55.62   0.950s
Tl-208   1108.73   277.48        69.         3.     0.001   782.55   1.058s
Pb-214   1178.83   295.02        61.       161.     0.060    22.02   1.092 
Pb-212   1197.98   299.81        58.        39.     0.014    71.64   0.265s
Ac-228   1351.01   338.08        48.       102.     0.038    30.48   1.066s
Eu-152   1373.96   343.82        52.         5.     0.002   409.02   1.117s
Pb-214   1405.95   351.82        52.       217.     0.080    16.65   0.955 
Tl-208   2331.31   583.22        30.       120.     0.045    22.33   1.321 
Bi-214   2436.09   609.41        35.       187.     0.069    17.61   1.267s
Cs-137   2646.09   661.91        38.        -3.    -0.001   545.60   1.385s
Eu-154   2889.38   722.73        31.         3.     0.001   486.36   1.434s
Bi-212   2909.54   727.77        31.        19.     0.007    96.04   1.437s
Eu-152   3114.18   778.91        28.        -2.    -0.001   900.57   1.478s
Bi-212   3140.90   785.59        29.         9.     0.003   188.63   1.483s
Tl-208   3440.14   860.38        20.        12.     0.005   116.16   1.541s
Eu-154   3488.26   872.40        33.        -3.    -0.001   569.45   1.550s
Pa-234   3509.92   877.81        16.         3.     0.001   414.98   1.556s
Pa-234   3529.20   882.63        30.        -4.    -0.001   439.88   1.558s
Ac-228   3643.23   911.12        13.       110.     0.041    22.77   1.189s
Eu-152   3865.08   966.56        52.       -11.    -0.004   191.99   1.618s
Ac-228   3874.79   968.98        10.        77.     0.028    27.88   1.013s
Eu-154   3984.13   996.30        24.        -2.    -0.001   585.50   1.641s
Eu-152   4446.00  1111.69        28.        -3.    -0.001   571.23   1.724s
Bi-214   4481.57  1120.57        37.        24.     0.009    73.93   1.730s
Co-60    4697.80  1174.58        36.        -5.    -0.002   348.80   1.767s
Eu-152   5626.07  1406.39        20.        -2.    -0.001   563.53   1.921s
K-40     5843.64  1460.71        26.       429.     0.159     9.78   1.849 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.0194E-01                                      5.12E+12             
911.20 7.454E-01  (  5.693E-02 1.14E+01 2.62E+01 G  
968.96 8.930E-01  (  8.760E-02 1.39E+01 1.59E+01 G  
338.32 8.049E-01 @(  1.273E-01 1.52E+01 1.14E+01 G  

Energy duplication    
93.35 6.809E-01     4.922E-01 4.70E+01 4.10E+00 XA 

111 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:04:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -8.9048E-02                                      1.58E+05             
59.54-8.905E-02 ?(  1.417E-01 9.99E+01 3.59E+01 G  

Bi-212   N   5.4596E-01                                      5.12E+12             
727.33 4.297E-01 ?(  2.982E-01 4.80E+01 6.65E+00 G  
785.37 1.242E+00 ?(  1.800E+00 9.43E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.234E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.5416E-01                                      5.84E+05             
609.31 5.542E-01 *(P 4.071E-02 8.81E+00 4.55E+01 G  

1120.29 3.378E-01 - P 1.947E-01 3.70E+01 1.49E+01 G  
1764.49-8.922E-02 % P 9.667E-02 1.00E+03 1.53E+01 G  

Cs-137   I  -5.4810E-03                                      1.10E+04             
661.66-5.481E-03 ?(  2.412E-02 2.73E+02 8.50E+01 G  

Eu-152   I   1.7630E-02                                      4.94E+03             
344.28 1.763E-02 ?(  5.799E-02 2.05E+02 2.66E+01 G  
121.78-4.385E-02 +   6.445E-02 9.21E+01 2.84E+01 G  
778.90-2.095E-02 +   1.531E-01 4.50E+02 1.30E+01 G  
964.08-1.435E-01 +   2.157E-01 9.60E+01 1.45E+01 G  

1112.08-4.153E-02 +   1.910E-01 2.86E+02 1.34E+01 G  
1408.01-2.706E-02 +   1.221E-01 2.82E+02 2.09E+01 G  

Eu-154   I   6.0480E-03                                      3.14E+03             
873.18-4.184E-02 ?(  1.921E-01 2.85E+02 1.22E+01 G  
123.07 1.080E-02 &(  3.522E-02 2.02E+02 4.04E+01 G  

1274.43 4.274E-05 &   6.905E-02 9.81E+04 3.49E+01 G  
723.30 2.554E-02 ?(  9.969E-02 2.43E+02 2.00E+01 G  

1004.72 1.901E-03 %   1.310E-01 4.19E+03 1.79E+01 G  
996.25-4.462E-02 +   2.100E-01 2.93E+02 1.05E+01 G  

K-40     N   1.0233E+01                                      4.57E+11             
1460.82 1.023E+01  (P 2.858E-01 4.89E+00 1.06E+01 G  

Pa-234   N   4.8136E-02                                      1.63E+12             
131.30 4.914E-02 ?(  9.656E-02 1.22E+02 1.82E+01 G  
569.50 0.000E+00 &   2.497E-01 1.00E+03 9.30E+00 G  
946.00-2.053E-03 &   8.685E-02 2.58E+03 1.35E+01 G  
880.52 4.639E-02 &(  1.519E-01 2.07E+02 1.05E+01 G  
883.24-6.456E-02 +   2.271E-01 2.20E+02 9.70E+00 G  

Pb-212   N   6.1248E-01                                      5.12E+12             
238.63 6.125E-01  (P 4.226E-02 6.86E+00 4.36E+01 G  
300.09 1.016E+00 + P 4.684E-01 3.58E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.7754E-01                                      5.84E+05             
351.93 5.647E-01  (P 4.393E-02 8.32E+00 3.56E+01 G  
295.22 7.240E-01 + P 8.187E-02 1.10E+01 1.84E+01 G  
242.00 6.402E-01  (P 2.465E-01 2.78E+01 7.27E+00 G  

Ra-226   N   1.2271E+00                                      5.84E+05             
186.21 1.227E+00  (  4.113E-01 2.58E+01 3.56E+00 G  

Th-234   N   1.2185E+00                                      1.63E+12             
63.30 1.218E+00  (  1.030E+00 5.72E+01 3.75E+00 G  
92.59 4.880E-01 -   4.339E-01 5.74E+01 4.34E+00 G  

Tl-208   N   1.8303E-01                                      5.12E+12             
583.19 1.850E-01 ?(  1.964E-02 1.12E+01 8.50E+01 G  
277.37 3.664E-02 -   2.337E-01 3.91E+02 6.60E+00 G  
860.53 1.698E-01 ?(  1.417E-01 5.81E+01 1.24E+01 G  

U-235    N   8.0338E-02                                      2.57E+11             
143.77 1.289E-01 ?(  1.467E-01 7.22E+01 1.09E+01 G  
205.32 1.909E-02 %   4.203E-01 1.34E+03 5.02E+00 G  
163.36 1.442E-01 &(  2.938E-01 1.27E+02 5.08E+00 G  
185.72 6.533E-02  (  2.846E-02 2.96E+01 5.70E+01 G  

Energy duplication    
93.35 6.615E-01     3.968E-01 3.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.89       110.       -15.    -0.006   199.79  -8.905E-02   
U-235       93.35       154.        48.     0.018    78.31   6.615E-01   
Eu-152     121.42       143.       -19.    -0.007   184.25  -4.385E-02   
Eu-154     122.44        86.         7.     0.002   403.35   1.080E-02   
Pa-234     131.41       140.        14.     0.005   244.44   4.914E-02   
U-235      144.00       120.        22.     0.008   144.49   1.289E-01   
U-235      164.47       102.        12.     0.004   254.28   1.442E-01   
U-235      185.93       113.        57.     0.021    59.17   6.533E-02   
Eu-152     343.82        52.         5.     0.002   409.02   1.763E-02   
Cs-137     661.91        38.        -3.    -0.001   545.60  -5.481E-03   
Eu-154     722.73        31.         3.     0.001   486.36   2.554E-02   
Bi-212     727.77        31.        19.     0.007    96.04   4.297E-01   
Eu-152     778.91        28.        -2.    -0.001   900.57  -2.095E-02   
Bi-212     785.59        29.         9.     0.003   188.63   1.242E+00   
Eu-154     872.40        33.        -3.    -0.001   569.45  -4.184E-02   
Pa-234     877.81        16.         3.     0.001   414.98   4.639E-02   
Pa-234     882.63        30.        -4.    -0.001   439.88  -6.456E-02   
Eu-152     966.56        52.       -11.    -0.004   191.99  -1.435E-01   
Eu-154     996.30        24.        -2.    -0.001   585.50  -4.462E-02   
Eu-152    1111.69        28.        -3.    -0.001   571.23  -4.153E-02   
Co-60     1174.58        36.        -5.    -0.002   348.80  -1.093E-02   
Eu-152    1406.39        20.        -2.    -0.001   563.53  -2.706E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.0194E-01    8.0194E-01   1.2608E-01    1.3883E-01  5.693E-02
Am-241 #A   -8.9028E-02   -8.9048E-02   1.7791E-01    1.7803E-01  1.417E-01
Bi-212 #     5.4596E-01    5.4596E-01   5.2435E-01    5.2510E-01  2.982E-01
Bi-214 #     5.5413E-01    5.5416E-01   1.0169E-01    1.0476E-01  4.071E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.5504E-03    9.5504E-03  2.660E-02
Cs-137 #A   -5.4630E-03   -5.4810E-03   2.9904E-02    2.9905E-02  2.412E-02
Eu-152 #A    1.7502E-02    1.7630E-02   7.2109E-02    7.2116E-02  5.799E-02
Eu-154 #A    5.9789E-03    6.0480E-03   1.7148E-02    1.7151E-02  1.921E-01
K-40         1.0233E+01    1.0233E+01   1.0457E+00    1.1653E+00  2.858E-01
Pa-234 #A    4.8136E-02    4.8136E-02   1.1592E-01    1.1653E-01  9.656E-02
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Pb-212       6.1248E-01    6.1248E-01   8.5443E-02    9.9328E-02  4.226E-02
Pb-214       5.7751E-01    5.7754E-01   9.8765E-02    1.0387E-01  4.393E-02
Ra-226 #     1.2270E+00    1.2271E+00   6.3412E-01    6.3956E-01  4.113E-01
Th-234       1.2185E+00    1.2185E+00   1.3930E+00    1.3978E+00  1.030E+00
Tl-208 #     1.8303E-01    1.8303E-01   4.0871E-02    4.2545E-02  1.964E-02
U-235  #A    8.0338E-02    8.0338E-02   4.7532E-02    4.7812E-02  1.467E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.541E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.5408181E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-09                Received:        03/04/13                      
Lab ID:          244032-007                    Prepared:        03/20/13 09:04                
Matrix:          Soil                          Analyzed:        04/25/13 12:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   3311.3 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.00808 U        0.0193         0.0155            0.9     
Bismuth-212                          0.0737           0.0419         0.0235                    
Bismuth-214                          0.0572           0.0103         0.00427                   
Cesium-137                           0.00337          0.00258        0.00174           0.07    
Cobalt-60                            0.000629 U       0.00156        0.00212           0.03    
Europium-152                         0.00473 U        0.00785        0.00500           0.1     
Europium-154                         0.000310 U       0.0183         0.0150            0.2     
Lead-212                             0.0643           0.00830        0.00374                   
Lead-214                             0.0644           0.00981        0.00413                   
Potassium-40                         0.967            0.0967         0.0212                    
Protactinium-234                     0.00351 U        0.00458        0.00916                   
Radium-226 (By Bismuth-214)          0.0572           0.0103         0.00427           0.2     
Thallium-208                         0.0195           0.00453        0.00191                   
Thorium-232 (By Actinium-228)        0.0702           0.0147         0.00575           0.9     
Thorium-234                          0.142            0.149          0.116                     
Uranium-235                          0.00729 U        0.00340        0.0157            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-007                   Client ID : 12-PE-E0795-09        

Seqnum : 1533166064005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_005                                Batch         : 196422                       Time      : 25-APR-2013 12:24     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 3311.3 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.00808          0.0155       0.9      .019259          .019268          0.0014      u        

Bismuth-212                         0.0737            0.0235                .041928          .042098          -0.024      u        

Bismuth-214                         0.0572            0.00427               .010266          .010584          0.0058      u        

Cesium-137                          0.00337           0.00174      0.07     .0025841         .0025886         0.0058      u        

Cobalt-60                           0.000629          0.00212      0.03     .0015642         .0015644         0.0033      u        

Europium-152                        0.00473           0.00500      0.1      .0078543         .0078576         0.0056      u        

Europium-154                        0.000310          0.0150       0.2      .018284          .018284          -0.014      u        

Lead-212                            0.0643            0.00374               .0082956         .0095095         0.0074      u        

Lead-214                            0.0644            0.00413               .0098057         .010258          0.00062     u        

Potassium-40                        0.967             0.0212                .096695          .10818           -0.17       u        

Protactinium-234                    0.00351           0.00916               .0045774         .0046597         0.0088      u        

Radium-226 (By Bismuth-214)         0.0572            0.00427      0.2      .010266          .010584          0.0058      u        

Thallium-208                        0.0195            0.00191               .0045306         .0046998         0.012       u        

Thorium-232 (By Actinium-228)       0.0702            0.00575      0.9      .014711          .015561          0.036       u        

Thorium-234                         0.142             0.116                 .14947           .15007           -0.026      u        

Uranium-235                         0.00729           0.0157       0.18     .0034003         .0034289         0.012       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1533166064005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-09          
Sample Description: 244032-007, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:54            Live Time: 2700   sec

Acquisition Time: 4/25/2013 12:24:23        Real Time: 2706   sec
Analysis Time: 4/25/2013 13:09           Dead Time: 0.21   %

Analysis Quantity: 3.311E+03 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.016E-02      1.471E-02      1.556E-02      5.747E-03
Am-241    #AB   -8.076E-03      1.926E-02      1.927E-02      1.545E-02
Bi-212           7.371E-02      4.193E-02      4.210E-02      2.346E-02
Bi-214           5.725E-02      1.027E-02      1.058E-02      4.270E-03
Co-60     #AB    6.288E-04      1.564E-03      1.564E-03      2.119E-03
Cs-137    #      3.371E-03      2.584E-03      2.589E-03      1.744E-03
Eu-152    #AB    4.735E-03      7.854E-03      7.858E-03      5.001E-03
Eu-154    #AB    3.096E-04      1.828E-02      1.828E-02      1.502E-02
K-40             9.672E-01      9.669E-02      1.082E-01      2.115E-02
Pa-234    #AB    3.507E-03      4.577E-03      4.660E-03      9.159E-03
Pb-212           6.426E-02      8.296E-03      9.509E-03      3.739E-03
Pb-214           6.443E-02      9.806E-03      1.026E-02      4.125E-03
Ra-226           1.490E-01      6.321E-02      6.378E-02      4.002E-02
Th-234    #      1.418E-01      1.495E-01      1.501E-01      1.158E-01
Tl-208           1.953E-02      4.531E-03      4.700E-03      1.913E-03
U-235     #AB    7.292E-03      3.400E-03      3.429E-03      1.567E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.627E+00

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:09:37
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_005.An1               

Sample description                                             
244032-007, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_005.An1

Acquisition information
Start time:                 4/25/2013 12:24:23
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3113E+03
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3113E+03) = 

8.1621E-03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:09:37
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1591

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.97       41.  32.08   0.64  0.000E+00
63.22       26.  46.74   0.79  1.770E-02    63.30   3.750  1.193E-01 Th234 

63.30   3.750  1.193E-01 Th234 
74.66      114.  16.36   0.82  2.745E-02
77.07      153.  12.04   0.82  2.928E-02
92.84       36.  55.85   0.84  3.899E-02    92.59   4.343  6.366E-02 Th234 

93.35   4.100  6.678E-02 Ac228 
93.35   5.760  4.753E-02 U235  
92.59   4.343  6.366E-02 Th234 
93.35   5.760  4.753E-02 U235  

92.86       31.  61.63   0.84  3.937E-02    92.59   4.343  5.490E-02 Th234 
93.35   4.100  5.758E-02 Ac228 
93.35   5.760  4.099E-02 U235  

92.96       43.  42.82   0.35  3.937E-02    92.59   4.343  7.642E-02 Th234 
93.35   4.100  8.016E-02 Ac228 
93.35   5.760  5.706E-02 U235  

124.38       25.  50.12   0.52  4.880E-02
185.82       85.  21.21   0.78  4.854E-02   185.72  57.000  9.285E-03 U235  

186.21   3.555  1.490E-01 Ra226 
185.72  57.000  9.285E-03 U235  

205.45       12. 120.57   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.559E-02 U235  

238.72      404.   6.38   0.98  4.347E-02   238.63  43.600  6.375E-02 Pb212 
241.98      103.  18.45   1.02  4.315E-02   242.00   7.268  9.911E-02 Pb214 
277.40       10. 121.84   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.06      125.  16.98   1.15  3.831E-02   295.22  18.414  5.230E-02 Pb214 
299.89       28.  38.48   0.74  3.789E-02   300.09   3.180  7.128E-02 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:09:37
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.29       77.  23.47   1.35  3.500E-02   338.32  11.400  5.841E-02 Ac228 
344.80        8. 115.01   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.86      263.   7.48   1.08  3.408E-02   351.93  35.600  6.443E-02 Pb214 
569.60       13.  71.72   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.689E-02 Pa234 
583.25      131.  11.23   0.79  2.394E-02   583.19  85.000  1.878E-02 Tl208 
609.29      207.   8.65   1.30  2.322E-02   609.31  45.490  5.724E-02 Bi214 
661.62       21.  38.33   1.36  2.192E-02   661.66  84.990  3.370E-03 Cs137 
727.01       33.  26.35   0.97  2.051E-02   727.33   6.650  7.392E-02 Bi212 
778.15        3. 198.76   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.77        5. 122.37   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.82       18.  39.77   1.53  1.823E-02   860.53  12.400  2.467E-02 Tl208 
883.43        4. 148.90   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  7.480E-03 Pa234 
911.43      110.  11.61   1.10  1.750E-02   911.20  26.200  7.252E-02 Ac228 
963.84        5. 202.76   1.61  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.19       66.  17.42   0.88  1.675E-02   968.96  15.900  7.469E-02 Ac228 

1112.06        1. 491.41   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.37       30.  28.39   1.72  1.507E-02  1120.29  14.910  4.083E-02 Bi214 
1172.57        5. 124.38   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1331.95        1. 650.41   1.86  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.40        8.  82.95   1.91  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      415.   4.82   1.98  1.229E-02  1460.82  10.550  9.672E-01 K40   
1621.13        2. 256.26   2.04  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.91       16.  30.41   2.12  1.048E-02  1764.49  15.310  2.950E-02 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

124.18    30.97        60.        41. 0.000E+00   64.16   0.640  -      s 
298.83    74.66       134.        98. 3.563E+03   39.84   0.766  -        
308.45    77.07       118.       136. 4.659E+03   29.15   0.970  -        
497.59   124.38        78.        37. 7.542E+02   75.37   0.522  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:09:37
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.30    59.02       127.       -14.    -0.005   238.46   0.803s
Th-234    252.01    62.95       120.        31.     0.012   105.44   0.806 
Th-234    371.50    92.84       180.        36.     0.013   111.70   0.836s
Ac-228    373.53    93.35       133.        43.     0.016    85.64   0.354D
U-235     373.53    93.35       164.        31.     0.011   123.25   0.837D
Eu-154    493.04   123.25       137.       -14.    -0.005   246.64   0.867s
Pa-234    522.34   130.58       138.       -16.    -0.006   210.00   0.875s
U-235     652.45   163.12       149.        -4.    -0.001   933.40   0.907s
U-235     743.43   185.88       108.        73.     0.027    46.63   0.929 
Ra-226    743.20   185.82        96.        85.     0.031    42.42   0.778 
U-235     821.66   205.45       101.        12.     0.004   241.14   0.948s
Pb-212    954.70   238.72       101.       400.     0.148    12.77   0.975 
Pb-214    967.70   241.98        95.       103.     0.038    36.91   1.025 
Tl-208   1109.35   277.40        84.        10.     0.004   243.69   1.018 
Pb-214   1179.96   295.06       102.       122.     0.045    33.97   1.147 
Pb-212   1199.28   299.89        46.        28.     0.011    76.95   0.744s
Ac-228   1352.79   338.29        76.        77.     0.029    46.95   1.349s
Eu-152   1378.83   344.80        42.         8.     0.003   230.02   1.081s
Pb-214   1407.04   351.86        50.       259.     0.096    14.95   1.075 
Pa-234   2277.82   569.60        35.        13.     0.005   143.45   1.285s
Tl-208   2332.39   583.25        31.       126.     0.047    22.46   0.787s
Bi-214   2436.53   609.29        41.       200.     0.074    17.29   1.304 
Cs-137   2645.85   661.62        21.        21.     0.008    76.67   1.364s
Eu-154   2897.63   724.56        63.       -12.    -0.005   191.51   1.416s
Bi-212   2907.42   727.01        21.        33.     0.012    52.70   0.967s
Eu-152   3112.00   778.15        20.         3.     0.001   397.52   1.461s
Bi-212   3142.47   785.77        23.         5.     0.002   244.75   1.466 
Tl-208   3442.71   860.82        18.        18.     0.007    79.54   1.526s
Pa-234   3519.78   880.09        25.        -4.    -0.001   388.25   1.542s
Pa-234   3533.17   883.43        18.         4.     0.002   297.80   1.544s
Ac-228   3645.17   911.43        14.       110.     0.041    23.23   1.098s
Eu-152   3854.85   963.84        40.         5.     0.002   405.52   1.606s
Ac-228   3876.28   969.19        18.        66.     0.024    34.83   0.879s
Eu-152   4447.94  1112.06        19.         1.     0.000   982.82   1.715s
Bi-214   4481.22  1120.37        22.        30.     0.011    56.78   1.721s
Co-60    4690.10  1172.57        17.         5.     0.002   248.75   1.758s
Eu-154   5081.44  1270.35        17.        -2.    -0.001   511.29   1.827s
Co-60    5327.98  1331.95        15.         1.     0.000  1300.81   1.865s
Eu-152   5629.98  1407.40        16.         8.     0.003   165.89   1.913s
K-40     5843.63  1460.77        15.       415.     0.154     9.64   1.978 
Bi-212   6485.61  1621.13         8.         2.     0.001   512.52   2.040s
Bi-214   7061.33  1764.91        12.        16.     0.006    60.82   2.118s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 13:09:37
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0158E-02                                      5.12E+12             
911.20 7.252E-02  (  5.747E-03 1.16E+01 2.62E+01 G  
968.96 7.469E-02  (  1.128E-02 1.74E+01 1.59E+01 G  
338.32 5.841E-02  (  1.538E-02 2.35E+01 1.14E+01 G  

Energy duplication    
93.35 8.016E-02     5.036E-02 4.28E+01 4.10E+00 XA 

Am-241   I  -8.0764E-03                                      1.58E+05             
59.54-8.076E-03 ?(  1.545E-02 1.19E+02 3.59E+01 G  

Bi-212   N   7.3712E-02                                      5.12E+12             
727.33 7.392E-02  (P 2.346E-02 2.64E+01 6.65E+00 G  
785.37 7.245E-02  (P 1.550E-01 1.22E+02 1.11E+00 G  

1620.74 2.906E-02 -   1.169E-01 2.56E+02 1.51E+00 G  

Bi-214   N   5.7245E-02                                      5.84E+05             
609.31 5.724E-02  (P 4.270E-03 8.65E+00 4.55E+01 G  

1120.29 4.083E-02 -   1.469E-02 2.84E+01 1.49E+01 G  
1764.49 2.950E-02 - P 1.505E-02 3.04E+01 1.53E+01 G  

Co-60    T   6.2880E-04                                      1.93E+03             
1332.49 2.006E-04 ?(  2.119E-03 6.50E+02 1.00E+02 G  
1173.23 1.058E-03 &(  2.022E-03 1.24E+02 9.98E+01 G  

Cs-137   I   3.3705E-03                                      1.10E+04             
661.66 3.370E-03  (  1.744E-03 3.83E+01 8.50E+01 G  

Eu-152   I   4.7346E-03                                      4.94E+03             
344.28 2.767E-03 ?(  5.001E-03 1.15E+02 2.66E+01 G  
121.78-2.719E-04 %   6.874E-03 1.54E+03 2.84E+01 G  
778.90 4.005E-03 &(  1.261E-02 1.99E+02 1.30E+01 G  
964.08 5.694E-03 ?(  1.851E-02 2.03E+02 1.45E+01 G  

1112.08 1.924E-03 &(  1.532E-02 4.91E+02 1.34E+01 G  
1408.01 8.838E-03 ?(  1.087E-02 8.29E+01 2.09E+01 G  

Eu-154   I   3.0957E-04                                      3.14E+03             
873.18 3.096E-04 %(  1.502E-02 2.95E+03 1.22E+01 G  
123.07-2.145E-03 +   4.253E-03 1.23E+02 4.04E+01 G  

1274.43-1.493E-03 +   6.078E-03 2.56E+02 3.49E+01 G  
723.30-9.126E-03 &   1.374E-02 9.58E+01 2.00E+01 G  

1004.72-5.676E-04 &   1.182E-02 1.27E+03 1.79E+01 G  
996.25 0.000E+00 -   2.588E-02 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.6722E-01                                      4.57E+11             
1460.82 9.672E-01  (P 2.115E-02 4.82E+00 1.06E+01 G  

Pa-234   N   3.5066E-03                                      1.63E+12             
131.30-5.448E-03 &(  9.159E-03 1.05E+02 1.82E+01 G  
569.50 1.689E-02  (  1.836E-02 7.17E+01 9.30E+00 G  
946.00 0.000E+00 -   2.085E-02 1.00E+03 1.35E+01 G  
880.52-6.030E-03 +   1.859E-02 1.94E+02 1.05E+01 G  
883.24 7.480E-03 &(  1.736E-02 1.49E+02 9.70E+00 G  

Pb-212   N   6.4258E-02                                      5.12E+12             
238.63 6.375E-02  (P 3.739E-03 6.38E+00 4.36E+01 G  
300.09 7.128E-02  (P 3.947E-02 3.85E+01 3.18E+00 G  

Pb-214   N   6.4430E-02                                      5.84E+05             
351.93 6.443E-02  (P 4.125E-03 7.48E+00 3.56E+01 G  
295.22 5.230E-02 - P 1.009E-02 1.70E+01 1.84E+01 G  
242.00 9.911E-02 +   2.192E-02 1.85E+01 7.27E+00 G  

Ra-226   N   1.4901E-01                                      5.84E+05             
186.21 1.490E-01  (  4.002E-02 2.12E+01 3.56E+00 G  

Th-234   N   1.4176E-01                                      1.63E+12             
63.30 1.418E-01 ?(  1.158E-01 5.27E+01 3.75E+00 G  
92.59 6.366E-02 -   5.588E-02 5.58E+01 4.34E+00 G  

Tl-208   N   1.9531E-02                                      5.12E+12             
583.19 1.878E-02  (P 1.913E-03 1.12E+01 8.50E+01 G  
277.37 1.205E-02 - P 2.459E-02 1.22E+02 6.60E+00 G  
860.53 2.467E-02 ?(  1.310E-02 3.98E+01 1.24E+01 G  

U-235    N   7.2920E-03                                      2.57E+11             
143.77 0.000E+00 ?(  1.567E-02 1.00E+03 1.09E+01 G  
205.32 1.559E-02 ?(  3.008E-02 1.21E+02 5.02E+00 G  
163.36-4.423E-03 +   3.380E-02 4.67E+02 5.08E+00 G  
185.72 7.961E-03  (  2.644E-03 2.33E+01 5.70E+01 G  

Energy duplication    
93.35 4.099E-02     3.980E-02 6.16E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.02       127.       -14.    -0.005   238.46  -8.076E-03   
Th-234      62.95       120.        31.     0.012   105.44   1.418E-01   
Th-234      92.84       180.        36.     0.013   111.70   6.366E-02   
U-235       93.35       164.        31.     0.011   123.25   4.099E-02   
Eu-154     123.25       137.       -14.    -0.005   246.64  -2.145E-03   
Pa-234     130.58       138.       -16.    -0.006   210.00  -5.448E-03   
U-235      163.12       149.        -4.    -0.001   933.40  -4.423E-03   
U-235      185.88       108.        73.     0.027    46.63   7.961E-03   
U-235      205.45       101.        12.     0.004   241.14   1.559E-02   
Eu-152     344.80        42.         8.     0.003   230.02   2.767E-03   
Pa-234     569.60        35.        13.     0.005   143.45   1.689E-02   
Cs-137     661.62        21.        21.     0.008    76.67   3.370E-03   
Eu-154     724.56        63.       -12.    -0.005   191.51  -9.126E-03   
Eu-152     778.15        20.         3.     0.001   397.52   4.005E-03   
Pa-234     880.09        25.        -4.    -0.001   388.25  -6.030E-03   
Pa-234     883.43        18.         4.     0.002   297.80   7.480E-03   
Eu-152     963.84        40.         5.     0.002   405.52   5.694E-03   
Eu-152    1112.06        19.         1.     0.000   982.82   1.924E-03   
Co-60     1172.57        17.         5.     0.002   248.75   1.058E-03   
Eu-154    1270.35        17.        -2.    -0.001   511.29  -1.493E-03   
Co-60     1331.95        15.         1.     0.000  1300.81   2.006E-04   
Eu-152    1407.40        16.         8.     0.003   165.89   8.838E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0158E-02    7.0158E-02   1.4711E-02    1.5561E-02  5.747E-03
Am-241 #A   -8.0745E-03   -8.0764E-03   1.9259E-02    1.9268E-02  1.545E-02
Bi-212       7.3712E-02    7.3712E-02   4.1928E-02    4.2098E-02  2.346E-02
Bi-214       5.7241E-02    5.7245E-02   1.0266E-02    1.0584E-02  4.270E-03
Co-60  #A    6.1712E-04    6.2880E-04   1.5642E-03    1.5644E-03  2.119E-03
Cs-137 #     3.3594E-03    3.3705E-03   2.5841E-03    2.5886E-03  1.744E-03
Eu-152 #A    4.7001E-03    4.7346E-03   7.8543E-03    7.8576E-03  5.001E-03
Eu-154 #A    3.0604E-04    3.0957E-04   1.8284E-02    1.8284E-02  1.502E-02
K-40         9.6722E-01    9.6722E-01   9.6695E-02    1.0818E-01  2.115E-02
Pa-234 #A    3.5066E-03    3.5066E-03   4.5774E-03    4.6597E-03  9.159E-03
Pb-212       6.4258E-02    6.4258E-02   8.2956E-03    9.5095E-03  3.739E-03
Pb-214       6.4426E-02    6.4430E-02   9.8057E-03    1.0258E-02  4.125E-03
Ra-226       1.4900E-01    1.4901E-01   6.3208E-02    6.3778E-02  4.002E-02
Th-234 #     1.4176E-01    1.4176E-01   1.4947E-01    1.5007E-01  1.158E-01
Tl-208       1.9531E-02    1.9531E-02   4.5306E-03    4.6998E-03  1.913E-03
U-235  #A    7.2920E-03    7.2920E-03   3.4003E-03    3.4289E-03  1.567E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.466E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4655669E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-10                Received:        03/04/13                      
Lab ID:          244032-008                    Prepared:        03/20/13 09:14                
Matrix:          Soil                          Analyzed:        04/25/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.33 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0390 U        0.216          0.176            0.9     
Bismuth-212                           0.683           0.431          0.300                    
Bismuth-214                           0.650           0.117          0.0483                   
Cesium-137                           -0.00487 U       0.0313         0.0253           0.07    
Cobalt-60                            -0.00987 U       0.0320         0.0250           0.03    
Europium-152                          0.0534          0.0794         0.0516           0.1     
Europium-154                          0.0394 U        0.172          0.162            0.2     
Lead-212                              0.646           0.0905         0.0451                   
Lead-214                              0.718           0.110          0.0444                   
Potassium-40                          9.45            1.03           0.271                    
Protactinium-234                      0.0244 U        0.0293         0.108                    
Radium-226 (By Bismuth-214)           0.650           0.117          0.0483           0.2     
Thallium-208                          0.257           0.0498         0.0204                   
Thorium-232 (By Actinium-228)         0.865           0.155          0.0641           0.9     
Thorium-234                           0.691 U         1.70           1.37                     
Uranium-235                           0.0724 U        0.0428         0.173            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-008                   Client ID : 12-PE-E0795-10        

Seqnum : 1533166064006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_006                                Batch         : 196422                       Time      : 25-APR-2013 14:32     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302.33 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0390           0.176       0.9       .2158            .21582           0.0014      u        

Bismuth-212                         0.683             0.300                 .43145           .43287           -0.024      u        

Bismuth-214                         0.650             0.0483                .11656           .12016           0.0058      u        

Cesium-137                          -0.00487          0.0253      0.07      .031275          .031276          0.0058      u        

Cobalt-60                           -0.00987          0.0250      0.03      .032003          .032006          0.0033      u        

Europium-152                        0.0534            0.0516      0.1       .07944           .079482          0.0056      u        

Europium-154                        0.0394            0.162       0.2       .17202           .17203           -0.014      u        

Lead-212                            0.646             0.0451                .090473          .10185           0.0074      u        

Lead-214                            0.718             0.0444                .10996           .11498           0.00062     u        

Potassium-40                        9.45              0.271                 1.0299           1.1339           -0.17       u        

Protactinium-234                    0.0244            0.108                 .02929           .029913          0.0088      u        

Radium-226 (By Bismuth-214)         0.650             0.0483      0.2       .11656           .12016           0.0058      u        

Thallium-208                        0.257             0.0204                .049765          .052417          0.012       u        

Thorium-232 (By Actinium-228)       0.865             0.0641      0.9       .15531           .16745           0.036       u        

Thorium-234                         0.691             1.37                  1.7038           1.705            -0.026      u        

Uranium-235                         0.0724            0.173       0.18      .042814          .043039          0.012       u        

u=use  

Page 1 of 1                                                                                                             1533166064006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-10          
Sample Description: 244032-008, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:05            Live Time: 2700   sec

Acquisition Time: 4/25/2013 14:32:21        Real Time: 2706   sec
Analysis Time: 4/25/2013 15:17           Dead Time: 0.22   %

Analysis Quantity: 3.023E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.653E-01      1.553E-01      1.674E-01      6.406E-02
Am-241    #AB   -3.898E-02      2.158E-01      2.158E-01      1.758E-01
Bi-212    #      6.825E-01      4.315E-01      4.329E-01      3.002E-01
Bi-214           6.496E-01      1.166E-01      1.202E-01      4.834E-02
Co-60     #AB   -9.866E-03      3.200E-02      3.201E-02      2.503E-02
Cs-137    #AB   -4.866E-03      3.127E-02      3.128E-02      2.530E-02
Eu-152    #      5.340E-02      7.944E-02      7.948E-02      5.164E-02
Eu-154    #AB    3.941E-02      1.720E-01      1.720E-01      1.621E-01
K-40             9.455E+00      1.030E+00      1.134E+00      2.711E-01
Pa-234    #AB    2.443E-02      2.929E-02      2.991E-02      1.084E-01
Pb-212           6.465E-01      9.047E-02      1.018E-01      4.511E-02
Pb-214           7.179E-01      1.100E-01      1.150E-01      4.437E-02
Ra-226           1.467E+00      7.608E-01      7.654E-01      4.933E-01
Th-234    #AB    6.907E-01      1.704E+00      1.705E+00      1.370E+00
Tl-208           2.573E-01      4.977E-02      5.242E-02      2.036E-02
U-235     #AB    7.244E-02      4.281E-02      4.304E-02      1.728E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.562E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_006.An1               

Sample description                                             
244032-008, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_006.An1

Acquisition information
Start time:                 4/25/2013 14:32:21
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0233E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0233E+02) = 

8.9396E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1344

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.95       14. 123.33   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.907E-01 Th234 
77.13      149.  16.63   0.59  2.932E-02
87.18       50.  33.94   0.83  3.601E-02
90.06       62.  26.88   0.83  3.764E-02
92.90       59.  32.13   0.84  3.937E-02    93.35   5.760  8.548E-01 U235  

93.35   4.100  1.201E+00 Ac228 
92.59   4.343  1.145E+00 Th234 
93.35   5.760  8.548E-01 U235  

93.05       68.  28.40   0.85  3.937E-02    93.35   5.760  9.885E-01 U235  
93.35   4.100  1.389E+00 Ac228 

121.85       22.  74.38   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
144.07        9. 205.15   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.183E-02 U235  
186.03       76.  25.93   1.19  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.467E+00 Ra226 
185.72  57.000  9.141E-02 U235  

186.04       64.  29.55   0.93  4.855E-02   185.72  57.000  7.639E-02 U235  
186.21   3.555  1.226E+00 Ra226 

234.33       13.  76.56   0.53  4.390E-02
238.70      394.   6.03   0.98  4.347E-02   238.63  43.600  6.805E-01 Pb212 
241.76       80.  19.96   0.98  4.317E-02   242.00   7.268  8.462E-01 Pb214 
277.73       29.  37.25   0.95  3.983E-02   277.37   6.600  3.680E-01 Tl208 
295.25      155.  11.29   0.90  3.829E-02   295.22  18.414  7.132E-01 Pb214 
299.87       50.  22.87   0.78  3.791E-02   300.09   3.180  1.325E+00 Pb212 
338.23       76.  19.57   0.99  3.501E-02   338.32  11.400  6.273E-01 Ac228 
344.65        6. 161.04   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.87      267.   7.53   0.94  3.408E-02   351.93  35.600  7.161E-01 Pb214 
569.72        9.  81.89   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.18      162.   9.42   1.23  2.394E-02   583.19  85.000  2.573E-01 Tl208 
609.33      215.   8.66   1.53  2.322E-02   609.31  45.490  6.495E-01 Bi214 
727.23       29.  28.94   1.42  2.051E-02   727.33   6.650  6.972E-01 Bi212 
778.61        4. 181.15   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 
860.86       29.  26.40   0.36  1.823E-02   860.53  12.400  4.278E-01 Tl208 
874.40        2. 403.31   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
883.37        4. 138.67   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.36      116.  11.29   1.03  1.750E-02   911.20  26.200  8.412E-01 Ac228 
945.68        4. 155.22   1.59  1.704E-02   946.00  13.500    PBC<MDA Pa234 
964.83       12.  80.11   1.61  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.96       73.  13.95   0.37  1.675E-02   968.96  15.900  9.050E-01 Ac228 
995.47        3. 218.27   1.63  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1120.02       25.  33.91   1.72  1.507E-02  1120.29  14.910  3.670E-01 Bi214 
1407.91        2. 389.59   1.91  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.96      385.   5.23   1.54  1.229E-02  1460.82  10.550  9.455E+00 K40   
1620.30        3. 141.40   2.04  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.36       47.  15.36   0.32  1.048E-02  1764.49  15.310  9.766E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.67    77.13       186.       149. 5.082E+03   33.26   0.589  -      s 
348.78    87.16       115.        61. 1.689E+03   58.31   0.695  -        
360.28    90.04       121.        67. 1.793E+03   52.06   1.017  -      sM
937.13   234.33        47.        13. 3.007E+02  153.11   0.528  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.07    59.71       137.        -6.    -0.002   553.58   0.803s
Th-234    252.02    62.95       140.        14.     0.005   246.65   0.806s
U-235     373.53    93.35       148.        59.     0.022    64.26   0.837D
Ac-228    373.53    93.35       131.        68.     0.025    56.80   0.847D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    487.47   121.85       119.        22.     0.008   148.76   0.866s
Pa-234    525.21   131.29       161.       -21.    -0.008   172.70   0.875s
U-235     576.30   144.07       152.         9.     0.003   410.31   0.887s
U-235     648.24   162.07       111.        -2.    -0.001  1657.10   0.907s
U-235     744.08   186.04       146.        64.     0.024    59.11   0.929s
Ra-226    744.03   186.03       122.        76.     0.028    51.87   1.185s
Pb-212    954.57   238.69       123.       370.     0.137    13.83   0.949 
Pb-214    966.80   241.75        91.        70.     0.026    47.75   0.796 
Tl-208   1110.67   277.73        41.        29.     0.011    74.50   0.947 
Pb-214   1180.72   295.25        57.       152.     0.056    22.58   0.897 
Pb-212   1199.18   299.87        32.        48.     0.018    45.73   0.779s
Ac-228   1352.54   338.23        49.        76.     0.028    39.14   0.992 
Eu-152   1378.22   344.65        37.         6.     0.002   322.08   1.081s
Pb-214   1407.10   351.87        49.       262.     0.097    15.05   0.944 
Pa-234   2278.30   569.72        22.         9.     0.003   163.78   1.285s
Tl-208   2332.10   583.18        29.       158.     0.059    18.85   1.230 
Bi-214   2436.69   609.33        44.       207.     0.077    17.33   1.534 
Cs-137   2651.93   663.14        37.        -3.    -0.001   642.77   1.364s
Eu-154   2894.64   723.82        57.        -9.    -0.003   242.14   1.416s
Bi-212   2908.29   727.23        28.        29.     0.011    57.89   1.419s
Eu-152   3113.81   778.61        25.         4.     0.002   362.30   1.461s
Tl-208   3442.84   860.86        11.        29.     0.011    52.81   0.363s
Eu-154   3497.04   874.40        21.         2.     0.001   806.63   1.536s
Pa-234   3532.93   883.37        14.         4.     0.002   277.34   1.544s
Ac-228   3644.90   911.36        14.       116.     0.043    22.58   1.034s
Pa-234   3782.22   945.68        14.         4.     0.001   310.44   1.593s
Eu-152   3858.83   964.83        40.        12.     0.004   160.22   1.606s
Ac-228   3875.34   968.96         9.        73.     0.027    27.90   0.368s
Eu-154   3981.44   995.47        19.         3.     0.001   436.54   1.630s
Eu-154   4020.72  1005.29        22.        -5.    -0.002   300.39   1.637s
Bi-214   4479.79  1120.02        23.        25.     0.009    67.83   1.721s
Eu-154   5097.99  1274.49        21.        -2.    -0.001   799.54   1.827s
Co-60    5324.79  1331.15        18.        -4.    -0.001   324.39   1.865s
Eu-152   5632.01  1407.91        18.         2.     0.001   779.19   1.913s
K-40     5844.37  1460.96        21.       370.     0.137    10.47   1.539 
Bi-212   6482.27  1620.30         9.         3.     0.001   282.80   2.040s
Bi-214   7059.11  1764.36         7.        47.     0.018    30.72   0.318s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

133 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 15:17:34
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6531E-01                                      5.12E+12             
911.20 8.412E-01  (  6.406E-02 1.13E+01 2.62E+01 G  
968.96 9.050E-01  (  8.786E-02 1.40E+01 1.59E+01 G  
338.32 6.273E-01 -   1.359E-01 1.96E+01 1.14E+01 G  

Energy duplication    
93.35 1.389E+00 +   5.476E-01 2.84E+01 4.10E+00 XA 

Am-241   I  -3.8983E-02                                      1.58E+05             
59.54-3.898E-02 ?(  1.758E-01 2.77E+02 3.59E+01 G  

Bi-212   N   6.8251E-01                                      5.12E+12             
727.33 6.972E-01 ?(P 3.002E-01 2.89E+01 6.65E+00 G  
785.37-6.108E-02 % P 1.999E+00 4.10E+03 1.11E+00 G  

1620.74 6.178E-01 ?(  1.321E+00 1.41E+02 1.51E+00 G  

Bi-214   N   6.4955E-01                                      5.84E+05             
609.31 6.495E-01  (P 4.834E-02 8.66E+00 4.55E+01 G  

1120.29 3.670E-01 -   1.655E-01 3.39E+01 1.49E+01 G  
1764.49 9.766E-01 + P 1.242E-01 1.54E+01 1.53E+01 G  

Co-60    T  -9.8657E-03                                      1.93E+03             
1332.49-9.866E-03 ?(  2.503E-02 1.62E+02 1.00E+02 G  
1173.23-1.522E-04 %   2.112E-02 8.43E+03 9.98E+01 G  

Cs-137   I  -4.8657E-03                                      1.10E+04             
661.66-4.866E-03 ?(  2.530E-02 3.21E+02 8.50E+01 G  

Eu-152   I   5.3400E-02                                      4.94E+03             
344.28 2.017E-02 ?(  5.164E-02 1.61E+02 2.66E+01 G  
121.78 5.257E-02 ?(  6.169E-02 7.44E+01 2.84E+01 G  
778.90 5.331E-02 ?(  1.530E-01 1.81E+02 1.30E+01 G  
964.08 1.645E-01 ?(  2.026E-01 8.01E+01 1.45E+01 G  

1112.08-3.813E-03 %   1.723E-01 2.75E+03 1.34E+01 G  
1408.01 1.969E-02 &(  1.237E-01 3.90E+02 2.09E+01 G  

Eu-154   I   3.9405E-02                                      3.14E+03             
873.18 2.487E-02 &(  1.621E-01 4.03E+02 1.22E+01 G  
123.07 0.000E+00 &   4.635E-02 1.00E+03 4.04E+01 G  

1274.43-1.171E-02 +   7.568E-02 4.00E+02 3.49E+01 G  
723.30-7.424E-02 +   1.425E-01 1.21E+02 2.00E+01 G  

1004.72-5.366E-02 +   1.263E-01 1.50E+02 1.79E+01 G  
996.25 5.625E-02 ?(  1.948E-01 2.18E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4547E+00                                      4.57E+11             
1460.82 9.455E+00  (P 2.711E-01 5.23E+00 1.06E+01 G  

Pa-234   N   2.4433E-02                                      1.63E+12             
131.30-7.870E-02 ?(  1.084E-01 8.63E+01 1.82E+01 G  
569.50 1.293E-01 &(  1.590E-01 8.19E+01 9.30E+00 G  
946.00 5.204E-02 &(  1.252E-01 1.55E+02 1.35E+01 G  
880.52 5.740E-03 %   1.921E-01 2.04E+03 1.05E+01 G  
883.24 7.899E-02 ?(  1.688E-01 1.39E+02 9.70E+00 G  

Pb-212   N   6.4648E-01                                      5.12E+12             
238.63 6.465E-01  (P 4.511E-02 6.92E+00 4.36E+01 G  
300.09 1.325E+00 + P 3.610E-01 2.29E+01 3.18E+00 G  

Pb-214   N   7.1794E-01                                      5.84E+05             
351.93 7.161E-01  (P 4.437E-02 7.53E+00 3.56E+01 G  
295.22 7.132E-01  (P 8.268E-02 1.13E+01 1.84E+01 G  
242.00 7.391E-01  (  2.347E-01 2.39E+01 7.27E+00 G  

Ra-226   N   1.4669E+00                                      5.84E+05             
186.21 1.467E+00  (  4.933E-01 2.59E+01 3.56E+00 G  

Th-234   N   6.9074E-01                                      1.63E+12             
63.30 6.907E-01  (  1.370E+00 1.23E+02 3.75E+00 G  
92.59 3.982E-02 %   7.133E-01 1.09E+03 4.34E+00 G  

Tl-208   N   2.5728E-01                                      5.12E+12             
583.19 2.573E-01  (P 2.036E-02 9.42E+00 8.50E+01 G  
277.37 3.680E-01 + P 1.874E-01 3.72E+01 6.60E+00 G  
860.53 4.278E-01 +   1.122E-01 2.64E+01 1.24E+01 G  

U-235    N   7.2437E-02                                      2.57E+11             
143.77 5.183E-02 ?(  1.728E-01 2.05E+02 1.09E+01 G  
205.32 0.000E+00 &   3.808E-01 1.00E+03 5.02E+00 G  
163.36-2.351E-02 +   3.196E-01 8.29E+02 5.08E+00 G  
185.72 7.639E-02  (  3.370E-02 2.96E+01 5.70E+01 G  

Energy duplication    
93.35 8.548E-01     4.134E-01 3.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.71       137.        -6.    -0.002   553.58  -3.898E-02   
Th-234      62.95       140.        14.     0.005   246.65   6.907E-01   
U-235       93.35       148.        59.     0.022    64.26   8.548E-01   
Eu-152     121.85       119.        22.     0.008   148.76   5.257E-02   
Pa-234     131.29       161.       -21.    -0.008   172.70  -7.870E-02   
U-235      144.07       152.         9.     0.003   410.31   5.183E-02   
U-235      162.07       111.        -2.    -0.001  1657.10  -2.351E-02   
U-235      186.04       146.        64.     0.024    59.11   7.639E-02   
Eu-152     344.65        37.         6.     0.002   322.08   2.017E-02   
Pa-234     569.72        22.         9.     0.003   163.78   1.293E-01   
Cs-137     663.14        37.        -3.    -0.001   642.77  -4.866E-03   
Eu-154     723.82        57.        -9.    -0.003   242.14  -7.424E-02   
Eu-152     778.61        25.         4.     0.002   362.30   5.331E-02   
Eu-154     874.40        21.         2.     0.001   806.63   2.487E-02   
Pa-234     883.37        14.         4.     0.002   277.34   7.899E-02   
Pa-234     945.68        14.         4.     0.001   310.44   5.204E-02   
Eu-152     964.83        40.        12.     0.004   160.22   1.645E-01   
Eu-154     995.47        19.         3.     0.001   436.54   5.625E-02   
Eu-154    1005.29        22.        -5.    -0.002   300.39  -5.366E-02   
Eu-154    1274.49        21.        -2.    -0.001   799.54  -1.171E-02   
Co-60     1331.15        18.        -4.    -0.001   324.39  -9.866E-03   
Eu-152    1407.91        18.         2.     0.001   779.19   1.969E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6531E-01    8.6531E-01   1.5531E-01    1.6745E-01  6.406E-02
Am-241 #A   -3.8974E-02   -3.8983E-02   2.1580E-01    2.1582E-01  1.758E-01
Bi-212 #     6.8251E-01    6.8251E-01   4.3145E-01    4.3287E-01  3.002E-01
Bi-214       6.4951E-01    6.4955E-01   1.1656E-01    1.2016E-01  4.834E-02
Co-60  #A   -9.6823E-03   -9.8657E-03   3.2003E-02    3.2006E-02  2.503E-02
Cs-137 #A   -4.8497E-03   -4.8657E-03   3.1275E-02    3.1276E-02  2.530E-02
Eu-152 #C    5.3011E-02    5.3400E-02   7.9440E-02    7.9482E-02  5.164E-02
Eu-154 #A    3.8954E-02    3.9405E-02   1.7202E-01    1.7203E-01  1.621E-01
K-40         9.4547E+00    9.4547E+00   1.0299E+00    1.1339E+00  2.711E-01
Pa-234 #A    2.4433E-02    2.4433E-02   2.9290E-02    2.9913E-02  1.084E-01
Pb-212       6.4648E-01    6.4648E-01   9.0473E-02    1.0185E-01  4.511E-02
Pb-214       7.1790E-01    7.1794E-01   1.0996E-01    1.1498E-01  4.437E-02
Ra-226       1.4668E+00    1.4669E+00   7.6085E-01    7.6545E-01  4.933E-01
Th-234 #A    6.9074E-01    6.9074E-01   1.7038E+00    1.7050E+00  1.370E+00
Tl-208       2.5728E-01    2.5728E-01   4.9765E-02    5.2417E-02  2.036E-02
U-235  #A    7.2437E-02    7.2437E-02   4.2814E-02    4.3039E-02  1.728E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.474E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4740655E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-11                Received:        03/04/13                      
Lab ID:          244032-009                    Prepared:        03/20/13 09:14                
Matrix:          Soil                          Analyzed:        04/25/13 15:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   354.09 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 11:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0308 U         0.190          0.155             0.9    
Bismuth-212                          1.72             0.584          0.261                    
Bismuth-214                          0.656            0.0950         0.0342                   
Cesium-137                           0.000169 U       0.0246         0.0203            0.07   
Cobalt-60                            0.00101 U        0.0120         0.0187            0.03   
Europium-152                         0.000354 U       0.00421        0.0765            0.1    
Europium-154                         0.0433 U         0.0465         0.157             0.2    
Lead-212                             1.12             0.0914         0.0339                   
Lead-214                             0.819            0.104          0.0475                   
Potassium-40                         8.74             0.954          0.291                    
Protactinium-234                     0.0183 U         0.0664         0.0969                   
Radium-226 (By Bismuth-214)          0.656            0.0950         0.0342            0.2    
Thallium-208                         0.317            0.0515         0.0190                   
Thorium-232 (By Actinium-228)        1.05             0.147          0.0638            0.9    
Thorium-234                         -0.455 U          1.72           1.40                     
Uranium-235                          0.0890 U         0.0409         0.167             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-009                   Client ID : 12-PE-E0795-11        

Seqnum : 1513166048008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130425_008                                Batch         : 196422                       Time      : 25-APR-2013 15:30     

Cal    : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14     Caldate       : 25-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 354.09 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0308            0.155       0.9       .19021           .19022           0.0014      u        

Bismuth-212                         1.72              0.261                 .58435           .59094           -0.024      u        

Bismuth-214                         0.656             0.0342                .095012          .099579          0.0058      u        

Cesium-137                          0.000169          0.0203      0.07      .024602          .024602          0.0058      u        

Cobalt-60                           0.00101           0.0187      0.03      .01202           .012021          0.0033      u        

Europium-152                        0.000354          0.0765      0.1       .0042089         .0042089         0.0056      u        

Europium-154                        0.0433            0.157       0.2       .046497          .046551          -0.014      u        

Lead-212                            1.12              0.0339                .091382          .12998           0.0074      u        

Lead-214                            0.819             0.0475                .10396           .11351           0.00062     u        

Potassium-40                        8.74              0.291                 .95368           1.0499           -0.17       u        

Protactinium-234                    0.0183            0.0969                .066418          .066575          0.0088      u        

Radium-226 (By Bismuth-214)         0.656             0.0342      0.2       .095012          .099579          0.0058      u        

Thallium-208                        0.317             0.0190                .051468          .055389          0.012       u        

Thorium-232 (By Actinium-228)       1.05              0.0638      0.9       .14721           .16562           0.036       u        

Thorium-234                         -0.455            1.40                  1.7193           1.7199           -0.026      u        

Uranium-235                         0.0890            0.167       0.18      .040872          .041271          0.012       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-11          
Sample Description: 244032-009, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 11:06            Live Time: 2700   sec

Acquisition Time: 4/25/2013 15:30:30        Real Time: 2703   sec
Analysis Time: 4/25/2013 16:15           Dead Time: 0.11   %

Analysis Quantity: 3.541E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.047E+00      1.472E-01      1.656E-01      6.383E-02
Am-241    #AB    3.077E-02      1.902E-01      1.902E-01      1.553E-01
Bi-212           1.718E+00      5.844E-01      5.909E-01      2.611E-01
Bi-214           6.556E-01      9.501E-02      9.958E-02      3.417E-02
Co-60     #AB    1.006E-03      1.202E-02      1.202E-02      1.872E-02
Cs-137    #AB    1.688E-04      2.460E-02      2.460E-02      2.025E-02
Eu-152    #AB    3.541E-04      4.209E-03      4.209E-03      7.647E-02
Eu-154    #AB    4.325E-02      4.650E-02      4.655E-02      1.574E-01
K-40             8.737E+00      9.537E-01      1.050E+00      2.912E-01
Pa-234    #AB    1.834E-02      6.642E-02      6.657E-02      9.693E-02
Pb-212           1.118E+00      9.138E-02      1.300E-01      3.386E-02
Pb-214           8.188E-01      1.040E-01      1.135E-01      4.746E-02
Ra-226           1.579E+00      7.287E-01      7.366E-01      4.720E-01
Th-234    #AB   -4.549E-01      1.719E+00      1.720E+00      1.399E+00
Tl-208           3.171E-01      5.147E-02      5.539E-02      1.897E-02
U-235     #AB    8.902E-02      4.087E-02      4.127E-02      1.670E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.617E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

Sample description                                             
244032-009, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425_008.An1

Acquisition information
Start time:                 4/25/2013 15:30:30
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5409E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5409E+02) = 

7.6328E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 11:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1385

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44        6. 309.06   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.68      124.  18.62   0.87  2.826E-02
77.23      248.   9.50   0.87  3.017E-02
93.15      100.  22.94   0.77  3.980E-02    93.35   4.100  1.737E+00 Ac228 

93.35   5.760  1.236E+00 U235  
92.59   4.343  1.655E+00 Th234 
93.35   5.760  1.236E+00 U235  

123.09       35.  53.75   0.92  4.864E-02   123.07  40.400  5.101E-02 Eu154 
123.59        3. 717.74   0.92  4.845E-02
143.29       14. 147.13   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.007E-02 U235  
186.00       96.  23.08   1.64  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.579E+00 Ra226 
185.72  57.000  9.839E-02 U235  

186.09       90.  22.96   0.97  4.819E-02   185.72  57.000  9.265E-02 U235  
186.21   3.555  1.487E+00 Ra226 

236.27       40.  35.80   1.02  4.341E-02
238.60      750.   4.06   1.02  4.318E-02   238.63  43.600  1.118E+00 Pb212 
241.67      109.  20.89   1.24  4.285E-02   242.00   7.268  9.879E-01 Pb214 
277.30       27.  56.96   1.06  3.962E-02   277.37   6.600  2.881E-01 Tl208 
295.15      197.  10.56   1.36  3.814E-02   295.22  18.414  7.745E-01 Pb214 
300.01       36.  40.22   1.08  3.774E-02   300.09   3.180  8.516E-01 Pb212 
328.00       60.  27.08   0.44  3.565E-02
338.16      130.  12.25   1.21  3.495E-02   338.32  11.400  9.242E-01 Ac228 
351.83      367.   6.51   1.14  3.404E-02   351.93  35.600  8.417E-01 Pb214 
583.30      232.   8.12   1.36  2.416E-02   583.19  85.000  3.193E-01 Tl208 
609.33      255.   7.02   1.47  2.345E-02   609.31  45.490  6.556E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.05       84.  17.00   0.73  2.079E-02   727.33   6.650  1.718E+00 Bi212 
860.32       11.  73.71   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
875.10        1. 552.80   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.29      186.   8.94   1.97  1.779E-02   911.20  26.200  1.126E+00 Ac228 
946.66        4. 181.12   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  4.761E-02 Pa234 
969.15       96.  14.65   0.98  1.703E-02   968.96  15.900  1.006E+00 Ac228 

1120.72       70.  15.36   0.96  1.535E-02  1120.29  14.910  8.596E-01 Bi214 
1172.33        1. 654.73   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.86      409.   5.21   2.07  1.254E-02  1460.82  10.550  8.737E+00 K40   
1764.30       59.  12.50   0.36  1.069E-02  1764.49  15.310  1.025E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.09    74.68       246.        99. 3.514E+03   51.92   0.963  -        
308.26    77.22       212.       213. 7.064E+03   24.84   0.675  -        
943.79   236.26        81.        41. 9.469E+02   69.31   1.021 TH-227   D

1310.69   328.00        68.        60. 1.683E+03   54.16   0.442 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.21    59.44       166.         6.     0.002   618.13   0.857s
Th-234    252.32    63.22       221.       -11.    -0.004   378.00   0.861s
Th-234    369.67    92.59       369.        -6.    -0.002   866.28   0.888 
Ac-228    372.72    93.35       172.       100.     0.037    45.89   0.768D
U-235     372.72    93.35       220.        84.     0.031    54.49   0.889D
Eu-152    493.56   123.59       167.         3.     0.001  1435.48   0.916s
Eu-154    491.56   123.09       160.        35.     0.013   107.50   0.917s
U-235     572.30   143.29       193.        14.     0.005   294.27   0.936s
U-235     646.98   161.97       152.       -23.    -0.009   156.81   0.954s
U-235     743.40   186.09       169.        90.     0.033    45.91   0.975s
Ra-226    743.02   186.00       150.        96.     0.035    46.15   1.641s
U-235     818.33   204.84       173.       -10.    -0.004   383.52   0.993s
Pb-212    953.42   238.63        94.       744.     0.276     8.11   1.023D
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.57   241.67       167.       109.     0.040    41.78   1.244s
Tl-208   1107.98   277.30       102.        27.     0.010   113.92   1.058 
Pb-214   1179.35   295.15        90.       192.     0.071    21.11   1.362s
Pb-212   1198.80   300.01        97.        36.     0.013    80.44   1.078 
Ac-228   1351.33   338.16        52.       130.     0.048    24.51   1.205 
Eu-152   1375.79   344.28       112.        -2.    -0.001  1895.35   1.117s
Pb-214   1405.99   351.83        76.       361.     0.134    13.03   1.135 
Tl-208   2331.65   583.30        35.       232.     0.086    16.23   1.359 
Bi-214   2435.77   609.33        31.       247.     0.092    14.05   1.474s
Eu-154   2895.97   724.37        73.       -14.    -0.005   179.94   1.434s
Bi-212   2906.70   727.05        30.        84.     0.031    34.01   0.730s
Bi-212   3133.25   783.68        36.        -3.    -0.001   526.10   1.483s
Tl-208   3439.93   860.32        28.        11.     0.004   147.43   1.541s
Eu-154   3499.08   875.10        28.         1.     0.001  1105.61   1.550s
Ac-228   3643.91   911.29        20.       186.     0.069    17.88   1.972s
Pa-234   3785.46   946.66        23.         4.     0.001   362.25   1.605s
Eu-152   3860.41   965.39       114.        -2.    -0.001  1397.01   1.618s
Ac-228   3875.47   969.15        29.        96.     0.036    29.29   0.978s
Eu-154   3986.47   996.89        38.        -3.    -0.001   534.59   1.641s
Eu-154   4011.75  1003.20        32.        -5.    -0.002   318.92   1.648s
Eu-152   4450.20  1112.74        34.        -2.    -0.001   769.78   1.724s
Bi-214   4482.17  1120.72        17.        70.     0.026    30.71   0.961s
Co-60    4688.78  1172.33        22.         1.     0.000  1309.47   1.767s
Eu-152   5627.49  1406.75        21.        -2.    -0.001   596.46   1.921s
K-40     5844.23  1460.86        34.       409.     0.151    10.42   2.074 
Bi-214   7059.97  1764.30         5.        59.     0.022    25.00   0.364s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0472E+00                                      5.12E+12             
911.20 1.126E+00  (  6.383E-02 8.94E+00 2.62E+01 G  
968.96 1.006E+00  (  1.300E-01 1.46E+01 1.59E+01 G  
338.32 9.242E-01  (  1.190E-01 1.23E+01 1.14E+01 G  

Energy duplication    
93.35 1.737E+00 +   5.288E-01 2.29E+01 4.10E+00 XA 

Am-241   I   3.0772E-02                                      1.58E+05             
59.54 3.077E-02 ?(  1.553E-01 3.09E+02 3.59E+01 G  

Bi-212   N   1.7183E+00                                      5.12E+12             
727.33 1.718E+00  (  2.611E-01 1.70E+01 6.65E+00 G  
785.37-4.277E-01 -   1.813E+00 2.63E+02 1.11E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   3.790E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.5560E-01                                      5.84E+05             
609.31 6.556E-01  (P 3.417E-02 7.02E+00 4.55E+01 G  

1120.29 8.596E-01 + P 1.200E-01 1.54E+01 1.49E+01 G  
1764.49 1.025E+00 + P 8.653E-02 1.25E+01 1.53E+01 G  

Co-60    T   1.0057E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  1.872E-02 1.00E+03 1.00E+02 G  
1173.23 2.013E-03 &(  2.147E-02 6.55E+02 9.98E+01 G  

Cs-137   I   1.6875E-04                                      1.10E+04             
661.66 1.688E-04 %(  2.025E-02 7.29E+03 8.50E+01 G  

Eu-152   I   3.5405E-04                                      4.94E+03             
344.28-4.915E-03 ?(  7.647E-02 9.48E+02 2.66E+01 G  
121.78 5.286E-03 ?(  6.227E-02 7.18E+02 2.84E+01 G  
778.90-1.727E-05 %   1.302E-01 4.58E+05 1.30E+01 G  
964.08-2.499E-02 +   2.862E-01 6.99E+02 1.45E+01 G  

1112.08-3.008E-02 +   1.878E-01 3.85E+02 1.34E+01 G  
1408.01-2.337E-02 +   1.119E-01 2.98E+02 2.09E+01 G  

Eu-154   I   4.3253E-02                                      3.14E+03             
873.18 1.750E-02 ?(  1.574E-01 5.53E+02 1.22E+01 G  
123.07 5.101E-02  (  4.289E-02 5.37E+01 4.04E+01 G  

1274.43 0.000E+00 -   9.727E-02 1.00E+03 3.49E+01 G  
723.30-9.640E-02 +   1.365E-01 9.00E+01 2.00E+01 G  

1004.72-5.059E-02 +   1.278E-01 1.59E+02 1.79E+01 G  
996.25-5.453E-02 +   2.351E-01 2.67E+02 1.05E+01 G  

K-40     N   8.7372E+00                                      4.57E+11             
1460.82 8.737E+00  (P 2.912E-01 5.21E+00 1.06E+01 G  

Pa-234   N   1.8335E-02                                      1.63E+12             
131.30-3.380E-03 %(  9.693E-02 1.74E+03 1.82E+01 G  
569.50-1.036E-03 %   2.018E-01 1.18E+04 9.30E+00 G  
946.00 4.761E-02 ?(  1.365E-01 1.81E+02 1.35E+01 G  
880.52-6.576E-03 &   1.787E-01 1.66E+03 1.05E+01 G  
883.24 1.086E-03 %   1.845E-01 1.03E+04 9.70E+00 G  

Pb-212   N   1.1178E+00                                      5.12E+12             
238.63 1.118E+00  (P 3.386E-02 4.06E+00 4.36E+01 G  
300.09 8.516E-01 - P 5.392E-01 4.02E+01 3.18E+00 G  

Pb-214   N   8.1882E-01                                      5.84E+05             
351.93 8.417E-01  (P 4.746E-02 6.51E+00 3.56E+01 G  
295.22 7.745E-01  (P 8.882E-02 1.06E+01 1.84E+01 G  
242.00 9.879E-01 + P 2.734E-01 2.09E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.5790E+00                                      5.84E+05             
186.21 1.579E+00  (  4.720E-01 2.31E+01 3.56E+00 G  

Th-234   N  -4.5485E-01                                      1.63E+12             
63.30-4.548E-01 ?(  1.399E+00 1.89E+02 3.75E+00 G  
92.59-1.037E-01 &   7.371E-01 4.33E+02 4.34E+00 G  

Tl-208   N   3.1709E-01                                      5.12E+12             
583.19 3.193E-01  (  1.897E-02 8.12E+00 8.50E+01 G  
277.37 2.881E-01 ?(  2.542E-01 5.70E+01 6.60E+00 G  
860.53 1.375E-01 -   1.526E-01 7.37E+01 1.24E+01 G  

U-235    N   8.9019E-02                                      2.57E+11             
143.77 7.007E-02  (  1.670E-01 1.47E+02 1.09E+01 G  
205.32-1.193E-01 +   3.716E-01 1.92E+02 5.02E+00 G  
163.36-2.581E-01 +   3.214E-01 7.84E+01 5.08E+00 G  
185.72 9.265E-02  (  3.113E-02 2.30E+01 5.70E+01 G  

Energy duplication    
93.35 1.033E+00     4.247E-01 2.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       166.         6.     0.002   618.13   3.077E-02   
Th-234      63.22       221.       -11.    -0.004   378.00  -4.548E-01   
Th-234      92.59       369.        -6.    -0.002   866.28  -1.037E-01   
U-235       93.35       220.        84.     0.031    54.49   1.033E+00   
Eu-152     123.59       167.         3.     0.001  1435.48   5.286E-03   
Eu-154     123.09       160.        35.     0.013   107.50   5.101E-02   
U-235      143.29       193.        14.     0.005   294.27   7.007E-02   
U-235      161.97       152.       -23.    -0.009   156.81  -2.581E-01   
U-235      186.09       169.        90.     0.033    45.91   9.265E-02   
U-235      204.84       173.       -10.    -0.004   383.52  -1.193E-01   
Eu-152     344.28       112.        -2.    -0.001  1895.35  -4.915E-03   
Eu-154     724.37        73.       -14.    -0.005   179.94  -9.640E-02   
Eu-154     875.10        28.         1.     0.001  1105.61   1.750E-02   
Pa-234     946.66        23.         4.     0.001   362.25   4.761E-02   
Eu-152     965.39       114.        -2.    -0.001  1397.01  -2.499E-02   
Eu-154     996.89        38.        -3.    -0.001   534.59  -5.453E-02   
Eu-154    1003.20        32.        -5.    -0.002   318.92  -5.059E-02   
Eu-152    1112.74        34.        -2.    -0.001   769.78  -3.008E-02   
Co-60     1172.33        22.         1.     0.000  1309.47   2.013E-03   
Eu-152    1406.75        21.        -2.    -0.001   596.46  -2.337E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0472E+00    1.0472E+00   1.4721E-01    1.6562E-01  6.383E-02
Am-241 #A    3.0765E-02    3.0772E-02   1.9021E-01    1.9022E-01  1.553E-01
Bi-212       1.7183E+00    1.7183E+00   5.8435E-01    5.9094E-01  2.611E-01
Bi-214       6.5556E-01    6.5560E-01   9.5012E-02    9.9579E-02  3.417E-02
Co-60  #A    9.8695E-04    1.0057E-03   1.2020E-02    1.2021E-02  1.872E-02
Cs-137 #A    1.6820E-04    1.6875E-04   2.4602E-02    2.4602E-02  2.025E-02
Eu-152 #A    3.5146E-04    3.5405E-04   4.2089E-03    4.2089E-03  7.647E-02
Eu-154 #A    4.2758E-02    4.3253E-02   4.6497E-02    4.6551E-02  1.574E-01
K-40         8.7372E+00    8.7372E+00   9.5368E-01    1.0499E+00  2.912E-01
Pa-234 #A    1.8335E-02    1.8335E-02   6.6418E-02    6.6575E-02  9.693E-02
Pb-212       1.1178E+00    1.1178E+00   9.1382E-02    1.2998E-01  3.386E-02
Pb-214       8.1877E-01    8.1882E-01   1.0396E-01    1.1351E-01  4.746E-02
Ra-226       1.5789E+00    1.5790E+00   7.2874E-01    7.3656E-01  4.720E-01
Th-234 #A   -4.5485E-01   -4.5485E-01   1.7193E+00    1.7199E+00  1.399E+00
Tl-208       3.1709E-01    3.1709E-01   5.1468E-02    5.5389E-02  1.897E-02
U-235  #A    8.9019E-02    8.9019E-02   4.0872E-02    4.1271E-02  1.670E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:15:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_008.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  241.8 to  2034.7 keV)     1.599E+01  pCi/g         
Total Decayed Activity (  241.8 to  2034.7 keV) 1.5991091E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-12                Received:        03/04/13                      
Lab ID:          244032-010                    Prepared:        03/20/13 09:20                
Matrix:          Soil                          Analyzed:        04/25/13 15:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.14 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:51                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.100 U           0.179         0.142             0.9     
Bismuth-212                          0.672             0.586         0.321                     
Bismuth-214                          0.592             0.108         0.0423                    
Cesium-137                           0.00000400 U      0.0175        0.0144            0.07    
Cobalt-60                            0.0102 U          0.0282        0.0218            0.03    
Europium-152                         0.0401 U          0.0667        0.0542            0.1     
Europium-154                         0.0255 U          0.0553        0.162             0.2     
Lead-212                             0.544             0.0779        0.0387                    
Lead-214                             0.664             0.0967        0.0350                    
Potassium-40                         9.89              0.999         0.237                     
Protactinium-234                    -0.0595 U          0.128         0.103                     
Radium-226 (By Bismuth-214)          0.592             0.108         0.0423            0.2     
Thallium-208                         0.257             0.0476        0.0188                    
Thorium-232 (By Actinium-228)        0.671             0.130         0.0520            0.9     
Thorium-234                          0.522 U           0.710         1.20                      
Uranium-235                          0.113 U           0.149         0.146             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-010                   Client ID : 12-PE-E0795-12        

Seqnum : 1533166064007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_007                                Batch         : 196422                       Time      : 25-APR-2013 15:32     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.14 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.100             0.142       0.9       .17887           .17902           0.0014      u        

Bismuth-212                         0.672             0.321                 .58595           .58696           -0.024      u        

Bismuth-214                         0.592             0.0423                .10822           .11143           0.0058      u        

Cesium-137                          0.00000400        0.0144      0.07      .017464          .017464          0.0058      u        

Cobalt-60                           0.0102            0.0218      0.03      .02818           .028184          0.0033      u        

Europium-152                        0.0401            0.0542      0.1       .066664          .066692          0.0056      u        

Europium-154                        0.0255            0.162       0.2       .055297          .055313          -0.014      u        

Lead-212                            0.544             0.0387                .077905          .087279          0.0074      u        

Lead-214                            0.664             0.0350                .096713          .10157           0.00062     u        

Potassium-40                        9.89              0.237                 .99922           1.1157           -0.17       u        

Protactinium-234                    -0.0595           0.103                 .12802           .12887           0.0088      u        

Radium-226 (By Bismuth-214)         0.592             0.0423      0.2       .10822           .11143           0.0058      u        

Thallium-208                        0.257             0.0188                .047574          .05034           0.012       u        

Thorium-232 (By Actinium-228)       0.671             0.0520      0.9       .13034           .13908           0.036       u        

Thorium-234                         0.522             1.20                  .70953           .71125           -0.026      u        

Uranium-235                         0.113             0.146       0.18      .1494            .14956           0.012       u        

u=use  

Page 1 of 1                                                                                                             1533166064007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-12          
Sample Description: 244032-010, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:51            Live Time: 2700   sec

Acquisition Time: 4/25/2013 15:32:58        Real Time: 2706   sec
Analysis Time: 4/25/2013 16:18           Dead Time: 0.22   %

Analysis Quantity: 3.301E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.708E-01      1.303E-01      1.391E-01      5.202E-02
Am-241    #AB    1.005E-01      1.789E-01      1.790E-01      1.418E-01
Bi-212    #      6.720E-01      5.859E-01      5.870E-01      3.207E-01
Bi-214           5.915E-01      1.082E-01      1.114E-01      4.225E-02
Co-60     #AB    1.022E-02      2.818E-02      2.818E-02      2.177E-02
Cs-137    #AB    4.001E-06      1.746E-02      1.746E-02      1.439E-02
Eu-152    #AB    4.010E-02      6.666E-02      6.669E-02      5.424E-02
Eu-154    #AB    2.553E-02      5.530E-02      5.531E-02      1.617E-01
K-40             9.893E+00      9.992E-01      1.116E+00      2.372E-01
Pa-234    #AB   -5.954E-02      1.280E-01      1.289E-01      1.029E-01
Pb-212           5.439E-01      7.790E-02      8.728E-02      3.873E-02
Pb-214           6.637E-01      9.671E-02      1.016E-01      3.498E-02
Ra-226           7.649E-01      6.337E-01      6.352E-01      4.345E-01
Th-234     AB    5.217E-01      7.095E-01      7.112E-01      1.196E+00
Tl-208           2.572E-01      4.757E-02      5.034E-02      1.881E-02
U-235     #AB    1.130E-01      1.494E-01      1.496E-01      1.463E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.487E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:18:11
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

Sample description                                             
244032-010, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_007.An1

Acquisition information
Start time:                 4/25/2013 15:32:58
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3014E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3014E+02) = 

8.1865E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:18:11
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0815

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.91       17.  89.01   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.49       15. 108.37   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.81      121.  16.36   0.82  2.755E-02
77.01      155.  12.56   0.82  2.922E-02
92.64       21.  82.16   0.84  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.814E-01 U235  
93.22       47.  40.43   0.84  3.937E-02    93.35   4.100  8.828E-01 Ac228 

93.35   5.760  6.284E-01 U235  
93.40       39.  46.12   0.84  3.937E-02    93.35   4.100  7.278E-01 Ac228 

93.35   5.760  5.180E-01 U235  
122.32       10. 164.95   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.548E-02 Eu154 
121.78  28.410  2.202E-02 Eu152 

122.33       14. 108.29   0.87  4.861E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.145E-02 Eu154 

143.82       26.  66.13   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.407E-01 U235  

163.50        6. 248.37   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.481E-02 U235  

186.15       41.  41.50   0.93  4.855E-02   185.72  57.000  4.463E-02 U235  
186.21   3.555  7.163E-01 Ra226 
185.72  57.000  4.463E-02 U235  

186.33       44.  41.43   0.64  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.649E-01 Ra226 

205.29        7. 209.32   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.103E-02 U235  

238.63      344.   7.07   0.96  4.348E-02   238.63  43.600  5.439E-01 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.85       73.  25.35   0.95  4.315E-02   242.00   7.268  7.020E-01 Pb214 
277.28       38.  35.78   0.31  3.983E-02   277.37   6.600  4.419E-01 Tl208 
295.29      158.  10.88   1.12  3.829E-02   295.22  18.414  6.661E-01 Pb214 
300.26       27.  43.73   1.04  3.789E-02   300.09   3.180  6.698E-01 Pb212 
328.03       29.  42.76   0.72  3.574E-02
338.46       82.  22.67   0.87  3.499E-02   338.32  11.400  6.201E-01 Ac228 
351.80      266.   7.16   1.10  3.408E-02   351.93  35.600  6.547E-01 Pb214 
583.16      177.   9.03   1.13  2.394E-02   583.19  85.000  2.572E-01 Tl208 
609.40      202.   8.81   1.10  2.322E-02   609.31  45.490  5.572E-01 Bi214 
727.50       18.  46.07   1.42  2.051E-02   727.33   6.650  4.047E-01 Bi212 

727.33   6.650  4.047E-01 Bi212 
785.79        8.  96.80   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110    PBC<MDA Bi212 
860.65       40.  27.85   0.33  1.823E-02   860.53  12.400  5.393E-01 Tl208 
873.46        3. 223.48   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.24       98.  11.71   1.15  1.750E-02   911.20  26.200  6.454E-01 Ac228 
946.28        1. 504.15   1.59  1.704E-02   946.00  13.500    PBC<MDA Pa234 
964.30       10.  83.13   1.61  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.269E-01 Eu152 
969.30       66.  14.09   0.78  1.675E-02   968.96  15.900  7.491E-01 Ac228 

1006.89        2. 314.50   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1111.44        6. 130.15   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  8.280E-02 Eu152 
1120.39       48.  19.42   0.43  1.507E-02  1120.29  14.910  6.436E-01 Bi214 
1332.68        4. 137.88   1.86  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.93      423.   4.88   2.14  1.229E-02  1460.82  10.550  9.893E+00 K40   
1620.07        9.  58.82   2.04  1.128E-02  1620.74   1.510  1.550E+00 Bi212 

1620.74   1.510  1.550E+00 Bi212 
1764.70       34.  17.29   2.12  1.048E-02  1764.49  15.310  6.427E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.35    74.79       156.        95. 3.441E+03   43.38   0.680  -      s 
308.15    77.00       136.       139. 4.770E+03   30.02   0.890  -        

1311.78   328.03        50.        29. 8.003E+02   85.52   0.721 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.86    58.91       106.        17.     0.006   178.02   0.803 
Th-234    250.16    62.49       127.        15.     0.006   216.75   0.806s
Th-234    370.48    92.59       139.        21.     0.008   164.31   0.836D
Ac-228    373.53    93.35       140.        39.     0.014    92.24   0.837D
U-235     373.53    93.35       157.        47.     0.017    80.85   0.837D
Eu-152    489.33   122.32       129.        10.     0.004   329.89   0.866s
Eu-154    489.38   122.33       104.        14.     0.005   216.58   0.867s
Pa-234    523.62   130.90       173.       -18.    -0.007   215.03   0.875s
U-235     575.30   143.82       130.        26.     0.009   132.26   0.887s
U-235     653.96   163.50       118.         6.     0.002   496.75   0.907s
U-235     744.50   186.15       123.        41.     0.015    82.99   0.929s
Ra-226    745.23   186.33       112.        44.     0.016    82.85   0.641s
U-235     821.02   205.29       105.         7.     0.003   418.65   0.948s
Pb-212    954.35   238.63       108.       340.     0.126    14.14   0.959 
Pb-214    967.22   241.85       102.        73.     0.027    50.71   0.953s
Tl-208   1108.87   277.28        60.        38.     0.014    71.56   0.311s
Pb-214   1180.86   295.29        54.       155.     0.057    21.77   1.118 
Pb-212   1200.75   300.26        62.        27.     0.010    87.45   1.040 
Ac-228   1353.47   338.46        81.        82.     0.030    45.33   0.873 
Eu-152   1376.67   344.26        49.        -3.    -0.001   707.96   1.081s
Pb-214   1406.84   351.80        36.       262.     0.097    14.32   1.098 
Pa-234   2276.52   569.28        36.        -4.    -0.002   428.81   1.285s
Tl-208   2332.05   583.16        29.       173.     0.064    18.06   1.134 
Bi-214   2436.97   609.40        40.       194.     0.072    17.62   1.102s
Eu-154   2890.72   722.84        37.        -5.    -0.002   343.71   1.416s
Bi-212   2909.35   727.50        38.        18.     0.007    92.13   1.419s
Eu-152   3115.36   778.99        27.        -2.    -0.001   885.71   1.461s
Bi-212   3142.53   785.79        28.         8.     0.003   193.60   1.466s
Tl-208   3442.03   860.65        20.        40.     0.015    55.70   0.333s
Eu-154   3493.26   873.46        25.         3.     0.001   446.97   1.536s
Pa-234   3536.26   884.21        14.        -2.    -0.001   446.32   1.544s
Ac-228   3644.43   911.24        11.        98.     0.036    23.42   1.153s
Pa-234   3784.61   946.28        22.         1.     0.000  1008.29   1.593s
Eu-152   3856.72   964.30        30.        10.     0.004   166.25   1.606s
Ac-228   3876.71   969.30         7.        66.     0.024    28.18   0.782s
Eu-154   3983.61   996.02        30.        -4.    -0.001   423.24   1.630s
Eu-154   4027.10  1006.89        19.         2.     0.001   629.00   1.637s
Eu-152   4445.45  1111.44        23.         6.     0.002   260.31   1.715s
Bi-214   4481.28  1120.39         9.        48.     0.018    38.84   0.432s
Co-60    4692.05  1173.06        24.        -1.    -0.001   981.99   1.758s
Eu-154   5097.81  1274.44        20.        -2.    -0.001   682.28   1.827s
Co-60    5330.92  1332.68        16.         4.     0.002   275.75   1.865s
K-40     5844.27  1460.93        19.       423.     0.157     9.75   2.139 
Bi-212   6481.37  1620.07         9.         9.     0.003   117.64   2.040s
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:18:11
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7060.48  1764.70         6.        34.     0.013    34.59   2.118s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7081E-01                                      5.12E+12             
911.20 6.454E-01  (  5.202E-02 1.17E+01 2.62E+01 G  
968.96 7.491E-01  (  7.118E-02 1.41E+01 1.59E+01 G  
338.32 6.201E-01  (  1.597E-01 2.27E+01 1.14E+01 G  

Energy duplication    
93.35 7.278E-01     5.183E-01 4.61E+01 4.10E+00 XA 

Am-241   I   1.0048E-01                                      1.58E+05             
59.54 1.005E-01 &(  1.418E-01 8.90E+01 3.59E+01 G  

Bi-212   N   6.7199E-01                                      5.12E+12             
727.33 4.047E-01 ?(P 3.207E-01 4.61E+01 6.65E+00 G  
785.37 1.078E+00 @(P 1.746E+00 9.68E+01 1.11E+00 G  

1620.74 1.550E+00 &(  1.228E+00 5.88E+01 1.51E+00 G  

Bi-214   N   5.9151E-01                                      5.84E+05             
609.31 5.572E-01 @(P 4.225E-02 8.81E+00 4.55E+01 G  

1120.29 6.436E-01  (  9.587E-02 1.94E+01 1.49E+01 G  
1764.49 6.427E-01 ?(P 1.113E-01 1.73E+01 1.53E+01 G  

Co-60    T   1.0219E-02                                      1.93E+03             
1332.49 1.022E-02 ?(  2.177E-02 1.38E+02 1.00E+02 G  
1173.23-3.031E-03 -   2.416E-02 4.91E+02 9.98E+01 G  

Cs-137   I   4.0009E-06                                      1.10E+04             
661.66 4.001E-06 %(  1.439E-02 2.18E+05 8.50E+01 G  

Eu-152   I   4.0098E-02                                      4.94E+03             
344.28-9.434E-03 &(  5.424E-02 3.54E+02 2.66E+01 G  
121.78 2.202E-02 ?(  5.872E-02 1.65E+02 2.84E+01 G  
778.90-2.037E-02 +   1.464E-01 4.43E+02 1.30E+01 G  
964.08 1.269E-01 ?(  1.608E-01 8.31E+01 1.45E+01 G  

1112.08 8.280E-02 ?(  1.678E-01 1.30E+02 1.34E+01 G  
1408.01-3.813E-03 &   1.058E-01 1.69E+03 2.09E+01 G  

Eu-154   I   2.5532E-02                                      3.14E+03             
873.18 4.533E-02 ?(  1.617E-01 2.23E+02 1.22E+01 G  
123.07 2.145E-02 ?(  3.707E-02 1.08E+02 4.04E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 16:18:11
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-1.211E-02 &   6.651E-02 3.41E+02 3.49E+01 G  
723.30-3.844E-02 +   1.052E-01 1.72E+02 2.00E+01 G  

1004.72 2.127E-02 ?(  1.074E-01 3.15E+02 1.79E+01 G  
996.25-6.688E-02 +   2.261E-01 2.12E+02 1.05E+01 G  

K-40     N   9.8930E+00                                      4.57E+11             
1460.82 9.893E+00  (P 2.372E-01 4.88E+00 1.06E+01 G  

Pa-234   N  -5.9536E-02                                      1.63E+12             
131.30-5.954E-02 ?(  1.029E-01 1.08E+02 1.82E+01 G  
569.50-5.438E-02 +   1.869E-01 2.14E+02 9.30E+00 G  
946.00 1.754E-02 &   1.435E-01 5.04E+02 1.35E+01 G  
880.52 0.000E+00 +   2.273E-01 1.00E+03 1.05E+01 G  
883.24-4.350E-02 &   1.534E-01 2.23E+02 9.70E+00 G  

Pb-212   N   5.4388E-01                                      5.12E+12             
238.63 5.439E-01  (P 3.873E-02 7.07E+00 4.36E+01 G  
300.09 6.698E-01 + P 4.630E-01 4.37E+01 3.18E+00 G  

Pb-214   N   6.6374E-01                                      5.84E+05             
351.93 6.547E-01  (P 3.498E-02 7.16E+00 3.56E+01 G  
295.22 6.661E-01  (P 7.370E-02 1.09E+01 1.84E+01 G  
242.00 7.020E-01  (  2.280E-01 2.54E+01 7.27E+00 G  

Ra-226   N   7.6487E-01                                      5.84E+05             
186.21 7.649E-01  (  4.345E-01 4.14E+01 3.56E+00 G  

Th-234   N   5.2174E-01                                      1.63E+12             
63.30 6.895E-01 ?(  1.196E+00 1.08E+02 3.75E+00 G  
92.59 3.769E-01  (  4.919E-01 8.22E+01 4.34E+00 G  

Tl-208   N   2.5721E-01                                      5.12E+12             
583.19 2.572E-01  (P 1.881E-02 9.03E+00 8.50E+01 G  
277.37 4.419E-01 + P 2.076E-01 3.58E+01 6.60E+00 G  
860.53 5.393E-01 +   1.391E-01 2.78E+01 1.24E+01 G  

U-235    N   1.1296E-01                                      2.57E+11             
143.77 1.407E-01 ?(  1.463E-01 6.61E+01 1.09E+01 G  
205.32 9.103E-02 &(  3.088E-01 2.09E+02 5.02E+00 G  
163.36 7.481E-02 ?(  3.022E-01 2.48E+02 5.08E+00 G  
185.72 4.463E-02 -   2.825E-02 4.15E+01 5.70E+01 G  

Energy duplication    
93.35 6.284E-01     3.903E-01 4.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_007.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.91       106.        17.     0.006   178.02   1.005E-01   
U-235       93.35       157.        47.     0.017    80.85   6.284E-01   
Eu-152     122.32       129.        10.     0.004   329.89   2.202E-02   
Eu-154     122.33       104.        14.     0.005   216.58   2.145E-02   
Pa-234     130.90       173.       -18.    -0.007   215.03  -5.954E-02   
U-235      143.82       130.        26.     0.009   132.26   1.407E-01   
U-235      163.50       118.         6.     0.002   496.75   7.481E-02   
U-235      186.15       123.        41.     0.015    82.99   4.463E-02   
U-235      205.29       105.         7.     0.003   418.65   9.103E-02   
Eu-152     344.26        49.        -3.    -0.001   707.96  -9.434E-03   
Pa-234     569.28        36.        -4.    -0.002   428.81  -5.438E-02   
Eu-154     722.84        37.        -5.    -0.002   343.71  -3.844E-02   
Bi-212     727.50        38.        18.     0.007    92.13   4.047E-01  P
Eu-152     778.99        27.        -2.    -0.001   885.71  -2.037E-02   
Bi-212     785.79        28.         8.     0.003   193.60   1.078E+00  P
Eu-154     873.46        25.         3.     0.001   446.97   4.533E-02   
Pa-234     884.21        14.        -2.    -0.001   446.32  -4.350E-02   
Pa-234     946.28        22.         1.     0.000  1008.29   1.754E-02   
Eu-152     964.30        30.        10.     0.004   166.25   1.269E-01   
Eu-154     996.02        30.        -4.    -0.001   423.24  -6.688E-02   
Eu-154    1006.89        19.         2.     0.001   629.00   2.127E-02   
Eu-152    1111.44        23.         6.     0.002   260.31   8.280E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1173.06        24.        -1.    -0.001   981.99  -3.031E-03   
Eu-154    1274.44        20.        -2.    -0.001   682.28  -1.211E-02   
Co-60     1332.68        16.         4.     0.002   275.75   1.022E-02   
Bi-212    1620.07         9.         9.     0.003   117.64   1.550E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7081E-01    6.7081E-01   1.3034E-01    1.3908E-01  5.202E-02
Am-241 #A    1.0045E-01    1.0048E-01   1.7887E-01    1.7902E-01  1.418E-01
Bi-212 #     6.7199E-01    6.7199E-01   5.8595E-01    5.8696E-01  3.207E-01
Bi-214       5.9147E-01    5.9151E-01   1.0822E-01    1.1143E-01  4.225E-02
Co-60  #A    1.0029E-02    1.0219E-02   2.8180E-02    2.8184E-02  2.177E-02
Cs-137 #A    3.9878E-06    4.0009E-06   1.7464E-02    1.7464E-02  1.439E-02
Eu-152 #A    3.9805E-02    4.0098E-02   6.6664E-02    6.6692E-02  5.424E-02
Eu-154 #A    2.5239E-02    2.5532E-02   5.5297E-02    5.5313E-02  1.617E-01
K-40         9.8930E+00    9.8930E+00   9.9922E-01    1.1157E+00  2.372E-01
Pa-234 #A   -5.9536E-02   -5.9536E-02   1.2802E-01    1.2887E-01  1.029E-01
Pb-212       5.4388E-01    5.4388E-01   7.7905E-02    8.7279E-02  3.873E-02
Pb-214       6.6370E-01    6.6374E-01   9.6713E-02    1.0157E-01  3.498E-02
Ra-226       7.6482E-01    7.6487E-01   6.3373E-01    6.3523E-01  4.345E-01
Th-234  A    5.2174E-01    5.2174E-01   7.0953E-01    7.1125E-01  1.196E+00
Tl-208       2.5721E-01    2.5721E-01   4.7574E-02    5.0340E-02  1.881E-02
U-235  #A    1.1296E-01    1.1296E-01   1.4940E-01    1.4956E-01  1.463E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.3 keV)     1.338E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.3 keV) 1.3384974E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-13                Received:        03/04/13                      
Lab ID:          244032-011                    Prepared:        03/20/13 09:24                
Matrix:          Soil                          Analyzed:        04/25/13 16:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.07 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:48                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        -0.0218 U       0.171          0.139             0.9     
Bismuth-212                           0.625          0.425          0.254                     
Bismuth-214                           0.595          0.0943         0.0304                    
Cesium-137                            0 U            0.0158         0.0222            0.07    
Cobalt-60                             0.0114 U       0.0260         0.0196            0.03    
Europium-152                          0.0276 U       0.0599         0.0568            0.1     
Europium-154                          0.0408 U       0.0631         0.141             0.2     
Lead-212                              0.565          0.0929         0.0488                    
Lead-214                              0.640          0.0882         0.0438                    
Potassium-40                          8.90           0.955          0.261                     
Protactinium-234                     -0.0743 U       0.132          0.106                     
Radium-226 (By Bismuth-214)           0.595          0.0943         0.0304            0.2     
Thallium-208                          0.248          0.0550         0.0224                    
Thorium-232 (By Actinium-228)         0.692          0.130          0.0771            0.9     
Thorium-234                           1.76           1.26           0.933                     
Uranium-235                           0.0616 U       0.0312         0.150             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244032-011                   Client ID : 12-PE-E0795-13        

Seqnum : 1513166048009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130425_009                                Batch         : 196422                       Time      : 25-APR-2013 16:21     

Cal    : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14     Caldate       : 25-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.07 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0218           0.139       0.9       .17071           .17071           0.0014      u        

Bismuth-212                         0.625             0.254                 .4247            .42591           -0.024      u        

Bismuth-214                         0.595             0.0304                .094291          .098093          0.0058      u        

Cesium-137                          0                 0.0222      0.07      .015794          .015794          0.0058      u        

Cobalt-60                           0.0114            0.0196      0.03      .025982          .025987          0.0033      u        

Europium-152                        0.0276            0.0568      0.1       .059869          .05989           0.0056      u        

Europium-154                        0.0408            0.141       0.2       .063064          .0631            -0.014      u        

Lead-212                            0.565             0.0488                .092927          .10401           0.0074      u        

Lead-214                            0.640             0.0438                .088246          .095165          0.00062     u        

Potassium-40                        8.90              0.261                 .95469           1.0544           -0.17       u        

Protactinium-234                    -0.0743           0.106                 .13221           .13349           0.0088      u        

Radium-226 (By Bismuth-214)         0.595             0.0304      0.2       .094291          .098093          0.0058      u        

Thallium-208                        0.248             0.0224                .055032          .05732           0.012       u        

Thorium-232 (By Actinium-228)       0.692             0.0771      0.9       .12983           .13919           0.036       u        

Thorium-234                         1.76              0.933                 1.2624           1.2734           -0.026      u        

Uranium-235                         0.0616            0.150       0.18      .031214          .031464          0.012       u        

u=use  

Page 1 of 1                                                                                                             1513166048009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-13          
Sample Description: 244032-011, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:48            Live Time: 2700   sec

Acquisition Time: 4/25/2013 16:21:25        Real Time: 2703   sec
Analysis Time: 4/25/2013 17:06           Dead Time: 0.10   %

Analysis Quantity: 3.231E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.924E-01      1.298E-01      1.392E-01      7.714E-02
Am-241    #AB   -2.182E-02      1.707E-01      1.707E-01      1.394E-01
Bi-212    #      6.253E-01      4.247E-01      4.259E-01      2.542E-01
Bi-214           5.948E-01      9.429E-02      9.809E-02      3.044E-02
Co-60     #AB    1.136E-02      2.598E-02      2.599E-02      1.964E-02
Cs-137    #AB    0.000E+00      1.579E-02      1.579E-02      2.224E-02
Eu-152    #AB    2.759E-02      5.987E-02      5.989E-02      5.676E-02
Eu-154    #AB    4.079E-02      6.306E-02      6.310E-02      1.414E-01
K-40             8.904E+00      9.547E-01      1.054E+00      2.612E-01
Pa-234    #AB   -7.427E-02      1.322E-01      1.335E-01      1.057E-01
Pb-212           5.649E-01      9.293E-02      1.040E-01      4.877E-02
Pb-214           6.400E-01      8.825E-02      9.516E-02      4.375E-02
Ra-226    #      1.579E+00      6.627E-01      6.713E-01      4.041E-01
Th-234    #      1.765E+00      1.262E+00      1.273E+00      9.325E-01
Tl-208           2.484E-01      5.503E-02      5.732E-02      2.240E-02
U-235     #AB    6.159E-02      3.121E-02      3.146E-02      1.499E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.575E+01

Analyst: Andrew Alexander
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Sample description                                             
244032-011, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425_009.An1

Acquisition information
Start time:                 4/25/2013 16:21:25
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2307E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2307E+02) = 

8.3657E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1219

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.40       40.  35.77   0.86  1.866E-02    63.30   3.750  1.764E+00 Th234 
74.92       93.  17.42   0.87  2.848E-02
77.24      180.  10.86   0.87  3.021E-02
92.89       42.  41.43   0.78  3.990E-02    92.59   4.343  7.490E-01 Th234 

93.35   4.100  7.860E-01 Ac228 
93.35   5.760  5.595E-01 U235  
93.35   5.760  5.595E-01 U235  

93.28       42.  43.05   0.89  3.990E-02    93.35   4.100  7.998E-01 Ac228 
93.35   5.760  5.693E-01 U235  

121.49        6. 292.34   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.22       20.  88.67   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.131E-02 Eu154 
185.97       87.  20.99   1.38  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.579E+00 Ra226 
185.72  57.000  9.836E-02 U235  

186.06       65.  25.34   0.97  4.819E-02   185.72  57.000  7.345E-02 U235  
186.21   3.555  1.179E+00 Ra226 

209.25       48.  34.42   0.69  4.604E-02
238.63      399.   5.96   1.02  4.318E-02   238.63  43.600  6.464E-01 Pb212 
241.80       60.  27.96   1.03  4.288E-02   242.00   7.268  5.758E-01 Pb214 
277.57       13.  90.88   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.11      160.  10.73   1.09  3.814E-02   295.22  18.414  6.856E-01 Pb214 
300.18       21.  51.17   1.08  3.774E-02   300.09   3.180  5.402E-01 Pb212 
337.97       75.  18.96   1.36  3.494E-02   338.32  11.400  5.866E-01 Ac228 
344.37        4. 258.02   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.72      247.   8.01   1.09  3.405E-02   351.93  35.600  6.165E-01 Pb214 
583.31      154.  10.60   0.89  2.416E-02   583.19  85.000  2.331E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.36      213.   7.63   1.21  2.345E-02   609.31  45.490  5.948E-01 Bi214 
727.44       25.  33.96   1.44  2.078E-02   727.33   6.650  5.618E-01 Bi212 
779.04        2. 315.51   1.48  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.35        8.  83.83   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.46       21.  32.21   1.54  1.851E-02   860.53  12.400  2.817E-01 Tl208 
872.49        5. 126.63   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  7.229E-02 Eu154 
911.20      106.  13.58   0.63  1.779E-02   911.20  26.200  7.060E-01 Ac228 
964.46        6. 135.57   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.35       65.  15.73   0.87  1.704E-02   968.96  15.900  7.458E-01 Ac228 

1120.38       53.  14.70   0.49  1.535E-02  1120.29  14.910  7.201E-01 Bi214 
1331.92        5. 114.35   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.89        3. 155.86   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      380.   5.10   2.03  1.254E-02  1460.82  10.550  8.904E+00 K40   
1620.73        3. 155.83   2.05  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.64       43.  15.69   1.11  1.069E-02  1764.49  15.310  8.134E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.23    74.96       103.        60. 2.121E+03   52.91   0.726  -      s 
308.48    77.28       144.       155. 5.122E+03   28.52   1.046  -        
835.96   209.25        90.        48. 1.043E+03   62.92   0.688 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.77    59.84       111.        -4.    -0.001   782.26   0.857s
Th-234    253.03    63.40        82.        40.     0.015    71.55   0.861s
Ac-228    372.72    93.35       110.        42.     0.015    82.86   0.783D
U-235     372.72    93.35       144.        42.     0.016    86.11   0.889D
Eu-152    485.19   121.49       142.         6.     0.002   584.67   0.916s
Eu-154    492.09   123.22       142.        20.     0.007   177.34   0.917s
Pa-234    524.29   131.27       174.       -22.    -0.008   178.02   0.925s
U-235     652.53   163.36       148.       -14.    -0.005   246.88   0.954s
U-235     743.26   186.06       104.        65.     0.024    50.68   0.975s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    742.91   185.97        92.        87.     0.032    41.98   1.379s
U-235     820.10   205.28       116.        -5.    -0.002   682.66   0.993s
Pb-212    953.22   238.58       162.       344.     0.128    16.17   0.846 
Pb-214    965.92   241.76       113.        48.     0.018    69.13   0.650s
Tl-208   1109.10   277.57        61.        13.     0.005   181.76   1.058s
Pb-214   1179.22   295.11        54.       155.     0.058    21.47   1.087 
Pb-212   1199.47   300.18        55.        21.     0.008   102.34   1.078s
Ac-228   1350.54   337.97        50.        75.     0.028    37.92   1.356s
Eu-152   1376.14   344.37        51.         4.     0.001   516.03   1.117s
Pb-214   1405.52   351.72        54.       241.     0.089    16.01   1.095 
Tl-208   2331.40   583.24        41.       161.     0.060    22.16   0.893s
Bi-214   2435.89   609.36        20.       205.     0.076    15.27   1.209s
Eu-154   2898.88   725.10        65.       -20.    -0.008   119.84   1.434s
Bi-212   2908.26   727.44        24.        25.     0.009    67.92   1.437s
Eu-152   3114.68   779.04        26.         2.     0.001   631.02   1.478s
Bi-212   3139.93   785.35        17.         8.     0.003   167.67   1.483s
Tl-208   3440.47   860.46        12.        21.     0.008    64.42   1.541s
Eu-154   3488.63   872.49        19.         5.     0.002   253.27   1.550s
Pa-234   3531.72   883.26        27.        -1.     0.000  1555.82   1.558s
Ac-228   3643.55   911.20        25.       106.     0.039    27.15   0.629s
Eu-152   3856.68   964.46        30.         6.     0.002   271.14   1.618s
Ac-228   3876.26   969.35        11.        65.     0.024    31.46   0.867s
Eu-154   3984.49   996.39        20.        -2.    -0.001   570.18   1.641s
Eu-152   4464.86  1116.40        10.        -1.     0.000   828.53   1.724s
Bi-214   4480.81  1120.38         5.        53.     0.020    29.40   0.494s
Co-60    5327.80  1331.92        13.         5.     0.002   228.70   1.873s
Eu-152   5632.08  1407.89         7.         3.     0.001   311.73   1.921s
K-40     5843.81  1460.75        23.       380.     0.141    10.20   2.028 
Bi-212   6484.69  1620.73        10.         3.     0.001   311.65   2.051s
Bi-214   7061.34  1764.64         7.        43.     0.016    31.38   1.114s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9239E-01                                      5.12E+12             
911.20 7.060E-01  (  7.714E-02 1.36E+01 2.62E+01 G  
968.96 7.458E-01  (  8.758E-02 1.57E+01 1.59E+01 G  
338.32 5.866E-01  (  1.277E-01 1.90E+01 1.14E+01 G  

Energy duplication    
93.35 7.860E-01     4.639E-01 4.14E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.1822E-02                                      1.58E+05             
59.54-2.182E-02 ?(  1.394E-01 3.91E+02 3.59E+01 G  

Bi-212   N   6.2533E-01                                      5.12E+12             
727.33 5.618E-01  (  2.542E-01 3.40E+01 6.65E+00 G  
785.37 1.102E+00 ?(  1.376E+00 8.38E+01 1.11E+00 G  

1620.74 5.547E-01 ?(  1.327E+00 1.56E+02 1.51E+00 G  

Bi-214   N   5.9481E-01                                      5.84E+05             
609.31 5.948E-01 @(P 3.044E-02 7.63E+00 4.55E+01 G  

1120.29 7.201E-01 + P 6.910E-02 1.47E+01 1.49E+01 G  
1764.49 8.134E-01 + P 1.169E-01 1.57E+01 1.53E+01 G  

Co-60    T   1.1360E-02                                      1.93E+03             
1332.49 1.136E-02 ?(  1.964E-02 1.14E+02 1.00E+02 G  
1173.23 7.245E-04 %   2.052E-02 1.73E+03 9.98E+01 G  

Eu-152   I   2.7592E-02                                      4.94E+03             
344.28 1.361E-02 &(  5.676E-02 2.58E+02 2.66E+01 G  
121.78 1.320E-02 ?(  6.296E-02 2.92E+02 2.84E+01 G  
778.90 2.855E-02 ?(  1.452E-01 3.16E+02 1.30E+01 G  
964.08 7.592E-02 ?(  1.617E-01 1.36E+02 1.45E+01 G  

1112.08-1.668E-02 +   1.108E-01 4.14E+02 1.34E+01 G  
1408.01 3.082E-02 ?(  7.277E-02 1.56E+02 2.09E+01 G  

Eu-154   I   4.0794E-02                                      3.14E+03             
873.18 7.229E-02 &(  1.414E-01 1.27E+02 1.22E+01 G  
123.07 3.131E-02 ?(  4.423E-02 8.87E+01 4.04E+01 G  

1274.43 0.000E+00 -   1.103E-01 1.00E+03 3.49E+01 G  
723.30-1.534E-01 +   1.408E-01 5.99E+01 2.00E+01 G  

1004.72-3.449E-04 %   8.948E-02 1.58E+04 1.79E+01 G  
996.25-4.068E-02 +   1.858E-01 2.85E+02 1.05E+01 G  

K-40     N   8.9038E+00                                      4.57E+11             
1460.82 8.904E+00  (P 2.612E-01 5.10E+00 1.06E+01 G  

Pa-234   N  -7.4267E-02                                      1.63E+12             
131.30-7.427E-02 ?(  1.057E-01 8.90E+01 1.82E+01 G  
569.50 1.950E-04 %   1.468E-01 4.57E+04 9.30E+00 G  
946.00-5.717E-03 %   1.408E-01 1.50E+03 1.35E+01 G  
880.52-1.743E-03 &   1.856E-01 6.47E+03 1.05E+01 G  
883.24-1.666E-02 +   2.117E-01 7.78E+02 9.70E+00 G  

Pb-212   N   5.6487E-01                                      5.12E+12             
238.63 5.667E-01  (P 4.877E-02 8.09E+00 4.36E+01 G  
300.09 5.402E-01 ?(P 4.475E-01 5.12E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.4004E-01                                      5.84E+05             
351.93 6.165E-01  (P 4.375E-02 8.01E+00 3.56E+01 G  
295.22 6.856E-01  (P 7.530E-02 1.07E+01 1.84E+01 G  
242.00 4.789E-01 - P 2.463E-01 3.46E+01 7.27E+00 G  

Ra-226   N   1.5786E+00                                      5.84E+05             
186.21 1.579E+00  (  4.041E-01 2.10E+01 3.56E+00 G  

Th-234   N   1.7645E+00                                      1.63E+12             
63.30 1.764E+00  (  9.325E-01 3.58E+01 3.75E+00 G  
92.59 0.000E+00 -   6.435E-01 1.00E+03 4.34E+00 G  

Tl-208   N   2.4837E-01                                      5.12E+12             
583.19 2.435E-01  (  2.240E-02 1.11E+01 8.50E+01 G  
277.37 1.517E-01 -   2.162E-01 9.09E+01 6.60E+00 G  
860.53 2.817E-01 ?(  1.097E-01 3.22E+01 1.24E+01 G  

U-235    N   6.1588E-02                                      2.57E+11             
143.77-2.025E-04 %(  1.499E-01 4.49E+04 1.09E+01 G  
205.32-6.000E-02 +   3.342E-01 3.41E+02 5.02E+00 G  
163.36-1.753E-01 +   3.481E-01 1.23E+02 5.08E+00 G  
185.72 7.345E-02  (  2.675E-02 2.53E+01 5.70E+01 G  

Energy duplication    
93.35 5.693E-01     3.772E-01 4.31E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.84       111.        -4.    -0.001   782.26  -2.182E-02   
Th-234      63.40        82.        40.     0.015    71.55   1.764E+00   
U-235       93.35       144.        42.     0.016    86.11   5.693E-01   
Eu-152     121.49       142.         6.     0.002   584.67   1.320E-02   
Eu-154     123.22       142.        20.     0.007   177.34   3.131E-02   
Pa-234     131.27       174.       -22.    -0.008   178.02  -7.427E-02   
U-235      163.36       148.       -14.    -0.005   246.88  -1.753E-01   
U-235      186.06       104.        65.     0.024    50.68   7.345E-02   
U-235      205.28       116.        -5.    -0.002   682.66  -6.000E-02   
Eu-152     344.37        51.         4.     0.001   516.03   1.361E-02   
Eu-154     725.10        65.       -20.    -0.008   119.84  -1.534E-01   
Bi-212     727.44        24.        25.     0.009    67.92   5.618E-01   
Eu-152     779.04        26.         2.     0.001   631.02   2.855E-02   
Bi-212     785.35        17.         8.     0.003   167.67   1.102E+00   
Eu-154     872.49        19.         5.     0.002   253.27   7.229E-02   
Pa-234     883.26        27.        -1.     0.000  1555.82  -1.666E-02   
Eu-152     964.46        30.         6.     0.002   271.14   7.592E-02   
Eu-154     996.39        20.        -2.    -0.001   570.18  -4.068E-02   
Eu-152    1116.40        10.        -1.     0.000   828.53  -1.668E-02   
Co-60     1331.92        13.         5.     0.002   228.70   1.136E-02   
Eu-152    1407.89         7.         3.     0.001   311.73   3.082E-02   
Bi-212    1620.73        10.         3.     0.001   311.65   5.547E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9239E-01    6.9239E-01   1.2983E-01    1.3919E-01  7.714E-02
Am-241 #A   -2.1817E-02   -2.1822E-02   1.7071E-01    1.7071E-01  1.394E-01
Bi-212 #     6.2533E-01    6.2533E-01   4.2470E-01    4.2591E-01  2.542E-01
Bi-214       5.9477E-01    5.9481E-01   9.4291E-02    9.8093E-02  3.044E-02
Co-60  #A    1.1149E-02    1.1360E-02   2.5982E-02    2.5987E-02  1.964E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.5794E-02    1.5794E-02  2.224E-02
Eu-152 #A    2.7390E-02    2.7592E-02   5.9869E-02    5.9890E-02  5.676E-02
Eu-154 #A    4.0327E-02    4.0794E-02   6.3064E-02    6.3100E-02  1.414E-01
K-40         8.9038E+00    8.9038E+00   9.5469E-01    1.0544E+00  2.612E-01
Pa-234 #A   -7.4267E-02   -7.4267E-02   1.3221E-01    1.3349E-01  1.057E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_009.An1               

Pb-212       5.6487E-01    5.6487E-01   9.2927E-02    1.0401E-01  4.877E-02
Pb-214       6.4000E-01    6.4004E-01   8.8246E-02    9.5165E-02  4.375E-02
Ra-226 #     1.5785E+00    1.5786E+00   6.6274E-01    6.7133E-01  4.041E-01
Th-234 #     1.7645E+00    1.7645E+00   1.2624E+00    1.2734E+00  9.325E-01
Tl-208       2.4837E-01    2.4837E-01   5.5032E-02    5.7320E-02  2.240E-02
U-235  #A    6.1588E-02    6.1588E-02   3.1214E-02    3.1464E-02  1.499E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.322E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3222865E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-14                Received:        03/04/13                      
Lab ID:          244032-012                    Prepared:        03/20/13 09:29                
Matrix:          Soil                          Analyzed:        04/25/13 16:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.91 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:43                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0663 U        0.184          0.148             0.9     
Bismuth-212                          1.10            0.431          0.212                     
Bismuth-214                          0.527           0.0954         0.0399                    
Cesium-137                           0.00605 U       0.0238         0.0189            0.07    
Cobalt-60                            0 U b           0.0179         0.0476            0.03    
Europium-152                         0.0129 U        0.0580         0.0465            0.1     
Europium-154                         0.0913 U        0.183          0.138             0.2     
Lead-212                             0.531           0.0836         0.0425                    
Lead-214                             0.561           0.0985         0.0454                    
Potassium-40                         9.20            0.973          0.239                     
Protactinium-234                     0.0177 U        0.0660         0.0801                    
Radium-226 (By Bismuth-214)          0.527           0.0954         0.0399            0.2     
Thallium-208                         0.171           0.0409         0.0181                    
Thorium-232 (By Actinium-228)        0.831           0.156          0.0734            0.9     
Thorium-234                          0.729 U         0.505          1.33                      
Uranium-235                          0.0601 U        0.0336         0.155             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244032-012                   Client ID : 12-PE-E0795-14        

Seqnum : 1533166064008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130425_008                                Batch         : 196422                       Time      : 25-APR-2013 16:22     

Cal    : 25-APR-2013 07:55:57,05-MAR-2013 18:53:13     Caldate       : 25-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321.91 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0663           0.148      0.9      .18356           .18362           0.0014      u            

Bismuth-212                        1.10             0.212               .43076           .4344            -0.024      u            

Bismuth-214                        0.527            0.0399              .095371          .098274          0.0058      u            

Cesium-137                         0.00605          0.0189     0.07     .023836          .023838          0.0058      u            

Cobalt-60                          0                0.0476     0.03     .017942          .017942          0.0033      MDA+ u b*

Europium-152                       0.0129           0.0465     0.1      .057954          .057958          0.0056      u            

Europium-154                       0.0913           0.138      0.2      .18265           .18271           -0.014      u            

Lead-212                           0.531            0.0425              .0836            .092002          0.0074      u            

Lead-214                           0.561            0.0454              .09849           .10192           0.00062     u            

Potassium-40                       9.20             0.239               .97314           1.0771           -0.17       u            

Protactinium-234                   0.0177           0.0801              .066047          .066193          0.0088      u            

Radium-226 (By Bismuth-214)        0.527            0.0399     0.2      .095371          .098274          0.0058      u            

Thallium-208                       0.171            0.0181              .040947          .042378          0.012       u            

Thorium-232 (By Actinium-228)      0.831            0.0734     0.9      .15586           .16705           0.036       u            

Thorium-234                        0.729            1.33                .50543           .51011           -0.026      u            

Uranium-235                        0.0601           0.155      0.18     .033605          .033802          0.012       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1533166064008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-14          
Sample Description: 244032-012, 196422 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130425_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:43            Live Time: 2700   sec

Acquisition Time: 4/25/2013 16:22:31        Real Time: 2705   sec
Analysis Time: 4/25/2013 17:07           Dead Time: 0.18   %

Analysis Quantity: 3.219E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.310E-01      1.559E-01      1.670E-01      7.344E-02
Am-241    #AB    6.630E-02      1.836E-01      1.836E-01      1.476E-01
Bi-212           1.096E+00      4.308E-01      4.344E-01      2.121E-01
Bi-214           5.275E-01      9.537E-02      9.827E-02      3.988E-02
Co-60     #AB    0.000E+00      1.794E-02      1.794E-02      4.758E-02
Cs-137    #AB    6.054E-03      2.384E-02      2.384E-02      1.892E-02
Eu-152    #AB    1.294E-02      5.795E-02      5.796E-02      4.647E-02
Eu-154    #AB    9.133E-02      1.826E-01      1.827E-01      1.382E-01
K-40             9.203E+00      9.731E-01      1.077E+00      2.387E-01
Pa-234    #AB    1.770E-02      6.605E-02      6.619E-02      8.009E-02
Pb-212           5.309E-01      8.360E-02      9.200E-02      4.245E-02
Pb-214           5.606E-01      9.849E-02      1.019E-01      4.540E-02
Ra-226    #      1.206E+00      5.927E-01      5.966E-01      4.234E-01
Th-234    #AB    7.291E-01      5.054E-01      5.101E-01      1.330E+00
Tl-208           1.707E-01      4.095E-02      4.238E-02      1.807E-02
U-235     #AB    6.008E-02      3.361E-02      3.380E-02      1.548E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.511E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 17:07:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_008.An1               

Sample description                                             
244032-012, 196422                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425_008.An1

Acquisition information
Start time:                 4/25/2013 16:22:31
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2191E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2191E+02) = 

8.3958E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1041

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.30       11. 138.43   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.03       10. 182.28   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.06      135.  15.15   0.78  2.927E-02
92.96       53.  34.66   0.84  3.899E-02    92.59   4.343  9.700E-01 Th234 

93.35   5.760  7.242E-01 U235  
93.35   4.100  1.017E+00 Ac228 
93.35   5.760  7.242E-01 U235  

93.10       85.  21.35   1.73  3.937E-02    92.59   4.343  1.556E+00 Th234 
93.35   5.760  1.161E+00 U235  
93.35   4.100  1.632E+00 Ac228 

93.27       62.  27.57   0.84  3.937E-02    92.59   4.343  1.138E+00 Th234 
93.35   5.760  8.500E-01 U235  
93.35   4.100  1.194E+00 Ac228 

123.04        8. 200.20   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.296E-02 Eu154 

165.20        8. 158.49   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  9.939E-02 U235  

185.83       59.  28.48   0.92  4.854E-02   185.72  57.000  6.652E-02 U235  
186.21   3.555  1.068E+00 Ra226 
185.72  57.000  6.652E-02 U235  

238.72      328.   7.77   0.93  4.347E-02   238.63  43.600  5.309E-01 Pb212 
241.82       65.  24.70   0.89  4.315E-02   242.00   7.268  6.426E-01 Pb214 
277.54       18.  57.11   1.02  3.983E-02   277.37   6.600  2.179E-01 Tl208 
295.26      119.  12.74   1.18  3.829E-02   295.22  18.414  5.107E-01 Pb214 
300.13       26.  41.72   1.04  3.789E-02   300.09   3.180  6.654E-01 Pb212 
338.23       83.  17.59   0.64  3.501E-02   338.32  11.400  6.484E-01 Ac228 
344.17        4. 223.99   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.89      227.   8.61   1.05  3.408E-02   351.93  35.600  5.697E-01 Pb214 
583.33      114.  11.56   1.12  2.394E-02   583.19  85.000  1.684E-01 Tl208 
609.44      194.   8.69   1.41  2.322E-02   609.31  45.490  5.482E-01 Bi214 
660.99        4. 196.85   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.03       48.  18.64   0.79  2.051E-02   727.33   6.650  1.095E+00 Bi212 
784.34        4. 168.47   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.05       12.  65.56   1.53  1.823E-02   860.53  12.400  1.609E-01 Tl208 
873.69        6.  99.99   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  9.133E-02 Eu154 
881.32        4. 186.63   1.54  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.41      115.  12.11   1.77  1.750E-02   911.20  26.200  7.826E-01 Ac228 
947.06        1. 928.14   1.59  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.20       78.  14.32   1.31  1.675E-02   968.96  15.900  9.107E-01 Ac228 

1003.49        2. 318.16   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  2.163E-02 Eu154 

1120.20       34.  23.32   1.72  1.507E-02  1120.29  14.910  4.642E-01 Bi214 
1460.89      399.   5.09   1.80  1.229E-02  1460.82  10.550  9.203E+00 K40   
1620.55        2. 231.42   2.04  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.79       41.  14.91   0.40  1.048E-02  1764.49  15.310  7.970E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.42    77.06       130.       135. 4.625E+03   30.29   0.780  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.41    60.30       109.        11.     0.004   276.85   0.803s
Th-234    252.32    63.03       150.        10.     0.004   364.56   0.806s
Th-234    371.98    92.96       141.        53.     0.020    69.32   0.836s
U-235     373.53    93.35       115.        62.     0.023    55.15   0.837D
Ac-228    373.53    93.35       105.        85.     0.031    42.69   1.735D
Eu-154    492.23   123.04       127.         8.     0.003   400.40   0.867s
U-235     660.74   165.20        79.         8.     0.003   316.97   0.907s
U-235     743.52   185.90       119.        62.     0.023    55.94   0.929 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.60   185.92       102.        67.     0.025    49.13   0.930 
U-235     821.14   205.32       146.        -3.    -0.001  1274.74   0.948s
Pb-212    954.68   238.72       123.       324.     0.120    15.54   0.925 
Pb-214    967.09   241.82        83.        65.     0.024    49.40   0.888s
Tl-208   1109.91   277.54        49.        18.     0.007   114.22   1.018s
Pb-214   1180.75   295.26        51.       116.     0.043    25.48   1.182 
Pb-212   1200.21   300.13        52.        26.     0.010    83.44   1.040s
Ac-228   1352.88   338.31        42.        73.     0.027    34.48   1.076s
Eu-152   1376.33   344.17        34.         4.     0.001   447.97   1.081s
Pb-214   1407.19   351.89        58.       222.     0.082    17.21   1.051 
Tl-208   2332.72   583.33        26.       110.     0.041    23.12   1.120 
Bi-214   2437.15   609.44        34.       186.     0.069    17.39   1.411s
Cs-137   2643.35   660.99        24.         4.     0.001   393.70   1.364s
Eu-154   2896.87   724.38        59.       -11.    -0.004   209.24   1.416s
Bi-212   2907.51   727.03        16.        48.     0.018    37.27   0.791s
Eu-152   3112.04   778.17        24.        -1.     0.000  1649.36   1.461s
Bi-212   3136.73   784.34        24.         4.     0.001   336.93   1.466s
Tl-208   3439.61   860.05        24.        12.     0.004   131.11   1.526s
Eu-154   3494.20   873.69        17.         6.     0.002   199.98   1.536s
Pa-234   3524.72   881.32        21.         4.     0.001   373.25   1.542s
Pa-234   3531.34   882.98        25.        -2.    -0.001   878.82   1.544s
Ac-228   3645.08   911.41        22.       115.     0.043    24.22   1.774 
Pa-234   3787.75   947.06        16.         1.     0.000  1856.28   1.592s
Ac-228   3876.30   969.20        13.        78.     0.029    28.64   1.311 
Eu-154   4013.50  1003.49        19.         2.     0.001   636.31   1.637s
Bi-214   4480.54  1120.20        14.        34.     0.012    46.64   1.721s
Co-60    4698.75  1174.73        23.        -4.    -0.001   384.34   1.758s
Eu-154   5096.40  1274.09        27.        -4.    -0.002   354.93   1.827s
K-40     5844.11  1460.89        18.       384.     0.142    10.17   1.796 
Bi-212   6483.28  1620.55        11.         2.     0.001   462.83   2.040s
Bi-214   7060.82  1764.79         4.        41.     0.015    29.81   0.400s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.3097E-01                                      5.12E+12             
911.20 7.826E-01  (  7.344E-02 1.21E+01 2.62E+01 G  
968.96 9.107E-01  (  9.809E-02 1.43E+01 1.59E+01 G  
338.32 5.678E-01 -   1.183E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 1.632E+00 +   4.606E-01 2.13E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.6302E-02                                      1.58E+05             
59.54 6.630E-02 &(  1.476E-01 1.38E+02 3.59E+01 G  

Bi-212   N   1.0955E+00                                      5.12E+12             
727.33 1.095E+00  (P 2.121E-01 1.86E+01 6.65E+00 G  
785.37 5.258E-01 - P 1.644E+00 1.68E+02 1.11E+00 G  

1620.74 3.803E-01 &   1.384E+00 2.31E+02 1.51E+00 G  

Bi-214   N   5.2747E-01                                      5.84E+05             
609.31 5.482E-01 @(P 3.988E-02 8.69E+00 4.55E+01 G  

1120.29 4.642E-01 ?(  1.199E-01 2.33E+01 1.49E+01 G  
1764.49 7.970E-01 + P 8.889E-02 1.49E+01 1.53E+01 G  

Cs-137   I   6.0544E-03                                      1.10E+04             
661.66 6.054E-03 ?(  1.892E-02 1.97E+02 8.50E+01 G  

Eu-152   I   1.2937E-02                                      4.94E+03             
344.28 1.294E-02 &(  4.647E-02 2.24E+02 2.66E+01 G  
121.78 3.126E-04 %   6.106E-02 1.19E+04 2.84E+01 G  
778.90-1.046E-02 &   1.409E-01 8.25E+02 1.30E+01 G  
964.08 5.939E-03 %   1.901E-01 1.95E+03 1.45E+01 G  

1112.08 0.000E+00 -   3.591E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.102E-01 1.00E+03 2.09E+01 G  

Eu-154   I   9.1331E-02                                      3.14E+03             
873.18 9.133E-02 ?(  1.382E-01 1.00E+02 1.22E+01 G  
123.07 1.296E-02 -   4.208E-02 2.00E+02 4.04E+01 G  

1274.43-2.850E-02 -   8.021E-02 1.77E+02 3.49E+01 G  
723.30-8.254E-02 -   1.361E-01 1.05E+02 2.00E+01 G  

1004.72 2.163E-02 &   1.106E-01 3.18E+02 1.79E+01 G  
996.25-4.694E-03 %   1.522E-01 1.98E+03 1.05E+01 G  

K-40     N   9.2034E+00                                      4.57E+11             
1460.82 9.203E+00  (P 2.387E-01 5.09E+00 1.06E+01 G  

Pa-234   N   1.7695E-02                                      1.63E+12             
131.30 6.784E-04 &(  8.009E-02 7.17E+03 1.82E+01 G  
569.50 0.000E+00 -   2.342E-01 1.00E+03 9.30E+00 G  
946.00 8.367E-03 ?(  1.267E-01 9.28E+02 1.35E+01 G  
880.52 5.918E-02 ?(  1.745E-01 1.87E+02 1.05E+01 G  
883.24-2.907E-02 +   2.071E-01 4.39E+02 9.70E+00 G  

Pb-212   N   5.3088E-01                                      5.12E+12             
238.63 5.309E-01  (P 4.245E-02 7.77E+00 4.36E+01 G  
300.09 6.654E-01 + P 4.338E-01 4.17E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.6061E-01                                      5.84E+05             
351.93 5.697E-01  (P 4.540E-02 8.61E+00 3.56E+01 G  
295.22 5.107E-01  (P 7.353E-02 1.27E+01 1.84E+01 G  
242.00 6.426E-01  (  2.108E-01 2.47E+01 7.27E+00 G  

Ra-226   N   1.2063E+00                                      5.84E+05             
186.21 1.206E+00 ?(  4.234E-01 2.46E+01 3.56E+00 G  

Th-234   N   7.2908E-01                                      1.63E+12             
63.30 4.501E-01 &(  1.330E+00 1.82E+02 3.75E+00 G  
92.59 9.700E-01  (  5.084E-01 3.47E+01 4.34E+00 G  

Tl-208   N   1.7068E-01                                      5.12E+12             
583.19 1.684E-01  (P 1.807E-02 1.16E+01 8.50E+01 G  
277.37 2.179E-01 ?(P 1.935E-01 5.71E+01 6.60E+00 G  
860.53 1.609E-01 ?(  1.555E-01 6.56E+01 1.24E+01 G  

U-235    N   6.0075E-02                                      2.57E+11             
143.77-7.960E-03 %(  1.548E-01 1.18E+03 1.09E+01 G  
205.32-3.563E-02 +   3.724E-01 6.37E+02 5.02E+00 G  
163.36 9.939E-02 &(  2.531E-01 1.58E+02 5.08E+00 G  
185.72 6.963E-02 ?(  2.859E-02 2.80E+01 5.70E+01 G  

Energy duplication    
93.35 8.500E-01     3.427E-01 2.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.30       109.        11.     0.004   276.85   6.630E-02   
Th-234      63.03       150.        10.     0.004   364.56   4.501E-01   
Th-234      92.96       141.        53.     0.020    69.32   9.700E-01   
U-235       93.35       115.        62.     0.023    55.15   8.500E-01   
Eu-154     123.04       127.         8.     0.003   400.40   1.296E-02   
U-235      165.20        79.         8.     0.003   316.97   9.939E-02   
U-235      185.90       119.        62.     0.023    55.94   6.963E-02   
U-235      205.32       146.        -3.    -0.001  1274.74  -3.563E-02   
Eu-152     344.17        34.         4.     0.001   447.97   1.294E-02   
Cs-137     660.99        24.         4.     0.001   393.70   6.054E-03   
Eu-154     724.38        59.       -11.    -0.004   209.24  -8.254E-02   
Eu-152     778.17        24.        -1.     0.000  1649.36  -1.046E-02   
Eu-154     873.69        17.         6.     0.002   199.98   9.133E-02   
Pa-234     881.32        21.         4.     0.001   373.25   5.918E-02   
Pa-234     882.98        25.        -2.    -0.001   878.82  -2.907E-02   
Pa-234     947.06        16.         1.     0.000  1856.28   8.367E-03   
Eu-154    1003.49        19.         2.     0.001   636.31   2.163E-02   
Co-60     1174.73        23.        -4.    -0.001   384.34  -7.929E-03   
Eu-154    1274.09        27.        -4.    -0.002   354.93  -2.850E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.3097E-01    8.3097E-01   1.5586E-01    1.6705E-01  7.344E-02
Am-241 #A    6.6287E-02    6.6302E-02   1.8356E-01    1.8362E-01  1.476E-01
Bi-212       1.0955E+00    1.0955E+00   4.3076E-01    4.3440E-01  2.121E-01
Bi-214       5.2744E-01    5.2747E-01   9.5371E-02    9.8274E-02  3.988E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.7942E-02    1.7942E-02  4.758E-02
Cs-137 #A    6.0345E-03    6.0544E-03   2.3836E-02    2.3838E-02  1.892E-02
Eu-152 #A    1.2842E-02    1.2937E-02   5.7954E-02    5.7958E-02  4.647E-02
Eu-154 #A    9.0284E-02    9.1331E-02   1.8265E-01    1.8271E-01  1.382E-01
K-40         9.2034E+00    9.2034E+00   9.7314E-01    1.0771E+00  2.387E-01
Pa-234 #A    1.7695E-02    1.7695E-02   6.6047E-02    6.6193E-02  8.009E-02
Pb-212       5.3088E-01    5.3088E-01   8.3600E-02    9.2002E-02  4.245E-02
Pb-214       5.6057E-01    5.6061E-01   9.8490E-02    1.0192E-01  4.540E-02
Ra-226 #     1.2062E+00    1.2063E+00   5.9266E-01    5.9665E-01  4.234E-01
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Th-234 #A    7.2908E-01    7.2908E-01   5.0543E-01    5.1011E-01  1.330E+00
Tl-208       1.7068E-01    1.7068E-01   4.0947E-02    4.2378E-02  1.807E-02
U-235  #A    6.0075E-02    6.0075E-02   3.3605E-02    3.3802E-02  1.548E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.413E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.4125760E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Sampled:         03/04/13 10:56                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      244032-002                    Prepared:        03/20/13 08:19                
Lab ID:          QC681442                      Analyzed:        04/25/13 14:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   316.93 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.00461 U     0.169         0.0615 U      0.184       0.148           0.9    NC   40  NC     1   

Bismuth-212                        1.10          0.487         0.462         0.523       0.301                  81.9 40  0.634  1   

Bismuth-214                        0.501         0.0973        0.565         0.116       0.0459                 11.9 40  0.298  1   

Cesium-137                         0 U           0.0273        0.00930 U     0.0250      0.0196          0.07   NC   40  NC     1   

Cobalt-60                          0.00384 U     0.00835      -0.0111 U      0.0301      0.0233          0.03   NC   40  NC     1   

Europium-152                       0.00921 U     0.0202        0.00817 U     0.0389      0.0556          0.1    NC   40  NC     1   

Europium-154                       0.00746 U     0.0802        0.0131 U      0.0314      0.177           0.2    NC   40  NC     1   

Lead-212                           0.582         0.0926        0.512         0.0867      0.0374                 12.8 40  0.391  1   

Lead-214                           0.575         0.109         0.551         0.103       0.0454                 4.30 40  0.114  1   

Potassium-40                       9.11          1.10          9.48          1.13        0.294                  3.96 40  0.165  1   

Protactinium-234                   0.0291 U      0.0385        0.00129 U     0.0208      0.104                  NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.501         0.0973        0.565         0.116       0.0459          0.2    11.9 40  0.298  1   

Thallium-208                       0.188         0.0460        0.196         0.0528      0.0220                 4.05 40  0.0787 1   

Thorium-232 (By Actinium-228)      0.629         0.127         0.607         0.127       0.0424          0.9    3.66 40  0.0891 1   

Thorium-234                        1.23          0.654         0.549 U       0.708       1.20                   NC   40  NC     1   

Uranium-235                        0.0572 U      0.0277        0.0736 U      0.0338      0.137           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244032 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513166048004                                                            Seqnum        : 1513166048007.1                                                         

File          : 2_20130425_004                                                           File          : 2_20130425_007                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244032-002                                                               Lab ID        : QC681442                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196422                                                                   Batch         : 196422                                                                  

Time          : 25-APR-2013 09:11                                                        Time          : 25-APR-2013 14:30                                                       

Sample Amount : 316.93 g                                                                 Sample Amount : 316.93 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14                                Cal           : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.004611   0.1388    0.9    .16885         .16885         0.06154    0.1482    0.9   .18379        .18384             40          1    u     

Bismuth-212                      1.102      0.2183           .48383         .48711         0.4615     0.3008          .52265        .52318        82   40   0.634  1    u     

Bismuth-214                      0.5011     0.04283          .094628        .097332        0.5646     0.04588         .11294        .11582        12   40   0.298  1    u     

Cesium-137                       0          0.03477   0.07   .027327        .027327        0.009299   0.01956   0.07  .025028       .025032            40          1    u     

Cobalt-60                        0.003842   0.02616   0.03   .0083442       .008346        -0.01110   0.02334   0.03  .030142       .030147            40          1    u     

Europium-152                     0.009209   0.06322   0.1    .020169        .020176        0.008168   0.05557   0.1   .038871       .038874            40          1    u     

Europium-154                     0.007463   0.1682    0.2    .080233        .080234        0.01311    0.1770    0.2   .031437       .031444            40          1    u     

Lead-212                         0.5823     0.03644          .079087        .092596        0.5122     0.03744         .07567        .08672        13   40   0.391  1    u     

Lead-214                         0.5752     0.04558          .104           .10882         0.5510     0.04542         .098471       .10314        4    40   0.114  1    u     

Potassium-40                     9.112      0.2912           1.0029         1.1025         9.480      0.2944          1.0265        1.1317        4    40   0.165  1    u     

Protactinium-234                 0.02913    0.09697          .03779         .038479        0.001292   0.1039          .020818       .020821            40          1    u     

Radium-226 (By Bismuth-214)      0.5011     0.04283   0.2    .094628        .097332        0.5646     0.04588   0.2   .11294        .11582        12   40   0.298  1    u     

Thallium-208                     0.1880     0.01882          .044358        .045987        0.1957     0.02200         .051241       .052776       4    40   0.079  1    u     

Thorium-232 (By Actinium-228)    0.6294     0.05866   0.9    .11824         .12673         0.6067     0.04237   0.9   .11943        .12726        4    40   0.089  1    u     

Thorium-234                      1.226      1.015            .64354         .65393         0.5491     1.203           .70607        .70798             40          1    u     

Uranium-235                      0.05722    0.1479    0.18   .027412        .027657        0.07357    0.1366    0.18  .033426       .033759            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-04DUP       
Sample Description: QC681442, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_007
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:56            Live Time: 2700   sec

Acquisition Time: 4/25/2013 14:30:55        Real Time: 2703   sec
Analysis Time: 4/25/2013 15:16           Dead Time: 0.10   %

Analysis Quantity: 3.169E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.067E-01      1.194E-01      1.273E-01      4.237E-02
Am-241    #AB    6.154E-02      1.838E-01      1.838E-01      1.482E-01
Bi-212    #      4.615E-01      5.226E-01      5.232E-01      3.008E-01
Bi-214           5.646E-01      1.129E-01      1.158E-01      4.588E-02
Co-60     #AB   -1.110E-02      3.014E-02      3.015E-02      2.334E-02
Cs-137    #AB    9.299E-03      2.503E-02      2.503E-02      1.956E-02
Eu-152    #AB    8.168E-03      3.887E-02      3.887E-02      5.557E-02
Eu-154    #AB    1.311E-02      3.144E-02      3.144E-02      1.770E-01
K-40             9.480E+00      1.026E+00      1.132E+00      2.944E-01
Pa-234    #AB    1.292E-03      2.082E-02      2.082E-02      1.039E-01
Pb-212           5.122E-01      7.567E-02      8.672E-02      3.744E-02
Pb-214           5.510E-01      9.847E-02      1.031E-01      4.542E-02
Ra-226           1.319E+00      6.553E-01      6.614E-01      4.246E-01
Th-234     AB    5.491E-01      7.061E-01      7.080E-01      1.203E+00
Tl-208           1.957E-01      5.124E-02      5.278E-02      2.200E-02
U-235     #AB    7.357E-02      3.343E-02      3.376E-02      1.366E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.441E+01

Analyst: Chris Fluty

185 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 15:16:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_007.An1               

Sample description                                             
QC681442, 196422                                                

Spectrum Filename: C:\User\SPC\Det2\2_20130425_007.An1

Acquisition information
Start time:                 4/25/2013 14:30:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1693E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1693E+02) = 

8.5278E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1083

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.51       11. 149.33   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.54       18.  92.50   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82       84.  20.91   0.87  2.838E-02
77.24      146.  13.13   0.87  3.018E-02
92.55       17.  89.32   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.377E-01 U235  
93.06       44.  43.35   0.89  3.990E-02    93.35   4.100  8.506E-01 Ac228 

93.35   5.760  6.055E-01 U235  
93.31       37.  44.84   0.89  3.990E-02    93.35   4.100  7.214E-01 Ac228 

93.35   5.760  5.135E-01 U235  
122.00        4. 441.97   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.19        3. 543.30   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
185.94       72.  24.83   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.319E+00 Ra226 
185.72  57.000  8.222E-02 U235  

186.03       76.  22.72   0.97  4.819E-02   185.72  57.000  8.739E-02 U235  
186.21   3.555  1.402E+00 Ra226 

238.60      311.   7.25   0.84  4.318E-02   238.63  43.600  5.122E-01 Pb212 
241.87       73.  25.10   1.16  4.285E-02   242.00   7.268  7.427E-01 Pb214 
277.47       18.  63.55   1.06  3.962E-02   277.37   6.600  2.149E-01 Tl208 
295.08      123.  14.83   1.11  3.814E-02   295.22  18.414  5.325E-01 Pb214 
299.96       15.  71.16   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.03       73.  19.03   0.57  3.496E-02   338.32  11.400  5.789E-01 Ac228 
351.82      221.   8.72   1.04  3.404E-02   351.93  35.600  5.606E-01 Pb214 
583.25      126.  13.09   1.37  2.416E-02   583.19  85.000  1.942E-01 Tl208 
609.34      189.   9.59   1.20  2.345E-02   609.31  45.490  5.353E-01 Bi214 
662.69        6. 134.57   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
726.70       15.  60.21   1.44  2.078E-02   727.33   6.650  3.364E-01 Bi212 
785.21        8.  95.91   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
878.80        1. 805.67   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.44       88.  12.07   1.07  1.779E-02   911.20  26.200  5.950E-01 Ac228 
969.01       55.  19.08   0.56  1.704E-02   968.96  15.900  6.459E-01 Ac228 
996.35        5. 132.46   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.40       47.  19.69   0.71  1.535E-02  1120.29  14.910  6.540E-01 Bi214 
1409.65        2. 253.09   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.69      416.   5.16   1.56  1.254E-02  1460.82  10.550  9.480E+00 K40   
1764.41       10.  39.60   2.13  1.069E-02  1764.49  15.310  1.941E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.70    74.83       133.        76. 2.671E+03   50.67   0.672  -        
308.37    77.25       137.       131. 4.347E+03   31.69   0.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.49    60.51       121.        11.     0.004   298.66   0.857s
Th-234    253.59    63.54       131.        18.     0.007   185.01   0.861s
Th-234    369.67    92.59       111.        17.     0.006   178.63   0.888D
Ac-228    372.72    93.35       122.        37.     0.014    89.68   0.889D
U-235     372.72    93.35       160.        44.     0.016    86.69   0.889D
Eu-152    487.24   122.00       141.         4.     0.001   883.94   0.916s
Eu-154    491.97   123.19       132.         3.     0.001  1086.60   0.917s
U-235     743.14   186.03       111.        76.     0.028    45.44   0.975 
Ra-226    742.79   185.94        98.        72.     0.026    49.67   0.946 
Pb-212    953.29   238.60        92.       305.     0.113    14.49   0.837 
Pb-214    966.36   241.87       108.        73.     0.027    50.21   1.164s
Tl-208   1108.68   277.47        55.        18.     0.007   127.10   1.058 
Pb-214   1179.08   295.08        81.       118.     0.044    29.67   1.105 
Pb-212   1198.61   299.96        60.        15.     0.006   142.32   1.078s
Ac-228   1350.81   338.03        48.        73.     0.027    38.06   0.566s
Eu-152   1376.48   344.45        47.        -2.    -0.001  1000.40   1.117s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1405.95   351.82        56.       215.     0.080    17.43   1.036 
Tl-208   2331.44   583.25        38.       126.     0.047    26.18   1.374 
Bi-214   2435.79   609.34        44.       181.     0.067    19.17   1.197 
Cs-137   2649.22   662.69        25.         6.     0.002   269.14   1.385s
Eu-154   2888.00   722.38        38.        -8.    -0.003   233.87   1.434s
Bi-212   2905.29   726.70        32.        15.     0.005   120.42   1.437s
Eu-152   3116.60   779.52        26.        -4.    -0.001   395.76   1.478s
Bi-212   3139.37   785.21        28.         8.     0.003   191.83   1.483s
Eu-154   3490.04   872.84        28.        -4.    -0.001   399.89   1.550s
Pa-234   3521.23   880.64        24.        -4.    -0.001   374.39   1.556s
Pa-234   3513.88   878.80        10.         1.     0.000  1611.34   1.558s
Ac-228   3644.49   911.44         7.        88.     0.033    24.14   1.071s
Eu-152   3850.34   962.87        41.        -3.    -0.001   584.13   1.618s
Ac-228   3874.90   969.01        18.        55.     0.021    38.16   0.561s
Eu-154   3984.33   996.35        20.         5.     0.002   264.93   1.641s
Eu-154   4029.97  1007.76        21.        -4.    -0.001   369.81   1.648s
Bi-214   4480.89  1120.40        14.        47.     0.018    39.39   0.713s
Co-60    4687.05  1171.90        27.        -5.    -0.002   309.59   1.767s
Eu-154   5097.78  1274.48        26.        -3.    -0.001   462.62   1.835s
Co-60    5325.37  1331.31        18.        -5.    -0.002   271.54   1.873s
Eu-152   5639.12  1409.65        15.         2.     0.001   506.18   1.921s
K-40     5843.54  1460.69        28.       397.     0.147    10.32   1.555 
Bi-212   6481.98  1620.06        16.        -2.    -0.001   560.02   2.051s
Bi-214   7060.41  1764.41        14.        10.     0.004    79.21   2.132s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0672E-01                                      5.12E+12             
911.20 5.950E-01  (  4.237E-02 1.21E+01 2.62E+01 G  
968.96 6.459E-01  (  1.140E-01 1.91E+01 1.59E+01 G  
338.32 5.789E-01  (  1.280E-01 1.90E+01 1.14E+01 G  

Energy duplication    
93.35 7.214E-01     4.962E-01 4.48E+01 4.10E+00 XA 

Am-241   I   6.1538E-02                                      1.58E+05             
59.54 6.154E-02 &(  1.482E-01 1.49E+02 3.59E+01 G  

Bi-212   N   4.6151E-01                                      5.12E+12             
727.33 3.364E-01  (  3.008E-01 6.02E+01 6.65E+00 G  
785.37 1.211E+00 ?(  1.785E+00 9.59E+01 1.11E+00 G  

1620.74-3.830E-01 -   1.713E+00 2.80E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.6458E-01                                      5.84E+05             
609.31 5.353E-01  (P 4.588E-02 9.59E+00 4.55E+01 G  

1120.29 6.540E-01  (P 1.186E-01 1.97E+01 1.49E+01 G  
1764.49 1.941E-01 - P 1.694E-01 3.96E+01 1.53E+01 G  

Co-60    T  -1.1101E-02                                      1.93E+03             
1332.49-1.110E-02 ?(  2.334E-02 1.36E+02 1.00E+02 G  
1173.23-1.074E-02 +   2.622E-02 1.55E+02 9.98E+01 G  

Cs-137   I   9.2993E-03                                      1.10E+04             
661.66 9.299E-03 ?(  1.956E-02 1.35E+02 8.50E+01 G  

Eu-152   I   8.1679E-03                                      4.94E+03             
344.28-6.813E-03 &(  5.557E-02 5.00E+02 2.66E+01 G  
121.78 8.852E-03 &(  6.403E-02 4.42E+02 2.84E+01 G  
778.90-4.644E-02 +   1.462E-01 1.98E+02 1.30E+01 G  
964.08-4.052E-02 +   1.913E-01 2.92E+02 1.45E+01 G  

1112.08-5.751E-03 %   1.675E-01 1.78E+03 1.34E+01 G  
1408.01 2.634E-02 ?(  1.059E-01 2.53E+02 2.09E+01 G  

Eu-154   I   1.3107E-02                                      3.14E+03             
873.18-5.555E-02 ?(  1.770E-01 2.00E+02 1.22E+01 G  
123.07 4.899E-03 +   4.361E-02 5.43E+02 4.04E+01 G  

1274.43-2.128E-02 +   7.872E-02 2.31E+02 3.49E+01 G  
723.30-6.012E-02 +   1.103E-01 1.17E+02 2.00E+01 G  

1004.72-3.941E-02 &   1.151E-01 1.85E+02 1.79E+01 G  
996.25 9.268E-02 &(  1.906E-01 1.32E+02 1.05E+01 G  

K-40     N   9.4799E+00                                      4.57E+11             
1460.82 9.480E+00  (P 2.944E-01 5.16E+00 1.06E+01 G  

Pa-234   N   1.2920E-03                                      1.63E+12             
131.30-3.359E-03 %(  1.039E-01 1.88E+03 1.82E+01 G  
569.50-2.016E-03 &   1.713E-01 5.17E+03 9.30E+00 G  
946.00-3.365E-03 %   1.226E-01 2.22E+03 1.35E+01 G  
880.52-6.347E-02 +   1.883E-01 1.87E+02 1.05E+01 G  
883.24 1.002E-02 ?(  1.311E-01 8.06E+02 9.70E+00 G  

Pb-212   N   5.1221E-01                                      5.12E+12             
238.63 5.122E-01  (P 3.744E-02 7.25E+00 4.36E+01 G  
300.09 3.927E-01 - P 4.769E-01 7.12E+01 3.18E+00 G  

Pb-214   N   5.5103E-01                                      5.84E+05             
351.93 5.606E-01  (P 4.542E-02 8.72E+00 3.56E+01 G  
295.22 5.325E-01  (P 9.412E-02 1.48E+01 1.84E+01 G  
242.00 7.427E-01 + P 2.453E-01 2.51E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.3194E+00                                      5.84E+05             
186.21 1.319E+00  (  4.246E-01 2.48E+01 3.56E+00 G  

Th-234   N   5.4910E-01                                      1.63E+12             
63.30 8.165E-01 ?(  1.203E+00 9.25E+01 3.75E+00 G  
92.59 3.183E-01  (  4.510E-01 8.93E+01 4.34E+00 G  

Tl-208   N   1.9573E-01                                      5.12E+12             
583.19 1.942E-01  (  2.200E-02 1.31E+01 8.50E+01 G  
277.37 2.149E-01  (  2.088E-01 6.35E+01 6.60E+00 G  
860.53 4.394E-03 &   1.564E-01 2.17E+03 1.24E+01 G  

U-235    N   7.3569E-02                                      2.57E+11             
143.77 1.578E-03 %(  1.366E-01 5.26E+03 1.09E+01 G  
205.32 1.454E-03 %   3.220E-01 1.34E+04 5.02E+00 G  
163.36 0.000E+00 -   3.043E-01 1.00E+03 5.08E+00 G  
185.72 8.739E-02  (  2.823E-02 2.27E+01 5.70E+01 G  

Energy duplication    
93.35 6.055E-01     4.054E-01 4.33E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.51       121.        11.     0.004   298.66   6.154E-02   
U-235       93.35       160.        44.     0.016    86.69   6.055E-01   
Eu-152     122.00       141.         4.     0.001   883.94   8.852E-03   
Eu-154     123.19       132.         3.     0.001  1086.60   4.899E-03   
U-235      186.03       111.        76.     0.028    45.44   8.739E-02   
Eu-152     344.45        47.        -2.    -0.001  1000.40  -6.813E-03   
Cs-137     662.69        25.         6.     0.002   269.14   9.299E-03   
Eu-154     722.38        38.        -8.    -0.003   233.87  -6.012E-02   
Bi-212     726.70        32.        15.     0.005   120.42   3.364E-01   
Eu-152     779.52        26.        -4.    -0.001   395.76  -4.644E-02   
Bi-212     785.21        28.         8.     0.003   191.83   1.211E+00   
Eu-154     872.84        28.        -4.    -0.001   399.89  -5.555E-02   
Pa-234     880.64        24.        -4.    -0.001   374.39  -6.347E-02   
Pa-234     878.80        10.         1.     0.000  1611.34   1.002E-02   
Eu-152     962.87        41.        -3.    -0.001   584.13  -4.052E-02   
Eu-154     996.35        20.         5.     0.002   264.93   9.268E-02   
Eu-154    1007.76        21.        -4.    -0.001   369.81  -3.941E-02   
Co-60     1171.90        27.        -5.    -0.002   309.59  -1.074E-02   
Eu-154    1274.48        26.        -3.    -0.001   462.62  -2.128E-02   
Co-60     1331.31        18.        -5.    -0.002   271.54  -1.110E-02   
Eu-152    1409.65        15.         2.     0.001   506.18   2.634E-02   
Bi-212    1620.06        16.        -2.    -0.001   560.02  -3.830E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0672E-01    6.0672E-01   1.1943E-01    1.2726E-01  4.237E-02
Am-241 #A    6.1524E-02    6.1538E-02   1.8379E-01    1.8384E-01  1.482E-01
Bi-212 #     4.6151E-01    4.6151E-01   5.2265E-01    5.2318E-01  3.008E-01
Bi-214       5.6455E-01    5.6458E-01   1.1294E-01    1.1582E-01  4.588E-02
Co-60  #A   -1.0894E-02   -1.1101E-02   3.0142E-02    3.0147E-02  2.334E-02
Cs-137 #A    9.2688E-03    9.2993E-03   2.5028E-02    2.5032E-02  1.956E-02
Eu-152 #A    8.1083E-03    8.1679E-03   3.8871E-02    3.8874E-02  5.557E-02
Eu-154 #A    1.2957E-02    1.3107E-02   3.1437E-02    3.1444E-02  1.770E-01
K-40         9.4799E+00    9.4799E+00   1.0265E+00    1.1317E+00  2.944E-01
Pa-234 #A    1.2920E-03    1.2920E-03   2.0818E-02    2.0821E-02  1.039E-01
Pb-212       5.1221E-01    5.1221E-01   7.5670E-02    8.6720E-02  3.744E-02
Pb-214       5.5099E-01    5.5103E-01   9.8471E-02    1.0314E-01  4.542E-02
Ra-226       1.3194E+00    1.3194E+00   6.5531E-01    6.6139E-01  4.246E-01
Th-234  A    5.4910E-01    5.4910E-01   7.0607E-01    7.0798E-01  1.203E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_007.An1               

Tl-208       1.9573E-01    1.9573E-01   5.1241E-02    5.2776E-02  2.200E-02
U-235  #A    7.3569E-02    7.3569E-02   3.3426E-02    3.3759E-02  1.366E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.323E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.3229574E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/19/13 11:51                
Type:            LCS                           Analyzed:        04/18/13 16:52                
Lab ID:          QC680276                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   314 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.9                 0.396     91.7   54-146  

Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244032 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513155960008.1                                                  
File          : 2_20130418_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC680276                                                         
Matrix        : Soil                                                             
Batch         : 196422                                                           
Time          : 18-APR-2013 16:52                                                
Sample Amount : 314 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 18-APR-2013 07:31:08,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.93  92    54-146  .39649        .67172        u    

u=use  

Page 1 of 1                                                                                                           1513155960008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC680276, 196422, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130418_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/19/2013 11:51           Live Time: 2700   sec

Acquisition Time: 4/18/2013 16:52:31        Real Time: 2706   sec
Analysis Time: 4/18/2013 17:37           Dead Time: 0.20   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      6.971E-01      2.371E-01      2.424E-01      1.680E-01
Am-241    #AB    5.497E-02      4.376E-01      4.376E-01      3.593E-01
Bi-212           1.464E+00      6.302E-01      6.346E-01      5.018E-01
Bi-214           1.193E+01      3.965E-01      6.717E-01      7.931E-02
Co-60     #AB   -1.545E-03      3.355E-02      3.355E-02      2.746E-02
Cs-137    #      4.993E-02      5.967E-02      5.971E-02      4.676E-02
Eu-152    #      3.275E-01      1.001E-01      1.018E-01      1.506E-01
Eu-154    #AB    4.649E-03      7.062E-03      7.066E-03      3.098E-01
K-40             9.142E+00      1.136E+00      1.225E+00      4.077E-01
Pa-234    #AB    3.955E-02      7.944E-02      8.004E-02      2.295E-01
Pb-212           5.737E-01      1.195E-01      1.286E-01      7.864E-02
Pb-214           1.297E+01      4.058E-01      8.281E-01      1.144E-01
Ra-226           1.364E+01      1.974E+00      2.180E+00      1.182E+00
Th-234    #AB    6.115E-01      1.010E+00      1.011E+00      2.995E+00
Tl-208           2.140E-01      6.334E-02      6.483E-02      3.484E-02
U-235     #      6.820E-01      9.170E-02      1.017E-01      3.747E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.240E+01

Analyst: Chanthachone Alexander

196 of 366



ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Sample description                                             
QC680276, 196422, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130418_008.An1

Acquisition information
Start time:                 4/18/2013 16:52:31
Live time:               2700
Real time:               2706
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0675

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.39       19.  62.10   0.00  0.000E+00
60.32        9. 398.07   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29        7. 545.81   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
69.69       34.  84.81   0.64  2.425E-02
74.86      718.   6.35   0.85  2.842E-02
77.19     1363.   3.76   0.86  3.016E-02
84.07       96.  32.44   0.86  3.482E-02
87.23      564.   6.99   0.87  3.670E-02
90.05      176.  18.82   0.87  3.826E-02
93.09       52.  68.81   0.87  3.990E-02    92.59   4.343  9.704E-01 Th234 

93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 
93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 

93.09       52.  68.81   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 

93.19       46.  82.56   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  6.358E-01 U235  
93.35   4.100  8.932E-01 Ac228 

121.58       16. 248.45   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  3.627E-02 Eu152 

148.39       11. 206.06   0.26  5.016E-02
162.75       43.  89.21   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.484E-01 U235  
186.20      732.   7.24   0.97  4.815E-02   185.72  57.000  8.500E-01 U235  

186.21   3.555  1.364E+01 Ra226 
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
185.72  57.000  8.500E-01 U235  

238.60      372.   8.92   1.01  4.318E-02   238.63  43.600  6.200E-01 Pb212 
241.95     1295.   3.41   1.02  4.286E-02   242.00   7.268  1.323E+01 Pb214 
258.50      100.  30.88   0.55  4.131E-02
277.56       23. 104.40   0.50  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.11     2823.   2.29   1.12  3.814E-02   295.22  18.414  1.280E+01 Pb214 
300.09       49.  55.69   1.07  3.774E-02   300.09   3.180  1.290E+00 Pb212 
338.09       78.  34.39   1.10  3.494E-02   338.32  11.400  6.231E-01 Ac228 

338.32  11.400  6.231E-01 Ac228 
351.81     4969.   1.56   1.09  3.405E-02   351.93  35.600  1.306E+01 Pb214 
388.86       49.  43.70   0.38  3.184E-02
569.33       17. 100.43   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.25      130.  14.80   1.44  2.416E-02   583.19  85.000  2.021E-01 Tl208 
609.34     3998.   1.66   1.33  2.345E-02   609.31  45.490  1.192E+01 Bi214 
661.21       29.  59.75   1.38  2.217E-02   661.66  84.990  4.993E-02 Cs137 
724.73        7. 198.61   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 
768.42      305.   7.94   1.02  2.001E-02
786.03       74.  21.52   1.47  1.972E-02   785.37   1.110  1.079E+01 Bi212 
861.17       19.  74.58   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.03        3. 559.94   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.21      107.  17.00   1.56  1.779E-02   911.20  26.200  7.294E-01 Ac228 

911.20  26.200  7.294E-01 Ac228 
934.05      216.  12.19   1.38  1.748E-02
963.80       23.  63.85   1.60  1.710E-02   964.08  14.500  2.938E-01 Eu152 

964.08  14.500  2.938E-01 Eu152 
968.65       29.  49.46   1.60  1.704E-02   968.96  15.900  3.396E-01 Ac228 

968.96  15.900  3.396E-01 Ac228 
996.19       12. 109.33   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1002.41        3. 458.29   1.62  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.30       13.  88.31   1.69  1.544E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  2.080E-01 Eu152 
1120.34      922.   3.90   1.89  1.535E-02  1120.29  14.910  1.281E+01 Bi214 
1238.03      336.   6.68   1.48  1.426E-02
1377.75      224.   9.96   1.49  1.313E-02
1408.00      107.  15.28   1.86  1.291E-02  1408.01  20.850  1.277E+00 Eu152 

1408.01  20.850  1.277E+00 Eu152 
1460.88      379.   5.91   2.20  1.254E-02  1460.82  10.550  9.142E+00 K40   
1621.68        2. 423.91   1.95  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.21      729.   4.10   2.11  1.069E-02  1764.49  15.310  1.410E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.39        79.        19. 0.000E+00  124.21   0.000  -      
278.04    69.69       425.        34. 1.410E+03  169.62   0.637  -      
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
298.82    74.88       860.       541. 1.903E+04   17.92   0.919  -        
308.13    77.22       923.      1118. 3.707E+04   10.04   0.837  -        
335.72    84.12       472.       107. 3.084E+03   63.01   1.063 TH-231  s 
348.33    87.28       629.       570. 1.554E+04   15.99   1.121  -      s 
359.62    90.10       520.       159. 4.166E+03   43.44   0.964  -        
592.57   148.39       274.        11. 2.113E+02  412.12   0.265  -       c

1032.69   258.50       354.       100. 2.416E+03   61.76   0.554 PB-214  s 
1553.87   388.86       174.        49. 1.552E+03   87.40   0.383  -      s 
3071.98   768.42        90.       305. 1.522E+04   15.87   1.024 BI-214  sM
3734.74   934.05       109.       216. 1.237E+04   24.39   1.378 BI-214    
4951.61  1238.03        42.       336. 2.357E+04   13.36   1.484 BI-214  s 
5511.13  1377.75        57.       224. 1.706E+04   19.92   1.485 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.61    60.32       697.         9.     0.003   796.14   0.837s
Th-234    252.46    63.29       796.         7.     0.003  1091.61   0.841s
Th-234    371.97    93.19       693.        46.     0.017   165.12   0.870 
U-235     372.61    93.35       620.        52.     0.019   137.61   0.871D
Ac-228    372.61    93.35       620.        52.     0.019   137.61   0.871D
Eu-152    485.42   121.58       743.        16.     0.006   496.89   0.899s
Pa-234    525.85   131.69       776.       -19.    -0.007   424.17   0.909s
U-235     649.98   162.75       730.        43.     0.016   178.41   0.940s
U-235     743.76   186.22       790.       712.     0.264    13.45   0.962 
Ra-226    743.69   186.20       742.       732.     0.271    14.47   0.967 
U-235     819.14   205.08       662.        -9.    -0.003   836.96   0.980s
Pb-212    953.18   238.61       397.       339.     0.125    20.47   1.093 
Pb-214    966.57   241.96       431.      1268.     0.470     7.69   0.981 
Tl-208   1108.87   277.56       247.        23.     0.008   208.81   0.499s
Pb-214   1179.05   295.11       430.      2818.     1.044     4.58   1.119 
Pb-212   1198.94   300.09       363.        49.     0.018   111.38   1.069 
Ac-228   1350.87   338.09       319.        78.     0.029    68.78   1.104 
Eu-152   1375.16   344.17       344.        -8.    -0.003   679.81   1.109s
Pb-214   1405.73   351.81       348.      4963.     1.838     3.13   1.092 
Pa-234   2275.56   569.33       145.        17.     0.006   200.87   1.303s
Tl-208   2331.23   583.25        93.       130.     0.048    29.61   1.445 
Bi-214   2435.60   609.34       130.      3990.     1.478     3.32   1.327 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2643.07   661.21       140.        29.     0.011   119.51   1.377 
Bi-212   2897.16   724.73        87.         7.     0.003   397.22   1.428s
Eu-152   3115.03   779.18       108.       -11.    -0.004   266.37   1.466s
Bi-212   3142.42   786.03        90.        74.     0.027    43.05   1.471 
Tl-208   3443.07   861.17        89.        19.     0.007   149.15   1.525 
Eu-154   3489.16   872.68        85.       -13.    -0.005   210.95   1.534s
Pa-234   3522.55   881.03        99.         3.     0.001  1119.88   1.539s
Ac-228   3643.33   911.21       111.       107.     0.039    34.01   1.561 
Pa-234   3785.32   946.69        96.       -12.    -0.004   239.42   1.584s
Eu-152   3853.79   963.80        94.        23.     0.008   127.71   1.596s
Ac-228   3873.21   968.65        87.        29.     0.011    98.92   1.600s
Eu-154   3983.43   996.19        84.        12.     0.005   218.66   1.618s
Eu-154   4008.34  1002.41        74.         3.     0.001   916.58   1.623s
Eu-152   4444.20  1111.30        64.        13.     0.005   176.63   1.692s
Bi-214   4480.42  1120.34        87.       920.     0.341     7.81   1.888 
Eu-154   5098.77  1274.78        79.        -8.    -0.003   325.77   1.786s
Eu-152   5632.32  1408.00        81.       107.     0.040    30.57   1.857 
K-40     5844.11  1460.88        53.       379.     0.140    11.82   2.201 
Bi-212   6488.33  1621.68        36.         2.     0.001   847.83   1.955s
Bi-214   7059.48  1764.21        39.       724.     0.268     8.20   2.106 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9714E-01                                      5.12E+12             
911.20 7.294E-01  (  1.680E-01 1.70E+01 2.62E+01 G  
968.96 3.396E-01 -   2.564E-01 4.95E+01 1.59E+01 G  
338.32 6.231E-01  (  3.333E-01 3.44E+01 1.14E+01 G  

Energy duplication    
93.35 1.018E+00     1.131E+00 6.88E+01 4.10E+00 XA 

Am-241   I   5.4965E-02                                      1.58E+05             
59.54 5.497E-02 &(  3.593E-01 3.98E+02 3.59E+01 G  

Bi-212   N   1.4640E+00                                      5.12E+12             
727.33 1.563E-01 &(  5.018E-01 1.99E+02 6.65E+00 G  
785.37 1.079E+01  (  3.219E+00 2.15E+01 1.11E+00 G  

1620.74 3.698E-01 ?(  2.547E+00 4.24E+02 1.51E+00 G  

Bi-214   N   1.1925E+01                                      5.84E+05             
609.31 1.192E+01  (P 7.931E-02 1.66E+00 4.55E+01 G  

1120.29 1.281E+01 + P 3.027E-01 3.90E+00 1.49E+01 G  
1764.49 1.410E+01 + P 2.827E-01 4.10E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.5451E-03                                      1.93E+03             
1332.49-1.545E-03 %(  2.746E-02 1.09E+03 1.00E+02 G  
1173.23 2.175E-03 &   4.202E-02 1.18E+03 9.98E+01 G  

Cs-137   I   4.9931E-02                                      1.10E+04             
661.66 4.993E-02 ?(  4.676E-02 5.98E+01 8.50E+01 G  

Eu-152   I   3.2748E-01                                      4.94E+03             
344.28-2.704E-02 &(  1.506E-01 3.40E+02 2.66E+01 G  
121.78 3.627E-02 &(  1.477E-01 2.48E+02 2.84E+01 G  
778.90-1.412E-01 +   3.020E-01 1.33E+02 1.30E+01 G  
964.08 2.938E-01  (  2.920E-01 6.39E+01 1.45E+01 G  

1112.08 2.080E-01 &(  2.879E-01 8.83E+01 1.34E+01 G  
1408.01 1.277E+00  (  2.493E-01 1.53E+01 2.09E+01 G  

Eu-154   I   4.6488E-03                                      3.14E+03             
873.18-1.849E-01 ?(  3.098E-01 1.05E+02 1.22E+01 G  
123.07-3.616E-03 %   1.035E-01 1.74E+03 4.04E+01 G  

1274.43-5.229E-02 +   1.370E-01 1.63E+02 3.49E+01 G  
723.30 1.907E-03 &   2.049E-01 6.53E+03 2.00E+01 G  

1004.72 2.898E-02 +   2.169E-01 4.58E+02 1.79E+01 G  
996.25 2.243E-01 &(  3.900E-01 1.09E+02 1.05E+01 G  

K-40     N   9.1417E+00                                      4.57E+11             
1460.82 9.142E+00  (P 4.077E-01 5.91E+00 1.06E+01 G  

Pa-234   N   3.9546E-02                                      1.63E+12             
131.30-6.607E-02 ?(  2.295E-01 2.12E+02 1.82E+01 G  
569.50 2.434E-01 &(  3.911E-01 1.00E+02 9.30E+00 G  
946.00-1.628E-01 +   3.116E-01 1.20E+02 1.35E+01 G  
880.52 4.205E-02 &(  3.855E-01 5.60E+02 1.05E+01 G  
883.24-5.125E-03 %   3.221E-01 3.82E+03 9.70E+00 G  

Pb-212   N   5.7372E-01                                      5.12E+12             
238.63 5.737E-01  (P 7.864E-02 1.02E+01 4.36E+01 G  
300.09 1.290E+00 + P 1.180E+00 5.57E+01 3.18E+00 G  

Pb-214   N   1.2969E+01                                      5.84E+05             
351.93 1.306E+01  (P 1.144E-01 1.56E+00 3.56E+01 G  
295.22 1.280E+01  (P 2.193E-01 2.29E+00 1.84E+01 G  
242.00 1.298E+01  (P 4.952E-01 3.84E+00 7.27E+00 G  

Ra-226   N   1.3641E+01                                      5.84E+05             
186.21 1.364E+01  (  1.182E+00 7.24E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   6.1146E-01                                      1.63E+12             
63.30 3.339E-01 ?(  2.995E+00 5.46E+02 3.75E+00 G  
92.59 8.512E-01  (  1.139E+00 8.26E+01 4.34E+00 G  

Tl-208   N   2.1395E-01                                      5.12E+12             
583.19 2.021E-01  (  3.484E-02 1.48E+01 8.50E+01 G  
277.37 2.779E-01  (  4.466E-01 1.04E+02 6.60E+00 G  
860.53 2.612E-01  (  3.052E-01 7.46E+01 1.24E+01 G  

U-235    N   6.8200E-01                                      2.57E+11             
143.77-9.199E-03 %(  3.747E-01 2.47E+03 1.09E+01 G  
205.32-1.194E-01 +   8.204E-01 4.18E+02 5.02E+00 G  
163.36 5.484E-01 ?(  7.942E-01 8.92E+01 5.08E+00 G  
185.72 8.266E-01  (  7.601E-02 6.72E+00 5.70E+01 G  

Energy duplication    
93.35 7.248E-01     8.049E-01 6.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.32       697.         9.     0.003   796.14   5.497E-02   
Th-234      63.29       796.         7.     0.003  1091.61   3.339E-01   
Th-234      93.19       693.        46.     0.017   165.12   8.512E-01   
U-235       93.35       620.        52.     0.019   137.61   7.248E-01   
Ac-228      93.35       620.        52.     0.019   137.61   1.018E+00   
Eu-152     121.58       743.        16.     0.006   496.89   3.627E-02   
Pa-234     131.69       776.       -19.    -0.007   424.17  -6.607E-02   
U-235      162.75       730.        43.     0.016   178.41   5.484E-01   
U-235      186.22       790.       712.     0.264    13.45   8.266E-01   
U-235      205.08       662.        -9.    -0.003   836.96  -1.194E-01   
Ac-228     338.09       319.        78.     0.029    68.78   6.231E-01   
Eu-152     344.17       344.        -8.    -0.003   679.81  -2.704E-02   
Pa-234     569.33       145.        17.     0.006   200.87   2.434E-01   
Cs-137     661.21       140.        29.     0.011   119.51   4.993E-02   
Eu-152     779.18       108.       -11.    -0.004   266.37  -1.412E-01   
Pa-234     881.03        99.         3.     0.001  1119.88   4.205E-02   
Ac-228     911.21       111.       107.     0.039    34.01   7.294E-01   
Pa-234     946.69        96.       -12.    -0.004   239.42  -1.628E-01   
Eu-152     963.80        94.        23.     0.008   127.71   2.938E-01   
Ac-228     968.65        87.        29.     0.011    98.92   3.396E-01   
Eu-152    1111.30        64.        13.     0.005   176.63   2.080E-01   
Eu-152    1408.00        81.       107.     0.040    30.57   1.277E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     6.9714E-01    6.9714E-01   2.3710E-01    2.4242E-01  1.680E-01
Am-241 #A    5.4958E-02    5.4965E-02   4.3760E-01    4.3762E-01  3.593E-01
Bi-212  C    1.4640E+00    1.4640E+00   6.3017E-01    6.3461E-01  5.018E-01
Bi-214       1.1925E+01    1.1925E+01   3.9649E-01    6.7172E-01  7.931E-02
Co-60  #A   -1.5284E-03   -1.5451E-03   3.3552E-02    3.3552E-02  2.746E-02
Cs-137 #     4.9835E-02    4.9931E-02   5.9672E-02    5.9715E-02  4.676E-02
Eu-152 #C    3.2610E-01    3.2748E-01   1.0010E-01    1.0185E-01  1.506E-01
Eu-154 #A    4.6179E-03    4.6488E-03   7.0622E-03    7.0664E-03  3.098E-01
K-40         9.1417E+00    9.1417E+00   1.1358E+00    1.2252E+00  4.077E-01
Pa-234 #A    3.9546E-02    3.9546E-02   7.9436E-02    8.0043E-02  2.295E-01
Pb-212       5.7372E-01    5.7372E-01   1.1949E-01    1.2856E-01  7.864E-02
Pb-214       1.2968E+01    1.2969E+01   4.0585E-01    8.2811E-01  1.144E-01
Ra-226       1.3641E+01    1.3641E+01   1.9743E+00    2.1803E+00  1.182E+00
Th-234 #A    6.1146E-01    6.1146E-01   1.0096E+00    1.0113E+00  2.995E+00
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Tl-208       2.1395E-01    2.1395E-01   6.3344E-02    6.4833E-02  3.484E-02
U-235  #C    6.8200E-01    6.8200E-01   9.1701E-02    1.0165E-01  3.747E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     4.846E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 4.8464565E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244032                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/19/13 11:54                
Lab ID:          QC680275                      Analyzed:        04/17/13 08:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00135 U        0.0884         0.0727            0.9    
Bismuth-212                         -0.0241 U         0.135          0.107                    
Bismuth-214                          0.00579 U        0.0333         0.0265                   
Cesium-137                           0.00581 U        0.0174         0.0134            0.07   
Cobalt-60                            0.00328 U        0.0119         0.00875           0.03   
Europium-152                         0.00561 U        0.0480         0.0389            0.1    
Europium-154                        -0.0141 U         0.0518         0.0397            0.2    
Lead-210                            -0.737 U          2.93           2.33                     
Lead-212                             0.00741 U        0.0281         0.0234                   
Lead-214                             0.000624 U       0.0318         0.0281                   
Potassium-40                        -0.166 U          0.538          0.292                    
Protactinium-234                     0.00882 U        0.115          0.0929                   
Radium-226 (By Bismuth-214)          0.00579 U        0.0333         0.0265            0.2    
Thallium-208                         0.0122 U         0.0182         0.0132                   
Thorium-232 (By Actinium-228)        0.0364 U         0.0687         0.0509            0.9    
Thorium-234                         -0.0261 U         0.258          0.211                    
Uranium-235                          0.0123 U         0.0185         0.0138            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244032 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC680275                                                       

Seqnum : 1513154519004.1                               Matrix        : Soil                                                           

File   : 2_20130417_004                                Batch         : 196422                       Time      : 17-APR-2013 08:57     

Cal    : 17-APR-2013 07:30:30,09-JAN-2013 12:22:14     Caldate       : 17-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.00135       0.0727   0.9   .088449       .088449       u    
Bismuth-212                     -0.0241       0.107          .1345         .13451        u    
Bismuth-214                     0.00579       0.0265         .033252       .033254       u    
Cesium-137                      0.00581       0.0134   0.07  .0174         .017405       u    
Cobalt-60                       0.00328       0.00875  0.03  .011882       .011884       u    
Europium-152                    0.00561       0.0389   0.1   .048011       .048013       u    
Europium-154                    -0.0141       0.0397   0.2   .051811       .05182        u    
Lead-210                        -0.737        2.33           2.9292        2.9301        u    
Lead-212                        0.00741       0.0234         .028114       .028122       u    
Lead-214                        0.000624      0.0281         .031839       .031839       u    
Potassium-40                    -0.166        0.292          .53829        .53842        u    
Protactinium-234                0.00882       0.0929         .11465        .11465        u    
Radium-226 (By Bismuth-214)     0.00579       0.0265   0.2   .033252       .033254       u    
Thallium-208                    0.0122        0.0132         .01821        .018228       u    
Thorium-232 (By Actinium-228)   0.0364        0.0509   0.9   .068713       .068757       u    
Thorium-234                     -0.0261       0.211          .25849        .2585         u    
Uranium-235                     0.0123        0.0138   0.18  .018499       .018528       u    

u=use  

Page 1 of 1                                                                                                           1513154519004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC680275, 196422, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130417_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/19/2013 11:54           Live Time: 2700   sec

Acquisition Time: 4/17/2013 08:57:44        Real Time: 2702   sec
Analysis Time: 4/17/2013 09:42           Dead Time: 0.07   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.645E-02      6.871E-02      6.876E-02      5.086E-02
Am-241    #AB    1.351E-03      8.845E-02      8.845E-02      7.272E-02
Bi-212    #AB   -2.409E-02      1.345E-01      1.345E-01      1.069E-01
Bi-214    #AB    5.788E-03      3.325E-02      3.325E-02      2.652E-02
Co-60     #AB    3.280E-03      1.188E-02      1.188E-02      8.745E-03
Cs-137    #AB    5.805E-03      1.740E-02      1.740E-02      1.336E-02
Eu-152    #AB    5.608E-03      4.801E-02      4.801E-02      3.888E-02
Eu-154    #AB   -1.412E-02      5.181E-02      5.182E-02      3.965E-02
K-40      #AB   -1.656E-01      5.383E-01      5.384E-01      2.924E-01
Pa-234    #AB    8.823E-03      1.147E-01      1.147E-01      9.294E-02
Pb-210    #AB   -7.366E-01      2.929E+00      2.930E+00      2.331E+00
Pb-212    #AB    7.412E-03      2.811E-02      2.812E-02      2.344E-02
Pb-214    #AB    6.243E-04      3.184E-02      3.184E-02      2.807E-02
Ra-226    #AB    1.711E-01      2.845E-01      2.849E-01      2.152E-01
Th-230    #AB   -4.831E-01      5.091E+00      5.091E+00      4.134E+00
Th-234    #AB   -2.610E-02      2.585E-01      2.585E-01      2.105E-01
Tl-208    #AB    1.220E-02      1.821E-02      1.823E-02      1.318E-02
U-235     #AB    1.231E-02      1.850E-02      1.853E-02      1.382E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.708E-01

Analyst: Chris Fluty
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Sample description                                             
QC680275, 196422, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130417_004.An1

Acquisition information
Start time:                 4/17/2013 08:57:44
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysis.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysis.lib             

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.77    46.86        26.        -4.    -0.001   397.64   0.834s
Th-230    269.74    67.62        21.        -1.     0.000  1053.91   0.856s
Pb-212    308.42    77.30        28.        -3.    -0.001   518.48   0.866s
Pb-212    347.03    86.96        42.        -5.    -0.002   393.67   0.877s
Th-234    370.79    92.91        39.        -2.    -0.001   990.28   0.882s
Pa-234    394.40    98.81        45.        -1.     0.000  1689.41   0.888s
Eu-152    485.49   121.60        36.         9.     0.003   200.33   0.913s
Eu-154    492.32   123.31        54.        -8.    -0.003   260.21   0.914s
U-235     569.50   142.63        23.         2.     0.001   570.78   0.935s
U-235     655.19   164.07        34.         2.     0.001   782.47   0.955s
U-235     743.34   186.12        23.        10.     0.004   150.24   0.977s
Ra-226    743.34   186.12        25.         9.     0.003   166.27   0.978s
Pb-212    952.24   238.38        34.         4.     0.002   159.49   1.030s
Pb-214    966.05   241.84        45.       -10.    -0.004   244.32   1.033s
Ac-228   1081.23   270.65        18.        10.     0.004   142.01   1.060s
Pb-214   1181.81   295.81        25.         3.     0.001   177.67   1.084s
Pb-212   1197.63   299.77        21.         3.     0.001   320.78   1.089s
Eu-152   1376.40   344.48        23.         2.     0.001   856.07   1.130s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1644.90   411.64        21.        -2.    -0.001   838.66   1.191s
Tl-208   2334.71   584.13        13.         8.     0.003   149.28   1.338s
Bi-214   2446.39   612.05        15.         2.     0.001   574.46   1.360s
Cs-137   2643.60   661.35        11.         3.     0.001   299.73   1.401s
Bi-214   2663.00   666.20        17.        -3.    -0.001   470.56   1.404s
Eu-154   2887.49   722.32        24.        -6.    -0.002   234.16   1.449s
Bi-212   2907.09   727.21        12.        -2.    -0.001   558.34   1.452s
Ac-228   3176.85   794.64         8.         8.     0.003   117.34   1.502s
Pa-234   3531.37   883.24        11.         1.     0.000  1299.46   1.563s
Ac-228   3645.23   911.69        12.         6.     0.002   188.52   1.582s
Bi-214   3732.85   933.59        10.        -2.    -0.001   407.09   1.598s
Ac-228   3854.85   964.07        16.        -2.    -0.001   586.42   1.618s
Bi-214   4481.37  1120.59         6.         1.     0.001   196.79   1.712s
Co-60    4692.11  1173.23         3.         2.     0.001   362.31   1.742s
Eu-154   5094.26  1273.67         7.        -2.    -0.001   366.92   1.796s
Eu-152   5632.77  1408.14         2.         3.     0.001   190.84   1.859s
K-40     5844.22  1460.93        27.        -7.    -0.003    85.30   1.882s
Bi-214   6036.11  1508.83        12.        -4.    -0.001   289.03   1.901s
Bi-212   6485.26  1620.94         3.         3.     0.001   195.23   1.943s
Bi-214   7060.65  1764.54         9.        -3.    -0.001   502.31   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6449E-02                                      3.65E+11             
911.07 3.645E-02 &(  5.086E-02 9.43E+01 2.90E+01 G  
968.90 0.000E+00 -   2.521E-02 1.00E+03 1.75E+01 GA 
338.40 7.047E-04 %   6.309E-02 5.44E+03 1.20E+01 GA 
964.77-7.586E-02 +   3.557E-01 2.93E+02 4.99E+00 GA 
463.00 0.000E+00 -   2.305E-01 1.00E+03 4.40E+00 GA 
794.95 3.265E-01 ?   2.555E-01 5.87E+01 4.25E+00 GA 
270.25 2.216E-01 ?   2.309E-01 7.10E+01 3.46E+00 GA 

Am-241   I   1.3505E-03                                      3.65E+11             
59.54 1.350E-03 %(  7.272E-02 3.27E+03 3.63E+01 G  

Bi-212   N  -2.4090E-02                                      3.65E+11             
727.17-2.409E-02 ?(  1.069E-01 2.79E+02 1.18E+01 G  

1620.56 3.136E-01 &   4.097E-01 9.76E+01 2.75E+00 GA 
785.42 0.000E+00 +   5.157E-01 1.00E+03 2.00E+00 GA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.7883E-03                                      3.65E+11             
609.69 5.788E-03 ?(  2.652E-02 2.87E+02 4.61E+01 G  

1764.51-6.258E-02 + P 1.352E-01 2.51E+02 1.59E+01 GA 
1120.28 2.082E-02 ? P 8.062E-02 9.84E+01 1.50E+01 GA 
768.36 2.270E-03 %   2.445E-01 6.55E+03 4.89E+00 GA 

1377.65 0.000E+00 -   1.420E-01 1.00E+03 4.02E+00 GA 
934.05-1.356E-01 +   4.305E-01 2.04E+02 3.17E+00 GA 

1407.98 0.000E+00 -   2.342E-01 1.00E+03 2.48E+00 GA 
1509.19-4.456E-01 +   9.901E-01 1.45E+02 2.19E+00 GA 
665.45-2.417E-01 +   9.036E-01 2.35E+02 1.56E+00 GA 

Co-60    T   3.2795E-03                                      3.65E+11             
1173.24 3.279E-03 ?(  8.745E-03 1.81E+02 9.99E+01 G  
1332.50 0.000E+00 -   5.565E-03 1.00E+03 1.00E+02 G  

Cs-137   I   5.8053E-03                                      3.65E+11             
661.66 5.805E-03 ?(  1.336E-02 1.50E+02 8.46E+01 G  

Eu-152   I   5.6083E-03                                      3.65E+11             
344.30 5.608E-03 &(  3.888E-02 4.28E+02 2.70E+01 G  
121.87 2.081E-02     3.237E-02 1.00E+02 2.86E+01 GA 

1408.08 3.144E-02 ?   3.794E-02 9.54E+01 2.12E+01 GA 
964.05-2.138E-03 %   9.108E-02 2.60E+03 1.46E+01 GA 
778.90 0.000E+00 -   1.363E-01 1.00E+03 1.30E+01 GA 
411.09-7.240E-02 &   4.910E-01 4.19E+02 2.26E+00 GA 

Eu-154   I  -1.4120E-02                                      3.65E+11             
1274.80-1.412E-02 ?(  3.965E-02 1.83E+02 3.55E+01 G  
123.10-1.356E-02 +   2.800E-02 1.30E+02 4.05E+01 GA 
723.30-4.901E-02 +   8.886E-02 1.17E+02 1.97E+01 GA 

K-40     N  -1.6557E-01                                      3.65E+11             
1460.80-1.656E-01 ?(P 2.924E-01 4.27E+01 1.07E+01 G  

Pa-234   N   8.8230E-03                                      3.65E+11             
883.24 8.823E-03 ?(  9.294E-02 6.50E+02 1.50E+01 G  
98.44-3.441E-03 +   4.760E-02 8.45E+02 2.51E+01 GA 

946.00 0.000E+00 -   1.578E-01 1.00E+03 1.20E+01 GA 

Pb-210   N  -7.3664E-01                                      3.65E+11             
46.54-7.366E-01 &(  2.331E+00 1.99E+02 4.25E+00 G  

Pb-212   N   7.4119E-03                                      3.65E+11             
238.63 7.412E-03 &(P 2.344E-02 7.97E+01 4.31E+01 G  
77.11-1.803E-02 +   7.503E-02 2.59E+02 1.75E+01 GA 
74.81-2.237E-04 %   1.399E-01 3.80E+04 9.60E+00 GA 
87.20-6.657E-02 +   2.100E-01 1.97E+02 6.30E+00 GA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
300.09 7.233E-02 & P 2.813E-01 1.60E+02 3.27E+00 GA 

Pb-214   N   6.2432E-04                                      3.65E+11             
351.79 6.243E-04 %(P 2.807E-02 1.01E+02 3.71E+01 G  
295.22 1.234E-02 ? P 5.158E-02 8.88E+01 1.92E+01 GA 
241.92-1.036E-01 + P 1.580E-01 1.22E+02 7.47E+00 GA 

Ra-226   N   1.7113E-01                                      3.65E+11             
186.20 1.711E-01 &(  2.152E-01 8.31E+01 3.60E+00 G  

Th-230   N  -4.8305E-01                                      3.65E+11             
67.67-4.831E-01 ?(  4.134E+00 5.27E+02 3.73E-01 G  

Th-234   N  -2.6103E-02                                      3.65E+11             
92.60-2.610E-02 ?(  2.105E-01 4.95E+02 5.60E+00 G  

Tl-208   N   1.2198E-02                                      3.65E+11             
583.14 1.220E-02 ?(  1.318E-02 7.46E+01 8.60E+01 G  
860.47 2.985E-03 %   1.166E-01 2.38E+03 1.20E+01 GA 

U-235    N   1.2314E-02                                      3.65E+11             
185.70 1.231E-02 ?(  1.382E-02 7.51E+01 5.40E+01 G  
143.76 1.500E-02 ?   6.875E-02 2.85E+02 1.05E+01 GA 
163.35 2.963E-02 ?   1.880E-01 3.91E+02 4.70E+00 GA 

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Pb-210      46.86        26.        -4.    -0.001   397.64  -7.366E-01   
Th-230      67.62        21.        -1.     0.000  1053.91  -4.831E-01   
Pb-212      77.30        28.        -3.    -0.001   518.48  -1.803E-02   
Pb-212      86.96        42.        -5.    -0.002   393.67  -6.657E-02   
Th-234      92.91        39.        -2.    -0.001   990.28  -2.610E-02   
Pa-234      98.81        45.        -1.     0.000  1689.41  -3.441E-03   
Eu-152     121.60        36.         9.     0.003   200.33   2.081E-02   
Eu-154     123.31        54.        -8.    -0.003   260.21  -1.356E-02   
U-235      142.63        23.         2.     0.001   570.78   1.500E-02   
U-235      164.07        34.         2.     0.001   782.47   2.963E-02   
U-235      186.12        23.        10.     0.004   150.24   1.231E-02   
Ra-226     186.12        25.         9.     0.003   166.27   1.711E-01   
Pb-212     238.38        34.         4.     0.002   159.49   7.412E-03  P
Pb-214     241.84        45.       -10.    -0.004   244.32  -1.036E-01  P
Ac-228     270.65        18.        10.     0.004   142.01   2.216E-01   
Pb-214     295.81        25.         3.     0.001   177.67   1.234E-02  P
Pb-212     299.77        21.         3.     0.001   320.78   7.233E-02  P
Eu-152     344.48        23.         2.     0.001   856.07   5.608E-03   
Eu-152     411.64        21.        -2.    -0.001   838.66  -7.240E-02   
Tl-208     584.13        13.         8.     0.003   149.28   1.220E-02   
Bi-214     612.05        15.         2.     0.001   574.46   5.788E-03   
Cs-137     661.35        11.         3.     0.001   299.73   5.805E-03   
Bi-214     666.20        17.        -3.    -0.001   470.56  -2.417E-01   
Eu-154     722.32        24.        -6.    -0.002   234.16  -4.901E-02   
Bi-212     727.21        12.        -2.    -0.001   558.34  -2.409E-02   
Ac-228     794.64         8.         8.     0.003   117.34   3.265E-01   
Pa-234     883.24        11.         1.     0.000  1299.46   8.823E-03   
Ac-228     911.69        12.         6.     0.002   188.52   3.645E-02   
Bi-214     933.59        10.        -2.    -0.001   407.09  -1.356E-01   
Ac-228     964.07        16.        -2.    -0.001   586.42  -7.586E-02   
Bi-214    1120.59         6.         1.     0.001   196.79   2.082E-02  P
Co-60     1173.23         3.         2.     0.001   362.31   3.279E-03   
Eu-154    1273.67         7.        -2.    -0.001   366.92  -1.412E-02   
Eu-152    1408.14         2.         3.     0.001   190.84   3.144E-02   
K-40      1460.93        27.        -7.    -0.003    85.30  -1.656E-01  P
Bi-214    1508.83        12.        -4.    -0.001   289.03  -4.456E-01   
Bi-212    1620.94         3.         3.     0.001   195.23   3.136E-01   
Bi-214    1764.54         9.        -3.    -0.001   502.31  -6.258E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.6449E-02    3.6449E-02   6.8713E-02    6.8757E-02  5.086E-02
Am-241 #A    1.3505E-03    1.3505E-03   8.8449E-02    8.8449E-02  7.272E-02
Bi-212 #A   -2.4090E-02   -2.4090E-02   1.3450E-01    1.3451E-01  1.069E-01
Bi-214 #A    5.7883E-03    5.7883E-03   3.3252E-02    3.3254E-02  2.652E-02
Co-60  #A    3.2795E-03    3.2795E-03   1.1882E-02    1.1884E-02  8.745E-03
Cs-137 #A    5.8053E-03    5.8053E-03   1.7400E-02    1.7405E-02  1.336E-02
Eu-152 #A    5.6083E-03    5.6083E-03   4.8011E-02    4.8013E-02  3.888E-02
Eu-154 #A   -1.4120E-02   -1.4120E-02   5.1811E-02    5.1820E-02  3.965E-02
K-40   #A   -1.6557E-01   -1.6557E-01   5.3829E-01    5.3842E-01  2.924E-01
Pa-234 #A    8.8230E-03    8.8230E-03   1.1465E-01    1.1465E-01  9.294E-02
Pb-210 #A   -7.3664E-01   -7.3664E-01   2.9292E+00    2.9301E+00  2.331E+00
Pb-212 #A    7.4119E-03    7.4119E-03   2.8114E-02    2.8122E-02  2.344E-02
Pb-214 #A    6.2432E-04    6.2432E-04   3.1839E-02    3.1839E-02  2.807E-02
Ra-226 #A    1.7113E-01    1.7113E-01   2.8455E-01    2.8491E-01  2.152E-01
Th-230 #A   -4.8305E-01   -4.8305E-01   5.0909E+00    5.0911E+00  4.134E+00
Th-234 #A   -2.6103E-02   -2.6103E-02   2.5849E-01    2.5850E-01  2.105E-01
Tl-208 #A    1.2198E-02    1.2198E-02   1.8210E-02    1.8228E-02  1.318E-02
U-235  #A    1.2314E-02    1.2314E-02   1.8499E-02    1.8528E-02  1.382E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/17/2013  Time: 07:30:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1178 +0.250263*Channel -5.22709e-008*Channel**2

FWHM (ch) =   3.1335 +0.001084*Channel -5.65686e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.89 -0.09%      0.91     0.91    0.05%
977.29      244.70   244.65  0.02%      1.05     1.04    1.49%

1375.10      344.28   344.16  0.04%      1.11     1.13   -2.13%
3114.26      778.90   779.00 -0.01%      1.51     1.49    1.09%
3854.87      964.08   964.08  0.00%      1.61     1.62   -0.57%
5632.21     1408.01  1407.99  0.00%      1.86     1.86    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

239 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

240 of 366



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/18/2013  Time: 07:31:08

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1044 +0.250271*Channel -5.37472e-008*Channel**2

FWHM (ch) =   3.1034 +0.001033*Channel -4.68457e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.90     0.90    0.13%
977.36      244.70   244.66  0.02%      1.01     1.02   -1.19%

1375.11      344.28   344.15  0.04%      1.12     1.11    1.21%
3114.27      778.90   779.00 -0.01%      1.46     1.47   -0.15%
3854.90      964.08   964.07  0.00%      1.59     1.60   -0.10%
5632.29     1408.01  1408.00  0.00%      1.86     1.86    0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:39:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0853 +0.250249*Channel -5.09283e-008*Channel**2

FWHM (ch) =   3.1990 +0.000962*Channel -2.89744e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.92   -1.43%
977.52      244.70   244.66  0.01%      1.04     1.03    1.01%

1375.26      344.28   344.15  0.04%      1.12     1.12    0.54%
3114.50      778.90   778.99 -0.01%      1.49     1.48    0.71%
3855.16      964.08   964.08 -0.00%      1.60     1.62   -1.22%
5632.48     1408.01  1407.99  0.00%      1.93     1.92    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:55:57

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0939 +0.250179*Channel -3.18452e-008*Channel**2

FWHM (ch) =   2.9623 +0.001039*Channel -3.65004e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.87   -0.89%
978.82      244.70   244.75 -0.02%      0.98     0.99   -0.48%

1376.56      344.28   344.23  0.01%      1.10     1.08    1.61%
3115.11      778.90   778.93 -0.00%      1.47     1.46    0.33%
3855.73      964.08   964.06  0.00%      1.59     1.61   -0.93%
5632.45     1408.01  1408.02 -0.00%      1.92     1.91    0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

259 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

269 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130417001_QCAsLeft                                                        
Acquired: 4/17/2013 07:19:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130417001_QCAsLeft.An1

Acquisition information
Start time:                 4/17/2013 07:19:43
Live time:                600
Real time:                628
Dead time:                  4.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0617

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10671.   1.53   1.13  1.774E-02
45.48     5479.   2.02   0.83  1.759E-02
46.86     1558.   7.47   0.83  1.755E-02
121.89    85643.   0.37   0.91  1.556E-02   121.78  28.410  9.894E-01 QA122 
244.64    17942.   0.92   1.05  1.231E-02   244.70   7.550  9.866E-01 Qa245 
295.79      889.   7.12   1.14  1.099E-02
344.16    50105.   0.47   1.11  9.739E-03   344.28  26.590  9.889E-01 Qa344 
367.59     1620.   5.11   1.11  9.494E-03
411.06     3640.   2.34   1.20  9.042E-03
443.90     4675.   1.99   1.17  8.701E-03
488.61      629.  10.27   1.22  8.236E-03
564.03      655.   8.07   1.32  7.451E-03
586.31      691.  10.05   0.93  7.220E-03
656.46      270.  19.29   1.19  6.491E-03
678.66      485.  10.82   1.04  6.260E-03
688.79     1066.   4.90   1.42  6.154E-03
719.35      328.  15.91   1.48  5.837E-03
778.99    13259.   1.04   1.51  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.52      398.  14.59   1.37  5.102E-03
867.40     4059.   2.33   1.52  4.894E-03
919.58      443.  11.43   1.57  4.703E-03
964.07    12949.   0.98   1.61  4.540E-03   964.08  14.500  1.005E+00 Qa964 

1005.11      693.   7.98   1.25  4.432E-03
1085.91     8239.   1.19   1.69  4.219E-03
1089.80     1388.   4.26   1.69  4.209E-03
1112.03    11093.   1.07   1.73  4.150E-03
1212.95     1055.   4.86   1.70  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.18     1112.   3.73   1.75  3.658E-03
1407.95    13851.   0.87   1.87  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.51      328.   6.11   1.38  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.27    39.98      5928.     10671. 6.017E+05    3.06   1.132  -      s 
181.27    45.44      3452.      5396. 3.067E+05    4.11   0.833  -       D
186.80    46.82      6050.      1505. 8.572E+04   15.50   0.834  -       D

1181.75   295.79      1298.       889. 8.093E+04   14.23   1.143  -        
1468.77   367.59      1541.      1620. 1.707E+05   10.22   1.108  -      s 
1642.62   411.06      1168.      3640. 4.026E+05    4.68   1.199  -        
1773.92   443.90      1234.      4675. 5.373E+05    3.97   1.167  -        
1952.72   488.61      1142.       629. 7.633E+04   20.55   1.215  -        
2254.35   564.12      1067.       655. 8.787E+04   16.13   1.323  -       D
2343.43   586.31      1251.       691. 9.568E+04   20.10   0.933  -      s 
2624.03   656.46       846.       270. 4.167E+04   38.58   1.191  -        
2712.86   678.66       812.       485. 7.751E+04   21.65   1.043  -      s 
2753.38   688.82       832.      1066. 1.732E+05    9.80   1.422  -       D
2875.62   719.35       855.       328. 5.619E+04   31.81   1.479  -        
3240.39   810.52       899.       398. 7.795E+04   29.17   1.369  -        
3467.99   867.40      1227.      4059. 8.294E+05    4.67   1.522  -        
3676.78   919.58       624.       443. 9.420E+04   22.86   1.569  -      s 
4019.09  1005.11       537.       693. 1.563E+05   15.96   1.247  -      s 
4342.52  1085.84       667.      8239. 1.953E+06    2.38   1.692  -       D
4358.12  1089.74      1058.      1388. 3.298E+05    8.53   1.695  -       D
4447.10  1112.03       660.     11093. 2.673E+06    2.13   1.731  -      s 
4851.15  1212.95       384.      1055. 2.715E+05    9.73   1.704  -        
5196.41  1299.18       142.      1112. 3.040E+05    7.46   1.746  -        
5830.54  1457.51        15.       328. 1.011E+05   12.21   1.378  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.61   121.89      5065.     85643.   142.738     0.74   0.913 
Qa-245    977.28   244.64      2911.     17942.    29.904     1.83   1.051 
Qa-344   1375.10   344.16      1652.     50105.    83.508     0.94   1.106 
Qa-779   3114.24   778.99      1389.     13259.    22.099     2.08   1.507 
Qa-964   3854.86   964.07       753.     12949.    21.582     1.95   1.609 
Qa-1408  5632.03  1407.95       136.     13851.    23.085     1.74   1.869 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8944E-01                                      4.94E+03             
121.78 9.894E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.8662E-01                                      4.94E+03             
244.70 9.866E-01  (  6.912E-03 9.15E-01 7.55E+00 G  

Qa-344       9.8888E-01                                      4.94E+03             
344.28 9.889E-01  (  1.869E-03 4.70E-01 2.66E+01 G  

Qa-779       1.0010E+00                                      4.94E+03             
778.90 1.001E+00  (  6.556E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0051E+00                                      4.94E+03             
964.08 1.005E+00  (  4.963E-03 9.76E-01 1.45E+01 G  

Qa-1408      1.0067E+00                                      4.94E+03             
1408.01 1.007E+00  (  1.975E-03 8.70E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7230E-01    9.8944E-01   7.3190E-03    1.1320E-01  1.916E-03
Qa-245       8.6982E-01    9.8662E-01   1.8059E-02    1.1407E-01  6.912E-03
Qa-344       8.7181E-01    9.8888E-01   9.2900E-03    1.1328E-01  1.869E-03
Qa-779       8.8252E-01    1.0010E+00   2.0864E-02    1.1617E-01  6.556E-03
Qa-964       8.8610E-01    1.0051E+00   1.9612E-02    1.1641E-01  4.963E-03
Qa-1408      8.8754E-01    1.0067E+00   1.7523E-02    1.1626E-01  1.975E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1102.5 to  2034.8 keV)     5.270E+00  uCi           
Total Decayed Activity ( 1102.5 to  2034.8 keV) 5.9777956E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130418001_QCAsLeft                                                        
Acquired: 4/18/2013 07:20:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130418001_QCAsLeft.An1

Acquisition information
Start time:                 4/18/2013 07:20:22
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0594

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.95    10426.   1.57   1.14  1.774E-02
45.47     5275.   2.11   0.82  1.759E-02
46.83     1448.   8.05   0.82  1.756E-02
121.88    86094.   0.37   0.90  1.556E-02   121.78  28.410  9.948E-01 QA122 
244.66    18092.   0.91   1.01  1.231E-02   244.70   7.550  9.950E-01 Qa245 
295.80      913.   7.28   0.89  1.099E-02
344.15    50122.   0.47   1.12  9.739E-03   344.28  26.590  9.894E-01 Qa344 
367.50     1605.   4.56   1.22  9.495E-03
411.02     3708.   2.48   1.15  9.042E-03
443.91     4826.   2.07   1.18  8.700E-03
488.57      539.  11.59   1.01  8.236E-03
564.05      460.  14.43   1.20  7.451E-03
586.21      618.  10.11   1.52  7.221E-03
678.75      513.  12.03   1.29  6.259E-03
688.71     1008.   7.99   1.39  6.156E-03
719.51      377.  13.39   1.49  5.835E-03
779.00    13378.   1.03   1.47  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.75      360.  15.93   0.92  5.101E-03
867.48     3955.   2.49   1.55  4.894E-03
926.33      265.  18.66   0.85  4.678E-03
964.07    12604.   1.02   1.60  4.540E-03   964.08  14.500  9.785E-01 Qa964 

1005.12      680.   8.10   1.50  4.432E-03
1085.93     8099.   1.20   1.68  4.219E-03
1089.97     1371.   3.90   1.68  4.209E-03
1112.04    11156.   1.07   1.71  4.150E-03
1213.00     1068.   4.73   1.95  3.885E-03
1274.59      194.  15.89   0.81  3.723E-03

295 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/18/2013 07:31:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.17     1156.   3.77   1.55  3.658E-03
1407.97    13924.   0.87   1.86  3.372E-03  1408.01  20.850  1.012E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.22    39.95      6042.     10426. 5.878E+05    3.14   1.141  -      s 
181.26    45.43      3545.      5275. 2.999E+05    4.22   0.823  -       D
186.71    46.79      6066.      1448. 8.248E+04   16.10   0.824  -       D

1181.80   295.80      1404.       913. 8.309E+04   14.57   0.889  -        
1468.45   367.50      1248.      1605. 1.690E+05    9.11   1.222  -      s 
1642.48   411.02      1394.      3708. 4.100E+05    4.96   1.146  -        
1773.99   443.91      1478.      4826. 5.547E+05    4.14   1.179  -        
1952.57   488.57      1122.       539. 6.544E+04   23.19   1.006  -        
2254.44   564.05      1358.       460. 6.167E+04   28.87   1.203  -        
2343.07   586.21      1096.       618. 8.558E+04   20.23   1.517  -        
2713.21   678.75      1027.       513. 8.190E+04   24.05   1.287  -        
2753.09   688.71      1406.      1008. 1.638E+05   15.98   1.390  -        
2876.29   719.51       804.       377. 6.459E+04   26.79   1.490  -        
3241.33   810.75       886.       360. 7.047E+04   31.87   0.919  -      s 
3468.32   867.48      1373.      3955. 8.082E+05    4.99   1.551  -        
3703.85   926.33       660.       265. 5.663E+04   37.32   0.854  -      s 
4019.18  1005.12       548.       680. 1.535E+05   16.20   1.500  -        
4342.66  1085.86       711.      8099. 1.919E+06    2.41   1.675  -       D
4358.81  1089.90       740.      1371. 3.257E+05    7.79   1.678  -       D
4447.16  1112.04       672.     11156. 2.688E+06    2.13   1.705  -      s 
4851.41  1213.00       363.      1068. 2.750E+05    9.46   1.952  -      s 
5097.99  1274.59       168.       194. 5.211E+04   31.78   0.814  -      s 
5196.42  1299.17       164.      1156. 3.159E+05    7.54   1.548  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.62   121.88      5098.     86094.   143.490     0.74   0.901 
Qa-245    977.35   244.66      2980.     18092.    30.153     1.83   1.006 
Qa-344   1375.11   344.15      1833.     50122.    83.536     0.95   1.123 
Qa-779   3114.28   779.00      1348.     13378.    22.296     2.06   1.465 
Qa-964   3854.87   964.07       850.     12604.    21.007     2.03   1.599 
Qa-1408  5632.18  1407.97       172.     13924.    23.206     1.75   1.864 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9480E-01                                      4.94E+03             
121.78 9.948E-01  (  1.922E-03 3.69E-01 2.84E+01 G  

Qa-245       9.9499E-01                                      4.94E+03             
244.70 9.950E-01  (  6.995E-03 9.14E-01 7.55E+00 G  

Qa-344       9.8936E-01                                      4.94E+03             
344.28 9.894E-01  (  1.969E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0101E+00                                      4.94E+03             
778.90 1.010E+00  (  6.461E-03 1.03E+00 1.30E+01 G  

Qa-964       9.7849E-01                                      4.94E+03             
964.08 9.785E-01  (  5.275E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0122E+00                                      4.94E+03             
1408.01 1.012E+00  (  2.223E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7690E-01    9.9480E-01   7.3399E-03    1.1381E-01  1.922E-03
Qa-245       8.7707E-01    9.9499E-01   1.8184E-02    1.1504E-01  6.995E-03
Qa-344       8.7210E-01    9.8936E-01   9.3565E-03    1.1334E-01  1.969E-03
Qa-779       8.9040E-01    1.0101E+00   2.0765E-02    1.1717E-01  6.461E-03
Qa-964       8.6253E-01    9.7849E-01   1.9902E-02    1.1347E-01  5.275E-03
Qa-1408      8.9220E-01    1.0122E+00   1.7688E-02    1.1690E-01  2.223E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9799056E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:28:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.94      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.93      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130425001_QCAsLeft.An1

Acquisition information
Start time:                 4/25/2013 07:28:31
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10769.   1.48   1.11  1.774E-02
45.47     5368.   2.05   0.84  1.759E-02
46.86     1486.   7.91   0.85  1.756E-02
121.88    85649.   0.37   0.90  1.556E-02   121.78  28.410  9.906E-01 QA122 
244.66    17656.   0.92   1.04  1.231E-02   244.70   7.550  9.720E-01 Qa245 
295.92      963.   8.15   1.03  1.098E-02
344.15    50219.   0.47   1.12  9.740E-03   344.28  26.590  9.922E-01 Qa344 
367.60     1616.   4.92   1.18  9.494E-03
411.04     3694.   2.40   1.27  9.042E-03
443.86     4952.   1.93   1.27  8.701E-03
488.58      567.  10.98   1.25  8.236E-03
563.99      486.  12.67   1.29  7.452E-03
586.15      572.  11.82   1.29  7.222E-03
678.69      578.   8.90   1.48  6.260E-03
688.75     1102.   7.46   1.33  6.155E-03
719.46      290.  16.24   1.43  5.836E-03
778.98    13248.   1.01   1.49  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.43      357.  14.68   1.24  5.102E-03
867.40     3856.   2.45   1.47  4.894E-03
919.36      426.  14.24   1.57  4.704E-03
964.13    12518.   0.95   1.62  4.540E-03   964.08  14.500  9.728E-01 Qa964 

1005.20      646.   8.40   1.49  4.432E-03
1085.92     8246.   1.18   1.71  4.219E-03
1089.88     1380.   3.90   1.71  4.209E-03
1112.03    10803.   1.11   1.71  4.150E-03
1212.85     1056.   5.03   1.63  3.885E-03
1299.10     1234.   3.42   1.51  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13729.   0.88   1.93  3.372E-03  1408.01  20.850  9.990E-01 Qa1408
1457.49      360.   5.96   1.49  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    39.96      5642.     10769. 6.072E+05    2.96   1.107  -      s 
181.37    45.42      3359.      5368. 3.051E+05    4.10   0.844  -       D
186.93    46.81      6161.      1486. 8.466E+04   15.81   0.845  -       D

1182.44   295.92      1794.       963. 8.770E+04   16.30   1.026  -        
1469.02   367.60      1431.      1616. 1.703E+05    9.85   1.180  -      s 
1642.74   411.04      1224.      3694. 4.085E+05    4.80   1.268  -        
1773.97   443.86      1260.      4952. 5.691E+05    3.86   1.274  -        
1952.81   488.58      1104.       567. 6.884E+04   21.97   1.251  -        
2254.42   563.99      1222.       486. 6.518E+04   25.34   1.288  -        
2343.03   586.15      1247.       572. 7.915E+04   23.64   1.286  -      s 
2713.21   678.69       740.       578. 9.237E+04   17.81   1.482  -        
2753.46   688.75      1383.      1102. 1.791E+05   14.93   1.332  -        
2876.31   719.46       978.       333. 5.706E+04   34.33   1.249  -        
3240.30   810.43       796.       357. 6.997E+04   29.35   1.242  -        
3468.27   867.40      1275.      3856. 7.879E+05    4.91   1.474  -        
3676.19   919.36       857.       426. 9.061E+04   28.47   1.570  -        
4019.75  1005.20       561.       646. 1.458E+05   16.81   1.492  -        
4342.84  1085.84       603.      8246. 1.954E+06    2.36   1.706  -       D
4358.69  1089.80       759.      1380. 3.279E+05    7.80   1.709  -       D
4447.38  1112.03       781.     10803. 2.603E+06    2.22   1.705  -      s 
4851.02  1212.85       409.      1056. 2.718E+05   10.05   1.626  -        
5196.36  1299.10       131.      1234. 3.373E+05    6.85   1.506  -        
5830.74  1457.49        20.       360. 1.111E+05   11.92   1.492  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.74   121.88      4923.     85649.   142.749     0.74   0.903 
Qa-245    977.52   244.66      2852.     17656.    29.427     1.83   1.039 
Qa-344   1375.26   344.15      1896.     50219.    83.698     0.95   1.123 
Qa-779   3114.43   778.98      1164.     13295.    22.158     2.02   1.491 
Qa-964   3855.09   964.06       966.     12880.    21.467     2.05   1.603 
Qa-1408  5632.33  1407.96       180.     13729.    22.881     1.77   1.934 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9063E-01                                      4.94E+03             
121.78 9.906E-01  (  1.891E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7196E-01                                      4.94E+03             
244.70 9.720E-01  (  6.850E-03 9.17E-01 7.55E+00 G  

Qa-344       9.9225E-01                                      4.94E+03             
344.28 9.922E-01  (  2.005E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0049E+00                                      4.94E+03             
778.90 1.005E+00  (  6.008E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0009E+00                                      4.94E+03             
964.08 1.001E+00  (  5.626E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.9895E-01                                      4.94E+03             
1408.01 9.990E-01  (  2.277E-03 8.83E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7237E-01    9.9063E-01   7.3123E-03    1.1333E-01  1.891E-03
Qa-245       8.5593E-01    9.7196E-01   1.7825E-02    1.1239E-01  6.850E-03
Qa-344       8.7379E-01    9.9225E-01   9.4068E-03    1.1367E-01  2.005E-03
Qa-779       8.8490E-01    1.0049E+00   2.0253E-02    1.1649E-01  6.008E-03
Qa-964       8.8140E-01    1.0009E+00   2.0512E-02    1.1609E-01  5.626E-03
Qa-1408      8.7970E-01    9.9895E-01   1.7646E-02    1.1540E-01  2.277E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9595423E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:44:10
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.92      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130425001_QCAsLeft.An1

Acquisition information
Start time:                 4/25/2013 07:44:10
Live time:                600
Real time:                681
Dead time:                 11.92 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8795.   1.88   1.14  1.739E-02
45.25     4498.   2.35   0.79  1.723E-02
46.68     1320.   7.50   0.79  1.718E-02
121.76    82952.   0.38   0.86  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.75    16580.   0.94   0.98  1.122E-02   244.70   7.550  1.001E+00 Qa245 
295.91      872.   8.13   1.17  1.013E-02
344.23    46986.   0.49   1.10  9.109E-03   344.28  26.590  9.925E-01 Qa344 
367.61     1595.   4.82   1.14  8.883E-03
411.08     3544.   2.49   1.17  8.463E-03
443.91     4503.   2.05   1.14  8.147E-03
488.68      548.  11.06   1.32  7.715E-03
564.16      577.   9.00   1.28  6.985E-03
586.14      615.  10.65   1.48  6.775E-03
674.48      240.  17.27   1.38  5.922E-03
678.68      535.   8.52   1.38  5.882E-03
688.70      983.   7.14   1.24  5.786E-03
778.92    12478.   1.05   1.47  4.916E-03   778.90  12.970  1.001E+00 Qa779 
810.51      302.  16.80   0.94  4.794E-03
867.40     3735.   2.64   1.52  4.575E-03
919.27      428.  12.98   1.12  4.374E-03
926.30      219.  19.65   1.28  4.347E-03
964.06    12066.   1.05   1.59  4.202E-03   964.08  14.500  1.013E+00 Qa964 

1005.16      554.   7.19   1.20  4.107E-03
1085.86     7636.   1.24   1.70  3.922E-03
1089.80     1279.   4.36   1.70  3.913E-03
1112.05    10140.   1.17   1.70  3.862E-03
1212.90     1039.   5.26   1.82  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.63      218.  15.34   0.72  3.488E-03
1299.13     1089.   3.84   1.86  3.432E-03
1408.00    13088.   0.90   1.92  3.182E-03  1408.01  20.850  1.009E+00 Qa1408
1457.64      323.   6.01   1.44  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.70      7162.      8795. 5.057E+05    3.77   1.143  -      s 
181.26    45.22      3347.      4510. 2.618E+05    4.69   0.788  -       D
186.98    46.65      4296.      1272. 7.403E+04   15.62   0.789  -       D

1183.35   295.91      1538.       872. 8.611E+04   16.25   1.166  -        
1470.04   367.61      1346.      1595. 1.795E+05    9.64   1.143  -      s 
1643.88   411.08      1276.      3544. 4.187E+05    4.97   1.168  -        
1775.17   443.91      1210.      4503. 5.528E+05    4.09   1.136  -        
1954.18   488.68      1042.       548. 7.103E+04   22.12   1.325  -        
2256.05   564.37      1058.       577. 8.259E+04   17.99   1.280  -       D
2343.95   586.14      1184.       615. 9.072E+04   21.30   1.476  -        
2714.36   678.75       947.       545. 9.264E+04   21.66   0.919  -      s 
2754.16   688.70      1125.       983. 1.699E+05   14.27   1.244  -        
3241.42   810.51       785.       302. 6.306E+04   33.59   0.935  -      s 
3469.02   867.40      1396.      3735. 8.165E+05    5.28   1.516  -        
3676.53   919.27       718.       428. 9.779E+04   25.97   1.121  -      s 
3704.68   926.30       544.       219. 5.038E+04   39.29   1.280  -      s 
4020.21  1005.16       344.       554. 1.349E+05   14.38   1.201  -      s 
4343.10  1085.83       666.      7636. 1.947E+06    2.48   1.696  -       D
4358.89  1089.77       912.      1279. 3.268E+05    8.71   1.699  -       D
4447.91  1112.05       840.     10140. 2.626E+06    2.35   1.704  -        
4851.51  1212.90       407.      1039. 2.863E+05   10.52   1.816  -        
5098.55  1274.63       183.       218. 6.241E+04   30.69   0.719  -      s 
5196.60  1299.13       147.      1089. 3.173E+05    7.68   1.861  -        
5831.10  1457.64        13.       323. 1.054E+05   12.01   1.443  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

317 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 07:56:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5865.     82952.   138.253     0.76   0.858 
Qa-245    978.82   244.75      2677.     16580.    27.633     1.88   0.982 
Qa-344   1376.55   344.23      2052.     46986.    78.311     0.99   1.099 
Qa-779   3115.06   778.92      1201.     12478.    20.796     2.09   1.468 
Qa-964   3855.73   964.06       915.     12066.    20.111     2.10   1.592 
Qa-1408  5632.37  1408.00       148.     13088.    21.813     1.80   1.923 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.153E-03 3.81E-01 2.84E+01 G  

Qa-245       1.0015E+00                                      4.94E+03             
244.70 1.001E+00  (  7.282E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9246E-01                                      4.94E+03             
344.28 9.925E-01  (  2.229E-03 4.93E-01 2.66E+01 G  

Qa-779       1.0011E+00                                      4.94E+03             
778.90 1.001E+00  (  6.479E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0131E+00                                      4.94E+03             
964.08 1.013E+00  (  5.916E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0092E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.186E-03 8.98E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8157E-01    1.0011E+00   7.6311E-03    1.1454E-01  2.153E-03
Qa-245       8.8192E-01    1.0015E+00   1.8849E-02    1.1588E-01  7.282E-03
Qa-344       8.7398E-01    9.9246E-01   9.7946E-03    1.1373E-01  2.229E-03
Qa-779       8.8156E-01    1.0011E+00   2.0947E-02    1.1619E-01  6.479E-03
Qa-964       8.9214E-01    1.0131E+00   2.1300E-02    1.1760E-01  5.916E-03
Qa-1408      8.8874E-01    1.0092E+00   1.8135E-02    1.1663E-01  2.186E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.6 to  2035.3 keV)     5.300E+00  uCi           
Total Decayed Activity ( 1099.6 to  2035.3 keV) 6.0183835E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130417002_BG                                                              
Acquired: 4/17/2013 07:32:28
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130417002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130417002_BG.An1

Acquisition information
Start time:                 4/17/2013 07:32:28
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.8901E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.9308E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130418002_BG                                                              
Acquired: 4/18/2013 07:39:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130418002_BG.An1

Acquisition information
Start time:                 4/18/2013 07:39:14
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

327 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/18/2013 07:49:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.9566E+00
Ra-226  <    2.3647E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130425003_BG                                                              
Acquired: 4/25/2013 07:50:53
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425003_BG.An1

Acquisition information
Start time:                 4/25/2013 07:50:53
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

337 of 366



ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:01:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
432.69       10.  31.62   0.33  8.817E-03
511.31       26.  22.95   0.55  8.000E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
1729.29   432.69         0.        10. 1.134E+03   63.25   0.333  -      s 
2043.72   511.31         2.        26. 3.188E+03   45.90   0.546 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:01:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:01:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.8901E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130425002_BG                                                              
Acquired: 4/25/2013 08:00:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:10:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130425002_BG.An1

Acquisition information
Start time:                 4/25/2013 08:00:12
Live time:                600
Real time:                601
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:55:57
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.185E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.25keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:10:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:10:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.7579E+00
Am-241  <    6.4374E-01
Bi-212  <    2.1575E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    3.5718E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.1903E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    3.5211E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 08:10:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130425002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513154519

Instrument : HPGE02                           Begun : 04/17/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130417_001     RCCV       QUALITY CONTROL CHEC                          04/17/13 07:19    1.0    1                     

002     2_20130417_002     RIB        BACKGROUND CONTAMINA                          04/17/13 07:32    1.0                          

003     2_20130417_003     BLANK      QC680470                 Soil       196468    04/17/13 08:00    1.0                          

004     2_20130417_004     BLANK      QC680275                 Soil       196422    04/17/13 08:57    1.0                          

005     2_20130417_005     BLANK      QC680146                 Soil       196389    04/17/13 09:45    1.0                          

006     2_20130417_006     BLANK      QC680773                 Soil       196550    04/17/13 11:21    1.0                          

007     2_20130417_007     MSS        243252-001               Soil       195073    04/17/13 12:21    1.0                 MASS-    

008     2_20130417_008     SAMPLE     243280-001               Soil       192695    04/17/13 13:56    1.0                          

009     2_20130417_009     SDUP       QC677343                 Soil       195073    04/17/13 15:52    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513155960

Instrument : HPGE02                           Begun : 04/18/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130418_001     RCCV       QUALITY CONTROL CHEC                          04/18/13 07:20    1.0    1                     

002     2_20130418_002     RIB        BACKGROUND CONTAMINA                          04/18/13 07:39    1.0                          

003     2_20130418_003     MSS        243252-001               Soil       195073    04/18/13 07:57    1.0                 MASS-    

004     2_20130418_004     SAMPLE     243280-008               Soil       192695    04/18/13 09:31    1.0                          

005     2_20130418_005     SAMPLE     243259-001               Soil       193312    04/18/13 11:58    1.0                          

006     2_20130418_006     SAMPLE     243280-001               Soil       192695    04/18/13 13:33    1.0                          

007     2_20130418_007     LCS        QC680147                 Soil       196389    04/18/13 15:48    1.0    2                     

008     2_20130418_008     LCS        QC680276                 Soil       196422    04/18/13 16:52    1.0    2                     

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513166048

Instrument : HPGE02                           Begun : 04/25/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130425_001  RCCV    QUALITY CONTROL CHEC               04/25/13 07:28 1.0 1          
002  2_20130425_002  RIB     BACKGROUND CONTAMINA               04/25/13 07:40 1.0            
003  2_20130425_003  RIB     BACKGROUND CONTAMINA               04/25/13 07:50 1.0            
004  2_20130425_004  MSS     244032-002           Soil   196422 04/25/13 09:11 1.0            
005  2_20130425_005  SAMPLE  244032-005           Soil   196422 04/25/13 10:41 1.0            
006  2_20130425_006  SAMPLE  244032-006           Soil   196422 04/25/13 12:19 1.0            
007  2_20130425_007  SDUP    QC681442             Soil   196422 04/25/13 14:30 1.0            
008  2_20130425_008  SAMPLE  244032-009           Soil   196422 04/25/13 15:30 1.0            
009  2_20130425_009  SAMPLE  244032-011           Soil   196422 04/25/13 16:21 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533166064

Instrument : HPGE04                           Begun : 04/25/13 07:44             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130425_001     RCCV       QUALITY CONTROL CHEC                          04/25/13 07:44    1.0    1                     

002     4_20130425_002     RIB        BACKGROUND CONTAMINA                          04/25/13 08:00    1.0                          

003     4_20130425_003     SAMPLE     244032-003               Soil       196422    04/25/13 09:14    1.0                          

004     4_20130425_004     SAMPLE     244032-004               Soil       196422    04/25/13 10:42    1.0                          

005     4_20130425_005     SAMPLE     244032-007               Soil       196422    04/25/13 12:24    1.0                 MASS+    

006     4_20130425_006     SAMPLE     244032-008               Soil       196422    04/25/13 14:32    1.0                          

007     4_20130425_007     SAMPLE     244032-010               Soil       196422    04/25/13 15:32    1.0                          

008     4_20130425_008     SAMPLE     244032-012               Soil       196422    04/25/13 16:22    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 26-APR-2013 20:03

Batch Number : 196422                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 15-MAR-2013 14:38              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243776-001                      307.76  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:59  GS 186                     

2      243777-001                      308.54  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:04  GS 186                     

3      243777-002                      330.46  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:36  GS 186                     

4      243777-003                      344.52  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:41  GS 186                     

5      243777-004                      314.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:48  GS 186                     

6      243777-005                      323.02  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:36  GS 186                     

7      243777-006                      307.71  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:43  GS 186                     

8      243777-007                      324.8   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:49  GS 186                     

9      243740-001                      347.32  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:56  GS 186                     

10     243740-002                      350.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:01  GS 186                     

11     243740-003                      397.69  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:06  GS 186                     

12     243740-004                      390.62  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:14  GS 186                     

13     243740-005                      369.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:23  GS 186                     

14     243740-006                      372.5   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:29  GS 186                     

15     243740-007                      363.88  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:37  GS 186                     

16     243740-008                      340.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:43  GS 186                     

17     243740-009                      357.57  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:50  GS 186                     

18     243740-010                      388.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

19     243741-001                      322.41  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:03  GS 186                     

20     243741-002                      315.67  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:11  GS 186                     

21     243741-003                      307.14  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:17  GS 186                     

22     243741-004                      316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

23     243741-005                      359.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:33  GS 186                     

24     243741-006                      354.08  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:41  GS 186                     

25     243741-007                      326.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:48  GS 186                     

26     243741-008                      322.64  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:51  GS 186                     

27     243741-009                      312.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:57  GS 186                     

28     243741-010                      352.29  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:59  GS 186                     

29     243741-011                      362.77  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

30     243741-012                      321.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

31     243742-001                      365.27  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:09  GS 186                     

32     243742-002                      364.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:11  GS 186                     

33     243742-003                      373.86  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

34     243742-004                      348.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

35     243742-005                      332.47  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:13  GS 186                     

36     243742-006                      344.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:19  GS 186                     

37     243494-001                      327.15  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

38     243494-002                      343.85  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

39     243495-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

39     244032-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-001 

40     243495-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

40     244032-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-002 

41     243495-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  GS 186                     

41     244032-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  RA226     alias:243495-003 

42     243495-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  GS 186                     

42     244032-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  RA226     alias:243495-004 

43     243495-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  GS 186                     

43     244032-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  RA226     alias:243495-005 

44     243495-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  GS 186                     
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44     244032-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  RA226     alias:243495-006 

45     243495-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  GS 186                     

45     244032-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  RA226     alias:243495-007 

46     243495-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

46     244032-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-008 

47     243495-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

47     244032-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-009 

48     243495-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  GS 186                     

48     244032-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  RA226     alias:243495-010 

49     243495-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  GS 186                     

49     244032-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  RA226     alias:243495-011 

50     243495-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  GS 186                     

50     244032-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  RA226     alias:243495-012 

51     243496-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  GS 186                     

51     244033-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  RA226     alias:243496-001 

52     243496-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  GS 186                     

52     244033-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  RA226     alias:243496-002 

53     243496-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  GS 186                     

53     244033-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  RA226     alias:243496-003 

54     243496-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  GS 186                     

54     244033-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  RA226     alias:243496-004 

55     243496-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  GS 186                     

55     244033-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  RA226     alias:243496-005 

56     243496-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  GS 186                     

56     244033-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  RA226     alias:243496-006 

QC1    QC680275    BLANK               311.15  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:54  GS 186                     

QC2    QC680276    LCS                 314.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:51  GS 186                     

18     QC680277    SDUP of 243740-010  373.89  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

22     QC680278    SDUP of 243741-004  316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

40     QC680279    SDUP of 243495-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  GS 186                     

40     QC681442    SDUP of 244032-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  RA226     alias:QC680279   

Page 2 of 2

357 of 366



Standards

358 of 366



359 of 366

SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 298358: 

SDG# 

244033 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835BCov_HPSCT012.wpd 



• I. I. I, I, I. I, I. I, !,, !,, I, I, I. 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

Sf~/4-
Andrew Kong 
Project Manager/Chemist 

29835BCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Mar-2013 12-PE-E0795-18 244033-004 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-17 244033-003 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-20 244033-006 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-19 244033-005 N GEN PREP HASL300 3 

· 04-Mar-2013 12-PE-E0795-16 244033-002 N GEN PREP HASL300 3 

04-Mar-2013 12-PE-E0795-15 244033-001 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244033 

EDD Filename: 244033 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov _H PSCTO 12. wpd 



Quality Control 
Outlier Reports 

244033 
(No Outliers) 



LDC #: 29835835 

SDG #: 244033. 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: G(Y/23 
Page:~of_)_ 

Reviewer: p-
2nd Reviewer:· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::ilirl;dinn Aro,:, 

I. Technical holdina times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII C:i-'-' ,._, __ ,,_ 

Note: A = Acceptable 
N = Nol provided/applicable 
SW = See worksheet 

Validated Samples· 
<r,,i\ 

1 12-PE-E0795-15 11 

2 12-PE-E0795-16 12 

3 12-PE-E0795-17 13 

4 12-PE-E0795-18 14 

5 12-PE-E0795-19 15 

6 12-PE-E0795-20 16 

7 17 

8 18 

9 19 

10 20 

r.nmmAnt~ 

- Samplinq dates: ~/L/ IC\ 
A 
A 
-

N 

~ 0'--0 
N LGS 
N 

N 

N 
~ 

-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

( -z.,,y Lt CJ") --z_' 
/ 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29835835W. wpd 



Laboratory Job Number 244033
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0795-15       244033-001
12-PE-E0795-16       244033-002
12-PE-E0795-17       244033-003
12-PE-E0795-18       244033-004
12-PE-E0795-19       244033-005
12-PE-E0795-20       244033-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  04/26/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 244

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244033
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/26/13
Samples Received:         03/04/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/26/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for europium-154 in 244033-002; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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r■;;:') TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 Chain-of-Custody Record PAD 01372 

San Diego, CA 92101 _ (2_f- 2,/ Lt-( 1-3 

Project Name 
Radiological Screening Yard 

Project location 
HUNTERS POINT 

S~erNarq.e 
·~'<"'" e. w; ~c\.-tr 

Project Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PE-E0795-15 3/4/2013 

12-PE-E0795-16 3/4/2013 

12-PE-E0795-17 3/4/2013 

12-PE-E0795-1 B 3/4/2013 

12-PE-E0795-19 3/4/2013 

12-PE-E0795-20 3/4/2013 

elinquished by: (signature) 

PO Number 
N/A 

Project Number 
40440012 

Airbill Number 
N/A 

Project Contact Phone 

TIME 

ioq.q 

I OC/13 
L03-'1 
103<.t, 

I ot/c/ 
,03q 

Date ,., 
'.'.'). 

Date 

Time 

ate 

Containers 

1 

1 

1 

1 

1 

1 

415-615-2733 

LEVEL TYPE 
T 
A 
T 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

Received by: (signature) 

Company 

eceived by: (signature) 

G s A LABORATORY NAME 

A R. L 
M 9 p ONSITE - Curtis & 
M 0 H Tompkins, LTD. 
A A 
s ;;.;RA3°1ll~ b J-41-1~► p 
E 

l '+40 3 "1 .. f N <;;, RowJ11 C 

1 1 1 COMMENTS LOCATION 

~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 

LAl30MTOllY INSTlWC'l'lONS/COMMENTS 

COMPOSlTE DESCRIPTION 

-SAMPLE (:ONDITION UPON RECEIPT (l'ORLABORATORY) 

1-----------+----------------1 TEMPERATURE: . SAMPLECONDITIONi COOLER SEAL: 
Company Time Company 

Page 1 of 1 

Project Information 

Section 

P5 4-/).6/JJ 
SAMPLE ID 

I I 11111111111111111 ~ illlll II HI! 011111 I~ Hiil 11111 I Ill 
11111 lllillllll llll l!illlll I~ ~111111111! 911111111 I I~ 

111111 ill 111111111 !1111111111111111 Rll III lij HIii iii 111111 

I II 11111111111111111 ii 1111111 Ill 111111111 lffl II HIii !Ill Ii 1m 

11111111111111111 IIII IIIIIIIIII 001111 Rll 111 DII 0111111 

I HI 1111111111111111111111111111111111011 lfflU HIii iii HI Ill 

SAMPLING COMMENT$ 

ES Unit l:0795 

Systematic 



Results & QC Summary

5 of 244



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-15                Received:        03/04/13                      
Lab ID:          244033-001                    Prepared:        03/20/13 09:34                
Matrix:          Soil                          Analyzed:        04/26/13 07:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.35 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0354 U        0.166          0.134            0.9     
Bismuth-212                           1.33            0.527          0.221                    
Bismuth-214                           0.545           0.0974         0.0396                   
Cesium-137                            0.0140 U        0.0295         0.0229           0.07    
Cobalt-60                            -0.00255 U       0.0303         0.0246           0.03    
Europium-152                          0.0310 U        0.0557         0.0616           0.1     
Europium-154                          0.0244 U        0.0645         0.153            0.2     
Lead-212                              0.415           0.0791         0.0430                   
Lead-214                              0.579           0.0979         0.0399                   
Potassium-40                         11.0             1.07           0.254                    
Protactinium-234                      0.0317 U        0.0712         0.0714                   
Radium-226 (By Bismuth-214)           0.545           0.0974         0.0396           0.2     
Thallium-208                          0.191           0.0409         0.0145                   
Thorium-232 (By Actinium-228)         0.513           0.119          0.0579           0.9     
Thorium-234                           1.11            1.36           1.05                     
Uranium-235                           0.0587 U        0.0361         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-16                Received:        03/04/13                      
Lab ID:          244033-002                    Prepared:        03/20/13 09:59                
Matrix:          Soil                          Analyzed:        04/26/13 08:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.55 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:48                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0363 U       0.162          0.131             0.9     
Bismuth-212                           0.474          0.419          0.280                     
Bismuth-214                           0.460          0.0981         0.0436                    
Cesium-137                            0.0176 U       0.0268         0.0201            0.07    
Cobalt-60                            -0.0168 U       0.0376         0.0291            0.03    
Europium-152                          0.0173 U       0.0712         0.0492            0.1     
Europium-154                          0 U b          0.220          0.205             0.2     
Lead-212                              0.384          0.0702         0.0371                    
Lead-214                              0.529          0.104          0.0460                    
Potassium-40                         12.2            1.16           0.300                     
Protactinium-234                      0.0765 U       0.0954         0.0919                    
Radium-226 (By Bismuth-214)           0.460          0.0981         0.0436            0.2     
Thallium-208                          0.187          0.0464         0.0188                    
Thorium-232 (By Actinium-228)         0.506          0.126          0.0612            0.9     
Thorium-234                           0.626 U        0.571          0.911                     
Uranium-235                           0.0340 U       0.0255         0.143             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-17                Received:        03/04/13                      
Lab ID:          244033-003                    Prepared:        03/20/13 10:03                
Matrix:          Soil                          Analyzed:        04/26/13 09:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.12 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0784         0.170            0.9     
Bismuth-212                           0.945           0.507          0.275                    
Bismuth-214                           0.692           0.122          0.0539                   
Cesium-137                            0 U             0.0228         0.0268           0.07    
Cobalt-60                             0.00283 U       0.0305         0.0247           0.03    
Europium-152                         -0.0421 U        0.0780         0.0612           0.1     
Europium-154                          0.0272 U        0.0644         0.156            0.2     
Lead-212                              0.871           0.0954         0.0434                   
Lead-214                              0.694           0.110          0.0475                   
Potassium-40                          8.62            1.00           0.326                    
Protactinium-234                     -0.100 U         0.134          0.106                    
Radium-226 (By Bismuth-214)           0.692           0.122          0.0539           0.2     
Thallium-208                          0.365           0.0549         0.0190                   
Thorium-232 (By Actinium-228)         1.05            0.180          0.0524           0.9     
Thorium-234                           0.462 U         0.530          1.31                     
Uranium-235                           0.0798 U        0.0407         0.169            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-18                Received:        03/04/13                      
Lab ID:          244033-004                    Prepared:        03/20/13 10:12                
Matrix:          Soil                          Analyzed:        04/26/13 10:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.13 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:36                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0305 U        0.170          0.138             0.9     
Bismuth-212                          0.593           0.403          0.245                     
Bismuth-214                          0.661           0.119          0.0510                    
Cesium-137                           0.00692 U       0.0268         0.0214            0.07    
Cobalt-60                            0 U             0.00456        0.00531           0.03    
Europium-152                         0.0413 U        0.0534         0.0561            0.1     
Europium-154                         0.0317 U        0.0614         0.148             0.2     
Lead-212                             0.782           0.0965         0.0462                    
Lead-214                             0.749           0.105          0.0410                    
Potassium-40                         9.03            0.971          0.284                     
Protactinium-234                     0.00395 U       0.00851        0.111                     
Radium-226 (By Bismuth-214)          0.661           0.119          0.0510            0.2     
Thallium-208                         0.249           0.0512         0.0214                    
Thorium-232 (By Actinium-228)        0.852           0.180          0.0726            0.9     
Thorium-234                          0.782 U         0.559          1.07                      
Uranium-235                          0.0690 U        0.0391         0.163             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-19                Received:        03/04/13                      
Lab ID:          244033-005                    Prepared:        03/20/13 10:20                
Matrix:          Soil                          Analyzed:        04/26/13 12:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.26 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00136 U       0.147          0.121            0.9     
Bismuth-212                           1.28            0.480          0.219                    
Bismuth-214                           0.579           0.0969         0.0371                   
Cesium-137                           -0.00625 U       0.0294         0.0236           0.07    
Cobalt-60                             0 U             0.0180         0.0148           0.03    
Europium-152                          0.0670          0.0976         0.0578           0.1     
Europium-154                          0.0107 U        0.0776         0.146            0.2     
Lead-212                              0.634           0.0836         0.0417                   
Lead-214                              0.611           0.101          0.0453                   
Potassium-40                          9.44            0.982          0.273                    
Protactinium-234                      0.0256 U        0.0468         0.102                    
Radium-226 (By Bismuth-214)           0.579           0.0969         0.0371           0.2     
Thallium-208                          0.283           0.0522         0.0200                   
Thorium-232 (By Actinium-228)         0.747           0.145          0.0545           0.9     
Thorium-234                           1.13            1.34           1.04                     
Uranium-235                           0.0451 U        0.0288         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-20                Received:        03/04/13                      
Lab ID:          244033-006                    Prepared:        03/20/13 10:21                
Matrix:          Soil                          Analyzed:        04/26/13 13:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.75 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0855 U         0.162          0.129             0.9    
Bismuth-212                          0.565            0.387          0.264                    
Bismuth-214                          0.430            0.0913         0.0409                   
Cesium-137                           0.000246 U       0.0249         0.0205            0.07   
Cobalt-60                            0.00968 U        0.0197         0.0177            0.03   
Europium-152                         0.0516 U         0.0695         0.0539            0.1    
Europium-154                        -0.0118 U         0.161          0.131             0.2    
Lead-212                             0.403            0.0662         0.0334                   
Lead-214                             0.458            0.0816         0.0453                   
Potassium-40                        14.7              1.22           0.305                    
Protactinium-234                     0.00612 U        0.0327         0.0891                   
Radium-226 (By Bismuth-214)          0.430            0.0913         0.0409            0.2    
Thallium-208                         0.164            0.0445         0.0199                   
Thorium-232 (By Actinium-228)        0.621            0.129          0.0230            0.9    
Thorium-234                         -0.0891 U         0.389          1.13                     
Uranium-235                          0.0611 U         0.0422         0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/19/13 11:54                
Lab ID:          QC680275                      Analyzed:        04/17/13 08:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00135 U        0.0884         0.0727            0.9    
Bismuth-212                         -0.0241 U         0.135          0.107                    
Bismuth-214                          0.00579 U        0.0333         0.0265                   
Cesium-137                           0.00581 U        0.0174         0.0134            0.07   
Cobalt-60                            0.00328 U        0.0119         0.00875           0.03   
Europium-152                         0.00561 U        0.0480         0.0389            0.1    
Europium-154                        -0.0141 U         0.0518         0.0397            0.2    
Lead-210                            -0.737 U          2.93           2.33                     
Lead-212                             0.00741 U        0.0281         0.0234                   
Lead-214                             0.000624 U       0.0318         0.0281                   
Potassium-40                        -0.166 U          0.538          0.292                    
Protactinium-234                     0.00882 U        0.115          0.0929                   
Radium-226 (By Bismuth-214)          0.00579 U        0.0333         0.0265            0.2    
Thallium-208                         0.0122 U         0.0182         0.0132                   
Thorium-232 (By Actinium-228)        0.0364 U         0.0687         0.0509            0.9    
Thorium-234                         -0.0261 U         0.258          0.211                    
Uranium-235                          0.0123 U         0.0185         0.0138            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/19/13 11:51                
Type:            LCS                           Analyzed:        04/18/13 16:52                
Lab ID:          QC680276                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   314 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.9                 0.396     91.7   54-146  

Page 1 of 1                                                                                                                       3.0

13 of 244



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Sampled:         03/04/13 10:56                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      244032-002                    Prepared:        03/20/13 08:19                
Lab ID:          QC681442                      Analyzed:        04/25/13 14:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   316.93 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.00461 U     0.169         0.0615 U      0.184       0.148           0.9    NC   40  NC     1   

Bismuth-212                        1.10          0.487         0.462         0.523       0.301                  81.9 40  0.634  1   

Bismuth-214                        0.501         0.0973        0.565         0.116       0.0459                 11.9 40  0.298  1   

Cesium-137                         0 U           0.0273        0.00930 U     0.0250      0.0196          0.07   NC   40  NC     1   

Cobalt-60                          0.00384 U     0.00835      -0.0111 U      0.0301      0.0233          0.03   NC   40  NC     1   

Europium-152                       0.00921 U     0.0202        0.00817 U     0.0389      0.0556          0.1    NC   40  NC     1   

Europium-154                       0.00746 U     0.0802        0.0131 U      0.0314      0.177           0.2    NC   40  NC     1   

Lead-212                           0.582         0.0926        0.512         0.0867      0.0374                 12.8 40  0.391  1   

Lead-214                           0.575         0.109         0.551         0.103       0.0454                 4.30 40  0.114  1   

Potassium-40                       9.11          1.10          9.48          1.13        0.294                  3.96 40  0.165  1   

Protactinium-234                   0.0291 U      0.0385        0.00129 U     0.0208      0.104                  NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.501         0.0973        0.565         0.116       0.0459          0.2    11.9 40  0.298  1   

Thallium-208                       0.188         0.0460        0.196         0.0528      0.0220                 4.05 40  0.0787 1   

Thorium-232 (By Actinium-228)      0.629         0.127         0.607         0.127       0.0424          0.9    3.66 40  0.0891 1   

Thorium-234                        1.23          0.654         0.549 U       0.708       1.20                   NC   40  NC     1   

Uranium-235                        0.0572 U      0.0277        0.0736 U      0.0338      0.137           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       9.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/17/2013  Time: 07:30:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1178 +0.250263*Channel -5.22709e-008*Channel**2

FWHM (ch) =   3.1335 +0.001084*Channel -5.65686e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.89 -0.09%      0.91     0.91    0.05%
977.29      244.70   244.65  0.02%      1.05     1.04    1.49%

1375.10      344.28   344.16  0.04%      1.11     1.13   -2.13%
3114.26      778.90   779.00 -0.01%      1.51     1.49    1.09%
3854.87      964.08   964.08  0.00%      1.61     1.62   -0.57%
5632.21     1408.01  1407.99  0.00%      1.86     1.86    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/18/2013  Time: 07:31:08

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1044 +0.250271*Channel -5.37472e-008*Channel**2

FWHM (ch) =   3.1034 +0.001033*Channel -4.68457e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.90     0.90    0.13%
977.36      244.70   244.66  0.02%      1.01     1.02   -1.19%

1375.11      344.28   344.15  0.04%      1.12     1.11    1.21%
3114.27      778.90   779.00 -0.01%      1.46     1.47   -0.15%
3854.90      964.08   964.07  0.00%      1.59     1.60   -0.10%
5632.29     1408.01  1408.00  0.00%      1.86     1.86    0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:39:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0853 +0.250249*Channel -5.09283e-008*Channel**2

FWHM (ch) =   3.1990 +0.000962*Channel -2.89744e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.92   -1.43%
977.52      244.70   244.66  0.01%      1.04     1.03    1.01%

1375.26      344.28   344.15  0.04%      1.12     1.12    0.54%
3114.50      778.90   778.99 -0.01%      1.49     1.48    0.71%
3855.16      964.08   964.08 -0.00%      1.60     1.62   -1.22%
5632.48     1408.01  1407.99  0.00%      1.93     1.92    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130417001_QCAsLeft                                                        
Acquired: 4/17/2013 07:19:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130418001_QCAsLeft                                                        
Acquired: 4/18/2013 07:20:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:28:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.94      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.93      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130417002_BG                                                              
Acquired: 4/17/2013 07:32:28
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130418002_BG                                                              
Acquired: 4/18/2013 07:39:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130425003_BG                                                              
Acquired: 4/25/2013 07:50:53
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513154519

Instrument : HPGE02                           Begun : 04/17/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130417_001     RCCV       QUALITY CONTROL CHEC                          04/17/13 07:19    1.0    1                     

002     2_20130417_002     RIB        BACKGROUND CONTAMINA                          04/17/13 07:32    1.0                          

003     2_20130417_003     BLANK      QC680470                 Soil       196468    04/17/13 08:00    1.0                          

004     2_20130417_004     BLANK      QC680275                 Soil       196422    04/17/13 08:57    1.0                          

005     2_20130417_005     BLANK      QC680146                 Soil       196389    04/17/13 09:45    1.0                          

006     2_20130417_006     BLANK      QC680773                 Soil       196550    04/17/13 11:21    1.0                          

007     2_20130417_007     MSS        243252-001               Soil       195073    04/17/13 12:21    1.0                 MASS-    

008     2_20130417_008     SAMPLE     243280-001               Soil       192695    04/17/13 13:56    1.0                          

009     2_20130417_009     SDUP       QC677343                 Soil       195073    04/17/13 15:52    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513155960

Instrument : HPGE02                           Begun : 04/18/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130418_001     RCCV       QUALITY CONTROL CHEC                          04/18/13 07:20    1.0    1                     

002     2_20130418_002     RIB        BACKGROUND CONTAMINA                          04/18/13 07:39    1.0                          

003     2_20130418_003     MSS        243252-001               Soil       195073    04/18/13 07:57    1.0                 MASS-    

004     2_20130418_004     SAMPLE     243280-008               Soil       192695    04/18/13 09:31    1.0                          

005     2_20130418_005     SAMPLE     243259-001               Soil       193312    04/18/13 11:58    1.0                          

006     2_20130418_006     SAMPLE     243280-001               Soil       192695    04/18/13 13:33    1.0                          

007     2_20130418_007     LCS        QC680147                 Soil       196389    04/18/13 15:48    1.0    2                     

008     2_20130418_008     LCS        QC680276                 Soil       196422    04/18/13 16:52    1.0    2                     

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513166048

Instrument : HPGE02                           Begun : 04/25/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130425_001  RCCV    QUALITY CONTROL CHEC               04/25/13 07:28 1.0 1          
002  2_20130425_002  RIB     BACKGROUND CONTAMINA               04/25/13 07:40 1.0            
003  2_20130425_003  RIB     BACKGROUND CONTAMINA               04/25/13 07:50 1.0            
004  2_20130425_004  MSS     244032-002           Soil   196422 04/25/13 09:11 1.0            
005  2_20130425_005  SAMPLE  244032-005           Soil   196422 04/25/13 10:41 1.0            
006  2_20130425_006  SAMPLE  244032-006           Soil   196422 04/25/13 12:19 1.0            
007  2_20130425_007  SDUP    QC681442             Soil   196422 04/25/13 14:30 1.0            
008  2_20130425_008  SAMPLE  244032-009           Soil   196422 04/25/13 15:30 1.0            
009  2_20130425_009  SAMPLE  244032-011           Soil   196422 04/25/13 16:21 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 26-APR-2013 19:35

Batch Number : 196422                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 15-MAR-2013 14:38              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243776-001                      307.76  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:59  GS 186                     

2      243777-001                      308.54  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:04  GS 186                     

3      243777-002                      330.46  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:36  GS 186                     

4      243777-003                      344.52  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:41  GS 186                     

5      243777-004                      314.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:48  GS 186                     

6      243777-005                      323.02  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:36  GS 186                     

7      243777-006                      307.71  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:43  GS 186                     

8      243777-007                      324.8   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:49  GS 186                     

9      243740-001                      347.32  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:56  GS 186                     

10     243740-002                      350.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:01  GS 186                     

11     243740-003                      397.69  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:06  GS 186                     

12     243740-004                      390.62  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:14  GS 186                     

13     243740-005                      369.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:23  GS 186                     

14     243740-006                      372.5   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:29  GS 186                     

15     243740-007                      363.88  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:37  GS 186                     

16     243740-008                      340.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:43  GS 186                     

17     243740-009                      357.57  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:50  GS 186                     

18     243740-010                      388.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

19     243741-001                      322.41  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:03  GS 186                     

20     243741-002                      315.67  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:11  GS 186                     

21     243741-003                      307.14  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:17  GS 186                     

22     243741-004                      316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

23     243741-005                      359.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:33  GS 186                     

24     243741-006                      354.08  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:41  GS 186                     

25     243741-007                      326.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:48  GS 186                     

26     243741-008                      322.64  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:51  GS 186                     

27     243741-009                      312.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:57  GS 186                     

28     243741-010                      352.29  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:59  GS 186                     

29     243741-011                      362.77  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

30     243741-012                      321.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

31     243742-001                      365.27  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:09  GS 186                     

32     243742-002                      364.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:11  GS 186                     

33     243742-003                      373.86  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

34     243742-004                      348.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

35     243742-005                      332.47  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:13  GS 186                     

36     243742-006                      344.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:19  GS 186                     

37     243494-001                      327.15  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

38     243494-002                      343.85  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

39     243495-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

39     244032-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-001 

40     243495-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

40     244032-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-002 

41     243495-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  GS 186                     

41     244032-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  RA226     alias:243495-003 

42     243495-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  GS 186                     

42     244032-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  RA226     alias:243495-004 

43     243495-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  GS 186                     

43     244032-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  RA226     alias:243495-005 

44     243495-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

44     244032-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  RA226     alias:243495-006 

45     243495-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  GS 186                     

45     244032-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  RA226     alias:243495-007 

46     243495-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

46     244032-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-008 

47     243495-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

47     244032-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-009 

48     243495-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  GS 186                     

48     244032-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  RA226     alias:243495-010 

49     243495-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  GS 186                     

49     244032-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  RA226     alias:243495-011 

50     243495-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  GS 186                     

50     244032-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  RA226     alias:243495-012 

51     243496-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  GS 186                     

51     244033-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  RA226     alias:243496-001 

52     243496-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  GS 186                     

52     244033-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  RA226     alias:243496-002 

53     243496-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  GS 186                     

53     244033-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  RA226     alias:243496-003 

54     243496-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  GS 186                     

54     244033-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  RA226     alias:243496-004 

55     243496-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  GS 186                     

55     244033-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  RA226     alias:243496-005 

56     243496-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  GS 186                     

56     244033-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  RA226     alias:243496-006 

QC1    QC680275    BLANK               311.15  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:54  GS 186                     

QC2    QC680276    LCS                 314.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:51  GS 186                     

18     QC680277    SDUP of 243740-010  373.89  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

22     QC680278    SDUP of 243741-004  316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

40     QC680279    SDUP of 243495-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  GS 186                     

40     QC681442    SDUP of 244032-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  RA226     alias:QC680279   

Page 2 of 2
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-15                Received:        03/04/13                      
Lab ID:          244033-001                    Prepared:        03/20/13 09:34                
Matrix:          Soil                          Analyzed:        04/26/13 07:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.35 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0354 U        0.166          0.134            0.9     
Bismuth-212                           1.33            0.527          0.221                    
Bismuth-214                           0.545           0.0974         0.0396                   
Cesium-137                            0.0140 U        0.0295         0.0229           0.07    
Cobalt-60                            -0.00255 U       0.0303         0.0246           0.03    
Europium-152                          0.0310 U        0.0557         0.0616           0.1     
Europium-154                          0.0244 U        0.0645         0.153            0.2     
Lead-212                              0.415           0.0791         0.0430                   
Lead-214                              0.579           0.0979         0.0399                   
Potassium-40                         11.0             1.07           0.254                    
Protactinium-234                      0.0317 U        0.0712         0.0714                   
Radium-226 (By Bismuth-214)           0.545           0.0974         0.0396           0.2     
Thallium-208                          0.191           0.0409         0.0145                   
Thorium-232 (By Actinium-228)         0.513           0.119          0.0579           0.9     
Thorium-234                           1.11            1.36           1.05                     
Uranium-235                           0.0587 U        0.0361         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-001                   Client ID : 12-PE-E0795-15        

Seqnum : 1513167477003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_003                                Batch         : 196422                       Time      : 26-APR-2013 07:44     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.35 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0354            0.134       0.9       .1657            .16572           0.0014      u        

Bismuth-212                         1.33              0.221                 .5266            .53097           -0.024      u        

Bismuth-214                         0.545             0.0396                .097441          .10054           0.0058      u        

Cesium-137                          0.0140            0.0229      0.07      .029476          .029483          0.0058      u        

Cobalt-60                           -0.00255          0.0246      0.03      .030321          .030321          0.0033      u        

Europium-152                        0.0310            0.0616      0.1       .055737          .055765          0.0056      u        

Europium-154                        0.0244            0.153       0.2       .064495          .064507          -0.014      u        

Lead-212                            0.415             0.0430                .079076          .086194          0.0074      u        

Lead-214                            0.579             0.0399                .097928          .10309           0.00062     u        

Potassium-40                        11.0              0.254                 1.0666           1.2012           -0.17       u        

Protactinium-234                    0.0317            0.0714                .071245          .07168           0.0088      u        

Radium-226 (By Bismuth-214)         0.545             0.0396      0.2       .097441          .10054           0.0058      u        

Thallium-208                        0.191             0.0145                .040868          .042691          0.012       u        

Thorium-232 (By Actinium-228)       0.513             0.0579      0.9       .11913           .1248            0.036       u        

Thorium-234                         1.11              1.05                  1.3578           1.3618           -0.026      u        

Uranium-235                         0.0587            0.118       0.18      .0361            .036297          0.012       u        

u=use  

Page 1 of 1                                                                                                             1513167477003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-15          
Sample Description: 244033-001, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:49            Live Time: 2700   sec

Acquisition Time: 4/26/2013 07:44:47        Real Time: 2702   sec
Analysis Time: 4/26/2013 08:29           Dead Time: 0.09   %

Analysis Quantity: 3.054E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.134E-01      1.191E-01      1.248E-01      5.794E-02
Am-241    #AB    3.539E-02      1.657E-01      1.657E-01      1.344E-01
Bi-212           1.328E+00      5.266E-01      5.310E-01      2.211E-01
Bi-214           5.451E-01      9.744E-02      1.005E-01      3.963E-02
Co-60     #AB   -2.554E-03      3.032E-02      3.032E-02      2.463E-02
Cs-137    #AB    1.395E-02      2.948E-02      2.948E-02      2.288E-02
Eu-152    #AB    3.099E-02      5.574E-02      5.577E-02      6.162E-02
Eu-154    #AB    2.445E-02      6.449E-02      6.451E-02      1.529E-01
K-40             1.099E+01      1.067E+00      1.201E+00      2.544E-01
Pa-234    #AB    3.169E-02      7.125E-02      7.168E-02      7.139E-02
Pb-212           4.147E-01      7.908E-02      8.619E-02      4.302E-02
Pb-214           5.785E-01      9.793E-02      1.031E-01      3.993E-02
Ra-226           1.283E+00      5.740E-01      5.805E-01      3.542E-01
Th-234    #      1.111E+00      1.358E+00      1.362E+00      1.053E+00
Tl-208           1.912E-01      4.087E-02      4.269E-02      1.450E-02
U-235     #AB    5.873E-02      3.610E-02      3.630E-02      1.176E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.715E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

Sample description                                             
244033-001, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_003.An1

Acquisition information
Start time:                 4/26/2013 07:44:47
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0535E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0535E+02) = 

8.8512E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1084

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.96        6. 234.09   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.71       24.  61.13   0.82  1.866E-02    63.30   3.750  1.111E+00 Th234 
74.88       83.  19.28   0.83  2.833E-02
77.23      112.  15.35   0.84  3.009E-02
93.24       25.  63.17   0.28  3.990E-02    92.59   4.343  4.774E-01 Th234 

93.35   4.100  5.010E-01 Ac228 
93.35   5.760  3.566E-01 U235  
93.35   5.760  3.566E-01 U235  

93.25       18.  90.98   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  3.672E-01 Ac228 
93.35   5.760  2.614E-01 U235  

93.29       21.  77.07   0.86  3.990E-02    92.59   4.343  4.020E-01 Th234 
93.35   4.100  4.219E-01 Ac228 
93.35   5.760  3.003E-01 U235  

122.88       11. 143.52   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.907E-02 Eu154 

123.28       15.  95.98   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.471E-02 Eu154 

128.99       11. 112.40   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
145.79        5. 233.11   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.119E-02 U235  
186.23       48.  30.74   0.96  4.819E-02   185.72  57.000  5.699E-02 U235  

186.21   3.555  9.146E-01 Ra226 
185.72  57.000  5.699E-02 U235  

186.30       67.  22.36   0.73  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.283E+00 Ra226 

204.25       10. 133.32   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  1.385E-01 U235  

238.62      242.   9.30   0.99  4.318E-02   238.63  43.600  4.120E-01 Pb212 
241.93       26.  66.29   1.03  4.285E-02   242.00   7.268    PBC<MDA Pb214 
276.74       12.  94.73   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.16      136.  14.68   0.66  3.814E-02   295.22  18.414  6.096E-01 Pb214 
300.14       17.  64.07   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.01       73.  20.24   0.55  3.494E-02   338.32  11.400  5.976E-01 Ac228 
351.71      214.   8.23   1.22  3.405E-02   351.93  35.600  5.624E-01 Pb214 
583.19      120.  10.69   1.23  2.416E-02   583.19  85.000  1.912E-01 Tl208 
609.31      185.   8.56   1.18  2.345E-02   609.31  45.490  5.451E-01 Bi214 
661.59        8. 105.63   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.51       56.  19.82   0.54  2.078E-02   727.33   6.650  1.328E+00 Bi212 
786.52        5. 126.27   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.56        2. 312.93   1.58  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.44        3. 233.27   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 
877.52        1. 472.60   1.60  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.62       74.  14.73   0.77  1.779E-02   911.20  26.200  5.170E-01 Ac228 
968.80       37.  24.19   1.66  1.704E-02   968.96  15.900  4.470E-01 Ac228 
997.84        1. 474.21   1.67  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.14        4. 132.30   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.35       58.  17.32   0.55  1.535E-02  1120.29  14.910  8.306E-01 Bi214 
1274.71        2. 342.93   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.10        7.  89.92   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.58      444.   4.65   1.43  1.254E-02  1460.82  10.550  1.099E+01 K40   
1764.57       14.  28.02   1.95  1.069E-02  1764.49  15.310  2.881E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.40    74.77       130.        54. 1.906E+03   69.59   0.931  -        
307.81    77.13       110.        88. 2.924E+03   40.59   0.632  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.22    59.96        92.         6.     0.002   468.18   0.816s
Th-234    254.20    63.71        93.        24.     0.009   122.27   0.820s
Th-234    372.27    93.25       130.        18.     0.007   181.96   0.856s
Ac-228    372.66    93.35       102.        25.     0.009   126.34   0.283D
U-235     372.66    93.35       121.        21.     0.008   154.14   0.857D
Eu-152    492.28   123.28        91.        15.     0.005   191.97   0.890s
Eu-154    490.69   122.88       126.        11.     0.004   287.03   0.892s
Pa-234    515.08   128.99        71.        11.     0.004   224.79   0.902s
U-235     582.23   145.79        71.         5.     0.002   466.21   0.916s
U-235     650.07   162.76       120.        -5.    -0.002   635.68   0.939s
U-235     743.88   186.23        84.        48.     0.018    61.47   0.964s
Ra-226    744.15   186.30        63.        67.     0.025    44.73   0.734 
U-235     815.92   204.25        81.        10.     0.004   266.63   0.986 
Pb-212    953.31   238.62       112.       237.     0.088    18.60   0.990 
Pb-214    966.53   241.93       162.        26.     0.010   132.59   1.027s
Tl-208   1105.70   276.74        54.        12.     0.004   189.47   1.066s
Pb-214   1179.34   295.16        86.       131.     0.048    29.35   0.657s
Pb-212   1199.25   300.14        58.        17.     0.006   128.14   1.090s
Ac-228   1350.67   338.01        49.        73.     0.027    40.47   0.553s
Eu-152   1375.07   344.12        54.        -4.    -0.001   559.83   1.136s
Pb-214   1405.41   351.71        40.       208.     0.077    16.46   1.221 
Tl-208   2331.14   583.19        15.       120.     0.044    21.37   1.230 
Bi-214   2435.61   609.31        31.       177.     0.066    17.12   1.179 
Cs-137   2644.72   661.59        32.         8.     0.003   211.26   1.432s
Eu-154   2891.73   723.33        40.        -8.    -0.003   241.67   1.482s
Bi-212   2908.46   727.51        16.        56.     0.021    39.64   0.536s
Bi-212   3144.53   786.52        21.         5.     0.002   252.54   1.530s
Tl-208   3436.82   859.56        22.         2.     0.001   625.86   1.584s
Eu-154   3488.34   872.44        19.         3.     0.001   466.54   1.593s
Pa-234   3508.68   877.52        11.         1.     0.000   945.21   1.598s
Ac-228   3645.12   911.62        12.        74.     0.027    29.46   0.769s
Eu-152   3855.43   964.17        37.        -3.    -0.001   694.29   1.653s
Ac-228   3873.97   968.80        21.        37.     0.014    48.38   1.656s
Eu-154   3990.22   997.84        21.         1.     0.001   948.42   1.673s
Eu-154   4015.42  1004.14        14.         4.     0.002   264.60   1.679s
Bi-214   4480.62  1120.35        14.        58.     0.021    34.64   0.547s
Co-60    4692.67  1173.32        31.        -2.    -0.001   662.15   1.772s
Eu-154   5098.64  1274.71        18.         2.     0.001   685.85   1.819s
Co-60    5329.03  1332.24        18.        -1.     0.000  1187.03   1.843s
Eu-152   5632.85  1408.10        15.         7.     0.002   179.83   1.871s
K-40     5843.07  1460.58        19.       444.     0.164     9.29   1.433s
Bi-214   7061.01  1764.57         9.        14.     0.005    56.04   1.954s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1337E-01                                      5.12E+12             
911.20 5.170E-01  (  5.794E-02 1.47E+01 2.62E+01 G  
968.96 4.470E-01 ?(  1.306E-01 2.42E+01 1.59E+01 G  
338.32 5.976E-01  (  1.348E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 5.010E-01     4.716E-01 6.32E+01 4.10E+00 XA 

Am-241   I   3.5393E-02                                      1.58E+05             
59.54 3.539E-02 ?(  1.344E-01 2.34E+02 3.59E+01 G  

Bi-212   N   1.3284E+00                                      5.12E+12             
727.33 1.328E+00  (  2.211E-01 1.98E+01 6.65E+00 G  
785.37 8.190E-01 -   1.603E+00 1.26E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.897E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.4512E-01                                      5.84E+05             
609.31 5.451E-01  (P 3.963E-02 8.56E+00 4.55E+01 G  

1120.29 8.306E-01 + P 1.249E-01 1.73E+01 1.49E+01 G  
1764.49 2.881E-01 - P 1.424E-01 2.80E+01 1.53E+01 G  

Co-60    T  -2.5544E-03                                      1.93E+03             
1332.49-2.554E-03 ?(  2.463E-02 5.94E+02 1.00E+02 G  
1173.23-5.428E-03 +   2.904E-02 3.31E+02 9.98E+01 G  

Cs-137   I   1.3953E-02                                      1.10E+04             
661.66 1.395E-02 ?(  2.288E-02 1.06E+02 8.50E+01 G  

Eu-152   I   3.0993E-02                                      4.94E+03             
344.28-1.359E-02 ?(  6.162E-02 2.80E+02 2.66E+01 G  
121.78 3.513E-02 &(  5.345E-02 9.60E+01 2.84E+01 G  
778.90 0.000E+00 -   1.205E-01 1.00E+03 1.30E+01 G  
964.08-3.376E-02 +   1.899E-01 3.47E+02 1.45E+01 G  

1112.08-7.606E-03 &   1.726E-01 1.39E+03 1.34E+01 G  
1408.01 8.222E-02 ?(  1.100E-01 8.99E+01 2.09E+01 G  

Eu-154   I   2.4447E-02                                      3.14E+03             
873.18 4.117E-02 ?(  1.529E-01 2.33E+02 1.22E+01 G  
123.07 1.907E-02 ?(  4.410E-02 1.44E+02 4.04E+01 G  

1274.43 1.210E-02 &(  6.670E-02 3.43E+02 3.49E+01 G  
723.30-6.156E-02 +   1.170E-01 1.21E+02 2.00E+01 G  

1004.72 4.841E-02 ?(  9.830E-02 1.32E+02 1.79E+01 G  
996.25 2.606E-02 ?(  2.003E-01 4.74E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 08:29:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0994E+01                                      4.57E+11             
1460.82 1.099E+01  (P 2.544E-01 4.65E+00 1.06E+01 G  

Pa-234   N   3.1693E-02                                      1.63E+12             
131.30 4.002E-02 ?(  7.139E-02 1.12E+02 1.82E+01 G  
569.50-3.966E-03 %   1.876E-01 2.88E+03 9.30E+00 G  
946.00 4.730E-03 %   1.425E-01 1.84E+03 1.35E+01 G  
880.52 1.726E-02 ?(  1.314E-01 4.73E+02 1.05E+01 G  
883.24 6.973E-03 %   1.877E-01 1.64E+03 9.70E+00 G  

Pb-212   N   4.1473E-01                                      5.12E+12             
238.63 4.120E-01  (P 4.302E-02 9.30E+00 4.36E+01 G  
300.09 4.522E-01 ?(P 4.863E-01 6.41E+01 3.18E+00 G  

Pb-214   N   5.7850E-01                                      5.84E+05             
351.93 5.624E-01  (P 3.993E-02 8.23E+00 3.56E+01 G  
295.22 6.096E-01  (P 1.011E-01 1.47E+01 1.84E+01 G  
242.00 2.712E-01 - P 3.123E-01 6.63E+01 7.27E+00 G  

Ra-226   N   1.2833E+00                                      5.84E+05             
186.21 1.283E+00  (  3.542E-01 2.24E+01 3.56E+00 G  

Th-234   N   1.1105E+00                                      1.63E+12             
63.30 1.111E+00  (  1.053E+00 6.11E+01 3.75E+00 G  
92.59 3.499E-01 -   5.069E-01 9.10E+01 4.34E+00 G  

Tl-208   N   1.9123E-01                                      5.12E+12             
583.19 1.912E-01  (  1.450E-02 1.07E+01 8.50E+01 G  
277.37 1.450E-01 &   2.152E-01 9.47E+01 6.60E+00 G  
860.53 3.116E-02 -   1.569E-01 3.13E+02 1.24E+01 G  

U-235    N   5.8727E-02                                      2.57E+11             
143.77 3.119E-02 ?(  1.176E-01 2.33E+02 1.09E+01 G  
205.32 1.385E-01 &(  2.953E-01 1.33E+02 5.02E+00 G  
163.36-6.396E-02 +   3.316E-01 3.18E+02 5.08E+00 G  
185.72 5.699E-02  (  2.546E-02 3.07E+01 5.70E+01 G  

Energy duplication    
93.35 3.003E-01     3.658E-01 7.71E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.96        92.         6.     0.002   468.18   3.539E-02   
Th-234      63.71        93.        24.     0.009   122.27   1.111E+00   
Th-234      93.25       130.        18.     0.007   181.96   3.499E-01   
U-235       93.35       121.        21.     0.008   154.14   3.003E-01   
Eu-154     122.88       126.        11.     0.004   287.03   1.907E-02   
Pa-234     128.99        71.        11.     0.004   224.79   4.002E-02   
U-235      145.79        71.         5.     0.002   466.21   3.119E-02   
U-235      162.76       120.        -5.    -0.002   635.68  -6.396E-02   
U-235      186.23        84.        48.     0.018    61.47   5.699E-02   
U-235      204.25        81.        10.     0.004   266.63   1.385E-01   
Eu-154     723.33        40.        -8.    -0.003   241.67  -6.156E-02   
Eu-154     872.44        19.         3.     0.001   466.54   4.117E-02   
Pa-234     877.52        11.         1.     0.000   945.21   1.726E-02   
Eu-154     997.84        21.         1.     0.001   948.42   2.606E-02   
Eu-154    1004.14        14.         4.     0.002   264.60   4.841E-02   
Co-60     1173.32        31.        -2.    -0.001   662.15  -5.428E-03   
Eu-154    1274.71        18.         2.     0.001   685.85   1.210E-02   
Co-60     1332.24        18.        -1.     0.000  1187.03  -2.554E-03   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1337E-01    5.1337E-01   1.1913E-01    1.2480E-01  5.794E-02
Am-241 #A    3.5385E-02    3.5393E-02   1.6570E-01    1.6572E-01  1.344E-01
Bi-212       1.3284E+00    1.3284E+00   5.2660E-01    5.3097E-01  2.211E-01
Bi-214       5.4508E-01    5.4512E-01   9.7441E-02    1.0054E-01  3.963E-02
Co-60  #A   -2.5062E-03   -2.5544E-03   3.0321E-02    3.0321E-02  2.463E-02
Cs-137 #A    1.3906E-02    1.3953E-02   2.9476E-02    2.9483E-02  2.288E-02
Eu-152 #A    3.0764E-02    3.0993E-02   5.5737E-02    5.5765E-02  6.162E-02
Eu-154 #A    2.4163E-02    2.4447E-02   6.4495E-02    6.4507E-02  1.529E-01
K-40         1.0994E+01    1.0994E+01   1.0666E+00    1.2012E+00  2.544E-01
Pa-234 #A    3.1693E-02    3.1693E-02   7.1245E-02    7.1680E-02  7.139E-02
Pb-212       4.1473E-01    4.1473E-01   7.9076E-02    8.6194E-02  4.302E-02
Pb-214       5.7847E-01    5.7850E-01   9.7928E-02    1.0309E-01  3.993E-02
Ra-226       1.2832E+00    1.2833E+00   5.7397E-01    5.8053E-01  3.542E-01
Th-234 #     1.1105E+00    1.1105E+00   1.3578E+00    1.3618E+00  1.053E+00
Tl-208       1.9123E-01    1.9123E-01   4.0868E-02    4.2691E-02  1.450E-02
U-235  #A    5.8727E-02    5.8727E-02   3.6100E-02    3.6297E-02  1.176E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.585E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5848973E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-16                Received:        03/04/13                      
Lab ID:          244033-002                    Prepared:        03/20/13 09:59                
Matrix:          Soil                          Analyzed:        04/26/13 08:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.55 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:48                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0363 U       0.162          0.131             0.9     
Bismuth-212                           0.474          0.419          0.280                     
Bismuth-214                           0.460          0.0981         0.0436                    
Cesium-137                            0.0176 U       0.0268         0.0201            0.07    
Cobalt-60                            -0.0168 U       0.0376         0.0291            0.03    
Europium-152                          0.0173 U       0.0712         0.0492            0.1     
Europium-154                          0 U b          0.220          0.205             0.2     
Lead-212                              0.384          0.0702         0.0371                    
Lead-214                              0.529          0.104          0.0460                    
Potassium-40                         12.2            1.16           0.300                     
Protactinium-234                      0.0765 U       0.0954         0.0919                    
Radium-226 (By Bismuth-214)           0.460          0.0981         0.0436            0.2     
Thallium-208                          0.187          0.0464         0.0188                    
Thorium-232 (By Actinium-228)         0.506          0.126          0.0612            0.9     
Thorium-234                           0.626 U        0.571          0.911                     
Uranium-235                           0.0340 U       0.0255         0.143             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-002                   Client ID : 12-PE-E0795-16        

Seqnum : 1513167477004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_004                                Batch         : 196422                       Time      : 26-APR-2013 08:55     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303.55 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0363           0.131      0.9      .16172           .16174           0.0014      u            

Bismuth-212                        0.474            0.280               .41892           .41962           -0.024      u            

Bismuth-214                        0.460            0.0436              .0981            .1003            0.0058      u            

Cesium-137                         0.0176           0.0201     0.07     .026767          .026779          0.0058      u            

Cobalt-60                          -0.0168          0.0291     0.03     .037573          .03758           0.0033      u            

Europium-152                       0.0173           0.0492     0.1      .071225          .071232          0.0056      u            

Europium-154                       0                0.205      0.2      .21988           .21988           -0.014      MDA+ u b*

Lead-212                           0.384            0.0371              .070218          .077076          0.0074      u            

Lead-214                           0.529            0.0460              .10379           .10789           0.00062     u            

Potassium-40                       12.2             0.300               1.1608           1.3128           -0.17       u            

Protactinium-234                   0.0765           0.0919              .095412          .097294          0.0088      u            

Radium-226 (By Bismuth-214)        0.460            0.0436     0.2      .0981            .1003            0.0058      u            

Thallium-208                       0.187            0.0188              .046402          .047941          0.012       u            

Thorium-232 (By Actinium-228)      0.506            0.0612     0.9      .12591           .13113           0.036       u            

Thorium-234                        0.626            0.911               .57096           .57403           -0.026      u            

Uranium-235                        0.0340           0.143      0.18     .025463          .025556          0.012       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1513167477004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-16          
Sample Description: 244033-002, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:48            Live Time: 2700   sec

Acquisition Time: 4/26/2013 08:55:22        Real Time: 2702   sec
Analysis Time: 4/26/2013 09:44           Dead Time: 0.09   %

Analysis Quantity: 3.036E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.056E-01      1.259E-01      1.311E-01      6.124E-02
Am-241    #AB    3.628E-02      1.617E-01      1.617E-01      1.310E-01
Bi-212    #      4.735E-01      4.189E-01      4.196E-01      2.803E-01
Bi-214           4.596E-01      9.810E-02      1.003E-01      4.359E-02
Co-60     #AB   -1.680E-02      3.757E-02      3.758E-02      2.906E-02
Cs-137    #AB    1.764E-02      2.677E-02      2.678E-02      2.005E-02
Eu-152    #AB    1.727E-02      7.122E-02      7.123E-02      4.920E-02
Eu-154    #AB    0.000E+00      2.199E-01      2.199E-01      2.052E-01
K-40             1.220E+01      1.161E+00      1.313E+00      2.996E-01
Pa-234    #AB    7.650E-02      9.541E-02      9.729E-02      9.187E-02
Pb-212           3.843E-01      7.022E-02      7.708E-02      3.710E-02
Pb-214           5.294E-01      1.038E-01      1.079E-01      4.604E-02
Ra-226    #      5.955E-01      5.592E-01      5.607E-01      4.255E-01
Th-234    #AB    6.256E-01      5.710E-01      5.740E-01      9.105E-01
Tl-208           1.867E-01      4.640E-02      4.794E-02      1.882E-02
U-235      AB    3.398E-02      2.546E-02      2.556E-02      1.428E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.614E+01

Analyst: Chanthachone Alexander

51 of 244



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 09:44:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_004.An1               

Sample description                                             
244033-002, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_004.An1

Acquisition information
Start time:                 4/26/2013 08:55:22
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0355E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0355E+02) = 

8.9036E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0801

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.53        6. 222.87   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
64.94       17.  71.80   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.167E-01 Th234 
74.83       64.  24.10   0.83  2.839E-02
77.26      114.  14.12   0.84  3.020E-02
84.70       41.  35.94   0.60  3.518E-02
92.84       38.  34.92   0.86  3.990E-02    93.35   5.760  5.506E-01 U235  

93.35   4.100  7.735E-01 Ac228 
92.59   4.343  7.370E-01 Th234 

92.84       38.  34.92   0.86  3.990E-02    93.35   5.760  5.506E-01 U235  
93.35   4.100  7.735E-01 Ac228 

93.71       24.  56.33   0.86  3.953E-02
131.62       12. 129.77   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  4.407E-02 Pa234 
144.06       15.  84.38   0.24  5.014E-02
163.03        4. 331.30   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
185.99       41.  37.47   0.49  4.819E-02   185.72  57.000  4.922E-02 U235  

186.21   3.555  7.900E-01 Ra226 
186.06       31.  46.96   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.955E-01 Ra226 
238.60      225.   8.90   0.85  4.318E-02   238.63  43.600  3.843E-01 Pb212 
241.89       57.  26.66   1.85  4.285E-02   242.00   7.268  6.039E-01 Pb214 
277.14       30.  37.28   1.07  3.962E-02   277.37   6.600  3.741E-01 Tl208 
295.21      125.  13.40   1.03  3.813E-02   295.22  18.414  5.644E-01 Pb214 
300.09       22.  46.80   1.09  3.774E-02   300.09   3.180  5.983E-01 Pb212 
338.19       65.  21.50   1.07  3.494E-02   338.32  11.400  5.415E-01 Ac228 
341.56        4. 208.12   1.14  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.79      188.   9.49   0.91  3.405E-02   351.93  35.600  4.961E-01 Pb214 
568.99        7. 103.49   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.064E-01 Pa234 
583.21      113.  12.43   0.91  2.416E-02   583.19  85.000  1.810E-01 Tl208 
609.35      150.  10.12   1.04  2.345E-02   609.31  45.490  4.401E-01 Bi214 
661.53       10.  75.87   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.71       19.  44.23   1.49  2.078E-02   727.33   6.650  4.504E-01 Bi212 
778.73        2. 356.17   1.52  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.11        4. 185.77   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.65       16.  47.73   1.58  1.851E-02   860.53  12.400  2.259E-01 Tl208 
881.62        5. 121.43   1.60  1.818E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  9.949E-02 Pa234 
883.24   9.700  9.949E-02 Pa234 

881.68        5. 141.15   1.60  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.24   9.700  9.218E-02 Pa234 
880.52  10.500  8.498E-02 Pa234 

911.11       76.  14.48   0.86  1.779E-02   911.20  26.200  5.392E-01 Ac228 
968.91       35.  26.90   1.66  1.704E-02   968.96  15.900  4.246E-01 Ac228 

1120.05       70.  14.85   1.53  1.535E-02  1120.29  14.910  1.010E+00 Bi214 
1173.17        3. 241.73   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.64      509.   4.58   1.56  1.254E-02  1460.82  10.550  1.220E+01 K40   
1764.47       26.  20.41   1.95  1.069E-02  1764.49  15.310  5.176E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.67    74.84       110.        43. 1.515E+03   76.99   0.655  -      s 
308.39    77.27       100.        96. 3.176E+03   37.66   0.607  -      s 
338.08    84.70        79.        41. 1.160E+03   71.88   0.605 TH-228  s 
575.33   144.06        66.        15. 2.992E+02  168.76   0.236 RA-223  lc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.48    59.53        87.         6.     0.002   445.75   0.816s
Th-234    259.12    64.94        69.        17.     0.006   143.61   0.820s
Th-234    374.10    93.71        79.        24.     0.009   112.67   0.856s
U-235     372.66    93.35        71.        38.     0.014    69.85   0.857D
Ac-228    372.66    93.35        71.        38.     0.014    69.85   0.857D
Eu-152    487.77   122.15       131.       -11.    -0.004   313.27   0.890s
Eu-154    487.91   122.19       110.       -11.    -0.004   282.45   0.892s
Pa-234    525.61   131.62       116.        12.     0.004   259.55   0.902s
U-235     571.71   143.16       104.        -9.    -0.003   315.93   0.916s
U-235     651.16   163.03       102.         4.     0.002   662.60   0.939s
U-235     742.93   185.99        78.        41.     0.015    74.94   0.491s
Ra-226    743.21   186.06        90.        31.     0.011    93.92   0.965s
U-235     820.68   205.44       116.        -2.    -0.001  1462.14   0.986s
Pb-212    953.23   238.60        83.       219.     0.081    17.79   0.848 
Pb-214    966.37   241.89        76.        57.     0.021    53.32   1.849s
Tl-208   1107.28   277.14        46.        30.     0.011    74.57   1.066 
Pb-214   1179.53   295.21        63.       120.     0.045    26.79   1.026 
Pb-212   1199.04   300.09        48.        22.     0.008    93.59   1.090s
Ac-228   1351.37   338.19        46.        65.     0.024    42.99   1.070s
Eu-152   1364.84   341.56        34.         4.     0.002   416.24   1.136s
Pb-214   1405.74   351.79        53.       182.     0.068    18.99   0.913 
Pa-234   2274.31   568.99        25.         7.     0.003   206.97   1.353s
Tl-208   2331.19   583.21        25.       113.     0.042    24.86   0.906s
Bi-214   2435.76   609.35        37.       142.     0.053    20.23   1.039s
Cs-137   2644.47   661.53        24.        10.     0.004   151.74   1.432s
Bi-212   2909.26   727.71        25.        19.     0.007    88.47   1.485s
Eu-152   3113.36   778.73        18.         2.     0.001   712.35   1.525s
Bi-212   3138.90   785.11        26.         4.     0.002   371.55   1.530s
Tl-208   3441.18   860.65        20.        16.     0.006    95.47   1.584s
Pa-234   3525.32   881.68        22.         5.     0.002   282.30   1.598s
Pa-234   3525.06   881.62        18.         5.     0.002   242.86   1.600s
Ac-228   3643.10   911.11        14.        76.     0.028    28.96   0.856s
Pa-234   3777.80   944.77        25.        -4.    -0.002   335.29   1.642s
Eu-152   3853.74   963.74        45.        -7.    -0.003   282.43   1.653s
Ac-228   3874.42   968.91        27.        35.     0.013    53.79   1.656s
Eu-154   3990.70   997.96        25.        -5.    -0.002   306.66   1.673s
Bi-214   4479.42  1120.05        12.        70.     0.026    29.70   1.532s
Co-60    4692.07  1173.17        23.         3.     0.001   483.46   1.772s
Co-60    5326.04  1331.49        25.        -7.    -0.002   223.68   1.843s
K-40     5843.28  1460.64        27.       489.     0.181     9.15   1.564 
Bi-214   7060.64  1764.47         9.        26.     0.010    40.82   1.954 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0562E-01                                      5.12E+12             
911.20 5.392E-01  (  6.124E-02 1.45E+01 2.62E+01 G  
968.96 4.246E-01 ?(  1.462E-01 2.69E+01 1.59E+01 G  
338.32 5.415E-01 @(  1.303E-01 2.15E+01 1.14E+01 G  

Energy duplication    
93.35 7.735E-01 +   3.946E-01 3.49E+01 4.10E+00 XA 

Am-241   I   3.6279E-02                                      1.58E+05             
59.54 3.628E-02 ?(  1.310E-01 2.23E+02 3.59E+01 G  

Bi-212   N   4.7354E-01                                      5.12E+12             
727.33 4.504E-01 ?(  2.803E-01 4.42E+01 6.65E+00 G  
785.37 6.120E-01 &(  1.805E+00 1.86E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.908E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.5964E-01                                      5.84E+05             
609.31 4.401E-01  (P 4.359E-02 1.01E+01 4.55E+01 G  

1120.29 1.010E+00 + P 1.158E-01 1.49E+01 1.49E+01 G  
1764.49 5.176E-01 ?(P 1.378E-01 2.04E+01 1.53E+01 G  

Co-60    T  -1.6797E-02                                      1.93E+03             
1332.49-1.680E-02 ?(  2.906E-02 1.12E+02 1.00E+02 G  
1173.23 6.532E-03 +   2.523E-02 2.42E+02 9.98E+01 G  

Cs-137   I   1.7639E-02                                      1.10E+04             
661.66 1.764E-02 ?(  2.005E-02 7.59E+01 8.50E+01 G  

Eu-152   I   1.7266E-02                                      4.94E+03             
344.28 1.477E-02 ?(  4.920E-02 2.08E+02 2.66E+01 G  
121.78-2.540E-02 +   6.426E-02 1.57E+02 2.84E+01 G  
778.90 2.238E-02 &(  1.283E-01 3.56E+02 1.30E+01 G  
964.08-9.328E-02 +   2.091E-01 1.41E+02 1.45E+01 G  

1112.08 7.827E-03 &   1.568E-01 1.22E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.114E-01 1.00E+03 2.09E+01 G  

K-40     N   1.2201E+01                                      4.57E+11             
1460.82 1.220E+01  (P 2.996E-01 4.58E+00 1.06E+01 G  

Pa-234   N   7.6502E-02                                      1.63E+12             
131.30 4.407E-02 &(  9.187E-02 1.30E+02 1.82E+01 G  
569.50 1.064E-01 &(  1.696E-01 1.03E+02 9.30E+00 G  
946.00-6.209E-02 +   1.644E-01 1.68E+02 1.35E+01 G  
880.52 8.498E-02 ?(  1.873E-01 1.41E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
883.24 9.949E-02 &(  1.859E-01 1.21E+02 9.70E+00 G  

Pb-212   N   3.8432E-01                                      5.12E+12             
238.63 3.843E-01  (P 3.710E-02 8.90E+00 4.36E+01 G  
300.09 5.983E-01 + P 4.457E-01 4.68E+01 3.18E+00 G  

Pb-214   N   5.2939E-01                                      5.84E+05             
351.93 4.961E-01  (P 4.604E-02 9.49E+00 3.56E+01 G  
295.22 5.644E-01  (P 8.674E-02 1.34E+01 1.84E+01 G  
242.00 6.039E-01 @(P 2.150E-01 2.67E+01 7.27E+00 G  

Ra-226   N   5.9545E-01                                      5.84E+05             
186.21 5.955E-01 ?(  4.255E-01 4.70E+01 3.56E+00 G  

Th-234   N   6.2561E-01                                      1.63E+12             
63.30 8.167E-01 ?(  9.105E-01 7.18E+01 3.75E+00 G  
92.59 4.606E-01 ?(  3.984E-01 5.63E+01 4.34E+00 G  

Tl-208   N   1.8668E-01                                      5.12E+12             
583.19 1.810E-01  (  1.882E-02 1.24E+01 8.50E+01 G  
277.37 3.741E-01 +   2.000E-01 3.73E+01 6.60E+00 G  
860.53 2.259E-01 ?(  1.508E-01 4.77E+01 1.24E+01 G  

U-235    N   3.3979E-02                                      2.57E+11             
143.77-5.607E-02 ?(  1.428E-01 1.58E+02 1.09E+01 G  
205.32-2.962E-02 &   3.552E-01 7.31E+02 5.02E+00 G  
163.36 5.686E-02 ?(  3.071E-01 3.31E+02 5.08E+00 G  
185.72 4.922E-02  (  2.471E-02 3.75E+01 5.70E+01 G  

Energy duplication    
93.35 5.506E-01     2.809E-01 3.49E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53        87.         6.     0.002   445.75   3.628E-02   
Th-234      64.94        69.        17.     0.006   143.61   8.167E-01   
Th-234      93.71        79.        24.     0.009   112.67   4.606E-01   
Eu-152     122.15       131.       -11.    -0.004   313.27  -2.540E-02   
Eu-154     122.19       110.       -11.    -0.004   282.45  -1.828E-02   
Pa-234     131.62       116.        12.     0.004   259.55   4.407E-02   
Ra-226     186.06        90.        31.     0.011    93.92   5.955E-01   
Eu-152     341.56        34.         4.     0.002   416.24   1.477E-02   
Pa-234     568.99        25.         7.     0.003   206.97   1.064E-01   
Bi-212     727.71        25.        19.     0.007    88.47   4.504E-01   
Eu-152     778.73        18.         2.     0.001   712.35   2.238E-02   
Bi-212     785.11        26.         4.     0.002   371.55   6.120E-01   
Pa-234     881.68        22.         5.     0.002   282.30   8.498E-02   
Pa-234     881.62        18.         5.     0.002   242.86   9.949E-02   
Pa-234     944.77        25.        -4.    -0.002   335.29  -6.209E-02   
Eu-152     963.74        45.        -7.    -0.003   282.43  -9.328E-02   
Eu-154     997.96        25.        -5.    -0.002   306.66  -9.189E-02   
Co-60     1173.17        23.         3.     0.001   483.46   6.532E-03   
Co-60     1331.49        25.        -7.    -0.002   223.68  -1.680E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0562E-01    5.0562E-01   1.2591E-01    1.3113E-01  6.124E-02
Am-241 #A    3.6271E-02    3.6279E-02   1.6172E-01    1.6174E-01  1.310E-01
Bi-212 #     4.7354E-01    4.7354E-01   4.1892E-01    4.1962E-01  2.803E-01
Bi-214       4.5961E-01    4.5964E-01   9.8100E-02    1.0030E-01  4.359E-02
Co-60  #A   -1.6480E-02   -1.6797E-02   3.7573E-02    3.7580E-02  2.906E-02
Cs-137 #A    1.7581E-02    1.7639E-02   2.6767E-02    2.6779E-02  2.005E-02
Eu-152 #A    1.7138E-02    1.7266E-02   7.1225E-02    7.1232E-02  4.920E-02
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Eu-154 #A    0.0000E+00    0.0000E+00   2.1988E-01    2.1988E-01  2.052E-01
K-40         1.2201E+01    1.2201E+01   1.1608E+00    1.3128E+00  2.996E-01
Pa-234 #A    7.6502E-02    7.6502E-02   9.5412E-02    9.7294E-02  9.187E-02
Pb-212       3.8432E-01    3.8432E-01   7.0218E-02    7.7076E-02  3.710E-02
Pb-214       5.2936E-01    5.2939E-01   1.0379E-01    1.0789E-01  4.604E-02
Ra-226 #     5.9542E-01    5.9545E-01   5.5923E-01    5.6069E-01  4.255E-01
Th-234 #A    6.2561E-01    6.2561E-01   5.7096E-01    5.7403E-01  9.105E-01
Tl-208       1.8668E-01    1.8668E-01   4.6402E-02    4.7941E-02  1.882E-02
U-235   A    3.3979E-02    3.3979E-02   2.5463E-02    2.5556E-02  1.428E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.427E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4267013E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-17                Received:        03/04/13                      
Lab ID:          244033-003                    Prepared:        03/20/13 10:03                
Matrix:          Soil                          Analyzed:        04/26/13 09:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.12 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.0784         0.170            0.9     
Bismuth-212                           0.945           0.507          0.275                    
Bismuth-214                           0.692           0.122          0.0539                   
Cesium-137                            0 U             0.0228         0.0268           0.07    
Cobalt-60                             0.00283 U       0.0305         0.0247           0.03    
Europium-152                         -0.0421 U        0.0780         0.0612           0.1     
Europium-154                          0.0272 U        0.0644         0.156            0.2     
Lead-212                              0.871           0.0954         0.0434                   
Lead-214                              0.694           0.110          0.0475                   
Potassium-40                          8.62            1.00           0.326                    
Protactinium-234                     -0.100 U         0.134          0.106                    
Radium-226 (By Bismuth-214)           0.692           0.122          0.0539           0.2     
Thallium-208                          0.365           0.0549         0.0190                   
Thorium-232 (By Actinium-228)         1.05            0.180          0.0524           0.9     
Thorium-234                           0.462 U         0.530          1.31                     
Uranium-235                           0.0798 U        0.0407         0.169            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-003                   Client ID : 12-PE-E0795-17        

Seqnum : 1513167477005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_005                                Batch         : 196422                       Time      : 26-APR-2013 09:45     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.12 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0                 0.170       0.9       .0784            .0784            0.0014      u        

Bismuth-212                         0.945             0.275                 .50653           .50883           -0.024      u        

Bismuth-214                         0.692             0.0539                .12213           .12611           0.0058      u        

Cesium-137                          0                 0.0268      0.07      .022789          .022789          0.0058      u        

Cobalt-60                           0.00283           0.0247      0.03      .030464          .030465          0.0033      u        

Europium-152                        -0.0421           0.0612      0.1       .078006          .078044          0.0056      u        

Europium-154                        0.0272            0.156       0.2       .064413          .064428          -0.014      u        

Lead-212                            0.871             0.0434                .09535           .11951           0.0074      u        

Lead-214                            0.694             0.0475                .11045           .11701           0.00062     u        

Potassium-40                        8.62              0.326                 1.001            1.0907           -0.17       u        

Protactinium-234                    -0.100            0.106                 .13422           .13652           0.0088      u        

Radium-226 (By Bismuth-214)         0.692             0.0539      0.2       .12213           .12611           0.0058      u        

Thallium-208                        0.365             0.0190                .054943          .059778          0.012       u        

Thorium-232 (By Actinium-228)       1.05              0.0524      0.9       .18026           .19576           0.036       u        

Thorium-234                         0.462             1.31                  .52978           .53158           -0.026      u        

Uranium-235                         0.0798            0.169       0.18      .04068           .041003          0.012       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-17          
Sample Description: 244033-003, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:37            Live Time: 2700   sec

Acquisition Time: 4/26/2013 09:45:50        Real Time: 2703   sec
Analysis Time: 4/26/2013 10:30           Dead Time: 0.11   %

Analysis Quantity: 3.241E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.054E+00      1.803E-01      1.958E-01      5.236E-02
Am-241    #AB    0.000E+00      7.840E-02      7.840E-02      1.701E-01
Bi-212           9.448E-01      5.065E-01      5.088E-01      2.753E-01
Bi-214           6.916E-01      1.221E-01      1.261E-01      5.389E-02
Co-60     #AB    2.835E-03      3.046E-02      3.046E-02      2.474E-02
Cs-137    #AB    0.000E+00      2.279E-02      2.279E-02      2.680E-02
Eu-152    #AB   -4.211E-02      7.801E-02      7.804E-02      6.117E-02
Eu-154    #AB    2.720E-02      6.441E-02      6.443E-02      1.562E-01
K-40             8.618E+00      1.001E+00      1.091E+00      3.260E-01
Pa-234    #AB   -1.002E-01      1.342E-01      1.365E-01      1.063E-01
Pb-212           8.713E-01      9.535E-02      1.195E-01      4.340E-02
Pb-214           6.940E-01      1.105E-01      1.170E-01      4.748E-02
Ra-226    #      1.606E+00      7.453E-01      7.532E-01      4.885E-01
Th-234     AB    4.619E-01      5.298E-01      5.316E-01      1.305E+00
Tl-208           3.648E-01      5.494E-02      5.978E-02      1.900E-02
U-235     #AB    7.984E-02      4.068E-02      4.100E-02      1.692E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.542E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

Sample description                                             
244033-003, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_005.An1

Acquisition information
Start time:                 4/26/2013 09:45:50
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2412E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2412E+02) = 

8.3386E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0285

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44        7. 243.48   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.88      100.  20.18   0.83  2.849E-02
77.29      207.  10.76   0.84  3.029E-02
87.37       88.  22.57   0.83  3.676E-02
92.58       32.  57.35   0.86  3.953E-02    92.59   4.343  5.767E-01 Th234 

93.35   5.760  4.308E-01 U235  
93.12       67.  29.69   0.86  3.990E-02    93.35   5.760  8.988E-01 U235  

93.35   4.100  1.263E+00 Ac228 
93.34       54.  33.48   0.86  3.990E-02    93.35   5.760  7.248E-01 U235  

93.35   4.100  1.018E+00 Ac228 
105.23       25.  66.98   0.50  4.463E-02
122.72       15. 118.41   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.72        4. 494.85   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.086E-02 U235  
186.06       81.  25.48   0.96  4.819E-02   185.72  57.000  9.115E-02 U235  

186.21   3.555  1.463E+00 Ra226 
185.72  57.000  9.115E-02 U235  

186.10       89.  23.20   1.26  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.606E+00 Ra226 

238.62      537.   5.41   0.97  4.318E-02   238.63  43.600  8.713E-01 Pb212 
241.63       79.  22.20   0.56  4.285E-02   242.00   7.268  7.838E-01 Pb214 
277.65       19.  77.53   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.24      204.   9.87   1.04  3.813E-02   295.22  18.414  8.752E-01 Pb214 
299.66       24.  59.79   1.09  3.774E-02   300.09   3.180  6.061E-01 Pb212 
338.32      131.  14.70   0.96  3.494E-02   338.32  11.400  1.016E+00 Ac228 
351.85      271.   7.78   1.09  3.404E-02   351.93  35.600  6.756E-01 Pb214 
462.96       47.  33.90   0.74  2.828E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.19      243.   7.53   1.10  2.416E-02   583.19  85.000  3.648E-01 Tl208 
609.31      252.   8.56   1.21  2.345E-02   609.31  45.490  7.070E-01 Bi214 
727.37       36.  26.81   1.49  2.078E-02   727.33   6.650  7.980E-01 Bi212 
785.57        8.  98.58   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.54       18.  39.82   1.58  1.851E-02   860.53  12.400  2.413E-01 Tl208 
873.65        3. 260.80   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 
878.18        3. 196.59   1.60  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  4.894E-02 Pa234 
911.31      162.   8.74   2.02  1.779E-02   911.20  26.200  1.070E+00 Ac228 
968.99       75.  15.49   1.27  1.704E-02   968.96  15.900  8.539E-01 Ac228 

1120.44       48.  21.25   1.74  1.535E-02  1120.29  14.910  6.447E-01 Bi214 
1333.01        1. 537.31   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.71      369.   5.52   1.97  1.254E-02  1460.82  10.550  8.618E+00 K40   
1621.44        8.  63.60   1.93  1.151E-02  1620.74   1.510  1.415E+00 Bi212 
1764.44       26.  21.36   1.95  1.069E-02  1764.49  15.310  4.950E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.24    74.98       174.        79. 2.779E+03   53.22   0.684  -        
308.88    77.39       188.       180. 5.959E+03   27.46   0.672  -        
348.76    87.37       145.        88. 2.389E+03   45.14   0.833  -        
420.12   105.23       109.        25. 5.557E+02  133.97   0.500  -      s 

1850.29   462.96        57.        47. 1.672E+03   67.80   0.744 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.10    63.44       161.         7.     0.003   486.96   0.820s
Th-234    369.61    92.59       153.        32.     0.012   114.69   0.856D
U-235     372.66    93.35       164.        67.     0.025    59.38   0.857D
Ac-228    372.66    93.35       136.        54.     0.020    66.96   0.857D
Eu-152    485.14   121.49       172.        -7.    -0.002   564.32   0.890s
Eu-154    490.02   122.72       154.        15.     0.006   236.82   0.892s
Pa-234    521.73   130.65       177.       -29.    -0.011   133.94   0.902s
U-235     573.98   143.72       166.         4.     0.001   989.70   0.916s
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.21   186.06       173.        81.     0.030    50.95   0.964s
Ra-226    743.35   186.10       135.        89.     0.033    46.41   1.255s
U-235     823.07   206.04       183.       -13.    -0.005   303.00   0.986s
Pb-212    953.29   238.62       129.       531.     0.197    10.82   0.973 
Pb-214    965.34   241.63       109.        79.     0.029    44.40   0.560s
Tl-208   1109.32   277.65       101.        19.     0.007   155.05   1.066 
Pb-214   1179.66   295.24        77.       199.     0.074    19.74   1.037 
Pb-212   1197.31   299.66       100.        24.     0.009   119.58   1.090 
Ac-228   1351.91   338.32        80.       131.     0.049    29.41   0.957 
Eu-152   1366.65   342.01        60.       -12.    -0.005   185.24   1.136s
Pb-214   1405.97   351.85        64.       265.     0.098    15.57   1.086 
Pa-234   2278.00   569.91        40.        -1.     0.000  1758.24   1.353s
Tl-208   2331.10   583.19        29.       243.     0.090    15.06   1.099 
Bi-214   2435.62   609.31        64.       244.     0.090    17.11   1.214 
Eu-154   2894.96   724.14        45.        -3.    -0.001   674.98   1.482s
Bi-212   2907.88   727.37        28.        36.     0.013    53.61   1.485s
Bi-212   3140.75   785.57        30.         8.     0.003   197.16   1.530 
Tl-208   3440.71   860.54        17.        18.     0.007    79.64   1.584s
Eu-154   3493.19   873.65        23.         3.     0.001   521.60   1.593s
Pa-234   3511.33   878.18        16.         3.     0.001   393.19   1.598s
Ac-228   3643.89   911.31        12.       162.     0.060    17.49   2.020s
Eu-152   3850.48   962.93        46.        -3.    -0.001   717.59   1.653s
Ac-228   3874.73   968.99        22.        75.     0.028    30.98   1.267s
Eu-154   3975.73   994.22        23.        -6.    -0.002   255.68   1.673s
Eu-154   4021.00  1005.53        30.        -3.    -0.001   455.24   1.678s
Bi-214   4480.98  1120.44        33.        48.     0.018    42.50   1.744s
Co-60    4692.27  1173.22        18.        -3.    -0.001   496.15   1.772s
Co-60    5332.12  1333.01        21.         1.     0.000  1074.61   1.843s
K-40     5843.58  1460.71        36.       369.     0.137    11.03   1.972 
Bi-212   6487.49  1621.44         9.         8.     0.003   127.21   1.931s
Bi-214   7060.50  1764.44        11.        26.     0.010    42.73   1.954s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0537E+00                                      5.12E+12             
911.20 1.070E+00  (  5.236E-02 8.74E+00 2.62E+01 G  
968.96 8.539E-01 -   1.249E-01 1.55E+01 1.59E+01 G  
338.32 1.016E+00  (  1.616E-01 1.47E+01 1.14E+01 G  

Energy duplication    
93.35 1.018E+00     5.131E-01 3.35E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   9.4479E-01                                      5.12E+12             
727.33 7.980E-01 ?(  2.753E-01 2.68E+01 6.65E+00 G  
785.37 1.184E+00  (  1.801E+00 9.86E+01 1.11E+00 G  

1620.74 1.415E+00 ?(  1.232E+00 6.36E+01 1.51E+00 G  

Bi-214   N   6.9158E-01                                      5.84E+05             
609.31 7.070E-01  (P 5.389E-02 8.56E+00 4.55E+01 G  

1120.29 6.447E-01 ?(P 1.807E-01 2.12E+01 1.49E+01 G  
1764.49 4.950E-01 - P 1.453E-01 2.14E+01 1.53E+01 G  

Co-60    T   2.8349E-03                                      1.93E+03             
1332.49 2.835E-03 ?(  2.474E-02 5.37E+02 1.00E+02 G  
1173.23-5.359E-03 +   2.119E-02 2.48E+02 9.98E+01 G  

Eu-152   I  -4.2110E-02                                      4.94E+03             
344.28-4.211E-02 ?(  6.117E-02 9.26E+01 2.66E+01 G  
121.78-1.500E-02 +   6.907E-02 2.82E+02 2.84E+01 G  
778.90 0.000E+00 +   2.246E-01 1.00E+03 1.30E+01 G  
964.08-3.407E-02 &   1.985E-01 3.59E+02 1.45E+01 G  

1112.08 6.754E-03 &   1.801E-01 1.63E+03 1.34E+01 G  
1408.01 0.000E+00 +   6.932E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.7199E-02                                      3.14E+03             
873.18 3.739E-02 ?(  1.562E-01 2.61E+02 1.22E+01 G  
123.07 2.413E-02 @(  4.595E-02 1.18E+02 4.04E+01 G  

1274.43 0.000E+00 -   7.250E-02 1.00E+03 3.49E+01 G  
723.30-2.123E-02 &   1.162E-01 3.37E+02 2.00E+01 G  

1004.72-3.672E-02 +   1.338E-01 2.28E+02 1.79E+01 G  
996.25-1.000E-01 +   1.988E-01 1.28E+02 1.05E+01 G  

K-40     N   8.6181E+00                                      4.57E+11             
1460.82 8.618E+00  (P 3.260E-01 5.52E+00 1.06E+01 G  

Pa-234   N  -1.0021E-01                                      1.63E+12             
131.30-1.002E-01 ?(  1.063E-01 6.70E+01 1.82E+01 G  
569.50-1.384E-02 +   1.991E-01 8.79E+02 9.30E+00 G  
946.00 8.647E-03 &   1.742E-01 1.23E+03 1.35E+01 G  
880.52 4.894E-02 +   1.516E-01 1.97E+02 1.05E+01 G  
883.24-8.566E-03 &   2.019E-01 1.44E+03 9.70E+00 G  

Pb-212   N   8.7129E-01                                      5.12E+12             
238.63 8.713E-01  (P 4.340E-02 5.41E+00 4.36E+01 G  
300.09 6.061E-01 & P 5.995E-01 5.98E+01 3.18E+00 G  

Pb-214   N   6.9397E-01                                      5.84E+05             
351.93 6.756E-01  (P 4.748E-02 7.78E+00 3.56E+01 G  
295.22 8.752E-01 + P 8.995E-02 9.87E+00 1.84E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 10:30:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 7.838E-01  (P 2.412E-01 2.22E+01 7.27E+00 G  

Ra-226   N   1.6060E+00                                      5.84E+05             
186.21 1.606E+00 @(  4.885E-01 2.32E+01 3.56E+00 G  

Th-234   N   4.6190E-01                                      1.63E+12             
63.30 3.290E-01 ?(  1.305E+00 2.43E+02 3.75E+00 G  
92.59 5.767E-01  (  5.184E-01 5.73E+01 4.34E+00 G  

Tl-208   N   3.6481E-01                                      5.12E+12             
583.19 3.648E-01  (  1.900E-02 7.53E+00 8.50E+01 G  
277.37 2.267E-01 -   2.767E-01 7.75E+01 6.60E+00 G  
860.53 2.413E-01 -   1.274E-01 3.98E+01 1.24E+01 G  

U-235    N   7.9836E-02                                      2.57E+11             
143.77 2.086E-02 ?(  1.692E-01 4.95E+02 1.09E+01 G  
205.32-1.701E-01 +   4.174E-01 1.51E+02 5.02E+00 G  
163.36-6.679E-03 %   3.534E-01 3.21E+03 5.08E+00 G  
185.72 9.115E-02 @(  3.444E-02 2.55E+01 5.70E+01 G  

Energy duplication    
93.35 8.988E-01     4.006E-01 2.97E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       164.        67.     0.025    59.38   8.988E-01   
Eu-152     121.49       172.        -7.    -0.002   564.32  -1.500E-02   
Eu-154     122.72       154.        15.     0.006   236.82   2.413E-02   
Pa-234     130.65       177.       -29.    -0.011   133.94  -1.002E-01   
U-235      143.72       166.         4.     0.001   989.70   2.086E-02   
U-235      186.06       173.        81.     0.030    50.95   9.115E-02   
U-235      206.04       183.       -13.    -0.005   303.00  -1.701E-01   
Eu-152     342.01        60.       -12.    -0.005   185.24  -4.211E-02   
Pa-234     569.91        40.        -1.     0.000  1758.24  -1.384E-02   
Eu-154     724.14        45.        -3.    -0.001   674.98  -2.123E-02   
Eu-154     873.65        23.         3.     0.001   521.60   3.739E-02   
Pa-234     878.18        16.         3.     0.001   393.19   4.894E-02   
Eu-152     962.93        46.        -3.    -0.001   717.59  -3.407E-02   
Eu-154     994.22        23.        -6.    -0.002   255.68  -1.000E-01   
Eu-154    1005.53        30.        -3.    -0.001   455.24  -3.672E-02   
Co-60     1173.22        18.        -3.    -0.001   496.15  -5.359E-03   
Co-60     1333.01        21.         1.     0.000  1074.61   2.835E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0537E+00    1.0537E+00   1.8026E-01    1.9576E-01  5.236E-02
Am-241 #A    0.0000E+00    0.0000E+00   7.8400E-02    7.8400E-02  1.701E-01
Bi-212       9.4479E-01    9.4479E-01   5.0653E-01    5.0883E-01  2.753E-01
Bi-214       6.9154E-01    6.9158E-01   1.2213E-01    1.2611E-01  5.389E-02
Co-60  #A    2.7814E-03    2.8349E-03   3.0464E-02    3.0465E-02  2.474E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2789E-02    2.2789E-02  2.680E-02
Eu-152 #A   -4.1799E-02   -4.2110E-02   7.8006E-02    7.8044E-02  6.117E-02
Eu-154 #A    2.6883E-02    2.7199E-02   6.4413E-02    6.4428E-02  1.562E-01
K-40         8.6181E+00    8.6181E+00   1.0010E+00    1.0907E+00  3.260E-01
Pa-234 #A   -1.0021E-01   -1.0021E-01   1.3422E-01    1.3652E-01  1.063E-01
Pb-212       8.7129E-01    8.7129E-01   9.5350E-02    1.1951E-01  4.340E-02
Pb-214       6.9392E-01    6.9397E-01   1.1045E-01    1.1701E-01  4.748E-02
Ra-226 #     1.6059E+00    1.6060E+00   7.4531E-01    7.5322E-01  4.885E-01
Th-234  A    4.6190E-01    4.6190E-01   5.2978E-01    5.3158E-01  1.305E+00
Tl-208       3.6481E-01    3.6481E-01   5.4943E-02    5.9778E-02  1.900E-02
U-235  #A    7.9836E-02    7.9836E-02   4.0680E-02    4.1003E-02  1.692E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_005.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  105.2 to  2034.7 keV)     1.484E+01  pCi/g         
Total Decayed Activity (  105.2 to  2034.7 keV) 1.4844234E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-18                Received:        03/04/13                      
Lab ID:          244033-004                    Prepared:        03/20/13 10:12                
Matrix:          Soil                          Analyzed:        04/26/13 10:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.13 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:36                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0305 U        0.170          0.138             0.9     
Bismuth-212                          0.593           0.403          0.245                     
Bismuth-214                          0.661           0.119          0.0510                    
Cesium-137                           0.00692 U       0.0268         0.0214            0.07    
Cobalt-60                            0 U             0.00456        0.00531           0.03    
Europium-152                         0.0413 U        0.0534         0.0561            0.1     
Europium-154                         0.0317 U        0.0614         0.148             0.2     
Lead-212                             0.782           0.0965         0.0462                    
Lead-214                             0.749           0.105          0.0410                    
Potassium-40                         9.03            0.971          0.284                     
Protactinium-234                     0.00395 U       0.00851        0.111                     
Radium-226 (By Bismuth-214)          0.661           0.119          0.0510            0.2     
Thallium-208                         0.249           0.0512         0.0214                    
Thorium-232 (By Actinium-228)        0.852           0.180          0.0726            0.9     
Thorium-234                          0.782 U         0.559          1.07                      
Uranium-235                          0.0690 U        0.0391         0.163             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-004                   Client ID : 12-PE-E0795-18        

Seqnum : 1513167477006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_006                                Batch         : 196422                       Time      : 26-APR-2013 10:32     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.13 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0305            0.138        0.9      .16976           .16978           0.0014      u        

Bismuth-212                         0.593             0.245                 .40335           .40449           -0.024      u        

Bismuth-214                         0.661             0.0510                .11926           .12299           0.0058      u        

Cesium-137                          0.00692           0.0214       0.07     .026818          .026819          0.0058      u        

Cobalt-60                           0                 0.00531      0.03     .0045586         .0045587         0.0033      u        

Europium-152                        0.0413            0.0561       0.1      .053362          .053415          0.0056      u        

Europium-154                        0.0317            0.148        0.2      .061377          .061399          -0.014      u        

Lead-212                            0.782             0.0462                .096468          .11614           0.0074      u        

Lead-214                            0.749             0.0410                .10528           .11323           0.00062     u        

Potassium-40                        9.03              0.284                 .97083           1.0717           -0.17       u        

Protactinium-234                    0.00395           0.111                 .0085053         .0085618         0.0088      u        

Radium-226 (By Bismuth-214)         0.661             0.0510       0.2      .11926           .12299           0.0058      u        

Thallium-208                        0.249             0.0214                .051195          .053661          0.012       u        

Thorium-232 (By Actinium-228)       0.852             0.0726       0.9      .18029           .19055           0.036       u        

Thorium-234                         0.782             1.07                  .55861           .56348           -0.026      u        

Uranium-235                         0.0690            0.163        0.18     .039117          .039368          0.012       u        

u=use  

Page 1 of 1                                                                                                             1513167477006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-18          
Sample Description: 244033-004, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:36            Live Time: 2700   sec

Acquisition Time: 4/26/2013 10:32:37        Real Time: 2703   sec
Analysis Time: 4/26/2013 11:17           Dead Time: 0.10   %

Analysis Quantity: 3.321E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.517E-01      1.803E-01      1.906E-01      7.258E-02
Am-241    #AB    3.054E-02      1.698E-01      1.698E-01      1.382E-01
Bi-212    #      5.926E-01      4.033E-01      4.045E-01      2.453E-01
Bi-214           6.611E-01      1.193E-01      1.230E-01      5.100E-02
Co-60     #AB    0.000E+00      4.559E-03      4.559E-03      5.311E-03
Cs-137    #AB    6.917E-03      2.682E-02      2.682E-02      2.140E-02
Eu-152    #AB    4.131E-02      5.336E-02      5.341E-02      5.607E-02
Eu-154    #AB    3.174E-02      6.138E-02      6.140E-02      1.477E-01
K-40      #      9.030E+00      9.708E-01      1.072E+00      2.844E-01
Pa-234    #AB    3.947E-03      8.505E-03      8.562E-03      1.106E-01
Pb-212           7.821E-01      9.647E-02      1.161E-01      4.622E-02
Pb-214           7.489E-01      1.053E-01      1.132E-01      4.099E-02
Ra-226    #      1.388E+00      7.283E-01      7.344E-01      4.664E-01
Th-234    #AB    7.817E-01      5.586E-01      5.635E-01      1.070E+00
Tl-208           2.491E-01      5.120E-02      5.366E-02      2.135E-02
U-235     #AB    6.903E-02      3.912E-02      3.937E-02      1.629E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.527E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 11:17:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

Sample description                                             
244033-004, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_006.An1

Acquisition information
Start time:                 4/26/2013 10:32:37
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3213E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3213E+02) = 

8.1375E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1466

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.53        6. 277.95   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.38       15. 106.54   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      108.  17.64   0.83  2.838E-02
77.26      152.  12.41   0.84  3.022E-02
89.98       35.  43.24   0.69  3.820E-02
92.98       54.  33.56   0.86  3.990E-02    92.59   4.343  9.395E-01 Th234 

93.35   5.760  7.018E-01 U235  
93.35   4.100  9.859E-01 Ac228 
93.35   5.760  7.018E-01 U235  

93.03       52.  35.73   0.86  3.953E-02    92.59   4.343  9.138E-01 Th234 
93.35   5.760  6.826E-01 U235  
93.35   4.100  9.590E-01 Ac228 

93.13       57.  31.00   1.46  3.990E-02    92.59   4.343  1.004E+00 Th234 
93.35   5.760  7.501E-01 U235  
93.35   4.100  1.054E+00 Ac228 

121.05       11. 149.30   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.443E-02 Eu152 

163.52        5. 335.14   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.482E-02 U235  

185.96       66.  28.33   0.96  4.819E-02   185.72  57.000  7.249E-02 U235  
186.21   3.555  1.163E+00 Ra226 
185.72  57.000  7.249E-02 U235  

186.06       79.  26.24   1.24  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.388E+00 Ra226 

205.48       15. 107.22   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.970E-01 U235  

238.51      494.   6.09   0.98  4.319E-02   238.63  43.600  7.821E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.54       80.  24.23   1.42  4.285E-02   242.00   7.268  7.745E-01 Pb214 
277.63       18.  75.65   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.06      139.  11.97   0.96  3.815E-02   295.22  18.414  5.751E-01 Pb214 
300.05       39.  31.38   1.17  3.774E-02   300.09   3.180  9.699E-01 Pb212 
338.03       99.  18.14   0.92  3.496E-02   338.32  11.400  7.461E-01 Ac228 
351.80      305.   6.89   0.91  3.405E-02   351.93  35.600  7.437E-01 Pb214 
583.20      172.  10.28   1.18  2.416E-02   583.19  85.000  2.524E-01 Tl208 
609.35      242.   8.73   1.37  2.345E-02   609.31  45.490  6.611E-01 Bi214 
661.87        4. 193.85   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.26       25.  34.03   1.49  2.078E-02   727.33   6.650  5.417E-01 Bi212 
861.07       27.  26.76   0.35  1.851E-02   860.53  12.400  3.545E-01 Tl208 
872.68        2. 348.78   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.53        2. 253.70   1.60  1.822E-02   880.52  10.500    PBC<MDA Pa234 
910.87      139.  10.91   1.30  1.779E-02   911.20  26.200  8.976E-01 Ac228 
945.86        4. 153.33   1.64  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.69       15.  64.59   1.65  1.710E-02   964.08  14.500  1.874E-01 Eu152 

964.08  14.500  1.874E-01 Eu152 
969.02       53.  20.38   1.66  1.704E-02   968.96  15.900  5.940E-01 Ac228 

1005.57        2. 253.12   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.67       64.  19.82   0.80  1.535E-02  1120.29  14.910  8.400E-01 Bi214 
1275.44        6.  96.69   1.82  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.67      416.   5.12   1.72  1.254E-02  1460.82  10.550  9.030E+00 K40   
1620.43        5.  98.45   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.55       15.  34.01   1.95  1.069E-02  1764.49  15.310  2.767E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.83       142.        92. 3.245E+03   42.89   0.960  -        
308.51    77.30       131.       126. 4.176E+03   32.24   0.865  -        
359.20    89.98        97.        35. 9.163E+02   86.47   0.689  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.51    59.53       115.         6.     0.002   555.89   0.816s
Th-234    252.86    63.38       114.        15.     0.005   213.08   0.820s
Th-234    371.35    93.03       147.        52.     0.019    71.46   0.856s
U-235     372.66    93.35       134.        54.     0.020    67.12   0.857D
Ac-228    372.66    93.35       112.        57.     0.021    61.99   1.457D
Eu-152    483.37   121.05       131.        11.     0.004   298.61   0.890s
Eu-154    488.58   122.36       165.       -19.    -0.007   196.36   0.892s
Pa-234    525.38   131.56       202.       -16.    -0.006   257.62   0.902s
U-235     653.11   163.52       163.         5.     0.002   670.28   0.939s
U-235     742.79   185.96       142.        66.     0.024    56.67   0.964s
Ra-226    743.20   186.06       129.        79.     0.029    52.49   1.243s
U-235     820.83   205.48       126.        15.     0.006   214.43   0.986s
Pb-212    952.88   238.51       154.       488.     0.181    12.19   0.978 
Pb-214    964.96   241.54       124.        80.     0.030    48.46   1.423s
Tl-208   1109.25   277.63        83.        18.     0.007   151.31   1.066s
Pb-214   1178.92   295.06        56.       134.     0.050    23.93   0.956 
Pb-212   1198.90   300.05        50.        39.     0.014    62.77   1.167 
Ac-228   1350.75   338.03        71.        99.     0.037    36.28   0.921 
Eu-152   1378.32   344.93        53.        -6.    -0.002   344.87   1.136s
Pb-214   1405.80   351.80        50.       299.     0.111    13.78   0.913 
Pa-234   2275.89   569.38        36.        -1.     0.000  1383.24   1.353s
Tl-208   2331.16   583.20        39.       172.     0.064    20.55   1.176 
Bi-214   2435.75   609.35        60.       234.     0.087    17.46   1.366 
Cs-137   2645.86   661.87        33.         4.     0.002   387.70   1.432s
Eu-154   2893.15   723.69        47.        -7.    -0.003   274.61   1.482s
Bi-212   2907.45   727.26        23.        25.     0.009    68.07   1.485s
Eu-152   3116.84   779.60        26.        -5.    -0.002   286.90   1.525s
Tl-208   3442.86   861.07         9.        27.     0.010    53.52   0.346s
Eu-154   3489.29   872.68        22.         2.     0.001   697.56   1.593s
Pa-234   3520.72   880.53        16.         2.     0.001   507.40   1.598s
Pa-234   3528.11   882.38        22.        -1.     0.000  1308.42   1.600s
Ac-228   3642.12   910.87        23.       139.     0.051    21.82   1.301 
Pa-234   3782.18   945.86        20.         4.     0.002   306.66   1.642s
Eu-152   3857.54   964.69        41.        15.     0.006   129.18   1.653s
Ac-228   3874.87   969.02        33.        53.     0.020    40.77   1.656s
Eu-154   4021.13  1005.57        14.         2.     0.001   506.24   1.678s
Eu-152   4448.37  1112.30        28.        -5.    -0.002   328.06   1.740s
Bi-214   4481.88  1120.67        24.        64.     0.024    39.65   0.799s
Eu-154   5101.57  1275.44        15.         6.     0.002   193.38   1.819s
K-40     5843.41  1460.67        29.       396.     0.147    10.25   1.719s
Bi-212   6483.44  1620.43         8.         5.     0.002   196.91   1.931s
Bi-214   7060.95  1764.55        17.        15.     0.006    68.02   1.954s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 11:17:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.5167E-01                                      5.12E+12             
911.20 8.976E-01  (  7.258E-02 1.09E+01 2.62E+01 G  
968.96 5.940E-01 -   1.478E-01 2.04E+01 1.59E+01 G  
338.32 7.461E-01  (  1.490E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 1.054E+00     4.539E-01 3.10E+01 4.10E+00 XA 

Am-241   I   3.0539E-02                                      1.58E+05             
59.54 3.054E-02 ?(  1.382E-01 2.78E+02 3.59E+01 G  

Bi-212   N   5.9256E-01                                      5.12E+12             
727.33 5.417E-01 ?(  2.453E-01 3.40E+01 6.65E+00 G  
785.37 0.000E+00 -   2.203E+00 1.00E+03 1.11E+00 G  

1620.74 8.166E-01 &(  1.171E+00 9.85E+01 1.51E+00 G  

Bi-214   N   6.6108E-01                                      5.84E+05             
609.31 6.611E-01  (P 5.100E-02 8.73E+00 4.55E+01 G  

1120.29 8.400E-01 + P 1.509E-01 1.98E+01 1.49E+01 G  
1764.49 2.767E-01 - P 1.776E-01 3.40E+01 1.53E+01 G  

Cs-137   I   6.9171E-03                                      1.10E+04             
661.66 6.917E-03 ?(  2.140E-02 1.94E+02 8.50E+01 G  

Eu-152   I   4.1307E-02                                      4.94E+03             
344.28-2.030E-02 &(  5.607E-02 1.72E+02 2.66E+01 G  
121.78 2.443E-02 ?(  5.886E-02 1.49E+02 2.84E+01 G  
778.90-6.212E-02 +   1.399E-01 1.43E+02 1.30E+01 G  
964.08 1.874E-01 ?(  1.831E-01 6.46E+01 1.45E+01 G  

1112.08-6.981E-02 +   1.812E-01 1.64E+02 1.34E+01 G  
1408.01 2.299E-03 %   1.102E-01 2.92E+03 2.09E+01 G  

Eu-154   I   3.1738E-02                                      3.14E+03             
873.18 2.628E-02 ?(  1.477E-01 3.49E+02 1.22E+01 G  
123.07-2.957E-02 &   4.651E-02 9.82E+01 4.04E+01 G  

1274.43 3.865E-02 ?(  5.598E-02 9.67E+01 3.49E+01 G  
723.30-5.326E-02 &   1.160E-01 1.37E+02 2.00E+01 G  

1004.72 2.195E-02 ?(  8.815E-02 2.53E+02 1.79E+01 G  
996.25 0.000E+00 &   2.650E-01 1.00E+03 1.05E+01 G  

K-40     N   9.0301E+00                                      4.57E+11             
1460.82 9.030E+00  (P 2.844E-01 5.12E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 11:17:47
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   3.9473E-03                                      1.63E+12             
131.30-5.311E-02 ?(  1.106E-01 1.29E+02 1.82E+01 G  
569.50-1.636E-02 +   1.849E-01 6.92E+02 9.30E+00 G  
946.00 5.532E-02 ?(  1.326E-01 1.53E+02 1.35E+01 G  
880.52 3.680E-02 &(  1.486E-01 2.54E+02 1.05E+01 G  
883.24-1.755E-02 +   1.870E-01 6.54E+02 9.70E+00 G  

Pb-212   N   7.8207E-01                                      5.12E+12             
238.63 7.821E-01  (P 4.622E-02 6.09E+00 4.36E+01 G  
300.09 9.699E-01 + P 4.153E-01 3.14E+01 3.18E+00 G  

Pb-214   N   7.4889E-01                                      5.84E+05             
351.93 7.437E-01  (P 4.099E-02 6.89E+00 3.56E+01 G  
295.22 5.751E-01 - P 7.487E-02 1.20E+01 1.84E+01 G  
242.00 7.745E-01  (P 2.510E-01 2.42E+01 7.27E+00 G  

Ra-226   N   1.3876E+00                                      5.84E+05             
186.21 1.388E+00 *(  4.664E-01 2.62E+01 3.56E+00 G  

Th-234   N   7.8165E-01                                      1.63E+12             
63.30 6.286E-01 ?(  1.070E+00 1.07E+02 3.75E+00 G  
92.59 9.138E-01 &(  4.958E-01 3.57E+01 4.34E+00 G  

Tl-208   N   2.4910E-01                                      5.12E+12             
583.19 2.524E-01  (  2.135E-02 1.03E+01 8.50E+01 G  
277.37 2.065E-01 &(  2.445E-01 7.57E+01 6.60E+00 G  
860.53 3.545E-01 +   9.178E-02 2.68E+01 1.24E+01 G  

U-235    N   6.9031E-02                                      2.57E+11             
143.77-5.761E-03 %(  1.629E-01 1.72E+03 1.09E+01 G  
205.32 1.970E-01 ?(  3.378E-01 1.07E+02 5.02E+00 G  
163.36 6.482E-02 ?(  3.550E-01 3.35E+02 5.08E+00 G  
185.72 7.249E-02 *(  3.048E-02 2.83E+01 5.70E+01 G  

Energy duplication    
93.35 7.018E-01     3.544E-01 3.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53       115.         6.     0.002   555.89   3.054E-02   
Th-234      63.38       114.        15.     0.005   213.08   6.286E-01   
Th-234      93.03       147.        52.     0.019    71.46   9.138E-01   
U-235       93.35       134.        54.     0.020    67.12   7.018E-01   
Eu-152     121.05       131.        11.     0.004   298.61   2.443E-02   
Eu-154     122.36       165.       -19.    -0.007   196.36  -2.957E-02   
Pa-234     131.56       202.       -16.    -0.006   257.62  -5.311E-02   
U-235      163.52       163.         5.     0.002   670.28   6.482E-02   
U-235      185.96       142.        66.     0.024    56.67   7.249E-02   
U-235      205.48       126.        15.     0.006   214.43   1.970E-01   
Eu-152     344.93        53.        -6.    -0.002   344.87  -2.030E-02   
Pa-234     569.38        36.        -1.     0.000  1383.24  -1.636E-02   
Cs-137     661.87        33.         4.     0.002   387.70   6.917E-03   
Eu-154     723.69        47.        -7.    -0.003   274.61  -5.326E-02   
Eu-152     779.60        26.        -5.    -0.002   286.90  -6.212E-02   
Eu-154     872.68        22.         2.     0.001   697.56   2.628E-02   
Pa-234     880.53        16.         2.     0.001   507.40   3.680E-02   
Pa-234     882.38        22.        -1.     0.000  1308.42  -1.755E-02   
Pa-234     945.86        20.         4.     0.002   306.66   5.532E-02   
Eu-152     964.69        41.        15.     0.006   129.18   1.874E-01   
Eu-154    1005.57        14.         2.     0.001   506.24   2.195E-02   
Eu-152    1112.30        28.        -5.    -0.002   328.06  -6.981E-02   
Eu-154    1275.44        15.         6.     0.002   193.38   3.865E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.5167E-01    8.5167E-01   1.8029E-01    1.9055E-01  7.258E-02
Am-241 #A    3.0532E-02    3.0539E-02   1.6976E-01    1.6978E-01  1.382E-01
Bi-212 #     5.9256E-01    5.9256E-01   4.0335E-01    4.0449E-01  2.453E-01
Bi-214       6.6104E-01    6.6108E-01   1.1926E-01    1.2299E-01  5.100E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.5586E-03    4.5587E-03  5.311E-03
Cs-137 #A    6.8940E-03    6.9171E-03   2.6818E-02    2.6819E-02  2.140E-02
Eu-152 #A    4.1001E-02    4.1307E-02   5.3362E-02    5.3415E-02  5.607E-02
Eu-154 #A    3.1369E-02    3.1738E-02   6.1377E-02    6.1399E-02  1.477E-01
K-40   #     9.0301E+00    9.0301E+00   9.7083E-01    1.0717E+00  2.844E-01
Pa-234 #A    3.9473E-03    3.9473E-03   8.5053E-03    8.5618E-03  1.106E-01
Pb-212       7.8207E-01    7.8207E-01   9.6468E-02    1.1614E-01  4.622E-02
Pb-214       7.4885E-01    7.4889E-01   1.0528E-01    1.1323E-01  4.099E-02
Ra-226 #     1.3875E+00    1.3876E+00   7.2830E-01    7.3436E-01  4.664E-01
Th-234 #A    7.8165E-01    7.8165E-01   5.5861E-01    5.6348E-01  1.070E+00
Tl-208       2.4910E-01    2.4910E-01   5.1195E-02    5.3661E-02  2.135E-02
U-235  #A    6.9031E-02    6.9031E-02   3.9117E-02    3.9368E-02  1.629E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.430E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4303052E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-19                Received:        03/04/13                      
Lab ID:          244033-005                    Prepared:        03/20/13 10:20                
Matrix:          Soil                          Analyzed:        04/26/13 12:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.26 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00136 U       0.147          0.121            0.9     
Bismuth-212                           1.28            0.480          0.219                    
Bismuth-214                           0.579           0.0969         0.0371                   
Cesium-137                           -0.00625 U       0.0294         0.0236           0.07    
Cobalt-60                             0 U             0.0180         0.0148           0.03    
Europium-152                          0.0670          0.0976         0.0578           0.1     
Europium-154                          0.0107 U        0.0776         0.146            0.2     
Lead-212                              0.634           0.0836         0.0417                   
Lead-214                              0.611           0.101          0.0453                   
Potassium-40                          9.44            0.982          0.273                    
Protactinium-234                      0.0256 U        0.0468         0.102                    
Radium-226 (By Bismuth-214)           0.579           0.0969         0.0371           0.2     
Thallium-208                          0.283           0.0522         0.0200                   
Thorium-232 (By Actinium-228)         0.747           0.145          0.0545           0.9     
Thorium-234                           1.13            1.34           1.04                     
Uranium-235                           0.0451 U        0.0288         0.151            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-005                   Client ID : 12-PE-E0795-19        

Seqnum : 1513167477007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_007                                Batch         : 196422                       Time      : 26-APR-2013 12:28     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.26 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00136           0.121       0.9       .14673           .14673           0.0014      u        

Bismuth-212                         1.28              0.219                 .4804            .48488           -0.024      u        

Bismuth-214                         0.579             0.0371                .096948          .10046           0.0058      u        

Cesium-137                          -0.00625          0.0236      0.07      .029357          .029358          0.0058      u        

Cobalt-60                           0                 0.0148      0.03      .017958          .017958          0.0033      u        

Europium-152                        0.0670            0.0578      0.1       .097576          .097652          0.0056      u        

Europium-154                        0.0107            0.146       0.2       .077597          .077599          -0.014      u        

Lead-212                            0.634             0.0417                .083635          .098695          0.0074      u        

Lead-214                            0.611             0.0453                .10058           .10618           0.00062     u        

Potassium-40                        9.44              0.273                 .98162           1.0903           -0.17       u        

Protactinium-234                    0.0256            0.102                 .04676           .047193          0.0088      u        

Radium-226 (By Bismuth-214)         0.579             0.0371      0.2       .096948          .10046           0.0058      u        

Thallium-208                        0.283             0.0200                .052168          .055277          0.012       u        

Thorium-232 (By Actinium-228)       0.747             0.0545      0.9       .14528           .15505           0.036       u        

Thorium-234                         1.13              1.04                  1.3362           1.3405           -0.026      u        

Uranium-235                         0.0451            0.151       0.18      .028801          .028946          0.012       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-19          
Sample Description: 244033-005, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:44            Live Time: 2700   sec

Acquisition Time: 4/26/2013 12:28:17        Real Time: 2703   sec
Analysis Time: 4/26/2013 13:13           Dead Time: 0.09   %

Analysis Quantity: 3.373E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.474E-01      1.453E-01      1.550E-01      5.452E-02
Am-241    #AB    1.359E-03      1.467E-01      1.467E-01      1.208E-01
Bi-212           1.284E+00      4.804E-01      4.849E-01      2.193E-01
Bi-214           5.792E-01      9.695E-02      1.005E-01      3.714E-02
Co-60     #AB    0.000E+00      1.796E-02      1.796E-02      1.478E-02
Cs-137    #AB   -6.255E-03      2.936E-02      2.936E-02      2.362E-02
Eu-152    #      6.698E-02      9.758E-02      9.765E-02      5.783E-02
Eu-154    #AB    1.075E-02      7.760E-02      7.760E-02      1.455E-01
K-40             9.443E+00      9.816E-01      1.090E+00      2.727E-01
Pa-234    #AB    2.564E-02      4.676E-02      4.719E-02      1.020E-01
Pb-212           6.336E-01      8.363E-02      9.869E-02      4.174E-02
Pb-214           6.110E-01      1.006E-01      1.062E-01      4.527E-02
Ra-226    #      8.215E-01      5.825E-01      5.852E-01      4.377E-01
Th-234           1.125E+00      1.336E+00      1.340E+00      1.040E+00
Tl-208           2.831E-01      5.217E-02      5.528E-02      1.995E-02
U-235     #AB    4.506E-02      2.880E-02      2.895E-02      1.506E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.568E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_007.An1               

Sample description                                             
244033-005, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_007.An1

Acquisition information
Start time:                 4/26/2013 12:28:17
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3726E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3726E+02) = 

8.0137E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1264

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.33       27.  59.37   0.82  1.866E-02    63.30   3.750  1.125E+00 Th234 
74.94      101.  18.83   0.83  2.857E-02
77.16      160.  12.40   0.84  3.022E-02
83.90       35.  42.47   0.36  3.469E-02
92.73       29.  55.41   0.86  3.953E-02    92.59   4.343  5.076E-01 Th234 

93.35   5.760  3.792E-01 U235  
93.35   5.760  3.792E-01 U235  

92.81       25.  75.79   0.86  3.990E-02    92.59   4.343  4.348E-01 Th234 
93.35   5.760  3.248E-01 U235  

93.50       24.  73.75   0.86  3.990E-02    93.35   4.100    PBC<MDA Ac228 
185.93       51.  31.96   0.96  4.819E-02   185.72  57.000  5.499E-02 U235  

186.21   3.555  8.825E-01 Ra226 
185.72  57.000  5.499E-02 U235  

185.94       47.  35.45   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.215E-01 Ra226 

238.54      408.   6.50   0.86  4.319E-02   238.63  43.600  6.336E-01 Pb212 
241.73       57.  31.33   0.70  4.285E-02   242.00   7.268  5.455E-01 Pb214 
277.53       18.  69.10   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.19      156.  12.97   1.10  3.814E-02   295.22  18.414  6.386E-01 Pb214 
300.15       17.  71.77   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.18       73.  17.22   0.83  3.495E-02   338.32  11.400  5.410E-01 Ac228 
351.74      255.   8.04   0.82  3.405E-02   351.93  35.600  6.101E-01 Pb214 
567.75        6.  91.19   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  7.980E-02 Pa234 
583.09      196.   9.21   1.41  2.416E-02   583.19  85.000  2.831E-01 Tl208 
609.47      208.   8.07   1.37  2.345E-02   609.31  45.490  5.792E-01 Bi214 
727.81       60.  18.70   0.54  2.078E-02   727.33   6.650  1.284E+00 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.23        1. 964.79   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.32       38.  23.96   0.61  1.851E-02   860.53  12.400  4.940E-01 Tl208 
911.21      120.  10.83   1.42  1.779E-02   911.20  26.200  7.674E-01 Ac228 
964.52       13.  72.84   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.28       65.  16.14   0.47  1.704E-02   968.96  15.900  7.144E-01 Ac228 

1000.78        2. 361.08   1.67  1.671E-02   996.25  10.500    PBC<MDA Eu154 
1004.41        1. 718.30   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.20        8.  80.08   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.27       62.  19.74   0.36  1.535E-02  1120.29  14.910  7.987E-01 Bi214 
1406.86        5.  92.91   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      440.   4.97   1.78  1.254E-02  1460.82  10.550  9.442E+00 K40   
1620.36        5. 104.09   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.03       50.  13.48   0.46  1.069E-02  1764.49  15.310  9.133E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.63    75.08       165.        63. 2.205E+03   64.24   0.906  -        
308.48    77.29       173.       116. 3.842E+03   39.05   0.894  -        
334.89    83.90        93.        35. 1.009E+03   84.95   0.361 TH-231  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.68    63.33       111.        27.     0.010   118.74   0.820s
Th-234    369.61    92.59       118.        29.     0.011   110.82   0.856D
U-235     372.66    93.35       169.        25.     0.009   151.58   0.857D
Ac-228    372.66    93.35       140.        24.     0.009   147.51   0.857D
Eu-152    480.46   120.33       110.        -4.    -0.001   752.15   0.890s
Eu-154    493.98   123.71       171.       -17.    -0.006   220.14   0.892s
U-235     651.32   163.07       154.       -13.    -0.005   285.27   0.939s
U-235     742.67   185.93       107.        51.     0.019    63.92   0.964s
Ra-226    742.72   185.94       117.        47.     0.018    70.91   0.965s
U-235     813.61   203.67        79.        -2.    -0.001  1605.17   0.986s
Pb-212    952.99   238.54       129.       402.     0.149    13.01   0.864 
Pb-214    965.72   241.73       123.        57.     0.021    62.65   0.705s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.86   277.53        71.        18.     0.007   138.19   1.066s
Pb-214   1179.47   295.19        87.       151.     0.056    25.94   1.097 
Pb-212   1199.27   300.15        82.        17.     0.006   143.53   1.090s
Ac-228   1351.39   338.20        55.        73.     0.027    37.01   1.130s
Pb-214   1405.56   351.74        63.       249.     0.092    16.08   0.821s
Pa-234   2269.36   567.75        13.         6.     0.002   182.38   1.353s
Tl-208   2330.71   583.09        35.       196.     0.073    18.43   1.407 
Bi-214   2436.23   609.47        33.       208.     0.077    16.13   1.369 
Cs-137   2648.13   662.44        41.        -4.    -0.001   469.38   1.432s
Eu-154   2892.75   723.59        46.        -7.    -0.003   277.46   1.482s
Bi-212   2909.63   727.81        19.        60.     0.022    37.40   0.542s
Eu-152   3120.80   780.59        36.        -6.    -0.002   283.82   1.525s
Bi-212   3139.37   785.23        32.         1.     0.000  1929.58   1.530s
Tl-208   3439.85   860.32        14.        38.     0.014    47.91   0.609s
Pa-234   3533.87   883.82        26.        -6.    -0.002   271.85   1.600s
Ac-228   3643.51   911.21        14.       120.     0.045    21.67   1.419 
Pa-234   3782.84   946.03        25.        -3.    -0.001   429.65   1.642s
Eu-152   3856.84   964.52        41.        13.     0.005   145.67   1.653s
Ac-228   3875.89   969.28        14.        65.     0.024    32.28   0.475s
Eu-154   4001.99  1000.78        15.         2.     0.001   722.17   1.673s
Eu-154   4016.51  1004.41        23.         1.     0.000  1436.59   1.678s
Eu-152   4443.99  1111.20        16.         8.     0.003   160.16   1.740s
Bi-214   4480.27  1120.27        24.        62.     0.023    39.49   0.356s
Co-60    4688.44  1172.26        23.        -6.    -0.002   231.50   1.772s
Eu-152   5627.87  1406.86         9.         5.     0.002   185.82   1.871s
K-40     5844.09  1460.84        27.       421.     0.156     9.94   1.779 
Bi-212   6483.17  1620.36        10.         5.     0.002   208.18   1.931s
Bi-214   7058.87  1764.03         5.        50.     0.019    26.97   0.457s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4737E-01                                      5.12E+12             
911.20 7.674E-01  (  5.452E-02 1.08E+01 2.62E+01 G  
968.96 7.144E-01  (  9.484E-02 1.61E+01 1.59E+01 G  
338.32 5.432E-01 -   1.282E-01 1.85E+01 1.14E+01 G  

Energy duplication    
93.35 4.292E-01 -   5.008E-01 7.38E+01 4.10E+00 XA 

Am-241   I   1.3586E-03                                      1.58E+05             
59.54 1.359E-03 %(  1.208E-01 5.40E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.2843E+00                                      5.12E+12             
727.33 1.284E+00  (  2.193E-01 1.87E+01 6.65E+00 G  
785.37 1.136E-01 -   1.793E+00 9.65E+02 1.11E+00 G  

1620.74 8.107E-01 -   1.248E+00 1.04E+02 1.51E+00 G  

Bi-214   N   5.7924E-01                                      5.84E+05             
609.31 5.792E-01  (P 3.714E-02 8.07E+00 4.55E+01 G  

1120.29 7.987E-01 + P 1.492E-01 1.97E+01 1.49E+01 G  
1764.49 9.133E-01 + P 9.085E-02 1.35E+01 1.53E+01 G  

Cs-137   I  -6.2545E-03                                      1.10E+04             
661.66-6.254E-03 ?(  2.362E-02 2.35E+02 8.50E+01 G  

Eu-152   I   6.6982E-02                                      4.94E+03             
344.28-1.210E-03 %(  5.783E-02 2.91E+03 2.66E+01 G  
121.78-8.659E-03 +   5.317E-02 3.76E+02 2.84E+01 G  
778.90-7.233E-02 +   1.622E-01 1.42E+02 1.30E+01 G  
964.08 1.615E-01  (  1.796E-01 7.28E+01 1.45E+01 G  

1112.08 1.139E-01  (  1.345E-01 8.01E+01 1.34E+01 G  
1408.01 5.808E-02 ?(  7.844E-02 9.29E+01 2.09E+01 G  

Eu-154   I   1.0745E-02                                      3.14E+03             
873.18-1.360E-03 &(  1.455E-01 6.50E+03 1.22E+01 G  
123.07-2.633E-02 &   4.659E-02 1.10E+02 4.04E+01 G  

1274.43 7.047E-04 %   5.590E-02 4.82E+03 3.49E+01 G  
723.30-5.177E-02 +   1.140E-01 1.39E+02 2.00E+01 G  

1004.72 9.722E-03 ?(  1.139E-01 7.18E+02 1.79E+01 G  
996.25 2.652E-02 ?(  1.538E-01 3.61E+02 1.05E+01 G  

K-40     N   9.4425E+00                                      4.57E+11             
1460.82 9.442E+00  (P 2.727E-01 4.97E+00 1.06E+01 G  

Pa-234   N   2.5639E-02                                      1.63E+12             
131.30-2.037E-03 &(  1.020E-01 3.04E+03 1.82E+01 G  
569.50 7.980E-02 ?(  1.075E-01 9.12E+01 9.30E+00 G  
946.00-4.346E-02 +   1.489E-01 2.15E+02 1.35E+01 G  
880.52 4.705E-03 %   1.518E-01 1.97E+03 1.05E+01 G  
883.24-9.445E-02 +   2.011E-01 1.36E+02 9.70E+00 G  

Pb-212   N   6.3364E-01                                      5.12E+12             
238.63 6.336E-01  (P 4.174E-02 6.50E+00 4.36E+01 G  
300.09 4.285E-01 - P 5.221E-01 7.18E+01 3.18E+00 G  

Pb-214   N   6.1101E-01                                      5.84E+05             
351.93 6.101E-01  (P 4.527E-02 8.04E+00 3.56E+01 G  
295.22 6.386E-01  (P 9.183E-02 1.30E+01 1.84E+01 G  
242.00 5.455E-01  (P 2.460E-01 3.13E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.2147E-01                                      5.84E+05             
186.21 8.215E-01 ?(  4.377E-01 3.55E+01 3.56E+00 G  

Th-234   N   1.1253E+00                                      1.63E+12             
63.30 1.125E+00 &(  1.040E+00 5.94E+01 3.75E+00 G  
92.59 5.076E-01 -   4.369E-01 5.54E+01 4.34E+00 G  

Tl-208   N   2.8311E-01                                      5.12E+12             
583.19 2.831E-01  (  1.995E-02 9.21E+00 8.50E+01 G  
277.37 2.074E-01 -   2.222E-01 6.91E+01 6.60E+00 G  
860.53 4.940E-01 +   1.119E-01 2.40E+01 1.24E+01 G  

U-235    N   4.5059E-02                                      2.57E+11             
143.77-6.668E-03 %(  1.506E-01 1.37E+03 1.09E+01 G  
205.32-2.007E-02 &   2.641E-01 8.03E+02 5.02E+00 G  
163.36-1.474E-01 +   3.396E-01 1.43E+02 5.08E+00 G  
185.72 5.499E-02 ?(  2.602E-02 3.20E+01 5.70E+01 G  

Energy duplication    
93.35 3.248E-01 *   3.913E-01 7.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       169.        25.     0.009   151.58   3.248E-01   
Eu-152     120.33       110.        -4.    -0.001   752.15  -8.659E-03   
Eu-154     123.71       171.       -17.    -0.006   220.14  -2.633E-02   
U-235      163.07       154.       -13.    -0.005   285.27  -1.474E-01   
U-235      185.93       107.        51.     0.019    63.92   5.499E-02   
U-235      203.67        79.        -2.    -0.001  1605.17  -2.007E-02   
Pa-234     567.75        13.         6.     0.002   182.38   7.980E-02   
Cs-137     662.44        41.        -4.    -0.001   469.38  -6.254E-03   
Eu-154     723.59        46.        -7.    -0.003   277.46  -5.177E-02   
Eu-152     780.59        36.        -6.    -0.002   283.82  -7.233E-02   
Pa-234     883.82        26.        -6.    -0.002   271.85  -9.445E-02   
Pa-234     946.03        25.        -3.    -0.001   429.65  -4.346E-02   
Eu-152     964.52        41.        13.     0.005   145.67   1.615E-01   
Eu-154    1000.78        15.         2.     0.001   722.17   2.652E-02   
Eu-154    1004.41        23.         1.     0.000  1436.59   9.722E-03   
Eu-152    1111.20        16.         8.     0.003   160.16   1.139E-01   
Co-60     1172.26        23.        -6.    -0.002   231.50  -1.271E-02   
Eu-152    1406.86         9.         5.     0.002   185.82   5.808E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4737E-01    7.4737E-01   1.4528E-01    1.5505E-01  5.452E-02
Am-241 #A    1.3583E-03    1.3586E-03   1.4673E-01    1.4673E-01  1.208E-01
Bi-212       1.2843E+00    1.2843E+00   4.8040E-01    4.8488E-01  2.193E-01
Bi-214       5.7920E-01    5.7924E-01   9.6948E-02    1.0046E-01  3.714E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.7958E-02    1.7958E-02  1.478E-02
Cs-137 #A   -6.2335E-03   -6.2545E-03   2.9357E-02    2.9358E-02  2.362E-02
Eu-152 #C    6.6485E-02    6.6982E-02   9.7576E-02    9.7652E-02  5.783E-02
Eu-154 #A    1.0620E-02    1.0745E-02   7.7597E-02    7.7599E-02  1.455E-01
K-40         9.4425E+00    9.4425E+00   9.8162E-01    1.0903E+00  2.727E-01
Pa-234 #A    2.5639E-02    2.5639E-02   4.6760E-02    4.7193E-02  1.020E-01
Pb-212       6.3364E-01    6.3364E-01   8.3635E-02    9.8695E-02  4.174E-02
Pb-214       6.1097E-01    6.1101E-01   1.0058E-01    1.0618E-01  4.527E-02
Ra-226 #     8.2142E-01    8.2147E-01   5.8250E-01    5.8516E-01  4.377E-01
Th-234       1.1253E+00    1.1253E+00   1.3362E+00    1.3405E+00  1.040E+00
Tl-208       2.8311E-01    2.8311E-01   5.2168E-02    5.5277E-02  1.995E-02
U-235  #A    4.5059E-02    4.5059E-02   2.8801E-02    2.8946E-02  1.506E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 13:13:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_007.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.440E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.4402639E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-20                Received:        03/04/13                      
Lab ID:          244033-006                    Prepared:        03/20/13 10:21                
Matrix:          Soil                          Analyzed:        04/26/13 13:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.75 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         
Sampled:         03/04/13 10:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0855 U         0.162          0.129             0.9    
Bismuth-212                          0.565            0.387          0.264                    
Bismuth-214                          0.430            0.0913         0.0409                   
Cesium-137                           0.000246 U       0.0249         0.0205            0.07   
Cobalt-60                            0.00968 U        0.0197         0.0177            0.03   
Europium-152                         0.0516 U         0.0695         0.0539            0.1    
Europium-154                        -0.0118 U         0.161          0.131             0.2    
Lead-212                             0.403            0.0662         0.0334                   
Lead-214                             0.458            0.0816         0.0453                   
Potassium-40                        14.7              1.22           0.305                    
Protactinium-234                     0.00612 U        0.0327         0.0891                   
Radium-226 (By Bismuth-214)          0.430            0.0913         0.0409            0.2    
Thallium-208                         0.164            0.0445         0.0199                   
Thorium-232 (By Actinium-228)        0.621            0.129          0.0230            0.9    
Thorium-234                         -0.0891 U         0.389          1.13                     
Uranium-235                          0.0611 U         0.0422         0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       1.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244033-006                   Client ID : 12-PE-E0795-20        

Seqnum : 1513167477008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_008                                Batch         : 196422                       Time      : 26-APR-2013 13:15     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.75 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0855           0.129       0.9       .16238           .16251           0.0014      u        

Bismuth-212                         0.565             0.264                 .38715           .38823           -0.024      u        

Bismuth-214                         0.430             0.0409                .091302          .093374          0.0058      u        

Cesium-137                          0.000246          0.0205      0.07      .024935          .024935          0.0058      u        

Cobalt-60                           0.00968           0.0177      0.03      .019671          .019676          0.0033      u        

Europium-152                        0.0516            0.0539      0.1       .06946           .069522          0.0056      u        

Europium-154                        -0.0118           0.131       0.2       .16106           .16106           -0.014      u        

Lead-212                            0.403             0.0334                .066188          .074092          0.0074      u        

Lead-214                            0.458             0.0453                .081551          .085437          0.00062     u        

Potassium-40                        14.7              0.305                 1.2186           1.4245           -0.17       u        

Protactinium-234                    0.00612           0.0891                .032726          .032761          0.0088      u        

Radium-226 (By Bismuth-214)         0.430             0.0409      0.2       .091302          .093374          0.0058      u        

Thallium-208                        0.164             0.0199                .044535          .045775          0.012       u        

Thorium-232 (By Actinium-228)       0.621             0.0230      0.9       .12858           .13624           0.036       u        

Thorium-234                         -0.0891           1.13                  .38942           .38951           -0.026      u        

Uranium-235                         0.0611            0.142       0.18      .042172          .042354          0.012       u        

u=use  

Page 1 of 1                                                                                                             1513167477008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-20          
Sample Description: 244033-006, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:39            Live Time: 2700   sec

Acquisition Time: 4/26/2013 13:15:37        Real Time: 2702   sec
Analysis Time: 4/26/2013 18:51           Dead Time: 0.09   %

Analysis Quantity: 3.438E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.215E-01      1.286E-01      1.362E-01      2.302E-02
Am-241    #AB   -8.548E-02      1.624E-01      1.625E-01      1.291E-01
Bi-212    #      5.648E-01      3.872E-01      3.882E-01      2.635E-01
Bi-214           4.302E-01      9.130E-02      9.337E-02      4.094E-02
Co-60     #AB    9.684E-03      1.967E-02      1.968E-02      1.765E-02
Cs-137    #AB    2.461E-04      2.493E-02      2.493E-02      2.052E-02
Eu-152    #AB    5.161E-02      6.946E-02      6.952E-02      5.394E-02
Eu-154    #AB   -1.178E-02      1.611E-01      1.611E-01      1.311E-01
K-40             1.468E+01      1.219E+00      1.425E+00      3.052E-01
Pa-234    #AB    6.121E-03      3.273E-02      3.276E-02      8.905E-02
Pb-212           4.026E-01      6.619E-02      7.409E-02      3.337E-02
Pb-214           4.577E-01      8.155E-02      8.544E-02      4.526E-02
Ra-226    #      9.353E-01      5.517E-01      5.553E-01      4.042E-01
Th-234    #AB   -8.913E-02      3.894E-01      3.895E-01      1.128E+00
Tl-208           1.639E-01      4.454E-02      4.578E-02      1.993E-02
U-235     #AB    6.112E-02      4.217E-02      4.235E-02      1.415E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.838E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Sample description                                             
244033-006, 196422                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_008.An1

Acquisition information
Start time:                 4/26/2013 13:15:37
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4375E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4375E+02) = 

7.8624E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1336

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.70       51.  31.36   0.83  2.827E-02
77.14      122.  14.79   0.84  3.010E-02
92.68        5. 361.20   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  8.134E-02 Ac228 
93.35   5.760  5.790E-02 U235  
92.59   4.343  7.751E-02 Th234 
93.35   5.760  5.790E-02 U235  

93.10       13. 118.27   0.86  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  2.343E-01 Ac228 
93.35   5.760  1.667E-01 U235  

93.10       13. 118.27   0.86  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  2.343E-01 Ac228 
93.35   5.760  1.667E-01 U235  

144.26        3. 529.24   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.632E-02 U235  

163.04       15.  86.04   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.747E-01 U235  

186.25       49.  34.50   0.96  4.819E-02   185.72  57.000  5.223E-02 U235  
186.21   3.555  8.383E-01 Ra226 
185.72  57.000  5.223E-02 U235  

186.30       55.  29.49   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.353E-01 Ra226 

205.41       12. 135.20   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.446E-01 U235  

238.60      266.   8.04   0.96  4.318E-02   238.63  43.600  4.026E-01 Pb212 
241.72       63.  25.29   0.54  4.285E-02   242.00   7.268  5.931E-01 Pb214 
278.24        5. 228.06   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.02      114.  13.92   0.99  3.815E-02   295.22  18.414  4.519E-01 Pb214 
300.53       43.  28.22   0.59  3.774E-02   300.09   3.180  1.034E+00 Pb212 
338.14       81.  18.27   1.24  3.494E-02   338.32  11.400  5.922E-01 Ac228 
344.43       16.  67.30   1.14  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.79      198.   9.96   0.87  3.405E-02   351.93  35.600  4.606E-01 Pb214 
583.17      116.  13.59   0.96  2.416E-02   583.19  85.000  1.639E-01 Tl208 
609.31      165.  10.11   1.26  2.345E-02   609.31  45.490  4.302E-01 Bi214 
727.38       27.  34.27   1.49  2.078E-02   727.33   6.650  5.648E-01 Bi212 
861.00       31.  23.91   0.35  1.851E-02   860.53  12.400  3.984E-01 Tl208 
881.06        2. 267.31   1.60  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.54      102.  10.34   1.58  1.779E-02   911.20  26.200  6.342E-01 Ac228 
964.33        4. 222.16   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.06       27.  35.25   1.66  1.704E-02   968.96  15.900  2.870E-01 Ac228 

1120.65       20.  36.08   1.74  1.535E-02  1120.29  14.910  2.524E-01 Bi214 
1172.83        4. 170.28   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1333.75        5. 110.76   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.70      686.   4.03   1.42  1.254E-02  1460.82  10.550  1.468E+01 K40   
1764.40        7.  41.62   1.95  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.09    74.69       104.        47. 1.662E+03   67.95   0.421  -      s 
307.81    77.13       100.       110. 3.652E+03   32.56   0.816  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.54    59.79       108.       -16.    -0.006   189.96   0.816s
Th-234    255.27    63.98       135.        -7.    -0.003   491.54   0.820s
Th-234    369.99    92.68       134.         5.     0.002   722.41   0.856s
Ac-228    372.66    93.35       115.        13.     0.005   236.53   0.857D
U-235     372.66    93.35       115.        13.     0.005   236.53   0.857D
Eu-152    487.51   122.09       139.        -6.    -0.002   522.89   0.890s
Pa-234    523.95   131.20       140.        -3.    -0.001  1048.41   0.902s
U-235     576.11   144.26       131.         3.     0.001  1058.49   0.916s
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     651.18   163.04        77.        15.     0.006   172.08   0.939s
U-235     743.97   186.25       120.        49.     0.018    69.00   0.964 
Ra-226    744.16   186.30       104.        55.     0.020    58.99   0.965s
U-235     820.54   205.41       117.        12.     0.004   270.41   0.986 
Pb-212    953.21   238.60        86.       260.     0.096    16.07   0.962 
Pb-214    965.71   241.72        81.        63.     0.023    50.58   0.542s
Tl-208   1111.71   278.24        62.         5.     0.002   456.12   1.066s
Pb-214   1178.79   295.02        56.       109.     0.040    27.83   0.987 
Pb-212   1200.79   300.53        39.        43.     0.016    56.44   0.594s
Ac-228   1351.16   338.14        46.        81.     0.030    36.54   1.242s
Eu-152   1376.30   344.43        53.        16.     0.006   134.59   1.136s
Pb-214   1405.73   351.79        65.       192.     0.071    19.93   0.871 
Tl-208   2331.04   583.17        36.       116.     0.043    27.17   0.956s
Bi-214   2435.61   609.31        41.       158.     0.058    20.22   1.263 
Eu-154   2896.57   724.54        58.       -10.    -0.004   214.45   1.482s
Bi-212   2907.92   727.38        29.        27.     0.010    68.55   1.485s
Eu-152   3114.61   779.04        27.        -1.    -0.001  1079.07   1.525s
Tl-208   3442.55   861.00        10.        31.     0.012    47.82   0.347s
Eu-154   3488.15   872.39        18.        -1.     0.000  1367.86   1.593s
Pa-234   3522.84   881.06        17.         2.     0.001   534.61   1.598s
Pa-234   3531.40   883.20        23.        -3.    -0.001   402.25   1.600s
Ac-228   3644.82   911.54         2.       102.     0.038    20.69   1.578 
Eu-152   3856.08   964.33        43.         4.     0.002   444.31   1.653s
Ac-228   3875.02   969.06        31.        27.     0.010    70.50   1.656s
Eu-154   3987.56   997.18        24.        -1.     0.000  1132.81   1.673s
Eu-152   4455.41  1114.05        18.        -1.     0.000  1717.82   1.740s
Bi-214   4481.83  1120.65        22.        20.     0.007    72.16   1.744s
Co-60    4690.72  1172.83        26.         4.     0.002   340.56   1.772s
Eu-154   5094.55  1273.69        27.        -6.    -0.002   271.12   1.819s
Co-60    5335.09  1333.75        12.         5.     0.002   221.52   1.843s
K-40     5843.52  1460.70        35.       667.     0.247     8.07   1.420s
Bi-214   7060.35  1764.40        10.         7.     0.003    83.23   1.954s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2147E-01                                      5.12E+12             
911.20 6.342E-01  (  2.302E-02 1.03E+01 2.62E+01 G  
968.96 2.870E-01 -   1.393E-01 3.52E+01 1.59E+01 G  
338.32 5.922E-01 *(  1.155E-01 1.83E+01 1.14E+01 G  

Energy duplication    
93.35 2.343E-01 -   4.439E-01 1.18E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -8.5482E-02                                      1.58E+05             
59.54-8.548E-02 ?(  1.291E-01 9.50E+01 3.59E+01 G  

Bi-212   N   5.6478E-01                                      5.12E+12             
727.33 5.648E-01  (  2.635E-01 3.43E+01 6.65E+00 G  
785.37-8.347E-02 &   1.701E+00 1.24E+03 1.11E+00 G  

1620.74 0.000E+00 &   2.383E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.3017E-01                                      5.84E+05             
609.31 4.302E-01  (P 4.094E-02 1.01E+01 4.55E+01 G  

1120.29 2.524E-01 - P 1.394E-01 3.61E+01 1.49E+01 G  
1764.49 1.217E-01 - P 1.328E-01 4.16E+01 1.53E+01 G  

Co-60    T   9.6837E-03                                      1.93E+03             
1332.49 1.061E-02 ?(  1.765E-02 1.11E+02 1.00E+02 G  
1173.23 8.756E-03 &(  2.357E-02 1.70E+02 9.98E+01 G  

Cs-137   I   2.4605E-04                                      1.10E+04             
661.66 2.460E-04 %(  2.052E-02 5.07E+03 8.50E+01 G  

Eu-152   I   5.1607E-02                                      4.94E+03             
344.28 5.230E-02  (  5.394E-02 6.73E+01 2.66E+01 G  
121.78-1.376E-02 &   5.860E-02 2.61E+02 2.84E+01 G  
778.90-1.561E-02 -   1.370E-01 5.40E+02 1.30E+01 G  
964.08 5.034E-02 ?(  1.798E-01 2.22E+02 1.45E+01 G  

1112.08-9.866E-03 -   1.383E-01 8.59E+02 1.34E+01 G  
1408.01 0.000E+00 -   9.896E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -1.1775E-02                                      3.14E+03             
873.18-1.177E-02 ?(  1.311E-01 6.84E+02 1.22E+01 G  
123.07 6.516E-05 %   3.227E-02 3.01E+04 4.04E+01 G  

1274.43-3.425E-02 +   7.273E-02 1.36E+02 3.49E+01 G  
723.30-7.396E-02 &   1.251E-01 1.07E+02 2.00E+01 G  

1004.72 0.000E+00 +   1.330E-01 1.00E+03 1.79E+01 G  
996.25-2.068E-02 +   1.905E-01 5.66E+02 1.05E+01 G  

K-40     N   1.4676E+01                                      4.57E+11             
1460.82 1.468E+01  (P 3.052E-01 4.03E+00 1.06E+01 G  

Pa-234   N   6.1214E-03                                      1.63E+12             
131.30-1.037E-02 ?(  8.905E-02 5.24E+02 1.82E+01 G  
569.50 0.000E+00 +   2.302E-01 1.00E+03 9.30E+00 G  
946.00-2.461E-03 %   1.540E-01 3.80E+03 1.35E+01 G  
880.52 3.471E-02 ?(  1.481E-01 2.67E+02 1.05E+01 G  
883.24-5.752E-02 +   1.837E-01 2.01E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.0264E-01                                      5.12E+12             
238.63 4.026E-01  (P 3.337E-02 8.04E+00 4.36E+01 G  
300.09 1.034E+00 + P 3.547E-01 2.82E+01 3.18E+00 G  

Pb-214   N   4.5768E-01                                      5.84E+05             
351.93 4.606E-01  (P 4.526E-02 9.96E+00 3.56E+01 G  
295.22 4.519E-01  (P 7.233E-02 1.39E+01 1.84E+01 G  
242.00 5.931E-01 + P 1.955E-01 2.53E+01 7.27E+00 G  

Ra-226   N   9.3527E-01                                      5.84E+05             
186.21 9.353E-01  (  4.042E-01 2.95E+01 3.56E+00 G  

Th-234   N  -8.9134E-02                                      1.63E+12             
63.30-2.821E-01 ?(  1.128E+00 2.46E+02 3.75E+00 G  
92.59 7.751E-02 ?(  4.574E-01 3.61E+02 4.34E+00 G  

Tl-208   N   1.6391E-01                                      5.12E+12             
583.19 1.639E-01  (  1.993E-02 1.36E+01 8.50E+01 G  
277.37 5.543E-02 -   2.042E-01 2.28E+02 6.60E+00 G  
860.53 3.984E-01 +   9.159E-02 2.39E+01 1.24E+01 G  

U-235    N   6.1119E-02                                      2.57E+11             
143.77 1.632E-02 ?(  1.415E-01 5.29E+02 1.09E+01 G  
205.32 1.446E-01 ?(  3.145E-01 1.35E+02 5.02E+00 G  
163.36 1.747E-01 &(  2.364E-01 8.60E+01 5.08E+00 G  
185.72 5.223E-02 &(  2.704E-02 3.45E+01 5.70E+01 G  

Energy duplication    
93.35 1.667E-01 ?   3.160E-01 1.18E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79       108.       -16.    -0.006   189.96  -8.548E-02   
Th-234      63.98       135.        -7.    -0.003   491.54  -2.821E-01   
Th-234      92.68       134.         5.     0.002   722.41   7.751E-02   
U-235       93.35       115.        13.     0.005   236.53   1.667E-01   
Eu-152     122.09       139.        -6.    -0.002   522.89  -1.376E-02   
Pa-234     131.20       140.        -3.    -0.001  1048.41  -1.037E-02   
U-235      144.26       131.         3.     0.001  1058.49   1.632E-02   
U-235      163.04        77.        15.     0.006   172.08   1.747E-01   
U-235      186.25       120.        49.     0.018    69.00   5.223E-02   
Ra-226     186.30       104.        55.     0.020    58.99   9.353E-01   
U-235      205.41       117.        12.     0.004   270.41   1.446E-01   
Eu-152     344.43        53.        16.     0.006   134.59   5.230E-02   
Eu-154     724.54        58.       -10.    -0.004   214.45  -7.396E-02   
Bi-212     727.38        29.        27.     0.010    68.55   5.648E-01   
Eu-152     779.04        27.        -1.    -0.001  1079.07  -1.561E-02   
Eu-154     872.39        18.        -1.     0.000  1367.86  -1.177E-02   
Pa-234     881.06        17.         2.     0.001   534.61   3.471E-02   
Pa-234     883.20        23.        -3.    -0.001   402.25  -5.752E-02   
Eu-152     964.33        43.         4.     0.002   444.31   5.034E-02   
Eu-154     997.18        24.        -1.     0.000  1132.81  -2.068E-02   
Eu-152    1114.05        18.        -1.     0.000  1717.82  -9.866E-03   
Co-60     1172.83        26.         4.     0.002   340.56   8.756E-03   
Eu-154    1273.69        27.        -6.    -0.002   271.12  -3.425E-02   
Co-60     1333.75        12.         5.     0.002   221.52   1.061E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2147E-01    6.2147E-01   1.2858E-01    1.3624E-01  2.302E-02
Am-241 #A   -8.5462E-02   -8.5482E-02   1.6238E-01    1.6251E-01  1.291E-01
Bi-212 #     5.6478E-01    5.6478E-01   3.8715E-01    3.8823E-01  2.635E-01
Bi-214       4.3014E-01    4.3017E-01   9.1302E-02    9.3374E-02  4.094E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 18:51:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_008.An1               

Co-60  #A    9.5003E-03    9.6837E-03   1.9671E-02    1.9676E-02  1.765E-02
Cs-137 #A    2.4522E-04    2.4605E-04   2.4935E-02    2.4935E-02  2.052E-02
Eu-152 #A    5.1224E-02    5.1607E-02   6.9460E-02    6.9522E-02  5.394E-02
Eu-154 #A   -1.1638E-02   -1.1775E-02   1.6106E-01    1.6106E-01  1.311E-01
K-40         1.4676E+01    1.4676E+01   1.2186E+00    1.4245E+00  3.052E-01
Pa-234 #A    6.1214E-03    6.1214E-03   3.2726E-02    3.2761E-02  8.905E-02
Pb-212       4.0264E-01    4.0264E-01   6.6188E-02    7.4092E-02  3.337E-02
Pb-214       4.5765E-01    4.5768E-01   8.1551E-02    8.5437E-02  4.526E-02
Ra-226 #     9.3521E-01    9.3527E-01   5.5171E-01    5.5535E-01  4.042E-01
Th-234 #A   -8.9134E-02   -8.9134E-02   3.8942E-01    3.8951E-01  1.128E+00
Tl-208       1.6391E-01    1.6391E-01   4.4535E-02    4.5775E-02  1.993E-02
U-235  #A    6.1119E-02    6.1119E-02   4.2172E-02    4.2354E-02  1.415E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.675E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.6751514E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0795-04                Sampled:         03/04/13 10:56                
Type:            SDUP                          Received:        03/04/13                      
MSS Lab ID:      244032-002                    Prepared:        03/20/13 08:19                
Lab ID:          QC681442                      Analyzed:        04/25/13 14:30                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   316.93 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                      0.00461 U     0.169         0.0615 U      0.184       0.148           0.9    NC   40  NC     1   

Bismuth-212                        1.10          0.487         0.462         0.523       0.301                  81.9 40  0.634  1   

Bismuth-214                        0.501         0.0973        0.565         0.116       0.0459                 11.9 40  0.298  1   

Cesium-137                         0 U           0.0273        0.00930 U     0.0250      0.0196          0.07   NC   40  NC     1   

Cobalt-60                          0.00384 U     0.00835      -0.0111 U      0.0301      0.0233          0.03   NC   40  NC     1   

Europium-152                       0.00921 U     0.0202        0.00817 U     0.0389      0.0556          0.1    NC   40  NC     1   

Europium-154                       0.00746 U     0.0802        0.0131 U      0.0314      0.177           0.2    NC   40  NC     1   

Lead-212                           0.582         0.0926        0.512         0.0867      0.0374                 12.8 40  0.391  1   

Lead-214                           0.575         0.109         0.551         0.103       0.0454                 4.30 40  0.114  1   

Potassium-40                       9.11          1.10          9.48          1.13        0.294                  3.96 40  0.165  1   

Protactinium-234                   0.0291 U      0.0385        0.00129 U     0.0208      0.104                  NC   40  NC     1   

Radium-226 (By Bismuth-214)        0.501         0.0973        0.565         0.116       0.0459          0.2    11.9 40  0.298  1   

Thallium-208                       0.188         0.0460        0.196         0.0528      0.0220                 4.05 40  0.0787 1   

Thorium-232 (By Actinium-228)      0.629         0.127         0.607         0.127       0.0424          0.9    3.66 40  0.0891 1   

Thorium-234                        1.23          0.654         0.549 U       0.708       1.20                   NC   40  NC     1   

Uranium-235                        0.0572 U      0.0277        0.0736 U      0.0338      0.137           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244033 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513166048004                                                            Seqnum        : 1513166048007.2                                                         

File          : 2_20130425_004                                                           File          : 2_20130425_007                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244032-002                                                               Lab ID        : QC681442                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196422                                                                   Batch         : 196422                                                                  

Time          : 25-APR-2013 09:11                                                        Time          : 25-APR-2013 14:30                                                       

Sample Amount : 316.93 g                                                                 Sample Amount : 316.93 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14                                Cal           : 25-APR-2013 07:39:17,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.004611   0.1388    0.9    .16885         .16885         0.06154    0.1482    0.9   .18379        .18384             40          1    u     

Bismuth-212                      1.102      0.2183           .48383         .48711         0.4615     0.3008          .52265        .52318        82   40   0.634  1    u     

Bismuth-214                      0.5011     0.04283          .094628        .097332        0.5646     0.04588         .11294        .11582        12   40   0.298  1    u     

Cesium-137                       0          0.03477   0.07   .027327        .027327        0.009299   0.01956   0.07  .025028       .025032            40          1    u     

Cobalt-60                        0.003842   0.02616   0.03   .0083442       .008346        -0.01110   0.02334   0.03  .030142       .030147            40          1    u     

Europium-152                     0.009209   0.06322   0.1    .020169        .020176        0.008168   0.05557   0.1   .038871       .038874            40          1    u     

Europium-154                     0.007463   0.1682    0.2    .080233        .080234        0.01311    0.1770    0.2   .031437       .031444            40          1    u     

Lead-212                         0.5823     0.03644          .079087        .092596        0.5122     0.03744         .07567        .08672        13   40   0.391  1    u     

Lead-214                         0.5752     0.04558          .104           .10882         0.5510     0.04542         .098471       .10314        4    40   0.114  1    u     

Potassium-40                     9.112      0.2912           1.0029         1.1025         9.480      0.2944          1.0265        1.1317        4    40   0.165  1    u     

Protactinium-234                 0.02913    0.09697          .03779         .038479        0.001292   0.1039          .020818       .020821            40          1    u     

Radium-226 (By Bismuth-214)      0.5011     0.04283   0.2    .094628        .097332        0.5646     0.04588   0.2   .11294        .11582        12   40   0.298  1    u     

Thallium-208                     0.1880     0.01882          .044358        .045987        0.1957     0.02200         .051241       .052776       4    40   0.079  1    u     

Thorium-232 (By Actinium-228)    0.6294     0.05866   0.9    .11824         .12673         0.6067     0.04237   0.9   .11943        .12726        4    40   0.089  1    u     

Thorium-234                      1.226      1.015            .64354         .65393         0.5491     1.203           .70607        .70798             40          1    u     

Uranium-235                      0.05722    0.1479    0.18   .027412        .027657        0.07357    0.1366    0.18  .033426       .033759            40          1    u     

u=use  
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106 of 244



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0795-04DUP       
Sample Description: QC681442, 196422 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130425_007
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0795                        Matrix: S         
Sample Time: 3/4/2013 10:56            Live Time: 2700   sec

Acquisition Time: 4/25/2013 14:30:55        Real Time: 2703   sec
Analysis Time: 4/25/2013 15:16           Dead Time: 0.10   %

Analysis Quantity: 3.169E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.067E-01      1.194E-01      1.273E-01      4.237E-02
Am-241    #AB    6.154E-02      1.838E-01      1.838E-01      1.482E-01
Bi-212    #      4.615E-01      5.226E-01      5.232E-01      3.008E-01
Bi-214           5.646E-01      1.129E-01      1.158E-01      4.588E-02
Co-60     #AB   -1.110E-02      3.014E-02      3.015E-02      2.334E-02
Cs-137    #AB    9.299E-03      2.503E-02      2.503E-02      1.956E-02
Eu-152    #AB    8.168E-03      3.887E-02      3.887E-02      5.557E-02
Eu-154    #AB    1.311E-02      3.144E-02      3.144E-02      1.770E-01
K-40             9.480E+00      1.026E+00      1.132E+00      2.944E-01
Pa-234    #AB    1.292E-03      2.082E-02      2.082E-02      1.039E-01
Pb-212           5.122E-01      7.567E-02      8.672E-02      3.744E-02
Pb-214           5.510E-01      9.847E-02      1.031E-01      4.542E-02
Ra-226           1.319E+00      6.553E-01      6.614E-01      4.246E-01
Th-234     AB    5.491E-01      7.061E-01      7.080E-01      1.203E+00
Tl-208           1.957E-01      5.124E-02      5.278E-02      2.200E-02
U-235     #AB    7.357E-02      3.343E-02      3.376E-02      1.366E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.441E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 15:16:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_007.An1               

Sample description                                             
QC681442, 196422                                                

Spectrum Filename: C:\User\SPC\Det2\2_20130425_007.An1

Acquisition information
Start time:                 4/25/2013 14:30:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1693E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1693E+02) = 

8.5278E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/4/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1083

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.51       11. 149.33   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.54       18.  92.50   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82       84.  20.91   0.87  2.838E-02
77.24      146.  13.13   0.87  3.018E-02
92.55       17.  89.32   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.377E-01 U235  
93.06       44.  43.35   0.89  3.990E-02    93.35   4.100  8.506E-01 Ac228 

93.35   5.760  6.055E-01 U235  
93.31       37.  44.84   0.89  3.990E-02    93.35   4.100  7.214E-01 Ac228 

93.35   5.760  5.135E-01 U235  
122.00        4. 441.97   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.19        3. 543.30   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
185.94       72.  24.83   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.319E+00 Ra226 
185.72  57.000  8.222E-02 U235  

186.03       76.  22.72   0.97  4.819E-02   185.72  57.000  8.739E-02 U235  
186.21   3.555  1.402E+00 Ra226 

238.60      311.   7.25   0.84  4.318E-02   238.63  43.600  5.122E-01 Pb212 
241.87       73.  25.10   1.16  4.285E-02   242.00   7.268  7.427E-01 Pb214 
277.47       18.  63.55   1.06  3.962E-02   277.37   6.600  2.149E-01 Tl208 
295.08      123.  14.83   1.11  3.814E-02   295.22  18.414  5.325E-01 Pb214 
299.96       15.  71.16   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.03       73.  19.03   0.57  3.496E-02   338.32  11.400  5.789E-01 Ac228 
351.82      221.   8.72   1.04  3.404E-02   351.93  35.600  5.606E-01 Pb214 
583.25      126.  13.09   1.37  2.416E-02   583.19  85.000  1.942E-01 Tl208 
609.34      189.   9.59   1.20  2.345E-02   609.31  45.490  5.353E-01 Bi214 
662.69        6. 134.57   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
726.70       15.  60.21   1.44  2.078E-02   727.33   6.650  3.364E-01 Bi212 
785.21        8.  95.91   1.48  1.972E-02   785.37   1.110    PBC<MDA Bi212 
878.80        1. 805.67   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.44       88.  12.07   1.07  1.779E-02   911.20  26.200  5.950E-01 Ac228 
969.01       55.  19.08   0.56  1.704E-02   968.96  15.900  6.459E-01 Ac228 
996.35        5. 132.46   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.40       47.  19.69   0.71  1.535E-02  1120.29  14.910  6.540E-01 Bi214 
1409.65        2. 253.09   1.92  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.69      416.   5.16   1.56  1.254E-02  1460.82  10.550  9.480E+00 K40   
1764.41       10.  39.60   2.13  1.069E-02  1764.49  15.310  1.941E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.70    74.83       133.        76. 2.671E+03   50.67   0.672  -        
308.37    77.25       137.       131. 4.347E+03   31.69   0.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.49    60.51       121.        11.     0.004   298.66   0.857s
Th-234    253.59    63.54       131.        18.     0.007   185.01   0.861s
Th-234    369.67    92.59       111.        17.     0.006   178.63   0.888D
Ac-228    372.72    93.35       122.        37.     0.014    89.68   0.889D
U-235     372.72    93.35       160.        44.     0.016    86.69   0.889D
Eu-152    487.24   122.00       141.         4.     0.001   883.94   0.916s
Eu-154    491.97   123.19       132.         3.     0.001  1086.60   0.917s
U-235     743.14   186.03       111.        76.     0.028    45.44   0.975 
Ra-226    742.79   185.94        98.        72.     0.026    49.67   0.946 
Pb-212    953.29   238.60        92.       305.     0.113    14.49   0.837 
Pb-214    966.36   241.87       108.        73.     0.027    50.21   1.164s
Tl-208   1108.68   277.47        55.        18.     0.007   127.10   1.058 
Pb-214   1179.08   295.08        81.       118.     0.044    29.67   1.105 
Pb-212   1198.61   299.96        60.        15.     0.006   142.32   1.078s
Ac-228   1350.81   338.03        48.        73.     0.027    38.06   0.566s
Eu-152   1376.48   344.45        47.        -2.    -0.001  1000.40   1.117s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1405.95   351.82        56.       215.     0.080    17.43   1.036 
Tl-208   2331.44   583.25        38.       126.     0.047    26.18   1.374 
Bi-214   2435.79   609.34        44.       181.     0.067    19.17   1.197 
Cs-137   2649.22   662.69        25.         6.     0.002   269.14   1.385s
Eu-154   2888.00   722.38        38.        -8.    -0.003   233.87   1.434s
Bi-212   2905.29   726.70        32.        15.     0.005   120.42   1.437s
Eu-152   3116.60   779.52        26.        -4.    -0.001   395.76   1.478s
Bi-212   3139.37   785.21        28.         8.     0.003   191.83   1.483s
Eu-154   3490.04   872.84        28.        -4.    -0.001   399.89   1.550s
Pa-234   3521.23   880.64        24.        -4.    -0.001   374.39   1.556s
Pa-234   3513.88   878.80        10.         1.     0.000  1611.34   1.558s
Ac-228   3644.49   911.44         7.        88.     0.033    24.14   1.071s
Eu-152   3850.34   962.87        41.        -3.    -0.001   584.13   1.618s
Ac-228   3874.90   969.01        18.        55.     0.021    38.16   0.561s
Eu-154   3984.33   996.35        20.         5.     0.002   264.93   1.641s
Eu-154   4029.97  1007.76        21.        -4.    -0.001   369.81   1.648s
Bi-214   4480.89  1120.40        14.        47.     0.018    39.39   0.713s
Co-60    4687.05  1171.90        27.        -5.    -0.002   309.59   1.767s
Eu-154   5097.78  1274.48        26.        -3.    -0.001   462.62   1.835s
Co-60    5325.37  1331.31        18.        -5.    -0.002   271.54   1.873s
Eu-152   5639.12  1409.65        15.         2.     0.001   506.18   1.921s
K-40     5843.54  1460.69        28.       397.     0.147    10.32   1.555 
Bi-212   6481.98  1620.06        16.        -2.    -0.001   560.02   2.051s
Bi-214   7060.41  1764.41        14.        10.     0.004    79.21   2.132s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0672E-01                                      5.12E+12             
911.20 5.950E-01  (  4.237E-02 1.21E+01 2.62E+01 G  
968.96 6.459E-01  (  1.140E-01 1.91E+01 1.59E+01 G  
338.32 5.789E-01  (  1.280E-01 1.90E+01 1.14E+01 G  

Energy duplication    
93.35 7.214E-01     4.962E-01 4.48E+01 4.10E+00 XA 

Am-241   I   6.1538E-02                                      1.58E+05             
59.54 6.154E-02 &(  1.482E-01 1.49E+02 3.59E+01 G  

Bi-212   N   4.6151E-01                                      5.12E+12             
727.33 3.364E-01  (  3.008E-01 6.02E+01 6.65E+00 G  
785.37 1.211E+00 ?(  1.785E+00 9.59E+01 1.11E+00 G  

1620.74-3.830E-01 -   1.713E+00 2.80E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.6458E-01                                      5.84E+05             
609.31 5.353E-01  (P 4.588E-02 9.59E+00 4.55E+01 G  

1120.29 6.540E-01  (P 1.186E-01 1.97E+01 1.49E+01 G  
1764.49 1.941E-01 - P 1.694E-01 3.96E+01 1.53E+01 G  

Co-60    T  -1.1101E-02                                      1.93E+03             
1332.49-1.110E-02 ?(  2.334E-02 1.36E+02 1.00E+02 G  
1173.23-1.074E-02 +   2.622E-02 1.55E+02 9.98E+01 G  

Cs-137   I   9.2993E-03                                      1.10E+04             
661.66 9.299E-03 ?(  1.956E-02 1.35E+02 8.50E+01 G  

Eu-152   I   8.1679E-03                                      4.94E+03             
344.28-6.813E-03 &(  5.557E-02 5.00E+02 2.66E+01 G  
121.78 8.852E-03 &(  6.403E-02 4.42E+02 2.84E+01 G  
778.90-4.644E-02 +   1.462E-01 1.98E+02 1.30E+01 G  
964.08-4.052E-02 +   1.913E-01 2.92E+02 1.45E+01 G  

1112.08-5.751E-03 %   1.675E-01 1.78E+03 1.34E+01 G  
1408.01 2.634E-02 ?(  1.059E-01 2.53E+02 2.09E+01 G  

Eu-154   I   1.3107E-02                                      3.14E+03             
873.18-5.555E-02 ?(  1.770E-01 2.00E+02 1.22E+01 G  
123.07 4.899E-03 +   4.361E-02 5.43E+02 4.04E+01 G  

1274.43-2.128E-02 +   7.872E-02 2.31E+02 3.49E+01 G  
723.30-6.012E-02 +   1.103E-01 1.17E+02 2.00E+01 G  

1004.72-3.941E-02 &   1.151E-01 1.85E+02 1.79E+01 G  
996.25 9.268E-02 &(  1.906E-01 1.32E+02 1.05E+01 G  

K-40     N   9.4799E+00                                      4.57E+11             
1460.82 9.480E+00  (P 2.944E-01 5.16E+00 1.06E+01 G  

Pa-234   N   1.2920E-03                                      1.63E+12             
131.30-3.359E-03 %(  1.039E-01 1.88E+03 1.82E+01 G  
569.50-2.016E-03 &   1.713E-01 5.17E+03 9.30E+00 G  
946.00-3.365E-03 %   1.226E-01 2.22E+03 1.35E+01 G  
880.52-6.347E-02 +   1.883E-01 1.87E+02 1.05E+01 G  
883.24 1.002E-02 ?(  1.311E-01 8.06E+02 9.70E+00 G  

Pb-212   N   5.1221E-01                                      5.12E+12             
238.63 5.122E-01  (P 3.744E-02 7.25E+00 4.36E+01 G  
300.09 3.927E-01 - P 4.769E-01 7.12E+01 3.18E+00 G  

Pb-214   N   5.5103E-01                                      5.84E+05             
351.93 5.606E-01  (P 4.542E-02 8.72E+00 3.56E+01 G  
295.22 5.325E-01  (P 9.412E-02 1.48E+01 1.84E+01 G  
242.00 7.427E-01 + P 2.453E-01 2.51E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.3194E+00                                      5.84E+05             
186.21 1.319E+00  (  4.246E-01 2.48E+01 3.56E+00 G  

Th-234   N   5.4910E-01                                      1.63E+12             
63.30 8.165E-01 ?(  1.203E+00 9.25E+01 3.75E+00 G  
92.59 3.183E-01  (  4.510E-01 8.93E+01 4.34E+00 G  

Tl-208   N   1.9573E-01                                      5.12E+12             
583.19 1.942E-01  (  2.200E-02 1.31E+01 8.50E+01 G  
277.37 2.149E-01  (  2.088E-01 6.35E+01 6.60E+00 G  
860.53 4.394E-03 &   1.564E-01 2.17E+03 1.24E+01 G  

U-235    N   7.3569E-02                                      2.57E+11             
143.77 1.578E-03 %(  1.366E-01 5.26E+03 1.09E+01 G  
205.32 1.454E-03 %   3.220E-01 1.34E+04 5.02E+00 G  
163.36 0.000E+00 -   3.043E-01 1.00E+03 5.08E+00 G  
185.72 8.739E-02  (  2.823E-02 2.27E+01 5.70E+01 G  

Energy duplication    
93.35 6.055E-01     4.054E-01 4.33E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.51       121.        11.     0.004   298.66   6.154E-02   
U-235       93.35       160.        44.     0.016    86.69   6.055E-01   
Eu-152     122.00       141.         4.     0.001   883.94   8.852E-03   
Eu-154     123.19       132.         3.     0.001  1086.60   4.899E-03   
U-235      186.03       111.        76.     0.028    45.44   8.739E-02   
Eu-152     344.45        47.        -2.    -0.001  1000.40  -6.813E-03   
Cs-137     662.69        25.         6.     0.002   269.14   9.299E-03   
Eu-154     722.38        38.        -8.    -0.003   233.87  -6.012E-02   
Bi-212     726.70        32.        15.     0.005   120.42   3.364E-01   
Eu-152     779.52        26.        -4.    -0.001   395.76  -4.644E-02   
Bi-212     785.21        28.         8.     0.003   191.83   1.211E+00   
Eu-154     872.84        28.        -4.    -0.001   399.89  -5.555E-02   
Pa-234     880.64        24.        -4.    -0.001   374.39  -6.347E-02   
Pa-234     878.80        10.         1.     0.000  1611.34   1.002E-02   
Eu-152     962.87        41.        -3.    -0.001   584.13  -4.052E-02   
Eu-154     996.35        20.         5.     0.002   264.93   9.268E-02   
Eu-154    1007.76        21.        -4.    -0.001   369.81  -3.941E-02   
Co-60     1171.90        27.        -5.    -0.002   309.59  -1.074E-02   
Eu-154    1274.48        26.        -3.    -0.001   462.62  -2.128E-02   
Co-60     1331.31        18.        -5.    -0.002   271.54  -1.110E-02   
Eu-152    1409.65        15.         2.     0.001   506.18   2.634E-02   
Bi-212    1620.06        16.        -2.    -0.001   560.02  -3.830E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0672E-01    6.0672E-01   1.1943E-01    1.2726E-01  4.237E-02
Am-241 #A    6.1524E-02    6.1538E-02   1.8379E-01    1.8384E-01  1.482E-01
Bi-212 #     4.6151E-01    4.6151E-01   5.2265E-01    5.2318E-01  3.008E-01
Bi-214       5.6455E-01    5.6458E-01   1.1294E-01    1.1582E-01  4.588E-02
Co-60  #A   -1.0894E-02   -1.1101E-02   3.0142E-02    3.0147E-02  2.334E-02
Cs-137 #A    9.2688E-03    9.2993E-03   2.5028E-02    2.5032E-02  1.956E-02
Eu-152 #A    8.1083E-03    8.1679E-03   3.8871E-02    3.8874E-02  5.557E-02
Eu-154 #A    1.2957E-02    1.3107E-02   3.1437E-02    3.1444E-02  1.770E-01
K-40         9.4799E+00    9.4799E+00   1.0265E+00    1.1317E+00  2.944E-01
Pa-234 #A    1.2920E-03    1.2920E-03   2.0818E-02    2.0821E-02  1.039E-01
Pb-212       5.1221E-01    5.1221E-01   7.5670E-02    8.6720E-02  3.744E-02
Pb-214       5.5099E-01    5.5103E-01   9.8471E-02    1.0314E-01  4.542E-02
Ra-226       1.3194E+00    1.3194E+00   6.5531E-01    6.6139E-01  4.246E-01
Th-234  A    5.4910E-01    5.4910E-01   7.0607E-01    7.0798E-01  1.203E+00
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ORTEC g v - i (3263) Env32  G53W4.26  4/25/2013 15:16:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425_007.An1               

Tl-208       1.9573E-01    1.9573E-01   5.1241E-02    5.2776E-02  2.200E-02
U-235  #A    7.3569E-02    7.3569E-02   3.3426E-02    3.3759E-02  1.366E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.323E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.3229574E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/19/13 11:51                
Type:            LCS                           Analyzed:        04/18/13 16:52                
Lab ID:          QC680276                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   314 g                         
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196422                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.9                 0.396     91.7   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244033 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513155960008.2                                                  
File          : 2_20130418_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC680276                                                         
Matrix        : Soil                                                             
Batch         : 196422                                                           
Time          : 18-APR-2013 16:52                                                
Sample Amount : 314 g                                                            
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 18-APR-2013 07:31:08,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.93  92    54-146  .39649        .67172        u    

u=use  

Page 1 of 1                                                                                                           1513155960008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC680276, 196422, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130418_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/19/2013 11:51           Live Time: 2700   sec

Acquisition Time: 4/18/2013 16:52:31        Real Time: 2706   sec
Analysis Time: 4/18/2013 17:37           Dead Time: 0.20   %

Analysis Quantity: 3.140E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      6.971E-01      2.371E-01      2.424E-01      1.680E-01
Am-241    #AB    5.497E-02      4.376E-01      4.376E-01      3.593E-01
Bi-212           1.464E+00      6.302E-01      6.346E-01      5.018E-01
Bi-214           1.193E+01      3.965E-01      6.717E-01      7.931E-02
Co-60     #AB   -1.545E-03      3.355E-02      3.355E-02      2.746E-02
Cs-137    #      4.993E-02      5.967E-02      5.971E-02      4.676E-02
Eu-152    #      3.275E-01      1.001E-01      1.018E-01      1.506E-01
Eu-154    #AB    4.649E-03      7.062E-03      7.066E-03      3.098E-01
K-40             9.142E+00      1.136E+00      1.225E+00      4.077E-01
Pa-234    #AB    3.955E-02      7.944E-02      8.004E-02      2.295E-01
Pb-212           5.737E-01      1.195E-01      1.286E-01      7.864E-02
Pb-214           1.297E+01      4.058E-01      8.281E-01      1.144E-01
Ra-226           1.364E+01      1.974E+00      2.180E+00      1.182E+00
Th-234    #AB    6.115E-01      1.010E+00      1.011E+00      2.995E+00
Tl-208           2.140E-01      6.334E-02      6.483E-02      3.484E-02
U-235     #      6.820E-01      9.170E-02      1.017E-01      3.747E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.240E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Sample description                                             
QC680276, 196422, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130418_008.An1

Acquisition information
Start time:                 4/18/2013 16:52:31
Live time:               2700
Real time:               2706
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1400E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1400E+02) = 

8.6073E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0675

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.39       19.  62.10   0.00  0.000E+00
60.32        9. 398.07   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.29        7. 545.81   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
69.69       34.  84.81   0.64  2.425E-02
74.86      718.   6.35   0.85  2.842E-02
77.19     1363.   3.76   0.86  3.016E-02
84.07       96.  32.44   0.86  3.482E-02
87.23      564.   6.99   0.87  3.670E-02
90.05      176.  18.82   0.87  3.826E-02
93.09       52.  68.81   0.87  3.990E-02    92.59   4.343  9.704E-01 Th234 

93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 
93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 

93.09       52.  68.81   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  7.248E-01 U235  
93.35   4.100  1.018E+00 Ac228 

93.19       46.  82.56   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  6.358E-01 U235  
93.35   4.100  8.932E-01 Ac228 

121.58       16. 248.45   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  3.627E-02 Eu152 

148.39       11. 206.06   0.26  5.016E-02
162.75       43.  89.21   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.484E-01 U235  
186.20      732.   7.24   0.97  4.815E-02   185.72  57.000  8.500E-01 U235  

186.21   3.555  1.364E+01 Ra226 

120 of 244



ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
185.72  57.000  8.500E-01 U235  

238.60      372.   8.92   1.01  4.318E-02   238.63  43.600  6.200E-01 Pb212 
241.95     1295.   3.41   1.02  4.286E-02   242.00   7.268  1.323E+01 Pb214 
258.50      100.  30.88   0.55  4.131E-02
277.56       23. 104.40   0.50  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.11     2823.   2.29   1.12  3.814E-02   295.22  18.414  1.280E+01 Pb214 
300.09       49.  55.69   1.07  3.774E-02   300.09   3.180  1.290E+00 Pb212 
338.09       78.  34.39   1.10  3.494E-02   338.32  11.400  6.231E-01 Ac228 

338.32  11.400  6.231E-01 Ac228 
351.81     4969.   1.56   1.09  3.405E-02   351.93  35.600  1.306E+01 Pb214 
388.86       49.  43.70   0.38  3.184E-02
569.33       17. 100.43   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.25      130.  14.80   1.44  2.416E-02   583.19  85.000  2.021E-01 Tl208 
609.34     3998.   1.66   1.33  2.345E-02   609.31  45.490  1.192E+01 Bi214 
661.21       29.  59.75   1.38  2.217E-02   661.66  84.990  4.993E-02 Cs137 
724.73        7. 198.61   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 
768.42      305.   7.94   1.02  2.001E-02
786.03       74.  21.52   1.47  1.972E-02   785.37   1.110  1.079E+01 Bi212 
861.17       19.  74.58   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.03        3. 559.94   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.21      107.  17.00   1.56  1.779E-02   911.20  26.200  7.294E-01 Ac228 

911.20  26.200  7.294E-01 Ac228 
934.05      216.  12.19   1.38  1.748E-02
963.80       23.  63.85   1.60  1.710E-02   964.08  14.500  2.938E-01 Eu152 

964.08  14.500  2.938E-01 Eu152 
968.65       29.  49.46   1.60  1.704E-02   968.96  15.900  3.396E-01 Ac228 

968.96  15.900  3.396E-01 Ac228 
996.19       12. 109.33   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1002.41        3. 458.29   1.62  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.30       13.  88.31   1.69  1.544E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  2.080E-01 Eu152 
1120.34      922.   3.90   1.89  1.535E-02  1120.29  14.910  1.281E+01 Bi214 
1238.03      336.   6.68   1.48  1.426E-02
1377.75      224.   9.96   1.49  1.313E-02
1408.00      107.  15.28   1.86  1.291E-02  1408.01  20.850  1.277E+00 Eu152 

1408.01  20.850  1.277E+00 Eu152 
1460.88      379.   5.91   2.20  1.254E-02  1460.82  10.550  9.142E+00 K40   
1621.68        2. 423.91   1.95  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.21      729.   4.10   2.11  1.069E-02  1764.49  15.310  1.410E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.39        79.        19. 0.000E+00  124.21   0.000  -      
278.04    69.69       425.        34. 1.410E+03  169.62   0.637  -      
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
298.82    74.88       860.       541. 1.903E+04   17.92   0.919  -        
308.13    77.22       923.      1118. 3.707E+04   10.04   0.837  -        
335.72    84.12       472.       107. 3.084E+03   63.01   1.063 TH-231  s 
348.33    87.28       629.       570. 1.554E+04   15.99   1.121  -      s 
359.62    90.10       520.       159. 4.166E+03   43.44   0.964  -        
592.57   148.39       274.        11. 2.113E+02  412.12   0.265  -       c

1032.69   258.50       354.       100. 2.416E+03   61.76   0.554 PB-214  s 
1553.87   388.86       174.        49. 1.552E+03   87.40   0.383  -      s 
3071.98   768.42        90.       305. 1.522E+04   15.87   1.024 BI-214  sM
3734.74   934.05       109.       216. 1.237E+04   24.39   1.378 BI-214    
4951.61  1238.03        42.       336. 2.357E+04   13.36   1.484 BI-214  s 
5511.13  1377.75        57.       224. 1.706E+04   19.92   1.485 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.61    60.32       697.         9.     0.003   796.14   0.837s
Th-234    252.46    63.29       796.         7.     0.003  1091.61   0.841s
Th-234    371.97    93.19       693.        46.     0.017   165.12   0.870 
U-235     372.61    93.35       620.        52.     0.019   137.61   0.871D
Ac-228    372.61    93.35       620.        52.     0.019   137.61   0.871D
Eu-152    485.42   121.58       743.        16.     0.006   496.89   0.899s
Pa-234    525.85   131.69       776.       -19.    -0.007   424.17   0.909s
U-235     649.98   162.75       730.        43.     0.016   178.41   0.940s
U-235     743.76   186.22       790.       712.     0.264    13.45   0.962 
Ra-226    743.69   186.20       742.       732.     0.271    14.47   0.967 
U-235     819.14   205.08       662.        -9.    -0.003   836.96   0.980s
Pb-212    953.18   238.61       397.       339.     0.125    20.47   1.093 
Pb-214    966.57   241.96       431.      1268.     0.470     7.69   0.981 
Tl-208   1108.87   277.56       247.        23.     0.008   208.81   0.499s
Pb-214   1179.05   295.11       430.      2818.     1.044     4.58   1.119 
Pb-212   1198.94   300.09       363.        49.     0.018   111.38   1.069 
Ac-228   1350.87   338.09       319.        78.     0.029    68.78   1.104 
Eu-152   1375.16   344.17       344.        -8.    -0.003   679.81   1.109s
Pb-214   1405.73   351.81       348.      4963.     1.838     3.13   1.092 
Pa-234   2275.56   569.33       145.        17.     0.006   200.87   1.303s
Tl-208   2331.23   583.25        93.       130.     0.048    29.61   1.445 
Bi-214   2435.60   609.34       130.      3990.     1.478     3.32   1.327 
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2643.07   661.21       140.        29.     0.011   119.51   1.377 
Bi-212   2897.16   724.73        87.         7.     0.003   397.22   1.428s
Eu-152   3115.03   779.18       108.       -11.    -0.004   266.37   1.466s
Bi-212   3142.42   786.03        90.        74.     0.027    43.05   1.471 
Tl-208   3443.07   861.17        89.        19.     0.007   149.15   1.525 
Eu-154   3489.16   872.68        85.       -13.    -0.005   210.95   1.534s
Pa-234   3522.55   881.03        99.         3.     0.001  1119.88   1.539s
Ac-228   3643.33   911.21       111.       107.     0.039    34.01   1.561 
Pa-234   3785.32   946.69        96.       -12.    -0.004   239.42   1.584s
Eu-152   3853.79   963.80        94.        23.     0.008   127.71   1.596s
Ac-228   3873.21   968.65        87.        29.     0.011    98.92   1.600s
Eu-154   3983.43   996.19        84.        12.     0.005   218.66   1.618s
Eu-154   4008.34  1002.41        74.         3.     0.001   916.58   1.623s
Eu-152   4444.20  1111.30        64.        13.     0.005   176.63   1.692s
Bi-214   4480.42  1120.34        87.       920.     0.341     7.81   1.888 
Eu-154   5098.77  1274.78        79.        -8.    -0.003   325.77   1.786s
Eu-152   5632.32  1408.00        81.       107.     0.040    30.57   1.857 
K-40     5844.11  1460.88        53.       379.     0.140    11.82   2.201 
Bi-212   6488.33  1621.68        36.         2.     0.001   847.83   1.955s
Bi-214   7059.48  1764.21        39.       724.     0.268     8.20   2.106 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9714E-01                                      5.12E+12             
911.20 7.294E-01  (  1.680E-01 1.70E+01 2.62E+01 G  
968.96 3.396E-01 -   2.564E-01 4.95E+01 1.59E+01 G  
338.32 6.231E-01  (  3.333E-01 3.44E+01 1.14E+01 G  

Energy duplication    
93.35 1.018E+00     1.131E+00 6.88E+01 4.10E+00 XA 

Am-241   I   5.4965E-02                                      1.58E+05             
59.54 5.497E-02 &(  3.593E-01 3.98E+02 3.59E+01 G  

Bi-212   N   1.4640E+00                                      5.12E+12             
727.33 1.563E-01 &(  5.018E-01 1.99E+02 6.65E+00 G  
785.37 1.079E+01  (  3.219E+00 2.15E+01 1.11E+00 G  

1620.74 3.698E-01 ?(  2.547E+00 4.24E+02 1.51E+00 G  

Bi-214   N   1.1925E+01                                      5.84E+05             
609.31 1.192E+01  (P 7.931E-02 1.66E+00 4.55E+01 G  

1120.29 1.281E+01 + P 3.027E-01 3.90E+00 1.49E+01 G  
1764.49 1.410E+01 + P 2.827E-01 4.10E+00 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.5451E-03                                      1.93E+03             
1332.49-1.545E-03 %(  2.746E-02 1.09E+03 1.00E+02 G  
1173.23 2.175E-03 &   4.202E-02 1.18E+03 9.98E+01 G  

Cs-137   I   4.9931E-02                                      1.10E+04             
661.66 4.993E-02 ?(  4.676E-02 5.98E+01 8.50E+01 G  

Eu-152   I   3.2748E-01                                      4.94E+03             
344.28-2.704E-02 &(  1.506E-01 3.40E+02 2.66E+01 G  
121.78 3.627E-02 &(  1.477E-01 2.48E+02 2.84E+01 G  
778.90-1.412E-01 +   3.020E-01 1.33E+02 1.30E+01 G  
964.08 2.938E-01  (  2.920E-01 6.39E+01 1.45E+01 G  

1112.08 2.080E-01 &(  2.879E-01 8.83E+01 1.34E+01 G  
1408.01 1.277E+00  (  2.493E-01 1.53E+01 2.09E+01 G  

Eu-154   I   4.6488E-03                                      3.14E+03             
873.18-1.849E-01 ?(  3.098E-01 1.05E+02 1.22E+01 G  
123.07-3.616E-03 %   1.035E-01 1.74E+03 4.04E+01 G  

1274.43-5.229E-02 +   1.370E-01 1.63E+02 3.49E+01 G  
723.30 1.907E-03 &   2.049E-01 6.53E+03 2.00E+01 G  

1004.72 2.898E-02 +   2.169E-01 4.58E+02 1.79E+01 G  
996.25 2.243E-01 &(  3.900E-01 1.09E+02 1.05E+01 G  

K-40     N   9.1417E+00                                      4.57E+11             
1460.82 9.142E+00  (P 4.077E-01 5.91E+00 1.06E+01 G  

Pa-234   N   3.9546E-02                                      1.63E+12             
131.30-6.607E-02 ?(  2.295E-01 2.12E+02 1.82E+01 G  
569.50 2.434E-01 &(  3.911E-01 1.00E+02 9.30E+00 G  
946.00-1.628E-01 +   3.116E-01 1.20E+02 1.35E+01 G  
880.52 4.205E-02 &(  3.855E-01 5.60E+02 1.05E+01 G  
883.24-5.125E-03 %   3.221E-01 3.82E+03 9.70E+00 G  

Pb-212   N   5.7372E-01                                      5.12E+12             
238.63 5.737E-01  (P 7.864E-02 1.02E+01 4.36E+01 G  
300.09 1.290E+00 + P 1.180E+00 5.57E+01 3.18E+00 G  

Pb-214   N   1.2969E+01                                      5.84E+05             
351.93 1.306E+01  (P 1.144E-01 1.56E+00 3.56E+01 G  
295.22 1.280E+01  (P 2.193E-01 2.29E+00 1.84E+01 G  
242.00 1.298E+01  (P 4.952E-01 3.84E+00 7.27E+00 G  

Ra-226   N   1.3641E+01                                      5.84E+05             
186.21 1.364E+01  (  1.182E+00 7.24E+00 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   6.1146E-01                                      1.63E+12             
63.30 3.339E-01 ?(  2.995E+00 5.46E+02 3.75E+00 G  
92.59 8.512E-01  (  1.139E+00 8.26E+01 4.34E+00 G  

Tl-208   N   2.1395E-01                                      5.12E+12             
583.19 2.021E-01  (  3.484E-02 1.48E+01 8.50E+01 G  
277.37 2.779E-01  (  4.466E-01 1.04E+02 6.60E+00 G  
860.53 2.612E-01  (  3.052E-01 7.46E+01 1.24E+01 G  

U-235    N   6.8200E-01                                      2.57E+11             
143.77-9.199E-03 %(  3.747E-01 2.47E+03 1.09E+01 G  
205.32-1.194E-01 +   8.204E-01 4.18E+02 5.02E+00 G  
163.36 5.484E-01 ?(  7.942E-01 8.92E+01 5.08E+00 G  
185.72 8.266E-01  (  7.601E-02 6.72E+00 5.70E+01 G  

Energy duplication    
93.35 7.248E-01     8.049E-01 6.88E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/18/2013 17:37:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.32       697.         9.     0.003   796.14   5.497E-02   
Th-234      63.29       796.         7.     0.003  1091.61   3.339E-01   
Th-234      93.19       693.        46.     0.017   165.12   8.512E-01   
U-235       93.35       620.        52.     0.019   137.61   7.248E-01   
Ac-228      93.35       620.        52.     0.019   137.61   1.018E+00   
Eu-152     121.58       743.        16.     0.006   496.89   3.627E-02   
Pa-234     131.69       776.       -19.    -0.007   424.17  -6.607E-02   
U-235      162.75       730.        43.     0.016   178.41   5.484E-01   
U-235      186.22       790.       712.     0.264    13.45   8.266E-01   
U-235      205.08       662.        -9.    -0.003   836.96  -1.194E-01   
Ac-228     338.09       319.        78.     0.029    68.78   6.231E-01   
Eu-152     344.17       344.        -8.    -0.003   679.81  -2.704E-02   
Pa-234     569.33       145.        17.     0.006   200.87   2.434E-01   
Cs-137     661.21       140.        29.     0.011   119.51   4.993E-02   
Eu-152     779.18       108.       -11.    -0.004   266.37  -1.412E-01   
Pa-234     881.03        99.         3.     0.001  1119.88   4.205E-02   
Ac-228     911.21       111.       107.     0.039    34.01   7.294E-01   
Pa-234     946.69        96.       -12.    -0.004   239.42  -1.628E-01   
Eu-152     963.80        94.        23.     0.008   127.71   2.938E-01   
Ac-228     968.65        87.        29.     0.011    98.92   3.396E-01   
Eu-152    1111.30        64.        13.     0.005   176.63   2.080E-01   
Eu-152    1408.00        81.       107.     0.040    30.57   1.277E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     6.9714E-01    6.9714E-01   2.3710E-01    2.4242E-01  1.680E-01
Am-241 #A    5.4958E-02    5.4965E-02   4.3760E-01    4.3762E-01  3.593E-01
Bi-212  C    1.4640E+00    1.4640E+00   6.3017E-01    6.3461E-01  5.018E-01
Bi-214       1.1925E+01    1.1925E+01   3.9649E-01    6.7172E-01  7.931E-02
Co-60  #A   -1.5284E-03   -1.5451E-03   3.3552E-02    3.3552E-02  2.746E-02
Cs-137 #     4.9835E-02    4.9931E-02   5.9672E-02    5.9715E-02  4.676E-02
Eu-152 #C    3.2610E-01    3.2748E-01   1.0010E-01    1.0185E-01  1.506E-01
Eu-154 #A    4.6179E-03    4.6488E-03   7.0622E-03    7.0664E-03  3.098E-01
K-40         9.1417E+00    9.1417E+00   1.1358E+00    1.2252E+00  4.077E-01
Pa-234 #A    3.9546E-02    3.9546E-02   7.9436E-02    8.0043E-02  2.295E-01
Pb-212       5.7372E-01    5.7372E-01   1.1949E-01    1.2856E-01  7.864E-02
Pb-214       1.2968E+01    1.2969E+01   4.0585E-01    8.2811E-01  1.144E-01
Ra-226       1.3641E+01    1.3641E+01   1.9743E+00    2.1803E+00  1.182E+00
Th-234 #A    6.1146E-01    6.1146E-01   1.0096E+00    1.0113E+00  2.995E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130418_008.An1               

Tl-208       2.1395E-01    2.1395E-01   6.3344E-02    6.4833E-02  3.484E-02
U-235  #C    6.8200E-01    6.8200E-01   9.1701E-02    1.0165E-01  3.747E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     4.846E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 4.8464565E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244033                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/19/13 11:54                
Lab ID:          QC680275                      Analyzed:        04/17/13 08:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   311 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196422                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00135 U        0.0884         0.0727            0.9    
Bismuth-212                         -0.0241 U         0.135          0.107                    
Bismuth-214                          0.00579 U        0.0333         0.0265                   
Cesium-137                           0.00581 U        0.0174         0.0134            0.07   
Cobalt-60                            0.00328 U        0.0119         0.00875           0.03   
Europium-152                         0.00561 U        0.0480         0.0389            0.1    
Europium-154                        -0.0141 U         0.0518         0.0397            0.2    
Lead-210                            -0.737 U          2.93           2.33                     
Lead-212                             0.00741 U        0.0281         0.0234                   
Lead-214                             0.000624 U       0.0318         0.0281                   
Potassium-40                        -0.166 U          0.538          0.292                    
Protactinium-234                     0.00882 U        0.115          0.0929                   
Radium-226 (By Bismuth-214)          0.00579 U        0.0333         0.0265            0.2    
Thallium-208                         0.0122 U         0.0182         0.0132                   
Thorium-232 (By Actinium-228)        0.0364 U         0.0687         0.0509            0.9    
Thorium-234                         -0.0261 U         0.258          0.211                    
Uranium-235                          0.0123 U         0.0185         0.0138            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244033 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC680275                                                       

Seqnum : 1513154519004.2                               Matrix        : Soil                                                           

File   : 2_20130417_004                                Batch         : 196422                       Time      : 17-APR-2013 08:57     

Cal    : 17-APR-2013 07:30:30,09-JAN-2013 12:22:14     Caldate       : 17-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311 g                        Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.00135       0.0727   0.9   .088449       .088449       u    
Bismuth-212                     -0.0241       0.107          .1345         .13451        u    
Bismuth-214                     0.00579       0.0265         .033252       .033254       u    
Cesium-137                      0.00581       0.0134   0.07  .0174         .017405       u    
Cobalt-60                       0.00328       0.00875  0.03  .011882       .011884       u    
Europium-152                    0.00561       0.0389   0.1   .048011       .048013       u    
Europium-154                    -0.0141       0.0397   0.2   .051811       .05182        u    
Lead-210                        -0.737        2.33           2.9292        2.9301        u    
Lead-212                        0.00741       0.0234         .028114       .028122       u    
Lead-214                        0.000624      0.0281         .031839       .031839       u    
Potassium-40                    -0.166        0.292          .53829        .53842        u    
Protactinium-234                0.00882       0.0929         .11465        .11465        u    
Radium-226 (By Bismuth-214)     0.00579       0.0265   0.2   .033252       .033254       u    
Thallium-208                    0.0122        0.0132         .01821        .018228       u    
Thorium-232 (By Actinium-228)   0.0364        0.0509   0.9   .068713       .068757       u    
Thorium-234                     -0.0261       0.211          .25849        .2585         u    
Uranium-235                     0.0123        0.0138   0.18  .018499       .018528       u    

u=use  

Page 1 of 1                                                                                                           1513154519004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC680275, 196422, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130417_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/19/2013 11:54           Live Time: 2700   sec

Acquisition Time: 4/17/2013 08:57:44        Real Time: 2702   sec
Analysis Time: 4/17/2013 09:42           Dead Time: 0.07   %

Analysis Quantity: 3.110E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.645E-02      6.871E-02      6.876E-02      5.086E-02
Am-241    #AB    1.351E-03      8.845E-02      8.845E-02      7.272E-02
Bi-212    #AB   -2.409E-02      1.345E-01      1.345E-01      1.069E-01
Bi-214    #AB    5.788E-03      3.325E-02      3.325E-02      2.652E-02
Co-60     #AB    3.280E-03      1.188E-02      1.188E-02      8.745E-03
Cs-137    #AB    5.805E-03      1.740E-02      1.740E-02      1.336E-02
Eu-152    #AB    5.608E-03      4.801E-02      4.801E-02      3.888E-02
Eu-154    #AB   -1.412E-02      5.181E-02      5.182E-02      3.965E-02
K-40      #AB   -1.656E-01      5.383E-01      5.384E-01      2.924E-01
Pa-234    #AB    8.823E-03      1.147E-01      1.147E-01      9.294E-02
Pb-210    #AB   -7.366E-01      2.929E+00      2.930E+00      2.331E+00
Pb-212    #AB    7.412E-03      2.811E-02      2.812E-02      2.344E-02
Pb-214    #AB    6.243E-04      3.184E-02      3.184E-02      2.807E-02
Ra-226    #AB    1.711E-01      2.845E-01      2.849E-01      2.152E-01
Th-230    #AB   -4.831E-01      5.091E+00      5.091E+00      4.134E+00
Th-234    #AB   -2.610E-02      2.585E-01      2.585E-01      2.105E-01
Tl-208    #AB    1.220E-02      1.821E-02      1.823E-02      1.318E-02
U-235     #AB    1.231E-02      1.850E-02      1.853E-02      1.382E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.708E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/17/2013 09:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130417_004.An1               

Sample description                                             
QC680275, 196422, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130417_004.An1

Acquisition information
Start time:                 4/17/2013 08:57:44
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysis.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1100E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1100E+02) = 

8.6904E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130417_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysis.lib             

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.77    46.86        26.        -4.    -0.001   397.64   0.834s
Th-230    269.74    67.62        21.        -1.     0.000  1053.91   0.856s
Pb-212    308.42    77.30        28.        -3.    -0.001   518.48   0.866s
Pb-212    347.03    86.96        42.        -5.    -0.002   393.67   0.877s
Th-234    370.79    92.91        39.        -2.    -0.001   990.28   0.882s
Pa-234    394.40    98.81        45.        -1.     0.000  1689.41   0.888s
Eu-152    485.49   121.60        36.         9.     0.003   200.33   0.913s
Eu-154    492.32   123.31        54.        -8.    -0.003   260.21   0.914s
U-235     569.50   142.63        23.         2.     0.001   570.78   0.935s
U-235     655.19   164.07        34.         2.     0.001   782.47   0.955s
U-235     743.34   186.12        23.        10.     0.004   150.24   0.977s
Ra-226    743.34   186.12        25.         9.     0.003   166.27   0.978s
Pb-212    952.24   238.38        34.         4.     0.002   159.49   1.030s
Pb-214    966.05   241.84        45.       -10.    -0.004   244.32   1.033s
Ac-228   1081.23   270.65        18.        10.     0.004   142.01   1.060s
Pb-214   1181.81   295.81        25.         3.     0.001   177.67   1.084s
Pb-212   1197.63   299.77        21.         3.     0.001   320.78   1.089s
Eu-152   1376.40   344.48        23.         2.     0.001   856.07   1.130s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1644.90   411.64        21.        -2.    -0.001   838.66   1.191s
Tl-208   2334.71   584.13        13.         8.     0.003   149.28   1.338s
Bi-214   2446.39   612.05        15.         2.     0.001   574.46   1.360s
Cs-137   2643.60   661.35        11.         3.     0.001   299.73   1.401s
Bi-214   2663.00   666.20        17.        -3.    -0.001   470.56   1.404s
Eu-154   2887.49   722.32        24.        -6.    -0.002   234.16   1.449s
Bi-212   2907.09   727.21        12.        -2.    -0.001   558.34   1.452s
Ac-228   3176.85   794.64         8.         8.     0.003   117.34   1.502s
Pa-234   3531.37   883.24        11.         1.     0.000  1299.46   1.563s
Ac-228   3645.23   911.69        12.         6.     0.002   188.52   1.582s
Bi-214   3732.85   933.59        10.        -2.    -0.001   407.09   1.598s
Ac-228   3854.85   964.07        16.        -2.    -0.001   586.42   1.618s
Bi-214   4481.37  1120.59         6.         1.     0.001   196.79   1.712s
Co-60    4692.11  1173.23         3.         2.     0.001   362.31   1.742s
Eu-154   5094.26  1273.67         7.        -2.    -0.001   366.92   1.796s
Eu-152   5632.77  1408.14         2.         3.     0.001   190.84   1.859s
K-40     5844.22  1460.93        27.        -7.    -0.003    85.30   1.882s
Bi-214   6036.11  1508.83        12.        -4.    -0.001   289.03   1.901s
Bi-212   6485.26  1620.94         3.         3.     0.001   195.23   1.943s
Bi-214   7060.65  1764.54         9.        -3.    -0.001   502.31   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6449E-02                                      3.65E+11             
911.07 3.645E-02 &(  5.086E-02 9.43E+01 2.90E+01 G  
968.90 0.000E+00 -   2.521E-02 1.00E+03 1.75E+01 GA 
338.40 7.047E-04 %   6.309E-02 5.44E+03 1.20E+01 GA 
964.77-7.586E-02 +   3.557E-01 2.93E+02 4.99E+00 GA 
463.00 0.000E+00 -   2.305E-01 1.00E+03 4.40E+00 GA 
794.95 3.265E-01 ?   2.555E-01 5.87E+01 4.25E+00 GA 
270.25 2.216E-01 ?   2.309E-01 7.10E+01 3.46E+00 GA 

Am-241   I   1.3505E-03                                      3.65E+11             
59.54 1.350E-03 %(  7.272E-02 3.27E+03 3.63E+01 G  

Bi-212   N  -2.4090E-02                                      3.65E+11             
727.17-2.409E-02 ?(  1.069E-01 2.79E+02 1.18E+01 G  

1620.56 3.136E-01 &   4.097E-01 9.76E+01 2.75E+00 GA 
785.42 0.000E+00 +   5.157E-01 1.00E+03 2.00E+00 GA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130417_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.7883E-03                                      3.65E+11             
609.69 5.788E-03 ?(  2.652E-02 2.87E+02 4.61E+01 G  

1764.51-6.258E-02 + P 1.352E-01 2.51E+02 1.59E+01 GA 
1120.28 2.082E-02 ? P 8.062E-02 9.84E+01 1.50E+01 GA 
768.36 2.270E-03 %   2.445E-01 6.55E+03 4.89E+00 GA 

1377.65 0.000E+00 -   1.420E-01 1.00E+03 4.02E+00 GA 
934.05-1.356E-01 +   4.305E-01 2.04E+02 3.17E+00 GA 

1407.98 0.000E+00 -   2.342E-01 1.00E+03 2.48E+00 GA 
1509.19-4.456E-01 +   9.901E-01 1.45E+02 2.19E+00 GA 
665.45-2.417E-01 +   9.036E-01 2.35E+02 1.56E+00 GA 

Co-60    T   3.2795E-03                                      3.65E+11             
1173.24 3.279E-03 ?(  8.745E-03 1.81E+02 9.99E+01 G  
1332.50 0.000E+00 -   5.565E-03 1.00E+03 1.00E+02 G  

Cs-137   I   5.8053E-03                                      3.65E+11             
661.66 5.805E-03 ?(  1.336E-02 1.50E+02 8.46E+01 G  

Eu-152   I   5.6083E-03                                      3.65E+11             
344.30 5.608E-03 &(  3.888E-02 4.28E+02 2.70E+01 G  
121.87 2.081E-02     3.237E-02 1.00E+02 2.86E+01 GA 

1408.08 3.144E-02 ?   3.794E-02 9.54E+01 2.12E+01 GA 
964.05-2.138E-03 %   9.108E-02 2.60E+03 1.46E+01 GA 
778.90 0.000E+00 -   1.363E-01 1.00E+03 1.30E+01 GA 
411.09-7.240E-02 &   4.910E-01 4.19E+02 2.26E+00 GA 

Eu-154   I  -1.4120E-02                                      3.65E+11             
1274.80-1.412E-02 ?(  3.965E-02 1.83E+02 3.55E+01 G  
123.10-1.356E-02 +   2.800E-02 1.30E+02 4.05E+01 GA 
723.30-4.901E-02 +   8.886E-02 1.17E+02 1.97E+01 GA 

K-40     N  -1.6557E-01                                      3.65E+11             
1460.80-1.656E-01 ?(P 2.924E-01 4.27E+01 1.07E+01 G  

Pa-234   N   8.8230E-03                                      3.65E+11             
883.24 8.823E-03 ?(  9.294E-02 6.50E+02 1.50E+01 G  
98.44-3.441E-03 +   4.760E-02 8.45E+02 2.51E+01 GA 

946.00 0.000E+00 -   1.578E-01 1.00E+03 1.20E+01 GA 

Pb-210   N  -7.3664E-01                                      3.65E+11             
46.54-7.366E-01 &(  2.331E+00 1.99E+02 4.25E+00 G  

Pb-212   N   7.4119E-03                                      3.65E+11             
238.63 7.412E-03 &(P 2.344E-02 7.97E+01 4.31E+01 G  
77.11-1.803E-02 +   7.503E-02 2.59E+02 1.75E+01 GA 
74.81-2.237E-04 %   1.399E-01 3.80E+04 9.60E+00 GA 
87.20-6.657E-02 +   2.100E-01 1.97E+02 6.30E+00 GA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
300.09 7.233E-02 & P 2.813E-01 1.60E+02 3.27E+00 GA 

Pb-214   N   6.2432E-04                                      3.65E+11             
351.79 6.243E-04 %(P 2.807E-02 1.01E+02 3.71E+01 G  
295.22 1.234E-02 ? P 5.158E-02 8.88E+01 1.92E+01 GA 
241.92-1.036E-01 + P 1.580E-01 1.22E+02 7.47E+00 GA 

Ra-226   N   1.7113E-01                                      3.65E+11             
186.20 1.711E-01 &(  2.152E-01 8.31E+01 3.60E+00 G  

Th-230   N  -4.8305E-01                                      3.65E+11             
67.67-4.831E-01 ?(  4.134E+00 5.27E+02 3.73E-01 G  

Th-234   N  -2.6103E-02                                      3.65E+11             
92.60-2.610E-02 ?(  2.105E-01 4.95E+02 5.60E+00 G  

Tl-208   N   1.2198E-02                                      3.65E+11             
583.14 1.220E-02 ?(  1.318E-02 7.46E+01 8.60E+01 G  
860.47 2.985E-03 %   1.166E-01 2.38E+03 1.20E+01 GA 

U-235    N   1.2314E-02                                      3.65E+11             
185.70 1.231E-02 ?(  1.382E-02 7.51E+01 5.40E+01 G  
143.76 1.500E-02 ?   6.875E-02 2.85E+02 1.05E+01 GA 
163.35 2.963E-02 ?   1.880E-01 3.91E+02 4.70E+00 GA 

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Pb-210      46.86        26.        -4.    -0.001   397.64  -7.366E-01   
Th-230      67.62        21.        -1.     0.000  1053.91  -4.831E-01   
Pb-212      77.30        28.        -3.    -0.001   518.48  -1.803E-02   
Pb-212      86.96        42.        -5.    -0.002   393.67  -6.657E-02   
Th-234      92.91        39.        -2.    -0.001   990.28  -2.610E-02   
Pa-234      98.81        45.        -1.     0.000  1689.41  -3.441E-03   
Eu-152     121.60        36.         9.     0.003   200.33   2.081E-02   
Eu-154     123.31        54.        -8.    -0.003   260.21  -1.356E-02   
U-235      142.63        23.         2.     0.001   570.78   1.500E-02   
U-235      164.07        34.         2.     0.001   782.47   2.963E-02   
U-235      186.12        23.        10.     0.004   150.24   1.231E-02   
Ra-226     186.12        25.         9.     0.003   166.27   1.711E-01   
Pb-212     238.38        34.         4.     0.002   159.49   7.412E-03  P
Pb-214     241.84        45.       -10.    -0.004   244.32  -1.036E-01  P
Ac-228     270.65        18.        10.     0.004   142.01   2.216E-01   
Pb-214     295.81        25.         3.     0.001   177.67   1.234E-02  P
Pb-212     299.77        21.         3.     0.001   320.78   7.233E-02  P
Eu-152     344.48        23.         2.     0.001   856.07   5.608E-03   
Eu-152     411.64        21.        -2.    -0.001   838.66  -7.240E-02   
Tl-208     584.13        13.         8.     0.003   149.28   1.220E-02   
Bi-214     612.05        15.         2.     0.001   574.46   5.788E-03   
Cs-137     661.35        11.         3.     0.001   299.73   5.805E-03   
Bi-214     666.20        17.        -3.    -0.001   470.56  -2.417E-01   
Eu-154     722.32        24.        -6.    -0.002   234.16  -4.901E-02   
Bi-212     727.21        12.        -2.    -0.001   558.34  -2.409E-02   
Ac-228     794.64         8.         8.     0.003   117.34   3.265E-01   
Pa-234     883.24        11.         1.     0.000  1299.46   8.823E-03   
Ac-228     911.69        12.         6.     0.002   188.52   3.645E-02   
Bi-214     933.59        10.        -2.    -0.001   407.09  -1.356E-01   
Ac-228     964.07        16.        -2.    -0.001   586.42  -7.586E-02   
Bi-214    1120.59         6.         1.     0.001   196.79   2.082E-02  P
Co-60     1173.23         3.         2.     0.001   362.31   3.279E-03   
Eu-154    1273.67         7.        -2.    -0.001   366.92  -1.412E-02   
Eu-152    1408.14         2.         3.     0.001   190.84   3.144E-02   
K-40      1460.93        27.        -7.    -0.003    85.30  -1.656E-01  P
Bi-214    1508.83        12.        -4.    -0.001   289.03  -4.456E-01   
Bi-212    1620.94         3.         3.     0.001   195.23   3.136E-01   
Bi-214    1764.54         9.        -3.    -0.001   502.31  -6.258E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.6449E-02    3.6449E-02   6.8713E-02    6.8757E-02  5.086E-02
Am-241 #A    1.3505E-03    1.3505E-03   8.8449E-02    8.8449E-02  7.272E-02
Bi-212 #A   -2.4090E-02   -2.4090E-02   1.3450E-01    1.3451E-01  1.069E-01
Bi-214 #A    5.7883E-03    5.7883E-03   3.3252E-02    3.3254E-02  2.652E-02
Co-60  #A    3.2795E-03    3.2795E-03   1.1882E-02    1.1884E-02  8.745E-03
Cs-137 #A    5.8053E-03    5.8053E-03   1.7400E-02    1.7405E-02  1.336E-02
Eu-152 #A    5.6083E-03    5.6083E-03   4.8011E-02    4.8013E-02  3.888E-02
Eu-154 #A   -1.4120E-02   -1.4120E-02   5.1811E-02    5.1820E-02  3.965E-02
K-40   #A   -1.6557E-01   -1.6557E-01   5.3829E-01    5.3842E-01  2.924E-01
Pa-234 #A    8.8230E-03    8.8230E-03   1.1465E-01    1.1465E-01  9.294E-02
Pb-210 #A   -7.3664E-01   -7.3664E-01   2.9292E+00    2.9301E+00  2.331E+00
Pb-212 #A    7.4119E-03    7.4119E-03   2.8114E-02    2.8122E-02  2.344E-02
Pb-214 #A    6.2432E-04    6.2432E-04   3.1839E-02    3.1839E-02  2.807E-02
Ra-226 #A    1.7113E-01    1.7113E-01   2.8455E-01    2.8491E-01  2.152E-01
Th-230 #A   -4.8305E-01   -4.8305E-01   5.0909E+00    5.0911E+00  4.134E+00
Th-234 #A   -2.6103E-02   -2.6103E-02   2.5849E-01    2.5850E-01  2.105E-01
Tl-208 #A    1.2198E-02    1.2198E-02   1.8210E-02    1.8228E-02  1.318E-02
U-235  #A    1.2314E-02    1.2314E-02   1.8499E-02    1.8528E-02  1.382E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/17/2013  Time: 07:30:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1178 +0.250263*Channel -5.22709e-008*Channel**2

FWHM (ch) =   3.1335 +0.001084*Channel -5.65686e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.89 -0.09%      0.91     0.91    0.05%
977.29      244.70   244.65  0.02%      1.05     1.04    1.49%

1375.10      344.28   344.16  0.04%      1.11     1.13   -2.13%
3114.26      778.90   779.00 -0.01%      1.51     1.49    1.09%
3854.87      964.08   964.08  0.00%      1.61     1.62   -0.57%
5632.21     1408.01  1407.99  0.00%      1.86     1.86    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/18/2013  Time: 07:31:08

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1044 +0.250271*Channel -5.37472e-008*Channel**2

FWHM (ch) =   3.1034 +0.001033*Channel -4.68457e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.90     0.90    0.13%
977.36      244.70   244.66  0.02%      1.01     1.02   -1.19%

1375.11      344.28   344.15  0.04%      1.12     1.11    1.21%
3114.27      778.90   779.00 -0.01%      1.46     1.47   -0.15%
3854.90      964.08   964.07  0.00%      1.59     1.60   -0.10%
5632.29     1408.01  1408.00  0.00%      1.86     1.86    0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/25/2013  Time: 07:39:17

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0853 +0.250249*Channel -5.09283e-008*Channel**2

FWHM (ch) =   3.1990 +0.000962*Channel -2.89744e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.92   -1.43%
977.52      244.70   244.66  0.01%      1.04     1.03    1.01%

1375.26      344.28   344.15  0.04%      1.12     1.12    0.54%
3114.50      778.90   778.99 -0.01%      1.49     1.48    0.71%
3855.16      964.08   964.08 -0.00%      1.60     1.62   -1.22%
5632.48     1408.01  1407.99  0.00%      1.93     1.92    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130417001_QCAsLeft                                                        
Acquired: 4/17/2013 07:19:43
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130417001_QCAsLeft.An1

Acquisition information
Start time:                 4/17/2013 07:19:43
Live time:                600
Real time:                628
Dead time:                  4.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0617

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10671.   1.53   1.13  1.774E-02
45.48     5479.   2.02   0.83  1.759E-02
46.86     1558.   7.47   0.83  1.755E-02
121.89    85643.   0.37   0.91  1.556E-02   121.78  28.410  9.894E-01 QA122 
244.64    17942.   0.92   1.05  1.231E-02   244.70   7.550  9.866E-01 Qa245 
295.79      889.   7.12   1.14  1.099E-02
344.16    50105.   0.47   1.11  9.739E-03   344.28  26.590  9.889E-01 Qa344 
367.59     1620.   5.11   1.11  9.494E-03
411.06     3640.   2.34   1.20  9.042E-03
443.90     4675.   1.99   1.17  8.701E-03
488.61      629.  10.27   1.22  8.236E-03
564.03      655.   8.07   1.32  7.451E-03
586.31      691.  10.05   0.93  7.220E-03
656.46      270.  19.29   1.19  6.491E-03
678.66      485.  10.82   1.04  6.260E-03
688.79     1066.   4.90   1.42  6.154E-03
719.35      328.  15.91   1.48  5.837E-03
778.99    13259.   1.04   1.51  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.52      398.  14.59   1.37  5.102E-03
867.40     4059.   2.33   1.52  4.894E-03
919.58      443.  11.43   1.57  4.703E-03
964.07    12949.   0.98   1.61  4.540E-03   964.08  14.500  1.005E+00 Qa964 

1005.11      693.   7.98   1.25  4.432E-03
1085.91     8239.   1.19   1.69  4.219E-03
1089.80     1388.   4.26   1.69  4.209E-03
1112.03    11093.   1.07   1.73  4.150E-03
1212.95     1055.   4.86   1.70  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.18     1112.   3.73   1.75  3.658E-03
1407.95    13851.   0.87   1.87  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.51      328.   6.11   1.38  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.27    39.98      5928.     10671. 6.017E+05    3.06   1.132  -      s 
181.27    45.44      3452.      5396. 3.067E+05    4.11   0.833  -       D
186.80    46.82      6050.      1505. 8.572E+04   15.50   0.834  -       D

1181.75   295.79      1298.       889. 8.093E+04   14.23   1.143  -        
1468.77   367.59      1541.      1620. 1.707E+05   10.22   1.108  -      s 
1642.62   411.06      1168.      3640. 4.026E+05    4.68   1.199  -        
1773.92   443.90      1234.      4675. 5.373E+05    3.97   1.167  -        
1952.72   488.61      1142.       629. 7.633E+04   20.55   1.215  -        
2254.35   564.12      1067.       655. 8.787E+04   16.13   1.323  -       D
2343.43   586.31      1251.       691. 9.568E+04   20.10   0.933  -      s 
2624.03   656.46       846.       270. 4.167E+04   38.58   1.191  -        
2712.86   678.66       812.       485. 7.751E+04   21.65   1.043  -      s 
2753.38   688.82       832.      1066. 1.732E+05    9.80   1.422  -       D
2875.62   719.35       855.       328. 5.619E+04   31.81   1.479  -        
3240.39   810.52       899.       398. 7.795E+04   29.17   1.369  -        
3467.99   867.40      1227.      4059. 8.294E+05    4.67   1.522  -        
3676.78   919.58       624.       443. 9.420E+04   22.86   1.569  -      s 
4019.09  1005.11       537.       693. 1.563E+05   15.96   1.247  -      s 
4342.52  1085.84       667.      8239. 1.953E+06    2.38   1.692  -       D
4358.12  1089.74      1058.      1388. 3.298E+05    8.53   1.695  -       D
4447.10  1112.03       660.     11093. 2.673E+06    2.13   1.731  -      s 
4851.15  1212.95       384.      1055. 2.715E+05    9.73   1.704  -        
5196.41  1299.18       142.      1112. 3.040E+05    7.46   1.746  -        
5830.54  1457.51        15.       328. 1.011E+05   12.21   1.378  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.61   121.89      5065.     85643.   142.738     0.74   0.913 
Qa-245    977.28   244.64      2911.     17942.    29.904     1.83   1.051 
Qa-344   1375.10   344.16      1652.     50105.    83.508     0.94   1.106 
Qa-779   3114.24   778.99      1389.     13259.    22.099     2.08   1.507 
Qa-964   3854.86   964.07       753.     12949.    21.582     1.95   1.609 
Qa-1408  5632.03  1407.95       136.     13851.    23.085     1.74   1.869 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8944E-01                                      4.94E+03             
121.78 9.894E-01  (  1.916E-03 3.70E-01 2.84E+01 G  

Qa-245       9.8662E-01                                      4.94E+03             
244.70 9.866E-01  (  6.912E-03 9.15E-01 7.55E+00 G  

Qa-344       9.8888E-01                                      4.94E+03             
344.28 9.889E-01  (  1.869E-03 4.70E-01 2.66E+01 G  

Qa-779       1.0010E+00                                      4.94E+03             
778.90 1.001E+00  (  6.556E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0051E+00                                      4.94E+03             
964.08 1.005E+00  (  4.963E-03 9.76E-01 1.45E+01 G  

Qa-1408      1.0067E+00                                      4.94E+03             
1408.01 1.007E+00  (  1.975E-03 8.70E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7230E-01    9.8944E-01   7.3190E-03    1.1320E-01  1.916E-03
Qa-245       8.6982E-01    9.8662E-01   1.8059E-02    1.1407E-01  6.912E-03
Qa-344       8.7181E-01    9.8888E-01   9.2900E-03    1.1328E-01  1.869E-03
Qa-779       8.8252E-01    1.0010E+00   2.0864E-02    1.1617E-01  6.556E-03
Qa-964       8.8610E-01    1.0051E+00   1.9612E-02    1.1641E-01  4.963E-03
Qa-1408      8.8754E-01    1.0067E+00   1.7523E-02    1.1626E-01  1.975E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1102.5 to  2034.8 keV)     5.270E+00  uCi           
Total Decayed Activity ( 1102.5 to  2034.8 keV) 5.9777956E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130418001_QCAsLeft                                                        
Acquired: 4/18/2013 07:20:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130418001_QCAsLeft.An1

Acquisition information
Start time:                 4/18/2013 07:20:22
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0594

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.95    10426.   1.57   1.14  1.774E-02
45.47     5275.   2.11   0.82  1.759E-02
46.83     1448.   8.05   0.82  1.756E-02
121.88    86094.   0.37   0.90  1.556E-02   121.78  28.410  9.948E-01 QA122 
244.66    18092.   0.91   1.01  1.231E-02   244.70   7.550  9.950E-01 Qa245 
295.80      913.   7.28   0.89  1.099E-02
344.15    50122.   0.47   1.12  9.739E-03   344.28  26.590  9.894E-01 Qa344 
367.50     1605.   4.56   1.22  9.495E-03
411.02     3708.   2.48   1.15  9.042E-03
443.91     4826.   2.07   1.18  8.700E-03
488.57      539.  11.59   1.01  8.236E-03
564.05      460.  14.43   1.20  7.451E-03
586.21      618.  10.11   1.52  7.221E-03
678.75      513.  12.03   1.29  6.259E-03
688.71     1008.   7.99   1.39  6.156E-03
719.51      377.  13.39   1.49  5.835E-03
779.00    13378.   1.03   1.47  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.75      360.  15.93   0.92  5.101E-03
867.48     3955.   2.49   1.55  4.894E-03
926.33      265.  18.66   0.85  4.678E-03
964.07    12604.   1.02   1.60  4.540E-03   964.08  14.500  9.785E-01 Qa964 

1005.12      680.   8.10   1.50  4.432E-03
1085.93     8099.   1.20   1.68  4.219E-03
1089.97     1371.   3.90   1.68  4.209E-03
1112.04    11156.   1.07   1.71  4.150E-03
1213.00     1068.   4.73   1.95  3.885E-03
1274.59      194.  15.89   0.81  3.723E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.17     1156.   3.77   1.55  3.658E-03
1407.97    13924.   0.87   1.86  3.372E-03  1408.01  20.850  1.012E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.22    39.95      6042.     10426. 5.878E+05    3.14   1.141  -      s 
181.26    45.43      3545.      5275. 2.999E+05    4.22   0.823  -       D
186.71    46.79      6066.      1448. 8.248E+04   16.10   0.824  -       D

1181.80   295.80      1404.       913. 8.309E+04   14.57   0.889  -        
1468.45   367.50      1248.      1605. 1.690E+05    9.11   1.222  -      s 
1642.48   411.02      1394.      3708. 4.100E+05    4.96   1.146  -        
1773.99   443.91      1478.      4826. 5.547E+05    4.14   1.179  -        
1952.57   488.57      1122.       539. 6.544E+04   23.19   1.006  -        
2254.44   564.05      1358.       460. 6.167E+04   28.87   1.203  -        
2343.07   586.21      1096.       618. 8.558E+04   20.23   1.517  -        
2713.21   678.75      1027.       513. 8.190E+04   24.05   1.287  -        
2753.09   688.71      1406.      1008. 1.638E+05   15.98   1.390  -        
2876.29   719.51       804.       377. 6.459E+04   26.79   1.490  -        
3241.33   810.75       886.       360. 7.047E+04   31.87   0.919  -      s 
3468.32   867.48      1373.      3955. 8.082E+05    4.99   1.551  -        
3703.85   926.33       660.       265. 5.663E+04   37.32   0.854  -      s 
4019.18  1005.12       548.       680. 1.535E+05   16.20   1.500  -        
4342.66  1085.86       711.      8099. 1.919E+06    2.41   1.675  -       D
4358.81  1089.90       740.      1371. 3.257E+05    7.79   1.678  -       D
4447.16  1112.04       672.     11156. 2.688E+06    2.13   1.705  -      s 
4851.41  1213.00       363.      1068. 2.750E+05    9.46   1.952  -      s 
5097.99  1274.59       168.       194. 5.211E+04   31.78   0.814  -      s 
5196.42  1299.17       164.      1156. 3.159E+05    7.54   1.548  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.62   121.88      5098.     86094.   143.490     0.74   0.901 
Qa-245    977.35   244.66      2980.     18092.    30.153     1.83   1.006 
Qa-344   1375.11   344.15      1833.     50122.    83.536     0.95   1.123 
Qa-779   3114.28   779.00      1348.     13378.    22.296     2.06   1.465 
Qa-964   3854.87   964.07       850.     12604.    21.007     2.03   1.599 
Qa-1408  5632.18  1407.97       172.     13924.    23.206     1.75   1.864 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9480E-01                                      4.94E+03             
121.78 9.948E-01  (  1.922E-03 3.69E-01 2.84E+01 G  

Qa-245       9.9499E-01                                      4.94E+03             
244.70 9.950E-01  (  6.995E-03 9.14E-01 7.55E+00 G  

Qa-344       9.8936E-01                                      4.94E+03             
344.28 9.894E-01  (  1.969E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0101E+00                                      4.94E+03             
778.90 1.010E+00  (  6.461E-03 1.03E+00 1.30E+01 G  

Qa-964       9.7849E-01                                      4.94E+03             
964.08 9.785E-01  (  5.275E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0122E+00                                      4.94E+03             
1408.01 1.012E+00  (  2.223E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7690E-01    9.9480E-01   7.3399E-03    1.1381E-01  1.922E-03
Qa-245       8.7707E-01    9.9499E-01   1.8184E-02    1.1504E-01  6.995E-03
Qa-344       8.7210E-01    9.8936E-01   9.3565E-03    1.1334E-01  1.969E-03
Qa-779       8.9040E-01    1.0101E+00   2.0765E-02    1.1717E-01  6.461E-03
Qa-964       8.6253E-01    9.7849E-01   1.9902E-02    1.1347E-01  5.275E-03
Qa-1408      8.9220E-01    1.0122E+00   1.7688E-02    1.1690E-01  2.223E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9799056E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

195 of 244



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130425001_QCAsLeft                                                        
Acquired: 4/25/2013 07:28:31
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.94      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.30   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.93      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

196 of 244



ORTEC g v - i (1087) Env32  G53W4.26  4/25/2013 07:39:34
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130425001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130425001_QCAsLeft.An1

Acquisition information
Start time:                 4/25/2013 07:28:31
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10769.   1.48   1.11  1.774E-02
45.47     5368.   2.05   0.84  1.759E-02
46.86     1486.   7.91   0.85  1.756E-02
121.88    85649.   0.37   0.90  1.556E-02   121.78  28.410  9.906E-01 QA122 
244.66    17656.   0.92   1.04  1.231E-02   244.70   7.550  9.720E-01 Qa245 
295.92      963.   8.15   1.03  1.098E-02
344.15    50219.   0.47   1.12  9.740E-03   344.28  26.590  9.922E-01 Qa344 
367.60     1616.   4.92   1.18  9.494E-03
411.04     3694.   2.40   1.27  9.042E-03
443.86     4952.   1.93   1.27  8.701E-03
488.58      567.  10.98   1.25  8.236E-03
563.99      486.  12.67   1.29  7.452E-03
586.15      572.  11.82   1.29  7.222E-03
678.69      578.   8.90   1.48  6.260E-03
688.75     1102.   7.46   1.33  6.155E-03
719.46      290.  16.24   1.43  5.836E-03
778.98    13248.   1.01   1.49  5.218E-03   778.90  12.970  1.001E+00 Qa779 
810.43      357.  14.68   1.24  5.102E-03
867.40     3856.   2.45   1.47  4.894E-03
919.36      426.  14.24   1.57  4.704E-03
964.13    12518.   0.95   1.62  4.540E-03   964.08  14.500  9.728E-01 Qa964 

1005.20      646.   8.40   1.49  4.432E-03
1085.92     8246.   1.18   1.71  4.219E-03
1089.88     1380.   3.90   1.71  4.209E-03
1112.03    10803.   1.11   1.71  4.150E-03
1212.85     1056.   5.03   1.63  3.885E-03
1299.10     1234.   3.42   1.51  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13729.   0.88   1.93  3.372E-03  1408.01  20.850  9.990E-01 Qa1408
1457.49      360.   5.96   1.49  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.35    39.96      5642.     10769. 6.072E+05    2.96   1.107  -      s 
181.37    45.42      3359.      5368. 3.051E+05    4.10   0.844  -       D
186.93    46.81      6161.      1486. 8.466E+04   15.81   0.845  -       D

1182.44   295.92      1794.       963. 8.770E+04   16.30   1.026  -        
1469.02   367.60      1431.      1616. 1.703E+05    9.85   1.180  -      s 
1642.74   411.04      1224.      3694. 4.085E+05    4.80   1.268  -        
1773.97   443.86      1260.      4952. 5.691E+05    3.86   1.274  -        
1952.81   488.58      1104.       567. 6.884E+04   21.97   1.251  -        
2254.42   563.99      1222.       486. 6.518E+04   25.34   1.288  -        
2343.03   586.15      1247.       572. 7.915E+04   23.64   1.286  -      s 
2713.21   678.69       740.       578. 9.237E+04   17.81   1.482  -        
2753.46   688.75      1383.      1102. 1.791E+05   14.93   1.332  -        
2876.31   719.46       978.       333. 5.706E+04   34.33   1.249  -        
3240.30   810.43       796.       357. 6.997E+04   29.35   1.242  -        
3468.27   867.40      1275.      3856. 7.879E+05    4.91   1.474  -        
3676.19   919.36       857.       426. 9.061E+04   28.47   1.570  -        
4019.75  1005.20       561.       646. 1.458E+05   16.81   1.492  -        
4342.84  1085.84       603.      8246. 1.954E+06    2.36   1.706  -       D
4358.69  1089.80       759.      1380. 3.279E+05    7.80   1.709  -       D
4447.38  1112.03       781.     10803. 2.603E+06    2.22   1.705  -      s 
4851.02  1212.85       409.      1056. 2.718E+05   10.05   1.626  -        
5196.36  1299.10       131.      1234. 3.373E+05    6.85   1.506  -        
5830.74  1457.49        20.       360. 1.111E+05   11.92   1.492  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.74   121.88      4923.     85649.   142.749     0.74   0.903 
Qa-245    977.52   244.66      2852.     17656.    29.427     1.83   1.039 
Qa-344   1375.26   344.15      1896.     50219.    83.698     0.95   1.123 
Qa-779   3114.43   778.98      1164.     13295.    22.158     2.02   1.491 
Qa-964   3855.09   964.06       966.     12880.    21.467     2.05   1.603 
Qa-1408  5632.33  1407.96       180.     13729.    22.881     1.77   1.934 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9063E-01                                      4.94E+03             
121.78 9.906E-01  (  1.891E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7196E-01                                      4.94E+03             
244.70 9.720E-01  (  6.850E-03 9.17E-01 7.55E+00 G  

Qa-344       9.9225E-01                                      4.94E+03             
344.28 9.922E-01  (  2.005E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0049E+00                                      4.94E+03             
778.90 1.005E+00  (  6.008E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0009E+00                                      4.94E+03             
964.08 1.001E+00  (  5.626E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.9895E-01                                      4.94E+03             
1408.01 9.990E-01  (  2.277E-03 8.83E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7237E-01    9.9063E-01   7.3123E-03    1.1333E-01  1.891E-03
Qa-245       8.5593E-01    9.7196E-01   1.7825E-02    1.1239E-01  6.850E-03
Qa-344       8.7379E-01    9.9225E-01   9.4068E-03    1.1367E-01  2.005E-03
Qa-779       8.8490E-01    1.0049E+00   2.0253E-02    1.1649E-01  6.008E-03
Qa-964       8.8140E-01    1.0009E+00   2.0512E-02    1.1609E-01  5.626E-03
Qa-1408      8.7970E-01    9.9895E-01   1.7646E-02    1.1540E-01  2.277E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.7 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.7 keV) 5.9595423E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130426001_QCAsLeft.An1

Acquisition information
Start time:                 4/26/2013 07:17:02
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0586

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9206.   1.55   0.79  1.774E-02
45.50     5486.   1.93   0.80  1.759E-02
46.86     1420.   8.31   0.80  1.756E-02
121.88    86574.   0.37   0.89  1.556E-02   121.78  28.410  1.001E+00 QA122 
244.65    17911.   0.92   1.03  1.231E-02   244.70   7.550  9.861E-01 Qa245 
295.88      932.   7.76   1.03  1.099E-02
344.15    50186.   0.47   1.14  9.740E-03   344.28  26.590  9.917E-01 Qa344 
367.54     1663.   4.68   1.08  9.494E-03
411.04     3665.   2.60   1.22  9.042E-03
443.92     4736.   2.02   1.29  8.700E-03
488.63      680.   8.26   1.51  8.236E-03
564.17      590.  12.60   1.38  7.450E-03
586.29      505.  12.57   0.84  7.220E-03
678.81      525.  11.55   1.41  6.258E-03
688.63     1056.   6.22   1.63  6.156E-03
719.53      387.  12.26   1.48  5.835E-03
765.09      234.  18.60   1.04  5.362E-03
778.98    13263.   1.03   1.53  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.50      324.  18.06   1.22  5.102E-03
867.41     3906.   2.42   1.56  4.894E-03
919.52      359.  12.45   1.36  4.703E-03
926.30      259.  15.91   0.49  4.678E-03
964.08    13016.   0.97   1.65  4.540E-03   964.08  14.500  1.012E+00 Qa964 

1005.16      682.   7.75   1.45  4.432E-03
1085.92     8227.   1.19   1.73  4.219E-03
1089.91     1372.   3.98   1.73  4.209E-03
1112.05    10992.   1.07   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.96     1134.   4.83   1.80  3.885E-03
1299.14     1123.   3.71   1.83  3.658E-03
1407.96    14025.   0.87   1.88  3.372E-03  1408.01  20.850  1.021E+00 Qa1408
1457.55      322.   6.31   1.42  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.96      5863.     10993. 6.198E+05    2.98   1.137  -      s 
181.32    45.42      2957.      5395. 3.067E+05    3.94   0.799  -       D
186.77    46.79      6231.      1448. 8.249E+04   16.29   0.800  -       D

1182.19   295.88      1595.       932. 8.487E+04   15.52   1.026  -        
1468.72   367.54      1373.      1663. 1.752E+05    9.36   1.077  -      s 
1642.66   411.04      1508.      3665. 4.053E+05    5.20   1.224  -        
1774.11   443.92      1289.      4736. 5.444E+05    4.03   1.293  -        
1952.93   488.63       884.       680. 8.259E+04   16.52   1.515  -        
2255.05   564.17      1542.       590. 7.917E+04   25.20   1.380  -        
2343.52   586.29      1174.       505. 6.994E+04   25.13   0.845  -      s 
2713.61   678.81       983.       525. 8.382E+04   23.10   1.408  -        
2752.90   688.63       989.      1056. 1.715E+05   12.45   1.628  -        
2876.45   719.51       992.       384. 6.581E+04   30.19   0.843  -      s 
3058.80   765.09       662.       234. 4.355E+04   37.21   1.038  -      s 
3240.49   810.50       912.       324. 6.350E+04   36.12   1.222  -        
3468.22   867.41      1296.      3906. 7.981E+05    4.85   1.562  -        
3676.75   919.52       564.       359. 7.627E+04   24.91   1.360  -        
3703.86   926.30       515.       259. 5.541E+04   31.82   0.487  -      s 
4019.50  1005.16       528.       682. 1.539E+05   15.50   1.445  -      s 
4342.79  1085.84       656.      8227. 1.950E+06    2.37   1.726  -       D
4358.77  1089.84       807.      1372. 3.259E+05    7.97   1.728  -       D
4447.37  1112.05       653.     10992. 2.648E+06    2.14   1.684  -        
4851.40  1212.96       407.      1134. 2.920E+05    9.67   1.796  -        
5196.46  1299.14       139.      1123. 3.069E+05    7.42   1.830  -        
5830.90  1457.55        19.       322. 9.934E+04   12.63   1.421  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.69   121.88      5084.     86574.   144.289     0.74   0.891 
Qa-245    977.43   244.65      3022.     17911.    29.852     1.84   1.030 
Qa-344   1375.19   344.15      1916.     50186.    83.644     0.95   1.135 
Qa-779   3114.36   778.98      1296.     13263.    22.105     2.06   1.533 
Qa-964   3855.08   964.08       760.     13016.    21.694     1.94   1.648 
Qa-1408  5632.27  1407.96       152.     14025.    23.375     1.73   1.880 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0015E+00                                      4.94E+03             
121.78 1.001E+00  (  1.922E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8615E-01                                      4.94E+03             
244.70 9.861E-01  (  7.052E-03 9.22E-01 7.55E+00 G  

Qa-344       9.9174E-01                                      4.94E+03             
344.28 9.917E-01  (  2.015E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0026E+00                                      4.94E+03             
778.90 1.003E+00  (  6.340E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0116E+00                                      4.94E+03             
964.08 1.012E+00  (  4.991E-03 9.71E-01 1.45E+01 G  

Qa-1408      1.0207E+00                                      4.94E+03             
1408.01 1.021E+00  (  2.088E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8179E-01    1.0015E+00   7.3642E-03    1.1457E-01  1.922E-03
Qa-245       8.6830E-01    9.8615E-01   1.8187E-02    1.1404E-01  7.052E-03
Qa-344       8.7322E-01    9.9174E-01   9.3951E-03    1.1361E-01  2.015E-03
Qa-779       8.8279E-01    1.0026E+00   2.0606E-02    1.1630E-01  6.340E-03
Qa-964       8.9070E-01    1.0116E+00   1.9648E-02    1.1715E-01  4.991E-03
Qa-1408      8.9871E-01    1.0207E+00   1.7670E-02    1.1786E-01  2.088E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 6.0142117E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130417002_BG                                                              
Acquired: 4/17/2013 07:32:28
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130417002_BG.An1

Acquisition information
Start time:                 4/17/2013 07:32:28
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/17/2013 07:30:30
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.8901E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.9308E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130418002_BG                                                              
Acquired: 4/18/2013 07:39:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.10      1.91      1.97      2.05      2.23      2.29    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130418002_BG.An1

Acquisition information
Start time:                 4/18/2013 07:39:14
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/18/2013 07:31:08
Zero offset:           0.104 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.375E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.9566E+00
Ra-226  <    2.3647E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130425003_BG                                                              
Acquired: 4/25/2013 07:50:53
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130425003_BG.An1

Acquisition information
Start time:                 4/25/2013 07:50:53
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/25/2013 07:39:17
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.093E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
432.69       10.  31.62   0.33  8.817E-03
511.31       26.  22.95   0.55  8.000E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
1729.29   432.69         0.        10. 1.134E+03   63.25   0.333  -      s 
2043.72   511.31         2.        26. 3.188E+03   45.90   0.546 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.0000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.8901E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.7626E+01
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426002_BG.An1

Acquisition information
Start time:                 4/26/2013 07:32:32
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences

230 of 244



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1

231 of 244



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

232 of 244



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513154519

Instrument : HPGE02                           Begun : 04/17/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130417_001     RCCV       QUALITY CONTROL CHEC                          04/17/13 07:19    1.0    1                     

002     2_20130417_002     RIB        BACKGROUND CONTAMINA                          04/17/13 07:32    1.0                          

003     2_20130417_003     BLANK      QC680470                 Soil       196468    04/17/13 08:00    1.0                          

004     2_20130417_004     BLANK      QC680275                 Soil       196422    04/17/13 08:57    1.0                          

005     2_20130417_005     BLANK      QC680146                 Soil       196389    04/17/13 09:45    1.0                          

006     2_20130417_006     BLANK      QC680773                 Soil       196550    04/17/13 11:21    1.0                          

007     2_20130417_007     MSS        243252-001               Soil       195073    04/17/13 12:21    1.0                 MASS-    

008     2_20130417_008     SAMPLE     243280-001               Soil       192695    04/17/13 13:56    1.0                          

009     2_20130417_009     SDUP       QC677343                 Soil       195073    04/17/13 15:52    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513155960

Instrument : HPGE02                           Begun : 04/18/13 07:20             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130418_001     RCCV       QUALITY CONTROL CHEC                          04/18/13 07:20    1.0    1                     

002     2_20130418_002     RIB        BACKGROUND CONTAMINA                          04/18/13 07:39    1.0                          

003     2_20130418_003     MSS        243252-001               Soil       195073    04/18/13 07:57    1.0                 MASS-    

004     2_20130418_004     SAMPLE     243280-008               Soil       192695    04/18/13 09:31    1.0                          

005     2_20130418_005     SAMPLE     243259-001               Soil       193312    04/18/13 11:58    1.0                          

006     2_20130418_006     SAMPLE     243280-001               Soil       192695    04/18/13 13:33    1.0                          

007     2_20130418_007     LCS        QC680147                 Soil       196389    04/18/13 15:48    1.0    2                     

008     2_20130418_008     LCS        QC680276                 Soil       196422    04/18/13 16:52    1.0    2                     

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513166048

Instrument : HPGE02                           Begun : 04/25/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130425_001  RCCV    QUALITY CONTROL CHEC               04/25/13 07:28 1.0 1          
002  2_20130425_002  RIB     BACKGROUND CONTAMINA               04/25/13 07:40 1.0            
003  2_20130425_003  RIB     BACKGROUND CONTAMINA               04/25/13 07:50 1.0            
004  2_20130425_004  MSS     244032-002           Soil   196422 04/25/13 09:11 1.0            
005  2_20130425_005  SAMPLE  244032-005           Soil   196422 04/25/13 10:41 1.0            
006  2_20130425_006  SAMPLE  244032-006           Soil   196422 04/25/13 12:19 1.0            
007  2_20130425_007  SDUP    QC681442             Soil   196422 04/25/13 14:30 1.0            
008  2_20130425_008  SAMPLE  244032-009           Soil   196422 04/25/13 15:30 1.0            
009  2_20130425_009  SAMPLE  244032-011           Soil   196422 04/25/13 16:21 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582
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Gamma Sample Preparation Summary
as of 26-APR-2013 19:35

Batch Number : 196422                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 15-MAR-2013 14:38              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243776-001                      307.76  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:59  GS 186                     

2      243777-001                      308.54  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:04  GS 186                     

3      243777-002                      330.46  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:36  GS 186                     

4      243777-003                      344.52  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:41  GS 186                     

5      243777-004                      314.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 12:48  GS 186                     

6      243777-005                      323.02  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:36  GS 186                     

7      243777-006                      307.71  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:43  GS 186                     

8      243777-007                      324.8   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:49  GS 186                     

9      243740-001                      347.32  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 13:56  GS 186                     

10     243740-002                      350.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:01  GS 186                     

11     243740-003                      397.69  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:06  GS 186                     

12     243740-004                      390.62  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:14  GS 186                     

13     243740-005                      369.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:23  GS 186                     

14     243740-006                      372.5   15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:29  GS 186                     

15     243740-007                      363.88  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:37  GS 186                     

16     243740-008                      340.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:43  GS 186                     

17     243740-009                      357.57  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:50  GS 186                     

18     243740-010                      388.11  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

19     243741-001                      322.41  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:03  GS 186                     

20     243741-002                      315.67  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:11  GS 186                     

21     243741-003                      307.14  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:17  GS 186                     

22     243741-004                      316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

23     243741-005                      359.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:33  GS 186                     

24     243741-006                      354.08  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:41  GS 186                     

25     243741-007                      326.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:48  GS 186                     

26     243741-008                      322.64  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:51  GS 186                     

27     243741-009                      312.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:57  GS 186                     

28     243741-010                      352.29  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:59  GS 186                     

29     243741-011                      362.77  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

30     243741-012                      321.03  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:00  GS 186                     

31     243742-001                      365.27  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:09  GS 186                     

32     243742-002                      364.42  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:11  GS 186                     

33     243742-003                      373.86  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

34     243742-004                      348.93  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:12  GS 186                     

35     243742-005                      332.47  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:13  GS 186                     

36     243742-006                      344.01  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 16:19  GS 186                     

37     243494-001                      327.15  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

38     243494-002                      343.85  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:16  GS 186                     

39     243495-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

39     244032-001                      319.45  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-001 

40     243495-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  GS 186                     

40     244032-002                      316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:17  RA226     alias:243495-002 

41     243495-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  GS 186                     

41     244032-003                      333.22  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:20  RA226     alias:243495-003 

42     243495-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  GS 186                     

42     244032-004                      324.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:48  RA226     alias:243495-004 

43     243495-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  GS 186                     

43     244032-005                      330.24  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:55  RA226     alias:243495-005 

44     243495-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

44     244032-006                      316.96  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:00  RA226     alias:243495-006 

45     243495-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  GS 186                     

45     244032-007                      311.29  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:04  RA226     alias:243495-007 

46     243495-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

46     244032-008                      302.33  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-008 

47     243495-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  GS 186                     

47     244032-009                      354.09  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:14  RA226     alias:243495-009 

48     243495-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  GS 186                     

48     244032-010                      330.14  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:20  RA226     alias:243495-010 

49     243495-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  GS 186                     

49     244032-011                      323.07  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:24  RA226     alias:243495-011 

50     243495-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  GS 186                     

50     244032-012                      321.91  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:29  RA226     alias:243495-012 

51     243496-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  GS 186                     

51     244033-001                      305.35  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:34  RA226     alias:243496-001 

52     243496-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  GS 186                     

52     244033-002                      303.55  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 09:59  RA226     alias:243496-002 

53     243496-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  GS 186                     

53     244033-003                      324.12  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:03  RA226     alias:243496-003 

54     243496-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  GS 186                     

54     244033-004                      332.13  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:12  RA226     alias:243496-004 

55     243496-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  GS 186                     

55     244033-005                      337.26  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:20  RA226     alias:243496-005 

56     243496-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  GS 186                     

56     244033-006                      343.75  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 10:21  RA226     alias:243496-006 

QC1    QC680275    BLANK               311.15  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:54  GS 186                     

QC2    QC680276    LCS                 314.24  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 11:51  GS 186                     

18     QC680277    SDUP of 243740-010  373.89  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 14:55  GS 186                     

22     QC680278    SDUP of 243741-004  316.58  15-MAR-2013 14:52  18-MAR-2013 13:00  19-MAR-2013 15:28  GS 186                     

40     QC680279    SDUP of 243495-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  GS 186                     

40     QC681442    SDUP of 244032-002  316.93  15-MAR-2013 14:52  18-MAR-2013 13:00  20-MAR-2013 08:19  RA226     alias:QC680279   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 26, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 20, 2013. 

LDC project# 299348: 

SDG# 

244159 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29934BCov_HPSCT012.wpd 



• I. I. 1,, 1. 1,, 1,, 1,, I. I. II 1,, I. I. 

LDC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

&;!l~tls___ f<, 
Andrew Kong 
Project Manager/Chemist 

299348Cov_HPSCT012.wpd 



Attachment I 

Sample 10- Cross Reference and Data Review Level 

29934BCov _HPSCTO 12. wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0801-03 244159-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-04 244159-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-05 244159-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-05DUP QC682139DUP DUP GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-08 244159-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-11 244159-009 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-12 244159-010 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-13 244159-011 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-06 244159-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-07 244159-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-14 244159-012 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-09 244159-007 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-10 244159-008 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29934BCov_HPSCT012.wpd 



Data Qualifier Summary 
Lab Reporting Batch ID: 244159 

EDD Filename: 244159 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

•aia- == ~~ -- r~D - - -~~"~--cc_-~-0 ="=-"r"':_---==-=-~=-"=-----c~;'°~~ -~='?-=-~ ___ 
0
~-?:-=~==;~~~-==--'-=-~:'; -=-"'-";"-;;~:~"-:~=Cs--"-=:=-=~_ 

ethod: HASL.300 M.illfflX." SO 

Sample ID:12-PE-E0801-03 Collected: 311912013 10:21 :00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Ana/yte Result Qua/ DL Tvoe RL Type Units Qua/ Code 
',,., 

URANIUM-235 0.1850 0.1420 MDA 0.18 PQL pCi/g u Mb 

Sample ID:12-PE-E0801-11 Collected: 311912013 10:26:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

~nalvte Result Qua/ DL Type RL Tvoe Units Qua/ Code 
,,, ,</ 

URANIUM-235 0.1092 0.07395 MDA 0.18 PQL pCi/g u Mb 

* denotes a non-reportable result 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/25/2013 1 :41 :11 PM ADR version 1.7.0.207 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch ID: 244159 

EDD Filename: 244159 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Reason Code Legend 

Reason Code Description 
~ ... '"'«l'~ .. -...:t;!'lf-:.~~:,~:!f;;:'1.-w~-,,11•~•"1'.111~--t'talr"---...:i"::;,;.,,;;~•,1,,~;,~;~:•;ttf,~:,:JO;,·"t.~1.~~•'-~5'-: 

Mb Method Blank Contamination 

* denotes a non-reportable result 
Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/25/20131:41:11 PM ADRversion 1.7.0.207 Page 2 of2 



Attachment Ill 

Field Blank Summary 

29934BCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29934BCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244159 



Method Blank Outlier Report 
Lab Reporting Batch ID: 244159 

EDD Filename: 244159 

Analysis Date 

QC681163 4/24/2013 3:47:00 PM 

Analyte 

URANIUM-235 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 

Result 

0.08901 pCi/g 12-PE-E0801-03 
12-PE-E0801-04 
12-PE-E0801-05 
12-PE-E0801-06 
12-PE-E0801-07 
12-PE-E0801-08 
12-PE-E0801-09 
12-PE-E0801-10 
12-PE-E0801-11 
12-PE-E0801-12 
12-PE-E0801-13 
12-PE-E0801-14 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

I 
Reported Modified 

Sample ID Analyte Result Final Result 

12-PE-E0801-03(RES) URANIUM-235 I 0.1850 pCi/g 0.1850U pCi/g 

12-PE-E0801-11 (RES) URANIUM-235 I 0.1092 pCi/g 0.1092U pCi/g 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 
6/25/2013 1 :41 :30 PM ADR version 1. 7 .0.207 Page 1 of 1 



LDC #: 29934B35 

SDG #: 244159 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: (?{zc{ (j 
Page:~of_l_ 

Reviewer: ~ 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatica Acea I I 
I. Technical holdina times - Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification A--
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ 0~ 
VII. Laboratory control samples N LLS -
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates ~ 

--)(JI c:;~1,< hl~-,lcc 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
?,tt\.\ 

1 12-PE-E0801-03 11 12-PE-E0801-13 21 

2 12-PE-E0801-04 12 12-PE-E0801-14 22 

3 12-PE-E0801-05 13 12-PE-E0801-05DUP 23 

4 12-PE-E0801-06 14 24 

5 12-PE-E0801-07 15 25 

6 12-PE-E0801-08 16 26 

7 12-PE-E0801-09 17 27 

8 12-PE-E0801-10 18 28 

9 12-PE-E0801-11 19 29 

10 12-PE-E0801-12 20 30 

Ccmmeats 
, ,1 tq/(1-) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29934B35W.wpd 

I 



Laboratory Job Number 244159
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0801-03       244159-001
12-PE-E0801-04       244159-002
12-PE-E0801-05       244159-003
12-PE-E0801-06       244159-004
12-PE-E0801-07       244159-005
12-PE-E0801-08       244159-006
12-PE-E0801-09       244159-007
12-PE-E0801-10       244159-008
12-PE-E0801-11       244159-009
12-PE-E0801-12       244159-010
12-PE-E0801-13       244159-011
12-PE-E0801-14       244159-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 420

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244159
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/31/13
Samples Received:         03/19/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/31/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 244159-008; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 244159-012; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
18.0
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Chain of Custody
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' r:;;:1 TETRA TECH EC, INC. 

.~ 12~0 Columbia St, Suite 750 

San Diego, CA 92101 p s } /:i, O /,:; 
Chain-of-Custody Record PAD 01391 Page 1 of 1 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L Ptoject Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section 

Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 
A A 

~~e~(o~ Airbill Number s LABORATORYID ~ 
N/A p ~g··1 Je«' 3'" , .. ,- 1'3 

Project Contact Project Contact Phone E :Z.43 ti""!- :z.. 
flF LJ. I sl,:'-i Rick Weingarz 415-615-2733 C :JI.J<JJ'?iq -lnar: ~,,)th 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 

-1 1 1 COMMENTS LOCATION SAMPLE ID 
T 

12-PE-E0B01-03 3/19/2013 ,oal 1 2 S1 ~ □ □ IIIIIHl!IIIH!illlllffillll~IHlmllllllm 
12-PE-E0801-04 3/19/2013 I 0~61. 1 2 S1 ~ □ □ 11 !Ill Hlllllllll,HIIII MIi ii; 111111111111111111 
12-PE-E0801-05 3/19/2013 JO~'t 

1 2 S1 ~ □ □ IIIIIHIHllllll~!lllllllll~lllll!llllll~II 
12-PE-E0B01-06 3/19/2013 ·/ 0 '3/ 1 2 S1 ~ □ □ IIIHll!IIHIIH!llllllllll~IIIIIIIIMIIIII 
12-PE-E0B01-07 3/19/2013 IO 3'J. 1 2 S1 ~ □ □ 111111111 !111111111 I~ 1111111 I II I~ 1111111 II~ 1111111 
12-PE-E0801-08 3/19/2013 /0~5 1 2 S1 ~ □ □ 11111 HI Ill 0!1~111111111 H IHI HI! 111111111111 
12-PE-E0801-09 3/19/2013 JO% 1 2 S1 ~ □ □ I IIIII IH 1111m1~1111111111111m HH H 111111 
12,PE-E0801-10 3/19/2013 J DV-0 1 2 S1 ~ □ □ 11111111111111111m1n11111mn1m111111m 
12-PE-E0B01-11 3/19/2013 1oa(p 1 2 S1 ~ □ □ 11111111nm11111111111n1111u1111111m1111m11 
12-PE-E0801-12 3/19/2013 [D~8 1 2 S1 ~ □ □ llllll!IUlllll)MIIHllllllllllllllmt 
12-PE-E0801-13 3/19/2013 /DS.C/ 1 2 S1 ~ □ □ lllllllll!IIIIIIIIIIHIIIIIIIIIIIIIIIII 

~-PE-E0B01-14 3/19/2013 Jo'3S 1 2 S1 ~ □ □ IIIIIHll!llllijilmllillllll;1grn1111in1111. 
r 

\ -

~~y:~~ Dat3 -:'/ <j- I 3 Receiv~~ ___,,.,,.,, 
.. 

' 
. 

soou1:1:ccoM:MjisTsi Ll\.BORATORY•lNSTRUC'l'IONS/COMMENTS 
... ,,,,..,., -,, ·- .. 

'f:;omPt/Jy , ~Sf<5 Company ,, 
·--t-- ., 

Time ES Unit E0801 . 
11 ro ,,e.-s~.:r .. > '.· . .. 

~elinq~_;:!,t__~~~ 
Date Received by: (signature) COMPOSITE DESCR!Pl'ION Systematic 

1'-1 J /3 ...--:::• ~-7--
CompaO)I ' Time Company .. ' . 

,, .-. 

i ,/l-)/C.f 
' 

:······ .. ' ·,.':; ·. :,·· ,:, ,, ',, 

'r,R.elinquished fJy: (signature) Date Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR LABORATORY) - ' 

~ompany Time Company 
TEMPERATURE: SAMPLE CONDITION, COOLF;R skALr 

i c:. ,>"-:·' ' 
"• .. ,, ' ·- -



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-03                Received:        03/19/13                      
Lab ID:          244159-001                    Prepared:        03/27/13 09:23                
Matrix:          Soil                          Analyzed:        04/29/13 13:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:21                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0003220 U      0.1665         0.1372            0.9    
Bismuth-212                          0.4629           0.3847         0.2669                   
Bismuth-214                          0.3809           0.08214        0.03856                  
Cesium-137                           0.01804 U        0.02923        0.02227           0.07   
Cobalt-60                            0.002662 U       0.005826       0.02432           0.03   
Europium-152                         0.02390 U        0.05532        0.05772           0.1    
Europium-154                         0.02074 U        0.08504        0.1339            0.2    
Lead-212                             0.4539           0.07831        0.04128                  
Lead-214                             0.4803           0.1025         0.04820                  
Potassium-40                        14.15             1.219          0.2884                   
Protactinium-234                     0.007994 U       0.06099        0.07824                  
Radium-226 (By Bismuth-214)          0.3809           0.08214        0.03856           0.2    
Thallium-208                         0.1861           0.04487        0.01693                  
Thorium-232 (By Actinium-228)        0.7179           0.1477         0.02686           0.9    
Thorium-234                          0.05334 U        1.637          1.346                    
Uranium-235                          0.1850           0.1727         0.1420            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-04                Received:        03/19/13                      
Lab ID:          244159-002                    Prepared:        03/27/13 09:26                
Matrix:          Soil                          Analyzed:        04/29/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:22                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.03950 U        0.1565        0.1263            0.9     
Bismuth-212                          0.02917 U        0.1661        0.3490                    
Bismuth-214                          0.3598           0.09010       0.04323                   
Cesium-137                          -0.001031 U       0.02692       0.02207           0.07    
Cobalt-60                           -0.0002444 U      0.02805       0.02307           0.03    
Europium-152                         0.03738 U        0.08489       0.04846           0.1     
Europium-154                        -0.07608 U        0.2328        0.1835            0.2     
Lead-212                             0.4295           0.08058       0.04121                   
Lead-214                             0.4403           0.1023        0.05079                   
Potassium-40                        13.06             1.179         0.2518                    
Protactinium-234                     0.008572 U       0.02057       0.09114                   
Radium-226 (By Bismuth-214)          0.3598           0.09010       0.04323           0.2     
Thallium-208                         0.1222           0.04566       0.02307                   
Thorium-232 (By Actinium-228)        0.5276           0.1216        0.04204           0.9     
Thorium-234                         -0.4219 U         1.014         0.8012                    
Uranium-235                          0.04775 U        0.02993       0.1620            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Received:        03/19/13                      
Lab ID:          244159-003                    Prepared:        03/27/13 09:37                
Matrix:          Soil                          Analyzed:        04/29/13 14:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01076 U        0.1919         0.1575            0.9    
Bismuth-212                          1.061            0.4518         0.2144                   
Bismuth-214                          0.3769           0.08830        0.04063                  
Cesium-137                          -0.003253 U       0.02703        0.02192           0.07   
Cobalt-60                           -0.0007593 U      0.006006       0.02193           0.03   
Europium-152                         0.03008 U        0.04188        0.05593           0.1    
Europium-154                         0.02238 U        0.02908        0.1642            0.2    
Lead-212                             0.3762           0.07422        0.03852                  
Lead-214                             0.4548           0.09009        0.05071                  
Potassium-40                        13.08             1.176          0.2603                   
Protactinium-234                     0.05408 U        0.09885        0.09337                  
Radium-226 (By Bismuth-214)          0.3769           0.08830        0.04063           0.2    
Thallium-208                         0.1272           0.03523        0.01512                  
Thorium-232 (By Actinium-228)        0.4357           0.1278         0.06078           0.9    
Thorium-234                          0.3113 U         0.3435         1.179                    
Uranium-235                          0.1148 U         0.1651         0.1292            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-06                Received:        03/19/13                      
Lab ID:          244159-004                    Prepared:        03/27/13 09:42                
Matrix:          Soil                          Analyzed:        04/29/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001356 U       0.1471         0.1211            0.9     
Bismuth-212                          0.2915           0.5015         0.2883                    
Bismuth-214                          0.3740           0.07887        0.03175                   
Cesium-137                           0.02070          0.02589        0.01890           0.07    
Cobalt-60                            0.005222 U       0.01526        0.02156           0.03    
Europium-152                         0.02461 U        0.06629        0.05330           0.1     
Europium-154                         0.01054 U        0.03415        0.1647            0.2     
Lead-212                             0.3500           0.06850        0.03648                   
Lead-214                             0.3940           0.08828        0.04152                   
Potassium-40                        10.95             1.098          0.2955                    
Protactinium-234                    -0.08704 U        0.1307         0.1036                    
Radium-226 (By Bismuth-214)          0.3740           0.07887        0.03175           0.2     
Thallium-208                         0.1293           0.03997        0.01871                   
Thorium-232 (By Actinium-228)        0.4133           0.1293         0.06814           0.9     
Thorium-234                          1.008            0.6169         0.9055                    
Uranium-235                          0.08064 U        0.05964        0.1287            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0

9 of 420



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-07                Received:        03/19/13                      
Lab ID:          244159-005                    Prepared:        03/27/13 09:47                
Matrix:          Soil                          Analyzed:        04/29/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:32                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                       -0.04682 U        0.1947         0.1579            0.9     
Bismuth-212                          0.8940           0.4221         0.2071                    
Bismuth-214                          0.4041           0.08454        0.03715                   
Cesium-137                           0.006469 U       0.02250        0.01773           0.07    
Cobalt-60                            0.0002606 U      0.0007031      0.02534           0.03    
Europium-152                         0.02493 U        0.02560        0.05648           0.1     
Europium-154                         0.03384 U        0.1688         0.1343            0.2     
Lead-212                             0.4349           0.07629        0.03848                   
Lead-214                             0.4770           0.09263        0.04145                   
Potassium-40                        12.38             1.137          0.2627                    
Protactinium-234                     0.02549 U        0.06667        0.08092                   
Radium-226 (By Bismuth-214)          0.4041           0.08454        0.03715           0.2     
Thallium-208                         0.1753           0.04142        0.01784                   
Thorium-232 (By Actinium-228)        0.5657           0.1537         0.06194           0.9     
Thorium-234                          0.5641 U         0.7061         1.153                     
Uranium-235                          0.04328 U        0.04450        0.1459            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-08                Received:        03/19/13                      
Lab ID:          244159-006                    Prepared:        03/27/13 09:54                
Matrix:          Soil                          Analyzed:        04/29/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1400           0.1532         0.1167            0.9     
Bismuth-212                          0.2659 U         0.4166         0.2677                    
Bismuth-214                          0.3348           0.09297        0.04357                   
Cesium-137                           0.003048 U       0.02311        0.01865           0.07    
Cobalt-60                            0.004742 U       0.02994        0.02400           0.03    
Europium-152                         0.04139 U        0.04716        0.05109           0.1     
Europium-154                         0.05161 U        0.1115         0.1648            0.2     
Lead-212                             0.3167           0.06904        0.03714                   
Lead-214                             0.4002           0.08506        0.03781                   
Potassium-40                        15.90             1.365          0.3512                    
Protactinium-234                     0.02064 U        0.1148         0.07964                   
Radium-226 (By Bismuth-214)          0.3348           0.09297        0.04357           0.2     
Thallium-208                         0.1300           0.03778        0.01648                   
Thorium-232 (By Actinium-228)        0.4029           0.1052         0.07374           0.9     
Thorium-234                          0.3734 U         0.5614         1.066                     
Uranium-235                          0.02699 U        0.03046        0.1391            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-09                Received:        03/19/13                      
Lab ID:          244159-007                    Prepared:        03/27/13 09:55                
Matrix:          Soil                          Analyzed:        04/30/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03895 U        0.1688         0.1368            0.9     
Bismuth-212                          0.2897           0.4133         0.2651                    
Bismuth-214                          0.3369           0.08045        0.03565                   
Cesium-137                           0.007035 U       0.02241        0.01756           0.07    
Cobalt-60                            0.008589 U       0.01910        0.01950           0.03    
Europium-152                         0.02951 U        0.04899        0.04256           0.1     
Europium-154                         0.007410 U       0.04387        0.1588            0.2     
Lead-212                             0.3315           0.06021        0.03001                   
Lead-214                             0.3909           0.08260        0.03872                   
Potassium-40                        13.41             1.234          0.3340                    
Protactinium-234                     0.02926 U        0.09694        0.08509                   
Radium-226 (By Bismuth-214)          0.3369           0.08045        0.03565           0.2     
Thallium-208                         0.1222           0.04678        0.02181                   
Thorium-232 (By Actinium-228)        0.5211           0.1456         0.05519           0.9     
Thorium-234                          0.2312 U         0.3197         1.120                     
Uranium-235                          0.05747 U        0.03781        0.1224            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-10                Received:        03/19/13                      
Lab ID:          244159-008                    Prepared:        03/27/13 10:23                
Matrix:          Soil                          Analyzed:        04/30/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:40                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01104 U         0.1603        0.1313            0.9     
Bismuth-212                          0.1991 U          0.4245        0.2932                    
Bismuth-214                          0.3525            0.08571       0.03970                   
Cesium-137                           0 U               0.01991       0.02085           0.07    
Cobalt-60                            0.008736 U b      0.01419       0.03540           0.03    
Europium-152                         0.03078 U         0.08526       0.05725           0.1     
Europium-154                         0.01911 U         0.03018       0.1889            0.2     
Lead-212                             0.3251            0.06619       0.03484                   
Lead-214                             0.4449            0.08638       0.03479                   
Potassium-40                        15.32              1.331         0.3509                    
Protactinium-234                     0.06404 U         0.07626       0.08565                   
Radium-226 (By Bismuth-214)          0.3525            0.08571       0.03970           0.2     
Thallium-208                         0.1218            0.03428       0.01331                   
Thorium-232 (By Actinium-228)        0.4534            0.1282        0.04693           0.9     
Thorium-234                          0.7683 U          0.6211        0.8894                    
Uranium-235                          0.1355 U          0.1598        0.1433            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-11                Received:        03/19/13                      
Lab ID:          244159-009                    Prepared:        03/27/13 10:27                
Matrix:          Soil                          Analyzed:        04/30/13 14:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:26                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.01233 U        0.1439        0.1177            0.9     
Bismuth-212                          0.4658           0.3513        0.2255                    
Bismuth-214                          0.2702           0.08257       0.04197                   
Cesium-137                           0.0006466 U      0.02107       0.01728           0.07    
Cobalt-60                            0.003804 U       0.02325       0.01852           0.03    
Europium-152                         0.003474 U       0.01009       0.04819           0.1     
Europium-154                         0.01169 U        0.04890       0.1452            0.2     
Lead-212                             0.3314           0.06841       0.03644                   
Lead-214                             0.4536           0.09098       0.04013                   
Potassium-40                        11.98             1.086         0.2327                    
Protactinium-234                     0.07241          0.09203       0.07135                   
Radium-226 (By Bismuth-214)          0.2702           0.08257       0.04197           0.2     
Thallium-208                         0.1480           0.04756       0.02226                   
Thorium-232 (By Actinium-228)        0.4670           0.1290        0.05048           0.9     
Thorium-234                          0.6374 U         0.5450        0.9516                    
Uranium-235                          0.1092           0.1023        0.07395           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-12                Received:        03/19/13                      
Lab ID:          244159-010                    Prepared:        03/27/13 10:30                
Matrix:          Soil                          Analyzed:        04/30/13 15:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05099 U        0.1427         0.1139            0.9     
Bismuth-212                          0.2393 U         0.4055         0.2521                    
Bismuth-214                          0.2195           0.07507        0.03980                   
Cesium-137                           0.004718 U       0.02381        0.01903           0.07    
Cobalt-60                            0.004432 U       0.03142        0.02529           0.03    
Europium-152                         0.005699 U       0.03581        0.05874           0.1     
Europium-154                         0.01374 U        0.05105        0.1525            0.2     
Lead-212                             0.2501           0.05976        0.03175                   
Lead-214                             0.4092           0.08977        0.03648                   
Potassium-40                        14.46             1.292          0.3472                    
Protactinium-234                     0.04684 U        0.09123        0.08533                   
Radium-226 (By Bismuth-214)          0.2195           0.07507        0.03980           0.2     
Thallium-208                         0.07002          0.03620        0.02053                   
Thorium-232 (By Actinium-228)        0.3699           0.1034         0.03076           0.9     
Thorium-234                          0.3022 U         1.391          1.129                     
Uranium-235                          0.04443 U        0.04013        0.1228            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-13                Received:        03/19/13                      
Lab ID:          244159-011                    Prepared:        03/27/13 10:37                
Matrix:          Soil                          Analyzed:        04/30/13 15:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.009225 U       0.1471         0.1205            0.9     
Bismuth-212                          0.2373 U         0.4221         0.2654                    
Bismuth-214                          0.1847           0.07064        0.03868                   
Cesium-137                           0.01305 U        0.02619        0.02016           0.07    
Cobalt-60                            0.002845 U       0.01182        0.01639           0.03    
Europium-152                         0.01541 U        0.04707        0.05619           0.1     
Europium-154                         0.02359 U        0.09178        0.1307            0.2     
Lead-212                             0.1880           0.05643        0.03180                   
Lead-214                             0.2013           0.07403        0.04160                   
Potassium-40                        16.78             1.341          0.3367                    
Protactinium-234                     0.07156          0.08772        0.06969                   
Radium-226 (By Bismuth-214)          0.1847           0.07064        0.03868           0.2     
Thallium-208                         0.05326          0.03411        0.01957                   
Thorium-232 (By Actinium-228)        0.1348           0.1004         0.07280           0.9     
Thorium-234                          0.4347 U         0.5734         0.8935                    
Uranium-235                         -0.05716 U        0.1495         0.1194            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-14                Received:        03/19/13                      
Lab ID:          244159-012                    Prepared:        03/27/13 10:41                
Matrix:          Soil                          Analyzed:        04/30/13 15:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:35                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.001183 U       0.1224        0.1007            0.9     
Bismuth-212                          0.2563           0.3273        0.2462                    
Bismuth-214                          0.1915           0.06540       0.03485                   
Cesium-137                           0.009920 U       0.02788       0.02197           0.07    
Cobalt-60                            0.0007684 U      0.02637       0.02161           0.03    
Europium-152                         0.05767          0.07107       0.04482           0.1     
Europium-154                         0.01235 U b      0.06638       0.2079            0.2     
Lead-212                             0.1716           0.04697       0.02654                   
Lead-214                             0.2425           0.06533       0.03698                   
Potassium-40                        15.84             1.269         0.2592                    
Protactinium-234                     0.02182 U        0.07497       0.06533                   
Radium-226 (By Bismuth-214)          0.1915           0.06540       0.03485           0.2     
Thallium-208                         0.05685          0.02753       0.01762                   
Thorium-232 (By Actinium-228)        0.1709           0.09148       0.07302           0.9     
Thorium-234                          0.3250 U         0.4324        1.013                     
Uranium-235                          0.007562 U       0.01606       0.1442            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:18:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0816 +0.250264*Channel -5.25118e-008*Channel**2

FWHM (ch) =   3.1283 +0.001071*Channel -5.15462e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.91   -1.68%
977.46      244.70   244.66  0.02%      1.05     1.03    1.36%

1375.23      344.28   344.15  0.04%      1.13     1.13    0.44%
3114.39      778.90   778.99 -0.01%      1.50     1.49    0.60%
3855.04      964.08   964.08  0.00%      1.60     1.62   -1.15%
5632.37     1408.01  1407.99  0.00%      1.88     1.88    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 09:27:06

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0864 +0.250244*Channel -3.7415e-008*Channel**2

FWHM (ch) =   3.1117 +0.001013*Channel -3.41271e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.76  0.02%      0.90     0.90   -0.17%
978.29      244.70   244.69  0.00%      1.01     1.02   -0.53%

1376.63      344.28   344.34 -0.02%      1.12     1.11    1.04%
3114.29      778.90   778.88  0.00%      1.47     1.48   -0.88%
3855.09      964.08   964.07  0.00%      1.64     1.63    0.55%
5631.69     1408.01  1408.02 -0.00%      1.93     1.93   -0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:20:29

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1237 +0.250237*Channel -3.44094e-008*Channel**2

FWHM (ch) =   2.8276 +0.001260*Channel -6.90079e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.85     0.86   -0.66%
978.74      244.70   244.76 -0.03%      1.01     1.00    1.48%

1376.38      344.28   344.23  0.01%      1.10     1.11   -0.39%
3114.59      778.90   778.93 -0.00%      1.49     1.52   -2.09%
3855.13      964.08   964.06  0.00%      1.70     1.66    1.85%
5631.59     1408.01  1408.02 -0.00%      1.93     1.93   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00

26 of 420



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:07:58
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.98      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 09:16:09
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.47      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.95      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:08:41
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

35 of 420



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130430002_BG                                                              
Acquired: 4/30/2013 07:20:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.10      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130430002_BG                                                              
Acquired: 4/30/2013 09:57:31
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.06      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130430002_BG                                                              
Acquired: 4/30/2013 07:21:32
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513173227

Instrument : HPGE02                           Begun : 04/30/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:07    1.0    1                     

002     2_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:20    1.0                          

003     2_20130430_003     BLANK      QC682865                 Soil       197047    04/30/13 07:33    1.0                          

004     2_20130430_004     MSS        244459-002               Soil       197047    04/30/13 08:59    1.0                          

005     2_20130430_005     SAMPLE     244459-010               Soil       197047    04/30/13 09:56    1.0                          

006     2_20130430_006     SAMPLE     244459-003               Soil       197047    04/30/13 10:45    1.0                          

007     2_20130430_007     SAMPLE     244459-011               Soil       197047    04/30/13 11:32    1.0                 MASS-    

008     2_20130430_008     SAMPLE     244459-008               Soil       197047    04/30/13 13:12    1.0                          

009     2_20130430_009     SAMPLE     244459-004               Soil       197047    04/30/13 14:00    1.0                          

010     2_20130430_010     SAMPLE     244159-007               Soil       196641    04/30/13 14:47    1.0                          

011     2_20130430_011     SAMPLE     244159-010               Soil       196641    04/30/13 15:34    1.0                          

012     2_20130430_012     SAMPLE     244522-001               Soil       196596    04/30/13 16:21    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

46 of 420



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523173356

Instrument : HPGE03                           Begun : 04/30/13 09:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130430_001  RCCV    QUALITY CONTROL CHEC               04/30/13 09:16 1.0 1          
002  3_20130430_002  RIB     BACKGROUND CONTAMINA               04/30/13 09:57 1.0            
003  3_20130430_003  SAMPLE  244459-001           Soil   197047 04/30/13 13:28 1.0            
004  3_20130430_004  SAMPLE  244159-008           Soil   196641 04/30/13 14:48 1.0            
005  3_20130430_005  SAMPLE  244159-011           Soil   196641 04/30/13 15:35 1.0            
006  3_20130430_006  MSS     244160-001           Soil   196641 04/30/13 16:23 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533173228

Instrument : HPGE04                           Begun : 04/30/13 07:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:08    1.0    1                     

002     4_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:21    1.0                          

003     4_20130430_003     LCS        QC682866                 Soil       197047    04/30/13 07:35    1.0    2                     

004     4_20130430_004     SDUP       QC683749                 Soil       197047    04/30/13 08:57    1.0                          

005     4_20130430_005     SAMPLE     244459-005               Soil       197047    04/30/13 09:58    1.0                          

006     4_20130430_006     SAMPLE     244459-006               Soil       197047    04/30/13 10:46    1.0                          

007     4_20130430_007     SAMPLE     244459-007               Soil       197047    04/30/13 11:33    1.0                 MASS-    

008     4_20130430_008     SAMPLE     244459-009               Soil       197047    04/30/13 13:29    1.0                 MASS-    

009     4_20130430_009     SAMPLE     244159-009               Soil       196641    04/30/13 14:50    1.0                          

010     4_20130430_010     SAMPLE     244159-012               Soil       196641    04/30/13 15:37    1.0                          

011     4_20130430_011     SAMPLE     244160-002               Soil       196641    04/30/13 16:24    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:23

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-03                Received:        03/19/13                      
Lab ID:          244159-001                    Prepared:        03/27/13 09:23                
Matrix:          Soil                          Analyzed:        04/29/13 13:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:21                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0003220 U      0.1665         0.1372            0.9    
Bismuth-212                          0.4629           0.3847         0.2669                   
Bismuth-214                          0.3809           0.08214        0.03856                  
Cesium-137                           0.01804 U        0.02923        0.02227           0.07   
Cobalt-60                            0.002662 U       0.005826       0.02432           0.03   
Europium-152                         0.02390 U        0.05532        0.05772           0.1    
Europium-154                         0.02074 U        0.08504        0.1339            0.2    
Lead-212                             0.4539           0.07831        0.04128                  
Lead-214                             0.4803           0.1025         0.04820                  
Potassium-40                        14.15             1.219          0.2884                   
Protactinium-234                     0.007994 U       0.06099        0.07824                  
Radium-226 (By Bismuth-214)          0.3809           0.08214        0.03856           0.2    
Thallium-208                         0.1861           0.04487        0.01693                  
Thorium-232 (By Actinium-228)        0.7179           0.1477         0.02686           0.9    
Thorium-234                          0.05334 U        1.637          1.346                    
Uranium-235                          0.1850           0.1727         0.1420            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244159-001                   Client ID : 12-PE-E0801-03        

Seqnum : 1513171789010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_010                                Batch         : 196641                       Time      : 29-APR-2013 13:46     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311.74 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0003220         0.1372      0.9      .16652           .16652           0.018        u        

Bismuth-212                         0.4629            0.2669               .38472           .38545           0.058        u        

Bismuth-214                         0.3809            0.03856              .082142          .083948          0.0017       u        

Cesium-137                          0.01804           0.02227     0.07     .029229          .029241          -0.0026      u        

Cobalt-60                           0.002662          0.02432     0.03     .0058259         .0058272         -0.00079     u        

Europium-152                        0.02390           0.05772     0.1      .055319          .055336          0.0099       u        

Europium-154                        0.02074           0.1339      0.2      .085038          .085045          0.020        u        

Lead-212                            0.4539            0.04128              .078314          .086844          0.0087       u        

Lead-214                            0.4803            0.04820              .10249           .10592           0.0083       u        

Potassium-40                        14.15             0.2884               1.2194           1.4118           -0.32        u        

Protactinium-234                    0.007994          0.07824              .060991          .061024          0.0093       u        

Radium-226 (By Bismuth-214)         0.3809            0.03856     0.2      .082142          .083948          0.0017       u        

Thallium-208                        0.1861            0.01693              .044868          .046449          0.015        u        

Thorium-232 (By Actinium-228)       0.7179            0.02686     0.9      .14767           .15656           0.028        u        

Thorium-234                         0.05334           1.346                1.6368           1.6369           0.052        u        

Uranium-235                         0.1850            0.1420      0.18     .17267           .17308           0.089        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-03          
Sample Description: 244159-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:21           Live Time: 2700   sec

Acquisition Time: 4/29/2013 13:46:24        Real Time: 2702   sec
Analysis Time: 4/29/2013 14:31           Dead Time: 0.09   %

Analysis Quantity: 3.117E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.179E-01      1.477E-01      1.566E-01      2.686E-02
Am-241    #AB    3.220E-04      1.665E-01      1.665E-01      1.372E-01
Bi-212    #      4.629E-01      3.847E-01      3.854E-01      2.669E-01
Bi-214           3.809E-01      8.214E-02      8.395E-02      3.856E-02
Co-60     #AB    2.662E-03      5.826E-03      5.827E-03      2.432E-02
Cs-137    #AB    1.804E-02      2.923E-02      2.924E-02      2.227E-02
Eu-152    #AB    2.390E-02      5.532E-02      5.534E-02      5.772E-02
Eu-154    #AB    2.074E-02      8.504E-02      8.504E-02      1.339E-01
K-40             1.415E+01      1.219E+00      1.412E+00      2.884E-01
Pa-234    #AB    7.994E-03      6.099E-02      6.102E-02      7.824E-02
Pb-212           4.539E-01      7.831E-02      8.684E-02      4.128E-02
Pb-214           4.803E-01      1.025E-01      1.059E-01      4.820E-02
Ra-226     AB    6.977E-02      5.554E-01      5.554E-01      4.536E-01
Th-234    #AB    5.334E-02      1.637E+00      1.637E+00      1.346E+00
Tl-208           1.861E-01      4.487E-02      4.645E-02      1.693E-02
U-235            1.850E-01      1.727E-01      1.731E-01      1.420E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.722E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 14:31:33
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_010.An1               

Sample description                                             
244159-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_010.An1

Acquisition information
Start time:                 4/29/2013 13:46:24
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1174E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1174E+02) = 

8.6697E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 14:31:33
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.29      100.  20.35   0.76  3.022E-02
93.43       17.  89.97   0.85  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.341E-01 U235  
93.35   4.100  3.289E-01 Ac228 

143.51       20.  77.26   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
163.51        3. 533.23   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
185.71       28.  52.62   0.96  4.819E-02   185.72  57.000  3.237E-02 U235  
186.20        4. 398.05   0.96  4.815E-02   186.21   3.555    PBC<MDA Ra226 
205.16       24.  52.39   0.98  4.641E-02   205.32   5.020  3.341E-01 U235  
238.65      272.   8.44   1.01  4.317E-02   238.63  43.600  4.539E-01 Pb212 
241.81       41.  41.58   1.01  4.285E-02   242.00   7.268  4.202E-01 Pb214 
277.25       17.  66.42   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.03      113.  13.98   1.09  3.815E-02   295.22  18.414  4.947E-01 Pb214 
300.11       26.  44.91   0.60  3.774E-02   300.09   3.180  6.855E-01 Pb212 
338.01       65.  24.37   1.55  3.494E-02   338.32  11.400  5.241E-01 Ac228 
351.88      189.  10.33   1.04  3.404E-02   351.93  35.600  4.852E-01 Pb214 
583.01      113.  12.05   1.25  2.417E-02   583.19  85.000  1.773E-01 Tl208 
609.38      138.  10.17   0.56  2.345E-02   609.31  45.490  3.906E-01 Bi214 
661.14       11.  81.00   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.45       20.  41.56   1.45  2.078E-02   727.33   6.650  4.629E-01 Bi212 
779.66        5. 131.33   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.61       17.  45.10   1.54  1.851E-02   860.53  12.400  2.350E-01 Tl208 
875.47        1. 541.38   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.59        2. 381.48   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.14      104.  10.28   1.14  1.779E-02   911.20  26.200  7.179E-01 Ac228 
969.12       25.  41.78   1.61  1.704E-02   968.96  15.900  2.931E-01 Ac228 

1005.22        2. 259.66   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 14:31:33
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1119.79       50.  18.39   0.43  1.535E-02  1120.29  14.910  7.042E-01 Bi214 
1173.86        6. 128.90   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.51        3. 205.02   1.77  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1409.31        4. 148.66   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      602.   4.17   1.55  1.254E-02  1460.82  10.550  1.415E+01 K40   
1764.18       18.  24.94   1.92  1.069E-02  1764.49  15.310  3.518E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.51    77.29       130.       100. 3.303E+03   40.69   0.756  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Ac-228    372.69    93.35       130.        17.     0.006   179.95   0.854D
Eu-152    485.70   121.63       128.        -7.    -0.002   490.42   0.886s
U-235     573.14   143.51       108.        20.     0.007   154.52   0.910s
U-235     653.08   163.51        97.         3.     0.001  1066.46   0.931s
U-235     741.85   185.72        93.        28.     0.010   105.23   0.955D
Ra-226    743.81   186.21       108.         4.     0.001   796.09   0.956D
U-235     819.55   205.16        69.        24.     0.009   104.79   0.976 
Pb-212    953.43   238.65       108.       266.     0.099    16.88   1.005 
Pb-214    966.04   241.81       142.        41.     0.015    83.17   1.014 
Tl-208   1107.73   277.25        55.        17.     0.006   132.85   1.051 
Pb-214   1178.81   295.03        58.       108.     0.040    27.96   1.093 
Pb-212   1199.10   300.11        49.        26.     0.009    89.81   0.595s
Ac-228   1350.62   338.01        62.        65.     0.024    48.75   1.554s
Eu-152   1376.95   344.60        50.        -4.    -0.001   569.85   1.117s
Pb-214   1406.07   351.88        61.       183.     0.068    20.67   1.036 
Pa-234   2276.18   569.47        29.        -2.    -0.001   647.49   1.323s
Tl-208   2330.33   583.01        22.       113.     0.042    24.11   1.255s
Bi-214   2435.82   609.38        30.       130.     0.048    20.34   0.559s
Cs-137   2642.83   661.14        31.        11.     0.004   162.01   1.398s
Eu-154   2889.04   722.68        36.        -6.    -0.002   292.75   1.446s
Bi-212   2908.13   727.45        24.        20.     0.007    83.11   1.449s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3116.98   779.66        22.         5.     0.002   262.67   1.487s
Tl-208   3440.93   860.61        20.        17.     0.006    90.21   1.544s
Eu-154   3500.37   875.47        16.         1.     0.000  1082.76   1.552s
Pa-234   3520.88   880.59        22.         2.     0.001   762.97   1.557s
Ac-228   3643.14   911.14         3.       104.     0.039    20.57   1.140s
Pa-234   3779.73   945.28        29.        -3.    -0.001   545.81   1.599s
Eu-152   3855.03   964.09        46.        -3.    -0.001   571.78   1.611s
Ac-228   3875.18   969.12        41.        25.     0.009    83.55   1.614s
Eu-154   3982.04   995.82        28.        -5.    -0.002   295.33   1.630s
Eu-154   4019.66  1005.22        16.         2.     0.001   519.32   1.635s
Bi-214   4478.28  1119.79        13.        50.     0.019    36.78   0.427s
Co-60    4694.78  1173.86        31.         6.     0.002   257.81   1.727s
Eu-154   5097.76  1274.51        19.         3.     0.001   410.05   1.774s
Co-60    5324.18  1331.05        19.        -4.    -0.001   353.83   1.798s
Eu-152   5637.64  1409.31        13.         4.     0.001   297.32   1.827s
K-40     5843.50  1460.70        26.       583.     0.216     8.34   1.545 
Bi-214   7059.48  1764.18         9.        18.     0.007    49.88   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1791E-01                                      5.12E+12             
911.20 7.179E-01 @(  2.686E-02 1.03E+01 2.62E+01 G  
968.96 2.931E-01 -   1.768E-01 4.18E+01 1.59E+01 G  
338.32 5.241E-01 -   1.479E-01 2.44E+01 1.14E+01 G  

Energy duplication    
93.35 3.289E-01 }   5.205E-01 9.00E+01 4.10E+00 XA 

Am-241   I   3.2201E-04                                      1.58E+05             
59.54 3.220E-04 %(  1.372E-01 2.59E+04 3.59E+01 G  

Bi-212   N   4.6288E-01                                      5.12E+12             
727.33 4.629E-01  (  2.669E-01 4.16E+01 6.65E+00 G  
785.37 0.000E+00 -   9.012E-01 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.810E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.8087E-01                                      5.84E+05             
609.31 3.906E-01  (P 3.856E-02 1.02E+01 4.55E+01 G  

1120.29 7.042E-01 + P 1.169E-01 1.84E+01 1.49E+01 G  
1764.49 3.518E-01 ?(P 1.384E-01 2.49E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   2.6615E-03                                      1.93E+03             
1332.49-8.737E-03 ?(  2.432E-02 1.77E+02 1.00E+02 G  
1173.23 1.408E-02 ?(  2.845E-02 1.29E+02 9.98E+01 G  

Cs-137   I   1.8042E-02                                      1.10E+04             
661.66 1.804E-02 ?(  2.227E-02 8.10E+01 8.50E+01 G  

Eu-152   I   2.3901E-02                                      4.94E+03             
344.28-1.251E-02 ?(  5.772E-02 2.85E+02 2.66E+01 G  
121.78-1.548E-02 +   6.173E-02 2.45E+02 2.84E+01 G  
778.90 6.681E-02 ?(  1.365E-01 1.31E+02 1.30E+01 G  
964.08-4.449E-02 +   2.058E-01 2.86E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.088E-01 1.00E+03 1.34E+01 G  
1408.01 4.365E-02 &(  1.000E-01 1.49E+02 2.09E+01 G  

Eu-154   I   2.0739E-02                                      3.14E+03             
873.18 1.526E-02 ?(  1.339E-01 5.41E+02 1.22E+01 G  
123.07 0.000E+00 &   4.431E-02 1.00E+03 4.04E+01 G  

1274.43 2.076E-02 ?(  6.739E-02 2.05E+02 3.49E+01 G  
723.30-4.695E-02 +   1.088E-01 1.46E+02 2.00E+01 G  

1004.72 2.443E-02 ?(  1.010E-01 2.60E+02 1.79E+01 G  
996.25-9.864E-02 +   2.294E-01 1.48E+02 1.05E+01 G  

K-40     N   1.4153E+01                                      4.57E+11             
1460.82 1.415E+01  (P 2.884E-01 4.17E+00 1.06E+01 G  

Pa-234   N   7.9939E-03                                      1.63E+12             
131.30-4.448E-03 &(  7.824E-02 1.07E+03 1.82E+01 G  
569.50-3.394E-02 +   1.774E-01 3.24E+02 9.30E+00 G  
946.00-3.943E-02 +   1.731E-01 2.73E+02 1.35E+01 G  
880.52 2.956E-02 ?(  1.821E-01 3.81E+02 1.05E+01 G  
883.24 0.000E+00 -   1.559E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.5388E-01                                      5.12E+12             
238.63 4.539E-01  (P 4.128E-02 8.44E+00 4.36E+01 G  
300.09 6.855E-01 + P 4.380E-01 4.49E+01 3.18E+00 G  

Pb-214   N   4.8031E-01                                      5.84E+05             
351.93 4.852E-01  (P 4.820E-02 1.03E+01 3.56E+01 G  
295.22 4.947E-01  (P 8.103E-02 1.40E+01 1.84E+01 G  
242.00 4.202E-01 ?(P 2.858E-01 4.16E+01 7.27E+00 G  

Ra-226   N   6.9768E-02                                      5.84E+05             
Derived Ave Activity  

186.21 6.977E-02 }(  4.536E-01 3.98E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.3343E-02                                      1.63E+12             
63.30 5.334E-02 %(  1.346E+00 1.53E+03 3.75E+00 G  
92.59 5.339E-03 %   4.986E-01 5.67E+03 4.34E+00 G  

Tl-208   N   1.8612E-01                                      5.12E+12             
583.19 1.773E-01 @(  1.693E-02 1.21E+01 8.50E+01 G  
277.37 2.079E-01  (  2.117E-01 6.64E+01 6.60E+00 G  
860.53 2.350E-01 ?(  1.469E-01 4.51E+01 1.24E+01 G  

U-235    N   1.8497E-01                                      2.57E+11             
143.77 1.166E-01 &(  1.420E-01 7.73E+01 1.09E+01 G  
205.32 3.341E-01  (  2.658E-01 5.24E+01 5.02E+00 G  
163.36 3.350E-02 -   2.924E-01 5.33E+02 5.08E+00 G  
185.72 3.237E-02 }   2.621E-02 5.26E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 }   3.705E-01 1.56E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     121.63       128.        -7.    -0.002   490.42  -1.548E-02   
Eu-152     344.60        50.        -4.    -0.001   569.85  -1.251E-02   
Pa-234     569.47        29.        -2.    -0.001   647.49  -3.394E-02   
Cs-137     661.14        31.        11.     0.004   162.01   1.804E-02   
Eu-154     722.68        36.        -6.    -0.002   292.75  -4.695E-02   
Bi-212     727.45        24.        20.     0.007    83.11   4.629E-01   
Eu-152     779.66        22.         5.     0.002   262.67   6.681E-02   
Eu-154     875.47        16.         1.     0.000  1082.76   1.526E-02   
Pa-234     880.59        22.         2.     0.001   762.97   2.956E-02   
Pa-234     945.28        29.        -3.    -0.001   545.81  -3.943E-02   
Eu-152     964.09        46.        -3.    -0.001   571.78  -4.449E-02   
Eu-154     995.82        28.        -5.    -0.002   295.33  -9.864E-02   
Eu-154    1005.22        16.         2.     0.001   519.32   2.443E-02   
Co-60     1173.86        31.         6.     0.002   257.81   1.408E-02   
Eu-154    1274.51        19.         3.     0.001   410.05   2.076E-02   
Co-60     1331.05        19.        -4.    -0.001   353.83  -8.737E-03   
Eu-152    1409.31        13.         4.     0.001   297.32   4.365E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.1791E-01    7.1791E-01   1.4767E-01    1.5656E-01  2.686E-02
Am-241 #A    3.2195E-04    3.2201E-04   1.6652E-01    1.6652E-01  1.372E-01
Bi-212 #     4.6288E-01    4.6288E-01   3.8472E-01    3.8545E-01  2.669E-01
Bi-214       3.8085E-01    3.8087E-01   8.2142E-02    8.3948E-02  3.856E-02
Co-60  #A    2.6224E-03    2.6615E-03   5.8259E-03    5.8272E-03  2.432E-02
Cs-137 #A    1.7995E-02    1.8042E-02   2.9229E-02    2.9241E-02  2.227E-02
Eu-152 #A    2.3763E-02    2.3901E-02   5.5319E-02    5.5336E-02  5.772E-02
Eu-154 #A    2.0551E-02    2.0739E-02   8.5038E-02    8.5045E-02  1.339E-01
K-40         1.4153E+01    1.4153E+01   1.2194E+00    1.4118E+00  2.884E-01
Pa-234 #A    7.9939E-03    7.9939E-03   6.0991E-02    6.1024E-02  7.824E-02
Pb-212       4.5388E-01    4.5388E-01   7.8314E-02    8.6844E-02  4.128E-02
Pb-214       4.8028E-01    4.8031E-01   1.0249E-01    1.0592E-01  4.820E-02
Ra-226  A    6.9765E-02    6.9768E-02   5.5542E-01    5.5544E-01  4.536E-01
Th-234 #A    5.3343E-02    5.3343E-02   1.6368E+00    1.6369E+00  1.346E+00
Tl-208       1.8612E-01    1.8612E-01   4.4868E-02    4.6449E-02  1.693E-02
U-235   C    1.8497E-01    1.8497E-01   1.7267E-01    1.7308E-01  1.420E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2034.7 keV)     1.637E+01  pCi/g         
Total Decayed Activity (  205.3 to  2034.7 keV) 1.6372156E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-04                Received:        03/19/13                      
Lab ID:          244159-002                    Prepared:        03/27/13 09:26                
Matrix:          Soil                          Analyzed:        04/29/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:22                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.03950 U        0.1565        0.1263            0.9     
Bismuth-212                          0.02917 U        0.1661        0.3490                    
Bismuth-214                          0.3598           0.09010       0.04323                   
Cesium-137                          -0.001031 U       0.02692       0.02207           0.07    
Cobalt-60                           -0.0002444 U      0.02805       0.02307           0.03    
Europium-152                         0.03738 U        0.08489       0.04846           0.1     
Europium-154                        -0.07608 U        0.2328        0.1835            0.2     
Lead-212                             0.4295           0.08058       0.04121                   
Lead-214                             0.4403           0.1023        0.05079                   
Potassium-40                        13.06             1.179         0.2518                    
Protactinium-234                     0.008572 U       0.02057       0.09114                   
Radium-226 (By Bismuth-214)          0.3598           0.09010       0.04323           0.2     
Thallium-208                         0.1222           0.04566       0.02307                   
Thorium-232 (By Actinium-228)        0.5276           0.1216        0.04204           0.9     
Thorium-234                         -0.4219 U         1.014         0.8012                    
Uranium-235                          0.04775 U        0.02993       0.1620            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

70 of 420



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244159-002                   Client ID : 12-PE-E0801-04        

Seqnum : 1533171791009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_009                                Batch         : 196641                       Time      : 29-APR-2013 13:47     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.08 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.03950          0.1263      0.9      .15652           .15655           0.018        u        

Bismuth-212                         0.02917           0.3490               .16611           .16612           0.058        u        

Bismuth-214                         0.3598            0.04323              .0901            .091539          0.0017       u        

Cesium-137                          -0.001031         0.02207     0.07     .026921          .026921          -0.0026      u        

Cobalt-60                           -0.0002444        0.02307     0.03     .028051          .028051          -0.00079     u        

Europium-152                        0.03738           0.04846     0.1      .084886          .084905          0.0099       u        

Europium-154                        -0.07608          0.1835      0.2      .23283           .23286           0.020        u        

Lead-212                            0.4295            0.04121              .080578          .086361          0.0087       u        

Lead-214                            0.4403            0.05079              .10229           .10434           0.0083       u        

Potassium-40                        13.06             0.2518               1.179            1.3487           -0.32        u        

Protactinium-234                    0.008572          0.09114              .02057           .02068           0.0093       u        

Radium-226 (By Bismuth-214)         0.3598            0.04323     0.2      .0901            .091539          0.0017       u        

Thallium-208                        0.1222            0.02307              .045664          .046329          0.015        u        

Thorium-232 (By Actinium-228)       0.5276            0.04204     0.9      .12158           .12743           0.028        u        

Thorium-234                         -0.4219           0.8012               1.0143           1.0151           0.052        u        

Uranium-235                         0.04775           0.1620      0.18     .029926          .030066          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533171791009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-04          
Sample Description: 244159-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:22           Live Time: 2700   sec

Acquisition Time: 4/29/2013 13:47:23        Real Time: 2706   sec
Analysis Time: 4/29/2013 14:32           Dead Time: 0.21   %

Analysis Quantity: 3.061E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.276E-01      1.216E-01      1.274E-01      4.204E-02
Am-241    #AB   -3.950E-02      1.565E-01      1.565E-01      1.263E-01
Bi-212    #AB    2.917E-02      1.661E-01      1.661E-01      3.490E-01
Bi-214           3.598E-01      9.010E-02      9.154E-02      4.323E-02
Co-60     #AB   -2.444E-04      2.805E-02      2.805E-02      2.307E-02
Cs-137    #AB   -1.031E-03      2.692E-02      2.692E-02      2.207E-02
Eu-152    #AB    3.738E-02      8.489E-02      8.491E-02      4.846E-02
Eu-154    #AB   -7.608E-02      2.328E-01      2.329E-01      1.835E-01
K-40             1.306E+01      1.179E+00      1.349E+00      2.518E-01
Pa-234    #AB    8.572E-03      2.057E-02      2.068E-02      9.114E-02
Pb-212           4.295E-01      8.058E-02      8.636E-02      4.121E-02
Pb-214           4.403E-01      1.023E-01      1.043E-01      5.079E-02
Ra-226           1.005E+00      6.128E-01      6.155E-01      3.952E-01
Th-234     AB   -4.219E-01      1.014E+00      1.015E+00      8.012E-01
Tl-208           1.222E-01      4.566E-02      4.633E-02      2.307E-02
U-235     #AB    4.775E-02      2.993E-02      3.007E-02      1.620E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.606E+01

Analyst: Andrew Alexander
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Sample description                                             
244159-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_009.An1

Acquisition information
Start time:                 4/29/2013 13:47:23
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0608E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0608E+02) = 

8.8301E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1108

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.65       64.  24.64   0.81  2.739E-02
77.04       77.  21.31   0.81  2.921E-02
92.86        9. 156.71   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.259E-01 U235  
93.49       21.  75.52   0.83  3.937E-02    93.35   4.100  4.321E-01 Ac228 

93.35   5.760  3.075E-01 U235  
93.63       19.  77.62   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.725E-01 U235  
129.42       32.  46.98   0.60  4.943E-02
138.29        4. 269.77   0.67  5.013E-02
162.25        5. 276.33   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.058E-02 U235  
186.07       53.  30.48   0.34  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.005E+00 Ra226 
186.10       45.  31.33   0.93  4.855E-02   185.72  57.000  5.268E-02 U235  

186.21   3.555  8.454E-01 Ra226 
185.72  57.000  5.268E-02 U235  

205.55        8. 199.15   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.046E-01 U235  

209.43       36.  38.84   0.78  4.637E-02
238.66      253.   9.22   0.83  4.347E-02   238.63  43.600  4.295E-01 Pb212 
241.92       51.  30.28   0.32  4.315E-02   242.00   7.268  5.319E-01 Pb214 
276.92       16.  60.07   1.02  3.983E-02   277.37   6.600  2.039E-01 Tl208 
295.14       96.  16.83   0.66  3.830E-02   295.22  18.414  4.285E-01 Pb214 
300.34       25.  35.63   0.56  3.789E-02   300.09   3.180  6.680E-01 Pb212 
337.95       77.  18.01   0.74  3.503E-02   338.32  11.400  6.319E-01 Ac228 
344.21        4. 192.95   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.84      163.  11.29   0.90  3.408E-02   351.93  35.600  4.277E-01 Pb214 
510.79      122.  11.59   0.92  2.628E-02
567.91        4. 165.69   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.13       76.  17.72   1.46  2.394E-02   583.19  85.000  1.222E-01 Tl208 
609.36      122.  11.76   1.03  2.322E-02   609.31  45.490  3.533E-01 Bi214 
786.17        1. 333.64   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.12       20.  34.75   0.59  1.823E-02   860.53  12.400  2.865E-01 Tl208 
879.96        3. 282.45   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.47       68.  14.38   0.45  1.750E-02   911.20  26.200  4.821E-01 Ac228 
964.83        4. 266.62   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.48       23.  40.86   1.63  1.675E-02   968.96  15.900  2.805E-01 Ac228 

1120.22       21.  37.53   1.75  1.507E-02  1120.29  14.910  3.067E-01 Bi214 
1274.44        4. 162.53   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.07        5. 113.54   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      518.   4.39   2.06  1.229E-02  1460.82  10.550  1.306E+01 K40   
1620.69        2. 284.78   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.50       21.  20.00   0.67  1.048E-02  1764.49  15.310  4.306E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.59    74.59       103.        52. 1.884E+03   63.54   0.529  -      s 
308.13    76.98       112.        76. 2.609E+03   47.92   0.844  -        
517.73   129.42        82.        33. 6.603E+02   86.07   0.595 AC-228  s 
553.17   138.29        50.         4. 7.182E+01  539.55   0.674  -      sc
837.54   209.43        72.        36. 7.871E+02   77.67   0.785 AC-228  s 

2042.30   510.79        24.       122. 4.635E+03   23.18   0.919 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.47    58.55        72.        -6.    -0.002   396.29   0.796 
Th-234    243.95    60.92        49.        -9.    -0.003   240.43   0.800s
Th-234    370.51    92.59        89.         9.     0.003   313.41   0.832D
Ac-228    373.56    93.35        98.        19.     0.007   155.25   0.833D
U-235     373.56    93.35       119.        21.     0.008   151.04   0.832D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.41   121.59        92.       -15.    -0.005   190.92   0.862s
Pa-234    526.54   131.63       117.       -10.    -0.004   298.87   0.873s
U-235     576.65   144.16       137.        -2.    -0.001  1981.94   0.886s
U-235     648.95   162.25        82.         5.     0.002   552.67   0.906s
U-235     744.26   186.10        75.        45.     0.017    62.67   0.929s
Ra-226    744.13   186.07        80.        53.     0.020    60.96   0.338s
U-235     822.02   205.55       108.         8.     0.003   398.30   0.950s
Pb-212    954.37   238.66       105.       249.     0.092    18.44   0.834 
Pb-214    967.38   241.92        75.        51.     0.019    60.56   0.317s
Tl-208   1107.31   276.92        43.        16.     0.006   120.15   1.023 
Pb-214   1180.15   295.14        56.        92.     0.034    33.65   0.657s
Pb-212   1200.92   300.34        27.        25.     0.009    71.25   0.565s
Ac-228   1351.29   337.95        40.        77.     0.029    36.02   0.736s
Eu-152   1376.30   344.21        34.         4.     0.002   385.90   1.089s
Pb-214   1406.80   351.84        65.       159.     0.059    22.58   0.903 
Pa-234   2270.71   567.91        22.         4.     0.002   331.37   1.302s
Tl-208   2331.56   583.13        38.        76.     0.028    35.43   1.464 
Bi-214   2436.45   609.36        36.       114.     0.042    23.52   1.027 
Eu-154   2889.74   722.71        38.        -7.    -0.003   248.46   1.436s
Eu-152   3109.59   777.68        22.        -4.    -0.001   369.48   1.483s
Bi-212   3143.54   786.17        23.         1.     0.001   667.27   1.488s
Tl-208   3439.30   860.12        10.        20.     0.007    69.50   0.589s
Eu-154   3491.71   873.22        27.        -5.    -0.002   306.03   1.560s
Pa-234   3518.69   879.96        24.         3.     0.001   564.89   1.565s
Ac-228   3644.73   911.47         6.        68.     0.025    28.76   0.450s
Pa-234   3778.39   944.89        20.        -1.     0.000  1006.58   1.617s
Eu-152   3858.15   964.83        44.         4.     0.001   533.25   1.630s
Ac-228   3876.76   969.48        32.        23.     0.008    81.71   1.634s
Eu-154   3988.57   997.43        20.        -2.    -0.001   854.53   1.655s
Eu-154   4016.10  1004.31        28.        -1.     0.000  1347.97   1.661s
Bi-214   4479.83  1120.22        21.        21.     0.008    75.06   1.746s
Co-60    4689.66  1172.67        31.        -3.    -0.001   646.37   1.783s
Eu-154   5096.91  1274.44        15.         4.     0.001   325.07   1.851s
Eu-152   5631.64  1408.07        11.         5.     0.002   227.09   1.936s
K-40     5843.05  1460.89        18.       518.     0.192     8.77   2.057 
Bi-212   6482.67  1620.69         9.         2.     0.001   569.56   2.057s
Bi-214   7058.40  1764.50         4.        21.     0.008    40.00   0.666s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2755E-01                                      5.12E+12             
911.20 4.821E-01  (  4.204E-02 1.44E+01 2.62E+01 G  
968.96 2.805E-01 -   1.622E-01 4.09E+01 1.59E+01 G  
338.32 6.319E-01  (  1.206E-01 1.80E+01 1.14E+01 G  

Energy duplication    
93.35 3.828E-01 -   4.676E-01 7.76E+01 4.10E+00 XA 

Am-241   I  -3.9497E-02                                      1.58E+05             
59.54-3.950E-02 ?(  1.263E-01 1.98E+02 3.59E+01 G  

Bi-212   N   2.9165E-02                                      5.12E+12             
727.33-6.337E-02 %(P 3.490E-01 1.00E+03 6.65E+00 G  
785.37 2.242E-01 ?(P 1.707E+00 3.34E+02 1.11E+00 G  

1620.74 2.933E-01 &(  1.320E+00 2.85E+02 1.51E+00 G  

Bi-214   N   3.5975E-01                                      5.84E+05             
609.31 3.533E-01  (P 4.323E-02 1.18E+01 4.55E+01 G  

1120.29 3.067E-01 ?(  1.544E-01 3.75E+01 1.49E+01 G  
1764.49 4.306E-01  (P 9.349E-02 2.00E+01 1.53E+01 G  

Co-60    T  -2.4442E-04                                      1.93E+03             
1332.49-2.444E-04 %(  2.307E-02 5.74E+03 1.00E+02 G  
1173.23-5.713E-03 +   2.983E-02 3.23E+02 9.98E+01 G  

Cs-137   I  -1.0307E-03                                      1.10E+04             
661.66-1.031E-03 %(  2.207E-02 1.31E+03 8.50E+01 G  

Eu-152   I   3.7380E-02                                      4.94E+03             
344.28 1.573E-02 &(  4.846E-02 1.93E+02 2.66E+01 G  
121.78-3.534E-02 +   5.347E-02 9.55E+01 2.84E+01 G  
778.90-4.881E-02 +   1.427E-01 1.85E+02 1.30E+01 G  
964.08 4.829E-02 ?(  2.079E-01 2.67E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.574E-01 1.00E+03 1.34E+01 G  
1408.01 5.740E-02 ?(  9.791E-02 1.14E+02 2.09E+01 G  

Eu-154   I  -7.6080E-02                                      3.14E+03             
873.18-7.608E-02 ?(  1.835E-01 1.53E+02 1.22E+01 G  
123.07 0.000E+00 +   3.955E-02 1.00E+03 4.04E+01 G  

1274.43 2.490E-02 +   6.308E-02 1.63E+02 3.49E+01 G  
723.30-5.877E-02 +   1.149E-01 1.24E+02 2.00E+01 G  

1004.72-1.274E-02 +   1.401E-01 6.74E+02 1.79E+01 G  
996.25-2.892E-02 +   1.999E-01 4.27E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3057E+01                                      4.57E+11             
1460.82 1.306E+01  (P 2.518E-01 4.39E+00 1.06E+01 G  

Pa-234   N   8.5721E-03                                      1.63E+12             
131.30-3.784E-02 ?(  9.114E-02 1.49E+02 1.82E+01 G  
569.50 5.998E-02 &(  1.564E-01 1.66E+02 9.30E+00 G  
946.00-1.796E-02 &   1.466E-01 5.03E+02 1.35E+01 G  
880.52 4.349E-02 &(  1.972E-01 2.82E+02 1.05E+01 G  
883.24 0.000E+00 -   3.296E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.2946E-01                                      5.12E+12             
238.63 4.295E-01  (P 4.121E-02 9.22E+00 4.36E+01 G  
300.09 6.680E-01 + P 3.309E-01 3.56E+01 3.18E+00 G  

Pb-214   N   4.4030E-01                                      5.84E+05             
351.93 4.277E-01  (P 5.079E-02 1.13E+01 3.56E+01 G  
295.22 4.285E-01  (P 8.059E-02 1.68E+01 1.84E+01 G  
242.00 5.319E-01  (  2.105E-01 3.03E+01 7.27E+00 G  

Ra-226   N   1.0051E+00                                      5.84E+05             
186.21 1.005E+00  (  3.952E-01 3.05E+01 3.56E+00 G  

Th-234   N  -4.2185E-01                                      1.63E+12             
63.30-4.219E-01 ?(  8.012E-01 1.20E+02 3.75E+00 G  
92.59 1.687E-01 +   4.252E-01 1.57E+02 4.34E+00 G  

Tl-208   N   1.2220E-01                                      5.12E+12             
583.19 1.222E-01  (P 2.307E-02 1.77E+01 8.50E+01 G  
277.37 2.039E-01 + P 1.910E-01 6.01E+01 6.60E+00 G  
860.53 2.865E-01 +   1.077E-01 3.47E+01 1.24E+01 G  

U-235    N   4.7752E-02                                      2.57E+11             
143.77-9.951E-03 ?(  1.620E-01 9.91E+02 1.09E+01 G  
205.32 1.046E-01 ?(  3.374E-01 1.99E+02 5.02E+00 G  
163.36 6.058E-02 ?(  2.719E-01 2.76E+02 5.08E+00 G  
185.72 5.268E-02  (  2.389E-02 3.13E+01 5.70E+01 G  

Energy duplication    
93.35 3.075E-01 &   3.666E-01 7.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.55        72.        -6.    -0.002   396.29  -3.950E-02   
U-235       93.35       119.        21.     0.008   151.04   3.075E-01   
Eu-152     121.59        92.       -15.    -0.005   190.92  -3.534E-02   
Pa-234     131.63       117.       -10.    -0.004   298.87  -3.784E-02   
U-235      144.16       137.        -2.    -0.001  1981.94  -9.951E-03   
U-235      162.25        82.         5.     0.002   552.67   6.058E-02   
U-235      186.10        75.        45.     0.017    62.67   5.268E-02   
U-235      205.55       108.         8.     0.003   398.30   1.046E-01   
Eu-152     344.21        34.         4.     0.002   385.90   1.573E-02   
Pa-234     567.91        22.         4.     0.002   331.37   5.998E-02   
Eu-154     722.71        38.        -7.    -0.003   248.46  -5.877E-02   
Eu-152     777.68        22.        -4.    -0.001   369.48  -4.881E-02   
Bi-212     786.17        23.         1.     0.001   667.27   2.242E-01  P
Eu-154     873.22        27.        -5.    -0.002   306.03  -7.608E-02   
Pa-234     879.96        24.         3.     0.001   564.89   4.349E-02   
Pa-234     944.89        20.        -1.     0.000  1006.58  -1.796E-02   
Eu-152     964.83        44.         4.     0.001   533.25   4.829E-02   
Eu-154     997.43        20.        -2.    -0.001   854.53  -2.892E-02   
Eu-154    1004.31        28.        -1.     0.000  1347.97  -1.274E-02   
Co-60     1172.67        31.        -3.    -0.001   646.37  -5.713E-03   
Eu-154    1274.44        15.         4.     0.001   325.07   2.490E-02   
Eu-152    1408.07        11.         5.     0.002   227.09   5.740E-02   
Bi-212    1620.69         9.         2.     0.001   569.56   2.933E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 14:32:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2755E-01    5.2755E-01   1.2158E-01    1.2743E-01  4.204E-02
Am-241 #A   -3.9490E-02   -3.9497E-02   1.5652E-01    1.5655E-01  1.263E-01
Bi-212 #A    2.9165E-02    2.9165E-02   1.6611E-01    1.6612E-01  3.490E-01
Bi-214       3.5973E-01    3.5975E-01   9.0100E-02    9.1539E-02  4.323E-02
Co-60  #A   -2.4082E-04   -2.4442E-04   2.8051E-02    2.8051E-02  2.307E-02
Cs-137 #A   -1.0280E-03   -1.0307E-03   2.6921E-02    2.6921E-02  2.207E-02
Eu-152 #A    3.7165E-02    3.7380E-02   8.4886E-02    8.4905E-02  4.846E-02
Eu-154 #A   -7.5393E-02   -7.6080E-02   2.3283E-01    2.3286E-01  1.835E-01
K-40         1.3057E+01    1.3057E+01   1.1790E+00    1.3487E+00  2.518E-01
Pa-234 #A    8.5721E-03    8.5721E-03   2.0570E-02    2.0680E-02  9.114E-02
Pb-212       4.2946E-01    4.2946E-01   8.0578E-02    8.6361E-02  4.121E-02
Pb-214       4.4028E-01    4.4030E-01   1.0229E-01    1.0434E-01  5.079E-02
Ra-226       1.0051E+00    1.0051E+00   6.1278E-01    6.1546E-01  3.952E-01
Th-234  A   -4.2185E-01   -4.2185E-01   1.0143E+00    1.0151E+00  8.012E-01
Tl-208       1.2220E-01    1.2220E-01   4.5664E-02    4.6329E-02  2.307E-02
U-235  #A    4.7752E-02    4.7752E-02   2.9926E-02    3.0066E-02  1.620E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  129.2 to  2035.6 keV)     1.594E+01  pCi/g         
Total Decayed Activity (  129.2 to  2035.6 keV) 1.5941141E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Received:        03/19/13                      
Lab ID:          244159-003                    Prepared:        03/27/13 09:37                
Matrix:          Soil                          Analyzed:        04/29/13 14:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01076 U        0.1919         0.1575            0.9    
Bismuth-212                          1.061            0.4518         0.2144                   
Bismuth-214                          0.3769           0.08830        0.04063                  
Cesium-137                          -0.003253 U       0.02703        0.02192           0.07   
Cobalt-60                           -0.0007593 U      0.006006       0.02193           0.03   
Europium-152                         0.03008 U        0.04188        0.05593           0.1    
Europium-154                         0.02238 U        0.02908        0.1642            0.2    
Lead-212                             0.3762           0.07422        0.03852                  
Lead-214                             0.4548           0.09009        0.05071                  
Potassium-40                        13.08             1.176          0.2603                   
Protactinium-234                     0.05408 U        0.09885        0.09337                  
Radium-226 (By Bismuth-214)          0.3769           0.08830        0.04063           0.2    
Thallium-208                         0.1272           0.03523        0.01512                  
Thorium-232 (By Actinium-228)        0.4357           0.1278         0.06078           0.9    
Thorium-234                          0.3113 U         0.3435         1.179                    
Uranium-235                          0.1148 U         0.1651         0.1292            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244159-003                   Client ID : 12-PE-E0801-05        

Seqnum : 1533171791010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_010                                Batch         : 196641                       Time      : 29-APR-2013 14:35     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.29 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.01076           0.1575      0.9      .19194           .19194           0.018        u        

Bismuth-212                         1.061             0.2144               .45183           .45508           0.058        u        

Bismuth-214                         0.3769            0.04063              .088297          .089908          0.0017       u        

Cesium-137                          -0.003253         0.02192     0.07     .027026          .027026          -0.0026      u        

Cobalt-60                           -0.0007593        0.02193     0.03     .0060058         .0060059         -0.00079     u        

Europium-152                        0.03008           0.05593     0.1      .041876          .041901          0.0099       u        

Europium-154                        0.02238           0.1642      0.2      .029078          .029102          0.020        u        

Lead-212                            0.3762            0.03852              .074223          .079056          0.0087       u        

Lead-214                            0.4548            0.05071              .090088          .092565          0.0083       u        

Potassium-40                        13.08             0.2603               1.176            1.3468           -0.32        u        

Protactinium-234                    0.05408           0.09337              .098849          .099759          0.0093       u        

Radium-226 (By Bismuth-214)         0.3769            0.04063     0.2      .088297          .089908          0.0017       u        

Thallium-208                        0.1272            0.01512              .035226          .036154          0.015        u        

Thorium-232 (By Actinium-228)       0.4357            0.06078     0.9      .12778           .13161           0.028        u        

Thorium-234                         0.3113            1.179                .34352           .34478           0.052        u        

Uranium-235                         0.1148            0.1292      0.18     .16514           .16528           0.089        u        

u=use  

Page 1 of 1                                                                                                             1533171791010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05          
Sample Description: 244159-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:35:24        Real Time: 2706   sec
Analysis Time: 4/29/2013 15:20           Dead Time: 0.22   %

Analysis Quantity: 3.103E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.357E-01      1.278E-01      1.316E-01      6.078E-02
Am-241    #AB    1.076E-02      1.919E-01      1.919E-01      1.575E-01
Bi-212    #      1.061E+00      4.518E-01      4.551E-01      2.144E-01
Bi-214           3.769E-01      8.830E-02      8.991E-02      4.063E-02
Co-60     #AB   -7.593E-04      6.006E-03      6.006E-03      2.193E-02
Cs-137    #AB   -3.253E-03      2.703E-02      2.703E-02      2.192E-02
Eu-152    #AB    3.008E-02      4.188E-02      4.190E-02      5.593E-02
Eu-154    #AB    2.238E-02      2.908E-02      2.910E-02      1.642E-01
K-40             1.308E+01      1.176E+00      1.347E+00      2.603E-01
Pa-234    #AB    5.408E-02      9.885E-02      9.976E-02      9.337E-02
Pb-212           3.762E-01      7.422E-02      7.906E-02      3.852E-02
Pb-214           4.548E-01      9.009E-02      9.257E-02      5.071E-02
Ra-226           6.623E-01      5.510E-01      5.523E-01      3.790E-01
Th-234    #AB    3.113E-01      3.435E-01      3.448E-01      1.179E+00
Tl-208           1.272E-01      3.523E-02      3.615E-02      1.512E-02
U-235     #AB    1.148E-01      1.651E-01      1.653E-01      1.292E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.712E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:20:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

Sample description                                             
244159-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_010.An1

Acquisition information
Start time:                 4/29/2013 14:35:24
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1029E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1029E+02) = 

8.7102E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:20:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1038

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.60        2. 892.18   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
74.77       80.  20.85   0.81  2.754E-02
77.04       91.  18.25   0.81  2.926E-02
89.65       23.  49.13   0.57  3.743E-02
92.34       27.  55.18   0.83  3.899E-02    92.59   4.343  5.231E-01 Th234 

93.35   5.760  3.905E-01 U235  
92.83       10. 161.25   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.041E-01 Ac228 
92.83       10. 161.25   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.041E-01 Ac228 
121.81       20.  64.96   0.86  4.861E-02   121.78  28.410  4.645E-02 Eu152 

123.07  40.400  3.263E-02 Eu154 
121.82       21.  69.60   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  3.412E-02 Eu154 
143.29       20.  71.94   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.148E-01 U235  
162.48        3. 482.74   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.658E-02 U235  
185.94       35.  41.60   0.59  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.623E-01 Ra226 
185.72  57.000  4.127E-02 U235  

185.98       35.  41.90   0.93  4.855E-02   185.72  57.000  4.122E-02 U235  
186.21   3.555  6.615E-01 Ra226 

238.66      223.   9.72   0.86  4.347E-02   238.63  43.600  3.724E-01 Pb212 
242.11       28.  59.35   0.99  4.315E-02   242.00   7.268  2.900E-01 Pb214 
277.17        2. 426.92   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.14      107.  15.50   1.06  3.830E-02   295.22  18.414  4.753E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:20:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.52       14.  74.16   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.42       48.  25.32   1.08  3.500E-02   338.32  11.400  3.870E-01 Ac228 
344.41        3. 333.53   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.95      172.  11.42   0.85  3.407E-02   351.93  35.600  4.442E-01 Pb214 
569.52        3. 229.41   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  4.751E-02 Pa234 
583.14       84.  13.16   1.04  2.394E-02   583.19  85.000  1.272E-01 Tl208 
609.37      123.  11.05   1.38  2.322E-02   609.31  45.490  3.769E-01 Bi214 
727.01       45.  20.11   0.71  2.051E-02   727.33   6.650  1.061E+00 Bi212 
785.49        3. 199.83   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.04       28.  24.99   1.22  1.823E-02   860.53  12.400  3.940E-01 Tl208 
880.30        5. 126.96   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  8.722E-02 Pa234 
911.44       65.  14.81   1.59  1.750E-02   911.20  26.200  4.568E-01 Ac228 
946.43        7.  91.39   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  9.978E-02 Pa234 
969.14       57.  17.13   0.83  1.675E-02   968.96  15.900  6.856E-01 Ac228 

1120.43       54.  16.49   0.43  1.507E-02  1120.29  14.910  7.824E-01 Bi214 
1173.14        1. 867.53   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.91      526.   4.37   2.21  1.229E-02  1460.82  10.550  1.308E+01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.33    74.78       132.        61. 2.215E+03   61.46   0.701  -        
308.40    77.05        98.        80. 2.737E+03   42.20   0.963  -        
358.78    89.65        57.        23. 6.224E+02  100.38   0.567  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.60       116.         2.     0.001  1784.37   0.796s
Th-234    369.53    92.34       101.        27.     0.010   110.36   0.831s
U-235     373.56    93.35       130.        10.     0.004   322.51   0.832D
Ac-228    373.56    93.35       130.        10.     0.004   322.51   0.832D
Eu-152    487.35   121.82        92.        21.     0.008   139.20   0.862s
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:20:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    487.29   121.81        72.        20.     0.007   129.92   0.864s
U-235     573.16   143.29        89.        20.     0.007   143.88   0.886s
U-235     649.85   162.48        95.         3.     0.001   965.47   0.906s
U-235     743.79   185.98        92.        35.     0.013    83.79   0.929s
Ra-226    743.64   185.94        76.        35.     0.013    83.19   0.590s
U-235     820.26   205.11        87.       -13.    -0.005   206.10   0.950s
Pb-212    954.28   238.64        94.       222.     0.082    19.35   0.863 
Pb-214    968.14   242.11       126.        28.     0.010   118.69   0.987 
Tl-208   1108.29   277.17        64.         2.     0.001   853.85   1.023 
Pb-214   1180.12   295.14        59.       104.     0.038    31.00   1.059 
Pb-212   1201.64   300.52        55.        14.     0.005   148.31   1.046s
Ac-228   1353.17   338.42        50.        48.     0.018    50.64   1.084s
Eu-152   1377.09   344.41        46.         3.     0.001   667.06   1.089s
Pb-214   1407.24   351.95        67.       167.     0.062    22.83   0.849 
Pa-234   2277.15   569.52        28.         3.     0.001   458.82   1.302s
Tl-208   2331.61   583.14        17.        80.     0.030    26.33   1.042 
Bi-214   2436.48   609.37        33.       123.     0.046    22.10   1.379 
Cs-137   2639.69   660.18        29.        -2.    -0.001   830.69   1.383s
Eu-154   2895.52   724.15        53.        -8.    -0.003   277.65   1.436s
Bi-212   2906.95   727.01        15.        45.     0.017    40.22   0.711s
Eu-152   3110.52   777.91        25.        -3.    -0.001   446.93   1.483s
Bi-212   3140.82   785.49        28.         3.     0.001   399.65   1.488s
Tl-208   3442.99   861.04         5.        28.     0.010    49.98   1.217 
Eu-154   3491.61   873.19        23.        -1.     0.000  1726.87   1.560s
Pa-234   3520.03   880.30        18.         5.     0.002   253.92   1.565s
Ac-228   3644.58   911.44        14.        65.     0.024    29.61   1.590s
Pa-234   3784.57   946.43        18.         7.     0.003   182.79   1.617s
Eu-152   3864.16   966.33        52.       -13.    -0.005   163.91   1.630s
Ac-228   3875.40   969.14        10.        57.     0.021    34.27   0.832s
Eu-154   3980.92   995.52        24.        -4.    -0.002   323.84   1.655s
Bi-214   4480.66  1120.43         8.        54.     0.020    32.98   0.435s
Co-60    4691.54  1173.14        27.         1.     0.000  1735.06   1.783s
Co-60    5330.10  1332.72        14.        -1.    -0.001   790.99   1.889s
K-40     5843.15  1460.91        20.       526.     0.195     8.74   2.210 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3567E-01                                      5.12E+12             
911.20 4.568E-01 ?(  6.078E-02 1.48E+01 2.62E+01 G  
968.96 6.856E-01 +   9.102E-02 1.71E+01 1.59E+01 G  
338.32 3.870E-01 ?(  1.326E-01 2.53E+01 1.14E+01 G  

Energy duplication    
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 2.041E-01 &   5.319E-01 1.61E+02 4.10E+00 XA 

Am-241   I   1.0757E-02                                      1.58E+05             
59.54 1.076E-02 ?(  1.575E-01 8.92E+02 3.59E+01 G  

Bi-212   N   1.0608E+00                                      5.12E+12             
727.33 1.061E+00 *(P 2.144E-01 2.01E+01 6.65E+00 G  
785.37 4.840E-01 - P 1.841E+00 2.00E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.899E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.7691E-01                                      5.84E+05             
609.31 3.769E-01  (P 4.063E-02 1.11E+01 4.55E+01 G  

1120.29 7.824E-01 +   9.160E-02 1.65E+01 1.49E+01 G  
1764.49-7.791E-02 % P 9.222E-02 1.00E+03 1.53E+01 G  

Co-60    T  -7.5928E-04                                      1.93E+03             
1332.49-3.445E-03 ?(  2.193E-02 3.95E+02 1.00E+02 G  
1173.23 1.930E-03 ?(  2.737E-02 8.68E+02 9.98E+01 G  

Cs-137   I  -3.2534E-03                                      1.10E+04             
661.66-3.253E-03 ?(  2.192E-02 4.15E+02 8.50E+01 G  

Eu-152   I   3.0084E-02                                      4.94E+03             
344.28 1.034E-02 ?(  5.593E-02 3.34E+02 2.66E+01 G  
121.78 4.856E-02  (  5.282E-02 6.96E+01 2.84E+01 G  
778.90-4.146E-02 &   1.479E-01 2.23E+02 1.30E+01 G  
964.08-1.751E-01 &   2.226E-01 8.20E+01 1.45E+01 G  

1112.08-7.008E-04 %   1.674E-01 1.45E+04 1.34E+01 G  
1408.01 2.235E-03 %   1.178E-01 3.21E+03 2.09E+01 G  

Eu-154   I   2.2382E-02                                      3.14E+03             
873.18-1.164E-02 ?(  1.642E-01 8.63E+02 1.22E+01 G  
123.07 3.263E-02 ?(  3.275E-02 6.50E+01 4.04E+01 G  

1274.43-1.705E-03 &   7.232E-02 2.58E+03 3.49E+01 G  
723.30-6.051E-02 +   1.336E-01 1.39E+02 2.00E+01 G  

1004.72 6.156E-04 %   1.300E-01 1.28E+04 1.79E+01 G  
996.25-8.383E-02 +   2.138E-01 1.62E+02 1.05E+01 G  

K-40     N   1.3084E+01                                      4.57E+11             
1460.82 1.308E+01  (P 2.603E-01 4.37E+00 1.06E+01 G  

Pa-234   N   5.4079E-02                                      1.63E+12             
131.30 4.420E-03 %(  9.337E-02 1.29E+03 1.82E+01 G  
569.50 4.751E-02 ?(  1.744E-01 2.29E+02 9.30E+00 G  
946.00 9.978E-02 &(  1.370E-01 9.14E+01 1.35E+01 G  
880.52 8.722E-02 ?(  1.710E-01 1.27E+02 1.05E+01 G  
883.24-2.584E-03 %   1.793E-01 4.22E+03 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:20:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.7620E-01                                      5.12E+12             
238.63 3.772E-01  (P 3.852E-02 9.67E+00 4.36E+01 G  
300.09 3.628E-01 &(P 4.638E-01 7.42E+01 3.18E+00 G  

Pb-214   N   4.5483E-01                                      5.84E+05             
351.93 4.442E-01  (P 5.071E-02 1.14E+01 3.56E+01 G  
295.22 4.753E-01  (P 8.196E-02 1.55E+01 1.84E+01 G  
242.00 2.900E-01 -   2.689E-01 5.93E+01 7.27E+00 G  

Ra-226   N   6.6225E-01                                      5.84E+05             
186.21 6.623E-01  (  3.790E-01 4.16E+01 3.56E+00 G  

Th-234   N   3.1129E-01                                      1.63E+12             
63.30 6.603E-02 %(  1.179E+00 1.09E+03 3.75E+00 G  
92.59 5.231E-01 @(  4.462E-01 5.52E+01 4.34E+00 G  

Tl-208   N   1.2720E-01                                      5.12E+12             
583.19 1.272E-01  (P 1.512E-02 1.32E+01 8.50E+01 G  
277.37 2.681E-02 - P 2.289E-01 4.27E+02 6.60E+00 G  
860.53 3.940E-01 +   7.729E-02 2.50E+01 1.24E+01 G  

U-235    N   1.1477E-01                                      2.57E+11             
143.77 1.148E-01 ?(  1.292E-01 7.19E+01 1.09E+01 G  
205.32-1.823E-01 -   2.983E-01 1.03E+02 5.02E+00 G  
163.36 3.658E-02 -   2.888E-01 4.83E+02 5.08E+00 G  
185.72 4.122E-02 -   2.606E-02 4.19E+01 5.70E+01 G  

Energy duplication    
93.35 1.453E-01 &   3.786E-01 1.61E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_010.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.60       116.         2.     0.001  1784.37   1.076E-02   
Th-234      92.34       101.        27.     0.010   110.36   5.231E-01   
U-235       93.35       130.        10.     0.004   322.51   1.453E-01   
Eu-152     121.82        92.        21.     0.008   139.20   4.856E-02   
Eu-154     121.81        72.        20.     0.007   129.92   3.263E-02   
U-235      143.29        89.        20.     0.007   143.88   1.148E-01   
U-235      162.48        95.         3.     0.001   965.47   3.658E-02   
U-235      185.98        92.        35.     0.013    83.79   4.122E-02   
U-235      205.11        87.       -13.    -0.005   206.10  -1.823E-01   
Eu-152     344.41        46.         3.     0.001   667.06   1.034E-02   
Pa-234     569.52        28.         3.     0.001   458.82   4.751E-02   
Cs-137     660.18        29.        -2.    -0.001   830.69  -3.253E-03   
Eu-154     724.15        53.        -8.    -0.003   277.65  -6.051E-02   
Eu-152     777.91        25.        -3.    -0.001   446.93  -4.146E-02   
Eu-154     873.19        23.        -1.     0.000  1726.87  -1.164E-02   
Pa-234     880.30        18.         5.     0.002   253.92   8.722E-02   
Pa-234     946.43        18.         7.     0.003   182.79   9.978E-02   
Eu-152     966.33        52.       -13.    -0.005   163.91  -1.751E-01   
Eu-154     995.52        24.        -4.    -0.002   323.84  -8.383E-02   
Co-60     1173.14        27.         1.     0.000  1735.06   1.930E-03   
Co-60     1332.72        14.        -1.    -0.001   790.99  -3.445E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3567E-01    4.3567E-01   1.2778E-01    1.3161E-01  6.078E-02
Am-241 #A    1.0755E-02    1.0757E-02   1.9194E-01    1.9194E-01  1.575E-01
Bi-212 #     1.0608E+00    1.0608E+00   4.5183E-01    4.5508E-01  2.144E-01
Bi-214       3.7690E-01    3.7691E-01   8.8297E-02    8.9908E-02  4.063E-02
Co-60  #A   -7.4811E-04   -7.5928E-04   6.0058E-03    6.0059E-03  2.193E-02
Cs-137 #A   -3.2449E-03   -3.2534E-03   2.7026E-02    2.7026E-02  2.192E-02
Eu-152 #A    2.9910E-02    3.0084E-02   4.1876E-02    4.1901E-02  5.593E-02
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Eu-154 #A    2.2180E-02    2.2382E-02   2.9078E-02    2.9102E-02  1.642E-01
K-40         1.3084E+01    1.3084E+01   1.1760E+00    1.3468E+00  2.603E-01
Pa-234 #A    5.4079E-02    5.4079E-02   9.8849E-02    9.9759E-02  9.337E-02
Pb-212       3.7620E-01    3.7620E-01   7.4223E-02    7.9056E-02  3.852E-02
Pb-214       4.5480E-01    4.5483E-01   9.0088E-02    9.2565E-02  5.071E-02
Ra-226       6.6222E-01    6.6225E-01   5.5096E-01    5.5226E-01  3.790E-01
Th-234 #A    3.1129E-01    3.1129E-01   3.4352E-01    3.4478E-01  1.179E+00
Tl-208       1.2720E-01    1.2720E-01   3.5226E-02    3.6154E-02  1.512E-02
U-235  #A    1.1477E-01    1.1477E-01   1.6514E-01    1.6528E-01  1.292E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.658E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.6577505E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-06                Received:        03/19/13                      
Lab ID:          244159-004                    Prepared:        03/27/13 09:42                
Matrix:          Soil                          Analyzed:        04/29/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001356 U       0.1471         0.1211            0.9     
Bismuth-212                          0.2915           0.5015         0.2883                    
Bismuth-214                          0.3740           0.07887        0.03175                   
Cesium-137                           0.02070          0.02589        0.01890           0.07    
Cobalt-60                            0.005222 U       0.01526        0.02156           0.03    
Europium-152                         0.02461 U        0.06629        0.05330           0.1     
Europium-154                         0.01054 U        0.03415        0.1647            0.2     
Lead-212                             0.3500           0.06850        0.03648                   
Lead-214                             0.3940           0.08828        0.04152                   
Potassium-40                        10.95             1.098          0.2955                    
Protactinium-234                    -0.08704 U        0.1307         0.1036                    
Radium-226 (By Bismuth-214)          0.3740           0.07887        0.03175           0.2     
Thallium-208                         0.1293           0.03997        0.01871                   
Thorium-232 (By Actinium-228)        0.4133           0.1293         0.06814           0.9     
Thorium-234                          1.008            0.6169         0.9055                    
Uranium-235                          0.08064 U        0.05964        0.1287            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244159-004                   Client ID : 12-PE-E0801-06        

Seqnum : 1513171789012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_012                                Batch         : 196641                       Time      : 29-APR-2013 15:20     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.58 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.001356         0.1211      0.9      .14713           .14713           0.018        u        

Bismuth-212                         0.2915            0.2883               .50149           .50171           0.058        u        

Bismuth-214                         0.3740            0.03175              .078873          .080685          0.0017       u        

Cesium-137                          0.02070           0.01890     0.07     .025893          .02591           -0.0026      u        

Cobalt-60                           0.005222          0.02156     0.03     .015264          .015265          -0.00079     u        

Europium-152                        0.02461           0.05330     0.1      .066292          .066307          0.0099       u        

Europium-154                        0.01054           0.1647      0.2      .034148          .034153          0.020        u        

Lead-212                            0.3500            0.03648              .068495          .074358          0.0087       u        

Lead-214                            0.3940            0.04152              .088282          .090965          0.0083       u        

Potassium-40                        10.95             0.2955               1.0979           1.2281           -0.32        u        

Protactinium-234                    -0.08704          0.1036               .13071           .13249           0.0093       u        

Radium-226 (By Bismuth-214)         0.3740            0.03175     0.2      .078873          .080685          0.0017       u        

Thallium-208                        0.1293            0.01871              .039974          .040835          0.015        u        

Thorium-232 (By Actinium-228)       0.4133            0.06814     0.9      .12931           .13274           0.028        u        

Thorium-234                         1.008             0.9055               .61694           .62427           0.052        u        

Uranium-235                         0.08064           0.1287      0.18     .059637          .059862          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513171789012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-06          
Sample Description: 244159-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:31           Live Time: 2700   sec

Acquisition Time: 4/29/2013 15:20:42        Real Time: 2702   sec
Analysis Time: 4/29/2013 16:05           Dead Time: 0.09   %

Analysis Quantity: 3.066E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.133E-01      1.293E-01      1.327E-01      6.814E-02
Am-241    #AB   -1.356E-03      1.471E-01      1.471E-01      1.211E-01
Bi-212    #      2.915E-01      5.015E-01      5.017E-01      2.883E-01
Bi-214           3.740E-01      7.887E-02      8.069E-02      3.175E-02
Co-60     #AB    5.222E-03      1.526E-02      1.527E-02      2.156E-02
Cs-137    #      2.070E-02      2.589E-02      2.591E-02      1.890E-02
Eu-152    #AB    2.461E-02      6.629E-02      6.631E-02      5.330E-02
Eu-154    #AB    1.054E-02      3.415E-02      3.415E-02      1.647E-01
K-40      #      1.095E+01      1.098E+00      1.228E+00      2.955E-01
Pa-234    #AB   -8.704E-02      1.307E-01      1.325E-01      1.036E-01
Pb-212           3.500E-01      6.849E-02      7.436E-02      3.648E-02
Pb-214           3.940E-01      8.828E-02      9.097E-02      4.152E-02
Ra-226    #      7.535E-01      5.781E-01      5.803E-01      4.333E-01
Th-234           1.008E+00      6.169E-01      6.243E-01      9.055E-01
Tl-208           1.293E-01      3.997E-02      4.084E-02      1.871E-02
U-235     #AB    8.064E-02      5.964E-02      5.986E-02      1.287E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.480E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 16:05:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_012.An1               

Sample description                                             
244159-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_012.An1

Acquisition information
Start time:                 4/29/2013 15:20:42
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0658E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0658E+02) = 

8.8157E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1516

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.16       26.  48.99   0.82  1.866E-02    63.30   3.750  1.223E+00 Th234 
74.85       64.  24.05   0.83  2.837E-02
77.22       89.  16.47   0.84  3.014E-02
92.55       36.  41.50   0.85  3.990E-02    92.59   4.343  6.798E-01 Th234 

93.35   4.100  7.134E-01 Ac228 
93.35   5.760  5.078E-01 U235  
93.35   4.100  7.134E-01 Ac228 
93.35   5.760  5.078E-01 U235  

92.55       36.  41.50   0.85  3.990E-02    92.59   4.343  6.798E-01 Th234 
93.35   4.100  7.134E-01 Ac228 
93.35   5.760  5.078E-01 U235  

92.73       43.  36.71   0.79  3.953E-02    92.59   4.343  8.216E-01 Th234 
93.35   4.100  8.622E-01 Ac228 
93.35   5.760  6.138E-01 U235  

143.63        6. 220.66   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.602E-02 U235  

164.26       24.  52.30   0.93  4.973E-02   163.36   5.080  3.068E-01 U235  
163.36   5.080  3.068E-01 U235  

185.99       41.  36.98   0.96  4.819E-02   185.72  57.000  4.870E-02 U235  
186.21   3.555  7.816E-01 Ra226 
185.72  57.000  4.870E-02 U235  

186.00       40.  38.36   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.535E-01 Ra226 

203.67       22.  41.99   0.98  4.641E-02   205.32   5.020  3.116E-01 U235  
205.32   5.020  3.116E-01 U235  

238.56      207.   9.51   0.97  4.318E-02   238.63  43.600  3.495E-01 Pb212 
241.64       35.  40.35   1.19  4.285E-02   242.00   7.268  3.715E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.23       13.  93.30   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.29       96.  19.37   0.69  3.813E-02   295.22  18.414  4.235E-01 Pb214 
299.76       13.  71.14   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.11       49.  26.73   1.11  3.494E-02   338.32  11.400  4.001E-01 Ac228 

338.32  11.400  4.001E-01 Ac228 
344.33        7. 134.68   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.67      148.  10.75   0.99  3.405E-02   351.93  35.600  3.834E-01 Pb214 
583.24       78.  15.46   1.16  2.416E-02   583.19  85.000  1.248E-01 Tl208 
609.25      130.   9.91   1.21  2.345E-02   609.31  45.490  3.740E-01 Bi214 
661.78       12.  62.56   1.40  2.217E-02   661.66  84.990  2.070E-02 Cs137 
722.63        2. 389.22   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.432E-02 Eu154 
727.10        9.  86.01   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.42        5. 152.57   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.34       10.  67.14   1.54  1.851E-02   860.53  12.400  1.428E-01 Tl208 
883.25        2. 258.72   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.35       60.  16.27   1.58  1.779E-02   911.20  26.200  4.191E-01 Ac228 

911.20  26.200  4.191E-01 Ac228 
964.56        2. 378.09   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.20       18.  42.64   1.61  1.704E-02   968.96  15.900  2.204E-01 Ac228 

968.96  15.900  2.204E-01 Ac228 
1110.82        1. 856.66   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.54        2. 176.29   1.70  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1172.73        5. 146.16   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.24        4. 162.05   1.77  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.500E-02 Eu154 
1408.04        3. 234.15   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.67      463.   4.80   2.01  1.254E-02  1460.82  10.550  1.095E+01 K40   
1763.99       15.  28.26   1.92  1.069E-02  1764.49  15.310  2.989E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.82       100.        47. 1.671E+03   68.88   0.738  -        
308.10    77.19        68.        83. 2.747E+03   36.31   0.477  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.02    63.16        69.        26.     0.010    97.99   0.820s
Th-234    370.20    92.73        87.        43.     0.016    73.42   0.786 
Ac-228    372.69    93.35        92.        36.     0.013    83.00   0.854D
U-235     372.69    93.35        92.        36.     0.013    83.00   0.854D
Eu-152    496.81   124.41        73.        -2.    -0.001  1272.45   0.886s
Pa-234    522.45   130.83       151.       -24.    -0.009   150.17   0.896s
U-235     573.63   143.63        86.         6.     0.002   441.33   0.910s
U-235     656.09   164.26        65.        24.     0.009   104.59   0.931 
U-235     742.91   185.99        94.        41.     0.015    73.95   0.955 
Ra-226    742.99   186.00        95.        40.     0.015    76.71   0.956 
U-235     813.58   203.67        32.        22.     0.008    83.97   0.976s
Pb-212    953.04   238.56        82.       201.     0.075    19.02   0.965 
Pb-214    965.35   241.64        84.        35.     0.013    80.71   1.191 
Tl-208   1107.65   277.23        66.        13.     0.005   186.61   1.051 
Pb-214   1179.84   295.29        81.        91.     0.034    38.74   0.689s
Pb-212   1197.68   299.76        47.        13.     0.005   142.28   1.074s
Ac-228   1351.01   338.11        61.        49.     0.018    53.45   1.112s
Eu-152   1375.88   344.33        41.         7.     0.003   269.36   1.117s
Pb-214   1405.23   351.67        44.       142.     0.053    21.51   0.986 
Tl-208   2331.24   583.24        26.        78.     0.029    30.93   1.156 
Bi-214   2435.30   609.25        20.       122.     0.045    19.82   1.209 
Cs-137   2645.43   661.78        22.        12.     0.004   125.11   1.398s
Eu-154   2888.83   722.63        24.         2.     0.001   778.44   1.446s
Bi-212   2906.71   727.10        27.         9.     0.003   172.03   1.449s
Bi-212   3140.04   785.42        25.         5.     0.002   305.15   1.491s
Tl-208   3439.85   860.34        18.        10.     0.004   134.27   1.544s
Eu-154   3489.55   872.76        23.        -3.    -0.001   552.45   1.552s
Pa-234   3531.50   883.25        16.         2.     0.001   517.44   1.559s
Ac-228   3643.96   911.35        17.        60.     0.022    32.53   1.577 
Pa-234   3777.64   944.75        23.        -5.    -0.002   261.59   1.599s
Eu-152   3856.93   964.56        26.         2.     0.001   756.18   1.611s
Ac-228   3875.49   969.20        21.        18.     0.007    85.28   1.614s
Eu-154   4012.04  1003.32        29.        -3.    -0.001   451.19   1.635s
Eu-152   4442.36  1110.82        21.         1.     0.000  1713.33   1.695s
Bi-214   4481.27  1120.54        28.         2.     0.001   352.58   1.700s
Co-60    4690.25  1172.73        21.         5.     0.002   292.31   1.727s
Eu-154   5096.69  1274.24        16.         4.     0.001   324.10   1.774s
Eu-152   5632.56  1408.04        17.         3.     0.001   468.31   1.827s
K-40     5843.38  1460.67        26.       444.     0.164     9.61   2.009s
Bi-214   7058.76  1763.99        10.        15.     0.006    56.53   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1330E-01                                      5.12E+12             
911.20 4.191E-01 ?(  6.814E-02 1.63E+01 2.62E+01 G  
968.96 2.204E-01 -   1.295E-01 4.26E+01 1.59E+01 G  
338.32 4.001E-01  (  1.488E-01 2.67E+01 1.14E+01 G  

Energy duplication    
93.35 7.134E-01 &   4.464E-01 4.15E+01 4.10E+00 XA 

Am-241   I  -1.3558E-03                                      1.58E+05             
59.54-1.356E-03 %(  1.211E-01 5.43E+03 3.59E+01 G  

Bi-212   N   2.9152E-01                                      5.12E+12             
727.33 2.200E-01 ?(  2.883E-01 8.60E+01 6.65E+00 G  
785.37 7.197E-01 ?(  1.727E+00 1.53E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.602E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.7396E-01                                      5.84E+05             
609.31 3.740E-01  (P 3.175E-02 9.91E+00 4.55E+01 G  

1120.29 3.231E-02 & P 1.763E-01 1.76E+02 1.49E+01 G  
1764.49 2.989E-01 - P 1.483E-01 2.83E+01 1.53E+01 G  

Co-60    T   5.2217E-03                                      1.93E+03             
1332.49-7.544E-05 %(  2.156E-02 1.74E+04 1.00E+02 G  
1173.23 1.053E-02 ?(  2.405E-02 1.46E+02 9.98E+01 G  

Cs-137   I   2.0696E-02                                      1.10E+04             
661.66 2.070E-02 ?(  1.890E-02 6.26E+01 8.50E+01 G  

Eu-152   I   2.4610E-02                                      4.94E+03             
344.28 2.503E-02  (  5.330E-02 1.35E+02 2.66E+01 G  
121.78-4.572E-03 -   4.761E-02 6.36E+02 2.84E+01 G  
778.90-8.187E-03 %   1.577E-01 1.18E+03 1.30E+01 G  
964.08 2.551E-02 ?(  1.560E-01 3.78E+02 1.45E+01 G  

1112.08 1.199E-02 ?(  1.677E-01 8.57E+02 1.34E+01 G  
1408.01 3.157E-02 ?(  1.174E-01 2.34E+02 2.09E+01 G  

Eu-154   I   1.0536E-02                                      3.14E+03             
873.18-3.717E-02 ?(  1.647E-01 2.76E+02 1.22E+01 G  
123.07 9.612E-04 %   4.102E-02 2.59E+03 4.04E+01 G  

1274.43 2.500E-02 ?(  6.321E-02 1.62E+02 3.49E+01 G  
723.30 1.432E-02 ?(  9.011E-02 3.89E+02 2.00E+01 G  

1004.72-3.881E-02 +   1.401E-01 2.26E+02 1.79E+01 G  
996.25-3.964E-03 &   2.212E-01 3.39E+03 1.05E+01 G  

99 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 16:05:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_012.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0950E+01                                      4.57E+11             
1460.82 1.095E+01  (P 2.955E-01 4.80E+00 1.06E+01 G  

Pa-234   N  -8.7043E-02                                      1.63E+12             
131.30-8.704E-02 ?(  1.036E-01 7.51E+01 1.82E+01 G  
569.50 0.000E+00 +   2.510E-01 1.00E+03 9.30E+00 G  
946.00-7.596E-02 +   1.547E-01 1.31E+02 1.35E+01 G  
880.52-1.075E-02 %   1.774E-01 1.01E+03 1.05E+01 G  
883.24 4.209E-02 +   1.734E-01 2.59E+02 9.70E+00 G  

Pb-212   N   3.4995E-01                                      5.12E+12             
238.63 3.495E-01  (P 3.648E-02 9.51E+00 4.36E+01 G  
300.09 3.565E-01 ?(P 4.354E-01 7.11E+01 3.18E+00 G  

Pb-214   N   3.9402E-01                                      5.84E+05             
351.93 3.834E-01  (P 4.152E-02 1.08E+01 3.56E+01 G  
295.22 4.235E-01  (P 9.747E-02 1.94E+01 1.84E+01 G  
242.00 3.715E-01  (P 2.233E-01 4.04E+01 7.27E+00 G  

Ra-226   N   7.5353E-01                                      5.84E+05             
186.21 7.535E-01 ?(  4.333E-01 3.84E+01 3.56E+00 G  

Th-234   N   1.0077E+00                                      1.63E+12             
63.30 1.223E+00 ?(  9.055E-01 4.90E+01 3.75E+00 G  
92.59 8.216E-01  (  4.129E-01 3.67E+01 4.34E+00 G  

Tl-208   N   1.2925E-01                                      5.12E+12             
583.19 1.248E-01  (  1.871E-02 1.55E+01 8.50E+01 G  
277.37 1.612E-01  (  2.365E-01 9.33E+01 6.60E+00 G  
860.53 1.428E-01 ?(  1.394E-01 6.71E+01 1.24E+01 G  

U-235    N   8.0640E-02                                      2.57E+11             
143.77 3.602E-02 ?(  1.287E-01 2.21E+02 1.09E+01 G  
205.32 3.116E-01 ?(  1.860E-01 4.20E+01 5.02E+00 G  
163.36 3.068E-01 &(  2.432E-01 5.23E+01 5.08E+00 G  
185.72 4.870E-02  (  2.689E-02 3.70E+01 5.70E+01 G  

Energy duplication    
93.35 5.078E-01 &   3.178E-01 4.15E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Ac-228      93.35        92.        36.     0.013    83.00   7.134E-01   
U-235       93.35        92.        36.     0.013    83.00   5.078E-01   
Eu-152     124.41        73.        -2.    -0.001  1272.45  -4.572E-03   
Pa-234     130.83       151.       -24.    -0.009   150.17  -8.704E-02   
U-235      143.63        86.         6.     0.002   441.33   3.602E-02   
U-235      164.26        65.        24.     0.009   104.59   3.068E-01   
U-235      185.99        94.        41.     0.015    73.95   4.870E-02   
Ra-226     186.00        95.        40.     0.015    76.71   7.535E-01   
U-235      203.67        32.        22.     0.008    83.97   3.116E-01   
Ac-228     338.11        61.        49.     0.018    53.45   4.001E-01   
Eu-152     344.33        41.         7.     0.003   269.36   2.503E-02   
Eu-154     722.63        24.         2.     0.001   778.44   1.432E-02   
Bi-212     727.10        27.         9.     0.003   172.03   2.200E-01   
Bi-212     785.42        25.         5.     0.002   305.15   7.197E-01   
Eu-154     872.76        23.        -3.    -0.001   552.45  -3.717E-02   
Pa-234     883.25        16.         2.     0.001   517.44   4.209E-02   
Ac-228     911.35        17.        60.     0.022    32.53   4.191E-01   
Pa-234     944.75        23.        -5.    -0.002   261.59  -7.596E-02   
Eu-152     964.56        26.         2.     0.001   756.18   2.551E-02   
Ac-228     969.20        21.        18.     0.007    85.28   2.204E-01   
Eu-154    1003.32        29.        -3.    -0.001   451.19  -3.881E-02   
Eu-152    1110.82        21.         1.     0.000  1713.33   1.199E-02   
Co-60     1172.73        21.         5.     0.002   292.31   1.053E-02   
Eu-154    1274.24        16.         4.     0.001   324.10   2.500E-02   
Eu-152    1408.04        17.         3.     0.001   468.31   3.157E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.1330E-01    4.1330E-01   1.2931E-01    1.3274E-01  6.814E-02
Am-241 #A   -1.3556E-03   -1.3558E-03   1.4713E-01    1.4713E-01  1.211E-01
Bi-212 #C    2.9152E-01    2.9152E-01   5.0149E-01    5.0171E-01  2.883E-01
Bi-214       3.7394E-01    3.7396E-01   7.8873E-02    8.0685E-02  3.175E-02
Co-60  #A    5.1448E-03    5.2217E-03   1.5264E-02    1.5265E-02  2.156E-02
Cs-137 #     2.0643E-02    2.0696E-02   2.5893E-02    2.5910E-02  1.890E-02
Eu-152 #A    2.4468E-02    2.4610E-02   6.6292E-02    6.6307E-02  5.330E-02
Eu-154 #A    1.0441E-02    1.0536E-02   3.4148E-02    3.4153E-02  1.647E-01
K-40   #     1.0950E+01    1.0950E+01   1.0979E+00    1.2281E+00  2.955E-01
Pa-234 #A   -8.7043E-02   -8.7043E-02   1.3071E-01    1.3249E-01  1.036E-01
Pb-212       3.4995E-01    3.4995E-01   6.8495E-02    7.4358E-02  3.648E-02
Pb-214       3.9400E-01    3.9402E-01   8.8282E-02    9.0965E-02  4.152E-02
Ra-226 #     7.5349E-01    7.5353E-01   5.7806E-01    5.8031E-01  4.333E-01
Th-234       1.0077E+00    1.0077E+00   6.1694E-01    6.2427E-01  9.055E-01
Tl-208       1.2925E-01    1.2925E-01   3.9974E-02    4.0835E-02  1.871E-02
U-235  #A    8.0640E-02    8.0640E-02   5.9637E-02    5.9862E-02  1.287E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.323E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3225794E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-07                Received:        03/19/13                      
Lab ID:          244159-005                    Prepared:        03/27/13 09:47                
Matrix:          Soil                          Analyzed:        04/29/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:32                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                       -0.04682 U        0.1947         0.1579            0.9     
Bismuth-212                          0.8940           0.4221         0.2071                    
Bismuth-214                          0.4041           0.08454        0.03715                   
Cesium-137                           0.006469 U       0.02250        0.01773           0.07    
Cobalt-60                            0.0002606 U      0.0007031      0.02534           0.03    
Europium-152                         0.02493 U        0.02560        0.05648           0.1     
Europium-154                         0.03384 U        0.1688         0.1343            0.2     
Lead-212                             0.4349           0.07629        0.03848                   
Lead-214                             0.4770           0.09263        0.04145                   
Potassium-40                        12.38             1.137          0.2627                    
Protactinium-234                     0.02549 U        0.06667        0.08092                   
Radium-226 (By Bismuth-214)          0.4041           0.08454        0.03715           0.2     
Thallium-208                         0.1753           0.04142        0.01784                   
Thorium-232 (By Actinium-228)        0.5657           0.1537         0.06194           0.9     
Thorium-234                          0.5641 U         0.7061         1.153                     
Uranium-235                          0.04328 U        0.04450        0.1459            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244159-005                   Client ID : 12-PE-E0801-07        

Seqnum : 1533171791011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_011                                Batch         : 196641                       Time      : 29-APR-2013 16:20     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322.28 g                     Live Time : 2700 sec              

Dead Time : 0.35 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.04682          0.1579      0.9      .19465           .19468           0.018        u        

Bismuth-212                         0.8940            0.2071               .42214           .42462           0.058        u        

Bismuth-214                         0.4041            0.03715              .084539          .086468          0.0017       u        

Cesium-137                          0.006469          0.01773     0.07     .022504          .022506          -0.0026      u        

Cobalt-60                           0.0002606         0.02534     0.03     .00070309        .00070319        -0.00079     u        

Europium-152                        0.02493           0.05648     0.1      .025604          .025632          0.0099       u        

Europium-154                        0.03384           0.1343      0.2      .16884           .16885           0.020        u        

Lead-212                            0.4349            0.03848              .07629           .082525          0.0087       u        

Lead-214                            0.4770            0.04145              .092629          .095277          0.0083       u        

Potassium-40                        12.38             0.2627               1.1373           1.2958           -0.32        u        

Protactinium-234                    0.02549           0.08092              .066673          .066974          0.0093       u        

Radium-226 (By Bismuth-214)         0.4041            0.03715     0.2      .084539          .086468          0.0017       u        

Thallium-208                        0.1753            0.01784              .041415          .042907          0.015        u        

Thorium-232 (By Actinium-228)       0.5657            0.06194     0.9      .15368           .15904           0.028        u        

Thorium-234                         0.5641            1.153                .70608           .70809           0.052        u        

Uranium-235                         0.04328           0.1459      0.18     .044497          .044574          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533171791011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-07          
Sample Description: 244159-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:32           Live Time: 2700   sec

Acquisition Time: 4/29/2013 16:20:25        Real Time: 2709   sec
Analysis Time: 4/29/2013 17:05           Dead Time: 0.35   %

Analysis Quantity: 3.223E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.657E-01      1.537E-01      1.590E-01      6.194E-02
Am-241    #AB   -4.682E-02      1.947E-01      1.947E-01      1.579E-01
Bi-212           8.940E-01      4.221E-01      4.246E-01      2.071E-01
Bi-214           4.041E-01      8.454E-02      8.647E-02      3.715E-02
Co-60     #AB    2.606E-04      7.031E-04      7.032E-04      2.534E-02
Cs-137    #AB    6.469E-03      2.250E-02      2.251E-02      1.773E-02
Eu-152    #AB    2.493E-02      2.560E-02      2.563E-02      5.648E-02
Eu-154    #AB    3.384E-02      1.688E-01      1.688E-01      1.343E-01
K-40             1.238E+01      1.137E+00      1.296E+00      2.627E-01
Pa-234    #AB    2.549E-02      6.667E-02      6.697E-02      8.092E-02
Pb-212           4.349E-01      7.629E-02      8.252E-02      3.848E-02
Pb-214           4.770E-01      9.263E-02      9.528E-02      4.145E-02
Ra-226    #      5.493E-01      5.782E-01      5.791E-01      4.472E-01
Th-234    #AB    5.641E-01      7.061E-01      7.081E-01      1.153E+00
Tl-208           1.753E-01      4.142E-02      4.291E-02      1.784E-02
U-235     #AB    4.328E-02      4.450E-02      4.457E-02      1.459E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.658E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:05:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_011.An1               

Sample description                                             
244159-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 16:20:25
Live time:               2700
Real time:               2709
Dead time:                  0.35 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2228E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2228E+02) = 

8.3862E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:05:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1033

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.17       15. 101.26   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.79       65.  23.55   0.81  2.760E-02
77.07      109.  15.88   0.81  2.933E-02
93.05       24.  73.58   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.558E-01 Ac228 
93.35   5.760  3.245E-01 U235  
93.35   5.760  3.245E-01 U235  

93.15       28.  57.35   0.83  3.937E-02    92.59   4.343  5.173E-01 Th234 
93.35   4.100  5.426E-01 Ac228 
93.35   5.760  3.863E-01 U235  

93.15       28.  57.35   0.83  3.937E-02    92.59   4.343  5.173E-01 Th234 
93.35   4.100  5.426E-01 Ac228 
93.35   5.760  3.863E-01 U235  

121.16       26.  51.35   0.86  4.840E-02   121.78  28.410  5.986E-02 Eu152 
132.02       11. 130.76   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.88        8. 198.38   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.535E-02 U235  
163.87       10. 144.39   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.257E-01 U235  
185.79       42.  42.27   0.31  4.854E-02   185.72  57.000  4.658E-02 U235  

186.21   3.555  7.475E-01 Ra226 
185.72  57.000  4.658E-02 U235  

238.64      270.   8.63   1.03  4.348E-02   238.63  43.600  4.349E-01 Pb212 
241.83       57.  23.86   1.34  4.315E-02   242.00   7.268  5.656E-01 Pb214 
277.58       23.  47.08   0.54  3.983E-02   277.37   6.600  2.731E-01 Tl208 
295.16      110.  12.97   0.94  3.830E-02   295.22  18.414  4.695E-01 Pb214 
299.70        4. 181.82   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:05:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.08       74.  23.34   0.67  3.502E-02   338.32  11.400  5.799E-01 Ac228 
351.80      185.   9.80   1.23  3.408E-02   351.93  35.600  4.628E-01 Pb214 
583.32      119.  11.40   0.81  2.394E-02   583.19  85.000  1.753E-01 Tl208 
609.45      142.   9.94   1.29  2.322E-02   609.31  45.490  4.164E-01 Bi214 
661.60        4. 173.94   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.81       38.  22.06   1.22  2.051E-02   727.33   6.650  8.597E-01 Bi212 
785.35        8.  91.88   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.34        9. 103.84   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.27        2. 249.47   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  3.384E-02 Eu154 
879.71        1. 931.13   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.51       83.  13.90   1.42  1.750E-02   911.20  26.200  5.595E-01 Ac228 
946.23        1. 442.57   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.12       31.  31.02   1.63  1.675E-02   968.96  15.900  3.631E-01 Ac228 

1120.37       54.  16.17   0.57  1.507E-02  1120.29  14.910  7.491E-01 Bi214 
1173.00        4. 189.35   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.12        1. 962.46   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  5.485E-03 Eu154 
1460.87      517.   4.46   1.96  1.229E-02  1460.82  10.550  1.238E+01 K40   
1620.94        1. 281.75   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.23       19.  26.61   2.13  1.048E-02  1764.49  15.310  3.674E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.68    74.87       100.        49. 1.775E+03   64.41   0.828  -      s 
308.77    77.14       118.        90. 3.058E+03   42.41   0.921  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.13    59.97       126.        -8.    -0.003   415.71   0.796s
Th-234    252.94    63.17       113.        15.     0.006   202.52   0.800s
Th-234    372.34    93.05       140.        24.     0.009   147.17   0.831s
Ac-228    373.56    93.35       117.        28.     0.010   114.70   0.832D
U-235     373.56    93.35       117.        28.     0.010   114.70   0.832D

108 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:05:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    484.69   121.16        78.        26.     0.010   102.70   0.862s
Eu-154    494.35   123.57       126.        -7.    -0.002   484.27   0.864s
Pa-234    528.11   132.02       102.        11.     0.004   261.52   0.873s
U-235     575.52   143.88       123.         8.     0.003   396.75   0.886s
U-235     655.43   163.87       105.        10.     0.004   288.78   0.906s
U-235     743.33   185.87       117.        32.     0.012   102.80   0.929s
Ra-226    743.46   185.90       114.        30.     0.011   105.26   0.930s
Pb-212    954.28   238.64       102.       265.     0.098    17.26   1.029 
Pb-214    967.04   241.83        56.        57.     0.021    47.73   1.336s
Tl-208   1109.94   277.58        39.        23.     0.009    94.16   0.535s
Pb-214   1180.21   295.16        43.       107.     0.039    25.94   0.940 
Pb-212   1198.38   299.70        51.         4.     0.002   363.65   1.046s
Ac-228   1351.79   338.08        74.        74.     0.028    46.68   0.670s
Eu-152   1377.62   344.54        51.        -4.    -0.001   563.34   1.089s
Pb-214   1406.66   351.80        48.       181.     0.067    19.59   1.226 
Tl-208   2332.33   583.32        25.       115.     0.043    22.80   0.811s
Bi-214   2436.80   609.45        29.       142.     0.052    19.88   1.295 
Cs-137   2645.36   661.60        21.         4.     0.001   347.88   1.383s
Eu-154   2892.90   723.50        38.        -3.    -0.001   596.23   1.436s
Bi-212   2910.13   727.81        15.        38.     0.014    44.13   1.221s
Eu-152   3114.28   778.85        37.        -5.    -0.002   357.66   1.483s
Bi-212   3140.27   785.35        25.         8.     0.003   183.75   1.488 
Tl-208   3440.21   860.34        35.         9.     0.003   207.68   1.549s
Eu-154   3491.93   873.27        16.         2.     0.001   498.94   1.560s
Pa-234   3517.66   879.71        21.         1.     0.000  1862.26   1.565s
Pa-234   3530.67   882.96        30.        -3.    -0.001   541.31   1.568s
Ac-228   3644.87   911.51        15.        83.     0.031    27.81   1.421 
Pa-234   3783.76   946.23        18.         1.     0.001   885.14   1.617s
Eu-152   3844.20   961.34        25.        -2.    -0.001   898.67   1.630s
Ac-228   3875.32   969.12        31.        31.     0.012    62.05   1.634s
Eu-154   3987.88   997.25        28.        -4.    -0.002   368.17   1.655s
Eu-154   4018.20  1004.83        23.        -4.    -0.001   367.74   1.661s
Eu-152   4444.70  1111.44        35.        -3.    -0.001   573.27   1.740s
Bi-214   4480.41  1120.37         6.        54.     0.020    32.34   0.571s
Co-60    4690.99  1173.00        28.         4.     0.002   378.71   1.783s
Eu-154   5095.63  1274.12        32.         1.     0.000  1924.92   1.851s
Co-60    5330.58  1332.84        21.        -3.    -0.001   384.51   1.889s
K-40     5842.95  1460.87        22.       517.     0.191     8.92   1.958 
Bi-212   6483.69  1620.94         6.         1.     0.000   563.51   2.057s
Bi-214   7057.32  1764.23        11.        19.     0.007    53.21   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:05:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_011.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6570E-01                                      5.12E+12             
911.20 5.595E-01  (  6.194E-02 1.39E+01 2.62E+01 G  
968.96 3.631E-01 -   1.515E-01 3.10E+01 1.59E+01 G  
338.32 5.799E-01 @(  1.555E-01 2.33E+01 1.14E+01 G  

Energy duplication    
93.35 5.426E-01 &   4.843E-01 5.73E+01 4.10E+00 XA 

Am-241   I  -4.6824E-02                                      1.58E+05             
59.54-4.682E-02 &(  1.579E-01 2.08E+02 3.59E+01 G  

Bi-212   N   8.9402E-01                                      5.12E+12             
727.33 8.597E-01 @(P 2.071E-01 2.21E+01 6.65E+00 G  
785.37 1.100E+00  (P 1.679E+00 9.19E+01 1.11E+00 G  

1620.74 2.407E-01 -   1.063E+00 2.82E+02 1.51E+00 G  

Bi-214   N   4.0408E-01                                      5.84E+05             
609.31 4.164E-01  (P 3.715E-02 9.94E+00 4.55E+01 G  

1120.29 7.491E-01 +   7.756E-02 1.62E+01 1.49E+01 G  
1764.49 3.674E-01 ?(P 1.492E-01 2.66E+01 1.53E+01 G  

Co-60    T   2.6055E-04                                      1.93E+03             
1332.49-8.329E-03 ?(  2.534E-02 1.92E+02 1.00E+02 G  
1173.23 8.862E-03 ?(  2.669E-02 1.89E+02 9.98E+01 G  

Cs-137   I   6.4689E-03                                      1.10E+04             
661.66 6.469E-03 ?(  1.773E-02 1.74E+02 8.50E+01 G  

Eu-152   I   2.4930E-02                                      4.94E+03             
344.28-1.239E-02 ?(  5.648E-02 2.82E+02 2.66E+01 G  
121.78 5.986E-02 &(  4.685E-02 5.14E+01 2.84E+01 G  
778.90-6.109E-02 +   1.742E-01 1.79E+02 1.30E+01 G  
964.08-2.035E-02 +   1.483E-01 4.49E+02 1.45E+01 G  

1112.08-4.578E-02 +   2.117E-01 2.87E+02 1.34E+01 G  
1408.01 0.000E+00 -   7.433E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.3840E-02                                      3.14E+03             
873.18 3.384E-02 ?(  1.343E-01 2.49E+02 1.22E+01 G  
123.07-1.059E-02 +   4.170E-02 2.42E+02 4.04E+01 G  

1274.43 5.485E-03 -   8.641E-02 9.62E+02 3.49E+01 G  
723.30-2.266E-02 +   1.092E-01 2.98E+02 2.00E+01 G  

1004.72-4.172E-02 &   1.215E-01 1.84E+02 1.79E+01 G  
996.25-7.656E-02 +   2.239E-01 1.84E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2381E+01                                      4.57E+11             
1460.82 1.238E+01  (P 2.627E-01 4.46E+00 1.06E+01 G  

Pa-234   N   2.5494E-02                                      1.63E+12             
131.30 3.858E-02 ?(  8.092E-02 1.31E+02 1.82E+01 G  
569.50 1.613E-03 &   1.816E-01 6.84E+03 9.30E+00 G  
946.00 1.859E-02 ?(  1.330E-01 4.43E+02 1.35E+01 G  
880.52 1.169E-02 ?(  1.778E-01 9.31E+02 1.05E+01 G  
883.24-5.245E-02 +   2.284E-01 2.71E+02 9.70E+00 G  

Pb-212   N   4.3491E-01                                      5.12E+12             
238.63 4.349E-01  (P 3.848E-02 8.63E+00 4.36E+01 G  
300.09 1.090E-01 - P 4.278E-01 1.82E+02 3.18E+00 G  

Pb-214   N   4.7700E-01                                      5.84E+05             
351.93 4.628E-01  (P 4.145E-02 9.80E+00 3.56E+01 G  
295.22 4.695E-01  (P 6.762E-02 1.30E+01 1.84E+01 G  
242.00 5.656E-01  (  1.726E-01 2.39E+01 7.27E+00 G  

Ra-226   N   5.4930E-01                                      5.84E+05             
186.21 5.493E-01 ?(  4.472E-01 5.26E+01 3.56E+00 G  

Th-234   N   5.6409E-01                                      1.63E+12             
63.30 7.141E-01 ?(  1.153E+00 1.01E+02 3.75E+00 G  
92.59 4.346E-01  (  5.059E-01 7.36E+01 4.34E+00 G  

Tl-208   N   1.7527E-01                                      5.12E+12             
583.19 1.753E-01  (P 1.784E-02 1.14E+01 8.50E+01 G  
277.37 2.731E-01 + P 1.717E-01 4.71E+01 6.60E+00 G  
860.53 1.169E-01 &   1.888E-01 1.04E+02 1.24E+01 G  

U-235    N   4.3283E-02                                      2.57E+11             
143.77 4.535E-02 ?(  1.459E-01 1.98E+02 1.09E+01 G  
205.32 7.262E-03 &   2.884E-01 2.41E+03 5.02E+00 G  
163.36 1.257E-01 &(  2.920E-01 1.44E+02 5.08E+00 G  
185.72 3.554E-02 ?(  2.824E-02 5.14E+01 5.70E+01 G  

Energy duplication    
93.35 3.863E-01 &   3.447E-01 5.73E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.97       126.        -8.    -0.003   415.71  -4.682E-02   
Th-234      63.17       113.        15.     0.006   202.52   7.141E-01   
Th-234      93.05       140.        24.     0.009   147.17   4.346E-01   
U-235       93.35       117.        28.     0.010   114.70   3.863E-01   
Eu-152     121.16        78.        26.     0.010   102.70   5.986E-02   
Eu-154     123.57       126.        -7.    -0.002   484.27  -1.059E-02   
Pa-234     132.02       102.        11.     0.004   261.52   3.858E-02   
U-235      143.88       123.         8.     0.003   396.75   4.535E-02   
U-235      163.87       105.        10.     0.004   288.78   1.257E-01   
U-235      185.87       117.        32.     0.012   102.80   3.554E-02   
Eu-152     344.54        51.        -4.    -0.001   563.34  -1.239E-02   
Cs-137     661.60        21.         4.     0.001   347.88   6.469E-03   
Eu-154     723.50        38.        -3.    -0.001   596.23  -2.266E-02   
Eu-152     778.85        37.        -5.    -0.002   357.66  -6.109E-02   
Eu-154     873.27        16.         2.     0.001   498.94   3.384E-02   
Pa-234     879.71        21.         1.     0.000  1862.26   1.169E-02   
Pa-234     882.96        30.        -3.    -0.001   541.31  -5.245E-02   
Pa-234     946.23        18.         1.     0.001   885.14   1.859E-02   
Eu-152     961.34        25.        -2.    -0.001   898.67  -2.035E-02   
Eu-154     997.25        28.        -4.    -0.002   368.17  -7.656E-02   
Eu-154    1004.83        23.        -4.    -0.001   367.74  -4.172E-02   
Eu-152    1111.44        35.        -3.    -0.001   573.27  -4.578E-02   
Co-60     1173.00        28.         4.     0.002   378.71   8.862E-03   
Eu-154    1274.12        32.         1.     0.000  1924.92   5.485E-03   
Co-60     1332.84        21.        -3.    -0.001   384.51  -8.329E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.6570E-01    5.6570E-01   1.5368E-01    1.5904E-01  6.194E-02
Am-241 #A   -4.6816E-02   -4.6824E-02   1.9465E-01    1.9468E-01  1.579E-01
Bi-212       8.9402E-01    8.9402E-01   4.2214E-01    4.2462E-01  2.071E-01
Bi-214       4.0406E-01    4.0408E-01   8.4539E-02    8.6468E-02  3.715E-02
Co-60  #A    2.5671E-04    2.6055E-04   7.0309E-04    7.0319E-04  2.534E-02
Cs-137 #A    6.4521E-03    6.4689E-03   2.2504E-02    2.2506E-02  1.773E-02
Eu-152 #A    2.4786E-02    2.4930E-02   2.5604E-02    2.5632E-02  5.648E-02
Eu-154 #A    3.3534E-02    3.3840E-02   1.6884E-01    1.6885E-01  1.343E-01
K-40         1.2381E+01    1.2381E+01   1.1373E+00    1.2958E+00  2.627E-01
Pa-234 #A    2.5494E-02    2.5494E-02   6.6673E-02    6.6974E-02  8.092E-02
Pb-212       4.3491E-01    4.3491E-01   7.6290E-02    8.2525E-02  3.848E-02
Pb-214       4.7698E-01    4.7700E-01   9.2629E-02    9.5277E-02  4.145E-02
Ra-226 #     5.4928E-01    5.4930E-01   5.7820E-01    5.7905E-01  4.472E-01
Th-234 #A    5.6409E-01    5.6409E-01   7.0608E-01    7.0809E-01  1.153E+00
Tl-208       1.7527E-01    1.7527E-01   4.1415E-02    4.2907E-02  1.784E-02
U-235  #A    4.3283E-02    4.3283E-02   4.4497E-02    4.4574E-02  1.459E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.588E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.5881535E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-08                Received:        03/19/13                      
Lab ID:          244159-006                    Prepared:        03/27/13 09:54                
Matrix:          Soil                          Analyzed:        04/29/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1400           0.1532         0.1167            0.9     
Bismuth-212                          0.2659 U         0.4166         0.2677                    
Bismuth-214                          0.3348           0.09297        0.04357                   
Cesium-137                           0.003048 U       0.02311        0.01865           0.07    
Cobalt-60                            0.004742 U       0.02994        0.02400           0.03    
Europium-152                         0.04139 U        0.04716        0.05109           0.1     
Europium-154                         0.05161 U        0.1115         0.1648            0.2     
Lead-212                             0.3167           0.06904        0.03714                   
Lead-214                             0.4002           0.08506        0.03781                   
Potassium-40                        15.90             1.365          0.3512                    
Protactinium-234                     0.02064 U        0.1148         0.07964                   
Radium-226 (By Bismuth-214)          0.3348           0.09297        0.04357           0.2     
Thallium-208                         0.1300           0.03778        0.01648                   
Thorium-232 (By Actinium-228)        0.4029           0.1052         0.07374           0.9     
Thorium-234                          0.3734 U         0.5614         1.066                     
Uranium-235                          0.02699 U        0.03046        0.1391            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244159-006                   Client ID : 12-PE-E0801-08        

Seqnum : 1513171789013                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_013                                Batch         : 196641                       Time      : 29-APR-2013 16:19     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300.39 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1400            0.1167      0.9      .15324           .15358           0.018        u        

Bismuth-212                         0.2659            0.2677               .41658           .4168            0.058        u        

Bismuth-214                         0.3348            0.04357              .092966          .094204          0.0017       u        

Cesium-137                          0.003048          0.01865     0.07     .02311           .02311           -0.0026      u        

Cobalt-60                           0.004742          0.02400     0.03     .029942          .029943          -0.00079     u        

Europium-152                        0.04139           0.05109     0.1      .047157          .047217          0.0099       u        

Europium-154                        0.05161           0.1648      0.2      .11149           .11152           0.020        u        

Lead-212                            0.3167            0.03714              .069042          .073842          0.0087       u        

Lead-214                            0.4002            0.03781              .085062          .08793           0.0083       u        

Potassium-40                        15.90             0.3512               1.3653           1.5821           -0.32        u        

Protactinium-234                    0.02064           0.07964              .11481           .11493           0.0093       u        

Radium-226 (By Bismuth-214)         0.3348            0.04357     0.2      .092966          .094204          0.0017       u        

Thallium-208                        0.1300            0.01648              .037782          .038703          0.015        u        

Thorium-232 (By Actinium-228)       0.4029            0.07374     0.9      .10518           .10915           0.028        u        

Thorium-234                         0.3734            1.066                .56142           .56253           0.052        u        

Uranium-235                         0.02699           0.1391      0.18     .030456          .030505          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513171789013
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-08          
Sample Description: 244159-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_013
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:25           Live Time: 2700   sec

Acquisition Time: 4/29/2013 16:19:30        Real Time: 2702   sec
Analysis Time: 4/29/2013 17:04           Dead Time: 0.08   %

Analysis Quantity: 3.004E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.029E-01      1.052E-01      1.092E-01      7.374E-02
Am-241    #      1.400E-01      1.532E-01      1.536E-01      1.167E-01
Bi-212    #AB    2.659E-01      4.166E-01      4.168E-01      2.677E-01
Bi-214           3.348E-01      9.297E-02      9.420E-02      4.357E-02
Co-60     #AB    4.742E-03      2.994E-02      2.994E-02      2.400E-02
Cs-137    #AB    3.048E-03      2.311E-02      2.311E-02      1.865E-02
Eu-152    #AB    4.139E-02      4.716E-02      4.722E-02      5.109E-02
Eu-154    #AB    5.161E-02      1.115E-01      1.115E-01      1.648E-01
K-40             1.590E+01      1.365E+00      1.582E+00      3.512E-01
Pa-234    #AB    2.064E-02      1.148E-01      1.149E-01      7.964E-02
Pb-212           3.167E-01      6.904E-02      7.384E-02      3.714E-02
Pb-214           4.002E-01      8.506E-02      8.793E-02      3.781E-02
Ra-226    #      5.127E-01      5.087E-01      5.099E-01      3.853E-01
Th-234    #AB    3.734E-01      5.614E-01      5.625E-01      1.066E+00
Tl-208           1.300E-01      3.778E-02      3.870E-02      1.648E-02
U-235     #AB    2.699E-02      3.046E-02      3.051E-02      1.391E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.893E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_013.An1               

Sample description                                             
244159-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_013.An1

Acquisition information
Start time:                 4/29/2013 16:19:30
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0039E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0039E+02) = 

8.9973E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:25:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   10 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1582

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.30       23.  54.74   0.82  1.520E-02    59.54  35.920  1.400E-01 Am241 
63.31        8. 166.77   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.83       45.  30.50   0.83  2.843E-02
77.14       96.  16.92   0.84  3.015E-02
92.68       18.  75.18   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  3.707E-01 Ac228 
93.93       12. 125.25   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.675E-01 U235  
93.93       12. 125.25   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.675E-01 U235  
121.98       17.  74.79   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.74        2. 620.03   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
185.77       26.  49.60   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.127E-01 Ra226 
185.81       24.  56.43   0.96  4.819E-02   185.72  57.000  2.954E-02 U235  

186.21   3.555  4.740E-01 Ra226 
238.54      171.  10.28   1.01  4.319E-02   238.63  43.600  2.915E-01 Pb212 
241.70       40.  30.50   1.01  4.289E-02   242.00   7.268  3.990E-01 Pb214 
294.96       89.  18.22   0.97  3.815E-02   295.22  18.414  3.990E-01 Pb214 
299.95       16.  60.13   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.91       44.  25.37   1.11  3.494E-02   338.32  11.400  3.677E-01 Ac228 

338.32  11.400  3.677E-01 Ac228 
343.54        8. 116.34   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.75      147.  10.20   1.30  3.405E-02   351.93  35.600  3.883E-01 Pb214 
583.20       80.  14.53   1.10  2.416E-02   583.19  85.000  1.298E-01 Tl208 
609.16      115.  12.94   1.08  2.345E-02   609.31  45.490  3.348E-01 Bi214 
659.53        2. 379.12   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
721.86        6. 108.02   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.17        7. 100.58   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
861.12        9.  80.30   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.82        2. 282.31   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.54        2. 278.16   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.09       50.  18.87   1.58  1.779E-02   911.20  26.200  3.581E-01 Ac228 

911.20  26.200  3.581E-01 Ac228 
945.61        2. 391.81   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.02       41.  23.10   1.61  1.704E-02   968.96  15.900  5.021E-01 Ac228 

968.96  15.900  5.021E-01 Ac228 
996.01        4. 180.95   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.96       12.  53.73   1.70  1.535E-02  1120.29  14.910  1.788E-01 Bi214 
1332.46        2. 315.68   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.92        5. 100.39   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.58      651.   4.16   1.75  1.254E-02  1460.82  10.550  1.590E+01 K40   
1621.29        3. 120.11   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.56        8.  46.65   1.92  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.92    74.89        82.        32. 1.126E+03   87.50   0.615  -      s 
308.16    77.20       115.        88. 2.925E+03   43.25   0.815  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.61    59.30        67.        23.     0.008   109.48   0.816s
Th-234    252.62    63.31        92.         8.     0.003   333.54   0.820s
Th-234    370.02    92.68        84.        18.     0.007   150.37   0.853s
Ac-228    372.69    93.35        99.        12.     0.004   250.51   0.854D
U-235     372.69    93.35        99.        12.     0.004   250.51   0.854D
Eu-152    487.09   121.98        70.        17.     0.006   149.58   0.886 
Eu-154    495.31   124.04        85.       -10.    -0.004   280.38   0.887 
U-235     574.06   143.74        97.         2.     0.001  1240.06   0.910s
U-235     654.78   163.94       112.        -8.    -0.003   361.59   0.931s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.22   185.81        82.        24.     0.009   112.86   0.955s
Ra-226    742.05   185.77        72.        26.     0.010    99.21   0.956s
Pb-212    952.63   238.45        81.       179.     0.066    21.11   1.059s
Pb-214    965.26   241.61        61.        43.     0.016    60.87   0.726s
Tl-208   1113.87   278.79        56.        -3.    -0.001   650.83   1.051s
Pb-214   1178.50   294.96        58.        84.     0.031    36.45   0.971s
Pb-212   1198.48   299.95        49.        16.     0.006   120.25   1.074 
Ac-228   1350.22   337.91        40.        44.     0.016    50.74   1.112 
Eu-152   1372.73   343.54        36.         8.     0.003   232.67   1.117s
Pb-214   1405.56   351.75        35.       141.     0.052    20.40   1.303 
Pa-234   2267.56   567.32        23.        -6.    -0.002   250.33   1.323s
Tl-208   2331.08   583.20        19.        80.     0.030    29.06   1.098 
Bi-214   2434.91   609.16        36.       107.     0.040    25.88   1.075 
Cs-137   2636.42   659.53        20.         2.     0.001   758.25   1.398s
Eu-154   2885.75   721.86        18.         6.     0.002   216.04   1.446s
Bi-212   2906.99   727.17        23.         7.     0.003   201.17   1.449s
Tl-208   3442.94   861.12        22.         9.     0.003   160.59   1.544s
Eu-154   3493.77   873.82        22.         2.     0.001   564.62   1.552s
Pa-234   3528.67   882.54        22.         2.     0.001   556.32   1.559s
Ac-228   3642.91   911.09        20.        50.     0.019    37.73   1.577s
Pa-234   3781.06   945.61        20.         2.     0.001   783.62   1.599s
Ac-228   3874.76   969.02        24.        41.     0.015    46.20   1.614s
Eu-154   3982.80   996.01        23.         4.     0.001   361.90   1.630s
Eu-152   4429.63  1107.64        12.        -3.    -0.001   358.73   1.695s
Bi-214   4478.97  1119.96        24.        12.     0.005   107.46   1.700s
Co-60    4695.78  1174.11        30.        -5.    -0.002   311.71   1.727s
Co-60    5329.84  1332.46        17.         2.     0.001   631.37   1.798s
Eu-152   5632.08  1407.92         9.         5.     0.002   200.78   1.827s
K-40     5843.00  1460.58        36.       631.     0.234     8.33   1.746 
Bi-212   6486.86  1621.29         7.         3.     0.001   240.22   1.889s
Bi-214   7061.02  1764.56        16.         8.     0.003    93.30   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.0292E-01                                      5.12E+12             
911.20 3.581E-01  (  7.374E-02 1.89E+01 2.62E+01 G  
968.96 5.021E-01  (  1.405E-01 2.31E+01 1.59E+01 G  
338.32 3.677E-01  (  1.236E-01 2.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.353E-01 -   4.719E-01 1.25E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.3997E-01                                      1.58E+05             
59.54 1.400E-01 ?(  1.167E-01 5.47E+01 3.59E+01 G  

Bi-212   N   2.6591E-01                                      5.12E+12             
727.33 1.739E-01  (  2.677E-01 1.01E+02 6.65E+00 G  
785.37-9.543E-02 %   1.632E+00 1.05E+03 1.11E+00 G  

1620.74 6.710E-01 ?(  1.189E+00 1.20E+02 1.51E+00 G  

Bi-214   N   3.3481E-01                                      5.84E+05             
609.31 3.348E-01  (P 4.357E-02 1.29E+01 4.55E+01 G  

1120.29 1.788E-01 - P 1.672E-01 5.37E+01 1.49E+01 G  
1764.49 1.666E-01 - P 1.901E-01 4.66E+01 1.53E+01 G  

Co-60    T   4.7424E-03                                      1.93E+03             
1332.49 4.742E-03 ?(  2.400E-02 3.16E+02 1.00E+02 G  
1173.23-1.182E-02 +   2.912E-02 1.56E+02 9.98E+01 G  

Cs-137   I   3.0478E-03                                      1.10E+04             
661.66 3.048E-03 ?(  1.865E-02 3.79E+02 8.50E+01 G  

Eu-152   I   4.1391E-02                                      4.94E+03             
344.28 2.804E-02 &(  5.109E-02 1.16E+02 2.66E+01 G  
121.78 4.078E-02  (  4.750E-02 7.48E+01 2.84E+01 G  
778.90 1.459E-04 %   1.272E-01 5.29E+04 1.30E+01 G  
964.08 0.000E+00 -   3.728E-01 1.00E+03 1.45E+01 G  

1112.08-4.755E-02 +   1.329E-01 1.79E+02 1.34E+01 G  
1408.01 5.925E-02 &(  8.719E-02 1.00E+02 2.09E+01 G  

Eu-154   I   5.1605E-02                                      3.14E+03             
873.18 3.639E-02 &(  1.648E-01 2.82E+02 1.22E+01 G  
123.07-1.640E-02 &   3.686E-02 1.40E+02 4.04E+01 G  

1274.43-3.633E-04 %   8.016E-02 1.34E+04 3.49E+01 G  
723.30 4.875E-02 &(  8.039E-02 1.08E+02 2.00E+01 G  

1004.72 0.000E+00 &   4.839E-02 1.00E+03 1.79E+01 G  
996.25 7.470E-02 ?(  2.138E-01 1.81E+02 1.05E+01 G  

K-40     N   1.5902E+01                                      4.57E+11             
1460.82 1.590E+01  (P 3.512E-01 4.16E+00 1.06E+01 G  

Pa-234   N   2.0638E-02                                      1.63E+12             
131.30 4.525E-03 %(  7.964E-02 1.07E+03 1.82E+01 G  
569.50-8.453E-02 &   1.644E-01 1.25E+02 9.30E+00 G  
946.00 2.374E-02 ?(  1.502E-01 3.92E+02 1.35E+01 G  
880.52-5.059E-03 %   1.834E-01 2.21E+03 1.05E+01 G  
883.24 4.655E-02 ?(  2.077E-01 2.78E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.1667E-01                                      5.12E+12             
238.63 3.167E-01  (P 3.714E-02 1.06E+01 4.36E+01 G  
300.09 4.527E-01 + P 4.530E-01 6.01E+01 3.18E+00 G  

Pb-214   N   4.0017E-01                                      5.84E+05             
351.93 3.883E-01  (P 3.781E-02 1.02E+01 3.56E+01 G  
295.22 3.990E-01  (P 8.417E-02 1.82E+01 1.84E+01 G  
242.00 4.615E-01  (P 1.945E-01 3.04E+01 7.27E+00 G  

Ra-226   N   5.1273E-01                                      5.84E+05             
186.21 5.127E-01  (  3.853E-01 4.96E+01 3.56E+00 G  

Th-234   N   3.7337E-01                                      1.63E+12             
63.30 3.967E-01 ?(  1.066E+00 1.67E+02 3.75E+00 G  
92.59 3.532E-01 ?(  4.157E-01 7.52E+01 4.34E+00 G  

Tl-208   N   1.3002E-01                                      5.12E+12             
583.19 1.298E-01  (  1.648E-02 1.45E+01 8.50E+01 G  
277.37-4.220E-02 &   2.230E-01 3.25E+02 6.60E+00 G  
860.53 1.315E-01 ?(  1.584E-01 8.03E+01 1.24E+01 G  

U-235    N   2.6987E-02                                      2.57E+11             
143.77 1.370E-02 ?(  1.391E-01 6.20E+02 1.09E+01 G  
205.32 1.303E-02 %   3.206E-01 1.50E+03 5.02E+00 G  
163.36-1.112E-01 &   3.251E-01 1.81E+02 5.08E+00 G  
185.72 2.954E-02 *(  2.563E-02 5.64E+01 5.70E+01 G  

Energy duplication    
93.35 1.675E-01 ?   3.359E-01 1.25E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.30        67.        23.     0.008   109.48   1.400E-01   
Th-234      63.31        92.         8.     0.003   333.54   3.967E-01   
Th-234      92.68        84.        18.     0.007   150.37   3.532E-01   
Ac-228      93.35        99.        12.     0.004   250.51   2.353E-01   
U-235       93.35        99.        12.     0.004   250.51   1.675E-01   
Eu-152     121.98        70.        17.     0.006   149.58   4.078E-02   
Eu-154     124.04        85.       -10.    -0.004   280.38  -1.640E-02   
U-235      143.74        97.         2.     0.001  1240.06   1.370E-02   
U-235      163.94       112.        -8.    -0.003   361.59  -1.112E-01   
U-235      185.81        82.        24.     0.009   112.86   2.954E-02   
Ra-226     185.77        72.        26.     0.010    99.21   5.127E-01   
Ac-228     337.91        40.        44.     0.016    50.74   3.677E-01   
Eu-152     343.54        36.         8.     0.003   232.67   2.804E-02   
Pa-234     567.32        23.        -6.    -0.002   250.33  -8.453E-02   
Cs-137     659.53        20.         2.     0.001   758.25   3.048E-03   
Eu-154     721.86        18.         6.     0.002   216.04   4.875E-02   
Bi-212     727.17        23.         7.     0.003   201.17   1.739E-01   
Eu-154     873.82        22.         2.     0.001   564.62   3.639E-02   
Pa-234     882.54        22.         2.     0.001   556.32   4.655E-02   
Ac-228     911.09        20.        50.     0.019    37.73   3.581E-01   
Pa-234     945.61        20.         2.     0.001   783.62   2.374E-02   
Ac-228     969.02        24.        41.     0.015    46.20   5.021E-01   
Eu-154     996.01        23.         4.     0.001   361.90   7.470E-02   
Eu-152    1107.64        12.        -3.    -0.001   358.73  -4.755E-02   
Co-60     1174.11        30.        -5.    -0.002   311.71  -1.182E-02   
Co-60     1332.46        17.         2.     0.001   631.37   4.742E-03   
Eu-152    1407.92         9.         5.     0.002   200.78   5.925E-02   
Bi-212    1621.29         7.         3.     0.001   240.22   6.710E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.0292E-01    4.0292E-01   1.0518E-01    1.0915E-01  7.374E-02
Am-241 #     1.3995E-01    1.3997E-01   1.5324E-01    1.5358E-01  1.167E-01
Bi-212 #A    2.6591E-01    2.6591E-01   4.1658E-01    4.1680E-01  2.677E-01
Bi-214       3.3479E-01    3.3481E-01   9.2966E-02    9.4204E-02  4.357E-02
Co-60  #A    4.6725E-03    4.7424E-03   2.9942E-02    2.9943E-02  2.400E-02
Cs-137 #A    3.0399E-03    3.0478E-03   2.3110E-02    2.3110E-02  1.865E-02
Eu-152 #A    4.1152E-02    4.1391E-02   4.7157E-02    4.7217E-02  5.109E-02
Eu-154 #A    5.1138E-02    5.1605E-02   1.1149E-01    1.1152E-01  1.648E-01
K-40         1.5902E+01    1.5902E+01   1.3653E+00    1.5821E+00  3.512E-01
Pa-234 #A    2.0638E-02    2.0638E-02   1.1481E-01    1.1493E-01  7.964E-02
Pb-212       3.1667E-01    3.1667E-01   6.9042E-02    7.3842E-02  3.714E-02
Pb-214       4.0015E-01    4.0017E-01   8.5062E-02    8.7930E-02  3.781E-02
Ra-226 #     5.1271E-01    5.1273E-01   5.0867E-01    5.0986E-01  3.853E-01
Th-234 #A    3.7337E-01    3.7337E-01   5.6142E-01    5.6253E-01  1.066E+00
Tl-208       1.3002E-01    1.3002E-01   3.7782E-02    3.8703E-02  1.648E-02
U-235  #A    2.6987E-02    2.6987E-02   3.0456E-02    3.0505E-02  1.391E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.708E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.7083830E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-09                Received:        03/19/13                      
Lab ID:          244159-007                    Prepared:        03/27/13 09:55                
Matrix:          Soil                          Analyzed:        04/30/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   314.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03895 U        0.1688         0.1368            0.9     
Bismuth-212                          0.2897           0.4133         0.2651                    
Bismuth-214                          0.3369           0.08045        0.03565                   
Cesium-137                           0.007035 U       0.02241        0.01756           0.07    
Cobalt-60                            0.008589 U       0.01910        0.01950           0.03    
Europium-152                         0.02951 U        0.04899        0.04256           0.1     
Europium-154                         0.007410 U       0.04387        0.1588            0.2     
Lead-212                             0.3315           0.06021        0.03001                   
Lead-214                             0.3909           0.08260        0.03872                   
Potassium-40                        13.41             1.234          0.3340                    
Protactinium-234                     0.02926 U        0.09694        0.08509                   
Radium-226 (By Bismuth-214)          0.3369           0.08045        0.03565           0.2     
Thallium-208                         0.1222           0.04678        0.02181                   
Thorium-232 (By Actinium-228)        0.5211           0.1456         0.05519           0.9     
Thorium-234                          0.2312 U         0.3197         1.120                     
Uranium-235                          0.05747 U        0.03781        0.1224            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244159-007                   Client ID : 12-PE-E0801-09        

Seqnum : 1513173227010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130430_010                                Batch         : 196641                       Time      : 30-APR-2013 14:47     

Cal    : 30-APR-2013 07:18:43,09-JAN-2013 12:22:14     Caldate       : 30-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 314.12 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.03895          0.1368      0.9      .16884           .16886           0.018        u        

Bismuth-212                         0.2897            0.2651               .4133            .41356           0.058        u        

Bismuth-214                         0.3369            0.03565              .080454          .081899          0.0017       u        

Cesium-137                          0.007035          0.01756     0.07     .022412          .022414          -0.0026      u        

Cobalt-60                           0.008589          0.01950     0.03     .0191            .019104          -0.00079     u        

Europium-152                        0.02951           0.04256     0.1      .048991          .04902           0.0099       u        

Europium-154                        0.007410          0.1588      0.2      .043866          .043867          0.020        u        

Lead-212                            0.3315            0.03001              .06021           .066159          0.0087       u        

Lead-214                            0.3909            0.03872              .082602          .085419          0.0083       u        

Potassium-40                        13.41             0.3340               1.2341           1.4062           -0.32        u        

Protactinium-234                    0.02926           0.08509              .096941          .097214          0.0093       u        

Radium-226 (By Bismuth-214)         0.3369            0.03565     0.2      .080454          .081899          0.0017       u        

Thallium-208                        0.1222            0.02181              .046776          .047436          0.015        u        

Thorium-232 (By Actinium-228)       0.5211            0.05519     0.9      .14564           .15045           0.028        u        

Thorium-234                         0.2312            1.120                .31972           .32047           0.052        u        

Uranium-235                         0.05747           0.1224      0.18     .037812          .037992          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513173227010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-09          
Sample Description: 244159-007, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130430_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:36           Live Time: 2700   sec

Acquisition Time: 4/30/2013 14:47:28        Real Time: 2702   sec
Analysis Time: 4/30/2013 15:32           Dead Time: 0.08   %

Analysis Quantity: 3.141E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.211E-01      1.456E-01      1.505E-01      5.519E-02
Am-241    #AB   -3.895E-02      1.688E-01      1.689E-01      1.368E-01
Bi-212           2.897E-01      4.133E-01      4.136E-01      2.651E-01
Bi-214           3.369E-01      8.045E-02      8.190E-02      3.565E-02
Co-60     #AB    8.589E-03      1.910E-02      1.910E-02      1.950E-02
Cs-137    #AB    7.035E-03      2.241E-02      2.241E-02      1.756E-02
Eu-152    #AB    2.951E-02      4.899E-02      4.902E-02      4.256E-02
Eu-154    #AB    7.410E-03      4.387E-02      4.387E-02      1.588E-01
K-40             1.341E+01      1.234E+00      1.406E+00      3.340E-01
Pa-234    #AB    2.926E-02      9.694E-02      9.721E-02      8.509E-02
Pb-212           3.315E-01      6.021E-02      6.616E-02      3.001E-02
Pb-214           3.909E-01      8.260E-02      8.542E-02      3.872E-02
Ra-226    #      7.269E-01      5.012E-01      5.036E-01      3.657E-01
Th-234    #AB    2.312E-01      3.197E-01      3.205E-01      1.120E+00
Tl-208           1.222E-01      4.678E-02      4.744E-02      2.181E-02
U-235     #AB    5.747E-02      3.781E-02      3.799E-02      1.224E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.650E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:32:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

Sample description                                             
244159-007, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130430_010.An1

Acquisition information
Start time:                 4/30/2013 14:47:28
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:18:43
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.251E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1412E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1412E+02) = 

8.6040E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:32:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1580

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.47        9.  65.41   0.45  0.000E+00
77.11       66.  24.28   0.61  3.008E-02
89.32       20.  59.10   0.41  3.784E-02
92.51       23.  69.15   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.53       25.  63.84   0.88  3.990E-02    93.35   5.760  3.420E-01 U235  

93.35   4.100  4.804E-01 Ac228 
93.53       25.  63.84   0.88  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.804E-01 Ac228 
121.93       17.  83.02   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.29        3. 519.00   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.35       14.  98.26   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
163.61       11. 121.69   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
185.76       39.  34.48   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.269E-01 Ra226 
185.76       40.  32.90   0.97  4.819E-02   185.72  57.000  4.668E-02 U235  

186.21   3.555  7.492E-01 Ra226 
238.43      204.   8.82   0.98  4.320E-02   238.63  43.600  3.353E-01 Pb212 
241.95       58.  27.48   0.35  4.285E-02   242.00   7.268  5.959E-01 Pb214 
276.65       14.  74.95   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.02       94.  17.13   0.86  3.815E-02   295.22  18.414  4.038E-01 Pb214 
298.95       11.  77.39   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.17       62.  23.96   0.42  3.495E-02   338.32  11.400  4.929E-01 Ac228 
351.74      152.  10.49   0.94  3.405E-02   351.93  35.600  3.842E-01 Pb214 
582.92       77.  19.14   1.11  2.416E-02   583.19  85.000  1.189E-01 Tl208 
609.23      121.  11.17   1.01  2.345E-02   609.31  45.490  3.369E-01 Bi214 
659.86        4. 159.28   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
720.45        2. 295.99   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:32:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.59        8.  89.60   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
778.75        5. 133.89   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.48        2. 414.25   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
882.48        4. 165.68   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.84       78.  14.39   0.37  1.779E-02   911.20  26.200  5.333E-01 Ac228 
947.05        3. 243.97   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.15       20.  40.97   1.62  1.704E-02   968.96  15.900  2.351E-01 Ac228 

1004.41        1. 700.47   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.10       11.  64.62   1.72  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1173.79        4. 158.19   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1331.86        3. 156.29   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.53      572.   4.52   1.88  1.254E-02  1460.82  10.550  1.330E+01 K40   
1620.90        4. 111.00   1.97  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.48       10.  37.89   2.03  1.069E-02  1764.49  15.310  1.950E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.44    30.47        14.         9. 0.000E+00  130.81   0.449  -      
307.81    77.11        90.        66. 2.187E+03   48.56   0.608  -      s 
356.60    89.32        63.        20. 5.285E+02  120.83   0.409  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.86    59.61       101.        -7.    -0.002   433.46   0.846s
Th-234    369.36    92.51       117.        23.     0.009   138.31   0.880 
U-235     372.71    93.35       112.        25.     0.009   127.68   0.881D
Ac-228    372.71    93.35       112.        25.     0.009   127.68   0.881D
Eu-152    486.92   121.93        95.        17.     0.006   166.04   0.910s
Eu-154    492.38   123.29       113.         3.     0.001  1038.00   0.911s
U-235     572.55   143.35        82.        14.     0.005   196.53   0.932s
U-235     653.50   163.61        77.        11.     0.004   243.39   0.952s
U-235     742.06   185.76        67.        40.     0.015    65.79   0.974 
Ra-226    742.04   185.76        71.        39.     0.014    68.95   0.975 
U-235     815.06   204.03        90.       -10.    -0.004   283.23   0.994s
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:32:38
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.59   238.43        58.       198.     0.073    17.64   0.980 
Pb-214    966.67   241.95        80.        58.     0.022    54.96   0.351s
Tl-208   1105.37   276.65        45.        14.     0.005   149.90   1.063s
Pb-214   1178.78   295.02        62.        89.     0.033    34.26   0.856 
Pb-212   1194.50   298.95        38.        11.     0.004   154.78   1.085 
Ac-228   1351.33   338.17        50.        62.     0.023    47.92   0.420s
Pb-214   1405.55   351.74        40.       146.     0.054    20.97   0.942 
Tl-208   2330.05   582.92        36.        77.     0.028    38.28   1.108 
Bi-214   2435.28   609.23        26.       113.     0.042    22.33   1.008s
Cs-137   2637.81   659.86        20.         4.     0.002   318.56   1.400s
Eu-154   2880.16   720.45        15.         2.     0.001   591.97   1.448s
Bi-212   2908.73   727.59        24.         8.     0.003   179.20   1.451s
Eu-152   3113.43   778.75        24.         5.     0.002   267.78   1.490s
Tl-208   3440.47   860.48        25.         2.     0.001   828.51   1.550s
Pa-234   3528.49   882.48        19.         4.     0.001   331.37   1.566s
Ac-228   3641.99   910.84        12.        78.     0.029    28.78   0.368s
Pa-234   3786.87   947.05        23.         3.     0.001   487.95   1.609s
Ac-228   3875.33   969.15        24.        20.     0.007    81.94   1.625s
Eu-154   3988.69   997.47        16.        -1.    -0.001   848.31   1.643s
Eu-154   4016.48  1004.41        22.         1.     0.000  1400.94   1.648s
Eu-152   4444.82  1111.42        33.        -1.     0.000  1816.02   1.716s
Bi-214   4479.58  1120.10        31.        11.     0.004   129.23   1.721s
Co-60    4694.52  1173.79        20.         4.     0.002   316.39   1.753s
Co-60    5327.46  1331.86        12.         3.     0.001   312.58   1.840s
K-40     5842.76  1460.52        35.       557.     0.206     8.89   1.881 
Bi-212   6485.27  1620.90         7.         4.     0.001   222.01   1.973 
Bi-214   7060.60  1764.48        13.        10.     0.004    75.78   2.025s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2107E-01                                      5.12E+12             
911.20 5.333E-01 *(  5.519E-02 1.44E+01 2.62E+01 G  
968.96 2.351E-01 -   1.329E-01 4.10E+01 1.59E+01 G  
338.32 4.929E-01  (  1.324E-01 2.40E+01 1.14E+01 G  

Energy duplication    
93.35 4.804E-01 &   4.795E-01 6.38E+01 4.10E+00 XA 

Am-241   I  -3.8950E-02                                      1.58E+05             
59.54-3.895E-02 ?(  1.368E-01 2.17E+02 3.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   2.8972E-01                                      5.12E+12             
727.33 1.945E-01 ?(  2.651E-01 8.96E+01 6.65E+00 G  
785.37-3.688E-02 %   1.376E+00 2.27E+03 1.11E+00 G  

1620.74 7.090E-01  (  1.153E+00 1.11E+02 1.51E+00 G  

Bi-214   N   3.3690E-01                                      5.84E+05             
609.31 3.369E-01  (P 3.565E-02 1.12E+01 4.55E+01 G  

1120.29 1.547E-01 - P 1.816E-01 6.46E+01 1.49E+01 G  
1764.49 1.950E-01 - P 1.616E-01 3.79E+01 1.53E+01 G  

Co-60    T   8.5892E-03                                      1.93E+03             
1332.49 8.081E-03 ?(  1.950E-02 1.56E+02 1.00E+02 G  
1173.23 9.098E-03 ?(  2.255E-02 1.58E+02 9.98E+01 G  

Cs-137   I   7.0354E-03                                      1.10E+04             
661.66 7.035E-03 &(  1.756E-02 1.59E+02 8.50E+01 G  

Eu-152   I   2.9507E-02                                      4.94E+03             
344.28-6.992E-04 &(  4.256E-02 3.70E+03 2.66E+01 G  
121.78 4.036E-02 &(  5.285E-02 8.30E+01 2.84E+01 G  
778.90 6.765E-02 ?(  1.414E-01 1.34E+02 1.30E+01 G  
964.08-1.869E-03 %   1.605E-01 5.22E+03 1.45E+01 G  

1112.08-1.385E-02 &   2.057E-01 9.08E+02 1.34E+01 G  
1408.01 0.000E+00 &   1.077E-01 1.00E+03 2.09E+01 G  

Eu-154   I   7.4101E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.588E-01 1.00E+03 1.22E+01 G  
123.07 4.782E-03 ?(  4.063E-02 5.19E+02 4.04E+01 G  

1274.43 3.388E-03 %   6.308E-02 1.14E+03 3.49E+01 G  
723.30 1.458E-02 ?(  6.894E-02 2.96E+02 2.00E+01 G  

1004.72 1.035E-02 ?(  1.182E-01 7.00E+02 1.79E+01 G  
996.25-2.483E-02 +   1.699E-01 4.24E+02 1.05E+01 G  

K-40     N   1.3410E+01                                      4.57E+11             
1460.82 1.341E+01  (P 3.340E-01 4.45E+00 1.06E+01 G  

Pa-234   N   2.9255E-02                                      1.63E+12             
131.30-3.958E-04 &(  8.509E-02 1.31E+04 1.82E+01 G  
569.50 0.000E+00 +   1.689E-01 1.00E+03 9.30E+00 G  
946.00 3.900E-02 ?(  1.521E-01 2.44E+02 1.35E+01 G  
880.52-6.903E-03 &   1.889E-01 1.67E+03 1.05E+01 G  
883.24 7.133E-02 ?(  1.855E-01 1.66E+02 9.70E+00 G  

Pb-212   N   3.3152E-01                                      5.12E+12             
238.63 3.353E-01  (P 3.001E-02 8.82E+00 4.36E+01 G  
300.09 2.793E-01  (P 3.803E-01 7.74E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.9086E-01                                      5.84E+05             
351.93 3.842E-01  (P 3.872E-02 1.05E+01 3.56E+01 G  
295.22 4.038E-01  (P 8.329E-02 1.71E+01 1.84E+01 G  
242.00 5.959E-01 + P 2.129E-01 2.75E+01 7.27E+00 G  

Ra-226   N   7.2687E-01                                      5.84E+05             
186.21 7.269E-01 &(  3.657E-01 3.45E+01 3.56E+00 G  

Th-234   N   2.3117E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.120E+00 1.00E+03 3.75E+00 G  
92.59 4.308E-01 ?(  4.682E-01 6.92E+01 4.34E+00 G  

Tl-208   N   1.2220E-01                                      5.12E+12             
583.19 1.189E-01  (  2.181E-02 1.91E+01 8.50E+01 G  
277.37 1.653E-01 ?(  1.903E-01 7.49E+01 6.60E+00 G  
860.53 2.426E-02 &   1.628E-01 4.14E+02 1.24E+01 G  

U-235    N   5.7469E-02                                      2.57E+11             
143.77 7.870E-02 ?(  1.224E-01 9.83E+01 1.09E+01 G  
205.32-1.332E-01 &   3.027E-01 1.42E+02 5.02E+00 G  
163.36 1.328E-01 ?(  2.575E-01 1.22E+02 5.08E+00 G  
185.72 4.668E-02  (  2.221E-02 3.29E+01 5.70E+01 G  

Energy duplication    
93.35 3.420E-01 &   3.413E-01 6.38E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.61       101.        -7.    -0.002   433.46  -3.895E-02   
Th-234      92.51       117.        23.     0.009   138.31   4.308E-01   
U-235       93.35       112.        25.     0.009   127.68   3.420E-01   
Eu-152     121.93        95.        17.     0.006   166.04   4.036E-02   
Eu-154     123.29       113.         3.     0.001  1038.00   4.782E-03   
U-235      143.35        82.        14.     0.005   196.53   7.870E-02   
U-235      163.61        77.        11.     0.004   243.39   1.328E-01   
U-235      185.76        67.        40.     0.015    65.79   4.668E-02   
Ra-226     185.76        71.        39.     0.014    68.95   7.269E-01   
U-235      204.03        90.       -10.    -0.004   283.23  -1.332E-01   
Cs-137     659.86        20.         4.     0.002   318.56   7.035E-03   
Eu-154     720.45        15.         2.     0.001   591.97   1.458E-02   
Eu-152     778.75        24.         5.     0.002   267.78   6.765E-02   
Pa-234     882.48        19.         4.     0.001   331.37   7.133E-02   
Pa-234     947.05        23.         3.     0.001   487.95   3.900E-02   
Eu-154     997.47        16.        -1.    -0.001   848.31  -2.483E-02   
Eu-154    1004.41        22.         1.     0.000  1400.94   1.035E-02   
Eu-152    1111.42        33.        -1.     0.000  1816.02  -1.385E-02   
Co-60     1173.79        20.         4.     0.002   316.39   9.098E-03   
Co-60     1331.86        12.         3.     0.001   312.58   8.081E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2107E-01    5.2107E-01   1.4564E-01    1.5045E-01  5.519E-02
Am-241 #A   -3.8943E-02   -3.8950E-02   1.6884E-01    1.6886E-01  1.368E-01
Bi-212  C    2.8972E-01    2.8972E-01   4.1330E-01    4.1356E-01  2.651E-01
Bi-214       3.3689E-01    3.3690E-01   8.0454E-02    8.1899E-02  3.565E-02
Co-60  #A    8.4598E-03    8.5892E-03   1.9100E-02    1.9104E-02  1.950E-02
Cs-137 #A    7.0167E-03    7.0354E-03   2.2412E-02    2.2414E-02  1.756E-02
Eu-152 #A    2.9332E-02    2.9507E-02   4.8991E-02    4.9020E-02  4.256E-02
Eu-154 #A    7.3415E-03    7.4101E-03   4.3866E-02    4.3867E-02  1.588E-01
K-40         1.3410E+01    1.3410E+01   1.2341E+00    1.4062E+00  3.340E-01
Pa-234 #A    2.9255E-02    2.9255E-02   9.6941E-02    9.7214E-02  8.509E-02
Pb-212       3.3152E-01    3.3152E-01   6.0210E-02    6.6159E-02  3.001E-02
Pb-214       3.9084E-01    3.9086E-01   8.2602E-02    8.5419E-02  3.872E-02
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Ra-226 #     7.2684E-01    7.2687E-01   5.0119E-01    5.0361E-01  3.657E-01
Th-234 #A    2.3117E-01    2.3117E-01   3.1972E-01    3.2047E-01  1.120E+00
Tl-208       1.2220E-01    1.2220E-01   4.6776E-02    4.7436E-02  2.181E-02
U-235  #A    5.7469E-02    5.7469E-02   3.7812E-02    3.7992E-02  1.224E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.511E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5112349E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-10                Received:        03/19/13                      
Lab ID:          244159-008                    Prepared:        03/27/13 10:23                
Matrix:          Soil                          Analyzed:        04/30/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:40                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01104 U         0.1603        0.1313            0.9     
Bismuth-212                          0.1991 U          0.4245        0.2932                    
Bismuth-214                          0.3525            0.08571       0.03970                   
Cesium-137                           0 U               0.01991       0.02085           0.07    
Cobalt-60                            0.008736 U b      0.01419       0.03540           0.03    
Europium-152                         0.03078 U         0.08526       0.05725           0.1     
Europium-154                         0.01911 U         0.03018       0.1889            0.2     
Lead-212                             0.3251            0.06619       0.03484                   
Lead-214                             0.4449            0.08638       0.03479                   
Potassium-40                        15.32              1.331         0.3509                    
Protactinium-234                     0.06404 U         0.07626       0.08565                   
Radium-226 (By Bismuth-214)          0.3525            0.08571       0.03970           0.2     
Thallium-208                         0.1218            0.03428       0.01331                   
Thorium-232 (By Actinium-228)        0.4534            0.1282        0.04693           0.9     
Thorium-234                          0.7683 U          0.6211        0.8894                    
Uranium-235                          0.1355 U          0.1598        0.1433            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244159-008                   Client ID : 12-PE-E0801-10        

Seqnum : 1523173356004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130430_004                                Batch         : 196641                       Time      : 30-APR-2013 14:48     

Cal    : 30-APR-2013 09:27:06,29-APR-2013 08:26:15     Caldate       : 30-APR-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.5 g                      Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.01104         0.1313      0.9      .16028           .16028           0.018       u           

Bismuth-212                        0.1991           0.2932               .42451           .42463           0.058       u           

Bismuth-214                        0.3525           0.03970              .08571           .087162          0.0017      u           

Cesium-137                         0                0.02085     0.07     .019906          .019907          -0.0026     u           

Cobalt-60                          0.008736         0.03540     0.03     .014185          .01419           -0.00079    MDA+ u b*

Europium-152                       0.03078          0.05725     0.1      .085257          .08527           0.0099      u           

Europium-154                       0.01911          0.1889      0.2      .030178          .030195          0.020       u           

Lead-212                           0.3251           0.03484              .066188          .070243          0.0087      u           

Lead-214                           0.4449           0.03479              .086383          .088853          0.0083      u           

Potassium-40                       15.32            0.3509               1.3311           1.537            -0.32       u           

Protactinium-234                   0.06404          0.08565              .076255          .077898          0.0093      u           

Radium-226 (By Bismuth-214)        0.3525           0.03970     0.2      .08571           .087162          0.0017      u           

Thallium-208                       0.1218           0.01331              .034275          .035149          0.015       u           

Thorium-232 (By Actinium-228)      0.4534           0.04693     0.9      .12817           .1323            0.028       u           

Thorium-234                        0.7683           0.8894               .62114           .62537           0.052       u           

Uranium-235                        0.1355           0.1433      0.18     .15981           .16002           0.089       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523173356004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-10          
Sample Description: 244159-008, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130430_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:40           Live Time: 2700   sec

Acquisition Time: 4/30/2013 14:48:40        Real Time: 2704   sec
Analysis Time: 4/30/2013 15:33           Dead Time: 0.14   %

Analysis Quantity: 3.105E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.534E-01      1.282E-01      1.323E-01      4.693E-02
Am-241    #AB   -1.104E-02      1.603E-01      1.603E-01      1.313E-01
Bi-212    #AB    1.991E-01      4.245E-01      4.246E-01      2.932E-01
Bi-214           3.525E-01      8.571E-02      8.716E-02      3.970E-02
Co-60     #AB    8.736E-03      1.418E-02      1.419E-02      3.540E-02
Cs-137    #AB    0.000E+00      1.991E-02      1.991E-02      2.085E-02
Eu-152    #AB    3.078E-02      8.526E-02      8.527E-02      5.725E-02
Eu-154    #AB    1.911E-02      3.018E-02      3.019E-02      1.889E-01
K-40             1.532E+01      1.331E+00      1.537E+00      3.509E-01
Pa-234    #AB    6.404E-02      7.625E-02      7.790E-02      8.565E-02
Pb-212           3.251E-01      6.619E-02      7.024E-02      3.484E-02
Pb-214           4.449E-01      8.638E-02      8.885E-02      3.479E-02
Ra-226    #AB    2.330E-01      5.872E-01      5.874E-01      4.708E-01
Th-234    #AB    7.683E-01      6.211E-01      6.254E-01      8.894E-01
Tl-208           1.218E-01      3.427E-02      3.515E-02      1.331E-02
U-235     #AB    1.355E-01      1.598E-01      1.600E-01      1.433E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.847E+01

Analyst: Chris Fluty
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Sample description                                             
244159-008, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130430_004.An1

Acquisition information
Start time:                 4/30/2013 14:48:40
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/30/2013 09:27:06
Zero offset:          -0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.741E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.42keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1050E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1050E+02) = 

8.7044E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1233

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.70       19.  58.78   0.84  1.671E-02    63.30   3.750  9.958E-01 Th234 
74.73       47.  32.06   0.85  2.584E-02
77.03       76.  21.87   0.86  2.751E-02
92.63       27.  54.61   0.87  3.718E-02    92.59   4.343  5.505E-01 Th234 

93.35   4.100  5.773E-01 Ac228 
93.35   5.760  4.110E-01 U235  

92.66       28.  55.50   0.87  3.682E-02    92.59   4.343  5.718E-01 Th234 
93.35   4.100  5.997E-01 Ac228 
93.35   5.760  4.269E-01 U235  

92.94       37.  39.04   0.58  3.718E-02
123.14       17.  78.98   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
131.53        2. 816.10   0.91  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.01       14. 108.13   0.92  4.800E-02   143.77  10.940    PBC<MDA U235  
164.11       18.  67.85   0.94  4.789E-02   163.36   5.080    PBC<MDA U235  
186.01       21.  72.39   0.96  4.662E-02   185.72  57.000    PBC<MDA U235  
186.96       12. 126.03   0.96  4.658E-02   186.21   3.555    PBC<MDA Ra226 
206.14       10. 122.54   0.98  4.503E-02   205.32   5.020    PBC<MDA U235  
238.67      192.   9.77   0.87  4.202E-02   238.63  43.600  3.251E-01 Pb212 
241.91       44.  30.15   0.59  4.172E-02   242.00   7.268  4.672E-01 Pb214 
277.73       12.  85.00   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.17      108.  14.30   1.18  3.721E-02   295.22  18.414  4.904E-01 Pb214 
300.46       17.  55.68   1.07  3.683E-02   300.09   3.180  4.748E-01 Pb212 
338.64       48.  27.86   0.42  3.412E-02   338.32  11.400  4.020E-01 Ac228 
351.91      161.   9.23   1.24  3.324E-02   351.93  35.600  4.167E-01 Pb214 
569.06        1. 774.83   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.07       74.  14.08   0.71  2.358E-02   583.19  85.000  1.197E-01 Tl208 
609.22      114.  11.00   1.39  2.287E-02   609.31  45.490  3.525E-01 Bi214 

140 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:33:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.18        1. 732.67   1.44  2.025E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  2.451E-02 Bi212 
785.03        6. 106.62   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  9.570E-01 Bi212 
860.56       37.  25.55   0.49  1.803E-02   860.53  12.400  5.279E-01 Tl208 
883.60       12.  59.54   1.57  1.770E-02   883.24   9.700  2.191E-01 Pa234 
911.22       67.  13.60   1.56  1.732E-02   911.20  26.200  4.758E-01 Ac228 
963.97        3. 265.75   1.63  1.664E-02   964.08  14.500    PBC<MDA Eu152 
968.76       14.  62.92   1.63  1.658E-02   968.96  15.900  1.726E-01 Ac228 

1120.77       13.  47.81   1.74  1.494E-02  1120.29  14.910  1.946E-01 Bi214 
1172.22        8.  81.18   1.78  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1408.00        5. 138.47   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.73      630.   4.21   1.82  1.219E-02  1460.82  10.550  1.532E+01 K40   
1619.95        2. 217.06   2.06  1.119E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  4.107E-01 Bi212 
1764.07        5.  62.15   2.14  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.76    74.67       101.        43. 1.656E+03   74.67   0.835  -        
307.98    76.98        90.        61. 2.210E+03   52.03   0.731  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.19    59.02        71.        -2.    -0.001  1452.45   0.839s
Th-234    250.92    62.70        55.        19.     0.007   117.57   0.842s
Th-234    370.66    92.66       110.        28.     0.011   111.00   0.871s
Ac-228    373.41    93.35        78.        37.     0.014    78.07   0.584D
U-235     373.41    93.35        97.        27.     0.010   109.21   0.872D
Eu-152    484.34   121.11        92.       -14.    -0.005   200.06   0.900s
Eu-154    492.44   123.14        84.        17.     0.006   157.96   0.901s
Pa-234    526.00   131.53        96.         2.     0.001  1632.19   0.909s
U-235     575.86   144.01       100.        14.     0.005   216.26   0.921s
U-235     656.20   164.11        66.        18.     0.007   135.70   0.940s
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:33:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.73   186.01       106.        21.     0.008   144.78   0.962s
Ra-226    747.56   186.96       108.        12.     0.004   252.05   0.962s
U-235     824.19   206.14        71.        10.     0.004   245.08   0.981s
Pb-212    954.22   238.67        72.       185.     0.068    19.54   0.875 
Pb-214    967.18   241.91        60.        44.     0.016    60.30   0.588s
Tl-208   1110.39   277.73        44.        12.     0.004   169.99   1.049 
Pb-214   1180.10   295.17        51.       104.     0.039    28.59   1.185 
Pb-212   1201.24   300.46        51.        17.     0.006   111.36   1.070 
Ac-228   1353.88   338.64        54.        48.     0.018    55.71   0.421s
Pb-214   1406.90   351.91        30.       153.     0.057    18.46   1.238 
Pa-234   2275.14   569.06        32.         1.     0.000  1549.66   1.311s
Tl-208   2331.16   583.07        13.        74.     0.028    28.15   0.706s
Bi-214   2435.72   609.22        30.       114.     0.042    21.99   1.392 
Eu-154   2892.01   723.31        30.        -2.    -0.001   745.52   1.439s
Bi-212   2907.48   727.18        28.         1.     0.000  1465.34   1.442s
Eu-152   3114.70   778.99        21.        -1.     0.000  1061.89   1.484s
Bi-212   3138.86   785.03        20.         6.     0.002   213.23   1.489s
Tl-208   3441.00   860.56        12.        37.     0.014    51.10   0.495s
Eu-154   3491.34   873.14        29.        -1.     0.000  1357.46   1.558s
Pa-234   3510.19   877.86        25.        -3.    -0.001   534.94   1.563s
Pa-234   3533.16   883.60        18.        12.     0.004   119.07   1.566s
Ac-228   3643.65   911.22         8.        67.     0.025    27.20   1.562 
Eu-152   3854.71   963.97        34.         3.     0.001   531.49   1.627s
Ac-228   3873.86   968.76        32.        14.     0.005   125.84   1.631s
Eu-154   3991.68   998.21        19.        -2.    -0.001   641.50   1.651s
Eu-154   4017.31  1004.62        26.        -2.    -0.001   687.15   1.657s
Bi-214   4482.07  1120.77        26.        13.     0.005    95.62   1.740s
Co-60    4687.95  1172.22        16.         8.     0.003   162.37   1.777s
Eu-152   5631.59  1408.00        20.         5.     0.002   276.95   1.932s
K-40     5842.67  1460.73        36.       611.     0.226     8.43   1.821 
Bi-212   6480.12  1619.95        10.         2.     0.001   434.13   2.059s
Bi-214   7057.21  1764.07        11.         5.     0.002   124.30   2.137s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5341E-01                                      5.12E+12             
911.20 4.758E-01  (P 4.693E-02 1.36E+01 2.62E+01 G  
968.96 1.726E-01 -   1.621E-01 6.29E+01 1.59E+01 G  
338.32 4.020E-01  (P 1.413E-01 2.79E+01 1.14E+01 G  

Energy duplication    
93.35 7.824E-01 +   4.352E-01 3.90E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:33:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.1035E-02                                      1.58E+05             
59.54-1.104E-02 ?(  1.313E-01 7.26E+02 3.59E+01 G  

Bi-212   N   1.9908E-01                                      5.12E+12             
727.33 2.451E-02 ?(  2.932E-01 7.33E+02 6.65E+00 G  
785.37 9.570E-01 ?(  1.560E+00 1.07E+02 1.11E+00 G  

1620.74 4.107E-01 ?(  1.395E+00 2.17E+02 1.51E+00 G  

Bi-214   N   3.5247E-01                                      5.84E+05             
609.31 3.525E-01  (P 3.970E-02 1.10E+01 4.55E+01 G  

1120.29 1.946E-01 & P 1.726E-01 4.78E+01 1.49E+01 G  
1764.49 9.872E-02 - P 1.580E-01 6.22E+01 1.53E+01 G  

Co-60    T   8.7362E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  3.540E-02 1.00E+03 1.00E+02 G  
1173.23 1.748E-02 ?(  2.096E-02 8.12E+01 9.98E+01 G  

Eu-152   I   3.0784E-02                                      4.94E+03             
344.28 8.212E-04 %(  5.725E-02 4.24E+03 2.66E+01 G  
121.78-3.502E-02 +   5.564E-02 1.00E+02 2.84E+01 G  
778.90-1.621E-02 +   1.398E-01 5.31E+02 1.30E+01 G  
964.08 4.284E-02 ?(  1.833E-01 2.66E+02 1.45E+01 G  

1112.08 2.940E-03 &   1.892E-01 3.91E+03 1.34E+01 G  
1408.01 6.061E-02 &(  1.307E-01 1.38E+02 2.09E+01 G  

Eu-154   I   1.9105E-02                                      3.14E+03             
873.18-1.706E-02 ?(  1.889E-01 6.79E+02 1.22E+01 G  
123.07 3.000E-02 @(  3.717E-02 7.90E+01 4.04E+01 G  

1274.43-3.198E-03 %   7.532E-02 1.44E+03 3.49E+01 G  
723.30-1.694E-02 +   1.023E-01 3.73E+02 2.00E+01 G  

1004.72-2.400E-02 +   1.331E-01 3.44E+02 1.79E+01 G  
996.25-3.747E-02 +   1.930E-01 3.21E+02 1.05E+01 G  

K-40     N   1.5316E+01                                      4.57E+11             
1460.82 1.532E+01  (P 3.509E-01 4.21E+00 1.06E+01 G  

Pa-234   N   6.4041E-02                                      1.63E+12             
131.30 6.399E-03 ?(  8.565E-02 8.16E+02 1.82E+01 G  
569.50 1.511E-02 ?(  1.913E-01 7.75E+02 9.30E+00 G  
946.00 9.197E-03 &   1.694E-01 1.12E+03 1.35E+01 G  
880.52-4.723E-02 &   2.028E-01 2.67E+02 1.05E+01 G  
883.24 2.191E-01 ?(  1.871E-01 5.95E+01 9.70E+00 G  

Pb-212   N   3.2510E-01                                      5.12E+12             
238.63 3.251E-01  (P 3.484E-02 9.77E+00 4.36E+01 G  
300.09 4.748E-01 + P 4.560E-01 5.57E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:33:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.4485E-01                                      5.84E+05             
351.93 4.167E-01  (P 3.479E-02 9.23E+00 3.56E+01 G  
295.22 4.904E-01  (P 7.812E-02 1.43E+01 1.84E+01 G  
242.00 4.672E-01  (P 1.920E-01 3.02E+01 7.27E+00 G  

Ra-226   N   2.3298E-01                                      5.84E+05             
186.21 2.330E-01  (  4.708E-01 1.26E+02 3.56E+00 G  

Th-234   N   7.6831E-01                                      1.63E+12             
63.30 9.958E-01 ?(  8.894E-01 5.88E+01 3.75E+00 G  
92.59 5.718E-01  (  4.921E-01 5.55E+01 4.34E+00 G  

Tl-208   N   1.2175E-01                                      5.12E+12             
583.19 1.197E-01  (  1.331E-02 1.41E+01 8.50E+01 G  
277.37 1.481E-01  (  1.947E-01 8.50E+01 6.60E+00 G  
860.53 5.279E-01 +   1.183E-01 2.55E+01 1.24E+01 G  

U-235    N   1.3547E-01                                      2.57E+11             
143.77 8.308E-02 ?(  1.433E-01 1.08E+02 1.09E+01 G  
205.32 1.439E-01 ?(  2.807E-01 1.23E+02 5.02E+00 G  
163.36 2.400E-01 &(  2.517E-01 6.79E+01 5.08E+00 G  
185.72 2.563E-02 -   2.916E-02 7.24E+01 5.70E+01 G  

Energy duplication    
93.35 4.110E-01     3.463E-01 5.46E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_004.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.02        71.        -2.    -0.001  1452.45  -1.104E-02   
Th-234      62.70        55.        19.     0.007   117.57   9.958E-01   
Th-234      92.66       110.        28.     0.011   111.00   5.718E-01   
U-235       93.35        97.        27.     0.010   109.21   4.110E-01   
Eu-152     121.11        92.       -14.    -0.005   200.06  -3.502E-02   
Eu-154     123.14        84.        17.     0.006   157.96   3.000E-02   
Pa-234     131.53        96.         2.     0.001  1632.19   6.399E-03   
U-235      144.01       100.        14.     0.005   216.26   8.308E-02   
U-235      164.11        66.        18.     0.007   135.70   2.400E-01   
U-235      186.01       106.        21.     0.008   144.78   2.563E-02   
Ra-226     186.96       108.        12.     0.004   252.05   2.330E-01   
U-235      206.14        71.        10.     0.004   245.08   1.439E-01   
Pa-234     569.06        32.         1.     0.000  1549.66   1.511E-02   
Eu-154     723.31        30.        -2.    -0.001   745.52  -1.694E-02   
Bi-212     727.18        28.         1.     0.000  1465.34   2.451E-02   
Eu-152     778.99        21.        -1.     0.000  1061.89  -1.621E-02   
Bi-212     785.03        20.         6.     0.002   213.23   9.570E-01   
Eu-154     873.14        29.        -1.     0.000  1357.46  -1.706E-02   
Pa-234     877.86        25.        -3.    -0.001   534.94  -4.723E-02   
Pa-234     883.60        18.        12.     0.004   119.07   2.191E-01   
Eu-152     963.97        34.         3.     0.001   531.49   4.284E-02   
Eu-154     998.21        19.        -2.    -0.001   641.50  -3.747E-02   
Eu-154    1004.62        26.        -2.    -0.001   687.15  -2.400E-02   
Co-60     1172.22        16.         8.     0.003   162.37   1.748E-02   
Eu-152    1408.00        20.         5.     0.002   276.95   6.061E-02   
Bi-212    1619.95        10.         2.     0.001   434.13   4.107E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.5341E-01    4.5341E-01   1.2817E-01    1.3230E-01  4.693E-02
Am-241 #A   -1.1033E-02   -1.1035E-02   1.6028E-01    1.6028E-01  1.313E-01
Bi-212 #A    1.9908E-01    1.9908E-01   4.2451E-01    4.2463E-01  2.932E-01
Bi-214       3.5245E-01    3.5247E-01   8.5710E-02    8.7162E-02  3.970E-02
Co-60  #A    8.6046E-03    8.7362E-03   1.4185E-02    1.4190E-02  3.540E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.9906E-02    1.9907E-02  2.085E-02
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Eu-152 #A    3.0603E-02    3.0784E-02   8.5257E-02    8.5270E-02  5.725E-02
Eu-154 #A    1.8928E-02    1.9105E-02   3.0178E-02    3.0195E-02  1.889E-01
K-40         1.5316E+01    1.5316E+01   1.3311E+00    1.5370E+00  3.509E-01
Pa-234 #A    6.4041E-02    6.4041E-02   7.6255E-02    7.7898E-02  8.565E-02
Pb-212       3.2510E-01    3.2510E-01   6.6188E-02    7.0243E-02  3.484E-02
Pb-214       4.4483E-01    4.4485E-01   8.6383E-02    8.8853E-02  3.479E-02
Ra-226 #A    2.3297E-01    2.3298E-01   5.8722E-01    5.8738E-01  4.708E-01
Th-234 #A    7.6831E-01    7.6831E-01   6.2114E-01    6.2537E-01  8.894E-01
Tl-208       1.2175E-01    1.2175E-01   3.4275E-02    3.5149E-02  1.331E-02
U-235  #A    1.3547E-01    1.3547E-01   1.5981E-01    1.6002E-01  1.433E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.701E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.7013779E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-11                Received:        03/19/13                      
Lab ID:          244159-009                    Prepared:        03/27/13 10:27                
Matrix:          Soil                          Analyzed:        04/30/13 14:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:26                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.01233 U        0.1439        0.1177            0.9     
Bismuth-212                          0.4658           0.3513        0.2255                    
Bismuth-214                          0.2702           0.08257       0.04197                   
Cesium-137                           0.0006466 U      0.02107       0.01728           0.07    
Cobalt-60                            0.003804 U       0.02325       0.01852           0.03    
Europium-152                         0.003474 U       0.01009       0.04819           0.1     
Europium-154                         0.01169 U        0.04890       0.1452            0.2     
Lead-212                             0.3314           0.06841       0.03644                   
Lead-214                             0.4536           0.09098       0.04013                   
Potassium-40                        11.98             1.086         0.2327                    
Protactinium-234                     0.07241          0.09203       0.07135                   
Radium-226 (By Bismuth-214)          0.2702           0.08257       0.04197           0.2     
Thallium-208                         0.1480           0.04756       0.02226                   
Thorium-232 (By Actinium-228)        0.4670           0.1290        0.05048           0.9     
Thorium-234                          0.6374 U         0.5450        0.9516                    
Uranium-235                          0.1092           0.1023        0.07395           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244159-009                   Client ID : 12-PE-E0801-11        

Seqnum : 1533173228009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130430_009                                Batch         : 196641                       Time      : 30-APR-2013 14:50     

Cal    : 30-APR-2013 07:20:29,05-MAR-2013 18:53:13     Caldate       : 30-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 331.12 g                     Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.01233           0.1177      0.9      .14392           .14393           0.018        u        

Bismuth-212                         0.4658            0.2255               .35128           .35209           0.058        u        

Bismuth-214                         0.2702            0.04197              .082572          .083461          0.0017       u        

Cesium-137                          0.0006466         0.01728     0.07     .021073          .021073          -0.0026      u        

Cobalt-60                           0.003804          0.01852     0.03     .023252          .023253          -0.00079     u        

Europium-152                        0.003474          0.04819     0.1      .010092          .010094          0.0099       u        

Europium-154                        0.01169           0.1452      0.2      .048898          .048902          0.020        u        

Lead-212                            0.3314            0.03644              .068414          .072494          0.0087       u        

Lead-214                            0.4536            0.04013              .090983          .093423          0.0083       u        

Potassium-40                        11.98             0.2327               1.0859           1.241            -0.32        u        

Protactinium-234                    0.07241           0.07135              .092034          .093777          0.0093       u        

Radium-226 (By Bismuth-214)         0.2702            0.04197     0.2      .082572          .083461          0.0017       u        

Thallium-208                        0.1480            0.02226              .047563          .048497          0.015        u        

Thorium-232 (By Actinium-228)       0.4670            0.05048     0.9      .12903           .13338           0.028        u        

Thorium-234                         0.6374            0.9516               .54495           .54826           0.052        u        

Uranium-235                         0.1092            0.07395     0.18     .10226           .10248           0.089        u        

u=use  

Page 1 of 1                                                                                                             1533173228009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-11          
Sample Description: 244159-009, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130430_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:26           Live Time: 2700   sec

Acquisition Time: 4/30/2013 14:50:08        Real Time: 2709   sec
Analysis Time: 4/30/2013 15:35           Dead Time: 0.32   %

Analysis Quantity: 3.311E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.670E-01      1.290E-01      1.334E-01      5.048E-02
Am-241    #AB    1.233E-02      1.439E-01      1.439E-01      1.177E-01
Bi-212    #      4.658E-01      3.513E-01      3.521E-01      2.255E-01
Bi-214           2.702E-01      8.257E-02      8.346E-02      4.197E-02
Co-60     #AB    3.804E-03      2.325E-02      2.325E-02      1.852E-02
Cs-137    #AB    6.466E-04      2.107E-02      2.107E-02      1.728E-02
Eu-152    #AB    3.474E-03      1.009E-02      1.009E-02      4.819E-02
Eu-154    #AB    1.169E-02      4.890E-02      4.890E-02      1.452E-01
K-40             1.198E+01      1.086E+00      1.241E+00      2.327E-01
Pa-234    #      7.241E-02      9.203E-02      9.378E-02      7.135E-02
Pb-212           3.314E-01      6.841E-02      7.249E-02      3.644E-02
Pb-214           4.536E-01      9.098E-02      9.342E-02      4.013E-02
Ra-226     AB    3.777E-02      4.674E-01      4.674E-01      3.827E-01
Th-234    #AB    6.374E-01      5.449E-01      5.483E-01      9.516E-01
Tl-208           1.480E-01      4.756E-02      4.850E-02      2.226E-02
U-235            1.092E-01      1.023E-01      1.025E-01      7.395E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.500E+01

Analyst: Chris Fluty
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Sample description                                             
244159-009, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130430_009.An1

Acquisition information
Start time:                 4/30/2013 14:50:08
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3112E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3112E+02) = 

8.1623E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1296

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.40        2. 583.74   0.78  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.90       12. 109.48   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.64       79.  21.15   0.80  2.748E-02
77.04      108.  16.10   0.80  2.930E-02
87.24       50.  28.26   0.65  3.605E-02
92.68       40.  42.75   0.82  3.899E-02    92.59   4.343  7.156E-01 Th234 

93.35   5.760  5.343E-01 U235  
92.79       29.  60.14   0.82  3.937E-02    92.59   4.343  5.181E-01 Th234 

93.35   5.760  3.868E-01 U235  
93.35   4.100  5.434E-01 Ac228 

93.14       49.  35.57   1.22  3.937E-02    92.59   4.343  8.785E-01 Th234 
93.35   5.760  6.559E-01 U235  
93.35   4.100  9.215E-01 Ac228 

121.89       11. 149.28   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
131.72       22.  63.55   0.87  4.962E-02   131.30  18.200  7.241E-02 Pa234 
141.46       20.  46.81   0.88  5.033E-02   143.77  10.940  1.092E-01 U235  
185.76       30.  39.66   0.93  4.855E-02   185.72  57.000  3.261E-02 U235  
186.25        2. 618.68   0.93  4.851E-02   186.21   3.555    PBC<MDA Ra226 
238.70      212.  10.11   0.95  4.347E-02   238.63  43.600  3.314E-01 Pb212 
241.54       57.  25.42   0.56  4.315E-02   242.00   7.268  5.534E-01 Pb214 
270.12       26.  35.80   0.83  4.048E-02
295.26      106.  12.03   1.10  3.829E-02   295.22  18.414  4.420E-01 Pb214 
300.17       26.  39.02   0.43  3.789E-02   300.09   3.180  6.426E-01 Pb212 
338.21       61.  22.42   0.67  3.501E-02   338.32  11.400  4.622E-01 Ac228 
351.82      181.  10.01   0.99  3.408E-02   351.93  35.600  4.392E-01 Pb214 
583.13      104.  15.42   1.02  2.394E-02   583.19  85.000  1.480E-01 Tl208 
609.40      102.  14.17   1.06  2.322E-02   609.31  45.490  2.702E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.60       20.  33.25   1.48  2.051E-02   727.33   6.650  4.366E-01 Bi212 
785.25        5. 139.04   1.53  1.944E-02   785.37   1.110    PBC<MDA Bi212 
911.21       75.  14.27   1.68  1.750E-02   911.20  26.200  4.958E-01 Ac228 
968.67       21.  37.60   1.67  1.675E-02   968.96  15.900  2.408E-01 Ac228 

1006.45        1. 802.15   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.40       33.  25.59   1.77  1.507E-02  1120.29  14.910  4.466E-01 Bi214 
1274.22        3. 209.19   1.86  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1333.94        2. 305.62   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1408.85        1. 668.08   1.93  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.67      514.   4.40   2.02  1.229E-02  1460.82  10.550  1.198E+01 K40   
1764.46        8.  44.80   2.07  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.70       115.        66. 2.402E+03   52.14   0.816  -       M
308.60    77.10       119.        88. 3.011E+03   42.40   0.791  -       M
349.15    87.24        73.        50. 1.398E+03   56.52   0.649  -       M

1080.12   270.12        30.        26. 6.497E+02   71.61   0.830 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.90    58.40        74.         2.     0.001  1167.47   0.782s
Th-234    251.88    62.90        81.        12.     0.004   218.95   0.786s
Th-234    370.88    92.68       127.        40.     0.015    85.50   0.822s
U-235     373.56    93.35       138.        29.     0.011   120.29   0.823D
Ac-228    373.56    93.35       112.        49.     0.018    71.15   1.221D
Eu-152    487.61   121.89       120.        11.     0.004   298.56   0.857 
Pa-234    526.90   131.72        84.        22.     0.008   127.10   0.868s
U-235     565.83   141.46        33.        20.     0.007    93.62   0.883s
U-235     742.75   185.72        58.        30.     0.011    79.31   0.932D
Ra-226    744.71   186.21        88.         2.     0.001  1237.36   0.933D
U-235     819.19   204.84       112.        -9.    -0.003   344.93   0.955s
Pb-212    954.51   238.70        96.       208.     0.077    20.22   0.945 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.89   241.54        68.        57.     0.021    50.84   0.562s
Pb-214   1180.60   295.26        27.       103.     0.038    24.07   1.097 
Pb-212   1200.24   300.17        36.        26.     0.009    78.04   0.427s
Ac-228   1352.77   338.33        52.        53.     0.020    47.31   1.102s
Eu-152   1374.86   343.85        39.        -6.    -0.002   290.52   1.108s
Pb-214   1406.72   351.82        48.       176.     0.065    20.02   0.994 
Tl-208   2331.54   583.13        41.       100.     0.037    30.85   1.019s
Bi-214   2436.59   609.40        40.        94.     0.035    28.34   1.060 
Eu-154   2898.43   724.88        42.        -8.    -0.003   255.82   1.474s
Bi-212   2909.30   727.60        19.        20.     0.007    66.50   1.477s
Eu-152   3114.07   778.80        19.        -1.     0.000   944.51   1.521s
Bi-212   3139.87   785.25        24.         5.     0.002   278.09   1.526s
Pa-234   3522.29   880.86        25.        -3.    -0.001   525.28   1.602s
Pa-234   3527.56   882.17        21.        -2.    -0.001   648.67   1.604s
Ac-228   3643.69   911.21        11.        75.     0.028    28.54   1.679s
Eu-152   3861.57   965.67        47.       -11.    -0.004   189.53   1.664s
Ac-228   3873.57   968.67        21.        21.     0.008    75.20   1.668s
Eu-154   3987.76   997.21        25.        -5.    -0.002   303.13   1.688s
Eu-154   4024.72  1006.45        18.         1.     0.000  1604.30   1.693s
Bi-214   4480.62  1120.40        19.        33.     0.012    51.18   1.771s
Eu-154   5096.12  1274.22        15.         3.     0.001   418.38   1.863s
Co-60    5335.11  1333.94        12.         2.     0.001   611.25   1.894s
Eu-152   5634.93  1408.85         9.         1.     0.000  1336.17   1.932s
K-40     5842.33  1460.67        18.       514.     0.190     8.81   2.023 
Bi-214   7058.50  1764.46        11.         8.     0.003    89.60   2.068s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6703E-01                                      5.12E+12             
911.20 4.958E-01 @(  5.048E-02 1.43E+01 2.62E+01 G  
968.96 2.408E-01 -   1.218E-01 3.76E+01 1.59E+01 G  
338.32 4.009E-01 ?(  1.272E-01 2.37E+01 1.14E+01 G  

Energy duplication    
93.35 9.215E-01 +   4.614E-01 3.56E+01 4.10E+00 XA 

Am-241   I   1.2328E-02                                      1.58E+05             
59.54 1.233E-02 ?(  1.177E-01 5.84E+02 3.59E+01 G  

Bi-212   N   4.6577E-01                                      5.12E+12             
727.33 4.366E-01  (P 2.255E-01 3.32E+01 6.65E+00 G  
785.37 6.404E-01 &(P 1.591E+00 1.39E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.136E-01 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.7020E-01                                      5.84E+05             
609.31 2.702E-01  (P 4.197E-02 1.42E+01 4.55E+01 G  

1120.29 4.466E-01 +   1.384E-01 2.56E+01 1.49E+01 G  
1764.49 1.421E-01 & P 1.472E-01 4.48E+01 1.53E+01 G  

Co-60    T   3.8040E-03                                      1.93E+03             
1332.49 3.804E-03 ?(  1.852E-02 3.06E+02 1.00E+02 G  
1173.23-9.991E-04 %   2.310E-02 1.41E+03 9.98E+01 G  

Cs-137   I   6.4664E-04                                      1.10E+04             
661.66 6.466E-04 %(  1.728E-02 1.63E+03 8.50E+01 G  

Eu-152   I   3.4738E-03                                      4.94E+03             
344.28-2.093E-02 ?(  4.819E-02 1.45E+02 2.66E+01 G  
121.78 2.348E-02  (  5.650E-02 1.49E+02 2.84E+01 G  
778.90-1.591E-02 +   1.217E-01 4.72E+02 1.30E+01 G  
964.08-1.354E-01 +   2.002E-01 9.48E+01 1.45E+01 G  

1112.08 1.182E-04 %   1.404E-01 7.21E+04 1.34E+01 G  
1408.01 7.348E-03 ?(  7.944E-02 6.68E+02 2.09E+01 G  

Eu-154   I   1.1687E-02                                      3.14E+03             
873.18-8.882E-05 %(  1.452E-01 9.92E+04 1.22E+01 G  
123.07-1.072E-03 %   4.083E-02 2.32E+03 4.04E+01 G  

1274.43 1.773E-02 &(  5.854E-02 2.09E+02 3.49E+01 G  
723.30-5.553E-02 +   1.122E-01 1.28E+02 2.00E+01 G  

1004.72 7.904E-03 ?(  1.034E-01 8.02E+02 1.79E+01 G  
996.25-8.654E-02 +   2.063E-01 1.52E+02 1.05E+01 G  

K-40     N   1.1976E+01                                      4.57E+11             
1460.82 1.198E+01  (P 2.327E-01 4.40E+00 1.06E+01 G  

Pa-234   N   7.2408E-02                                      1.63E+12             
131.30 7.241E-02 ?(  7.135E-02 6.36E+01 1.82E+01 G  
569.50-7.220E-04 %   1.712E-01 1.44E+04 9.30E+00 G  
946.00 6.702E-03 %   1.471E-01 1.34E+03 1.35E+01 G  
880.52-4.407E-02 -   1.856E-01 2.63E+02 1.05E+01 G  
883.24-3.563E-02 -   1.859E-01 3.24E+02 9.70E+00 G  

Pb-212   N   3.3144E-01                                      5.12E+12             
238.63 3.314E-01  (P 3.644E-02 1.01E+01 4.36E+01 G  
300.09 6.426E-01 + P 3.526E-01 3.90E+01 3.18E+00 G  

Pb-214   N   4.5359E-01                                      5.84E+05             
351.93 4.392E-01  (P 4.013E-02 1.00E+01 3.56E+01 G  
295.22 4.420E-01  (P 5.182E-02 1.20E+01 1.84E+01 G  
242.00 5.534E-01  (  1.847E-01 2.54E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   3.7772E-02                                      5.84E+05             
Derived Ave Activity  

186.21 3.777E-02 }(  3.827E-01 6.19E+02 3.56E+00 G  

Th-234   N   6.3740E-01                                      1.63E+12             
63.30 5.468E-01  (  9.516E-01 1.09E+02 3.75E+00 G  
92.59 7.156E-01 *(  4.683E-01 4.27E+01 4.34E+00 G  

Tl-208   N   1.4801E-01                                      5.12E+12             
583.19 1.480E-01  (P 2.226E-02 1.54E+01 8.50E+01 G  
277.37-8.510E-03 % P 2.063E-01 4.25E+03 6.60E+00 G  
860.53 0.000E+00 -   1.185E-01 1.00E+03 1.24E+01 G  

U-235    N   1.0924E-01                                      2.57E+11             
143.77 1.092E-01 ?(  7.395E-02 4.68E+01 1.09E+01 G  
205.32-1.139E-01 -   3.174E-01 1.72E+02 5.02E+00 G  
163.36 0.000E+00 -   3.175E-01 1.00E+03 5.08E+00 G  
185.72 3.261E-02 }   1.930E-02 3.97E+01 5.70E+01 G  

Energy duplication    
93.35 3.868E-01     3.646E-01 6.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.40        74.         2.     0.001  1167.47   1.233E-02   
Th-234      62.90        81.        12.     0.004   218.95   5.468E-01   
Th-234      92.68       127.        40.     0.015    85.50   7.156E-01   
Eu-152     121.89       120.        11.     0.004   298.56   2.348E-02   
Pa-234     131.72        84.        22.     0.008   127.10   7.241E-02   
Eu-152     343.85        39.        -6.    -0.002   290.52  -2.093E-02   
Eu-154     724.88        42.        -8.    -0.003   255.82  -5.553E-02   
Bi-212     727.60        19.        20.     0.007    66.50   4.366E-01  P
Eu-152     778.80        19.        -1.     0.000   944.51  -1.591E-02   
Bi-212     785.25        24.         5.     0.002   278.09   6.404E-01  P
Pa-234     880.86        25.        -3.    -0.001   525.28  -4.407E-02   
Pa-234     882.17        21.        -2.    -0.001   648.67  -3.563E-02   
Eu-152     965.67        47.       -11.    -0.004   189.53  -1.354E-01   
Eu-154     997.21        25.        -5.    -0.002   303.13  -8.654E-02   
Eu-154    1006.45        18.         1.     0.000  1604.30   7.904E-03   
Eu-154    1274.22        15.         3.     0.001   418.38   1.773E-02   
Co-60     1333.94        12.         2.     0.001   611.25   3.804E-03   
Eu-152    1408.85         9.         1.     0.000  1336.17   7.348E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.6703E-01    4.6703E-01   1.2903E-01    1.3338E-01  5.048E-02
Am-241 #A    1.2326E-02    1.2328E-02   1.4392E-01    1.4393E-01  1.177E-01
Bi-212 #     4.6577E-01    4.6577E-01   3.5128E-01    3.5209E-01  2.255E-01
Bi-214       2.7019E-01    2.7020E-01   8.2572E-02    8.3461E-02  4.197E-02
Co-60  #A    3.7467E-03    3.8040E-03   2.3252E-02    2.3253E-02  1.852E-02
Cs-137 #A    6.4492E-04    6.4664E-04   2.1073E-02    2.1073E-02  1.728E-02
Eu-152 #A    3.4533E-03    3.4738E-03   1.0092E-02    1.0094E-02  4.819E-02
Eu-154 #A    1.1579E-02    1.1687E-02   4.8898E-02    4.8902E-02  1.452E-01
K-40         1.1976E+01    1.1976E+01   1.0859E+00    1.2410E+00  2.327E-01
Pa-234 #     7.2408E-02    7.2408E-02   9.2034E-02    9.3777E-02  7.135E-02
Pb-212       3.3144E-01    3.3144E-01   6.8414E-02    7.2494E-02  3.644E-02
Pb-214       4.5356E-01    4.5359E-01   9.0983E-02    9.3423E-02  4.013E-02
Ra-226  A    3.7770E-02    3.7772E-02   4.6737E-01    4.6738E-01  3.827E-01
Th-234 #A    6.3740E-01    6.3740E-01   5.4495E-01    5.4826E-01  9.516E-01
Tl-208       1.4801E-01    1.4801E-01   4.7563E-02    4.8497E-02  2.226E-02
U-235        1.0924E-01    1.0924E-01   1.0226E-01    1.0248E-01  7.395E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 15:35:24
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_009.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.365E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.3646351E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-12                Received:        03/19/13                      
Lab ID:          244159-010                    Prepared:        03/27/13 10:30                
Matrix:          Soil                          Analyzed:        04/30/13 15:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05099 U        0.1427         0.1139            0.9     
Bismuth-212                          0.2393 U         0.4055         0.2521                    
Bismuth-214                          0.2195           0.07507        0.03980                   
Cesium-137                           0.004718 U       0.02381        0.01903           0.07    
Cobalt-60                            0.004432 U       0.03142        0.02529           0.03    
Europium-152                         0.005699 U       0.03581        0.05874           0.1     
Europium-154                         0.01374 U        0.05105        0.1525            0.2     
Lead-212                             0.2501           0.05976        0.03175                   
Lead-214                             0.4092           0.08977        0.03648                   
Potassium-40                        14.46             1.292          0.3472                    
Protactinium-234                     0.04684 U        0.09123        0.08533                   
Radium-226 (By Bismuth-214)          0.2195           0.07507        0.03980           0.2     
Thallium-208                         0.07002          0.03620        0.02053                   
Thorium-232 (By Actinium-228)        0.3699           0.1034         0.03076           0.9     
Thorium-234                          0.3022 U         1.391          1.129                     
Uranium-235                          0.04443 U        0.04013        0.1228            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244159-010                   Client ID : 12-PE-E0801-12        

Seqnum : 1513173227011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130430_011                                Batch         : 196641                       Time      : 30-APR-2013 15:34     

Cal    : 30-APR-2013 07:18:43,09-JAN-2013 12:22:14     Caldate       : 30-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300.02 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.05099          0.1139      0.9      .14266           .14271           0.018        u        

Bismuth-212                         0.2393            0.2521               .40546           .40564           0.058        u        

Bismuth-214                         0.2195            0.03980              .075067          .075728          0.0017       u        

Cesium-137                          0.004718          0.01903     0.07     .023813          .023814          -0.0026      u        

Cobalt-60                           0.004432          0.02529     0.03     .031416          .031416          -0.00079     u        

Europium-152                        0.005699          0.05874     0.1      .035806          .035807          0.0099       u        

Europium-154                        0.01374           0.1525      0.2      .051049          .051054          0.020        u        

Lead-212                            0.2501            0.03175              .059757          .063234          0.0087       u        

Lead-214                            0.4092            0.03648              .089769          .092613          0.0083       u        

Potassium-40                        14.46             0.3472               1.2922           1.4825           -0.32        u        

Protactinium-234                    0.04684           0.08533              .091233          .091975          0.0093       u        

Radium-226 (By Bismuth-214)         0.2195            0.03980     0.2      .075067          .075728          0.0017       u        

Thallium-208                        0.07002           0.02053              .036203          .036484          0.015        u        

Thorium-232 (By Actinium-228)       0.3699            0.03076     0.9      .10343           .10685           0.028        u        

Thorium-234                         0.3022            1.129                1.3914           1.3917           0.052        u        

Uranium-235                         0.04443           0.1228      0.18     .040131          .040233          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513173227011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-12          
Sample Description: 244159-010, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130430_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:28           Live Time: 2700   sec

Acquisition Time: 4/30/2013 15:34:09        Real Time: 2702   sec
Analysis Time: 4/30/2013 16:19           Dead Time: 0.08   %

Analysis Quantity: 3.000E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.699E-01      1.034E-01      1.068E-01      3.076E-02
Am-241    #AB   -5.099E-02      1.427E-01      1.427E-01      1.139E-01
Bi-212    #AB    2.393E-01      4.055E-01      4.056E-01      2.521E-01
Bi-214           2.195E-01      7.507E-02      7.573E-02      3.980E-02
Co-60     #AB    4.432E-03      3.142E-02      3.142E-02      2.529E-02
Cs-137    #AB    4.718E-03      2.381E-02      2.381E-02      1.903E-02
Eu-152    #AB    5.699E-03      3.581E-02      3.581E-02      5.874E-02
Eu-154    #AB    1.374E-02      5.105E-02      5.105E-02      1.525E-01
K-40             1.446E+01      1.292E+00      1.482E+00      3.472E-01
Pa-234    #AB    4.684E-02      9.123E-02      9.197E-02      8.533E-02
Pb-212           2.501E-01      5.976E-02      6.323E-02      3.175E-02
Pb-214           4.092E-01      8.977E-02      9.261E-02      3.648E-02
Ra-226    #      6.379E-01      5.776E-01      5.793E-01      4.390E-01
Th-234    #AB    3.022E-01      1.391E+00      1.392E+00      1.129E+00
Tl-208    #      7.002E-02      3.620E-02      3.648E-02      2.053E-02
U-235     #AB    4.443E-02      4.013E-02      4.023E-02      1.228E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.707E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

Sample description                                             
244159-010, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130430_011.An1

Acquisition information
Start time:                 4/30/2013 15:34:09
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:18:43
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.251E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0002E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0002E+02) = 

9.0084E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1037

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.31        6. 230.18   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.022E-01 Th234 
77.10       58.  26.87   0.89  3.008E-02
93.10       25.  56.55   0.88  3.990E-02    93.35   5.760  3.683E-01 U235  

93.35   4.100  5.174E-01 Ac228 
92.59   4.343  4.930E-01 Th234 
93.35   5.760  3.683E-01 U235  

93.10       25.  56.55   0.88  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.174E-01 Ac228 

121.55        5. 314.11   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
131.47        3. 424.82   0.92  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.62       11. 111.15   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.957E-02 U235  
163.31        3. 460.97   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.089E-02 U235  
185.96       33.  45.28   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.379E-01 Ra226 
185.72  57.000  3.975E-02 U235  

185.97       33.  45.16   0.97  4.819E-02   185.72  57.000  3.992E-02 U235  
186.21   3.555  6.407E-01 Ra226 

238.51      144.  11.46   0.99  4.319E-02   238.63  43.600  2.444E-01 Pb212 
241.73       46.  27.52   0.76  4.285E-02   242.00   7.268  4.932E-01 Pb214 
277.20        9. 124.43   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.95       91.  14.00   0.39  3.813E-02   295.22  18.414  4.342E-01 Pb214 
300.64       12.  75.77   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.87       44.  23.53   1.12  3.494E-02   338.32  11.400  3.709E-01 Ac228 
351.58      138.  10.52   1.59  3.404E-02   351.93  35.600  3.791E-01 Pb214 

162 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.79        8.  97.38   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.28       38.  25.85   1.34  2.416E-02   583.19  85.000  6.186E-02 Tl208 
609.30       70.  15.38   1.19  2.345E-02   609.31  45.490  2.195E-01 Bi214 
659.70        3. 252.38   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
722.71        3. 185.72   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.02        5. 127.15   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  1.281E-01 Bi212 
785.72        6. 111.98   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  9.058E-01 Bi212 
861.10        7. 104.29   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.19       52.  15.11   1.61  1.779E-02   911.20  26.200  3.694E-01 Ac228 
969.05       18.  41.92   1.62  1.704E-02   968.96  15.900  2.272E-01 Ac228 
996.13        2. 453.11   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.07       11.  59.63   1.72  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1332.03        2. 354.44   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.56      599.   4.24   1.98  1.254E-02  1460.82  10.550  1.462E+01 K40   
1763.97        8.  42.84   2.03  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.79    77.10        84.        58. 1.928E+03   53.73   0.893  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.50    59.02        64.        -8.    -0.003   279.75   0.846s
Th-234    252.65    63.31       103.         6.     0.002   460.36   0.850s
U-235     372.71    93.35        90.        25.     0.009   113.10   0.881D
Ac-228    372.71    93.35        90.        25.     0.009   113.10   0.881D
Eu-152    485.40   121.55        99.         5.     0.002   628.23   0.910s
Eu-154    498.19   124.75        74.        -2.    -0.001  1438.18   0.911s
Pa-234    525.04   131.47        98.         3.     0.001   849.64   0.920s
U-235     573.63   143.62        75.        11.     0.004   222.30   0.932s
U-235     652.32   163.31       100.         3.     0.001   921.95   0.952s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.90   185.97        94.        33.     0.012    90.32   0.974s
Ra-226    742.84   185.96        93.        33.     0.012    90.56   0.975s
U-235     817.65   204.68        76.       -13.    -0.005   200.06   0.994s
Pb-212    952.90   238.51        59.       138.     0.051    22.92   0.990 
Pb-214    965.78   241.73        52.        46.     0.017    55.03   0.762s
Tl-208   1107.57   277.20        52.         9.     0.003   248.85   1.064s
Pb-214   1178.53   294.95        36.        91.     0.034    28.00   0.387s
Pb-212   1201.28   300.64        45.        12.     0.004   151.53   1.085 
Ac-228   1350.12   337.87        32.        44.     0.016    47.07   1.121s
Pb-214   1404.92   351.58        32.       138.     0.051    21.03   1.590s
Pa-234   2277.54   569.79        25.         8.     0.003   194.76   1.325 
Tl-208   2331.48   583.28        29.        38.     0.014    51.71   1.336s
Bi-214   2435.55   609.30        30.        70.     0.026    30.77   1.186 
Cs-137   2637.15   659.70        21.         3.     0.001   504.76   1.400s
Eu-154   2889.22   722.71        19.         3.     0.001   371.44   1.448s
Bi-212   2906.45   727.02        20.         5.     0.002   254.29   1.451s
Bi-212   3141.30   785.72        19.         6.     0.002   223.96   1.495s
Tl-208   3442.92   861.10        25.         7.     0.003   208.58   1.550s
Eu-154   3485.82   871.82        19.        -1.    -0.001   835.85   1.559s
Ac-228   3643.38   911.19         3.        52.     0.019    30.22   1.611 
Eu-152   3867.42   967.17        27.        -5.    -0.002   286.38   1.621s
Ac-228   3874.96   969.05        21.        18.     0.007    83.83   1.625s
Eu-154   3983.31   996.13        23.         2.     0.001   906.21   1.643s
Eu-154   4017.04  1004.55        21.        -4.    -0.001   350.36   1.648s
Eu-152   4444.55  1111.35        26.        -3.    -0.001   548.21   1.716s
Bi-214   4479.44  1120.07        26.        11.     0.004   119.26   1.721s
Eu-154   5102.86  1275.78        14.        -1.     0.000  1165.49   1.809s
Co-60    5328.15  1332.03        19.         2.     0.001   708.89   1.840s
Eu-152   5628.62  1407.06        15.        -4.    -0.001   321.10   1.878s
K-40     5843.00  1460.58        35.       573.     0.212     8.65   1.978 
Bi-214   7058.59  1763.97        12.         8.     0.003    85.68   2.025s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6985E-01                                      5.12E+12             
911.20 3.694E-01  (  3.076E-02 1.51E+01 2.62E+01 G  
968.96 2.272E-01 -   1.305E-01 4.19E+01 1.59E+01 G  
338.32 3.709E-01 &(  1.107E-01 2.35E+01 1.14E+01 G  

Energy duplication    
93.35 5.174E-01     4.514E-01 5.65E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -5.0994E-02                                      1.58E+05             
59.54-5.099E-02 ?(  1.139E-01 1.40E+02 3.59E+01 G  

Bi-212   N   2.3931E-01                                      5.12E+12             
727.33 1.281E-01 ?(  2.521E-01 1.27E+02 6.65E+00 G  
785.37 9.058E-01 &(  1.555E+00 1.12E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.903E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.1949E-01                                      5.84E+05             
609.31 2.195E-01  (P 3.980E-02 1.54E+01 4.55E+01 G  

1120.29 1.623E-01 - P 1.735E-01 5.96E+01 1.49E+01 G  
1764.49 1.563E-01 - P 1.669E-01 4.28E+01 1.53E+01 G  

Co-60    T   4.4317E-03                                      1.93E+03             
1332.49 4.432E-03 ?(  2.529E-02 3.54E+02 1.00E+02 G  
1173.23-2.287E-04 &   2.006E-02 5.33E+03 9.98E+01 G  

Cs-137   I   4.7176E-03                                      1.10E+04             
661.66 4.718E-03 &(  1.903E-02 2.52E+02 8.50E+01 G  

Eu-152   I   5.6994E-03                                      4.94E+03             
344.28 0.000E+00 &(  5.874E-02 1.00E+03 2.66E+01 G  
121.78 1.103E-02 ?(  5.646E-02 3.14E+02 2.84E+01 G  
778.90-1.816E-03 &   1.462E-01 4.89E+03 1.30E+01 G  
964.08-7.297E-02 +   1.642E-01 1.43E+02 1.45E+01 G  

1112.08-4.412E-02 +   1.943E-01 2.74E+02 1.34E+01 G  
1408.01-4.533E-02 +   1.133E-01 1.61E+02 2.09E+01 G  

Eu-154   I   1.3744E-02                                      3.14E+03             
873.18-2.258E-02 ?(  1.525E-01 4.18E+02 1.22E+01 G  
123.07-2.920E-03 +   3.440E-02 7.19E+02 4.04E+01 G  

1274.43-6.378E-03 +   6.025E-02 5.83E+02 3.49E+01 G  
723.30 2.765E-02 ?(  8.095E-02 1.86E+02 2.00E+01 G  

1004.72-4.406E-02 +   1.217E-01 1.75E+02 1.79E+01 G  
996.25 2.929E-02 ?(  2.152E-01 4.53E+02 1.05E+01 G  

K-40     N   1.4456E+01                                      4.57E+11             
1460.82 1.446E+01  (P 3.472E-01 4.32E+00 1.06E+01 G  

Pa-234   N   4.6844E-02                                      1.63E+12             
131.30 1.229E-02 &(  8.533E-02 4.25E+02 1.82E+01 G  
569.50 1.145E-01  (  1.708E-01 9.74E+01 9.30E+00 G  
946.00 0.000E+00 -   2.168E-01 1.00E+03 1.35E+01 G  
880.52 5.819E-05 %   1.860E-01 1.94E+05 1.05E+01 G  
883.24 1.156E-02 %   2.074E-01 1.10E+03 9.70E+00 G  

165 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.5005E-01                                      5.12E+12             
238.63 2.444E-01  (P 3.175E-02 1.15E+01 4.36E+01 G  
300.09 3.277E-01  (P 4.322E-01 7.58E+01 3.18E+00 G  

Pb-214   N   4.0917E-01                                      5.84E+05             
351.93 3.791E-01 @(P 3.648E-02 1.05E+01 3.56E+01 G  
295.22 4.342E-01  (P 6.609E-02 1.40E+01 1.84E+01 G  
242.00 4.932E-01  (P 1.799E-01 2.75E+01 7.27E+00 G  

Ra-226   N   6.3788E-01                                      5.84E+05             
186.21 6.379E-01  (  4.390E-01 4.53E+01 3.56E+00 G  

Th-234   N   3.0224E-01                                      1.63E+12             
63.30 3.022E-01 ?(  1.129E+00 2.30E+02 3.75E+00 G  
92.59 0.000E+00 -   4.835E-01 1.00E+03 4.34E+00 G  

Tl-208   N   7.0015E-02                                      5.12E+12             
583.19 6.186E-02 @(  2.053E-02 2.59E+01 8.50E+01 G  
277.37 1.089E-01 ?(  2.147E-01 1.24E+02 6.60E+00 G  
860.53 1.052E-01 ?(  1.690E-01 1.04E+02 1.24E+01 G  

U-235    N   4.4431E-02                                      2.57E+11             
143.77 6.957E-02 ?(  1.228E-01 1.11E+02 1.09E+01 G  
205.32-1.841E-01 +   2.914E-01 1.00E+02 5.02E+00 G  
163.36 4.089E-02 ?(  3.081E-01 4.61E+02 5.08E+00 G  
185.72 3.992E-02  (  2.740E-02 4.52E+01 5.70E+01 G  

Energy duplication    
93.35 3.683E-01     3.213E-01 5.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.02        64.        -8.    -0.003   279.75  -5.099E-02   
Th-234      63.31       103.         6.     0.002   460.36   3.022E-01   
U-235       93.35        90.        25.     0.009   113.10   3.683E-01   
Eu-152     121.55        99.         5.     0.002   628.23   1.103E-02   
Eu-154     124.75        74.        -2.    -0.001  1438.18  -2.920E-03   
Pa-234     131.47        98.         3.     0.001   849.64   1.229E-02   
U-235      143.62        75.        11.     0.004   222.30   6.957E-02   
U-235      163.31       100.         3.     0.001   921.95   4.089E-02   
U-235      185.97        94.        33.     0.012    90.32   3.992E-02   
Ra-226     185.96        93.        33.     0.012    90.56   6.379E-01   
U-235      204.68        76.       -13.    -0.005   200.06  -1.841E-01   
Tl-208     277.20        52.         9.     0.003   248.85   1.089E-01   
Pa-234     569.79        25.         8.     0.003   194.76   1.145E-01   
Tl-208     583.28        29.        38.     0.014    51.71   6.186E-02   
Cs-137     659.70        21.         3.     0.001   504.76   4.718E-03   
Eu-154     722.71        19.         3.     0.001   371.44   2.765E-02   
Bi-212     727.02        20.         5.     0.002   254.29   1.281E-01   
Bi-212     785.72        19.         6.     0.002   223.96   9.058E-01   
Tl-208     861.10        25.         7.     0.003   208.58   1.052E-01   
Eu-154     871.82        19.        -1.    -0.001   835.85  -2.258E-02   
Eu-152     967.17        27.        -5.    -0.002   286.38  -7.297E-02   
Eu-154     996.13        23.         2.     0.001   906.21   2.929E-02   
Eu-154    1004.55        21.        -4.    -0.001   350.36  -4.406E-02   
Eu-152    1111.35        26.        -3.    -0.001   548.21  -4.412E-02   
Eu-154    1275.78        14.        -1.     0.000  1165.49  -6.378E-03   
Co-60     1332.03        19.         2.     0.001   708.89   4.432E-03   
Eu-152    1407.06        15.        -4.    -0.001   321.10  -4.533E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:19:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130430_011.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6985E-01    3.6985E-01   1.0343E-01    1.0685E-01  3.076E-02
Am-241 #A   -5.0984E-02   -5.0994E-02   1.4266E-01    1.4271E-01  1.139E-01
Bi-212 #A    2.3931E-01    2.3931E-01   4.0546E-01    4.0564E-01  2.521E-01
Bi-214       2.1948E-01    2.1949E-01   7.5067E-02    7.5728E-02  3.980E-02
Co-60  #A    4.3648E-03    4.4317E-03   3.1416E-02    3.1416E-02  2.529E-02
Cs-137 #A    4.7051E-03    4.7176E-03   2.3813E-02    2.3814E-02  1.903E-02
Eu-152 #A    5.6658E-03    5.6994E-03   3.5806E-02    3.5807E-02  5.874E-02
Eu-154 #A    1.3616E-02    1.3744E-02   5.1049E-02    5.1054E-02  1.525E-01
K-40         1.4456E+01    1.4456E+01   1.2922E+00    1.4825E+00  3.472E-01
Pa-234 #A    4.6844E-02    4.6844E-02   9.1233E-02    9.1975E-02  8.533E-02
Pb-212       2.5005E-01    2.5005E-01   5.9757E-02    6.3234E-02  3.175E-02
Pb-214       4.0915E-01    4.0917E-01   8.9769E-02    9.2613E-02  3.648E-02
Ra-226 #     6.3785E-01    6.3788E-01   5.7765E-01    5.7926E-01  4.390E-01
Th-234 #A    3.0224E-01    3.0224E-01   1.3914E+00    1.3917E+00  1.129E+00
Tl-208 #     7.0015E-02    7.0015E-02   3.6203E-02    3.6484E-02  2.053E-02
U-235  #A    4.4431E-02    4.4431E-02   4.0131E-02    4.0233E-02  1.228E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.570E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5704793E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-13                Received:        03/19/13                      
Lab ID:          244159-011                    Prepared:        03/27/13 10:37                
Matrix:          Soil                          Analyzed:        04/30/13 15:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.009225 U       0.1471         0.1205            0.9     
Bismuth-212                          0.2373 U         0.4221         0.2654                    
Bismuth-214                          0.1847           0.07064        0.03868                   
Cesium-137                           0.01305 U        0.02619        0.02016           0.07    
Cobalt-60                            0.002845 U       0.01182        0.01639           0.03    
Europium-152                         0.01541 U        0.04707        0.05619           0.1     
Europium-154                         0.02359 U        0.09178        0.1307            0.2     
Lead-212                             0.1880           0.05643        0.03180                   
Lead-214                             0.2013           0.07403        0.04160                   
Potassium-40                        16.78             1.341          0.3367                    
Protactinium-234                     0.07156          0.08772        0.06969                   
Radium-226 (By Bismuth-214)          0.1847           0.07064        0.03868           0.2     
Thallium-208                         0.05326          0.03411        0.01957                   
Thorium-232 (By Actinium-228)        0.1348           0.1004         0.07280           0.9     
Thorium-234                          0.4347 U         0.5734         0.8935                    
Uranium-235                         -0.05716 U        0.1495         0.1194            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244159-011                   Client ID : 12-PE-E0801-13        

Seqnum : 1523173356005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130430_005                                Batch         : 196641                       Time      : 30-APR-2013 15:35     

Cal    : 30-APR-2013 09:27:06,29-APR-2013 08:26:15     Caldate       : 30-APR-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327.99 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.009225         0.1205      0.9      .14711           .14711           0.018        u        

Bismuth-212                         0.2373            0.2654               .42207           .42224           0.058        u        

Bismuth-214                         0.1847            0.03868              .070638          .071124          0.0017       u        

Cesium-137                          0.01305           0.02016     0.07     .026191          .026198          -0.0026      u        

Cobalt-60                           0.002845          0.01639     0.03     .01182           .01182           -0.00079     u        

Europium-152                        0.01541           0.05619     0.1      .047073          .047079          0.0099       u        

Europium-154                        0.02359           0.1307      0.2      .091781          .091789          0.020        u        

Lead-212                            0.1880            0.03180              .05643           .058047          0.0087       u        

Lead-214                            0.2013            0.04160              .07403           .074626          0.0083       u        

Potassium-40                        16.78             0.3367               1.3409           1.5831           -0.32        u        

Protactinium-234                    0.07156           0.06969              .087723          .089508          0.0093       u        

Radium-226 (By Bismuth-214)         0.1847            0.03868     0.2      .070638          .071124          0.0017       u        

Thallium-208                        0.05326           0.01957              .034112          .034282          0.015        u        

Thorium-232 (By Actinium-228)       0.1348            0.07280     0.9      .10043           .1009            0.028        u        

Thorium-234                         0.4347            0.8935               .57336           .57483           0.052        u        

Uranium-235                         -0.05716          0.1194      0.18     .14947           .14951           0.089        u        

u=use  

Page 1 of 1                                                                                                             1523173356005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-13          
Sample Description: 244159-011, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130430_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:29           Live Time: 2700   sec

Acquisition Time: 4/30/2013 15:35:43        Real Time: 2704   sec
Analysis Time: 4/30/2013 16:20           Dead Time: 0.13   %

Analysis Quantity: 3.280E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      1.348E-01      1.004E-01      1.009E-01      7.280E-02
Am-241    #AB   -9.225E-03      1.471E-01      1.471E-01      1.205E-01
Bi-212    #AB    2.373E-01      4.221E-01      4.222E-01      2.654E-01
Bi-214           1.847E-01      7.064E-02      7.112E-02      3.868E-02
Co-60     #AB    2.845E-03      1.182E-02      1.182E-02      1.639E-02
Cs-137    #AB    1.305E-02      2.619E-02      2.620E-02      2.016E-02
Eu-152    #AB    1.541E-02      4.707E-02      4.708E-02      5.619E-02
Eu-154    #AB    2.359E-02      9.178E-02      9.179E-02      1.307E-01
K-40             1.678E+01      1.341E+00      1.583E+00      3.367E-01
Pa-234    #      7.156E-02      8.772E-02      8.951E-02      6.969E-02
Pb-212           1.880E-01      5.643E-02      5.805E-02      3.180E-02
Pb-214           2.013E-01      7.403E-02      7.463E-02      4.160E-02
Ra-226    #      4.954E-01      5.007E-01      5.015E-01      3.813E-01
Th-234    #AB    4.347E-01      5.734E-01      5.748E-01      8.935E-01
Tl-208           5.326E-02      3.411E-02      3.428E-02      1.957E-02
U-235     #AB   -5.716E-02      1.495E-01      1.495E-01      1.194E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.883E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:20:54
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_005.An1               

Sample description                                             
244159-011, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130430_005.An1

Acquisition information
Start time:                 4/30/2013 15:35:43
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/30/2013 09:27:06
Zero offset:          -0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.741E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.42keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2799E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2799E+02) = 

8.2402E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:20:54
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1071

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.82       10. 110.81   0.84  1.671E-02    63.30   3.750    PBC<MDA Th234 
92.32       19.  71.53   0.87  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.762E-01 U235  
93.18        8. 180.10   0.87  3.718E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.136E-01 U235  
93.18        8. 180.10   0.87  3.718E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.136E-01 U235  
121.91        2. 738.32   0.90  4.597E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  4.213E-03 Eu152 
131.15       15.  83.24   0.91  4.722E-02   131.30  18.200    PBC<MDA Pa234 
185.94       22.  64.54   0.96  4.662E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.101E-01 Ra226 
185.72  57.000  2.556E-02 U235  

186.01       27.  50.54   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.954E-01 Ra226 

206.57        1. 938.89   0.98  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.757E-02 U235  

238.61      121.  14.05   0.89  4.202E-02   238.63  43.600  1.880E-01 Pb212 
276.91        5. 181.00   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.29       41.  32.39   0.57  3.720E-02   295.22  18.414  1.636E-01 Pb214 
298.23        0. 299.84   1.07  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.41       15.  57.45   1.11  3.412E-02   338.32  11.400    PBC<MDA Ac228 
351.80       78.  16.69   1.12  3.324E-02   351.93  35.600  2.013E-01 Pb214 
569.69        8.  90.00   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.47       35.  32.02   0.72  2.357E-02   583.19  85.000  5.270E-02 Tl208 
609.10       63.  16.06   0.74  2.287E-02   609.31  45.490  1.847E-01 Bi214 
661.85        8. 100.33   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
726.93        7. 106.42   1.44  2.025E-02   727.33   6.650    PBC<MDA Bi212 
785.87        5. 142.55   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
864.95        1. 301.66   1.55  1.803E-02   860.53  12.400    PBC<MDA Tl208 
873.55        3. 222.68   1.56  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.22       21.  33.12   1.59  1.732E-02   911.20  26.200  1.416E-01 Ac228 
964.72        5. 152.70   1.63  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  6.062E-02 Eu152 
972.27        3. 239.22   1.63  1.658E-02   968.96  15.900    PBC<MDA Ac228 
997.09        3. 202.97   1.65  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.56        8.  66.72   1.74  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1171.83        3. 207.74   1.78  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1276.38        1. 499.90   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1460.78      726.   3.89   1.75  1.219E-02  1460.82  10.550  1.678E+01 K40   
1764.30        6.  58.78   2.14  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.44    60.33        67.        -1.    -0.001  1594.74   0.839s
Th-234    255.40    63.82        62.        10.     0.004   221.61   0.842s
Th-234    369.28    92.32        86.        19.     0.007   143.07   0.871s
Ac-228    373.41    93.35        99.         8.     0.003   360.20   0.872D
U-235     373.41    93.35        99.         8.     0.003   360.20   0.872D
Eu-152    487.54   121.91        87.         2.     0.001  1476.65   0.900s
Pa-234    524.48   131.15        71.        15.     0.006   166.48   0.909s
U-235     573.22   143.35        78.       -10.    -0.004   261.50   0.921s
U-235     654.99   163.80       104.       -11.    -0.004   280.90   0.940s
U-235     743.48   185.94        92.        22.     0.008   129.09   0.962 
Ra-226    743.75   186.01        79.        27.     0.010   101.09   0.962 
U-235     825.91   206.57        74.         1.     0.000  1877.79   0.981s
Pb-212    953.99   238.61        67.       113.     0.042    28.09   0.894 
Pb-214    978.31   244.69        58.        -2.    -0.001  1108.47   1.016s
Tl-208   1107.10   276.91        39.         5.     0.002   362.00   1.049s
Pb-214   1180.52   295.28        61.        25.     0.009    82.58   1.066s
Ac-228   1352.93   338.41        43.        15.     0.006   114.91   1.105s
Pb-214   1406.47   351.80        48.        78.     0.029    33.38   1.117 
Pa-234   2277.66   569.69        21.         8.     0.003   180.00   1.311s
Tl-208   2332.78   583.47        30.        35.     0.013    64.04   0.723s
Bi-214   2435.27   609.10        32.        63.     0.023    32.11   0.741s
Cs-137   2646.22   661.85        27.         8.     0.003   200.66   1.388s
Eu-154   2893.06   723.57        26.        -3.    -0.001   471.63   1.439s
Bi-212   2906.51   726.93        25.         7.     0.003   212.83   1.442s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3117.79   779.76        29.        -2.    -0.001   639.81   1.484s
Bi-212   3142.25   785.87        21.         5.     0.002   285.09   1.489s
Tl-208   3458.57   864.95         9.         1.     0.001   603.31   1.548 
Eu-154   3492.95   873.55        16.         3.     0.001   445.37   1.558s
Ac-228   3643.68   911.22        22.        21.     0.008    66.24   1.587s
Eu-152   3857.70   964.72        24.         5.     0.002   305.40   1.627s
Ac-228   3887.90   972.27        17.         3.     0.001   478.43   1.631s
Eu-154   3987.18   997.09        19.         3.     0.001   405.93   1.651s
Eu-154   4023.67  1006.20        15.        -1.     0.000   860.59   1.657s
Bi-214   4481.23  1120.56        27.         8.     0.003   133.43   1.740s
Co-60    4686.40  1171.83        20.         3.     0.001   415.48   1.777s
Eu-154   5104.80  1276.38        23.         1.     0.001   999.81   1.846s
Co-60    5344.96  1336.39         9.         0.     0.000  1868.06   1.884s
Eu-152   5631.42  1407.95        17.        -1.     0.000   898.94   1.932s
K-40     5842.88  1460.78        37.       707.     0.262     7.78   1.754 
Bi-214   7058.12  1764.30        13.         6.     0.002   117.55   2.137s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3475E-01                                      5.12E+12             
911.20 1.416E-01 ?(P 7.280E-02 3.31E+01 2.62E+01 G  
968.96 2.953E-02 -   1.123E-01 2.39E+02 1.59E+01 G  
338.32 1.189E-01 ?(P 1.202E-01 5.75E+01 1.14E+01 G  

Energy duplication    
93.35 1.596E-01 ?   4.642E-01 1.80E+02 4.10E+00 XA 

Am-241   I  -9.2248E-03                                      1.58E+05             
59.54-9.225E-03 &(  1.205E-01 7.97E+02 3.59E+01 G  

Bi-212   N   2.3726E-01                                      5.12E+12             
727.33 1.617E-01 &(  2.654E-01 1.06E+02 6.65E+00 G  
785.37 6.900E-01 ?(  1.536E+00 1.43E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.209E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.8467E-01                                      5.84E+05             
609.31 1.847E-01  (P 3.868E-02 1.61E+01 4.55E+01 G  

1120.29 1.148E-01 - P 1.653E-01 6.67E+01 1.49E+01 G  
1764.49 1.155E-01 - P 1.594E-01 5.88E+01 1.53E+01 G  

Co-60    T   2.8448E-03                                      1.93E+03             
1332.49-1.079E-03 ?(  1.639E-02 9.34E+02 1.00E+02 G  
1173.23 6.773E-03 &(  2.231E-02 2.08E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   1.3052E-02                                      1.10E+04             
661.66 1.305E-02 ?(  2.016E-02 1.00E+02 8.50E+01 G  

Eu-152   I   1.5414E-02                                      4.94E+03             
344.28 2.731E-03 &(  5.619E-02 1.25E+03 2.66E+01 G  
121.78 4.213E-03 ?(  5.098E-02 7.38E+02 2.84E+01 G  
778.90-2.960E-02 +   1.528E-01 3.20E+02 1.30E+01 G  
964.08 6.062E-02 ?(  1.455E-01 1.53E+02 1.45E+01 G  

1112.08-8.846E-03 %   1.764E-01 1.22E+03 1.34E+01 G  
1408.01-1.542E-02 +   1.120E-01 4.49E+02 2.09E+01 G  

Eu-154   I   2.3587E-02                                      3.14E+03             
873.18 3.707E-02 ?(  1.307E-01 2.23E+02 1.22E+01 G  
123.07 8.014E-04 &   3.545E-02 2.69E+03 4.04E+01 G  

1274.43 8.927E-03 ?(  7.244E-02 5.00E+02 3.49E+01 G  
723.30-2.389E-02 +   9.015E-02 2.36E+02 2.00E+01 G  

1004.72-1.394E-02 +   9.674E-02 4.30E+02 1.79E+01 G  
996.25 5.668E-02 &(  1.821E-01 2.03E+02 1.05E+01 G  

K-40     N   1.6778E+01                                      4.57E+11             
1460.82 1.678E+01  (P 3.367E-01 3.89E+00 1.06E+01 G  

Pa-234   N   7.1557E-02                                      1.63E+12             
131.30 5.344E-02 ?(  6.969E-02 8.32E+01 1.82E+01 G  
569.50 1.070E-01 &(  1.456E-01 9.00E+01 9.30E+00 G  
946.00 6.268E-03 %   1.194E-01 1.17E+03 1.35E+01 G  
880.52 0.000E+00 &   1.435E-01 1.00E+03 1.05E+01 G  
883.24 7.890E-03 %   1.825E-01 1.41E+03 9.70E+00 G  

Pb-212   N   1.8800E-01                                      5.12E+12             
238.63 1.880E-01  (P 3.180E-02 1.40E+01 4.36E+01 G  
300.09 9.049E-03 % P 3.217E-01 3.00E+02 3.18E+00 G  

Pb-214   N   2.0132E-01                                      5.84E+05             
351.93 2.013E-01  (P 4.160E-02 1.67E+01 3.56E+01 G  
295.22 1.115E-01 - P 8.115E-02 4.13E+01 1.84E+01 G  
242.00-2.033E-02 - P 1.785E-01 5.54E+02 7.27E+00 G  

Ra-226   N   4.9535E-01                                      5.84E+05             
186.21 4.954E-01  (  3.813E-01 5.05E+01 3.56E+00 G  

Th-234   N   4.3473E-01                                      1.63E+12             
63.30 5.097E-01 &(  8.935E-01 1.11E+02 3.75E+00 G  
92.59 3.700E-01 ?(  4.135E-01 7.15E+01 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   5.3263E-02                                      5.12E+12             
583.19 5.270E-02  (  1.957E-02 3.20E+01 8.50E+01 G  
277.37 6.052E-02 ?(  1.750E-01 1.81E+02 6.60E+00 G  
860.53 1.975E-02 -   9.436E-02 3.02E+02 1.24E+01 G  

U-235    N  -5.7159E-02                                      2.57E+11             
143.77-5.716E-02 ?(  1.194E-01 1.31E+02 1.09E+01 G  
205.32 1.757E-02 +   2.706E-01 9.39E+02 5.02E+00 G  
163.36-1.318E-01 &   2.976E-01 1.40E+02 5.08E+00 G  
185.72 2.556E-02 +   2.567E-02 6.45E+01 5.70E+01 G  

Energy duplication    
93.35 1.136E-01 ?   3.304E-01 1.80E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.33        67.        -1.    -0.001  1594.74  -9.225E-03   
Th-234      63.82        62.        10.     0.004   221.61   5.097E-01   
Th-234      92.32        86.        19.     0.007   143.07   3.700E-01   
U-235       93.35        99.         8.     0.003   360.20   1.136E-01   
Eu-152     121.91        87.         2.     0.001  1476.65   4.213E-03   
Pa-234     131.15        71.        15.     0.006   166.48   5.344E-02   
U-235      143.35        78.       -10.    -0.004   261.50  -5.716E-02   
U-235      163.80       104.       -11.    -0.004   280.90  -1.318E-01   
U-235      185.94        92.        22.     0.008   129.09   2.556E-02   
Ra-226     186.01        79.        27.     0.010   101.09   4.954E-01   
U-235      206.57        74.         1.     0.000  1877.79   1.757E-02   
Pa-234     569.69        21.         8.     0.003   180.00   1.070E-01   
Cs-137     661.85        27.         8.     0.003   200.66   1.305E-02   
Eu-154     723.57        26.        -3.    -0.001   471.63  -2.389E-02   
Bi-212     726.93        25.         7.     0.003   212.83   1.617E-01   
Eu-152     779.76        29.        -2.    -0.001   639.81  -2.960E-02   
Bi-212     785.87        21.         5.     0.002   285.09   6.900E-01   
Eu-154     873.55        16.         3.     0.001   445.37   3.707E-02   
Eu-152     964.72        24.         5.     0.002   305.40   6.062E-02   
Eu-154     997.09        19.         3.     0.001   405.93   5.668E-02   
Eu-154    1006.20        15.        -1.     0.000   860.59  -1.394E-02   
Co-60     1171.83        20.         3.     0.001   415.48   6.773E-03   
Eu-154    1276.38        23.         1.     0.001   999.81   8.927E-03   
Co-60     1336.39         9.         0.     0.000  1868.06  -1.079E-03   
Eu-152    1407.95        17.        -1.     0.000   898.94  -1.542E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     1.3475E-01    1.3475E-01   1.0043E-01    1.0090E-01  7.280E-02
Am-241 #A   -9.2231E-03   -9.2248E-03   1.4711E-01    1.4711E-01  1.205E-01
Bi-212 #A    2.3726E-01    2.3726E-01   4.2207E-01    4.2224E-01  2.654E-01
Bi-214       1.8466E-01    1.8467E-01   7.0638E-02    7.1124E-02  3.868E-02
Co-60  #A    2.8019E-03    2.8448E-03   1.1820E-02    1.1820E-02  1.639E-02
Cs-137 #A    1.3018E-02    1.3052E-02   2.6191E-02    2.6198E-02  2.016E-02
Eu-152 #A    1.5323E-02    1.5414E-02   4.7073E-02    4.7079E-02  5.619E-02
Eu-154 #A    2.3368E-02    2.3587E-02   9.1781E-02    9.1789E-02  1.307E-01
K-40         1.6778E+01    1.6778E+01   1.3409E+00    1.5831E+00  3.367E-01
Pa-234 #C    7.1557E-02    7.1557E-02   8.7723E-02    8.9508E-02  6.969E-02
Pb-212       1.8800E-01    1.8800E-01   5.6430E-02    5.8047E-02  3.180E-02
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Pb-214       2.0131E-01    2.0132E-01   7.4030E-02    7.4626E-02  4.160E-02
Ra-226 #     4.9533E-01    4.9535E-01   5.0073E-01    5.0153E-01  3.813E-01
Th-234 #A    4.3473E-01    4.3473E-01   5.7336E-01    5.7483E-01  8.935E-01
Tl-208       5.3263E-02    5.3263E-02   3.4112E-02    3.4282E-02  1.957E-02
U-235  #A   -5.7159E-02   -5.7159E-02   1.4947E-01    1.4951E-01  1.194E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.754E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.7539896E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-14                Received:        03/19/13                      
Lab ID:          244159-012                    Prepared:        03/27/13 10:41                
Matrix:          Soil                          Analyzed:        04/30/13 15:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:35                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.001183 U       0.1224        0.1007            0.9     
Bismuth-212                          0.2563           0.3273        0.2462                    
Bismuth-214                          0.1915           0.06540       0.03485                   
Cesium-137                           0.009920 U       0.02788       0.02197           0.07    
Cobalt-60                            0.0007684 U      0.02637       0.02161           0.03    
Europium-152                         0.05767          0.07107       0.04482           0.1     
Europium-154                         0.01235 U b      0.06638       0.2079            0.2     
Lead-212                             0.1716           0.04697       0.02654                   
Lead-214                             0.2425           0.06533       0.03698                   
Potassium-40                        15.84             1.269         0.2592                    
Protactinium-234                     0.02182 U        0.07497       0.06533                   
Radium-226 (By Bismuth-214)          0.1915           0.06540       0.03485           0.2     
Thallium-208                         0.05685          0.02753       0.01762                   
Thorium-232 (By Actinium-228)        0.1709           0.09148       0.07302           0.9     
Thorium-234                          0.3250 U         0.4324        1.013                     
Uranium-235                          0.007562 U       0.01606       0.1442            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244159-012                   Client ID : 12-PE-E0801-14        

Seqnum : 1533173228010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130430_010                                Batch         : 196641                       Time      : 30-APR-2013 15:37     

Cal    : 30-APR-2013 07:20:29,05-MAR-2013 18:53:13     Caldate       : 30-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.73 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.001183         0.1007      0.9      .12241           .12241           0.018       u           

Bismuth-212                        0.2563           0.2462               .32726           .32753           0.058       u           

Bismuth-214                        0.1915           0.03485              .065401          .065965          0.0017      u           

Cesium-137                         0.009920         0.02197     0.07     .027879          .027882          -0.0026     u           

Cobalt-60                          0.0007684        0.02161     0.03     .026369          .02637           -0.00079    u           

Europium-152                       0.05767          0.04482     0.1      .071067          .071121          0.0099      u           

Europium-154                       0.01235          0.2079      0.2      .066375          .066378          0.020       MDA+ u b*

Lead-212                           0.1716           0.02654              .046969          .048583          0.0087      u           

Lead-214                           0.2425           0.03698              .065332          .066309          0.0083      u           

Potassium-40                       15.84            0.2592               1.2689           1.4972           -0.32       u           

Protactinium-234                   0.02182          0.06533              .074966          .075162          0.0093      u           

Radium-226 (By Bismuth-214)        0.1915           0.03485     0.2      .065401          .065965          0.0017      u           

Thallium-208                       0.05685          0.01762              .027533          .027772          0.015       u           

Thorium-232 (By Actinium-228)      0.1709           0.07302     0.9      .091484          .092315          0.028       u           

Thorium-234                        0.3250           1.013                .43237           .43346           0.052       u           

Uranium-235                        0.007562         0.1442      0.18     .016059          .016066          0.089       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-14          
Sample Description: 244159-012, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130430_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:35           Live Time: 2700   sec

Acquisition Time: 4/30/2013 15:37:50        Real Time: 2707   sec
Analysis Time: 4/30/2013 16:23           Dead Time: 0.26   %

Analysis Quantity: 3.237E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.709E-01      9.148E-02      9.232E-02      7.302E-02
Am-241    #AB    1.183E-03      1.224E-01      1.224E-01      1.007E-01
Bi-212    #      2.563E-01      3.273E-01      3.275E-01      2.462E-01
Bi-214           1.915E-01      6.540E-02      6.596E-02      3.485E-02
Co-60     #AB    7.684E-04      2.637E-02      2.637E-02      2.161E-02
Cs-137    #AB    9.920E-03      2.788E-02      2.788E-02      2.197E-02
Eu-152    #      5.767E-02      7.107E-02      7.112E-02      4.482E-02
Eu-154    #AB    1.235E-02      6.638E-02      6.638E-02      2.079E-01
K-40             1.584E+01      1.269E+00      1.497E+00      2.592E-01
Pa-234    #AB    2.182E-02      7.497E-02      7.516E-02      6.533E-02
Pb-212           1.716E-01      4.697E-02      4.858E-02      2.654E-02
Pb-214           2.425E-01      6.533E-02      6.631E-02      3.698E-02
Ra-226    #AB    1.949E-01      4.939E-01      4.940E-01      3.950E-01
Th-234    #AB    3.250E-01      4.324E-01      4.335E-01      1.013E+00
Tl-208    #      5.685E-02      2.753E-02      2.777E-02      1.762E-02
U-235     #AB    7.562E-03      1.606E-02      1.607E-02      1.442E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.756E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

Sample description                                             
244159-012, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130430_010.An1

Acquisition information
Start time:                 4/30/2013 15:37:50
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2373E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2373E+02) = 

8.3486E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   10 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0752

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.99        6. 235.15   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.14       55.  26.21   0.93  2.933E-02
93.16       21.  66.51   0.82  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.809E-01 U235  
93.35   4.100  3.947E-01 Ac228 
93.35   5.760  2.809E-01 U235  

93.20       23.  55.28   0.82  3.937E-02    92.59   4.343  4.183E-01 Th234 
93.35   5.760  3.123E-01 U235  
93.35   4.100  4.388E-01 Ac228 

93.20       23.  55.28   0.82  3.937E-02    92.59   4.343  4.183E-01 Th234 
93.35   5.760  3.123E-01 U235  
93.35   4.100  4.388E-01 Ac228 

163.07        5. 291.13   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  5.760E-02 U235  

186.14       12. 106.18   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  2.228E-01 Ra226 
185.72  57.000  1.388E-02 U235  

186.27       11. 126.71   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.949E-01 Ra226 

205.31        2. 556.21   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.843E-02 U235  

238.73      110.  13.14   1.02  4.347E-02   238.63  43.600  1.716E-01 Pb212 
242.04       40.  31.14   0.63  4.315E-02   242.00   7.268  3.964E-01 Pb214 
276.92       11.  83.54   1.04  3.983E-02   277.37   6.600    PBC<MDA Tl208 

277.37   6.600    PBC<MDA Tl208 
295.30       60.  21.07   0.84  3.829E-02   295.22  18.414  2.618E-01 Pb214 
300.26       12.  64.72   1.06  3.789E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.35       22.  42.61   1.10  3.500E-02   338.32  11.400  1.672E-01 Ac228 
344.44        3. 251.08   1.11  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.81       96.  14.58   0.86  3.408E-02   351.93  35.600  2.326E-01 Pb214 
583.22       38.  21.81   1.35  2.394E-02   583.19  85.000  5.715E-02 Tl208 

583.19  85.000  5.715E-02 Tl208 
609.31       65.  15.33   0.99  2.322E-02   609.31  45.490  1.900E-01 Bi214 
661.42        6. 140.51   1.42  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.55       11.  51.75   1.48  2.051E-02   727.33   6.650  2.563E-01 Bi212 
779.90       12.  61.62   1.52  1.955E-02   778.90  12.970  1.464E-01 Eu152 
861.40        4. 177.87   1.59  1.823E-02   860.53  12.400    PBC<MDA Tl208 

860.53  12.400  5.474E-02 Tl208 
883.28        3. 171.81   1.60  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.43       26.  32.43   1.63  1.750E-02   911.20  26.200  1.724E-01 Ac228 
970.31        6. 120.19   1.67  1.675E-02   968.96  15.900    PBC<MDA Ac228 
995.87        1. 798.12   1.69  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1119.94       14.  48.42   1.77  1.507E-02  1120.29  14.910  1.962E-01 Bi214 
1274.48        3. 268.64   1.86  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1406.94        5.  99.39   1.93  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      679.   3.92   1.78  1.229E-02  1460.82  10.550  1.584E+01 K40   
1764.31        3.  60.25   2.07  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.77    77.14        74.        55. 1.885E+03   52.42   0.929  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.21    62.99        88.         6.     0.002   470.31   0.786s
Th-234    372.78    93.16        84.        21.     0.008   133.03   0.822s
U-235     373.56    93.35        69.        23.     0.008   110.57   0.823D
Ac-228    373.56    93.35        69.        23.     0.008   110.57   0.823D
Eu-154    491.26   122.80        82.        -8.    -0.003   314.95   0.858s
U-235     575.26   143.82       122.       -10.    -0.004   307.26   0.883s
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.23   163.07        93.         5.     0.002   582.26   0.906 
U-235     744.44   186.14        81.        12.     0.005   212.36   0.932s
Ra-226    744.95   186.27        89.        11.     0.004   253.42   0.933s
U-235     821.06   205.31        71.         2.     0.001  1112.42   0.955s
Pb-212    954.64   238.73        49.       105.     0.039    26.27   1.023 
Pb-214    967.87   242.04        45.        40.     0.015    62.27   0.626s
Tl-208   1107.29   276.92        40.        11.     0.004   167.08   1.036s
Pb-214   1180.76   295.30        46.        60.     0.022    42.14   0.843 
Pb-212   1200.58   300.26        35.        12.     0.005   129.44   1.061 
Ac-228   1352.88   338.35        31.        22.     0.008    85.22   1.102s
Eu-152   1377.20   344.44        32.         3.     0.001   502.15   1.108s
Pb-214   1406.66   351.81        39.        91.     0.034    29.15   0.857 
Tl-208   2331.90   583.22        25.        38.     0.014    43.61   1.348 
Bi-214   2436.26   609.31        26.        65.     0.024    30.65   0.991s
Cs-137   2644.62   661.42        32.         6.     0.002   281.03   1.420s
Bi-212   2909.12   727.55        22.        11.     0.004   103.50   1.477s
Eu-152   3118.48   779.90        21.        12.     0.004   123.24   1.521s
Tl-208   3444.46   861.40        23.         4.     0.001   355.74   1.586s
Pa-234   3524.40   881.38        26.        -4.    -0.002   365.15   1.602s
Pa-234   3531.98   883.28        16.         3.     0.001   343.62   1.604s
Ac-228   3644.60   911.43        22.        26.     0.009    64.86   1.625s
Pa-234   3779.12   945.06        35.        -3.    -0.001   635.91   1.651s
Ac-228   3880.14   970.31        22.         6.     0.002   240.37   1.668s
Eu-154   3982.40   995.87        14.         1.     0.000  1596.24   1.688s
Eu-154   4022.10  1005.80        31.        -6.    -0.002   297.52   1.693s
Bi-214   4478.79  1119.94        17.        14.     0.005    96.83   1.771s
Eu-154   5097.15  1274.48        22.         3.     0.001   537.28   1.863s
Eu-152   5627.29  1406.94        11.         5.     0.002   198.78   1.932s
K-40     5842.82  1460.79        22.       664.     0.246     7.83   1.782 
Bi-214   7057.89  1764.31         9.         3.     0.001   120.50   2.068s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.7085E-01                                      5.12E+12             
911.20 1.724E-01 ?(  7.302E-02 3.24E+01 2.62E+01 G  
968.96 6.765E-02 -   1.258E-01 1.20E+02 1.59E+01 G  
338.32 1.672E-01 ?(  1.013E-01 4.26E+01 1.14E+01 G  

Energy duplication    
93.35 4.388E-01     3.700E-01 5.53E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.1826E-03                                      1.58E+05             
59.54 1.183E-03 &(  1.007E-01 5.18E+03 3.59E+01 G  

Bi-212   N   2.5627E-01                                      5.12E+12             
727.33 2.563E-01 ?(P 2.462E-01 5.18E+01 6.65E+00 G  
785.37-1.115E-01 % P 1.598E+00 3.55E+03 1.11E+00 G  

1620.74 0.000E+00 -   2.629E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.9152E-01                                      5.84E+05             
609.31 1.900E-01  (P 3.485E-02 1.53E+01 4.55E+01 G  

1120.29 1.962E-01 ?(  1.310E-01 4.84E+01 1.49E+01 G  
1764.49 5.622E-02 - P 1.336E-01 6.03E+01 1.53E+01 G  

Co-60    T   7.6837E-04                                      1.93E+03             
1332.49 7.684E-04 %(  2.161E-02 1.72E+03 1.00E+02 G  
1173.23 8.088E-04 %   2.602E-02 1.96E+03 9.98E+01 G  

Cs-137   I   9.9203E-03                                      1.10E+04             
661.66 9.920E-03 ?(  2.197E-02 1.41E+02 8.50E+01 G  

Eu-152   I   5.7665E-02                                      4.94E+03             
344.28 1.111E-02 &(  4.482E-02 2.51E+02 2.66E+01 G  
121.78 0.000E+00 -   5.820E-02 1.00E+03 2.84E+01 G  
778.90 1.464E-01 &(  1.312E-01 6.16E+01 1.30E+01 G  
964.08-7.110E-04 %   1.556E-01 1.33E+04 1.45E+01 G  

1112.08 0.000E+00 &   1.235E-01 1.00E+03 1.34E+01 G  
1408.01 6.183E-02 ?(  9.095E-02 9.94E+01 2.09E+01 G  

Eu-154   I   1.2354E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.079E-01 1.00E+03 1.22E+01 G  
123.07-1.327E-02 +   3.358E-02 1.57E+02 4.04E+01 G  

1274.43 1.669E-02 ?(  7.185E-02 2.69E+02 3.49E+01 G  
723.30 1.478E-03 %   1.158E-01 4.76E+03 2.00E+01 G  

1004.72-5.925E-02 +   1.392E-01 1.49E+02 1.79E+01 G  
996.25 1.225E-02 &(  1.592E-01 7.98E+02 1.05E+01 G  

K-40     N   1.5841E+01                                      4.57E+11             
1460.82 1.584E+01  (P 2.592E-01 3.92E+00 1.06E+01 G  

Pa-234   N   2.1816E-02                                      1.63E+12             
131.30 6.530E-04 %(  6.533E-02 6.08E+03 1.82E+01 G  
569.50-3.374E-03 %   1.342E-01 2.42E+03 9.30E+00 G  
946.00-3.584E-02 &   1.842E-01 3.18E+02 1.35E+01 G  
880.52-6.698E-02 +   1.939E-01 1.83E+02 1.05E+01 G  
883.24 6.152E-02 ?(  1.654E-01 1.72E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 16:23:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.7164E-01                                      5.12E+12             
238.63 1.716E-01  (P 2.654E-02 1.31E+01 4.36E+01 G  
300.09 3.205E-01 + P 3.526E-01 6.47E+01 3.18E+00 G  

Pb-214   N   2.4252E-01                                      5.84E+05             
351.93 2.326E-01  (P 3.698E-02 1.46E+01 3.56E+01 G  
295.22 2.618E-01  (P 6.953E-02 2.11E+01 1.84E+01 G  
242.00 3.964E-01 +   1.538E-01 3.11E+01 7.27E+00 G  

Ra-226   N   1.9489E-01                                      5.84E+05             
186.21 1.949E-01 ?(  3.950E-01 1.27E+02 3.56E+00 G  

Th-234   N   3.2502E-01                                      1.63E+12             
63.30 2.657E-01 &(  1.013E+00 2.35E+02 3.75E+00 G  
92.59 3.762E-01  (  3.890E-01 6.65E+01 4.34E+00 G  

Tl-208   N   5.6848E-02                                      5.12E+12             
583.19 5.715E-02  (P 1.762E-02 2.18E+01 8.50E+01 G  
277.37 1.278E-01 + P 1.729E-01 8.35E+01 6.60E+00 G  
860.53 5.474E-02 &(  1.540E-01 1.78E+02 1.24E+01 G  

U-235    N   7.5622E-03                                      2.57E+11             
143.77-5.819E-02 ?(  1.442E-01 1.54E+02 1.09E+01 G  
205.32 2.843E-02 ?(  2.586E-01 5.56E+02 5.02E+00 G  
163.36 5.760E-02  (  2.728E-01 2.91E+02 5.08E+00 G  
185.72 1.388E-02 &(  2.341E-02 1.06E+02 5.70E+01 G  

Energy duplication    
93.35 3.123E-01     2.634E-01 5.53E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_010.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.99        88.         6.     0.002   470.31   2.657E-01   
Th-234      93.16        84.        21.     0.008   133.03   3.762E-01   
U-235       93.35        69.        23.     0.008   110.57   3.123E-01   
Eu-154     122.80        82.        -8.    -0.003   314.95  -1.327E-02   
U-235      143.82       122.       -10.    -0.004   307.26  -5.819E-02   
U-235      163.07        93.         5.     0.002   582.26   5.760E-02   
U-235      186.14        81.        12.     0.005   212.36   1.388E-02   
Ra-226     186.27        89.        11.     0.004   253.42   1.949E-01   
U-235      205.31        71.         2.     0.001  1112.42   2.843E-02   
Tl-208     276.92        40.        11.     0.004   167.08   1.278E-01  P
Eu-152     344.44        32.         3.     0.001   502.15   1.111E-02   
Tl-208     583.22        25.        38.     0.014    43.61   5.715E-02  P
Cs-137     661.42        32.         6.     0.002   281.03   9.920E-03   
Eu-152     779.90        21.        12.     0.004   123.24   1.464E-01   
Tl-208     861.40        23.         4.     0.001   355.74   5.474E-02   
Pa-234     881.38        26.        -4.    -0.002   365.15  -6.698E-02   
Pa-234     883.28        16.         3.     0.001   343.62   6.152E-02   
Pa-234     945.06        35.        -3.    -0.001   635.91  -3.584E-02   
Eu-154     995.87        14.         1.     0.000  1596.24   1.225E-02   
Eu-154    1005.80        31.        -6.    -0.002   297.52  -5.925E-02   
Eu-154    1274.48        22.         3.     0.001   537.28   1.669E-02   
Eu-152    1406.94        11.         5.     0.002   198.78   6.183E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.7085E-01    1.7085E-01   9.1484E-02    9.2315E-02  7.302E-02
Am-241 #A    1.1824E-03    1.1826E-03   1.2241E-01    1.2241E-01  1.007E-01
Bi-212 #     2.5627E-01    2.5627E-01   3.2726E-01    3.2753E-01  2.462E-01
Bi-214       1.9151E-01    1.9152E-01   6.5401E-02    6.5965E-02  3.485E-02
Co-60  #A    7.5678E-04    7.6837E-04   2.6369E-02    2.6370E-02  2.161E-02
Cs-137 #A    9.8939E-03    9.9203E-03   2.7879E-02    2.7882E-02  2.197E-02
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Eu-152 #C    5.7324E-02    5.7665E-02   7.1067E-02    7.1121E-02  4.482E-02
Eu-154 #A    1.2239E-02    1.2354E-02   6.6375E-02    6.6378E-02  2.079E-01
K-40         1.5841E+01    1.5841E+01   1.2689E+00    1.4972E+00  2.592E-01
Pa-234 #A    2.1816E-02    2.1816E-02   7.4966E-02    7.5162E-02  6.533E-02
Pb-212       1.7164E-01    1.7164E-01   4.6969E-02    4.8583E-02  2.654E-02
Pb-214       2.4250E-01    2.4252E-01   6.5332E-02    6.6309E-02  3.698E-02
Ra-226 #A    1.9488E-01    1.9489E-01   4.9390E-01    4.9403E-01  3.950E-01
Th-234 #A    3.2502E-01    3.2502E-01   4.3237E-01    4.3346E-01  1.013E+00
Tl-208 #     5.6848E-02    5.6848E-02   2.7533E-02    2.7772E-02  1.762E-02
U-235  #A    7.5622E-03    7.5622E-03   1.6059E-02    1.6066E-02  1.442E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.687E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.6873793E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244159 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010                                                            Seqnum        : 1513171789011.1                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

202 of 420



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0

203 of 420



CURTIS & TOMPKINS SPIKE USER REPORT FOR 244159 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.1                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244159                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244159 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.1                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  

Page 1 of 1                                                                                                           1513164597010.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander

217 of 420

------------------------------------------------------------------------------



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

222 of 420



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

226 of 420

DPt Pr.tinn l i mit mPth nrl : c.r iti r.;ci l l PvP l OR'T'F.c. mPt hnrl 

RcJr. k qrrnmrl wi rlt.h : cJVPrcJqP of f i vP po i nts . 



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00

231 of 420



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:18:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0816 +0.250264*Channel -5.25118e-008*Channel**2

FWHM (ch) =   3.1283 +0.001071*Channel -5.15462e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.90     0.91   -1.68%
977.46      244.70   244.66  0.02%      1.05     1.03    1.36%

1375.23      344.28   344.15  0.04%      1.13     1.13    0.44%
3114.39      778.90   778.99 -0.01%      1.50     1.49    0.60%
3855.04      964.08   964.08  0.00%      1.60     1.62   -1.15%
5632.37     1408.01  1407.99  0.00%      1.88     1.88    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

256 of 420



ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 09:27:06

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0864 +0.250244*Channel -3.7415e-008*Channel**2

FWHM (ch) =   3.1117 +0.001013*Channel -3.41271e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.76  0.02%      0.90     0.90   -0.17%
978.29      244.70   244.69  0.00%      1.01     1.02   -0.53%

1376.63      344.28   344.34 -0.02%      1.12     1.11    1.04%
3114.29      778.90   778.88  0.00%      1.47     1.48   -0.88%
3855.09      964.08   964.07  0.00%      1.64     1.63    0.55%
5631.69     1408.01  1408.02 -0.00%      1.93     1.93   -0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

263 of 420



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 08:39:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

266 of 420

nPtPr.t i o n l i mi t mpthorl : Criti r.;i l l pvp l - ORT~C mpt h o rl 

R;i r.kqrrnmrl wi rlt.h: ilVP,ilqP nf f i vP po i nts. 



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  

268 of 420



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

290 of 420

c;PS/Son rr.P. 



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:20:29

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1237 +0.250237*Channel -3.44094e-008*Channel**2

FWHM (ch) =   2.8276 +0.001260*Channel -6.90079e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.85     0.86   -0.66%
978.74      244.70   244.76 -0.03%      1.01     1.00    1.48%

1376.38      344.28   344.23  0.01%      1.10     1.11   -0.39%
3114.59      778.90   778.93 -0.00%      1.49     1.52   -2.09%
3855.13      964.08   964.06  0.00%      1.70     1.66    1.85%
5631.59     1408.01  1408.02 -0.00%      1.93     1.93   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:07:58
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.98      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130430001_QCAsLeft.An1

Acquisition information
Start time:                 4/30/2013 07:07:58
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:18:43
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.251E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0593

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10571.   1.51   1.08  1.774E-02
45.45     5303.   2.10   0.83  1.759E-02
46.82     1518.   7.70   0.83  1.756E-02
121.88    85676.   0.37   0.90  1.556E-02   121.78  28.410  9.916E-01 QA122 
244.65    17797.   0.91   1.05  1.231E-02   244.70   7.550  9.804E-01 Qa245 
295.85      834.   8.09   1.05  1.099E-02
344.15    49946.   0.48   1.13  9.739E-03   344.28  26.590  9.876E-01 Qa344 
367.52     1688.   4.80   1.07  9.495E-03
411.00     3725.   2.31   1.16  9.043E-03
443.89     4720.   2.05   1.19  8.701E-03
488.62      665.   9.73   1.18  8.236E-03
564.03      675.   7.81   1.32  7.451E-03
586.21      707.  10.22   1.32  7.221E-03
678.76      600.   9.22   1.31  6.259E-03
688.73     1029.   6.94   1.55  6.155E-03
719.30      348.  17.57   1.23  5.838E-03
778.99    13092.   1.03   1.50  5.218E-03   778.90  12.970  9.902E-01 Qa779 
810.57      416.  11.42   1.10  5.102E-03
867.44     3859.   2.51   1.60  4.894E-03
919.38      438.  13.19   1.61  4.703E-03
964.07    13111.   0.96   1.60  4.540E-03   964.08  14.500  1.020E+00 Qa964 

1005.18      710.   6.30   1.38  4.432E-03
1085.90     8167.   1.19   1.70  4.219E-03
1090.02     1356.   3.99   1.70  4.209E-03
1112.04    10846.   1.10   1.69  4.150E-03
1212.96     1054.   4.70   1.64  3.885E-03
1299.13     1164.   3.82   2.03  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13878.   0.87   1.89  3.372E-03  1408.01  20.850  1.011E+00 Qa1408
1457.53      315.   6.81   1.76  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.96      5720.     10571. 5.960E+05    3.02   1.076  -      s 
181.31    45.42      3544.      5303. 3.015E+05    4.20   0.831  -       D
186.77    46.78      6072.      1518. 8.644E+04   15.40   0.832  -       D

1182.13   295.85      1429.       834. 7.593E+04   16.17   1.054  -        
1468.66   367.52      1430.      1688. 1.777E+05    9.59   1.069  -      s 
1642.50   411.00      1157.      3725. 4.119E+05    4.63   1.161  -        
1774.04   443.89      1318.      4720. 5.425E+05    4.09   1.189  -        
1952.88   488.62      1136.       665. 8.073E+04   19.46   1.178  -        
2254.50   564.11      1056.       675. 9.066E+04   15.63   1.320  -       D
2343.18   586.21      1290.       707. 9.791E+04   20.44   1.319  -      s 
2713.38   678.76       847.       600. 9.580E+04   18.44   1.313  -        
2753.29   688.73      1165.      1029. 1.672E+05   13.89   1.546  -        
2875.56   719.30      1063.       348. 5.968E+04   35.15   1.226  -        
3240.74   810.57       659.       416. 8.158E+04   22.85   1.095  -      s 
3468.28   867.44      1377.      3859. 7.886E+05    5.02   1.602  -        
3676.17   919.38       803.       438. 9.304E+04   26.37   1.606  -        
4019.54  1005.18       391.       710. 1.602E+05   12.60   1.378  -        
4342.64  1085.82       639.      8167. 1.936E+06    2.38   1.700  -       D
4359.13  1089.94       789.      1356. 3.223E+05    7.99   1.703  -       D
4447.30  1112.04       766.     10846. 2.613E+06    2.20   1.693  -        
4851.32  1212.96       351.      1054. 2.713E+05    9.41   1.642  -        
5196.39  1299.13       174.      1164. 3.182E+05    7.65   2.033  -        
5830.77  1457.53        29.       315. 9.728E+04   13.63   1.756  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.74   121.88      5119.     85676.   142.794     0.74   0.895 
Qa-245    977.46   244.65      2828.     17797.    29.662     1.82   1.047 
Qa-344   1375.23   344.15      1906.     49946.    83.244     0.95   1.131 
Qa-779   3114.38   778.99      1285.     13092.    21.820     2.06   1.500 
Qa-964   3855.02   964.07       688.     13111.    21.852     1.93   1.605 
Qa-1408  5632.22  1407.96       156.     13878.    23.130     1.75   1.892 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9164E-01                                      4.94E+03             
121.78 9.916E-01  (  1.929E-03 3.70E-01 2.84E+01 G  

Qa-245       9.8041E-01                                      4.94E+03             
244.70 9.804E-01  (  6.826E-03 9.11E-01 7.55E+00 G  

Qa-344       9.8755E-01                                      4.94E+03             
344.28 9.876E-01  (  2.011E-03 4.76E-01 2.66E+01 G  

Qa-779       9.9024E-01                                      4.94E+03             
778.90 9.902E-01  (  6.317E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0195E+00                                      4.94E+03             
964.08 1.020E+00  (  4.752E-03 9.65E-01 1.45E+01 G  

Qa-1408      1.0105E+00                                      4.94E+03             
1408.01 1.011E+00  (  2.118E-03 8.73E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7265E-01    9.9164E-01   7.3392E-03    1.1345E-01  1.929E-03
Qa-245       8.6277E-01    9.8041E-01   1.7861E-02    1.1334E-01  6.826E-03
Qa-344       8.6905E-01    9.8755E-01   9.3934E-03    1.1313E-01  2.011E-03
Qa-779       8.7141E-01    9.9024E-01   2.0353E-02    1.1487E-01  6.317E-03
Qa-964       8.9719E-01    1.0195E+00   1.9673E-02    1.1804E-01  4.752E-03
Qa-1408      8.8928E-01    1.0105E+00   1.7640E-02    1.1671E-01  2.118E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.262E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9799089E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 09:16:09
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.47      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.95      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130430001_QCAsLeft.An1

Acquisition information
Start time:                 4/30/2013 09:16:09
Live time:                600
Real time:                629
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 09:27:06
Zero offset:          -0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.741E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.42keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0235

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8048.   1.98   1.14  1.673E-02
45.30     4120.   2.58   0.82  1.660E-02
46.69     1256.   8.79   0.83  1.656E-02
121.76    81899.   0.38   0.90  1.472E-02   121.78  28.410  1.002E+00 QA122 
244.69    17128.   0.94   1.01  1.171E-02   244.70   7.550  9.919E-01 Qa245 
295.94      797.   9.31   1.19  1.046E-02
344.33    48182.   0.48   1.12  9.283E-03   344.28  26.590  9.991E-01 Qa344 
367.69     1618.   4.93   1.24  9.054E-03
411.09     3525.   2.33   1.20  8.628E-03
443.93     4789.   2.02   1.14  8.305E-03
488.62      547.   9.87   1.13  7.866E-03
563.82      427.  14.13   0.87  7.127E-03
586.13      522.  11.64   1.42  6.908E-03
678.64      522.  11.61   1.17  5.999E-03
688.61      946.   7.37   1.48  5.902E-03
719.12      415.  13.49   1.35  5.602E-03
765.07      221.  19.10   1.16  5.150E-03
778.87    12458.   1.06   1.47  5.015E-03   778.90  12.970  9.805E-01 Qa779 
867.34     3838.   2.39   1.49  4.690E-03
919.22      496.  10.87   1.67  4.500E-03
964.06    12185.   1.04   1.64  4.336E-03   964.08  14.500  9.921E-01 Qa964 

1005.01      600.   8.27   1.61  4.237E-03
1085.85     7803.   1.23   1.72  4.043E-03
1089.76     1361.   4.19   1.72  4.033E-03
1111.95    10489.   1.10   1.77  3.980E-03
1212.98     1042.   4.78   1.90  3.736E-03
1274.67      161.  19.01   0.67  3.588E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.05     1126.   3.55   1.58  3.529E-03
1407.98    13276.   0.90   1.94  3.267E-03  1408.01  20.850  9.977E-01 Qa1408
1457.62      340.   6.00   1.07  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.23    39.76      6389.      8048. 4.810E+05    3.95   1.140  -      s 
181.38    45.25      3590.      4120. 2.483E+05    5.16   0.824  -       D
186.94    46.64      5463.      1256. 7.581E+04   17.58   0.826  -       D

1183.15   295.94      1679.       797. 7.615E+04   18.62   1.190  -        
1469.98   367.69      1392.      1618. 1.787E+05    9.85   1.235  -      s 
1643.52   411.09      1076.      3525. 4.086E+05    4.66   1.203  -        
1774.79   443.93      1300.      4789. 5.766E+05    4.04   1.135  -        
1953.51   488.62       877.       547. 6.951E+04   19.75   1.130  -        
2254.18   563.82      1188.       427. 5.987E+04   28.26   0.870  -      s 
2343.40   586.13      1056.       522. 7.556E+04   23.27   1.420  -        
2713.36   678.64       986.       522. 8.708E+04   23.21   1.174  -        
2753.22   688.61      1118.       946. 1.602E+05   14.74   1.484  -        
2875.25   719.12       906.       415. 7.408E+04   26.98   1.349  -      s 
3059.06   765.07       624.       221. 4.291E+04   38.19   1.159  -        
3468.14   867.34      1210.      3838. 8.184E+05    4.79   1.487  -        
3675.66   919.22       671.       496. 1.103E+05   21.75   1.666  -        
4018.89  1005.01       478.       600. 1.417E+05   16.54   1.606  -        
4342.32  1085.78       668.      7803. 1.930E+06    2.45   1.716  -       D
4357.96  1089.69       946.      1361. 3.374E+05    8.38   1.719  -       D
4446.76  1111.95       603.     10489. 2.636E+06    2.20   1.773  -        
4851.08  1212.98       350.      1042. 2.788E+05    9.56   1.899  -        
5097.93  1274.67       186.       161. 4.498E+04   38.01   0.670  -      s 
5195.52  1299.05       115.      1126. 3.191E+05    7.10   1.578  -        
5830.25  1457.62        16.       340. 1.081E+05   12.00   1.068  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.76      5320.     81899.   136.498     0.76   0.898 
Qa-245    978.28   244.69      2810.     17128.    28.547     1.88   1.013 
Qa-344   1376.63   344.33      1808.     48182.    80.304     0.97   1.123 
Qa-779   3114.26   778.87      1239.     12458.    20.763     2.12   1.473 
Qa-964   3855.03   964.06       853.     12185.    20.308     2.08   1.639 
Qa-1408  5631.53  1407.98       181.     13276.    22.127     1.80   1.939 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0024E+00                                      4.94E+03             
121.78 1.002E+00  (  2.080E-03 3.81E-01 2.84E+01 G  

Qa-245       9.9194E-01                                      4.94E+03             
244.70 9.919E-01  (  7.153E-03 9.38E-01 7.55E+00 G  

Qa-344       9.9908E-01                                      4.94E+03             
344.28 9.991E-01  (  2.054E-03 4.83E-01 2.66E+01 G  

Qa-779       9.8051E-01                                      4.94E+03             
778.90 9.805E-01  (  6.455E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9212E-01                                      4.94E+03             
964.08 9.921E-01  (  5.542E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9769E-01                                      4.94E+03             
1408.01 9.977E-01  (  2.353E-03 8.99E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8214E-01    1.0024E+00   7.6370E-03    1.1470E-01  2.080E-03
Qa-245       8.7290E-01    9.9194E-01   1.8618E-02    1.1476E-01  7.153E-03
Qa-344       8.7918E-01    9.9908E-01   9.6502E-03    1.1447E-01  2.054E-03
Qa-779       8.6284E-01    9.8051E-01   2.0772E-02    1.1385E-01  6.455E-03
Qa-964       8.7306E-01    9.9212E-01   2.0669E-02    1.1513E-01  5.542E-03
Qa-1408      8.7796E-01    9.9769E-01   1.7931E-02    1.1530E-01  2.353E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1097.0 to  2035.4 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1097.0 to  2035.4 keV) 5.9637718E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:11:05
Live time:                600
Real time:                681
Dead time:                 11.90 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0307

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8500.   1.89   1.19  1.739E-02
45.23     4414.   2.37   0.78  1.723E-02
46.58     1358.   8.36   0.78  1.719E-02
121.76    82861.   0.38   0.87  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16228.   0.97   0.96  1.122E-02   244.70   7.550  9.808E-01 Qa245 
295.93      962.   7.62   1.05  1.013E-02
344.22    47010.   0.49   1.11  9.109E-03   344.28  26.590  9.935E-01 Qa344 
367.58     1584.   4.88   1.12  8.883E-03
411.07     3489.   2.44   1.25  8.463E-03
443.90     4630.   2.01   1.17  8.147E-03
488.71      606.   9.46   1.11  7.715E-03
563.98      526.  12.24   1.15  6.989E-03
586.28      774.   9.00   1.35  6.774E-03
678.67      509.   9.20   1.40  5.882E-03
688.74      857.   7.48   1.33  5.785E-03
719.29      276.  16.53   1.43  5.491E-03
778.93    12535.   1.06   1.55  4.916E-03   778.90  12.970  1.006E+00 Qa779 
810.54      332.  16.84   1.13  4.794E-03
867.43     3727.   2.58   1.61  4.574E-03
919.21      414.  12.42   1.59  4.375E-03
926.10      205.  19.21   1.34  4.348E-03
964.05    11909.   1.07   1.56  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.21      654.   7.03   1.39  4.107E-03
1085.88     7854.   1.21   1.72  3.922E-03
1089.87     1327.   4.40   1.72  3.913E-03
1112.05    10423.   1.13   1.81  3.862E-03
1212.98     1038.   5.18   1.83  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1124.   3.64   1.99  3.432E-03
1408.00    13029.   0.91   1.96  3.182E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.70      6976.      8500. 4.887E+05    3.79   1.188  -      s 
181.24    45.20      3314.      4362. 2.532E+05    4.81   0.780  -       D
186.61    46.54      5902.      1215. 7.068E+04   18.79   0.782  -       D

1183.29   295.93      1579.       962. 9.499E+04   15.25   1.054  -        
1469.74   367.58      1373.      1584. 1.783E+05    9.76   1.121  -      s 
1643.60   411.07      1184.      3489. 4.123E+05    4.89   1.247  -        
1774.84   443.90      1224.      4630. 5.684E+05    4.02   1.170  -        
1954.02   488.71       923.       606. 7.850E+04   18.92   1.110  -        
2254.99   563.98      1244.       526. 7.519E+04   24.47   1.150  -        
2344.14   586.28      1162.       774. 1.142E+05   17.99   1.348  -      s 
2713.73   678.70      1111.       521. 8.854E+04   25.18   1.129  -        
2753.88   688.74      1014.       857. 1.481E+05   14.95   1.328  -        
2876.05   719.27       905.       276. 5.033E+04   33.05   1.433  -       D
3241.00   810.54       876.       332. 6.934E+04   33.69   1.129  -      s 
3468.54   867.43      1352.      3727. 8.148E+05    5.17   1.609  -        
3675.67   919.21       655.       414. 9.459E+04   24.84   1.590  -      s 
3703.23   926.10       500.       205. 4.719E+04   38.43   1.336  -      s 
4019.71  1005.21       406.       654. 1.593E+05   14.05   1.388  -        
4342.43  1085.83       603.      7854. 2.003E+06    2.42   1.721  -       D
4358.38  1089.82      1046.      1327. 3.393E+05    8.81   1.724  -       D
4447.14  1112.05       774.     10423. 2.699E+06    2.27   1.812  -        
4850.95  1212.98       422.      1038. 2.861E+05   10.36   1.831  -        
5195.66  1299.12       129.      1124. 3.276E+05    7.29   1.986  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5727.     82861.   138.102     0.76   0.867 
Qa-245    978.76   244.76      2880.     16228.    27.047     1.94   0.962 
Qa-344   1376.36   344.22      1923.     47010.    78.350     0.98   1.107 
Qa-779   3114.60   778.93      1279.     12535.    20.892     2.11   1.547 
Qa-964   3855.03   964.05       959.     11909.    19.848     2.14   1.562 
Qa-1408  5631.37  1408.00       171.     13029.    21.715     1.81   1.955 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0005E+00                                      4.94E+03             
121.78 1.001E+00  (  2.129E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8077E-01                                      4.94E+03             
244.70 9.808E-01  (  7.557E-03 9.72E-01 7.55E+00 G  

Qa-344       9.9352E-01                                      4.94E+03             
344.28 9.935E-01  (  2.159E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0062E+00                                      4.94E+03             
778.90 1.006E+00  (  6.689E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0004E+00                                      4.94E+03             
964.08 1.000E+00  (  6.061E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0052E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.351E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8061E-01    1.0005E+00   7.6165E-03    1.1448E-01  2.129E-03
Qa-245       8.6320E-01    9.8077E-01   1.9061E-02    1.1358E-01  7.557E-03
Qa-344       8.7442E-01    9.9352E-01   9.7458E-03    1.1384E-01  2.159E-03
Qa-779       8.8561E-01    1.0062E+00   2.1252E-02    1.1682E-01  6.689E-03
Qa-964       8.8051E-01    1.0004E+00   2.1401E-02    1.1620E-01  6.061E-03
Qa-1408      8.8473E-01    1.0052E+00   1.8238E-02    1.1620E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9867134E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:08:41
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130430001_QCAsLeft.An1

Acquisition information
Start time:                 4/30/2013 07:08:41
Live time:                600
Real time:                681
Dead time:                 11.89 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8321.   1.93   1.10  1.739E-02
45.23     4383.   2.42   0.76  1.723E-02
46.60     1270.   8.96   0.77  1.719E-02
121.76    83422.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16709.   0.95   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.89      843.   9.15   1.01  1.013E-02
344.23    47404.   0.50   1.10  9.109E-03   344.28  26.590  1.002E+00 Qa344 
367.63     1652.   4.93   1.16  8.882E-03
411.05     3311.   2.81   1.17  8.464E-03
443.95     4522.   1.98   1.18  8.146E-03
488.65      549.  10.37   1.19  7.715E-03
563.95      548.   9.78   1.09  6.989E-03
586.21      549.  12.61   1.26  6.774E-03
678.71      477.  12.20   1.13  5.882E-03
688.55      914.   7.23   1.29  5.787E-03
719.33      385.  11.70   1.47  5.490E-03
778.92    12362.   1.07   1.49  4.916E-03   778.90  12.970  9.924E-01 Qa779 
810.51      383.  16.15   1.26  4.794E-03
867.43     3653.   2.01   1.59  4.575E-03
919.40      419.  12.95   1.30  4.374E-03
964.06    11973.   1.03   1.70  4.202E-03   964.08  14.500  1.006E+00 Qa964 

1005.11      602.   7.31   1.41  4.107E-03
1085.87     7836.   1.20   1.75  3.922E-03
1089.58     1317.   4.43   1.75  3.913E-03
1112.03    10542.   1.10   1.73  3.862E-03
1213.02      990.   4.49   1.62  3.630E-03
1299.11     1046.   4.07   1.89  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.01    13068.   0.92   1.93  3.182E-03  1408.01  20.850  1.008E+00 Qa1408
1457.62      333.   5.98   1.61  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.16    39.70      6990.      8321. 4.784E+05    3.86   1.102  -      s 
181.25    45.19      3437.      4383. 2.545E+05    4.84   0.764  -       D
186.70    46.56      5830.      1270. 7.389E+04   17.91   0.766  -       D

1183.13   295.89      1759.       843. 8.316E+04   18.30   1.005  -        
1469.94   367.63      1422.      1652. 1.860E+05    9.86   1.162  -      s 
1643.52   411.05      1487.      3311. 3.912E+05    5.62   1.169  -        
1775.05   443.95      1096.      4522. 5.552E+05    3.96   1.181  -        
1953.79   488.65       961.       549. 7.113E+04   20.74   1.187  -        
2254.84   563.95       928.       548. 7.834E+04   19.57   1.086  -        
2343.89   586.21      1283.       549. 8.098E+04   25.22   1.265  -      s 
2713.77   678.71       970.       477. 8.109E+04   24.40   1.131  -        
2753.12   688.55      1018.       914. 1.580E+05   14.47   1.285  -        
2876.20   719.32      1003.       366. 6.670E+04   33.11   1.342  -        
3240.92   810.51       957.       383. 7.993E+04   32.29   1.260  -        
3468.29   867.36      1177.      3715. 8.120E+05    4.91   1.362  -        
3676.47   919.40       702.       419. 9.579E+04   25.91   1.301  -        
4019.35  1005.11       405.       602. 1.466E+05   14.62   1.405  -        
4342.46  1086.00       526.      7836. 1.998E+06    2.41   1.749  -       D
4357.32  1089.72      1046.      1317. 3.365E+05    8.87   1.751  -       D
4447.12  1112.03       640.     10542. 2.730E+06    2.20   1.730  -        
4851.21  1213.02       290.       990. 2.726E+05    8.99   1.621  -        
5195.75  1299.11       163.      1046. 3.049E+05    8.14   1.894  -        
5830.13  1457.62        12.       333. 1.085E+05   11.95   1.614  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.76      5732.     83422.   139.036     0.76   0.852 
Qa-245    978.74   244.76      2812.     16709.    27.848     1.90   1.014 
Qa-344   1376.38   344.23      2232.     47404.    79.006     0.99   1.104 
Qa-779   3114.57   778.92      1252.     12362.    20.603     2.14   1.490 
Qa-964   3855.12   964.06       790.     11973.    19.954     2.07   1.696 
Qa-1408  5631.55  1408.01       261.     13068.    21.780     1.84   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0075E+00                                      4.94E+03             
121.78 1.007E+00  (  2.130E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0100E+00                                      4.94E+03             
244.70 1.010E+00  (  7.468E-03 9.49E-01 7.55E+00 G  

Qa-344       1.0020E+00                                      4.94E+03             
344.28 1.002E+00  (  2.327E-03 4.96E-01 2.66E+01 G  

Qa-779       9.9244E-01                                      4.94E+03             
778.90 9.924E-01  (  6.620E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  5.504E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0084E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.905E-03 9.22E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8656E-01    1.0075E+00   7.6397E-03    1.1527E-01  2.130E-03
Qa-245       8.8879E-01    1.0100E+00   1.9170E-02    1.1689E-01  7.468E-03
Qa-344       8.8174E-01    1.0020E+00   9.9337E-03    1.1482E-01  2.327E-03
Qa-779       8.7335E-01    9.9244E-01   2.1239E-02    1.1527E-01  6.620E-03
Qa-964       8.8521E-01    1.0059E+00   2.0780E-02    1.1670E-01  5.504E-03
Qa-1408      8.8738E-01    1.0084E+00   1.8586E-02    1.1661E-01  2.905E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.303E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 6.0261307E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00

371 of 420



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130430002_BG                                                              
Acquired: 4/30/2013 07:20:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.10      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130430002_BG.An1

Acquisition information
Start time:                 4/30/2013 07:20:40
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:18:43
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.251E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.5974E+00
Pb-214  <    2.9887E+00
Ra-226  <    7.8825E+00
Th-234  <    1.4818E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130430002_BG                                                              
Acquired: 4/30/2013 09:57:31
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.06      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130430002_BG.An1

Acquisition information
Start time:                 4/30/2013 09:57:31
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 09:27:06
Zero offset:          -0.086 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.741E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.42keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.6277E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    1.0479E+00
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.3446E+01
Pa-234  <    2.5510E+00
Pb-212  <    1.5025E+00
Pb-214  <    2.0517E+00
Ra-226  <    3.2195E+01
Th-234  <    9.0658E+00
Tl-208  <    6.5858E-01
U-235   <    4.3354E+00

381 of 420



ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 10:07:39
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130430002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:27:28
Live time:                600
Real time:                601
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.6372E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130430002_BG                                                              
Acquired: 4/30/2013 07:21:32
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130430002_BG.An1

Acquisition information
Start time:                 4/30/2013 07:21:32
Live time:                600
Real time:                601
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

389 of 420

DPt Pr.tinn l i mit mPth nrl : c.r iti r.;ci l l PvP l OR'T'F.c. mPt hnrl 

RcJr. k qrrnmrl wi rlt.h : cJVPrcJqP of f i vP po i nts . 



ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:31:40
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:31:40
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.5768E+00
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    2.9164E+00
Pb-212  <    2.0673E+00
Pb-214  <    2.7001E+00
Ra-226  <    2.2269E+01
Th-234  <    1.5206E+01
Tl-208  <    1.3430E+00
U-235   <    7.0422E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513173227

Instrument : HPGE02                           Begun : 04/30/13 07:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:07    1.0    1                     

002     2_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:20    1.0                          

003     2_20130430_003     BLANK      QC682865                 Soil       197047    04/30/13 07:33    1.0                          

004     2_20130430_004     MSS        244459-002               Soil       197047    04/30/13 08:59    1.0                          

005     2_20130430_005     SAMPLE     244459-010               Soil       197047    04/30/13 09:56    1.0                          

006     2_20130430_006     SAMPLE     244459-003               Soil       197047    04/30/13 10:45    1.0                          

007     2_20130430_007     SAMPLE     244459-011               Soil       197047    04/30/13 11:32    1.0                 MASS-    

008     2_20130430_008     SAMPLE     244459-008               Soil       197047    04/30/13 13:12    1.0                          

009     2_20130430_009     SAMPLE     244459-004               Soil       197047    04/30/13 14:00    1.0                          

010     2_20130430_010     SAMPLE     244159-007               Soil       196641    04/30/13 14:47    1.0                          

011     2_20130430_011     SAMPLE     244159-010               Soil       196641    04/30/13 15:34    1.0                          

012     2_20130430_012     SAMPLE     244522-001               Soil       196596    04/30/13 16:21    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523173356

Instrument : HPGE03                           Begun : 04/30/13 09:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130430_001  RCCV    QUALITY CONTROL CHEC               04/30/13 09:16 1.0 1          
002  3_20130430_002  RIB     BACKGROUND CONTAMINA               04/30/13 09:57 1.0            
003  3_20130430_003  SAMPLE  244459-001           Soil   197047 04/30/13 13:28 1.0            
004  3_20130430_004  SAMPLE  244159-008           Soil   196641 04/30/13 14:48 1.0            
005  3_20130430_005  SAMPLE  244159-011           Soil   196641 04/30/13 15:35 1.0            
006  3_20130430_006  MSS     244160-001           Soil   196641 04/30/13 16:23 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533173228

Instrument : HPGE04                           Begun : 04/30/13 07:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:08    1.0    1                     

002     4_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:21    1.0                          

003     4_20130430_003     LCS        QC682866                 Soil       197047    04/30/13 07:35    1.0    2                     

004     4_20130430_004     SDUP       QC683749                 Soil       197047    04/30/13 08:57    1.0                          

005     4_20130430_005     SAMPLE     244459-005               Soil       197047    04/30/13 09:58    1.0                          

006     4_20130430_006     SAMPLE     244459-006               Soil       197047    04/30/13 10:46    1.0                          

007     4_20130430_007     SAMPLE     244459-007               Soil       197047    04/30/13 11:33    1.0                 MASS-    

008     4_20130430_008     SAMPLE     244459-009               Soil       197047    04/30/13 13:29    1.0                 MASS-    

009     4_20130430_009     SAMPLE     244159-009               Soil       196641    04/30/13 14:50    1.0                          

010     4_20130430_010     SAMPLE     244159-012               Soil       196641    04/30/13 15:37    1.0                          

011     4_20130430_011     SAMPLE     244160-002               Soil       196641    04/30/13 16:24    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

405 of 420

I I I I I I I I I 



Gamma Sample Preparation Summary
as of 16-MAY-2013 19:23

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 4, 2013. 

LDC project# 29851A: 

SDG# 

244160 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29851ACov_HPSCT012.wpd 



LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29851ACov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29851ACov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0801-20 244160-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-18 244160-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-17 244160-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-19 244160-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-16 244160-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-15 244160-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0801-15DUP QC682140DUP DUP GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29851ACov_HPSCT012.wpd 



Lab Reporting Batch ID: 244160 

EDD Filename: 244160 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 
~ ~ ~ I -- ""' =~ n ~ ' "~ if""' """" "'""""""'- "'fi!5'7P - u =-- -;m;f~"" ~ 1"" '(; """"" ""' ~ijffi@~=r'.'.o/"':;""=~n%: ==j""pAffi I ''''F'l:tfffi'i~W~m•::ir1 

No Data Review Qualifiers ~ppliecl. · -



Attachment Ill 

Field Blank Summary 

29851ACov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

/ 

29851ACov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244160 
(No Outliers) 



LDC #:_2=9::..;::8=-5--'-'1 A"""""3::..;::5;___ 
SDG #: 244160 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:G.!i:Ji.) 
Page:_L_ofj_ 

Reviewer: v 
2nd Reviewer: ._.. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

..... L• Ari"~ V 

I. Technical holdinQ times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix soike/Matrix soike duolicates 

VI. Duolicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activity (MDA) 

IX. Samele result verification 

X. Overall assessment of data 

XI. Field duplicates 

YII 
c-;olrl ._, __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
~ 

1 12-PE-E0801-15 11 

2 12-PE-E0801-16 12 

3 12-PE-E0801-17 13 

4 12-PE-E0801-18 14 

5 12-PE-E0801-19 15 

6 12-PE-E0801-20 16 

7 12-PE-E0801-15DUP 17 

8 18 

9 19 

10 20 

~"mments 

---. Samplinq dates: ~/ l L[ / I) 
A 
~ -

N 

~ On 
N r1::.. 

......_,/ 

N 

N 

N 

--
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29851 A35W. wpd 



Laboratory Job Number 244160
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0801-15       244160-001
12-PE-E0801-16       244160-002
12-PE-E0801-17       244160-003
12-PE-E0801-18       244160-004
12-PE-E0801-19       244160-005
12-PE-E0801-20       244160-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/24/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 376

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244160
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/31/13
Samples Received:         03/19/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/31/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

No analytical problems were encountered.

Page 1 of 1
13.0

2 of 376



Chain of Custody
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r■:;;:) TETRA TECH EC,INC. 
~ 1230 Columbia St, Suite 7S0 

San Diego, CA 92101 p 5, 3 j;J..c} I, 3, 
Chain-of-Custody Record PAD 0139~ Page 1 of 1 

Project Name PONumber . G s A LABORATORY NAME 

Radiological Screening Yard NIA A R L Project Information 
Project Location Project Nwnber M 9 p ONSITE - Curtis & Section Hunter~ Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

~Name -f,c / 
A A 

Airbill Number s LABORATORY ID ~ Pt-rl £. k-\ o(..._, NIA p :.2-4?,6 ·-=t- "& 3·1•"<•(3 
Project Contllct Project Contact Phone E 

1l/4/lPO- I naro~ e.F '+/5113 RickWeingarz 415-615-2733 C 

T V 
SAMPLE_ID DATE TIME Containers LEVEL TYPE A 1 1 1 COMMENTS LOCATION SAMPLE ID 

T -
12-PE-E0801-15 311912013 /0'3</ 1 2 S1 ~ □ □ 

,,.... ....... A-I 
IIDIIIIIIIIIIIHlllllll~li~IIIHIIIII ~--■ 

12-PE-E0801-16 311912013 JD.3~ 1 2 S1 ~ □ □ lffl II~ 111m1111m 0111111 rn1111~01 HII I~ m 
12-PE-E0801-17 3119/2013 I OI).3 1 2 S1 ~ □ □ lllffll Diil 1111111111 ~ llffl 11111111111 ill iii 1111111 
12-PE-E0801-18 3/1912013 lo~;). 1 2 S1 ~ □ □ 1111m11m11111111~m11n11111111111m~11111 
12-PE-E0801-19 311912013 ,oa3 1 2 S1 ~ □ □ 111111111 m11111111;111111111111111 Hiil 111111 
12-PE-E0801-20 311912013 /OJ-/ 1 2 S1 ~ C C 11111111mm11111111;111111 BIi Iii D~!! 11111111111 

· Time 
//~c, 

Company 

Date 
-19-IJ 

Received by: (signature) 

·.:::.--
Time Company 

elinquished by: (signa_ture) Date Received by: (signature) SAMPLE CONDITION OPON RJ<;CEll'T (FOR LABOMTORY),. 

---------------+-----------TEMPERATURE;; SAMl'Li CdNDITIONv ·-cooiERSEAl,l Time Company 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-15                Received:        03/19/13                      
Lab ID:          244160-001                    Prepared:        03/27/13 10:45                
Matrix:          Soil                          Analyzed:        05/20/13 09:22                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   339.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05174 U        0.1113         0.08959           0.9     
Bismuth-212                          0.5363           0.2167         0.1084                    
Bismuth-214                          0.2793           0.05391        0.02732                   
Cesium-137                           0.001334 U       0.01648        0.01347           0.07    
Cobalt-60                            0.007840 U       0.01435        0.01077           0.03    
Europium-152                         0.02911          0.05181        0.02832           0.1     
Europium-154                         0.01557 U        0.01645        0.08830           0.2     
Lead-212                             0.2569           0.04241        0.02447                   
Lead-214                             0.3125           0.05708        0.02889                   
Potassium-40                        13.65             0.8642         0.2367                    
Protactinium-234                     0.01825 U        0.03470        0.05465                   
Radium-226 (By Bismuth-214)          0.2793           0.05391        0.02732           0.2     
Thallium-208                         0.1093           0.02523        0.01251                   
Thorium-232 (By Actinium-228)        0.3272           0.07632        0.05253           0.9     
Thorium-234                          0.5958 U         0.4488         0.7020                    
Uranium-235                          0.02587 U        0.01924        0.09382           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-16                Received:        03/19/13                      
Lab ID:          244160-002                    Prepared:        03/27/13 10:53                
Matrix:          Soil                          Analyzed:        04/30/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:32                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03145 U        0.1324        0.1066            0.9     
Bismuth-212                          0.6096           0.3706        0.1972                    
Bismuth-214                          0.2879           0.08024       0.03826                   
Cesium-137                          -0.0003334 U      0.02131       0.01751           0.07    
Cobalt-60                           -0.01219 U        0.03114       0.02406           0.03    
Europium-152                         0.03865          0.07401       0.03662           0.1     
Europium-154                         0.02500 U        0.03080       0.1811            0.2     
Lead-212                             0.1722           0.05753       0.03427                   
Lead-214                             0.2285           0.07835       0.03967                   
Potassium-40                        15.93             1.301         0.2878                    
Protactinium-234                     0.01385 U        0.1163        0.08358                   
Radium-226 (By Bismuth-214)          0.2879           0.08024       0.03826           0.2     
Thallium-208                         0.03348          0.02729       0.01981                   
Thorium-232 (By Actinium-228)        0.2305           0.1052        0.06895           0.9     
Thorium-234                          0.2224 U         0.7024        1.102                     
Uranium-235                          0.03462 U        0.03585       0.1291            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

7 of 376



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-17                Received:        03/19/13                      
Lab ID:          244160-003                    Prepared:        03/27/13 11:03                
Matrix:          Soil                          Analyzed:        05/01/13 08:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:23                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01616 U        0.1159        0.09426           0.9     
Bismuth-212                          0.1649 U         0.4078        0.2392                    
Bismuth-214                          0.2940           0.08328       0.04078                   
Cesium-137                           0 U              0.01770       0.02388           0.07    
Cobalt-60                           -0.0004990 U      0.02030       0.01663           0.03    
Europium-152                         0.01960 U        0.03665       0.04242           0.1     
Europium-154                         0.003370 U       0.01078       0.1663            0.2     
Lead-212                             0.2152           0.05997       0.03437                   
Lead-214                             0.3251           0.08131       0.03814                   
Potassium-40                        15.66             1.227         0.2774                    
Protactinium-234                     0.01386 U        0.06505       0.07250                   
Radium-226 (By Bismuth-214)          0.2940           0.08328       0.04078           0.2     
Thallium-208                         0.08203          0.02972       0.01442                   
Thorium-232 (By Actinium-228)        0.4532           0.1004        0.03776           0.9     
Thorium-234                          0.01923 U        0.03166       0.9972                    
Uranium-235                          0.05141 U        0.03823       0.1330            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-18                Received:        03/19/13                      
Lab ID:          244160-004                    Prepared:        03/27/13 11:04                
Matrix:          Soil                          Analyzed:        05/01/13 08:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:22                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05258 U        0.1777        0.1431            0.9     
Bismuth-212                          0.2888           0.3765        0.2365                    
Bismuth-214                          0.3756           0.1005        0.04918                   
Cesium-137                           0.004496 U       0.02403       0.01925           0.07    
Cobalt-60                           -0.0001711 U      0.02756       0.02268           0.03    
Europium-152                         0.01231 U        0.01718       0.05856           0.1     
Europium-154                         0.02668 U        0.04525       0.1396            0.2     
Lead-212                             0.3433           0.06642       0.03481                   
Lead-214                             0.3616           0.09013       0.04729                   
Potassium-40                        12.57             1.202         0.3233                    
Protactinium-234                     0.01130 U        0.06334       0.09320                   
Radium-226 (By Bismuth-214)          0.3756           0.1005        0.04918           0.2     
Thallium-208                         0.1770           0.04326       0.01583                   
Thorium-232 (By Actinium-228)        0.3220           0.1152        0.06326           0.9     
Thorium-234                          0.4643 U         0.4057        1.127                     
Uranium-235                          0.1352 U         0.1822        0.1456            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-19                Received:        03/19/13                      
Lab ID:          244160-005                    Prepared:        03/27/13 11:08                
Matrix:          Soil                          Analyzed:        05/01/13 08:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03025 U        0.1686         0.1370            0.9     
Bismuth-212                          0.7195           0.3732         0.1638                    
Bismuth-214                          0.3639           0.08028        0.03256                   
Cesium-137                           0.03497          0.02556        0.01671           0.07    
Cobalt-60                            0.003002 U       0.01344        0.01994           0.03    
Europium-152                         0.05123          0.05657        0.04502           0.1     
Europium-154                         0.05819 U        0.1079         0.1473            0.2     
Lead-212                             0.2838           0.07032        0.03916                   
Lead-214                             0.3704           0.07446        0.03874                   
Potassium-40                        15.06             1.247          0.2448                    
Protactinium-234                     0.05269 U        0.07390        0.05936                   
Radium-226 (By Bismuth-214)          0.3639           0.08028        0.03256           0.2     
Thallium-208                         0.1229           0.03801        0.01796                   
Thorium-232 (By Actinium-228)        0.3327           0.1070         0.06665           0.9     
Thorium-234                          0.4748 U         0.2805         0.9398                    
Uranium-235                          0.01427 U        0.01966        0.1492            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-20                Received:        03/19/13                      
Lab ID:          244160-006                    Prepared:        03/27/13 11:11                
Matrix:          Soil                          Analyzed:        05/01/13 09:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05005 U        0.1737         0.1403            0.9     
Bismuth-212                          0.2070 U         0.3669         0.2796                    
Bismuth-214                          0.2749           0.07056        0.03273                   
Cesium-137                           0.02433          0.02896        0.02134           0.07    
Cobalt-60                           -0.007376 U       0.02825        0.02219           0.03    
Europium-152                         0.03428 U        0.03112        0.05318           0.1     
Europium-154                         0.04556 U        0.06948        0.1519            0.2     
Lead-212                             0.2980           0.06298        0.03198                   
Lead-214                             0.2963           0.08063        0.04117                   
Potassium-40                        15.27             1.321          0.3571                    
Protactinium-234                    -0.01025 U        0.04572        0.09122                   
Radium-226 (By Bismuth-214)          0.2749           0.07056        0.03273           0.2     
Thallium-208                         0.1198           0.04258        0.01944                   
Thorium-232 (By Actinium-228)        0.3936           0.1187         0.04433           0.9     
Thorium-234                          0.5586 U         0.6000         1.053                     
Uranium-235                          0.1096 U         0.1501         0.1138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-15                Sampled:         03/19/13 10:34                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244160-001                    Prepared:        03/27/13 10:45                
Lab ID:          QC682140                      Analyzed:        05/20/13 10:58                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   339.27 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                     0.05174 U     0.1114      -0.003374 U    0.1156      0.09506          0.9   NC    40  NC      1   

Bismuth-212                       0.5363        0.2184       0.3046        0.2735      0.1812                 55.13 40  0.4712  1   

Bismuth-214                       0.2793        0.05539      0.2946        0.05703     0.02637                5.328 40  0.1360  1   

Cesium-137                        0.001334 U    0.01648      0.003756 U    0.01596     0.01284          0.07  NC    40  NC      1   

Cobalt-60                         0.007840 U    0.01436      0.002736 U    0.005699    0.01592          0.03  NC    40  NC      1   

Europium-152                      0.02911       0.05184      0.02927 U     0.03260     0.03269          0.1   NC    40  NC      1   

Europium-154                      0.01557 U     0.01647      0.005380 U    0.05751     0.09930          0.2   NC    40  NC      1   

Lead-212                          0.2569        0.04743      0.2526        0.04603     0.02300                1.700 40  0.04633 1   

Lead-214                          0.3125        0.05967      0.3317        0.05725     0.02988                5.976 40  0.1646  1   

Potassium-40                     13.65          1.104       14.50          1.114       0.1909                 6.024 40  0.3824  1   

Protactinium-234                  0.01825 U     0.03499      0.02877 U     0.04759     0.06156                NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.2793        0.05539      0.2946        0.05703     0.02637          0.2   5.328 40  0.1360  1   

Thallium-208                      0.1093        0.02620      0.08404       0.02234     0.01311                26.13 40  0.5203  1   

Thorium-232 (By Actinium-228)     0.3272        0.07992      0.3088        0.06815     0.04619          0.9   5.776 40  0.1241  1   

Thorium-234                       0.5958 U      0.4523       0.1945 U      0.2036      0.8060                 NC    40  NC      1   

Uranium-235                       0.02587 U     0.01931      0.03258 U     0.02624     0.09339          0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:07:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0905 +0.250253*Channel -5.1392e-008*Channel**2

FWHM (ch) =   3.1446 +0.001066*Channel -5.26975e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.72      121.78   121.88 -0.08%      0.90     0.91   -1.25%
977.46      244.70   244.65  0.02%      1.05     1.03    1.85%

1375.24      344.28   344.15  0.04%      1.12     1.13   -0.68%
3114.46      778.90   779.00 -0.01%      1.50     1.49    0.55%
3855.08      964.08   964.07  0.00%      1.61     1.62   -0.73%
5632.43     1408.01  1408.00  0.00%      1.87     1.87    0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:00:21

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1208 +0.250260*Channel -5.07875e-008*Channel**2

FWHM (ch) =   3.3267 +0.000806*Channel -2.16977e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.92     0.93   -0.63%
977.33      244.70   244.66  0.02%      1.03     1.03    0.12%

1375.06      344.28   344.15  0.04%      1.11     1.11    0.56%
3114.25      778.90   779.00 -0.01%      1.46     1.45    0.64%
3854.81      964.08   964.07  0.00%      1.58     1.60   -0.93%
5632.09     1408.01  1408.00  0.00%      1.95     1.95    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:02:44

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0987 +0.250253*Channel -3.80199e-008*Channel**2

FWHM (ch) =   3.0786 +0.001169*Channel -6.6911e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.94      121.78   121.75  0.03%      0.90     0.91   -0.79%
978.35      244.70   244.70 -0.00%      1.05     1.04    1.29%

1376.61      344.28   344.33 -0.02%      1.14     1.14   -0.37%
3114.24      778.90   778.88  0.00%      1.51     1.52   -0.53%
3855.02      964.08   964.07  0.00%      1.65     1.65    0.38%
5631.60     1408.01  1408.02 -0.00%      1.88     1.88   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:20:29

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1237 +0.250237*Channel -3.44094e-008*Channel**2

FWHM (ch) =   2.8276 +0.001260*Channel -6.90079e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.85     0.86   -0.66%
978.74      244.70   244.76 -0.03%      1.01     1.00    1.48%

1376.38      344.28   344.23  0.01%      1.10     1.11   -0.39%
3114.59      778.90   778.93 -0.00%      1.49     1.52   -2.09%
3855.13      964.08   964.06  0.00%      1.70     1.66    1.85%
5631.59     1408.01  1408.02 -0.00%      1.93     1.93   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 07:56:48
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.64      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:49:35
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 07:51:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.89      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:08:41
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130501002_BG                                                              
Acquired: 5/1/2013 08:08:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130520003_BG                                                              
Acquired: 5/20/2013 08:32:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130501002_BG                                                              
Acquired: 5/1/2013 08:07:29
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130430002_BG                                                              
Acquired: 4/30/2013 07:21:32
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513174716

Instrument : HPGE02                           Begun : 05/01/13 07:56             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 07:56    1.0    1                     

002     2_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:08    1.0                          

003     2_20130501_003     SAMPLE     244160-003               Soil       196641    05/01/13 08:28    1.0                          

004     2_20130501_004     SAMPLE     244160-006               Soil       196641    05/01/13 09:16    1.0                          

005     2_20130501_005     BLANK      QC682421                 Soil       196944    05/01/13 10:05    1.0                          

006     2_20130501_006     LCS        QC682422                 Soil       196944    05/01/13 11:04    1.0    2                     

007     2_20130501_007     SAMPLE     244458-008               Soil       197047    05/01/13 12:04    1.0                          

008     2_20130501_008     SAMPLE     244458-007               Soil       197047    05/01/13 13:29    1.0                          

009     2_20130501_009     SAMPLE     244458-006               Soil       197047    05/01/13 14:32    1.0                          

010     2_20130501_010     SAMPLE     244456-001               Soil       197047    05/01/13 15:26    1.0                 MASS-    

011     2_20130501_011     SAMPLE     244456-004               Soil       197047    05/01/13 16:13    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513202069

Instrument : HPGE02                           Begun : 05/20/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 07:49 1.0 1          
002  2_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:02 1.0            
003  2_20130520_003  RIB     BACKGROUND CONTAMINA               05/20/13 08:32 1.0            
004  2_20130520_004  MSS     244160-001           Soil   196641 05/20/13 09:22 1.0            
005  2_20130520_005  SDUP    QC682140             Soil   196641 05/20/13 10:58 1.0            
006  2_20130520_006  SAMPLE  244801-011           Soil   197691 05/20/13 14:57 1.0            
007  2_20130520_007  SAMPLE  244801-012           Soil   197691 05/20/13 16:56 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523174711

Instrument : HPGE03                           Begun : 05/01/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 07:51    1.0    1                     

002     3_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:07    1.0                          

003     3_20130501_003     SAMPLE     244160-004               Soil       196641    05/01/13 08:30    1.0                          

004     3_20130501_004     SDUP       QC682140                 Soil       196641    05/01/13 09:23    1.0                          

005     3_20130501_005     LCS        QC682654                 Soil       196997    05/01/13 11:06    1.0    2                     

006     3_20130501_006     SAMPLE     244458-011               Soil       197047    05/01/13 11:56    1.0                          

007     3_20130501_007     SAMPLE     244458-009               Soil       197047    05/01/13 12:49    1.0                          

008     3_20130501_008     SAMPLE     244458-003               Soil       197047    05/01/13 13:37    1.0                          

009     3_20130501_009     SAMPLE     244458-005               Soil       197047    05/01/13 15:13    1.0                 MASS-    

010     3_20130501_010     SAMPLE     244456-003               Soil       197047    05/01/13 16:01    1.0                 MASS-    

011     3_20130501_011     SAMPLE     244456-006               Soil       197047    05/01/13 16:49    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533173228

Instrument : HPGE04                           Begun : 04/30/13 07:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:08    1.0    1                     

002     4_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:21    1.0                          

003     4_20130430_003     LCS        QC682866                 Soil       197047    04/30/13 07:35    1.0    2                     

004     4_20130430_004     SDUP       QC683749                 Soil       197047    04/30/13 08:57    1.0                          

005     4_20130430_005     SAMPLE     244459-005               Soil       197047    04/30/13 09:58    1.0                          

006     4_20130430_006     SAMPLE     244459-006               Soil       197047    04/30/13 10:46    1.0                          

007     4_20130430_007     SAMPLE     244459-007               Soil       197047    04/30/13 11:33    1.0                 MASS-    

008     4_20130430_008     SAMPLE     244459-009               Soil       197047    04/30/13 13:29    1.0                 MASS-    

009     4_20130430_009     SAMPLE     244159-009               Soil       196641    04/30/13 14:50    1.0                          

010     4_20130430_010     SAMPLE     244159-012               Soil       196641    04/30/13 15:37    1.0                          

011     4_20130430_011     SAMPLE     244160-002               Soil       196641    04/30/13 16:24    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 24-MAY-2013 19:34

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-15                Received:        03/19/13                      
Lab ID:          244160-001                    Prepared:        03/27/13 10:45                
Matrix:          Soil                          Analyzed:        05/20/13 09:22                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   339.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05174 U        0.1113         0.08959           0.9     
Bismuth-212                          0.5363           0.2167         0.1084                    
Bismuth-214                          0.2793           0.05391        0.02732                   
Cesium-137                           0.001334 U       0.01648        0.01347           0.07    
Cobalt-60                            0.007840 U       0.01435        0.01077           0.03    
Europium-152                         0.02911          0.05181        0.02832           0.1     
Europium-154                         0.01557 U        0.01645        0.08830           0.2     
Lead-212                             0.2569           0.04241        0.02447                   
Lead-214                             0.3125           0.05708        0.02889                   
Potassium-40                        13.65             0.8642         0.2367                    
Protactinium-234                     0.01825 U        0.03470        0.05465                   
Radium-226 (By Bismuth-214)          0.2793           0.05391        0.02732           0.2     
Thallium-208                         0.1093           0.02523        0.01251                   
Thorium-232 (By Actinium-228)        0.3272           0.07632        0.05253           0.9     
Thorium-234                          0.5958 U         0.4488         0.7020                    
Uranium-235                          0.02587 U        0.01924        0.09382           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244160-001                   Client ID : 12-PE-E0801-15        

Seqnum : 1513202069004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130520_004                                Batch         : 196641                       Time      : 20-MAY-2013 09:22     

Cal    : 20-MAY-2013 08:00:21,09-JAN-2013 12:22:14     Caldate       : 20-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.27 g                     Live Time : 5400 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.05174           0.08959     0.9      .11129           .11136           0.018        u        

Bismuth-212                         0.5363            0.1084               .21665           .21838           0.058        u        

Bismuth-214                         0.2793            0.02732              .053911          .055387          0.0017       u        

Cesium-137                          0.001334          0.01347     0.07     .016479          .016479          -0.0026      u        

Cobalt-60                           0.007840          0.01077     0.03     .014354          .014359          -0.00079     u        

Europium-152                        0.02911           0.02832     0.1      .05181           .051837          0.0099       u        

Europium-154                        0.01557           0.08830     0.2      .016451          .016471          0.020        u        

Lead-212                            0.2569            0.02447              .042407          .047432          0.0087       u        

Lead-214                            0.3125            0.02889              .057084          .059674          0.0083       u        

Potassium-40                        13.65             0.2367               .86422           1.1035           -0.32        u        

Protactinium-234                    0.01825           0.05465              .034698          .034994          0.0093       u        

Radium-226 (By Bismuth-214)         0.2793            0.02732     0.2      .053911          .055387          0.0017       u        

Thallium-208                        0.1093            0.01251              .025233          .026201          0.015        u        

Thorium-232 (By Actinium-228)       0.3272            0.05253     0.9      .07632           .079917          0.028        u        

Thorium-234                         0.5958            0.7020               .44876           .45229           0.052        u        

Uranium-235                         0.02587           0.09382     0.18     .019235          .019306          0.089        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-15          
Sample Description: 244160-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130520_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:34           Live Time: 5400   sec

Acquisition Time: 5/20/2013 09:22:30        Real Time: 5405   sec
Analysis Time: 5/20/2013 10:52           Dead Time: 0.08   %

Analysis Quantity: 3.393E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.272E-01      7.632E-02      7.992E-02      5.253E-02
Am-241    #AB    5.174E-02      1.113E-01      1.114E-01      8.959E-02
Bi-212           5.363E-01      2.166E-01      2.184E-01      1.084E-01
Bi-214           2.793E-01      5.391E-02      5.539E-02      2.732E-02
Co-60     #AB    7.840E-03      1.435E-02      1.436E-02      1.077E-02
Cs-137    #AB    1.334E-03      1.648E-02      1.648E-02      1.347E-02
Eu-152    #      2.911E-02      5.181E-02      5.184E-02      2.832E-02
Eu-154    #AB    1.557E-02      1.645E-02      1.647E-02      8.830E-02
K-40             1.365E+01      8.642E-01      1.104E+00      2.367E-01
Pa-234    #AB    1.825E-02      3.470E-02      3.499E-02      5.465E-02
Pb-212           2.569E-01      4.241E-02      4.743E-02      2.447E-02
Pb-214           3.125E-01      5.708E-02      5.967E-02      2.889E-02
Ra-226           5.258E-01      3.721E-01      3.738E-01      2.556E-01
Th-234    #AB    5.958E-01      4.488E-01      4.523E-01      7.020E-01
Tl-208    #      1.093E-01      2.523E-02      2.620E-02      1.251E-02
U-235     #AB    2.587E-02      1.923E-02      1.931E-02      9.382E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.674E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:52:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_004.An1               

Sample description                                             
244160-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130520_004.An1

Acquisition information
Start time:                 5/20/2013 09:22:30
Live time:               5400
Real time:               5405
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3927E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3927E+02) = 

7.9662E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:52:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-05-18_0444.PBC

5/18/2013 04:44:25

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1236

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.72       19. 107.55   0.88  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.41       34.  62.61   0.88  1.866E-02    63.30   3.750  7.079E-01 Th234 
74.82      106.  18.96   0.89  2.837E-02
77.25      180.  12.29   0.89  3.018E-02
87.18       79.  26.24   0.87  3.665E-02
92.90       55.  41.63   0.91  3.990E-02    92.59   4.343  4.732E-01 Th234 

93.35   5.760  3.535E-01 U235  
93.35   4.100  4.462E-01 Ac228 
93.35   5.760  3.535E-01 U235  

92.90       96.  23.37   0.58  3.990E-02    92.59   4.343  8.242E-01 Th234 
93.35   5.760  6.157E-01 U235  
93.35   4.100  8.650E-01 Ac228 

92.93       58.  41.86   0.91  3.953E-02    92.59   4.343  4.990E-01 Th234 
93.35   5.760  3.728E-01 U235  
93.35   4.100  4.733E-01 Ac228 

121.38       33.  52.84   0.93  4.864E-02   121.78  28.410  3.582E-02 Eu152 
123.07  40.400  2.522E-02 Eu154 

121.81       21. 102.93   0.93  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.624E-02 Eu154 

186.12       57.  37.18   0.98  4.819E-02   185.72  57.000  3.083E-02 U235  
186.21   3.555  4.948E-01 Ra226 
185.72  57.000  3.083E-02 U235  

186.22       61.  35.39   0.99  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.258E-01 Ra226 

238.50      343.   7.94   0.87  4.319E-02   238.63  43.600  2.589E-01 Pb212 
241.54       77.  24.93   1.95  4.285E-02   242.00   7.268  3.654E-01 Pb214 
295.02      155.  11.81   1.06  3.815E-02   295.22  18.414  3.160E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.68       19.  88.30   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.97       85.  19.90   1.09  3.494E-02   338.32  11.400  3.147E-01 Ac228 
347.57        1. 782.00   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.70      258.   8.71   1.25  3.405E-02   351.93  35.600  2.998E-01 Pb214 
571.42        5. 176.06   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  3.502E-02 Pa234 
583.08      152.  10.69   1.44  2.416E-02   583.19  85.000  1.093E-01 Tl208 
609.24      213.   9.01   1.01  2.345E-02   609.31  45.490  2.754E-01 Bi214 
662.50        2. 617.49   1.36  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.62       51.  20.20   0.36  2.078E-02   727.33   6.650  5.444E-01 Bi212 
778.52        5. 178.37   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.19        7. 134.62   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
880.43        4. 209.87   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  3.101E-02 Pa234 
911.23      106.  14.83   0.59  1.779E-02   911.20  26.200  3.364E-01 Ac228 
945.28        7. 135.77   1.58  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  4.135E-02 Pa234 
963.16       11. 101.11   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.04       59.  22.53   1.25  1.704E-02   968.96  15.900  3.210E-01 Ac228 

1111.69        4. 201.42   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.53       45.  24.16   1.72  1.535E-02  1120.29  14.910  2.913E-01 Bi214 
1329.28        7.  91.55   1.89  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.17        8.  88.98   1.95  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.71     1261.   3.07   1.97  1.254E-02  1460.82  10.550  1.365E+01 K40   
1764.36       15.  31.12   2.22  1.069E-02  1764.49  15.310  1.391E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.49    74.82       181.        83. 2.919E+03   53.00   0.829  -        
308.18    77.24       160.       152. 5.053E+03   28.96   0.686  -        
347.90    87.18       152.        79. 2.153E+03   52.49   0.870  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.16    59.72       202.        19.     0.004   215.10   0.880s
Th-234    252.91    63.41       204.        34.     0.006   125.23   0.883s
Th-234    370.87    92.93       266.        58.     0.011    83.72   0.907s
U-235     372.56    93.35       235.        55.     0.010    83.27   0.907D
Ac-228    372.56    93.35       190.        96.     0.018    46.74   0.580D
Eu-152    486.29   121.81       231.        21.     0.004   205.86   0.930s
Eu-154    484.58   121.38       137.        33.     0.006   105.68   0.931s
Pa-234    521.07   130.51       206.        -9.    -0.002   452.41   0.938s
U-235     743.34   186.12       199.        57.     0.011    74.36   0.981 
Ra-226    743.75   186.22       162.        61.     0.011    70.78   0.986 
Pb-212    952.72   238.50       180.       330.     0.061    15.88   0.866 
Pb-214    964.87   241.54       145.        77.     0.014    49.87   1.954s
Tl-208   1117.01   279.60       112.        -5.    -0.001   574.14   1.055 
Pb-214   1178.65   295.02        81.       150.     0.028    23.62   1.058 
Pb-212   1197.29   299.68       130.        19.     0.003   176.61   1.073s
Ac-228   1350.35   337.97        92.        85.     0.016    39.80   1.087 
Eu-152   1388.73   347.57        56.         1.     0.000  1563.99   1.108s
Pb-214   1405.27   351.70       104.       246.     0.046    17.43   1.246 
Pa-234   2283.90   571.42        43.         5.     0.001   352.13   1.287s
Tl-208   2330.50   583.08        56.       152.     0.028    21.38   1.440s
Bi-214   2435.15   609.24        72.       199.     0.037    18.03   1.009 
Cs-137   2648.19   662.50        54.         2.     0.000  1234.97   1.360s
Eu-154   2890.07   722.97        47.        -5.    -0.001   407.37   1.409s
Bi-212   2908.67   727.62        19.        51.     0.009    40.39   0.357s
Eu-152   3112.34   778.52        37.         5.     0.001   356.73   1.453s
Bi-212   3139.01   785.19        44.         7.     0.001   269.25   1.458 
Tl-208   3441.64   860.82        51.        -1.     0.000  1378.58   1.518s
Eu-154   3502.82   876.11        32.        -2.     0.000   663.04   1.527s
Pa-234   3520.09   880.43        34.         4.     0.001   419.73   1.533s
Ac-228   3643.33   911.23        51.       106.     0.020    29.65   0.595s
Pa-234   3779.60   945.28        36.         7.     0.001   271.54   1.585s
Eu-152   3851.16   963.16        54.        11.     0.002   202.22   1.599s
Ac-228   3874.69   969.04        39.        59.     0.011    45.06   1.249 
Eu-154   4010.44  1002.96        43.        -4.    -0.001   431.85   1.631s
Eu-152   4445.65  1111.69        34.         4.     0.001   402.85   1.715s
Bi-214   4481.06  1120.53        37.        45.     0.008    48.32   1.722s
Co-60    5316.87  1329.28        17.         7.     0.001   183.10   1.888s
Eu-152   5628.78  1407.17        24.         8.     0.002   177.96   1.946s
K-40     5843.24  1460.71        83.      1224.     0.227     6.15   1.968 
Bi-214   7059.74  1764.36        17.        15.     0.003    62.23   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2720E-01                                      5.12E+12             
911.20 3.364E-01  (P 5.253E-02 1.48E+01 2.62E+01 G  
968.96 3.210E-01  (P 7.930E-02 2.25E+01 1.59E+01 G  
338.32 3.147E-01  (P 8.280E-02 1.99E+01 1.14E+01 G  

Energy duplication    
93.35 8.650E-01 + P 2.897E-01 2.34E+01 4.10E+00 XA 

Am-241   I   5.1742E-02                                      1.58E+05             
59.54 5.174E-02 ?(  8.959E-02 1.08E+02 3.59E+01 G  

Bi-212   N   5.3634E-01                                      5.12E+12             
727.33 5.444E-01  (  1.084E-01 2.02E+01 6.65E+00 G  
785.37 4.879E-01  (  1.040E+00 1.35E+02 1.11E+00 G  

1620.74 0.000E+00 &   1.978E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.7931E-01                                      5.84E+05             
609.31 2.754E-01  (P 2.732E-02 9.01E+00 4.55E+01 G  

1120.29 2.913E-01 ?(  9.136E-02 2.42E+01 1.49E+01 G  
1764.49 1.391E-01 - P 8.595E-02 3.11E+01 1.53E+01 G  

Co-60    T   7.8395E-03                                      1.93E+03             
1332.49 7.839E-03 ?(  1.077E-02 9.16E+01 1.00E+02 G  
1173.23 3.216E-04 &   1.779E-02 3.36E+03 9.98E+01 G  

Cs-137   I   1.3344E-03                                      1.10E+04             
661.66 1.334E-03 &(  1.347E-02 6.17E+02 8.50E+01 G  

Eu-152   I   2.9113E-02                                      4.94E+03             
344.28 2.211E-03 ?(  2.832E-02 7.82E+02 2.66E+01 G  
121.78 2.307E-02 @(  3.825E-02 1.03E+02 2.84E+01 G  
778.90 2.879E-02 ?(  8.189E-02 1.78E+02 1.30E+01 G  
964.08 6.466E-02 *(  1.027E-01 1.01E+02 1.45E+01 G  

1112.08 3.023E-02 &(  9.732E-02 2.01E+02 1.34E+01 G  
1408.01 4.642E-02 &(  6.272E-02 8.90E+01 2.09E+01 G  

Eu-154   I   1.5567E-02                                      3.14E+03             
873.18-1.648E-02 ?(  8.830E-02 3.32E+02 1.22E+01 G  
123.07 2.522E-02 ?(  2.073E-02 5.28E+01 4.04E+01 G  

1274.43 0.000E+00 -   5.753E-02 1.00E+03 3.49E+01 G  
723.30-1.754E-02 +   5.740E-02 2.04E+02 2.00E+01 G  

1004.72-2.224E-02 +   7.716E-02 2.16E+02 1.79E+01 G  
996.25 0.000E+00 &   2.038E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3652E+01                                      4.57E+11             
1460.82 1.365E+01  (P 2.367E-01 3.07E+00 1.06E+01 G  

Pa-234   N   1.8247E-02                                      1.63E+12             
131.30-1.483E-02 ?(  5.465E-02 2.26E+02 1.82E+01 G  
569.50 3.502E-02 &(  9.852E-02 1.76E+02 9.30E+00 G  
946.00 4.135E-02 ?(  8.859E-02 1.36E+02 1.35E+01 G  
880.52 3.101E-02 ?(  1.042E-01 2.10E+02 1.05E+01 G  
883.24 1.093E-03 %   1.182E-01 6.57E+03 9.70E+00 G  

Pb-212   N   2.5692E-01                                      5.12E+12             
238.63 2.589E-01  (P 2.447E-02 7.94E+00 4.36E+01 G  
300.09 2.303E-01 ?(P 3.265E-01 8.83E+01 3.18E+00 G  

Pb-214   N   3.1247E-01                                      5.84E+05             
351.93 2.998E-01  (P 2.889E-02 8.71E+00 3.56E+01 G  
295.22 3.160E-01  (P 4.396E-02 1.18E+01 1.84E+01 G  
242.00 3.654E-01  (P 1.328E-01 2.49E+01 7.27E+00 G  

Ra-226   N   5.2579E-01                                      5.84E+05             
186.21 5.258E-01  (  2.556E-01 3.54E+01 3.56E+00 G  

Th-234   N   5.9582E-01                                      1.63E+12             
63.30 7.079E-01  (  7.020E-01 6.26E+01 3.75E+00 G  
92.59 4.990E-01  (  3.268E-01 4.19E+01 4.34E+00 G  

Tl-208   N   1.0929E-01                                      5.12E+12             
583.19 1.093E-01 @(P 1.251E-02 1.07E+01 8.50E+01 G  
277.37-2.979E-02 -   1.393E-01 2.87E+02 6.60E+00 G  
860.53-9.469E-03 &   1.068E-01 6.89E+02 1.24E+01 G  

U-235    N   2.5868E-02                                      2.57E+11             
143.77 0.000E+00  (  9.382E-02 1.00E+03 1.09E+01 G  
205.32 4.895E-03 %   1.870E-01 2.32E+03 5.02E+00 G  
163.36-6.383E-03 %   1.587E-01 1.51E+03 5.08E+00 G  
185.72 3.083E-02 ?(  1.766E-02 3.72E+01 5.70E+01 G  

Energy duplication    
93.35 3.535E-01     2.294E-01 4.16E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.72       202.        19.     0.004   215.10   5.174E-02   
Th-234      63.41       204.        34.     0.006   125.23   7.079E-01   
Th-234      92.93       266.        58.     0.011    83.72   4.990E-01   
U-235       93.35       235.        55.     0.010    83.27   3.535E-01   
Eu-152     121.81       231.        21.     0.004   205.86   2.307E-02   
Eu-154     121.38       137.        33.     0.006   105.68   2.522E-02   
Pa-234     130.51       206.        -9.    -0.002   452.41  -1.483E-02   
U-235      186.12       199.        57.     0.011    74.36   3.083E-02   
Eu-152     347.57        56.         1.     0.000  1563.99   2.211E-03   
Pa-234     571.42        43.         5.     0.001   352.13   3.502E-02   
Cs-137     662.50        54.         2.     0.000  1234.97   1.334E-03   
Eu-154     722.97        47.        -5.    -0.001   407.37  -1.754E-02   
Eu-152     778.52        37.         5.     0.001   356.73   2.879E-02   
Eu-154     876.11        32.        -2.     0.000   663.04  -1.648E-02   
Pa-234     880.43        34.         4.     0.001   419.73   3.101E-02   
Pa-234     945.28        36.         7.     0.001   271.54   4.135E-02   
Eu-152     963.16        54.        11.     0.002   202.22   6.466E-02   
Eu-154    1002.96        43.        -4.    -0.001   431.85  -2.224E-02   
Eu-152    1111.69        34.         4.     0.001   402.85   3.023E-02   
Co-60     1329.28        17.         7.     0.001   183.10   7.839E-03   
Eu-152    1407.17        24.         8.     0.002   177.96   4.642E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.2720E-01    3.2720E-01   7.6320E-02    7.9917E-02  5.253E-02
Am-241 #A    5.1728E-02    5.1742E-02   1.1129E-01    1.1136E-01  8.959E-02
Bi-212       5.3634E-01    5.3634E-01   2.1665E-01    2.1838E-01  1.084E-01
Bi-214       2.7929E-01    2.7931E-01   5.3911E-02    5.5387E-02  2.732E-02
Co-60  #A    7.6665E-03    7.8395E-03   1.4354E-02    1.4359E-02  1.077E-02
Cs-137 #A    1.3292E-03    1.3344E-03   1.6479E-02    1.6479E-02  1.347E-02
Eu-152 #C    2.8861E-02    2.9113E-02   5.1810E-02    5.1837E-02  2.832E-02
Eu-154 #A    1.5356E-02    1.5567E-02   1.6451E-02    1.6471E-02  8.830E-02
K-40         1.3652E+01    1.3652E+01   8.6422E-01    1.1035E+00  2.367E-01
Pa-234 #A    1.8247E-02    1.8247E-02   3.4698E-02    3.4994E-02  5.465E-02
Pb-212       2.5692E-01    2.5692E-01   4.2407E-02    4.7432E-02  2.447E-02
Pb-214       3.1244E-01    3.1247E-01   5.7084E-02    5.9674E-02  2.889E-02
Ra-226       5.2575E-01    5.2579E-01   3.7214E-01    3.7384E-01  2.556E-01
Th-234 #A    5.9582E-01    5.9582E-01   4.4876E-01    4.5229E-01  7.020E-01
Tl-208 #     1.0929E-01    1.0929E-01   2.5233E-02    2.6201E-02  1.251E-02
U-235  #A    2.5868E-02    2.5868E-02   1.9235E-02    1.9306E-02  9.382E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.600E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.5999368E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-16                Received:        03/19/13                      
Lab ID:          244160-002                    Prepared:        03/27/13 10:53                
Matrix:          Soil                          Analyzed:        04/30/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:32                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03145 U        0.1324        0.1066            0.9     
Bismuth-212                          0.6096           0.3706        0.1972                    
Bismuth-214                          0.2879           0.08024       0.03826                   
Cesium-137                          -0.0003334 U      0.02131       0.01751           0.07    
Cobalt-60                           -0.01219 U        0.03114       0.02406           0.03    
Europium-152                         0.03865          0.07401       0.03662           0.1     
Europium-154                         0.02500 U        0.03080       0.1811            0.2     
Lead-212                             0.1722           0.05753       0.03427                   
Lead-214                             0.2285           0.07835       0.03967                   
Potassium-40                        15.93             1.301         0.2878                    
Protactinium-234                     0.01385 U        0.1163        0.08358                   
Radium-226 (By Bismuth-214)          0.2879           0.08024       0.03826           0.2     
Thallium-208                         0.03348          0.02729       0.01981                   
Thorium-232 (By Actinium-228)        0.2305           0.1052        0.06895           0.9     
Thorium-234                          0.2224 U         0.7024        1.102                     
Uranium-235                          0.03462 U        0.03585       0.1291            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244160-002                   Client ID : 12-PE-E0801-16        

Seqnum : 1533173228011.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130430_011                                Batch         : 196641                       Time      : 30-APR-2013 16:24     

Cal    : 30-APR-2013 07:20:29,05-MAR-2013 18:53:13     Caldate       : 30-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.28 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.03145           0.1066      0.9      .13238           .1324            0.018        u        

Bismuth-212                         0.6096            0.1972               .37062           .37193           0.058        u        

Bismuth-214                         0.2879            0.03826              .080243          .08128           0.0017       u        

Cesium-137                          -0.0003334        0.01751     0.07     .021314          .021314          -0.0026      u        

Cobalt-60                           -0.01219          0.02406     0.03     .031143          .031148          -0.00079     u        

Europium-152                        0.03865           0.03662     0.1      .074013          .074037          0.0099       u        

Europium-154                        0.02500           0.1811      0.2      .030799          .030827          0.020        u        

Lead-212                            0.1722            0.03427              .057525          .058858          0.0087       u        

Lead-214                            0.2285            0.03967              .078345          .07907           0.0083       u        

Potassium-40                        15.93             0.2878               1.3008           1.5266           -0.32        u        

Protactinium-234                    0.01385           0.08358              .11629           .11634           0.0093       u        

Radium-226 (By Bismuth-214)         0.2879            0.03826     0.2      .080243          .08128           0.0017       u        

Thallium-208                        0.03348           0.01981              .027286          .02737           0.015        u        

Thorium-232 (By Actinium-228)       0.2305            0.06895     0.9      .10519           .1065            0.028        u        

Thorium-234                         0.2224            1.102                .7024            .70271           0.052        u        

Uranium-235                         0.03462           0.1291      0.18     .035849          .035911          0.089        u        

u=use  

Page 1 of 1                                                                                                           1533173228011.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-16          
Sample Description: 244160-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130430_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:32           Live Time: 2700   sec

Acquisition Time: 4/30/2013 16:24:52        Real Time: 2706   sec
Analysis Time: 4/30/2013 17:10           Dead Time: 0.21   %

Analysis Quantity: 3.203E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      2.305E-01      1.052E-01      1.065E-01      6.895E-02
Am-241    #AB    3.145E-02      1.324E-01      1.324E-01      1.066E-01
Bi-212           6.096E-01      3.706E-01      3.719E-01      1.972E-01
Bi-214           2.879E-01      8.024E-02      8.128E-02      3.826E-02
Co-60     #AB   -1.219E-02      3.114E-02      3.115E-02      2.406E-02
Cs-137    #AB   -3.334E-04      2.131E-02      2.131E-02      1.751E-02
Eu-152    #      3.865E-02      7.401E-02      7.404E-02      3.662E-02
Eu-154    #AB    2.500E-02      3.080E-02      3.083E-02      1.811E-01
K-40             1.593E+01      1.301E+00      1.527E+00      2.878E-01
Pa-234    #AB    1.385E-02      1.163E-01      1.163E-01      8.358E-02
Pb-212           1.722E-01      5.752E-02      5.886E-02      3.427E-02
Pb-214           2.285E-01      7.834E-02      7.907E-02      3.967E-02
Ra-226    #      4.889E-01      4.655E-01      4.663E-01      3.507E-01
Th-234    #AB    2.224E-01      7.024E-01      7.027E-01      1.102E+00
Tl-208    #      3.348E-02      2.729E-02      2.737E-02      1.981E-02
U-235     #AB    3.462E-02      3.585E-02      3.591E-02      1.291E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.834E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

Sample description                                             
244160-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130430_011.An1

Acquisition information
Start time:                 4/30/2013 16:24:52
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2028E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2028E+02) = 

8.4386E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   10 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1060

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.40        5. 210.47   0.78  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.82        7. 193.93   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.74       34.  40.28   0.80  2.750E-02
76.95       48.  28.75   0.80  2.919E-02
93.95        6. 249.28   0.82  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  1.166E-01 Ac228 
93.35   5.760  8.297E-02 U235  
93.35   4.100  1.166E-01 Ac228 

94.25        5. 321.93   0.82  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  9.158E-02 Ac228 
93.35   5.760  6.519E-02 U235  

94.25        5. 321.93   0.82  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  9.158E-02 Ac228 
93.35   5.760  6.519E-02 U235  

123.64       17.  61.59   0.86  4.861E-02   123.07  40.400  2.725E-02 Eu154 
131.28        2. 851.03   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
162.94       14.  78.98   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.89       27.  47.61   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.889E-01 Ra226 
185.90       26.  51.78   0.93  4.855E-02   185.72  57.000  2.922E-02 U235  

186.21   3.555  4.689E-01 Ra226 
205.33        2. 631.96   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.63      109.  16.03   1.01  4.348E-02   238.63  43.600  1.722E-01 Pb212 
242.07       31.  42.40   0.71  4.315E-02   242.00   7.268  3.050E-01 Pb214 
295.05       61.  21.54   0.85  3.829E-02   295.22  18.414  2.699E-01 Pb214 
300.49       28.  34.01   1.06  3.789E-02   300.09   3.180  7.313E-01 Pb212 
338.08       12.  80.41   1.10  3.500E-02   338.32  11.400    PBC<MDA Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.32  11.400  9.301E-02 Ac228 

341.74        1. 581.02   1.11  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.71       74.  17.21   1.30  3.408E-02   351.93  35.600  1.915E-01 Pb214 
583.07       46.  26.34   0.79  2.395E-02
583.48       22.  34.23   1.35  2.394E-02   583.19  85.000  3.348E-02 Tl208 
609.31       92.  12.90   0.74  2.322E-02   609.31  45.490  2.728E-01 Bi214 
727.71       26.  27.63   0.61  2.051E-02   727.33   6.650  6.039E-01 Bi212 
782.30        0. 605.27   1.53  1.944E-02   785.37   1.110    PBC<MDA Bi212 
911.24       38.  22.82   1.63  1.750E-02   911.20  26.200  2.602E-01 Ac228 

911.20  26.200  2.602E-01 Ac228 
945.63        2. 419.89   1.65  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.22       15.  52.55   1.67  1.675E-02   968.96  15.900  1.816E-01 Ac228 

968.96  15.900  1.816E-01 Ac228 
1005.41        9.  71.77   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1112.18        6. 132.90   1.77  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.22       24.  29.23   0.34  1.507E-02  1120.29  14.910  3.338E-01 Bi214 
1274.31        2. 347.94   1.86  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1407.62        4.  95.75   1.93  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      683.   3.88   1.85  1.229E-02  1460.82  10.550  1.610E+01 K40   
1621.18        3. 101.39   2.02  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.60        7.  45.67   2.07  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.16    74.73        78.        23. 8.254E+02  115.37   0.339  -      s 
308.00    76.95        84.        41. 1.418E+03   71.16   0.811  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    245.86    61.40        57.         5.     0.002   420.94   0.782s
Th-234    255.53    63.82       102.         7.     0.003   387.85   0.786s
Th-234    375.94    93.95       110.         6.     0.002   498.56   0.822s
Ac-228    373.56    93.35       114.         5.     0.002   643.86   0.823D
U-235     373.56    93.35       114.         5.     0.002   643.86   0.823D
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    488.15   122.02        84.        -4.    -0.001   737.06   0.857s
Eu-154    494.62   123.64        46.        17.     0.006   123.18   0.858s
Pa-234    525.14   131.28       107.         2.     0.001  1702.05   0.868s
U-235     651.68   162.94        52.        14.     0.005   157.97   0.906s
U-235     743.45   185.90        77.        26.     0.010   103.56   0.932s
Ra-226    743.41   185.89        69.        27.     0.010    95.22   0.933 
U-235     821.12   205.33        55.         2.     0.001  1263.91   0.955s
Pb-212    954.25   238.63        80.       104.     0.039    32.07   1.015 
Pb-214    967.97   242.07        57.        31.     0.011    84.81   0.710s
Pb-214   1179.79   295.05        45.        61.     0.023    43.08   0.854 
Pb-212   1201.52   300.49        37.        28.     0.010    68.01   1.061 
Ac-228   1351.80   338.08        40.        12.     0.004   160.82   1.102s
Eu-152   1366.40   341.74        21.         1.     0.000  1162.04   1.108s
Pb-214   1406.29   351.71        44.        74.     0.028    34.43   1.300 
Tl-208   2332.94   583.48        31.        22.     0.008    68.45   1.348s
Bi-214   2436.25   609.31        31.        92.     0.034    25.80   0.741s
Eu-154   2897.09   724.55        33.        -5.    -0.002   330.27   1.474s
Bi-212   2909.74   727.71        14.        26.     0.010    55.26   0.610s
Eu-154   3494.61   873.94        29.        -4.    -0.001   398.62   1.596s
Pa-234   3528.55   882.42        20.        -2.    -0.001   626.09   1.604s
Ac-228   3643.83   911.24        19.        38.     0.014    45.64   1.625s
Pa-234   3781.39   945.63        28.         2.     0.001   839.79   1.651s
Eu-152   3856.26   964.34        30.        -1.     0.000  1174.87   1.664s
Ac-228   3875.77   969.22        25.        15.     0.006   105.11   1.668s
Eu-154   3983.25   996.09        24.        -2.    -0.001   690.33   1.688s
Eu-154   4020.57  1005.41        17.         9.     0.003   143.55   1.693s
Eu-152   4447.73  1112.18        24.         6.     0.002   265.80   1.766s
Bi-214   4479.91  1120.22         9.        24.     0.009    58.45   0.341s
Co-60    4689.49  1172.60        36.        -2.    -0.001   768.26   1.804s
Eu-154   5096.48  1274.31        21.         2.     0.001   695.88   1.863s
Co-60    5330.44  1332.77        18.        -5.    -0.002   255.58   1.894s
Eu-152   5630.02  1407.62         7.         4.     0.002   191.49   1.932s
K-40     5842.75  1460.77        26.       661.     0.245     7.98   1.847 
Bi-212   6484.87  1621.18         4.         3.     0.001   202.78   2.022s
Bi-214   7059.08  1764.60        11.         7.     0.003    91.34   2.068s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.3047E-01                                      5.12E+12             
911.20 2.602E-01  (  6.895E-02 2.28E+01 2.62E+01 G  
968.96 1.816E-01  (  1.376E-01 5.26E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 9.301E-02 -   1.149E-01 8.04E+01 1.14E+01 G  

Energy duplication    
93.35 9.158E-02 &   4.808E-01 3.22E+02 4.10E+00 XA 

Am-241   I   3.1448E-02                                      1.58E+05             
59.54 3.145E-02 &(  1.066E-01 2.10E+02 3.59E+01 G  

Bi-212   N   6.0956E-01                                      5.12E+12             
727.33 6.039E-01  (P 1.972E-01 2.76E+01 6.65E+00 G  
785.37 5.040E-02 % P 1.359E+00 6.05E+02 1.11E+00 G  

1620.74 6.346E-01 ?(  8.987E-01 1.01E+02 1.51E+00 G  

Bi-214   N   2.8788E-01                                      5.84E+05             
609.31 2.728E-01  (P 3.826E-02 1.29E+01 4.55E+01 G  

1120.29 3.338E-01  (  9.721E-02 2.92E+01 1.49E+01 G  
1764.49 1.335E-01 & P 1.472E-01 4.57E+01 1.53E+01 G  

Co-60    T  -1.2185E-02                                      1.93E+03             
1332.49-1.219E-02 ?(  2.406E-02 1.28E+02 1.00E+02 G  
1173.23-4.898E-03 +   3.052E-02 3.84E+02 9.98E+01 G  

Cs-137   I  -3.3344E-04                                      1.10E+04             
661.66-3.334E-04 %(  1.751E-02 3.20E+03 8.50E+01 G  

Eu-152   I   3.8651E-02                                      4.94E+03             
344.28 3.876E-03 &(  3.662E-02 5.81E+02 2.66E+01 G  
121.78-8.120E-03 +   4.879E-02 3.69E+02 2.84E+01 G  
778.90-6.051E-03 &   1.506E-01 1.52E+03 1.30E+01 G  
964.08-1.715E-02 +   1.641E-01 5.87E+02 1.45E+01 G  

1112.08 8.548E-02 &(  1.773E-01 1.33E+02 1.34E+01 G  
1408.01 5.288E-02 &(  7.245E-02 9.57E+01 2.09E+01 G  

Eu-154   I   2.5003E-02                                      3.14E+03             
873.18-5.699E-02 ?(  1.811E-01 1.99E+02 1.22E+01 G  
123.07 2.725E-02 ?(  2.541E-02 6.16E+01 4.04E+01 G  

1274.43 1.245E-02 &(  6.981E-02 3.48E+02 3.49E+01 G  
723.30-3.903E-02 +   1.023E-01 1.65E+02 2.00E+01 G  

1004.72 1.003E-01 ?(  1.055E-01 7.18E+01 1.79E+01 G  
996.25-3.728E-02 +   2.076E-01 3.45E+02 1.05E+01 G  

K-40     N   1.5927E+01                                      4.57E+11             
1460.82 1.593E+01  (P 2.878E-01 3.99E+00 1.06E+01 G  

Pa-234   N   1.3847E-02                                      1.63E+12             
131.30 5.985E-03 ?(  8.358E-02 8.51E+02 1.82E+01 G  
569.50-8.181E-03 %   1.751E-01 1.31E+03 9.30E+00 G  
946.00 2.445E-02 ?(  1.664E-01 4.20E+02 1.35E+01 G  
880.52 0.000E+00 -   2.506E-01 1.00E+03 1.05E+01 G  
883.24-3.696E-02 +   1.858E-01 3.13E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.7217E-01                                      5.12E+12             
238.63 1.722E-01  (P 3.427E-02 1.60E+01 4.36E+01 G  
300.09 7.313E-01 + P 3.686E-01 3.40E+01 3.18E+00 G  

Pb-214   N   2.2853E-01                                      5.84E+05             
351.93 1.915E-01  (P 3.967E-02 1.72E+01 3.56E+01 G  
295.22 2.699E-01  (P 6.936E-02 2.15E+01 1.84E+01 G  
242.00 3.050E-01  (  1.759E-01 4.24E+01 7.27E+00 G  

Ra-226   N   4.8887E-01                                      5.84E+05             
186.21 4.889E-01  (  3.507E-01 4.76E+01 3.56E+00 G  

Th-234   N   2.2240E-01                                      1.63E+12             
63.30 3.513E-01 ?(  1.102E+00 1.94E+02 3.75E+00 G  
92.59 1.111E-01 ?(  4.502E-01 2.49E+02 4.34E+00 G  

Tl-208   N   3.3479E-02                                      5.12E+12             
583.19 3.348E-02 ?(P 1.981E-02 3.42E+01 8.50E+01 G  
277.37-7.693E-03 % P 1.963E-01 6.15E+03 6.60E+00 G  
860.53-1.640E-03 %   1.198E-01 4.44E+03 1.24E+01 G  

U-235    N   3.4616E-02                                      2.57E+11             
143.77 5.960E-03 %(  1.291E-01 1.32E+03 1.09E+01 G  
205.32 2.219E-02 &(  2.293E-01 6.32E+02 5.02E+00 G  
163.36 1.691E-01 &(  2.069E-01 7.90E+01 5.08E+00 G  
185.72 2.922E-02  (  2.306E-02 5.18E+01 5.70E+01 G  

Energy duplication    
93.35 6.519E-02 &   3.422E-01 3.22E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.40        57.         5.     0.002   420.94   3.145E-02   
Th-234      63.82       102.         7.     0.003   387.85   3.513E-01   
Th-234      93.95       110.         6.     0.002   498.56   1.111E-01   
Ac-228      93.35       114.         5.     0.002   643.86   9.158E-02   
U-235       93.35       114.         5.     0.002   643.86   6.519E-02   
Eu-152     122.02        84.        -4.    -0.001   737.06  -8.120E-03   
Eu-154     123.64        46.        17.     0.006   123.18   2.725E-02   
Pa-234     131.28       107.         2.     0.001  1702.05   5.985E-03   
U-235      162.94        52.        14.     0.005   157.97   1.691E-01   
U-235      185.90        77.        26.     0.010   103.56   2.922E-02   
Ra-226     185.89        69.        27.     0.010    95.22   4.889E-01   
U-235      205.33        55.         2.     0.001  1263.91   2.219E-02   
Ac-228     338.08        40.        12.     0.004   160.82   9.301E-02   
Eu-152     341.74        21.         1.     0.000  1162.04   3.876E-03   
Eu-154     724.55        33.        -5.    -0.002   330.27  -3.903E-02   
Eu-154     873.94        29.        -4.    -0.001   398.62  -5.699E-02   
Pa-234     882.42        20.        -2.    -0.001   626.09  -3.696E-02   
Ac-228     911.24        19.        38.     0.014    45.64   2.602E-01   
Pa-234     945.63        28.         2.     0.001   839.79   2.445E-02   
Eu-152     964.34        30.        -1.     0.000  1174.87  -1.715E-02   
Ac-228     969.22        25.        15.     0.006   105.11   1.816E-01   
Eu-154     996.09        24.        -2.    -0.001   690.33  -3.728E-02   
Eu-154    1005.41        17.         9.     0.003   143.55   1.003E-01   
Eu-152    1112.18        24.         6.     0.002   265.80   8.548E-02   
Co-60     1172.60        36.        -2.    -0.001   768.26  -4.898E-03   
Eu-154    1274.31        21.         2.     0.001   695.88   1.245E-02   
Co-60     1332.77        18.        -5.    -0.002   255.58  -1.219E-02   
Eu-152    1407.62         7.         4.     0.002   191.49   5.288E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/30/2013 17:10:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430_011.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     2.3047E-01    2.3047E-01   1.0519E-01    1.0650E-01  6.895E-02
Am-241 #A    3.1442E-02    3.1448E-02   1.3238E-01    1.3240E-01  1.066E-01
Bi-212       6.0956E-01    6.0956E-01   3.7062E-01    3.7193E-01  1.972E-01
Bi-214       2.8786E-01    2.8788E-01   8.0243E-02    8.1280E-02  3.826E-02
Co-60  #A   -1.2001E-02   -1.2185E-02   3.1143E-02    3.1148E-02  2.406E-02
Cs-137 #A   -3.3255E-04   -3.3344E-04   2.1314E-02    2.1314E-02  1.751E-02
Eu-152 #C    3.8422E-02    3.8651E-02   7.4013E-02    7.4037E-02  3.662E-02
Eu-154 #A    2.4771E-02    2.5003E-02   3.0799E-02    3.0827E-02  1.811E-01
K-40         1.5927E+01    1.5927E+01   1.3008E+00    1.5266E+00  2.878E-01
Pa-234 #A    1.3847E-02    1.3847E-02   1.1629E-01    1.1634E-01  8.358E-02
Pb-212       1.7217E-01    1.7217E-01   5.7525E-02    5.8858E-02  3.427E-02
Pb-214       2.2852E-01    2.2853E-01   7.8345E-02    7.9070E-02  3.967E-02
Ra-226 #     4.8885E-01    4.8887E-01   4.6550E-01    4.6634E-01  3.507E-01
Th-234 #A    2.2240E-01    2.2240E-01   7.0240E-01    7.0271E-01  1.102E+00
Tl-208 #     3.3479E-02    3.3479E-02   2.7286E-02    2.7370E-02  1.981E-02
U-235  #A    3.4616E-02    3.4616E-02   3.5849E-02    3.5911E-02  1.291E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.726E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.7258884E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-17                Received:        03/19/13                      
Lab ID:          244160-003                    Prepared:        03/27/13 11:03                
Matrix:          Soil                          Analyzed:        05/01/13 08:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:23                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01616 U        0.1159        0.09426           0.9     
Bismuth-212                          0.1649 U         0.4078        0.2392                    
Bismuth-214                          0.2940           0.08328       0.04078                   
Cesium-137                           0 U              0.01770       0.02388           0.07    
Cobalt-60                           -0.0004990 U      0.02030       0.01663           0.03    
Europium-152                         0.01960 U        0.03665       0.04242           0.1     
Europium-154                         0.003370 U       0.01078       0.1663            0.2     
Lead-212                             0.2152           0.05997       0.03437                   
Lead-214                             0.3251           0.08131       0.03814                   
Potassium-40                        15.66             1.227         0.2774                    
Protactinium-234                     0.01386 U        0.06505       0.07250                   
Radium-226 (By Bismuth-214)          0.2940           0.08328       0.04078           0.2     
Thallium-208                         0.08203          0.02972       0.01442                   
Thorium-232 (By Actinium-228)        0.4532           0.1004        0.03776           0.9     
Thorium-234                          0.01923 U        0.03166       0.9972                    
Uranium-235                          0.05141 U        0.03823       0.1330            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244160-003                   Client ID : 12-PE-E0801-17        

Seqnum : 1513174716003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130501_003                                Batch         : 196641                       Time      : 01-MAY-2013 08:28     

Cal    : 01-MAY-2013 08:07:33,09-JAN-2013 12:22:14     Caldate       : 01-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340.48 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01616          0.09426     0.9      .11593           .11594           0.018        u        

Bismuth-212                         0.1649            0.2392               .40779           .40788           0.058        u        

Bismuth-214                         0.2940            0.04078              .083279          .084345          0.0017       u        

Cesium-137                          0                 0.02388     0.07     .017702          .017702          -0.0026      u        

Cobalt-60                           -0.0004990        0.01663     0.03     .020301          .020301          -0.00079     u        

Europium-152                        0.01960           0.04242     0.1      .03665           .036668          0.0099       u        

Europium-154                        0.003370          0.1663      0.2      .01078           .010781          0.020        u        

Lead-212                            0.2152            0.03437              .059968          .062553          0.0087       u        

Lead-214                            0.3251            0.03814              .08131           .0833            0.0083       u        

Potassium-40                        15.66             0.2774               1.227            1.4576           -0.32        u        

Protactinium-234                    0.01386           0.07250              .065051          .065143          0.0093       u        

Radium-226 (By Bismuth-214)         0.2940            0.04078     0.2      .083279          .084345          0.0017       u        

Thallium-208                        0.08203           0.01442              .029724          .030192          0.015        u        

Thorium-232 (By Actinium-228)       0.4532            0.03776     0.9      .10035           .10558           0.028        u        

Thorium-234                         0.01923           0.9972               .031663          .031715          0.052        u        

Uranium-235                         0.05141           0.1330      0.18     .03823           .038373          0.089        u        

u=use  

Page 1 of 1                                                                                                           1513174716003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-17          
Sample Description: 244160-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130501_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:23           Live Time: 2700   sec

Acquisition Time: 5/1/2013 08:28:33         Real Time: 2705   sec
Analysis Time: 5/1/2013 09:13            Dead Time: 0.18   %

Analysis Quantity: 3.405E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.532E-01      1.003E-01      1.056E-01      3.776E-02
Am-241    #AB   -1.616E-02      1.159E-01      1.159E-01      9.426E-02
Bi-212    #AB    1.649E-01      4.078E-01      4.079E-01      2.392E-01
Bi-214           2.940E-01      8.328E-02      8.434E-02      4.078E-02
Co-60     #AB   -4.990E-04      2.030E-02      2.030E-02      1.663E-02
Cs-137    #AB    0.000E+00      1.770E-02      1.770E-02      2.388E-02
Eu-152    #AB    1.960E-02      3.665E-02      3.667E-02      4.242E-02
Eu-154    #AB    3.370E-03      1.078E-02      1.078E-02      1.663E-01
K-40             1.566E+01      1.227E+00      1.458E+00      2.774E-01
Pa-234    #AB    1.386E-02      6.505E-02      6.514E-02      7.250E-02
Pb-212           2.152E-01      5.997E-02      6.255E-02      3.437E-02
Pb-214           3.251E-01      8.131E-02      8.330E-02      3.814E-02
Ra-226    #      6.242E-01      4.777E-01      4.796E-01      3.546E-01
Th-234    #AB    1.923E-02      3.166E-02      3.171E-02      9.972E-01
Tl-208           8.203E-02      2.972E-02      3.019E-02      1.442E-02
U-235     #AB    5.141E-02      3.823E-02      3.837E-02      1.330E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.792E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:13:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

Sample description                                             
244160-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130501_003.An1

Acquisition information
Start time:                 5/1/2013 08:28:33
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:07:33
Zero offset:           0.091 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.139E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4048E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4048E+02) = 

7.9379E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

83 of 376



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:13:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0764

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.95       34.  40.57   0.87  2.853E-02
77.20       70.  22.54   0.87  3.021E-02
92.85       21.  82.32   0.88  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.649E-01 U235  
121.10        5. 247.72   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.72       19.  84.29   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.959E-02 U235  
163.03        5. 264.51   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.601E-02 U235  
186.17       36.  38.26   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.242E-01 Ra226 
185.72  57.000  3.890E-02 U235  

186.17       37.  37.18   0.98  4.819E-02   185.72  57.000  3.966E-02 U235  
186.21   3.555  6.365E-01 Ra226 

206.48        6. 187.73   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.513E-02 U235  

238.58      144.  13.36   0.81  4.318E-02   238.63  43.600  2.152E-01 Pb212 
241.85       40.  37.13   0.81  4.285E-02   242.00   7.268  3.789E-01 Pb214 
277.28       16.  66.69   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.10       68.  23.54   0.83  3.814E-02   295.22  18.414  2.641E-01 Pb214 
299.87       13.  67.99   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.90       76.  16.33   0.89  3.496E-02   338.32  11.400  5.610E-01 Ac228 
351.83      135.  11.96   1.16  3.404E-02   351.93  35.600  3.142E-01 Pb214 
568.47        3. 234.68   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.38       57.  18.12   0.39  2.416E-02   583.19  85.000  8.203E-02 Tl208 
609.25      114.  13.19   0.62  2.345E-02   609.31  45.490  2.940E-01 Bi214 
727.67        5. 135.53   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:13:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
783.88        4. 206.81   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.39        4. 164.94   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.18       64.  14.96   1.33  1.779E-02   911.20  26.200  4.062E-01 Ac228 
946.02        1. 473.15   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
961.82        7.  93.51   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.07       18.  42.99   1.62  1.704E-02   968.96  15.900  1.977E-01 Ac228 

1120.96       11.  64.42   1.71  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1274.04        3. 205.23   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.01        2. 334.10   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      724.   3.81   2.22  1.254E-02  1460.82  10.550  1.565E+01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.45    75.02        79.        23. 8.063E+02  116.99   0.318  -      s 
308.47    77.28       107.        66. 2.198E+03   53.17   1.037  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.56    59.04        56.        -3.    -0.001   717.24   0.850s
Th-234    252.48    63.27       104.        -9.    -0.003   334.83   0.853s
Th-234    370.68    92.85       135.        21.     0.008   164.64   0.884s
Ac-228    372.69    93.35       127.        -7.    -0.003   451.62   0.884D
U-235     372.69    93.35       127.        -7.    -0.003   451.62   0.884D
Eu-152    483.58   121.10        79.         5.     0.002   495.43   0.913s
Eu-154    491.50   123.08       103.        -7.    -0.003   425.05   0.915s
U-235     573.99   143.72       113.        19.     0.007   168.57   0.936s
U-235     651.19   163.03        79.         5.     0.002   529.03   0.955s
U-235     743.68   186.17        76.        37.     0.014    74.36   0.977s
Ra-226    743.68   186.17        79.        36.     0.013    76.53   0.978s
U-235     824.85   206.48        59.         6.     0.002   375.45   0.997s
Pb-212    953.19   238.58        89.       138.     0.051    26.72   0.811 
Pb-214    966.23   241.85        79.        40.     0.015    74.27   0.814 
Tl-208   1107.89   277.28        49.        16.     0.006   133.38   1.066s
Pb-214   1179.00   295.07        43.        55.     0.020    38.88   1.083 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1198.20   299.87        43.        13.     0.005   135.98   1.087 
Ac-228   1350.26   337.90        26.        76.     0.028    32.66   0.886s
Eu-152   1368.76   342.53        32.        -2.    -0.001  1021.72   1.128s
Pb-214   1405.96   351.83        46.       129.     0.048    23.91   1.163s
Pa-234   2272.27   568.47        23.         3.     0.001   469.35   1.325s
Tl-208   2331.93   583.38        19.        57.     0.021    36.24   0.391s
Bi-214   2435.41   609.25        40.       107.     0.040    26.39   0.621s
Bi-212   2909.10   727.67        23.         5.     0.002   271.07   1.450s
Eu-152   3111.91   778.36        26.        -2.    -0.001   872.50   1.488s
Bi-212   3133.99   783.88        25.         4.     0.001   413.61   1.493s
Tl-208   3440.14   860.39        22.         4.     0.002   329.89   1.547 
Eu-154   3491.32   873.18        29.        -3.    -0.001   490.63   1.555s
Pa-234   3532.87   883.56        22.        -1.    -0.001   927.22   1.562s
Ac-228   3643.38   911.18         7.        64.     0.024    29.91   1.332 
Pa-234   3782.80   946.02        17.         1.     0.000   946.29   1.605s
Eu-152   3846.05   961.82        18.         7.     0.003   187.01   1.617s
Ac-228   3875.06   969.07        22.        18.     0.007    85.98   1.620s
Eu-152   4450.41  1112.80        32.        -4.    -0.001   441.93   1.709s
Bi-214   4483.05  1120.96        29.        11.     0.004   128.85   1.714s
Co-60    4692.24  1173.21        27.        -6.    -0.002   268.52   1.745s
Eu-154   5095.97  1274.04        19.         3.     0.001   410.46   1.801s
Eu-152   5632.47  1408.01        14.         2.     0.001   668.19   1.867s
K-40     5843.54  1460.70        29.       704.     0.261     7.63   2.221 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5317E-01                                      5.12E+12             
911.20 4.062E-01  (  3.776E-02 1.50E+01 2.62E+01 G  
968.96 1.977E-01 -   1.174E-01 4.30E+01 1.59E+01 G  
338.32 5.610E-01 @(  8.770E-02 1.63E+01 1.14E+01 G  

Energy duplication    
93.35-1.286E-01 -   4.719E-01 2.26E+02 4.10E+00 XA 

Am-241   I  -1.6163E-02                                      1.58E+05             
59.54-1.616E-02 ?(  9.426E-02 3.59E+02 3.59E+01 G  

Bi-212   N   1.6492E-01                                      5.12E+12             
727.33 1.131E-01 ?(  2.392E-01 1.36E+02 6.65E+00 G  
785.37 4.756E-01 &(  1.566E+00 2.07E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.942E-01 1.00E+03 1.51E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.9401E-01                                      5.84E+05             
609.31 2.940E-01  (P 4.078E-02 1.32E+01 4.55E+01 G  

1120.29 1.368E-01 - P 1.609E-01 6.44E+01 1.49E+01 G  
1764.49-8.306E-02 % P 8.999E-02 1.00E+03 1.53E+01 G  

Co-60    T  -4.9903E-04                                      1.93E+03             
1332.49-4.990E-04 &(  1.663E-02 2.03E+03 1.00E+02 G  
1173.23-1.153E-02 +   2.424E-02 1.34E+02 9.98E+01 G  

Eu-152   I   1.9598E-02                                      4.94E+03             
344.28-5.102E-03 ?(  4.242E-02 5.11E+02 2.66E+01 G  
121.78 1.107E-02 ?(  4.447E-02 2.48E+02 2.84E+01 G  
778.90-1.928E-02 +   1.364E-01 4.36E+02 1.30E+01 G  
964.08 8.384E-02 &(  1.182E-01 9.35E+01 1.45E+01 G  

1112.08-5.311E-02 +   1.879E-01 2.21E+02 1.34E+01 G  
1408.01 1.804E-02 ?(  9.653E-02 3.34E+02 2.09E+01 G  

Eu-154   I   3.3704E-03                                      3.14E+03             
873.18-4.226E-02 ?(  1.663E-01 2.45E+02 1.22E+01 G  
123.07-1.035E-02 +   3.564E-02 2.13E+02 4.04E+01 G  

1274.43 1.928E-02 ?(  6.271E-02 2.05E+02 3.49E+01 G  
723.30 8.234E-04 &   8.892E-02 6.56E+03 2.00E+01 G  

1004.72 7.585E-03 &   1.272E-01 1.02E+03 1.79E+01 G  
996.25 8.967E-03 %   2.051E-01 1.39E+03 1.05E+01 G  

K-40     N   1.5655E+01                                      4.57E+11             
1460.82 1.565E+01  (P 2.774E-01 3.81E+00 1.06E+01 G  

Pa-234   N   1.3860E-02                                      1.63E+12             
131.30-3.190E-05 %(  7.250E-02 1.38E+05 1.82E+01 G  
569.50 3.835E-02 ?(  1.437E-01 2.35E+02 9.30E+00 G  
946.00 1.572E-02 ?(  1.203E-01 4.73E+02 1.35E+01 G  
880.52-2.800E-03 &   1.540E-01 3.35E+03 1.05E+01 G  
883.24-2.398E-02 +   1.802E-01 4.64E+02 9.70E+00 G  

Pb-212   N   2.1520E-01                                      5.12E+12             
238.63 2.152E-01  (P 3.437E-02 1.34E+01 4.36E+01 G  
300.09 3.223E-01 + P 3.739E-01 6.80E+01 3.18E+00 G  

Pb-214   N   3.2513E-01                                      5.84E+05             
351.93 3.142E-01 @(P 3.814E-02 1.20E+01 3.56E+01 G  
295.22 2.311E-01 - P 6.431E-02 1.94E+01 1.84E+01 G  
242.00 3.789E-01  (P 1.953E-01 3.71E+01 7.27E+00 G  

Ra-226   N   6.2420E-01                                      5.84E+05             
186.21 6.242E-01  (  3.546E-01 3.83E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:13:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.9231E-02                                      1.63E+12             
63.30-3.691E-01 ?(  9.972E-01 1.67E+02 3.75E+00 G  
92.59 3.546E-01 ?(  4.634E-01 8.23E+01 4.34E+00 G  

Tl-208   N   8.2026E-02                                      5.12E+12             
583.19 8.203E-02  (  1.442E-02 1.81E+01 8.50E+01 G  
277.37 1.801E-01 +   1.835E-01 6.67E+01 6.60E+00 G  
860.53 5.448E-02 -   1.415E-01 1.65E+02 1.24E+01 G  

U-235    N   5.1410E-02                                      2.57E+11             
143.77 9.959E-02 ?(  1.330E-01 8.43E+01 1.09E+01 G  
205.32 7.513E-02 &(  2.268E-01 1.88E+02 5.02E+00 G  
163.36 5.601E-02 ?(  2.405E-01 2.65E+02 5.08E+00 G  
185.72 3.966E-02  (  2.180E-02 3.72E+01 5.70E+01 G  

Energy duplication    
93.35-9.156E-02 +   3.359E-01 2.26E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.04        56.        -3.    -0.001   717.24  -1.616E-02   
Th-234      63.27       104.        -9.    -0.003   334.83  -3.691E-01   
Th-234      92.85       135.        21.     0.008   164.64   3.546E-01   
U-235       93.35       127.        -7.    -0.003   451.62  -9.156E-02   
Eu-152     121.10        79.         5.     0.002   495.43   1.107E-02   
Eu-154     123.08       103.        -7.    -0.003   425.05  -1.035E-02   
U-235      143.72       113.        19.     0.007   168.57   9.959E-02   
U-235      163.03        79.         5.     0.002   529.03   5.601E-02   
U-235      186.17        76.        37.     0.014    74.36   3.966E-02   
Ra-226     186.17        79.        36.     0.013    76.53   6.242E-01   
U-235      206.48        59.         6.     0.002   375.45   7.513E-02   
Eu-152     342.53        32.        -2.    -0.001  1021.72  -5.102E-03   
Pa-234     568.47        23.         3.     0.001   469.35   3.835E-02   
Bi-212     727.67        23.         5.     0.002   271.07   1.131E-01   
Eu-152     778.36        26.        -2.    -0.001   872.50  -1.928E-02   
Bi-212     783.88        25.         4.     0.001   413.61   4.756E-01   
Eu-154     873.18        29.        -3.    -0.001   490.63  -4.226E-02   
Pa-234     883.56        22.        -1.    -0.001   927.22  -2.398E-02   
Pa-234     946.02        17.         1.     0.000   946.29   1.572E-02   
Eu-152     961.82        18.         7.     0.003   187.01   8.384E-02   
Eu-152    1112.80        32.        -4.    -0.001   441.93  -5.311E-02   
Co-60     1173.21        27.        -6.    -0.002   268.52  -1.153E-02   
Eu-154    1274.04        19.         3.     0.001   410.46   1.928E-02   
Eu-152    1408.01        14.         2.     0.001   668.19   1.804E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.5317E-01    4.5317E-01   1.0035E-01    1.0558E-01  3.776E-02
Am-241 #A   -1.6160E-02   -1.6163E-02   1.1593E-01    1.1594E-01  9.426E-02
Bi-212 #A    1.6492E-01    1.6492E-01   4.0779E-01    4.0788E-01  2.392E-01
Bi-214       2.9399E-01    2.9401E-01   8.3279E-02    8.4345E-02  4.078E-02
Co-60  #A   -4.9138E-04   -4.9903E-04   2.0301E-02    2.0301E-02  1.663E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.7702E-02    1.7702E-02  2.388E-02
Eu-152 #A    1.9480E-02    1.9598E-02   3.6650E-02    3.6668E-02  4.242E-02
Eu-154 #A    3.3386E-03    3.3704E-03   1.0780E-02    1.0781E-02  1.663E-01
K-40         1.5655E+01    1.5655E+01   1.2270E+00    1.4576E+00  2.774E-01
Pa-234 #A    1.3860E-02    1.3860E-02   6.5051E-02    6.5143E-02  7.250E-02
Pb-212       2.1520E-01    2.1520E-01   5.9968E-02    6.2553E-02  3.437E-02
Pb-214       3.2511E-01    3.2513E-01   8.1310E-02    8.3300E-02  3.814E-02
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Ra-226 #     6.2417E-01    6.2420E-01   4.7770E-01    4.7957E-01  3.546E-01
Th-234 #A    1.9231E-02    1.9231E-02   3.1663E-02    3.1715E-02  9.972E-01
Tl-208       8.2026E-02    8.2026E-02   2.9724E-02    3.0192E-02  1.442E-02
U-235  #A    5.1410E-02    5.1410E-02   3.8230E-02    3.8373E-02  1.330E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.702E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.7024082E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-18                Received:        03/19/13                      
Lab ID:          244160-004                    Prepared:        03/27/13 11:04                
Matrix:          Soil                          Analyzed:        05/01/13 08:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:22                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05258 U        0.1777        0.1431            0.9     
Bismuth-212                          0.2888           0.3765        0.2365                    
Bismuth-214                          0.3756           0.1005        0.04918                   
Cesium-137                           0.004496 U       0.02403       0.01925           0.07    
Cobalt-60                           -0.0001711 U      0.02756       0.02268           0.03    
Europium-152                         0.01231 U        0.01718       0.05856           0.1     
Europium-154                         0.02668 U        0.04525       0.1396            0.2     
Lead-212                             0.3433           0.06642       0.03481                   
Lead-214                             0.3616           0.09013       0.04729                   
Potassium-40                        12.57             1.202         0.3233                    
Protactinium-234                     0.01130 U        0.06334       0.09320                   
Radium-226 (By Bismuth-214)          0.3756           0.1005        0.04918           0.2     
Thallium-208                         0.1770           0.04326       0.01583                   
Thorium-232 (By Actinium-228)        0.3220           0.1152        0.06326           0.9     
Thorium-234                          0.4643 U         0.4057        1.127                     
Uranium-235                          0.1352 U         0.1822        0.1456            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244160-004                   Client ID : 12-PE-E0801-18        

Seqnum : 1523174711003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130501_003                                Batch         : 196641                       Time      : 01-MAY-2013 08:30     

Cal    : 01-MAY-2013 08:02:44,29-APR-2013 08:26:15     Caldate       : 01-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.21 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.05258          0.1431      0.9      .17765           .17769           0.018        u        

Bismuth-212                         0.2888            0.2365               .37646           .37675           0.058        u        

Bismuth-214                         0.3756            0.04918              .10052           .10193           0.0017       u        

Cesium-137                          0.004496          0.01925     0.07     .024026          .024027          -0.0026      u        

Cobalt-60                           -0.0001711        0.02268     0.03     .027557          .027557          -0.00079     u        

Europium-152                        0.01231           0.05856     0.1      .017184          .017194          0.0099       u        

Europium-154                        0.02668           0.1396      0.2      .045246          .045267          0.020        u        

Lead-212                            0.3433            0.03481              .066421          .070912          0.0087       u        

Lead-214                            0.3616            0.04729              .090131          .091704          0.0083       u        

Potassium-40                        12.57             0.3233               1.2017           1.357            -0.32        u        

Protactinium-234                    0.01130           0.09320              .063337          .063399          0.0093       u        

Radium-226 (By Bismuth-214)         0.3756            0.04918     0.2      .10052           .10193           0.0017       u        

Thallium-208                        0.1770            0.01583              .043263          .044721          0.015        u        

Thorium-232 (By Actinium-228)       0.3220            0.06326     0.9      .11519           .11752           0.028        u        

Thorium-234                         0.4643            1.127                .40565           .40801           0.052        u        

Uranium-235                         0.1352            0.1456      0.18     .18224           .18243           0.089        u        

u=use  

Page 1 of 1                                                                                                           1523174711003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-18          
Sample Description: 244160-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130501_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:22           Live Time: 2700   sec

Acquisition Time: 5/1/2013 08:30:17         Real Time: 2705   sec
Analysis Time: 5/1/2013 09:15            Dead Time: 0.17   %

Analysis Quantity: 3.172E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.220E-01      1.152E-01      1.175E-01      6.326E-02
Am-241    #AB   -5.258E-02      1.777E-01      1.777E-01      1.431E-01
Bi-212    #      2.888E-01      3.765E-01      3.768E-01      2.365E-01
Bi-214           3.756E-01      1.005E-01      1.019E-01      4.918E-02
Co-60     #AB   -1.711E-04      2.756E-02      2.756E-02      2.268E-02
Cs-137    #AB    4.496E-03      2.403E-02      2.403E-02      1.925E-02
Eu-152    #AB    1.231E-02      1.718E-02      1.719E-02      5.856E-02
Eu-154    #AB    2.668E-02      4.525E-02      4.527E-02      1.396E-01
K-40             1.257E+01      1.202E+00      1.357E+00      3.233E-01
Pa-234    #AB    1.130E-02      6.334E-02      6.340E-02      9.320E-02
Pb-212           3.433E-01      6.642E-02      7.091E-02      3.481E-02
Pb-214           3.616E-01      9.013E-02      9.170E-02      4.729E-02
Ra-226           5.146E-01      4.362E-01      4.372E-01      3.202E-01
Th-234    #AB    4.643E-01      4.056E-01      4.080E-01      1.127E+00
Tl-208           1.770E-01      4.326E-02      4.472E-02      1.583E-02
U-235     #AB    1.352E-01      1.822E-01      1.824E-01      1.456E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.560E+01

Analyst: Chris Fluty
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Sample description                                             
244160-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130501_003.An1

Acquisition information
Start time:                 5/1/2013 08:30:17
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:02:44
Zero offset:          -0.099 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.802E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1721E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1721E+02) = 

8.5202E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1023

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.06        4. 325.89   0.84  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.00       76.  23.64   0.74  2.752E-02
92.70       28.  54.18   0.88  3.718E-02    92.59   4.343  5.541E-01 Th234 

93.35   5.760  4.136E-01 U235  
93.35   4.100  5.811E-01 Ac228 
93.35   5.760  4.136E-01 U235  

92.70       28.  54.18   0.88  3.718E-02    92.59   4.343  5.541E-01 Th234 
93.35   5.760  4.136E-01 U235  
93.35   4.100  5.811E-01 Ac228 

92.86       35.  43.68   0.88  3.682E-02    92.59   4.343  6.819E-01 Th234 
93.35   5.760  5.091E-01 U235  
93.35   4.100  7.152E-01 Ac228 

122.10       21.  69.82   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  3.516E-02 Eu154 

122.36       12. 124.83   0.91  4.618E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.054E-02 Eu154 

143.42       14. 110.40   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  8.256E-02 U235  

186.18       29.  50.45   0.98  4.662E-02   185.72  57.000  3.463E-02 U235  
186.21   3.555  5.556E-01 Ra226 
185.72  57.000  3.463E-02 U235  

186.22       27.  42.39   0.49  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.145E-01 Ra226 

205.32       18.  77.32   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.500E-01 U235  

209.00       32.  41.42   0.50  4.471E-02
238.63      208.   9.32   1.11  4.202E-02   238.63  43.600  3.458E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.19       43.  32.96   0.71  4.172E-02   242.00   7.268  4.427E-01 Pb214 
277.01        9. 113.52   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.08       69.  18.69   1.01  3.721E-02   295.22  18.414  3.170E-01 Pb214 
300.16       11.  80.99   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.37       49.  26.79   0.82  3.411E-02   338.32  11.400  3.805E-01 Ac228 
351.97      146.  11.78   1.32  3.324E-02   351.93  35.600  3.682E-01 Pb214 
583.09      112.  12.22   1.30  2.357E-02   583.19  85.000  1.770E-01 Tl208 
609.24      134.  12.18   1.27  2.288E-02   609.31  45.490  3.687E-01 Bi214 
661.58        3. 267.22   1.43  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.44       11.  65.19   1.48  2.025E-02   727.33   6.650  2.495E-01 Bi212 
784.43        4. 150.41   1.52  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.93       19.  38.12   0.59  1.803E-02   860.53  12.400  2.739E-01 Tl208 
871.35        4. 139.85   1.59  1.784E-02   873.18  12.170    PBC<MDA Eu154 
880.38        2. 280.25   1.59  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.64       47.  19.04   0.71  1.732E-02   911.20  26.200  3.252E-01 Ac228 
969.08       23.  41.10   1.65  1.658E-02   968.96  15.900  2.746E-01 Ac228 

1120.14       33.  27.33   0.37  1.494E-02  1120.29  14.910  4.631E-01 Bi214 
1274.10        3. 171.95   1.82  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1460.98      531.   4.61   1.63  1.219E-02  1460.82  10.550  1.257E+01 K40   
1622.09        1. 384.35   1.96  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.20       16.  27.42   2.00  1.039E-02  1764.49  15.310  3.109E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.10    77.00       113.        76. 2.769E+03   47.27   0.735  -       M
835.64   209.00        56.        31. 7.046E+02   75.79   0.504 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.72    58.89        88.        -8.    -0.003   337.88   0.839s
Th-234    252.39    63.06        92.         4.     0.002   651.79   0.843s
Th-234    371.48    92.86        97.        35.     0.013    87.36   0.876s
U-235     373.44    93.35       102.        28.     0.010   108.35   0.877D

96 of 376



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:15:29
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    373.44    93.35       102.        28.     0.010   108.35   0.877D
Eu-152    488.35   122.10        93.        21.     0.008   139.65   0.909s
Eu-154    489.36   122.36       107.        12.     0.004   249.65   0.910s
U-235     573.56   143.42       108.        14.     0.005   220.81   0.933s
U-235     654.18   163.59        93.        -4.    -0.001   683.91   0.954s
U-235     744.43   186.18        94.        29.     0.011   100.89   0.978s
Ra-226    744.59   186.22        52.        27.     0.010    84.78   0.491s
U-235     820.94   205.32        87.        18.     0.007   154.63   0.999s
Pb-212    954.11   238.63        75.       201.     0.074    18.63   1.110 
Pb-214    968.32   242.19        64.        43.     0.016    65.92   0.714s
Tl-208   1107.48   277.01        49.         9.     0.003   227.03   1.074s
Pb-214   1179.74   295.08        47.        69.     0.025    37.38   1.015s
Pb-212   1200.05   300.16        56.        11.     0.004   161.97   1.097 
Ac-228   1352.78   338.37        48.        47.     0.017    53.58   0.819s
Eu-152   1381.63   345.59        50.        -8.    -0.003   263.39   1.141s
Pb-214   1407.14   351.97        58.       138.     0.051    23.57   1.318 
Tl-208   2331.20   583.09        19.       112.     0.042    24.44   1.300s
Bi-214   2435.79   609.24        48.       122.     0.045    24.35   1.271 
Cs-137   2645.11   661.58        23.         3.     0.001   534.45   1.426s
Eu-154   2899.95   725.30        34.        -5.    -0.002   350.12   1.475s
Bi-212   2908.49   727.44        19.        11.     0.004   130.37   1.479s
Eu-152   3111.11   778.10        26.        -2.    -0.001   653.32   1.518s
Bi-212   3136.44   784.43        18.         4.     0.002   300.82   1.523s
Tl-208   3442.44   860.93        13.        19.     0.007    76.23   0.589s
Eu-154   3484.10   871.35        17.         4.     0.002   279.70   1.586s
Pa-234   3520.23   880.38        20.         2.     0.001   560.50   1.591s
Ac-228   3645.30   911.64        15.        47.     0.017    38.08   0.712s
Pa-234   3782.99   946.06        28.        -2.    -0.001   646.87   1.636s
Ac-228   3875.06   969.08        33.        23.     0.008    82.19   1.651s
Eu-154   3987.74   997.24        21.        -4.    -0.002   327.68   1.669s
Eu-152   4445.19  1111.57        24.        -5.    -0.002   310.82   1.738s
Bi-214   4479.45  1120.14        19.        33.     0.012    54.66   0.367s
Co-60    4686.90  1171.98        28.        -5.    -0.002   288.48   1.772s
Eu-154   5095.57  1274.10        12.         3.     0.001   343.91   1.824s
K-40     5843.57  1460.98        32.       512.     0.190     9.22   1.631 
Bi-212   6488.58  1622.09         9.         1.     0.000   768.69   1.960s
Bi-214   7057.62  1764.20         7.        16.     0.006    54.84   1.997s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2195E-01                                      5.12E+12             
911.20 3.252E-01  (P 6.326E-02 1.90E+01 2.62E+01 G  
968.96 2.746E-01 &(  1.601E-01 4.11E+01 1.59E+01 G  
338.32 3.805E-01  (P 1.311E-01 2.68E+01 1.14E+01 G  

Energy duplication    
93.35 5.811E-01 +   4.862E-01 5.42E+01 4.10E+00 XA 

Am-241   I  -5.2578E-02                                      1.58E+05             
59.54-5.258E-02 ?(  1.431E-01 1.69E+02 3.59E+01 G  

Bi-212   N   2.8876E-01                                      5.12E+12             
727.33 2.495E-01 &(  2.365E-01 6.52E+01 6.65E+00 G  
785.37 6.235E-01 &(  1.462E+00 1.50E+02 1.11E+00 G  

1620.74 2.157E-01 &(  1.325E+00 3.84E+02 1.51E+00 G  

Bi-214   N   3.7559E-01                                      5.84E+05             
609.31 3.687E-01  (P 4.918E-02 1.22E+01 4.55E+01 G  

1120.29 4.631E-01  (P 1.451E-01 2.73E+01 1.49E+01 G  
1764.49 3.109E-01 ?(P 1.211E-01 2.74E+01 1.53E+01 G  

Co-60    T  -1.7112E-04                                      1.93E+03             
1332.49-1.711E-04 %(  2.268E-02 8.05E+03 1.00E+02 G  
1173.23-1.217E-02 +   2.761E-02 1.44E+02 9.98E+01 G  

Cs-137   I   4.4955E-03                                      1.10E+04             
661.66 4.496E-03 ?(  1.925E-02 2.67E+02 8.50E+01 G  

Eu-152   I   1.2305E-02                                      4.94E+03             
344.28-2.803E-02 ?(  5.856E-02 1.32E+02 2.66E+01 G  
121.78 5.006E-02  (  5.464E-02 6.98E+01 2.84E+01 G  
778.90-2.878E-02 +   1.517E-01 3.27E+02 1.30E+01 G  
964.08 0.000E+00 -   3.883E-01 1.00E+03 1.45E+01 G  

1112.08-7.427E-02 +   1.816E-01 1.55E+02 1.34E+01 G  
1408.01 0.000E+00 -   7.715E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.6681E-02                                      3.14E+03             
873.18 6.444E-02 ?(  1.396E-01 1.40E+02 1.22E+01 G  
123.07 2.054E-02 ?(  4.110E-02 1.25E+02 4.04E+01 G  

1274.43 2.062E-02 ?(  5.510E-02 1.72E+02 3.49E+01 G  
723.30-3.787E-02 +   1.055E-01 1.75E+02 2.00E+01 G  

1004.72 1.990E-03 %   1.059E-01 3.24E+03 1.79E+01 G  
996.25-7.768E-02 +   2.001E-01 1.64E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2565E+01                                      4.57E+11             
1460.82 1.257E+01  (P 3.233E-01 4.61E+00 1.06E+01 G  

Pa-234   N   1.1300E-02                                      1.63E+12             
131.30-4.685E-03 &(  9.320E-02 1.21E+03 1.82E+01 G  
569.50 0.000E+00 &   2.195E-01 1.00E+03 9.30E+00 G  
946.00-3.286E-02 +   1.715E-01 3.23E+02 1.35E+01 G  
880.52 3.901E-02 ?(  1.751E-01 2.80E+02 1.05E+01 G  
883.24 0.000E+00 -   2.157E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.4328E-01                                      5.12E+12             
238.63 3.458E-01  (P 3.481E-02 9.32E+00 4.36E+01 G  
300.09 3.089E-01  (P 4.689E-01 8.10E+01 3.18E+00 G  

Pb-214   N   3.6164E-01                                      5.84E+05             
351.93 3.682E-01  (P 4.729E-02 1.18E+01 3.56E+01 G  
295.22 3.170E-01  (P 7.370E-02 1.87E+01 1.84E+01 G  
242.00 4.427E-01  (P 1.947E-01 3.30E+01 7.27E+00 G  

Ra-226   N   5.1455E-01                                      5.84E+05             
186.21 5.145E-01  (  3.202E-01 4.24E+01 3.56E+00 G  

Th-234   N   4.6433E-01                                      1.63E+12             
63.30 2.123E-01 &(  1.127E+00 3.26E+02 3.75E+00 G  
92.59 6.819E-01 *(  4.520E-01 4.37E+01 4.34E+00 G  

Tl-208   N   1.7702E-01                                      5.12E+12             
583.19 1.770E-01 *(  1.583E-02 1.22E+01 8.50E+01 G  
277.37 1.123E-01 &   2.009E-01 1.14E+02 6.60E+00 G  
860.53 2.739E-01 +   1.168E-01 3.81E+01 1.24E+01 G  

U-235    N   1.3521E-01                                      2.57E+11             
143.77 8.256E-02 ?(  1.456E-01 1.10E+02 1.09E+01 G  
205.32 2.500E-01 ?(  3.032E-01 7.73E+01 5.02E+00 G  
163.36-5.224E-02 -   2.912E-01 3.42E+02 5.08E+00 G  
185.72 3.463E-02 -   2.677E-02 5.04E+01 5.70E+01 G  

Energy duplication    
93.35 4.136E-01     3.461E-01 5.42E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.89        88.        -8.    -0.003   337.88  -5.258E-02   
Th-234      63.06        92.         4.     0.002   651.79   2.123E-01   
Th-234      92.86        97.        35.     0.013    87.36   6.819E-01   
U-235       93.35       102.        28.     0.010   108.35   4.136E-01   
Eu-152     122.10        93.        21.     0.008   139.65   5.006E-02   
Eu-154     122.36       107.        12.     0.004   249.65   2.054E-02   
U-235      143.42       108.        14.     0.005   220.81   8.256E-02   
U-235      163.59        93.        -4.    -0.001   683.91  -5.224E-02   
U-235      186.18        94.        29.     0.011   100.89   3.463E-02   
U-235      205.32        87.        18.     0.007   154.63   2.500E-01   
Eu-152     345.59        50.        -8.    -0.003   263.39  -2.803E-02   
Cs-137     661.58        23.         3.     0.001   534.45   4.496E-03   
Eu-154     725.30        34.        -5.    -0.002   350.12  -3.787E-02   
Bi-212     727.44        19.        11.     0.004   130.37   2.495E-01   
Eu-152     778.10        26.        -2.    -0.001   653.32  -2.878E-02   
Bi-212     784.43        18.         4.     0.002   300.82   6.235E-01   
Eu-154     871.35        17.         4.     0.002   279.70   6.444E-02   
Pa-234     880.38        20.         2.     0.001   560.50   3.901E-02   
Pa-234     946.06        28.        -2.    -0.001   646.87  -3.286E-02   
Eu-154     997.24        21.        -4.    -0.002   327.68  -7.768E-02   
Eu-152    1111.57        24.        -5.    -0.002   310.82  -7.427E-02   
Co-60     1171.98        28.        -5.    -0.002   288.48  -1.217E-02   
Eu-154    1274.10        12.         3.     0.001   343.91   2.062E-02   
Bi-212    1622.09         9.         1.     0.000   768.69   2.157E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:15:29
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.2195E-01    3.2195E-01   1.1519E-01    1.1752E-01  6.326E-02
Am-241 #A   -5.2568E-02   -5.2578E-02   1.7765E-01    1.7769E-01  1.431E-01
Bi-212 #     2.8876E-01    2.8876E-01   3.7646E-01    3.7675E-01  2.365E-01
Bi-214       3.7557E-01    3.7559E-01   1.0052E-01    1.0193E-01  4.918E-02
Co-60  #A   -1.6850E-04   -1.7112E-04   2.7557E-02    2.7557E-02  2.268E-02
Cs-137 #A    4.4833E-03    4.4955E-03   2.4026E-02    2.4027E-02  1.925E-02
Eu-152 #A    1.2231E-02    1.2305E-02   1.7184E-02    1.7194E-02  5.856E-02
Eu-154 #A    2.6429E-02    2.6681E-02   4.5246E-02    4.5267E-02  1.396E-01
K-40         1.2565E+01    1.2565E+01   1.2017E+00    1.3570E+00  3.233E-01
Pa-234 #A    1.1300E-02    1.1300E-02   6.3337E-02    6.3399E-02  9.320E-02
Pb-212       3.4328E-01    3.4328E-01   6.6421E-02    7.0912E-02  3.481E-02
Pb-214       3.6162E-01    3.6164E-01   9.0131E-02    9.1704E-02  4.729E-02
Ra-226       5.1452E-01    5.1455E-01   4.3624E-01    4.3723E-01  3.202E-01
Th-234 #A    4.6433E-01    4.6433E-01   4.0565E-01    4.0801E-01  1.127E+00
Tl-208       1.7702E-01    1.7702E-01   4.3263E-02    4.4721E-02  1.583E-02
U-235  #A    1.3521E-01    1.3521E-01   1.8224E-01    1.8243E-01  1.456E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.466E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.4659204E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-19                Received:        03/19/13                      
Lab ID:          244160-005                    Prepared:        03/27/13 11:08                
Matrix:          Soil                          Analyzed:        05/01/13 08:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03025 U        0.1686         0.1370            0.9     
Bismuth-212                          0.7195           0.3732         0.1638                    
Bismuth-214                          0.3639           0.08028        0.03256                   
Cesium-137                           0.03497          0.02556        0.01671           0.07    
Cobalt-60                            0.003002 U       0.01344        0.01994           0.03    
Europium-152                         0.05123          0.05657        0.04502           0.1     
Europium-154                         0.05819 U        0.1079         0.1473            0.2     
Lead-212                             0.2838           0.07032        0.03916                   
Lead-214                             0.3704           0.07446        0.03874                   
Potassium-40                        15.06             1.247          0.2448                    
Protactinium-234                     0.05269 U        0.07390        0.05936                   
Radium-226 (By Bismuth-214)          0.3639           0.08028        0.03256           0.2     
Thallium-208                         0.1229           0.03801        0.01796                   
Thorium-232 (By Actinium-228)        0.3327           0.1070         0.06665           0.9     
Thorium-234                          0.4748 U         0.2805         0.9398                    
Uranium-235                          0.01427 U        0.01966        0.1492            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244160-005                   Client ID : 12-PE-E0801-19        

Seqnum : 1533174727003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130501_003                                Batch         : 196641                       Time      : 01-MAY-2013 08:55     

Cal    : 01-MAY-2013 08:19:39,05-MAR-2013 18:53:13     Caldate       : 01-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.23 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.03025          0.1370      0.9      .16855           .16857           0.018        u        

Bismuth-212                         0.7195            0.1638               .37316           .37498           0.058        u        

Bismuth-214                         0.3639            0.03256              .080275          .081925          0.0017       u        

Cesium-137                          0.03497           0.01671     0.07     .025556          .025605          -0.0026      u        

Cobalt-60                           0.003002          0.01994     0.03     .013437          .013438          -0.00079     u        

Europium-152                        0.05123           0.04502     0.1      .056573          .056626          0.0099       u        

Europium-154                        0.05819           0.1473      0.2      .10793           .10797           0.020        u        

Lead-212                            0.2838            0.03916              .070321          .073256          0.0087       u        

Lead-214                            0.3704            0.03874              .074461          .076448          0.0083       u        

Potassium-40                        15.06             0.2448               1.2466           1.4575           -0.32        u        

Protactinium-234                    0.05269           0.05936              .073896          .075048          0.0093       u        

Radium-226 (By Bismuth-214)         0.3639            0.03256     0.2      .080275          .081925          0.0017       u        

Thallium-208                        0.1229            0.01796              .038011          .038817          0.015        u        

Thorium-232 (By Actinium-228)       0.3327            0.06665     0.9      .10698           .10965           0.028        u        

Thorium-234                         0.4748            0.9398               .28049           .28406           0.052        u        

Uranium-235                         0.01427           0.1492      0.18     .019655          .019674          0.089        u        

u=use  

Page 1 of 1                                                                                                           1533174727003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-19          
Sample Description: 244160-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130501_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:23           Live Time: 2700   sec

Acquisition Time: 5/1/2013 08:55:56         Real Time: 2705   sec
Analysis Time: 5/1/2013 09:41            Dead Time: 0.19   %

Analysis Quantity: 3.122E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.327E-01      1.070E-01      1.097E-01      6.665E-02
Am-241    #AB   -3.025E-02      1.686E-01      1.686E-01      1.370E-01
Bi-212           7.195E-01      3.732E-01      3.750E-01      1.638E-01
Bi-214           3.639E-01      8.028E-02      8.192E-02      3.256E-02
Co-60     #AB    3.002E-03      1.344E-02      1.344E-02      1.994E-02
Cs-137    #      3.497E-02      2.556E-02      2.560E-02      1.671E-02
Eu-152    #      5.123E-02      5.657E-02      5.663E-02      4.502E-02
Eu-154    #AB    5.819E-02      1.079E-01      1.080E-01      1.473E-01
K-40             1.506E+01      1.247E+00      1.458E+00      2.448E-01
Pa-234    #AB    5.269E-02      7.390E-02      7.505E-02      5.936E-02
Pb-212           2.838E-01      7.032E-02      7.326E-02      3.916E-02
Pb-214           3.704E-01      7.446E-02      7.645E-02      3.874E-02
Ra-226    #AB    0.000E+00      5.515E-01      5.515E-01      3.544E-01
Th-234    #AB    4.748E-01      2.805E-01      2.841E-01      9.398E-01
Tl-208           1.229E-01      3.801E-02      3.882E-02      1.796E-02
U-235     #AB    1.427E-02      1.965E-02      1.967E-02      1.492E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.794E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:41:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_003.An1               

Sample description                                             
244160-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130501_003.An1

Acquisition information
Start time:                 5/1/2013 08:55:56
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1223E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1223E+02) = 

8.6561E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:41:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1152

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.00       51.  31.16   0.39  2.923E-02
86.95       35.  35.05   0.44  3.588E-02
93.02       38.  32.01   0.54  3.920E-02    92.59   4.343  7.195E-01 Th234 

93.35   4.100  7.547E-01 Ac228 
92.59   4.343  7.195E-01 Th234 
93.35   5.760  5.372E-01 U235  

93.35        6. 283.55   0.83  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  1.174E-01 Ac228 
93.35   5.760  8.356E-02 U235  

129.52       16.  70.13   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
185.76       17.  83.61   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.138E-01 Ra226 
185.72  57.000  1.956E-02 U235  

204.97       10. 130.18   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.328E-01 U235  

238.64      169.  12.07   0.95  4.348E-02   238.63  43.600  2.778E-01 Pb212 
241.80       25.  56.62   0.31  4.315E-02   242.00   7.268  2.597E-01 Pb214 
295.24       88.  15.68   1.05  3.829E-02   295.22  18.414  3.842E-01 Pb214 
300.12       14.  63.04   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.17       51.  24.48   0.40  3.500E-02   338.32  11.400  4.114E-01 Ac228 
344.57        2. 323.85   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.88      142.  11.45   0.99  3.408E-02   351.93  35.600  3.632E-01 Pb214 
583.28       78.  14.68   1.10  2.394E-02   583.19  85.000  1.229E-01 Tl208 
609.46      126.  10.38   0.54  2.321E-02   609.31  45.490  3.606E-01 Bi214 
661.83       20.  36.54   1.38  2.192E-02   661.66  84.990  3.497E-02 Cs137 
727.34       27.  23.62   0.65  2.051E-02   727.33   6.650  6.359E-01 Bi212 
779.77       11.  55.22   1.48  1.955E-02   778.90  12.970  1.372E-01 Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:41:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
786.09        8.  73.83   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.69        3. 280.62   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
874.01        6. 116.60   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.35       46.  19.32   1.59  1.750E-02   911.20  26.200  3.230E-01 Ac228 
946.75        4. 160.46   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.06       24.  36.79   1.63  1.675E-02   968.96  15.900  2.923E-01 Ac228 

1007.41        4. 144.23   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1119.94       26.  28.14   0.97  1.507E-02  1120.29  14.910  3.738E-01 Bi214 
1172.87        3. 223.79   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.14        4.  98.13   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      624.   4.04   2.32  1.229E-02  1460.82  10.550  1.506E+01 K40   
1764.23       28.  17.68   0.62  1.048E-02  1764.49  15.310  5.620E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.22    77.00        97.        51. 1.752E+03   62.31   0.395  -      s 
347.99    86.95        55.        35. 9.754E+02   70.10   0.437  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.32    60.01        89.        -5.    -0.002   557.24   0.797s
Th-234    372.05    92.97        81.        49.     0.018    59.07   0.833s
Ac-228    373.56    93.35        55.        38.     0.014    64.03   0.544D
U-235     373.56    93.35       137.         6.     0.002   567.11   0.834D
Pa-234    518.13   129.52        52.        16.     0.006   140.26   0.874s
U-235     576.52   144.13       121.       -12.    -0.004   273.94   0.887s
U-235     742.92   185.76        91.        17.     0.006   167.22   0.930s
U-235     819.71   204.97        75.        10.     0.004   260.37   0.951s
Pb-212    954.30   238.64        99.       164.     0.061    24.14   0.954 
Pb-214    966.91   241.80        76.        25.     0.009   113.24   0.311s
Tl-208   1102.28   275.66        51.        -6.    -0.002   374.27   1.024 
Pb-214   1180.54   295.24        41.        84.     0.031    31.35   1.047 
Pb-212   1200.05   300.12        39.        14.     0.005   126.07   1.046 
Ac-228   1352.18   338.17        38.        51.     0.019    48.95   0.397s
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:41:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1377.74   344.57        30.         2.     0.001   647.70   1.090s
Pb-214   1406.96   351.88        40.       137.     0.051    22.91   0.991s
Tl-208   2332.19   583.28        24.        78.     0.029    29.35   1.099 
Bi-214   2436.89   609.46        21.       119.     0.044    20.77   0.536s
Cs-137   2646.30   661.83        17.        20.     0.008    73.08   1.383 
Eu-154   2899.56   725.16        50.       -16.    -0.006   135.39   1.436s
Bi-212   2908.29   727.34         9.        27.     0.010    47.25   0.645s
Eu-152   3117.99   779.77        12.        11.     0.004   110.43   1.483s
Bi-212   3143.25   786.09        17.         8.     0.003   147.67   1.488s
Tl-208   3441.63   860.69        25.         3.     0.001   561.23   1.549s
Eu-154   3494.92   874.01        18.         6.     0.002   233.20   1.559s
Pa-234   3518.92   880.01        22.        -3.    -0.001   449.51   1.565s
Ac-228   3644.27   911.35        17.        46.     0.017    38.64   1.589 
Pa-234   3785.87   946.75        14.         4.     0.001   320.92   1.616s
Eu-152   3859.75   965.21        43.        -3.    -0.001   671.43   1.630s
Ac-228   3875.11   969.06        28.        24.     0.009    73.58   1.634s
Eu-154   3983.72   996.20        25.        -2.    -0.001   647.00   1.655s
Eu-154   4028.54  1007.41        13.         4.     0.001   288.46   1.661s
Eu-152   4445.66  1111.67        25.        -4.    -0.001   402.37   1.740s
Bi-214   4478.76  1119.94         9.        26.     0.010    56.28   0.966s
Co-60    4690.53  1172.87        21.         3.     0.001   447.59   1.783s
Eu-154   5094.65  1273.87        27.        -3.    -0.001   490.88   1.852s
Eu-152   5632.01  1408.14         7.         4.     0.002   196.26   1.937s
K-40     5842.93  1460.84        18.       609.     0.226     8.08   2.324 
Bi-214   7057.38  1764.23         4.        28.     0.010    35.36   0.624s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.3274E-01                                      5.12E+12             
911.20 3.230E-01 ?(  6.665E-02 1.93E+01 2.62E+01 G  
968.96 2.923E-01 ?(  1.478E-01 3.68E+01 1.59E+01 G  
338.32 4.114E-01  (  1.151E-01 2.45E+01 1.14E+01 G  

Energy duplication    
93.35 7.547E-01 +   3.432E-01 3.20E+01 4.10E+00 XA 

Am-241   I  -3.0248E-02                                      1.58E+05             
59.54-3.025E-02 ?(  1.370E-01 2.79E+02 3.59E+01 G  

Bi-212   N   7.1949E-01                                      5.12E+12             
727.33 6.359E-01  (P 1.638E-01 2.36E+01 6.65E+00 G  
785.37 1.220E+00 ?(P 1.440E+00 7.38E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.887E+00 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.6386E-01                                      5.84E+05             
609.31 3.606E-01  (P 3.256E-02 1.04E+01 4.55E+01 G  

1120.29 3.738E-01  (  9.861E-02 2.81E+01 1.49E+01 G  
1764.49 5.620E-01 + P 9.165E-02 1.77E+01 1.53E+01 G  

Co-60    T   3.0021E-03                                      1.93E+03             
1332.49-6.260E-04 %(  1.994E-02 1.94E+03 1.00E+02 G  
1173.23 6.635E-03 &(  2.363E-02 2.24E+02 9.98E+01 G  

Cs-137   I   3.4972E-02                                      1.10E+04             
661.66 3.497E-02 ?(  1.671E-02 3.65E+01 8.50E+01 G  

Eu-152   I   5.1229E-02                                      4.94E+03             
344.28 8.607E-03 ?(  4.502E-02 3.24E+02 2.66E+01 G  
121.78-2.030E-03 &   4.939E-02 1.48E+03 2.84E+01 G  
778.90 1.372E-01 ?(  1.041E-01 5.52E+01 1.30E+01 G  
964.08-3.699E-02 +   2.013E-01 3.36E+02 1.45E+01 G  

1112.08-5.800E-02 +   1.856E-01 2.01E+02 1.34E+01 G  
1408.01 5.211E-02 ?(  7.328E-02 9.81E+01 2.09E+01 G  

Eu-154   I   5.8191E-02                                      3.14E+03             
873.18 8.229E-02 ?(  1.473E-01 1.17E+02 1.22E+01 G  
123.07 0.000E+00 -   3.775E-02 1.00E+03 4.04E+01 G  

1274.43-2.080E-02 -   8.182E-02 2.45E+02 3.49E+01 G  
723.30-1.241E-01 &   1.285E-01 6.77E+01 2.00E+01 G  

1004.72 4.177E-02 ?(  9.269E-02 1.44E+02 1.79E+01 G  
996.25-4.164E-02 -   2.171E-01 3.23E+02 1.05E+01 G  

K-40     N   1.5057E+01                                      4.57E+11             
1460.82 1.506E+01  (P 2.448E-01 4.04E+00 1.06E+01 G  

Pa-234   N   5.2685E-02                                      1.63E+12             
131.30 5.511E-02 ?(  5.936E-02 7.01E+01 1.82E+01 G  
569.50-4.869E-03 %   1.770E-01 2.21E+03 9.30E+00 G  
946.00 4.942E-02 &(  1.233E-01 1.60E+02 1.35E+01 G  
880.52-5.197E-02 -   1.861E-01 2.25E+02 1.05E+01 G  
883.24 5.285E-03 &   1.889E-01 2.18E+03 9.70E+00 G  

Pb-212   N   2.8377E-01                                      5.12E+12             
238.63 2.778E-01  (P 3.916E-02 1.21E+01 4.36E+01 G  
300.09 3.663E-01  (P 3.894E-01 6.30E+01 3.18E+00 G  

Pb-214   N   3.7037E-01                                      5.84E+05             
351.93 3.632E-01 @(P 3.874E-02 1.15E+01 3.56E+01 G  
295.22 3.842E-01  (P 6.742E-02 1.57E+01 1.84E+01 G  
242.00 2.597E-01 -   2.071E-01 5.66E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   4.7483E-01                                      1.63E+12             
63.30-5.568E-02 &(  9.398E-01 1.03E+03 3.75E+00 G  
92.59 9.329E-01  (  3.977E-01 2.95E+01 4.34E+00 G  

Tl-208   N   1.2294E-01                                      5.12E+12             
583.19 1.229E-01  (P 1.796E-02 1.47E+01 8.50E+01 G  
277.37-7.295E-02 - P 2.022E-01 1.87E+02 6.60E+00 G  
860.53 3.676E-02 -   1.658E-01 2.81E+02 1.24E+01 G  

U-235    N   1.4267E-02                                      2.57E+11             
143.77-6.768E-02 &(  1.492E-01 1.37E+02 1.09E+01 G  
205.32 1.328E-01 ?(  2.761E-01 1.30E+02 5.02E+00 G  
163.36-1.623E-02 &   2.933E-01 1.10E+03 5.08E+00 G  
185.72 1.956E-02 ?(  2.577E-02 8.36E+01 5.70E+01 G  

Energy duplication    
93.35 8.356E-02     3.862E-01 2.84E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

110 of 376



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 09:41:07
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.01        89.        -5.    -0.002   557.24  -3.025E-02   
Th-234      92.97        81.        49.     0.018    59.07   9.329E-01   
U-235       93.35       137.         6.     0.002   567.11   8.356E-02   
Pa-234     129.52        52.        16.     0.006   140.26   5.511E-02   
U-235      144.13       121.       -12.    -0.004   273.94  -6.768E-02   
U-235      185.76        91.        17.     0.006   167.22   1.956E-02   
U-235      204.97        75.        10.     0.004   260.37   1.328E-01   
Eu-152     344.57        30.         2.     0.001   647.70   8.607E-03   
Eu-154     725.16        50.       -16.    -0.006   135.39  -1.241E-01   
Eu-152     779.77        12.        11.     0.004   110.43   1.372E-01   
Eu-154     874.01        18.         6.     0.002   233.20   8.229E-02   
Pa-234     880.01        22.        -3.    -0.001   449.51  -5.197E-02   
Pa-234     946.75        14.         4.     0.001   320.92   4.942E-02   
Eu-152     965.21        43.        -3.    -0.001   671.43  -3.699E-02   
Eu-154     996.20        25.        -2.    -0.001   647.00  -4.164E-02   
Eu-154    1007.41        13.         4.     0.001   288.46   4.177E-02   
Eu-152    1111.67        25.        -4.    -0.001   402.37  -5.800E-02   
Co-60     1172.87        21.         3.     0.001   447.59   6.635E-03   
Eu-154    1273.87        27.        -3.    -0.001   490.88  -2.080E-02   
Eu-152    1408.14         7.         4.     0.002   196.26   5.211E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.3274E-01    3.3274E-01   1.0698E-01    1.0965E-01  6.665E-02
Am-241 #A   -3.0242E-02   -3.0248E-02   1.6855E-01    1.6857E-01  1.370E-01
Bi-212       7.1949E-01    7.1949E-01   3.7316E-01    3.7498E-01  1.638E-01
Bi-214       3.6384E-01    3.6386E-01   8.0275E-02    8.1925E-02  3.256E-02
Co-60  #A    2.9560E-03    3.0021E-03   1.3437E-02    1.3438E-02  1.994E-02
Cs-137 #     3.4877E-02    3.4972E-02   2.5556E-02    2.5605E-02  1.671E-02
Eu-152 #C    5.0921E-02    5.1229E-02   5.6573E-02    5.6626E-02  4.502E-02
Eu-154 #A    5.7642E-02    5.8191E-02   1.0793E-01    1.0797E-01  1.473E-01
K-40         1.5057E+01    1.5057E+01   1.2466E+00    1.4575E+00  2.448E-01
Pa-234 #A    5.2685E-02    5.2685E-02   7.3896E-02    7.5048E-02  5.936E-02
Pb-212       2.8377E-01    2.8377E-01   7.0321E-02    7.3256E-02  3.916E-02
Pb-214       3.7035E-01    3.7037E-01   7.4461E-02    7.6448E-02  3.874E-02
Ra-226 #A    0.0000E+00    0.0000E+00   5.5151E-01    5.5152E-01  3.544E-01
Th-234 #A    4.7483E-01    4.7483E-01   2.8049E-01    2.8406E-01  9.398E-01
Tl-208       1.2294E-01    1.2294E-01   3.8011E-02    3.8817E-02  1.796E-02
U-235  #A    1.4267E-02    1.4267E-02   1.9655E-02    1.9674E-02  1.492E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.729E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.7285217E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-20                Received:        03/19/13                      
Lab ID:          244160-006                    Prepared:        03/27/13 11:11                
Matrix:          Soil                          Analyzed:        05/01/13 09:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05005 U        0.1737         0.1403            0.9     
Bismuth-212                          0.2070 U         0.3669         0.2796                    
Bismuth-214                          0.2749           0.07056        0.03273                   
Cesium-137                           0.02433          0.02896        0.02134           0.07    
Cobalt-60                           -0.007376 U       0.02825        0.02219           0.03    
Europium-152                         0.03428 U        0.03112        0.05318           0.1     
Europium-154                         0.04556 U        0.06948        0.1519            0.2     
Lead-212                             0.2980           0.06298        0.03198                   
Lead-214                             0.2963           0.08063        0.04117                   
Potassium-40                        15.27             1.321          0.3571                    
Protactinium-234                    -0.01025 U        0.04572        0.09122                   
Radium-226 (By Bismuth-214)          0.2749           0.07056        0.03273           0.2     
Thallium-208                         0.1198           0.04258        0.01944                   
Thorium-232 (By Actinium-228)        0.3936           0.1187         0.04433           0.9     
Thorium-234                          0.5586 U         0.6000         1.053                     
Uranium-235                          0.1096 U         0.1501         0.1138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244160-006                   Client ID : 12-PE-E0801-20        

Seqnum : 1513174716004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130501_004                                Batch         : 196641                       Time      : 01-MAY-2013 09:16     

Cal    : 01-MAY-2013 08:07:33,09-JAN-2013 12:22:14     Caldate       : 01-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.19 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.05005          0.1403      0.9      .17372           .17376           0.018        u        

Bismuth-212                         0.2070            0.2796               .36686           .36702           0.058        u        

Bismuth-214                         0.2749            0.03273              .070559          .071658          0.0017       u        

Cesium-137                          0.02433           0.02134     0.07     .028963          .028984          -0.0026      u        

Cobalt-60                           -0.007376         0.02219     0.03     .028245          .028247          -0.00079     u        

Europium-152                        0.03428           0.05318     0.1      .031121          .031183          0.0099       u        

Europium-154                        0.04556           0.1519      0.2      .069476          .069517          0.020        u        

Lead-212                            0.2980            0.03198              .062978          .067629          0.0087       u        

Lead-214                            0.2963            0.04117              .080629          .082298          0.0083       u        

Potassium-40                        15.27             0.3571               1.3211           1.5279           -0.32        u        

Protactinium-234                    -0.01025          0.09122              .04572           .045791          0.0093       u        

Radium-226 (By Bismuth-214)         0.2749            0.03273     0.2      .070559          .071658          0.0017       u        

Thallium-208                        0.1198            0.01944              .04258           .043276          0.015        u        

Thorium-232 (By Actinium-228)       0.3936            0.04433     0.9      .11871           .12209           0.028        u        

Thorium-234                         0.5586            1.053                .59999           .60231           0.052        u        

Uranium-235                         0.1096            0.1138      0.18     .15013           .1503            0.089        u        

u=use  

Page 1 of 1                                                                                                           1513174716004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-20          
Sample Description: 244160-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130501_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:21           Live Time: 2700   sec

Acquisition Time: 5/1/2013 09:16:36         Real Time: 2702   sec
Analysis Time: 5/1/2013 10:01            Dead Time: 0.09   %

Analysis Quantity: 3.092E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.936E-01      1.187E-01      1.221E-01      4.433E-02
Am-241    #AB   -5.005E-02      1.737E-01      1.738E-01      1.403E-01
Bi-212    #AB    2.070E-01      3.669E-01      3.670E-01      2.796E-01
Bi-214           2.749E-01      7.056E-02      7.166E-02      3.273E-02
Co-60     #AB   -7.376E-03      2.825E-02      2.825E-02      2.219E-02
Cs-137    #      2.433E-02      2.896E-02      2.898E-02      2.134E-02
Eu-152    #AB    3.428E-02      3.112E-02      3.118E-02      5.318E-02
Eu-154    #AB    4.556E-02      6.948E-02      6.952E-02      1.519E-01
K-40             1.527E+01      1.321E+00      1.528E+00      3.571E-01
Pa-234    #AB   -1.025E-02      4.572E-02      4.579E-02      9.122E-02
Pb-212           2.980E-01      6.298E-02      6.763E-02      3.198E-02
Pb-214           2.963E-01      8.063E-02      8.230E-02      4.117E-02
Ra-226    #      5.503E-01      5.701E-01      5.713E-01      4.385E-01
Th-234    #AB    5.586E-01      6.000E-01      6.023E-01      1.053E+00
Tl-208           1.198E-01      4.258E-02      4.328E-02      1.944E-02
U-235     #AB    1.096E-01      1.501E-01      1.503E-01      1.138E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.818E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_004.An1               

Sample description                                             
244160-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130501_004.An1

Acquisition information
Start time:                 5/1/2013 09:16:36
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:07:33
Zero offset:           0.091 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.139E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0919E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0919E+02) = 

8.7412E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1081

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.79       12. 118.49   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.560E-01 Th234 
92.56       24.  62.42   0.88  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.833E-01 Ac228 
93.35   5.760  3.440E-01 U235  
92.59   4.343  4.606E-01 Th234 
93.35   5.760  3.440E-01 U235  

92.56       24.  62.42   0.88  3.990E-02    92.59   4.343  4.606E-01 Th234 
93.35   4.100  4.833E-01 Ac228 
93.35   5.760  3.440E-01 U235  

92.59       30.  53.70   0.88  3.953E-02    92.59   4.343  5.609E-01 Th234 
93.35   4.100  5.886E-01 Ac228 
93.35   5.760  4.190E-01 U235  

120.85       27.  45.39   0.91  4.845E-02   121.78  28.410  6.483E-02 Eu152 
144.27       18.  68.51   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.073E-01 U235  
186.47       29.  51.80   0.98  4.815E-02   186.21   3.555  5.503E-01 Ra226 

185.72  57.000  3.429E-02 U235  
205.59        8. 158.29   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.145E-01 U235  
238.55      179.  10.22   0.92  4.318E-02   238.63  43.600  2.980E-01 Pb212 
241.33       25.  43.42   1.03  4.285E-02   242.00   7.268  2.626E-01 Pb214 
295.37       69.  21.02   0.88  3.813E-02   295.22  18.414  3.180E-01 Pb214 
299.95        7. 137.28   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.13       57.  24.98   0.64  3.494E-02   338.32  11.400  4.601E-01 Ac228 
343.20        1. 803.58   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.88      115.  12.91   0.91  3.404E-02   351.93  35.600  2.920E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.23       76.  17.77   0.49  2.416E-02   583.19  85.000  1.198E-01 Tl208 
609.33       91.  11.81   1.35  2.345E-02   609.31  45.490  2.749E-01 Bi214 
661.82       14.  59.52   1.40  2.217E-02   661.66  84.990  2.433E-02 Cs137 
727.43        9.  88.63   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
861.24        3. 224.36   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.12        6. 118.60   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.92        1. 705.04   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.12       52.  16.90   1.29  1.779E-02   911.20  26.200  3.647E-01 Ac228 
969.03       14.  57.59   1.62  1.704E-02   968.96  15.900  1.725E-01 Ac228 

1005.67        5. 132.95   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.58       30.  29.79   0.55  1.535E-02  1120.29  14.910  4.314E-01 Bi214 
1272.30        4. 143.46   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.32        3. 188.82   1.87  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      643.   4.20   1.84  1.254E-02  1460.82  10.550  1.527E+01 K40   
1764.05        8.  33.41   2.01  1.069E-02  1764.49  15.310  1.603E-01 Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.57    59.79       103.        -8.    -0.003   347.12   0.850s
Th-234    254.57    63.79        95.        12.     0.004   236.97   0.853s
Th-234    369.66    92.59       113.        30.     0.011   107.41   0.884s
Ac-228    372.69    93.35       104.        24.     0.009   124.83   0.884D
U-235     372.69    93.35       104.        24.     0.009   124.83   0.884D
Eu-152    482.60   120.85        64.        27.     0.010    90.78   0.913s
Pa-234    526.16   131.75       119.        -7.    -0.003   446.16   0.923s
U-235     576.21   144.27        68.        18.     0.007   137.02   0.936s
Ra-226    744.88   186.47        99.        29.     0.011   103.60   0.978s
U-235     821.29   205.59        81.         8.     0.003   316.59   0.997s
Pb-212    953.07   238.55        64.       173.     0.064    20.44   0.922 
Pb-214    964.16   241.33        60.        25.     0.009    86.84   1.032s
Pb-214   1180.22   295.37        61.        69.     0.026    42.04   0.884 
Pb-212   1198.54   299.95        60.         7.     0.003   274.57   1.087 
Ac-228   1351.16   338.13        49.        57.     0.021    49.95   0.643s
Eu-152   1371.45   343.20        41.         1.     0.000  1607.17   1.128s
Pb-214   1406.15   351.88        44.       109.     0.040    25.81   0.912 
Pa-234   2276.25   569.46        28.        -3.    -0.001   465.41   1.325s
Tl-208   2331.30   583.23        28.        76.     0.028    35.54   0.495s
Bi-214   2435.71   609.33        21.        91.     0.034    23.63   1.346 
Cs-137   2645.69   661.82        28.        14.     0.005   119.04   1.399s
Eu-154   2889.69   722.82        33.        -6.    -0.002   272.01   1.446s
Bi-212   2908.16   727.43        26.         9.     0.003   177.27   1.450s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   3443.53   861.24        19.         3.     0.001   448.72   1.547s
Eu-154   3491.07   873.12        20.         6.     0.002   237.20   1.555s
Pa-234   3522.29   880.92        21.         1.     0.000  1410.07   1.561s
Pa-234   3532.09   883.37        31.        -6.    -0.002   277.50   1.562s
Ac-228   3643.17   911.12         8.        52.     0.019    33.81   1.289 
Pa-234   3778.78   945.01        27.        -7.    -0.002   239.17   1.605s
Ac-228   3874.92   969.03        27.        14.     0.005   115.18   1.620s
Eu-154   3982.73   995.97        23.        -3.    -0.001   524.48   1.638s
Eu-154   4021.58  1005.67        18.         5.     0.002   265.91   1.643s
Eu-152   4444.80  1111.40        31.        -5.    -0.002   357.08   1.710s
Bi-214   4481.56  1120.58        20.        30.     0.011    59.58   0.553s
Co-60    4691.98  1173.14        35.        -2.    -0.001   819.65   1.745s
Eu-154   5088.99  1272.30        16.         4.     0.002   286.93   1.801s
Co-60    5332.56  1333.12        15.        -3.    -0.001   382.95   1.830s
Eu-152   5633.72  1408.32        11.         3.     0.001   377.63   1.867s
K-40     5843.78  1460.76        39.       624.     0.231     8.39   1.835 
Bi-214   7058.93  1764.05         7.         8.     0.003    66.82   2.007s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9362E-01                                      5.12E+12             
911.20 3.647E-01  (  4.433E-02 1.69E+01 2.62E+01 G  
968.96 1.725E-01 -   1.456E-01 5.76E+01 1.59E+01 G  
338.32 4.601E-01  (  1.331E-01 2.50E+01 1.14E+01 G  

Energy duplication    
93.35 4.833E-01     4.702E-01 6.24E+01 4.10E+00 XA 

Am-241   I  -5.0047E-02                                      1.58E+05             
59.54-5.005E-02 ?(  1.403E-01 1.74E+02 3.59E+01 G  

Bi-212   N   2.0695E-01                                      5.12E+12             
727.33 2.070E-01 ?(  2.796E-01 8.86E+01 6.65E+00 G  
785.37-1.318E-02 %   1.646E+00 7.59E+03 1.11E+00 G  

1620.74-3.034E-02 %   1.152E+00 2.32E+03 1.51E+00 G  

Bi-214   N   2.7490E-01                                      5.84E+05             
609.31 2.749E-01  (P 3.273E-02 1.18E+01 4.55E+01 G  

1120.29 4.314E-01 + P 1.455E-01 2.98E+01 1.49E+01 G  
1764.49 1.603E-01 - P 1.245E-01 3.34E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -7.3758E-03                                      1.93E+03             
1332.49-7.376E-03 ?(  2.219E-02 1.91E+02 1.00E+02 G  
1173.23-4.628E-03 +   3.080E-02 4.10E+02 9.98E+01 G  

Cs-137   I   2.4330E-02                                      1.10E+04             
661.66 2.433E-02  (  2.134E-02 5.95E+01 8.50E+01 G  

Eu-152   I   3.4283E-02                                      4.94E+03             
344.28 4.044E-03 &(  5.318E-02 8.04E+02 2.66E+01 G  
121.78 6.483E-02 &(  4.398E-02 4.54E+01 2.84E+01 G  
778.90-7.212E-04 &   1.495E-01 1.26E+04 1.30E+01 G  
964.08 0.000E+00 -   3.400E-01 1.00E+03 1.45E+01 G  

1112.08-7.188E-02 +   2.040E-01 1.79E+02 1.34E+01 G  
1408.01 3.122E-02 ?(  9.170E-02 1.89E+02 2.09E+01 G  

Eu-154   I   4.5559E-02                                      3.14E+03             
873.18 8.312E-02 ?(  1.519E-01 1.19E+02 1.22E+01 G  
123.07-2.157E-03 %   4.067E-02 1.15E+03 4.04E+01 G  

1274.43 2.842E-02 ?(  6.320E-02 1.43E+02 3.49E+01 G  
723.30-4.861E-02 +   1.041E-01 1.36E+02 2.00E+01 G  

1004.72 5.345E-02 ?(  1.100E-01 1.33E+02 1.79E+01 G  
996.25-4.982E-02 +   2.093E-01 2.62E+02 1.05E+01 G  

K-40     N   1.5268E+01                                      4.57E+11             
1460.82 1.527E+01  (P 3.571E-01 4.20E+00 1.06E+01 G  

Pa-234   N  -1.0248E-02                                      1.63E+12             
131.30-2.518E-02 ?(  9.122E-02 2.23E+02 1.82E+01 G  
569.50-4.719E-02 +   1.758E-01 2.33E+02 9.30E+00 G  
946.00-9.011E-02 +   1.677E-01 1.20E+02 1.35E+01 G  
880.52 1.564E-02 ?(  1.797E-01 7.05E+02 1.05E+01 G  
883.24-1.093E-01 +   2.386E-01 1.39E+02 9.70E+00 G  

Pb-212   N   2.9802E-01                                      5.12E+12             
238.63 2.980E-01  (P 3.198E-02 1.02E+01 4.36E+01 G  
300.09 1.828E-01 - P 4.864E-01 1.37E+02 3.18E+00 G  

Pb-214   N   2.9631E-01                                      5.84E+05             
351.93 2.920E-01  (P 4.117E-02 1.29E+01 3.56E+01 G  
295.22 3.180E-01  (P 8.393E-02 2.10E+01 1.84E+01 G  
242.00 2.626E-01 &(P 1.884E-01 4.34E+01 7.27E+00 G  

Ra-226   N   5.5025E-01                                      5.84E+05             
186.21 5.503E-01  (  4.385E-01 5.18E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.5860E-01                                      1.63E+12             
63.30 5.560E-01 ?(  1.053E+00 1.18E+02 3.75E+00 G  
92.59 5.609E-01  (  4.664E-01 5.37E+01 4.34E+00 G  

Tl-208   N   1.1980E-01                                      5.12E+12             
583.19 1.198E-01  (  1.944E-02 1.78E+01 8.50E+01 G  
277.37 0.000E+00 -   2.644E-01 1.00E+03 6.60E+00 G  
860.53 4.053E-02 -   1.445E-01 2.24E+02 1.24E+01 G  

U-235    N   1.0957E-01                                      2.57E+11             
143.77 1.073E-01  (  1.138E-01 6.85E+01 1.09E+01 G  
205.32 1.145E-01 ?(  2.913E-01 1.58E+02 5.02E+00 G  
163.36 0.000E+00 -   3.046E-01 1.00E+03 5.08E+00 G  
185.72 0.000E+00 -   2.813E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 3.440E-01 &   3.347E-01 6.24E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

121 of 376



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:01:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130501_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79       103.        -8.    -0.003   347.12  -5.005E-02   
Th-234      63.79        95.        12.     0.004   236.97   5.560E-01   
Th-234      92.59       113.        30.     0.011   107.41   5.609E-01   
U-235       93.35       104.        24.     0.009   124.83   3.440E-01   
Eu-152     120.85        64.        27.     0.010    90.78   6.483E-02   
Pa-234     131.75       119.        -7.    -0.003   446.16  -2.518E-02   
U-235      144.27        68.        18.     0.007   137.02   1.073E-01   
Ra-226     186.47        99.        29.     0.011   103.60   5.503E-01   
U-235      205.59        81.         8.     0.003   316.59   1.145E-01   
Eu-152     343.20        41.         1.     0.000  1607.17   4.044E-03   
Pa-234     569.46        28.        -3.    -0.001   465.41  -4.719E-02   
Cs-137     661.82        28.        14.     0.005   119.04   2.433E-02   
Eu-154     722.82        33.        -6.    -0.002   272.01  -4.861E-02   
Bi-212     727.43        26.         9.     0.003   177.27   2.070E-01   
Eu-154     873.12        20.         6.     0.002   237.20   8.312E-02   
Pa-234     880.92        21.         1.     0.000  1410.07   1.564E-02   
Pa-234     883.37        31.        -6.    -0.002   277.50  -1.093E-01   
Pa-234     945.01        27.        -7.    -0.002   239.17  -9.011E-02   
Eu-154     995.97        23.        -3.    -0.001   524.48  -4.982E-02   
Eu-154    1005.67        18.         5.     0.002   265.91   5.345E-02   
Eu-152    1111.40        31.        -5.    -0.002   357.08  -7.188E-02   
Co-60     1173.14        35.        -2.    -0.001   819.65  -4.628E-03   
Eu-154    1272.30        16.         4.     0.002   286.93   2.842E-02   
Co-60     1333.12        15.        -3.    -0.001   382.95  -7.376E-03   
Eu-152    1408.32        11.         3.     0.001   377.63   3.122E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.9362E-01    3.9362E-01   1.1871E-01    1.2209E-01  4.433E-02
Am-241 #A   -5.0038E-02   -5.0047E-02   1.7372E-01    1.7376E-01  1.403E-01
Bi-212 #A    2.0695E-01    2.0695E-01   3.6686E-01    3.6702E-01  2.796E-01
Bi-214       2.7488E-01    2.7490E-01   7.0559E-02    7.1658E-02  3.273E-02
Co-60  #A   -7.2626E-03   -7.3758E-03   2.8245E-02    2.8247E-02  2.219E-02
Cs-137 #     2.4264E-02    2.4330E-02   2.8963E-02    2.8984E-02  2.134E-02
Eu-152 #A    3.4077E-02    3.4283E-02   3.1121E-02    3.1183E-02  5.318E-02
Eu-154 #A    4.5129E-02    4.5559E-02   6.9476E-02    6.9517E-02  1.519E-01
K-40         1.5268E+01    1.5268E+01   1.3211E+00    1.5279E+00  3.571E-01
Pa-234 #A   -1.0248E-02   -1.0248E-02   4.5720E-02    4.5791E-02  9.122E-02
Pb-212       2.9802E-01    2.9802E-01   6.2978E-02    6.7629E-02  3.198E-02
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Pb-214       2.9629E-01    2.9631E-01   8.0629E-02    8.2298E-02  4.117E-02
Ra-226 #     5.5023E-01    5.5025E-01   5.7007E-01    5.7129E-01  4.385E-01
Th-234 #A    5.5860E-01    5.5860E-01   5.9999E-01    6.0231E-01  1.053E+00
Tl-208       1.1980E-01    1.1980E-01   4.2580E-02    4.3276E-02  1.944E-02
U-235  #A    1.0957E-01    1.0957E-01   1.5013E-01    1.5030E-01  1.138E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.665E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.6651093E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244160 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010.3                                                          Seqnum        : 1513171789011.9                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

131 of 376



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-15                Sampled:         03/19/13 10:34                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244160-001                    Prepared:        03/27/13 10:45                
Lab ID:          QC682140                      Analyzed:        05/20/13 10:58                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   339.27 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                     0.05174 U     0.1114      -0.003374 U    0.1156      0.09506          0.9   NC    40  NC      1   

Bismuth-212                       0.5363        0.2184       0.3046        0.2735      0.1812                 55.13 40  0.4712  1   

Bismuth-214                       0.2793        0.05539      0.2946        0.05703     0.02637                5.328 40  0.1360  1   

Cesium-137                        0.001334 U    0.01648      0.003756 U    0.01596     0.01284          0.07  NC    40  NC      1   

Cobalt-60                         0.007840 U    0.01436      0.002736 U    0.005699    0.01592          0.03  NC    40  NC      1   

Europium-152                      0.02911       0.05184      0.02927 U     0.03260     0.03269          0.1   NC    40  NC      1   

Europium-154                      0.01557 U     0.01647      0.005380 U    0.05751     0.09930          0.2   NC    40  NC      1   

Lead-212                          0.2569        0.04743      0.2526        0.04603     0.02300                1.700 40  0.04633 1   

Lead-214                          0.3125        0.05967      0.3317        0.05725     0.02988                5.976 40  0.1646  1   

Potassium-40                     13.65          1.104       14.50          1.114       0.1909                 6.024 40  0.3824  1   

Protactinium-234                  0.01825 U     0.03499      0.02877 U     0.04759     0.06156                NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.2793        0.05539      0.2946        0.05703     0.02637          0.2   5.328 40  0.1360  1   

Thallium-208                      0.1093        0.02620      0.08404       0.02234     0.01311                26.13 40  0.5203  1   

Thorium-232 (By Actinium-228)     0.3272        0.07992      0.3088        0.06815     0.04619          0.9   5.776 40  0.1241  1   

Thorium-234                       0.5958 U      0.4523       0.1945 U      0.2036      0.8060                 NC    40  NC      1   

Uranium-235                       0.02587 U     0.01931      0.03258 U     0.02624     0.09339          0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.1
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244160 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513202069004.1                                                          Seqnum        : 1513202069005.7                                                         

File          : 2_20130520_004                                                           File          : 2_20130520_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244160-001                                                               Lab ID        : QC682140                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 20-MAY-2013 09:22                                                        Time          : 20-MAY-2013 10:58                                                       

Sample Amount : 339.27 g                                                                 Sample Amount : 339.27 g                                                                

Live Time     : 5400 sec                                                                 Live Time     : 5400 sec                                                                

Dead Time     : 0.08 %                                                                   Dead Time     : 0.16 %                                                                  

Cal           : 20-MAY-2013 08:00:21,09-JAN-2013 12:22:14                                Cal           : 20-MAY-2013 08:00:21,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.05174    0.08959   0.9    .11129         .11136         -0.003374   0.09506  0.9   .11555        .11555             40          1    u     

Bismuth-212                      0.5363     0.1084           .21665         .21838         0.3046      0.1812         .27305        .27349        55   40   0.471  1    u     

Bismuth-214                      0.2793     0.02732          .053911        .055387        0.2946      0.02637        .055436       .057031       5    40   0.136  1    u     

Cesium-137                       0.001334   0.01347   0.07   .016479        .016479        0.003756    0.01284  0.07  .015959       .01596             40          1    u     

Cobalt-60                        0.007840   0.01077   0.03   .014354        .014359        0.002736    0.01592  0.03  .0056975      .0056988           40          1    u     

Europium-152                     0.02911    0.02832   0.1    .05181         .051837        0.02927     0.03269  0.1   .032558       .032601            40          1    u     

Europium-154                     0.01557    0.08830   0.2    .016451        .016471        0.005380    0.09930  0.2   .057507       .057508            40          1    u     

Lead-212                         0.2569     0.02447          .042407        .047432        0.2526      0.02300        .041015       .046028       2    40   0.046  1    u     

Lead-214                         0.3125     0.02889          .057084        .059674        0.3317      0.02988        .054191       .05725        6    40   0.165  1    u     

Potassium-40                     13.65      0.2367           .86422         1.1035         14.50       0.1909         .84292        1.1143        6    40   0.382  1    u     

Protactinium-234                 0.01825    0.05465          .034698        .034994        0.02877     0.06156        .047048       .04759             40          1    u     

Radium-226 (By Bismuth-214)      0.2793     0.02732   0.2    .053911        .055387        0.2946      0.02637  0.2   .055436       .057031       5    40   0.136  1    u     

Thallium-208                     0.1093     0.01251          .025233        .026201        0.08404     0.01311        .021671       .02234        26   40   0.520  1    u     

Thorium-232 (By Actinium-228)    0.3272     0.05253   0.9    .07632         .079917        0.3088      0.04619  0.9   .064367       .068145       6    40   0.124  1    u     

Thorium-234                      0.5958     0.7020           .44876         .45229         0.1945      0.8060         .20275        .20359             40          1    u     

Uranium-235                      0.02587    0.09382   0.18   .019235        .019306        0.03258     0.09339  0.18  .026154       .026237            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-15DUP       
Sample Description: QC682140, 196641, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130520_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:34           Live Time: 5400   sec

Acquisition Time: 5/20/2013 10:58:02        Real Time: 5409   sec
Analysis Time: 5/20/2013 12:28           Dead Time: 0.16   %

Analysis Quantity: 3.393E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.088E-01      6.437E-02      6.815E-02      4.619E-02
Am-241    #AB   -3.374E-03      1.156E-01      1.156E-01      9.506E-02
Bi-212    #      3.046E-01      2.730E-01      2.735E-01      1.812E-01
Bi-214           2.946E-01      5.544E-02      5.703E-02      2.637E-02
Co-60     #AB    2.736E-03      5.697E-03      5.699E-03      1.592E-02
Cs-137    #AB    3.756E-03      1.596E-02      1.596E-02      1.284E-02
Eu-152    #AB    2.927E-02      3.256E-02      3.260E-02      3.269E-02
Eu-154    #AB    5.380E-03      5.751E-02      5.751E-02      9.930E-02
K-40             1.450E+01      8.429E-01      1.114E+00      1.909E-01
Pa-234    #AB    2.877E-02      4.705E-02      4.759E-02      6.156E-02
Pb-212           2.526E-01      4.102E-02      4.603E-02      2.300E-02
Pb-214           3.317E-01      5.419E-02      5.725E-02      2.988E-02
Ra-226    #      4.121E-01      3.447E-01      3.458E-01      2.664E-01
Th-234    #AB    1.945E-01      2.028E-01      2.036E-01      8.060E-01
Tl-208    #      8.404E-02      2.167E-02      2.234E-02      1.311E-02
U-235     #AB    3.258E-02      2.615E-02      2.624E-02      9.339E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.679E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_005.An1               

Sample description                                             
QC682140, 196641, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130520_005.An1

Acquisition information
Start time:                 5/20/2013 10:58:02
Live time:               5400
Real time:               5409
Dead time:                  0.16 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3927E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3927E+02) = 

7.9662E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-05-18_0444.PBC

5/18/2013 04:44:25

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1306

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.98      107.  19.00   0.89  2.856E-02
77.08      160.  14.12   0.89  3.013E-02
87.40       68.  33.42   0.75  3.677E-02
93.26       47.  48.35   0.91  3.990E-02    92.59   4.343  4.057E-01 Th234 

93.35   5.760  3.031E-01 U235  
93.35   4.100  3.754E-01 Ac228 
92.59   4.343  4.057E-01 Th234 
93.35   5.760  3.031E-01 U235  

93.26       42.  48.35   0.91  3.990E-02    92.59   4.343  3.577E-01 Th234 
93.35   5.760    PBC<MDA U235  
93.35   4.100  3.754E-01 Ac228 

93.27       45.  52.13   0.91  3.953E-02    92.59   4.343  3.852E-01 Th234 
93.35   5.760  2.877E-01 U235  
93.35   4.100  3.539E-01 Ac228 

119.96       26.  66.41   0.93  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.40       24.  91.09   0.95  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.387E-02 U235  
185.79       49.  38.03   0.69  4.818E-02   185.72  57.000  2.610E-02 U235  

186.21   3.555  4.189E-01 Ra226 
185.72  57.000  2.610E-02 U235  

238.58      335.   7.80   0.89  4.318E-02   238.63  43.600  2.526E-01 Pb212 
241.61       86.  21.09   1.46  4.285E-02   242.00   7.268  4.085E-01 Pb214 
277.17        5. 325.36   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.13      151.  13.34   1.14  3.814E-02   295.22  18.414  3.067E-01 Pb214 
300.60       55.  31.86   0.88  3.774E-02   300.09   3.180  6.740E-01 Pb212 
338.18       99.  19.49   0.74  3.495E-02   338.32  11.400  3.584E-01 Ac228 
344.99       13. 101.26   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.79      295.   8.38   0.87  3.405E-02   351.93  35.600  3.447E-01 Pb214 
583.28      151.  10.53   1.18  2.416E-02   583.19  85.000  9.945E-02 Tl208 
609.25      227.   8.83   1.43  2.345E-02   609.31  45.490  2.946E-01 Bi214 
661.92        5. 212.45   1.36  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.26       26.  44.83   1.41  2.078E-02   727.33   6.650  2.733E-01 Bi212 
786.28        7. 135.37   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.68       19.  53.05   1.52  1.851E-02   860.53  12.400  1.245E-01 Tl208 
873.87        1. 903.92   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
881.85       10.  81.76   1.53  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.24       83.  15.15   1.37  1.779E-02   911.20  26.200  2.620E-01 Ac228 
963.37        8. 115.63   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.93       64.  16.82   1.72  1.704E-02   968.96  15.900  3.504E-01 Ac228 

1119.63       58.  26.21   0.48  1.535E-02  1120.29  14.910  3.706E-01 Bi214 
1173.88       10. 104.10   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1273.43        2. 570.65   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.59        5. 146.47   1.95  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.73     1337.   2.83   1.79  1.254E-02  1460.82  10.550  1.450E+01 K40   
1764.16       22.  26.11   2.22  1.069E-02  1764.49  15.310  1.964E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    75.07       153.       107. 3.741E+03   38.01   0.893  -       D
307.53    77.17       176.       160. 5.318E+03   28.24   0.894  -       D
348.76    87.40       195.        68. 1.849E+03   66.84   0.752  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    372.23    93.27       251.        45.     0.008   104.25   0.907s
U-235     372.56    93.35       237.        47.     0.009    96.71   0.907D
Ac-228    372.56    93.35       243.        42.     0.008    96.71   0.907D
Eu-152    478.92   119.96       139.        26.     0.005   132.81   0.930s
Eu-154    493.70   123.66       255.        -5.    -0.001   836.34   0.931s
U-235     572.57   143.40       222.        24.     0.004   182.17   0.948s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.22   163.32       202.       -12.    -0.002   328.63   0.964s
U-235     742.51   185.91       172.        49.     0.009    80.27   0.981s
Ra-226    742.45   185.90       176.        48.     0.009    83.64   0.982s
U-235     819.81   205.25       207.        -5.    -0.001   799.61   0.997s
Pb-212    953.03   238.58       159.       322.     0.060    15.60   0.892 
Pb-214    965.15   241.61       126.        86.     0.016    42.18   1.464s
Tl-208   1107.28   277.17       133.         5.     0.001   650.71   1.055s
Pb-214   1179.08   295.13       107.       146.     0.027    26.69   1.135 
Pb-212   1200.98   300.60        90.        55.     0.010    63.71   0.883s
Ac-228   1351.21   338.18        88.        97.     0.018    38.98   0.739s
Eu-152   1378.41   344.99        75.        13.     0.002   202.51   1.108s
Pb-214   1405.60   351.79       111.       283.     0.052    16.77   0.874 
Tl-208   2331.48   583.32        61.       117.     0.022    23.36   1.298 
Bi-214   2435.18   609.25        67.       213.     0.039    17.65   1.429 
Cs-137   2645.87   661.92        49.         5.     0.001   424.91   1.360s
Eu-154   2891.68   723.37        59.        -6.    -0.001   359.97   1.409s
Bi-212   2907.23   727.26        53.        26.     0.005    89.66   1.412s
Eu-152   3124.35   781.52        40.        -6.    -0.001   318.79   1.453s
Bi-212   3143.37   786.28        45.         7.     0.001   270.74   1.458s
Tl-208   3441.07   860.68        43.        19.     0.004   106.11   1.518s
Eu-154   3493.83   873.87        40.         1.     0.000  1807.83   1.527s
Pa-234   3525.78   881.85        30.        10.     0.002   163.51   1.533s
Ac-228   3643.40   911.24        39.        83.     0.015    30.31   1.371 
Eu-152   3852.00   963.37        39.         8.     0.001   231.26   1.599s
Ac-228   3874.27   968.93        23.        64.     0.012    33.64   1.724 
Eu-154   3974.41   993.95        45.       -10.    -0.002   193.62   1.624s
Eu-152   4444.85  1111.48        48.        -5.    -0.001   376.45   1.715s
Bi-214   4477.44  1119.63        44.        58.     0.011    52.42   0.476s
Co-60    4694.65  1173.88        45.        10.     0.002   208.21   1.763s
Eu-154   5093.23  1273.43        41.         2.     0.000  1141.30   1.842s
Co-60    5326.62  1331.72        37.        -4.    -0.001   466.65   1.887s
Eu-152   5634.46  1408.59        26.         5.     0.001   292.93   1.946s
K-40     5843.30  1460.73        54.      1300.     0.241     5.65   1.786 
Bi-214   7058.92  1764.16        18.        22.     0.004    52.23   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0883E-01                                      5.12E+12             
911.20 2.620E-01  (P 4.619E-02 1.52E+01 2.62E+01 G  
968.96 3.504E-01  (P 6.040E-02 1.68E+01 1.59E+01 G  
338.32 3.584E-01 *(P 8.107E-02 1.95E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 3.754E-01   P 3.273E-01 4.84E+01 4.10E+00 XA 

Am-241   I  -3.3736E-03                                      1.58E+05             
59.54-3.374E-03 %(  9.506E-02 1.71E+03 3.59E+01 G  

Bi-212   N   3.0455E-01                                      5.12E+12             
727.33 2.733E-01 ?(  1.812E-01 4.48E+01 6.65E+00 G  
785.37 4.919E-01 ?(  1.055E+00 1.35E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.978E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.9460E-01                                      5.84E+05             
609.31 2.946E-01  (P 2.637E-02 8.83E+00 4.55E+01 G  

1120.29 3.706E-01 +   9.904E-02 2.62E+01 1.49E+01 G  
1764.49 1.964E-01 - P 8.841E-02 2.61E+01 1.53E+01 G  

Co-60    T   2.7364E-03                                      1.93E+03             
1332.49-4.245E-03 ?(  1.592E-02 2.33E+02 1.00E+02 G  
1173.23 9.728E-03 &(  1.586E-02 1.04E+02 9.98E+01 G  

Cs-137   I   3.7558E-03                                      1.10E+04             
661.66 3.756E-03 ?(  1.284E-02 2.12E+02 8.50E+01 G  

Eu-152   I   2.9272E-02                                      4.94E+03             
344.28 2.040E-02 &(  3.269E-02 1.01E+02 2.66E+01 G  
121.78 2.842E-02 &(  2.973E-02 6.64E+01 2.84E+01 G  
778.90-3.373E-02 +   8.555E-02 1.59E+02 1.30E+01 G  
964.08 4.794E-02 ?(  8.695E-02 1.16E+02 1.45E+01 G  

1112.08-3.833E-02 +   1.157E-01 1.88E+02 1.34E+01 G  
1408.01 2.876E-02 &(  6.622E-02 1.46E+02 2.09E+01 G  

Eu-154   I   5.3796E-03                                      3.14E+03             
873.18 6.709E-03 &(  9.930E-02 9.04E+02 1.22E+01 G  
123.07-4.129E-03 +   2.830E-02 4.18E+02 4.04E+01 G  

1274.43 4.916E-03 ?(  4.577E-02 5.71E+02 3.49E+01 G  
723.30-2.223E-02 +   6.425E-02 1.80E+02 2.00E+01 G  

1004.72 3.656E-03 %   6.013E-02 1.01E+03 1.79E+01 G  
996.25-8.857E-02 +   1.338E-01 9.68E+01 1.05E+01 G  

K-40     N   1.4500E+01                                      4.57E+11             
1460.82 1.450E+01  (P 1.909E-01 2.83E+00 1.06E+01 G  

Pa-234   N   2.8774E-02                                      1.63E+12             
131.30-3.432E-04 &(  6.156E-02 1.09E+04 1.82E+01 G  
569.50-4.687E-03 %   1.026E-01 1.33E+03 9.30E+00 G  
946.00 1.112E-04 &   8.191E-02 4.47E+04 1.35E+01 G  
880.52 7.924E-02 ?(  9.866E-02 8.18E+01 1.05E+01 G  
883.24 0.000E+00 -   2.053E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.5259E-01                                      5.12E+12             
238.63 2.526E-01  (P 2.300E-02 7.80E+00 4.36E+01 G  
300.09 6.740E-01 + P 2.719E-01 3.19E+01 3.18E+00 G  

Pb-214   N   3.3172E-01                                      5.84E+05             
351.93 3.447E-01  (P 2.988E-02 8.38E+00 3.56E+01 G  
295.22 3.067E-01  (P 5.065E-02 1.33E+01 1.84E+01 G  
242.00 4.085E-01 + P 1.238E-01 2.11E+01 7.27E+00 G  

Ra-226   N   4.1211E-01                                      5.84E+05             
186.21 4.121E-01 ?(  2.664E-01 4.18E+01 3.56E+00 G  

Th-234   N   1.9448E-01                                      1.63E+12             
63.30-2.640E-02 %(  8.060E-01 1.85E+03 3.75E+00 G  
92.59 3.852E-01 ?(  3.169E-01 5.21E+01 4.34E+00 G  

Tl-208   N   8.4036E-02                                      5.12E+12             
583.19 8.404E-02 ?(P 1.311E-02 1.17E+01 8.50E+01 G  
277.37 2.853E-02 -   1.515E-01 3.25E+02 6.60E+00 G  
860.53 1.245E-01 +   9.830E-02 5.31E+01 1.24E+01 G  

U-235    N   3.2582E-02                                      2.57E+11             
143.77 6.387E-02  (  9.339E-02 9.11E+01 1.09E+01 G  
205.32-3.246E-02 -   2.125E-01 4.00E+02 5.02E+00 G  
163.36-7.259E-02 -   1.936E-01 1.64E+02 5.08E+00 G  
185.72 2.658E-02 ?(  1.643E-02 4.01E+01 5.70E+01 G  

Energy duplication    
93.35 3.031E-01 ?   2.303E-01 4.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      93.27       251.        45.     0.008   104.25   3.852E-01   
U-235       93.35       237.        47.     0.009    96.71   3.031E-01   
Eu-152     119.96       139.        26.     0.005   132.81   2.842E-02   
Eu-154     123.66       255.        -5.    -0.001   836.34  -4.129E-03   
U-235      143.40       222.        24.     0.004   182.17   6.387E-02   
U-235      163.32       202.       -12.    -0.002   328.63  -7.259E-02   
U-235      185.91       172.        49.     0.009    80.27   2.658E-02   
U-235      205.25       207.        -5.    -0.001   799.61  -3.246E-02   
Eu-152     344.99        75.        13.     0.002   202.51   2.040E-02   
Eu-154     723.37        59.        -6.    -0.001   359.97  -2.223E-02   
Bi-212     727.26        53.        26.     0.005    89.66   2.733E-01   
Eu-152     781.52        40.        -6.    -0.001   318.79  -3.373E-02   
Bi-212     786.28        45.         7.     0.001   270.74   4.919E-01   
Eu-154     873.87        40.         1.     0.000  1807.83   6.709E-03   
Pa-234     881.85        30.        10.     0.002   163.51   7.924E-02   
Eu-152     963.37        39.         8.     0.001   231.26   4.794E-02   
Eu-154     993.95        45.       -10.    -0.002   193.62  -8.857E-02   
Eu-152    1111.48        48.        -5.    -0.001   376.45  -3.833E-02   
Co-60     1173.88        45.        10.     0.002   208.21   9.728E-03   
Eu-154    1273.43        41.         2.     0.000  1141.30   4.916E-03   
Co-60     1331.72        37.        -4.    -0.001   466.65  -4.245E-03   
Eu-152    1408.59        26.         5.     0.001   292.93   2.876E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0883E-01    3.0883E-01   6.4367E-02    6.8145E-02  4.619E-02
Am-241 #A   -3.3727E-03   -3.3736E-03   1.1555E-01    1.1555E-01  9.506E-02
Bi-212 #     3.0455E-01    3.0455E-01   2.7305E-01    2.7349E-01  1.812E-01
Bi-214       2.9458E-01    2.9460E-01   5.5436E-02    5.7031E-02  2.637E-02
Co-60  #A    2.6760E-03    2.7364E-03   5.6975E-03    5.6988E-03  1.592E-02
Cs-137 #A    3.7412E-03    3.7558E-03   1.5959E-02    1.5960E-02  1.284E-02
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Eu-152 #A    2.9018E-02    2.9272E-02   3.2558E-02    3.2601E-02  3.269E-02
Eu-154 #A    5.3065E-03    5.3796E-03   5.7507E-02    5.7508E-02  9.930E-02
K-40         1.4500E+01    1.4500E+01   8.4292E-01    1.1143E+00  1.909E-01
Pa-234 #A    2.8774E-02    2.8774E-02   4.7048E-02    4.7590E-02  6.156E-02
Pb-212       2.5259E-01    2.5259E-01   4.1015E-02    4.6028E-02  2.300E-02
Pb-214       3.3169E-01    3.3172E-01   5.4191E-02    5.7250E-02  2.988E-02
Ra-226 #     4.1208E-01    4.1211E-01   3.4469E-01    3.4582E-01  2.664E-01
Th-234 #A    1.9448E-01    1.9448E-01   2.0275E-01    2.0359E-01  8.060E-01
Tl-208 #     8.4036E-02    8.4036E-02   2.1671E-02    2.2340E-02  1.311E-02
U-235  #A    3.2582E-02    3.2582E-02   2.6154E-02    2.6237E-02  9.339E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   87.2 to  2034.9 keV)     1.618E+01  pCi/g         
Total Decayed Activity (   87.2 to  2034.9 keV) 1.6183580E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244160 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.7                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  

Page 1 of 1                                                                                                           1513164597003.7
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 

151 of 376



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  

155 of 376



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244160                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244160 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.7                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  

Page 1 of 1                                                                                                           1513164597010.7
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

173 of 376



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:07:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0905 +0.250253*Channel -5.1392e-008*Channel**2

FWHM (ch) =   3.1446 +0.001066*Channel -5.26975e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.72      121.78   121.88 -0.08%      0.90     0.91   -1.25%
977.46      244.70   244.65  0.02%      1.05     1.03    1.85%

1375.24      344.28   344.15  0.04%      1.12     1.13   -0.68%
3114.46      778.90   779.00 -0.01%      1.50     1.49    0.55%
3855.08      964.08   964.07  0.00%      1.61     1.62   -0.73%
5632.43     1408.01  1408.00  0.00%      1.87     1.87    0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:00:21

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1208 +0.250260*Channel -5.07875e-008*Channel**2

FWHM (ch) =   3.3267 +0.000806*Channel -2.16977e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.92     0.93   -0.63%
977.33      244.70   244.66  0.02%      1.03     1.03    0.12%

1375.06      344.28   344.15  0.04%      1.11     1.11    0.56%
3114.25      778.90   779.00 -0.01%      1.46     1.45    0.64%
3854.81      964.08   964.07  0.00%      1.58     1.60   -0.93%
5632.09     1408.01  1408.00  0.00%      1.95     1.95    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:02:44

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0987 +0.250253*Channel -3.80199e-008*Channel**2

FWHM (ch) =   3.0786 +0.001169*Channel -6.6911e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.94      121.78   121.75  0.03%      0.90     0.91   -0.79%
978.35      244.70   244.70 -0.00%      1.05     1.04    1.29%

1376.61      344.28   344.33 -0.02%      1.14     1.14   -0.37%
3114.24      778.90   778.88  0.00%      1.51     1.52   -0.53%
3855.02      964.08   964.07  0.00%      1.65     1.65    0.38%
5631.60     1408.01  1408.02 -0.00%      1.88     1.88   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00

204 of 376



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 08:39:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/30/2013  Time: 07:20:29

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1237 +0.250237*Channel -3.44094e-008*Channel**2

FWHM (ch) =   2.8276 +0.001260*Channel -6.90079e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.85     0.86   -0.66%
978.74      244.70   244.76 -0.03%      1.01     1.00    1.48%

1376.38      344.28   344.23  0.01%      1.10     1.11   -0.39%
3114.59      778.90   778.93 -0.00%      1.49     1.52   -2.09%
3855.13      964.08   964.06  0.00%      1.70     1.66    1.85%
5631.59     1408.01  1408.02 -0.00%      1.93     1.93   -0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        

238 of 376



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 07:56:48
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.64      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130501001_QCAsLeft.An1

Acquisition information
Start time:                 5/1/2013 07:56:48
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:07:33
Zero offset:           0.091 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.139E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0622

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10796.   1.47   1.11  1.774E-02
45.47     5389.   2.07   0.83  1.759E-02
46.84     1549.   7.65   0.84  1.756E-02
121.88    85686.   0.37   0.90  1.556E-02   121.78  28.410  9.919E-01 QA122 
244.65    17935.   0.92   1.06  1.231E-02   244.70   7.550  9.881E-01 Qa245 
295.84      980.   6.03   1.08  1.099E-02
344.15    50158.   0.47   1.12  9.739E-03   344.28  26.590  9.919E-01 Qa344 
367.58     1541.   4.44   1.15  9.494E-03
411.00     3640.   2.40   1.13  9.043E-03
443.91     4872.   2.08   1.08  8.700E-03
488.63      633.  10.60   1.02  8.236E-03
563.99      527.  12.72   1.28  7.452E-03
586.22      544.  10.50   1.43  7.221E-03
674.63      273.  16.02   1.41  6.302E-03
678.71      509.   9.16   1.41  6.260E-03
688.63     1088.   6.78   1.24  6.156E-03
719.46      411.  14.30   1.28  5.836E-03
779.00    13134.   1.02   1.50  5.218E-03   778.90  12.970  9.936E-01 Qa779 
810.42      356.  14.17   1.46  5.103E-03
867.42     3848.   2.34   1.58  4.894E-03
919.36      341.  15.07   1.26  4.704E-03
964.06    13116.   0.99   1.61  4.540E-03   964.08  14.500  1.020E+00 Qa964 

1005.06      723.   6.99   1.38  4.432E-03
1085.89     8102.   1.19   1.69  4.219E-03
1089.77     1385.   4.41   1.70  4.209E-03
1112.02    10896.   1.09   1.73  4.150E-03
1212.91     1106.   4.53   1.68  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.17     1108.   3.70   1.68  3.658E-03
1407.96    13776.   0.87   1.88  3.372E-03  1408.01  20.850  1.003E+00 Qa1408
1457.52      363.   5.75   1.74  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.41    39.98      5547.     10796. 6.087E+05    2.94   1.109  -      s 
181.33    45.41      3543.      5389. 3.063E+05    4.15   0.835  -       D
186.80    46.78      6245.      1549. 8.822E+04   15.30   0.836  -       D

1182.22   295.87      1744.      1022. 9.303E+04   15.48   1.026  -        
1468.89   367.58      1120.      1541. 1.624E+05    8.87   1.145  -      s 
1642.53   411.00      1241.      3640. 4.026E+05    4.79   1.130  -        
1774.11   443.91      1466.      4872. 5.600E+05    4.17   1.080  -        
1952.98   488.63      1173.       633. 7.686E+04   21.20   1.020  -        
2254.36   563.99      1322.       527. 7.072E+04   25.44   1.280  -        
2343.27   586.22       972.       544. 7.534E+04   21.01   1.432  -        
2713.10   678.67      1058.       474. 7.569E+04   26.23   1.244  -        
2752.94   688.63      1177.      1088. 1.767E+05   13.56   1.241  -        
2876.26   719.46       983.       411. 7.046E+04   28.60   1.276  -        
3240.20   810.42       752.       356. 6.969E+04   28.33   1.461  -        
3468.28   867.42      1183.      3848. 7.863E+05    4.68   1.578  -        
3676.12   919.36       697.       341. 7.252E+04   30.13   1.264  -      s 
4019.11  1005.06       482.       723. 1.632E+05   13.97   1.380  -        
4342.66  1085.83       605.      8102. 1.920E+06    2.38   1.694  -       D
4358.19  1089.71      1173.      1385. 3.291E+05    8.82   1.696  -       D
4447.27  1112.02       709.     10896. 2.625E+06    2.18   1.731  -        
4851.18  1212.91       351.      1106. 2.847E+05    9.06   1.679  -        
5196.61  1299.17       122.      1108. 3.029E+05    7.40   1.675  -        
5830.80  1457.52        15.       363. 1.119E+05   11.51   1.739  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.72   121.88      5155.     85686.   142.811     0.74   0.902 
Qa-245    977.44   244.65      2906.     17935.    29.891     1.83   1.055 
Qa-344   1375.24   344.15      1849.     50158.    83.596     0.95   1.121 
Qa-779   3114.46   779.00      1230.     13134.    21.891     2.04   1.498 
Qa-964   3855.02   964.06       833.     13116.    21.860     1.98   1.608 
Qa-1408  5632.27  1407.96       156.     13776.    22.960     1.75   1.879 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9190E-01                                      4.94E+03             
121.78 9.919E-01  (  1.936E-03 3.70E-01 2.84E+01 G  

Qa-245       9.8814E-01                                      4.94E+03             
244.70 9.881E-01  (  6.921E-03 9.15E-01 7.55E+00 G  

Qa-344       9.9188E-01                                      4.94E+03             
344.28 9.919E-01  (  1.981E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9357E-01                                      4.94E+03             
778.90 9.936E-01  (  6.181E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0201E+00                                      4.94E+03             
964.08 1.020E+00  (  5.230E-03 9.88E-01 1.45E+01 G  

Qa-1408      1.0033E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.118E-03 8.75E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7275E-01    9.9190E-01   7.3445E-03    1.1348E-01  1.936E-03
Qa-245       8.6944E-01    9.8814E-01   1.8088E-02    1.1425E-01  6.921E-03
Qa-344       8.7273E-01    9.9188E-01   9.3810E-03    1.1362E-01  1.981E-03
Qa-779       8.7421E-01    9.9357E-01   2.0258E-02    1.1522E-01  6.181E-03
Qa-964       8.9753E-01    1.0201E+00   2.0150E-02    1.1818E-01  5.230E-03
Qa-1408      8.8275E-01    1.0033E+00   1.7553E-02    1.1587E-01  2.118E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9887986E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:49:35
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 07:49:35
Live time:                600
Real time:                628
Dead time:                  4.44 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9364.   1.49   0.86  1.774E-02
45.51     5614.   2.00   0.87  1.759E-02
46.86     1602.   7.26   0.87  1.756E-02
121.88    85101.   0.37   0.92  1.556E-02   121.78  28.410  9.877E-01 QA122 
244.66    17603.   0.89   1.03  1.231E-02   244.70   7.550  9.725E-01 Qa245 
295.86      947.   7.89   1.32  1.099E-02
344.15    50154.   0.47   1.11  9.740E-03   344.28  26.590  9.944E-01 Qa344 
367.53     1731.   4.62   1.25  9.494E-03
411.02     3677.   2.40   1.12  9.042E-03
443.89     4780.   1.84   1.25  8.701E-03
488.62      584.  10.16   1.17  8.236E-03
563.93      428.  14.45   1.16  7.453E-03
586.27      577.  10.40   1.43  7.221E-03
678.68      591.  10.30   1.44  6.260E-03
688.81     1042.   6.23   1.41  6.154E-03
719.39      471.  10.49   1.33  5.837E-03
778.99    13119.   1.02   1.46  5.218E-03   778.90  12.970  9.950E-01 Qa779 
810.55      391.  12.88   1.83  5.102E-03
867.44     3936.   2.22   1.51  4.894E-03
919.28      449.  12.88   1.40  4.704E-03
926.14      278.  17.82   1.05  4.679E-03
964.05    12704.   1.00   1.59  4.540E-03   964.08  14.500  9.906E-01 Qa964 

1005.09      721.   7.42   1.53  4.432E-03
1085.90     7911.   1.23   1.69  4.219E-03
1089.92     1389.   3.77   1.70  4.209E-03
1112.04    10582.   1.13   1.67  4.150E-03
1212.96     1059.   4.94   1.84  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1109.   3.65   1.79  3.658E-03
1407.97    13583.   0.89   1.96  3.372E-03  1408.01  20.850  9.918E-01 Qa1408
1457.53      336.   6.15   1.37  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.98      5872.     10561. 5.955E+05    3.08   1.111  -      s 
181.28    45.45      3605.      5505. 3.130E+05    4.10   0.869  -       D
186.66    46.79      5927.      1644. 9.364E+04   14.14   0.870  -       D

1182.01   295.86      1654.       947. 8.618E+04   15.78   1.316  -      s 
1468.57   367.53      1410.      1731. 1.823E+05    9.23   1.249  -      s 
1642.45   411.02      1294.      3677. 4.067E+05    4.81   1.117  -        
1773.88   443.89      1009.      4780. 5.494E+05    3.67   1.246  -        
1952.75   488.62      1015.       584. 7.096E+04   20.32   1.173  -        
2253.93   563.93      1260.       428. 5.747E+04   28.90   1.158  -        
2343.27   586.27      1043.       577. 7.990E+04   20.81   1.434  -        
2712.93   678.68       975.       591. 9.448E+04   20.60   1.437  -        
2753.45   688.81       992.      1042. 1.693E+05   12.47   1.412  -        
2875.77   719.39       729.       471. 8.065E+04   20.99   1.330  -        
3240.49   810.55       739.       391. 7.662E+04   25.76   1.832  -      s 
3468.13   867.44      1097.      3936. 8.043E+05    4.45   1.514  -        
3675.57   919.28       783.       449. 9.545E+04   25.77   1.404  -        
3703.03   926.14       638.       278. 5.933E+04   35.65   1.049  -      s 
4018.97  1005.09       498.       721. 1.626E+05   14.85   1.535  -      s 
4342.44  1085.83       785.      7911. 1.875E+06    2.46   1.695  -       D
4358.52  1089.84       675.      1389. 3.300E+05    7.54   1.698  -       D
4447.07  1112.04       788.     10582. 2.550E+06    2.25   1.673  -      s 
4851.09  1212.96       389.      1059. 2.725E+05    9.88   1.836  -        
5195.98  1299.10       132.      1109. 3.032E+05    7.30   1.794  -        
5830.47  1457.53        20.       336. 1.035E+05   12.29   1.367  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.58   121.88      4896.     85101.   141.835     0.74   0.924 
Qa-245    977.33   244.66      2496.     17603.    29.339     1.77   1.030 
Qa-344   1375.06   344.15      1832.     50154.    83.589     0.95   1.115 
Qa-779   3114.20   778.99      1229.     13119.    21.865     2.03   1.465 
Qa-964   3854.74   964.05       851.     12704.    21.173     2.01   1.588 
Qa-1408  5631.99  1407.97       196.     13583.    22.638     1.78   1.956 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8775E-01                                      4.94E+03             
121.78 9.877E-01  (  1.892E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7248E-01                                      4.94E+03             
244.70 9.725E-01  (  6.430E-03 8.86E-01 7.55E+00 G  

Qa-344       9.9444E-01                                      4.94E+03             
344.28 9.944E-01  (  1.978E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9503E-01                                      4.94E+03             
778.90 9.950E-01  (  6.196E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9064E-01                                      4.94E+03             
964.08 9.906E-01  (  5.301E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9183E-01                                      4.94E+03             
1408.01 9.918E-01  (  2.382E-03 8.88E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8775E-01   7.3151E-03    1.1300E-01  1.892E-03
Qa-245       8.5338E-01    9.7248E-01   1.7238E-02    1.1235E-01  6.430E-03
Qa-344       8.7265E-01    9.9444E-01   9.4317E-03    1.1392E-01  1.978E-03
Qa-779       8.7318E-01    9.9503E-01   2.0233E-02    1.1538E-01  6.196E-03
Qa-964       8.6932E-01    9.9064E-01   1.9899E-02    1.1483E-01  5.301E-03
Qa-1408      8.7037E-01    9.9183E-01   1.7624E-02    1.1459E-01  2.382E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.206E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9321723E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 07:51:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.89      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130501001_QCAsLeft.An1

Acquisition information
Start time:                 5/1/2013 07:51:48
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:02:44
Zero offset:          -0.099 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.802E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.78     7872.   1.97   1.15  1.673E-02
45.28     4403.   2.43   0.82  1.660E-02
46.70     1247.   8.96   0.82  1.656E-02
121.75    82174.   0.38   0.90  1.472E-02   121.78  28.410  1.006E+00 QA122 
244.71    17004.   0.85   1.04  1.171E-02   244.70   7.550  9.849E-01 Qa245 
296.01     1023.   7.21   0.96  1.046E-02
344.33    48040.   0.49   1.14  9.283E-03   344.28  26.590  9.963E-01 Qa344 
367.67     1620.   4.86   1.21  9.054E-03
411.07     3433.   2.63   1.16  8.628E-03
443.92     4810.   1.67   1.24  8.305E-03
488.67      624.   9.62   1.36  7.866E-03
563.71      612.  10.52   1.38  7.128E-03
586.15      652.   9.82   1.45  6.908E-03
678.61      538.   9.66   1.29  6.000E-03
688.55      869.   7.55   1.29  5.902E-03
719.32      303.  16.89   1.15  5.602E-03
778.88    12832.   1.04   1.51  5.015E-03   778.90  12.970  1.010E+00 Qa779 
810.55      352.  14.20   1.04  4.898E-03
867.40     3827.   2.50   1.55  4.690E-03
964.05    12117.   1.05   1.66  4.336E-03   964.08  14.500  9.867E-01 Qa964 

1005.04      628.   9.74   1.86  4.237E-03
1085.88     7847.   1.21   1.72  4.043E-03
1089.79     1316.   4.33   1.73  4.033E-03
1111.98    10506.   1.10   1.79  3.980E-03
1212.84     1021.   5.37   1.53  3.737E-03
1249.69      163.  19.70   0.67  3.648E-03
1292.54       92.  18.21   1.83  3.545E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.17     1061.   3.42   1.84  3.529E-03
1408.00    13260.   0.91   1.89  3.267E-03  1408.01  20.850  9.966E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.78      6254.      7872. 4.705E+05    3.95   1.150  -      s 
181.38    45.23      3619.      4295. 2.588E+05    5.00   0.823  -       D
187.03    46.65      5644.      1217. 7.346E+04   18.38   0.825  -       D

1183.45   296.01      1577.      1023. 9.783E+04   14.41   0.963  -        
1469.93   367.67      1389.      1620. 1.789E+05    9.73   1.211  -      s 
1643.44   411.07      1394.      3433. 3.979E+05    5.27   1.158  -        
1774.72   443.91       986.      4733. 5.699E+05    3.68   1.179  -        
1953.68   488.67       994.       624. 7.933E+04   19.25   1.364  -        
2253.73   563.71      1218.       612. 8.587E+04   21.03   1.378  -        
2343.44   586.15      1113.       652. 9.438E+04   19.65   1.450  -        
2713.22   678.61       772.       538. 8.964E+04   19.32   1.288  -        
2752.94   688.55      1042.       869. 1.473E+05   15.10   1.292  -        
2876.00   719.10       824.       303. 5.402E+04   33.77   1.150  -        
3240.89   810.55       739.       352. 7.184E+04   28.39   1.042  -      s 
3468.29   867.40      1302.      3827. 8.160E+05    5.00   1.554  -        
4018.94  1005.04       650.       628. 1.483E+05   19.49   1.860  -        
4342.40  1085.81       604.      7847. 1.941E+06    2.43   1.723  -       D
4358.04  1089.72       968.      1316. 3.264E+05    8.66   1.726  -       D
4446.83  1111.98       644.     10506. 2.640E+06    2.19   1.785  -        
4850.41  1212.84       452.      1021. 2.732E+05   10.75   1.535  -        
4997.89  1249.69       235.       163. 4.471E+04   39.40   0.670  -      s 
5195.63  1299.10       148.      1094. 3.098E+05    7.61   2.070  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.94   121.75      5158.     82174.   136.956     0.76   0.902 
Qa-245    978.35   244.70      3122.     16959.    28.265     1.94   1.054 
Qa-344   1376.61   344.33      1960.     48040.    80.067     0.98   1.137 
Qa-779   3114.24   778.88      1245.     12832.    21.387     2.08   1.510 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-964   3854.95   964.05       873.     12117.    20.195     2.10   1.659 
Qa-1408  5631.49  1408.00       226.     13260.    22.101     1.81   1.888 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0059E+00                                      4.94E+03             
121.78 1.006E+00  (  2.049E-03 3.79E-01 2.84E+01 G  

Qa-245       9.8228E-01                                      4.94E+03             
244.70 9.823E-01  (  7.540E-03 9.68E-01 7.55E+00 G  

Qa-344       9.9626E-01                                      4.94E+03             
344.28 9.963E-01  (  2.139E-03 4.88E-01 2.66E+01 G  

Qa-779       1.0101E+00                                      4.94E+03             
778.90 1.010E+00  (  6.471E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8672E-01                                      4.94E+03             
964.08 9.867E-01  (  5.607E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9662E-01                                      4.94E+03             
1408.01 9.966E-01  (  2.630E-03 9.05E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8509E-01    1.0059E+00   7.6304E-03    1.1509E-01  2.049E-03
Qa-245       8.6428E-01    9.8228E-01   1.9016E-02    1.1374E-01  7.540E-03
Qa-344       8.7659E-01    9.9626E-01   9.7182E-03    1.1415E-01  2.139E-03
Qa-779       8.8875E-01    1.0101E+00   2.1011E-02    1.1721E-01  6.471E-03
Qa-964       8.6819E-01    9.8672E-01   2.0743E-02    1.1454E-01  5.607E-03
Qa-1408      8.7691E-01    9.9662E-01   1.8044E-02    1.1520E-01  2.630E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.260E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9778895E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130430001_QCAsLeft                                                        
Acquired: 4/30/2013 07:08:41
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130430001_QCAsLeft.An1

Acquisition information
Start time:                 4/30/2013 07:08:41
Live time:                600
Real time:                681
Dead time:                 11.89 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

301 of 376



ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:20:46
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8321.   1.93   1.10  1.739E-02
45.23     4383.   2.42   0.76  1.723E-02
46.60     1270.   8.96   0.77  1.719E-02
121.76    83422.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16709.   0.95   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.89      843.   9.15   1.01  1.013E-02
344.23    47404.   0.50   1.10  9.109E-03   344.28  26.590  1.002E+00 Qa344 
367.63     1652.   4.93   1.16  8.882E-03
411.05     3311.   2.81   1.17  8.464E-03
443.95     4522.   1.98   1.18  8.146E-03
488.65      549.  10.37   1.19  7.715E-03
563.95      548.   9.78   1.09  6.989E-03
586.21      549.  12.61   1.26  6.774E-03
678.71      477.  12.20   1.13  5.882E-03
688.55      914.   7.23   1.29  5.787E-03
719.33      385.  11.70   1.47  5.490E-03
778.92    12362.   1.07   1.49  4.916E-03   778.90  12.970  9.924E-01 Qa779 
810.51      383.  16.15   1.26  4.794E-03
867.43     3653.   2.01   1.59  4.575E-03
919.40      419.  12.95   1.30  4.374E-03
964.06    11973.   1.03   1.70  4.202E-03   964.08  14.500  1.006E+00 Qa964 

1005.11      602.   7.31   1.41  4.107E-03
1085.87     7836.   1.20   1.75  3.922E-03
1089.58     1317.   4.43   1.75  3.913E-03
1112.03    10542.   1.10   1.73  3.862E-03
1213.02      990.   4.49   1.62  3.630E-03
1299.11     1046.   4.07   1.89  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.01    13068.   0.92   1.93  3.182E-03  1408.01  20.850  1.008E+00 Qa1408
1457.62      333.   5.98   1.61  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.16    39.70      6990.      8321. 4.784E+05    3.86   1.102  -      s 
181.25    45.19      3437.      4383. 2.545E+05    4.84   0.764  -       D
186.70    46.56      5830.      1270. 7.389E+04   17.91   0.766  -       D

1183.13   295.89      1759.       843. 8.316E+04   18.30   1.005  -        
1469.94   367.63      1422.      1652. 1.860E+05    9.86   1.162  -      s 
1643.52   411.05      1487.      3311. 3.912E+05    5.62   1.169  -        
1775.05   443.95      1096.      4522. 5.552E+05    3.96   1.181  -        
1953.79   488.65       961.       549. 7.113E+04   20.74   1.187  -        
2254.84   563.95       928.       548. 7.834E+04   19.57   1.086  -        
2343.89   586.21      1283.       549. 8.098E+04   25.22   1.265  -      s 
2713.77   678.71       970.       477. 8.109E+04   24.40   1.131  -        
2753.12   688.55      1018.       914. 1.580E+05   14.47   1.285  -        
2876.20   719.32      1003.       366. 6.670E+04   33.11   1.342  -        
3240.92   810.51       957.       383. 7.993E+04   32.29   1.260  -        
3468.29   867.36      1177.      3715. 8.120E+05    4.91   1.362  -        
3676.47   919.40       702.       419. 9.579E+04   25.91   1.301  -        
4019.35  1005.11       405.       602. 1.466E+05   14.62   1.405  -        
4342.46  1086.00       526.      7836. 1.998E+06    2.41   1.749  -       D
4357.32  1089.72      1046.      1317. 3.365E+05    8.87   1.751  -       D
4447.12  1112.03       640.     10542. 2.730E+06    2.20   1.730  -        
4851.21  1213.02       290.       990. 2.726E+05    8.99   1.621  -        
5195.75  1299.11       163.      1046. 3.049E+05    8.14   1.894  -        
5830.13  1457.62        12.       333. 1.085E+05   11.95   1.614  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

303 of 376



ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:20:46
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.76      5732.     83422.   139.036     0.76   0.852 
Qa-245    978.74   244.76      2812.     16709.    27.848     1.90   1.014 
Qa-344   1376.38   344.23      2232.     47404.    79.006     0.99   1.104 
Qa-779   3114.57   778.92      1252.     12362.    20.603     2.14   1.490 
Qa-964   3855.12   964.06       790.     11973.    19.954     2.07   1.696 
Qa-1408  5631.55  1408.01       261.     13068.    21.780     1.84   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0075E+00                                      4.94E+03             
121.78 1.007E+00  (  2.130E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0100E+00                                      4.94E+03             
244.70 1.010E+00  (  7.468E-03 9.49E-01 7.55E+00 G  

Qa-344       1.0020E+00                                      4.94E+03             
344.28 1.002E+00  (  2.327E-03 4.96E-01 2.66E+01 G  

Qa-779       9.9244E-01                                      4.94E+03             
778.90 9.924E-01  (  6.620E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  5.504E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0084E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.905E-03 9.22E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8656E-01    1.0075E+00   7.6397E-03    1.1527E-01  2.130E-03
Qa-245       8.8879E-01    1.0100E+00   1.9170E-02    1.1689E-01  7.468E-03
Qa-344       8.8174E-01    1.0020E+00   9.9337E-03    1.1482E-01  2.327E-03
Qa-779       8.7335E-01    9.9244E-01   2.1239E-02    1.1527E-01  6.620E-03
Qa-964       8.8521E-01    1.0059E+00   2.0780E-02    1.1670E-01  5.504E-03
Qa-1408      8.8738E-01    1.0084E+00   1.8586E-02    1.1661E-01  2.905E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.303E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 6.0261307E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

305 of 376



ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:20:46
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130501001_QCAsLeft.An1

Acquisition information
Start time:                 5/1/2013 08:07:53
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0287

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.67     8410.   2.04   1.14  1.739E-02
45.21     4402.   2.39   0.78  1.723E-02
46.56     1361.   8.35   0.78  1.719E-02
121.76    82546.   0.38   0.86  1.492E-02   121.78  28.410  9.970E-01 QA122 
244.76    16584.   0.97   0.98  1.122E-02   244.70   7.550  1.003E+00 Qa245 
295.94      850.   8.69   0.94  1.013E-02
344.23    46558.   0.50   1.11  9.109E-03   344.28  26.590  9.843E-01 Qa344 
367.62     1680.   4.93   1.14  8.882E-03
411.07     3411.   2.50   1.18  8.463E-03
443.92     4724.   2.00   1.20  8.147E-03
488.65      659.  10.11   1.22  7.715E-03
564.14      499.  14.05   1.27  6.987E-03
586.33      569.  11.91   1.34  6.773E-03
678.69      535.  10.14   1.41  5.882E-03
688.67      900.   9.33   1.35  5.786E-03
778.93    12496.   1.05   1.47  4.916E-03   778.90  12.970  1.003E+00 Qa779 
867.43     3651.   2.00   1.55  4.574E-03
964.05    11813.   1.04   1.63  4.202E-03   964.08  14.500  9.926E-01 Qa964 

1005.11      641.   8.09   1.84  4.107E-03
1085.86     7860.   1.21   1.72  3.922E-03
1089.77     1329.   4.39   1.72  3.913E-03
1112.05    10394.   1.12   1.79  3.862E-03
1212.92     1137.   4.66   1.76  3.630E-03
1299.11     1083.   3.78   1.77  3.432E-03
1408.01    13033.   0.91   1.94  3.182E-03  1408.01  20.850  1.006E+00 Qa1408
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.03    39.67      7766.      8410. 4.836E+05    4.08   1.135  -      s 
181.15    45.18      3334.      4402. 2.555E+05    4.78   0.782  -       D
186.56    46.53      5772.      1361. 7.919E+04   16.69   0.783  -       D

1183.33   295.94      1647.       850. 8.390E+04   17.39   0.939  -        
1469.92   367.62      1478.      1680. 1.891E+05    9.86   1.137  -      s 
1643.60   411.07      1210.      3411. 4.030E+05    5.00   1.182  -        
1774.95   443.92      1238.      4724. 5.798E+05    4.00   1.205  -        
1953.81   488.65      1148.       659. 8.546E+04   20.23   1.221  -      s 
2255.66   564.14      1426.       499. 7.143E+04   28.11   1.272  -        
2344.38   586.33      1256.       569. 8.398E+04   23.82   1.341  -        
2713.74   678.69       828.       535. 9.088E+04   20.27   1.413  -        
2753.64   688.67      1504.       900. 1.556E+05   18.67   1.354  -        
3468.58   867.43      1095.      3706. 8.102E+05    4.72   1.490  -        
4019.33  1005.11       525.       641. 1.561E+05   16.17   1.840  -        
4342.41  1085.82       565.      7860. 2.004E+06    2.41   1.721  -       D
4358.04  1089.73      1038.      1329. 3.396E+05    8.78   1.724  -       D
4447.20  1112.05       734.     10394. 2.691E+06    2.25   1.789  -        
4850.77  1212.92       371.      1137. 3.132E+05    9.32   1.757  -        
5195.66  1299.11       130.      1083. 3.157E+05    7.57   1.766  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5818.     82546.   137.577     0.76   0.859 
Qa-245    978.75   244.76      3011.     16584.    27.639     1.94   0.983 
Qa-344   1376.38   344.23      1990.     46558.    77.598     0.99   1.110 
Qa-779   3114.61   778.93      1197.     12496.    20.827     2.10   1.472 
Qa-964   3855.09   964.05       786.     11813.    19.688     2.07   1.634 
Qa-1408  5631.45  1408.01       198.     13033.    21.722     1.82   1.941 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9703E-01                                      4.94E+03             
121.78 9.970E-01  (  2.147E-03 3.82E-01 2.84E+01 G  

Qa-245       1.0025E+00                                      4.94E+03             
244.70 1.003E+00  (  7.730E-03 9.71E-01 7.55E+00 G  

Qa-344       9.8425E-01                                      4.94E+03             
344.28 9.843E-01  (  2.197E-03 4.95E-01 2.66E+01 G  

Qa-779       1.0034E+00                                      4.94E+03             
778.90 1.003E+00  (  6.473E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9265E-01                                      4.94E+03             
964.08 9.926E-01  (  5.489E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.530E-03 9.12E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7726E-01    9.9703E-01   7.6168E-03    1.1408E-01  2.147E-03
Qa-245       8.8212E-01    1.0025E+00   1.9465E-02    1.1610E-01  7.730E-03
Qa-344       8.6602E-01    9.8425E-01   9.7450E-03    1.1279E-01  2.197E-03
Qa-779       8.8284E-01    1.0034E+00   2.1113E-02    1.1648E-01  6.473E-03
Qa-964       8.7341E-01    9.9265E-01   2.0554E-02    1.1517E-01  5.489E-03
Qa-1408      8.8500E-01    1.0058E+00   1.8342E-02    1.1628E-01  2.530E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.267E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9856715E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130501002_BG                                                              
Acquired: 5/1/2013 08:08:55
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130501002_BG.An1

Acquisition information
Start time:                 5/1/2013 08:08:55
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:07:33
Zero offset:           0.091 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.139E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
204.09        8.  41.57   0.27  1.338E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

815.29   204.09         2.         8. 6.127E+02   83.14   0.275  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    2.2693E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.5974E+00
Pb-214  <    3.3888E+00
Ra-226  <    2.7306E+01
Th-234  <    8.5554E+00
Tl-208  <    1.5430E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130520003_BG                                                              
Acquired: 5/20/2013 08:32:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:42:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130520003_BG.An1

Acquisition information
Start time:                 5/20/2013 08:32:22
Live time:                600
Real time:                601
Dead time:                  0.15 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
124.18       13.  32.35   0.57  1.550E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

495.78   124.18         2.        13. 8.514E+02   64.71   0.573  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    3.4160E+01
Pa-234  <    3.9408E+00
Pb-212  <    7.1437E-01
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130501002_BG                                                              
Acquired: 5/1/2013 08:07:29
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130501002_BG.An1

Acquisition information
Start time:                 5/1/2013 08:07:29
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:02:44
Zero offset:          -0.099 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.802E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.6277E+00
Am-241  <    1.3309E+00
Bi-212  <    1.0577E+01
Bi-214  <    1.8072E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.0305E+01
Pa-234  <    4.8848E+00
Pb-212  <    1.5025E+00
Pb-214  <    1.1845E+00
Ra-226  <    1.8588E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    5.5970E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130501002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130430002_BG                                                              
Acquired: 4/30/2013 07:21:32
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/30/2013 07:31:40
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130430002_BG.An1

Acquisition information
Start time:                 4/30/2013 07:21:32
Live time:                600
Real time:                601
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/30/2013 07:20:29
Zero offset:          -0.124 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.441E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130430002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.5768E+00
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    2.9164E+00
Pb-212  <    2.0673E+00
Pb-214  <    2.7001E+00
Ra-226  <    2.2269E+01
Th-234  <    1.5206E+01
Tl-208  <    1.3430E+00
U-235   <    7.0422E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130501002_BG.An1

Acquisition information
Start time:                 5/1/2013 08:24:33
Live time:                600
Real time:                601
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.8428E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.7010E+01
Pa-234  <    2.5257E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.7077E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    9.4968E-01
U-235   <    4.9796E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513174716

Instrument : HPGE02                           Begun : 05/01/13 07:56             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 07:56    1.0    1                     

002     2_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:08    1.0                          

003     2_20130501_003     SAMPLE     244160-003               Soil       196641    05/01/13 08:28    1.0                          

004     2_20130501_004     SAMPLE     244160-006               Soil       196641    05/01/13 09:16    1.0                          

005     2_20130501_005     BLANK      QC682421                 Soil       196944    05/01/13 10:05    1.0                          

006     2_20130501_006     LCS        QC682422                 Soil       196944    05/01/13 11:04    1.0    2                     

007     2_20130501_007     SAMPLE     244458-008               Soil       197047    05/01/13 12:04    1.0                          

008     2_20130501_008     SAMPLE     244458-007               Soil       197047    05/01/13 13:29    1.0                          

009     2_20130501_009     SAMPLE     244458-006               Soil       197047    05/01/13 14:32    1.0                          

010     2_20130501_010     SAMPLE     244456-001               Soil       197047    05/01/13 15:26    1.0                 MASS-    

011     2_20130501_011     SAMPLE     244456-004               Soil       197047    05/01/13 16:13    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513202069

Instrument : HPGE02                           Begun : 05/20/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 07:49 1.0 1          
002  2_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:02 1.0            
003  2_20130520_003  RIB     BACKGROUND CONTAMINA               05/20/13 08:32 1.0            
004  2_20130520_004  MSS     244160-001           Soil   196641 05/20/13 09:22 1.0            
005  2_20130520_005  SDUP    QC682140             Soil   196641 05/20/13 10:58 1.0            
006  2_20130520_006  SAMPLE  244801-011           Soil   197691 05/20/13 14:57 1.0            
007  2_20130520_007  SAMPLE  244801-012           Soil   197691 05/20/13 16:56 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523174711

Instrument : HPGE03                           Begun : 05/01/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 07:51    1.0    1                     

002     3_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:07    1.0                          

003     3_20130501_003     SAMPLE     244160-004               Soil       196641    05/01/13 08:30    1.0                          

004     3_20130501_004     SDUP       QC682140                 Soil       196641    05/01/13 09:23    1.0                          

005     3_20130501_005     LCS        QC682654                 Soil       196997    05/01/13 11:06    1.0    2                     

006     3_20130501_006     SAMPLE     244458-011               Soil       197047    05/01/13 11:56    1.0                          

007     3_20130501_007     SAMPLE     244458-009               Soil       197047    05/01/13 12:49    1.0                          

008     3_20130501_008     SAMPLE     244458-003               Soil       197047    05/01/13 13:37    1.0                          

009     3_20130501_009     SAMPLE     244458-005               Soil       197047    05/01/13 15:13    1.0                 MASS-    

010     3_20130501_010     SAMPLE     244456-003               Soil       197047    05/01/13 16:01    1.0                 MASS-    

011     3_20130501_011     SAMPLE     244456-006               Soil       197047    05/01/13 16:49    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533173228

Instrument : HPGE04                           Begun : 04/30/13 07:08             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130430_001     RCCV       QUALITY CONTROL CHEC                          04/30/13 07:08    1.0    1                     

002     4_20130430_002     RIB        BACKGROUND CONTAMINA                          04/30/13 07:21    1.0                          

003     4_20130430_003     LCS        QC682866                 Soil       197047    04/30/13 07:35    1.0    2                     

004     4_20130430_004     SDUP       QC683749                 Soil       197047    04/30/13 08:57    1.0                          

005     4_20130430_005     SAMPLE     244459-005               Soil       197047    04/30/13 09:58    1.0                          

006     4_20130430_006     SAMPLE     244459-006               Soil       197047    04/30/13 10:46    1.0                          

007     4_20130430_007     SAMPLE     244459-007               Soil       197047    04/30/13 11:33    1.0                 MASS-    

008     4_20130430_008     SAMPLE     244459-009               Soil       197047    04/30/13 13:29    1.0                 MASS-    

009     4_20130430_009     SAMPLE     244159-009               Soil       196641    04/30/13 14:50    1.0                          

010     4_20130430_010     SAMPLE     244159-012               Soil       196641    04/30/13 15:37    1.0                          

011     4_20130430_011     SAMPLE     244160-002               Soil       196641    04/30/13 16:24    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 24-MAY-2013 19:34

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835C: 

SDG# 

244161 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment 111 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835CCov_HPSCT012.wpd 



LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29835CCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov _H PSCT012. wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

15-Mar-2013 12-PE-E0805-13 244161-011 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-12 244161-010 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-09 244161-007 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-03 244161-001 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-07 244161-005 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-05 244161-003 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-06 244161-004 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-04 244161-002 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-08 244161-006 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-08DUP QC682141DUP DUP GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-11 244161-009 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-14 244161-012 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-10 244161-008 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov _HPSCTO 12. wpd 



Lab Reporting Batch ID: 244161 

EDD Filename: 244161 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244161 
(No Outliers) 



LDC #:_2=9::;..;:8=3-=-5C=3=5'--_ 
SDG #: 244161 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: t;{lf /i3 
Page:-Lof_,_ 

Reviewer: Cv 
2nd Reviewer: Le::----' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa Acea I I 
I. Technical holdinq times - Samplinq dates: 

II. Initial calibration A 

Ill. Calibration verification A 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ f)v() 
VII. Laboratorv control samples N Lf_/7 

VIII. Minimum detectable activitv (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates --VII ,...,_,.., '-'-~"~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: , \ 
S6, 

1 12-PE-E0805-03 11 12-PE-E0805-13 21 

2 12-PE-E0805-04 12 12-PE-E0805-14 22 

3 12-PE-E0805-05 13 12-PE-E0805-08DUP 23 

4 12-PE-E0805-06 14 24 

5 12-PE-E0805-07 15 25 

6 12-PE-E0805-08 16 26 

7 12-PE-E0805-09 17 27 

8 12-PE-E0805-10 18 28 

9 12-PE-E0805-11 19 29 

10 12-PE-E0805-12 20 30 

Cammeats 

~/, s /\r, . 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835C35W.wpd 
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Laboratory Job Number 244161
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0805-03       244161-001
12-PE-E0805-04       244161-002
12-PE-E0805-05       244161-003
12-PE-E0805-06       244161-004
12-PE-E0805-07       244161-005
12-PE-E0805-08       244161-006
12-PE-E0805-09       244161-007
12-PE-E0805-10       244161-008
12-PE-E0805-11       244161-009
12-PE-E0805-12       244161-010
12-PE-E0805-13       244161-011
12-PE-E0805-14       244161-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 378

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244161
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/31/13
Samples Received:         03/15/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 03/31/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for europium-154 in 244161-004; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0

2 of 378



Chain of Custody
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r■:;;;:) l"ETRA TECH EC, INC 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 

Project Name 
Radiological Screening Yard 

Project Location 
Hunters Point Naval Shipyard 

Sampler Name I J 
M An'-e U( ~ -e.r 

PS 3/r;; /,3 
PO Number 

N/A 

Project Number 
40440012 

Airbill Number 
N/A 

Chain-of-Custody Record PAD 01387 

G s A LABORATORY NAME 

A R L 
M 9 p ONSITE - Cnrtis & 
M 0 ·H Tompkins, LTD. 
A A 
s LABORATOR\(,ID ·,M 

'J_ p 2. <f.:'> "i'i I_?-, -,, - •:1 _., 

Project Contact Project Contact Phone E 
Jl/l/,/1,J -/nomtufh Rick Weingarz 415-615-2733 C 

SAMPU_ID DATE TIME Containers LEVEL TYPE 
T 

LOCATI~ A I I I COMMENTS 
T 

12-PE-E0805-03 3/15/2013 JoJB 1 2 S1 ~ □ □ 
12-PE-E0805-04 3/15/2013 104( 1 2 S1 ~ C □ 
12-PE-E0805-05 3/15/2013 103'1 1 2 S1 ~ □ □ 
12-PE-E0805-06 3/15/2013 ID40 1 2 S1 ~ □ □ 
12-PE-E0805-07 3/15/2013 /()3,9 1 2 S1 ~ □ □ 
12-PE-E0805-08 3/15/2013 ) O'I~ 1 2 S1 ~ □ □ nuP 
12-PE-E0805-09 3/15/2013 JtJ34 1 2 S1 ~ □ □ 
12-PE-E0805-10 3/15/2013 tb'IS 1 2 S1 ~ □ □ 
12-PE-E0805-11 3/15/2013 /Dtf3 1 2 S1 ~ □ □ 
12-PE-E0805-12 3/15/2013 103, 1 2 S1 ~ □ □ 
12-PE-E0805-13 3/15/2013 ) 03l 1 2 S1 ~ □ □ 
12-PE,E0805-14 3/15/2013 , o'-1<.f 1 2 S1 ~ □ □ 

Date 

3' 
Received by: (signature) LABORATORY INSTRUCTIONS/COjlUl'!;ENTS · 

Time 
(ZS' 

Date 
.J-1 -, I 

Time 
C 3o 

Date Received by:, (signature) SAMPLE CONDITION UPON RltCEIPT tfQI(LABORA TORY) . 

1----------+-------+::-----------1 TEMl'ERATVRI!,; SAl\lIPLECOl'IDITION, CQQJ:,ERSEALI 
Company Time Company 

Page 1 of 1 

Project Information 

Section 

RF J/1.5/e~ . 
SAMPLE ID 

lllllll!IIIIIIID 11111111~ 111111111~1 Ill HI 
11111111111rnm111111~1111111~111~11m1m1 

IIIIIIHll!IIHIH ml 111111111111 ~H 11111 Ml 
IIIHIIHl!IIIIII IIII I Hlllll 111~ 11111 IH 11111;0 

1111111111!11 HIH 11111111ml Ill 11111 IH 11111111 

llll!IIIIIIIIIIU lllllilllllllll~m!MHIIIIIIIIII 
IIDIHI 11111111111!1!11111111mn1111 MHlll lllliill 
11m1m !11111111111 HIIIII~ 111111111111~1111111~1111 

111111 mH 1111 ii HIIII~ IIIIIHIH 1~1111111111 

IIIIR 111111111 ~ Hlll!II IIIIIIII I! ~fflllllll~I 
11111111111 Hlllllli llll lllll lllill~illl II 
llllllllllm!HWlllllllllijllmlllllll!lilllll 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-03                Received:        03/15/13                      
Lab ID:          244161-001                    Prepared:        03/26/13 12:06                
Matrix:          Soil                          Analyzed:        04/26/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.6 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0239 U        0.171          0.139            0.9     
Bismuth-212                           0.330           0.330          0.246                    
Bismuth-214                           0.405           0.0913         0.0404                   
Cesium-137                            0.00538 U       0.0249         0.0199           0.07    
Cobalt-60                            -0.00148 U       0.0326         0.0266           0.03    
Europium-152                          0.0264 U        0.0439         0.0482           0.1     
Europium-154                          0.0232 U        0.0352         0.144            0.2     
Lead-212                              0.341           0.0640         0.0318                   
Lead-214                              0.424           0.0881         0.0394                   
Potassium-40                         11.3             1.11           0.270                    
Protactinium-234                     -0.0254 U        0.108          0.0873                   
Radium-226 (By Bismuth-214)           0.405           0.0913         0.0404           0.2     
Thallium-208                          0.101           0.0370         0.0200                   
Thorium-232 (By Actinium-228)         0.282           0.107          0.0772           0.9     
Thorium-234                           0.632 U         0.676          1.10                     
Uranium-235                           0.0400 U        0.0361         0.138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-04                Received:        03/15/13                      
Lab ID:          244161-002                    Prepared:        03/26/13 12:11                
Matrix:          Soil                          Analyzed:        04/26/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.73 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:41                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0982 U        0.130          0.100            0.9     
Bismuth-212                           0.300           0.504          0.278                    
Bismuth-214                           0.325           0.0799         0.0370                   
Cesium-137                            0.00881 U       0.0237         0.0185           0.07    
Cobalt-60                             0.0166 U        0.0288         0.0214           0.03    
Europium-152                          0.0445 U        0.0650         0.0545           0.1     
Europium-154                          0.0316 U        0.0760         0.140            0.2     
Lead-212                              0.337           0.0681         0.0367                   
Lead-214                              0.395           0.0897         0.0414                   
Potassium-40                         12.6             1.19           0.326                    
Protactinium-234                      0.0442 U        0.106          0.0850                   
Radium-226 (By Bismuth-214)           0.325           0.0799         0.0370           0.2     
Thallium-208                          0.125           0.0394         0.0180                   
Thorium-232 (By Actinium-228)         0.250           0.108          0.0873           0.9     
Thorium-234                           0.861 U         0.609          0.987                    
Uranium-235                           0.0384 U        0.0310         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-05                Received:        03/15/13                      
Lab ID:          244161-003                    Prepared:        03/26/13 12:18                
Matrix:          Soil                          Analyzed:        04/26/13 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.07 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:39                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0261 U        0.158          0.129             0.9     
Bismuth-212                          0.189 U         0.350          0.298                     
Bismuth-214                          0.357           0.0724         0.0306                    
Cesium-137                           0.00609 U       0.0181         0.0140            0.07    
Cobalt-60                           -0.00123 U       0.0256         0.0209            0.03    
Europium-152                         0.0320 U        0.0533         0.0406            0.1     
Europium-154                         0.00253 U       0.00934        0.145             0.2     
Lead-212                             0.436           0.0672         0.0313                    
Lead-214                             0.411           0.0772         0.0418                    
Potassium-40                        11.5             1.10           0.297                     
Protactinium-234                     0.0788          0.0861         0.0776                    
Radium-226 (By Bismuth-214)          0.357           0.0724         0.0306            0.2     
Thallium-208                         0.167           0.0368         0.0148                    
Thorium-232 (By Actinium-228)        0.481           0.130          0.0452            0.9     
Thorium-234                          0.137 U         0.348          1.23                      
Uranium-235                          0.0442 U        0.0352         0.104             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-06                Received:        03/15/13                      
Lab ID:          244161-004                    Prepared:        03/26/13 12:26                
Matrix:          Soil                          Analyzed:        04/26/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:40                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.05690 U        0.1649        0.1324            0.9     
Bismuth-212                          0.1579 U         0.3569        0.2836                    
Bismuth-214                          0.3062           0.07516       0.03517                   
Cesium-137                           0.001032 U       0.02550       0.02090           0.07    
Cobalt-60                            0.004941 U       0.02335       0.01839           0.03    
Europium-152                         0.05351          0.06671       0.03809           0.1     
Europium-154                         0.01154 U b      0.08591       0.2453            0.2     
Lead-212                             0.4260           0.06985       0.03283                   
Lead-214                             0.4398           0.08741       0.04313                   
Potassium-40                        10.77             1.024         0.2138                    
Protactinium-234                    -0.07329 U        0.1118        0.08838                   
Radium-226 (By Bismuth-214)          0.3062           0.07516       0.03517           0.2     
Thallium-208                         0.1111           0.03512       0.01680                   
Thorium-232 (By Actinium-228)        0.3816           0.08586       0.06159           0.9     
Thorium-234                          0.5563 U         0.5122        1.089                     
Uranium-235                          0.06518 U        0.04302       0.1081            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-07                Received:        03/15/13                      
Lab ID:          244161-005                    Prepared:        03/26/13 12:31                
Matrix:          Soil                          Analyzed:        04/26/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.26 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0264 U         0.129          0.104             0.9    
Bismuth-212                          0.400            0.330          0.230                    
Bismuth-214                          0.355            0.0839         0.0379                   
Cesium-137                           0.00805 U        0.0223         0.0174            0.07   
Cobalt-60                            0.000226 U       0.0212         0.0174            0.03   
Europium-152                         0.0289 U         0.0435         0.0470            0.1    
Europium-154                         0.0110 U         0.0886         0.0678            0.2    
Lead-212                             0.319            0.0618         0.0332                   
Lead-214                             0.331            0.0712         0.0383                   
Potassium-40                        14.0              1.16           0.276                    
Protactinium-234                     0.0133 U         0.0529         0.0971                   
Radium-226 (By Bismuth-214)          0.355            0.0839         0.0379            0.2    
Thallium-208                         0.150            0.0379         0.0156                   
Thorium-232 (By Actinium-228)        0.437            0.113          0.0721            0.9    
Thorium-234                          0.326 U          0.300          0.924                    
Uranium-235                          0.0297 U         0.0282         0.130             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-08                Received:        03/15/13                      
Lab ID:          244161-006                    Prepared:        03/26/13 12:38                
Matrix:          Soil                          Analyzed:        04/29/13 07:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.77 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0335 U         0.170          0.138             0.9    
Bismuth-212                          0.428            0.367          0.232                    
Bismuth-214                          0.444            0.0752         0.0236                   
Cesium-137                          -0.000840 U       0.0142         0.0116            0.07   
Cobalt-60                            0 U              0.00444        0.0275            0.03   
Europium-152                         0.0459           0.0703         0.0441            0.1    
Europium-154                         0.0542 U         0.108          0.124             0.2    
Lead-212                             0.332            0.0601         0.0314                   
Lead-214                             0.463            0.0788         0.0320                   
Potassium-40                        11.3              1.04           0.226                    
Protactinium-234                     0.0462 U         0.0791         0.0678                   
Radium-226 (By Bismuth-214)          0.444            0.0752         0.0236            0.2    
Thallium-208                         0.115            0.0349         0.0169                   
Thorium-232 (By Actinium-228)        0.489            0.127          0.0525            0.9    
Thorium-234                          0.356 U          0.710          1.17                     
Uranium-235                          0.0272 U         0.104          0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-09                Received:        03/15/13                      
Lab ID:          244161-007                    Prepared:        03/26/13 12:43                
Matrix:          Soil                          Analyzed:        04/29/13 11:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.06 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0628 U        0.126          0.0988           0.9     
Bismuth-212                           0.244           0.310          0.225                    
Bismuth-214                           0.255           0.0820         0.0410                   
Cesium-137                            0.00653 U       0.0218         0.0172           0.07    
Cobalt-60                             0.00169 U       0.0191         0.0189           0.03    
Europium-152                          0.00376 U       0.0643         0.0433           0.1     
Europium-154                          0.0259 U        0.0784         0.137            0.2     
Lead-212                              0.212           0.0623         0.0357                   
Lead-214                              0.290           0.0887         0.0435                   
Potassium-40                         13.3             1.14           0.266                    
Protactinium-234                      0.0706 U        0.0754         0.0821                   
Radium-226 (By Bismuth-214)           0.255           0.0820         0.0410           0.2     
Thallium-208                          0.0532          0.0290         0.0176                   
Thorium-232 (By Actinium-228)         0.370           0.102          0.0242           0.9     
Thorium-234                           0.567 U         0.546          0.854                    
Uranium-235                           0.0190 U        0.0340         0.128            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-10                Received:        03/15/13                      
Lab ID:          244161-008                    Prepared:        03/26/13 12:47                
Matrix:          Soil                          Analyzed:        04/29/13 10:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.05 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:45                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0396 U          0.126         0.101             0.9    
Bismuth-212                          0.295             0.476         0.234                    
Bismuth-214                          0.373             0.0830        0.0388                   
Cesium-137                           0.0107 U          0.0240        0.0187            0.07   
Cobalt-60                           -0.0000684 U       0.0199        0.0164            0.03   
Europium-152                         0.0287 U          0.0691        0.0518            0.1    
Europium-154                         0.0125 U          0.0261        0.148             0.2    
Lead-212                             0.342             0.0646        0.0351                   
Lead-214                             0.453             0.0772        0.0361                   
Potassium-40                        11.5               1.03          0.233                    
Protactinium-234                     0.00225 U         0.00714       0.0754                   
Radium-226 (By Bismuth-214)          0.373             0.0830        0.0388            0.2    
Thallium-208                         0.150             0.0337        0.0126                   
Thorium-232 (By Actinium-228)        0.472             0.0970        0.0304            0.9    
Thorium-234                          0.583 U           0.437         1.09                     
Uranium-235                          0.0657 U          0.0381        0.122             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-11                Received:        03/15/13                      
Lab ID:          244161-009                    Prepared:        03/26/13 12:51                
Matrix:          Soil                          Analyzed:        04/29/13 10:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.1 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0485 U        0.127          0.101            0.9     
Bismuth-212                           0.366           0.404          0.279                    
Bismuth-214                           0.354           0.0969         0.0470                   
Cesium-137                            0.00594 U       0.0222         0.0176           0.07    
Cobalt-60                            -0.00413 U       0.0274         0.0220           0.03    
Europium-152                          0.0346 U        0.0662         0.0546           0.1     
Europium-154                          0.0203 U        0.0442         0.149            0.2     
Lead-212                              0.335           0.0641         0.0347                   
Lead-214                              0.414           0.0824         0.0385                   
Potassium-40                         14.1             1.15           0.261                    
Protactinium-234                      0.0224 U        0.0581         0.0792                   
Radium-226 (By Bismuth-214)           0.354           0.0969         0.0470           0.2     
Thallium-208                          0.135           0.0342         0.0144                   
Thorium-232 (By Actinium-228)         0.474           0.100          0.0480           0.9     
Thorium-234                           0.293 U         0.608          1.01                     
Uranium-235                           0.0101 U        0.0308         0.117            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-12                Received:        03/15/13                      
Lab ID:          244161-010                    Prepared:        03/26/13 12:56                
Matrix:          Soil                          Analyzed:        04/29/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.29 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:32                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0602 U          0.179         0.145             0.9    
Bismuth-212                          0.450             0.430         0.277                    
Bismuth-214                          0.369             0.0814        0.0364                   
Cesium-137                           0 U               0.0229        0.0224            0.07   
Cobalt-60                            0.0000842 U       0.0232        0.0191            0.03   
Europium-152                         0.0233 U          0.0392        0.0485            0.1    
Europium-154                         0.0771 U          0.127         0.0902            0.2    
Lead-212                             0.300             0.0581        0.0304                   
Lead-214                             0.397             0.0873        0.0405                   
Potassium-40                        10.2               0.981         0.223                    
Protactinium-234                    -0.0646 U          0.113         0.0897                   
Radium-226 (By Bismuth-214)          0.369             0.0814        0.0364            0.2    
Thallium-208                         0.139             0.0380        0.0173                   
Thorium-232 (By Actinium-228)        0.374             0.0965        0.0613            0.9    
Thorium-234                          0.845 U           0.561         1.09                     
Uranium-235                          0.0993 U          0.169         0.134             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-13                Received:        03/15/13                      
Lab ID:          244161-011                    Prepared:        03/26/13 13:00                
Matrix:          Soil                          Analyzed:        04/29/13 09:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.87 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:31                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0137 U        0.162          0.133             0.9     
Bismuth-212                          0.409           0.588          0.292                     
Bismuth-214                          0.359           0.0889         0.0419                    
Cesium-137                          -0.00238 U       0.0255         0.0207            0.07    
Cobalt-60                            0 U             0.00463        0.00540           0.03    
Europium-152                         0.0302 U        0.0372         0.0540            0.1     
Europium-154                        -0.0677 U        0.194          0.152             0.2     
Lead-212                             0.378           0.0652         0.0319                    
Lead-214                             0.431           0.0814         0.0379                    
Potassium-40                         9.27            1.02           0.315                     
Protactinium-234                     0.0225 U        0.0550         0.0787                    
Radium-226 (By Bismuth-214)          0.359           0.0889         0.0419            0.2     
Thallium-208                         0.141           0.0381         0.0153                    
Thorium-232 (By Actinium-228)        0.358           0.134          0.0756            0.9     
Thorium-234                          0.213 U         0.310          1.06                      
Uranium-235                          0.0603 U        0.0403         0.117             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-14                Received:        03/15/13                      
Lab ID:          244161-012                    Prepared:        03/26/13 13:06                
Matrix:          Soil                          Analyzed:        04/29/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.52 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0540 U        0.146          0.117            0.9     
Bismuth-212                           0.499           0.357          0.224                    
Bismuth-214                           0.391           0.0852         0.0372                   
Cesium-137                            0.00515 U       0.0242         0.0193           0.07    
Cobalt-60                             0.00787 U       0.0285         0.0224           0.03    
Europium-152                          0.0404 U        0.0696         0.0473           0.1     
Europium-154                          0.0242 U        0.0389         0.149            0.2     
Lead-212                              0.356           0.0659         0.0353                   
Lead-214                              0.423           0.0799         0.0417                   
Potassium-40                         11.2             1.06           0.261                    
Protactinium-234                     -0.00517 U       0.0922         0.0757                   
Radium-226 (By Bismuth-214)           0.391           0.0852         0.0372           0.2     
Thallium-208                          0.124           0.0322         0.0124                   
Thorium-232 (By Actinium-228)         0.441           0.111          0.0563           0.9     
Thorium-234                           0.0557 U        0.326          1.01                     
Uranium-235                           0.0411 U        0.0576         0.143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/25/13 12:54                
Lab ID:          QC680977                      Analyzed:        04/24/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.04 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0441 U         0.0982         0.0764            0.9    
Bismuth-212                         -0.00160 U        0.147          0.121                    
Bismuth-214                          0.00343 U        0.0427         0.0347                   
Cesium-137                          -0.00155 U        0.0187         0.0152            0.07   
Cobalt-60                            0 U              0.00439        0.0253            0.03   
Europium-152                        -0.00130 U        0.0449         0.0368            0.1    
Europium-154                         0 U              0.0371         0.0562            0.2    
Lead-210                            -0.428 U          3.00           2.42                     
Lead-212                            -0.0103 U         0.413          0.0319                   
Lead-214                            -0.000456 U       0.0304         0.0258                   
Potassium-40                        -0.591 U          2.53           0.332                    
Protactinium-234                     0 U              0.0337         0.102                    
Radium-226 (By Bismuth-214)          0.00343 U        0.0427         0.0347            0.2    
Thallium-208                         0.00449 U        0.0177         0.0139                   
Thorium-232 (By Actinium-228)        0.0187 U         0.0617         0.0476            0.9    
Thorium-234                          0.0489 U         0.221          0.177                    
Uranium-235                          0.0104 U         0.0211         0.0163            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/25/13 12:53                
Type:            LCS                           Analyzed:        04/24/13 10:24                
Lab ID:          QC680978                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   303.97 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.3                 0.395     86.9   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-08                Sampled:         03/15/13 10:42                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244161-006                    Prepared:        03/26/13 12:38                
Lab ID:          QC682141                      Analyzed:        04/29/13 09:03                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   346.77 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                    -0.0335 U       0.170       -0.0163 U       0.164       0.135           0.9    NC   40  NC    1   

Bismuth-212                       0.428          0.367        0.697          0.470       0.264                  47.8 40  0.321 1   

Bismuth-214                       0.444          0.0778       0.314          0.0847      0.0396                 34.1 40  0.796 1   

Cesium-137                       -0.000840 U     0.0142      -0.000146 U     0.0249      0.0205          0.07   NC   40  NC    1   

Cobalt-60                         0 U            0.00444      0.000328 U     0.0262      0.0216          0.03   NC   40  NC    1   

Europium-152                      0.0459         0.0703       0.0487 U       0.0642      0.0562          0.1    NC   40  NC    1   

Europium-154                      0.0542 U       0.108        0.0203 U       0.0480      0.146           0.2    NC   40  NC    1   

Lead-212                          0.332          0.0648       0.352          0.0710      0.0347                 5.83 40  0.147 1   

Lead-214                          0.463          0.0817       0.420          0.0888      0.0378                 9.75 40  0.253 1   

Potassium-40                     11.3            1.18        12.8            1.29        0.250                  12.6 40  0.612 1   

Protactinium-234                  0.0462 U       0.0799      -0.0312 U       0.0988      0.0795                 NC   40  NC    1   

Radium-226 (By Bismuth-214)       0.444          0.0778       0.314          0.0847      0.0396          0.2    34.1 40  0.796 1   

Thallium-208                      0.115          0.0356       0.0864         0.0317      0.0188                 28.1 40  0.420 1   

Thorium-232 (By Actinium-228)     0.489          0.132        0.405          0.107       0.0555          0.9    18.7 40  0.350 1   

Thorium-234                       0.356 U        0.711        0.572 U        0.611       0.995                  NC   40  NC    1   

Uranium-235                       0.0272 U       0.104        0.0630 U       0.132       0.134           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Sampled:         03/15/13 10:35                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244162-004                    Prepared:        03/26/13 13:41                
Lab ID:          QC682142                      Analyzed:        04/29/13 12:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327.19 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.04634 U      0.1544       0.02493 U     0.1405      0.1141           0.9   NC    40  NC      1   

Bismuth-212                      0.4299         0.5100       0.1952 U      0.2930      0.2155                 NC    40  NC      1   

Bismuth-214                      0.3573         0.08886      0.3416        0.07939     0.03758                4.495 40  0.09337 1   

Cesium-137                       0.004947 U     0.02075     -0.007798 U    0.02643     0.02097          0.07  NC    40  NC      1   

Cobalt-60                        0.0005430 U    0.005325     0.002674 U    0.008699    0.01708          0.03  NC    40  NC      1   

Europium-152                     0.02039 U      0.03945     -0.005081 U    0.01449     0.05119          0.1   NC    40  NC      1   

Europium-154                     0.03049 U      0.1465      -0.005721 U    0.04873     0.1472           0.2   NC    40  NC      1   

Lead-212                         0.3631         0.08140      0.3853        0.07877     0.03851                5.931 40  0.1385  1   

Lead-214                         0.4664         0.08874      0.4943        0.08472     0.04320                5.802 40  0.1607  1   

Potassium-40                     9.498          1.114        9.613         1.079       0.2374                 1.206 40  0.05253 1   

Protactinium-234                 0.01140 U      0.02000      0.02497 U     0.03116     0.08845                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3573         0.08886      0.3416        0.07939     0.03758          0.2   4.495 40  0.09337 1   

Thallium-208                     0.1340         0.03825      0.1659        0.03917     0.01317                21.30 40  0.4126  1   

Thorium-232 (By Actinium-228)    0.4195         0.1156       0.3993        0.1153      0.04639          0.9   4.937 40  0.08753 1   

Thorium-234                      0.9786 U       1.449        0.6405 U      0.6368      1.021                  NC    40  NC      1   

Uranium-235                      0.04312 U      0.03954      0.04392 U     0.04202     0.1275           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 13:32:14

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1161 +0.250199*Channel -3.10708e-008*Channel**2

FWHM (ch) =   2.9496 +0.000993*Channel -1.30573e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.76  0.02%      0.85     0.86   -0.82%
978.83      244.70   244.76 -0.02%      0.97     0.98   -0.98%

1376.52      344.28   344.23  0.01%      1.10     1.07    2.14%
3114.95      778.90   778.94 -0.00%      1.48     1.48    0.02%
3855.45      964.08   964.05  0.00%      1.63     1.65   -0.71%
5632.00     1408.01  1408.02 -0.00%      2.03     2.03    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130426008_QCAsLeft                                                        
Acquired: 4/26/2013 13:20:27
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.45      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

36 of 378



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130426009_BG                                                              
Acquired: 4/26/2013 13:33:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

37 of 378



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533167490

Instrument : HPGE04                           Begun : 04/26/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:30 1.0 1          
002  4_20130426_002  RCCV    QUALITY CONTROL CHEC               04/26/13 07:43 1.0 1          
003  4_20130426_003  RCCV    QUALITY CONTROL CHEC               04/26/13 09:13 1.0 1          
004  4_20130426_004  RCCV    QUALITY CONTROL CHEC               04/26/13 09:26 1.0 1          
005  4_20130426_005  RCCV    QUALITY CONTROL CHEC               04/26/13 10:24 1.0 1          
006  4_20130426_006  RCCV    QUALITY CONTROL CHEC               04/26/13 11:06 1.0 1          
007  4_20130426_007  RIB     BACKGROUND CONTAMINA               04/26/13 12:32 1.0            
008  4_20130426_008  RCCV    QUALITY CONTROL CHEC               04/26/13 13:20 1.0 1          
009  4_20130426_009  RIB     BACKGROUND CONTAMINA               04/26/13 13:33 1.0            
010  4_20130426_010  SAMPLE  244161-001           Soil   196596 04/26/13 13:47 1.0            
011  4_20130426_011  SAMPLE  244161-003           Soil   196596 04/26/13 14:34 1.0            
012  4_20130426_012  SAMPLE  244161-004           Soil   196596 04/26/13 16:11 1.0            
013  4_20130426_013  SAMPLE  244162-003           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 18:59

Batch Number : 196596                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 21-MAR-2013 16:19              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243952-001                      294.83  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:55  GS 186                     

2      243952-002                      330.79  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:02  GS 186                     

3      243952-003                      332.16  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:09  GS 186                     

4      243952-004                      287.89  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:15  GS 186                     

5      243952-005                      358.92  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:21  GS 186                     

6      243952-006                      313.46  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:31  GS 186                     

7      243952-007                      332.74  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:38  GS 186                     

8      243952-008                      308.25  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:43  GS 186                     

9      243952-009                      315.45  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:49  GS 186                     

10     243952-010                      336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:51  GS 186                     

11     243952-011                      282.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:01  GS 186                     

12     243952-012                      348.32  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:07  GS 186                     

13     243953-001                      358.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:15  GS 186                     

14     243953-002                      260.81  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:22  GS 186                     

15     243953-003                      316.71  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:27  GS 186                     

16     243953-004                      315.65  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:35  GS 186                     

17     243953-005                      271.28  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:41  GS 186                     

18     243953-006                      333.42  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:47  GS 186                     

19     243815-001                      304.58  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:51  GS 186                     

20     243815-002                      372.85  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:58  GS 186                     

21     243816-001                      317.6   21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:02  GS 186                     

22     243816-002                      296.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:10  GS 186                     

23     243816-003                      298.07  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:15  GS 186                     

24     243816-004                      326.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:19  GS 186                     

25     243816-005                      344.64  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:24  GS 186                     

26     243816-006                      349.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:30  GS 186                     

27     243816-007                      335.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:36  GS 186                     

28     243816-008                      336.75  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:41  GS 186                     

29     243816-009                      331.76  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:49  GS 186                     

30     243816-010                      336.12  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:54  GS 186                     

31     243816-011                      331.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:01  GS 186                     

32     243816-012                      320.67  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:12  GS 186                     

33     243817-001                      350.97  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:18  GS 186                     

34     243817-002                      355.5   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:24  GS 186                     

35     243817-003                      316.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:31  GS 186                     

36     243817-004                      301.46  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:36  GS 186                     

37     243817-005                      332.51  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:41  GS 186                     

38     243817-006                      345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

39     243812-001                      351.56  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 11:54  GS 186                     

40     243812-002                      363.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:00  GS 186                     

41     243813-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  GS 186                     

41     244161-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  RA226     alias:243813-001 

42     243813-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  GS 186                     

42     244161-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  RA226     alias:243813-002 

43     243813-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  GS 186                     

43     244161-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  RA226     alias:243813-003 

44     243813-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  GS 186                     

44     244161-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  RA226     alias:243813-004 

45     243813-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

45     244161-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  RA226     alias:243813-005 

46     243813-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

46     244161-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:243813-006 

47     243813-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  GS 186                     

47     244161-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  RA226     alias:243813-007 

48     243813-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  GS 186                     

48     244161-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  RA226     alias:243813-008 

49     243813-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  GS 186                     

49     244161-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  RA226     alias:243813-009 

50     243813-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  GS 186                     

50     244161-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  RA226     alias:243813-010 

51     243813-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  GS 186                     

51     244161-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  RA226     alias:243813-011 

52     243813-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  GS 186                     

52     244161-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  RA226     alias:243813-012 

53     243814-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  GS 186                     

53     244162-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  RA226     alias:243814-001 

54     243814-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  GS 186                     

54     244162-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  RA226     alias:243814-002 

55     243814-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  GS 186                     

55     244162-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  RA226     alias:243814-003 

56     243814-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  GS 186                     

56     244162-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  RA226     alias:243814-004 

57     243814-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  GS 186                     

57     244162-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  RA226     alias:243814-005 

58     243814-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  GS 186                     

58     244162-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  RA226     alias:243814-006 

59     243974-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  GS 186                     

59     244522-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  RA226     alias:243974-001 

QC1    QC680977    BLANK               308.04  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:54  GS 186                     

QC2    QC680978    LCS                 303.97  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:53  GS 186                     

10     QC680979    SDUP of 243952-010  336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:56  GS 186                     

38     QC680980    SDUP of 243817-006  345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

46     QC680981    SDUP of 243813-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

56     QC680982    SDUP of 243814-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  GS 186                     

46     QC682141    SDUP of 244161-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:QC680981   

56     QC682142    SDUP of 244162-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  RA226     alias:QC680982   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-03                Received:        03/15/13                      
Lab ID:          244161-001                    Prepared:        03/26/13 12:06                
Matrix:          Soil                          Analyzed:        04/26/13 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.6 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0239 U        0.171          0.139            0.9     
Bismuth-212                           0.330           0.330          0.246                    
Bismuth-214                           0.405           0.0913         0.0404                   
Cesium-137                            0.00538 U       0.0249         0.0199           0.07    
Cobalt-60                            -0.00148 U       0.0326         0.0266           0.03    
Europium-152                          0.0264 U        0.0439         0.0482           0.1     
Europium-154                          0.0232 U        0.0352         0.144            0.2     
Lead-212                              0.341           0.0640         0.0318                   
Lead-214                              0.424           0.0881         0.0394                   
Potassium-40                         11.3             1.11           0.270                    
Protactinium-234                     -0.0254 U        0.108          0.0873                   
Radium-226 (By Bismuth-214)           0.405           0.0913         0.0404           0.2     
Thallium-208                          0.101           0.0370         0.0200                   
Thorium-232 (By Actinium-228)         0.282           0.107          0.0772           0.9     
Thorium-234                           0.632 U         0.676          1.10                     
Uranium-235                           0.0400 U        0.0361         0.138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-001                   Client ID : 12-PE-E0805-03        

Seqnum : 1533167490010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130426_010                                Batch         : 196596                       Time      : 26-APR-2013 13:47     

Cal    : 26-APR-2013 13:32:14,05-MAR-2013 18:53:13     Caldate       : 26-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307.6 g                      Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02390           0.1392      0.9      .17077           .17078           -0.044       u        

Bismuth-212                         0.3302            0.2463               .33016           .33059           -0.0016      u        

Bismuth-214                         0.4050            0.04042              .091302          .093099          0.0034       u        

Cesium-137                          0.005376          0.01988     0.07     .0249            .024902          -0.0016      u        

Cobalt-60                           -0.001477         0.02664     0.03     .032564          .032564          0            u        

Europium-152                        0.02638           0.04824     0.1      .043925          .043943          -0.0013      u        

Europium-154                        0.02323           0.1437      0.2      .035154          .035175          0            u        

Lead-212                            0.3415            0.03179              .063963          .068568          -0.010       u        

Lead-214                            0.4238            0.03942              .088135          .090335          -0.00046     u        

Potassium-40                        11.29             0.2702               1.1114           1.2473           -0.59        u        

Protactinium-234                    -0.02536          0.08727              .10765           .10783           0            u        

Radium-226 (By Bismuth-214)         0.4050            0.04042     0.2      .091302          .093099          0.0034       u        

Thallium-208                        0.1014            0.02001              .036963          .037528          0.0045       u        

Thorium-232 (By Actinium-228)       0.2823            0.07722     0.9      .10687           .10881           0.019        u        

Thorium-234                         0.6316            1.102                .67604           .67867           0.049        u        

Uranium-235                         0.03999           0.1383      0.18     .036067          .036148          0.010        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-03          
Sample Description: 244161-001, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130426_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:38           Live Time: 2700   sec

Acquisition Time: 4/26/2013 13:47:31        Real Time: 2705   sec
Analysis Time: 4/26/2013 14:32           Dead Time: 0.20   %

Analysis Quantity: 3.076E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      2.823E-01      1.069E-01      1.088E-01      7.722E-02
Am-241    #AB    2.390E-02      1.708E-01      1.708E-01      1.392E-01
Bi-212    #      3.302E-01      3.302E-01      3.306E-01      2.463E-01
Bi-214           4.050E-01      9.130E-02      9.310E-02      4.042E-02
Co-60     #AB   -1.477E-03      3.256E-02      3.256E-02      2.664E-02
Cs-137    #AB    5.376E-03      2.490E-02      2.490E-02      1.988E-02
Eu-152    #AB    2.638E-02      4.393E-02      4.394E-02      4.824E-02
Eu-154    #AB    2.323E-02      3.515E-02      3.518E-02      1.437E-01
K-40             1.129E+01      1.111E+00      1.247E+00      2.702E-01
Pa-234    #AB   -2.536E-02      1.076E-01      1.078E-01      8.727E-02
Pb-212           3.415E-01      6.396E-02      6.857E-02      3.179E-02
Pb-214           4.238E-01      8.813E-02      9.033E-02      3.942E-02
Ra-226    #      7.322E-01      5.110E-01      5.127E-01      3.412E-01
Th-234    #AB    6.316E-01      6.760E-01      6.787E-01      1.102E+00
Tl-208           1.014E-01      3.696E-02      3.753E-02      2.001E-02
U-235     #AB    3.999E-02      3.607E-02      3.615E-02      1.383E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.465E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 14:32:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_010.An1               

Sample description                                             
244161-001, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426_010.An1

Acquisition information
Start time:                 4/26/2013 13:47:31
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0760E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0760E+02) = 

8.7864E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

54 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 14:32:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.58        4. 357.23   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.12       16.  89.71   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.65       39.  36.36   0.81  2.741E-02
77.09       81.  18.92   0.81  2.926E-02
92.73       25.  58.24   0.83  3.937E-02    92.59   4.343  4.808E-01 Th234 

93.35   4.100  5.043E-01 Ac228 
93.35   5.760  3.590E-01 U235  
93.35   5.760  3.590E-01 U235  
93.35   4.100  5.043E-01 Ac228 

92.73       25.  58.24   0.83  3.937E-02    92.59   4.343  4.808E-01 Th234 
93.35   4.100  5.043E-01 Ac228 
93.35   5.760  3.590E-01 U235  

92.77       26.  58.39   0.83  3.899E-02    92.59   4.343  5.065E-01 Th234 
93.35   4.100  5.313E-01 Ac228 
93.35   5.760  3.782E-01 U235  

122.24       12. 111.82   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.949E-02 Eu154 

122.26       15.  75.67   0.86  4.861E-02   121.78  28.410  3.631E-02 Eu152 
123.07  40.400  2.551E-02 Eu154 

163.95       16.  85.84   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.011E-01 U235  

185.98       39.  34.89   0.30  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.322E-01 Ra226 

186.03       29.  45.10   0.92  4.855E-02   185.72  57.000  3.357E-02 U235  
186.21   3.555  5.388E-01 Ra226 
185.72  57.000  3.357E-02 U235  

205.32        3. 471.59   0.94  4.677E-02   205.32   5.020    PBC<MDA U235  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  3.694E-02 U235  

238.64      202.   9.16   0.96  4.348E-02   238.63  43.600  3.396E-01 Pb212 
241.60       44.  32.16   0.64  4.315E-02   242.00   7.268  4.587E-01 Pb214 
277.91        6. 160.78   1.01  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.11      100.  13.04   1.12  3.830E-02   295.22  18.414  4.449E-01 Pb214 
299.91       14.  68.78   1.03  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.18       38.  28.09   1.07  3.500E-02   338.32  11.400  3.105E-01 Ac228 

338.32  11.400  3.105E-01 Ac228 
343.73        7. 123.37   1.07  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.82      156.  10.09   0.93  3.408E-02   351.93  35.600  4.057E-01 Pb214 
583.27       65.  17.13   1.09  2.394E-02   583.19  85.000  1.042E-01 Tl208 
609.15      143.  10.69   0.91  2.322E-02   609.31  45.490  4.169E-01 Bi214 
661.75        3. 231.60   1.37  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.40       14.  42.18   1.43  2.051E-02   727.33   6.650  3.404E-01 Bi212 
861.85        7. 109.18   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.69        2. 290.52   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
910.87       42.  22.14   1.60  1.750E-02   911.20  26.200  2.961E-01 Ac228 

911.20  26.200  2.961E-01 Ac228 
968.85       20.  44.12   1.65  1.675E-02   968.96  15.900  2.391E-01 Ac228 

968.96  15.900  2.391E-01 Ac228 
1120.59       25.  30.95   1.78  1.507E-02  1120.29  14.910  3.687E-01 Bi214 
1274.75        3. 256.20   1.92  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.75      465.   4.76   1.64  1.229E-02  1460.82  10.550  1.129E+01 K40   
1622.53        1. 256.78   2.21  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.28       11.  35.37   2.32  1.048E-02  1764.49  15.310  2.243E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.68    74.61        83.        31. 1.131E+03   90.55   0.384  -      s 
308.42    77.05        86.        76. 2.584E+03   43.12   0.859  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_010.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.60    59.58        89.         4.     0.001   714.45   0.797s
Th-234    252.74    63.12        94.        16.     0.006   179.41   0.801s
Th-234    371.28    92.77       105.        26.     0.010   116.78   0.829s
Ac-228    373.59    93.35        94.        25.     0.009   116.48   0.830D
U-235     373.59    93.35        94.        25.     0.009   116.48   0.830D
Eu-152    489.06   122.24        79.        12.     0.004   223.65   0.858s
Eu-154    489.15   122.26        59.        15.     0.006   151.34   0.859s
Pa-234    525.59   131.38       108.        -7.    -0.003   424.50   0.867s
U-235     655.81   163.95        83.        16.     0.006   171.68   0.899s
U-235     744.05   186.03        69.        29.     0.011    90.19   0.921s
Ra-226    743.88   185.98        60.        39.     0.014    69.78   0.305s
U-235     821.16   205.32        78.         3.     0.001   943.18   0.940s
Pb-212    954.37   238.64        63.       198.     0.073    18.33   0.958 
Pb-214    966.20   241.60        66.        44.     0.016    64.33   0.636s
Tl-208   1111.36   277.91        58.         6.     0.002   321.56   1.009s
Pb-214   1180.15   295.11        29.        96.     0.036    26.08   1.118 
Pb-212   1199.34   299.91        47.        14.     0.005   137.57   1.031 
Ac-228   1352.33   338.18        38.        38.     0.014    56.19   1.068s
Eu-152   1374.53   343.73        34.         7.     0.003   246.73   1.073s
Pb-214   1406.88   351.82        40.       151.     0.056    20.19   0.929 
Tl-208   2332.38   583.27        29.        65.     0.024    34.26   1.087 
Bi-214   2435.85   609.15        32.       135.     0.050    21.38   0.910s
Cs-137   2646.24   661.75        24.         3.     0.001   463.20   1.372s
Eu-154   2891.72   723.13        31.        -5.    -0.002   345.02   1.428s
Bi-212   2908.82   727.40        20.        14.     0.005    84.36   1.432s
Eu-152   3117.23   779.51        22.        -4.    -0.002   327.63   1.479s
Tl-208   3446.60   861.85        22.         7.     0.002   218.37   1.553s
Eu-154   3493.95   873.69        17.         2.     0.001   581.04   1.564s
Pa-234   3521.07   880.47        21.        -1.     0.000  1931.55   1.571s
Ac-228   3642.70   910.87        22.        42.     0.015    44.28   1.598 
Pa-234   3782.00   945.69        33.        -6.    -0.002   282.37   1.630s
Ac-228   3874.66   968.85        27.        20.     0.007    88.24   1.650s
Eu-152   4449.84  1112.61        28.        -4.    -0.001   422.72   1.776s
Bi-214   4481.75  1120.59        18.        25.     0.009    61.90   1.783s
Co-60    4693.37  1173.48        23.        -2.    -0.001   632.32   1.830s
Eu-154   5098.65  1274.75        21.         3.     0.001   512.41   1.917s
Eu-152   5628.84  1407.23        12.        -1.     0.000  1184.45   2.031s
K-40     5843.05  1460.75        21.       450.     0.167     9.53   1.644 
Bi-212   6490.66  1622.53         7.         1.     0.001   513.56   2.208s
Bi-214   7058.16  1764.28        10.        11.     0.004    70.74   2.325s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_010.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8225E-01                                      5.12E+12             
911.20 2.961E-01 ?(  7.722E-02 2.21E+01 2.62E+01 G  
968.96 2.391E-01  (  1.492E-01 4.41E+01 1.59E+01 G  
338.32 3.105E-01  (  1.174E-01 2.81E+01 1.14E+01 G  

Energy duplication    
93.35 5.043E-01     4.545E-01 5.82E+01 4.10E+00 XA 

Am-241   I   2.3902E-02                                      1.58E+05             
59.54 2.390E-02 &(  1.392E-01 3.57E+02 3.59E+01 G  

Bi-212   N   3.3020E-01                                      5.12E+12             
727.33 3.404E-01  (P 2.463E-01 4.22E+01 6.65E+00 G  
785.37-5.653E-02 % P 1.281E+00 2.36E+03 1.11E+00 G  

1620.74 2.854E-01 ?(  1.145E+00 2.57E+02 1.51E+00 G  

Bi-214   N   4.0498E-01                                      5.84E+05             
609.31 4.169E-01  (P 4.042E-02 1.07E+01 4.55E+01 G  

1120.29 3.687E-01 ?(  1.444E-01 3.09E+01 1.49E+01 G  
1764.49 2.243E-01 - P 1.521E-01 3.54E+01 1.53E+01 G  

Co-60    T  -1.4771E-03                                      1.93E+03             
1332.49-1.477E-03 %(  2.664E-02 1.10E+03 1.00E+02 G  
1173.23-5.018E-03 +   2.554E-02 3.16E+02 9.98E+01 G  

Cs-137   I   5.3757E-03                                      1.10E+04             
661.66 5.376E-03 ?(  1.988E-02 2.32E+02 8.50E+01 G  

Eu-152   I   2.6381E-02                                      4.94E+03             
344.28 2.493E-02 ?(  4.824E-02 1.23E+02 2.66E+01 G  
121.78 2.774E-02 ?(  4.932E-02 1.12E+02 2.84E+01 G  
778.90-5.502E-02 +   1.419E-01 1.64E+02 1.30E+01 G  
964.08-1.602E-03 %   1.492E-01 5.66E+03 1.45E+01 G  

1112.08-5.876E-02 +   1.983E-01 2.11E+02 1.34E+01 G  
1408.01-1.041E-02 -   9.978E-02 5.92E+02 2.09E+01 G  

Eu-154   I   2.3229E-02                                      3.14E+03             
873.18 3.092E-02 ?(  1.437E-01 2.91E+02 1.22E+01 G  
123.07 2.551E-02 ?(  2.993E-02 7.57E+01 4.04E+01 G  

1274.43 1.791E-02 ?(  7.333E-02 2.56E+02 3.49E+01 G  
723.30-3.741E-02 +   1.025E-01 1.73E+02 2.00E+01 G  

1004.72-6.784E-03 %   1.113E-01 1.00E+03 1.79E+01 G  
996.25 0.000E+00 -   3.531E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1286E+01                                      4.57E+11             
1460.82 1.129E+01  (P 2.702E-01 4.76E+00 1.06E+01 G  

Pa-234   N  -2.5359E-02                                      1.63E+12             
131.30-2.536E-02 ?(  8.727E-02 2.12E+02 1.82E+01 G  
569.50 5.176E-03 %   1.334E-01 1.57E+03 9.30E+00 G  
946.00-8.442E-02 +   1.879E-01 1.41E+02 1.35E+01 G  
880.52-1.173E-02 +   1.851E-01 9.66E+02 1.05E+01 G  
883.24 0.000E+00 +   1.605E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.4145E-01                                      5.12E+12             
238.63 3.396E-01  (P 3.179E-02 9.16E+00 4.36E+01 G  
300.09 3.666E-01  (P 4.308E-01 6.88E+01 3.18E+00 G  

Pb-214   N   4.2377E-01                                      5.84E+05             
351.93 4.057E-01  (P 3.942E-02 1.01E+01 3.56E+01 G  
295.22 4.449E-01  (P 5.751E-02 1.30E+01 1.84E+01 G  
242.00 4.587E-01  (  1.961E-01 3.22E+01 7.27E+00 G  

Ra-226   N   7.3221E-01                                      5.84E+05             
186.21 7.322E-01 @(  3.412E-01 3.49E+01 3.56E+00 G  

Th-234   N   6.3161E-01                                      1.63E+12             
63.30 7.764E-01 &(  1.102E+00 8.97E+01 3.75E+00 G  
92.59 5.065E-01 *(  4.594E-01 5.84E+01 4.34E+00 G  

Tl-208   N   1.0142E-01                                      5.12E+12             
583.19 1.042E-01  (P 2.001E-02 1.71E+01 8.50E+01 G  
277.37 7.929E-02 &(P 2.204E-01 1.61E+02 6.60E+00 G  
860.53 9.436E-02 ?(  1.585E-01 1.09E+02 1.24E+01 G  

U-235    N   3.9988E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.383E-01 1.00E+03 1.09E+01 G  
205.32 3.694E-02 ?(  2.846E-01 4.72E+02 5.02E+00 G  
163.36 2.011E-01 &(  2.718E-01 8.58E+01 5.08E+00 G  
185.72 3.357E-02 @(  2.270E-02 4.51E+01 5.70E+01 G  

Energy duplication    
93.35 3.590E-01     3.235E-01 5.82E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.58        89.         4.     0.001   714.45   2.390E-02   
Th-234      63.12        94.        16.     0.006   179.41   7.764E-01   
Th-234      92.77       105.        26.     0.010   116.78   5.065E-01   
Ac-228      93.35        94.        25.     0.009   116.48   5.043E-01   
U-235       93.35        94.        25.     0.009   116.48   3.590E-01   
Eu-152     122.24        79.        12.     0.004   223.65   2.774E-02   
Eu-154     122.26        59.        15.     0.006   151.34   2.551E-02   
Pa-234     131.38       108.        -7.    -0.003   424.50  -2.536E-02   
U-235      163.95        83.        16.     0.006   171.68   2.011E-01   
U-235      186.03        69.        29.     0.011    90.19   3.357E-02   
U-235      205.32        78.         3.     0.001   943.18   3.694E-02   
Ac-228     338.18        38.        38.     0.014    56.19   3.105E-01   
Eu-152     343.73        34.         7.     0.003   246.73   2.493E-02   
Cs-137     661.75        24.         3.     0.001   463.20   5.376E-03   
Eu-154     723.13        31.        -5.    -0.002   345.02  -3.741E-02   
Bi-212     727.40        20.        14.     0.005    84.36   3.404E-01  P
Eu-152     779.51        22.        -4.    -0.002   327.63  -5.502E-02   
Eu-154     873.69        17.         2.     0.001   581.04   3.092E-02   
Pa-234     880.47        21.        -1.     0.000  1931.55  -1.173E-02   
Ac-228     910.87        22.        42.     0.015    44.28   2.961E-01   
Pa-234     945.69        33.        -6.    -0.002   282.37  -8.442E-02   
Ac-228     968.85        27.        20.     0.007    88.24   2.391E-01   
Eu-152    1112.61        28.        -4.    -0.001   422.72  -5.876E-02   
Co-60     1173.48        23.        -2.    -0.001   632.32  -5.018E-03   
Eu-154    1274.75        21.         3.     0.001   512.41   1.791E-02   
Eu-152    1407.23        12.        -1.     0.000  1184.45  -1.041E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212    1622.53         7.         1.     0.001   513.56   2.854E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     2.8225E-01    2.8225E-01   1.0687E-01    1.0881E-01  7.722E-02
Am-241 #A    2.3898E-02    2.3902E-02   1.7077E-01    1.7078E-01  1.392E-01
Bi-212 #     3.3020E-01    3.3020E-01   3.3016E-01    3.3059E-01  2.463E-01
Bi-214       4.0496E-01    4.0498E-01   9.1302E-02    9.3099E-02  4.042E-02
Co-60  #A   -1.4548E-03   -1.4771E-03   3.2564E-02    3.2564E-02  2.664E-02
Cs-137 #A    5.3614E-03    5.3757E-03   2.4900E-02    2.4902E-02  1.988E-02
Eu-152 #A    2.6225E-02    2.6381E-02   4.3925E-02    4.3943E-02  4.824E-02
Eu-154 #A    2.3014E-02    2.3229E-02   3.5154E-02    3.5175E-02  1.437E-01
K-40         1.1286E+01    1.1286E+01   1.1114E+00    1.2473E+00  2.702E-01
Pa-234 #A   -2.5359E-02   -2.5359E-02   1.0765E-01    1.0783E-01  8.727E-02
Pb-212       3.4145E-01    3.4145E-01   6.3963E-02    6.8568E-02  3.179E-02
Pb-214       4.2375E-01    4.2377E-01   8.8135E-02    9.0335E-02  3.942E-02
Ra-226 #     7.3217E-01    7.3221E-01   5.1096E-01    5.1267E-01  3.412E-01
Th-234 #A    6.3161E-01    6.3161E-01   6.7604E-01    6.7867E-01  1.102E+00
Tl-208       1.0142E-01    1.0142E-01   3.6963E-02    3.7528E-02  2.001E-02
U-235  #A    3.9988E-02    3.9988E-02   3.6067E-02    3.6148E-02  1.383E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.329E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.3289329E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-04                Received:        03/15/13                      
Lab ID:          244161-002                    Prepared:        03/26/13 12:11                
Matrix:          Soil                          Analyzed:        04/26/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.73 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:41                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0982 U        0.130          0.100            0.9     
Bismuth-212                           0.300           0.504          0.278                    
Bismuth-214                           0.325           0.0799         0.0370                   
Cesium-137                            0.00881 U       0.0237         0.0185           0.07    
Cobalt-60                             0.0166 U        0.0288         0.0214           0.03    
Europium-152                          0.0445 U        0.0650         0.0545           0.1     
Europium-154                          0.0316 U        0.0760         0.140            0.2     
Lead-212                              0.337           0.0681         0.0367                   
Lead-214                              0.395           0.0897         0.0414                   
Potassium-40                         12.6             1.19           0.326                    
Protactinium-234                      0.0442 U        0.106          0.0850                   
Radium-226 (By Bismuth-214)           0.325           0.0799         0.0370           0.2     
Thallium-208                          0.125           0.0394         0.0180                   
Thorium-232 (By Actinium-228)         0.250           0.108          0.0873           0.9     
Thorium-234                           0.861 U         0.609          0.987                    
Uranium-235                           0.0384 U        0.0310         0.118            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-002                   Client ID : 12-PE-E0805-04        

Seqnum : 1513167477009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_009                                Batch         : 196596                       Time      : 26-APR-2013 14:30     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.73 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.09822           0.1001      0.9      .13046           .13066           -0.044       u        

Bismuth-212                         0.3004            0.2781               .50406           .5043            -0.0016      u        

Bismuth-214                         0.3254            0.03695              .079929          .081287          0.0034       u        

Cesium-137                          0.008810          0.01848     0.07     .023712          .023716          -0.0016      u        

Cobalt-60                           0.01657           0.02138     0.03     .028829          .028839          0            u        

Europium-152                        0.04451           0.05454     0.1      .064953          .065003          -0.0013      u        

Europium-154                        0.03155           0.1400      0.2      .075961          .075979          0            u        

Lead-212                            0.3374            0.03666              .068083          .073578          -0.010       u        

Lead-214                            0.3946            0.04141              .089749          .092397          -0.00046     u        

Potassium-40                        12.63             0.3264               1.1888           1.3478           -0.59        u        

Protactinium-234                    0.04420           0.08503              .10617           .10674           0            u        

Radium-226 (By Bismuth-214)         0.3254            0.03695     0.2      .079929          .081287          0.0034       u        

Thallium-208                        0.1253            0.01798              .039432          .040254          0.0045       u        

Thorium-232 (By Actinium-228)       0.2502            0.08730     0.9      .10823           .10974           0.019        u        

Thorium-234                         0.8614            0.9868               .60886           .6143            0.049        u        

Uranium-235                         0.03843           0.1182      0.18     .031015          .031113          0.010        u        

u=use  

Page 1 of 1                                                                                                             1513167477009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-04          
Sample Description: 244161-002, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:41           Live Time: 2700   sec

Acquisition Time: 4/26/2013 14:30:07        Real Time: 2702   sec
Analysis Time: 4/26/2013 15:15           Dead Time: 0.09   %

Analysis Quantity: 3.177E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.502E-01      1.082E-01      1.097E-01      8.730E-02
Am-241    #AB    9.822E-02      1.305E-01      1.307E-01      1.001E-01
Bi-212    #      3.004E-01      5.041E-01      5.043E-01      2.781E-01
Bi-214           3.254E-01      7.993E-02      8.129E-02      3.695E-02
Co-60     #AB    1.657E-02      2.883E-02      2.884E-02      2.138E-02
Cs-137    #AB    8.810E-03      2.371E-02      2.372E-02      1.848E-02
Eu-152    #AB    4.451E-02      6.495E-02      6.500E-02      5.454E-02
Eu-154    #AB    3.155E-02      7.596E-02      7.598E-02      1.400E-01
K-40             1.263E+01      1.189E+00      1.348E+00      3.264E-01
Pa-234    #AB    4.420E-02      1.062E-01      1.067E-01      8.503E-02
Pb-212           3.374E-01      6.808E-02      7.358E-02      3.666E-02
Pb-214           3.946E-01      8.975E-02      9.240E-02      4.141E-02
Ra-226    #      1.130E+00      5.853E-01      5.903E-01      3.679E-01
Th-234    #AB    8.614E-01      6.089E-01      6.143E-01      9.868E-01
Tl-208           1.253E-01      3.943E-02      4.025E-02      1.798E-02
U-235     #AB    3.843E-02      3.102E-02      3.111E-02      1.182E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.664E+01

Analyst: Chanthachone Alexander
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Sample description                                             
244161-002, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_009.An1

Acquisition information
Start time:                 4/26/2013 14:30:07
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1773E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1773E+02) = 

8.5063E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:41:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1431

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.99       17.  66.41   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.92       24.  59.78   0.82  1.866E-02    63.30   3.750  1.067E+00 Th234 

63.30   3.750  1.067E+00 Th234 
74.68       60.  25.45   0.83  2.827E-02
77.03       76.  21.53   0.84  3.003E-02
93.01       38.  36.10   0.86  3.990E-02    92.59   4.343  6.934E-01 Th234 

93.35   4.100  7.277E-01 Ac228 
93.35   5.760  5.179E-01 U235  
92.59   4.343  6.934E-01 Th234 
93.35   5.760  5.179E-01 U235  

93.01       38.  36.10   0.86  3.990E-02    92.59   4.343  6.934E-01 Th234 
93.35   4.100  7.277E-01 Ac228 
93.35   5.760  5.179E-01 U235  

93.03       37.  37.71   0.86  3.953E-02    92.59   4.343  6.841E-01 Th234 
93.35   4.100  7.179E-01 Ac228 
93.35   5.760  5.110E-01 U235  

121.50       13. 110.24   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
131.07       13. 120.10   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.23        3. 409.39   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.769E-02 U235  
185.99       37.  40.36   0.96  4.819E-02   185.72  57.000  4.241E-02 U235  

186.21   3.555  6.806E-01 Ra226 
185.72  57.000  4.241E-02 U235  

186.37       61.  25.89   0.78  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.130E+00 Ra226 

238.44      208.   9.80   0.85  4.320E-02   238.63  43.600  3.374E-01 Pb212 
241.72       40.  37.16   0.37  4.285E-02   242.00   7.268  4.010E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.16       23.  53.87   1.07  3.962E-02   277.37   6.600  2.730E-01 Tl208 
295.13      119.  13.14   0.82  3.814E-02   295.22  18.414  5.132E-01 Pb214 
300.07       33.  30.79   0.84  3.774E-02   300.09   3.180  8.564E-01 Pb212 
337.95       45.  26.62   1.13  3.494E-02   338.32  11.400  3.549E-01 Ac228 
351.66      157.  10.94   1.09  3.406E-02   351.93  35.600  3.933E-01 Pb214 
583.13       82.  15.73   1.38  2.416E-02   583.19  85.000  1.253E-01 Tl208 
609.32      110.  11.47   1.15  2.345E-02   609.31  45.490  3.254E-01 Bi214 
661.63        5. 134.58   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.91        9.  85.09   1.49  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.44        6. 144.63   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.79       27.  27.35   0.38  1.851E-02   860.53  12.400  3.733E-01 Tl208 
911.14       33.  29.26   1.62  1.779E-02   911.20  26.200  2.248E-01 Ac228 
964.42       12.  72.96   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.99       19.  51.45   1.66  1.704E-02   968.96  15.900  2.168E-01 Ac228 
995.49        2. 252.80   1.67  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.66        5. 120.37   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.06       18.  38.68   1.74  1.535E-02  1120.29  14.910  2.446E-01 Bi214 
1332.55        7.  86.99   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.65      550.   4.54   2.11  1.254E-02  1460.82  10.550  1.263E+01 K40   
1763.95       31.  16.67   0.54  1.069E-02  1764.49  15.310  6.038E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.08    74.69        88.        58. 2.051E+03   53.73   0.980  -      sM
307.44    77.03       100.        79. 2.644E+03   43.52   1.051  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.35    58.99        55.        17.     0.006   132.83   0.816s
Th-234    255.02    63.92        88.        24.     0.009   119.56   0.820 
Th-234    371.35    93.03        80.        37.     0.014    75.41   0.856 
Ac-228    372.66    93.35        74.        38.     0.014    72.20   0.857D
U-235     372.66    93.35        74.        38.     0.014    72.20   0.857D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.15   121.50       100.        13.     0.005   220.49   0.890s
Eu-154    489.73   122.64       111.        -9.    -0.003   342.59   0.892s
Pa-234    523.39   131.07       109.        13.     0.005   240.19   0.902s
U-235     575.99   144.23        78.         3.     0.001   818.78   0.916s
U-235     742.92   185.99        93.        37.     0.014    80.71   0.964s
Ra-226    744.43   186.37        74.        61.     0.023    51.79   0.781s
U-235     824.56   206.41        99.        -5.    -0.002   598.16   0.986s
Pb-212    952.59   238.44        88.       202.     0.075    19.61   0.851 
Pb-214    965.71   241.72        86.        40.     0.015    74.32   0.374s
Tl-208   1107.36   277.16        63.        23.     0.008   107.75   1.066 
Pb-214   1179.21   295.13        45.       114.     0.042    26.28   0.819s
Pb-212   1198.97   300.07        28.        33.     0.012    61.58   0.841 
Ac-228   1350.42   337.95        49.        45.     0.017    53.23   1.130s
Pb-214   1405.21   351.66        47.       151.     0.056    21.89   1.087 
Tl-208   2330.90   583.13        25.        82.     0.030    31.46   1.384 
Bi-214   2435.65   609.32        29.       110.     0.041    22.93   1.154 
Cs-137   2644.89   661.63        22.         5.     0.002   269.15   1.432s
Bi-212   2910.05   727.91        27.         9.     0.003   170.18   1.485s
Bi-212   3140.23   785.44        31.         6.     0.002   289.26   1.530s
Tl-208   3441.73   860.79         9.        27.     0.010    54.71   0.383s
Ac-228   3643.23   911.14        31.        33.     0.012    58.51   1.619s
Pa-234   3779.99   945.32        24.        -4.    -0.001   374.63   1.642s
Eu-152   3856.47   964.42        32.        12.     0.004   145.92   1.653s
Ac-228   3874.75   968.99        37.        19.     0.007   102.89   1.656s
Eu-154   3980.78   995.49        16.         2.     0.001   505.59   1.673s
Eu-154   4017.50  1004.66        13.         5.     0.002   240.73   1.678s
Bi-214   4479.44  1120.06        21.        18.     0.007    77.36   1.744s
Co-60    5330.28  1332.55        15.         7.     0.003   173.99   1.843s
K-40     5843.32  1460.65        35.       530.     0.196     9.08   2.115 
Bi-214   7058.56  1763.95         5.        31.     0.012    33.33   0.541s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.5018E-01                                      5.12E+12             
911.20 2.248E-01 ?(  8.730E-02 2.93E+01 2.62E+01 G  
968.96 2.168E-01 ?(  1.641E-01 5.14E+01 1.59E+01 G  
338.32 3.549E-01 &(  1.288E-01 2.66E+01 1.14E+01 G  

Energy duplication    
93.35 7.277E-01 +   3.864E-01 3.61E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   9.8216E-02                                      1.58E+05             
59.54 9.822E-02 &(  1.001E-01 6.64E+01 3.59E+01 G  

Bi-212   N   3.0039E-01                                      5.12E+12             
727.33 2.147E-01 ?(  2.781E-01 8.51E+01 6.65E+00 G  
785.37 8.136E-01 ?(  1.855E+00 1.45E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.224E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.2540E-01                                      5.84E+05             
609.31 3.254E-01  (P 3.695E-02 1.15E+01 4.55E+01 G  

1120.29 2.446E-01 - P 1.482E-01 3.87E+01 1.49E+01 G  
1764.49 6.038E-01 + P 9.643E-02 1.67E+01 1.53E+01 G  

Co-60    T   1.6569E-02                                      1.93E+03             
1332.49 1.657E-02 ?(  2.138E-02 8.70E+01 1.00E+02 G  
1173.23 2.673E-05 %   2.502E-02 5.68E+04 9.98E+01 G  

Cs-137   I   8.8099E-03                                      1.10E+04             
661.66 8.810E-03 &(  1.848E-02 1.35E+02 8.50E+01 G  

Eu-152   I   4.4513E-02                                      4.94E+03             
344.28 0.000E+00 &(  5.454E-02 1.00E+03 2.66E+01 G  
121.78 3.045E-02 ?(  5.356E-02 1.10E+02 2.84E+01 G  
778.90 5.631E-03 %   1.221E-01 1.32E+03 1.30E+01 G  
964.08 1.537E-01  (  1.697E-01 7.30E+01 1.45E+01 G  

1112.08 1.435E-03 %   1.660E-01 7.03E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.069E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.1554E-02                                      3.14E+03             
873.18-4.487E-03 &(  1.400E-01 1.90E+03 1.22E+01 G  
123.07-1.438E-02 +   3.981E-02 1.71E+02 4.04E+01 G  

1274.43 0.000E+00 +   7.909E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 +   1.474E-01 1.00E+03 2.00E+01 G  

1004.72 5.003E-02 ?(  9.158E-02 1.20E+02 1.79E+01 G  
996.25 4.190E-02 &(  1.685E-01 2.53E+02 1.05E+01 G  

K-40     N   1.2633E+01                                      4.57E+11             
1460.82 1.263E+01  (P 3.264E-01 4.54E+00 1.06E+01 G  

Pa-234   N   4.4203E-02                                      1.63E+12             
131.30 4.420E-02 ?(  8.503E-02 1.20E+02 1.82E+01 G  
569.50 5.947E-03 &   1.621E-01 1.66E+03 9.30E+00 G  
946.00-5.159E-02 +   1.532E-01 1.87E+02 1.35E+01 G  
880.52 2.375E-03 &   2.053E-01 5.25E+03 1.05E+01 G  
883.24 0.000E+00 -   2.318E-01 1.00E+03 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 15:15:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.3738E-01                                      5.12E+12             
238.63 3.374E-01  (P 3.666E-02 9.80E+00 4.36E+01 G  
300.09 8.564E-01 + P 3.258E-01 3.08E+01 3.18E+00 G  

Pb-214   N   3.9462E-01                                      5.84E+05             
351.93 3.933E-01  (P 4.141E-02 1.09E+01 3.56E+01 G  
295.22 5.132E-01 + P 6.984E-02 1.31E+01 1.84E+01 G  
242.00 4.010E-01  (P 2.190E-01 3.72E+01 7.27E+00 G  

Ra-226   N   1.1302E+00                                      5.84E+05             
186.21 1.130E+00 *(  3.679E-01 2.59E+01 3.56E+00 G  

Th-234   N   8.6144E-01                                      1.63E+12             
63.30 1.067E+00 &(  9.868E-01 5.98E+01 3.75E+00 G  
92.59 6.841E-01  (  3.828E-01 3.77E+01 4.34E+00 G  

Tl-208   N   1.2533E-01                                      5.12E+12             
583.19 1.253E-01  (  1.798E-02 1.57E+01 8.50E+01 G  
277.37 2.730E-01 +   2.231E-01 5.39E+01 6.60E+00 G  
860.53 3.733E-01 +   9.487E-02 2.74E+01 1.24E+01 G  

U-235    N   3.8427E-02                                      2.57E+11             
143.77 1.769E-02 ?(  1.182E-01 4.09E+02 1.09E+01 G  
205.32-6.444E-02 +   3.138E-01 2.99E+02 5.02E+00 G  
163.36 0.000E+00 -   3.022E-01 1.00E+03 5.08E+00 G  
185.72 4.241E-02  (  2.575E-02 4.04E+01 5.70E+01 G  

Energy duplication    
93.35 5.179E-01 &   2.750E-01 3.61E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.99        55.        17.     0.006   132.83   9.822E-02   
Th-234      63.92        88.        24.     0.009   119.56   1.067E+00   
Th-234      93.03        80.        37.     0.014    75.41   6.841E-01   
U-235       93.35        74.        38.     0.014    72.20   5.179E-01   
Eu-152     121.50       100.        13.     0.005   220.49   3.045E-02   
Eu-154     122.64       111.        -9.    -0.003   342.59  -1.438E-02   
Pa-234     131.07       109.        13.     0.005   240.19   4.420E-02   
U-235      144.23        78.         3.     0.001   818.78   1.769E-02   
U-235      185.99        93.        37.     0.014    80.71   4.241E-02   
U-235      206.41        99.        -5.    -0.002   598.16  -6.444E-02   
Cs-137     661.63        22.         5.     0.002   269.15   8.810E-03   
Bi-212     727.91        27.         9.     0.003   170.18   2.147E-01   
Bi-212     785.44        31.         6.     0.002   289.26   8.136E-01   
Pa-234     945.32        24.        -4.    -0.001   374.63  -5.159E-02   
Eu-152     964.42        32.        12.     0.004   145.92   1.537E-01   
Eu-154     995.49        16.         2.     0.001   505.59   4.190E-02   
Eu-154    1004.66        13.         5.     0.002   240.73   5.003E-02   
Co-60     1332.55        15.         7.     0.003   173.99   1.657E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.5018E-01    2.5018E-01   1.0823E-01    1.0974E-01  8.730E-02
Am-241 #A    9.8198E-02    9.8216E-02   1.3046E-01    1.3066E-01  1.001E-01
Bi-212 #C    3.0039E-01    3.0039E-01   5.0406E-01    5.0430E-01  2.781E-01
Bi-214       3.2538E-01    3.2540E-01   7.9929E-02    8.1287E-02  3.695E-02
Co-60  #A    1.6320E-02    1.6569E-02   2.8829E-02    2.8839E-02  2.138E-02
Cs-137 #A    8.7865E-03    8.8099E-03   2.3712E-02    2.3716E-02  1.848E-02
Eu-152 #A    4.4251E-02    4.4513E-02   6.4953E-02    6.5003E-02  5.454E-02
Eu-154 #A    3.1262E-02    3.1554E-02   7.5961E-02    7.5979E-02  1.400E-01
K-40         1.2633E+01    1.2633E+01   1.1888E+00    1.3478E+00  3.264E-01
Pa-234 #A    4.4203E-02    4.4203E-02   1.0617E-01    1.0674E-01  8.503E-02
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Pb-212       3.3738E-01    3.3738E-01   6.8083E-02    7.3578E-02  3.666E-02
Pb-214       3.9460E-01    3.9462E-01   8.9749E-02    9.2397E-02  4.141E-02
Ra-226 #     1.1301E+00    1.1302E+00   5.8529E-01    5.9029E-01  3.679E-01
Th-234 #A    8.6144E-01    8.6144E-01   6.0886E-01    6.1430E-01  9.868E-01
Tl-208       1.2533E-01    1.2533E-01   3.9432E-02    4.0254E-02  1.798E-02
U-235  #A    3.8427E-02    3.8427E-02   3.1015E-02    3.1113E-02  1.182E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.520E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5196490E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-05                Received:        03/15/13                      
Lab ID:          244161-003                    Prepared:        03/26/13 12:18                
Matrix:          Soil                          Analyzed:        04/26/13 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.07 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:39                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0261 U        0.158          0.129             0.9     
Bismuth-212                          0.189 U         0.350          0.298                     
Bismuth-214                          0.357           0.0724         0.0306                    
Cesium-137                           0.00609 U       0.0181         0.0140            0.07    
Cobalt-60                           -0.00123 U       0.0256         0.0209            0.03    
Europium-152                         0.0320 U        0.0533         0.0406            0.1     
Europium-154                         0.00253 U       0.00934        0.145             0.2     
Lead-212                             0.436           0.0672         0.0313                    
Lead-214                             0.411           0.0772         0.0418                    
Potassium-40                        11.5             1.10           0.297                     
Protactinium-234                     0.0788          0.0861         0.0776                    
Radium-226 (By Bismuth-214)          0.357           0.0724         0.0306            0.2     
Thallium-208                         0.167           0.0368         0.0148                    
Thorium-232 (By Actinium-228)        0.481           0.130          0.0452            0.9     
Thorium-234                          0.137 U         0.348          1.23                      
Uranium-235                          0.0442 U        0.0352         0.104             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-003                   Client ID : 12-PE-E0805-05        

Seqnum : 1533167490011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130426_011                                Batch         : 196596                       Time      : 26-APR-2013 14:34     

Cal    : 26-APR-2013 13:32:14,05-MAR-2013 18:53:13     Caldate       : 26-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.07 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.02611          0.1286      0.9      .15795           .15796           -0.044       u        

Bismuth-212                         0.1893            0.2978               .34954           .34967           -0.0016      u        

Bismuth-214                         0.3568            0.03060              .072385          .07414           0.0034       u        

Cesium-137                          0.006092          0.01397     0.07     .018054          .018056          -0.0016      u        

Cobalt-60                           -0.001235         0.02087     0.03     .025556          .025556          0            u        

Europium-152                        0.03205           0.04060     0.1      .05327           .053292          -0.0013      u        

Europium-154                        0.002531          0.1449      0.2      .0093383         .0093392         0            u        

Lead-212                            0.4363            0.03134              .067225          .074269          -0.010       u        

Lead-214                            0.4105            0.04178              .077218          .079568          -0.00046     u        

Potassium-40                        11.47             0.2973               1.1023           1.2435           -0.59        u        

Protactinium-234                    0.07879           0.07762              .086082          .088281          0            u        

Radium-226 (By Bismuth-214)         0.3568            0.03060     0.2      .072385          .07414           0.0034       u        

Thallium-208                        0.1671            0.01477              .036783          .038305          0.0045       u        

Thorium-232 (By Actinium-228)       0.4811            0.04521     0.9      .12997           .13455           0.019        u        

Thorium-234                         0.1375            1.227                .34788           .34812           0.049        u        

Uranium-235                         0.04416           0.1042      0.18     .035223          .035325          0.010        u        

u=use  

Page 1 of 1                                                                                                             1533167490011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-05          
Sample Description: 244161-003, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130426_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:39           Live Time: 2700   sec

Acquisition Time: 4/26/2013 14:34:15        Real Time: 2706   sec
Analysis Time: 4/26/2013 15:19           Dead Time: 0.21   %

Analysis Quantity: 3.431E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.811E-01      1.300E-01      1.345E-01      4.521E-02
Am-241    #AB   -2.611E-02      1.579E-01      1.580E-01      1.286E-01
Bi-212    #AB    1.893E-01      3.495E-01      3.497E-01      2.978E-01
Bi-214           3.568E-01      7.238E-02      7.414E-02      3.060E-02
Co-60     #AB   -1.235E-03      2.556E-02      2.556E-02      2.087E-02
Cs-137    #AB    6.092E-03      1.805E-02      1.806E-02      1.397E-02
Eu-152    #AB    3.205E-02      5.327E-02      5.329E-02      4.060E-02
Eu-154    #AB    2.531E-03      9.338E-03      9.339E-03      1.449E-01
K-40             1.147E+01      1.102E+00      1.243E+00      2.973E-01
Pa-234           7.879E-02      8.608E-02      8.828E-02      7.762E-02
Pb-212           4.363E-01      6.723E-02      7.427E-02      3.134E-02
Pb-214           4.105E-01      7.722E-02      7.957E-02      4.178E-02
Ra-226    #      5.986E-01      5.546E-01      5.556E-01      4.257E-01
Th-234    #AB    1.375E-01      3.479E-01      3.481E-01      1.227E+00
Tl-208           1.671E-01      3.678E-02      3.830E-02      1.477E-02
U-235     #AB    4.416E-02      3.522E-02      3.533E-02      1.042E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.441E+01

Analyst: Chanthachone Alexander

75 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 15:19:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_011.An1               

Sample description                                             
244161-003, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426_011.An1

Acquisition information
Start time:                 4/26/2013 14:34:15
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4307E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4307E+02) = 

7.8780E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0821

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.79       60.  27.37   0.81  2.758E-02
76.95      112.  15.40   0.81  2.923E-02
92.57       15. 126.51   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
105.13       16.  78.06   0.35  4.427E-02
120.39        4. 313.51   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
131.28       21.  72.80   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
146.33        9. 138.27   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  
185.83       35.  46.33   0.92  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.985E-01 Ra226 
186.01       39.  39.88   1.30  4.855E-02   185.72  57.000  4.144E-02 U235  

186.21   3.555  6.650E-01 Ra226 
205.11        6. 243.66   0.94  4.677E-02   205.32   5.020    PBC<MDA U235  
238.58      284.   7.58   0.85  4.348E-02   238.63  43.600  4.304E-01 Pb212 
241.90       83.  19.26   0.88  4.315E-02   242.00   7.268  7.723E-01 Pb214 
277.47       12.  73.50   0.29  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.26       94.  15.38   0.89  3.829E-02   295.22  18.414  3.745E-01 Pb214 
300.09       21.  50.33   1.03  3.789E-02   300.09   3.180  5.175E-01 Pb212 
338.21       46.  23.68   0.53  3.501E-02   338.32  11.400  3.400E-01 Ac228 
344.57       10.  83.12   1.07  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.78      183.   9.79   0.99  3.409E-02   351.93  35.600  4.292E-01 Pb214 
428.48        9.  70.64   0.58  2.973E-02
583.23      124.  10.64   0.75  2.394E-02   583.19  85.000  1.712E-01 Tl208 
609.23      134.   9.61   1.63  2.322E-02   609.31  45.490  3.713E-01 Bi214 
660.89        4. 148.18   1.37  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.48       10.  72.36   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
860.82       11.  66.93   1.55  1.823E-02   860.53  12.400  1.385E-01 Tl208 
880.52        7.  86.00   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
883.24        4. 119.01   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
910.91       81.  13.51   0.79  1.750E-02   911.20  26.200  5.135E-01 Ac228 
969.25       39.  24.12   1.65  1.675E-02   968.96  15.900  4.277E-01 Ac228 

1004.76        3. 256.30   1.68  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.57       38.  25.13   0.70  1.507E-02  1120.29  14.910  4.934E-01 Bi214 
1460.69      553.   4.25   1.96  1.229E-02  1460.82  10.550  1.210E+01 K40   
1619.90        1. 613.07   2.21  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.00       17.  27.04   2.32  1.048E-02  1764.49  15.310  3.137E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.59    74.84       112.        37. 1.341E+03   87.33   0.628  -       M
308.25    77.01       143.        84. 2.874E+03   48.38   0.788  -       M
420.69   105.13        70.        16. 3.614E+02  156.12   0.351  -       c

1713.37   428.48        15.         9. 2.926E+02  141.28   0.580  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.93    60.66        94.        -5.    -0.002   605.04   0.797s
Th-234    370.47    92.57       169.        15.     0.006   253.01   0.829s
Ac-228    373.59    93.35       152.       -10.    -0.004   356.57   0.830D
U-235     373.59    93.35       152.       -10.    -0.004   356.57   0.830D
Eu-152    481.66   120.39        80.         4.     0.002   627.02   0.858s
Eu-154    493.10   123.25       130.        -3.    -0.001   936.52   0.859s
Pa-234    525.20   131.28       106.        21.     0.008   145.59   0.867s
U-235     585.36   146.33        71.         9.     0.003   276.53   0.880s
U-235     653.37   163.34       106.        -4.    -0.002   675.26   0.899s
U-235     743.96   186.01        90.        39.     0.015    79.76   1.301s
Ra-226    743.24   185.83       117.        35.     0.013    92.65   0.921s
U-235     820.32   205.11        88.         6.     0.002   487.32   0.940s
Pb-212    954.14   238.58        76.       280.     0.104    15.17   0.848 
Pb-214    967.42   241.90        69.        83.     0.031    38.52   0.885s
Tl-208   1109.60   277.47        32.        12.     0.004   147.00   0.292s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.74   295.26        53.        90.     0.034    30.76   0.891 
Pb-212   1200.06   300.09        56.        21.     0.008   100.66   1.031s
Ac-228   1352.91   338.32        44.        35.     0.013    63.22   1.068s
Eu-152   1377.90   344.57        30.        10.     0.004   166.23   1.073s
Pb-214   1406.71   351.78        56.       178.     0.066    19.57   0.989 
Pa-234   2275.94   569.16        31.        -3.    -0.001   488.08   1.286s
Tl-208   2332.20   583.23        20.       119.     0.044    21.28   0.755s
Bi-214   2436.20   609.23        23.       134.     0.050    19.23   1.632s
Cs-137   2642.78   660.89        15.         4.     0.001   296.37   1.372s
Eu-154   2889.19   722.50        38.        -2.    -0.001   762.42   1.428s
Bi-212   2909.14   727.48        36.        10.     0.004   144.71   1.432s
Eu-152   3123.20   781.00        31.        -6.    -0.002   260.56   1.479s
Tl-208   3442.48   860.82        20.        11.     0.004   133.87   1.553s
Eu-154   3494.13   873.73        21.        -3.    -0.001   531.02   1.564s
Pa-234   3521.29   880.52        14.         7.     0.003   171.99   1.571D
Pa-234   3532.17   883.24        10.         4.     0.002   238.03   1.573D
Ac-228   3642.86   910.91         9.        81.     0.030    27.02   0.791s
Pa-234   3783.36   946.03        31.        -3.    -0.001   538.42   1.630 
Eu-152   3859.53   965.07        52.        -1.     0.000  1554.04   1.646s
Ac-228   3876.26   969.25        25.        39.     0.014    48.25   1.650s
Eu-154   3982.74   995.87        29.        -4.    -0.001   447.58   1.674s
Eu-154   4018.30  1004.76        23.         3.     0.001   512.59   1.682s
Eu-152   4439.57  1110.05        26.        -5.    -0.002   324.55   1.776s
Bi-214   4481.70  1120.57        14.        38.     0.014    50.26   0.700s
Co-60    4703.97  1176.12        31.        -4.    -0.001   421.95   1.830s
K-40     5843.07  1460.75        32.       510.     0.189     9.33   1.947 
Bi-212   6480.12  1619.90         9.         1.     0.000  1226.13   2.208s
Bi-214   7057.06  1764.00        10.        17.     0.006    54.08   2.325s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8109E-01                                      5.12E+12             
911.20 5.135E-01  (  4.521E-02 1.35E+01 2.62E+01 G  
968.96 4.277E-01 ?(  1.272E-01 2.41E+01 1.59E+01 G  
338.32 2.556E-01 -   1.125E-01 3.16E+01 1.14E+01 G  

Energy duplication    
93.35-1.795E-01 &   5.189E-01 1.78E+02 4.10E+00 XA 

Am-241   I  -2.6106E-02                                      1.58E+05             
59.54-2.611E-02 ?(  1.286E-01 3.03E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.8934E-01                                      5.12E+12             
727.33 2.051E-01 ?(P 2.978E-01 7.24E+01 6.65E+00 G  
785.37-7.970E-02 % P 1.499E+00 1.00E+03 1.11E+00 G  

1620.74 1.199E-01 &(  1.188E+00 6.13E+02 1.51E+00 G  

Bi-214   N   3.5678E-01                                      5.84E+05             
609.31 3.713E-01  (P 3.060E-02 9.61E+00 4.55E+01 G  

1120.29 4.934E-01 +   1.132E-01 2.51E+01 1.49E+01 G  
1764.49 3.137E-01 ?(P 1.315E-01 2.70E+01 1.53E+01 G  

Co-60    T  -1.2348E-03                                      1.93E+03             
1332.49-1.235E-03 %(  2.087E-02 1.03E+03 1.00E+02 G  
1173.23-7.839E-03 +   2.644E-02 2.11E+02 9.98E+01 G  

Cs-137   I   6.0918E-03                                      1.10E+04             
661.66 6.092E-03 &(  1.397E-02 1.48E+02 8.50E+01 G  

Eu-152   I   3.2046E-02                                      4.94E+03             
344.28 3.205E-02 ?(  4.060E-02 8.31E+01 2.66E+01 G  
121.78 8.739E-03 -   4.458E-02 3.14E+02 2.84E+01 G  
778.90-7.395E-02 +   1.512E-01 1.30E+02 1.30E+01 G  
964.08-1.590E-02 -   2.022E-01 7.77E+02 1.45E+01 G  

1112.08-6.733E-02 &   1.725E-01 1.62E+02 1.34E+01 G  
1408.01 4.424E-03 %   1.049E-01 1.45E+03 2.09E+01 G  

Eu-154   I   2.5305E-03                                      3.14E+03             
873.18-3.409E-02 ?(  1.449E-01 2.66E+02 1.22E+01 G  
123.07-5.206E-03 +   3.990E-02 4.68E+02 4.04E+01 G  

1274.43-2.231E-04 %   7.330E-02 2.00E+04 3.49E+01 G  
723.30-1.663E-02 +   1.029E-01 3.81E+02 2.00E+01 G  

1004.72 2.748E-02 &(  1.128E-01 2.56E+02 1.79E+01 G  
996.25-5.981E-02 +   2.142E-01 2.24E+02 1.05E+01 G  

K-40     N   1.1473E+01                                      4.57E+11             
1460.82 1.147E+01  (P 2.973E-01 4.66E+00 1.06E+01 G  

Pa-234   N   7.8788E-02                                      1.63E+12             
131.30 6.783E-02 ?(  7.762E-02 7.28E+01 1.82E+01 G  
569.50-4.254E-02 -   1.667E-01 2.44E+02 9.30E+00 G  
946.00-3.788E-02 -   1.641E-01 2.69E+02 1.35E+01 G  
880.52 1.068E-01  (  1.356E-01 8.60E+01 1.05E+01 G  
883.24 6.905E-02  (  1.232E-01 1.19E+02 9.70E+00 G  

Pb-212   N   4.3633E-01                                      5.12E+12             
238.63 4.304E-01  (P 3.134E-02 7.58E+00 4.36E+01 G  
300.09 5.175E-01 ?(P 4.208E-01 5.03E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.1054E-01                                      5.84E+05             
351.93 4.292E-01  (P 4.178E-02 9.79E+00 3.56E+01 G  
295.22 3.745E-01  (P 6.986E-02 1.54E+01 1.84E+01 G  
242.00 7.723E-01 +   1.801E-01 1.93E+01 7.27E+00 G  

Ra-226   N   5.9855E-01                                      5.84E+05             
186.21 5.985E-01  (  4.257E-01 4.63E+01 3.56E+00 G  

Th-234   N   1.3749E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.227E+00 1.00E+03 3.75E+00 G  
92.59 2.562E-01 ?(  5.227E-01 1.27E+02 4.34E+00 G  

Tl-208   N   1.6707E-01                                      5.12E+12             
583.19 1.712E-01  (P 1.477E-02 1.06E+01 8.50E+01 G  
277.37 1.289E-01 - P 1.472E-01 7.35E+01 6.60E+00 G  
860.53 1.385E-01 ?(  1.359E-01 6.69E+01 1.24E+01 G  

U-235    N   4.4164E-02                                      2.57E+11             
143.77 4.715E-02 ?(  1.042E-01 1.38E+02 1.09E+01 G  
205.32 6.865E-02 ?(  2.713E-01 2.44E+02 5.02E+00 G  
163.36-5.012E-02 +   2.760E-01 3.38E+02 5.08E+00 G  
185.72 4.144E-02  (  2.327E-02 3.99E+01 5.70E+01 G  

Energy duplication    
93.35-1.278E-01 +   3.694E-01 1.78E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.66        94.        -5.    -0.002   605.04  -2.611E-02   
Th-234      92.57       169.        15.     0.006   253.01   2.562E-01   
Eu-152     120.39        80.         4.     0.002   627.02   8.739E-03   
Eu-154     123.25       130.        -3.    -0.001   936.52  -5.206E-03   
Ra-226     185.83       117.        35.     0.013    92.65   5.985E-01   
Eu-152     344.57        30.        10.     0.004   166.23   3.205E-02   
Cs-137     660.89        15.         4.     0.001   296.37   6.092E-03   
Eu-154     722.50        38.        -2.    -0.001   762.42  -1.663E-02   
Eu-152     781.00        31.        -6.    -0.002   260.56  -7.395E-02   
Eu-154     873.73        21.        -3.    -0.001   531.02  -3.409E-02   
Eu-152     965.07        52.        -1.     0.000  1554.04  -1.590E-02   
Eu-154     995.87        29.        -4.    -0.001   447.58  -5.981E-02   
Eu-154    1004.76        23.         3.     0.001   512.59   2.748E-02   
Eu-152    1110.05        26.        -5.    -0.002   324.55  -6.733E-02   
Co-60     1176.12        31.        -4.    -0.001   421.95  -7.839E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8109E-01    4.8109E-01   1.2997E-01    1.3455E-01  4.521E-02
Am-241 #A   -2.6101E-02   -2.6106E-02   1.5795E-01    1.5796E-01  1.286E-01
Bi-212 #A    1.8934E-01    1.8934E-01   3.4954E-01    3.4967E-01  2.978E-01
Bi-214       3.5676E-01    3.5678E-01   7.2385E-02    7.4140E-02  3.060E-02
Co-60  #A   -1.2162E-03   -1.2348E-03   2.5556E-02    2.5556E-02  2.087E-02
Cs-137 #A    6.0756E-03    6.0918E-03   1.8054E-02    1.8056E-02  1.397E-02
Eu-152 #A    3.1857E-02    3.2046E-02   5.3270E-02    5.3292E-02  4.060E-02
Eu-154 #A    2.5071E-03    2.5305E-03   9.3383E-03    9.3392E-03  1.449E-01
K-40         1.1473E+01    1.1473E+01   1.1023E+00    1.2435E+00  2.973E-01
Pa-234  C    7.8788E-02    7.8788E-02   8.6082E-02    8.8281E-02  7.762E-02
Pb-212       4.3633E-01    4.3633E-01   6.7225E-02    7.4269E-02  3.134E-02
Pb-214       4.1052E-01    4.1054E-01   7.7218E-02    7.9568E-02  4.178E-02
Ra-226 #     5.9852E-01    5.9855E-01   5.5457E-01    5.5563E-01  4.257E-01
Th-234 #A    1.3749E-01    1.3749E-01   3.4788E-01    3.4812E-01  1.227E+00
Tl-208       1.6707E-01    1.6707E-01   3.6783E-02    3.8305E-02  1.477E-02
U-235  #A    4.4164E-02    4.4164E-02   3.5223E-02    3.5325E-02  1.042E-01
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 15:19:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_011.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2035.4 keV)     1.333E+01  pCi/g         
Total Decayed Activity (  911.2 to  2035.4 keV) 1.3325235E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-06                Received:        03/15/13                      
Lab ID:          244161-004                    Prepared:        03/26/13 12:26                
Matrix:          Soil                          Analyzed:        04/26/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:40                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.05690 U        0.1649        0.1324            0.9     
Bismuth-212                          0.1579 U         0.3569        0.2836                    
Bismuth-214                          0.3062           0.07516       0.03517                   
Cesium-137                           0.001032 U       0.02550       0.02090           0.07    
Cobalt-60                            0.004941 U       0.02335       0.01839           0.03    
Europium-152                         0.05351          0.06671       0.03809           0.1     
Europium-154                         0.01154 U b      0.08591       0.2453            0.2     
Lead-212                             0.4260           0.06985       0.03283                   
Lead-214                             0.4398           0.08741       0.04313                   
Potassium-40                        10.77             1.024         0.2138                    
Protactinium-234                    -0.07329 U        0.1118        0.08838                   
Radium-226 (By Bismuth-214)          0.3062           0.07516       0.03517           0.2     
Thallium-208                         0.1111           0.03512       0.01680                   
Thorium-232 (By Actinium-228)        0.3816           0.08586       0.06159           0.9     
Thorium-234                          0.5563 U         0.5122        1.089                     
Uranium-235                          0.06518 U        0.04302       0.1081            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-004                   Client ID : 12-PE-E0805-06        

Seqnum : 1533167490012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130426_012                                Batch         : 196596                       Time      : 26-APR-2013 16:11     

Cal    : 26-APR-2013 13:32:14,05-MAR-2013 18:53:13     Caldate       : 26-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327.49 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.05690          0.1324      0.9      .16486           .16491           -0.044      u           

Bismuth-212                        0.1579           0.2836               .35692           .35701           -0.0016     u           

Bismuth-214                        0.3062           0.03517              .075164          .076413          0.0034      u           

Cesium-137                         0.001032         0.02090     0.07     .025502          .025502          -0.0016     u           

Cobalt-60                          0.004941         0.01839     0.03     .023346          .023347          0           u           

Europium-152                       0.05351          0.03809     0.1      .066714          .066763          -0.0013     u           

Europium-154                       0.01154          0.2453      0.2      .085914          .085916          0           MDA+ u b*

Lead-212                           0.4260           0.03283              .069851          .07635           -0.010      u           

Lead-214                           0.4398           0.04313              .08741           .089797          -0.00046    u           

Potassium-40                       10.77            0.2138               1.0243           1.1581           -0.59       u           

Protactinium-234                   -0.07329         0.08838              .11182           .11329           0           u           

Radium-226 (By Bismuth-214)        0.3062           0.03517     0.2      .075164          .076413          0.0034      u           

Thallium-208                       0.1111           0.01680              .035118          .03583           0.0045      u           

Thorium-232 (By Actinium-228)      0.3816           0.06159     0.9      .085863          .09019           0.019       u           

Thorium-234                        0.5563           1.089                .51217           .51486           0.049       u           

Uranium-235                        0.06518          0.1081      0.18     .043016          .043197          0.010       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1533167490012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-06          
Sample Description: 244161-004, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130426_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:40           Live Time: 2700   sec

Acquisition Time: 4/26/2013 16:11:17        Real Time: 2706   sec
Analysis Time: 4/26/2013 16:56           Dead Time: 0.22   %

Analysis Quantity: 3.275E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.816E-01      8.586E-02      9.019E-02      6.159E-02
Am-241    #AB    5.690E-02      1.649E-01      1.649E-01      1.324E-01
Bi-212    #AB    1.579E-01      3.569E-01      3.570E-01      2.836E-01
Bi-214           3.062E-01      7.516E-02      7.641E-02      3.517E-02
Co-60     #AB    4.941E-03      2.335E-02      2.335E-02      1.839E-02
Cs-137    #AB    1.032E-03      2.550E-02      2.550E-02      2.090E-02
Eu-152    #      5.351E-02      6.671E-02      6.676E-02      3.809E-02
Eu-154    #AB    1.154E-02      8.591E-02      8.592E-02      2.453E-01
K-40             1.077E+01      1.024E+00      1.158E+00      2.138E-01
Pa-234    #AB   -7.329E-02      1.118E-01      1.133E-01      8.838E-02
Pb-212           4.260E-01      6.985E-02      7.635E-02      3.283E-02
Pb-214           4.398E-01      8.741E-02      8.980E-02      4.313E-02
Ra-226    #      8.200E-01      5.454E-01      5.474E-01      4.030E-01
Th-234    #AB    5.563E-01      5.122E-01      5.149E-01      1.089E+00
Tl-208           1.111E-01      3.512E-02      3.583E-02      1.680E-02
U-235     #AB    6.518E-02      4.302E-02      4.320E-02      1.081E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.416E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:56:29
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

Sample description                                             
244161-004, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426_012.An1

Acquisition information
Start time:                 4/26/2013 16:11:17
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2749E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2749E+02) = 

8.2528E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

87 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:56:29
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0600

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.71       10. 144.86   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.42       10. 149.80   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.04       90.  18.72   0.53  2.926E-02
92.67       36.  46.03   0.83  3.899E-02    92.59   4.343  6.469E-01 Th234 

93.35   4.100  6.786E-01 Ac228 
93.06       44.  37.17   0.68  3.937E-02    93.35   5.760  5.904E-01 U235  

93.35   4.100  8.294E-01 Ac228 
93.26       27.  59.36   0.83  3.937E-02    93.35   5.760  3.596E-01 U235  

93.35   4.100  5.051E-01 Ac228 
144.16       21.  61.03   0.88  5.033E-02   143.77  10.940  1.152E-01 U235  
162.71        9. 155.24   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  
185.91       47.  33.00   0.92  4.855E-02   185.72  57.000  5.217E-02 U235  

186.21   3.555  8.372E-01 Ra226 
185.94       46.  33.25   0.92  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.200E-01 Ra226 
238.66      264.   8.14   0.80  4.347E-02   238.63  43.600  4.185E-01 Pb212 
241.85       67.  20.82   0.37  4.315E-02   242.00   7.268  6.531E-01 Pb214 
277.16       17.  58.60   1.01  3.983E-02   277.37   6.600  2.024E-01 Tl208 
295.12       92.  16.87   1.25  3.829E-02   295.22  18.414  3.983E-01 Pb214 
299.90       16.  54.34   1.03  3.789E-02   300.09   3.180  4.170E-01 Pb212 
338.34       59.  20.81   0.69  3.500E-02   338.32  11.400  4.520E-01 Ac228 
347.26       12.  62.33   1.07  3.459E-02   344.28  26.590  4.164E-02 Eu152 
351.77      188.   9.70   0.83  3.409E-02   351.93  35.600  4.612E-01 Pb214 
583.15       74.  14.97   1.20  2.394E-02   583.19  85.000  1.111E-01 Tl208 
609.45      106.  11.47   0.50  2.322E-02   609.31  45.490  3.062E-01 Bi214 
726.69        7.  82.20   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
778.94        2. 362.64   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:56:29
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.54       23.  28.51   0.32  1.823E-02   860.53  12.400  3.165E-01 Tl208 
886.03        4. 130.62   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.28       47.  18.91   1.60  1.750E-02   911.20  26.200  3.117E-01 Ac228 
964.42        8.  97.81   1.65  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.04       39.  18.66   0.79  1.675E-02   968.96  15.900  4.464E-01 Ac228 

1005.14        2. 372.28   1.68  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.40       15.  54.81   1.78  1.507E-02  1120.29  14.910  2.068E-01 Bi214 
1331.87        2. 236.23   1.97  1.322E-02  1332.49  99.983    PBC<MDA Co60  

1332.49  99.983  4.941E-03 Co60  
1460.74      457.   4.60   1.77  1.229E-02  1460.82  10.550  1.077E+01 K40   
1764.41       12.  32.57   2.32  1.048E-02  1764.49  15.310  2.288E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.41    77.04        97.        90. 3.076E+03   37.45   0.535  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.11    59.71        91.        10.     0.004   289.72   0.797s
Th-234    253.96    63.42       104.        10.     0.004   299.60   0.801s
Th-234    370.85    92.67       118.        36.     0.013    92.06   0.829s
U-235     373.59    93.35       112.        27.     0.010   118.72   0.830D
Ac-228    373.59    93.35        96.        44.     0.016    74.34   0.684D
Eu-152    477.86   119.44        47.        -3.    -0.001   772.55   0.858s
Pa-234    530.67   132.65       126.       -22.    -0.008   152.57   0.867s
U-235     576.70   144.16        70.        21.     0.008   122.05   0.880s
U-235     650.83   162.71        85.         9.     0.003   310.48   0.899s
U-235     743.58   185.91        98.        47.     0.017    66.00   0.921s
Ra-226    743.71   185.94        95.        46.     0.017    66.51   0.921s
U-235     822.02   205.53        99.       -15.    -0.006   190.01   0.940s
Pb-212    954.41   238.65        76.       265.     0.098    16.13   0.806 
Pb-214    967.20   241.85        51.        67.     0.025    41.63   0.374s
Tl-208   1108.38   277.16        46.        17.     0.006   117.21   1.009 
Pb-214   1180.18   295.12        57.        92.     0.034    33.75   1.253s

89 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:56:29
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1199.29   299.90        39.        16.     0.006   108.67   1.031s
Ac-228   1352.99   338.34        34.        59.     0.022    41.63   0.686s
Eu-152   1388.65   347.26        24.        12.     0.005   124.67   1.073s
Pb-214   1406.68   351.77        54.       183.     0.068    19.39   0.829 
Pa-234   2274.39   568.77        34.        -3.    -0.001   590.62   1.286s
Tl-208   2331.89   583.15        23.        74.     0.027    29.94   1.195 
Bi-214   2437.06   609.45        27.       106.     0.039    22.94   0.499s
Eu-154   2891.15   722.99        35.        -2.    -0.001  1098.28   1.428s
Bi-212   2905.95   726.69        30.         7.     0.003   164.40   1.432s
Eu-152   3114.94   778.94        22.         2.     0.001   725.29   1.479s
Bi-212   3157.83   789.66        18.        -1.    -0.001  1329.68   1.485s
Tl-208   3441.34   860.54         7.        23.     0.009    57.03   0.322s
Pa-234   3522.01   880.70        29.        -3.    -0.001   511.76   1.571s
Pa-234   3543.33   886.03        12.         4.     0.001   261.24   1.573s
Ac-228   3644.33   911.28        16.        47.     0.017    37.83   1.598 
Eu-152   3856.93   964.42        28.         8.     0.003   195.62   1.646s
Ac-228   3875.41   969.04         5.        39.     0.014    37.31   0.794s
Eu-154   3986.79   996.88        19.        -4.    -0.002   293.07   1.674s
Eu-154   4019.86  1005.14        22.         2.     0.001   744.56   1.682s
Bi-214   4481.01  1120.40        27.        15.     0.006   109.62   1.783s
Eu-154   5111.98  1278.08        25.        -5.    -0.002   307.12   1.917s
Co-60    5327.23  1331.87        11.         2.     0.001   472.46   1.966s
K-40     5843.01  1460.74        15.       457.     0.169     9.21   1.775 
Bi-214   7058.68  1764.41         9.        12.     0.004    65.14   2.325s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8161E-01                                      5.12E+12             
911.20 3.117E-01 ?(  6.159E-02 1.89E+01 2.62E+01 G  
968.96 4.464E-01  (  6.039E-02 1.87E+01 1.59E+01 G  
338.32 4.520E-01  (  1.041E-01 2.08E+01 1.14E+01 G  

Energy duplication    
93.35 8.294E-01 +   4.328E-01 3.72E+01 4.10E+00 XA 

Am-241   I   5.6903E-02                                      1.58E+05             
59.54 5.690E-02 ?(  1.324E-01 1.45E+02 3.59E+01 G  

Bi-212   N   1.5787E-01                                      5.12E+12             
727.33 1.579E-01 ?(P 2.836E-01 8.22E+01 6.65E+00 G  
785.37-2.107E-01 + P 1.399E+00 6.65E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.181E-01 1.00E+03 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:56:29
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.0619E-01                                      5.84E+05             
609.31 3.062E-01  (P 3.517E-02 1.15E+01 4.55E+01 G  

1120.29 2.068E-01 -   1.650E-01 5.48E+01 1.49E+01 G  
1764.49 2.288E-01 - P 1.355E-01 3.26E+01 1.53E+01 G  

Co-60    T   4.9413E-03                                      1.93E+03             
1332.49 4.941E-03 &(  1.839E-02 2.36E+02 1.00E+02 G  
1173.23 2.580E-04 %   2.217E-02 5.22E+03 9.98E+01 G  

Cs-137   I   1.0324E-03                                      1.10E+04             
661.66 1.032E-03 &(  2.090E-02 1.24E+03 8.50E+01 G  

Eu-152   I   5.3513E-02                                      4.94E+03             
344.28 4.164E-02 ?(  3.809E-02 6.23E+01 2.66E+01 G  
121.78-5.690E-03 -   3.573E-02 3.86E+02 2.84E+01 G  
778.90 2.268E-02 ?(  1.327E-01 3.63E+02 1.30E+01 G  
964.08 1.029E-01 ?(  1.548E-01 9.78E+01 1.45E+01 G  

1112.08 1.833E-03 %   1.699E-01 5.63E+03 1.34E+01 G  
1408.01 1.595E-04 %   8.258E-02 3.14E+04 2.09E+01 G  

Eu-154   I   1.1539E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.453E-01 1.00E+03 1.22E+01 G  
123.07 2.214E-04 &   3.789E-02 1.04E+04 4.04E+01 G  

1274.43-3.124E-02 +   7.550E-02 1.54E+02 3.49E+01 G  
723.30-1.150E-02 &   1.029E-01 5.49E+02 2.00E+01 G  

1004.72 1.940E-02 ?(  1.166E-01 3.72E+02 1.79E+01 G  
996.25-7.913E-02 +   1.807E-01 1.47E+02 1.05E+01 G  

K-40     N   1.0770E+01                                      4.57E+11             
1460.82 1.077E+01  (P 2.138E-01 4.60E+00 1.06E+01 G  

Pa-234   N  -7.3293E-02                                      1.63E+12             
131.30-7.329E-02 ?(  8.838E-02 7.63E+01 1.82E+01 G  
569.50-3.823E-02 +   1.822E-01 2.95E+02 9.30E+00 G  
946.00-3.730E-03 %   1.748E-01 2.85E+03 1.35E+01 G  
880.52-4.922E-02 +   2.022E-01 2.56E+02 1.05E+01 G  
883.24 7.016E-02 +   1.394E-01 1.31E+02 9.70E+00 G  

Pb-212   N   4.2604E-01                                      5.12E+12             
238.63 4.267E-01  (P 3.283E-02 8.06E+00 4.36E+01 G  
300.09 4.170E-01 ?(P 3.709E-01 5.43E+01 3.18E+00 G  

Pb-214   N   4.3978E-01                                      5.84E+05             
351.93 4.612E-01  (P 4.313E-02 9.70E+00 3.56E+01 G  
295.22 3.983E-01  (P 7.633E-02 1.69E+01 1.84E+01 G  
242.00 6.531E-01 +   1.622E-01 2.08E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_012.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.2003E-01                                      5.84E+05             
186.21 8.200E-01 *(  4.030E-01 3.33E+01 3.56E+00 G  

Th-234   N   5.5633E-01                                      1.63E+12             
63.30 4.514E-01 ?(  1.089E+00 1.50E+02 3.75E+00 G  
92.59 6.469E-01 @(  4.572E-01 4.60E+01 4.34E+00 G  

Tl-208   N   1.1106E-01                                      5.12E+12             
583.19 1.111E-01  (P 1.680E-02 1.50E+01 8.50E+01 G  
277.37 2.024E-01 + P 1.847E-01 5.86E+01 6.60E+00 G  
860.53 3.165E-01 +   8.096E-02 2.85E+01 1.24E+01 G  

U-235    N   6.5177E-02                                      2.57E+11             
143.77 1.152E-01 ?(  1.081E-01 6.10E+01 1.09E+01 G  
205.32-2.001E-01 -   3.017E-01 9.50E+01 5.02E+00 G  
163.36 1.034E-01 ?(  2.579E-01 1.55E+02 5.08E+00 G  
185.72 5.217E-02 *(  2.546E-02 3.30E+01 5.70E+01 G  

Energy duplication    
93.35 3.596E-01 *   3.324E-01 5.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

92 of 378
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.71        91.        10.     0.004   289.72   5.690E-02   
Th-234      63.42       104.        10.     0.004   299.60   4.514E-01   
Th-234      92.67       118.        36.     0.013    92.06   6.469E-01   
U-235       93.35       112.        27.     0.010   118.72   3.596E-01   
Eu-152     119.44        47.        -3.    -0.001   772.55  -5.690E-03   
Pa-234     132.65       126.       -22.    -0.008   152.57  -7.329E-02   
U-235      144.16        70.        21.     0.008   122.05   1.152E-01   
U-235      162.71        85.         9.     0.003   310.48   1.034E-01   
U-235      185.91        98.        47.     0.017    66.00   5.217E-02   
Ra-226     185.94        95.        46.     0.017    66.51   8.200E-01   
U-235      205.53        99.       -15.    -0.006   190.01  -2.001E-01   
Eu-152     347.26        24.        12.     0.005   124.67   4.164E-02   
Pa-234     568.77        34.        -3.    -0.001   590.62  -3.823E-02   
Eu-154     722.99        35.        -2.    -0.001  1098.28  -1.150E-02   
Bi-212     726.69        30.         7.     0.003   164.40   1.579E-01  P
Eu-152     778.94        22.         2.     0.001   725.29   2.268E-02   
Bi-212     789.66        18.        -1.    -0.001  1329.68  -2.107E-01  P
Pa-234     880.70        29.        -3.    -0.001   511.76  -4.922E-02   
Pa-234     886.03        12.         4.     0.001   261.24   7.016E-02   
Eu-152     964.42        28.         8.     0.003   195.62   1.029E-01   
Eu-154     996.88        19.        -4.    -0.002   293.07  -7.913E-02   
Eu-154    1005.14        22.         2.     0.001   744.56   1.940E-02   
Eu-154    1278.08        25.        -5.    -0.002   307.12  -3.124E-02   
Co-60     1331.87        11.         2.     0.001   472.46   4.941E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8161E-01    3.8161E-01   8.5863E-02    9.0190E-02  6.159E-02
Am-241 #A    5.6892E-02    5.6903E-02   1.6486E-01    1.6491E-01  1.324E-01
Bi-212 #A    1.5787E-01    1.5787E-01   3.5692E-01    3.5701E-01  2.836E-01
Bi-214       3.0617E-01    3.0619E-01   7.5164E-02    7.6413E-02  3.517E-02
Co-60  #A    4.8667E-03    4.9413E-03   2.3346E-02    2.3347E-02  1.839E-02
Cs-137 #A    1.0296E-03    1.0324E-03   2.5502E-02    2.5502E-02  2.090E-02
Eu-152 #     5.3197E-02    5.3513E-02   6.6714E-02    6.6763E-02  3.809E-02
Eu-154 #A    1.1432E-02    1.1539E-02   8.5914E-02    8.5916E-02  2.453E-01
K-40         1.0770E+01    1.0770E+01   1.0243E+00    1.1581E+00  2.138E-01
Pa-234 #A   -7.3293E-02   -7.3293E-02   1.1182E-01    1.1329E-01  8.838E-02
Pb-212       4.2604E-01    4.2604E-01   6.9851E-02    7.6350E-02  3.283E-02
Pb-214       4.3976E-01    4.3978E-01   8.7410E-02    8.9797E-02  4.313E-02
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Ra-226 #     8.1999E-01    8.2003E-01   5.4536E-01    5.4737E-01  4.030E-01
Th-234 #A    5.5633E-01    5.5633E-01   5.1217E-01    5.1486E-01  1.089E+00
Tl-208       1.1106E-01    1.1106E-01   3.5118E-02    3.5830E-02  1.680E-02
U-235  #A    6.5177E-02    6.5177E-02   4.3016E-02    4.3197E-02  1.081E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.243E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.2434488E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-07                Received:        03/15/13                      
Lab ID:          244161-005                    Prepared:        03/26/13 12:31                
Matrix:          Soil                          Analyzed:        04/26/13 16:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.26 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0264 U         0.129          0.104             0.9    
Bismuth-212                          0.400            0.330          0.230                    
Bismuth-214                          0.355            0.0839         0.0379                   
Cesium-137                           0.00805 U        0.0223         0.0174            0.07   
Cobalt-60                            0.000226 U       0.0212         0.0174            0.03   
Europium-152                         0.0289 U         0.0435         0.0470            0.1    
Europium-154                         0.0110 U         0.0886         0.0678            0.2    
Lead-212                             0.319            0.0618         0.0332                   
Lead-214                             0.331            0.0712         0.0383                   
Potassium-40                        14.0              1.16           0.276                    
Protactinium-234                     0.0133 U         0.0529         0.0971                   
Radium-226 (By Bismuth-214)          0.355            0.0839         0.0379            0.2    
Thallium-208                         0.150            0.0379         0.0156                   
Thorium-232 (By Actinium-228)        0.437            0.113          0.0721            0.9    
Thorium-234                          0.326 U          0.300          0.924                    
Uranium-235                          0.0297 U         0.0282         0.130             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-005                   Client ID : 12-PE-E0805-07        

Seqnum : 1513167477010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_010                                Batch         : 196596                       Time      : 26-APR-2013 16:11     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 348.26 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02636           0.1041      0.9      .12852           .12854           -0.044       u        

Bismuth-212                         0.3999            0.2304               .33023           .33087           -0.0016      u        

Bismuth-214                         0.3545            0.03789              .083897          .085432          0.0034       u        

Cesium-137                          0.008052          0.01740     0.07     .022254          .022257          -0.0016      u        

Cobalt-60                           0.0002255         0.01743     0.03     .021204          .021204          0            u        

Europium-152                        0.02893           0.04697     0.1      .04347           .043502          -0.0013      u        

Europium-154                        0.01099           0.06782     0.2      .08857           .088571          0            u        

Lead-212                            0.3190            0.03320              .061808          .067201          -0.010       u        

Lead-214                            0.3307            0.03826              .071171          .073513          -0.00046     u        

Potassium-40                        13.98             0.2755               1.1562           1.353            -0.59        u        

Protactinium-234                    0.01325           0.09711              .052942          .053044          0            u        

Radium-226 (By Bismuth-214)         0.3545            0.03789     0.2      .083897          .085432          0.0034       u        

Thallium-208                        0.1498            0.01564              .037855          .039069          0.0045       u        

Thorium-232 (By Actinium-228)       0.4375            0.07214     0.9      .11251           .11689           0.019        u        

Thorium-234                         0.3265            0.9237               .29964           .30123           0.049        u        

Uranium-235                         0.02970           0.1302      0.18     .028224          .028289          0.010        u        

u=use  

Page 1 of 1                                                                                                             1513167477010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-07          
Sample Description: 244161-005, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:38           Live Time: 2700   sec

Acquisition Time: 4/26/2013 16:11:56        Real Time: 2702   sec
Analysis Time: 4/26/2013 16:57           Dead Time: 0.09   %

Analysis Quantity: 3.483E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.375E-01      1.125E-01      1.169E-01      7.214E-02
Am-241    #AB    2.636E-02      1.285E-01      1.285E-01      1.041E-01
Bi-212           3.999E-01      3.302E-01      3.309E-01      2.304E-01
Bi-214           3.545E-01      8.390E-02      8.543E-02      3.789E-02
Co-60     #AB    2.255E-04      2.120E-02      2.120E-02      1.743E-02
Cs-137    #AB    8.052E-03      2.225E-02      2.226E-02      1.740E-02
Eu-152    #AB    2.893E-02      4.347E-02      4.350E-02      4.697E-02
Eu-154    #AB    1.099E-02      8.857E-02      8.857E-02      6.782E-02
K-40             1.398E+01      1.156E+00      1.353E+00      2.755E-01
Pa-234    #AB    1.325E-02      5.294E-02      5.304E-02      9.711E-02
Pb-212           3.190E-01      6.181E-02      6.720E-02      3.320E-02
Pb-214           3.307E-01      7.117E-02      7.351E-02      3.826E-02
Ra-226           5.811E-01      4.844E-01      4.860E-01      3.398E-01
Th-234    #AB    3.265E-01      2.996E-01      3.012E-01      9.237E-01
Tl-208           1.498E-01      3.785E-02      3.907E-02      1.564E-02
U-235     #AB    2.970E-02      2.822E-02      2.829E-02      1.302E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.700E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

Sample description                                             
244161-005, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_010.An1

Acquisition information
Start time:                 4/26/2013 16:11:56
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4826E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4826E+02) = 

7.7606E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2131

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.22        5. 243.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
77.26       63.  27.59   0.89  3.019E-02
92.81       38.  45.89   0.86  3.953E-02    92.59   4.343  6.396E-01 Th234 

93.35   4.100  6.712E-01 Ac228 
92.59   4.343  6.396E-01 Th234 
93.35   5.760  4.778E-01 U235  

92.88       36.  41.28   0.93  3.990E-02    92.59   4.343  6.028E-01 Th234 
93.35   4.100  6.325E-01 Ac228 

121.44       14. 118.00   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
147.70       18.  73.79   0.35  5.016E-02
163.99        3. 572.57   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.100E-02 U235  
185.88       35.  41.68   0.36  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.811E-01 Ra226 
186.02       33.  47.51   0.96  4.819E-02   185.72  57.000  3.471E-02 U235  

186.21   3.555  5.570E-01 Ra226 
185.72  57.000  3.471E-02 U235  

206.57        3. 413.10   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.134E-02 U235  

238.54      215.   9.42   1.03  4.319E-02   238.63  43.600  3.189E-01 Pb212 
241.77       67.  22.21   0.37  4.285E-02   242.00   7.268  6.196E-01 Pb214 
277.50        3. 424.02   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.78       92.  17.09   0.92  3.817E-02   295.22  18.414  3.552E-01 Pb214 
300.14        2. 351.80   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.12       57.  23.04   1.27  3.494E-02   338.32  11.400  4.128E-01 Ac228 
351.72      140.  11.18   1.28  3.405E-02   351.93  35.600  3.180E-01 Pb214 
582.98      107.  12.64   1.40  2.417E-02   583.19  85.000  1.497E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.19      139.  11.17   0.77  2.345E-02   609.31  45.490  3.545E-01 Bi214 
661.66        5. 138.20   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.42       19.  41.29   1.49  2.078E-02   727.33   6.650  4.051E-01 Bi212 
784.72        2. 300.85   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.78        2. 276.33   1.58  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.52        3. 199.75   1.60  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.28       75.  17.46   1.16  1.779E-02   911.20  26.200  4.613E-01 Ac228 
968.96       39.  25.55   1.66  1.704E-02   968.96  15.900  4.158E-01 Ac228 

1004.63        2. 402.94   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.35        9.  83.05   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.40        7.  86.56   1.74  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1460.69      663.   4.01   1.80  1.254E-02  1460.82  10.550  1.398E+01 K40   
1620.65        3. 147.26   1.93  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.34    77.26       104.        63. 2.087E+03   55.19   0.892  -        
589.88   147.70        72.        18. 3.589E+02  147.57   0.346  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    244.25    61.22        72.         5.     0.002   487.61   0.816s
Th-234    370.50    92.81       135.        38.     0.014    91.78   0.856 
Ac-228    372.66    93.35        88.        36.     0.013    82.55   0.925D
Eu-152    484.90   121.44       122.        14.     0.005   235.99   0.890s
Eu-154    489.24   122.52       138.        -3.    -0.001  1183.78   0.892s
U-235     654.98   163.99       120.         3.     0.001  1145.13   0.939s
U-235     743.04   186.02       108.        33.     0.012    95.02   0.964s
Ra-226    742.49   185.88        75.        35.     0.013    83.37   0.362s
U-235     825.18   206.57        94.         3.     0.001   826.19   0.986s
Pb-212    952.98   238.54        87.       209.     0.077    18.85   1.035 
Pb-214    965.89   241.77        70.        67.     0.025    44.42   0.373s
Tl-208   1108.74   277.50        74.         3.     0.001   848.04   1.066s
Pb-214   1177.81   294.78        58.        87.     0.032    34.18   0.915 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:57:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1199.26   300.14        61.         2.     0.001   703.60   1.090s
Ac-228   1351.10   338.12        45.        57.     0.021    46.08   1.268 
Eu-152   1371.39   343.20        41.        -5.    -0.002   346.35   1.136s
Pb-214   1405.45   351.72        48.       134.     0.050    22.36   1.275 
Tl-208   2330.28   582.98        23.       107.     0.040    25.28   1.400 
Bi-214   2435.12   609.19        36.       132.     0.049    22.34   0.770s
Cs-137   2645.02   661.66        24.         5.     0.002   276.39   1.432s
Eu-154   2898.70   725.08        46.       -11.    -0.004   189.34   1.482s
Bi-212   2908.07   727.42        23.        19.     0.007    82.58   1.485s
Bi-212   3137.33   784.72        26.         2.     0.001   601.70   1.530 
Tl-208   3437.68   859.78        21.         2.     0.001   552.66   1.584s
Pa-234   3532.67   883.52        18.         3.     0.001   399.50   1.600s
Ac-228   3643.77   911.28        25.        75.     0.028    34.92   1.156s
Eu-152   3851.07   963.08        38.        -3.    -0.001   516.34   1.653s
Ac-228   3874.60   968.96        31.        39.     0.015    51.09   1.656 
Eu-154   3986.36   996.88        29.        -3.    -0.001   455.54   1.673s
Eu-154   4017.39  1004.63        28.         2.     0.001   805.87   1.678s
Eu-152   4444.59  1111.35        21.         9.     0.003   166.10   1.740s
Bi-214   4480.82  1120.40        26.         7.     0.002   173.11   1.744s
Co-60    4691.56  1173.04        33.        -4.    -0.001   460.40   1.772s
Eu-154   5096.74  1274.23        31.        -2.    -0.001   675.20   1.819s
K-40     5843.48  1460.69        30.       643.     0.238     8.03   1.795 
Bi-212   6484.31  1620.65         6.         3.     0.001   294.51   1.931s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3746E-01                                      5.12E+12             
911.20 4.613E-01  (  7.214E-02 1.75E+01 2.62E+01 G  
968.96 4.158E-01 ?(  1.366E-01 2.55E+01 1.59E+01 G  
338.32 4.128E-01  (  1.126E-01 2.30E+01 1.14E+01 G  

Energy duplication    
93.35 6.325E-01     3.840E-01 4.13E+01 4.10E+00 XA 

Am-241   I   2.6358E-02                                      1.58E+05             
59.54 2.636E-02 ?(  1.041E-01 2.44E+02 3.59E+01 G  

Bi-212   N   3.9990E-01                                      5.12E+12             
727.33 4.051E-01 ?(  2.304E-01 4.13E+01 6.65E+00 G  
785.37 3.215E-01  (  1.557E+00 3.01E+02 1.11E+00 G  

1620.74 4.347E-01 &(  9.577E-01 1.47E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:57:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.5453E-01                                      5.84E+05             
609.31 3.545E-01  (P 3.789E-02 1.12E+01 4.55E+01 G  

1120.29 8.328E-02 - P 1.480E-01 8.66E+01 1.49E+01 G  
1764.49-8.120E-02 & P 8.798E-02 1.00E+03 1.53E+01 G  

Co-60    T   2.2554E-04                                      1.93E+03             
1332.49 2.255E-04 %(  1.743E-02 4.70E+03 1.00E+02 G  
1173.23-7.137E-03 +   2.635E-02 2.30E+02 9.98E+01 G  

Cs-137   I   8.0515E-03                                      1.10E+04             
661.66 8.052E-03 ?(  1.740E-02 1.38E+02 8.50E+01 G  

Eu-152   I   2.8927E-02                                      4.94E+03             
344.28-1.700E-02 ?(  4.697E-02 1.73E+02 2.66E+01 G  
121.78 2.862E-02 ?(  5.414E-02 1.18E+02 2.84E+01 G  
778.90-7.972E-03 %   1.331E-01 1.02E+03 1.30E+01 G  
964.08-4.034E-02 +   1.678E-01 2.58E+02 1.45E+01 G  

1112.08 1.206E-01 ?(  1.506E-01 8.30E+01 1.34E+01 G  
1408.01 0.000E+00 -   2.503E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.0990E-02                                      3.14E+03             
873.18 0.000E+00 ?(  6.782E-02 1.00E+03 1.22E+01 G  
123.07-4.169E-03 &   4.045E-02 5.92E+02 4.04E+01 G  

1274.43-1.418E-02 +   7.740E-02 3.38E+02 3.49E+01 G  
723.30-7.446E-02 +   1.099E-01 9.47E+01 2.00E+01 G  

1004.72 1.848E-02 ?(  1.207E-01 4.03E+02 1.79E+01 G  
996.25-5.688E-02 +   2.074E-01 2.28E+02 1.05E+01 G  

K-40     N   1.3981E+01                                      4.57E+11             
1460.82 1.398E+01  (P 2.755E-01 4.01E+00 1.06E+01 G  

Pa-234   N   1.3252E-02                                      1.63E+12             
131.30 0.000E+00 ?(  9.711E-02 1.00E+03 1.82E+01 G  
569.50 0.000E+00 ?(  1.429E-01 1.00E+03 9.30E+00 G  
946.00-2.296E-03 %   1.241E-01 3.29E+03 1.35E+01 G  
880.52-7.810E-03 %   1.605E-01 1.25E+03 1.05E+01 G  
883.24 5.082E-02 &(  1.604E-01 2.00E+02 9.70E+00 G  

Pb-212   N   3.1895E-01                                      5.12E+12             
238.63 3.189E-01  (P 3.320E-02 9.42E+00 4.36E+01 G  
300.09 4.221E-02 - P 4.348E-01 3.52E+02 3.18E+00 G  

Pb-214   N   3.3071E-01                                      5.84E+05             
351.93 3.180E-01  (P 3.826E-02 1.12E+01 3.56E+01 G  
295.22 3.552E-01  (P 7.278E-02 1.71E+01 1.84E+01 G  
242.00 6.196E-01 + P 1.797E-01 2.22E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:57:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   5.8106E-01                                      5.84E+05             
186.21 5.811E-01  (  3.398E-01 4.17E+01 3.56E+00 G  

Th-234   N   3.2646E-01                                      1.63E+12             
63.30-3.618E-02 &(  9.237E-01 1.55E+03 3.75E+00 G  
92.59 6.396E-01  (  4.525E-01 4.59E+01 4.34E+00 G  

Tl-208   N   1.4975E-01                                      5.12E+12             
583.19 1.497E-01  (  1.564E-02 1.26E+01 8.50E+01 G  
277.37 3.193E-02 -   2.209E-01 4.24E+02 6.60E+00 G  
860.53 3.046E-02 -   1.349E-01 2.76E+02 1.24E+01 G  

U-235    N   2.9704E-02                                      2.57E+11             
143.77-2.316E-03 &(  1.302E-01 3.41E+03 1.09E+01 G  
205.32 4.134E-02 ?(  2.789E-01 4.13E+02 5.02E+00 G  
163.36 3.100E-02 ?(  2.908E-01 5.73E+02 5.08E+00 G  
185.72 3.471E-02  (  2.529E-02 4.75E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 &   3.447E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 16:57:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.22        72.         5.     0.002   487.61   2.636E-02   
Th-234      92.81       135.        38.     0.014    91.78   6.396E-01   
Eu-152     121.44       122.        14.     0.005   235.99   2.862E-02   
Eu-154     122.52       138.        -3.    -0.001  1183.78  -4.169E-03   
U-235      163.99       120.         3.     0.001  1145.13   3.100E-02   
U-235      186.02       108.        33.     0.012    95.02   3.471E-02   
U-235      206.57        94.         3.     0.001   826.19   4.134E-02   
Eu-152     343.20        41.        -5.    -0.002   346.35  -1.700E-02   
Cs-137     661.66        24.         5.     0.002   276.39   8.052E-03   
Eu-154     725.08        46.       -11.    -0.004   189.34  -7.446E-02   
Pa-234     883.52        18.         3.     0.001   399.50   5.082E-02   
Eu-152     963.08        38.        -3.    -0.001   516.34  -4.034E-02   
Eu-154     996.88        29.        -3.    -0.001   455.54  -5.688E-02   
Eu-154    1004.63        28.         2.     0.001   805.87   1.848E-02   
Eu-152    1111.35        21.         9.     0.003   166.10   1.206E-01   
Co-60     1173.04        33.        -4.    -0.001   460.40  -7.137E-03   
Eu-154    1274.23        31.        -2.    -0.001   675.20  -1.418E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3746E-01    4.3746E-01   1.1251E-01    1.1689E-01  7.214E-02
Am-241 #A    2.6353E-02    2.6358E-02   1.2852E-01    1.2854E-01  1.041E-01
Bi-212       3.9990E-01    3.9990E-01   3.3023E-01    3.3087E-01  2.304E-01
Bi-214       3.5452E-01    3.5453E-01   8.3897E-02    8.5432E-02  3.789E-02
Co-60  #A    2.2214E-04    2.2554E-04   2.1204E-02    2.1204E-02  1.743E-02
Cs-137 #A    8.0301E-03    8.0515E-03   2.2254E-02    2.2257E-02  1.740E-02
Eu-152 #A    2.8756E-02    2.8927E-02   4.3470E-02    4.3502E-02  4.697E-02
Eu-154 #A    1.0889E-02    1.0990E-02   8.8570E-02    8.8571E-02  6.782E-02
K-40         1.3981E+01    1.3981E+01   1.1562E+00    1.3530E+00  2.755E-01
Pa-234 #A    1.3252E-02    1.3252E-02   5.2942E-02    5.3044E-02  9.711E-02
Pb-212       3.1895E-01    3.1895E-01   6.1808E-02    6.7201E-02  3.320E-02
Pb-214       3.3069E-01    3.3071E-01   7.1171E-02    7.3513E-02  3.826E-02
Ra-226       5.8103E-01    5.8106E-01   4.8442E-01    4.8602E-01  3.398E-01
Th-234 #A    3.2646E-01    3.2646E-01   2.9964E-01    3.0123E-01  9.237E-01
Tl-208       1.4975E-01    1.4975E-01   3.7855E-02    3.9069E-02  1.564E-02
U-235  #A    2.9704E-02    2.9704E-02   2.8224E-02    2.8289E-02  1.302E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_010.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.655E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.6553802E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-08                Received:        03/15/13                      
Lab ID:          244161-006                    Prepared:        03/26/13 12:38                
Matrix:          Soil                          Analyzed:        04/29/13 07:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.77 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0335 U         0.170          0.138             0.9    
Bismuth-212                          0.428            0.367          0.232                    
Bismuth-214                          0.444            0.0752         0.0236                   
Cesium-137                          -0.000840 U       0.0142         0.0116            0.07   
Cobalt-60                            0 U              0.00444        0.0275            0.03   
Europium-152                         0.0459           0.0703         0.0441            0.1    
Europium-154                         0.0542 U         0.108          0.124             0.2    
Lead-212                             0.332            0.0601         0.0314                   
Lead-214                             0.463            0.0788         0.0320                   
Potassium-40                        11.3              1.04           0.226                    
Protactinium-234                     0.0462 U         0.0791         0.0678                   
Radium-226 (By Bismuth-214)          0.444            0.0752         0.0236            0.2    
Thallium-208                         0.115            0.0349         0.0169                   
Thorium-232 (By Actinium-228)        0.489            0.127          0.0525            0.9    
Thorium-234                          0.356 U          0.710          1.17                     
Uranium-235                          0.0272 U         0.104          0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-006                   Client ID : 12-PE-E0805-08        

Seqnum : 1533171791003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_003                                Batch         : 196596                       Time      : 29-APR-2013 07:58     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.77 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.03347          0.1382      0.9      .16998           .17              -0.044       u        

Bismuth-212                         0.4279            0.2317               .36656           .36722           -0.0016      u        

Bismuth-214                         0.4436            0.02357              .075194          .077792          0.0034       u        

Cesium-137                          -0.0008397        0.01158     0.07     .014242          .014242          -0.0016      u        

Cobalt-60                           0                 0.02749     0.03     .0044396         .0044396         0            u        

Europium-152                        0.04593           0.04410     0.1      .070278          .070313          -0.0013      u        

Europium-154                        0.05421           0.1240      0.2      .10798           .10801           0            u        

Lead-212                            0.3324            0.03143              .060143          .064774          -0.010       u        

Lead-214                            0.4632            0.03203              .078795          .081718          -0.00046     u        

Potassium-40                        11.29             0.2264               1.0359           1.1805           -0.59        u        

Protactinium-234                    0.04619           0.06778              .079115          .079943          0            u        

Radium-226 (By Bismuth-214)         0.4436            0.02357     0.2      .075194          .077792          0.0034       u        

Thallium-208                        0.1147            0.01690              .034859          .035622          0.0045       u        

Thorium-232 (By Actinium-228)       0.4888            0.05248     0.9      .12735           .13217           0.019        u        

Thorium-234                         0.3561            1.166                .70973           .71053           0.049        u        

Uranium-235                         0.02722           0.1419      0.18     .10368           .10369           0.010        u        

u=use  

Page 1 of 1                                                                                                             1533171791003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-08          
Sample Description: 244161-006, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:42           Live Time: 2700   sec

Acquisition Time: 4/29/2013 07:58:46        Real Time: 2706   sec
Analysis Time: 4/29/2013 08:43           Dead Time: 0.22   %

Analysis Quantity: 3.468E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.888E-01      1.274E-01      1.322E-01      5.248E-02
Am-241    #AB   -3.347E-02      1.700E-01      1.700E-01      1.382E-01
Bi-212    #      4.279E-01      3.666E-01      3.672E-01      2.317E-01
Bi-214           4.436E-01      7.519E-02      7.779E-02      2.357E-02
Co-60     #AB    0.000E+00      4.440E-03      4.440E-03      2.749E-02
Cs-137    #AB   -8.397E-04      1.424E-02      1.424E-02      1.158E-02
Eu-152    #      4.593E-02      7.028E-02      7.031E-02      4.410E-02
Eu-154    #AB    5.421E-02      1.080E-01      1.080E-01      1.240E-01
K-40             1.129E+01      1.036E+00      1.180E+00      2.264E-01
Pa-234    #AB    4.619E-02      7.911E-02      7.994E-02      6.778E-02
Pb-212           3.324E-01      6.014E-02      6.477E-02      3.143E-02
Pb-214           4.632E-01      7.879E-02      8.172E-02      3.203E-02
Ra-226    #      4.819E-01      5.092E-01      5.099E-01      3.925E-01
Th-234    #AB    3.561E-01      7.097E-01      7.105E-01      1.166E+00
Tl-208           1.147E-01      3.486E-02      3.562E-02      1.690E-02
U-235     #AB    2.722E-02      1.037E-01      1.037E-01      1.419E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.457E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Sample description                                             
244161-006, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_003.An1

Acquisition information
Start time:                 4/29/2013 07:58:46
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4677E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4677E+02) = 

7.7939E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1437

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.89       23.  57.14   0.61  0.000E+00
51.65       24.  51.61   0.63  7.124E-03
63.18       13. 132.85   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.65       74.  22.16   0.81  2.737E-02
77.08       87.  20.87   0.81  2.922E-02
92.68       11. 148.56   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.74        7. 227.19   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  8.775E-02 U235  
93.74        7. 227.19   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  8.775E-02 U235  
123.13        8. 181.74   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
132.54       12. 114.94   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
162.41        3. 504.88   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
186.17       29.  52.83   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.819E-01 Ra226 
205.11        7. 190.44   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.69      224.   8.87   1.04  4.347E-02   238.63  43.600  3.343E-01 Pb212 
241.79       63.  25.50   0.34  4.315E-02   242.00   7.268  5.800E-01 Pb214 
276.23        2. 404.30   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.19       90.  14.66   0.94  3.830E-02   295.22  18.414  3.557E-01 Pb214 
299.77       13.  67.52   0.59  3.789E-02   300.09   3.180    PBC<MDA Pb212 
337.98       49.  28.88   0.89  3.500E-02   338.32  11.400  3.545E-01 Ac228 
344.89        9. 100.52   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.88      199.   8.31   1.32  3.408E-02   351.93  35.600  4.632E-01 Pb214 
569.12        6. 154.25   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.14       85.  14.46   0.85  2.394E-02   583.19  85.000  1.147E-01 Tl208 
609.38      162.   8.11   1.58  2.322E-02   609.31  45.490  4.436E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.28       18.  37.35   1.44  2.051E-02   727.33   6.650  3.812E-01 Bi212 
785.06        0. 783.26   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.93        6. 108.27   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.04        6.  99.59   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
879.01        3. 216.84   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.53       74.  15.25   0.82  1.750E-02   911.20  26.200  4.671E-01 Ac228 
945.63        4. 182.58   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.44       48.  21.13   0.89  1.675E-02   968.96  15.900  5.246E-01 Ac228 

1005.07        3. 176.31   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1112.35        6. 115.37   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.15       49.  14.29   0.34  1.507E-02  1120.29  14.910  6.294E-01 Bi214 
1460.81      507.   4.46   2.21  1.229E-02  1460.82  10.550  1.129E+01 K40   
1620.69        4.  87.65   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.94       33.  16.44   0.62  1.048E-02  1764.49  15.310  5.960E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.94    30.89        69.        23. 0.000E+00  114.28   0.615  -      s 
206.89    51.65        59.        24. 3.313E+03  103.22   0.629  -      s 
298.49    74.57       112.        58. 2.119E+03   57.91   0.536  -      s 
308.19    77.00       132.        76. 2.601E+03   49.46   1.097  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.09    59.95       111.        -6.    -0.002   507.92   0.796s
Th-234    252.99    63.18       133.        13.     0.005   265.70   0.800s
Th-234    370.88    92.68       136.        11.     0.004   297.12   0.831s
Ac-228    373.56    93.35       119.         7.     0.003   454.38   0.832D
U-235     373.56    93.35       119.         7.     0.003   454.38   0.832D
Eu-154    492.57   123.13       110.         8.     0.003   363.48   0.864s
Pa-234    530.21   132.54        83.        12.     0.004   229.88   0.873s
U-235     649.60   162.41        83.         3.     0.001  1009.76   0.906s
Ra-226    744.56   186.17       101.        29.     0.011   105.67   0.930s
U-235     820.27   205.11        87.         7.     0.003   380.88   0.950s
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.47   238.69        78.       220.     0.081    17.74   1.045 
Pb-214    966.89   241.79        78.        63.     0.023    50.99   0.339s
Tl-208   1104.56   276.23        45.         2.     0.001   808.60   1.023s
Pb-214   1180.34   295.19        38.        87.     0.032    29.31   0.941 
Pb-212   1198.66   299.77        35.        13.     0.005   135.05   0.587s
Ac-228   1351.40   337.98        54.        49.     0.018    57.75   0.891 
Eu-152   1379.02   344.89        36.         9.     0.003   201.04   1.089 
Pb-214   1406.96   351.88        33.       195.     0.072    16.62   1.315 
Pa-234   2275.56   569.12        35.         6.     0.002   308.51   1.302s
Tl-208   2331.60   583.14        26.        81.     0.030    28.91   0.854s
Bi-214   2436.51   609.38        14.       162.     0.060    16.21   1.585s
Cs-137   2629.41   657.61        10.        -1.     0.000  1696.11   1.383s
Eu-154   2890.72   722.96        35.        -4.    -0.002   406.59   1.436s
Bi-212   2908.01   727.28        22.        18.     0.007    74.70   1.440s
Tl-208   3442.56   860.93        19.         6.     0.002   216.54   1.549s
Eu-154   3491.00   873.04        16.         6.     0.002   199.17   1.560s
Pa-234   3514.89   879.01        14.         3.     0.001   433.68   1.565s
Ac-228   3644.94   911.53        13.        74.     0.027    30.49   0.820s
Pa-234   3781.36   945.63        21.         4.     0.001   365.16   1.617s
Ac-228   3876.61   969.44        16.        48.     0.018    42.25   0.893s
Eu-154   4019.15  1005.07        17.         3.     0.001   352.63   1.661s
Eu-152   4448.33  1112.35        19.         6.     0.002   230.74   1.740s
Bi-214   4479.52  1120.15         0.        49.     0.018    28.57   0.337s
Co-60    4691.26  1173.07        23.        -4.    -0.002   337.90   1.783s
Eu-154   5087.64  1272.13        22.        -6.    -0.002   253.50   1.851s
K-40     5842.73  1460.81        19.       507.     0.188     8.91   2.206 
Bi-212   6482.68  1620.69         4.         4.     0.001   175.29   2.057s
Bi-214   7060.14  1764.94         4.        33.     0.012    32.88   0.624s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8882E-01                                      5.12E+12             
911.20 4.671E-01  (  5.248E-02 1.52E+01 2.62E+01 G  
968.96 5.246E-01  (  9.975E-02 2.11E+01 1.59E+01 G  
338.32 3.545E-01 -   1.239E-01 2.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.233E-01 -   4.549E-01 2.27E+02 4.10E+00 XA 

Am-241   I  -3.3466E-02                                      1.58E+05             
59.54-3.347E-02 ?(  1.382E-01 2.54E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.2790E-01                                      5.12E+12             
727.33 3.812E-01  (P 2.317E-01 3.74E+01 6.65E+00 G  
785.37 4.534E-02 % P 1.606E+00 7.83E+02 1.11E+00 G  

1620.74 6.337E-01 ?(  7.389E-01 8.76E+01 1.51E+00 G  

Bi-214   N   4.4358E-01                                      5.84E+05             
609.31 4.436E-01 @(P 2.357E-02 8.11E+00 4.55E+01 G  

1120.29 6.294E-01 +   2.993E-02 1.43E+01 1.49E+01 G  
1764.49 5.960E-01 + P 8.252E-02 1.64E+01 1.53E+01 G  

Cs-137   I  -8.3969E-04                                      1.10E+04             
661.66-8.397E-04 ?(  1.158E-02 8.48E+02 8.50E+01 G  

Eu-152   I   4.5927E-02                                      4.94E+03             
344.28 2.823E-02 &(  4.410E-02 1.01E+02 2.66E+01 G  
121.78-2.584E-03 %   5.550E-02 1.31E+03 2.84E+01 G  
778.90 1.808E-03 %   1.093E-01 3.68E+03 1.30E+01 G  
964.08-3.093E-03 %   1.672E-01 3.29E+03 1.45E+01 G  

1112.08 8.101E-02 ?(  1.434E-01 1.15E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.602E-01 1.00E+03 2.09E+01 G  

Eu-154   I   5.4212E-02                                      3.14E+03             
873.18 8.256E-02 ?(  1.240E-01 9.96E+01 1.22E+01 G  
123.07 1.233E-02 &   3.623E-02 1.82E+02 4.04E+01 G  

1274.43-3.406E-02 -   6.703E-02 1.27E+02 3.49E+01 G  
723.30-2.997E-02 -   9.748E-02 2.03E+02 2.00E+01 G  

1004.72 3.489E-02 ?(  9.658E-02 1.76E+02 1.79E+01 G  
996.25 4.115E-04 %   1.539E-01 2.27E+04 1.05E+01 G  

K-40     N   1.1286E+01                                      4.57E+11             
1460.82 1.129E+01  (P 2.264E-01 4.46E+00 1.06E+01 G  

Pa-234   N   4.6188E-02                                      1.63E+12             
131.30 3.702E-02 ?(  6.778E-02 1.15E+02 1.82E+01 G  
569.50 7.199E-02 &(  1.760E-01 1.54E+02 9.30E+00 G  
946.00 4.675E-02 &(  1.349E-01 1.83E+02 1.35E+01 G  
880.52 3.849E-02 ?(  1.316E-01 2.17E+02 1.05E+01 G  
883.24 0.000E+00 -   2.910E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.3244E-01                                      5.12E+12             
238.63 3.343E-01  (P 3.143E-02 8.87E+00 4.36E+01 G  
300.09 3.069E-01  (P 3.311E-01 6.75E+01 3.18E+00 G  

Pb-214   N   4.6317E-01                                      5.84E+05             
351.93 4.632E-01  (P 3.203E-02 8.31E+00 3.56E+01 G  
295.22 3.557E-01 - P 5.888E-02 1.47E+01 1.84E+01 G  
242.00 5.800E-01 +   1.894E-01 2.55E+01 7.27E+00 G  

113 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:43:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.8188E-01                                      5.84E+05             
186.21 4.819E-01  (  3.925E-01 5.28E+01 3.56E+00 G  

Th-234   N   3.5612E-01                                      1.63E+12             
63.30 5.451E-01 ?(  1.166E+00 1.33E+02 3.75E+00 G  
92.59 1.930E-01 ?(  4.627E-01 1.49E+02 4.34E+00 G  

Tl-208   N   1.1467E-01                                      5.12E+12             
583.19 1.147E-01  (P 1.690E-02 1.45E+01 8.50E+01 G  
277.37 2.060E-02 & P 1.714E-01 4.04E+02 6.60E+00 G  
860.53 7.742E-02 -   1.280E-01 1.08E+02 1.24E+01 G  

U-235    N   2.7221E-02                                      2.57E+11             
143.77-1.132E-03 %(  1.419E-01 7.61E+03 1.09E+01 G  
205.32 8.703E-02 ?(  2.677E-01 1.90E+02 5.02E+00 G  
163.36 2.918E-02 &(  2.408E-01 5.05E+02 5.08E+00 G  
185.72 0.000E+00 &   2.789E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 8.775E-02 ?   3.238E-01 2.27E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.95       111.        -6.    -0.002   507.92  -3.347E-02   
Th-234      63.18       133.        13.     0.005   265.70   5.451E-01   
Th-234      92.68       136.        11.     0.004   297.12   1.930E-01   
U-235       93.35       119.         7.     0.003   454.38   8.775E-02   
Eu-154     123.13       110.         8.     0.003   363.48   1.233E-02   
Pa-234     132.54        83.        12.     0.004   229.88   3.702E-02   
U-235      162.41        83.         3.     0.001  1009.76   2.918E-02   
Ra-226     186.17       101.        29.     0.011   105.67   4.819E-01   
U-235      205.11        87.         7.     0.003   380.88   8.703E-02   
Eu-152     344.89        36.         9.     0.003   201.04   2.823E-02   
Pa-234     569.12        35.         6.     0.002   308.51   7.199E-02   
Cs-137     657.61        10.        -1.     0.000  1696.11  -8.397E-04   
Eu-154     722.96        35.        -4.    -0.002   406.59  -2.997E-02   
Bi-212     727.28        22.        18.     0.007    74.70   3.812E-01  P
Eu-154     873.04        16.         6.     0.002   199.17   8.256E-02   
Pa-234     879.01        14.         3.     0.001   433.68   3.849E-02   
Pa-234     945.63        21.         4.     0.001   365.16   4.675E-02   
Eu-154    1005.07        17.         3.     0.001   352.63   3.489E-02   
Eu-152    1112.35        19.         6.     0.002   230.74   8.101E-02   
Co-60     1173.07        23.        -4.    -0.002   337.90  -8.502E-03   
Eu-154    1272.13        22.        -6.    -0.002   253.50  -3.406E-02   
Bi-212    1620.69         4.         4.     0.001   175.29   6.337E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8882E-01    4.8882E-01   1.2735E-01    1.3217E-01  5.248E-02
Am-241 #A   -3.3459E-02   -3.3466E-02   1.6998E-01    1.7000E-01  1.382E-01
Bi-212 #     4.2790E-01    4.2790E-01   3.6656E-01    3.6722E-01  2.317E-01
Bi-214       4.4356E-01    4.4358E-01   7.5194E-02    7.7792E-02  2.357E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.4396E-03    4.4396E-03  2.749E-02
Cs-137 #A   -8.3731E-04   -8.3969E-04   1.4242E-02    1.4242E-02  1.158E-02
Eu-152 #C    4.5639E-02    4.5927E-02   7.0278E-02    7.0313E-02  4.410E-02
Eu-154 #A    5.3678E-02    5.4212E-02   1.0798E-01    1.0801E-01  1.240E-01
K-40         1.1286E+01    1.1286E+01   1.0359E+00    1.1805E+00  2.264E-01
Pa-234 #A    4.6188E-02    4.6188E-02   7.9115E-02    7.9943E-02  6.778E-02
Pb-212       3.3244E-01    3.3244E-01   6.0143E-02    6.4774E-02  3.143E-02
Pb-214       4.6315E-01    4.6317E-01   7.8795E-02    8.1718E-02  3.203E-02
Ra-226 #     4.8186E-01    4.8188E-01   5.0920E-01    5.0995E-01  3.925E-01
Th-234 #A    3.5612E-01    3.5612E-01   7.0973E-01    7.1053E-01  1.166E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_003.An1               

Tl-208       1.1467E-01    1.1467E-01   3.4859E-02    3.5622E-02  1.690E-02
U-235  #A    2.7221E-02    2.7221E-02   1.0368E-01    1.0369E-01  1.419E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.313E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3129110E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-09                Received:        03/15/13                      
Lab ID:          244161-007                    Prepared:        03/26/13 12:43                
Matrix:          Soil                          Analyzed:        04/29/13 11:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.06 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0628 U        0.126          0.0988           0.9     
Bismuth-212                           0.244           0.310          0.225                    
Bismuth-214                           0.255           0.0820         0.0410                   
Cesium-137                            0.00653 U       0.0218         0.0172           0.07    
Cobalt-60                             0.00169 U       0.0191         0.0189           0.03    
Europium-152                          0.00376 U       0.0643         0.0433           0.1     
Europium-154                          0.0259 U        0.0784         0.137            0.2     
Lead-212                              0.212           0.0623         0.0357                   
Lead-214                              0.290           0.0887         0.0435                   
Potassium-40                         13.3             1.14           0.266                    
Protactinium-234                      0.0706 U        0.0754         0.0821                   
Radium-226 (By Bismuth-214)           0.255           0.0820         0.0410           0.2     
Thallium-208                          0.0532          0.0290         0.0176                   
Thorium-232 (By Actinium-228)         0.370           0.102          0.0242           0.9     
Thorium-234                           0.567 U         0.546          0.854                    
Uranium-235                           0.0190 U        0.0340         0.128            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-007                   Client ID : 12-PE-E0805-09        

Seqnum : 1513171789007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_007                                Batch         : 196596                       Time      : 29-APR-2013 11:21     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333.06 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.06276           0.09880     0.9      .12556           .12565           -0.044       u        

Bismuth-212                         0.2439            0.2254               .31003           .31028           -0.0016      u        

Bismuth-214                         0.2546            0.04101              .082033          .082846          0.0034       u        

Cesium-137                          0.006526          0.01719     0.07     .021839          .021841          -0.0016      u        

Cobalt-60                           0.001688          0.01893     0.03     .019122          .019122          0            u        

Europium-152                        0.003758          0.04333     0.1      .064263          .064263          -0.0013      u        

Europium-154                        0.02588           0.1368      0.2      .078445          .078456          0            u        

Lead-212                            0.2119            0.03574              .062286          .064703          -0.010       u        

Lead-214                            0.2900            0.04345              .088727          .090183          -0.00046     u        

Potassium-40                        13.29             0.2658               1.1378           1.3193           -0.59        u        

Protactinium-234                    0.07065           0.08207              .075383          .077407          0            u        

Radium-226 (By Bismuth-214)         0.2546            0.04101     0.2      .082033          .082846          0.0034       u        

Thallium-208                        0.05322           0.01761              .029035          .029238          0.0045       u        

Thorium-232 (By Actinium-228)       0.3705            0.02423     0.9      .10246           .10592           0.019        u        

Thorium-234                         0.5670            0.8536               .54622           .54885           0.049        u        

Uranium-235                         0.01895           0.1282      0.18     .033998          .03402           0.010        u        

u=use  

Page 1 of 1                                                                                                             1513171789007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-09          
Sample Description: 244161-007, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:34           Live Time: 2700   sec

Acquisition Time: 4/29/2013 11:21:22        Real Time: 2702   sec
Analysis Time: 4/29/2013 12:06           Dead Time: 0.09   %

Analysis Quantity: 3.331E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.705E-01      1.025E-01      1.059E-01      2.423E-02
Am-241    #AB    6.276E-02      1.256E-01      1.256E-01      9.880E-02
Bi-212    #      2.439E-01      3.100E-01      3.103E-01      2.254E-01
Bi-214           2.546E-01      8.203E-02      8.285E-02      4.101E-02
Co-60     #AB    1.688E-03      1.912E-02      1.912E-02      1.893E-02
Cs-137    #AB    6.526E-03      2.184E-02      2.184E-02      1.719E-02
Eu-152    #AB    3.758E-03      6.426E-02      6.426E-02      4.333E-02
Eu-154    #AB    2.588E-02      7.844E-02      7.846E-02      1.368E-01
K-40      #      1.329E+01      1.138E+00      1.319E+00      2.658E-01
Pa-234    #AB    7.065E-02      7.538E-02      7.741E-02      8.207E-02
Pb-212           2.119E-01      6.229E-02      6.470E-02      3.574E-02
Pb-214           2.900E-01      8.873E-02      9.018E-02      4.345E-02
Ra-226    #      4.538E-01      4.515E-01      4.525E-01      3.416E-01
Th-234    #AB    5.670E-01      5.462E-01      5.489E-01      8.536E-01
Tl-208    #      5.322E-02      2.904E-02      2.924E-02      1.761E-02
U-235     #AB    1.895E-02      3.400E-02      3.402E-02      1.282E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.592E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:06:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_007.An1               

Sample description                                             
244161-007, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_007.An1

Acquisition information
Start time:                 4/29/2013 11:21:22
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3306E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3306E+02) = 

8.1148E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1542

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.34       11. 100.03   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.43       19.  68.90   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.16       60.  26.51   0.78  3.012E-02
92.67       21.  67.32   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.743E-01 U235  
93.35   4.100  3.854E-01 Ac228 

92.81       19.  70.88   0.85  3.990E-02    92.59   4.343  3.371E-01 Th234 
93.35   5.760  2.518E-01 U235  
93.35   4.100  3.538E-01 Ac228 

92.81       19.  70.88   0.85  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.518E-01 U235  
93.35   4.100  3.538E-01 Ac228 

163.39        7. 206.86   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
186.23       26.  49.75   0.96  4.815E-02   186.21   3.555  4.538E-01 Ra226 
205.59       11. 123.49   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
238.48      139.  14.07   1.12  4.319E-02   238.63  43.600  2.118E-01 Pb212 
241.86       39.  35.13   0.78  4.285E-02   242.00   7.268  3.729E-01 Pb214 
277.90        8. 120.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01       79.  20.14   0.93  3.815E-02   295.22  18.414  3.170E-01 Pb214 
338.08       43.  34.18   0.40  3.494E-02   338.32  11.400  3.268E-01 Ac228 
351.69      104.  15.09   0.49  3.404E-02   351.93  35.600  2.591E-01 Pb214 
569.59        4. 179.67   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
582.88       34.  27.28   1.33  2.416E-02   583.19  85.000  5.024E-02 Tl208 
609.49       90.  14.82   0.44  2.345E-02   609.31  45.490  2.535E-01 Bi214 
660.68        4. 167.33   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.67       11.  63.55   1.45  2.078E-02   727.33   6.650  2.439E-01 Bi212 
779.69        1. 914.07   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.66       17.  39.91   1.54  1.851E-02   860.53  12.400  2.199E-01 Tl208 
872.14        3. 186.29   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
881.44       11.  53.35   1.56  1.818E-02   880.52  10.500  1.789E-01 Pa234 

883.24   9.700  1.940E-01 Pa234 
881.47       10.  68.20   1.56  1.822E-02   880.52  10.500  1.571E-01 Pa234 

883.24   9.700  1.704E-01 Pa234 
911.49       60.  13.83   0.88  1.779E-02   911.20  26.200  3.895E-01 Ac228 
968.14       12.  64.47   1.61  1.704E-02   968.96  15.900  1.312E-01 Ac228 

1120.48       24.  29.88   0.33  1.535E-02  1120.29  14.910  3.085E-01 Bi214 
1172.47        1. 823.19   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.32        3. 239.14   1.77  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.47        1. 778.26   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.75      604.   4.14   1.94  1.254E-02  1460.82  10.550  1.329E+01 K40   
1764.63       11.  32.70   1.92  1.069E-02  1764.49  15.310  2.053E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.97    77.16        86.        60. 1.979E+03   53.02   0.778  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.78    59.34        59.        11.     0.004   200.06   0.816s
Th-234    253.14    63.43        73.        19.     0.007   137.81   0.820 
Th-234    369.98    92.67        89.        21.     0.008   134.63   0.853 
U-235     372.69    93.35        84.        19.     0.007   141.76   0.854D
Ac-228    372.69    93.35        84.        19.     0.007   141.76   0.854D
Eu-154    490.59   122.85       110.        -8.    -0.003   392.06   0.887s
Pa-234    523.83   131.17       112.       -11.    -0.004   290.65   0.896s
U-235     575.64   144.14       101.       -12.    -0.005   239.67   0.910s
U-235     652.59   163.39        95.         7.     0.003   413.72   0.931s
Ra-226    743.88   186.23        70.        26.     0.010    99.49   0.956s
U-235     821.29   205.59        89.        11.     0.004   246.99   0.976s
Pb-212    952.73   238.48        92.       133.     0.049    28.15   1.121 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.25   241.86        66.        39.     0.014    70.25   0.778 
Tl-208   1110.32   277.90        42.         8.     0.003   241.23   1.051s
Pb-214   1178.71   295.01        58.        74.     0.027    40.27   0.928s
Ac-228   1350.89   338.08        57.        43.     0.016    68.36   0.402s
Pb-214   1405.31   351.69        57.       104.     0.039    30.17   0.492s
Pa-234   2276.67   569.59        23.         4.     0.001   359.35   1.323s
Tl-208   2329.80   582.88        27.        34.     0.013    54.56   1.334s
Bi-214   2436.23   609.49        39.        90.     0.033    29.64   0.437s
Cs-137   2641.01   660.68        21.         4.     0.002   334.66   1.398s
Eu-154   2898.82   725.13        40.        -9.    -0.003   207.30   1.446s
Bi-212   2908.98   727.67        20.        11.     0.004   127.10   1.449s
Eu-152   3117.14   779.69        18.         1.     0.000  1828.14   1.487s
Bi-212   3140.71   785.59        25.        -2.    -0.001   799.55   1.491s
Tl-208   3441.12   860.66        14.        17.     0.006    79.83   1.544s
Eu-154   3487.05   872.14        19.         3.     0.001   372.57   1.552s
Pa-234   3524.39   881.47        18.        10.     0.004   136.41   1.557s
Pa-234   3524.27   881.44        13.        11.     0.004   106.71   1.559s
Ac-228   3644.54   911.49         3.        60.     0.022    27.66   0.884s
Ac-228   3871.25   968.14        23.        12.     0.004   128.94   1.614s
Eu-154   3982.57   995.96        30.        -3.    -0.001   480.70   1.630s
Bi-214   4481.05  1120.48        12.        24.     0.009    59.76   0.328s
Co-60    4689.19  1172.47        28.         1.     0.000  1646.38   1.727s
Eu-154   5097.02  1274.32        24.         3.     0.001   478.29   1.774s
Co-60    5329.91  1332.47        13.         1.     0.000  1556.53   1.798s
K-40     5843.71  1460.75        25.       585.     0.217     8.29   1.936s
Bi-214   7061.29  1764.63        10.        11.     0.004    65.40   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7048E-01                                      5.12E+12             
911.20 3.895E-01  (  2.423E-02 1.38E+01 2.62E+01 G  
968.96 1.312E-01 -   1.244E-01 6.45E+01 1.59E+01 G  
338.32 3.268E-01  (  1.324E-01 3.42E+01 1.14E+01 G  

Energy duplication    
93.35 3.538E-01     3.912E-01 7.09E+01 4.10E+00 XA 

Am-241   I   6.2762E-02                                      1.58E+05             
59.54 6.276E-02 &(  9.880E-02 1.00E+02 3.59E+01 G  

Bi-212   N   2.4392E-01                                      5.12E+12             
727.33 2.439E-01 ?(  2.254E-01 6.36E+01 6.65E+00 G  
785.37-2.472E-01 -   1.599E+00 4.00E+02 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74-4.369E-02 %   1.271E+00 1.78E+03 1.51E+00 G  

Bi-214   N   2.5459E-01                                      5.84E+05             
609.31 2.535E-01  (P 4.101E-02 1.48E+01 4.55E+01 G  

1120.29 3.085E-01 @(P 1.082E-01 2.99E+01 1.49E+01 G  
1764.49 2.053E-01 ?(P 1.358E-01 3.27E+01 1.53E+01 G  

Co-60    T   1.6880E-03                                      1.93E+03             
1332.49 1.495E-03 ?(  1.893E-02 7.78E+02 1.00E+02 G  
1173.23 1.881E-03 ?(  2.531E-02 8.23E+02 9.98E+01 G  

Cs-137   I   6.5258E-03                                      1.10E+04             
661.66 6.526E-03 &(  1.719E-02 1.67E+02 8.50E+01 G  

Eu-152   I   3.7583E-03                                      4.94E+03             
344.28 1.828E-03 %(  4.333E-02 1.45E+03 2.66E+01 G  
121.78-1.759E-03 %   4.918E-02 1.70E+03 2.84E+01 G  
778.90 7.716E-03 ?(  1.151E-01 9.14E+02 1.30E+01 G  
964.08-1.089E-03 %   1.647E-01 9.18E+03 1.45E+01 G  

1112.08-1.913E-03 &   1.595E-01 5.07E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.618E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.5878E-02                                      3.14E+03             
873.18 4.659E-02 &(  1.368E-01 1.86E+02 1.22E+01 G  
123.07-1.189E-02 -   3.776E-02 1.96E+02 4.04E+01 G  

1274.43 1.865E-02 ?(  7.132E-02 2.39E+02 3.49E+01 G  
723.30-6.603E-02 +   1.068E-01 1.04E+02 2.00E+01 G  

1004.72-1.464E-03 %   1.223E-01 5.08E+03 1.79E+01 G  
996.25-5.764E-02 +   2.222E-01 2.40E+02 1.05E+01 G  

K-40     N   1.3288E+01                                      4.57E+11             
1460.82 1.329E+01  (P 2.658E-01 4.14E+00 1.06E+01 G  

Pa-234   N   7.0645E-02                                      1.63E+12             
131.30-3.508E-02 ?(  8.207E-02 1.45E+02 1.82E+01 G  
569.50 5.123E-02 ?(  1.455E-01 1.80E+02 9.30E+00 G  
946.00 0.000E+00 +   2.279E-01 1.00E+03 1.35E+01 G  
880.52 1.571E-01  (  1.564E-01 6.82E+01 1.05E+01 G  
883.24 1.940E-01 ?(  1.418E-01 5.34E+01 9.70E+00 G  

Pb-212   N   2.1185E-01                                      5.12E+12             
238.63 2.118E-01  (P 3.574E-02 1.41E+01 4.36E+01 G  
300.09-3.443E-02 % P 4.332E-01 1.00E+03 3.18E+00 G  

Pb-214   N   2.9003E-01                                      5.84E+05             
351.93 2.591E-01  (P 4.345E-02 1.51E+01 3.56E+01 G  
295.22 3.170E-01 @(P 7.591E-02 2.01E+01 1.84E+01 G  
242.00 3.729E-01  (P 1.832E-01 3.51E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.5379E-01                                      5.84E+05             
186.21 4.538E-01  (  3.416E-01 4.97E+01 3.56E+00 G  

Th-234   N   5.6704E-01                                      1.63E+12             
63.30 7.985E-01 ?(  8.536E-01 6.89E+01 3.75E+00 G  
92.59 3.672E-01  (  3.852E-01 6.73E+01 4.34E+00 G  

Tl-208   N   5.3221E-02                                      5.12E+12             
583.19 5.024E-02 ?(  1.761E-02 2.73E+01 8.50E+01 G  
277.37 9.166E-02 &(  1.741E-01 1.21E+02 6.60E+00 G  
860.53 2.199E-01 +   1.144E-01 3.99E+01 1.24E+01 G  

U-235    N   1.8952E-02                                      2.57E+11             
143.77-6.686E-02 ?(  1.282E-01 1.20E+02 1.09E+01 G  
205.32 1.435E-01 ?(  2.833E-01 1.23E+02 5.02E+00 G  
163.36 8.068E-02 &(  2.702E-01 2.07E+02 5.08E+00 G  
185.72 1.482E-03 %   2.629E-02 1.08E+03 5.70E+01 G  

Energy duplication    
93.35 2.518E-01 ?   2.785E-01 7.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

125 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:06:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.34        59.        11.     0.004   200.06   6.276E-02   
Th-234      63.43        73.        19.     0.007   137.81   7.985E-01   
Th-234      92.67        89.        21.     0.008   134.63   3.672E-01   
U-235       93.35        84.        19.     0.007   141.76   2.518E-01   
Eu-154     122.85       110.        -8.    -0.003   392.06  -1.189E-02   
Pa-234     131.17       112.       -11.    -0.004   290.65  -3.508E-02   
U-235      144.14       101.       -12.    -0.005   239.67  -6.686E-02   
U-235      163.39        95.         7.     0.003   413.72   8.068E-02   
Ra-226     186.23        70.        26.     0.010    99.49   4.538E-01   
U-235      205.59        89.        11.     0.004   246.99   1.435E-01   
Pa-234     569.59        23.         4.     0.001   359.35   5.123E-02   
Cs-137     660.68        21.         4.     0.002   334.66   6.526E-03   
Eu-154     725.13        40.        -9.    -0.003   207.30  -6.603E-02   
Bi-212     727.67        20.        11.     0.004   127.10   2.439E-01   
Eu-152     779.69        18.         1.     0.000  1828.14   7.716E-03   
Bi-212     785.59        25.        -2.    -0.001   799.55  -2.472E-01   
Eu-154     872.14        19.         3.     0.001   372.57   4.659E-02   
Pa-234     881.47        18.        10.     0.004   136.41   1.571E-01   
Pa-234     881.44        13.        11.     0.004   106.71   1.940E-01   
Eu-154     995.96        30.        -3.    -0.001   480.70  -5.764E-02   
Co-60     1172.47        28.         1.     0.000  1646.38   1.881E-03   
Eu-154    1274.32        24.         3.     0.001   478.29   1.865E-02   
Co-60     1332.47        13.         1.     0.000  1556.53   1.495E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.7048E-01    3.7048E-01   1.0246E-01    1.0592E-01  2.423E-02
Am-241 #A    6.2750E-02    6.2762E-02   1.2556E-01    1.2565E-01  9.880E-02
Bi-212 #     2.4392E-01    2.4392E-01   3.1003E-01    3.1028E-01  2.254E-01
Bi-214       2.5458E-01    2.5459E-01   8.2033E-02    8.2846E-02  4.101E-02
Co-60  #A    1.6608E-03    1.6880E-03   1.9122E-02    1.9122E-02  1.893E-02
Cs-137 #A    6.5073E-03    6.5258E-03   2.1839E-02    2.1841E-02  1.719E-02
Eu-152 #A    3.7346E-03    3.7583E-03   6.4263E-02    6.4263E-02  4.333E-02
Eu-154 #A    2.5622E-02    2.5878E-02   7.8445E-02    7.8456E-02  1.368E-01
K-40   #     1.3288E+01    1.3288E+01   1.1378E+00    1.3193E+00  2.658E-01
Pa-234 #A    7.0645E-02    7.0645E-02   7.5383E-02    7.7407E-02  8.207E-02
Pb-212       2.1185E-01    2.1185E-01   6.2286E-02    6.4703E-02  3.574E-02
Pb-214       2.9001E-01    2.9003E-01   8.8727E-02    9.0183E-02  4.345E-02
Ra-226 #     4.5376E-01    4.5379E-01   4.5148E-01    4.5252E-01  3.416E-01
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Th-234 #A    5.6704E-01    5.6704E-01   5.4622E-01    5.4885E-01  8.536E-01
Tl-208 #     5.3221E-02    5.3221E-02   2.9035E-02    2.9238E-02  1.761E-02
U-235  #A    1.8952E-02    1.8952E-02   3.3998E-02    3.4020E-02  1.282E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.447E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4468165E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-10                Received:        03/15/13                      
Lab ID:          244161-008                    Prepared:        03/26/13 12:47                
Matrix:          Soil                          Analyzed:        04/29/13 10:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.05 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:45                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0396 U          0.126         0.101             0.9    
Bismuth-212                          0.295             0.476         0.234                    
Bismuth-214                          0.373             0.0830        0.0388                   
Cesium-137                           0.0107 U          0.0240        0.0187            0.07   
Cobalt-60                           -0.0000684 U       0.0199        0.0164            0.03   
Europium-152                         0.0287 U          0.0691        0.0518            0.1    
Europium-154                         0.0125 U          0.0261        0.148             0.2    
Lead-212                             0.342             0.0646        0.0351                   
Lead-214                             0.453             0.0772        0.0361                   
Potassium-40                        11.5               1.03          0.233                    
Protactinium-234                     0.00225 U         0.00714       0.0754                   
Radium-226 (By Bismuth-214)          0.373             0.0830        0.0388            0.2    
Thallium-208                         0.150             0.0337        0.0126                   
Thorium-232 (By Actinium-228)        0.472             0.0970        0.0304            0.9    
Thorium-234                          0.583 U           0.437         1.09                     
Uranium-235                          0.0657 U          0.0381        0.122             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-008                   Client ID : 12-PE-E0805-10        

Seqnum : 1533171791006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_006                                Batch         : 196596                       Time      : 29-APR-2013 10:36     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 359.05 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.03955           0.1010      0.9      .1261            .12613           -0.044       u        

Bismuth-212                         0.2949            0.2342               .47627           .47651           -0.0016      u        

Bismuth-214                         0.3728            0.03875              .082973          .084647          0.0034       u        

Cesium-137                          0.01074           0.01867     0.07     .024045          .024049          -0.0016      u        

Cobalt-60                           -0.00006844       0.01636     0.03     .019875          .019875          0            u        

Europium-152                        0.02872           0.05175     0.1      .069084          .069098          -0.0013      u        

Europium-154                        0.01248           0.1481      0.2      .026115          .026124          0            u        

Lead-212                            0.3423            0.03514              .064572          .069159          -0.010       u        

Lead-214                            0.4526            0.03607              .077241          .080088          -0.00046     u        

Potassium-40                        11.54             0.2326               1.0343           1.1852           -0.59        u        

Protactinium-234                    0.002249          0.07540              .0071363         .0071582         0            u        

Radium-226 (By Bismuth-214)         0.3728            0.03875     0.2      .082973          .084647          0.0034       u        

Thallium-208                        0.1498            0.01263              .033717          .035052          0.0045       u        

Thorium-232 (By Actinium-228)       0.4723            0.03038     0.9      .096951          .10279           0.019        u        

Thorium-234                         0.5827            1.088                .43694           .44039           0.049        u        

Uranium-235                         0.06568           0.1220      0.18     .038134          .038341          0.010        u        

u=use  

Page 1 of 1                                                                                                             1533171791006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-10          
Sample Description: 244161-008, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:45           Live Time: 2700   sec

Acquisition Time: 4/29/2013 10:36:34        Real Time: 2705   sec
Analysis Time: 4/29/2013 11:21           Dead Time: 0.19   %

Analysis Quantity: 3.591E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.723E-01      9.695E-02      1.028E-01      3.038E-02
Am-241    #AB    3.955E-02      1.261E-01      1.261E-01      1.010E-01
Bi-212    #      2.949E-01      4.763E-01      4.765E-01      2.342E-01
Bi-214           3.728E-01      8.297E-02      8.465E-02      3.875E-02
Co-60     #AB   -6.844E-05      1.988E-02      1.988E-02      1.636E-02
Cs-137    #AB    1.074E-02      2.404E-02      2.405E-02      1.867E-02
Eu-152    #AB    2.872E-02      6.908E-02      6.910E-02      5.175E-02
Eu-154    #AB    1.248E-02      2.612E-02      2.612E-02      1.481E-01
K-40             1.154E+01      1.034E+00      1.185E+00      2.326E-01
Pa-234    #AB    2.249E-03      7.136E-03      7.158E-03      7.540E-02
Pb-212           3.423E-01      6.457E-02      6.916E-02      3.514E-02
Pb-214           4.526E-01      7.724E-02      8.009E-02      3.607E-02
Ra-226           9.377E-01      5.582E-01      5.607E-01      3.691E-01
Th-234    #AB    5.827E-01      4.369E-01      4.404E-01      1.088E+00
Tl-208           1.498E-01      3.372E-02      3.505E-02      1.263E-02
U-235     #AB    6.568E-02      3.813E-02      3.834E-02      1.220E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.530E+01

Analyst: Andrew Alexander
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Sample description                                             
244161-008, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_006.An1

Acquisition information
Start time:                 4/29/2013 10:36:34
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5905E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5905E+02) = 

7.5274E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1061

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.81        7. 159.40   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.99       11. 143.44   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.705E-01 Th234 
77.01      108.  20.10   0.62  2.924E-02
92.77       41.  37.50   0.83  3.899E-02    92.59   4.343  6.795E-01 Th234 

92.59   4.343  6.795E-01 Th234 
93.35   5.760  5.073E-01 U235  

93.35        4. 366.54   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  6.115E-02 Ac228 

93.35        4. 366.54   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  6.115E-02 Ac228 

120.04        6. 192.84   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.49       13. 112.77   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.767E-02 U235  
186.15       56.  29.03   0.93  4.855E-02   185.72  57.000  5.650E-02 U235  

186.21   3.555  9.067E-01 Ra226 
185.72  57.000  5.650E-02 U235  

186.28       58.  29.76   0.86  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.377E-01 Ra226 

204.81       14.  96.64   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.656E-01 U235  

238.74      253.   8.06   0.98  4.346E-02   238.63  43.600  3.658E-01 Pb212 
241.84       46.  30.88   0.99  4.316E-02   242.00   7.268  4.091E-01 Pb214 
277.74       29.  35.68   0.45  3.983E-02   277.37   6.600  3.067E-01 Tl208 
295.22      115.  14.13   1.21  3.829E-02   295.22  18.414  4.539E-01 Pb214 
300.20       16.  62.06   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.36       61.  20.26   0.72  3.500E-02   338.32  11.400  4.262E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.98        4. 269.40   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.89      201.   8.77   1.16  3.408E-02   351.93  35.600  4.519E-01 Pb214 
572.62        3. 158.64   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.25      114.  10.84   1.33  2.394E-02   583.19  85.000  1.498E-01 Tl208 
609.40      139.  10.57   1.86  2.322E-02   609.31  45.490  3.677E-01 Bi214 
661.25        7. 111.92   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.43        8.  70.48   1.44  2.051E-02   727.33   6.650    PBC<MDA Bi212 
779.20        1. 580.18   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.59        9.  76.03   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.48        7.  92.60   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
910.97       76.  12.53   1.45  1.750E-02   911.20  26.200  4.645E-01 Ac228 
964.31        7. 120.25   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.19       50.  19.51   0.88  1.675E-02   968.96  15.900  5.182E-01 Ac228 
994.93        6. 120.58   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.51        2. 323.67   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1111.07        5. 121.90   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.01       46.  23.89   0.39  1.507E-02  1120.29  14.910  5.707E-01 Bi214 
1409.97        1. 287.16   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.86      552.   4.36   1.83  1.229E-02  1460.82  10.550  1.153E+01 K40   
1621.17        1. 314.39   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.68       22.  23.48   2.13  1.048E-02  1764.49  15.310  3.877E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.26    77.01       153.       108. 3.708E+03   40.20   0.625  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.50    57.81        64.         7.     0.003   318.80   0.796s
Th-234    252.23    62.99       125.        11.     0.004   286.88   0.800s
Th-234    371.25    92.77        99.        41.     0.015    74.99   0.831 
U-235     373.56    93.35        82.         4.     0.001   733.07   0.832D
Ac-228    373.56    93.35        82.         4.     0.001   733.07   0.832D
Eu-152    480.24   120.04        75.         6.     0.002   385.69   0.862s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    491.89   122.96       103.        -7.    -0.003   416.02   0.864s
Pa-234    523.27   130.81       110.        -5.    -0.002   638.17   0.873s
U-235     573.96   143.49       107.        13.     0.005   225.55   0.886s
U-235     652.46   163.13       124.       -12.    -0.004   277.55   0.906s
U-235     744.46   186.15       104.        56.     0.021    58.06   0.929 
Ra-226    744.98   186.28        96.        58.     0.021    59.53   0.858 
U-235     819.06   204.81        84.        14.     0.005   193.28   0.950s
Pb-212    954.83   238.78       105.       232.     0.086    18.51   0.945 
Pb-214    966.99   241.82       244.        -4.    -0.001  1146.20   0.987s
Tl-208   1110.58   277.74        34.        29.     0.011    71.36   0.452s
Pb-214   1180.45   295.22        58.       115.     0.043    28.27   1.211s
Pb-212   1200.36   300.20        48.        16.     0.006   124.13   1.046 
Ac-228   1352.90   338.36        34.        61.     0.023    40.53   0.717s
Eu-152   1375.40   343.98        53.         4.     0.001   538.80   1.089s
Pb-214   1407.02   351.89        45.       197.     0.073    17.54   1.164 
Pa-234   2289.51   572.62         9.         3.     0.001   317.29   1.302s
Tl-208   2332.03   583.25        16.       109.     0.040    21.69   1.332 
Bi-214   2436.59   609.40        40.       139.     0.052    21.14   1.857s
Cs-137   2643.94   661.25        29.         7.     0.003   223.84   1.383s
Eu-154   2893.34   723.61        34.        -7.    -0.003   246.79   1.436s
Bi-212   2908.61   727.43        24.         8.     0.003   140.97   1.440s
Eu-152   3115.68   779.20        27.         1.     0.000  1160.35   1.483s
Bi-212   3141.24   785.59        25.         9.     0.004   152.05   1.488s
Tl-208   3440.78   860.48        20.         7.     0.003   185.20   1.549s
Eu-154   3486.79   871.99        25.        -4.    -0.002   342.11   1.560s
Pa-234   3535.32   884.12        24.        -3.    -0.001   434.24   1.568s
Ac-228   3642.73   910.97         5.        76.     0.028    25.05   1.453 
Pa-234   3786.19   946.84        32.        -3.    -0.001   630.60   1.617s
Eu-152   3856.08   964.31        34.         7.     0.003   240.51   1.630 
Ac-228   3875.60   969.19        12.        50.     0.018    39.02   0.879s
Eu-154   3978.58   994.93        20.         6.     0.002   241.16   1.655s
Eu-154   4016.92  1004.51        22.         2.     0.001   647.34   1.661s
Eu-152   4443.20  1111.07        18.         5.     0.002   243.81   1.740s
Bi-214   4478.98  1120.01        17.        46.     0.017    47.79   0.389s
Co-60    4698.10  1174.78        35.        -8.    -0.003   213.67   1.783s
Eu-152   5639.24  1409.97         7.         1.     0.000   574.32   1.936s
K-40     5842.94  1460.86        22.       536.     0.199     8.72   1.830 
Bi-212   6484.60  1621.17         8.         1.     0.000   628.78   2.057s
Bi-214   7059.09  1764.68        10.        22.     0.008    46.96   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7230E-01                                      5.12E+12             
911.20 4.645E-01  (  3.038E-02 1.25E+01 2.62E+01 G  
968.96 5.182E-01  (  8.623E-02 1.95E+01 1.59E+01 G  
338.32 4.262E-01  (  9.493E-02 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 6.115E-02 &   3.654E-01 3.67E+02 4.10E+00 XA 

Am-241   I   3.9554E-02                                      1.58E+05             
59.54 3.955E-02 ?(  1.010E-01 1.59E+02 3.59E+01 G  

Bi-212   N   2.9487E-01                                      5.12E+12             
727.33 1.580E-01 @(P 2.342E-01 7.05E+01 6.65E+00 G  
785.37 1.223E+00 ?(P 1.499E+00 7.60E+01 1.11E+00 G  

1620.74 2.153E-01 ?(  1.071E+00 3.14E+02 1.51E+00 G  

Bi-214   N   3.7275E-01                                      5.84E+05             
609.31 3.677E-01  (P 3.875E-02 1.06E+01 4.55E+01 G  

1120.29 5.707E-01 +   1.192E-01 2.39E+01 1.49E+01 G  
1764.49 3.877E-01 ?(P 1.260E-01 2.35E+01 1.53E+01 G  

Co-60    T  -6.8440E-05                                      1.93E+03             
1332.49-6.844E-05 %(  1.636E-02 1.45E+04 1.00E+02 G  
1173.23-1.615E-02 +   2.689E-02 1.07E+02 9.98E+01 G  

Cs-137   I   1.0742E-02                                      1.10E+04             
661.66 1.074E-02 &(  1.867E-02 1.12E+02 8.50E+01 G  

Eu-152   I   2.8724E-02                                      4.94E+03             
344.28 1.187E-02 &(  5.175E-02 2.69E+02 2.66E+01 G  
121.78 1.323E-02 ?(  4.115E-02 1.93E+02 2.84E+01 G  
778.90 1.411E-02 ?(  1.333E-01 5.80E+02 1.30E+01 G  
964.08 8.269E-02 ?(  1.557E-01 1.20E+02 1.45E+01 G  

1112.08 7.333E-02 ?(  1.376E-01 1.22E+02 1.34E+01 G  
1408.01 1.420E-02 ?(  6.406E-02 2.87E+02 2.09E+01 G  

Eu-154   I   1.2479E-02                                      3.14E+03             
873.18-5.479E-02 ?(  1.481E-01 1.71E+02 1.22E+01 G  
123.07-1.006E-02 +   3.392E-02 2.08E+02 4.04E+01 G  

1274.43 0.000E+00 +   1.311E-01 1.00E+03 3.49E+01 G  
723.30-4.784E-02 +   9.260E-02 1.23E+02 2.00E+01 G  

1004.72 2.005E-02 &   1.044E-01 3.24E+02 1.79E+01 G  
996.25 9.045E-02 &(  1.682E-01 1.21E+02 1.05E+01 G  

135 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:21:46
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1535E+01                                      4.57E+11             
1460.82 1.153E+01  (P 2.326E-01 4.36E+00 1.06E+01 G  

Pa-234   N   2.2492E-03                                      1.63E+12             
131.30-1.449E-02 &(  7.540E-02 3.19E+02 1.82E+01 G  
569.50 3.502E-02 ?(  8.489E-02 1.59E+02 9.30E+00 G  
946.00-3.158E-02 &   1.609E-01 3.15E+02 1.35E+01 G  
880.52-1.804E-04 %   1.952E-01 6.57E+04 1.05E+01 G  
883.24-5.264E-02 +   1.821E-01 2.17E+02 9.70E+00 G  

Pb-212   N   3.4230E-01                                      5.12E+12             
238.63 3.410E-01  (P 3.514E-02 9.26E+00 4.36E+01 G  
300.09 3.608E-01 ?(P 3.752E-01 6.21E+01 3.18E+00 G  

Pb-214   N   4.5259E-01                                      5.84E+05             
351.93 4.519E-01  (P 3.607E-02 8.77E+00 3.56E+01 G  
295.22 4.539E-01 *(P 7.029E-02 1.41E+01 1.84E+01 G  
242.00-3.442E-02 -   3.238E-01 5.73E+02 7.27E+00 G  

Ra-226   N   9.3770E-01                                      5.84E+05             
186.21 9.377E-01  (  3.691E-01 2.98E+01 3.56E+00 G  

Th-234   N   5.8265E-01                                      1.63E+12             
63.30 4.705E-01 ?(  1.088E+00 1.43E+02 3.75E+00 G  
92.59 6.795E-01  (  3.819E-01 3.75E+01 4.34E+00 G  

Tl-208   N   1.4979E-01                                      5.12E+12             
583.19 1.498E-01  (P 1.263E-02 1.08E+01 8.50E+01 G  
277.37 3.067E-01 + P 1.443E-01 3.57E+01 6.60E+00 G  
860.53 9.223E-02 -   1.293E-01 9.26E+01 1.24E+01 G  

U-235    N   6.5682E-02                                      2.57E+11             
143.77 6.767E-02 &(  1.220E-01 1.13E+02 1.09E+01 G  
205.32 1.656E-01 &(  2.534E-01 9.66E+01 5.02E+00 G  
163.36-1.273E-01 +   2.846E-01 1.39E+02 5.08E+00 G  
185.72 5.650E-02  (  2.399E-02 2.90E+01 5.70E+01 G  

Energy duplication    
93.35 4.353E-02 &   2.601E-01 3.67E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.81        64.         7.     0.003   318.80   3.955E-02   
Th-234      62.99       125.        11.     0.004   286.88   4.705E-01   
Th-234      92.77        99.        41.     0.015    74.99   6.795E-01   
U-235       93.35        82.         4.     0.001   733.07   4.353E-02   
Eu-152     120.04        75.         6.     0.002   385.69   1.323E-02   
Eu-154     122.96       103.        -7.    -0.003   416.02  -1.006E-02   
Pa-234     130.81       110.        -5.    -0.002   638.17  -1.449E-02   
U-235      143.49       107.        13.     0.005   225.55   6.767E-02   
U-235      163.13       124.       -12.    -0.004   277.55  -1.273E-01   
U-235      186.15       104.        56.     0.021    58.06   5.650E-02   
U-235      204.81        84.        14.     0.005   193.28   1.656E-01   
Eu-152     343.98        53.         4.     0.001   538.80   1.187E-02   
Pa-234     572.62         9.         3.     0.001   317.29   3.502E-02   
Cs-137     661.25        29.         7.     0.003   223.84   1.074E-02   
Eu-154     723.61        34.        -7.    -0.003   246.79  -4.784E-02   
Bi-212     727.43        24.         8.     0.003   140.97   1.580E-01  P
Eu-152     779.20        27.         1.     0.000  1160.35   1.411E-02   
Bi-212     785.59        25.         9.     0.004   152.05   1.223E+00  P
Eu-154     871.99        25.        -4.    -0.002   342.11  -5.479E-02   
Pa-234     884.12        24.        -3.    -0.001   434.24  -5.264E-02   
Pa-234     946.84        32.        -3.    -0.001   630.60  -3.158E-02   
Eu-152     964.31        34.         7.     0.003   240.51   8.269E-02   
Eu-154     994.93        20.         6.     0.002   241.16   9.045E-02   
Eu-154    1004.51        22.         2.     0.001   647.34   2.005E-02   
Eu-152    1111.07        18.         5.     0.002   243.81   7.333E-02   
Co-60     1174.78        35.        -8.    -0.003   213.67  -1.615E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1409.97         7.         1.     0.000   574.32   1.420E-02   
Bi-212    1621.17         8.         1.     0.000   628.78   2.153E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7230E-01    4.7230E-01   9.6951E-02    1.0279E-01  3.038E-02
Am-241 #A    3.9546E-02    3.9554E-02   1.2610E-01    1.2613E-01  1.010E-01
Bi-212 #C    2.9487E-01    2.9487E-01   4.7627E-01    4.7651E-01  2.342E-01
Bi-214       3.7273E-01    3.7275E-01   8.2973E-02    8.4647E-02  3.875E-02
Co-60  #A   -6.7340E-05   -6.8440E-05   1.9875E-02    1.9875E-02  1.636E-02
Cs-137 #A    1.0711E-02    1.0742E-02   2.4045E-02    2.4049E-02  1.867E-02
Eu-152 #A    2.8543E-02    2.8724E-02   6.9084E-02    6.9098E-02  5.175E-02
Eu-154 #A    1.2355E-02    1.2479E-02   2.6115E-02    2.6124E-02  1.481E-01
K-40         1.1535E+01    1.1535E+01   1.0343E+00    1.1852E+00  2.326E-01
Pa-234 #A    2.2492E-03    2.2492E-03   7.1363E-03    7.1582E-03  7.540E-02
Pb-212       3.4230E-01    3.4230E-01   6.4572E-02    6.9159E-02  3.514E-02
Pb-214       4.5257E-01    4.5259E-01   7.7241E-02    8.0088E-02  3.607E-02
Ra-226       9.3765E-01    9.3770E-01   5.5818E-01    5.6074E-01  3.691E-01
Th-234 #A    5.8265E-01    5.8265E-01   4.3694E-01    4.4039E-01  1.088E+00
Tl-208       1.4979E-01    1.4979E-01   3.3717E-02    3.5052E-02  1.263E-02
U-235  #A    6.5682E-02    6.5682E-02   3.8134E-02    3.8341E-02  1.220E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.426E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4262159E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-11                Received:        03/15/13                      
Lab ID:          244161-009                    Prepared:        03/26/13 12:51                
Matrix:          Soil                          Analyzed:        04/29/13 10:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.1 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0485 U        0.127          0.101            0.9     
Bismuth-212                           0.366           0.404          0.279                    
Bismuth-214                           0.354           0.0969         0.0470                   
Cesium-137                            0.00594 U       0.0222         0.0176           0.07    
Cobalt-60                            -0.00413 U       0.0274         0.0220           0.03    
Europium-152                          0.0346 U        0.0662         0.0546           0.1     
Europium-154                          0.0203 U        0.0442         0.149            0.2     
Lead-212                              0.335           0.0641         0.0347                   
Lead-214                              0.414           0.0824         0.0385                   
Potassium-40                         14.1             1.15           0.261                    
Protactinium-234                      0.0224 U        0.0581         0.0792                   
Radium-226 (By Bismuth-214)           0.354           0.0969         0.0470           0.2     
Thallium-208                          0.135           0.0342         0.0144                   
Thorium-232 (By Actinium-228)         0.474           0.100          0.0480           0.9     
Thorium-234                           0.293 U         0.608          1.01                     
Uranium-235                           0.0101 U        0.0308         0.117            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-009                   Client ID : 12-PE-E0805-11        

Seqnum : 1513171789006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_006                                Batch         : 196596                       Time      : 29-APR-2013 10:34     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.1 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.04850           0.1012      0.9      .12698           .12703           -0.044       u        

Bismuth-212                         0.3663            0.2787               .40449           .40492           -0.0016      u        

Bismuth-214                         0.3540            0.04703              .096896          .098224          0.0034       u        

Cesium-137                          0.005937          0.01758     0.07     .022175          .022177          -0.0016      u        

Cobalt-60                           -0.004130         0.02202     0.03     .027399          .0274            0            u        

Europium-152                        0.03462           0.05462     0.1      .066224          .066254          -0.0013      u        

Europium-154                        0.02029           0.1491      0.2      .044192          .044205          0            u        

Lead-212                            0.3348            0.03473              .064122          .069843          -0.010       u        

Lead-214                            0.4140            0.03850              .082417          .085577          -0.00046     u        

Potassium-40                        14.06             0.2608               1.1505           1.3501           -0.59        u        

Protactinium-234                    0.02239           0.07917              .05807           .058337          0            u        

Radium-226 (By Bismuth-214)         0.3540            0.04703     0.2      .096896          .098224          0.0034       u        

Thallium-208                        0.1348            0.01438              .034204          .035293          0.0045       u        

Thorium-232 (By Actinium-228)       0.4736            0.04796     0.9      .10002           .10575           0.019        u        

Thorium-234                         0.2926            1.005                .60844           .60907           0.049        u        

Uranium-235                         0.01010           0.1169      0.18     .030816          .030823          0.010        u        

u=use  

Page 1 of 1                                                                                                             1513171789006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-11          
Sample Description: 244161-009, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:43           Live Time: 2700   sec

Acquisition Time: 4/29/2013 10:34:31        Real Time: 2702   sec
Analysis Time: 4/29/2013 11:19           Dead Time: 0.09   %

Analysis Quantity: 3.461E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.736E-01      1.000E-01      1.057E-01      4.796E-02
Am-241    #AB    4.850E-02      1.270E-01      1.270E-01      1.012E-01
Bi-212    #      3.663E-01      4.045E-01      4.049E-01      2.787E-01
Bi-214           3.540E-01      9.690E-02      9.822E-02      4.703E-02
Co-60     #AB   -4.130E-03      2.740E-02      2.740E-02      2.202E-02
Cs-137    #AB    5.937E-03      2.218E-02      2.218E-02      1.758E-02
Eu-152    #AB    3.462E-02      6.622E-02      6.625E-02      5.462E-02
Eu-154    #AB    2.029E-02      4.419E-02      4.420E-02      1.491E-01
K-40      #      1.406E+01      1.151E+00      1.350E+00      2.608E-01
Pa-234    #AB    2.239E-02      5.807E-02      5.834E-02      7.917E-02
Pb-212           3.348E-01      6.412E-02      6.984E-02      3.473E-02
Pb-214           4.140E-01      8.242E-02      8.558E-02      3.850E-02
Ra-226    #AB    2.314E-01      5.393E-01      5.395E-01      4.321E-01
Th-234     AB    2.926E-01      6.084E-01      6.091E-01      1.005E+00
Tl-208           1.348E-01      3.420E-02      3.529E-02      1.438E-02
U-235     #AB    1.010E-02      3.082E-02      3.082E-02      1.169E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.680E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:19:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_006.An1               

Sample description                                             
244161-009, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_006.An1

Acquisition information
Start time:                 4/29/2013 10:34:31
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4610E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4610E+02) = 

7.8090E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:19:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1924

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.37        9. 130.92   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.31       13.  82.71   0.64  1.867E-02    63.30   3.750  5.538E-01 Th234 
77.26       87.  20.96   0.94  3.019E-02
87.23       55.  26.21   0.68  3.668E-02
92.45       10. 153.52   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.200E-01 U235  
92.96       45.  33.37   0.61  3.971E-02    93.35   4.100  7.885E-01 Ac228 

93.35   5.760  5.613E-01 U235  
123.27        4. 437.00   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
186.05       11. 152.60   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.817E-01 Ra226 
185.72  57.000  1.132E-02 U235  

186.20       14. 116.51   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  2.314E-01 Ra226 

238.47      224.   9.32   0.87  4.319E-02   238.63  43.600  3.348E-01 Pb212 
241.49       42.  36.28   1.04  4.285E-02   242.00   7.268  3.904E-01 Pb214 
277.16       14.  83.82   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      103.  17.65   0.92  3.815E-02   295.22  18.414  4.019E-01 Pb214 
300.32       45.  25.51   0.60  3.774E-02   300.09   3.180  1.095E+00 Pb212 
338.21       65.  20.94   0.68  3.494E-02   338.32  11.400  4.706E-01 Ac228 
351.89      184.   9.63   0.98  3.404E-02   351.93  35.600  4.251E-01 Pb214 
568.29        6. 129.69   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.11       95.  12.69   1.01  2.416E-02   583.19  85.000  1.335E-01 Tl208 
609.23      138.  12.91   1.18  2.345E-02   609.31  45.490  3.540E-01 Bi214 
658.88        4. 186.77   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.71       12.  74.86   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  2.454E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:19:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.55        8.  81.19   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.090E+00 Bi212 
859.40        6. 110.03   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.11        1. 777.01   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.15       65.  15.40   0.48  1.779E-02   911.20  26.200  4.034E-01 Ac228 
964.59        9.  95.65   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.64       55.  18.11   0.93  1.704E-02   968.96  15.900  5.915E-01 Ac228 
993.10        5. 108.90   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1113.07        4. 207.42   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.39       18.  40.25   1.70  1.535E-02  1120.29  14.910  2.278E-01 Bi214 
1407.46        3. 151.50   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.71      662.   3.97   1.79  1.254E-02  1460.82  10.550  1.406E+01 K40   
1764.32       11.  30.45   1.92  1.069E-02  1764.49  15.310  1.976E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.37    77.26       110.        87. 2.868E+03   41.92   0.940  -        
348.23    87.23        74.        55. 1.508E+03   52.42   0.679  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.90    59.37        67.         9.     0.003   261.84   0.816s
Th-234    252.99    63.40       109.        11.     0.004   280.62   0.820 
Th-234    369.64    92.59       102.        10.     0.004   307.05   0.853D
Ac-228    372.69    93.35        77.        42.     0.015    67.20   0.854D
U-235     372.69    93.35       103.        41.     0.015    76.47   0.854D
Eu-152    485.34   121.54       137.       -10.    -0.004   326.30   0.886s
Eu-154    492.26   123.27       118.         4.     0.001   874.00   0.887s
U-235     652.46   163.36       152.        -3.    -0.001  1327.35   0.931s
U-235     743.16   186.05       129.        11.     0.004   305.20   0.955s
Ra-226    743.77   186.20       120.        14.     0.005   233.02   0.956s
Pb-212    952.69   238.47        94.       218.     0.081    18.65   0.872 
Pb-214    964.78   241.49        92.        42.     0.016    72.55   1.039s
Tl-208   1107.34   277.16        59.        14.     0.005   167.64   1.051s
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:19:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1178.85   295.04        75.        98.     0.036    35.30   0.923 
Pb-212   1199.93   300.32        36.        45.     0.017    51.02   0.598s
Ac-228   1351.41   338.21        44.        65.     0.024    41.88   0.680s
Eu-152   1377.14   344.64        55.        -3.    -0.001   625.32   1.117s
Pb-214   1406.12   351.89        48.       178.     0.066    19.27   0.977 
Pa-234   2271.46   568.29        26.         6.     0.002   259.39   1.323s
Tl-208   2330.74   583.11        19.        95.     0.035    25.38   1.009s
Bi-214   2435.21   609.23        55.       131.     0.048    25.82   1.178 
Cs-137   2633.79   658.88        24.         4.     0.001   373.53   1.398s
Eu-154   2894.32   724.00        38.        -6.    -0.002   300.97   1.446s
Bi-212   2909.16   727.71        33.        12.     0.004   149.72   1.449s
Eu-152   3108.83   777.62        24.        -1.    -0.001  1022.83   1.487s
Bi-212   3140.57   785.55        18.         8.     0.003   162.38   1.491s
Tl-208   3436.06   859.40        19.         6.     0.002   220.06   1.544s
Eu-154   3490.92   873.11        24.         1.     0.000  1554.02   1.552s
Pa-234   3520.27   880.44        22.        -2.    -0.001   603.69   1.557s
Ac-228   3643.16   911.15        11.        65.     0.024    30.80   0.480s
Pa-234   3785.91   946.82        32.        -5.    -0.002   311.78   1.599s
Eu-152   3857.03   964.59        31.         9.     0.003   191.30   1.611s
Ac-228   3877.24   969.64        12.        55.     0.021    36.22   0.930s
Eu-154   3971.16   993.10        14.         5.     0.002   217.79   1.630s
Eu-152   4451.37  1113.07        25.         4.     0.001   414.84   1.695s
Bi-214   4480.70  1120.39        24.        18.     0.007    80.51   1.700s
Eu-154   5099.00  1274.82        23.        -2.    -0.001   719.99   1.774s
Co-60    5329.45  1332.36        19.        -2.    -0.001   663.41   1.798s
Eu-152   5630.25  1407.46        11.         3.     0.001   303.00   1.827s
K-40     5843.55  1460.71        26.       643.     0.238     7.95   1.794s
Bi-214   7060.04  1764.32         8.        11.     0.004    60.89   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7360E-01                                      5.12E+12             
911.20 4.034E-01  (  4.796E-02 1.54E+01 2.62E+01 G  
968.96 5.915E-01  (  8.473E-02 1.81E+01 1.59E+01 G  
338.32 4.706E-01  (  1.125E-01 2.09E+01 1.14E+01 G  

Energy duplication    
93.35 7.372E-01 +   3.622E-01 3.36E+01 4.10E+00 XA 

Am-241   I   4.8496E-02                                      1.58E+05             
59.54 4.850E-02 ?(  1.012E-01 1.31E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 11:19:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.6627E-01                                      5.12E+12             
727.33 2.454E-01 ?(  2.787E-01 7.49E+01 6.65E+00 G  
785.37 1.090E+00 ?(  1.318E+00 8.12E+01 1.11E+00 G  

1620.74 3.141E-02 %   1.346E+00 2.61E+03 1.51E+00 G  

Bi-214   N   3.5404E-01                                      5.84E+05             
609.31 3.540E-01  (P 4.703E-02 1.29E+01 4.55E+01 G  

1120.29 2.278E-01 - P 1.457E-01 4.03E+01 1.49E+01 G  
1764.49 1.976E-01 - P 1.186E-01 3.04E+01 1.53E+01 G  

Co-60    T  -4.1301E-03                                      1.93E+03             
1332.49-4.130E-03 ?(  2.202E-02 3.32E+02 1.00E+02 G  
1173.23-1.109E-03 %   2.237E-02 1.23E+03 9.98E+01 G  

Cs-137   I   5.9366E-03                                      1.10E+04             
661.66 5.937E-03 ?(  1.758E-02 1.87E+02 8.50E+01 G  

Eu-152   I   3.4617E-02                                      4.94E+03             
344.28-1.077E-02 ?(  5.462E-02 3.13E+02 2.66E+01 G  
121.78-2.186E-02 +   5.767E-02 1.63E+02 2.84E+01 G  
778.90-1.570E-02 &   1.304E-01 5.11E+02 1.30E+01 G  
964.08 1.030E-01  (  1.519E-01 9.57E+01 1.45E+01 G  

1112.08 4.954E-02 ?(  1.636E-01 2.07E+02 1.34E+01 G  
1408.01 3.531E-02 ?(  8.204E-02 1.52E+02 2.09E+01 G  

Eu-154   I   2.0291E-02                                      3.14E+03             
873.18 1.175E-02 ?(  1.491E-01 7.77E+02 1.22E+01 G  
123.07 5.274E-03 ?(  3.769E-02 4.37E+02 4.04E+01 G  

1274.43-1.158E-02 +   6.729E-02 3.60E+02 3.49E+01 G  
723.30-4.214E-02 +   1.006E-01 1.50E+02 2.00E+01 G  

1004.72-5.578E-03 &   1.040E-01 1.14E+03 1.79E+01 G  
996.25 8.796E-02 ?(  1.447E-01 1.09E+02 1.05E+01 G  

K-40     N   1.4056E+01                                      4.57E+11             
1460.82 1.406E+01 @(P 2.608E-01 3.97E+00 1.06E+01 G  

Pa-234   N   2.2387E-02                                      1.63E+12             
131.30-4.075E-03 %(  7.917E-02 1.18E+03 1.82E+01 G  
569.50 7.417E-02 &(  1.502E-01 1.30E+02 9.30E+00 G  
946.00-6.650E-02 +   1.641E-01 1.56E+02 1.35E+01 G  
880.52-3.414E-02 +   1.656E-01 3.02E+02 1.05E+01 G  
883.24-3.043E-03 %   1.675E-01 3.35E+03 9.70E+00 G  

Pb-212   N   3.3476E-01                                      5.12E+12             
238.63 3.348E-01  (P 3.473E-02 9.32E+00 4.36E+01 G  
300.09 1.095E+00 + P 3.349E-01 2.55E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.1399E-01                                      5.84E+05             
351.93 4.251E-01  (P 3.850E-02 9.63E+00 3.56E+01 G  
295.22 4.019E-01  (P 8.336E-02 1.76E+01 1.84E+01 G  
242.00 3.904E-01  (P 2.075E-01 3.63E+01 7.27E+00 G  

Ra-226   N   2.3143E-01                                      5.84E+05             
186.21 2.314E-01 ?(  4.321E-01 1.17E+02 3.56E+00 G  

Th-234   N   2.9255E-01                                      1.63E+12             
63.30 4.452E-01 ?(  1.005E+00 1.40E+02 3.75E+00 G  
92.59 1.607E-01  (  3.974E-01 1.54E+02 4.34E+00 G  

Tl-208   N   1.3477E-01                                      5.12E+12             
583.19 1.335E-01  (  1.438E-02 1.27E+01 8.50E+01 G  
277.37 1.511E-01 ?(  1.975E-01 8.38E+01 6.60E+00 G  
860.53 7.650E-02 -   1.289E-01 1.10E+02 1.24E+01 G  

U-235    N   1.0097E-02                                      2.57E+11             
143.77 3.714E-03 %(  1.169E-01 1.91E+03 1.09E+01 G  
205.32 8.985E-04 %   2.732E-01 1.85E+04 5.02E+00 G  
163.36-3.023E-02 +   3.292E-01 6.64E+02 5.08E+00 G  
185.72 1.132E-02 ?(  2.789E-02 1.53E+02 5.70E+01 G  

Energy duplication    
93.35 5.183E-01     2.982E-01 3.82E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.37        67.         9.     0.003   261.84   4.850E-02   
U-235       93.35       103.        41.     0.015    76.47   5.183E-01   
Eu-152     121.54       137.       -10.    -0.004   326.30  -2.186E-02   
Eu-154     123.27       118.         4.     0.001   874.00   5.274E-03   
U-235      163.36       152.        -3.    -0.001  1327.35  -3.023E-02   
U-235      186.05       129.        11.     0.004   305.20   1.132E-02   
Ra-226     186.20       120.        14.     0.005   233.02   2.314E-01   
Eu-152     344.64        55.        -3.    -0.001   625.32  -1.077E-02   
Pa-234     568.29        26.         6.     0.002   259.39   7.417E-02   
Cs-137     658.88        24.         4.     0.001   373.53   5.937E-03   
Eu-154     724.00        38.        -6.    -0.002   300.97  -4.214E-02   
Bi-212     727.71        33.        12.     0.004   149.72   2.454E-01   
Eu-152     777.62        24.        -1.    -0.001  1022.83  -1.570E-02   
Bi-212     785.55        18.         8.     0.003   162.38   1.090E+00   
Eu-154     873.11        24.         1.     0.000  1554.02   1.175E-02   
Pa-234     880.44        22.        -2.    -0.001   603.69  -3.414E-02   
Pa-234     946.82        32.        -5.    -0.002   311.78  -6.650E-02   
Eu-152     964.59        31.         9.     0.003   191.30   1.030E-01   
Eu-154     993.10        14.         5.     0.002   217.79   8.796E-02   
Eu-152    1113.07        25.         4.     0.001   414.84   4.954E-02   
Eu-154    1274.82        23.        -2.    -0.001   719.99  -1.158E-02   
Co-60     1332.36        19.        -2.    -0.001   663.41  -4.130E-03   
Eu-152    1407.46        11.         3.     0.001   303.00   3.531E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7360E-01    4.7360E-01   1.0002E-01    1.0575E-01  4.796E-02
Am-241 #A    4.8487E-02    4.8496E-02   1.2698E-01    1.2703E-01  1.012E-01
Bi-212 #C    3.6627E-01    3.6627E-01   4.0449E-01    4.0492E-01  2.787E-01
Bi-214       3.5402E-01    3.5404E-01   9.6896E-02    9.8224E-02  4.703E-02
Co-60  #A   -4.0637E-03   -4.1301E-03   2.7399E-02    2.7400E-02  2.202E-02
Cs-137 #A    5.9198E-03    5.9366E-03   2.2175E-02    2.2177E-02  1.758E-02
Eu-152 #A    3.4399E-02    3.4617E-02   6.6224E-02    6.6254E-02  5.462E-02
Eu-154 #A    2.0090E-02    2.0291E-02   4.4192E-02    4.4205E-02  1.491E-01
K-40   #     1.4056E+01    1.4056E+01   1.1505E+00    1.3501E+00  2.608E-01
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Pa-234 #A    2.2387E-02    2.2387E-02   5.8070E-02    5.8337E-02  7.917E-02
Pb-212       3.3476E-01    3.3476E-01   6.4122E-02    6.9843E-02  3.473E-02
Pb-214       4.1396E-01    4.1399E-01   8.2417E-02    8.5577E-02  3.850E-02
Ra-226 #A    2.3142E-01    2.3143E-01   5.3929E-01    5.3952E-01  4.321E-01
Th-234  A    2.9255E-01    2.9255E-01   6.0844E-01    6.0907E-01  1.005E+00
Tl-208       1.3477E-01    1.3477E-01   3.4204E-02    3.5293E-02  1.438E-02
U-235  #A    1.0097E-02    1.0097E-02   3.0816E-02    3.0823E-02  1.169E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.5 to  2034.7 keV)     1.577E+01  pCi/g         
Total Decayed Activity (  238.5 to  2034.7 keV) 1.5766744E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-12                Received:        03/15/13                      
Lab ID:          244161-010                    Prepared:        03/26/13 12:56                
Matrix:          Soil                          Analyzed:        04/29/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.29 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:32                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0602 U          0.179         0.145             0.9    
Bismuth-212                          0.450             0.430         0.277                    
Bismuth-214                          0.369             0.0814        0.0364                   
Cesium-137                           0 U               0.0229        0.0224            0.07   
Cobalt-60                            0.0000842 U       0.0232        0.0191            0.03   
Europium-152                         0.0233 U          0.0392        0.0485            0.1    
Europium-154                         0.0771 U          0.127         0.0902            0.2    
Lead-212                             0.300             0.0581        0.0304                   
Lead-214                             0.397             0.0873        0.0405                   
Potassium-40                        10.2               0.981         0.223                    
Protactinium-234                    -0.0646 U          0.113         0.0897                   
Radium-226 (By Bismuth-214)          0.369             0.0814        0.0364            0.2    
Thallium-208                         0.139             0.0380        0.0173                   
Thorium-232 (By Actinium-228)        0.374             0.0965        0.0613            0.9    
Thorium-234                          0.845 U           0.561         1.09                     
Uranium-235                          0.0993 U          0.169         0.134             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244161-010                   Client ID : 12-PE-E0805-12        

Seqnum : 1533171791005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_005                                Batch         : 196596                       Time      : 29-APR-2013 09:49     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.29 g                     Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.06015           0.1447      0.9      .17944           .1795            -0.044       u        

Bismuth-212                         0.4499            0.2772               .43035           .43097           -0.0016      u        

Bismuth-214                         0.3691            0.03644              .081437          .08311           0.0034       u        

Cesium-137                          0                 0.02236     0.07     .022895          .022895          -0.0016      u        

Cobalt-60                           0.00008422        0.01908     0.03     .023177          .023177          0            u        

Europium-152                        0.02330           0.04851     0.1      .039248          .039264          -0.0013      u        

Europium-154                        0.07710           0.09017     0.2      .12654           .1266            0            u        

Lead-212                            0.3001            0.03040              .058129          .062052          -0.010       u        

Lead-214                            0.3971            0.04054              .087304          .089257          -0.00046     u        

Potassium-40                        10.23             0.2229               .98124           1.1074           -0.59        u        

Protactinium-234                    -0.06461          0.08972              .11259           .11373           0            u        

Radium-226 (By Bismuth-214)         0.3691            0.03644     0.2      .081437          .08311           0.0034       u        

Thallium-208                        0.1394            0.01726              .038041          .039073          0.0045       u        

Thorium-232 (By Actinium-228)       0.3737            0.06126     0.9      .096514          .10023           0.019        u        

Thorium-234                         0.8453            1.093                .56095           .56661           0.049        u        

Uranium-235                         0.09926           0.1342      0.18     .16912           .16922           0.010        u        

u=use  

Page 1 of 1                                                                                                             1533171791005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-12          
Sample Description: 244161-010, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:32           Live Time: 2700   sec

Acquisition Time: 4/29/2013 09:49:39        Real Time: 2705   sec
Analysis Time: 4/29/2013 10:34           Dead Time: 0.20   %

Analysis Quantity: 3.523E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.737E-01      9.651E-02      1.002E-01      6.126E-02
Am-241    #AB    6.015E-02      1.794E-01      1.795E-01      1.447E-01
Bi-212           4.499E-01      4.304E-01      4.310E-01      2.772E-01
Bi-214           3.691E-01      8.144E-02      8.311E-02      3.644E-02
Co-60     #AB    8.422E-05      2.318E-02      2.318E-02      1.908E-02
Cs-137    #AB    0.000E+00      2.289E-02      2.289E-02      2.236E-02
Eu-152     AB    2.330E-02      3.925E-02      3.926E-02      4.851E-02
Eu-154    #AB    7.710E-02      1.265E-01      1.266E-01      9.017E-02
K-40             1.023E+01      9.812E-01      1.107E+00      2.229E-01
Pa-234    #AB   -6.461E-02      1.126E-01      1.137E-01      8.972E-02
Pb-212           3.001E-01      5.813E-02      6.205E-02      3.040E-02
Pb-214           3.971E-01      8.730E-02      8.926E-02      4.054E-02
Ra-226    #      6.229E-01      5.378E-01      5.389E-01      3.746E-01
Th-234    #AB    8.453E-01      5.610E-01      5.666E-01      1.093E+00
Tl-208           1.394E-01      3.804E-02      3.907E-02      1.726E-02
U-235     #AB    9.926E-02      1.691E-01      1.692E-01      1.342E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.399E+01

Analyst: Andrew Alexander
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Sample description                                             
244161-010, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_005.An1

Acquisition information
Start time:                 4/29/2013 09:49:39
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5229E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5229E+02) = 

7.6718E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0895

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.49       11. 149.16   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.61       22.  75.42   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.176E-01 Th234 
74.75       77.  20.85   0.81  2.750E-02
77.04      103.  16.30   0.81  2.924E-02
87.20       35.  37.36   0.79  3.603E-02
92.92       47.  30.93   0.83  3.937E-02    92.59   4.343  7.955E-01 Th234 

93.35   5.760  5.939E-01 U235  
93.35   4.100  8.344E-01 Ac228 
92.59   4.343  7.955E-01 Th234 
93.35   5.760  5.939E-01 U235  

92.94       47.  33.18   0.83  3.899E-02    92.59   4.343  7.828E-01 Th234 
93.35   5.760  5.845E-01 U235  
93.35   4.100  8.211E-01 Ac228 

93.09       43.  35.10   0.67  3.937E-02    92.59   4.343  7.216E-01 Th234 
93.35   5.760  5.388E-01 U235  
93.35   4.100  7.569E-01 Ac228 

121.80        2. 806.80   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
144.12       19.  85.19   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.926E-02 U235  
186.08       32.  51.03   0.93  4.855E-02   185.72  57.000  3.270E-02 U235  

186.21   3.555  5.248E-01 Ra226 
185.72  57.000  3.270E-02 U235  

186.21       38.  43.17   0.58  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.228E-01 Ra226 

238.71      205.   9.48   0.93  4.347E-02   238.63  43.600  3.001E-01 Pb212 
242.08       46.  36.33   0.99  4.315E-02   242.00   7.268  4.144E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.61        9. 104.61   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.23      104.  15.93   0.91  3.829E-02   295.22  18.414  4.070E-01 Pb214 
300.43       17.  62.64   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.54       46.  26.79   0.59  3.500E-02   338.32  11.400  3.304E-01 Ac228 
351.89      170.  10.70   0.90  3.408E-02   351.93  35.600  3.885E-01 Pb214 
583.21      100.  13.10   1.39  2.394E-02   583.19  85.000  1.394E-01 Tl208 
609.44      145.  10.47   1.05  2.322E-02   609.31  45.490  3.691E-01 Bi214 
727.46        9.  75.51   1.44  2.051E-02   727.33   6.650    PBC<MDA Bi212 
777.86        1. 548.69   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.71        8.  83.20   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.04        4. 177.83   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
872.17        6.  82.07   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.60       55.  18.98   0.43  1.750E-02   911.20  26.200  3.408E-01 Ac228 
964.21        4. 212.17   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.00       43.  20.57   0.49  1.675E-02   968.96  15.900  4.588E-01 Ac228 

1120.75       20.  41.94   1.75  1.507E-02  1120.29  14.910  2.559E-01 Bi214 
1270.41        2. 340.17   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.04        6.  84.22   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      482.   4.64   1.38  1.229E-02  1460.82  10.550  1.023E+01 K40   
1621.29        7.  53.65   2.06  1.128E-02  1620.74   1.510  1.163E+00 Bi212 
1763.67       13.  32.70   2.13  1.048E-02  1764.49  15.310  2.287E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.12    74.73       125.        63. 2.299E+03   59.22   0.911  -        
308.27    77.01       116.        88. 3.020E+03   42.64   0.878  -        
348.98    87.20        68.        35. 9.714E+02   74.72   0.787  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.23    59.49       126.        11.     0.004   298.33   0.796 
Th-234    254.71    63.61       121.        22.     0.008   150.85   0.800s
Th-234    371.93    92.94        96.        47.     0.017    66.36   0.831 
U-235     373.56    93.35        84.        47.     0.018    61.87   0.832D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    373.56    93.35        84.        43.     0.016    70.20   0.668D
Eu-152    487.26   121.80       107.         2.     0.001  1613.60   0.862s
Eu-154    492.22   123.04       118.        -6.    -0.002   497.99   0.864s
Pa-234    522.76   130.68       150.       -21.    -0.008   174.25   0.873s
U-235     576.47   144.12       125.        19.     0.007   170.38   0.886s
U-235     651.92   163.00       127.       -15.    -0.006   214.48   0.906s
U-235     744.19   186.08       116.        32.     0.012   102.06   0.929s
Ra-226    744.70   186.21        95.        38.     0.014    86.34   0.577s
Pb-212    954.57   238.71        76.       200.     0.074    18.95   0.934 
Pb-214    968.04   242.08       115.        46.     0.017    72.67   0.987 
Tl-208   1110.06   277.61        43.         9.     0.003   209.22   1.023s
Pb-214   1180.48   295.23        62.       101.     0.037    31.85   0.907 
Pb-212   1201.30   300.43        61.        17.     0.006   125.29   1.046 
Ac-228   1353.62   338.54        42.        46.     0.017    53.59   0.586s
Pb-214   1406.99   351.89        55.       166.     0.061    21.40   0.901 
Tl-208   2331.88   583.21        28.       100.     0.037    26.20   1.385 
Bi-214   2436.76   609.44        34.       137.     0.051    20.93   1.047 
Eu-154   2889.85   722.74        41.        -3.    -0.001   534.93   1.436s
Bi-212   2908.73   727.46        33.         9.     0.003   151.02   1.440s
Eu-152   3110.31   777.86        22.         1.     0.000  1097.38   1.483s
Bi-212   3141.69   785.71        24.         8.     0.003   166.39   1.488 
Tl-208   3442.98   861.04        25.         4.     0.002   355.67   1.549s
Eu-154   3487.54   872.17         9.         6.     0.002   164.13   1.560s
Pa-234   3521.06   880.56        14.        -1.     0.000  1498.92   1.568s
Ac-228   3645.25   911.60        18.        55.     0.020    37.96   0.428s
Pa-234   3776.63   944.45        17.        -2.    -0.001   649.50   1.617s
Eu-152   3855.70   964.21        39.         4.     0.002   424.34   1.631 
Ac-228   3874.86   969.00        11.        43.     0.016    41.13   0.490s
Eu-154   3984.70   996.46        28.        -4.    -0.002   372.95   1.655s
Eu-154   4016.30  1004.36        28.        -4.    -0.002   348.41   1.661s
Bi-214   4481.93  1120.75        26.        20.     0.007    83.88   1.746s
Co-60    4680.67  1170.42        20.        -1.     0.000  1133.65   1.783s
Eu-154   5080.77  1270.41        14.         2.     0.001   680.34   1.851s
Eu-152   5631.54  1408.04        11.         6.     0.002   168.44   1.936 
K-40     5842.91  1460.85        19.       467.     0.173     9.29   1.377s
Bi-212   6485.09  1621.29         4.         7.     0.003   107.31   2.057s
Bi-214   7055.05  1763.67        11.        13.     0.005    65.40   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7365E-01                                      5.12E+12             
911.20 3.408E-01  (  6.126E-02 1.90E+01 2.62E+01 G  
968.96 4.588E-01  (  8.245E-02 2.06E+01 1.59E+01 G  
338.32 3.304E-01  (  1.070E-01 2.68E+01 1.14E+01 G  

Energy duplication    
93.35 7.569E-01 +   3.759E-01 3.51E+01 4.10E+00 XA 

Am-241   I   6.0150E-02                                      1.58E+05             
59.54 6.015E-02 ?(  1.447E-01 1.49E+02 3.59E+01 G  

Bi-212   N   4.4992E-01                                      5.12E+12             
727.33 1.776E-01 ?(P 2.772E-01 7.55E+01 6.65E+00 G  
785.37 1.111E+00  (P 1.512E+00 8.32E+01 1.11E+00 G  

1620.74 1.163E+00 ?(  7.283E-01 5.37E+01 1.51E+00 G  

Bi-214   N   3.6911E-01                                      5.84E+05             
609.31 3.691E-01  (P 3.644E-02 1.05E+01 4.55E+01 G  

1120.29 2.559E-01 -   1.500E-01 4.19E+01 1.49E+01 G  
1764.49 2.287E-01 & P 1.340E-01 3.27E+01 1.53E+01 G  

Co-60    T   8.4215E-05                                      1.93E+03             
1332.49 8.422E-05 %(  1.908E-02 1.38E+04 1.00E+02 G  
1173.23-2.226E-03 +   2.049E-02 5.67E+02 9.98E+01 G  

Eu-152   I   2.3301E-02                                      4.94E+03             
344.28-6.005E-04 %(  4.851E-02 4.91E+03 2.66E+01 G  
121.78 3.794E-03 ?(  5.022E-02 8.07E+02 2.84E+01 G  
778.90 1.374E-02 ?(  1.225E-01 5.49E+02 1.30E+01 G  
964.08 4.992E-02  (  1.699E-01 2.12E+02 1.45E+01 G  

1112.08-1.282E-03 %   1.706E-01 8.08E+03 1.34E+01 G  
1408.01 6.780E-02  (  8.279E-02 8.42E+01 2.09E+01 G  

Eu-154   I   7.7096E-02                                      3.14E+03             
873.18 7.710E-02 ?(  9.017E-02 8.21E+01 1.22E+01 G  
123.07-9.144E-03 -   3.703E-02 2.49E+02 4.04E+01 G  

1274.43 9.650E-03 &   5.261E-02 3.40E+02 3.49E+01 G  
723.30-2.397E-02 &   1.035E-01 2.67E+02 2.00E+01 G  

1004.72-4.371E-02 -   1.207E-01 1.74E+02 1.79E+01 G  
996.25-6.870E-02 -   2.036E-01 1.86E+02 1.05E+01 G  

K-40     N   1.0233E+01                                      4.57E+11             
1460.82 1.023E+01  (P 2.229E-01 4.64E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -6.4612E-02                                      1.63E+12             
131.30-6.461E-02 ?(  8.972E-02 8.71E+01 1.82E+01 G  
569.50 0.000E+00 +   1.668E-01 1.00E+03 9.30E+00 G  
946.00-2.266E-02 +   1.180E-01 3.25E+02 1.35E+01 G  
880.52 7.006E-03 %   1.424E-01 1.24E+03 1.05E+01 G  
883.24-1.175E-02 +   1.433E-01 7.49E+02 9.70E+00 G  

Pb-212   N   3.0013E-01                                      5.12E+12             
238.63 3.001E-01  (P 3.040E-02 9.48E+00 4.36E+01 G  
300.09 4.105E-01 + P 4.302E-01 6.26E+01 3.18E+00 G  

Pb-214   N   3.9709E-01                                      5.84E+05             
351.93 3.885E-01  (P 4.054E-02 1.07E+01 3.56E+01 G  
295.22 4.070E-01  (P 7.394E-02 1.59E+01 1.84E+01 G  
242.00 4.144E-01 ?(  2.266E-01 3.63E+01 7.27E+00 G  

Ra-226   N   6.2285E-01                                      5.84E+05             
186.21 6.228E-01  (  3.746E-01 4.32E+01 3.56E+00 G  

Th-234   N   8.4526E-01                                      1.63E+12             
63.30 9.176E-01  (  1.093E+00 7.54E+01 3.75E+00 G  
92.59 7.828E-01  (  3.840E-01 3.32E+01 4.34E+00 G  

Tl-208   N   1.3940E-01                                      5.12E+12             
583.19 1.394E-01  (P 1.726E-02 1.31E+01 8.50E+01 G  
277.37 9.489E-02 & P 1.648E-01 1.05E+02 6.60E+00 G  
860.53 5.223E-02 -   1.471E-01 1.78E+02 1.24E+01 G  

U-235    N   9.9261E-02                                      2.57E+11             
143.77 9.926E-02 ?(  1.342E-01 8.52E+01 1.09E+01 G  
205.32 2.603E-03 %   2.510E-01 5.86E+03 5.02E+00 G  
163.36-1.712E-01 +   2.938E-01 1.07E+02 5.08E+00 G  
185.72 3.270E-02 -   2.578E-02 5.10E+01 5.70E+01 G  

Energy duplication    
93.35 5.939E-01     2.673E-01 3.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49       126.        11.     0.004   298.33   6.015E-02   
Th-234      63.61       121.        22.     0.008   150.85   9.176E-01   
Th-234      92.94        96.        47.     0.017    66.36   7.828E-01   
U-235       93.35        84.        47.     0.018    61.87   5.939E-01   
Eu-154     123.04       118.        -6.    -0.002   497.99  -9.144E-03   
Pa-234     130.68       150.       -21.    -0.008   174.25  -6.461E-02   
U-235      144.12       125.        19.     0.007   170.38   9.926E-02   
U-235      163.00       127.       -15.    -0.006   214.48  -1.712E-01   
U-235      186.08       116.        32.     0.012   102.06   3.270E-02   
Eu-154     722.74        41.        -3.    -0.001   534.93  -2.397E-02   
Eu-154     872.17         9.         6.     0.002   164.13   7.710E-02   
Pa-234     880.56        14.        -1.     0.000  1498.92  -1.175E-02   
Pa-234     944.45        17.        -2.    -0.001   649.50  -2.266E-02   
Eu-154     996.46        28.        -4.    -0.002   372.95  -6.870E-02   
Eu-154    1004.36        28.        -4.    -0.002   348.41  -4.371E-02   
Co-60     1170.42        20.        -1.     0.000  1133.65  -2.226E-03   
Eu-154    1270.41        14.         2.     0.001   680.34   9.650E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.7365E-01    3.7365E-01   9.6514E-02    1.0023E-01  6.126E-02
Am-241 #A    6.0138E-02    6.0150E-02   1.7944E-01    1.7950E-01  1.447E-01
Bi-212  C    4.4992E-01    4.4992E-01   4.3035E-01    4.3097E-01  2.772E-01
Bi-214       3.6909E-01    3.6911E-01   8.1437E-02    8.3110E-02  3.644E-02
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Co-60  #A    8.2863E-05    8.4215E-05   2.3177E-02    2.3177E-02  1.908E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2895E-02    2.2895E-02  2.236E-02
Eu-152  A    2.3155E-02    2.3301E-02   3.9248E-02    3.9264E-02  4.851E-02
Eu-154 #A    7.6334E-02    7.7096E-02   1.2654E-01    1.2660E-01  9.017E-02
K-40         1.0233E+01    1.0233E+01   9.8124E-01    1.1074E+00  2.229E-01
Pa-234 #A   -6.4612E-02   -6.4612E-02   1.1259E-01    1.1373E-01  8.972E-02
Pb-212       3.0013E-01    3.0013E-01   5.8129E-02    6.2052E-02  3.040E-02
Pb-214       3.9707E-01    3.9709E-01   8.7304E-02    8.9257E-02  4.054E-02
Ra-226 #     6.2282E-01    6.2285E-01   5.3776E-01    5.3894E-01  3.746E-01
Th-234 #A    8.4526E-01    8.4526E-01   5.6095E-01    5.6661E-01  1.093E+00
Tl-208       1.3940E-01    1.3940E-01   3.8041E-02    3.9073E-02  1.726E-02
U-235  #A    9.9261E-02    9.9261E-02   1.6912E-01    1.6922E-01  1.342E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.244E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2435227E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-13                Received:        03/15/13                      
Lab ID:          244161-011                    Prepared:        03/26/13 13:00                
Matrix:          Soil                          Analyzed:        04/29/13 09:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.87 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:31                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0137 U        0.162          0.133             0.9     
Bismuth-212                          0.409           0.588          0.292                     
Bismuth-214                          0.359           0.0889         0.0419                    
Cesium-137                          -0.00238 U       0.0255         0.0207            0.07    
Cobalt-60                            0 U             0.00463        0.00540           0.03    
Europium-152                         0.0302 U        0.0372         0.0540            0.1     
Europium-154                        -0.0677 U        0.194          0.152             0.2     
Lead-212                             0.378           0.0652         0.0319                    
Lead-214                             0.431           0.0814         0.0379                    
Potassium-40                         9.27            1.02           0.315                     
Protactinium-234                     0.0225 U        0.0550         0.0787                    
Radium-226 (By Bismuth-214)          0.359           0.0889         0.0419            0.2     
Thallium-208                         0.141           0.0381         0.0153                    
Thorium-232 (By Actinium-228)        0.358           0.134          0.0756            0.9     
Thorium-234                          0.213 U         0.310          1.06                      
Uranium-235                          0.0603 U        0.0403         0.117             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-011                   Client ID : 12-PE-E0805-13        

Seqnum : 1513171789005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_005                                Batch         : 196596                       Time      : 29-APR-2013 09:47     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325.87 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result          MDA        MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01374         0.1327       0.9      .16201           .16202           -0.044       u        

Bismuth-212                         0.4095           0.2918                .58802           .58839           -0.0016      u        

Bismuth-214                         0.3594           0.04192               .088901          .09039           0.0034       u        

Cesium-137                          -0.002382        0.02072      0.07     .025465          .025465          -0.0016      u        

Cobalt-60                           0                0.005397     0.03     .0046328         .0046328         0            u        

Europium-152                        0.03016          0.05400      0.1      .037189          .037229          -0.0013      u        

Europium-154                        -0.06767         0.1519       0.2      .19429           .19433           0            u        

Lead-212                            0.3779           0.03190               .065168          .072274          -0.010       u        

Lead-214                            0.4311           0.03788               .081355          .08482           -0.00046     u        

Potassium-40                        9.271            0.3146                1.0227           1.1239           -0.59        u        

Protactinium-234                    0.02249          0.07872               .054965          .05525           0            u        

Radium-226 (By Bismuth-214)         0.3594           0.04192      0.2      .088901          .09039           0.0034       u        

Thallium-208                        0.1407           0.01527               .038113          .039179          0.0045       u        

Thorium-232 (By Actinium-228)       0.3580           0.07558      0.9      .13363           .13612           0.019        u        

Thorium-234                         0.2129           1.060                 .30978           .31044           0.049        u        

Uranium-235                         0.06034          0.1174       0.18     .040329          .040516          0.010        u        

u=use  

Page 1 of 1                                                                                                             1513171789005

162 of 378



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-13          
Sample Description: 244161-011, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:31           Live Time: 2700   sec

Acquisition Time: 4/29/2013 09:47:49        Real Time: 2702   sec
Analysis Time: 4/29/2013 10:32           Dead Time: 0.09   %

Analysis Quantity: 3.259E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.580E-01      1.336E-01      1.361E-01      7.558E-02
Am-241    #AB   -1.374E-02      1.620E-01      1.620E-01      1.327E-01
Bi-212    #      4.095E-01      5.880E-01      5.884E-01      2.918E-01
Bi-214           3.594E-01      8.890E-02      9.039E-02      4.192E-02
Co-60     #AB    0.000E+00      4.633E-03      4.633E-03      5.397E-03
Cs-137    #AB   -2.382E-03      2.546E-02      2.547E-02      2.072E-02
Eu-152    #AB    3.016E-02      3.719E-02      3.723E-02      5.400E-02
Eu-154    #AB   -6.767E-02      1.943E-01      1.943E-01      1.519E-01
K-40      #      9.271E+00      1.023E+00      1.124E+00      3.146E-01
Pa-234    #AB    2.249E-02      5.497E-02      5.525E-02      7.872E-02
Pb-212           3.779E-01      6.517E-02      7.227E-02      3.190E-02
Pb-214           4.311E-01      8.136E-02      8.482E-02      3.788E-02
Ra-226    #      7.492E-01      4.965E-01      4.991E-01      3.616E-01
Th-234    #AB    2.129E-01      3.098E-01      3.104E-01      1.060E+00
Tl-208           1.407E-01      3.811E-02      3.918E-02      1.527E-02
U-235     #AB    6.034E-02      4.033E-02      4.052E-02      1.174E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.242E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 10:32:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

Sample description                                             
244161-011, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_005.An1

Acquisition information
Start time:                 4/29/2013 09:47:49
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2587E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2587E+02) = 

8.2938E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 10:32:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1099

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.78       72.  21.55   0.83  2.836E-02
77.25      105.  15.32   0.84  3.021E-02
92.80       20.  72.75   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  3.701E-01 Ac228 
93.35   5.760  2.634E-01 U235  

93.50       26.  55.42   0.85  3.990E-02    93.35   4.100  4.814E-01 Ac228 
93.35   5.760  3.427E-01 U235  

93.50       26.  55.42   0.85  3.990E-02    93.35   4.100  4.814E-01 Ac228 
93.35   5.760  3.427E-01 U235  

122.54       21.  67.33   0.89  4.864E-02   121.78  28.410  4.713E-02 Eu152 
123.07  40.400  3.313E-02 Eu154 

122.57       23.  61.65   0.89  4.845E-02   121.78  28.410  5.069E-02 Eu152 
123.07  40.400  3.563E-02 Eu154 

144.09       19.  71.03   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.061E-01 U235  

163.45        9. 139.89   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.075E-01 U235  

185.70       42.  33.42   0.96  4.819E-02   185.72  57.000  4.736E-02 U235  
186.21   3.555  7.600E-01 Ra226 
185.72  57.000  4.736E-02 U235  

185.78       42.  33.13   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.492E-01 Ra226 

238.58      250.   7.44   1.01  4.318E-02   238.63  43.600  3.983E-01 Pb212 
241.62       49.  27.75   1.01  4.289E-02   242.00   7.268  4.555E-01 Pb214 
277.55       23.  54.99   1.05  3.962E-02   277.37   6.600  2.646E-01 Tl208 
295.21       94.  15.58   1.00  3.813E-02   295.22  18.414  3.901E-01 Pb214 
338.16       31.  38.62   1.11  3.494E-02   338.32  11.400  2.420E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 10:32:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.32  11.400  2.420E-01 Ac228 

351.81      181.   9.13   0.92  3.405E-02   351.93  35.600  4.433E-01 Pb214 
572.49        5. 122.20   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.24       93.  13.55   0.95  2.416E-02   583.19  85.000  1.388E-01 Tl208 
609.42      133.  11.64   1.05  2.345E-02   609.31  45.490  3.599E-01 Bi214 
727.56       12.  71.81   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
779.93        4. 162.26   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.74        3. 230.07   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.55       11.  62.89   1.54  1.851E-02   860.53  12.400  1.534E-01 Tl208 
880.80        1. 532.44   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25       54.  18.66   1.58  1.779E-02   911.20  26.200  3.580E-01 Ac228 

911.20  26.200  3.580E-01 Ac228 
968.75       22.  46.54   1.61  1.704E-02   968.96  15.900  2.532E-01 Ac228 

968.96  15.900  2.532E-01 Ac228 
1120.20       31.  20.83   0.61  1.535E-02  1120.29  14.910  3.918E-01 Bi214 
1460.70      399.   5.26   2.21  1.254E-02  1460.82  10.550  9.271E+00 K40   
1620.82        6.  82.80   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.13       19.  26.50   1.92  1.069E-02  1764.49  15.310  3.580E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.57    74.80       113.        59. 2.077E+03   60.65   0.649  -        
308.46    77.28        91.        90. 2.970E+03   37.40   0.986  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.22    59.95       102.        -2.    -0.001  1179.18   0.816s
Th-234    370.47    92.80        93.        20.     0.007   145.50   0.853s
Ac-228    372.69    93.35        88.        26.     0.009   110.85   0.854D
U-235     372.69    93.35        88.        26.     0.009   110.85   0.854D
Eu-152    489.46   122.57        86.        23.     0.008   123.31   0.886 
Eu-154    489.32   122.54        89.        21.     0.008   134.67   0.887 
U-235     575.47   144.09        81.        19.     0.007   142.07   0.910s
U-235     652.82   163.45        72.         9.     0.003   279.78   0.931s
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 10:32:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     741.79   185.70        79.        42.     0.016    66.84   0.955s
Ra-226    742.08   185.78        75.        42.     0.015    66.27   0.956s
Pb-212    953.11   238.57        70.       232.     0.086    16.82   1.011 
Pb-214    965.27   241.62        73.        48.     0.018    59.64   0.583s
Tl-208   1108.93   277.55        65.        23.     0.008   109.99   1.051 
Pb-214   1179.49   295.21        47.        89.     0.033    31.16   1.001 
Ac-228   1351.21   338.16        58.        31.     0.012    77.24   1.112s
Pb-214   1405.79   351.81        41.       175.     0.065    18.25   0.922 
Pa-234   2288.27   572.49        20.         5.     0.002   244.40   1.323s
Tl-208   2331.26   583.24        19.        93.     0.034    27.10   0.948s
Bi-214   2435.98   609.42        39.       125.     0.046    23.28   1.050 
Cs-137   2643.12   661.21        30.        -1.    -0.001  1069.03   1.398s
Bi-212   2908.54   727.56        32.        12.     0.004   143.61   1.449s
Eu-152   3118.08   779.93        23.         4.     0.002   324.52   1.487s
Bi-212   3141.34   785.74        17.         3.     0.001   460.14   1.491s
Tl-208   3440.67   860.55        20.        11.     0.004   125.77   1.544s
Eu-154   3500.12   875.41        22.        -5.    -0.002   287.11   1.552s
Pa-234   3521.70   880.80        21.         1.     0.000  1064.88   1.557s
Pa-234   3529.21   882.68        22.        -1.    -0.001   984.98   1.559s
Ac-228   3643.57   911.25        24.        54.     0.020    37.33   1.577s
Eu-152   3851.67   963.25        37.        -2.    -0.001   909.79   1.611s
Ac-228   3873.68   968.75        43.        22.     0.008    93.07   1.614s
Eu-154   3981.80   995.76        26.        -1.     0.000  1573.37   1.630s
Eu-154   4016.40  1004.41        20.        -3.    -0.001   472.82   1.635s
Eu-152   4445.35  1111.56        24.        -2.    -0.001   598.39   1.695s
Bi-214   4480.06  1120.23        22.         7.     0.002   162.53   1.700s
Co-60    4687.72  1172.10        24.        -2.    -0.001   797.13   1.727s
Eu-154   5097.83  1274.52        20.        -3.    -0.001   457.64   1.774s
K-40     5843.51  1460.70        34.       399.     0.148    10.52   2.212s
Bi-212   6484.98  1620.82         9.         6.     0.002   165.61   1.889s
Bi-214   7059.29  1764.13        13.        19.     0.007    53.00   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5799E-01                                      5.12E+12             
911.20 3.580E-01  (  7.558E-02 1.87E+01 2.62E+01 G  
968.96 2.532E-01 -   1.729E-01 4.65E+01 1.59E+01 G  
338.32 2.420E-01 -   1.365E-01 3.86E+01 1.14E+01 G  

Energy duplication    
93.35 4.814E-01     4.107E-01 5.54E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 10:32:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.3740E-02                                      1.58E+05             
59.54-1.374E-02 ?(  1.327E-01 5.90E+02 3.59E+01 G  

Bi-212   N   4.0945E-01                                      5.12E+12             
727.33 2.692E-01 ?(  2.918E-01 7.18E+01 6.65E+00 G  
785.37 3.704E-01 ?(  1.353E+00 2.30E+02 1.11E+00 G  

1620.74 1.056E+00 ?(  1.252E+00 8.28E+01 1.51E+00 G  

Bi-214   N   3.5942E-01                                      5.84E+05             
609.31 3.599E-01  (P 4.192E-02 1.16E+01 4.55E+01 G  

1120.29 8.841E-02 - P 1.469E-01 8.13E+01 1.49E+01 G  
1764.49 3.580E-01 ?(P 1.546E-01 2.65E+01 1.53E+01 G  

Cs-137   I  -2.3821E-03                                      1.10E+04             
661.66-2.382E-03 ?(  2.072E-02 5.35E+02 8.50E+01 G  

Eu-152   I   3.0159E-02                                      4.94E+03             
344.28-2.627E-03 %(  5.400E-02 1.25E+03 2.66E+01 G  
121.78 5.069E-02  (  4.839E-02 6.17E+01 2.84E+01 G  
778.90 5.241E-02 ?(  1.339E-01 1.62E+02 1.30E+01 G  
964.08-2.380E-02 &   1.761E-01 4.55E+02 1.45E+01 G  

1112.08-3.563E-02 +   1.715E-01 2.99E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.053E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -6.7673E-02                                      3.14E+03             
873.18-6.767E-02 ?(  1.519E-01 1.44E+02 1.22E+01 G  
123.07 3.313E-02 +   3.477E-02 6.73E+01 4.04E+01 G  

1274.43-1.816E-02 +   6.611E-02 2.29E+02 3.49E+01 G  
723.30 0.000E+00 +   1.905E-01 1.00E+03 2.00E+01 G  

1004.72-2.880E-02 +   1.085E-01 2.36E+02 1.79E+01 G  
996.25-1.638E-02 +   2.105E-01 7.87E+02 1.05E+01 G  

K-40     N   9.2709E+00                                      4.57E+11             
1460.82 9.271E+00 @(P 3.146E-01 5.26E+00 1.06E+01 G  

Pa-234   N   2.2490E-02                                      1.63E+12             
131.30-1.921E-03 &(  7.872E-02 2.49E+03 1.82E+01 G  
569.50 7.350E-02 ?(  1.386E-01 1.22E+02 9.30E+00 G  
946.00 7.017E-03 %   1.263E-01 1.10E+03 1.35E+01 G  
880.52 1.962E-02 ?(  1.696E-01 5.32E+02 1.05E+01 G  
883.24-2.403E-02 +   1.921E-01 4.92E+02 9.70E+00 G  

Pb-212   N   3.7790E-01                                      5.12E+12             
238.63 3.779E-01  (P 3.190E-02 8.41E+00 4.36E+01 G  
300.09-3.519E-02 & P 5.590E-01 1.00E+03 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.3107E-01                                      5.84E+05             
351.93 4.433E-01  (P 3.788E-02 9.13E+00 3.56E+01 G  
295.22 3.901E-01  (P 6.976E-02 1.56E+01 1.84E+01 G  
242.00 4.748E-01  (P 1.962E-01 2.98E+01 7.27E+00 G  

Ra-226   N   7.4921E-01                                      5.84E+05             
186.21 7.492E-01  (  3.616E-01 3.31E+01 3.56E+00 G  

Th-234   N   2.1290E-01                                      1.63E+12             
63.30 5.103E-02 %(  1.060E+00 1.26E+03 3.75E+00 G  
92.59 3.527E-01 ?(  4.020E-01 7.28E+01 4.34E+00 G  

Tl-208   N   1.4065E-01                                      5.12E+12             
583.19 1.388E-01  (  1.527E-02 1.35E+01 8.50E+01 G  
277.37 2.646E-01 +   2.214E-01 5.50E+01 6.60E+00 G  
860.53 1.534E-01 ?(  1.403E-01 6.29E+01 1.24E+01 G  

U-235    N   6.0339E-02                                      2.57E+11             
143.77 1.061E-01  (  1.174E-01 7.10E+01 1.09E+01 G  
205.32 8.067E-03 %   2.431E-01 1.83E+03 5.02E+00 G  
163.36 1.075E-01 ?(  2.405E-01 1.40E+02 5.08E+00 G  
185.72 4.736E-02 *(  2.316E-02 3.34E+01 5.70E+01 G  

Energy duplication    
93.35 3.427E-01     2.924E-01 5.54E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.95       102.        -2.    -0.001  1179.18  -1.374E-02   
Th-234      92.80        93.        20.     0.007   145.50   3.527E-01   
Ac-228      93.35        88.        26.     0.009   110.85   4.814E-01   
U-235       93.35        88.        26.     0.009   110.85   3.427E-01   
Eu-152     122.57        86.        23.     0.008   123.31   5.069E-02   
Eu-154     122.54        89.        21.     0.008   134.67   3.313E-02   
U-235      144.09        81.        19.     0.007   142.07   1.061E-01   
U-235      163.45        72.         9.     0.003   279.78   1.075E-01   
U-235      185.70        79.        42.     0.016    66.84   4.736E-02   
Ra-226     185.78        75.        42.     0.015    66.27   7.492E-01   
Ac-228     338.16        58.        31.     0.012    77.24   2.420E-01   
Pa-234     572.49        20.         5.     0.002   244.40   7.350E-02   
Cs-137     661.21        30.        -1.    -0.001  1069.03  -2.382E-03   
Eu-152     779.93        23.         4.     0.002   324.52   5.241E-02   
Eu-154     875.41        22.        -5.    -0.002   287.11  -6.767E-02   
Pa-234     880.80        21.         1.     0.000  1064.88   1.962E-02   
Pa-234     882.68        22.        -1.    -0.001   984.98  -2.403E-02   
Ac-228     911.25        24.        54.     0.020    37.33   3.580E-01   
Eu-152     963.25        37.        -2.    -0.001   909.79  -2.380E-02   
Ac-228     968.75        43.        22.     0.008    93.07   2.532E-01   
Eu-154     995.76        26.        -1.     0.000  1573.37  -1.638E-02   
Eu-154    1004.41        20.        -3.    -0.001   472.82  -2.880E-02   
Eu-152    1111.56        24.        -2.    -0.001   598.39  -3.563E-02   
Co-60     1172.10        24.        -2.    -0.001   797.13  -3.737E-03   
Eu-154    1274.52        20.        -3.    -0.001   457.64  -1.816E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.5799E-01    3.5799E-01   1.3363E-01    1.3612E-01  7.558E-02
Am-241 #A   -1.3737E-02   -1.3740E-02   1.6201E-01    1.6202E-01  1.327E-01
Bi-212 #C    4.0945E-01    4.0945E-01   5.8802E-01    5.8839E-01  2.918E-01
Bi-214       3.5941E-01    3.5942E-01   8.8901E-02    9.0390E-02  4.192E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.6328E-03    4.6328E-03  5.397E-03
Cs-137 #A   -2.3753E-03   -2.3821E-03   2.5465E-02    2.5465E-02  2.072E-02
Eu-152 #A    2.9970E-02    3.0159E-02   3.7189E-02    3.7229E-02  5.400E-02
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Eu-154 #A   -6.7004E-02   -6.7673E-02   1.9429E-01    1.9433E-01  1.519E-01
K-40   #     9.2709E+00    9.2709E+00   1.0227E+00    1.1239E+00  3.146E-01
Pa-234 #A    2.2490E-02    2.2490E-02   5.4965E-02    5.5250E-02  7.872E-02
Pb-212       3.7790E-01    3.7790E-01   6.5168E-02    7.2274E-02  3.190E-02
Pb-214       4.3104E-01    4.3107E-01   8.1355E-02    8.4820E-02  3.788E-02
Ra-226 #     7.4917E-01    7.4921E-01   4.9649E-01    4.9908E-01  3.616E-01
Th-234 #A    2.1290E-01    2.1290E-01   3.0978E-01    3.1044E-01  1.060E+00
Tl-208       1.4065E-01    1.4065E-01   3.8113E-02    3.9179E-02  1.527E-02
U-235  #A    6.0339E-02    6.0339E-02   4.0329E-02    4.0516E-02  1.174E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.058E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.0579924E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-14                Received:        03/15/13                      
Lab ID:          244161-012                    Prepared:        03/26/13 13:06                
Matrix:          Soil                          Analyzed:        04/29/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.52 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0540 U        0.146          0.117            0.9     
Bismuth-212                           0.499           0.357          0.224                    
Bismuth-214                           0.391           0.0852         0.0372                   
Cesium-137                            0.00515 U       0.0242         0.0193           0.07    
Cobalt-60                             0.00787 U       0.0285         0.0224           0.03    
Europium-152                          0.0404 U        0.0696         0.0473           0.1     
Europium-154                          0.0242 U        0.0389         0.149            0.2     
Lead-212                              0.356           0.0659         0.0353                   
Lead-214                              0.423           0.0799         0.0417                   
Potassium-40                         11.2             1.06           0.261                    
Protactinium-234                     -0.00517 U       0.0922         0.0757                   
Radium-226 (By Bismuth-214)           0.391           0.0852         0.0372           0.2     
Thallium-208                          0.124           0.0322         0.0124                   
Thorium-232 (By Actinium-228)         0.441           0.111          0.0563           0.9     
Thorium-234                           0.0557 U        0.326          1.01                     
Uranium-235                           0.0411 U        0.0576         0.143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244161-012                   Client ID : 12-PE-E0805-14        

Seqnum : 1513171789004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_004                                Batch         : 196596                       Time      : 29-APR-2013 09:01     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.52 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.05401           0.1168      0.9      .14595           .146             -0.044       u        

Bismuth-212                         0.4994            0.2240               .35704           .35795           -0.0016      u        

Bismuth-214                         0.3914            0.03718              .085236          .087074          0.0034       u        

Cesium-137                          0.005153          0.01933     0.07     .024174          .024175          -0.0016      u        

Cobalt-60                           0.007873          0.02236     0.03     .028457          .02846           0            u        

Europium-152                        0.04041           0.04731     0.1      .06956           .069599          -0.0013      u        

Europium-154                        0.02423           0.1491      0.2      .038942          .038963          0            u        

Lead-212                            0.3558            0.03529              .065931          .0722            -0.010       u        

Lead-214                            0.4232            0.04165              .079893          .083292          -0.00046     u        

Potassium-40                        11.19             0.2607               1.0583           1.1984           -0.59        u        

Protactinium-234                    -0.005167         0.07566              .092232          .092241          0            u        

Radium-226 (By Bismuth-214)         0.3914            0.03718     0.2      .085236          .087074          0.0034       u        

Thallium-208                        0.1242            0.01244              .032221          .033203          0.0045       u        

Thorium-232 (By Actinium-228)       0.4408            0.05631     0.9      .11052           .11504           0.019        u        

Thorium-234                         0.05574           1.005                .32649           .32653           0.049        u        

Uranium-235                         0.04111           0.1425      0.18     .057569          .05763           0.010        u        

u=use  

Page 1 of 1                                                                                                             1513171789004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-14          
Sample Description: 244161-012, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:44           Live Time: 2700   sec

Acquisition Time: 4/29/2013 09:01:22        Real Time: 2703   sec
Analysis Time: 4/29/2013 09:46           Dead Time: 0.09   %

Analysis Quantity: 3.265E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.408E-01      1.105E-01      1.150E-01      5.631E-02
Am-241    #AB    5.401E-02      1.459E-01      1.460E-01      1.168E-01
Bi-212    #      4.994E-01      3.570E-01      3.580E-01      2.240E-01
Bi-214           3.914E-01      8.524E-02      8.707E-02      3.718E-02
Co-60     #AB    7.873E-03      2.846E-02      2.846E-02      2.236E-02
Cs-137    #AB    5.153E-03      2.417E-02      2.417E-02      1.933E-02
Eu-152    #AB    4.041E-02      6.956E-02      6.960E-02      4.731E-02
Eu-154    #AB    2.423E-02      3.894E-02      3.896E-02      1.491E-01
K-40             1.119E+01      1.058E+00      1.198E+00      2.607E-01
Pa-234    #AB   -5.167E-03      9.223E-02      9.224E-02      7.566E-02
Pb-212           3.558E-01      6.593E-02      7.220E-02      3.529E-02
Pb-214           4.232E-01      7.989E-02      8.329E-02      4.165E-02
Ra-226    #      6.284E-01      5.241E-01      5.258E-01      3.947E-01
Th-234    #AB    5.574E-02      3.265E-01      3.265E-01      1.005E+00
Tl-208           1.242E-01      3.222E-02      3.320E-02      1.244E-02
U-235      AB    4.111E-02      5.757E-02      5.763E-02      1.425E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.428E+01

Analyst: Andrew Alexander
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Sample description                                             
244161-012, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_004.An1

Acquisition information
Start time:                 4/29/2013 09:01:22
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2652E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2652E+02) = 

8.2773E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0933

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.69       10. 135.13   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.77       42.  34.74   0.83  2.842E-02
77.15       83.  20.41   0.84  3.020E-02
92.75        6. 292.89   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  1.039E-01 Th234 
93.42       23.  69.87   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.086E-01 U235  
93.42       23.  69.87   0.85  3.990E-02    93.35   4.100  4.335E-01 Ac228 

93.35   5.760  3.086E-01 U235  
122.40       14.  80.36   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.79        7. 231.54   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
163.51       21.  70.01   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
186.23       21.  77.67   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.711E-01 Ra226 
186.26       35.  41.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.284E-01 Ra226 
238.53      224.   9.02   1.05  4.319E-02   238.63  43.600  3.558E-01 Pb212 
241.80       24.  65.12   1.01  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.22       20.  59.35   1.05  3.962E-02   277.37   6.600  2.403E-01 Tl208 
295.09       99.  15.00   0.41  3.814E-02   295.22  18.414  4.094E-01 Pb214 
338.28       49.  24.06   0.33  3.494E-02   338.32  11.400  3.772E-01 Ac228 
343.91       11.  86.07   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      176.   9.97   1.15  3.405E-02   351.93  35.600  4.303E-01 Pb214 
583.22       83.  12.97   1.23  2.416E-02   583.19  85.000  1.242E-01 Tl208 
609.24      144.  10.30   0.92  2.345E-02   609.31  45.490  3.914E-01 Bi214 
661.16        3. 234.58   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.35       21.  35.74   1.45  2.078E-02   727.33   6.650  4.769E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
778.48        4. 159.97   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.40        5. 163.17   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.57       13.  53.00   1.54  1.851E-02   860.53  12.400  1.722E-01 Tl208 
873.39        2. 360.65   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.19       74.  14.97   1.45  1.779E-02   911.20  26.200  4.901E-01 Ac228 
964.64        5. 169.12   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.21       36.  24.73   0.76  1.704E-02   968.96  15.900  4.052E-01 Ac228 

1004.66        3. 183.29   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.91        1. 502.37   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.90        8.  76.48   1.70  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1332.61        3. 180.74   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.12        4. 127.02   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      502.   4.55   1.97  1.254E-02  1460.82  10.550  1.119E+01 K40   
1764.40       12.  34.19   1.92  1.069E-02  1764.49  15.310  2.247E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.91    74.89        90.        35. 1.231E+03   83.79   0.674  -        
308.43    77.27       106.        70. 2.331E+03   48.56   0.511  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.16    59.69        80.        10.     0.004   270.25   0.816s
Th-234    370.28    92.75       142.         6.     0.002   585.78   0.853s
Ac-228    372.69    93.35       119.        23.     0.009   139.74   0.854D
U-235     372.69    93.35       119.        23.     0.009   139.74   0.854D
Eu-154    488.76   122.40        59.        14.     0.005   160.71   0.887s
Pa-234    516.68   129.38        91.        -2.    -0.001  1785.16   0.896s
U-235     574.25   143.79       120.         7.     0.003   463.08   0.910s
U-235     653.07   163.51        94.        21.     0.008   140.03   0.931 
U-235     743.88   186.23       119.        21.     0.008   155.34   0.955 
Ra-226    744.02   186.26        89.        35.     0.013    83.40   0.956s
Pb-212    952.94   238.53        87.       218.     0.081    18.04   1.051 
Pb-214    966.02   241.80       131.        24.     0.009   130.24   1.014s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1107.61   277.22        64.        20.     0.008   118.70   1.051 
Pb-214   1179.04   295.09        48.        94.     0.035    30.01   0.408s
Ac-228   1351.69   338.28        36.        49.     0.018    48.12   0.334s
Eu-152   1374.21   343.91        37.        11.     0.004   172.14   1.117s
Pb-214   1405.68   351.78        50.       170.     0.063    19.94   1.151 
Pa-234   2272.54   568.56        37.        -4.    -0.001   464.32   1.323s
Tl-208   2331.15   583.22        13.        83.     0.031    25.94   1.230 
Bi-214   2435.24   609.24        31.       136.     0.050    20.60   0.924s
Cs-137   2642.93   661.16        26.         3.     0.001   469.16   1.398s
Eu-154   2885.14   721.71        26.        -6.    -0.002   252.49   1.446s
Bi-212   2907.71   727.35        19.        21.     0.008    71.49   1.449s
Eu-152   3112.30   778.48        19.         4.     0.002   319.94   1.487s
Bi-212   3139.97   785.40        25.         5.     0.002   326.34   1.491s
Tl-208   3440.73   860.57        17.        13.     0.005   105.99   1.544s
Eu-154   3492.06   873.39        21.         2.     0.001   721.29   1.552s
Ac-228   3643.31   911.19        14.        74.     0.028    29.95   1.451 
Eu-152   3857.25   964.64        29.         5.     0.002   338.25   1.611s
Ac-228   3875.52   969.21        11.        36.     0.013    49.45   0.758s
Eu-154   4017.42  1004.66        10.         3.     0.001   366.58   1.635s
Eu-152   4446.74  1111.91        21.         1.     0.000  1004.74   1.695s
Bi-214   4482.72  1120.90        26.         8.     0.003   152.96   1.700s
Co-60    4700.85  1175.38        29.        -7.    -0.003   233.05   1.727s
Co-60    5330.45  1332.61        17.         3.     0.001   361.47   1.798s
Eu-152   5632.87  1408.12         9.         4.     0.001   254.05   1.827s
K-40     5843.48  1460.70        23.       483.     0.179     9.09   1.968 
Bi-214   7060.36  1764.40        12.        12.     0.004    68.38   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4077E-01                                      5.12E+12             
911.20 4.901E-01  (  5.631E-02 1.50E+01 2.62E+01 G  
968.96 4.052E-01  (  8.825E-02 2.47E+01 1.59E+01 G  
338.32 3.772E-01  (  1.076E-01 2.41E+01 1.14E+01 G  

Energy duplication    
93.35 4.335E-01 ?   4.765E-01 6.99E+01 4.10E+00 XA 

Am-241   I   5.4005E-02                                      1.58E+05             
59.54 5.401E-02 ?(  1.168E-01 1.35E+02 3.59E+01 G  

Bi-212   N   4.9944E-01                                      5.12E+12             
727.33 4.769E-01  (  2.240E-01 3.57E+01 6.65E+00 G  
785.37 6.343E-01 ?(  1.633E+00 1.63E+02 1.11E+00 G  

178 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 09:46:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 &   4.110E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9136E-01                                      5.84E+05             
609.31 3.914E-01  (P 3.718E-02 1.03E+01 4.55E+01 G  

1120.29 1.056E-01 & P 1.580E-01 7.65E+01 1.49E+01 G  
1764.49 2.247E-01 - P 1.540E-01 3.42E+01 1.53E+01 G  

Co-60    T   7.8726E-03                                      1.93E+03             
1332.49 7.873E-03 ?(  2.236E-02 1.81E+02 1.00E+02 G  
1173.23-1.446E-02 +   2.624E-02 1.17E+02 9.98E+01 G  

Cs-137   I   5.1525E-03                                      1.10E+04             
661.66 5.152E-03 ?(  1.933E-02 2.35E+02 8.50E+01 G  

Eu-152   I   4.0408E-02                                      4.94E+03             
344.28 3.571E-02 ?(  4.731E-02 8.61E+01 2.66E+01 G  
121.78 0.000E+00 -   5.665E-02 1.00E+03 2.84E+01 G  
778.90 4.894E-02 &(  1.227E-01 1.60E+02 1.30E+01 G  
964.08 5.788E-02 ?(  1.551E-01 1.69E+02 1.45E+01 G  

1112.08 1.941E-02 ?(  1.582E-01 5.02E+02 1.34E+01 G  
1408.01 4.245E-02 &(  8.107E-02 1.27E+02 2.09E+01 G  

Eu-154   I   2.4231E-02                                      3.14E+03             
873.18 2.563E-02 &(  1.491E-01 3.61E+02 1.22E+01 G  
123.07 2.259E-02 &(  2.824E-02 8.04E+01 4.04E+01 G  

1274.43 0.000E+00 -   5.427E-02 1.00E+03 3.49E+01 G  
723.30-4.477E-02 +   8.815E-02 1.26E+02 2.00E+01 G  

1004.72 2.700E-02 ?(  7.670E-02 1.83E+02 1.79E+01 G  
996.25 4.923E-03 &   1.761E-01 2.18E+03 1.05E+01 G  

K-40     N   1.1188E+01                                      4.57E+11             
1460.82 1.119E+01  (P 2.607E-01 4.55E+00 1.06E+01 G  

Pa-234   N  -5.1666E-03                                      1.63E+12             
131.30-5.167E-03 ?(  7.566E-02 8.93E+02 1.82E+01 G  
569.50-5.110E-02 +   1.906E-01 2.32E+02 9.30E+00 G  
946.00 7.145E-03 %   1.228E-01 1.05E+03 1.35E+01 G  
880.52-4.404E-03 &   1.705E-01 2.36E+03 1.05E+01 G  
883.24 0.000E+00 +   2.396E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.5582E-01                                      5.12E+12             
238.63 3.558E-01  (P 3.529E-02 9.02E+00 4.36E+01 G  
300.09-1.707E-02 % P 4.286E-01 1.43E+03 3.18E+00 G  

Pb-214   N   4.2318E-01                                      5.84E+05             
351.93 4.303E-01  (P 4.165E-02 9.97E+00 3.56E+01 G  
295.22 4.094E-01 @(P 7.065E-02 1.50E+01 1.84E+01 G  
242.00 2.314E-01 & P 2.629E-01 6.51E+01 7.27E+00 G  

179 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 09:46:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.2837E-01                                      5.84E+05             
186.21 6.284E-01  (  3.947E-01 4.17E+01 3.56E+00 G  

Th-234   N   5.5736E-02                                      1.63E+12             
63.30 0.000E+00 ?(  1.005E+00 1.00E+03 3.75E+00 G  
92.59 1.039E-01 &(  4.961E-01 2.93E+02 4.34E+00 G  

Tl-208   N   1.2419E-01                                      5.12E+12             
583.19 1.242E-01  (  1.244E-02 1.30E+01 8.50E+01 G  
277.37 2.403E-01 +   2.181E-01 5.93E+01 6.60E+00 G  
860.53 1.722E-01 +   1.279E-01 5.30E+01 1.24E+01 G  

U-235    N   4.1112E-02                                      2.57E+11             
143.77 3.787E-02 ?(  1.425E-01 2.32E+02 1.09E+01 G  
205.32 1.070E-02 %   2.523E-01 1.44E+03 5.02E+00 G  
163.36 2.500E-01  (  2.737E-01 7.00E+01 5.08E+00 G  
185.72 2.312E-02  (  2.838E-02 7.77E+01 5.70E+01 G  

Energy duplication    
93.35 3.086E-01     3.391E-01 6.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 09:46:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.69        80.        10.     0.004   270.25   5.401E-02   
Th-234      92.75       142.         6.     0.002   585.78   1.039E-01   
Eu-154     122.40        59.        14.     0.005   160.71   2.259E-02   
Pa-234     129.38        91.        -2.    -0.001  1785.16  -5.167E-03   
Ra-226     186.26        89.        35.     0.013    83.40   6.284E-01   
Eu-152     343.91        37.        11.     0.004   172.14   3.571E-02   
Pa-234     568.56        37.        -4.    -0.001   464.32  -5.110E-02   
Cs-137     661.16        26.         3.     0.001   469.16   5.152E-03   
Eu-154     721.71        26.        -6.    -0.002   252.49  -4.477E-02   
Bi-212     727.35        19.        21.     0.008    71.49   4.769E-01   
Eu-152     778.48        19.         4.     0.002   319.94   4.894E-02   
Bi-212     785.40        25.         5.     0.002   326.34   6.343E-01   
Eu-154     873.39        21.         2.     0.001   721.29   2.563E-02   
Eu-152     964.64        29.         5.     0.002   338.25   5.788E-02   
Eu-154    1004.66        10.         3.     0.001   366.58   2.700E-02   
Eu-152    1111.91        21.         1.     0.000  1004.74   1.941E-02   
Co-60     1175.38        29.        -7.    -0.003   233.05  -1.446E-02   
Co-60     1332.61        17.         3.     0.001   361.47   7.873E-03   
Eu-152    1408.12         9.         4.     0.001   254.05   4.245E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4077E-01    4.4077E-01   1.1052E-01    1.1504E-01  5.631E-02
Am-241 #A    5.3994E-02    5.4005E-02   1.4595E-01    1.4600E-01  1.168E-01
Bi-212 #     4.9944E-01    4.9944E-01   3.5704E-01    3.5795E-01  2.240E-01
Bi-214       3.9134E-01    3.9136E-01   8.5236E-02    8.7074E-02  3.718E-02
Co-60  #A    7.7463E-03    7.8726E-03   2.8457E-02    2.8460E-02  2.236E-02
Cs-137 #A    5.1379E-03    5.1525E-03   2.4174E-02    2.4175E-02  1.933E-02
Eu-152 #A    4.0154E-02    4.0408E-02   6.9560E-02    6.9599E-02  4.731E-02
Eu-154 #A    2.3992E-02    2.4231E-02   3.8942E-02    3.8963E-02  1.491E-01
K-40         1.1188E+01    1.1188E+01   1.0583E+00    1.1984E+00  2.607E-01
Pa-234 #A   -5.1666E-03   -5.1666E-03   9.2232E-02    9.2241E-02  7.566E-02
Pb-212       3.5582E-01    3.5582E-01   6.5931E-02    7.2200E-02  3.529E-02
Pb-214       4.2316E-01    4.2318E-01   7.9893E-02    8.3292E-02  4.165E-02
Ra-226 #     6.2833E-01    6.2837E-01   5.2407E-01    5.2580E-01  3.947E-01
Th-234 #A    5.5736E-02    5.5736E-02   3.2649E-01    3.2653E-01  1.005E+00
Tl-208       1.2419E-01    1.2419E-01   3.2221E-02    3.3203E-02  1.244E-02
U-235   A    4.1112E-02    4.1112E-02   5.7569E-02    5.7630E-02  1.425E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_004.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.292E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.2923057E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-08                Sampled:         03/15/13 10:42                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244161-006                    Prepared:        03/26/13 12:38                
Lab ID:          QC682141                      Analyzed:        04/29/13 09:03                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   346.77 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                    -0.0335 U       0.170       -0.0163 U       0.164       0.135           0.9    NC   40  NC    1   

Bismuth-212                       0.428          0.367        0.697          0.470       0.264                  47.8 40  0.321 1   

Bismuth-214                       0.444          0.0778       0.314          0.0847      0.0396                 34.1 40  0.796 1   

Cesium-137                       -0.000840 U     0.0142      -0.000146 U     0.0249      0.0205          0.07   NC   40  NC    1   

Cobalt-60                         0 U            0.00444      0.000328 U     0.0262      0.0216          0.03   NC   40  NC    1   

Europium-152                      0.0459         0.0703       0.0487 U       0.0642      0.0562          0.1    NC   40  NC    1   

Europium-154                      0.0542 U       0.108        0.0203 U       0.0480      0.146           0.2    NC   40  NC    1   

Lead-212                          0.332          0.0648       0.352          0.0710      0.0347                 5.83 40  0.147 1   

Lead-214                          0.463          0.0817       0.420          0.0888      0.0378                 9.75 40  0.253 1   

Potassium-40                     11.3            1.18        12.8            1.29        0.250                  12.6 40  0.612 1   

Protactinium-234                  0.0462 U       0.0799      -0.0312 U       0.0988      0.0795                 NC   40  NC    1   

Radium-226 (By Bismuth-214)       0.444          0.0778       0.314          0.0847      0.0396          0.2    34.1 40  0.796 1   

Thallium-208                      0.115          0.0356       0.0864         0.0317      0.0188                 28.1 40  0.420 1   

Thorium-232 (By Actinium-228)     0.489          0.132        0.405          0.107       0.0555          0.9    18.7 40  0.350 1   

Thorium-234                       0.356 U        0.711        0.572 U        0.611       0.995                  NC   40  NC    1   

Uranium-235                       0.0272 U       0.104        0.0630 U       0.132       0.134           0.18   NC   40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244161 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE04                                                                  

Seqnum        : 1533171791003                                                            Seqnum        : 1533171791004.2                                                         

File          : 4_20130429_003                                                           File          : 4_20130429_004                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244161-006                                                               Lab ID        : QC682141                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196596                                                                   Batch         : 196596                                                                  

Time          : 29-APR-2013 07:58                                                        Time          : 29-APR-2013 09:03                                                       

Sample Amount : 346.77 g                                                                 Sample Amount : 346.77 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.2 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS           MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma       2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    -0.03347     0.1382    0.9    .16998        .17           -0.01629    0.1345   0.9   .16436        .16437             40          1    u     

Bismuth-212                      0.4279       0.2317           .36656        .36722        0.6968      0.2639         .46853        .46988        48   40   0.321  1    u     

Bismuth-214                      0.4436       0.02357          .075194       .077792       0.3142      0.03956        .083472       .084658       34   40   0.796  1    u     

Cesium-137                       -0.0008397   0.01158   0.07   .014242       .014242       -0.0001461  0.02052  0.07  .024923       .024923            40          1    u     

Cobalt-60                        0            0.02749   0.03   .0044396      .0044396      0.0003282   0.02157  0.03  .02624        .02624             40          1    u     

Europium-152                     0.04593      0.04410   0.1    .070278       .070313       0.04869     0.05622  0.1   .064165       .064208            40          1    u     

Europium-154                     0.05421      0.1240    0.2    .10798        .10801        0.02032     0.1459   0.2   .048011       .048023            40          1    u     

Lead-212                         0.3324       0.03143          .060143       .064774       0.3524      0.03469        .066233       .070971       6    40   0.147  1    u     

Lead-214                         0.4632       0.03203          .078795       .081718       0.4201      0.03776        .086553       .088755       10   40   0.253  1    u     

Potassium-40                     11.29        0.2264           1.0359        1.1805        12.80       0.2496         1.1176        1.2889        13   40   0.612  1    u     

Protactinium-234                 0.04619      0.06778          .079115       .079943       -0.03121    0.07946        .098509       .098814            40          1    u     

Radium-226 (By Bismuth-214)      0.4436       0.02357   0.2    .075194       .077792       0.3142      0.03956  0.2   .083472       .084658       34   40   0.796  1    u     

Thallium-208                     0.1147       0.01690          .034859       .035622       0.08639     0.01877        .031236       .031722       28   40   0.420  1    u     

Thorium-232 (By Actinium-228)    0.4888       0.05248   0.9    .12735        .13217        0.4053      0.05554  0.9   .10263        .10673        19   40   0.350  1    u     

Thorium-234                      0.3561       1.166            .70973        .71053        0.5723      0.9949         .60854        .61094             40          1    u     

Uranium-235                      0.02722      0.1419    0.18   .10368        .10369        0.06304     0.1340   0.18  .13173        .13178             40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-08DUP       
Sample Description: QC682141, 196596, SDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_004
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:42           Live Time: 2700   sec

Acquisition Time: 4/29/2013 09:03:13        Real Time: 2705   sec
Analysis Time: 4/29/2013 09:48           Dead Time: 0.20   %

Analysis Quantity: 3.468E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.053E-01      1.026E-01      1.067E-01      5.554E-02
Am-241    #AB   -1.629E-02      1.644E-01      1.644E-01      1.345E-01
Bi-212    #      6.968E-01      4.685E-01      4.699E-01      2.639E-01
Bi-214           3.142E-01      8.347E-02      8.466E-02      3.956E-02
Co-60     #AB    3.282E-04      2.624E-02      2.624E-02      2.157E-02
Cs-137    #AB   -1.461E-04      2.492E-02      2.492E-02      2.052E-02
Eu-152    #AB    4.869E-02      6.416E-02      6.421E-02      5.622E-02
Eu-154    #AB    2.032E-02      4.801E-02      4.802E-02      1.459E-01
K-40             1.280E+01      1.118E+00      1.289E+00      2.496E-01
Pa-234    #AB   -3.121E-02      9.851E-02      9.881E-02      7.946E-02
Pb-212           3.524E-01      6.623E-02      7.097E-02      3.469E-02
Pb-214           4.201E-01      8.655E-02      8.875E-02      3.776E-02
Ra-226    #      5.589E-01      5.413E-01      5.422E-01      4.165E-01
Th-234     AB    5.723E-01      6.085E-01      6.109E-01      9.949E-01
Tl-208           8.639E-02      3.124E-02      3.172E-02      1.877E-02
U-235     #AB    6.304E-02      1.317E-01      1.318E-01      1.340E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.634E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 09:48:26
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_004.An1               

Sample description                                             
QC682141, 196596, SDUP                                          

Spectrum Filename: C:\User\SPC\Det4\4_20130429_004.An1

Acquisition information
Start time:                 4/29/2013 09:03:13
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4677E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4677E+02) = 

7.7939E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1235

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30       14. 102.47   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.66       67.  23.19   0.81  2.738E-02
77.00       93.  17.09   0.81  2.917E-02
89.66       36.  34.55   0.65  3.743E-02
92.55       32.  53.17   0.83  3.899E-02    92.59   4.343  5.394E-01 Th234 

93.35   5.760  4.028E-01 U235  
93.35   4.100  5.658E-01 Ac228 
93.35   4.100  5.658E-01 Ac228 
93.35   5.760  4.028E-01 U235  

92.55       29.  54.34   0.83  3.937E-02    92.59   4.343  4.954E-01 Th234 
93.35   5.760  3.699E-01 U235  
93.35   4.100  5.196E-01 Ac228 

92.55       29.  54.34   0.83  3.937E-02    92.59   4.343  4.954E-01 Th234 
93.35   5.760  3.699E-01 U235  
93.35   4.100  5.196E-01 Ac228 

122.32       11. 118.13   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.69        6. 253.41   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.251E-02 U235  
163.18        4. 353.41   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.345E-02 U235  
186.41       33.  48.43   0.93  4.851E-02   186.21   3.555  5.589E-01 Ra226 

185.72  57.000  3.483E-02 U235  
204.62       12. 104.49   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.494E-01 U235  
238.73      244.   7.88   0.98  4.347E-02   238.63  43.600  3.650E-01 Pb212 
241.85       59.  22.14   0.99  4.316E-02   242.00   7.268  5.410E-01 Pb214 
277.71       15.  74.05   0.85  3.983E-02   277.37   6.600    PBC<MDA Tl208 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.18      106.  15.79   1.04  3.830E-02   295.22  18.414  4.212E-01 Pb214 
338.09       60.  20.21   1.08  3.500E-02   338.32  11.400  4.307E-01 Ac228 

338.32  11.400  4.307E-01 Ac228 
351.83      175.  10.03   0.99  3.408E-02   351.93  35.600  4.061E-01 Pb214 
583.20       74.  15.64   0.90  2.394E-02   583.19  85.000  9.892E-02 Tl208 
609.36      121.  12.47   0.59  2.322E-02   609.31  45.490  3.099E-01 Bi214 
726.99       27.  30.61   1.44  2.051E-02   727.33   6.650  5.683E-01 Bi212 
785.72       11.  59.35   1.49  1.944E-02   785.37   1.110  1.467E+00 Bi212 
860.44        4. 208.10   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.36        4. 187.95   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.22       63.  15.26   1.59  1.750E-02   911.20  26.200  3.943E-01 Ac228 

911.20  26.200  3.943E-01 Ac228 
969.24       19.  46.62   1.63  1.675E-02   968.96  15.900  2.086E-01 Ac228 

968.96  15.900  2.086E-01 Ac228 
1111.17       10.  65.89   1.74  1.516E-02  1112.08  13.410  1.452E-01 Eu152 
1120.47       25.  30.35   1.75  1.507E-02  1120.29  14.910  3.273E-01 Bi214 
1273.70        2. 291.54   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.86      590.   4.25   1.78  1.229E-02  1460.82  10.550  1.280E+01 K40   
1765.08       12.  36.07   2.13  1.048E-02  1764.49  15.310  2.098E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.54    74.58       106.        49. 1.789E+03   65.94   0.944  -      sM
307.89    76.92       103.        77. 2.626E+03   44.75   0.818  -       M
358.79    89.66        62.        36. 9.591E+02   70.49   0.651  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.21    59.24       105.        -3.    -0.001  1009.28   0.796s
Th-234    253.46    63.30        97.        14.     0.005   204.93   0.800s
Th-234    370.34    92.55       126.        32.     0.012   106.33   0.831 
U-235     373.56    93.35       110.        29.     0.011   108.68   0.832D
Ac-228    373.56    93.35       110.        29.     0.011   108.68   0.832D
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.95   121.47       115.       -13.    -0.005   246.42   0.862s
Eu-154    489.35   122.32        86.        11.     0.004   236.26   0.864s
Pa-234    525.23   131.30       114.       -10.    -0.004   315.61   0.873s
U-235     574.77   143.69       120.         6.     0.002   506.81   0.886s
U-235     652.65   163.18        90.         4.     0.001   706.82   0.906s
Ra-226    745.52   186.41       114.        33.     0.012    96.85   0.930s
U-235     818.29   204.62        74.        12.     0.004   208.97   0.950s
Pb-212    954.73   238.75        96.       231.     0.086    18.45   1.038 
Pb-214    967.20   241.87        57.        53.     0.020    51.43   0.835 
Tl-208   1110.47   277.71        47.        15.     0.006   148.11   0.853 
Pb-214   1180.30   295.18        61.       103.     0.038    31.57   1.045s
Pb-212   1196.70   299.28        67.       -10.    -0.004   271.30   1.046s
Ac-228   1351.83   338.09        43.        60.     0.022    40.42   1.084 
Pb-214   1406.77   351.83        46.       171.     0.063    20.07   0.991s
Pa-234   2278.08   569.76        30.        -3.    -0.001   616.22   1.302s
Tl-208   2331.85   583.20        32.        61.     0.023    33.85   1.314s
Bi-214   2436.44   609.36        39.       113.     0.042    24.94   0.590s
Eu-154   2890.73   722.96        46.       -11.    -0.004   188.98   1.436s
Bi-212   2906.87   726.99        29.        27.     0.010    61.21   1.440s
Bi-212   3141.75   785.72        18.        11.     0.004   118.70   1.488s
Tl-208   3440.58   860.44        30.         4.     0.001   416.21   1.549 
Eu-154   3492.26   873.36        22.         4.     0.001   375.90   1.560s
Pa-234   3519.10   880.07        26.        -2.    -0.001   626.12   1.565s
Ac-228   3643.70   911.22        14.        63.     0.023    30.51   1.590s
Ac-228   3875.81   969.24        31.        19.     0.007    93.24   1.634s
Eu-154   3983.69   996.21        21.        -2.    -0.001   713.19   1.655s
Eu-152   4443.59  1111.17        17.        10.     0.004   131.77   1.740s
Bi-214   4480.81  1120.47        17.        25.     0.009    60.71   1.746s
Eu-154   5093.93  1273.70        22.         2.     0.001   583.08   1.851s
K-40     5842.93  1460.86        23.       575.     0.213     8.51   1.785 
Bi-214   7060.72  1765.08        12.        12.     0.004    72.15   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.0530E-01                                      5.12E+12             
911.20 3.943E-01  (  5.554E-02 1.53E+01 2.62E+01 G  
968.96 2.086E-01 -   1.398E-01 4.66E+01 1.59E+01 G  
338.32 4.307E-01  (  1.100E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 5.196E-01 ?   4.373E-01 5.43E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.6285E-02                                      1.58E+05             
59.54-1.629E-02 ?(  1.345E-01 5.05E+02 3.59E+01 G  

Bi-212   N   6.9680E-01                                      5.12E+12             
727.33 5.683E-01  (P 2.639E-01 3.06E+01 6.65E+00 G  
785.37 1.467E+00 ?(P 1.334E+00 5.94E+01 1.11E+00 G  

1620.74 0.000E+00 -   2.403E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.1421E-01                                      5.84E+05             
609.31 3.099E-01  (P 3.956E-02 1.25E+01 4.55E+01 G  

1120.29 3.273E-01 ?(  1.240E-01 3.04E+01 1.49E+01 G  
1764.49 2.098E-01 - P 1.441E-01 3.61E+01 1.53E+01 G  

Co-60    T   3.2820E-04                                      1.93E+03             
1332.49 3.282E-04 %(  2.157E-02 4.00E+03 1.00E+02 G  
1173.23-4.967E-04 %   2.279E-02 2.79E+03 9.98E+01 G  

Cs-137   I  -1.4611E-04                                      1.10E+04             
661.66-1.461E-04 %(  2.052E-02 8.53E+03 8.50E+01 G  

Eu-152   I   4.8694E-02                                      4.94E+03             
344.28 0.000E+00 ?(  5.622E-02 1.00E+03 2.66E+01 G  
121.78-2.673E-02 +   5.282E-02 1.23E+02 2.84E+01 G  
778.90-4.597E-04 %   1.298E-01 1.71E+04 1.30E+01 G  
964.08-1.355E-03 &   1.377E-01 6.18E+03 1.45E+01 G  

1112.08 1.452E-01 ?(  1.386E-01 6.59E+01 1.34E+01 G  
1408.01 0.000E+00 -   1.770E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.0321E-02                                      3.14E+03             
873.18 4.903E-02 &(  1.459E-01 1.88E+02 1.22E+01 G  
123.07 1.704E-02  (  3.212E-02 1.18E+02 4.04E+01 G  

1274.43 1.410E-02 &(  6.600E-02 2.92E+02 3.49E+01 G  
723.30-7.610E-02 +   1.121E-01 9.45E+01 2.00E+01 G  

1004.72 2.201E-03 &   8.350E-02 2.31E+03 1.79E+01 G  
996.25-3.168E-02 +   1.822E-01 3.57E+02 1.05E+01 G  

K-40     N   1.2798E+01                                      4.57E+11             
1460.82 1.280E+01  (P 2.496E-01 4.25E+00 1.06E+01 G  

Pa-234   N  -3.1212E-02                                      1.63E+12             
131.30-3.121E-02 ?(  7.946E-02 1.58E+02 1.82E+01 G  
569.50-3.283E-02 +   1.632E-01 3.08E+02 9.30E+00 G  
946.00 0.000E+00 +   1.415E-01 1.00E+03 1.35E+01 G  
880.52-3.636E-02 +   1.835E-01 3.13E+02 1.05E+01 G  
883.24-1.515E-03 %   1.887E-01 7.57E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.5242E-01                                      5.12E+12             
238.63 3.524E-01  (P 3.469E-02 9.22E+00 4.36E+01 G  
300.09-2.422E-01 - P 4.569E-01 1.36E+02 3.18E+00 G  

Pb-214   N   4.2011E-01                                      5.84E+05             
351.93 4.061E-01 @(P 3.776E-02 1.00E+01 3.56E+01 G  
295.22 4.212E-01 *(P 7.456E-02 1.58E+01 1.84E+01 G  
242.00 4.861E-01  (  1.622E-01 2.57E+01 7.27E+00 G  

Ra-226   N   5.5889E-01                                      5.84E+05             
186.21 5.589E-01 *(  4.165E-01 4.84E+01 3.56E+00 G  

Th-234   N   5.7229E-01                                      1.63E+12             
63.30 6.103E-01 ?(  9.949E-01 1.02E+02 3.75E+00 G  
92.59 5.394E-01  (  4.453E-01 5.32E+01 4.34E+00 G  

Tl-208   N   8.6385E-02                                      5.12E+12             
583.19 8.639E-02 ?(P 1.877E-02 1.69E+01 8.50E+01 G  
277.37 1.649E-01 + P 1.754E-01 7.41E+01 6.60E+00 G  
860.53 4.893E-02 -   1.626E-01 2.08E+02 1.24E+01 G  

U-235    N   6.3036E-02                                      2.57E+11             
143.77 3.251E-02 ?(  1.340E-01 2.53E+02 1.09E+01 G  
205.32 1.494E-01 &(  2.473E-01 1.04E+02 5.02E+00 G  
163.36 4.345E-02 ?(  2.503E-01 3.53E+02 5.08E+00 G  
185.72 0.000E+00 -   3.013E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 3.699E-01 ?   3.113E-01 5.43E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.24       105.        -3.    -0.001  1009.28  -1.629E-02   
U-235       93.35       110.        29.     0.011   108.68   3.699E-01   
Ac-228      93.35       110.        29.     0.011   108.68   5.196E-01   
Eu-152     121.47       115.       -13.    -0.005   246.42  -2.673E-02   
Eu-154     122.32        86.        11.     0.004   236.26   1.704E-02   
Pa-234     131.30       114.       -10.    -0.004   315.61  -3.121E-02   
U-235      143.69       120.         6.     0.002   506.81   3.251E-02   
U-235      163.18        90.         4.     0.001   706.82   4.345E-02   
Ra-226     186.41       114.        33.     0.012    96.85   5.589E-01   
U-235      204.62        74.        12.     0.004   208.97   1.494E-01   
Ac-228     338.09        43.        60.     0.022    40.42   4.307E-01   
Pa-234     569.76        30.        -3.    -0.001   616.22  -3.283E-02   
Eu-154     722.96        46.       -11.    -0.004   188.98  -7.610E-02   
Bi-212     726.99        29.        27.     0.010    61.21   5.683E-01  P
Bi-212     785.72        18.        11.     0.004   118.70   1.467E+00  P
Eu-154     873.36        22.         4.     0.001   375.90   4.903E-02   
Pa-234     880.07        26.        -2.    -0.001   626.12  -3.636E-02   
Ac-228     911.22        14.        63.     0.023    30.51   3.943E-01   
Ac-228     969.24        31.        19.     0.007    93.24   2.086E-01   
Eu-154     996.21        21.        -2.    -0.001   713.19  -3.168E-02   
Eu-152    1111.17        17.        10.     0.004   131.77   1.452E-01   
Eu-154    1273.70        22.         2.     0.001   583.08   1.410E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.0530E-01    4.0530E-01   1.0263E-01    1.0673E-01  5.554E-02
Am-241 #A   -1.6282E-02   -1.6285E-02   1.6436E-01    1.6437E-01  1.345E-01
Bi-212 #     6.9680E-01    6.9680E-01   4.6853E-01    4.6988E-01  2.639E-01
Bi-214       3.1420E-01    3.1421E-01   8.3472E-02    8.4658E-02  3.956E-02
Co-60  #A    3.2293E-04    3.2820E-04   2.6240E-02    2.6240E-02  2.157E-02
Cs-137 #A   -1.4570E-04   -1.4611E-04   2.4923E-02    2.4923E-02  2.052E-02
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Eu-152 #A    4.8388E-02    4.8694E-02   6.4165E-02    6.4208E-02  5.622E-02
Eu-154 #A    2.0121E-02    2.0321E-02   4.8011E-02    4.8023E-02  1.459E-01
K-40         1.2798E+01    1.2798E+01   1.1176E+00    1.2889E+00  2.496E-01
Pa-234 #A   -3.1212E-02   -3.1212E-02   9.8509E-02    9.8814E-02  7.946E-02
Pb-212       3.5242E-01    3.5242E-01   6.6233E-02    7.0971E-02  3.469E-02
Pb-214       4.2008E-01    4.2011E-01   8.6553E-02    8.8755E-02  3.776E-02
Ra-226 #     5.5886E-01    5.5889E-01   5.4130E-01    5.4224E-01  4.165E-01
Th-234  A    5.7229E-01    5.7229E-01   6.0854E-01    6.1094E-01  9.949E-01
Tl-208       8.6385E-02    8.6385E-02   3.1236E-02    3.1722E-02  1.877E-02
U-235  #A    6.3036E-02    6.3036E-02   1.3173E-01    1.3178E-01  1.340E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.397E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3971251E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Sampled:         03/15/13 10:35                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244162-004                    Prepared:        03/26/13 13:41                
Lab ID:          QC682142                      Analyzed:        04/29/13 12:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327.19 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.04634 U      0.1544       0.02493 U     0.1405      0.1141           0.9   NC    40  NC      1   

Bismuth-212                      0.4299         0.5100       0.1952 U      0.2930      0.2155                 NC    40  NC      1   

Bismuth-214                      0.3573         0.08886      0.3416        0.07939     0.03758                4.495 40  0.09337 1   

Cesium-137                       0.004947 U     0.02075     -0.007798 U    0.02643     0.02097          0.07  NC    40  NC      1   

Cobalt-60                        0.0005430 U    0.005325     0.002674 U    0.008699    0.01708          0.03  NC    40  NC      1   

Europium-152                     0.02039 U      0.03945     -0.005081 U    0.01449     0.05119          0.1   NC    40  NC      1   

Europium-154                     0.03049 U      0.1465      -0.005721 U    0.04873     0.1472           0.2   NC    40  NC      1   

Lead-212                         0.3631         0.08140      0.3853        0.07877     0.03851                5.931 40  0.1385  1   

Lead-214                         0.4664         0.08874      0.4943        0.08472     0.04320                5.802 40  0.1607  1   

Potassium-40                     9.498          1.114        9.613         1.079       0.2374                 1.206 40  0.05253 1   

Protactinium-234                 0.01140 U      0.02000      0.02497 U     0.03116     0.08845                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3573         0.08886      0.3416        0.07939     0.03758          0.2   4.495 40  0.09337 1   

Thallium-208                     0.1340         0.03825      0.1659        0.03917     0.01317                21.30 40  0.4126  1   

Thorium-232 (By Actinium-228)    0.4195         0.1156       0.3993        0.1153      0.04639          0.9   4.937 40  0.08753 1   

Thorium-234                      0.9786 U       1.449        0.6405 U      0.6368      1.021                  NC    40  NC      1   

Uranium-235                      0.04312 U      0.03954      0.04392 U     0.04202     0.1275           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0

195 of 378



CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244161 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791008                                                            Seqnum        : 1513171789008.2                                                         

File          : 4_20130429_008                                                           File          : 2_20130429_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244162-004                                                               Lab ID        : QC682142                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196596                                                                   Batch         : 196596                                                                  

Time          : 29-APR-2013 12:09                                                        Time          : 29-APR-2013 12:08                                                       

Sample Amount : 319.74 g                                                                 Sample Amount : 327.19 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.18 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.04634     0.1241    0.9    .15435         .15439         0.02493    0.1141   0.9   .14048        .1405              40          1    u     

Bismuth-212                      0.4299      0.2831           .50957         .51004         0.1952     0.2155         .29278        .29296             40          1    u     

Bismuth-214                      0.3573      0.03870          .087395        .088859        0.3416     0.03758        .077855       .07939        4    40   0.093  1    u     

Cesium-137                       0.004947    0.01641   0.07   .020744        .020745        -0.007798  0.02097  0.07  .02643        .026432            40          1    u     

Cobalt-60                        0.0005430   0.02367   0.03   .0053252       .0053253       0.002674   0.01708  0.03  .0086983      .0086991           40          1    u     

Europium-152                     0.02039     0.05919   0.1    .039441        .039453        -0.005081  0.05119  0.1   .014486       .014489            40          1    u     

Europium-154                     0.03049     0.1156    0.2    .14649         .1465          -0.005721  0.1472   0.2   .048729       .04873             40          1    u     

Lead-212                         0.3631      0.04176          .077049        .081404        0.3853     0.03851        .072043       .078773       6    40   0.139  1    u     

Lead-214                         0.4664      0.03576          .086016        .088738        0.4943     0.04320        .080128       .084719       6    40   0.161  1    u     

Potassium-40                     9.498       0.2678           1.0069         1.1139         9.613      0.2374         .96483        1.0791        1    40   0.053  1    u     

Protactinium-234                 0.01140     0.07596          .019802        .020004        0.02497    0.08845        .030534       .03116             40          1    u     

Radium-226 (By Bismuth-214)      0.3573      0.03870   0.2    .087395        .088859        0.3416     0.03758  0.2   .077855       .07939        4    40   0.093  1    u     

Thallium-208                     0.1340      0.01754          .037273        .038246        0.1659     0.01317        .037673       .039165       21   40   0.413  1    u     

Thorium-232 (By Actinium-228)    0.4195      0.05395   0.9    .11153         .11558         0.3993     0.04639  0.9   .11162        .11531        5    40   0.088  1    u     

Thorium-234                      0.9786      1.137            1.4457         1.4486         0.6405     1.021          .63395        .63684             40          1    u     

Uranium-235                      0.04312     0.1319    0.18   .039456        .039543        0.04392    0.1275   0.18  .041927       .042022            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-18DUP       
Sample Description: QC682142, 196596, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:35           Live Time: 2700   sec

Acquisition Time: 4/29/2013 12:08:24        Real Time: 2702   sec
Analysis Time: 4/29/2013 17:30           Dead Time: 0.09   %

Analysis Quantity: 3.272E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.993E-01      1.116E-01      1.153E-01      4.639E-02
Am-241    #AB    2.493E-02      1.405E-01      1.405E-01      1.141E-01
Bi-212    #AB    1.952E-01      2.928E-01      2.930E-01      2.155E-01
Bi-214           3.416E-01      7.786E-02      7.939E-02      3.758E-02
Co-60     #AB    2.674E-03      8.698E-03      8.699E-03      1.708E-02
Cs-137    #AB   -7.798E-03      2.643E-02      2.643E-02      2.097E-02
Eu-152    #AB   -5.081E-03      1.449E-02      1.449E-02      5.119E-02
Eu-154    #AB   -5.721E-03      4.873E-02      4.873E-02      1.472E-01
K-40             9.613E+00      9.648E-01      1.079E+00      2.374E-01
Pa-234     AB    2.497E-02      3.053E-02      3.116E-02      8.845E-02
Pb-212           3.853E-01      7.204E-02      7.877E-02      3.851E-02
Pb-214           4.943E-01      8.013E-02      8.472E-02      4.320E-02
Ra-226    #      7.136E-01      5.847E-01      5.867E-01      4.443E-01
Th-234    #AB    6.405E-01      6.339E-01      6.368E-01      1.021E+00
Tl-208           1.659E-01      3.767E-02      3.917E-02      1.317E-02
U-235     #AB    4.392E-02      4.193E-02      4.202E-02      1.275E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.304E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_008.An1               

Sample description                                             
QC682142, 196596, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130429_008.An1

Acquisition information
Start time:                 4/29/2013 12:08:24
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2719E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2719E+02) = 

8.2603E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1182

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.54        4. 281.71   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.31       19.  76.30   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85       57.  26.78   0.83  2.840E-02
77.33       93.  16.28   0.84  3.025E-02
93.28       26.  63.06   0.85  3.953E-02    92.59   4.343  4.593E-01 Th234 

93.35   4.100  4.820E-01 Ac228 
93.35   5.760  3.431E-01 U235  
93.35   5.760  3.431E-01 U235  

93.28       28.  57.21   0.85  3.990E-02    92.59   4.343  4.951E-01 Th234 
93.35   4.100  5.195E-01 Ac228 
93.35   5.760  3.698E-01 U235  

93.28       28.  57.21   0.85  3.990E-02    92.59   4.343  4.951E-01 Th234 
93.35   4.100  5.195E-01 Ac228 
93.35   5.760  3.698E-01 U235  

143.85       12. 119.84   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  6.656E-02 U235  

186.14       36.  47.74   0.96  4.819E-02   185.72  57.000  3.957E-02 U235  
186.21   3.555  6.350E-01 Ra226 
185.72  57.000  3.957E-02 U235  

186.16       40.  40.97   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.136E-01 Ra226 

238.62      242.   9.12   1.03  4.318E-02   238.63  43.600  3.829E-01 Pb212 
241.95       16.  99.10   1.01  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.42       14.  85.48   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.23      129.  12.38   1.08  3.813E-02   295.22  18.414  5.415E-01 Pb214 
300.08       16.  56.58   1.07  3.774E-02   300.09   3.180  4.178E-01 Pb212 
338.07       87.  15.27   0.96  3.495E-02   338.32  11.400  6.652E-01 Ac228 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.70      192.   9.55   0.99  3.405E-02   351.93  35.600  4.698E-01 Pb214 
583.18      112.  11.35   0.46  2.416E-02   583.19  85.000  1.662E-01 Tl208 
609.37      130.  10.71   0.98  2.345E-02   609.31  45.490  3.510E-01 Bi214 
726.92        9.  74.98   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
860.47       17.  45.18   0.41  1.851E-02   860.53  12.400  2.266E-01 Tl208 
880.47        6.  76.73   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.19        5. 114.90   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.20       52.  17.50   0.97  1.779E-02   911.20  26.200  3.400E-01 Ac228 
965.41        2. 430.94   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.03       44.  21.80   1.68  1.704E-02   968.96  15.900  4.969E-01 Ac228 
997.56        1. 811.47   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27       23.  32.49   1.70  1.535E-02  1120.29  14.910  3.130E-01 Bi214 
1172.51        4. 162.62   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.72      435.   4.79   1.96  1.254E-02  1460.82  10.550  9.613E+00 K40   
1764.07        6.  45.11   1.92  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.79    74.86       104.        44. 1.535E+03   75.83   0.424  -      sM
308.68    77.33        79.        79. 2.605E+03   39.74   0.868  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.58    59.54        76.         4.     0.002   563.42   0.816s
Th-234    252.64    63.31       100.        19.     0.007   152.59   0.820 
Th-234    372.39    93.28       119.        26.     0.010   126.12   0.853s
Ac-228    372.69    93.35       112.        28.     0.010   114.41   0.854D
U-235     372.69    93.35       112.        28.     0.010   114.41   0.854D
Pa-234    521.77   130.66       125.       -13.    -0.005   241.23   0.896s
U-235     574.51   143.85        96.        12.     0.004   239.69   0.910s
U-235     743.51   186.14       126.        36.     0.013    95.47   0.955s
Ra-226    743.59   186.16       114.        40.     0.015    81.95   0.956 
U-235     822.36   205.86       100.       -12.    -0.004   244.05   0.976s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.30   238.62       103.       236.     0.087    18.24   1.028 
Pb-214    966.62   241.95       154.        16.     0.006   198.21   1.014 
Tl-208   1108.39   277.42        63.        14.     0.005   170.95   1.051 
Pb-214   1179.61   295.23        49.       124.     0.046    24.75   1.085s
Pb-212   1198.99   300.08        43.        16.     0.006   113.17   1.074s
Ac-228   1350.84   338.07        30.        87.     0.032    30.53   0.958 
Eu-152   1370.59   343.01        43.        -7.    -0.003   285.10   1.117s
Pb-214   1405.36   351.70        54.       186.     0.069    19.09   0.990 
Tl-208   2330.99   583.18        14.       112.     0.041    22.71   0.464s
Bi-214   2435.76   609.37        32.       122.     0.045    21.42   0.981s
Cs-137   2654.72   664.11        31.        -5.    -0.002   338.95   1.398s
Eu-154   2885.20   721.72        29.        -6.    -0.002   253.04   1.446s
Bi-212   2906.01   726.92        17.         9.     0.003   149.96   1.449s
Bi-212   3129.75   782.85        18.        -2.    -0.001   559.50   1.491s
Tl-208   3440.35   860.47        14.        17.     0.006    90.37   0.409s
Eu-154   3502.53   876.01        21.        -2.    -0.001   851.68   1.552s
Pa-234   3520.58   880.52         6.         6.     0.002   153.46   1.557D
Pa-234   3531.47   883.24        15.         5.     0.002   229.80   1.559D
Ac-228   3643.37   911.20         9.        52.     0.019    35.00   0.974s
Pa-234   3783.56   946.23        21.        -1.     0.000  1034.22   1.599s
Eu-152   3860.32   965.41        43.         2.     0.001   861.87   1.611s
Ac-228   3874.79   969.03        16.        44.     0.016    43.60   1.676 
Eu-154   3989.01   997.56        16.         1.     0.000  1622.94   1.630s
Eu-154   4022.13  1005.84        17.        -3.    -0.001   401.84   1.635s
Eu-152   4452.42  1113.33        30.        -2.    -0.001   793.98   1.695s
Bi-214   4480.20  1120.27        23.        23.     0.009    64.97   1.700s
Co-60    4689.37  1172.51        18.         4.     0.001   325.24   1.727s
Eu-154   5097.62  1274.47        16.        -3.    -0.001   460.39   1.774s
Co-60    5329.68  1332.42        10.        -1.     0.000   747.00   1.798s
Eu-152   5640.22  1409.95        20.        -3.    -0.001   459.02   1.827s
K-40     5843.57  1460.72        19.       416.     0.154     9.59   1.960 
Bi-212   6487.72  1621.50        15.        -3.    -0.001   336.55   1.889s
Bi-214   7059.07  1764.07        10.         6.     0.002    90.22   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9929E-01                                      5.12E+12             
911.20 3.400E-01  (  4.639E-02 1.75E+01 2.62E+01 G  
968.96 4.969E-01  (  1.053E-01 2.18E+01 1.59E+01 G  
338.32 6.652E-01 +   9.868E-02 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 5.195E-01     4.619E-01 5.72E+01 4.10E+00 XA 

201 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 17:30:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.4934E-02                                      1.58E+05             
59.54 2.493E-02 &(  1.141E-01 2.82E+02 3.59E+01 G  

Bi-212   N   1.9524E-01                                      5.12E+12             
727.33 1.952E-01 &(  2.155E-01 7.50E+01 6.65E+00 G  
785.37-3.055E-01 &   1.366E+00 2.80E+02 1.11E+00 G  

1620.74-5.998E-01 +   1.574E+00 1.68E+02 1.51E+00 G  

Bi-214   N   3.4161E-01                                      5.84E+05             
609.31 3.510E-01  (P 3.758E-02 1.07E+01 4.55E+01 G  

1120.29 3.130E-01 ?(P 1.506E-01 3.25E+01 1.49E+01 G  
1764.49 1.042E-01 - P 1.385E-01 4.51E+01 1.53E+01 G  

Co-60    T   2.6744E-03                                      1.93E+03             
1332.49-2.859E-03 ?(  1.708E-02 3.73E+02 1.00E+02 G  
1173.23 8.215E-03 &(  2.092E-02 1.63E+02 9.98E+01 G  

Cs-137   I  -7.7975E-03                                      1.10E+04             
661.66-7.798E-03 &(  2.097E-02 1.69E+02 8.50E+01 G  

Eu-152   I  -5.0809E-03                                      4.94E+03             
344.28-2.264E-02 ?(  5.119E-02 1.43E+02 2.66E+01 G  
121.78-1.261E-06 %   5.337E-02 2.57E+06 2.84E+01 G  
778.90-1.021E-03 &   1.184E-01 7.05E+03 1.30E+01 G  
964.08 2.711E-02 ?(  1.901E-01 4.31E+02 1.45E+01 G  

1112.08-2.931E-02 +   1.886E-01 3.97E+02 1.34E+01 G  
1408.01-3.291E-02 +   1.203E-01 2.30E+02 2.09E+01 G  

Eu-154   I  -5.7214E-03                                      3.14E+03             
873.18-2.137E-02 &(  1.472E-01 4.26E+02 1.22E+01 G  
123.07 3.755E-04 %   4.026E-02 6.51E+03 4.04E+01 G  

1274.43-1.643E-02 +   6.001E-02 2.30E+02 3.49E+01 G  
723.30-4.682E-02 +   9.267E-02 1.27E+02 2.00E+01 G  

1004.72-3.171E-02 &   1.006E-01 2.01E+02 1.79E+01 G  
996.25 1.242E-02 ?(  1.642E-01 8.11E+02 1.05E+01 G  

K-40     N   9.6128E+00                                      4.57E+11             
1460.82 9.613E+00  (P 2.374E-01 4.79E+00 1.06E+01 G  

Pa-234   N   2.4973E-02                                      1.63E+12             
131.30-4.569E-02 ?(  8.845E-02 1.21E+02 1.82E+01 G  
569.50 3.709E-04 %   1.008E-01 1.65E+04 9.30E+00 G  
946.00-1.658E-02 +   1.392E-01 5.17E+02 1.35E+01 G  
880.52 8.817E-02  (  9.271E-02 7.67E+01 1.05E+01 G  
883.24 8.915E-02  (  1.558E-01 1.15E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.8525E-01                                      5.12E+12             
238.63 3.829E-01  (P 3.851E-02 9.12E+00 4.36E+01 G  
300.09 4.178E-01 ?(P 3.895E-01 5.66E+01 3.18E+00 G  

Pb-214   N   4.9425E-01                                      5.84E+05             
351.93 4.698E-01  (P 4.320E-02 9.55E+00 3.56E+01 G  
295.22 5.415E-01  (P 7.087E-02 1.24E+01 1.84E+01 G  
242.00 1.544E-01 - P 2.839E-01 9.91E+01 7.27E+00 G  

Ra-226   N   7.1355E-01                                      5.84E+05             
186.21 7.136E-01 ?(  4.443E-01 4.10E+01 3.56E+00 G  

Th-234   N   6.4045E-01                                      1.63E+12             
63.30 8.503E-01 ?(  1.021E+00 7.63E+01 3.75E+00 G  
92.59 4.593E-01 &(  4.533E-01 6.31E+01 4.34E+00 G  

Tl-208   N   1.6590E-01                                      5.12E+12             
583.19 1.662E-01 @(  1.317E-02 1.14E+01 8.50E+01 G  
277.37 1.614E-01  (  2.158E-01 8.55E+01 6.60E+00 G  
860.53 2.266E-01 +   1.162E-01 4.52E+01 1.24E+01 G  

U-235    N   4.3916E-02                                      2.57E+11             
143.77 6.656E-02 ?(  1.275E-01 1.20E+02 1.09E+01 G  
205.32-1.565E-01 +   3.056E-01 1.22E+02 5.02E+00 G  
163.36 0.000E+00 -   3.223E-01 1.00E+03 5.08E+00 G  
185.72 3.957E-02 &(  2.913E-02 4.77E+01 5.70E+01 G  

Energy duplication    
93.35 3.698E-01     3.288E-01 5.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54        76.         4.     0.002   563.42   2.493E-02   
Th-234      63.31       100.        19.     0.007   152.59   8.503E-01   
Th-234      93.28       119.        26.     0.010   126.12   4.593E-01   
U-235       93.35       112.        28.     0.010   114.41   3.698E-01   
U-235      143.85        96.        12.     0.004   239.69   6.656E-02   
U-235      186.14       126.        36.     0.013    95.47   3.957E-02   
U-235      205.86       100.       -12.    -0.004   244.05  -1.565E-01   
Eu-152     343.01        43.        -7.    -0.003   285.10  -2.264E-02   
Cs-137     664.11        31.        -5.    -0.002   338.95  -7.798E-03   
Eu-154     721.72        29.        -6.    -0.002   253.04  -4.682E-02   
Eu-154     876.01        21.        -2.    -0.001   851.68  -2.137E-02   
Eu-152     965.41        43.         2.     0.001   861.87   2.711E-02   
Eu-154     997.56        16.         1.     0.000  1622.94   1.242E-02   
Eu-154    1005.84        17.        -3.    -0.001   401.84  -3.171E-02   
Eu-152    1113.33        30.        -2.    -0.001   793.98  -2.931E-02   
Co-60     1172.51        18.         4.     0.001   325.24   8.215E-03   
Eu-154    1274.47        16.        -3.    -0.001   460.39  -1.643E-02   
Co-60     1332.42        10.        -1.     0.000   747.00  -2.859E-03   
Eu-152    1409.95        20.        -3.    -0.001   459.02  -3.291E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.9929E-01    3.9929E-01   1.1162E-01    1.1531E-01  4.639E-02
Am-241 #A    2.4929E-02    2.4934E-02   1.4048E-01    1.4050E-01  1.141E-01
Bi-212 #A    1.9524E-01    1.9524E-01   2.9278E-01    2.9296E-01  2.155E-01
Bi-214       3.4160E-01    3.4161E-01   7.7855E-02    7.9390E-02  3.758E-02
Co-60  #A    2.6314E-03    2.6744E-03   8.6983E-03    8.6991E-03  1.708E-02
Cs-137 #A   -7.7754E-03   -7.7975E-03   2.6430E-02    2.6432E-02  2.097E-02
Eu-152 #A   -5.0489E-03   -5.0809E-03   1.4486E-02    1.4489E-02  5.119E-02
Eu-154 #A   -5.6648E-03   -5.7214E-03   4.8729E-02    4.8730E-02  1.472E-01
K-40         9.6128E+00    9.6128E+00   9.6483E-01    1.0791E+00  2.374E-01
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Pa-234  A    2.4973E-02    2.4973E-02   3.0534E-02    3.1160E-02  8.845E-02
Pb-212       3.8525E-01    3.8525E-01   7.2043E-02    7.8773E-02  3.851E-02
Pb-214       4.9422E-01    4.9425E-01   8.0128E-02    8.4719E-02  4.320E-02
Ra-226 #     7.1352E-01    7.1355E-01   5.8475E-01    5.8675E-01  4.443E-01
Th-234 #A    6.4045E-01    6.4045E-01   6.3395E-01    6.3684E-01  1.021E+00
Tl-208       1.6590E-01    1.6590E-01   3.7673E-02    3.9165E-02  1.317E-02
U-235  #A    4.3916E-02    4.3916E-02   4.1927E-02    4.2022E-02  1.275E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2034.7 keV)     1.211E+01  pCi/g         
Total Decayed Activity (  911.1 to  2034.7 keV) 1.2112661E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/25/13 12:53                
Type:            LCS                           Analyzed:        04/24/13 10:24                
Lab ID:          QC680978                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   303.97 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.3                 0.395     86.9   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244161 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597004.1                                                  
File          : 2_20130424_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC680978                                                         
Matrix        : Soil                                                             
Batch         : 196596                                                           
Time          : 24-APR-2013 10:24                                                
Sample Amount : 303.97 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.30  87    54-146  .39477        .64782        u    

u=use  

Page 1 of 1                                                                                                           1513164597004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC680978, 196596, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/25/2013 12:53           Live Time: 2700   sec

Acquisition Time: 4/24/2013 10:24:19        Real Time: 2705   sec
Analysis Time: 4/24/2013 11:09           Dead Time: 0.20   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.133E-01      2.715E-01      2.778E-01      1.490E-01
Am-241    #AB    2.255E-02      4.229E-01      4.229E-01      3.478E-01
Bi-212           9.921E-01      8.346E-01      8.361E-01      5.114E-01
Bi-214           1.130E+01      3.948E-01      6.478E-01      8.036E-02
Co-60     #AB   -4.773E-03      5.324E-02      5.324E-02      4.349E-02
Cs-137           8.300E-02      5.412E-02      5.425E-02      3.500E-02
Eu-152    #      3.232E-01      8.922E-02      9.112E-02      1.429E-01
Eu-154    #AB   -2.305E-01      4.676E-01      4.678E-01      3.730E-01
K-40             9.483E+00      1.211E+00      1.302E+00      4.497E-01
Pa-234    #AB    1.279E-01      2.442E-01      2.462E-01      2.006E-01
Pb-212           4.868E-01      1.366E-01      1.424E-01      9.044E-02
Pb-214           1.274E+01      4.056E-01      8.168E-01      1.178E-01
Ra-226           1.298E+01      1.799E+00      2.003E+00      1.102E+00
Th-234    #AB    1.292E+00      3.748E+00      3.750E+00      3.061E+00
Tl-208           2.178E-01      7.624E-02      7.753E-02      4.328E-02
U-235     #      6.592E-01      9.357E-02      1.027E-01      4.083E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.151E+01

Analyst: Andrew Alexander

208 of 378



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 11:09:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Sample description                                             
QC680978, 196596, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_004.An1

Acquisition information
Start time:                 4/24/2013 10:24:19
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0397E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0397E+02) = 

8.8913E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/25/2013 12:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1115

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.59        4. 937.55   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.82       27. 145.07   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      695.   6.54   0.85  2.833E-02
77.22     1176.   4.22   0.85  3.014E-02
79.38       89.  36.76   0.85  3.168E-02
87.23      459.   8.47   0.86  3.670E-02
89.91      182.  18.39   0.87  3.818E-02
93.24       57.  62.81   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.142E+00 Ac228 
93.35   5.760  8.126E-01 U235  

93.24       57.  62.81   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.142E+00 Ac228 

94.01       13. 246.02   0.87  3.953E-02
121.86       31. 124.06   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  7.509E-02 Eu152 
123.80       22. 168.77   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.769E-02 Eu154 
132.89       24. 138.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.914E-02 Pa234 
186.19      674.   6.93   1.06  4.815E-02   185.72  57.000  8.087E-01 U235  

186.21   3.555  1.298E+01 Ra226 
185.72  57.000  8.087E-01 U235  

228.82       18.  98.36   0.28  4.413E-02
238.55      294.  11.53   1.02  4.318E-02   238.63  43.600  5.036E-01 Pb212 
241.94     1265.   3.43   1.02  4.286E-02   242.00   7.268  1.335E+01 Pb214 
258.52       59.  43.29   0.69  4.130E-02
274.55       62.  47.36   0.58  3.987E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.10     2755.   2.27   1.03  3.814E-02   295.22  18.414  1.290E+01 Pb214 
300.35       16. 158.41   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
313.97       24.  67.95   0.48  3.667E-02
337.98       50.  53.48   1.12  3.494E-02   338.32  11.400  4.152E-01 Ac228 
351.79     4642.   1.64   1.10  3.405E-02   351.93  35.600  1.260E+01 Pb214 
428.52       19.  72.68   0.50  2.981E-02
486.99       55.  36.61   0.83  2.732E-02
583.21      136.  17.51   1.03  2.416E-02   583.19  85.000  2.177E-01 Tl208 
609.32     3667.   1.74   1.27  2.345E-02   609.31  45.490  1.130E+01 Bi214 
661.86       47.  32.60   0.65  2.217E-02   661.66  84.990  8.300E-02 Cs137 
727.04       34.  42.06   1.46  2.078E-02   727.33   6.650  8.084E-01 Bi212 
768.34      342.   7.49   1.39  2.001E-02
786.08       97.  15.09   1.51  1.972E-02   785.37   1.110  1.454E+01 Bi212 
860.76       30.  49.40   1.56  1.851E-02   860.53  12.400  4.244E-01 Tl208 
879.64       11. 131.83   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.951E-01 Pa234 
910.99      115.  16.69   0.74  1.779E-02   911.20  26.200  8.133E-01 Ac228 
934.19      236.   8.94   1.52  1.748E-02
964.57       27.  62.91   1.64  1.710E-02   964.08  14.500  3.599E-01 Eu152 

964.08  14.500  3.599E-01 Eu152 
968.99       42.  41.20   1.64  1.704E-02   968.96  15.900  5.079E-01 Ac228 

1111.41        6. 190.42   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  9.580E-02 Eu152 

1120.32      880.   4.09   1.57  1.535E-02  1120.29  14.910  1.263E+01 Bi214 
1182.37       24.  37.76   0.59  1.476E-02
1238.20      298.   8.21   1.46  1.426E-02
1408.07      103.  13.80   1.92  1.291E-02  1408.01  20.850  1.262E+00 Eu152 

1408.01  20.850  1.262E+00 Eu152 
1460.60      400.   6.08   0.73  1.254E-02  1460.82  10.550  9.483E+00 K40   
1618.94       10.  84.57   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17      735.   4.14   2.35  1.070E-02  1764.49  15.310  1.469E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.21    74.76       923.       571. 2.016E+04   18.18   0.935  -       M
307.93    77.19       777.       964. 3.199E+04   10.56   0.836  -       M
316.53    79.35       356.        51. 1.623E+03   99.65   0.661 TH-227  sM
348.18    87.27       647.       456. 1.243E+04   19.65   1.158  -      sM
358.91    89.95       497.       139. 3.646E+03   50.43   0.672  -       M
913.97   228.82       178.        18. 4.124E+02  196.72   0.276  -       c

1032.67   258.52       274.        59. 1.438E+03   86.59   0.693 PB-214  s 
1096.74   274.55       326.        62. 1.568E+03   94.72   0.584 PB-214  sM
1254.33   313.97       137.        24. 6.599E+02  135.91   0.480  -      sc
1712.34   428.52        86.        19. 6.239E+02  145.36   0.504  -      sc
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1946.15   486.99       124.        55. 2.006E+03   73.23   0.829 PB-214  s 
3071.55   768.34        90.       342. 1.709E+04   14.99   1.388 BI-214   M
3735.19   934.19        57.       236. 1.352E+04   17.88   1.518 BI-214  s 
4728.58  1182.37        22.        24. 1.654E+03   75.52   0.588  -      s 
4952.11  1238.20        66.       298. 2.087E+04   16.42   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.58    60.59       612.         4.     0.001  1875.09   0.833s
Th-234    254.50    63.82       779.        27.     0.010   290.14   0.837 
Th-234    375.12    94.01       522.        13.     0.005   492.03   0.868s
U-235     372.50    93.35       606.        57.     0.021   125.62   0.869D
Ac-228    372.50    93.35       606.        57.     0.021   125.62   0.869D
Eu-152    486.43   121.86       736.        31.     0.012   248.13   0.899s
Eu-154    494.20   123.80       700.        22.     0.008   337.54   0.901s
Pa-234    530.51   132.89       556.        24.     0.009   276.14   0.909s
U-235     573.99   143.77       852.        -5.    -0.002  1580.41   0.922s
U-235     743.68   186.22       768.       660.     0.245    14.20   0.965 
Ra-226    743.54   186.19       604.       674.     0.250    13.86   1.057 
U-235     819.05   205.08       653.       -19.    -0.007   378.94   0.985s
Pb-212    952.90   238.56       492.       281.     0.104    27.48   0.891 
Pb-214    966.44   241.95       399.      1230.     0.455     7.72   1.011 
Tl-208   1115.10   279.14       372.        -9.    -0.003   638.66   1.057s
Pb-214   1178.91   295.10       377.      2750.     1.019     4.54   1.035 
Pb-212   1199.89   300.35       356.        16.     0.006   316.82   1.080s
Ac-228   1350.32   337.98       336.        50.     0.019   106.97   1.117 
Eu-152   1372.78   343.59       290.       -15.    -0.005   329.43   1.123s
Pb-214   1405.53   351.79       346.      4636.     1.717     3.27   1.097 
Pa-234   2275.07   569.23       154.        -3.    -0.001  1008.93   1.328s
Tl-208   2330.96   583.21       134.       136.     0.050    35.01   1.031 
Bi-214   2435.42   609.32       125.      3659.     1.355     3.49   1.269 
Cs-137   2645.57   661.86        74.        47.     0.018    65.20   0.646s
Eu-154   2891.36   723.30       144.       -26.    -0.010   136.65   1.457s
Bi-212   2906.30   727.04        85.        34.     0.013    84.12   1.461s
Eu-152   3113.99   778.95       103.       -11.    -0.004   269.08   1.502s
Bi-212   3142.51   786.08        58.        97.     0.036    30.18   1.507 
Tl-208   3441.34   860.76        92.        30.     0.011    98.80   1.564 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   3490.20   872.97       116.       -16.    -0.006   202.92   1.574s
Pa-234   3516.89   879.64       106.        11.     0.004   263.67   1.579s
Pa-234   3528.78   882.61       107.        -2.    -0.001  1805.77   1.581s
Ac-228   3642.32   910.99        82.       115.     0.043    33.38   0.739s
Pa-234   3785.47   946.76       104.       -12.    -0.004   246.66   1.627s
Eu-152   3856.76   964.57       131.        27.     0.010   125.82   1.640s
Ac-228   3874.45   968.99       127.        42.     0.015    82.39   1.643s
Eu-154   3983.83   996.32        78.       -10.    -0.004   260.65   1.662s
Eu-154   4016.28  1004.43        81.        -4.    -0.001   699.98   1.668s
Eu-152   4444.51  1111.41        62.         6.     0.002   380.84   1.740s
Bi-214   4480.17  1120.32        91.       878.     0.325     8.18   1.573 
Co-60    5327.76  1332.01        57.        -2.    -0.001  1115.33   1.874s
Eu-152   5632.40  1408.07        49.       103.     0.038    27.60   1.915s
K-40     5842.77  1460.60        60.       381.     0.141    12.15   0.731s
Bi-212   6477.10  1618.94        28.        10.     0.004   169.13   2.019s
Bi-214   7059.04  1764.17        40.       730.     0.270     8.28   2.350 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1328E-01                                      5.12E+12             
911.20 8.133E-01  (  1.490E-01 1.67E+01 2.62E+01 G  
968.96 5.079E-01 -   3.195E-01 4.12E+01 1.59E+01 G  
338.32 4.152E-01 -   3.529E-01 5.35E+01 1.14E+01 G  

Energy duplication    
93.35 1.142E+00     1.155E+00 6.28E+01 4.10E+00 XA 

Am-241   I   2.2553E-02                                      1.58E+05             
59.54 2.255E-02 &(  3.478E-01 9.38E+02 3.59E+01 G  

Bi-212   N   9.9213E-01                                      5.12E+12             
727.33 8.084E-01 ?(  5.114E-01 4.21E+01 6.65E+00 G  
785.37 1.454E+01 +   2.670E+00 1.51E+01 1.11E+00 G  

1620.74 1.801E+00 ?(  2.318E+00 8.46E+01 1.51E+00 G  

Bi-214   N   1.1296E+01                                      5.84E+05             
609.31 1.130E+01  (P 8.036E-02 1.74E+00 4.55E+01 G  

1120.29 1.263E+01 + P 3.194E-01 4.09E+00 1.49E+01 G  
1764.49 1.469E+01 + P 2.958E-01 4.14E+00 1.53E+01 G  

Co-60    T  -4.7733E-03                                      1.93E+03             
1332.49-4.773E-03 ?(  4.349E-02 5.58E+02 1.00E+02 G  
1173.23-1.861E-03 %   4.057E-02 1.33E+03 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   8.3003E-02                                      1.10E+04             
661.66 8.300E-02  (  3.500E-02 3.26E+01 8.50E+01 G  

Eu-152   I   3.2321E-01                                      4.94E+03             
344.28-5.333E-02 ?(  1.429E-01 1.65E+02 2.66E+01 G  
121.78 7.509E-02 ?(  1.519E-01 1.24E+02 2.84E+01 G  
778.90-1.410E-01 +   3.046E-01 1.35E+02 1.30E+01 G  
964.08 3.599E-01 ?(  3.552E-01 6.29E+01 1.45E+01 G  

1112.08 9.580E-02 ?(  2.936E-01 1.90E+02 1.34E+01 G  
1408.01 1.262E+00  (  2.007E-01 1.38E+01 2.09E+01 G  

Eu-154   I  -2.3045E-01                                      3.14E+03             
873.18-2.305E-01 ?(  3.730E-01 1.01E+02 1.22E+01 G  
123.07 3.769E-02 &   1.040E-01 1.69E+02 4.04E+01 G  

1274.43-4.609E-03 &   1.239E-01 1.64E+03 3.49E+01 G  
723.30-2.058E-01 +   2.219E-01 6.83E+01 2.00E+01 G  

1004.72-4.107E-02 +   2.342E-01 3.50E+02 1.79E+01 G  
996.25-1.871E-01 +   3.897E-01 1.30E+02 1.05E+01 G  

K-40     N   9.4832E+00                                      4.57E+11             
1460.82 9.483E+00  (P 4.497E-01 6.08E+00 1.06E+01 G  

Pa-234   N   1.2789E-01                                      1.63E+12             
131.30 8.914E-02 ?(  2.006E-01 1.38E+02 1.82E+01 G  
569.50-5.041E-02 &   4.166E-01 5.04E+02 9.30E+00 G  
946.00-1.696E-01 +   3.351E-01 1.23E+02 1.35E+01 G  
880.52 1.951E-01 &(  4.128E-01 1.32E+02 1.05E+01 G  
883.24-3.037E-02 -   4.500E-01 9.03E+02 9.70E+00 G  

Pb-212   N   4.8682E-01                                      5.12E+12             
238.63 4.910E-01  (P 9.044E-02 1.37E+01 4.36E+01 G  
300.09 4.292E-01 ?(P 1.207E+00 1.58E+02 3.18E+00 G  

Pb-214   N   1.2737E+01                                      5.84E+05             
351.93 1.260E+01  (P 1.178E-01 1.64E+00 3.56E+01 G  
295.22 1.290E+01  (P 2.121E-01 2.27E+00 1.84E+01 G  
242.00 1.300E+01  (P 4.922E-01 3.86E+00 7.27E+00 G  

Ra-226   N   1.2977E+01                                      5.84E+05             
186.21 1.298E+01  (  1.102E+00 6.93E+00 3.56E+00 G  

Th-234   N   1.2919E+00                                      1.63E+12             
63.30 1.292E+00 ?(  3.061E+00 1.45E+02 3.75E+00 G  
92.59 2.536E-01 -   1.021E+00 2.46E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   2.1775E-01                                      5.12E+12             
583.19 2.177E-01  (  4.328E-02 1.75E+01 8.50E+01 G  
277.37-1.082E-01 &   5.660E-01 3.19E+02 6.60E+00 G  
860.53 4.244E-01 +   3.206E-01 4.94E+01 1.24E+01 G  

U-235    N   6.5918E-01                                      2.57E+11             
143.77-3.141E-02 &(  4.083E-01 7.90E+02 1.09E+01 G  
205.32-2.715E-01 +   8.414E-01 1.89E+02 5.02E+00 G  
163.36-3.306E-02 &   6.923E-01 1.27E+03 5.08E+00 G  
185.72 7.917E-01  (  7.743E-02 7.10E+00 5.70E+01 G  

Energy duplication    
93.35 8.126E-01     8.219E-01 6.28E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.59       612.         4.     0.001  1875.09   2.255E-02   
Th-234      63.82       779.        27.     0.010   290.14   1.292E+00   
Th-234      94.01       522.        13.     0.005   492.03   2.536E-01   
U-235       93.35       606.        57.     0.021   125.62   8.126E-01   
Eu-152     121.86       736.        31.     0.012   248.13   7.509E-02   
Eu-154     123.80       700.        22.     0.008   337.54   3.769E-02   
Pa-234     132.89       556.        24.     0.009   276.14   8.914E-02   
U-235      143.77       852.        -5.    -0.002  1580.41  -3.141E-02   
U-235      186.22       768.       660.     0.245    14.20   7.917E-01   
U-235      205.08       653.       -19.    -0.007   378.94  -2.715E-01   
Eu-152     343.59       290.       -15.    -0.005   329.43  -5.333E-02   
Pa-234     569.23       154.        -3.    -0.001  1008.93  -5.041E-02   
Eu-154     723.30       144.       -26.    -0.010   136.65  -2.058E-01   
Eu-152     778.95       103.       -11.    -0.004   269.08  -1.410E-01   
Eu-154     872.97       116.       -16.    -0.006   202.92  -2.305E-01   
Pa-234     879.64       106.        11.     0.004   263.67   1.951E-01   
Pa-234     882.61       107.        -2.    -0.001  1805.77  -3.037E-02   
Pa-234     946.76       104.       -12.    -0.004   246.66  -1.696E-01   
Eu-152     964.57       131.        27.     0.010   125.82   3.599E-01   
Eu-154     996.32        78.       -10.    -0.004   260.65  -1.871E-01   
Eu-154    1004.43        81.        -4.    -0.001   699.98  -4.107E-02   
Eu-152    1111.41        62.         6.     0.002   380.84   9.580E-02   
Co-60     1332.01        57.        -2.    -0.001  1115.33  -4.773E-03   
Eu-152    1408.07        49.       103.     0.038    27.60   1.262E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1328E-01    8.1328E-01   2.7146E-01    2.7778E-01  1.490E-01
Am-241 #A    2.2550E-02    2.2553E-02   4.2288E-01    4.2289E-01  3.478E-01
Bi-212       9.9213E-01    9.9213E-01   8.3458E-01    8.3613E-01  5.114E-01
Bi-214       1.1296E+01    1.1296E+01   3.9477E-01    6.4782E-01  8.036E-02
Co-60  #A   -4.7222E-03   -4.7733E-03   5.3238E-02    5.3239E-02  4.349E-02
Cs-137       8.2846E-02    8.3003E-02   5.4116E-02    5.4247E-02  3.500E-02
Eu-152 #C    3.2186E-01    3.2321E-01   8.9217E-02    9.1118E-02  1.429E-01
Eu-154 #A   -2.2894E-01   -2.3045E-01   4.6763E-01    4.6778E-01  3.730E-01
K-40         9.4832E+00    9.4832E+00   1.2111E+00    1.3015E+00  4.497E-01
Pa-234 #A    1.2789E-01    1.2789E-01   2.4415E-01    2.4622E-01  2.006E-01
Pb-212       4.8682E-01    4.8682E-01   1.3662E-01    1.4242E-01  9.044E-02
Pb-214       1.2736E+01    1.2737E+01   4.0559E-01    8.1675E-01  1.178E-01
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Ra-226       1.2977E+01    1.2977E+01   1.7990E+00    2.0028E+00  1.102E+00
Th-234 #A    1.2919E+00    1.2919E+00   3.7483E+00    3.7503E+00  3.061E+00
Tl-208       2.1775E-01    2.1775E-01   7.6243E-02    7.7528E-02  4.328E-02
U-235  #C    6.5918E-01    6.5918E-01   9.3575E-02    1.0273E-01  4.083E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     4.909E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 4.9086678E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244161                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/25/13 12:54                
Lab ID:          QC680977                      Analyzed:        04/24/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.04 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0441 U         0.0982         0.0764            0.9    
Bismuth-212                         -0.00160 U        0.147          0.121                    
Bismuth-214                          0.00343 U        0.0427         0.0347                   
Cesium-137                          -0.00155 U        0.0187         0.0152            0.07   
Cobalt-60                            0 U              0.00439        0.0253            0.03   
Europium-152                        -0.00130 U        0.0449         0.0368            0.1    
Europium-154                         0 U              0.0371         0.0562            0.2    
Lead-210                            -0.428 U          3.00           2.42                     
Lead-212                            -0.0103 U         0.413          0.0319                   
Lead-214                            -0.000456 U       0.0304         0.0258                   
Potassium-40                        -0.591 U          2.53           0.332                    
Protactinium-234                     0 U              0.0337         0.102                    
Radium-226 (By Bismuth-214)          0.00343 U        0.0427         0.0347            0.2    
Thallium-208                         0.00449 U        0.0177         0.0139                   
Thorium-232 (By Actinium-228)        0.0187 U         0.0617         0.0476            0.9    
Thorium-234                          0.0489 U         0.221          0.177                    
Uranium-235                          0.0104 U         0.0211         0.0163            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244161 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC680977                                                       

Seqnum : 1513164597007.1                               Matrix        : Soil                                                           

File   : 2_20130424_007                                Batch         : 196596                       Time      : 24-APR-2013 13:04     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.04408      0.07641  0.9   .098191       .098268       u    
Bismuth-212                     -0.001601     0.1208         .14692        .14692        u    
Bismuth-214                     0.003435      0.03474        .042663       .042664       u    
Cesium-137                      -0.001554     0.01520  0.07  .018747       .018747       u    
Cobalt-60                       0             0.02529  0.03  .0043853      .0043854      u    
Europium-152                    -0.001303     0.03679  0.1   .044861       .044861       u    
Europium-154                    0             0.05621  0.2   .037132       .037132       u    
Lead-210                        -0.4283       2.423          2.9979        2.9982        u    
Lead-212                        -0.01031      0.03186        .41254        .41254        u    
Lead-214                        -0.0004565    0.02581        .030409       .03041        u    
Potassium-40                    -0.5905       0.3316         2.5293        2.5297        u    
Protactinium-234                0             0.1021         .033706       .033706       u    
Radium-226 (By Bismuth-214)     0.003435      0.03474  0.2   .042663       .042664       u    
Thallium-208                    0.004490      0.01389        .017671       .017673       u    
Thorium-232 (By Actinium-228)   0.01866       0.04757  0.9   .061687       .0617         u    
Thorium-234                     0.04888       0.1767         .22112        .22117        u    
Uranium-235                     0.01043       0.01630  0.18  .021062       .02108        u    

u=use  

Page 1 of 1                                                                                                           1513164597007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC680977, 196596, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/25/2013 12:54           Live Time: 2700   sec

Acquisition Time: 4/24/2013 13:04:42        Real Time: 2702   sec
Analysis Time: 4/24/2013 13:49           Dead Time: 0.08   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.866E-02      6.169E-02      6.170E-02      4.757E-02
Am-241    #AB   -4.408E-02      9.819E-02      9.827E-02      7.641E-02
Bi-212    #AB   -1.601E-03      1.469E-01      1.469E-01      1.208E-01
Bi-214    #AB    3.435E-03      4.266E-02      4.266E-02      3.474E-02
Co-60     #AB    0.000E+00      4.385E-03      4.385E-03      2.529E-02
Cs-137    #AB   -1.554E-03      1.875E-02      1.875E-02      1.520E-02
Eu-152    #AB   -1.303E-03      4.486E-02      4.486E-02      3.679E-02
Eu-154    #AB    0.000E+00      3.713E-02      3.713E-02      5.621E-02
K-40      #AB   -5.905E-01      2.529E+00      2.530E+00      3.316E-01
Pa-234    #AB    0.000E+00      3.371E-02      3.371E-02      1.021E-01
Pb-210    #AB   -4.283E-01      2.998E+00      2.998E+00      2.423E+00
Pb-212    #AB   -1.031E-02      4.125E-01      4.125E-01      3.186E-02
Pb-214    #AB   -4.565E-04      3.041E-02      3.041E-02      2.581E-02
Ra-226    #AB   -6.530E-02      3.522E-01      3.523E-01      2.844E-01
Th-230    #AB    1.815E+00      3.599E+00      3.602E+00      2.624E+00
Th-234    #AB    4.888E-02      2.211E-01      2.212E-01      1.767E-01
Tl-208    #AB    4.490E-03      1.767E-02      1.767E-02      1.389E-02
U-235     #AB    1.043E-02      2.106E-02      2.108E-02      1.630E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.901E+00

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 13:49:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_007.An1               

Sample description                                             
QC680977, 196596, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_007.An1

Acquisition information
Start time:                 4/24/2013 13:04:42
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysis.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0804E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0804E+02) = 

8.7739E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/25/2013 12:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysis.lib             

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.44    46.54        28.        -2.    -0.001   699.93   0.819s
Am-241    241.18    60.49        31.        -7.    -0.003   222.77   0.833s
Th-230    265.86    66.67         8.         5.     0.002   198.30   0.842s
Pb-212    297.45    74.57        24.         7.     0.003   216.81   0.849s
Pb-212    305.97    76.70        26.        -3.    -0.001   493.26   0.852s
Th-234    371.60    93.13        27.         3.     0.001   452.42   0.868s
Pa-234    392.54    98.37        39.        -4.    -0.001   507.94   0.875s
Eu-152    489.09   122.52        30.         6.     0.002   289.17   0.899s
Eu-154    482.79   120.95        22.         1.     0.000  1036.19   0.901s
U-235     650.42   162.89        32.        -5.    -0.002   358.32   0.942s
U-235     742.61   185.96        31.         8.     0.003   201.85   0.965s
Ra-226    749.95   187.79        42.        -3.    -0.001   539.38   0.966s
Ac-228   1079.35   270.20        27.         4.     0.001   387.35   1.050s
Pb-214   1179.16   295.16        34.         2.     0.001   236.19   1.075s
Pb-212   1201.91   300.86        26.        -5.    -0.002   356.12   1.080s
Ac-228   1849.44   462.81        13.         5.     0.002   215.61   1.234s
Tl-208   2328.48   582.59        15.         3.     0.001   393.56   1.340s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2440.08   610.49        25.         1.     0.000  1242.14   1.363s
Cs-137   2644.47   661.59        14.        -1.     0.000  1206.77   1.407s
Eu-152   3112.52   778.58        11.         3.     0.001   292.82   1.501s
Ac-228   3644.28   911.48        11.         3.     0.001   330.55   1.602s
Bi-214   3733.90   933.87         6.         3.     0.001   292.53   1.618s
Pa-234   3780.87   945.61        10.         3.     0.001   360.04   1.627s
Eu-152   3861.53   965.76        16.        -4.    -0.001   301.07   1.640s
Ac-228   3861.64   965.79        17.        -4.    -0.001   312.72   1.640s
Ac-228   3874.78   969.07         8.         5.     0.002   178.25   1.643s
Bi-214   4480.63  1120.43        19.        -4.    -0.002   536.18   1.746s
K-40     5834.57  1458.55        35.       -24.    -0.009   238.52   1.943s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.8662E-02                                      3.65E+11             
911.07 1.866E-02 &(  4.757E-02 1.65E+02 2.90E+01 G  
968.90 5.569E-02 ?   7.097E-02 8.91E+01 1.75E+01 GA 
338.40 4.140E-03 &   7.950E-02 1.17E+03 1.20E+01 GA 
964.77-1.520E-01 +   3.711E-01 1.56E+02 4.99E+00 GA 
463.00 1.335E-01 &   2.162E-01 1.08E+02 4.40E+00 GA 
794.95 1.746E-02 %   3.222E-01 1.13E+03 4.25E+00 GA 
270.25 9.205E-02 &   2.836E-01 1.94E+02 3.46E+00 GA 

Am-241   I  -4.4078E-02                                      3.65E+11             
59.54-4.408E-02 ?(  7.641E-02 1.11E+02 3.63E+01 G  

Bi-212   N  -1.6013E-03                                      3.65E+11             
727.17-1.601E-03 %(  1.208E-01 4.59E+03 1.18E+01 G  

1620.56 0.000E+00 &   2.392E-01 1.00E+03 2.75E+00 GA 
785.42 0.000E+00 +   5.383E-01 1.00E+03 2.00E+00 GA 

Bi-214   N   3.4346E-03                                      3.65E+11             
609.69 3.435E-03  (  3.474E-02 6.21E+02 4.61E+01 G  

1764.51-8.829E-02 % P 2.253E-01 1.00E+03 1.59E+01 GA 
1120.28-5.969E-02 + P 1.427E-01 2.68E+02 1.50E+01 GA 
768.36 0.000E+00 -   2.080E-01 1.00E+03 4.89E+00 GA 

1377.65-2.577E-02 %   4.563E-01 1.09E+03 4.02E+00 GA 
934.05 1.575E-01 ?   3.450E-01 1.46E+02 3.17E+00 GA 

1407.98 2.254E-02 %   7.416E-01 2.01E+03 2.48E+00 GA 
1509.19 0.000E+00 -   2.831E-01 1.00E+03 2.19E+00 GA 
665.45 0.000E+00 &   8.026E-01 1.00E+03 1.56E+00 GA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -1.5535E-03                                      3.65E+11             
661.66-1.553E-03 &(  1.520E-02 6.03E+02 8.46E+01 G  

Eu-152   I  -1.3027E-03                                      3.65E+11             
344.30-1.303E-03 %(  3.679E-02 1.72E+03 2.70E+01 G  
121.87 1.317E-02 ?   3.000E-02 1.45E+02 2.86E+01 GA 

1408.08 2.222E-03 %   8.512E-02 2.34E+03 2.12E+01 GA 
964.05-5.225E-02 &   1.222E-01 1.51E+02 1.46E+01 GA 
778.90 4.372E-02 &   9.812E-02 1.46E+02 1.30E+01 GA 
411.09-3.987E-03 %   4.163E-01 6.35E+03 2.26E+00 GA 

K-40     N  -5.9050E-01                                      3.65E+11             
1460.80-5.905E-01 ?(P 3.316E-01 1.19E+02 1.07E+01 G  

Pb-210   N  -4.2831E-01                                      3.65E+11             
46.54-4.283E-01 &(  2.423E+00 3.50E+02 4.25E+00 G  

Pb-212   N  -1.0314E-02                                      3.65E+11             
238.63-1.031E-02 %(P 3.186E-02 1.00E+03 4.31E+01 G  
77.11-1.849E-02 +   7.305E-02 2.47E+02 1.75E+01 GA 
74.81 8.093E-02 ?   1.352E-01 1.08E+02 9.60E+00 GA 
87.20 0.000E+00 +   1.936E-01 1.00E+03 6.30E+00 GA 

300.09-1.441E-01 + P 3.126E-01 1.78E+02 3.27E+00 GA 

Pb-214   N  -4.5647E-04                                      3.65E+11             
351.79-4.565E-04 %(P 2.581E-02 9.69E+01 3.71E+01 G  
295.22 8.019E-03   P 6.049E-02 1.18E+02 1.92E+01 GA 
241.92-2.350E-02 & P 1.734E-01 2.17E+04 7.47E+00 GA 

Ra-226   N  -6.5304E-02                                      3.65E+11             
186.20-6.530E-02 ?(  2.844E-01 2.70E+02 3.60E+00 G  

Th-230   N   1.8150E+00                                      3.65E+11             
67.67 1.815E+00 ?(  2.624E+00 9.91E+01 3.73E-01 G  

Th-234   N   4.8876E-02                                      3.65E+11             
92.60 4.888E-02 ?(  1.767E-01 2.26E+02 5.60E+00 G  

Tl-208   N   4.4899E-03                                      3.65E+11             
583.14 4.490E-03 ?(  1.389E-02 1.97E+02 8.60E+01 G  
860.47 0.000E+00 -   3.408E-02 1.00E+03 1.20E+01 GA 

U-235    N   1.0434E-02                                      3.65E+11             
185.70 1.043E-02 ?(  1.630E-02 1.01E+02 5.40E+01 G  
143.76-2.533E-03 %   7.498E-02 1.80E+03 1.05E+01 GA 
163.35-6.470E-02 +   1.845E-01 1.79E+02 4.70E+00 GA 
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Pb-210      46.54        28.        -2.    -0.001   699.93  -4.283E-01   
Am-241      60.49        31.        -7.    -0.003   222.77  -4.408E-02   
Th-230      66.67         8.         5.     0.002   198.30   1.815E+00   
Th-234      93.13        27.         3.     0.001   452.42   4.888E-02   
Pa-234      98.37        39.        -4.    -0.001   507.94  -1.089E-02   
Eu-152     122.52        30.         6.     0.002   289.17   1.317E-02   
Eu-154     120.95        22.         1.     0.000  1036.19   2.150E-03   
U-235      162.89        32.        -5.    -0.002   358.32  -6.470E-02   
U-235      185.96        31.         8.     0.003   201.85   1.043E-02   
Ra-226     187.79        42.        -3.    -0.001   539.38  -6.530E-02   
Ac-228     270.20        27.         4.     0.001   387.35   9.205E-02   
Pb-214     295.16        34.         2.     0.001   236.19   8.019E-03  P
Ac-228     462.81        13.         5.     0.002   215.61   1.335E-01   
Tl-208     582.59        15.         3.     0.001   393.56   4.490E-03   
Bi-214     610.49        25.         1.     0.000  1242.14   3.435E-03   
Cs-137     661.59        14.        -1.     0.000  1206.77  -1.553E-03   
Eu-152     778.58        11.         3.     0.001   292.82   4.372E-02   
Ac-228     911.48        11.         3.     0.001   330.55   1.866E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214     933.87         6.         3.     0.001   292.53   1.575E-01   
Pa-234     945.61        10.         3.     0.001   360.04   4.072E-02   
Eu-152     965.76        16.        -4.    -0.001   301.07  -5.225E-02   
Ac-228     965.79        17.        -4.    -0.001   312.72  -1.520E-01   
Ac-228     969.07         8.         5.     0.002   178.25   5.569E-02   
Bi-214    1120.43        19.        -4.    -0.002   536.18  -5.969E-02  P
K-40      1458.55        35.       -24.    -0.009   238.52  -5.905E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.8662E-02    1.8662E-02   6.1687E-02    6.1700E-02  4.757E-02
Am-241 #A   -4.4078E-02   -4.4078E-02   9.8191E-02    9.8268E-02  7.641E-02
Bi-212 #A   -1.6013E-03   -1.6013E-03   1.4692E-01    1.4692E-01  1.208E-01
Bi-214 #A    3.4346E-03    3.4346E-03   4.2663E-02    4.2664E-02  3.474E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.3853E-03    4.3854E-03  2.529E-02
Cs-137 #A   -1.5535E-03   -1.5535E-03   1.8747E-02    1.8747E-02  1.520E-02
Eu-152 #A   -1.3027E-03   -1.3027E-03   4.4861E-02    4.4861E-02  3.679E-02
Eu-154 #A    0.0000E+00    0.0000E+00   3.7132E-02    3.7132E-02  5.621E-02
K-40   #A   -5.9050E-01   -5.9050E-01   2.5293E+00    2.5297E+00  3.316E-01
Pa-234 #A    0.0000E+00    0.0000E+00   3.3706E-02    3.3706E-02  1.021E-01
Pb-210 #A   -4.2831E-01   -4.2831E-01   2.9979E+00    2.9982E+00  2.423E+00
Pb-212 #A   -1.0314E-02   -1.0314E-02   4.1254E-01    4.1254E-01  3.186E-02
Pb-214 #A   -4.5647E-04   -4.5647E-04   3.0409E-02    3.0410E-02  2.581E-02
Ra-226 #A   -6.5304E-02   -6.5304E-02   3.5224E-01    3.5228E-01  2.844E-01
Th-230 #A    1.8150E+00    1.8150E+00   3.5990E+00    3.6023E+00  2.624E+00
Th-234 #A    4.8876E-02    4.8876E-02   2.2112E-01    2.2117E-01  1.767E-01
Tl-208 #A    4.4899E-03    4.4899E-03   1.7671E-02    1.7673E-02  1.389E-02
U-235  #A    1.0434E-02    1.0434E-02   2.1062E-02    2.1080E-02  1.630E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 13:32:14

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1161 +0.250199*Channel -3.10708e-008*Channel**2

FWHM (ch) =   2.9496 +0.000993*Channel -1.30573e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.76  0.02%      0.85     0.86   -0.82%
978.83      244.70   244.76 -0.02%      0.97     0.98   -0.98%

1376.52      344.28   344.23  0.01%      1.10     1.07    2.14%
3114.95      778.90   778.94 -0.00%      1.48     1.48    0.02%
3855.45      964.08   964.05  0.00%      1.63     1.65   -0.71%
5632.00     1408.01  1408.02 -0.00%      2.03     2.03    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130426001_QCAsLeft.An1

Acquisition information
Start time:                 4/26/2013 07:17:02
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0586

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9206.   1.55   0.79  1.774E-02
45.50     5486.   1.93   0.80  1.759E-02
46.86     1420.   8.31   0.80  1.756E-02
121.88    86574.   0.37   0.89  1.556E-02   121.78  28.410  1.001E+00 QA122 
244.65    17911.   0.92   1.03  1.231E-02   244.70   7.550  9.861E-01 Qa245 
295.88      932.   7.76   1.03  1.099E-02
344.15    50186.   0.47   1.14  9.740E-03   344.28  26.590  9.917E-01 Qa344 
367.54     1663.   4.68   1.08  9.494E-03
411.04     3665.   2.60   1.22  9.042E-03
443.92     4736.   2.02   1.29  8.700E-03
488.63      680.   8.26   1.51  8.236E-03
564.17      590.  12.60   1.38  7.450E-03
586.29      505.  12.57   0.84  7.220E-03
678.81      525.  11.55   1.41  6.258E-03
688.63     1056.   6.22   1.63  6.156E-03
719.53      387.  12.26   1.48  5.835E-03
765.09      234.  18.60   1.04  5.362E-03
778.98    13263.   1.03   1.53  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.50      324.  18.06   1.22  5.102E-03
867.41     3906.   2.42   1.56  4.894E-03
919.52      359.  12.45   1.36  4.703E-03
926.30      259.  15.91   0.49  4.678E-03
964.08    13016.   0.97   1.65  4.540E-03   964.08  14.500  1.012E+00 Qa964 

1005.16      682.   7.75   1.45  4.432E-03
1085.92     8227.   1.19   1.73  4.219E-03
1089.91     1372.   3.98   1.73  4.209E-03
1112.05    10992.   1.07   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.96     1134.   4.83   1.80  3.885E-03
1299.14     1123.   3.71   1.83  3.658E-03
1407.96    14025.   0.87   1.88  3.372E-03  1408.01  20.850  1.021E+00 Qa1408
1457.55      322.   6.31   1.42  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.96      5863.     10993. 6.198E+05    2.98   1.137  -      s 
181.32    45.42      2957.      5395. 3.067E+05    3.94   0.799  -       D
186.77    46.79      6231.      1448. 8.249E+04   16.29   0.800  -       D

1182.19   295.88      1595.       932. 8.487E+04   15.52   1.026  -        
1468.72   367.54      1373.      1663. 1.752E+05    9.36   1.077  -      s 
1642.66   411.04      1508.      3665. 4.053E+05    5.20   1.224  -        
1774.11   443.92      1289.      4736. 5.444E+05    4.03   1.293  -        
1952.93   488.63       884.       680. 8.259E+04   16.52   1.515  -        
2255.05   564.17      1542.       590. 7.917E+04   25.20   1.380  -        
2343.52   586.29      1174.       505. 6.994E+04   25.13   0.845  -      s 
2713.61   678.81       983.       525. 8.382E+04   23.10   1.408  -        
2752.90   688.63       989.      1056. 1.715E+05   12.45   1.628  -        
2876.45   719.51       992.       384. 6.581E+04   30.19   0.843  -      s 
3058.80   765.09       662.       234. 4.355E+04   37.21   1.038  -      s 
3240.49   810.50       912.       324. 6.350E+04   36.12   1.222  -        
3468.22   867.41      1296.      3906. 7.981E+05    4.85   1.562  -        
3676.75   919.52       564.       359. 7.627E+04   24.91   1.360  -        
3703.86   926.30       515.       259. 5.541E+04   31.82   0.487  -      s 
4019.50  1005.16       528.       682. 1.539E+05   15.50   1.445  -      s 
4342.79  1085.84       656.      8227. 1.950E+06    2.37   1.726  -       D
4358.77  1089.84       807.      1372. 3.259E+05    7.97   1.728  -       D
4447.37  1112.05       653.     10992. 2.648E+06    2.14   1.684  -        
4851.40  1212.96       407.      1134. 2.920E+05    9.67   1.796  -        
5196.46  1299.14       139.      1123. 3.069E+05    7.42   1.830  -        
5830.90  1457.55        19.       322. 9.934E+04   12.63   1.421  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.69   121.88      5084.     86574.   144.289     0.74   0.891 
Qa-245    977.43   244.65      3022.     17911.    29.852     1.84   1.030 
Qa-344   1375.19   344.15      1916.     50186.    83.644     0.95   1.135 
Qa-779   3114.36   778.98      1296.     13263.    22.105     2.06   1.533 
Qa-964   3855.08   964.08       760.     13016.    21.694     1.94   1.648 
Qa-1408  5632.27  1407.96       152.     14025.    23.375     1.73   1.880 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0015E+00                                      4.94E+03             
121.78 1.001E+00  (  1.922E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8615E-01                                      4.94E+03             
244.70 9.861E-01  (  7.052E-03 9.22E-01 7.55E+00 G  

Qa-344       9.9174E-01                                      4.94E+03             
344.28 9.917E-01  (  2.015E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0026E+00                                      4.94E+03             
778.90 1.003E+00  (  6.340E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0116E+00                                      4.94E+03             
964.08 1.012E+00  (  4.991E-03 9.71E-01 1.45E+01 G  

Qa-1408      1.0207E+00                                      4.94E+03             
1408.01 1.021E+00  (  2.088E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8179E-01    1.0015E+00   7.3642E-03    1.1457E-01  1.922E-03
Qa-245       8.6830E-01    9.8615E-01   1.8187E-02    1.1404E-01  7.052E-03
Qa-344       8.7322E-01    9.9174E-01   9.3951E-03    1.1361E-01  2.015E-03
Qa-779       8.8279E-01    1.0026E+00   2.0606E-02    1.1630E-01  6.340E-03
Qa-964       8.9070E-01    1.0116E+00   1.9648E-02    1.1715E-01  4.991E-03
Qa-1408      8.9871E-01    1.0207E+00   1.7670E-02    1.1786E-01  2.088E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 6.0142117E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130426008_QCAsLeft                                                        
Acquired: 4/26/2013 13:20:27
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.45      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130426008_QCAsLeft.An1

Acquisition information
Start time:                 4/26/2013 13:20:27
Live time:                600
Real time:                681
Dead time:                 11.88 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0280

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8555.   2.01   1.11  1.739E-02
45.24     4388.   2.41   0.78  1.723E-02
46.61     1328.   8.60   0.78  1.718E-02
121.76    82569.   0.38   0.85  1.492E-02   121.78  28.410  9.966E-01 QA122 
244.76    16420.   0.97   0.97  1.122E-02   244.70   7.550  9.920E-01 Qa245 
295.91      824.   8.18   1.13  1.013E-02
344.23    47251.   0.49   1.10  9.109E-03   344.28  26.590  9.982E-01 Qa344 
367.57     1566.   4.70   1.09  8.883E-03
411.08     3324.   2.13   1.14  8.463E-03
443.94     4486.   1.95   1.20  8.146E-03
488.68      618.   7.73   1.21  7.715E-03
503.31      228.  19.12   1.09  7.574E-03
563.85      460.  13.55   1.10  6.990E-03
586.24      580.  11.10   1.40  6.774E-03
678.64      483.  11.00   1.12  5.883E-03
688.61      992.   6.52   1.37  5.787E-03
719.43      356.  17.66   1.24  5.489E-03
764.99      271.  19.43   1.18  5.050E-03
778.93    12406.   1.09   1.48  4.916E-03   778.90  12.970  9.955E-01 Qa779 
867.43     3667.   2.47   1.61  4.574E-03
919.36      443.  11.09   1.70  4.374E-03
925.88      296.  17.25   1.02  4.349E-03
964.05    12087.   1.03   1.63  4.202E-03   964.08  14.500  1.015E+00 Qa964 

1005.27      617.   9.31   1.55  4.107E-03
1085.87     7850.   1.19   1.75  3.922E-03
1089.79     1221.   4.96   1.76  3.913E-03
1112.04    10203.   1.18   1.70  3.862E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.02     1080.   5.12   1.67  3.630E-03
1299.14     1121.   3.57   1.62  3.432E-03
1408.01    13003.   0.91   2.04  3.182E-03  1408.01  20.850  1.003E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.68      7791.      8555. 4.919E+05    4.02   1.113  -      s 
181.28    45.20      3435.      4358. 2.530E+05    4.86   0.783  -       D
186.77    46.57      5948.      1241. 7.222E+04   18.47   0.784  -       D

1183.33   295.91      1434.       824. 8.137E+04   16.37   1.133  -      s 
1469.84   367.57      1241.      1566. 1.763E+05    9.40   1.089  -      s 
1643.77   411.07      1358.      3394. 4.011E+05    5.32   1.178  -        
1775.19   443.94      1031.      4486. 5.507E+05    3.91   1.202  -        
1954.01   488.65       870.       628. 8.135E+04   17.39   1.158  -      s 
2012.61   503.31       694.       228. 3.005E+04   38.24   1.090  -      s 
2254.72   563.85      1220.       460. 6.575E+04   27.09   1.104  -        
2344.26   586.24      1151.       580. 8.565E+04   22.20   1.402  -        
2713.79   678.64       833.       483. 8.204E+04   21.99   1.120  -        
2753.65   688.61       968.       992. 1.714E+05   13.05   1.373  -        
2876.91   719.43      1092.       356. 6.494E+04   35.31   1.235  -        
3059.16   764.99       834.       271. 5.366E+04   38.86   1.179  -        
3468.92   867.43      1218.      3667. 8.017E+05    4.93   1.609  -        
3676.67   919.36       581.       443. 1.013E+05   22.19   1.695  -        
3702.76   925.88       662.       296. 6.818E+04   34.50   1.017  -      s 
4020.35  1005.27       583.       617. 1.502E+05   18.63   1.548  -        
4342.82  1085.84       466.      7850. 2.002E+06    2.39   1.753  -       D
4358.51  1089.76      1222.      1221. 3.120E+05    9.92   1.757  -       D
4447.55  1112.04       857.     10203. 2.642E+06    2.37   1.700  -        
4851.62  1213.02       422.      1080. 2.976E+05   10.25   1.668  -        
5196.25  1299.14       118.      1121. 3.267E+05    7.14   1.622  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.15   121.76      5797.     82569.   137.615     0.76   0.852 
Qa-245    978.83   244.76      2896.     16420.    27.367     1.93   0.968 
Qa-344   1376.52   344.23      1901.     47251.    78.752     0.98   1.097 
Qa-779   3114.93   778.93      1376.     12406.    20.677     2.17   1.481 
Qa-964   3855.44   964.05       825.     12087.    20.145     2.07   1.635 
Qa-1408  5631.98  1408.01       201.     13003.    21.672     1.82   2.037 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9663E-01                                      4.94E+03             
121.78 9.966E-01  (  2.141E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9199E-01                                      4.94E+03             
244.70 9.920E-01  (  7.575E-03 9.65E-01 7.55E+00 G  

Qa-344       9.9822E-01                                      4.94E+03             
344.28 9.982E-01  (  2.146E-03 4.89E-01 2.66E+01 G  

Qa-779       9.9548E-01                                      4.94E+03             
778.90 9.955E-01  (  6.935E-03 1.09E+00 1.30E+01 G  

Qa-964       1.0150E+00                                      4.94E+03             
964.08 1.015E+00  (  5.620E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0028E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.547E-03 9.11E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7750E-01    9.9663E-01   7.6102E-03    1.1403E-01  2.141E-03
Qa-245       8.7341E-01    9.9199E-01   1.9146E-02    1.1486E-01  7.575E-03
Qa-344       8.7890E-01    9.9822E-01   9.7577E-03    1.1438E-01  2.146E-03
Qa-779       8.7648E-01    9.9548E-01   2.1642E-02    1.1569E-01  6.935E-03
Qa-964       8.9367E-01    1.0150E+00   2.1000E-02    1.1776E-01  5.620E-03
Qa-1408      8.8297E-01    1.0028E+00   1.8269E-02    1.1594E-01  2.547E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.283E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 6.0001621E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:11:05
Live time:                600
Real time:                681
Dead time:                 11.90 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0307

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8500.   1.89   1.19  1.739E-02
45.23     4414.   2.37   0.78  1.723E-02
46.58     1358.   8.36   0.78  1.719E-02
121.76    82861.   0.38   0.87  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16228.   0.97   0.96  1.122E-02   244.70   7.550  9.808E-01 Qa245 
295.93      962.   7.62   1.05  1.013E-02
344.22    47010.   0.49   1.11  9.109E-03   344.28  26.590  9.935E-01 Qa344 
367.58     1584.   4.88   1.12  8.883E-03
411.07     3489.   2.44   1.25  8.463E-03
443.90     4630.   2.01   1.17  8.147E-03
488.71      606.   9.46   1.11  7.715E-03
563.98      526.  12.24   1.15  6.989E-03
586.28      774.   9.00   1.35  6.774E-03
678.67      509.   9.20   1.40  5.882E-03
688.74      857.   7.48   1.33  5.785E-03
719.29      276.  16.53   1.43  5.491E-03
778.93    12535.   1.06   1.55  4.916E-03   778.90  12.970  1.006E+00 Qa779 
810.54      332.  16.84   1.13  4.794E-03
867.43     3727.   2.58   1.61  4.574E-03
919.21      414.  12.42   1.59  4.375E-03
926.10      205.  19.21   1.34  4.348E-03
964.05    11909.   1.07   1.56  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.21      654.   7.03   1.39  4.107E-03
1085.88     7854.   1.21   1.72  3.922E-03
1089.87     1327.   4.40   1.72  3.913E-03
1112.05    10423.   1.13   1.81  3.862E-03
1212.98     1038.   5.18   1.83  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1124.   3.64   1.99  3.432E-03
1408.00    13029.   0.91   1.96  3.182E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.70      6976.      8500. 4.887E+05    3.79   1.188  -      s 
181.24    45.20      3314.      4362. 2.532E+05    4.81   0.780  -       D
186.61    46.54      5902.      1215. 7.068E+04   18.79   0.782  -       D

1183.29   295.93      1579.       962. 9.499E+04   15.25   1.054  -        
1469.74   367.58      1373.      1584. 1.783E+05    9.76   1.121  -      s 
1643.60   411.07      1184.      3489. 4.123E+05    4.89   1.247  -        
1774.84   443.90      1224.      4630. 5.684E+05    4.02   1.170  -        
1954.02   488.71       923.       606. 7.850E+04   18.92   1.110  -        
2254.99   563.98      1244.       526. 7.519E+04   24.47   1.150  -        
2344.14   586.28      1162.       774. 1.142E+05   17.99   1.348  -      s 
2713.73   678.70      1111.       521. 8.854E+04   25.18   1.129  -        
2753.88   688.74      1014.       857. 1.481E+05   14.95   1.328  -        
2876.05   719.27       905.       276. 5.033E+04   33.05   1.433  -       D
3241.00   810.54       876.       332. 6.934E+04   33.69   1.129  -      s 
3468.54   867.43      1352.      3727. 8.148E+05    5.17   1.609  -        
3675.67   919.21       655.       414. 9.459E+04   24.84   1.590  -      s 
3703.23   926.10       500.       205. 4.719E+04   38.43   1.336  -      s 
4019.71  1005.21       406.       654. 1.593E+05   14.05   1.388  -        
4342.43  1085.83       603.      7854. 2.003E+06    2.42   1.721  -       D
4358.38  1089.82      1046.      1327. 3.393E+05    8.81   1.724  -       D
4447.14  1112.05       774.     10423. 2.699E+06    2.27   1.812  -        
4850.95  1212.98       422.      1038. 2.861E+05   10.36   1.831  -        
5195.66  1299.12       129.      1124. 3.276E+05    7.29   1.986  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5727.     82861.   138.102     0.76   0.867 
Qa-245    978.76   244.76      2880.     16228.    27.047     1.94   0.962 
Qa-344   1376.36   344.22      1923.     47010.    78.350     0.98   1.107 
Qa-779   3114.60   778.93      1279.     12535.    20.892     2.11   1.547 
Qa-964   3855.03   964.05       959.     11909.    19.848     2.14   1.562 
Qa-1408  5631.37  1408.00       171.     13029.    21.715     1.81   1.955 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0005E+00                                      4.94E+03             
121.78 1.001E+00  (  2.129E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8077E-01                                      4.94E+03             
244.70 9.808E-01  (  7.557E-03 9.72E-01 7.55E+00 G  

Qa-344       9.9352E-01                                      4.94E+03             
344.28 9.935E-01  (  2.159E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0062E+00                                      4.94E+03             
778.90 1.006E+00  (  6.689E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0004E+00                                      4.94E+03             
964.08 1.000E+00  (  6.061E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0052E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.351E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

330 of 378



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:23:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8061E-01    1.0005E+00   7.6165E-03    1.1448E-01  2.129E-03
Qa-245       8.6320E-01    9.8077E-01   1.9061E-02    1.1358E-01  7.557E-03
Qa-344       8.7442E-01    9.9352E-01   9.7458E-03    1.1384E-01  2.159E-03
Qa-779       8.8561E-01    1.0062E+00   2.1252E-02    1.1682E-01  6.689E-03
Qa-964       8.8051E-01    1.0004E+00   2.1401E-02    1.1620E-01  6.061E-03
Qa-1408      8.8473E-01    1.0052E+00   1.8238E-02    1.1620E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9867134E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00

336 of 378



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 08:11:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426002_BG.An1

Acquisition information
Start time:                 4/26/2013 07:32:32
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

344 of 378



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:38:24
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130426009_BG                                                              
Acquired: 4/26/2013 13:33:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426009_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426009_BG.An1

Acquisition information
Start time:                 4/26/2013 13:33:43
Live time:                600
Real time:                601
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.8272E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.8428E+00
Co-60   <    1.1576E+00
Cs-137  <    1.3088E+00
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    2.0622E+00
Pb-212  <    1.5627E+00
Pb-214  <    1.7077E+00
Ra-226  <    1.4578E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:27:28
Live time:                600
Real time:                601
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.6372E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533167490

Instrument : HPGE04                           Begun : 04/26/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:30 1.0 1          
002  4_20130426_002  RCCV    QUALITY CONTROL CHEC               04/26/13 07:43 1.0 1          
003  4_20130426_003  RCCV    QUALITY CONTROL CHEC               04/26/13 09:13 1.0 1          
004  4_20130426_004  RCCV    QUALITY CONTROL CHEC               04/26/13 09:26 1.0 1          
005  4_20130426_005  RCCV    QUALITY CONTROL CHEC               04/26/13 10:24 1.0 1          
006  4_20130426_006  RCCV    QUALITY CONTROL CHEC               04/26/13 11:06 1.0 1          
007  4_20130426_007  RIB     BACKGROUND CONTAMINA               04/26/13 12:32 1.0            
008  4_20130426_008  RCCV    QUALITY CONTROL CHEC               04/26/13 13:20 1.0 1          
009  4_20130426_009  RIB     BACKGROUND CONTAMINA               04/26/13 13:33 1.0            
010  4_20130426_010  SAMPLE  244161-001           Soil   196596 04/26/13 13:47 1.0            
011  4_20130426_011  SAMPLE  244161-003           Soil   196596 04/26/13 14:34 1.0            
012  4_20130426_012  SAMPLE  244161-004           Soil   196596 04/26/13 16:11 1.0            
013  4_20130426_013  SAMPLE  244162-003           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 18:59

Batch Number : 196596                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 21-MAR-2013 16:19              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243952-001                      294.83  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:55  GS 186                     

2      243952-002                      330.79  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:02  GS 186                     

3      243952-003                      332.16  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:09  GS 186                     

4      243952-004                      287.89  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:15  GS 186                     

5      243952-005                      358.92  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:21  GS 186                     

6      243952-006                      313.46  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:31  GS 186                     

7      243952-007                      332.74  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:38  GS 186                     

8      243952-008                      308.25  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:43  GS 186                     

9      243952-009                      315.45  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:49  GS 186                     

10     243952-010                      336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:51  GS 186                     

11     243952-011                      282.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:01  GS 186                     

12     243952-012                      348.32  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:07  GS 186                     

13     243953-001                      358.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:15  GS 186                     

14     243953-002                      260.81  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:22  GS 186                     

15     243953-003                      316.71  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:27  GS 186                     

16     243953-004                      315.65  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:35  GS 186                     

17     243953-005                      271.28  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:41  GS 186                     

18     243953-006                      333.42  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:47  GS 186                     

19     243815-001                      304.58  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:51  GS 186                     

20     243815-002                      372.85  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:58  GS 186                     

21     243816-001                      317.6   21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:02  GS 186                     

22     243816-002                      296.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:10  GS 186                     

23     243816-003                      298.07  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:15  GS 186                     

24     243816-004                      326.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:19  GS 186                     

25     243816-005                      344.64  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:24  GS 186                     

26     243816-006                      349.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:30  GS 186                     

27     243816-007                      335.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:36  GS 186                     

28     243816-008                      336.75  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:41  GS 186                     

29     243816-009                      331.76  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:49  GS 186                     

30     243816-010                      336.12  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:54  GS 186                     

31     243816-011                      331.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:01  GS 186                     

32     243816-012                      320.67  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:12  GS 186                     

33     243817-001                      350.97  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:18  GS 186                     

34     243817-002                      355.5   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:24  GS 186                     

35     243817-003                      316.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:31  GS 186                     

36     243817-004                      301.46  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:36  GS 186                     

37     243817-005                      332.51  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:41  GS 186                     

38     243817-006                      345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

39     243812-001                      351.56  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 11:54  GS 186                     

40     243812-002                      363.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:00  GS 186                     

41     243813-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  GS 186                     

41     244161-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  RA226     alias:243813-001 

42     243813-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  GS 186                     

42     244161-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  RA226     alias:243813-002 

43     243813-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  GS 186                     

43     244161-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  RA226     alias:243813-003 

44     243813-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  GS 186                     

44     244161-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  RA226     alias:243813-004 

45     243813-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

45     244161-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  RA226     alias:243813-005 

46     243813-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

46     244161-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:243813-006 

47     243813-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  GS 186                     

47     244161-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  RA226     alias:243813-007 

48     243813-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  GS 186                     

48     244161-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  RA226     alias:243813-008 

49     243813-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  GS 186                     

49     244161-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  RA226     alias:243813-009 

50     243813-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  GS 186                     

50     244161-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  RA226     alias:243813-010 

51     243813-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  GS 186                     

51     244161-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  RA226     alias:243813-011 

52     243813-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  GS 186                     

52     244161-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  RA226     alias:243813-012 

53     243814-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  GS 186                     

53     244162-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  RA226     alias:243814-001 

54     243814-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  GS 186                     

54     244162-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  RA226     alias:243814-002 

55     243814-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  GS 186                     

55     244162-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  RA226     alias:243814-003 

56     243814-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  GS 186                     

56     244162-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  RA226     alias:243814-004 

57     243814-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  GS 186                     

57     244162-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  RA226     alias:243814-005 

58     243814-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  GS 186                     

58     244162-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  RA226     alias:243814-006 

59     243974-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  GS 186                     

59     244522-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  RA226     alias:243974-001 

QC1    QC680977    BLANK               308.04  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:54  GS 186                     

QC2    QC680978    LCS                 303.97  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:53  GS 186                     

10     QC680979    SDUP of 243952-010  336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:56  GS 186                     

38     QC680980    SDUP of 243817-006  345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

46     QC680981    SDUP of 243813-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

56     QC680982    SDUP of 243814-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  GS 186                     

46     QC682141    SDUP of 244161-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:QC680981   

56     QC682142    SDUP of 244162-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  RA226     alias:QC680982   

Page 2 of 2
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835D: 

SDG# 

244162 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835DCov_HPSCT012.wpd 



•••••••••••••• 
LDC: 

Please feel free to contact us if you have any questions. 

Sincerely, 

$1ct~ /4-
Andrew Kong 
Project Manager/Chemist 

29835DCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

15-Mar-2013 12-PE-E0805-20 244162-006 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-19 244162-005 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-17 244162-003 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-18 244162-004 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-18DUP QC682142DUP DUP GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-16 244162-002 N GEN PREP HASL300 3 

15-Mar-2013 12-PE-E0805-15 244162-001 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244162 

EDD Filename: 244162 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT01_2.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov _HPSCT012. wpd 



Quality Control 
Outlier Reports 

244162 
(No Outliers) 



LDC #: 29835D35 

SDG #: 244162 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:..fJ51/p 
Page:_,_of_ 

Reviewer:~ / 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

9-; •. ·:.-.• .a.,,..,. 

I. Technical holdina times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. DuPlicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII ~'-'~ ~•--•·-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: ~ \ 
':,(h 

1 12-PE-E0805-15 11 

2 12-PE-E0805-16 12 

3 12-PE-E0805-17 13 

4 12-PE-E0805-18 14 

5 12-PE-E0805-19 15 

6 12-PE-E0805-20 16 

7 12-PE-E0805-18DUP 17 

8 18 

9 19 

10 20 

- Sampling dates: 

A. 

A 
-

N 

rP\ ~[) 

N L-C,,,S 
N 

N 

N 

---
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

~n , .. 

3/,s/1~ ,, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

,~ 

Notes: ____________________________________ _ 

29835D35W.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244162
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0805-15       244162-001
12-PE-E0805-16       244162-002
12-PE-E0805-17       244162-003
12-PE-E0805-18       244162-004
12-PE-E0805-19       244162-005
12-PE-E0805-20       244162-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 294

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244162
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             03/31/13
Samples Received:         03/15/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 03/31/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

No analytical problems were encountered.

Page 1 of 1
12.0

2 of 294



Chain of Custody
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,-::;;;] TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 

Project Name 
Radiological Screening Yard 

Project Location 
Hunters Point Naval Shipyard 

SmlerName .one W,'iJ de v-
Project Cogtact 

Rick Weingarz 

SAMPLE_ID DATE 

12-PE-E0805-15 3/15/2013 

12-PE-E0805-16 3/15/2013 

12-PE-E0805-17 3/15/2013 

12-PE-E0805-18 3/15/2013 

12-PE-E0805-19 3/15/2013 

12-PE-E0805-20 3/15/2013 

Chain-of-Custody Record 

PO Number G s A 
N/A A R L 

Project Number M 9 p 
40440012 M 0 H 

A A Airbill Number s 
N/A p 

Project Contact Phone E 

TIME Containers 

t0'3'1 1 

-10'3/t) 1 

1033 1 

1035' 1 

I DJ::> 1 

1030 1 

Date 
.S· 5.; 

Time 

Date 

415-615-2733 C 

LEVEL i TYPE 
T 
A 1 1 
T 

2 S1 ~ □ 
2 S1 ~ □ 
2 S1 ~ □ 
2 S1 ~ □ 
2 S1 ~ □ 
2 S1 ~ □ 

Company 
/f!!//2 

Received by: (signature) 

~ 
Company e ' 

,;:Ll 

Received by: (signature) 

1 COMMENTS 

□ 

□ 

□ 

□ 

□ 

□ 

PAD 01388 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORY ID ,'I,-\-

2.4":)014 -~.,s·-,3 

dl/l./JuP.-lf\fJr1 ,Jfh 
u 

LOCATION 

......,..-,-----------t-------t-----------1 TEMPERATIJRE, SA.MPLECONDITION, COOURSEAL: Company Time Company 

Page 1 of 1 

Project Information 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-15                Received:        03/15/13                      
Lab ID:          244162-001                    Prepared:        03/26/13 13:14                
Matrix:          Soil                          Analyzed:        04/29/13 08:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.83 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0226 U        0.171          0.139            0.9     
Bismuth-212                           0.502           0.419          0.237                    
Bismuth-214                           0.439           0.0976         0.0430                   
Cesium-137                            0.0130 U        0.0283         0.0219           0.07    
Cobalt-60                             0.00895 U       0.0186         0.0225           0.03    
Europium-152                          0.0408 U        0.0623         0.0575           0.1     
Europium-154                          0.0172 U        0.145          0.117            0.2     
Lead-212                              0.322           0.0717         0.0405                   
Lead-214                              0.400           0.0750         0.0461                   
Potassium-40                         13.1             1.21           0.319                    
Protactinium-234                     -0.0632 U        0.111          0.0883                   
Radium-226 (By Bismuth-214)           0.439           0.0976         0.0430           0.2     
Thallium-208                          0.153           0.0495         0.0239                   
Thorium-232 (By Actinium-228)         0.453           0.141          0.0701           0.9     
Thorium-234                           0.530 U         1.36           1.09                     
Uranium-235                           0.0902 U        0.123          0.119            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-16                Received:        03/15/13                      
Lab ID:          244162-002                    Prepared:        03/26/13 13:25                
Matrix:          Soil                          Analyzed:        04/26/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.58 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0252 U        0.139          0.113            0.9     
Bismuth-212                           0.535           0.479          0.280                    
Bismuth-214                           0.295           0.0755         0.0421                   
Cesium-137                            0.0164 U        0.0271         0.0206           0.07    
Cobalt-60                            -0.00349 U       0.0262         0.0211           0.03    
Europium-152                          0.0460 U        0.0936         0.0461           0.1     
Europium-154                          0.0732 U        0.155          0.116            0.2     
Lead-212                              0.326           0.0711         0.0392                   
Lead-214                              0.418           0.0710         0.0366                   
Potassium-40                         12.5             1.10           0.256                    
Protactinium-234                      0.0743 U        0.0794         0.0826                   
Radium-226 (By Bismuth-214)           0.295           0.0755         0.0421           0.2     
Thallium-208                          0.141           0.0382         0.0165                   
Thorium-232 (By Actinium-228)         0.383           0.0924         0.0584           0.9     
Thorium-234                           0.515 U         1.18           0.944                    
Uranium-235                           0.0484 U        0.0421         0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-17                Received:        03/15/13                      
Lab ID:          244162-003                    Prepared:        03/26/13 13:34                
Matrix:          Soil                          Analyzed:        04/26/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.43 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0647 U         0.199          0.161             0.9    
Bismuth-212                          0.394            0.464          0.305                    
Bismuth-214                          0.536            0.112          0.0494                   
Cesium-137                           0.000645 U       0.0259         0.0213            0.07   
Cobalt-60                           -0.000550 U       0.0285         0.0234            0.03   
Europium-152                         0.0333 U         0.0767         0.0536            0.1    
Europium-154                         0.00385 U        0.0382         0.193             0.2    
Lead-212                             0.547            0.0846         0.0420                   
Lead-214                             0.538            0.0887         0.0405                   
Potassium-40                        11.5              1.09           0.226                    
Protactinium-234                     0.0436 U         0.115          0.0928                   
Radium-226 (By Bismuth-214)          0.536            0.112          0.0494            0.2    
Thallium-208                         0.207            0.0484         0.0221                   
Thorium-232 (By Actinium-228)        0.674            0.144          0.0550            0.9    
Thorium-234                          0.355 U          0.695          1.14                     
Uranium-235                          0.0124 U         0.0386         0.137             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0

8 of 294



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Received:        03/15/13                      
Lab ID:          244162-004                    Prepared:        03/26/13 13:40                
Matrix:          Soil                          Analyzed:        04/29/13 12:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.74 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0463 U         0.154          0.124             0.9     
Bismuth-212                          0.430            0.510          0.283                     
Bismuth-214                          0.357            0.0874         0.0387                    
Cesium-137                           0.00495 U        0.0207         0.0164            0.07    
Cobalt-60                            0.000543 U       0.00533        0.0237            0.03    
Europium-152                         0.0204 U         0.0394         0.0592            0.1     
Europium-154                         0.0305 U         0.146          0.116             0.2     
Lead-212                             0.363            0.0770         0.0418                    
Lead-214                             0.466            0.0860         0.0358                    
Potassium-40                         9.50             1.01           0.268                     
Protactinium-234                     0.0114 U         0.0198         0.0760                    
Radium-226 (By Bismuth-214)          0.357            0.0874         0.0387            0.2     
Thallium-208                         0.134            0.0373         0.0175                    
Thorium-232 (By Actinium-228)        0.420            0.112          0.0540            0.9     
Thorium-234                          0.979 U          1.45           1.14                      
Uranium-235                          0.0431 U         0.0395         0.132             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-19                Received:        03/15/13                      
Lab ID:          244162-005                    Prepared:        03/26/13 14:28                
Matrix:          Soil                          Analyzed:        04/29/13 12:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308.3 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000885 U       0.173          0.142             0.9    
Bismuth-212                          0.639            0.475          0.292                    
Bismuth-214                          0.383            0.0907         0.0439                   
Cesium-137                           0 U              0.0202         0.0201            0.07   
Cobalt-60                            0.00544 U        0.0103         0.0197            0.03   
Europium-152                        -0.00635 U        0.0628         0.0512            0.1    
Europium-154                         0.00927 U        0.0459         0.132             0.2    
Lead-212                             0.359            0.0788         0.0440                   
Lead-214                             0.429            0.0871         0.0483                   
Potassium-40                        11.3              1.12           0.318                    
Protactinium-234                    -0.0758 U         0.129          0.103                    
Radium-226 (By Bismuth-214)          0.383            0.0907         0.0439            0.2    
Thallium-208                         0.149            0.0441         0.0197                   
Thorium-232 (By Actinium-228)        0.540            0.123          0.0543            0.9    
Thorium-234                          0.345 U          0.460          1.13                     
Uranium-235                          0.0579 U         0.0450         0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-20                Received:        03/15/13                      
Lab ID:          244162-006                    Prepared:        03/26/13 14:30                
Matrix:          Soil                          Analyzed:        04/29/13 11:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.3 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0214 U         0.190          0.155             0.9    
Bismuth-212                          0.940            0.511          0.260                    
Bismuth-214                          0.408            0.0900         0.0392                   
Cesium-137                           0.0478           0.0258         0.0125            0.07   
Cobalt-60                           -0.00709 U        0.0317         0.0252            0.03   
Europium-152                         0.0350 U         0.0435         0.0497            0.1    
Europium-154                         0.000338 U       0.00154        0.169             0.2    
Lead-212                             0.453            0.0731         0.0357                   
Lead-214                             0.532            0.102          0.0442                   
Potassium-40                        11.7              1.11           0.246                    
Protactinium-234                     0.0122 U         0.101          0.0826                   
Radium-226 (By Bismuth-214)          0.408            0.0900         0.0392            0.2    
Thallium-208                         0.187            0.0445         0.0185                   
Thorium-232 (By Actinium-228)        0.562            0.118          0.0452            0.9    
Thorium-234                          0.526 U          0.507          1.15                     
Uranium-235                          0.0403 U         0.0399         0.126             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/25/13 12:54                
Lab ID:          QC680977                      Analyzed:        04/24/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.04 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0441 U         0.0982         0.0764            0.9    
Bismuth-212                         -0.00160 U        0.147          0.121                    
Bismuth-214                          0.00343 U        0.0427         0.0347                   
Cesium-137                          -0.00155 U        0.0187         0.0152            0.07   
Cobalt-60                            0 U              0.00439        0.0253            0.03   
Europium-152                        -0.00130 U        0.0449         0.0368            0.1    
Europium-154                         0 U              0.0371         0.0562            0.2    
Lead-210                            -0.428 U          3.00           2.42                     
Lead-212                            -0.0103 U         0.413          0.0319                   
Lead-214                            -0.000456 U       0.0304         0.0258                   
Potassium-40                        -0.591 U          2.53           0.332                    
Protactinium-234                     0 U              0.0337         0.102                    
Radium-226 (By Bismuth-214)          0.00343 U        0.0427         0.0347            0.2    
Thallium-208                         0.00449 U        0.0177         0.0139                   
Thorium-232 (By Actinium-228)        0.0187 U         0.0617         0.0476            0.9    
Thorium-234                          0.0489 U         0.221          0.177                    
Uranium-235                          0.0104 U         0.0211         0.0163            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/25/13 12:53                
Type:            LCS                           Analyzed:        04/24/13 10:24                
Lab ID:          QC680978                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   303.97 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.3                 0.395     86.9   54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Sampled:         03/15/13 10:35                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244162-004                    Prepared:        03/26/13 13:41                
Lab ID:          QC682142                      Analyzed:        04/29/13 12:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327.19 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0463 U       0.154        0.0249 U      0.141        0.114           0.9    NC   40  NC     1   

Bismuth-212                       0.430          0.510        0.195 U       0.293        0.216                  NC   40  NC     1   

Bismuth-214                       0.357          0.0889       0.342         0.0794       0.0376                 4.50 40  0.0934 1   

Cesium-137                        0.00495 U      0.0207      -0.00780 U     0.0264       0.0210          0.07   NC   40  NC     1   

Cobalt-60                         0.000543 U     0.00533      0.00267 U     0.00870      0.0171          0.03   NC   40  NC     1   

Europium-152                      0.0204 U       0.0395      -0.00508 U     0.0145       0.0512          0.1    NC   40  NC     1   

Europium-154                      0.0305 U       0.147       -0.00572 U     0.0487       0.147           0.2    NC   40  NC     1   

Lead-212                          0.363          0.0814       0.385         0.0788       0.0385                 5.93 40  0.139  1   

Lead-214                          0.466          0.0887       0.494         0.0847       0.0432                 5.80 40  0.161  1   

Potassium-40                      9.50           1.11         9.61          1.08         0.237                  1.21 40  0.0525 1   

Protactinium-234                  0.0114 U       0.0200       0.0250 U      0.0312       0.0885                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.357          0.0889       0.342         0.0794       0.0376          0.2    4.50 40  0.0934 1   

Thallium-208                      0.134          0.0382       0.166         0.0392       0.0132                 21.3 40  0.413  1   

Thorium-232 (By Actinium-228)     0.420          0.116        0.399         0.115        0.0464          0.9    4.94 40  0.0875 1   

Thorium-234                       0.979 U        1.45         0.640 U       0.637        1.02                   NC   40  NC     1   

Uranium-235                       0.0431 U       0.0395       0.0439 U      0.0420       0.128           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 13:32:14

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1161 +0.250199*Channel -3.10708e-008*Channel**2

FWHM (ch) =   2.9496 +0.000993*Channel -1.30573e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.76  0.02%      0.85     0.86   -0.82%
978.83      244.70   244.76 -0.02%      0.97     0.98   -0.98%

1376.52      344.28   344.23  0.01%      1.10     1.07    2.14%
3114.95      778.90   778.94 -0.00%      1.48     1.48    0.02%
3855.45      964.08   964.05  0.00%      1.63     1.65   -0.71%
5632.00     1408.01  1408.02 -0.00%      2.03     2.03    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00

19 of 294



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130426008_QCAsLeft                                                        
Acquired: 4/26/2013 13:20:27
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.45      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130426009_BG                                                              
Acquired: 4/26/2013 13:33:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633

Page 1 of 1

38 of 294



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533167490

Instrument : HPGE04                           Begun : 04/26/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:30 1.0 1          
002  4_20130426_002  RCCV    QUALITY CONTROL CHEC               04/26/13 07:43 1.0 1          
003  4_20130426_003  RCCV    QUALITY CONTROL CHEC               04/26/13 09:13 1.0 1          
004  4_20130426_004  RCCV    QUALITY CONTROL CHEC               04/26/13 09:26 1.0 1          
005  4_20130426_005  RCCV    QUALITY CONTROL CHEC               04/26/13 10:24 1.0 1          
006  4_20130426_006  RCCV    QUALITY CONTROL CHEC               04/26/13 11:06 1.0 1          
007  4_20130426_007  RIB     BACKGROUND CONTAMINA               04/26/13 12:32 1.0            
008  4_20130426_008  RCCV    QUALITY CONTROL CHEC               04/26/13 13:20 1.0 1          
009  4_20130426_009  RIB     BACKGROUND CONTAMINA               04/26/13 13:33 1.0            
010  4_20130426_010  SAMPLE  244161-001           Soil   196596 04/26/13 13:47 1.0            
011  4_20130426_011  SAMPLE  244161-003           Soil   196596 04/26/13 14:34 1.0            
012  4_20130426_012  SAMPLE  244161-004           Soil   196596 04/26/13 16:11 1.0            
013  4_20130426_013  SAMPLE  244162-003           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 18:58

Batch Number : 196596                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 21-MAR-2013 16:19              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243952-001                      294.83  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:55  GS 186                     

2      243952-002                      330.79  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:02  GS 186                     

3      243952-003                      332.16  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:09  GS 186                     

4      243952-004                      287.89  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:15  GS 186                     

5      243952-005                      358.92  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:21  GS 186                     

6      243952-006                      313.46  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:31  GS 186                     

7      243952-007                      332.74  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:38  GS 186                     

8      243952-008                      308.25  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:43  GS 186                     

9      243952-009                      315.45  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:49  GS 186                     

10     243952-010                      336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:51  GS 186                     

11     243952-011                      282.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:01  GS 186                     

12     243952-012                      348.32  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:07  GS 186                     

13     243953-001                      358.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:15  GS 186                     

14     243953-002                      260.81  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:22  GS 186                     

15     243953-003                      316.71  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:27  GS 186                     

16     243953-004                      315.65  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:35  GS 186                     

17     243953-005                      271.28  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:41  GS 186                     

18     243953-006                      333.42  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:47  GS 186                     

19     243815-001                      304.58  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:51  GS 186                     

20     243815-002                      372.85  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:58  GS 186                     

21     243816-001                      317.6   21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:02  GS 186                     

22     243816-002                      296.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:10  GS 186                     

23     243816-003                      298.07  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:15  GS 186                     

24     243816-004                      326.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:19  GS 186                     

25     243816-005                      344.64  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:24  GS 186                     

26     243816-006                      349.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:30  GS 186                     

27     243816-007                      335.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:36  GS 186                     

28     243816-008                      336.75  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:41  GS 186                     

29     243816-009                      331.76  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:49  GS 186                     

30     243816-010                      336.12  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:54  GS 186                     

31     243816-011                      331.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:01  GS 186                     

32     243816-012                      320.67  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:12  GS 186                     

33     243817-001                      350.97  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:18  GS 186                     

34     243817-002                      355.5   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:24  GS 186                     

35     243817-003                      316.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:31  GS 186                     

36     243817-004                      301.46  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:36  GS 186                     

37     243817-005                      332.51  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:41  GS 186                     

38     243817-006                      345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

39     243812-001                      351.56  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 11:54  GS 186                     

40     243812-002                      363.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:00  GS 186                     

41     243813-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  GS 186                     

41     244161-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  RA226     alias:243813-001 

42     243813-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  GS 186                     

42     244161-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  RA226     alias:243813-002 

43     243813-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  GS 186                     

43     244161-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  RA226     alias:243813-003 

44     243813-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  GS 186                     

44     244161-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  RA226     alias:243813-004 

45     243813-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

45     244161-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  RA226     alias:243813-005 

46     243813-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

46     244161-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:243813-006 

47     243813-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  GS 186                     

47     244161-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  RA226     alias:243813-007 

48     243813-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  GS 186                     

48     244161-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  RA226     alias:243813-008 

49     243813-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  GS 186                     

49     244161-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  RA226     alias:243813-009 

50     243813-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  GS 186                     

50     244161-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  RA226     alias:243813-010 

51     243813-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  GS 186                     

51     244161-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  RA226     alias:243813-011 

52     243813-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  GS 186                     

52     244161-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  RA226     alias:243813-012 

53     243814-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  GS 186                     

53     244162-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  RA226     alias:243814-001 

54     243814-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  GS 186                     

54     244162-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  RA226     alias:243814-002 

55     243814-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  GS 186                     

55     244162-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  RA226     alias:243814-003 

56     243814-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  GS 186                     

56     244162-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  RA226     alias:243814-004 

57     243814-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  GS 186                     

57     244162-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  RA226     alias:243814-005 

58     243814-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  GS 186                     

58     244162-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  RA226     alias:243814-006 

59     243974-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  GS 186                     

59     244522-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  RA226     alias:243974-001 

QC1    QC680977    BLANK               308.04  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:54  GS 186                     

QC2    QC680978    LCS                 303.97  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:53  GS 186                     

10     QC680979    SDUP of 243952-010  336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:56  GS 186                     

38     QC680980    SDUP of 243817-006  345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

46     QC680981    SDUP of 243813-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

56     QC680982    SDUP of 243814-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  GS 186                     

46     QC682141    SDUP of 244161-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:QC680981   

56     QC682142    SDUP of 244162-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  RA226     alias:QC680982   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-15                Received:        03/15/13                      
Lab ID:          244162-001                    Prepared:        03/26/13 13:14                
Matrix:          Soil                          Analyzed:        04/29/13 08:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.83 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0226 U        0.171          0.139            0.9     
Bismuth-212                           0.502           0.419          0.237                    
Bismuth-214                           0.439           0.0976         0.0430                   
Cesium-137                            0.0130 U        0.0283         0.0219           0.07    
Cobalt-60                             0.00895 U       0.0186         0.0225           0.03    
Europium-152                          0.0408 U        0.0623         0.0575           0.1     
Europium-154                          0.0172 U        0.145          0.117            0.2     
Lead-212                              0.322           0.0717         0.0405                   
Lead-214                              0.400           0.0750         0.0461                   
Potassium-40                         13.1             1.21           0.319                    
Protactinium-234                     -0.0632 U        0.111          0.0883                   
Radium-226 (By Bismuth-214)           0.439           0.0976         0.0430           0.2     
Thallium-208                          0.153           0.0495         0.0239                   
Thorium-232 (By Actinium-228)         0.453           0.141          0.0701           0.9     
Thorium-234                           0.530 U         1.36           1.09                     
Uranium-235                           0.0902 U        0.123          0.119            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244162-001                   Client ID : 12-PE-E0805-15        

Seqnum : 1513171789003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_003                                Batch         : 196596                       Time      : 29-APR-2013 08:02     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.83 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.02257          0.1393      0.9      .17072           .17073           -0.044       u        

Bismuth-212                         0.5023            0.2369               .41943           .42022           -0.0016      u        

Bismuth-214                         0.4391            0.04301              .097554          .099577          0.0034       u        

Cesium-137                          0.01296           0.02192     0.07     .02825           .028257          -0.0016      u        

Cobalt-60                           0.008947          0.02247     0.03     .018602          .018607          0            u        

Europium-152                        0.04079           0.05754     0.1      .062293          .062337          -0.0013      u        

Europium-154                        0.01724           0.1168      0.2      .14539           .14539           0            u        

Lead-212                            0.3216            0.04046              .071684          .07646           -0.010       u        

Lead-214                            0.4003            0.04607              .074996          .078236          -0.00046     u        

Potassium-40                        13.08             0.3189               1.2127           1.3794           -0.59        u        

Protactinium-234                    -0.06323          0.08831              .11139           .11249           0            u        

Radium-226 (By Bismuth-214)         0.4391            0.04301     0.2      .097554          .099577          0.0034       u        

Thallium-208                        0.1532            0.02387              .04946           .050439          0.0045       u        

Thorium-232 (By Actinium-228)       0.4528            0.07013     0.9      .14116           .14492           0.019        u        

Thorium-234                         0.5302            1.093                1.363            1.3639           0.049        u        

Uranium-235                         0.09017           0.1188      0.18     .12293           .12307           0.010        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-15          
Sample Description: 244162-001, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:37           Live Time: 2700   sec

Acquisition Time: 4/29/2013 08:02:56        Real Time: 2702   sec
Analysis Time: 4/29/2013 08:48           Dead Time: 0.09   %

Analysis Quantity: 3.068E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.528E-01      1.412E-01      1.449E-01      7.013E-02
Am-241    #AB   -2.257E-02      1.707E-01      1.707E-01      1.393E-01
Bi-212    #      5.023E-01      4.194E-01      4.202E-01      2.369E-01
Bi-214           4.391E-01      9.755E-02      9.958E-02      4.301E-02
Co-60     #AB    8.947E-03      1.860E-02      1.861E-02      2.247E-02
Cs-137    #AB    1.296E-02      2.825E-02      2.826E-02      2.192E-02
Eu-152    #AB    4.079E-02      6.229E-02      6.234E-02      5.754E-02
Eu-154    #AB    1.724E-02      1.454E-01      1.454E-01      1.168E-01
K-40      #      1.308E+01      1.213E+00      1.379E+00      3.189E-01
Pa-234    #AB   -6.323E-02      1.114E-01      1.125E-01      8.831E-02
Pb-212           3.216E-01      7.168E-02      7.646E-02      4.046E-02
Pb-214           4.003E-01      7.500E-02      7.824E-02      4.607E-02
Ra-226           9.721E-01      4.968E-01      5.011E-01      3.264E-01
Th-234    #AB    5.302E-01      1.363E+00      1.364E+00      1.093E+00
Tl-208           1.532E-01      4.946E-02      5.044E-02      2.387E-02
U-235     #AB    9.017E-02      1.229E-01      1.231E-01      1.188E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.702E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

Sample description                                             
244162-001, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_003.An1

Acquisition information
Start time:                 4/29/2013 08:02:56
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0683E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0683E+02) = 

8.8085E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1173

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.78       11. 128.54   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.21       82.  20.64   0.85  3.016E-02
93.08       31.  45.86   0.85  3.990E-02    93.35   5.760  4.453E-01 U235  

93.35   4.100  6.255E-01 Ac228 
93.35   5.760  4.453E-01 U235  
93.35   4.100  6.255E-01 Ac228 

93.08       31.  45.86   0.85  3.990E-02    93.35   5.760  4.453E-01 U235  
93.35   4.100  6.255E-01 Ac228 

121.83        4. 375.58   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.28        2. 508.27   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.431E-02 U235  
185.91       51.  25.55   0.51  4.817E-02   185.72  57.000  6.057E-02 U235  

186.21   3.555  9.721E-01 Ra226 
185.72  57.000  6.057E-02 U235  

205.12       18.  68.17   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.555E-01 U235  

238.60      192.  10.80   0.91  4.318E-02   238.63  43.600  3.216E-01 Pb212 
242.00       24.  67.09   1.01  4.285E-02   242.00   7.268    PBC<MDA Pb214 
278.39       14.  80.23   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.11      104.  13.40   1.00  3.814E-02   295.22  18.414  4.608E-01 Pb214 
299.82       23.  43.00   1.07  3.774E-02   300.09   3.180  6.176E-01 Pb212 
338.27       36.  33.93   1.11  3.494E-02   338.32  11.400  2.921E-01 Ac228 

338.32  11.400  2.921E-01 Ac228 
351.82      143.  11.85   1.02  3.405E-02   351.93  35.600  3.691E-01 Pb214 
568.04        3. 296.01   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.31       97.  16.14   0.69  2.416E-02   583.19  85.000  1.547E-01 Tl208 
609.24      144.  10.53   1.61  2.345E-02   609.31  45.490  4.391E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
661.63        7. 109.02   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.06       10.  70.51   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
860.41        9.  72.81   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
877.73        1. 421.77   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.72        1. 598.45   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.17       65.  15.59   1.58  1.779E-02   911.20  26.200  4.528E-01 Ac228 

911.20  26.200  4.528E-01 Ac228 
961.67        7. 114.18   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.34       18.  50.30   1.61  1.704E-02   968.96  15.900  2.146E-01 Ac228 

968.96  15.900  2.146E-01 Ac228 
1111.41        9.  76.36   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.11       13.  48.50   1.70  1.535E-02  1120.29  14.910  1.881E-01 Bi214 
1174.18        7. 103.96   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.55        1. 566.94   1.80  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.54        3. 172.15   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.65      550.   4.47   1.69  1.254E-02  1460.82  10.550  1.308E+01 K40   
1620.64        9.  44.71   1.89  1.151E-02  1620.74   1.510  1.706E+00 Bi212 
1764.61       15.  27.72   1.92  1.069E-02  1764.49  15.310  2.990E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.20    77.21        90.        82. 2.729E+03   41.28   0.845  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.51    59.78       100.        -4.    -0.001   756.40   0.816s
Th-234    254.50    63.78       101.        11.     0.004   257.08   0.820s
Th-234    365.65    91.59       146.       -36.    -0.013   100.59   0.853s
U-235     372.69    93.35        88.        31.     0.012    91.72   0.854D
Ac-228    372.69    93.35        88.        31.     0.012    91.72   0.854D
Eu-152    486.48   121.83       107.         4.     0.001   751.16   0.886s
Eu-154    490.63   122.86       127.       -12.    -0.004   273.24   0.887s
Pa-234    519.42   130.07       110.       -17.    -0.006   176.17   0.896s
U-235     572.21   143.28        74.         2.     0.001  1016.55   0.910s

49 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     741.85   185.72       143.         3.     0.001  1255.30   0.955s
Ra-226    742.60   185.91        54.        51.     0.019    51.10   0.513s
U-235     819.40   205.12        68.        18.     0.007   136.34   0.976s
Pb-212    953.21   238.60       100.       186.     0.069    21.60   0.910 
Pb-214    966.79   242.00       141.        24.     0.009   134.18   1.014s
Tl-208   1112.28   278.39        52.        14.     0.005   160.46   1.051s
Pb-214   1179.11   295.11        43.        99.     0.037    26.80   1.003 
Pb-212   1197.93   299.82        43.        23.     0.008    85.99   1.074s
Ac-228   1351.66   338.27        55.        36.     0.013    67.87   1.112s
Eu-152   1375.81   344.31        48.        -2.    -0.001  1303.21   1.117s
Pb-214   1405.83   351.82        54.       137.     0.051    23.69   1.021 
Pa-234   2270.47   568.04        28.         3.     0.001   592.03   1.323s
Tl-208   2331.53   583.31        42.        97.     0.036    32.28   0.688s
Bi-214   2435.23   609.24        36.       144.     0.053    21.07   1.610 
Cs-137   2644.81   661.63        29.         7.     0.003   218.04   1.398s
Bi-212   2906.54   727.06        19.        10.     0.004   141.03   1.449s
Eu-152   3105.13   776.69        25.        -6.    -0.002   245.64   1.487s
Tl-208   3440.10   860.41        19.         9.     0.004   145.63   1.544s
Eu-154   3509.41   877.73        12.         1.     0.000   843.53   1.552s
Pa-234   3519.66   880.29        31.        -4.    -0.002   378.02   1.557s
Pa-234   3533.38   883.72        24.         1.     0.000  1196.90   1.559s
Ac-228   3643.24   911.17        18.        65.     0.024    31.18   1.577s
Eu-152   3845.36   961.67        28.         7.     0.003   228.36   1.611s
Ac-228   3876.04   969.34        31.        18.     0.007   100.61   1.614 
Eu-152   4444.75  1111.41        19.         9.     0.003   152.72   1.695s
Bi-214   4479.57  1120.11        22.        13.     0.005    97.00   1.700s
Co-60    4696.02  1174.18        22.         7.     0.003   207.92   1.727s
Co-60    5330.21  1332.55        15.         1.     0.000  1133.88   1.798s
Eu-152   5630.55  1407.54        16.         3.     0.001   344.29   1.827s
K-40     5843.31  1460.65        31.       530.     0.196     8.95   1.686s
Bi-212   6484.29  1620.64         4.         9.     0.003    89.42   1.889s
Bi-214   7061.22  1764.61        10.        15.     0.006    55.43   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5278E-01                                      5.12E+12             
911.20 4.528E-01  (  7.013E-02 1.56E+01 2.62E+01 G  
968.96 2.146E-01 -   1.569E-01 5.03E+01 1.59E+01 G  
338.32 2.921E-01 -   1.421E-01 3.39E+01 1.14E+01 G  

Energy duplication    
93.35 6.255E-01     4.354E-01 4.59E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.2570E-02                                      1.58E+05             
59.54-2.257E-02 &(  1.393E-01 3.78E+02 3.59E+01 G  

Bi-212   N   5.0234E-01                                      5.12E+12             
727.33 2.290E-01 ?(  2.369E-01 7.05E+01 6.65E+00 G  
785.37 5.173E-02 %   1.719E+00 2.02E+03 1.11E+00 G  

1620.74 1.706E+00 ?(  8.427E-01 4.47E+01 1.51E+00 G  

Bi-214   N   4.3911E-01                                      5.84E+05             
609.31 4.391E-01  (P 4.301E-02 1.05E+01 4.55E+01 G  

1120.29 1.881E-01 - P 1.542E-01 4.85E+01 1.49E+01 G  
1764.49 2.990E-01 - P 1.439E-01 2.77E+01 1.53E+01 G  

Co-60    T   8.9470E-03                                      1.93E+03             
1332.49 2.444E-03 ?(  2.247E-02 5.67E+02 1.00E+02 G  
1173.23 1.546E-02 ?(  2.464E-02 1.04E+02 9.98E+01 G  

Cs-137   I   1.2957E-02                                      1.10E+04             
661.66 1.296E-02 ?(  2.192E-02 1.09E+02 8.50E+01 G  

Eu-152   I   4.0790E-02                                      4.94E+03             
344.28-5.402E-03 &(  5.754E-02 6.52E+02 2.66E+01 G  
121.78 9.369E-03 ?(  5.745E-02 3.76E+02 2.84E+01 G  
778.90-7.843E-02 +   1.499E-01 1.23E+02 1.30E+01 G  
964.08 9.216E-02 ?(  1.635E-01 1.14E+02 1.45E+01 G  

1112.08 1.417E-01 ?(  1.603E-01 7.64E+01 1.34E+01 G  
1408.01 4.186E-02 &(  1.127E-01 1.72E+02 2.09E+01 G  

Eu-154   I   1.7235E-02                                      3.14E+03             
873.18 1.724E-02 ?(  1.168E-01 4.22E+02 1.22E+01 G  
123.07-2.004E-02 +   4.408E-02 1.37E+02 4.04E+01 G  

1274.43 0.000E+00 &   1.291E-01 1.00E+03 3.49E+01 G  
723.30 3.301E-03 %   9.031E-02 1.67E+03 2.00E+01 G  

1004.72-1.114E-04 %   1.212E-01 6.60E+04 1.79E+01 G  
996.25-1.083E-02 %   1.931E-01 1.09E+03 1.05E+01 G  

K-40     N   1.3077E+01                                      4.57E+11             
1460.82 1.308E+01  (P 3.189E-01 4.47E+00 1.06E+01 G  

Pa-234   N  -6.3227E-02                                      1.63E+12             
131.30-6.323E-02 &(  8.831E-02 8.81E+01 1.82E+01 G  
569.50 3.710E-02 +   1.769E-01 2.96E+02 9.30E+00 G  
946.00 4.171E-03 %   1.594E-01 2.33E+03 1.35E+01 G  
880.52-7.303E-02 +   2.199E-01 1.89E+02 1.05E+01 G  
883.24 2.180E-02 +   2.124E-01 5.98E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.2163E-01                                      5.12E+12             
238.63 3.216E-01  (P 4.046E-02 1.08E+01 4.36E+01 G  
300.09 6.176E-01 + P 4.153E-01 4.30E+01 3.18E+00 G  

Pb-214   N   4.0033E-01                                      5.84E+05             
351.93 3.691E-01  (P 4.607E-02 1.18E+01 3.56E+01 G  
295.22 4.608E-01  (P 7.085E-02 1.34E+01 1.84E+01 G  
242.00 2.474E-01 - P 2.901E-01 6.71E+01 7.27E+00 G  

Ra-226   N   9.7212E-01                                      5.84E+05             
186.21 9.721E-01  (  3.264E-01 2.56E+01 3.56E+00 G  

Th-234   N   5.3017E-01                                      1.63E+12             
63.30 5.302E-01 ?(  1.093E+00 1.29E+02 3.75E+00 G  
92.59-6.852E-01 +   5.358E-01 5.03E+01 4.34E+00 G  

Tl-208   N   1.5321E-01                                      5.12E+12             
583.19 1.547E-01  (  2.387E-02 1.61E+01 8.50E+01 G  
277.37 1.685E-01 ?(  2.096E-01 8.02E+01 6.60E+00 G  
860.53 1.347E-01 ?(  1.446E-01 7.28E+01 1.24E+01 G  

U-235    N   9.0168E-02                                      2.57E+11             
143.77 1.431E-02 ?(  1.188E-01 5.08E+02 1.09E+01 G  
205.32 2.555E-01  (  2.695E-01 6.82E+01 5.02E+00 G  
163.36 0.000E+00 &   3.070E-01 1.00E+03 5.08E+00 G  
185.72 3.218E-03 -   3.312E-02 6.28E+02 5.70E+01 G  

Energy duplication    
93.35 4.453E-01     3.099E-01 4.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78       100.        -4.    -0.001   756.40  -2.257E-02   
Th-234      63.78       101.        11.     0.004   257.08   5.302E-01   
Th-234      91.59       146.       -36.    -0.013   100.59  -6.852E-01   
U-235       93.35        88.        31.     0.012    91.72   4.453E-01   
Ac-228      93.35        88.        31.     0.012    91.72   6.255E-01   
Eu-152     121.83       107.         4.     0.001   751.16   9.369E-03   
Eu-154     122.86       127.       -12.    -0.004   273.24  -2.004E-02   
Pa-234     130.07       110.       -17.    -0.006   176.17  -6.323E-02   
U-235      143.28        74.         2.     0.001  1016.55   1.431E-02   
U-235      185.72       143.         3.     0.001  1255.30   3.218E-03   
U-235      205.12        68.        18.     0.007   136.34   2.555E-01   
Ac-228     338.27        55.        36.     0.013    67.87   2.921E-01   
Eu-152     344.31        48.        -2.    -0.001  1303.21  -5.402E-03   
Pa-234     568.04        28.         3.     0.001   592.03   3.710E-02   
Cs-137     661.63        29.         7.     0.003   218.04   1.296E-02   
Bi-212     727.06        19.        10.     0.004   141.03   2.290E-01   
Eu-152     776.69        25.        -6.    -0.002   245.64  -7.843E-02   
Eu-154     877.73        12.         1.     0.000   843.53   1.724E-02   
Pa-234     880.29        31.        -4.    -0.002   378.02  -7.303E-02   
Pa-234     883.72        24.         1.     0.000  1196.90   2.180E-02   
Ac-228     911.17        18.        65.     0.024    31.18   4.528E-01   
Eu-152     961.67        28.         7.     0.003   228.36   9.216E-02   
Ac-228     969.34        31.        18.     0.007   100.61   2.146E-01   
Eu-152    1111.41        19.         9.     0.003   152.72   1.417E-01   
Co-60     1174.18        22.         7.     0.003   207.92   1.546E-02   
Co-60     1332.55        15.         1.     0.000  1133.88   2.444E-03   
Eu-152    1407.54        16.         3.     0.001   344.29   4.186E-02   
Bi-212    1620.64         4.         9.     0.003    89.42   1.706E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 08:48:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.5278E-01    4.5278E-01   1.4116E-01    1.4492E-01  7.013E-02
Am-241 #A   -2.2566E-02   -2.2570E-02   1.7072E-01    1.7073E-01  1.393E-01
Bi-212 #C    5.0234E-01    5.0234E-01   4.1943E-01    4.2022E-01  2.369E-01
Bi-214       4.3908E-01    4.3911E-01   9.7554E-02    9.9577E-02  4.301E-02
Co-60  #A    8.8036E-03    8.9470E-03   1.8602E-02    1.8607E-02  2.247E-02
Cs-137 #A    1.2920E-02    1.2957E-02   2.8250E-02    2.8257E-02  2.192E-02
Eu-152 #A    4.0534E-02    4.0790E-02   6.2293E-02    6.2337E-02  5.754E-02
Eu-154 #A    1.7066E-02    1.7235E-02   1.4539E-01    1.4539E-01  1.168E-01
K-40   #     1.3077E+01    1.3077E+01   1.2127E+00    1.3794E+00  3.189E-01
Pa-234 #A   -6.3227E-02   -6.3227E-02   1.1139E-01    1.1249E-01  8.831E-02
Pb-212       3.2163E-01    3.2163E-01   7.1684E-02    7.6460E-02  4.046E-02
Pb-214       4.0031E-01    4.0033E-01   7.4996E-02    7.8236E-02  4.607E-02
Ra-226       9.7207E-01    9.7212E-01   4.9676E-01    5.0112E-01  3.264E-01
Th-234 #A    5.3017E-01    5.3017E-01   1.3630E+00    1.3639E+00  1.093E+00
Tl-208       1.5321E-01    1.5321E-01   4.9460E-02    5.0439E-02  2.387E-02
U-235  #A    9.0168E-02    9.0168E-02   1.2293E-01    1.2307E-01  1.188E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.536E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.5363654E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-16                Received:        03/15/13                      
Lab ID:          244162-002                    Prepared:        03/26/13 13:25                
Matrix:          Soil                          Analyzed:        04/26/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.58 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0252 U        0.139          0.113            0.9     
Bismuth-212                           0.535           0.479          0.280                    
Bismuth-214                           0.295           0.0755         0.0421                   
Cesium-137                            0.0164 U        0.0271         0.0206           0.07    
Cobalt-60                            -0.00349 U       0.0262         0.0211           0.03    
Europium-152                          0.0460 U        0.0936         0.0461           0.1     
Europium-154                          0.0732 U        0.155          0.116            0.2     
Lead-212                              0.326           0.0711         0.0392                   
Lead-214                              0.418           0.0710         0.0366                   
Potassium-40                         12.5             1.10           0.256                    
Protactinium-234                      0.0743 U        0.0794         0.0826                   
Radium-226 (By Bismuth-214)           0.295           0.0755         0.0421           0.2     
Thallium-208                          0.141           0.0382         0.0165                   
Thorium-232 (By Actinium-228)         0.383           0.0924         0.0584           0.9     
Thorium-234                           0.515 U         1.18           0.944                    
Uranium-235                           0.0484 U        0.0421         0.113            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244162-002                   Client ID : 12-PE-E0805-16        

Seqnum : 1513167477011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130426_011                                Batch         : 196596                       Time      : 26-APR-2013 16:58     

Cal    : 26-APR-2013 07:27:49,09-JAN-2013 12:22:14     Caldate       : 26-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.58 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02519           0.1130      0.9      .13922           .13924           -0.044       u        

Bismuth-212                         0.5351            0.2799               .479             .47978           -0.0016      u        

Bismuth-214                         0.2953            0.04205              .075541          .076725          0.0034       u        

Cesium-137                          0.01638           0.02063     0.07     .027065          .027075          -0.0016      u        

Cobalt-60                           -0.003487         0.02105     0.03     .026164          .026164          0            u        

Europium-152                        0.04600           0.04609     0.1      .093643          .09368           -0.0013      u        

Europium-154                        0.07318           0.1161      0.2      .15454           .15459           0            u        

Lead-212                            0.3256            0.03924              .071087          .076014          -0.010       u        

Lead-214                            0.4176            0.03661              .070985          .074694          -0.00046     u        

Potassium-40                        12.47             0.2564               1.1043           1.2699           -0.59        u        

Protactinium-234                    0.07431           0.08255              .079423          .081548          0            u        

Radium-226 (By Bismuth-214)         0.2953            0.04205     0.2      .075541          .076725          0.0034       u        

Thallium-208                        0.1414            0.01651              .038165          .039241          0.0045       u        

Thorium-232 (By Actinium-228)       0.3830            0.05836     0.9      .092366          .096444          0.019        u        

Thorium-234                         0.5154            0.9435               1.1836           1.1847           0.049        u        

Uranium-235                         0.04836           0.1127      0.18     .042142          .042257          0.010        u        

u=use  

Page 1 of 1                                                                                                             1513167477011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-16          
Sample Description: 244162-002, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130426_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:36           Live Time: 2700   sec

Acquisition Time: 4/26/2013 16:58:33        Real Time: 2702   sec
Analysis Time: 4/26/2013 17:43           Dead Time: 0.08   %

Analysis Quantity: 3.306E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.830E-01      9.237E-02      9.644E-02      5.836E-02
Am-241    #AB    2.519E-02      1.392E-01      1.392E-01      1.130E-01
Bi-212    #      5.351E-01      4.790E-01      4.798E-01      2.799E-01
Bi-214    #      2.953E-01      7.554E-02      7.673E-02      4.205E-02
Co-60     #AB   -3.487E-03      2.616E-02      2.616E-02      2.105E-02
Cs-137    #AB    1.638E-02      2.706E-02      2.708E-02      2.063E-02
Eu-152    #AB    4.600E-02      9.364E-02      9.368E-02      4.609E-02
Eu-154    #AB    7.318E-02      1.545E-01      1.546E-01      1.161E-01
K-40      #      1.247E+01      1.104E+00      1.270E+00      2.564E-01
Pa-234     AB    7.431E-02      7.942E-02      8.155E-02      8.255E-02
Pb-212           3.256E-01      7.109E-02      7.601E-02      3.924E-02
Pb-214           4.176E-01      7.098E-02      7.469E-02      3.661E-02
Ra-226    #      8.457E-01      5.278E-01      5.309E-01      3.379E-01
Th-234    #AB    5.154E-01      1.184E+00      1.185E+00      9.435E-01
Tl-208           1.414E-01      3.816E-02      3.924E-02      1.651E-02
U-235     #AB    4.836E-02      4.214E-02      4.226E-02      1.127E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.622E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_011.An1               

Sample description                                             
244162-002, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426_011.An1

Acquisition information
Start time:                 4/26/2013 16:58:33
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3058E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3058E+02) = 

8.1756E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2195

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.34        5. 276.31   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.33       12. 114.83   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.66       71.  22.26   0.83  2.823E-02
77.17       88.  18.29   0.84  3.011E-02
92.86       29.  47.57   0.86  3.990E-02    92.59   4.343  5.056E-01 Th234 

93.35   4.100  5.306E-01 Ac228 
93.35   5.760  3.777E-01 U235  
93.35   5.760  3.777E-01 U235  

92.90       33.  42.49   1.29  3.990E-02    92.59   4.343  5.785E-01 Th234 
93.35   4.100  6.071E-01 Ac228 
93.35   5.760  4.322E-01 U235  

122.75       22.  50.74   0.35  4.859E-02   123.07  40.400  3.422E-02 Eu154 
124.68        9. 158.23   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.71        7. 177.19   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.949E-02 U235  
163.10       17.  86.44   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.000E-01 U235  
185.88       33.  43.57   0.96  4.819E-02   185.72  57.000  3.655E-02 U235  

186.21   3.555  5.866E-01 Ra226 
185.72  57.000  3.655E-02 U235  

186.09       48.  31.21   0.39  4.815E-02   186.21   3.555  8.457E-01 Ra226 
238.56      208.  10.61   1.00  4.318E-02   238.63  43.600  3.255E-01 Pb212 
241.58       33.  42.71   0.43  4.285E-02   242.00   7.268  3.222E-01 Pb214 
295.11      114.  12.82   1.00  3.814E-02   295.22  18.414  4.691E-01 Pb214 
299.69       27.  31.62   0.69  3.774E-02   300.09   3.180  6.717E-01 Pb212 
338.27       66.  20.40   0.75  3.494E-02   338.32  11.400  5.026E-01 Ac228 
344.63        5. 180.51   1.14  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  1.601E-02 Eu152 

351.73      162.  10.05   1.06  3.405E-02   351.93  35.600  3.910E-01 Pb214 
566.95        2. 306.14   1.35  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.02       96.  13.50   0.57  2.417E-02   583.19  85.000  1.414E-01 Tl208 
609.34      120.  11.48   1.31  2.345E-02   609.31  45.490  3.170E-01 Bi214 
661.48       10.  82.62   1.43  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.92       20.  44.76   1.49  2.078E-02   727.33   6.650  4.381E-01 Bi212 
785.17        8.  90.37   1.53  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.54        8.  96.73   1.58  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.87        5. 105.60   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  7.317E-02 Eu154 
880.52       12.  53.44   1.60  1.822E-02   880.52  10.500  1.836E-01 Pa234 
883.24       10.  61.07   1.60  1.818E-02   883.24   9.700  1.649E-01 Pa234 
911.03       47.  18.63   1.62  1.779E-02   911.20  26.200  3.056E-01 Ac228 
963.71        8. 101.78   1.65  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.010E-01 Eu152 
969.45       38.  23.36   1.02  1.704E-02   968.96  15.900  4.248E-01 Ac228 

1120.27       12.  54.75   1.74  1.535E-02  1120.29  14.910  1.651E-01 Bi214 
1460.58      564.   4.27   1.91  1.254E-02  1460.82  10.550  1.247E+01 K40   
1763.73        9.  38.42   1.95  1.069E-02  1764.49  15.310  1.657E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.87    74.64       112.        62. 2.203E+03   57.46   1.051  -      s 
307.91    77.15       110.        74. 2.474E+03   48.67   0.710  -        
490.14   122.75        54.        22. 4.490E+02  104.59   0.352 RA-223  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.74    59.34        76.         5.     0.002   552.63   0.816s
Th-234    252.68    63.33        88.        12.     0.004   229.67   0.820s
Ac-228    372.66    93.35        70.        33.     0.012    84.99   1.288D
U-235     372.66    93.35        79.        29.     0.011    95.14   0.857D
Eu-154    497.88   124.68        88.         9.     0.003   316.46   0.892s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    522.89   130.94       111.        -4.    -0.002   670.22   0.902s
U-235     573.94   143.71        77.         7.     0.003   354.38   0.916s
U-235     651.42   163.10        96.        17.     0.006   172.87   0.939s
U-235     742.49   185.88        88.        33.     0.012    87.14   0.964s
Ra-226    743.30   186.09        67.        48.     0.018    62.41   0.390s
Pb-212    953.05   238.56       110.       202.     0.075    21.22   1.004 
Pb-214    965.12   241.58        87.        33.     0.012    85.41   0.426s
Tl-208   1114.53   278.95        56.        -3.    -0.001   751.42   1.066s
Pb-214   1179.12   295.11        39.       109.     0.040    25.65   1.001 
Pb-212   1197.43   299.69        22.        27.     0.010    63.25   0.695s
Ac-228   1351.70   338.27        40.        66.     0.024    40.80   0.751s
Eu-152   1377.10   344.63        36.         5.     0.002   361.02   1.136s
Pb-214   1405.49   351.73        40.       156.     0.058    20.11   1.061 
Pa-234   2266.17   566.95        25.         2.     0.001   612.27   1.353s
Tl-208   2330.43   583.02        23.        96.     0.036    26.99   0.569s
Bi-214   2435.33   609.24        40.       104.     0.039    23.79   1.388 
Cs-137   2644.28   661.48        30.        10.     0.004   165.24   1.432s
Eu-154   2888.54   722.54        40.        -6.    -0.002   319.41   1.482s
Bi-212   2906.06   726.92        30.        20.     0.007    89.52   1.485s
Eu-152   3105.89   776.86        23.        -2.    -0.001   809.09   1.525s
Bi-212   3139.14   785.17        23.         8.     0.003   180.74   1.530s
Tl-208   3436.70   859.54        26.         8.     0.003   193.45   1.584s
Eu-154   3494.06   873.87        13.         5.     0.002   211.19   1.593s
Pa-234   3520.68   880.52        13.        12.     0.004   106.88   1.598D
Pa-234   3531.56   883.24        12.        10.     0.004   122.13   1.600D
Ac-228   3642.78   911.03        15.        47.     0.017    37.26   1.619s
Pa-234   3782.50   945.94        30.        -6.    -0.002   294.02   1.642s
Eu-152   3853.61   963.71        31.         8.     0.003   203.57   1.653s
Ac-228   3876.58   969.45        12.        38.     0.014    46.72   1.019s
Eu-154   4018.26  1004.85        27.        -3.    -0.001   510.13   1.678s
Bi-214   4480.27  1120.27        26.        12.     0.005   109.51   1.744s
Co-60    4691.47  1173.02        28.        -2.    -0.001   730.48   1.772s
Co-60    5325.49  1331.36        16.        -2.    -0.001   750.34   1.843s
Eu-152   5634.57  1408.53        13.        -2.    -0.001   592.41   1.871s
K-40     5843.06  1460.58        23.       545.     0.202     8.55   1.908s
Bi-214   7057.65  1763.73        11.         9.     0.003    76.84   1.954s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

61 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:42
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130426_011.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8297E-01                                      5.12E+12             
911.20 3.056E-01 ?(  5.836E-02 1.86E+01 2.62E+01 G  
968.96 4.248E-01  (  9.022E-02 2.34E+01 1.59E+01 G  
338.32 5.026E-01  (  1.119E-01 2.04E+01 1.14E+01 G  

Energy duplication    
93.35 6.071E-01     3.614E-01 4.25E+01 4.10E+00 XA 

Am-241   I   2.5193E-02                                      1.58E+05             
59.54 2.519E-02 &(  1.130E-01 2.76E+02 3.59E+01 G  

Bi-212   N   5.3505E-01                                      5.12E+12             
727.33 4.381E-01  (  2.799E-01 4.48E+01 6.65E+00 G  
785.37 1.116E+00 ?(  1.530E+00 9.04E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.752E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.9534E-01                                      5.84E+05             
609.31 2.953E-01 ?(P 4.205E-02 1.19E+01 4.55E+01 G  

1120.29 1.651E-01 - P 1.577E-01 5.48E+01 1.49E+01 G  
1764.49 1.657E-01 & P 1.459E-01 3.84E+01 1.53E+01 G  

Co-60    T  -3.4869E-03                                      1.93E+03             
1332.49-3.487E-03 ?(  2.105E-02 3.75E+02 1.00E+02 G  
1173.23-4.367E-03 +   2.581E-02 3.65E+02 9.98E+01 G  

Cs-137   I   1.6379E-02                                      1.10E+04             
661.66 1.638E-02 &(  2.063E-02 8.26E+01 8.50E+01 G  

Eu-152   I   4.6001E-02                                      4.94E+03             
344.28 1.601E-02 ?(  4.609E-02 1.81E+02 2.66E+01 G  
121.78 7.049E-04 %   5.120E-02 4.41E+03 2.84E+01 G  
778.90-2.011E-02 &   1.316E-01 4.05E+02 1.30E+01 G  
964.08 1.010E-01 ?(  1.591E-01 1.02E+02 1.45E+01 G  

1112.08-6.940E-03 %   1.752E-01 1.54E+03 1.34E+01 G  
1408.01-2.035E-02 +   9.609E-02 2.96E+02 2.09E+01 G  

Eu-154   I   7.3175E-02                                      3.14E+03             
873.18 7.317E-02 ?(  1.161E-01 1.06E+02 1.22E+01 G  
123.07 1.333E-02 -   3.394E-02 1.58E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.899E-02 1.00E+03 3.49E+01 G  
723.30-4.219E-02 -   1.072E-01 1.60E+02 2.00E+01 G  

1004.72-3.076E-02 -   1.259E-01 2.55E+02 1.79E+01 G  
996.25 0.000E+00 -   1.955E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2474E+01                                      4.57E+11             
1460.82 1.247E+01 @(P 2.564E-01 4.27E+00 1.06E+01 G  

Pa-234   N   7.4314E-02                                      1.63E+12             
131.30-1.510E-02 ?(  8.255E-02 3.35E+02 1.82E+01 G  
569.50 3.144E-02 ?(  1.550E-01 3.06E+02 9.30E+00 G  
946.00-7.169E-02 +   1.662E-01 1.47E+02 1.35E+01 G  
880.52 1.836E-01  (  1.350E-01 5.34E+01 1.05E+01 G  
883.24 1.649E-01  (  1.409E-01 6.11E+01 9.70E+00 G  

Pb-212   N   3.2555E-01                                      5.12E+12             
238.63 3.255E-01  (P 3.924E-02 1.06E+01 4.36E+01 G  
300.09 6.717E-01 + P 2.781E-01 3.16E+01 3.18E+00 G  

Pb-214   N   4.1764E-01                                      5.84E+05             
351.93 3.910E-01  (P 3.661E-02 1.01E+01 3.56E+01 G  
295.22 4.691E-01  (P 6.294E-02 1.28E+01 1.84E+01 G  
242.00 3.222E-01 - P 2.111E-01 4.27E+01 7.27E+00 G  

Ra-226   N   8.4566E-01                                      5.84E+05             
186.21 8.457E-01 *(  3.379E-01 3.12E+01 3.56E+00 G  

Th-234   N   5.1538E-01                                      1.63E+12             
63.30 5.154E-01 ?(  9.435E-01 1.15E+02 3.75E+00 G  
92.59 0.000E+00 -   5.068E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.4139E-01                                      5.12E+12             
583.19 1.414E-01  (  1.651E-02 1.35E+01 8.50E+01 G  
277.37-3.295E-02 &   2.014E-01 3.76E+02 6.60E+00 G  
860.53 1.057E-01 -   1.569E-01 9.67E+01 1.24E+01 G  

U-235    N   4.8361E-02                                      2.57E+11             
143.77 3.949E-02 &(  1.127E-01 1.77E+02 1.09E+01 G  
205.32-6.336E-03 %   2.238E-01 2.15E+03 5.02E+00 G  
163.36 2.000E-01 *(  2.731E-01 8.64E+01 5.08E+00 G  
185.72 3.655E-02 *(  2.406E-02 4.36E+01 5.70E+01 G  

Energy duplication    
93.35 3.777E-01     2.722E-01 4.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.34        76.         5.     0.002   552.63   2.519E-02   
Th-234      63.33        88.        12.     0.004   229.67   5.154E-01   
U-235       93.35        79.        29.     0.011    95.14   3.777E-01   
Eu-154     124.68        88.         9.     0.003   316.46   1.333E-02   
U-235      143.71        77.         7.     0.003   354.38   3.949E-02   
U-235      163.10        96.        17.     0.006   172.87   2.000E-01   
U-235      185.88        88.        33.     0.012    87.14   3.655E-02   
Eu-152     344.63        36.         5.     0.002   361.02   1.601E-02   
Cs-137     661.48        30.        10.     0.004   165.24   1.638E-02   
Eu-154     722.54        40.        -6.    -0.002   319.41  -4.219E-02   
Bi-212     726.92        30.        20.     0.007    89.52   4.381E-01   
Eu-152     776.86        23.        -2.    -0.001   809.09  -2.011E-02   
Bi-212     785.17        23.         8.     0.003   180.74   1.116E+00   
Eu-154     873.87        13.         5.     0.002   211.19   7.317E-02   
Eu-152     963.71        31.         8.     0.003   203.57   1.010E-01   
Eu-154    1004.85        27.        -3.    -0.001   510.13  -3.076E-02   
Co-60     1173.02        28.        -2.    -0.001   730.48  -4.367E-03   
Co-60     1331.36        16.        -2.    -0.001   750.34  -3.487E-03   
Eu-152    1408.53        13.        -2.    -0.001   592.41  -2.035E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8297E-01    3.8297E-01   9.2366E-02    9.6444E-02  5.836E-02
Am-241 #A    2.5189E-02    2.5193E-02   1.3922E-01    1.3924E-01  1.130E-01
Bi-212 #     5.3505E-01    5.3505E-01   4.7900E-01    4.7978E-01  2.799E-01
Bi-214 #     2.9533E-01    2.9534E-01   7.5541E-02    7.6725E-02  4.205E-02
Co-60  #A   -3.4343E-03   -3.4869E-03   2.6164E-02    2.6164E-02  2.105E-02
Cs-137 #A    1.6336E-02    1.6379E-02   2.7065E-02    2.7075E-02  2.063E-02
Eu-152 #A    4.5728E-02    4.6001E-02   9.3643E-02    9.3680E-02  4.609E-02
Eu-154 #A    7.2496E-02    7.3175E-02   1.5454E-01    1.5459E-01  1.161E-01
K-40   #     1.2474E+01    1.2474E+01   1.1043E+00    1.2699E+00  2.564E-01
Pa-234  A    7.4314E-02    7.4314E-02   7.9423E-02    8.1548E-02  8.255E-02
Pb-212       3.2555E-01    3.2555E-01   7.1087E-02    7.6014E-02  3.924E-02
Pb-214       4.1761E-01    4.1764E-01   7.0985E-02    7.4694E-02  3.661E-02
Ra-226 #     8.4562E-01    8.4566E-01   5.2782E-01    5.3092E-01  3.379E-01
Th-234 #A    5.1538E-01    5.1538E-01   1.1836E+00    1.1847E+00  9.435E-01
Tl-208       1.4139E-01    1.4139E-01   3.8165E-02    3.9241E-02  1.651E-02
U-235  #A    4.8361E-02    4.8361E-02   4.2142E-02    4.2257E-02  1.127E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2034.7 keV)     1.488E+01  pCi/g         
Total Decayed Activity (  911.1 to  2034.7 keV) 1.4882812E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-17                Received:        03/15/13                      
Lab ID:          244162-003                    Prepared:        03/26/13 13:34                
Matrix:          Soil                          Analyzed:        04/26/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.43 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0647 U         0.199          0.161             0.9    
Bismuth-212                          0.394            0.464          0.305                    
Bismuth-214                          0.536            0.112          0.0494                   
Cesium-137                           0.000645 U       0.0259         0.0213            0.07   
Cobalt-60                           -0.000550 U       0.0285         0.0234            0.03   
Europium-152                         0.0333 U         0.0767         0.0536            0.1    
Europium-154                         0.00385 U        0.0382         0.193             0.2    
Lead-212                             0.547            0.0846         0.0420                   
Lead-214                             0.538            0.0887         0.0405                   
Potassium-40                        11.5              1.09           0.226                    
Protactinium-234                     0.0436 U         0.115          0.0928                   
Radium-226 (By Bismuth-214)          0.536            0.112          0.0494            0.2    
Thallium-208                         0.207            0.0484         0.0221                   
Thorium-232 (By Actinium-228)        0.674            0.144          0.0550            0.9    
Thorium-234                          0.355 U          0.695          1.14                     
Uranium-235                          0.0124 U         0.0386         0.137             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244162-003                   Client ID : 12-PE-E0805-17        

Seqnum : 1533167490013                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130426_013                                Batch         : 196596                       Time      : 26-APR-2013 16:58     

Cal    : 26-APR-2013 13:32:14,05-MAR-2013 18:53:13     Caldate       : 26-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.43 g                     Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.06468           0.1605      0.9      .19892           .19898           -0.044       u        

Bismuth-212                         0.3938            0.3047               .46373           .46417           -0.0016      u        

Bismuth-214                         0.5363            0.04939              .11168           .11425           0.0034       u        

Cesium-137                          0.0006446         0.02128     0.07     .025922          .025922          -0.0016      u        

Cobalt-60                           -0.0005498        0.02339     0.03     .02849           .02849           0            u        

Europium-152                        0.03330           0.05358     0.1      .076675          .076692          -0.0013      u        

Europium-154                        0.003850          0.1930      0.2      .038184          .038185          0            u        

Lead-212                            0.5470            0.04198              .08458           .093381          -0.010       u        

Lead-214                            0.5375            0.04054              .088653          .092148          -0.00046     u        

Potassium-40                        11.50             0.2263               1.0887           1.232            -0.59        u        

Protactinium-234                    0.04359           0.09282              .11541           .11592           0            u        

Radium-226 (By Bismuth-214)         0.5363            0.04939     0.2      .11168           .11425           0.0034       u        

Thallium-208                        0.2072            0.02212              .048438          .050219          0.0045       u        

Thorium-232 (By Actinium-228)       0.6738            0.05501     0.9      .14367           .15171           0.019        u        

Thorium-234                         0.3546            1.136                .69513           .69594           0.049        u        

Uranium-235                         0.01244           0.1374      0.18     .038606          .038613          0.010        u        

u=use  

Page 1 of 1                                                                                                             1533167490013
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-17          
Sample Description: 244162-003, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130426_013
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:33           Live Time: 2700   sec

Acquisition Time: 4/26/2013 16:58:00        Real Time: 2706   sec
Analysis Time: 4/26/2013 17:43           Dead Time: 0.23   %

Analysis Quantity: 3.094E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.738E-01      1.437E-01      1.517E-01      5.501E-02
Am-241    #AB    6.468E-02      1.989E-01      1.990E-01      1.605E-01
Bi-212    #      3.938E-01      4.637E-01      4.642E-01      3.047E-01
Bi-214           5.363E-01      1.117E-01      1.142E-01      4.939E-02
Co-60     #AB   -5.498E-04      2.849E-02      2.849E-02      2.339E-02
Cs-137    #AB    6.446E-04      2.592E-02      2.592E-02      2.128E-02
Eu-152    #AB    3.330E-02      7.667E-02      7.669E-02      5.358E-02
Eu-154    #AB    3.850E-03      3.818E-02      3.818E-02      1.930E-01
K-40             1.150E+01      1.089E+00      1.232E+00      2.263E-01
Pa-234    #AB    4.359E-02      1.154E-01      1.159E-01      9.282E-02
Pb-212           5.470E-01      8.458E-02      9.338E-02      4.198E-02
Pb-214           5.375E-01      8.865E-02      9.215E-02      4.054E-02
Ra-226           6.255E-01      5.361E-01      5.372E-01      4.039E-01
Th-234     AB    3.546E-01      6.951E-01      6.959E-01      1.136E+00
Tl-208           2.072E-01      4.844E-02      5.022E-02      2.212E-02
U-235      AB    1.244E-02      3.861E-02      3.861E-02      1.374E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.553E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

Sample description                                             
244162-003, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426_013.An1

Acquisition information
Start time:                 4/26/2013 16:58:00
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0943E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0943E+02) = 

8.7345E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1362

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
49.07       22.  53.90   0.54  5.025E-03
59.67       10. 153.77   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.47       11. 132.16   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.61       83.  22.20   0.81  2.740E-02
77.09      117.  15.80   0.81  2.929E-02
90.11       44.  31.16   0.68  3.768E-02
92.66       10. 144.80   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.42       23.  69.73   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.267E-01 U235  
122.36        8. 202.33   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
122.88        3. 495.85   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.38       12. 132.40   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.77        3. 543.01   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  
185.68       11. 155.16   0.92  4.855E-02   185.72  57.000    PBC<MDA U235  
186.17       33.  42.85   0.92  4.851E-02   186.21   3.555  6.255E-01 Ra226 
209.18       48.  32.97   0.52  4.639E-02
238.69      325.   7.63   1.01  4.347E-02   238.63  43.600  5.470E-01 Pb212 
241.89       78.  21.40   1.77  4.315E-02   242.00   7.268  8.068E-01 Pb214 
270.21       42.  32.12   0.46  4.047E-02
295.20      125.  13.51   0.71  3.830E-02   295.22  18.414  5.588E-01 Pb214 
300.18       33.  31.92   0.99  3.789E-02   300.09   3.180  8.916E-01 Pb212 
338.13       86.  17.31   0.96  3.500E-02   338.32  11.400  7.013E-01 Ac228 
342.98        8. 125.32   1.07  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.92      202.   8.75   0.95  3.408E-02   351.93  35.600  5.265E-01 Pb214 
583.07      130.  11.33   1.49  2.394E-02   583.19  85.000  2.072E-01 Tl208 
609.32      182.   9.99   1.55  2.322E-02   609.31  45.490  5.363E-01 Bi214 
727.16       10.  67.40   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
786.14        7.  83.53   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.28       23.  28.81   0.33  1.823E-02   860.53  12.400  3.349E-01 Tl208 
911.32       94.  12.45   0.83  1.750E-02   911.20  26.200  6.618E-01 Ac228 
964.61        7. 115.13   1.65  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.92       32.  29.63   1.65  1.675E-02   968.96  15.900  3.876E-01 Ac228 

1114.46        1. 616.06   1.78  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.58       58.  15.28   0.47  1.507E-02  1120.29  14.910  8.407E-01 Bi214 
1460.82      461.   4.58   2.15  1.229E-02  1460.82  10.550  1.150E+01 K40   
1620.98        3. 124.84   2.21  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       22.  24.36   2.32  1.048E-02  1764.49  15.310  4.402E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

196.59    49.07        61.        22. 4.339E+03  107.81   0.537  -      s 
298.65    74.60       158.        65. 2.358E+03   62.92   0.994  -      s 
308.56    77.08       135.        93. 3.165E+03   41.88   0.794  -        
360.64    90.11        72.        44. 1.168E+03   62.32   0.680  -      sM
836.62   209.18        81.        48. 1.035E+03   60.38   0.517 AC-228  s 

1080.59   270.21        53.        42. 1.045E+03   64.24   0.461 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.96    59.67       120.        10.     0.004   307.53   0.797s
Th-234    250.14    62.47       101.        11.     0.004   264.32   0.801s
Th-234    370.54    92.59       108.        10.     0.004   289.60   0.830D
Ac-228    373.59    93.35       116.        23.     0.008   139.47   0.830D
Eu-152    489.55   122.36       115.         8.     0.003   404.66   0.858s
Eu-154    491.61   122.88       110.         3.     0.001   991.71   0.859s
Pa-234    525.61   131.38       124.        12.     0.005   264.79   0.867s
U-235     575.11   143.77       101.         3.     0.001  1086.01   0.880s
U-235     651.62   162.90        98.        -1.    -0.001  1892.76   0.899s
U-235     742.82   185.72       119.        11.     0.004   310.31   0.921D
Ra-226    744.79   186.21        85.        33.     0.012    85.70   0.921D
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.59   238.69       111.       321.     0.119    15.25   1.011 
Pb-214    967.37   241.89        75.        78.     0.029    42.81   1.769s
Pb-214   1180.49   295.20        58.       122.     0.045    27.02   0.713s
Pb-212   1200.40   300.18        38.        33.     0.012    63.84   0.989 
Ac-228   1352.13   338.13        48.        86.     0.032    34.62   0.962s
Eu-152   1371.54   342.98        42.         8.     0.003   250.63   1.073s
Pb-214   1407.27   351.92        43.       197.     0.073    17.49   0.953s
Pa-234   2274.47   568.79        27.        -1.     0.000  1478.83   1.286s
Tl-208   2331.58   583.07        36.       130.     0.048    22.66   1.492 
Bi-214   2436.55   609.32        48.       175.     0.065    19.98   1.548 
Eu-154   2886.94   721.93        34.        -2.    -0.001   853.60   1.428s
Bi-212   2907.84   727.16        30.        10.     0.004   134.80   1.432s
Bi-212   3143.74   786.14        17.         7.     0.003   167.07   1.485s
Tl-208   3444.34   861.28         8.        23.     0.009    57.61   0.330s
Pa-234   3518.07   879.72        25.        -2.    -0.001   582.47   1.571s
Ac-228   3644.48   911.32        11.        94.     0.035    24.90   0.828s
Pa-234   3784.90   946.42        22.        -1.     0.000  1988.73   1.630s
Eu-152   3857.67   964.61        28.         7.     0.003   230.25   1.646s
Ac-228   3874.93   968.92        29.        32.     0.012    59.26   1.650s
Eu-154   4017.38  1004.52        24.        -2.    -0.001   684.52   1.682s
Eu-152   4457.22  1114.46        14.         1.     0.000  1232.11   1.776s
Bi-214   4481.70  1120.58         6.        58.     0.022    30.57   0.475s
K-40     5843.33  1460.82        15.       461.     0.171     9.17   2.150 
Bi-212   6484.44  1620.98         8.         3.     0.001   249.68   2.208s
Bi-214   7057.72  1764.17        11.        22.     0.008    48.73   2.325s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7375E-01                                      5.12E+12             
911.20 6.618E-01  (  5.501E-02 1.24E+01 2.62E+01 G  
968.96 3.876E-01 -   1.517E-01 2.96E+01 1.59E+01 G  
338.32 7.013E-01 *(  1.302E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 4.590E-01 -   5.031E-01 6.97E+01 4.10E+00 XA 

Am-241   I   6.4683E-02                                      1.58E+05             
59.54 6.468E-02 &(  1.605E-01 1.54E+02 3.59E+01 G  

Bi-212   N   3.9382E-01                                      5.12E+12             
727.33 2.269E-01 ?(P 3.047E-01 6.74E+01 6.65E+00 G  
785.37 1.040E+00 &(P 1.423E+00 8.35E+01 1.11E+00 G  

1620.74 6.537E-01 ?(  1.213E+00 1.25E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.3632E-01                                      5.84E+05             
609.31 5.363E-01  (P 4.939E-02 9.99E+00 4.55E+01 G  

1120.29 8.407E-01 +   7.937E-02 1.53E+01 1.49E+01 G  
1764.49 4.402E-01 - P 1.532E-01 2.44E+01 1.53E+01 G  

Co-60    T  -5.4978E-04                                      1.93E+03             
1332.49-5.498E-04 %(  2.339E-02 2.59E+03 1.00E+02 G  
1173.23 0.000E+00 +   2.598E-02 1.00E+03 9.98E+01 G  

Cs-137   I   6.4459E-04                                      1.10E+04             
661.66 6.446E-04 %(  2.128E-02 2.01E+03 8.50E+01 G  

Eu-152   I   3.3300E-02                                      4.94E+03             
344.28 2.710E-02 ?(  5.358E-02 1.25E+02 2.66E+01 G  
121.78 1.806E-02 ?(  5.924E-02 2.02E+02 2.84E+01 G  
778.90-5.718E-04 &   1.331E-01 1.41E+04 1.30E+01 G  
964.08 9.255E-02 ?(  1.657E-01 1.15E+02 1.45E+01 G  

1112.08 1.381E-02 &(  1.380E-01 6.16E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.623E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.8503E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.930E-01 1.00E+03 1.22E+01 G  
123.07 5.010E-03 ?(  4.065E-02 4.96E+02 4.04E+01 G  

1274.43-2.632E-03 %   7.281E-02 1.69E+03 3.49E+01 G  
723.30-1.558E-02 &   1.080E-01 4.27E+02 2.00E+01 G  

1004.72-2.323E-02 +   1.283E-01 3.42E+02 1.79E+01 G  
996.25-8.689E-03 &   1.860E-01 1.31E+03 1.05E+01 G  

K-40     N   1.1498E+01                                      4.57E+11             
1460.82 1.150E+01  (P 2.263E-01 4.58E+00 1.06E+01 G  

Pa-234   N   4.3585E-02                                      1.63E+12             
131.30 4.359E-02  (  9.282E-02 1.32E+02 1.82E+01 G  
569.50-1.430E-02 -   1.726E-01 7.39E+02 9.30E+00 G  
946.00-9.393E-03 -   1.527E-01 9.94E+02 1.35E+01 G  
880.52-4.273E-02 +   2.001E-01 2.91E+02 1.05E+01 G  
883.24 0.000E+00 &   2.738E-01 1.00E+03 9.70E+00 G  

Pb-212   N   5.4700E-01                                      5.12E+12             
238.63 5.470E-01  (P 4.198E-02 7.63E+00 4.36E+01 G  
300.09 8.916E-01 + P 3.845E-01 3.19E+01 3.18E+00 G  

Pb-214   N   5.3752E-01                                      5.84E+05             
351.93 5.265E-01 @(P 4.054E-02 8.75E+00 3.56E+01 G  
295.22 5.588E-01  (P 8.156E-02 1.35E+01 1.84E+01 G  
242.00 8.068E-01 +   2.079E-01 2.14E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/26/2013 17:43:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.2552E-01                                      5.84E+05             
Derived Ave Activity  

186.21 6.255E-01 }(  4.039E-01 4.28E+01 3.56E+00 G  

Th-234   N   3.5458E-01                                      1.63E+12             
63.30 5.357E-01 &(  1.136E+00 1.32E+02 3.75E+00 G  
92.59 1.982E-01  (  4.618E-01 1.45E+02 4.34E+00 G  

Tl-208   N   2.0719E-01                                      5.12E+12             
583.19 2.072E-01  (P 2.212E-02 1.13E+01 8.50E+01 G  
277.37 1.165E-02 % P 3.030E-01 1.05E+03 6.60E+00 G  
860.53 3.349E-01 +   9.194E-02 2.88E+01 1.24E+01 G  

U-235    N   1.2443E-02                                      2.57E+11             
143.77 1.546E-02 ?(  1.374E-01 5.43E+02 1.09E+01 G  
205.32 1.836E-02 %   3.453E-01 1.14E+03 5.02E+00 G  
163.36-1.885E-02 +   2.928E-01 9.46E+02 5.08E+00 G  
185.72 1.244E-02 }   2.969E-02 1.55E+02 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 -   3.713E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.67       120.        10.     0.004   307.53   6.468E-02   
Eu-152     122.36       115.         8.     0.003   404.66   1.806E-02   
Eu-154     122.88       110.         3.     0.001   991.71   5.010E-03   
Pa-234     131.38       124.        12.     0.005   264.79   4.359E-02   
Eu-152     342.98        42.         8.     0.003   250.63   2.710E-02   
Pa-234     568.79        27.        -1.     0.000  1478.83  -1.430E-02   
Eu-154     721.93        34.        -2.    -0.001   853.60  -1.558E-02   
Bi-212     727.16        30.        10.     0.004   134.80   2.269E-01  P
Bi-212     786.14        17.         7.     0.003   167.07   1.040E+00  P
Pa-234     879.72        25.        -2.    -0.001   582.47  -4.273E-02   
Pa-234     946.42        22.        -1.     0.000  1988.73  -9.393E-03   
Eu-152     964.61        28.         7.     0.003   230.25   9.255E-02   
Eu-154    1004.52        24.        -2.    -0.001   684.52  -2.323E-02   
Eu-152    1114.46        14.         1.     0.000  1232.11   1.381E-02   
Bi-212    1620.98         8.         3.     0.001   249.68   6.537E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7375E-01    6.7375E-01   1.4367E-01    1.5171E-01  5.501E-02
Am-241 #A    6.4671E-02    6.4683E-02   1.9892E-01    1.9898E-01  1.605E-01
Bi-212 #C    3.9382E-01    3.9382E-01   4.6373E-01    4.6417E-01  3.047E-01
Bi-214       5.3629E-01    5.3632E-01   1.1168E-01    1.1425E-01  4.939E-02
Co-60  #A   -5.4148E-04   -5.4978E-04   2.8490E-02    2.8490E-02  2.339E-02
Cs-137 #A    6.4287E-04    6.4459E-04   2.5922E-02    2.5922E-02  2.128E-02
Eu-152 #A    3.3104E-02    3.3300E-02   7.6675E-02    7.6692E-02  5.358E-02
Eu-154 #A    3.8146E-03    3.8503E-03   3.8184E-02    3.8185E-02  1.930E-01
K-40         1.1498E+01    1.1498E+01   1.0887E+00    1.2320E+00  2.263E-01
Pa-234 #A    4.3585E-02    4.3585E-02   1.1541E-01    1.1592E-01  9.282E-02
Pb-212       5.4700E-01    5.4700E-01   8.4580E-02    9.3381E-02  4.198E-02
Pb-214       5.3750E-01    5.3752E-01   8.8653E-02    9.2148E-02  4.054E-02
Ra-226       6.2549E-01    6.2552E-01   5.3605E-01    5.3724E-01  4.039E-01
Th-234  A    3.5458E-01    3.5458E-01   6.9513E-01    6.9594E-01  1.136E+00
Tl-208       2.0719E-01    2.0719E-01   4.8438E-02    5.0219E-02  2.212E-02
U-235   A    1.2443E-02    1.2443E-02   3.8606E-02    3.8613E-02  1.374E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426_013.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.4 keV)     1.463E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.4 keV) 1.4625501E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Received:        03/15/13                      
Lab ID:          244162-004                    Prepared:        03/26/13 13:40                
Matrix:          Soil                          Analyzed:        04/29/13 12:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.74 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0463 U         0.154          0.124             0.9     
Bismuth-212                          0.430            0.510          0.283                     
Bismuth-214                          0.357            0.0874         0.0387                    
Cesium-137                           0.00495 U        0.0207         0.0164            0.07    
Cobalt-60                            0.000543 U       0.00533        0.0237            0.03    
Europium-152                         0.0204 U         0.0394         0.0592            0.1     
Europium-154                         0.0305 U         0.146          0.116             0.2     
Lead-212                             0.363            0.0770         0.0418                    
Lead-214                             0.466            0.0860         0.0358                    
Potassium-40                         9.50             1.01           0.268                     
Protactinium-234                     0.0114 U         0.0198         0.0760                    
Radium-226 (By Bismuth-214)          0.357            0.0874         0.0387            0.2     
Thallium-208                         0.134            0.0373         0.0175                    
Thorium-232 (By Actinium-228)        0.420            0.112          0.0540            0.9     
Thorium-234                          0.979 U          1.45           1.14                      
Uranium-235                          0.0431 U         0.0395         0.132             0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244162-004                   Client ID : 12-PE-E0805-18        

Seqnum : 1533171791008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_008                                Batch         : 196596                       Time      : 29-APR-2013 12:09     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.74 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.04634           0.1241      0.9      .15435           .15439           -0.044       u        

Bismuth-212                         0.4299            0.2831               .50957           .51004           -0.0016      u        

Bismuth-214                         0.3573            0.03870              .087395          .088859          0.0034       u        

Cesium-137                          0.004947          0.01641     0.07     .020744          .020745          -0.0016      u        

Cobalt-60                           0.0005430         0.02367     0.03     .0053252         .0053253         0            u        

Europium-152                        0.02039           0.05919     0.1      .039441          .039453          -0.0013      u        

Europium-154                        0.03049           0.1156      0.2      .14649           .1465            0            u        

Lead-212                            0.3631            0.04176              .077049          .081404          -0.010       u        

Lead-214                            0.4664            0.03576              .086016          .088738          -0.00046     u        

Potassium-40                        9.498             0.2678               1.0069           1.1139           -0.59        u        

Protactinium-234                    0.01140           0.07596              .019802          .020004          0            u        

Radium-226 (By Bismuth-214)         0.3573            0.03870     0.2      .087395          .088859          0.0034       u        

Thallium-208                        0.1340            0.01754              .037273          .038246          0.0045       u        

Thorium-232 (By Actinium-228)       0.4195            0.05395     0.9      .11153           .11558           0.019        u        

Thorium-234                         0.9786            1.137                1.4457           1.4486           0.049        u        

Uranium-235                         0.04312           0.1319      0.18     .039456          .039543          0.010        u        

u=use  

Page 1 of 1                                                                                                             1533171791008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-18          
Sample Description: 244162-004, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:35           Live Time: 2700   sec

Acquisition Time: 4/29/2013 12:09:39        Real Time: 2705   sec
Analysis Time: 4/29/2013 12:54           Dead Time: 0.18   %

Analysis Quantity: 3.197E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.195E-01      1.115E-01      1.156E-01      5.395E-02
Am-241    #AB    4.634E-02      1.543E-01      1.544E-01      1.241E-01
Bi-212    #      4.299E-01      5.096E-01      5.100E-01      2.831E-01
Bi-214           3.573E-01      8.740E-02      8.886E-02      3.870E-02
Co-60     #AB    5.430E-04      5.325E-03      5.325E-03      2.367E-02
Cs-137    #AB    4.947E-03      2.074E-02      2.075E-02      1.641E-02
Eu-152    #AB    2.039E-02      3.944E-02      3.945E-02      5.919E-02
Eu-154    #AB    3.049E-02      1.465E-01      1.465E-01      1.156E-01
K-40             9.498E+00      1.007E+00      1.114E+00      2.678E-01
Pa-234    #AB    1.140E-02      1.980E-02      2.000E-02      7.596E-02
Pb-212           3.631E-01      7.705E-02      8.140E-02      4.176E-02
Pb-214           4.664E-01      8.602E-02      8.874E-02      3.576E-02
Ra-226    #      5.492E-01      4.858E-01      4.869E-01      3.649E-01
Th-234    #AB    9.786E-01      1.446E+00      1.449E+00      1.137E+00
Tl-208           1.340E-01      3.727E-02      3.825E-02      1.754E-02
U-235     #AB    4.312E-02      3.946E-02      3.954E-02      1.319E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.335E+01

Analyst: Andrew Alexander

79 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:54:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

Sample description                                             
244162-004, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_008.An1

Acquisition information
Start time:                 4/29/2013 12:09:39
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1974E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1974E+02) = 

8.4528E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:54:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0823

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.47        8. 166.56   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.19       21.  73.86   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.08       79.  22.34   0.97  2.928E-02
92.71       11. 158.84   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.51       14. 109.12   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.763E-01 Ac228 
93.51       14. 109.12   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.763E-01 Ac228 
121.56       15.  96.73   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
144.55       16.  92.15   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
185.92       30.  44.23   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.492E-01 Ra226 
185.94       30.  45.75   0.93  4.855E-02   185.72  57.000  3.407E-02 U235  

186.21   3.555  5.467E-01 Ra226 
238.64      224.  10.40   0.81  4.348E-02   238.63  43.600  3.621E-01 Pb212 
242.01       47.  33.98   0.79  4.315E-02   242.00   7.268  4.692E-01 Pb214 
277.20       11.  90.27   0.58  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.20      105.  14.99   1.53  3.830E-02   295.22  18.414  4.506E-01 Pb214 
300.38       15.  63.29   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.09       57.  20.96   0.81  3.500E-02   338.32  11.400  4.504E-01 Ac228 
351.86      188.   9.00   1.14  3.408E-02   351.93  35.600  4.739E-01 Pb214 
568.95        8. 100.56   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.31       87.  13.28   1.40  2.394E-02   583.19  85.000  1.339E-01 Tl208 
609.46      121.  11.48   1.00  2.322E-02   609.31  45.490  3.367E-01 Bi214 
659.83        3. 209.66   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.11       14.  49.76   1.44  2.051E-02   727.33   6.650  3.176E-01 Bi212 
780.98        5. 135.00   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:54:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
786.22        4. 163.35   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.13        2. 279.42   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
874.15        2. 240.26   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  3.049E-02 Eu154 
883.21        2. 246.06   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.32       62.  16.04   0.35  1.750E-02   911.20  26.200  4.267E-01 Ac228 
969.00       33.  29.90   1.63  1.675E-02   968.96  15.900  3.855E-01 Ac228 
969.30       61.  18.70   0.30  1.675E-02

1110.52        1. 700.33   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.23       30.  27.16   1.75  1.507E-02  1120.29  14.910  4.201E-01 Bi214 
1173.40        1. 544.53   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.81        2. 300.04   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      393.   5.10   2.45  1.229E-02  1460.82  10.550  9.498E+00 K40   
1620.34        5.  89.31   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       14.  32.53   2.13  1.048E-02  1764.49  15.310  2.773E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.52    77.08       104.        79. 2.684E+03   44.68   0.969  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.14    60.47        76.         8.     0.003   333.11   0.796s
Th-234    253.03    63.19       108.        21.     0.008   147.72   0.800s
Th-234    370.98    92.71       142.        11.     0.004   317.68   0.831s
U-235     373.56    93.35       114.        14.     0.005   218.23   0.832D
Ac-228    373.56    93.35       114.        14.     0.005   218.23   0.832D
Eu-152    486.31   121.56        92.        15.     0.005   193.47   0.862s
Eu-154    492.56   123.12       132.        -9.    -0.003   367.11   0.864s
Pa-234    519.87   129.96        88.       -16.    -0.006   173.65   0.873s
U-235     578.18   144.55        99.        16.     0.006   184.29   0.886s
U-235     650.24   162.58        94.       -11.    -0.004   265.38   0.906s
U-235     743.63   185.94        80.        30.     0.011    91.50   0.929 
Ra-226    743.55   185.92        74.        30.     0.011    88.47   0.930 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.29   238.64       118.       219.     0.081    20.81   0.806 
Pb-214    967.75   242.01        80.        47.     0.017    67.95   0.792 
Tl-208   1108.41   277.20        45.        11.     0.004   180.54   0.580s
Pb-214   1180.39   295.20        54.       101.     0.038    29.97   1.530s
Pb-212   1201.08   300.38        44.        15.     0.005   126.57   1.046s
Ac-228   1351.85   338.09        34.        57.     0.021    41.92   0.811s
Eu-152   1379.57   345.03        55.        -2.    -0.001   928.24   1.089s
Pb-214   1406.88   351.86        35.       184.     0.068    18.00   1.138s
Pa-234   2274.87   568.95        27.         8.     0.003   201.12   1.302s
Tl-208   2332.29   583.31        24.        87.     0.032    26.56   1.397 
Bi-214   2436.83   609.46        31.       114.     0.042    22.96   1.003s
Cs-137   2638.28   659.83        17.         3.     0.001   419.31   1.383s
Eu-154   2890.45   722.89        45.        -6.    -0.002   302.85   1.436s
Bi-212   2907.33   727.11        28.        14.     0.005    99.51   1.440s
Eu-152   3122.77   780.98        18.         5.     0.002   270.01   1.483s
Bi-212   3143.76   786.22        24.         4.     0.001   326.70   1.488s
Tl-208   3439.38   860.13        19.         2.     0.001   558.84   1.549s
Eu-154   3495.43   874.15        12.         2.     0.001   480.52   1.560s
Pa-234   3518.82   879.99        18.        -2.    -0.001   538.66   1.565s
Pa-234   3531.69   883.21        17.         2.     0.001   492.13   1.568s
Ac-228   3644.13   911.32        12.        62.     0.023    32.07   0.350s
Pa-234   3784.55   946.43        26.        -2.    -0.001   602.68   1.617s
Eu-152   3866.24   966.85        43.        -7.    -0.003   283.52   1.631s
Ac-228   3874.85   969.00        32.        33.     0.012    59.79   1.634s
Eu-154   4016.33  1004.37        27.        -3.    -0.001   569.88   1.661s
Eu-152   4441.03  1110.52        16.         1.     0.000  1400.66   1.740s
Bi-214   4479.85  1120.23        18.        30.     0.011    54.31   1.746s
Co-60    4692.60  1173.40        25.         1.     0.000  1089.05   1.783s
Eu-154   5088.52  1272.35        20.        -2.    -0.001   624.59   1.851s
Co-60    5327.00  1331.94        18.        -1.     0.000  1631.18   1.889s
Eu-152   5630.60  1407.81        12.         2.     0.001   600.08   1.936s
K-40     5843.06  1460.89        23.       393.     0.146    10.21   2.447s
Bi-212   6481.27  1620.34         6.         5.     0.002   178.61   2.057s
Bi-214   7058.04  1764.42        12.        14.     0.005    65.07   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1950E-01                                      5.12E+12             
911.20 4.267E-01  (  5.395E-02 1.60E+01 2.62E+01 G  
968.96 3.855E-01 ?(  1.541E-01 2.99E+01 1.59E+01 G  
338.32 4.504E-01  (  1.060E-01 2.10E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:54:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 2.763E-01 -   4.819E-01 1.09E+02 4.10E+00 XA 

Am-241   I   4.6335E-02                                      1.58E+05             
59.54 4.634E-02 ?(  1.241E-01 1.67E+02 3.59E+01 G  

Bi-212   N   4.2993E-01                                      5.12E+12             
727.33 3.176E-01 &(P 2.831E-01 4.98E+01 6.65E+00 G  
785.37 5.498E-01 &(P 1.655E+00 1.63E+02 1.11E+00 G  

1620.74 8.365E-01 &(  1.048E+00 8.93E+01 1.51E+00 G  

Bi-214   N   3.5732E-01                                      5.84E+05             
609.31 3.367E-01  (P 3.870E-02 1.15E+01 4.55E+01 G  

1120.29 4.201E-01 ?(  1.395E-01 2.72E+01 1.49E+01 G  
1764.49 2.773E-01 - P 1.585E-01 3.25E+01 1.53E+01 G  

Co-60    T   5.4303E-04                                      1.93E+03             
1332.49-1.780E-03 ?(  2.367E-02 8.16E+02 1.00E+02 G  
1173.23 2.869E-03 ?(  2.540E-02 5.45E+02 9.98E+01 G  

Cs-137   I   4.9471E-03                                      1.10E+04             
661.66 4.947E-03  (  1.641E-02 2.10E+02 8.50E+01 G  

Eu-152   I   2.0386E-02                                      4.94E+03             
344.28-7.821E-03 ?(  5.919E-02 4.64E+02 2.66E+01 G  
121.78 3.329E-02 ?(  5.107E-02 9.67E+01 2.84E+01 G  
778.90 5.826E-02 ?(  1.218E-01 1.35E+02 1.30E+01 G  
964.08-8.790E-02 +   1.976E-01 1.42E+02 1.45E+01 G  

1112.08 1.269E-02 ?(  1.446E-01 7.00E+02 1.34E+01 G  
1408.01 2.017E-02 ?(  9.635E-02 3.00E+02 2.09E+01 G  

Eu-154   I   3.0486E-02                                      3.14E+03             
873.18 3.049E-02 ?(  1.156E-01 2.40E+02 1.22E+01 G  
123.07-1.450E-02 +   4.313E-02 1.84E+02 4.04E+01 G  

1274.43-1.372E-02 &   6.881E-02 3.12E+02 3.49E+01 G  
723.30-4.975E-02 &   1.199E-01 1.51E+02 2.00E+01 G  

1004.72-2.847E-02 +   1.305E-01 2.85E+02 1.79E+01 G  
996.25 0.000E+00 -   1.892E-01 1.00E+03 1.05E+01 G  

K-40     N   9.4976E+00                                      4.57E+11             
1460.82 9.498E+00  (P 2.678E-01 5.10E+00 1.06E+01 G  

Pa-234   N   1.1403E-02                                      1.63E+12             
131.30-5.545E-02 ?(  7.596E-02 8.68E+01 1.82E+01 G  
569.50 1.083E-01 ?(  1.678E-01 1.01E+02 9.30E+00 G  
946.00-3.343E-02 +   1.622E-01 3.01E+02 1.35E+01 G  
880.52-3.851E-02 +   1.657E-01 2.69E+02 1.05E+01 G  
883.24 4.391E-02 ?(  1.719E-01 2.46E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 12:54:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.6306E-01                                      5.12E+12             
238.63 3.621E-01  (P 4.176E-02 1.04E+01 4.36E+01 G  
300.09 3.768E-01 &(P 4.016E-01 6.33E+01 3.18E+00 G  

Pb-214   N   4.6638E-01                                      5.84E+05             
351.93 4.739E-01 *(P 3.576E-02 9.00E+00 3.56E+01 G  
295.22 4.506E-01  (P 7.567E-02 1.50E+01 1.84E+01 G  
242.00 4.692E-01  (  2.081E-01 3.40E+01 7.27E+00 G  

Ra-226   N   5.4920E-01                                      5.84E+05             
186.21 5.492E-01  (  3.649E-01 4.42E+01 3.56E+00 G  

Th-234   N   9.7863E-01                                      1.63E+12             
63.30 9.786E-01 &(  1.137E+00 7.39E+01 3.75E+00 G  
92.59 1.997E-01 &   5.130E-01 1.59E+02 4.34E+00 G  

Tl-208   N   1.3396E-01                                      5.12E+12             
583.19 1.339E-01  (P 1.754E-02 1.33E+01 8.50E+01 G  
277.37 1.348E-01  (P 1.855E-01 9.03E+01 6.60E+00 G  
860.53 3.175E-02 &   1.420E-01 2.79E+02 1.24E+01 G  

U-235    N   4.3123E-02                                      2.57E+11             
143.77 9.030E-02  (  1.319E-01 9.21E+01 1.09E+01 G  
205.32 2.301E-03 &   2.759E-01 7.28E+03 5.02E+00 G  
163.36-1.311E-01 +   2.788E-01 1.33E+02 5.08E+00 G  
185.72 3.407E-02 ?(  2.355E-02 4.57E+01 5.70E+01 G  

Energy duplication    
93.35 1.967E-01 ?   3.430E-01 1.09E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.47        76.         8.     0.003   333.11   4.634E-02   
Th-234      63.19       108.        21.     0.008   147.72   9.786E-01   
Th-234      92.71       142.        11.     0.004   317.68   1.997E-01   
U-235       93.35       114.        14.     0.005   218.23   1.967E-01   
Eu-152     121.56        92.        15.     0.005   193.47   3.329E-02   
Eu-154     123.12       132.        -9.    -0.003   367.11  -1.450E-02   
Pa-234     129.96        88.       -16.    -0.006   173.65  -5.545E-02   
U-235      144.55        99.        16.     0.006   184.29   9.030E-02   
U-235      162.58        94.       -11.    -0.004   265.38  -1.311E-01   
U-235      185.94        80.        30.     0.011    91.50   3.407E-02   
Ra-226     185.92        74.        30.     0.011    88.47   5.492E-01   
Eu-152     345.03        55.        -2.    -0.001   928.24  -7.821E-03   
Pa-234     568.95        27.         8.     0.003   201.12   1.083E-01   
Cs-137     659.83        17.         3.     0.001   419.31   4.947E-03   
Eu-154     722.89        45.        -6.    -0.002   302.85  -4.975E-02   
Bi-212     727.11        28.        14.     0.005    99.51   3.176E-01  P
Eu-152     780.98        18.         5.     0.002   270.01   5.826E-02   
Bi-212     786.22        24.         4.     0.001   326.70   5.498E-01  P
Eu-154     874.15        12.         2.     0.001   480.52   3.049E-02   
Pa-234     879.99        18.        -2.    -0.001   538.66  -3.851E-02   
Pa-234     883.21        17.         2.     0.001   492.13   4.391E-02   
Pa-234     946.43        26.        -2.    -0.001   602.68  -3.343E-02   
Eu-152     966.85        43.        -7.    -0.003   283.52  -8.790E-02   
Eu-154    1004.37        27.        -3.    -0.001   569.88  -2.847E-02   
Eu-152    1110.52        16.         1.     0.000  1400.66   1.269E-02   
Co-60     1173.40        25.         1.     0.000  1089.05   2.869E-03   
Eu-154    1272.35        20.        -2.    -0.001   624.59  -1.372E-02   
Co-60     1331.94        18.        -1.     0.000  1631.18  -1.780E-03   
Eu-152    1407.81        12.         2.     0.001   600.08   2.017E-02   
Bi-212    1620.34         6.         5.     0.002   178.61   8.365E-01   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1950E-01    4.1950E-01   1.1153E-01    1.1558E-01  5.395E-02
Am-241 #A    4.6326E-02    4.6335E-02   1.5435E-01    1.5439E-01  1.241E-01
Bi-212 #     4.2993E-01    4.2993E-01   5.0957E-01    5.1004E-01  2.831E-01
Bi-214       3.5730E-01    3.5732E-01   8.7395E-02    8.8859E-02  3.870E-02
Co-60  #A    5.3429E-04    5.4303E-04   5.3252E-03    5.3253E-03  2.367E-02
Cs-137 #A    4.9331E-03    4.9471E-03   2.0744E-02    2.0745E-02  1.641E-02
Eu-152 #A    2.0258E-02    2.0386E-02   3.9441E-02    3.9453E-02  5.919E-02
Eu-154 #A    3.0184E-02    3.0486E-02   1.4649E-01    1.4650E-01  1.156E-01
K-40         9.4976E+00    9.4976E+00   1.0069E+00    1.1139E+00  2.678E-01
Pa-234 #A    1.1403E-02    1.1403E-02   1.9802E-02    2.0004E-02  7.596E-02
Pb-212       3.6306E-01    3.6306E-01   7.7049E-02    8.1404E-02  4.176E-02
Pb-214       4.6635E-01    4.6638E-01   8.6016E-02    8.8738E-02  3.576E-02
Ra-226 #     5.4917E-01    5.4920E-01   4.8585E-01    4.8686E-01  3.649E-01
Th-234 #A    9.7863E-01    9.7863E-01   1.4457E+00    1.4486E+00  1.137E+00
Tl-208       1.3396E-01    1.3396E-01   3.7273E-02    3.8246E-02  1.754E-02
U-235  #A    4.3123E-02    4.3123E-02   3.9456E-02    3.9543E-02  1.319E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.124E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.1237830E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-19                Received:        03/15/13                      
Lab ID:          244162-005                    Prepared:        03/26/13 14:28                
Matrix:          Soil                          Analyzed:        04/29/13 12:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308.3 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.000885 U       0.173          0.142             0.9    
Bismuth-212                          0.639            0.475          0.292                    
Bismuth-214                          0.383            0.0907         0.0439                   
Cesium-137                           0 U              0.0202         0.0201            0.07   
Cobalt-60                            0.00544 U        0.0103         0.0197            0.03   
Europium-152                        -0.00635 U        0.0628         0.0512            0.1    
Europium-154                         0.00927 U        0.0459         0.132             0.2    
Lead-212                             0.359            0.0788         0.0440                   
Lead-214                             0.429            0.0871         0.0483                   
Potassium-40                        11.3              1.12           0.318                    
Protactinium-234                    -0.0758 U         0.129          0.103                    
Radium-226 (By Bismuth-214)          0.383            0.0907         0.0439            0.2    
Thallium-208                         0.149            0.0441         0.0197                   
Thorium-232 (By Actinium-228)        0.540            0.123          0.0543            0.9    
Thorium-234                          0.345 U          0.460          1.13                     
Uranium-235                          0.0579 U         0.0450         0.142             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244162-005                   Client ID : 12-PE-E0805-19        

Seqnum : 1513171789009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130429_009                                Batch         : 196596                       Time      : 29-APR-2013 12:59     

Cal    : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14     Caldate       : 29-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308.3 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0008852         0.1423      0.9      .17286           .17286           -0.044       u        

Bismuth-212                         0.6388            0.2918               .47454           .47566           -0.0016      u        

Bismuth-214                         0.3828            0.04385              .090654          .092311          0.0034       u        

Cesium-137                          0                 0.02005     0.07     .020154          .020154          -0.0016      u        

Cobalt-60                           0.005441          0.01969     0.03     .01032           .010323          0            u        

Europium-152                        -0.006351         0.05115     0.1      .062821          .062822          -0.0013      u        

Europium-154                        0.009271          0.1324      0.2      .045945          .045948          0            u        

Lead-212                            0.3591            0.04399              .078783          .084194          -0.010       u        

Lead-214                            0.4293            0.04833              .087092          .09031           -0.00046     u        

Potassium-40                        11.29             0.3184               1.1245           1.2596           -0.59        u        

Protactinium-234                    -0.07577          0.1027               .12901           .13038           0            u        

Radium-226 (By Bismuth-214)         0.3828            0.04385     0.2      .090654          .092311          0.0034       u        

Thallium-208                        0.1492            0.01970              .044146          .045184          0.0045       u        

Thorium-232 (By Actinium-228)       0.5400            0.05432     0.9      .12303           .1291            0.019        u        

Thorium-234                         0.3449            1.126                .45995           .46111           0.049        u        

Uranium-235                         0.05787           0.1420      0.18     .044973          .045127          0.010        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-19          
Sample Description: 244162-005, 196596 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:32           Live Time: 2700   sec

Acquisition Time: 4/29/2013 12:59:30        Real Time: 2702   sec
Analysis Time: 4/29/2013 13:44           Dead Time: 0.09   %

Analysis Quantity: 3.083E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.400E-01      1.230E-01      1.291E-01      5.432E-02
Am-241    #AB    8.852E-04      1.729E-01      1.729E-01      1.423E-01
Bi-212    #      6.388E-01      4.745E-01      4.757E-01      2.918E-01
Bi-214           3.828E-01      9.065E-02      9.231E-02      4.385E-02
Co-60     #AB    5.441E-03      1.032E-02      1.032E-02      1.969E-02
Cs-137    #AB    0.000E+00      2.015E-02      2.015E-02      2.005E-02
Eu-152    #AB   -6.351E-03      6.282E-02      6.282E-02      5.115E-02
Eu-154    #AB    9.271E-03      4.595E-02      4.595E-02      1.324E-01
K-40             1.129E+01      1.125E+00      1.260E+00      3.184E-01
Pa-234    #AB   -7.577E-02      1.290E-01      1.304E-01      1.027E-01
Pb-212           3.591E-01      7.878E-02      8.419E-02      4.399E-02
Pb-214           4.293E-01      8.709E-02      9.031E-02      4.833E-02
Ra-226    #      7.196E-01      6.184E-01      6.203E-01      4.717E-01
Th-234    #AB    3.449E-01      4.600E-01      4.611E-01      1.126E+00
Tl-208           1.492E-01      4.415E-02      4.518E-02      1.970E-02
U-235     #AB    5.787E-02      4.497E-02      4.513E-02      1.420E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.493E+01

Analyst: Andrew Alexander

90 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

Sample description                                             
244162-005, 196596                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429_009.An1

Acquisition information
Start time:                 4/29/2013 12:59:30
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0830E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0830E+02) = 

8.7665E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

91 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1510

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.09        4. 343.58   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.90       67.  23.71   0.83  2.841E-02
77.16       94.  18.64   0.84  3.010E-02
87.09       47.  34.98   0.70  3.660E-02
93.00       28.  54.98   0.85  3.990E-02    92.59   4.343  5.320E-01 Th234 

93.35   5.760  3.974E-01 U235  
93.35   4.100  5.583E-01 Ac228 
93.35   5.760  3.974E-01 U235  

93.00       28.  54.98   0.85  3.990E-02    92.59   4.343  5.320E-01 Th234 
93.35   5.760  3.974E-01 U235  
93.35   4.100  5.583E-01 Ac228 

93.02       25.  66.68   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.505E-01 U235  
93.35   4.100  4.924E-01 Ac228 

122.39        6. 247.79   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  9.739E-03 Eu154 

143.59       13. 114.00   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.791E-02 U235  

163.34        7. 182.61   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  9.571E-02 U235  

186.11       41.  38.86   0.96  4.819E-02   185.72  57.000  4.820E-02 U235  
186.21   3.555  7.735E-01 Ra226 
185.72  57.000  4.820E-02 U235  

186.12       38.  42.97   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.196E-01 Ra226 

205.18        6. 215.28   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.566E-02 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.52      214.  10.67   0.83  4.319E-02   238.63  43.600  3.591E-01 Pb212 
241.73       32.  48.01   0.45  4.285E-02   242.00   7.268  3.298E-01 Pb214 
277.51       15.  75.48   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.33       92.  16.09   0.99  3.812E-02   295.22  18.414  4.040E-01 Pb214 
299.89       20.  51.53   0.67  3.774E-02   300.09   3.180  5.444E-01 Pb212 
338.11       71.  22.46   0.76  3.495E-02   338.32  11.400  5.772E-01 Ac228 
351.68      171.  10.67   0.97  3.405E-02   351.93  35.600  4.423E-01 Pb214 
582.98       91.  14.80   0.46  2.416E-02   583.19  85.000  1.445E-01 Tl208 
609.37      134.  11.15   1.21  2.345E-02   609.31  45.490  3.828E-01 Bi214 
727.22       20.  43.64   1.45  2.078E-02   727.33   6.650  4.722E-01 Bi212 

727.33   6.650  4.722E-01 Bi212 
785.51       11.  60.11   1.49  1.972E-02   785.37   1.110  1.637E+00 Bi212 

785.37   1.110  1.637E+00 Bi212 
861.00       11.  65.59   1.54  1.851E-02   860.53  12.400  1.582E-01 Tl208 
911.29       77.  14.23   1.59  1.779E-02   911.20  26.200  5.350E-01 Ac228 
947.81        5. 149.35   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.47       44.  21.47   0.44  1.704E-02   968.96  15.900  5.214E-01 Ac228 

1119.81       40.  19.87   0.42  1.535E-02  1120.29  14.910  5.702E-01 Bi214 
1169.42        5.  94.84   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.82      460.   4.78   1.86  1.254E-02  1460.82  10.550  1.129E+01 K40   
1764.68       29.  17.15   0.36  1.069E-02  1764.49  15.310  5.826E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.88       108.        46. 1.626E+03   71.47   0.518  -      s 
307.87    77.13       109.        85. 2.827E+03   41.63   0.966  -        
347.66    87.09        96.        47. 1.279E+03   69.97   0.697  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.74    63.09       109.         4.     0.002   687.15   0.820s
Th-234    371.34    93.02       124.        25.     0.009   133.36   0.853s
U-235     372.69    93.35       106.        28.     0.010   109.96   0.854D
Ac-228    372.69    93.35       106.        28.     0.010   109.96   0.854D
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    488.73   122.39       102.         6.     0.002   495.59   0.887s
Pa-234    523.66   131.13       150.       -21.    -0.008   170.26   0.896s
U-235     573.46   143.59       106.        13.     0.005   228.00   0.910s
U-235     652.41   163.34        89.         7.     0.003   365.22   0.931s
U-235     743.42   186.11       105.        41.     0.015    77.72   0.955 
Ra-226    743.45   186.12       114.        38.     0.014    85.94   0.956s
U-235     819.62   205.18        84.         6.     0.002   430.55   0.976s
Pb-212    952.90   238.52       120.       208.     0.077    21.34   0.829 
Pb-214    965.71   241.73        95.        32.     0.012    96.03   0.445s
Tl-208   1108.76   277.51        61.        15.     0.006   150.95   1.051 
Pb-214   1180.00   295.33        53.        87.     0.032    32.17   0.992s
Pb-212   1198.21   299.89        42.        20.     0.007   103.06   0.671s
Ac-228   1351.02   338.11        55.        71.     0.026    44.93   0.764s
Eu-152   1373.90   343.83        38.        -2.    -0.001   989.17   1.117s
Pb-214   1405.27   351.68        60.       165.     0.061    21.34   0.968 
Pa-234   2272.29   568.50        37.        -4.    -0.002   409.80   1.323s
Tl-208   2330.22   582.98        29.        91.     0.034    29.59   0.461s
Bi-214   2435.78   609.37        38.       126.     0.047    22.29   1.212 
Bi-212   2907.19   727.22        28.        20.     0.007    87.28   1.449s
Eu-152   3110.15   777.95        24.        -3.    -0.001   524.74   1.487s
Bi-212   3140.41   785.51        16.        11.     0.004   120.22   1.491s
Tl-208   3442.48   861.00        21.        11.     0.004   131.18   1.544s
Pa-234   3530.24   882.93        23.        -3.    -0.001   548.85   1.559s
Ac-228   3643.71   911.29        11.        77.     0.028    28.45   1.591 
Pa-234   3789.87   947.81        21.         5.     0.002   298.71   1.599s
Ac-228   3876.57   969.47        12.        44.     0.016    42.95   0.441s
Eu-154   4015.78  1004.25        27.        -5.    -0.002   300.14   1.635s
Eu-152   4430.99  1107.98        17.        -1.     0.000  1454.45   1.695s
Bi-214   4478.37  1119.81        10.        40.     0.015    39.73   0.418s
Co-60    4676.97  1169.42        10.         5.     0.002   189.68   1.727s
Eu-152   5620.84  1405.12        14.        -3.    -0.001   380.67   1.827s
K-40     5843.96  1460.82        31.       460.     0.170     9.56   1.857 
Bi-214   7061.50  1764.68         5.        29.     0.011    34.30   0.364s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3996E-01                                      5.12E+12             
911.20 5.350E-01  (  5.432E-02 1.42E+01 2.62E+01 G  
968.96 5.214E-01  (  9.874E-02 2.15E+01 1.59E+01 G  
338.32 5.772E-01  (  1.411E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 5.583E-01 &   4.750E-01 5.50E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   8.8517E-04                                      1.58E+05             
59.54 8.852E-04 %(  1.423E-01 9.76E+03 3.59E+01 G  

Bi-212   N   6.3884E-01                                      5.12E+12             
727.33 4.722E-01 ?(  2.918E-01 4.36E+01 6.65E+00 G  
785.37 1.637E+00  (  1.403E+00 6.01E+01 1.11E+00 G  

1620.74-3.503E-03 %   8.995E-01 1.56E+04 1.51E+00 G  

Bi-214   N   3.8283E-01                                      5.84E+05             
609.31 3.828E-01  (P 4.385E-02 1.11E+01 4.55E+01 G  

1120.29 5.702E-01 + P 1.035E-01 1.99E+01 1.49E+01 G  
1764.49 5.826E-01 + P 9.938E-02 1.71E+01 1.53E+01 G  

Co-60    T   5.4407E-03                                      1.93E+03             
1332.49-9.349E-04 %(  1.969E-02 1.29E+03 1.00E+02 G  
1173.23 1.182E-02 ?(  1.643E-02 9.48E+01 9.98E+01 G  

Eu-152   I  -6.3509E-03                                      4.94E+03             
344.28-6.351E-03 ?(  5.115E-02 4.95E+02 2.66E+01 G  
121.78-1.502E-03 &   5.575E-02 2.26E+03 2.84E+01 G  
778.90-3.455E-02 +   1.453E-01 2.62E+02 1.30E+01 G  
964.08 4.423E-03 %   1.190E-01 1.64E+03 1.45E+01 G  

1112.08-1.276E-02 +   1.511E-01 7.27E+02 1.34E+01 G  
1408.01-3.600E-02 +   1.075E-01 1.90E+02 2.09E+01 G  

Eu-154   I   9.2708E-03                                      3.14E+03             
873.18 7.717E-03 %(  1.324E-01 1.05E+03 1.22E+01 G  
123.07 9.739E-03 ?(  3.920E-02 2.48E+02 4.04E+01 G  

1274.43-2.012E-03 %   5.784E-02 1.75E+03 3.49E+01 G  
723.30-3.364E-05 &   9.025E-02 1.63E+05 2.00E+01 G  

1004.72-5.690E-02 +   1.345E-01 1.50E+02 1.79E+01 G  
996.25 9.700E-03 &   1.895E-01 1.19E+03 1.05E+01 G  

K-40     N   1.1292E+01                                      4.57E+11             
1460.82 1.129E+01  (P 3.184E-01 4.78E+00 1.06E+01 G  

Pa-234   N  -7.5772E-02                                      1.63E+12             
131.30-7.577E-02 ?(  1.027E-01 8.51E+01 1.82E+01 G  
569.50-6.150E-02 +   2.018E-01 2.05E+02 9.30E+00 G  
946.00 6.313E-02 +   1.475E-01 1.49E+02 1.35E+01 G  
880.52 0.000E+00 +   1.879E-01 1.00E+03 1.05E+01 G  
883.24-4.685E-02 +   2.062E-01 2.74E+02 9.70E+00 G  

Pb-212   N   3.5908E-01                                      5.12E+12             
238.63 3.591E-01  (P 4.399E-02 1.07E+01 4.36E+01 G  
300.09 5.444E-01 + P 4.079E-01 5.15E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 13:44:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.2927E-01                                      5.84E+05             
351.93 4.423E-01  (P 4.833E-02 1.07E+01 3.56E+01 G  
295.22 4.040E-01 *(P 7.817E-02 1.61E+01 1.84E+01 G  
242.00 3.298E-01 - P 2.372E-01 4.80E+01 7.27E+00 G  

Ra-226   N   7.1957E-01                                      5.84E+05             
186.21 7.196E-01  (  4.717E-01 4.30E+01 3.56E+00 G  

Th-234   N   3.4490E-01                                      1.63E+12             
63.30 2.009E-01 ?(  1.126E+00 3.44E+02 3.75E+00 G  
92.59 4.692E-01  (  4.915E-01 6.67E+01 4.34E+00 G  

Tl-208   N   1.4917E-01                                      5.12E+12             
583.19 1.445E-01  (  1.970E-02 1.48E+01 8.50E+01 G  
277.37 1.923E-01  (  2.251E-01 7.55E+01 6.60E+00 G  
860.53 1.582E-01 ?(  1.522E-01 6.56E+01 1.24E+01 G  

U-235    N   5.7866E-02                                      2.57E+11             
143.77 7.791E-02 &(  1.420E-01 1.14E+02 1.09E+01 G  
205.32 8.566E-02 &(  2.984E-01 2.15E+02 5.02E+00 G  
163.36 9.571E-02 ?(  2.821E-01 1.83E+02 5.08E+00 G  
185.72 4.820E-02  (  2.824E-02 3.89E+01 5.70E+01 G  

Energy duplication    
93.35 3.974E-01 ?   3.381E-01 5.50E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.09       109.         4.     0.002   687.15   2.009E-01   
Th-234      93.02       124.        25.     0.009   133.36   4.692E-01   
U-235       93.35       106.        28.     0.010   109.96   3.974E-01   
Eu-154     122.39       102.         6.     0.002   495.59   9.739E-03   
Pa-234     131.13       150.       -21.    -0.008   170.26  -7.577E-02   
U-235      143.59       106.        13.     0.005   228.00   7.791E-02   
U-235      163.34        89.         7.     0.003   365.22   9.571E-02   
U-235      186.11       105.        41.     0.015    77.72   4.820E-02   
Ra-226     186.12       114.        38.     0.014    85.94   7.196E-01   
U-235      205.18        84.         6.     0.002   430.55   8.566E-02   
Eu-152     343.83        38.        -2.    -0.001   989.17  -6.351E-03   
Pa-234     568.50        37.        -4.    -0.002   409.80  -6.150E-02   
Bi-212     727.22        28.        20.     0.007    87.28   4.722E-01   
Eu-152     777.95        24.        -3.    -0.001   524.74  -3.455E-02   
Bi-212     785.51        16.        11.     0.004   120.22   1.637E+00   
Pa-234     882.93        23.        -3.    -0.001   548.85  -4.685E-02   
Pa-234     947.81        21.         5.     0.002   298.71   6.313E-02   
Eu-154    1004.25        27.        -5.    -0.002   300.14  -5.690E-02   
Eu-152    1107.98        17.        -1.     0.000  1454.45  -1.276E-02   
Co-60     1169.42        10.         5.     0.002   189.68   1.182E-02   
Eu-152    1405.12        14.        -3.    -0.001   380.67  -3.600E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3996E-01    5.3996E-01   1.2303E-01    1.2910E-01  5.432E-02
Am-241 #A    8.8500E-04    8.8517E-04   1.7286E-01    1.7286E-01  1.423E-01
Bi-212 #     6.3884E-01    6.3884E-01   4.7454E-01    4.7566E-01  2.918E-01
Bi-214       3.8281E-01    3.8283E-01   9.0654E-02    9.2311E-02  4.385E-02
Co-60  #A    5.3531E-03    5.4407E-03   1.0320E-02    1.0323E-02  1.969E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.0154E-02    2.0154E-02  2.005E-02
Eu-152 #A   -6.3108E-03   -6.3509E-03   6.2821E-02    6.2822E-02  5.115E-02
Eu-154 #A    9.1790E-03    9.2708E-03   4.5945E-02    4.5948E-02  1.324E-01
K-40         1.1292E+01    1.1292E+01   1.1245E+00    1.2596E+00  3.184E-01
Pa-234 #A   -7.5772E-02   -7.5772E-02   1.2901E-01    1.3038E-01  1.027E-01
Pb-212       3.5908E-01    3.5908E-01   7.8783E-02    8.4194E-02  4.399E-02
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Pb-214       4.2925E-01    4.2927E-01   8.7092E-02    9.0310E-02  4.833E-02
Ra-226 #     7.1953E-01    7.1957E-01   6.1841E-01    6.2033E-01  4.717E-01
Th-234 #A    3.4490E-01    3.4490E-01   4.5995E-01    4.6111E-01  1.126E+00
Tl-208       1.4917E-01    1.4917E-01   4.4146E-02    4.5184E-02  1.970E-02
U-235  #A    5.7866E-02    5.7866E-02   4.4973E-02    4.5127E-02  1.420E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.315E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3152006E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-20                Received:        03/15/13                      
Lab ID:          244162-006                    Prepared:        03/26/13 14:30                
Matrix:          Soil                          Analyzed:        04/29/13 11:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.3 g                       
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         
Sampled:         03/15/13 10:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0214 U         0.190          0.155             0.9    
Bismuth-212                          0.940            0.511          0.260                    
Bismuth-214                          0.408            0.0900         0.0392                   
Cesium-137                           0.0478           0.0258         0.0125            0.07   
Cobalt-60                           -0.00709 U        0.0317         0.0252            0.03   
Europium-152                         0.0350 U         0.0435         0.0497            0.1    
Europium-154                         0.000338 U       0.00154        0.169             0.2    
Lead-212                             0.453            0.0731         0.0357                   
Lead-214                             0.532            0.102          0.0442                   
Potassium-40                        11.7              1.11           0.246                    
Protactinium-234                     0.0122 U         0.101          0.0826                   
Radium-226 (By Bismuth-214)          0.408            0.0900         0.0392            0.2    
Thallium-208                         0.187            0.0445         0.0185                   
Thorium-232 (By Actinium-228)        0.562            0.118          0.0452            0.9    
Thorium-234                          0.526 U          0.507          1.15                     
Uranium-235                          0.0403 U         0.0399         0.126             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244162-006                   Client ID : 12-PE-E0805-20        

Seqnum : 1533171791007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130429_007                                Batch         : 196596                       Time      : 29-APR-2013 11:23     

Cal    : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13     Caldate       : 29-APR-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.3 g                      Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02138           0.1551      0.9      .18975           .18976           -0.044       u        

Bismuth-212                         0.9402            0.2599               .51134           .5136            -0.0016      u        

Bismuth-214                         0.4081            0.03924              .089965          .091816          0.0034       u        

Cesium-137                          0.04776           0.01247     0.07     .025772          .025862          -0.0016      u        

Cobalt-60                           -0.007094         0.02516     0.03     .031676          .031678          0            u        

Europium-152                        0.03500           0.04969     0.1      .043479          .043512          -0.0013      u        

Europium-154                        0.0003382         0.1688      0.2      .0015396         .0015397         0            u        

Lead-212                            0.4529            0.03566              .073138          .080142          -0.010       u        

Lead-214                            0.5323            0.04415              .10174           .10474           -0.00046     u        

Potassium-40                        11.72             0.2456               1.1092           1.2553           -0.59        u        

Protactinium-234                    0.01223           0.08259              .10104           .10109           0            u        

Radium-226 (By Bismuth-214)         0.4081            0.03924     0.2      .089965          .091816          0.0034       u        

Thallium-208                        0.1871            0.01845              .044505          .046087          0.0045       u        

Thorium-232 (By Actinium-228)       0.5616            0.04519     0.9      .11819           .12498           0.019        u        

Thorium-234                         0.5260            1.152                .50671           .50915           0.049        u        

Uranium-235                         0.04027           0.1257      0.18     .039861          .039936          0.010        u        

u=use  

Page 1 of 1                                                                                                             1533171791007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-20          
Sample Description: 244162-006, 196596 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130429_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:30           Live Time: 2700   sec

Acquisition Time: 4/29/2013 11:23:13        Real Time: 2705   sec
Analysis Time: 4/29/2013 12:08           Dead Time: 0.19   %

Analysis Quantity: 3.103E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.616E-01      1.182E-01      1.250E-01      4.519E-02
Am-241    #AB    2.138E-02      1.898E-01      1.898E-01      1.551E-01
Bi-212    #      9.402E-01      5.113E-01      5.136E-01      2.599E-01
Bi-214           4.081E-01      8.997E-02      9.182E-02      3.924E-02
Co-60     #AB   -7.094E-03      3.168E-02      3.168E-02      2.516E-02
Cs-137           4.776E-02      2.577E-02      2.586E-02      1.247E-02
Eu-152    #AB    3.500E-02      4.348E-02      4.351E-02      4.969E-02
Eu-154    #AB    3.382E-04      1.540E-03      1.540E-03      1.688E-01
K-40             1.172E+01      1.109E+00      1.255E+00      2.456E-01
Pa-234    #AB    1.223E-02      1.010E-01      1.011E-01      8.259E-02
Pb-212           4.529E-01      7.314E-02      8.014E-02      3.566E-02
Pb-214           5.323E-01      1.017E-01      1.047E-01      4.415E-02
Ra-226    #      5.392E-01      5.668E-01      5.677E-01      4.367E-01
Th-234    #AB    5.260E-01      5.067E-01      5.091E-01      1.152E+00
Tl-208           1.871E-01      4.450E-02      4.609E-02      1.845E-02
U-235     #AB    4.027E-02      3.986E-02      3.994E-02      1.257E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.602E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429_007.An1               

Sample description                                             
244162-006, 196596                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429_007.An1

Acquisition information
Start time:                 4/29/2013 11:23:13
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1030E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1030E+02) = 

8.7100E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0948

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.48        3. 443.86   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
64.45       10. 150.25   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.04       60.  30.00   0.60  2.926E-02
92.46       30.  48.17   0.83  3.899E-02    92.59   4.343  5.688E-01 Th234 
93.27       30.  55.42   0.37  3.937E-02    93.35   4.100  6.016E-01 Ac228 
93.49       47.  28.95   0.83  3.937E-02    93.35   5.760  6.670E-01 U235  

93.35   4.100  9.371E-01 Ac228 
121.78        5. 229.32   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.295E-02 Eu152 
129.60       25.  49.80   0.70  4.945E-02
140.15       13.  70.26   0.57  5.021E-02
143.11        2. 649.49   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
162.95       13. 104.32   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
186.25       30.  49.50   0.93  4.855E-02   185.72  57.000  3.504E-02 U235  

186.21   3.555  5.624E-01 Ra226 
186.27       29.  52.57   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.392E-01 Ra226 
238.73      270.   7.94   0.95  4.347E-02   238.63  43.600  4.529E-01 Pb212 
241.83       60.  27.01   0.70  4.315E-02   242.00   7.268  6.224E-01 Pb214 
277.22       11.  98.60   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.16       84.  15.47   0.98  3.830E-02   295.22  18.414  3.683E-01 Pb214 
300.16       29.  33.89   1.05  3.789E-02   300.09   3.180  7.746E-01 Pb212 
338.28       62.  24.58   0.85  3.500E-02   338.32  11.400  5.021E-01 Ac228 
351.86      198.   9.34   0.69  3.408E-02   351.93  35.600  5.139E-01 Pb214 
583.17      118.  11.49   1.33  2.394E-02   583.19  85.000  1.871E-01 Tl208 
609.38      141.  10.45   1.21  2.322E-02   609.31  45.490  4.081E-01 Bi214 
662.17       28.  26.98   0.42  2.192E-02   661.66  84.990  4.776E-02 Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.19       40.  25.50   1.56  2.051E-02   727.33   6.650  9.402E-01 Bi212 
785.92        3. 176.44   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.44        8.  79.23   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
884.86        2. 413.06   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.10       72.  13.42   1.56  1.750E-02   911.20  26.200  5.093E-01 Ac228 
969.03       57.  14.57   1.01  1.675E-02   968.96  15.900  6.904E-01 Ac228 

1004.18        2. 330.90   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1111.12        2. 286.54   1.74  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  3.620E-02 Eu152 
1120.57       51.  15.26   0.93  1.507E-02  1120.29  14.910  7.364E-01 Bi214 
1407.95        9.  62.11   1.94  1.266E-02  1408.01  20.850  1.066E-01 Eu152 

1408.01  20.850  1.066E-01 Eu152 
1460.80      471.   4.58   1.92  1.229E-02  1460.82  10.550  1.172E+01 K40   
1764.46       12.  39.81   2.13  1.048E-02  1764.49  15.310  2.361E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.37    77.04       128.        60. 2.064E+03   60.00   0.599  -      s 
518.46   129.60        65.        25. 4.959E+02  101.69   0.703 AC-228  s 
560.60   140.15        40.        13. 2.669E+02  140.52   0.575  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.18    59.48       112.         3.     0.001   887.72   0.796s
Th-234    258.07    64.45       104.        10.     0.004   300.49   0.800s
Th-234    370.00    92.46        88.        30.     0.011    96.34   0.831s
U-235     373.56    93.35        69.        47.     0.017    57.90   0.832D
Ac-228    373.56    93.35       108.        30.     0.011   110.84   0.366D
Eu-152    487.20   121.78        76.         5.     0.002   458.63   0.862s
U-235     572.43   143.11        85.         2.     0.001  1298.98   0.886s
U-235     651.73   162.95        80.        13.     0.005   208.65   0.906s
U-235     744.86   186.25        96.        30.     0.011    99.00   0.929 
Ra-226    744.94   186.27       100.        29.     0.011   105.13   0.930s
Pb-212    954.65   238.73        81.       266.     0.099    15.89   0.954 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    967.04   241.83        76.        60.     0.022    54.02   0.698s
Tl-208   1108.51   277.22        62.        11.     0.004   197.19   1.023s
Pb-214   1180.23   295.16        40.        80.     0.030    30.95   0.978 
Pb-212   1200.20   300.16        39.        29.     0.011    67.77   1.046 
Ac-228   1352.61   338.28        59.        62.     0.023    49.15   0.850 
Pb-214   1406.89   351.86        51.       193.     0.072    18.67   0.692s
Tl-208   2331.70   583.17        25.       118.     0.044    22.98   1.325 
Bi-214   2436.53   609.38        30.       134.     0.049    20.89   1.212 
Cs-137   2647.62   662.17        10.        28.     0.010    53.96   0.419s
Eu-154   2893.08   723.55        41.        -8.    -0.003   244.82   1.436s
Bi-212   2907.67   727.19        22.        40.     0.015    51.00   1.559s
Bi-212   3142.53   785.92        22.         3.     0.001   352.88   1.488s
Tl-208   3440.61   860.44        16.         8.     0.003   158.45   1.549s
Eu-154   3493.01   873.54        24.        -2.    -0.001   625.19   1.560s
Pa-234   3538.26   884.86        22.         2.     0.001   826.11   1.568s
Ac-228   3643.24   911.10         8.        72.     0.027    26.85   1.556 
Pa-234   3785.67   946.71        31.        -1.    -0.001  1099.65   1.617s
Ac-228   3874.96   969.03         4.        57.     0.021    29.15   1.014s
Eu-154   3984.23   996.34        20.        -1.     0.000  1060.07   1.655s
Eu-154   4015.58  1004.18        23.         2.     0.001   661.79   1.661s
Eu-152   4443.39  1111.12        20.         2.     0.001   573.09   1.740s
Bi-214   4481.22  1120.57         3.        51.     0.019    30.52   0.931s
Co-60    4694.21  1173.80        24.        -2.    -0.001   715.18   1.783s
Co-60    5327.60  1332.09        19.        -3.    -0.001   446.54   1.889s
Eu-152   5631.19  1407.95        10.         9.     0.003   124.23   1.936s
K-40     5842.68  1460.80        18.       471.     0.174     9.17   1.916 
Bi-214   7058.22  1764.46        15.        12.     0.004    79.62   2.131s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6161E-01                                      5.12E+12             
911.20 5.093E-01  (  4.519E-02 1.34E+01 2.62E+01 G  
968.96 6.904E-01  (  5.644E-02 1.46E+01 1.59E+01 G  
338.32 5.021E-01  (  1.446E-01 2.46E+01 1.14E+01 G  

Energy duplication    
93.35 6.016E-01     4.837E-01 5.54E+01 4.10E+00 XA 

Am-241   I   2.1375E-02                                      1.58E+05             
59.54 2.138E-02 ?(  1.551E-01 4.44E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   9.4020E-01                                      5.12E+12             
727.33 9.402E-01 @(P 2.599E-01 2.55E+01 6.65E+00 G  
785.37 4.846E-01 - P 1.616E+00 1.76E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.413E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.0806E-01                                      5.84E+05             
609.31 4.081E-01  (P 3.924E-02 1.04E+01 4.55E+01 G  

1120.29 7.364E-01 +   5.496E-02 1.53E+01 1.49E+01 G  
1764.49 2.361E-01 - P 1.838E-01 3.98E+01 1.53E+01 G  

Co-60    T  -7.0937E-03                                      1.93E+03             
1332.49-7.094E-03 ?(  2.516E-02 2.23E+02 1.00E+02 G  
1173.23-4.440E-03 +   2.564E-02 3.58E+02 9.98E+01 G  

Cs-137   I   4.7760E-02                                      1.10E+04             
661.66 4.776E-02  (  1.247E-02 2.70E+01 8.50E+01 G  

Eu-152   I   3.5000E-02                                      4.94E+03             
344.28 1.830E-03 %(  4.969E-02 1.65E+03 2.66E+01 G  
121.78 1.295E-02 ?(  4.807E-02 2.29E+02 2.84E+01 G  
778.90 0.000E+00 &   1.804E-01 1.00E+03 1.30E+01 G  
964.08-4.292E-03 %   2.138E-01 3.03E+03 1.45E+01 G  

1112.08 3.620E-02 ?(  1.662E-01 2.87E+02 1.34E+01 G  
1408.01 1.066E-01 ?(  9.130E-02 6.21E+01 2.09E+01 G  

Eu-154   I   3.3823E-04                                      3.14E+03             
873.18-3.354E-02 ?(  1.688E-01 3.13E+02 1.22E+01 G  
123.07 0.000E+00 +   3.839E-02 1.00E+03 4.04E+01 G  

1274.43 0.000E+00 +   7.708E-02 1.00E+03 3.49E+01 G  
723.30-6.134E-02 +   1.183E-01 1.22E+02 2.00E+01 G  

1004.72 2.342E-02 ?(  1.249E-01 3.31E+02 1.79E+01 G  
996.25-2.287E-02 +   1.967E-01 5.30E+02 1.05E+01 G  

K-40     N   1.1720E+01                                      4.57E+11             
1460.82 1.172E+01  (P 2.456E-01 4.58E+00 1.06E+01 G  

Pa-234   N   1.2231E-02                                      1.63E+12             
131.30 2.423E-03 &(  8.259E-02 2.07E+03 1.82E+01 G  
569.50-9.102E-03 %   1.734E-01 1.16E+03 9.30E+00 G  
946.00-2.019E-02 &   1.808E-01 5.50E+02 1.35E+01 G  
880.52 5.810E-03 %   2.051E-01 2.15E+03 1.05E+01 G  
883.24 3.063E-02 ?(  2.047E-01 4.13E+02 9.70E+00 G  

Pb-212   N   4.5289E-01                                      5.12E+12             
238.63 4.529E-01  (P 3.566E-02 7.94E+00 4.36E+01 G  
300.09 7.746E-01 + P 3.896E-01 3.39E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.3228E-01                                      5.84E+05             
351.93 5.139E-01  (P 4.415E-02 9.34E+00 3.56E+01 G  
295.22 3.683E-01 - P 6.700E-02 1.55E+01 1.84E+01 G  
242.00 6.224E-01  (  2.097E-01 2.70E+01 7.27E+00 G  

Ra-226   N   5.3917E-01                                      5.84E+05             
186.21 5.392E-01 *(  4.367E-01 5.26E+01 3.56E+00 G  

Th-234   N   5.2596E-01                                      1.63E+12             
63.30 4.763E-01 ?(  1.152E+00 1.50E+02 3.75E+00 G  
92.59 5.688E-01 *(  4.176E-01 4.82E+01 4.34E+00 G  

Tl-208   N   1.8711E-01                                      5.12E+12             
583.19 1.871E-01  (P 1.845E-02 1.15E+01 8.50E+01 G  
277.37 1.381E-01 - P 2.244E-01 9.86E+01 6.60E+00 G  
860.53 1.141E-01 -   1.333E-01 7.92E+01 1.24E+01 G  

U-235    N   4.0265E-02                                      2.57E+11             
143.77 1.182E-02 &(  1.257E-01 6.49E+02 1.09E+01 G  
205.32-9.105E-04 &   2.562E-01 1.71E+04 5.02E+00 G  
163.36 1.601E-01  (  2.650E-01 1.04E+02 5.08E+00 G  
185.72 3.504E-02  (  2.657E-02 4.95E+01 5.70E+01 G  

Energy duplication    
93.35 6.670E-01     2.747E-01 2.90E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48       112.         3.     0.001   887.72   2.138E-02   
Th-234      64.45       104.        10.     0.004   300.49   4.763E-01   
Th-234      92.46        88.        30.     0.011    96.34   5.688E-01   
U-235       93.35        69.        47.     0.017    57.90   6.670E-01   
Eu-152     121.78        76.         5.     0.002   458.63   1.295E-02   
U-235      143.11        85.         2.     0.001  1298.98   1.182E-02   
U-235      162.95        80.        13.     0.005   208.65   1.601E-01   
U-235      186.25        96.        30.     0.011    99.00   3.504E-02   
Ra-226     186.27       100.        29.     0.011   105.13   5.392E-01   
Eu-154     723.55        41.        -8.    -0.003   244.82  -6.134E-02   
Eu-154     873.54        24.        -2.    -0.001   625.19  -3.354E-02   
Pa-234     884.86        22.         2.     0.001   826.11   3.063E-02   
Pa-234     946.71        31.        -1.    -0.001  1099.65  -2.019E-02   
Eu-154     996.34        20.        -1.     0.000  1060.07  -2.287E-02   
Eu-154    1004.18        23.         2.     0.001   661.79   2.342E-02   
Eu-152    1111.12        20.         2.     0.001   573.09   3.620E-02   
Co-60     1173.80        24.        -2.    -0.001   715.18  -4.440E-03   
Co-60     1332.09        19.        -3.    -0.001   446.54  -7.094E-03   
Eu-152    1407.95        10.         9.     0.003   124.23   1.066E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.6161E-01    5.6161E-01   1.1819E-01    1.2498E-01  4.519E-02
Am-241 #A    2.1371E-02    2.1375E-02   1.8975E-01    1.8976E-01  1.551E-01
Bi-212 #     9.4020E-01    9.4020E-01   5.1134E-01    5.1360E-01  2.599E-01
Bi-214       4.0804E-01    4.0806E-01   8.9965E-02    9.1816E-02  3.924E-02
Co-60  #A   -6.9796E-03   -7.0937E-03   3.1676E-02    3.1678E-02  2.516E-02
Cs-137       4.7625E-02    4.7760E-02   2.5772E-02    2.5862E-02  1.247E-02
Eu-152 #A    3.4780E-02    3.5000E-02   4.3479E-02    4.3512E-02  4.969E-02
Eu-154 #A    3.3488E-04    3.3823E-04   1.5396E-03    1.5397E-03  1.688E-01
K-40         1.1720E+01    1.1720E+01   1.1092E+00    1.2553E+00  2.456E-01
Pa-234 #A    1.2231E-02    1.2231E-02   1.0104E-01    1.0109E-01  8.259E-02
Pb-212       4.5289E-01    4.5289E-01   7.3138E-02    8.0142E-02  3.566E-02
Pb-214       5.3226E-01    5.3228E-01   1.0174E-01    1.0474E-01  4.415E-02
Ra-226 #     5.3914E-01    5.3917E-01   5.6685E-01    5.6768E-01  4.367E-01
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Th-234 #A    5.2596E-01    5.2596E-01   5.0671E-01    5.0915E-01  1.152E+00
Tl-208       1.8711E-01    1.8711E-01   4.4505E-02    4.6087E-02  1.845E-02
U-235  #A    4.0265E-02    4.0265E-02   3.9861E-02    3.9936E-02  1.257E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.485E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4849659E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0805-18                Sampled:         03/15/13 10:35                
Type:            SDUP                          Received:        03/15/13                      
MSS Lab ID:      244162-004                    Prepared:        03/26/13 13:41                
Lab ID:          QC682142                      Analyzed:        04/29/13 12:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   327.19 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA      Project MDA   RPD  Lim  RER   Lim

Americium-241                     0.0463 U       0.154        0.0249 U      0.141        0.114           0.9    NC   40  NC     1   

Bismuth-212                       0.430          0.510        0.195 U       0.293        0.216                  NC   40  NC     1   

Bismuth-214                       0.357          0.0889       0.342         0.0794       0.0376                 4.50 40  0.0934 1   

Cesium-137                        0.00495 U      0.0207      -0.00780 U     0.0264       0.0210          0.07   NC   40  NC     1   

Cobalt-60                         0.000543 U     0.00533      0.00267 U     0.00870      0.0171          0.03   NC   40  NC     1   

Europium-152                      0.0204 U       0.0395      -0.00508 U     0.0145       0.0512          0.1    NC   40  NC     1   

Europium-154                      0.0305 U       0.147       -0.00572 U     0.0487       0.147           0.2    NC   40  NC     1   

Lead-212                          0.363          0.0814       0.385         0.0788       0.0385                 5.93 40  0.139  1   

Lead-214                          0.466          0.0887       0.494         0.0847       0.0432                 5.80 40  0.161  1   

Potassium-40                      9.50           1.11         9.61          1.08         0.237                  1.21 40  0.0525 1   

Protactinium-234                  0.0114 U       0.0200       0.0250 U      0.0312       0.0885                 NC   40  NC     1   

Radium-226 (By Bismuth-214)       0.357          0.0889       0.342         0.0794       0.0376          0.2    4.50 40  0.0934 1   

Thallium-208                      0.134          0.0382       0.166         0.0392       0.0132                 21.3 40  0.413  1   

Thorium-232 (By Actinium-228)     0.420          0.116        0.399         0.115        0.0464          0.9    4.94 40  0.0875 1   

Thorium-234                       0.979 U        1.45         0.640 U       0.637        1.02                   NC   40  NC     1   

Uranium-235                       0.0431 U       0.0395       0.0439 U      0.0420       0.128           0.18   NC   40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244162 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791008                                                            Seqnum        : 1513171789008.1                                                         

File          : 4_20130429_008                                                           File          : 2_20130429_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244162-004                                                               Lab ID        : QC682142                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196596                                                                   Batch         : 196596                                                                  

Time          : 29-APR-2013 12:09                                                        Time          : 29-APR-2013 12:08                                                       

Sample Amount : 319.74 g                                                                 Sample Amount : 327.19 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.18 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.04634     0.1241    0.9    .15435         .15439         0.02493    0.1141   0.9   .14048        .1405              40          1    u     

Bismuth-212                      0.4299      0.2831           .50957         .51004         0.1952     0.2155         .29278        .29296             40          1    u     

Bismuth-214                      0.3573      0.03870          .087395        .088859        0.3416     0.03758        .077855       .07939        4    40   0.093  1    u     

Cesium-137                       0.004947    0.01641   0.07   .020744        .020745        -0.007798  0.02097  0.07  .02643        .026432            40          1    u     

Cobalt-60                        0.0005430   0.02367   0.03   .0053252       .0053253       0.002674   0.01708  0.03  .0086983      .0086991           40          1    u     

Europium-152                     0.02039     0.05919   0.1    .039441        .039453        -0.005081  0.05119  0.1   .014486       .014489            40          1    u     

Europium-154                     0.03049     0.1156    0.2    .14649         .1465          -0.005721  0.1472   0.2   .048729       .04873             40          1    u     

Lead-212                         0.3631      0.04176          .077049        .081404        0.3853     0.03851        .072043       .078773       6    40   0.139  1    u     

Lead-214                         0.4664      0.03576          .086016        .088738        0.4943     0.04320        .080128       .084719       6    40   0.161  1    u     

Potassium-40                     9.498       0.2678           1.0069         1.1139         9.613      0.2374         .96483        1.0791        1    40   0.053  1    u     

Protactinium-234                 0.01140     0.07596          .019802        .020004        0.02497    0.08845        .030534       .03116             40          1    u     

Radium-226 (By Bismuth-214)      0.3573      0.03870   0.2    .087395        .088859        0.3416     0.03758  0.2   .077855       .07939        4    40   0.093  1    u     

Thallium-208                     0.1340      0.01754          .037273        .038246        0.1659     0.01317        .037673       .039165       21   40   0.413  1    u     

Thorium-232 (By Actinium-228)    0.4195      0.05395   0.9    .11153         .11558         0.3993     0.04639  0.9   .11162        .11531        5    40   0.088  1    u     

Thorium-234                      0.9786      1.137            1.4457         1.4486         0.6405     1.021          .63395        .63684             40          1    u     

Uranium-235                      0.04312     0.1319    0.18   .039456        .039543        0.04392    0.1275   0.18  .041927       .042022            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0805-18DUP       
Sample Description: QC682142, 196596, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0805                        Matrix: S         
Sample Time: 3/15/2013 10:35           Live Time: 2700   sec

Acquisition Time: 4/29/2013 12:08:24        Real Time: 2702   sec
Analysis Time: 4/29/2013 17:30           Dead Time: 0.09   %

Analysis Quantity: 3.272E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.993E-01      1.116E-01      1.153E-01      4.639E-02
Am-241    #AB    2.493E-02      1.405E-01      1.405E-01      1.141E-01
Bi-212    #AB    1.952E-01      2.928E-01      2.930E-01      2.155E-01
Bi-214           3.416E-01      7.786E-02      7.939E-02      3.758E-02
Co-60     #AB    2.674E-03      8.698E-03      8.699E-03      1.708E-02
Cs-137    #AB   -7.798E-03      2.643E-02      2.643E-02      2.097E-02
Eu-152    #AB   -5.081E-03      1.449E-02      1.449E-02      5.119E-02
Eu-154    #AB   -5.721E-03      4.873E-02      4.873E-02      1.472E-01
K-40             9.613E+00      9.648E-01      1.079E+00      2.374E-01
Pa-234     AB    2.497E-02      3.053E-02      3.116E-02      8.845E-02
Pb-212           3.853E-01      7.204E-02      7.877E-02      3.851E-02
Pb-214           4.943E-01      8.013E-02      8.472E-02      4.320E-02
Ra-226    #      7.136E-01      5.847E-01      5.867E-01      4.443E-01
Th-234    #AB    6.405E-01      6.339E-01      6.368E-01      1.021E+00
Tl-208           1.659E-01      3.767E-02      3.917E-02      1.317E-02
U-235     #AB    4.392E-02      4.193E-02      4.202E-02      1.275E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.304E+01

Analyst: Philip Smith
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Sample description                                             
QC682142, 196596, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130429_008.An1

Acquisition information
Start time:                 4/29/2013 12:08:24
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2719E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2719E+02) = 

8.2603E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/15/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1182

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.54        4. 281.71   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.31       19.  76.30   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.85       57.  26.78   0.83  2.840E-02
77.33       93.  16.28   0.84  3.025E-02
93.28       26.  63.06   0.85  3.953E-02    92.59   4.343  4.593E-01 Th234 

93.35   4.100  4.820E-01 Ac228 
93.35   5.760  3.431E-01 U235  
93.35   5.760  3.431E-01 U235  

93.28       28.  57.21   0.85  3.990E-02    92.59   4.343  4.951E-01 Th234 
93.35   4.100  5.195E-01 Ac228 
93.35   5.760  3.698E-01 U235  

93.28       28.  57.21   0.85  3.990E-02    92.59   4.343  4.951E-01 Th234 
93.35   4.100  5.195E-01 Ac228 
93.35   5.760  3.698E-01 U235  

143.85       12. 119.84   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  6.656E-02 U235  

186.14       36.  47.74   0.96  4.819E-02   185.72  57.000  3.957E-02 U235  
186.21   3.555  6.350E-01 Ra226 
185.72  57.000  3.957E-02 U235  

186.16       40.  40.97   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.136E-01 Ra226 

238.62      242.   9.12   1.03  4.318E-02   238.63  43.600  3.829E-01 Pb212 
241.95       16.  99.10   1.01  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.42       14.  85.48   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.23      129.  12.38   1.08  3.813E-02   295.22  18.414  5.415E-01 Pb214 
300.08       16.  56.58   1.07  3.774E-02   300.09   3.180  4.178E-01 Pb212 
338.07       87.  15.27   0.96  3.495E-02   338.32  11.400  6.652E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.70      192.   9.55   0.99  3.405E-02   351.93  35.600  4.698E-01 Pb214 
583.18      112.  11.35   0.46  2.416E-02   583.19  85.000  1.662E-01 Tl208 
609.37      130.  10.71   0.98  2.345E-02   609.31  45.490  3.510E-01 Bi214 
726.92        9.  74.98   1.45  2.078E-02   727.33   6.650    PBC<MDA Bi212 
860.47       17.  45.18   0.41  1.851E-02   860.53  12.400  2.266E-01 Tl208 
880.47        6.  76.73   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.19        5. 114.90   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.20       52.  17.50   0.97  1.779E-02   911.20  26.200  3.400E-01 Ac228 
965.41        2. 430.94   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.03       44.  21.80   1.68  1.704E-02   968.96  15.900  4.969E-01 Ac228 
997.56        1. 811.47   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.27       23.  32.49   1.70  1.535E-02  1120.29  14.910  3.130E-01 Bi214 
1172.51        4. 162.62   1.73  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.72      435.   4.79   1.96  1.254E-02  1460.82  10.550  9.613E+00 K40   
1764.07        6.  45.11   1.92  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.79    74.86       104.        44. 1.535E+03   75.83   0.424  -      sM
308.68    77.33        79.        79. 2.605E+03   39.74   0.868  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.58    59.54        76.         4.     0.002   563.42   0.816s
Th-234    252.64    63.31       100.        19.     0.007   152.59   0.820 
Th-234    372.39    93.28       119.        26.     0.010   126.12   0.853s
Ac-228    372.69    93.35       112.        28.     0.010   114.41   0.854D
U-235     372.69    93.35       112.        28.     0.010   114.41   0.854D
Pa-234    521.77   130.66       125.       -13.    -0.005   241.23   0.896s
U-235     574.51   143.85        96.        12.     0.004   239.69   0.910s
U-235     743.51   186.14       126.        36.     0.013    95.47   0.955s
Ra-226    743.59   186.16       114.        40.     0.015    81.95   0.956 
U-235     822.36   205.86       100.       -12.    -0.004   244.05   0.976s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.30   238.62       103.       236.     0.087    18.24   1.028 
Pb-214    966.62   241.95       154.        16.     0.006   198.21   1.014 
Tl-208   1108.39   277.42        63.        14.     0.005   170.95   1.051 
Pb-214   1179.61   295.23        49.       124.     0.046    24.75   1.085s
Pb-212   1198.99   300.08        43.        16.     0.006   113.17   1.074s
Ac-228   1350.84   338.07        30.        87.     0.032    30.53   0.958 
Eu-152   1370.59   343.01        43.        -7.    -0.003   285.10   1.117s
Pb-214   1405.36   351.70        54.       186.     0.069    19.09   0.990 
Tl-208   2330.99   583.18        14.       112.     0.041    22.71   0.464s
Bi-214   2435.76   609.37        32.       122.     0.045    21.42   0.981s
Cs-137   2654.72   664.11        31.        -5.    -0.002   338.95   1.398s
Eu-154   2885.20   721.72        29.        -6.    -0.002   253.04   1.446s
Bi-212   2906.01   726.92        17.         9.     0.003   149.96   1.449s
Bi-212   3129.75   782.85        18.        -2.    -0.001   559.50   1.491s
Tl-208   3440.35   860.47        14.        17.     0.006    90.37   0.409s
Eu-154   3502.53   876.01        21.        -2.    -0.001   851.68   1.552s
Pa-234   3520.58   880.52         6.         6.     0.002   153.46   1.557D
Pa-234   3531.47   883.24        15.         5.     0.002   229.80   1.559D
Ac-228   3643.37   911.20         9.        52.     0.019    35.00   0.974s
Pa-234   3783.56   946.23        21.        -1.     0.000  1034.22   1.599s
Eu-152   3860.32   965.41        43.         2.     0.001   861.87   1.611s
Ac-228   3874.79   969.03        16.        44.     0.016    43.60   1.676 
Eu-154   3989.01   997.56        16.         1.     0.000  1622.94   1.630s
Eu-154   4022.13  1005.84        17.        -3.    -0.001   401.84   1.635s
Eu-152   4452.42  1113.33        30.        -2.    -0.001   793.98   1.695s
Bi-214   4480.20  1120.27        23.        23.     0.009    64.97   1.700s
Co-60    4689.37  1172.51        18.         4.     0.001   325.24   1.727s
Eu-154   5097.62  1274.47        16.        -3.    -0.001   460.39   1.774s
Co-60    5329.68  1332.42        10.        -1.     0.000   747.00   1.798s
Eu-152   5640.22  1409.95        20.        -3.    -0.001   459.02   1.827s
K-40     5843.57  1460.72        19.       416.     0.154     9.59   1.960 
Bi-212   6487.72  1621.50        15.        -3.    -0.001   336.55   1.889s
Bi-214   7059.07  1764.07        10.         6.     0.002    90.22   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9929E-01                                      5.12E+12             
911.20 3.400E-01  (  4.639E-02 1.75E+01 2.62E+01 G  
968.96 4.969E-01  (  1.053E-01 2.18E+01 1.59E+01 G  
338.32 6.652E-01 +   9.868E-02 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 5.195E-01     4.619E-01 5.72E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.4934E-02                                      1.58E+05             
59.54 2.493E-02 &(  1.141E-01 2.82E+02 3.59E+01 G  

Bi-212   N   1.9524E-01                                      5.12E+12             
727.33 1.952E-01 &(  2.155E-01 7.50E+01 6.65E+00 G  
785.37-3.055E-01 &   1.366E+00 2.80E+02 1.11E+00 G  

1620.74-5.998E-01 +   1.574E+00 1.68E+02 1.51E+00 G  

Bi-214   N   3.4161E-01                                      5.84E+05             
609.31 3.510E-01  (P 3.758E-02 1.07E+01 4.55E+01 G  

1120.29 3.130E-01 ?(P 1.506E-01 3.25E+01 1.49E+01 G  
1764.49 1.042E-01 - P 1.385E-01 4.51E+01 1.53E+01 G  

Co-60    T   2.6744E-03                                      1.93E+03             
1332.49-2.859E-03 ?(  1.708E-02 3.73E+02 1.00E+02 G  
1173.23 8.215E-03 &(  2.092E-02 1.63E+02 9.98E+01 G  

Cs-137   I  -7.7975E-03                                      1.10E+04             
661.66-7.798E-03 &(  2.097E-02 1.69E+02 8.50E+01 G  

Eu-152   I  -5.0809E-03                                      4.94E+03             
344.28-2.264E-02 ?(  5.119E-02 1.43E+02 2.66E+01 G  
121.78-1.261E-06 %   5.337E-02 2.57E+06 2.84E+01 G  
778.90-1.021E-03 &   1.184E-01 7.05E+03 1.30E+01 G  
964.08 2.711E-02 ?(  1.901E-01 4.31E+02 1.45E+01 G  

1112.08-2.931E-02 +   1.886E-01 3.97E+02 1.34E+01 G  
1408.01-3.291E-02 +   1.203E-01 2.30E+02 2.09E+01 G  

Eu-154   I  -5.7214E-03                                      3.14E+03             
873.18-2.137E-02 &(  1.472E-01 4.26E+02 1.22E+01 G  
123.07 3.755E-04 %   4.026E-02 6.51E+03 4.04E+01 G  

1274.43-1.643E-02 +   6.001E-02 2.30E+02 3.49E+01 G  
723.30-4.682E-02 +   9.267E-02 1.27E+02 2.00E+01 G  

1004.72-3.171E-02 &   1.006E-01 2.01E+02 1.79E+01 G  
996.25 1.242E-02 ?(  1.642E-01 8.11E+02 1.05E+01 G  

K-40     N   9.6128E+00                                      4.57E+11             
1460.82 9.613E+00  (P 2.374E-01 4.79E+00 1.06E+01 G  

Pa-234   N   2.4973E-02                                      1.63E+12             
131.30-4.569E-02 ?(  8.845E-02 1.21E+02 1.82E+01 G  
569.50 3.709E-04 %   1.008E-01 1.65E+04 9.30E+00 G  
946.00-1.658E-02 +   1.392E-01 5.17E+02 1.35E+01 G  
880.52 8.817E-02  (  9.271E-02 7.67E+01 1.05E+01 G  
883.24 8.915E-02  (  1.558E-01 1.15E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.8525E-01                                      5.12E+12             
238.63 3.829E-01  (P 3.851E-02 9.12E+00 4.36E+01 G  
300.09 4.178E-01 ?(P 3.895E-01 5.66E+01 3.18E+00 G  

Pb-214   N   4.9425E-01                                      5.84E+05             
351.93 4.698E-01  (P 4.320E-02 9.55E+00 3.56E+01 G  
295.22 5.415E-01  (P 7.087E-02 1.24E+01 1.84E+01 G  
242.00 1.544E-01 - P 2.839E-01 9.91E+01 7.27E+00 G  

Ra-226   N   7.1355E-01                                      5.84E+05             
186.21 7.136E-01 ?(  4.443E-01 4.10E+01 3.56E+00 G  

Th-234   N   6.4045E-01                                      1.63E+12             
63.30 8.503E-01 ?(  1.021E+00 7.63E+01 3.75E+00 G  
92.59 4.593E-01 &(  4.533E-01 6.31E+01 4.34E+00 G  

Tl-208   N   1.6590E-01                                      5.12E+12             
583.19 1.662E-01 @(  1.317E-02 1.14E+01 8.50E+01 G  
277.37 1.614E-01  (  2.158E-01 8.55E+01 6.60E+00 G  
860.53 2.266E-01 +   1.162E-01 4.52E+01 1.24E+01 G  

U-235    N   4.3916E-02                                      2.57E+11             
143.77 6.656E-02 ?(  1.275E-01 1.20E+02 1.09E+01 G  
205.32-1.565E-01 +   3.056E-01 1.22E+02 5.02E+00 G  
163.36 0.000E+00 -   3.223E-01 1.00E+03 5.08E+00 G  
185.72 3.957E-02 &(  2.913E-02 4.77E+01 5.70E+01 G  

Energy duplication    
93.35 3.698E-01     3.288E-01 5.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54        76.         4.     0.002   563.42   2.493E-02   
Th-234      63.31       100.        19.     0.007   152.59   8.503E-01   
Th-234      93.28       119.        26.     0.010   126.12   4.593E-01   
U-235       93.35       112.        28.     0.010   114.41   3.698E-01   
U-235      143.85        96.        12.     0.004   239.69   6.656E-02   
U-235      186.14       126.        36.     0.013    95.47   3.957E-02   
U-235      205.86       100.       -12.    -0.004   244.05  -1.565E-01   
Eu-152     343.01        43.        -7.    -0.003   285.10  -2.264E-02   
Cs-137     664.11        31.        -5.    -0.002   338.95  -7.798E-03   
Eu-154     721.72        29.        -6.    -0.002   253.04  -4.682E-02   
Eu-154     876.01        21.        -2.    -0.001   851.68  -2.137E-02   
Eu-152     965.41        43.         2.     0.001   861.87   2.711E-02   
Eu-154     997.56        16.         1.     0.000  1622.94   1.242E-02   
Eu-154    1005.84        17.        -3.    -0.001   401.84  -3.171E-02   
Eu-152    1113.33        30.        -2.    -0.001   793.98  -2.931E-02   
Co-60     1172.51        18.         4.     0.001   325.24   8.215E-03   
Eu-154    1274.47        16.        -3.    -0.001   460.39  -1.643E-02   
Co-60     1332.42        10.        -1.     0.000   747.00  -2.859E-03   
Eu-152    1409.95        20.        -3.    -0.001   459.02  -3.291E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.9929E-01    3.9929E-01   1.1162E-01    1.1531E-01  4.639E-02
Am-241 #A    2.4929E-02    2.4934E-02   1.4048E-01    1.4050E-01  1.141E-01
Bi-212 #A    1.9524E-01    1.9524E-01   2.9278E-01    2.9296E-01  2.155E-01
Bi-214       3.4160E-01    3.4161E-01   7.7855E-02    7.9390E-02  3.758E-02
Co-60  #A    2.6314E-03    2.6744E-03   8.6983E-03    8.6991E-03  1.708E-02
Cs-137 #A   -7.7754E-03   -7.7975E-03   2.6430E-02    2.6432E-02  2.097E-02
Eu-152 #A   -5.0489E-03   -5.0809E-03   1.4486E-02    1.4489E-02  5.119E-02
Eu-154 #A   -5.6648E-03   -5.7214E-03   4.8729E-02    4.8730E-02  1.472E-01
K-40         9.6128E+00    9.6128E+00   9.6483E-01    1.0791E+00  2.374E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_008.An1               

Pa-234  A    2.4973E-02    2.4973E-02   3.0534E-02    3.1160E-02  8.845E-02
Pb-212       3.8525E-01    3.8525E-01   7.2043E-02    7.8773E-02  3.851E-02
Pb-214       4.9422E-01    4.9425E-01   8.0128E-02    8.4719E-02  4.320E-02
Ra-226 #     7.1352E-01    7.1355E-01   5.8475E-01    5.8675E-01  4.443E-01
Th-234 #A    6.4045E-01    6.4045E-01   6.3395E-01    6.3684E-01  1.021E+00
Tl-208       1.6590E-01    1.6590E-01   3.7673E-02    3.9165E-02  1.317E-02
U-235  #A    4.3916E-02    4.3916E-02   4.1927E-02    4.2022E-02  1.275E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2034.7 keV)     1.211E+01  pCi/g         
Total Decayed Activity (  911.1 to  2034.7 keV) 1.2112661E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/25/13 12:53                
Type:            LCS                           Analyzed:        04/24/13 10:24                
Lab ID:          QC680978                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   303.97 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196596                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.0                11.3                 0.395     86.9   54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244162 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597004.2                                                  
File          : 2_20130424_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC680978                                                         
Matrix        : Soil                                                             
Batch         : 196596                                                           
Time          : 24-APR-2013 10:24                                                
Sample Amount : 303.97 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   11.30  87    54-146  .39477        .64782        u    

u=use  

Page 1 of 1                                                                                                           1513164597004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC680978, 196596, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/25/2013 12:53           Live Time: 2700   sec

Acquisition Time: 4/24/2013 10:24:19        Real Time: 2705   sec
Analysis Time: 4/24/2013 11:09           Dead Time: 0.20   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.133E-01      2.715E-01      2.778E-01      1.490E-01
Am-241    #AB    2.255E-02      4.229E-01      4.229E-01      3.478E-01
Bi-212           9.921E-01      8.346E-01      8.361E-01      5.114E-01
Bi-214           1.130E+01      3.948E-01      6.478E-01      8.036E-02
Co-60     #AB   -4.773E-03      5.324E-02      5.324E-02      4.349E-02
Cs-137           8.300E-02      5.412E-02      5.425E-02      3.500E-02
Eu-152    #      3.232E-01      8.922E-02      9.112E-02      1.429E-01
Eu-154    #AB   -2.305E-01      4.676E-01      4.678E-01      3.730E-01
K-40             9.483E+00      1.211E+00      1.302E+00      4.497E-01
Pa-234    #AB    1.279E-01      2.442E-01      2.462E-01      2.006E-01
Pb-212           4.868E-01      1.366E-01      1.424E-01      9.044E-02
Pb-214           1.274E+01      4.056E-01      8.168E-01      1.178E-01
Ra-226           1.298E+01      1.799E+00      2.003E+00      1.102E+00
Th-234    #AB    1.292E+00      3.748E+00      3.750E+00      3.061E+00
Tl-208           2.178E-01      7.624E-02      7.753E-02      4.328E-02
U-235     #      6.592E-01      9.357E-02      1.027E-01      4.083E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.151E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 11:09:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Sample description                                             
QC680978, 196596, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_004.An1

Acquisition information
Start time:                 4/24/2013 10:24:19
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0397E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0397E+02) = 

8.8913E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 11:09:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/25/2013 12:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1115

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.59        4. 937.55   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.82       27. 145.07   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      695.   6.54   0.85  2.833E-02
77.22     1176.   4.22   0.85  3.014E-02
79.38       89.  36.76   0.85  3.168E-02
87.23      459.   8.47   0.86  3.670E-02
89.91      182.  18.39   0.87  3.818E-02
93.24       57.  62.81   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.142E+00 Ac228 
93.35   5.760  8.126E-01 U235  

93.24       57.  62.81   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.142E+00 Ac228 

94.01       13. 246.02   0.87  3.953E-02
121.86       31. 124.06   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  7.509E-02 Eu152 
123.80       22. 168.77   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.769E-02 Eu154 
132.89       24. 138.07   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.914E-02 Pa234 
186.19      674.   6.93   1.06  4.815E-02   185.72  57.000  8.087E-01 U235  

186.21   3.555  1.298E+01 Ra226 
185.72  57.000  8.087E-01 U235  

228.82       18.  98.36   0.28  4.413E-02
238.55      294.  11.53   1.02  4.318E-02   238.63  43.600  5.036E-01 Pb212 
241.94     1265.   3.43   1.02  4.286E-02   242.00   7.268  1.335E+01 Pb214 
258.52       59.  43.29   0.69  4.130E-02
274.55       62.  47.36   0.58  3.987E-02
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 11:09:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.10     2755.   2.27   1.03  3.814E-02   295.22  18.414  1.290E+01 Pb214 
300.35       16. 158.41   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
313.97       24.  67.95   0.48  3.667E-02
337.98       50.  53.48   1.12  3.494E-02   338.32  11.400  4.152E-01 Ac228 
351.79     4642.   1.64   1.10  3.405E-02   351.93  35.600  1.260E+01 Pb214 
428.52       19.  72.68   0.50  2.981E-02
486.99       55.  36.61   0.83  2.732E-02
583.21      136.  17.51   1.03  2.416E-02   583.19  85.000  2.177E-01 Tl208 
609.32     3667.   1.74   1.27  2.345E-02   609.31  45.490  1.130E+01 Bi214 
661.86       47.  32.60   0.65  2.217E-02   661.66  84.990  8.300E-02 Cs137 
727.04       34.  42.06   1.46  2.078E-02   727.33   6.650  8.084E-01 Bi212 
768.34      342.   7.49   1.39  2.001E-02
786.08       97.  15.09   1.51  1.972E-02   785.37   1.110  1.454E+01 Bi212 
860.76       30.  49.40   1.56  1.851E-02   860.53  12.400  4.244E-01 Tl208 
879.64       11. 131.83   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.951E-01 Pa234 
910.99      115.  16.69   0.74  1.779E-02   911.20  26.200  8.133E-01 Ac228 
934.19      236.   8.94   1.52  1.748E-02
964.57       27.  62.91   1.64  1.710E-02   964.08  14.500  3.599E-01 Eu152 

964.08  14.500  3.599E-01 Eu152 
968.99       42.  41.20   1.64  1.704E-02   968.96  15.900  5.079E-01 Ac228 

1111.41        6. 190.42   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  9.580E-02 Eu152 

1120.32      880.   4.09   1.57  1.535E-02  1120.29  14.910  1.263E+01 Bi214 
1182.37       24.  37.76   0.59  1.476E-02
1238.20      298.   8.21   1.46  1.426E-02
1408.07      103.  13.80   1.92  1.291E-02  1408.01  20.850  1.262E+00 Eu152 

1408.01  20.850  1.262E+00 Eu152 
1460.60      400.   6.08   0.73  1.254E-02  1460.82  10.550  9.483E+00 K40   
1618.94       10.  84.57   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17      735.   4.14   2.35  1.070E-02  1764.49  15.310  1.469E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.21    74.76       923.       571. 2.016E+04   18.18   0.935  -       M
307.93    77.19       777.       964. 3.199E+04   10.56   0.836  -       M
316.53    79.35       356.        51. 1.623E+03   99.65   0.661 TH-227  sM
348.18    87.27       647.       456. 1.243E+04   19.65   1.158  -      sM
358.91    89.95       497.       139. 3.646E+03   50.43   0.672  -       M
913.97   228.82       178.        18. 4.124E+02  196.72   0.276  -       c

1032.67   258.52       274.        59. 1.438E+03   86.59   0.693 PB-214  s 
1096.74   274.55       326.        62. 1.568E+03   94.72   0.584 PB-214  sM
1254.33   313.97       137.        24. 6.599E+02  135.91   0.480  -      sc
1712.34   428.52        86.        19. 6.239E+02  145.36   0.504  -      sc
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1946.15   486.99       124.        55. 2.006E+03   73.23   0.829 PB-214  s 
3071.55   768.34        90.       342. 1.709E+04   14.99   1.388 BI-214   M
3735.19   934.19        57.       236. 1.352E+04   17.88   1.518 BI-214  s 
4728.58  1182.37        22.        24. 1.654E+03   75.52   0.588  -      s 
4952.11  1238.20        66.       298. 2.087E+04   16.42   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.58    60.59       612.         4.     0.001  1875.09   0.833s
Th-234    254.50    63.82       779.        27.     0.010   290.14   0.837 
Th-234    375.12    94.01       522.        13.     0.005   492.03   0.868s
U-235     372.50    93.35       606.        57.     0.021   125.62   0.869D
Ac-228    372.50    93.35       606.        57.     0.021   125.62   0.869D
Eu-152    486.43   121.86       736.        31.     0.012   248.13   0.899s
Eu-154    494.20   123.80       700.        22.     0.008   337.54   0.901s
Pa-234    530.51   132.89       556.        24.     0.009   276.14   0.909s
U-235     573.99   143.77       852.        -5.    -0.002  1580.41   0.922s
U-235     743.68   186.22       768.       660.     0.245    14.20   0.965 
Ra-226    743.54   186.19       604.       674.     0.250    13.86   1.057 
U-235     819.05   205.08       653.       -19.    -0.007   378.94   0.985s
Pb-212    952.90   238.56       492.       281.     0.104    27.48   0.891 
Pb-214    966.44   241.95       399.      1230.     0.455     7.72   1.011 
Tl-208   1115.10   279.14       372.        -9.    -0.003   638.66   1.057s
Pb-214   1178.91   295.10       377.      2750.     1.019     4.54   1.035 
Pb-212   1199.89   300.35       356.        16.     0.006   316.82   1.080s
Ac-228   1350.32   337.98       336.        50.     0.019   106.97   1.117 
Eu-152   1372.78   343.59       290.       -15.    -0.005   329.43   1.123s
Pb-214   1405.53   351.79       346.      4636.     1.717     3.27   1.097 
Pa-234   2275.07   569.23       154.        -3.    -0.001  1008.93   1.328s
Tl-208   2330.96   583.21       134.       136.     0.050    35.01   1.031 
Bi-214   2435.42   609.32       125.      3659.     1.355     3.49   1.269 
Cs-137   2645.57   661.86        74.        47.     0.018    65.20   0.646s
Eu-154   2891.36   723.30       144.       -26.    -0.010   136.65   1.457s
Bi-212   2906.30   727.04        85.        34.     0.013    84.12   1.461s
Eu-152   3113.99   778.95       103.       -11.    -0.004   269.08   1.502s
Bi-212   3142.51   786.08        58.        97.     0.036    30.18   1.507 
Tl-208   3441.34   860.76        92.        30.     0.011    98.80   1.564 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   3490.20   872.97       116.       -16.    -0.006   202.92   1.574s
Pa-234   3516.89   879.64       106.        11.     0.004   263.67   1.579s
Pa-234   3528.78   882.61       107.        -2.    -0.001  1805.77   1.581s
Ac-228   3642.32   910.99        82.       115.     0.043    33.38   0.739s
Pa-234   3785.47   946.76       104.       -12.    -0.004   246.66   1.627s
Eu-152   3856.76   964.57       131.        27.     0.010   125.82   1.640s
Ac-228   3874.45   968.99       127.        42.     0.015    82.39   1.643s
Eu-154   3983.83   996.32        78.       -10.    -0.004   260.65   1.662s
Eu-154   4016.28  1004.43        81.        -4.    -0.001   699.98   1.668s
Eu-152   4444.51  1111.41        62.         6.     0.002   380.84   1.740s
Bi-214   4480.17  1120.32        91.       878.     0.325     8.18   1.573 
Co-60    5327.76  1332.01        57.        -2.    -0.001  1115.33   1.874s
Eu-152   5632.40  1408.07        49.       103.     0.038    27.60   1.915s
K-40     5842.77  1460.60        60.       381.     0.141    12.15   0.731s
Bi-212   6477.10  1618.94        28.        10.     0.004   169.13   2.019s
Bi-214   7059.04  1764.17        40.       730.     0.270     8.28   2.350 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1328E-01                                      5.12E+12             
911.20 8.133E-01  (  1.490E-01 1.67E+01 2.62E+01 G  
968.96 5.079E-01 -   3.195E-01 4.12E+01 1.59E+01 G  
338.32 4.152E-01 -   3.529E-01 5.35E+01 1.14E+01 G  

Energy duplication    
93.35 1.142E+00     1.155E+00 6.28E+01 4.10E+00 XA 

Am-241   I   2.2553E-02                                      1.58E+05             
59.54 2.255E-02 &(  3.478E-01 9.38E+02 3.59E+01 G  

Bi-212   N   9.9213E-01                                      5.12E+12             
727.33 8.084E-01 ?(  5.114E-01 4.21E+01 6.65E+00 G  
785.37 1.454E+01 +   2.670E+00 1.51E+01 1.11E+00 G  

1620.74 1.801E+00 ?(  2.318E+00 8.46E+01 1.51E+00 G  

Bi-214   N   1.1296E+01                                      5.84E+05             
609.31 1.130E+01  (P 8.036E-02 1.74E+00 4.55E+01 G  

1120.29 1.263E+01 + P 3.194E-01 4.09E+00 1.49E+01 G  
1764.49 1.469E+01 + P 2.958E-01 4.14E+00 1.53E+01 G  

Co-60    T  -4.7733E-03                                      1.93E+03             
1332.49-4.773E-03 ?(  4.349E-02 5.58E+02 1.00E+02 G  
1173.23-1.861E-03 %   4.057E-02 1.33E+03 9.98E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   8.3003E-02                                      1.10E+04             
661.66 8.300E-02  (  3.500E-02 3.26E+01 8.50E+01 G  

Eu-152   I   3.2321E-01                                      4.94E+03             
344.28-5.333E-02 ?(  1.429E-01 1.65E+02 2.66E+01 G  
121.78 7.509E-02 ?(  1.519E-01 1.24E+02 2.84E+01 G  
778.90-1.410E-01 +   3.046E-01 1.35E+02 1.30E+01 G  
964.08 3.599E-01 ?(  3.552E-01 6.29E+01 1.45E+01 G  

1112.08 9.580E-02 ?(  2.936E-01 1.90E+02 1.34E+01 G  
1408.01 1.262E+00  (  2.007E-01 1.38E+01 2.09E+01 G  

Eu-154   I  -2.3045E-01                                      3.14E+03             
873.18-2.305E-01 ?(  3.730E-01 1.01E+02 1.22E+01 G  
123.07 3.769E-02 &   1.040E-01 1.69E+02 4.04E+01 G  

1274.43-4.609E-03 &   1.239E-01 1.64E+03 3.49E+01 G  
723.30-2.058E-01 +   2.219E-01 6.83E+01 2.00E+01 G  

1004.72-4.107E-02 +   2.342E-01 3.50E+02 1.79E+01 G  
996.25-1.871E-01 +   3.897E-01 1.30E+02 1.05E+01 G  

K-40     N   9.4832E+00                                      4.57E+11             
1460.82 9.483E+00  (P 4.497E-01 6.08E+00 1.06E+01 G  

Pa-234   N   1.2789E-01                                      1.63E+12             
131.30 8.914E-02 ?(  2.006E-01 1.38E+02 1.82E+01 G  
569.50-5.041E-02 &   4.166E-01 5.04E+02 9.30E+00 G  
946.00-1.696E-01 +   3.351E-01 1.23E+02 1.35E+01 G  
880.52 1.951E-01 &(  4.128E-01 1.32E+02 1.05E+01 G  
883.24-3.037E-02 -   4.500E-01 9.03E+02 9.70E+00 G  

Pb-212   N   4.8682E-01                                      5.12E+12             
238.63 4.910E-01  (P 9.044E-02 1.37E+01 4.36E+01 G  
300.09 4.292E-01 ?(P 1.207E+00 1.58E+02 3.18E+00 G  

Pb-214   N   1.2737E+01                                      5.84E+05             
351.93 1.260E+01  (P 1.178E-01 1.64E+00 3.56E+01 G  
295.22 1.290E+01  (P 2.121E-01 2.27E+00 1.84E+01 G  
242.00 1.300E+01  (P 4.922E-01 3.86E+00 7.27E+00 G  

Ra-226   N   1.2977E+01                                      5.84E+05             
186.21 1.298E+01  (  1.102E+00 6.93E+00 3.56E+00 G  

Th-234   N   1.2919E+00                                      1.63E+12             
63.30 1.292E+00 ?(  3.061E+00 1.45E+02 3.75E+00 G  
92.59 2.536E-01 -   1.021E+00 2.46E+02 4.34E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   2.1775E-01                                      5.12E+12             
583.19 2.177E-01  (  4.328E-02 1.75E+01 8.50E+01 G  
277.37-1.082E-01 &   5.660E-01 3.19E+02 6.60E+00 G  
860.53 4.244E-01 +   3.206E-01 4.94E+01 1.24E+01 G  

U-235    N   6.5918E-01                                      2.57E+11             
143.77-3.141E-02 &(  4.083E-01 7.90E+02 1.09E+01 G  
205.32-2.715E-01 +   8.414E-01 1.89E+02 5.02E+00 G  
163.36-3.306E-02 &   6.923E-01 1.27E+03 5.08E+00 G  
185.72 7.917E-01  (  7.743E-02 7.10E+00 5.70E+01 G  

Energy duplication    
93.35 8.126E-01     8.219E-01 6.28E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 11:09:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.59       612.         4.     0.001  1875.09   2.255E-02   
Th-234      63.82       779.        27.     0.010   290.14   1.292E+00   
Th-234      94.01       522.        13.     0.005   492.03   2.536E-01   
U-235       93.35       606.        57.     0.021   125.62   8.126E-01   
Eu-152     121.86       736.        31.     0.012   248.13   7.509E-02   
Eu-154     123.80       700.        22.     0.008   337.54   3.769E-02   
Pa-234     132.89       556.        24.     0.009   276.14   8.914E-02   
U-235      143.77       852.        -5.    -0.002  1580.41  -3.141E-02   
U-235      186.22       768.       660.     0.245    14.20   7.917E-01   
U-235      205.08       653.       -19.    -0.007   378.94  -2.715E-01   
Eu-152     343.59       290.       -15.    -0.005   329.43  -5.333E-02   
Pa-234     569.23       154.        -3.    -0.001  1008.93  -5.041E-02   
Eu-154     723.30       144.       -26.    -0.010   136.65  -2.058E-01   
Eu-152     778.95       103.       -11.    -0.004   269.08  -1.410E-01   
Eu-154     872.97       116.       -16.    -0.006   202.92  -2.305E-01   
Pa-234     879.64       106.        11.     0.004   263.67   1.951E-01   
Pa-234     882.61       107.        -2.    -0.001  1805.77  -3.037E-02   
Pa-234     946.76       104.       -12.    -0.004   246.66  -1.696E-01   
Eu-152     964.57       131.        27.     0.010   125.82   3.599E-01   
Eu-154     996.32        78.       -10.    -0.004   260.65  -1.871E-01   
Eu-154    1004.43        81.        -4.    -0.001   699.98  -4.107E-02   
Eu-152    1111.41        62.         6.     0.002   380.84   9.580E-02   
Co-60     1332.01        57.        -2.    -0.001  1115.33  -4.773E-03   
Eu-152    1408.07        49.       103.     0.038    27.60   1.262E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1328E-01    8.1328E-01   2.7146E-01    2.7778E-01  1.490E-01
Am-241 #A    2.2550E-02    2.2553E-02   4.2288E-01    4.2289E-01  3.478E-01
Bi-212       9.9213E-01    9.9213E-01   8.3458E-01    8.3613E-01  5.114E-01
Bi-214       1.1296E+01    1.1296E+01   3.9477E-01    6.4782E-01  8.036E-02
Co-60  #A   -4.7222E-03   -4.7733E-03   5.3238E-02    5.3239E-02  4.349E-02
Cs-137       8.2846E-02    8.3003E-02   5.4116E-02    5.4247E-02  3.500E-02
Eu-152 #C    3.2186E-01    3.2321E-01   8.9217E-02    9.1118E-02  1.429E-01
Eu-154 #A   -2.2894E-01   -2.3045E-01   4.6763E-01    4.6778E-01  3.730E-01
K-40         9.4832E+00    9.4832E+00   1.2111E+00    1.3015E+00  4.497E-01
Pa-234 #A    1.2789E-01    1.2789E-01   2.4415E-01    2.4622E-01  2.006E-01
Pb-212       4.8682E-01    4.8682E-01   1.3662E-01    1.4242E-01  9.044E-02
Pb-214       1.2736E+01    1.2737E+01   4.0559E-01    8.1675E-01  1.178E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_004.An1               

Ra-226       1.2977E+01    1.2977E+01   1.7990E+00    2.0028E+00  1.102E+00
Th-234 #A    1.2919E+00    1.2919E+00   3.7483E+00    3.7503E+00  3.061E+00
Tl-208       2.1775E-01    2.1775E-01   7.6243E-02    7.7528E-02  4.328E-02
U-235  #C    6.5918E-01    6.5918E-01   9.3575E-02    1.0273E-01  4.083E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     4.909E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 4.9086678E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244162                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/25/13 12:54                
Lab ID:          QC680977                      Analyzed:        04/24/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.04 g                      
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196596                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0441 U         0.0982         0.0764            0.9    
Bismuth-212                         -0.00160 U        0.147          0.121                    
Bismuth-214                          0.00343 U        0.0427         0.0347                   
Cesium-137                          -0.00155 U        0.0187         0.0152            0.07   
Cobalt-60                            0 U              0.00439        0.0253            0.03   
Europium-152                        -0.00130 U        0.0449         0.0368            0.1    
Europium-154                         0 U              0.0371         0.0562            0.2    
Lead-210                            -0.428 U          3.00           2.42                     
Lead-212                            -0.0103 U         0.413          0.0319                   
Lead-214                            -0.000456 U       0.0304         0.0258                   
Potassium-40                        -0.591 U          2.53           0.332                    
Protactinium-234                     0 U              0.0337         0.102                    
Radium-226 (By Bismuth-214)          0.00343 U        0.0427         0.0347            0.2    
Thallium-208                         0.00449 U        0.0177         0.0139                   
Thorium-232 (By Actinium-228)        0.0187 U         0.0617         0.0476            0.9    
Thorium-234                          0.0489 U         0.221          0.177                    
Uranium-235                          0.0104 U         0.0211         0.0163            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244162 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC680977                                                       

Seqnum : 1513164597007.2                               Matrix        : Soil                                                           

File   : 2_20130424_007                                Batch         : 196596                       Time      : 24-APR-2013 13:04     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.04408      0.07641  0.9   .098191       .098268       u    
Bismuth-212                     -0.001601     0.1208         .14692        .14692        u    
Bismuth-214                     0.003435      0.03474        .042663       .042664       u    
Cesium-137                      -0.001554     0.01520  0.07  .018747       .018747       u    
Cobalt-60                       0             0.02529  0.03  .0043853      .0043854      u    
Europium-152                    -0.001303     0.03679  0.1   .044861       .044861       u    
Europium-154                    0             0.05621  0.2   .037132       .037132       u    
Lead-210                        -0.4283       2.423          2.9979        2.9982        u    
Lead-212                        -0.01031      0.03186        .41254        .41254        u    
Lead-214                        -0.0004565    0.02581        .030409       .03041        u    
Potassium-40                    -0.5905       0.3316         2.5293        2.5297        u    
Protactinium-234                0             0.1021         .033706       .033706       u    
Radium-226 (By Bismuth-214)     0.003435      0.03474  0.2   .042663       .042664       u    
Thallium-208                    0.004490      0.01389        .017671       .017673       u    
Thorium-232 (By Actinium-228)   0.01866       0.04757  0.9   .061687       .0617         u    
Thorium-234                     0.04888       0.1767         .22112        .22117        u    
Uranium-235                     0.01043       0.01630  0.18  .021062       .02108        u    

u=use  

Page 1 of 1                                                                                                           1513164597007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC680977, 196596, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/25/2013 12:54           Live Time: 2700   sec

Acquisition Time: 4/24/2013 13:04:42        Real Time: 2702   sec
Analysis Time: 4/24/2013 13:49           Dead Time: 0.08   %

Analysis Quantity: 3.080E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.866E-02      6.169E-02      6.170E-02      4.757E-02
Am-241    #AB   -4.408E-02      9.819E-02      9.827E-02      7.641E-02
Bi-212    #AB   -1.601E-03      1.469E-01      1.469E-01      1.208E-01
Bi-214    #AB    3.435E-03      4.266E-02      4.266E-02      3.474E-02
Co-60     #AB    0.000E+00      4.385E-03      4.385E-03      2.529E-02
Cs-137    #AB   -1.554E-03      1.875E-02      1.875E-02      1.520E-02
Eu-152    #AB   -1.303E-03      4.486E-02      4.486E-02      3.679E-02
Eu-154    #AB    0.000E+00      3.713E-02      3.713E-02      5.621E-02
K-40      #AB   -5.905E-01      2.529E+00      2.530E+00      3.316E-01
Pa-234    #AB    0.000E+00      3.371E-02      3.371E-02      1.021E-01
Pb-210    #AB   -4.283E-01      2.998E+00      2.998E+00      2.423E+00
Pb-212    #AB   -1.031E-02      4.125E-01      4.125E-01      3.186E-02
Pb-214    #AB   -4.565E-04      3.041E-02      3.041E-02      2.581E-02
Ra-226    #AB   -6.530E-02      3.522E-01      3.523E-01      2.844E-01
Th-230    #AB    1.815E+00      3.599E+00      3.602E+00      2.624E+00
Th-234    #AB    4.888E-02      2.211E-01      2.212E-01      1.767E-01
Tl-208    #AB    4.490E-03      1.767E-02      1.767E-02      1.389E-02
U-235     #AB    1.043E-02      2.106E-02      2.108E-02      1.630E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.901E+00

Analyst: Andrew Alexander

136 of 294
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_007.An1               

Sample description                                             
QC680977, 196596, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_007.An1

Acquisition information
Start time:                 4/24/2013 13:04:42
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysis.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0804E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0804E+02) = 

8.7739E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/25/2013 12:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysis.lib             

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.44    46.54        28.        -2.    -0.001   699.93   0.819s
Am-241    241.18    60.49        31.        -7.    -0.003   222.77   0.833s
Th-230    265.86    66.67         8.         5.     0.002   198.30   0.842s
Pb-212    297.45    74.57        24.         7.     0.003   216.81   0.849s
Pb-212    305.97    76.70        26.        -3.    -0.001   493.26   0.852s
Th-234    371.60    93.13        27.         3.     0.001   452.42   0.868s
Pa-234    392.54    98.37        39.        -4.    -0.001   507.94   0.875s
Eu-152    489.09   122.52        30.         6.     0.002   289.17   0.899s
Eu-154    482.79   120.95        22.         1.     0.000  1036.19   0.901s
U-235     650.42   162.89        32.        -5.    -0.002   358.32   0.942s
U-235     742.61   185.96        31.         8.     0.003   201.85   0.965s
Ra-226    749.95   187.79        42.        -3.    -0.001   539.38   0.966s
Ac-228   1079.35   270.20        27.         4.     0.001   387.35   1.050s
Pb-214   1179.16   295.16        34.         2.     0.001   236.19   1.075s
Pb-212   1201.91   300.86        26.        -5.    -0.002   356.12   1.080s
Ac-228   1849.44   462.81        13.         5.     0.002   215.61   1.234s
Tl-208   2328.48   582.59        15.         3.     0.001   393.56   1.340s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2440.08   610.49        25.         1.     0.000  1242.14   1.363s
Cs-137   2644.47   661.59        14.        -1.     0.000  1206.77   1.407s
Eu-152   3112.52   778.58        11.         3.     0.001   292.82   1.501s
Ac-228   3644.28   911.48        11.         3.     0.001   330.55   1.602s
Bi-214   3733.90   933.87         6.         3.     0.001   292.53   1.618s
Pa-234   3780.87   945.61        10.         3.     0.001   360.04   1.627s
Eu-152   3861.53   965.76        16.        -4.    -0.001   301.07   1.640s
Ac-228   3861.64   965.79        17.        -4.    -0.001   312.72   1.640s
Ac-228   3874.78   969.07         8.         5.     0.002   178.25   1.643s
Bi-214   4480.63  1120.43        19.        -4.    -0.002   536.18   1.746s
K-40     5834.57  1458.55        35.       -24.    -0.009   238.52   1.943s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.8662E-02                                      3.65E+11             
911.07 1.866E-02 &(  4.757E-02 1.65E+02 2.90E+01 G  
968.90 5.569E-02 ?   7.097E-02 8.91E+01 1.75E+01 GA 
338.40 4.140E-03 &   7.950E-02 1.17E+03 1.20E+01 GA 
964.77-1.520E-01 +   3.711E-01 1.56E+02 4.99E+00 GA 
463.00 1.335E-01 &   2.162E-01 1.08E+02 4.40E+00 GA 
794.95 1.746E-02 %   3.222E-01 1.13E+03 4.25E+00 GA 
270.25 9.205E-02 &   2.836E-01 1.94E+02 3.46E+00 GA 

Am-241   I  -4.4078E-02                                      3.65E+11             
59.54-4.408E-02 ?(  7.641E-02 1.11E+02 3.63E+01 G  

Bi-212   N  -1.6013E-03                                      3.65E+11             
727.17-1.601E-03 %(  1.208E-01 4.59E+03 1.18E+01 G  

1620.56 0.000E+00 &   2.392E-01 1.00E+03 2.75E+00 GA 
785.42 0.000E+00 +   5.383E-01 1.00E+03 2.00E+00 GA 

Bi-214   N   3.4346E-03                                      3.65E+11             
609.69 3.435E-03  (  3.474E-02 6.21E+02 4.61E+01 G  

1764.51-8.829E-02 % P 2.253E-01 1.00E+03 1.59E+01 GA 
1120.28-5.969E-02 + P 1.427E-01 2.68E+02 1.50E+01 GA 
768.36 0.000E+00 -   2.080E-01 1.00E+03 4.89E+00 GA 

1377.65-2.577E-02 %   4.563E-01 1.09E+03 4.02E+00 GA 
934.05 1.575E-01 ?   3.450E-01 1.46E+02 3.17E+00 GA 

1407.98 2.254E-02 %   7.416E-01 2.01E+03 2.48E+00 GA 
1509.19 0.000E+00 -   2.831E-01 1.00E+03 2.19E+00 GA 
665.45 0.000E+00 &   8.026E-01 1.00E+03 1.56E+00 GA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -1.5535E-03                                      3.65E+11             
661.66-1.553E-03 &(  1.520E-02 6.03E+02 8.46E+01 G  

Eu-152   I  -1.3027E-03                                      3.65E+11             
344.30-1.303E-03 %(  3.679E-02 1.72E+03 2.70E+01 G  
121.87 1.317E-02 ?   3.000E-02 1.45E+02 2.86E+01 GA 

1408.08 2.222E-03 %   8.512E-02 2.34E+03 2.12E+01 GA 
964.05-5.225E-02 &   1.222E-01 1.51E+02 1.46E+01 GA 
778.90 4.372E-02 &   9.812E-02 1.46E+02 1.30E+01 GA 
411.09-3.987E-03 %   4.163E-01 6.35E+03 2.26E+00 GA 

K-40     N  -5.9050E-01                                      3.65E+11             
1460.80-5.905E-01 ?(P 3.316E-01 1.19E+02 1.07E+01 G  

Pb-210   N  -4.2831E-01                                      3.65E+11             
46.54-4.283E-01 &(  2.423E+00 3.50E+02 4.25E+00 G  

Pb-212   N  -1.0314E-02                                      3.65E+11             
238.63-1.031E-02 %(P 3.186E-02 1.00E+03 4.31E+01 G  
77.11-1.849E-02 +   7.305E-02 2.47E+02 1.75E+01 GA 
74.81 8.093E-02 ?   1.352E-01 1.08E+02 9.60E+00 GA 
87.20 0.000E+00 +   1.936E-01 1.00E+03 6.30E+00 GA 

300.09-1.441E-01 + P 3.126E-01 1.78E+02 3.27E+00 GA 

Pb-214   N  -4.5647E-04                                      3.65E+11             
351.79-4.565E-04 %(P 2.581E-02 9.69E+01 3.71E+01 G  
295.22 8.019E-03   P 6.049E-02 1.18E+02 1.92E+01 GA 
241.92-2.350E-02 & P 1.734E-01 2.17E+04 7.47E+00 GA 

Ra-226   N  -6.5304E-02                                      3.65E+11             
186.20-6.530E-02 ?(  2.844E-01 2.70E+02 3.60E+00 G  

Th-230   N   1.8150E+00                                      3.65E+11             
67.67 1.815E+00 ?(  2.624E+00 9.91E+01 3.73E-01 G  

Th-234   N   4.8876E-02                                      3.65E+11             
92.60 4.888E-02 ?(  1.767E-01 2.26E+02 5.60E+00 G  

Tl-208   N   4.4899E-03                                      3.65E+11             
583.14 4.490E-03 ?(  1.389E-02 1.97E+02 8.60E+01 G  
860.47 0.000E+00 -   3.408E-02 1.00E+03 1.20E+01 GA 

U-235    N   1.0434E-02                                      3.65E+11             
185.70 1.043E-02 ?(  1.630E-02 1.01E+02 5.40E+01 G  
143.76-2.533E-03 %   7.498E-02 1.80E+03 1.05E+01 GA 
163.35-6.470E-02 +   1.845E-01 1.79E+02 4.70E+00 GA 
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Pb-210      46.54        28.        -2.    -0.001   699.93  -4.283E-01   
Am-241      60.49        31.        -7.    -0.003   222.77  -4.408E-02   
Th-230      66.67         8.         5.     0.002   198.30   1.815E+00   
Th-234      93.13        27.         3.     0.001   452.42   4.888E-02   
Pa-234      98.37        39.        -4.    -0.001   507.94  -1.089E-02   
Eu-152     122.52        30.         6.     0.002   289.17   1.317E-02   
Eu-154     120.95        22.         1.     0.000  1036.19   2.150E-03   
U-235      162.89        32.        -5.    -0.002   358.32  -6.470E-02   
U-235      185.96        31.         8.     0.003   201.85   1.043E-02   
Ra-226     187.79        42.        -3.    -0.001   539.38  -6.530E-02   
Ac-228     270.20        27.         4.     0.001   387.35   9.205E-02   
Pb-214     295.16        34.         2.     0.001   236.19   8.019E-03  P
Ac-228     462.81        13.         5.     0.002   215.61   1.335E-01   
Tl-208     582.59        15.         3.     0.001   393.56   4.490E-03   
Bi-214     610.49        25.         1.     0.000  1242.14   3.435E-03   
Cs-137     661.59        14.        -1.     0.000  1206.77  -1.553E-03   
Eu-152     778.58        11.         3.     0.001   292.82   4.372E-02   
Ac-228     911.48        11.         3.     0.001   330.55   1.866E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214     933.87         6.         3.     0.001   292.53   1.575E-01   
Pa-234     945.61        10.         3.     0.001   360.04   4.072E-02   
Eu-152     965.76        16.        -4.    -0.001   301.07  -5.225E-02   
Ac-228     965.79        17.        -4.    -0.001   312.72  -1.520E-01   
Ac-228     969.07         8.         5.     0.002   178.25   5.569E-02   
Bi-214    1120.43        19.        -4.    -0.002   536.18  -5.969E-02  P
K-40      1458.55        35.       -24.    -0.009   238.52  -5.905E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.8662E-02    1.8662E-02   6.1687E-02    6.1700E-02  4.757E-02
Am-241 #A   -4.4078E-02   -4.4078E-02   9.8191E-02    9.8268E-02  7.641E-02
Bi-212 #A   -1.6013E-03   -1.6013E-03   1.4692E-01    1.4692E-01  1.208E-01
Bi-214 #A    3.4346E-03    3.4346E-03   4.2663E-02    4.2664E-02  3.474E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.3853E-03    4.3854E-03  2.529E-02
Cs-137 #A   -1.5535E-03   -1.5535E-03   1.8747E-02    1.8747E-02  1.520E-02
Eu-152 #A   -1.3027E-03   -1.3027E-03   4.4861E-02    4.4861E-02  3.679E-02
Eu-154 #A    0.0000E+00    0.0000E+00   3.7132E-02    3.7132E-02  5.621E-02
K-40   #A   -5.9050E-01   -5.9050E-01   2.5293E+00    2.5297E+00  3.316E-01
Pa-234 #A    0.0000E+00    0.0000E+00   3.3706E-02    3.3706E-02  1.021E-01
Pb-210 #A   -4.2831E-01   -4.2831E-01   2.9979E+00    2.9982E+00  2.423E+00
Pb-212 #A   -1.0314E-02   -1.0314E-02   4.1254E-01    4.1254E-01  3.186E-02
Pb-214 #A   -4.5647E-04   -4.5647E-04   3.0409E-02    3.0410E-02  2.581E-02
Ra-226 #A   -6.5304E-02   -6.5304E-02   3.5224E-01    3.5228E-01  2.844E-01
Th-230 #A    1.8150E+00    1.8150E+00   3.5990E+00    3.6023E+00  2.624E+00
Th-234 #A    4.8876E-02    4.8876E-02   2.2112E-01    2.2117E-01  1.767E-01
Tl-208 #A    4.4899E-03    4.4899E-03   1.7671E-02    1.7673E-02  1.389E-02
U-235  #A    1.0434E-02    1.0434E-02   2.1062E-02    2.1080E-02  1.630E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

142 of 294



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 13:49:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_007.An1               

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 07:27:49

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1002 +0.250253*Channel -5.15873e-008*Channel**2

FWHM (ch) =   2.9664 +0.001257*Channel -8.04276e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.89     0.89    0.01%
977.43      244.70   244.65  0.02%      1.03     1.03   -0.01%

1375.19      344.28   344.15  0.04%      1.14     1.14   -0.11%
3114.40      778.90   778.99 -0.01%      1.53     1.52    0.45%
3855.11      964.08   964.09 -0.00%      1.65     1.65   -0.41%
5632.42     1408.01  1407.99  0.00%      1.87     1.87    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

176 of 294



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/26/2013  Time: 13:32:14

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1161 +0.250199*Channel -3.10708e-008*Channel**2

FWHM (ch) =   2.9496 +0.000993*Channel -1.30573e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.16      121.78   121.76  0.02%      0.85     0.86   -0.82%
978.83      244.70   244.76 -0.02%      0.97     0.98   -0.98%

1376.52      344.28   344.23  0.01%      1.10     1.07    2.14%
3114.95      778.90   778.94 -0.00%      1.48     1.48    0.02%
3855.45      964.08   964.05  0.00%      1.63     1.65   -0.71%
5632.00     1408.01  1408.02 -0.00%      2.03     2.03    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:22:52

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1201 +0.250229*Channel -3.19902e-008*Channel**2

FWHM (ch) =   2.9205 +0.001102*Channel -4.35714e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.87     0.86    0.49%
978.76      244.70   244.76 -0.03%      0.96     0.99   -2.91%

1376.36      344.28   344.22  0.02%      1.11     1.09    1.57%
3114.60      778.90   778.93 -0.00%      1.55     1.48    4.09%
3855.06      964.08   964.05  0.00%      1.56     1.63   -4.50%
5631.44     1408.01  1408.02 -0.00%      1.95     1.94    0.68%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03

209 of 294



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

213 of 294



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130426001_QCAsLeft                                                        
Acquired: 4/26/2013 07:17:02
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.07      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130426001_QCAsLeft.An1

Acquisition information
Start time:                 4/26/2013 07:17:02
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0586

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03     9206.   1.55   0.79  1.774E-02
45.50     5486.   1.93   0.80  1.759E-02
46.86     1420.   8.31   0.80  1.756E-02
121.88    86574.   0.37   0.89  1.556E-02   121.78  28.410  1.001E+00 QA122 
244.65    17911.   0.92   1.03  1.231E-02   244.70   7.550  9.861E-01 Qa245 
295.88      932.   7.76   1.03  1.099E-02
344.15    50186.   0.47   1.14  9.740E-03   344.28  26.590  9.917E-01 Qa344 
367.54     1663.   4.68   1.08  9.494E-03
411.04     3665.   2.60   1.22  9.042E-03
443.92     4736.   2.02   1.29  8.700E-03
488.63      680.   8.26   1.51  8.236E-03
564.17      590.  12.60   1.38  7.450E-03
586.29      505.  12.57   0.84  7.220E-03
678.81      525.  11.55   1.41  6.258E-03
688.63     1056.   6.22   1.63  6.156E-03
719.53      387.  12.26   1.48  5.835E-03
765.09      234.  18.60   1.04  5.362E-03
778.98    13263.   1.03   1.53  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.50      324.  18.06   1.22  5.102E-03
867.41     3906.   2.42   1.56  4.894E-03
919.52      359.  12.45   1.36  4.703E-03
926.30      259.  15.91   0.49  4.678E-03
964.08    13016.   0.97   1.65  4.540E-03   964.08  14.500  1.012E+00 Qa964 

1005.16      682.   7.75   1.45  4.432E-03
1085.92     8227.   1.19   1.73  4.219E-03
1089.91     1372.   3.98   1.73  4.209E-03
1112.05    10992.   1.07   1.68  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.96     1134.   4.83   1.80  3.885E-03
1299.14     1123.   3.71   1.83  3.658E-03
1407.96    14025.   0.87   1.88  3.372E-03  1408.01  20.850  1.021E+00 Qa1408
1457.55      322.   6.31   1.42  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.96      5863.     10993. 6.198E+05    2.98   1.137  -      s 
181.32    45.42      2957.      5395. 3.067E+05    3.94   0.799  -       D
186.77    46.79      6231.      1448. 8.249E+04   16.29   0.800  -       D

1182.19   295.88      1595.       932. 8.487E+04   15.52   1.026  -        
1468.72   367.54      1373.      1663. 1.752E+05    9.36   1.077  -      s 
1642.66   411.04      1508.      3665. 4.053E+05    5.20   1.224  -        
1774.11   443.92      1289.      4736. 5.444E+05    4.03   1.293  -        
1952.93   488.63       884.       680. 8.259E+04   16.52   1.515  -        
2255.05   564.17      1542.       590. 7.917E+04   25.20   1.380  -        
2343.52   586.29      1174.       505. 6.994E+04   25.13   0.845  -      s 
2713.61   678.81       983.       525. 8.382E+04   23.10   1.408  -        
2752.90   688.63       989.      1056. 1.715E+05   12.45   1.628  -        
2876.45   719.51       992.       384. 6.581E+04   30.19   0.843  -      s 
3058.80   765.09       662.       234. 4.355E+04   37.21   1.038  -      s 
3240.49   810.50       912.       324. 6.350E+04   36.12   1.222  -        
3468.22   867.41      1296.      3906. 7.981E+05    4.85   1.562  -        
3676.75   919.52       564.       359. 7.627E+04   24.91   1.360  -        
3703.86   926.30       515.       259. 5.541E+04   31.82   0.487  -      s 
4019.50  1005.16       528.       682. 1.539E+05   15.50   1.445  -      s 
4342.79  1085.84       656.      8227. 1.950E+06    2.37   1.726  -       D
4358.77  1089.84       807.      1372. 3.259E+05    7.97   1.728  -       D
4447.37  1112.05       653.     10992. 2.648E+06    2.14   1.684  -        
4851.40  1212.96       407.      1134. 2.920E+05    9.67   1.796  -        
5196.46  1299.14       139.      1123. 3.069E+05    7.42   1.830  -        
5830.90  1457.55        19.       322. 9.934E+04   12.63   1.421  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.69   121.88      5084.     86574.   144.289     0.74   0.891 
Qa-245    977.43   244.65      3022.     17911.    29.852     1.84   1.030 
Qa-344   1375.19   344.15      1916.     50186.    83.644     0.95   1.135 
Qa-779   3114.36   778.98      1296.     13263.    22.105     2.06   1.533 
Qa-964   3855.08   964.08       760.     13016.    21.694     1.94   1.648 
Qa-1408  5632.27  1407.96       152.     14025.    23.375     1.73   1.880 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0015E+00                                      4.94E+03             
121.78 1.001E+00  (  1.922E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8615E-01                                      4.94E+03             
244.70 9.861E-01  (  7.052E-03 9.22E-01 7.55E+00 G  

Qa-344       9.9174E-01                                      4.94E+03             
344.28 9.917E-01  (  2.015E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0026E+00                                      4.94E+03             
778.90 1.003E+00  (  6.340E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0116E+00                                      4.94E+03             
964.08 1.012E+00  (  4.991E-03 9.71E-01 1.45E+01 G  

Qa-1408      1.0207E+00                                      4.94E+03             
1408.01 1.021E+00  (  2.088E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8179E-01    1.0015E+00   7.3642E-03    1.1457E-01  1.922E-03
Qa-245       8.6830E-01    9.8615E-01   1.8187E-02    1.1404E-01  7.052E-03
Qa-344       8.7322E-01    9.9174E-01   9.3951E-03    1.1361E-01  2.015E-03
Qa-779       8.8279E-01    1.0026E+00   2.0606E-02    1.1630E-01  6.340E-03
Qa-964       8.9070E-01    1.0116E+00   1.9648E-02    1.1715E-01  4.991E-03
Qa-1408      8.9871E-01    1.0207E+00   1.7670E-02    1.1786E-01  2.088E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.295E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 6.0142117E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130426008_QCAsLeft                                                        
Acquired: 4/26/2013 13:20:27
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.45      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130426008_QCAsLeft.An1

Acquisition information
Start time:                 4/26/2013 13:20:27
Live time:                600
Real time:                681
Dead time:                 11.88 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0280

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8555.   2.01   1.11  1.739E-02
45.24     4388.   2.41   0.78  1.723E-02
46.61     1328.   8.60   0.78  1.718E-02
121.76    82569.   0.38   0.85  1.492E-02   121.78  28.410  9.966E-01 QA122 
244.76    16420.   0.97   0.97  1.122E-02   244.70   7.550  9.920E-01 Qa245 
295.91      824.   8.18   1.13  1.013E-02
344.23    47251.   0.49   1.10  9.109E-03   344.28  26.590  9.982E-01 Qa344 
367.57     1566.   4.70   1.09  8.883E-03
411.08     3324.   2.13   1.14  8.463E-03
443.94     4486.   1.95   1.20  8.146E-03
488.68      618.   7.73   1.21  7.715E-03
503.31      228.  19.12   1.09  7.574E-03
563.85      460.  13.55   1.10  6.990E-03
586.24      580.  11.10   1.40  6.774E-03
678.64      483.  11.00   1.12  5.883E-03
688.61      992.   6.52   1.37  5.787E-03
719.43      356.  17.66   1.24  5.489E-03
764.99      271.  19.43   1.18  5.050E-03
778.93    12406.   1.09   1.48  4.916E-03   778.90  12.970  9.955E-01 Qa779 
867.43     3667.   2.47   1.61  4.574E-03
919.36      443.  11.09   1.70  4.374E-03
925.88      296.  17.25   1.02  4.349E-03
964.05    12087.   1.03   1.63  4.202E-03   964.08  14.500  1.015E+00 Qa964 

1005.27      617.   9.31   1.55  4.107E-03
1085.87     7850.   1.19   1.75  3.922E-03
1089.79     1221.   4.96   1.76  3.913E-03
1112.04    10203.   1.18   1.70  3.862E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1213.02     1080.   5.12   1.67  3.630E-03
1299.14     1121.   3.57   1.62  3.432E-03
1408.01    13003.   0.91   2.04  3.182E-03  1408.01  20.850  1.003E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.68      7791.      8555. 4.919E+05    4.02   1.113  -      s 
181.28    45.20      3435.      4358. 2.530E+05    4.86   0.783  -       D
186.77    46.57      5948.      1241. 7.222E+04   18.47   0.784  -       D

1183.33   295.91      1434.       824. 8.137E+04   16.37   1.133  -      s 
1469.84   367.57      1241.      1566. 1.763E+05    9.40   1.089  -      s 
1643.77   411.07      1358.      3394. 4.011E+05    5.32   1.178  -        
1775.19   443.94      1031.      4486. 5.507E+05    3.91   1.202  -        
1954.01   488.65       870.       628. 8.135E+04   17.39   1.158  -      s 
2012.61   503.31       694.       228. 3.005E+04   38.24   1.090  -      s 
2254.72   563.85      1220.       460. 6.575E+04   27.09   1.104  -        
2344.26   586.24      1151.       580. 8.565E+04   22.20   1.402  -        
2713.79   678.64       833.       483. 8.204E+04   21.99   1.120  -        
2753.65   688.61       968.       992. 1.714E+05   13.05   1.373  -        
2876.91   719.43      1092.       356. 6.494E+04   35.31   1.235  -        
3059.16   764.99       834.       271. 5.366E+04   38.86   1.179  -        
3468.92   867.43      1218.      3667. 8.017E+05    4.93   1.609  -        
3676.67   919.36       581.       443. 1.013E+05   22.19   1.695  -        
3702.76   925.88       662.       296. 6.818E+04   34.50   1.017  -      s 
4020.35  1005.27       583.       617. 1.502E+05   18.63   1.548  -        
4342.82  1085.84       466.      7850. 2.002E+06    2.39   1.753  -       D
4358.51  1089.76      1222.      1221. 3.120E+05    9.92   1.757  -       D
4447.55  1112.04       857.     10203. 2.642E+06    2.37   1.700  -        
4851.62  1213.02       422.      1080. 2.976E+05   10.25   1.668  -        
5196.25  1299.14       118.      1121. 3.267E+05    7.14   1.622  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.15   121.76      5797.     82569.   137.615     0.76   0.852 
Qa-245    978.83   244.76      2896.     16420.    27.367     1.93   0.968 
Qa-344   1376.52   344.23      1901.     47251.    78.752     0.98   1.097 
Qa-779   3114.93   778.93      1376.     12406.    20.677     2.17   1.481 
Qa-964   3855.44   964.05       825.     12087.    20.145     2.07   1.635 
Qa-1408  5631.98  1408.01       201.     13003.    21.672     1.82   2.037 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9663E-01                                      4.94E+03             
121.78 9.966E-01  (  2.141E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9199E-01                                      4.94E+03             
244.70 9.920E-01  (  7.575E-03 9.65E-01 7.55E+00 G  

Qa-344       9.9822E-01                                      4.94E+03             
344.28 9.982E-01  (  2.146E-03 4.89E-01 2.66E+01 G  

Qa-779       9.9548E-01                                      4.94E+03             
778.90 9.955E-01  (  6.935E-03 1.09E+00 1.30E+01 G  

Qa-964       1.0150E+00                                      4.94E+03             
964.08 1.015E+00  (  5.620E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0028E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.547E-03 9.11E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7750E-01    9.9663E-01   7.6102E-03    1.1403E-01  2.141E-03
Qa-245       8.7341E-01    9.9199E-01   1.9146E-02    1.1486E-01  7.575E-03
Qa-344       8.7890E-01    9.9822E-01   9.7577E-03    1.1438E-01  2.146E-03
Qa-779       8.7648E-01    9.9548E-01   2.1642E-02    1.1569E-01  6.935E-03
Qa-964       8.9367E-01    1.0150E+00   2.1000E-02    1.1776E-01  5.620E-03
Qa-1408      8.8297E-01    1.0028E+00   1.8269E-02    1.1594E-01  2.547E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.283E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 6.0001621E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:11:05
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.55      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:11:05
Live time:                600
Real time:                681
Dead time:                 11.90 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0307

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8500.   1.89   1.19  1.739E-02
45.23     4414.   2.37   0.78  1.723E-02
46.58     1358.   8.36   0.78  1.719E-02
121.76    82861.   0.38   0.87  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16228.   0.97   0.96  1.122E-02   244.70   7.550  9.808E-01 Qa245 
295.93      962.   7.62   1.05  1.013E-02
344.22    47010.   0.49   1.11  9.109E-03   344.28  26.590  9.935E-01 Qa344 
367.58     1584.   4.88   1.12  8.883E-03
411.07     3489.   2.44   1.25  8.463E-03
443.90     4630.   2.01   1.17  8.147E-03
488.71      606.   9.46   1.11  7.715E-03
563.98      526.  12.24   1.15  6.989E-03
586.28      774.   9.00   1.35  6.774E-03
678.67      509.   9.20   1.40  5.882E-03
688.74      857.   7.48   1.33  5.785E-03
719.29      276.  16.53   1.43  5.491E-03
778.93    12535.   1.06   1.55  4.916E-03   778.90  12.970  1.006E+00 Qa779 
810.54      332.  16.84   1.13  4.794E-03
867.43     3727.   2.58   1.61  4.574E-03
919.21      414.  12.42   1.59  4.375E-03
926.10      205.  19.21   1.34  4.348E-03
964.05    11909.   1.07   1.56  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.21      654.   7.03   1.39  4.107E-03
1085.88     7854.   1.21   1.72  3.922E-03
1089.87     1327.   4.40   1.72  3.913E-03
1112.05    10423.   1.13   1.81  3.862E-03
1212.98     1038.   5.18   1.83  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1124.   3.64   1.99  3.432E-03
1408.00    13029.   0.91   1.96  3.182E-03  1408.01  20.850  1.005E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.70      6976.      8500. 4.887E+05    3.79   1.188  -      s 
181.24    45.20      3314.      4362. 2.532E+05    4.81   0.780  -       D
186.61    46.54      5902.      1215. 7.068E+04   18.79   0.782  -       D

1183.29   295.93      1579.       962. 9.499E+04   15.25   1.054  -        
1469.74   367.58      1373.      1584. 1.783E+05    9.76   1.121  -      s 
1643.60   411.07      1184.      3489. 4.123E+05    4.89   1.247  -        
1774.84   443.90      1224.      4630. 5.684E+05    4.02   1.170  -        
1954.02   488.71       923.       606. 7.850E+04   18.92   1.110  -        
2254.99   563.98      1244.       526. 7.519E+04   24.47   1.150  -        
2344.14   586.28      1162.       774. 1.142E+05   17.99   1.348  -      s 
2713.73   678.70      1111.       521. 8.854E+04   25.18   1.129  -        
2753.88   688.74      1014.       857. 1.481E+05   14.95   1.328  -        
2876.05   719.27       905.       276. 5.033E+04   33.05   1.433  -       D
3241.00   810.54       876.       332. 6.934E+04   33.69   1.129  -      s 
3468.54   867.43      1352.      3727. 8.148E+05    5.17   1.609  -        
3675.67   919.21       655.       414. 9.459E+04   24.84   1.590  -      s 
3703.23   926.10       500.       205. 4.719E+04   38.43   1.336  -      s 
4019.71  1005.21       406.       654. 1.593E+05   14.05   1.388  -        
4342.43  1085.83       603.      7854. 2.003E+06    2.42   1.721  -       D
4358.38  1089.82      1046.      1327. 3.393E+05    8.81   1.724  -       D
4447.14  1112.05       774.     10423. 2.699E+06    2.27   1.812  -        
4850.95  1212.98       422.      1038. 2.861E+05   10.36   1.831  -        
5195.66  1299.12       129.      1124. 3.276E+05    7.29   1.986  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5727.     82861.   138.102     0.76   0.867 
Qa-245    978.76   244.76      2880.     16228.    27.047     1.94   0.962 
Qa-344   1376.36   344.22      1923.     47010.    78.350     0.98   1.107 
Qa-779   3114.60   778.93      1279.     12535.    20.892     2.11   1.547 
Qa-964   3855.03   964.05       959.     11909.    19.848     2.14   1.562 
Qa-1408  5631.37  1408.00       171.     13029.    21.715     1.81   1.955 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0005E+00                                      4.94E+03             
121.78 1.001E+00  (  2.129E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8077E-01                                      4.94E+03             
244.70 9.808E-01  (  7.557E-03 9.72E-01 7.55E+00 G  

Qa-344       9.9352E-01                                      4.94E+03             
344.28 9.935E-01  (  2.159E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0062E+00                                      4.94E+03             
778.90 1.006E+00  (  6.689E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0004E+00                                      4.94E+03             
964.08 1.000E+00  (  6.061E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0052E+00                                      4.94E+03             
1408.01 1.005E+00  (  2.351E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8061E-01    1.0005E+00   7.6165E-03    1.1448E-01  2.129E-03
Qa-245       8.6320E-01    9.8077E-01   1.9061E-02    1.1358E-01  7.557E-03
Qa-344       8.7442E-01    9.9352E-01   9.7458E-03    1.1384E-01  2.159E-03
Qa-779       8.8561E-01    1.0062E+00   2.1252E-02    1.1682E-01  6.689E-03
Qa-964       8.8051E-01    1.0004E+00   2.1401E-02    1.1620E-01  6.061E-03
Qa-1408      8.8473E-01    1.0052E+00   1.8238E-02    1.1620E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.269E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9867134E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00

252 of 294



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 08:11:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130426002_BG                                                              
Acquired: 4/26/2013 07:32:32
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130426002_BG.An1

Acquisition information
Start time:                 4/26/2013 07:32:32
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 07:27:49
Zero offset:           0.100 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.159E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.74keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130426009_BG                                                              
Acquired: 4/26/2013 13:33:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130426009_BG.An1

Acquisition information
Start time:                 4/26/2013 13:33:43
Live time:                600
Real time:                601
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/26/2013 13:32:14
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.107E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/26/2013 13:43:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426009_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (1087) Env32  G53W4.26  4/26/2013 13:43:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426009_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.8272E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.8428E+00
Co-60   <    1.1576E+00
Cs-137  <    1.3088E+00
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    2.0622E+00
Pb-212  <    1.5627E+00
Pb-214  <    1.7077E+00
Ra-226  <    1.4578E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/26/2013 13:43:51
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130426009_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130429002_BG                                                              
Acquired: 4/29/2013 07:27:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:27:28
Live time:                600
Real time:                601
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:22:52
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.199E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.6372E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130429002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513167477

Instrument : HPGE02                           Begun : 04/26/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:17 1.0 1          
002  2_20130426_002  RIB     BACKGROUND CONTAMINA               04/26/13 07:32 1.0            
003  2_20130426_003  SAMPLE  244033-001           Soil   196422 04/26/13 07:44 1.0            
004  2_20130426_004  SAMPLE  244033-002           Soil   196422 04/26/13 08:55 1.0            
005  2_20130426_005  SAMPLE  244033-003           Soil   196422 04/26/13 09:45 1.0            
006  2_20130426_006  SAMPLE  244033-004           Soil   196422 04/26/13 10:32 1.0            
007  2_20130426_007  SAMPLE  244033-005           Soil   196422 04/26/13 12:28 1.0            
008  2_20130426_008  SAMPLE  244033-006           Soil   196422 04/26/13 13:15 1.0            
009  2_20130426_009  SAMPLE  244161-002           Soil   196596 04/26/13 14:30 1.0            
010  2_20130426_010  SAMPLE  244161-005           Soil   196596 04/26/13 16:11 1.0            
011  2_20130426_011  SAMPLE  244162-002           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533167490

Instrument : HPGE04                           Begun : 04/26/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130426_001  RCCV    QUALITY CONTROL CHEC               04/26/13 07:30 1.0 1          
002  4_20130426_002  RCCV    QUALITY CONTROL CHEC               04/26/13 07:43 1.0 1          
003  4_20130426_003  RCCV    QUALITY CONTROL CHEC               04/26/13 09:13 1.0 1          
004  4_20130426_004  RCCV    QUALITY CONTROL CHEC               04/26/13 09:26 1.0 1          
005  4_20130426_005  RCCV    QUALITY CONTROL CHEC               04/26/13 10:24 1.0 1          
006  4_20130426_006  RCCV    QUALITY CONTROL CHEC               04/26/13 11:06 1.0 1          
007  4_20130426_007  RIB     BACKGROUND CONTAMINA               04/26/13 12:32 1.0            
008  4_20130426_008  RCCV    QUALITY CONTROL CHEC               04/26/13 13:20 1.0 1          
009  4_20130426_009  RIB     BACKGROUND CONTAMINA               04/26/13 13:33 1.0            
010  4_20130426_010  SAMPLE  244161-001           Soil   196596 04/26/13 13:47 1.0            
011  4_20130426_011  SAMPLE  244161-003           Soil   196596 04/26/13 14:34 1.0            
012  4_20130426_012  SAMPLE  244161-004           Soil   196596 04/26/13 16:11 1.0            
013  4_20130426_013  SAMPLE  244162-003           Soil   196596 04/26/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533171791

Instrument : HPGE04                           Begun : 04/29/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:11 1.0 1          
002  4_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:27 1.0            
003  4_20130429_003  MSS     244161-006           Soil   196596 04/29/13 07:58 1.0            
004  4_20130429_004  SDUP    QC682141             Soil   196596 04/29/13 09:03 1.0            
005  4_20130429_005  SAMPLE  244161-010           Soil   196596 04/29/13 09:49 1.0            
006  4_20130429_006  SAMPLE  244161-008           Soil   196596 04/29/13 10:36 1.0            
007  4_20130429_007  SAMPLE  244162-006           Soil   196596 04/29/13 11:23 1.0            
008  4_20130429_008  MSS     244162-004           Soil   196596 04/29/13 12:09 1.0            
009  4_20130429_009  SAMPLE  244159-002           Soil   196641 04/29/13 13:47 1.0            
010  4_20130429_010  MSS     244159-003           Soil   196641 04/29/13 14:35 1.0            
011  4_20130429_011  SAMPLE  244159-005           Soil   196641 04/29/13 16:20 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 18:58

Batch Number : 196596                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 21-MAR-2013 16:19              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243952-001                      294.83  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:55  GS 186                     

2      243952-002                      330.79  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:02  GS 186                     

3      243952-003                      332.16  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:09  GS 186                     

4      243952-004                      287.89  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:15  GS 186                     

5      243952-005                      358.92  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:21  GS 186                     

6      243952-006                      313.46  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:31  GS 186                     

7      243952-007                      332.74  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:38  GS 186                     

8      243952-008                      308.25  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:43  GS 186                     

9      243952-009                      315.45  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:49  GS 186                     

10     243952-010                      336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:51  GS 186                     

11     243952-011                      282.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:01  GS 186                     

12     243952-012                      348.32  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:07  GS 186                     

13     243953-001                      358.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:15  GS 186                     

14     243953-002                      260.81  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:22  GS 186                     

15     243953-003                      316.71  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:27  GS 186                     

16     243953-004                      315.65  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:35  GS 186                     

17     243953-005                      271.28  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:41  GS 186                     

18     243953-006                      333.42  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:47  GS 186                     

19     243815-001                      304.58  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:51  GS 186                     

20     243815-002                      372.85  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 14:58  GS 186                     

21     243816-001                      317.6   21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:02  GS 186                     

22     243816-002                      296.78  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:10  GS 186                     

23     243816-003                      298.07  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:15  GS 186                     

24     243816-004                      326.95  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 15:19  GS 186                     

25     243816-005                      344.64  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:24  GS 186                     

26     243816-006                      349.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:30  GS 186                     

27     243816-007                      335.8   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:36  GS 186                     

28     243816-008                      336.75  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:41  GS 186                     

29     243816-009                      331.76  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:49  GS 186                     

30     243816-010                      336.12  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 09:54  GS 186                     

31     243816-011                      331.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:01  GS 186                     

32     243816-012                      320.67  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:12  GS 186                     

33     243817-001                      350.97  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:18  GS 186                     

34     243817-002                      355.5   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:24  GS 186                     

35     243817-003                      316.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:31  GS 186                     

36     243817-004                      301.46  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:36  GS 186                     

37     243817-005                      332.51  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:41  GS 186                     

38     243817-006                      345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

39     243812-001                      351.56  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 11:54  GS 186                     

40     243812-002                      363.09  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:00  GS 186                     

41     243813-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  GS 186                     

41     244161-001                      307.6   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:06  RA226     alias:243813-001 

42     243813-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  GS 186                     

42     244161-002                      314.73  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:11  RA226     alias:243813-002 

43     243813-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  GS 186                     

43     244161-003                      343.07  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:18  RA226     alias:243813-003 

44     243813-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  GS 186                     

44     244161-004                      327.49  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:26  RA226     alias:243813-004 

45     243813-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  GS 186                     
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45     244161-005                      348.26  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:31  RA226     alias:243813-005 

46     243813-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

46     244161-006                      346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:243813-006 

47     243813-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  GS 186                     

47     244161-007                      333.06  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:43  RA226     alias:243813-007 

48     243813-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  GS 186                     

48     244161-008                      359.05  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:47  RA226     alias:243813-008 

49     243813-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  GS 186                     

49     244161-009                      346.1   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:51  RA226     alias:243813-009 

50     243813-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  GS 186                     

50     244161-010                      352.29  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:56  RA226     alias:243813-010 

51     243813-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  GS 186                     

51     244161-011                      325.87  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:00  RA226     alias:243813-011 

52     243813-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  GS 186                     

52     244161-012                      326.52  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:06  RA226     alias:243813-012 

53     243814-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  GS 186                     

53     244162-001                      306.83  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:14  RA226     alias:243814-001 

54     243814-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  GS 186                     

54     244162-002                      330.58  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:25  RA226     alias:243814-002 

55     243814-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  GS 186                     

55     244162-003                      309.43  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:34  RA226     alias:243814-003 

56     243814-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  GS 186                     

56     244162-004                      319.74  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:40  RA226     alias:243814-004 

57     243814-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  GS 186                     

57     244162-005                      308.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:28  RA226     alias:243814-005 

58     243814-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  GS 186                     

58     244162-006                      310.3   21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 14:30  RA226     alias:243814-006 

59     243974-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  GS 186                     

59     244522-001                      350.4   21-MAR-2013 17:01  22-MAR-2013 14:00  26-MAR-2013 14:40  RA226     alias:243974-001 

QC1    QC680977    BLANK               308.04  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:54  GS 186                     

QC2    QC680978    LCS                 303.97  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 12:53  GS 186                     

10     QC680979    SDUP of 243952-010  336.88  21-MAR-2013 16:23  22-MAR-2013 14:00  25-MAR-2013 13:56  GS 186                     

38     QC680980    SDUP of 243817-006  345.79  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 10:46  GS 186                     

46     QC680981    SDUP of 243813-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  GS 186                     

56     QC680982    SDUP of 243814-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  GS 186                     

46     QC682141    SDUP of 244161-006  346.77  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 12:38  RA226     alias:QC680981   

56     QC682142    SDUP of 244162-004  327.19  21-MAR-2013 16:23  22-MAR-2013 14:00  26-MAR-2013 13:41  RA226     alias:QC680982   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



291 of 294

I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



292 of 294

Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

Fax 760.634.0439 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835E: 

SDG# 

244182 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835ECov_HPSCT012.wpd 



IJJiIJ 
• I. .. Ii" I." I. .. Ii .. I,, I. I. 

LOC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

511~~ 
Andrew Kong 
Project Manager/Chemist 

29835ECov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0788-03 244182-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-04 244182-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-09 244182-007 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-05 244182-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-13 244182-011 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-08 244182-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-07 244182-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-06 244182-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-11 244182-009 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-12 244182-010 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-12DUP QC682249DUP DUP GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-14 244182-012 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-10 244182-008 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



• 

Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244182 

EDD Filename: 244182 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary -

29835MCov _HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244182 
(No Outliers) 



LDC #:_=29"-'8=3-=-5E=3"-'5'--_ 
SDG #: 244182 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~) 
Page:~of_l 

Reviewer: (/'\ 
2nd Reviewer: ~ 

u 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I 
I. Technical holdinq times - Sampling dates: 

II. Initial calibration Pt 
Ill. Calibration verification I> 
IV. Blanks -
V. Matrix soike/Matrix soike duolicates N 

VI. Duplicates rf>r 0~ 
VII. Laboratorv control samples N L-G=> 
VIII. Minimum detectable activity (MDA) N 

IX. Samele result verification N 

X. Overall assessment of data N 

XI. Field duplicates -. 

VII 
l:"i-1.J ,._, __ , __ -

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples· ~·., 
1 12-PE-E0788-03 11 12-PE-E0788-13 21 

2 12-PE-E0788-04 12 12-PE-E0788-14 22 

3 12-PE-E0788-05 13 12-PE-E0788-12DUP 23 

4 12-PE-E0788-06 14 24 

5 12-PE-E0788-07 15 25 

6 12-PE-E0788-08 16 26 

7 12-PE-E0788-09 17 27 

8 12-PE-E0788-10 18 28 

9 12-PE-E0788-11 19 29 

10 12-PE-E0788-12 20 30 

Comments 

~ I ltf /(") 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835E35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244182
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0788-03       244182-001
12-PE-E0788-04       244182-002
12-PE-E0788-05       244182-003
12-PE-E0788-06       244182-004
12-PE-E0788-07       244182-005
12-PE-E0788-08       244182-006
12-PE-E0788-09       244182-007
12-PE-E0788-10       244182-008
12-PE-E0788-11       244182-009
12-PE-E0788-12       244182-010
12-PE-E0788-13       244182-011
12-PE-E0788-14       244182-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 469

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244182
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/01/13
Samples Received:         03/19/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 04/01/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 244182-005; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0
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Chain of Custody
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4 of 469

r■:;;;:) TETRA TECH EC. INC. 
~ 1230 Columbia St, Suite 750 

San Diego CA 92101 f' ) j ,/2 ✓, 
Chain-of-Custody Record PAD 01393 Page 1 of 1 

' 2b I') 
Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L 
Project Information 

Project Location Project Number M 9 p ONSITE - Curtis & Section 
Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

I~~~? ~lot:-
A A 

Airbill Number s LABORATORY ID-"' ~ 

N/A p -2-,lj,..'30~.::> .:r·l"l•/.3 

Project Contact Project Contact Phone E 

~44l A~-\raro1.i)\t) R1= 4ls\r, Rick Weingarz 415-615-2733 C 

T V 
SAMPLE:_:JD DATE TIME Containers LEVEL TYPE A 1 1 1 COMMENTS LOCATION SAMPLE ID 

T 

12-PE-E0788-03 3119/2013 O'tS-1 1 2 S1 ~ □ □ I Hiil Hlllllll l!mll I 1111m 11111 IU HI 1111111111 

12-PE-E0?BB-04 3/1912013 Jl>OJ 1 2 S1 ~ □ □ I ~111111111111111 i!IIH 11;11111111111111 II~ 111111 

12-PE-E0?BB-05 3/1912013 /()03 1 2 S1 ~ □ □ lllmllHlllllllli!IIHIHlllllllfflllllllll 
12-PE-E0?BS-06 3/1912013 I(){)'!/ 1 2 S1 ~ □ □ 1111111 ii nlllll 11111 !1111111~ 1111111 HI! IW Iii I~ 
12-PE-E0?BB-07 3119/2013 /OD(&, 1 2 S1 ~ □ □ I IID 011 HIHIIIIIIIIIIII I 11~1111 I~! Hiil 11111~ 

12-PE-E0788-08 3/1912013 /1)05 1 2 S1 ~ □ □ 1111 !Ill Ill llffillllffll I INIII ii Ill IIHlffll Ii U 
12-PE-E0?BS-09 3/1912013 /OOI 

1 2 S1 ~ □ □ IHIIIWlllllllllllllllllllllll!IIIH 
12-PE-E0788-10 3/19/2013 /t,JS 1 2 S1 ~ □ □ 1111111111m11m111 R 11111111111 HI IH ml 
12-PE-E0788-11 3/1912013 11010 1 2 S1 ~ □ □ 11111 I ilflllllllillllll MIIIBll 111111 RII 111111111 

12-PE-E0788-12 3/19/2013 /OJI 1 2 S1 ~ □ □ ~IIIL~ 11n 111111111111111111111111111111m1111111111101111111 -...-.-
12-PE-E0788-13 3/19/2013 I t>fJ'f 1 2 S1 ~ □ □ IUIIIIIIIIUlllllllllilllRl~lllllmllllllllllllll 

)2-\E-E0788-14 '\ 3/19/2013 /DI'/ 1 2 S1 ~ □ □ I 011111111 IIIIIIHIDIIII II 1111111111111 
\ J /} 

"'1lin 1'4i-t:tf_YI (si0 

II 

Da'3-,;-/3 Rea by~nature) LABORATORY INSTRUCTIONS/COMMENTS ;SAMPI,lNG COMMENTS<·:.• ---t' 1 ') -tr , ~ 'K._ .// :, ii ' ' ' -, '' " ' 
' " - ·, 

'' ES.Unit E07s8"': ... ~otlmy {-19(5 Time 
lr~O 

Company 
!Z-SIZS' ·' 

_---____ .-. 
' ,,, ·• 

IRelinq~J by: (signature) Date Received by: (signature) COMl'OSJTE DESCRIPTION Systematic· 
~- ,,-,:? / / ?~11,if ,,,c::::. 4 ,,£:-_ ,, 

Company ' Time Company } 
/2...Jl'l-S ' ' ' 

. R_elinquished by: (signature) 
- i:'• Date Received by: (signature} SAMPLE CONDITION UPON RECEil'T (FOR l,ABORA TORY) ,., 

Tt~PERATU~; SA.MPLE CONDI:rJON: COOLER SEAL: 
Company Time Company 

~· ·, _; ' i (, i 
' ' 

!' : :,·' ,, 
%_, ., .. :- -j • 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-03                Received:        03/19/13                      
Lab ID:          244182-001                    Prepared:        03/27/13 12:14                
Matrix:          Soil                          Analyzed:        05/09/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.83 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:59                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                      -0.007047 U        0.1949         0.1602           0.9     
Bismuth-212                         0.5920            0.4165         0.2898                   
Bismuth-214                         0.3705            0.08979        0.03974                  
Cesium-137                         -0.005587 U        0.02927        0.02356          0.07    
Cobalt-60                          -0.00006208 U      0.0001324      0.02765          0.03    
Europium-152                        0.08418           0.07810        0.04027          0.1     
Europium-154                        0.03114 U         0.07077        0.1672           0.2     
Lead-212                            0.4066            0.07964        0.04203                  
Lead-214                            0.3903            0.09226        0.04643                  
Potassium-40                       12.35              1.138          0.2483                   
Protactinium-234                   -0.001411 U        0.1005         0.08272                  
Radium-226 (By Bismuth-214)         0.3705            0.08979        0.03974          0.2     
Thallium-208                        0.1309            0.03333        0.01359                  
Thorium-232 (By Actinium-228)       0.4291            0.1128         0.07326          0.9     
Thorium-234                         0.2816 U          1.353          1.098                    
Uranium-235                         0.05154 U         0.03706        0.1384           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-04                Received:        03/19/13                      
Lab ID:          244182-002                    Prepared:        03/27/13 12:17                
Matrix:          Soil                          Analyzed:        05/09/13 13:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.43 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:01                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01603 U         0.1909        0.1564            0.9     
Bismuth-212                          0.2978            0.3344        0.2467                    
Bismuth-214                          0.3634            0.09571       0.04537                   
Cesium-137                           0.02356           0.02490       0.01762           0.07    
Cobalt-60                           -0.00006911 U      0.02276       0.01873           0.03    
Europium-152                         0.03339 U         0.03969       0.04427           0.1     
Europium-154                         0.01322 U         0.06406       0.1637            0.2     
Lead-212                             0.4057            0.07112       0.03673                   
Lead-214                             0.4266            0.07926       0.03560                   
Potassium-40                        10.19              1.059         0.2794                    
Protactinium-234                     0.01617 U         0.03631       0.08486                   
Radium-226 (By Bismuth-214)          0.3634            0.09571       0.04537           0.2     
Thallium-208                         0.1509            0.03753       0.01563                   
Thorium-232 (By Actinium-228)        0.5287            0.1391        0.05573           0.9     
Thorium-234                          0.4839 U          0.4092        1.225                     
Uranium-235                          0.03916 U         0.03035       0.1258            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-05                Received:        03/19/13                      
Lab ID:          244182-003                    Prepared:        03/27/13 13:15                
Matrix:          Soil                          Analyzed:        05/09/13 14:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:03                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01644 U        0.1806        0.1479            0.9     
Bismuth-212                          0.9994           0.4884        0.2482                    
Bismuth-214                          0.5285           0.09460       0.03692                   
Cesium-137                           0.0001430 U      0.02794       0.02300           0.07    
Cobalt-60                           -0.009631 U       0.02959       0.02310           0.03    
Europium-152                         0.07162          0.09199       0.05681           0.1     
Europium-154                         0.01498 U        0.04848       0.1595            0.2     
Lead-212                             0.6784           0.08484       0.03946                   
Lead-214                             0.6409           0.1070        0.04935                   
Potassium-40                        10.01             0.9999        0.2570                    
Protactinium-234                     0.0006376 U      0.1233        0.1015                    
Radium-226 (By Bismuth-214)          0.5285           0.09460       0.03692           0.2     
Thallium-208                         0.3051           0.05399       0.01875                   
Thorium-232 (By Actinium-228)        0.6261           0.1125        0.06803           0.9     
Thorium-234                          0.3571 U         0.3812        1.021                     
Uranium-235                          0.1628 U         0.1619        0.1654            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-06                Received:        03/19/13                      
Lab ID:          244182-004                    Prepared:        03/27/13 13:15                
Matrix:          Soil                          Analyzed:        05/09/13 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.61 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.1592         0.1751            0.9     
Bismuth-212                          0.7479           0.4548         0.3061                    
Bismuth-214                          0.5623           0.09814        0.04000                   
Cesium-137                           0.001289 U       0.02770        0.02269           0.07    
Cobalt-60                            0.01033 U        0.02812        0.02169           0.03    
Europium-152                         0.03276 U        0.05011        0.05439           0.1     
Europium-154                         0.02357 U        0.07881        0.1655            0.2     
Lead-212                             0.7084           0.08966        0.04375                   
Lead-214                             0.6918           0.1049         0.04285                   
Potassium-40                        10.51             1.062          0.2773                    
Protactinium-234                     0.01037 U        0.09436        0.07711                   
Radium-226 (By Bismuth-214)          0.5623           0.09814        0.04000           0.2     
Thallium-208                         0.2681           0.04715        0.01749                   
Thorium-232 (By Actinium-228)        0.8339           0.1135         0.03619           0.9     
Thorium-234                          1.765            1.608          1.239                     
Uranium-235                          0.05231 U        0.03126        0.1585            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-07                Received:        03/19/13                      
Lab ID:          244182-005                    Prepared:        03/27/13 13:16                
Matrix:          Soil                          Analyzed:        05/09/13 14:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:06                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.004522 U       0.1971         0.1621            0.9    
Bismuth-212                          1.394            0.6018         0.2697                   
Bismuth-214                          0.5221           0.1016         0.04702                  
Cesium-137                          -0.0001988 U      0.02648        0.02179           0.07   
Cobalt-60                            0.003619 U       0.02298        0.01826           0.03   
Europium-152                         0.01912 U        0.05386        0.05869           0.1    
Europium-154                         0.05353 U        0.1919         0.1510            0.2    
Lead-212                             0.7048           0.09194        0.04363                  
Lead-214                             0.7196           0.09587        0.05292                  
Potassium-40                        10.18             1.054          0.2781                   
Protactinium-234                     0.004225 U       0.008454       0.1162                   
Radium-226 (By Bismuth-214)          0.5221           0.1016         0.04702           0.2    
Thallium-208                         0.2680           0.05135        0.02066                  
Thorium-232 (By Actinium-228)        0.7663           0.1511         0.06852           0.9    
Thorium-234                          1.004 U          1.766          1.406                    
Uranium-235                          0.07281 U b      0.03965        0.1809            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-08                Received:        03/19/13                      
Lab ID:          244182-006                    Prepared:        03/27/13 13:16                
Matrix:          Soil                          Analyzed:        05/10/13 07:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.31 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.009201 U       0.1406         0.1151            0.9     
Bismuth-212                          0.6267           0.3859         0.2492                    
Bismuth-214                          0.2829           0.08244        0.04513                   
Cesium-137                           0.01935          0.02494        0.01826           0.07    
Cobalt-60                            0.005476 U       0.02478        0.01952           0.03    
Europium-152                         0.006658 U       0.03624        0.05848           0.1     
Europium-154                         0.03674 U        0.05270        0.1547            0.2     
Lead-210                             1.552 U          6.450          5.219                     
Lead-212                             0.3913           0.06966        0.03570                   
Lead-214                             0.4218           0.1067         0.05097                   
Potassium-40                        14.62             1.273          0.3359                    
Protactinium-234                     0.06993 U        0.1169         0.09083                   
Radium-226 (By Bismuth-214)          0.2829           0.08244        0.04513           0.2     
Thallium-208                         0.1600           0.03764        0.01445                   
Thorium-232 (By Actinium-228)        0.4911           0.1218         0.04895           0.9     
Thorium-234                          0.5956 U         0.7184         1.093                     
Uranium-235                          0.03486 U        0.03184        0.1402            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-09                Received:        03/19/13                      
Lab ID:          244182-007                    Prepared:        03/27/13 13:17                
Matrix:          Soil                          Analyzed:        05/10/13 07:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:01                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.1688            0.1402        0.1019            0.9     
Bismuth-212                          0.7107            0.5494        0.2995                    
Bismuth-214                          0.5258            0.1044        0.04375                   
Cesium-137                          -0.01537 U         0.03385       0.02652           0.07    
Cobalt-60                           -0.00002868 U      0.03530       0.02908           0.03    
Europium-152                         0.01051 U         0.05338       0.05511           0.1     
Europium-154                         0.003575 U        0.02234       0.1074            0.2     
Lead-212                             0.5643            0.08084       0.03968                   
Lead-214                             0.5603            0.09835       0.04982                   
Potassium-40                        11.16              1.127         0.2919                    
Protactinium-234                     0.02327 U         0.06683       0.1000                    
Radium-226 (By Bismuth-214)          0.5258            0.1044        0.04375           0.2     
Thallium-208                         0.2068            0.04379       0.01707                   
Thorium-232 (By Actinium-228)        0.7723            0.1376        0.05621           0.9     
Thorium-234                          1.750             1.486         1.123                     
Uranium-235                          0.09938 U         0.04320       0.1488            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-10                Received:        03/19/13                      
Lab ID:          244182-008                    Prepared:        03/27/13 13:17                
Matrix:          Soil                          Analyzed:        05/10/13 07:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1268           0.1619         0.1257            0.9     
Bismuth-212                          0.3672           0.4256         0.2850                    
Bismuth-214                          0.5125           0.1044         0.04629                   
Cesium-137                           0.006105 U       0.02801        0.02246           0.07    
Cobalt-60                           -0.01066 U        0.03034        0.02357           0.03    
Europium-152                         0.09129          0.08458        0.05144           0.1     
Europium-154                         0.01011 U        0.03677        0.1620            0.2     
Lead-212                             0.7952           0.09052        0.04019                   
Lead-214                             0.6031           0.1006         0.05465                   
Potassium-40                        10.34             1.130          0.3524                    
Protactinium-234                    -0.004432 U       0.1181         0.09710                   
Radium-226 (By Bismuth-214)          0.5125           0.1044         0.04629           0.2     
Thallium-208                         0.2520           0.04554        0.01498                   
Thorium-232 (By Actinium-228)        0.8254           0.1437         0.07677           0.9     
Thorium-234                          1.082 U          1.458          1.145                     
Uranium-235                          0.1019 U         0.04504        0.1593            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-11                Received:        03/19/13                      
Lab ID:          244182-009                    Prepared:        03/27/13 13:22                
Matrix:          Soil                          Analyzed:        05/10/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0009929 U      0.1960        0.1614             0.9    
Bismuth-212                          0.5143           0.4237        0.2751                    
Bismuth-214                          0.5095           0.1156        0.05139                   
Cesium-137                           0.01385 U        0.02863       0.02220            0.07   
Cobalt-60                            0 U              0.02037       0.005594           0.03   
Europium-152                         0.02777 U        0.09278       0.05883            0.1    
Europium-154                        -0.06233 U        0.2276        0.1809             0.2    
Lead-212                             0.6476           0.09061       0.04333                   
Lead-214                             0.5771           0.08626       0.04030                   
Potassium-40                        11.65             1.110         0.2846                    
Protactinium-234                     0.02031 U        0.04936       0.09564                   
Radium-226 (By Bismuth-214)          0.5095           0.1156        0.05139            0.2    
Thallium-208                         0.2265           0.04540       0.01606                   
Thorium-232 (By Actinium-228)        0.6249           0.1250        0.06310            0.9    
Thorium-234                          0.4534 U         0.3638        1.338                     
Uranium-235                          0.06165 U        0.04259       0.1445             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-12                Received:        03/19/13                      
Lab ID:          244182-010                    Prepared:        03/27/13 13:26                
Matrix:          Soil                          Analyzed:        05/10/13 07:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.003097 U       0.1254         0.1031            0.9    
Bismuth-212                          0.3471           0.3337         0.2513                   
Bismuth-214                          0.3299           0.07762        0.03541                  
Cesium-137                           0.04833          0.02878        0.01829           0.07   
Cobalt-60                            0.008983 U       0.02707        0.02091           0.03   
Europium-152                         0.01686 U        0.07491        0.05403           0.1    
Europium-154                        -0.004755 U       0.008940       0.1629            0.2    
Lead-212                             0.2913           0.06525        0.03572                  
Lead-214                             0.3267           0.07321        0.03330                  
Potassium-40                        13.78             1.232          0.3134                   
Protactinium-234                     0.1019           0.08989        0.06697                  
Radium-226 (By Bismuth-214)          0.3299           0.07762        0.03541           0.2    
Thallium-208                         0.1484           0.04084        0.01770                  
Thorium-232 (By Actinium-228)        0.4874           0.1382         0.04960           0.9    
Thorium-234                          1.447            1.168          0.8624                   
Uranium-235                          0.07197 U        0.03298        0.1319            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-13                Received:        03/19/13                      
Lab ID:          244182-011                    Prepared:        03/27/13 13:32                
Matrix:          Soil                          Analyzed:        05/10/13 08:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07698 U        0.1740         0.1386            0.9     
Bismuth-212                          0.3231           0.3184         0.2282                    
Bismuth-214                          0.2812           0.08666        0.04226                   
Cesium-137                           0.02555          0.02576        0.01807           0.07    
Cobalt-60                            0.001076 U       0.02532        0.02068           0.03    
Europium-152                         0.01435 U        0.03167        0.05478           0.1     
Europium-154                         0.007506 U       0.02034        0.1587            0.2     
Lead-212                             0.2344           0.06548        0.03778                   
Lead-214                             0.3538           0.08339        0.05394                   
Potassium-40                        13.57             1.195          0.2319                    
Protactinium-234                     0.03781 U        0.1039         0.07470                   
Radium-226 (By Bismuth-214)          0.2812           0.08666        0.04226           0.2     
Thallium-208                         0.1470           0.03900        0.01678                   
Thorium-232 (By Actinium-228)        0.3473           0.1018         0.05219           0.9     
Thorium-234                          0.5800 U         0.5750         1.130                     
Uranium-235                          0.04038 U        0.03075        0.1355            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-14                Received:        03/19/13                      
Lab ID:          244182-012                    Prepared:        03/27/13 13:37                
Matrix:          Soil                          Analyzed:        05/10/13 09:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:14                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02320 U        0.2161        0.1770            0.9     
Bismuth-212                          1.366            0.6215        0.2998                    
Bismuth-214                          0.7014           0.1249        0.05360                   
Cesium-137                          -0.0005700 U      0.02698       0.02217           0.07    
Cobalt-60                            0.01541 U        0.03053       0.02319           0.03    
Europium-152                         0.01084 U        0.03664       0.05391           0.1     
Europium-154                         0.01274 U        0.08671       0.1516            0.2     
Lead-212                             1.037            0.09935       0.04446                   
Lead-214                             0.9053           0.1141        0.04608                   
Potassium-40                        10.38             1.008         0.2318                    
Protactinium-234                    -0.05193 U        0.1412        0.1143                    
Radium-226 (By Bismuth-214)          0.7014           0.1249        0.05360           0.2     
Thallium-208                         0.3137           0.05390       0.02328                   
Thorium-232 (By Actinium-228)        1.230            0.1519        0.07196           0.9     
Thorium-234                          1.302 U          0.7853        1.417                     
Uranium-235                          0.06267 U        0.04450       0.1766            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-12                Sampled:         03/19/13 10:11                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244182-010                    Prepared:        03/27/13 13:27                
Lab ID:          QC682249                      Analyzed:        05/10/13 09:39                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307.68 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER    Lim

Americium-241                    0.003097 U    0.1254      -0.04352 U     0.1594      0.1285           0.9   NC    40  NC       1   

Bismuth-212                      0.3471        0.3342       0.3424        0.3317      0.2434                 1.361 40  0.007044 1   

Bismuth-214                      0.3299        0.07905      0.4010        0.08976     0.03795                19.44 40  0.4209   1   

Cesium-137                       0.04833       0.02886      0.06670       0.02733     0.01177          0.07  31.93 40  0.3268   1   

Cobalt-60                        0.008983 U    0.02707     -0.001829 U    0.006300    0.02435          0.03  NC    40  NC       1   

Europium-152                     0.01686 U     0.07491      0.04221 U     0.04945     0.05586          0.1   NC    40  NC       1   

Europium-154                    -0.004755 U    0.008944     0.05411 U     0.2007      0.1586           0.2   NC    40  NC       1   

Lead-212                         0.2913        0.06956      0.3275        0.07018     0.03452                11.70 40  0.2590   1   

Lead-214                         0.3267        0.07543      0.3788        0.08791     0.03903                14.77 40  0.3189   1   

Potassium-40                    13.78          1.413       12.62          1.337       0.3086                 8.782 40  0.4214   1   

Protactinium-234                 0.1019        0.09340      0.02006 U     0.1087      0.07932                NC    40  NC       1   

Radium-226 (By Bismuth-214)      0.3299        0.07905      0.4010        0.08976     0.03795          0.2   19.44 40  0.4209   1   

Thallium-208                     0.1484        0.04195      0.1461        0.03921     0.01513                1.589 40  0.02883  1   

Thorium-232 (By Actinium-228)    0.4874        0.1426       0.3242        0.1304      0.08306          0.9   40.21 40  0.5977   1   

Thorium-234                      1.447         1.176        0.4683 U      1.131       0.8983                 NC    40  NC       1   

Uranium-235                      0.07197 U     0.03330      0.06032 U     0.03984     0.1314           0.18  NC    40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      13.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:25:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0822 +0.250243*Channel -4.93523e-008*Channel**2

FWHM (ch) =   3.0965 +0.001057*Channel -4.45524e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.89 -0.09%      0.89     0.90   -1.49%
977.53      244.70   244.65  0.02%      1.04     1.02    1.45%

1375.29      344.28   344.15  0.04%      1.13     1.12    0.81%
3114.53      778.90   778.99 -0.01%      1.45     1.49   -2.51%
3855.18      964.08   964.08 -0.00%      1.66     1.63    1.74%
5632.43     1408.01  1407.99  0.00%      1.90     1.91   -0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:53:33

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1209 +0.250233*Channel -3.21072e-008*Channel**2

FWHM (ch) =   2.9245 +0.001117*Channel -5.33801e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.42%
978.75      244.70   244.76 -0.03%      1.00     0.99    0.56%

1376.34      344.28   344.22  0.02%      1.09     1.09   -0.26%
3114.59      778.90   778.94 -0.00%      1.48     1.47    0.68%
3854.98      964.08   964.05  0.00%      1.60     1.61   -0.72%
5631.37     1408.01  1408.02 -0.00%      1.88     1.88    0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:14:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:41:46
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.88      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

41 of 469



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130509002_BG                                                              
Acquired: 5/9/2013 07:40:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130509002_BG                                                              
Acquired: 5/9/2013 07:54:48
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513186194

Instrument : HPGE02                           Begun : 05/09/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:14    1.0    1                     

002     2_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:40    1.0                          

003     2_20130509_003     SDUP       QC684254                 Soil       197092    05/09/13 07:52    1.0                          

004     2_20130509_004     SAMPLE     244536-016               Soil       197092    05/09/13 08:42    1.0                          

005     2_20130509_005     LCS        QC684444                 Soil       197435    05/09/13 10:14    1.0    2                     

006     2_20130509_006     BLANK      QC684443                 Soil       197435    05/09/13 11:47    1.0                          

007     2_20130509_007     SAMPLE     244460-002               Soil       197047    05/09/13 12:37    1.0                          

008     2_20130509_008     SAMPLE     244182-003               Soil       196641    05/09/13 14:01    1.0                          

009     2_20130509_009     BLANK      QC684579                 Soil       197470    05/09/13 15:02    1.0                          

010     2_20130509_010     SAMPLE     245083-002               Soil       197470    05/09/13 15:50    1.0                          

011     2_20130509_011     SAMPLE     245083-004               Soil       197470    05/09/13 16:36    1.0                 MASS-    

012     2_20130509_012     SAMPLE     245083-007               Soil       197470    05/09/13 17:23    1.0                          

013     2_20130509_013     SAMPLE     245083-010               Soil       197470    05/09/13 18:09    1.0                 MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582

Page 1 of 1

54 of 469



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533186221

Instrument : HPGE04                           Begun : 05/09/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:41    1.0    1                     

002     4_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:54    1.0                          

003     4_20130509_003     MSS        244536-017               Soil       197092    05/09/13 08:26    1.0                          

004     4_20130509_004     LCS        QC684327                 Soil       197403    05/09/13 09:20    1.0    2                     

005     4_20130509_005     IDUP       QC684255                 Soil       197092    05/09/13 10:19    1.0                          

006     4_20130509_006     SAMPLE     244182-001               Soil       196641    05/09/13 12:15    1.0                          

007     4_20130509_007     SAMPLE     244182-002               Soil       196641    05/09/13 13:11    1.0                          

008     4_20130509_008     SAMPLE     244182-004               Soil       196641    05/09/13 14:03    1.0                          

009     4_20130509_009     SAMPLE     245083-003               Soil       197470    05/09/13 15:04    1.0                 MASS-    

010     4_20130509_010     SDUP       QC687684                 Soil       197470    05/09/13 15:53    1.0                          

011     4_20130509_011     MSS        245083-006               Soil       197470    05/09/13 16:39    1.0                 MASS-    

012     4_20130509_012     SAMPLE     245083-008               Soil       197470    05/09/13 17:26    1.0                 MASS-    

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:25

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-03                Received:        03/19/13                      
Lab ID:          244182-001                    Prepared:        03/27/13 12:14                
Matrix:          Soil                          Analyzed:        05/09/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.83 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:59                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                      -0.007047 U        0.1949         0.1602           0.9     
Bismuth-212                         0.5920            0.4165         0.2898                   
Bismuth-214                         0.3705            0.08979        0.03974                  
Cesium-137                         -0.005587 U        0.02927        0.02356          0.07    
Cobalt-60                          -0.00006208 U      0.0001324      0.02765          0.03    
Europium-152                        0.08418           0.07810        0.04027          0.1     
Europium-154                        0.03114 U         0.07077        0.1672           0.2     
Lead-212                            0.4066            0.07964        0.04203                  
Lead-214                            0.3903            0.09226        0.04643                  
Potassium-40                       12.35              1.138          0.2483                   
Protactinium-234                   -0.001411 U        0.1005         0.08272                  
Radium-226 (By Bismuth-214)         0.3705            0.08979        0.03974          0.2     
Thallium-208                        0.1309            0.03333        0.01359                  
Thorium-232 (By Actinium-228)       0.4291            0.1128         0.07326          0.9     
Thorium-234                         0.2816 U          1.353          1.098                    
Uranium-235                         0.05154 U         0.03706        0.1384           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

68 of 469



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-001                   Client ID : 12-PE-E0788-03        

Seqnum : 1533186221006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130509_006                                Batch         : 196641                       Time      : 09-MAY-2013 12:15     

Cal    : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13     Caldate       : 09-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.83 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.007047         0.1602      0.9      .19493           .19493           0.018        u        

Bismuth-212                         0.5920            0.2898               .41654           .41764           0.058        u        

Bismuth-214                         0.3705            0.03974              .089794          .091326          0.0017       u        

Cesium-137                          -0.005587         0.02356     0.07     .029266          .029267          -0.0026      u        

Cobalt-60                           -0.00006208       0.02765     0.03     .00013241        .00013244        -0.00079     u        

Europium-152                        0.08418           0.04027     0.1      .078096          .078201          0.0099       u        

Europium-154                        0.03114           0.1672      0.2      .070772          .07079           0.020        u        

Lead-212                            0.4066            0.04203              .079643          .084902          0.0087       u        

Lead-214                            0.3903            0.04643              .092263          .09405           0.0083       u        

Potassium-40                        12.35             0.2483               1.1376           1.2953           -0.32        u        

Protactinium-234                    -0.001411         0.08272              .10051           .10051           0.0093       u        

Radium-226 (By Bismuth-214)         0.3705            0.03974     0.2      .089794          .091326          0.0017       u        

Thallium-208                        0.1309            0.01359              .033332          .034368          0.015        u        

Thorium-232 (By Actinium-228)       0.4291            0.07326     0.9      .11277           .11696           0.028        u        

Thorium-234                         0.2816            1.098                1.3534           1.3537           0.052        u        

Uranium-235                         0.05154           0.1384      0.18     .03706           .037191          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533186221006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-03          
Sample Description: 244182-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130509_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 09:59           Live Time: 2700   sec

Acquisition Time: 5/9/2013 12:15:42         Real Time: 2705   sec
Analysis Time: 5/9/2013 13:00            Dead Time: 0.18   %

Analysis Quantity: 3.128E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.291E-01      1.128E-01      1.170E-01      7.326E-02
Am-241    #AB   -7.047E-03      1.949E-01      1.949E-01      1.602E-01
Bi-212    #      5.920E-01      4.165E-01      4.176E-01      2.898E-01
Bi-214           3.705E-01      8.979E-02      9.133E-02      3.974E-02
Co-60     #AB   -6.208E-05      1.324E-04      1.324E-04      2.765E-02
Cs-137    #AB   -5.587E-03      2.927E-02      2.927E-02      2.356E-02
Eu-152    #      8.418E-02      7.810E-02      7.820E-02      4.027E-02
Eu-154    #AB    3.114E-02      7.077E-02      7.079E-02      1.672E-01
K-40             1.235E+01      1.138E+00      1.295E+00      2.483E-01
Pa-234    #AB   -1.411E-03      1.005E-01      1.005E-01      8.272E-02
Pb-212           4.066E-01      7.964E-02      8.490E-02      4.203E-02
Pb-214           3.903E-01      9.226E-02      9.405E-02      4.643E-02
Ra-226    #      7.701E-01      6.268E-01      6.283E-01      4.269E-01
Th-234    #AB    2.816E-01      1.353E+00      1.354E+00      1.098E+00
Tl-208           1.309E-01      3.333E-02      3.437E-02      1.359E-02
U-235     #AB    5.154E-02      3.706E-02      3.719E-02      1.384E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.589E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:00:55
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

Sample description                                             
244182-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509_006.An1

Acquisition information
Start time:                 5/9/2013 12:15:42
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1283E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1283E+02) = 

8.6395E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:00:55
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:59:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0568

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.41        6. 240.31   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.60       71.  21.50   0.81  2.748E-02
77.08       95.  17.11   0.82  2.936E-02
93.29       22.  70.71   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.114E-01 U235  
93.35   5.760  3.114E-01 U235  

93.29       22.  70.71   0.83  3.937E-02    93.35   4.100  4.375E-01 Ac228 
93.35   5.760  3.114E-01 U235  

121.48        7. 195.66   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.77        3. 446.22   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.898E-02 U235  
163.44       13. 113.60   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.644E-01 U235  
186.22       42.  40.70   0.87  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.701E-01 Ra226 
185.72  57.000  4.799E-02 U235  

186.32       41.  35.95   0.93  4.855E-02   185.72  57.000  4.773E-02 U235  
186.21   3.555  7.661E-01 Ra226 

238.70      245.   8.10   0.99  4.348E-02   238.63  43.600  4.059E-01 Pb212 
242.03       41.  32.15   0.99  4.315E-02   242.00   7.268  4.218E-01 Pb214 
277.24        8. 115.65   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.37       82.  15.57   0.85  3.828E-02   295.22  18.414  3.576E-01 Pb214 
300.03       16.  55.78   1.05  3.789E-02   300.09   3.180  4.310E-01 Pb212 
338.17       71.  18.84   0.76  3.501E-02   338.32  11.400  5.694E-01 Ac228 
345.90       14.  55.39   1.09  3.459E-02   344.28  26.590  5.021E-02 Eu152 
351.89      156.  11.47   1.29  3.408E-02   351.93  35.600  3.981E-01 Pb214 
583.22       87.  12.13   1.25  2.394E-02   583.19  85.000  1.309E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:00:55
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.29      130.  11.43   0.91  2.322E-02   609.31  45.490  3.705E-01 Bi214 
727.27       25.  31.85   1.43  2.051E-02   727.33   6.650  5.920E-01 Bi212 
785.90        2. 264.54   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.63       26.  21.13   0.61  1.823E-02   860.53  12.400  3.724E-01 Tl208 
873.39        4. 181.14   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.31       53.  18.32   1.57  1.750E-02   911.20  26.200  3.681E-01 Ac228 
964.47       14.  58.53   1.61  1.681E-02   964.08  14.500  1.792E-01 Eu152 
969.35       51.  18.65   1.13  1.675E-02   968.96  15.900  6.152E-01 Ac228 

1007.09        3. 176.10   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.58       46.  23.89   0.48  1.507E-02  1120.29  14.910  6.550E-01 Bi214 
1173.61        5. 138.91   1.75  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.49        3. 228.88   1.81  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.15        5. 113.45   1.88  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.78      516.   4.47   2.01  1.229E-02  1460.82  10.550  1.235E+01 K40   
1620.45        2. 249.91   1.98  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.63        7.  46.80   2.04  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.02    74.70       103.        66. 2.395E+03   52.01   0.837  -        
308.93    77.18       101.       100. 3.392E+03   36.63   0.750  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.87    63.41        96.         6.     0.002   480.62   0.802s
Th-234    370.51    92.59       178.        -2.    -0.001  1600.99   0.833s
Ac-228    373.56    93.35       111.        22.     0.008   141.42   0.834D
U-235     373.56    93.35       111.        22.     0.008   141.42   0.834D
Eu-152    485.99   121.48        97.         7.     0.003   391.32   0.865s
U-235     575.06   143.77       105.         3.     0.001   892.44   0.888s
U-235     653.69   163.44       104.        13.     0.005   227.20   0.909s
U-235     745.14   186.32        90.        41.     0.015    71.90   0.932s
Ra-226    744.76   186.22        98.        42.     0.015    81.39   0.874s
U-235     821.64   205.46        78.        -5.    -0.002   539.29   0.952s
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:00:55
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.28   238.64       114.       240.     0.089    19.24   1.168 
Pb-214    967.59   241.97        78.        43.     0.016    73.70   0.781 
Tl-208   1108.57   277.24        48.         8.     0.003   231.29   1.025 
Pb-214   1181.02   295.37        38.        79.     0.029    31.14   0.855 
Pb-212   1199.69   300.03        41.        16.     0.006   111.55   1.048s
Ac-228   1352.13   338.17        36.        71.     0.026    37.69   0.759s
Eu-152   1383.02   345.90        24.        14.     0.005   110.78   1.091s
Pb-214   1406.99   351.89        57.       151.     0.056    22.94   1.288 
Pa-234   2277.26   569.56        28.        -3.    -0.001   518.46   1.298s
Tl-208   2331.87   583.22        14.        83.     0.031    24.26   1.249 
Bi-214   2436.12   609.29        32.       122.     0.045    22.85   0.907s
Cs-137   2647.62   662.18        34.        -3.    -0.001   523.82   1.377s
Eu-154   2897.36   724.63        46.        -6.    -0.002   356.37   1.427s
Bi-212   2907.95   727.27        28.        25.     0.009    63.69   1.430s
Eu-152   3120.39   780.39        20.        -2.    -0.001   744.46   1.471s
Bi-212   3142.42   785.90        19.         2.     0.001   529.09   1.477s
Tl-208   3441.33   860.63         2.        26.     0.010    42.27   0.607s
Eu-154   3492.35   873.39        24.         4.     0.001   362.28   1.543s
Pa-234   3520.52   880.43        25.        -3.    -0.001   564.57   1.549s
Pa-234   3550.75   887.99         4.         0.     0.000  1614.28   1.551s
Ac-228   3644.03   911.31        20.        53.     0.020    36.63   1.571s
Pa-234   3782.36   945.89        21.        -4.    -0.001   377.68   1.596s
Eu-152   3856.68   964.47        25.        14.     0.005   117.07   1.609s
Ac-228   3876.18   969.35        11.        51.     0.019    37.30   1.132s
Eu-154   4027.15  1007.09        16.         3.     0.001   352.21   1.637s
Bi-214   4481.22  1120.58        17.        46.     0.017    47.79   0.484s
Co-60    4693.36  1173.61        20.         5.     0.002   277.81   1.747s
Eu-154   5097.02  1274.49        19.         3.     0.001   457.77   1.807s
Co-60    5324.15  1331.25        23.        -4.    -0.002   323.69   1.839s
Eu-152   5631.92  1408.15        14.         5.     0.002   226.90   1.879s
K-40     5842.53  1460.78        19.       500.     0.185     8.94   2.014 
Bi-212   6481.63  1620.45         9.         2.     0.001   499.82   1.979s
Bi-214   7058.82  1764.63        12.         7.     0.003    93.61   2.035s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2911E-01                                      5.12E+12             
911.20 3.681E-01 ?(  7.326E-02 1.83E+01 2.62E+01 G  
968.96 6.152E-01 +   9.200E-02 1.86E+01 1.59E+01 G  
338.32 5.694E-01  (  1.121E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 4.375E-01 &   4.860E-01 7.07E+01 4.10E+00 XA 

74 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:00:55
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -7.0466E-03                                      1.58E+05             
59.54-7.047E-03 %(  1.602E-01 1.38E+03 3.59E+01 G  

Bi-212   N   5.9197E-01                                      5.12E+12             
727.33 5.920E-01 ?(P 2.898E-01 3.18E+01 6.65E+00 G  
785.37 2.647E-01 & P 1.511E+00 2.65E+02 1.11E+00 G  

1620.74 3.261E-01 -   1.279E+00 2.50E+02 1.51E+00 G  

Bi-214   N   3.7053E-01                                      5.84E+05             
609.31 3.705E-01  (P 3.974E-02 1.14E+01 4.55E+01 G  

1120.29 6.550E-01 +   1.368E-01 2.39E+01 1.49E+01 G  
1764.49 1.448E-01 - P 1.602E-01 4.68E+01 1.53E+01 G  

Co-60    T  -6.2084E-05                                      1.93E+03             
1332.49-1.085E-02 ?(  2.765E-02 1.62E+02 1.00E+02 G  
1173.23 1.074E-02 &(  2.322E-02 1.39E+02 9.98E+01 G  

Cs-137   I  -5.5871E-03                                      1.10E+04             
661.66-5.587E-03 ?(  2.356E-02 2.62E+02 8.50E+01 G  

Eu-152   I   8.4180E-02                                      4.94E+03             
344.28 5.021E-02 ?(  4.027E-02 5.54E+01 2.66E+01 G  
121.78 1.702E-02 -   5.387E-02 1.96E+02 2.84E+01 G  
778.90-2.197E-02 -   1.319E-01 3.72E+02 1.30E+01 G  
964.08 1.792E-01  (  1.531E-01 5.85E+01 1.45E+01 G  

1112.08-5.199E-04 %   1.724E-01 2.01E+04 1.34E+01 G  
1408.01 6.144E-02 ?(  1.056E-01 1.13E+02 2.09E+01 G  

Eu-154   I   3.1141E-02                                      3.14E+03             
873.18 5.832E-02 ?(  1.672E-01 1.81E+02 1.22E+01 G  
123.07-1.998E-03 &   3.635E-02 1.11E+03 4.04E+01 G  

1274.43 1.869E-02 ?(  6.798E-02 2.29E+02 3.49E+01 G  
723.30-4.324E-02 +   1.233E-01 1.78E+02 2.00E+01 G  

1004.72 3.696E-02 ?(  1.019E-01 1.76E+02 1.79E+01 G  
996.25-8.814E-04 %   1.781E-01 1.23E+04 1.05E+01 G  

K-40     N   1.2348E+01                                      4.57E+11             
1460.82 1.235E+01  (P 2.483E-01 4.47E+00 1.06E+01 G  

Pa-234   N  -1.4105E-03                                      1.63E+12             
131.30-1.411E-03 &(  8.272E-02 3.56E+03 1.82E+01 G  
569.50-4.201E-02 +   1.749E-01 2.59E+02 9.30E+00 G  
946.00-4.987E-02 +   1.490E-01 1.89E+02 1.35E+01 G  
880.52-4.406E-02 +   1.999E-01 2.82E+02 1.05E+01 G  
883.24-6.476E-03 &   8.421E-02 8.07E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.0661E-01                                      5.12E+12             
238.63 4.048E-01  (P 4.203E-02 9.62E+00 4.36E+01 G  
300.09 4.310E-01 ?(P 3.955E-01 5.58E+01 3.18E+00 G  

Pb-214   N   3.9029E-01                                      5.84E+05             
351.93 3.981E-01  (P 4.643E-02 1.15E+01 3.56E+01 G  
295.22 3.576E-01  (P 6.536E-02 1.56E+01 1.84E+01 G  
242.00 4.347E-01  (  2.105E-01 3.69E+01 7.27E+00 G  

Ra-226   N   7.7008E-01                                      5.84E+05             
186.21 7.701E-01  (  4.269E-01 4.07E+01 3.56E+00 G  

Th-234   N   2.8159E-01                                      1.63E+12             
63.30 2.816E-01 ?(  1.098E+00 2.40E+02 3.75E+00 G  
92.59-4.467E-02 &   5.872E-01 8.00E+02 4.34E+00 G  

Tl-208   N   1.3088E-01                                      5.12E+12             
583.19 1.309E-01  (P 1.359E-02 1.21E+01 8.50E+01 G  
277.37 1.014E-01 - P 1.966E-01 1.16E+02 6.60E+00 G  
860.53 3.724E-01 +   4.301E-02 2.11E+01 1.24E+01 G  

U-235    N   5.1540E-02                                      2.57E+11             
143.77 1.898E-02 &(  1.384E-01 4.46E+02 1.09E+01 G  
205.32-6.405E-02 &   2.803E-01 2.70E+02 5.02E+00 G  
163.36 1.644E-01  (  2.984E-01 1.14E+02 5.08E+00 G  
185.72 4.773E-02  (  2.549E-02 3.60E+01 5.70E+01 G  

Energy duplication    
93.35 3.114E-01 &   3.459E-01 7.07E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.41        96.         6.     0.002   480.62   2.816E-01   
Th-234      92.59       178.        -2.    -0.001  1600.99  -4.467E-02   
U-235       93.35       111.        22.     0.008   141.42   3.114E-01   
Eu-152     121.48        97.         7.     0.003   391.32   1.702E-02   
U-235      143.77       105.         3.     0.001   892.44   1.898E-02   
U-235      163.44       104.        13.     0.005   227.20   1.644E-01   
U-235      186.32        90.        41.     0.015    71.90   4.773E-02   
U-235      205.46        78.        -5.    -0.002   539.29  -6.405E-02   
Eu-152     345.90        24.        14.     0.005   110.78   5.021E-02   
Pa-234     569.56        28.        -3.    -0.001   518.46  -4.201E-02   
Cs-137     662.18        34.        -3.    -0.001   523.82  -5.587E-03   
Eu-154     724.63        46.        -6.    -0.002   356.37  -4.324E-02   
Eu-152     780.39        20.        -2.    -0.001   744.46  -2.197E-02   
Eu-154     873.39        24.         4.     0.001   362.28   5.832E-02   
Pa-234     880.43        25.        -3.    -0.001   564.57  -4.406E-02   
Pa-234     887.99         4.         0.     0.000  1614.28  -6.476E-03   
Pa-234     945.89        21.        -4.    -0.001   377.68  -4.987E-02   
Eu-152     964.47        25.        14.     0.005   117.07   1.792E-01   
Eu-154    1007.09        16.         3.     0.001   352.21   3.696E-02   
Co-60     1173.61        20.         5.     0.002   277.81   1.074E-02   
Eu-154    1274.49        19.         3.     0.001   457.77   1.869E-02   
Co-60     1331.25        23.        -4.    -0.002   323.69  -1.085E-02   
Eu-152    1408.15        14.         5.     0.002   226.90   6.144E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.2911E-01    4.2911E-01   1.1277E-01    1.1696E-01  7.326E-02
Am-241 #A   -7.0450E-03   -7.0466E-03   1.9493E-01    1.9493E-01  1.602E-01
Bi-212 #     5.9197E-01    5.9197E-01   4.1654E-01    4.1764E-01  2.898E-01
Bi-214       3.7050E-01    3.7053E-01   8.9794E-02    9.1326E-02  3.974E-02
Co-60  #A   -6.0952E-05   -6.2084E-05   1.3241E-04    1.3244E-04  2.765E-02
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Cs-137 #A   -5.5691E-03   -5.5871E-03   2.9266E-02    2.9267E-02  2.356E-02
Eu-152 #     8.3579E-02    8.4180E-02   7.8096E-02    7.8201E-02  4.027E-02
Eu-154 #A    3.0791E-02    3.1141E-02   7.0772E-02    7.0790E-02  1.672E-01
K-40         1.2348E+01    1.2348E+01   1.1376E+00    1.2953E+00  2.483E-01
Pa-234 #A   -1.4105E-03   -1.4105E-03   1.0051E-01    1.0051E-01  8.272E-02
Pb-212       4.0661E-01    4.0661E-01   7.9643E-02    8.4902E-02  4.203E-02
Pb-214       3.9027E-01    3.9029E-01   9.2263E-02    9.4050E-02  4.643E-02
Ra-226 #     7.7003E-01    7.7008E-01   6.2680E-01    6.2834E-01  4.269E-01
Th-234 #A    2.8159E-01    2.8159E-01   1.3534E+00    1.3537E+00  1.098E+00
Tl-208       1.3088E-01    1.3088E-01   3.3332E-02    3.4368E-02  1.359E-02
U-235  #A    5.1540E-02    5.1540E-02   3.7060E-02    3.7191E-02  1.384E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.544E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.5437527E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-04                Received:        03/19/13                      
Lab ID:          244182-002                    Prepared:        03/27/13 12:17                
Matrix:          Soil                          Analyzed:        05/09/13 13:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.43 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:01                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01603 U         0.1909        0.1564            0.9     
Bismuth-212                          0.2978            0.3344        0.2467                    
Bismuth-214                          0.3634            0.09571       0.04537                   
Cesium-137                           0.02356           0.02490       0.01762           0.07    
Cobalt-60                           -0.00006911 U      0.02276       0.01873           0.03    
Europium-152                         0.03339 U         0.03969       0.04427           0.1     
Europium-154                         0.01322 U         0.06406       0.1637            0.2     
Lead-212                             0.4057            0.07112       0.03673                   
Lead-214                             0.4266            0.07926       0.03560                   
Potassium-40                        10.19              1.059         0.2794                    
Protactinium-234                     0.01617 U         0.03631       0.08486                   
Radium-226 (By Bismuth-214)          0.3634            0.09571       0.04537           0.2     
Thallium-208                         0.1509            0.03753       0.01563                   
Thorium-232 (By Actinium-228)        0.5287            0.1391        0.05573           0.9     
Thorium-234                          0.4839 U          0.4092        1.225                     
Uranium-235                          0.03916 U         0.03035       0.1258            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-002                   Client ID : 12-PE-E0788-04        

Seqnum : 1533186221007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130509_007                                Batch         : 196641                       Time      : 09-MAY-2013 13:11     

Cal    : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13     Caldate       : 09-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.43 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01603          0.1564      0.9      .19092           .19092           0.018        u        

Bismuth-212                         0.2978            0.2467               .33441           .33476           0.058        u        

Bismuth-214                         0.3634            0.04537              .095714          .097098          0.0017       u        

Cesium-137                          0.02356           0.01762     0.07     .024903          .024926          -0.0026      u        

Cobalt-60                           -0.00006911       0.01873     0.03     .022756          .022756          -0.00079     u        

Europium-152                        0.03339           0.04427     0.1      .039688          .039721          0.0099       u        

Europium-154                        0.01322           0.1637      0.2      .064057          .064061          0.020        u        

Lead-212                            0.4057            0.03673              .07112           .076939          0.0087       u        

Lead-214                            0.4266            0.03560              .079258          .08173           0.0083       u        

Potassium-40                        10.19             0.2794               1.0594           1.1763           -0.32        u        

Protactinium-234                    0.01617           0.08486              .036306          .036528          0.0093       u        

Radium-226 (By Bismuth-214)         0.3634            0.04537     0.2      .095714          .097098          0.0017       u        

Thallium-208                        0.1509            0.01563              .037533          .038756          0.015        u        

Thorium-232 (By Actinium-228)       0.5287            0.05573     0.9      .13911           .14427           0.028        u        

Thorium-234                         0.4839            1.225                .40924           .41178           0.052        u        

Uranium-235                         0.03916           0.1258      0.18     .030352          .030444          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533186221007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-04          
Sample Description: 244182-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130509_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:01           Live Time: 2700   sec

Acquisition Time: 5/9/2013 13:11:58         Real Time: 2705   sec
Analysis Time: 5/9/2013 13:57            Dead Time: 0.17   %

Analysis Quantity: 3.124E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.287E-01      1.391E-01      1.443E-01      5.573E-02
Am-241    #AB   -1.603E-02      1.909E-01      1.909E-01      1.564E-01
Bi-212    #      2.978E-01      3.344E-01      3.348E-01      2.467E-01
Bi-214           3.634E-01      9.571E-02      9.710E-02      4.537E-02
Co-60     #AB   -6.911E-05      2.276E-02      2.276E-02      1.873E-02
Cs-137    #      2.356E-02      2.490E-02      2.493E-02      1.762E-02
Eu-152    #AB    3.339E-02      3.969E-02      3.972E-02      4.427E-02
Eu-154    #AB    1.322E-02      6.406E-02      6.406E-02      1.637E-01
K-40             1.019E+01      1.059E+00      1.176E+00      2.794E-01
Pa-234    #AB    1.617E-02      3.631E-02      3.653E-02      8.486E-02
Pb-212           4.057E-01      7.112E-02      7.694E-02      3.673E-02
Pb-214           4.266E-01      7.926E-02      8.173E-02      3.560E-02
Ra-226    #      1.059E+00      5.442E-01      5.476E-01      3.436E-01
Th-234    #AB    4.839E-01      4.092E-01      4.118E-01      1.225E+00
Tl-208    #      1.509E-01      3.753E-02      3.876E-02      1.563E-02
U-235     #AB    3.916E-02      3.035E-02      3.044E-02      1.258E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.403E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:57:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_007.An1               

Sample description                                             
244182-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509_007.An1

Acquisition information
Start time:                 5/9/2013 13:11:58
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1243E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1243E+02) = 

8.6506E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

82 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:57:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0842

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.51        5. 290.88   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.585E-01 Th234 
74.62       63.  24.75   0.81  2.741E-02
77.04      100.  16.62   0.82  2.925E-02
87.25       58.  27.75   0.68  3.606E-02
92.90       35.  41.64   0.83  3.937E-02    92.59   4.343  6.564E-01 Th234 

93.35   5.760  4.901E-01 U235  
93.35   4.100  6.885E-01 Ac228 
92.59   4.343  6.564E-01 Th234 
93.35   4.100  6.885E-01 Ac228 
93.35   5.760  4.901E-01 U235  

92.90       35.  41.64   0.83  3.937E-02    92.59   4.343  6.564E-01 Th234 
93.35   5.760  4.901E-01 U235  
93.35   4.100  6.885E-01 Ac228 

92.92       36.  42.29   0.83  3.899E-02    92.59   4.343  6.785E-01 Th234 
93.35   5.760  5.066E-01 U235  
93.35   4.100  7.117E-01 Ac228 

122.02        8. 172.85   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.23        7. 199.05   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.910E-02 U235  
163.92        2. 972.00   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.901E-02 U235  
185.73       35.  38.76   0.93  4.855E-02   185.72  57.000  4.096E-02 U235  

186.21   3.555  6.574E-01 Ra226 
185.72  57.000  4.096E-02 U235  

185.87       57.  25.69   0.32  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.059E+00 Ra226 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.61      244.   8.61   0.87  4.348E-02   238.63  43.600  4.057E-01 Pb212 
241.75       65.  25.63   0.35  4.315E-02   242.00   7.268  6.621E-01 Pb214 
295.42       88.  15.48   1.11  3.828E-02   295.22  18.414  3.857E-01 Pb214 
300.03       30.  35.99   1.98  3.789E-02   300.09   3.180  8.086E-01 Pb212 
338.27       50.  23.10   1.09  3.500E-02   338.32  11.400  4.011E-01 Ac228 

338.32  11.400  4.011E-01 Ac228 
351.94      174.   9.12   0.73  3.407E-02   351.93  35.600  4.478E-01 Pb214 
569.37        4. 181.86   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.27       96.  11.92   1.01  2.394E-02   583.19  85.000  1.509E-01 Tl208 
609.26      127.  12.40   0.70  2.322E-02   609.31  45.490  3.634E-01 Bi214 
661.43       14.  52.86   1.38  2.192E-02   661.66  84.990  2.356E-02 Cs137 
727.22       13.  46.46   1.43  2.051E-02   727.33   6.650  2.978E-01 Bi212 
861.04       11.  67.02   1.53  1.823E-02   860.53  12.400  1.513E-01 Tl208 
911.27       76.  13.16   1.57  1.750E-02   911.20  26.200  5.286E-01 Ac228 

911.20  26.200  5.286E-01 Ac228 
945.01        3. 190.27   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.30       15.  53.35   1.61  1.675E-02   968.96  15.900  1.753E-01 Ac228 

968.96  15.900  1.753E-01 Ac228 
997.28        3. 242.21   1.63  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1000.60        0. 995.12   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.67       38.  18.14   0.99  1.507E-02  1120.29  14.910  5.460E-01 Bi214 
1407.57        8.  59.44   1.88  1.266E-02  1408.01  20.850  9.517E-02 Eu152 
1460.88      412.   5.01   1.86  1.229E-02  1460.82  10.550  1.019E+01 K40   
1764.36       11.  30.76   2.04  1.048E-02  1764.49  15.310  2.233E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.66    74.61       104.        50. 1.806E+03   66.26   0.734  -        
308.34    77.03       108.        84. 2.872E+03   42.70   0.668  -        
349.18    87.25        87.        58. 1.606E+03   55.51   0.680  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.77    60.13       116.        -3.    -0.001  1190.72   0.798s
Th-234    254.29    63.51       120.         5.     0.002   581.75   0.802s
Th-234    371.82    92.92        97.        36.     0.013    84.58   0.833 
U-235     373.56    93.35        87.        35.     0.013    83.27   0.834D
Ac-228    373.56    93.35        87.        35.     0.013    83.27   0.834D
Eu-152    488.15   122.02        95.         8.     0.003   345.71   0.865s
Pa-234    526.51   131.62       105.        -7.    -0.003   420.15   0.875s
U-235     572.90   143.23        86.         7.     0.002   398.10   0.888s
U-235     655.62   163.92       107.         2.     0.001  1944.00   0.909s
U-235     742.76   185.73        76.        35.     0.013    77.52   0.932s
Ra-226    743.33   185.87        63.        57.     0.021    51.39   0.324s
U-235     819.54   204.93        93.       -15.    -0.005   194.04   0.952s
Pb-212    954.14   238.61        87.       240.     0.089    17.22   0.875 
Pb-214    966.69   241.75        78.        65.     0.024    51.27   0.352s
Tl-208   1104.38   276.19        55.        -9.    -0.003   269.74   1.025s
Pb-214   1181.23   295.42        42.        85.     0.031    30.95   1.105 
Pb-212   1199.65   300.03        36.        30.     0.011    71.98   1.983s
Ac-228   1352.52   338.27        42.        50.     0.019    46.20   1.085 
Pb-214   1407.19   351.94        33.       170.     0.063    18.24   0.727s
Pa-234   2276.49   569.37        24.         4.     0.001   363.73   1.298s
Tl-208   2332.10   583.27        18.        96.     0.035    23.83   1.010s
Bi-214   2436.02   609.26        41.       120.     0.044    24.80   0.697s
Cs-137   2644.64   661.43        19.        14.     0.005   105.72   1.377s
Eu-154   2893.67   723.70        37.        -6.    -0.002   311.98   1.427s
Bi-212   2907.73   727.22        20.        13.     0.005    92.92   1.430s
Tl-208   3442.95   861.04        20.        11.     0.004   134.05   1.534s
Pa-234   3532.44   883.41        22.        -2.    -0.001   625.46   1.551s
Ac-228   3643.85   911.27        12.        76.     0.028    26.31   1.571 
Pa-234   3778.85   945.01        16.         3.     0.001   380.55   1.596s
Ac-228   3876.01   969.30        23.        15.     0.005   106.70   1.612s
Eu-154   3987.93   997.28        20.         3.     0.001   484.42   1.631s
Eu-154   4001.21  1000.60        11.         0.     0.000  1990.24   1.637s
Bi-214   4481.55  1120.67         3.        38.     0.014    36.29   0.988s
Co-60    4691.90  1173.24        21.        -1.     0.000  1374.64   1.747s
Eu-152   5629.58  1407.57         7.         8.     0.003   118.88   1.879s
K-40     5842.92  1460.88        24.       412.     0.153    10.03   1.864 
Bi-214   7057.72  1764.36         7.        11.     0.004    61.52   2.035s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2865E-01                                      5.12E+12             
911.20 5.286E-01  (  5.573E-02 1.32E+01 2.62E+01 G  
968.96 1.753E-01 -   1.342E-01 5.34E+01 1.59E+01 G  
338.32 4.011E-01 -   1.207E-01 2.31E+01 1.14E+01 G  

Energy duplication    
93.35 6.885E-01     4.313E-01 4.16E+01 4.10E+00 XA 

Am-241   I  -1.6034E-02                                      1.58E+05             
59.54-1.603E-02 ?(  1.564E-01 5.95E+02 3.59E+01 G  

Bi-212   N   2.9779E-01                                      5.12E+12             
727.33 2.978E-01  (P 2.467E-01 4.65E+01 6.65E+00 G  
785.37-1.629E-02 % P 1.366E+00 1.15E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.383E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.6342E-01                                      5.84E+05             
609.31 3.634E-01  (P 4.537E-02 1.24E+01 4.55E+01 G  

1120.29 5.460E-01 +   5.458E-02 1.81E+01 1.49E+01 G  
1764.49 2.233E-01 - P 1.238E-01 3.08E+01 1.53E+01 G  

Co-60    T  -6.9108E-05                                      1.93E+03             
1332.49-6.911E-05 %(  1.873E-02 1.65E+04 1.00E+02 G  
1173.23-2.163E-03 +   2.423E-02 6.87E+02 9.98E+01 G  

Cs-137   I   2.3556E-02                                      1.10E+04             
661.66 2.356E-02  (  1.762E-02 5.29E+01 8.50E+01 G  

Eu-152   I   3.3385E-02                                      4.94E+03             
344.28 1.733E-04 %(  4.427E-02 1.55E+04 2.66E+01 G  
121.78 1.913E-02 ?(  5.334E-02 1.73E+02 2.84E+01 G  
778.90 9.175E-04 %   1.398E-01 9.26E+03 1.30E+01 G  
964.08-4.061E-03 %   1.588E-01 2.38E+03 1.45E+01 G  

1112.08-8.851E-04 %   1.568E-01 1.08E+04 1.34E+01 G  
1408.01 9.517E-02 ?(  7.435E-02 5.94E+01 2.09E+01 G  

Eu-154   I   1.3223E-02                                      3.14E+03             
873.18-7.848E-03 %(  1.637E-01 1.27E+03 1.22E+01 G  
123.07 7.624E-04 %   3.642E-02 2.90E+03 4.04E+01 G  

1274.43 0.000E+00 +   1.263E-01 1.00E+03 3.49E+01 G  
723.30-4.506E-02 +   1.116E-01 1.56E+02 2.00E+01 G  

1004.72 5.344E-03 ?(  8.669E-02 9.95E+02 1.79E+01 G  
996.25 5.105E-02 &(  1.972E-01 2.42E+02 1.05E+01 G  

86 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:57:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0192E+01                                      4.57E+11             
1460.82 1.019E+01  (P 2.794E-01 5.01E+00 1.06E+01 G  

Pa-234   N   1.6171E-02                                      1.63E+12             
131.30-2.492E-02 ?(  8.486E-02 2.10E+02 1.82E+01 G  
569.50 5.638E-02 ?(  1.624E-01 1.82E+02 9.30E+00 G  
946.00 4.387E-02 &(  1.314E-01 1.90E+02 1.35E+01 G  
880.52 0.000E+00 -   2.743E-01 1.00E+03 1.05E+01 G  
883.24-4.000E-02 +   2.012E-01 3.13E+02 9.70E+00 G  

Pb-212   N   4.0569E-01                                      5.12E+12             
238.63 4.057E-01  (P 3.673E-02 8.61E+00 4.36E+01 G  
300.09 8.086E-01 + P 3.696E-01 3.60E+01 3.18E+00 G  

Pb-214   N   4.2664E-01                                      5.84E+05             
351.93 4.478E-01  (P 3.560E-02 9.12E+00 3.56E+01 G  
295.22 3.857E-01  (P 6.870E-02 1.55E+01 1.84E+01 G  
242.00 6.621E-01 +   2.105E-01 2.56E+01 7.27E+00 G  

Ra-226   N   1.0591E+00                                      5.84E+05             
186.21 1.059E+00  (  3.436E-01 2.57E+01 3.56E+00 G  

Th-234   N   4.8387E-01                                      1.63E+12             
63.30 2.585E-01 ?(  1.225E+00 2.91E+02 3.75E+00 G  
92.59 6.785E-01 ?(  4.343E-01 4.23E+01 4.34E+00 G  

Tl-208   N   1.5094E-01                                      5.12E+12             
583.19 1.509E-01 *(P 1.563E-02 1.19E+01 8.50E+01 G  
277.37-1.039E-01 - P 2.112E-01 1.35E+02 6.60E+00 G  
860.53 1.513E-01 ?(  1.487E-01 6.70E+01 1.24E+01 G  

U-235    N   3.9156E-02                                      2.57E+11             
143.77 3.910E-02 &(  1.258E-01 1.99E+02 1.09E+01 G  
205.32-1.989E-01 +   3.062E-01 9.70E+01 5.02E+00 G  
163.36 1.901E-02 &(  3.034E-01 9.72E+02 5.08E+00 G  
185.72 4.096E-02  (  2.357E-02 3.88E+01 5.70E+01 G  

Energy duplication    
93.35 4.901E-01     3.070E-01 4.16E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.13       116.        -3.    -0.001  1190.72  -1.603E-02   
Th-234      63.51       120.         5.     0.002   581.75   2.585E-01   
Th-234      92.92        97.        36.     0.013    84.58   6.785E-01   
U-235       93.35        87.        35.     0.013    83.27   4.901E-01   
Ac-228      93.35        87.        35.     0.013    83.27   6.885E-01   
Eu-152     122.02        95.         8.     0.003   345.71   1.913E-02   
Pa-234     131.62       105.        -7.    -0.003   420.15  -2.492E-02   
U-235      143.23        86.         7.     0.002   398.10   3.910E-02   
U-235      163.92       107.         2.     0.001  1944.00   1.901E-02   
U-235      185.73        76.        35.     0.013    77.52   4.096E-02   
U-235      204.93        93.       -15.    -0.005   194.04  -1.989E-01   
Ac-228     338.27        42.        50.     0.019    46.20   4.011E-01   
Pa-234     569.37        24.         4.     0.001   363.73   5.638E-02   
Cs-137     661.43        19.        14.     0.005   105.72   2.356E-02   
Eu-154     723.70        37.        -6.    -0.002   311.98  -4.506E-02   
Bi-212     727.22        20.        13.     0.005    92.92   2.978E-01  P
Pa-234     883.41        22.        -2.    -0.001   625.46  -4.000E-02   
Ac-228     911.27        12.        76.     0.028    26.31   5.286E-01   
Pa-234     945.01        16.         3.     0.001   380.55   4.387E-02   
Ac-228     969.30        23.        15.     0.005   106.70   1.753E-01   
Eu-154     997.28        20.         3.     0.001   484.42   5.105E-02   
Eu-154    1000.60        11.         0.     0.000  1990.24   5.344E-03   
Co-60     1173.24        21.        -1.     0.000  1374.64  -2.163E-03   
Eu-152    1407.57         7.         8.     0.003   118.88   9.517E-02   

P - Peakbackground subtraction

88 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 13:57:10
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.2865E-01    5.2865E-01   1.3911E-01    1.4427E-01  5.573E-02
Am-241 #A   -1.6030E-02   -1.6034E-02   1.9092E-01    1.9092E-01  1.564E-01
Bi-212 #     2.9779E-01    2.9779E-01   3.3441E-01    3.3476E-01  2.467E-01
Bi-214       3.6339E-01    3.6342E-01   9.5714E-02    9.7098E-02  4.537E-02
Co-60  #A   -6.7848E-05   -6.9108E-05   2.2756E-02    2.2756E-02  1.873E-02
Cs-137 #     2.3480E-02    2.3556E-02   2.4903E-02    2.4926E-02  1.762E-02
Eu-152 #A    3.3147E-02    3.3385E-02   3.9688E-02    3.9721E-02  4.427E-02
Eu-154 #A    1.3075E-02    1.3223E-02   6.4057E-02    6.4061E-02  1.637E-01
K-40         1.0192E+01    1.0192E+01   1.0594E+00    1.1763E+00  2.794E-01
Pa-234 #A    1.6171E-02    1.6171E-02   3.6306E-02    3.6528E-02  8.486E-02
Pb-212       4.0569E-01    4.0569E-01   7.1120E-02    7.6939E-02  3.673E-02
Pb-214       4.2661E-01    4.2664E-01   7.9258E-02    8.1730E-02  3.560E-02
Ra-226 #     1.0590E+00    1.0591E+00   5.4423E-01    5.4759E-01  3.436E-01
Th-234 #A    4.8387E-01    4.8387E-01   4.0924E-01    4.1178E-01  1.225E+00
Tl-208 #     1.5094E-01    1.5094E-01   3.7533E-02    3.8756E-02  1.563E-02
U-235  #A    3.9156E-02    3.9156E-02   3.0352E-02    3.0444E-02  1.258E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.260E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2597537E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-05                Received:        03/19/13                      
Lab ID:          244182-003                    Prepared:        03/27/13 13:15                
Matrix:          Soil                          Analyzed:        05/09/13 14:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:03                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01644 U        0.1806        0.1479            0.9     
Bismuth-212                          0.9994           0.4884        0.2482                    
Bismuth-214                          0.5285           0.09460       0.03692                   
Cesium-137                           0.0001430 U      0.02794       0.02300           0.07    
Cobalt-60                           -0.009631 U       0.02959       0.02310           0.03    
Europium-152                         0.07162          0.09199       0.05681           0.1     
Europium-154                         0.01498 U        0.04848       0.1595            0.2     
Lead-212                             0.6784           0.08484       0.03946                   
Lead-214                             0.6409           0.1070        0.04935                   
Potassium-40                        10.01             0.9999        0.2570                    
Protactinium-234                     0.0006376 U      0.1233        0.1015                    
Radium-226 (By Bismuth-214)          0.5285           0.09460       0.03692           0.2     
Thallium-208                         0.3051           0.05399       0.01875                   
Thorium-232 (By Actinium-228)        0.6261           0.1125        0.06803           0.9     
Thorium-234                          0.3571 U         0.3812        1.021                     
Uranium-235                          0.1628 U         0.1619        0.1654            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244182-003                   Client ID : 12-PE-E0788-05        

Seqnum : 1513186194008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130509_008                                Batch         : 196641                       Time      : 09-MAY-2013 14:01     

Cal    : 09-MAY-2013 07:25:36,09-JAN-2013 12:22:14     Caldate       : 09-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.15 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01644          0.1479      0.9      .1806            .1806            0.018        u        

Bismuth-212                         0.9994            0.2482               .48839           .49107           0.058        u        

Bismuth-214                         0.5285            0.03692              .0946            .097604          0.0017       u        

Cesium-137                          0.0001430         0.02300     0.07     .027939          .027939          -0.0026      u        

Cobalt-60                           -0.009631         0.02310     0.03     .029589          .029592          -0.00079     u        

Europium-152                        0.07162           0.05681     0.1      .091993          .092085          0.0099       u        

Europium-154                        0.01498           0.1595      0.2      .04848           .048486          0.020        u        

Lead-212                            0.6784            0.03946              .08484           .10171           0.0087       u        

Lead-214                            0.6409            0.04935              .10695           .11274           0.0083       u        

Potassium-40                        10.01             0.2570               .9999            1.1194           -0.32        u        

Protactinium-234                    0.0006376         0.1015               .1233            .1233            0.0093       u        

Radium-226 (By Bismuth-214)         0.5285            0.03692     0.2      .0946            .097604          0.0017       u        

Thallium-208                        0.3051            0.01875              .053991          .057472          0.015        u        

Thorium-232 (By Actinium-228)       0.6261            0.06803     0.9      .11251           .12131           0.028        u        

Thorium-234                         0.3571            1.021                .3812            .3827            0.052        u        

Uranium-235                         0.1628            0.1654      0.18     .16189           .16223           0.089        u        

u=use  

Page 1 of 1                                                                                                             1513186194008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-05          
Sample Description: 244182-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130509_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:03           Live Time: 2700   sec

Acquisition Time: 5/9/2013 14:01:36         Real Time: 2703   sec
Analysis Time: 5/9/2013 14:46            Dead Time: 0.10   %

Analysis Quantity: 3.262E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.261E-01      1.125E-01      1.213E-01      6.803E-02
Am-241    #AB   -1.644E-02      1.806E-01      1.806E-01      1.479E-01
Bi-212           9.994E-01      4.884E-01      4.911E-01      2.482E-01
Bi-214           5.285E-01      9.460E-02      9.760E-02      3.692E-02
Co-60     #AB   -9.631E-03      2.959E-02      2.959E-02      2.310E-02
Cs-137    #AB    1.430E-04      2.794E-02      2.794E-02      2.300E-02
Eu-152    #      7.162E-02      9.199E-02      9.208E-02      5.681E-02
Eu-154    #AB    1.498E-02      4.848E-02      4.849E-02      1.595E-01
K-40             1.001E+01      9.999E-01      1.119E+00      2.570E-01
Pa-234    #AB    6.376E-04      1.233E-01      1.233E-01      1.015E-01
Pb-212           6.784E-01      8.484E-02      1.017E-01      3.946E-02
Pb-214           6.409E-01      1.070E-01      1.127E-01      4.935E-02
Ra-226    #      7.684E-01      6.479E-01      6.500E-01      4.975E-01
Th-234    #AB    3.571E-01      3.812E-01      3.827E-01      1.021E+00
Tl-208    #      3.051E-01      5.399E-02      5.747E-02      1.875E-02
U-235     #AB    1.628E-01      1.619E-01      1.622E-01      1.654E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.516E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

Sample description                                             
244182-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130509_008.An1

Acquisition information
Start time:                 5/9/2013 14:01:36
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2615E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2615E+02) = 

8.2867E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0946

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
29.91        2. 296.88   0.30  0.000E+00
74.84       97.  18.38   0.85  2.846E-02
77.22      184.  11.34   0.86  3.024E-02
87.29       86.  20.32   0.87  3.668E-02
90.17       55.  28.31   0.87  3.826E-02
93.26       37.  53.37   0.87  3.953E-02    92.59   4.343  6.601E-01 Th234 

93.35   5.760  4.931E-01 U235  
93.35   4.100  6.927E-01 Ac228 
92.59   4.343  6.601E-01 Th234 
93.35   5.760  4.931E-01 U235  

93.33       55.  31.97   0.87  3.990E-02    92.59   4.343  9.798E-01 Th234 
93.35   5.760  7.319E-01 U235  
93.35   4.100  1.028E+00 Ac228 

93.50       75.  26.58   0.36  3.990E-02    93.35   5.760  1.002E+00 U235  
93.35   4.100  1.407E+00 Ac228 

143.46       17. 109.74   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  9.385E-02 U235  

162.65       30.  49.73   0.94  4.973E-02   163.36   5.080  3.620E-01 U235  
163.36   5.080  3.620E-01 U235  

185.95       40.  46.17   0.96  4.819E-02   185.72  57.000  4.460E-02 U235  
186.21   3.555  7.157E-01 Ra226 
185.72  57.000  4.460E-02 U235  

185.97       43.  42.16   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.684E-01 Ra226 

202.48        8. 124.31   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.113E-01 U235  

238.52      422.   6.17   0.89  4.319E-02   238.63  43.600  6.784E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.65       62.  24.70   1.17  4.285E-02   242.00   7.268  6.153E-01 Pb214 
277.31       30.  39.33   1.05  3.962E-02   277.37   6.600  3.546E-01 Tl208 
295.22      128.  13.15   0.73  3.813E-02   295.22  18.414  5.384E-01 Pb214 
300.10       47.  33.46   1.02  3.774E-02   300.09   3.180  1.192E+00 Pb212 
338.19       90.  15.36   0.84  3.494E-02   338.32  11.400  6.905E-01 Ac228 
351.67      261.   8.15   1.06  3.405E-02   351.93  35.600  6.461E-01 Pb214 
583.40      200.   8.85   1.24  2.416E-02   583.19  85.000  2.989E-01 Tl208 
609.30      192.   8.58   1.30  2.345E-02   609.31  45.490  5.285E-01 Bi214 
726.93       45.  24.43   1.26  2.078E-02   727.33   6.650  9.994E-01 Bi212 
860.74       24.  32.19   1.55  1.851E-02   860.53  12.400  3.216E-01 Tl208 
911.31       91.  12.54   1.59  1.779E-02   911.20  26.200  5.998E-01 Ac228 
964.70       16.  64.23   1.63  1.710E-02   964.08  14.500  2.009E-01 Eu152 
969.09       55.  18.26   1.28  1.704E-02   968.96  15.900  6.231E-01 Ac228 

1004.20        4. 161.86   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.27       50.  16.09   0.34  1.535E-02  1120.29  14.910  6.704E-01 Bi214 
1169.84        1. 569.95   1.77  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1273.11        2. 295.75   1.83  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1460.79      451.   4.78   1.76  1.254E-02  1460.82  10.550  1.001E+01 K40   
1763.92       18.  26.79   2.08  1.069E-02  1764.49  15.310  3.359E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

119.21    29.91        24.         2. 0.000E+00  593.77   0.303  -      
299.16    74.94       155.        69. 2.431E+03   58.50   0.566  -      s 
308.67    77.32       179.       145. 4.802E+03   31.97   0.614  -      s 
348.26    87.23       122.       105. 2.868E+03   37.90   0.627  -      s 
359.77    90.11        96.        49. 1.288E+03   62.94   0.421  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.29    60.46       127.        -3.    -0.001  1098.54   0.837s
Th-234    372.38    93.26       176.        37.     0.014   106.74   0.871s
U-235     372.74    93.35       126.        55.     0.020    63.94   0.872D
Ac-228    372.74    93.35       129.        75.     0.028    53.17   0.359D
Eu-152    486.00   121.69       162.       -12.    -0.005   299.75   0.901s
Eu-154    488.42   122.29       136.       -12.    -0.004   284.02   0.902s
U-235     573.01   143.46       161.        17.     0.006   219.49   0.923s
U-235     649.73   162.65        95.        30.     0.011    99.46   0.943s
U-235     742.86   185.95       150.        40.     0.015    92.33   0.965s
Ra-226    742.92   185.97       142.        43.     0.016    84.33   0.965s
U-235     808.93   202.48        51.         8.     0.003   248.62   0.984s
Pb-212    952.99   238.52       108.       416.     0.154    12.33   0.889 
Pb-214    965.53   241.65        86.        62.     0.023    49.40   1.170s
Tl-208   1108.10   277.31        56.        30.     0.011    78.67   1.054s
Pb-214   1179.68   295.22        63.       123.     0.046    26.30   0.725s
Pb-212   1199.19   300.10        71.        47.     0.017    66.93   1.021s
Ac-228   1351.48   338.19        38.        90.     0.033    30.72   0.844 
Pb-214   1405.39   351.67        70.       255.     0.094    16.31   1.058 
Pa-234   2275.94   569.36        40.        -4.    -0.001   475.73   1.318s
Tl-208   2332.07   583.40        29.       200.     0.074    17.69   1.245s
Bi-214   2435.68   609.30        30.       184.     0.068    17.17   1.300 
Eu-154   2895.34   724.21        54.        -8.    -0.003   283.05   1.445s
Bi-212   2906.25   726.93        23.        45.     0.017    48.87   1.257 
Eu-152   3115.14   779.14        26.        -1.     0.000  1135.56   1.489s
Tl-208   3441.61   860.74        18.        24.     0.009    64.38   1.551s
Eu-154   3494.43   873.94        24.        -2.    -0.001   822.35   1.561s
Ac-228   3643.98   911.31        20.        91.     0.034    25.07   1.589 
Pa-234   3781.23   945.60        29.        -3.    -0.001   476.61   1.614s
Eu-152   3857.66   964.70        45.        16.     0.006   128.46   1.627s
Ac-228   3875.25   969.09        17.        55.     0.020    36.53   1.276 
Eu-154   4015.76  1004.20        21.         4.     0.002   323.72   1.655s
Bi-214   4480.37  1120.27         8.        50.     0.019    32.18   0.340s
Co-60    4678.79  1169.84        11.         1.     0.000  1139.90   1.768s
Eu-154   5092.29  1273.11        19.         2.     0.001   591.50   1.830s
Co-60    5325.30  1331.30        18.        -4.    -0.002   307.24   1.865s
K-40     5843.89  1460.79        23.       431.     0.160     9.56   1.762 
Bi-214   7058.32  1763.92        12.        18.     0.007    53.59   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2606E-01                                      5.12E+12             
911.20 5.998E-01 ?(  6.803E-02 1.25E+01 2.62E+01 G  
968.96 6.231E-01  (  1.088E-01 1.83E+01 1.59E+01 G  
338.32 6.905E-01  (  1.113E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 1.407E+00 +   4.965E-01 2.66E+01 4.10E+00 XA 

Am-241   I  -1.6440E-02                                      1.58E+05             
59.54-1.644E-02 &(  1.479E-01 5.49E+02 3.59E+01 G  

Bi-212   N   9.9939E-01                                      5.12E+12             
727.33 9.994E-01  (  2.482E-01 2.44E+01 6.65E+00 G  
785.37 7.856E-02 %   1.538E+00 1.20E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.795E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.2848E-01                                      5.84E+05             
609.31 5.285E-01  (P 3.692E-02 8.58E+00 4.55E+01 G  

1120.29 6.704E-01 + P 8.836E-02 1.61E+01 1.49E+01 G  
1764.49 3.359E-01 - P 1.487E-01 2.68E+01 1.53E+01 G  

Co-60    T  -9.6305E-03                                      1.93E+03             
1332.49-9.630E-03 ?(  2.310E-02 1.54E+02 1.00E+02 G  
1173.23 1.742E-03 +   1.605E-02 5.70E+02 9.98E+01 G  

Cs-137   I   1.4302E-04                                      1.10E+04             
661.66 1.430E-04 %(  2.300E-02 9.77E+03 8.50E+01 G  

Eu-152   I   7.1615E-02                                      4.94E+03             
344.28 1.122E-03 &(  5.681E-02 3.08E+03 2.66E+01 G  
121.78-2.749E-02 +   6.664E-02 1.50E+02 2.84E+01 G  
778.90-1.532E-02 &   1.416E-01 5.68E+02 1.30E+01 G  
964.08 2.009E-01  (  1.959E-01 6.42E+01 1.45E+01 G  

1112.08 0.000E+00 -   2.340E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 &   9.647E-02 1.00E+03 2.09E+01 G  

Eu-154   I   1.4976E-02                                      3.14E+03             
873.18-2.396E-02 ?(  1.595E-01 4.11E+02 1.22E+01 G  
123.07-1.876E-02 &   4.297E-02 1.42E+02 4.04E+01 G  

1274.43 1.377E-02 ?(  6.529E-02 2.96E+02 3.49E+01 G  
723.30-5.657E-02 +   1.275E-01 1.42E+02 2.00E+01 G  

1004.72 4.387E-02 &(  1.115E-01 1.62E+02 1.79E+01 G  
996.25-1.714E-03 &   2.020E-01 7.16E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0010E+01                                      4.57E+11             
1460.82 1.001E+01  (P 2.570E-01 4.78E+00 1.06E+01 G  

Pa-234   N   6.3759E-04                                      1.63E+12             
131.30 6.376E-04 &(  1.015E-01 9.67E+03 1.82E+01 G  
569.50-5.190E-02 +   1.987E-01 2.38E+02 9.30E+00 G  
946.00-4.343E-02 +   1.659E-01 2.38E+02 1.35E+01 G  
880.52 3.551E-03 %   1.699E-01 2.91E+03 1.05E+01 G  
883.24-1.856E-03 %   1.970E-01 6.45E+03 9.70E+00 G  

Pb-212   N   6.7837E-01                                      5.12E+12             
238.63 6.784E-01  (P 3.946E-02 6.17E+00 4.36E+01 G  
300.09 1.192E+00 + P 5.034E-01 3.35E+01 3.18E+00 G  

Pb-214   N   6.4087E-01                                      5.84E+05             
351.93 6.461E-01  (P 4.935E-02 8.15E+00 3.56E+01 G  
295.22 5.384E-01 - P 8.073E-02 1.32E+01 1.84E+01 G  
242.00 6.153E-01  (P 2.124E-01 2.47E+01 7.27E+00 G  

Ra-226   N   7.6838E-01                                      5.84E+05             
186.21 7.684E-01  (  4.975E-01 4.22E+01 3.56E+00 G  

Th-234   N   3.5712E-01                                      1.63E+12             
63.30 6.234E-03 %(  1.021E+00 9.94E+03 3.75E+00 G  
92.59 6.601E-01  (  5.522E-01 5.34E+01 4.34E+00 G  

Tl-208   N   3.0513E-01                                      5.12E+12             
583.19 2.989E-01 *(  1.875E-02 8.85E+00 8.50E+01 G  
277.37 3.546E-01 ?(  2.037E-01 3.93E+01 6.60E+00 G  
860.53 3.216E-01 ?(  1.320E-01 3.22E+01 1.24E+01 G  

U-235    N   1.6277E-01                                      2.57E+11             
143.77 9.385E-02  (  1.654E-01 1.10E+02 1.09E+01 G  
205.32 1.113E-01 ?(  2.191E-01 1.24E+02 5.02E+00 G  
163.36 3.620E-01 &(  2.758E-01 4.97E+01 5.08E+00 G  
185.72 4.460E-02 -   3.186E-02 4.62E+01 5.70E+01 G  

Energy duplication    
93.35 7.319E-01     3.494E-01 3.20E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:46:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.46       127.        -3.    -0.001  1098.54  -1.644E-02   
Th-234      93.26       176.        37.     0.014   106.74   6.601E-01   
U-235       93.35       126.        55.     0.020    63.94   7.319E-01   
Eu-152     121.69       162.       -12.    -0.005   299.75  -2.749E-02   
Eu-154     122.29       136.       -12.    -0.004   284.02  -1.876E-02   
U-235      143.46       161.        17.     0.006   219.49   9.385E-02   
U-235      162.65        95.        30.     0.011    99.46   3.620E-01   
U-235      185.95       150.        40.     0.015    92.33   4.460E-02   
Ra-226     185.97       142.        43.     0.016    84.33   7.684E-01   
U-235      202.48        51.         8.     0.003   248.62   1.113E-01   
Pa-234     569.36        40.        -4.    -0.001   475.73  -5.190E-02   
Eu-154     724.21        54.        -8.    -0.003   283.05  -5.657E-02   
Eu-152     779.14        26.        -1.     0.000  1135.56  -1.532E-02   
Eu-154     873.94        24.        -2.    -0.001   822.35  -2.396E-02   
Pa-234     945.60        29.        -3.    -0.001   476.61  -4.343E-02   
Eu-152     964.70        45.        16.     0.006   128.46   2.009E-01   
Eu-154    1004.20        21.         4.     0.002   323.72   4.387E-02   
Co-60     1169.84        11.         1.     0.000  1139.90   1.742E-03   
Eu-154    1273.11        19.         2.     0.001   591.50   1.377E-02   
Co-60     1331.30        18.        -4.    -0.002   307.24  -9.630E-03   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2606E-01    6.2606E-01   1.1251E-01    1.2131E-01  6.803E-02
Am-241 #A   -1.6436E-02   -1.6440E-02   1.8060E-01    1.8060E-01  1.479E-01
Bi-212       9.9939E-01    9.9939E-01   4.8839E-01    4.9107E-01  2.482E-01
Bi-214       5.2845E-01    5.2848E-01   9.4600E-02    9.7604E-02  3.692E-02
Co-60  #A   -9.4547E-03   -9.6305E-03   2.9589E-02    2.9592E-02  2.310E-02
Cs-137 #A    1.4255E-04    1.4302E-04   2.7939E-02    2.7939E-02  2.300E-02
Eu-152 #C    7.1102E-02    7.1615E-02   9.1993E-02    9.2085E-02  5.681E-02
Eu-154 #A    1.4808E-02    1.4976E-02   4.8480E-02    4.8486E-02  1.595E-01
K-40         1.0010E+01    1.0010E+01   9.9990E-01    1.1194E+00  2.570E-01
Pa-234 #A    6.3759E-04    6.3759E-04   1.2330E-01    1.2330E-01  1.015E-01
Pb-212       6.7837E-01    6.7837E-01   8.4840E-02    1.0171E-01  3.946E-02
Pb-214       6.4084E-01    6.4087E-01   1.0695E-01    1.1274E-01  4.935E-02
Ra-226 #     7.6833E-01    7.6838E-01   6.4793E-01    6.5003E-01  4.975E-01
Th-234 #A    3.5712E-01    3.5712E-01   3.8120E-01    3.8270E-01  1.021E+00
Tl-208 #     3.0513E-01    3.0513E-01   5.3991E-02    5.7472E-02  1.875E-02
U-235  #A    1.6277E-01    1.6277E-01   1.6189E-01    1.6223E-01  1.654E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.379E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3788383E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-06                Received:        03/19/13                      
Lab ID:          244182-004                    Prepared:        03/27/13 13:15                
Matrix:          Soil                          Analyzed:        05/09/13 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.61 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.1592         0.1751            0.9     
Bismuth-212                          0.7479           0.4548         0.3061                    
Bismuth-214                          0.5623           0.09814        0.04000                   
Cesium-137                           0.001289 U       0.02770        0.02269           0.07    
Cobalt-60                            0.01033 U        0.02812        0.02169           0.03    
Europium-152                         0.03276 U        0.05011        0.05439           0.1     
Europium-154                         0.02357 U        0.07881        0.1655            0.2     
Lead-212                             0.7084           0.08966        0.04375                   
Lead-214                             0.6918           0.1049         0.04285                   
Potassium-40                        10.51             1.062          0.2773                    
Protactinium-234                     0.01037 U        0.09436        0.07711                   
Radium-226 (By Bismuth-214)          0.5623           0.09814        0.04000           0.2     
Thallium-208                         0.2681           0.04715        0.01749                   
Thorium-232 (By Actinium-228)        0.8339           0.1135         0.03619           0.9     
Thorium-234                          1.765            1.608          1.239                     
Uranium-235                          0.05231 U        0.03126        0.1585            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-004                   Client ID : 12-PE-E0788-06        

Seqnum : 1533186221008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130509_008                                Batch         : 196641                       Time      : 09-MAY-2013 14:03     

Cal    : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13     Caldate       : 09-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.61 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.1751      0.9      .15922           .15922           0.018        u        

Bismuth-212                         0.7479            0.3061               .45484           .45645           0.058        u        

Bismuth-214                         0.5623            0.04000              .098135          .10134           0.0017       u        

Cesium-137                          0.001289          0.02269     0.07     .027702          .027702          -0.0026      u        

Cobalt-60                           0.01033           0.02169     0.03     .028121          .028125          -0.00079     u        

Europium-152                        0.03276           0.05439     0.1      .050108          .050132          0.0099       u        

Europium-154                        0.02357           0.1655      0.2      .078805          .078814          0.020        u        

Lead-212                            0.7084            0.04375              .089657          .10327           0.0087       u        

Lead-214                            0.6918            0.04285              .10486           .10973           0.0083       u        

Potassium-40                        10.51             0.2773               1.062            1.1857           -0.32        u        

Protactinium-234                    0.01037           0.07711              .094356          .094391          0.0093       u        

Radium-226 (By Bismuth-214)         0.5623            0.04000     0.2      .098135          .10134           0.0017       u        

Thallium-208                        0.2681            0.01749              .047145          .05017           0.015        u        

Thorium-232 (By Actinium-228)       0.8339            0.03619     0.9      .11352           .12855           0.028        u        

Thorium-234                         1.765             1.239                1.6084           1.617            0.052        u        

Uranium-235                         0.05231           0.1585      0.18     .031261          .031422          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533186221008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-06          
Sample Description: 244182-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130509_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:09           Live Time: 2700   sec

Acquisition Time: 5/9/2013 14:03:28         Real Time: 2705   sec
Analysis Time: 5/9/2013 14:48            Dead Time: 0.19   %

Analysis Quantity: 3.266E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.339E-01      1.135E-01      1.286E-01      3.619E-02
Am-241    #AB    0.000E+00      1.592E-01      1.592E-01      1.751E-01
Bi-212    #      7.479E-01      4.548E-01      4.565E-01      3.061E-01
Bi-214           5.623E-01      9.813E-02      1.013E-01      4.000E-02
Co-60     #AB    1.033E-02      2.812E-02      2.812E-02      2.169E-02
Cs-137    #AB    1.289E-03      2.770E-02      2.770E-02      2.269E-02
Eu-152    #AB    3.276E-02      5.011E-02      5.013E-02      5.439E-02
Eu-154    #AB    2.357E-02      7.880E-02      7.881E-02      1.655E-01
K-40             1.051E+01      1.062E+00      1.186E+00      2.773E-01
Pa-234    #AB    1.037E-02      9.436E-02      9.439E-02      7.711E-02
Pb-212           7.084E-01      8.966E-02      1.033E-01      4.375E-02
Pb-214           6.918E-01      1.049E-01      1.097E-01      4.285E-02
Ra-226    #      9.553E-01      5.784E-01      5.810E-01      4.254E-01
Th-234    #      1.765E+00      1.608E+00      1.617E+00      1.239E+00
Tl-208           2.681E-01      4.715E-02      5.017E-02      1.749E-02
U-235     #AB    5.231E-02      3.126E-02      3.142E-02      1.585E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.717E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:48:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

Sample description                                             
244182-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509_008.An1

Acquisition information
Start time:                 5/9/2013 14:03:28
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2661E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2661E+02) = 

8.2750E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0933

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.89       38.  45.57   0.80  1.777E-02    63.30   3.750  1.765E+00 Th234 

63.30   3.750  1.765E+00 Th234 
74.77      105.  17.92   0.81  2.751E-02
77.06      156.  12.95   0.82  2.926E-02
87.22       73.  23.55   0.83  3.603E-02
89.84       40.  40.70   0.83  3.752E-02
92.64       44.  43.55   0.83  3.899E-02    92.59   4.343  8.047E-01 Th234 

93.35   4.100  8.440E-01 Ac228 
93.35   5.760  6.008E-01 U235  
92.59   4.343  8.047E-01 Th234 

92.75       41.  44.51   0.83  3.937E-02    92.59   4.343  7.446E-01 Th234 
93.35   4.100  7.810E-01 Ac228 
93.35   5.760  5.559E-01 U235  

92.75       41.  44.51   0.83  3.937E-02    92.59   4.343  7.446E-01 Th234 
93.35   4.100  7.810E-01 Ac228 
93.35   5.760  5.559E-01 U235  

115.03       22.  62.92   0.51  4.707E-02
122.74        6. 267.13   0.87  4.861E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  9.395E-03 Eu154 
122.75        3. 513.86   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  4.756E-03 Eu154 
132.78        3. 454.87   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
185.92       54.  30.27   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.553E-01 Ra226 
185.93       55.  29.88   0.93  4.855E-02   185.72  57.000  6.081E-02 U235  

186.21   3.555  9.759E-01 Ra226 
238.75      480.   5.30   0.99  4.347E-02   238.63  43.600  7.683E-01 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.79       84.  19.59   0.99  4.317E-02   242.00   7.268  8.175E-01 Pb214 
277.13       10. 129.68   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.19      105.  14.75   0.94  3.830E-02   295.22  18.414  4.429E-01 Pb214 
299.97       40.  29.04   0.69  3.789E-02   300.09   3.180  1.008E+00 Pb212 
338.19      125.  12.05   0.99  3.501E-02   338.32  11.400  9.571E-01 Ac228 
344.30        5. 203.04   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.98      280.   7.46   0.97  3.407E-02   351.93  35.600  6.949E-01 Pb214 
583.26      185.   8.59   1.12  2.394E-02   583.19  85.000  2.728E-01 Tl208 
609.34      204.   8.41   1.16  2.322E-02   609.31  45.490  5.717E-01 Bi214 
727.38       26.  33.72   1.43  2.051E-02   727.33   6.650  5.778E-01 Bi212 

727.33   6.650  5.778E-01 Bi212 
785.67       16.  46.98   1.48  1.944E-02   785.37   1.110  2.279E+00 Bi212 

785.37   1.110  2.279E+00 Bi212 
860.75       17.  46.71   1.53  1.823E-02   860.53  12.400  2.362E-01 Tl208 
873.04        2. 402.83   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.13      112.  10.28   1.43  1.750E-02   911.20  26.200  7.459E-01 Ac228 
968.82       77.  12.88   0.76  1.675E-02   968.96  15.900  8.907E-01 Ac228 
996.19        4. 167.21   1.63  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1112.08        4. 195.46   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.24       39.  23.79   1.71  1.507E-02  1120.29  14.910  5.339E-01 Bi214 
1333.47        4. 136.10   1.84  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1408.95        6.  76.47   1.88  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      445.   4.89   1.97  1.229E-02  1460.82  10.550  1.051E+01 K40   
1620.49        8.  48.12   1.98  1.128E-02  1620.74   1.510  1.497E+00 Bi212 

1620.74   1.510  1.497E+00 Bi212 
1763.93       37.  18.05   0.41  1.048E-02  1764.49  15.310  7.053E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.21    74.75       164.        67. 2.439E+03   60.45   0.808  -      s 
308.37    77.04       152.       137. 4.669E+03   31.80   1.016  -      s 
348.97    87.20       139.        64. 1.771E+03   60.30   0.623  -        
359.45    89.82       103.        23. 6.236E+02  129.23   0.684  -       c
460.18   115.03        79.        22. 4.632E+02  125.83   0.507 PB-212  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:48:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.83    62.89       134.        38.     0.014    91.15   0.802 
Th-234    370.71    92.64       165.        44.     0.016    87.11   0.833s
Ac-228    373.56    93.35       147.        41.     0.015    89.01   0.834D
U-235     373.56    93.35       147.        41.     0.015    89.01   0.834D
Eu-152    491.06   122.75       118.         3.     0.001  1027.72   0.865s
Eu-154    491.03   122.74       123.         6.     0.002   534.27   0.866s
Pa-234    531.13   132.78        95.         3.     0.001   909.73   0.875s
U-235     743.57   185.93       107.        55.     0.020    59.77   0.932s
Ra-226    743.55   185.92       106.        54.     0.020    60.55   0.932s
Pb-212    954.47   238.69       135.       438.     0.162    12.53   1.005 
Pb-214    966.64   241.74       108.        69.     0.026    52.34   0.660s
Tl-208   1108.11   277.13        84.        10.     0.004   259.36   1.025s
Pb-214   1180.32   295.19        57.       102.     0.038    29.51   0.942 
Pb-212   1199.44   299.97        43.        40.     0.015    58.09   0.694s
Ac-228   1352.20   338.19        37.       125.     0.046    24.11   0.990 
Eu-152   1376.65   344.30        48.         5.     0.002   406.08   1.091s
Pb-214   1407.33   351.98        53.       275.     0.102    14.91   0.966 
Pa-234   2277.31   569.57        35.        -3.    -0.001   613.08   1.298s
Tl-208   2332.06   583.26        25.       181.     0.067    17.19   1.118 
Bi-214   2436.34   609.34        35.       197.     0.073    16.82   1.157 
Eu-154   2888.65   722.45        38.        -5.    -0.002   349.25   1.427s
Bi-212   2908.39   727.38        34.        26.     0.010    67.44   1.430s
Eu-152   3111.33   778.13        30.        -3.    -0.001   542.77   1.471s
Bi-212   3141.49   785.67        23.        16.     0.006    93.95   1.477s
Tl-208   3441.80   860.75        24.        17.     0.006    93.43   1.534s
Eu-154   3490.95   873.04        25.         2.     0.001   805.66   1.543s
Pa-234   3532.46   883.42        27.        -4.    -0.001   389.40   1.551s
Ac-228   3643.31   911.13         5.       112.     0.041    20.56   1.425 
Ac-228   3874.06   968.82         8.        77.     0.029    25.77   0.761s
Eu-154   3983.56   996.19        23.         4.     0.002   334.42   1.631s
Eu-152   4447.20  1112.08        23.         4.     0.001   390.93   1.708s
Bi-214   4479.85  1120.24        24.        39.     0.014    47.57   1.714 
Eu-154   5094.27  1273.80        22.        -4.    -0.001   361.70   1.807s
Co-60    5333.03  1333.47        16.         4.     0.002   272.19   1.839s
Eu-152   5635.12  1408.95         9.         6.     0.002   152.94   1.879s
K-40     5842.68  1460.82        25.       445.     0.165     9.77   1.967 
Bi-212   6481.77  1620.49         4.         8.     0.003    96.25   1.979s
Bi-214   7056.02  1763.93         7.        37.     0.014    36.10   0.407s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:48:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.3394E-01                                      5.12E+12             
911.20 7.459E-01  (  3.619E-02 1.03E+01 2.62E+01 G  
968.96 8.907E-01  (  7.392E-02 1.29E+01 1.59E+01 G  
338.32 9.571E-01  (  1.095E-01 1.21E+01 1.14E+01 G  

Energy duplication    
93.35 7.810E-01 &   5.364E-01 4.45E+01 4.10E+00 XA 

Bi-212   N   7.4789E-01                                      5.12E+12             
727.33 5.778E-01 *(P 3.061E-01 3.37E+01 6.65E+00 G  
785.37 2.279E+00 + P 1.581E+00 4.70E+01 1.11E+00 G  

1620.74 1.497E+00 &(  8.233E-01 4.81E+01 1.51E+00 G  

Bi-214   N   5.6233E-01                                      5.84E+05             
609.31 5.717E-01  (P 4.000E-02 8.41E+00 4.55E+01 G  

1120.29 5.339E-01 ?(  1.550E-01 2.38E+01 1.49E+01 G  
1764.49 7.053E-01 + P 1.184E-01 1.81E+01 1.53E+01 G  

Co-60    T   1.0331E-02                                      1.93E+03             
1332.49 1.033E-02 &(  2.169E-02 1.36E+02 1.00E+02 G  
1173.23-1.488E-03 &   2.574E-02 1.06E+03 9.98E+01 G  

Cs-137   I   1.2889E-03                                      1.10E+04             
661.66 1.289E-03 %(  2.269E-02 1.07E+03 8.50E+01 G  

Eu-152   I   3.2764E-02                                      4.94E+03             
344.28 1.667E-02 &(  5.439E-02 2.03E+02 2.66E+01 G  
121.78 6.765E-03 ?(  5.691E-02 5.14E+02 2.84E+01 G  
778.90-3.549E-02 +   1.549E-01 2.71E+02 1.30E+01 G  
964.08 9.306E-03 %   1.550E-01 1.02E+03 1.45E+01 G  

1112.08 5.506E-02 ?(  1.708E-01 1.95E+02 1.34E+01 G  
1408.01 7.437E-02 ?(  8.011E-02 7.65E+01 2.09E+01 G  

Eu-154   I   2.3565E-02                                      3.14E+03             
873.18 2.537E-02 ?(  1.655E-01 4.03E+02 1.22E+01 G  
123.07 9.395E-03 &(  4.086E-02 2.67E+02 4.04E+01 G  

1274.43-2.484E-02 +   7.100E-02 1.81E+02 3.49E+01 G  
723.30-3.868E-02 &   1.077E-01 1.75E+02 2.00E+01 G  

1004.72-1.239E-03 %   1.128E-01 5.53E+03 1.79E+01 G  
996.25 7.599E-02 ?(  2.003E-01 1.67E+02 1.05E+01 G  

K-40     N   1.0510E+01                                      4.57E+11             
1460.82 1.051E+01  (P 2.773E-01 4.89E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:48:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.0372E-02                                      1.63E+12             
131.30 1.037E-02 &(  7.711E-02 4.55E+02 1.82E+01 G  
569.50-3.754E-02 +   1.859E-01 3.07E+02 9.30E+00 G  
946.00 6.229E-04 &   1.382E-01 1.35E+04 1.35E+01 G  
880.52 0.000E+00 -   1.802E-01 1.00E+03 1.05E+01 G  
883.24-6.913E-02 +   2.142E-01 1.95E+02 9.70E+00 G  

Pb-212   N   7.0837E-01                                      5.12E+12             
238.63 7.084E-01  (P 4.375E-02 6.27E+00 4.36E+01 G  
300.09 1.008E+00 + P 3.904E-01 2.90E+01 3.18E+00 G  

Pb-214   N   6.9176E-01                                      5.84E+05             
351.93 6.949E-01  (P 4.285E-02 7.46E+00 3.56E+01 G  
295.22 4.429E-01 - P 7.653E-02 1.48E+01 1.84E+01 G  
242.00 6.764E-01  (  2.364E-01 2.62E+01 7.27E+00 G  

Ra-226   N   9.5527E-01                                      5.84E+05             
186.21 9.553E-01  (  4.254E-01 3.03E+01 3.56E+00 G  

Th-234   N   1.7646E+00                                      1.63E+12             
63.30 1.765E+00  (  1.239E+00 4.56E+01 3.75E+00 G  
92.59 8.047E-01 -   5.421E-01 4.36E+01 4.34E+00 G  

Tl-208   N   2.6813E-01                                      5.12E+12             
583.19 2.728E-01  (P 1.749E-02 8.59E+00 8.50E+01 G  
277.37 1.142E-01 & P 2.493E-01 1.30E+02 6.60E+00 G  
860.53 2.362E-01 &(  1.560E-01 4.67E+01 1.24E+01 G  

U-235    N   5.2305E-02                                      2.57E+11             
143.77 7.976E-03 %(  1.585E-01 1.21E+03 1.09E+01 G  
205.32-4.822E-04 %   3.406E-01 4.29E+04 5.02E+00 G  
163.36 9.396E-03 %   3.096E-01 2.00E+03 5.08E+00 G  
185.72 6.081E-02  (  2.671E-02 2.99E+01 5.70E+01 G  

Energy duplication    
93.35 5.559E-01 ?   3.818E-01 4.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:48:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.89       134.        38.     0.014    91.15   1.765E+00   
Th-234      92.64       165.        44.     0.016    87.11   8.047E-01   
U-235       93.35       147.        41.     0.015    89.01   5.559E-01   
Eu-152     122.75       118.         3.     0.001  1027.72   6.765E-03   
Eu-154     122.74       123.         6.     0.002   534.27   9.395E-03   
Pa-234     132.78        95.         3.     0.001   909.73   1.037E-02   
U-235      185.93       107.        55.     0.020    59.77   6.081E-02   
Ra-226     185.92       106.        54.     0.020    60.55   9.553E-01   
Eu-152     344.30        48.         5.     0.002   406.08   1.667E-02   
Pa-234     569.57        35.        -3.    -0.001   613.08  -3.754E-02   
Eu-154     722.45        38.        -5.    -0.002   349.25  -3.868E-02   
Bi-212     727.38        34.        26.     0.010    67.44   5.778E-01  P
Eu-152     778.13        30.        -3.    -0.001   542.77  -3.549E-02   
Bi-212     785.67        23.        16.     0.006    93.95   2.279E+00  P
Eu-154     873.04        25.         2.     0.001   805.66   2.537E-02   
Pa-234     883.42        27.        -4.    -0.001   389.40  -6.913E-02   
Eu-154     996.19        23.         4.     0.002   334.42   7.599E-02   
Eu-152    1112.08        23.         4.     0.001   390.93   5.506E-02   
Eu-154    1273.80        22.        -4.    -0.001   361.70  -2.484E-02   
Co-60     1333.47        16.         4.     0.002   272.19   1.033E-02   
Eu-152    1408.95         9.         6.     0.002   152.94   7.437E-02   
Bi-212    1620.49         4.         8.     0.003    96.25   1.497E+00   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.3394E-01    8.3394E-01   1.1352E-01    1.2855E-01  3.619E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.5922E-01    1.5922E-01  1.751E-01
Bi-212 #     7.4789E-01    7.4789E-01   4.5484E-01    4.5645E-01  3.061E-01
Bi-214       5.6230E-01    5.6233E-01   9.8135E-02    1.0134E-01  4.000E-02
Co-60  #A    1.0143E-02    1.0331E-02   2.8121E-02    2.8125E-02  2.169E-02
Cs-137 #A    1.2847E-03    1.2889E-03   2.7702E-02    2.7702E-02  2.269E-02
Eu-152 #A    3.2529E-02    3.2764E-02   5.0108E-02    5.0132E-02  5.439E-02
Eu-154 #A    2.3300E-02    2.3565E-02   7.8805E-02    7.8814E-02  1.655E-01
K-40         1.0510E+01    1.0510E+01   1.0620E+00    1.1857E+00  2.773E-01
Pa-234 #A    1.0372E-02    1.0372E-02   9.4356E-02    9.4391E-02  7.711E-02
Pb-212       7.0837E-01    7.0837E-01   8.9657E-02    1.0327E-01  4.375E-02
Pb-214       6.9172E-01    6.9176E-01   1.0486E-01    1.0973E-01  4.285E-02
Ra-226 #     9.5521E-01    9.5527E-01   5.7841E-01    5.8098E-01  4.254E-01
Th-234 #     1.7646E+00    1.7646E+00   1.6084E+00    1.6170E+00  1.239E+00
Tl-208       2.6813E-01    2.6813E-01   4.7145E-02    5.0170E-02  1.749E-02
U-235  #A    5.2305E-02    5.2305E-02   3.1261E-02    3.1422E-02  1.585E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.357E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3574988E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-07                Received:        03/19/13                      
Lab ID:          244182-005                    Prepared:        03/27/13 13:16                
Matrix:          Soil                          Analyzed:        05/09/13 14:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:06                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.004522 U       0.1971         0.1621            0.9    
Bismuth-212                          1.394            0.6018         0.2697                   
Bismuth-214                          0.5221           0.1016         0.04702                  
Cesium-137                          -0.0001988 U      0.02648        0.02179           0.07   
Cobalt-60                            0.003619 U       0.02298        0.01826           0.03   
Europium-152                         0.01912 U        0.05386        0.05869           0.1    
Europium-154                         0.05353 U        0.1919         0.1510            0.2    
Lead-212                             0.7048           0.09194        0.04363                  
Lead-214                             0.7196           0.09587        0.05292                  
Potassium-40                        10.18             1.054          0.2781                   
Protactinium-234                     0.004225 U       0.008454       0.1162                   
Radium-226 (By Bismuth-214)          0.5221           0.1016         0.04702           0.2    
Thallium-208                         0.2680           0.05135        0.02066                  
Thorium-232 (By Actinium-228)        0.7663           0.1511         0.06852           0.9    
Thorium-234                          1.004 U          1.766          1.406                    
Uranium-235                          0.07281 U b      0.03965        0.1809            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244182-005                   Client ID : 12-PE-E0788-07        

Seqnum : 1523186197008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130509_008                                Batch         : 196641                       Time      : 09-MAY-2013 14:05     

Cal    : 09-MAY-2013 07:28:01,29-APR-2013 08:26:15     Caldate       : 09-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.58 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.004522         0.1621      0.9      .19712           .19712           0.018       u           

Bismuth-212                        1.394            0.2697               .6018            .60602           0.058       u           

Bismuth-214                        0.5221           0.04702              .10156           .10424           0.0017      u           

Cesium-137                         -0.0001988       0.02179     0.07     .026481          .026481          -0.0026     u           

Cobalt-60                          0.003619         0.01826     0.03     .022975          .022976          -0.00079    u           

Europium-152                       0.01912          0.05869     0.1      .053858          .053866          0.0099      u           

Europium-154                       0.05353          0.1510      0.2      .1919            .19192           0.020       u           

Lead-212                           0.7048           0.04363              .091943          .10514           0.0087      u           

Lead-214                           0.7196           0.05292              .095873          .10161           0.0083      u           

Potassium-40                       10.18            0.2781               1.0538           1.1711           -0.32       u           

Protactinium-234                   0.004225         0.1162               .0084537         .0085187         0.0093      u           

Radium-226 (By Bismuth-214)        0.5221           0.04702     0.2      .10156           .10424           0.0017      u           

Thallium-208                       0.2680           0.02066              .051347          .054134          0.015       u           

Thorium-232 (By Actinium-228)      0.7663           0.06852     0.9      .15105           .1609            0.028       u           

Thorium-234                        1.004            1.406                1.7659           1.7685           0.052       u           

Uranium-235                        0.07281          0.1809      0.18     .039645          .039891          0.089       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523186197008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-07          
Sample Description: 244182-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130509_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:06           Live Time: 2700   sec

Acquisition Time: 5/9/2013 14:05:34         Real Time: 2704   sec
Analysis Time: 5/9/2013 14:50            Dead Time: 0.15   %

Analysis Quantity: 3.106E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.663E-01      1.511E-01      1.609E-01      6.852E-02
Am-241    #AB    4.522E-03      1.971E-01      1.971E-01      1.621E-01
Bi-212           1.394E+00      6.018E-01      6.060E-01      2.697E-01
Bi-214           5.221E-01      1.016E-01      1.042E-01      4.702E-02
Co-60     #AB    3.619E-03      2.298E-02      2.298E-02      1.826E-02
Cs-137    #AB   -1.988E-04      2.648E-02      2.648E-02      2.179E-02
Eu-152    #AB    1.912E-02      5.386E-02      5.387E-02      5.869E-02
Eu-154    #AB    5.353E-02      1.919E-01      1.919E-01      1.510E-01
K-40             1.018E+01      1.054E+00      1.171E+00      2.781E-01
Pa-234    #AB    4.225E-03      8.454E-03      8.519E-03      1.162E-01
Pb-212           7.048E-01      9.194E-02      1.051E-01      4.363E-02
Pb-214           7.196E-01      9.587E-02      1.016E-01      5.292E-02
Ra-226           1.411E+00      7.165E-01      7.210E-01      4.680E-01
Th-234    #AB    1.004E+00      1.766E+00      1.768E+00      1.406E+00
Tl-208           2.680E-01      5.135E-02      5.413E-02      2.066E-02
U-235     #AB    7.281E-02      3.965E-02      3.989E-02      1.809E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.713E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_008.An1               

Sample description                                             
244182-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509_008.An1

Acquisition information
Start time:                 5/9/2013 14:05:34
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1058E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1058E+02) = 

8.7021E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1042

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
53.97       35.  39.26   0.62  8.626E-03
63.17       20.  87.95   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.004E+00 Th234 
74.66       85.  22.22   0.86  2.589E-02
77.08      149.  13.16   0.86  2.763E-02
86.95       52.  33.11   0.57  3.385E-02
92.59        2. 833.23   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  5.265E-02 Ac228 
93.35   5.760  3.747E-02 U235  
92.59   4.343  5.020E-02 Th234 
93.35   5.760  3.747E-02 U235  

92.84       55.  35.44   0.88  3.718E-02    92.59   4.343  1.113E+00 Th234 
93.35   4.100  1.167E+00 Ac228 
93.35   5.760  8.305E-01 U235  

92.99       80.  23.73   0.74  3.718E-02    93.35   4.100  1.687E+00 Ac228 
93.35   5.760  1.201E+00 U235  

163.51       20.  78.33   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.616E-01 U235  

185.93       72.  25.39   1.06  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.411E+00 Ra226 
185.72  57.000  8.794E-02 U235  

186.03       67.  27.23   0.98  4.662E-02   185.72  57.000  8.097E-02 U235  
186.21   3.555  1.299E+00 Ra226 

238.67      408.   6.40   0.92  4.202E-02   238.63  43.600  7.048E-01 Pb212 
241.99       98.  20.03   1.09  4.172E-02   242.00   7.268  1.037E+00 Pb214 
277.15       40.  34.85   0.28  3.864E-02   277.37   6.600  5.080E-01 Tl208 
295.21      169.  10.06   1.06  3.721E-02   295.22  18.414  7.763E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.02       53.  25.05   0.73  3.683E-02   300.09   3.180  1.469E+00 Pb212 
338.36      103.  17.43   0.69  3.411E-02   338.32  11.400  8.337E-01 Ac228 
352.02      261.   8.19   1.21  3.324E-02   351.93  35.600  6.903E-01 Pb214 
583.20      167.   9.58   1.29  2.357E-02   583.19  85.000  2.680E-01 Tl208 
609.40      181.   9.08   1.37  2.287E-02   609.31  45.490  5.221E-01 Bi214 
727.50       55.  21.58   0.84  2.025E-02   727.33   6.650  1.307E+00 Bi212 
778.53        4. 140.81   1.51  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  5.755E-02 Eu152 
786.00       13.  56.38   0.35  1.921E-02   785.37   1.110  1.920E+00 Bi212 
860.09       37.  28.22   0.73  1.803E-02   860.53  12.400  5.335E-01 Tl208 
873.53        4. 179.25   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
882.01        5. 129.40   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.22      114.  11.29   1.56  1.732E-02   911.20  26.200  8.088E-01 Ac228 
969.11       53.  20.58   0.85  1.658E-02   968.96  15.900  6.479E-01 Ac228 

1120.39       58.  16.54   0.35  1.494E-02  1120.29  14.910  8.378E-01 Bi214 
1332.58        1. 317.40   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.91      406.   4.94   2.16  1.219E-02  1460.82  10.550  1.018E+01 K40   
1764.49       51.  13.61   1.00  1.039E-02  1764.49  15.310  1.032E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

216.08    53.97        71.        35. 4.081E+03   78.52   0.617 PB-214  s 
299.06    74.73       142.        72. 2.773E+03   51.51   0.460  -      s 
308.75    77.16       171.       112. 4.060E+03   40.73   0.941  -        
347.89    86.95       114.        52. 1.524E+03   66.21   0.574  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.85    63.17       138.        20.     0.007   175.90   0.845s
Th-234    370.40    92.59       214.         2.     0.001  1666.46   0.878 
Ac-228    373.45    93.35       116.        80.     0.030    47.47   0.745D
U-235     373.45    93.35       164.        55.     0.020    70.89   0.879D
Eu-154    490.43   122.62       131.        -8.    -0.003   419.77   0.912s
Pa-234    524.56   131.16       177.       -13.    -0.005   305.18   0.921s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     574.55   143.67       160.        -9.    -0.003   387.99   0.934s
U-235     653.81   163.51       110.        20.     0.007   156.65   0.956s
U-235     743.82   186.03       132.        67.     0.025    54.45   0.979 
Ra-226    743.42   185.93       106.        72.     0.027    50.77   1.061 
Pb-212    954.20   238.67       113.       401.     0.148    12.80   0.915 
Pb-214    967.51   241.99       105.        98.     0.036    40.06   1.090 
Tl-208   1108.01   277.15        58.        40.     0.015    69.70   0.277s
Pb-214   1180.22   295.21        52.       165.     0.061    20.12   1.057 
Pb-212   1199.46   300.02        50.        53.     0.020    50.10   0.729s
Ac-228   1352.70   338.36        70.       101.     0.037    34.86   0.694s
Pb-214   1407.28   352.02        70.       253.     0.094    16.38   1.212s
Tl-208   2331.57   583.20        30.       167.     0.062    19.16   1.292 
Bi-214   2436.35   609.40        42.       169.     0.062    18.15   1.374 
Bi-212   2908.64   727.50        23.        55.     0.020    43.16   0.837s
Eu-152   3112.74   778.53        17.         4.     0.002   281.62   1.509s
Bi-212   3142.60   786.00        13.        13.     0.005   112.76   0.349s
Tl-208   3438.97   860.09        18.        37.     0.014    56.43   0.733s
Eu-154   3492.70   873.53        19.         4.     0.001   358.51   1.575s
Pa-234   3526.62   882.01        22.         5.     0.002   258.79   1.579s
Ac-228   3643.50   911.22        17.       114.     0.042    22.58   1.560 
Pa-234   3782.68   946.02        24.        -2.    -0.001   569.40   1.622s
Ac-228   3875.06   969.11        22.        53.     0.020    41.16   0.853s
Eu-154   3982.53   995.97        26.        -3.    -0.001   445.68   1.653s
Bi-214   4480.34  1120.39        15.        58.     0.021    33.08   0.347s
Eu-154   5095.07  1274.00        19.        -1.     0.000   990.39   1.797s
Co-60    5329.49  1332.58        10.         1.     0.001   634.81   1.822s
Eu-152   5641.83  1410.61        14.        -4.    -0.001   289.50   1.851s
K-40     5843.20  1460.91        23.       406.     0.150     9.88   2.161 
Bi-214   7058.67  1764.49         3.        51.     0.019    27.22   0.999s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6627E-01                                      5.12E+12             
911.20 8.088E-01  (P 6.852E-02 1.13E+01 2.62E+01 G  
968.96 6.479E-01  (  1.336E-01 2.06E+01 1.59E+01 G  
338.32 8.337E-01  (P 1.620E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 1.687E+00 +   5.310E-01 2.37E+01 4.10E+00 XA 

Am-241   I   4.5219E-03                                      1.58E+05             
59.54 4.522E-03 %(  1.621E-01 2.18E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.3943E+00                                      5.12E+12             
727.33 1.307E+00  (  2.697E-01 2.16E+01 6.65E+00 G  
785.37 1.920E+00  (  1.285E+00 5.64E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.933E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.2213E-01                                      5.84E+05             
609.31 5.221E-01  (P 4.702E-02 9.08E+00 4.55E+01 G  

1120.29 8.378E-01 + P 1.311E-01 1.65E+01 1.49E+01 G  
1764.49 1.032E+00 + P 8.238E-02 1.36E+01 1.53E+01 G  

Co-60    T   3.6192E-03                                      1.93E+03             
1332.49 3.619E-03 &(  1.826E-02 3.17E+02 1.00E+02 G  
1173.23 1.635E-03 %   2.722E-02 1.02E+03 9.98E+01 G  

Cs-137   I  -1.9880E-04                                      1.10E+04             
661.66-1.988E-04 %(  2.179E-02 6.66E+03 8.50E+01 G  

Eu-152   I   1.9124E-02                                      4.94E+03             
344.28 3.816E-04 &(  5.869E-02 9.34E+03 2.66E+01 G  
121.78 2.297E-03 %   5.697E-02 1.51E+03 2.84E+01 G  
778.90 5.755E-02 ?(  1.257E-01 1.41E+02 1.30E+01 G  
964.08 0.000E+00 &   4.534E-01 1.00E+03 1.45E+01 G  

1112.08-4.808E-03 %   1.727E-01 2.19E+03 1.34E+01 G  
1408.01-4.833E-02 +   1.080E-01 1.45E+02 2.09E+01 G  

Eu-154   I   5.3529E-02                                      3.14E+03             
873.18 5.353E-02 ?(  1.510E-01 1.79E+02 1.22E+01 G  
123.07-1.365E-02 &   4.652E-02 2.10E+02 4.04E+01 G  

1274.43-8.821E-03 -   7.081E-02 4.95E+02 3.49E+01 G  
723.30-1.313E-03 %   1.306E-01 6.04E+03 2.00E+01 G  

1004.72 2.252E-03 %   1.253E-01 3.38E+03 1.79E+01 G  
996.25-6.320E-02 +   2.249E-01 2.23E+02 1.05E+01 G  

K-40     N   1.0184E+01                                      4.57E+11             
1460.82 1.018E+01  (P 2.781E-01 4.94E+00 1.06E+01 G  

Pa-234   N   4.2254E-03                                      1.63E+12             
131.30-4.702E-02 ?(  1.162E-01 1.53E+02 1.82E+01 G  
569.50 0.000E+00 +   2.764E-01 1.00E+03 9.30E+00 G  
946.00-3.533E-02 +   1.616E-01 2.85E+02 1.35E+01 G  
880.52 9.304E-02 ?(  1.870E-01 1.29E+02 1.05E+01 G  
883.24 0.000E+00 -   2.747E-01 1.00E+03 9.70E+00 G  

Pb-212   N   7.0481E-01                                      5.12E+12             
238.63 7.048E-01  (P 4.363E-02 6.40E+00 4.36E+01 G  
300.09 1.469E+00 + P 4.516E-01 2.50E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   7.1964E-01                                      5.84E+05             
351.93 6.903E-01  (P 5.292E-02 8.19E+00 3.56E+01 G  
295.22 7.763E-01  (P 7.901E-02 1.01E+01 1.84E+01 G  
242.00 1.037E+00 + P 2.544E-01 2.00E+01 7.27E+00 G  

Ra-226   N   1.4112E+00                                      5.84E+05             
186.21 1.411E+00  (  4.680E-01 2.54E+01 3.56E+00 G  

Th-234   N   1.0039E+00                                      1.63E+12             
63.30 1.004E+00 ?(  1.406E+00 8.80E+01 3.75E+00 G  
92.59 5.020E-02 -   6.871E-01 8.33E+02 4.34E+00 G  

Tl-208   N   2.6797E-01                                      5.12E+12             
583.19 2.680E-01  (  2.066E-02 9.58E+00 8.50E+01 G  
277.37 5.080E-01 +   2.239E-01 3.48E+01 6.60E+00 G  
860.53 5.335E-01 +   1.425E-01 2.82E+01 1.24E+01 G  

U-235    N   7.2805E-02                                      2.57E+11             
143.77-5.743E-02 ?(  1.809E-01 1.94E+02 1.09E+01 G  
205.32 1.309E-02 %   3.264E-01 1.52E+03 5.02E+00 G  
163.36 2.616E-01 ?(  3.234E-01 7.83E+01 5.08E+00 G  
185.72 8.097E-02  (  3.245E-02 2.72E+01 5.70E+01 G  

Energy duplication    
93.35 8.305E-01     4.486E-01 3.54E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.17       138.        20.     0.007   175.90   1.004E+00   
Th-234      92.59       214.         2.     0.001  1666.46   5.020E-02   
U-235       93.35       164.        55.     0.020    70.89   8.305E-01   
Eu-154     122.62       131.        -8.    -0.003   419.77  -1.365E-02   
Pa-234     131.16       177.       -13.    -0.005   305.18  -4.702E-02   
U-235      143.67       160.        -9.    -0.003   387.99  -5.743E-02   
U-235      163.51       110.        20.     0.007   156.65   2.616E-01   
U-235      186.03       132.        67.     0.025    54.45   8.097E-02   
Eu-152     778.53        17.         4.     0.002   281.62   5.755E-02   
Eu-154     873.53        19.         4.     0.001   358.51   5.353E-02   
Pa-234     882.01        22.         5.     0.002   258.79   9.304E-02   
Pa-234     946.02        24.        -2.    -0.001   569.40  -3.533E-02   
Eu-154     995.97        26.        -3.    -0.001   445.68  -6.320E-02   
Eu-154    1274.00        19.        -1.     0.000   990.39  -8.821E-03   
Co-60     1332.58        10.         1.     0.001   634.81   3.619E-03   
Eu-152    1410.61        14.        -4.    -0.001   289.50  -4.833E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6627E-01    7.6627E-01   1.5105E-01    1.6090E-01  6.852E-02
Am-241 #A    4.5209E-03    4.5219E-03   1.9712E-01    1.9712E-01  1.621E-01
Bi-212       1.3943E+00    1.3943E+00   6.0180E-01    6.0602E-01  2.697E-01
Bi-214       5.2210E-01    5.2213E-01   1.0156E-01    1.0424E-01  4.702E-02
Co-60  #A    3.5532E-03    3.6192E-03   2.2975E-02    2.2976E-02  1.826E-02
Cs-137 #A   -1.9815E-04   -1.9880E-04   2.6481E-02    2.6481E-02  2.179E-02
Eu-152 #A    1.8988E-02    1.9124E-02   5.3858E-02    5.3866E-02  5.869E-02
Eu-154 #A    5.2928E-02    5.3529E-02   1.9190E-01    1.9192E-01  1.510E-01
K-40         1.0184E+01    1.0184E+01   1.0538E+00    1.1711E+00  2.781E-01
Pa-234 #A    4.2254E-03    4.2254E-03   8.4537E-03    8.5187E-03  1.162E-01
Pb-212       7.0481E-01    7.0481E-01   9.1943E-02    1.0514E-01  4.363E-02
Pb-214       7.1960E-01    7.1964E-01   9.5873E-02    1.0161E-01  5.292E-02
Ra-226       1.4111E+00    1.4112E+00   7.1649E-01    7.2101E-01  4.680E-01
Th-234 #A    1.0039E+00    1.0039E+00   1.7659E+00    1.7685E+00  1.406E+00
Tl-208       2.6797E-01    2.6797E-01   5.1347E-02    5.4134E-02  2.066E-02
U-235  #A    7.2805E-02    7.2805E-02   3.9645E-02    3.9891E-02  1.809E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 14:50:45
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_008.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.597E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.5970437E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

122 of 469



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-08                Received:        03/19/13                      
Lab ID:          244182-006                    Prepared:        03/27/13 13:16                
Matrix:          Soil                          Analyzed:        05/10/13 07:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.31 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.009201 U       0.1406         0.1151            0.9     
Bismuth-212                          0.6267           0.3859         0.2492                    
Bismuth-214                          0.2829           0.08244        0.04513                   
Cesium-137                           0.01935          0.02494        0.01826           0.07    
Cobalt-60                            0.005476 U       0.02478        0.01952           0.03    
Europium-152                         0.006658 U       0.03624        0.05848           0.1     
Europium-154                         0.03674 U        0.05270        0.1547            0.2     
Lead-210                             1.552 U          6.450          5.219                     
Lead-212                             0.3913           0.06966        0.03570                   
Lead-214                             0.4218           0.1067         0.05097                   
Potassium-40                        14.62             1.273          0.3359                    
Protactinium-234                     0.06993 U        0.1169         0.09083                   
Radium-226 (By Bismuth-214)          0.2829           0.08244        0.04513           0.2     
Thallium-208                         0.1600           0.03764        0.01445                   
Thorium-232 (By Actinium-228)        0.4911           0.1218         0.04895           0.9     
Thorium-234                          0.5956 U         0.7184         1.093                     
Uranium-235                          0.03486 U        0.03184        0.1402            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244182-006                   Client ID : 12-PE-E0788-08        

Seqnum : 1523187587003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_003                                Batch         : 196641                       Time      : 10-MAY-2013 07:08     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.31 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.009201          0.1151      0.9      .14062           .14062           0.018        u        

Bismuth-212                         0.6267            0.2492               .38593           .38726           0.058        u        

Bismuth-214                         0.2829            0.04513              .082438          .083413          0.0017       u        

Cesium-137                          0.01935           0.01826     0.07     .024935          .024951          -0.0026      u        

Cobalt-60                           0.005476          0.01952     0.03     .024781          .024782          -0.00079     u        

Europium-152                        0.006658          0.05848     0.1      .036241          .036243          0.0099       u        

Europium-154                        0.03674           0.1547      0.2      .052696          .05273           0.020        u        

Lead-210                            1.552             5.219                6.4504           6.4522                        u        

Lead-212                            0.3913            0.03570              .069663          .075195          0.0087       u        

Lead-214                            0.4218            0.05097              .10669           .1085            0.0083       u        

Potassium-40                        14.62             0.3359               1.2727           1.4687           -0.32        u        

Protactinium-234                    0.06993           0.09083              .11685           .11814           0.0093       u        

Radium-226 (By Bismuth-214)         0.2829            0.04513     0.2      .082438          .083413          0.0017       u        

Thallium-208                        0.1600            0.01445              .037643          .039009          0.015        u        

Thorium-232 (By Actinium-228)       0.4911            0.04895     0.9      .12178           .12686           0.028        u        

Thorium-234                         0.5956            1.093                .71835           .72055           0.052        u        

Uranium-235                         0.03486           0.1402      0.18     .031836          .031906          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-08          
Sample Description: 244182-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:05           Live Time: 2700   sec

Acquisition Time: 5/10/2013 07:08:17        Real Time: 2703   sec
Analysis Time: 5/10/2013 07:53           Dead Time: 0.13   %

Analysis Quantity: 3.243E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysis.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.392E-01      1.210E-01      1.245E-01      4.422E-02
Am-241    #AB    5.423E-03      1.452E-01      1.452E-01      1.192E-01
Bi-212    #      3.461E-01      2.211E-01      2.224E-01      1.451E-01
Bi-214           3.146E-01      8.139E-02      8.407E-02      3.775E-02
Co-60     #AB   -5.313E-04      1.812E-03      1.813E-03      2.640E-02
Cs-137    #      1.938E-02      2.496E-02      2.500E-02      1.828E-02
Eu-152    #AB   -1.233E-02      7.062E-02      7.062E-02      5.719E-02
Eu-154    #AB   -2.191E-02      9.761E-02      9.762E-02      7.800E-02
K-40             1.441E+01      1.255E+00      1.610E+00      3.312E-01
Pa-234    #AB    2.261E-03      1.513E-01      1.513E-01      1.243E-01
Pb-210    #AB    1.552E+00      6.450E+00      6.452E+00      5.219E+00
Pb-212           3.958E-01      7.047E-02      7.649E-02      3.612E-02
Pb-214           3.820E-01      9.661E-02      1.001E-01      4.889E-02
Ra-226    #      4.882E-01      4.874E-01      4.888E-01      3.699E-01
Th-230    #AB   -6.802E+00      1.354E+01      1.355E+01      1.081E+01
Th-234    #AB    3.026E-01      5.282E-01      5.289E-01      4.208E-01
Tl-208           1.580E-01      3.719E-02      3.865E-02      1.428E-02
U-235     #      3.488E-02      3.177E-02      3.188E-02      2.385E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.885E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

Sample description                                             
244182-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_003.An1

Acquisition information
Start time:                 5/10/2013 07:08:17
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2431E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2431E+02) = 

8.3337E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1043

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.01        1. 764.16   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.00       17.  83.24   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.58       50.  30.05   0.87  2.582E-02
77.09       94.  18.19   0.87  2.763E-02
92.73       21.  82.09   0.89  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.224E-01 Ac228 
93.35   5.760  3.006E-01 U235  

92.73       21.  82.09   0.89  3.718E-02    92.59   4.343  4.027E-01 Th234 
93.35   4.100  4.224E-01 Ac228 
93.35   5.760  3.006E-01 U235  

92.77       20.  87.29   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.093E-01 Ac228 
93.35   5.760  2.913E-01 U235  

123.47       19.  71.71   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
131.29       16.  96.71   0.93  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.22        6. 249.74   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  
186.45       27.  49.91   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.945E-01 Ra226 
186.48       28.  45.67   0.98  4.662E-02   185.72  57.000  3.296E-02 U235  

186.21   3.555  5.290E-01 Ra226 
205.15        4. 306.51   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.60      240.   8.62   0.91  4.203E-02   238.63  43.600  3.913E-01 Pb212 
242.01       46.  31.42   0.59  4.172E-02   242.00   7.268  4.656E-01 Pb214 
277.70       16.  80.33   0.37  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.36      104.  16.83   1.05  3.720E-02   295.22  18.414  4.502E-01 Pb214 
299.96       29.  36.28   0.26  3.683E-02   300.09   3.180  7.770E-01 Pb212 
338.62       80.  16.60   1.22  3.410E-02   338.32  11.400  6.158E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.96      161.  12.02   1.03  3.324E-02   351.93  35.600  3.982E-01 Pb214 
569.66        7. 136.27   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.21      104.  11.77   1.33  2.357E-02   583.19  85.000  1.599E-01 Tl208 
609.17       95.  12.94   1.36  2.287E-02   609.31  45.490  2.829E-01 Bi214 
661.33       11.  64.42   1.39  2.162E-02   661.66  84.990  1.935E-02 Cs137 
727.05       27.  30.79   1.45  2.025E-02   727.33   6.650  6.267E-01 Bi212 
860.70       11.  63.09   1.54  1.803E-02   860.53  12.400  1.451E-01 Tl208 
872.30        4. 182.56   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.00       71.  13.28   1.10  1.732E-02   911.20  26.200  4.861E-01 Ac228 
968.24        1. 851.42   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 

968.96  15.900  1.487E-02 Ac228 
968.98       35.  30.04   1.62  1.658E-02   964.08  14.500  4.509E-01 Eu152 

968.96  15.900  4.097E-01 Ac228 
1121.11        5.  97.78   1.72  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1332.33        2. 226.27   1.85  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1407.09        2. 272.18   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.81      628.   4.22   2.15  1.219E-02  1460.82  10.550  1.462E+01 K40   
1764.80        7.  48.88   2.05  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.73    74.64        97.        43. 1.665E+03   71.60   0.433  -      s 
308.79    77.16       112.        81. 2.946E+03   44.42   0.975  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.26    58.01        60.         1.     0.001  1528.32   0.857s
Th-234    252.20    63.00        91.        17.     0.006   166.48   0.861s
Th-234    371.17    92.77       146.        20.     0.007   174.58   0.890 
Ac-228    373.49    93.35       136.        21.     0.008   164.17   0.891D
U-235     373.49    93.35       136.        21.     0.008   164.17   0.891D
Eu-152    486.72   121.68       138.       -10.    -0.004   345.38   0.918s
Eu-154    493.84   123.47        83.        19.     0.007   143.42   0.920s
Pa-234    525.10   131.29       118.        16.     0.006   193.43   0.928 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     576.78   144.22       105.         6.     0.002   499.48   0.940s
U-235     653.16   163.34       104.       -16.    -0.006   182.70   0.959s
U-235     745.67   186.48        70.        28.     0.011    91.34   0.980s
Ra-226    745.55   186.45        74.        27.     0.010    99.83   0.981s
U-235     820.28   205.15        80.         4.     0.002   613.02   0.999s
Pb-212    953.97   238.60        83.       232.     0.086    17.23   0.913 
Pb-214    967.60   242.01        67.        46.     0.017    62.84   0.590s
Tl-208   1110.26   277.70        54.        16.     0.006   160.66   0.372s
Pb-214   1180.85   295.36        69.       100.     0.037    33.66   1.053 
Pb-212   1199.23   299.96        41.        29.     0.011    72.56   0.255s
Ac-228   1353.76   338.62        36.        78.     0.029    33.21   1.224 
Eu-152   1376.38   344.28        52.        -4.    -0.001   580.20   1.127s
Pb-214   1407.10   351.96        70.       153.     0.057    24.04   1.028 
Pa-234   2277.45   569.66        37.         7.     0.002   272.54   1.320s
Tl-208   2331.61   583.21        16.       104.     0.038    23.53   1.334 
Bi-214   2435.43   609.17        43.        95.     0.035    25.88   1.362 
Cs-137   2644.01   661.33        22.        11.     0.004   128.84   1.394 
Eu-154   2898.85   725.06        57.       -15.    -0.006   151.93   1.442s
Bi-212   2906.80   727.05        22.        27.     0.010    61.58   1.445s
Eu-152   3118.24   779.91        28.        -5.    -0.002   296.26   1.484s
Bi-212   3145.21   786.65        34.        -7.    -0.003   251.34   1.489s
Tl-208   3441.38   860.70        17.        11.     0.004   126.18   1.544s
Eu-154   3487.79   872.30        21.         4.     0.001   365.11   1.553s
Pa-234   3517.40   879.71        26.        -1.    -0.001  1060.23   1.558s
Ac-228   3642.57   911.00        10.        71.     0.026    26.56   1.101s
Pa-234   3781.05   945.61        24.        -2.    -0.001   770.67   1.604s
Eu-152   3871.55   968.24        58.         1.     0.000  1702.83   1.617s
Ac-228   3874.50   968.98        38.        35.     0.013    60.09   1.620 
Eu-154   4007.94  1002.33        14.        -1.    -0.001   785.36   1.644s
Bi-214   4483.18  1121.11        34.         5.     0.002   195.55   1.719s
Co-60    4693.38  1173.64        28.        -3.    -0.001   510.69   1.752s
Eu-154   5102.93  1275.98        25.        -3.    -0.001   493.08   1.812s
Co-60    5328.48  1332.33        12.         2.     0.001   452.53   1.845s
Eu-152   5627.72  1407.09        14.         2.     0.001   544.36   1.886s
K-40     5842.75  1460.81        36.       609.     0.226     8.44   2.149 
Bi-214   7059.87  1764.80         9.         7.     0.002    97.75   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9106E-01                                      5.12E+12             
911.20 4.861E-01  (P 4.895E-02 1.33E+01 2.62E+01 G  
968.96 4.097E-01 ?(  1.677E-01 3.00E+01 1.59E+01 G  
338.32 6.158E-01  (P 1.116E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 4.224E-01 &   5.505E-01 8.21E+01 4.10E+00 XA 

Am-241   I   9.2008E-03                                      1.58E+05             
59.54 9.201E-03 ?(  1.151E-01 7.64E+02 3.59E+01 G  

Bi-212   N   6.2669E-01                                      5.12E+12             
727.33 6.267E-01 ?(  2.492E-01 3.08E+01 6.65E+00 G  
785.37-9.987E-01 -   1.971E+00 1.26E+02 1.11E+00 G  

1620.74 2.241E-02 &   1.364E+00 3.70E+03 1.51E+00 G  

Bi-214   N   2.8288E-01                                      5.84E+05             
609.31 2.829E-01  (P 4.513E-02 1.29E+01 4.55E+01 G  

1120.29 7.557E-02 - P 1.882E-01 9.78E+01 1.49E+01 G  
1764.49 1.283E-01 & P 1.383E-01 4.89E+01 1.53E+01 G  

Co-60    T   5.4761E-03                                      1.93E+03             
1332.49 5.476E-03 &(  1.952E-02 2.26E+02 1.00E+02 G  
1173.23-6.564E-03 +   2.690E-02 2.55E+02 9.98E+01 G  

Cs-137   I   1.9354E-02                                      1.10E+04             
661.66 1.935E-02  (  1.826E-02 6.44E+01 8.50E+01 G  

Eu-152   I   6.6576E-03                                      4.94E+03             
344.28-1.244E-02 ?(  5.848E-02 2.90E+02 2.66E+01 G  
121.78-2.328E-02 +   6.508E-02 1.73E+02 2.84E+01 G  
778.90-6.564E-02 +   1.531E-01 1.48E+02 1.30E+01 G  
964.08 1.636E-02 &(  2.283E-01 8.51E+02 1.45E+01 G  

1112.08 3.223E-03 %   2.063E-01 3.89E+03 1.34E+01 G  
1408.01 2.427E-02 ?(  1.052E-01 2.72E+02 2.09E+01 G  

Eu-154   I   3.6742E-02                                      3.14E+03             
873.18 5.364E-02 ?(  1.547E-01 1.83E+02 1.22E+01 G  
123.07 3.165E-02 ?(  3.542E-02 7.17E+01 4.04E+01 G  

1274.43-1.939E-02 +   7.652E-02 2.47E+02 3.49E+01 G  
723.30-1.149E-01 +   1.353E-01 7.60E+01 2.00E+01 G  

1004.72-1.514E-02 &   9.567E-02 3.93E+02 1.79E+01 G  
996.25 8.403E-03 %   1.775E-01 1.29E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 09:59:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.4616E+01                                      4.57E+11             
1460.82 1.462E+01  (P 3.359E-01 4.22E+00 1.06E+01 G  

Pa-234   N   6.9929E-02                                      1.63E+12             
131.30 5.896E-02 ?(  9.083E-02 9.67E+01 1.82E+01 G  
569.50 9.140E-02 ?(  1.967E-01 1.36E+02 9.30E+00 G  
946.00-2.461E-02 -   1.533E-01 3.85E+02 1.35E+01 G  
880.52-2.302E-02 &   1.985E-01 5.30E+02 1.05E+01 G  
883.24 3.497E-03 %   1.923E-01 3.35E+03 9.70E+00 G  

Pb-212   N   3.9128E-01                                      5.12E+12             
238.63 3.913E-01  (P 3.570E-02 8.62E+00 4.36E+01 G  
300.09 7.770E-01 + P 3.908E-01 3.63E+01 3.18E+00 G  

Pb-214   N   4.2181E-01                                      5.84E+05             
351.93 3.982E-01  (P 5.097E-02 1.20E+01 3.56E+01 G  
295.22 4.502E-01  (P 8.724E-02 1.68E+01 1.84E+01 G  
242.00 4.656E-01  (P 1.945E-01 3.14E+01 7.27E+00 G  

Ra-226   N   4.9448E-01                                      5.84E+05             
186.21 4.945E-01 ?(  3.746E-01 4.99E+01 3.56E+00 G  

Th-234   N   5.9556E-01                                      1.63E+12             
63.30 8.334E-01  (  1.093E+00 8.32E+01 3.75E+00 G  
92.59 3.902E-01  (  5.427E-01 8.73E+01 4.34E+00 G  

Tl-208   N   1.5996E-01                                      5.12E+12             
583.19 1.599E-01  (  1.445E-02 1.18E+01 8.50E+01 G  
277.37 1.888E-01  (  2.080E-01 8.03E+01 6.60E+00 G  
860.53 1.451E-01 &(  1.316E-01 6.31E+01 1.24E+01 G  

U-235    N   3.4855E-02                                      2.57E+11             
143.77 3.455E-02 &(  1.402E-01 2.50E+02 1.09E+01 G  
205.32 5.702E-02 ?(  2.842E-01 3.07E+02 5.02E+00 G  
163.36-2.083E-01 +   3.018E-01 9.14E+01 5.08E+00 G  
185.72 3.296E-02 ?(  2.261E-02 4.57E+01 5.70E+01 G  

Energy duplication    
93.35 3.006E-01 &   3.919E-01 8.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.00        91.        17.     0.006   166.48   8.334E-01   
Th-234      92.77       146.        20.     0.007   174.58   3.902E-01   
U-235       93.35       136.        21.     0.008   164.17   3.006E-01   
Eu-152     121.68       138.       -10.    -0.004   345.38  -2.328E-02   
Eu-154     123.47        83.        19.     0.007   143.42   3.165E-02   
Pa-234     131.29       118.        16.     0.006   193.43   5.896E-02   
U-235      144.22       105.         6.     0.002   499.48   3.455E-02   
U-235      163.34       104.       -16.    -0.006   182.70  -2.083E-01   
U-235      186.48        70.        28.     0.011    91.34   3.296E-02   
Ra-226     186.45        74.        27.     0.010    99.83   4.945E-01   
U-235      205.15        80.         4.     0.002   613.02   5.702E-02   
Eu-152     344.28        52.        -4.    -0.001   580.20  -1.244E-02   
Pa-234     569.66        37.         7.     0.002   272.54   9.140E-02   
Cs-137     661.33        22.        11.     0.004   128.84   1.935E-02   
Eu-154     725.06        57.       -15.    -0.006   151.93  -1.149E-01   
Bi-212     727.05        22.        27.     0.010    61.58   6.267E-01   
Eu-152     779.91        28.        -5.    -0.002   296.26  -6.564E-02   
Bi-212     786.65        34.        -7.    -0.003   251.34  -9.987E-01   
Eu-154     872.30        21.         4.     0.001   365.11   5.364E-02   
Pa-234     879.71        26.        -1.    -0.001  1060.23  -2.302E-02   
Pa-234     945.61        24.        -2.    -0.001   770.67  -2.461E-02   
Eu-152     968.24        58.         1.     0.000  1702.83   1.636E-02   
Eu-154    1002.33        14.        -1.    -0.001   785.36  -1.514E-02   
Co-60     1173.64        28.        -3.    -0.001   510.69  -6.564E-03   
Eu-154    1275.98        25.        -3.    -0.001   493.08  -1.939E-02   
Co-60     1332.33        12.         2.     0.001   452.53   5.476E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1407.09        14.         2.     0.001   544.36   2.427E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9106E-01    4.9106E-01   1.2178E-01    1.2686E-01  4.895E-02
Am-241 #A    9.1987E-03    9.2008E-03   1.4062E-01    1.4062E-01  1.151E-01
Bi-212 #     6.2669E-01    6.2669E-01   3.8593E-01    3.8726E-01  2.492E-01
Bi-214       2.8287E-01    2.8288E-01   8.2438E-02    8.3413E-02  4.513E-02
Co-60  #A    5.3747E-03    5.4761E-03   2.4781E-02    2.4782E-02  1.952E-02
Cs-137 #     1.9290E-02    1.9354E-02   2.4935E-02    2.4951E-02  1.826E-02
Eu-152 #A    6.6093E-03    6.6576E-03   3.6241E-02    3.6243E-02  5.848E-02
Eu-154 #A    3.6324E-02    3.6742E-02   5.2696E-02    5.2730E-02  1.547E-01
K-40         1.4616E+01    1.4616E+01   1.2727E+00    1.4687E+00  3.359E-01
Pa-234 #A    6.9929E-02    6.9929E-02   1.1685E-01    1.1814E-01  9.083E-02
Pb-212       3.9128E-01    3.9128E-01   6.9663E-02    7.5195E-02  3.570E-02
Pb-214       4.2178E-01    4.2181E-01   1.0669E-01    1.0850E-01  5.097E-02
Ra-226 #     4.9445E-01    4.9448E-01   4.9362E-01    4.9443E-01  3.746E-01
Th-234 #A    5.9556E-01    5.9556E-01   7.1835E-01    7.2055E-01  1.093E+00
Tl-208       1.5996E-01    1.5996E-01   3.7643E-02    3.9009E-02  1.445E-02
U-235  #A    3.4855E-02    3.4855E-02   3.1836E-02    3.1906E-02  1.402E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.636E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.6362976E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-09                Received:        03/19/13                      
Lab ID:          244182-007                    Prepared:        03/27/13 13:17                
Matrix:          Soil                          Analyzed:        05/10/13 07:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:01                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.1688            0.1402        0.1019            0.9     
Bismuth-212                          0.7107            0.5494        0.2995                    
Bismuth-214                          0.5258            0.1044        0.04375                   
Cesium-137                          -0.01537 U         0.03385       0.02652           0.07    
Cobalt-60                           -0.00002868 U      0.03530       0.02908           0.03    
Europium-152                         0.01051 U         0.05338       0.05511           0.1     
Europium-154                         0.003575 U        0.02234       0.1074            0.2     
Lead-212                             0.5643            0.08084       0.03968                   
Lead-214                             0.5603            0.09835       0.04982                   
Potassium-40                        11.16              1.127         0.2919                    
Protactinium-234                     0.02327 U         0.06683       0.1000                    
Radium-226 (By Bismuth-214)          0.5258            0.1044        0.04375           0.2     
Thallium-208                         0.2068            0.04379       0.01707                   
Thorium-232 (By Actinium-228)        0.7723            0.1376        0.05621           0.9     
Thorium-234                          1.750             1.486         1.123                     
Uranium-235                          0.09938 U         0.04320       0.1488            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0

134 of 469



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-007                   Client ID : 12-PE-E0788-09        

Seqnum : 1533187599003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_003                                Batch         : 196641                       Time      : 10-MAY-2013 07:13     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302.85 g                     Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1688            0.1019      0.9      .14016           .1407            0.018        u        

Bismuth-212                         0.7107            0.2995               .54935           .55055           0.058        u        

Bismuth-214                         0.5258            0.04375              .10443           .10707           0.0017       u        

Cesium-137                          -0.01537          0.02652     0.07     .033853          .03386           -0.0026      u        

Cobalt-60                           -0.00002868       0.02908     0.03     .035304          .035304          -0.00079     u        

Europium-152                        0.01051           0.05511     0.1      .053378          .05338           0.0099       u        

Europium-154                        0.003575          0.1074      0.2      .022338          .022339          0.020        u        

Lead-212                            0.5643            0.03968              .080835          .09056           0.0087       u        

Lead-214                            0.5603            0.04982              .098345          .10178           0.0083       u        

Potassium-40                        11.16             0.2919               1.1274           1.2588           -0.32        u        

Protactinium-234                    0.02327           0.1000               .066825          .067074          0.0093       u        

Radium-226 (By Bismuth-214)         0.5258            0.04375     0.2      .10443           .10707           0.0017       u        

Thallium-208                        0.2068            0.01707              .043786          .045741          0.015        u        

Thorium-232 (By Actinium-228)       0.7723            0.05621     0.9      .13758           .14848           0.028        u        

Thorium-234                         1.750             1.123                1.4856           1.4948           0.052        u        

Uranium-235                         0.09938           0.1488      0.18     .043201          .04362           0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-09          
Sample Description: 244182-007, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:01           Live Time: 2700   sec

Acquisition Time: 5/10/2013 07:13:49        Real Time: 2709   sec
Analysis Time: 5/10/2013 07:59           Dead Time: 0.32   %

Analysis Quantity: 3.029E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.723E-01      1.376E-01      1.485E-01      5.621E-02
Am-241    #      1.688E-01      1.402E-01      1.407E-01      1.019E-01
Bi-212    #      7.107E-01      5.493E-01      5.506E-01      2.995E-01
Bi-214           5.258E-01      1.044E-01      1.071E-01      4.375E-02
Co-60     #AB   -2.868E-05      3.530E-02      3.530E-02      2.908E-02
Cs-137    #AB   -1.537E-02      3.385E-02      3.386E-02      2.652E-02
Eu-152    #AB    1.051E-02      5.338E-02      5.338E-02      5.511E-02
Eu-154    #AB    3.575E-03      2.234E-02      2.234E-02      1.074E-01
K-40             1.116E+01      1.127E+00      1.259E+00      2.919E-01
Pa-234    #AB    2.327E-02      6.682E-02      6.707E-02      1.000E-01
Pb-212           5.643E-01      8.084E-02      9.056E-02      3.968E-02
Pb-214           5.603E-01      9.834E-02      1.018E-01      4.982E-02
Ra-226    #      1.004E+00      6.125E-01      6.152E-01      4.498E-01
Th-234           1.750E+00      1.486E+00      1.495E+00      1.123E+00
Tl-208           2.068E-01      4.379E-02      4.574E-02      1.707E-02
U-235      AB    9.938E-02      4.320E-02      4.362E-02      1.488E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.756E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_003.An1               

Sample description                                             
244182-007, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_003.An1

Acquisition information
Start time:                 5/10/2013 07:13:49
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0285E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0285E+02) = 

8.9242E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0699

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.64       33.  33.93   0.94  0.000E+00
60.51       26.  41.51   0.80  1.430E-02    59.54  35.920  1.688E-01 Am241 
62.98       35.  42.44   0.80  1.777E-02    63.30   3.750  1.750E+00 Th234 
77.11       88.  22.13   0.72  2.931E-02
87.27       52.  29.40   0.56  3.607E-02
92.48       23.  68.40   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.10       59.  30.39   0.56  3.924E-02    93.35   4.100  1.208E+00 Ac228 
122.35        2. 648.90   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
122.91        2. 580.27   0.86  4.840E-02
144.18       15. 104.65   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
165.59        5. 224.55   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.85       52.  30.50   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.004E+00 Ra226 
186.04       78.  21.74   1.02  4.855E-02   185.72  57.000  9.256E-02 U235  

186.21   3.555  1.485E+00 Ra226 
205.34       16.  91.43   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.66      328.   7.07   0.85  4.347E-02   238.63  43.600  5.643E-01 Pb212 
241.76       76.  24.59   0.93  4.315E-02   242.00   7.268  7.979E-01 Pb214 
277.47       21.  53.31   1.03  3.983E-02   277.37   6.600  2.628E-01 Tl208 
295.22      120.  14.86   0.75  3.829E-02   295.22  18.414  5.480E-01 Pb214 
300.25       24.  49.14   0.71  3.788E-02   300.09   3.180  6.093E-01 Pb212 
338.22       88.  13.82   1.29  3.500E-02   338.32  11.400  7.281E-01 Ac228 
342.86        2. 394.01   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.95      209.   9.26   1.01  3.407E-02   351.93  35.600  5.571E-01 Pb214 
583.11      125.  10.25   1.18  2.394E-02   583.19  85.000  2.024E-01 Tl208 
609.32      175.   9.51   0.80  2.322E-02   609.31  45.490  5.258E-01 Bi214 
727.26       23.  34.60   1.46  2.051E-02   727.33   6.650  5.474E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.75        8.  90.49   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.69       38.  26.05   0.81  1.823E-02   860.53  12.400  5.557E-01 Tl208 
881.02        4. 143.59   1.59  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.21      110.  11.24   0.81  1.750E-02   911.20  26.200  7.915E-01 Ac228 
969.22       48.  25.54   1.17  1.675E-02   968.96  15.900  5.945E-01 Ac228 

1001.06        1. 681.44   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.32       24.  30.78   1.78  1.507E-02  1120.29  14.910  3.570E-01 Bi214 
1274.02        1. 684.31   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.25        2. 297.51   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      453.   4.88   1.56  1.229E-02  1460.82  10.550  1.116E+01 K40   
1621.12        5.  82.12   2.10  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.59       16.  31.86   2.18  1.048E-02  1764.49  15.310  3.283E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.88    30.64        44.        33. 0.000E+00   67.87   0.944  -      s 
308.63    77.11       140.        88. 3.013E+03   44.25   0.723  -        
349.23    87.27        87.        52. 1.444E+03   58.80   0.561  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.28    60.51        46.        26.     0.010    83.02   0.795s
Th-234    252.15    62.98        95.        35.     0.013    84.88   0.799 
Th-234    370.47    92.59       107.        23.     0.008   136.79   0.832D
U-235     373.52    93.35        92.       -14.    -0.005   201.13   0.833D
Ac-228    373.52    93.35       111.        32.     0.012   100.70   0.833D
Eu-152    491.66   122.91        82.         2.     0.001  1160.53   0.864s
Eu-154    489.42   122.35        80.         2.     0.001  1297.79   0.865s
Pa-234    524.22   131.06       138.        -2.    -0.001  1713.69   0.874s
U-235     576.68   144.18       113.        15.     0.005   209.31   0.888s
U-235     662.25   165.59        66.         5.     0.002   449.10   0.909 
U-235     744.01   186.04        82.        78.     0.029    43.47   1.016s
Ra-226    743.22   185.85       101.        52.     0.019    61.00   0.934s
U-235     821.12   205.34       105.        16.     0.006   182.86   0.954 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.32   238.66        95.       324.     0.120    14.13   0.848 
Pb-214    966.71   241.76       100.        76.     0.028    49.18   0.927s
Tl-208   1109.45   277.47        55.        21.     0.008   106.63   1.030 
Pb-214   1180.38   295.21        66.       121.     0.045    28.82   0.757s
Pb-212   1200.33   300.20        62.        26.     0.010    88.56   1.053s
Ac-228   1352.32   338.22        22.        88.     0.033    27.64   1.288 
Eu-152   1370.84   342.86        43.         2.     0.001   788.01   1.098s
Pb-214   1407.21   351.95        62.       204.     0.076    18.51   1.010 
Tl-208   2331.40   583.11        20.       125.     0.046    20.49   1.185 
Bi-214   2436.19   609.32        36.       168.     0.062    19.02   0.798s
Cs-137   2637.04   659.54        41.        -9.    -0.003   220.24   1.402 
Bi-212   2907.83   727.26        28.        23.     0.008    69.20   1.460s
Bi-212   3141.74   785.75        28.         8.     0.003   180.97   1.511s
Tl-208   3441.50   860.69        15.        38.     0.014    52.10   0.811s
Eu-154   3472.64   868.48         9.        -1.     0.000   911.69   1.585s
Pa-234   3522.78   881.02        17.         4.     0.002   287.18   1.591s
Ac-228   3643.54   911.21        11.       110.     0.041    22.48   0.808s
Pa-234   3781.76   945.76        23.        -4.    -0.002   325.13   1.644s
Eu-152   3842.61   960.97        24.        -4.    -0.001   370.21   1.658s
Ac-228   3875.59   969.22        26.        48.     0.018    51.08   1.172s
Eu-154   3991.26   998.14        24.        -5.    -0.002   289.07   1.683s
Eu-154   4002.97  1001.06        15.         1.     0.000  1362.88   1.690s
Eu-152   4441.74  1110.74        19.        -2.    -0.001   641.64   1.771s
Bi-214   4480.03  1120.32        16.        24.     0.009    61.56   1.777s
Eu-154   5094.99  1274.02        25.         1.     0.000  1368.62   1.887s
Eu-152   5632.14  1408.25        10.         2.     0.001   595.02   1.975s
K-40     5842.30  1460.77        24.       438.     0.162     9.76   1.560 
Bi-212   6484.08  1621.12         7.         5.     0.002   164.23   2.102s
Bi-214   7058.39  1764.59        14.        16.     0.006    63.73   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.7227E-01                                      5.12E+12             
911.20 7.915E-01  (  5.621E-02 1.12E+01 2.62E+01 G  
968.96 5.945E-01 -   1.477E-01 2.55E+01 1.59E+01 G  
338.32 7.281E-01  (  9.074E-02 1.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.486E-01     5.034E-01 5.04E+01 4.10E+00 XA 

Am-241   I   1.6882E-01                                      1.58E+05             
59.54 1.688E-01 ?(  1.019E-01 4.15E+01 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.1065E-01                                      5.12E+12             
727.33 5.474E-01 @(P 2.995E-01 3.46E+01 6.65E+00 G  
785.37 1.268E+00 ?(P 1.900E+00 9.05E+01 1.11E+00 G  

1620.74 1.020E+00 ?(  1.169E+00 8.21E+01 1.51E+00 G  

Bi-214   N   5.2575E-01                                      5.84E+05             
609.31 5.258E-01  (P 4.375E-02 9.51E+00 4.55E+01 G  

1120.29 3.570E-01 -   1.361E-01 3.08E+01 1.49E+01 G  
1764.49 3.283E-01 - P 1.789E-01 3.19E+01 1.53E+01 G  

Co-60    T  -2.8679E-05                                      1.93E+03             
1332.49-2.868E-05 %(  2.908E-02 6.16E+04 1.00E+02 G  
1173.23 1.152E-03 %   2.725E-02 1.44E+03 9.98E+01 G  

Cs-137   I  -1.5371E-02                                      1.10E+04             
661.66-1.537E-02 ?(  2.652E-02 1.10E+02 8.50E+01 G  

Eu-152   I   1.0509E-02                                      4.94E+03             
344.28 8.607E-03 &(  5.511E-02 3.94E+02 2.66E+01 G  
121.78 5.364E-03 &(  5.094E-02 5.80E+02 2.84E+01 G  
778.90-2.181E-03 %   1.682E-01 4.69E+03 1.30E+01 G  
964.08-5.324E-02 +   1.562E-01 1.85E+02 1.45E+01 G  

1112.08-3.228E-02 +   1.663E-01 3.21E+02 1.34E+01 G  
1408.01 1.995E-02 ?(  9.421E-02 2.98E+02 2.09E+01 G  

Eu-154   I   3.5753E-03                                      3.14E+03             
873.18-1.468E-02 ?(  1.074E-01 4.56E+02 1.22E+01 G  
123.07 3.347E-03 ?(  3.556E-02 6.49E+02 4.04E+01 G  

1274.43 7.309E-03 ?(  8.155E-02 6.84E+02 3.49E+01 G  
723.30 3.084E-03 &   1.173E-01 2.31E+03 2.00E+01 G  

1004.72 9.235E-03 ?(  1.023E-01 6.81E+02 1.79E+01 G  
996.25-9.703E-02 +   2.197E-01 1.45E+02 1.05E+01 G  

K-40     N   1.1162E+01                                      4.57E+11             
1460.82 1.116E+01  (P 2.919E-01 4.88E+00 1.06E+01 G  

Pa-234   N   2.3269E-02                                      1.63E+12             
131.30-7.110E-03 ?(  1.000E-01 8.57E+02 1.82E+01 G  
569.50 0.000E+00 +   1.061E-01 1.00E+03 9.30E+00 G  
946.00-6.214E-02 +   1.590E-01 1.63E+02 1.35E+01 G  
880.52 7.593E-02 &(  1.693E-01 1.44E+02 1.05E+01 G  
883.24-1.379E-03 %   1.950E-01 8.59E+03 9.70E+00 G  

Pb-212   N   5.6429E-01                                      5.12E+12             
238.63 5.643E-01  (P 3.968E-02 7.07E+00 4.36E+01 G  
300.09 7.192E-01 + P 5.044E-01 4.43E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.6034E-01                                      5.84E+05             
351.93 5.571E-01  (P 4.982E-02 9.26E+00 3.56E+01 G  
295.22 5.667E-01  (P 8.880E-02 1.44E+01 1.84E+01 G  
242.00 7.979E-01 +   2.460E-01 2.46E+01 7.27E+00 G  

Ra-226   N   1.0041E+00                                      5.84E+05             
186.21 1.004E+00 *(  4.498E-01 3.05E+01 3.56E+00 G  

Th-234   N   1.7503E+00                                      1.63E+12             
63.30 1.750E+00 &(  1.123E+00 4.24E+01 3.75E+00 G  
92.59 4.398E-01 -   4.715E-01 6.84E+01 4.34E+00 G  

Tl-208   N   2.0678E-01                                      5.12E+12             
583.19 2.024E-01  (P 1.707E-02 1.02E+01 8.50E+01 G  
277.37 2.628E-01 ?(P 2.168E-01 5.33E+01 6.60E+00 G  
860.53 5.557E-01 +   1.320E-01 2.61E+01 1.24E+01 G  

U-235    N   9.9380E-02                                      2.57E+11             
143.77 8.911E-02 ?(  1.488E-01 1.05E+02 1.09E+01 G  
205.32 2.312E-01  (  3.353E-01 9.14E+01 5.02E+00 G  
163.36 6.774E-02  (  2.458E-01 2.25E+02 5.08E+00 G  
185.72 9.256E-02 *(  2.528E-02 2.17E+01 5.70E+01 G  

Energy duplication    
93.35-2.039E-01 +   3.256E-01 1.01E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.51        46.        26.     0.010    83.02   1.688E-01   
Eu-152     122.91        82.         2.     0.001  1160.53   5.364E-03   
Eu-154     122.35        80.         2.     0.001  1297.79   3.347E-03   
Pa-234     131.06       138.        -2.    -0.001  1713.69  -7.110E-03   
Ra-226     185.85       101.        52.     0.019    61.00   1.004E+00   
Eu-152     342.86        43.         2.     0.001   788.01   8.607E-03   
Cs-137     659.54        41.        -9.    -0.003   220.24  -1.537E-02   
Bi-212     727.26        28.        23.     0.008    69.20   5.474E-01  P
Bi-212     785.75        28.         8.     0.003   180.97   1.268E+00  P
Eu-154     868.48         9.        -1.     0.000   911.69  -1.468E-02   
Pa-234     881.02        17.         4.     0.002   287.18   7.593E-02   
Pa-234     945.76        23.        -4.    -0.002   325.13  -6.214E-02   
Eu-152     960.97        24.        -4.    -0.001   370.21  -5.324E-02   
Eu-154     998.14        24.        -5.    -0.002   289.07  -9.703E-02   
Eu-154    1001.06        15.         1.     0.000  1362.88   9.235E-03   
Eu-152    1110.74        19.        -2.    -0.001   641.64  -3.228E-02   
Eu-154    1274.02        25.         1.     0.000  1368.62   7.309E-03   
Eu-152    1408.25        10.         2.     0.001   595.02   1.995E-02   
Bi-212    1621.12         7.         5.     0.002   164.23   1.020E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.7227E-01    7.7227E-01   1.3758E-01    1.4848E-01  5.621E-02
Am-241 #     1.6878E-01    1.6882E-01   1.4016E-01    1.4070E-01  1.019E-01
Bi-212 #     7.1065E-01    7.1065E-01   5.4935E-01    5.5055E-01  2.995E-01
Bi-214       5.2572E-01    5.2575E-01   1.0443E-01    1.0707E-01  4.375E-02
Co-60  #A   -2.8148E-05   -2.8679E-05   3.5304E-02    3.5304E-02  2.908E-02
Cs-137 #A   -1.5320E-02   -1.5371E-02   3.3853E-02    3.3860E-02  2.652E-02
Eu-152 #A    1.0433E-02    1.0509E-02   5.3378E-02    5.3380E-02  5.511E-02
Eu-154 #A    3.5346E-03    3.5753E-03   2.2338E-02    2.2339E-02  1.074E-01
K-40         1.1162E+01    1.1162E+01   1.1274E+00    1.2588E+00  2.919E-01
Pa-234 #A    2.3269E-02    2.3269E-02   6.6825E-02    6.7074E-02  1.000E-01
Pb-212       5.6429E-01    5.6429E-01   8.0835E-02    9.0560E-02  3.968E-02
Pb-214       5.6031E-01    5.6034E-01   9.8345E-02    1.0178E-01  4.982E-02
Ra-226 #     1.0040E+00    1.0041E+00   6.1250E-01    6.1518E-01  4.498E-01
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Th-234       1.7503E+00    1.7503E+00   1.4856E+00    1.4948E+00  1.123E+00
Tl-208       2.0678E-01    2.0678E-01   4.3786E-02    4.5741E-02  1.707E-02
U-235   A    9.9380E-02    9.9380E-02   4.3201E-02    4.3620E-02  1.488E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  143.8 to  2035.7 keV)     1.554E+01  pCi/g         
Total Decayed Activity (  143.8 to  2035.7 keV) 1.5541422E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-10                Received:        03/19/13                      
Lab ID:          244182-008                    Prepared:        03/27/13 13:17                
Matrix:          Soil                          Analyzed:        05/10/13 07:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1268           0.1619         0.1257            0.9     
Bismuth-212                          0.3672           0.4256         0.2850                    
Bismuth-214                          0.5125           0.1044         0.04629                   
Cesium-137                           0.006105 U       0.02801        0.02246           0.07    
Cobalt-60                           -0.01066 U        0.03034        0.02357           0.03    
Europium-152                         0.09129          0.08458        0.05144           0.1     
Europium-154                         0.01011 U        0.03677        0.1620            0.2     
Lead-212                             0.7952           0.09052        0.04019                   
Lead-214                             0.6031           0.1006         0.05465                   
Potassium-40                        10.34             1.130          0.3524                    
Protactinium-234                    -0.004432 U       0.1181         0.09710                   
Radium-226 (By Bismuth-214)          0.5125           0.1044         0.04629           0.2     
Thallium-208                         0.2520           0.04554        0.01498                   
Thorium-232 (By Actinium-228)        0.8254           0.1437         0.07677           0.9     
Thorium-234                          1.082 U          1.458          1.145                     
Uranium-235                          0.1019 U         0.04504        0.1593            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244182-008                   Client ID : 12-PE-E0788-10        

Seqnum : 1513187585005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_005                                Batch         : 196641                       Time      : 10-MAY-2013 07:53     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.03 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1268            0.1257      0.9      .16194           .1622            0.018        u        

Bismuth-212                         0.3672            0.2850               .42564           .42605           0.058        u        

Bismuth-214                         0.5125            0.04629              .10436           .10693           0.0017       u        

Cesium-137                          0.006105          0.02246     0.07     .028009          .02801           -0.0026      u        

Cobalt-60                           -0.01066          0.02357     0.03     .030337          .030341          -0.00079     u        

Europium-152                        0.09129           0.05144     0.1      .084576          .084737          0.0099       u        

Europium-154                        0.01011           0.1620      0.2      .036766          .036769          0.020        u        

Lead-212                            0.7952            0.04019              .090518          .11188           0.0087       u        

Lead-214                            0.6031            0.05465              .10059           .10604           0.0083       u        

Potassium-40                        10.34             0.3524               1.1295           1.2433           -0.32        u        

Protactinium-234                    -0.004432         0.09710              .11814           .11814           0.0093       u        

Radium-226 (By Bismuth-214)         0.5125            0.04629     0.2      .10436           .10693           0.0017       u        

Thallium-208                        0.2520            0.01498              .045538          .048355          0.015        u        

Thorium-232 (By Actinium-228)       0.8254            0.07677     0.9      .14367           .15562           0.028        u        

Thorium-234                         1.082             1.145                1.4581           1.4617           0.052        u        

Uranium-235                         0.1019            0.1593      0.18     .045041          .045514          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585005

146 of 469



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-10          
Sample Description: 244182-008, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:15           Live Time: 2700   sec

Acquisition Time: 5/10/2013 07:53:50        Real Time: 2702   sec
Analysis Time: 5/10/2013 08:38           Dead Time: 0.09   %

Analysis Quantity: 3.180E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.254E-01      1.437E-01      1.556E-01      7.677E-02
Am-241    #      1.268E-01      1.619E-01      1.622E-01      1.257E-01
Bi-212    #      3.672E-01      4.256E-01      4.261E-01      2.850E-01
Bi-214           5.125E-01      1.044E-01      1.069E-01      4.629E-02
Co-60     #AB   -1.066E-02      3.034E-02      3.034E-02      2.357E-02
Cs-137    #AB    6.105E-03      2.801E-02      2.801E-02      2.246E-02
Eu-152    #      9.129E-02      8.458E-02      8.474E-02      5.144E-02
Eu-154    #AB    1.011E-02      3.677E-02      3.677E-02      1.620E-01
K-40             1.034E+01      1.129E+00      1.243E+00      3.524E-01
Pa-234    #AB   -4.432E-03      1.181E-01      1.181E-01      9.710E-02
Pb-212           7.952E-01      9.052E-02      1.119E-01      4.019E-02
Pb-214           6.031E-01      1.006E-01      1.060E-01      5.465E-02
Ra-226           1.473E+00      6.026E-01      6.109E-01      3.878E-01
Th-234    #AB    1.082E+00      1.458E+00      1.462E+00      1.145E+00
Tl-208           2.520E-01      4.554E-02      4.835E-02      1.498E-02
U-235     #AB    1.019E-01      4.504E-02      4.551E-02      1.593E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.659E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

Sample description                                             
244182-008, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_005.An1

Acquisition information
Start time:                 5/10/2013 07:53:50
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1803E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1803E+02) = 

8.4983E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1050

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.48       22.  63.84   0.81  1.520E-02    59.54  35.920  1.268E-01 Am241 
63.49       24.  67.37   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.75      104.  18.29   0.83  2.835E-02
77.23      211.   9.75   0.83  3.020E-02
92.91       28.  67.20   0.85  3.990E-02    92.59   4.343  5.211E-01 Th234 

93.35   4.100  5.468E-01 Ac228 
93.35   5.760  3.892E-01 U235  
93.35   5.760  3.892E-01 U235  

93.09       53.  34.67   0.52  3.990E-02    93.35   4.100  1.024E+00 Ac228 
93.35   5.760  7.286E-01 U235  

122.91        9. 181.89   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
162.97       15. 114.90   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.904E-01 U235  
186.16       78.  22.11   0.96  4.819E-02   185.72  57.000  8.972E-02 U235  

186.21   3.555  1.440E+00 Ra226 
185.72  57.000  8.972E-02 U235  

186.18       80.  20.46   1.31  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.473E+00 Ra226 

208.01       32.  32.17   0.98  4.641E-02   205.32   5.020  4.261E-01 U235  
205.32   5.020  4.261E-01 U235  

238.55      482.   5.62   0.96  4.318E-02   238.63  43.600  7.952E-01 Pb212 
241.76       76.  25.22   1.10  4.285E-02   242.00   7.268  7.684E-01 Pb214 
295.08      139.  13.31   1.08  3.814E-02   295.22  18.414  6.014E-01 Pb214 
299.94       54.  22.68   0.68  3.776E-02   300.09   3.180  1.367E+00 Pb212 
338.15       98.  17.78   0.83  3.495E-02   338.32  11.400  7.737E-01 Ac228 
344.44        4. 233.48   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.80      238.   9.12   1.29  3.405E-02   351.93  35.600  6.039E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.11      164.   9.04   1.42  2.416E-02   583.19  85.000  2.520E-01 Tl208 
609.43      182.   9.74   1.23  2.345E-02   609.31  45.490  5.125E-01 Bi214 
661.81        4. 229.40   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
721.70        1. 638.68   1.47  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.45       44.  24.21   0.67  2.078E-02   727.33   6.650  1.004E+00 Bi212 
860.35       27.  24.85   0.89  1.851E-02   860.53  12.400  3.702E-01 Tl208 
911.24      126.  12.04   1.13  1.779E-02   911.20  26.200  8.523E-01 Ac228 
964.27       19.  46.32   1.64  1.710E-02   964.08  14.500  2.447E-01 Eu152 
969.16       70.  14.86   1.56  1.704E-02   968.96  15.900  8.180E-01 Ac228 

1120.17       29.  28.08   1.73  1.535E-02  1120.29  14.910  3.977E-01 Bi214 
1274.40        2. 241.31   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.59        7.  84.33   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.61      454.   5.23   1.96  1.254E-02  1460.82  10.550  1.034E+01 K40   
1619.48        3. 155.18   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.35       34.  18.51   1.94  1.069E-02  1764.49  15.310  6.597E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.27    74.80       164.        79. 2.772E+03   53.39   0.709  -        
308.17    77.28       167.       170. 5.641E+03   28.03   0.728  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.04    59.48        88.        22.     0.008   127.69   0.812s
Th-234    253.10    63.49       119.        24.     0.009   134.74   0.816s
Th-234    370.30    92.82       203.        -4.    -0.001  1017.79   0.851s
Ac-228    372.41    93.35       125.        53.     0.020    69.34   0.517D
U-235     372.41    93.35       168.        28.     0.011   134.39   0.852D
Eu-152    485.18   121.57       168.        -7.    -0.003   530.57   0.885s
Eu-154    490.55   122.91       142.         9.     0.003   363.77   0.886s
U-235     574.03   143.80       142.        -4.    -0.002   785.33   0.910s
U-235     650.62   162.97       147.        15.     0.006   229.81   0.932s
U-235     743.33   186.16       111.        78.     0.029    44.22   0.957s
Ra-226    743.38   186.18        82.        80.     0.030    40.91   1.306s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     830.65   208.01        36.        32.     0.012    64.33   0.979s
Pb-212    952.72   238.55       106.       476.     0.176    11.24   0.958 
Pb-214    965.56   241.76       114.        76.     0.028    50.44   1.099 
Pb-214   1178.69   295.08        69.       134.     0.050    26.62   1.080 
Pb-212   1198.54   300.04        53.        42.     0.015    56.13   1.081s
Ac-228   1350.87   338.15        62.        98.     0.036    35.55   0.832s
Eu-152   1376.04   344.44        41.         4.     0.001   466.95   1.126s
Pb-214   1405.43   351.80        82.       232.     0.086    18.24   1.292 
Pa-234   2274.31   569.09        45.        -1.     0.000  1669.51   1.340s
Tl-208   2330.38   583.11        18.       164.     0.061    18.07   1.417 
Bi-214   2435.63   609.43        45.       174.     0.064    19.49   1.228 
Cs-137   2645.14   661.81        33.         4.     0.001   458.79   1.418s
Eu-154   2884.73   721.70        26.         1.     0.000  1277.37   1.467s
Bi-212   2908.21   727.57        29.        15.     0.005   115.93   1.470s
Eu-152   3110.48   778.13        30.        -6.    -0.002   266.74   1.510s
Tl-208   3439.44   860.35         6.        27.     0.010    49.69   0.886s
Eu-154   3487.91   872.46        24.        -1.    -0.001   945.64   1.577s
Ac-228   3643.08   911.24        24.       126.     0.047    24.08   1.134s
Pa-234   3786.77   947.14        25.        -1.    -0.001  1042.56   1.626s
Eu-152   3855.30   964.27        30.        19.     0.007    92.64   1.637s
Ac-228   3874.88   969.16        13.        70.     0.026    29.72   1.559 
Eu-154   3983.97   996.42        28.        -4.    -0.001   419.62   1.657s
Eu-152   4451.42  1113.20        19.        -3.    -0.001   445.26   1.724s
Bi-214   4479.30  1120.17        24.        29.     0.011    56.17   1.728s
Eu-154   5096.79  1274.40        16.         2.     0.001   482.63   1.803s
Co-60    5327.47  1332.01        18.        -4.    -0.002   284.66   1.828s
Eu-152   5634.16  1408.59        14.         7.     0.003   168.65   1.857s
K-40     5842.53  1460.61        40.       435.     0.161    10.45   1.961 
Bi-212   6478.93  1619.48         8.         3.     0.001   310.35   1.918s
Bi-214   7059.41  1764.35        11.        34.     0.013    37.02   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.2535E-01                                      5.12E+12             
911.20 8.523E-01  (  7.677E-02 1.20E+01 2.62E+01 G  
968.96 8.180E-01  (  9.610E-02 1.49E+01 1.59E+01 G  
338.32 7.737E-01  (  1.451E-01 1.78E+01 1.14E+01 G  

Energy duplication    
93.35 1.024E+00 @   5.008E-01 3.47E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2683E-01                                      1.58E+05             
59.54 1.268E-01 ?(  1.257E-01 6.38E+01 3.59E+01 G  

Bi-212   N   3.6715E-01                                      5.12E+12             
727.33 3.342E-01 ?(  2.850E-01 5.80E+01 6.65E+00 G  
785.37 0.000E+00 -   2.639E+00 1.00E+03 1.11E+00 G  

1620.74 5.121E-01 &(  1.209E+00 1.55E+02 1.51E+00 G  

Bi-214   N   5.1246E-01                                      5.84E+05             
609.31 5.125E-01  (P 4.629E-02 9.74E+00 4.55E+01 G  

1120.29 3.977E-01 - P 1.578E-01 2.81E+01 1.49E+01 G  
1764.49 6.597E-01 + P 1.495E-01 1.85E+01 1.53E+01 G  

Co-60    T  -1.0657E-02                                      1.93E+03             
1332.49-1.066E-02 ?(  2.357E-02 1.42E+02 1.00E+02 G  
1173.23 0.000E+00 &   3.455E-02 1.00E+03 9.98E+01 G  

Cs-137   I   6.1049E-03                                      1.10E+04             
661.66 6.105E-03 ?(  2.246E-02 2.29E+02 8.50E+01 G  

Eu-152   I   9.1292E-02                                      4.94E+03             
344.28 1.369E-02 ?(  5.144E-02 2.33E+02 2.66E+01 G  
121.78-1.607E-02 +   6.951E-02 2.65E+02 2.84E+01 G  
778.90-7.492E-02 +   1.568E-01 1.33E+02 1.30E+01 G  
964.08 2.447E-01  (  1.624E-01 4.63E+01 1.45E+01 G  

1112.08-4.376E-02 +   1.547E-01 2.23E+02 1.34E+01 G  
1408.01 8.357E-02 ?(  1.040E-01 8.43E+01 2.09E+01 G  

Eu-154   I   1.0107E-02                                      3.14E+03             
873.18-2.112E-02 ?(  1.620E-01 4.73E+02 1.22E+01 G  
123.07 1.526E-02  (  4.498E-02 1.82E+02 4.04E+01 G  

1274.43 1.583E-02 ?(  6.064E-02 2.41E+02 3.49E+01 G  
723.30 8.727E-03 ?(  9.084E-02 6.39E+02 2.00E+01 G  

1004.72-2.886E-03 %   1.283E-01 2.71E+03 1.79E+01 G  
996.25-6.697E-02 +   2.243E-01 2.10E+02 1.05E+01 G  

K-40     N   1.0342E+01                                      4.57E+11             
1460.82 1.034E+01  (P 3.524E-01 5.23E+00 1.06E+01 G  

Pa-234   N  -4.4322E-03                                      1.63E+12             
131.30-4.432E-03 %(  9.710E-02 1.33E+03 1.82E+01 G  
569.50-1.568E-02 +   2.143E-01 8.35E+02 9.30E+00 G  
946.00-1.858E-02 +   1.575E-01 5.21E+02 1.35E+01 G  
880.52-1.024E-02 %   1.711E-01 1.02E+03 1.05E+01 G  
883.24-3.695E-03 %   1.769E-01 2.91E+03 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.9518E-01                                      5.12E+12             
238.63 7.952E-01  (P 4.019E-02 5.62E+00 4.36E+01 G  
300.09 1.094E+00 + P 4.448E-01 2.81E+01 3.18E+00 G  

Pb-214   N   6.0306E-01                                      5.84E+05             
351.93 6.039E-01  (P 5.465E-02 9.12E+00 3.56E+01 G  
295.22 6.014E-01  (P 8.666E-02 1.33E+01 1.84E+01 G  
242.00 7.684E-01 + P 2.514E-01 2.52E+01 7.27E+00 G  

Ra-226   N   1.4730E+00                                      5.84E+05             
186.21 1.473E+00  (  3.878E-01 2.05E+01 3.56E+00 G  

Th-234   N   1.0822E+00                                      1.63E+12             
63.30 1.082E+00 ?(  1.145E+00 6.74E+01 3.75E+00 G  
92.59-7.300E-02 -   6.091E-01 5.09E+02 4.34E+00 G  

Tl-208   N   2.5195E-01                                      5.12E+12             
583.19 2.520E-01  (  1.498E-02 9.04E+00 8.50E+01 G  
277.37 1.362E-02 &   2.380E-01 1.06E+03 6.60E+00 G  
860.53 3.702E-01 +   7.826E-02 2.48E+01 1.24E+01 G  

U-235    N   1.0186E-01                                      2.57E+11             
143.77-2.481E-02 ?(  1.593E-01 3.93E+02 1.09E+01 G  
205.32 4.261E-01 ?(  1.881E-01 3.22E+01 5.02E+00 G  
163.36 1.904E-01 ?(  3.514E-01 1.15E+02 5.08E+00 G  
185.72 8.972E-02  (  2.809E-02 2.21E+01 5.70E+01 G  

Energy duplication    
93.35 3.892E-01     4.138E-01 6.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48        88.        22.     0.008   127.69   1.268E-01   
Th-234      63.49       119.        24.     0.009   134.74   1.082E+00   
Th-234      92.82       203.        -4.    -0.001  1017.79  -7.300E-02   
U-235       93.35       168.        28.     0.011   134.39   3.892E-01   
Eu-152     121.57       168.        -7.    -0.003   530.57  -1.607E-02   
Eu-154     122.91       142.         9.     0.003   363.77   1.526E-02   
U-235      143.80       142.        -4.    -0.002   785.33  -2.481E-02   
U-235      162.97       147.        15.     0.006   229.81   1.904E-01   
U-235      186.16       111.        78.     0.029    44.22   8.972E-02   
U-235      208.01        36.        32.     0.012    64.33   4.261E-01   
Eu-152     344.44        41.         4.     0.001   466.95   1.369E-02   
Pa-234     569.09        45.        -1.     0.000  1669.51  -1.568E-02   
Cs-137     661.81        33.         4.     0.001   458.79   6.105E-03   
Eu-154     721.70        26.         1.     0.000  1277.37   8.727E-03   
Eu-152     778.13        30.        -6.    -0.002   266.74  -7.492E-02   
Eu-154     872.46        24.        -1.    -0.001   945.64  -2.112E-02   
Pa-234     947.14        25.        -1.    -0.001  1042.56  -1.858E-02   
Eu-152     964.27        30.        19.     0.007    92.64   2.447E-01   
Eu-154     996.42        28.        -4.    -0.001   419.62  -6.697E-02   
Eu-152    1113.20        19.        -3.    -0.001   445.26  -4.376E-02   
Eu-154    1274.40        16.         2.     0.001   482.63   1.583E-02   
Co-60     1332.01        18.        -4.    -0.002   284.66  -1.066E-02   
Eu-152    1408.59        14.         7.     0.003   168.65   8.357E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.2535E-01    8.2535E-01   1.4367E-01    1.5562E-01  7.677E-02
Am-241 #     1.2680E-01    1.2683E-01   1.6194E-01    1.6220E-01  1.257E-01
Bi-212 #     3.6715E-01    3.6715E-01   4.2564E-01    4.2605E-01  2.850E-01
Bi-214       5.1243E-01    5.1246E-01   1.0436E-01    1.0693E-01  4.629E-02
Co-60  #A   -1.0460E-02   -1.0657E-02   3.0337E-02    3.0341E-02  2.357E-02
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Cs-137 #A    6.0850E-03    6.1049E-03   2.8009E-02    2.8010E-02  2.246E-02
Eu-152 #C    9.0629E-02    9.1292E-02   8.4576E-02    8.4737E-02  5.144E-02
Eu-154 #A    9.9917E-03    1.0107E-02   3.6766E-02    3.6769E-02  1.620E-01
K-40         1.0342E+01    1.0342E+01   1.1295E+00    1.2433E+00  3.524E-01
Pa-234 #A   -4.4322E-03   -4.4322E-03   1.1814E-01    1.1814E-01  9.710E-02
Pb-212       7.9518E-01    7.9518E-01   9.0518E-02    1.1188E-01  4.019E-02
Pb-214       6.0302E-01    6.0306E-01   1.0059E-01    1.0604E-01  5.465E-02
Ra-226       1.4729E+00    1.4730E+00   6.0264E-01    6.1087E-01  3.878E-01
Th-234 #A    1.0822E+00    1.0822E+00   1.4581E+00    1.4617E+00  1.145E+00
Tl-208       2.5195E-01    2.5195E-01   4.5538E-02    4.8355E-02  1.498E-02
U-235  #A    1.0186E-01    1.0186E-01   4.5041E-02    4.5514E-02  1.593E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.517E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5169990E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-11                Received:        03/19/13                      
Lab ID:          244182-009                    Prepared:        03/27/13 13:22                
Matrix:          Soil                          Analyzed:        05/10/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0009929 U      0.1960        0.1614             0.9    
Bismuth-212                          0.5143           0.4237        0.2751                    
Bismuth-214                          0.5095           0.1156        0.05139                   
Cesium-137                           0.01385 U        0.02863       0.02220            0.07   
Cobalt-60                            0 U              0.02037       0.005594           0.03   
Europium-152                         0.02777 U        0.09278       0.05883            0.1    
Europium-154                        -0.06233 U        0.2276        0.1809             0.2    
Lead-212                             0.6476           0.09061       0.04333                   
Lead-214                             0.5771           0.08626       0.04030                   
Potassium-40                        11.65             1.110         0.2846                    
Protactinium-234                     0.02031 U        0.04936       0.09564                   
Radium-226 (By Bismuth-214)          0.5095           0.1156        0.05139            0.2    
Thallium-208                         0.2265           0.04540       0.01606                   
Thorium-232 (By Actinium-228)        0.6249           0.1250        0.06310            0.9    
Thorium-234                          0.4534 U         0.3638        1.338                     
Uranium-235                          0.06165 U        0.04259       0.1445             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244182-009                   Client ID : 12-PE-E0788-11        

Seqnum : 1523187587004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_004                                Batch         : 196641                       Time      : 10-MAY-2013 07:57     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.18 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result          MDA        MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0009929       0.1614       0.9      .19596           .19596           0.018        u        

Bismuth-212                         0.5143           0.2751                .42366           .42448           0.058        u        

Bismuth-214                         0.5095           0.05139               .11561           .11786           0.0017       u        

Cesium-137                          0.01385          0.02220      0.07     .028629          .028636          -0.0026      u        

Cobalt-60                           0                0.005594     0.03     .020371          .020371          -0.00079     u        

Europium-152                        0.02777          0.05883      0.1      .092779          .092788          0.0099       u        

Europium-154                        -0.06233         0.1809       0.2      .22756           .22758           0.020        u        

Lead-212                            0.6476           0.04333               .090606          .102             0.0087       u        

Lead-214                            0.5771           0.04030               .086256          .09038           0.0083       u        

Potassium-40                        11.65            0.2846                1.1099           1.2543           -0.32        u        

Protactinium-234                    0.02031          0.09564               .049357          .049614          0.0093       u        

Radium-226 (By Bismuth-214)         0.5095           0.05139      0.2      .11561           .11786           0.0017       u        

Thallium-208                        0.2265           0.01606               .045401          .047658          0.015        u        

Thorium-232 (By Actinium-228)       0.6249           0.06310      0.9      .12497           .13289           0.028        u        

Thorium-234                         0.4534           1.338                 .3638            .36631           0.052        u        

Uranium-235                         0.06165          0.1445       0.18     .042588          .042752          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-11          
Sample Description: 244182-009, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:10           Live Time: 2700   sec

Acquisition Time: 5/10/2013 07:57:19        Real Time: 2704   sec
Analysis Time: 5/10/2013 08:42           Dead Time: 0.14   %

Analysis Quantity: 3.242E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.249E-01      1.250E-01      1.329E-01      6.310E-02
Am-241    #AB   -9.929E-04      1.960E-01      1.960E-01      1.614E-01
Bi-212    #      5.143E-01      4.237E-01      4.245E-01      2.751E-01
Bi-214           5.095E-01      1.156E-01      1.179E-01      5.139E-02
Co-60     #AB    0.000E+00      2.037E-02      2.037E-02      5.594E-03
Cs-137    #AB    1.385E-02      2.863E-02      2.864E-02      2.220E-02
Eu-152    #AB    2.777E-02      9.278E-02      9.279E-02      5.883E-02
Eu-154    #AB   -6.233E-02      2.276E-01      2.276E-01      1.809E-01
K-40      #      1.165E+01      1.110E+00      1.254E+00      2.846E-01
Pa-234     AB    2.031E-02      4.936E-02      4.961E-02      9.564E-02
Pb-212           6.476E-01      9.061E-02      1.020E-01      4.333E-02
Pb-214           5.771E-01      8.626E-02      9.038E-02      4.030E-02
Ra-226    #      9.181E-01      6.079E-01      6.102E-01      4.520E-01
Th-234    #AB    4.534E-01      3.638E-01      3.663E-01      1.338E+00
Tl-208           2.265E-01      4.540E-02      4.766E-02      1.606E-02
U-235     #AB    6.165E-02      4.259E-02      4.275E-02      1.445E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.624E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:42:30
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_004.An1               

Sample description                                             
244182-009, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_004.An1

Acquisition information
Start time:                 5/10/2013 07:57:19
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2418E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2418E+02) = 

8.3370E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1740

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.15      112.  19.70   1.00  2.763E-02
87.22       60.  29.96   0.38  3.400E-02
92.88       45.  39.33   0.89  3.718E-02    92.59   4.343  8.685E-01 Th234 

93.35   4.100  9.109E-01 Ac228 
93.35   5.760  6.484E-01 U235  
92.59   4.343  8.685E-01 Th234 
93.35   5.760  6.484E-01 U235  

92.91       80.  23.43   0.74  3.718E-02    92.59   4.343  1.553E+00 Th234 
93.35   4.100  1.628E+00 Ac228 
93.35   5.760  1.159E+00 U235  

92.95       46.  40.12   0.89  3.682E-02    92.59   4.343  8.805E-01 Th234 
93.35   4.100  9.234E-01 Ac228 
93.35   5.760  6.573E-01 U235  

144.23       12. 123.02   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.324E-02 U235  

164.07        6. 232.13   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.807E-02 U235  

185.89       48.  34.54   0.98  4.662E-02   185.72  57.000  5.547E-02 U235  
186.21   3.555  8.902E-01 Ra226 
185.72  57.000  5.547E-02 U235  

185.91       49.  33.11   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.181E-01 Ra226 

205.34        7. 230.91   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.982E-02 U235  

209.29       59.  30.22   0.68  4.468E-02
225.71       27.  51.72   0.37  4.320E-02
238.57      392.   6.86   1.05  4.203E-02   238.63  43.600  6.476E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.81       84.  20.93   1.11  4.172E-02   242.00   7.268  8.548E-01 Pb214 
276.99       28.  39.95   1.03  3.864E-02   277.37   6.600  3.438E-01 Tl208 
295.38      125.  12.23   1.35  3.721E-02   295.22  18.414  5.626E-01 Pb214 
300.09       53.  27.00   0.92  3.683E-02   300.09   3.180  1.334E+00 Pb212 
338.57       80.  18.91   0.67  3.410E-02   338.32  11.400  6.145E-01 Ac228 
343.94        4. 263.97   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.98      232.   7.73   0.89  3.324E-02   351.93  35.600  5.846E-01 Pb214 
570.60        1. 836.02   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.15      147.  10.02   0.57  2.357E-02   583.19  85.000  2.265E-01 Tl208 
609.30      161.  10.55   1.65  2.287E-02   609.31  45.490  4.771E-01 Bi214 
661.58        8. 103.39   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.32       21.  41.19   1.45  2.025E-02   727.33   6.650  4.785E-01 Bi212 
785.99        5. 153.38   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.89       22.  42.86   0.67  1.803E-02   860.53  12.400  3.011E-01 Tl208 
883.24        5. 121.49   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.36       83.  13.19   0.50  1.732E-02   911.20  26.200  5.659E-01 Ac228 
969.04       62.  18.34   1.39  1.658E-02   968.96  15.900  7.296E-01 Ac228 

1009.53        1. 532.49   1.64  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1112.83        4. 204.75   1.71  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.74       44.  20.74   0.39  1.494E-02  1120.29  14.910  6.085E-01 Bi214 
1460.77      504.   4.58   1.75  1.219E-02  1460.82  10.550  1.165E+01 K40   
1764.51       39.  18.08   0.51  1.039E-02  1764.49  15.310  7.480E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.75    77.15       157.       112. 4.061E+03   39.40   0.997  -        
349.01    87.22       116.        60. 1.773E+03   59.92   0.380  -      s 
836.84   209.29        95.        59. 1.316E+03   53.69   0.681 AC-228  s 
902.44   225.71        70.        27. 6.250E+02  103.44   0.372  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    371.87    92.95       144.        46.     0.017    80.24   0.890 
Ac-228    373.49    93.35       106.        80.     0.030    46.87   0.736D
U-235     373.49    93.35       134.        45.     0.017    78.66   0.891D
Eu-152    479.31   119.83       100.        -1.    -0.001  1965.16   0.918s
Eu-154    490.65   122.67       136.        -9.    -0.003   375.98   0.920s
Pa-234    527.05   131.78       130.        -5.    -0.002   666.26   0.928 
U-235     576.82   144.23       111.        12.     0.005   246.03   0.940s
U-235     656.09   164.07        99.         6.     0.002   464.27   0.959s
U-235     743.30   185.89       112.        48.     0.018    69.09   0.980s
Ra-226    743.38   185.91       108.        49.     0.018    66.22   0.981s
U-235     821.05   205.34       112.         7.     0.002   461.82   0.999s
Pb-212    953.84   238.57       122.       384.     0.142    13.71   1.049 
Pb-214    966.81   241.81        90.        84.     0.031    41.85   1.109s
Tl-208   1107.40   276.99        46.        28.     0.011    79.90   1.031 
Pb-214   1180.92   295.38        48.       125.     0.046    24.46   1.352s
Pb-212   1200.07   300.17        46.        59.     0.022    46.58   0.943s
Ac-228   1353.55   338.57        57.        77.     0.029    37.81   0.671s
Eu-152   1375.01   343.94        53.         4.     0.001   527.93   1.127s
Pb-214   1407.16   351.98        44.       224.     0.083    15.47   0.891 
Pa-234   2281.21   570.60        33.         1.     0.000  1672.03   1.320 
Tl-208   2331.37   583.15        20.       147.     0.054    20.04   0.569s
Bi-214   2435.95   609.30        55.       161.     0.060    21.11   1.650s
Cs-137   2645.01   661.58        32.         8.     0.003   206.77   1.394s
Eu-154   2891.24   723.16        45.       -10.    -0.004   202.47   1.442s
Bi-212   2907.89   727.32        27.        21.     0.008    82.37   1.445s
Bi-212   3142.57   785.99        27.         5.     0.002   306.77   1.489s
Tl-208   3442.15   860.89        18.        22.     0.008    85.73   0.673s
Eu-154   3491.08   873.13        29.        -4.    -0.002   365.09   1.553s
Pa-234   3531.55   883.24        19.         5.     0.002   242.99   1.560 
Ac-228   3644.01   911.36        16.        83.     0.031    26.38   0.495s
Ac-228   3874.75   969.04        21.        62.     0.023    36.69   1.388 
Eu-154   4036.76  1009.53         6.         1.     0.000  1064.98   1.644s
Eu-152   4450.05  1112.83        25.         4.     0.001   409.49   1.714s
Bi-214   4481.71  1120.74        19.        44.     0.016    41.48   0.394s
Co-60    4693.21  1173.60        31.        -6.    -0.002   271.72   1.752s
Eu-152   5633.23  1408.47        15.        -1.     0.000   929.67   1.886s
K-40     5842.58  1460.77        26.       485.     0.180     9.17   1.750s
Bi-214   7058.72  1764.51         6.        39.     0.014    36.16   0.511s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2493E-01                                      5.12E+12             
911.20 5.659E-01  (P 6.310E-02 1.32E+01 2.62E+01 G  
968.96 7.296E-01  (  1.242E-01 1.83E+01 1.59E+01 G  
338.32 6.145E-01  (P 1.392E-01 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.628E+00 +   4.850E-01 2.34E+01 4.10E+00 XA 

Am-241   I  -9.9294E-04                                      1.58E+05             
59.54-9.929E-04 %(  1.614E-01 9.87E+03 3.59E+01 G  

Bi-212   N   5.1433E-01                                      5.12E+12             
727.33 4.785E-01  (  2.751E-01 4.12E+01 6.65E+00 G  
785.37 7.288E-01 ?(  1.762E+00 1.53E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.826E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.0952E-01                                      5.84E+05             
609.31 4.771E-01 @(P 5.139E-02 1.06E+01 4.55E+01 G  

1120.29 6.085E-01  (P 1.413E-01 2.07E+01 1.49E+01 G  
1764.49 7.480E-01 + P 1.148E-01 1.81E+01 1.53E+01 G  

Cs-137   I   1.3845E-02                                      1.10E+04             
661.66 1.385E-02 ?(  2.220E-02 1.03E+02 8.50E+01 G  

Eu-152   I   2.7773E-02                                      4.94E+03             
344.28 1.378E-02 &(  5.883E-02 2.64E+02 2.66E+01 G  
121.78-3.437E-03 +   5.545E-02 9.83E+02 2.84E+01 G  
778.90 0.000E+00 -   1.750E-01 1.00E+03 1.30E+01 G  
964.08 4.126E-03 %   9.315E-02 1.38E+03 1.45E+01 G  

1112.08 5.552E-02 ?(  1.810E-01 2.05E+02 1.34E+01 G  
1408.01-1.405E-02 +   1.055E-01 4.65E+02 2.09E+01 G  

Eu-154   I  -6.2330E-02                                      3.14E+03             
873.18-6.233E-02 ?(  1.809E-01 1.83E+02 1.22E+01 G  
123.07-1.490E-02 +   4.541E-02 1.88E+02 4.04E+01 G  

1274.43-3.825E-03 %   7.258E-02 1.16E+03 3.49E+01 G  
723.30-7.526E-02 +   1.191E-01 1.01E+02 2.00E+01 G  

1004.72 7.359E-03 &   6.286E-02 5.32E+02 1.79E+01 G  
996.25 0.000E+00 &   2.053E-01 1.00E+03 1.05E+01 G  

K-40     N   1.1649E+01                                      4.57E+11             
1460.82 1.165E+01 @(P 2.846E-01 4.58E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.0312E-02                                      1.63E+12             
131.30-1.759E-02  (  9.564E-02 3.33E+02 1.82E+01 G  
569.50 1.362E-02  (  1.862E-01 8.36E+02 9.30E+00 G  
946.00-8.128E-03 %   1.657E-01 1.24E+03 1.35E+01 G  
880.52 0.000E+00 +   2.673E-01 1.00E+03 1.05E+01 G  
883.24 9.784E-02  (  1.833E-01 1.21E+02 9.70E+00 G  

Pb-212   N   6.4760E-01                                      5.12E+12             
238.63 6.476E-01  (P 4.333E-02 6.86E+00 4.36E+01 G  
300.09 1.552E+00 + P 4.171E-01 2.33E+01 3.18E+00 G  

Pb-214   N   5.7713E-01                                      5.84E+05             
351.93 5.846E-01  (P 4.030E-02 7.73E+00 3.56E+01 G  
295.22 5.626E-01  (P 7.288E-02 1.22E+01 1.84E+01 G  
242.00 8.548E-01 + P 2.252E-01 2.09E+01 7.27E+00 G  

Ra-226   N   9.1810E-01                                      5.84E+05             
186.21 9.181E-01  (  4.520E-01 3.31E+01 3.56E+00 G  

Th-234   N   4.5339E-01                                      1.63E+12             
63.30-4.124E-02 %(  1.338E+00 1.97E+03 3.75E+00 G  
92.59 8.805E-01  (  5.409E-01 4.01E+01 4.34E+00 G  

Tl-208   N   2.2653E-01                                      5.12E+12             
583.19 2.265E-01  (  1.606E-02 1.00E+01 8.50E+01 G  
277.37 3.438E-01 +   1.905E-01 3.99E+01 6.60E+00 G  
860.53 3.011E-01 +   1.373E-01 4.29E+01 1.24E+01 G  

U-235    N   6.1645E-02                                      2.57E+11             
143.77 7.324E-02 &(  1.445E-01 1.23E+02 1.09E+01 G  
205.32 8.982E-02 ?(  3.368E-01 2.31E+02 5.02E+00 G  
163.36 7.807E-02 ?(  2.940E-01 2.32E+02 5.08E+00 G  
185.72 5.547E-02  (  2.867E-02 3.45E+01 5.70E+01 G  

Energy duplication    
93.35 6.484E-01     3.888E-01 3.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.95       144.        46.     0.017    80.24   8.805E-01   
U-235       93.35       134.        45.     0.017    78.66   6.484E-01   
Eu-152     119.83       100.        -1.    -0.001  1965.16  -3.437E-03   
Eu-154     122.67       136.        -9.    -0.003   375.98  -1.490E-02   
U-235      144.23       111.        12.     0.005   246.03   7.324E-02   
U-235      164.07        99.         6.     0.002   464.27   7.807E-02   
U-235      185.89       112.        48.     0.018    69.09   5.547E-02   
Ra-226     185.91       108.        49.     0.018    66.22   9.181E-01   
U-235      205.34       112.         7.     0.002   461.82   8.982E-02   
Eu-152     343.94        53.         4.     0.001   527.93   1.378E-02   
Cs-137     661.58        32.         8.     0.003   206.77   1.385E-02   
Eu-154     723.16        45.       -10.    -0.004   202.47  -7.526E-02   
Bi-212     727.32        27.        21.     0.008    82.37   4.785E-01   
Bi-212     785.99        27.         5.     0.002   306.77   7.288E-01   
Eu-154     873.13        29.        -4.    -0.002   365.09  -6.233E-02   
Eu-154    1009.53         6.         1.     0.000  1064.98   7.359E-03   
Eu-152    1112.83        25.         4.     0.001   409.49   5.552E-02   
Co-60     1173.60        31.        -6.    -0.002   271.72  -1.323E-02   
Eu-152    1408.47        15.        -1.     0.000   929.67  -1.405E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2493E-01    6.2493E-01   1.2497E-01    1.3289E-01  6.310E-02
Am-241 #A   -9.9272E-04   -9.9294E-04   1.9596E-01    1.9596E-01  1.614E-01
Bi-212 #     5.1433E-01    5.1433E-01   4.2366E-01    4.2448E-01  2.751E-01
Bi-214       5.0949E-01    5.0952E-01   1.1561E-01    1.1786E-01  5.139E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.0371E-02    2.0371E-02  5.594E-03
Cs-137 #A    1.3800E-02    1.3845E-02   2.8629E-02    2.8636E-02  2.220E-02
Eu-152 #A    2.7571E-02    2.7773E-02   9.2779E-02    9.2788E-02  5.883E-02
Eu-154 #A   -6.1620E-02   -6.2330E-02   2.2756E-01    2.2758E-01  1.809E-01
K-40   #     1.1649E+01    1.1649E+01   1.1099E+00    1.2543E+00  2.846E-01
Pa-234  A    2.0312E-02    2.0312E-02   4.9357E-02    4.9614E-02  9.564E-02
Pb-212       6.4760E-01    6.4760E-01   9.0606E-02    1.0200E-01  4.333E-02
Pb-214       5.7709E-01    5.7713E-01   8.6256E-02    9.0380E-02  4.030E-02
Ra-226 #     9.1804E-01    9.1810E-01   6.0795E-01    6.1021E-01  4.520E-01
Th-234 #A    4.5339E-01    4.5339E-01   3.6380E-01    3.6631E-01  1.338E+00
Tl-208       2.2653E-01    2.2653E-01   4.5401E-02    4.7658E-02  1.606E-02
U-235  #A    6.1645E-02    6.1645E-02   4.2588E-02    4.2752E-02  1.445E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.423E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.4234800E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-12                Received:        03/19/13                      
Lab ID:          244182-010                    Prepared:        03/27/13 13:26                
Matrix:          Soil                          Analyzed:        05/10/13 07:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.003097 U       0.1254         0.1031            0.9    
Bismuth-212                          0.3471           0.3337         0.2513                   
Bismuth-214                          0.3299           0.07762        0.03541                  
Cesium-137                           0.04833          0.02878        0.01829           0.07   
Cobalt-60                            0.008983 U       0.02707        0.02091           0.03   
Europium-152                         0.01686 U        0.07491        0.05403           0.1    
Europium-154                        -0.004755 U       0.008940       0.1629            0.2    
Lead-212                             0.2913           0.06525        0.03572                  
Lead-214                             0.3267           0.07321        0.03330                  
Potassium-40                        13.78             1.232          0.3134                   
Protactinium-234                     0.1019           0.08989        0.06697                  
Radium-226 (By Bismuth-214)          0.3299           0.07762        0.03541           0.2    
Thallium-208                         0.1484           0.04084        0.01770                  
Thorium-232 (By Actinium-228)        0.4874           0.1382         0.04960           0.9    
Thorium-234                          1.447            1.168          0.8624                   
Uranium-235                          0.07197 U        0.03298        0.1319            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244182-010                   Client ID : 12-PE-E0788-12        

Seqnum : 1513187585004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_004                                Batch         : 196641                       Time      : 10-MAY-2013 07:03     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307.68 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.003097          0.1031      0.9      .12542           .12542           0.018        u        

Bismuth-212                         0.3471            0.2513               .3337            .33417           0.058        u        

Bismuth-214                         0.3299            0.03541              .077615          .079052          0.0017       u        

Cesium-137                          0.04833           0.01829     0.07     .028777          .02886           -0.0026      u        

Cobalt-60                           0.008983          0.02091     0.03     .027068          .027071          -0.00079     u        

Europium-152                        0.01686           0.05403     0.1      .074907          .074913          0.0099       u        

Europium-154                        -0.004755         0.1629      0.2      .0089404         .0089438         0.020        u        

Lead-212                            0.2913            0.03572              .065251          .069556          0.0087       u        

Lead-214                            0.3267            0.03330              .073206          .075431          0.0083       u        

Potassium-40                        13.78             0.3134               1.2316           1.4129           -0.32        u        

Protactinium-234                    0.1019            0.06697              .089886          .093398          0.0093       u        

Radium-226 (By Bismuth-214)         0.3299            0.03541     0.2      .077615          .079052          0.0017       u        

Thallium-208                        0.1484            0.01770              .040842          .04195           0.015        u        

Thorium-232 (By Actinium-228)       0.4874            0.04960     0.9      .13819           .14263           0.028        u        

Thorium-234                         1.447             0.8624               1.1684           1.1764           0.052        u        

Uranium-235                         0.07197           0.1319      0.18     .032978          .033302          0.089        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-12          
Sample Description: 244182-010, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:11           Live Time: 2700   sec

Acquisition Time: 5/10/2013 07:03:50        Real Time: 2702   sec
Analysis Time: 5/10/2013 07:48           Dead Time: 0.09   %

Analysis Quantity: 3.077E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.874E-01      1.382E-01      1.426E-01      4.960E-02
Am-241    #AB    3.097E-03      1.254E-01      1.254E-01      1.031E-01
Bi-212    #      3.471E-01      3.337E-01      3.342E-01      2.513E-01
Bi-214           3.299E-01      7.762E-02      7.905E-02      3.541E-02
Co-60     #AB    8.983E-03      2.707E-02      2.707E-02      2.091E-02
Cs-137    #      4.833E-02      2.878E-02      2.886E-02      1.829E-02
Eu-152    #AB    1.686E-02      7.491E-02      7.491E-02      5.403E-02
Eu-154    #AB   -4.755E-03      8.940E-03      8.944E-03      1.629E-01
K-40             1.378E+01      1.232E+00      1.413E+00      3.134E-01
Pa-234    #      1.019E-01      8.989E-02      9.340E-02      6.697E-02
Pb-212           2.913E-01      6.525E-02      6.956E-02      3.572E-02
Pb-214           3.267E-01      7.321E-02      7.543E-02      3.330E-02
Ra-226           1.228E+00      6.656E-01      6.708E-01      4.117E-01
Th-234    #      1.447E+00      1.168E+00      1.176E+00      8.624E-01
Tl-208           1.484E-01      4.084E-02      4.195E-02      1.770E-02
U-235     #AB    7.197E-02      3.298E-02      3.330E-02      1.319E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.863E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 07:48:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

Sample description                                             
244182-010, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_004.An1

Acquisition information
Start time:                 5/10/2013 07:03:50
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0768E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0768E+02) = 

8.7841E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 07:48:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1058

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.19       31.  40.37   0.82  1.866E-02    63.30   3.750  1.447E+00 Th234 

63.30   3.750  1.447E+00 Th234 
77.13       73.  23.60   0.58  3.010E-02
93.01       26.  63.83   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.110E-01 Ac228 
92.59   4.343  4.869E-01 Th234 
93.35   5.760  3.637E-01 U235  

93.27       47.  31.78   0.36  3.990E-02    93.35   4.100  9.427E-01 Ac228 
131.77       28.  44.09   0.90  4.955E-02   131.30  18.200  1.019E-01 Pa234 
143.73       11. 122.62   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.731E-02 U235  
186.06       62.  22.91   0.96  4.819E-02   185.72  57.000  7.286E-02 U235  

186.21   3.555  1.169E+00 Ra226 
185.72  57.000  7.286E-02 U235  

186.14       65.  27.10   1.13  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.228E+00 Ra226 

200.89        8. 121.21   0.26  4.683E-02
238.60      172.  10.82   0.94  4.318E-02   238.63  43.600  2.874E-01 Pb212 
242.23       45.  34.42   0.50  4.285E-02   242.00   7.268  4.673E-01 Pb214 
277.68        7. 142.13   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.96      105.  13.83   1.04  3.815E-02   295.22  18.414  4.628E-01 Pb214 
299.79       13.  75.09   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.35       62.  19.76   0.97  3.493E-02   338.32  11.400  5.024E-01 Ac228 
344.62        4. 222.08   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.81      128.  10.68   1.02  3.405E-02   351.93  35.600  3.267E-01 Pb214 
583.19       95.  13.76   1.36  2.416E-02   583.19  85.000  1.505E-01 Tl208 
609.36      116.  10.97   1.11  2.345E-02   609.31  45.490  3.299E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 07:48:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.00       28.  29.77   1.42  2.217E-02   661.66  84.990  4.833E-02 Cs137 
727.44       16.  48.07   1.47  2.078E-02   727.33   6.650  3.723E-01 Bi212 
779.00        2. 481.48   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.65        9.  74.23   1.57  1.851E-02   860.53  12.400    PBC<MDA Tl208 
910.92       75.  14.22   1.23  1.779E-02   911.20  26.200  5.215E-01 Ac228 
968.91       15.  59.51   1.64  1.704E-02   968.96  15.900  1.832E-01 Ac228 
995.29        4. 134.44   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.84        2. 246.13   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.01       53.  15.31   0.67  1.535E-02  1120.29  14.910  7.590E-01 Bi214 
1332.17        4. 150.66   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.69      580.   4.32   1.96  1.254E-02  1460.82  10.550  1.378E+01 K40   
1622.05        1. 256.07   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.78        6.  50.85   1.94  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.57    77.13        94.        73. 2.432E+03   47.19   0.578  -      s 
802.21   200.89        44.         8. 1.687E+02  242.42   0.259  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.88    63.19        63.        31.     0.012    80.73   0.816 
Th-234    365.67    91.67       152.       -22.    -0.008   165.43   0.851s
U-235     372.41    93.35       122.        26.     0.010   127.67   0.852D
Ac-228    372.41    93.35        82.        47.     0.018    63.56   0.360D
Eu-152    486.34   121.86       117.       -14.    -0.005   231.69   0.885s
Eu-154    486.10   121.80        93.       -13.    -0.005   217.79   0.886s
Pa-234    525.96   131.77        63.        28.     0.010    88.18   0.896s
U-235     573.75   143.73        91.        11.     0.004   245.25   0.910s
U-235     742.92   186.06        69.        62.     0.023    45.82   0.957 
Ra-226    743.22   186.14        86.        65.     0.024    54.20   1.135 
U-235     823.06   206.11       104.       -15.    -0.005   203.42   0.979s
Pb-212    952.93   238.60        79.       166.     0.062    21.63   0.937 
Pb-214    967.42   242.23        82.        45.     0.017    68.84   0.499s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 07:48:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1109.13   277.68        45.         7.     0.003   284.27   1.057 
Pb-214   1178.21   294.96        44.       100.     0.037    27.66   1.043 
Pb-212   1197.53   299.79        50.        13.     0.005   150.18   1.081 
Ac-228   1351.53   338.32        50.        50.     0.019    49.06   1.120 
Eu-152   1376.72   344.62        42.         4.     0.002   444.17   1.126s
Pb-214   1405.50   351.81        28.       122.     0.045    21.37   1.016 
Tl-208   2330.72   583.19        23.        95.     0.035    27.52   1.363 
Bi-214   2435.37   609.36        25.       108.     0.040    21.94   1.115 
Cs-137   2645.91   662.00        21.        28.     0.010    59.54   1.418s
Eu-154   2900.21   725.57        38.        -8.    -0.003   217.54   1.467s
Bi-212   2907.69   727.44        21.        16.     0.006    96.15   1.470s
Eu-152   3113.98   779.00        29.         2.     0.001   962.96   1.510s
Bi-212   3134.81   784.21        30.        -5.    -0.002   322.80   1.514s
Tl-208   3440.65   860.65        20.         9.     0.004   148.45   1.568s
Eu-154   3492.54   873.62        22.        -5.    -0.002   262.91   1.577s
Pa-234   3531.17   883.27        20.        -1.     0.000  1149.99   1.584s
Ac-228   3641.82   910.92         9.        75.     0.028    28.44   1.227s
Pa-234   3782.11   945.98        35.        -7.    -0.002   267.89   1.626s
Ac-228   3873.88   968.91        34.        15.     0.006   119.02   1.640s
Eu-154   3979.47   995.29        15.         4.     0.002   268.89   1.657s
Eu-154   4017.67  1004.84        17.         2.     0.001   492.27   1.662s
Bi-214   4478.67  1120.01         6.        53.     0.020    30.62   0.673s
Eu-154   5098.23  1274.76        18.        -1.     0.000  1833.67   1.803s
Co-60    5328.12  1332.17        13.         4.     0.001   301.31   1.828s
K-40     5842.82  1460.69        30.       560.     0.207     8.64   1.959 
Bi-212   6489.24  1622.05         5.         1.     0.000   512.13   1.918s
Bi-214   7057.13  1763.78        13.         6.     0.002   101.69   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8739E-01                                      5.12E+12             
911.20 5.215E-01 @(  4.960E-02 1.42E+01 2.62E+01 G  
968.96 1.832E-01 -   1.621E-01 5.95E+01 1.59E+01 G  
338.32 4.091E-01 ?(  1.351E-01 2.45E+01 1.14E+01 G  

Energy duplication    
93.35 9.427E-01 +   4.186E-01 3.18E+01 4.10E+00 XA 

Am-241   I   3.0967E-03                                      1.58E+05             
59.54 3.097E-03 %(  1.031E-01 2.03E+03 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 07:48:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.4706E-01                                      5.12E+12             
727.33 3.723E-01 ?(  2.513E-01 4.81E+01 6.65E+00 G  
785.37-7.393E-01 -   1.889E+00 1.61E+02 1.11E+00 G  

1620.74 2.360E-01 ?(  9.337E-01 2.56E+02 1.51E+00 G  

Bi-214   N   3.2993E-01                                      5.84E+05             
609.31 3.299E-01  (P 3.541E-02 1.10E+01 4.55E+01 G  

1120.29 7.590E-01 + P 7.837E-02 1.53E+01 1.49E+01 G  
1764.49 1.125E-01 & P 1.680E-01 5.08E+01 1.53E+01 G  

Co-60    T   8.9833E-03                                      1.93E+03             
1332.49 8.983E-03 ?(  2.091E-02 1.51E+02 1.00E+02 G  
1173.23 0.000E+00 -   3.572E-02 1.00E+03 9.98E+01 G  

Cs-137   I   4.8334E-02                                      1.10E+04             
661.66 4.833E-02 ?(  1.829E-02 2.98E+01 8.50E+01 G  

Eu-152   I   1.6864E-02                                      4.94E+03             
344.28 1.513E-02 ?(  5.403E-02 2.22E+02 2.66E+01 G  
121.78-3.236E-02 +   6.006E-02 1.16E+02 2.84E+01 G  
778.90 2.041E-02 &(  1.597E-01 4.81E+02 1.30E+01 G  
964.08 7.082E-03 %   2.297E-01 1.97E+03 1.45E+01 G  

1112.08-9.052E-05 %   1.743E-01 1.17E+05 1.34E+01 G  
1408.01 0.000E+00 -   2.837E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -4.7547E-03                                      3.14E+03             
873.18-7.960E-02 ?(  1.629E-01 1.31E+02 1.22E+01 G  
123.07-2.167E-02 +   3.758E-02 1.09E+02 4.04E+01 G  

1274.43-4.508E-03 +   6.748E-02 9.17E+02 3.49E+01 G  
723.30-6.627E-02 +   1.126E-01 1.09E+02 2.00E+01 G  

1004.72 2.705E-02 +   1.059E-01 2.46E+02 1.79E+01 G  
996.25 8.200E-02 &(  1.697E-01 1.34E+02 1.05E+01 G  

K-40     N   1.3777E+01                                      4.57E+11             
1460.82 1.378E+01  (P 3.134E-01 4.32E+00 1.06E+01 G  

Pa-234   N   1.0193E-01                                      1.63E+12             
131.30 1.019E-01  (  6.697E-02 4.41E+01 1.82E+01 G  
569.50-2.842E-03 %   1.744E-01 3.73E+03 9.30E+00 G  
946.00-9.070E-02 -   1.914E-01 1.34E+02 1.35E+01 G  
880.52 0.000E+00 -   8.709E-02 1.00E+03 1.05E+01 G  
883.24-2.079E-02 -   1.943E-01 5.75E+02 9.70E+00 G  

Pb-212   N   2.9129E-01                                      5.12E+12             
238.63 2.874E-01  (P 3.572E-02 1.08E+01 4.36E+01 G  
300.09 3.447E-01  (P 4.480E-01 7.51E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.2670E-01                                      5.84E+05             
351.93 3.267E-01  (P 3.330E-02 1.07E+01 3.56E+01 G  
295.22 4.628E-01 + P 7.172E-02 1.38E+01 1.84E+01 G  
242.00 4.673E-01 + P 2.208E-01 3.44E+01 7.27E+00 G  

Ra-226   N   1.2280E+00                                      5.84E+05             
186.21 1.228E+00  (  4.117E-01 2.71E+01 3.56E+00 G  

Th-234   N   1.4473E+00                                      1.63E+12             
63.30 1.447E+00  (  8.624E-01 4.04E+01 3.75E+00 G  
92.59-4.141E-01 -   5.451E-01 8.27E+01 4.34E+00 G  

Tl-208   N   1.4840E-01                                      5.12E+12             
583.19 1.505E-01  (  1.770E-02 1.38E+01 8.50E+01 G  
277.37 8.633E-02 -   1.948E-01 1.42E+02 6.60E+00 G  
860.53 1.340E-01 ?(  1.474E-01 7.42E+01 1.24E+01 G  

U-235    N   7.1967E-02                                      2.57E+11             
143.77 6.731E-02 ?(  1.319E-01 1.23E+02 1.09E+01 G  
205.32-2.051E-01 +   3.322E-01 1.02E+02 5.02E+00 G  
163.36 0.000E+00 -   3.109E-01 1.00E+03 5.08E+00 G  
185.72 7.286E-02  (  2.285E-02 2.29E+01 5.70E+01 G  

Energy duplication    
93.35 3.637E-01     3.638E-01 6.38E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.19        63.        31.     0.012    80.73   1.447E+00   
Th-234      91.67       152.       -22.    -0.008   165.43  -4.141E-01   
U-235       93.35       122.        26.     0.010   127.67   3.637E-01   
Eu-152     121.86       117.       -14.    -0.005   231.69  -3.236E-02   
Eu-154     121.80        93.       -13.    -0.005   217.79  -2.167E-02   
Pa-234     131.77        63.        28.     0.010    88.18   1.019E-01   
U-235      143.73        91.        11.     0.004   245.25   6.731E-02   
U-235      186.06        69.        62.     0.023    45.82   7.286E-02   
U-235      206.11       104.       -15.    -0.005   203.42  -2.051E-01   
Eu-152     344.62        42.         4.     0.002   444.17   1.513E-02   
Eu-154     725.57        38.        -8.    -0.003   217.54  -6.627E-02   
Bi-212     727.44        21.        16.     0.006    96.15   3.723E-01   
Eu-152     779.00        29.         2.     0.001   962.96   2.041E-02   
Bi-212     784.21        30.        -5.    -0.002   322.80  -7.393E-01   
Eu-154     873.62        22.        -5.    -0.002   262.91  -7.960E-02   
Pa-234     883.27        20.        -1.     0.000  1149.99  -2.079E-02   
Pa-234     945.98        35.        -7.    -0.002   267.89  -9.070E-02   
Eu-154     995.29        15.         4.     0.002   268.89   8.200E-02   
Eu-154    1004.84        17.         2.     0.001   492.27   2.705E-02   
Eu-154    1274.76        18.        -1.     0.000  1833.67  -4.508E-03   
Co-60     1332.17        13.         4.     0.001   301.31   8.983E-03   
Bi-212    1622.05         5.         1.     0.000   512.13   2.360E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8739E-01    4.8739E-01   1.3819E-01    1.4263E-01  4.960E-02
Am-241 #A    3.0960E-03    3.0967E-03   1.2542E-01    1.2542E-01  1.031E-01
Bi-212 #     3.4706E-01    3.4706E-01   3.3370E-01    3.3417E-01  2.513E-01
Bi-214       3.2991E-01    3.2993E-01   7.7615E-02    7.9052E-02  3.541E-02
Co-60  #A    8.8171E-03    8.9833E-03   2.7068E-02    2.7071E-02  2.091E-02
Cs-137 #     4.8176E-02    4.8334E-02   2.8777E-02    2.8860E-02  1.829E-02
Eu-152 #A    1.6742E-02    1.6864E-02   7.4907E-02    7.4913E-02  5.403E-02
Eu-154 #A   -4.7006E-03   -4.7547E-03   8.9404E-03    8.9438E-03  1.629E-01
K-40         1.3777E+01    1.3777E+01   1.2316E+00    1.4129E+00  3.134E-01
Pa-234 #     1.0193E-01    1.0193E-01   8.9886E-02    9.3398E-02  6.697E-02
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Pb-212       2.9129E-01    2.9129E-01   6.5251E-02    6.9556E-02  3.572E-02
Pb-214       3.2668E-01    3.2670E-01   7.3206E-02    7.5431E-02  3.330E-02
Ra-226       1.2279E+00    1.2280E+00   6.6559E-01    6.7078E-01  4.117E-01
Th-234 #     1.4473E+00    1.4473E+00   1.1684E+00    1.1764E+00  8.624E-01
Tl-208       1.4840E-01    1.4840E-01   4.0842E-02    4.1950E-02  1.770E-02
U-235  #A    7.1967E-02    7.1967E-02   3.2978E-02    3.3302E-02  1.319E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.664E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.6636560E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

177 of 469



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-13                Received:        03/19/13                      
Lab ID:          244182-011                    Prepared:        03/27/13 13:32                
Matrix:          Soil                          Analyzed:        05/10/13 08:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07698 U        0.1740         0.1386            0.9     
Bismuth-212                          0.3231           0.3184         0.2282                    
Bismuth-214                          0.2812           0.08666        0.04226                   
Cesium-137                           0.02555          0.02576        0.01807           0.07    
Cobalt-60                            0.001076 U       0.02532        0.02068           0.03    
Europium-152                         0.01435 U        0.03167        0.05478           0.1     
Europium-154                         0.007506 U       0.02034        0.1587            0.2     
Lead-212                             0.2344           0.06548        0.03778                   
Lead-214                             0.3538           0.08339        0.05394                   
Potassium-40                        13.57             1.195          0.2319                    
Protactinium-234                     0.03781 U        0.1039         0.07470                   
Radium-226 (By Bismuth-214)          0.2812           0.08666        0.04226           0.2     
Thallium-208                         0.1470           0.03900        0.01678                   
Thorium-232 (By Actinium-228)        0.3473           0.1018         0.05219           0.9     
Thorium-234                          0.5800 U         0.5750         1.130                     
Uranium-235                          0.04038 U        0.03075        0.1355            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-011                   Client ID : 12-PE-E0788-13        

Seqnum : 1533187599004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_004                                Batch         : 196641                       Time      : 10-MAY-2013 08:06     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301.99 g                     Live Time : 2700 sec              

Dead Time : 0.27 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.07698          0.1386      0.9      .17402           .17411           0.018        u        

Bismuth-212                         0.3231            0.2282               .3184            .31883           0.058        u        

Bismuth-214                         0.2812            0.04226              .086656          .087573          0.0017       u        

Cesium-137                          0.02555           0.01807     0.07     .025762          .025788          -0.0026      u        

Cobalt-60                           0.001076          0.02068     0.03     .025318          .025318          -0.00079     u        

Europium-152                        0.01435           0.05478     0.1      .031674          .031681          0.0099       u        

Europium-154                        0.007506          0.1587      0.2      .020336          .020339          0.020        u        

Lead-212                            0.2344            0.03778              .06548           .06764           0.0087       u        

Lead-214                            0.3538            0.05394              .083387          .085012          0.0083       u        

Potassium-40                        13.57             0.2319               1.1947           1.3751           -0.32        u        

Protactinium-234                    0.03781           0.07470              .10391           .10433           0.0093       u        

Radium-226 (By Bismuth-214)         0.2812            0.04226     0.2      .086656          .087573          0.0017       u        

Thallium-208                        0.1470            0.01678              .039003          .040122          0.015        u        

Thorium-232 (By Actinium-228)       0.3473            0.05219     0.9      .10176           .10481           0.028        u        

Thorium-234                         0.5800            1.130                .57504           .57764           0.052        u        

Uranium-235                         0.04038           0.1355      0.18     .030753          .03085           0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-13          
Sample Description: 244182-011, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:04           Live Time: 2700   sec

Acquisition Time: 5/10/2013 08:06:42        Real Time: 2707   sec
Analysis Time: 5/10/2013 08:51           Dead Time: 0.27   %

Analysis Quantity: 3.020E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.473E-01      1.018E-01      1.048E-01      5.219E-02
Am-241    #AB   -7.698E-02      1.740E-01      1.741E-01      1.386E-01
Bi-212    #      3.231E-01      3.184E-01      3.188E-01      2.282E-01
Bi-214           2.812E-01      8.666E-02      8.757E-02      4.226E-02
Co-60     #AB    1.076E-03      2.532E-02      2.532E-02      2.068E-02
Cs-137    #      2.555E-02      2.576E-02      2.579E-02      1.807E-02
Eu-152    #AB    1.435E-02      3.167E-02      3.168E-02      5.478E-02
Eu-154    #AB    7.506E-03      2.034E-02      2.034E-02      1.587E-01
K-40             1.357E+01      1.195E+00      1.375E+00      2.319E-01
Pa-234    #AB    3.781E-02      1.039E-01      1.043E-01      7.470E-02
Pb-212           2.344E-01      6.548E-02      6.764E-02      3.778E-02
Pb-214           3.538E-01      8.339E-02      8.501E-02      5.394E-02
Ra-226    #      8.727E-01      5.107E-01      5.131E-01      3.309E-01
Th-234     AB    5.800E-01      5.750E-01      5.776E-01      1.130E+00
Tl-208           1.470E-01      3.900E-02      4.012E-02      1.678E-02
U-235     #AB    4.038E-02      3.075E-02      3.085E-02      1.355E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.684E+01

Analyst: Chris Fluty

180 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:51:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_004.An1               

Sample description                                             
244182-011, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_004.An1

Acquisition information
Start time:                 5/10/2013 08:06:42
Live time:               2700
Real time:               2707
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0199E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0199E+02) = 

8.9496E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0883

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.06       13. 110.74   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.06       74.  20.44   0.79  2.927E-02
92.58       27.  49.57   0.83  3.899E-02    92.59   4.343  5.284E-01 Th234 

93.35   5.760  3.945E-01 U235  
93.35   5.760  3.945E-01 U235  

92.66       30.  46.51   0.83  3.937E-02    92.59   4.343  5.948E-01 Th234 
93.35   5.760  4.441E-01 U235  

93.34       10. 132.90   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
121.54       12. 110.37   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
131.38        7. 183.89   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.32        7. 213.21   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.926E-02 U235  
162.95        1. 889.03   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.848E-02 U235  
185.86       45.  29.26   0.54  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.727E-01 Ra226 
185.72  57.000  5.438E-02 U235  

185.99       36.  38.08   0.93  4.855E-02   185.72  57.000  4.255E-02 U235  
186.21   3.555  6.828E-01 Ra226 

238.62      138.  13.53   0.75  4.348E-02   238.63  43.600  2.344E-01 Pb212 
241.76       56.  28.41   1.11  4.315E-02   242.00   7.268  5.899E-01 Pb214 
277.64        8. 106.52   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.18       88.  16.85   1.14  3.829E-02   295.22  18.414  4.132E-01 Pb214 
300.40       21.  41.51   1.05  3.789E-02   300.09   3.180  5.890E-01 Pb212 
338.35       37.  28.98   0.39  3.500E-02   338.32  11.400  3.074E-01 Ac228 
351.77      123.  15.26   1.19  3.409E-02   351.93  35.600  3.231E-01 Pb214 
583.28       95.  12.68   1.26  2.394E-02   583.19  85.000  1.473E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.33       90.  14.23   1.37  2.322E-02   609.31  45.490  2.812E-01 Bi214 
661.62       14.  50.42   1.40  2.192E-02   661.66  84.990  2.555E-02 Cs137 
726.98       13.  41.13   1.46  2.051E-02   727.33   6.650  3.240E-01 Bi212 
786.69        2. 254.72   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.60       10.  75.45   1.57  1.823E-02   860.53  12.400    PBC<MDA Tl208 
883.41        3. 204.20   1.59  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.45       46.  19.16   1.16  1.750E-02   911.20  26.200  3.354E-01 Ac228 
968.84       32.  26.91   1.66  1.675E-02   968.96  15.900  3.956E-01 Ac228 
995.98        2. 295.46   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.99        3. 221.68   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1119.98       47.  21.85   0.71  1.507E-02  1120.29  14.910  6.991E-01 Bi214 
1274.25        1. 532.50   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.80      546.   4.28   2.00  1.229E-02  1460.82  10.550  1.357E+01 K40   
1764.92        2.  72.40   2.18  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.43    77.06        71.        74. 2.535E+03   40.87   0.787  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.75    59.88        85.       -12.    -0.004   226.06   0.795s
Th-234    252.45    63.06        95.        13.     0.005   221.48   0.799s
Th-234    370.47    92.59        76.        27.     0.010    99.14   0.832D
U-235     373.52    93.35        85.        30.     0.011    93.03   0.833D
Ac-228    373.52    93.35        92.        10.     0.004   265.80   0.833D
Eu-152    486.19   121.54        80.        12.     0.004   220.73   0.864s
Eu-154    492.68   123.16       107.        -9.    -0.003   327.73   0.865s
Pa-234    525.50   131.38        76.         7.     0.003   367.78   0.874s
U-235     573.23   143.32        93.         7.     0.002   426.42   0.888s
U-235     651.68   162.95        79.         1.     0.001  1778.07   0.909s
U-235     743.81   185.99        74.        36.     0.013    76.15   0.933s
Ra-226    743.27   185.86        55.        45.     0.017    58.52   0.543s
Pb-212    954.16   238.62        86.       134.     0.050    27.06   0.748 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.72   241.76        75.        56.     0.021    56.82   1.115 
Tl-208   1110.13   277.64        40.         8.     0.003   213.05   1.030 
Pb-214   1180.26   295.18        51.        88.     0.033    33.69   1.136 
Pb-212   1201.10   300.40        35.        21.     0.008    83.02   1.053 
Ac-228   1352.80   338.35        26.        37.     0.014    57.97   0.391s
Pb-214   1406.46   351.77        72.       118.     0.044    30.53   1.188 
Tl-208   2332.06   583.28        20.        90.     0.033    25.36   1.261 
Bi-214   2436.24   609.33        33.        90.     0.033    28.47   1.371 
Cs-137   2645.35   661.62        19.        14.     0.005   100.84   1.402s
Eu-154   2900.89   725.52        49.       -16.    -0.006   136.02   1.457s
Bi-212   2906.70   726.98        16.        13.     0.005    82.26   1.460s
Bi-212   3145.50   786.69        22.         2.     0.001   509.44   1.511s
Tl-208   3441.14   860.60        23.        10.     0.004   150.90   1.574s
Eu-154   3488.77   872.51        20.        -4.    -0.001   339.00   1.585s
Pa-234   3532.35   883.41        20.         3.     0.001   408.39   1.593s
Ac-228   3644.52   911.45        10.        46.     0.017    38.32   1.158s
Pa-234   3784.26   946.39        23.        -4.    -0.001   372.11   1.644s
Eu-152   3865.95   966.81        49.       -14.    -0.005   153.23   1.658s
Ac-228   3874.06   968.84        21.        32.     0.012    53.82   1.662 
Eu-154   3982.64   995.98        20.         2.     0.001   590.91   1.683s
Eu-154   4018.69  1004.99        18.         3.     0.001   443.35   1.690s
Eu-152   4448.58  1112.45        28.        -3.    -0.001   451.55   1.771s
Bi-214   4478.69  1119.98        14.        47.     0.018    43.69   0.714s
Co-60    4695.40  1174.15        21.        -3.    -0.001   411.12   1.816s
Eu-154   5095.94  1274.25        24.         1.     0.000  1064.99   1.887s
Eu-152   5636.07  1409.23        17.        -3.    -0.001   386.20   1.975s
K-40     5842.43  1460.80        15.       531.     0.197     8.56   2.005 
Bi-214   7059.73  1764.92        11.         2.     0.001   144.80   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.4733E-01                                      5.12E+12             
911.20 3.354E-01  (  5.219E-02 1.92E+01 2.62E+01 G  
968.96 3.956E-01 ?(  1.319E-01 2.69E+01 1.59E+01 G  
338.32 3.074E-01  (  9.870E-02 2.90E+01 1.14E+01 G  

Energy duplication    
93.35 2.150E-01 -   4.578E-01 1.33E+02 4.10E+00 XA 

Am-241   I  -7.6980E-02                                      1.58E+05             
59.54-7.698E-02 ?(  1.386E-01 1.13E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.2305E-01                                      5.12E+12             
727.33 3.240E-01 ?(P 2.282E-01 4.11E+01 6.65E+00 G  
785.37 3.172E-01 ?(P 1.683E+00 2.55E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.535E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.8120E-01                                      5.84E+05             
609.31 2.812E-01  (P 4.226E-02 1.42E+01 4.55E+01 G  

1120.29 6.991E-01 +   1.267E-01 2.18E+01 1.49E+01 G  
1764.49 4.928E-02 - P 1.598E-01 7.24E+01 1.53E+01 G  

Co-60    T   1.0757E-03                                      1.93E+03             
1332.49 1.076E-03 %(  2.068E-02 1.18E+03 1.00E+02 G  
1173.23-7.563E-03 +   2.467E-02 2.06E+02 9.98E+01 G  

Cs-137   I   2.5548E-02                                      1.10E+04             
661.66 2.555E-02  (  1.807E-02 5.04E+01 8.50E+01 G  

Eu-152   I   1.4349E-02                                      4.94E+03             
344.28-1.152E-03 %(  5.478E-02 2.89E+03 2.66E+01 G  
121.78 2.886E-02 &(  5.063E-02 1.10E+02 2.84E+01 G  
778.90 5.543E-04 &   1.392E-01 1.53E+04 1.30E+01 G  
964.08-1.887E-01 &   2.230E-01 7.66E+01 1.45E+01 G  

1112.08-5.584E-02 +   2.016E-01 2.26E+02 1.34E+01 G  
1408.01-4.007E-02 +   1.220E-01 1.93E+02 2.09E+01 G  

Eu-154   I   7.5057E-03                                      3.14E+03             
873.18-5.954E-02 ?(  1.587E-01 1.70E+02 1.22E+01 G  
123.07-1.558E-02 +   4.120E-02 1.64E+02 4.04E+01 G  

1274.43 9.278E-03 +   8.030E-02 5.32E+02 3.49E+01 G  
723.30-1.269E-01 +   1.319E-01 6.80E+01 2.00E+01 G  

1004.72 3.259E-02 &(  1.147E-01 2.22E+02 1.79E+01 G  
996.25 4.254E-02 &(  2.016E-01 2.95E+02 1.05E+01 G  

K-40     N   1.3571E+01                                      4.57E+11             
1460.82 1.357E+01  (P 2.319E-01 4.28E+00 1.06E+01 G  

Pa-234   N   3.7813E-02                                      1.63E+12             
131.30 2.520E-02 ?(  7.470E-02 1.84E+02 1.82E+01 G  
569.50 0.000E+00 -   1.952E-01 1.00E+03 9.30E+00 G  
946.00-5.445E-02 +   1.604E-01 1.86E+02 1.35E+01 G  
880.52 0.000E+00 -   2.284E-01 1.00E+03 1.05E+01 G  
883.24 6.147E-02 ?(  1.990E-01 2.04E+02 9.70E+00 G  

Pb-212   N   2.3436E-01                                      5.12E+12             
238.63 2.344E-01  (P 3.778E-02 1.35E+01 4.36E+01 G  
300.09 5.890E-01 + P 3.780E-01 4.15E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.5380E-01                                      5.84E+05             
351.93 3.231E-01  (P 5.394E-02 1.53E+01 3.56E+01 G  
295.22 4.132E-01  (P 7.830E-02 1.68E+01 1.84E+01 G  
242.00 5.899E-01 +   2.136E-01 2.84E+01 7.27E+00 G  

Ra-226   N   8.7269E-01                                      5.84E+05             
186.21 8.727E-01  (  3.309E-01 2.93E+01 3.56E+00 G  

Th-234   N   5.8000E-01                                      1.63E+12             
63.30 6.398E-01 ?(  1.130E+00 1.11E+02 3.75E+00 G  
92.59 5.284E-01  (  3.977E-01 4.96E+01 4.34E+00 G  

Tl-208   N   1.4704E-01                                      5.12E+12             
583.19 1.473E-01  (P 1.678E-02 1.27E+01 8.50E+01 G  
277.37 1.051E-01 - P 1.863E-01 1.07E+02 6.60E+00 G  
860.53 1.452E-01 ?(  1.638E-01 7.54E+01 1.24E+01 G  

U-235    N   4.0382E-02                                      2.57E+11             
143.77 3.926E-02 ?(  1.355E-01 2.13E+02 1.09E+01 G  
205.32-7.309E-03 &   2.525E-01 2.10E+03 5.02E+00 G  
163.36 1.848E-02 &(  2.695E-01 8.89E+02 5.08E+00 G  
185.72 4.255E-02  (  2.396E-02 3.81E+01 5.70E+01 G  

Energy duplication    
93.35 4.441E-01 ?   3.134E-01 4.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_004.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.88        85.       -12.    -0.004   226.06  -7.698E-02   
U-235       93.35        85.        30.     0.011    93.03   4.441E-01   
Eu-152     121.54        80.        12.     0.004   220.73   2.886E-02   
Eu-154     123.16       107.        -9.    -0.003   327.73  -1.558E-02   
Pa-234     131.38        76.         7.     0.003   367.78   2.520E-02   
U-235      143.32        93.         7.     0.002   426.42   3.926E-02   
U-235      162.95        79.         1.     0.001  1778.07   1.848E-02   
U-235      185.99        74.        36.     0.013    76.15   4.255E-02   
Cs-137     661.62        19.        14.     0.005   100.84   2.555E-02   
Eu-154     725.52        49.       -16.    -0.006   136.02  -1.269E-01   
Bi-212     726.98        16.        13.     0.005    82.26   3.240E-01  P
Bi-212     786.69        22.         2.     0.001   509.44   3.172E-01  P
Eu-154     872.51        20.        -4.    -0.001   339.00  -5.954E-02   
Pa-234     883.41        20.         3.     0.001   408.39   6.147E-02   
Pa-234     946.39        23.        -4.    -0.001   372.11  -5.445E-02   
Eu-152     966.81        49.       -14.    -0.005   153.23  -1.887E-01   
Eu-154     995.98        20.         2.     0.001   590.91   4.254E-02   
Eu-154    1004.99        18.         3.     0.001   443.35   3.259E-02   
Eu-152    1112.45        28.        -3.    -0.001   451.55  -5.584E-02   
Co-60     1174.15        21.        -3.    -0.001   411.12  -7.563E-03   
Eu-154    1274.25        24.         1.     0.000  1064.99   9.278E-03   
Eu-152    1409.23        17.        -3.    -0.001   386.20  -4.007E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.4733E-01    3.4733E-01   1.0176E-01    1.0481E-01  5.219E-02
Am-241 #A   -7.6962E-02   -7.6980E-02   1.7402E-01    1.7411E-01  1.386E-01
Bi-212 #     3.2305E-01    3.2305E-01   3.1840E-01    3.1883E-01  2.282E-01
Bi-214       2.8118E-01    2.8120E-01   8.6656E-02    8.7573E-02  4.226E-02
Co-60  #A    1.0558E-03    1.0757E-03   2.5318E-02    2.5318E-02  2.068E-02
Cs-137 #     2.5464E-02    2.5548E-02   2.5762E-02    2.5788E-02  1.807E-02
Eu-152 #A    1.4245E-02    1.4349E-02   3.1674E-02    3.1681E-02  5.478E-02
Eu-154 #A    7.4202E-03    7.5057E-03   2.0336E-02    2.0339E-02  1.587E-01
K-40         1.3571E+01    1.3571E+01   1.1947E+00    1.3751E+00  2.319E-01
Pa-234 #A    3.7813E-02    3.7813E-02   1.0391E-01    1.0433E-01  7.470E-02
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Pb-212       2.3436E-01    2.3436E-01   6.5480E-02    6.7640E-02  3.778E-02
Pb-214       3.5378E-01    3.5380E-01   8.3387E-02    8.5012E-02  5.394E-02
Ra-226 #     8.7263E-01    8.7269E-01   5.1066E-01    5.1309E-01  3.309E-01
Th-234  A    5.8000E-01    5.8000E-01   5.7504E-01    5.7764E-01  1.130E+00
Tl-208       1.4704E-01    1.4704E-01   3.9003E-02    4.0122E-02  1.678E-02
U-235  #A    4.0382E-02    4.0382E-02   3.0753E-02    3.0850E-02  1.355E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.7 keV)     1.581E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.7 keV) 1.5807444E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-14                Received:        03/19/13                      
Lab ID:          244182-012                    Prepared:        03/27/13 13:37                
Matrix:          Soil                          Analyzed:        05/10/13 09:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:14                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02320 U        0.2161        0.1770            0.9     
Bismuth-212                          1.366            0.6215        0.2998                    
Bismuth-214                          0.7014           0.1249        0.05360                   
Cesium-137                          -0.0005700 U      0.02698       0.02217           0.07    
Cobalt-60                            0.01541 U        0.03053       0.02319           0.03    
Europium-152                         0.01084 U        0.03664       0.05391           0.1     
Europium-154                         0.01274 U        0.08671       0.1516            0.2     
Lead-212                             1.037            0.09935       0.04446                   
Lead-214                             0.9053           0.1141        0.04608                   
Potassium-40                        10.38             1.008         0.2318                    
Protactinium-234                    -0.05193 U        0.1412        0.1143                    
Radium-226 (By Bismuth-214)          0.7014           0.1249        0.05360           0.2     
Thallium-208                         0.3137           0.05390       0.02328                   
Thorium-232 (By Actinium-228)        1.230            0.1519        0.07196           0.9     
Thorium-234                          1.302 U          0.7853        1.417                     
Uranium-235                          0.06267 U        0.04450       0.1766            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244182-012                   Client ID : 12-PE-E0788-14        

Seqnum : 1533187599005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_005                                Batch         : 196641                       Time      : 10-MAY-2013 09:43     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340.48 g                     Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02320           0.1770      0.9      .21612           .21612           0.018        u        

Bismuth-212                         1.366             0.2998               .62152           .62544           0.058        u        

Bismuth-214                         0.7014            0.05360              .12494           .12886           0.0017       u        

Cesium-137                          -0.0005700        0.02217     0.07     .026982          .026982          -0.0026      u        

Cobalt-60                           0.01541           0.02319     0.03     .030526          .030534          -0.00079     u        

Europium-152                        0.01084           0.05391     0.1      .036638          .036642          0.0099       u        

Europium-154                        0.01274           0.1516      0.2      .086708          .08671           0.020        u        

Lead-212                            1.037             0.04446              .099348          .1245            0.0087       u        

Lead-214                            0.9053            0.04608              .11413           .12173           0.0083       u        

Potassium-40                        10.38             0.2318               1.0078           1.1343           -0.32        u        

Protactinium-234                    -0.05193          0.1143               .14122           .14181           0.0093       u        

Radium-226 (By Bismuth-214)         0.7014            0.05360     0.2      .12494           .12886           0.0017       u        

Thallium-208                        0.3137            0.02328              .053899          .057515          0.015        u        

Thorium-232 (By Actinium-228)       1.230             0.07196     0.9      .15187           .17603           0.028        u        

Thorium-234                         1.302             1.417                .78532           .7949            0.052        u        

Uranium-235                         0.06267           0.1766      0.18     .044503          .044665          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-14          
Sample Description: 244182-012, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:14           Live Time: 2700   sec

Acquisition Time: 5/10/2013 09:43:31        Real Time: 2709   sec
Analysis Time: 5/10/2013 10:28           Dead Time: 0.32   %

Analysis Quantity: 3.405E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.230E+00      1.519E-01      1.760E-01      7.196E-02
Am-241    #AB    2.320E-02      2.161E-01      2.161E-01      1.770E-01
Bi-212           1.366E+00      6.215E-01      6.254E-01      2.998E-01
Bi-214           7.014E-01      1.249E-01      1.289E-01      5.360E-02
Co-60     #AB    1.541E-02      3.053E-02      3.053E-02      2.319E-02
Cs-137    #AB   -5.700E-04      2.698E-02      2.698E-02      2.217E-02
Eu-152    #AB    1.084E-02      3.664E-02      3.664E-02      5.391E-02
Eu-154    #AB    1.274E-02      8.671E-02      8.671E-02      1.516E-01
K-40             1.038E+01      1.008E+00      1.134E+00      2.318E-01
Pa-234    #AB   -5.193E-02      1.412E-01      1.418E-01      1.143E-01
Pb-212           1.037E+00      9.935E-02      1.245E-01      4.446E-02
Pb-214           9.053E-01      1.141E-01      1.217E-01      4.608E-02
Ra-226           1.165E+00      6.236E-01      6.271E-01      4.273E-01
Th-234     AB    1.302E+00      7.853E-01      7.949E-01      1.417E+00
Tl-208           3.137E-01      5.390E-02      5.751E-02      2.328E-02
U-235     #AB    6.267E-02      4.450E-02      4.466E-02      1.766E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.852E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_005.An1               

Sample description                                             
244182-012, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_005.An1

Acquisition information
Start time:                 5/10/2013 09:43:31
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4048E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4048E+02) = 

7.9379E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0703

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.33        4. 465.86   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.20       34.  59.44   0.80  1.777E-02    63.30   3.750  1.510E+00 Th234 
74.61      117.  18.72   0.81  2.740E-02
77.09      278.   8.90   0.81  2.928E-02
87.13       87.  22.86   0.83  3.601E-02
89.69       87.  20.51   0.83  3.747E-02
92.64       69.  28.09   0.83  3.903E-02    92.59   4.343  1.197E+00 Th234 

93.35   5.760  8.940E-01 U235  
93.30       14. 147.57   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
121.76       11. 169.02   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.271E-02 Eu152 
143.76       11. 180.13   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.035E-02 U235  
186.07       68.  26.77   0.61  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.164E+00 Ra226 
185.72  57.000  7.256E-02 U235  

186.14       56.  35.51   0.93  4.855E-02   185.72  57.000  5.922E-02 U235  
186.21   3.555  9.503E-01 Ra226 

205.38        9. 208.73   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.070E-01 U235  

238.69      673.   4.76   0.98  4.347E-02   238.63  43.600  1.037E+00 Pb212 
241.82      105.  19.88   0.53  4.315E-02   242.00   7.268  9.826E-01 Pb214 
277.48       36.  42.69   0.35  3.983E-02   277.37   6.600  4.028E-01 Tl208 
295.18      207.   9.37   1.25  3.830E-02   295.22  18.414  8.518E-01 Pb214 
300.25       73.  22.02   1.22  3.789E-02   300.09   3.180  1.791E+00 Pb212 
338.33      188.  10.14   1.18  3.500E-02   338.32  11.400  1.387E+00 Ac228 
351.88      383.   6.23   1.01  3.408E-02   351.93  35.600  9.172E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.16      221.   8.43   1.34  2.394E-02   583.19  85.000  3.137E-01 Tl208 
609.41      257.   8.65   1.19  2.322E-02   609.31  45.490  6.951E-01 Bi214 
727.40       63.  21.85   1.07  2.051E-02   727.33   6.650  1.366E+00 Bi212 
860.88       38.  18.97   0.34  1.823E-02   860.53  12.400  4.930E-01 Tl208 
872.70        2. 358.42   1.58  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.31      184.   9.01   1.21  1.750E-02   911.20  26.200  1.178E+00 Ac228 
963.65        1. 898.79   1.66  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.670E-02 Eu152 
969.09      109.  12.60   1.66  1.675E-02   968.96  15.900  1.204E+00 Ac228 

1120.19       39.  25.95   1.78  1.507E-02  1120.29  14.910  5.103E-01 Bi214 
1274.15        1. 578.41   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1332.62        7.  99.06   1.93  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.82      458.   4.70   1.86  1.229E-02  1460.82  10.550  1.038E+01 K40   
1620.89        5. 109.44   2.10  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.40       39.  17.22   2.18  1.048E-02  1764.49  15.310  7.202E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.60       202.        92. 3.358E+03   48.42   0.972  -        
308.48    77.08       213.       253. 8.633E+03   21.57   0.640  -        
348.82    87.17       203.        65. 1.811E+03   70.73   0.955  -      s 
359.06    89.73       141.        47. 1.254E+03   77.18   0.466  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.56    59.33       176.         4.     0.002   931.73   0.795s
Th-234    253.03    63.20       190.        34.     0.013   118.87   0.799s
Th-234    370.47    92.59       157.        65.     0.024    60.34   0.832D
Ac-228    373.52    93.35       221.        14.     0.005   295.14   0.833D
U-235     373.52    93.35       214.        52.     0.019    84.53   0.833D
Eu-152    487.08   121.76       153.        11.     0.004   338.04   0.864s
Eu-154    492.79   123.19       172.        -3.    -0.001  1379.43   0.865s
Pa-234    525.19   131.30       227.       -16.    -0.006   271.96   0.874s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.01   143.76       202.        11.     0.004   360.25   0.888s
U-235     744.40   186.14       168.        56.     0.021    71.01   0.933s
Ra-226    744.10   186.07       116.        68.     0.025    53.55   0.615s
U-235     821.28   205.38       155.         9.     0.003   417.45   0.954s
Pb-212    954.45   238.69       151.       669.     0.248     9.52   0.979 
Pb-214    966.96   241.82       137.       105.     0.039    39.76   0.535s
Tl-208   1109.48   277.48        83.        36.     0.013    85.37   0.347s
Pb-214   1180.27   295.18        69.       204.     0.076    18.75   1.246 
Pb-212   1200.52   300.25        72.        73.     0.027    44.05   1.223s
Ac-228   1352.72   338.33        61.       188.     0.070    20.29   1.184 
Eu-152   1382.90   345.87        52.        -2.    -0.001  1308.94   1.098s
Pb-214   1406.89   351.88        67.       378.     0.140    12.46   1.010 
Tl-208   2331.61   583.16        48.       217.     0.080    16.86   1.341 
Bi-214   2436.55   609.41        68.       250.     0.092    17.30   1.193 
Eu-154   2891.37   723.14        53.        -9.    -0.003   238.37   1.457s
Bi-212   2908.39   727.40        36.        63.     0.023    43.69   1.072s
Eu-152   3119.10   780.09        34.        -4.    -0.002   419.87   1.505s
Bi-212   3135.63   784.22        36.        -2.    -0.001  1154.66   1.511s
Tl-208   3442.25   860.88         5.        38.     0.014    37.93   0.338s
Eu-154   3489.52   872.70        23.         2.     0.001   716.84   1.585s
Ac-228   3643.96   911.31        23.       184.     0.068    18.02   1.210s
Eu-152   3853.32   963.65        76.         1.     0.001  1797.57   1.658s
Ac-228   3875.05   969.09        40.       109.     0.040    25.19   1.662 
Eu-154   3992.81   998.52        27.        -5.    -0.002   314.97   1.683s
Eu-152   4444.88  1111.53        30.        -4.    -0.002   386.04   1.771s
Bi-214   4479.51  1120.19        32.        39.     0.014    51.90   1.777s
Co-60    4699.35  1175.13        24.        -2.    -0.001   648.63   1.816s
Eu-154   5095.54  1274.15        27.         1.     0.000  1156.82   1.887s
Co-60    5329.50  1332.62        19.         7.     0.003   198.12   1.926s
Eu-152   5633.37  1408.56        20.        -1.     0.000  1282.95   1.975s
K-40     5842.52  1460.82        19.       458.     0.170     9.40   1.861 
Bi-212   6483.19  1620.89        12.         5.     0.002   218.89   2.102s
Bi-214   7057.66  1764.40        10.        39.     0.015    34.44   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2304E+00                                      5.12E+12             
911.20 1.178E+00  (  7.196E-02 9.01E+00 2.62E+01 G  
968.96 1.204E+00 ?(  1.624E-01 1.26E+01 1.59E+01 G  
338.32 1.387E+00  (  1.339E-01 1.01E+01 1.14E+01 G  

Energy duplication    
93.35 2.634E-01 -   6.302E-01 1.48E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   2.3195E-02                                      1.58E+05             
59.54 2.320E-02 &(  1.770E-01 4.66E+02 3.59E+01 G  

Bi-212   N   1.3655E+00                                      5.12E+12             
727.33 1.366E+00  (P 2.998E-01 2.18E+01 6.65E+00 G  
785.37-2.803E-01 - P 1.898E+00 5.77E+02 1.11E+00 G  

1620.74 8.510E-01 -   1.399E+00 1.09E+02 1.51E+00 G  

Bi-214   N   7.0141E-01                                      5.84E+05             
609.31 6.951E-01  (P 5.360E-02 8.65E+00 4.55E+01 G  

1120.29 5.103E-01 -   1.717E-01 2.59E+01 1.49E+01 G  
1764.49 7.202E-01 ?(P 1.345E-01 1.72E+01 1.53E+01 G  

Co-60    T   1.5408E-02                                      1.93E+03             
1332.49 1.541E-02 ?(  2.319E-02 9.91E+01 1.00E+02 G  
1173.23-4.535E-03 -   2.370E-02 3.24E+02 9.98E+01 G  

Cs-137   I  -5.6997E-04                                      1.10E+04             
661.66-5.700E-04 &(  2.217E-02 2.37E+03 8.50E+01 G  

Eu-152   I   1.0838E-02                                      4.94E+03             
344.28-5.038E-03 &(  5.391E-02 6.54E+02 2.66E+01 G  
121.78 2.271E-02 &(  6.217E-02 1.69E+02 2.84E+01 G  
778.90-4.750E-02 +   1.596E-01 2.10E+02 1.30E+01 G  
964.08 1.670E-02 ?(  2.462E-01 8.99E+02 1.45E+01 G  

1112.08-6.073E-02 +   1.868E-01 1.93E+02 1.34E+01 G  
1408.01-1.123E-02 +   1.173E-01 6.41E+02 2.09E+01 G  

Eu-154   I   1.2743E-02                                      3.14E+03             
873.18 2.621E-02 ?(  1.516E-01 3.58E+02 1.22E+01 G  
123.07-4.084E-03 -   4.622E-02 6.90E+02 4.04E+01 G  

1274.43 8.047E-03 &(  7.579E-02 5.78E+02 3.49E+01 G  
723.30-6.477E-02 +   1.221E-01 1.19E+02 2.00E+01 G  

1004.72 6.546E-03 %   1.188E-01 1.11E+03 1.79E+01 G  
996.25-8.411E-02 +   2.090E-01 1.57E+02 1.05E+01 G  

K-40     N   1.0379E+01                                      4.57E+11             
1460.82 1.038E+01  (P 2.318E-01 4.70E+00 1.06E+01 G  

Pa-234   N  -5.1926E-02                                      1.63E+12             
131.30-5.193E-02 ?(  1.143E-01 1.36E+02 1.82E+01 G  
569.50 2.149E-03 %   1.969E-01 5.57E+03 9.30E+00 G  
946.00-3.041E-03 &   1.537E-01 3.07E+03 1.35E+01 G  
880.52 4.597E-03 %   1.636E-01 2.17E+03 1.05E+01 G  
883.24-4.666E-03 %   1.902E-01 2.48E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   1.0370E+00                                      5.12E+12             
238.63 1.037E+00  (P 4.446E-02 4.76E+00 4.36E+01 G  
300.09 1.791E+00 + P 4.810E-01 2.20E+01 3.18E+00 G  

Pb-214   N   9.0532E-01                                      5.84E+05             
351.93 9.172E-01  (P 4.608E-02 6.23E+00 3.56E+01 G  
295.22 8.518E-01  (P 8.053E-02 9.37E+00 1.84E+01 G  
242.00 9.826E-01  (  2.559E-01 1.99E+01 7.27E+00 G  

Ra-226   N   1.1645E+00                                      5.84E+05             
186.21 1.164E+00  (  4.273E-01 2.68E+01 3.56E+00 G  

Th-234   N   1.3015E+00                                      1.63E+12             
63.30 1.510E+00 ?(  1.417E+00 5.94E+01 3.75E+00 G  
92.59 1.121E+00  (  5.076E-01 3.02E+01 4.34E+00 G  

Tl-208   N   3.1368E-01                                      5.12E+12             
583.19 3.137E-01  (P 2.328E-02 8.43E+00 8.50E+01 G  
277.37 4.028E-01 + P 2.374E-01 4.27E+01 6.60E+00 G  
860.53 4.930E-01 +   6.845E-02 1.90E+01 1.24E+01 G  

U-235    N   6.2671E-02                                      2.57E+11             
143.77 6.035E-02 ?(  1.766E-01 1.80E+02 1.09E+01 G  
205.32 1.070E-01 &(  3.628E-01 2.09E+02 5.02E+00 G  
163.36-1.491E-02 %   3.711E-01 1.51E+03 5.08E+00 G  
185.72 5.922E-02  (  3.208E-02 3.55E+01 5.70E+01 G  

Energy duplication    
93.35 6.713E-01 &   4.415E-01 4.23E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33       176.         4.     0.002   931.73   2.320E-02   
U-235       93.35       214.        52.     0.019    84.53   6.713E-01   
Eu-152     121.76       153.        11.     0.004   338.04   2.271E-02   
Eu-154     123.19       172.        -3.    -0.001  1379.43  -4.084E-03   
Pa-234     131.30       227.       -16.    -0.006   271.96  -5.193E-02   
U-235      143.76       202.        11.     0.004   360.25   6.035E-02   
U-235      186.14       168.        56.     0.021    71.01   5.922E-02   
U-235      205.38       155.         9.     0.003   417.45   1.070E-01   
Eu-152     345.87        52.        -2.    -0.001  1308.94  -5.038E-03   
Eu-154     723.14        53.        -9.    -0.003   238.37  -6.477E-02   
Eu-152     780.09        34.        -4.    -0.002   419.87  -4.750E-02   
Eu-154     872.70        23.         2.     0.001   716.84   2.621E-02   
Eu-152     963.65        76.         1.     0.001  1797.57   1.670E-02   
Eu-154     998.52        27.        -5.    -0.002   314.97  -8.411E-02   
Eu-152    1111.53        30.        -4.    -0.002   386.04  -6.073E-02   
Co-60     1175.13        24.        -2.    -0.001   648.63  -4.535E-03   
Eu-154    1274.15        27.         1.     0.000  1156.82   8.047E-03   
Co-60     1332.62        19.         7.     0.003   198.12   1.541E-02   
Eu-152    1408.56        20.        -1.     0.000  1282.95  -1.123E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.2304E+00    1.2304E+00   1.5187E-01    1.7603E-01  7.196E-02
Am-241 #A    2.3190E-02    2.3195E-02   2.1612E-01    2.1612E-01  1.770E-01
Bi-212       1.3655E+00    1.3655E+00   6.2152E-01    6.2544E-01  2.998E-01
Bi-214       7.0137E-01    7.0141E-01   1.2494E-01    1.2886E-01  5.360E-02
Co-60  #A    1.5122E-02    1.5408E-02   3.0526E-02    3.0534E-02  2.319E-02
Cs-137 #A   -5.6810E-04   -5.6997E-04   2.6982E-02    2.6982E-02  2.217E-02
Eu-152 #A    1.0760E-02    1.0838E-02   3.6638E-02    3.6642E-02  5.391E-02
Eu-154 #A    1.2597E-02    1.2743E-02   8.6708E-02    8.6710E-02  1.516E-01
K-40         1.0379E+01    1.0379E+01   1.0078E+00    1.1343E+00  2.318E-01
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Pa-234 #A   -5.1926E-02   -5.1926E-02   1.4122E-01    1.4181E-01  1.143E-01
Pb-212       1.0370E+00    1.0370E+00   9.9348E-02    1.2450E-01  4.446E-02
Pb-214       9.0526E-01    9.0532E-01   1.1413E-01    1.2173E-01  4.608E-02
Ra-226       1.1644E+00    1.1645E+00   6.2355E-01    6.2709E-01  4.273E-01
Th-234  A    1.3015E+00    1.3015E+00   7.8532E-01    7.9490E-01  1.417E+00
Tl-208       3.1368E-01    3.1368E-01   5.3899E-02    5.7515E-02  2.328E-02
U-235  #A    6.2671E-02    6.2671E-02   4.4503E-02    4.4665E-02  1.766E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.7 keV)     1.840E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.7 keV) 1.8398685E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244182 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010                                                            Seqnum        : 1513171789011.3                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-12                Sampled:         03/19/13 10:11                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244182-010                    Prepared:        03/27/13 13:27                
Lab ID:          QC682249                      Analyzed:        05/10/13 09:39                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   307.68 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER    Lim

Americium-241                    0.003097 U    0.1254      -0.04352 U     0.1594      0.1285           0.9   NC    40  NC       1   

Bismuth-212                      0.3471        0.3342       0.3424        0.3317      0.2434                 1.361 40  0.007044 1   

Bismuth-214                      0.3299        0.07905      0.4010        0.08976     0.03795                19.44 40  0.4209   1   

Cesium-137                       0.04833       0.02886      0.06670       0.02733     0.01177          0.07  31.93 40  0.3268   1   

Cobalt-60                        0.008983 U    0.02707     -0.001829 U    0.006300    0.02435          0.03  NC    40  NC       1   

Europium-152                     0.01686 U     0.07491      0.04221 U     0.04945     0.05586          0.1   NC    40  NC       1   

Europium-154                    -0.004755 U    0.008944     0.05411 U     0.2007      0.1586           0.2   NC    40  NC       1   

Lead-212                         0.2913        0.06956      0.3275        0.07018     0.03452                11.70 40  0.2590   1   

Lead-214                         0.3267        0.07543      0.3788        0.08791     0.03903                14.77 40  0.3189   1   

Potassium-40                    13.78          1.413       12.62          1.337       0.3086                 8.782 40  0.4214   1   

Protactinium-234                 0.1019        0.09340      0.02006 U     0.1087      0.07932                NC    40  NC       1   

Radium-226 (By Bismuth-214)      0.3299        0.07905      0.4010        0.08976     0.03795          0.2   19.44 40  0.4209   1   

Thallium-208                     0.1484        0.04195      0.1461        0.03921     0.01513                1.589 40  0.02883  1   

Thorium-232 (By Actinium-228)    0.4874        0.1426       0.3242        0.1304      0.08306          0.9   40.21 40  0.5977   1   

Thorium-234                      1.447         1.176        0.4683 U      1.131       0.8983                 NC    40  NC       1   

Uranium-235                      0.07197 U     0.03330      0.06032 U     0.03984     0.1314           0.18  NC    40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244182 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513187585004                                                            Seqnum        : 1513187585006.1                                                         

File          : 2_20130510_004                                                           File          : 2_20130510_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244182-010                                                               Lab ID        : QC682249                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 10-MAY-2013 07:03                                                        Time          : 10-MAY-2013 09:39                                                       

Sample Amount : 307.68 g                                                                 Sample Amount : 307.68 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14                                Cal           : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.003097    0.1031    0.9    .12542         .12542         -0.04352   0.1285   0.9   .15933        .15937             40          1    u     

Bismuth-212                      0.3471      0.2513           .3337          .33417         0.3424     0.2434         .33121        .33167        1    40   0.007  1    u     

Bismuth-214                      0.3299      0.03541          .077615        .079052        0.4010     0.03795        .087892       .089763       19   40   0.421  1    u     

Cesium-137                       0.04833     0.01829   0.07   .028777        .02886         0.06670    0.01177  0.07  .027161       .027329       32   40   0.327  1    u     

Cobalt-60                        0.008983    0.02091   0.03   .027068        .027071        -0.001829  0.02435  0.03  .0062995      .0063001           40          1    u     

Europium-152                     0.01686     0.05403   0.1    .074907        .074913        0.04221    0.05586  0.1   .049389       .049448            40          1    u     

Europium-154                     -0.004755   0.1629    0.2    .0089404       .0089438       0.05411    0.1586   0.2   .20069        .20071             40          1    u     

Lead-212                         0.2913      0.03572          .065251        .069556        0.3275     0.03452        .064745       .070181       12   40   0.259  1    u     

Lead-214                         0.3267      0.03330          .073206        .075431        0.3788     0.03903        .085348       .087914       15   40   0.319  1    u     

Potassium-40                     13.78       0.3134           1.2316         1.4129         12.62      0.3086         1.1773        1.3372        9    40   0.421  1    u     

Protactinium-234                 0.1019      0.06697          .089886        .093398        0.02006    0.07932        .1086         .10871             40          1    u     

Radium-226 (By Bismuth-214)      0.3299      0.03541   0.2    .077615        .079052        0.4010     0.03795  0.2   .087892       .089763       19   40   0.421  1    u     

Thallium-208                     0.1484      0.01770          .040842        .04195         0.1461     0.01513        .038056       .039206       2    40   0.029  1    u     

Thorium-232 (By Actinium-228)    0.4874      0.04960   0.9    .13819         .14263         0.3242     0.08306  0.9   .12822        .13035        40   40   0.598  1    u     

Thorium-234                      1.447       0.8624           1.1684         1.1764         0.4683     0.8983         1.1297        1.1306             40          1    u     

Uranium-235                      0.07197     0.1319    0.18   .032978        .033302        0.06032    0.1314   0.18  .039651       .03984             40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-12DUP       
Sample Description: QC682249, 196641, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_006
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:11           Live Time: 2700   sec

Acquisition Time: 5/10/2013 09:39:48        Real Time: 2702   sec
Analysis Time: 5/10/2013 10:24           Dead Time: 0.09   %

Analysis Quantity: 3.077E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.242E-01      1.282E-01      1.304E-01      8.306E-02
Am-241    #AB   -4.352E-02      1.593E-01      1.594E-01      1.285E-01
Bi-212    #      3.424E-01      3.312E-01      3.317E-01      2.434E-01
Bi-214           4.010E-01      8.789E-02      8.976E-02      3.795E-02
Co-60     #AB   -1.829E-03      6.300E-03      6.300E-03      2.435E-02
Cs-137           6.670E-02      2.716E-02      2.733E-02      1.177E-02
Eu-152    #AB    4.221E-02      4.939E-02      4.945E-02      5.586E-02
Eu-154    #AB    5.411E-02      2.007E-01      2.007E-01      1.586E-01
K-40             1.262E+01      1.177E+00      1.337E+00      3.086E-01
Pa-234    #AB    2.006E-02      1.086E-01      1.087E-01      7.932E-02
Pb-212           3.275E-01      6.474E-02      7.018E-02      3.452E-02
Pb-214    #      3.788E-01      8.535E-02      8.791E-02      3.903E-02
Ra-226    #      6.476E-01      4.913E-01      4.933E-01      3.611E-01
Th-234    #AB    4.683E-01      1.130E+00      1.131E+00      8.983E-01
Tl-208           1.461E-01      3.806E-02      3.921E-02      1.513E-02
U-235     #AB    6.032E-02      3.965E-02      3.984E-02      1.314E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.590E+01

Analyst: Andrew Alexander
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Sample description                                             
QC682249, 196641, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130510_006.An1

Acquisition information
Start time:                 5/10/2013 09:39:48
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0768E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0768E+02) = 

8.7841E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1010

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.46       10. 120.62   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.80       45.  33.06   0.83  2.839E-02
77.21       76.  21.13   0.83  3.019E-02
90.43       27.  44.60   0.35  3.843E-02
93.12       27.  61.80   0.85  3.990E-02    93.35   5.760  3.767E-01 U235  

93.35   4.100  5.292E-01 Ac228 
93.35   5.760  3.767E-01 U235  
93.35   4.100  5.292E-01 Ac228 

93.12       27.  61.80   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.292E-01 Ac228 

123.34        6. 230.06   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.36        5. 297.99   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.92       12. 118.04   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.972E-02 U235  
163.03        2. 538.33   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.185E-02 U235  
186.05       38.  32.87   0.96  4.819E-02   185.72  57.000  4.513E-02 U235  

186.21   3.555  7.242E-01 Ra226 
185.72  57.000  4.513E-02 U235  

186.05       34.  37.93   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.476E-01 Ra226 

205.28       15.  79.20   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.123E-01 U235  

238.57      195.   9.59   1.03  4.318E-02   238.63  43.600  3.275E-01 Pb212 
240.67        1. 482.82   1.02  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.14       16.  66.90   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.20       72.  18.70   1.11  3.813E-02   295.22  18.414  3.112E-01 Pb214 

216 of 469



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:24:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.75       20.  55.35   1.08  3.774E-02   300.09   3.180  5.369E-01 Pb212 
338.19       33.  33.99   1.12  3.494E-02   338.32  11.400  2.670E-01 Ac228 

338.32  11.400  2.670E-01 Ac228 
351.76      147.  10.81   1.04  3.405E-02   351.93  35.600  3.788E-01 Pb214 
583.30       92.  13.03   1.46  2.416E-02   583.19  85.000  1.461E-01 Tl208 
609.35      139.  10.34   1.35  2.345E-02   609.31  45.490  4.010E-01 Bi214 
661.98       38.  20.36   0.99  2.217E-02   661.66  84.990  6.670E-02 Cs137 
727.84       15.  48.37   1.47  2.078E-02   727.33   6.650  3.599E-01 Bi212 
778.92        3. 156.11   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.81        2. 357.82   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.86        2. 272.80   1.57  1.851E-02   860.53  12.400    PBC<MDA Tl208 
874.38        4. 185.44   1.58  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.25        2. 451.86   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.24       50.  20.21   1.60  1.779E-02   911.20  26.200  3.491E-01 Ac228 

911.20  26.200  3.491E-01 Ac228 
964.42       13.  58.51   1.64  1.710E-02   964.08  14.500  1.768E-01 Eu152 
970.63        8.  91.40   1.64  1.704E-02   968.96  15.900    PBC<MDA Ac228 

968.96  15.900  9.987E-02 Ac228 
1112.12        1. 844.50   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.41        8.  79.29   1.73  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1172.81        2. 300.90   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.19        2. 276.12   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.63      532.   4.50   1.92  1.254E-02  1460.82  10.550  1.262E+01 K40   
1763.87       13.  30.65   1.94  1.069E-02  1764.49  15.310  2.515E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.47    74.85        82.        33. 1.166E+03   83.00   0.681  -      s 
308.09    77.26       112.        72. 2.392E+03   50.27   0.737  -        
360.74    90.43        33.        53. 1.390E+03   40.76   0.348  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.97    59.71        86.        -7.    -0.003   366.09   0.812s
Th-234    252.96    63.46        69.        10.     0.004   241.23   0.816s
Th-234    364.32    91.33       158.       -33.    -0.012   112.57   0.851s
U-235     372.41    93.35       122.        27.     0.010   123.61   0.852D
Ac-228    372.41    93.35       122.        27.     0.010   123.61   0.852D
Eu-152    483.92   121.26        89.        -6.    -0.002   449.46   0.885s
Eu-154    492.24   123.34        93.         6.     0.002   460.12   0.886s
Pa-234    524.32   131.36        89.         5.     0.002   595.97   0.896s
U-235     574.52   143.92        90.        12.     0.004   236.08   0.910s
U-235     650.89   163.03        87.         2.     0.001  1076.65   0.932s
U-235     742.88   186.05        59.        38.     0.014    65.74   0.957s
Ra-226    742.89   186.05        66.        34.     0.013    75.86   0.958s
U-235     819.74   205.28        65.        15.     0.006   158.40   0.979s
Pb-212    952.78   238.57        74.       189.     0.070    19.17   1.026 
Tl-208   1106.98   277.14        52.        16.     0.006   133.79   1.057 
Pb-214   1178.84   295.12        51.        62.     0.023    37.69   1.076 
Pb-212   1197.35   299.75        60.        20.     0.007   110.69   1.081 
Ac-228   1351.05   338.19        45.        33.     0.012    67.99   1.120 
Pb-214   1405.27   351.76        39.       141.     0.052    21.62   1.038s
Pa-234   2275.02   569.27        35.        -3.    -0.001   636.62   1.340s
Tl-208   2331.13   583.30        17.        92.     0.034    26.06   1.456 
Bi-214   2435.32   609.35        29.       131.     0.049    20.69   1.346 
Cs-137   2645.85   661.98         8.        38.     0.014    40.72   0.990s
Eu-154   2884.50   721.64        21.        -2.    -0.001   785.67   1.467s
Bi-212   2909.31   727.84        20.        15.     0.006    96.74   1.470s
Eu-152   3113.65   778.92        12.         3.     0.001   312.22   1.510s
Bi-212   3141.20   785.81        16.         2.     0.001   715.63   1.514s
Tl-208   3437.49   859.86        22.         2.     0.001   545.59   1.568s
Eu-154   3495.58   874.38        21.         4.     0.001   370.88   1.577s
Pa-234   3519.07   880.25        24.         2.     0.001   903.71   1.582s
Pa-234   3532.20   883.53        28.        -2.    -0.001   727.92   1.584s
Ac-228   3643.11   911.24        26.        50.     0.019    40.42   1.603s
Pa-234   3785.15   946.74        29.        -5.    -0.002   349.94   1.626s
Eu-152   3855.93   964.42        24.        13.     0.005   117.01   1.637s
Ac-228   3880.75   970.63        25.         8.     0.003   182.79   1.640s
Eu-154   4015.57  1004.31        31.        -3.    -0.001   461.77   1.662s
Eu-152   4447.09  1112.12        23.         1.     0.000  1689.00   1.724s
Bi-214   4480.28  1120.41        28.         8.     0.003   158.57   1.728s
Co-60    4690.04  1172.81        25.         2.     0.001   601.80   1.756s
Eu-154   5095.03  1273.96        24.        -4.    -0.001   396.20   1.803s
Co-60    5331.65  1333.05        18.        -4.    -0.001   344.53   1.828s
Eu-152   5632.54  1408.19        13.         2.     0.001   552.24   1.857s
K-40     5842.60  1460.63        29.       513.     0.190     8.99   1.922 
Bi-214   7057.49  1763.87        10.        13.     0.005    61.30   1.944s
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2422E-01                                      5.12E+12             
911.20 3.491E-01  (  8.306E-02 2.02E+01 2.62E+01 G  
968.96 9.987E-02 -   1.391E-01 9.14E+01 1.59E+01 G  
338.32 2.670E-01 ?(  1.282E-01 3.40E+01 1.14E+01 G  

Energy duplication    
93.35 5.292E-01     5.117E-01 6.18E+01 4.10E+00 XA 

Am-241   I  -4.3523E-02                                      1.58E+05             
59.54-4.352E-02 ?(  1.285E-01 1.83E+02 3.59E+01 G  

Bi-212   N   3.4237E-01                                      5.12E+12             
727.33 3.599E-01 ?(  2.434E-01 4.84E+01 6.65E+00 G  
785.37 2.375E-01 &(  1.365E+00 3.58E+02 1.11E+00 G  

1620.74 4.983E-02 %   1.132E+00 1.39E+03 1.51E+00 G  

Bi-214   N   4.0099E-01                                      5.84E+05             
609.31 4.010E-01  (P 3.795E-02 1.03E+01 4.55E+01 G  

1120.29 1.134E-01 - P 1.762E-01 7.93E+01 1.49E+01 G  
1764.49 2.515E-01 - P 1.465E-01 3.06E+01 1.53E+01 G  

Co-60    T  -1.8285E-03                                      1.93E+03             
1332.49-9.004E-03 ?(  2.435E-02 1.72E+02 1.00E+02 G  
1173.23 5.357E-03 &(  2.594E-02 3.01E+02 9.98E+01 G  

Cs-137   I   6.6698E-02                                      1.10E+04             
661.66 6.670E-02  (  1.177E-02 2.04E+01 8.50E+01 G  

Eu-152   I   4.2207E-02                                      4.94E+03             
344.28-1.813E-03 &(  5.586E-02 1.88E+03 2.66E+01 G  
121.78-1.437E-02 +   5.232E-02 2.25E+02 2.84E+01 G  
778.90 4.328E-02 ?(  1.044E-01 1.56E+02 1.30E+01 G  
964.08 1.768E-01 ?(  1.507E-01 5.85E+01 1.45E+01 G  

1112.08 1.289E-02 ?(  1.777E-01 8.44E+02 1.34E+01 G  
1408.01 2.291E-02 &(  1.005E-01 2.76E+02 2.09E+01 G  

Eu-154   I   5.4112E-02                                      3.14E+03             
873.18 5.411E-02 ?(  1.586E-01 1.85E+02 1.22E+01 G  
123.07 1.009E-02 -   3.765E-02 2.30E+02 4.04E+01 G  

1274.43-2.463E-02 +   7.754E-02 1.98E+02 3.49E+01 G  
723.30-1.310E-02 -   8.310E-02 3.93E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-3.863E-02 +   1.429E-01 2.31E+02 1.79E+01 G  
996.25 0.000E+00 &   2.959E-01 1.00E+03 1.05E+01 G  

K-40     N   1.2618E+01                                      4.57E+11             
1460.82 1.262E+01  (P 3.086E-01 4.50E+00 1.06E+01 G  

Pa-234   N   2.0063E-02                                      1.63E+12             
131.30 1.636E-02 ?(  7.932E-02 2.98E+02 1.82E+01 G  
569.50-3.798E-02 &   1.955E-01 3.18E+02 9.30E+00 G  
946.00-6.298E-02 +   1.749E-01 1.75E+02 1.35E+01 G  
880.52 2.648E-02 ?(  1.940E-01 4.52E+02 1.05E+01 G  
883.24-3.886E-02 +   2.288E-01 3.64E+02 9.70E+00 G  

Pb-212   N   3.2748E-01                                      5.12E+12             
238.63 3.275E-01  (P 3.452E-02 9.59E+00 4.36E+01 G  
300.09 5.369E-01 + P 4.872E-01 5.53E+01 3.18E+00 G  

Pb-214   N   3.7879E-01                                      5.84E+05             
351.93 3.788E-01 @(P 3.903E-02 1.08E+01 3.56E+01 G  
295.22 2.863E-01 - P 7.702E-02 1.88E+01 1.84E+01 G  
242.00 1.109E-02 & P 2.852E-01 4.83E+02 7.27E+00 G  

Ra-226   N   6.4764E-01                                      5.84E+05             
186.21 6.476E-01 ?(  3.611E-01 3.79E+01 3.56E+00 G  

Th-234   N   4.6831E-01                                      1.63E+12             
63.30 4.683E-01 ?(  8.983E-01 1.21E+02 3.75E+00 G  
92.59-6.287E-01 &   5.545E-01 5.63E+01 4.34E+00 G  

Tl-208   N   1.4606E-01                                      5.12E+12             
583.19 1.461E-01  (  1.513E-02 1.30E+01 8.50E+01 G  
277.37 2.040E-01 +   2.090E-01 6.69E+01 6.60E+00 G  
860.53 3.505E-02 -   1.532E-01 2.73E+02 1.24E+01 G  

U-235    N   6.0319E-02                                      2.57E+11             
143.77 6.972E-02 ?(  1.314E-01 1.18E+02 1.09E+01 G  
205.32 2.123E-01 &(  2.621E-01 7.92E+01 5.02E+00 G  
163.36 3.185E-02 &   2.805E-01 5.38E+02 5.08E+00 G  
185.72 4.513E-02 ?(  2.126E-02 3.29E+01 5.70E+01 G  

Energy duplication    
93.35 3.767E-01     3.642E-01 6.18E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.71        86.        -7.    -0.003   366.09  -4.352E-02   
Th-234      63.46        69.        10.     0.004   241.23   4.683E-01   
Th-234      91.33       158.       -33.    -0.012   112.57  -6.287E-01   
U-235       93.35       122.        27.     0.010   123.61   3.767E-01   
Ac-228      93.35       122.        27.     0.010   123.61   5.292E-01   
Eu-152     121.26        89.        -6.    -0.002   449.46  -1.437E-02   
Eu-154     123.34        93.         6.     0.002   460.12   1.009E-02   
Pa-234     131.36        89.         5.     0.002   595.97   1.636E-02   
U-235      143.92        90.        12.     0.004   236.08   6.972E-02   
U-235      163.03        87.         2.     0.001  1076.65   3.185E-02   
U-235      186.05        59.        38.     0.014    65.74   4.513E-02   
U-235      205.28        65.        15.     0.006   158.40   2.123E-01   
Ac-228     338.19        45.        33.     0.012    67.99   2.670E-01   
Pa-234     569.27        35.        -3.    -0.001   636.62  -3.798E-02   
Eu-154     721.64        21.        -2.    -0.001   785.67  -1.310E-02   
Bi-212     727.84        20.        15.     0.006    96.74   3.599E-01   
Eu-152     778.92        12.         3.     0.001   312.22   4.328E-02   
Bi-212     785.81        16.         2.     0.001   715.63   2.375E-01   
Eu-154     874.38        21.         4.     0.001   370.88   5.411E-02   
Pa-234     880.25        24.         2.     0.001   903.71   2.648E-02   
Pa-234     883.53        28.        -2.    -0.001   727.92  -3.886E-02   
Ac-228     911.24        26.        50.     0.019    40.42   3.491E-01   
Pa-234     946.74        29.        -5.    -0.002   349.94  -6.298E-02   
Eu-152     964.42        24.        13.     0.005   117.01   1.768E-01   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228     970.63        25.         8.     0.003   182.79   9.987E-02   
Eu-154    1004.31        31.        -3.    -0.001   461.77  -3.863E-02   
Eu-152    1112.12        23.         1.     0.000  1689.00   1.289E-02   
Co-60     1172.81        25.         2.     0.001   601.80   5.357E-03   
Eu-154    1273.96        24.        -4.    -0.001   396.20  -2.463E-02   
Co-60     1333.05        18.        -4.    -0.001   344.53  -9.004E-03   
Eu-152    1408.19        13.         2.     0.001   552.24   2.291E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.2422E-01    3.2422E-01   1.2822E-01    1.3035E-01  8.306E-02
Am-241 #A   -4.3514E-02   -4.3523E-02   1.5933E-01    1.5937E-01  1.285E-01
Bi-212 #     3.4237E-01    3.4237E-01   3.3121E-01    3.3167E-01  2.434E-01
Bi-214       4.0097E-01    4.0099E-01   8.7892E-02    8.9763E-02  3.795E-02
Co-60  #A   -1.7946E-03   -1.8285E-03   6.2995E-03    6.3001E-03  2.435E-02
Cs-137       6.6479E-02    6.6698E-02   2.7161E-02    2.7329E-02  1.177E-02
Eu-152 #A    4.1900E-02    4.2207E-02   4.9389E-02    4.9448E-02  5.586E-02
Eu-154 #A    5.3495E-02    5.4112E-02   2.0069E-01    2.0071E-01  1.586E-01
K-40         1.2618E+01    1.2618E+01   1.1773E+00    1.3372E+00  3.086E-01
Pa-234 #A    2.0063E-02    2.0063E-02   1.0860E-01    1.0871E-01  7.932E-02
Pb-212       3.2748E-01    3.2748E-01   6.4745E-02    7.0181E-02  3.452E-02
Pb-214 #     3.7877E-01    3.7879E-01   8.5348E-02    8.7914E-02  3.903E-02
Ra-226 #     6.4760E-01    6.4764E-01   4.9129E-01    4.9325E-01  3.611E-01
Th-234 #A    4.6831E-01    4.6831E-01   1.1297E+00    1.1306E+00  8.983E-01
Tl-208       1.4606E-01    1.4606E-01   3.8056E-02    3.9206E-02  1.513E-02
U-235  #A    6.0319E-02    6.0319E-02   3.9651E-02    3.9840E-02  1.314E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.459E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4585725E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244182 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.3                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  

Page 1 of 1                                                                                                           1513164597003.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244182                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244182 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.3                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  

Page 1 of 1                                                                                                           1513164597010.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:25:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0822 +0.250243*Channel -4.93523e-008*Channel**2

FWHM (ch) =   3.0965 +0.001057*Channel -4.45524e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.89 -0.09%      0.89     0.90   -1.49%
977.53      244.70   244.65  0.02%      1.04     1.02    1.45%

1375.29      344.28   344.15  0.04%      1.13     1.12    0.81%
3114.53      778.90   778.99 -0.01%      1.45     1.49   -2.51%
3855.18      964.08   964.08 -0.00%      1.66     1.63    1.74%
5632.43     1408.01  1407.99  0.00%      1.90     1.91   -0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

297 of 469



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:53:33

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1209 +0.250233*Channel -3.21072e-008*Channel**2

FWHM (ch) =   2.9245 +0.001117*Channel -5.33801e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.42%
978.75      244.70   244.76 -0.03%      1.00     0.99    0.56%

1376.34      344.28   344.22  0.02%      1.09     1.09   -0.26%
3114.59      778.90   778.94 -0.00%      1.48     1.47    0.68%
3854.98      964.08   964.05  0.00%      1.60     1.61   -0.72%
5631.37     1408.01  1408.02 -0.00%      1.88     1.88    0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

305 of 469



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        

310 of 469



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

334 of 469



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

341 of 469



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 07:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

350 of 469



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:14:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:14:49
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0604

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10630.   1.50   1.08  1.774E-02
45.48     5440.   2.03   0.82  1.759E-02
46.88     1493.   7.91   0.82  1.755E-02
121.89    86094.   0.37   0.89  1.556E-02   121.78  28.410  9.977E-01 QA122 
244.65    17806.   0.91   1.04  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.87      895.   7.81   1.08  1.099E-02
344.15    50452.   0.47   1.13  9.740E-03   344.28  26.590  9.988E-01 Qa344 
367.53     1635.   4.86   1.12  9.494E-03
411.03     3662.   2.48   1.19  9.042E-03
443.88     4773.   2.03   1.19  8.701E-03
488.60      677.   9.71   1.07  8.236E-03
564.09      660.  11.64   1.13  7.451E-03
586.31      658.   7.49   1.33  7.219E-03
674.52      223.  18.75   1.41  6.303E-03
678.72      541.   8.59   1.41  6.260E-03
688.76      993.   5.10   1.42  6.156E-03
719.25      380.  15.93   1.07  5.838E-03
778.99    13429.   1.03   1.45  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.63      411.  14.61   1.59  5.102E-03
867.46     4006.   2.56   1.52  4.894E-03
919.18      442.  13.40   1.26  4.704E-03
926.27      279.  18.10   1.64  4.678E-03
964.08    12692.   1.01   1.66  4.540E-03   964.08  14.500  9.882E-01 Qa964 

1005.04      632.   8.18   1.60  4.432E-03
1085.90     7979.   1.20   1.71  4.219E-03
1089.92     1413.   3.86   1.71  4.209E-03
1112.03    10826.   1.09   1.71  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.94     1089.   4.90   1.82  3.885E-03
1293.12       93.  18.07   1.84  3.674E-03
1299.16     1016.   3.57   1.85  3.658E-03
1407.96    13711.   0.87   1.91  3.372E-03  1408.01  20.850  9.997E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.46    39.98      5728.     10630. 5.993E+05    3.01   1.082  -      s 
181.42    45.41      3465.      5348. 3.040E+05    4.14   0.822  -       D
187.03    46.81      6296.      1434. 8.168E+04   16.52   0.824  -       D

1182.28   295.87      1538.       895. 8.150E+04   15.62   1.080  -        
1468.79   367.53      1417.      1635. 1.722E+05    9.72   1.118  -      s 
1642.72   411.03      1356.      3662. 4.050E+05    4.97   1.187  -        
1774.09   443.88      1363.      4773. 5.486E+05    4.06   1.188  -        
1952.91   488.60      1140.       677. 8.225E+04   19.41   1.070  -        
2254.82   564.09      1592.       660. 8.863E+04   23.29   1.128  -        
2343.70   586.38       888.       658. 9.117E+04   14.99   1.333  -       D
2713.27   678.70      1005.       516. 8.237E+04   23.70   1.378  -        
2753.52   688.64       789.       993. 1.614E+05   10.21   1.417  -       D
2875.49   719.25      1025.       380. 6.506E+04   31.86   1.071  -      s 
3241.13   810.63       941.       411. 8.060E+04   29.22   1.592  -      s 
3468.52   867.46      1476.      4006. 8.187E+05    5.12   1.523  -        
3675.47   919.18       786.       442. 9.398E+04   26.79   1.260  -      s 
3703.87   926.27       667.       279. 5.960E+04   36.21   1.640  -        
4019.11  1005.04       510.       632. 1.426E+05   16.36   1.603  -        
4342.78  1085.82       624.      7979. 1.891E+06    2.41   1.711  -       D
4358.88  1089.84       777.      1413. 3.357E+05    7.71   1.714  -       D
4447.36  1112.03       710.     10826. 2.608E+06    2.18   1.710  -      s 
4851.34  1212.94       419.      1089. 2.803E+05    9.81   1.816  -        
5196.41  1299.11       189.      1046. 2.859E+05    8.33   1.961  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.79   121.89      4991.     86094.   143.490     0.74   0.888 
Qa-245    977.52   244.65      2820.     17806.    29.677     1.82   1.038 
Qa-344   1375.29   344.15      1860.     50452.    84.087     0.94   1.126 
Qa-779   3114.51   778.99      1373.     13429.    22.382     2.06   1.454 
Qa-964   3855.17   964.08       848.     12692.    21.153     2.01   1.659 
Qa-1408  5632.29  1407.96       133.     13711.    22.852     1.75   1.910 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9773E-01                                      4.94E+03             
121.78 9.977E-01  (  1.908E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8215E-01                                      4.94E+03             
244.70 9.821E-01  (  6.825E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9881E-01                                      4.94E+03             
344.28 9.988E-01  (  1.989E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0170E+00                                      4.94E+03             
778.90 1.017E+00  (  6.538E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8818E-01                                      4.94E+03             
964.08 9.882E-01  (  5.283E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9966E-01                                      4.94E+03             
1408.01 9.997E-01  (  1.956E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7690E-01    9.9773E-01   7.3503E-03    1.1414E-01  1.908E-03
Qa-245       8.6320E-01    9.8215E-01   1.7879E-02    1.1354E-01  6.825E-03
Qa-344       8.7785E-01    9.9881E-01   9.4345E-03    1.1442E-01  1.989E-03
Qa-779       8.9384E-01    1.0170E+00   2.0984E-02    1.1799E-01  6.538E-03
Qa-964       8.6851E-01    9.8818E-01   1.9904E-02    1.1456E-01  5.283E-03
Qa-1408      8.7859E-01    9.9966E-01   1.7474E-02    1.1545E-01  1.956E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.8 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.8 keV) 5.9835353E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:25:24
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10687.   1.54   1.12  1.774E-02
45.48     5175.   2.04   0.79  1.759E-02
46.82     1554.   7.39   0.80  1.756E-02
121.88    85100.   0.37   0.92  1.556E-02   121.78  28.410  9.863E-01 QA122 
244.66    17696.   0.90   0.99  1.231E-02   244.70   7.550  9.762E-01 Qa245 
295.86      913.   8.59   1.15  1.099E-02
344.15    50520.   0.47   1.11  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.54     1869.   4.01   1.23  9.494E-03
411.03     3652.   2.54   1.19  9.042E-03
443.91     4742.   2.00   1.24  8.700E-03
488.69      691.   8.90   1.45  8.235E-03
564.02      631.   8.40   1.33  7.452E-03
586.15      608.  10.54   1.07  7.222E-03
678.69      537.   9.04   1.43  6.259E-03
688.85      980.   6.57   1.43  6.154E-03
719.34      356.  14.99   1.21  5.837E-03
778.98    13330.   1.06   1.53  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.55      406.  15.53   1.16  5.102E-03
867.43     4000.   2.39   1.51  4.894E-03
919.35      501.  10.89   1.69  4.704E-03
964.08    12751.   1.03   1.64  4.540E-03   964.08  14.500  9.929E-01 Qa964 

1005.15      660.   7.03   1.40  4.432E-03
1085.92     8190.   1.19   1.71  4.219E-03
1089.83     1470.   3.91   1.71  4.209E-03
1112.04    10770.   1.11   1.74  4.150E-03
1212.94     1089.   4.30   1.79  3.885E-03
1299.15     1148.   3.66   1.61  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13969.   0.88   1.86  3.372E-03  1408.01  20.850  1.019E+00 Qa1408
1457.45      350.   6.09   1.66  3.242E-03
1528.75      304.   5.87   2.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.96      6035.     10687. 6.025E+05    3.07   1.122  -      s 
181.11    45.46      3000.      5175. 2.942E+05    4.09   0.795  -       D
186.49    46.81      5811.      1554. 8.850E+04   14.78   0.796  -       D

1181.82   295.86      1809.       913. 8.312E+04   17.19   1.153  -      s 
1468.36   367.54      1212.      1869. 1.969E+05    8.02   1.226  -      s 
1642.26   411.03      1410.      3652. 4.039E+05    5.07   1.192  -        
1773.71   443.91      1238.      4742. 5.450E+05    3.99   1.244  -        
1952.77   488.69       995.       691. 8.386E+04   17.80   1.454  -        
2254.05   564.02      1090.       631. 8.467E+04   16.81   1.335  -       D
2342.55   586.15      1130.       608. 8.422E+04   21.08   1.067  -        
2712.81   678.72       988.       521. 8.323E+04   22.66   1.310  -        
2753.33   688.85       988.       980. 1.593E+05   13.13   1.429  -        
2875.30   719.34       889.       356. 6.095E+04   29.99   1.209  -        
3240.21   810.55      1022.       406. 7.967E+04   31.06   1.158  -      s 
3467.78   867.43      1293.      4000. 8.174E+05    4.79   1.510  -        
3675.55   919.35       686.       501. 1.064E+05   21.78   1.693  -      s 
4018.92  1005.15       428.       660. 1.490E+05   14.06   1.404  -        
4342.22  1085.85       681.      8190. 1.941E+06    2.39   1.709  -       D
4357.87  1089.75       915.      1470. 3.492E+05    7.82   1.712  -       D
4446.78  1112.04       798.     10770. 2.595E+06    2.23   1.744  -        
4850.70  1212.94       315.      1089. 2.803E+05    8.60   1.786  -        
5195.88  1299.15       136.      1148. 3.140E+05    7.31   1.611  -        
5829.85  1457.45        20.       350. 1.081E+05   12.17   1.655  -        
6115.45  1528.75         3.       304. 9.945E+04   11.74   2.360  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5151.     85100.   141.833     0.74   0.916 
Qa-245    977.13   244.66      2612.     17696.    29.494     1.80   0.990 
Qa-344   1374.87   344.15      1998.     50520.    84.199     0.95   1.112 
Qa-779   3113.90   778.98      1449.     13330.    22.217     2.11   1.533 
Qa-964   3854.55   964.08       943.     12751.    21.251     2.05   1.642 
Qa-1408  5631.62  1407.95       198.     13969.    23.282     1.75   1.861 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8635E-01                                      4.94E+03             
121.78 9.863E-01  (  1.938E-03 3.72E-01 2.84E+01 G  

Qa-245       9.7624E-01                                      4.94E+03             
244.70 9.762E-01  (  6.570E-03 8.98E-01 7.55E+00 G  

Qa-344       1.0003E+00                                      4.94E+03             
344.28 1.000E+00  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0096E+00                                      4.94E+03             
778.90 1.010E+00  (  6.718E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9290E-01                                      4.94E+03             
964.08 9.929E-01  (  5.572E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.389E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8635E-01   7.3318E-03    1.1284E-01  1.938E-03
Qa-245       8.5789E-01    9.7624E-01   1.7540E-02    1.1282E-01  6.570E-03
Qa-344       8.7902E-01    1.0003E+00   9.4966E-03    1.1459E-01  2.062E-03
Qa-779       8.8723E-01    1.0096E+00   2.1343E-02    1.1722E-01  6.718E-03
Qa-964       8.7254E-01    9.9290E-01   2.0359E-02    1.1517E-01  5.572E-03
Qa-1408      8.9511E-01    1.0186E+00   1.7871E-02    1.1765E-01  2.389E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9839964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

368 of 469



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:17:07
Live time:                600
Real time:                629
Dead time:                  4.55 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0233

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     8037.   1.92   1.14  1.673E-02
45.30     4204.   2.54   0.82  1.660E-02
46.63     1218.   9.08   0.83  1.656E-02
121.74    81906.   0.38   0.90  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.71    17087.   0.94   1.04  1.171E-02   244.70   7.550  9.908E-01 Qa245 
295.94      882.   7.99   1.09  1.046E-02
344.33    48147.   0.49   1.15  9.283E-03   344.28  26.590  9.996E-01 Qa344 
367.65     1708.   4.72   1.22  9.054E-03
411.06     3614.   2.45   1.20  8.628E-03
443.91     4645.   2.01   1.25  8.305E-03
488.83      588.  10.00   1.02  7.864E-03
564.10      514.  14.17   1.09  7.125E-03
586.26      679.  10.50   1.54  6.907E-03
678.57      493.   9.56   1.43  6.000E-03
688.66      874.   5.74   1.44  5.901E-03
719.34      310.  14.54   1.46  5.598E-03
778.89    12603.   1.06   1.56  5.015E-03   778.90  12.970  9.932E-01 Qa779 
810.40      418.  12.12   1.31  4.899E-03
841.55      276.  18.85   0.91  4.785E-03
867.39     3768.   2.32   1.60  4.690E-03
926.38      250.  16.90   1.09  4.474E-03
964.05    12326.   1.04   1.57  4.336E-03   964.08  14.500  1.005E+00 Qa964 

1005.03      637.   7.59   1.84  4.237E-03
1085.83     7773.   1.22   1.70  4.043E-03
1089.91     1282.   4.29   1.71  4.033E-03
1111.99    10293.   1.12   1.77  3.980E-03
1212.91      955.   4.63   1.79  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1081.   3.58   1.80  3.529E-03
1407.99    13211.   0.91   1.87  3.267E-03  1408.01  20.850  9.940E-01 Qa1408
1457.56      341.   5.84   1.80  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.75      6112.      8037. 4.804E+05    3.85   1.143  -      s 
181.42    45.24      3600.      4204. 2.533E+05    5.08   0.825  -       D
186.77    46.58      5513.      1218. 7.354E+04   18.17   0.826  -       D

1183.15   295.94      1515.       882. 8.435E+04   15.98   1.093  -        
1469.79   367.65      1409.      1708. 1.887E+05    9.44   1.216  -      s 
1643.32   411.06      1281.      3614. 4.189E+05    4.90   1.203  -        
1774.66   443.91      1224.      4645. 5.593E+05    4.01   1.252  -        
1954.25   488.83       990.       588. 7.478E+04   20.00   1.023  -        
2255.20   564.10      1496.       514. 7.214E+04   28.33   1.088  -        
2343.82   586.26      1296.       679. 9.831E+04   21.01   1.541  -        
2713.09   678.60       898.       522. 8.700E+04   21.73   1.340  -        
2753.32   688.61       821.       874. 1.480E+05   11.48   1.441  -       D
2876.00   719.50       859.       310. 5.532E+04   29.09   1.465  -       D
3240.22   810.40       716.       418. 8.532E+04   24.24   1.308  -        
3364.80   841.55       788.       276. 5.779E+04   37.71   0.911  -      s 
3468.14   867.39      1082.      3768. 8.035E+05    4.65   1.599  -        
3704.14   926.38       528.       250. 5.584E+04   33.79   1.090  -      s 
4018.78  1005.03       459.       637. 1.503E+05   15.17   1.839  -      s 
4342.04  1085.75       603.      7773. 1.923E+06    2.44   1.704  -       D
4358.40  1089.83       872.      1282. 3.179E+05    8.58   1.706  -       D
4446.72  1111.99       720.     10293. 2.586E+06    2.24   1.774  -        
4850.58  1212.91       295.       955. 2.555E+05    9.27   1.785  -        
5195.51  1299.10       102.      1081. 3.062E+05    7.17   1.800  -        
5829.77  1457.56        11.       341. 1.082E+05   11.68   1.797  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.91   121.74      5098.     81906.   136.510     0.76   0.898 
Qa-245    978.34   244.71      2890.     17087.    28.479     1.89   1.040 
Qa-344   1376.58   344.33      1985.     48147.    80.245     0.98   1.155 
Qa-779   3114.16   778.89      1299.     12603.    21.005     2.12   1.558 
Qa-964   3854.84   964.05       906.     12326.    20.542     2.09   1.573 
Qa-1408  5631.34  1407.99       215.     13211.    22.018     1.81   1.874 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0038E+00                                      4.94E+03             
121.78 1.004E+00  (  2.039E-03 3.80E-01 2.84E+01 G  

Qa-245       9.9081E-01                                      4.94E+03             
244.70 9.908E-01  (  7.263E-03 9.44E-01 7.55E+00 G  

Qa-344       9.9960E-01                                      4.94E+03             
344.28 9.996E-01  (  2.155E-03 4.88E-01 2.66E+01 G  

Qa-779       9.9317E-01                                      4.94E+03             
778.90 9.932E-01  (  6.617E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0048E+00                                      4.94E+03             
964.08 1.005E+00  (  5.719E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9402E-01                                      4.94E+03             
1408.01 9.940E-01  (  2.571E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8221E-01    1.0038E+00   7.6215E-03    1.1485E-01  2.039E-03
Qa-245       8.7082E-01    9.9081E-01   1.8716E-02    1.1465E-01  7.263E-03
Qa-344       8.7854E-01    9.9960E-01   9.7463E-03    1.1453E-01  2.155E-03
Qa-779       8.7289E-01    9.9317E-01   2.1103E-02    1.1533E-01  6.617E-03
Qa-964       8.8314E-01    1.0048E+00   2.0999E-02    1.1662E-01  5.719E-03
Qa-1408      8.7363E-01    9.9402E-01   1.8027E-02    1.1490E-01  2.571E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.261E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9862170E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:27:20
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7917.   1.94   1.13  1.673E-02
45.30     4338.   2.45   0.84  1.660E-02
46.72     1192.   9.39   0.84  1.656E-02
121.75    81401.   0.38   0.90  1.472E-02   121.78  28.410  9.977E-01 QA122 
244.69    16984.   0.93   1.06  1.171E-02   244.70   7.550  9.849E-01 Qa245 
295.94      834.   8.02   0.98  1.046E-02
344.34    47972.   0.47   1.13  9.283E-03   344.28  26.590  9.961E-01 Qa344 
367.70     1596.   4.71   1.15  9.054E-03
411.08     3612.   2.48   1.16  8.628E-03
443.92     4544.   2.03   1.24  8.305E-03
488.57      611.  11.06   1.42  7.867E-03
503.37      256.  19.49   1.48  7.721E-03
563.80      504.  12.77   1.20  7.128E-03
586.19      627.  10.04   1.23  6.908E-03
678.58      468.  10.89   1.36  6.000E-03
688.66      962.   7.28   1.41  5.901E-03
778.88    12783.   1.03   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.34     3776.   2.42   1.55  4.690E-03
964.06    12192.   1.02   1.62  4.336E-03   964.08  14.500  9.941E-01 Qa964 

1005.02      663.   7.96   1.72  4.237E-03
1085.83     7839.   1.20   1.70  4.043E-03
1089.86     1283.   4.24   1.70  4.033E-03
1111.95    10590.   1.09   1.72  3.980E-03
1212.90     1151.   4.98   1.66  3.737E-03
1250.22      223.  13.54   0.60  3.647E-03
1274.34      149.  18.22   0.86  3.589E-03
1299.09     1147.   3.48   1.66  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13059.   0.91   1.90  3.267E-03  1408.01  20.850  9.827E-01 Qa1408
1457.43      331.   6.21   1.73  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.77      5992.      7917. 4.732E+05    3.87   1.126  -      s 
181.48    45.23      3463.      4338. 2.614E+05    4.89   0.843  -       D
187.17    46.65      5679.      1192. 7.200E+04   18.79   0.844  -       D

1183.14   295.94      1454.       834. 7.968E+04   16.04   0.984  -        
1470.00   367.70      1272.      1596. 1.763E+05    9.43   1.154  -      s 
1643.42   411.08      1294.      3612. 4.187E+05    4.96   1.164  -        
1774.70   443.92      1203.      4544. 5.471E+05    4.06   1.241  -        
1953.21   488.57      1201.       611. 7.772E+04   22.12   1.423  -      s 
2012.37   503.37       828.       256. 3.317E+04   38.98   1.478  -        
2254.00   563.80      1254.       504. 7.071E+04   25.53   1.201  -        
2343.52   586.19      1075.       627. 9.074E+04   20.08   1.226  -        
2712.99   678.58       789.       468. 7.803E+04   21.77   1.356  -        
2753.28   688.66      1125.       962. 1.630E+05   14.55   1.410  -        
3467.95   867.34      1210.      3776. 8.052E+05    4.85   1.550  -        
4018.72  1005.02       518.       663. 1.565E+05   15.91   1.720  -      s 
4342.02  1085.75       514.      7839. 1.939E+06    2.40   1.698  -       D
4358.15  1089.78       837.      1283. 3.181E+05    8.48   1.700  -       D
4446.55  1111.95       637.     10590. 2.661E+06    2.18   1.722  -        
4850.49  1212.90       418.      1151. 3.080E+05    9.96   1.662  -        
4999.84  1250.22       177.       223. 6.118E+04   27.09   0.605  -      s 
5096.36  1274.34       164.       149. 4.157E+04   36.44   0.856  -      s 
5195.43  1299.09       106.      1147. 3.251E+05    6.95   1.658  -        
5829.22  1457.43        17.       331. 1.051E+05   12.42   1.729  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5067.     81401.   135.668     0.76   0.898 
Qa-245    978.32   244.69      2730.     16984.    28.307     1.87   1.063 
Qa-344   1376.60   344.34      1815.     47999.    79.999     0.97   1.128 
Qa-779   3114.11   778.88      1169.     12783.    21.306     2.06   1.476 
Qa-964   3854.84   964.06       806.     12192.    20.319     2.05   1.619 
Qa-1408  5631.28  1407.98       176.     13059.    21.764     1.81   1.898 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9772E-01                                      4.94E+03             
121.78 9.977E-01  (  2.033E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8495E-01                                      4.94E+03             
244.70 9.849E-01  (  7.060E-03 9.34E-01 7.55E+00 G  

Qa-344       9.9667E-01                                      4.94E+03             
344.28 9.967E-01  (  2.061E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  6.278E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9406E-01                                      4.94E+03             
964.08 9.941E-01  (  5.395E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8269E-01                                      4.94E+03             
1408.01 9.827E-01  (  2.328E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7677E-01    9.9772E-01   7.5991E-03    1.1416E-01  2.033E-03
Qa-245       8.6555E-01    9.8495E-01   1.8403E-02    1.1394E-01  7.060E-03
Qa-344       8.7585E-01    9.9667E-01   9.6493E-03    1.1419E-01  2.061E-03
Qa-779       8.8537E-01    1.0075E+00   2.0758E-02    1.1688E-01  6.278E-03
Qa-964       8.7355E-01    9.9406E-01   2.0354E-02    1.1530E-01  5.395E-03
Qa-1408      8.6356E-01    9.8269E-01   1.7803E-02    1.1359E-01  2.328E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.241E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9635921E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:41:46
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.88      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:41:46
Live time:                600
Real time:                681
Dead time:                 11.87 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0322

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8476.   2.01   1.12  1.739E-02
45.23     4393.   2.38   0.78  1.723E-02
46.65     1298.   7.61   0.78  1.718E-02
121.76    83110.   0.38   0.86  1.492E-02   121.78  28.410  1.005E+00 QA122 
244.76    16696.   0.94   1.00  1.121E-02   244.70   7.550  1.010E+00 Qa245 
295.98      838.   8.81   1.08  1.013E-02
344.22    46828.   0.49   1.09  9.109E-03   344.28  26.590  9.911E-01 Qa344 
367.66     1637.   4.80   1.14  8.882E-03
411.05     3560.   2.59   1.20  8.464E-03
443.92     4585.   2.16   1.17  8.147E-03
488.53      537.  10.29   1.16  7.716E-03
503.51      318.  16.92   1.25  7.572E-03
563.92      486.  11.53   1.38  6.989E-03
586.33      534.  11.89   1.15  6.773E-03
678.57      470.  11.25   1.33  5.883E-03
688.66      942.   7.32   1.38  5.786E-03
719.48      398.  11.61   1.42  5.489E-03
778.96    12480.   0.95   1.47  4.916E-03   778.90  12.970  1.003E+00 Qa779 
810.31      344.  14.75   1.39  4.795E-03
867.41     3665.   2.54   1.47  4.574E-03
919.29      489.  11.74   1.34  4.374E-03
964.04    12072.   1.02   1.60  4.202E-03   964.08  14.500  1.016E+00 Qa964 

1005.09      666.   6.87   1.57  4.107E-03
1085.87     7881.   1.21   1.69  3.922E-03
1089.75     1329.   4.32   1.69  3.913E-03
1112.04    10351.   1.13   1.67  3.862E-03
1212.88      990.   5.43   1.94  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.56      183.  16.08   1.02  3.546E-03
1274.35      170.  16.58   0.86  3.489E-03
1292.88      114.  15.17   1.82  3.446E-03
1299.14     1049.   3.54   1.82  3.432E-03
1408.01    12844.   0.92   1.88  3.182E-03  1408.01  20.850  9.924E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.68      7652.      8476. 4.874E+05    4.03   1.122  -      s 
181.23    45.19      3251.      4393. 2.550E+05    4.75   0.782  -       D
186.93    46.62      4235.      1298. 7.556E+04   15.22   0.784  -       D

1183.49   295.98      1651.       838. 8.276E+04   17.63   1.075  -        
1470.04   367.66      1378.      1637. 1.843E+05    9.61   1.138  -      s 
1643.49   411.05      1408.      3560. 4.206E+05    5.18   1.201  -        
1774.91   443.92      1404.      4585. 5.628E+05    4.31   1.166  -        
1953.28   488.53       896.       537. 6.954E+04   20.57   1.158  -        
2013.17   503.51       887.       318. 4.196E+04   33.85   1.252  -        
2254.71   563.92      1019.       486. 6.951E+04   23.05   1.375  -        
2344.32   586.33      1130.       534. 7.887E+04   23.79   1.151  -        
2713.18   678.57       832.       470. 7.995E+04   22.49   1.332  -        
2753.54   688.66      1090.       942. 1.628E+05   14.64   1.376  -        
2876.84   719.50       948.       394. 7.178E+04   28.88   1.122  -        
3240.04   810.31       744.       344. 7.175E+04   29.51   1.393  -        
3468.44   867.41      1215.      3665. 8.011E+05    5.07   1.472  -        
3675.97   919.29       719.       489. 1.117E+05   23.48   1.344  -        
4019.18  1005.09       420.       666. 1.621E+05   13.74   1.573  -        
4342.32  1085.83       590.      7881. 2.010E+06    2.42   1.692  -       D
4357.85  1089.72       983.      1329. 3.396E+05    8.64   1.694  -       D
4447.05  1112.04       706.     10351. 2.681E+06    2.25   1.673  -        
4850.52  1212.88       395.       990. 2.727E+05   10.86   1.944  -        
4997.26  1249.56       195.       183. 5.161E+04   32.15   1.021  -      s 
5096.46  1274.35       156.       170. 4.873E+04   33.15   0.859  -      s 
5170.48  1292.85       100.       101. 2.931E+04   39.65   0.577  -      s 
5195.51  1299.10       155.      1099. 3.202E+05    7.58   1.849  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.76      5658.     83110.   138.516     0.76   0.862 
Qa-245    978.75   244.76      2778.     16696.    27.827     1.88   0.998 
Qa-344   1376.34   344.22      1945.     46828.    78.047     0.98   1.088 
Qa-779   3114.59   778.94      1355.     12463.    20.772     2.15   1.483 
Qa-964   3854.96   964.04       741.     12072.    20.120     2.03   1.598 
Qa-1408  5631.34  1408.01       226.     12844.    21.407     1.84   1.884 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0050E+00                                      4.94E+03             
121.78 1.005E+00  (  2.119E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0105E+00                                      4.94E+03             
244.70 1.010E+00  (  7.432E-03 9.42E-01 7.55E+00 G  

Qa-344       9.9106E-01                                      4.94E+03             
344.28 9.911E-01  (  2.175E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0019E+00                                      4.94E+03             
778.90 1.002E+00  (  6.894E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0155E+00                                      4.94E+03             
964.08 1.016E+00  (  5.336E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.9239E-01                                      4.94E+03             
1408.01 9.924E-01  (  2.703E-03 9.21E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8325E-01    1.0050E+00   7.6292E-03    1.1498E-01  2.119E-03
Qa-245       8.8811E-01    1.0105E+00   1.9043E-02    1.1692E-01  7.432E-03
Qa-344       8.7104E-01    9.9106E-01   9.7493E-03    1.1356E-01  2.175E-03
Qa-779       8.8053E-01    1.0019E+00   2.1580E-02    1.1639E-01  6.894E-03
Qa-964       8.9256E-01    1.0155E+00   2.0631E-02    1.1776E-01  5.336E-03
Qa-1408      8.7220E-01    9.9239E-01   1.8280E-02    1.1476E-01  2.703E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0163136E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

392 of 469



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:39:57
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

394 of 469



ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 06:52:02
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     7772.   2.08   1.08  1.739E-02
45.23     4466.   2.38   0.78  1.723E-02
46.59     1354.   8.37   0.78  1.719E-02
121.76    83247.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16679.   0.92   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.91      808.   8.83   1.13  1.013E-02
344.23    47195.   0.49   1.10  9.109E-03   344.28  26.590  9.990E-01 Qa344 
367.61     1690.   4.91   1.14  8.882E-03
411.06     3436.   2.50   1.19  8.463E-03
443.92     4432.   2.06   1.09  8.147E-03
488.66      585.   8.28   1.24  7.714E-03
563.93      472.  11.90   0.93  6.989E-03
586.29      578.  12.11   1.18  6.773E-03
674.91      244.  16.91   1.41  5.919E-03
678.62      537.   8.50   1.42  5.884E-03
688.63     1032.   7.52   1.27  5.786E-03
719.29      402.  12.53   1.70  5.491E-03
778.93    12532.   1.10   1.48  4.916E-03   778.90  12.970  1.008E+00 Qa779 
810.44      366.  14.33   1.54  4.794E-03
867.43     3648.   2.34   1.39  4.574E-03
919.37      360.  12.29   1.24  4.374E-03
964.05    11852.   1.04   1.68  4.202E-03   964.08  14.500  9.972E-01 Qa964 

1005.16      673.   9.26   1.77  4.107E-03
1085.87     7864.   1.19   1.75  3.922E-03
1089.92     1272.   4.45   1.76  3.913E-03
1112.05    10157.   1.15   1.72  3.862E-03
1212.93      950.   4.59   1.69  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.70      156.  19.28   0.96  3.545E-03
1299.15     1086.   3.80   1.82  3.432E-03
1408.01    13248.   0.89   1.97  3.182E-03  1408.01  20.850  1.024E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    39.72      7342.      7772. 4.469E+05    4.16   1.082  -      s 
181.22    45.21      3398.      4466. 2.593E+05    4.75   0.779  -       D
186.65    46.56      5749.      1354. 7.880E+04   16.74   0.781  -       D

1183.17   295.91      1586.       808. 7.974E+04   17.66   1.132  -        
1469.81   367.61      1482.      1690. 1.903E+05    9.81   1.143  -      s 
1643.51   411.06      1223.      3436. 4.060E+05    4.99   1.191  -        
1774.87   443.92      1212.      4432. 5.440E+05    4.11   1.093  -        
1954.07   488.74      1007.       633. 8.206E+04   18.83   1.088  -        
2254.70   563.93      1032.       472. 6.753E+04   23.80   0.933  -      s 
2344.12   586.29      1306.       578. 8.527E+04   24.21   1.185  -        
2698.20   674.84       694.       236. 3.980E+04   38.35   1.192  -        
2713.38   678.55       737.       527. 8.961E+04   16.97   1.417  -       D
2753.37   688.63      1279.      1032. 1.784E+05   15.03   1.271  -        
2875.98   719.29       761.       402. 7.314E+04   25.07   1.702  -      s 
3240.49   810.44       766.       366. 7.624E+04   28.65   1.536  -      s 
3468.43   867.43      1032.      3648. 7.974E+05    4.67   1.393  -        
3676.18   919.37       551.       360. 8.230E+04   24.58   1.242  -      s 
4019.34  1005.16       655.       673. 1.638E+05   18.52   1.768  -        
4342.21  1085.81       431.      7864. 2.005E+06    2.38   1.752  -       D
4358.45  1089.87       962.      1272. 3.250E+05    8.89   1.755  -       D
4446.98  1112.05       744.     10157. 2.630E+06    2.30   1.719  -        
4850.56  1212.93       278.       950. 2.616E+05    9.17   1.692  -        
4997.70  1249.70       212.       156. 4.386E+04   38.57   0.958  -      s 
5195.57  1299.15       139.      1086. 3.163E+05    7.59   1.816  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.76      5810.     83247.   138.745     0.76   0.855 
Qa-245    978.69   244.76      2443.     16679.    27.799     1.84   1.008 
Qa-344   1376.32   344.23      1938.     47195.    78.658     0.98   1.101 
Qa-779   3114.48   778.93      1438.     12532.    20.886     2.19   1.483 
Qa-964   3854.92   964.05       797.     11852.    19.754     2.07   1.678 
Qa-1408  5631.18  1408.01       136.     13248.    22.080     1.78   1.975 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0068E+00                                      4.94E+03             
121.78 1.007E+00  (  2.148E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0096E+00                                      4.94E+03             
244.70 1.010E+00  (  6.970E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9896E-01                                      4.94E+03             
344.28 9.990E-01  (  2.171E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  7.104E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.533E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0237E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.100E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8471E-01    1.0068E+00   7.6523E-03    1.1519E-01  2.148E-03
Qa-245       8.8721E-01    1.0096E+00   1.8566E-02    1.1675E-01  6.970E-03
Qa-344       8.7785E-01    9.9896E-01   9.7823E-03    1.1446E-01  2.171E-03
Qa-779       8.8537E-01    1.0075E+00   2.2082E-02    1.1712E-01  7.104E-03
Qa-964       8.7631E-01    9.9720E-01   2.0690E-02    1.1571E-01  5.533E-03
Qa-1408      8.9960E-01    1.0237E+00   1.8239E-02    1.1828E-01  2.100E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.7 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.7 keV) 6.0437231E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00

403 of 469



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 08:11:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130509002_BG                                                              
Acquired: 5/9/2013 07:40:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:40:03
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    4.4059E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    4.7380E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510003_BG.An1

Acquisition information
Start time:                 5/10/2013 06:49:11
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.7499E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    1.2099E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:41:20
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.78       23.  20.85   0.72  7.648E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2042.00   510.78         0.        23. 3.007E+03   41.70   0.719 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.3309E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.2133E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.3446E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.8402E+00
Pb-214  <    1.1845E+00
Ra-226  <    1.4398E+01
Th-234  <    1.1103E+01
Tl-208  <    1.3172E+00
U-235   <    5.5970E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:39:34
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    4.1658E+00
Pb-212  <    1.9876E+00
Pb-214  <    1.1845E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    8.6708E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130509002_BG                                                              
Acquired: 5/9/2013 07:54:48
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:54:48
Live time:                600
Real time:                601
Dead time:                  0.15 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 08:04:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.9091E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.7775E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.1903E+01
Th-234  <    1.5206E+01
Tl-208  <    6.7152E-01
U-235   <    6.0987E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 08:04:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 07:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:58:14
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 07:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 07:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.1917E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.4150E+00
Ra-226  <    8.4168E+00
Th-234  <    1.0753E+01
Tl-208  <    1.7767E+00
U-235   <    2.4898E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Logbooks & Sequences
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513186194

Instrument : HPGE02                           Begun : 05/09/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:14    1.0    1                     

002     2_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:40    1.0                          

003     2_20130509_003     SDUP       QC684254                 Soil       197092    05/09/13 07:52    1.0                          

004     2_20130509_004     SAMPLE     244536-016               Soil       197092    05/09/13 08:42    1.0                          

005     2_20130509_005     LCS        QC684444                 Soil       197435    05/09/13 10:14    1.0    2                     

006     2_20130509_006     BLANK      QC684443                 Soil       197435    05/09/13 11:47    1.0                          

007     2_20130509_007     SAMPLE     244460-002               Soil       197047    05/09/13 12:37    1.0                          

008     2_20130509_008     SAMPLE     244182-003               Soil       196641    05/09/13 14:01    1.0                          

009     2_20130509_009     BLANK      QC684579                 Soil       197470    05/09/13 15:02    1.0                          

010     2_20130509_010     SAMPLE     245083-002               Soil       197470    05/09/13 15:50    1.0                          

011     2_20130509_011     SAMPLE     245083-004               Soil       197470    05/09/13 16:36    1.0                 MASS-    

012     2_20130509_012     SAMPLE     245083-007               Soil       197470    05/09/13 17:23    1.0                          

013     2_20130509_013     SAMPLE     245083-010               Soil       197470    05/09/13 18:09    1.0                 MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533186221

Instrument : HPGE04                           Begun : 05/09/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:41    1.0    1                     

002     4_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:54    1.0                          

003     4_20130509_003     MSS        244536-017               Soil       197092    05/09/13 08:26    1.0                          

004     4_20130509_004     LCS        QC684327                 Soil       197403    05/09/13 09:20    1.0    2                     

005     4_20130509_005     IDUP       QC684255                 Soil       197092    05/09/13 10:19    1.0                          

006     4_20130509_006     SAMPLE     244182-001               Soil       196641    05/09/13 12:15    1.0                          

007     4_20130509_007     SAMPLE     244182-002               Soil       196641    05/09/13 13:11    1.0                          

008     4_20130509_008     SAMPLE     244182-004               Soil       196641    05/09/13 14:03    1.0                          

009     4_20130509_009     SAMPLE     245083-003               Soil       197470    05/09/13 15:04    1.0                 MASS-    

010     4_20130509_010     SDUP       QC687684                 Soil       197470    05/09/13 15:53    1.0                          

011     4_20130509_011     MSS        245083-006               Soil       197470    05/09/13 16:39    1.0                 MASS-    

012     4_20130509_012     SAMPLE     245083-008               Soil       197470    05/09/13 17:26    1.0                 MASS-    

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:25

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835F: 

SDG# 

244183 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835FCov_HPSCT012.wpd 



■ I. I. I. " I. I. I. • I. I. I. I. Ir, 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

91~ /4, 
Andrew Kong 
Project Manager/Chemist 

29835FCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov _HPSCTO 12. wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0788-20 244183-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-18 244183-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-19 244183-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-17 244183-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-16 244183-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0788-15 244183-001 N GEN PREP HASL300 3 

/II= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Data Qualifier Summary 
Lab Reporting Batch ID: 244183 

EDD Filename: 244183 

Sample ID:12-PE-E0788-20 

~nalvte ., " 
URANIUM-235 

* denotes a non-reportable result 

Collected: 311912013 9:58:00 

Lab Lab DL 
Result Qua/ DL Tvpe 

0.2020 0.1503 MDA 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/6/2013 9:40:20 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Analysis Type: RES Dilution: 1.000 

Data 
RL Review Reason 

RL Tv/Je Units Qua/ Code 

0.18 PQL pCi/g u Mb 

Page 1 of2 



Lab Reporting Batch ID: 244183 

EDD Filename: 244183 

Description 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Reason Code Legend 

Reason Code 

Mb 
-;_ ,"() + ¼,,",::"A"",,0,:;,;,rnr,-,,c;,>_;,,v, <C,cc:, 

Method Blank Contamination 

* denotes a non-reportable result 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/6/2013 9:40:20 AM ADR version 1.7.0.207 Page 2 of2 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244183 



Method Blank Outlier Report 
Lab Reporting Batch ID: 244183 

EDD Filename: 244183 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 

Wlf:;inoB: '7'" 0,Fl~Sdfedfi~;~- J;;;wr, !f~jf;£~¼1 ii J 0===:;;=~~s8 £ tlllw"'I a\ "'r:z.=""¼1¼1 M'" "' I 1H :, J 0 XO ,-X mt I iji\ J% 01sol"' 
7 /JZ;W:MW&P~zi#Wjq:fx W%iifilb:0 illi W&f1/JYYE:F4i¥f%8;0Y•Zt?4JfiJ1111v 1r@ill ~4",;fA@" 1 =""- 0@::1,.,N,, ~~ 1 1 l"im 1 r 11 Atl iJi1iiii9lll 

Matrix: so 
FJ00 ;!;;;

7
%f!f!f;:?h % '~z 0 ~, t 1 ,,,,,,,, 

Method Blank Associated 
Sample ID Analysis Date Analyte Result Samples 

QC681163 4/24/2013 3:47:00 PM URANIUM-235 0.08901 pCi/g 12-PE-E0788-15 
12-PE-E0788-16 
12-PE-E0788-17 
12-PE-E0788-18 
12-PE-E0788-19 
12-PE-E0788-20 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

I 
Reported Modified 

Sample ID Analyte Result Final Result 
"" 

12-PE-E0788-20(RES) URANIUM-235 I 0.2020 pCi/g 0.2020U pCi/g 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 
6/6/2013 9:40:26 AM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 29835F35 
SDG #: 244183 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: {;/'-I /1) 
Page:~of_\_ 

Reviewer: CfL 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa A[ea 

I. Technical holdinq times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII C'-'~ ~•--•·-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· -~·.\ 
1 12-PE-E0788-15 11 

2 12-PE-E0788-16 12 

3 12-PE-E0788-17 13 

4 12-PE-E0788-18 14 

5 12-PE-E0788-19 15 

6 12-PE-E0788-20 16 

7 17 

8 18 

9 19 

10 20 

I I Cammeats 

- Samplinq dates: ~1Iq;~ 
- -

A 
A-
-

N -
rf\ Oi.R ( 1,Lf'--t \ :fl ) 
N lCS 

/ 
N 

N 

N 

--
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835F35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244183
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0788-15       244183-001
12-PE-E0788-16       244183-002
12-PE-E0788-17       244183-003
12-PE-E0788-18       244183-004
12-PE-E0788-19       244183-005
12-PE-E0788-20       244183-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 330

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244183
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/01/13
Samples Received:         03/19/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 04/01/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

No analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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4 of 330

[--] TIITl!A TECH EiC INC. 
11.i, 1230 Columbia St, Suite 750 Chain-of-Custody Record 

. SanDiego,CA92101 p .5 ~lio/i~ 
Project Name PO Number G s A 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p 

Hunters Point Naval Shipyard 40440012 M 0 H 

~;:l1Ai~ T~lore-
A A Airbill Number s 

N/A p 
Project Contact I Project Contact Phone E 

Rick Weingarz 415-615-2733 C 

' SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

12-PE-E0788-15 3/19/2013 //)/~ 1 2 S1 ~ □ □ 
12-PE-E0788-16 3/19/2013 IIX>fJ 1 2 S1 ~ □ □ 
12-PE-E0788-17 3/19/2013 JO(k9-

1 2 S1 ~ □ □ 
12-PE-E0788-18 3/19/2013 /()~0 

1 2 S1 ~ □ □ 
12-PE-E0788-19 3/19/2013 /(J()Q 

1 2 S1 ~ □ □ 
12-PE-E0788-20 3/19/2013 t)fS'~ 1 2 S1 ~ □ □ 

Date eceived by: (signature) 

Time Company 

PAD 01394 Page 1 of 1 

LABORATORY NAME' 

Project Information 
ONSITE - Curtis & Section Tompkins, LTD. 

LABORATORY ID ~ 
2.i+3 "l)'-=1-U 3-r'1-6 

~tWJ~.~~\nc m,~ <i2F 4-lsh~ . 
~ 

LOCATION SAMPLE ID 

I llllf lD ill lllllllfllllllll Ullll 111116 Ulll 11111111 

11111 lll llll lllllllllll~mll Hiil lHIID RlllllllfflH 
111111 ill HI !1111111111 ~II Mllllll llli I HI H H 
I lllll llll II llllll Ill Ill !ID W II~ 111111111 iftl 1111 IHI 
I 1111~ Hll 11 Hllmlllil 11111 nm111111~1 ml 111 IHI 
11111111111 lllmlllillllllll 1111111111 mw m1111 IH II 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-15                Received:        03/19/13                      
Lab ID:          244183-001                    Prepared:        03/27/13 13:45                
Matrix:          Soil                          Analyzed:        05/10/13 10:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:12                                                               

Analyte                   Result          Uncert          MDA        Project MDA  
Americium-241                       -0.04201 U         0.1868        0.1516            0.9    
Bismuth-212                          0.3751            0.4251        0.2803                   
Bismuth-214                          0.4187            0.07939       0.03242                  
Cesium-137                           0.02351           0.02760       0.02038           0.07   
Cobalt-60                            0.00007841 U      0.02654       0.02185           0.03   
Europium-152                         0.001884 U        0.009046      0.05468           0.1    
Europium-154                         0.02748 U         0.04005       0.1763            0.2    
Lead-212                             0.3867            0.07919       0.04376                  
Lead-214                             0.3971            0.06871       0.04520                  
Potassium-40                        15.54              1.221         0.2544                   
Protactinium-234                     0.02686 U         0.08265       0.09218                  
Radium-226 (By Bismuth-214)          0.4187            0.07939       0.03242           0.2    
Thallium-208                         0.1380            0.04067       0.01779                  
Thorium-232 (By Actinium-228)        0.4404            0.1102        0.05532           0.9    
Thorium-234                         -0.1173 U          1.055         0.8603                   
Uranium-235                          0.06965 U         0.03778       0.1346            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-16                Received:        03/19/13                      
Lab ID:          244183-002                    Prepared:        03/27/13 13:46                
Matrix:          Soil                          Analyzed:        05/10/13 10:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.003469 U       0.1776         0.1462            0.9    
Bismuth-212                          1.296            0.5704         0.2574                   
Bismuth-214                          0.6866           0.1095         0.04336                  
Cesium-137                           0 U              0.007752       0.03113           0.07   
Cobalt-60                           -0.002201 U       0.02802        0.02279           0.03   
Europium-152                         0.07254          0.07271        0.06165           0.1    
Europium-154                         0.02055 U        0.06810        0.1602            0.2    
Lead-212                             0.7887           0.09308        0.04526                  
Lead-214                             0.8499           0.1149         0.04927                  
Potassium-40                         9.045            0.9658         0.2740                   
Protactinium-234                    -0.005226 U       0.006927       0.1141                   
Radium-226 (By Bismuth-214)          0.6866           0.1095         0.04336           0.2    
Thallium-208                         0.2970           0.05359        0.01997                  
Thorium-232 (By Actinium-228)        1.033            0.1591         0.06921           0.9    
Thorium-234                          1.622            1.404          1.023                    
Uranium-235                          0.07534 U        0.04132        0.1767            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-17                Received:        03/19/13                      
Lab ID:          244183-003                    Prepared:        03/27/13 14:02                
Matrix:          Soil                          Analyzed:        05/10/13 10:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.87 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:02                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.03204 U        0.1360         0.1097            0.9     
Bismuth-212                          0.3660           0.4223         0.3195                    
Bismuth-214                          0.6522           0.1056         0.03869                   
Cesium-137                          -0.01367 U        0.02973        0.02318           0.07    
Cobalt-60                           -0.002189 U       0.02453        0.01985           0.03    
Europium-152                         0.09573          0.09302        0.06167           0.1     
Europium-154                        -0.0002468 U      0.0008722      0.1660            0.2     
Lead-212                             0.6318           0.08765        0.04276                   
Lead-214                             0.6423           0.08707        0.03803                   
Potassium-40                        10.61             1.028          0.2182                    
Protactinium-234                    -0.03675 U        0.1209         0.09787                   
Radium-226 (By Bismuth-214)          0.6522           0.1056         0.03869           0.2     
Thallium-208                         0.2360           0.04913        0.02084                   
Thorium-232 (By Actinium-228)        0.7846           0.1705         0.06221           0.9     
Thorium-234                          1.180 U          0.7655         1.187                     
Uranium-235                          0.07260 U        0.05461        0.1588            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-18                Received:        03/19/13                      
Lab ID:          244183-004                    Prepared:        03/27/13 14:09                
Matrix:          Soil                          Analyzed:        05/10/13 11:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.07418 U        0.1101        0.08381           0.9     
Bismuth-212                          0.8242           0.4581        0.2509                    
Bismuth-214                          0.4183           0.08667       0.03756                   
Cesium-137                           0.0003201 U      0.02422       0.01992           0.07    
Cobalt-60                            0.004656 U       0.02771       0.02213           0.03    
Europium-152                         0.002251 U       0.01899       0.05733           0.1     
Europium-154                         0 U              0.05936       0.1415            0.2     
Lead-212                             0.4416           0.07535       0.03839                   
Lead-214                             0.4819           0.1005        0.04730                   
Potassium-40                        10.80             1.137         0.3524                    
Protactinium-234                     0.03201 U        0.04499       0.08943                   
Radium-226 (By Bismuth-214)          0.4183           0.08667       0.03756           0.2     
Thallium-208                         0.1576           0.04185       0.01725                   
Thorium-232 (By Actinium-228)        0.5289           0.1061        0.05666           0.9     
Thorium-234                          0.5431 U         1.443         1.159                     
Uranium-235                          0.05033 U        0.02838       0.1230            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-19                Received:        03/19/13                      
Lab ID:          244183-005                    Prepared:        03/27/13 14:09                
Matrix:          Soil                          Analyzed:        05/10/13 11:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03229 U        0.1997         0.1629            0.9     
Bismuth-212                          0.7914           0.3936         0.2054                    
Bismuth-214                          0.5283           0.09219        0.03561                   
Cesium-137                           0.006076 U       0.02407        0.01911           0.07    
Cobalt-60                           -0.002921 U       0.03041        0.02466           0.03    
Europium-152                         0.04233 U        0.05906        0.05479           0.1     
Europium-154                        -0.01635 U        0.06975        0.1801            0.2     
Lead-212                             0.5430           0.08011        0.04039                   
Lead-214                             0.6181           0.1006         0.04110                   
Potassium-40                         9.011            0.9534         0.2198                    
Protactinium-234                     0.05397 U        0.06961        0.09467                   
Radium-226 (By Bismuth-214)          0.5283           0.09219        0.03561           0.2     
Thallium-208                         0.1830           0.04346        0.01949                   
Thorium-232 (By Actinium-228)        0.7617           0.1563         0.05974           0.9     
Thorium-234                          0.7694 U         0.6727         1.239                     
Uranium-235                          0.04969 U        0.03714        0.1451            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-20                Received:        03/19/13                      
Lab ID:          244183-006                    Prepared:        03/27/13 14:14                
Matrix:          Soil                          Analyzed:        05/10/13 11:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:58                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.02571 U        0.2087         0.1706            0.9     
Bismuth-212                         0.4151           0.5707         0.2575                    
Bismuth-214                         0.5400           0.09644        0.03804                   
Cesium-137                          0.0004729 U      0.02576        0.02117           0.07    
Cobalt-60                           0.009049 U       0.03029        0.02378           0.03    
Europium-152                        0.03144 U        0.05685        0.05207           0.1     
Europium-154                        0.0006753 U      0.002894       0.1546            0.2     
Lead-212                            0.5365           0.08625        0.04444                   
Lead-214                            0.6459           0.09247        0.04696                   
Potassium-40                        9.853            1.001          0.2601                    
Protactinium-234                    0.03033 U        0.07311        0.09758                   
Radium-226 (By Bismuth-214)         0.5400           0.09644        0.03804           0.2     
Thallium-208                        0.2206           0.05391        0.02483                   
Thorium-232 (By Actinium-228)       0.6284           0.1198         0.05522           0.9     
Thorium-234                         0.7717 U         0.5720         1.357                     
Uranium-235                         0.2020           0.1939         0.1503            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0

14 of 330



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

32 of 330



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:26

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-15                Received:        03/19/13                      
Lab ID:          244183-001                    Prepared:        03/27/13 13:45                
Matrix:          Soil                          Analyzed:        05/10/13 10:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:12                                                               

Analyte                   Result          Uncert          MDA        Project MDA  
Americium-241                       -0.04201 U         0.1868        0.1516            0.9    
Bismuth-212                          0.3751            0.4251        0.2803                   
Bismuth-214                          0.4187            0.07939       0.03242                  
Cesium-137                           0.02351           0.02760       0.02038           0.07   
Cobalt-60                            0.00007841 U      0.02654       0.02185           0.03   
Europium-152                         0.001884 U        0.009046      0.05468           0.1    
Europium-154                         0.02748 U         0.04005       0.1763            0.2    
Lead-212                             0.3867            0.07919       0.04376                  
Lead-214                             0.3971            0.06871       0.04520                  
Potassium-40                        15.54              1.221         0.2544                   
Protactinium-234                     0.02686 U         0.08265       0.09218                  
Radium-226 (By Bismuth-214)          0.4187            0.07939       0.03242           0.2    
Thallium-208                         0.1380            0.04067       0.01779                  
Thorium-232 (By Actinium-228)        0.4404            0.1102        0.05532           0.9    
Thorium-234                         -0.1173 U          1.055         0.8603                   
Uranium-235                          0.06965 U         0.03778       0.1346            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244183-001                   Client ID : 12-PE-E0788-15        

Seqnum : 1523187587005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_005                                Batch         : 196641                       Time      : 10-MAY-2013 10:01     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.16 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.04201          0.1516      0.9      .18678           .18681           0.018        u        

Bismuth-212                         0.3751            0.2803               .42509           .42552           0.058        u        

Bismuth-214                         0.4187            0.03242              .079385          .081585          0.0017       u        

Cesium-137                          0.02351           0.02038     0.07     .027603          .027624          -0.0026      u        

Cobalt-60                           0.00007841        0.02185     0.03     .026542          .026542          -0.00079     u        

Europium-152                        0.001884          0.05468     0.1      .0090458         .0090463         0.0099       u        

Europium-154                        0.02748           0.1763      0.2      .040053          .040078          0.020        u        

Lead-212                            0.3867            0.04376              .079191          .083987          0.0087       u        

Lead-214                            0.3971            0.04520              .068709          .071173          0.0083       u        

Potassium-40                        15.54             0.2544               1.2214           1.4489           -0.32        u        

Protactinium-234                    0.02686           0.09218              .082652          .082921          0.0093       u        

Radium-226 (By Bismuth-214)         0.4187            0.03242     0.2      .079385          .081585          0.0017       u        

Thallium-208                        0.1380            0.01779              .040674          .041622          0.015        u        

Thorium-232 (By Actinium-228)       0.4404            0.05532     0.9      .11015           .11466           0.028        u        

Thorium-234                         -0.1173           0.8603               1.0547           1.0547           0.052        u        

Uranium-235                         0.06965           0.1346      0.18     .03778           .038016          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-15          
Sample Description: 244183-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:12           Live Time: 2700   sec

Acquisition Time: 5/10/2013 10:01:51        Real Time: 2704   sec
Analysis Time: 5/10/2013 10:47           Dead Time: 0.13   %

Analysis Quantity: 3.432E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.404E-01      1.101E-01      1.147E-01      5.532E-02
Am-241    #AB   -4.201E-02      1.868E-01      1.868E-01      1.516E-01
Bi-212    #      3.751E-01      4.251E-01      4.255E-01      2.803E-01
Bi-214           4.187E-01      7.938E-02      8.159E-02      3.242E-02
Co-60     #AB    7.841E-05      2.654E-02      2.654E-02      2.185E-02
Cs-137    #      2.351E-02      2.760E-02      2.762E-02      2.038E-02
Eu-152    #AB    1.884E-03      9.046E-03      9.046E-03      5.468E-02
Eu-154    #AB    2.748E-02      4.005E-02      4.008E-02      1.763E-01
K-40             1.554E+01      1.221E+00      1.449E+00      2.544E-01
Pa-234    #AB    2.686E-02      8.265E-02      8.292E-02      9.218E-02
Pb-212           3.867E-01      7.919E-02      8.399E-02      4.376E-02
Pb-214           3.971E-01      6.871E-02      7.117E-02      4.520E-02
Ra-226           1.223E+00      6.126E-01      6.166E-01      3.885E-01
Th-234    #AB   -1.173E-01      1.055E+00      1.055E+00      8.603E-01
Tl-208           1.380E-01      4.067E-02      4.162E-02      1.779E-02
U-235     #AB    6.965E-02      3.778E-02      3.802E-02      1.346E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.906E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:47:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_005.An1               

Sample description                                             
244183-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_005.An1

Acquisition information
Start time:                 5/10/2013 10:01:51
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4316E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4316E+02) = 

7.8759E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:47:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0811

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.88       73.  23.48   0.87  2.603E-02
77.02       97.  17.43   0.87  2.756E-02
92.93       57.  29.99   1.71  3.718E-02    92.59   4.343  1.040E+00 Th234 

93.35   4.100  1.091E+00 Ac228 
93.35   5.760  7.763E-01 U235  
93.35   5.760  7.763E-01 U235  

93.21       44.  39.26   0.89  3.718E-02    93.35   4.100  8.325E-01 Ac228 
93.35   5.760  5.926E-01 U235  

122.46       23.  72.87   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
123.98        2. 748.04   0.92  4.597E-02
144.16       16.  95.76   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.838E-02 U235  
164.19        7. 215.92   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.400E-02 U235  
186.19       69.  25.06   0.77  4.658E-02   185.72  57.000  7.619E-02 U235  

186.21   3.555  1.223E+00 Ra226 
185.72  57.000  7.619E-02 U235  

238.56      251.   9.92   0.96  4.203E-02   238.63  43.600  3.867E-01 Pb212 
241.79       56.  30.28   0.62  4.172E-02   242.00   7.268  5.430E-01 Pb214 
277.39       23.  58.00   1.07  3.864E-02   277.37   6.600  2.643E-01 Tl208 
295.15      113.  13.43   0.91  3.722E-02   295.22  18.414  4.625E-01 Pb214 
300.32       20.  53.40   1.09  3.683E-02   300.09   3.180  5.010E-01 Pb212 
338.47       59.  21.43   0.89  3.411E-02   338.32  11.400  4.260E-01 Ac228 
351.96      163.  10.87   0.93  3.324E-02   351.93  35.600  3.822E-01 Pb214 
583.32       94.  14.73   1.66  2.357E-02   583.19  85.000  1.361E-01 Tl208 
609.16      161.   8.77   1.35  2.288E-02   609.31  45.490  4.187E-01 Bi214 
661.21       15.  58.70   1.39  2.162E-02   661.66  84.990  2.351E-02 Cs137 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:47:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.38       16.  56.66   1.45  2.025E-02   727.33   6.650  3.359E-01 Bi212 
779.38        2. 325.19   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
860.61       12.  63.53   1.54  1.803E-02   860.53  12.400  1.512E-01 Tl208 
882.98        4. 153.85   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.26       75.  13.64   1.64  1.732E-02   911.20  26.200  4.845E-01 Ac228 
969.39       34.  26.70   1.62  1.658E-02   968.96  15.900  3.780E-01 Ac228 

1120.62       48.  19.39   0.85  1.494E-02  1120.29  14.910  6.272E-01 Bi214 
1460.84      704.   3.82   1.79  1.219E-02  1460.82  10.550  1.553E+01 K40   
1620.72        3. 118.32   1.99  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.60       13.  32.20   2.05  1.039E-02  1764.49  15.310  2.382E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.69    74.92       109.        73. 2.792E+03   46.97   0.872  -       D
308.21    77.05        95.        97. 3.525E+03   34.87   0.875  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.97    59.19       116.        -7.    -0.003   444.62   0.857s
Th-234    245.64    61.36        63.        -3.    -0.001   899.07   0.861s
Ac-228    373.49    93.35        98.        57.     0.021    59.98   1.713D
U-235     373.49    93.35       124.        44.     0.016    78.51   0.891D
Eu-152    495.88   123.98       124.         2.     0.001  1496.07   0.918s
Eu-154    489.80   122.46       124.        23.     0.008   145.74   0.920 
U-235     576.53   144.16       108.        16.     0.006   191.53   0.940s
U-235     656.57   164.19       111.         7.     0.003   431.84   0.959s
U-235     744.39   186.16        99.        59.     0.022    54.24   0.980 
Ra-226    744.48   186.19        90.        69.     0.026    50.11   0.771 
U-235     821.60   205.48       133.        -6.    -0.002   548.29   0.999s
Pb-212    953.80   238.56       139.       243.     0.090    19.85   0.957 
Pb-214    966.70   241.79        95.        56.     0.021    60.57   0.616s
Tl-208   1109.03   277.39        78.        23.     0.009   116.00   1.066 
Pb-214   1180.36   295.24        36.       100.     0.037    24.99   1.082 
Pb-212   1200.67   300.32        61.        20.     0.007   106.80   1.087s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:47:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1353.14   338.47        44.        57.     0.021    42.85   0.893 
Eu-152   1374.79   343.88        51.        -4.    -0.002   480.22   1.127s
Pb-214   1407.10   351.96        62.       155.     0.057    21.75   0.928 
Pa-234   2276.80   569.50        36.        -4.    -0.001   441.23   1.320s
Tl-208   2332.03   583.32        28.        94.     0.035    29.47   1.661s
Bi-214   2435.39   609.16        25.       149.     0.055    17.54   1.352 
Cs-137   2643.51   661.21        30.        15.     0.005   117.41   1.394s
Eu-154   2885.22   721.65        19.        -1.     0.000  1226.38   1.442s
Bi-212   2908.12   727.38        31.        16.     0.006   113.32   1.445s
Eu-152   3116.11   779.38        30.         2.     0.001   650.39   1.484s
Tl-208   3441.03   860.61        21.        12.     0.004   127.05   1.544s
Pa-234   3513.06   878.62        26.        -6.    -0.002   260.22   1.558s
Pa-234   3530.49   882.98        21.         4.     0.002   307.70   1.560s
Ac-228   3643.64   911.26        14.        75.     0.028    27.28   1.639s
Eu-152   3866.57   966.99        37.        -8.    -0.003   230.57   1.617s
Ac-228   3876.16   969.39        25.        34.     0.013    53.40   1.620s
Eu-154   3988.39   997.44        30.        -6.    -0.002   285.04   1.638s
Eu-154   4002.68  1001.01        18.        -1.     0.000   924.32   1.644s
Bi-214   4481.22  1120.62        16.        48.     0.018    38.78   0.847s
Eu-154   5094.14  1273.78        24.        -1.     0.000  1285.52   1.812s
Eu-152   5616.86  1404.38         9.        -1.     0.000  1187.59   1.886s
K-40     5842.87  1460.84        23.       685.     0.254     7.65   1.792 
Bi-212   6482.96  1620.72         5.         3.     0.001   236.65   1.992s
Bi-214   7059.07  1764.60         8.        13.     0.005    64.41   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4039E-01                                      5.12E+12             
911.20 4.845E-01  (P 5.532E-02 1.36E+01 2.62E+01 G  
968.96 3.780E-01 ?(  1.277E-01 2.67E+01 1.59E+01 G  
338.32 4.260E-01  (P 1.162E-01 2.14E+01 1.14E+01 G  

Energy duplication    
93.35 1.091E+00 +   4.413E-01 3.00E+01 4.10E+00 XA 

Am-241   I  -4.2010E-02                                      1.58E+05             
59.54-4.201E-02 ?(  1.516E-01 2.22E+02 3.59E+01 G  

Bi-212   N   3.7512E-01                                      5.12E+12             
727.33 3.359E-01 ?(  2.803E-01 5.67E+01 6.65E+00 G  
785.37-1.696E-02 %   1.745E+00 6.25E+03 1.11E+00 G  

1620.74 5.480E-01 &(  9.405E-01 1.18E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.1873E-01                                      5.84E+05             
609.31 4.187E-01  (P 3.242E-02 8.77E+00 4.55E+01 G  

1120.29 6.272E-01 + P 1.225E-01 1.94E+01 1.49E+01 G  
1764.49 2.382E-01 - P 1.236E-01 3.22E+01 1.53E+01 G  

Co-60    T   7.8409E-05                                      1.93E+03             
1332.49 7.841E-05 %(  2.185E-02 1.69E+04 1.00E+02 G  
1173.23 7.986E-04 %   2.794E-02 2.13E+03 9.98E+01 G  

Cs-137   I   2.3510E-02                                      1.10E+04             
661.66 2.351E-02  (  2.038E-02 5.87E+01 8.50E+01 G  

Eu-152   I   1.8837E-03                                      4.94E+03             
344.28-1.411E-02 &(  5.468E-02 2.40E+02 2.66E+01 G  
121.78 4.749E-03 &(  5.828E-02 7.48E+02 2.84E+01 G  
778.90 2.840E-02 ?(  1.491E-01 3.25E+02 1.30E+01 G  
964.08-9.609E-02 +   1.736E-01 1.15E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.321E-01 1.00E+03 1.34E+01 G  
1408.01-8.194E-03 +   7.859E-02 5.94E+02 2.09E+01 G  

Eu-154   I   2.7482E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.763E-01 1.00E+03 1.22E+01 G  
123.07 3.576E-02 &(  4.111E-02 7.29E+01 4.04E+01 G  

1274.43-6.828E-03 &   7.151E-02 6.43E+02 3.49E+01 G  
723.30-7.391E-03 +   7.369E-02 6.13E+02 2.00E+01 G  

1004.72-1.351E-02 +   1.010E-01 4.62E+02 1.79E+01 G  
996.25-9.752E-02 +   2.188E-01 1.43E+02 1.05E+01 G  

K-40     N   1.5535E+01                                      4.57E+11             
1460.82 1.553E+01  (P 2.544E-01 3.82E+00 1.06E+01 G  

Pa-234   N   2.6861E-02                                      1.63E+12             
131.30 1.242E-03 %(  9.218E-02 4.51E+03 1.82E+01 G  
569.50-5.161E-02 +   1.826E-01 2.21E+02 9.30E+00 G  
946.00-4.029E-03 %   1.523E-01 2.30E+03 1.35E+01 G  
880.52-9.142E-02 &   1.858E-01 1.30E+02 1.05E+01 G  
883.24 7.493E-02 &(  1.806E-01 1.54E+02 9.70E+00 G  

Pb-212   N   3.8666E-01                                      5.12E+12             
238.63 3.867E-01  (P 4.376E-02 9.92E+00 4.36E+01 G  
300.09 5.010E-01 + P 4.549E-01 5.34E+01 3.18E+00 G  

Pb-214   N   3.9705E-01                                      5.84E+05             
351.93 3.822E-01  (P 4.520E-02 1.09E+01 3.56E+01 G  
295.22 4.257E-01 ?(P 5.982E-02 1.25E+01 1.84E+01 G  
242.00 5.430E-01 + P 2.180E-01 3.03E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 10:47:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.2226E+00                                      5.84E+05             
186.21 1.223E+00  (  3.885E-01 2.51E+01 3.56E+00 G  

Th-234   N  -1.1731E-01                                      1.63E+12             
63.30-1.173E-01 ?(  8.603E-01 4.50E+02 3.75E+00 G  
92.59 2.302E-02 %   6.135E-01 1.62E+03 4.34E+00 G  

Tl-208   N   1.3804E-01                                      5.12E+12             
583.19 1.361E-01  (  1.779E-02 1.47E+01 8.50E+01 G  
277.37 2.643E-01 +   2.358E-01 5.80E+01 6.60E+00 G  
860.53 1.512E-01 ?(  1.404E-01 6.35E+01 1.24E+01 G  

U-235    N   6.9648E-02                                      2.57E+11             
143.77 8.838E-02 &(  1.346E-01 9.58E+01 1.09E+01 G  
205.32-7.753E-02 -   3.463E-01 2.74E+02 5.02E+00 G  
163.36 8.400E-02 ?(  2.942E-01 2.16E+02 5.08E+00 G  
185.72 6.477E-02  (  2.539E-02 2.71E+01 5.70E+01 G  

Energy duplication    
93.35 5.926E-01     3.535E-01 3.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.19       116.        -7.    -0.003   444.62  -4.201E-02   
Th-234      61.36        63.        -3.    -0.001   899.07  -1.173E-01   
U-235       93.35       124.        44.     0.016    78.51   5.926E-01   
Eu-152     123.98       124.         2.     0.001  1496.07   4.749E-03   
Eu-154     122.46       124.        23.     0.008   145.74   3.576E-02   
U-235      144.16       108.        16.     0.006   191.53   8.838E-02   
U-235      164.19       111.         7.     0.003   431.84   8.400E-02   
U-235      186.16        99.        59.     0.022    54.24   6.477E-02   
U-235      205.48       133.        -6.    -0.002   548.29  -7.753E-02   
Eu-152     343.88        51.        -4.    -0.002   480.22  -1.411E-02   
Pa-234     569.50        36.        -4.    -0.001   441.23  -5.161E-02   
Cs-137     661.21        30.        15.     0.005   117.41   2.351E-02   
Eu-154     721.65        19.        -1.     0.000  1226.38  -7.391E-03   
Eu-152     779.38        30.         2.     0.001   650.39   2.840E-02   
Pa-234     878.62        26.        -6.    -0.002   260.22  -9.142E-02   
Pa-234     882.98        21.         4.     0.002   307.70   7.493E-02   
Eu-152     966.99        37.        -8.    -0.003   230.57  -9.609E-02   
Eu-154     997.44        30.        -6.    -0.002   285.04  -9.752E-02   
Eu-154    1001.01        18.        -1.     0.000   924.32  -1.351E-02   
Eu-154    1273.78        24.        -1.     0.000  1285.52  -6.828E-03   
Eu-152    1404.38         9.        -1.     0.000  1187.59  -8.194E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4039E-01    4.4039E-01   1.1015E-01    1.1466E-01  5.532E-02
Am-241 #A   -4.2000E-02   -4.2010E-02   1.8678E-01    1.8681E-01  1.516E-01
Bi-212 #     3.7512E-01    3.7512E-01   4.2509E-01    4.2552E-01  2.803E-01
Bi-214       4.1870E-01    4.1873E-01   7.9385E-02    8.1585E-02  3.242E-02
Co-60  #A    7.6955E-05    7.8409E-05   2.6542E-02    2.6542E-02  2.185E-02
Cs-137 #     2.3433E-02    2.3510E-02   2.7603E-02    2.7624E-02  2.038E-02
Eu-152 #A    1.8700E-03    1.8837E-03   9.0458E-03    9.0463E-03  5.468E-02
Eu-154 #A    2.7169E-02    2.7482E-02   4.0053E-02    4.0078E-02  1.763E-01
K-40         1.5535E+01    1.5535E+01   1.2214E+00    1.4489E+00  2.544E-01
Pa-234 #A    2.6861E-02    2.6861E-02   8.2652E-02    8.2921E-02  9.218E-02
Pb-212       3.8666E-01    3.8666E-01   7.9191E-02    8.3987E-02  4.376E-02
Pb-214       3.9702E-01    3.9705E-01   6.8709E-02    7.1173E-02  4.520E-02
Ra-226       1.2225E+00    1.2226E+00   6.1265E-01    6.1661E-01  3.885E-01
Th-234 #A   -1.1731E-01   -1.1731E-01   1.0547E+00    1.0547E+00  8.603E-01
Tl-208       1.3804E-01    1.3804E-01   4.0674E-02    4.1622E-02  1.779E-02
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U-235  #A    6.9648E-02    6.9648E-02   3.7780E-02    3.8016E-02  1.346E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   93.2 to  2035.5 keV)     1.891E+01  pCi/g         
Total Decayed Activity (   93.2 to  2035.5 keV) 1.8913443E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-16                Received:        03/19/13                      
Lab ID:          244183-002                    Prepared:        03/27/13 13:46                
Matrix:          Soil                          Analyzed:        05/10/13 10:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.003469 U       0.1776         0.1462            0.9    
Bismuth-212                          1.296            0.5704         0.2574                   
Bismuth-214                          0.6866           0.1095         0.04336                  
Cesium-137                           0 U              0.007752       0.03113           0.07   
Cobalt-60                           -0.002201 U       0.02802        0.02279           0.03   
Europium-152                         0.07254          0.07271        0.06165           0.1    
Europium-154                         0.02055 U        0.06810        0.1602            0.2    
Lead-212                             0.7887           0.09308        0.04526                  
Lead-214                             0.8499           0.1149         0.04927                  
Potassium-40                         9.045            0.9658         0.2740                   
Protactinium-234                    -0.005226 U       0.006927       0.1141                   
Radium-226 (By Bismuth-214)          0.6866           0.1095         0.04336           0.2    
Thallium-208                         0.2970           0.05359        0.01997                  
Thorium-232 (By Actinium-228)        1.033            0.1591         0.06921           0.9    
Thorium-234                          1.622            1.404          1.023                    
Uranium-235                          0.07534 U        0.04132        0.1767            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244183-002                   Client ID : 12-PE-E0788-16        

Seqnum : 1513187585007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_007                                Batch         : 196641                       Time      : 10-MAY-2013 10:29     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336.84 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.003469         0.1462      0.9      .17764           .17764           0.018        u        

Bismuth-212                         1.296             0.2574               .57035           .5742            0.058        u        

Bismuth-214                         0.6866            0.04336              .10952           .11388           0.0017       u        

Cesium-137                          0                 0.03113     0.07     .0077524         .0077524         -0.0026      u        

Cobalt-60                           -0.002201         0.02279     0.03     .028019          .028019          -0.00079     u        

Europium-152                        0.07254           0.06165     0.1      .072706          .072824          0.0099       u        

Europium-154                        0.02055           0.1602      0.2      .068096          .068105          0.020        u        

Lead-212                            0.7887            0.04526              .093084          .11366           0.0087       u        

Lead-214                            0.8499            0.04927              .11486           .12422           0.0083       u        

Potassium-40                        9.045             0.2740               .96583           1.0675           -0.32        u        

Protactinium-234                    -0.005226         0.1141               .0069269         .0070479         0.0093       u        

Radium-226 (By Bismuth-214)         0.6866            0.04336     0.2      .10952           .11388           0.0017       u        

Thallium-208                        0.2970            0.01997              .053594          .05692           0.015        u        

Thorium-232 (By Actinium-228)       1.033             0.06921     0.9      .15908           .1758            0.028        u        

Thorium-234                         1.622             1.023                1.4037           1.4121           0.052        u        

Uranium-235                         0.07534           0.1767      0.18     .041319          .041602          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-16          
Sample Description: 244183-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:08           Live Time: 2700   sec

Acquisition Time: 5/10/2013 10:29:15        Real Time: 2703   sec
Analysis Time: 5/10/2013 11:14           Dead Time: 0.09   %

Analysis Quantity: 3.368E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.033E+00      1.591E-01      1.758E-01      6.921E-02
Am-241    #AB   -3.469E-03      1.776E-01      1.776E-01      1.462E-01
Bi-212           1.296E+00      5.704E-01      5.742E-01      2.574E-01
Bi-214           6.866E-01      1.095E-01      1.139E-01      4.336E-02
Co-60     #AB   -2.201E-03      2.802E-02      2.802E-02      2.279E-02
Cs-137    #AB    0.000E+00      7.752E-03      7.752E-03      3.113E-02
Eu-152    #      7.254E-02      7.271E-02      7.282E-02      6.165E-02
Eu-154    #AB    2.055E-02      6.810E-02      6.810E-02      1.602E-01
K-40             9.045E+00      9.658E-01      1.067E+00      2.740E-01
Pa-234    #AB   -5.226E-03      6.927E-03      7.048E-03      1.141E-01
Pb-212           7.887E-01      9.308E-02      1.137E-01      4.526E-02
Pb-214           8.499E-01      1.149E-01      1.242E-01      4.927E-02
Ra-226    #      1.255E+00      6.645E-01      6.699E-01      4.904E-01
Th-234           1.622E+00      1.404E+00      1.412E+00      1.023E+00
Tl-208           2.970E-01      5.359E-02      5.692E-02      1.997E-02
U-235     #AB    7.534E-02      4.132E-02      4.160E-02      1.767E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.704E+01

Analyst: Andrew Alexander

62 of 330
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_007.An1               

Sample description                                             
244183-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_007.An1

Acquisition information
Start time:                 5/10/2013 10:29:15
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3684E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3684E+02) = 

8.0237E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1264

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.37       38.  41.27   0.35  1.872E-02    63.30   3.750  1.614E+00 Th234 
74.81      138.  15.16   0.83  2.837E-02
77.19      247.   9.19   0.83  3.015E-02
87.22       98.  19.42   0.84  3.671E-02
89.98       75.  23.05   0.85  3.823E-02
92.57       45.  40.33   0.85  3.953E-02    92.59   4.343  7.852E-01 Th234 

93.35   5.760  5.865E-01 U235  
93.16       69.  28.45   0.85  3.990E-02    93.35   4.100  1.250E+00 Ac228 

93.35   5.760  8.896E-01 U235  
93.34       42.  44.02   0.85  3.990E-02    93.35   4.100  7.715E-01 Ac228 

93.35   5.760  5.492E-01 U235  
123.09        6. 307.06   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.27        6. 350.08   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.087E-02 U235  
186.01       76.  28.20   0.96  4.816E-02   185.72  57.000  8.244E-02 U235  

186.21   3.555  1.323E+00 Ra226 
185.72  57.000  8.244E-02 U235  

203.22       29.  48.50   0.50  4.661E-02
205.61       11. 142.36   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.459E-01 U235  
238.59      506.   5.83   0.90  4.318E-02   238.63  43.600  7.887E-01 Pb212 
241.70       89.  22.74   1.03  4.285E-02   242.00   7.268  8.505E-01 Pb214 
269.97       38.  43.86   0.46  4.027E-02
277.05       32.  49.24   1.06  3.962E-02   277.37   6.600  3.599E-01 Tl208 
295.01      204.  10.40   1.15  3.815E-02   295.22  18.414  8.442E-01 Pb214 
299.78       40.  30.65   0.56  3.774E-02   300.09   3.180  9.960E-01 Pb212 
338.14      152.  11.66   0.92  3.495E-02   338.32  11.400  1.130E+00 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.11       19.  64.08   1.13  3.454E-02   344.28  26.590  6.250E-02 Eu152 
351.78      354.   6.64   0.94  3.405E-02   351.93  35.600  8.527E-01 Pb214 
510.69      157.  12.08   0.92  2.645E-02
569.07       10.  92.81   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.23      202.   9.02   1.33  2.416E-02   583.19  85.000  2.921E-01 Tl208 
609.27      249.   7.73   1.28  2.345E-02   609.31  45.490  6.725E-01 Bi214 
726.94       55.  22.01   0.35  2.079E-02   727.33   6.650  1.174E+00 Bi212 
786.10       15.  51.81   1.51  1.972E-02   785.37   1.110  2.026E+00 Bi212 
860.66       18.  41.82   1.57  1.851E-02   860.53  12.400  2.307E-01 Tl208 
911.18      155.  10.06   1.96  1.779E-02   911.20  26.200  9.902E-01 Ac228 
969.10       73.  16.45   1.64  1.704E-02   968.96  15.900  7.991E-01 Ac228 
997.90        3. 261.25   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.90        4. 165.69   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.45       62.  20.99   0.67  1.535E-02  1120.29  14.910  7.997E-01 Bi214 
1407.95        8.  77.08   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.81      403.   5.09   2.09  1.254E-02  1460.82  10.550  9.045E+00 K40   
1621.07        3. 164.15   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.29       34.  18.34   1.94  1.069E-02  1764.49  15.310  6.183E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.34    74.82       173.       114. 4.029E+03   38.21   0.914  -        
307.86    77.20       162.       205. 6.810E+03   22.74   0.881  -        
348.14    87.28       150.       106. 2.901E+03   39.85   0.853  -        
359.18    90.04       126.        64. 1.674E+03   57.72   0.586  -      sM
811.49   203.22        79.        29. 6.172E+02   95.13   0.504  -      s 

1078.33   269.97        91.        38. 9.386E+02   87.73   0.458 AC-228  s 
2040.74   510.69        53.       157. 5.928E+03   24.17   0.924 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.48    63.34       107.        38.     0.014    86.53   0.354s
Th-234    369.36    92.59       145.        45.     0.017    80.66   0.851D
Ac-228    372.41    93.35       154.        42.     0.016    88.04   0.852D
U-235     372.41    93.35       157.        69.     0.025    56.89   0.852D
Eu-154    491.26   123.09       173.         6.     0.002   614.12   0.886s
Pa-234    525.75   131.72       221.       -23.    -0.008   189.26   0.896s
U-235     575.88   144.27       196.         6.     0.002   700.17   0.910s
U-235     742.98   186.07       158.        72.     0.027    54.85   0.957 
Ra-226    742.95   186.07       147.        72.     0.027    52.94   0.958 
U-235     821.05   205.61       127.        11.     0.004   284.72   0.979s
Pb-212    952.88   238.59       151.       500.     0.185    11.66   0.895 
Pb-214    965.31   241.70       139.        89.     0.033    45.47   1.029s
Tl-208   1106.62   277.05       106.        32.     0.012    98.47   1.057s
Pb-214   1178.42   295.01        91.       199.     0.074    20.80   1.153 
Pb-212   1197.50   299.78        52.        40.     0.015    61.30   0.560s
Ac-228   1350.84   338.14        60.       152.     0.056    23.32   0.918 
Eu-152   1374.72   344.11        66.        19.     0.007   128.16   1.126s
Pb-214   1405.37   351.78        74.       348.     0.129    13.29   0.936s
Pa-234   2274.23   569.07        39.        10.     0.004   185.63   1.340s
Tl-208   2330.84   583.23        35.       202.     0.075    18.04   1.330 
Bi-214   2435.00   609.27        45.       241.     0.089    15.45   1.284 
Eu-154   2895.56   724.40        76.       -12.    -0.005   211.23   1.467s
Bi-212   2905.68   726.94        26.        55.     0.020    44.01   0.349s
Bi-212   3142.38   786.10        22.        15.     0.006   103.61   1.514s
Tl-208   3440.69   860.66        19.        18.     0.007    83.65   1.568s
Pa-234   3520.35   880.57        20.        -1.     0.000  1998.01   1.582s
Ac-228   3642.87   911.18        22.       155.     0.058    20.13   1.956s
Pa-234   3781.85   945.91        29.        -4.    -0.001   420.30   1.626s
Ac-228   3874.66   969.10        35.        73.     0.027    32.89   1.640 
Eu-154   3989.90   997.90        26.         3.     0.001   522.49   1.657s
Eu-154   4017.92  1004.90        22.         4.     0.002   331.37   1.662s
Bi-214   4480.42  1120.45        25.        62.     0.023    41.99   0.667s
Co-60    4690.00  1172.80        32.        -5.    -0.002   333.94   1.756s
Eu-154   5095.42  1274.06        25.        -3.    -0.001   456.50   1.803s
Co-60    5332.92  1333.37        19.        -1.     0.000  1273.01   1.828s
Eu-152   5631.60  1407.95        14.         8.     0.003   154.15   1.857s
K-40     5843.32  1460.81        27.       403.     0.149    10.19   2.091 
Bi-212   6485.33  1621.07         9.         3.     0.001   328.31   1.918s
Bi-214   7059.19  1764.29        10.        34.     0.013    36.69   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0328E+00                                      5.12E+12             
911.20 9.902E-01  (  6.921E-02 1.01E+01 2.62E+01 G  
968.96 7.991E-01 -   1.520E-01 1.64E+01 1.59E+01 G  
338.32 1.130E+00  (  1.341E-01 1.17E+01 1.14E+01 G  

Energy duplication    
93.35 7.715E-01 -   5.245E-01 4.40E+01 4.10E+00 XA 

Am-241   I  -3.4686E-03                                      1.58E+05             
59.54-3.469E-03 %(  1.462E-01 2.56E+03 3.59E+01 G  

Bi-212   N   1.2959E+00                                      5.12E+12             
727.33 1.174E+00  (  2.574E-01 2.20E+01 6.65E+00 G  
785.37 2.026E+00 &(  1.498E+00 5.18E+01 1.11E+00 G  

1620.74 4.866E-01 -   1.227E+00 1.64E+02 1.51E+00 G  

Bi-214   N   6.8656E-01                                      5.84E+05             
609.31 6.725E-01  (P 4.336E-02 7.73E+00 4.55E+01 G  

1120.29 7.997E-01 @(P 1.525E-01 2.10E+01 1.49E+01 G  
1764.49 6.183E-01 ?(P 1.368E-01 1.83E+01 1.53E+01 G  

Co-60    T  -2.2010E-03                                      1.93E+03             
1332.49-2.201E-03 ?(  2.279E-02 6.37E+02 1.00E+02 G  
1173.23-1.018E-02 +   2.696E-02 1.67E+02 9.98E+01 G  

Eu-152   I   7.2535E-02                                      4.94E+03             
344.28 6.250E-02 ?(  6.165E-02 6.41E+01 2.66E+01 G  
121.78 0.000E+00 -   7.666E-02 1.00E+03 2.84E+01 G  
778.90 8.473E-04 %   1.582E-01 1.13E+04 1.30E+01 G  
964.08 1.245E-02 %   3.059E-01 1.49E+03 1.45E+01 G  

1112.08-5.925E-03 %   1.443E-01 1.49E+03 1.34E+01 G  
1408.01 8.534E-02 ?(  9.575E-02 7.71E+01 2.09E+01 G  

Eu-154   I   2.0550E-02                                      3.14E+03             
873.18 1.085E-03 &(  1.602E-01 8.97E+03 1.22E+01 G  
123.07 9.360E-03 ?(  4.694E-02 3.07E+02 4.04E+01 G  

1274.43-1.986E-02 +   7.241E-02 2.28E+02 3.49E+01 G  
723.30-8.738E-02 +   1.463E-01 1.06E+02 2.00E+01 G  

1004.72 4.267E-02 ?(  1.113E-01 1.66E+02 1.79E+01 G  
996.25 4.854E-02 &(  2.035E-01 2.61E+02 1.05E+01 G  

K-40     N   9.0453E+00                                      4.57E+11             
1460.82 9.045E+00  (P 2.740E-01 5.09E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -5.2259E-03                                      1.63E+12             
131.30-7.506E-02 ?(  1.141E-01 9.46E+01 1.82E+01 G  
569.50 1.314E-01 &(  1.891E-01 9.28E+01 9.30E+00 G  
946.00-4.711E-02 +   1.580E-01 2.10E+02 1.35E+01 G  
880.52-9.975E-03 &   1.629E-01 9.99E+02 1.05E+01 G  
883.24 0.000E+00 +   1.642E-01 1.00E+03 9.70E+00 G  

Pb-212   N   7.8866E-01                                      5.12E+12             
238.63 7.887E-01  (P 4.526E-02 5.83E+00 4.36E+01 G  
300.09 9.960E-01 + P 4.151E-01 3.06E+01 3.18E+00 G  

Pb-214   N   8.4990E-01                                      5.84E+05             
351.93 8.527E-01 @(P 4.927E-02 6.64E+00 3.56E+01 G  
295.22 8.442E-01  (P 9.383E-02 1.04E+01 1.84E+01 G  
242.00 8.505E-01 *(P 2.620E-01 2.27E+01 7.27E+00 G  

Ra-226   N   1.2551E+00                                      5.84E+05             
186.21 1.255E+00 ?(  4.904E-01 2.65E+01 3.56E+00 G  

Th-234   N   1.6222E+00                                      1.63E+12             
63.30 1.622E+00  (  1.023E+00 4.33E+01 3.75E+00 G  
92.59 7.852E-01 -   4.851E-01 4.03E+01 4.34E+00 G  

Tl-208   N   2.9703E-01                                      5.12E+12             
583.19 2.921E-01  (  1.997E-02 9.02E+00 8.50E+01 G  
277.37 3.599E-01 ?(  2.723E-01 4.92E+01 6.60E+00 G  
860.53 2.307E-01 -   1.310E-01 4.18E+01 1.24E+01 G  

U-235    N   7.5336E-02                                      2.57E+11             
143.77 3.087E-02 ?(  1.767E-01 3.50E+02 1.09E+01 G  
205.32 1.459E-01  (  3.346E-01 1.42E+02 5.02E+00 G  
163.36-1.423E-03 &   3.759E-01 1.60E+04 5.08E+00 G  
185.72 7.766E-02 ?(  3.167E-02 2.74E+01 5.70E+01 G  

Energy duplication    
93.35 8.896E-01 &   3.776E-01 2.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       157.        69.     0.025    56.89   8.896E-01   
Eu-154     123.09       173.         6.     0.002   614.12   9.360E-03   
Pa-234     131.72       221.       -23.    -0.008   189.26  -7.506E-02   
U-235      144.27       196.         6.     0.002   700.17   3.087E-02   
U-235      186.07       158.        72.     0.027    54.85   7.766E-02   
U-235      205.61       127.        11.     0.004   284.72   1.459E-01   
Eu-152     344.11        66.        19.     0.007   128.16   6.250E-02   
Pa-234     569.07        39.        10.     0.004   185.63   1.314E-01   
Eu-154     724.40        76.       -12.    -0.005   211.23  -8.738E-02   
Pa-234     880.57        20.        -1.     0.000  1998.01  -9.975E-03   
Pa-234     945.91        29.        -4.    -0.001   420.30  -4.711E-02   
Eu-154     997.90        26.         3.     0.001   522.49   4.854E-02   
Eu-154    1004.90        22.         4.     0.002   331.37   4.267E-02   
Co-60     1172.80        32.        -5.    -0.002   333.94  -1.018E-02   
Eu-154    1274.06        25.        -3.    -0.001   456.50  -1.986E-02   
Co-60     1333.37        19.        -1.     0.000  1273.01  -2.201E-03   
Eu-152    1407.95        14.         8.     0.003   154.15   8.534E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0328E+00    1.0328E+00   1.5908E-01    1.7580E-01  6.921E-02
Am-241 #A   -3.4678E-03   -3.4686E-03   1.7764E-01    1.7764E-01  1.462E-01
Bi-212       1.2959E+00    1.2959E+00   5.7035E-01    5.7420E-01  2.574E-01
Bi-214       6.8652E-01    6.8656E-01   1.0952E-01    1.1388E-01  4.336E-02
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Co-60  #A   -2.1602E-03   -2.2010E-03   2.8019E-02    2.8019E-02  2.279E-02
Cs-137 #A    0.0000E+00    0.0000E+00   7.7524E-03    7.7524E-03  3.113E-02
Eu-152 #     7.2008E-02    7.2535E-02   7.2706E-02    7.2824E-02  6.165E-02
Eu-154 #A    2.0315E-02    2.0550E-02   6.8096E-02    6.8105E-02  1.602E-01
K-40         9.0453E+00    9.0453E+00   9.6583E-01    1.0675E+00  2.740E-01
Pa-234 #A   -5.2259E-03   -5.2259E-03   6.9269E-03    7.0479E-03  1.141E-01
Pb-212       7.8866E-01    7.8866E-01   9.3084E-02    1.1366E-01  4.526E-02
Pb-214       8.4985E-01    8.4990E-01   1.1486E-01    1.2422E-01  4.927E-02
Ra-226 #     1.2550E+00    1.2551E+00   6.6446E-01    6.6989E-01  4.904E-01
Th-234       1.6222E+00    1.6222E+00   1.4037E+00    1.4121E+00  1.023E+00
Tl-208       2.9703E-01    2.9703E-01   5.3594E-02    5.6920E-02  1.997E-02
U-235  #A    7.5336E-02    7.5336E-02   4.1319E-02    4.1602E-02  1.767E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2034.9 keV)     1.687E+01  pCi/g         
Total Decayed Activity (  186.1 to  2034.9 keV) 1.6873449E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-17                Received:        03/19/13                      
Lab ID:          244183-003                    Prepared:        03/27/13 14:02                
Matrix:          Soil                          Analyzed:        05/10/13 10:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.87 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:02                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.03204 U        0.1360         0.1097            0.9     
Bismuth-212                          0.3660           0.4223         0.3195                    
Bismuth-214                          0.6522           0.1056         0.03869                   
Cesium-137                          -0.01367 U        0.02973        0.02318           0.07    
Cobalt-60                           -0.002189 U       0.02453        0.01985           0.03    
Europium-152                         0.09573          0.09302        0.06167           0.1     
Europium-154                        -0.0002468 U      0.0008722      0.1660            0.2     
Lead-212                             0.6318           0.08765        0.04276                   
Lead-214                             0.6423           0.08707        0.03803                   
Potassium-40                        10.61             1.028          0.2182                    
Protactinium-234                    -0.03675 U        0.1209         0.09787                   
Radium-226 (By Bismuth-214)          0.6522           0.1056         0.03869           0.2     
Thallium-208                         0.2360           0.04913        0.02084                   
Thorium-232 (By Actinium-228)        0.7846           0.1705         0.06221           0.9     
Thorium-234                          1.180 U          0.7655         1.187                     
Uranium-235                          0.07260 U        0.05461        0.1588            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244183-003                   Client ID : 12-PE-E0788-17        

Seqnum : 1533187599006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_006                                Batch         : 196641                       Time      : 10-MAY-2013 10:30     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.87 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.03204           0.1097      0.9      .13604           .13606           0.018        u        

Bismuth-212                         0.3660            0.3195               .42234           .42276           0.058        u        

Bismuth-214                         0.6522            0.03869              .10557           .10956           0.0017       u        

Cesium-137                          -0.01367          0.02318     0.07     .029726          .029732          -0.0026      u        

Cobalt-60                           -0.002189         0.01985     0.03     .024534          .024534          -0.00079     u        

Europium-152                        0.09573           0.06167     0.1      .093016          .09313           0.0099       u        

Europium-154                        -0.0002468        0.1660      0.2      .00087215        .00087225        0.020        u        

Lead-212                            0.6318            0.04276              .087651          .098856          0.0087       u        

Lead-214                            0.6423            0.03803              .087068          .092103          0.0083       u        

Potassium-40                        10.61             0.2182               1.0276           1.1572           -0.32        u        

Protactinium-234                    -0.03675          0.09787              .12092           .12127           0.0093       u        

Radium-226 (By Bismuth-214)         0.6522            0.03869     0.2      .10557           .10956           0.0017       u        

Thallium-208                        0.2360            0.02084              .049126          .051393          0.015        u        

Thorium-232 (By Actinium-228)       0.7846            0.06221     0.9      .1705            .1797            0.028        u        

Thorium-234                         1.180             1.187                .76553           .77361           0.052        u        

Uranium-235                         0.07260           0.1588      0.18     .054613          .05479           0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-17          
Sample Description: 244183-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:02           Live Time: 2700   sec

Acquisition Time: 5/10/2013 10:30:54        Real Time: 2707   sec
Analysis Time: 5/10/2013 11:16           Dead Time: 0.26   %

Analysis Quantity: 3.209E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.846E-01      1.705E-01      1.797E-01      6.221E-02
Am-241    #AB    3.204E-02      1.360E-01      1.361E-01      1.097E-01
Bi-212    #      3.660E-01      4.223E-01      4.228E-01      3.195E-01
Bi-214           6.522E-01      1.056E-01      1.096E-01      3.869E-02
Co-60     #AB   -2.189E-03      2.453E-02      2.453E-02      1.985E-02
Cs-137    #AB   -1.367E-02      2.973E-02      2.973E-02      2.318E-02
Eu-152    #      9.573E-02      9.302E-02      9.313E-02      6.167E-02
Eu-154    #AB   -2.468E-04      8.722E-04      8.722E-04      1.660E-01
K-40             1.061E+01      1.028E+00      1.157E+00      2.182E-01
Pa-234    #AB   -3.675E-02      1.209E-01      1.213E-01      9.787E-02
Pb-212           6.318E-01      8.765E-02      9.886E-02      4.276E-02
Pb-214           6.423E-01      8.707E-02      9.210E-02      3.803E-02
Ra-226    #      9.380E-01      6.381E-01      6.403E-01      4.798E-01
Th-234    #AB    1.180E+00      7.655E-01      7.736E-01      1.187E+00
Tl-208           2.360E-01      4.913E-02      5.139E-02      2.084E-02
U-235     #AB    7.260E-02      5.461E-02      5.479E-02      1.588E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.624E+01

Analyst: Andrew Alexander

73 of 330



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_006.An1               

Sample description                                             
244183-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_006.An1

Acquisition information
Start time:                 5/10/2013 10:30:54
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2087E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2087E+02) = 

8.4230E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0711

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.71        5. 212.28   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.15       26.  62.49   0.80  1.777E-02    63.30   3.750  1.214E+00 Th234 

63.30   3.750  1.214E+00 Th234 
74.76       73.  26.29   0.81  2.753E-02
77.06      146.  13.55   0.81  2.927E-02
87.35       73.  26.19   0.97  3.612E-02
92.75       62.  32.44   0.83  3.899E-02    92.59   4.343  1.151E+00 Th234 

93.35   5.760  8.590E-01 U235  
92.59   4.343  1.151E+00 Th234 
93.35   5.760  8.590E-01 U235  

92.78       49.  39.38   0.83  3.937E-02    92.59   4.343  8.961E-01 Th234 
93.35   5.760  6.690E-01 U235  

93.29       99.  20.92   1.44  3.937E-02    92.59   4.343  1.824E+00 Th234 
93.35   5.760  1.362E+00 U235  
93.35   4.100  1.913E+00 Ac228 

121.21        7. 210.18   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
125.15        3. 464.74   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
144.30       17. 105.87   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.362E-02 U235  
163.31        7. 252.40   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.098E-02 U235  
185.75       52.  34.01   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.380E-01 Ra226 
185.72  57.000  5.845E-02 U235  

185.75       50.  37.61   0.93  4.855E-02   185.72  57.000  5.620E-02 U235  
186.21   3.555  9.019E-01 Ra226 

204.08       15.  76.93   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  2.046E-01 U235  

209.23       52.  28.86   0.75  4.639E-02
238.68      385.   6.86   0.98  4.347E-02   238.63  43.600  6.264E-01 Pb212 
241.91       91.  21.48   1.34  4.315E-02   242.00   7.268  9.053E-01 Pb214 
277.38       32.  30.57   0.93  3.983E-02   277.37   6.600  3.764E-01 Tl208 
295.27      144.  11.10   0.76  3.829E-02   295.22  18.414  6.225E-01 Pb214 
300.06       27.  41.28   1.05  3.789E-02   300.09   3.180  7.064E-01 Pb212 
338.21       92.  18.87   1.33  3.500E-02   338.32  11.400  7.177E-01 Ac228 
344.59       15.  77.28   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.83      258.   7.29   0.84  3.408E-02   351.93  35.600  6.526E-01 Pb214 
583.13      158.  10.14   1.24  2.394E-02   583.19  85.000  2.360E-01 Tl208 
609.42      221.   7.82   1.14  2.322E-02   609.31  45.490  6.303E-01 Bi214 
727.34       16.  49.52   1.46  2.051E-02   727.33   6.650  3.660E-01 Bi212 
860.46       23.  31.46   1.57  1.823E-02   860.53  12.400  3.231E-01 Tl208 
911.27      120.  10.87   1.56  1.750E-02   911.20  26.200  8.137E-01 Ac228 
964.53       14.  58.89   1.66  1.681E-02   964.08  14.500  1.771E-01 Eu152 
969.16       47.  21.20   1.66  1.675E-02   968.96  15.900  5.461E-01 Ac228 

1120.01       52.  16.21   0.78  1.507E-02  1120.29  14.910  7.191E-01 Bi214 
1273.59        2. 256.38   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.89      441.   4.68   1.96  1.229E-02  1460.82  10.550  1.061E+01 K40   
1764.66       19.  23.80   2.18  1.048E-02  1764.49  15.310  3.623E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.24    74.77       158.        57. 2.056E+03   69.71   0.867  -      s 
308.43    77.06       139.       127. 4.332E+03   32.82   0.887  -        
349.55    87.35       120.        73. 2.010E+03   52.38   0.974  -        
836.69   209.23        73.        52. 1.125E+03   57.72   0.748 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    247.06    61.71        60.         5.     0.002   424.55   0.795s
Th-234    252.81    63.15       118.        26.     0.010   124.98   0.799s
Th-234    371.11    92.75       174.        62.     0.023    64.88   0.832s
U-235     373.52    93.35       159.        49.     0.018    78.76   0.833D
Ac-228    373.52    93.35       132.        99.     0.037    41.84   1.437D
Eu-152    484.87   121.21       114.         7.     0.003   420.36   0.864s
Eu-154    500.60   125.15        76.         3.     0.001   929.47   0.865s
Pa-234    526.02   131.51       148.       -11.    -0.004   329.03   0.874s
U-235     577.15   144.30       145.        17.     0.006   211.74   0.888 
U-235     653.13   163.31       135.         7.     0.002   504.80   0.909s
U-235     742.82   185.75       151.        50.     0.018    75.22   0.933s
Ra-226    742.81   185.75       130.        52.     0.019    68.03   0.934s
U-235     816.11   204.08        62.        15.     0.006   153.86   0.954s
Pb-212    954.41   238.68       124.       381.     0.141    13.71   0.982 
Pb-214    967.29   241.91       112.        91.     0.034    42.97   1.339s
Tl-208   1109.53   277.49        49.        28.     0.010    78.61   1.030 
Pb-214   1180.62   295.27        49.       141.     0.052    22.20   0.761s
Pb-212   1199.75   300.06        57.        27.     0.010    82.55   1.053s
Ac-228   1352.25   338.21        67.        92.     0.034    37.74   1.326s
Eu-152   1377.78   344.59        60.        15.     0.006   154.56   1.098s
Pb-214   1406.71   351.83        40.       254.     0.094    14.58   0.838 
Tl-208   2331.50   583.13        34.       154.     0.057    20.27   1.239 
Bi-214   2436.62   609.42        32.       213.     0.079    15.64   1.137 
Cs-137   2656.25   664.35        35.        -8.    -0.003   217.43   1.402s
Eu-154   2899.92   725.28        44.        -9.    -0.003   218.72   1.457s
Bi-212   2908.16   727.34        36.        16.     0.006    99.04   1.460s
Eu-152   3109.12   777.59        24.        -1.     0.000  1636.69   1.505s
Tl-208   3440.57   860.46        15.        23.     0.009    62.93   1.574 
Eu-154   3490.64   872.98        25.        -3.    -0.001   486.30   1.585s
Ac-228   3643.79   911.27        15.       120.     0.044    21.73   1.559 
Eu-152   3856.83   964.53        26.        14.     0.005   117.78   1.658s
Ac-228   3875.36   969.16        26.        47.     0.017    42.40   1.662 
Eu-154   3982.48   995.94        24.        -2.    -0.001   645.11   1.683s
Eu-154   4017.46  1004.69        24.        -1.     0.000  1058.09   1.690s
Bi-214   4478.80  1120.01         5.        52.     0.019    32.42   0.776s
Eu-154   5093.29  1273.59        15.         2.     0.001   512.77   1.887s
Co-60    5333.85  1333.71        13.        -1.     0.000  1121.05   1.926s
K-40     5842.78  1460.89        15.       441.     0.163     9.37   1.961 
Bi-214   7058.70  1764.66         7.        19.     0.007    47.59   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8460E-01                                      5.12E+12             
911.20 8.137E-01  (  6.221E-02 1.09E+01 2.62E+01 G  
968.96 5.461E-01 -   1.379E-01 2.12E+01 1.59E+01 G  
338.32 7.177E-01 @(  1.493E-01 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.913E+00 +   5.174E-01 2.09E+01 4.10E+00 XA 

Am-241   I   3.2044E-02                                      1.58E+05             
59.54 3.204E-02 ?(  1.097E-01 2.12E+02 3.59E+01 G  

Bi-212   N   3.6599E-01                                      5.12E+12             
727.33 3.660E-01 ?(P 3.195E-01 4.95E+01 6.65E+00 G  
785.37-8.522E-02 % P 2.291E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   3.672E+00 1.00E+03 1.51E+00 G  

Bi-214   N   6.5224E-01                                      5.84E+05             
609.31 6.303E-01  (P 3.869E-02 7.82E+00 4.55E+01 G  

1120.29 7.191E-01  (  7.376E-02 1.62E+01 1.49E+01 G  
1764.49 3.623E-01 - P 1.196E-01 2.38E+01 1.53E+01 G  

Co-60    T  -2.1885E-03                                      1.93E+03             
1332.49-2.188E-03 ?(  1.985E-02 5.61E+02 1.00E+02 G  
1173.23-1.486E-03 %   2.489E-02 1.02E+03 9.98E+01 G  

Cs-137   I  -1.3672E-02                                      1.10E+04             
661.66-1.367E-02 ?(  2.318E-02 1.09E+02 8.50E+01 G  

Eu-152   I   9.5734E-02                                      4.94E+03             
344.28 5.138E-02 ?(  6.167E-02 7.73E+01 2.66E+01 G  
121.78 1.667E-02 -   5.681E-02 2.10E+02 2.84E+01 G  
778.90-1.066E-02 -   1.425E-01 8.18E+02 1.30E+01 G  
964.08 1.771E-01  (  1.527E-01 5.89E+01 1.45E+01 G  

1112.08-6.778E-03 %   1.402E-01 1.26E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.346E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -2.4682E-04                                      3.14E+03             
873.18-4.267E-02 ?(  1.660E-01 2.43E+02 1.22E+01 G  
123.07 4.308E-03 +   3.270E-02 4.65E+02 4.04E+01 G  

1274.43 1.455E-02 ?(  5.928E-02 2.56E+02 3.49E+01 G  
723.30-6.880E-02 +   1.181E-01 1.09E+02 2.00E+01 G  

1004.72-1.436E-02 +   1.235E-01 5.29E+02 1.79E+01 G  
996.25-4.027E-02 &   2.093E-01 3.23E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0607E+01                                      4.57E+11             
1460.82 1.061E+01  (P 2.182E-01 4.68E+00 1.06E+01 G  

Pa-234   N  -3.6751E-02                                      1.63E+12             
131.30-3.675E-02 ?(  9.787E-02 1.65E+02 1.82E+01 G  
569.50 2.544E-03 &   2.000E-01 4.78E+03 9.30E+00 G  
946.00 0.000E+00 &   2.056E-01 1.00E+03 1.35E+01 G  
880.52-4.477E-04 %   1.819E-01 2.47E+04 1.05E+01 G  
883.24-6.087E-03 %   1.943E-01 1.95E+03 9.70E+00 G  

Pb-212   N   6.3184E-01                                      5.12E+12             
238.63 6.264E-01  (P 4.276E-02 6.86E+00 4.36E+01 G  
300.09 7.064E-01 ?(P 4.557E-01 4.13E+01 3.18E+00 G  

Pb-214   N   6.4231E-01                                      5.84E+05             
351.93 6.526E-01  (P 3.803E-02 7.29E+00 3.56E+01 G  
295.22 6.225E-01  (P 7.239E-02 1.11E+01 1.84E+01 G  
242.00 9.053E-01 +   2.453E-01 2.15E+01 7.27E+00 G  

Ra-226   N   9.3802E-01                                      5.84E+05             
186.21 9.380E-01  (  4.798E-01 3.40E+01 3.56E+00 G  

Th-234   N   1.1799E+00                                      1.63E+12             
63.30 1.214E+00  (  1.187E+00 6.25E+01 3.75E+00 G  
92.59 1.151E+00  (  5.662E-01 3.24E+01 4.34E+00 G  

Tl-208   N   2.3598E-01                                      5.12E+12             
583.19 2.360E-01  (P 2.084E-02 1.01E+01 8.50E+01 G  
277.37 3.315E-01 + P 1.929E-01 3.93E+01 6.60E+00 G  
860.53 3.231E-01 +   1.263E-01 3.15E+01 1.24E+01 G  

U-235    N   7.2604E-02                                      2.57E+11             
143.77 9.362E-02  (  1.588E-01 1.06E+02 1.09E+01 G  
205.32 2.046E-01 ?(  2.447E-01 7.69E+01 5.02E+00 G  
163.36 8.098E-02 &(  3.327E-01 2.52E+02 5.08E+00 G  
185.72 5.620E-02  (  3.226E-02 3.76E+01 5.70E+01 G  

Energy duplication    
93.35 6.690E-01 *   4.043E-01 3.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

79 of 330



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 11:16:08
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.71        60.         5.     0.002   424.55   3.204E-02   
Th-234      63.15       118.        26.     0.010   124.98   1.214E+00   
Th-234      92.75       174.        62.     0.023    64.88   1.151E+00   
U-235       93.35       159.        49.     0.018    78.76   6.690E-01   
Eu-152     121.21       114.         7.     0.003   420.36   1.667E-02   
Eu-154     125.15        76.         3.     0.001   929.47   4.308E-03   
Pa-234     131.51       148.       -11.    -0.004   329.03  -3.675E-02   
U-235      144.30       145.        17.     0.006   211.74   9.362E-02   
U-235      163.31       135.         7.     0.002   504.80   8.098E-02   
U-235      185.75       151.        50.     0.018    75.22   5.620E-02   
Ra-226     185.75       130.        52.     0.019    68.03   9.380E-01   
U-235      204.08        62.        15.     0.006   153.86   2.046E-01   
Eu-152     344.59        60.        15.     0.006   154.56   5.138E-02   
Cs-137     664.35        35.        -8.    -0.003   217.43  -1.367E-02   
Eu-154     725.28        44.        -9.    -0.003   218.72  -6.880E-02   
Eu-152     777.59        24.        -1.     0.000  1636.69  -1.066E-02   
Eu-154     872.98        25.        -3.    -0.001   486.30  -4.267E-02   
Eu-152     964.53        26.        14.     0.005   117.78   1.771E-01   
Eu-154     995.94        24.        -2.    -0.001   645.11  -4.027E-02   
Eu-154    1004.69        24.        -1.     0.000  1058.09  -1.436E-02   
Eu-154    1273.59        15.         2.     0.001   512.77   1.455E-02   
Co-60     1333.71        13.        -1.     0.000  1121.05  -2.188E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8460E-01    7.8460E-01   1.7050E-01    1.7970E-01  6.221E-02
Am-241 #A    3.2037E-02    3.2044E-02   1.3604E-01    1.3606E-01  1.097E-01
Bi-212 #     3.6599E-01    3.6599E-01   4.2234E-01    4.2276E-01  3.195E-01
Bi-214       6.5220E-01    6.5224E-01   1.0557E-01    1.0956E-01  3.869E-02
Co-60  #A   -2.1479E-03   -2.1885E-03   2.4534E-02    2.4534E-02  1.985E-02
Cs-137 #A   -1.3627E-02   -1.3672E-02   2.9726E-02    2.9732E-02  2.318E-02
Eu-152 #C    9.5038E-02    9.5734E-02   9.3016E-02    9.3130E-02  6.167E-02
Eu-154 #A   -2.4401E-04   -2.4682E-04   8.7215E-04    8.7225E-04  1.660E-01
K-40         1.0607E+01    1.0607E+01   1.0276E+00    1.1572E+00  2.182E-01
Pa-234 #A   -3.6751E-02   -3.6751E-02   1.2092E-01    1.2127E-01  9.787E-02
Pb-212       6.3184E-01    6.3184E-01   8.7651E-02    9.8856E-02  4.276E-02
Pb-214       6.4227E-01    6.4231E-01   8.7068E-02    9.2103E-02  3.803E-02
Ra-226 #     9.3796E-01    9.3802E-01   6.3809E-01    6.4034E-01  4.798E-01
Th-234 #A    1.1799E+00    1.1799E+00   7.6553E-01    7.7361E-01  1.187E+00
Tl-208       2.3598E-01    2.3598E-01   4.9126E-02    5.1393E-02  2.084E-02
U-235  #A    7.2604E-02    7.2604E-02   5.4613E-02    5.4790E-02  1.588E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.392E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.3919995E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-18                Received:        03/19/13                      
Lab ID:          244183-004                    Prepared:        03/27/13 14:09                
Matrix:          Soil                          Analyzed:        05/10/13 11:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.07418 U        0.1101        0.08381           0.9     
Bismuth-212                          0.8242           0.4581        0.2509                    
Bismuth-214                          0.4183           0.08667       0.03756                   
Cesium-137                           0.0003201 U      0.02422       0.01992           0.07    
Cobalt-60                            0.004656 U       0.02771       0.02213           0.03    
Europium-152                         0.002251 U       0.01899       0.05733           0.1     
Europium-154                         0 U              0.05936       0.1415            0.2     
Lead-212                             0.4416           0.07535       0.03839                   
Lead-214                             0.4819           0.1005        0.04730                   
Potassium-40                        10.80             1.137         0.3524                    
Protactinium-234                     0.03201 U        0.04499       0.08943                   
Radium-226 (By Bismuth-214)          0.4183           0.08667       0.03756           0.2     
Thallium-208                         0.1576           0.04185       0.01725                   
Thorium-232 (By Actinium-228)        0.5289           0.1061        0.05666           0.9     
Thorium-234                          0.5431 U         1.443         1.159                     
Uranium-235                          0.05033 U        0.02838       0.1230            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244183-004                   Client ID : 12-PE-E0788-18        

Seqnum : 1513187585008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_008                                Batch         : 196641                       Time      : 10-MAY-2013 11:22     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.98 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.07418           0.08381     0.9      .11013           .11026           0.018        u        

Bismuth-212                         0.8242            0.2509               .45806           .46              0.058        u        

Bismuth-214                         0.4183            0.03756              .086667          .088729          0.0017       u        

Cesium-137                          0.0003201         0.01992     0.07     .024222          .024222          -0.0026      u        

Cobalt-60                           0.004656          0.02213     0.03     .027707          .027707          -0.00079     u        

Europium-152                        0.002251          0.05733     0.1      .018991          .018992          0.0099       u        

Europium-154                        0                 0.1415      0.2      .059357          .059357          0.020        u        

Lead-212                            0.4416            0.03839              .07535           .083732          0.0087       u        

Lead-214                            0.4819            0.04730              .10049           .10401           0.0083       u        

Potassium-40                        10.80             0.3524               1.1367           1.2596           -0.32        u        

Protactinium-234                    0.03201           0.08943              .044985          .045685          0.0093       u        

Radium-226 (By Bismuth-214)         0.4183            0.03756     0.2      .086667          .088729          0.0017       u        

Thallium-208                        0.1576            0.01725              .04185           .043068          0.015        u        

Thorium-232 (By Actinium-228)       0.5289            0.05666     0.9      .10606           .11277           0.028        u        

Thorium-234                         0.5431            1.159                1.4429           1.4438           0.052        u        

Uranium-235                         0.05033           0.1230      0.18     .028383          .028567          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-18          
Sample Description: 244183-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:00           Live Time: 2700   sec

Acquisition Time: 5/10/2013 11:22:56        Real Time: 2702   sec
Analysis Time: 5/10/2013 12:08           Dead Time: 0.09   %

Analysis Quantity: 3.060E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.289E-01      1.061E-01      1.128E-01      5.666E-02
Am-241    #AB    7.418E-02      1.101E-01      1.103E-01      8.381E-02
Bi-212    #      8.242E-01      4.581E-01      4.600E-01      2.509E-01
Bi-214           4.183E-01      8.667E-02      8.873E-02      3.756E-02
Co-60     #AB    4.656E-03      2.771E-02      2.771E-02      2.213E-02
Cs-137    #AB    3.201E-04      2.422E-02      2.422E-02      1.992E-02
Eu-152    #AB    2.251E-03      1.899E-02      1.899E-02      5.733E-02
Eu-154    #AB    0.000E+00      5.936E-02      5.936E-02      1.415E-01
K-40             1.080E+01      1.137E+00      1.260E+00      3.524E-01
Pa-234    #AB    3.201E-02      4.499E-02      4.569E-02      8.943E-02
Pb-212           4.416E-01      7.535E-02      8.373E-02      3.839E-02
Pb-214           4.819E-01      1.005E-01      1.040E-01      4.730E-02
Ra-226    #      1.296E+00      6.385E-01      6.445E-01      3.938E-01
Th-234    #AB    5.431E-01      1.443E+00      1.444E+00      1.159E+00
Tl-208           1.576E-01      4.185E-02      4.307E-02      1.725E-02
U-235     #AB    5.033E-02      2.838E-02      2.857E-02      1.230E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.565E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_008.An1               

Sample description                                             
244183-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_008.An1

Acquisition information
Start time:                 5/10/2013 11:22:56
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0598E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0598E+02) = 

8.8329E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1036

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.51       12.  74.23   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.24       12. 132.85   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.431E-01 Th234 
74.79       52.  29.18   0.83  2.843E-02
77.21       91.  18.40   0.83  3.023E-02
93.10       48.  34.44   0.85  3.990E-02    93.35   4.100  9.533E-01 Ac228 

93.35   5.760  6.786E-01 U235  
92.59   4.343  9.084E-01 Th234 
93.35   5.760  6.786E-01 U235  

93.22       45.  35.82   0.70  3.990E-02    93.35   4.100  9.079E-01 Ac228 
93.35   5.760  6.463E-01 U235  

122.62        3. 421.79   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
186.01       50.  28.20   0.96  4.819E-02   185.72  57.000  5.900E-02 U235  

186.21   3.555  9.469E-01 Ra226 
185.72  57.000  5.900E-02 U235  

186.12       68.  24.63   0.61  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.296E+00 Ra226 

238.57      260.   8.34   1.00  4.318E-02   238.63  43.600  4.416E-01 Pb212 
241.78       64.  23.18   0.82  4.285E-02   242.00   7.268  6.685E-01 Pb214 
295.02       87.  16.54   0.95  3.815E-02   295.22  18.414  3.810E-01 Pb214 
299.87        7. 123.70   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25       60.  19.58   0.90  3.494E-02   338.32  11.400  4.912E-01 Ac228 
351.87      180.  10.26   0.84  3.404E-02   351.93  35.600  4.713E-01 Pb214 
570.36       11.  70.27   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.12      101.  13.28   0.94  2.416E-02   583.19  85.000  1.615E-01 Tl208 
609.25      144.   9.80   1.27  2.345E-02   609.31  45.490  4.183E-01 Bi214 
616.10       13.  47.96   0.59  2.327E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.71       31.  27.79   1.47  2.078E-02   727.33   6.650  7.225E-01 Bi212 
785.95       10.  80.60   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.85        9.  79.87   1.57  1.851E-02   860.53  12.400    PBC<MDA Tl208 
879.99        1. 953.05   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
881.48        1. 570.55   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.15       69.  15.68   1.72  1.779E-02   911.20  26.200  4.843E-01 Ac228 
969.35       52.  16.61   1.00  1.704E-02   968.96  15.900  6.292E-01 Ac228 

1120.06       47.  19.59   0.67  1.535E-02  1120.29  14.910  6.689E-01 Bi214 
1334.07        2. 297.53   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.71      437.   5.04   1.86  1.254E-02  1460.82  10.550  1.080E+01 K40   
1764.11       12.  29.02   1.94  1.069E-02  1764.49  15.310  2.479E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.67    74.90       101.        42. 1.470E+03   76.30   0.687  -      s 
308.34    77.32       106.        73. 2.428E+03   46.81   0.778  -      s 

2462.34   616.10        10.        13. 5.414E+02   95.92   0.590  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    245.18    61.51        36.        12.     0.005   148.47   0.812s
Th-234    252.08    63.24       113.        12.     0.004   265.69   0.816s
Ac-228    372.41    93.35       100.        45.     0.017    71.65   0.700D
U-235     372.41    93.35       111.        48.     0.018    68.89   0.852D
Eu-152    489.39   122.62        91.         3.     0.001   843.58   0.885s
Pa-234    523.30   131.11       112.        -4.    -0.001   797.33   0.896s
U-235     652.59   163.46       110.       -17.    -0.006   184.31   0.932s
U-235     742.74   186.01        73.        50.     0.018    56.39   0.957s
Ra-226    743.18   186.12        78.        68.     0.025    49.27   0.605s
Pb-212    952.80   238.57        90.       254.     0.094    16.68   1.000 
Pb-214    965.64   241.78        72.        64.     0.024    46.35   0.822s
Pb-214   1178.45   295.02        49.        82.     0.030    33.08   0.953 
Pb-212   1197.83   299.87        55.         7.     0.003   247.40   1.081s
Ac-228   1351.26   338.25        32.        60.     0.022    39.16   0.895 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:08:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1374.03   343.94        47.        -1.     0.000  1937.38   1.126s
Pb-214   1405.78   351.88        57.       178.     0.066    20.18   0.851s
Pa-234   2279.38   570.36        25.        11.     0.004   140.54   1.340s
Tl-208   2330.41   583.12        22.       101.     0.038    26.56   0.942s
Bi-214   2434.93   609.25        28.       136.     0.051    19.60   1.273 
Eu-154   2893.22   723.82        44.        -7.    -0.003   266.46   1.467s
Bi-212   2908.77   727.71        21.        31.     0.011    55.57   1.470 
Bi-212   3141.78   785.95        25.        10.     0.004   161.21   1.514s
Tl-208   3441.44   860.85        22.         9.     0.003   159.74   1.568s
Pa-234   3518.05   879.99        18.         1.     0.000  1906.09   1.582s
Pa-234   3524.01   881.48        15.         1.     0.000  1141.11   1.584s
Ac-228   3642.74   911.15        12.        69.     0.026    31.35   1.724s
Ac-228   3875.65   969.35         7.        52.     0.019    33.22   1.004s
Eu-154   3983.06   996.19        26.        -4.    -0.001   397.58   1.657s
Eu-152   4454.10  1113.87        29.        -8.    -0.003   197.77   1.724 
Bi-214   4478.87  1120.06        13.        47.     0.017    39.17   0.675s
Eu-154   5094.87  1273.92        24.        -3.    -0.001   532.26   1.803s
Co-60    5335.75  1334.07        15.         2.     0.001   595.06   1.828s
K-40     5842.93  1460.71        37.       437.     0.162    10.08   1.857 
Bi-214   7058.48  1764.11         8.        12.     0.005    58.05   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2886E-01                                      5.12E+12             
911.20 4.843E-01 @(  5.666E-02 1.57E+01 2.62E+01 G  
968.96 6.292E-01  (  7.391E-02 1.66E+01 1.59E+01 G  
338.32 4.912E-01  (  1.086E-01 1.96E+01 1.14E+01 G  

Energy duplication    
93.35 9.079E-01 +   4.650E-01 3.58E+01 4.10E+00 XA 

Am-241   I   7.4176E-02                                      1.58E+05             
59.54 7.418E-02 ?(  8.381E-02 7.42E+01 3.59E+01 G  

Bi-212   N   8.2424E-01                                      5.12E+12             
727.33 7.225E-01 ?(  2.509E-01 2.78E+01 6.65E+00 G  
785.37 1.434E+00 &(  1.745E+00 8.06E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.893E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.1825E-01                                      5.84E+05             
609.31 4.183E-01  (P 3.756E-02 9.80E+00 4.55E+01 G  

1120.29 6.689E-01 + P 1.210E-01 1.96E+01 1.49E+01 G  
1764.49 2.479E-01 - P 1.343E-01 2.90E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:08:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   4.6561E-03                                      1.93E+03             
1332.49 4.656E-03 ?(  2.213E-02 2.98E+02 1.00E+02 G  
1173.23-1.293E-03 &   2.196E-02 1.04E+03 9.98E+01 G  

Cs-137   I   3.2013E-04                                      1.10E+04             
661.66 3.201E-04 &(  1.992E-02 3.78E+03 8.50E+01 G  

Eu-152   I   2.2513E-03                                      4.94E+03             
344.28-3.611E-03 ?(  5.733E-02 9.69E+02 2.66E+01 G  
121.78 7.738E-03 &(  5.330E-02 4.22E+02 2.84E+01 G  
778.90 7.642E-05 &   1.601E-01 1.27E+05 1.30E+01 G  
964.08 0.000E+00 -   4.321E-01 1.00E+03 1.45E+01 G  

1112.08-1.309E-01 +   1.995E-01 9.89E+01 1.34E+01 G  
1408.01 0.000E+00 -   1.572E-01 1.00E+03 2.09E+01 G  

K-40     N   1.0799E+01                                      4.57E+11             
1460.82 1.080E+01  (P 3.524E-01 5.04E+00 1.06E+01 G  

Pa-234   N   3.2008E-02                                      1.63E+12             
131.30-1.373E-02 ?(  8.943E-02 3.99E+02 1.82E+01 G  
569.50 1.601E-01 &(  1.677E-01 7.03E+01 9.30E+00 G  
946.00 0.000E+00 &   1.575E-01 1.00E+03 1.35E+01 G  
880.52 1.089E-02 ?(  1.694E-01 9.53E+02 1.05E+01 G  
883.24 1.788E-02 &(  1.653E-01 5.71E+02 9.70E+00 G  

Pb-212   N   4.4157E-01                                      5.12E+12             
238.63 4.416E-01  (P 3.839E-02 8.34E+00 4.36E+01 G  
300.09 1.999E-01 - P 4.712E-01 1.24E+02 3.18E+00 G  

Pb-214   N   4.8187E-01                                      5.84E+05             
351.93 4.819E-01  (P 4.730E-02 1.01E+01 3.56E+01 G  
295.22 3.810E-01 - P 7.617E-02 1.65E+01 1.84E+01 G  
242.00 6.685E-01 + P 2.082E-01 2.32E+01 7.27E+00 G  

Ra-226   N   1.2959E+00                                      5.84E+05             
186.21 1.296E+00  (  3.938E-01 2.46E+01 3.56E+00 G  

Th-234   N   5.4307E-01                                      1.63E+12             
63.30 5.431E-01 &(  1.159E+00 1.33E+02 3.75E+00 G  
92.59 0.000E+00 -   5.682E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.5757E-01                                      5.12E+12             
583.19 1.615E-01  (  1.725E-02 1.33E+01 8.50E+01 G  
277.37 0.000E+00 &   2.495E-01 1.00E+03 6.60E+00 G  
860.53 1.305E-01 &(  1.563E-01 7.99E+01 1.24E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:08:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   5.0333E-02                                      2.57E+11             
143.77 5.161E-03 %(  1.230E-01 1.45E+03 1.09E+01 G  
205.32 1.070E-02 &   2.549E-01 1.45E+03 5.02E+00 G  
163.36-2.164E-01 +   3.167E-01 9.22E+01 5.08E+00 G  
185.72 5.900E-02  (  2.367E-02 2.82E+01 5.70E+01 G  

Energy duplication    
93.35 6.786E-01     3.494E-01 3.44E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.51        36.        12.     0.005   148.47   7.418E-02   
Th-234      63.24       113.        12.     0.004   265.69   5.431E-01   
U-235       93.35       111.        48.     0.018    68.89   6.786E-01   
Pa-234     131.11       112.        -4.    -0.001   797.33  -1.373E-02   
U-235      163.46       110.       -17.    -0.006   184.31  -2.164E-01   
U-235      186.01        73.        50.     0.018    56.39   5.900E-02   
Pa-234     570.36        25.        11.     0.004   140.54   1.601E-01   
Eu-154     723.82        44.        -7.    -0.003   266.46  -5.796E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:08:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212     727.71        21.        31.     0.011    55.57   7.225E-01   
Bi-212     785.95        25.        10.     0.004   161.21   1.434E+00   
Pa-234     879.99        18.         1.     0.000  1906.09   1.089E-02   
Pa-234     881.48        15.         1.     0.000  1141.11   1.788E-02   
Eu-154     996.19        26.        -4.    -0.001   397.58  -7.122E-02   
Eu-154    1273.92        24.        -3.    -0.001   532.26  -1.800E-02   
Co-60     1334.07        15.         2.     0.001   595.06   4.656E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2886E-01    5.2886E-01   1.0606E-01    1.1277E-01  5.666E-02
Am-241 #A    7.4159E-02    7.4176E-02   1.1013E-01    1.1026E-01  8.381E-02
Bi-212 #     8.2424E-01    8.2424E-01   4.5806E-01    4.6000E-01  2.509E-01
Bi-214       4.1822E-01    4.1825E-01   8.6667E-02    8.8729E-02  3.756E-02
Co-60  #A    4.5696E-03    4.6561E-03   2.7707E-02    2.7707E-02  2.213E-02
Cs-137 #A    3.1908E-04    3.2013E-04   2.4222E-02    2.4222E-02  1.992E-02
Eu-152 #A    2.2349E-03    2.2513E-03   1.8991E-02    1.8992E-02  5.733E-02
Eu-154 #A    0.0000E+00    0.0000E+00   5.9357E-02    5.9357E-02  1.415E-01
K-40         1.0799E+01    1.0799E+01   1.1367E+00    1.2596E+00  3.524E-01
Pa-234 #A    3.2008E-02    3.2008E-02   4.4985E-02    4.5685E-02  8.943E-02
Pb-212       4.4157E-01    4.4157E-01   7.5350E-02    8.3732E-02  3.839E-02
Pb-214       4.8184E-01    4.8187E-01   1.0049E-01    1.0401E-01  4.730E-02
Ra-226 #     1.2959E+00    1.2959E+00   6.3847E-01    6.4449E-01  3.938E-01
Th-234 #A    5.4307E-01    5.4307E-01   1.4429E+00    1.4438E+00  1.159E+00
Tl-208       1.5757E-01    1.5757E-01   4.1850E-02    4.3068E-02  1.725E-02
U-235  #A    5.0333E-02    5.0333E-02   2.8383E-02    2.8567E-02  1.230E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.412E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4122610E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-19                Received:        03/19/13                      
Lab ID:          244183-005                    Prepared:        03/27/13 14:09                
Matrix:          Soil                          Analyzed:        05/10/13 11:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03229 U        0.1997         0.1629            0.9     
Bismuth-212                          0.7914           0.3936         0.2054                    
Bismuth-214                          0.5283           0.09219        0.03561                   
Cesium-137                           0.006076 U       0.02407        0.01911           0.07    
Cobalt-60                           -0.002921 U       0.03041        0.02466           0.03    
Europium-152                         0.04233 U        0.05906        0.05479           0.1     
Europium-154                        -0.01635 U        0.06975        0.1801            0.2     
Lead-212                             0.5430           0.08011        0.04039                   
Lead-214                             0.6181           0.1006         0.04110                   
Potassium-40                         9.011            0.9534         0.2198                    
Protactinium-234                     0.05397 U        0.06961        0.09467                   
Radium-226 (By Bismuth-214)          0.5283           0.09219        0.03561           0.2     
Thallium-208                         0.1830           0.04346        0.01949                   
Thorium-232 (By Actinium-228)        0.7617           0.1563         0.05974           0.9     
Thorium-234                          0.7694 U         0.6727         1.239                     
Uranium-235                          0.04969 U        0.03714        0.1451            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0

93 of 330



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244183-005                   Client ID : 12-PE-E0788-19        

Seqnum : 1533187599007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_007                                Batch         : 196641                       Time      : 10-MAY-2013 11:25     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.59 g                     Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.03229          0.1629      0.9      .19972           .19973           0.018        u        

Bismuth-212                         0.7914            0.2054               .3936            .39568           0.058        u        

Bismuth-214                         0.5283            0.03561              .092192          .095202          0.0017       u        

Cesium-137                          0.006076          0.01911     0.07     .024067          .024069          -0.0026      u        

Cobalt-60                           -0.002921         0.02466     0.03     .030405          .030405          -0.00079     u        

Europium-152                        0.04233           0.05479     0.1      .059062          .059097          0.0099       u        

Europium-154                        -0.01635          0.1801      0.2      .069751          .069757          0.020        u        

Lead-212                            0.5430            0.04039              .080111          .089227          0.0087       u        

Lead-214                            0.6181            0.04110              .10058           .10465           0.0083       u        

Potassium-40                        9.011             0.2198               .95343           1.0552           -0.32        u        

Protactinium-234                    0.05397           0.09467              .069609          .07089           0.0093       u        

Radium-226 (By Bismuth-214)         0.5283            0.03561     0.2      .092192          .095202          0.0017       u        

Thallium-208                        0.1830            0.01949              .043459          .045008          0.015        u        

Thorium-232 (By Actinium-228)       0.7617            0.05974     0.9      .1563            .16573           0.028        u        

Thorium-234                         0.7694            1.239                .67265           .67657           0.052        u        

Uranium-235                         0.04969           0.1451      0.18     .037144          .037266          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-19          
Sample Description: 244183-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 10:00           Live Time: 2700   sec

Acquisition Time: 5/10/2013 11:25:47        Real Time: 2706   sec
Analysis Time: 5/10/2013 12:11           Dead Time: 0.23   %

Analysis Quantity: 3.186E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.617E-01      1.563E-01      1.657E-01      5.974E-02
Am-241    #AB   -3.229E-02      1.997E-01      1.997E-01      1.629E-01
Bi-212           7.914E-01      3.936E-01      3.957E-01      2.054E-01
Bi-214           5.283E-01      9.219E-02      9.520E-02      3.561E-02
Co-60     #AB   -2.921E-03      3.040E-02      3.041E-02      2.466E-02
Cs-137    #AB    6.076E-03      2.407E-02      2.407E-02      1.911E-02
Eu-152    #AB    4.233E-02      5.906E-02      5.910E-02      5.479E-02
Eu-154    #AB   -1.635E-02      6.975E-02      6.976E-02      1.801E-01
K-40             9.011E+00      9.534E-01      1.055E+00      2.198E-01
Pa-234    #AB    5.397E-02      6.961E-02      7.089E-02      9.467E-02
Pb-212           5.430E-01      8.011E-02      8.923E-02      4.039E-02
Pb-214           6.181E-01      1.006E-01      1.047E-01      4.110E-02
Ra-226     AB    1.626E-01      5.694E-01      5.695E-01      4.604E-01
Th-234     AB    7.694E-01      6.727E-01      6.766E-01      1.239E+00
Tl-208           1.830E-01      4.346E-02      4.501E-02      1.949E-02
U-235      AB    4.969E-02      3.714E-02      3.727E-02      1.451E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.352E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_007.An1               

Sample description                                             
244183-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_007.An1

Acquisition information
Start time:                 5/10/2013 11:25:47
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1859E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1859E+02) = 

8.4833E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0775

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.11       17.  94.27   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.69      108.  16.55   0.81  2.746E-02
77.03      124.  15.86   0.81  2.925E-02
92.03        4.  37.54   0.83  3.937E-02
92.57       39.  43.71   0.83  3.899E-02    92.59   4.343  7.219E-01 Th234 
93.33       20.  53.14   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
121.71        4. 388.21   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.10        2. 883.40   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.70       13. 121.19   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
185.61       44.  37.47   0.93  4.855E-02   185.72  57.000  4.969E-02 U235  
186.11        9. 175.08   0.93  4.851E-02   186.21   3.555    PBC<MDA Ra226 
238.69      332.   7.28   0.97  4.347E-02   238.63  43.600  5.430E-01 Pb212 
277.61       23.  48.68   1.03  3.983E-02   277.37   6.600  2.800E-01 Tl208 
295.12      115.  13.62   1.09  3.830E-02   295.22  18.414  4.995E-01 Pb214 
300.25       17.  59.46   1.05  3.789E-02   300.09   3.180  4.562E-01 Pb212 
338.24       69.  18.65   0.75  3.500E-02   338.32  11.400  5.418E-01 Ac228 
351.85      243.   7.98   1.21  3.408E-02   351.93  35.600  6.181E-01 Pb214 
583.07      124.  11.48   0.81  2.395E-02   583.19  85.000  1.847E-01 Tl208 
609.34      185.   8.38   1.19  2.322E-02   609.31  45.490  5.283E-01 Bi214 
661.40        4. 198.06   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.40       34.  23.09   1.14  2.051E-02   727.33   6.650  7.914E-01 Bi212 
860.93       12.  54.90   1.57  1.823E-02   860.53  12.400  1.709E-01 Tl208 
881.27        9.  64.49   1.59  1.793E-02   880.52  10.500  1.515E-01 Pa234 
911.01      106.  12.26   1.02  1.750E-02   911.20  26.200  7.263E-01 Ac228 
964.09       10.  91.87   1.66  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.98       70.  16.45   0.84  1.675E-02   968.96  15.900  8.199E-01 Ac228 
995.72        1. 426.20   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1120.32       62.  17.62   0.78  1.507E-02  1120.29  14.910  8.640E-01 Bi214 
1406.73        5. 106.02   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      387.   5.08   1.74  1.229E-02  1460.82  10.550  9.011E+00 K40   
1764.98       13.  30.66   2.18  1.048E-02  1764.49  15.310  2.521E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.92    74.68       133.        84. 3.055E+03   45.44   0.686  -      s 
308.28    77.03       148.       115. 3.946E+03   36.36   1.034  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.73    59.37       131.        -5.    -0.002   618.48   0.795s
Th-234    252.65    63.11       127.        17.     0.006   188.55   0.799s
Th-234    370.47    92.59       125.        39.     0.014    87.42   0.832D
Ac-228    373.52    93.35       135.        20.     0.008   106.28   0.833D
U-235     373.52    93.35        75.         4.     0.001    75.08   0.833D
Eu-152    486.86   121.71       113.         4.     0.001   776.41   0.864s
Eu-154    492.43   123.10       117.         2.     0.001  1766.81   0.865s
U-235     574.76   143.70       119.        13.     0.005   242.38   0.888s
U-235     742.71   185.72        89.        44.     0.016    74.93   0.933D
Ra-226    744.67   186.21       118.         9.     0.003   350.16   0.934D
U-235     820.36   205.15       108.        -8.    -0.003   398.58   0.954s
Pb-212    954.42   238.69       109.       328.     0.121    14.56   0.967 
Tl-208   1110.01   277.61        56.        23.     0.009    97.36   1.030s
Pb-214   1180.03   295.12        50.       112.     0.042    27.24   1.085 
Pb-212   1200.53   300.25        55.        17.     0.006   118.91   1.053 
Ac-228   1352.38   338.24        34.        69.     0.025    37.29   0.747s
Eu-152   1375.33   343.98        47.        -6.    -0.002   310.60   1.098s
Pb-214   1406.80   351.85        46.       239.     0.088    15.97   1.212 
Pa-234   2276.84   569.47        37.        -2.    -0.001   759.53   1.318s
Tl-208   2331.26   583.07        29.       120.     0.044    22.96   0.808s
Bi-214   2436.28   609.34        26.       178.     0.066    16.75   1.187 
Cs-137   2644.47   661.40        23.         4.     0.001   396.13   1.402s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2901.58   725.69        47.       -12.    -0.005   168.60   1.457s
Bi-212   2908.38   727.40        15.        34.     0.013    46.18   1.141 
Eu-152   3107.92   777.29        21.        -6.    -0.002   247.00   1.505s
Tl-208   3442.46   860.93        17.        12.     0.005   109.81   1.574s
Eu-154   3491.45   873.18        28.        -4.    -0.001   426.67   1.585s
Pa-234   3523.81   881.27        13.         9.     0.003   128.99   1.591s
Pa-234   3533.74   883.76        23.        -5.    -0.002   273.15   1.593s
Ac-228   3642.74   911.01        14.       106.     0.039    24.53   1.016s
Pa-234   3783.26   946.14        24.        -3.    -0.001   488.42   1.644s
Eu-152   3855.07   964.09        39.        10.     0.004   183.75   1.658s
Ac-228   3874.62   968.98        18.        70.     0.026    32.91   0.837s
Eu-154   3981.61   995.72        17.         1.     0.001   852.39   1.683s
Bi-214   4480.07  1120.32        13.        62.     0.023    35.24   0.783s
Co-60    5322.36  1330.84        19.        -1.     0.000  1040.90   1.926s
Eu-152   5626.05  1406.73        12.         5.     0.002   212.05   1.975s
K-40     5842.65  1460.85        15.       372.     0.138    10.17   1.735 
Bi-214   7059.97  1764.98         9.        13.     0.005    61.33   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6167E-01                                      5.12E+12             
911.20 7.263E-01  (  5.974E-02 1.23E+01 2.62E+01 G  
968.96 8.199E-01  (  1.150E-01 1.65E+01 1.59E+01 G  
338.32 5.418E-01 -   1.073E-01 1.86E+01 1.14E+01 G  

Energy duplication    
93.35 3.972E-01 }   5.277E-01 5.31E+01 4.10E+00 XA 

Am-241   I  -3.2291E-02                                      1.58E+05             
59.54-3.229E-02 ?(  1.629E-01 3.09E+02 3.59E+01 G  

Bi-212   N   7.9136E-01                                      5.12E+12             
727.33 7.914E-01  (P 2.054E-01 2.31E+01 6.65E+00 G  
785.37-1.144E-01 % P 1.659E+00 3.49E+03 1.11E+00 G  

1620.74-5.403E-02 %   1.315E+00 1.49E+03 1.51E+00 G  

Bi-214   N   5.2834E-01                                      5.84E+05             
609.31 5.283E-01  (P 3.561E-02 8.38E+00 4.55E+01 G  

1120.29 8.640E-01 +   1.184E-01 1.76E+01 1.49E+01 G  
1764.49 2.521E-01 - P 1.345E-01 3.07E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -2.9210E-03                                      1.93E+03             
1332.49-2.921E-03 ?(  2.466E-02 5.20E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.603E-02 1.00E+03 9.98E+01 G  

Cs-137   I   6.0756E-03                                      1.10E+04             
661.66 6.076E-03 &(  1.911E-02 1.98E+02 8.50E+01 G  

Eu-152   I   4.2331E-02                                      4.94E+03             
344.28-2.214E-02 &(  5.479E-02 1.55E+02 2.66E+01 G  
121.78 9.007E-03 &   5.712E-02 3.88E+02 2.84E+01 G  
778.90-7.027E-02 +   1.344E-01 1.23E+02 1.30E+01 G  
964.08 1.322E-01  (  1.881E-01 9.19E+01 1.45E+01 G  

1112.08 0.000E+00 &   2.477E-01 1.00E+03 1.34E+01 G  
1408.01 6.205E-02 ?(  9.863E-02 1.06E+02 2.09E+01 G  

Eu-154   I  -1.6348E-02                                      3.14E+03             
873.18-5.285E-02 ?(  1.801E-01 2.13E+02 1.22E+01 G  
123.07 2.811E-03 +   4.076E-02 8.83E+02 4.04E+01 G  

1274.43-9.894E-04 %   6.964E-02 4.28E+03 3.49E+01 G  
723.30-9.428E-02 +   1.232E-01 8.43E+01 2.00E+01 G  

1004.72-1.457E-03 %   1.080E-01 4.51E+03 1.79E+01 G  
996.25 2.596E-02 ?(  1.787E-01 4.26E+02 1.05E+01 G  

K-40     N   9.0109E+00                                      4.57E+11             
1460.82 9.011E+00  (P 2.198E-01 5.08E+00 1.06E+01 G  

Pa-234   N   5.3966E-02                                      1.63E+12             
131.30-2.317E-03 %(  9.467E-02 2.48E+03 1.82E+01 G  
569.50-3.194E-02 &   1.968E-01 3.80E+02 9.30E+00 G  
946.00-4.019E-02 &   1.570E-01 2.44E+02 1.35E+01 G  
880.52 1.515E-01 &(  1.381E-01 6.45E+01 1.05E+01 G  
883.24-9.578E-02 +   2.043E-01 1.37E+02 9.70E+00 G  

Pb-212   N   5.4304E-01                                      5.12E+12             
238.63 5.430E-01  (P 4.039E-02 7.28E+00 4.36E+01 G  
300.09 4.562E-01 - P 4.505E-01 5.95E+01 3.18E+00 G  

Pb-214   N   6.1812E-01                                      5.84E+05             
351.93 6.181E-01  (P 4.110E-02 7.98E+00 3.56E+01 G  
295.22 4.995E-01 - P 7.335E-02 1.36E+01 1.84E+01 G  
242.00-1.551E-02 %   3.462E-01 1.36E+03 7.27E+00 G  

Ra-226   N   1.6261E-01                                      5.84E+05             
Derived Ave Activity  

186.21 1.626E-01 }(  4.604E-01 1.75E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   7.6944E-01                                      1.63E+12             
63.30 8.246E-01 ?(  1.239E+00 9.43E+01 3.75E+00 G  
92.59 7.219E-01  (  4.836E-01 4.37E+01 4.34E+00 G  

Tl-208   N   1.8296E-01                                      5.12E+12             
583.19 1.847E-01  (P 1.949E-02 1.15E+01 8.50E+01 G  
277.37 2.800E-01 + P 2.089E-01 4.87E+01 6.60E+00 G  
860.53 1.709E-01 ?(  1.321E-01 5.49E+01 1.24E+01 G  

U-235    N   4.9689E-02                                      2.57E+11             
143.77 7.466E-02 ?(  1.451E-01 1.21E+02 1.09E+01 G  
205.32-1.006E-01 +   3.246E-01 1.99E+02 5.02E+00 G  
163.36 1.570E-02 %   2.954E-01 1.15E+03 5.08E+00 G  
185.72 4.969E-02 }   2.502E-02 3.75E+01 5.70E+01 G  

Energy duplication    
93.35 4.969E-02 }   2.788E-01 3.75E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.37       131.        -5.    -0.002   618.48  -3.229E-02   
Eu-152     121.71       113.         4.     0.001   776.41   9.007E-03   
Eu-154     123.10       117.         2.     0.001  1766.81   2.811E-03   
Eu-152     343.98        47.        -6.    -0.002   310.60  -2.214E-02   
Pa-234     569.47        37.        -2.    -0.001   759.53  -3.194E-02   
Cs-137     661.40        23.         4.     0.001   396.13   6.076E-03   
Eu-154     725.69        47.       -12.    -0.005   168.60  -9.428E-02   
Eu-152     777.29        21.        -6.    -0.002   247.00  -7.027E-02   
Eu-154     873.18        28.        -4.    -0.001   426.67  -5.285E-02   
Pa-234     881.27        13.         9.     0.003   128.99   1.515E-01   
Pa-234     883.76        23.        -5.    -0.002   273.15  -9.578E-02   
Pa-234     946.14        24.        -3.    -0.001   488.42  -4.019E-02   
Eu-152     964.09        39.        10.     0.004   183.75   1.322E-01   
Eu-154     995.72        17.         1.     0.001   852.39   2.596E-02   
Co-60     1330.84        19.        -1.     0.000  1040.90  -2.921E-03   
Eu-152    1406.73        12.         5.     0.002   212.05   6.205E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6167E-01    7.6167E-01   1.5630E-01    1.6573E-01  5.974E-02
Am-241 #A   -3.2284E-02   -3.2291E-02   1.9972E-01    1.9973E-01  1.629E-01
Bi-212       7.9136E-01    7.9136E-01   3.9360E-01    3.9568E-01  2.054E-01
Bi-214       5.2831E-01    5.2834E-01   9.2192E-02    9.5202E-02  3.561E-02
Co-60  #A   -2.8668E-03   -2.9210E-03   3.0405E-02    3.0405E-02  2.466E-02
Cs-137 #A    6.0556E-03    6.0756E-03   2.4067E-02    2.4069E-02  1.911E-02
Eu-152 #A    4.2023E-02    4.2331E-02   5.9062E-02    5.9097E-02  5.479E-02
Eu-154 #A   -1.6161E-02   -1.6348E-02   6.9751E-02    6.9757E-02  1.801E-01
K-40         9.0109E+00    9.0109E+00   9.5343E-01    1.0552E+00  2.198E-01
Pa-234 #A    5.3966E-02    5.3966E-02   6.9609E-02    7.0890E-02  9.467E-02
Pb-212       5.4304E-01    5.4304E-01   8.0111E-02    8.9227E-02  4.039E-02
Pb-214       6.1808E-01    6.1812E-01   1.0058E-01    1.0465E-01  4.110E-02
Ra-226  A    1.6260E-01    1.6261E-01   5.6939E-01    5.6947E-01  4.604E-01
Th-234  A    7.6944E-01    7.6944E-01   6.7265E-01    6.7657E-01  1.239E+00
Tl-208       1.8296E-01    1.8296E-01   4.3459E-02    4.5008E-02  1.949E-02
U-235   A    4.9689E-02    4.9689E-02   3.7144E-02    3.7266E-02  1.451E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:11:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_007.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.7 keV)     1.244E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.7 keV) 1.2436376E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0788-20                Received:        03/19/13                      
Lab ID:          244183-006                    Prepared:        03/27/13 14:14                
Matrix:          Soil                          Analyzed:        05/10/13 11:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:58                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.02571 U        0.2087         0.1706            0.9     
Bismuth-212                         0.4151           0.5707         0.2575                    
Bismuth-214                         0.5400           0.09644        0.03804                   
Cesium-137                          0.0004729 U      0.02576        0.02117           0.07    
Cobalt-60                           0.009049 U       0.03029        0.02378           0.03    
Europium-152                        0.03144 U        0.05685        0.05207           0.1     
Europium-154                        0.0006753 U      0.002894       0.1546            0.2     
Lead-212                            0.5365           0.08625        0.04444                   
Lead-214                            0.6459           0.09247        0.04696                   
Potassium-40                        9.853            1.001          0.2601                    
Protactinium-234                    0.03033 U        0.07311        0.09758                   
Radium-226 (By Bismuth-214)         0.5400           0.09644        0.03804           0.2     
Thallium-208                        0.2206           0.05391        0.02483                   
Thorium-232 (By Actinium-228)       0.6284           0.1198         0.05522           0.9     
Thorium-234                         0.7717 U         0.5720         1.357                     
Uranium-235                         0.2020           0.1939         0.1503            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244183-006                   Client ID : 12-PE-E0788-20        

Seqnum : 1523187587006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_006                                Batch         : 196641                       Time      : 10-MAY-2013 11:24     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333.5 g                      Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02571           0.1706      0.9      .20867           .20868           0.018        u        

Bismuth-212                         0.4151            0.2575               .57071           .57111           0.058        u        

Bismuth-214                         0.5400            0.03804              .096438          .099446          0.0017       u        

Cesium-137                          0.0004729         0.02117     0.07     .025755          .025755          -0.0026      u        

Cobalt-60                           0.009049          0.02378     0.03     .030294          .030297          -0.00079     u        

Europium-152                        0.03144           0.05207     0.1      .056847          .056867          0.0099       u        

Europium-154                        0.0006753         0.1546      0.2      .0028938         .002894          0.020        u        

Lead-212                            0.5365            0.04444              .086254          .094584          0.0087       u        

Lead-214                            0.6459            0.04696              .092472          .097279          0.0083       u        

Potassium-40                        9.853             0.2601               1.0006           1.116            -0.32        u        

Protactinium-234                    0.03033           0.09758              .073108          .073495          0.0093       u        

Radium-226 (By Bismuth-214)         0.5400            0.03804     0.2      .096438          .099446          0.0017       u        

Thallium-208                        0.2206            0.02483              .053906          .055722          0.015        u        

Thorium-232 (By Actinium-228)       0.6284            0.05522     0.9      .11979           .12812           0.028        u        

Thorium-234                         0.7717            1.357                .57195           .57658           0.052        u        

Uranium-235                         0.2020            0.1503      0.18     .19386           .19425           0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0788-20          
Sample Description: 244183-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0788                        Matrix: S         
Sample Time: 3/19/2013 09:58           Live Time: 2700   sec

Acquisition Time: 5/10/2013 11:24:45        Real Time: 2703   sec
Analysis Time: 5/10/2013 12:09           Dead Time: 0.12   %

Analysis Quantity: 3.335E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.284E-01      1.198E-01      1.281E-01      5.522E-02
Am-241    #AB    2.571E-02      2.087E-01      2.087E-01      1.706E-01
Bi-212           4.151E-01      5.707E-01      5.711E-01      2.575E-01
Bi-214           5.400E-01      9.644E-02      9.945E-02      3.804E-02
Co-60     #AB    9.049E-03      3.029E-02      3.030E-02      2.378E-02
Cs-137    #AB    4.729E-04      2.575E-02      2.575E-02      2.117E-02
Eu-152    #AB    3.144E-02      5.685E-02      5.687E-02      5.207E-02
Eu-154    #AB    6.753E-04      2.894E-03      2.894E-03      1.546E-01
K-40             9.853E+00      1.001E+00      1.116E+00      2.601E-01
Pa-234    #AB    3.033E-02      7.311E-02      7.350E-02      9.758E-02
Pb-212           5.365E-01      8.625E-02      9.458E-02      4.444E-02
Pb-214           6.459E-01      9.247E-02      9.728E-02      4.696E-02
Ra-226    #      1.447E+00      7.272E-01      7.319E-01      4.533E-01
Th-234    #AB    7.717E-01      5.719E-01      5.766E-01      1.357E+00
Tl-208           2.206E-01      5.391E-02      5.572E-02      2.483E-02
U-235     #      2.020E-01      1.939E-01      1.942E-01      1.503E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.536E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

Sample description                                             
244183-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_006.An1

Acquisition information
Start time:                 5/10/2013 11:24:45
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3350E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3350E+02) = 

8.1041E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1203

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.09        4. 405.89   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.69       10. 175.33   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.776E-01 Th234 
77.18      123.  18.16   0.90  2.765E-02
87.13       58.  32.51   0.76  3.395E-02
93.01       63.  30.34   0.68  3.702E-02    92.59   4.343  1.183E+00 Th234 

93.35   4.100  1.240E+00 Ac228 
93.35   5.760  8.829E-01 U235  
92.59   4.343  1.183E+00 Th234 
93.35   5.760  8.829E-01 U235  

121.86        7. 240.73   0.92  4.597E-02   121.78  28.410    PBC<MDA Eu152 
144.69       20.  83.76   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.131E-01 U235  
163.89       32.  47.98   0.96  4.789E-02   163.36   5.080  3.936E-01 U235  

163.36   5.080  3.936E-01 U235  
186.01       66.  26.49   0.98  4.662E-02   185.72  57.000  7.399E-02 U235  

186.21   3.555  1.187E+00 Ra226 
185.72  57.000  7.399E-02 U235  

186.08       80.  25.14   1.28  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.447E+00 Ra226 

208.13        3. 429.07   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.486E-02 U235  

238.64      367.   6.13   1.03  4.203E-02   238.63  43.600  5.877E-01 Pb212 
241.83       70.  23.15   1.03  4.174E-02   242.00   7.268  6.893E-01 Pb214 
277.34       23.  46.63   0.33  3.864E-02   277.37   6.600  2.754E-01 Tl208 
295.18      137.  11.94   1.11  3.721E-02   295.22  18.414  5.837E-01 Pb214 
300.32       32.  36.01   0.30  3.683E-02   300.09   3.180  8.325E-01 Pb212 

108 of 330



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.30       88.  16.93   0.63  3.412E-02   338.32  11.400  6.606E-01 Ac228 
344.38        6. 152.10   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.03      270.   7.88   1.12  3.324E-02   351.93  35.600  6.642E-01 Pb214 
583.00      144.  12.22   1.46  2.357E-02   583.19  85.000  2.163E-01 Tl208 
609.28      194.   8.38   1.32  2.288E-02   609.31  45.490  5.249E-01 Bi214 
722.08        3. 283.94   1.44  2.033E-02   723.30  20.050    PBC<MDA Eu154 
727.31       11.  68.75   1.45  2.025E-02   727.33   6.650    PBC<MDA Bi212 
778.45        2. 299.38   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.70       11.  69.58   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.93       25.  32.20   0.71  1.803E-02   860.53  12.400  3.317E-01 Tl208 
883.02        5. 120.53   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.09       91.  11.74   1.44  1.732E-02   911.20  26.200  6.030E-01 Ac228 
963.37        1. 760.14   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
968.90       57.  19.24   1.62  1.658E-02   968.96  15.900  6.470E-01 Ac228 

1120.19       43.  19.15   0.36  1.494E-02  1120.29  14.910  5.861E-01 Bi214 
1332.57        4. 167.40   1.85  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.62        7.  90.41   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      441.   4.86   1.42  1.219E-02  1460.82  10.550  9.853E+00 K40   
1620.98        2. 301.89   1.99  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.41       23.  26.97   2.05  1.039E-02  1764.49  15.310  4.351E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.86    77.18       155.       123. 4.435E+03   36.32   0.896  -      s 
348.65    87.13       127.        58. 1.697E+03   65.02   0.756  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.59    60.09       139.         4.     0.002   811.77   0.857s
Th-234    254.97    63.69       148.        10.     0.004   350.66   0.861s
Th-234    371.10    92.75       178.        55.     0.020    74.12   0.890s
Ac-228    373.49    93.35       126.        63.     0.023    60.68   0.677D
U-235     373.49    93.35       162.        56.     0.021    69.29   0.891D
Eu-152    487.43   121.86       156.         7.     0.003   481.46   0.918s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    491.11   122.79       178.        -7.    -0.003   527.32   0.920s
U-235     578.67   144.69       127.        20.     0.007   167.53   0.940s
U-235     655.38   163.89       101.        32.     0.012    95.96   0.959 
U-235     743.77   186.01       118.        66.     0.024    52.98   0.980s
Ra-226    744.06   186.08       115.        80.     0.030    50.27   1.276s
U-235     832.17   208.13        62.         3.     0.001   858.14   0.999s
Pb-212    953.81   238.56       136.       327.     0.121    15.71   1.034 
Pb-214    967.43   241.97       152.        51.     0.019    73.35   1.033 
Tl-208   1108.81   277.34        42.        23.     0.009    93.27   0.326s
Pb-214   1179.98   295.15        48.       139.     0.052    22.93   1.122 
Pb-212   1200.66   300.32        49.        32.     0.012    72.02   0.302s
Ac-228   1352.47   338.30        53.        86.     0.032    33.86   0.635s
Eu-152   1376.78   344.38        44.         6.     0.002   304.19   1.127s
Pb-214   1407.35   352.03        63.       262.     0.097    15.76   1.125s
Pa-234   2275.13   569.08        41.        -2.    -0.001   960.29   1.320s
Tl-208   2330.79   583.00        51.       144.     0.053    24.44   1.461 
Bi-214   2435.84   609.28        32.       182.     0.067    16.75   1.322s
Eu-154   2886.95   722.08        26.         3.     0.001   567.88   1.442s
Bi-212   2907.84   727.31        25.        11.     0.004   137.50   1.445s
Eu-152   3112.41   778.45        21.         2.     0.001   598.77   1.484s
Bi-212   3141.39   785.70        23.        11.     0.004   139.16   1.489 
Tl-208   3442.31   860.93        13.        25.     0.009    64.41   0.710s
Eu-154   3492.40   873.46        23.        -2.    -0.001   641.84   1.553s
Pa-234   3530.67   883.02        14.         5.     0.002   241.05   1.560s
Ac-228   3642.93   911.09        13.        91.     0.034    23.49   1.436 
Pa-234   3780.72   945.53        26.        -2.    -0.001   766.73   1.604s
Eu-152   3852.08   963.37        37.         1.     0.000  1520.28   1.617s
Ac-228   3874.22   968.90        31.        57.     0.021    38.48   1.620 
Eu-154   3983.25   996.16        29.        -5.    -0.002   300.15   1.638s
Eu-154   4018.29  1004.92        24.        -3.    -0.001   458.60   1.644s
Eu-152   4457.47  1114.68        27.        -6.    -0.002   250.14   1.714s
Bi-214   4479.51  1120.19        15.        43.     0.016    38.31   0.358s
Co-60    4691.65  1173.21        31.        -3.    -0.001   472.42   1.752s
Eu-154   5092.89  1273.47        29.        -5.    -0.002   325.32   1.812s
Co-60    5329.43  1332.57        19.         4.     0.001   334.80   1.845s
Eu-152   5633.81  1408.62        15.         7.     0.003   180.83   1.886s
K-40     5842.89  1460.85        23.       422.     0.156     9.72   1.417s
Bi-212   6483.97  1620.98        13.         2.     0.001   603.78   1.992s
Bi-214   7058.32  1764.41        15.        23.     0.009    53.94   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2838E-01                                      5.12E+12             
911.20 6.030E-01  (P 5.522E-02 1.17E+01 2.62E+01 G  
968.96 6.470E-01 ?(  1.486E-01 1.92E+01 1.59E+01 G  
338.32 6.606E-01  (P 1.314E-01 1.69E+01 1.14E+01 G  

Energy duplication    
93.35 1.240E+00 +   5.149E-01 3.03E+01 4.10E+00 XA 

Am-241   I   2.5706E-02                                      1.58E+05             
59.54 2.571E-02 &(  1.706E-01 4.06E+02 3.59E+01 G  

Bi-212   N   4.1507E-01                                      5.12E+12             
727.33 2.521E-01 ?(  2.575E-01 6.87E+01 6.65E+00 G  
785.37 1.539E+00  (  1.589E+00 6.96E+01 1.11E+00 G  

1620.74 3.068E-01 ?(  1.477E+00 3.02E+02 1.51E+00 G  

Bi-214   N   5.4001E-01                                      5.84E+05             
609.31 5.249E-01 @(P 3.804E-02 8.38E+00 4.55E+01 G  

1120.29 5.861E-01  (P 1.197E-01 1.92E+01 1.49E+01 G  
1764.49 4.351E-01 - P 1.690E-01 2.70E+01 1.53E+01 G  

Co-60    T   9.0486E-03                                      1.93E+03             
1332.49 9.049E-03 ?(  2.378E-02 1.67E+02 1.00E+02 G  
1173.23-7.231E-03 +   2.739E-02 2.36E+02 9.98E+01 G  

Cs-137   I   4.7293E-04                                      1.10E+04             
661.66 4.729E-04 &(  2.117E-02 2.72E+03 8.50E+01 G  

Eu-152   I   3.1437E-02                                      4.94E+03             
344.28 2.152E-02 &(  5.207E-02 1.52E+02 2.66E+01 G  
121.78 1.721E-02 ?(  6.748E-02 2.41E+02 2.84E+01 G  
778.90 2.707E-02 ?(  1.302E-01 2.99E+02 1.30E+01 G  
964.08 1.425E-02 ?(  1.771E-01 7.60E+02 1.45E+01 G  

1112.08-9.391E-02 &   1.833E-01 1.25E+02 1.34E+01 G  
1408.01 7.813E-02 ?(  1.053E-01 9.04E+01 2.09E+01 G  

Eu-154   I   6.7533E-04                                      3.14E+03             
873.18-2.993E-02 ?(  1.546E-01 3.21E+02 1.22E+01 G  
123.07-1.177E-02 &   5.061E-02 2.64E+02 4.04E+01 G  

1274.43-3.146E-02 +   8.098E-02 1.63E+02 3.49E+01 G  
723.30 1.925E-02 ?(  8.787E-02 2.84E+02 2.00E+01 G  

1004.72-3.281E-02 +   1.201E-01 2.29E+02 1.79E+01 G  
996.25-9.499E-02 +   2.249E-01 1.50E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.8530E+00                                      4.57E+11             
1460.82 9.853E+00  (P 2.601E-01 4.86E+00 1.06E+01 G  

Pa-234   N   3.0329E-02                                      1.63E+12             
131.30 2.902E-03 %(  9.758E-02 2.04E+03 1.82E+01 G  
569.50-2.580E-02 +   2.018E-01 4.80E+02 9.30E+00 G  
946.00-2.521E-02 +   1.564E-01 3.83E+02 1.35E+01 G  
880.52 0.000E+00 -   8.958E-02 1.00E+03 1.05E+01 G  
883.24 8.179E-02 &(  1.500E-01 1.21E+02 9.70E+00 G  

Pb-212   N   5.3645E-01                                      5.12E+12             
238.63 5.365E-01  (P 4.444E-02 7.85E+00 4.36E+01 G  
300.09 8.325E-01 + P 4.159E-01 3.60E+01 3.18E+00 G  

Pb-214   N   6.4585E-01                                      5.84E+05             
351.93 6.642E-01 @(P 4.696E-02 7.88E+00 3.56E+01 G  
295.22 6.104E-01  (P 7.047E-02 1.15E+01 1.84E+01 G  
242.00 5.085E-01 - P 2.846E-01 3.67E+01 7.27E+00 G  

Ra-226   N   1.4465E+00                                      5.84E+05             
186.21 1.447E+00  (  4.533E-01 2.51E+01 3.56E+00 G  

Th-234   N   7.7169E-01                                      1.63E+12             
63.30 4.776E-01 &(  1.357E+00 1.75E+02 3.75E+00 G  
92.59 1.026E+00  (  5.830E-01 3.71E+01 4.34E+00 G  

Tl-208   N   2.2056E-01                                      5.12E+12             
583.19 2.163E-01  (  2.483E-02 1.22E+01 8.50E+01 G  
277.37 2.754E-01  (  1.769E-01 4.66E+01 6.60E+00 G  
860.53 3.317E-01 +   1.141E-01 3.22E+01 1.24E+01 G  

U-235    N   2.0203E-01                                      2.57E+11             
143.77 1.131E-01 &(  1.503E-01 8.38E+01 1.09E+01 G  
205.32 3.486E-02 &   2.439E-01 4.29E+02 5.02E+00 G  
163.36 3.936E-01 &(  2.892E-01 4.80E+01 5.08E+00 G  
185.72 7.399E-02 -   2.857E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 7.879E-01     4.151E-01 3.46E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.09       139.         4.     0.002   811.77   2.571E-02   
Th-234      63.69       148.        10.     0.004   350.66   4.776E-01   
Th-234      92.75       178.        55.     0.020    74.12   1.026E+00   
U-235       93.35       162.        56.     0.021    69.29   7.879E-01   
Eu-152     121.86       156.         7.     0.003   481.46   1.721E-02   
Eu-154     122.79       178.        -7.    -0.003   527.32  -1.177E-02   
U-235      144.69       127.        20.     0.007   167.53   1.131E-01   
U-235      163.89       101.        32.     0.012    95.96   3.936E-01   
U-235      186.01       118.        66.     0.024    52.98   7.399E-02   
U-235      208.13        62.         3.     0.001   858.14   3.486E-02   
Eu-152     344.38        44.         6.     0.002   304.19   2.152E-02   
Pa-234     569.08        41.        -2.    -0.001   960.29  -2.580E-02   
Eu-154     722.08        26.         3.     0.001   567.88   1.925E-02   
Eu-152     778.45        21.         2.     0.001   598.77   2.707E-02   
Eu-154     873.46        23.        -2.    -0.001   641.84  -2.993E-02   
Pa-234     883.02        14.         5.     0.002   241.05   8.179E-02   
Pa-234     945.53        26.        -2.    -0.001   766.73  -2.521E-02   
Eu-152     963.37        37.         1.     0.000  1520.28   1.425E-02   
Eu-154     996.16        29.        -5.    -0.002   300.15  -9.499E-02   
Eu-154    1004.92        24.        -3.    -0.001   458.60  -3.281E-02   
Eu-152    1114.68        27.        -6.    -0.002   250.14  -9.391E-02   
Co-60     1173.21        31.        -3.    -0.001   472.42  -7.231E-03   
Eu-154    1273.47        29.        -5.    -0.002   325.32  -3.146E-02   
Co-60     1332.57        19.         4.     0.001   334.80   9.049E-03   
Eu-152    1408.62        15.         7.     0.003   180.83   7.813E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:09:55
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2838E-01    6.2838E-01   1.1979E-01    1.2812E-01  5.522E-02
Am-241 #A    2.5700E-02    2.5706E-02   2.0867E-01    2.0868E-01  1.706E-01
Bi-212  C    4.1507E-01    4.1507E-01   5.7071E-01    5.7111E-01  2.575E-01
Bi-214       5.3997E-01    5.4001E-01   9.6438E-02    9.9446E-02  3.804E-02
Co-60  #A    8.8805E-03    9.0486E-03   3.0294E-02    3.0297E-02  2.378E-02
Cs-137 #A    4.7138E-04    4.7293E-04   2.5755E-02    2.5755E-02  2.117E-02
Eu-152 #A    3.1208E-02    3.1437E-02   5.6847E-02    5.6867E-02  5.207E-02
Eu-154 #A    6.6761E-04    6.7533E-04   2.8938E-03    2.8940E-03  1.546E-01
K-40         9.8530E+00    9.8530E+00   1.0006E+00    1.1160E+00  2.601E-01
Pa-234 #A    3.0329E-02    3.0329E-02   7.3108E-02    7.3495E-02  9.758E-02
Pb-212       5.3645E-01    5.3645E-01   8.6254E-02    9.4584E-02  4.444E-02
Pb-214       6.4581E-01    6.4585E-01   9.2472E-02    9.7279E-02  4.696E-02
Ra-226 #     1.4464E+00    1.4465E+00   7.2720E-01    7.3188E-01  4.533E-01
Th-234 #A    7.7169E-01    7.7169E-01   5.7195E-01    5.7658E-01  1.357E+00
Tl-208       2.2056E-01    2.2056E-01   5.3906E-02    5.5722E-02  2.483E-02
U-235  #C    2.0203E-01    2.0203E-01   1.9386E-01    1.9425E-01  1.503E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.387E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3870790E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244183 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010                                                            Seqnum        : 1513171789011.4                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244183 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.4                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  

Page 1 of 1                                                                                                           1513164597003.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244183                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244183 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.4                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  

Page 1 of 1                                                                                                           1513164597010.4
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 

152 of 330



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

154 of 330



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        

164 of 330



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

194 of 330



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

196 of 330



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

199 of 330



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

214 of 330



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

224 of 330



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:25:24
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10687.   1.54   1.12  1.774E-02
45.48     5175.   2.04   0.79  1.759E-02
46.82     1554.   7.39   0.80  1.756E-02
121.88    85100.   0.37   0.92  1.556E-02   121.78  28.410  9.863E-01 QA122 
244.66    17696.   0.90   0.99  1.231E-02   244.70   7.550  9.762E-01 Qa245 
295.86      913.   8.59   1.15  1.099E-02
344.15    50520.   0.47   1.11  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.54     1869.   4.01   1.23  9.494E-03
411.03     3652.   2.54   1.19  9.042E-03
443.91     4742.   2.00   1.24  8.700E-03
488.69      691.   8.90   1.45  8.235E-03
564.02      631.   8.40   1.33  7.452E-03
586.15      608.  10.54   1.07  7.222E-03
678.69      537.   9.04   1.43  6.259E-03
688.85      980.   6.57   1.43  6.154E-03
719.34      356.  14.99   1.21  5.837E-03
778.98    13330.   1.06   1.53  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.55      406.  15.53   1.16  5.102E-03
867.43     4000.   2.39   1.51  4.894E-03
919.35      501.  10.89   1.69  4.704E-03
964.08    12751.   1.03   1.64  4.540E-03   964.08  14.500  9.929E-01 Qa964 

1005.15      660.   7.03   1.40  4.432E-03
1085.92     8190.   1.19   1.71  4.219E-03
1089.83     1470.   3.91   1.71  4.209E-03
1112.04    10770.   1.11   1.74  4.150E-03
1212.94     1089.   4.30   1.79  3.885E-03
1299.15     1148.   3.66   1.61  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13969.   0.88   1.86  3.372E-03  1408.01  20.850  1.019E+00 Qa1408
1457.45      350.   6.09   1.66  3.242E-03
1528.75      304.   5.87   2.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.96      6035.     10687. 6.025E+05    3.07   1.122  -      s 
181.11    45.46      3000.      5175. 2.942E+05    4.09   0.795  -       D
186.49    46.81      5811.      1554. 8.850E+04   14.78   0.796  -       D

1181.82   295.86      1809.       913. 8.312E+04   17.19   1.153  -      s 
1468.36   367.54      1212.      1869. 1.969E+05    8.02   1.226  -      s 
1642.26   411.03      1410.      3652. 4.039E+05    5.07   1.192  -        
1773.71   443.91      1238.      4742. 5.450E+05    3.99   1.244  -        
1952.77   488.69       995.       691. 8.386E+04   17.80   1.454  -        
2254.05   564.02      1090.       631. 8.467E+04   16.81   1.335  -       D
2342.55   586.15      1130.       608. 8.422E+04   21.08   1.067  -        
2712.81   678.72       988.       521. 8.323E+04   22.66   1.310  -        
2753.33   688.85       988.       980. 1.593E+05   13.13   1.429  -        
2875.30   719.34       889.       356. 6.095E+04   29.99   1.209  -        
3240.21   810.55      1022.       406. 7.967E+04   31.06   1.158  -      s 
3467.78   867.43      1293.      4000. 8.174E+05    4.79   1.510  -        
3675.55   919.35       686.       501. 1.064E+05   21.78   1.693  -      s 
4018.92  1005.15       428.       660. 1.490E+05   14.06   1.404  -        
4342.22  1085.85       681.      8190. 1.941E+06    2.39   1.709  -       D
4357.87  1089.75       915.      1470. 3.492E+05    7.82   1.712  -       D
4446.78  1112.04       798.     10770. 2.595E+06    2.23   1.744  -        
4850.70  1212.94       315.      1089. 2.803E+05    8.60   1.786  -        
5195.88  1299.15       136.      1148. 3.140E+05    7.31   1.611  -        
5829.85  1457.45        20.       350. 1.081E+05   12.17   1.655  -        
6115.45  1528.75         3.       304. 9.945E+04   11.74   2.360  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5151.     85100.   141.833     0.74   0.916 
Qa-245    977.13   244.66      2612.     17696.    29.494     1.80   0.990 
Qa-344   1374.87   344.15      1998.     50520.    84.199     0.95   1.112 
Qa-779   3113.90   778.98      1449.     13330.    22.217     2.11   1.533 
Qa-964   3854.55   964.08       943.     12751.    21.251     2.05   1.642 
Qa-1408  5631.62  1407.95       198.     13969.    23.282     1.75   1.861 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8635E-01                                      4.94E+03             
121.78 9.863E-01  (  1.938E-03 3.72E-01 2.84E+01 G  

Qa-245       9.7624E-01                                      4.94E+03             
244.70 9.762E-01  (  6.570E-03 8.98E-01 7.55E+00 G  

Qa-344       1.0003E+00                                      4.94E+03             
344.28 1.000E+00  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0096E+00                                      4.94E+03             
778.90 1.010E+00  (  6.718E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9290E-01                                      4.94E+03             
964.08 9.929E-01  (  5.572E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.389E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8635E-01   7.3318E-03    1.1284E-01  1.938E-03
Qa-245       8.5789E-01    9.7624E-01   1.7540E-02    1.1282E-01  6.570E-03
Qa-344       8.7902E-01    1.0003E+00   9.4966E-03    1.1459E-01  2.062E-03
Qa-779       8.8723E-01    1.0096E+00   2.1343E-02    1.1722E-01  6.718E-03
Qa-964       8.7254E-01    9.9290E-01   2.0359E-02    1.1517E-01  5.572E-03
Qa-1408      8.9511E-01    1.0186E+00   1.7871E-02    1.1765E-01  2.389E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9839964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:27:20
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7917.   1.94   1.13  1.673E-02
45.30     4338.   2.45   0.84  1.660E-02
46.72     1192.   9.39   0.84  1.656E-02
121.75    81401.   0.38   0.90  1.472E-02   121.78  28.410  9.977E-01 QA122 
244.69    16984.   0.93   1.06  1.171E-02   244.70   7.550  9.849E-01 Qa245 
295.94      834.   8.02   0.98  1.046E-02
344.34    47972.   0.47   1.13  9.283E-03   344.28  26.590  9.961E-01 Qa344 
367.70     1596.   4.71   1.15  9.054E-03
411.08     3612.   2.48   1.16  8.628E-03
443.92     4544.   2.03   1.24  8.305E-03
488.57      611.  11.06   1.42  7.867E-03
503.37      256.  19.49   1.48  7.721E-03
563.80      504.  12.77   1.20  7.128E-03
586.19      627.  10.04   1.23  6.908E-03
678.58      468.  10.89   1.36  6.000E-03
688.66      962.   7.28   1.41  5.901E-03
778.88    12783.   1.03   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.34     3776.   2.42   1.55  4.690E-03
964.06    12192.   1.02   1.62  4.336E-03   964.08  14.500  9.941E-01 Qa964 

1005.02      663.   7.96   1.72  4.237E-03
1085.83     7839.   1.20   1.70  4.043E-03
1089.86     1283.   4.24   1.70  4.033E-03
1111.95    10590.   1.09   1.72  3.980E-03
1212.90     1151.   4.98   1.66  3.737E-03
1250.22      223.  13.54   0.60  3.647E-03
1274.34      149.  18.22   0.86  3.589E-03
1299.09     1147.   3.48   1.66  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13059.   0.91   1.90  3.267E-03  1408.01  20.850  9.827E-01 Qa1408
1457.43      331.   6.21   1.73  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.77      5992.      7917. 4.732E+05    3.87   1.126  -      s 
181.48    45.23      3463.      4338. 2.614E+05    4.89   0.843  -       D
187.17    46.65      5679.      1192. 7.200E+04   18.79   0.844  -       D

1183.14   295.94      1454.       834. 7.968E+04   16.04   0.984  -        
1470.00   367.70      1272.      1596. 1.763E+05    9.43   1.154  -      s 
1643.42   411.08      1294.      3612. 4.187E+05    4.96   1.164  -        
1774.70   443.92      1203.      4544. 5.471E+05    4.06   1.241  -        
1953.21   488.57      1201.       611. 7.772E+04   22.12   1.423  -      s 
2012.37   503.37       828.       256. 3.317E+04   38.98   1.478  -        
2254.00   563.80      1254.       504. 7.071E+04   25.53   1.201  -        
2343.52   586.19      1075.       627. 9.074E+04   20.08   1.226  -        
2712.99   678.58       789.       468. 7.803E+04   21.77   1.356  -        
2753.28   688.66      1125.       962. 1.630E+05   14.55   1.410  -        
3467.95   867.34      1210.      3776. 8.052E+05    4.85   1.550  -        
4018.72  1005.02       518.       663. 1.565E+05   15.91   1.720  -      s 
4342.02  1085.75       514.      7839. 1.939E+06    2.40   1.698  -       D
4358.15  1089.78       837.      1283. 3.181E+05    8.48   1.700  -       D
4446.55  1111.95       637.     10590. 2.661E+06    2.18   1.722  -        
4850.49  1212.90       418.      1151. 3.080E+05    9.96   1.662  -        
4999.84  1250.22       177.       223. 6.118E+04   27.09   0.605  -      s 
5096.36  1274.34       164.       149. 4.157E+04   36.44   0.856  -      s 
5195.43  1299.09       106.      1147. 3.251E+05    6.95   1.658  -        
5829.22  1457.43        17.       331. 1.051E+05   12.42   1.729  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5067.     81401.   135.668     0.76   0.898 
Qa-245    978.32   244.69      2730.     16984.    28.307     1.87   1.063 
Qa-344   1376.60   344.34      1815.     47999.    79.999     0.97   1.128 
Qa-779   3114.11   778.88      1169.     12783.    21.306     2.06   1.476 
Qa-964   3854.84   964.06       806.     12192.    20.319     2.05   1.619 
Qa-1408  5631.28  1407.98       176.     13059.    21.764     1.81   1.898 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9772E-01                                      4.94E+03             
121.78 9.977E-01  (  2.033E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8495E-01                                      4.94E+03             
244.70 9.849E-01  (  7.060E-03 9.34E-01 7.55E+00 G  

Qa-344       9.9667E-01                                      4.94E+03             
344.28 9.967E-01  (  2.061E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  6.278E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9406E-01                                      4.94E+03             
964.08 9.941E-01  (  5.395E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8269E-01                                      4.94E+03             
1408.01 9.827E-01  (  2.328E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7677E-01    9.9772E-01   7.5991E-03    1.1416E-01  2.033E-03
Qa-245       8.6555E-01    9.8495E-01   1.8403E-02    1.1394E-01  7.060E-03
Qa-344       8.7585E-01    9.9667E-01   9.6493E-03    1.1419E-01  2.061E-03
Qa-779       8.8537E-01    1.0075E+00   2.0758E-02    1.1688E-01  6.278E-03
Qa-964       8.7355E-01    9.9406E-01   2.0354E-02    1.1530E-01  5.395E-03
Qa-1408      8.6356E-01    9.8269E-01   1.7803E-02    1.1359E-01  2.328E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.241E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9635921E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:39:57
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     7772.   2.08   1.08  1.739E-02
45.23     4466.   2.38   0.78  1.723E-02
46.59     1354.   8.37   0.78  1.719E-02
121.76    83247.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16679.   0.92   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.91      808.   8.83   1.13  1.013E-02
344.23    47195.   0.49   1.10  9.109E-03   344.28  26.590  9.990E-01 Qa344 
367.61     1690.   4.91   1.14  8.882E-03
411.06     3436.   2.50   1.19  8.463E-03
443.92     4432.   2.06   1.09  8.147E-03
488.66      585.   8.28   1.24  7.714E-03
563.93      472.  11.90   0.93  6.989E-03
586.29      578.  12.11   1.18  6.773E-03
674.91      244.  16.91   1.41  5.919E-03
678.62      537.   8.50   1.42  5.884E-03
688.63     1032.   7.52   1.27  5.786E-03
719.29      402.  12.53   1.70  5.491E-03
778.93    12532.   1.10   1.48  4.916E-03   778.90  12.970  1.008E+00 Qa779 
810.44      366.  14.33   1.54  4.794E-03
867.43     3648.   2.34   1.39  4.574E-03
919.37      360.  12.29   1.24  4.374E-03
964.05    11852.   1.04   1.68  4.202E-03   964.08  14.500  9.972E-01 Qa964 

1005.16      673.   9.26   1.77  4.107E-03
1085.87     7864.   1.19   1.75  3.922E-03
1089.92     1272.   4.45   1.76  3.913E-03
1112.05    10157.   1.15   1.72  3.862E-03
1212.93      950.   4.59   1.69  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.70      156.  19.28   0.96  3.545E-03
1299.15     1086.   3.80   1.82  3.432E-03
1408.01    13248.   0.89   1.97  3.182E-03  1408.01  20.850  1.024E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    39.72      7342.      7772. 4.469E+05    4.16   1.082  -      s 
181.22    45.21      3398.      4466. 2.593E+05    4.75   0.779  -       D
186.65    46.56      5749.      1354. 7.880E+04   16.74   0.781  -       D

1183.17   295.91      1586.       808. 7.974E+04   17.66   1.132  -        
1469.81   367.61      1482.      1690. 1.903E+05    9.81   1.143  -      s 
1643.51   411.06      1223.      3436. 4.060E+05    4.99   1.191  -        
1774.87   443.92      1212.      4432. 5.440E+05    4.11   1.093  -        
1954.07   488.74      1007.       633. 8.206E+04   18.83   1.088  -        
2254.70   563.93      1032.       472. 6.753E+04   23.80   0.933  -      s 
2344.12   586.29      1306.       578. 8.527E+04   24.21   1.185  -        
2698.20   674.84       694.       236. 3.980E+04   38.35   1.192  -        
2713.38   678.55       737.       527. 8.961E+04   16.97   1.417  -       D
2753.37   688.63      1279.      1032. 1.784E+05   15.03   1.271  -        
2875.98   719.29       761.       402. 7.314E+04   25.07   1.702  -      s 
3240.49   810.44       766.       366. 7.624E+04   28.65   1.536  -      s 
3468.43   867.43      1032.      3648. 7.974E+05    4.67   1.393  -        
3676.18   919.37       551.       360. 8.230E+04   24.58   1.242  -      s 
4019.34  1005.16       655.       673. 1.638E+05   18.52   1.768  -        
4342.21  1085.81       431.      7864. 2.005E+06    2.38   1.752  -       D
4358.45  1089.87       962.      1272. 3.250E+05    8.89   1.755  -       D
4446.98  1112.05       744.     10157. 2.630E+06    2.30   1.719  -        
4850.56  1212.93       278.       950. 2.616E+05    9.17   1.692  -        
4997.70  1249.70       212.       156. 4.386E+04   38.57   0.958  -      s 
5195.57  1299.15       139.      1086. 3.163E+05    7.59   1.816  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.76      5810.     83247.   138.745     0.76   0.855 
Qa-245    978.69   244.76      2443.     16679.    27.799     1.84   1.008 
Qa-344   1376.32   344.23      1938.     47195.    78.658     0.98   1.101 
Qa-779   3114.48   778.93      1438.     12532.    20.886     2.19   1.483 
Qa-964   3854.92   964.05       797.     11852.    19.754     2.07   1.678 
Qa-1408  5631.18  1408.01       136.     13248.    22.080     1.78   1.975 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0068E+00                                      4.94E+03             
121.78 1.007E+00  (  2.148E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0096E+00                                      4.94E+03             
244.70 1.010E+00  (  6.970E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9896E-01                                      4.94E+03             
344.28 9.990E-01  (  2.171E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  7.104E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.533E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0237E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.100E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8471E-01    1.0068E+00   7.6523E-03    1.1519E-01  2.148E-03
Qa-245       8.8721E-01    1.0096E+00   1.8566E-02    1.1675E-01  6.970E-03
Qa-344       8.7785E-01    9.9896E-01   9.7823E-03    1.1446E-01  2.171E-03
Qa-779       8.8537E-01    1.0075E+00   2.2082E-02    1.1712E-01  7.104E-03
Qa-964       8.7631E-01    9.9720E-01   2.0690E-02    1.1571E-01  5.533E-03
Qa-1408      8.9960E-01    1.0237E+00   1.8239E-02    1.1828E-01  2.100E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.7 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.7 keV) 6.0437231E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510003_BG.An1

Acquisition information
Start time:                 5/10/2013 06:49:11
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

291 of 330



ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 06:59:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510003_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.7499E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    1.2099E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:39:34
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    4.1658E+00
Pb-212  <    1.9876E+00
Pb-214  <    1.1845E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    8.6708E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:58:14
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.1917E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.4150E+00
Ra-226  <    8.4168E+00
Th-234  <    1.0753E+01
Tl-208  <    1.7767E+00
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1

307 of 330



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:26

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             

Page 3 of 4

318 of 330



Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835G: 

SDG# 

244326 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835GCov_HPSCT012.wpd 



IIILlhJ 
Please feel free to contact us if you have any questions. 

Sincerely, 

Sjf~ N 
Andrew Kong 
Project Manager/Chemist 

29835GCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov _HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0802-09 244326-007 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-03 244326-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-05 244326-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-04 244326-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-04DUP QC682996DUP DUP GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-08 244326-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-07 244326-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-06 244326-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-13 244326-011 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-12 244326-010 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-14 244326-012 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-11 244326-009 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-10 244326-008 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244326 

EDD Filename: 244326 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29835MCov _HPSCT012.wpd 



Quality Control 
Outlier Reports 

244326 
(No Outliers) 



LDC #: 29835G35 
SDG #: 244326 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: f:/c-( f 13 
Page:_,_of_, _ 

Reviewer:...Q'.'.k._ 
2nd Reviewer:x__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn Acea I I 
I. Technical holding times - SamplinQ dates: 

II. Initial calibration ,A 

Ill. Calibration verification A 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ O_,f) 
VII. Laboratory control samples N 1 r.s 
VIII. Minimum detectable activity (MDA} N 

IX. Samole result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
YII "''-'" .. , __ ,,_ --

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
~! \ 

1 12-PE-E0802-03 11 12-PE-E0802-13 21 

2 12-PE-E0802-04 12 12-PE-E0802-14 22 

3 12-PE-E0802-05 13 12-PE-E0802-04DUP 23 

4 12-PE-E0802-06 14 24 

5 12-PE-E0802-07 15 25 

6 12-PE-E0802-08 16 26 

7 12-PE-E0802-09 17 27 

8 12-PE-E0802-10 18 28 

9 12-PE-E0802-11 19 29 

10 12-PE-E0802-12 20 30 

Comments 

~/lq/1~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29835G35W. wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244326
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0802-03       244326-001
12-PE-E0802-04       244326-002
12-PE-E0802-05       244326-003
12-PE-E0802-06       244326-004
12-PE-E0802-07       244326-005
12-PE-E0802-08       244326-006
12-PE-E0802-09       244326-007
12-PE-E0802-10       244326-008
12-PE-E0802-11       244326-009
12-PE-E0802-12       244326-010
12-PE-E0802-13       244326-011
12-PE-E0802-14       244326-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 415

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244326
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/05/13
Samples Received:         03/19/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 04/05/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 244326-007 and
244326-010; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0
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Chain of Custody
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r:;;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

. San Diego, CA 92101 p .s ·s 12. (!) /I ) 
Project Name PO Number 

Radiological Screening Yard N/A 
Project location Project Number 

Hunters Point Naval Shipyard 40440012 

Airbill Number 
N/A 

Project Contact Project Contact Phone 

Chain-of-Custody Record 

G s A 
A R L 
M 9 p 
M 0 H 
A A 
s 
p 
E 

Rick Weingarz 415-615-2733 C 

T 
COMMENTS A 1 1 1 SAMPLE_ID DATE TIME Containen LEVEL TYPE 

T 

12-PE-E0802-03 3/19/2013 o,tJ;).. 1 2 S1 ~. □ □ 
12-PE-E0B02-04 3/19/2013 {)(:t'/5 1 2 S1 ~ □ □ >IAP 
12-PE-E0B02-05 3/19/2013 {}q'-ftf 1 2 S1 ~ □ □ 
12-PE-E0B02-06 3/19/2013 o 't'IB 1 2 S1 ~ □ □ 
12-PE-E0B02-07 3/19/2013 n q47 1 2 S1 ~ □ □ 
12-PE-E0802-08 ' 3/19/2013 oq~ 1 2 S1 ~ □ □ 
12-PE-E0B02-09 3/19/2013 oq'fl 1 2 S1 ~ □ □ 
12-PE-E0B02-10 3/19/2013 bCisb 1 •. 2 S1 ~ □ □ 
12-PE-E0B02-11 3/19/2013 o</!j'S 1 2 S1 ~ □ □ 
12-PE-E0B02-12 3/19/2013 OCfS/ 1 2 S1 ~ □ □ 
12-PE-E0802-13 3/19/2013 b1J/&f 1 2 S1 ~ □ □ 

~ □ □ 12-PE-E0802-14 3/19/2013 ld¾S.3 1 2 S1 -

PAD 01395 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORYID rf7'\-
.:Z¥38;'f•8 ·3-, .. ,-,3 

LOCATION 

' 

Page 1 of 1 

Project Information 

Section 

SAMPLE ID 
! 

I Ill 111111111111111~11 I II I I I Hlillll~IIII 

11111111 IIIIIIWI 11mm I 11111111 D!I m 1111111111 

1111111111 IIIIII IHIIII I UI II !Iii II Hl!llffl 11 
1111111 HII !II 1111111111101111M11111111111111111; 1111 

IIIIIIIHlillllllllllmm11m1111111111m1m 

I OHU HIIIII IH Ullll 11111111111 m IIIIM H 
11111111 lilDI 1111 llllllffl 111~11111111 IIIIIIM 1111 

1111111n11m1111~1111111111111~11111111111rnrn111111 

1111111111 in111n 1111111mm11111111111111111111111 

1111111 !Ill llllllllllllll lUIIIIM 111101110111111111. 

IUllillli,11111111.HIIIIIM IIIIIDllfflllll 

IIH~IJIIIIIIJIIIIIIIIIIIIIIIIIIIIIII 
,. / .. ,. 4 \ 

... 

Co1J1pany - . ,1 ~ ,,,., Time Company 
( ;',!1/} /4.) . '; 

. 

a - -- -. - _, -------

SAMPLE CONDITldN UP()N RECl,IPT (FOR Ll\:J30RA TORY) 
--------'---+------+------------rTEMPERATURti SAMPLE CONDITfoN: . COOLE1l~AL: Company Time Company 

'!lelinquished by: (signature) Date Received by: (signature) 

~ -- . - ;_ ... -- - ''-. 



Results & QC Summary

5 of 415



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-03                Received:        03/19/13                      
Lab ID:          244326-001                    Prepared:        03/27/13 14:41                
Matrix:          Soil                          Analyzed:        05/10/13 12:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.02947 U        0.1541         0.1251            0.9     
Bismuth-212                         0.9864           0.4723         0.2075                    
Bismuth-214                         0.5892           0.1114         0.04941                   
Cesium-137                          0.0008676 U      0.02198        0.01800           0.07    
Cobalt-60                           0.001537 U       0.003542       0.02021           0.03    
Europium-152                        0.01716 U        0.03063        0.05865           0.1     
Europium-154                        0.01806 U        0.1408         0.1129            0.2     
Lead-212                            0.5999           0.08345        0.04141                   
Lead-214                            0.6019           0.09644        0.04074                   
Potassium-40                        8.104            0.9414         0.2917                    
Protactinium-234                    0.04506 U        0.06906        0.07694                   
Radium-226 (By Bismuth-214)         0.5892           0.1114         0.04941           0.2     
Thallium-208                        0.2299           0.04422        0.01901                   
Thorium-232 (By Actinium-228)       0.6186           0.1425         0.04682           0.9     
Thorium-234                         0.3713 U         0.2695         1.263                     
Uranium-235                         0.05918 U        0.04389        0.1593            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-04                Received:        03/19/13                      
Lab ID:          244326-002                    Prepared:        03/27/13 14:46                
Matrix:          Soil                          Analyzed:        05/10/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:45                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0004119 U      0.1639        0.1350            0.9     
Bismuth-212                          0.6428           0.5295        0.2998                    
Bismuth-214                          0.4963           0.09191       0.03495                   
Cesium-137                          -0.0001660 U      0.02312       0.01903           0.07    
Cobalt-60                            0.003333 U       0.01174       0.01814           0.03    
Europium-152                         0.04914 U        0.05237       0.05834           0.1     
Europium-154                         0.01195 U        0.04538       0.1419            0.2     
Lead-212                             0.4770           0.07865       0.04002                   
Lead-214                             0.5513           0.09213       0.04071                   
Potassium-40                         9.125            1.049         0.3038                    
Protactinium-234                    -0.08126 U        0.1219        0.09649                   
Radium-226 (By Bismuth-214)          0.4963           0.09191       0.03495           0.2     
Thallium-208                         0.1826           0.03828       0.01328                   
Thorium-232 (By Actinium-228)        0.4374           0.1013        0.07776           0.9     
Thorium-234                          0.6869 U         0.6562        1.244                     
Uranium-235                          0.04385 U        0.03609       0.1655            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-05                Received:        03/19/13                      
Lab ID:          244326-003                    Prepared:        03/27/13 14:53                
Matrix:          Soil                          Analyzed:        05/10/13 12:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.14 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:44                                                               

Analyte                 Result          Uncert           MDA         Project MDA   
Americium-241                        0.05540 U       0.1845          0.1487            0.9     
Bismuth-212                          0.6174          0.5433          0.3151                    
Bismuth-214                          0.5178          0.1143          0.05345                   
Cesium-137                           0.05188         0.02910         0.01396           0.07    
Cobalt-60                            0 U             0.006963        0.01621           0.03    
Europium-152                         0.05388 U       0.06189         0.05603           0.1     
Europium-154                         0.01913 U       0.1322          0.1550            0.2     
Lead-212                             0.5650          0.08436         0.04226                   
Lead-214                             0.6330          0.09611         0.03763                   
Potassium-40                         9.552           0.9935          0.2506                    
Protactinium-234                     0.03355 U       0.1034          0.1077                    
Radium-226 (By Bismuth-214)          0.5178          0.1143          0.05345           0.2     
Thallium-208                         0.2303          0.04675         0.01675                   
Thorium-232 (By Actinium-228)        0.7813          0.1427          0.03962           0.9     
Thorium-234                          1.019 U         0.8399          1.315                     
Uranium-235                          0.1214 U        0.2021          0.1506            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-06                Received:        03/19/13                      
Lab ID:          244326-004                    Prepared:        03/27/13 14:56                
Matrix:          Soil                          Analyzed:        05/10/13 13:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.61 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.02218 U        0.1820         0.1487            0.9     
Bismuth-212                          0.08670 U        0.2694         0.2140                    
Bismuth-214                          0.5188           0.1026         0.04590                   
Cesium-137                           0.01489 U        0.02915        0.02247           0.07    
Cobalt-60                            0.001369 U       0.02833        0.02314           0.03    
Europium-152                         0.04045 U        0.06861        0.05047           0.1     
Europium-154                         0.01252 U        0.05330        0.1448            0.2     
Lead-212                             0.5140           0.08392        0.04370                   
Lead-214                             0.5606           0.1012         0.04623                   
Potassium-40                         9.612            1.092          0.3430                    
Protactinium-234                     0.008145 U       0.02981        0.1025                    
Radium-226 (By Bismuth-214)          0.5188           0.1026         0.04590           0.2     
Thallium-208                         0.2369           0.04745        0.01642                   
Thorium-232 (By Actinium-228)        0.8171           0.1578         0.04994           0.9     
Thorium-234                          0.5768 U         0.5996         1.001                     
Uranium-235                          0.07669 U        0.04948        0.1557            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-07                Received:        03/19/13                      
Lab ID:          244326-005                    Prepared:        03/27/13 15:01                
Matrix:          Soil                          Analyzed:        05/10/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08531 U        0.2028         0.1626            0.9     
Bismuth-212                          1.144            0.3761         0.1192                    
Bismuth-214                          0.3838           0.08527        0.04109                   
Cesium-137                           0.009113 U       0.02490        0.01947           0.07    
Cobalt-60                           -0.005986 U       0.02860        0.02272           0.03    
Europium-152                         0.04163 U        0.06554        0.05461           0.1     
Europium-154                         0.02354 U        0.1804         0.1455            0.2     
Lead-212                             0.4944           0.08060        0.04315                   
Lead-214                             0.5837           0.1034         0.04777                   
Potassium-40                         8.945            0.9947         0.2896                    
Protactinium-234                     0.09270          0.1120         0.08261                   
Radium-226 (By Bismuth-214)          0.3838           0.08527        0.04109           0.2     
Thallium-208                         0.2035           0.04104        0.01374                   
Thorium-232 (By Actinium-228)        0.5790           0.1318         0.05259           0.9     
Thorium-234                         -0.8152 U         1.624          1.296                     
Uranium-235                          0.06493 U        0.03851        0.1530            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-08                Received:        03/19/13                      
Lab ID:          244326-006                    Prepared:        03/27/13 15:07                
Matrix:          Soil                          Analyzed:        05/10/13 13:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:46                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05695 U        0.1655         0.1329            0.9    
Bismuth-212                          0.1029 U         0.4428         0.1488                   
Bismuth-214                          0.4000           0.09053        0.03872                  
Cesium-137                           0.002471 U       0.02561        0.02082           0.07   
Cobalt-60                           -0.0007967 U      0.006638       0.02175           0.03   
Europium-152                         0.02787 U        0.05414        0.05990           0.1    
Europium-154                         0.06380 U        0.1159         0.1600            0.2    
Lead-212                             0.4379           0.07362        0.03744                  
Lead-214                             0.5228           0.07898        0.04240                  
Potassium-40                         9.244            0.9987         0.2748                   
Protactinium-234                     0.01135 U        0.02409        0.08956                  
Radium-226 (By Bismuth-214)          0.4000           0.09053        0.03872           0.2    
Thallium-208                         0.1416           0.03950        0.01699                  
Thorium-232 (By Actinium-228)        0.6166           0.1519         0.05268           0.9    
Thorium-234                          0.7070 U         0.4710         1.094                    
Uranium-235                          0.1359 U         0.1800         0.1407            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-09                Received:        03/19/13                      
Lab ID:          244326-007                    Prepared:        03/29/13 09:15                
Matrix:          Soil                          Analyzed:        05/10/13 13:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:41                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05918 U         0.1852        0.1491            0.9     
Bismuth-212                          1.025             0.4761        0.2021                    
Bismuth-214                          0.4374            0.09556       0.04266                   
Cesium-137                           0.004462 U        0.02452       0.01968           0.07    
Cobalt-60                            0.003819 U b      0.01478       0.03047           0.03    
Europium-152                        -0.003675 U        0.01211       0.05741           0.1     
Europium-154                        -0.01511 U         0.1795        0.1458            0.2     
Lead-212                             0.3820            0.06836       0.03592                   
Lead-214                             0.4440            0.08416       0.03860                   
Potassium-40                         9.246             1.032         0.3108                    
Protactinium-234                    -0.06115 U         0.1201        0.09582                   
Radium-226 (By Bismuth-214)          0.4374            0.09556       0.04266           0.2     
Thallium-208                         0.1578            0.03839       0.01570                   
Thorium-232 (By Actinium-228)        0.5837            0.1197        0.06049           0.9     
Thorium-234                          0.4345 U          0.5649        1.284                     
Uranium-235                          0.04403 U         0.03665       0.1320            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-10                Received:        03/19/13                      
Lab ID:          244326-008                    Prepared:        03/29/13 09:27                
Matrix:          Soil                          Analyzed:        05/10/13 13:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01619 U        0.1687         0.1380            0.9     
Bismuth-212                          0.2344 U         0.3351         0.2562                    
Bismuth-214                          0.4636           0.09335        0.04063                   
Cesium-137                           0.01088 U        0.02310        0.01773           0.07    
Cobalt-60                           -0.001343 U       0.02632        0.02149           0.03    
Europium-152                         0.03253 U        0.05710        0.05427           0.1     
Europium-154                         0.02472 U        0.04615        0.1459            0.2     
Lead-212                             0.3992           0.06299        0.03025                   
Lead-214                             0.5274           0.08657        0.03397                   
Potassium-40                         9.483            0.9745         0.2344                    
Protactinium-234                     0.006212 U       0.01363        0.07594                   
Radium-226 (By Bismuth-214)          0.4636           0.09335        0.04063           0.2     
Thallium-208                         0.1507           0.03517        0.01342                   
Thorium-232 (By Actinium-228)        0.5680           0.1279         0.06706           0.9     
Thorium-234                          0.2218 U         0.2283         1.124                     
Uranium-235                          0.07184 U        0.04351        0.1355            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-11                Received:        03/19/13                      
Lab ID:          244326-009                    Prepared:        03/29/13 09:33                
Matrix:          Soil                          Analyzed:        05/10/13 14:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.06878 U        0.1363         0.1074            0.9    
Bismuth-212                          0.3467           0.4264         0.2288                   
Bismuth-214                          0.4926           0.1016         0.04531                  
Cesium-137                           0.01300 U        0.02266        0.01702           0.07   
Cobalt-60                            0.005369 U       0.01477        0.02261           0.03   
Europium-152                         0.03095 U        0.04234        0.05226           0.1    
Europium-154                         0.01354 U        0.1020         0.1250            0.2    
Lead-212                             0.3893           0.07421        0.03900                  
Lead-214                             0.4596           0.08151        0.03551                  
Potassium-40                         9.220            0.9751         0.2636                   
Protactinium-234                     0.01155 U        0.05459        0.1009                   
Radium-226 (By Bismuth-214)          0.4926           0.1016         0.04531           0.2    
Thallium-208                         0.1654           0.04522        0.01986                  
Thorium-232 (By Actinium-228)        0.5028           0.1085         0.06305           0.9    
Thorium-234                          0.5179 U         0.6894         0.9797                   
Uranium-235                          0.05311 U        0.03229        0.1621            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-12                Received:        03/19/13                      
Lab ID:          244326-010                    Prepared:        03/29/13 09:36                
Matrix:          Soil                          Analyzed:        05/10/13 14:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01242 U        0.1601         0.1311            0.9    
Bismuth-212                          0.4182           0.4132         0.2779                   
Bismuth-214                          0.4320           0.08612        0.03473                  
Cesium-137                           0.006053 U       0.02290        0.01812           0.07   
Cobalt-60                            0 U b            0.009559       0.04254           0.03   
Europium-152                         0.02534 U        0.04185        0.05125           0.1    
Europium-154                        -0.001248 U       0.1868         0.1537            0.2    
Lead-212                             0.3784           0.06268        0.02990                  
Lead-214                             0.3953           0.08252        0.04690                  
Potassium-40                         8.650            0.9283         0.2168                   
Protactinium-234                     0.07615 U        0.1001         0.07984                  
Radium-226 (By Bismuth-214)          0.4320           0.08612        0.03473           0.2    
Thallium-208                         0.1524           0.04311        0.02071                  
Thorium-232 (By Actinium-228)        0.5178           0.1408         0.04565           0.9    
Thorium-234                          0.05809 U        0.04799        1.146                    
Uranium-235                          0.07002 U        0.03401        0.1019            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-13                Received:        03/19/13                      
Lab ID:          244326-011                    Prepared:        03/29/13 09:40                
Matrix:          Soil                          Analyzed:        05/10/13 14:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:49                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1357          0.1294         0.09471           0.9     
Bismuth-212                          0.3228          0.4142         0.2692                    
Bismuth-214                          0.2568          0.07534        0.03913                   
Cesium-137                           0.01118 U       0.02512        0.01939           0.07    
Cobalt-60                           -0.01002 U       0.03243        0.02544           0.03    
Europium-152                         0.04087 U       0.06146        0.05984           0.1     
Europium-154                         0.02653 U       0.1075         0.1307            0.2     
Lead-212                             0.3245          0.06721        0.03567                   
Lead-214                             0.3794          0.08920        0.04371                   
Potassium-40                        13.95            1.187          0.2486                    
Protactinium-234                     0.03957 U       0.06160        0.09272                   
Radium-226 (By Bismuth-214)          0.2568          0.07534        0.03913           0.2     
Thallium-208                         0.1276          0.03891        0.01713                   
Thorium-232 (By Actinium-228)        0.2884          0.1228         0.07185           0.9     
Thorium-234                          1.354           1.339          1.016                     
Uranium-235                          0.01729 U       0.01876        0.1474            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-14                Received:        03/19/13                      
Lab ID:          244326-012                    Prepared:        03/29/13 09:44                
Matrix:          Soil                          Analyzed:        05/10/13 15:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:53                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0007625 U      0.1254         0.1032            0.9    
Bismuth-212                          0.2142 U         0.3708         0.2631                   
Bismuth-214                          0.4030           0.08795        0.03874                  
Cesium-137                           0.02447          0.02534        0.01812           0.07   
Cobalt-60                           -0.003201 U       0.02738        0.02211           0.03   
Europium-152                         0.01022 U        0.05848        0.04721           0.1    
Europium-154                         0.0002378 U      0.004118       0.1600            0.2    
Lead-212                             0.3231           0.06302        0.03280                  
Lead-214                             0.3910           0.08449        0.03775                  
Potassium-40                        13.54             1.189          0.3087                   
Protactinium-234                     0.01495 U        0.02826        0.08005                  
Radium-226 (By Bismuth-214)          0.4030           0.08795        0.03874           0.2    
Thallium-208                         0.1315           0.03464        0.01459                  
Thorium-232 (By Actinium-228)        0.2918           0.09691        0.07887           0.9    
Thorium-234                          0.4867 U         0.4385         0.9730                   
Uranium-235                          0.05506 U        0.03927        0.1209            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-04                Sampled:         03/19/13 09:45                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244326-002                    Prepared:        03/27/13 14:46                
Lab ID:          QC682996                      Analyzed:        05/10/13 13:05                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result    MSS TPU       Result        TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.0004119 U   0.1639      0.02354 U     0.1709     0.1393           0.9   NC     40  NC       1   

Bismuth-212                      0.6428        0.5305      0.8834        0.3472     0.1439                 31.53  40  0.2741   1   

Bismuth-214                      0.4963        0.09458     0.5302        0.09684    0.03402                6.617  40  0.1774   1   

Cesium-137                      -0.0001660 U   0.02312     0.0002567 U   0.02387    0.01963          0.07  NC     40  NC       1   

Cobalt-60                        0.003333 U    0.01174     0.002086 U    0.01442    0.005703         0.03  NC     40  NC       1   

Europium-152                     0.04914 U     0.05242    -0.03036 U     0.07013    0.05522          0.1   NC     40  NC       1   

Europium-154                     0.01195 U     0.04539     0.005290 U    0.03834    0.1717           0.2   NC     40  NC       1   

Lead-212                         0.4770        0.08589     0.5192        0.09187    0.04274                8.472  40  0.2374   1   

Lead-214                         0.5513        0.09567     0.4750        0.1029     0.04607                14.87  40  0.3844   1   

Potassium-40                     9.125         1.145       9.139         1.087      0.2471                 0.1610 40  0.006587 1   

Protactinium-234                -0.08126 U     0.1236     -0.08525 U     0.1256     0.09793                NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.4963        0.09458     0.5302        0.09684    0.03402          0.2   6.617  40  0.1774   1   

Thallium-208                     0.1826        0.04003     0.1758        0.04674    0.02045                3.756  40  0.07757  1   

Thorium-232 (By Actinium-228)    0.4374        0.1061      0.6383        0.1540     0.04418          0.9   37.35  40  0.7723   1   

Thorium-234                      0.6869 U      0.6594      1.488         1.448      1.103                  NC     40  NC       1   

Uranium-235                      0.04385 U     0.03619     0.06759 U     0.03794    0.1267           0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

33 of 415



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

37 of 415



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:17

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             

Page 2 of 4

52 of 415



Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-03                Received:        03/19/13                      
Lab ID:          244326-001                    Prepared:        03/27/13 14:41                
Matrix:          Soil                          Analyzed:        05/10/13 12:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.02947 U        0.1541         0.1251            0.9     
Bismuth-212                         0.9864           0.4723         0.2075                    
Bismuth-214                         0.5892           0.1114         0.04941                   
Cesium-137                          0.0008676 U      0.02198        0.01800           0.07    
Cobalt-60                           0.001537 U       0.003542       0.02021           0.03    
Europium-152                        0.01716 U        0.03063        0.05865           0.1     
Europium-154                        0.01806 U        0.1408         0.1129            0.2     
Lead-212                            0.5999           0.08345        0.04141                   
Lead-214                            0.6019           0.09644        0.04074                   
Potassium-40                        8.104            0.9414         0.2917                    
Protactinium-234                    0.04506 U        0.06906        0.07694                   
Radium-226 (By Bismuth-214)         0.5892           0.1114         0.04941           0.2     
Thallium-208                        0.2299           0.04422        0.01901                   
Thorium-232 (By Actinium-228)       0.6186           0.1425         0.04682           0.9     
Thorium-234                         0.3713 U         0.2695         1.263                     
Uranium-235                         0.05918 U        0.04389        0.1593            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244326-001                   Client ID : 12-PE-E0802-03        

Seqnum : 1513187585009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_009                                Batch         : 196641                       Time      : 10-MAY-2013 12:12     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.05 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02947           0.1251      0.9      .15411           .15413           0.018        u        

Bismuth-212                         0.9864            0.2075               .47225           .47494           0.058        u        

Bismuth-214                         0.5892            0.04941              .11138           .11456           0.0017       u        

Cesium-137                          0.0008676         0.01800     0.07     .021978          .021978          -0.0026      u        

Cobalt-60                           0.001537          0.02021     0.03     .0035415         .0035422         -0.00079     u        

Europium-152                        0.01716           0.05865     0.1      .030631          .030647          0.0099       u        

Europium-154                        0.01806           0.1129      0.2      .14076           .14076           0.020        u        

Lead-212                            0.5999            0.04141              .08345           .097084          0.0087       u        

Lead-214                            0.6019            0.04074              .096441          .10209           0.0083       u        

Potassium-40                        8.104             0.2917               .94141           1.0258           -0.32        u        

Protactinium-234                    0.04506           0.07694              .069059          .069964          0.0093       u        

Radium-226 (By Bismuth-214)         0.5892            0.04941     0.2      .11138           .11456           0.0017       u        

Thallium-208                        0.2299            0.01901              .044222          .046645          0.015        u        

Thorium-232 (By Actinium-228)       0.6186            0.04682     0.9      .14251           .14939           0.028        u        

Thorium-234                         0.3713            1.263                .26947           .27176           0.052        u        

Uranium-235                         0.05918           0.1593      0.18     .043893          .044058          0.089        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-03          
Sample Description: 244326-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:42           Live Time: 2700   sec

Acquisition Time: 5/10/2013 12:12:26        Real Time: 2702   sec
Analysis Time: 5/10/2013 12:57           Dead Time: 0.09   %

Analysis Quantity: 3.171E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.186E-01      1.425E-01      1.494E-01      4.682E-02
Am-241    #AB    2.947E-02      1.541E-01      1.541E-01      1.251E-01
Bi-212           9.864E-01      4.722E-01      4.749E-01      2.075E-01
Bi-214           5.892E-01      1.114E-01      1.146E-01      4.941E-02
Co-60     #AB    1.537E-03      3.541E-03      3.542E-03      2.021E-02
Cs-137    #AB    8.676E-04      2.198E-02      2.198E-02      1.800E-02
Eu-152    #AB    1.716E-02      3.063E-02      3.065E-02      5.865E-02
Eu-154    #AB    1.806E-02      1.408E-01      1.408E-01      1.129E-01
K-40             8.104E+00      9.414E-01      1.026E+00      2.917E-01
Pa-234    #AB    4.506E-02      6.906E-02      6.996E-02      7.694E-02
Pb-212           5.999E-01      8.345E-02      9.708E-02      4.141E-02
Pb-214           6.019E-01      9.644E-02      1.021E-01      4.074E-02
Ra-226           8.301E-01      5.977E-01      6.004E-01      4.009E-01
Th-234     AB    3.713E-01      2.695E-01      2.718E-01      1.263E+00
Tl-208    #      2.299E-01      4.422E-02      4.665E-02      1.901E-02
U-235     #AB    5.918E-02      4.389E-02      4.406E-02      1.593E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.310E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:57:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_009.An1               

Sample description                                             
244326-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_009.An1

Acquisition information
Start time:                 5/10/2013 12:12:26
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1705E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1705E+02) = 

8.5245E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:57:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1054

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44        5. 261.50   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
75.01       69.  24.34   0.83  2.848E-02
77.23      172.  11.39   0.83  3.014E-02
87.41       77.  20.84   0.84  3.686E-02
89.94       62.  24.83   0.85  3.826E-02
92.57       38.  36.28   0.85  3.953E-02    92.59   4.343  6.920E-01 Th234 

93.35   5.760  5.169E-01 U235  
92.73       41.  37.41   0.85  3.990E-02    92.59   4.343  7.623E-01 Th234 
93.33       11. 142.93   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 
106.12        7. 160.15   0.45  4.491E-02
143.73        9. 198.89   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.933E-02 U235  
186.13       42.  37.08   0.96  4.819E-02   185.72  57.000  4.821E-02 U235  

186.21   3.555  7.737E-01 Ra226 
185.72  57.000  4.821E-02 U235  

186.21       45.  36.00   0.68  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.301E-01 Ra226 

204.55       15.  88.96   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.052E-01 U235  

238.59      364.   6.84   0.82  4.318E-02   238.63  43.600  5.999E-01 Pb212 
241.71       32.  46.59   0.47  4.285E-02   242.00   7.268  3.217E-01 Pb214 
277.60       20.  56.86   1.06  3.962E-02   277.37   6.600  2.456E-01 Tl208 
295.16      183.   9.42   1.14  3.814E-02   295.22  18.414  8.003E-01 Pb214 
300.21       44.  29.37   0.94  3.774E-02   300.09   3.180  1.153E+00 Pb212 
338.40       71.  21.98   0.56  3.493E-02   338.32  11.400  5.613E-01 Ac228 
351.79      237.   7.81   1.06  3.405E-02   351.93  35.600  6.018E-01 Pb214 
572.04        3. 210.05   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:57:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.20      181.   9.20   1.05  2.416E-02   583.19  85.000  2.779E-01 Tl208 
609.38      194.   9.85   1.30  2.345E-02   609.31  45.490  5.496E-01 Bi214 
727.77       38.  23.94   0.58  2.078E-02   727.33   6.650  8.636E-01 Bi212 
786.04        6. 117.37   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.99       17.  45.36   1.57  1.851E-02   860.53  12.400  2.275E-01 Tl208 
877.75        1. 389.75   1.58  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.806E-02 Eu154 
880.68        1. 996.76   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
881.85        9.  76.64   1.58  1.822E-02
911.42       97.  11.52   0.57  1.779E-02   911.20  26.200  6.585E-01 Ac228 
968.89       37.  29.47   1.64  1.704E-02   968.96  15.900  4.342E-01 Ac228 

1120.24       46.  18.40   0.68  1.535E-02  1120.29  14.910  6.345E-01 Bi214 
1172.13        5. 139.70   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.88        6.  95.86   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.018E-02 Eu152 
1460.83      340.   5.49   1.76  1.254E-02  1460.82  10.550  8.104E+00 K40   
1621.00        9.  53.34   1.92  1.151E-02  1620.74   1.510  1.592E+00 Bi212 
1764.13       34.  16.01   0.40  1.069E-02  1764.49  15.310  6.630E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.95    74.97       130.        46. 1.615E+03   76.06   0.688  -      s 
307.83    77.19       123.       151. 5.003E+03   26.84   0.762  -        
349.25    87.56       113.        71. 1.923E+03   51.32   0.850  -      s 
359.39    90.09       101.        48. 1.260E+03   68.18   0.602  -      sM
423.45   106.12        58.         7. 1.470E+02  320.30   0.453  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.88    59.44        86.         5.     0.002   522.99   0.812s
Th-234    369.36    92.59        74.        38.     0.014    72.57   0.851D
Ac-228    372.41    93.35       111.        11.     0.004   285.85   0.852D
U-235     372.41    93.35        99.        41.     0.015    74.81   0.852D
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:57:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    489.40   122.63       105.        -2.    -0.001  1829.71   0.885s
Eu-154    491.18   123.07       114.        -6.    -0.002   519.17   0.886s
U-235     573.73   143.73       141.         9.     0.003   397.79   0.910s
U-235     743.21   186.13       100.        42.     0.016    74.17   0.957s
Ra-226    743.50   186.21        87.        45.     0.017    72.01   0.682s
U-235     816.84   204.55        83.        15.     0.006   177.92   0.979s
Pb-212    952.88   238.59       112.       358.     0.132    13.68   0.823 
Pb-214    965.34   241.71        97.        32.     0.012    93.17   0.467s
Tl-208   1108.80   277.60        57.        20.     0.008   113.72   1.057s
Pb-214   1179.03   295.16        43.       178.     0.066    18.83   1.144 
Pb-212   1199.20   300.21        48.        44.     0.016    58.74   0.942 
Ac-228   1351.45   338.30        70.        66.     0.025    43.13   1.120s
Eu-152   1378.94   345.17        53.        -7.    -0.003   301.18   1.126s
Pb-214   1405.40   351.79        45.       231.     0.086    15.62   1.061 
Pa-234   2286.09   572.04        19.         3.     0.001   420.11   1.340s
Tl-208   2331.28   583.33        28.       149.     0.055    19.24   1.352 
Bi-214   2435.45   609.38        51.       186.     0.069    19.70   1.297 
Eu-154   2886.72   722.20        46.       -11.    -0.004   185.11   1.467s
Bi-212   2909.00   727.77        15.        38.     0.014    47.88   0.581s
Eu-152   3112.63   778.67        31.        -4.    -0.001   426.84   1.510s
Bi-212   3142.13   786.04        24.         6.     0.002   234.75   1.514 
Tl-208   3442.02   860.99        20.        17.     0.006    90.72   1.568s
Eu-154   3509.06   877.75        11.         1.     0.000   779.50   1.577s
Pa-234   3525.49   881.85        21.         9.     0.003   153.28   1.582s
Pa-234   3520.81   880.68        21.         1.     0.000  1993.52   1.584s
Ac-228   3643.80   911.42         9.        97.     0.036    23.04   0.572s
Ac-228   3873.80   968.89        42.        37.     0.014    58.95   1.640 
Eu-154   3982.65   996.09        19.        -3.    -0.001   385.35   1.657s
Eu-154   4018.77  1005.11        21.        -2.    -0.001   787.19   1.662s
Bi-214   4479.60  1120.24        12.        46.     0.017    36.80   0.675s
Co-60    4687.34  1172.13        19.         5.     0.002   279.41   1.756s
Eu-154   5096.88  1274.42        24.        -1.    -0.001  1032.99   1.803s
Co-60    5318.74  1329.83        13.        -3.    -0.001   366.33   1.828s
Eu-152   5631.31  1407.88        13.         6.     0.002   191.72   1.856s
K-40     5843.39  1460.83        28.       340.     0.126    10.99   1.762 
Bi-212   6485.01  1621.00         7.         9.     0.003   106.69   1.918s
Bi-214   7058.54  1764.13         5.        34.     0.013    32.03   0.399s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:57:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_009.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1859E-01                                      5.12E+12             
911.20 6.585E-01  (  4.682E-02 1.15E+01 2.62E+01 G  
968.96 4.342E-01 -   1.753E-01 2.95E+01 1.59E+01 G  
338.32 5.269E-01 ?(  1.540E-01 2.16E+01 1.14E+01 G  

Energy duplication    
93.35 2.063E-01 -   4.745E-01 1.43E+02 4.10E+00 XA 

Am-241   I   2.9467E-02                                      1.58E+05             
59.54 2.947E-02 ?(  1.251E-01 2.61E+02 3.59E+01 G  

Bi-212   N   9.8638E-01                                      5.12E+12             
727.33 8.636E-01  (  2.075E-01 2.39E+01 6.65E+00 G  
785.37 8.975E-01  (  1.631E+00 1.17E+02 1.11E+00 G  

1620.74 1.592E+00 ?(  1.083E+00 5.33E+01 1.51E+00 G  

Bi-214   N   5.8922E-01                                      5.84E+05             
609.31 5.496E-01  (P 4.941E-02 9.85E+00 4.55E+01 G  

1120.29 6.345E-01  (P 1.113E-01 1.84E+01 1.49E+01 G  
1764.49 6.630E-01  (P 9.664E-02 1.60E+01 1.53E+01 G  

Co-60    T   1.5373E-03                                      1.93E+03             
1332.49-7.061E-03 ?(  2.021E-02 1.83E+02 1.00E+02 G  
1173.23 1.015E-02 &(  2.204E-02 1.40E+02 9.98E+01 G  

Cs-137   I   8.6755E-04                                      1.10E+04             
661.66 8.675E-04 %(  1.800E-02 1.27E+03 8.50E+01 G  

Eu-152   I   1.7159E-02                                      4.94E+03             
344.28-2.441E-02 ?(  5.865E-02 1.51E+02 2.66E+01 G  
121.78-3.678E-03 +   5.523E-02 9.15E+02 2.84E+01 G  
778.90-4.730E-02 +   1.615E-01 2.13E+02 1.30E+01 G  
964.08-2.035E-03 %   2.323E-01 6.93E+03 1.45E+01 G  

1112.08 5.449E-03 %   1.922E-01 2.15E+03 1.34E+01 G  
1408.01 7.018E-02 ?(  1.002E-01 9.59E+01 2.09E+01 G  

Eu-154   I   1.8057E-02                                      3.14E+03             
873.18 1.806E-02 ?(  1.129E-01 3.90E+02 1.22E+01 G  
123.07-9.587E-03 +   4.048E-02 2.60E+02 4.04E+01 G  

1274.43-9.011E-03 &   7.563E-02 5.16E+02 3.49E+01 G  
723.30-8.338E-02 +   1.202E-01 9.26E+01 2.00E+01 G  

1004.72-1.797E-02 +   1.143E-01 3.94E+02 1.79E+01 G  
996.25-6.081E-02 +   1.851E-01 1.93E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.1038E+00                                      4.57E+11             
1460.82 8.104E+00  (P 2.917E-01 5.49E+00 1.06E+01 G  

Pa-234   N   4.5056E-02                                      1.63E+12             
131.30 1.031E-03 %(  7.694E-02 4.54E+03 1.82E+01 G  
569.50 4.265E-02 ?(  1.421E-01 2.10E+02 9.30E+00 G  
946.00 8.624E-04 %   1.374E-01 9.68E+03 1.35E+01 G  
880.52 1.542E-01 &(  1.760E-01 7.66E+01 1.05E+01 G  
883.24 1.185E-02 ?(  1.931E-01 9.97E+02 9.70E+00 G  

Pb-212   N   5.9990E-01                                      5.12E+12             
238.63 5.999E-01  (P 4.141E-02 6.84E+00 4.36E+01 G  
300.09 1.153E+00 + P 4.254E-01 2.94E+01 3.18E+00 G  

Pb-214   N   6.0185E-01                                      5.84E+05             
351.93 6.018E-01  (P 4.074E-02 7.81E+00 3.56E+01 G  
295.22 8.003E-01 + P 6.873E-02 9.42E+00 1.84E+01 G  
242.00 3.217E-01 - P 2.329E-01 4.66E+01 7.27E+00 G  

Ra-226   N   8.3011E-01                                      5.84E+05             
186.21 8.301E-01  (  4.009E-01 3.60E+01 3.56E+00 G  

Th-234   N   3.7134E-01                                      1.63E+12             
63.30 0.000E+00 ?(  1.263E+00 1.00E+03 3.75E+00 G  
92.59 6.920E-01  (  3.696E-01 3.63E+01 4.34E+00 G  

Tl-208   N   2.2986E-01                                      5.12E+12             
583.19 2.290E-01 ?(  1.901E-02 9.62E+00 8.50E+01 G  
277.37 2.456E-01 ?(  2.119E-01 5.69E+01 6.60E+00 G  
860.53 2.275E-01 ?(  1.429E-01 4.54E+01 1.24E+01 G  

U-235    N   5.9180E-02                                      2.57E+11             
143.77 4.933E-02  (  1.593E-01 1.99E+02 1.09E+01 G  
205.32 2.052E-01 &(  2.879E-01 8.90E+01 5.02E+00 G  
163.36-7.443E-04 %   3.056E-01 2.49E+04 5.08E+00 G  
185.72 4.821E-02  (  2.678E-02 3.71E+01 5.70E+01 G  

Energy duplication    
93.35 5.694E-01 &   3.192E-01 3.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44        86.         5.     0.002   522.99   2.947E-02   
U-235       93.35        99.        41.     0.015    74.81   5.694E-01   
Eu-152     122.63       105.        -2.    -0.001  1829.71  -3.678E-03   
Eu-154     123.07       114.        -6.    -0.002   519.17  -9.587E-03   
U-235      143.73       141.         9.     0.003   397.79   4.933E-02   
U-235      186.13       100.        42.     0.016    74.17   4.821E-02   
U-235      204.55        83.        15.     0.006   177.92   2.052E-01   
Eu-152     345.17        53.        -7.    -0.003   301.18  -2.441E-02   
Pa-234     572.04        19.         3.     0.001   420.11   4.265E-02   
Eu-154     722.20        46.       -11.    -0.004   185.11  -8.338E-02   
Eu-152     778.67        31.        -4.    -0.001   426.84  -4.730E-02   
Eu-154     877.75        11.         1.     0.000   779.50   1.806E-02   
Pa-234     881.85        21.         9.     0.003   153.28   1.542E-01   
Pa-234     880.68        21.         1.     0.000  1993.52   1.185E-02   
Eu-154     996.09        19.        -3.    -0.001   385.35  -6.081E-02   
Eu-154    1005.11        21.        -2.    -0.001   787.19  -1.797E-02   
Co-60     1172.13        19.         5.     0.002   279.41   1.015E-02   
Eu-154    1274.42        24.        -1.    -0.001  1032.99  -9.011E-03   
Co-60     1329.83        13.        -3.    -0.001   366.33  -7.061E-03   
Eu-152    1407.88        13.         6.     0.002   191.72   7.018E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1859E-01    6.1859E-01   1.4251E-01    1.4939E-01  4.682E-02
Am-241 #A    2.9460E-02    2.9467E-02   1.5411E-01    1.5413E-01  1.251E-01
Bi-212       9.8638E-01    9.8638E-01   4.7225E-01    4.7494E-01  2.075E-01
Bi-214       5.8918E-01    5.8922E-01   1.1138E-01    1.1456E-01  4.941E-02
Co-60  #A    1.5088E-03    1.5373E-03   3.5415E-03    3.5422E-03  2.021E-02
Cs-137 #A    8.6470E-04    8.6755E-04   2.1978E-02    2.1978E-02  1.800E-02
Eu-152 #A    1.7034E-02    1.7159E-02   3.0631E-02    3.0647E-02  5.865E-02
Eu-154 #A    1.7851E-02    1.8057E-02   1.4076E-01    1.4076E-01  1.129E-01
K-40         8.1038E+00    8.1038E+00   9.4141E-01    1.0258E+00  2.917E-01
Pa-234 #A    4.5056E-02    4.5056E-02   6.9059E-02    6.9964E-02  7.694E-02
Pb-212       5.9990E-01    5.9990E-01   8.3450E-02    9.7084E-02  4.141E-02
Pb-214       6.0181E-01    6.0185E-01   9.6441E-02    1.0209E-01  4.074E-02
Ra-226       8.3006E-01    8.3011E-01   5.9775E-01    6.0039E-01  4.009E-01
Th-234  A    3.7134E-01    3.7134E-01   2.6947E-01    2.7176E-01  1.263E+00
Tl-208 #     2.2986E-01    2.2986E-01   4.4222E-02    4.6645E-02  1.901E-02
U-235  #A    5.9180E-02    5.9180E-02   4.3893E-02    4.4058E-02  1.593E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  106.0 to  2034.9 keV)     1.256E+01  pCi/g         
Total Decayed Activity (  106.0 to  2034.9 keV) 1.2559668E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-04                Received:        03/19/13                      
Lab ID:          244326-002                    Prepared:        03/27/13 14:46                
Matrix:          Soil                          Analyzed:        05/10/13 12:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:45                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0004119 U      0.1639        0.1350            0.9     
Bismuth-212                          0.6428           0.5295        0.2998                    
Bismuth-214                          0.4963           0.09191       0.03495                   
Cesium-137                          -0.0001660 U      0.02312       0.01903           0.07    
Cobalt-60                            0.003333 U       0.01174       0.01814           0.03    
Europium-152                         0.04914 U        0.05237       0.05834           0.1     
Europium-154                         0.01195 U        0.04538       0.1419            0.2     
Lead-212                             0.4770           0.07865       0.04002                   
Lead-214                             0.5513           0.09213       0.04071                   
Potassium-40                         9.125            1.049         0.3038                    
Protactinium-234                    -0.08126 U        0.1219        0.09649                   
Radium-226 (By Bismuth-214)          0.4963           0.09191       0.03495           0.2     
Thallium-208                         0.1826           0.03828       0.01328                   
Thorium-232 (By Actinium-228)        0.4374           0.1013        0.07776           0.9     
Thorium-234                          0.6869 U         0.6562        1.244                     
Uranium-235                          0.04385 U        0.03609       0.1655            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244326-002                   Client ID : 12-PE-E0802-04        

Seqnum : 1533187599008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_008                                Batch         : 196641                       Time      : 10-MAY-2013 12:15     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.3 g                      Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0004119         0.1350      0.9      .16391           .16391           0.018        u        

Bismuth-212                         0.6428            0.2998               .52948           .5305            0.058        u        

Bismuth-214                         0.4963            0.03495              .091914          .094583          0.0017       u        

Cesium-137                          -0.0001660        0.01903     0.07     .02312           .02312           -0.0026      u        

Cobalt-60                           0.003333          0.01814     0.03     .011738          .011739          -0.00079     u        

Europium-152                        0.04914           0.05834     0.1      .052369          .052423          0.0099       u        

Europium-154                        0.01195           0.1419      0.2      .045383          .045388          0.020        u        

Lead-212                            0.4770            0.04002              .078647          .085887          0.0087       u        

Lead-214                            0.5513            0.04071              .092132          .095671          0.0083       u        

Potassium-40                        9.125             0.3038               1.0493           1.1448           -0.32        u        

Protactinium-234                    -0.08126          0.09649              .12191           .12357           0.0093       u        

Radium-226 (By Bismuth-214)         0.4963            0.03495     0.2      .091914          .094583          0.0017       u        

Thallium-208                        0.1826            0.01328              .038284          .040026          0.015        u        

Thorium-232 (By Actinium-228)       0.4374            0.07776     0.9      .10126           .10609           0.028        u        

Thorium-234                         0.6869            1.244                .65616           .65936           0.052        u        

Uranium-235                         0.04385           0.1655      0.18     .036094          .036192          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-04          
Sample Description: 244326-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:45           Live Time: 2700   sec

Acquisition Time: 5/10/2013 12:15:30        Real Time: 2706   sec
Analysis Time: 5/10/2013 13:00           Dead Time: 0.21   %

Analysis Quantity: 3.153E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.374E-01      1.013E-01      1.061E-01      7.776E-02
Am-241    #AB    4.119E-04      1.639E-01      1.639E-01      1.350E-01
Bi-212    #      6.428E-01      5.295E-01      5.305E-01      2.998E-01
Bi-214           4.963E-01      9.191E-02      9.458E-02      3.495E-02
Co-60     #AB    3.333E-03      1.174E-02      1.174E-02      1.814E-02
Cs-137    #AB   -1.660E-04      2.312E-02      2.312E-02      1.903E-02
Eu-152    #AB    4.914E-02      5.237E-02      5.242E-02      5.834E-02
Eu-154    #AB    1.195E-02      4.538E-02      4.539E-02      1.419E-01
K-40             9.125E+00      1.049E+00      1.145E+00      3.038E-01
Pa-234    #AB   -8.126E-02      1.219E-01      1.236E-01      9.649E-02
Pb-212           4.770E-01      7.865E-02      8.589E-02      4.002E-02
Pb-214           5.513E-01      9.213E-02      9.567E-02      4.071E-02
Ra-226    #      1.003E+00      6.517E-01      6.542E-01      4.364E-01
Th-234    #AB    6.869E-01      6.562E-01      6.594E-01      1.244E+00
Tl-208           1.826E-01      3.828E-02      4.003E-02      1.328E-02
U-235     #AB    4.385E-02      3.609E-02      3.619E-02      1.655E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.371E+01

Analyst: Andrew Alexander

69 of 415



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:00:43
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Sample description                                             
244326-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_008.An1

Acquisition information
Start time:                 5/10/2013 12:15:30
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1530E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1530E+02) = 

8.5718E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0406

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.23       14. 113.97   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.70       62.  25.67   0.81  2.750E-02
77.09      130.  13.82   0.81  2.932E-02
92.78       34.  49.17   0.83  3.937E-02    92.59   4.343  6.326E-01 Th234 

93.35   4.100  6.636E-01 Ac228 
93.35   5.760  4.724E-01 U235  
93.35   5.760  4.724E-01 U235  

92.81       37.  47.76   0.83  3.899E-02    92.59   4.343  6.919E-01 Th234 
93.35   4.100  7.258E-01 Ac228 
93.35   5.760  5.166E-01 U235  

92.95       45.  37.37   1.06  3.937E-02    92.59   4.343  8.363E-01 Th234 
93.35   4.100  8.772E-01 Ac228 
93.35   5.760  6.244E-01 U235  

122.65       20.  59.94   0.86  4.840E-02   121.78  28.410  4.663E-02 Eu152 
121.78  28.410  4.663E-02 Eu152 

124.19        2. 736.83   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  2.912E-03 Eu154 

163.45       11. 131.58   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.323E-01 U235  

186.07       54.  32.47   0.77  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.003E+00 Ra226 
185.72  57.000  6.252E-02 U235  

186.10       43.  41.16   0.93  4.855E-02   185.72  57.000  4.881E-02 U235  
186.21   3.555  7.834E-01 Ra226 

238.71      309.   6.90   0.99  4.347E-02   238.63  43.600  5.103E-01 Pb212 
241.89       50.  29.33   0.99  4.316E-02   242.00   7.268  5.030E-01 Pb214 
277.42       21.  53.18   1.03  3.983E-02   277.37   6.600  2.503E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.20      120.  12.57   1.03  3.830E-02   295.22  18.414  5.286E-01 Pb214 
299.91       23.  45.09   1.05  3.789E-02   300.09   3.180  5.987E-01 Pb212 
338.31       63.  18.13   1.35  3.500E-02   338.32  11.400  5.013E-01 Ac228 
351.89      220.   8.18   1.46  3.408E-02   351.93  35.600  5.638E-01 Pb214 
583.15      122.  10.13   1.17  2.394E-02   583.19  85.000  1.835E-01 Tl208 
609.41      172.   8.86   1.20  2.322E-02   609.31  45.490  4.963E-01 Bi214 
727.46       22.  36.72   1.46  2.051E-02   727.33   6.650  5.063E-01 Bi212 
778.42        2. 234.41   1.51  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.144E-02 Eu152 
785.94       10.  68.76   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.16       13.  53.89   1.57  1.823E-02   860.53  12.400  1.760E-01 Tl208 
883.25        5. 143.74   1.59  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.25       60.  17.16   1.62  1.750E-02   911.20  26.200  4.168E-01 Ac228 
964.48        7. 133.11   1.66  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  8.825E-02 Eu152 
969.09       36.  24.14   1.06  1.675E-02   968.96  15.900  4.256E-01 Ac228 
996.22        1. 493.05   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.535E-02 Eu154 
1120.19       46.  17.83   1.24  1.507E-02  1120.29  14.910  6.555E-01 Bi214 
1172.57        3. 176.10   1.82  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.52        4. 189.86   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.438E-02 Eu154 
1407.39        8.  53.29   1.97  1.266E-02  1408.01  20.850  1.025E-01 Eu152 

1408.01  20.850  1.025E-01 Eu152 
1460.88      397.   5.18   1.36  1.229E-02  1460.82  10.550  9.360E+00 K40   
1621.11        2. 216.78   2.10  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.43       15.  31.21   2.18  1.048E-02  1764.49  15.310  3.046E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.09    74.73       106.        47. 1.709E+03   68.48   0.495  -      s 
308.66    77.12       113.       119. 4.066E+03   32.16   0.635  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.15    63.23       126.        14.     0.005   227.94   0.799s
Th-234    371.36    92.81       137.        37.     0.014    95.52   0.832s
Ac-228    373.52    93.35       101.        45.     0.017    74.74   1.061D
U-235     373.52    93.35       121.        34.     0.012    98.35   0.833D
Eu-152    490.63   122.65        62.        20.     0.007   119.87   0.864s
Eu-154    496.79   124.19        85.         2.     0.001  1473.66   0.865s
Pa-234    521.55   130.39       139.       -23.    -0.009   150.02   0.874s
U-235     574.71   143.69       152.        -4.    -0.001   875.44   0.888s
U-235     653.70   163.45        92.        11.     0.004   263.16   0.909s
U-235     744.24   186.10       132.        43.     0.016    82.31   0.933s
Ra-226    744.09   186.07       104.        54.     0.020    64.95   0.765s
Pb-212    954.30   238.66       105.       285.     0.105    16.24   0.908 
Pb-214    966.99   241.83        82.        54.     0.020    57.57   0.655s
Tl-208   1109.24   277.42        53.        21.     0.008   106.37   1.030s
Pb-214   1180.32   295.20        47.       117.     0.043    25.13   1.026 
Pb-212   1199.17   299.91        48.        23.     0.008    90.19   1.053s
Ac-228   1352.65   338.31        27.        63.     0.023    36.27   1.355s
Pb-214   1406.93   351.89        45.       215.     0.080    16.36   1.460s
Pa-234   2278.67   569.92        40.        -5.    -0.002   344.46   1.318s
Tl-208   2331.56   583.15        13.       118.     0.044    20.26   1.168 
Bi-214   2436.57   609.41        25.       165.     0.061    17.73   1.196 
Eu-154   2900.08   725.32        44.        -9.    -0.003   224.86   1.457s
Bi-212   2908.65   727.46        31.        22.     0.008    73.45   1.460 
Eu-152   3112.45   778.42        16.         2.     0.001   468.81   1.505s
Bi-212   3142.52   785.94        21.        10.     0.004   137.53   1.511s
Tl-208   3439.36   860.16        17.        13.     0.005   107.77   1.574s
Pa-234   3523.02   881.08        31.        -5.    -0.002   333.31   1.591s
Pa-234   3531.70   883.25        23.         5.     0.002   287.48   1.593s
Ac-228   3643.70   911.25        23.        60.     0.022    34.31   1.616s
Eu-152   3856.63   964.48        37.         7.     0.002   266.22   1.658s
Ac-228   3875.08   969.09        13.        36.     0.013    48.28   1.060s
Eu-154   3983.60   996.22        22.         1.     0.001   986.10   1.683s
Bi-214   4479.55  1120.19         8.        46.     0.017    35.66   1.240s
Co-60    4689.08  1172.57        15.         3.     0.001   352.21   1.816s
Eu-154   5097.00  1274.52        22.         4.     0.001   379.72   1.887s
Eu-152   5628.70  1407.39         6.         8.     0.003   106.58   1.975s
K-40     5842.83  1460.90        28.       373.     0.138    11.05   1.353s
Bi-212   6484.08  1621.11         5.         2.     0.001   433.56   2.102s
Bi-214   7057.76  1764.43        12.        15.     0.006    62.43   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3740E-01                                      5.12E+12             
911.20 4.168E-01 ?(  7.776E-02 1.72E+01 2.62E+01 G  
968.96 4.256E-01  (  1.013E-01 2.41E+01 1.59E+01 G  
338.32 5.013E-01  (  9.633E-02 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 8.772E-01 +   4.615E-01 3.74E+01 4.10E+00 XA 

Am-241   I   4.1185E-04                                      1.58E+05             
59.54 4.119E-04 &(  1.350E-01 1.99E+04 3.59E+01 G  

Bi-212   N   6.4281E-01                                      5.12E+12             
727.33 5.063E-01 ?(P 2.998E-01 3.67E+01 6.65E+00 G  
785.37 1.461E+00 ?(P 1.589E+00 6.88E+01 1.11E+00 G  

1620.74 2.966E-01 -   9.861E-01 2.17E+02 1.51E+00 G  

Bi-214   N   4.9628E-01                                      5.84E+05             
609.31 4.963E-01  (P 3.495E-02 8.86E+00 4.55E+01 G  

1120.29 6.555E-01 +   9.074E-02 1.78E+01 1.49E+01 G  
1764.49 3.046E-01 - P 1.619E-01 3.12E+01 1.53E+01 G  

Co-60    T   3.3326E-03                                      1.93E+03             
1332.49-6.065E-04 &(  1.814E-02 1.83E+03 1.00E+02 G  
1173.23 7.277E-03 &(  2.005E-02 1.76E+02 9.98E+01 G  

Cs-137   I  -1.6603E-04                                      1.10E+04             
661.66-1.660E-04 &(  1.903E-02 6.96E+03 8.50E+01 G  

Eu-152   I   4.9137E-02                                      4.94E+03             
344.28-2.753E-03 %(  5.834E-02 1.29E+03 2.66E+01 G  
121.78 4.663E-02 ?(  4.273E-02 5.99E+01 2.84E+01 G  
778.90 3.144E-02 &(  1.169E-01 2.34E+02 1.30E+01 G  
964.08 8.825E-02 ?(  1.853E-01 1.33E+02 1.45E+01 G  

1112.08-6.583E-03 &   1.528E-01 1.42E+03 1.34E+01 G  
1408.01 1.025E-01 ?(  6.879E-02 5.33E+01 2.09E+01 G  

Eu-154   I   1.1952E-02                                      3.14E+03             
873.18-5.247E-03 %(  1.419E-01 1.65E+03 1.22E+01 G  
123.07 2.912E-03 &(  3.517E-02 7.37E+02 4.04E+01 G  

1274.43 2.438E-02 &(  7.330E-02 1.90E+02 3.49E+01 G  
723.30-6.818E-02 &   1.205E-01 1.12E+02 2.00E+01 G  

1004.72 0.000E+00 &   4.703E-02 1.00E+03 1.79E+01 G  
996.25 2.535E-02 ?(  2.028E-01 4.93E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.1245E+00                                      4.57E+11             
1460.82 9.125E+00  (P 3.038E-01 5.53E+00 1.06E+01 G  

Pa-234   N  -8.1260E-02                                      1.63E+12             
131.30-8.126E-02 ?(  9.649E-02 7.50E+01 1.82E+01 G  
569.50-7.549E-02 +   2.074E-01 1.72E+02 9.30E+00 G  
946.00 7.777E-03 %   1.433E-01 1.13E+03 1.35E+01 G  
880.52-8.316E-02 +   2.199E-01 1.67E+02 1.05E+01 G  
883.24 9.105E-02 +   2.049E-01 1.44E+02 9.70E+00 G  

Pb-212   N   4.7703E-01                                      5.12E+12             
238.63 4.770E-01  (P 4.002E-02 8.12E+00 4.36E+01 G  
300.09 5.987E-01 & P 4.272E-01 4.51E+01 3.18E+00 G  

Pb-214   N   5.5134E-01                                      5.84E+05             
351.93 5.638E-01  (P 4.071E-02 8.18E+00 3.56E+01 G  
295.22 5.286E-01  (P 7.162E-02 1.26E+01 1.84E+01 G  
242.00 5.477E-01  (  2.135E-01 2.88E+01 7.27E+00 G  

Ra-226   N   1.0034E+00                                      5.84E+05             
186.21 1.003E+00 @(  4.364E-01 3.25E+01 3.56E+00 G  

Th-234   N   6.8692E-01                                      1.63E+12             
63.30 6.811E-01 &(  1.244E+00 1.14E+02 3.75E+00 G  
92.59 6.919E-01  (  5.111E-01 4.78E+01 4.34E+00 G  

Tl-208   N   1.8256E-01                                      5.12E+12             
583.19 1.835E-01  (P 1.328E-02 1.01E+01 8.50E+01 G  
277.37 2.503E-01 + P 2.058E-01 5.32E+01 6.60E+00 G  
860.53 1.760E-01 ?(  1.330E-01 5.39E+01 1.24E+01 G  

U-235    N   4.3850E-02                                      2.57E+11             
143.77-2.309E-02 ?(  1.655E-01 4.38E+02 1.09E+01 G  
205.32 0.000E+00 +   3.294E-01 1.00E+03 5.02E+00 G  
163.36 1.323E-01 &(  2.789E-01 1.32E+02 5.08E+00 G  
185.72 4.881E-02 @(  3.072E-02 4.12E+01 5.70E+01 G  

Energy duplication    
93.35 4.724E-01 &   3.585E-01 4.92E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.23       126.        14.     0.005   227.94   6.811E-01   
Th-234      92.81       137.        37.     0.014    95.52   6.919E-01   
U-235       93.35       121.        34.     0.012    98.35   4.724E-01   
Eu-152     122.65        62.        20.     0.007   119.87   4.663E-02   
Eu-154     124.19        85.         2.     0.001  1473.66   2.912E-03   
Pa-234     130.39       139.       -23.    -0.009   150.02  -8.126E-02   
U-235      143.69       152.        -4.    -0.001   875.44  -2.309E-02   
U-235      163.45        92.        11.     0.004   263.16   1.323E-01   
U-235      186.10       132.        43.     0.016    82.31   4.881E-02   
Pa-234     569.92        40.        -5.    -0.002   344.46  -7.549E-02   
Eu-154     725.32        44.        -9.    -0.003   224.86  -6.818E-02   
Bi-212     727.46        31.        22.     0.008    73.45   5.063E-01  P
Eu-152     778.42        16.         2.     0.001   468.81   3.144E-02   
Bi-212     785.94        21.        10.     0.004   137.53   1.461E+00  P
Pa-234     881.08        31.        -5.    -0.002   333.31  -8.316E-02   
Pa-234     883.25        23.         5.     0.002   287.48   9.105E-02   
Eu-152     964.48        37.         7.     0.002   266.22   8.825E-02   
Eu-154     996.22        22.         1.     0.001   986.10   2.535E-02   
Co-60     1172.57        15.         3.     0.001   352.21   7.277E-03   
Eu-154    1274.52        22.         4.     0.001   379.72   2.438E-02   
Eu-152    1407.39         6.         8.     0.003   106.58   1.025E-01   
Bi-212    1621.11         5.         2.     0.001   433.56   2.966E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3740E-01    4.3740E-01   1.0126E-01    1.0609E-01  7.776E-02
Am-241 #A    4.1176E-04    4.1185E-04   1.6391E-01    1.6391E-01  1.350E-01
Bi-212 #     6.4281E-01    6.4281E-01   5.2948E-01    5.3050E-01  2.998E-01
Bi-214       4.9625E-01    4.9628E-01   9.1914E-02    9.4583E-02  3.495E-02
Co-60  #A    3.2707E-03    3.3326E-03   1.1738E-02    1.1739E-02  1.814E-02
Cs-137 #A   -1.6549E-04   -1.6603E-04   2.3120E-02    2.3120E-02  1.903E-02
Eu-152 #A    4.8779E-02    4.9137E-02   5.2369E-02    5.2423E-02  5.834E-02
Eu-154 #A    1.1815E-02    1.1952E-02   4.5383E-02    4.5388E-02  1.419E-01
K-40         9.1245E+00    9.1245E+00   1.0493E+00    1.1448E+00  3.038E-01
Pa-234 #A   -8.1260E-02   -8.1260E-02   1.2191E-01    1.2357E-01  9.649E-02
Pb-212       4.7703E-01    4.7703E-01   7.8647E-02    8.5887E-02  4.002E-02
Pb-214       5.5130E-01    5.5134E-01   9.2132E-02    9.5671E-02  4.071E-02
Ra-226 #     1.0033E+00    1.0034E+00   6.5170E-01    6.5421E-01  4.364E-01
Th-234 #A    6.8692E-01    6.8692E-01   6.5616E-01    6.5936E-01  1.244E+00
Tl-208       1.8256E-01    1.8256E-01   3.8284E-02    4.0026E-02  1.328E-02
U-235  #A    4.3850E-02    4.3850E-02   3.6094E-02    3.6192E-02  1.655E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.227E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.2272494E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-05                Received:        03/19/13                      
Lab ID:          244326-003                    Prepared:        03/27/13 14:53                
Matrix:          Soil                          Analyzed:        05/10/13 12:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.14 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:44                                                               

Analyte                 Result          Uncert           MDA         Project MDA   
Americium-241                        0.05540 U       0.1845          0.1487            0.9     
Bismuth-212                          0.6174          0.5433          0.3151                    
Bismuth-214                          0.5178          0.1143          0.05345                   
Cesium-137                           0.05188         0.02910         0.01396           0.07    
Cobalt-60                            0 U             0.006963        0.01621           0.03    
Europium-152                         0.05388 U       0.06189         0.05603           0.1     
Europium-154                         0.01913 U       0.1322          0.1550            0.2     
Lead-212                             0.5650          0.08436         0.04226                   
Lead-214                             0.6330          0.09611         0.03763                   
Potassium-40                         9.552           0.9935          0.2506                    
Protactinium-234                     0.03355 U       0.1034          0.1077                    
Radium-226 (By Bismuth-214)          0.5178          0.1143          0.05345           0.2     
Thallium-208                         0.2303          0.04675         0.01675                   
Thorium-232 (By Actinium-228)        0.7813          0.1427          0.03962           0.9     
Thorium-234                          1.019 U         0.8399          1.315                     
Uranium-235                          0.1214 U        0.2021          0.1506            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244326-003                   Client ID : 12-PE-E0802-05        

Seqnum : 1523187587007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_007                                Batch         : 196641                       Time      : 10-MAY-2013 12:14     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316.14 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.05540           0.1487      0.9      .1845            .18454           0.018        u        

Bismuth-212                         0.6174            0.3151               .54333           .54425           0.058        u        

Bismuth-214                         0.5178            0.05345              .11426           .1166            0.0017       u        

Cesium-137                          0.05188           0.01396     0.07     .0291            .029194          -0.0026      u        

Cobalt-60                           0                 0.01621     0.03     .0069634         .0069634         -0.00079     u        

Europium-152                        0.05388           0.05603     0.1      .061891          .061945          0.0099       u        

Europium-154                        0.01913           0.1550      0.2      .13222           .13223           0.020        u        

Lead-212                            0.5650            0.04226              .084358          .093738          0.0087       u        

Lead-214                            0.6330            0.03763              .096113          .10057           0.0083       u        

Potassium-40                        9.552             0.2506               .99351           1.103            -0.32        u        

Protactinium-234                    0.03355           0.1077               .10339           .10373           0.0093       u        

Radium-226 (By Bismuth-214)         0.5178            0.05345     0.2      .11426           .1166            0.0017       u        

Thallium-208                        0.2303            0.01675              .046747          .049014          0.015        u        

Thorium-232 (By Actinium-228)       0.7813            0.03962     0.9      .14267           .15345           0.028        u        

Thorium-234                         1.019             1.315                .8399            .8454            0.052        u        

Uranium-235                         0.1214            0.1506      0.18     .20208           .20221           0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-05          
Sample Description: 244326-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:44           Live Time: 2700   sec

Acquisition Time: 5/10/2013 12:14:23        Real Time: 2703   sec
Analysis Time: 5/10/2013 12:59           Dead Time: 0.13   %

Analysis Quantity: 3.161E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.813E-01      1.427E-01      1.535E-01      3.962E-02
Am-241    #AB    5.540E-02      1.845E-01      1.845E-01      1.487E-01
Bi-212           6.174E-01      5.433E-01      5.443E-01      3.151E-01
Bi-214           5.178E-01      1.143E-01      1.166E-01      5.345E-02
Co-60     #AB    0.000E+00      6.963E-03      6.963E-03      1.621E-02
Cs-137           5.188E-02      2.910E-02      2.919E-02      1.396E-02
Eu-152    #AB    5.388E-02      6.189E-02      6.195E-02      5.603E-02
Eu-154    #AB    1.913E-02      1.322E-01      1.322E-01      1.550E-01
K-40             9.552E+00      9.935E-01      1.103E+00      2.506E-01
Pa-234    #AB    3.355E-02      1.034E-01      1.037E-01      1.077E-01
Pb-212           5.650E-01      8.436E-02      9.374E-02      4.226E-02
Pb-214           6.330E-01      9.611E-02      1.006E-01      3.763E-02
Ra-226    #      6.793E-01      6.079E-01      6.092E-01      4.643E-01
Th-234    #AB    1.019E+00      8.399E-01      8.454E-01      1.315E+00
Tl-208           2.303E-01      4.675E-02      4.901E-02      1.675E-02
U-235     #AB    1.214E-01      2.021E-01      2.022E-01      1.506E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.493E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

Sample description                                             
244326-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_007.An1

Acquisition information
Start time:                 5/10/2013 12:14:23
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1614E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1614E+02) = 

8.5491E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0834

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.30        8. 166.51   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.34       26.  64.99   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.63      103.  19.09   0.87  2.585E-02
76.98      156.  12.14   0.87  2.755E-02
89.80       39.  36.35   0.60  3.540E-02
92.86       49.  36.33   0.85  3.718E-02    92.59   4.343  9.624E-01 Th234 

93.35   5.760  7.185E-01 U235  
93.35   4.100  1.009E+00 Ac228 
93.35   5.760  7.185E-01 U235  

92.88       47.  39.88   0.89  3.718E-02    92.59   4.343  9.249E-01 Th234 
93.35   5.760  6.905E-01 U235  
93.35   4.100  9.700E-01 Ac228 

92.90       40.  50.66   0.89  3.682E-02    92.59   4.343  7.864E-01 Th234 
93.35   5.760  5.871E-01 U235  
93.35   4.100  8.248E-01 Ac228 

121.34        7. 219.75   0.92  4.597E-02   121.78  28.410    PBC<MDA Eu152 
143.72       19.  84.19   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.129E-01 U235  
162.63       11. 143.65   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.396E-01 U235  
185.81       35.  44.81   0.98  4.662E-02   185.72  57.000  4.200E-02 U235  

186.21   3.555  6.740E-01 Ra226 
185.72  57.000  4.200E-02 U235  

185.82       36.  44.74   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.793E-01 Ra226 

238.61      337.   7.29   0.94  4.202E-02   238.63  43.600  5.683E-01 Pb212 
242.06       66.  27.92   0.35  4.172E-02   242.00   7.268  6.855E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.33       22.  56.44   1.36  3.864E-02   277.37   6.600  2.793E-01 Tl208 
295.27       97.  16.06   0.83  3.721E-02   295.22  18.414  4.299E-01 Pb214 
299.79       19.  48.58   1.09  3.683E-02   300.09   3.180  5.186E-01 Pb212 
338.40       83.  19.45   0.44  3.412E-02   338.32  11.400  6.749E-01 Ac228 
351.99      240.   7.34   0.96  3.324E-02   351.93  35.600  6.223E-01 Pb214 
583.06      143.  10.15   1.26  2.357E-02   583.19  85.000  2.264E-01 Tl208 
609.20      182.  10.30   0.88  2.288E-02   609.31  45.490  5.178E-01 Bi214 
661.51       30.  28.05   0.59  2.162E-02   661.66  84.990  5.188E-02 Cs137 
727.48       21.  44.00   1.45  2.025E-02   727.33   6.650  4.996E-01 Bi212 
785.59        9.  85.07   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.58       11.  66.26   1.54  1.803E-02   860.53  12.400  1.609E-01 Tl208 
873.58        1. 580.02   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.644E-02 Eu154 
881.74        4. 154.09   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
883.18        2. 295.53   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.34      124.   9.49   0.67  1.732E-02   911.20  26.200  8.448E-01 Ac228 
964.56       16.  57.44   1.62  1.664E-02   964.08  14.500  2.085E-01 Eu152 
969.11       63.  16.05   0.65  1.658E-02   968.96  15.900  7.530E-01 Ac228 

1005.00        2. 376.13   1.64  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  2.096E-02 Eu154 

1120.58       48.  15.71   0.50  1.494E-02  1120.29  14.910  6.894E-01 Bi214 
1460.87      388.   4.96   2.26  1.219E-02  1460.82  10.550  9.552E+00 K40   
1764.61       21.  25.50   2.05  1.039E-02  1764.49  15.310  4.195E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.91    74.69       160.        90. 3.496E+03   46.49   0.574  -      s 
308.30    77.04       133.       140. 5.082E+03   30.61   0.919  -        
359.31    89.80        81.        39. 1.102E+03   72.70   0.599  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

83 of 415



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.44    59.30        95.         8.     0.003   333.02   0.857s
Th-234    253.56    63.34       125.        26.     0.009   129.99   0.861s
Th-234    371.67    92.90       182.        40.     0.015   101.31   0.890s
U-235     373.49    93.35       150.        47.     0.017    79.77   0.891D
Ac-228    373.49    93.35       114.        49.     0.018    72.66   0.854D
Eu-152    485.33   121.34       109.         7.     0.003   439.50   0.918s
Eu-154    491.49   122.88       144.       -10.    -0.004   330.52   0.920s
U-235     574.76   143.72       115.        19.     0.007   168.38   0.940s
U-235     650.34   162.63       113.        11.     0.004   287.30   0.959s
U-235     742.97   185.81       107.        35.     0.013    89.62   0.980 
Ra-226    743.02   185.82       109.        36.     0.013    89.49   0.981 
U-235     823.45   205.94       115.        -4.    -0.001   808.66   0.999s
Pb-212    954.02   238.61       110.       329.     0.122    14.59   0.942 
Pb-214    967.79   242.06       100.        66.     0.024    55.84   0.352s
Tl-208   1108.76   277.33        56.        22.     0.008   112.87   1.356s
Pb-214   1180.46   295.27        60.        93.     0.034    32.11   0.826 
Pb-212   1198.53   299.79        45.        19.     0.007    97.16   1.087s
Ac-228   1352.89   338.40        63.        83.     0.031    38.89   0.438s
Eu-152   1374.80   343.88        46.        -9.    -0.003   233.54   1.127s
Pb-214   1407.20   351.99        36.       233.     0.086    14.68   0.964 
Pa-234   2277.93   569.78        31.        -3.    -0.001   510.65   1.320s
Tl-208   2331.00   583.06        21.       143.     0.053    20.30   1.260s
Bi-214   2435.52   609.20        57.       170.     0.063    20.61   0.883s
Cs-137   2644.70   661.51        12.        30.     0.011    56.10   0.589s
Eu-154   2887.96   722.33        27.        -2.    -0.001   979.70   1.442s
Bi-212   2908.54   727.48        33.        21.     0.008    88.00   1.445s
Eu-152   3107.05   777.11        26.        -2.    -0.001   894.68   1.484s
Bi-212   3140.95   785.59        24.         9.     0.003   170.13   1.489 
Tl-208   3440.91   860.58        23.        11.     0.004   132.52   1.544s
Eu-154   3492.88   873.58        20.         1.     0.000  1160.03   1.553s
Pa-234   3525.55   881.74        19.         4.     0.002   308.18   1.558s
Pa-234   3531.29   883.18        23.         2.     0.001   591.05   1.560s
Ac-228   3643.95   911.34         6.       121.     0.045    18.99   0.671s
Pa-234   3781.62   945.76        28.        -3.    -0.001   445.61   1.604s
Eu-152   3856.82   964.56        33.        16.     0.006   114.87   1.617s
Ac-228   3875.03   969.11        13.        63.     0.023    32.10   0.652s
Eu-154   4018.63  1005.00        24.         2.     0.001   752.26   1.644s
Bi-214   4481.07  1120.58         8.        48.     0.018    31.41   0.504s
Co-60    4691.57  1173.19        31.        -3.    -0.001   554.53   1.752s
Eu-154   5097.77  1274.69        23.        -2.    -0.001   773.08   1.812s
K-40     5842.98  1460.87        19.       388.     0.144     9.91   2.259 
Bi-214   7059.13  1764.61        10.        21.     0.008    51.00   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8132E-01                                      5.12E+12             
911.20 8.448E-01 @(P 3.962E-02 9.49E+00 2.62E+01 G  
968.96 7.530E-01  (  1.020E-01 1.60E+01 1.59E+01 G  
338.32 6.749E-01  (P 1.507E-01 1.94E+01 1.14E+01 G  

Energy duplication    
93.35 1.009E+00     5.176E-01 3.63E+01 4.10E+00 XA 

Am-241   I   5.5402E-02                                      1.58E+05             
59.54 5.540E-02  (  1.487E-01 1.67E+02 3.59E+01 G  

Bi-212   N   6.1744E-01                                      5.12E+12             
727.33 4.996E-01 ?(  3.151E-01 4.40E+01 6.65E+00 G  
785.37 1.323E+00  (  1.705E+00 8.51E+01 1.11E+00 G  

1620.74-4.630E-02 %   1.364E+00 1.80E+03 1.51E+00 G  

Bi-214   N   5.1781E-01                                      5.84E+05             
609.31 5.178E-01  (P 5.345E-02 1.03E+01 4.55E+01 G  

1120.29 6.894E-01 + P 9.085E-02 1.57E+01 1.49E+01 G  
1764.49 4.195E-01 - P 1.460E-01 2.55E+01 1.53E+01 G  

Cs-137   I   5.1876E-02                                      1.10E+04             
661.66 5.188E-02  (  1.396E-02 2.80E+01 8.50E+01 G  

Eu-152   I   5.3877E-02                                      4.94E+03             
344.28-3.046E-02 ?(  5.603E-02 1.17E+02 2.66E+01 G  
121.78 1.665E-02 +   5.936E-02 2.20E+02 2.84E+01 G  
778.90-2.068E-02 &   1.500E-01 4.47E+02 1.30E+01 G  
964.08 2.085E-01  (  1.774E-01 5.74E+01 1.45E+01 G  

1112.08 0.000E+00 &   1.785E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.102E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.9127E-02                                      3.14E+03             
873.18 1.644E-02 ?(  1.550E-01 5.80E+02 1.22E+01 G  
123.07-1.794E-02 &   4.799E-02 1.65E+02 4.04E+01 G  

1274.43-1.222E-02 +   7.639E-02 3.87E+02 3.49E+01 G  
723.30-1.185E-02 +   9.433E-02 4.90E+02 2.00E+01 G  

1004.72 2.096E-02 &(  1.274E-01 3.76E+02 1.79E+01 G  
996.25 0.000E+00 -   2.738E-01 1.00E+03 1.05E+01 G  

K-40     N   9.5520E+00                                      4.57E+11             
1460.82 9.552E+00  (P 2.506E-01 4.96E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   3.3549E-02                                      1.63E+12             
131.30 6.053E-03 %(  1.077E-01 1.08E+03 1.82E+01 G  
569.50-4.492E-02 +   1.843E-01 2.55E+02 9.30E+00 G  
946.00-4.814E-02 +   1.715E-01 2.23E+02 1.35E+01 G  
880.52 7.241E-02 &(  1.745E-01 1.54E+02 1.05E+01 G  
883.24 4.308E-02 ?(  2.045E-01 2.96E+02 9.70E+00 G  

Pb-212   N   5.6495E-01                                      5.12E+12             
238.63 5.683E-01  (P 4.226E-02 7.29E+00 4.36E+01 G  
300.09 5.186E-01 &(P 4.225E-01 4.86E+01 3.18E+00 G  

Pb-214   N   6.3298E-01                                      5.84E+05             
351.93 6.223E-01  (P 3.763E-02 7.34E+00 3.56E+01 G  
295.22 4.299E-01 - P 8.339E-02 1.61E+01 1.84E+01 G  
242.00 6.855E-01 *(P 2.438E-01 2.79E+01 7.27E+00 G  

Ra-226   N   6.7933E-01                                      5.84E+05             
186.21 6.793E-01 ?(  4.643E-01 4.47E+01 3.56E+00 G  

Th-234   N   1.0193E+00                                      1.63E+12             
63.30 1.289E+00  (  1.315E+00 6.50E+01 3.75E+00 G  
92.59 7.864E-01  (  6.233E-01 5.07E+01 4.34E+00 G  

Tl-208   N   2.3025E-01                                      5.12E+12             
583.19 2.264E-01  (  1.675E-02 1.02E+01 8.50E+01 G  
277.37 2.793E-01  (  2.155E-01 5.64E+01 6.60E+00 G  
860.53 1.609E-01 -   1.570E-01 6.63E+01 1.24E+01 G  

U-235    N   1.2137E-01                                      2.57E+11             
143.77 1.129E-01  (  1.506E-01 8.42E+01 1.09E+01 G  
205.32-5.307E-02 -   3.507E-01 4.04E+02 5.02E+00 G  
163.36 1.396E-01 &(  3.228E-01 1.44E+02 5.08E+00 G  
185.72 4.200E-02 -   2.874E-02 4.48E+01 5.70E+01 G  

Energy duplication    
93.35 6.905E-01 &   4.221E-01 3.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 12:59:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.30        95.         8.     0.003   333.02   5.540E-02   
Th-234      63.34       125.        26.     0.009   129.99   1.289E+00   
Th-234      92.90       182.        40.     0.015   101.31   7.864E-01   
U-235       93.35       150.        47.     0.017    79.77   6.905E-01   
Eu-152     121.34       109.         7.     0.003   439.50   1.665E-02   
Eu-154     122.88       144.       -10.    -0.004   330.52  -1.794E-02   
U-235      143.72       115.        19.     0.007   168.38   1.129E-01   
U-235      162.63       113.        11.     0.004   287.30   1.396E-01   
U-235      185.81       107.        35.     0.013    89.62   4.200E-02   
U-235      205.94       115.        -4.    -0.001   808.66  -5.307E-02   
Eu-152     343.88        46.        -9.    -0.003   233.54  -3.046E-02   
Pa-234     569.78        31.        -3.    -0.001   510.65  -4.492E-02   
Eu-154     722.33        27.        -2.    -0.001   979.70  -1.185E-02   
Eu-152     777.11        26.        -2.    -0.001   894.68  -2.068E-02   
Eu-154     873.58        20.         1.     0.000  1160.03   1.644E-02   
Pa-234     881.74        19.         4.     0.002   308.18   7.241E-02   
Pa-234     883.18        23.         2.     0.001   591.05   4.308E-02   
Pa-234     945.76        28.        -3.    -0.001   445.61  -4.814E-02   
Eu-152     964.56        33.        16.     0.006   114.87   2.085E-01   
Eu-154    1005.00        24.         2.     0.001   752.26   2.096E-02   
Co-60     1173.19        31.        -3.    -0.001   554.53  -6.509E-03   
Eu-154    1274.69        23.        -2.    -0.001   773.08  -1.222E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8132E-01    7.8132E-01   1.4267E-01    1.5345E-01  3.962E-02
Am-241 #A    5.5389E-02    5.5402E-02   1.8450E-01    1.8454E-01  1.487E-01
Bi-212       6.1744E-01    6.1744E-01   5.4333E-01    5.4425E-01  3.151E-01
Bi-214       5.1778E-01    5.1781E-01   1.1426E-01    1.1660E-01  5.345E-02
Co-60  #A    0.0000E+00    0.0000E+00   6.9634E-03    6.9634E-03  1.621E-02
Cs-137       5.1705E-02    5.1876E-02   2.9100E-02    2.9194E-02  1.396E-02
Eu-152 #A    5.3485E-02    5.3877E-02   6.1891E-02    6.1945E-02  5.603E-02
Eu-154 #A    1.8908E-02    1.9127E-02   1.3222E-01    1.3223E-01  1.550E-01
K-40         9.5520E+00    9.5520E+00   9.9351E-01    1.1030E+00  2.506E-01
Pa-234 #A    3.3549E-02    3.3549E-02   1.0339E-01    1.0373E-01  1.077E-01
Pb-212       5.6495E-01    5.6495E-01   8.4358E-02    9.3738E-02  4.226E-02
Pb-214       6.3294E-01    6.3298E-01   9.6113E-02    1.0057E-01  3.763E-02
Ra-226 #     6.7929E-01    6.7933E-01   6.0792E-01    6.0916E-01  4.643E-01
Th-234 #A    1.0193E+00    1.0193E+00   8.3990E-01    8.4540E-01  1.315E+00
Tl-208       2.3025E-01    2.3025E-01   4.6747E-02    4.9014E-02  1.675E-02
U-235  #A    1.2137E-01    1.2137E-01   2.0208E-01    2.0221E-01  1.506E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.363E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3627926E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-06                Received:        03/19/13                      
Lab ID:          244326-004                    Prepared:        03/27/13 14:56                
Matrix:          Soil                          Analyzed:        05/10/13 13:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.61 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.02218 U        0.1820         0.1487            0.9     
Bismuth-212                          0.08670 U        0.2694         0.2140                    
Bismuth-214                          0.5188           0.1026         0.04590                   
Cesium-137                           0.01489 U        0.02915        0.02247           0.07    
Cobalt-60                            0.001369 U       0.02833        0.02314           0.03    
Europium-152                         0.04045 U        0.06861        0.05047           0.1     
Europium-154                         0.01252 U        0.05330        0.1448            0.2     
Lead-212                             0.5140           0.08392        0.04370                   
Lead-214                             0.5606           0.1012         0.04623                   
Potassium-40                         9.612            1.092          0.3430                    
Protactinium-234                     0.008145 U       0.02981        0.1025                    
Radium-226 (By Bismuth-214)          0.5188           0.1026         0.04590           0.2     
Thallium-208                         0.2369           0.04745        0.01642                   
Thorium-232 (By Actinium-228)        0.8171           0.1578         0.04994           0.9     
Thorium-234                          0.5768 U         0.5996         1.001                     
Uranium-235                          0.07669 U        0.04948        0.1557            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244326-004                   Client ID : 12-PE-E0802-06        

Seqnum : 1513187585010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_010                                Batch         : 196641                       Time      : 10-MAY-2013 13:02     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300.61 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.02218          0.1487      0.9      .18195           .18195           0.018        u        

Bismuth-212                         0.08670           0.2140               .26941           .26945           0.058        u        

Bismuth-214                         0.5188            0.04590              .10259           .10527           0.0017       u        

Cesium-137                          0.01489           0.02247     0.07     .029147          .029155          -0.0026      u        

Cobalt-60                           0.001369          0.02314     0.03     .02833           .02833           -0.00079     u        

Europium-152                        0.04045           0.05047     0.1      .068612          .068651          0.0099       u        

Europium-154                        0.01252           0.1448      0.2      .053303          .053307          0.020        u        

Lead-212                            0.5140            0.04370              .083923          .094075          0.0087       u        

Lead-214                            0.5606            0.04623              .10122           .10592           0.0083       u        

Potassium-40                        9.612             0.3430               1.0924           1.1945           -0.32        u        

Protactinium-234                    0.008145          0.1025               .029812          .029881          0.0093       u        

Radium-226 (By Bismuth-214)         0.5188            0.04590     0.2      .10259           .10527           0.0017       u        

Thallium-208                        0.2369            0.01642              .047446          .049849          0.015        u        

Thorium-232 (By Actinium-228)       0.8171            0.04994     0.9      .15781           .16855           0.028        u        

Thorium-234                         0.5768            1.001                .5996            .60208           0.052        u        

Uranium-235                         0.07669           0.1557      0.18     .049483          .049728          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-06          
Sample Description: 244326-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:48           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:02:02        Real Time: 2702   sec
Analysis Time: 5/10/2013 13:47           Dead Time: 0.09   %

Analysis Quantity: 3.006E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.171E-01      1.578E-01      1.685E-01      4.994E-02
Am-241    #AB   -2.218E-02      1.819E-01      1.820E-01      1.487E-01
Bi-212    #AB    8.670E-02      2.694E-01      2.694E-01      2.140E-01
Bi-214           5.188E-01      1.026E-01      1.053E-01      4.590E-02
Co-60     #AB    1.369E-03      2.833E-02      2.833E-02      2.314E-02
Cs-137    #AB    1.489E-02      2.915E-02      2.915E-02      2.247E-02
Eu-152    #AB    4.045E-02      6.861E-02      6.865E-02      5.047E-02
Eu-154    #AB    1.252E-02      5.330E-02      5.331E-02      1.448E-01
K-40             9.612E+00      1.092E+00      1.195E+00      3.430E-01
Pa-234    #AB    8.145E-03      2.981E-02      2.988E-02      1.025E-01
Pb-212           5.140E-01      8.392E-02      9.407E-02      4.370E-02
Pb-214           5.606E-01      1.012E-01      1.059E-01      4.623E-02
Ra-226    #      1.093E+00      6.329E-01      6.372E-01      4.223E-01
Th-234    #AB    5.768E-01      5.996E-01      6.021E-01      1.001E+00
Tl-208           2.369E-01      4.745E-02      4.985E-02      1.642E-02
U-235     #AB    7.669E-02      4.948E-02      4.973E-02      1.557E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.417E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:47:10
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_010.An1               

Sample description                                             
244326-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_010.An1

Acquisition information
Start time:                 5/10/2013 13:02:02
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0061E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0061E+02) = 

8.9907E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0995

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.13        9. 142.50   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.73       97.  18.33   0.83  2.825E-02
77.30      131.  13.54   0.83  3.017E-02
92.80       28.  64.58   0.85  3.990E-02    92.59   4.343  5.527E-01 Th234 

93.35   4.100  5.800E-01 Ac228 
93.35   5.760  4.128E-01 U235  
93.35   5.760  4.128E-01 U235  

92.83       36.  51.97   0.85  3.953E-02    92.59   4.343  6.964E-01 Th234 
93.35   4.100  7.308E-01 Ac228 
93.35   5.760  5.202E-01 U235  

93.14       45.  40.29   0.56  3.990E-02
121.96        6. 232.88   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
122.74        5. 300.76   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  7.960E-03 Eu154 
143.98       17.  94.43   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.035E-01 U235  
185.82       56.  28.94   1.07  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.093E+00 Ra226 
185.72  57.000  6.813E-02 U235  

186.00       53.  32.26   0.96  4.819E-02   185.72  57.000  6.386E-02 U235  
186.21   3.555  1.025E+00 Ra226 

204.76       11. 102.70   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.639E-01 U235  

238.60      316.   6.76   1.02  4.318E-02   238.63  43.600  5.493E-01 Pb212 
241.65       74.  20.07   1.02  4.289E-02   242.00   7.268  7.651E-01 Pb214 
277.06       14.  85.08   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.01      117.  15.02   0.93  3.815E-02   295.22  18.414  5.310E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.99       33.  35.52   1.08  3.774E-02   300.09   3.180  9.054E-01 Pb212 
338.17       94.  16.13   0.38  3.495E-02   338.32  11.400  7.901E-01 Ac228 
344.70        4. 205.81   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.86      216.   8.78   1.01  3.404E-02   351.93  35.600  5.768E-01 Pb214 
570.24        2. 416.09   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.21      147.  10.01   1.31  2.416E-02   583.19  85.000  2.385E-01 Tl208 
609.33      174.   9.44   1.26  2.345E-02   609.31  45.490  5.187E-01 Bi214 
662.04        8.  97.88   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
778.98        8.  89.86   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.40       16.  55.58   1.57  1.851E-02   860.53  12.400  2.257E-01 Tl208 
911.23      116.  10.63   0.75  1.779E-02   911.20  26.200  8.288E-01 Ac228 
946.60        3. 243.81   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.10       47.  21.47   1.64  1.704E-02   968.96  15.900  5.782E-01 Ac228 

1120.33       27.  30.50   1.73  1.535E-02  1120.29  14.910  3.864E-01 Bi214 
1272.56        3. 212.86   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.013E-02 Eu154 
1409.24        5. 102.16   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.81      401.   5.41   0.83  1.254E-02  1460.82  10.550  9.612E+00 K40   
1621.51        3. 155.37   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.25       10.  40.97   1.94  1.069E-02  1764.49  15.310  1.968E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.73    74.66       124.        89. 3.165E+03   42.52   0.574  -      s 
308.00    77.23       118.       118. 3.924E+03   32.80   0.899  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.09    59.24       109.        -4.    -0.001   820.41   0.812s
Th-234    247.66    62.13        82.         9.     0.003   285.00   0.816s
Th-234    370.31    92.83       156.        36.     0.013   103.95   0.851s
Ac-228    372.41    93.35       122.        45.     0.017    80.59   0.562D
U-235     372.41    93.35       155.        28.     0.011   129.17   0.852D
Eu-152    486.74   121.96        96.         6.     0.002   465.76   0.885s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    489.84   122.74        95.         5.     0.002   601.52   0.886s
Pa-234    525.51   131.66       142.        -6.    -0.002   524.94   0.896s
U-235     574.72   143.98       121.        17.     0.006   188.86   0.910 
U-235     742.69   186.00       118.        53.     0.020    64.52   0.957s
Ra-226    741.95   185.82        87.        56.     0.021    57.88   1.066s
U-235     817.68   204.76        64.        11.     0.004   205.40   0.979s
Pb-212    952.75   238.56       112.       291.     0.108    16.00   1.033 
Pb-214    964.93   241.60        83.        52.     0.019    56.93   0.662s
Tl-208   1106.66   277.06        68.        14.     0.005   170.16   1.057 
Pb-214   1178.40   295.01        69.       112.     0.041    30.05   0.931s
Pb-212   1198.31   299.99        57.        33.     0.012    71.03   1.081s
Ac-228   1350.94   338.17        48.        94.     0.035    32.25   0.382s
Eu-152   1377.05   344.70        35.         4.     0.002   411.61   1.126s
Pb-214   1405.67   351.86        52.       210.     0.078    17.56   1.006 
Pa-234   2278.91   570.24        25.         2.     0.001   832.17   1.340s
Tl-208   2330.78   583.21        19.       147.     0.054    20.03   1.308 
Bi-214   2435.24   609.33        40.       166.     0.062    18.89   1.257 
Cs-137   2646.06   662.04        30.         8.     0.003   195.75   1.418s
Eu-154   2895.67   724.43        39.        -6.    -0.002   323.84   1.467s
Eu-152   3113.87   778.98        24.         8.     0.003   179.71   1.510s
Tl-208   3439.66   860.40        30.        16.     0.006   111.17   1.568s
Ac-228   3643.04   911.23         9.       116.     0.043    21.26   0.753s
Pa-234   3784.61   946.60        22.         3.     0.001   487.62   1.626s
Eu-152   3867.75   967.38        78.       -23.    -0.008   118.12   1.637s
Ac-228   3874.62   969.10        27.        47.     0.017    42.93   1.640s
Bi-214   4479.96  1120.33        26.        27.     0.010    61.00   1.728 
Eu-154   5089.43  1272.56        18.         3.     0.001   425.71   1.803s
Eu-152   5636.76  1409.24        12.         5.     0.002   204.31   1.856s
K-40     5843.32  1460.81        34.       382.     0.141    10.82   0.833s
Bi-212   6487.09  1621.51         8.         3.     0.001   310.74   1.918s
Bi-214   7059.03  1764.25        15.        10.     0.004    81.95   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.1707E-01                                      5.12E+12             
911.20 8.288E-01 @(  4.994E-02 1.06E+01 2.62E+01 G  
968.96 5.782E-01 -   1.501E-01 2.15E+01 1.59E+01 G  
338.32 7.901E-01  (  1.343E-01 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 9.119E-01 *   5.243E-01 4.03E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.2177E-02                                      1.58E+05             
59.54-2.218E-02 &(  1.487E-01 4.10E+02 3.59E+01 G  

Bi-212   N   8.6700E-02                                      5.12E+12             
727.33 0.000E+00 ?(  2.140E-01 1.00E+03 6.65E+00 G  
785.37 0.000E+00 ?(  1.921E+00 1.00E+03 1.11E+00 G  

1620.74 5.323E-01 ?(  1.257E+00 1.55E+02 1.51E+00 G  

Bi-214   N   5.1875E-01                                      5.84E+05             
609.31 5.187E-01  (P 4.590E-02 9.44E+00 4.55E+01 G  

1120.29 3.864E-01 - P 1.717E-01 3.05E+01 1.49E+01 G  
1764.49 1.968E-01 - P 1.813E-01 4.10E+01 1.53E+01 G  

Co-60    T   1.3693E-03                                      1.93E+03             
1332.49 1.369E-03 &(  2.314E-02 1.03E+03 1.00E+02 G  
1173.23 3.792E-04 %   2.251E-02 3.61E+03 9.98E+01 G  

Cs-137   I   1.4890E-02                                      1.10E+04             
661.66 1.489E-02 ?(  2.247E-02 9.79E+01 8.50E+01 G  

Eu-152   I   4.0448E-02                                      4.94E+03             
344.28 1.532E-02 ?(  5.047E-02 2.06E+02 2.66E+01 G  
121.78 1.472E-02 &(  5.560E-02 2.33E+02 2.84E+01 G  
778.90 1.083E-01 ?(  1.479E-01 8.99E+01 1.30E+01 G  
964.08-3.065E-01 +   2.787E-01 5.91E+01 1.45E+01 G  

1112.08 0.000E+00 -   1.838E-01 1.00E+03 1.34E+01 G  
1408.01 6.535E-02 ?(  9.944E-02 1.02E+02 2.09E+01 G  

Eu-154   I   1.2521E-02                                      3.14E+03             
873.18 5.836E-03 %(  1.448E-01 1.51E+03 1.22E+01 G  
123.07 7.960E-03 ?(  3.897E-02 3.01E+02 4.04E+01 G  

1274.43 2.013E-02 ?(  6.787E-02 2.13E+02 3.49E+01 G  
723.30-4.577E-02 &   1.179E-01 1.62E+02 2.00E+01 G  

1004.72 0.000E+00 -   9.415E-02 1.00E+03 1.79E+01 G  
996.25-8.842E-03 %   2.129E-01 1.47E+03 1.05E+01 G  

K-40     N   9.6119E+00                                      4.57E+11             
1460.82 9.612E+00  (P 3.430E-01 5.41E+00 1.06E+01 G  

Pa-234   N   8.1447E-03                                      1.63E+12             
131.30-2.397E-02 ?(  1.025E-01 2.62E+02 1.82E+01 G  
569.50 2.508E-02 ?(  1.690E-01 4.16E+02 9.30E+00 G  
946.00 3.978E-02 ?(  1.549E-01 2.44E+02 1.35E+01 G  
880.52 1.624E-04 %   1.925E-01 7.19E+04 1.05E+01 G  
883.24 1.054E-03 %   1.923E-01 1.11E+04 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.1402E-01                                      5.12E+12             
238.63 5.140E-01  (P 4.370E-02 8.00E+00 4.36E+01 G  
300.09 9.054E-01 + P 4.894E-01 3.55E+01 3.18E+00 G  

Pb-214   N   5.6061E-01                                      5.84E+05             
351.93 5.768E-01  (P 4.623E-02 8.78E+00 3.56E+01 G  
295.22 5.310E-01 *(P 9.181E-02 1.50E+01 1.84E+01 G  
242.00 5.564E-01  (P 2.269E-01 2.85E+01 7.27E+00 G  

Ra-226   N   1.0934E+00                                      5.84E+05             
186.21 1.093E+00  (  4.223E-01 2.89E+01 3.56E+00 G  

Th-234   N   5.7681E-01                                      1.63E+12             
63.30 4.383E-01 ?(  1.001E+00 1.42E+02 3.75E+00 G  
92.59 6.964E-01  (  5.647E-01 5.20E+01 4.34E+00 G  

Tl-208   N   2.3687E-01                                      5.12E+12             
583.19 2.385E-01  (  1.642E-02 1.00E+01 8.50E+01 G  
277.37 1.836E-01 -   2.447E-01 8.51E+01 6.60E+00 G  
860.53 2.257E-01 ?(  1.839E-01 5.56E+01 1.24E+01 G  

U-235    N   7.6692E-02                                      2.57E+11             
143.77 1.035E-01 ?(  1.557E-01 9.44E+01 1.09E+01 G  
205.32 1.639E-01 ?(  2.657E-01 1.03E+02 5.02E+00 G  
163.36 5.253E-03 &   3.044E-01 3.52E+03 5.08E+00 G  
185.72 6.386E-02  (  3.069E-02 3.23E+01 5.70E+01 G  

Energy duplication    
93.35 4.128E-01 *   4.204E-01 6.46E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.24       109.        -4.    -0.001   820.41  -2.218E-02   
Th-234      62.13        82.         9.     0.003   285.00   4.383E-01   
Th-234      92.83       156.        36.     0.013   103.95   6.964E-01   
U-235       93.35       155.        28.     0.011   129.17   4.128E-01   
Eu-152     121.96        96.         6.     0.002   465.76   1.472E-02   
Eu-154     122.74        95.         5.     0.002   601.52   7.960E-03   
Pa-234     131.66       142.        -6.    -0.002   524.94  -2.397E-02   
U-235      143.98       121.        17.     0.006   188.86   1.035E-01   
U-235      186.00       118.        53.     0.020    64.52   6.386E-02   
U-235      204.76        64.        11.     0.004   205.40   1.639E-01   
Eu-152     344.70        35.         4.     0.002   411.61   1.532E-02   
Pa-234     570.24        25.         2.     0.001   832.17   2.508E-02   
Eu-154     724.43        39.        -6.    -0.002   323.84  -4.577E-02   
Eu-152     778.98        24.         8.     0.003   179.71   1.083E-01   
Pa-234     946.60        22.         3.     0.001   487.62   3.978E-02   
Eu-152     967.38        78.       -23.    -0.008   118.12  -3.065E-01   
Eu-154    1272.56        18.         3.     0.001   425.71   2.013E-02   
Eu-152    1409.24        12.         5.     0.002   204.31   6.535E-02   
Bi-212    1621.51         8.         3.     0.001   310.74   5.323E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.1707E-01    8.1707E-01   1.5781E-01    1.6855E-01  4.994E-02
Am-241 #A   -2.2172E-02   -2.2177E-02   1.8195E-01    1.8195E-01  1.487E-01
Bi-212 #A    8.6700E-02    8.6700E-02   2.6941E-01    2.6945E-01  2.140E-01
Bi-214       5.1872E-01    5.1875E-01   1.0259E-01    1.0527E-01  4.590E-02
Co-60  #A    1.3439E-03    1.3693E-03   2.8330E-02    2.8330E-02  2.314E-02
Cs-137 #A    1.4841E-02    1.4890E-02   2.9147E-02    2.9155E-02  2.247E-02
Eu-152 #A    4.0153E-02    4.0448E-02   6.8612E-02    6.8651E-02  5.047E-02
Eu-154 #A    1.2378E-02    1.2521E-02   5.3303E-02    5.3307E-02  1.448E-01
K-40         9.6119E+00    9.6119E+00   1.0924E+00    1.1945E+00  3.430E-01
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Pa-234 #A    8.1447E-03    8.1447E-03   2.9812E-02    2.9881E-02  1.025E-01
Pb-212       5.1402E-01    5.1402E-01   8.3923E-02    9.4075E-02  4.370E-02
Pb-214       5.6057E-01    5.6061E-01   1.0122E-01    1.0592E-01  4.623E-02
Ra-226 #     1.0933E+00    1.0934E+00   6.3286E-01    6.3719E-01  4.223E-01
Th-234 #A    5.7681E-01    5.7681E-01   5.9960E-01    6.0208E-01  1.001E+00
Tl-208       2.3687E-01    2.3687E-01   4.7446E-02    4.9849E-02  1.642E-02
U-235  #A    7.6692E-02    7.6692E-02   4.9483E-02    4.9728E-02  1.557E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.335E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.3352581E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-07                Received:        03/19/13                      
Lab ID:          244326-005                    Prepared:        03/27/13 15:01                
Matrix:          Soil                          Analyzed:        05/10/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08531 U        0.2028         0.1626            0.9     
Bismuth-212                          1.144            0.3761         0.1192                    
Bismuth-214                          0.3838           0.08527        0.04109                   
Cesium-137                           0.009113 U       0.02490        0.01947           0.07    
Cobalt-60                           -0.005986 U       0.02860        0.02272           0.03    
Europium-152                         0.04163 U        0.06554        0.05461           0.1     
Europium-154                         0.02354 U        0.1804         0.1455            0.2     
Lead-212                             0.4944           0.08060        0.04315                   
Lead-214                             0.5837           0.1034         0.04777                   
Potassium-40                         8.945            0.9947         0.2896                    
Protactinium-234                     0.09270          0.1120         0.08261                   
Radium-226 (By Bismuth-214)          0.3838           0.08527        0.04109           0.2     
Thallium-208                         0.2035           0.04104        0.01374                   
Thorium-232 (By Actinium-228)        0.5790           0.1318         0.05259           0.9     
Thorium-234                         -0.8152 U         1.624          1.296                     
Uranium-235                          0.06493 U        0.03851        0.1530            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244326-005                   Client ID : 12-PE-E0802-07        

Seqnum : 1523187587008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_008                                Batch         : 196641                       Time      : 10-MAY-2013 13:04     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.73 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.08531          0.1626      0.9      .20281           .20291           0.018        u        

Bismuth-212                         1.144             0.1192               .37607           .38061           0.058        u        

Bismuth-214                         0.3838            0.04109              .085272          .087             0.0017       u        

Cesium-137                          0.009113          0.01947     0.07     .0249            .024903          -0.0026      u        

Cobalt-60                           -0.005986         0.02272     0.03     .028603          .028604          -0.00079     u        

Europium-152                        0.04163           0.05461     0.1      .065536          .065567          0.0099       u        

Europium-154                        0.02354           0.1455      0.2      .18038           .18038           0.020        u        

Lead-212                            0.4944            0.04315              .0806            .088181          0.0087       u        

Lead-214                            0.5837            0.04777              .10341           .10695           0.0083       u        

Potassium-40                        8.945             0.2896               .99467           1.0912           -0.32        u        

Protactinium-234                    0.09270           0.08261              .11196           .11431           0.0093       u        

Radium-226 (By Bismuth-214)         0.3838            0.04109     0.2      .085272          .087             0.0017       u        

Thallium-208                        0.2035            0.01374              .041035          .043051          0.015        u        

Thorium-232 (By Actinium-228)       0.5790            0.05259     0.9      .1318            .1383            0.028        u        

Thorium-234                         -0.8152           1.296                1.6239           1.6258           0.052        u        

Uranium-235                         0.06493           0.1530      0.18     .038513          .038713          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-07          
Sample Description: 244326-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:47           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:04:00        Real Time: 2704   sec
Analysis Time: 5/10/2013 13:49           Dead Time: 0.13   %

Analysis Quantity: 3.247E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.790E-01      1.318E-01      1.383E-01      5.259E-02
Am-241    #AB   -8.531E-02      2.028E-01      2.029E-01      1.626E-01
Bi-212           1.144E+00      3.761E-01      3.806E-01      1.192E-01
Bi-214           3.838E-01      8.527E-02      8.700E-02      4.109E-02
Co-60     #AB   -5.986E-03      2.860E-02      2.860E-02      2.272E-02
Cs-137    #AB    9.113E-03      2.490E-02      2.490E-02      1.947E-02
Eu-152    #AB    4.163E-02      6.554E-02      6.557E-02      5.461E-02
Eu-154    #AB    2.354E-02      1.804E-01      1.804E-01      1.455E-01
K-40             8.945E+00      9.947E-01      1.091E+00      2.896E-01
Pa-234    #      9.270E-02      1.120E-01      1.143E-01      8.261E-02
Pb-212           4.944E-01      8.060E-02      8.818E-02      4.315E-02
Pb-214           5.837E-01      1.034E-01      1.070E-01      4.777E-02
Ra-226           9.457E-01      5.836E-01      5.861E-01      3.909E-01
Th-234     AB   -8.152E-01      1.624E+00      1.626E+00      1.296E+00
Tl-208           2.035E-01      4.103E-02      4.305E-02      1.374E-02
U-235     #AB    6.493E-02      3.851E-02      3.871E-02      1.530E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.351E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:49:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

Sample description                                             
244326-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_008.An1

Acquisition information
Start time:                 5/10/2013 13:04:00
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2473E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2473E+02) = 

8.3229E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:49:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0912

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.58       58.  28.29   0.87  2.582E-02
77.07      142.  12.53   0.87  2.761E-02
92.45       32.  49.52   0.89  3.682E-02    92.59   4.343  6.133E-01 Th234 

93.35   5.760  4.578E-01 U235  
92.63       35.  53.36   0.89  3.718E-02    92.59   4.343  6.684E-01 Th234 
93.21       25.  67.85   0.89  3.718E-02    93.35   4.100    PBC<MDA Ac228 
121.04       12. 122.43   0.92  4.597E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.773E-02 Eu152 
131.78       23.  65.60   0.93  4.722E-02   131.30  18.200    PBC<MDA Pa234 
143.64       15. 107.74   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.875E-02 U235  
163.36        5. 331.39   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.062E-02 U235  
186.03       52.  29.66   0.98  4.662E-02   185.72  57.000  6.074E-02 U235  

186.21   3.555  9.747E-01 Ra226 
185.72  57.000  6.074E-02 U235  

186.03       51.  30.85   0.51  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.457E-01 Ra226 

238.67      325.   6.91   1.03  4.202E-02   238.63  43.600  5.342E-01 Pb212 
241.67       70.  23.86   1.03  4.175E-02   242.00   7.268  7.099E-01 Pb214 
277.39        8. 150.40   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.39      109.  15.76   1.06  3.721E-02   295.22  18.414  4.906E-01 Pb214 
300.05       30.  33.60   0.66  3.683E-02   300.09   3.180  8.023E-01 Pb212 
338.35       72.  18.49   1.00  3.412E-02   338.32  11.400  5.675E-01 Ac228 
344.07        3. 303.03   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.113E-02 Eu152 
351.99      232.   8.56   0.93  3.324E-02   351.93  35.600  5.837E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:49:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.36        9.  80.23   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.09      132.  10.08   1.35  2.357E-02   583.19  85.000  2.035E-01 Tl208 
609.21      142.  10.16   0.84  2.288E-02   609.31  45.490  3.838E-01 Bi214 
660.99        5. 136.62   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.31       50.  16.43   0.52  2.025E-02   727.33   6.650  1.144E+00 Bi212 
784.53        3. 258.90   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
859.87       28.  29.42   0.63  1.803E-02   860.53  12.400  3.792E-01 Tl208 
872.24        2. 383.18   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
881.01        5. 148.60   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.23       86.  12.08   0.98  1.732E-02   911.20  26.200  5.840E-01 Ac228 
946.29        2. 289.39   1.60  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.69        9.  90.05   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.099E-01 Eu152 
969.20       28.  32.53   1.62  1.658E-02   968.96  15.900  3.296E-01 Ac228 

1111.74        4. 122.43   1.71  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  6.617E-02 Eu152 

1120.34       43.  22.11   0.93  1.494E-02  1120.29  14.910  5.909E-01 Bi214 
1407.88        3. 158.04   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.624E-02 Eu152 
1460.88      392.   5.29   1.49  1.219E-02  1460.82  10.550  8.945E+00 K40   
1764.28       50.  13.74   0.54  1.039E-02  1764.49  15.310  9.676E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.73    74.64       111.        53. 2.049E+03   63.96   0.640  -      s 
308.67    77.13       113.       129. 4.668E+03   30.60   0.552  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.55    59.33       120.       -13.    -0.005   237.75   0.857s
Th-234    249.41    62.30       128.       -17.    -0.006   199.21   0.861 
Th-234    370.44    92.59       108.        32.     0.012    99.05   0.890D
Ac-228    373.49    93.35       135.        25.     0.009   135.69   0.891D
U-235     373.49    93.35       154.        35.     0.013   106.73   0.891D
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:49:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    484.14   121.04        96.        12.     0.004   244.87   0.918s
Pa-234    527.06   131.78        98.        23.     0.008   131.20   0.928s
U-235     574.48   143.64       125.        15.     0.006   215.49   0.940s
U-235     653.27   163.36       123.         5.     0.002   662.79   0.959s
U-235     743.87   186.03        94.        52.     0.019    59.32   0.980s
Ra-226    743.88   186.03        81.        51.     0.019    61.71   0.505s
Pb-212    954.00   238.61       121.       294.     0.109    15.88   1.062 
Pb-214    965.98   241.61        95.        71.     0.026    47.85   0.839s
Tl-208   1109.02   277.39        72.         8.     0.003   300.80   1.066s
Pb-214   1180.98   295.39        72.       109.     0.040    31.51   1.063s
Pb-212   1199.60   300.05        39.        30.     0.011    67.19   0.657s
Ac-228   1352.66   338.35        45.        72.     0.027    36.97   0.999 
Eu-152   1375.54   344.07        46.         3.     0.001   606.06   1.127s
Pb-214   1407.22   351.99        62.       224.     0.083    17.11   0.926 
Pa-234   2276.23   569.36        23.         9.     0.003   160.46   1.320s
Tl-208   2331.13   583.09        15.       132.     0.049    20.16   1.350s
Bi-214   2435.58   609.21        35.       130.     0.048    20.33   0.843s
Cs-137   2642.63   660.99        25.         5.     0.002   273.25   1.394s
Eu-154   2896.68   724.51        48.       -11.    -0.004   192.83   1.442s
Bi-212   2907.86   727.31         5.        50.     0.019    32.86   0.524s
Bi-212   3136.70   784.53        24.         3.     0.001   517.80   1.489s
Tl-208   3438.07   859.87        12.        28.     0.010    58.84   0.629s
Eu-154   3487.55   872.24        19.         2.     0.001   766.36   1.553s
Pa-234   3522.63   881.01        25.         5.     0.002   297.20   1.558s
Pa-234   3531.23   883.16        31.        -2.    -0.001   744.80   1.560s
Ac-228   3643.50   911.23        11.        86.     0.032    24.17   0.983s
Pa-234   3783.75   946.29        22.         2.     0.001   578.77   1.604s
Eu-152   3857.34   964.69        25.         9.     0.003   180.09   1.617s
Ac-228   3875.40   969.20        28.        28.     0.010    65.07   1.620s
Eu-152   4445.71  1111.74        12.         4.     0.002   244.86   1.714s
Bi-214   4480.12  1120.34        16.        43.     0.016    44.22   0.930s
Co-60    5330.27  1332.78        17.        -2.    -0.001   477.82   1.845s
Eu-152   5630.86  1407.88        10.         3.     0.001   316.08   1.886s
K-40     5843.04  1460.88        27.       373.     0.138    10.58   1.492 
Bi-214   7057.79  1764.28         3.        50.     0.019    27.47   0.541s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7900E-01                                      5.12E+12             
911.20 5.840E-01  (P 5.259E-02 1.21E+01 2.62E+01 G  
968.96 3.296E-01 -   1.441E-01 3.25E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:49:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 5.675E-01  (P 1.244E-01 1.85E+01 1.14E+01 G  

Energy duplication    
93.35 5.116E-01     5.468E-01 6.78E+01 4.10E+00 XA 

Am-241   I  -8.5305E-02                                      1.58E+05             
59.54-8.531E-02 ?(  1.626E-01 1.19E+02 3.59E+01 G  

Bi-212   N   1.1444E+00                                      5.12E+12             
727.33 1.144E+00  (  1.192E-01 1.64E+01 6.65E+00 G  
785.37 3.979E-01 -   1.651E+00 2.59E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.252E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.8384E-01                                      5.84E+05             
609.31 3.838E-01  (P 4.109E-02 1.02E+01 4.55E+01 G  

1120.29 5.909E-01 + P 1.303E-01 2.21E+01 1.49E+01 G  
1764.49 9.676E-01 + P 7.879E-02 1.37E+01 1.53E+01 G  

Co-60    T  -5.9861E-03                                      1.93E+03             
1332.49-5.986E-03 ?(  2.272E-02 2.39E+02 1.00E+02 G  
1173.23 0.000E+00 +   3.041E-02 1.00E+03 9.98E+01 G  

Cs-137   I   9.1125E-03                                      1.10E+04             
661.66 9.112E-03 &(  1.947E-02 1.37E+02 8.50E+01 G  

Eu-152   I   4.1630E-02                                      4.94E+03             
344.28 1.113E-02 ?(  5.461E-02 3.03E+02 2.66E+01 G  
121.78 2.773E-02 ?(  5.431E-02 1.22E+02 2.84E+01 G  
778.90 0.000E+00 &   1.555E-01 1.00E+03 1.30E+01 G  
964.08 1.099E-01 ?(  1.507E-01 9.00E+01 1.45E+01 G  

1112.08 6.617E-02 ?(  1.227E-01 1.22E+02 1.34E+01 G  
1408.01 3.624E-02 ?(  8.797E-02 1.58E+02 2.09E+01 G  

Eu-154   I   2.3537E-02                                      3.14E+03             
873.18 2.354E-02 &(  1.455E-01 3.83E+02 1.22E+01 G  
123.07 1.658E-03 %   4.553E-02 1.67E+03 4.04E+01 G  

1274.43-6.954E-06 %   6.990E-02 6.10E+05 3.49E+01 G  
723.30-8.185E-02 +   1.233E-01 9.64E+01 2.00E+01 G  

1004.72-1.141E-03 %   1.052E-01 5.60E+03 1.79E+01 G  
996.25-1.922E-03 %   1.715E-01 5.43E+03 1.05E+01 G  

K-40     N   8.9445E+00                                      4.57E+11             
1460.82 8.945E+00  (P 2.896E-01 5.29E+00 1.06E+01 G  

Pa-234   N   9.2701E-02                                      1.63E+12             
131.30 8.071E-02 &(  8.261E-02 6.56E+01 1.82E+01 G  
569.50 1.281E-01 &(  1.544E-01 8.02E+01 9.30E+00 G  
946.00 3.214E-02 &   1.493E-01 2.89E+02 1.35E+01 G  
880.52 8.214E-02  (  1.917E-01 1.49E+02 1.05E+01 G  
883.24-3.836E-02 -   2.314E-01 3.72E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.9441E-01                                      5.12E+12             
238.63 4.944E-01  (P 4.315E-02 7.94E+00 4.36E+01 G  
300.09 8.023E-01 + P 3.805E-01 3.36E+01 3.18E+00 G  

Pb-214   N   5.8366E-01                                      5.84E+05             
351.93 5.837E-01  (P 4.777E-02 8.56E+00 3.56E+01 G  
295.22 4.906E-01 - P 8.893E-02 1.58E+01 1.84E+01 G  
242.00 7.222E-01 + P 2.308E-01 2.39E+01 7.27E+00 G  

Ra-226   N   9.4571E-01                                      5.84E+05             
186.21 9.457E-01  (  3.909E-01 3.09E+01 3.56E+00 G  

Th-234   N  -8.1519E-01                                      1.63E+12             
63.30-8.152E-01 ?(  1.296E+00 9.96E+01 3.75E+00 G  
92.59 6.133E-01 +   4.672E-01 4.95E+01 4.34E+00 G  

Tl-208   N   2.0353E-01                                      5.12E+12             
583.19 2.035E-01 @(  1.374E-02 1.01E+01 8.50E+01 G  
277.37 9.908E-02 -   2.388E-01 1.50E+02 6.60E+00 G  
860.53 3.792E-01 +   1.090E-01 2.94E+01 1.24E+01 G  

U-235    N   6.4928E-02                                      2.57E+11             
143.77 8.875E-02 ?(  1.530E-01 1.08E+02 1.09E+01 G  
205.32-6.498E-03 &   3.236E-01 3.03E+03 5.02E+00 G  
163.36 6.062E-02 ?(  3.278E-01 3.31E+02 5.08E+00 G  
185.72 6.074E-02  (  2.626E-02 2.97E+01 5.70E+01 G  

Energy duplication    
93.35 4.990E-01     4.159E-01 5.34E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33       120.       -13.    -0.005   237.75  -8.531E-02   
U-235       93.35       154.        35.     0.013   106.73   4.990E-01   
Eu-152     121.04        96.        12.     0.004   244.87   2.773E-02   
Pa-234     131.78        98.        23.     0.008   131.20   8.071E-02   
U-235      143.64       125.        15.     0.006   215.49   8.875E-02   
U-235      163.36       123.         5.     0.002   662.79   6.062E-02   
U-235      186.03        94.        52.     0.019    59.32   6.074E-02   
Eu-152     344.07        46.         3.     0.001   606.06   1.113E-02   
Pa-234     569.36        23.         9.     0.003   160.46   1.281E-01   
Cs-137     660.99        25.         5.     0.002   273.25   9.112E-03   
Eu-154     724.51        48.       -11.    -0.004   192.83  -8.185E-02   
Eu-154     872.24        19.         2.     0.001   766.36   2.354E-02   
Pa-234     881.01        25.         5.     0.002   297.20   8.214E-02   
Pa-234     883.16        31.        -2.    -0.001   744.80  -3.836E-02   
Pa-234     946.29        22.         2.     0.001   578.77   3.214E-02   
Eu-152     964.69        25.         9.     0.003   180.09   1.099E-01   
Eu-152    1111.74        12.         4.     0.002   244.86   6.617E-02   
Co-60     1332.78        17.        -2.    -0.001   477.82  -5.986E-03   
Eu-152    1407.88        10.         3.     0.001   316.08   3.624E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7900E-01    5.7900E-01   1.3180E-01    1.3830E-01  5.259E-02
Am-241 #A   -8.5286E-02   -8.5305E-02   2.0281E-01    2.0291E-01  1.626E-01
Bi-212       1.1444E+00    1.1444E+00   3.7607E-01    3.8061E-01  1.192E-01
Bi-214       3.8381E-01    3.8384E-01   8.5272E-02    8.7000E-02  4.109E-02
Co-60  #A   -5.8748E-03   -5.9861E-03   2.8603E-02    2.8604E-02  2.272E-02
Cs-137 #A    9.0825E-03    9.1125E-03   2.4900E-02    2.4903E-02  1.947E-02
Eu-152 #A    4.1327E-02    4.1630E-02   6.5536E-02    6.5567E-02  5.461E-02
Eu-154 #A    2.3267E-02    2.3537E-02   1.8038E-01    1.8038E-01  1.455E-01
K-40         8.9445E+00    8.9445E+00   9.9467E-01    1.0912E+00  2.896E-01
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Pa-234 #C    9.2701E-02    9.2701E-02   1.1196E-01    1.1431E-01  8.261E-02
Pb-212       4.9441E-01    4.9441E-01   8.0600E-02    8.8181E-02  4.315E-02
Pb-214       5.8362E-01    5.8366E-01   1.0341E-01    1.0695E-01  4.777E-02
Ra-226       9.4565E-01    9.4571E-01   5.8359E-01    5.8608E-01  3.909E-01
Th-234  A   -8.1519E-01   -8.1519E-01   1.6239E+00    1.6258E+00  1.296E+00
Tl-208       2.0353E-01    2.0353E-01   4.1035E-02    4.3051E-02  1.374E-02
U-235  #A    6.4928E-02    6.4928E-02   3.8513E-02    3.8713E-02  1.530E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.5 keV)     1.328E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.5 keV) 1.3279012E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-08                Received:        03/19/13                      
Lab ID:          244326-006                    Prepared:        03/27/13 15:07                
Matrix:          Soil                          Analyzed:        05/10/13 13:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:46                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05695 U        0.1655         0.1329            0.9    
Bismuth-212                          0.1029 U         0.4428         0.1488                   
Bismuth-214                          0.4000           0.09053        0.03872                  
Cesium-137                           0.002471 U       0.02561        0.02082           0.07   
Cobalt-60                           -0.0007967 U      0.006638       0.02175           0.03   
Europium-152                         0.02787 U        0.05414        0.05990           0.1    
Europium-154                         0.06380 U        0.1159         0.1600            0.2    
Lead-212                             0.4379           0.07362        0.03744                  
Lead-214                             0.5228           0.07898        0.04240                  
Potassium-40                         9.244            0.9987         0.2748                   
Protactinium-234                     0.01135 U        0.02409        0.08956                  
Radium-226 (By Bismuth-214)          0.4000           0.09053        0.03872           0.2    
Thallium-208                         0.1416           0.03950        0.01699                  
Thorium-232 (By Actinium-228)        0.6166           0.1519         0.05268           0.9    
Thorium-234                          0.7070 U         0.4710         1.094                    
Uranium-235                          0.1359 U         0.1800         0.1407            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244326-006                   Client ID : 12-PE-E0802-08        

Seqnum : 1513187585011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_011                                Batch         : 196641                       Time      : 10-MAY-2013 13:51     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.34 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.05695           0.1329      0.9      .16554           .16559           0.018        u        

Bismuth-212                         0.1029            0.1488               .44284           .44287           0.058        u        

Bismuth-214                         0.4000            0.03872              .090525          .092334          0.0017       u        

Cesium-137                          0.002471          0.02082     0.07     .025607          .025607          -0.0026      u        

Cobalt-60                           -0.0007967        0.02175     0.03     .0066383         .0066384         -0.00079     u        

Europium-152                        0.02787           0.05990     0.1      .054137          .05416           0.0099       u        

Europium-154                        0.06380           0.1600      0.2      .11589           .11594           0.020        u        

Lead-212                            0.4379            0.03744              .073619          .082045          0.0087       u        

Lead-214                            0.5228            0.04240              .078975          .084165          0.0083       u        

Potassium-40                        9.244             0.2748               .99869           1.1015           -0.32        u        

Protactinium-234                    0.01135           0.08956              .024089          .024254          0.0093       u        

Radium-226 (By Bismuth-214)         0.4000            0.03872     0.2      .090525          .092334          0.0017       u        

Thallium-208                        0.1416            0.01699              .039502          .040545          0.015        u        

Thorium-232 (By Actinium-228)       0.6166            0.05268     0.9      .15186           .15829           0.028        u        

Thorium-234                         0.7070            1.094                .47095           .47568           0.052        u        

Uranium-235                         0.1359            0.1407      0.18     .18001           .18022           0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-08          
Sample Description: 244326-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:46           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:51:46        Real Time: 2702   sec
Analysis Time: 5/10/2013 14:36           Dead Time: 0.09   %

Analysis Quantity: 3.063E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.166E-01      1.519E-01      1.583E-01      5.268E-02
Am-241    #AB    5.695E-02      1.655E-01      1.656E-01      1.329E-01
Bi-212    #AB    1.029E-01      4.428E-01      4.429E-01      1.488E-01
Bi-214    #      4.000E-01      9.052E-02      9.233E-02      3.872E-02
Co-60     #AB   -7.967E-04      6.638E-03      6.638E-03      2.175E-02
Cs-137    #AB    2.471E-03      2.561E-02      2.561E-02      2.082E-02
Eu-152     AB    2.787E-02      5.414E-02      5.416E-02      5.990E-02
Eu-154    #AB    6.380E-02      1.159E-01      1.159E-01      1.600E-01
K-40             9.244E+00      9.987E-01      1.101E+00      2.748E-01
Pa-234    #AB    1.135E-02      2.409E-02      2.425E-02      8.956E-02
Pb-212           4.379E-01      7.362E-02      8.205E-02      3.744E-02
Pb-214           5.228E-01      7.898E-02      8.416E-02      4.240E-02
Ra-226           1.002E+00      6.052E-01      6.090E-01      3.966E-01
Th-234    #AB    7.070E-01      4.709E-01      4.757E-01      1.094E+00
Tl-208           1.416E-01      3.950E-02      4.055E-02      1.699E-02
U-235     #AB    1.359E-01      1.800E-01      1.802E-01      1.407E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.347E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_011.An1               

Sample description                                             
244326-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_011.An1

Acquisition information
Start time:                 5/10/2013 13:51:46
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0634E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0634E+02) = 

8.8226E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1266

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.33       10. 145.34   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.44       10. 151.03   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.21      113.  14.95   0.53  3.016E-02
92.82       49.  33.31   0.85  3.953E-02    92.59   4.343  9.287E-01 Th234 

93.35   5.760  6.937E-01 U235  
93.35   4.100  9.746E-01 Ac228 
93.35   5.760  6.937E-01 U235  

92.83       47.  32.54   0.85  3.990E-02    92.59   4.343  8.916E-01 Th234 
93.35   5.760  6.660E-01 U235  
93.35   4.100  9.356E-01 Ac228 

92.83       47.  32.54   0.85  3.990E-02    92.59   4.343  8.916E-01 Th234 
93.35   5.760  6.660E-01 U235  
93.35   4.100  9.356E-01 Ac228 

122.05        6. 157.61   0.33  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.07       23.  66.21   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.359E-01 U235  
163.22        2. 538.74   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.144E-02 U235  
186.03       46.  33.37   0.56  4.816E-02   185.72  57.000  5.496E-02 U235  

186.21   3.555  8.820E-01 Ra226 
185.72  57.000  5.496E-02 U235  

198.30        5. 168.77   0.27  4.707E-02
238.53      258.   8.21   0.73  4.319E-02   238.63  43.600  4.379E-01 Pb212 
241.97       73.  23.90   0.95  4.285E-02   242.00   7.268  7.642E-01 Pb214 
295.08      124.  11.24   1.32  3.814E-02   295.22  18.414  5.560E-01 Pb214 
338.19       66.  23.18   0.40  3.494E-02   338.32  11.400  5.415E-01 Ac228 
351.78      193.   9.25   1.07  3.405E-02   351.93  35.600  5.056E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.03       89.  13.95   0.61  2.417E-02   583.19  85.000  1.416E-01 Tl208 
609.48      131.  10.68   1.13  2.345E-02   609.31  45.490  4.000E-01 Bi214 
662.29        1. 518.14   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
779.02        4. 151.33   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.17        3. 215.09   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
873.80        6. 109.71   1.58  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.11        3. 216.00   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.36       93.  12.31   1.66  1.779E-02   911.20  26.200  6.492E-01 Ac228 
946.52        4. 184.86   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.28       31.  29.12   1.64  1.704E-02   968.96  15.900  3.771E-01 Ac228 
999.04        1. 465.77   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1004.75        4. 144.76   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.86       18.  39.21   1.73  1.535E-02  1120.29  14.910  2.633E-01 Bi214 
1172.67        1. 921.38   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.61        5.  97.13   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.86      394.   5.14   1.33  1.254E-02  1460.82  10.550  9.244E+00 K40   
1621.69        1. 310.26   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.66        7.  45.96   1.94  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.92    77.21        81.       113. 3.734E+03   29.91   0.529  -      s 
791.86   198.30        38.         5. 1.105E+02  337.54   0.272  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.46    59.33        91.        10.     0.004   290.68   0.812s
Th-234    252.87    63.44       101.        10.     0.004   302.06   0.816s
Th-234    370.29    92.82       108.        49.     0.018    66.62   0.851 
U-235     372.41    93.35        93.        47.     0.017    65.08   0.852D
Ac-228    372.41    93.35        93.        47.     0.017    65.08   0.852D
Eu-152    487.10   122.05        43.         6.     0.002   315.21   0.325s
Eu-154    491.88   123.25       116.        -5.    -0.002   564.62   0.886s
Pa-234    525.60   131.68       113.       -11.    -0.004   286.91   0.896s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.11   144.07       103.        23.     0.008   132.42   0.910s
U-235     651.63   163.22        85.         2.     0.001  1077.49   0.932s
U-235     742.52   185.96        81.        46.     0.017    62.08   0.957s
Ra-226    743.10   186.11        80.        52.     0.019    60.38   0.565s
U-235     819.61   205.25        92.       -11.    -0.004   264.18   0.979s
Pb-212    952.65   238.53        86.       252.     0.093    16.43   0.728s
Pb-214    966.39   241.97        94.        73.     0.027    47.80   0.955s
Tl-208   1108.05   277.41        56.        -5.    -0.002   436.51   1.057s
Pb-214   1178.71   295.08        34.       119.     0.044    22.48   1.321s
Ac-228   1351.03   338.19        56.        66.     0.024    46.35   0.396s
Pb-214   1405.35   351.78        46.       187.     0.069    18.50   1.071 
Pa-234   2281.43   570.87        22.        -1.     0.000  1780.33   1.340s
Tl-208   2330.06   583.03        21.        89.     0.033    27.90   0.610s
Bi-214   2435.86   609.48        29.       131.     0.048    21.35   1.130s
Cs-137   2647.10   662.29        26.         1.     0.001  1036.29   1.418s
Eu-154   2890.11   723.04        33.        -7.    -0.003   250.95   1.467s
Eu-152   3114.03   779.02        20.         4.     0.002   302.67   1.510 
Bi-212   3138.67   785.17        22.         3.     0.001   430.18   1.514s
Eu-154   3493.28   873.80        21.         6.     0.002   219.42   1.577s
Pa-234   3519.21   880.28        22.        -1.    -0.001   952.56   1.582s
Pa-234   3530.55   883.11        18.         3.     0.001   432.01   1.584s
Ac-228   3643.59   911.36        10.        93.     0.034    24.63   1.657 
Pa-234   3784.26   946.52        19.         4.     0.001   369.73   1.626s
Eu-152   3865.49   966.81        49.        -8.    -0.003   264.13   1.637s
Ac-228   3875.35   969.28        26.        31.     0.012    58.24   1.640s
Eu-154   3994.47   999.04         7.         1.     0.000   931.55   1.657s
Eu-154   4017.31  1004.75        13.         4.     0.001   289.53   1.662s
Bi-214   4482.09  1120.86        24.        18.     0.007    78.42   1.728s
Co-60    4689.47  1172.67        23.         1.     0.000  1842.75   1.756s
Co-60    5327.10  1331.91        14.        -1.     0.000   833.23   1.828s
Eu-152   5630.26  1407.61        11.         5.     0.002   194.27   1.857s
K-40     5843.52  1460.86        23.       374.     0.139    10.27   1.328s
Bi-212   6487.78  1621.69        10.         1.     0.001   620.53   1.918s
Bi-214   7060.66  1764.66        13.         7.     0.003    91.91   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1657E-01                                      5.12E+12             
911.20 6.492E-01  (  5.268E-02 1.23E+01 2.62E+01 G  
968.96 3.771E-01 -   1.428E-01 2.91E+01 1.59E+01 G  
338.32 5.415E-01  (  1.431E-01 2.32E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:36:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 9.356E-01 &   4.482E-01 3.25E+01 4.10E+00 XA 

Am-241   I   5.6949E-02                                      1.58E+05             
59.54 5.695E-02 ?(  1.329E-01 1.45E+02 3.59E+01 G  

Bi-212   N   1.0294E-01                                      5.12E+12             
727.33 0.000E+00 &(  1.488E-01 1.00E+03 6.65E+00 G  
785.37 4.766E-01 ?(  1.631E+00 2.15E+02 1.11E+00 G  

1620.74 2.816E-01 ?(  1.389E+00 3.10E+02 1.51E+00 G  

Bi-214   N   3.9999E-01                                      5.84E+05             
609.31 4.000E-01 *(P 3.872E-02 1.07E+01 4.55E+01 G  

1120.29 2.633E-01 - P 1.626E-01 3.92E+01 1.49E+01 G  
1764.49 1.405E-01 - P 1.687E-01 4.60E+01 1.53E+01 G  

Co-60    T  -7.9670E-04                                      1.93E+03             
1332.49-3.240E-03 ?(  2.175E-02 4.17E+02 1.00E+02 G  
1173.23 1.650E-03 &(  2.485E-02 9.21E+02 9.98E+01 G  

Cs-137   I   2.4710E-03                                      1.10E+04             
661.66 2.471E-03 ?(  2.082E-02 5.18E+02 8.50E+01 G  

Eu-152   I   2.7867E-02                                      4.94E+03             
344.28 0.000E+00 &(  5.990E-02 1.00E+03 2.66E+01 G  
121.78 1.387E-02  (  3.662E-02 1.58E+02 2.84E+01 G  
778.90 5.608E-02  (  1.327E-01 1.51E+02 1.30E+01 G  
964.08-1.032E-01 +   2.161E-01 1.32E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.762E-01 1.00E+03 1.34E+01 G  
1408.01 6.493E-02 ?(  9.296E-02 9.71E+01 2.09E+01 G  

Eu-154   I   6.3804E-02                                      3.14E+03             
873.18 9.487E-02 ?(  1.600E-01 1.10E+02 1.22E+01 G  
123.07-9.167E-03 -   4.214E-02 2.82E+02 4.04E+01 G  

1274.43 0.000E+00 &   5.654E-02 1.00E+03 3.49E+01 G  
723.30-5.406E-02 -   1.065E-01 1.25E+02 2.00E+01 G  

1004.72 4.264E-02 ?(  9.514E-02 1.45E+02 1.79E+01 G  
996.25 1.544E-02 &   1.151E-01 4.66E+02 1.05E+01 G  

K-40     N   9.2443E+00                                      4.57E+11             
1460.82 9.244E+00  (P 2.748E-01 5.14E+00 1.06E+01 G  

Pa-234   N   1.1346E-02                                      1.63E+12             
131.30-3.878E-02 ?(  8.956E-02 1.43E+02 1.82E+01 G  
569.50-1.075E-02 +   1.563E-01 8.90E+02 9.30E+00 G  
946.00 4.906E-02 &(  1.431E-01 1.85E+02 1.35E+01 G  
880.52-2.423E-02 +   1.871E-01 4.76E+02 1.05E+01 G  
883.24 5.292E-02 ?(  1.811E-01 2.16E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:36:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.3792E-01                                      5.12E+12             
238.63 4.379E-01  (P 3.744E-02 8.21E+00 4.36E+01 G  
300.09-3.568E-02 % P 4.535E-01 1.55E+04 3.18E+00 G  

Pb-214   N   5.2276E-01                                      5.84E+05             
351.93 5.056E-01  (P 4.240E-02 9.25E+00 3.56E+01 G  
295.22 5.560E-01  (P 6.279E-02 1.12E+01 1.84E+01 G  
242.00 7.642E-01 + P 2.372E-01 2.39E+01 7.27E+00 G  

Ra-226   N   1.0023E+00                                      5.84E+05             
186.21 1.002E+00  (  3.966E-01 3.02E+01 3.56E+00 G  

Th-234   N   7.0695E-01                                      1.63E+12             
63.30 4.502E-01 ?(  1.094E+00 1.51E+02 3.75E+00 G  
92.59 9.287E-01  (  4.602E-01 3.33E+01 4.34E+00 G  

Tl-208   N   1.4160E-01                                      5.12E+12             
583.19 1.416E-01  (  1.699E-02 1.39E+01 8.50E+01 G  
277.37-6.212E-02 -   2.186E-01 2.18E+02 6.60E+00 G  
860.53 4.422E-03 %   1.760E-01 2.42E+03 1.24E+01 G  

U-235    N   1.3593E-01                                      2.57E+11             
143.77 1.359E-01 ?(  1.407E-01 6.62E+01 1.09E+01 G  
205.32-1.484E-01 -   3.142E-01 1.32E+02 5.02E+00 G  
163.36 3.144E-02 &   2.771E-01 5.39E+02 5.08E+00 G  
185.72 5.524E-02 -   2.489E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 6.660E-01     3.190E-01 3.25E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:36:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_011.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33        91.        10.     0.004   290.68   5.695E-02   
Th-234      63.44       101.        10.     0.004   302.06   4.502E-01   
Th-234      92.82       108.        49.     0.018    66.62   9.287E-01   
U-235       93.35        93.        47.     0.017    65.08   6.660E-01   
Eu-154     123.25       116.        -5.    -0.002   564.62  -9.167E-03   
Pa-234     131.68       113.       -11.    -0.004   286.91  -3.878E-02   
U-235      144.07       103.        23.     0.008   132.42   1.359E-01   
U-235      163.22        85.         2.     0.001  1077.49   3.144E-02   
U-235      185.96        81.        46.     0.017    62.08   5.524E-02   
U-235      205.25        92.       -11.    -0.004   264.18  -1.484E-01   
Pa-234     570.87        22.        -1.     0.000  1780.33  -1.075E-02   
Cs-137     662.29        26.         1.     0.001  1036.29   2.471E-03   
Eu-154     723.04        33.        -7.    -0.003   250.95  -5.406E-02   
Bi-212     785.17        22.         3.     0.001   430.18   4.766E-01   
Eu-154     873.80        21.         6.     0.002   219.42   9.487E-02   
Pa-234     880.28        22.        -1.    -0.001   952.56  -2.423E-02   
Pa-234     883.11        18.         3.     0.001   432.01   5.292E-02   
Pa-234     946.52        19.         4.     0.001   369.73   4.906E-02   
Eu-154     999.04         7.         1.     0.000   931.55   1.544E-02   
Eu-154    1004.75        13.         4.     0.001   289.53   4.264E-02   
Co-60     1172.67        23.         1.     0.000  1842.75   1.650E-03   
Co-60     1331.91        14.        -1.     0.000   833.23  -3.240E-03   
Bi-212    1621.69        10.         1.     0.001   620.53   2.816E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1657E-01    6.1657E-01   1.5186E-01    1.5829E-01  5.268E-02
Am-241 #A    5.6936E-02    5.6949E-02   1.6554E-01    1.6559E-01  1.329E-01
Bi-212 #A    1.0294E-01    1.0294E-01   4.4284E-01    4.4287E-01  1.488E-01
Bi-214 #     3.9997E-01    3.9999E-01   9.0525E-02    9.2334E-02  3.872E-02
Co-60  #A   -7.8187E-04   -7.9670E-04   6.6383E-03    6.6384E-03  2.175E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:36:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_011.An1               

Cs-137 #A    2.4629E-03    2.4710E-03   2.5607E-02    2.5607E-02  2.082E-02
Eu-152  A    2.7664E-02    2.7867E-02   5.4137E-02    5.4160E-02  5.990E-02
Eu-154 #A    6.3074E-02    6.3804E-02   1.1589E-01    1.1594E-01  1.600E-01
K-40         9.2443E+00    9.2443E+00   9.9869E-01    1.1015E+00  2.748E-01
Pa-234 #A    1.1346E-02    1.1346E-02   2.4089E-02    2.4254E-02  8.956E-02
Pb-212       4.3792E-01    4.3792E-01   7.3619E-02    8.2045E-02  3.744E-02
Pb-214       5.2273E-01    5.2276E-01   7.8975E-02    8.4165E-02  4.240E-02
Ra-226       1.0023E+00    1.0023E+00   6.0524E-01    6.0905E-01  3.966E-01
Th-234 #A    7.0695E-01    7.0695E-01   4.7095E-01    4.7568E-01  1.094E+00
Tl-208       1.4160E-01    1.4160E-01   3.9502E-02    4.0545E-02  1.699E-02
U-235  #A    1.3593E-01    1.3593E-01   1.8001E-01    1.8022E-01  1.407E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.237E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2365488E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-09                Received:        03/19/13                      
Lab ID:          244326-007                    Prepared:        03/29/13 09:15                
Matrix:          Soil                          Analyzed:        05/10/13 13:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:41                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05918 U         0.1852        0.1491            0.9     
Bismuth-212                          1.025             0.4761        0.2021                    
Bismuth-214                          0.4374            0.09556       0.04266                   
Cesium-137                           0.004462 U        0.02452       0.01968           0.07    
Cobalt-60                            0.003819 U b      0.01478       0.03047           0.03    
Europium-152                        -0.003675 U        0.01211       0.05741           0.1     
Europium-154                        -0.01511 U         0.1795        0.1458            0.2     
Lead-212                             0.3820            0.06836       0.03592                   
Lead-214                             0.4440            0.08416       0.03860                   
Potassium-40                         9.246             1.032         0.3108                    
Protactinium-234                    -0.06115 U         0.1201        0.09582                   
Radium-226 (By Bismuth-214)          0.4374            0.09556       0.04266           0.2     
Thallium-208                         0.1578            0.03839       0.01570                   
Thorium-232 (By Actinium-228)        0.5837            0.1197        0.06049           0.9     
Thorium-234                          0.4345 U          0.5649        1.284                     
Uranium-235                          0.04403 U         0.03665       0.1320            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0

122 of 415



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244326-007                   Client ID : 12-PE-E0802-09        

Seqnum : 1523187587009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_009                                Batch         : 196641                       Time      : 10-MAY-2013 13:53     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.62 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.05918         0.1491      0.9      .18515           .1852            0.018       u           

Bismuth-212                        1.025            0.2021               .4761            .47898           0.058       u           

Bismuth-214                        0.4374           0.04266              .095558          .09756           0.0017      u           

Cesium-137                         0.004462         0.01968     0.07     .024515          .024516          -0.0026     u           

Cobalt-60                          0.003819         0.03047     0.03     .014775          .014776          -0.00079    MDA+ u b*

Europium-152                       -0.003675        0.05741     0.1      .012105          .012106          0.0099      u           

Europium-154                       -0.01511         0.1458      0.2      .17949           .17949           0.020       u           

Lead-212                           0.3820           0.03592              .068359          .073734          0.0087      u           

Lead-214                           0.4440           0.03860              .084164          .086687          0.0083      u           

Potassium-40                       9.246            0.3108               1.0324           1.1318           -0.32       u           

Protactinium-234                   -0.06115         0.09582              .12008           .12104           0.0093      u           

Radium-226 (By Bismuth-214)        0.4374           0.04266     0.2      .095558          .09756           0.0017      u           

Thallium-208                       0.1578           0.01570              .038393          .039699          0.015       u           

Thorium-232 (By Actinium-228)      0.5837           0.06049     0.9      .11973           .12695           0.028       u           

Thorium-234                        0.4345           1.284                .56493           .56642           0.052       u           

Uranium-235                        0.04403          0.1320      0.18     .036649          .036747          0.089       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523187587009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-09          
Sample Description: 244326-007, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:41           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:53:46        Real Time: 2704   sec
Analysis Time: 5/10/2013 14:38           Dead Time: 0.14   %

Analysis Quantity: 3.206E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.837E-01      1.197E-01      1.270E-01      6.049E-02
Am-241    #AB   -5.918E-02      1.852E-01      1.852E-01      1.491E-01
Bi-212           1.025E+00      4.761E-01      4.790E-01      2.021E-01
Bi-214    #      4.374E-01      9.556E-02      9.756E-02      4.266E-02
Co-60     #AB    3.819E-03      1.477E-02      1.478E-02      3.047E-02
Cs-137    #AB    4.462E-03      2.452E-02      2.452E-02      1.968E-02
Eu-152    #AB   -3.675E-03      1.211E-02      1.211E-02      5.741E-02
Eu-154    #AB   -1.511E-02      1.795E-01      1.795E-01      1.458E-01
K-40      #      9.246E+00      1.032E+00      1.132E+00      3.108E-01
Pa-234    #AB   -6.115E-02      1.201E-01      1.210E-01      9.582E-02
Pb-212           3.820E-01      6.836E-02      7.373E-02      3.592E-02
Pb-214           4.440E-01      8.416E-02      8.669E-02      3.860E-02
Ra-226    #      6.778E-01      5.399E-01      5.413E-01      4.039E-01
Th-234    #AB    4.345E-01      5.649E-01      5.664E-01      1.284E+00
Tl-208           1.578E-01      3.839E-02      3.970E-02      1.570E-02
U-235     #AB    4.403E-02      3.665E-02      3.675E-02      1.320E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.344E+01

Analyst: Andrew Alexander
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Sample description                                             
244326-007, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_009.An1

Acquisition information
Start time:                 5/10/2013 13:53:46
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2062E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2062E+02) = 

8.4296E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:41:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0773

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.22        7. 220.78   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.65       63.  24.12   0.87  2.582E-02
77.02      109.  16.02   0.87  2.753E-02
93.02       38.  42.03   0.59  3.718E-02    92.59   4.343  7.440E-01 Th234 

93.35   4.100  7.803E-01 Ac228 
93.35   5.760  5.554E-01 U235  

93.08       28.  58.38   0.89  3.718E-02    92.59   4.343  5.513E-01 Th234 
93.35   4.100  5.782E-01 Ac228 
93.35   5.760  4.116E-01 U235  

93.13       26.  65.01   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  5.249E-01 Ac228 
93.35   5.760  3.736E-01 U235  

163.38        2. 951.16   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
185.99       36.  39.83   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.778E-01 Ra226 
186.02       35.  41.62   0.98  4.662E-02   185.72  57.000  4.102E-02 U235  

186.21   3.555  6.582E-01 Ra226 
205.46       15.  95.51   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.65      232.   8.65   0.75  4.202E-02   238.63  43.600  3.820E-01 Pb212 
241.77       51.  29.78   0.48  4.172E-02   242.00   7.268  5.225E-01 Pb214 
277.42       22.  41.92   0.66  3.864E-02   277.37   6.600  2.742E-01 Tl208 
295.31       94.  16.31   1.18  3.720E-02   295.22  18.414  4.116E-01 Pb214 
300.06       31.  37.62   0.70  3.684E-02   300.09   3.180  7.700E-01 Pb212 
338.20       89.  14.11   0.80  3.412E-02   338.32  11.400  7.112E-01 Ac228 
352.02      176.   9.05   0.41  3.324E-02   351.93  35.600  4.447E-01 Pb214 
569.69        1. 625.68   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.26      101.  12.16   1.03  2.357E-02   583.19  85.000  1.578E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.06      158.  10.09   1.10  2.288E-02   609.31  45.490  4.374E-01 Bi214 
661.99        3. 274.69   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.32       42.  23.23   0.80  2.025E-02   727.33   6.650  9.736E-01 Bi212 
779.81        3. 280.61   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
786.01        9.  73.61   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.37        2. 394.17   1.54  1.803E-02   860.53  12.400    PBC<MDA Tl208 
911.22       77.  14.06   1.64  1.732E-02   911.20  26.200  5.282E-01 Ac228 
969.40       20.  44.90   1.62  1.658E-02   968.96  15.900  2.354E-01 Ac228 

1120.40       11.  59.80   1.72  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1172.20        3. 193.45   1.75  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1460.79      381.   5.32   1.93  1.219E-02  1460.82  10.550  9.246E+00 K40   
1764.64       12.  39.85   2.05  1.039E-02  1764.49  15.310  2.429E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.73    74.64        97.        45. 1.743E+03   68.71   0.810  -      s 
308.21    77.01       104.        97. 3.509E+03   37.40   0.817  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.76    60.89        98.        -9.    -0.003   312.85   0.857s
Th-234    253.10    63.22       122.         7.     0.003   441.56   0.861s
Th-234    372.60    93.13       126.        26.     0.009   130.01   0.890s
Ac-228    373.49    93.35        95.        38.     0.014    84.05   0.590D
U-235     373.49    93.35       122.        28.     0.010   116.76   0.891D
Eu-152    487.25   121.82       140.        -4.    -0.002   779.89   0.918s
Eu-154    493.56   123.40       132.        -7.    -0.002   488.04   0.920s
Pa-234    522.00   130.51       128.       -17.    -0.006   196.38   0.928s
U-235     653.36   163.38       106.         2.     0.001  1902.32   0.959s
U-235     743.81   186.02        88.        35.     0.013    83.24   0.980s
Ra-226    743.72   185.99        85.        36.     0.013    79.66   0.981s
U-235     821.51   205.46        94.        15.     0.006   191.03   0.999s
Pb-212    954.16   238.65        82.       224.     0.083    17.30   0.750s
Pb-214    966.64   241.77        74.        51.     0.019    59.56   0.484s

127 of 415



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:38:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1109.11   277.42        29.        22.     0.008    83.84   0.660s
Pb-214   1180.62   295.31        57.        90.     0.033    32.62   1.185 
Pb-212   1199.56   300.04        66.        24.     0.009    94.51   1.087s
Ac-228   1352.07   338.20        29.        89.     0.033    28.23   0.802s
Eu-152   1373.12   343.46        49.        -6.    -0.002   344.96   1.127s
Pb-214   1407.33   352.02        39.       169.     0.062    18.10   0.410s
Pa-234   2277.56   569.69        25.         1.     0.000  1251.37   1.320s
Tl-208   2331.82   583.26        19.       101.     0.038    24.32   1.030 
Bi-214   2434.99   609.06        37.       146.     0.054    20.18   1.103s
Cs-137   2646.65   661.99        25.         3.     0.001   549.38   1.394s
Eu-154   2894.32   723.92        35.        -4.    -0.002   390.68   1.442s
Bi-212   2907.89   727.32        14.        42.     0.016    46.46   0.803s
Eu-152   3117.84   779.81        23.         3.     0.001   561.22   1.484s
Bi-212   3142.65   786.01        18.         9.     0.003   147.23   1.489 
Tl-208   3440.04   860.37        25.         2.     0.001   788.33   1.544s
Eu-154   3490.74   873.04        19.        -1.     0.000  1187.94   1.553s
Pa-234   3520.00   880.36        20.        -2.    -0.001   688.23   1.558s
Pa-234   3541.85   885.82        15.        -2.    -0.001   610.45   1.560s
Ac-228   3643.48   911.22        14.        77.     0.028    28.12   1.640 
Pa-234   3786.33   946.93        29.        -5.    -0.002   338.09   1.604s
Ac-228   3876.20   969.40        30.        20.     0.007    89.79   1.620s
Eu-154   3980.35   995.43        24.        -3.    -0.001   434.79   1.638s
Eu-154   4016.95  1004.58        27.        -3.    -0.001   507.22   1.644s
Eu-152   4447.74  1112.25        25.        -3.    -0.001   501.79   1.714s
Bi-214   4480.35  1120.40        30.        11.     0.004   119.60   1.719s
Co-60    4687.60  1172.20        21.         3.     0.001   386.90   1.752s
Eu-152   5636.58  1409.31        15.        -1.    -0.001   790.42   1.886s
K-40     5842.65  1460.79        30.       381.     0.141    10.63   1.930s
Bi-214   7059.26  1764.64        14.        12.     0.005    79.70   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8369E-01                                      5.12E+12             
911.20 5.282E-01  (P 6.049E-02 1.41E+01 2.62E+01 G  
968.96 2.354E-01 -   1.508E-01 4.49E+01 1.59E+01 G  
338.32 7.112E-01  (P 1.014E-01 1.41E+01 1.14E+01 G  

Energy duplication    
93.35 7.803E-01 *   4.648E-01 4.20E+01 4.10E+00 XA 

Am-241   I  -5.9181E-02                                      1.58E+05             
59.54-5.918E-02  (  1.491E-01 1.56E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.0247E+00                                      5.12E+12             
727.33 9.736E-01 @(  2.021E-01 2.32E+01 6.65E+00 G  
785.37 1.331E+00  (  1.441E+00 7.36E+01 1.11E+00 G  

1620.74 5.076E-02 %   1.283E+00 1.55E+03 1.51E+00 G  

Bi-214   N   4.3737E-01                                      5.84E+05             
609.31 4.374E-01 @(P 4.266E-02 1.01E+01 4.55E+01 G  

1120.29 1.494E-01 - P 1.794E-01 5.98E+01 1.49E+01 G  
1764.49 2.429E-01 - P 1.725E-01 3.98E+01 1.53E+01 G  

Co-60    T   3.8187E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  3.047E-02 1.00E+03 1.00E+02 G  
1173.23 7.642E-03 &(  2.340E-02 1.93E+02 9.98E+01 G  

Cs-137   I   4.4624E-03                                      1.10E+04             
661.66 4.462E-03 &(  1.968E-02 2.75E+02 8.50E+01 G  

Eu-152   I  -3.6751E-03                                      4.94E+03             
344.28-2.080E-02 ?(  5.741E-02 1.72E+02 2.66E+01 G  
121.78-1.040E-02 +   6.628E-02 3.90E+02 2.84E+01 G  
778.90 3.143E-02 ?(  1.416E-01 2.81E+02 1.30E+01 G  
964.08 5.723E-04 %   1.849E-01 1.96E+04 1.45E+01 G  

1112.08-4.523E-02 +   1.817E-01 2.51E+02 1.34E+01 G  
1408.01-1.710E-02 +   1.088E-01 3.95E+02 2.09E+01 G  

Eu-154   I  -1.5109E-02                                      3.14E+03             
873.18-1.511E-02 ?(  1.458E-01 5.94E+02 1.22E+01 G  
123.07-1.140E-02 +   4.527E-02 2.44E+02 4.04E+01 G  

1274.43 2.322E-03 %   6.885E-02 1.81E+03 3.49E+01 G  
723.30-3.422E-02 &   1.068E-01 1.95E+02 2.00E+01 G  

1004.72-3.256E-02 +   1.325E-01 2.54E+02 1.79E+01 G  
996.25-6.127E-02 +   2.123E-01 2.17E+02 1.05E+01 G  

K-40     N   9.2461E+00                                      4.57E+11             
1460.82 9.246E+00 @(P 3.108E-01 5.32E+00 1.06E+01 G  

Pa-234   N  -6.1146E-02                                      1.63E+12             
131.30-6.115E-02 ?(  9.582E-02 9.82E+01 1.82E+01 G  
569.50 1.600E-02 +   1.631E-01 6.26E+02 9.30E+00 G  
946.00-6.370E-02 +   1.706E-01 1.69E+02 1.35E+01 G  
880.52-3.189E-02 +   1.767E-01 3.44E+02 1.05E+01 G  
883.24-3.317E-02 &   1.618E-01 3.05E+02 9.70E+00 G  

Pb-212   N   3.8198E-01                                      5.12E+12             
238.63 3.820E-01  (P 3.592E-02 8.65E+00 4.36E+01 G  
300.09 6.436E-01 + P 5.044E-01 4.73E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.4399E-01                                      5.84E+05             
351.93 4.447E-01  (P 3.860E-02 9.05E+00 3.56E+01 G  
295.22 4.116E-01  (P 7.993E-02 1.63E+01 1.84E+01 G  
242.00 5.225E-01  (P 2.068E-01 2.98E+01 7.27E+00 G  

Ra-226   N   6.7780E-01                                      5.84E+05             
186.21 6.778E-01 ?(  4.039E-01 3.98E+01 3.56E+00 G  

Th-234   N   4.3452E-01                                      1.63E+12             
63.30 3.581E-01 &(  1.284E+00 2.21E+02 3.75E+00 G  
92.59 5.005E-01 @(  5.107E-01 6.50E+01 4.34E+00 G  

Tl-208   N   1.5784E-01                                      5.12E+12             
583.19 1.578E-01  (  1.570E-02 1.22E+01 8.50E+01 G  
277.37 2.742E-01 +   1.525E-01 4.19E+01 6.60E+00 G  
860.53 2.554E-02 -   1.629E-01 3.94E+02 1.24E+01 G  

U-235    N   4.4030E-02                                      2.57E+11             
143.77-3.472E-03 &(  1.320E-01 2.31E+03 1.09E+01 G  
205.32 2.064E-01 &(  3.126E-01 9.55E+01 5.02E+00 G  
163.36 1.970E-02 ?(  3.077E-01 9.51E+02 5.08E+00 G  
185.72 4.102E-02 ?(  2.570E-02 4.16E+01 5.70E+01 G  

Energy duplication    
93.35 4.116E-01 *   3.748E-01 5.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.89        98.        -9.    -0.003   312.85  -5.918E-02   
Th-234      63.22       122.         7.     0.003   441.56   3.581E-01   
Th-234      93.13       126.        26.     0.009   130.01   5.005E-01   
U-235       93.35       122.        28.     0.010   116.76   4.116E-01   
Eu-152     121.82       140.        -4.    -0.002   779.89  -1.040E-02   
Eu-154     123.40       132.        -7.    -0.002   488.04  -1.140E-02   
Pa-234     130.51       128.       -17.    -0.006   196.38  -6.115E-02   
U-235      163.38       106.         2.     0.001  1902.32   1.970E-02   
U-235      186.02        88.        35.     0.013    83.24   4.102E-02   
Ra-226     185.99        85.        36.     0.013    79.66   6.778E-01   
U-235      205.46        94.        15.     0.006   191.03   2.064E-01   
Eu-152     343.46        49.        -6.    -0.002   344.96  -2.080E-02   
Pa-234     569.69        25.         1.     0.000  1251.37   1.600E-02   
Eu-154     723.92        35.        -4.    -0.002   390.68  -3.422E-02   
Eu-152     779.81        23.         3.     0.001   561.22   3.143E-02   
Eu-154     873.04        19.        -1.     0.000  1187.94  -1.511E-02   
Pa-234     880.36        20.        -2.    -0.001   688.23  -3.189E-02   
Pa-234     885.82        15.        -2.    -0.001   610.45  -3.317E-02   
Pa-234     946.93        29.        -5.    -0.002   338.09  -6.370E-02   
Eu-154     995.43        24.        -3.    -0.001   434.79  -6.127E-02   
Eu-154    1004.58        27.        -3.    -0.001   507.22  -3.256E-02   
Eu-152    1112.25        25.        -3.    -0.001   501.79  -4.523E-02   
Co-60     1172.20        21.         3.     0.001   386.90   7.642E-03   
Eu-152    1409.31        15.        -1.    -0.001   790.42  -1.710E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8369E-01    5.8369E-01   1.1973E-01    1.2695E-01  6.049E-02
Am-241 #A   -5.9168E-02   -5.9181E-02   1.8515E-01    1.8520E-01  1.491E-01
Bi-212       1.0247E+00    1.0247E+00   4.7610E-01    4.7898E-01  2.021E-01
Bi-214 #     4.3734E-01    4.3737E-01   9.5558E-02    9.7560E-02  4.266E-02
Co-60  #A    3.7476E-03    3.8187E-03   1.4775E-02    1.4776E-02  3.047E-02
Cs-137 #A    4.4477E-03    4.4624E-03   2.4515E-02    2.4516E-02  1.968E-02
Eu-152 #A   -3.6483E-03   -3.6751E-03   1.2105E-02    1.2106E-02  5.741E-02
Eu-154 #A   -1.4936E-02   -1.5109E-02   1.7949E-01    1.7949E-01  1.458E-01
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K-40   #     9.2461E+00    9.2461E+00   1.0324E+00    1.1318E+00  3.108E-01
Pa-234 #A   -6.1146E-02   -6.1146E-02   1.2008E-01    1.2104E-01  9.582E-02
Pb-212       3.8198E-01    3.8198E-01   6.8359E-02    7.3734E-02  3.592E-02
Pb-214       4.4397E-01    4.4399E-01   8.4164E-02    8.6687E-02  3.860E-02
Ra-226 #     6.7776E-01    6.7780E-01   5.3991E-01    5.4129E-01  4.039E-01
Th-234 #A    4.3452E-01    4.3452E-01   5.6493E-01    5.6642E-01  1.284E+00
Tl-208       1.5784E-01    1.5784E-01   3.8393E-02    3.9699E-02  1.570E-02
U-235  #A    4.4030E-02    4.4030E-02   3.6649E-02    3.6747E-02  1.320E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.228E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2275688E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-10                Received:        03/19/13                      
Lab ID:          244326-008                    Prepared:        03/29/13 09:27                
Matrix:          Soil                          Analyzed:        05/10/13 13:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01619 U        0.1687         0.1380            0.9     
Bismuth-212                          0.2344 U         0.3351         0.2562                    
Bismuth-214                          0.4636           0.09335        0.04063                   
Cesium-137                           0.01088 U        0.02310        0.01773           0.07    
Cobalt-60                           -0.001343 U       0.02632        0.02149           0.03    
Europium-152                         0.03253 U        0.05710        0.05427           0.1     
Europium-154                         0.02472 U        0.04615        0.1459            0.2     
Lead-212                             0.3992           0.06299        0.03025                   
Lead-214                             0.5274           0.08657        0.03397                   
Potassium-40                         9.483            0.9745         0.2344                    
Protactinium-234                     0.006212 U       0.01363        0.07594                   
Radium-226 (By Bismuth-214)          0.4636           0.09335        0.04063           0.2     
Thallium-208                         0.1507           0.03517        0.01342                   
Thorium-232 (By Actinium-228)        0.5680           0.1279         0.06706           0.9     
Thorium-234                          0.2218 U         0.2283         1.124                     
Uranium-235                          0.07184 U        0.04351        0.1355            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244326-008                   Client ID : 12-PE-E0802-10        

Seqnum : 1533187599010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_010                                Batch         : 196641                       Time      : 10-MAY-2013 13:54     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.36 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01619          0.1380      0.9      .1687            .16871           0.018        u        

Bismuth-212                         0.2344            0.2562               .33509           .33531           0.058        u        

Bismuth-214                         0.4636            0.04063              .093348          .095645          0.0017       u        

Cesium-137                          0.01088           0.01773     0.07     .023099          .023104          -0.0026      u        

Cobalt-60                           -0.001343         0.02149     0.03     .026322          .026322          -0.00079     u        

Europium-152                        0.03253           0.05427     0.1      .057101          .057122          0.0099       u        

Europium-154                        0.02472           0.1459      0.2      .046149          .046167          0.020        u        

Lead-212                            0.3992            0.03025              .062986          .069291          0.0087       u        

Lead-214                            0.5274            0.03397              .086573          .090017          0.0083       u        

Potassium-40                        9.483             0.2344               .97446           1.0844           -0.32        u        

Protactinium-234                    0.006212          0.07594              .013625          .013712          0.0093       u        

Radium-226 (By Bismuth-214)         0.4636            0.04063     0.2      .093348          .095645          0.0017       u        

Thallium-208                        0.1507            0.01342              .03517           .036468          0.015        u        

Thorium-232 (By Actinium-228)       0.5680            0.06706     0.9      .1279            .13434           0.028        u        

Thorium-234                         0.2218            1.124                .22834           .2293            0.052        u        

Uranium-235                         0.07184           0.1355      0.18     .043508          .043726          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-10          
Sample Description: 244326-008, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:56           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:54:52        Real Time: 2705   sec
Analysis Time: 5/10/2013 14:40           Dead Time: 0.19   %

Analysis Quantity: 3.324E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.680E-01      1.279E-01      1.343E-01      6.706E-02
Am-241    #AB   -1.619E-02      1.687E-01      1.687E-01      1.380E-01
Bi-212    #AB    2.344E-01      3.351E-01      3.353E-01      2.562E-01
Bi-214           4.636E-01      9.335E-02      9.565E-02      4.063E-02
Co-60     #AB   -1.343E-03      2.632E-02      2.632E-02      2.149E-02
Cs-137    #AB    1.088E-02      2.310E-02      2.310E-02      1.773E-02
Eu-152    #AB    3.253E-02      5.710E-02      5.712E-02      5.427E-02
Eu-154    #AB    2.472E-02      4.615E-02      4.617E-02      1.459E-01
K-40             9.483E+00      9.745E-01      1.084E+00      2.344E-01
Pa-234     AB    6.212E-03      1.362E-02      1.371E-02      7.594E-02
Pb-212           3.992E-01      6.299E-02      6.929E-02      3.025E-02
Pb-214           5.274E-01      8.657E-02      9.002E-02      3.397E-02
Ra-226    #      9.079E-01      5.123E-01      5.149E-01      3.675E-01
Th-234    #AB    2.218E-01      2.283E-01      2.293E-01      1.124E+00
Tl-208           1.507E-01      3.517E-02      3.647E-02      1.342E-02
U-235     #AB    7.184E-02      4.351E-02      4.373E-02      1.355E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.310E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:40:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_010.An1               

Sample description                                             
244326-008, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_010.An1

Acquisition information
Start time:                 5/10/2013 13:54:52
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3236E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3236E+02) = 

8.1319E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0997

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.71       50.  34.17   0.81  2.742E-02
77.04      132.  13.55   0.81  2.919E-02
92.67       28.  52.65   0.83  3.937E-02    92.59   4.343  5.017E-01 Th234 

93.35   4.100  5.263E-01 Ac228 
93.35   5.760  3.746E-01 U235  
93.35   5.760  3.746E-01 U235  

92.67       28.  52.65   0.83  3.937E-02    92.59   4.343  5.017E-01 Th234 
93.35   4.100  5.263E-01 Ac228 
93.35   5.760  3.746E-01 U235  

92.69       32.  51.48   0.83  3.899E-02    92.59   4.343  5.657E-01 Th234 
93.35   4.100  5.933E-01 Ac228 
93.35   5.760  4.223E-01 U235  

123.77       11. 133.00   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.88       14. 111.72   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.586E-02 U235  
159.55       13.  69.63   0.39  5.020E-02
163.18       13. 113.26   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.502E-01 U235  
185.76       51.  30.28   0.93  4.855E-02   185.72  57.000  5.519E-02 U235  

186.21   3.555  8.856E-01 Ra226 
185.72  57.000  5.519E-02 U235  

185.77       52.  28.22   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.079E-01 Ra226 

205.65       13.  99.46   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.729E-01 U235  

238.67      256.   7.75   0.87  4.347E-02   238.63  43.600  3.992E-01 Pb212 
242.10       57.  26.58   0.83  4.315E-02   242.00   7.268  5.475E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.62       23.  50.03   1.03  3.983E-02   277.37   6.600  2.635E-01 Tl208 
295.11      118.  14.00   0.99  3.830E-02   295.22  18.414  4.899E-01 Pb214 
300.29       26.  34.40   1.05  3.789E-02   300.09   3.180  6.559E-01 Pb212 
338.42       69.  17.20   0.70  3.499E-02   338.32  11.400  5.178E-01 Ac228 
351.90      223.   8.04   1.09  3.408E-02   351.93  35.600  5.426E-01 Pb214 
569.90        3. 237.15   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.24      102.  11.21   1.23  2.394E-02   583.19  85.000  1.507E-01 Tl208 
609.28      173.   9.64   1.07  2.322E-02   609.31  45.490  4.722E-01 Bi214 
663.40        7. 106.19   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.43       11.  57.23   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
860.88       15.  49.90   1.57  1.823E-02   860.53  12.400  2.022E-01 Tl208 
872.30        3. 242.49   1.58  1.804E-02   873.18  12.170    PBC<MDA Eu154 
880.74        2. 336.65   1.59  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.05        2. 265.12   1.59  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.37       90.  14.54   0.64  1.750E-02   911.20  26.200  5.898E-01 Ac228 
968.67       30.  30.32   1.66  1.675E-02   968.96  15.900  3.395E-01 Ac228 

1008.82        3.  93.35   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.68       19.  34.37   1.78  1.507E-02  1120.29  14.910  2.596E-01 Bi214 
1408.17        6.  87.77   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      408.   4.95   1.94  1.229E-02  1460.82  10.550  9.483E+00 K40   
1764.58       23.  23.17   2.18  1.048E-02  1764.49  15.310  4.378E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.69    74.63       122.        46. 1.674E+03   75.76   0.534  -      s 
308.00    76.96       122.       113. 3.857E+03   34.71   0.587  -      s 
638.11   159.55        37.        13. 2.610E+02  139.27   0.389  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.81    58.89       102.        -3.    -0.001  1041.87   0.795s
Th-234    256.55    64.08       114.        -4.    -0.001   779.96   0.799 
Th-234    370.89    92.69       118.        32.     0.012   102.96   0.832s
Ac-228    373.52    93.35        96.        28.     0.010   105.30   0.833D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     373.52    93.35        96.        28.     0.010   105.30   0.833D
Eu-154    495.09   123.77        96.        11.     0.004   266.01   0.865s
Pa-234    522.53   130.63        96.       -13.    -0.005   219.34   0.874s
U-235     575.48   143.88       113.        14.     0.005   223.43   0.888s
U-235     652.61   163.18        97.        13.     0.005   226.51   0.909s
U-235     742.88   185.76        93.        51.     0.019    60.56   0.933s
Ra-226    742.92   185.77        82.        52.     0.019    56.43   0.934s
U-235     822.37   205.65        83.        13.     0.005   198.92   0.954s
Pb-212    954.34   238.67        67.       251.     0.093    15.51   0.869 
Pb-214    968.07   242.10        69.        57.     0.021    53.16   0.826s
Tl-208   1110.07   277.62        58.        23.     0.009   100.06   1.030 
Pb-214   1179.95   295.11        56.       115.     0.042    28.00   0.992 
Pb-212   1200.66   300.29        33.        26.     0.010    68.79   1.053 
Ac-228   1353.08   338.42        29.        69.     0.025    34.39   0.699s
Pb-214   1407.01   351.90        34.       219.     0.081    16.08   1.088s
Pa-234   2278.58   569.90        24.         3.     0.001   474.30   1.318s
Tl-208   2331.90   583.24        15.       102.     0.038    22.42   1.230 
Bi-214   2436.06   609.28        37.       166.     0.061    19.28   1.070 
Cs-137   2652.45   663.40        22.         7.     0.002   212.39   1.402s
Eu-154   2897.18   724.60        30.        -5.    -0.002   352.49   1.457s
Bi-212   2908.53   727.43        25.        11.     0.004   114.46   1.460s
Eu-152   3114.26   778.88        22.        -3.    -0.001   513.30   1.505s
Tl-208   3442.23   860.88        21.        15.     0.006    99.80   1.574s
Eu-154   3487.91   872.30        20.         3.     0.001   484.98   1.585s
Pa-234   3521.67   880.74        17.         2.     0.001   673.30   1.591 
Pa-234   3530.92   883.05        20.         2.     0.001   530.24   1.593s
Ac-228   3644.19   911.37        19.        90.     0.033    29.08   0.641s
Eu-152   3844.86   961.54        21.        -6.    -0.002   218.71   1.658s
Ac-228   3873.38   968.67        26.        30.     0.011    60.63   1.662s
Eu-154   4033.98  1008.82         3.         3.     0.001   186.70   1.690s
Bi-214   4481.51  1120.68        12.        19.     0.007    68.74   1.778s
Co-60    4691.99  1173.29        29.        -3.    -0.001   456.99   1.816s
Eu-154   5096.44  1274.38        23.        -1.    -0.001   956.69   1.887s
Co-60    5323.19  1331.04        16.        -1.     0.000  1960.16   1.926s
Eu-152   5631.82  1408.17        13.         6.     0.002   175.55   1.975s
K-40     5842.54  1460.82        19.       408.     0.151     9.91   1.939 
Bi-214   7058.35  1764.58        10.        23.     0.009    46.35   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6799E-01                                      5.12E+12             
911.20 5.898E-01  (  6.706E-02 1.45E+01 2.62E+01 G  
968.96 3.395E-01 -   1.354E-01 3.03E+01 1.59E+01 G  
338.32 5.178E-01  (  9.536E-02 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 5.263E-01 &   4.263E-01 5.27E+01 4.10E+00 XA 

Am-241   I  -1.6192E-02                                      1.58E+05             
59.54-1.619E-02 ?(  1.380E-01 5.21E+02 3.59E+01 G  

Bi-212   N   2.3441E-01                                      5.12E+12             
727.33 2.344E-01 ?(P 2.562E-01 5.72E+01 6.65E+00 G  
785.37-2.603E-02 % P 1.593E+00 1.70E+03 1.11E+00 G  

1620.74 3.285E-02 %   1.223E+00 2.27E+03 1.51E+00 G  

Bi-214   N   4.6357E-01                                      5.84E+05             
609.31 4.722E-01  (P 4.063E-02 9.64E+00 4.55E+01 G  

1120.29 2.596E-01 -   1.103E-01 3.44E+01 1.49E+01 G  
1764.49 4.378E-01 ?(P 1.393E-01 2.32E+01 1.53E+01 G  

Co-60    T  -1.3429E-03                                      1.93E+03             
1332.49-1.343E-03 ?(  2.149E-02 9.80E+02 1.00E+02 G  
1173.23-7.277E-03 +   2.663E-02 2.28E+02 9.98E+01 G  

Cs-137   I   1.0876E-02                                      1.10E+04             
661.66 1.088E-02 ?(  1.773E-02 1.06E+02 8.50E+01 G  

Eu-152   I   3.2527E-02                                      4.94E+03             
344.28 1.193E-04 %(  5.427E-02 2.76E+04 2.66E+01 G  
121.78 2.925E-03 %   5.221E-02 1.09E+03 2.84E+01 G  
778.90-3.210E-02 +   1.318E-01 2.57E+02 1.30E+01 G  
964.08-7.966E-02 +   1.338E-01 1.09E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.675E-01 1.00E+03 1.34E+01 G  
1408.01 7.386E-02 ?(  9.541E-02 8.78E+01 2.09E+01 G  

Eu-154   I   2.4718E-02                                      3.14E+03             
873.18 3.772E-02 ?(  1.459E-01 2.42E+02 1.22E+01 G  
123.07 1.657E-02 &(  3.535E-02 1.33E+02 4.04E+01 G  

1274.43-9.117E-03 &   7.074E-02 4.78E+02 3.49E+01 G  
723.30-3.341E-02 +   9.351E-02 1.76E+02 2.00E+01 G  

1004.72 3.428E-02 ?(  4.250E-02 9.34E+01 1.79E+01 G  
996.25-7.862E-04 &   2.165E-01 1.67E+04 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 14:40:05
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4831E+00                                      4.57E+11             
1460.82 9.483E+00  (P 2.344E-01 4.95E+00 1.06E+01 G  

Pa-234   N   6.2116E-03                                      1.63E+12             
131.30-4.343E-02 ?(  7.594E-02 1.10E+02 1.82E+01 G  
569.50 4.030E-02 ?(  1.528E-01 2.37E+02 9.30E+00 G  
946.00-3.931E-03 %   1.222E-01 1.90E+03 1.35E+01 G  
880.52 2.878E-02  (  1.557E-01 3.37E+02 1.05E+01 G  
883.24 4.225E-02 &(  1.791E-01 2.65E+02 9.70E+00 G  

Pb-212   N   3.9916E-01                                      5.12E+12             
238.63 3.992E-01  (P 3.025E-02 7.75E+00 4.36E+01 G  
300.09 6.559E-01 + P 3.332E-01 3.44E+01 3.18E+00 G  

Pb-214   N   5.2735E-01                                      5.84E+05             
351.93 5.426E-01 *(P 3.397E-02 8.04E+00 3.56E+01 G  
295.22 4.899E-01  (P 7.468E-02 1.40E+01 1.84E+01 G  
242.00 5.475E-01  (  1.859E-01 2.66E+01 7.27E+00 G  

Ra-226   N   9.0788E-01                                      5.84E+05             
186.21 9.079E-01 &(  3.675E-01 2.82E+01 3.56E+00 G  

Th-234   N   2.2178E-01                                      1.63E+12             
63.30-1.765E-01  (  1.124E+00 3.90E+02 3.75E+00 G  
92.59 5.657E-01  (  4.504E-01 5.15E+01 4.34E+00 G  

Tl-208   N   1.5072E-01                                      5.12E+12             
583.19 1.507E-01  (P 1.342E-02 1.12E+01 8.50E+01 G  
277.37 2.635E-01 + P 2.029E-01 5.00E+01 6.60E+00 G  
860.53 2.022E-01 +   1.425E-01 4.99E+01 1.24E+01 G  

U-235    N   7.1843E-02                                      2.57E+11             
143.77 7.586E-02 ?(  1.355E-01 1.12E+02 1.09E+01 G  
205.32 1.729E-01 &(  2.725E-01 9.95E+01 5.02E+00 G  
163.36 1.502E-01 ?(  2.716E-01 1.13E+02 5.08E+00 G  
185.72 5.519E-02 *(  2.439E-02 3.03E+01 5.70E+01 G  

Energy duplication    
93.35 3.746E-01 &   3.034E-01 5.27E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_010.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.89       102.        -3.    -0.001  1041.87  -1.619E-02   
Th-234      64.08       114.        -4.    -0.001   779.96  -1.765E-01   
Th-234      92.69       118.        32.     0.012   102.96   5.657E-01   
U-235       93.35        96.        28.     0.010   105.30   3.746E-01   
Eu-154     123.77        96.        11.     0.004   266.01   1.657E-02   
U-235      143.88       113.        14.     0.005   223.43   7.586E-02   
U-235      163.18        97.        13.     0.005   226.51   1.502E-01   
U-235      185.76        93.        51.     0.019    60.56   5.519E-02   
U-235      205.65        83.        13.     0.005   198.92   1.729E-01   
Cs-137     663.40        22.         7.     0.002   212.39   1.088E-02   
Eu-154     724.60        30.        -5.    -0.002   352.49  -3.341E-02   
Eu-152     778.88        22.        -3.    -0.001   513.30  -3.210E-02   
Eu-154     872.30        20.         3.     0.001   484.98   3.772E-02   
Eu-152     961.54        21.        -6.    -0.002   218.71  -7.966E-02   
Eu-154    1008.82         3.         3.     0.001   186.70   3.428E-02   
Co-60     1173.29        29.        -3.    -0.001   456.99  -7.277E-03   
Eu-154    1274.38        23.        -1.    -0.001   956.69  -9.117E-03   
Co-60     1331.04        16.        -1.     0.000  1960.16  -1.343E-03   
Eu-152    1408.17        13.         6.     0.002   175.55   7.386E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_010.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.6799E-01    5.6799E-01   1.2790E-01    1.3434E-01  6.706E-02
Am-241 #A   -1.6189E-02   -1.6192E-02   1.6870E-01    1.6871E-01  1.380E-01
Bi-212 #A    2.3441E-01    2.3441E-01   3.3509E-01    3.3531E-01  2.562E-01
Bi-214       4.6354E-01    4.6357E-01   9.3348E-02    9.5645E-02  4.063E-02
Co-60  #A   -1.3179E-03   -1.3429E-03   2.6322E-02    2.6322E-02  2.149E-02
Cs-137 #A    1.0840E-02    1.0876E-02   2.3099E-02    2.3104E-02  1.773E-02
Eu-152 #A    3.2290E-02    3.2527E-02   5.7101E-02    5.7122E-02  5.427E-02
Eu-154 #A    2.4435E-02    2.4718E-02   4.6149E-02    4.6167E-02  1.459E-01
K-40         9.4831E+00    9.4831E+00   9.7446E-01    1.0844E+00  2.344E-01
Pa-234  A    6.2116E-03    6.2116E-03   1.3625E-02    1.3712E-02  7.594E-02
Pb-212       3.9916E-01    3.9916E-01   6.2986E-02    6.9291E-02  3.025E-02
Pb-214       5.2731E-01    5.2735E-01   8.6573E-02    9.0017E-02  3.397E-02
Ra-226 #     9.0783E-01    9.0788E-01   5.1232E-01    5.1494E-01  3.675E-01
Th-234 #A    2.2178E-01    2.2178E-01   2.2834E-01    2.2930E-01  1.124E+00
Tl-208       1.5072E-01    1.5072E-01   3.5170E-02    3.6468E-02  1.342E-02
U-235  #A    7.1843E-02    7.1843E-02   4.3508E-02    4.3726E-02  1.355E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.250E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.2499751E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-11                Received:        03/19/13                      
Lab ID:          244326-009                    Prepared:        03/29/13 09:33                
Matrix:          Soil                          Analyzed:        05/10/13 14:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.06878 U        0.1363         0.1074            0.9    
Bismuth-212                          0.3467           0.4264         0.2288                   
Bismuth-214                          0.4926           0.1016         0.04531                  
Cesium-137                           0.01300 U        0.02266        0.01702           0.07   
Cobalt-60                            0.005369 U       0.01477        0.02261           0.03   
Europium-152                         0.03095 U        0.04234        0.05226           0.1    
Europium-154                         0.01354 U        0.1020         0.1250            0.2    
Lead-212                             0.3893           0.07421        0.03900                  
Lead-214                             0.4596           0.08151        0.03551                  
Potassium-40                         9.220            0.9751         0.2636                   
Protactinium-234                     0.01155 U        0.05459        0.1009                   
Radium-226 (By Bismuth-214)          0.4926           0.1016         0.04531           0.2    
Thallium-208                         0.1654           0.04522        0.01986                  
Thorium-232 (By Actinium-228)        0.5028           0.1085         0.06305           0.9    
Thorium-234                          0.5179 U         0.6894         0.9797                   
Uranium-235                          0.05311 U        0.03229        0.1621            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244326-009                   Client ID : 12-PE-E0802-11        

Seqnum : 1513187585012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_012                                Batch         : 196641                       Time      : 10-MAY-2013 14:42     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.45 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.06878           0.1074      0.9      .13631           .13641           0.018        u        

Bismuth-212                         0.3467            0.2288               .42639           .42676           0.058        u        

Bismuth-214                         0.4926            0.04531              .10164           .10408           0.0017       u        

Cesium-137                          0.01300           0.01702     0.07     .022661          .022668          -0.0026      u        

Cobalt-60                           0.005369          0.02261     0.03     .014765          .014767          -0.00079     u        

Europium-152                        0.03095           0.05226     0.1      .042335          .042373          0.0099       u        

Europium-154                        0.01354           0.1250      0.2      .10196           .10197           0.020        u        

Lead-212                            0.3893            0.03900              .074205          .080889          0.0087       u        

Lead-214                            0.4596            0.03551              .081506          .085426          0.0083       u        

Potassium-40                        9.220             0.2636               .97512           1.0797           -0.32        u        

Protactinium-234                    0.01155           0.1009               .05459           .054666          0.0093       u        

Radium-226 (By Bismuth-214)         0.4926            0.04531     0.2      .10164           .10408           0.0017       u        

Thallium-208                        0.1654            0.01986              .045223          .046467          0.015        u        

Thorium-232 (By Actinium-228)       0.5028            0.06305     0.9      .10854           .11449           0.028        u        

Thorium-234                         0.5179            0.9797               .68943           .69117           0.052        u        

Uranium-235                         0.05311           0.1621      0.18     .032294          .032474          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-11          
Sample Description: 244326-009, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:55           Live Time: 2700   sec

Acquisition Time: 5/10/2013 14:42:24        Real Time: 2702   sec
Analysis Time: 5/10/2013 15:27           Dead Time: 0.09   %

Analysis Quantity: 3.195E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.028E-01      1.085E-01      1.145E-01      6.305E-02
Am-241    #AB    6.878E-02      1.363E-01      1.364E-01      1.074E-01
Bi-212    #      3.467E-01      4.264E-01      4.268E-01      2.288E-01
Bi-214           4.926E-01      1.016E-01      1.041E-01      4.531E-02
Co-60     #AB    5.369E-03      1.477E-02      1.477E-02      2.261E-02
Cs-137    #AB    1.300E-02      2.266E-02      2.267E-02      1.702E-02
Eu-152    #AB    3.095E-02      4.234E-02      4.237E-02      5.226E-02
Eu-154    #AB    1.354E-02      1.020E-01      1.020E-01      1.250E-01
K-40             9.220E+00      9.751E-01      1.080E+00      2.636E-01
Pa-234    #AB    1.155E-02      5.459E-02      5.467E-02      1.009E-01
Pb-212           3.893E-01      7.420E-02      8.089E-02      3.900E-02
Pb-214           4.596E-01      8.151E-02      8.543E-02      3.551E-02
Ra-226    #      8.225E-01      5.398E-01      5.427E-01      3.961E-01
Th-234    #AB    5.179E-01      6.894E-01      6.912E-01      9.797E-01
Tl-208           1.654E-01      4.522E-02      4.647E-02      1.986E-02
U-235     #AB    5.311E-02      3.229E-02      3.247E-02      1.621E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.311E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_012.An1               

Sample description                                             
244326-009, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_012.An1

Acquisition information
Start time:                 5/10/2013 14:42:24
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1945E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1945E+02) = 

8.4605E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_012.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0652

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.20       12.  99.09   0.81  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.56       17.  80.92   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.699E-01 Th234 
77.35       89.  20.23   0.93  3.026E-02
90.06       31.  43.16   0.50  3.824E-02
92.23       16. 105.72   0.85  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  3.002E-01 Th234 
93.35   5.760  2.243E-01 U235  

93.56       34.  49.91   0.85  3.990E-02    93.35   4.100  6.550E-01 Ac228 
93.35   5.760  4.662E-01 U235  

93.56       34.  49.91   0.85  3.990E-02    93.35   4.100  6.550E-01 Ac228 
93.35   5.760  4.662E-01 U235  

163.27        5. 269.60   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.619E-02 U235  

186.00       45.  32.82   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.225E-01 Ra226 
185.72  57.000  5.125E-02 U235  

186.00       48.  30.40   0.96  4.819E-02   185.72  57.000  5.484E-02 U235  
186.21   3.555  8.800E-01 Ra226 

205.84       11. 109.99   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.521E-01 U235  

238.59      259.   7.45   1.02  4.318E-02   238.63  43.600  4.220E-01 Pb212 
241.99       67.  20.76   1.02  4.286E-02   242.00   7.268  6.526E-01 Pb214 
277.25        7. 186.56   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.97       97.  14.66   1.51  3.813E-02   295.22  18.414  4.319E-01 Pb214 
300.16       24.  40.87   1.08  3.774E-02   300.09   3.180  6.345E-01 Pb212 
338.51       65.  20.94   0.72  3.492E-02   338.32  11.400  5.098E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90      189.   8.59   1.09  3.404E-02   351.93  35.600  4.740E-01 Pb214 
583.27      109.  13.67   1.12  2.416E-02   583.19  85.000  1.660E-01 Tl208 
609.33      167.   9.85   1.60  2.345E-02   609.31  45.490  4.911E-01 Bi214 
660.30        8.  87.13   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
728.07       11.  61.98   1.47  2.078E-02   727.33   6.650  2.555E-01 Bi212 
778.81        4. 147.78   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 
861.19       12.  61.97   1.57  1.851E-02   860.53  12.400  1.616E-01 Tl208 
880.55        3. 236.38   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.20       77.  15.23   0.58  1.779E-02   911.20  26.200  5.164E-01 Ac228 
965.18        5. 164.09   1.64  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.17       41.  19.44   1.93  1.704E-02   968.96  15.900  4.754E-01 Ac228 
995.82        2. 376.52   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.57       24.  31.55   1.73  1.535E-02  1120.29  14.910  3.262E-01 Bi214 
1172.77        4. 137.50   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  

1173.23  99.850  9.298E-03 Co60  
1331.96        1. 958.14   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  

1332.49  99.983  1.445E-03 Co60  
1405.99        5.  80.59   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      389.   5.04   2.04  1.254E-02  1460.82  10.550  9.220E+00 K40   
1620.83        4. 106.23   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.55       26.  20.35   0.57  1.069E-02  1764.49  15.310  4.972E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.48    77.35        98.        89. 2.941E+03   40.46   0.929  -        
359.26    90.06        74.        31. 8.103E+02   86.36   0.496  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.94    59.20        64.        12.     0.004   198.19   0.812s
Th-234    253.37    63.56        88.        17.     0.006   161.84   0.816 
Th-234    367.92    92.23       143.        16.     0.006   211.44   0.851s
Ac-228    372.41    93.35       129.        34.     0.013    99.83   0.852D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.41    93.35       129.        34.     0.013    99.83   0.852D
Eu-152    486.00   121.78       117.        -6.    -0.002   477.85   0.885s
Eu-154    495.66   124.19       118.       -13.    -0.005   246.71   0.886s
Pa-234    524.06   131.30       155.        -3.    -0.001  1393.97   0.896s
U-235     651.85   163.27       101.         5.     0.002   539.20   0.932s
U-235     742.69   186.00        83.        48.     0.018    60.80   0.957 
Ra-226    742.67   186.00        86.        45.     0.017    65.63   0.958 
U-235     821.97   205.84        72.        11.     0.004   219.98   0.979s
Pb-212    952.76   238.56       101.       234.     0.087    18.59   0.961 
Pb-214    966.36   241.96        76.        61.     0.023    49.52   0.559s
Tl-208   1107.41   277.25        73.         7.     0.002   373.12   1.057s
Pb-214   1178.24   294.97        48.        97.     0.036    29.32   1.513s
Pb-212   1199.01   300.16        44.        24.     0.009    81.74   1.081 
Ac-228   1352.32   338.51        44.        65.     0.024    41.88   0.725s
Eu-152   1375.37   344.28        43.        -7.    -0.003   279.87   1.126s
Pb-214   1405.83   351.90        35.       183.     0.068    17.18   1.094 
Pa-234   2271.55   568.40        22.        -1.     0.000  1556.55   1.340s
Tl-208   2331.02   583.27        31.       109.     0.040    27.33   1.122 
Bi-214   2435.27   609.33        44.       167.     0.062    19.71   1.597 
Cs-137   2639.12   660.30        19.         8.     0.003   174.27   1.418s
Eu-154   2891.08   723.29        38.        -4.    -0.001   481.16   1.467s
Bi-212   2910.23   728.07        19.        11.     0.004   123.96   1.470s
Eu-152   3113.21   778.81        18.         4.     0.002   295.56   1.510s
Tl-208   3442.80   861.19        21.        12.     0.004   123.95   1.568s
Pa-234   3520.28   880.55        21.         3.     0.001   472.76   1.582s
Ac-228   3642.93   911.20        16.        77.     0.028    30.45   0.583s
Eu-152   3858.96   965.18        33.         5.     0.002   328.18   1.637s
Ac-228   3874.92   969.17         7.        41.     0.015    38.89   1.931 
Eu-154   3981.58   995.82        18.         2.     0.001   753.05   1.657s
Eu-154   4016.22  1004.48        21.        -2.    -0.001   776.96   1.662s
Eu-152   4450.24  1112.91        23.        -5.    -0.002   306.75   1.724s
Bi-214   4480.92  1120.57        22.        24.     0.009    63.10   1.728s
Co-60    4689.90  1172.77        15.         4.     0.002   275.00   1.756s
Eu-154   5089.19  1272.50        14.        -2.    -0.001   646.49   1.803s
Co-60    5327.27  1331.96        17.         1.     0.000  1916.28   1.828s
Eu-152   5623.75  1405.99         7.         5.     0.002   161.18   1.857s
K-40     5843.27  1460.80        23.       389.     0.144    10.07   2.040 
Bi-212   6484.36  1620.83         8.         4.     0.002   212.46   1.918s
Bi-214   7060.23  1764.55         7.        26.     0.010    40.69   0.568s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0281E-01                                      5.12E+12             
911.20 5.164E-01  (  6.305E-02 1.52E+01 2.62E+01 G  
968.96 4.754E-01  (  7.080E-02 1.94E+01 1.59E+01 G  
338.32 5.098E-01  (  1.219E-01 2.09E+01 1.14E+01 G  

Energy duplication    
93.35 6.550E-01 ?   5.060E-01 4.99E+01 4.10E+00 XA 

Am-241   I   6.8779E-02                                      1.58E+05             
59.54 6.878E-02 ?(  1.074E-01 9.91E+01 3.59E+01 G  

Bi-212   N   3.4669E-01                                      5.12E+12             
727.33 2.555E-01 ?(  2.288E-01 6.20E+01 6.65E+00 G  
785.37 0.000E+00 &   1.594E+00 1.00E+03 1.11E+00 G  

1620.74 7.481E-01 ?(  1.161E+00 1.06E+02 1.51E+00 G  

Bi-214   N   4.9263E-01                                      5.84E+05             
609.31 4.911E-01  (P 4.531E-02 9.85E+00 4.55E+01 G  

1120.29 3.262E-01 - P 1.506E-01 3.16E+01 1.49E+01 G  
1764.49 4.972E-01  (P 1.182E-01 2.03E+01 1.53E+01 G  

Co-60    T   5.3692E-03                                      1.93E+03             
1332.49 1.445E-03 &(  2.261E-02 9.58E+02 1.00E+02 G  
1173.23 9.298E-03 ?(  1.973E-02 1.38E+02 9.98E+01 G  

Cs-137   I   1.3003E-02                                      1.10E+04             
661.66 1.300E-02 ?(  1.702E-02 8.71E+01 8.50E+01 G  

Eu-152   I   3.0950E-02                                      4.94E+03             
344.28-2.356E-02 ?(  5.226E-02 1.40E+02 2.66E+01 G  
121.78-1.486E-02 +   5.772E-02 2.39E+02 2.84E+01 G  
778.90 5.308E-02 ?(  1.222E-01 1.48E+02 1.30E+01 G  
964.08 6.547E-02 ?(  1.705E-01 1.64E+02 1.45E+01 G  

1112.08-7.060E-02 +   1.700E-01 1.53E+02 1.34E+01 G  
1408.01 6.270E-02 ?(  7.025E-02 8.06E+01 2.09E+01 G  

Eu-154   I   1.3540E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.250E-01 1.00E+03 1.22E+01 G  
123.07-2.060E-02 &   4.078E-02 1.23E+02 4.04E+01 G  

1274.43-1.098E-02 &   5.677E-02 3.23E+02 3.49E+01 G  
723.30-2.809E-02 +   1.087E-01 2.41E+02 2.00E+01 G  

1004.72-1.816E-02 +   1.139E-01 3.88E+02 1.79E+01 G  
996.25 2.923E-02 ?(  1.774E-01 3.77E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.2203E+00                                      4.57E+11             
1460.82 9.220E+00  (P 2.636E-01 5.04E+00 1.06E+01 G  

Pa-234   N   1.1547E-02                                      1.63E+12             
131.30-8.825E-03 ?(  1.009E-01 6.97E+02 1.82E+01 G  
569.50-1.168E-02 +   1.483E-01 7.78E+02 9.30E+00 G  
946.00 3.114E-03 %   1.169E-01 2.29E+03 1.35E+01 G  
880.52 4.686E-02 ?(  1.767E-01 2.36E+02 1.05E+01 G  
883.24-7.077E-03 %   1.995E-01 1.72E+03 9.70E+00 G  

Pb-212   N   3.8932E-01                                      5.12E+12             
238.63 3.893E-01  (P 3.900E-02 9.30E+00 4.36E+01 G  
300.09 6.345E-01 + P 4.017E-01 4.09E+01 3.18E+00 G  

Pb-214   N   4.5961E-01                                      5.84E+05             
351.93 4.740E-01  (P 3.551E-02 8.59E+00 3.56E+01 G  
295.22 4.319E-01 @(P 7.222E-02 1.47E+01 1.84E+01 G  
242.00 6.151E-01 + P 2.042E-01 2.48E+01 7.27E+00 G  

Ra-226   N   8.2248E-01                                      5.84E+05             
186.21 8.225E-01 &(  3.961E-01 3.28E+01 3.56E+00 G  

Th-234   N   5.1785E-01                                      1.63E+12             
63.30 7.699E-01  (  9.797E-01 8.09E+01 3.75E+00 G  
92.59 3.002E-01 ?(  5.085E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.6544E-01                                      5.12E+12             
583.19 1.660E-01  (  1.986E-02 1.37E+01 8.50E+01 G  
277.37 7.922E-02 -   2.381E-01 1.87E+02 6.60E+00 G  
860.53 1.616E-01 ?(  1.457E-01 6.20E+01 1.24E+01 G  

U-235    N   5.3111E-02                                      2.57E+11             
143.77-7.372E-03 %(  1.621E-01 1.34E+03 1.09E+01 G  
205.32 1.521E-01 &(  2.654E-01 1.10E+02 5.02E+00 G  
163.36 6.619E-02 &(  2.902E-01 2.70E+02 5.08E+00 G  
185.72 5.484E-02 ?(  2.418E-02 3.04E+01 5.70E+01 G  

Energy duplication    
93.35 4.662E-01 ?   3.602E-01 4.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.20        64.        12.     0.004   198.19   6.878E-02   
Th-234      63.56        88.        17.     0.006   161.84   7.699E-01   
Th-234      92.23       143.        16.     0.006   211.44   3.002E-01   
U-235       93.35       129.        34.     0.013    99.83   4.662E-01   
Eu-152     121.78       117.        -6.    -0.002   477.85  -1.486E-02   
Eu-154     124.19       118.       -13.    -0.005   246.71  -2.060E-02   
Pa-234     131.30       155.        -3.    -0.001  1393.97  -8.825E-03   
U-235      163.27       101.         5.     0.002   539.20   6.619E-02   
U-235      186.00        83.        48.     0.018    60.80   5.484E-02   
U-235      205.84        72.        11.     0.004   219.98   1.521E-01   
Eu-152     344.28        43.        -7.    -0.003   279.87  -2.356E-02   
Pa-234     568.40        22.        -1.     0.000  1556.55  -1.168E-02   
Cs-137     660.30        19.         8.     0.003   174.27   1.300E-02   
Eu-154     723.29        38.        -4.    -0.001   481.16  -2.809E-02   
Bi-212     728.07        19.        11.     0.004   123.96   2.555E-01   
Eu-152     778.81        18.         4.     0.002   295.56   5.308E-02   
Pa-234     880.55        21.         3.     0.001   472.76   4.686E-02   
Eu-152     965.18        33.         5.     0.002   328.18   6.547E-02   
Eu-154     995.82        18.         2.     0.001   753.05   2.923E-02   
Eu-154    1004.48        21.        -2.    -0.001   776.96  -1.816E-02   
Eu-152    1112.91        23.        -5.    -0.002   306.75  -7.060E-02   
Co-60     1172.77        15.         4.     0.002   275.00   9.298E-03   
Eu-154    1272.50        14.        -2.    -0.001   646.49  -1.098E-02   
Co-60     1331.96        17.         1.     0.000  1916.28   1.445E-03   
Eu-152    1405.99         7.         5.     0.002   161.18   6.270E-02   
Bi-212    1620.83         8.         4.     0.002   212.46   7.481E-01   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0281E-01    5.0281E-01   1.0854E-01    1.1449E-01  6.305E-02
Am-241 #A    6.8763E-02    6.8779E-02   1.3631E-01    1.3641E-01  1.074E-01
Bi-212 #     3.4669E-01    3.4669E-01   4.2639E-01    4.2676E-01  2.288E-01
Bi-214       4.9260E-01    4.9263E-01   1.0164E-01    1.0408E-01  4.531E-02
Co-60  #A    5.2692E-03    5.3692E-03   1.4765E-02    1.4767E-02  2.261E-02
Cs-137 #A    1.2960E-02    1.3003E-02   2.2661E-02    2.2668E-02  1.702E-02
Eu-152 #A    3.0724E-02    3.0950E-02   4.2335E-02    4.2373E-02  5.226E-02
Eu-154 #A    1.3385E-02    1.3540E-02   1.0196E-01    1.0197E-01  1.250E-01
K-40         9.2203E+00    9.2203E+00   9.7512E-01    1.0797E+00  2.636E-01
Pa-234 #A    1.1547E-02    1.1547E-02   5.4590E-02    5.4666E-02  1.009E-01
Pb-212       3.8932E-01    3.8932E-01   7.4205E-02    8.0889E-02  3.900E-02
Pb-214       4.5959E-01    4.5961E-01   8.1506E-02    8.5426E-02  3.551E-02
Ra-226 #     8.2243E-01    8.2248E-01   5.3982E-01    5.4269E-01  3.961E-01
Th-234 #A    5.1785E-01    5.1785E-01   6.8943E-01    6.9117E-01  9.797E-01
Tl-208       1.6544E-01    1.6544E-01   4.5223E-02    4.6467E-02  1.986E-02
U-235  #A    5.3111E-02    5.3111E-02   3.2294E-02    3.2474E-02  1.621E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.205E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2052586E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-12                Received:        03/19/13                      
Lab ID:          244326-010                    Prepared:        03/29/13 09:36                
Matrix:          Soil                          Analyzed:        05/10/13 14:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01242 U        0.1601         0.1311            0.9    
Bismuth-212                          0.4182           0.4132         0.2779                   
Bismuth-214                          0.4320           0.08612        0.03473                  
Cesium-137                           0.006053 U       0.02290        0.01812           0.07   
Cobalt-60                            0 U b            0.009559       0.04254           0.03   
Europium-152                         0.02534 U        0.04185        0.05125           0.1    
Europium-154                        -0.001248 U       0.1868         0.1537            0.2    
Lead-212                             0.3784           0.06268        0.02990                  
Lead-214                             0.3953           0.08252        0.04690                  
Potassium-40                         8.650            0.9283         0.2168                   
Protactinium-234                     0.07615 U        0.1001         0.07984                  
Radium-226 (By Bismuth-214)          0.4320           0.08612        0.03473           0.2    
Thallium-208                         0.1524           0.04311        0.02071                  
Thorium-232 (By Actinium-228)        0.5178           0.1408         0.04565           0.9    
Thorium-234                          0.05809 U        0.04799        1.146                    
Uranium-235                          0.07002 U        0.03401        0.1019            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244326-010                   Client ID : 12-PE-E0802-12        

Seqnum : 1533187599011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_011                                Batch         : 196641                       Time      : 10-MAY-2013 14:45     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322.96 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.01242         0.1311      0.9      .16005           .16005           0.018       u           

Bismuth-212                        0.4182           0.2779               .41321           .41376           0.058       u           

Bismuth-214                        0.4320           0.03473              .086124          .088286          0.0017      u           

Cesium-137                         0.006053         0.01812     0.07     .022896          .022898          -0.0026     u           

Cobalt-60                          0                0.04254     0.03     .0095589         .0095589         -0.00079    MDA+ u b*

Europium-152                       0.02534          0.05125     0.1      .041851          .041869          0.0099      u           

Europium-154                       -0.001248        0.1537      0.2      .18682           .18682           0.020       u           

Lead-212                           0.3784           0.02990              .062678          .068397          0.0087      u           

Lead-214                           0.3953           0.04690              .082523          .084568          0.0083      u           

Potassium-40                       8.650            0.2168               .9283            1.0247           -0.32       u           

Protactinium-234                   0.07615          0.07984              .1001            .10187           0.0093      u           

Radium-226 (By Bismuth-214)        0.4320           0.03473     0.2      .086124          .088286          0.0017      u           

Thallium-208                       0.1524           0.02071              .043114          .044204          0.015       u           

Thorium-232 (By Actinium-228)      0.5178           0.04565     0.9      .14083           .14572           0.028       u           

Thorium-234                        0.05809          1.146                .047985          .048298          0.052       u           

Uranium-235                        0.07002          0.1019      0.18     .034013          .034277          0.089       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1533187599011
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-12          
Sample Description: 244326-010, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:51           Live Time: 2700   sec

Acquisition Time: 5/10/2013 14:45:11        Real Time: 2705   sec
Analysis Time: 5/10/2013 15:30           Dead Time: 0.19   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.178E-01      1.408E-01      1.457E-01      4.565E-02
Am-241    #AB   -1.242E-02      1.601E-01      1.601E-01      1.311E-01
Bi-212    #      4.182E-01      4.132E-01      4.138E-01      2.779E-01
Bi-214           4.320E-01      8.612E-02      8.829E-02      3.473E-02
Co-60     #AB    0.000E+00      9.559E-03      9.559E-03      4.254E-02
Cs-137    #AB    6.053E-03      2.290E-02      2.290E-02      1.812E-02
Eu-152    #AB    2.534E-02      4.185E-02      4.187E-02      5.125E-02
Eu-154    #AB   -1.248E-03      1.868E-01      1.868E-01      1.537E-01
K-40             8.650E+00      9.283E-01      1.025E+00      2.168E-01
Pa-234    #AB    7.615E-02      1.001E-01      1.019E-01      7.984E-02
Pb-212           3.784E-01      6.268E-02      6.840E-02      2.990E-02
Pb-214           3.953E-01      8.252E-02      8.457E-02      4.690E-02
Ra-226    #      1.051E+00      5.374E-01      5.408E-01      3.804E-01
Th-234     AB    5.809E-02      4.798E-02      4.830E-02      1.146E+00
Tl-208           1.524E-01      4.311E-02      4.420E-02      2.071E-02
U-235     #AB    7.002E-02      3.401E-02      3.428E-02      1.019E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.223E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 15:30:23
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_011.An1               

Sample description                                             
244326-010, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_011.An1

Acquisition information
Start time:                 5/10/2013 14:45:11
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2296E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2296E+02) = 

8.3685E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 15:30:23
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0547

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.13       88.  22.12   1.01  2.933E-02
92.58       32.  41.30   0.83  3.899E-02    92.59   4.343  5.878E-01 Th234 
93.34       24.  59.73   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.550E-01 Ac228 
121.47        7. 213.39   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
128.84       22.  53.57   0.47  4.937E-02
131.16        9. 156.16   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
141.30        4. 274.15   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
163.15        6. 227.50   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.83       58.  25.57   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.051E+00 Ra226 
185.85       70.  24.29   1.01  4.855E-02   185.72  57.000  7.862E-02 U235  

186.21   3.555  1.262E+00 Ra226 
209.27       21.  62.43   0.53  4.639E-02
238.72      236.   8.13   0.94  4.347E-02   238.63  43.600  3.784E-01 Pb212 
241.98       64.  22.45   1.31  4.315E-02   242.00   7.268  6.326E-01 Pb214 
277.23       16.  62.20   0.68  3.984E-02   277.37   6.600    PBC<MDA Tl208 
295.27       84.  16.71   0.89  3.829E-02   295.22  18.414  3.547E-01 Pb214 
300.39       11.  80.49   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.39       41.  27.25   1.09  3.500E-02   338.32  11.400  3.168E-01 Ac228 
351.99      168.  11.28   0.60  3.407E-02   351.93  35.600  4.163E-01 Pb214 
569.34        9.  80.74   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.20      101.  13.58   1.45  2.394E-02   583.19  85.000  1.537E-01 Tl208 
595.96       27.  39.58   0.27  2.358E-02
609.40      155.   9.49   1.32  2.322E-02   609.31  45.490  4.320E-01 Bi214 
662.06        4. 189.12   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.10       17.  42.70   1.46  2.051E-02   727.33   6.650  3.829E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 15:30:23
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.06        4. 140.04   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.57        4. 164.75   1.57  1.823E-02   860.53  12.400    PBC<MDA Tl208 
880.81        7.  89.28   1.59  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.35       77.  13.60   1.05  1.750E-02   911.20  26.200  5.178E-01 Ac228 
964.02        7. 115.13   1.66  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.18       17.  49.40   1.66  1.675E-02   968.96  15.900  1.987E-01 Ac228 

1120.48       46.  21.08   0.85  1.507E-02  1120.29  14.910  6.344E-01 Bi214 
1408.24        4. 146.09   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      377.   5.15   1.39  1.229E-02  1460.82  10.550  8.650E+00 K40   
1764.38        7.  39.29   2.18  1.048E-02  1764.49  15.310  1.379E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.71    77.13       122.        88. 3.008E+03   44.23   1.014  -      s 
515.38   128.84        59.        21. 4.350E+02  109.60   0.466 AC-228  s 
836.86   209.27        67.        21. 4.484E+02  124.87   0.532 AC-228  s 

1108.50   277.23        49.         4. 9.053E+01  561.09   0.682 TL-208  sc
2382.76   595.96        23.        27. 1.128E+03   79.16   0.267  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.69    59.36        87.        -2.    -0.001  1289.12   0.795s
Th-234    254.66    63.61       112.       -12.    -0.004   257.02   0.799s
Th-234    370.47    92.59        72.        32.     0.012    82.60   0.832D
U-235     373.52    93.35        47.        -1.     0.000  1681.23   0.833D
Ac-228    373.52    93.35        88.        24.     0.009   119.47   0.833D
Eu-152    485.90   121.47        95.         7.     0.002   426.79   0.864s
Pa-234    524.62   131.16       100.         9.     0.003   312.32   0.874s
U-235     565.18   141.30        60.         4.     0.002   548.30   0.888s
U-235     652.48   163.15        95.         6.     0.002   455.00   0.909s
U-235     743.21   185.85        85.        70.     0.026    48.57   1.005s
Ra-226    743.13   185.83        83.        58.     0.022    51.14   0.934 
U-235     820.20   205.11        99.        -7.    -0.003   400.18   0.954s
Pb-212    954.55   238.72        62.       231.     0.086    16.26   0.944 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 15:30:23
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    967.58   241.98        57.        64.     0.024    44.91   1.308s
Tl-208   1109.01   277.36        57.        12.     0.004   186.91   1.030 
Pb-214   1180.61   295.27        46.        81.     0.030    33.42   0.888 
Pb-212   1201.06   300.39        49.        11.     0.004   160.98   1.053s
Ac-228   1352.97   338.39        41.        41.     0.015    54.51   1.092 
Eu-152   1375.86   344.11        42.        -6.    -0.002   340.26   1.098s
Pb-214   1407.34   351.99        62.       163.     0.060    22.57   0.605s
Pa-234   2276.33   569.34        20.         9.     0.003   161.47   1.317s
Tl-208   2331.76   583.20        34.       101.     0.037    27.16   1.446 
Bi-214   2436.53   609.40        26.       147.     0.055    18.98   1.323 
Cs-137   2647.08   662.06        22.         4.     0.001   378.25   1.402s
Eu-154   2898.64   724.96        43.        -9.    -0.003   221.89   1.457s
Bi-212   2907.19   727.10        28.        17.     0.006    85.41   1.460s
Bi-212   3138.99   785.06        22.         4.     0.002   280.09   1.511s
Tl-208   3441.00   860.57        21.         4.     0.002   329.50   1.574s
Pa-234   3521.96   880.81        16.         7.     0.003   178.56   1.591s
Pa-234   3529.36   882.66        17.        -3.    -0.001   471.83   1.593s
Ac-228   3644.10   911.35         8.        77.     0.028    27.20   1.054s
Pa-234   3770.93   943.05        16.        -2.    -0.001   621.41   1.644s
Eu-152   3854.80   964.02        33.         7.     0.003   230.25   1.658s
Ac-228   3875.42   969.18        27.        17.     0.006    98.79   1.662s
Eu-154   3987.70   997.25        20.        -2.    -0.001   848.28   1.683s
Eu-152   4443.50  1111.18        24.        -1.     0.000  1096.14   1.771s
Bi-214   4480.67  1120.48        12.        46.     0.017    42.15   0.850s
Co-60    4687.80  1172.25        21.        -2.    -0.001   787.03   1.816s
Eu-154   5096.04  1274.28        24.        -3.    -0.001   543.54   1.887s
Eu-152   5632.09  1408.24        15.         4.     0.001   292.19   1.975s
K-40     5842.40  1460.79        15.       362.     0.134    10.30   1.386s
Bi-214   7057.57  1764.38         8.         7.     0.003    78.58   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1777E-01                                      5.12E+12             
911.20 5.178E-01  (  4.565E-02 1.36E+01 2.62E+01 G  
968.96 1.987E-01 -   1.410E-01 4.94E+01 1.59E+01 G  
338.32 3.168E-01 -   1.164E-01 2.73E+01 1.14E+01 G  

Energy duplication    
93.35 4.550E-01     4.204E-01 5.97E+01 4.10E+00 XA 

Am-241   I  -1.2416E-02                                      1.58E+05             
59.54-1.242E-02 ?(  1.311E-01 6.45E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 15:30:23
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1821E-01                                      5.12E+12             
727.33 3.829E-01 ?(P 2.779E-01 4.27E+01 6.65E+00 G  
785.37 6.295E-01 &(P 1.582E+00 1.40E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.240E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.3198E-01                                      5.84E+05             
609.31 4.320E-01  (P 3.473E-02 9.49E+00 4.55E+01 G  

1120.29 6.344E-01 +   1.113E-01 2.11E+01 1.49E+01 G  
1764.49 1.379E-01 & P 1.251E-01 3.93E+01 1.53E+01 G  

Cs-137   I   6.0532E-03                                      1.10E+04             
661.66 6.053E-03 &(  1.812E-02 1.89E+02 8.50E+01 G  

Eu-152   I   2.5343E-02                                      4.94E+03             
344.28-1.888E-02 ?(  5.125E-02 1.70E+02 2.66E+01 G  
121.78 1.488E-02 ?(  5.145E-02 2.13E+02 2.84E+01 G  
778.90 4.283E-03 %   1.140E-01 1.62E+03 1.30E+01 G  
964.08 9.539E-02 ?(  1.715E-01 1.15E+02 1.45E+01 G  

1112.08-1.983E-02 +   1.767E-01 5.48E+02 1.34E+01 G  
1408.01 4.728E-02 ?(  1.069E-01 1.46E+02 2.09E+01 G  

Eu-154   I  -1.2482E-03                                      3.14E+03             
873.18-1.248E-03 %(  1.537E-01 7.48E+03 1.22E+01 G  
123.07-2.137E-03 %   3.696E-02 1.05E+03 4.04E+01 G  

1274.43-1.705E-02 +   7.435E-02 2.72E+02 3.49E+01 G  
723.30-6.698E-02 +   1.167E-01 1.11E+02 2.00E+01 G  

1004.72-4.953E-03 %   9.927E-02 1.23E+03 1.79E+01 G  
996.25-2.770E-02 +   1.900E-01 4.24E+02 1.05E+01 G  

K-40     N   8.6499E+00                                      4.57E+11             
1460.82 8.650E+00  (P 2.168E-01 5.15E+00 1.06E+01 G  

Pa-234   N   7.6151E-02                                      1.63E+12             
131.30 3.174E-02 &(  7.984E-02 1.56E+02 1.82E+01 G  
569.50 1.186E-01  (  1.432E-01 8.07E+01 9.30E+00 G  
946.00-2.529E-02 -   1.259E-01 3.11E+02 1.35E+01 G  
880.52 1.155E-01 ?(  1.539E-01 8.93E+01 1.05E+01 G  
883.24-4.591E-02 +   1.721E-01 2.36E+02 9.70E+00 G  

Pb-212   N   3.7840E-01                                      5.12E+12             
238.63 3.784E-01  (P 2.990E-02 8.13E+00 4.36E+01 G  
300.09 2.950E-01 - P 4.174E-01 8.05E+01 3.18E+00 G  

Pb-214   N   3.9532E-01                                      5.84E+05             
351.93 4.163E-01  (P 4.690E-02 1.13E+01 3.56E+01 G  
295.22 3.547E-01  (P 6.970E-02 1.67E+01 1.84E+01 G  
242.00 6.326E-01 +   1.739E-01 2.25E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.0509E+00                                      5.84E+05             
186.21 1.051E+00  (  3.804E-01 2.56E+01 3.56E+00 G  

Th-234   N   5.8093E-02                                      1.63E+12             
63.30-5.554E-01 &(  1.146E+00 1.29E+02 3.75E+00 G  
92.59 5.878E-01  (  3.616E-01 4.13E+01 4.34E+00 G  

Tl-208   N   1.5244E-01                                      5.12E+12             
583.19 1.537E-01  (P 2.071E-02 1.36E+01 8.50E+01 G  
277.37 1.358E-01  (P 2.081E-01 9.35E+01 6.60E+00 G  
860.53 5.645E-02 -   1.462E-01 1.65E+02 1.24E+01 G  

U-235    N   7.0023E-02                                      2.57E+11             
143.77 2.294E-02 &(  1.019E-01 2.74E+02 1.09E+01 G  
205.32-9.473E-02 +   3.068E-01 2.00E+02 5.02E+00 G  
163.36 7.491E-02 ?(  2.763E-01 2.27E+02 5.08E+00 G  
185.72 7.862E-02 *(  2.403E-02 2.43E+01 5.70E+01 G  

Energy duplication    
93.35-1.588E-02 +   2.186E-01 8.41E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.36        87.        -2.    -0.001  1289.12  -1.242E-02   
Eu-152     121.47        95.         7.     0.002   426.79   1.488E-02   
Pa-234     131.16       100.         9.     0.003   312.32   3.174E-02   
Ra-226     185.83        83.        58.     0.022    51.14   1.051E+00   
Eu-152     344.11        42.        -6.    -0.002   340.26  -1.888E-02   
Pa-234     569.34        20.         9.     0.003   161.47   1.186E-01   
Cs-137     662.06        22.         4.     0.001   378.25   6.053E-03   
Eu-154     724.96        43.        -9.    -0.003   221.89  -6.698E-02   
Bi-212     727.10        28.        17.     0.006    85.41   3.829E-01  P
Bi-212     785.06        22.         4.     0.002   280.09   6.295E-01  P
Pa-234     880.81        16.         7.     0.003   178.56   1.155E-01   
Pa-234     882.66        17.        -3.    -0.001   471.83  -4.591E-02   
Pa-234     943.05        16.        -2.    -0.001   621.41  -2.529E-02   
Eu-152     964.02        33.         7.     0.003   230.25   9.539E-02   
Eu-154     997.25        20.        -2.    -0.001   848.28  -2.770E-02   
Eu-152    1111.18        24.        -1.     0.000  1096.14  -1.983E-02   
Co-60     1172.25        21.        -2.    -0.001   787.03  -3.660E-03   
Eu-154    1274.28        24.        -3.    -0.001   543.54  -1.705E-02   
Eu-152    1408.24        15.         4.     0.001   292.19   4.728E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1777E-01    5.1777E-01   1.4083E-01    1.4572E-01  4.565E-02
Am-241 #A   -1.2413E-02   -1.2416E-02   1.6005E-01    1.6005E-01  1.311E-01
Bi-212 #     4.1821E-01    4.1821E-01   4.1321E-01    4.1376E-01  2.779E-01
Bi-214       4.3195E-01    4.3198E-01   8.6124E-02    8.8286E-02  3.473E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.5589E-03    9.5589E-03  4.254E-02
Cs-137 #A    6.0332E-03    6.0532E-03   2.2896E-02    2.2898E-02  1.812E-02
Eu-152 #A    2.5158E-02    2.5343E-02   4.1851E-02    4.1869E-02  5.125E-02
Eu-154 #A   -1.2339E-03   -1.2482E-03   1.8682E-01    1.8682E-01  1.537E-01
K-40         8.6499E+00    8.6499E+00   9.2830E-01    1.0247E+00  2.168E-01
Pa-234 #A    7.6151E-02    7.6151E-02   1.0010E-01    1.0187E-01  7.984E-02
Pb-212       3.7840E-01    3.7840E-01   6.2678E-02    6.8397E-02  2.990E-02
Pb-214       3.9529E-01    3.9532E-01   8.2523E-02    8.4568E-02  4.690E-02
Ra-226 #     1.0509E+00    1.0509E+00   5.3743E-01    5.4078E-01  3.804E-01
Th-234  A    5.8093E-02    5.8093E-02   4.7985E-02    4.8298E-02  1.146E+00
Tl-208       1.5244E-01    1.5244E-01   4.3114E-02    4.4204E-02  2.071E-02
U-235  #A    7.0023E-02    7.0023E-02   3.4013E-02    3.4277E-02  1.019E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  128.7 to  2035.7 keV)     1.053E+01  pCi/g         
Total Decayed Activity (  128.7 to  2035.7 keV) 1.0525818E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

165 of 415



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-13                Received:        03/19/13                      
Lab ID:          244326-011                    Prepared:        03/29/13 09:40                
Matrix:          Soil                          Analyzed:        05/10/13 14:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:49                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1357          0.1294         0.09471           0.9     
Bismuth-212                          0.3228          0.4142         0.2692                    
Bismuth-214                          0.2568          0.07534        0.03913                   
Cesium-137                           0.01118 U       0.02512        0.01939           0.07    
Cobalt-60                           -0.01002 U       0.03243        0.02544           0.03    
Europium-152                         0.04087 U       0.06146        0.05984           0.1     
Europium-154                         0.02653 U       0.1075         0.1307            0.2     
Lead-212                             0.3245          0.06721        0.03567                   
Lead-214                             0.3794          0.08920        0.04371                   
Potassium-40                        13.95            1.187          0.2486                    
Protactinium-234                     0.03957 U       0.06160        0.09272                   
Radium-226 (By Bismuth-214)          0.2568          0.07534        0.03913           0.2     
Thallium-208                         0.1276          0.03891        0.01713                   
Thorium-232 (By Actinium-228)        0.2884          0.1228         0.07185           0.9     
Thorium-234                          1.354           1.339          1.016                     
Uranium-235                          0.01729 U       0.01876        0.1474            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244326-011                   Client ID : 12-PE-E0802-13        

Seqnum : 1523187587010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_010                                Batch         : 196641                       Time      : 10-MAY-2013 14:43     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.66 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1357            0.09471     0.9      .12941           .12979           0.018        u        

Bismuth-212                         0.3228            0.2692               .41417           .41449           0.058        u        

Bismuth-214                         0.2568            0.03913              .075339          .076219          0.0017       u        

Cesium-137                          0.01118           0.01939     0.07     .025115          .02512           -0.0026      u        

Cobalt-60                           -0.01002          0.02544     0.03     .032428          .032431          -0.00079     u        

Europium-152                        0.04087           0.05984     0.1      .06146           .061491          0.0099       u        

Europium-154                        0.02653           0.1307      0.2      .10754           .10755           0.020        u        

Lead-212                            0.3245            0.03567              .067212          .071194          0.0087       u        

Lead-214                            0.3794            0.04371              .089195          .090942          0.0083       u        

Potassium-40                        13.95             0.2486               1.1867           1.3776           -0.32        u        

Protactinium-234                    0.03957           0.09272              .061597          .062377          0.0093       u        

Radium-226 (By Bismuth-214)         0.2568            0.03913     0.2      .075339          .076219          0.0017       u        

Thallium-208                        0.1276            0.01713              .038905          .039753          0.015        u        

Thorium-232 (By Actinium-228)       0.2884            0.07185     0.9      .12284           .12459           0.028        u        

Thorium-234                         1.354             1.016                1.339            1.3451           0.052        u        

Uranium-235                         0.01729           0.1474      0.18     .018763          .018792          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-13          
Sample Description: 244326-011, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:49           Live Time: 2700   sec

Acquisition Time: 5/10/2013 14:43:59        Real Time: 2703   sec
Analysis Time: 5/10/2013 15:29           Dead Time: 0.12   %

Analysis Quantity: 3.187E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      2.884E-01      1.228E-01      1.246E-01      7.185E-02
Am-241    #      1.357E-01      1.294E-01      1.298E-01      9.471E-02
Bi-212           3.228E-01      4.142E-01      4.145E-01      2.692E-01
Bi-214           2.568E-01      7.534E-02      7.622E-02      3.913E-02
Co-60     #AB   -1.002E-02      3.243E-02      3.243E-02      2.544E-02
Cs-137    #AB    1.118E-02      2.512E-02      2.512E-02      1.939E-02
Eu-152    #AB    4.087E-02      6.146E-02      6.149E-02      5.984E-02
Eu-154    #AB    2.653E-02      1.075E-01      1.076E-01      1.307E-01
K-40      #      1.395E+01      1.187E+00      1.378E+00      2.486E-01
Pa-234    #AB    3.957E-02      6.160E-02      6.238E-02      9.272E-02
Pb-212           3.245E-01      6.721E-02      7.119E-02      3.567E-02
Pb-214           3.794E-01      8.919E-02      9.094E-02      4.371E-02
Ra-226    #      5.047E-01      5.639E-01      5.647E-01      4.357E-01
Th-234    #      1.354E+00      1.339E+00      1.345E+00      1.016E+00
Tl-208           1.276E-01      3.891E-02      3.975E-02      1.713E-02
U-235     #AB    1.729E-02      1.876E-02      1.879E-02      1.474E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.778E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_010.An1               

Sample description                                             
244326-011, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_010.An1

Acquisition information
Start time:                 5/10/2013 14:43:59
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1866E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1866E+02) = 

8.4815E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1295

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.76       21.  47.67   0.86  1.345E-02    59.54  35.920  1.357E-01 Am241 
63.11       27.  49.43   0.86  1.671E-02    63.30   3.750  1.354E+00 Th234 

63.30   3.750  1.354E+00 Th234 
74.60       51.  29.33   0.87  2.573E-02
77.12       61.  24.79   0.87  2.755E-02
92.74       35.  45.70   0.89  3.718E-02    92.59   4.343  6.967E-01 Th234 

93.35   4.100  7.306E-01 Ac228 
93.35   5.760  5.201E-01 U235  
92.59   4.343  6.967E-01 Th234 
93.35   4.100  7.306E-01 Ac228 
93.35   5.760  5.201E-01 U235  

92.74       35.  45.70   0.89  3.718E-02    92.59   4.343  6.967E-01 Th234 
93.35   4.100  7.306E-01 Ac228 
93.35   5.760  5.201E-01 U235  

92.75       31.  55.01   0.89  3.682E-02    92.59   4.343  6.164E-01 Th234 
93.35   4.100  6.464E-01 Ac228 
93.35   5.760  4.601E-01 U235  

122.60        4. 356.19   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
186.02       27.  54.26   0.98  4.662E-02   185.72  57.000  3.206E-02 U235  

186.21   3.555  5.144E-01 Ra226 
185.72  57.000  3.206E-02 U235  

186.16       27.  55.87   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.047E-01 Ra226 

202.84       11.  87.67   0.55  4.524E-02
238.60      197.   9.95   0.69  4.203E-02   238.63  43.600  3.245E-01 Pb212 
241.61       39.  33.76   0.32  4.172E-02   242.00   7.268  4.034E-01 Pb214 
277.24       12.  92.02   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.23       74.  19.51   1.03  3.721E-02   295.22  18.414  3.197E-01 Pb214 
300.02        0. 645.22   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.21       23.  44.60   1.12  3.412E-02   338.32  11.400  1.875E-01 Ac228 

338.32  11.400  1.875E-01 Ac228 
352.09      149.  11.13   0.70  3.323E-02   351.93  35.600  3.745E-01 Pb214 
569.80        3. 211.16   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.06       79.  15.24   0.41  2.357E-02   583.19  85.000  1.238E-01 Tl208 
609.31       85.  12.85   1.07  2.287E-02   609.31  45.490  2.568E-01 Bi214 
661.25        7. 112.36   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.38        7. 102.61   1.45  2.025E-02   727.33   6.650    PBC<MDA Bi212 
778.90        3. 217.18   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.52        8.  77.04   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.52       10.  59.43   1.54  1.803E-02   860.53  12.400  1.397E-01 Tl208 
873.16        2. 226.68   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
880.01        5. 114.91   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
884.97        3. 218.95   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.45       42.  20.03   1.58  1.732E-02   911.20  26.200  2.884E-01 Ac228 

911.20  26.200  2.884E-01 Ac228 
946.51        6. 108.06   1.60  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.25        6. 112.87   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.13       15.  52.51   1.62  1.658E-02   968.96  15.900  1.826E-01 Ac228 

968.96  15.900  1.826E-01 Ac228 
1004.69        2. 335.98   1.64  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1110.74        4. 151.81   1.71  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.04       28.  26.25   1.68  1.494E-02  1120.29  14.910  3.933E-01 Bi214 
1408.30        6.  88.70   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.83      590.   4.12   2.05  1.219E-02  1460.82  10.550  1.395E+01 K40   
1764.02        7.  53.47   2.05  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.22    74.51        92.        47. 1.811E+03   67.84   0.845  -        
308.32    77.04        88.        55. 1.996E+03   56.31   0.531  -      s 
811.03   202.84        41.        11. 2.452E+02  173.76   0.550 U-235   sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.28    60.76        39.        21.     0.008    95.34   0.857s
Th-234    252.65    63.11        76.        27.     0.010    98.87   0.861 
Th-234    371.09    92.75       133.        31.     0.012   110.03   0.890s
Ac-228    373.49    93.35       114.        35.     0.013    91.39   0.891D
U-235     373.49    93.35       114.        35.     0.013    91.39   0.891D
Eu-152    486.93   121.74       104.        -2.    -0.001  1203.85   0.918s
Eu-154    490.38   122.60        82.         4.     0.001   712.38   0.920s
Pa-234    527.60   131.91       119.        -8.    -0.003   369.01   0.928s
U-235     575.68   143.95       112.       -10.    -0.004   306.66   0.940s
U-235     656.53   164.18        96.        -4.    -0.002   642.61   0.959s
U-235     743.82   186.02        95.        27.     0.010   108.51   0.980s
Ra-226    744.39   186.16        97.        27.     0.010   111.75   0.981s
U-235     819.55   204.97        89.        -3.    -0.001   978.26   0.999s
Pb-212    953.97   238.60        80.       189.     0.070    19.90   0.686s
Pb-214    966.00   241.61        56.        39.     0.014    67.53   0.319s
Tl-208   1108.40   277.24        60.        12.     0.005   184.03   1.066s
Pb-214   1180.31   295.23        51.        66.     0.024    36.72   1.082 
Ac-228   1352.13   338.21        54.        23.     0.009    89.19   1.121 
Eu-152   1376.28   344.25        53.        -5.    -0.002   449.67   1.127s
Pb-214   1407.62   352.09        50.       141.     0.052    22.26   0.698s
Pa-234   2277.97   569.80        25.         3.     0.001   422.32   1.320s
Tl-208   2331.01   583.06        22.        79.     0.029    30.49   0.411s
Bi-214   2435.96   609.31        31.        85.     0.032    25.70   1.075 
Cs-137   2643.68   661.25        24.         7.     0.002   224.72   1.394s
Eu-154   2890.19   722.89        34.        -7.    -0.003   253.52   1.442s
Bi-212   2908.14   727.38        25.         7.     0.003   205.23   1.445s
Eu-152   3114.20   778.90        19.         3.     0.001   434.36   1.484s
Bi-212   3140.66   785.52        17.         8.     0.003   154.08   1.489 
Tl-208   3440.65   860.52        12.        10.     0.004   118.87   1.544s
Eu-154   3491.22   873.16        15.         2.     0.001   453.36   1.553s
Pa-234   3518.62   880.01        16.         5.     0.002   229.81   1.558 
Pa-234   3538.45   884.97        18.         3.     0.001   437.89   1.560s
Ac-228   3644.39   911.45        20.        42.     0.015    40.06   1.580s
Pa-234   3784.62   946.51        16.         6.     0.002   216.12   1.604s
Eu-152   3855.60   964.25        23.         6.     0.002   225.75   1.617s
Ac-228   3875.12   969.13        25.        15.     0.006   105.02   1.620s
Eu-154   3978.26   994.91        19.        -3.    -0.001   407.36   1.638s
Eu-154   4017.40  1004.69        17.         2.     0.001   671.96   1.644s
Eu-152   4441.70  1110.74        17.         4.     0.001   303.62   1.714s
Bi-214   4478.90  1120.04        14.        28.     0.010    52.49   1.680s
Co-60    4687.03  1172.05        31.        -3.    -0.001   465.94   1.752s
Co-60    5332.03  1333.22        20.        -4.    -0.002   323.69   1.845s
Eu-152   5632.53  1408.30        11.         6.     0.002   177.40   1.886s
K-40     5842.84  1460.83        19.       571.     0.211     8.23   2.049s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7056.75  1764.02        12.         7.     0.003   106.94   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8840E-01                                      5.12E+12             
911.20 2.884E-01  (P 7.185E-02 2.00E+01 2.62E+01 G  
968.96 1.826E-01 -   1.381E-01 5.25E+01 1.59E+01 G  
338.32 1.875E-01 - P 1.379E-01 4.46E+01 1.14E+01 G  

Energy duplication    
93.35 7.306E-01 &   5.116E-01 4.57E+01 4.10E+00 XA 

Am-241   I   1.3573E-01                                      1.58E+05             
59.54 1.357E-01 ?(  9.471E-02 4.77E+01 3.59E+01 G  

Bi-212   N   3.2277E-01                                      5.12E+12             
727.33 1.707E-01 ?(  2.692E-01 1.03E+02 6.65E+00 G  
785.37 1.234E+00  (  1.400E+00 7.70E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.333E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.5680E-01                                      5.84E+05             
609.31 2.568E-01  (P 3.913E-02 1.29E+01 4.55E+01 G  

1120.29 3.933E-01 + P 1.235E-01 2.62E+01 1.49E+01 G  
1764.49 1.373E-01 - P 1.617E-01 5.35E+01 1.53E+01 G  

Co-60    T  -1.0018E-02                                      1.93E+03             
1332.49-1.002E-02 ?(  2.544E-02 1.62E+02 1.00E+02 G  
1173.23-7.751E-03 +   2.896E-02 2.33E+02 9.98E+01 G  

Cs-137   I   1.1176E-02                                      1.10E+04             
661.66 1.118E-02  (  1.939E-02 1.12E+02 8.50E+01 G  

Eu-152   I   4.0865E-02                                      4.94E+03             
344.28-1.651E-02 ?(  5.984E-02 2.25E+02 2.66E+01 G  
121.78-5.844E-03 +   5.762E-02 6.02E+02 2.84E+01 G  
778.90 3.727E-02 &(  1.285E-01 2.17E+02 1.30E+01 G  
964.08 8.468E-02 &(  1.476E-01 1.13E+02 1.45E+01 G  

1112.08 6.318E-02 ?(  1.493E-01 1.52E+02 1.34E+01 G  
1408.01 7.144E-02 ?(  9.249E-02 8.87E+01 2.09E+01 G  

Eu-154   I   2.6534E-02                                      3.14E+03             
873.18 3.644E-02 &(  1.307E-01 2.27E+02 1.22E+01 G  
123.07 6.205E-03 &   3.602E-02 3.56E+02 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 0.000E+00 -   4.947E-02 1.00E+03 3.49E+01 G  
723.30-5.300E-02 +   1.055E-01 1.27E+02 2.00E+01 G  

1004.72 1.978E-02 ?(  1.068E-01 3.36E+02 1.79E+01 G  
996.25-5.935E-02 &   1.915E-01 2.04E+02 1.05E+01 G  

K-40     N   1.3947E+01                                      4.57E+11             
1460.82 1.395E+01 *(P 2.486E-01 4.12E+00 1.06E+01 G  

Pa-234   N   3.9570E-02                                      1.63E+12             
131.30-3.104E-02 ?(  9.272E-02 1.85E+02 1.82E+01 G  
569.50 4.889E-02 ?(  1.645E-01 2.11E+02 9.30E+00 G  
946.00 7.938E-02 &(  1.304E-01 1.08E+02 1.35E+01 G  
880.52 9.074E-02 ?(  1.592E-01 1.15E+02 1.05E+01 G  
883.24 5.232E-02 &(  1.817E-01 2.19E+02 9.70E+00 G  

Pb-212   N   3.2449E-01                                      5.12E+12             
238.63 3.245E-01  (P 3.567E-02 9.95E+00 4.36E+01 G  
300.09-1.241E-02 % P 4.757E-01 6.45E+02 3.18E+00 G  

Pb-214   N   3.7936E-01                                      5.84E+05             
351.93 3.745E-01  (P 4.371E-02 1.11E+01 3.56E+01 G  
295.22 3.013E-01 - P 7.626E-02 1.84E+01 1.84E+01 G  
242.00 4.034E-01  (P 1.808E-01 3.38E+01 7.27E+00 G  

Ra-226   N   5.0466E-01                                      5.84E+05             
186.21 5.047E-01 *(  4.357E-01 5.59E+01 3.56E+00 G  

Th-234   N   1.3543E+00                                      1.63E+12             
63.30 1.354E+00 ?(  1.016E+00 4.94E+01 3.75E+00 G  
92.59 6.164E-01 -   5.284E-01 5.50E+01 4.34E+00 G  

Tl-208   N   1.2762E-01                                      5.12E+12             
583.19 1.238E-01  (  1.713E-02 1.52E+01 8.50E+01 G  
277.37 1.535E-01 ?(  2.214E-01 9.20E+01 6.60E+00 G  
860.53 1.397E-01 ?(  1.157E-01 5.94E+01 1.24E+01 G  

U-235    N   1.7291E-02                                      2.57E+11             
143.77-5.965E-02 ?(  1.474E-01 1.53E+02 1.09E+01 G  
205.32-3.812E-02 +   3.049E-01 4.89E+02 5.02E+00 G  
163.36-5.626E-02 &   2.945E-01 3.21E+02 5.08E+00 G  
185.72 3.206E-02 *(  2.680E-02 5.43E+01 5.70E+01 G  

Energy duplication    
93.35 5.201E-01 &   3.641E-01 4.57E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.76        39.        21.     0.008    95.34   1.357E-01   
Th-234      63.11        76.        27.     0.010    98.87   1.354E+00   
Th-234      92.75       133.        31.     0.012   110.03   6.164E-01   
Ac-228      93.35       114.        35.     0.013    91.39   7.306E-01   
U-235       93.35       114.        35.     0.013    91.39   5.201E-01   
Eu-152     121.74       104.        -2.    -0.001  1203.85  -5.844E-03   
Eu-154     122.60        82.         4.     0.001   712.38   6.205E-03   
Pa-234     131.91       119.        -8.    -0.003   369.01  -3.104E-02   
U-235      143.95       112.       -10.    -0.004   306.66  -5.965E-02   
U-235      164.18        96.        -4.    -0.002   642.61  -5.626E-02   
U-235      186.02        95.        27.     0.010   108.51   3.206E-02   
Ra-226     186.16        97.        27.     0.010   111.75   5.047E-01   
U-235      204.97        89.        -3.    -0.001   978.26  -3.812E-02   
Ac-228     338.21        54.        23.     0.009    89.19   1.875E-01  P
Eu-152     344.25        53.        -5.    -0.002   449.67  -1.651E-02   
Pa-234     569.80        25.         3.     0.001   422.32   4.889E-02   
Cs-137     661.25        24.         7.     0.002   224.72   1.118E-02   
Eu-154     722.89        34.        -7.    -0.003   253.52  -5.300E-02   
Eu-152     778.90        19.         3.     0.001   434.36   3.727E-02   
Eu-154     873.16        15.         2.     0.001   453.36   3.644E-02   
Pa-234     880.01        16.         5.     0.002   229.81   9.074E-02   
Pa-234     884.97        18.         3.     0.001   437.89   5.232E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228     911.45        20.        42.     0.015    40.06   2.884E-01  P
Pa-234     946.51        16.         6.     0.002   216.12   7.938E-02   
Eu-152     964.25        23.         6.     0.002   225.75   8.468E-02   
Ac-228     969.13        25.        15.     0.006   105.02   1.826E-01   
Eu-154     994.91        19.        -3.    -0.001   407.36  -5.935E-02   
Eu-154    1004.69        17.         2.     0.001   671.96   1.978E-02   
Eu-152    1110.74        17.         4.     0.001   303.62   6.318E-02   
Co-60     1172.05        31.        -3.    -0.001   465.94  -7.751E-03   
Co-60     1333.22        20.        -4.    -0.002   323.69  -1.002E-02   
Eu-152    1408.30        11.         6.     0.002   177.40   7.144E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     2.8840E-01    2.8840E-01   1.2284E-01    1.2459E-01  7.185E-02
Am-241 #     1.3570E-01    1.3573E-01   1.2941E-01    1.2979E-01  9.471E-02
Bi-212  C    3.2277E-01    3.2277E-01   4.1417E-01    4.1449E-01  2.692E-01
Bi-214       2.5679E-01    2.5680E-01   7.5339E-02    7.6219E-02  3.913E-02
Co-60  #A   -9.8317E-03   -1.0018E-02   3.2428E-02    3.2431E-02  2.544E-02
Cs-137 #A    1.1140E-02    1.1176E-02   2.5115E-02    2.5120E-02  1.939E-02
Eu-152 #A    4.0566E-02    4.0865E-02   6.1460E-02    6.1491E-02  5.984E-02
Eu-154 #A    2.6231E-02    2.6534E-02   1.0754E-01    1.0755E-01  1.307E-01
K-40   #     1.3947E+01    1.3947E+01   1.1867E+00    1.3776E+00  2.486E-01
Pa-234 #A    3.9570E-02    3.9570E-02   6.1597E-02    6.2377E-02  9.272E-02
Pb-212       3.2449E-01    3.2449E-01   6.7212E-02    7.1194E-02  3.567E-02
Pb-214       3.7934E-01    3.7936E-01   8.9195E-02    9.0942E-02  4.371E-02
Ra-226 #     5.0463E-01    5.0466E-01   5.6393E-01    5.6467E-01  4.357E-01
Th-234 #     1.3543E+00    1.3543E+00   1.3390E+00    1.3451E+00  1.016E+00
Tl-208       1.2762E-01    1.2762E-01   3.8905E-02    3.9753E-02  1.713E-02
U-235  #A    1.7291E-02    1.7291E-02   1.8763E-02    1.8792E-02  1.474E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.504E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.5035129E+01  pCi/g         
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The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-14                Received:        03/19/13                      
Lab ID:          244326-012                    Prepared:        03/29/13 09:44                
Matrix:          Soil                          Analyzed:        05/10/13 15:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:53                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0007625 U      0.1254         0.1032            0.9    
Bismuth-212                          0.2142 U         0.3708         0.2631                   
Bismuth-214                          0.4030           0.08795        0.03874                  
Cesium-137                           0.02447          0.02534        0.01812           0.07   
Cobalt-60                           -0.003201 U       0.02738        0.02211           0.03   
Europium-152                         0.01022 U        0.05848        0.04721           0.1    
Europium-154                         0.0002378 U      0.004118       0.1600            0.2    
Lead-212                             0.3231           0.06302        0.03280                  
Lead-214                             0.3910           0.08449        0.03775                  
Potassium-40                        13.54             1.189          0.3087                   
Protactinium-234                     0.01495 U        0.02826        0.08005                  
Radium-226 (By Bismuth-214)          0.4030           0.08795        0.03874           0.2    
Thallium-208                         0.1315           0.03464        0.01459                  
Thorium-232 (By Actinium-228)        0.2918           0.09691        0.07887           0.9    
Thorium-234                          0.4867 U         0.4385         0.9730                   
Uranium-235                          0.05506 U        0.03927        0.1209            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244326-012                   Client ID : 12-PE-E0802-14        

Seqnum : 1513187585013                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_013                                Batch         : 196641                       Time      : 10-MAY-2013 15:30     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.15 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0007625        0.1032      0.9      .12536           .12536           0.018        u        

Bismuth-212                         0.2142            0.2631               .3708            .37097           0.058        u        

Bismuth-214                         0.4030            0.03874              .087951          .089839          0.0017       u        

Cesium-137                          0.02447           0.01812     0.07     .025335          .025359          -0.0026      u        

Cobalt-60                           -0.003201         0.02211     0.03     .027382          .027383          -0.00079     u        

Europium-152                        0.01022           0.04721     0.1      .058484          .058487          0.0099       u        

Europium-154                        0.0002378         0.1600      0.2      .0041177         .0041178         0.020        u        

Lead-212                            0.3231            0.03280              .063019          .068449          0.0087       u        

Lead-214                            0.3910            0.03775              .084489          .087246          0.0083       u        

Potassium-40                        13.54             0.3087               1.1893           1.3702           -0.32        u        

Protactinium-234                    0.01495           0.08005              .028261          .028505          0.0093       u        

Radium-226 (By Bismuth-214)         0.4030            0.03874     0.2      .087951          .089839          0.0017       u        

Thallium-208                        0.1315            0.01459              .034636          .035662          0.015        u        

Thorium-232 (By Actinium-228)       0.2918            0.07887     0.9      .096906          .099186          0.028        u        

Thorium-234                         0.4867            0.9730               .43848           .44089           0.052        u        

Uranium-235                         0.05506           0.1209      0.18     .039266          .039426          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585013
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-14          
Sample Description: 244326-012, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_013
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:53           Live Time: 2700   sec

Acquisition Time: 5/10/2013 15:30:52        Real Time: 2702   sec
Analysis Time: 5/10/2013 16:16           Dead Time: 0.09   %

Analysis Quantity: 3.302E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.918E-01      9.691E-02      9.919E-02      7.887E-02
Am-241    #AB   -7.625E-04      1.254E-01      1.254E-01      1.032E-01
Bi-212    #AB    2.142E-01      3.708E-01      3.710E-01      2.631E-01
Bi-214           4.030E-01      8.795E-02      8.984E-02      3.874E-02
Co-60     #AB   -3.201E-03      2.738E-02      2.738E-02      2.211E-02
Cs-137    #      2.447E-02      2.533E-02      2.536E-02      1.812E-02
Eu-152    #AB    1.022E-02      5.848E-02      5.849E-02      4.721E-02
Eu-154    #AB    2.378E-04      4.118E-03      4.118E-03      1.600E-01
K-40             1.354E+01      1.189E+00      1.370E+00      3.087E-01
Pa-234    #AB    1.495E-02      2.826E-02      2.851E-02      8.005E-02
Pb-212           3.231E-01      6.302E-02      6.845E-02      3.280E-02
Pb-214           3.910E-01      8.449E-02      8.725E-02      3.775E-02
Ra-226           7.352E-01      5.405E-01      5.428E-01      3.610E-01
Th-234    #AB    4.867E-01      4.385E-01      4.409E-01      9.730E-01
Tl-208           1.315E-01      3.464E-02      3.566E-02      1.459E-02
U-235     #AB    5.506E-02      3.927E-02      3.943E-02      1.209E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.662E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:16:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

Sample description                                             
244326-012, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_013.An1

Acquisition information
Start time:                 5/10/2013 15:30:52
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3015E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3015E+02) = 

8.1863E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

181 of 415



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:16:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1213

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.97        8. 179.56   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.23       82.  23.59   0.89  3.017E-02
92.99       35.  45.04   0.85  3.953E-02    92.59   4.343  6.171E-01 Th234 

93.35   5.760  4.610E-01 U235  
93.35   4.100  6.476E-01 Ac228 
93.35   5.760  4.610E-01 U235  

93.00       38.  39.12   0.85  3.990E-02    92.59   4.343  6.696E-01 Th234 
93.35   5.760  5.002E-01 U235  
93.35   4.100  7.027E-01 Ac228 

93.00       38.  39.12   0.85  3.990E-02    92.59   4.343  6.696E-01 Th234 
93.35   5.760  5.002E-01 U235  
93.35   4.100  7.027E-01 Ac228 

123.97        2. 987.61   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.25       15.  93.47   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.174E-02 U235  
163.56        7. 221.69   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.319E-02 U235  
186.01       42.  36.76   0.78  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.352E-01 Ra226 
185.72  57.000  4.581E-02 U235  

186.11       39.  35.66   0.96  4.819E-02   185.72  57.000  4.348E-02 U235  
186.21   3.555  6.977E-01 Ra226 

205.17        8. 187.88   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.000E-01 U235  

238.57      206.   9.47   1.14  4.318E-02   238.63  43.600  3.231E-01 Pb212 
242.12       46.  30.91   0.64  4.285E-02   242.00   7.268  4.492E-01 Pb214 
277.08       10. 101.88   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:16:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
294.96      105.  14.47   0.72  3.815E-02   295.22  18.414  4.317E-01 Pb214 
300.10       10. 107.02   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.09       35.  36.06   0.65  3.494E-02   338.32  11.400  2.687E-01 Ac228 
344.62        3. 286.15   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.85      149.  10.38   1.08  3.404E-02   351.93  35.600  3.580E-01 Pb214 
569.29        5. 162.91   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.35       90.  13.17   1.08  2.416E-02   583.19  85.000  1.329E-01 Tl208 
609.59      150.  10.34   1.31  2.344E-02   609.31  45.490  4.030E-01 Bi214 
662.33       15.  51.76   1.42  2.217E-02   661.66  84.990  2.447E-02 Cs137 
727.16        9.  86.57   1.47  2.078E-02   727.33   6.650    PBC<MDA Bi212 
786.13        1. 735.62   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.84       18.  36.34   0.29  1.851E-02   860.53  12.400  2.312E-01 Tl208 
884.19        3. 179.09   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.32       40.  24.06   1.60  1.779E-02   911.20  26.200  2.629E-01 Ac228 
968.92       32.  24.54   0.51  1.704E-02   968.96  15.900  3.559E-01 Ac228 

1120.08        1. 243.93   1.73  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1460.83      610.   4.25   2.00  1.254E-02  1460.82  10.550  1.354E+01 K40   
1621.59        2. 194.76   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       15.  29.01   1.94  1.069E-02  1764.49  15.310  2.734E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.99    77.23       118.        82. 2.734E+03   47.18   0.886  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.01    62.97        93.         8.     0.003   359.12   0.816s
Th-234    370.96    92.99       106.        35.     0.013    90.09   0.851s
U-235     372.41    93.35        91.        38.     0.014    78.25   0.852D
Ac-228    372.41    93.35        91.        38.     0.014    78.25   0.852D
Eu-154    494.78   123.97       112.         2.     0.001  1975.21   0.886s
Pa-234    528.52   132.41       104.       -10.    -0.004   295.56   0.896s
U-235     575.82   144.25        88.        15.     0.005   186.93   0.910s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:16:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     653.01   163.56       115.         7.     0.003   443.38   0.932s
U-235     743.12   186.11        79.        39.     0.015    71.31   0.957 
Ra-226    742.73   186.01        76.        42.     0.015    73.52   0.780 
U-235     819.30   205.17       100.         8.     0.003   375.75   0.979s
Pb-212    952.78   238.57        76.       201.     0.074    18.95   1.143 
Pb-214    966.99   242.12        73.        46.     0.017    61.82   0.639s
Tl-208   1106.74   277.08        46.        10.     0.004   203.76   1.057s
Pb-214   1178.20   294.96        50.       100.     0.037    28.95   0.720s
Pb-212   1198.76   300.10        70.        10.     0.004   214.03   1.081s
Ac-228   1350.65   338.09        44.        35.     0.013    72.12   0.652s
Eu-152   1376.72   344.62        37.         3.     0.001   572.31   1.126s
Pb-214   1405.66   351.85        42.       143.     0.053    20.75   1.081 
Pa-234   2275.11   569.29        27.         5.     0.002   325.82   1.340s
Tl-208   2331.36   583.35        18.        90.     0.033    26.33   1.082 
Bi-214   2436.29   609.59        34.       142.     0.053    20.68   1.310 
Cs-137   2647.24   662.33        23.        15.     0.006   103.52   1.418s
Bi-212   2906.58   727.16        26.         9.     0.003   173.14   1.470s
Eu-152   3116.96   779.75        32.        -5.    -0.002   334.83   1.510s
Bi-212   3142.48   786.13        26.         1.     0.000  1471.24   1.514s
Tl-208   3441.42   860.84         8.        18.     0.006    72.69   0.292s
Pa-234   3518.01   879.98        29.        -3.    -0.001   477.61   1.582s
Pa-234   3534.87   884.19        18.         3.     0.001   358.18   1.584s
Ac-228   3643.41   911.32        27.        40.     0.015    48.13   1.603s
Eu-152   3850.91   963.17        25.        -4.    -0.001   395.61   1.637s
Ac-228   3873.94   968.92        11.        32.     0.012    49.09   0.512s
Eu-154   3981.04   995.68        22.        -1.     0.000  1266.93   1.657s
Eu-152   4449.39  1112.70        29.        -7.    -0.002   245.07   1.724s
Bi-214   4478.94  1120.08        33.         1.     0.000   487.86   1.728s
Co-60    4680.56  1170.44        26.        -3.    -0.001   524.87   1.756s
Eu-154   5100.05  1275.21        23.        -4.    -0.002   336.32   1.803s
Co-60    5324.95  1331.38        17.        -1.    -0.001   855.52   1.828s
K-40     5843.41  1460.83        33.       591.     0.219     8.51   2.000 
Bi-212   6487.41  1621.59         6.         2.     0.001   389.53   1.918s
Bi-214   7058.71  1764.17        11.        15.     0.005    58.03   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.9178E-01                                      5.12E+12             
911.20 2.629E-01 ?(  7.887E-02 2.41E+01 2.62E+01 G  
968.96 3.559E-01  (  8.728E-02 2.45E+01 1.59E+01 G  
338.32 2.687E-01  (  1.173E-01 3.61E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:16:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 7.027E-01 +   4.121E-01 3.91E+01 4.10E+00 XA 

Am-241   I  -7.6248E-04                                      1.58E+05             
59.54-7.625E-04 &(  1.032E-01 8.22E+03 3.59E+01 G  

Bi-212   N   2.1416E-01                                      5.12E+12             
727.33 1.997E-01 ?(  2.631E-01 8.66E+01 6.65E+00 G  
785.37 1.379E-01 ?(  1.655E+00 7.36E+02 1.11E+00 G  

1620.74 3.340E-01 ?(  9.953E-01 1.95E+02 1.51E+00 G  

Bi-214   N   4.0298E-01                                      5.84E+05             
609.31 4.030E-01  (P 3.874E-02 1.03E+01 4.55E+01 G  

1120.29 1.707E-02 - P 1.760E-01 2.44E+02 1.49E+01 G  
1764.49 2.734E-01 - P 1.415E-01 2.90E+01 1.53E+01 G  

Co-60    T  -3.2006E-03                                      1.93E+03             
1332.49-3.201E-03 ?(  2.211E-02 4.28E+02 1.00E+02 G  
1173.23-5.934E-03 +   2.499E-02 2.62E+02 9.98E+01 G  

Cs-137   I   2.4474E-02                                      1.10E+04             
661.66 2.447E-02 &(  1.812E-02 5.18E+01 8.50E+01 G  

Eu-152   I   1.0219E-02                                      4.94E+03             
344.28 1.022E-02 ?(  4.721E-02 2.86E+02 2.66E+01 G  
121.78-1.576E-04 %   5.886E-02 2.27E+04 2.84E+01 G  
778.90-5.929E-02 +   1.576E-01 1.67E+02 1.30E+01 G  
964.08-4.583E-02 &   1.441E-01 1.98E+02 1.45E+01 G  

1112.08-9.717E-02 &   1.860E-01 1.23E+02 1.34E+01 G  
1408.01 1.213E-03 %   1.018E-01 5.10E+03 2.09E+01 G  

Eu-154   I   2.3780E-04                                      3.14E+03             
873.18-6.863E-03 &(  1.600E-01 1.42E+03 1.22E+01 G  
123.07 2.377E-03 ?(  3.855E-02 9.88E+02 4.04E+01 G  

1274.43-2.673E-02 +   7.089E-02 1.68E+02 3.49E+01 G  
723.30 0.000E+00 -   1.525E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   1.384E-01 1.00E+03 1.79E+01 G  
996.25-1.849E-02 +   1.907E-01 6.33E+02 1.05E+01 G  

K-40     N   1.3538E+01                                      4.57E+11             
1460.82 1.354E+01  (P 3.087E-01 4.25E+00 1.06E+01 G  

Pa-234   N   1.4946E-02                                      1.63E+12             
131.30-3.366E-02 ?(  8.005E-02 1.48E+02 1.82E+01 G  
569.50 6.288E-02 &(  1.619E-01 1.63E+02 9.30E+00 G  
946.00 4.638E-03 %   1.506E-01 1.98E+03 1.35E+01 G  
880.52-5.238E-02 +   2.005E-01 2.39E+02 1.05E+01 G  
883.24 6.018E-02 ?(  1.695E-01 1.79E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.2307E-01                                      5.12E+12             
238.63 3.231E-01  (P 3.280E-02 9.47E+00 4.36E+01 G  
300.09 2.535E-01 - P 4.933E-01 1.07E+02 3.18E+00 G  

Pb-214   N   3.9096E-01                                      5.84E+05             
351.93 3.580E-01  (P 3.775E-02 1.04E+01 3.56E+01 G  
295.22 4.317E-01 @(P 7.117E-02 1.45E+01 1.84E+01 G  
242.00 4.492E-01  (P 1.936E-01 3.09E+01 7.27E+00 G  

Ra-226   N   7.3517E-01                                      5.84E+05             
186.21 7.352E-01  (  3.610E-01 3.68E+01 3.56E+00 G  

Th-234   N   4.8672E-01                                      1.63E+12             
63.30 3.357E-01 &(  9.730E-01 1.80E+02 3.75E+00 G  
92.59 6.171E-01  (  4.245E-01 4.50E+01 4.34E+00 G  

Tl-208   N   1.3154E-01                                      5.12E+12             
583.19 1.329E-01  (  1.459E-02 1.32E+01 8.50E+01 G  
277.37 1.144E-01 &(  1.825E-01 1.02E+02 6.60E+00 G  
860.53 2.312E-01 +   8.973E-02 3.63E+01 1.24E+01 G  

U-235    N   5.5062E-02                                      2.57E+11             
143.77 8.174E-02 &(  1.209E-01 9.35E+01 1.09E+01 G  
205.32 1.000E-01 ?(  3.038E-01 1.88E+02 5.02E+00 G  
163.36 8.319E-02 ?(  2.994E-01 2.22E+02 5.08E+00 G  
185.72 4.348E-02  (  2.285E-02 3.57E+01 5.70E+01 G  

Energy duplication    
93.35 5.002E-01     2.933E-01 3.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.97        93.         8.     0.003   359.12   3.357E-01   
Th-234      92.99       106.        35.     0.013    90.09   6.171E-01   
U-235       93.35        91.        38.     0.014    78.25   5.002E-01   
Eu-154     123.97       112.         2.     0.001  1975.21   2.377E-03   
Pa-234     132.41       104.       -10.    -0.004   295.56  -3.366E-02   
U-235      144.25        88.        15.     0.005   186.93   8.174E-02   
U-235      163.56       115.         7.     0.003   443.38   8.319E-02   
U-235      186.11        79.        39.     0.015    71.31   4.348E-02   
U-235      205.17       100.         8.     0.003   375.75   1.000E-01   
Eu-152     344.62        37.         3.     0.001   572.31   1.022E-02   
Pa-234     569.29        27.         5.     0.002   325.82   6.288E-02   
Cs-137     662.33        23.        15.     0.006   103.52   2.447E-02   
Bi-212     727.16        26.         9.     0.003   173.14   1.997E-01   
Eu-152     779.75        32.        -5.    -0.002   334.83  -5.929E-02   
Bi-212     786.13        26.         1.     0.000  1471.24   1.379E-01   
Pa-234     879.98        29.        -3.    -0.001   477.61  -5.238E-02   
Pa-234     884.19        18.         3.     0.001   358.18   6.018E-02   
Eu-152     963.17        25.        -4.    -0.001   395.61  -4.583E-02   
Eu-154     995.68        22.        -1.     0.000  1266.93  -1.849E-02   
Eu-152    1112.70        29.        -7.    -0.002   245.07  -9.717E-02   
Co-60     1170.44        26.        -3.    -0.001   524.87  -5.934E-03   
Eu-154    1275.21        23.        -4.    -0.002   336.32  -2.673E-02   
Co-60     1331.38        17.        -1.    -0.001   855.52  -3.201E-03   
Bi-212    1621.59         6.         2.     0.001   389.53   3.340E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.9178E-01    2.9178E-01   9.6906E-02    9.9186E-02  7.887E-02
Am-241 #A   -7.6231E-04   -7.6248E-04   1.2536E-01    1.2536E-01  1.032E-01
Bi-212 #A    2.1416E-01    2.1416E-01   3.7080E-01    3.7097E-01  2.631E-01
Bi-214       4.0295E-01    4.0298E-01   8.7951E-02    8.9839E-02  3.874E-02
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Co-60  #A   -3.1410E-03   -3.2006E-03   2.7382E-02    2.7383E-02  2.211E-02
Cs-137 #     2.4393E-02    2.4474E-02   2.5335E-02    2.5359E-02  1.812E-02
Eu-152 #A    1.0144E-02    1.0219E-02   5.8484E-02    5.8487E-02  4.721E-02
Eu-154 #A    2.3507E-04    2.3780E-04   4.1177E-03    4.1178E-03  1.600E-01
K-40         1.3538E+01    1.3538E+01   1.1893E+00    1.3702E+00  3.087E-01
Pa-234 #A    1.4946E-02    1.4946E-02   2.8261E-02    2.8505E-02  8.005E-02
Pb-212       3.2307E-01    3.2307E-01   6.3019E-02    6.8449E-02  3.280E-02
Pb-214       3.9094E-01    3.9096E-01   8.4489E-02    8.7246E-02  3.775E-02
Ra-226       7.3512E-01    7.3517E-01   5.4052E-01    5.4282E-01  3.610E-01
Th-234 #A    4.8672E-01    4.8672E-01   4.3848E-01    4.4089E-01  9.730E-01
Tl-208       1.3154E-01    1.3154E-01   3.4636E-02    3.5662E-02  1.459E-02
U-235  #A    5.5062E-02    5.5062E-02   3.9266E-02    3.9426E-02  1.209E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.581E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5813571E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244326 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010                                                            Seqnum        : 1513171789011.5                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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191 of 415



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-04                Sampled:         03/19/13 09:45                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244326-002                    Prepared:        03/27/13 14:46                
Lab ID:          QC682996                      Analyzed:        05/10/13 13:05                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result    MSS TPU       Result        TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.0004119 U   0.1639      0.02354 U     0.1709     0.1393           0.9   NC     40  NC       1   

Bismuth-212                      0.6428        0.5305      0.8834        0.3472     0.1439                 31.53  40  0.2741   1   

Bismuth-214                      0.4963        0.09458     0.5302        0.09684    0.03402                6.617  40  0.1774   1   

Cesium-137                      -0.0001660 U   0.02312     0.0002567 U   0.02387    0.01963          0.07  NC     40  NC       1   

Cobalt-60                        0.003333 U    0.01174     0.002086 U    0.01442    0.005703         0.03  NC     40  NC       1   

Europium-152                     0.04914 U     0.05242    -0.03036 U     0.07013    0.05522          0.1   NC     40  NC       1   

Europium-154                     0.01195 U     0.04539     0.005290 U    0.03834    0.1717           0.2   NC     40  NC       1   

Lead-212                         0.4770        0.08589     0.5192        0.09187    0.04274                8.472  40  0.2374   1   

Lead-214                         0.5513        0.09567     0.4750        0.1029     0.04607                14.87  40  0.3844   1   

Potassium-40                     9.125         1.145       9.139         1.087      0.2471                 0.1610 40  0.006587 1   

Protactinium-234                -0.08126 U     0.1236     -0.08525 U     0.1256     0.09793                NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.4963        0.09458     0.5302        0.09684    0.03402          0.2   6.617  40  0.1774   1   

Thallium-208                     0.1826        0.04003     0.1758        0.04674    0.02045                3.756  40  0.07757  1   

Thorium-232 (By Actinium-228)    0.4374        0.1061      0.6383        0.1540     0.04418          0.9   37.35  40  0.7723   1   

Thorium-234                      0.6869 U      0.6594      1.488         1.448      1.103                  NC     40  NC       1   

Uranium-235                      0.04385 U     0.03619     0.06759 U     0.03794    0.1267           0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244326 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE04                                                                  

Seqnum        : 1533187599008                                                            Seqnum        : 1533187599009.3                                                         

File          : 4_20130510_008                                                           File          : 4_20130510_009                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244326-002                                                               Lab ID        : QC682996                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 10-MAY-2013 12:15                                                        Time          : 10-MAY-2013 13:05                                                       

Sample Amount : 315.3 g                                                                  Sample Amount : 315.3 g                                                                 

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.21 %                                                                   Dead Time     : 0.19 %                                                                  

Cal           : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13                                Cal           : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS           MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma       2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.0004119    0.1350    0.9    .16391        .16391        0.02354    0.1393    0.9   .17087        .17087             40          1    u     

Bismuth-212                      0.6428       0.2998           .52948        .5305         0.8834     0.1439          .3442         .34716        32   40   0.274  1    u     

Bismuth-214                      0.4963       0.03495          .091914       .094583       0.5302     0.03402         .093858       .096837       7    40   0.177  1    u     

Cesium-137                       -0.0001660   0.01903   0.07   .02312        .02312        0.0002567  0.01963   0.07  .023869       .023869            40          1    u     

Cobalt-60                        0.003333     0.01814   0.03   .011738       .011739       0.002086   0.005703  0.03  .014423       .014423            40          1    u     

Europium-152                     0.04914      0.05834   0.1    .052369       .052423       -0.03036   0.05522   0.1   .070114       .070129            40          1    u     

Europium-154                     0.01195      0.1419    0.2    .045383       .045388       0.005290   0.1717    0.2   .038336       .038337            40          1    u     

Lead-212                         0.4770       0.04002          .078647       .085887       0.5192     0.04274         .083842       .091874       8    40   0.237  1    u     

Lead-214                         0.5513       0.04071          .092132       .095671       0.4750     0.04607         .10047        .1029         15   40   0.384  1    u     

Potassium-40                     9.125        0.3038           1.0493        1.1448        9.139      0.2471          .98548        1.0869        0    40   0.007  1    u     

Protactinium-234                 -0.08126     0.09649          .12191        .12357        -0.08525   0.09793         .12382        .12562             40          1    u     

Radium-226 (By Bismuth-214)      0.4963       0.03495   0.2    .091914       .094583       0.5302     0.03402   0.2   .093858       .096837       7    40   0.177  1    u     

Thallium-208                     0.1826       0.01328          .038284       .040026       0.1758     0.02045         .045361       .046735       4    40   0.078  1    u     

Thorium-232 (By Actinium-228)    0.4374       0.07776   0.9    .10126        .10609        0.6383     0.04418   0.9   .14693        .15401        37   40   0.772  1    u     

Thorium-234                      0.6869       1.244            .65616        .65936        1.488      1.103           1.4409        1.4477             40          1    u     

Uranium-235                      0.04385      0.1655    0.18   .036094       .036192       0.06759    0.1267    0.18  .037713       .037935            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-04DUP       
Sample Description: QC682996, 196641, SDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_009
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:45           Live Time: 2700   sec

Acquisition Time: 5/10/2013 13:05:15        Real Time: 2705   sec
Analysis Time: 5/10/2013 13:50           Dead Time: 0.19   %

Analysis Quantity: 3.153E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.383E-01      1.469E-01      1.540E-01      4.418E-02
Am-241    #AB    2.354E-02      1.709E-01      1.709E-01      1.393E-01
Bi-212    #      8.834E-01      3.442E-01      3.472E-01      1.439E-01
Bi-214           5.302E-01      9.386E-02      9.684E-02      3.402E-02
Co-60     #AB    2.086E-03      1.442E-02      1.442E-02      5.703E-03
Cs-137    #AB    2.567E-04      2.387E-02      2.387E-02      1.963E-02
Eu-152    #AB   -3.036E-02      7.011E-02      7.013E-02      5.522E-02
Eu-154    #AB    5.290E-03      3.834E-02      3.834E-02      1.717E-01
K-40             9.139E+00      9.855E-01      1.087E+00      2.471E-01
Pa-234    #AB   -8.525E-02      1.238E-01      1.256E-01      9.793E-02
Pb-212           5.192E-01      8.384E-02      9.187E-02      4.274E-02
Pb-214           4.750E-01      1.005E-01      1.029E-01      4.607E-02
Ra-226           1.182E+00      6.967E-01      6.999E-01      4.474E-01
Th-234    #      1.488E+00      1.441E+00      1.448E+00      1.103E+00
Tl-208           1.758E-01      4.536E-02      4.674E-02      2.045E-02
U-235     #AB    6.759E-02      3.771E-02      3.793E-02      1.267E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.513E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:50:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_009.An1               

Sample description                                             
QC682996, 196641, SDUP                                          

Spectrum Filename: C:\User\SPC\Det4\4_20130510_009.An1

Acquisition information
Start time:                 5/10/2013 13:05:15
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1530E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1530E+02) = 

8.5718E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:50:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0856

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.40        4. 362.98   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.96       31.  48.42   0.80  1.777E-02    63.30   3.750  1.488E+00 Th234 

63.30   3.750  1.488E+00 Th234 
74.82       83.  20.31   0.81  2.754E-02
77.13      151.  12.40   0.81  2.930E-02
92.53       27.  58.74   0.83  3.937E-02    92.59   4.343  5.034E-01 Th234 

93.35   4.100  5.280E-01 Ac228 
93.35   5.760  3.758E-01 U235  
92.59   4.343  5.034E-01 Th234 
93.35   5.760  3.758E-01 U235  

92.53       27.  58.74   0.83  3.937E-02    92.59   4.343  5.034E-01 Th234 
93.35   4.100  5.280E-01 Ac228 
93.35   5.760  3.758E-01 U235  

92.58       28.  61.71   0.83  3.899E-02    92.59   4.343  5.210E-01 Th234 
93.35   4.100  5.465E-01 Ac228 
93.35   5.760  3.890E-01 U235  

122.99        4. 362.31   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.20       12. 111.18   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.152E-02 U235  
185.98       60.  27.90   0.93  4.855E-02   185.72  57.000  6.900E-02 U235  

186.21   3.555  1.107E+00 Ra226 
185.72  57.000  6.900E-02 U235  

186.09       64.  29.47   1.09  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.182E+00 Ra226 

205.09        3. 371.09   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.304E-02 U235  

238.69      314.   7.96   1.07  4.347E-02   238.63  43.600  5.192E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:50:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.01       53.  32.26   1.01  4.315E-02   242.00   7.268  5.386E-01 Pb214 
277.41       14.  73.68   0.41  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.26      110.  14.22   1.08  3.829E-02   295.22  18.414  4.831E-01 Pb214 
338.10       74.  19.91   1.04  3.500E-02   338.32  11.400  5.856E-01 Ac228 
351.86      180.  10.31   1.11  3.408E-02   351.93  35.600  4.578E-01 Pb214 
569.09        3. 302.45   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.08      118.  12.44   0.92  2.395E-02   583.19  85.000  1.768E-01 Tl208 
609.38      184.   8.49   1.14  2.322E-02   609.31  45.490  5.302E-01 Bi214 
727.56       38.  18.21   1.79  2.051E-02   727.33   6.650  8.834E-01 Bi212 
861.06       20.  37.68   1.57  1.823E-02   860.53  12.400  2.801E-01 Tl208 
881.18        1. 517.85   1.59  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.48       96.  11.55   1.16  1.750E-02   911.20  26.200  6.612E-01 Ac228 
969.14       36.  26.82   1.66  1.675E-02   968.96  15.900  4.277E-01 Ac228 

1120.72       51.  17.39   0.46  1.507E-02  1120.29  14.910  7.233E-01 Bi214 
1173.40        2. 345.74   1.82  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.88      373.   5.18   2.14  1.229E-02  1460.82  10.550  9.139E+00 K40   
1764.50       14.  30.13   2.18  1.048E-02  1764.49  15.310  2.786E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.33    74.79       119.        53. 1.924E+03   64.37   0.603  -      s 
308.59    77.10       141.       129. 4.389E+03   33.64   0.739  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.83    59.40        94.         4.     0.001   725.97   0.795s
Th-234    252.08    62.96        99.        31.     0.012    96.84   0.799 
Th-234    370.46    92.58       133.        28.     0.010   123.43   0.832s
Ac-228    373.52    93.35       111.        27.     0.010   117.49   0.833D
U-235     373.52    93.35       111.        27.     0.010   117.49   0.833D
Eu-152    486.78   121.69        87.        -8.    -0.003   332.76   0.864s
Eu-154    491.98   122.99       103.         4.     0.001   724.63   0.865s
Pa-234    522.66   130.66       143.       -24.    -0.009   145.24   0.874s
U-235     572.76   143.20        89.        12.     0.005   222.36   0.888s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:50:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.74   185.98       111.        60.     0.022    55.79   0.933 
Ra-226    744.17   186.09       109.        64.     0.024    58.94   1.087 
U-235     820.12   205.09        68.         3.     0.001   742.18   0.954s
Pb-212    954.42   238.69       120.       310.     0.115    15.92   1.073 
Pb-214    967.71   242.01        93.        53.     0.020    64.51   1.009s
Tl-208   1109.23   277.41        42.        14.     0.005   147.36   0.409s
Pb-214   1180.56   295.26        52.       107.     0.040    28.44   1.077 
Pb-212   1200.24   300.18        59.        -7.    -0.003   399.87   1.053s
Ac-228   1351.84   338.10        50.        74.     0.027    39.82   1.044 
Eu-152   1376.64   344.31        46.        -9.    -0.003   230.93   1.098s
Pb-214   1406.84   351.86        57.       175.     0.065    20.61   1.112 
Pa-234   2275.35   569.09        29.         3.     0.001   604.90   1.318s
Tl-208   2331.28   583.08        32.       113.     0.042    24.89   0.922s
Bi-214   2436.44   609.38        24.       176.     0.065    16.99   1.143 
Eu-154   2895.33   724.13        40.        -7.    -0.003   272.97   1.457s
Bi-212   2909.04   727.56         7.        38.     0.014    36.43   1.790s
Eu-152   3107.31   777.14        18.        -2.    -0.001   781.63   1.505s
Tl-208   3442.97   861.06        18.        20.     0.007    75.36   1.574s
Pa-234   3523.43   881.18        22.         1.     0.000  1035.71   1.591s
Pa-234   3531.84   883.28        21.        -2.    -0.001   542.17   1.593s
Ac-228   3644.62   911.48         8.        96.     0.035    23.11   1.162s
Pa-234   3785.93   946.81        22.        -3.    -0.001   446.59   1.644s
Eu-152   3843.80   961.27        25.        -3.    -0.001   422.63   1.658s
Ac-228   3875.27   969.14        28.        36.     0.013    53.65   1.662s
Bi-214   4481.66  1120.72         8.        51.     0.019    34.78   0.463s
Co-60    4692.43  1173.40        20.         2.     0.001   691.49   1.816s
Eu-154   5095.80  1274.22        29.        -2.    -0.001   941.08   1.887s
K-40     5842.74  1460.88        19.       373.     0.138    10.36   2.144 
Bi-214   7058.05  1764.50        10.        14.     0.005    60.27   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3828E-01                                      5.12E+12             
911.20 6.612E-01  (  4.418E-02 1.16E+01 2.62E+01 G  
968.96 4.277E-01 -   1.480E-01 2.68E+01 1.59E+01 G  
338.32 5.856E-01  (  1.316E-01 1.99E+01 1.14E+01 G  

Energy duplication    
93.35 5.280E-01 &   4.826E-01 5.87E+01 4.10E+00 XA 

Am-241   I   2.3536E-02                                      1.58E+05             
59.54 2.354E-02 ?(  1.393E-01 3.63E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 13:50:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   8.8340E-01                                      5.12E+12             
727.33 8.834E-01 *(P 1.439E-01 1.82E+01 6.65E+00 G  
785.37-1.547E-01 & P 1.858E+00 1.65E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.343E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.3024E-01                                      5.84E+05             
609.31 5.302E-01  (P 3.402E-02 8.49E+00 4.55E+01 G  

1120.29 7.233E-01 +   9.193E-02 1.74E+01 1.49E+01 G  
1764.49 2.786E-01 - P 1.424E-01 3.01E+01 1.53E+01 G  

Co-60    T   2.0858E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.703E-03 1.00E+03 1.00E+02 G  
1173.23 4.174E-03 ?(  2.324E-02 3.46E+02 9.98E+01 G  

Cs-137   I   2.5670E-04                                      1.10E+04             
661.66 2.567E-04 %(  1.963E-02 4.65E+03 8.50E+01 G  

Eu-152   I  -3.0361E-02                                      4.94E+03             
344.28-3.036E-02 ?(  5.522E-02 1.15E+02 2.66E+01 G  
121.78-1.889E-02 +   5.062E-02 1.66E+02 2.84E+01 G  
778.90-1.988E-02 +   1.253E-01 3.91E+02 1.30E+01 G  
964.08-4.497E-02 +   1.514E-01 2.11E+02 1.45E+01 G  

1112.08 0.000E+00 +   2.498E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 +   1.570E-01 1.00E+03 2.09E+01 G  

Eu-154   I   5.2904E-03                                      3.14E+03             
873.18 1.109E-03 &(  1.717E-01 9.40E+03 1.22E+01 G  
123.07 6.550E-03 ?(  3.873E-02 3.62E+02 4.04E+01 G  

1274.43-1.109E-02 +   8.479E-02 4.71E+02 3.49E+01 G  
723.30-5.317E-02 +   1.148E-01 1.36E+02 2.00E+01 G  

1004.72 4.321E-03 %   9.037E-02 1.28E+03 1.79E+01 G  
996.25-4.673E-03 %   2.198E-01 2.86E+03 1.05E+01 G  

K-40     N   9.1392E+00                                      4.57E+11             
1460.82 9.139E+00  (P 2.471E-01 5.18E+00 1.06E+01 G  

Pa-234   N  -8.5251E-02                                      1.63E+12             
131.30-8.525E-02 ?(  9.793E-02 7.26E+01 1.82E+01 G  
569.50 3.606E-02 +   1.759E-01 3.02E+02 9.30E+00 G  
946.00-4.236E-02 +   1.507E-01 2.23E+02 1.35E+01 G  
880.52 2.189E-02 +   1.841E-01 5.18E+02 1.05E+01 G  
883.24-4.543E-02 +   1.973E-01 2.71E+02 9.70E+00 G  

Pb-212   N   5.1923E-01                                      5.12E+12             
238.63 5.192E-01  (P 4.274E-02 7.96E+00 4.36E+01 G  
300.09-1.813E-01 & P 4.715E-01 2.00E+02 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.7501E-01                                      5.84E+05             
351.93 4.578E-01  (P 4.607E-02 1.03E+01 3.56E+01 G  
295.22 4.831E-01  (P 7.544E-02 1.42E+01 1.84E+01 G  
242.00 5.386E-01 @(  2.273E-01 3.23E+01 7.27E+00 G  

Ra-226   N   1.1820E+00                                      5.84E+05             
186.21 1.182E+00  (  4.474E-01 2.95E+01 3.56E+00 G  

Th-234   N   1.4879E+00                                      1.63E+12             
63.30 1.488E+00  (  1.103E+00 4.84E+01 3.75E+00 G  
92.59 5.210E-01 -   5.041E-01 6.17E+01 4.34E+00 G  

Tl-208   N   1.7583E-01                                      5.12E+12             
583.19 1.768E-01  (P 2.045E-02 1.24E+01 8.50E+01 G  
277.37 1.632E-01  (P 1.834E-01 7.37E+01 6.60E+00 G  
860.53 2.801E-01 +   1.398E-01 3.77E+01 1.24E+01 G  

U-235    N   6.7594E-02                                      2.57E+11             
143.77 7.152E-02 &(  1.267E-01 1.11E+02 1.09E+01 G  
205.32 4.304E-02 &(  2.601E-01 3.71E+02 5.02E+00 G  
163.36 0.000E+00 -   2.933E-01 1.00E+03 5.08E+00 G  
185.72 6.900E-02  (  2.812E-02 2.79E+01 5.70E+01 G  

Energy duplication    
93.35 3.758E-01 &   3.435E-01 5.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.40        94.         4.     0.001   725.97   2.354E-02   
Th-234      62.96        99.        31.     0.012    96.84   1.488E+00   
Th-234      92.58       133.        28.     0.010   123.43   5.210E-01   
U-235       93.35       111.        27.     0.010   117.49   3.758E-01   
Eu-152     121.69        87.        -8.    -0.003   332.76  -1.889E-02   
Eu-154     122.99       103.         4.     0.001   724.63   6.550E-03   
Pa-234     130.66       143.       -24.    -0.009   145.24  -8.525E-02   
U-235      143.20        89.        12.     0.005   222.36   7.152E-02   
U-235      185.98       111.        60.     0.022    55.79   6.900E-02   
U-235      205.09        68.         3.     0.001   742.18   4.304E-02   
Eu-152     344.31        46.        -9.    -0.003   230.93  -3.036E-02   
Pa-234     569.09        29.         3.     0.001   604.90   3.606E-02   
Eu-154     724.13        40.        -7.    -0.003   272.97  -5.317E-02   
Eu-152     777.14        18.        -2.    -0.001   781.63  -1.988E-02   
Pa-234     881.18        22.         1.     0.000  1035.71   2.189E-02   
Pa-234     883.28        21.        -2.    -0.001   542.17  -4.543E-02   
Pa-234     946.81        22.        -3.    -0.001   446.59  -4.236E-02   
Eu-152     961.27        25.        -3.    -0.001   422.63  -4.497E-02   
Co-60     1173.40        20.         2.     0.001   691.49   4.174E-03   
Eu-154    1274.22        29.        -2.    -0.001   941.08  -1.109E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3828E-01    6.3828E-01   1.4693E-01    1.5401E-01  4.418E-02
Am-241 #A    2.3531E-02    2.3536E-02   1.7087E-01    1.7087E-01  1.393E-01
Bi-212 #     8.8340E-01    8.8340E-01   3.4420E-01    3.4716E-01  1.439E-01
Bi-214       5.3021E-01    5.3024E-01   9.3858E-02    9.6837E-02  3.402E-02
Co-60  #A    2.0470E-03    2.0858E-03   1.4423E-02    1.4423E-02  5.703E-03
Cs-137 #A    2.5586E-04    2.5670E-04   2.3869E-02    2.3869E-02  1.963E-02
Eu-152 #A   -3.0140E-02   -3.0361E-02   7.0114E-02    7.0129E-02  5.522E-02
Eu-154 #A    5.2299E-03    5.2904E-03   3.8336E-02    3.8337E-02  1.717E-01
K-40         9.1392E+00    9.1392E+00   9.8548E-01    1.0869E+00  2.471E-01
Pa-234 #A   -8.5251E-02   -8.5251E-02   1.2382E-01    1.2562E-01  9.793E-02
Pb-212       5.1923E-01    5.1923E-01   8.3842E-02    9.1874E-02  4.274E-02
Pb-214       4.7498E-01    4.7501E-01   1.0047E-01    1.0290E-01  4.607E-02
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Ra-226       1.1819E+00    1.1820E+00   6.9666E-01    6.9992E-01  4.474E-01
Th-234 #     1.4879E+00    1.4879E+00   1.4409E+00    1.4477E+00  1.103E+00
Tl-208       1.7583E-01    1.7583E-01   4.5361E-02    4.6735E-02  2.045E-02
U-235  #A    6.7594E-02    6.7594E-02   3.7713E-02    3.7935E-02  1.267E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.354E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.3543170E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244326 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.5                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  

Page 1 of 1                                                                                                           1513164597003.5

213 of 415



Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 

219 of 415



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244326                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244326 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.5                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  

229 of 415



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

258 of 415



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

320 of 415



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

321 of 415



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:25:24
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10687.   1.54   1.12  1.774E-02
45.48     5175.   2.04   0.79  1.759E-02
46.82     1554.   7.39   0.80  1.756E-02
121.88    85100.   0.37   0.92  1.556E-02   121.78  28.410  9.863E-01 QA122 
244.66    17696.   0.90   0.99  1.231E-02   244.70   7.550  9.762E-01 Qa245 
295.86      913.   8.59   1.15  1.099E-02
344.15    50520.   0.47   1.11  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.54     1869.   4.01   1.23  9.494E-03
411.03     3652.   2.54   1.19  9.042E-03
443.91     4742.   2.00   1.24  8.700E-03
488.69      691.   8.90   1.45  8.235E-03
564.02      631.   8.40   1.33  7.452E-03
586.15      608.  10.54   1.07  7.222E-03
678.69      537.   9.04   1.43  6.259E-03
688.85      980.   6.57   1.43  6.154E-03
719.34      356.  14.99   1.21  5.837E-03
778.98    13330.   1.06   1.53  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.55      406.  15.53   1.16  5.102E-03
867.43     4000.   2.39   1.51  4.894E-03
919.35      501.  10.89   1.69  4.704E-03
964.08    12751.   1.03   1.64  4.540E-03   964.08  14.500  9.929E-01 Qa964 

1005.15      660.   7.03   1.40  4.432E-03
1085.92     8190.   1.19   1.71  4.219E-03
1089.83     1470.   3.91   1.71  4.209E-03
1112.04    10770.   1.11   1.74  4.150E-03
1212.94     1089.   4.30   1.79  3.885E-03
1299.15     1148.   3.66   1.61  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13969.   0.88   1.86  3.372E-03  1408.01  20.850  1.019E+00 Qa1408
1457.45      350.   6.09   1.66  3.242E-03
1528.75      304.   5.87   2.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.96      6035.     10687. 6.025E+05    3.07   1.122  -      s 
181.11    45.46      3000.      5175. 2.942E+05    4.09   0.795  -       D
186.49    46.81      5811.      1554. 8.850E+04   14.78   0.796  -       D

1181.82   295.86      1809.       913. 8.312E+04   17.19   1.153  -      s 
1468.36   367.54      1212.      1869. 1.969E+05    8.02   1.226  -      s 
1642.26   411.03      1410.      3652. 4.039E+05    5.07   1.192  -        
1773.71   443.91      1238.      4742. 5.450E+05    3.99   1.244  -        
1952.77   488.69       995.       691. 8.386E+04   17.80   1.454  -        
2254.05   564.02      1090.       631. 8.467E+04   16.81   1.335  -       D
2342.55   586.15      1130.       608. 8.422E+04   21.08   1.067  -        
2712.81   678.72       988.       521. 8.323E+04   22.66   1.310  -        
2753.33   688.85       988.       980. 1.593E+05   13.13   1.429  -        
2875.30   719.34       889.       356. 6.095E+04   29.99   1.209  -        
3240.21   810.55      1022.       406. 7.967E+04   31.06   1.158  -      s 
3467.78   867.43      1293.      4000. 8.174E+05    4.79   1.510  -        
3675.55   919.35       686.       501. 1.064E+05   21.78   1.693  -      s 
4018.92  1005.15       428.       660. 1.490E+05   14.06   1.404  -        
4342.22  1085.85       681.      8190. 1.941E+06    2.39   1.709  -       D
4357.87  1089.75       915.      1470. 3.492E+05    7.82   1.712  -       D
4446.78  1112.04       798.     10770. 2.595E+06    2.23   1.744  -        
4850.70  1212.94       315.      1089. 2.803E+05    8.60   1.786  -        
5195.88  1299.15       136.      1148. 3.140E+05    7.31   1.611  -        
5829.85  1457.45        20.       350. 1.081E+05   12.17   1.655  -        
6115.45  1528.75         3.       304. 9.945E+04   11.74   2.360  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5151.     85100.   141.833     0.74   0.916 
Qa-245    977.13   244.66      2612.     17696.    29.494     1.80   0.990 
Qa-344   1374.87   344.15      1998.     50520.    84.199     0.95   1.112 
Qa-779   3113.90   778.98      1449.     13330.    22.217     2.11   1.533 
Qa-964   3854.55   964.08       943.     12751.    21.251     2.05   1.642 
Qa-1408  5631.62  1407.95       198.     13969.    23.282     1.75   1.861 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8635E-01                                      4.94E+03             
121.78 9.863E-01  (  1.938E-03 3.72E-01 2.84E+01 G  

Qa-245       9.7624E-01                                      4.94E+03             
244.70 9.762E-01  (  6.570E-03 8.98E-01 7.55E+00 G  

Qa-344       1.0003E+00                                      4.94E+03             
344.28 1.000E+00  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0096E+00                                      4.94E+03             
778.90 1.010E+00  (  6.718E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9290E-01                                      4.94E+03             
964.08 9.929E-01  (  5.572E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.389E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8635E-01   7.3318E-03    1.1284E-01  1.938E-03
Qa-245       8.5789E-01    9.7624E-01   1.7540E-02    1.1282E-01  6.570E-03
Qa-344       8.7902E-01    1.0003E+00   9.4966E-03    1.1459E-01  2.062E-03
Qa-779       8.8723E-01    1.0096E+00   2.1343E-02    1.1722E-01  6.718E-03
Qa-964       8.7254E-01    9.9290E-01   2.0359E-02    1.1517E-01  5.572E-03
Qa-1408      8.9511E-01    1.0186E+00   1.7871E-02    1.1765E-01  2.389E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9839964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

341 of 415



ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 06:36:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

342 of 415



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

346 of 415



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:27:20
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7917.   1.94   1.13  1.673E-02
45.30     4338.   2.45   0.84  1.660E-02
46.72     1192.   9.39   0.84  1.656E-02
121.75    81401.   0.38   0.90  1.472E-02   121.78  28.410  9.977E-01 QA122 
244.69    16984.   0.93   1.06  1.171E-02   244.70   7.550  9.849E-01 Qa245 
295.94      834.   8.02   0.98  1.046E-02
344.34    47972.   0.47   1.13  9.283E-03   344.28  26.590  9.961E-01 Qa344 
367.70     1596.   4.71   1.15  9.054E-03
411.08     3612.   2.48   1.16  8.628E-03
443.92     4544.   2.03   1.24  8.305E-03
488.57      611.  11.06   1.42  7.867E-03
503.37      256.  19.49   1.48  7.721E-03
563.80      504.  12.77   1.20  7.128E-03
586.19      627.  10.04   1.23  6.908E-03
678.58      468.  10.89   1.36  6.000E-03
688.66      962.   7.28   1.41  5.901E-03
778.88    12783.   1.03   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.34     3776.   2.42   1.55  4.690E-03
964.06    12192.   1.02   1.62  4.336E-03   964.08  14.500  9.941E-01 Qa964 

1005.02      663.   7.96   1.72  4.237E-03
1085.83     7839.   1.20   1.70  4.043E-03
1089.86     1283.   4.24   1.70  4.033E-03
1111.95    10590.   1.09   1.72  3.980E-03
1212.90     1151.   4.98   1.66  3.737E-03
1250.22      223.  13.54   0.60  3.647E-03
1274.34      149.  18.22   0.86  3.589E-03
1299.09     1147.   3.48   1.66  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13059.   0.91   1.90  3.267E-03  1408.01  20.850  9.827E-01 Qa1408
1457.43      331.   6.21   1.73  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.77      5992.      7917. 4.732E+05    3.87   1.126  -      s 
181.48    45.23      3463.      4338. 2.614E+05    4.89   0.843  -       D
187.17    46.65      5679.      1192. 7.200E+04   18.79   0.844  -       D

1183.14   295.94      1454.       834. 7.968E+04   16.04   0.984  -        
1470.00   367.70      1272.      1596. 1.763E+05    9.43   1.154  -      s 
1643.42   411.08      1294.      3612. 4.187E+05    4.96   1.164  -        
1774.70   443.92      1203.      4544. 5.471E+05    4.06   1.241  -        
1953.21   488.57      1201.       611. 7.772E+04   22.12   1.423  -      s 
2012.37   503.37       828.       256. 3.317E+04   38.98   1.478  -        
2254.00   563.80      1254.       504. 7.071E+04   25.53   1.201  -        
2343.52   586.19      1075.       627. 9.074E+04   20.08   1.226  -        
2712.99   678.58       789.       468. 7.803E+04   21.77   1.356  -        
2753.28   688.66      1125.       962. 1.630E+05   14.55   1.410  -        
3467.95   867.34      1210.      3776. 8.052E+05    4.85   1.550  -        
4018.72  1005.02       518.       663. 1.565E+05   15.91   1.720  -      s 
4342.02  1085.75       514.      7839. 1.939E+06    2.40   1.698  -       D
4358.15  1089.78       837.      1283. 3.181E+05    8.48   1.700  -       D
4446.55  1111.95       637.     10590. 2.661E+06    2.18   1.722  -        
4850.49  1212.90       418.      1151. 3.080E+05    9.96   1.662  -        
4999.84  1250.22       177.       223. 6.118E+04   27.09   0.605  -      s 
5096.36  1274.34       164.       149. 4.157E+04   36.44   0.856  -      s 
5195.43  1299.09       106.      1147. 3.251E+05    6.95   1.658  -        
5829.22  1457.43        17.       331. 1.051E+05   12.42   1.729  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5067.     81401.   135.668     0.76   0.898 
Qa-245    978.32   244.69      2730.     16984.    28.307     1.87   1.063 
Qa-344   1376.60   344.34      1815.     47999.    79.999     0.97   1.128 
Qa-779   3114.11   778.88      1169.     12783.    21.306     2.06   1.476 
Qa-964   3854.84   964.06       806.     12192.    20.319     2.05   1.619 
Qa-1408  5631.28  1407.98       176.     13059.    21.764     1.81   1.898 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9772E-01                                      4.94E+03             
121.78 9.977E-01  (  2.033E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8495E-01                                      4.94E+03             
244.70 9.849E-01  (  7.060E-03 9.34E-01 7.55E+00 G  

Qa-344       9.9667E-01                                      4.94E+03             
344.28 9.967E-01  (  2.061E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  6.278E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9406E-01                                      4.94E+03             
964.08 9.941E-01  (  5.395E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8269E-01                                      4.94E+03             
1408.01 9.827E-01  (  2.328E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7677E-01    9.9772E-01   7.5991E-03    1.1416E-01  2.033E-03
Qa-245       8.6555E-01    9.8495E-01   1.8403E-02    1.1394E-01  7.060E-03
Qa-344       8.7585E-01    9.9667E-01   9.6493E-03    1.1419E-01  2.061E-03
Qa-779       8.8537E-01    1.0075E+00   2.0758E-02    1.1688E-01  6.278E-03
Qa-964       8.7355E-01    9.9406E-01   2.0354E-02    1.1530E-01  5.395E-03
Qa-1408      8.6356E-01    9.8269E-01   1.7803E-02    1.1359E-01  2.328E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.241E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9635921E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:39:57
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     7772.   2.08   1.08  1.739E-02
45.23     4466.   2.38   0.78  1.723E-02
46.59     1354.   8.37   0.78  1.719E-02
121.76    83247.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16679.   0.92   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.91      808.   8.83   1.13  1.013E-02
344.23    47195.   0.49   1.10  9.109E-03   344.28  26.590  9.990E-01 Qa344 
367.61     1690.   4.91   1.14  8.882E-03
411.06     3436.   2.50   1.19  8.463E-03
443.92     4432.   2.06   1.09  8.147E-03
488.66      585.   8.28   1.24  7.714E-03
563.93      472.  11.90   0.93  6.989E-03
586.29      578.  12.11   1.18  6.773E-03
674.91      244.  16.91   1.41  5.919E-03
678.62      537.   8.50   1.42  5.884E-03
688.63     1032.   7.52   1.27  5.786E-03
719.29      402.  12.53   1.70  5.491E-03
778.93    12532.   1.10   1.48  4.916E-03   778.90  12.970  1.008E+00 Qa779 
810.44      366.  14.33   1.54  4.794E-03
867.43     3648.   2.34   1.39  4.574E-03
919.37      360.  12.29   1.24  4.374E-03
964.05    11852.   1.04   1.68  4.202E-03   964.08  14.500  9.972E-01 Qa964 

1005.16      673.   9.26   1.77  4.107E-03
1085.87     7864.   1.19   1.75  3.922E-03
1089.92     1272.   4.45   1.76  3.913E-03
1112.05    10157.   1.15   1.72  3.862E-03
1212.93      950.   4.59   1.69  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.70      156.  19.28   0.96  3.545E-03
1299.15     1086.   3.80   1.82  3.432E-03
1408.01    13248.   0.89   1.97  3.182E-03  1408.01  20.850  1.024E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    39.72      7342.      7772. 4.469E+05    4.16   1.082  -      s 
181.22    45.21      3398.      4466. 2.593E+05    4.75   0.779  -       D
186.65    46.56      5749.      1354. 7.880E+04   16.74   0.781  -       D

1183.17   295.91      1586.       808. 7.974E+04   17.66   1.132  -        
1469.81   367.61      1482.      1690. 1.903E+05    9.81   1.143  -      s 
1643.51   411.06      1223.      3436. 4.060E+05    4.99   1.191  -        
1774.87   443.92      1212.      4432. 5.440E+05    4.11   1.093  -        
1954.07   488.74      1007.       633. 8.206E+04   18.83   1.088  -        
2254.70   563.93      1032.       472. 6.753E+04   23.80   0.933  -      s 
2344.12   586.29      1306.       578. 8.527E+04   24.21   1.185  -        
2698.20   674.84       694.       236. 3.980E+04   38.35   1.192  -        
2713.38   678.55       737.       527. 8.961E+04   16.97   1.417  -       D
2753.37   688.63      1279.      1032. 1.784E+05   15.03   1.271  -        
2875.98   719.29       761.       402. 7.314E+04   25.07   1.702  -      s 
3240.49   810.44       766.       366. 7.624E+04   28.65   1.536  -      s 
3468.43   867.43      1032.      3648. 7.974E+05    4.67   1.393  -        
3676.18   919.37       551.       360. 8.230E+04   24.58   1.242  -      s 
4019.34  1005.16       655.       673. 1.638E+05   18.52   1.768  -        
4342.21  1085.81       431.      7864. 2.005E+06    2.38   1.752  -       D
4358.45  1089.87       962.      1272. 3.250E+05    8.89   1.755  -       D
4446.98  1112.05       744.     10157. 2.630E+06    2.30   1.719  -        
4850.56  1212.93       278.       950. 2.616E+05    9.17   1.692  -        
4997.70  1249.70       212.       156. 4.386E+04   38.57   0.958  -      s 
5195.57  1299.15       139.      1086. 3.163E+05    7.59   1.816  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.76      5810.     83247.   138.745     0.76   0.855 
Qa-245    978.69   244.76      2443.     16679.    27.799     1.84   1.008 
Qa-344   1376.32   344.23      1938.     47195.    78.658     0.98   1.101 
Qa-779   3114.48   778.93      1438.     12532.    20.886     2.19   1.483 
Qa-964   3854.92   964.05       797.     11852.    19.754     2.07   1.678 
Qa-1408  5631.18  1408.01       136.     13248.    22.080     1.78   1.975 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0068E+00                                      4.94E+03             
121.78 1.007E+00  (  2.148E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0096E+00                                      4.94E+03             
244.70 1.010E+00  (  6.970E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9896E-01                                      4.94E+03             
344.28 9.990E-01  (  2.171E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  7.104E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.533E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0237E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.100E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8471E-01    1.0068E+00   7.6523E-03    1.1519E-01  2.148E-03
Qa-245       8.8721E-01    1.0096E+00   1.8566E-02    1.1675E-01  6.970E-03
Qa-344       8.7785E-01    9.9896E-01   9.7823E-03    1.1446E-01  2.171E-03
Qa-779       8.8537E-01    1.0075E+00   2.2082E-02    1.1712E-01  7.104E-03
Qa-964       8.7631E-01    9.9720E-01   2.0690E-02    1.1571E-01  5.533E-03
Qa-1408      8.9960E-01    1.0237E+00   1.8239E-02    1.1828E-01  2.100E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.7 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.7 keV) 6.0437231E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

364 of 415



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 08:11:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

370 of 415



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510003_BG.An1

Acquisition information
Start time:                 5/10/2013 06:49:11
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.7499E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    1.2099E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:39:34
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    4.1658E+00
Pb-212  <    1.9876E+00
Pb-214  <    1.1845E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    8.6708E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 07:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:58:14
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.1917E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.4150E+00
Ra-226  <    8.4168E+00
Th-234  <    1.0753E+01
Tl-208  <    1.7767E+00
U-235   <    2.4898E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582

Page 1 of 1

393 of 415



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:17

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY� 
Radioisotope Manager 

Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- �-J.-�JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



411 of 415

Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835H: 

SDG# 

244327 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835HCov_HPSCT012.wpd 



• I, I, I. I. I. I. I. I. I. I. I. I. I, 

LOC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29835HCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0802-20 244327-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-18 244327-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-15 244327-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-19 244327-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-17 244327-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0802-16 244327-002 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244327 

EDD Filename: 244327 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244327 
(No Outliers) 



LDC #: 29835H35 
SDG #: 244327 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: ~/c.t(i, 
Page:_,_of_,_ 

Reviewer: ct\ 
2nd Reviewer: , ~ 

v 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

. - .. L• Ari"~ ~ 

I. Technical holdinq times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activity (MDA) 

IX. Samele result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII 
~:-•.J ,._, __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· . c--,,..'0, 

1 12-PE-E0802-15 11 

2 12-PE-E0802-16 12 

3 12-PE-E0802-17 13 

4 12-PE-E0802-18 14 

5 12-PE-E0802-19 15 

6 12-PE-E0802-20 16 

7 17 

8 18 

9 19 

10 20 

~l'lmml"nh:: 

- Sampling dates: ~I ,q I (j 
•Pr 
Ps--

-
N 

~ OLD 
N t,,C'j 
N 

N 

N 

--........ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

-
V1)4v\ \ SC\ ) 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29835H35W.wpd 





Laboratory Job Number 244327
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0802-15       244327-001
12-PE-E0802-16       244327-002
12-PE-E0802-17       244327-003
12-PE-E0802-18       244327-004
12-PE-E0802-19       244327-005
12-PE-E0802-20       244327-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244327
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/05/13
Samples Received:         03/19/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 04/05/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 244327-005; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
12.0

2 of 348



Chain of Custody
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r■:;;:1 TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 p) 3 /J () /J 3 
Chain-of-Custody Record PAD 01396 Page 1 of 1 

Project Name PO Number G s A LABORATORY NAME 

· Radiological Screening Yard N/A A R L 
Project Information 

Project Location Project Number M 9 p ONSITE - Curtis & Section ; Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 
A A 

S~Name fA.-JI (L. Airbill Number s LABORATORY ID M-'I A-NE O N/A p .). 4- 3 8 · -;-e.:, :3 ·t&I-L'3 
Project Contact Project Contact Phone E 

Ji./1./ 3 ~'J- lu~fO w fJ 2.-f 4-/,0/1.3 , Rick Weingarz 415-615-2733 C \ 

Containers LEVEL TYPE 
T 

1 COMMENTS LOCATION SAMPLE II} SAMPl/,E_ID DATE TIME A 1 1 
T 

' 
12-PE-E0802-15 3/19/2013 CA.'f5 1 2 S1 ~ □ □ 1111111 HI 111111111111 n11111,1~ 11111111 I m1 
12-PE-E0802-16 "- 3/19/2013 loq6B- 1 2 S1 ~ □ □ 1111111111 lllllllllllllll RIIII I IIU mlllll 11 H 
12-PE-E0802-17 3/19/2013 Dq~o 1 2 S1 ~ □ □ 1111111 illllllllllllllll 111111111111111111 H ; 

12-PE-E0802-18 3/19/2013 IY'ltJ-3 1 2 S1 ~ □ □ 11111m 11111111111111111111111101111111111 n 
12-PE-E0802-19 3/19/2013 D't'f(p 1 2 S1 ~ □ □ IIDIHlllllllll!IIIIIHIUllllllillllll 
12-PE-E0802-20 3/19/2013 oq'I() 1 2 S1 ~ □ [J llllfflHIIIIIIIIIIIIIIIHIHIHllllilllll 

LAB~RATORY !NSTRUCTIONS/C:OMll/lENTS 

COMPOSITE DESCRIPTid)I/ 

Company 

Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR W.BORATORY) 

1---.,___-~------1-------1------------t TEMPERATURE, SAMPLE CONDITION; COOLER SEAL:. 
Company 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-15                Received:        03/19/13                      
Lab ID:          244327-001                    Prepared:        03/29/13 09:52                
Matrix:          Soil                          Analyzed:        05/10/13 15:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:45                                                               

Analyte                 Result          Uncert           MDA         Project MDA  
Americium-241                        0.07438 U       0.1591          0.1261            0.9    
Bismuth-212                          0.4438          0.4063          0.2613                   
Bismuth-214                          0.4716          0.09061         0.03768                  
Cesium-137                           0 U             0.006764        0.02047           0.07   
Cobalt-60                            0 U             0.006810        0.01586           0.03   
Europium-152                         0.03972 U       0.06238         0.05515           0.1    
Europium-154                        -0.04211 U       0.2039          0.1630            0.2    
Lead-212                             0.3906          0.07636         0.04072                  
Lead-214                             0.4645          0.09470         0.04308                  
Potassium-40                        10.16            1.061           0.3036                   
Protactinium-234                     0.02920 U       0.07351         0.09388                  
Radium-226 (By Bismuth-214)          0.4716          0.09061         0.03768           0.2    
Thallium-208                         0.1672          0.03974         0.01476                  
Thorium-232 (By Actinium-228)        0.5493          0.1068          0.06083           0.9    
Thorium-234                          0.9174 U        0.7219          1.118                    
Uranium-235                          0.05383 U       0.02805         0.1467            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-16                Received:        03/19/13                      
Lab ID:          244327-002                    Prepared:        03/29/13 09:53                
Matrix:          Soil                          Analyzed:        05/10/13 15:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:52                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01077 U        0.1455        0.1191            0.9     
Bismuth-212                          0.4269           0.3680        0.2350                    
Bismuth-214                          0.3469           0.08535       0.03941                   
Cesium-137                          -0.0006890 U      0.02658       0.02182           0.07    
Cobalt-60                           -0.01058 U        0.03034       0.02357           0.03    
Europium-152                         0.03048 U        0.06622       0.04932           0.1     
Europium-154                         0.008581 U       0.03618       0.1585            0.2     
Lead-212                             0.3866           0.06622       0.03100                   
Lead-214                             0.4005           0.08069       0.04095                   
Potassium-40                         8.246            0.9318        0.2431                    
Protactinium-234                     0.07907          0.1024        0.06926                   
Radium-226 (By Bismuth-214)          0.3469           0.08535       0.03941           0.2     
Thallium-208                         0.1207           0.03736       0.01728                   
Thorium-232 (By Actinium-228)        0.3516           0.1007        0.07053           0.9     
Thorium-234                          0.3974 U         0.3971        1.138                     
Uranium-235                          0.03754 U        0.03656       0.1344            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-17                Received:        03/19/13                      
Lab ID:          244327-003                    Prepared:        03/29/13 09:55                
Matrix:          Soil                          Analyzed:        05/10/13 16:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:50                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0 U              0.1037         0.1456            0.9    
Bismuth-212                          0.3078           0.3981         0.2612                   
Bismuth-214                          0.4569           0.09218        0.03881                  
Cesium-137                          -0.007393 U       0.02693        0.02143           0.07   
Cobalt-60                            0 U              0.02470        0.01537           0.03   
Europium-152                         0.02132 U        0.04244        0.04775           0.1    
Europium-154                         0.02860 U        0.07212        0.1420            0.2    
Lead-212                             0.4350           0.07143        0.03541                  
Lead-214                             0.4005           0.08029        0.04731                  
Potassium-40                         9.256            0.9521         0.2395                   
Protactinium-234                     0.0009138 U      0.002889       0.09376                  
Radium-226 (By Bismuth-214)          0.4569           0.09218        0.03881           0.2    
Thallium-208                         0.1508           0.03631        0.01343                  
Thorium-232 (By Actinium-228)        0.4333           0.1045         0.08337           0.9    
Thorium-234                          0.3707 U         1.362          1.102                    
Uranium-235                         -0.1026 U         0.1835         0.1459            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-18                Received:        03/19/13                      
Lab ID:          244327-004                    Prepared:        03/29/13 10:01                
Matrix:          Soil                          Analyzed:        05/10/13 16:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.79 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1349           0.1373         0.1032            0.9     
Bismuth-212                          0.3961           0.4563         0.2786                    
Bismuth-214                          0.3940           0.09291        0.04407                   
Cesium-137                           0 U              0.01637        0.03296           0.07    
Cobalt-60                            0.006591 U       0.02075        0.01585           0.03    
Europium-152                         0.01338 U        0.05244        0.04044           0.1     
Europium-154                         0.02605 U        0.05262        0.1437            0.2     
Lead-212                             0.3629           0.06917        0.03656                   
Lead-214                             0.4897           0.09076        0.03882                   
Potassium-40                         9.954            0.9939         0.2338                    
Protactinium-234                    -0.003659 U       0.01451        0.07264                   
Radium-226 (By Bismuth-214)          0.3940           0.09291        0.04407           0.2     
Thallium-208                         0.1703           0.04362        0.01959                   
Thorium-232 (By Actinium-228)        0.4619           0.1201         0.05906           0.9     
Thorium-234                          0.4072 U         0.6353         1.006                     
Uranium-235                          0.07499 U        0.04734        0.1323            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-19                Received:        03/19/13                      
Lab ID:          244327-005                    Prepared:        03/29/13 10:02                
Matrix:          Soil                          Analyzed:        05/10/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05527 U        0.1537         0.1229            0.9     
Bismuth-212                          0.5185           0.4407         0.2322                    
Bismuth-214                          0.3480           0.07998        0.03992                   
Cesium-137                           0.003056 U       0.02429        0.01967           0.07    
Cobalt-60                            0 U b            0.01306        0.03272           0.03    
Europium-152                         0.03222 U        0.05490        0.05356           0.1     
Europium-154                         0.01922 U        0.05766        0.1181            0.2     
Lead-212                             0.3369           0.07305        0.03999                   
Lead-214                             0.4860           0.09527        0.04044                   
Potassium-40                        10.11             1.027          0.2866                    
Protactinium-234                     0.06528 U        0.09757        0.08381                   
Radium-226 (By Bismuth-214)          0.3480           0.07998        0.03992           0.2     
Thallium-208                         0.1318           0.03643        0.01544                   
Thorium-232 (By Actinium-228)        0.5508           0.1345         0.04269           0.9     
Thorium-234                          0.5135 U         0.6517         1.086                     
Uranium-235                          0.03647 U        0.03936        0.1206            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-20                Received:        03/19/13                      
Lab ID:          244327-006                    Prepared:        03/29/13 10:02                
Matrix:          Soil                          Analyzed:        05/13/13 08:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.2 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:40                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02706 U        0.1581        0.1286            0.9     
Bismuth-212                          0.1315 U         0.4125        0.2578                    
Bismuth-214                          0.4275           0.08128       0.03139                   
Cesium-137                           0.0005631 U      0.02598       0.02135           0.07    
Cobalt-60                            0.005249 U       0.01172       0.02930           0.03    
Europium-152                         0.01029 U        0.04251       0.05229           0.1     
Europium-154                         0.01649 U        0.04717       0.1231            0.2     
Lead-212                             0.4103           0.07446       0.03906                   
Lead-214                             0.4860           0.1029        0.04958                   
Potassium-40                        10.41             1.041         0.2786                    
Protactinium-234                    -0.05689 U        0.1220        0.09783                   
Radium-226 (By Bismuth-214)          0.4275           0.08128       0.03139           0.2     
Thallium-208                         0.1469           0.04355       0.01981                   
Thorium-232 (By Actinium-228)        0.4173           0.1075        0.03923           0.9     
Thorium-234                          0.01305 U        1.283         1.056                     
Uranium-235                          0.03704 U        0.02953       0.1472            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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11 of 348



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

23 of 348



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582

Page 1 of 1

40 of 348



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1

43 of 348



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:21

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             

Page 3 of 4

50 of 348



Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-15                Received:        03/19/13                      
Lab ID:          244327-001                    Prepared:        03/29/13 09:52                
Matrix:          Soil                          Analyzed:        05/10/13 15:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:45                                                               

Analyte                 Result          Uncert           MDA         Project MDA  
Americium-241                        0.07438 U       0.1591          0.1261            0.9    
Bismuth-212                          0.4438          0.4063          0.2613                   
Bismuth-214                          0.4716          0.09061         0.03768                  
Cesium-137                           0 U             0.006764        0.02047           0.07   
Cobalt-60                            0 U             0.006810        0.01586           0.03   
Europium-152                         0.03972 U       0.06238         0.05515           0.1    
Europium-154                        -0.04211 U       0.2039          0.1630            0.2    
Lead-212                             0.3906          0.07636         0.04072                  
Lead-214                             0.4645          0.09470         0.04308                  
Potassium-40                        10.16            1.061           0.3036                   
Protactinium-234                     0.02920 U       0.07351         0.09388                  
Radium-226 (By Bismuth-214)          0.4716          0.09061         0.03768           0.2    
Thallium-208                         0.1672          0.03974         0.01476                  
Thorium-232 (By Actinium-228)        0.5493          0.1068          0.06083           0.9    
Thorium-234                          0.9174 U        0.7219          1.118                    
Uranium-235                          0.05383 U       0.02805         0.1467            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244327-001                   Client ID : 12-PE-E0802-15        

Seqnum : 1523187587011                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_011                                Batch         : 196641                       Time      : 10-MAY-2013 15:32     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.28 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.07438           0.1261      0.9      .15913           .15922           0.018        u        

Bismuth-212                         0.4438            0.2613               .40629           .40692           0.058        u        

Bismuth-214                         0.4716            0.03768              .090605          .093051          0.0017       u        

Cesium-137                          0                 0.02047     0.07     .0067641         .0067641         -0.0026      u        

Cobalt-60                           0                 0.01586     0.03     .00681           .00681           -0.00079     u        

Europium-152                        0.03972           0.05515     0.1      .062381          .062411          0.0099       u        

Europium-154                        -0.04211          0.1630      0.2      .20392           .20393           0.020        u        

Lead-212                            0.3906            0.04072              .076361          .081421          0.0087       u        

Lead-214                            0.4645            0.04308              .094698          .097157          0.0083       u        

Potassium-40                        10.16             0.3036               1.0613           1.1772           -0.32        u        

Protactinium-234                    0.02920           0.09388              .073511          .073869          0.0093       u        

Radium-226 (By Bismuth-214)         0.4716            0.03768     0.2      .090605          .093051          0.0017       u        

Thallium-208                        0.1672            0.01476              .039738          .041153          0.015        u        

Thorium-232 (By Actinium-228)       0.5493            0.06083     0.9      .1068            .11395           0.028        u        

Thorium-234                         0.9174            1.118                .72188           .72707           0.052        u        

Uranium-235                         0.05383           0.1467      0.18     .02805           .028239          0.089        u        

u=use  

Page 1 of 1                                                                                                             1523187587011

54 of 348



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-15          
Sample Description: 244327-001, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:45           Live Time: 2700   sec

Acquisition Time: 5/10/2013 15:32:50        Real Time: 2703   sec
Analysis Time: 5/10/2013 16:18           Dead Time: 0.13   %

Analysis Quantity: 3.233E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.493E-01      1.068E-01      1.140E-01      6.083E-02
Am-241    #AB    7.438E-02      1.591E-01      1.592E-01      1.261E-01
Bi-212    #      4.438E-01      4.063E-01      4.069E-01      2.613E-01
Bi-214           4.716E-01      9.060E-02      9.305E-02      3.768E-02
Co-60     #AB    0.000E+00      6.810E-03      6.810E-03      1.586E-02
Cs-137    #AB    0.000E+00      6.764E-03      6.764E-03      2.047E-02
Eu-152    #AB    3.972E-02      6.238E-02      6.241E-02      5.515E-02
Eu-154    #AB   -4.211E-02      2.039E-01      2.039E-01      1.630E-01
K-40             1.016E+01      1.061E+00      1.177E+00      3.036E-01
Pa-234    #AB    2.920E-02      7.351E-02      7.387E-02      9.388E-02
Pb-212           3.906E-01      7.636E-02      8.142E-02      4.072E-02
Pb-214           4.645E-01      9.470E-02      9.716E-02      4.308E-02
Ra-226    #      1.008E+00      5.434E-01      5.464E-01      3.863E-01
Th-234    #AB    9.174E-01      7.219E-01      7.271E-01      1.118E+00
Tl-208           1.672E-01      3.974E-02      4.115E-02      1.476E-02
U-235     #AB    5.383E-02      2.805E-02      2.824E-02      1.467E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.476E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:18:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_011.An1               

Sample description                                             
244327-001, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_011.An1

Acquisition information
Start time:                 5/10/2013 15:32:50
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2328E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2328E+02) = 

8.3603E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:18:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1012

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.80       12. 106.97   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.20       24.  60.44   0.86  1.671E-02    63.30   3.750  1.192E+00 Th234 
74.66       83.  19.66   0.87  2.583E-02
77.09      103.  16.42   0.87  2.758E-02
93.00       56.  31.43   1.69  3.718E-02    92.59   4.343  1.094E+00 Th234 

93.35   4.100  1.148E+00 Ac228 
93.35   5.760  8.168E-01 U235  

93.01       35.  50.39   0.89  3.682E-02    92.59   4.343  6.799E-01 Th234 
93.35   4.100  7.131E-01 Ac228 
93.35   5.760  5.076E-01 U235  

93.02       38.  45.57   0.89  3.718E-02    92.59   4.343  7.327E-01 Th234 
93.35   4.100  7.684E-01 Ac228 
93.35   5.760  5.470E-01 U235  

122.28       13. 108.93   0.92  4.597E-02   121.78  28.410    PBC<MDA Eu152 
186.15       54.  26.97   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.007E+00 Ra226 
186.15       55.  26.06   0.98  4.662E-02   185.72  57.000  6.416E-02 U235  

186.21   3.555  1.030E+00 Ra226 
238.55      235.   9.45   1.03  4.203E-02   238.63  43.600  3.837E-01 Pb212 
241.92       48.  31.32   0.51  4.172E-02   242.00   7.268  4.937E-01 Pb214 
277.65        5. 236.18   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.16      109.  12.39   1.04  3.721E-02   295.22  18.414  4.756E-01 Pb214 
299.89       18.  48.73   1.09  3.683E-02   300.09   3.180  4.841E-01 Pb212 
338.33       70.  15.88   0.87  3.412E-02   338.32  11.400  5.414E-01 Ac228 
352.05      181.   9.75   0.92  3.324E-02   351.93  35.600  4.528E-01 Pb214 
571.10        1. 491.88   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
582.88      108.  11.88   1.22  2.357E-02   583.19  85.000  1.672E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:18:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.22      158.   8.93   1.46  2.287E-02   609.31  45.490  4.716E-01 Bi214 
727.21       18.  45.78   1.45  2.025E-02   727.33   6.650  4.056E-01 Bi212 
786.27        5. 149.04   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.59       18.  33.22   0.99  1.803E-02   860.53  12.400  2.521E-01 Tl208 
881.74        4. 166.13   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  7.970E-02 Pa234 
881.85        5. 125.86   1.56  1.770E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  9.479E-02 Pa234 
911.21       83.  13.46   1.23  1.732E-02   911.20  26.200  5.689E-01 Ac228 
944.75        2. 284.07   1.60  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.36       10.  78.54   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.31       44.  19.73   0.85  1.658E-02   968.96  15.900  5.226E-01 Ac228 

1120.22       23.  30.09   0.39  1.494E-02  1120.29  14.910  3.182E-01 Bi214 
1407.56        4. 107.70   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.88      422.   5.00   1.80  1.219E-02  1460.82  10.550  1.015E+01 K40   
1764.78       16.  31.31   2.05  1.039E-02  1764.49  15.310  3.042E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.80    74.66       109.        63. 2.431E+03   55.44   0.578  -      s 
308.51    77.09       113.        93. 3.368E+03   40.45   0.665  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.42    59.80        71.        12.     0.004   213.94   0.857s
Th-234    253.01    63.20        94.        24.     0.009   120.87   0.861s
Th-234    372.12    93.01       139.        35.     0.013   100.79   0.890s
Ac-228    373.49    93.35       104.        56.     0.021    62.85   1.691D
U-235     373.49    93.35       130.        38.     0.014    91.14   0.891D
Eu-152    489.09   122.28        96.        13.     0.005   217.86   0.918s
Pa-234    524.22   131.07       125.        -7.    -0.002   486.63   0.928s
U-235     652.15   163.08       118.       -12.    -0.004   264.43   0.959s
U-235     744.34   186.15        75.        55.     0.020    52.11   0.980s
Ra-226    744.32   186.15        79.        54.     0.020    53.93   0.981s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:18:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.77   238.55       107.       227.     0.084    18.91   1.027 
Pb-214    967.24   241.92        76.        48.     0.018    62.65   0.514s
Tl-208   1110.03   277.65        60.         5.     0.002   472.35   1.066s
Pb-214   1180.04   295.16        35.       105.     0.039    24.78   1.038 
Pb-212   1198.94   299.89        41.        18.     0.007    97.46   1.087s
Ac-228   1352.60   338.33        23.        68.     0.025    31.76   0.870s
Eu-152   1375.32   344.01        46.        -2.    -0.001   866.33   1.127s
Pb-214   1407.44   352.05        50.       173.     0.064    19.49   0.925 
Pa-234   2283.20   571.10        26.         1.     0.001   983.77   1.320s
Tl-208   2330.30   582.88        17.       108.     0.040    23.77   1.219s
Bi-214   2435.60   609.22        30.       158.     0.059    17.86   1.456 
Eu-154   2894.65   724.01        39.        -8.    -0.003   223.57   1.442s
Bi-212   2907.44   727.21        24.        18.     0.007    91.55   1.445s
Bi-212   3143.68   786.27        21.         5.     0.002   298.08   1.489s
Tl-208   3440.95   860.59         7.        18.     0.007    66.44   0.988s
Eu-154   3494.77   874.05        24.        -3.    -0.001   484.30   1.553s
Pa-234   3525.53   881.74        25.         4.     0.002   332.26   1.558s
Pa-234   3525.99   881.85        19.         5.     0.002   251.72   1.560s
Ac-228   3643.40   911.21        15.        83.     0.031    26.92   1.234 
Pa-234   3777.58   944.75        13.         2.     0.001   568.14   1.604s
Eu-152   3856.03   964.36        29.        10.     0.004   157.07   1.617s
Ac-228   3875.84   969.31        10.        44.     0.016    39.45   0.851s
Eu-154   3985.23   996.65        21.        -3.    -0.001   433.57   1.638s
Eu-152   4451.27  1113.13        23.        -6.    -0.002   259.81   1.714s
Bi-214   4479.63  1120.22        14.        23.     0.008    60.18   0.389s
Eu-154   5100.34  1275.33        24.        -4.    -0.001   364.70   1.812s
Eu-152   5629.59  1407.56         6.         4.     0.001   215.41   1.886s
K-40     5843.03  1460.88        29.       422.     0.156    10.00   1.795 
Bi-214   7059.82  1764.78        11.        16.     0.006    62.61   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4927E-01                                      5.12E+12             
911.20 5.689E-01  (P 6.083E-02 1.35E+01 2.62E+01 G  
968.96 5.226E-01  (  8.867E-02 1.97E+01 1.59E+01 G  
338.32 5.414E-01  (P 8.896E-02 1.59E+01 1.14E+01 G  

Energy duplication    
93.35 1.148E+00 +   4.814E-01 3.14E+01 4.10E+00 XA 

Am-241   I   7.4381E-02                                      1.58E+05             
59.54 7.438E-02 &(  1.261E-01 1.07E+02 3.59E+01 G  

59 of 348



ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 16:18:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.4377E-01                                      5.12E+12             
727.33 4.056E-01  (  2.613E-01 4.58E+01 6.65E+00 G  
785.37 6.722E-01 &(  1.568E+00 1.49E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.589E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.7156E-01                                      5.84E+05             
609.31 4.716E-01  (P 3.768E-02 8.93E+00 4.55E+01 G  

1120.29 3.182E-01 - P 1.217E-01 3.01E+01 1.49E+01 G  
1764.49 3.042E-01 - P 1.491E-01 3.13E+01 1.53E+01 G  

Eu-152   I   3.9715E-02                                      4.94E+03             
344.28-7.821E-03 &(  5.515E-02 4.33E+02 2.66E+01 G  
121.78 3.136E-02 ?(  5.444E-02 1.09E+02 2.84E+01 G  
778.90 0.000E+00 -   1.755E-01 1.00E+03 1.30E+01 G  
964.08 1.354E-01  (  1.610E-01 7.85E+01 1.45E+01 G  

1112.08-8.615E-02 +   1.743E-01 1.30E+02 1.34E+01 G  
1408.01 4.521E-02 &(  7.051E-02 1.08E+02 2.09E+01 G  

Eu-154   I  -4.2107E-02                                      3.14E+03             
873.18-4.211E-02 ?(  1.630E-01 2.42E+02 1.22E+01 G  
123.07-2.190E-03 &   4.291E-02 1.19E+03 4.04E+01 G  

1274.43-2.639E-02 +   7.624E-02 1.82E+02 3.49E+01 G  
723.30-6.389E-02 &   1.119E-01 1.12E+02 2.00E+01 G  

1004.72-6.627E-03 %   1.101E-01 1.02E+03 1.79E+01 G  
996.25-5.648E-02 +   1.946E-01 2.17E+02 1.05E+01 G  

K-40     N   1.0155E+01                                      4.57E+11             
1460.82 1.015E+01  (P 3.036E-01 5.00E+00 1.06E+01 G  

Pa-234   N   2.9203E-02                                      1.63E+12             
131.30-2.373E-02 ?(  9.388E-02 2.43E+02 1.82E+01 G  
569.50 2.072E-02 &(  1.656E-01 4.92E+02 9.30E+00 G  
946.00 2.485E-02 &(  1.123E-01 2.84E+02 1.35E+01 G  
880.52 7.347E-02 ?(  1.927E-01 1.66E+02 1.05E+01 G  
883.24 9.479E-02 ?(  1.844E-01 1.26E+02 9.70E+00 G  

Pb-212   N   3.9056E-01                                      5.12E+12             
238.63 3.837E-01  (P 4.072E-02 9.45E+00 4.36E+01 G  
300.09 4.841E-01 ?(P 3.965E-01 4.87E+01 3.18E+00 G  

Pb-214   N   4.6451E-01                                      5.84E+05             
351.93 4.528E-01  (P 4.308E-02 9.75E+00 3.56E+01 G  
295.22 4.756E-01  (P 6.209E-02 1.24E+01 1.84E+01 G  
242.00 4.937E-01  (P 2.070E-01 3.13E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.0075E+00                                      5.84E+05             
186.21 1.007E+00  (  3.863E-01 2.70E+01 3.56E+00 G  

Th-234   N   9.1737E-01                                      1.63E+12             
63.30 1.192E+00  (  1.118E+00 6.04E+01 3.75E+00 G  
92.59 6.799E-01  (  5.319E-01 5.04E+01 4.34E+00 G  

Tl-208   N   1.6720E-01                                      5.12E+12             
583.19 1.672E-01 @(  1.476E-02 1.19E+01 8.50E+01 G  
277.37 5.742E-02 -   2.192E-01 2.36E+02 6.60E+00 G  
860.53 2.521E-01 +   8.417E-02 3.32E+01 1.24E+01 G  

U-235    N   5.3828E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.467E-01 1.00E+03 1.09E+01 G  
205.32 4.600E-03 %   2.465E-01 3.26E+03 5.02E+00 G  
163.36-1.514E-01 +   3.217E-01 1.32E+02 5.08E+00 G  
185.72 6.416E-02  (  2.357E-02 2.61E+01 5.70E+01 G  

Energy duplication    
93.35 5.470E-01     3.836E-01 4.56E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.80        71.        12.     0.004   213.94   7.438E-02   
Th-234      63.20        94.        24.     0.009   120.87   1.192E+00   
Th-234      93.01       139.        35.     0.013   100.79   6.799E-01   
U-235       93.35       130.        38.     0.014    91.14   5.470E-01   
Eu-152     122.28        96.        13.     0.005   217.86   3.136E-02   
Pa-234     131.07       125.        -7.    -0.002   486.63  -2.373E-02   
U-235      163.08       118.       -12.    -0.004   264.43  -1.514E-01   
U-235      186.15        75.        55.     0.020    52.11   6.416E-02   
Ra-226     186.15        79.        54.     0.020    53.93   1.007E+00   
Eu-152     344.01        46.        -2.    -0.001   866.33  -7.821E-03   
Pa-234     571.10        26.         1.     0.001   983.77   2.072E-02   
Eu-154     724.01        39.        -8.    -0.003   223.57  -6.389E-02   
Bi-212     727.21        24.        18.     0.007    91.55   4.056E-01   
Bi-212     786.27        21.         5.     0.002   298.08   6.722E-01   
Eu-154     874.05        24.        -3.    -0.001   484.30  -4.211E-02   
Pa-234     881.74        25.         4.     0.002   332.26   7.347E-02   
Pa-234     881.85        19.         5.     0.002   251.72   9.479E-02   
Pa-234     944.75        13.         2.     0.001   568.14   2.485E-02   
Eu-152     964.36        29.        10.     0.004   157.07   1.354E-01   
Eu-154     996.65        21.        -3.    -0.001   433.57  -5.648E-02   
Eu-152    1113.13        23.        -6.    -0.002   259.81  -8.615E-02   
Eu-154    1275.33        24.        -4.    -0.001   364.70  -2.639E-02   
Eu-152    1407.56         6.         4.     0.001   215.41   4.521E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4927E-01    5.4927E-01   1.0680E-01    1.1395E-01  6.083E-02
Am-241 #A    7.4364E-02    7.4381E-02   1.5913E-01    1.5922E-01  1.261E-01
Bi-212 #     4.4377E-01    4.4377E-01   4.0629E-01    4.0692E-01  2.613E-01
Bi-214       4.7153E-01    4.7156E-01   9.0605E-02    9.3051E-02  3.768E-02
Co-60  #A    0.0000E+00    0.0000E+00   6.8100E-03    6.8100E-03  1.586E-02
Cs-137 #A    0.0000E+00    0.0000E+00   6.7641E-03    6.7641E-03  2.047E-02
Eu-152 #A    3.9425E-02    3.9715E-02   6.2381E-02    6.2411E-02  5.515E-02
Eu-154 #A   -4.1624E-02   -4.2107E-02   2.0392E-01    2.0393E-01  1.630E-01
K-40         1.0155E+01    1.0155E+01   1.0613E+00    1.1772E+00  3.036E-01
Pa-234 #A    2.9203E-02    2.9203E-02   7.3511E-02    7.3869E-02  9.388E-02
Pb-212       3.9056E-01    3.9056E-01   7.6361E-02    8.1421E-02  4.072E-02
Pb-214       4.6448E-01    4.6451E-01   9.4698E-02    9.7157E-02  4.308E-02
Ra-226 #     1.0074E+00    1.0075E+00   5.4338E-01    5.4642E-01  3.863E-01
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Th-234 #A    9.1737E-01    9.1737E-01   7.2188E-01    7.2707E-01  1.118E+00
Tl-208       1.6720E-01    1.6720E-01   3.9738E-02    4.1153E-02  1.476E-02
U-235  #A    5.3828E-02    5.3828E-02   2.8050E-02    2.8239E-02  1.467E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.220E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2197986E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-16                Received:        03/19/13                      
Lab ID:          244327-002                    Prepared:        03/29/13 09:53                
Matrix:          Soil                          Analyzed:        05/10/13 15:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:52                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01077 U        0.1455        0.1191            0.9     
Bismuth-212                          0.4269           0.3680        0.2350                    
Bismuth-214                          0.3469           0.08535       0.03941                   
Cesium-137                          -0.0006890 U      0.02658       0.02182           0.07    
Cobalt-60                           -0.01058 U        0.03034       0.02357           0.03    
Europium-152                         0.03048 U        0.06622       0.04932           0.1     
Europium-154                         0.008581 U       0.03618       0.1585            0.2     
Lead-212                             0.3866           0.06622       0.03100                   
Lead-214                             0.4005           0.08069       0.04095                   
Potassium-40                         8.246            0.9318        0.2431                    
Protactinium-234                     0.07907          0.1024        0.06926                   
Radium-226 (By Bismuth-214)          0.3469           0.08535       0.03941           0.2     
Thallium-208                         0.1207           0.03736       0.01728                   
Thorium-232 (By Actinium-228)        0.3516           0.1007        0.07053           0.9     
Thorium-234                          0.3974 U         0.3971        1.138                     
Uranium-235                          0.03754 U        0.03656       0.1344            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244327-002                   Client ID : 12-PE-E0802-16        

Seqnum : 1533187599012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_012                                Batch         : 196641                       Time      : 10-MAY-2013 15:33     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.45 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01077          0.1191      0.9      .1455            .1455            0.018        u        

Bismuth-212                         0.4269            0.2350               .36799           .36864           0.058        u        

Bismuth-214                         0.3469            0.03941              .08535           .086762          0.0017       u        

Cesium-137                          -0.0006890        0.02182     0.07     .02658           .02658           -0.0026      u        

Cobalt-60                           -0.01058          0.02357     0.03     .030344          .030348          -0.00079     u        

Europium-152                        0.03048           0.04932     0.1      .066215          .066231          0.0099       u        

Europium-154                        0.008581          0.1585      0.2      .03618           .036183          0.020        u        

Lead-212                            0.3866            0.03100              .066218          .071881          0.0087       u        

Lead-214                            0.4005            0.04095              .080686          .082832          0.0083       u        

Potassium-40                        8.246             0.2431               .93179           1.0195           -0.32        u        

Protactinium-234                    0.07907           0.06926              .10236           .10423           0.0093       u        

Radium-226 (By Bismuth-214)         0.3469            0.03941     0.2      .08535           .086762          0.0017       u        

Thallium-208                        0.1207            0.01728              .037355          .038145          0.015        u        

Thorium-232 (By Actinium-228)       0.3516            0.07053     0.9      .10073           .10389           0.028        u        

Thorium-234                         0.3974            1.138                .39708           .39885           0.052        u        

Uranium-235                         0.03754           0.1344      0.18     .03656           .036631          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-16          
Sample Description: 244327-002, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:52           Live Time: 2700   sec

Acquisition Time: 5/10/2013 15:33:58        Real Time: 2705   sec
Analysis Time: 5/10/2013 16:19           Dead Time: 0.18   %

Analysis Quantity: 3.205E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.516E-01      1.007E-01      1.039E-01      7.053E-02
Am-241    #AB   -1.077E-02      1.455E-01      1.455E-01      1.191E-01
Bi-212    #      4.269E-01      3.680E-01      3.686E-01      2.350E-01
Bi-214           3.469E-01      8.535E-02      8.676E-02      3.941E-02
Co-60     #AB   -1.058E-02      3.034E-02      3.035E-02      2.357E-02
Cs-137    #AB   -6.890E-04      2.658E-02      2.658E-02      2.182E-02
Eu-152    #AB    3.048E-02      6.621E-02      6.623E-02      4.932E-02
Eu-154    #AB    8.581E-03      3.618E-02      3.618E-02      1.585E-01
K-40             8.246E+00      9.318E-01      1.019E+00      2.431E-01
Pa-234    #      7.907E-02      1.024E-01      1.042E-01      6.926E-02
Pb-212           3.866E-01      6.622E-02      7.188E-02      3.100E-02
Pb-214           4.005E-01      8.069E-02      8.283E-02      4.095E-02
Ra-226    #      5.380E-01      4.878E-01      4.887E-01      3.674E-01
Th-234    #AB    3.974E-01      3.971E-01      3.989E-01      1.138E+00
Tl-208           1.207E-01      3.736E-02      3.815E-02      1.728E-02
U-235     #AB    3.754E-02      3.656E-02      3.663E-02      1.344E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.137E+01

Analyst: Andrew Alexander
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Sample description                                             
244327-002, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_012.An1

Acquisition information
Start time:                 5/10/2013 15:33:58
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2045E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2045E+02) = 

8.4341E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1114

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.27        4. 352.72   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.977E-01 Th234 
74.82       73.  21.33   0.81  2.761E-02
76.96       91.  18.56   0.81  2.923E-02
93.12       31.  49.96   0.83  3.899E-02    92.59   4.343  5.698E-01 Th234 

93.35   4.100  5.977E-01 Ac228 
93.35   5.760  4.254E-01 U235  
92.59   4.343  5.698E-01 Th234 
93.35   5.760  4.254E-01 U235  

93.12       32.  47.71   0.60  3.937E-02    92.59   4.343  5.812E-01 Th234 
93.35   4.100  6.096E-01 Ac228 
93.35   5.760  4.339E-01 U235  

93.13       30.  50.11   0.83  3.937E-02    92.59   4.343  5.593E-01 Th234 
93.35   4.100  5.867E-01 Ac228 
93.35   5.760  4.176E-01 U235  

131.87       20.  65.57   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.60        4. 359.65   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.290E-02 U235  
186.14       30.  45.33   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.380E-01 Ra226 
185.72  57.000  3.352E-02 U235  

186.15       28.  48.69   0.93  4.855E-02   185.72  57.000  3.185E-02 U235  
186.21   3.555  5.112E-01 Ra226 

205.94       10. 131.72   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.340E-01 U235  

238.75      236.   8.41   1.06  4.347E-02   238.63  43.600  3.820E-01 Pb212 
295.35       94.  16.26   0.71  3.829E-02   295.22  18.414  4.160E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.43       17.  50.28   1.05  3.789E-02   300.09   3.180  4.485E-01 Pb212 
338.16       58.  20.03   0.65  3.501E-02   338.32  11.400  4.580E-01 Ac228 
344.95        8. 108.61   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.81      157.  10.79   1.09  3.408E-02   351.93  35.600  3.925E-01 Pb214 
583.35       83.  14.70   0.99  2.394E-02   583.19  85.000  1.207E-01 Tl208 
609.23      117.  11.57   1.53  2.322E-02   609.31  45.490  3.469E-01 Bi214 
727.73       17.  37.27   1.46  2.051E-02   727.33   6.650  3.869E-01 Bi212 
778.43        1. 581.91   1.51  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.55        5. 152.17   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.72        4. 165.46   1.57  1.823E-02   860.53  12.400    PBC<MDA Tl208 
880.48        6. 111.63   1.59  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.09       70.  17.19   0.87  1.750E-02   911.20  26.200  4.769E-01 Ac228 
963.78        4. 208.14   1.66  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.95       48.  17.67   0.78  1.675E-02   968.96  15.900  5.571E-01 Ac228 
996.35        3. 210.81   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.58        2. 432.04   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.39       35.  22.68   1.78  1.507E-02  1120.29  14.910  4.881E-01 Bi214 
1460.89      357.   5.41   1.83  1.229E-02  1460.82  10.550  8.245E+00 K40   
1764.70       13.  33.06   2.18  1.048E-02  1764.49  15.310  2.588E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.68    74.87        96.        48. 1.738E+03   64.55   0.480  -      s 
308.21    77.01       109.        82. 2.798E+03   43.88   0.904  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.48    59.31        71.        -2.    -0.001  1351.27   0.795s
Th-234    253.29    63.27       109.         4.     0.002   705.44   0.799s
Th-234    372.61    93.12       104.        31.     0.011    99.92   0.832s
Ac-228    373.52    93.35        84.        32.     0.012    95.42   0.595D
U-235     373.52    93.35       100.        30.     0.011   100.21   0.833D
Pa-234    527.47   131.87        74.        20.     0.007   131.15   0.874s
U-235     574.36   143.60       103.         4.     0.001   719.29   0.888s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     744.43   186.15        80.        28.     0.010    97.39   0.933s
Ra-226    744.40   186.14        76.        30.     0.011    90.66   0.934 
U-235     823.53   205.94        83.        10.     0.004   263.44   0.954s
Pb-212    954.68   238.75        65.       232.     0.086    16.81   1.065 
Pb-214   1180.94   295.35        49.        94.     0.035    32.52   0.715s
Pb-212   1201.23   300.43        36.        17.     0.006   100.56   1.053s
Ac-228   1352.04   338.16        32.        58.     0.022    40.05   0.648s
Eu-152   1379.20   344.95        38.         8.     0.003   217.21   1.098s
Pb-214   1406.61   351.81        47.       152.     0.056    21.59   1.089 
Tl-208   2332.35   583.35        23.        79.     0.029    29.39   0.987s
Bi-214   2435.85   609.23        33.       117.     0.043    23.14   1.529 
Bi-212   2909.70   727.73        19.        17.     0.006    74.55   1.460 
Eu-152   3112.50   778.43        30.         1.     0.000  1163.82   1.505s
Bi-212   3140.94   785.55        29.         5.     0.002   304.35   1.511s
Tl-208   3441.61   860.72        23.         4.     0.002   330.92   1.574s
Pa-234   3520.63   880.48        19.         6.     0.002   223.26   1.591s
Pa-234   3530.20   882.87        29.        -1.     0.000  1265.42   1.593s
Ac-228   3643.70   911.25        20.        45.     0.017    40.98   1.616s
Eu-152   3853.83   963.78        25.         4.     0.001   416.27   1.658s
Ac-228   3874.51   968.95         8.        48.     0.018    35.34   0.780s
Eu-154   3984.10   996.35        18.         3.     0.001   421.62   1.683s
Eu-154   4017.02  1004.58        21.         2.     0.001   864.07   1.690s
Eu-152   4448.36  1112.40        19.        -2.    -0.001   635.85   1.771s
Bi-214   4480.33  1120.39        14.        35.     0.013    45.35   1.777 
Co-60    4681.99  1170.80        15.        -1.     0.000  1224.56   1.816s
Eu-154   5111.31  1278.09        18.        -4.    -0.002   292.91   1.887s
Co-60    5332.08  1333.27        18.        -4.    -0.002   286.93   1.926s
K-40     5842.80  1460.89        19.       342.     0.127    10.82   1.835 
Bi-214   7058.86  1764.70        11.        13.     0.005    66.11   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5155E-01                                      5.12E+12             
911.20 3.052E-01 ?(  7.053E-02 2.05E+01 2.62E+01 G  
968.96 5.571E-01 +   7.968E-02 1.77E+01 1.59E+01 G  
338.32 4.580E-01  (  1.024E-01 2.00E+01 1.14E+01 G  

Energy duplication    
93.35 6.096E-01     4.145E-01 4.77E+01 4.10E+00 XA 

Am-241   I  -1.0768E-02                                      1.58E+05             
59.54-1.077E-02 &(  1.191E-01 6.76E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.2686E-01                                      5.12E+12             
727.33 3.869E-01  (P 2.350E-01 3.73E+01 6.65E+00 G  
785.37 6.660E-01 ?(P 1.822E+00 1.52E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.839E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.4693E-01                                      5.84E+05             
609.31 3.469E-01  (P 3.941E-02 1.16E+01 4.55E+01 G  

1120.29 4.881E-01 +   1.218E-01 2.27E+01 1.49E+01 G  
1764.49 2.588E-01 - P 1.531E-01 3.31E+01 1.53E+01 G  

Co-60    T  -1.0575E-02                                      1.93E+03             
1332.49-1.058E-02 ?(  2.357E-02 1.43E+02 1.00E+02 G  
1173.23-2.005E-03 &   1.993E-02 6.12E+02 9.98E+01 G  

Cs-137   I  -6.8901E-04                                      1.10E+04             
661.66-6.890E-04 %(  2.182E-02 1.93E+03 8.50E+01 G  

Eu-152   I   3.0484E-02                                      4.94E+03             
344.28 2.905E-02 ?(  4.932E-02 1.09E+02 2.66E+01 G  
121.78 3.293E-04 %   4.494E-02 8.29E+03 2.84E+01 G  
778.90 1.663E-02 &(  1.577E-01 5.82E+02 1.30E+01 G  
964.08 4.551E-02 ?(  1.508E-01 2.08E+02 1.45E+01 G  

1112.08-3.050E-02 +   1.557E-01 3.18E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.892E-01 1.00E+03 2.09E+01 G  

Eu-154   I   8.5812E-03                                      3.14E+03             
873.18 0.000E+00 &(  1.585E-01 1.00E+03 1.22E+01 G  
123.07 0.000E+00 &(  2.946E-02 1.00E+03 4.04E+01 G  

1274.43-2.833E-02 +   6.452E-02 1.46E+02 3.49E+01 G  
723.30 0.000E+00 &(  1.676E-01 1.00E+03 2.00E+01 G  

1004.72 1.655E-02 ?(  1.157E-01 4.32E+02 1.79E+01 G  
996.25 5.438E-02 &(  1.816E-01 2.11E+02 1.05E+01 G  

K-40     N   8.2455E+00                                      4.57E+11             
1460.82 8.245E+00  (P 2.431E-01 5.41E+00 1.06E+01 G  

Pa-234   N   7.9065E-02                                      1.63E+12             
131.30 6.826E-02  (  6.926E-02 6.56E+01 1.82E+01 G  
569.50-2.133E-03 %   1.938E-01 5.52E+03 9.30E+00 G  
946.00 3.214E-03 &   1.709E-01 3.23E+03 1.35E+01 G  
880.52 9.780E-02 ?(  1.672E-01 1.12E+02 1.05E+01 G  
883.24-2.203E-02 -   2.273E-01 6.33E+02 9.70E+00 G  

Pb-212   N   3.8655E-01                                      5.12E+12             
238.63 3.820E-01  (P 3.100E-02 8.41E+00 4.36E+01 G  
300.09 4.485E-01 ?(P 3.634E-01 5.03E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.0053E-01                                      5.84E+05             
351.93 3.925E-01  (P 4.095E-02 1.08E+01 3.56E+01 G  
295.22 4.160E-01  (P 7.233E-02 1.63E+01 1.84E+01 G  
242.00-7.172E-03 %   2.193E-01 1.86E+03 7.27E+00 G  

Ra-226   N   5.3798E-01                                      5.84E+05             
186.21 5.380E-01  (  3.674E-01 4.53E+01 3.56E+00 G  

Th-234   N   3.9740E-01                                      1.63E+12             
63.30 1.977E-01 ?(  1.138E+00 3.53E+02 3.75E+00 G  
92.59 5.698E-01  (  4.375E-01 5.00E+01 4.34E+00 G  

Tl-208   N   1.2071E-01                                      5.12E+12             
583.19 1.207E-01  (P 1.728E-02 1.47E+01 8.50E+01 G  
277.37-5.759E-03 % P 2.165E-01 1.00E+03 6.60E+00 G  
860.53 5.917E-02 &   1.543E-01 1.65E+02 1.24E+01 G  

U-235    N   3.7541E-02                                      2.57E+11             
143.77 2.290E-02 &(  1.344E-01 3.60E+02 1.09E+01 G  
205.32 1.340E-01 &(  2.825E-01 1.32E+02 5.02E+00 G  
163.36-1.584E-02 &   3.204E-01 1.23E+03 5.08E+00 G  
185.72 3.185E-02 ?(  2.357E-02 4.87E+01 5.70E+01 G  

Energy duplication    
93.35 4.176E-01 @   3.213E-01 5.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31        71.        -2.    -0.001  1351.27  -1.077E-02   
Th-234      63.27       109.         4.     0.002   705.44   1.977E-01   
Th-234      93.12       104.        31.     0.011    99.92   5.698E-01   
U-235       93.35       100.        30.     0.011   100.21   4.176E-01   
Pa-234     131.87        74.        20.     0.007   131.15   6.826E-02   
U-235      143.60       103.         4.     0.001   719.29   2.290E-02   
U-235      186.15        80.        28.     0.010    97.39   3.185E-02   
Ra-226     186.14        76.        30.     0.011    90.66   5.380E-01   
U-235      205.94        83.        10.     0.004   263.44   1.340E-01   
Eu-152     344.95        38.         8.     0.003   217.21   2.905E-02   
Bi-212     727.73        19.        17.     0.006    74.55   3.869E-01  P
Eu-152     778.43        30.         1.     0.000  1163.82   1.663E-02   
Bi-212     785.55        29.         5.     0.002   304.35   6.660E-01  P
Pa-234     880.48        19.         6.     0.002   223.26   9.780E-02   
Pa-234     882.87        29.        -1.     0.000  1265.42  -2.203E-02   
Eu-152     963.78        25.         4.     0.001   416.27   4.551E-02   
Eu-154     996.35        18.         3.     0.001   421.62   5.438E-02   
Eu-154    1004.58        21.         2.     0.001   864.07   1.655E-02   
Eu-152    1112.40        19.        -2.    -0.001   635.85  -3.050E-02   
Co-60     1170.80        15.        -1.     0.000  1224.56  -2.005E-03   
Eu-154    1278.09        18.        -4.    -0.002   292.91  -2.833E-02   
Co-60     1333.27        18.        -4.    -0.002   286.93  -1.058E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.5155E-01    3.5155E-01   1.0073E-01    1.0389E-01  7.053E-02
Am-241 #A   -1.0765E-02   -1.0768E-02   1.4550E-01    1.4550E-01  1.191E-01
Bi-212 #     4.2686E-01    4.2686E-01   3.6799E-01    3.6864E-01  2.350E-01
Bi-214       3.4691E-01    3.4693E-01   8.5350E-02    8.6762E-02  3.941E-02
Co-60  #A   -1.0378E-02   -1.0575E-02   3.0344E-02    3.0348E-02  2.357E-02
Cs-137 #A   -6.8674E-04   -6.8901E-04   2.6580E-02    2.6580E-02  2.182E-02
Eu-152 #A    3.0262E-02    3.0484E-02   6.6215E-02    6.6231E-02  4.932E-02
Eu-154 #A    8.4828E-03    8.5812E-03   3.6180E-02    3.6183E-02  1.585E-01
K-40         8.2455E+00    8.2455E+00   9.3179E-01    1.0195E+00  2.431E-01
Pa-234 #C    7.9065E-02    7.9065E-02   1.0236E-01    1.0423E-01  6.926E-02
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Pb-212       3.8655E-01    3.8655E-01   6.6218E-02    7.1881E-02  3.100E-02
Pb-214       4.0050E-01    4.0053E-01   8.0686E-02    8.2832E-02  4.095E-02
Ra-226 #     5.3795E-01    5.3798E-01   4.8775E-01    4.8872E-01  3.674E-01
Th-234 #A    3.9740E-01    3.9740E-01   3.9708E-01    3.9885E-01  1.138E+00
Tl-208       1.2071E-01    1.2071E-01   3.7355E-02    3.8145E-02  1.728E-02
U-235  #A    3.7541E-02    3.7541E-02   3.6560E-02    3.6631E-02  1.344E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     9.852E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 9.8517170E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-17                Received:        03/19/13                      
Lab ID:          244327-003                    Prepared:        03/29/13 09:55                
Matrix:          Soil                          Analyzed:        05/10/13 16:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:50                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0 U              0.1037         0.1456            0.9    
Bismuth-212                          0.3078           0.3981         0.2612                   
Bismuth-214                          0.4569           0.09218        0.03881                  
Cesium-137                          -0.007393 U       0.02693        0.02143           0.07   
Cobalt-60                            0 U              0.02470        0.01537           0.03   
Europium-152                         0.02132 U        0.04244        0.04775           0.1    
Europium-154                         0.02860 U        0.07212        0.1420            0.2    
Lead-212                             0.4350           0.07143        0.03541                  
Lead-214                             0.4005           0.08029        0.04731                  
Potassium-40                         9.256            0.9521         0.2395                   
Protactinium-234                     0.0009138 U      0.002889       0.09376                  
Radium-226 (By Bismuth-214)          0.4569           0.09218        0.03881           0.2    
Thallium-208                         0.1508           0.03631        0.01343                  
Thorium-232 (By Actinium-228)        0.4333           0.1045         0.08337           0.9    
Thorium-234                          0.3707 U         1.362          1.102                    
Uranium-235                         -0.1026 U         0.1835         0.1459            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244327-003                   Client ID : 12-PE-E0802-17        

Seqnum : 1513187585014                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130510_014                                Batch         : 196641                       Time      : 10-MAY-2013 16:22     

Cal    : 10-MAY-2013 06:36:09,09-JAN-2013 12:22:14     Caldate       : 10-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.26 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.1456      0.9      .10367           .10367           0.018        u        

Bismuth-212                         0.3078            0.2612               .39814           .39845           0.058        u        

Bismuth-214                         0.4569            0.03881              .092177          .094489          0.0017       u        

Cesium-137                          -0.007393         0.02143     0.07     .026932          .026934          -0.0026      u        

Cobalt-60                           0                 0.01537     0.03     .024701          .024701          -0.00079     u        

Europium-152                        0.02132           0.04775     0.1      .042439          .042457          0.0099       u        

Europium-154                        0.02860           0.1420      0.2      .072116          .072131          0.020        u        

Lead-212                            0.4350            0.03541              .071433          .07998           0.0087       u        

Lead-214                            0.4005            0.04731              .080293          .08333           0.0083       u        

Potassium-40                        9.256             0.2395               .95205           1.0596           -0.32        u        

Protactinium-234                    0.0009138         0.09376              .0028893         .0028982         0.0093       u        

Radium-226 (By Bismuth-214)         0.4569            0.03881     0.2      .092177          .094489          0.0017       u        

Thallium-208                        0.1508            0.01343              .036308          .03759           0.015        u        

Thorium-232 (By Actinium-228)       0.4333            0.08337     0.9      .10448           .10909           0.028        u        

Thorium-234                         0.3707            1.102                1.3619           1.3623           0.052        u        

Uranium-235                         -0.1026           0.1459      0.18     .18354           .18366           0.089        u        

u=use  

Page 1 of 1                                                                                                             1513187585014
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-17          
Sample Description: 244327-003, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130510_014
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:50           Live Time: 2700   sec

Acquisition Time: 5/10/2013 16:22:15        Real Time: 2702   sec
Analysis Time: 5/10/2013 17:07           Dead Time: 0.09   %

Analysis Quantity: 3.243E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.333E-01      1.045E-01      1.091E-01      8.337E-02
Am-241    #AB    0.000E+00      1.037E-01      1.037E-01      1.456E-01
Bi-212    #      3.078E-01      3.981E-01      3.985E-01      2.612E-01
Bi-214           4.569E-01      9.218E-02      9.449E-02      3.881E-02
Co-60     #AB    0.000E+00      2.470E-02      2.470E-02      1.537E-02
Cs-137    #AB   -7.393E-03      2.693E-02      2.693E-02      2.143E-02
Eu-152    #AB    2.132E-02      4.244E-02      4.246E-02      4.775E-02
Eu-154    #AB    2.860E-02      7.212E-02      7.213E-02      1.420E-01
K-40      #      9.256E+00      9.520E-01      1.060E+00      2.395E-01
Pa-234    #AB    9.138E-04      2.889E-03      2.898E-03      9.376E-02
Pb-212           4.350E-01      7.143E-02      7.998E-02      3.541E-02
Pb-214           4.005E-01      8.029E-02      8.333E-02      4.731E-02
Ra-226    #      8.673E-01      5.869E-01      5.899E-01      4.374E-01
Th-234    #AB    3.707E-01      1.362E+00      1.362E+00      1.102E+00
Tl-208           1.508E-01      3.631E-02      3.759E-02      1.343E-02
U-235     #AB   -1.026E-01      1.835E-01      1.837E-01      1.459E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.273E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

Sample description                                             
244327-003, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510_014.An1

Acquisition information
Start time:                 5/10/2013 16:22:15
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2426E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2426E+02) = 

8.3350E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0998

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.35        8. 183.69   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.86       70.  21.99   0.83  2.841E-02
77.39       89.  18.01   0.83  3.031E-02
87.46       53.  28.02   0.92  3.681E-02
93.19       24.  56.71   0.85  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.606E-01 Ac228 
93.19       29.  55.50   0.85  3.990E-02    93.35   5.760  3.933E-01 U235  

93.35   4.100  5.526E-01 Ac228 
120.70        7. 187.42   0.88  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.28        6. 215.70   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
186.31       51.  30.81   0.96  4.819E-02   185.72  57.000  5.743E-02 U235  

186.21   3.555  9.217E-01 Ra226 
186.32       48.  33.84   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.673E-01 Ra226 
205.01        7. 196.54   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
238.59      273.   8.03   0.90  4.318E-02   238.63  43.600  4.380E-01 Pb212 
241.93       66.  22.65   1.84  4.285E-02   242.00   7.268  6.516E-01 Pb214 
277.59        7. 159.13   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.16      107.  14.81   0.78  3.814E-02   295.22  18.414  4.483E-01 Pb214 
299.48       15.  64.49   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
320.95       18.  44.13   0.56  3.616E-02
338.29       69.  18.56   1.33  3.494E-02   338.32  11.400  5.364E-01 Ac228 
343.80        5. 172.06   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.89      153.  12.18   0.96  3.404E-02   351.93  35.600  3.757E-01 Pb214 
583.44      100.  12.04   1.33  2.416E-02   583.19  85.000  1.508E-01 Tl208 
609.47      164.   9.60   1.14  2.345E-02   609.31  45.490  4.511E-01 Bi214 
726.87       11.  72.21   1.47  2.078E-02   727.33   6.650    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.72        9.  89.69   1.57  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.86        4. 155.65   1.58  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.35        2. 294.11   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.39       64.  17.24   1.60  1.779E-02   911.20  26.200  4.252E-01 Ac228 
943.61        2. 315.42   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.23       33.  25.82   0.56  1.704E-02   968.96  15.900  3.726E-01 Ac228 

1120.35       35.  27.02   1.66  1.535E-02  1120.29  14.910  4.747E-01 Bi214 
1274.48        3. 198.34   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.41        3. 156.24   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.74      416.   4.90   1.81  1.254E-02  1460.82  10.550  9.256E+00 K40   
1621.12        3. 107.33   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.20        5.  57.64   1.94  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.59    74.88        99.        54. 1.900E+03   59.94   0.526  -      s 
308.73    77.42       123.        74. 2.435E+03   52.09   0.877  -        
348.85    87.46        77.        53. 1.445E+03   56.03   0.916  -        

1282.10   320.95        22.        18. 5.089E+02   88.25   0.557  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.54    63.35       115.         8.     0.003   367.38   0.816s
Th-234    369.36    92.59       148.        -2.    -0.001  1961.66   0.851D
U-235     372.41    93.35       117.        29.     0.011   111.01   0.852D
Ac-228    372.41    93.35        84.        24.     0.009   113.42   0.851D
Eu-152    481.72   120.70        78.         7.     0.003   374.84   0.885s
Eu-154    492.02   123.28        84.         6.     0.002   431.39   0.886s
Pa-234    524.13   131.32       138.        -9.    -0.003   394.80   0.896s
U-235     575.50   144.17       124.       -18.    -0.007   178.84   0.910s
U-235     743.91   186.31        98.        51.     0.019    61.63   0.957 
Ra-226    743.95   186.32       108.        48.     0.018    67.67   0.958 
U-235     818.65   205.01        86.         7.     0.003   393.07   0.979s
Pb-212    952.89   238.59        86.       267.     0.099    16.07   0.902 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.24   241.93        65.        66.     0.024    45.30   1.840s
Tl-208   1108.78   277.59        63.         7.     0.003   318.26   1.057 
Pb-214   1179.02   295.16        53.       102.     0.038    29.61   0.778s
Pb-212   1196.27   299.48        51.        15.     0.006   128.98   1.081s
Ac-228   1351.43   338.29        37.        69.     0.026    37.11   1.330 
Eu-152   1373.46   343.80        37.         5.     0.002   344.13   1.126s
Pb-214   1405.81   351.89        64.       147.     0.055    24.37   0.963 
Tl-208   2331.69   583.44        15.       100.     0.037    24.08   1.325s
Bi-214   2435.80   609.47        33.       156.     0.058    19.21   1.144 
Cs-137   2650.96   663.26        31.        -4.    -0.002   364.28   1.418s
Bi-212   2905.41   726.87        25.        11.     0.004   144.42   1.470s
Eu-152   3113.92   778.99        24.        -2.    -0.001   616.86   1.510s
Bi-212   3148.36   787.60        27.        -6.    -0.002   270.89   1.514s
Tl-208   3440.95   860.72        25.         9.     0.003   179.38   1.568s
Eu-154   3489.53   872.86        19.         4.     0.002   311.30   1.577s
Pa-234   3520.24   880.54        17.        -2.    -0.001   547.76   1.582s
Pa-234   3531.50   883.35        11.         2.     0.001   588.22   1.584s
Ac-228   3643.68   911.39        29.        64.     0.024    34.49   1.603 
Pa-234   3772.65   943.61        13.         2.     0.001   630.84   1.626s
Ac-228   3875.18   969.23        13.        33.     0.012    51.63   0.564s
Eu-154   4017.68  1004.84        21.        -2.    -0.001   750.04   1.662s
Bi-214   4480.04  1120.35        19.        35.     0.013    54.04   1.660 
Co-60    4692.94  1173.53        27.        -3.    -0.001   538.50   1.756s
Eu-154   5097.11  1274.48        14.         3.     0.001   396.68   1.803s
Eu-152   5629.43  1407.41         9.         3.     0.001   312.48   1.857s
K-40     5843.06  1460.74        19.       397.     0.147     9.81   1.807s
Bi-212   6485.52  1621.12         5.         3.     0.001   214.66   1.918s
Bi-214   7058.84  1764.20        16.         5.     0.002   115.28   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3328E-01                                      5.12E+12             
911.20 4.252E-01 ?(  8.337E-02 1.72E+01 2.62E+01 G  
968.96 3.726E-01  (  9.684E-02 2.58E+01 1.59E+01 G  
338.32 5.364E-01  (  1.096E-01 1.86E+01 1.14E+01 G  

Energy duplication    
93.35 4.606E-01     4.020E-01 5.67E+01 4.10E+00 XA 

Bi-212   N   3.0778E-01                                      5.12E+12             
727.33 2.420E-01 ?(  2.612E-01 7.22E+01 6.65E+00 G  
785.37-8.082E-01 +   1.716E+00 1.35E+02 1.11E+00 G  

1620.74 5.973E-01 ?(  9.097E-01 1.07E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.5693E-01                                      5.84E+05             
609.31 4.511E-01  (P 3.881E-02 9.60E+00 4.55E+01 G  

1120.29 4.747E-01  (P 1.362E-01 2.70E+01 1.49E+01 G  
1764.49 9.885E-02 & P 1.750E-01 5.76E+01 1.53E+01 G  

Cs-137   I  -7.3932E-03                                      1.10E+04             
661.66-7.393E-03 ?(  2.143E-02 1.82E+02 8.50E+01 G  

Eu-152   I   2.1321E-02                                      4.94E+03             
344.28 1.743E-02 &(  4.775E-02 1.72E+02 2.66E+01 G  
121.78 1.535E-02 &(  4.639E-02 1.87E+02 2.84E+01 G  
778.90-2.786E-02 &   1.383E-01 3.08E+02 1.30E+01 G  
964.08 0.000E+00 &   3.183E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.704E-01 1.00E+03 1.34E+01 G  
1408.01 3.442E-02 ?(  8.230E-02 1.56E+02 2.09E+01 G  

Eu-154   I   2.8603E-02                                      3.14E+03             
873.18 5.832E-02 &(  1.420E-01 1.56E+02 1.22E+01 G  
123.07 9.750E-03 &   3.404E-02 2.16E+02 4.04E+01 G  

1274.43 1.824E-02 ?(  5.688E-02 1.98E+02 3.49E+01 G  
723.30 0.000E+00 &   1.549E-01 1.00E+03 2.00E+01 G  

1004.72-1.867E-02 +   1.130E-01 3.75E+02 1.79E+01 G  
996.25-7.230E-03 %   1.674E-01 1.41E+03 1.05E+01 G  

K-40     N   9.2562E+00                                      4.57E+11             
1460.82 9.256E+00 @(P 2.395E-01 4.90E+00 1.06E+01 G  

Pa-234   N   9.1375E-04                                      1.63E+12             
131.30-2.927E-02 ?(  9.376E-02 1.97E+02 1.82E+01 G  
569.50-1.822E-03 %   1.802E-01 6.01E+03 9.30E+00 G  
946.00 2.168E-02 ?(  1.092E-01 3.15E+02 1.35E+01 G  
880.52-3.516E-02 +   1.537E-01 2.74E+02 1.05E+01 G  
883.24 2.865E-02 &(  1.338E-01 2.94E+02 9.70E+00 G  

Pb-212   N   4.3497E-01                                      5.12E+12             
238.63 4.380E-01  (P 3.541E-02 8.03E+00 4.36E+01 G  
300.09 3.936E-01 ?(P 4.275E-01 6.45E+01 3.18E+00 G  

Pb-214   N   4.0048E-01                                      5.84E+05             
351.93 3.757E-01  (P 4.731E-02 1.22E+01 3.56E+01 G  
295.22 4.483E-01  (P 7.460E-02 1.48E+01 1.84E+01 G  
242.00 6.516E-01 + P 1.866E-01 2.27E+01 7.27E+00 G  

Ra-226   N   8.6730E-01                                      5.84E+05             
186.21 8.673E-01  (  4.374E-01 3.38E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.7070E-01                                      1.63E+12             
63.30 3.707E-01 ?(  1.102E+00 1.84E+02 3.75E+00 G  
92.59-3.164E-02 -   5.098E-01 9.81E+02 4.34E+00 G  

Tl-208   N   1.5076E-01                                      5.12E+12             
583.19 1.508E-01  (  1.343E-02 1.20E+01 8.50E+01 G  
277.37 8.570E-02 -   2.185E-01 1.59E+02 6.60E+00 G  
860.53 1.152E-01 &   1.573E-01 8.97E+01 1.24E+01 G  

U-235    N  -1.0263E-01                                      2.57E+11             
143.77-1.026E-01 ?(  1.459E-01 8.94E+01 1.09E+01 G  
205.32 9.032E-02 +   2.869E-01 1.97E+02 5.02E+00 G  
163.36-1.615E-02 %   2.912E-01 1.10E+03 5.08E+00 G  
185.72 5.743E-02 +   2.598E-02 3.08E+01 5.70E+01 G  

Energy duplication    
93.35 3.933E-01     3.391E-01 5.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       117.        29.     0.011   111.01   3.933E-01   
Eu-152     120.70        78.         7.     0.003   374.84   1.535E-02   
Eu-154     123.28        84.         6.     0.002   431.39   9.750E-03   
Pa-234     131.32       138.        -9.    -0.003   394.80  -2.927E-02   
U-235      144.17       124.       -18.    -0.007   178.84  -1.026E-01   
U-235      186.31        98.        51.     0.019    61.63   5.743E-02   
Ra-226     186.32       108.        48.     0.018    67.67   8.673E-01   
U-235      205.01        86.         7.     0.003   393.07   9.032E-02   
Eu-152     343.80        37.         5.     0.002   344.13   1.743E-02   
Cs-137     663.26        31.        -4.    -0.002   364.28  -7.393E-03   
Eu-152     778.99        24.        -2.    -0.001   616.86  -2.786E-02   
Eu-154     872.86        19.         4.     0.002   311.30   5.832E-02   
Pa-234     880.54        17.        -2.    -0.001   547.76  -3.516E-02   
Pa-234     883.35        11.         2.     0.001   588.22   2.865E-02   
Pa-234     943.61        13.         2.     0.001   630.84   2.168E-02   
Eu-154    1004.84        21.        -2.    -0.001   750.04  -1.867E-02   
Co-60     1173.53        27.        -3.    -0.001   538.50  -5.946E-03   
Eu-154    1274.48        14.         3.     0.001   396.68   1.824E-02   
Eu-152    1407.41         9.         3.     0.001   312.48   3.442E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3328E-01    4.3328E-01   1.0448E-01    1.0909E-01  8.337E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.0367E-01    1.0367E-01  1.456E-01
Bi-212 #C    3.0778E-01    3.0778E-01   3.9814E-01    3.9845E-01  2.612E-01
Bi-214       4.5690E-01    4.5693E-01   9.2177E-02    9.4489E-02  3.881E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.4701E-02    2.4701E-02  1.537E-02
Cs-137 #A   -7.3689E-03   -7.3932E-03   2.6932E-02    2.6934E-02  2.143E-02
Eu-152 #A    2.1165E-02    2.1321E-02   4.2439E-02    4.2457E-02  4.775E-02
Eu-154 #A    2.8275E-02    2.8603E-02   7.2116E-02    7.2131E-02  1.420E-01
K-40   #     9.2562E+00    9.2562E+00   9.5205E-01    1.0596E+00  2.395E-01
Pa-234 #A    9.1375E-04    9.1375E-04   2.8893E-03    2.8982E-03  9.376E-02
Pb-212       4.3497E-01    4.3497E-01   7.1433E-02    7.9980E-02  3.541E-02
Pb-214       4.0045E-01    4.0048E-01   8.0293E-02    8.3330E-02  4.731E-02
Ra-226 #     8.6724E-01    8.6730E-01   5.8693E-01    5.8987E-01  4.374E-01
Th-234 #A    3.7070E-01    3.7070E-01   1.3619E+00    1.3623E+00  1.102E+00
Tl-208       1.5076E-01    1.5076E-01   3.6308E-02    3.7590E-02  1.343E-02
U-235  #A   -1.0263E-01   -1.0263E-01   1.8354E-01    1.8366E-01  1.459E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510_014.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2034.9 keV)     1.113E+01  pCi/g         
Total Decayed Activity (  238.6 to  2034.9 keV) 1.1132654E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-18                Received:        03/19/13                      
Lab ID:          244327-004                    Prepared:        03/29/13 10:01                
Matrix:          Soil                          Analyzed:        05/10/13 16:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.79 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1349           0.1373         0.1032            0.9     
Bismuth-212                          0.3961           0.4563         0.2786                    
Bismuth-214                          0.3940           0.09291        0.04407                   
Cesium-137                           0 U              0.01637        0.03296           0.07    
Cobalt-60                            0.006591 U       0.02075        0.01585           0.03    
Europium-152                         0.01338 U        0.05244        0.04044           0.1     
Europium-154                         0.02605 U        0.05262        0.1437            0.2     
Lead-212                             0.3629           0.06917        0.03656                   
Lead-214                             0.4897           0.09076        0.03882                   
Potassium-40                         9.954            0.9939         0.2338                    
Protactinium-234                    -0.003659 U       0.01451        0.07264                   
Radium-226 (By Bismuth-214)          0.3940           0.09291        0.04407           0.2     
Thallium-208                         0.1703           0.04362        0.01959                   
Thorium-232 (By Actinium-228)        0.4619           0.1201         0.05906           0.9     
Thorium-234                          0.4072 U         0.6353         1.006                     
Uranium-235                          0.07499 U        0.04734        0.1323            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244327-004                   Client ID : 12-PE-E0802-18        

Seqnum : 1533187599013                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130510_013                                Batch         : 196641                       Time      : 10-MAY-2013 16:25     

Cal    : 10-MAY-2013 06:51:45,05-MAR-2013 18:53:13     Caldate       : 10-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 335.79 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1349            0.1032      0.9      .13725           .1376            0.018        u        

Bismuth-212                         0.3961            0.2786               .45634           .45679           0.058        u        

Bismuth-214                         0.3940            0.04407              .092913          .094586          0.0017       u        

Cesium-137                          0                 0.03296     0.07     .016374          .016374          -0.0026      u        

Cobalt-60                           0.006591          0.01585     0.03     .020752          .020754          -0.00079     u        

Europium-152                        0.01338           0.04044     0.1      .052442          .052446          0.0099       u        

Europium-154                        0.02605           0.1437      0.2      .052616          .052634          0.020        u        

Lead-212                            0.3629            0.03656              .069171          .073987          0.0087       u        

Lead-214                            0.4897            0.03882              .090762          .093606          0.0083       u        

Potassium-40                        9.954             0.2338               .99393           1.1123           -0.32        u        

Protactinium-234                    -0.003659         0.07264              .01451           .014538          0.0093       u        

Radium-226 (By Bismuth-214)         0.3940            0.04407     0.2      .092913          .094586          0.0017       u        

Thallium-208                        0.1703            0.01959              .043622          .044962          0.015        u        

Thorium-232 (By Actinium-228)       0.4619            0.05906     0.9      .12005           .12461           0.028        u        

Thorium-234                         0.4072            1.006                .63528           .63644           0.052        u        

Uranium-235                         0.07499           0.1323      0.18     .047339          .047557          0.089        u        

u=use  

Page 1 of 1                                                                                                             1533187599013
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-18          
Sample Description: 244327-004, 196641 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130510_013
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:43           Live Time: 2700   sec

Acquisition Time: 5/10/2013 16:25:23        Real Time: 2705   sec
Analysis Time: 5/10/2013 17:10           Dead Time: 0.19   %

Analysis Quantity: 3.358E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.619E-01      1.200E-01      1.246E-01      5.906E-02
Am-241    #      1.349E-01      1.373E-01      1.376E-01      1.032E-01
Bi-212    #      3.961E-01      4.563E-01      4.568E-01      2.786E-01
Bi-214           3.940E-01      9.291E-02      9.459E-02      4.407E-02
Co-60     #AB    6.591E-03      2.075E-02      2.075E-02      1.585E-02
Cs-137    #AB    0.000E+00      1.637E-02      1.637E-02      3.296E-02
Eu-152    #AB    1.338E-02      5.244E-02      5.245E-02      4.044E-02
Eu-154    #AB    2.605E-02      5.262E-02      5.263E-02      1.437E-01
K-40             9.954E+00      9.939E-01      1.112E+00      2.338E-01
Pa-234    #AB   -3.659E-03      1.451E-02      1.454E-02      7.264E-02
Pb-212           3.629E-01      6.917E-02      7.399E-02      3.656E-02
Pb-214           4.897E-01      9.076E-02      9.361E-02      3.882E-02
Ra-226    #      1.167E+00      5.480E-01      5.521E-01      3.453E-01
Th-234    #AB    4.072E-01      6.353E-01      6.364E-01      1.006E+00
Tl-208           1.703E-01      4.362E-02      4.496E-02      1.959E-02
U-235     #AB    7.499E-02      4.734E-02      4.756E-02      1.323E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.406E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Sample description                                             
244327-004, 196641                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510_013.An1

Acquisition information
Start time:                 5/10/2013 16:25:23
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3579E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3579E+02) = 

8.0488E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0793

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.76       11.  89.27   0.55  1.544E-02    59.54  35.920  6.326E-02 Am241 
63.24       12. 118.12   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.81       80.  20.69   0.81  2.758E-02
77.02      107.  15.71   0.81  2.926E-02
92.77       17. 101.89   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.228E-01 U235  
93.19       18.  93.72   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.276E-01 Ac228 
93.19       18.  93.72   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.276E-01 Ac228 
123.63       13. 111.42   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
144.47       18.  85.98   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.710E-02 U235  
162.42       22.  57.39   0.91  5.004E-02   163.36   5.080  2.523E-01 U235  

163.36   5.080  2.523E-01 U235  
185.86       68.  23.48   0.57  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.167E+00 Ra226 
185.72  57.000  7.271E-02 U235  

186.05       50.  31.57   0.93  4.855E-02   185.72  57.000  5.337E-02 U235  
186.21   3.555  8.564E-01 Ra226 

205.07        7. 161.29   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.285E-02 U235  

238.62      238.   9.35   0.82  4.348E-02   238.63  43.600  3.671E-01 Pb212 
241.88       60.  27.01   0.94  4.315E-02   242.00   7.268  5.752E-01 Pb214 
277.61       17.  54.35   1.03  3.983E-02   277.37   6.600  1.932E-01 Tl208 
295.20      111.  15.41   0.95  3.830E-02   295.22  18.414  4.570E-01 Pb214 
300.06       12.  69.13   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.37       58.  21.33   1.45  3.500E-02   338.32  11.400  4.356E-01 Ac228 
343.83        4. 195.91   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.81      204.   9.06   0.93  3.408E-02   351.93  35.600  4.891E-01 Pb214 
583.38      119.  12.36   1.14  2.394E-02   583.19  85.000  1.685E-01 Tl208 
609.48      150.  11.21   1.27  2.321E-02   609.31  45.490  4.011E-01 Bi214 
727.36       15.  48.84   1.46  2.051E-02   727.33   6.650  3.218E-01 Bi212 
776.59        1. 476.88   1.51  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.24        6. 101.35   1.51  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.69        8.  85.20   1.57  1.823E-02   860.53  12.400    PBC<MDA Tl208 
911.38       73.  14.85   1.13  1.750E-02   911.20  26.200  4.733E-01 Ac228 
945.75        2. 369.13   1.64  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.95       19.  44.86   1.66  1.675E-02   968.96  15.900  2.091E-01 Ac228 
996.94        2. 297.89   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1002.95        5. 101.00   1.69  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.12       14.  56.32   1.78  1.507E-02  1120.29  14.910  1.868E-01 Bi214 
1120.47       44.  25.76   0.34  1.507E-02
1332.99        3. 157.44   1.93  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.97      448.   4.82   1.75  1.229E-02  1460.82  10.550  9.954E+00 K40   
1764.40       20.  30.09   2.18  1.048E-02  1764.49  15.310  3.729E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.53    74.84       108.        59. 2.139E+03   56.21   0.669  -        
308.34    77.04       112.        90. 3.090E+03   40.55   0.767  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.95    60.68        58.        23.     0.009   101.71   0.795s
Th-234    253.18    63.24        93.        12.     0.004   236.25   0.799s
Th-234    371.18    92.77       141.        17.     0.006   203.79   0.832s
U-235     373.52    93.35       129.        18.     0.007   187.44   0.833D
Ac-228    373.52    93.35       129.        18.     0.007   187.44   0.833D
Eu-152    488.33   122.08       134.       -17.    -0.006   197.14   0.864s
Eu-154    494.54   123.63        96.        13.     0.005   222.85   0.865s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    528.07   132.02        89.        -7.    -0.003   396.53   0.874s
U-235     577.82   144.47       110.        18.     0.007   171.95   0.888s
U-235     649.56   162.42        65.        22.     0.008   114.79   0.909s
U-235     744.03   186.05        97.        50.     0.018    63.13   0.933s
Ra-226    743.27   185.86        74.        68.     0.025    46.97   0.571s
U-235     820.05   205.07        66.         7.     0.003   322.58   0.954s
Pb-212    954.14   238.62       100.       233.     0.086    18.71   0.823 
Pb-214    967.21   241.88        76.        60.     0.022    54.02   0.939s
Tl-208   1110.03   277.61        37.        17.     0.006   108.70   1.030s
Pb-214   1180.31   295.20        62.       108.     0.040    30.81   0.950 
Pb-212   1199.77   300.06        40.        12.     0.005   138.26   1.053s
Ac-228   1352.89   338.37        36.        58.     0.022    42.67   1.448s
Eu-152   1374.74   343.83        28.         4.     0.001   391.82   1.098s
Pb-214   1406.64   351.81        46.       199.     0.074    18.12   0.934 
Pa-234   2278.23   569.81        36.        -2.    -0.001   691.73   1.318s
Tl-208   2332.47   583.38        33.       115.     0.043    24.72   1.135 
Bi-214   2436.86   609.48        45.       142.     0.053    22.42   1.266 
Eu-154   2891.26   723.11        41.        -7.    -0.003   260.17   1.457s
Bi-212   2908.25   727.36        30.        15.     0.005    97.68   1.460s
Eu-152   3105.14   776.59        16.         1.     0.000   953.77   1.505s
Bi-212   3139.70   785.24        20.         6.     0.002   202.69   1.511s
Tl-208   3441.47   860.69        18.         8.     0.003   170.41   1.574s
Ac-228   3644.23   911.38        15.        73.     0.027    29.70   1.133s
Pa-234   3781.72   945.75        19.         2.     0.001   738.26   1.644s
Eu-152   3851.73   963.26        30.        -4.    -0.002   392.46   1.658s
Ac-228   3874.51   968.95        26.        19.     0.007    89.73   1.662s
Eu-154   3986.48   996.94        17.         2.     0.001   595.79   1.683s
Eu-154   4010.51  1002.95        10.         5.     0.002   201.99   1.690s
Bi-214   4479.27  1120.12        24.        14.     0.005   112.65   1.777s
Co-60    4701.29  1175.62        19.        -2.    -0.001   822.52   1.816s
Co-60    5330.96  1332.99         9.         3.     0.001   314.87   1.926s
K-40     5843.12  1460.97        19.       433.     0.160     9.65   1.749 
Bi-214   7057.64  1764.40        18.        20.     0.007    60.19   2.178s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6185E-01                                      5.12E+12             
911.20 4.733E-01  (  5.906E-02 1.49E+01 2.62E+01 G  
968.96 2.091E-01 -   1.324E-01 4.49E+01 1.59E+01 G  
338.32 4.356E-01 *(  1.040E-01 2.13E+01 1.14E+01 G  

Energy duplication    
93.35 3.276E-01 -   4.893E-01 9.37E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.3494E-01                                      1.58E+05             
59.54 1.349E-01 ?(  1.032E-01 5.09E+01 3.59E+01 G  

Bi-212   N   3.9607E-01                                      5.12E+12             
727.33 3.218E-01  (P 2.786E-01 4.88E+01 6.65E+00 G  
785.37 8.410E-01 &(P 1.445E+00 1.01E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.078E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9399E-01                                      5.84E+05             
609.31 4.011E-01  (P 4.407E-02 1.12E+01 4.55E+01 G  

1120.29 1.868E-01 -   1.527E-01 5.63E+01 1.49E+01 G  
1764.49 3.729E-01 ?(P 1.830E-01 3.01E+01 1.53E+01 G  

Co-60    T   6.5906E-03                                      1.93E+03             
1332.49 6.591E-03 ?(  1.585E-02 1.57E+02 1.00E+02 G  
1173.23-3.213E-03 +   2.135E-02 4.11E+02 9.98E+01 G  

Eu-152   I   1.3384E-02                                      4.94E+03             
344.28 1.296E-02 &(  4.044E-02 1.96E+02 2.66E+01 G  
121.78-3.746E-02 +   5.898E-02 9.86E+01 2.84E+01 G  
778.90 1.425E-02 ?(  1.099E-01 4.77E+02 1.30E+01 G  
964.08-5.009E-02 +   1.567E-01 1.96E+02 1.45E+01 G  

1112.08-5.127E-03 %   1.597E-01 1.90E+03 1.34E+01 G  
1408.01 0.000E+00 &   7.535E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.6049E-02                                      3.14E+03             
873.18 8.261E-04 %(  1.437E-01 1.06E+04 1.22E+01 G  
123.07 1.974E-02  (  3.508E-02 1.11E+02 4.04E+01 G  

1274.43 0.000E+00 -   1.472E-02 1.00E+03 3.49E+01 G  
723.30-5.291E-02 +   1.087E-01 1.30E+02 2.00E+01 G  

1004.72 5.204E-02 ?(  7.769E-02 1.01E+02 1.79E+01 G  
996.25 3.537E-02 &(  1.687E-01 2.98E+02 1.05E+01 G  

K-40     N   9.9541E+00                                      4.57E+11             
1460.82 9.954E+00  (P 2.338E-01 4.82E+00 1.06E+01 G  

Pa-234   N  -3.6593E-03                                      1.63E+12             
131.30-2.266E-02 &(  7.264E-02 1.98E+02 1.82E+01 G  
569.50-3.269E-02 +   1.831E-01 3.46E+02 9.30E+00 G  
946.00 2.196E-02 &(  1.306E-01 3.69E+02 1.35E+01 G  
880.52 2.638E-03 %   1.719E-01 3.96E+03 1.05E+01 G  
883.24 0.000E+00 +   2.124E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.6292E-01                                      5.12E+12             
238.63 3.671E-01  (P 3.656E-02 9.35E+00 4.36E+01 G  
300.09 3.058E-01 ?(P 3.631E-01 6.91E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.8968E-01                                      5.84E+05             
351.93 4.891E-01  (P 3.882E-02 9.06E+00 3.56E+01 G  
295.22 4.570E-01  (P 7.751E-02 1.54E+01 1.84E+01 G  
242.00 5.752E-01 @(  1.937E-01 2.70E+01 7.27E+00 G  

Ra-226   N   1.1669E+00                                      5.84E+05             
186.21 1.167E+00 @(  3.453E-01 2.35E+01 3.56E+00 G  

Th-234   N   4.0724E-01                                      1.63E+12             
63.30 5.333E-01 ?(  1.006E+00 1.18E+02 3.75E+00 G  
92.59 2.984E-01  (  4.865E-01 1.02E+02 4.34E+00 G  

Tl-208   N   1.7029E-01                                      5.12E+12             
583.19 1.685E-01  (P 1.959E-02 1.24E+01 8.50E+01 G  
277.37 1.932E-01 &(P 1.609E-01 5.43E+01 6.60E+00 G  
860.53 1.020E-01 -   1.297E-01 8.52E+01 1.24E+01 G  

U-235    N   7.4986E-02                                      2.57E+11             
143.77 9.710E-02  (  1.323E-01 8.60E+01 1.09E+01 G  
205.32 9.285E-02 ?(  2.402E-01 1.61E+02 5.02E+00 G  
163.36 2.523E-01 ?(  2.211E-01 5.74E+01 5.08E+00 G  
185.72 5.337E-02 @(  2.478E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 2.332E-01 ?   3.483E-01 9.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.68        58.        23.     0.009   101.71   1.349E-01   
Th-234      63.24        93.        12.     0.004   236.25   5.333E-01   
Th-234      92.77       141.        17.     0.006   203.79   2.984E-01   
U-235       93.35       129.        18.     0.007   187.44   2.332E-01   
Eu-152     122.08       134.       -17.    -0.006   197.14  -3.746E-02   
Eu-154     123.63        96.        13.     0.005   222.85   1.974E-02   
U-235      144.47       110.        18.     0.007   171.95   9.710E-02   
U-235      162.42        65.        22.     0.008   114.79   2.523E-01   
U-235      186.05        97.        50.     0.018    63.13   5.337E-02   
U-235      205.07        66.         7.     0.003   322.58   9.285E-02   
Eu-152     343.83        28.         4.     0.001   391.82   1.296E-02   
Eu-154     723.11        41.        -7.    -0.003   260.17  -5.291E-02   
Bi-212     727.36        30.        15.     0.005    97.68   3.218E-01  P
Eu-152     776.59        16.         1.     0.000   953.77   1.425E-02   
Bi-212     785.24        20.         6.     0.002   202.69   8.410E-01  P
Eu-152     963.26        30.        -4.    -0.002   392.46  -5.009E-02   
Eu-154     996.94        17.         2.     0.001   595.79   3.537E-02   
Eu-154    1002.95        10.         5.     0.002   201.99   5.204E-02   
Co-60     1175.62        19.        -2.    -0.001   822.52  -3.213E-03   
Co-60     1332.99         9.         3.     0.001   314.87   6.591E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6185E-01    4.6185E-01   1.2005E-01    1.2461E-01  5.906E-02
Am-241 #     1.3491E-01    1.3494E-01   1.3725E-01    1.3760E-01  1.032E-01
Bi-212 #     3.9607E-01    3.9607E-01   4.5634E-01    4.5679E-01  2.786E-01
Bi-214       3.9396E-01    3.9399E-01   9.2913E-02    9.4586E-02  4.407E-02
Co-60  #A    6.4677E-03    6.5906E-03   2.0752E-02    2.0754E-02  1.585E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.6374E-02    1.6374E-02  3.296E-02
Eu-152 #A    1.3286E-02    1.3384E-02   5.2442E-02    5.2446E-02  4.044E-02
Eu-154 #A    2.5750E-02    2.6049E-02   5.2616E-02    5.2634E-02  1.437E-01
K-40         9.9541E+00    9.9541E+00   9.9393E-01    1.1123E+00  2.338E-01
Pa-234 #A   -3.6593E-03   -3.6593E-03   1.4510E-02    1.4538E-02  7.264E-02
Pb-212       3.6292E-01    3.6292E-01   6.9171E-02    7.3987E-02  3.656E-02
Pb-214       4.8965E-01    4.8968E-01   9.0762E-02    9.3606E-02  3.882E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:10:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510_013.An1               

Ra-226 #     1.1668E+00    1.1669E+00   5.4804E-01    5.5208E-01  3.453E-01
Th-234 #A    4.0724E-01    4.0724E-01   6.3528E-01    6.3644E-01  1.006E+00
Tl-208       1.7029E-01    1.7029E-01   4.3622E-02    4.4962E-02  1.959E-02
U-235  #A    7.4986E-02    7.4986E-02   4.7339E-02    4.7557E-02  1.323E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.300E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.2999733E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-19                Received:        03/19/13                      
Lab ID:          244327-005                    Prepared:        03/29/13 10:02                
Matrix:          Soil                          Analyzed:        05/10/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05527 U        0.1537         0.1229            0.9     
Bismuth-212                          0.5185           0.4407         0.2322                    
Bismuth-214                          0.3480           0.07998        0.03992                   
Cesium-137                           0.003056 U       0.02429        0.01967           0.07    
Cobalt-60                            0 U b            0.01306        0.03272           0.03    
Europium-152                         0.03222 U        0.05490        0.05356           0.1     
Europium-154                         0.01922 U        0.05766        0.1181            0.2     
Lead-212                             0.3369           0.07305        0.03999                   
Lead-214                             0.4860           0.09527        0.04044                   
Potassium-40                        10.11             1.027          0.2866                    
Protactinium-234                     0.06528 U        0.09757        0.08381                   
Radium-226 (By Bismuth-214)          0.3480           0.07998        0.03992           0.2     
Thallium-208                         0.1318           0.03643        0.01544                   
Thorium-232 (By Actinium-228)        0.5508           0.1345         0.04269           0.9     
Thorium-234                          0.5135 U         0.6517         1.086                     
Uranium-235                          0.03647 U        0.03936        0.1206            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0

97 of 348



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244327-005                   Client ID : 12-PE-E0802-19        

Seqnum : 1523187587012                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130510_012                                Batch         : 196641                       Time      : 10-MAY-2013 16:24     

Cal    : 10-MAY-2013 06:38:14,29-APR-2013 08:26:15     Caldate       : 10-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.12 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.05527          0.1229      0.9      .15372           .15378           0.018       u           

Bismuth-212                        0.5185           0.2322               .44071           .44151           0.058       u           

Bismuth-214                        0.3480           0.03992              .079984          .0815            0.0017      u           

Cesium-137                         0.003056         0.01967     0.07     .024289          .024289          -0.0026     u           

Cobalt-60                          0                0.03272     0.03     .013061          .013061          -0.00079    MDA+ u b*

Europium-152                       0.03222          0.05356     0.1      .0549            .054922          0.0099      u           

Europium-154                       0.01922          0.1181      0.2      .057664          .057672          0.020       u           

Lead-212                           0.3369           0.03999              .073048          .077006          0.0087      u           

Lead-214                           0.4860           0.04044              .095269          .097942          0.0083      u           

Potassium-40                       10.11            0.2866               1.0273           1.1456           -0.32       u           

Protactinium-234                   0.06528          0.08381              .097566          .098906          0.0093      u           

Radium-226 (By Bismuth-214)        0.3480           0.03992     0.2      .079984          .0815            0.0017      u           

Thallium-208                       0.1318           0.01544              .036426          .037389          0.015       u           

Thorium-232 (By Actinium-228)      0.5508           0.04269     0.9      .13445           .14022           0.028       u           

Thorium-234                        0.5135           1.086                .6517            .6535            0.052       u           

Uranium-235                        0.03647          0.1206      0.18     .03936           .039422          0.089       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523187587012
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-19          
Sample Description: 244327-005, 196641 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130510_012
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:46           Live Time: 2700   sec

Acquisition Time: 5/10/2013 16:24:02        Real Time: 2704   sec
Analysis Time: 5/10/2013 17:09           Dead Time: 0.13   %

Analysis Quantity: 3.371E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.508E-01      1.344E-01      1.402E-01      4.269E-02
Am-241    #AB    5.527E-02      1.537E-01      1.538E-01      1.229E-01
Bi-212    #      5.185E-01      4.407E-01      4.415E-01      2.322E-01
Bi-214           3.480E-01      7.998E-02      8.150E-02      3.992E-02
Co-60     #AB    0.000E+00      1.306E-02      1.306E-02      3.272E-02
Cs-137    #AB    3.056E-03      2.429E-02      2.429E-02      1.967E-02
Eu-152    #AB    3.222E-02      5.490E-02      5.492E-02      5.356E-02
Eu-154    #AB    1.922E-02      5.766E-02      5.767E-02      1.181E-01
K-40      #      1.011E+01      1.027E+00      1.146E+00      2.866E-01
Pa-234    #AB    6.528E-02      9.757E-02      9.891E-02      8.381E-02
Pb-212           3.369E-01      7.305E-02      7.701E-02      3.999E-02
Pb-214           4.860E-01      9.527E-02      9.794E-02      4.044E-02
Ra-226    #      5.355E-01      5.560E-01      5.569E-01      4.286E-01
Th-234    #AB    5.135E-01      6.517E-01      6.535E-01      1.086E+00
Tl-208           1.318E-01      3.643E-02      3.739E-02      1.544E-02
U-235     #AB    3.647E-02      3.936E-02      3.942E-02      1.206E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.374E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 17:09:12
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130510_012.An1               

Sample description                                             
244327-005, 196641                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510_012.An1

Acquisition information
Start time:                 5/10/2013 16:24:02
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3712E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3712E+02) = 

8.0170E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1136

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.39        9. 139.08   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
62.52       14. 100.78   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.46       59.  25.56   0.87  2.564E-02
77.06       87.  18.87   0.87  2.751E-02
87.10       43.  36.38   0.83  3.393E-02
92.47       20.  77.16   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.775E-01 U235  
93.35        3. 617.44   0.89  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.919E-02 Ac228 
93.35        3. 617.44   0.89  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.919E-02 Ac228 
121.60       10. 143.41   0.92  4.597E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.371E-02 Eu152 
123.09       11. 149.99   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
143.42        6. 211.32   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.529E-02 U235  
185.86       30.  51.92   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.355E-01 Ra226 
185.72  57.000  3.337E-02 U235  

185.87       29.  53.96   0.98  4.662E-02   185.72  57.000  3.238E-02 U235  
186.21   3.555  5.196E-01 Ra226 

204.80        7. 194.30   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.553E-02 U235  

238.53      216.  10.45   0.93  4.203E-02   238.63  43.600  3.369E-01 Pb212 
241.89       54.  30.55   1.11  4.172E-02   242.00   7.268  5.263E-01 Pb214 
277.46       13.  89.45   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.33      128.  12.98   1.15  3.720E-02   295.22  18.414  5.358E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.35       55.  23.32   1.12  3.412E-02   338.32  11.400  4.162E-01 Ac228 
351.82      188.   9.39   1.08  3.325E-02   351.93  35.600  4.521E-01 Pb214 
570.63        9.  80.34   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
582.93       88.  13.82   1.14  2.358E-02   583.19  85.000  1.304E-01 Tl208 
609.19      134.  10.46   1.22  2.288E-02   609.31  45.490  3.480E-01 Bi214 
660.94        2. 397.42   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.11       18.  42.50   1.45  2.025E-02   727.33   6.650  3.981E-01 Bi212 
778.57        7.  85.20   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.619E-02 Eu152 
785.46        6. 138.51   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.21       16.  43.83   0.24  1.803E-02   860.53  12.400  2.179E-01 Tl208 
872.59        2. 283.67   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
881.09        8.  74.73   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.09       84.  11.83   1.57  1.732E-02   911.20  26.200  5.508E-01 Ac228 
947.69        6. 110.57   1.60  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.00       31.  28.75   1.62  1.658E-02   968.96  15.900  3.480E-01 Ac228 

1120.24       14.  47.22   1.72  1.494E-02  1120.29  14.910  1.824E-01 Bi214 
1408.16        4. 124.23   1.89  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.794E-02 Eu152 
1460.90      438.   4.87   1.87  1.219E-02  1460.82  10.550  1.011E+01 K40   
1619.58        5.  86.60   1.99  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.83       12.  38.52   2.05  1.039E-02  1764.49  15.310  2.253E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.74    74.39       109.        50. 1.942E+03   69.67   0.509  -      s 
308.10    76.99       104.        77. 2.799E+03   46.19   0.549  -      s 
348.52    87.10        94.        43. 1.279E+03   72.76   0.825  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.79    58.39        74.         9.     0.003   278.16   0.857s
Th-234    250.28    62.52        97.        14.     0.005   201.55   0.861s
Th-234    369.99    92.47       109.        20.     0.007   154.31   0.890s
U-235     373.49    93.35       120.         3.     0.001  1234.87   0.891D
Ac-228    373.49    93.35       120.         3.     0.001  1234.87   0.891D
Eu-152    486.36   121.60       105.        10.     0.004   286.83   0.918s
Eu-154    492.32   123.09       122.        11.     0.004   299.98   0.920s
U-235     573.58   143.42        84.         6.     0.002   422.64   0.940s
U-235     743.23   185.87       108.        29.     0.011   107.92   0.980s
Ra-226    743.17   185.86       105.        30.     0.011   103.84   0.981s
U-235     818.90   204.80        77.         7.     0.002   388.60   0.999s
Pb-212    953.68   238.53       112.       208.     0.077    20.91   0.929 
Pb-214    967.13   241.89        83.        54.     0.020    61.10   1.107 
Tl-208   1109.28   277.46        59.        13.     0.005   178.90   1.066 
Pb-214   1180.71   295.33        58.       124.     0.046    25.97   1.151 
Ac-228   1352.69   338.35        61.        55.     0.020    46.64   1.121s
Pb-214   1406.53   351.82        48.       180.     0.067    18.77   1.079 
Pa-234   2281.32   570.63        19.         9.     0.003   160.68   1.320s
Tl-208   2330.48   582.93        20.        88.     0.033    27.65   1.138 
Bi-214   2435.50   609.19        36.       122.     0.045    20.92   1.221 
Cs-137   2642.44   660.94        27.         2.     0.001   794.84   1.394s
Eu-154   2892.43   723.45        33.        -3.    -0.001   515.67   1.442s
Bi-212   2907.06   727.11        20.        18.     0.007    85.00   1.445s
Eu-152   3112.88   778.57        15.         7.     0.003   170.41   1.484s
Bi-212   3140.44   785.46        28.         6.     0.002   277.01   1.489s
Tl-208   3439.43   860.21        13.        16.     0.006    87.67   0.243s
Eu-154   3488.92   872.59        13.         2.     0.001   567.35   1.553s
Pa-234   3522.92   881.09        13.         8.     0.003   149.45   1.558s
Pa-234   3529.90   882.83        20.        -2.    -0.001   601.39   1.560s
Ac-228   3642.92   911.09         8.        84.     0.031    23.67   1.567 
Pa-234   3789.34   947.69        17.         6.     0.002   221.15   1.604s
Ac-228   3874.62   969.00        24.        31.     0.011    57.50   1.620s
Eu-154   4014.93  1004.07        26.        -4.    -0.001   374.26   1.644s
Eu-152   4444.37  1111.41        23.        -3.    -0.001   428.19   1.714s
Bi-214   4479.71  1120.24        26.        14.     0.005    94.44   1.719s
Co-60    4693.39  1173.64        24.        -1.     0.000  1483.85   1.752s
Eu-154   5096.22  1274.30        26.        -5.    -0.002   290.63   1.812s
Eu-152   5632.01  1408.16        11.         4.     0.002   248.46   1.886s
K-40     5843.09  1460.90        28.       438.     0.162     9.74   1.875s
Bi-212   6478.36  1619.58         6.         5.     0.002   173.20   1.992s
Bi-214   7060.01  1764.83        12.        12.     0.004    77.04   2.054s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5077E-01                                      5.12E+12             
911.20 5.508E-01  (P 4.269E-02 1.18E+01 2.62E+01 G  
968.96 3.480E-01 -   1.286E-01 2.87E+01 1.59E+01 G  
338.32 4.162E-01 - P 1.393E-01 2.33E+01 1.14E+01 G  

Energy duplication    
93.35 4.919E-02 -   4.978E-01 6.17E+02 4.10E+00 XA 

Am-241   I   5.5265E-02                                      1.58E+05             
59.54 5.526E-02 &(  1.229E-01 1.39E+02 3.59E+01 G  

Bi-212   N   5.1846E-01                                      5.12E+12             
727.33 3.981E-01 ?(  2.322E-01 4.25E+01 6.65E+00 G  
785.37 7.891E-01 ?(  1.716E+00 1.39E+02 1.11E+00 G  

1620.74 8.494E-01 &(  1.031E+00 8.66E+01 1.51E+00 G  

Bi-214   N   3.4804E-01                                      5.84E+05             
609.31 3.480E-01  (P 3.992E-02 1.05E+01 4.55E+01 G  

1120.29 1.824E-01 - P 1.590E-01 4.72E+01 1.49E+01 G  
1764.49 2.253E-01 - P 1.534E-01 3.85E+01 1.53E+01 G  

Cs-137   I   3.0558E-03                                      1.10E+04             
661.66 3.056E-03 ?(  1.967E-02 3.97E+02 8.50E+01 G  

Eu-152   I   3.2217E-02                                      4.94E+03             
344.28 2.645E-03 %(  5.356E-02 1.23E+03 2.66E+01 G  
121.78 2.371E-02 &(  5.470E-02 1.43E+02 2.84E+01 G  
778.90 8.619E-02 ?(  1.088E-01 8.52E+01 1.30E+01 G  
964.08-6.556E-04 %   1.286E-01 1.19E+04 1.45E+01 G  

1112.08-4.864E-02 +   1.658E-01 2.14E+02 1.34E+01 G  
1408.01 4.794E-02 ?(  9.022E-02 1.24E+02 2.09E+01 G  

Eu-154   I   1.9222E-02                                      3.14E+03             
873.18 2.615E-02 &(  1.181E-01 2.84E+02 1.22E+01 G  
123.07 1.714E-02 ?(  4.145E-02 1.50E+02 4.04E+01 G  

1274.43-3.305E-02 +   7.544E-02 1.45E+02 3.49E+01 G  
723.30-2.367E-02 +   9.817E-02 2.58E+02 2.00E+01 G  

1004.72-4.158E-02 +   1.235E-01 1.87E+02 1.79E+01 G  
996.25 0.000E+00 -   2.682E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0105E+01                                      4.57E+11             
1460.82 1.011E+01 @(P 2.866E-01 4.87E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   6.5282E-02                                      1.63E+12             
131.30-2.970E-05 %(  8.381E-02 1.71E+05 1.82E+01 G  
569.50 1.134E-01 ?(  1.357E-01 8.03E+01 9.30E+00 G  
946.00 7.517E-02 ?(  1.268E-01 1.11E+02 1.35E+01 G  
880.52 1.232E-01 ?(  1.329E-01 7.47E+01 1.05E+01 G  
883.24-3.703E-02 +   1.786E-01 3.01E+02 9.70E+00 G  

Pb-212   N   3.3686E-01                                      5.12E+12             
238.63 3.369E-01  (P 3.999E-02 1.05E+01 4.36E+01 G  
300.09-6.195E-02 % P 4.295E-01 3.05E+03 3.18E+00 G  

Pb-214   N   4.8602E-01                                      5.84E+05             
351.93 4.521E-01  (P 4.044E-02 9.39E+00 3.56E+01 G  
295.22 5.358E-01  (P 7.715E-02 1.30E+01 1.84E+01 G  
242.00 5.263E-01  (P 2.082E-01 3.05E+01 7.27E+00 G  

Ra-226   N   5.3547E-01                                      5.84E+05             
186.21 5.355E-01 ?(  4.286E-01 5.19E+01 3.56E+00 G  

Th-234   N   5.1347E-01                                      1.63E+12             
63.30 6.777E-01 ?(  1.086E+00 1.01E+02 3.75E+00 G  
92.59 3.717E-01 &(  4.522E-01 7.72E+01 4.34E+00 G  

Tl-208   N   1.3175E-01                                      5.12E+12             
583.19 1.304E-01  (  1.544E-02 1.38E+01 8.50E+01 G  
277.37 1.490E-01  (  2.086E-01 8.95E+01 6.60E+00 G  
860.53 2.179E-01 +   1.099E-01 4.38E+01 1.24E+01 G  

U-235    N   3.6471E-02                                      2.57E+11             
143.77 3.529E-02 ?(  1.206E-01 2.11E+02 1.09E+01 G  
205.32 8.553E-02 &(  2.682E-01 1.94E+02 5.02E+00 G  
163.36 0.000E+00 &   2.611E-01 1.00E+03 5.08E+00 G  
185.72 3.238E-02 ?(  2.703E-02 5.40E+01 5.70E+01 G  

Energy duplication    
93.35 3.502E-02 ?   3.543E-01 6.17E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.39        74.         9.     0.003   278.16   5.526E-02   
Th-234      62.52        97.        14.     0.005   201.55   6.777E-01   
Th-234      92.47       109.        20.     0.007   154.31   3.717E-01   
U-235       93.35       120.         3.     0.001  1234.87   3.502E-02   
Eu-152     121.60       105.        10.     0.004   286.83   2.371E-02   
Eu-154     123.09       122.        11.     0.004   299.98   1.714E-02   
U-235      143.42        84.         6.     0.002   422.64   3.529E-02   
U-235      185.87       108.        29.     0.011   107.92   3.238E-02   
U-235      204.80        77.         7.     0.002   388.60   8.553E-02   
Pa-234     570.63        19.         9.     0.003   160.68   1.134E-01   
Cs-137     660.94        27.         2.     0.001   794.84   3.056E-03   
Eu-154     723.45        33.        -3.    -0.001   515.67  -2.367E-02   
Bi-212     727.11        20.        18.     0.007    85.00   3.981E-01   
Eu-152     778.57        15.         7.     0.003   170.41   8.619E-02   
Bi-212     785.46        28.         6.     0.002   277.01   7.891E-01   
Eu-154     872.59        13.         2.     0.001   567.35   2.615E-02   
Pa-234     881.09        13.         8.     0.003   149.45   1.232E-01   
Pa-234     882.83        20.        -2.    -0.001   601.39  -3.703E-02   
Pa-234     947.69        17.         6.     0.002   221.15   7.517E-02   
Eu-154    1004.07        26.        -4.    -0.001   374.26  -4.158E-02   
Eu-152    1111.41        23.        -3.    -0.001   428.19  -4.864E-02   
Co-60     1173.64        24.        -1.     0.000  1483.85  -1.977E-03   
Eu-154    1274.30        26.        -5.    -0.002   290.63  -3.305E-02   
Eu-152    1408.16        11.         4.     0.002   248.46   4.794E-02   
Bi-212    1619.58         6.         5.     0.002   173.20   8.494E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5077E-01    5.5077E-01   1.3445E-01    1.4022E-01  4.269E-02
Am-241 #A    5.5252E-02    5.5265E-02   1.5372E-01    1.5378E-01  1.229E-01
Bi-212 #     5.1846E-01    5.1846E-01   4.4071E-01    4.4151E-01  2.322E-01
Bi-214       3.4802E-01    3.4804E-01   7.9984E-02    8.1500E-02  3.992E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.3061E-02    1.3061E-02  3.272E-02
Cs-137 #A    3.0457E-03    3.0558E-03   2.4289E-02    2.4289E-02  1.967E-02
Eu-152 #A    3.1982E-02    3.2217E-02   5.4900E-02    5.4922E-02  5.356E-02
Eu-154 #A    1.9002E-02    1.9222E-02   5.7664E-02    5.7672E-02  1.181E-01
K-40   #     1.0105E+01    1.0105E+01   1.0273E+00    1.1456E+00  2.866E-01
Pa-234 #A    6.5282E-02    6.5282E-02   9.7566E-02    9.8906E-02  8.381E-02
Pb-212       3.3686E-01    3.3686E-01   7.3048E-02    7.7006E-02  3.999E-02
Pb-214       4.8599E-01    4.8602E-01   9.5269E-02    9.7942E-02  4.044E-02
Ra-226 #     5.3544E-01    5.3547E-01   5.5602E-01    5.5686E-01  4.286E-01
Th-234 #A    5.1347E-01    5.1347E-01   6.5170E-01    6.5350E-01  1.086E+00
Tl-208       1.3175E-01    1.3175E-01   3.6426E-02    3.7389E-02  1.544E-02
U-235  #A    3.6471E-02    3.6471E-02   3.9360E-02    3.9422E-02  1.206E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.249E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2494047E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0802-20                Received:        03/19/13                      
Lab ID:          244327-006                    Prepared:        03/29/13 10:02                
Matrix:          Soil                          Analyzed:        05/13/13 08:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.2 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 09:40                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02706 U        0.1581        0.1286            0.9     
Bismuth-212                          0.1315 U         0.4125        0.2578                    
Bismuth-214                          0.4275           0.08128       0.03139                   
Cesium-137                           0.0005631 U      0.02598       0.02135           0.07    
Cobalt-60                            0.005249 U       0.01172       0.02930           0.03    
Europium-152                         0.01029 U        0.04251       0.05229           0.1     
Europium-154                         0.01649 U        0.04717       0.1231            0.2     
Lead-212                             0.4103           0.07446       0.03906                   
Lead-214                             0.4860           0.1029        0.04958                   
Potassium-40                        10.41             1.041         0.2786                    
Protactinium-234                    -0.05689 U        0.1220        0.09783                   
Radium-226 (By Bismuth-214)          0.4275           0.08128       0.03139           0.2     
Thallium-208                         0.1469           0.04355       0.01981                   
Thorium-232 (By Actinium-228)        0.4173           0.1075        0.03923           0.9     
Thorium-234                          0.01305 U        1.283         1.056                     
Uranium-235                          0.03704 U        0.02953       0.1472            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244327-006                   Client ID : 12-PE-E0802-20        

Seqnum : 1513191951003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_003                                Batch         : 196641                       Time      : 13-MAY-2013 08:00     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.2 g                      Live Time : 2700 sec              

Dead Time : 0.37 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.02706           0.1286      0.9      .15813           .15814           0.018        u        

Bismuth-212                         0.1315            0.2578               .41246           .41251           0.058        u        

Bismuth-214                         0.4275            0.03139              .081276          .083568          0.0017       u        

Cesium-137                          0.0005631         0.02135     0.07     .025984          .025984          -0.0026      u        

Cobalt-60                           0.005249          0.02930     0.03     .011721          .011723          -0.00079     u        

Europium-152                        0.01029           0.05229     0.1      .042505          .042509          0.0099       u        

Europium-154                        0.01649           0.1231      0.2      .047168          .047176          0.020        u        

Lead-212                            0.4103            0.03906              .074459          .081827          0.0087       u        

Lead-214                            0.4860            0.04958              .10286           .10636           0.0083       u        

Potassium-40                        10.41             0.2786               1.0412           1.1653           -0.32        u        

Protactinium-234                    -0.05689          0.09783              .12203           .12285           0.0093       u        

Radium-226 (By Bismuth-214)         0.4275            0.03139     0.2      .081276          .083568          0.0017       u        

Thallium-208                        0.1469            0.01981              .043547          .044567          0.015        u        

Thorium-232 (By Actinium-228)       0.4173            0.03923     0.9      .10751           .11168           0.028        u        

Thorium-234                         0.01305           1.056                1.283            1.283            0.052        u        

Uranium-235                         0.03704           0.1472      0.18     .029531          .029627          0.089        u        

u=use  

Page 1 of 1                                                                                                             1513191951003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0802-20          
Sample Description: 244327-006, 196641 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0802                        Matrix: S         
Sample Time: 3/19/2013 09:40           Live Time: 2700   sec

Acquisition Time: 5/13/2013 08:00:25        Real Time: 2710   sec
Analysis Time: 5/13/2013 08:45           Dead Time: 0.37   %

Analysis Quantity: 3.202E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.173E-01      1.075E-01      1.117E-01      3.923E-02
Am-241    #AB    2.706E-02      1.581E-01      1.581E-01      1.286E-01
Bi-212    #AB    1.315E-01      4.125E-01      4.125E-01      2.578E-01
Bi-214           4.275E-01      8.128E-02      8.357E-02      3.139E-02
Co-60     #AB    5.249E-03      1.172E-02      1.172E-02      2.930E-02
Cs-137    #AB    5.631E-04      2.598E-02      2.598E-02      2.135E-02
Eu-152    #AB    1.029E-02      4.250E-02      4.251E-02      5.229E-02
Eu-154    #AB    1.649E-02      4.717E-02      4.718E-02      1.231E-01
K-40             1.041E+01      1.041E+00      1.165E+00      2.786E-01
Pa-234    #AB   -5.689E-02      1.220E-01      1.228E-01      9.783E-02
Pb-212           4.103E-01      7.446E-02      8.183E-02      3.906E-02
Pb-214           4.860E-01      1.029E-01      1.064E-01      4.958E-02
Ra-226    #      7.470E-01      5.828E-01      5.850E-01      4.399E-01
Th-234    #AB    1.305E-02      1.283E+00      1.283E+00      1.056E+00
Tl-208    #      1.469E-01      4.355E-02      4.457E-02      1.981E-02
U-235     #AB    3.704E-02      2.953E-02      2.963E-02      1.472E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.329E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Sample description                                             
244327-006, 196641                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_003.An1

Acquisition information
Start time:                 5/13/2013 08:00:25
Live time:               2700
Real time:               2710
Dead time:                  0.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2020E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2020E+02) = 

8.4407E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 09:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1402

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.09        5. 292.24   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.94       74.  20.28   0.87  2.842E-02
77.22       98.  16.82   0.88  3.013E-02
90.07       29.  45.06   0.89  3.820E-02
93.14       52.  27.43   0.89  3.976E-02    93.35   5.760  7.120E-01 U235  

93.35   4.100  1.000E+00 Ac228 
92.59   4.343  9.532E-01 Th234 
93.35   5.760  7.120E-01 U235  

121.77        7. 206.53   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.48       10. 142.98   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
185.95       41.  39.01   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.470E-01 Ra226 
185.72  57.000  4.655E-02 U235  

185.95       40.  39.86   0.97  4.819E-02   185.72  57.000  4.585E-02 U235  
186.21   3.555  7.359E-01 Ra226 

205.54        1. 914.13   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.770E-02 U235  

238.64      253.   8.86   0.82  4.318E-02   238.63  43.600  4.103E-01 Pb212 
241.95       56.  28.21   1.04  4.285E-02   242.00   7.268  5.665E-01 Pb214 
277.47       10. 103.41   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.03      101.  14.18   1.10  3.815E-02   295.22  18.414  4.273E-01 Pb214 
299.42       11.  83.86   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
337.85       54.  26.06   0.34  3.494E-02   338.32  11.400  4.239E-01 Ac228 
351.78      195.  10.26   0.96  3.405E-02   351.93  35.600  4.876E-01 Pb214 
583.27       98.  14.82   1.43  2.416E-02   583.19  85.000  1.489E-01 Tl208 
609.34      154.   9.02   0.97  2.345E-02   609.31  45.490  4.275E-01 Bi214 
727.85        3. 266.96   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.29        4. 122.58   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
877.10        1. 579.93   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.20       68.  13.80   1.06  1.779E-02   911.20  26.200  4.541E-01 Ac228 
965.05        1. 838.83   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.29       30.  24.98   0.34  1.704E-02   968.96  15.900  3.520E-01 Ac228 

1004.57        3. 255.50   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.55       50.  18.75   0.37  1.535E-02  1120.29  14.910  6.801E-01 Bi214 
1172.53        5. 111.65   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.84      460.   4.79   1.74  1.254E-02  1460.82  10.550  1.041E+01 K40   
1620.31        2. 164.85   2.09  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.99       29.  20.65   2.18  1.069E-02  1764.49  15.310  5.463E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.89        84.        58. 2.041E+03   51.84   0.785  -      s 
307.78    77.17        89.        89. 2.960E+03   37.82   0.908  -        
359.02    90.00        67.        41. 1.080E+03   64.08   0.502  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.51    60.09        93.         5.     0.002   584.47   0.861s
Th-234    362.74    90.93       135.       -14.    -0.005   240.37   0.890 
U-235     372.42    93.35       122.        46.     0.017    73.46   0.891D
Ac-228    372.42    93.35        83.        45.     0.017    66.72   0.837D
Eu-152    485.99   121.77       106.         7.     0.003   413.06   0.915s
Eu-154    492.85   123.48        99.        10.     0.004   285.97   0.917s
Pa-234    523.29   131.10       147.       -16.    -0.006   214.51   0.924s
U-235     742.52   185.95       109.        40.     0.015    79.72   0.971 
Ra-226    742.50   185.95       107.        41.     0.015    78.02   0.971 
U-235     820.79   205.54        72.         1.     0.000  1828.27   0.988s
Pb-212    953.11   238.64       102.       247.     0.092    17.72   0.825 
Pb-214    966.35   241.95        86.        56.     0.021    56.42   1.044 
Tl-208   1108.33   277.47        50.        10.     0.004   206.83   1.049s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1178.40   295.00        45.       101.     0.038    27.71   1.102 
Pb-212   1196.06   299.42        49.        11.     0.004   167.73   1.069s
Ac-228   1349.70   337.85        48.        54.     0.020    52.12   0.339s
Pb-214   1405.39   351.78        68.       189.     0.070    20.52   0.957 
Pa-234   2270.40   568.10        33.        -5.    -0.002   321.88   1.293s
Tl-208   2331.06   583.27        31.        98.     0.036    29.64   1.428s
Bi-214   2435.33   609.34        21.       146.     0.054    18.04   0.974s
Eu-154   2891.25   723.32        40.        -4.    -0.002   451.48   1.417s
Bi-212   2909.37   727.85        24.         3.     0.001   533.91   1.421s
Eu-152   3113.70   778.92        21.        -1.     0.000  1012.46   1.462s
Tl-208   3439.26   860.29        12.         4.     0.002   245.17   1.526s
Pa-234   3506.54   877.10        14.         1.     0.000  1159.86   1.542s
Ac-228   3643.00   911.20         6.        68.     0.025    27.59   1.057s
Eu-152   3858.50   965.05        38.         1.     0.000  1677.67   1.606s
Ac-228   3875.48   969.29        10.        30.     0.011    49.96   0.336s
Eu-154   3982.34   995.99        27.        -5.    -0.002   323.30   1.631s
Eu-154   4016.67  1004.57        22.         3.     0.001   511.00   1.637s
Eu-152   4450.26  1112.89        30.        -6.    -0.002   264.64   1.719s
Bi-214   4480.92  1120.55        13.        50.     0.018    37.51   0.367s
Co-60    4689.00  1172.53        12.         5.     0.002   223.30   1.765s
Eu-154   5095.31  1274.01        26.        -3.    -0.001   536.86   1.840s
Eu-152   5628.34  1407.11        11.        -2.    -0.001   400.66   1.937s
K-40     5843.54  1460.84        26.       440.     0.163     9.58   1.737 
Bi-212   6482.37  1620.31         7.         2.     0.001   329.71   2.086s
Bi-214   7058.06  1763.99        12.        29.     0.011    41.30   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1732E-01                                      5.12E+12             
911.20 4.541E-01  (  3.923E-02 1.38E+01 2.62E+01 G  
968.96 3.520E-01  (  8.288E-02 2.50E+01 1.59E+01 G  
338.32 4.239E-01  (  1.267E-01 2.61E+01 1.14E+01 G  

Energy duplication    
93.35 8.638E-01 +   4.052E-01 3.34E+01 4.10E+00 XA 

Am-241   I   2.7055E-02                                      1.58E+05             
59.54 2.706E-02 ?(  1.286E-01 2.92E+02 3.59E+01 G  

Bi-212   N   1.3146E-01                                      5.12E+12             
727.33 6.022E-02 ?(  2.578E-01 2.67E+02 6.65E+00 G  
785.37 0.000E+00 -   1.259E+00 1.00E+03 1.11E+00 G  

1620.74 4.452E-01 &(  1.116E+00 1.65E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.2752E-01                                      5.84E+05             
609.31 4.275E-01  (P 3.139E-02 9.02E+00 4.55E+01 G  

1120.29 6.801E-01 + P 1.156E-01 1.88E+01 1.49E+01 G  
1764.49 5.463E-01 + P 1.513E-01 2.07E+01 1.53E+01 G  

Co-60    T   5.2488E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  2.930E-02 1.00E+03 1.00E+02 G  
1173.23 1.050E-02 ?(  1.766E-02 1.12E+02 9.98E+01 G  

Cs-137   I   5.6313E-04                                      1.10E+04             
661.66 5.631E-04 %(  2.135E-02 2.31E+03 8.50E+01 G  

Eu-152   I   1.0290E-02                                      4.94E+03             
344.28 2.099E-03 %(  5.229E-02 1.52E+03 2.66E+01 G  
121.78 1.638E-02 ?(  5.482E-02 2.07E+02 2.84E+01 G  
778.90-1.574E-02 +   1.293E-01 5.06E+02 1.30E+01 G  
964.08 1.338E-02 ?(  1.836E-01 8.39E+02 1.45E+01 G  

1112.08-9.352E-02 +   1.942E-01 1.32E+02 1.34E+01 G  
1408.01-2.895E-02 +   9.062E-02 2.00E+02 2.09E+01 G  

Eu-154   I   1.6494E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.231E-01 1.00E+03 1.22E+01 G  
123.07 1.623E-02 ?(  3.729E-02 1.43E+02 4.04E+01 G  

1274.43-1.793E-02 +   7.727E-02 2.68E+02 3.49E+01 G  
723.30-3.081E-02 +   1.118E-01 2.26E+02 2.00E+01 G  

1004.72 2.834E-02 ?(  1.158E-01 2.56E+02 1.79E+01 G  
996.25-8.479E-02 +   2.164E-01 1.62E+02 1.05E+01 G  

K-40     N   1.0409E+01                                      4.57E+11             
1460.82 1.041E+01  (P 2.786E-01 4.79E+00 1.06E+01 G  

Pa-234   N  -5.6888E-02                                      1.63E+12             
131.30-5.689E-02 ?(  9.783E-02 1.07E+02 1.82E+01 G  
569.50-7.210E-02 +   1.840E-01 1.61E+02 9.30E+00 G  
946.00 0.000E+00 +   3.114E-02 1.00E+03 1.35E+01 G  
880.52 1.519E-02 &   1.428E-01 5.80E+02 1.05E+01 G  
883.24 0.000E+00 +   1.518E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.1033E-01                                      5.12E+12             
238.63 4.103E-01  (P 3.906E-02 8.86E+00 4.36E+01 G  
300.09 2.866E-01 - P 4.251E-01 8.39E+01 3.18E+00 G  

Pb-214   N   4.8604E-01                                      5.84E+05             
351.93 4.876E-01  (P 4.958E-02 1.03E+01 3.56E+01 G  
295.22 4.513E-01  (P 6.931E-02 1.39E+01 1.84E+01 G  
242.00 5.665E-01  (P 2.163E-01 2.82E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.4703E-01                                      5.84E+05             
186.21 7.470E-01  (  4.399E-01 3.90E+01 3.56E+00 G  

Th-234   N   1.3046E-02                                      1.63E+12             
63.30 1.305E-02 %(  1.056E+00 4.92E+03 3.75E+00 G  
92.59-2.556E-01 +   4.935E-01 1.20E+02 4.34E+00 G  

Tl-208   N   1.4690E-01                                      5.12E+12             
583.19 1.489E-01 @(  1.981E-02 1.48E+01 8.50E+01 G  
277.37 1.216E-01 ?(  1.974E-01 1.03E+02 6.60E+00 G  
860.53 5.933E-02 -   1.103E-01 1.23E+02 1.24E+01 G  

U-235    N   3.7042E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.472E-01 1.00E+03 1.09E+01 G  
205.32 1.770E-02 &(  2.654E-01 9.14E+02 5.02E+00 G  
163.36-8.554E-03 %   2.525E-01 1.80E+03 5.08E+00 G  
185.72 4.585E-02  (  2.766E-02 3.99E+01 5.70E+01 G  

Energy duplication    
93.35 6.310E-01     3.500E-01 3.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

116 of 348



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:17:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.09        93.         5.     0.002   584.47   2.706E-02   
Th-234      90.93       135.       -14.    -0.005   240.37  -2.556E-01   
U-235       93.35       122.        46.     0.017    73.46   6.310E-01   
Eu-152     121.77       106.         7.     0.003   413.06   1.638E-02   
Eu-154     123.48        99.        10.     0.004   285.97   1.623E-02   
Pa-234     131.10       147.       -16.    -0.006   214.51  -5.689E-02   
U-235      185.95       109.        40.     0.015    79.72   4.585E-02   
Ra-226     185.95       107.        41.     0.015    78.02   7.470E-01   
U-235      205.54        72.         1.     0.000  1828.27   1.770E-02   
Pa-234     568.10        33.        -5.    -0.002   321.88  -7.210E-02   
Eu-154     723.32        40.        -4.    -0.002   451.48  -3.081E-02   
Bi-212     727.85        24.         3.     0.001   533.91   6.022E-02   
Eu-152     778.92        21.        -1.     0.000  1012.46  -1.574E-02   
Pa-234     877.10        14.         1.     0.000  1159.86   1.519E-02   
Eu-152     965.05        38.         1.     0.000  1677.67   1.338E-02   
Eu-154     995.99        27.        -5.    -0.002   323.30  -8.479E-02   
Eu-154    1004.57        22.         3.     0.001   511.00   2.834E-02   
Eu-152    1112.89        30.        -6.    -0.002   264.64  -9.352E-02   
Co-60     1172.53        12.         5.     0.002   223.30   1.050E-02   
Eu-154    1274.01        26.        -3.    -0.001   536.86  -1.793E-02   
Eu-152    1407.11        11.        -2.    -0.001   400.66  -2.895E-02   
Bi-212    1620.31         7.         2.     0.001   329.71   4.452E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1732E-01    4.1732E-01   1.0751E-01    1.1168E-01  3.923E-02
Am-241 #A    2.7049E-02    2.7055E-02   1.5813E-01    1.5814E-01  1.286E-01
Bi-212 #A    1.3146E-01    1.3146E-01   4.1246E-01    4.1251E-01  2.578E-01
Bi-214       4.2749E-01    4.2752E-01   8.1276E-02    8.3568E-02  3.139E-02
Co-60  #A    5.1460E-03    5.2488E-03   1.1721E-02    1.1723E-02  2.930E-02
Cs-137 #A    5.6118E-04    5.6313E-04   2.5984E-02    2.5984E-02  2.135E-02
Eu-152 #A    1.0211E-02    1.0290E-02   4.2505E-02    4.2509E-02  5.229E-02
Eu-154 #A    1.6296E-02    1.6494E-02   4.7168E-02    4.7176E-02  1.231E-01
K-40         1.0409E+01    1.0409E+01   1.0412E+00    1.1653E+00  2.786E-01
Pa-234 #A   -5.6888E-02   -5.6888E-02   1.2203E-01    1.2285E-01  9.783E-02
Pb-212       4.1033E-01    4.1033E-01   7.4459E-02    8.1827E-02  3.906E-02
Pb-214       4.8601E-01    4.8604E-01   1.0286E-01    1.0636E-01  4.958E-02
Ra-226 #     7.4698E-01    7.4703E-01   5.8282E-01    5.8502E-01  4.399E-01
Th-234 #A    1.3046E-02    1.3046E-02   1.2830E+00    1.2830E+00  1.056E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_003.An1               

Tl-208 #     1.4690E-01    1.4690E-01   4.3547E-02    4.4567E-02  1.981E-02
U-235  #A    3.7042E-02    3.7042E-02   2.9531E-02    2.9627E-02  1.472E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.230E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2296909E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0801-05                Sampled:         03/19/13 10:24                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244159-003                    Prepared:        03/27/13 09:37                
Lab ID:          QC682139                      Analyzed:        04/29/13 14:32                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   301.47 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.01076 U      0.1919       0.06678 U     0.1334      0.1047           0.9   NC    40  NC      1   

Bismuth-212                      1.061          0.4551       0.3528        0.3791      0.2739                 100.2 40  0.8487  1   

Bismuth-214                      0.3769         0.08991      0.4106        0.1028      0.04168                8.546 40  0.1746  1   

Cesium-137                      -0.003253 U     0.02703     -0.005640 U    0.02950     0.02374          0.07  NC    40  NC      1   

Cobalt-60                       -0.0007593 U    0.006006    -0.003253 U    0.03056     0.02473          0.03  NC    40  NC      1   

Europium-152                     0.03008 U      0.04190      0.03091 U     0.04438     0.06825          0.1   NC    40  NC      1   

Europium-154                     0.02238 U      0.02910      0.001607 U    0.004778    0.1622           0.2   NC    40  NC      1   

Lead-212                         0.3762         0.07906      0.3397        0.07633     0.03864                10.20 40  0.2349  1   

Lead-214                         0.4548         0.09257      0.4131        0.09270     0.04173                9.611 40  0.2251  1   

Potassium-40                    13.08           1.347       11.79          1.327       0.3421                 10.37 40  0.4825  1   

Protactinium-234                 0.05408 U      0.09976      0.01465 U     0.09304     0.08727                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3769         0.08991      0.4106        0.1028      0.04168          0.2   8.546 40  0.1746  1   

Thallium-208                     0.1272         0.03615      0.1222        0.03699     0.01478                3.985 40  0.06795 1   

Thorium-232 (By Actinium-228)    0.4357         0.1316       0.5386        0.1649      0.05845          0.9   21.13 40  0.3472  1   

Thorium-234                      0.3113 U       0.3448       0.6232 U      1.322       1.050                  NC    40  NC      1   

Uranium-235                      0.1148 U       0.1653       0.03133 U     0.04223     0.1370           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244327 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533171791010                                                            Seqnum        : 1513171789011.6                                                         

File          : 4_20130429_010                                                           File          : 2_20130429_011                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244159-003                                                               Lab ID        : QC682139                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196641                                                                   Batch         : 196641                                                                  

Time          : 29-APR-2013 14:35                                                        Time          : 29-APR-2013 14:32                                                       

Sample Amount : 310.29 g                                                                 Sample Amount : 301.47 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 29-APR-2013 07:22:52,05-MAR-2013 18:53:13                                Cal           : 29-APR-2013 07:20:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.01076      0.1575    0.9    .19194         .19194        0.06678    0.1047   0.9   .13331        .1334              40          1    u     

Bismuth-212                      1.061        0.2144           .45183         .45508        0.3528     0.2739         .3787         .37913        100  40   0.849  1    u     

Bismuth-214                      0.3769       0.04063          .088297        .089908       0.4106     0.04168        .1011         .10281        9    40   0.175  1    u     

Cesium-137                       -0.003253    0.02192   0.07   .027026        .027026       -0.005640  0.02374  0.07  .029497       .029498            40          1    u     

Cobalt-60                        -0.0007593   0.02193   0.03   .0060058       .0060059      -0.003253  0.02473  0.03  .030556       .030557            40          1    u     

Europium-152                     0.03008      0.05593   0.1    .041876        .041901       0.03091    0.06825  0.1   .044345       .04438             40          1    u     

Europium-154                     0.02238      0.1642    0.2    .029078        .029102       0.001607   0.1622   0.2   .0047768      .0047775           40          1    u     

Lead-212                         0.3762       0.03852          .074223        .079056       0.3397     0.03864        .07097        .076328       10   40   0.235  1    u     

Lead-214                         0.4548       0.05071          .090088        .092565       0.4131     0.04173        .089801       .092698       10   40   0.225  1    u     

Potassium-40                     13.08        0.2603           1.176          1.3468        11.79      0.3421         1.1868        1.3266        10   40   0.483  1    u     

Protactinium-234                 0.05408      0.09337          .098849        .099759       0.01465    0.08727        .092965       .093036            40          1    u     

Radium-226 (By Bismuth-214)      0.3769       0.04063   0.2    .088297        .089908       0.4106     0.04168  0.2   .1011         .10281        9    40   0.175  1    u     

Thallium-208                     0.1272       0.01512          .035226        .036154       0.1222     0.01478        .036134       .036986       4    40   0.068  1    u     

Thorium-232 (By Actinium-228)    0.4357       0.06078   0.9    .12778         .13161        0.5386     0.05845  0.9   .16022        .16491        21   40   0.347  1    u     

Thorium-234                      0.3113       1.179            .34352         .34478        0.6232     1.050          1.3206        1.3219             40          1    u     

Uranium-235                      0.1148       0.1292    0.18   .16514         .16528        0.03133    0.1370   0.18  .04218        .042229            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0801-05DUP       
Sample Description: QC682139, 196641, SUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130429_011
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0801                        Matrix: S         
Sample Time: 3/19/2013 10:24           Live Time: 2700   sec

Acquisition Time: 4/29/2013 14:32:55        Real Time: 2703   sec
Analysis Time: 4/29/2013 15:19           Dead Time: 0.10   %

Analysis Quantity: 3.015E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.386E-01      1.602E-01      1.649E-01      5.845E-02
Am-241    #AB    6.678E-02      1.333E-01      1.334E-01      1.047E-01
Bi-212    #      3.528E-01      3.787E-01      3.791E-01      2.739E-01
Bi-214           4.106E-01      1.011E-01      1.028E-01      4.168E-02
Co-60     #AB   -3.253E-03      3.056E-02      3.056E-02      2.473E-02
Cs-137    #AB   -5.640E-03      2.950E-02      2.950E-02      2.374E-02
Eu-152    #AB    3.091E-02      4.435E-02      4.438E-02      6.825E-02
Eu-154    #AB    1.607E-03      4.777E-03      4.777E-03      1.622E-01
K-40             1.179E+01      1.187E+00      1.327E+00      3.421E-01
Pa-234     AB    1.465E-02      9.296E-02      9.304E-02      8.727E-02
Pb-212           3.397E-01      7.097E-02      7.633E-02      3.864E-02
Pb-214           4.131E-01      8.980E-02      9.270E-02      4.173E-02
Ra-226    #AB    3.046E-01      5.525E-01      5.528E-01      4.371E-01
Th-234    #AB    6.232E-01      1.321E+00      1.322E+00      1.050E+00
Tl-208           1.222E-01      3.613E-02      3.699E-02      1.478E-02
U-235     #AB    3.133E-02      4.218E-02      4.223E-02      1.370E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.504E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/29/2013 15:19:21
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429_011.An1               

Sample description                                             
QC682139, 196641, SUP                                           

Spectrum Filename: C:\User\SPC\Det2\2_20130429_011.An1

Acquisition information
Start time:                 4/29/2013 14:32:55
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0147E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0147E+02) = 

8.9651E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1110

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       26.  33.53   0.76  0.000E+00
58.94       11.  99.81   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.91       13. 105.96   0.82  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.91       77.  21.36   0.83  2.841E-02
77.20       89.  19.42   0.84  3.012E-02
87.15       36.  39.68   0.63  3.663E-02
93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 

93.35   5.760  3.796E-01 U235  
93.35   5.760  3.796E-01 U235  

93.51       26.  60.37   0.85  3.990E-02    93.35   4.100  5.333E-01 Ac228 
93.35   5.760  3.796E-01 U235  

121.67        5. 266.27   0.89  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  7.816E-03 Eu154 

121.88        3. 500.61   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  4.933E-03 Eu154 

144.27        4. 375.81   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.234E-02 U235  

163.55        8. 169.26   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.030E-01 U235  

186.14       16.  90.70   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.046E-01 Ra226 
185.72  57.000  1.898E-02 U235  

186.17       20.  67.32   0.96  4.819E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.929E-01 Ra226 

205.79        4. 332.18   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.608E-02 U235  

238.61      198.  10.14   0.89  4.318E-02   238.63  43.600  3.397E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
242.07       37.  42.63   0.38  4.285E-02   242.00   7.268  3.970E-01 Pb214 
277.30       17.  70.61   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05      101.  17.04   0.81  3.815E-02   295.22  18.414  4.538E-01 Pb214 
297.20       10.  71.67   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.40       36.  32.76   1.11  3.494E-02   338.32  11.400  2.961E-01 Ac228 
351.81      150.  10.44   1.28  3.405E-02   351.93  35.600  3.954E-01 Pb214 
569.67        3. 317.25   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.34       76.  14.78   1.10  2.416E-02   583.19  85.000  1.222E-01 Tl208 
609.23      130.  11.57   0.80  2.345E-02   609.31  45.490  3.797E-01 Bi214 
727.70       15.  53.67   1.45  2.078E-02   727.33   6.650  3.543E-01 Bi212 
783.47        3. 256.30   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
911.18       76.  14.87   0.64  1.779E-02   911.20  26.200  5.386E-01 Ac228 
960.73        4. 155.57   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.88       18.  52.24   1.61  1.704E-02   968.96  15.900  2.242E-01 Ac228 
995.99        3. 207.02   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1119.86       35.  21.80   0.42  1.535E-02  1120.29  14.910  5.048E-01 Bi214 
1407.42        7.  71.72   1.83  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      489.   4.83   1.84  1.254E-02  1460.82  10.550  1.179E+01 K40   
1621.60        2. 309.46   1.89  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       11.  33.52   1.92  1.069E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.21    30.42        25.        26. 0.000E+00   67.06   0.756  -      s 
298.84    74.87       123.        52. 1.823E+03   68.04   0.697  -        
307.99    77.16       108.        59. 1.959E+03   56.21   0.464  -      s 
347.92    87.15        82.        36. 9.963E+02   79.36   0.634  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.17    58.94        55.        11.     0.004   199.61   0.816s
Th-234    251.04    62.91        90.        13.     0.005   211.91   0.820s
Th-234    378.81    94.88       107.       -14.    -0.005   211.12   0.853s
Ac-228    372.69    93.35       113.        26.     0.010   120.74   0.854D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.69    93.35       113.        26.     0.010   120.74   0.854D
Eu-152    486.71   121.88       103.         3.     0.001  1001.21   0.886s
Eu-154    485.87   121.67        72.         5.     0.002   532.54   0.887s
U-235     576.17   144.27        94.         4.     0.001   751.61   0.910s
U-235     653.22   163.55        84.         8.     0.003   338.53   0.931s
U-235     743.65   186.17        83.        20.     0.008   134.64   0.955 
Ra-226    743.51   186.14        94.        16.     0.006   181.40   0.956 
U-235     822.09   205.79        83.         4.     0.001   664.36   0.976s
Pb-212    953.24   238.61        88.       193.     0.071    20.27   0.886 
Pb-214    967.09   242.07        97.        37.     0.014    85.27   0.380s
Tl-208   1107.91   277.30        64.        17.     0.006   141.23   1.051 
Pb-214   1178.85   295.05        68.        96.     0.036    34.09   0.812 
Pb-212   1187.46   297.20        28.        10.     0.004   143.33   1.074 
Ac-228   1352.18   338.40        50.        36.     0.013    65.52   1.112s
Pb-214   1405.79   351.81        43.       144.     0.053    20.88   1.281 
Pa-234   2276.97   569.67        34.         3.     0.001   634.50   1.323 
Tl-208   2331.66   583.34        15.        76.     0.028    29.56   1.101 
Bi-214   2435.19   609.23        33.       122.     0.045    23.14   0.798s
Cs-137   2650.03   662.94        33.        -3.    -0.001   522.95   1.398s
Bi-212   2909.13   727.70        24.        15.     0.005   107.35   1.449s
Eu-152   3109.96   777.90        23.        -2.    -0.001   721.56   1.487s
Bi-212   3132.25   783.47        24.         3.     0.001   512.61   1.491s
Eu-154   3497.51   874.75        21.        -3.    -0.001   426.81   1.552s
Pa-234   3527.36   882.21        19.        -4.    -0.001   341.94   1.559s
Ac-228   3643.26   911.18        12.        76.     0.028    29.75   0.643s
Eu-152   3841.57   960.73        13.         4.     0.001   311.14   1.611s
Ac-228   3874.21   968.88        37.        18.     0.007   104.49   1.614s
Eu-154   3982.70   995.99        19.         3.     0.001   414.03   1.630s
Eu-154   4008.64  1002.47        16.        -3.    -0.001   429.93   1.635s
Eu-152   4444.78  1111.42        26.        -2.    -0.001   726.46   1.695s
Bi-214   4478.55  1119.86        12.        35.     0.013    43.59   0.420s
Co-60    4691.90  1173.15        21.        -3.    -0.001   418.08   1.727s
Co-60    5330.82  1332.70        18.        -1.     0.000   939.31   1.798s
Eu-152   5630.07  1407.42        10.         7.     0.003   143.45   1.827s
K-40     5843.40  1460.68        34.       470.     0.174     9.66   1.842 
Bi-212   6488.11  1621.60        11.         2.     0.001   618.92   1.889s
Bi-214   7060.00  1764.31        11.        11.     0.004    67.04   1.917s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3861E-01                                      5.12E+12             
911.20 5.386E-01  (  5.845E-02 1.49E+01 2.62E+01 G  
968.96 2.242E-01 -   1.726E-01 5.22E+01 1.59E+01 G  
338.32 2.961E-01 -   1.373E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.333E-01 ?   5.020E-01 6.04E+01 4.10E+00 XA 

Am-241   I   6.6783E-02                                      1.58E+05             
59.54 6.678E-02 ?(  1.047E-01 9.98E+01 3.59E+01 G  

Bi-212   N   3.5278E-01                                      5.12E+12             
727.33 3.543E-01  (  2.739E-01 5.37E+01 6.65E+00 G  
785.37 4.216E-01 ?(  1.731E+00 2.56E+02 1.11E+00 G  

1620.74 2.957E-01 &(  1.456E+00 3.09E+02 1.51E+00 G  

Bi-214   N   4.1056E-01                                      5.84E+05             
609.31 3.797E-01 *(P 4.168E-02 1.16E+01 4.55E+01 G  

1120.29 5.048E-01  (P 1.181E-01 2.18E+01 1.49E+01 G  
1764.49 2.279E-01 - P 1.555E-01 3.35E+01 1.53E+01 G  

Co-60    T  -3.2530E-03                                      1.93E+03             
1332.49-3.253E-03 ?(  2.473E-02 4.70E+02 1.00E+02 G  
1173.23-7.341E-03 +   2.437E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -5.6404E-03                                      1.10E+04             
661.66-5.640E-03 ?(  2.374E-02 2.61E+02 8.50E+01 G  

Eu-152   I   3.0914E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.825E-02 1.00E+03 2.66E+01 G  
121.78 7.019E-03 &(  5.749E-02 5.01E+02 2.84E+01 G  
778.90-2.489E-02 +   1.450E-01 3.61E+02 1.30E+01 G  
964.08 4.735E-02 &(  1.140E-01 1.56E+02 1.45E+01 G  

1112.08-3.279E-02 +   1.926E-01 3.63E+02 1.34E+01 G  
1408.01 9.147E-02 ?(  9.275E-02 7.17E+01 2.09E+01 G  

Eu-154   I   1.6066E-03                                      3.14E+03             
873.18-4.780E-02 ?(  1.622E-01 2.13E+02 1.22E+01 G  
123.07 7.816E-03 +   3.376E-02 2.66E+02 4.04E+01 G  

1274.43 2.720E-03 %   5.593E-02 1.26E+03 3.49E+01 G  
723.30 0.000E+00 &   1.863E-01 1.00E+03 2.00E+01 G  

1004.72-3.112E-02 +   1.058E-01 2.15E+02 1.79E+01 G  
996.25 5.888E-02 ?(  1.931E-01 2.07E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1794E+01                                      4.57E+11             
1460.82 1.179E+01  (P 3.421E-01 4.83E+00 1.06E+01 G  

Pa-234   N   1.4652E-02                                      1.63E+12             
131.30 2.364E-03 %(  8.727E-02 2.24E+03 1.82E+01 G  
569.50 3.870E-02  (  1.985E-01 3.17E+02 9.30E+00 G  
946.00 0.000E+00 -   1.983E-01 1.00E+03 1.35E+01 G  
880.52-9.248E-04 %   1.380E-01 9.07E+03 1.05E+01 G  
883.24-7.085E-02 +   1.903E-01 1.71E+02 9.70E+00 G  

Pb-212   N   3.3970E-01                                      5.12E+12             
238.63 3.397E-01  (P 3.864E-02 1.01E+01 4.36E+01 G  
300.09 2.729E-01 - P 3.422E-01 7.17E+01 3.18E+00 G  

Pb-214   N   4.1312E-01                                      5.84E+05             
351.93 3.954E-01  (P 4.173E-02 1.04E+01 3.56E+01 G  
295.22 4.538E-01  (P 9.088E-02 1.70E+01 1.84E+01 G  
242.00 3.970E-01  (P 2.444E-01 4.26E+01 7.27E+00 G  

Ra-226   N   3.0455E-01                                      5.84E+05             
186.21 3.046E-01 ?(  4.371E-01 9.07E+01 3.56E+00 G  

Th-234   N   6.2317E-01                                      1.63E+12             
63.30 6.232E-01 ?(  1.050E+00 1.06E+02 3.75E+00 G  
92.59-2.775E-01 -   4.672E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.2223E-01                                      5.12E+12             
583.19 1.222E-01  (  1.478E-02 1.48E+01 8.50E+01 G  
277.37 2.159E-01 +   2.359E-01 7.06E+01 6.60E+00 G  
860.53 0.000E+00 -   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   3.1330E-02                                      2.57E+11             
143.77 2.234E-02 ?(  1.370E-01 3.76E+02 1.09E+01 G  
205.32 5.608E-02 &(  3.034E-01 3.32E+02 5.02E+00 G  
163.36 1.030E-01 ?(  2.809E-01 1.69E+02 5.08E+00 G  
185.72 2.448E-02 &(  2.563E-02 6.73E+01 5.70E+01 G  

Energy duplication    
93.35 3.796E-01 ?   3.573E-01 6.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.94        55.        11.     0.004   199.61   6.678E-02   
Th-234      62.91        90.        13.     0.005   211.91   6.232E-01   
Th-234      94.88       107.       -14.    -0.005   211.12  -2.775E-01   
U-235       93.35       113.        26.     0.010   120.74   3.796E-01   
Eu-152     121.88       103.         3.     0.001  1001.21   7.019E-03   
Eu-154     121.67        72.         5.     0.002   532.54   7.816E-03   
U-235      144.27        94.         4.     0.001   751.61   2.234E-02   
U-235      163.55        84.         8.     0.003   338.53   1.030E-01   
U-235      186.17        83.        20.     0.008   134.64   2.448E-02   
U-235      205.79        83.         4.     0.001   664.36   5.608E-02   
Cs-137     662.94        33.        -3.    -0.001   522.95  -5.640E-03   
Bi-212     727.70        24.        15.     0.005   107.35   3.543E-01   
Eu-152     777.90        23.        -2.    -0.001   721.56  -2.489E-02   
Bi-212     783.47        24.         3.     0.001   512.61   4.216E-01   
Eu-154     874.75        21.        -3.    -0.001   426.81  -4.780E-02   
Eu-152     960.73        13.         4.     0.001   311.14   4.735E-02   
Eu-154     995.99        19.         3.     0.001   414.03   5.888E-02   
Eu-154    1002.47        16.        -3.    -0.001   429.93  -3.112E-02   
Eu-152    1111.42        26.        -2.    -0.001   726.46  -3.279E-02   
Co-60     1173.15        21.        -3.    -0.001   418.08  -7.341E-03   
Co-60     1332.70        18.        -1.     0.000   939.31  -3.253E-03   
Eu-152    1407.42        10.         7.     0.003   143.45   9.147E-02   
Bi-212    1621.60        11.         2.     0.001   618.92   2.957E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3861E-01    5.3861E-01   1.6022E-01    1.6491E-01  5.845E-02
Am-241 #A    6.6771E-02    6.6783E-02   1.3331E-01    1.3340E-01  1.047E-01
Bi-212 #     3.5278E-01    3.5278E-01   3.7870E-01    3.7913E-01  2.739E-01
Bi-214       4.1054E-01    4.1056E-01   1.0110E-01    1.0281E-01  4.168E-02
Co-60  #A   -3.2052E-03   -3.2530E-03   3.0556E-02    3.0557E-02  2.473E-02
Cs-137 #A   -5.6257E-03   -5.6404E-03   2.9497E-02    2.9498E-02  2.374E-02
Eu-152 #A    3.0736E-02    3.0914E-02   4.4345E-02    4.4380E-02  6.825E-02
Eu-154 #A    1.5921E-03    1.6066E-03   4.7768E-03    4.7775E-03  1.622E-01
K-40         1.1794E+01    1.1794E+01   1.1868E+00    1.3266E+00  3.421E-01
Pa-234  A    1.4652E-02    1.4652E-02   9.2965E-02    9.3036E-02  8.727E-02
Pb-212       3.3970E-01    3.3970E-01   7.0970E-02    7.6328E-02  3.864E-02
Pb-214       4.1310E-01    4.1312E-01   8.9801E-02    9.2698E-02  4.173E-02
Ra-226 #A    3.0454E-01    3.0455E-01   5.5246E-01    5.5285E-01  4.371E-01
Th-234 #A    6.2317E-01    6.2317E-01   1.3206E+00    1.3219E+00  1.050E+00
Tl-208       1.2223E-01    1.2223E-01   3.6134E-02    3.6986E-02  1.478E-02
U-235  #A    3.1330E-02    3.1330E-02   4.2180E-02    4.2229E-02  1.370E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.362E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3617742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/27/13 09:05                
Type:            LCS                           Analyzed:        04/24/13 09:37                
Lab ID:          QC681164                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   308.37 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196641                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.32                0.4171    94.77  54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244327 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597003.6                                                  
File          : 2_20130424_003                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681164                                                         
Matrix        : Soil                                                             
Batch         : 196641                                                           
Time          : 24-APR-2013 09:37                                                
Sample Amount : 308.37 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.21 %                                                           
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.32  95    54-146  .41712        .69842        u    

u=use  

Page 1 of 1                                                                                                           1513164597003.6
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681164, 196641, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 09:37:38        Real Time: 2706   sec
Analysis Time: 4/24/2013 10:22           Dead Time: 0.21   %

Analysis Quantity: 3.084E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.296E-01      2.378E-01      2.436E-01      1.613E-01
Am-241    #AB   -1.251E-01      4.713E-01      4.714E-01      3.856E-01
Bi-212    #      2.276E+00      1.020E+00      1.026E+00      5.926E-01
Bi-214           1.232E+01      4.171E-01      6.984E-01      9.624E-02
Co-60     #AB    1.303E-02      3.683E-02      3.683E-02      4.318E-02
Cs-137    #      8.459E-02      5.447E-02      5.461E-02      4.022E-02
Eu-152    #      7.264E-01      1.736E-01      1.785E-01      1.549E-01
Eu-154    #AB    1.072E-01      1.740E-01      1.741E-01      2.110E-01
K-40             9.350E+00      1.177E+00      1.267E+00      4.466E-01
Pa-234    #AB    1.598E-01      1.159E-01      1.225E-01      2.458E-01
Pb-212           6.202E-01      1.419E-01      1.509E-01      9.129E-02
Pb-214           1.406E+01      4.256E-01      8.910E-01      1.229E-01
Ra-226           1.569E+01      2.218E+00      2.460E+00      1.278E+00
Th-234     AB    1.106E+00      1.491E+00      1.495E+00      3.027E+00
Tl-208           2.013E-01      7.508E-02      7.620E-02      5.442E-02
U-235     #      7.380E-01      9.352E-02      1.049E-01      3.686E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.818E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Sample description                                             
QC681164, 196641, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_003.An1

Acquisition information
Start time:                 4/24/2013 09:37:38
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0837E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0837E+02) = 

8.7645E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   25 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0771

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42        5. 245.08   0.00  0.000E+00
63.05       31. 129.27   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      778.   6.06   0.85  2.842E-02
77.20     1309.   4.08   0.85  3.016E-02
87.26      512.   7.97   0.86  3.667E-02
90.03      189.  18.77   0.87  3.820E-02
92.70       43.  67.40   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.141E-01 U235  
93.32       18. 210.13   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.557E-01 Ac228 
93.47       24. 130.60   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.684E-01 Ac228 
139.33       28. 112.56   0.31  5.002E-02
167.83       38.  80.70   0.46  4.949E-02
186.27      827.   7.07   1.07  4.814E-02   185.72  57.000  9.776E-01 U235  

186.21   3.555  1.569E+01 Ra226 
185.72  57.000  9.776E-01 U235  

204.94       32. 117.05   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.435E-01 U235  

226.38       28.  80.26   0.50  4.437E-02
238.49      379.   9.03   1.02  4.319E-02   238.63  43.600  6.433E-01 Pb212 
241.93     1376.   3.34   1.02  4.286E-02   242.00   7.268  1.432E+01 Pb214 
274.66       52.  56.88   0.51  3.986E-02
295.11     3032.   1.98   1.07  3.814E-02   295.22  18.414  1.400E+01 Pb214 
297.79       24.  95.40   1.08  3.793E-02
299.97       32.  65.23   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.25      105.  29.24   0.99  3.494E-02   338.32  11.400  8.582E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.83       22. 122.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  7.799E-02 Eu152 
351.79     5259.   1.54   1.10  3.405E-02   351.93  35.600  1.407E+01 Pb214 
572.57       40.  36.27   1.33  2.456E-02   569.50   9.300  5.710E-01 Pa234 

569.50   9.300  5.710E-01 Pa234 
583.28      127.  18.65   1.34  2.416E-02   583.19  85.000  2.013E-01 Tl208 
609.32     4079.   1.69   1.35  2.345E-02   609.31  45.490  1.239E+01 Bi214 
661.40       49.  32.20   1.41  2.217E-02   661.66  84.990  8.459E-02 Cs137 
665.77      151.  14.26   1.04  2.208E-02
703.42       76.  27.16   0.81  2.126E-02
723.09       15. 112.25   1.46  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.167E-01 Eu154 
727.21       26.  63.06   1.46  2.078E-02   727.33   6.650  6.007E-01 Bi212 

727.33   6.650  6.007E-01 Bi212 
768.42      343.   7.08   1.48  2.001E-02
786.02       83.  22.40   1.51  1.972E-02   785.37   1.110  1.231E+01 Bi212 

785.37   1.110  1.231E+01 Bi212 
861.06       28.  53.68   1.56  1.851E-02   860.53  12.400  3.977E-01 Tl208 
882.56       10. 143.45   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.794E-01 Pa234 
911.33      108.  19.91   1.34  1.779E-02   911.20  26.200  7.536E-01 Ac228 
934.13      225.  12.39   1.02  1.748E-02
942.15       11. 106.16   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.565E-01 Pa234 
964.04       49.  34.93   1.64  1.710E-02   964.08  14.500  6.453E-01 Eu152 

964.08  14.500  6.453E-01 Eu152 
969.01       50.  33.74   1.64  1.704E-02   968.96  15.900  5.978E-01 Ac228 
992.99       13.  87.27   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.494E-01 Eu154 
1004.76       11. 123.01   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  1.197E-01 Eu154 
1120.26      856.   3.93   1.59  1.535E-02  1120.29  14.910  1.211E+01 Bi214 
1155.38      140.  13.01   1.06  1.501E-02
1174.77        6. 196.38   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1238.08      405.   6.55   1.46  1.426E-02
1332.72        5. 203.39   1.87  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.08      133.  11.95   1.92  1.291E-02  1408.01  20.850  1.610E+00 Eu152 

1408.01  20.850  1.610E+00 Eu152 
1460.68      400.   5.99   1.60  1.254E-02  1460.82  10.550  9.350E+00 K40   
1619.92        5. 151.17   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.002E+00 Bi212 
1764.27      765.   4.09   1.85  1.069E-02  1764.49  15.310  1.509E+01 Bi214 

136 of 348



ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42        89.         5. 0.000E+00  490.16   0.000  -      
298.70    74.89       972.       591. 2.079E+04   17.68   0.748  -        
308.00    77.21       861.      1131. 3.749E+04    9.59   0.855  -        
348.01    87.22       640.       548. 1.495E+04   16.65   0.848  -      s 
359.08    89.99       533.       181. 4.743E+03   40.60   0.767  -       M
556.26   139.33       470.        28. 5.658E+02  225.12   0.308  -       c
670.16   167.83       437.        38. 7.739E+02  161.40   0.459  -       c
904.20   226.38       253.        28. 6.334E+02  160.52   0.503  -       c

1097.20   274.66       333.        56. 1.406E+03   95.91   0.508 PB-214  sM
1189.18   297.79       319.        26. 6.829E+02  199.01   1.077  -      sc
2661.19   665.77        94.       151. 6.826E+03   24.45   1.040 BI-214  sM
2811.83   703.42       100.        76. 3.575E+03   54.32   0.806  -      sM
3071.85   768.42        82.       343. 1.714E+04   14.15   1.482 BI-214   M
3734.94   934.13       126.       225. 1.288E+04   24.78   1.016 BI-214  s 
4620.54  1155.38        48.       140. 9.327E+03   26.03   1.059 BI-214  s 
4951.63  1238.08        69.       405. 2.839E+04   13.10   1.461 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.87       775.       -21.    -0.008   376.74   0.833s
Th-234    251.42    63.05       784.        31.     0.011   258.53   0.837s
Th-234    369.45    92.59       408.        43.     0.016   134.80   0.869D
U-235     372.50    93.35       701.        18.     0.007   420.26   0.869D
Ac-228    372.50    93.35       463.        24.     0.009   261.20   0.869D
Eu-152    485.93   121.73       805.        -9.    -0.003   876.83   0.899s
Eu-154    487.64   122.16       694.        -6.    -0.002  1211.13   0.901s
Pa-234    524.35   131.35       859.       -16.    -0.006   512.88   0.909s
U-235     651.36   163.13       944.       -27.    -0.010   325.40   0.942s
U-235     743.84   186.26       798.       767.     0.284    12.67   0.965 
Ra-226    743.89   186.27       836.       827.     0.306    14.14   1.073 
U-235     818.51   204.94       678.        32.     0.012   234.11   0.985s
Pb-212    952.67   238.51       516.       360.     0.133    22.51   0.951 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.45   241.95       485.      1367.     0.506     7.55   1.033 
Tl-208   1106.18   276.91       567.       -26.    -0.010   263.45   1.058s
Pb-214   1179.40   295.22       284.      3022.     1.119     3.96   1.075D
Pb-212   1198.85   300.09       215.        32.     0.012   130.45   1.080D
Ac-228   1351.42   338.25       291.       105.     0.039    58.49   0.988s
Eu-152   1377.71   344.83       351.        22.     0.008   244.79   1.123s
Pb-214   1405.53   351.79       388.      5253.     1.946     3.08   1.096 
Pa-234   2288.41   572.57        86.        40.     0.015    72.55   1.328s
Tl-208   2331.24   583.28       218.       127.     0.047    37.30   1.340s
Bi-214   2435.41   609.32       184.      4071.     1.508     3.38   1.348 
Cs-137   2643.73   661.40       100.        49.     0.018    64.40   1.407s
Eu-154   2890.50   723.09       133.        15.     0.006   224.49   1.457s
Bi-212   2906.99   727.21       117.        26.     0.009   126.12   1.460s
Eu-152   3103.40   776.30        86.        -5.    -0.002   517.90   1.501s
Bi-212   3142.29   786.02       131.        83.     0.031    44.80   1.507 
Tl-208   3442.54   861.06       100.        28.     0.010   107.36   1.564 
Eu-154   3474.72   869.10        38.        -3.    -0.001   529.33   1.574s
Pa-234   3519.05   880.18       105.       -11.    -0.004   269.35   1.579s
Pa-234   3528.57   882.56        93.        10.     0.004   286.90   1.581s
Ac-228   3643.70   911.33        99.       108.     0.040    39.81   1.343 
Pa-234   3767.05   942.15        66.        11.     0.004   212.32   1.627s
Eu-152   3854.65   964.04       122.        49.     0.018    69.86   1.640s
Ac-228   3874.54   969.01       117.        50.     0.018    67.49   1.643s
Eu-154   3970.51   992.99        62.        13.     0.005   174.53   1.662s
Eu-154   4017.60  1004.76        84.        11.     0.004   246.02   1.668s
Eu-152   4444.78  1111.48        75.        -6.    -0.002   448.35   1.740s
Bi-214   4479.95  1120.26        75.       854.     0.316     7.86   1.589 
Co-60    4698.17  1174.77        62.         6.     0.002   392.75   1.779s
Co-60    5330.60  1332.72        58.         5.     0.002   406.78   1.874s
Eu-152   5632.43  1408.08        60.       133.     0.049    23.90   1.915s
K-40     5843.11  1460.68        61.       381.     0.141    11.98   1.601 
Bi-212   6481.03  1619.92        30.         5.     0.002   302.35   2.019s
Bi-214   7059.46  1764.28        48.       753.     0.279     8.28   1.844 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2960E-01                                      5.12E+12             
911.20 7.536E-01  (  1.613E-01 1.99E+01 2.62E+01 G  
968.96 5.978E-01 ?(  3.017E-01 3.37E+01 1.59E+01 G  
338.32 8.582E-01  (  3.238E-01 2.92E+01 1.14E+01 G  

Energy duplication    
93.35 4.684E-01 -   9.953E-01 1.31E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.2510E-01                                      1.58E+05             
59.54-1.251E-01 &(  3.856E-01 1.88E+02 3.59E+01 G  

Bi-212   N   2.2758E+00                                      5.12E+12             
727.33 6.007E-01 ?(  5.926E-01 6.31E+01 6.65E+00 G  
785.37 1.231E+01  (  3.961E+00 2.24E+01 1.11E+00 G  

1620.74 1.002E+00 -   2.392E+00 1.51E+02 1.51E+00 G  

Bi-214   N   1.2320E+01                                      5.84E+05             
609.31 1.239E+01  (P 9.624E-02 1.69E+00 4.55E+01 G  

1120.29 1.211E+01  (P 2.858E-01 3.93E+00 1.49E+01 G  
1764.49 1.494E+01 + P 3.188E-01 4.14E+00 1.53E+01 G  

Co-60    T   1.3027E-02                                      1.93E+03             
1332.49 1.318E-02 ?(  4.318E-02 2.03E+02 1.00E+02 G  
1173.23 1.287E-02 &(  4.070E-02 1.96E+02 9.98E+01 G  

Cs-137   I   8.4593E-02                                      1.10E+04             
661.66 8.459E-02  (  4.022E-02 3.22E+01 8.50E+01 G  

Eu-152   I   7.2637E-01                                      4.94E+03             
344.28 7.799E-02 ?(  1.549E-01 1.22E+02 2.66E+01 G  
121.78-2.173E-02 -   1.565E-01 4.38E+02 2.84E+01 G  
778.90-6.520E-02 &   2.741E-01 2.59E+02 1.30E+01 G  
964.08 6.453E-01  (  3.389E-01 3.49E+01 1.45E+01 G  

1112.08-8.746E-02 &   3.172E-01 2.24E+02 1.34E+01 G  
1408.01 1.610E+00 @(  2.181E-01 1.20E+01 2.09E+01 G  

Eu-154   I   1.0722E-01                                      3.14E+03             
873.18-4.945E-02 &(  2.110E-01 2.65E+02 1.22E+01 G  
123.07-1.025E-02 +   1.020E-01 6.06E+02 4.04E+01 G  

1274.43-3.818E-03 &   1.349E-01 2.15E+03 3.49E+01 G  
723.30 1.167E-01 &(  2.100E-01 1.12E+02 2.00E+01 G  

1004.72 1.197E-01 &(  2.352E-01 1.23E+02 1.79E+01 G  
996.25 2.494E-01 &(  3.406E-01 8.73E+01 1.05E+01 G  

K-40     N   9.3503E+00                                      4.57E+11             
1460.82 9.350E+00  (P 4.466E-01 5.99E+00 1.06E+01 G  

Pa-234   N   1.5976E-01                                      1.63E+12             
131.30-5.845E-02 ?(  2.458E-01 2.56E+02 1.82E+01 G  
569.50 5.710E-01 ?(  3.073E-01 3.63E+01 9.30E+00 G  
946.00 1.565E-01 &(  2.627E-01 1.06E+02 1.35E+01 G  
880.52-1.871E-01 +   4.046E-01 1.35E+02 1.05E+01 G  
883.24 1.794E-01 &(  4.134E-01 1.43E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.2023E-01                                      5.12E+12             
238.63 6.202E-01  (P 9.129E-02 1.13E+01 4.36E+01 G  
300.09 8.530E-01 + P 9.248E-01 6.52E+01 3.18E+00 G  

Pb-214   N   1.4064E+01                                      5.84E+05             
351.93 1.407E+01  (P 1.229E-01 1.54E+00 3.56E+01 G  
295.22 1.397E+01  (P 1.815E-01 1.98E+00 1.84E+01 G  
242.00 1.425E+01  (P 5.349E-01 3.78E+00 7.27E+00 G  

Ra-226   N   1.5688E+01                                      5.84E+05             
186.21 1.569E+01  (  1.278E+00 7.07E+00 3.56E+00 G  

Th-234   N   1.1061E+00                                      1.63E+12             
63.30 1.435E+00 ?(  3.027E+00 1.29E+02 3.75E+00 G  
92.59 8.220E-01  (  8.894E-01 6.74E+01 4.34E+00 G  

Tl-208   N   2.0130E-01                                      5.12E+12             
583.19 2.013E-01 ?(  5.442E-02 1.86E+01 8.50E+01 G  
277.37-3.208E-01 -   6.884E-01 1.32E+02 6.60E+00 G  
860.53 3.977E-01 +   3.293E-01 5.37E+01 1.24E+01 G  

U-235    N   7.3802E-01                                      2.57E+11             
143.77-5.059E-03 %(  3.686E-01 4.42E+03 1.09E+01 G  
205.32 4.435E-01 ?(  8.454E-01 1.17E+02 5.02E+00 G  
163.36-3.457E-01 +   9.200E-01 1.63E+02 5.08E+00 G  
185.72 9.066E-01 &(  7.777E-02 6.34E+00 5.70E+01 G  

Energy duplication    
93.35 2.532E-01 ?   8.711E-01 2.10E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.87       775.       -21.    -0.008   376.74  -1.251E-01   
U-235       93.35       701.        18.     0.007   420.26   2.532E-01   
Eu-152     121.73       805.        -9.    -0.003   876.83  -2.173E-02   
Eu-154     122.16       694.        -6.    -0.002  1211.13  -1.025E-02   
Pa-234     131.35       859.       -16.    -0.006   512.88  -5.845E-02   
U-235      163.13       944.       -27.    -0.010   325.40  -3.457E-01   
U-235      186.26       798.       767.     0.284    12.67   9.066E-01   
U-235      204.94       678.        32.     0.012   234.11   4.435E-01   
Eu-152     344.83       351.        22.     0.008   244.79   7.799E-02   
Pa-234     572.57        86.        40.     0.015    72.55   5.710E-01   
Cs-137     661.40       100.        49.     0.018    64.40   8.459E-02   
Eu-154     723.09       133.        15.     0.006   224.49   1.167E-01   
Bi-212     727.21       117.        26.     0.009   126.12   6.007E-01   
Eu-152     776.30        86.        -5.    -0.002   517.90  -6.520E-02   
Bi-212     786.02       131.        83.     0.031    44.80   1.231E+01   
Eu-154     869.10        38.        -3.    -0.001   529.33  -4.945E-02   
Pa-234     880.18       105.       -11.    -0.004   269.35  -1.871E-01   
Pa-234     882.56        93.        10.     0.004   286.90   1.794E-01   
Pa-234     942.15        66.        11.     0.004   212.32   1.565E-01   
Eu-152     964.04       122.        49.     0.018    69.86   6.453E-01   
Eu-154     992.99        62.        13.     0.005   174.53   2.494E-01   
Eu-154    1004.76        84.        11.     0.004   246.02   1.197E-01   
Eu-152    1111.48        75.        -6.    -0.002   448.35  -8.746E-02   
Co-60     1174.77        62.         6.     0.002   392.75   1.287E-02   
Co-60     1332.72        58.         5.     0.002   406.78   1.318E-02   
Eu-152    1408.08        60.       133.     0.049    23.90   1.610E+00   
Bi-212    1619.92        30.         5.     0.002   302.35   1.002E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 10:22:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2960E-01    7.2960E-01   2.3779E-01    2.4360E-01  1.613E-01
Am-241 #A   -1.2508E-01   -1.2510E-01   4.7129E-01    4.7138E-01  3.856E-01
Bi-212 #     2.2758E+00    2.2758E+00   1.0196E+00    1.0262E+00  5.926E-01
Bi-214       1.2319E+01    1.2320E+01   4.1712E-01    6.9842E-01  9.624E-02
Co-60  #A    1.2896E-02    1.3027E-02   3.6830E-02    3.6834E-02  4.318E-02
Cs-137 #     8.4443E-02    8.4593E-02   5.4474E-02    5.4609E-02  4.022E-02
Eu-152 #C    7.2352E-01    7.2637E-01   1.7361E-01    1.7853E-01  1.549E-01
Eu-154 #A    1.0656E-01    1.0722E-01   1.7404E-01    1.7413E-01  2.110E-01
K-40         9.3503E+00    9.3503E+00   1.1771E+00    1.2675E+00  4.466E-01
Pa-234 #A    1.5976E-01    1.5976E-01   1.1590E-01    1.2253E-01  2.458E-01
Pb-212       6.2023E-01    6.2023E-01   1.4188E-01    1.5087E-01  9.129E-02
Pb-214       1.4063E+01    1.4064E+01   4.2561E-01    8.9100E-01  1.229E-01
Ra-226       1.5688E+01    1.5688E+01   2.2176E+00    2.4597E+00  1.278E+00
Th-234  A    1.1061E+00    1.1061E+00   1.4910E+00    1.4947E+00  3.027E+00
Tl-208       2.0130E-01    2.0130E-01   7.5082E-02    7.6198E-02  5.442E-02
U-235  #C    7.3802E-01    7.3802E-01   9.3521E-02    1.0487E-01  3.686E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  338.1 to  2034.8 keV)     5.297E+01  pCi/g         
Total Decayed Activity (  338.1 to  2034.8 keV) 5.2973145E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244327                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/27/13 09:05                
Lab ID:          QC681163                      Analyzed:        04/24/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   305.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196641                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01779 U        0.08126        0.06473           0.9    
Bismuth-212                          0.05824 U        0.2373         0.1857                   
Bismuth-214                          0.001665 U       0.003435       0.03870                  
Cesium-137                          -0.002613 U       0.02196        0.01774           0.07   
Cobalt-60                           -0.0007935 U      0.002186       0.01550           0.03   
Europium-152                         0.009909 U       0.04770        0.04353           0.1    
Europium-154                         0.01972 U        0.02799        0.1137            0.2    
Lead-212                             0.008662 U       0.02522        0.02096                  
Lead-214                             0.008271 U       0.03328        0.02844                  
Potassium-40                        -0.3154 U         1.066          0.2950                   
Protactinium-234                     0.009341 U       0.05843        0.05623                  
Radium-226 (By Bismuth-214)          0.001665 U       0.003435       0.03870           0.2    
Thallium-208                         0.01483 U        0.01758        0.01567                  
Thorium-232 (By Actinium-228)        0.02846 U        0.06611        0.04921           0.9    
Thorium-234                          0.05195 U        0.5120         0.4138                   
Uranium-235                          0.08901          0.09852        0.08143           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244327 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681163                                                       

Seqnum : 1513164597010.6                               Matrix        : Soil                                                           

File   : 2_20130424_010                                Batch         : 196641                       Time      : 24-APR-2013 15:47     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.04 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01779       0.06473  0.9   .081256       .081266       u    
Bismuth-212                     0.05824       0.1857         .23733        .23735        u    
Bismuth-214                     0.001665      0.03870        .0034346      .0034354      u    
Cesium-137                      -0.002613     0.01774  0.07  .021959       .021959       u    
Cobalt-60                       -0.0007935    0.01550  0.03  .0021863      .0021866      u    
Europium-152                    0.009909      0.04353  0.1   .0477         .047703       u    
Europium-154                    0.01972       0.1137   0.2   .027986       .028005       u    
Lead-212                        0.008662      0.02096        .025217       .025227       u    
Lead-214                        0.008271      0.02844        .033279       .033282       u    
Potassium-40                    -0.3154       0.2950         1.0656        1.0657        u    
Protactinium-234                0.009341      0.05623        .058434       .058481       u    
Radium-226 (By Bismuth-214)     0.001665      0.03870  0.2   .0034346      .0034354      u    
Thallium-208                    0.01483       0.01567        .01758        .017606       u    
Thorium-232 (By Actinium-228)   0.02846       0.04921  0.9   .066111       .066143       u    
Thorium-234                     0.05195       0.4138         .51197        .51199        u    
Uranium-235                     0.08901       0.08143  0.18  .098515       .098681       u    

u=use  

Page 1 of 1                                                                                                           1513164597010.6
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681163, 196641, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/27/2013 09:05           Live Time: 2700   sec

Acquisition Time: 4/24/2013 15:47:40        Real Time: 2702   sec
Analysis Time: 4/24/2013 16:32           Dead Time: 0.08   %

Analysis Quantity: 3.050E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.846E-02      6.611E-02      6.614E-02      4.921E-02
Am-241    #AB    1.779E-02      8.126E-02      8.127E-02      6.473E-02
Bi-212    #AB    5.824E-02      2.373E-01      2.373E-01      1.857E-01
Bi-214    #AB    1.665E-03      3.435E-03      3.435E-03      3.870E-02
Co-60     #AB   -7.935E-04      2.186E-03      2.187E-03      1.550E-02
Cs-137    #AB   -2.613E-03      2.196E-02      2.196E-02      1.774E-02
Eu-152    #AB    9.909E-03      4.770E-02      4.770E-02      4.353E-02
Eu-154    #AB    1.972E-02      2.799E-02      2.800E-02      1.137E-01
K-40      #AB   -3.154E-01      1.066E+00      1.066E+00      2.950E-01
Pa-234    #AB    9.341E-03      5.843E-02      5.848E-02      5.623E-02
Pb-212    #AB    8.662E-03      2.522E-02      2.523E-02      2.096E-02
Pb-214    #AB    8.271E-03      3.328E-02      3.328E-02      2.844E-02
Ra-226    #AB   -1.675E-02      2.884E-01      2.884E-01      2.357E-01
Th-234    #AB    5.195E-02      5.120E-01      5.120E-01      4.138E-01
Tl-208    #AB    1.483E-02      1.758E-02      1.761E-02      1.567E-02
U-235     #      8.901E-02      9.851E-02      9.868E-02      8.143E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.179E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Sample description                                             
QC681163, 196641, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_010.An1

Acquisition information
Start time:                 4/24/2013 15:47:40
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0504E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0504E+02) = 

8.8602E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  4/24/2013 16:32:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/27/2013 09:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.66        21.         3.     0.001   456.69   0.833s
Th-234    250.40    62.80        14.         1.     0.000   985.59   0.837s
Th-234    374.77    93.92        34.        -1.     0.000  1705.90   0.868s
Ac-228    372.50    93.35        31.        10.     0.004   172.44   0.869D
U-235     372.50    93.35        31.        10.     0.004   172.44   0.869D
Eu-152    483.64   121.16        32.         3.     0.001   651.78   0.899s
Eu-154    491.84   123.21        46.        -7.    -0.003   294.98   0.901s
U-235     571.84   143.23        34.        10.     0.004   170.39   0.922s
U-235     649.46   162.65        26.        11.     0.004   141.29   0.942s
U-235     736.33   184.38        25.        -4.    -0.002   343.04   0.965s
Ra-226    743.88   186.27        28.        -1.     0.000  1721.76   0.966s
U-235     820.38   205.41        50.        -6.    -0.002   369.92   0.985s
Pb-212    952.00   238.34        27.         5.     0.002   133.02   1.019s
Pb-214    973.69   243.77        23.        -5.    -0.002   433.98   1.022s
Tl-208   1108.33   277.45        15.        11.     0.004   118.56   1.057s
Pb-214   1401.18   350.70        20.         3.     0.001   136.86   1.130s
Pa-234   2273.90   568.94        13.         2.     0.001   625.59   1.328s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.33   583.30        18.         3.     0.001   360.33   1.340s
Bi-214   2434.44   609.08        29.        -4.    -0.002   399.77   1.363s
Cs-137   2646.80   662.17        19.        -1.    -0.001   840.44   1.407s
Bi-212   2911.68   728.38        11.         2.     0.001   407.47   1.460s
Eu-152   3122.75   781.14        12.        -1.     0.000   948.64   1.501s
Eu-154   3499.09   875.19        11.        -1.    -0.001   680.66   1.574s
Pa-234   3531.59   883.32         7.        -1.     0.000  1354.87   1.579s
Pa-234   3535.04   884.18        12.         1.     0.000  1171.11   1.581s
Ac-228   3644.35   911.50         9.         4.     0.001   232.26   1.602s
Pa-234   3784.52   946.52         6.         1.     0.000  1359.57   1.627s
Eu-152   3855.58   964.28        11.         2.     0.001   481.37   1.640s
Ac-228   3876.98   969.62        12.        -1.     0.000   934.23   1.643s
Eu-154   3983.34   996.20         6.         6.     0.002   141.93   1.662s
Eu-152   4449.87  1112.75         8.         1.     0.000   666.23   1.740s
Bi-214   4477.21  1119.58         5.         3.     0.001   129.47   1.746s
Co-60    4698.99  1174.97         4.         2.     0.001   384.98   1.779s
Eu-154   5099.60  1275.03         6.         1.     0.000   893.26   1.841s
Co-60    5341.50  1335.44         7.        -2.    -0.001   394.26   1.874s
K-40     5845.90  1461.38        26.       -13.    -0.005   133.74   1.943s
Bi-212   6480.26  1619.73         8.        -1.     0.000  1326.63   2.019s
Bi-214   7059.82  1764.37        11.        -2.    -0.001   262.48   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8464E-02                                      5.12E+12             
911.20 2.846E-02 ?(  4.921E-02 1.16E+02 2.62E+01 G  
968.96-1.316E-02 &   9.914E-02 4.67E+02 1.59E+01 G  
338.32-3.214E-03 &   8.938E-02 1.70E+03 1.14E+01 G  

Energy duplication    
93.35 1.978E-01 ?   2.612E-01 8.62E+01 4.10E+00 XA 

Am-241   I   1.7792E-02                                      1.58E+05             
59.54 1.779E-02 ?(  6.473E-02 2.28E+02 3.59E+01 G  

Bi-212   N   5.8244E-02                                      5.12E+12             
727.33 5.824E-02 ?(  1.857E-01 2.04E+02 6.65E+00 G  
785.37-4.316E-02 %   1.132E+00 1.60E+03 1.11E+00 G  

1620.74-1.163E-01 +   1.247E+00 6.63E+02 1.51E+00 G  

Bi-214   N   1.6650E-03                                      5.84E+05             
609.31-1.363E-02 ?(P 3.870E-02 2.00E+02 4.55E+01 G  

1120.29 4.832E-02 &(P 7.732E-02 6.47E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-3.164E-02 + P 1.556E-01 1.31E+02 1.53E+01 G  

Co-60    T  -7.9351E-04                                      1.93E+03             
1332.49-5.100E-03 ?(  1.550E-02 1.97E+02 1.00E+02 G  
1173.23 3.519E-03 ?(  1.016E-02 1.92E+02 9.98E+01 G  

Cs-137   I  -2.6127E-03                                      1.10E+04             
661.66-2.613E-03 ?(  1.774E-02 4.20E+02 8.50E+01 G  

Eu-152   I   9.9091E-03                                      4.94E+03             
344.28 0.000E+00 &(  4.353E-02 1.00E+03 2.66E+01 G  
121.78 6.031E-03 ?(  3.177E-02 3.26E+02 2.84E+01 G  
778.90-1.373E-02 +   1.051E-01 4.74E+02 1.30E+01 G  
964.08 2.658E-02 ?(  1.007E-01 2.41E+02 1.45E+01 G  

1112.08 1.975E-02 &(  1.044E-01 3.33E+02 1.34E+01 G  
1408.01 6.093E-05 %   6.366E-02 6.34E+04 2.09E+01 G  

Eu-154   I   1.9718E-02                                      3.14E+03             
873.18-2.093E-02 ?(  1.137E-01 3.40E+02 1.22E+01 G  
123.07-1.136E-02 &   2.664E-02 1.47E+02 4.04E+01 G  

1274.43 5.233E-03 ?(  3.724E-02 4.47E+02 3.49E+01 G  
723.30 0.000E+00 +   7.057E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   1.170E-01 1.00E+03 1.79E+01 G  
996.25 1.150E-01 ?(  1.104E-01 7.10E+01 1.05E+01 G  

K-40     N  -3.1544E-01                                      4.57E+11             
1460.82-3.154E-01 ?(P 2.950E-01 6.69E+01 1.06E+01 G  

Pa-234   N   9.3407E-03                                      1.63E+12             
131.30 0.000E+00 ?(  5.623E-02 1.00E+03 1.82E+01 G  
569.50 2.411E-02 ?(  1.204E-01 3.13E+02 9.30E+00 G  
946.00 7.243E-03 ?(  7.940E-02 6.80E+02 1.35E+01 G  
880.52-9.617E-03 +   1.052E-01 6.77E+02 1.05E+01 G  
883.24 1.563E-02 ?(  1.481E-01 5.86E+02 9.70E+00 G  

Pb-212   N   8.6622E-03                                      5.12E+12             
238.63 8.662E-03  (P 2.096E-02 6.65E+01 4.36E+01 G  
300.09-5.951E-02 % P 2.802E-01 7.56E+02 3.18E+00 G  

Pb-214   N   8.2709E-03                                      5.84E+05             
351.93 8.271E-03 ?(P 2.844E-02 6.84E+01 3.56E+01 G  
295.22-2.351E-02 % P 8.553E-02 1.00E+03 1.84E+01 G  
242.00-5.751E-02 & P 1.187E-01 2.17E+02 7.27E+00 G  

Ra-226   N  -1.6751E-02                                      5.84E+05             
186.21-1.675E-02 ?(  2.357E-01 8.61E+02 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1945E-02                                      1.63E+12             
63.30 5.195E-02 ?(  4.138E-01 4.93E+02 3.75E+00 G  
92.59-1.860E-02 &   2.595E-01 8.53E+02 4.34E+00 G  

Tl-208   N   1.4828E-02                                      5.12E+12             
583.19 5.530E-03 ?(  1.567E-02 1.80E+02 8.50E+01 G  
277.37 1.346E-01  (  1.127E-01 5.93E+01 6.60E+00 G  
860.53 1.964E-03 %   6.648E-02 2.07E+03 1.24E+01 G  

U-235    N   8.9013E-02                                      2.57E+11             
143.77 6.228E-02 &(  8.143E-02 8.52E+01 1.09E+01 G  
205.32-7.831E-02 -   2.323E-01 1.85E+02 5.02E+00 G  
163.36 1.466E-01 ?(  1.547E-01 7.06E+01 5.08E+00 G  
185.72-5.109E-03 -   1.385E-02 1.72E+02 5.70E+01 G  

Energy duplication    
93.35 1.408E-01 ?   1.859E-01 8.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66        21.         3.     0.001   456.69   1.779E-02   
Ac-228      93.35        31.        10.     0.004   172.44   1.978E-01   
U-235       93.35        31.        10.     0.004   172.44   1.408E-01   
Eu-152     121.16        32.         3.     0.001   651.78   6.031E-03   
Eu-154     123.21        46.        -7.    -0.003   294.98  -1.136E-02   
U-235      143.23        34.        10.     0.004   170.39   6.228E-02   
U-235      162.65        26.        11.     0.004   141.29   1.466E-01   
U-235      184.38        25.        -4.    -0.002   343.04  -5.109E-03   
Ra-226     186.27        28.        -1.     0.000  1721.76  -1.675E-02   
U-235      205.41        50.        -6.    -0.002   369.92  -7.831E-02   
Pb-212     238.34        27.         5.     0.002   133.02   8.662E-03  P
Pb-214     243.77        23.        -5.    -0.002   433.98  -5.751E-02  P
Tl-208     277.45        15.        11.     0.004   118.56   1.346E-01   
Pb-214     350.70        20.         3.     0.001   136.86   8.271E-03  P
Pa-234     568.94        13.         2.     0.001   625.59   2.411E-02   
Tl-208     583.30        18.         3.     0.001   360.33   5.530E-03   
Bi-214     609.08        29.        -4.    -0.002   399.77  -1.363E-02  P
Cs-137     662.17        19.        -1.    -0.001   840.44  -2.613E-03   
Bi-212     728.38        11.         2.     0.001   407.47   5.824E-02   
Eu-152     781.14        12.        -1.     0.000   948.64  -1.373E-02   
Eu-154     875.19        11.        -1.    -0.001   680.66  -2.093E-02   
Pa-234     883.32         7.        -1.     0.000  1354.87  -9.617E-03   
Pa-234     884.18        12.         1.     0.000  1171.11   1.563E-02   
Ac-228     911.50         9.         4.     0.001   232.26   2.846E-02   
Pa-234     946.52         6.         1.     0.000  1359.57   7.243E-03   
Eu-152     964.28        11.         2.     0.001   481.37   2.658E-02   
Ac-228     969.62        12.        -1.     0.000   934.23  -1.316E-02   
Eu-154     996.20         6.         6.     0.002   141.93   1.150E-01   
Eu-152    1112.75         8.         1.     0.000   666.23   1.975E-02   
Bi-214    1119.58         5.         3.     0.001   129.47   4.832E-02  P
Co-60     1174.97         4.         2.     0.001   384.98   3.519E-03   
Eu-154    1275.03         6.         1.     0.000   893.26   5.233E-03   
Co-60     1335.44         7.        -2.    -0.001   394.26  -5.100E-03   
K-40      1461.38        26.       -13.    -0.005   133.74  -3.154E-01  P
Bi-212    1619.73         8.        -1.     0.000  1326.63  -1.163E-01   
Bi-214    1764.37        11.        -2.    -0.001   262.48  -3.164E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8464E-02    2.8464E-02   6.6111E-02    6.6143E-02  4.921E-02
Am-241 #A    1.7790E-02    1.7792E-02   8.1256E-02    8.1266E-02  6.473E-02
Bi-212 #A    5.8244E-02    5.8244E-02   2.3733E-01    2.3735E-01  1.857E-01
Bi-214 #A    1.6649E-03    1.6650E-03   3.4346E-03    3.4354E-03  3.870E-02
Co-60  #A   -7.8547E-04   -7.9351E-04   2.1863E-03    2.1866E-03  1.550E-02
Cs-137 #A   -2.6081E-03   -2.6127E-03   2.1959E-02    2.1959E-02  1.774E-02
Eu-152 #A    9.8699E-03    9.9091E-03   4.7700E-02    4.7703E-02  4.353E-02
Eu-154 #A    1.9596E-02    1.9718E-02   2.7986E-02    2.8005E-02  1.137E-01
K-40   #A   -3.1544E-01   -3.1544E-01   1.0656E+00    1.0657E+00  2.950E-01
Pa-234 #A    9.3407E-03    9.3407E-03   5.8434E-02    5.8481E-02  5.623E-02
Pb-212 #A    8.6622E-03    8.6622E-03   2.5217E-02    2.5227E-02  2.096E-02
Pb-214 #A    8.2706E-03    8.2709E-03   3.3279E-02    3.3282E-02  2.844E-02
Ra-226 #A   -1.6750E-02   -1.6751E-02   2.8841E-01    2.8841E-01  2.357E-01
Th-234 #A    5.1945E-02    5.1945E-02   5.1197E-01    5.1199E-01  4.138E-01
Tl-208 #A    1.4828E-02    1.4828E-02   1.7580E-02    1.7606E-02  1.567E-02
U-235  #C    8.9013E-02    8.9013E-02   9.8515E-02    9.8681E-02  8.143E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

163 of 348



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/29/2013  Time: 07:20:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0851 +0.250274*Channel -5.44007e-008*Channel**2

FWHM (ch) =   2.9833 +0.001179*Channel -7.26719e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.68      121.78   121.88 -0.08%      0.89     0.89    0.47%
977.45      244.70   244.66  0.01%      1.02     1.02   -0.14%

1375.17      344.28   344.15  0.04%      1.11     1.12   -0.49%
3114.31      778.90   778.99 -0.01%      1.49     1.49    0.18%
3855.00      964.08   964.08 -0.00%      1.61     1.61    0.07%
5632.38     1408.01  1407.99  0.00%      1.83     1.83   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:36:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1528 +0.250278*Channel -5.25807e-008*Channel**2

FWHM (ch) =   2.9548 +0.001232*Channel -7.74979e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.88    3.37%
977.13      244.70   244.66  0.02%      0.99     1.02   -3.18%

1374.87      344.28   344.15  0.04%      1.11     1.13   -1.28%
3113.90      778.90   778.98 -0.01%      1.53     1.51    1.30%
3854.58      964.08   964.09 -0.00%      1.64     1.64   -0.06%
5631.78     1408.01  1407.99  0.00%      1.85     1.86   -0.22%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:38:14

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1196 +0.250277*Channel -4.02389e-008*Channel**2

FWHM (ch) =   3.1853 +0.001017*Channel -4.29339e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.92   -2.31%
978.33      244.70   244.70  0.00%      1.06     1.04    2.53%

1376.60      344.28   344.34 -0.02%      1.13     1.13    0.13%
3114.12      778.90   778.88  0.00%      1.47     1.48   -0.63%
3854.88      964.08   964.07  0.00%      1.62     1.62   -0.06%
5631.43     1408.01  1408.02 -0.00%      1.89     1.89    0.13%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/10/2013  Time: 06:51:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1120 +0.250231*Channel -3.07354e-008*Channel**2

FWHM (ch) =   2.9098 +0.001137*Channel -4.4444e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.08      121.78   121.76  0.01%      0.85     0.86   -1.06%
978.69      244.70   244.76 -0.02%      1.01     1.00    1.27%

1376.32      344.28   344.23  0.01%      1.10     1.10    0.25%
3114.49      778.90   778.93 -0.00%      1.48     1.51   -1.56%
3854.94      964.08   964.06  0.00%      1.68     1.66    1.13%
5631.20     1408.01  1408.02 -0.00%      1.97     1.97   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

235 of 348



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

239 of 348



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 07:09:51
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.84      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 07:09:51
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0574

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10496.   1.52   1.03  1.774E-02
45.46     5481.   1.92   0.80  1.759E-02
46.85     1523.   7.78   0.80  1.756E-02
121.88    86046.   0.37   0.89  1.556E-02   121.78  28.410  9.958E-01 QA122 
244.66    17809.   0.93   1.02  1.231E-02   244.70   7.550  9.809E-01 Qa245 
295.82      867.   8.61   1.17  1.099E-02
344.15    50215.   0.47   1.11  9.739E-03   344.28  26.590  9.927E-01 Qa344 
367.54     1622.   4.96   1.04  9.494E-03
411.03     3689.   2.38   1.16  9.042E-03
443.90     4809.   1.93   1.18  8.701E-03
488.61      625.  10.11   1.28  8.236E-03
564.00      562.  11.02   1.14  7.452E-03
586.18      634.  10.69   1.15  7.221E-03
674.60      224.  19.48   1.41  6.303E-03
678.72      610.   7.69   1.41  6.260E-03
688.74     1004.   7.43   1.20  6.155E-03
719.56      420.  14.06   0.97  5.835E-03
778.98    13108.   1.06   1.49  5.218E-03   778.90  12.970  9.913E-01 Qa779 
810.48      368.  15.29   1.20  5.102E-03
867.47     3920.   2.51   1.49  4.894E-03
919.52      416.  10.66   1.12  4.703E-03
926.13      250.  19.86   0.70  4.679E-03
964.07    12711.   1.02   1.62  4.540E-03   964.08  14.500  9.883E-01 Qa964 

1005.18      612.   8.18   1.61  4.432E-03
1085.93     8248.   1.19   1.68  4.219E-03
1089.91     1332.   4.00   1.68  4.209E-03
1112.03    10916.   1.09   1.73  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.98      997.   4.50   1.51  3.885E-03
1249.88      187.  15.61   1.38  3.788E-03
1292.54       90.  19.00   1.78  3.676E-03
1299.17     1132.   3.27   1.78  3.658E-03
1407.95    13832.   0.88   1.83  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.44      364.   5.86   1.55  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.39    39.97      5733.     10496. 5.918E+05    3.04   1.033  -      s 
181.31    45.41      2816.      5481. 3.116E+05    3.85   0.799  -       D
186.87    46.81      6261.      1523. 8.677E+04   15.56   0.801  -       D

1181.93   295.82      1681.       867. 7.889E+04   17.23   1.173  -        
1468.67   367.54      1467.      1622. 1.708E+05    9.92   1.038  -      s 
1642.55   411.03      1221.      3689. 4.079E+05    4.76   1.163  -        
1773.99   443.90      1190.      4809. 5.527E+05    3.86   1.178  -        
1952.80   488.61      1088.       625. 7.591E+04   20.23   1.284  -      s 
2254.28   564.00      1170.       562. 7.542E+04   22.05   1.135  -        
2343.01   586.18      1236.       634. 8.774E+04   21.39   1.150  -        
2712.86   678.64       894.       569. 9.089E+04   20.04   1.358  -        
2753.27   688.74      1234.      1004. 1.631E+05   14.86   1.203  -        
2876.53   719.56       989.       420. 7.196E+04   28.12   0.974  -      s 
3240.33   810.48       846.       368. 7.205E+04   30.59   1.201  -        
3468.34   867.47      1363.      3920. 8.010E+05    5.01   1.493  -        
3676.65   919.52       536.       416. 8.850E+04   21.33   1.124  -      s 
3703.10   926.13       669.       250. 5.337E+04   39.71   0.697  -      s 
4019.48  1005.18       498.       612. 1.380E+05   16.37   1.613  -        
4342.72  1085.84       660.      8248. 1.955E+06    2.37   1.681  -       D
4358.67  1089.83       750.      1332. 3.165E+05    7.99   1.683  -       D
4447.22  1112.03       688.     10916. 2.630E+06    2.17   1.731  -        
4851.37  1212.98       300.       997. 2.566E+05    9.01   1.508  -        
4999.15  1249.88       190.       187. 4.937E+04   31.22   1.375  -        
5196.29  1299.11       135.      1153. 3.152E+05    7.14   1.699  -        
5830.45  1457.44        20.       364. 1.122E+05   11.71   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.68   121.88      5107.     86046.   143.410     0.74   0.890 
Qa-245    977.46   244.66      3051.     17809.    29.681     1.85   1.016 
Qa-344   1375.17   344.15      1863.     50215.    83.692     0.95   1.112 
Qa-779   3114.28   778.98      1409.     13108.    21.847     2.11   1.491 
Qa-964   3854.93   964.07       945.     12711.    21.185     2.04   1.616 
Qa-1408  5632.21  1407.95       187.     13832.    23.053     1.76   1.835 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9578E-01                                      4.94E+03             
121.78 9.958E-01  (  1.927E-03 3.69E-01 2.84E+01 G  

Qa-245       9.8092E-01                                      4.94E+03             
244.70 9.809E-01  (  7.089E-03 9.27E-01 7.55E+00 G  

Qa-344       9.9272E-01                                      4.94E+03             
344.28 9.927E-01  (  1.988E-03 4.73E-01 2.66E+01 G  

Qa-779       9.9128E-01                                      4.94E+03             
778.90 9.913E-01  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8827E-01                                      4.94E+03             
964.08 9.883E-01  (  5.570E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0070E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.321E-03 8.78E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7641E-01    9.9578E-01   7.3505E-03    1.1392E-01  1.927E-03
Qa-245       8.6333E-01    9.8092E-01   1.8191E-02    1.1345E-01  7.089E-03
Qa-344       8.7372E-01    9.9272E-01   9.3869E-03    1.1372E-01  1.988E-03
Qa-779       8.7245E-01    9.9128E-01   2.0940E-02    1.1509E-01  6.614E-03
Qa-964       8.6980E-01    9.8827E-01   2.0197E-02    1.1462E-01  5.570E-03
Qa-1408      8.8631E-01    1.0070E+00   1.7684E-02    1.1632E-01  2.321E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9559860E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:25:24
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.96      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.86      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:25:24
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0583

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.96    10687.   1.54   1.12  1.774E-02
45.48     5175.   2.04   0.79  1.759E-02
46.82     1554.   7.39   0.80  1.756E-02
121.88    85100.   0.37   0.92  1.556E-02   121.78  28.410  9.863E-01 QA122 
244.66    17696.   0.90   0.99  1.231E-02   244.70   7.550  9.762E-01 Qa245 
295.86      913.   8.59   1.15  1.099E-02
344.15    50520.   0.47   1.11  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.54     1869.   4.01   1.23  9.494E-03
411.03     3652.   2.54   1.19  9.042E-03
443.91     4742.   2.00   1.24  8.700E-03
488.69      691.   8.90   1.45  8.235E-03
564.02      631.   8.40   1.33  7.452E-03
586.15      608.  10.54   1.07  7.222E-03
678.69      537.   9.04   1.43  6.259E-03
688.85      980.   6.57   1.43  6.154E-03
719.34      356.  14.99   1.21  5.837E-03
778.98    13330.   1.06   1.53  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.55      406.  15.53   1.16  5.102E-03
867.43     4000.   2.39   1.51  4.894E-03
919.35      501.  10.89   1.69  4.704E-03
964.08    12751.   1.03   1.64  4.540E-03   964.08  14.500  9.929E-01 Qa964 

1005.15      660.   7.03   1.40  4.432E-03
1085.92     8190.   1.19   1.71  4.219E-03
1089.83     1470.   3.91   1.71  4.209E-03
1112.04    10770.   1.11   1.74  4.150E-03
1212.94     1089.   4.30   1.79  3.885E-03
1299.15     1148.   3.66   1.61  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13969.   0.88   1.86  3.372E-03  1408.01  20.850  1.019E+00 Qa1408
1457.45      350.   6.09   1.66  3.242E-03
1528.75      304.   5.87   2.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.96      6035.     10687. 6.025E+05    3.07   1.122  -      s 
181.11    45.46      3000.      5175. 2.942E+05    4.09   0.795  -       D
186.49    46.81      5811.      1554. 8.850E+04   14.78   0.796  -       D

1181.82   295.86      1809.       913. 8.312E+04   17.19   1.153  -      s 
1468.36   367.54      1212.      1869. 1.969E+05    8.02   1.226  -      s 
1642.26   411.03      1410.      3652. 4.039E+05    5.07   1.192  -        
1773.71   443.91      1238.      4742. 5.450E+05    3.99   1.244  -        
1952.77   488.69       995.       691. 8.386E+04   17.80   1.454  -        
2254.05   564.02      1090.       631. 8.467E+04   16.81   1.335  -       D
2342.55   586.15      1130.       608. 8.422E+04   21.08   1.067  -        
2712.81   678.72       988.       521. 8.323E+04   22.66   1.310  -        
2753.33   688.85       988.       980. 1.593E+05   13.13   1.429  -        
2875.30   719.34       889.       356. 6.095E+04   29.99   1.209  -        
3240.21   810.55      1022.       406. 7.967E+04   31.06   1.158  -      s 
3467.78   867.43      1293.      4000. 8.174E+05    4.79   1.510  -        
3675.55   919.35       686.       501. 1.064E+05   21.78   1.693  -      s 
4018.92  1005.15       428.       660. 1.490E+05   14.06   1.404  -        
4342.22  1085.85       681.      8190. 1.941E+06    2.39   1.709  -       D
4357.87  1089.75       915.      1470. 3.492E+05    7.82   1.712  -       D
4446.78  1112.04       798.     10770. 2.595E+06    2.23   1.744  -        
4850.70  1212.94       315.      1089. 2.803E+05    8.60   1.786  -        
5195.88  1299.15       136.      1148. 3.140E+05    7.31   1.611  -        
5829.85  1457.45        20.       350. 1.081E+05   12.17   1.655  -        
6115.45  1528.75         3.       304. 9.945E+04   11.74   2.360  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5151.     85100.   141.833     0.74   0.916 
Qa-245    977.13   244.66      2612.     17696.    29.494     1.80   0.990 
Qa-344   1374.87   344.15      1998.     50520.    84.199     0.95   1.112 
Qa-779   3113.90   778.98      1449.     13330.    22.217     2.11   1.533 
Qa-964   3854.55   964.08       943.     12751.    21.251     2.05   1.642 
Qa-1408  5631.62  1407.95       198.     13969.    23.282     1.75   1.861 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8635E-01                                      4.94E+03             
121.78 9.863E-01  (  1.938E-03 3.72E-01 2.84E+01 G  

Qa-245       9.7624E-01                                      4.94E+03             
244.70 9.762E-01  (  6.570E-03 8.98E-01 7.55E+00 G  

Qa-344       1.0003E+00                                      4.94E+03             
344.28 1.000E+00  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       1.0096E+00                                      4.94E+03             
778.90 1.010E+00  (  6.718E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9290E-01                                      4.94E+03             
964.08 9.929E-01  (  5.572E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0186E+00                                      4.94E+03             
1408.01 1.019E+00  (  2.389E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8635E-01   7.3318E-03    1.1284E-01  1.938E-03
Qa-245       8.5789E-01    9.7624E-01   1.7540E-02    1.1282E-01  6.570E-03
Qa-344       8.7902E-01    1.0003E+00   9.4966E-03    1.1459E-01  2.062E-03
Qa-779       8.8723E-01    1.0096E+00   2.1343E-02    1.1722E-01  6.718E-03
Qa-964       8.7254E-01    9.9290E-01   2.0359E-02    1.1517E-01  5.572E-03
Qa-1408      8.9511E-01    1.0186E+00   1.7871E-02    1.1765E-01  2.389E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9839964E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:11:17
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0570

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10785.   1.53   1.15  1.774E-02
45.49     5326.   2.11   0.85  1.759E-02
46.83     1534.   7.48   0.85  1.756E-02
121.88    86091.   0.37   0.92  1.556E-02   121.78  28.410  9.983E-01 QA122 
244.66    17631.   0.89   1.01  1.231E-02   244.70   7.550  9.730E-01 Qa245 
295.89      938.   7.75   1.12  1.099E-02
344.16    50120.   0.48   1.12  9.739E-03   344.28  26.590  9.928E-01 Qa344 
367.46     1715.   4.64   1.24  9.495E-03
411.03     3548.   2.62   1.15  9.042E-03
443.89     4806.   1.94   1.23  8.701E-03
488.59      624.   9.13   1.20  8.236E-03
563.88      573.   9.62   0.95  7.453E-03
586.28      609.   9.81   1.46  7.220E-03
678.78      625.   9.92   1.20  6.259E-03
688.71     1162.   6.48   1.57  6.156E-03
719.26      393.  16.12   1.00  5.838E-03
765.12      251.  17.30   0.85  5.361E-03
779.03    12947.   0.94   1.46  5.218E-03   778.90  12.970  9.810E-01 Qa779 
867.45     4105.   2.23   1.64  4.894E-03
919.15      464.  11.80   1.12  4.704E-03
926.51      236.  18.81   0.68  4.677E-03
964.06    12457.   1.01   1.63  4.540E-03   964.08  14.500  9.704E-01 Qa964 

1005.15      684.   7.32   1.68  4.432E-03
1085.91     8107.   1.21   1.70  4.219E-03
1089.98     1368.   4.15   1.70  4.209E-03
1112.04    11130.   1.06   1.67  4.150E-03
1212.98     1061.   4.89   1.60  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.53      177.  18.12   0.65  3.723E-03
1299.13     1130.   3.95   1.86  3.658E-03
1407.96    13820.   0.89   1.94  3.372E-03  1408.01  20.850  1.008E+00 Qa1408
1457.45      339.   5.93   1.91  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.16    39.98      6049.     10785. 6.081E+05    3.05   1.150  -      s 
181.17    45.47      3676.      5326. 3.028E+05    4.23   0.849  -       D
186.51    46.81      5816.      1534. 8.739E+04   14.96   0.850  -       D

1181.98   295.89      1610.       938. 8.540E+04   15.50   1.124  -        
1468.08   367.46      1403.      1715. 1.806E+05    9.29   1.238  -      s 
1642.31   411.03      1458.      3548. 3.924E+05    5.24   1.152  -        
1773.67   443.89      1178.      4806. 5.524E+05    3.88   1.227  -        
1952.44   488.59       938.       624. 7.579E+04   18.27   1.203  -      s 
2253.54   563.88       987.       573. 7.688E+04   19.25   0.955  -      s 
2343.09   586.28      1018.       609. 8.429E+04   19.61   1.463  -      s 
2713.11   678.78       975.       625. 9.983E+04   19.84   1.199  -      s 
2752.81   688.71      1184.      1162. 1.887E+05   12.96   1.565  -      s 
2875.04   719.26      1097.       393. 6.730E+04   32.25   1.003  -      s 
3058.51   765.12       654.       251. 4.682E+04   34.60   0.845  -      s 
3467.95   867.45      1120.      4105. 8.388E+05    4.45   1.641  -        
3674.79   919.15       722.       464. 9.853E+04   23.60   1.121  -      s 
3704.28   926.51       578.       236. 5.046E+04   37.61   0.681  -      s 
4019.01  1005.15       467.       684. 1.544E+05   14.63   1.685  -      s 
4342.23  1085.82       759.      8107. 1.921E+06    2.42   1.699  -       D
4358.55  1089.90       930.      1368. 3.251E+05    8.31   1.702  -       D
4446.83  1112.04       630.     11130. 2.682E+06    2.12   1.669  -        
4850.96  1212.98       387.      1061. 2.731E+05    9.77   1.602  -        
5097.38  1274.53       198.       177. 4.754E+04   36.24   0.645  -      s 
5195.91  1299.13       172.      1130. 3.089E+05    7.90   1.857  -        
5829.96  1457.45        13.       339. 1.047E+05   11.86   1.909  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5170.     86091.   143.485     0.74   0.923 
Qa-245    977.16   244.66      2545.     17631.    29.385     1.78   1.007 
Qa-344   1374.92   344.16      1880.     50120.    83.533     0.95   1.116 
Qa-779   3113.65   778.90      1037.     12947.    21.578     1.89   1.462D
Qa-964   3854.56   964.06       819.     12457.    20.761     2.02   1.628 
Qa-1408  5631.71  1407.96       216.     13820.    23.033     1.77   1.942 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9826E-01                                      4.94E+03             
121.78 9.983E-01  (  1.943E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7303E-01                                      4.94E+03             
244.70 9.730E-01  (  6.487E-03 8.92E-01 7.55E+00 G  

Qa-344       9.9279E-01                                      4.94E+03             
344.28 9.928E-01  (  2.001E-03 4.75E-01 2.66E+01 G  

Qa-779       9.8103E-01                                      4.94E+03             
778.90 9.810E-01  (  5.685E-03 9.47E-01 1.30E+01 G  

Qa-964       9.7042E-01                                      4.94E+03             
964.08 9.704E-01  (  5.195E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0081E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.498E-03 8.86E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7687E-01    9.9826E-01   7.3732E-03    1.1420E-01  1.943E-03
Qa-245       8.5471E-01    9.7303E-01   1.7367E-02    1.1243E-01  6.487E-03
Qa-344       8.7207E-01    9.9279E-01   9.4334E-03    1.1373E-01  2.001E-03
Qa-779       8.6174E-01    9.8103E-01   1.8574E-02    1.1353E-01  5.685E-03
Qa-964       8.5242E-01    9.7042E-01   1.9645E-02    1.1252E-01  5.195E-03
Qa-1408      8.8555E-01    1.0081E+00   1.7873E-02    1.1647E-01  2.498E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.203E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9236846E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:27:20
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.90      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:27:20
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7917.   1.94   1.13  1.673E-02
45.30     4338.   2.45   0.84  1.660E-02
46.72     1192.   9.39   0.84  1.656E-02
121.75    81401.   0.38   0.90  1.472E-02   121.78  28.410  9.977E-01 QA122 
244.69    16984.   0.93   1.06  1.171E-02   244.70   7.550  9.849E-01 Qa245 
295.94      834.   8.02   0.98  1.046E-02
344.34    47972.   0.47   1.13  9.283E-03   344.28  26.590  9.961E-01 Qa344 
367.70     1596.   4.71   1.15  9.054E-03
411.08     3612.   2.48   1.16  8.628E-03
443.92     4544.   2.03   1.24  8.305E-03
488.57      611.  11.06   1.42  7.867E-03
503.37      256.  19.49   1.48  7.721E-03
563.80      504.  12.77   1.20  7.128E-03
586.19      627.  10.04   1.23  6.908E-03
678.58      468.  10.89   1.36  6.000E-03
688.66      962.   7.28   1.41  5.901E-03
778.88    12783.   1.03   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.34     3776.   2.42   1.55  4.690E-03
964.06    12192.   1.02   1.62  4.336E-03   964.08  14.500  9.941E-01 Qa964 

1005.02      663.   7.96   1.72  4.237E-03
1085.83     7839.   1.20   1.70  4.043E-03
1089.86     1283.   4.24   1.70  4.033E-03
1111.95    10590.   1.09   1.72  3.980E-03
1212.90     1151.   4.98   1.66  3.737E-03
1250.22      223.  13.54   0.60  3.647E-03
1274.34      149.  18.22   0.86  3.589E-03
1299.09     1147.   3.48   1.66  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13059.   0.91   1.90  3.267E-03  1408.01  20.850  9.827E-01 Qa1408
1457.43      331.   6.21   1.73  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.77      5992.      7917. 4.732E+05    3.87   1.126  -      s 
181.48    45.23      3463.      4338. 2.614E+05    4.89   0.843  -       D
187.17    46.65      5679.      1192. 7.200E+04   18.79   0.844  -       D

1183.14   295.94      1454.       834. 7.968E+04   16.04   0.984  -        
1470.00   367.70      1272.      1596. 1.763E+05    9.43   1.154  -      s 
1643.42   411.08      1294.      3612. 4.187E+05    4.96   1.164  -        
1774.70   443.92      1203.      4544. 5.471E+05    4.06   1.241  -        
1953.21   488.57      1201.       611. 7.772E+04   22.12   1.423  -      s 
2012.37   503.37       828.       256. 3.317E+04   38.98   1.478  -        
2254.00   563.80      1254.       504. 7.071E+04   25.53   1.201  -        
2343.52   586.19      1075.       627. 9.074E+04   20.08   1.226  -        
2712.99   678.58       789.       468. 7.803E+04   21.77   1.356  -        
2753.28   688.66      1125.       962. 1.630E+05   14.55   1.410  -        
3467.95   867.34      1210.      3776. 8.052E+05    4.85   1.550  -        
4018.72  1005.02       518.       663. 1.565E+05   15.91   1.720  -      s 
4342.02  1085.75       514.      7839. 1.939E+06    2.40   1.698  -       D
4358.15  1089.78       837.      1283. 3.181E+05    8.48   1.700  -       D
4446.55  1111.95       637.     10590. 2.661E+06    2.18   1.722  -        
4850.49  1212.90       418.      1151. 3.080E+05    9.96   1.662  -        
4999.84  1250.22       177.       223. 6.118E+04   27.09   0.605  -      s 
5096.36  1274.34       164.       149. 4.157E+04   36.44   0.856  -      s 
5195.43  1299.09       106.      1147. 3.251E+05    6.95   1.658  -        
5829.22  1457.43        17.       331. 1.051E+05   12.42   1.729  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5067.     81401.   135.668     0.76   0.898 
Qa-245    978.32   244.69      2730.     16984.    28.307     1.87   1.063 
Qa-344   1376.60   344.34      1815.     47999.    79.999     0.97   1.128 
Qa-779   3114.11   778.88      1169.     12783.    21.306     2.06   1.476 
Qa-964   3854.84   964.06       806.     12192.    20.319     2.05   1.619 
Qa-1408  5631.28  1407.98       176.     13059.    21.764     1.81   1.898 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9772E-01                                      4.94E+03             
121.78 9.977E-01  (  2.033E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8495E-01                                      4.94E+03             
244.70 9.849E-01  (  7.060E-03 9.34E-01 7.55E+00 G  

Qa-344       9.9667E-01                                      4.94E+03             
344.28 9.967E-01  (  2.061E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  6.278E-03 1.03E+00 1.30E+01 G  

Qa-964       9.9406E-01                                      4.94E+03             
964.08 9.941E-01  (  5.395E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8269E-01                                      4.94E+03             
1408.01 9.827E-01  (  2.328E-03 9.06E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7677E-01    9.9772E-01   7.5991E-03    1.1416E-01  2.033E-03
Qa-245       8.6555E-01    9.8495E-01   1.8403E-02    1.1394E-01  7.060E-03
Qa-344       8.7585E-01    9.9667E-01   9.6493E-03    1.1419E-01  2.061E-03
Qa-779       8.8537E-01    1.0075E+00   2.0758E-02    1.1688E-01  6.278E-03
Qa-964       8.7355E-01    9.9406E-01   2.0354E-02    1.1530E-01  5.395E-03
Qa-1408      8.6356E-01    9.8269E-01   1.7803E-02    1.1359E-01  2.328E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.241E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9635921E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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283 of 348



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130510001_QCAsLeft                                                        
Acquired: 5/10/2013 06:39:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.75      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.37      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130510001_QCAsLeft.An1

Acquisition information
Start time:                 5/10/2013 06:39:57
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     7772.   2.08   1.08  1.739E-02
45.23     4466.   2.38   0.78  1.723E-02
46.59     1354.   8.37   0.78  1.719E-02
121.76    83247.   0.38   0.85  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16679.   0.92   1.01  1.122E-02   244.70   7.550  1.010E+00 Qa245 
295.91      808.   8.83   1.13  1.013E-02
344.23    47195.   0.49   1.10  9.109E-03   344.28  26.590  9.990E-01 Qa344 
367.61     1690.   4.91   1.14  8.882E-03
411.06     3436.   2.50   1.19  8.463E-03
443.92     4432.   2.06   1.09  8.147E-03
488.66      585.   8.28   1.24  7.714E-03
563.93      472.  11.90   0.93  6.989E-03
586.29      578.  12.11   1.18  6.773E-03
674.91      244.  16.91   1.41  5.919E-03
678.62      537.   8.50   1.42  5.884E-03
688.63     1032.   7.52   1.27  5.786E-03
719.29      402.  12.53   1.70  5.491E-03
778.93    12532.   1.10   1.48  4.916E-03   778.90  12.970  1.008E+00 Qa779 
810.44      366.  14.33   1.54  4.794E-03
867.43     3648.   2.34   1.39  4.574E-03
919.37      360.  12.29   1.24  4.374E-03
964.05    11852.   1.04   1.68  4.202E-03   964.08  14.500  9.972E-01 Qa964 

1005.16      673.   9.26   1.77  4.107E-03
1085.87     7864.   1.19   1.75  3.922E-03
1089.92     1272.   4.45   1.76  3.913E-03
1112.05    10157.   1.15   1.72  3.862E-03
1212.93      950.   4.59   1.69  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.70      156.  19.28   0.96  3.545E-03
1299.15     1086.   3.80   1.82  3.432E-03
1408.01    13248.   0.89   1.97  3.182E-03  1408.01  20.850  1.024E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    39.72      7342.      7772. 4.469E+05    4.16   1.082  -      s 
181.22    45.21      3398.      4466. 2.593E+05    4.75   0.779  -       D
186.65    46.56      5749.      1354. 7.880E+04   16.74   0.781  -       D

1183.17   295.91      1586.       808. 7.974E+04   17.66   1.132  -        
1469.81   367.61      1482.      1690. 1.903E+05    9.81   1.143  -      s 
1643.51   411.06      1223.      3436. 4.060E+05    4.99   1.191  -        
1774.87   443.92      1212.      4432. 5.440E+05    4.11   1.093  -        
1954.07   488.74      1007.       633. 8.206E+04   18.83   1.088  -        
2254.70   563.93      1032.       472. 6.753E+04   23.80   0.933  -      s 
2344.12   586.29      1306.       578. 8.527E+04   24.21   1.185  -        
2698.20   674.84       694.       236. 3.980E+04   38.35   1.192  -        
2713.38   678.55       737.       527. 8.961E+04   16.97   1.417  -       D
2753.37   688.63      1279.      1032. 1.784E+05   15.03   1.271  -        
2875.98   719.29       761.       402. 7.314E+04   25.07   1.702  -      s 
3240.49   810.44       766.       366. 7.624E+04   28.65   1.536  -      s 
3468.43   867.43      1032.      3648. 7.974E+05    4.67   1.393  -        
3676.18   919.37       551.       360. 8.230E+04   24.58   1.242  -      s 
4019.34  1005.16       655.       673. 1.638E+05   18.52   1.768  -        
4342.21  1085.81       431.      7864. 2.005E+06    2.38   1.752  -       D
4358.45  1089.87       962.      1272. 3.250E+05    8.89   1.755  -       D
4446.98  1112.05       744.     10157. 2.630E+06    2.30   1.719  -        
4850.56  1212.93       278.       950. 2.616E+05    9.17   1.692  -        
4997.70  1249.70       212.       156. 4.386E+04   38.57   0.958  -      s 
5195.57  1299.15       139.      1086. 3.163E+05    7.59   1.816  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.76      5810.     83247.   138.745     0.76   0.855 
Qa-245    978.69   244.76      2443.     16679.    27.799     1.84   1.008 
Qa-344   1376.32   344.23      1938.     47195.    78.658     0.98   1.101 
Qa-779   3114.48   778.93      1438.     12532.    20.886     2.19   1.483 
Qa-964   3854.92   964.05       797.     11852.    19.754     2.07   1.678 
Qa-1408  5631.18  1408.01       136.     13248.    22.080     1.78   1.975 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0068E+00                                      4.94E+03             
121.78 1.007E+00  (  2.148E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0096E+00                                      4.94E+03             
244.70 1.010E+00  (  6.970E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9896E-01                                      4.94E+03             
344.28 9.990E-01  (  2.171E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0075E+00                                      4.94E+03             
778.90 1.008E+00  (  7.104E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9720E-01                                      4.94E+03             
964.08 9.972E-01  (  5.533E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0237E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.100E-03 8.91E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8471E-01    1.0068E+00   7.6523E-03    1.1519E-01  2.148E-03
Qa-245       8.8721E-01    1.0096E+00   1.8566E-02    1.1675E-01  6.970E-03
Qa-344       8.7785E-01    9.9896E-01   9.7823E-03    1.1446E-01  2.171E-03
Qa-779       8.8537E-01    1.0075E+00   2.2082E-02    1.1712E-01  7.104E-03
Qa-964       8.7631E-01    9.9720E-01   2.0690E-02    1.1571E-01  5.533E-03
Qa-1408      8.9960E-01    1.0237E+00   1.8239E-02    1.1828E-01  2.100E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.7 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.7 keV) 6.0437231E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00

294 of 348



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 08:11:11
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130429002_BG                                                              
Acquired: 4/29/2013 07:28:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130429002_BG.An1

Acquisition information
Start time:                 4/29/2013 07:28:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 07:20:36
Zero offset:           0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.440E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.71keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4284E+00
Am-241  <    1.2558E+00
Bi-212  <    1.7578E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    2.4132E+00
Pb-212  <    7.1437E-01
Pb-214  <    2.9887E+00
Ra-226  <    1.3653E+01
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    2.3690E+00

299 of 348



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130429002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130510003_BG                                                              
Acquired: 5/10/2013 06:49:11
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.08      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130510003_BG.An1

Acquisition information
Start time:                 5/10/2013 06:49:11
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:36:09
Zero offset:           0.153 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.258E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.93keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

302 of 348



ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 06:59:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130510003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.9722E+01
Pa-234  <    1.3933E+00
Pb-212  <    1.7499E+00
Pb-214  <    2.2592E+00
Ra-226  <    7.8825E+00
Th-234  <    1.2099E+01
Tl-208  <    6.2993E-01
U-235   <    6.7006E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:36:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
116.35        9.  46.71   0.40  1.571E-02
511.81       15.  32.49   0.54  7.995E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

464.34   116.35         4.         9. 5.792E+02   93.43   0.399  -      s 
2045.29   511.81         3.        15. 1.851E+03   64.98   0.544  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    2.4859E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.6209E+00
Pb-212  <    1.4287E+00
Pb-214  <    2.5259E+00
Ra-226  <    1.5765E+01
Th-234  <    1.3527E+01
Tl-208  <    1.5430E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130510002_BG                                                              
Acquired: 5/10/2013 06:39:34
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:39:34
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:38:14
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.024E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    4.1658E+00
Pb-212  <    1.9876E+00
Pb-214  <    1.1845E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    8.6708E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130510002_BG                                                              
Acquired: 5/10/2013 06:58:14
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130510002_BG.An1

Acquisition information
Start time:                 5/10/2013 06:58:14
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/10/2013 06:51:45
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.074E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.73keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.1917E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.4150E+00
Ra-226  <    8.4168E+00
Th-234  <    1.0753E+01
Tl-208  <    1.7767E+00
U-235   <    2.4898E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/10/2013 07:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130510002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

320 of 348



Logbooks & Sequences

321 of 348



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513171789

Instrument : HPGE02                           Begun : 04/29/13 07:09             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130429_001  RCCV    QUALITY CONTROL CHEC               04/29/13 07:09 1.0 1          
002  2_20130429_002  RIB     BACKGROUND CONTAMINA               04/29/13 07:28 1.0            
003  2_20130429_003  SAMPLE  244162-001           Soil   196596 04/29/13 08:02 1.0            
004  2_20130429_004  SAMPLE  244161-012           Soil   196596 04/29/13 09:01 1.0            
005  2_20130429_005  SAMPLE  244161-011           Soil   196596 04/29/13 09:47 1.0            
006  2_20130429_006  SAMPLE  244161-009           Soil   196596 04/29/13 10:34 1.0            
007  2_20130429_007  SAMPLE  244161-007           Soil   196596 04/29/13 11:21 1.0            
008  2_20130429_008  SDUP    QC682142             Soil   196596 04/29/13 12:08 1.0            
009  2_20130429_009  SAMPLE  244162-005           Soil   196596 04/29/13 12:59 1.0            
010  2_20130429_010  SAMPLE  244159-001           Soil   196641 04/29/13 13:46 1.0            
011  2_20130429_011  SDUP    QC682139             Soil   196641 04/29/13 14:32 1.0            
012  2_20130429_012  SAMPLE  244159-004           Soil   196641 04/29/13 15:20 1.0            
013  2_20130429_013  SAMPLE  244159-006           Soil   196641 04/29/13 16:19 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513187585

Instrument : HPGE02                           Begun : 05/10/13 06:25             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:25 1.0 1          
002  2_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:37 1.0            
003  2_20130510_003  RIB     BACKGROUND CONTAMINA               05/10/13 06:49 1.0            
004  2_20130510_004  MSS     244182-010           Soil   196641 05/10/13 07:03 1.0            
005  2_20130510_005  SAMPLE  244182-008           Soil   196641 05/10/13 07:53 1.0            
006  2_20130510_006  SDUP    QC682249             Soil   196641 05/10/13 09:39 1.0            
007  2_20130510_007  SAMPLE  244183-002           Soil   196641 05/10/13 10:29 1.0            
008  2_20130510_008  SAMPLE  244183-004           Soil   196641 05/10/13 11:22 1.0            
009  2_20130510_009  SAMPLE  244326-001           Soil   196641 05/10/13 12:12 1.0            
010  2_20130510_010  SAMPLE  244326-004           Soil   196641 05/10/13 13:02 1.0            
011  2_20130510_011  SAMPLE  244326-006           Soil   196641 05/10/13 13:51 1.0            
012  2_20130510_012  SAMPLE  244326-009           Soil   196641 05/10/13 14:42 1.0            
013  2_20130510_013  SAMPLE  244326-012           Soil   196641 05/10/13 15:30 1.0            
014  2_20130510_014  SAMPLE  244327-003           Soil   196641 05/10/13 16:22 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523187587

Instrument : HPGE03                           Begun : 05/10/13 06:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:27 1.0 1          
002  3_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:39 1.0            
003  3_20130510_003  SAMPLE  244182-006           Soil   196641 05/10/13 07:08 1.0            
004  3_20130510_004  SAMPLE  244182-009           Soil   196641 05/10/13 07:57 1.0            
005  3_20130510_005  SAMPLE  244183-001           Soil   196641 05/10/13 10:01 1.0            
006  3_20130510_006  SAMPLE  244183-006           Soil   196641 05/10/13 11:24 1.0            
007  3_20130510_007  SAMPLE  244326-003           Soil   196641 05/10/13 12:14 1.0            
008  3_20130510_008  SAMPLE  244326-005           Soil   196641 05/10/13 13:04 1.0            
009  3_20130510_009  SAMPLE  244326-007           Soil   196641 05/10/13 13:53 1.0            
010  3_20130510_010  SAMPLE  244326-011           Soil   196641 05/10/13 14:43 1.0            
011  3_20130510_011  SAMPLE  244327-001           Soil   196641 05/10/13 15:32 1.0            
012  3_20130510_012  SAMPLE  244327-005           Soil   196641 05/10/13 16:24 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533187599

Instrument : HPGE04                           Begun : 05/10/13 06:39             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130510_001  RCCV    QUALITY CONTROL CHEC               05/10/13 06:39 1.0 1          
002  4_20130510_002  RIB     BACKGROUND CONTAMINA               05/10/13 06:58 1.0            
003  4_20130510_003  SAMPLE  244182-007           Soil   196641 05/10/13 07:13 1.0            
004  4_20130510_004  SAMPLE  244182-011           Soil   196641 05/10/13 08:06 1.0            
005  4_20130510_005  SAMPLE  244182-012           Soil   196641 05/10/13 09:43 1.0            
006  4_20130510_006  SAMPLE  244183-003           Soil   196641 05/10/13 10:30 1.0            
007  4_20130510_007  SAMPLE  244183-005           Soil   196641 05/10/13 11:25 1.0            
008  4_20130510_008  MSS     244326-002           Soil   196641 05/10/13 12:15 1.0            
009  4_20130510_009  SDUP    QC682996             Soil   196641 05/10/13 13:05 1.0            
010  4_20130510_010  SAMPLE  244326-008           Soil   196641 05/10/13 13:54 1.0            
011  4_20130510_011  SAMPLE  244326-010           Soil   196641 05/10/13 14:45 1.0            
012  4_20130510_012  SAMPLE  244327-002           Soil   196641 05/10/13 15:33 1.0            
013  4_20130510_013  SAMPLE  244327-004           Soil   196641 05/10/13 16:25 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:21

Batch Number : 196641                                                                                     
Matrix       : Soil                                                                                       
Date Started : 22-MAR-2013 16:20                             Started by : AA2                             

Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

1        243871-001                            326.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:15     <5 uR/hr       GS 186                             

2        243871-002                            355.51     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:19     <5 uR/hr       GS 186                             

3        243872-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       GS 186                             

3        244159-001                            311.74     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:23     <5 uR/hr       RA226           alias:243872-001   

4        243872-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       GS 186                             

4        244159-002                            306.08     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:26     <5 uR/hr       RA226           alias:243872-002   

5        243872-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

5        244159-003                            310.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:243872-003   

6        243872-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       GS 186                             

6        244159-004                            306.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:42     <5 uR/hr       RA226           alias:243872-004   

7        243872-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       GS 186                             

7        244159-005                            322.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:47     <5 uR/hr       RA226           alias:243872-005   

8        243872-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       GS 186                             

8        244159-006                            300.39     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:54     <5 uR/hr       RA226           alias:243872-006   

9        243872-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       GS 186                             

9        244159-007                            314.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:55     <5 uR/hr       RA226           alias:243872-007   

10       243872-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       GS 186                             

10       244159-008                            310.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:23     <5 uR/hr       RA226           alias:243872-008   

11       243872-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       GS 186                             

11       244159-009                            331.12     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:27     <5 uR/hr       RA226           alias:243872-009   

12       243872-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       GS 186                             

12       244159-010                            300.02     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:30     <5 uR/hr       RA226           alias:243872-010   

13       243872-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       GS 186                             

13       244159-011                            327.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:37     <5 uR/hr       RA226           alias:243872-011   

14       243872-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       GS 186                             

14       244159-012                            323.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:41     <5 uR/hr       RA226           alias:243872-012   

15       243873-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

15       244160-001                            339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:243873-001   

16       243873-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       GS 186                             

16       244160-002                            320.28     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:53     <5 uR/hr       RA226           alias:243873-002   

17       243873-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       GS 186                             

17       244160-003                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:03     <5 uR/hr       RA226           alias:243873-003   

18       243873-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       GS 186                             

18       244160-004                            317.21     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:04     <5 uR/hr       RA226           alias:243873-004   
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Tray       Sample            QC Type           Weight          Oven In              Oven Out               Sealed              Dose         Analysis          Comments      

Num                                             (g)             Date                  Date                  Date               Rate                                         

19       243873-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       GS 186                             

19       244160-005                            312.23     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:08     <5 uR/hr       RA226           alias:243873-005   

20       243873-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       GS 186                             

20       244160-006                            309.19     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:11     <5 uR/hr       RA226           alias:243873-006   

21       243874-001                            306.25     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:28     <5 uR/hr       GS 186                             

22       243874-002                            311.29     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 11:32     <5 uR/hr       GS 186                             

23       243875-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       GS 186                             

23       244182-001                            312.83     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:14     <5 uR/hr       RA226           alias:243875-001   

24       243875-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       GS 186                             

24       244182-002                            312.43     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 12:17     <5 uR/hr       RA226           alias:243875-002   

25       243875-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

25       244182-003                            326.15     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-003   

26       243875-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       GS 186                             

26       244182-004                            326.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:15     <5 uR/hr       RA226           alias:243875-004   

27       243875-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

27       244182-005                            310.58     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-005   

28       243875-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       GS 186                             

28       244182-006                            324.31     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:16     <5 uR/hr       RA226           alias:243875-006   

29       243875-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

29       244182-007                            302.85     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-007   

30       243875-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       GS 186                             

30       244182-008                            318.03     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:17     <5 uR/hr       RA226           alias:243875-008   

31       243875-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       GS 186                             

31       244182-009                            324.18     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:22     <5 uR/hr       RA226           alias:243875-009   

32       243875-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       GS 186                             

32       244182-010                            307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:26     <5 uR/hr       RA226           alias:243875-010   

33       243875-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       GS 186                             

33       244182-011                            301.99     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:32     <5 uR/hr       RA226           alias:243875-011   

34       243875-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       GS 186                             

34       244182-012                            340.48     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:37     <5 uR/hr       RA226           alias:243875-012   

35       243876-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       GS 186                             

35       244183-001                            343.16     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:45     <5 uR/hr       RA226           alias:243876-001   

36       243876-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       GS 186                             

36       244183-002                            336.84     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:46     <5 uR/hr       RA226           alias:243876-002   

37       243876-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       GS 186                             

37       244183-003                            320.87     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:02     <5 uR/hr       RA226           alias:243876-003   

38       243876-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

38       244183-004                            305.98     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-004   

39       243876-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       GS 186                             

39       244183-005                            318.59     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:09     <5 uR/hr       RA226           alias:243876-005   

40       243876-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       GS 186                             
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40       244183-006                            333.5      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:14     <5 uR/hr       RA226           alias:243876-006   

41       243877-001                            317.71     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

42       243877-002                            313.8      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:34     <5 uR/hr       GS 186                             

43       243878-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       GS 186                             

43       244326-001                            317.05     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:41     <5 uR/hr       RA226           alias:243878-001   

44       243878-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

44       244326-002                            315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:243878-002   

45       243878-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       GS 186                             

45       244326-003                            316.14     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:53     <5 uR/hr       RA226           alias:243878-003   

46       243878-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       GS 186                             

46       244326-004                            300.61     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:56     <5 uR/hr       RA226           alias:243878-004   

47       243878-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       GS 186                             

47       244326-005                            324.73     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:01     <5 uR/hr       RA226           alias:243878-005   

48       243878-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       GS 186                             

48       244326-006                            306.34     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 15:07     <5 uR/hr       RA226           alias:243878-006   

49       243878-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       GS 186                             

49       244326-007                            320.62     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:15     <5 uR/hr       RA226           alias:243878-007   

50       243878-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       GS 186                             

50       244326-008                            332.36     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:27     <5 uR/hr       RA226           alias:243878-008   

51       243878-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       GS 186                             

51       244326-009                            319.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:33     <5 uR/hr       RA226           alias:243878-009   

52       243878-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       GS 186                             

52       244326-010                            322.96     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:36     <5 uR/hr       RA226           alias:243878-010   

53       243878-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       GS 186                             

53       244326-011                            318.66     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:40     <5 uR/hr       RA226           alias:243878-011   

54       243878-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       GS 186                             

54       244326-012                            330.15     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:44     <5 uR/hr       RA226           alias:243878-012   

55       243879-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       GS 186                             

55       244327-001                            323.28     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:52     <5 uR/hr       RA226           alias:243879-001   

56       243879-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       GS 186                             

56       244327-002                            320.45     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:53     <5 uR/hr       RA226           alias:243879-002   

57       243879-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       GS 186                             

57       244327-003                            324.26     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 09:55     <5 uR/hr       RA226           alias:243879-003   

58       243879-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       GS 186                             

58       244327-004                            335.79     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:01     <5 uR/hr       RA226           alias:243879-004   

59       243879-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

59       244327-005                            337.12     22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-005   

60       243879-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       GS 186                             

60       244327-006                            320.2      22-MAR-2013 16:20     26-MAR-2013 14:39     29-MAR-2013 10:02     <5 uR/hr       RA226           alias:243879-006   

61       243971-001                            326.97     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:19     1900 uR/hr     (rebatched)                        

62       243971-002                            319.91     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:21     15 uR/hr       GS 186                             
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63       243971-003                            287.25     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:23     5 uR/hr        GS 186                             

64       243971-004                            300.22     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:25     160 uR/hr      GS 186                             

65       243972-001                            292.41     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:27     30 uR/hr       GS 186                             

66       243972-002                            322.49     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:28     <5 uR/hr       GS 186                             

67       243972-003                            321.83     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:30     <5 uR/hr       GS 186                             

68       243972-004                            347.85     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:32     230 uR/hr      GS 186                             

69       243972-005                            332.81     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:36     6 uR/hr        GS 186                             

QC1      QC681163       BLANK                  305.04     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

QC2      QC681164       LCS                    308.37     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:05     <5 uR/hr       GS 186                             

5        QC681165       SDUP of 243872-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       GS 186                             

15       QC681166       SDUP of 243873-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       GS 186                             

32       QC681167       SDUP of 243875-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       GS 186                             

44       QC681168       SDUP of 243878-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       GS 186                             

68       QC681333       SDUP of 243972-004     348.18     22-MAR-2013 21:14     26-MAR-2013 14:39     25-MAR-2013 16:34     220 uR/hr      GS 186                             

5        QC682139       SDUP of 244159-003     301.47     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 09:37     <5 uR/hr       RA226           alias:QC681165     

15       QC682140       SDUP of 244160-001     339.27     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 10:45     <5 uR/hr       RA226           alias:QC681166     

32       QC682249       SDUP of 244182-010     307.68     22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 13:27     <5 uR/hr       RA226           alias:QC681167     

44       QC682996       SDUP of 244326-002     315.3      22-MAR-2013 16:20     26-MAR-2013 14:39     27-MAR-2013 14:46     <5 uR/hr       RA226           alias:QC681168     
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 298351: 

SDG# 

244328 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835ICov_HPSCT012.wpd 



•••••••••••••• 
LDC: 

Please feel free to contact us if you have any questions. 

Sincerely, 

Sfl~1zr 
Andrew Kong 
Project Manager/Chemist 

29835ICov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov _H PSCT012. wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0806-07 244328-005 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-06 244328-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-11 244328-009 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-05 244328-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-03 244328-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-03DUP QC682997DUP DUP GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-04 244328-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-08 244328-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-08DUP QC682998DUP DUP GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-09 244328-007 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-12 244328-010 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-13 244328-011 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-10 244328-008 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-14 244328-012 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary · 

29835MCov _HPSCTO 12. wpd 



Lab Reporting Batch ID: 244328 

EDD Filename: 244328 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244328 
(No Outliers) 



LDC #: 29835135 
SDG #: 244328 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:(p/cl /1) 
Page:_Lof_ 

Reviewer: Cfv 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\. ........ ;.-... A Pft'!:I 

I. Technical holdino times - Sampling dates: 

II. Initial calibration A 

Ill. Calibration verification A 
IV. Blanks ,.._ 

V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ ('),o 
VII. Laboratory control samples N l-CC-i 
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N -XI. Field duplicates -)(II c,~,,.. .._,~~L-~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: , \ 
';I)' 

1 12-PE-E0806-03 11 12-PE-E0806-13 21 

2 12-PE-E0806-04 12 12-PE-E0806-14 22 

3 12-PE-E0806-05 13 12-PE-E0806-03DUP 23 

4 12-PE-E0806-06 14 12-PE-E0806-08DUP 24 

5 12-PE-E0806-07 15 25 

6 12-PE-E0806-08 16 26 

7 12-PE-E0806-09 17 27 

8 12-PE-E0806-10 18 28 

9 12-PE-E0806-11 19 29 

10 12-PE-E0806-12 20 30 

~"mm~nh:: 

~/ ICI / 11'"½ 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835135W.wpd 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244328
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0806-03       244328-001
12-PE-E0806-04       244328-002
12-PE-E0806-05       244328-003
12-PE-E0806-06       244328-004
12-PE-E0806-07       244328-005
12-PE-E0806-08       244328-006
12-PE-E0806-09       244328-007
12-PE-E0806-10       244328-008
12-PE-E0806-11       244328-009
12-PE-E0806-12       244328-010
12-PE-E0806-13       244328-011
12-PE-E0806-14       244328-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/24/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 392

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244328
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/05/13
Samples Received:         03/19/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 04/05/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

This data package was revised with the omission of Pb-210 from the isotopes
listed for the Blank (QC681511).

No analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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[ 1':] TETRA TECH EC, INC. 
· · 1230 Columbia St, Suite 750 Chain-of-Custody Record PAD 01397 

San Diego, CA 92101 PS 3/10/,~ 
Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 
A A 

/o~ Airbill Number s LABORATORY ID ""4-
N/A p 2 4-~6B t 3 _,,._,,-,3 

Project Contact Project Contact Phone E 
Rick Welngarz 415-615-2733 C ;/'l</-3~/t-) 

SAMPLE_)D DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS LOCATION 
T 

12-PE-E0806-D3 3/19/2013 110 2 S1 ~ □ □ 
12-PE-EDB06-04 3/19/2013 111 2 S1 ~ □ □ 
12-PE-E0B06-05 3/19/2013 to~ 2 S1 ~ □ □ 
12-PE-EDB06-06 3/19/2013 1ot/ 2 S1 ~ □ □ 
12-PE-E0B06-07 3/19/2013 Io')_ 1 2 S1 ~ □ □ 
12-PE-E0B06-DB 3/19/2013 

'" d-
2 S1 ~ □ □ 

12-PE-E0806-09 3/19/2013 111 '3 2 S1 ~ □ □ 
12-PE-E0806-10 3/19/2013 ,~~ 2 S1 ~ □ □ 
12-PE-E0806-11 3/19/2013 10S' 2 S1 ~ □ □ 
12-PE-E0B0B-12 3/19/2013 / t L/ 2 S1 ~ □ □ 
12-PE-E0806-13 3/19/2013 (~( 2 S1 ~ □ □ 

2 S1 ~ □ □ 

LABORATORYINSTRVClIONS/CbMMJ!,NT~·· ·. 
- '.,,i. i" . . -

sAMrr,,i GoNJ>rrioNvroN iU:oE1n:cl'oli LAIIO~toR.~~< ;.: 
----------+------+---------- TJ:MPERATUrui,··· SAMPLE CONDtTIONI .. (;Q()(.l!;RS~fa ' Time Company 

Date 

Page 1 of 1 

Project lqformation 

Section 

£F Lf{J0/13 
SAMPLE ID 

IHllllllllllilftlllllBHmm11m111111 
IHIIIII Ill lllllllllHlffl 111111111111111 I Ill 
IIIIIRHIIIIIIIIIIIIIMm111111n11111i1 
IIIIIIUIIIIIIIIIIIIIIMUIIIIUllllll~I 
111111111■1111111111111111111 
IIIIIHl■ll■IIIHlll!lmlllll 
I llllll Ill ■111111111111 IUIID 1-1111 
llllllllllllffllllllllDHIIIIIIH 
I HIIIII IIIIIIIIIIIIIII II II ll!I ffllHIIII II 
IHI! HII D!HIIIIIIIIIIIII I Ill II El 1111111111 .. 
111111111 mu111111rmm11111111111mu1111111n 1 
IIHI HIIIIIIIIIIIHIIIIIIIIIIIIHIIII 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Received:        03/19/13                      
Lab ID:          244328-001                    Prepared:        03/29/13 12:25                
Matrix:          Soil                          Analyzed:        05/13/13 11:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09201 U        0.1361         0.1061            0.9     
Bismuth-212                          0.2695 U         0.4928         0.2706                    
Bismuth-214                          0.3666           0.08582        0.03895                   
Cesium-137                          -0.007208 U       0.02212        0.01738           0.07    
Cobalt-60                           -0.005593 U       0.03130        0.02514           0.03    
Europium-152                         0.03455 U        0.04640        0.04313           0.1     
Europium-154                         0.1053 U         0.1740         0.1298            0.2     
Lead-212                             0.4065           0.07457        0.03869                   
Lead-214                             0.4826           0.08546        0.04292                   
Potassium-40                        10.23             0.9872         0.2574                    
Protactinium-234                     0.01299 U        0.07841        0.07073                   
Radium-226 (By Bismuth-214)          0.3666           0.08582        0.03895           0.2     
Thallium-208                         0.1460           0.03741        0.01553                   
Thorium-232 (By Actinium-228)        0.5735           0.1210         0.05953           0.9     
Thorium-234                          0.3354 U         0.3071         0.8206                    
Uranium-235                          0.08988 U        0.1367         0.1257            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-04                Received:        03/19/13                      
Lab ID:          244328-002                    Prepared:        03/29/13 12:30                
Matrix:          Soil                          Analyzed:        05/13/13 10:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05857 U        0.1328         0.1052            0.9    
Bismuth-212                          0.2121 U         0.2969         0.2338                   
Bismuth-214                          0.3098           0.07968        0.03674                  
Cesium-137                           0.001585 U       0.02198        0.01791           0.07   
Cobalt-60                            0.0007248 U      0.002099       0.02882           0.03   
Europium-152                         0.02466 U        0.04659        0.05298           0.1    
Europium-154                         0.02656 U        0.1749         0.1405            0.2    
Lead-212                             0.2920           0.06912        0.03793                  
Lead-214                             0.3431           0.08004        0.03594                  
Potassium-40                        10.94             1.034          0.2406                   
Protactinium-234                     0 U              0.07406        0.09088                  
Radium-226 (By Bismuth-214)          0.3098           0.07968        0.03674           0.2    
Thallium-208                         0.1253           0.03376        0.01316                  
Thorium-232 (By Actinium-228)        0.4022           0.1056         0.04803           0.9    
Thorium-234                          0.0005645 U      1.099          0.9051                   
Uranium-235                          0.03832 U        0.03986        0.1388            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-05                Received:        03/19/13                      
Lab ID:          244328-003                    Prepared:        03/29/13 12:37                
Matrix:          Soil                          Analyzed:        05/13/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03026 U        0.1582        0.1286            0.9     
Bismuth-212                          0.3040           0.4668        0.2136                    
Bismuth-214                          0.3298           0.07565       0.03580                   
Cesium-137                           0.0006380 U      0.01843       0.01509           0.07    
Cobalt-60                            0 U              0.01070       0.02705           0.03    
Europium-152                         0.01494 U        0.03282       0.04842           0.1     
Europium-154                         0.01032 U        0.06263       0.1560            0.2     
Lead-212                             0.3093           0.06093       0.03295                   
Lead-214                             0.4217           0.07456       0.03287                   
Potassium-40                        11.78             1.051         0.2350                    
Protactinium-234                    -0.07461 U        0.09969       0.07817                   
Radium-226 (By Bismuth-214)          0.3298           0.07565       0.03580           0.2     
Thallium-208                         0.08030          0.03123       0.01951                   
Thorium-232 (By Actinium-228)        0.3093           0.09647       0.05770           0.9     
Thorium-234                          0.1766 U         0.2379        1.122                     
Uranium-235                          0.06972 U        0.04201       0.1060            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-06                Received:        03/19/13                      
Lab ID:          244328-004                    Prepared:        03/29/13 12:43                
Matrix:          Soil                          Analyzed:        05/13/13 09:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01189 U        0.1385         0.1133            0.9    
Bismuth-212                          0.4999           0.4273         0.2521                   
Bismuth-214                          0.3815           0.07577        0.03013                  
Cesium-137                           0 U              0.007253       0.02171           0.07   
Cobalt-60                            0.009155 U       0.01862        0.02066           0.03   
Europium-152                         0.02350 U        0.03900        0.04458           0.1    
Europium-154                         0.04288 U        0.1568         0.1234            0.2    
Lead-212                             0.3760           0.06689        0.03431                  
Lead-214                             0.3512           0.07206        0.03292                  
Potassium-40                        11.19             0.9876         0.2157                   
Protactinium-234                    -0.04919 U        0.1082         0.08676                  
Radium-226 (By Bismuth-214)          0.3815           0.07577        0.03013           0.2    
Thallium-208                         0.1316           0.03363        0.01293                  
Thorium-232 (By Actinium-228)        0.5015           0.1227         0.03624           0.9    
Thorium-234                          0.8321 U         1.134          0.8846                   
Uranium-235                          0.05643 U        0.03377        0.1486            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-07                Received:        03/19/13                      
Lab ID:          244328-005                    Prepared:        03/29/13 12:49                
Matrix:          Soil                          Analyzed:        05/13/13 11:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04698 U        0.1409         0.1124            0.9    
Bismuth-212                          0.2319 U         0.3530         0.2710                   
Bismuth-214                          0.3308           0.1016         0.04934                  
Cesium-137                           0.006875 U       0.02681        0.02132           0.07   
Cobalt-60                           -0.002243 U       0.009812       0.02707           0.03   
Europium-152                         0.02715 U        0.05228        0.08513           0.1    
Europium-154                         0.03478 U        0.04072        0.1580            0.2    
Lead-212                             0.3732           0.06679        0.03290                  
Lead-214                             0.3509           0.09182        0.04656                  
Potassium-40                        11.88             1.140          0.2578                   
Protactinium-234                     0.002218 U       0.008421       0.08471                  
Radium-226 (By Bismuth-214)          0.3308           0.1016         0.04934           0.2    
Thallium-208                         0.1541           0.04656        0.02195                  
Thorium-232 (By Actinium-228)        0.4975           0.1581         0.06218           0.9    
Thorium-234                          0.6650 U         0.5384         1.115                    
Uranium-235                          0.01278 U        0.01639        0.1458            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-08                Received:        03/19/13                      
Lab ID:          244328-006                    Prepared:        03/29/13 12:56                
Matrix:          Soil                          Analyzed:        05/13/13 12:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04711 U       0.1437         0.1154             0.9    
Bismuth-212                          0.3763          0.3886         0.2109                    
Bismuth-214                          0.3802          0.08032        0.03387                   
Cesium-137                           0 U             0.006285       0.02645            0.07   
Cobalt-60                            0.005084 U      0.01448        0.005202           0.03   
Europium-152                         0.05598         0.08881        0.04744            0.1    
Europium-154                         0.03329 U       0.02959        0.1244             0.2    
Lead-212                             0.3421          0.06260        0.03239                   
Lead-214                             0.4071          0.08058        0.03927                   
Potassium-40                        11.30            1.055          0.2680                    
Protactinium-234                     0.02920 U       0.07738        0.08701                   
Radium-226 (By Bismuth-214)          0.3802          0.08032        0.03387            0.2    
Thallium-208                         0.1150          0.03698        0.01749                   
Thorium-232 (By Actinium-228)        0.4623          0.1126         0.05023            0.9    
Thorium-234                          0.6098 U        0.6330         0.9552                    
Uranium-235                          0.04051 U       0.03082        0.1195             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-09                Received:        03/19/13                      
Lab ID:          244328-007                    Prepared:        03/29/13 13:01                
Matrix:          Soil                          Analyzed:        05/13/13 12:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:13                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03495 U        0.1583         0.1283            0.9     
Bismuth-212                          0.5487           0.3402         0.2203                    
Bismuth-214                          0.2947           0.07558        0.03757                   
Cesium-137                          -0.006863 U       0.02718        0.02172           0.07    
Cobalt-60                           -0.002616 U       0.02467        0.01992           0.03    
Europium-152                         0.01606 U        0.03454        0.04793           0.1     
Europium-154                         0.01501 U        0.02582        0.1356            0.2     
Lead-212                             0.3290           0.06244        0.03166                   
Lead-214                             0.3995           0.08382        0.03986                   
Potassium-40                         9.441            0.9603         0.2287                    
Protactinium-234                     0.008484 U       0.02487        0.06946                   
Radium-226 (By Bismuth-214)          0.2947           0.07558        0.03757           0.2     
Thallium-208                         0.1158           0.03730        0.01712                   
Thorium-232 (By Actinium-228)        0.3179           0.1217         0.06708           0.9     
Thorium-234                          0.7773 U         0.5381         1.044                     
Uranium-235                          0.04962 U        0.02989        0.1295            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-10                Received:        03/19/13                      
Lab ID:          244328-008                    Prepared:        03/29/13 13:05                
Matrix:          Soil                          Analyzed:        05/13/13 10:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:22                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                     -0.05751 U          0.1778         0.1434           0.9     
Bismuth-212                        0.2590             0.3606         0.2487                   
Bismuth-214                        0.3160             0.06733        0.02840                  
Cesium-137                         0.003306 U         0.01444        0.01128          0.07    
Cobalt-60                         -0.005211 U         0.02204        0.01725          0.03    
Europium-152                      -0.007425 U         0.01681        0.05298          0.1     
Europium-154                      -0.000004766 U      0.1569         0.1293           0.2     
Lead-212                           0.3291             0.06894        0.03744                  
Lead-214                           0.4203             0.08415        0.03620                  
Potassium-40                      10.39               0.9851         0.2050                   
Protactinium-234                   0.001861 U         0.005380       0.07599                  
Radium-226 (By Bismuth-214)        0.3160             0.06733        0.02840          0.2     
Thallium-208                       0.1173             0.03540        0.01761                  
Thorium-232 (By Actinium-228)      0.4507             0.1024         0.04983          0.9     
Thorium-234                        0.4068 U           0.3965         1.159                    
Uranium-235                        0.03310 U          0.03017        0.1356           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-11                Received:        03/19/13                      
Lab ID:          244328-009                    Prepared:        03/29/13 13:57                
Matrix:          Soil                          Analyzed:        05/13/13 10:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08244 U        0.1735         0.1380            0.9     
Bismuth-212                          0.5632           0.4000         0.2489                    
Bismuth-214                          0.3825           0.08784        0.03996                   
Cesium-137                          -0.001021 U       0.02321        0.01900           0.07    
Cobalt-60                            0.003991 U       0.02826        0.02272           0.03    
Europium-152                         0.02317 U        0.05694        0.05703           0.1     
Europium-154                         0.02094 U        0.05006        0.1537            0.2     
Lead-212                             0.3387           0.07265        0.03860                   
Lead-214                             0.4106           0.09286        0.04893                   
Potassium-40                         9.459            1.016          0.2971                    
Protactinium-234                     0.02672 U        0.09718        0.07456                   
Radium-226 (By Bismuth-214)          0.3825           0.08784        0.03996           0.2     
Thallium-208                         0.1579           0.04148        0.01663                   
Thorium-232 (By Actinium-228)        0.3744           0.1124         0.05504           0.9     
Thorium-234                          0.05948 U        0.1652         1.178                     
Uranium-235                          0.05371 U        0.02970        0.1364            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-12                Received:        03/19/13                      
Lab ID:          244328-010                    Prepared:        03/29/13 14:02                
Matrix:          Soil                          Analyzed:        05/13/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:14                                                               

Analyte                   Result          Uncert          MDA        Project MDA  
Americium-241                        0.03950 U         0.1689        0.1368            0.9    
Bismuth-212                          0.2191            0.2044        0.1457                   
Bismuth-214                          0.3277            0.07285       0.02969                  
Cesium-137                           0.006945 U        0.02546       0.02026           0.07   
Cobalt-60                            0.005566 U        0.007505      0.02747           0.03   
Europium-152                        -0.00003458 U      0.04880       0.04020           0.1    
Europium-154                         0.0007747 U       0.06021       0.04948           0.2    
Lead-212                             0.3594            0.07248       0.03892                  
Lead-214                             0.4281            0.08536       0.03858                  
Potassium-40                        10.79              1.004         0.2409                   
Protactinium-234                     0.003138 U        0.1480        0.1215                   
Radium-226 (By Bismuth-214)          0.3277            0.07285       0.02969           0.2    
Thallium-208                         0.1544            0.03924       0.01588                  
Thorium-232 (By Actinium-228)        0.4338            0.1307        0.05736           0.9    
Thorium-234                          0.3610 U          0.4866        0.3835                   
Uranium-235                          0.03869           0.04069       0.03169           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-13                Received:        03/19/13                      
Lab ID:          244328-011                    Prepared:        03/29/13 14:10                
Matrix:          Soil                          Analyzed:        05/13/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05318 U        0.1623         0.1303            0.9     
Bismuth-212                          0.4597           0.3919         0.2520                    
Bismuth-214                          0.3491           0.08977        0.04603                   
Cesium-137                           0.02266          0.02518        0.01811           0.07    
Cobalt-60                           -0.005515 U       0.02611        0.02067           0.03    
Europium-152                         0.02081 U        0.05348        0.07121           0.1     
Europium-154                         0.03632 U        0.1212         0.1457            0.2     
Lead-212                             0.3166           0.06451        0.03368                   
Lead-214                             0.3789           0.08431        0.03976                   
Potassium-40                        11.55             1.098          0.2815                    
Protactinium-234                     0.02343 U        0.08328        0.06299                   
Radium-226 (By Bismuth-214)          0.3491           0.08977        0.04603           0.2     
Thallium-208                         0.1227           0.03184        0.01184                   
Thorium-232 (By Actinium-228)        0.4397           0.1431         0.06335           0.9     
Thorium-234                          0.4879 U         0.4292         1.150                     
Uranium-235                          0.1377           0.1422         0.1077            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-14                Received:        03/19/13                      
Lab ID:          244328-012                    Prepared:        03/29/13 14:17                
Matrix:          Soil                          Analyzed:        05/13/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:26                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.06568 U        0.1708         0.1370            0.9    
Bismuth-212                          0.6451           0.3940         0.1998                   
Bismuth-214                          0.3577           0.09099        0.04515                  
Cesium-137                           0.0007557 U      0.02169        0.01778           0.07   
Cobalt-60                            0.004939 U       0.02075        0.02209           0.03   
Europium-152                         0.02771 U        0.04093        0.04263           0.1    
Europium-154                         0.04135 U        0.06596        0.1383            0.2    
Lead-212                             0.3345           0.06551        0.03593                  
Lead-214                             0.4294           0.07999        0.03922                  
Potassium-40                        10.95             1.025          0.2268                   
Protactinium-234                     0.004363 U       0.008991       0.08705                  
Radium-226 (By Bismuth-214)          0.3577           0.09099        0.04515           0.2    
Thallium-208                         0.1034           0.03387        0.01780                  
Thorium-232 (By Actinium-228)        0.5313           0.1229         0.04707           0.9    
Thorium-234                          0.6310 U         0.4888         1.162                    
Uranium-235                          0.05108 U        0.02744        0.1428            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/28/13 13:11                
Lab ID:          QC681511                      Analyzed:        04/24/13 13:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.06901        0.07491           0.9     
Bismuth-212                          0.06756 U        0.2200         0.1694                    
Bismuth-214                         -0.02568 U        0.5836         0.03213                   
Cesium-137                           0.003601 U       0.01876        0.01491           0.07    
Cobalt-60                            0.001403 U       0.01893        0.01530           0.03    
Europium-152                         0.01221 U        0.02943        0.03474           0.1     
Europium-154                        -0.03773 U        0.1628         0.1285            0.2     
Lead-212                             0.007153 U       0.03821        0.02659                   
Lead-214                            -0.01535 U        0.6141         0.03710                   
Potassium-40                        -0.4106 U         3.811          0.2975                    
Protactinium-234                     0.01108 U        0.03054        0.05565                   
Radium-226 (By Bismuth-214)         -0.02568 U        0.5836         0.03213           0.2     
Thallium-208                         0.004802 U       0.01050        0.02041                   
Thorium-232 (By Actinium-228)        0.03354 U        0.06087        0.04360           0.9     
Thorium-234                          0.02756 U        0.07593        0.5956                    
Uranium-235                          0.02774 U        0.07658        0.05957           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/28/13 13:09                
Type:            LCS                           Analyzed:        04/24/13 11:12                
Lab ID:          QC681512                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.28 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.17                0.4180    93.63  54-146  

Page 1 of 1                                                                                                                       4.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Sampled:         03/19/13 11:10                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-001                    Prepared:        03/29/13 12:25                
Lab ID:          QC682997                      Analyzed:        05/13/13 11:51                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   365.52 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte              MSS Result     MSS TPU       Result        TPU         MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                     0.09201 U     0.1362      -0.009302 U    0.1709     0.1403           0.9   NC     40  NC      1   

Bismuth-212                       0.2695 U      0.4930       0.3347        0.3441     0.2572                 NC     40  NC      1   

Bismuth-214                       0.3666        0.08743      0.3910        0.08617    0.04093                6.452  40  0.1408  1   

Cesium-137                       -0.007208 U    0.02212     -0.001812 U    0.01951    0.01584          0.07  NC     40  NC      1   

Cobalt-60                        -0.005593 U    0.03130      0.002172 U    0.01150    0.02710          0.03  NC     40  NC      1   

Europium-152                      0.03455 U     0.04644      0.04029 U     0.06618    0.04513          0.1   NC     40  NC      1   

Europium-154                      0.1053 U      0.1741       0.02790 U     0.03755    0.1491           0.2   NC     40  NC      1   

Lead-212                          0.4065        0.08180      0.3339        0.07518    0.03872                19.63  40  0.4629  1   

Lead-214                          0.4826        0.08959      0.4562        0.08979    0.04033                5.625  40  0.1472  1   

Potassium-40                     10.23          1.113       10.27          1.131      0.2753                 0.4391 40  0.02005 1   

Protactinium-234                  0.01299 U     0.07848      0.005305 U    0.01140    0.09270                NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.3666        0.08743      0.3910        0.08617    0.04093          0.2   6.452  40  0.1408  1   

Thallium-208                      0.1460        0.03858      0.1411        0.03797    0.01655                3.406  40  0.06389 1   

Thorium-232 (By Actinium-228)     0.5735        0.1279       0.5216        0.1085     0.04756          0.9   9.486  40  0.2197  1   

Thorium-234                       0.3354 U      0.3088       0.3752 U      0.3126     1.159                  NC     40  NC      1   

Uranium-235                       0.08988 U     0.1368       0.08169 U     0.04189    0.09885          0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-08                Sampled:         03/19/13 11:12                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-006                    Prepared:        03/29/13 12:56                
Lab ID:          QC682998                      Analyzed:        05/13/13 14:29                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   339.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.04711 U     0.1438      -0.01103 U     0.1277     0.1044           0.9   NC     40  NC       1   

Bismuth-212                      0.3763        0.3891       0.7601        0.3393     0.1492                 67.56  40  0.5271   1   

Bismuth-214                      0.3802        0.08216      0.3794        0.08218    0.03519                0.2001 40  0.004625 1   

Cesium-137                       0 U           0.006285     0 U           0.01257    0.01902          0.07  NC     40  NC       1   

Cobalt-60                        0.005084 U    0.01448     -0.008547 U    0.02846    0.02231          0.03  NC     40  NC       1   

Europium-152                     0.05598       0.08887      0.01010 U     0.02845    0.05707          0.1   NC     40  NC       1   

Europium-154                     0.03329 U     0.02964      0.01845 U     0.03401    0.1441           0.2   NC     40  NC       1   

Lead-212                         0.3421        0.06870      0.4067        0.07763    0.03568                17.25  40  0.4413   1   

Lead-214                         0.4071        0.08370      0.4129        0.08609    0.03948                1.417  40  0.03422  1   

Potassium-40                    11.30          1.198       11.26          1.167      0.2289                 0.3548 40  0.01691  1   

Protactinium-234                 0.02920 U     0.07772      0.05566 U     0.08270    0.06984                NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.3802        0.08216      0.3794        0.08218    0.03519          0.2   0.2001 40  0.004625 1   

Thallium-208                     0.1150        0.03771      0.1536        0.03661    0.01309                28.80  40  0.5203   1   

Thorium-232 (By Actinium-228)    0.4623        0.1175       0.5787        0.1507     0.06855          0.9   22.37  40  0.4342   1   

Thorium-234                      0.6098 U      0.6357       1.068         1.228      0.9455                 NC     40  NC       1   

Uranium-235                      0.04051 U     0.03093      0.07272 U     0.03897    0.1217           0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:23:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1198 +0.250275*Channel -3.92135e-008*Channel**2

FWHM (ch) =   3.2896 +0.000886*Channel -9.84708e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.93   -3.59%
978.36      244.70   244.70 -0.00%      1.06     1.04    1.70%

1376.58      344.28   344.33 -0.01%      1.15     1.12    2.54%
3114.12      778.90   778.89  0.00%      1.49     1.49    0.34%
3854.83      964.08   964.07  0.00%      1.61     1.64   -1.93%
5631.35     1408.01  1408.02 -0.00%      2.00     1.99    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:39:35

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1283 +0.250245*Channel -3.42424e-008*Channel**2

FWHM (ch) =   2.8908 +0.001173*Channel -5.69324e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.50%
978.73      244.70   244.76 -0.03%      1.01     1.00    1.01%

1376.34      344.28   344.23  0.01%      1.10     1.10   -0.29%
3114.51      778.90   778.93 -0.00%      1.48     1.50   -1.01%
3855.00      964.08   964.06  0.00%      1.66     1.64    0.89%
5631.40     1408.01  1408.02 -0.00%      1.92     1.92   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00

25 of 392



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:12:13
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      2.01      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:27:43
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130513002_BG                                                              
Acquired: 5/13/2013 07:27:15
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.92      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130513002_BG                                                              
Acquired: 5/13/2013 07:40:41
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.07      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523191952

Instrument : HPGE03                           Begun : 05/13/13 07:12             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:12 1.0 1          
002  3_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:27 1.0            
003  3_20130513_003  MSS     244533-011           Soil   197163 05/13/13 08:02 1.0            
004  3_20130513_004  SAMPLE  244328-009           Soil   196731 05/13/13 10:22 1.0            
005  3_20130513_005  SDUP    QC682997             Soil   196731 05/13/13 11:51 1.0            
006  3_20130513_006  SAMPLE  244329-002           Soil   196731 05/13/13 12:53 1.0            
007  3_20130513_007  SAMPLE  244328-011           Soil   196731 05/13/13 13:43 1.0            
008  3_20130513_008  SAMPLE  244328-010           Soil   196731 05/13/13 14:30 1.0            
009  3_20130513_009  SAMPLE  244329-004           Soil   196731 05/13/13 15:49 1.0            
010  3_20130513_010  BLANK   QC684754             Soil   197513 05/13/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533191967

Instrument : HPGE04                           Begun : 05/13/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:27 1.0 1          
002  4_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:40 1.0            
003  4_20130513_003  SAMPLE  244328-003           Soil   196731 05/13/13 09:18 1.0            
004  4_20130513_004  SAMPLE  244328-008           Soil   196731 05/13/13 10:31 1.0            
005  4_20130513_005  SAMPLE  244328-005           Soil   196731 05/13/13 11:54 1.0            
006  4_20130513_006  SAMPLE  244328-007           Soil   196731 05/13/13 12:56 1.0            
007  4_20130513_007  SAMPLE  244328-012           Soil   196731 05/13/13 13:52 1.0            
008  4_20130513_008  SAMPLE  244329-006           Soil   196731 05/13/13 14:40 1.0            
009  4_20130513_009  SAMPLE  244329-003           Soil   196731 05/13/13 15:51 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 24-MAY-2013 08:34

Batch Number : 196731                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-MAR-2013 15:09              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243978-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  GS 186                     

1      244858-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  RA226     alias:243978-001 

2      243978-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  GS 186                     

2      244858-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  RA226     alias:243978-002 

3      243978-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  GS 186                     

3      244858-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  RA226     alias:243978-003 

4      243978-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  GS 186                     

4      244858-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  RA226     alias:243978-004 

5      243978-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  GS 186                     

5      244858-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  RA226     alias:243978-005 

6      243978-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  GS 186                     

6      244858-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  RA226     alias:243978-006 

7      243978-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  GS 186                     

7      244858-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  RA226     alias:243978-007 

8      243978-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  GS 186                     

8      244858-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  RA226     alias:243978-008 

9      243978-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  GS 186                     

9      244858-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  RA226     alias:243978-009 

10     243978-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  GS 186                     

10     244858-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  RA226     alias:243978-010 

11     243978-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  GS 186                     

11     244858-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  RA226     alias:243978-011 

12     243978-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  GS 186                     

12     244858-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  RA226     alias:243978-012 

13     243979-001                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  GS 186                     

13     244858-013                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  RA226     alias:243979-001 

14     243979-002                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  GS 186                     

14     244858-014                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  RA226     alias:243979-002 

15     243979-003                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  GS 186                     

15     244858-015                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  RA226     alias:243979-003 

16     243979-004                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

16     244858-016                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-004 

17     243979-005                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

17     244858-017                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-005 

18     243979-006                      305.44  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:24  GS 186                     

19     243979-007                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

19     244858-018                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-007 

20     243979-008                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

20     244858-019                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-008 

21     243989-001                      294.13  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

22     243989-002                      281.9   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

23     243989-003                      305.95  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:13  GS 186                     

24     243880-001                      337.76  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:14  GS 186                     

25     243880-002                      367.79  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:18  GS 186                     

26     243881-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

26     244328-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:243881-001 

27     243881-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  GS 186                     

27     244328-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  RA226     alias:243881-002 

28     243881-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

28     244328-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  RA226     alias:243881-003 

29     243881-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  GS 186                     

29     244328-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  RA226     alias:243881-004 

30     243881-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  GS 186                     

30     244328-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  RA226     alias:243881-005 

31     243881-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

31     244328-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:243881-006 

32     243881-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  GS 186                     

32     244328-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  RA226     alias:243881-007 

33     243881-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  GS 186                     

33     244328-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  RA226     alias:243881-008 

34     243881-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  GS 186                     

34     244328-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  RA226     alias:243881-009 

35     243881-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  GS 186                     

35     244328-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  RA226     alias:243881-010 

36     243881-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  GS 186                     

36     244328-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  RA226     alias:243881-011 

37     243881-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  GS 186                     

37     244328-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  RA226     alias:243881-012 

38     243882-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  GS 186                     

38     244329-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  RA226     alias:243882-001 

39     243882-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  GS 186                     

39     244329-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  RA226     alias:243882-002 

40     243882-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  GS 186                     

40     244329-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  RA226     alias:243882-003 

41     243882-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  GS 186                     

41     244329-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  RA226     alias:243882-004 

42     243882-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  GS 186                     

42     244329-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  RA226     alias:243882-005 

43     243882-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  GS 186                     

43     244329-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  RA226     alias:243882-006 

44     243976-001                      312.6   26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:45  GS 186                     

45     243976-002                      303.37  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:46  GS 186                     

46     243976-003                      327.73  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

47     243976-004                      396.05  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

48     244030-001                      314.65  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:53  GS 186                     

49     244030-002                      370.89  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:57  GS 186                     

50     244030-003                      356.96  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:59  GS 186                     

QC1    QC681511    BLANK               318.84  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:11  GS 186                     

QC2    QC681512    LCS                 309.28  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:09  GS 186                     

4      QC681513    SDUP of 243978-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  GS 186                     

26     QC681514    SDUP of 243881-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

31     QC681515    SDUP of 243881-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

26     QC682997    SDUP of 244328-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:QC681514   

31     QC682998    SDUP of 244328-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:QC681515   

4      QC686204    SDUP of 244858-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  RA226     alias:QC681513   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Received:        03/19/13                      
Lab ID:          244328-001                    Prepared:        03/29/13 12:25                
Matrix:          Soil                          Analyzed:        05/13/13 11:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09201 U        0.1361         0.1061            0.9     
Bismuth-212                          0.2695 U         0.4928         0.2706                    
Bismuth-214                          0.3666           0.08582        0.03895                   
Cesium-137                          -0.007208 U       0.02212        0.01738           0.07    
Cobalt-60                           -0.005593 U       0.03130        0.02514           0.03    
Europium-152                         0.03455 U        0.04640        0.04313           0.1     
Europium-154                         0.1053 U         0.1740         0.1298            0.2     
Lead-212                             0.4065           0.07457        0.03869                   
Lead-214                             0.4826           0.08546        0.04292                   
Potassium-40                        10.23             0.9872         0.2574                    
Protactinium-234                     0.01299 U        0.07841        0.07073                   
Radium-226 (By Bismuth-214)          0.3666           0.08582        0.03895           0.2     
Thallium-208                         0.1460           0.03741        0.01553                   
Thorium-232 (By Actinium-228)        0.5735           0.1210         0.05953           0.9     
Thorium-234                          0.3354 U         0.3071         0.8206                    
Uranium-235                          0.08988 U        0.1367         0.1257            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244328-001                   Client ID : 12-PE-E0806-03        

Seqnum : 1513191951006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_006                                Batch         : 196731                       Time      : 13-MAY-2013 11:46     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 350.66 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.09201           0.1061       0.9       .13605           .13622           0          u        

Bismuth-212                         0.2695            0.2706                 .49284           .49304           0.068      u        

Bismuth-214                         0.3666            0.03895                .085824          .087427          -0.026     u        

Cesium-137                          -0.007208         0.01738      0.07      .022116          .022118          0.0036     u        

Cobalt-60                           -0.005593         0.02514      0.03      .031299          .0313            0.0014     u        

Europium-152                        0.03455           0.04313      0.1       .046401          .046443          0.012      u        

Europium-154                        0.1053            0.1298       0.2       .17403           .17411           -0.038     u        

Lead-212                            0.4065            0.03869                .074572          .0818            0.0072     u        

Lead-214                            0.4826            0.04292                .085464          .089586          -0.015     u        

Potassium-40                        10.23             0.2574                 .98723           1.113            -0.41      u        

Protactinium-234                    0.01299           0.07073                .078409          .078476          0.011      u        

Radium-226 (By Bismuth-214)         0.3666            0.03895      0.2       .085824          .087427          -0.026     u        

Thallium-208                        0.1460            0.01553                .037407          .038576          0.0048     u        

Thorium-232 (By Actinium-228)       0.5735            0.05953      0.9       .12097           .12791           0.034      u        

Thorium-234                         0.3354            0.8206                 .30714           .30878           0.028      u        

Uranium-235                         0.08988           0.1257       0.18      .13668           .1368            0.028      u        

u=use  

Page 1 of 1                                                                                                           1513191951006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-03          
Sample Description: 244328-001, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:10           Live Time: 2700   sec

Acquisition Time: 5/13/2013 11:46:06        Real Time: 2702   sec
Analysis Time: 5/14/2013 08:14           Dead Time: 0.09   %

Analysis Quantity: 3.507E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.735E-01      1.210E-01      1.279E-01      5.953E-02
Am-241    #AB    9.201E-02      1.361E-01      1.362E-01      1.061E-01
Bi-212    #AB    2.695E-01      4.928E-01      4.930E-01      2.706E-01
Bi-214           3.666E-01      8.582E-02      8.743E-02      3.895E-02
Co-60     #AB   -5.593E-03      3.130E-02      3.130E-02      2.514E-02
Cs-137    #AB   -7.208E-03      2.212E-02      2.212E-02      1.738E-02
Eu-152    #AB    3.455E-02      4.640E-02      4.644E-02      4.313E-02
Eu-154    #AB    1.053E-01      1.740E-01      1.741E-01      1.298E-01
K-40      #      1.023E+01      9.872E-01      1.113E+00      2.574E-01
Pa-234    #AB    1.299E-02      7.841E-02      7.848E-02      7.073E-02
Pb-212           4.065E-01      7.457E-02      8.180E-02      3.869E-02
Pb-214           4.826E-01      8.546E-02      8.959E-02      4.292E-02
Ra-226    #      4.691E-01      5.475E-01      5.485E-01      4.269E-01
Th-234    #AB    3.354E-01      3.071E-01      3.088E-01      8.206E-01
Tl-208           1.460E-01      3.741E-02      3.858E-02      1.553E-02
U-235     #AB    8.988E-02      1.367E-01      1.368E-01      1.257E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.361E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:14:07
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_006.An1               

Sample description                                             
244328-001, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_006.An1

Acquisition information
Start time:                 5/13/2013 11:46:06
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5066E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5066E+02) = 

7.7075E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:14:07
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1429

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.68       18.  73.93   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.87       80.  19.90   0.87  2.842E-02
77.17       86.  21.25   0.88  3.014E-02
87.36       44.  36.31   0.76  3.675E-02
92.88       42.  40.42   0.89  3.990E-02    92.59   4.343  6.988E-01 Th234 

93.35   5.760  5.220E-01 U235  
93.35   4.100  7.333E-01 Ac228 
92.59   4.343  6.988E-01 Th234 
93.35   5.760  5.220E-01 U235  

92.90       39.  45.78   0.89  3.953E-02    92.59   4.343  6.519E-01 Th234 
93.35   5.760  4.870E-01 U235  
93.35   4.100  6.841E-01 Ac228 

93.06       42.  39.28   0.47  3.990E-02    92.59   4.343  6.901E-01 Th234 
93.35   5.760  5.155E-01 U235  
93.35   4.100  7.242E-01 Ac228 

123.26       15. 109.11   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.39       20.  76.03   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.050E-01 U235  
163.54        5. 290.12   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.737E-02 U235  
185.50       33.  49.63   0.34  4.821E-02   185.72  57.000  3.430E-02 U235  
185.98       28.  58.11   0.97  4.819E-02   185.72  57.000  2.934E-02 U235  

186.21   3.555  4.708E-01 Ra226 
185.98       28.  58.36   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.691E-01 Ra226 
238.52      274.   8.97   1.04  4.319E-02   238.63  43.600  4.065E-01 Pb212 
241.79       39.  36.26   0.56  4.285E-02   242.00   7.268  3.541E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.50       13.  76.19   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.06      136.  14.02   1.16  3.815E-02   295.22  18.414  5.325E-01 Pb214 
299.81       39.  28.23   0.27  3.774E-02   300.09   3.180  9.329E-01 Pb212 
338.04       53.  20.28   1.06  3.494E-02   338.32  11.400  3.827E-01 Ac228 
351.85      200.   9.78   1.37  3.404E-02   351.93  35.600  4.568E-01 Pb214 
511.00      145.  11.48   0.83  2.644E-02
569.83        3. 301.82   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.30      105.  12.81   0.55  2.416E-02   583.19  85.000  1.459E-01 Tl208 
609.30      137.  11.07   1.35  2.345E-02   609.31  45.490  3.666E-01 Bi214 
726.98        8. 102.58   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
778.21        5. 132.02   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.59        8.  91.42   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.47        4. 175.98   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.76        8.  82.62   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.34       81.  15.12   0.53  1.779E-02   911.20  26.200  4.937E-01 Ac228 
960.62        3. 171.83   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.17       67.  14.71   1.23  1.704E-02   968.96  15.900  7.050E-01 Ac228 

1110.87        3. 225.99   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.63       45.  18.77   1.21  1.535E-02  1120.29  14.910  5.587E-01 Bi214 
1408.05        6.  67.14   1.94  1.291E-02  1408.01  20.850  6.183E-02 Eu152 
1460.68      493.   4.64   1.83  1.254E-02  1460.82  10.550  1.023E+01 K40   
1619.10        1. 581.61   2.09  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.02       10.  32.78   2.18  1.069E-02  1764.49  15.310  1.780E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.62    74.88       110.        54. 1.900E+03   62.53   0.655  -        
307.82    77.18       147.        77. 2.558E+03   52.84   0.947  -      s 
348.46    87.36        96.        44. 1.197E+03   72.61   0.758  -        

2042.05   511.00        36.       145. 5.469E+03   22.96   0.825 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.86    60.68        76.        18.     0.007   147.86   0.861s
Th-234    370.61    92.90       141.        39.     0.015    91.57   0.890s
U-235     372.42    93.35       123.        42.     0.016    80.85   0.891D
Ac-228    372.42    93.35        98.        42.     0.015    78.56   0.465D
Eu-152    493.83   123.73        99.        -1.    -0.001  1989.57   0.915 
Eu-154    491.94   123.26       127.        15.     0.006   218.23   0.917s
U-235     572.39   143.39       108.        20.     0.007   152.07   0.935s
U-235     652.94   163.54       106.         5.     0.002   580.24   0.952s
U-235     742.61   185.98       120.        28.     0.010   116.22   0.971s
Ra-226    742.64   185.98       121.        28.     0.010   116.71   0.971s
U-235     818.35   204.93        96.       -12.    -0.004   243.86   0.988s
Pb-212    952.63   238.52       120.       268.     0.099    17.95   1.042 
Pb-214    965.69   241.79        74.        39.     0.014    72.52   0.563s
Tl-208   1108.43   277.50        46.        13.     0.005   152.38   1.049 
Pb-214   1178.62   295.06        74.       131.     0.049    28.05   1.158s
Pb-212   1197.64   299.81        34.        39.     0.015    56.45   0.266s
Ac-228   1350.47   338.04        27.        53.     0.020    40.55   1.061 
Pb-214   1405.67   351.85        61.       194.     0.072    19.56   1.370s
Pa-234   2277.32   569.83        30.         3.     0.001   603.63   1.293s
Tl-208   2331.20   583.30        23.       105.     0.039    25.62   0.555s
Bi-214   2435.18   609.30        39.       137.     0.051    22.15   1.347 
Cs-137   2642.20   661.06        24.        -5.    -0.002   306.82   1.368s
Bi-212   2905.91   726.98        32.         8.     0.003   205.17   1.421s
Eu-152   3110.88   778.21        19.         5.     0.002   264.04   1.462s
Bi-212   3140.40   785.59        23.         8.     0.003   182.84   1.467s
Tl-208   3436.01   859.47        26.         4.     0.002   351.96   1.526s
Eu-154   3489.18   872.76        18.         8.     0.003   165.24   1.536s
Pa-234   3538.36   885.05        22.        -2.    -0.001   718.53   1.544s
Ac-228   3643.58   911.34        17.        81.     0.030    30.23   0.530s
Pa-234   3784.43   946.54        25.        -3.    -0.001   429.29   1.592s
Eu-152   3840.79   960.62         9.         3.     0.001   343.66   1.606s
Ac-228   3874.98   969.17         8.        67.     0.025    29.42   1.226s
Eu-154   3986.05   996.92        25.        -4.    -0.002   352.09   1.631s
Eu-152   4442.15  1110.87        22.         3.     0.001   451.98   1.719s
Bi-214   4481.25  1120.63        11.        45.     0.017    37.54   1.209s
Co-60    4689.38  1172.62        24.        -3.    -0.001   428.80   1.765s
Eu-154   5103.19  1275.98        26.        -5.    -0.002   294.92   1.840s
Co-60    5333.92  1333.60        25.        -3.    -0.001   559.62   1.882s
Eu-152   5632.10  1408.05         5.         6.     0.002   134.29   1.937s
K-40     5842.88  1460.68        26.       474.     0.175     9.27   1.829s
Bi-212   6477.52  1619.10        12.         1.     0.000  1163.22   2.087s
Bi-214   7058.18  1764.02         9.        10.     0.004    65.56   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7349E-01                                      5.12E+12             
911.20 4.937E-01  (  5.953E-02 1.51E+01 2.62E+01 G  
968.96 7.050E-01  (  6.988E-02 1.47E+01 1.59E+01 G  
338.32 3.827E-01 -   8.613E-02 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 7.242E-01     4.015E-01 3.93E+01 4.10E+00 XA 

Am-241   I   9.2014E-02                                      1.58E+05             
59.54 9.201E-02 &(  1.061E-01 7.39E+01 3.59E+01 G  

Bi-212   N   2.6954E-01                                      5.12E+12             
727.33 1.702E-01 ?(  2.706E-01 1.03E+02 6.65E+00 G  
785.37 1.041E+00 ?(  1.446E+00 9.14E+01 1.11E+00 G  

1620.74 1.397E-01 ?(  1.315E+00 5.82E+02 1.51E+00 G  

Bi-214   N   3.6656E-01                                      5.84E+05             
609.31 3.666E-01  (P 3.895E-02 1.11E+01 4.55E+01 G  

1120.29 5.587E-01 + P 9.724E-02 1.88E+01 1.49E+01 G  
1764.49 1.780E-01 - P 1.221E-01 3.28E+01 1.53E+01 G  

Co-60    T  -5.5930E-03                                      1.93E+03             
1332.49-5.593E-03 ?(  2.514E-02 2.80E+02 1.00E+02 G  
1173.23-6.542E-03 +   2.234E-02 2.14E+02 9.98E+01 G  

Cs-137   I  -7.2081E-03                                      1.10E+04             
661.66-7.208E-03 ?(  1.738E-02 1.53E+02 8.50E+01 G  

Eu-152   I   3.4553E-02                                      4.94E+03             
344.28 9.999E-04 &(  4.313E-02 2.62E+03 2.66E+01 G  
121.78-2.964E-03 &   4.841E-02 9.95E+02 2.84E+01 G  
778.90 5.539E-02 ?(  1.133E-01 1.32E+02 1.30E+01 G  
964.08 3.106E-02 &(  8.218E-02 1.72E+02 1.45E+01 G  

1112.08 4.230E-02 &(  1.523E-01 2.26E+02 1.34E+01 G  
1408.01 6.183E-02 ?(  5.372E-02 6.71E+01 2.09E+01 G  

Eu-154   I   1.0532E-01                                      3.14E+03             
873.18 1.053E-01 ?(  1.298E-01 8.26E+01 1.22E+01 G  
123.07 2.215E-02 -   3.869E-02 1.09E+02 4.04E+01 G  

1274.43-3.017E-02 &   6.990E-02 1.47E+02 3.49E+01 G  
723.30-9.811E-04 %   9.451E-02 5.85E+03 2.00E+01 G  

1004.72 3.365E-04 %   8.981E-02 1.62E+04 1.79E+01 G  
996.25-6.825E-02 -   1.901E-01 1.76E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0225E+01                                      4.57E+11             
1460.82 1.023E+01  (P 2.574E-01 4.64E+00 1.06E+01 G  

Pa-234   N   1.2990E-02                                      1.63E+12             
131.30 2.840E-03 %(  7.073E-02 1.52E+03 1.82E+01 G  
569.50 3.285E-02 &(  1.599E-01 3.02E+02 9.30E+00 G  
946.00-4.185E-02 +   1.432E-01 2.15E+02 1.35E+01 G  
880.52 6.496E-03 %   1.430E-01 1.34E+03 1.05E+01 G  
883.24-3.027E-02 +   1.754E-01 3.59E+02 9.70E+00 G  

Pb-212   N   4.0653E-01                                      5.12E+12             
238.63 4.065E-01  (P 3.869E-02 8.97E+00 4.36E+01 G  
300.09 9.329E-01 + P 3.221E-01 2.82E+01 3.18E+00 G  

Pb-214   N   4.8257E-01                                      5.84E+05             
351.93 4.568E-01  (P 4.292E-02 9.78E+00 3.56E+01 G  
295.22 5.325E-01 *(P 8.151E-02 1.40E+01 1.84E+01 G  
242.00 3.541E-01 - P 1.842E-01 3.63E+01 7.27E+00 G  

Ra-226   N   4.6912E-01                                      5.84E+05             
186.21 4.691E-01 &(  4.269E-01 5.84E+01 3.56E+00 G  

Th-234   N   3.3543E-01                                      1.63E+12             
63.30-3.110E-02 %(  8.206E-01 1.61E+03 3.75E+00 G  
92.59 6.519E-01 ?(  4.609E-01 4.58E+01 4.34E+00 G  

Tl-208   N   1.4601E-01                                      5.12E+12             
583.19 1.459E-01  (  1.553E-02 1.28E+01 8.50E+01 G  
277.37 1.469E-01  (  1.722E-01 7.62E+01 6.60E+00 G  
860.53 5.255E-02 &   1.464E-01 1.76E+02 1.24E+01 G  

U-235    N   8.9882E-02                                      2.57E+11             
143.77 1.050E-01 &(  1.257E-01 7.60E+01 1.09E+01 G  
205.32-1.437E-01 -   2.802E-01 1.22E+02 5.02E+00 G  
163.36 5.737E-02 ?(  2.710E-01 2.90E+02 5.08E+00 G  
185.72 2.934E-02 -   2.657E-02 5.81E+01 5.70E+01 G  

Energy duplication    
93.35 5.220E-01     3.213E-01 4.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.68        76.        18.     0.007   147.86   9.201E-02   
Th-234      92.90       141.        39.     0.015    91.57   6.519E-01   
U-235       93.35       123.        42.     0.016    80.85   5.220E-01   
Eu-152     123.73        99.        -1.    -0.001  1989.57  -2.964E-03   
Eu-154     123.26       127.        15.     0.006   218.23   2.215E-02   
U-235      143.39       108.        20.     0.007   152.07   1.050E-01   
U-235      163.54       106.         5.     0.002   580.24   5.737E-02   
U-235      185.98       120.        28.     0.010   116.22   2.934E-02   
U-235      204.93        96.       -12.    -0.004   243.86  -1.437E-01   
Pa-234     569.83        30.         3.     0.001   603.63   3.285E-02   
Cs-137     661.06        24.        -5.    -0.002   306.82  -7.208E-03   
Eu-152     778.21        19.         5.     0.002   264.04   5.539E-02   
Eu-154     872.76        18.         8.     0.003   165.24   1.053E-01   
Pa-234     885.05        22.        -2.    -0.001   718.53  -3.027E-02   
Pa-234     946.54        25.        -3.    -0.001   429.29  -4.185E-02   
Eu-152     960.62         9.         3.     0.001   343.66   3.106E-02   
Eu-154     996.92        25.        -4.    -0.002   352.09  -6.825E-02   
Eu-152    1110.87        22.         3.     0.001   451.98   4.230E-02   
Co-60     1172.62        24.        -3.    -0.001   428.80  -6.542E-03   
Eu-154    1275.98        26.        -5.    -0.002   294.92  -3.017E-02   
Co-60     1333.60        25.        -3.    -0.001   559.62  -5.593E-03   
Eu-152    1408.05         5.         6.     0.002   134.29   6.183E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7349E-01    5.7349E-01   1.2097E-01    1.2791E-01  5.953E-02
Am-241 #A    9.1992E-02    9.2014E-02   1.3605E-01    1.3622E-01  1.061E-01
Bi-212 #A    2.6954E-01    2.6954E-01   4.9284E-01    4.9304E-01  2.706E-01
Bi-214       3.6654E-01    3.6656E-01   8.5824E-02    8.7427E-02  3.895E-02
Co-60  #A   -5.4833E-03   -5.5930E-03   3.1299E-02    3.1300E-02  2.514E-02
Cs-137 #A   -7.1831E-03   -7.2081E-03   2.2116E-02    2.2118E-02  1.738E-02
Eu-152 #A    3.4287E-02    3.4553E-02   4.6401E-02    4.6443E-02  4.313E-02
Eu-154 #A    1.0405E-01    1.0532E-01   1.7403E-01    1.7411E-01  1.298E-01
K-40   #     1.0225E+01    1.0225E+01   9.8723E-01    1.1130E+00  2.574E-01
Pa-234 #A    1.2990E-02    1.2990E-02   7.8409E-02    7.8476E-02  7.073E-02
Pb-212       4.0653E-01    4.0653E-01   7.4572E-02    8.1800E-02  3.869E-02
Pb-214       4.8254E-01    4.8257E-01   8.5464E-02    8.9586E-02  4.292E-02
Ra-226 #     4.6909E-01    4.6912E-01   5.4753E-01    5.4846E-01  4.269E-01
Th-234 #A    3.3543E-01    3.3543E-01   3.0714E-01    3.0878E-01  8.206E-01
Tl-208       1.4601E-01    1.4601E-01   3.7407E-02    3.8576E-02  1.553E-02
U-235  #A    8.9882E-02    8.9882E-02   1.3668E-01    1.3680E-01  1.257E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.267E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2669766E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-04                Received:        03/19/13                      
Lab ID:          244328-002                    Prepared:        03/29/13 12:30                
Matrix:          Soil                          Analyzed:        05/13/13 10:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05857 U        0.1328         0.1052            0.9    
Bismuth-212                          0.2121 U         0.2969         0.2338                   
Bismuth-214                          0.3098           0.07968        0.03674                  
Cesium-137                           0.001585 U       0.02198        0.01791           0.07   
Cobalt-60                            0.0007248 U      0.002099       0.02882           0.03   
Europium-152                         0.02466 U        0.04659        0.05298           0.1    
Europium-154                         0.02656 U        0.1749         0.1405            0.2    
Lead-212                             0.2920           0.06912        0.03793                  
Lead-214                             0.3431           0.08004        0.03594                  
Potassium-40                        10.94             1.034          0.2406                   
Protactinium-234                     0 U              0.07406        0.09088                  
Radium-226 (By Bismuth-214)          0.3098           0.07968        0.03674           0.2    
Thallium-208                         0.1253           0.03376        0.01316                  
Thorium-232 (By Actinium-228)        0.4022           0.1056         0.04803           0.9    
Thorium-234                          0.0005645 U      1.099          0.9051                   
Uranium-235                          0.03832 U        0.03986        0.1388            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244328-002                   Client ID : 12-PE-E0806-04        

Seqnum : 1513191951005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_005                                Batch         : 196731                       Time      : 13-MAY-2013 10:19     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322.84 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.05857           0.1052       0.9       .13284           .13291           0          u        

Bismuth-212                         0.2121            0.2338                 .29685           .29705           0.068      u        

Bismuth-214                         0.3098            0.03674                .079677          .080912          -0.026     u        

Cesium-137                          0.001585          0.01791      0.07      .021979          .02198           0.0036     u        

Cobalt-60                           0.0007248         0.02882      0.03      .0020986         .0020988         0.0014     u        

Europium-152                        0.02466           0.05298      0.1       .04659           .046612          0.012      u        

Europium-154                        0.02656           0.1405       0.2       .17491           .17492           -0.038     u        

Lead-212                            0.2920            0.03793                .069117          .073214          0.0072     u        

Lead-214                            0.3431            0.03594                .08004           .082287          -0.015     u        

Potassium-40                        10.94             0.2406                 1.0336           1.1707           -0.41      u        

Protactinium-234                    0                 0.09088                .074058          .07407           0.011      u        

Radium-226 (By Bismuth-214)         0.3098            0.03674      0.2       .079677          .080912          -0.026     u        

Thallium-208                        0.1253            0.01316                .033759          .034714          0.0048     u        

Thorium-232 (By Actinium-228)       0.4022            0.04803      0.9       .10561           .10956           0.034      u        

Thorium-234                         0.0005645         0.9051                 1.0987           1.0987           0.028      u        

Uranium-235                         0.03832           0.1388       0.18      .039856          .039932          0.028      u        

u=use  

Page 1 of 1                                                                                                           1513191951005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-04          
Sample Description: 244328-002, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:11           Live Time: 2700   sec

Acquisition Time: 5/13/2013 10:19:55        Real Time: 2702   sec
Analysis Time: 5/14/2013 08:15           Dead Time: 0.09   %

Analysis Quantity: 3.228E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.022E-01      1.056E-01      1.096E-01      4.803E-02
Am-241    #AB    5.857E-02      1.328E-01      1.329E-01      1.052E-01
Bi-212    #AB    2.121E-01      2.968E-01      2.970E-01      2.338E-01
Bi-214           3.098E-01      7.968E-02      8.091E-02      3.674E-02
Co-60     #AB    7.248E-04      2.099E-03      2.099E-03      2.882E-02
Cs-137    #AB    1.585E-03      2.198E-02      2.198E-02      1.791E-02
Eu-152    #AB    2.466E-02      4.659E-02      4.661E-02      5.298E-02
Eu-154    #AB    2.656E-02      1.749E-01      1.749E-01      1.405E-01
K-40             1.094E+01      1.034E+00      1.171E+00      2.406E-01
Pa-234    #AB    0.000E+00      7.406E-02      7.407E-02      9.088E-02
Pb-212           2.920E-01      6.912E-02      7.321E-02      3.793E-02
Pb-214           3.431E-01      8.004E-02      8.229E-02      3.594E-02
Ra-226    #      4.894E-01      5.061E-01      5.072E-01      3.870E-01
Th-234    #AB    5.645E-04      1.099E+00      1.099E+00      9.051E-01
Tl-208           1.253E-01      3.376E-02      3.471E-02      1.316E-02
U-235     #AB    3.832E-02      3.986E-02      3.993E-02      1.388E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.326E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

Sample description                                             
244328-002, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_005.An1

Acquisition information
Start time:                 5/13/2013 10:19:55
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2284E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2284E+02) = 

8.3716E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1378

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.67       10. 113.41   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.97       50.  28.17   0.87  2.849E-02
77.21       81.  20.10   0.88  3.016E-02
92.94       33.  49.71   0.89  3.990E-02    92.59   4.343  5.979E-01 Th234 

93.35   4.100  6.275E-01 Ac228 
93.35   5.760  4.466E-01 U235  
92.59   4.343  5.979E-01 Th234 
93.35   5.760  4.466E-01 U235  

92.94       33.  49.71   0.89  3.990E-02    92.59   4.343  5.979E-01 Th234 
93.35   4.100  6.275E-01 Ac228 
93.35   5.760  4.466E-01 U235  

121.84       11. 128.09   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
163.93       17.  77.88   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.059E-01 U235  
185.69       27.  52.00   0.97  4.819E-02   185.72  57.000  3.074E-02 U235  

186.21   3.555  4.934E-01 Ra226 
185.72  57.000  3.074E-02 U235  

185.80       27.  51.71   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.894E-01 Ra226 

238.50      183.  11.45   1.15  4.319E-02   238.63  43.600  2.920E-01 Pb212 
241.78       37.  37.67   1.91  4.285E-02   242.00   7.268  3.667E-01 Pb214 
277.78        4. 309.00   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05       83.  17.42   1.32  3.813E-02   295.22  18.414  3.655E-01 Pb214 
299.78       24.  42.15   1.07  3.774E-02   300.09   3.180  6.321E-01 Pb212 
338.03       62.  20.06   0.42  3.494E-02   338.32  11.400  4.796E-01 Ac228 
344.30        7. 138.90   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.75      134.  11.15   0.86  3.405E-02   351.93  35.600  3.267E-01 Pb214 

65 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.21       83.  13.47   0.86  2.416E-02   583.19  85.000  1.253E-01 Tl208 
609.41      107.  11.98   1.23  2.345E-02   609.31  45.490  3.098E-01 Bi214 
662.70        1. 693.55   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.88       10.  70.00   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.35        1. 711.79   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
873.64        2. 329.25   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.656E-02 Eu154 
911.33       55.  16.94   1.22  1.779E-02   911.20  26.200  3.686E-01 Ac228 

1120.47        8.  80.27   1.73  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1172.86        4. 144.77   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.74      467.   4.54   2.07  1.254E-02  1460.82  10.550  1.094E+01 K40   
1619.21        1. 322.88   2.09  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.38       10.  36.31   2.18  1.069E-02  1764.49  15.310  1.801E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.97        78.        36. 1.253E+03   76.09   0.458  -      sM
307.92    77.21        94.        82. 2.732E+03   41.21   0.969  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.82    59.67        63.        10.     0.004   226.82   0.861s
Ac-228    372.42    93.35       119.        33.     0.012    99.41   0.891D
U-235     372.42    93.35       119.        33.     0.012    99.41   0.891D
Eu-152    486.29   121.84        96.        11.     0.004   256.18   0.916s
U-235     654.51   163.93        77.        17.     0.006   155.76   0.952s
U-235     741.47   185.69        87.        27.     0.010   104.00   0.971s
Ra-226    741.90   185.80        84.        27.     0.010   103.42   0.971s
Pb-212    952.53   238.50        98.       177.     0.066    22.91   1.152 
Pb-214    965.65   241.78        71.        37.     0.014    75.34   1.907s
Tl-208   1109.55   277.78        60.         4.     0.001   617.99   1.049s
Pb-214   1178.61   295.05        57.        83.     0.031    34.84   1.315s
Pb-212   1197.50   299.78        48.        24.     0.009    84.29   1.069 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1350.40   338.03        29.        62.     0.023    40.13   0.419s
Eu-152   1375.48   344.30        45.         7.     0.003   277.80   1.106s
Pb-214   1405.29   351.75        36.       128.     0.047    22.29   0.856 
Tl-208   2330.82   583.21        14.        83.     0.031    26.94   0.862s
Bi-214   2435.63   609.41        29.       107.     0.039    23.96   1.225 
Cs-137   2648.77   662.70        22.         1.     0.000  1387.11   1.368s
Bi-212   2909.51   727.88        20.        10.     0.004   139.99   1.421s
Bi-212   3139.42   785.35        24.         1.     0.000  1423.59   1.467s
Eu-154   3492.71   873.64        18.         2.     0.001   658.49   1.536s
Pa-234   3527.48   882.33        18.        -2.    -0.001   630.65   1.542s
Pa-234   3527.64   882.37        20.        -2.    -0.001   663.04   1.544s
Ac-228   3643.50   911.33        10.        55.     0.021    33.87   1.216 
Pa-234   3784.11   946.46        32.        -6.    -0.002   264.50   1.592s
Eu-154   3984.76   996.60        24.        -2.    -0.001   650.31   1.631s
Eu-154   4016.44  1004.51        26.        -1.    -0.001   975.70   1.637s
Bi-214   4480.59  1120.47        27.         8.     0.003   160.54   1.725s
Co-60    4690.32  1172.86        13.         4.     0.001   289.55   1.765s
Eu-154   5098.67  1274.85        29.        -4.    -0.002   376.16   1.840s
Co-60    5328.52  1332.25        28.        -3.    -0.001   533.80   1.882s
Eu-152   5639.80  1409.98        18.        -4.    -0.001   315.56   1.937s
K-40     5843.12  1460.74        19.       467.     0.173     9.07   2.074 
Bi-212   6477.95  1619.21         6.         1.     0.000   645.76   2.086s
Bi-214   7059.63  1764.38        11.        10.     0.004    72.62   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.0222E-01                                      5.12E+12             
911.20 3.686E-01  (  4.803E-02 1.69E+01 2.62E+01 G  
968.96-2.849E-03 %   1.356E-01 2.89E+03 1.59E+01 G  
338.32 4.796E-01  (  9.836E-02 2.01E+01 1.14E+01 G  

Energy duplication    
93.35 6.275E-01     4.814E-01 4.97E+01 4.10E+00 XA 

Am-241   I   5.8566E-02                                      1.58E+05             
59.54 5.857E-02 &(  1.052E-01 1.13E+02 3.59E+01 G  

Bi-212   N   2.1205E-01                                      5.12E+12             
727.33 2.269E-01  (  2.338E-01 7.00E+01 6.65E+00 G  
785.37 1.398E-01 ?(  1.623E+00 7.12E+02 1.11E+00 G  

1620.74 1.998E-01 ?(  1.016E+00 3.23E+02 1.51E+00 G  

67 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.0979E-01                                      5.84E+05             
609.31 3.098E-01  (P 3.674E-02 1.20E+01 4.55E+01 G  

1120.29 1.021E-01 & P 1.625E-01 8.03E+01 1.49E+01 G  
1764.49 1.801E-01 - P 1.445E-01 3.63E+01 1.53E+01 G  

Co-60    T   7.2477E-04                                      1.93E+03             
1332.49-6.721E-03 ?(  2.882E-02 2.67E+02 1.00E+02 G  
1173.23 8.181E-03 &(  1.826E-02 1.45E+02 9.98E+01 G  

Cs-137   I   1.5846E-03                                      1.10E+04             
661.66 1.585E-03 ?(  1.791E-02 6.94E+02 8.50E+01 G  

Eu-152   I   2.4658E-02                                      4.94E+03             
344.28 2.405E-02 ?(  5.298E-02 1.39E+02 2.66E+01 G  
121.78 2.523E-02 ?(  5.176E-02 1.28E+02 2.84E+01 G  
778.90 0.000E+00 -   1.319E-01 1.00E+03 1.30E+01 G  
964.08-6.649E-06 %   1.843E-01 1.68E+06 1.45E+01 G  

1112.08-2.021E-03 %   1.849E-01 5.56E+03 1.34E+01 G  
1408.01-4.613E-02 +   1.137E-01 1.58E+02 2.09E+01 G  

Eu-154   I   2.6563E-02                                      3.14E+03             
873.18 2.656E-02 &(  1.405E-01 3.29E+02 1.22E+01 G  
123.07 1.025E-03 %   3.263E-02 1.94E+03 4.04E+01 G  

1274.43-2.689E-02 +   8.045E-02 1.88E+02 3.49E+01 G  
723.30-1.238E-03 %   8.211E-02 4.03E+03 2.00E+01 G  

1004.72-1.587E-02 +   1.258E-01 4.88E+02 1.79E+01 G  
996.25-3.891E-02 +   2.039E-01 3.25E+02 1.05E+01 G  

K-40     N   1.0938E+01                                      4.57E+11             
1460.82 1.094E+01  (P 2.406E-01 4.54E+00 1.06E+01 G  

Pb-212   N   2.9201E-01                                      5.12E+12             
238.63 2.920E-01  (P 3.793E-02 1.15E+01 4.36E+01 G  
300.09 6.321E-01 + P 4.160E-01 4.21E+01 3.18E+00 G  

Pb-214   N   3.4312E-01                                      5.84E+05             
351.93 3.267E-01  (P 3.594E-02 1.11E+01 3.56E+01 G  
295.22 3.655E-01 *(P 7.784E-02 1.74E+01 1.84E+01 G  
242.00 3.667E-01  (P 1.957E-01 3.77E+01 7.27E+00 G  

Ra-226   N   4.8938E-01                                      5.84E+05             
186.21 4.894E-01 &(  3.870E-01 5.17E+01 3.56E+00 G  

Th-234   N   5.6451E-04                                      1.63E+12             
63.30 5.645E-04 %(  9.051E-01 9.73E+04 3.75E+00 G  
92.59-2.279E-02 %   5.340E-01 1.42E+03 4.34E+00 G  

68 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.2531E-01                                      5.12E+12             
583.19 1.253E-01  (  1.316E-02 1.35E+01 8.50E+01 G  
277.37 4.260E-02 -   2.137E-01 3.09E+02 6.60E+00 G  
860.53 0.000E+00 -   1.752E-01 1.00E+03 1.24E+01 G  

U-235    N   3.8324E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.388E-01 1.00E+03 1.09E+01 G  
205.32-2.455E-03 %   2.790E-01 6.90E+03 5.02E+00 G  
163.36 2.059E-01 ?(  2.509E-01 7.79E+01 5.08E+00 G  
185.72 3.074E-02 *(  2.449E-02 5.20E+01 5.70E+01 G  

Energy duplication    
93.35 4.466E-01 ?   3.427E-01 4.97E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.67        63.        10.     0.004   226.82   5.857E-02   
U-235       93.35       119.        33.     0.012    99.41   4.466E-01   
Eu-152     121.84        96.        11.     0.004   256.18   2.523E-02   
U-235      163.93        77.        17.     0.006   155.76   2.059E-01   
U-235      185.69        87.        27.     0.010   104.00   3.074E-02   
Ra-226     185.80        84.        27.     0.010   103.42   4.894E-01   
Eu-152     344.30        45.         7.     0.003   277.80   2.405E-02   
Cs-137     662.70        22.         1.     0.000  1387.11   1.585E-03   
Bi-212     727.88        20.        10.     0.004   139.99   2.269E-01   
Bi-212     785.35        24.         1.     0.000  1423.59   1.398E-01   
Eu-154     873.64        18.         2.     0.001   658.49   2.656E-02   
Pa-234     882.33        18.        -2.    -0.001   630.65  -3.158E-02   
Pa-234     882.37        20.        -2.    -0.001   663.04  -3.401E-02   
Pa-234     946.46        32.        -6.    -0.002   264.50  -8.358E-02   
Eu-154     996.60        24.        -2.    -0.001   650.31  -3.891E-02   
Eu-154    1004.51        26.        -1.    -0.001   975.70  -1.587E-02   
Co-60     1172.86        13.         4.     0.001   289.55   8.181E-03   
Eu-154    1274.85        29.        -4.    -0.002   376.16  -2.689E-02   
Co-60     1332.25        28.        -3.    -0.001   533.80  -6.721E-03   
Eu-152    1409.98        18.        -4.    -0.001   315.56  -4.613E-02   
Bi-212    1619.21         6.         1.     0.000   645.76   1.998E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.0222E-01    4.0222E-01   1.0561E-01    1.0956E-01  4.803E-02
Am-241 #A    5.8552E-02    5.8566E-02   1.3284E-01    1.3291E-01  1.052E-01
Bi-212 #A    2.1205E-01    2.1205E-01   2.9685E-01    2.9705E-01  2.338E-01
Bi-214       3.0977E-01    3.0979E-01   7.9677E-02    8.0912E-02  3.674E-02
Co-60  #A    7.1056E-04    7.2477E-04   2.0986E-03    2.0988E-03  2.882E-02
Cs-137 #A    1.5791E-03    1.5846E-03   2.1979E-02    2.1980E-02  1.791E-02
Eu-152 #A    2.4469E-02    2.4658E-02   4.6590E-02    4.6612E-02  5.298E-02
Eu-154 #A    2.6243E-02    2.6563E-02   1.7491E-01    1.7492E-01  1.405E-01
K-40         1.0938E+01    1.0938E+01   1.0336E+00    1.1707E+00  2.406E-01
Pa-234 #A    0.0000E+00    0.0000E+00   7.4058E-02    7.4070E-02  9.088E-02
Pb-212       2.9201E-01    2.9201E-01   6.9117E-02    7.3214E-02  3.793E-02
Pb-214       3.4310E-01    3.4312E-01   8.0040E-02    8.2287E-02  3.594E-02
Ra-226 #     4.8935E-01    4.8938E-01   5.0612E-01    5.0721E-01  3.870E-01
Th-234 #A    5.6451E-04    5.6451E-04   1.0987E+00    1.0987E+00  9.051E-01
Tl-208       1.2531E-01    1.2531E-01   3.3759E-02    3.4714E-02  1.316E-02

70 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:15:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_005.An1               

U-235  #A    3.8324E-02    3.8324E-02   3.9856E-02    3.9932E-02  1.388E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.241E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.2410299E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-05                Received:        03/19/13                      
Lab ID:          244328-003                    Prepared:        03/29/13 12:37                
Matrix:          Soil                          Analyzed:        05/13/13 09:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03026 U        0.1582        0.1286            0.9     
Bismuth-212                          0.3040           0.4668        0.2136                    
Bismuth-214                          0.3298           0.07565       0.03580                   
Cesium-137                           0.0006380 U      0.01843       0.01509           0.07    
Cobalt-60                            0 U              0.01070       0.02705           0.03    
Europium-152                         0.01494 U        0.03282       0.04842           0.1     
Europium-154                         0.01032 U        0.06263       0.1560            0.2     
Lead-212                             0.3093           0.06093       0.03295                   
Lead-214                             0.4217           0.07456       0.03287                   
Potassium-40                        11.78             1.051         0.2350                    
Protactinium-234                    -0.07461 U        0.09969       0.07817                   
Radium-226 (By Bismuth-214)          0.3298           0.07565       0.03580           0.2     
Thallium-208                         0.08030          0.03123       0.01951                   
Thorium-232 (By Actinium-228)        0.3093           0.09647       0.05770           0.9     
Thorium-234                          0.1766 U         0.2379        1.122                     
Uranium-235                          0.06972 U        0.04201       0.1060            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244328-003                   Client ID : 12-PE-E0806-05        

Seqnum : 1533191967003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_003                                Batch         : 196731                       Time      : 13-MAY-2013 09:18     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 353.77 g                     Live Time : 2700 sec              

Dead Time : 0.34 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.03026           0.1286       0.9       .15821           .15822           0          u        

Bismuth-212                         0.3040            0.2136                 .46683           .46709           0.068      u        

Bismuth-214                         0.3298            0.03580                .075652          .077091          -0.026     u        

Cesium-137                          0.0006380         0.01509      0.07      .018427          .018427          0.0036     u        

Cobalt-60                           0                 0.02705      0.03      .010698          .010698          0.0014     u        

Europium-152                        0.01494           0.04842      0.1       .032815          .032823          0.012      u        

Europium-154                        0.01032           0.1560       0.2       .062631          .062633          -0.038     u        

Lead-212                            0.3093            0.03295                .060931          .064911          0.0072     u        

Lead-214                            0.4217            0.03287                .074561          .077124          -0.015     u        

Potassium-40                        11.78             0.2350                 1.0513           1.2059           -0.41      u        

Protactinium-234                    -0.07461          0.07817                .099694          .1014            0.011      u        

Radium-226 (By Bismuth-214)         0.3298            0.03580      0.2       .075652          .077091          -0.026     u        

Thallium-208                        0.08030           0.01951                .031231          .031651          0.0048     u        

Thorium-232 (By Actinium-228)       0.3093            0.05770      0.9       .096468          .099028          0.034      u        

Thorium-234                         0.1766            1.122                  .23788           .23847           0.028      u        

Uranium-235                         0.06972           0.1060       0.18      .042011          .042223          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-05          
Sample Description: 244328-003, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:09           Live Time: 2700   sec

Acquisition Time: 5/13/2013 09:18:17        Real Time: 2709   sec
Analysis Time: 5/13/2013 10:03           Dead Time: 0.34   %

Analysis Quantity: 3.538E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.093E-01      9.647E-02      9.903E-02      5.770E-02
Am-241    #AB    3.026E-02      1.582E-01      1.582E-01      1.286E-01
Bi-212    #      3.040E-01      4.668E-01      4.671E-01      2.136E-01
Bi-214           3.298E-01      7.565E-02      7.709E-02      3.580E-02
Co-60     #AB    0.000E+00      1.070E-02      1.070E-02      2.705E-02
Cs-137    #AB    6.380E-04      1.843E-02      1.843E-02      1.509E-02
Eu-152    #AB    1.494E-02      3.281E-02      3.282E-02      4.842E-02
Eu-154    #AB    1.032E-02      6.263E-02      6.263E-02      1.560E-01
K-40             1.178E+01      1.051E+00      1.206E+00      2.350E-01
Pa-234    #AB   -7.461E-02      9.969E-02      1.014E-01      7.817E-02
Pb-212           3.093E-01      6.093E-02      6.491E-02      3.295E-02
Pb-214           4.217E-01      7.456E-02      7.712E-02      3.287E-02
Ra-226           8.861E-01      5.627E-01      5.650E-01      3.746E-01
Th-234    #AB    1.766E-01      2.379E-01      2.385E-01      1.122E+00
Tl-208           8.030E-02      3.123E-02      3.165E-02      1.951E-02
U-235     #AB    6.972E-02      4.201E-02      4.222E-02      1.060E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.472E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:06:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

Sample description                                             
244328-003, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_003.An1

Acquisition information
Start time:                 5/13/2013 09:18:17
Live time:               2700
Real time:               2709
Dead time:                  0.34 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5377E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5377E+02) = 

7.6397E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:06:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1446

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.14        5. 261.45   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
74.50       75.  21.80   0.81  2.729E-02
77.07      120.  14.24   0.81  2.926E-02
92.80       26.  67.36   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.541E-01 Ac228 
93.35   5.760  3.232E-01 U235  
93.35   5.760  3.232E-01 U235  

93.09       27.  61.79   0.83  3.937E-02    92.59   4.343  4.581E-01 Th234 
93.35   4.100  4.805E-01 Ac228 
93.35   5.760  3.421E-01 U235  

93.18       13. 117.42   0.45  3.937E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  1.622E-01 U235  

121.90        3. 419.95   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  4.206E-03 Eu154 

142.87       20.  68.07   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.002E-01 U235  

185.90       53.  30.13   0.93  4.855E-02   185.72  57.000  5.459E-02 U235  
186.21   3.555  8.760E-01 Ra226 
185.72  57.000  5.459E-02 U235  

186.06       54.  31.75   0.40  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.861E-01 Ra226 

205.45       15.  89.95   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.751E-01 U235  

215.88       21.  41.68   0.28  4.574E-02
238.73      212.   9.65   0.90  4.347E-02   238.63  43.600  3.093E-01 Pb212 
241.86       61.  28.39   1.12  4.315E-02   242.00   7.268  5.486E-01 Pb214 
295.17       95.  16.65   0.78  3.830E-02   295.22  18.414  3.696E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:06:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.09       23.  44.93   1.05  3.789E-02   300.09   3.180  5.444E-01 Pb212 
323.88       20.  36.74   0.53  3.604E-02
338.38       58.  22.01   0.49  3.500E-02   338.32  11.400  4.127E-01 Ac228 
351.90      194.   8.78   1.21  3.408E-02   351.93  35.600  4.419E-01 Pb214 
583.27       70.  18.05   0.87  2.394E-02   583.19  85.000  9.099E-02 Tl208 
609.37      130.  10.82   1.01  2.322E-02   609.31  45.490  3.298E-01 Bi214 
727.20        9.  58.98   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
778.44        1. 634.23   1.50  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.334E-02 Eu152 
785.11        3. 174.38   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.71       12.  62.31   1.56  1.823E-02   860.53  12.400  1.510E-01 Tl208 
873.11        1. 612.63   1.57  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.563E-02 Eu154 
911.31       51.  17.98   1.60  1.750E-02   911.20  26.200  3.124E-01 Ac228 
967.92        2. 542.06   1.64  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.035E-02 Eu152 
969.34       50.  17.04   0.82  1.675E-02   968.96  15.900  5.323E-01 Ac228 
995.89        2. 362.80   1.67  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.155E-02 Eu154 
1002.43        1. 888.62   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  8.059E-03 Eu154 
1121.08       36.  26.23   0.66  1.507E-02  1120.29  14.910  4.533E-01 Bi214 
1408.00        4. 109.82   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.781E-02 Eu152 
1460.79      555.   4.34   1.67  1.229E-02  1460.82  10.550  1.178E+01 K40   
1620.39        4. 110.08   2.02  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       25.  22.46   2.08  1.048E-02  1764.49  15.310  4.386E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.10    74.47       127.        62. 2.264E+03   59.82   0.547  -      s 
308.40    77.04       126.        94. 3.213E+03   42.36   0.556  -      s 
863.27   215.88        31.        21. 4.679E+02   83.35   0.283 TH-228  s 

1294.98   323.88        17.        20. 5.549E+02   73.48   0.528 RA-223  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.83    60.14       100.         5.     0.002   522.90   0.793s
Th-234    254.69    63.60       129.        -3.    -0.001  1137.99   0.797s
Th-234    371.38    92.80       139.        26.     0.010   134.72   0.830s
Ac-228    373.57    93.35       110.        13.     0.005   234.84   0.450D
U-235     373.57    93.35       130.        27.     0.010   123.57   0.831D
Eu-154    487.68   121.90        72.         3.     0.001   839.91   0.864s
Pa-234    520.92   130.22       115.       -24.    -0.009   133.62   0.874s
U-235     571.46   142.87        78.        20.     0.007   136.14   0.887s
U-235     743.46   185.90       103.        53.     0.020    60.25   0.933s
Ra-226    744.09   186.06        96.        54.     0.020    63.51   0.402s
U-235     821.61   205.45        78.        15.     0.005   179.89   0.955s
Pb-212    954.61   238.73        90.       207.     0.077    19.29   0.896 
Pb-214    967.14   241.86        91.        61.     0.023    56.78   1.116 
Pb-214   1180.56   295.25        59.        95.     0.035    29.49   1.050s
Pb-212   1199.90   300.09        50.        23.     0.009    89.86   1.055 
Ac-228   1353.36   338.48        38.        43.     0.016    50.97   1.094s
Eu-152   1375.44   344.00        45.        -4.    -0.002   462.34   1.100s
Pb-214   1407.02   351.90        37.       189.     0.070    17.56   1.206 
Pa-234   2277.75   569.69        33.        -3.    -0.001   495.04   1.317s
Tl-208   2331.61   583.16        36.        58.     0.021    36.28   1.330s
Bi-214   2436.41   609.37        33.       123.     0.046    21.64   1.010s
Bi-212   2907.62   727.20        20.         9.     0.003   117.95   1.456s
Eu-152   3112.55   778.44        28.         1.     0.000  1268.45   1.498s
Bi-212   3139.24   785.11        23.         3.     0.001   348.77   1.504s
Tl-208   3441.61   860.71        22.        12.     0.004   124.61   1.564 
Eu-154   3491.19   873.11        26.         1.     0.000  1225.26   1.573s
Ac-228   3644.02   911.31        16.        51.     0.019    35.96   1.602 
Pa-234   3779.91   945.29        29.        -5.    -0.002   303.28   1.629s
Eu-152   3870.47   967.92        44.         2.     0.001  1084.11   1.642s
Ac-228   3876.15   969.34         7.        50.     0.019    34.08   0.821s
Eu-154   3982.32   995.89        23.         2.     0.001   725.60   1.665s
Eu-154   4008.52  1002.43        26.         1.     0.000  1777.24   1.671s
Eu-152   4449.43  1112.64        30.        -2.    -0.001   865.38   1.745s
Bi-214   4483.20  1121.08        14.        36.     0.013    52.47   0.662s
Eu-152   5631.36  1408.00        10.         4.     0.002   219.64   1.922s
K-40     5842.63  1460.79        21.       540.     0.200     8.68   1.670 
Bi-212   6481.49  1620.39        10.         4.     0.002   220.16   2.024s
Bi-214   7057.98  1764.39        10.        25.     0.009    44.92   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:06:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0929E-01                                      5.12E+12             
911.20 3.124E-01 ?(  5.770E-02 1.80E+01 2.62E+01 G  
968.96 5.323E-01 +   6.502E-02 1.70E+01 1.59E+01 G  
338.32 3.022E-01 ?(  1.014E-01 2.55E+01 1.14E+01 G  

Energy duplication    
93.35 2.279E-01     4.284E-01 1.17E+02 4.10E+00 XA 

Am-241   I   3.0256E-02                                      1.58E+05             
59.54 3.026E-02 ?(  1.286E-01 2.61E+02 3.59E+01 G  

Bi-212   N   3.0399E-01                                      5.12E+12             
727.33 1.816E-01 ?(P 2.136E-01 5.90E+01 6.65E+00 G  
785.37 4.460E-01 ?(P 1.459E+00 1.74E+02 1.11E+00 G  

1620.74 7.386E-01 &(  1.209E+00 1.10E+02 1.51E+00 G  

Bi-214   N   3.2979E-01                                      5.84E+05             
609.31 3.298E-01  (P 3.580E-02 1.08E+01 4.55E+01 G  

1120.29 4.533E-01 +   1.098E-01 2.62E+01 1.49E+01 G  
1764.49 4.386E-01 + P 1.321E-01 2.25E+01 1.53E+01 G  

Cs-137   I   6.3798E-04                                      1.10E+04             
661.66 6.380E-04 %(  1.509E-02 1.44E+03 8.50E+01 G  

Eu-152   I   1.4941E-02                                      4.94E+03             
344.28-1.301E-02 &(  4.842E-02 2.31E+02 2.66E+01 G  
121.78-7.556E-06 %   4.717E-02 3.79E+05 2.84E+01 G  
778.90 1.334E-02 ?(  1.379E-01 6.34E+02 1.30E+01 G  
964.08 2.035E-02 ?(  1.800E-01 5.42E+02 1.45E+01 G  

1112.08-2.567E-02 +   1.803E-01 4.33E+02 1.34E+01 G  
1408.01 4.781E-02 ?(  7.798E-02 1.10E+02 2.09E+01 G  

Eu-154   I   1.0321E-02                                      3.14E+03             
873.18 1.563E-02 &(  1.560E-01 6.13E+02 1.22E+01 G  
123.07 4.206E-03 ?(  2.881E-02 4.20E+02 4.04E+01 G  

1274.43 0.000E+00 -   5.135E-02 1.00E+03 3.49E+01 G  
723.30-9.903E-04 %   7.139E-02 4.38E+03 2.00E+01 G  

1004.72 8.059E-03 &(  1.171E-01 8.89E+02 1.79E+01 G  
996.25 3.155E-02 &(  1.848E-01 3.63E+02 1.05E+01 G  

K-40     N   1.1777E+01                                      4.57E+11             
1460.82 1.178E+01  (P 2.350E-01 4.34E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:06:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -7.4609E-02                                      1.63E+12             
131.30-7.461E-02 &(  7.817E-02 6.68E+01 1.82E+01 G  
569.50-4.184E-02 +   1.664E-01 2.48E+02 9.30E+00 G  
946.00-6.496E-02 +   1.555E-01 1.52E+02 1.35E+01 G  
880.52 2.783E-03 %   1.914E-01 4.18E+03 1.05E+01 G  
883.24-4.201E-03 %   2.170E-01 3.14E+03 9.70E+00 G  

Pb-212   N   3.0932E-01                                      5.12E+12             
238.63 3.093E-01  (P 3.295E-02 9.65E+00 4.36E+01 G  
300.09 5.444E-01 + P 3.870E-01 4.49E+01 3.18E+00 G  

Pb-214   N   4.2167E-01                                      5.84E+05             
351.93 4.419E-01  (P 3.287E-02 8.78E+00 3.56E+01 G  
295.22 3.826E-01 ?(P 7.198E-02 1.47E+01 1.84E+01 G  
242.00 5.486E-01 +   2.008E-01 2.84E+01 7.27E+00 G  

Ra-226   N   8.8607E-01                                      5.84E+05             
186.21 8.861E-01  (  3.746E-01 3.18E+01 3.56E+00 G  

Th-234   N   1.7658E-01                                      1.63E+12             
63.30-1.203E-01 &(  1.122E+00 5.69E+02 3.75E+00 G  
92.59 4.329E-01  (  4.596E-01 6.74E+01 4.34E+00 G  

Tl-208   N   8.0304E-02                                      5.12E+12             
583.19 8.030E-02 ?(P 1.951E-02 1.81E+01 8.50E+01 G  
277.37-5.217E-03 % P 2.196E-01 1.00E+03 6.60E+00 G  
860.53 1.510E-01 +   1.374E-01 6.23E+01 1.24E+01 G  

U-235    N   6.9722E-02                                      2.57E+11             
143.77 1.002E-01 &(  1.060E-01 6.81E+01 1.09E+01 G  
205.32 1.751E-01 ?(  2.482E-01 8.99E+01 5.02E+00 G  
163.36 0.000E+00 -   2.483E-01 1.00E+03 5.08E+00 G  
185.72 5.459E-02  (  2.414E-02 3.01E+01 5.70E+01 G  

Energy duplication    
93.35 3.421E-01     3.311E-01 6.18E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_003.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.60       129.        -3.    -0.001  1137.99  -1.203E-01   
Th-234      92.80       139.        26.     0.010   134.72   4.329E-01   
U-235       93.35       130.        27.     0.010   123.57   3.421E-01   
Eu-154     121.90        72.         3.     0.001   839.91   4.206E-03   
Pa-234     130.22       115.       -24.    -0.009   133.62  -7.461E-02   
U-235      142.87        78.        20.     0.007   136.14   1.002E-01   
U-235      185.90       103.        53.     0.020    60.25   5.459E-02   
U-235      205.45        78.        15.     0.005   179.89   1.751E-01   
Eu-152     344.00        45.        -4.    -0.002   462.34  -1.301E-02   
Pa-234     569.69        33.        -3.    -0.001   495.04  -4.184E-02   
Bi-212     727.20        20.         9.     0.003   117.95   1.816E-01  P
Eu-152     778.44        28.         1.     0.000  1268.45   1.334E-02   
Bi-212     785.11        23.         3.     0.001   348.77   4.460E-01  P
Eu-154     873.11        26.         1.     0.000  1225.26   1.563E-02   
Pa-234     945.29        29.        -5.    -0.002   303.28  -6.496E-02   
Eu-152     967.92        44.         2.     0.001  1084.11   2.035E-02   
Eu-154     995.89        23.         2.     0.001   725.60   3.155E-02   
Eu-154    1002.43        26.         1.     0.000  1777.24   8.059E-03   
Eu-152    1112.64        30.        -2.    -0.001   865.38  -2.567E-02   
Eu-152    1408.00        10.         4.     0.002   219.64   4.781E-02   
Bi-212    1620.39        10.         4.     0.002   220.16   7.386E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0929E-01    3.0929E-01   9.6468E-02    9.9028E-02  5.770E-02
Am-241 #A    3.0248E-02    3.0256E-02   1.5821E-01    1.5822E-01  1.286E-01
Bi-212 #C    3.0399E-01    3.0399E-01   4.6683E-01    4.6709E-01  2.136E-01
Bi-214       3.2977E-01    3.2979E-01   7.5652E-02    7.7091E-02  3.580E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.0698E-02    1.0698E-02  2.705E-02
Cs-137 #A    6.3577E-04    6.3798E-04   1.8427E-02    1.8427E-02  1.509E-02
Eu-152 #A    1.4826E-02    1.4941E-02   3.2815E-02    3.2823E-02  4.842E-02
Eu-154 #A    1.0197E-02    1.0321E-02   6.2631E-02    6.2633E-02  1.560E-01
K-40         1.1777E+01    1.1777E+01   1.0513E+00    1.2059E+00  2.350E-01
Pa-234 #A   -7.4609E-02   -7.4609E-02   9.9694E-02    1.0140E-01  7.817E-02
Pb-212       3.0932E-01    3.0932E-01   6.0931E-02    6.4911E-02  3.295E-02
Pb-214       4.2165E-01    4.2167E-01   7.4561E-02    7.7124E-02  3.287E-02
Ra-226       8.8601E-01    8.8607E-01   5.6270E-01    5.6497E-01  3.746E-01
Th-234 #A    1.7658E-01    1.7658E-01   2.3788E-01    2.3847E-01  1.122E+00
Tl-208       8.0304E-02    8.0304E-02   3.1231E-02    3.1651E-02  1.951E-02
U-235  #A    6.9722E-02    6.9722E-02   4.2011E-02    4.2223E-02  1.060E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.411E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4113173E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-06                Received:        03/19/13                      
Lab ID:          244328-004                    Prepared:        03/29/13 12:43                
Matrix:          Soil                          Analyzed:        05/13/13 09:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01189 U        0.1385         0.1133            0.9    
Bismuth-212                          0.4999           0.4273         0.2521                   
Bismuth-214                          0.3815           0.07577        0.03013                  
Cesium-137                           0 U              0.007253       0.02171           0.07   
Cobalt-60                            0.009155 U       0.01862        0.02066           0.03   
Europium-152                         0.02350 U        0.03900        0.04458           0.1    
Europium-154                         0.04288 U        0.1568         0.1234            0.2    
Lead-212                             0.3760           0.06689        0.03431                  
Lead-214                             0.3512           0.07206        0.03292                  
Potassium-40                        11.19             0.9876         0.2157                   
Protactinium-234                    -0.04919 U        0.1082         0.08676                  
Radium-226 (By Bismuth-214)          0.3815           0.07577        0.03013           0.2    
Thallium-208                         0.1316           0.03363        0.01293                  
Thorium-232 (By Actinium-228)        0.5015           0.1227         0.03624           0.9    
Thorium-234                          0.8321 U         1.134          0.8846                   
Uranium-235                          0.05643 U        0.03377        0.1486            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244328-004                   Client ID : 12-PE-E0806-06        

Seqnum : 1513191951004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_004                                Batch         : 196731                       Time      : 13-MAY-2013 09:14     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360.08 g                     Live Time : 2700 sec              

Dead Time : 0.37 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.01189          0.1133       0.9       .13847           .13847           0          u        

Bismuth-212                         0.4999            0.2521                 .42733           .4281            0.068      u        

Bismuth-214                         0.3815            0.03013                .07577           .07773           -0.026     u        

Cesium-137                          0                 0.02171      0.07      .0072533         .0072534         0.0036     u        

Cobalt-60                           0.009155          0.02066      0.03      .018618          .018623          0.0014     u        

Europium-152                        0.02350           0.04458      0.1       .039003          .039027          0.012      u        

Europium-154                        0.04288           0.1234       0.2       .15683           .15684           -0.038     u        

Lead-212                            0.3760            0.03431                .06689           .073763          0.0072     u        

Lead-214                            0.3512            0.03292                .072064          .074669          -0.015     u        

Potassium-40                        11.19             0.2157                 .98759           1.1366           -0.41      u        

Protactinium-234                    -0.04919          0.08676                .10816           .10885           0.011      u        

Radium-226 (By Bismuth-214)         0.3815            0.03013      0.2       .07577           .07773           -0.026     u        

Thallium-208                        0.1316            0.01293                .03363           .034686          0.0048     u        

Thorium-232 (By Actinium-228)       0.5015            0.03624      0.9       .12273           .128             0.034      u        

Thorium-234                         0.8321            0.8846                 1.1337           1.1364           0.028      u        

Uranium-235                         0.05643           0.1486       0.18      .033771          .033965          0.028      u        

u=use  

Page 1 of 1                                                                                                           1513191951004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-06          
Sample Description: 244328-004, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:04           Live Time: 2700   sec

Acquisition Time: 5/13/2013 09:14:52        Real Time: 2710   sec
Analysis Time: 5/13/2013 10:00           Dead Time: 0.37   %

Analysis Quantity: 3.601E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.015E-01      1.227E-01      1.280E-01      3.624E-02
Am-241    #AB   -1.189E-02      1.385E-01      1.385E-01      1.133E-01
Bi-212    #      4.999E-01      4.273E-01      4.281E-01      2.521E-01
Bi-214    #      3.815E-01      7.577E-02      7.773E-02      3.013E-02
Co-60     #AB    9.155E-03      1.862E-02      1.862E-02      2.066E-02
Cs-137    #AB    0.000E+00      7.253E-03      7.253E-03      2.171E-02
Eu-152    #AB    2.350E-02      3.900E-02      3.903E-02      4.458E-02
Eu-154    #AB    4.288E-02      1.568E-01      1.568E-01      1.234E-01
K-40             1.119E+01      9.876E-01      1.137E+00      2.157E-01
Pa-234    #AB   -4.919E-02      1.082E-01      1.089E-01      8.676E-02
Pb-212           3.760E-01      6.689E-02      7.376E-02      3.431E-02
Pb-214           3.512E-01      7.206E-02      7.467E-02      3.292E-02
Ra-226    #      1.072E+00      5.145E-01      5.196E-01      3.321E-01
Th-234    #AB    8.321E-01      1.134E+00      1.136E+00      8.846E-01
Tl-208    #      1.316E-01      3.363E-02      3.469E-02      1.293E-02
U-235     #AB    5.643E-02      3.377E-02      3.397E-02      1.486E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.547E+01

Analyst: Chris Fluty
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Sample description                                             
244328-004, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_004.An1

Acquisition information
Start time:                 5/13/2013 09:14:52
Live time:               2700
Real time:               2710
Dead time:                  0.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6008E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6008E+02) = 

7.5058E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1768

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.28       21.  68.12   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.23      103.  17.37   0.88  3.016E-02
79.62       19.  75.36   0.88  3.186E-02
92.92       24.  64.59   0.40  3.990E-02    93.35   4.100  4.045E-01 Ac228 

93.35   5.760  2.879E-01 U235  
93.22       28.  65.57   0.89  3.990E-02    93.35   4.100  4.700E-01 Ac228 

93.35   5.760  3.346E-01 U235  
121.73        8. 161.11   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.658E-02 Eu152 
163.35       12. 106.81   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.321E-01 U235  
186.10       54.  29.92   0.97  4.819E-02   185.72  57.000  5.434E-02 U235  

186.21   3.555  8.721E-01 Ra226 
185.72  57.000  5.434E-02 U235  

186.29       66.  23.99   0.95  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.072E+00 Ra226 

204.90       12. 120.74   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.412E-01 U235  

209.01       31.  45.17   0.75  4.606E-02
238.56      260.   8.69   1.10  4.318E-02   238.63  43.600  3.760E-01 Pb212 
241.68       52.  30.09   1.62  4.285E-02   242.00   7.268  4.609E-01 Pb214 
295.14       96.  17.97   1.12  3.814E-02   295.22  18.414  3.602E-01 Pb214 
299.69       22.  51.04   1.07  3.774E-02   300.09   3.180  5.116E-01 Pb212 
337.88       62.  26.59   1.33  3.494E-02   338.32  11.400  4.314E-01 Ac228 
351.83      157.   9.87   0.82  3.404E-02   351.93  35.600  3.466E-01 Pb214 
583.22       97.  12.78   1.27  2.416E-02   583.19  85.000  1.316E-01 Tl208 
609.27      154.   9.43   1.35  2.345E-02   609.31  45.490  3.815E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.47       21.  42.74   1.42  2.078E-02   727.33   6.650  4.173E-01 Bi212 
779.60        4. 190.90   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.973E-02 Eu152 
785.64        8. 100.74   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
872.62        3. 182.86   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.33       89.  12.24   1.48  1.779E-02   911.20  26.200  5.321E-01 Ac228 
964.15        8. 104.65   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  9.227E-02 Eu152 
969.24       34.  27.25   1.61  1.704E-02   968.96  15.900  3.477E-01 Ac228 

1120.83       16.  43.90   1.73  1.535E-02  1120.29  14.910  1.940E-01 Bi214 
1172.66        8. 101.69   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.64        2. 392.99   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.77      552.   4.26   1.60  1.254E-02  1460.82  10.550  1.119E+01 K40   
1620.38        1. 325.93   2.09  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.77       16.  27.38   2.18  1.069E-02  1764.49  15.310  2.697E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.97    77.22        98.       107. 3.534E+03   33.72   0.964  -        
317.50    79.61        58.        20. 6.403E+02  111.71   0.477 TH-227  s 
834.68   209.01        73.        31. 6.774E+02   90.35   0.750 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.19    60.01        91.        -2.    -0.001  1164.66   0.861s
Th-234    252.26    63.28        91.        21.     0.008   136.24   0.864s
Th-234    366.68    91.91       170.        -4.    -0.002   897.04   0.890s
Ac-228    372.42    93.35       101.        24.     0.009   129.18   0.404D
U-235     372.42    93.35       151.        28.     0.010   131.15   0.891D
Eu-152    485.85   121.73        82.         8.     0.003   322.23   0.915 
Eu-154    500.95   125.51        80.        -4.    -0.002   581.20   0.917 
Pa-234    523.52   131.16       146.       -16.    -0.006   219.91   0.924s
U-235     652.19   163.35        76.        12.     0.004   213.62   0.952s
U-235     743.11   186.10       102.        54.     0.020    59.84   0.971s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.86   186.29        77.        66.     0.024    47.99   0.954s
U-235     818.24   204.90        96.        12.     0.004   241.48   0.988s
Pb-212    952.78   238.56        99.       255.     0.094    17.39   1.101 
Pb-214    965.24   241.68        86.        52.     0.019    60.18   1.618s
Pb-214   1178.95   295.14        77.        91.     0.034    35.94   1.118 
Pb-212   1197.16   299.69        61.        22.     0.008   102.09   1.069 
Ac-228   1349.81   337.88        67.        62.     0.023    53.19   1.329s
Eu-152   1380.61   345.58        39.        -5.    -0.002   383.77   1.106s
Pb-214   1405.61   351.83        38.       151.     0.056    19.74   0.823s
Pa-234   2276.03   569.51        35.        -2.    -0.001   921.74   1.293s
Tl-208   2330.89   583.22        17.        97.     0.036    25.56   1.267s
Bi-214   2435.06   609.27        25.       146.     0.054    18.85   1.354s
Eu-154   2898.04   725.01        52.       -13.    -0.005   167.28   1.417s
Bi-212   2907.88   727.47        29.        21.     0.008    85.48   1.421s
Eu-152   3116.42   779.60        22.         4.     0.001   381.81   1.462s
Bi-212   3140.60   785.64        27.         8.     0.003   201.47   1.467s
Eu-154   3488.62   872.62        18.         3.     0.001   365.73   1.536s
Pa-234   3529.08   882.73        31.        -4.    -0.002   382.15   1.544s
Ac-228   3643.52   911.33         7.        89.     0.033    24.47   1.478s
Eu-152   3854.91   964.15        32.         8.     0.003   209.30   1.606s
Ac-228   3875.27   969.24        26.        34.     0.013    54.50   1.610s
Eu-154   4014.95  1004.14        22.        -2.    -0.001   740.92   1.637s
Bi-214   4482.01  1120.83        24.        16.     0.006    87.80   1.725s
Co-60    4689.53  1172.66        28.         8.     0.003   203.37   1.765s
Co-60    5330.06  1332.64        18.         2.     0.001   785.97   1.882s
K-40     5843.23  1460.77        19.       533.     0.197     8.51   1.598 
Bi-212   6482.63  1620.38        11.         1.     0.001   651.86   2.087s
Bi-214   7061.21  1764.77        10.        16.     0.006    54.75   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0153E-01                                      5.12E+12             
911.20 5.321E-01 @(  3.624E-02 1.22E+01 2.62E+01 G  
968.96 3.477E-01 -   1.212E-01 2.73E+01 1.59E+01 G  
338.32 4.314E-01  (  1.333E-01 2.66E+01 1.14E+01 G  

Energy duplication    
93.35 4.045E-01     3.983E-01 6.46E+01 4.10E+00 XA 

Am-241   I  -1.1889E-02                                      1.58E+05             
59.54-1.189E-02 ?(  1.133E-01 5.82E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.9994E-01                                      5.12E+12             
727.33 4.173E-01  (  2.521E-01 4.27E+01 6.65E+00 G  
785.37 9.949E-01 ?(  1.544E+00 1.01E+02 1.11E+00 G  

1620.74 2.390E-01 -   1.242E+00 3.26E+02 1.51E+00 G  

Bi-214   N   3.8147E-01                                      5.84E+05             
609.31 3.815E-01 @(P 3.013E-02 9.43E+00 4.55E+01 G  

1120.29 1.940E-01 & P 1.391E-01 4.39E+01 1.49E+01 G  
1764.49 2.697E-01 - P 1.260E-01 2.74E+01 1.53E+01 G  

Co-60    T   9.1547E-03                                      1.93E+03             
1332.49 3.260E-03 ?(  2.066E-02 3.93E+02 1.00E+02 G  
1173.23 1.506E-02 &(  2.362E-02 1.02E+02 9.98E+01 G  

Eu-152   I   2.3502E-02                                      4.94E+03             
344.28-1.452E-02 ?(  4.458E-02 1.92E+02 2.66E+01 G  
121.78 1.658E-02 ?(  4.296E-02 1.61E+02 2.84E+01 G  
778.90 3.973E-02 &(  1.202E-01 1.91E+02 1.30E+01 G  
964.08 9.227E-02 &(  1.499E-01 1.05E+02 1.45E+01 G  

1112.08 9.411E-04 &   1.436E-01 9.27E+03 1.34E+01 G  
1408.01 0.000E+00 &   9.569E-02 1.00E+03 2.09E+01 G  

Eu-154   I   4.2881E-02                                      3.14E+03             
873.18 4.288E-02 &(  1.234E-01 1.83E+02 1.22E+01 G  
123.07-6.308E-03 &   2.979E-02 2.91E+02 4.04E+01 G  

1274.43-1.466E-03 &   6.454E-02 2.68E+03 3.49E+01 G  
723.30-8.730E-02 +   1.135E-01 8.36E+01 2.00E+01 G  

1004.72-1.724E-02 +   1.031E-01 3.70E+02 1.79E+01 G  
996.25-5.144E-03 %   1.632E-01 1.93E+03 1.05E+01 G  

K-40     N   1.1194E+01                                      4.57E+11             
1460.82 1.119E+01  (P 2.157E-01 4.26E+00 1.06E+01 G  

Pa-234   N  -4.9185E-02                                      1.63E+12             
131.30-4.919E-02 ?(  8.676E-02 1.10E+02 1.82E+01 G  
569.50-2.225E-02 +   1.668E-01 4.61E+02 9.30E+00 G  
946.00 1.424E-04 %   1.381E-01 5.89E+04 1.35E+01 G  
880.52-6.244E-03 %   1.652E-01 1.61E+03 1.05E+01 G  
883.24-6.734E-02 +   2.051E-01 1.91E+02 9.70E+00 G  

Pb-212   N   3.7596E-01                                      5.12E+12             
238.63 3.760E-01  (P 3.431E-02 8.69E+00 4.36E+01 G  
300.09 5.116E-01 + P 4.227E-01 5.10E+01 3.18E+00 G  

Pb-214   N   3.5123E-01                                      5.84E+05             
351.93 3.466E-01  (P 3.292E-02 9.87E+00 3.56E+01 G  
295.22 3.602E-01  (P 8.097E-02 1.80E+01 1.84E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 4.609E-01 + P 1.933E-01 3.01E+01 7.27E+00 G  

Ra-226   N   1.0720E+00                                      5.84E+05             
186.21 1.072E+00  (  3.321E-01 2.40E+01 3.56E+00 G  

Th-234   N   8.3212E-01                                      1.63E+12             
63.30 8.321E-01 &(  8.846E-01 6.81E+01 3.75E+00 G  
92.59-6.704E-02 -   4.924E-01 4.49E+02 4.34E+00 G  

Tl-208   N   1.3157E-01                                      5.12E+12             
583.19 1.316E-01 @(  1.293E-02 1.28E+01 8.50E+01 G  
277.37 0.000E+00 -   2.177E-01 1.00E+03 6.60E+00 G  
860.53 0.000E+00 &   1.203E-01 1.00E+03 1.24E+01 G  

U-235    N   5.6431E-02                                      2.57E+11             
143.77-6.718E-03 %(  1.486E-01 1.35E+03 1.09E+01 G  
205.32 1.412E-01 &(  2.726E-01 1.21E+02 5.02E+00 G  
163.36 1.321E-01 ?(  2.238E-01 1.07E+02 5.08E+00 G  
185.72 5.434E-02 &(  2.384E-02 2.99E+01 5.70E+01 G  

Energy duplication    
93.35 3.346E-01     3.459E-01 6.56E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.01        91.        -2.    -0.001  1164.66  -1.189E-02   
Th-234      63.28        91.        21.     0.008   136.24   8.321E-01   
Th-234      91.91       170.        -4.    -0.002   897.04  -6.704E-02   
U-235       93.35       151.        28.     0.010   131.15   3.346E-01   
Eu-152     121.73        82.         8.     0.003   322.23   1.658E-02   
Eu-154     125.51        80.        -4.    -0.002   581.20  -6.308E-03   
Pa-234     131.16       146.       -16.    -0.006   219.91  -4.919E-02   
U-235      163.35        76.        12.     0.004   213.62   1.321E-01   
U-235      186.10       102.        54.     0.020    59.84   5.434E-02   
U-235      204.90        96.        12.     0.004   241.48   1.412E-01   
Eu-152     345.58        39.        -5.    -0.002   383.77  -1.452E-02   
Pa-234     569.51        35.        -2.    -0.001   921.74  -2.225E-02   
Eu-154     725.01        52.       -13.    -0.005   167.28  -8.730E-02   
Bi-212     727.47        29.        21.     0.008    85.48   4.173E-01   
Eu-152     779.60        22.         4.     0.001   381.81   3.973E-02   
Bi-212     785.64        27.         8.     0.003   201.47   9.949E-01   
Eu-154     872.62        18.         3.     0.001   365.73   4.288E-02   
Pa-234     882.73        31.        -4.    -0.002   382.15  -6.734E-02   
Eu-152     964.15        32.         8.     0.003   209.30   9.227E-02   
Eu-154    1004.14        22.        -2.    -0.001   740.92  -1.724E-02   
Co-60     1172.66        28.         8.     0.003   203.37   1.506E-02   
Co-60     1332.64        18.         2.     0.001   785.97   3.260E-03   
Bi-212    1620.38        11.         1.     0.001   651.86   2.390E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0153E-01    5.0153E-01   1.2273E-01    1.2800E-01  3.624E-02
Am-241 #A   -1.1886E-02   -1.1889E-02   1.3847E-01    1.3847E-01  1.133E-01
Bi-212 #     4.9994E-01    4.9994E-01   4.2733E-01    4.2810E-01  2.521E-01
Bi-214 #     3.8145E-01    3.8147E-01   7.5770E-02    7.7730E-02  3.013E-02
Co-60  #A    8.9755E-03    9.1547E-03   1.8618E-02    1.8623E-02  2.066E-02
Cs-137 #A    0.0000E+00    0.0000E+00   7.2533E-03    7.2534E-03  2.171E-02
Eu-152 #A    2.3321E-02    2.3502E-02   3.9003E-02    3.9027E-02  4.458E-02
Eu-154 #A    4.2364E-02    4.2881E-02   1.5683E-01    1.5684E-01  1.234E-01
K-40         1.1194E+01    1.1194E+01   9.8759E-01    1.1366E+00  2.157E-01
Pa-234 #A   -4.9185E-02   -4.9185E-02   1.0816E-01    1.0885E-01  8.676E-02
Pb-212       3.7596E-01    3.7596E-01   6.6890E-02    7.3763E-02  3.431E-02
Pb-214       3.5121E-01    3.5123E-01   7.2064E-02    7.4669E-02  3.292E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:16:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_004.An1               

Ra-226 #     1.0719E+00    1.0720E+00   5.1445E-01    5.1957E-01  3.321E-01
Th-234 #A    8.3212E-01    8.3212E-01   1.1337E+00    1.1364E+00  8.846E-01
Tl-208 #     1.3157E-01    1.3157E-01   3.3630E-02    3.4686E-02  1.293E-02
U-235  #A    5.6431E-02    5.6431E-02   3.3771E-02    3.3965E-02  1.486E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.401E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4007555E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-07                Received:        03/19/13                      
Lab ID:          244328-005                    Prepared:        03/29/13 12:49                
Matrix:          Soil                          Analyzed:        05/13/13 11:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04698 U        0.1409         0.1124            0.9    
Bismuth-212                          0.2319 U         0.3530         0.2710                   
Bismuth-214                          0.3308           0.1016         0.04934                  
Cesium-137                           0.006875 U       0.02681        0.02132           0.07   
Cobalt-60                           -0.002243 U       0.009812       0.02707           0.03   
Europium-152                         0.02715 U        0.05228        0.08513           0.1    
Europium-154                         0.03478 U        0.04072        0.1580            0.2    
Lead-212                             0.3732           0.06679        0.03290                  
Lead-214                             0.3509           0.09182        0.04656                  
Potassium-40                        11.88             1.140          0.2578                   
Protactinium-234                     0.002218 U       0.008421       0.08471                  
Radium-226 (By Bismuth-214)          0.3308           0.1016         0.04934           0.2    
Thallium-208                         0.1541           0.04656        0.02195                  
Thorium-232 (By Actinium-228)        0.4975           0.1581         0.06218           0.9    
Thorium-234                          0.6650 U         0.5384         1.115                    
Uranium-235                          0.01278 U        0.01639        0.1458            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244328-005                   Client ID : 12-PE-E0806-07        

Seqnum : 1533191967005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_005                                Batch         : 196731                       Time      : 13-MAY-2013 11:54     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300.57 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.04698          0.1124       0.9       .14085           .1409            0          u        

Bismuth-212                         0.2319            0.2710                 .35299           .35319           0.068      u        

Bismuth-214                         0.3308            0.04934                .10156           .10264           -0.026     u        

Cesium-137                          0.006875          0.02132      0.07      .026812          .026814          0.0036     u        

Cobalt-60                           -0.002243         0.02707      0.03      .0098119         .0098124         0.0014     u        

Europium-152                        0.02715           0.08513      0.1       .052284          .0523            0.012      u        

Europium-154                        0.03478           0.1580       0.2       .040719          .040759          -0.038     u        

Lead-212                            0.3732            0.03290                .066788          .072039          0.0072     u        

Lead-214                            0.3509            0.04656                .091817          .093272          -0.015     u        

Potassium-40                        11.88             0.2578                 1.1401           1.2864           -0.41      u        

Protactinium-234                    0.002218          0.08471                .0084211         .0084391         0.011      u        

Radium-226 (By Bismuth-214)         0.3308            0.04934      0.2       .10156           .10264           -0.026     u        

Thallium-208                        0.1541            0.02195                .046559          .047591          0.0048     u        

Thorium-232 (By Actinium-228)       0.4975            0.06218      0.9       .15809           .16213           0.034      u        

Thorium-234                         0.6650            1.115                  .53843           .54209           0.028      u        

Uranium-235                         0.01278           0.1458       0.18      .016392          .01641           0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-07          
Sample Description: 244328-005, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:02           Live Time: 2700   sec

Acquisition Time: 5/13/2013 11:54:38        Real Time: 2706   sec
Analysis Time: 5/14/2013 09:02           Dead Time: 0.22   %

Analysis Quantity: 3.006E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.975E-01      1.581E-01      1.621E-01      6.218E-02
Am-241    #AB   -4.698E-02      1.409E-01      1.409E-01      1.124E-01
Bi-212    #AB    2.319E-01      3.530E-01      3.532E-01      2.710E-01
Bi-214           3.308E-01      1.016E-01      1.026E-01      4.934E-02
Co-60     #AB   -2.243E-03      9.812E-03      9.812E-03      2.707E-02
Cs-137    #AB    6.875E-03      2.681E-02      2.681E-02      2.132E-02
Eu-152    #AB    2.715E-02      5.228E-02      5.230E-02      8.513E-02
Eu-154    #AB    3.478E-02      4.072E-02      4.076E-02      1.580E-01
K-40             1.188E+01      1.140E+00      1.286E+00      2.578E-01
Pa-234    #AB    2.218E-03      8.421E-03      8.439E-03      8.471E-02
Pb-212           3.732E-01      6.679E-02      7.204E-02      3.290E-02
Pb-214           3.509E-01      9.182E-02      9.327E-02      4.656E-02
Ra-226    #AB    3.179E-01      5.188E-01      5.191E-01      4.074E-01
Th-234    #AB    6.650E-01      5.384E-01      5.421E-01      1.115E+00
Tl-208           1.541E-01      4.656E-02      4.759E-02      2.195E-02
U-235     #AB    1.278E-02      1.639E-02      1.641E-02      1.458E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.488E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Sample description                                             
244328-005, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_005.An1

Acquisition information
Start time:                 5/13/2013 11:54:38
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0057E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0057E+02) = 

8.9919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0775

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.02       12. 112.93   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.190E-01 Th234 
77.05       51.  30.77   0.70  2.927E-02
92.65       34.  39.53   0.83  3.937E-02    92.59   4.343  6.691E-01 Th234 

93.35   5.760  4.995E-01 U235  
92.59   4.343  6.691E-01 Th234 
93.35   5.760  4.995E-01 U235  

92.68       36.  40.48   0.83  3.899E-02    92.59   4.343  7.048E-01 Th234 
93.35   5.760  5.262E-01 U235  

93.14       39.  37.37   0.80  3.937E-02    93.35   4.100  8.108E-01 Ac228 
123.93       22.  58.54   0.86  4.861E-02   123.07  40.400  3.751E-02 Eu154 
185.74       20.  64.13   0.93  4.855E-02   185.72  57.000  2.393E-02 U235  

186.21   3.555  3.840E-01 Ra226 
185.72  57.000  2.393E-02 U235  

185.84       16.  81.59   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.179E-01 Ra226 

238.63      217.   8.77   1.04  4.348E-02   238.63  43.600  3.732E-01 Pb212 
242.03       29.  51.61   0.99  4.315E-02   242.00   7.268  3.075E-01 Pb214 
295.17       78.  16.72   0.92  3.830E-02   295.22  18.414  3.561E-01 Pb214 
299.98        7. 107.87   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.25       36.  35.04   0.40  3.500E-02   338.32  11.400  3.013E-01 Ac228 
351.92      135.  12.64   0.88  3.408E-02   351.93  35.600  3.570E-01 Pb214 
568.72        3. 237.44   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.35       97.  14.49   1.06  2.394E-02   583.19  85.000  1.585E-01 Tl208 
601.04       12.  54.96   0.24  2.344E-02
609.45      112.  14.34   0.80  2.322E-02   609.31  45.490  3.308E-01 Bi214 
661.68        4. 195.00   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.59        9.  59.55   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
860.41        8.  87.87   1.56  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.34        3. 213.70   1.57  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.49       68.  15.89   1.05  1.750E-02   911.20  26.200  4.975E-01 Ac228 
969.13       17.  50.17   1.65  1.675E-02   968.96  15.900  2.110E-01 Ac228 
996.45        3. 213.48   1.67  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1005.93        1. 842.95   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.55       34.  24.43   0.48  1.507E-02  1120.29  14.910  5.039E-01 Bi214 
1174.08        1. 435.44   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.55        5.  96.30   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.176E-02 Eu152 
1460.79      462.   4.65   2.10  1.229E-02  1460.82  10.550  1.188E+01 K40   
1764.19       28.  26.24   0.77  1.048E-02  1764.49  15.310  5.713E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.44    77.05        95.        51. 1.756E+03   61.53   0.699  -        
2403.09   601.04        12.        12. 5.162E+02  109.93   0.239  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.57    57.82        55.        -7.    -0.003   299.80   0.793 
Th-234    252.34    63.02        92.        12.     0.005   225.86   0.797s
Th-234    370.88    92.68        87.        36.     0.013    80.96   0.830 
U-235     373.57    93.35        73.        34.     0.013    79.06   0.831D
Ac-228    373.57    93.35        77.        39.     0.015    74.74   0.796D
Eu-152    485.58   121.38        97.       -18.    -0.007   165.26   0.863s
Eu-154    495.79   123.93        71.        22.     0.008   117.07   0.864s
Pa-234    525.35   131.33        97.        -5.    -0.002   592.65   0.874s
U-235     574.16   143.54       107.        -7.    -0.003   397.39   0.887s
U-235     742.83   185.74        71.        20.     0.007   128.26   0.933s
Ra-226    743.24   185.84        82.        16.     0.006   163.17   0.934s
Pb-212    954.21   238.63        65.       212.     0.079    17.53   1.039 
Pb-214    967.79   242.03        97.        29.     0.011   103.22   0.994s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1101.52   275.48        46.       -10.    -0.004   211.21   1.031s
Pb-214   1180.22   295.17        41.        75.     0.028    33.44   0.917 
Pb-212   1199.44   299.98        37.         7.     0.003   215.74   1.055s
Ac-228   1352.29   338.21        47.        28.     0.011    77.80   1.094s
Pb-214   1407.08   351.92        53.       130.     0.048    25.28   0.879 
Pa-234   2273.86   568.72        20.         3.     0.001   474.88   1.317s
Tl-208   2332.37   583.35        33.        97.     0.036    28.97   1.057 
Bi-214   2436.73   609.45        45.       105.     0.039    28.68   0.802s
Cs-137   2645.59   661.68        26.         4.     0.001   389.99   1.399s
Bi-212   2909.17   727.59        23.         9.     0.004   119.10   1.456 
Bi-212   3137.79   784.75        24.        -6.    -0.002   275.69   1.504s
Tl-208   3440.41   860.41        23.         8.     0.003   175.74   1.564s
Eu-154   3492.12   873.34        20.         3.     0.001   427.41   1.573s
Ac-228   3644.74   911.49        14.        68.     0.025    31.78   1.048s
Pa-234   3776.36   944.40        19.        -5.    -0.002   280.35   1.629s
Eu-152   3853.95   963.79        38.        -2.    -0.001   771.40   1.642s
Ac-228   3875.30   969.13        27.        17.     0.006   100.33   1.645s
Eu-154   3984.59   996.45        16.         3.     0.001   426.96   1.665s
Eu-154   4022.52  1005.93        21.         1.     0.000  1685.89   1.671s
Eu-152   4446.31  1111.86        23.        -3.    -0.001   519.73   1.745s
Bi-214   4481.08  1120.55        10.        34.     0.013    48.86   0.479s
Co-60    4695.25  1174.08        18.         1.     0.001   870.89   1.785s
Co-60    5331.33  1333.04        20.        -3.    -0.001   437.39   1.881s
Eu-152   5629.54  1407.55         9.         5.     0.002   192.61   1.922s
K-40     5842.61  1460.79        19.       462.     0.171     9.29   2.095 
Bi-214   7057.16  1764.19        11.        28.     0.010    52.48   0.774s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9751E-01                                      5.12E+12             
911.20 4.975E-01  (  6.218E-02 1.59E+01 2.62E+01 G  
968.96 2.110E-01 -   1.525E-01 5.02E+01 1.59E+01 G  
338.32 2.369E-01 -   1.330E-01 3.89E+01 1.14E+01 G  

Energy duplication    
93.35 8.108E-01 +   4.210E-01 3.74E+01 4.10E+00 XA 

Am-241   I  -4.6982E-02                                      1.58E+05             
59.54-4.698E-02 ?(  1.124E-01 1.50E+02 3.59E+01 G  

Bi-212   N   2.3186E-01                                      5.12E+12             
727.33 2.319E-01 ?(P 2.710E-01 5.95E+01 6.65E+00 G  
785.37-9.065E-01 + P 1.779E+00 1.38E+02 1.11E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   4.556E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.3078E-01                                      5.84E+05             
609.31 3.308E-01  (P 4.934E-02 1.43E+01 4.55E+01 G  

1120.29 5.039E-01 +   1.092E-01 2.44E+01 1.49E+01 G  
1764.49 5.713E-01 + P 1.638E-01 2.62E+01 1.53E+01 G  

Co-60    T  -2.2433E-03                                      1.93E+03             
1332.49-7.786E-03 ?(  2.707E-02 2.19E+02 1.00E+02 G  
1173.23 3.306E-03 ?(  2.327E-02 4.35E+02 9.98E+01 G  

Cs-137   I   6.8751E-03                                      1.10E+04             
661.66 6.875E-03 ?(  2.132E-02 1.95E+02 8.50E+01 G  

Eu-152   I   2.7145E-02                                      4.94E+03             
344.28 0.000E+00 &(  8.513E-02 1.00E+03 2.66E+01 G  
121.78-4.290E-02 +   5.592E-02 8.26E+01 2.84E+01 G  
778.90 2.166E-03 %   1.585E-01 4.45E+03 1.30E+01 G  
964.08-3.174E-02 +   1.987E-01 3.86E+02 1.45E+01 G  

1112.08-4.447E-02 +   1.851E-01 2.60E+02 1.34E+01 G  
1408.01 6.176E-02 ?(  8.644E-02 9.63E+01 2.09E+01 G  

Eu-154   I   3.4781E-02                                      3.14E+03             
873.18 4.659E-02 &(  1.580E-01 2.14E+02 1.22E+01 G  
123.07 3.751E-02 ?(  3.368E-02 5.85E+01 4.04E+01 G  

1274.43 5.253E-04 %   7.434E-02 8.60E+03 3.49E+01 G  
723.30-4.887E-03 %   9.388E-02 1.17E+03 2.00E+01 G  

1004.72 9.020E-03 ?(  1.241E-01 8.43E+02 1.79E+01 G  
996.25 5.439E-02 &(  1.836E-01 2.13E+02 1.05E+01 G  

K-40     N   1.1878E+01                                      4.57E+11             
1460.82 1.188E+01  (P 2.578E-01 4.65E+00 1.06E+01 G  

Pa-234   N   2.2177E-03                                      1.63E+12             
131.30-1.756E-02 ?(  8.471E-02 2.96E+02 1.82E+01 G  
569.50 4.093E-02 ?(  1.549E-01 2.37E+02 9.30E+00 G  
946.00-6.732E-02 +   1.467E-01 1.40E+02 1.35E+01 G  
880.52-1.162E-03 %   1.739E-01 9.09E+03 1.05E+01 G  
883.24 0.000E+00 -   2.123E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.7321E-01                                      5.12E+12             
238.63 3.732E-01  (P 3.290E-02 8.77E+00 4.36E+01 G  
300.09 1.893E-01 - P 3.904E-01 1.08E+02 3.18E+00 G  

Pb-214   N   3.5086E-01                                      5.84E+05             
351.93 3.570E-01  (P 4.656E-02 1.26E+01 3.56E+01 G  
295.22 3.561E-01  (P 7.013E-02 1.67E+01 1.84E+01 G  
242.00 3.075E-01 ?(  2.439E-01 5.16E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   3.1793E-01                                      5.84E+05             
186.21 3.179E-01 &(  4.074E-01 8.16E+01 3.56E+00 G  

Th-234   N   6.6503E-01                                      1.63E+12             
63.30 6.190E-01  (  1.115E+00 1.13E+02 3.75E+00 G  
92.59 7.048E-01 ?(  4.282E-01 4.05E+01 4.34E+00 G  

Tl-208   N   1.5408E-01                                      5.12E+12             
583.19 1.585E-01  (P 2.195E-02 1.45E+01 8.50E+01 G  
277.37-1.260E-01 & P 1.994E-01 1.06E+02 6.60E+00 G  
860.53 1.239E-01 ?(  1.650E-01 8.79E+01 1.24E+01 G  

U-235    N   1.2781E-02                                      2.57E+11             
143.77-4.531E-02 ?(  1.458E-01 1.99E+02 1.09E+01 G  
205.32 1.420E-02 &   2.959E-01 1.27E+03 5.02E+00 G  
163.36-1.513E-02 %   2.939E-01 1.18E+03 5.08E+00 G  
185.72 2.393E-02  (  2.369E-02 6.41E+01 5.70E+01 G  

Energy duplication    
93.35 4.995E-01     2.931E-01 3.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 09:02:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.82        55.        -7.    -0.003   299.80  -4.698E-02   
Th-234      63.02        92.        12.     0.005   225.86   6.190E-01   
Th-234      92.68        87.        36.     0.013    80.96   7.048E-01   
U-235       93.35        73.        34.     0.013    79.06   4.995E-01   
Eu-152     121.38        97.       -18.    -0.007   165.26  -4.290E-02   
Eu-154     123.93        71.        22.     0.008   117.07   3.751E-02   
Pa-234     131.33        97.        -5.    -0.002   592.65  -1.756E-02   
U-235      143.54       107.        -7.    -0.003   397.39  -4.531E-02   
U-235      185.74        71.        20.     0.007   128.26   2.393E-02   
Ra-226     185.84        82.        16.     0.006   163.17   3.179E-01   
Pa-234     568.72        20.         3.     0.001   474.88   4.093E-02   
Cs-137     661.68        26.         4.     0.001   389.99   6.875E-03   
Bi-212     727.59        23.         9.     0.004   119.10   2.319E-01  P
Bi-212     784.75        24.        -6.    -0.002   275.69  -9.065E-01  P
Eu-154     873.34        20.         3.     0.001   427.41   4.659E-02   
Pa-234     944.40        19.        -5.    -0.002   280.35  -6.732E-02   
Eu-152     963.79        38.        -2.    -0.001   771.40  -3.174E-02   
Eu-154     996.45        16.         3.     0.001   426.96   5.439E-02   
Eu-154    1005.93        21.         1.     0.000  1685.89   9.020E-03   
Eu-152    1111.86        23.        -3.    -0.001   519.73  -4.447E-02   
Co-60     1174.08        18.         1.     0.001   870.89   3.306E-03   
Co-60     1333.04        20.        -3.    -0.001   437.39  -7.786E-03   
Eu-152    1407.55         9.         5.     0.002   192.61   6.176E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9751E-01    4.9751E-01   1.5809E-01    1.6213E-01  6.218E-02
Am-241 #A   -4.6971E-02   -4.6982E-02   1.4085E-01    1.4090E-01  1.124E-01
Bi-212 #A    2.3186E-01    2.3186E-01   3.5299E-01    3.5319E-01  2.710E-01
Bi-214       3.3075E-01    3.3078E-01   1.0156E-01    1.0264E-01  4.934E-02
Co-60  #A   -2.1993E-03   -2.2433E-03   9.8119E-03    9.8124E-03  2.707E-02
Cs-137 #A    6.8512E-03    6.8751E-03   2.6812E-02    2.6814E-02  2.132E-02
Eu-152 #A    2.6936E-02    2.7145E-02   5.2284E-02    5.2300E-02  8.513E-02
Eu-154 #A    3.4361E-02    3.4781E-02   4.0719E-02    4.0759E-02  1.580E-01
K-40         1.1878E+01    1.1878E+01   1.1401E+00    1.2864E+00  2.578E-01
Pa-234 #A    2.2177E-03    2.2177E-03   8.4211E-03    8.4391E-03  8.471E-02
Pb-212       3.7321E-01    3.7321E-01   6.6788E-02    7.2039E-02  3.290E-02
Pb-214       3.5084E-01    3.5086E-01   9.1817E-02    9.3272E-02  4.656E-02
Ra-226 #A    3.1791E-01    3.1793E-01   5.1876E-01    5.1908E-01  4.074E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_005.An1               

Th-234 #A    6.6503E-01    6.6503E-01   5.3843E-01    5.4209E-01  1.115E+00
Tl-208       1.5408E-01    1.5408E-01   4.6559E-02    4.7591E-02  2.195E-02
U-235  #A    1.2781E-02    1.2781E-02   1.6392E-02    1.6410E-02  1.458E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.358E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3584661E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-08                Received:        03/19/13                      
Lab ID:          244328-006                    Prepared:        03/29/13 12:56                
Matrix:          Soil                          Analyzed:        05/13/13 12:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04711 U       0.1437         0.1154             0.9    
Bismuth-212                          0.3763          0.3886         0.2109                    
Bismuth-214                          0.3802          0.08032        0.03387                   
Cesium-137                           0 U             0.006285       0.02645            0.07   
Cobalt-60                            0.005084 U      0.01448        0.005202           0.03   
Europium-152                         0.05598         0.08881        0.04744            0.1    
Europium-154                         0.03329 U       0.02959        0.1244             0.2    
Lead-212                             0.3421          0.06260        0.03239                   
Lead-214                             0.4071          0.08058        0.03927                   
Potassium-40                        11.30            1.055          0.2680                    
Protactinium-234                     0.02920 U       0.07738        0.08701                   
Radium-226 (By Bismuth-214)          0.3802          0.08032        0.03387            0.2    
Thallium-208                         0.1150          0.03698        0.01749                   
Thorium-232 (By Actinium-228)        0.4623          0.1126         0.05023            0.9    
Thorium-234                          0.6098 U        0.6330         0.9552                    
Uranium-235                          0.04051 U       0.03082        0.1195             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244328-006                   Client ID : 12-PE-E0806-08        

Seqnum : 1513191951007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_007                                Batch         : 196731                       Time      : 13-MAY-2013 12:48     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.3 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj     Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result            MDA        MDA        Counting          Total         Blank      Flags  

Americium-241                       0.04711           0.1154        0.9      .1437            .14375           0          u        

Bismuth-212                         0.3763            0.2109                 .3886            .38908           0.068      u        

Bismuth-214                         0.3802            0.03387                .08032           .082159          -0.026     u        

Cesium-137                          0                 0.02645       0.07     .0062851         .0062851         0.0036     u        

Cobalt-60                           0.005084          0.005202      0.03     .014477          .014479          0.0014     u        

Europium-152                        0.05598           0.04744       0.1      .088808          .088866          0.012      u        

Europium-154                        0.03329           0.1244        0.2      .029587          .029638          -0.038     u        

Lead-212                            0.3421            0.03239                .062601          .068697          0.0072     u        

Lead-214                            0.4071            0.03927                .080576          .083701          -0.015     u        

Potassium-40                        11.30             0.2680                 1.0546           1.1977           -0.41      u        

Protactinium-234                    0.02920           0.08701                .077375          .077716          0.011      u        

Radium-226 (By Bismuth-214)         0.3802            0.03387       0.2      .08032           .082159          -0.026     u        

Thallium-208                        0.1150            0.01749                .036977          .037714          0.0048     u        

Thorium-232 (By Actinium-228)       0.4623            0.05023       0.9      .11257           .11745           0.034      u        

Thorium-234                         0.6098            0.9552                 .63303           .63566           0.028      u        

Uranium-235                         0.04051           0.1195        0.18     .030823          .030933          0.028      u        

u=use  

Page 1 of 1                                                                                                           1513191951007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-08          
Sample Description: 244328-006, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:12           Live Time: 2700   sec

Acquisition Time: 5/13/2013 12:48:51        Real Time: 2702   sec
Analysis Time: 5/14/2013 08:13           Dead Time: 0.09   %

Analysis Quantity: 3.393E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.623E-01      1.126E-01      1.174E-01      5.023E-02
Am-241    #AB    4.711E-02      1.437E-01      1.437E-01      1.154E-01
Bi-212    #      3.763E-01      3.886E-01      3.891E-01      2.109E-01
Bi-214           3.802E-01      8.032E-02      8.216E-02      3.387E-02
Co-60     #AB    5.084E-03      1.448E-02      1.448E-02      5.202E-03
Cs-137    #AB    0.000E+00      6.285E-03      6.285E-03      2.645E-02
Eu-152    #      5.598E-02      8.881E-02      8.887E-02      4.744E-02
Eu-154    #AB    3.329E-02      2.959E-02      2.964E-02      1.244E-01
K-40             1.130E+01      1.055E+00      1.198E+00      2.680E-01
Pa-234    #AB    2.920E-02      7.738E-02      7.772E-02      8.701E-02
Pb-212           3.421E-01      6.260E-02      6.870E-02      3.239E-02
Pb-214           4.071E-01      8.058E-02      8.370E-02      3.927E-02
Ra-226           7.481E-01      5.731E-01      5.753E-01      3.802E-01
Th-234    #AB    6.098E-01      6.330E-01      6.357E-01      9.552E-01
Tl-208           1.150E-01      3.698E-02      3.771E-02      1.749E-02
U-235     #AB    4.051E-02      3.082E-02      3.093E-02      1.195E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.495E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_007.An1               

Sample description                                             
244328-006, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_007.An1

Acquisition information
Start time:                 5/13/2013 12:48:51
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3930E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3930E+02) = 

7.9655E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1011

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.74        9. 152.52   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.62       15.  95.08   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.335E-01 Th234 
74.99       60.  27.75   0.87  2.853E-02
77.09       76.  22.18   0.88  3.010E-02
93.06       27.  66.27   0.89  3.990E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.914E-01 Ac228 
93.35   5.760  3.498E-01 U235  
92.59   4.343  4.683E-01 Th234 
93.35   5.760  3.498E-01 U235  

93.06       27.  66.27   0.89  3.990E-02    92.59   4.343  4.683E-01 Th234 
93.35   4.100  4.914E-01 Ac228 
93.35   5.760  3.498E-01 U235  

93.07       34.  51.90   0.89  3.953E-02    92.59   4.343  5.893E-01 Th234 
93.35   4.100  6.185E-01 Ac228 
93.35   5.760  4.402E-01 U235  

122.78       30.  44.43   0.92  4.864E-02   123.07  40.400  4.507E-02 Eu154 
131.67        3. 591.07   0.92  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.982E-03 Pa234 
143.23        6. 233.51   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.156E-02 U235  
186.22       43.  38.30   0.61  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.481E-01 Ra226 
185.72  57.000  4.661E-02 U235  

186.36       39.  38.05   0.97  4.819E-02   185.72  57.000  4.222E-02 U235  
186.21   3.555  6.776E-01 Ra226 

238.62      224.   8.91   1.08  4.318E-02   238.63  43.600  3.421E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.94       60.  25.09   1.60  4.285E-02   242.00   7.268  5.649E-01 Pb214 
276.94       19.  53.00   1.05  3.962E-02   277.37   6.600  2.146E-01 Tl208 
295.21      100.  16.50   0.87  3.813E-02   295.22  18.414  3.982E-01 Pb214 
300.03       19.  58.79   1.07  3.774E-02   300.09   3.180  4.694E-01 Pb212 
338.34       66.  19.08   0.76  3.493E-02   338.32  11.400  4.859E-01 Ac228 
351.77      175.   9.56   1.06  3.405E-02   351.93  35.600  4.117E-01 Pb214 
565.76        3. 144.00   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  4.394E-02 Pa234 
583.25       80.  16.08   0.42  2.416E-02   583.19  85.000  1.145E-01 Tl208 
609.43      144.   9.99   0.94  2.345E-02   609.31  45.490  3.772E-01 Bi214 
728.27        7.  87.96   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
785.85       12.  54.13   1.47  1.972E-02   785.37   1.110  1.672E+00 Bi212 
860.49        9.  83.33   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.46        5. 132.47   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  7.587E-02 Pa234 
911.44       71.  15.13   0.58  1.779E-02   911.20  26.200  4.520E-01 Ac228 
946.51        1. 797.61   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.001E-02 Pa234 
964.57       11.  79.32   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.283E-01 Eu152 
969.25       31.  31.66   1.61  1.704E-02   968.96  15.900  3.337E-01 Ac228 
996.05        1. 616.16   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1110.41        8.  93.11   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.091E-01 Eu152 

1120.79       30.  26.38   0.63  1.535E-02  1120.29  14.910  3.892E-01 Bi214 
1174.74        5. 142.37   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.05        5. 111.84   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.372E-02 Eu152 
1460.79      526.   4.50   1.81  1.254E-02  1460.82  10.550  1.129E+01 K40   
1764.59       16.  23.62   2.18  1.069E-02  1764.49  15.310  2.841E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    75.03       110.        60. 2.113E+03   55.49   0.875  -       D
307.43    77.13       103.        76. 2.516E+03   44.36   0.876  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.10    59.74        84.         9.     0.003   305.03   0.861s
Th-234    253.59    63.62        95.        15.     0.006   190.17   0.864s
Th-234    371.31    93.07       141.        34.     0.013   103.81   0.890s
Ac-228    372.42    93.35       149.        27.     0.010   132.55   0.891D
U-235     372.42    93.35       149.        27.     0.010   132.55   0.891D
Eu-152    485.02   121.53       121.       -20.    -0.007   163.97   0.916s
Eu-154    490.03   122.78        72.        30.     0.011    88.87   0.917s
Pa-234    525.55   131.67       130.         3.     0.001  1182.15   0.924s
U-235     571.77   143.23        91.         6.     0.002   467.03   0.935s
U-235     650.72   162.99       105.        -6.    -0.002   523.13   0.952s
U-235     744.15   186.36        92.        39.     0.015    76.09   0.971s
Ra-226    743.60   186.22        90.        43.     0.016    76.61   0.615s
U-235     818.21   204.89        98.       -11.    -0.004   272.77   0.988s
Pb-212    953.01   238.62        79.       218.     0.081    17.82   1.077 
Pb-214    966.29   241.94        74.        60.     0.022    50.18   1.597s
Tl-208   1106.21   276.94        41.        19.     0.007   106.00   1.049 
Pb-214   1179.23   295.21        66.        95.     0.035    33.00   0.875 
Pb-212   1198.50   300.03        64.        19.     0.007   117.58   1.069 
Ac-228   1351.65   338.34        29.        66.     0.024    38.17   0.763s
Eu-152   1375.61   344.33        40.        -3.    -0.001   688.43   1.106s
Pb-214   1405.36   351.77        48.       169.     0.063    19.12   1.056 
Pa-234   2261.03   565.76        10.         3.     0.001   288.01   1.293s
Tl-208   2330.98   583.25        27.        80.     0.030    32.17   0.420s
Bi-214   2435.71   609.43        28.       136.     0.051    19.98   0.940s
Eu-154   2896.78   724.70        25.        -4.    -0.002   338.89   1.417s
Bi-212   2911.08   728.27        18.         7.     0.003   175.92   1.421s
Bi-212   3141.44   785.85        16.        12.     0.005   108.27   1.467s
Tl-208   3440.08   860.49        25.         9.     0.003   166.66   1.526s
Pa-234   3519.98   880.46        19.         5.     0.002   264.95   1.542s
Pa-234   3532.41   883.56        26.        -4.    -0.002   369.79   1.544s
Ac-228   3643.95   911.44        12.        71.     0.026    30.25   0.581s
Pa-234   3784.29   946.51        20.         1.     0.000  1595.22   1.592s
Eu-152   3856.57   964.57        31.        11.     0.004   158.64   1.606s
Ac-228   3875.31   969.25        32.        31.     0.011    63.32   1.610s
Eu-154   3982.55   996.05        24.         1.     0.000  1232.31   1.631s
Eu-154   4016.77  1004.60        25.        -3.    -0.001   487.66   1.638s
Eu-152   4440.32  1110.41        21.         8.     0.003   186.22   1.719s
Bi-214   4481.87  1120.79        13.        30.     0.011    52.76   0.630s
Co-60    4697.84  1174.74        23.         5.     0.002   284.74   1.765s
Eu-152   5632.08  1408.05        12.         5.     0.002   223.69   1.937s
K-40     5843.31  1460.79        27.       506.     0.188     8.99   1.813 
Bi-212   6486.02  1621.23        13.        -3.    -0.001   320.62   2.086s
Bi-214   7060.47  1764.59         6.        16.     0.006    47.25   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6227E-01                                      5.12E+12             
911.20 4.520E-01  (  5.023E-02 1.51E+01 2.62E+01 G  
968.96 3.337E-01 -   1.429E-01 3.17E+01 1.59E+01 G  
338.32 4.859E-01 @(  9.358E-02 1.91E+01 1.14E+01 G  

Energy duplication    
93.35 4.914E-01 ?   5.137E-01 6.63E+01 4.10E+00 XA 

Am-241   I   4.7111E-02                                      1.58E+05             
59.54 4.711E-02 ?(  1.154E-01 1.53E+02 3.59E+01 G  

Bi-212   N   3.7625E-01                                      5.12E+12             
727.33 1.600E-01 &(  2.109E-01 8.80E+01 6.65E+00 G  
785.37 1.672E+00  (  1.269E+00 5.41E+01 1.11E+00 G  

1620.74-5.840E-01 +   1.452E+00 1.60E+02 1.51E+00 G  

Bi-214   N   3.8015E-01                                      5.84E+05             
609.31 3.772E-01  (P 3.387E-02 9.99E+00 4.55E+01 G  

1120.29 3.892E-01  (P 1.074E-01 2.64E+01 1.49E+01 G  
1764.49 2.841E-01 - P 1.031E-01 2.36E+01 1.53E+01 G  

Co-60    T   5.0844E-03                                      1.93E+03             
1332.49 0.000E+00 &(  5.202E-03 1.00E+03 1.00E+02 G  
1173.23 1.018E-02 ?(  2.266E-02 1.42E+02 9.98E+01 G  

Eu-152   I   5.5980E-02                                      4.94E+03             
344.28-8.503E-03 &(  4.744E-02 3.44E+02 2.66E+01 G  
121.78-4.257E-02 +   5.529E-02 8.20E+01 2.84E+01 G  
778.90 3.794E-03 &   1.449E-01 2.32E+03 1.30E+01 G  
964.08 1.283E-01 ?(  1.547E-01 7.93E+01 1.45E+01 G  

1112.08 1.091E-01 ?(  1.542E-01 9.31E+01 1.34E+01 G  
1408.01 5.372E-02 ?(  9.048E-02 1.12E+02 2.09E+01 G  

Eu-154   I   3.3294E-02                                      3.14E+03             
873.18 6.285E-03 %(  1.244E-01 1.21E+03 1.22E+01 G  
123.07 4.507E-02  (  3.005E-02 4.44E+01 4.04E+01 G  

1274.43 1.511E-04 %   5.908E-02 2.37E+04 3.49E+01 G  
723.30-3.107E-02 +   8.319E-02 1.69E+02 2.00E+01 G  

1004.72-2.990E-02 +   1.167E-01 2.44E+02 1.79E+01 G  
996.25 1.927E-02 ?(  1.934E-01 6.16E+02 1.05E+01 G  

K-40     N   1.1295E+01                                      4.57E+11             
1460.82 1.129E+01  (P 2.680E-01 4.50E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.9204E-02                                      1.63E+12             
131.30 8.982E-03 ?(  8.701E-02 5.91E+02 1.82E+01 G  
569.50 4.394E-02 &(  9.659E-02 1.44E+02 9.30E+00 G  
946.00 1.001E-02 ?(  1.303E-01 7.98E+02 1.35E+01 G  
880.52 7.587E-02 &(  1.557E-01 1.32E+02 1.05E+01 G  
883.24-6.834E-02 +   2.006E-01 1.85E+02 9.70E+00 G  

Pb-212   N   3.4210E-01                                      5.12E+12             
238.63 3.421E-01  (P 3.239E-02 8.91E+00 4.36E+01 G  
300.09 4.694E-01 + P 4.566E-01 5.88E+01 3.18E+00 G  

Pb-214   N   4.0707E-01                                      5.84E+05             
351.93 4.117E-01  (P 3.927E-02 9.56E+00 3.56E+01 G  
295.22 3.982E-01  (P 7.967E-02 1.65E+01 1.84E+01 G  
242.00 5.649E-01 + P 1.903E-01 2.51E+01 7.27E+00 G  

Ra-226   N   7.4810E-01                                      5.84E+05             
186.21 7.481E-01  (  3.802E-01 3.83E+01 3.56E+00 G  

Th-234   N   6.0981E-01                                      1.63E+12             
63.30 6.335E-01  (  9.552E-01 9.51E+01 3.75E+00 G  
92.59 5.893E-01 ?(  4.759E-01 5.19E+01 4.34E+00 G  

Tl-208   N   1.1495E-01                                      5.12E+12             
583.19 1.145E-01  (  1.749E-02 1.61E+01 8.50E+01 G  
277.37 2.146E-01 +   1.690E-01 5.30E+01 6.60E+00 G  
860.53 1.181E-01 ?(  1.489E-01 8.33E+01 1.24E+01 G  

U-235    N   4.0507E-02                                      2.57E+11             
143.77 3.156E-02 &(  1.195E-01 2.34E+02 1.09E+01 G  
205.32-1.334E-01 +   2.920E-01 1.36E+02 5.02E+00 G  
163.36-6.544E-02 &   2.783E-01 2.62E+02 5.08E+00 G  
185.72 4.222E-02  (  2.403E-02 3.80E+01 5.70E+01 G  

Energy duplication    
93.35 3.498E-01 ?   3.656E-01 6.63E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.

113 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:13:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_007.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.74        84.         9.     0.003   305.03   4.711E-02   
Th-234      63.62        95.        15.     0.006   190.17   6.335E-01   
Th-234      93.07       141.        34.     0.013   103.81   5.893E-01   
U-235       93.35       149.        27.     0.010   132.55   3.498E-01   
Eu-152     121.53       121.       -20.    -0.007   163.97  -4.257E-02   
Eu-154     122.78        72.        30.     0.011    88.87   4.507E-02   
Pa-234     131.67       130.         3.     0.001  1182.15   8.982E-03   
U-235      143.23        91.         6.     0.002   467.03   3.156E-02   
U-235      162.99       105.        -6.    -0.002   523.13  -6.544E-02   
U-235      186.36        92.        39.     0.015    76.09   4.222E-02   
U-235      204.89        98.       -11.    -0.004   272.77  -1.334E-01   
Eu-152     344.33        40.        -3.    -0.001   688.43  -8.503E-03   
Pa-234     565.76        10.         3.     0.001   288.01   4.394E-02   
Eu-154     724.70        25.        -4.    -0.002   338.89  -3.107E-02   
Bi-212     728.27        18.         7.     0.003   175.92   1.600E-01   
Bi-212     785.85        16.        12.     0.005   108.27   1.672E+00   
Pa-234     880.46        19.         5.     0.002   264.95   7.587E-02   
Pa-234     883.56        26.        -4.    -0.002   369.79  -6.834E-02   
Pa-234     946.51        20.         1.     0.000  1595.22   1.001E-02   
Eu-152     964.57        31.        11.     0.004   158.64   1.283E-01   
Eu-154     996.05        24.         1.     0.000  1232.31   1.927E-02   
Eu-154    1004.60        25.        -3.    -0.001   487.66  -2.990E-02   
Eu-152    1110.41        21.         8.     0.003   186.22   1.091E-01   
Co-60     1174.74        23.         5.     0.002   284.74   1.018E-02   
Eu-152    1408.05        12.         5.     0.002   223.69   5.372E-02   
Bi-212    1621.23        13.        -3.    -0.001   320.62  -5.840E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6227E-01    4.6227E-01   1.1257E-01    1.1745E-01  5.023E-02
Am-241 #A    4.7100E-02    4.7111E-02   1.4370E-01    1.4375E-01  1.154E-01
Bi-212 #C    3.7625E-01    3.7625E-01   3.8860E-01    3.8908E-01  2.109E-01
Bi-214       3.8013E-01    3.8015E-01   8.0320E-02    8.2159E-02  3.387E-02
Co-60  #A    4.9846E-03    5.0844E-03   1.4477E-02    1.4479E-02  5.202E-03
Cs-137 #A    0.0000E+00    0.0000E+00   6.2851E-03    6.2851E-03  2.645E-02
Eu-152 #C    5.5549E-02    5.5980E-02   8.8808E-02    8.8866E-02  4.744E-02
Eu-154 #A    3.2892E-02    3.3294E-02   2.9587E-02    2.9638E-02  1.244E-01
K-40         1.1295E+01    1.1295E+01   1.0546E+00    1.1977E+00  2.680E-01
Pa-234 #A    2.9204E-02    2.9204E-02   7.7375E-02    7.7716E-02  8.701E-02
Pb-212       3.4210E-01    3.4210E-01   6.2601E-02    6.8697E-02  3.239E-02
Pb-214       4.0705E-01    4.0707E-01   8.0576E-02    8.3701E-02  3.927E-02
Ra-226       7.4805E-01    7.4810E-01   5.7311E-01    5.7535E-01  3.802E-01
Th-234 #A    6.0981E-01    6.0981E-01   6.3303E-01    6.3566E-01  9.552E-01
Tl-208       1.1495E-01    1.1495E-01   3.6977E-02    3.7714E-02  1.749E-02
U-235  #A    4.0507E-02    4.0507E-02   3.0823E-02    3.0933E-02  1.195E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   93.2 to  2034.9 keV)     1.375E+01  pCi/g         
Total Decayed Activity (   93.2 to  2034.9 keV) 1.3749596E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-09                Received:        03/19/13                      
Lab ID:          244328-007                    Prepared:        03/29/13 13:01                
Matrix:          Soil                          Analyzed:        05/13/13 12:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:13                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03495 U        0.1583         0.1283            0.9     
Bismuth-212                          0.5487           0.3402         0.2203                    
Bismuth-214                          0.2947           0.07558        0.03757                   
Cesium-137                          -0.006863 U       0.02718        0.02172           0.07    
Cobalt-60                           -0.002616 U       0.02467        0.01992           0.03    
Europium-152                         0.01606 U        0.03454        0.04793           0.1     
Europium-154                         0.01501 U        0.02582        0.1356            0.2     
Lead-212                             0.3290           0.06244        0.03166                   
Lead-214                             0.3995           0.08382        0.03986                   
Potassium-40                         9.441            0.9603         0.2287                    
Protactinium-234                     0.008484 U       0.02487        0.06946                   
Radium-226 (By Bismuth-214)          0.2947           0.07558        0.03757           0.2     
Thallium-208                         0.1158           0.03730        0.01712                   
Thorium-232 (By Actinium-228)        0.3179           0.1217         0.06708           0.9     
Thorium-234                          0.7773 U         0.5381         1.044                     
Uranium-235                          0.04962 U        0.02989        0.1295            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244328-007                   Client ID : 12-PE-E0806-09        

Seqnum : 1533191967006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_006                                Batch         : 196731                       Time      : 13-MAY-2013 12:56     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.66 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.03495          0.1283       0.9       .15825           .15827           0          u        

Bismuth-212                         0.5487            0.2203                 .34022           .34138           0.068      u        

Bismuth-214                         0.2947            0.03757                .075581          .076733          -0.026     u        

Cesium-137                          -0.006863         0.02172      0.07      .027179          .027181          0.0036     u        

Cobalt-60                           -0.002616         0.01992      0.03      .024666          .024666          0.0014     u        

Europium-152                        0.01606           0.04793      0.1       .034538          .034546          0.012      u        

Europium-154                        0.01501           0.1356       0.2       .025816          .025827          -0.038     u        

Lead-212                            0.3290            0.03166                .062436          .06682           0.0072     u        

Lead-214                            0.3995            0.03986                .083823          .08588           -0.015     u        

Potassium-40                        9.441             0.2287                 .96031           1.0707           -0.41      u        

Protactinium-234                    0.008484          0.06946                .024874          .024963          0.011      u        

Radium-226 (By Bismuth-214)         0.2947            0.03757      0.2       .075581          .076733          -0.026     u        

Thallium-208                        0.1158            0.01712                .037299          .038028          0.0048     u        

Thorium-232 (By Actinium-228)       0.3179            0.06708      0.9       .12166           .12382           0.034      u        

Thorium-234                         0.7773            1.044                  .53808           .54307           0.028      u        

Uranium-235                         0.04962           0.1295       0.18      .029885          .030036          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-09          
Sample Description: 244328-007, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:13           Live Time: 2700   sec

Acquisition Time: 5/13/2013 12:56:25        Real Time: 2705   sec
Analysis Time: 5/14/2013 08:48           Dead Time: 0.19   %

Analysis Quantity: 3.397E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.179E-01      1.217E-01      1.238E-01      6.708E-02
Am-241    #AB   -3.495E-02      1.583E-01      1.583E-01      1.283E-01
Bi-212    #      5.487E-01      3.402E-01      3.414E-01      2.203E-01
Bi-214           2.947E-01      7.558E-02      7.673E-02      3.757E-02
Co-60     #AB   -2.616E-03      2.467E-02      2.467E-02      1.992E-02
Cs-137    #AB   -6.863E-03      2.718E-02      2.718E-02      2.172E-02
Eu-152    #AB    1.606E-02      3.454E-02      3.455E-02      4.793E-02
Eu-154    #AB    1.501E-02      2.582E-02      2.583E-02      1.356E-01
K-40             9.441E+00      9.603E-01      1.071E+00      2.287E-01
Pa-234    #AB    8.484E-03      2.487E-02      2.496E-02      6.946E-02
Pb-212           3.290E-01      6.244E-02      6.682E-02      3.166E-02
Pb-214           3.995E-01      8.382E-02      8.588E-02      3.986E-02
Ra-226           1.049E+00      4.688E-01      4.726E-01      3.022E-01
Th-234    #AB    7.773E-01      5.381E-01      5.431E-01      1.044E+00
Tl-208           1.158E-01      3.730E-02      3.803E-02      1.712E-02
U-235     #AB    4.962E-02      2.989E-02      3.004E-02      1.295E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.336E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:48:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

Sample description                                             
244328-007, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_006.An1

Acquisition information
Start time:                 5/13/2013 12:56:25
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3966E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3966E+02) = 

7.9571E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:48:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0515

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.27       16.  94.75   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.72       54.  28.19   0.81  2.747E-02
76.98       95.  16.53   0.81  2.919E-02
92.69       49.  34.61   0.83  3.899E-02    92.59   4.343  8.494E-01 Th234 

93.35   4.100  8.910E-01 Ac228 
93.35   5.760  6.342E-01 U235  
93.35   5.760  6.342E-01 U235  

92.69       47.  32.97   0.83  3.937E-02    92.59   4.343  8.231E-01 Th234 
93.35   4.100  8.634E-01 Ac228 
93.35   5.760  6.145E-01 U235  

92.69       47.  32.97   0.83  3.937E-02    92.59   4.343  8.231E-01 Th234 
93.35   4.100  8.634E-01 Ac228 
93.35   5.760  6.145E-01 U235  

121.35       13. 107.55   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.719E-02 Eu152 

123.29       15.  86.01   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
186.10       50.  30.11   0.93  4.855E-02   185.72  57.000  5.324E-02 U235  

186.21   3.555  8.544E-01 Ra226 
185.72  57.000  5.324E-02 U235  

186.12       61.  22.34   0.63  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.049E+00 Ra226 

193.04        4. 183.06   0.00  4.792E-02
205.22       14.  85.87   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.805E-01 U235  
238.61      216.   9.30   0.61  4.348E-02   238.63  43.600  3.290E-01 Pb212 
241.93       62.  24.44   1.29  4.315E-02   242.00   7.268  5.780E-01 Pb214 
277.37       14.  92.87   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:48:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.29      100.  17.87   1.06  3.829E-02   295.22  18.414  4.041E-01 Pb214 
300.22        4. 220.28   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.29       26.  39.66   1.09  3.500E-02   338.32  11.400  1.940E-01 Ac228 
351.97      168.  10.21   1.10  3.407E-02   351.93  35.600  3.971E-01 Pb214 
510.79      114.  12.27   0.44  2.628E-02
569.55        1. 685.57   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.30       77.  15.29   1.20  2.394E-02   583.19  85.000  1.119E-01 Tl208 
609.24      109.  12.01   0.56  2.322E-02   609.31  45.490  3.030E-01 Bi214 
727.42       25.  28.05   1.46  2.051E-02   727.33   6.650  5.433E-01 Bi212 
785.69        3. 164.56   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.43        9.  80.75   1.56  1.823E-02   860.53  12.400    PBC<MDA Tl208 
884.61        4. 146.59   1.58  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.31       49.  19.14   1.60  1.750E-02   911.20  26.200  3.179E-01 Ac228 
968.92       52.  23.03   0.35  1.675E-02   968.96  15.900  5.732E-01 Ac228 

1004.32        3. 165.10   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.14       21.  37.66   1.75  1.507E-02  1120.29  14.910  2.691E-01 Bi214 
1407.96        2. 302.62   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.983E-02 Eu152 
1460.79      430.   4.91   1.50  1.229E-02  1460.82  10.550  9.441E+00 K40   
1620.59        4.  96.01   2.02  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1763.96        8.  44.42   2.08  1.048E-02  1764.49  15.310  1.517E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.00    74.69       100.        44. 1.602E+03   71.00   0.523  -      s 
308.04    76.95       103.        81. 2.768E+03   43.43   0.540  -      s 
772.00   193.04        34.         4. 9.183E+01  366.13   0.000  -      sc

2042.25   510.79        24.       114. 4.338E+03   24.54   0.436 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:48:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.35    60.02        92.        -6.    -0.002   452.80   0.793s
Th-234    253.34    63.27       103.        16.     0.006   189.51   0.797s
Th-234    370.92    92.69       118.        49.     0.018    69.22   0.830s
Ac-228    373.57    93.35        98.        47.     0.018    65.94   0.831D
U-235     373.57    93.35        98.        47.     0.018    65.94   0.831D
Eu-152    485.47   121.35        85.        13.     0.005   215.10   0.863s
Eu-154    493.22   123.29        77.        15.     0.006   172.02   0.864s
Pa-234    529.87   132.46        83.        -9.    -0.003   304.47   0.874s
U-235     574.06   143.52       108.        -5.    -0.002   543.52   0.887s
U-235     654.54   163.65       110.        -2.    -0.001  1754.50   0.909s
U-235     744.24   186.10        88.        50.     0.019    60.23   0.933s
Ra-226    744.34   186.12        58.        61.     0.023    44.68   0.629s
U-235     820.68   205.22        69.        14.     0.005   171.74   0.955s
Pb-212    954.12   238.61        76.       212.     0.078    18.59   0.609s
Pb-214    967.41   241.93        72.        62.     0.023    48.88   1.292s
Tl-208   1109.08   277.37        81.        14.     0.005   185.74   1.031 
Pb-214   1180.69   295.29        71.        97.     0.036    35.74   1.060 
Pb-212   1200.41   300.22        60.         4.     0.001   440.56   1.055s
Ac-228   1352.60   338.29        41.        26.     0.010    79.32   1.094s
Pb-214   1407.27   351.97        50.       163.     0.061    20.41   1.102 
Pa-234   2277.19   569.55        26.         1.     0.000  1371.15   1.317s
Tl-208   2332.18   583.30        26.        77.     0.029    30.57   1.205 
Bi-214   2435.89   609.24        33.       109.     0.040    24.01   0.561s
Cs-137   2643.70   661.21        34.        -4.    -0.002   396.03   1.399s
Bi-212   2908.52   727.42        19.        25.     0.009    56.11   1.456s
Bi-212   3141.53   785.69        19.         3.     0.001   329.12   1.504s
Tl-208   3440.48   860.43        24.         9.     0.003   161.51   1.564s
Eu-154   3487.39   872.16        18.        -3.    -0.001   438.01   1.573s
Pa-234   3537.20   884.61        17.         4.     0.002   293.18   1.581s
Ac-228   3644.00   911.31        20.        49.     0.018    38.27   1.602s
Eu-152   3855.09   964.08        41.        -4.    -0.001   471.75   1.642s
Ac-228   3874.44   968.92        23.        52.     0.019    46.05   0.354s
Eu-154   4016.07  1004.32        13.         3.     0.001   330.20   1.671s
Bi-214   4479.45  1120.14        20.        21.     0.008    75.32   1.751 
Co-60    4694.39  1173.86        34.        -4.    -0.002   411.04   1.785s
Co-60    5319.96  1330.20        14.        -1.     0.000   942.81   1.881s
Eu-152   5631.18  1407.96        13.         2.     0.001   605.24   1.922s
K-40     5842.64  1460.79        19.       415.     0.154     9.81   1.504s
Bi-212   6482.27  1620.59         5.         4.     0.001   192.02   2.025s
Bi-214   7056.25  1763.96        12.         8.     0.003    88.83   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:48:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1787E-01                                      5.12E+12             
911.20 3.179E-01 ?(  6.708E-02 1.91E+01 2.62E+01 G  
968.96 5.732E-01 +   1.242E-01 2.30E+01 1.59E+01 G  
338.32 1.940E-01 -   1.103E-01 3.97E+01 1.14E+01 G  

Energy duplication    
93.35 8.634E-01 &   4.209E-01 3.30E+01 4.10E+00 XA 

Am-241   I  -3.4950E-02                                      1.58E+05             
59.54-3.495E-02 ?(  1.283E-01 2.26E+02 3.59E+01 G  

Bi-212   N   5.4869E-01                                      5.12E+12             
727.33 5.433E-01 ?(P 2.203E-01 2.81E+01 6.65E+00 G  
785.37 4.454E-01 ?(P 1.378E+00 1.65E+02 1.11E+00 G  

1620.74 6.481E-01 ?(  8.641E-01 9.60E+01 1.51E+00 G  

Bi-214   N   2.9465E-01                                      5.84E+05             
609.31 3.030E-01  (P 3.757E-02 1.20E+01 4.55E+01 G  

1120.29 2.691E-01 ?(  1.353E-01 3.77E+01 1.49E+01 G  
1764.49 1.517E-01 - P 1.503E-01 4.44E+01 1.53E+01 G  

Co-60    T  -2.6162E-03                                      1.93E+03             
1332.49-2.616E-03 ?(  1.992E-02 4.71E+02 1.00E+02 G  
1173.23-8.506E-03 +   2.796E-02 2.06E+02 9.98E+01 G  

Cs-137   I  -6.8629E-03                                      1.10E+04             
661.66-6.863E-03 ?(  2.172E-02 1.98E+02 8.50E+01 G  

Eu-152   I   1.6056E-02                                      4.94E+03             
344.28 1.195E-03 %(  4.793E-02 2.44E+03 2.66E+01 G  
121.78 2.719E-02 &(  4.650E-02 1.08E+02 2.84E+01 G  
778.90 0.000E+00 -   1.049E-01 1.00E+03 1.30E+01 G  
964.08-4.788E-02 +   1.818E-01 2.36E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.324E-01 1.00E+03 1.34E+01 G  
1408.01 1.983E-02 ?(  9.577E-02 3.03E+02 2.09E+01 G  

Eu-154   I   1.5007E-02                                      3.14E+03             
873.18-3.902E-02 ?(  1.356E-01 2.19E+02 1.22E+01 G  
123.07 2.293E-02 ?(  3.100E-02 8.60E+01 4.04E+01 G  

1274.43-1.640E-03 %   5.309E-02 1.97E+03 3.49E+01 G  
723.30-1.597E-03 &   9.653E-02 3.68E+03 2.00E+01 G  

1004.72 3.391E-02 ?(  8.699E-02 1.65E+02 1.79E+01 G  
996.25 0.000E+00 -   1.942E-01 1.00E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4407E+00                                      4.57E+11             
1460.82 9.441E+00  (P 2.287E-01 4.91E+00 1.06E+01 G  

Pa-234   N   8.4841E-03                                      1.63E+12             
131.30-2.841E-02 ?(  6.946E-02 1.52E+02 1.82E+01 G  
569.50 1.390E-02 ?(  1.555E-01 6.86E+02 9.30E+00 G  
946.00 0.000E+00 &   1.452E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.031E-01 1.00E+03 1.05E+01 G  
883.24 7.251E-02 ?(  1.653E-01 1.47E+02 9.70E+00 G  

Pb-212   N   3.2901E-01                                      5.12E+12             
238.63 3.290E-01  (P 3.166E-02 9.30E+00 4.36E+01 G  
300.09 8.858E-02 - P 4.405E-01 2.20E+02 3.18E+00 G  

Pb-214   N   3.9948E-01                                      5.84E+05             
351.93 3.971E-01  (P 3.986E-02 1.02E+01 3.56E+01 G  
295.22 4.041E-01  (P 8.224E-02 1.79E+01 1.84E+01 G  
242.00 5.780E-01 +   1.852E-01 2.44E+01 7.27E+00 G  

Ra-226   N   1.0494E+00                                      5.84E+05             
186.21 1.049E+00  (  3.022E-01 2.23E+01 3.56E+00 G  

Th-234   N   7.7734E-01                                      1.63E+12             
63.30 6.939E-01  (  1.044E+00 9.48E+01 3.75E+00 G  
92.59 8.494E-01 *(  4.410E-01 3.46E+01 4.34E+00 G  

Tl-208   N   1.1577E-01                                      5.12E+12             
583.19 1.119E-01  (P 1.712E-02 1.53E+01 8.50E+01 G  
277.37 1.545E-01  (P 2.353E-01 9.29E+01 6.60E+00 G  
860.53 1.220E-01 ?(  1.484E-01 8.08E+01 1.24E+01 G  

U-235    N   4.9619E-02                                      2.57E+11             
143.77-2.929E-02 ?(  1.295E-01 2.72E+02 1.09E+01 G  
205.32 1.805E-01 ?(  2.430E-01 8.59E+01 5.02E+00 G  
163.36-1.965E-02 &   2.829E-01 8.77E+02 5.08E+00 G  
185.72 5.324E-02  (  2.332E-02 3.01E+01 5.70E+01 G  

Energy duplication    
93.35 6.145E-01 &   2.996E-01 3.30E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_006.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.02        92.        -6.    -0.002   452.80  -3.495E-02   
Th-234      63.27       103.        16.     0.006   189.51   6.939E-01   
Th-234      92.69       118.        49.     0.018    69.22   8.494E-01   
U-235       93.35        98.        47.     0.018    65.94   6.145E-01   
Eu-152     121.35        85.        13.     0.005   215.10   2.719E-02   
Eu-154     123.29        77.        15.     0.006   172.02   2.293E-02   
Pa-234     132.46        83.        -9.    -0.003   304.47  -2.841E-02   
U-235      143.52       108.        -5.    -0.002   543.52  -2.929E-02   
U-235      163.65       110.        -2.    -0.001  1754.50  -1.965E-02   
U-235      186.10        88.        50.     0.019    60.23   5.324E-02   
U-235      205.22        69.        14.     0.005   171.74   1.805E-01   
Pa-234     569.55        26.         1.     0.000  1371.15   1.390E-02   
Cs-137     661.21        34.        -4.    -0.002   396.03  -6.863E-03   
Eu-154     872.16        18.        -3.    -0.001   438.01  -3.902E-02   
Pa-234     884.61        17.         4.     0.002   293.18   7.251E-02   
Eu-152     964.08        41.        -4.    -0.001   471.75  -4.788E-02   
Eu-154    1004.32        13.         3.     0.001   330.20   3.391E-02   
Co-60     1173.86        34.        -4.    -0.002   411.04  -8.506E-03   
Co-60     1330.20        14.        -1.     0.000   942.81  -2.616E-03   
Eu-152    1407.96        13.         2.     0.001   605.24   1.983E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1787E-01    3.1787E-01   1.2166E-01    1.2382E-01  6.708E-02
Am-241 #A   -3.4941E-02   -3.4950E-02   1.5825E-01    1.5827E-01  1.283E-01
Bi-212 #     5.4869E-01    5.4869E-01   3.4022E-01    3.4138E-01  2.203E-01
Bi-214       2.9463E-01    2.9465E-01   7.5581E-02    7.6733E-02  3.757E-02
Co-60  #A   -2.5649E-03   -2.6162E-03   2.4666E-02    2.4666E-02  1.992E-02
Cs-137 #A   -6.8391E-03   -6.8629E-03   2.7179E-02    2.7181E-02  2.172E-02
Eu-152 #A    1.5933E-02    1.6056E-02   3.4538E-02    3.4546E-02  4.793E-02
Eu-154 #A    1.4826E-02    1.5007E-02   2.5816E-02    2.5827E-02  1.356E-01
K-40         9.4407E+00    9.4407E+00   9.6031E-01    1.0707E+00  2.287E-01
Pa-234 #A    8.4841E-03    8.4841E-03   2.4874E-02    2.4963E-02  6.946E-02
Pb-212       3.2901E-01    3.2901E-01   6.2436E-02    6.6820E-02  3.166E-02
Pb-214       3.9946E-01    3.9948E-01   8.3823E-02    8.5880E-02  3.986E-02
Ra-226       1.0493E+00    1.0494E+00   4.6881E-01    4.7263E-01  3.022E-01
Th-234 #A    7.7734E-01    7.7734E-01   5.3808E-01    5.4307E-01  1.044E+00
Tl-208       1.1577E-01    1.1577E-01   3.7299E-02    3.8028E-02  1.712E-02
U-235  #A    4.9619E-02    4.9619E-02   2.9885E-02    3.0036E-02  1.295E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.250E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2495479E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-10                Received:        03/19/13                      
Lab ID:          244328-008                    Prepared:        03/29/13 13:05                
Matrix:          Soil                          Analyzed:        05/13/13 10:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:22                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                     -0.05751 U          0.1778         0.1434           0.9     
Bismuth-212                        0.2590             0.3606         0.2487                   
Bismuth-214                        0.3160             0.06733        0.02840                  
Cesium-137                         0.003306 U         0.01444        0.01128          0.07    
Cobalt-60                         -0.005211 U         0.02204        0.01725          0.03    
Europium-152                      -0.007425 U         0.01681        0.05298          0.1     
Europium-154                      -0.000004766 U      0.1569         0.1293           0.2     
Lead-212                           0.3291             0.06894        0.03744                  
Lead-214                           0.4203             0.08415        0.03620                  
Potassium-40                      10.39               0.9851         0.2050                   
Protactinium-234                   0.001861 U         0.005380       0.07599                  
Radium-226 (By Bismuth-214)        0.3160             0.06733        0.02840          0.2     
Thallium-208                       0.1173             0.03540        0.01761                  
Thorium-232 (By Actinium-228)      0.4507             0.1024         0.04983          0.9     
Thorium-234                        0.4068 U           0.3965         1.159                    
Uranium-235                        0.03310 U          0.03017        0.1356           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244328-008                   Client ID : 12-PE-E0806-10        

Seqnum : 1533191967004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_004                                Batch         : 196731                       Time      : 13-MAY-2013 10:31     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 341.62 g                     Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.05751          0.1434       0.9       .17783           .17788           0          u        

Bismuth-212                         0.2590            0.2487                 .36062           .36086           0.068      u        

Bismuth-214                         0.3160            0.02840                .067328          .06881           -0.026     u        

Cesium-137                          0.003306          0.01128      0.07      .01444           .01444           0.0036     u        

Cobalt-60                           -0.005211         0.01725      0.03      .022038          .02204           0.0014     u        

Europium-152                        -0.007425         0.05298      0.1       .016812          .016815          0.012      u        

Europium-154                        -0.000004766      0.1293       0.2       .15692           .15692           -0.038     u        

Lead-212                            0.3291            0.03744                .068942          .072938          0.0072     u        

Lead-214                            0.4203            0.03620                .084146          .08641           -0.015     u        

Potassium-40                        10.39             0.2050                 .98507           1.1145           -0.41      u        

Protactinium-234                    0.001861          0.07599                .0053796         .0053994         0.011      u        

Radium-226 (By Bismuth-214)         0.3160            0.02840      0.2       .067328          .06881           -0.026     u        

Thallium-208                        0.1173            0.01761                .035398          .036185          0.0048     u        

Thorium-232 (By Actinium-228)       0.4507            0.04983      0.9       .10236           .10743           0.034      u        

Thorium-234                         0.4068            1.159                  .39649           .39835           0.028      u        

Uranium-235                         0.03310           0.1356       0.18      .030166          .030233          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-10          
Sample Description: 244328-008, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:22           Live Time: 2700   sec

Acquisition Time: 5/13/2013 10:31:23        Real Time: 2709   sec
Analysis Time: 5/14/2013 09:05           Dead Time: 0.32   %

Analysis Quantity: 3.416E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.507E-01      1.024E-01      1.074E-01      4.983E-02
Am-241    #AB   -5.751E-02      1.778E-01      1.779E-01      1.434E-01
Bi-212    #      2.590E-01      3.606E-01      3.609E-01      2.487E-01
Bi-214           3.160E-01      6.733E-02      6.881E-02      2.840E-02
Co-60     #AB   -5.211E-03      2.204E-02      2.204E-02      1.725E-02
Cs-137    #AB    3.306E-03      1.444E-02      1.444E-02      1.128E-02
Eu-152    #AB   -7.425E-03      1.681E-02      1.682E-02      5.298E-02
Eu-154    #AB   -4.766E-06      1.569E-01      1.569E-01      1.293E-01
K-40             1.039E+01      9.851E-01      1.115E+00      2.050E-01
Pa-234    #AB    1.861E-03      5.380E-03      5.399E-03      7.599E-02
Pb-212           3.291E-01      6.894E-02      7.294E-02      3.744E-02
Pb-214           4.203E-01      8.415E-02      8.641E-02      3.620E-02
Ra-226    #      6.325E-01      5.446E-01      5.458E-01      4.148E-01
Th-234    #AB    4.068E-01      3.965E-01      3.983E-01      1.159E+00
Tl-208           1.173E-01      3.540E-02      3.618E-02      1.761E-02
U-235     #AB    3.310E-02      3.017E-02      3.023E-02      1.356E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.336E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_004.An1               

Sample description                                             
244328-008, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_004.An1

Acquisition information
Start time:                 5/13/2013 10:31:23
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4162E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4162E+02) = 

7.9114E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0770

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.39        4. 359.59   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.974E-01 Th234 
76.98       61.  29.40   0.47  2.921E-02
92.66       31.  49.79   0.83  3.937E-02    92.59   4.343  5.295E-01 Th234 

93.35   5.760  3.954E-01 U235  
93.35   4.100  5.554E-01 Ac228 
92.59   4.343  5.295E-01 Th234 
93.35   5.760  3.954E-01 U235  

92.70       34.  48.74   0.83  3.899E-02    92.59   4.343  5.875E-01 Th234 
93.35   5.760  4.387E-01 U235  
93.35   4.100  6.163E-01 Ac228 

92.98       49.  32.66   0.55  3.937E-02    93.35   4.100  8.822E-01 Ac228 
122.06        8. 196.31   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.88        2. 922.33   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.953E-03 U235  
186.07       35.  37.99   0.75  4.852E-02   185.72  57.000  3.695E-02 U235  

186.21   3.555  5.930E-01 Ra226 
185.72  57.000  3.695E-02 U235  

238.64      217.  10.26   0.97  4.348E-02   238.63  43.600  3.291E-01 Pb212 
241.73       54.  30.98   0.66  4.315E-02   242.00   7.268  4.999E-01 Pb214 
295.22       98.  15.42   0.87  3.829E-02   295.22  18.414  3.952E-01 Pb214 
299.91       26.  37.45   1.05  3.789E-02   300.09   3.180  6.323E-01 Pb212 
338.26       57.  20.31   0.39  3.500E-02   338.32  11.400  4.201E-01 Ac228 
351.91      177.   9.75   0.82  3.408E-02   351.93  35.600  4.170E-01 Pb214 
510.94      118.  13.62   0.70  2.627E-02
583.18       86.  14.36   1.04  2.394E-02   583.19  85.000  1.173E-01 Tl208 
609.28      118.  10.02   1.34  2.322E-02   609.31  45.490  3.265E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
658.28        2. 218.39   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.48       11.  56.04   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
785.34        3. 202.69   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.47        5. 152.63   1.56  1.823E-02   860.53  12.400    PBC<MDA Tl208 
880.71        3. 211.02   1.58  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.24       78.  14.10   1.29  1.750E-02   911.20  26.200  4.972E-01 Ac228 
960.93        3. 212.69   1.64  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.30       36.  23.44   1.46  1.675E-02   968.96  15.900  3.961E-01 Ac228 

1120.32       40.  24.32   0.42  1.507E-02  1120.29  14.910  5.281E-01 Bi214 
1460.76      475.   4.59   1.53  1.229E-02  1460.82  10.550  1.039E+01 K40   
1620.44        2. 301.72   2.02  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.16       16.  27.14   2.08  1.048E-02  1764.49  15.310  2.846E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.13    76.98       123.        61. 2.082E+03   58.80   0.471  -      s 
2042.83   510.94        39.       118. 4.491E+03   27.25   0.699 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.33    59.51       116.       -10.    -0.004   309.25   0.793s
Th-234    253.84    63.39       128.         4.     0.002   719.17   0.797s
Th-234    370.98    92.70       120.        34.     0.013    97.48   0.830s
U-235     373.57    93.35       101.        31.     0.011    99.59   0.831D
Ac-228    373.57    93.35        88.        49.     0.018    65.32   0.549D
Eu-152    488.29   122.06       106.         8.     0.003   392.62   0.863s
Pa-234    529.18   132.29       101.        -7.    -0.003   395.08   0.874s
U-235     575.51   143.88       120.         2.     0.001  1844.66   0.887s
U-235     652.88   163.24       105.        -6.    -0.002   453.69   0.909s
U-235     744.17   186.08       114.        36.     0.013    91.13   0.933 
Ra-226    744.22   186.09       110.        37.     0.014    86.10   0.934 
U-235     815.47   203.92        77.        -8.    -0.003   312.88   0.955s
Pb-212    954.26   238.64       108.       213.     0.079    20.52   0.970 
Pb-214    966.63   241.73        88.        54.     0.020    61.96   0.660s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1120.37   280.20        34.        -2.    -0.001   883.13   1.031 
Pb-214   1180.43   295.22        50.        95.     0.035    30.84   0.870 
Pb-212   1199.16   299.91        40.        26.     0.010    74.89   1.055s
Ac-228   1352.47   338.26        34.        57.     0.021    40.62   0.387s
Eu-152   1379.88   345.12        50.        -9.    -0.003   226.42   1.100s
Pb-214   1407.03   351.91        41.       173.     0.064    19.50   0.822s
Pa-234   2276.52   569.38        30.        -3.    -0.001   554.05   1.317s
Tl-208   2331.71   583.18        28.        81.     0.030    28.72   1.039 
Bi-214   2436.05   609.28        19.       118.     0.044    20.05   1.335 
Cs-137   2631.99   658.28         9.         2.     0.001   436.77   1.399s
Eu-154   2896.43   724.40        27.        -4.    -0.002   339.27   1.452s
Bi-212   2908.73   727.48        25.        11.     0.004   112.09   1.456s
Bi-212   3140.15   785.34        24.         3.     0.001   405.38   1.504s
Tl-208   3440.62   860.47        22.         5.     0.002   305.27   1.564s
Pa-234   3521.61   880.71        18.         3.     0.001   422.04   1.579s
Pa-234   3537.99   884.81        21.        -3.    -0.001   403.96   1.581s
Ac-228   3643.71   911.24        11.        78.     0.029    28.20   1.287 
Pa-234   3782.81   946.01        23.        -2.    -0.001   644.85   1.629s
Eu-152   3842.50   960.93        16.         3.     0.001   425.38   1.642s
Ac-228   3875.98   969.30        11.        36.     0.013    46.88   1.460 
Eu-154   3993.47   998.67        27.        -6.    -0.002   261.30   1.665s
Eu-154   4011.94  1003.29        32.        -5.    -0.002   306.16   1.671s
Eu-152   4447.84  1112.24        27.        -2.    -0.001   728.12   1.745s
Bi-214   4480.16  1120.32        14.        40.     0.015    48.65   0.424s
Co-60    5325.14  1331.49        11.        -2.    -0.001   422.92   1.881s
K-40     5842.50  1460.76        15.       460.     0.170     9.18   1.527 
Bi-212   6481.67  1620.44        10.         2.     0.001   603.45   2.025s
Bi-214   7057.04  1764.16         8.        16.     0.006    54.28   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5069E-01                                      5.12E+12             
911.20 4.972E-01  (  4.983E-02 1.41E+01 2.62E+01 G  
968.96 3.961E-01  (  8.502E-02 2.34E+01 1.59E+01 G  
338.32 4.201E-01  (  9.948E-02 2.03E+01 1.14E+01 G  

Energy duplication    
93.35 8.822E-01 +   3.977E-01 3.27E+01 4.10E+00 XA 

Am-241   I  -5.7506E-02                                      1.58E+05             
59.54-5.751E-02 ?(  1.434E-01 1.55E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   2.5895E-01                                      5.12E+12             
727.33 2.342E-01 ?(P 2.487E-01 5.60E+01 6.65E+00 G  
785.37 3.922E-01 &(P 1.540E+00 2.03E+02 1.11E+00 G  

1620.74 2.699E-01 ?(  1.294E+00 3.02E+02 1.51E+00 G  

Bi-214   N   3.1599E-01                                      5.84E+05             
609.31 3.265E-01  (P 2.840E-02 1.00E+01 4.55E+01 G  

1120.29 5.281E-01 +   1.157E-01 2.43E+01 1.49E+01 G  
1764.49 2.846E-01 ?(P 1.211E-01 2.71E+01 1.53E+01 G  

Co-60    T  -5.2110E-03                                      1.93E+03             
1332.49-5.211E-03 ?(  1.725E-02 2.11E+02 1.00E+02 G  
1173.23-1.036E-03 %   2.488E-02 1.46E+03 9.98E+01 G  

Cs-137   I   3.3060E-03                                      1.10E+04             
661.66 3.306E-03 ?(  1.128E-02 2.18E+02 8.50E+01 G  

Eu-152   I  -7.4250E-03                                      4.94E+03             
344.28-2.968E-02 ?(  5.298E-02 1.13E+02 2.66E+01 G  
121.78 1.621E-02 &   5.152E-02 1.96E+02 2.84E+01 G  
778.90 0.000E+00 &   1.865E-01 1.00E+03 1.30E+01 G  
964.08 3.339E-02 ?(  1.122E-01 2.13E+02 1.45E+01 G  

1112.08-2.963E-02 +   1.744E-01 3.64E+02 1.34E+01 G  
1408.01 0.000E+00 +   7.026E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -4.7657E-06                                      3.14E+03             
873.18-4.766E-06 %(  1.293E-01 1.65E+06 1.22E+01 G  
123.07 0.000E+00 &   3.744E-02 1.00E+03 4.04E+01 G  

1274.43 1.221E-03 %   6.694E-02 3.34E+03 3.49E+01 G  
723.30-3.212E-02 +   8.620E-02 1.70E+02 2.00E+01 G  

1004.72-5.503E-02 &   1.332E-01 1.53E+02 1.79E+01 G  
996.25-1.023E-01 +   2.090E-01 1.31E+02 1.05E+01 G  

K-40     N   1.0392E+01                                      4.57E+11             
1460.82 1.039E+01  (P 2.050E-01 4.59E+00 1.06E+01 G  

Pa-234   N   1.8611E-03                                      1.63E+12             
131.30-2.377E-02 &(  7.599E-02 1.98E+02 1.82E+01 G  
569.50-3.733E-02 +   1.665E-01 2.77E+02 9.30E+00 G  
946.00-2.724E-02 +   1.414E-01 3.22E+02 1.35E+01 G  
880.52 4.628E-02 ?(  1.547E-01 2.11E+02 1.05E+01 G  
883.24-5.609E-02 +   1.796E-01 2.02E+02 9.70E+00 G  

Pb-212   N   3.2913E-01                                      5.12E+12             
238.63 3.291E-01  (P 3.744E-02 1.03E+01 4.36E+01 G  
300.09 6.323E-01 + P 3.597E-01 3.74E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.2029E-01                                      5.84E+05             
351.93 4.170E-01  (P 3.620E-02 9.75E+00 3.56E+01 G  
295.22 3.952E-01  (P 6.840E-02 1.54E+01 1.84E+01 G  
242.00 4.999E-01 @(  2.048E-01 3.10E+01 7.27E+00 G  

Ra-226   N   6.3248E-01                                      5.84E+05             
186.21 6.325E-01 ?(  4.148E-01 4.30E+01 3.56E+00 G  

Th-234   N   4.0676E-01                                      1.63E+12             
63.30 1.974E-01 &(  1.159E+00 3.60E+02 3.75E+00 G  
92.59 5.875E-01  (  4.416E-01 4.87E+01 4.34E+00 G  

Tl-208   N   1.1726E-01                                      5.12E+12             
583.19 1.173E-01  (P 1.761E-02 1.44E+01 8.50E+01 G  
277.37-2.648E-02 - P 1.523E-01 4.42E+02 6.60E+00 G  
860.53 5.949E-02 -   1.424E-01 1.53E+02 1.24E+01 G  

U-235    N   3.3104E-02                                      2.57E+11             
143.77 8.953E-03 ?(  1.356E-01 9.22E+02 1.09E+01 G  
205.32-1.014E-01 +   2.546E-01 1.56E+02 5.02E+00 G  
163.36-7.482E-02 +   2.754E-01 2.27E+02 5.08E+00 G  
185.72 3.774E-02 ?(  2.635E-02 4.56E+01 5.70E+01 G  

Energy duplication    
93.35 3.954E-01     3.022E-01 4.98E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51       116.       -10.    -0.004   309.25  -5.751E-02   
Th-234      63.39       128.         4.     0.002   719.17   1.974E-01   
Th-234      92.70       120.        34.     0.013    97.48   5.875E-01   
U-235       93.35       101.        31.     0.011    99.59   3.954E-01   
Eu-152     122.06       106.         8.     0.003   392.62   1.621E-02   
Pa-234     132.29       101.        -7.    -0.003   395.08  -2.377E-02   
U-235      143.88       120.         2.     0.001  1844.66   8.953E-03   
U-235      163.24       105.        -6.    -0.002   453.69  -7.482E-02   
U-235      186.08       114.        36.     0.013    91.13   3.774E-02   
U-235      203.92        77.        -8.    -0.003   312.88  -1.014E-01   
Eu-152     345.12        50.        -9.    -0.003   226.42  -2.968E-02   
Pa-234     569.38        30.        -3.    -0.001   554.05  -3.733E-02   
Cs-137     658.28         9.         2.     0.001   436.77   3.306E-03   
Eu-154     724.40        27.        -4.    -0.002   339.27  -3.212E-02   
Bi-212     727.48        25.        11.     0.004   112.09   2.342E-01  P
Bi-212     785.34        24.         3.     0.001   405.38   3.922E-01  P
Pa-234     880.71        18.         3.     0.001   422.04   4.628E-02   
Pa-234     884.81        21.        -3.    -0.001   403.96  -5.609E-02   
Pa-234     946.01        23.        -2.    -0.001   644.85  -2.724E-02   
Eu-152     960.93        16.         3.     0.001   425.38   3.339E-02   
Eu-154     998.67        27.        -6.    -0.002   261.30  -1.023E-01   
Eu-154    1003.29        32.        -5.    -0.002   306.16  -5.503E-02   
Eu-152    1112.24        27.        -2.    -0.001   728.12  -2.963E-02   
Co-60     1331.49        11.        -2.    -0.001   422.92  -5.211E-03   
Bi-212    1620.44        10.         2.     0.001   603.45   2.699E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.5069E-01    4.5069E-01   1.0236E-01    1.0743E-01  4.983E-02
Am-241 #A   -5.7492E-02   -5.7506E-02   1.7783E-01    1.7788E-01  1.434E-01
Bi-212 #C    2.5895E-01    2.5895E-01   3.6062E-01    3.6086E-01  2.487E-01
Bi-214       3.1597E-01    3.1599E-01   6.7328E-02    6.8810E-02  2.840E-02
Co-60  #A   -5.1089E-03   -5.2110E-03   2.2038E-02    2.2040E-02  1.725E-02
Cs-137 #A    3.2945E-03    3.3060E-03   1.4440E-02    1.4440E-02  1.128E-02
Eu-152 #A   -7.3680E-03   -7.4250E-03   1.6812E-02    1.6815E-02  5.298E-02
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Eu-154 #A   -4.7083E-06   -4.7657E-06   1.5692E-01    1.5692E-01  1.293E-01
K-40         1.0392E+01    1.0392E+01   9.8507E-01    1.1145E+00  2.050E-01
Pa-234 #A    1.8611E-03    1.8611E-03   5.3796E-03    5.3994E-03  7.599E-02
Pb-212       3.2913E-01    3.2913E-01   6.8942E-02    7.2938E-02  3.744E-02
Pb-214       4.2026E-01    4.2029E-01   8.4146E-02    8.6410E-02  3.620E-02
Ra-226 #     6.3244E-01    6.3248E-01   5.4456E-01    5.4576E-01  4.148E-01
Th-234 #A    4.0676E-01    4.0676E-01   3.9649E-01    3.9835E-01  1.159E+00
Tl-208       1.1726E-01    1.1726E-01   3.5398E-02    3.6185E-02  1.761E-02
U-235  #A    3.3104E-02    3.3104E-02   3.0166E-02    3.0233E-02  1.356E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.266E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2657998E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-11                Received:        03/19/13                      
Lab ID:          244328-009                    Prepared:        03/29/13 13:57                
Matrix:          Soil                          Analyzed:        05/13/13 10:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08244 U        0.1735         0.1380            0.9     
Bismuth-212                          0.5632           0.4000         0.2489                    
Bismuth-214                          0.3825           0.08784        0.03996                   
Cesium-137                          -0.001021 U       0.02321        0.01900           0.07    
Cobalt-60                            0.003991 U       0.02826        0.02272           0.03    
Europium-152                         0.02317 U        0.05694        0.05703           0.1     
Europium-154                         0.02094 U        0.05006        0.1537            0.2     
Lead-212                             0.3387           0.07265        0.03860                   
Lead-214                             0.4106           0.09286        0.04893                   
Potassium-40                         9.459            1.016          0.2971                    
Protactinium-234                     0.02672 U        0.09718        0.07456                   
Radium-226 (By Bismuth-214)          0.3825           0.08784        0.03996           0.2     
Thallium-208                         0.1579           0.04148        0.01663                   
Thorium-232 (By Actinium-228)        0.3744           0.1124         0.05504           0.9     
Thorium-234                          0.05948 U        0.1652         1.178                     
Uranium-235                          0.05371 U        0.02970        0.1364            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244328-009                   Client ID : 12-PE-E0806-11        

Seqnum : 1523191952004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130513_004                                Batch         : 196731                       Time      : 13-MAY-2013 10:22     

Cal    : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15     Caldate       : 13-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.01 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.08244          0.1380       0.9       .17354           .17365           0          u        

Bismuth-212                         0.5632            0.2489                 .39995           .40099           0.068      u        

Bismuth-214                         0.3825            0.03996                .087836          .089503          -0.026     u        

Cesium-137                          -0.001021         0.01900      0.07      .023209          .023209          0.0036     u        

Cobalt-60                           0.003991          0.02272      0.03      .028256          .028256          0.0014     u        

Europium-152                        0.02317           0.05703      0.1       .056942          .056952          0.012      u        

Europium-154                        0.02094           0.1537       0.2       .050059          .050071          -0.038     u        

Lead-212                            0.3387            0.03860                .07265           .076671          0.0072     u        

Lead-214                            0.4106            0.04893                .092858          .094822          -0.015     u        

Potassium-40                        9.459             0.2971                 1.0163           1.1216           -0.41      u        

Protactinium-234                    0.02672           0.07456                .097178          .097404          0.011      u        

Radium-226 (By Bismuth-214)         0.3825            0.03996      0.2       .087836          .089503          -0.026     u        

Thallium-208                        0.1579            0.01663                .041482          .042695          0.0048     u        

Thorium-232 (By Actinium-228)       0.3744            0.05504      0.9       .11241           .11563           0.034      u        

Thorium-234                         0.05948           1.178                  .16517           .16527           0.028      u        

Uranium-235                         0.05371           0.1364       0.18      .029702          .02988           0.028      u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-11          
Sample Description: 244328-009, 196731 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:05           Live Time: 2700   sec

Acquisition Time: 5/13/2013 10:22:16        Real Time: 2703   sec
Analysis Time: 5/14/2013 08:34           Dead Time: 0.12   %

Analysis Quantity: 3.320E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.744E-01      1.124E-01      1.156E-01      5.504E-02
Am-241    #AB   -8.244E-02      1.735E-01      1.736E-01      1.380E-01
Bi-212    #      5.632E-01      4.000E-01      4.010E-01      2.489E-01
Bi-214           3.825E-01      8.784E-02      8.950E-02      3.996E-02
Co-60     #AB    3.991E-03      2.826E-02      2.826E-02      2.272E-02
Cs-137    #AB   -1.021E-03      2.321E-02      2.321E-02      1.900E-02
Eu-152    #AB    2.317E-02      5.694E-02      5.695E-02      5.703E-02
Eu-154    #AB    2.094E-02      5.006E-02      5.007E-02      1.537E-01
K-40             9.459E+00      1.016E+00      1.122E+00      2.971E-01
Pa-234    #AB    2.672E-02      9.718E-02      9.740E-02      7.456E-02
Pb-212           3.387E-01      7.265E-02      7.667E-02      3.860E-02
Pb-214           4.106E-01      9.286E-02      9.482E-02      4.893E-02
Ra-226    #      1.067E+00      5.522E-01      5.556E-01      3.585E-01
Th-234    #AB    5.948E-02      1.652E-01      1.653E-01      1.178E+00
Tl-208           1.579E-01      4.148E-02      4.269E-02      1.663E-02
U-235     #AB    5.371E-02      2.970E-02      2.988E-02      1.364E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.294E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:34:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

Sample description                                             
244328-009, 196731                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513_004.An1

Acquisition information
Start time:                 5/13/2013 10:22:16
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3201E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3201E+02) = 

8.1404E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:34:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0518

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
76.97       63.  25.44   0.78  2.750E-02
92.90       13. 138.86   0.90  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.823E-01 U235  
93.35   4.100  2.561E-01 Ac228 
93.35   5.760  1.823E-01 U235  

121.78        3. 678.08   0.93  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  6.140E-03 Eu152 

123.46        8. 168.33   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.292E-02 Eu154 

132.65        7. 193.20   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
185.97       55.  27.65   0.99  4.662E-02   185.72  57.000  6.279E-02 U235  

186.21   3.555  1.008E+00 Ra226 
185.72  57.000  6.279E-02 U235  

186.16       59.  25.88   1.26  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.067E+00 Ra226 

238.57      210.  10.33   0.87  4.203E-02   238.63  43.600  3.335E-01 Pb212 
241.85       53.  26.57   1.31  4.172E-02   242.00   7.268  5.304E-01 Pb214 
277.18       17.  66.31   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.23      103.  15.97   0.67  3.721E-02   295.22  18.414  4.376E-01 Pb214 
300.23       16.  55.14   1.09  3.683E-02   300.09   3.180  4.098E-01 Pb212 
328.09       18.  53.17   0.27  3.480E-02
338.43       57.  24.65   1.08  3.412E-02   338.32  11.400  4.450E-01 Ac228 
344.18        4. 257.81   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.368E-02 Eu152 
351.99      154.  12.29   0.76  3.324E-02   351.93  35.600  3.721E-01 Pb214 
568.77        2. 308.10   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.11      102.  13.13   1.22  2.357E-02   583.19  85.000  1.542E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:34:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.31      140.  10.50   0.89  2.287E-02   609.31  45.490  3.708E-01 Bi214 
726.92       23.  35.51   1.45  2.025E-02   727.33   6.650  5.233E-01 Bi212 
784.45        2. 301.17   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.29        6. 120.72   1.56  1.803E-02   860.53  12.400    PBC<MDA Tl208 
910.99       57.  16.24   0.83  1.732E-02   911.20  26.200  3.812E-01 Ac228 
964.03        7. 122.86   1.64  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  8.748E-02 Eu152 
969.04       27.  32.93   1.64  1.658E-02   968.96  15.900  3.127E-01 Ac228 
994.87        5. 119.52   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  9.144E-02 Eu154 
1112.23        1. 480.84   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  2.091E-02 Eu152 
1120.01       31.  21.21   0.42  1.494E-02  1120.29  14.910  4.181E-01 Bi214 
1277.82        4. 143.96   1.89  1.356E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.333E-02 Eu154 
1331.89        2. 354.02   1.93  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1407.68        1. 422.47   1.99  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.522E-02 Eu152 
1460.87      422.   5.13   1.65  1.219E-02  1460.82  10.550  9.459E+00 K40   
1621.39        4.  92.49   2.15  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1765.00        7.  51.60   2.26  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.03    76.97        91.        63. 2.280E+03   50.88   0.776  -        
1311.66   328.09        31.        18. 5.114E+02  106.33   0.275 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.04    59.45        90.       -13.    -0.005   210.50   0.876s
Th-234    252.89    63.17       110.        -3.    -0.001   932.50   0.879s
Th-234    371.70    92.90       155.        13.     0.005   277.71   0.905s
Eu-152    487.11   121.78       159.         3.     0.001  1356.15   0.931s
Eu-154    493.82   123.46        84.         8.     0.003   336.66   0.932s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:34:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    530.55   132.65        83.         7.     0.003   386.40   0.939s
U-235     655.74   163.98       114.        -8.    -0.003   365.53   0.967s
U-235     743.64   185.97        89.        55.     0.020    55.30   0.986s
Ra-226    744.38   186.16        71.        59.     0.022    51.76   1.264s
U-235     821.70   205.51        99.        -8.    -0.003   373.11   1.003s
Pb-212    953.86   238.57       101.       203.     0.075    20.66   0.873 
Pb-214    966.97   241.85        62.        53.     0.020    53.13   1.310s
Tl-208   1108.17   277.18        58.        17.     0.006   132.62   1.066s
Pb-214   1180.33   295.23        59.        99.     0.037    31.94   0.672s
Pb-212   1200.32   300.23        43.        16.     0.006   110.28   1.085 
Ac-228   1352.98   338.43        53.        57.     0.021    49.30   1.080s
Eu-152   1375.97   344.18        52.         4.     0.001   515.61   1.123s
Pb-214   1407.22   351.99        68.       146.     0.054    24.57   0.756s
Pa-234   2273.85   568.77        26.         2.     0.001   616.19   1.314s
Tl-208   2331.22   583.11        22.       102.     0.038    26.27   1.224 
Bi-214   2435.96   609.31        35.       128.     0.047    20.99   0.887s
Eu-154   2897.81   724.80        51.       -10.    -0.004   207.37   1.443s
Bi-212   2906.27   726.92        23.        23.     0.009    71.02   1.446s
Bi-212   3136.36   784.45        19.         2.     0.001   602.35   1.494s
Tl-208   3439.71   860.29        27.         6.     0.002   241.45   1.555s
Eu-154   3490.12   872.89        22.        -1.    -0.001   942.45   1.566s
Pa-234   3536.78   884.56        23.        -2.    -0.001   576.58   1.574s
Ac-228   3642.53   910.99        13.        57.     0.021    32.49   0.833s
Pa-234   3787.04   947.12        27.        -4.    -0.001   397.88   1.625s
Eu-152   3854.68   964.03        33.         7.     0.003   245.71   1.639s
Ac-228   3874.74   969.04        27.        27.     0.010    65.85   1.643 
Eu-154   3978.06   994.87        16.         5.     0.002   239.04   1.665s
Eu-154   4015.92  1004.33        20.        -5.    -0.002   276.02   1.672s
Eu-152   4447.63  1112.23        22.         1.     0.001   961.69   1.758s
Bi-214   4478.74  1120.01         9.        31.     0.011    42.42   0.415s
Co-60    4690.44  1172.92        26.        -6.    -0.002   251.32   1.807s
Eu-154   5110.25  1277.82        12.         4.     0.001   287.92   1.886s
Co-60    5326.64  1331.89        17.         2.     0.001   708.03   1.932s
Eu-152   5629.98  1407.68        15.         1.     0.000   844.93   1.990s
K-40     5842.90  1460.87        30.       403.     0.149    10.26   1.653 
Bi-212   6485.52  1621.39         5.         4.     0.002   184.99   2.153s
Bi-214   7060.54  1765.00        12.         7.     0.003   103.21   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:34:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7442E-01                                      5.12E+12             
911.20 3.812E-01 @(P 5.504E-02 1.62E+01 2.62E+01 G  
968.96 3.127E-01 ?(  1.381E-01 3.29E+01 1.59E+01 G  
338.32 4.450E-01 *(P 1.310E-01 2.47E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 &   5.045E-01 1.00E+03 4.10E+00 XA 

Am-241   I  -8.2443E-02                                      1.58E+05             
59.54-8.244E-02 ?(  1.380E-01 1.05E+02 3.59E+01 G  

Bi-212   N   5.6316E-01                                      5.12E+12             
727.33 5.233E-01 ?(  2.489E-01 3.55E+01 6.65E+00 G  
785.37 2.962E-01 &   1.430E+00 3.01E+02 1.11E+00 G  

1620.74 7.386E-01 ?(  9.534E-01 9.25E+01 1.51E+00 G  

Bi-214   N   3.8247E-01                                      5.84E+05             
609.31 3.708E-01  (P 3.996E-02 1.05E+01 4.55E+01 G  

1120.29 4.181E-01  (P 9.527E-02 2.12E+01 1.49E+01 G  
1764.49 1.371E-01 - P 1.529E-01 5.16E+01 1.53E+01 G  

Co-60    T   3.9907E-03                                      1.93E+03             
1332.49 3.991E-03 ?(  2.272E-02 3.54E+02 1.00E+02 G  
1173.23-1.294E-02 +   2.535E-02 1.26E+02 9.98E+01 G  

Cs-137   I  -1.0210E-03                                      1.10E+04             
661.66-1.021E-03 %(  1.900E-02 1.14E+03 8.50E+01 G  

Eu-152   I   2.3174E-02                                      4.94E+03             
344.28 1.368E-02 ?(  5.703E-02 2.58E+02 2.66E+01 G  
121.78 6.140E-03 ?(  6.831E-02 6.78E+02 2.84E+01 G  
778.90 1.948E-03 %   1.159E-01 3.62E+03 1.30E+01 G  
964.08 8.748E-02 ?(  1.684E-01 1.23E+02 1.45E+01 G  

1112.08 2.091E-02 &(  1.630E-01 4.81E+02 1.34E+01 G  
1408.01 1.522E-02 ?(  1.037E-01 4.22E+02 2.09E+01 G  

Eu-154   I   2.0941E-02                                      3.14E+03             
873.18-2.012E-02 ?(  1.537E-01 4.71E+02 1.22E+01 G  
123.07 1.292E-02 ?(  3.503E-02 1.68E+02 4.04E+01 G  

1274.43 2.333E-02 &(  5.151E-02 1.44E+02 3.49E+01 G  
723.30-7.677E-02 &   1.251E-01 1.04E+02 2.00E+01 G  

1004.72-5.144E-02 +   1.105E-01 1.38E+02 1.79E+01 G  
996.25 9.144E-02 &(  1.673E-01 1.20E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4588E+00                                      4.57E+11             
1460.82 9.459E+00  (P 2.971E-01 5.13E+00 1.06E+01 G  

Pa-234   N   2.6722E-02                                      1.63E+12             
131.30 2.390E-02 ?(  7.456E-02 1.93E+02 1.82E+01 G  
569.50 3.225E-02 &(  1.600E-01 3.08E+02 9.30E+00 G  
946.00-5.078E-02 +   1.609E-01 1.99E+02 1.35E+01 G  
880.52 0.000E+00 &   2.368E-01 1.00E+03 1.05E+01 G  
883.24-4.250E-02 +   1.968E-01 2.88E+02 9.70E+00 G  

Pb-212   N   3.3868E-01                                      5.12E+12             
238.63 3.335E-01  (P 3.860E-02 1.03E+01 4.36E+01 G  
300.09 4.098E-01 ?(P 3.911E-01 5.51E+01 3.18E+00 G  

Pb-214   N   4.1056E-01                                      5.84E+05             
351.93 3.721E-01  (P 4.893E-02 1.23E+01 3.56E+01 G  
295.22 4.376E-01  (P 7.847E-02 1.60E+01 1.84E+01 G  
242.00 5.304E-01  (P 1.819E-01 2.66E+01 7.27E+00 G  

Ra-226   N   1.0670E+00                                      5.84E+05             
186.21 1.067E+00  (  3.585E-01 2.59E+01 3.56E+00 G  

Th-234   N   5.9476E-02                                      1.63E+12             
63.30-1.544E-01 &(  1.178E+00 4.66E+02 3.75E+00 G  
92.59 2.442E-01 ?(  5.473E-01 1.39E+02 4.34E+00 G  

Tl-208   N   1.5791E-01                                      5.12E+12             
583.19 1.542E-01  (  1.663E-02 1.31E+01 8.50E+01 G  
277.37 2.053E-01 ?(  2.091E-01 6.63E+01 6.60E+00 G  
860.53 8.669E-02 &   1.630E-01 1.21E+02 1.24E+01 G  

U-235    N   5.3707E-02                                      2.57E+11             
143.77 6.368E-03 &(  1.364E-01 1.30E+03 1.09E+01 G  
205.32-1.027E-01 &   3.096E-01 1.87E+02 5.02E+00 G  
163.36-1.042E-01 +   3.081E-01 1.83E+02 5.08E+00 G  
185.72 6.279E-02  (  2.500E-02 2.77E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 -   3.591E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_004.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.45        90.       -13.    -0.005   210.50  -8.244E-02   
Th-234      63.17       110.        -3.    -0.001   932.50  -1.544E-01   
Th-234      92.90       155.        13.     0.005   277.71   2.442E-01   
Eu-152     121.78       159.         3.     0.001  1356.15   6.140E-03   
Eu-154     123.46        84.         8.     0.003   336.66   1.292E-02   
Pa-234     132.65        83.         7.     0.003   386.40   2.390E-02   
U-235      163.98       114.        -8.    -0.003   365.53  -1.042E-01   
U-235      185.97        89.        55.     0.020    55.30   6.279E-02   
U-235      205.51        99.        -8.    -0.003   373.11  -1.027E-01   
Eu-152     344.18        52.         4.     0.001   515.61   1.368E-02   
Pa-234     568.77        26.         2.     0.001   616.19   3.225E-02   
Eu-154     724.80        51.       -10.    -0.004   207.37  -7.677E-02   
Eu-154     872.89        22.        -1.    -0.001   942.45  -2.012E-02   
Pa-234     884.56        23.        -2.    -0.001   576.58  -4.250E-02   
Pa-234     947.12        27.        -4.    -0.001   397.88  -5.078E-02   
Eu-152     964.03        33.         7.     0.003   245.71   8.748E-02   
Eu-154     994.87        16.         5.     0.002   239.04   9.144E-02   
Eu-154    1004.33        20.        -5.    -0.002   276.02  -5.144E-02   
Eu-152    1112.23        22.         1.     0.001   961.69   2.091E-02   
Co-60     1172.92        26.        -6.    -0.002   251.32  -1.294E-02   
Eu-154    1277.82        12.         4.     0.001   287.92   2.333E-02   
Co-60     1331.89        17.         2.     0.001   708.03   3.991E-03   
Eu-152    1407.68        15.         1.     0.000   844.93   1.522E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.7442E-01    3.7442E-01   1.1241E-01    1.1563E-01  5.504E-02
Am-241 #A   -8.2424E-02   -8.2443E-02   1.7354E-01    1.7365E-01  1.380E-01
Bi-212 #     5.6316E-01    5.6316E-01   3.9995E-01    4.0099E-01  2.489E-01
Bi-214       3.8245E-01    3.8247E-01   8.7836E-02    8.9503E-02  3.996E-02
Co-60  #A    3.9125E-03    3.9907E-03   2.8256E-02    2.8256E-02  2.272E-02
Cs-137 #A   -1.0175E-03   -1.0210E-03   2.3209E-02    2.3209E-02  1.900E-02
Eu-152 #A    2.2996E-02    2.3174E-02   5.6942E-02    5.6952E-02  5.703E-02
Eu-154 #A    2.0689E-02    2.0941E-02   5.0059E-02    5.0071E-02  1.537E-01
K-40         9.4588E+00    9.4588E+00   1.0163E+00    1.1216E+00  2.971E-01
Pa-234 #A    2.6722E-02    2.6722E-02   9.7178E-02    9.7404E-02  7.456E-02
Pb-212       3.3868E-01    3.3868E-01   7.2650E-02    7.6671E-02  3.860E-02
Pb-214       4.1053E-01    4.1056E-01   9.2858E-02    9.4822E-02  4.893E-02
Ra-226 #     1.0669E+00    1.0670E+00   5.5223E-01    5.5559E-01  3.585E-01
Th-234 #A    5.9476E-02    5.9476E-02   1.6517E-01    1.6527E-01  1.178E+00
Tl-208       1.5791E-01    1.5791E-01   4.1482E-02    4.2695E-02  1.663E-02
U-235  #A    5.3707E-02    5.3707E-02   2.9702E-02    2.9880E-02  1.364E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.275E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2753009E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-12                Received:        03/19/13                      
Lab ID:          244328-010                    Prepared:        03/29/13 14:02                
Matrix:          Soil                          Analyzed:        05/13/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:14                                                               

Analyte                   Result          Uncert          MDA        Project MDA  
Americium-241                        0.03950 U         0.1689        0.1368            0.9    
Bismuth-212                          0.2191            0.2044        0.1457                   
Bismuth-214                          0.3277            0.07285       0.02969                  
Cesium-137                           0.006945 U        0.02546       0.02026           0.07   
Cobalt-60                            0.005566 U        0.007505      0.02747           0.03   
Europium-152                        -0.00003458 U      0.04880       0.04020           0.1    
Europium-154                         0.0007747 U       0.06021       0.04948           0.2    
Lead-212                             0.3594            0.07248       0.03892                  
Lead-214                             0.4281            0.08536       0.03858                  
Potassium-40                        10.79              1.004         0.2409                   
Protactinium-234                     0.003138 U        0.1480        0.1215                   
Radium-226 (By Bismuth-214)          0.3277            0.07285       0.02969           0.2    
Thallium-208                         0.1544            0.03924       0.01588                  
Thorium-232 (By Actinium-228)        0.4338            0.1307        0.05736           0.9    
Thorium-234                          0.3610 U          0.4866        0.3835                   
Uranium-235                          0.03869           0.04069       0.03169           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244328-010                   Client ID : 12-PE-E0806-12        

Seqnum : 1523191952008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130513_008                                Batch         : 196731                       Time      : 13-MAY-2013 14:30     

Cal    : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15     Caldate       : 13-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 350.4 g                      Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.03950           0.1368       0.9       .16885           .16889           0          u        

Bismuth-212                         0.2191            0.1457                 .20435           .20489           0.068      u        

Bismuth-214                         0.3277            0.02969                .072853          .076076          -0.026     u        

Cesium-137                          0.006945          0.02026      0.07      .025459          .025463          0.0036     u        

Cobalt-60                           0.005566          0.02747      0.03      .0075053         .0075144         0.0014     u        

Europium-152                        -0.00003458       0.04020      0.1       .048801          .048801          0.012      u        

Europium-154                        0.0007747         0.04948      0.2       .060213          .060213          -0.038     u        

Lead-212                            0.3594            0.03892                .072481          .077348          0.0072     u        

Lead-214                            0.4281            0.03858                .085358          .090213          -0.015     u        

Potassium-40                        10.79             0.2409                 1.004            1.2566           -0.41      u        

Protactinium-234                    0.003138          0.1215                 .14797           .14797           0.011      u        

Radium-226 (By Bismuth-214)         0.3277            0.02969      0.2       .072853          .076076          -0.026     u        

Thallium-208                        0.1544            0.01588                .039235          .04056           0.0048     u        

Thorium-232 (By Actinium-228)       0.4338            0.05736      0.9       .13071           .13395           0.034      u        

Thorium-234                         0.3610            0.3835                 .48658           .48766           0.028      u        

Uranium-235                         0.03869           0.03169      0.18      .040686          .040791          0.028      u        

u=use  

Page 1 of 1                                                                                                           1523191952008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-12          
Sample Description: 244328-010, 196731 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:14           Live Time: 2700   sec

Acquisition Time: 5/13/2013 14:30:52        Real Time: 2703   sec
Analysis Time: 5/14/2013 08:26           Dead Time: 0.12   %

Analysis Quantity: 3.504E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisReduced.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.338E-01      1.307E-01      1.339E-01      5.736E-02
Am-241    #AB    3.950E-02      1.689E-01      1.689E-01      1.368E-01
Bi-212    #      2.191E-01      2.044E-01      2.049E-01      1.457E-01
Bi-214           3.277E-01      7.285E-02      7.608E-02      2.969E-02
Co-60     #AB    5.566E-03      7.505E-03      7.514E-03      2.747E-02
Cs-137    #AB    6.945E-03      2.546E-02      2.546E-02      2.026E-02
Eu-152    #AB   -3.458E-05      4.880E-02      4.880E-02      4.020E-02
Eu-154    #AB    7.747E-04      6.021E-02      6.021E-02      4.948E-02
K-40             1.079E+01      1.004E+00      1.257E+00      2.409E-01
Pa-234    #AB    3.138E-03      1.480E-01      1.480E-01      1.215E-01
Pb-212           3.594E-01      7.248E-02      7.735E-02      3.892E-02
Pb-214           4.281E-01      8.536E-02      9.021E-02      3.858E-02
Ra-226    #      6.017E-01      5.890E-01      5.908E-01      4.557E-01
Th-234    #AB    3.610E-01      4.866E-01      4.877E-01      3.835E-01
Tl-208    #      1.544E-01      3.924E-02      4.056E-02      1.588E-02
U-235     #      3.869E-02      4.069E-02      4.079E-02      3.169E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.377E+01

Analyst: Chris Fluty
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Sample description                                             
244328-010, 196731                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513_008.An1

Acquisition information
Start time:                 5/13/2013 14:30:52
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisReduced.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5040E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5040E+02) = 

7.7132E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1535

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.10        7. 213.76   0.88  1.345E-02    59.54  36.300    PBC<MDA Am241 
74.64      102.  16.18   0.89  2.582E-02    74.81   9.600  1.173E+00 Pb212 
76.97       81.  20.34   0.89  2.750E-02    77.11  17.500  4.787E-01 Pb212 
87.21       40.  41.77   1.20  3.399E-02    87.20   6.300  5.337E-01 Pb212 
92.64       26.  67.39   0.90  3.682E-02    92.60   5.600    PBC<MDA Th234 
99.90       14. 100.26   0.91  3.944E-02    98.44  25.100    PBC<MDA Pa234 
121.27       14. 109.74   0.93  4.598E-02   121.87  28.590    PBC<MDA Eu152 
185.73       34.  52.58   0.99  4.662E-02   185.70  54.000  3.869E-02 U235  

186.20   3.600  5.808E-01 Ra226 
185.87       35.  48.95   0.99  4.658E-02   185.70  54.000    PBC<MDA U235  

186.20   3.600  6.017E-01 Ra226 
238.64      236.   9.75   1.06  4.202E-02   238.63  43.100  3.594E-01 Pb212 
241.78       58.  26.27   1.46  4.173E-02   241.92   7.470  5.274E-01 Pb214 
270.47       17.  65.52   1.06  3.924E-02   270.25   3.460    PBC<MDA Ac228 
295.29      102.  16.11   0.83  3.720E-02   295.22  19.200  3.904E-01 Pb214 
300.10       16.  62.82   1.09  3.683E-02   300.09   3.270    PBC<MDA Pb212 
338.50       62.  19.26   0.86  3.410E-02   338.40  12.010  4.135E-01 Ac228 
351.99      193.   9.56   1.17  3.324E-02   351.79  37.100  4.281E-01 Pb214 
463.19       12.  73.96   1.22  2.762E-02   463.00   4.400    PBC<MDA Ac228 
582.93      110.  12.70   1.18  2.357E-02   583.14  86.000  1.544E-01 Tl208 
609.38      121.  11.11   0.68  2.287E-02   609.69  46.090  3.277E-01 Bi214 
661.32        4. 183.28   1.39  2.162E-02   661.66  84.620    PBC<MDA Cs137 
664.66        5. 184.07   1.39  2.153E-02   665.45   1.560    PBC<MDA Bi214 
726.95       18.  46.63   1.45  2.026E-02   727.17  11.800  2.191E-01 Bi212 
795.79        3. 234.41   1.50  1.905E-02   794.95   4.250    PBC<MDA Ac228 
860.41        5. 141.71   1.56  1.803E-02   860.47  12.000    PBC<MDA Tl208 
911.39       76.  14.56   0.69  1.732E-02   911.07  29.000  4.338E-01 Ac228 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
934.13        9.  74.10   1.62  1.702E-02   934.05   3.170    PBC<MDA Bi214 
945.69        4. 174.26   1.62  1.687E-02   946.00  12.000    PBC<MDA Pa234 
969.20       28.  32.59   1.64  1.658E-02   968.90  17.460  2.772E-01 Ac228 

1120.60       45.  19.17   0.81  1.494E-02  1120.28  15.040  5.771E-01 Bi214 
1332.26        7.  67.42   1.93  1.311E-02  1332.50  99.980  1.623E-02 Co60  
1377.51        6. 101.37   1.97  1.277E-02  1377.65   4.020    PBC<MDA Bi214 
1408.59        5. 122.96   1.99  1.255E-02  1407.98   2.480  4.263E-01 Bi214 

1408.08  21.210  4.985E-02 Eu152 
1408.66        5. 120.99   1.99  1.255E-02  1407.98   2.480    PBC<MDA Bi214 

1408.08  21.210  5.052E-02 Eu152 
1461.00      512.   4.48   1.82  1.219E-02  1460.80  10.700  1.079E+01 K40   
1621.78        0. 899.90   2.15  1.119E-02  1620.56   2.750    PBC<MDA Bi212 
1764.08        6.  49.28   2.26  1.039E-02  1764.51  15.920    PBC<MDA Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisReduced.lib      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.63    59.10       101.         7.     0.002   427.52   0.876s
Pb-212    298.74    74.64       100.        78.     0.029    42.75   0.709 
Pb-212    308.02    76.97       104.        58.     0.021    57.88   0.859 
Pb-212    348.94    87.21       104.        40.     0.015    83.55   1.204s
Th-234    370.66    92.64       141.        26.     0.010   134.78   0.905s
Pa-234    399.68    99.90        98.        14.     0.005   200.51   0.910s
Eu-152    485.07   121.27       112.        14.     0.005   219.48   0.931s
U-235     651.55   162.93       117.        -5.    -0.002   619.95   0.967s
U-235     742.67   185.73       144.        34.     0.013   105.15   0.986s
Ra-226    743.21   185.87       132.        35.     0.013    97.90   0.987s
Pb-212    954.13   238.64       112.       228.     0.084    19.50   1.056 
Pb-214    966.66   241.78        71.        58.     0.021    52.54   1.458s
Ac-228   1081.37   270.47        52.        17.     0.006   131.03   1.060s
Pb-214   1180.56   295.29        63.        98.     0.036    32.22   0.827 
Pb-212   1199.78   300.10        59.        16.     0.006   125.65   1.085 
Ac-228   1353.28   338.50        34.        59.     0.022    38.51   0.858 
Pb-214   1407.22   351.99        51.       185.     0.068    19.12   1.167 
Ac-228   1851.72   463.19        34.        12.     0.004   147.92   1.225s
Tl-208   2330.49   582.93        23.       110.     0.041    25.41   1.182s
Bi-214   2436.24   609.38        22.       121.     0.045    22.23   0.675s
Cs-137   2643.93   661.32        31.         4.     0.002   366.57   1.391s
Bi-214   2657.30   664.66        33.         5.     0.002   368.14   1.395 
Eu-154   2892.88   723.57        43.        -6.    -0.002   300.71   1.443s
Bi-212   2906.41   726.95        27.        18.     0.007    93.25   1.446s
Eu-152   3113.24   778.67        24.        -2.    -0.001   756.06   1.488s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:26:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3141.84   785.82        26.        -1.    -0.001  1050.48   1.494s
Ac-228   3181.74   795.79        21.         3.     0.001   468.81   1.502s
Tl-208   3440.20   860.41        24.         5.     0.002   283.43   1.555 
Ac-228   3644.10   911.39        19.        76.     0.028    29.13   0.689s
Bi-214   3735.07   934.13        18.         9.     0.003   148.21   1.615s
Pa-234   3781.33   945.69        22.         4.     0.001   348.51   1.625s
Ac-228   3859.48   965.23        54.        -5.    -0.002   407.34   1.640s
Ac-228   3875.37   969.20        28.        28.     0.010    65.18   1.643s
Bi-214   4481.09  1120.60        15.        45.     0.017    38.34   0.806s
Co-60    4692.86  1173.52        35.        -3.    -0.001   664.30   1.807s
Co-60    5328.11  1332.26         9.         7.     0.003   134.83   1.932s
Bi-214   5509.22  1377.51        14.         6.     0.002   202.74   1.967s
Bi-214   5633.92  1408.66        14.         5.     0.002   241.99   1.990 
Eu-152   5633.62  1408.59        14.         5.     0.002   245.92   1.990s
K-40     5843.39  1461.00        22.       493.     0.182     8.96   1.818 
Bi-214   6025.28  1506.43        13.        -1.     0.000   836.71   2.068s
Bi-212   6487.08  1621.78         5.         0.     0.000  1799.79   2.152s
Bi-214   7056.86  1764.08         9.         6.     0.002    98.56   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3375E-01                                      3.65E+11             
911.07 4.338E-01  (P 5.736E-02 1.46E+01 2.90E+01 G  
968.90 2.772E-01 -   1.214E-01 3.26E+01 1.75E+01 GA 
338.40 4.135E-01   P 9.432E-02 1.93E+01 1.20E+01 GA 
964.77-1.800E-01 -   5.900E-01 2.04E+02 4.99E+00 GA 
463.00 2.831E-01 &   3.177E-01 7.40E+01 4.40E+00 GA 
794.95 9.989E-02 -   3.732E-01 2.34E+02 4.25E+00 GA 
270.25 3.520E-01 &   3.525E-01 6.55E+01 3.46E+00 GA 

Am-241   I   3.9496E-02                                      3.65E+11             
59.54 3.950E-02 &(  1.368E-01 2.14E+02 3.63E+01 G  

Bi-212   N   2.1913E-01                                      3.65E+11             
727.17 2.191E-01 ?(  1.457E-01 4.66E+01 1.18E+01 G  

1620.56 3.296E-02 -   4.801E-01 9.00E+02 2.75E+00 GA 
785.42-1.031E-01 -   8.803E-01 5.25E+02 2.00E+00 GA 

Bi-214   N   3.2773E-01                                      3.65E+11             
609.69 3.277E-01  (  2.969E-02 1.11E+01 4.61E+01 G  

1764.51 1.088E-01 - P 1.206E-01 4.93E+01 1.59E+01 GA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:26:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1120.28 5.771E-01 + P 1.133E-01 1.92E+01 1.50E+01 GA 
768.36 0.000E+00 -   3.235E-01 1.00E+03 4.89E+00 GA 

1377.65 3.143E-01 &   4.775E-01 1.01E+02 4.02E+00 GA 
934.05 4.800E-01 &   5.239E-01 7.41E+01 3.17E+00 GA 

1407.98 4.321E-01     7.964E-01 1.21E+02 2.48E+00 GA 
1509.19-1.364E-01 &   9.184E-01 4.18E+02 2.19E+00 GA 
665.45 3.896E-01     1.143E+00 1.84E+02 1.56E+00 GA 

Co-60    T   5.5664E-03                                      3.65E+11             
1173.24-5.110E-03 ?(  2.747E-02 3.32E+02 9.99E+01 G  
1332.50 1.623E-02 ?(  1.513E-02 6.74E+01 1.00E+02 G  

Cs-137   I   6.9452E-03                                      3.65E+11             
661.66 6.945E-03 ?(  2.026E-02 1.83E+02 8.46E+01 G  

Eu-152   I  -3.4575E-05                                      3.65E+11             
344.30-3.457E-05 %(  4.020E-02 7.06E+04 2.70E+01 G  
121.87 3.051E-02 &   5.350E-02 1.10E+02 2.86E+01 GA 

1408.08 4.985E-02 ?   9.352E-02 1.23E+02 2.12E+01 GA 
964.05 1.545E-03 %   2.073E-01 8.15E+03 1.46E+01 GA 
778.90-2.117E-02 +   1.294E-01 3.78E+02 1.30E+01 GA 
411.09-1.042E-02 %   6.643E-01 3.87E+03 2.26E+00 GA 

Eu-154   I   7.7469E-04                                      3.65E+11             
1274.80 7.747E-04 &(  4.948E-02 3.89E+03 3.55E+01 G  
123.10 0.000E+00 &   4.297E-02 1.00E+03 4.05E+01 GA 
723.30-4.565E-02 +   1.091E-01 1.50E+02 1.97E+01 GA 

K-40     N   1.0793E+01                                      3.65E+11             
1460.80 1.079E+01  (P 2.409E-01 4.48E+00 1.07E+01 G  

Pa-234   N   3.1376E-03                                      3.65E+11             
883.24 3.138E-03 %(  1.215E-01 2.36E+03 1.50E+01 G  
98.44 4.183E-02 ?   6.668E-02 1.00E+02 2.51E+01 GA 

946.00 5.618E-02 &   1.545E-01 1.74E+02 1.20E+01 GA 

Pb-212   N   3.5940E-01                                      3.65E+11             
238.63 3.594E-01  (P 3.892E-02 9.75E+00 4.31E+01 G  
77.11 3.401E-01     1.409E-01 2.89E+01 1.75E+01 GA 
74.81 8.946E-01 +   2.672E-01 2.14E+01 9.60E+00 GA 
87.20 5.337E-01 +   3.170E-01 4.18E+01 6.30E+00 GA 

300.09 3.833E-01   P 4.240E-01 6.28E+01 3.27E+00 GA 

Pb-214   N   4.2808E-01                                      3.65E+11             
351.79 4.281E-01  (P 3.858E-02 9.56E+00 3.71E+01 G  
295.22 3.904E-01   P 7.417E-02 1.61E+01 1.92E+01 GA 
241.92 5.274E-01   P 1.805E-01 2.63E+01 7.47E+00 GA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:26:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.0166E-01                                      3.65E+11             
186.20 6.017E-01 *(  4.557E-01 4.90E+01 3.60E+00 G  

Th-234   N   3.6101E-01                                      3.65E+11             
92.60 3.610E-01 *(  3.835E-01 6.74E+01 5.60E+00 G  

Tl-208   N   1.5443E-01                                      3.65E+11             
583.14 1.544E-01 @(  1.588E-02 1.27E+01 8.60E+01 G  
860.47 6.819E-02 -   1.513E-01 1.42E+02 1.20E+01 GA 

U-235    N   3.8692E-02                                      3.65E+11             
185.70 3.869E-02 *(  3.169E-02 5.26E+01 5.40E+01 G  
143.76 0.000E+00 &   1.675E-01 1.00E+03 1.05E+01 GA 
163.35-6.330E-02 -   3.199E-01 3.10E+02 4.70E+00 GA 

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:26:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.10       101.         7.     0.002   427.52   3.950E-02   
Th-234      92.64       141.        26.     0.010   134.78   3.610E-01   
Pa-234      99.90        98.        14.     0.005   200.51   4.183E-02   
Eu-152     121.27       112.        14.     0.005   219.48   3.051E-02   
U-235      162.93       117.        -5.    -0.002   619.95  -6.330E-02   
U-235      185.73       144.        34.     0.013   105.15   3.869E-02   
Ra-226     185.87       132.        35.     0.013    97.90   6.017E-01   
Cs-137     661.32        31.         4.     0.002   366.57   6.945E-03   
Eu-154     723.57        43.        -6.    -0.002   300.71  -4.565E-02   
Bi-212     726.95        27.        18.     0.007    93.25   2.191E-01   
Eu-152     778.67        24.        -2.    -0.001   756.06  -2.117E-02   
Bi-212     785.82        26.        -1.    -0.001  1050.48  -1.031E-01   
Pa-234     945.69        22.         4.     0.001   348.51   5.618E-02   
Co-60     1173.52        35.        -3.    -0.001   664.30  -5.110E-03   
Co-60     1332.26         9.         7.     0.003   134.83   1.623E-02   
Eu-152    1408.59        14.         5.     0.002   245.92   4.985E-02   
Bi-212    1621.78         5.         0.     0.000  1799.79   3.296E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3375E-01    4.3375E-01   1.3071E-01    1.3395E-01  5.736E-02
Am-241 #A    3.9496E-02    3.9496E-02   1.6885E-01    1.6889E-01  1.368E-01
Bi-212 #     2.1913E-01    2.1913E-01   2.0435E-01    2.0489E-01  1.457E-01
Bi-214       3.2773E-01    3.2773E-01   7.2853E-02    7.6076E-02  2.969E-02
Co-60  #A    5.5664E-03    5.5664E-03   7.5053E-03    7.5144E-03  2.747E-02
Cs-137 #A    6.9452E-03    6.9452E-03   2.5459E-02    2.5463E-02  2.026E-02
Eu-152 #A   -3.4575E-05   -3.4575E-05   4.8801E-02    4.8801E-02  4.020E-02
Eu-154 #A    7.7469E-04    7.7469E-04   6.0213E-02    6.0213E-02  4.948E-02
K-40         1.0793E+01    1.0793E+01   1.0040E+00    1.2566E+00  2.409E-01
Pa-234 #A    3.1376E-03    3.1376E-03   1.4797E-01    1.4797E-01  1.215E-01
Pb-212       3.5940E-01    3.5940E-01   7.2481E-02    7.7348E-02  3.892E-02
Pb-214       4.2808E-01    4.2808E-01   8.5358E-02    9.0213E-02  3.858E-02
Ra-226 #     6.0166E-01    6.0166E-01   5.8904E-01    5.9079E-01  4.557E-01
Th-234 #A    3.6101E-01    3.6101E-01   4.8658E-01    4.8766E-01  3.835E-01
Tl-208 #     1.5443E-01    1.5443E-01   3.9235E-02    4.0560E-02  1.588E-02
U-235  #     3.8692E-02    3.8692E-02   4.0686E-02    4.0791E-02  3.169E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:26:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_008.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.250E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2496067E+01  pCi/g         

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-13                Received:        03/19/13                      
Lab ID:          244328-011                    Prepared:        03/29/13 14:10                
Matrix:          Soil                          Analyzed:        05/13/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05318 U        0.1623         0.1303            0.9     
Bismuth-212                          0.4597           0.3919         0.2520                    
Bismuth-214                          0.3491           0.08977        0.04603                   
Cesium-137                           0.02266          0.02518        0.01811           0.07    
Cobalt-60                           -0.005515 U       0.02611        0.02067           0.03    
Europium-152                         0.02081 U        0.05348        0.07121           0.1     
Europium-154                         0.03632 U        0.1212         0.1457            0.2     
Lead-212                             0.3166           0.06451        0.03368                   
Lead-214                             0.3789           0.08431        0.03976                   
Potassium-40                        11.55             1.098          0.2815                    
Protactinium-234                     0.02343 U        0.08328        0.06299                   
Radium-226 (By Bismuth-214)          0.3491           0.08977        0.04603           0.2     
Thallium-208                         0.1227           0.03184        0.01184                   
Thorium-232 (By Actinium-228)        0.4397           0.1431         0.06335           0.9     
Thorium-234                          0.4879 U         0.4292         1.150                     
Uranium-235                          0.1377           0.1422         0.1077            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244328-011                   Client ID : 12-PE-E0806-13        

Seqnum : 1523191952007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130513_007                                Batch         : 196731                       Time      : 13-MAY-2013 13:43     

Cal    : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15     Caldate       : 13-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328.96 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.05318           0.1303       0.9       .16232           .16236           0          u        

Bismuth-212                         0.4597            0.2520                 .39185           .39256           0.068      u        

Bismuth-214                         0.3491            0.04603                .089769          .09113           -0.026     u        

Cesium-137                          0.02266           0.01811      0.07      .025182          .025203          0.0036     u        

Cobalt-60                           -0.005515         0.02067      0.03      .026113          .026114          0.0014     u        

Europium-152                        0.02081           0.07121      0.1       .053481          .05349           0.012      u        

Europium-154                        0.03632           0.1457       0.2       .12119           .1212            -0.038     u        

Lead-212                            0.3166            0.03368                .064505          .068451          0.0072     u        

Lead-214                            0.3789            0.03976                .084314          .086156          -0.015     u        

Potassium-40                        11.55             0.2815                 1.0983           1.2416           -0.41      u        

Protactinium-234                    0.02343           0.06299                .083281          .083484          0.011      u        

Radium-226 (By Bismuth-214)         0.3491            0.04603      0.2       .089769          .09113           -0.026     u        

Thallium-208                        0.1227            0.01184                .031843          .032797          0.0048     u        

Thorium-232 (By Actinium-228)       0.4397            0.06335      0.9       .14305           .14654           0.034      u        

Thorium-234                         0.4879            1.150                  .42921           .43168           0.028      u        

Uranium-235                         0.1377            0.1077       0.18      .14216           .1424            0.028      u        

u=use  

Page 1 of 1                                                                                                           1523191952007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-13          
Sample Description: 244328-011, 196731 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:21           Live Time: 2700   sec

Acquisition Time: 5/13/2013 13:43:19        Real Time: 2704   sec
Analysis Time: 5/14/2013 08:27           Dead Time: 0.13   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.397E-01      1.430E-01      1.465E-01      6.335E-02
Am-241    #AB    5.318E-02      1.623E-01      1.624E-01      1.303E-01
Bi-212    #      4.597E-01      3.919E-01      3.926E-01      2.520E-01
Bi-214           3.491E-01      8.977E-02      9.113E-02      4.603E-02
Co-60     #AB   -5.515E-03      2.611E-02      2.611E-02      2.067E-02
Cs-137    #      2.266E-02      2.518E-02      2.520E-02      1.811E-02
Eu-152    #AB    2.081E-02      5.348E-02      5.349E-02      7.121E-02
Eu-154    #AB    3.632E-02      1.212E-01      1.212E-01      1.457E-01
K-40             1.155E+01      1.098E+00      1.242E+00      2.815E-01
Pa-234    #AB    2.343E-02      8.328E-02      8.348E-02      6.299E-02
Pb-212           3.166E-01      6.450E-02      6.845E-02      3.368E-02
Pb-214           3.789E-01      8.431E-02      8.616E-02      3.976E-02
Ra-226    #      6.973E-01      5.193E-01      5.208E-01      3.850E-01
Th-234    #AB    4.879E-01      4.292E-01      4.317E-01      1.150E+00
Tl-208           1.227E-01      3.184E-02      3.280E-02      1.184E-02
U-235     #      1.377E-01      1.422E-01      1.424E-01      1.077E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.509E+01

Analyst: Chris Fluty
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Sample description                                             
244328-011, 196731                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513_007.An1

Acquisition information
Start time:                 5/13/2013 13:43:19
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2896E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2896E+02) = 

8.2159E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0918

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.64        8. 152.62   0.88  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.28        4. 341.29   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.06      102.  17.19   0.90  2.757E-02
92.79       38.  43.98   0.90  3.682E-02    92.59   4.343  7.309E-01 Th234 

93.35   5.760  5.456E-01 U235  
93.35   4.100  7.665E-01 Ac228 
93.35   5.760  5.456E-01 U235  

92.82       37.  42.87   0.91  3.718E-02    92.59   4.343  7.026E-01 Th234 
93.35   5.760  5.245E-01 U235  
93.35   4.100  7.368E-01 Ac228 

93.02       54.  30.98   0.42  3.718E-02    93.35   5.760  7.601E-01 U235  
93.35   4.100  1.068E+00 Ac228 

121.59        3. 380.72   0.93  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  8.205E-03 Eu152 

128.95        6. 177.73   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.94       18.  68.26   0.95  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.022E-01 U235  
163.32       17.  77.45   0.97  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.142E-01 U235  
185.90       38.  37.24   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.973E-01 Ra226 
185.72  57.000  4.345E-02 U235  

185.92       38.  37.82   0.99  4.662E-02   185.72  57.000  4.354E-02 U235  
186.21   3.555  6.987E-01 Ra226 

238.57      200.   9.79   1.10  4.203E-02   238.63  43.600  3.193E-01 Pb212 
242.04       36.  35.00   0.82  4.172E-02   242.00   7.268  3.627E-01 Pb214 
277.29        8. 142.68   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.08       94.  16.13   1.04  3.722E-02   295.22  18.414  4.021E-01 Pb214 
299.86       11.  72.25   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.47       39.  27.30   1.12  3.412E-02   338.32  11.400  3.074E-01 Ac228 
344.28        2. 797.35   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  5.448E-03 Eu152 
352.01      152.  10.55   1.36  3.324E-02   351.93  35.600  3.702E-01 Pb214 
569.18        1. 675.36   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.39       81.  12.98   1.25  2.357E-02   583.19  85.000  1.227E-01 Tl208 
609.20      131.  11.68   0.79  2.288E-02   609.31  45.490  3.491E-01 Bi214 
660.71       14.  55.57   1.39  2.162E-02   661.66  84.990  2.266E-02 Cs137 
727.23       19.  42.62   1.45  2.025E-02   727.33   6.650  4.265E-01 Bi212 
778.44        3. 175.42   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.861E-02 Eu152 
785.73        5. 141.94   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
861.22        6. 101.08   1.56  1.803E-02   860.53  12.400    PBC<MDA Tl208 
872.77        2. 421.73   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
882.64        2. 243.65   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.00       66.  15.64   1.29  1.732E-02   911.20  26.200  4.397E-01 Ac228 
945.88        1. 525.56   1.62  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.27       21.  42.24   1.64  1.658E-02   968.96  15.900  2.425E-01 Ac228 
995.33        3. 240.39   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1004.52        4. 166.82   1.67  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1111.13        1. 433.96   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  2.270E-02 Eu152 
1120.12       39.  25.63   0.33  1.494E-02  1120.29  14.910  5.286E-01 Bi214 
1407.88        4. 128.50   1.99  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.529E-02 Eu152 
1460.96      507.   4.58   1.83  1.219E-02  1460.82  10.550  1.155E+01 K40   
1620.16        1. 756.24   2.15  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.72       37.  15.81   0.50  1.039E-02  1764.49  15.310  7.066E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.41    77.06        92.       102. 3.686E+03   34.37   0.902  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.80    58.64        79.         8.     0.003   305.24   0.876s
Th-234    253.33    63.28       103.         4.     0.002   682.58   0.879s
Th-234    371.25    92.79       123.        38.     0.014    87.97   0.905s
U-235     373.49    93.35       107.        37.     0.014    85.73   0.906D
Ac-228    373.49    93.35        88.        54.     0.020    61.96   0.416D
Eu-152    486.34   121.59        87.         3.     0.001   761.45   0.931s
Eu-154    492.18   123.05       100.        -8.    -0.003   354.30   0.932s
Pa-234    515.76   128.95        58.         6.     0.002   355.45   0.939s
U-235     579.65   144.94        64.        18.     0.007   136.52   0.950s
U-235     653.11   163.32        79.        17.     0.006   154.89   0.967 
U-235     743.41   185.92        84.        38.     0.014    75.64   0.986s
Ra-226    743.35   185.90        81.        38.     0.014    74.47   0.987s
U-235     810.86   202.79        49.        -3.    -0.001   769.55   1.003s
Pb-212    953.85   238.57        76.       192.     0.071    19.59   1.104 
Pb-214    967.73   242.04        52.        36.     0.013    70.00   0.821 
Tl-208   1108.63   277.29        55.         8.     0.003   285.35   1.066s
Pb-214   1179.73   295.08        51.        91.     0.034    32.25   1.037 
Pb-212   1198.82   299.86        39.        11.     0.004   144.49   1.085s
Ac-228   1353.18   338.47        46.        39.     0.015    54.59   1.118s
Eu-152   1376.38   344.28        80.         2.     0.001  1594.71   1.123s
Pb-214   1407.26   352.01        44.       144.     0.053    21.09   1.359s
Pa-234   2275.51   569.18        22.         1.     0.000  1350.72   1.314s
Tl-208   2332.33   583.39        11.        81.     0.030    25.95   1.247 
Bi-214   2435.54   609.20        46.       119.     0.044    23.36   0.789s
Cs-137   2641.53   660.71        22.        14.     0.005   111.15   1.391s
Bi-212   2907.52   727.23        23.        19.     0.007    85.24   1.446s
Eu-152   3112.34   778.44        14.         3.     0.001   350.84   1.488s
Bi-212   3141.50   785.73        19.         5.     0.002   283.87   1.494s
Tl-208   3443.43   861.22        14.         6.     0.002   202.15   1.555s
Eu-154   3489.63   872.77        19.         2.     0.001   843.47   1.566s
Pa-234   3529.13   882.64        17.         2.     0.001   487.29   1.574s
Ac-228   3642.57   911.00        16.        66.     0.024    31.28   1.291 
Pa-234   3782.07   945.88        23.         1.     0.000  1051.12   1.625s
Eu-152   3849.29   962.68        32.        -7.    -0.003   239.75   1.639s
Ac-228   3875.67   969.27        29.        21.     0.008    84.48   1.643s
Eu-154   3979.91   995.33        17.         3.     0.001   480.79   1.665s
Eu-154   4016.67  1004.52        19.         4.     0.001   333.64   1.672s
Eu-152   4443.21  1111.13        20.         1.     0.001   867.93   1.758s
Bi-214   4479.20  1120.12        18.        39.     0.014    51.26   0.329s
Eu-154   5093.40  1273.61        23.        -1.     0.000  1818.43   1.886s
Co-60    5329.75  1332.67        14.        -2.    -0.001   473.48   1.932s
Eu-152   5630.80  1407.88        10.         4.     0.001   257.01   1.990s
K-40     5843.24  1460.96        26.       488.     0.181     9.15   1.834 
Bi-212   6480.59  1620.16         7.         1.     0.000  1512.48   2.153s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.44  1764.72         3.        37.     0.014    31.62   0.499s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3969E-01                                      5.12E+12             
911.20 4.397E-01  (P 6.335E-02 1.56E+01 2.62E+01 G  
968.96 2.425E-01 -   1.445E-01 4.22E+01 1.59E+01 G  
338.32 3.074E-01 - P 1.231E-01 2.73E+01 1.14E+01 G  

Energy duplication    
93.35 1.068E+00 +   4.375E-01 3.10E+01 4.10E+00 XA 

Am-241   I   5.3177E-02                                      1.58E+05             
59.54 5.318E-02 ?(  1.303E-01 1.53E+02 3.59E+01 G  

Bi-212   N   4.5971E-01                                      5.12E+12             
727.33 4.265E-01  (  2.520E-01 4.26E+01 6.65E+00 G  
785.37 6.588E-01 ?(  1.455E+00 1.42E+02 1.11E+00 G  

1620.74 9.069E-02 -   1.110E+00 7.56E+02 1.51E+00 G  

Bi-214   N   3.4907E-01                                      5.84E+05             
609.31 3.491E-01  (P 4.603E-02 1.17E+01 4.55E+01 G  

1120.29 5.286E-01 + P 1.363E-01 2.56E+01 1.49E+01 G  
1764.49 7.066E-01 + P 7.778E-02 1.58E+01 1.53E+01 G  

Co-60    T  -5.5151E-03                                      1.93E+03             
1332.49-5.515E-03 ?(  2.067E-02 2.37E+02 1.00E+02 G  
1173.23 6.374E-04 %   1.821E-02 1.74E+03 9.98E+01 G  

Cs-137   I   2.2656E-02                                      1.10E+04             
661.66 2.266E-02 &(  1.811E-02 5.56E+01 8.50E+01 G  

Eu-152   I   2.0809E-02                                      4.94E+03             
344.28 5.448E-03 ?(  7.121E-02 7.97E+02 2.66E+01 G  
121.78 8.205E-03 ?(  5.096E-02 3.81E+02 2.84E+01 G  
778.90 3.861E-02 &(  1.057E-01 1.75E+02 1.30E+01 G  
964.08-8.948E-02 +   1.678E-01 1.20E+02 1.45E+01 G  

1112.08 2.270E-02 &(  1.594E-01 4.34E+02 1.34E+01 G  
1408.01 4.529E-02 ?(  8.805E-02 1.29E+02 2.09E+01 G  

Eu-154   I   3.6323E-02                                      3.14E+03             
873.18 2.137E-02 ?(  1.457E-01 4.22E+02 1.22E+01 G  
123.07-1.342E-02 +   3.838E-02 1.77E+02 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-4.843E-03 +   7.196E-02 9.09E+02 3.49E+01 G  
723.30 2.876E-03 %   1.029E-01 2.18E+03 2.00E+01 G  

1004.72 4.115E-02 ?(  1.077E-01 1.67E+02 1.79E+01 G  
996.25 4.544E-02 ?(  1.737E-01 2.40E+02 1.05E+01 G  

K-40     N   1.1546E+01                                      4.57E+11             
1460.82 1.155E+01  (P 2.815E-01 4.58E+00 1.06E+01 G  

Pa-234   N   2.3430E-02                                      1.63E+12             
131.30 2.208E-02 ?(  6.299E-02 1.78E+02 1.82E+01 G  
569.50 1.348E-02 &(  1.483E-01 6.75E+02 9.30E+00 G  
946.00 1.756E-02 ?(  1.499E-01 5.26E+02 1.35E+01 G  
880.52-1.855E-03 %   1.705E-01 5.59E+03 1.05E+01 G  
883.24 4.367E-02 ?(  1.692E-01 2.44E+02 9.70E+00 G  

Pb-212   N   3.1660E-01                                      5.12E+12             
238.63 3.193E-01  (P 3.368E-02 9.79E+00 4.36E+01 G  
300.09 2.795E-01 ?(P 3.776E-01 7.22E+01 3.18E+00 G  

Pb-214   N   3.7888E-01                                      5.84E+05             
351.93 3.702E-01  (P 3.976E-02 1.05E+01 3.56E+01 G  
295.22 4.021E-01  (P 7.424E-02 1.61E+01 1.84E+01 G  
242.00 3.627E-01  (P 1.684E-01 3.50E+01 7.27E+00 G  

Ra-226   N   6.9726E-01                                      5.84E+05             
186.21 6.973E-01 ?(  3.850E-01 3.72E+01 3.56E+00 G  

Th-234   N   4.8793E-01                                      1.63E+12             
63.30 2.066E-01 ?(  1.150E+00 3.41E+02 3.75E+00 G  
92.59 7.309E-01  (  4.927E-01 4.40E+01 4.34E+00 G  

Tl-208   N   1.2270E-01                                      5.12E+12             
583.19 1.227E-01  (  1.184E-02 1.30E+01 8.50E+01 G  
277.37 9.076E-02 &   2.063E-01 1.43E+02 6.60E+00 G  
860.53 7.774E-02 -   1.179E-01 1.01E+02 1.24E+01 G  

U-235    N   1.3771E-01                                      2.57E+11             
143.77 1.022E-01 &(  1.077E-01 6.83E+01 1.09E+01 G  
205.32-3.506E-02 -   2.193E-01 3.85E+02 5.02E+00 G  
163.36 2.142E-01  (  2.597E-01 7.74E+01 5.08E+00 G  
185.72 4.354E-02 -   2.451E-02 3.78E+01 5.70E+01 G  

Energy duplication    
93.35 5.245E-01 *   3.420E-01 4.29E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.64        79.         8.     0.003   305.24   5.318E-02   
Th-234      63.28       103.         4.     0.002   682.58   2.066E-01   
Th-234      92.79       123.        38.     0.014    87.97   7.309E-01   
U-235       93.35       107.        37.     0.014    85.73   5.245E-01   
Eu-152     121.59        87.         3.     0.001   761.45   8.205E-03   
Eu-154     123.05       100.        -8.    -0.003   354.30  -1.342E-02   
Pa-234     128.95        58.         6.     0.002   355.45   2.208E-02   
U-235      144.94        64.        18.     0.007   136.52   1.022E-01   
U-235      163.32        79.        17.     0.006   154.89   2.142E-01   
U-235      185.92        84.        38.     0.014    75.64   4.354E-02   
U-235      202.79        49.        -3.    -0.001   769.55  -3.506E-02   
Eu-152     344.28        80.         2.     0.001  1594.71   5.448E-03   
Pa-234     569.18        22.         1.     0.000  1350.72   1.348E-02   
Cs-137     660.71        22.        14.     0.005   111.15   2.266E-02   
Bi-212     727.23        23.        19.     0.007    85.24   4.265E-01   
Eu-152     778.44        14.         3.     0.001   350.84   3.861E-02   
Bi-212     785.73        19.         5.     0.002   283.87   6.588E-01   
Eu-154     872.77        19.         2.     0.001   843.47   2.137E-02   
Pa-234     882.64        17.         2.     0.001   487.29   4.367E-02   
Pa-234     945.88        23.         1.     0.000  1051.12   1.756E-02   
Eu-152     962.68        32.        -7.    -0.003   239.75  -8.948E-02   
Eu-154     995.33        17.         3.     0.001   480.79   4.544E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    1004.52        19.         4.     0.001   333.64   4.115E-02   
Eu-152    1111.13        20.         1.     0.001   867.93   2.270E-02   
Eu-154    1273.61        23.        -1.     0.000  1818.43  -4.843E-03   
Co-60     1332.67        14.        -2.    -0.001   473.48  -5.515E-03   
Eu-152    1407.88        10.         4.     0.001   257.01   4.529E-02   
Bi-212    1620.16         7.         1.     0.000  1512.48   9.069E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3969E-01    4.3969E-01   1.4305E-01    1.4654E-01  6.335E-02
Am-241 #A    5.3164E-02    5.3177E-02   1.6232E-01    1.6236E-01  1.303E-01
Bi-212 #     4.5971E-01    4.5971E-01   3.9185E-01    3.9256E-01  2.520E-01
Bi-214       3.4905E-01    3.4907E-01   8.9769E-02    9.1130E-02  4.603E-02
Co-60  #A   -5.4068E-03   -5.5151E-03   2.6113E-02    2.6114E-02  2.067E-02
Cs-137 #     2.2578E-02    2.2656E-02   2.5182E-02    2.5203E-02  1.811E-02
Eu-152 #A    2.0649E-02    2.0809E-02   5.3481E-02    5.3490E-02  7.121E-02
Eu-154 #A    3.5884E-02    3.6323E-02   1.2119E-01    1.2120E-01  1.457E-01
K-40         1.1546E+01    1.1546E+01   1.0983E+00    1.2416E+00  2.815E-01
Pa-234 #A    2.3430E-02    2.3430E-02   8.3281E-02    8.3484E-02  6.299E-02
Pb-212       3.1660E-01    3.1660E-01   6.4505E-02    6.8451E-02  3.368E-02
Pb-214       3.7886E-01    3.7888E-01   8.4314E-02    8.6156E-02  3.976E-02
Ra-226 #     6.9721E-01    6.9726E-01   5.1927E-01    5.2080E-01  3.850E-01
Th-234 #A    4.8793E-01    4.8793E-01   4.2921E-01    4.3168E-01  1.150E+00
Tl-208       1.2270E-01    1.2270E-01   3.1843E-02    3.2797E-02  1.184E-02
U-235  #C    1.3771E-01    1.3771E-01   1.4216E-01    1.4240E-01  1.077E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.385E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3850290E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-14                Received:        03/19/13                      
Lab ID:          244328-012                    Prepared:        03/29/13 14:17                
Matrix:          Soil                          Analyzed:        05/13/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   341.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:26                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.06568 U        0.1708         0.1370            0.9    
Bismuth-212                          0.6451           0.3940         0.1998                   
Bismuth-214                          0.3577           0.09099        0.04515                  
Cesium-137                           0.0007557 U      0.02169        0.01778           0.07   
Cobalt-60                            0.004939 U       0.02075        0.02209           0.03   
Europium-152                         0.02771 U        0.04093        0.04263           0.1    
Europium-154                         0.04135 U        0.06596        0.1383            0.2    
Lead-212                             0.3345           0.06551        0.03593                  
Lead-214                             0.4294           0.07999        0.03922                  
Potassium-40                        10.95             1.025          0.2268                   
Protactinium-234                     0.004363 U       0.008991       0.08705                  
Radium-226 (By Bismuth-214)          0.3577           0.09099        0.04515           0.2    
Thallium-208                         0.1034           0.03387        0.01780                  
Thorium-232 (By Actinium-228)        0.5313           0.1229         0.04707           0.9    
Thorium-234                          0.6310 U         0.4888         1.162                    
Uranium-235                          0.05108 U        0.02744        0.1428            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244328-012                   Client ID : 12-PE-E0806-14        

Seqnum : 1533191967007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_007                                Batch         : 196731                       Time      : 13-MAY-2013 13:52     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 341.7 g                      Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.06568           0.1370       0.9       .17078           .17085           0          u        

Bismuth-212                         0.6451            0.1998                 .39401           .39539           0.068      u        

Bismuth-214                         0.3577            0.04515                .090993          .092403          -0.026     u        

Cesium-137                          0.0007557         0.01778      0.07      .02169           .02169           0.0036     u        

Cobalt-60                           0.004939          0.02209      0.03      .020748          .020749          0.0014     u        

Europium-152                        0.02771           0.04263      0.1       .040928          .04095           0.012      u        

Europium-154                        0.04135           0.1383       0.2       .065955          .06599           -0.038     u        

Lead-212                            0.3345            0.03593                .065514          .06984           0.0072     u        

Lead-214                            0.4294            0.03922                .079988          .08247           -0.015     u        

Potassium-40                        10.95             0.2268                 1.025            1.1628           -0.41      u        

Protactinium-234                    0.004363          0.08705                .0089907         .0090559         0.011      u        

Radium-226 (By Bismuth-214)         0.3577            0.04515      0.2       .090993          .092403          -0.026     u        

Thallium-208                        0.1034            0.01780                .033868          .034508          0.0048     u        

Thorium-232 (By Actinium-228)       0.5313            0.04707      0.9       .12294           .12881           0.034      u        

Thorium-234                         0.6310            1.162                  .48883           .49245           0.028      u        

Uranium-235                         0.05108           0.1428       0.18      .027442          .027617          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-14          
Sample Description: 244328-012, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:26           Live Time: 2700   sec

Acquisition Time: 5/13/2013 13:52:56        Real Time: 2705   sec
Analysis Time: 5/14/2013 08:46           Dead Time: 0.20   %

Analysis Quantity: 3.417E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.313E-01      1.229E-01      1.288E-01      4.707E-02
Am-241    #AB    6.568E-02      1.708E-01      1.709E-01      1.370E-01
Bi-212           6.451E-01      3.940E-01      3.954E-01      1.998E-01
Bi-214           3.577E-01      9.099E-02      9.240E-02      4.515E-02
Co-60     #AB    4.939E-03      2.075E-02      2.075E-02      2.209E-02
Cs-137    #AB    7.557E-04      2.169E-02      2.169E-02      1.778E-02
Eu-152    #AB    2.771E-02      4.093E-02      4.095E-02      4.263E-02
Eu-154    #AB    4.135E-02      6.596E-02      6.599E-02      1.383E-01
K-40             1.095E+01      1.025E+00      1.163E+00      2.268E-01
Pa-234    #AB    4.363E-03      8.991E-03      9.056E-03      8.705E-02
Pb-212           3.345E-01      6.551E-02      6.984E-02      3.593E-02
Pb-214           4.294E-01      7.999E-02      8.247E-02      3.922E-02
Ra-226           1.070E+00      5.527E-01      5.561E-01      3.628E-01
Th-234     AB    6.310E-01      4.888E-01      4.925E-01      1.162E+00
Tl-208           1.034E-01      3.387E-02      3.451E-02      1.780E-02
U-235     #AB    5.108E-02      2.744E-02      2.762E-02      1.428E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.524E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:46:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_007.An1               

Sample description                                             
244328-012, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_007.An1

Acquisition information
Start time:                 5/13/2013 13:52:56
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4170E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4170E+02) = 

7.9096E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1212

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55       12. 130.02   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.20       14. 118.45   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.69       82.  20.33   0.81  2.752E-02
76.99      108.  15.46   0.81  2.927E-02
89.87       35.  43.22   0.61  3.755E-02
92.63       37.  38.74   0.83  3.899E-02    92.59   4.343  6.481E-01 Th234 

93.35   5.760  4.839E-01 U235  
93.35   5.760  4.839E-01 U235  

92.64       39.  41.23   0.83  3.937E-02    92.59   4.343  6.818E-01 Th234 
93.35   5.760  5.091E-01 U235  

93.40        6. 262.53   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
121.35       11. 130.69   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
162.08        3. 523.55   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.907E-02 U235  
185.90       63.  25.82   1.06  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.070E+00 Ra226 
185.72  57.000  6.669E-02 U235  

185.90       61.  26.86   0.93  4.855E-02   185.72  57.000  6.506E-02 U235  
186.21   3.555  1.044E+00 Ra226 

238.70      221.   9.60   1.07  4.347E-02   238.63  43.600  3.345E-01 Pb212 
241.97       68.  25.81   1.74  4.315E-02   242.00   7.268  6.353E-01 Pb214 
277.30       15.  71.06   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.14      123.  14.93   1.02  3.830E-02   295.22  18.414  4.965E-01 Pb214 
299.91       24.  40.76   1.05  3.789E-02   300.09   3.180  5.911E-01 Pb212 
338.26       50.  23.65   1.16  3.500E-02   338.32  11.400  3.686E-01 Ac228 
351.88      168.  10.31   0.77  3.408E-02   351.93  35.600  3.947E-01 Pb214 
569.62        5. 153.27   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.26       72.  15.48   1.21  2.394E-02   583.19  85.000  1.034E-01 Tl208 
609.51      138.  12.03   0.90  2.321E-02   609.31  45.490  3.611E-01 Bi214 
722.44        2. 379.12   1.45  2.059E-02   723.30  20.050    PBC<MDA Eu154 
727.54       27.  27.82   1.72  2.051E-02   727.33   6.650  5.811E-01 Bi212 
860.90       21.  31.94   0.31  1.823E-02   860.53  12.400  2.722E-01 Tl208 
872.87        6. 120.60   1.57  1.804E-02   873.18  12.170    PBC<MDA Eu154 
882.42        3. 243.79   1.58  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.17       82.  13.19   1.57  1.750E-02   911.20  26.200  5.239E-01 Ac228 
968.79       49.  19.01   1.65  1.675E-02   968.96  15.900  5.436E-01 Ac228 
996.42        2. 289.20   1.67  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1005.24        8.  79.75   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.52       13.  64.07   1.75  1.507E-02  1120.29  14.910  1.643E-01 Bi214 
1173.85        2. 501.02   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.67        4. 151.03   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1333.05        3. 210.03   1.88  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.82        7.  73.86   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      500.   4.54   1.67  1.229E-02  1460.82  10.550  1.095E+01 K40   
1620.61        5.  75.24   2.02  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.06       19.  27.22   2.08  1.048E-02  1764.49  15.310  3.476E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.24    74.75       127.        62. 2.246E+03   59.82   0.869  -      s 
308.44    77.05       101.        93. 3.171E+03   37.66   0.708  -        
359.66    89.87        95.        35. 9.428E+02   86.44   0.606  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.49    59.55       106.        12.     0.004   260.04   0.793s
Th-234    253.08    63.20       129.        14.     0.005   236.90   0.797s
Th-234    370.52    92.59        87.        37.     0.014    77.47   0.830D
U-235     373.57    93.35       112.        39.     0.015    82.46   0.831D
Ac-228    373.57    93.35       126.         6.     0.002   525.05   0.831D
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.47   121.35       106.        11.     0.004   261.39   0.863s
Pa-234    523.62   130.89       133.       -15.    -0.006   224.64   0.874s
U-235     574.10   143.53       133.        -2.    -0.001  1505.32   0.887s
U-235     648.26   162.08        86.         3.     0.001  1047.10   0.909s
U-235     743.46   185.90       106.        61.     0.023    53.73   0.933 
Ra-226    743.46   185.90        84.        63.     0.023    51.64   1.060 
U-235     818.89   204.77       110.       -11.    -0.004   286.99   0.955s
Pb-212    954.51   238.70       100.       216.     0.080    19.20   1.070 
Pb-214    967.57   241.97        96.        68.     0.025    51.62   1.742s
Tl-208   1108.78   277.30        57.        15.     0.006   142.12   1.031 
Pb-214   1180.13   295.14        68.       119.     0.044    29.86   1.019 
Pb-212   1199.19   299.91        43.        24.     0.009    81.51   1.055s
Ac-228   1352.47   338.26        38.        50.     0.019    47.29   1.160 
Eu-152   1386.37   346.74        32.        -3.    -0.001   577.96   1.100s
Pb-214   1406.93   351.88        49.       163.     0.061    20.62   0.769s
Pa-234   2277.45   569.62        26.         5.     0.002   306.54   1.317s
Tl-208   2332.00   583.26        28.        72.     0.027    30.96   1.205 
Bi-214   2436.98   609.51        49.       130.     0.048    24.07   0.895s
Eu-154   2888.59   722.44        26.         2.     0.001   758.23   1.452s
Bi-212   2908.99   727.54        16.        27.     0.010    55.64   1.722 
Eu-152   3114.87   779.02        33.        -5.    -0.002   323.85   1.498s
Tl-208   3442.38   860.90         8.        21.     0.008    63.89   0.315s
Eu-154   3490.22   872.87        19.         6.     0.002   241.21   1.573s
Pa-234   3522.89   881.03        27.        -3.    -0.001   566.26   1.579s
Pa-234   3528.45   882.42        21.         3.     0.001   487.58   1.581s
Ac-228   3643.43   911.17        10.        82.     0.030    26.38   1.567s
Eu-152   3865.19   966.60        72.       -22.    -0.008   118.64   1.642s
Ac-228   3873.95   968.79        19.        49.     0.018    38.02   1.645s
Eu-154   3984.48   996.42        21.         2.     0.001   578.40   1.665s
Eu-154   4019.75  1005.24        15.         8.     0.003   159.50   1.671s
Bi-214   4480.96  1120.52        26.        13.     0.005   128.13   1.751s
Co-60    4694.32  1173.85        30.         2.     0.001  1002.03   1.785s
Eu-154   5097.74  1274.67        20.         4.     0.002   302.06   1.847s
Co-60    5331.39  1333.05        18.         3.     0.001   420.05   1.881s
Eu-152   5630.61  1407.82        10.         7.     0.003   147.72   1.922s
K-40     5842.61  1460.79        19.       484.     0.179     9.08   1.673 
Bi-212   6482.34  1620.61         6.         5.     0.002   150.48   2.025s
Bi-214   7056.66  1764.06        12.        19.     0.007    54.44   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3132E-01                                      5.12E+12             
911.20 5.239E-01 @(  4.707E-02 1.32E+01 2.62E+01 G  
968.96 5.436E-01 ?(  1.130E-01 1.90E+01 1.59E+01 G  
338.32 3.686E-01 -   1.052E-01 2.36E+01 1.14E+01 G  

Energy duplication    
93.35 1.110E-01 -   4.744E-01 2.63E+02 4.10E+00 XA 

Am-241   I   6.5676E-02                                      1.58E+05             
59.54 6.568E-02  (  1.370E-01 1.30E+02 3.59E+01 G  

Bi-212   N   6.4512E-01                                      5.12E+12             
727.33 5.811E-01  (P 1.998E-01 2.78E+01 6.65E+00 G  
785.37-2.560E-02 % P 1.755E+00 1.95E+03 1.11E+00 G  

1620.74 9.272E-01 &(  9.424E-01 7.52E+01 1.51E+00 G  

Bi-214   N   3.5772E-01                                      5.84E+05             
609.31 3.611E-01  (P 4.515E-02 1.20E+01 4.55E+01 G  

1120.29 1.643E-01 -   1.558E-01 6.41E+01 1.49E+01 G  
1764.49 3.476E-01 ?(P 1.466E-01 2.72E+01 1.53E+01 G  

Co-60    T   4.9394E-03                                      1.93E+03             
1332.49 6.644E-03 ?(  2.209E-02 2.10E+02 1.00E+02 G  
1173.23 3.232E-03 ?(  2.634E-02 5.01E+02 9.98E+01 G  

Cs-137   I   7.5567E-04                                      1.10E+04             
661.66 7.557E-04 %(  1.778E-02 1.44E+03 8.50E+01 G  

Eu-152   I   2.7706E-02                                      4.94E+03             
344.28-9.148E-03 ?(  4.263E-02 2.89E+02 2.66E+01 G  
121.78 2.460E-02 ?(  5.160E-02 1.31E+02 2.84E+01 G  
778.90-6.086E-02 +   1.563E-01 1.62E+02 1.30E+01 G  
964.08-2.627E-01 +   2.394E-01 5.93E+01 1.45E+01 G  

1112.08 0.000E+00 &   1.163E-01 1.00E+03 1.34E+01 G  
1408.01 7.894E-02 ?(  8.265E-02 7.39E+01 2.09E+01 G  

Eu-154   I   4.1352E-02                                      3.14E+03             
873.18 7.439E-02 &(  1.383E-01 1.21E+02 1.22E+01 G  
123.07-3.453E-04 &   3.482E-02 6.12E+03 4.04E+01 G  

1274.43 2.739E-02 &(  6.467E-02 1.51E+02 3.49E+01 G  
723.30 1.381E-02 ?(  8.466E-02 3.79E+02 2.00E+01 G  

1004.72 7.808E-02 ?(  9.148E-02 7.97E+01 1.79E+01 G  
996.25 3.960E-02 ?(  1.837E-01 2.89E+02 1.05E+01 G  

179 of 392



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:46:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0946E+01                                      4.57E+11             
1460.82 1.095E+01  (P 2.268E-01 4.54E+00 1.06E+01 G  

Pa-234   N   4.3631E-03                                      1.63E+12             
131.30-4.834E-02 ?(  8.705E-02 1.12E+02 1.82E+01 G  
569.50 6.331E-02 ?(  1.527E-01 1.53E+02 9.30E+00 G  
946.00 0.000E+00 +   9.073E-02 1.00E+03 1.35E+01 G  
880.52-4.170E-02 +   1.899E-01 2.83E+02 1.05E+01 G  
883.24 4.674E-02 &(  1.819E-01 2.44E+02 9.70E+00 G  

Pb-212   N   3.3447E-01                                      5.12E+12             
238.63 3.345E-01  (P 3.593E-02 9.60E+00 4.36E+01 G  
300.09 5.911E-01 + P 3.732E-01 4.08E+01 3.18E+00 G  

Pb-214   N   4.2939E-01                                      5.84E+05             
351.93 3.947E-01  (P 3.922E-02 1.03E+01 3.56E+01 G  
295.22 4.965E-01  (P 7.954E-02 1.49E+01 1.84E+01 G  
242.00 6.353E-01 +   2.133E-01 2.58E+01 7.27E+00 G  

Ra-226   N   1.0703E+00                                      5.84E+05             
186.21 1.070E+00  (  3.628E-01 2.58E+01 3.56E+00 G  

Th-234   N   6.3096E-01                                      1.63E+12             
63.30 6.111E-01 ?(  1.162E+00 1.18E+02 3.75E+00 G  
92.59 6.481E-01  (  3.750E-01 3.87E+01 4.34E+00 G  

Tl-208   N   1.0341E-01                                      5.12E+12             
583.19 1.034E-01  (P 1.780E-02 1.55E+01 8.50E+01 G  
277.37 1.724E-01 + P 1.956E-01 7.11E+01 6.60E+00 G  
860.53 2.722E-01 +   8.542E-02 3.19E+01 1.24E+01 G  

U-235    N   5.1075E-02                                      2.57E+11             
143.77-1.156E-02 &(  1.428E-01 7.53E+02 1.09E+01 G  
205.32-1.322E-01 +   3.053E-01 1.43E+02 5.02E+00 G  
163.36 2.907E-02 ?(  2.489E-01 5.24E+02 5.08E+00 G  
185.72 6.506E-02  (  2.534E-02 2.69E+01 5.70E+01 G  

Energy duplication    
93.35 5.091E-01 ?   3.190E-01 4.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.55       106.        12.     0.004   260.04   6.568E-02   
U-235       93.35       112.        39.     0.015    82.46   5.091E-01   
Eu-152     121.35       106.        11.     0.004   261.39   2.460E-02   
Pa-234     130.89       133.       -15.    -0.006   224.64  -4.834E-02   
U-235      143.53       133.        -2.    -0.001  1505.32  -1.156E-02   
U-235      162.08        86.         3.     0.001  1047.10   2.907E-02   
U-235      185.90       106.        61.     0.023    53.73   6.506E-02   
U-235      204.77       110.       -11.    -0.004   286.99  -1.322E-01   
Eu-152     346.74        32.        -3.    -0.001   577.96  -9.148E-03   
Pa-234     569.62        26.         5.     0.002   306.54   6.331E-02   
Eu-154     722.44        26.         2.     0.001   758.23   1.381E-02   
Eu-152     779.02        33.        -5.    -0.002   323.85  -6.086E-02   
Eu-154     872.87        19.         6.     0.002   241.21   7.439E-02   
Pa-234     881.03        27.        -3.    -0.001   566.26  -4.170E-02   
Pa-234     882.42        21.         3.     0.001   487.58   4.674E-02   
Eu-152     966.60        72.       -22.    -0.008   118.64  -2.627E-01   
Eu-154     996.42        21.         2.     0.001   578.40   3.960E-02   
Eu-154    1005.24        15.         8.     0.003   159.50   7.808E-02   
Co-60     1173.85        30.         2.     0.001  1002.03   3.232E-03   
Eu-154    1274.67        20.         4.     0.002   302.06   2.739E-02   
Co-60     1333.05        18.         3.     0.001   420.05   6.644E-03   
Eu-152    1407.82        10.         7.     0.003   147.72   7.894E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3132E-01    5.3132E-01   1.2294E-01    1.2881E-01  4.707E-02
Am-241 #A    6.5660E-02    6.5676E-02   1.7078E-01    1.7085E-01  1.370E-01
Bi-212       6.4512E-01    6.4512E-01   3.9401E-01    3.9539E-01  1.998E-01
Bi-214       3.5769E-01    3.5772E-01   9.0993E-02    9.2403E-02  4.515E-02
Co-60  #A    4.8423E-03    4.9394E-03   2.0748E-02    2.0749E-02  2.209E-02
Cs-137 #A    7.5305E-04    7.5567E-04   2.1690E-02    2.1690E-02  1.778E-02
Eu-152 #A    2.7493E-02    2.7706E-02   4.0928E-02    4.0950E-02  4.263E-02
Eu-154 #A    4.0853E-02    4.1352E-02   6.5955E-02    6.5990E-02  1.383E-01
K-40         1.0946E+01    1.0946E+01   1.0250E+00    1.1628E+00  2.268E-01
Pa-234 #A    4.3631E-03    4.3631E-03   8.9907E-03    9.0559E-03  8.705E-02
Pb-212       3.3447E-01    3.3447E-01   6.5514E-02    6.9840E-02  3.593E-02
Pb-214       4.2936E-01    4.2939E-01   7.9988E-02    8.2470E-02  3.922E-02
Ra-226       1.0702E+00    1.0703E+00   5.5268E-01    5.5605E-01  3.628E-01
Th-234  A    6.3096E-01    6.3096E-01   4.8883E-01    4.9245E-01  1.162E+00
Tl-208       1.0341E-01    1.0341E-01   3.3868E-02    3.4508E-02  1.780E-02
U-235  #A    5.1075E-02    5.1075E-02   2.7442E-02    2.7617E-02  1.428E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.442E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.4417224E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Sampled:         03/19/13 11:10                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-001                    Prepared:        03/29/13 12:25                
Lab ID:          QC682997                      Analyzed:        05/13/13 11:51                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   365.52 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte              MSS Result     MSS TPU       Result        TPU         MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                     0.09201 U     0.1362      -0.009302 U    0.1709     0.1403           0.9   NC     40  NC      1   

Bismuth-212                       0.2695 U      0.4930       0.3347        0.3441     0.2572                 NC     40  NC      1   

Bismuth-214                       0.3666        0.08743      0.3910        0.08617    0.04093                6.452  40  0.1408  1   

Cesium-137                       -0.007208 U    0.02212     -0.001812 U    0.01951    0.01584          0.07  NC     40  NC      1   

Cobalt-60                        -0.005593 U    0.03130      0.002172 U    0.01150    0.02710          0.03  NC     40  NC      1   

Europium-152                      0.03455 U     0.04644      0.04029 U     0.06618    0.04513          0.1   NC     40  NC      1   

Europium-154                      0.1053 U      0.1741       0.02790 U     0.03755    0.1491           0.2   NC     40  NC      1   

Lead-212                          0.4065        0.08180      0.3339        0.07518    0.03872                19.63  40  0.4629  1   

Lead-214                          0.4826        0.08959      0.4562        0.08979    0.04033                5.625  40  0.1472  1   

Potassium-40                     10.23          1.113       10.27          1.131      0.2753                 0.4391 40  0.02005 1   

Protactinium-234                  0.01299 U     0.07848      0.005305 U    0.01140    0.09270                NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.3666        0.08743      0.3910        0.08617    0.04093          0.2   6.452  40  0.1408  1   

Thallium-208                      0.1460        0.03858      0.1411        0.03797    0.01655                3.406  40  0.06389 1   

Thorium-232 (By Actinium-228)     0.5735        0.1279       0.5216        0.1085     0.04756          0.9   9.486  40  0.2197  1   

Thorium-234                       0.3354 U      0.3088       0.3752 U      0.3126     1.159                  NC     40  NC      1   

Uranium-235                       0.08988 U     0.1368       0.08169 U     0.04189    0.09885          0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244328 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1513191951006.2                                                          Seqnum        : 1523191952005.5                                                         

File          : 2_20130513_006                                                           File          : 3_20130513_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244328-001                                                               Lab ID        : QC682997                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196731                                                                   Batch         : 196731                                                                  

Time          : 13-MAY-2013 11:46                                                        Time          : 13-MAY-2013 11:51                                                       

Sample Amount : 350.66 g                                                                 Sample Amount : 365.52 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14                                Cal           : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.09201     0.1061    0.9    .13605         .13622         -0.009302  0.1403   0.9   .17092        .17092             40          1    u     

Bismuth-212                      0.2695      0.2706           .49284         .49304         0.3347     0.2572         .34368        .3441              40          1    u     

Bismuth-214                      0.3666      0.03895          .085824        .087427        0.3910     0.04093        .084357       .086169       6    40   0.141  1    u     

Cesium-137                       -0.007208   0.01738   0.07   .022116        .022118        -0.001812  0.01584  0.07  .019505       .019505            40          1    u     

Cobalt-60                        -0.005593   0.02514   0.03   .031299        .0313          0.002172   0.02710  0.03  .011501       .011502            40          1    u     

Europium-152                     0.03455     0.04313   0.1    .046401        .046443        0.04029    0.04513  0.1   .066154       .066183            40          1    u     

Europium-154                     0.1053      0.1298    0.2    .17403         .17411         0.02790    0.1491   0.2   .037521       .037549            40          1    u     

Lead-212                         0.4065      0.03869          .074572        .0818          0.3339     0.03872        .071196       .075182       20   40   0.463  1    u     

Lead-214                         0.4826      0.04292          .085464        .089586        0.4562     0.04033        .087219       .08979        6    40   0.147  1    u     

Potassium-40                     10.23       0.2574           .98723         1.113          10.27      0.2753         1.0067        1.1309        0    40   0.020  1    u     

Protactinium-234                 0.01299     0.07073          .078409        .078476        0.005305   0.09270        .011321       .011398            40          1    u     

Radium-226 (By Bismuth-214)      0.3666      0.03895   0.2    .085824        .087427        0.3910     0.04093  0.2   .084357       .086169       6    40   0.141  1    u     

Thallium-208                     0.1460      0.01553          .037407        .038576        0.1411     0.01655        .036876       .037965       3    40   0.064  1    u     

Thorium-232 (By Actinium-228)    0.5735      0.05953   0.9    .12097         .12791         0.5216     0.04756  0.9   .1017         .10847        9    40   0.220  1    u     

Thorium-234                      0.3354      0.8206           .30714         .30878         0.3752     1.159          .3106         .31262             40          1    u     

Uranium-235                      0.08988     0.1257    0.18   .13668         .1368          0.08169    0.09885  0.18  .041592       .041887            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-03DUP       
Sample Description: QC682997, 196731, SDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:10           Live Time: 2700   sec

Acquisition Time: 5/13/2013 11:51:21        Real Time: 2704   sec
Analysis Time: 5/14/2013 08:31           Dead Time: 0.13   %

Analysis Quantity: 3.655E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.216E-01      1.017E-01      1.085E-01      4.756E-02
Am-241    #AB   -9.302E-03      1.709E-01      1.709E-01      1.403E-01
Bi-212    #      3.347E-01      3.437E-01      3.441E-01      2.572E-01
Bi-214           3.910E-01      8.436E-02      8.617E-02      4.093E-02
Co-60     #AB    2.172E-03      1.150E-02      1.150E-02      2.710E-02
Cs-137    #AB   -1.812E-03      1.950E-02      1.951E-02      1.584E-02
Eu-152    #AB    4.029E-02      6.615E-02      6.618E-02      4.513E-02
Eu-154    #AB    2.790E-02      3.752E-02      3.755E-02      1.491E-01
K-40             1.027E+01      1.007E+00      1.131E+00      2.753E-01
Pa-234    #AB    5.305E-03      1.132E-02      1.140E-02      9.270E-02
Pb-212           3.339E-01      7.120E-02      7.518E-02      3.872E-02
Pb-214           4.562E-01      8.722E-02      8.979E-02      4.033E-02
Ra-226    #      1.038E+00      5.857E-01      5.887E-01      4.315E-01
Th-234    #AB    3.752E-01      3.106E-01      3.126E-01      1.159E+00
Tl-208           1.411E-01      3.688E-02      3.797E-02      1.655E-02
U-235     #AB    8.169E-02      4.159E-02      4.189E-02      9.885E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.402E+01

Analyst: Chris Fluty
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Sample description                                             
QC682997, 196731, SDUP                                          

Spectrum Filename: C:\User\SPC\Det3\3_20130513_005.An1

Acquisition information
Start time:                 5/13/2013 11:51:21
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6552E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6552E+02) = 

7.3941E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1155

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.57       51.  33.22   0.89  2.588E-02
77.10      125.  15.10   0.89  2.770E-02
92.82       45.  38.51   0.91  3.718E-02    92.59   4.343  7.730E-01 Th234 

93.35   4.100  8.107E-01 Ac228 
93.35   5.760  5.771E-01 U235  

92.84       44.  41.39   0.90  3.682E-02    92.59   4.343  7.488E-01 Th234 
93.35   4.100  7.853E-01 Ac228 
93.35   5.760  5.590E-01 U235  

92.96       59.  30.77   1.51  3.718E-02    92.59   4.343  1.017E+00 Th234 
93.35   4.100  1.067E+00 Ac228 
93.35   5.760  7.595E-01 U235  

123.25       22.  67.25   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 
142.51       22.  55.40   0.95  4.800E-02   143.77  10.940  1.171E-01 U235  
186.00       68.  25.46   0.99  4.662E-02   185.72  57.000  7.012E-02 U235  

186.21   3.555  1.125E+00 Ra226 
186.03       63.  28.21   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.038E+00 Ra226 
207.13       11. 117.20   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.59      231.  10.31   1.01  4.203E-02   238.63  43.600  3.339E-01 Pb212 
241.67       53.  29.41   0.40  4.172E-02   242.00   7.268  4.800E-01 Pb214 
277.80       15.  72.88   0.47  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.41      123.  12.82   1.15  3.721E-02   295.22  18.414  4.918E-01 Pb214 
299.95       32.  35.41   0.37  3.683E-02   300.09   3.180  7.572E-01 Pb212 
338.31       62.  18.85   0.43  3.412E-02   338.32  11.400  4.394E-01 Ac228 
351.98      195.   9.17   1.25  3.324E-02   351.93  35.600  4.329E-01 Pb214 
462.98       34.  35.76   0.35  2.762E-02
570.61        5. 163.28   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
582.99      102.  13.07   1.15  2.357E-02   583.19  85.000  1.394E-01 Tl208 
609.20      168.  10.01   1.52  2.288E-02   609.31  45.490  4.092E-01 Bi214 
727.12       17.  51.35   1.45  2.025E-02   727.33   6.650  3.451E-01 Bi212 

727.33   6.650  3.451E-01 Bi212 
785.37        2. 389.70   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  2.723E-01 Bi212 
860.73       27.  25.57   0.38  1.803E-02   860.53  12.400  3.283E-01 Tl208 
873.05        1. 800.05   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.36       79.  12.88   1.33  1.732E-02   911.20  26.200  4.742E-01 Ac228 
944.47        3. 234.92   1.62  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.21       63.  17.25   0.54  1.658E-02   968.96  15.900  6.585E-01 Ac228 

1113.36        5. 125.06   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.484E-02 Eu152 

1120.43       27.  25.24   1.76  1.494E-02  1120.29  14.910  3.357E-01 Bi214 
1172.67        2. 264.79   1.81  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1407.87        7.  82.10   1.99  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.907E-02 Eu152 
1460.88      482.   4.71   2.25  1.219E-02  1460.82  10.550  1.027E+01 K40   
1764.27       23.  25.62   2.26  1.039E-02  1764.49  15.310  3.909E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.06    74.72       128.        44. 1.685E+03   82.83   0.796  -      s 
309.16    77.25       147.       108. 3.899E+03   39.75   0.574  -      s 

1850.90   462.98        31.        34. 1.224E+03   71.53   0.348 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.65    59.86       113.        -2.    -0.001  1837.54   0.876s
Th-234    371.46    92.84       142.        44.     0.016    82.78   0.905s
Ac-228    373.49    93.35       106.        59.     0.022    61.53   1.510D
U-235     373.49    93.35       129.        45.     0.017    77.03   0.906D
Eu-152    486.48   121.63       131.        -7.    -0.003   467.76   0.931s
Eu-154    492.96   123.25       100.        22.     0.008   134.51   0.932s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    527.11   131.79       156.       -13.    -0.005   287.28   0.939s
U-235     569.94   142.51        66.        22.     0.008   110.80   0.950s
U-235     651.91   163.02       125.        -7.    -0.003   438.85   0.967s
U-235     743.74   186.00       116.        68.     0.025    50.91   0.986s
Ra-226    743.88   186.03       125.        63.     0.023    56.42   0.987s
U-235     828.18   207.13        81.        11.     0.004   234.41   1.003s
Pb-212    953.93   238.59       124.       223.     0.083    20.61   1.006 
Pb-214    966.26   241.67        80.        53.     0.020    58.81   0.402s
Tl-208   1110.65   277.80        45.        15.     0.006   145.76   0.466s
Pb-214   1181.05   295.41        50.       123.     0.046    25.64   1.153s
Pb-212   1199.18   299.95        45.        32.     0.012    70.82   0.372s
Ac-228   1352.53   338.31        39.        62.     0.023    37.70   0.434s
Pb-214   1407.18   351.98        56.       187.     0.069    18.34   1.251 
Pa-234   2281.23   570.61        26.         5.     0.002   326.55   1.314s
Tl-208   2330.71   582.99        27.       102.     0.038    26.13   1.149 
Bi-214   2435.55   609.20        45.       155.     0.058    20.02   1.519 
Cs-137   2633.02   658.59        21.        -1.     0.000  1076.34   1.391s
Eu-154   2892.54   723.48        40.        -5.    -0.002   338.69   1.443s
Bi-212   2907.11   727.12        29.        17.     0.006   102.70   1.446s
Eu-152   3120.22   780.41        21.        -2.    -0.001   657.24   1.488s
Bi-212   3140.05   785.37        33.         2.     0.001   779.40   1.494s
Tl-208   3441.49   860.73         7.        27.     0.010    51.14   0.378s
Eu-154   3490.77   873.05        25.         1.     0.000  1600.10   1.566s
Pa-234   3512.66   878.53        23.        -3.    -0.001   529.16   1.572s
Pa-234   3548.73   887.54        18.        -3.    -0.001   419.15   1.574s
Ac-228   3644.00   911.36        11.        79.     0.029    25.76   1.332 
Pa-234   3776.46   944.47        17.         3.     0.001   469.85   1.625s
Eu-152   3852.54   963.49        41.        -3.    -0.001   573.87   1.639s
Ac-228   3875.41   969.21        16.        63.     0.023    34.49   0.536s
Eu-152   4452.14  1113.36        21.         5.     0.002   250.12   1.758s
Bi-214   4480.42  1120.43        17.        27.     0.010    50.48   1.765s
Co-60    4689.46  1172.67        17.         2.     0.001   529.59   1.807s
Eu-152   5630.76  1407.87        11.         7.     0.002   164.20   1.990s
K-40     5842.92  1460.88        31.       482.     0.179     9.43   2.250 
Bi-212   6479.57  1619.91        10.        -2.    -0.001   393.32   2.153s
Bi-214   7057.60  1764.27        12.        23.     0.008    51.24   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2155E-01                                      5.12E+12             
911.20 4.742E-01  (P 4.756E-02 1.29E+01 2.62E+01 G  
968.96 6.585E-01  (  9.559E-02 1.72E+01 1.59E+01 G  
338.32 4.394E-01  (P 1.019E-01 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.067E+00 +   4.301E-01 3.08E+01 4.10E+00 XA 

Am-241   I  -9.3017E-03                                      1.58E+05             
59.54-9.302E-03 ?(  1.403E-01 9.19E+02 3.59E+01 G  

Bi-212   N   3.3465E-01                                      5.12E+12             
727.33 3.451E-01 ?(  2.572E-01 5.13E+01 6.65E+00 G  
785.37 2.723E-01 ?(  1.721E+00 3.90E+02 1.11E+00 G  

1620.74-3.928E-01 -   1.203E+00 1.97E+02 1.51E+00 G  

Bi-214   N   3.9100E-01                                      5.84E+05             
609.31 4.092E-01  (P 4.093E-02 1.00E+01 4.55E+01 G  

1120.29 3.357E-01 ?(P 1.194E-01 2.52E+01 1.49E+01 G  
1764.49 3.909E-01 ?(P 1.386E-01 2.56E+01 1.53E+01 G  

Co-60    T   2.1717E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  2.710E-02 1.00E+03 1.00E+02 G  
1173.23 4.346E-03 ?(  1.835E-02 2.65E+02 9.98E+01 G  

Cs-137   I  -1.8122E-03                                      1.10E+04             
661.66-1.812E-03 ?(  1.584E-02 5.38E+02 8.50E+01 G  

Eu-152   I   4.0289E-02                                      4.94E+03             
344.28 2.956E-04 %(  4.513E-02 9.27E+03 2.66E+01 G  
121.78-1.480E-02 &   5.628E-02 2.34E+02 2.84E+01 G  
778.90-2.235E-02 +   1.182E-01 3.29E+02 1.30E+01 G  
964.08-3.699E-02 &   1.716E-01 2.87E+02 1.45E+01 G  

1112.08 7.484E-02 ?(  1.449E-01 1.25E+02 1.34E+01 G  
1408.01 6.907E-02 ?(  8.216E-02 8.21E+01 2.09E+01 G  

Eu-154   I   2.7895E-02                                      3.14E+03             
873.18 1.141E-02 &(  1.491E-01 8.00E+02 1.22E+01 G  
123.07 3.286E-02 ?(  3.454E-02 6.73E+01 4.04E+01 G  

1274.43 0.000E+00 -   8.299E-02 1.00E+03 3.49E+01 G  
723.30-3.700E-02 +   9.986E-02 1.69E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.427E-01 1.00E+03 1.79E+01 G  
996.25 1.250E-03 %   1.598E-01 7.77E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0270E+01                                      4.57E+11             
1460.82 1.027E+01  (P 2.753E-01 4.71E+00 1.06E+01 G  

Pa-234   N   5.3047E-03                                      1.63E+12             
131.30-3.995E-02 ?(  9.270E-02 1.44E+02 1.82E+01 G  
569.50 5.711E-02 ?(  1.473E-01 1.63E+02 9.30E+00 G  
946.00 3.063E-02 &(  1.142E-01 2.35E+02 1.35E+01 G  
880.52-3.911E-02 &   1.658E-01 2.65E+02 1.05E+01 G  
883.24-4.792E-02 +   1.591E-01 2.10E+02 9.70E+00 G  

Pb-212   N   3.3386E-01                                      5.12E+12             
238.63 3.339E-01  (P 3.872E-02 1.03E+01 4.36E+01 G  
300.09 7.572E-01 + P 3.639E-01 3.54E+01 3.18E+00 G  

Pb-214   N   4.5617E-01                                      5.84E+05             
351.93 4.329E-01  (P 4.033E-02 9.17E+00 3.56E+01 G  
295.22 4.918E-01  (P 6.583E-02 1.28E+01 1.84E+01 G  
242.00 4.800E-01  (P 1.881E-01 2.94E+01 7.27E+00 G  

Ra-226   N   1.0382E+00                                      5.84E+05             
186.21 1.038E+00 *(  4.315E-01 2.82E+01 3.56E+00 G  

Th-234   N   3.7523E-01                                      1.63E+12             
63.30-5.738E-02 %(  1.159E+00 1.23E+03 3.75E+00 G  
92.59 7.488E-01  (  4.753E-01 4.14E+01 4.34E+00 G  

Tl-208   N   1.4112E-01                                      5.12E+12             
583.19 1.394E-01  (  1.655E-02 1.31E+01 8.50E+01 G  
277.37 1.632E-01  (  1.675E-01 7.29E+01 6.60E+00 G  
860.53 3.283E-01 +   7.660E-02 2.56E+01 1.24E+01 G  

U-235    N   8.1692E-02                                      2.57E+11             
143.77 1.171E-01 ?(  9.885E-02 5.54E+01 1.09E+01 G  
205.32 1.359E-01 &(  2.538E-01 1.17E+02 5.02E+00 G  
163.36-8.228E-02 -   2.932E-01 2.19E+02 5.08E+00 G  
185.72 7.012E-02 @(  2.586E-02 2.55E+01 5.70E+01 G  

Energy duplication    
93.35 5.771E-01 *   3.377E-01 3.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.86       113.        -2.    -0.001  1837.54  -9.302E-03   
Th-234      92.84       142.        44.     0.016    82.78   7.488E-01   
U-235       93.35       129.        45.     0.017    77.03   5.771E-01   
Eu-152     121.63       131.        -7.    -0.003   467.76  -1.480E-02   
Pa-234     131.79       156.       -13.    -0.005   287.28  -3.995E-02   
U-235      142.51        66.        22.     0.008   110.80   1.171E-01   
U-235      163.02       125.        -7.    -0.003   438.85  -8.228E-02   
U-235      186.00       116.        68.     0.025    50.91   7.012E-02   
Ra-226     186.03       125.        63.     0.023    56.42   1.038E+00   
U-235      207.13        81.        11.     0.004   234.41   1.359E-01   
Pa-234     570.61        26.         5.     0.002   326.55   5.711E-02   
Cs-137     658.59        21.        -1.     0.000  1076.34  -1.812E-03   
Bi-212     727.12        29.        17.     0.006   102.70   3.451E-01   
Eu-152     780.41        21.        -2.    -0.001   657.24  -2.235E-02   
Bi-212     785.37        33.         2.     0.001   779.40   2.723E-01   
Pa-234     878.53        23.        -3.    -0.001   529.16  -3.911E-02   
Pa-234     887.54        18.        -3.    -0.001   419.15  -4.792E-02   
Pa-234     944.47        17.         3.     0.001   469.85   3.063E-02   
Eu-152     963.49        41.        -3.    -0.001   573.87  -3.699E-02   
Eu-152    1113.36        21.         5.     0.002   250.12   7.484E-02   
Co-60     1172.67        17.         2.     0.001   529.59   4.346E-03   
Eu-152    1407.87        11.         7.     0.002   164.20   6.907E-02   
Bi-212    1619.91        10.        -2.    -0.001   393.32  -3.928E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2155E-01    5.2155E-01   1.0170E-01    1.0847E-01  4.756E-02
Am-241 #A   -9.2995E-03   -9.3017E-03   1.7092E-01    1.7092E-01  1.403E-01
Bi-212 #     3.3465E-01    3.3465E-01   3.4368E-01    3.4410E-01  2.572E-01
Bi-214       3.9097E-01    3.9100E-01   8.4357E-02    8.6169E-02  4.093E-02
Co-60  #A    2.1291E-03    2.1717E-03   1.1501E-02    1.1502E-02  2.710E-02
Cs-137 #A   -1.8059E-03   -1.8122E-03   1.9505E-02    1.9505E-02  1.584E-02
Eu-152 #A    3.9979E-02    4.0289E-02   6.6154E-02    6.6183E-02  4.513E-02
Eu-154 #A    2.7559E-02    2.7895E-02   3.7521E-02    3.7549E-02  1.491E-01
K-40         1.0270E+01    1.0270E+01   1.0067E+00    1.1309E+00  2.753E-01
Pa-234 #A    5.3047E-03    5.3047E-03   1.1321E-02    1.1398E-02  9.270E-02
Pb-212       3.3386E-01    3.3386E-01   7.1196E-02    7.5182E-02  3.872E-02
Pb-214       4.5614E-01    4.5617E-01   8.7219E-02    8.9790E-02  4.033E-02
Ra-226 #     1.0381E+00    1.0382E+00   5.8572E-01    5.8872E-01  4.315E-01
Th-234 #A    3.7523E-01    3.7523E-01   3.1060E-01    3.1262E-01  1.159E+00
Tl-208       1.4112E-01    1.4112E-01   3.6876E-02    3.7965E-02  1.655E-02
U-235  #A    8.1692E-02    8.1692E-02   4.1592E-02    4.1887E-02  9.885E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.211E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2113527E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-08                Sampled:         03/19/13 11:12                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-006                    Prepared:        03/29/13 12:56                
Lab ID:          QC682998                      Analyzed:        05/13/13 14:29                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   339.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.04711 U     0.1438      -0.01103 U     0.1277     0.1044           0.9   NC     40  NC       1   

Bismuth-212                      0.3763        0.3891       0.7601        0.3393     0.1492                 67.56  40  0.5271   1   

Bismuth-214                      0.3802        0.08216      0.3794        0.08218    0.03519                0.2001 40  0.004625 1   

Cesium-137                       0 U           0.006285     0 U           0.01257    0.01902          0.07  NC     40  NC       1   

Cobalt-60                        0.005084 U    0.01448     -0.008547 U    0.02846    0.02231          0.03  NC     40  NC       1   

Europium-152                     0.05598       0.08887      0.01010 U     0.02845    0.05707          0.1   NC     40  NC       1   

Europium-154                     0.03329 U     0.02964      0.01845 U     0.03401    0.1441           0.2   NC     40  NC       1   

Lead-212                         0.3421        0.06870      0.4067        0.07763    0.03568                17.25  40  0.4413   1   

Lead-214                         0.4071        0.08370      0.4129        0.08609    0.03948                1.417  40  0.03422  1   

Potassium-40                    11.30          1.198       11.26          1.167      0.2289                 0.3548 40  0.01691  1   

Protactinium-234                 0.02920 U     0.07772      0.05566 U     0.08270    0.06984                NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.3802        0.08216      0.3794        0.08218    0.03519          0.2   0.2001 40  0.004625 1   

Thallium-208                     0.1150        0.03771      0.1536        0.03661    0.01309                28.80  40  0.5203   1   

Thorium-232 (By Actinium-228)    0.4623        0.1175       0.5787        0.1507     0.06855          0.9   22.37  40  0.4342   1   

Thorium-234                      0.6098 U      0.6357       1.068         1.228      0.9455                 NC     40  NC       1   

Uranium-235                      0.04051 U     0.03093      0.07272 U     0.03897    0.1217           0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244328 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513191951007.2                                                          Seqnum        : 1513191951009.5                                                         

File          : 2_20130513_007                                                           File          : 2_20130513_009                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244328-006                                                               Lab ID        : QC682998                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196731                                                                   Batch         : 196731                                                                  

Time          : 13-MAY-2013 12:48                                                        Time          : 13-MAY-2013 14:29                                                       

Sample Amount : 339.3 g                                                                  Sample Amount : 339.3 g                                                                 

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.09 %                                                                  

Cal           : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14                                Cal           : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA      Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.04711    0.1154     0.9    .1437          .14375         -0.01103   0.1044   0.9   .12772        .12772             40          1    u     

Bismuth-212                      0.3763     0.2109            .3886          .38908         0.7601     0.1492         .33701        .33925        68   40   0.527  1    u     

Bismuth-214                      0.3802     0.03387           .08032         .082159        0.3794     0.03519        .08035        .082181       0    40   0.005  1    u     

Cesium-137                       0          0.02645    0.07   .0062851       .0062851       0          0.01902  0.07  .01257        .01257             40          1    u     

Cobalt-60                        0.005084   0.005202   0.03   .014477        .014479        -0.008547  0.02231  0.03  .028457       .028459            40          1    u     

Europium-152                     0.05598    0.04744    0.1    .088808        .088866        0.01010    0.05707  0.1   .028444       .02845             40          1    u     

Europium-154                     0.03329    0.1244     0.2    .029587        .029638        0.01845    0.1441   0.2   .033996       .03401             40          1    u     

Lead-212                         0.3421     0.03239           .062601        .068697        0.4067     0.03568        .06997        .077633       17   40   0.441  1    u     

Lead-214                         0.4071     0.03927           .080576        .083701        0.4129     0.03948        .082962       .086087       1    40   0.034  1    u     

Potassium-40                     11.30      0.2680            1.0546         1.1977         11.26      0.2289         1.0211        1.1674        0    40   0.017  1    u     

Protactinium-234                 0.02920    0.08701           .077375        .077716        0.05566    0.06984        .081529       .082698            40          1    u     

Radium-226 (By Bismuth-214)      0.3802     0.03387    0.2    .08032         .082159        0.3794     0.03519  0.2   .08035        .082181       0    40   0.005  1    u     

Thallium-208                     0.1150     0.01749           .036977        .037714        0.1536     0.01309        .035242       .036611       29   40   0.520  1    u     

Thorium-232 (By Actinium-228)    0.4623     0.05023    0.9    .11257         .11745         0.5787     0.06855  0.9   .14479        .15073        22   40   0.434  1    u     

Thorium-234                      0.6098     0.9552            .63303         .63566         1.068      0.9455         1.2238        1.2279             40          1    u     

Uranium-235                      0.04051    0.1195     0.18   .030823        .030933        0.07272    0.1217   0.18  .038685       .038967            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1513191951009.5
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-08DUP       
Sample Description: QC682998, 196731, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_009
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:12           Live Time: 2700   sec

Acquisition Time: 5/13/2013 14:29:17        Real Time: 2702   sec
Analysis Time: 5/14/2013 08:11           Dead Time: 0.09   %

Analysis Quantity: 3.393E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.787E-01      1.448E-01      1.507E-01      6.855E-02
Am-241    #AB   -1.103E-02      1.277E-01      1.277E-01      1.044E-01
Bi-212    #      7.601E-01      3.370E-01      3.393E-01      1.492E-01
Bi-214           3.794E-01      8.035E-02      8.218E-02      3.519E-02
Co-60     #AB   -8.547E-03      2.846E-02      2.846E-02      2.231E-02
Cs-137    #AB    0.000E+00      1.257E-02      1.257E-02      1.902E-02
Eu-152    #AB    1.010E-02      2.844E-02      2.845E-02      5.707E-02
Eu-154    #AB    1.845E-02      3.400E-02      3.401E-02      1.441E-01
K-40             1.126E+01      1.021E+00      1.167E+00      2.289E-01
Pa-234     AB    5.566E-02      8.153E-02      8.270E-02      6.984E-02
Pb-212           4.067E-01      6.997E-02      7.763E-02      3.568E-02
Pb-214           4.129E-01      8.296E-02      8.609E-02      3.948E-02
Ra-226           8.757E-01      5.404E-01      5.436E-01      3.619E-01
Th-234    #      1.068E+00      1.224E+00      1.228E+00      9.455E-01
Tl-208           1.536E-01      3.524E-02      3.661E-02      1.309E-02
U-235     #AB    7.272E-02      3.868E-02      3.897E-02      1.217E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.605E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:11:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

Sample description                                             
QC682998, 196731, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130513_009.An1

Acquisition information
Start time:                 5/13/2013 14:29:17
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3930E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3930E+02) = 

7.9655E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:11:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1307

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44       25.  57.29   0.86  1.866E-02    63.30   3.750  1.068E+00 Th234 

63.30   3.750  1.068E+00 Th234 
74.80       72.  21.25   0.87  2.834E-02
77.26      118.  14.09   0.88  3.018E-02
92.87       39.  37.95   0.50  3.967E-02    92.59   4.343  6.737E-01 Th234 

92.59   4.343  6.737E-01 Th234 
93.35   5.760  5.032E-01 U235  

143.24       16.  91.94   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  8.359E-02 U235  

186.27       51.  30.85   0.52  4.814E-02   185.72  57.000  5.456E-02 U235  
186.21   3.555  8.757E-01 Ra226 

206.19       14.  96.85   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.745E-01 U235  

238.64      265.   8.41   1.10  4.318E-02   238.63  43.600  4.067E-01 Pb212 
241.80       34.  40.12   0.37  4.285E-02   242.00   7.268  3.205E-01 Pb214 
295.14      135.  12.89   0.61  3.814E-02   295.22  18.414  5.478E-01 Pb214 
298.29        0. 735.80   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.07       53.  22.22   1.22  3.494E-02   338.32  11.400  3.956E-01 Ac228 
351.87      176.   9.71   1.18  3.404E-02   351.93  35.600  4.129E-01 Pb214 
569.36       12.  73.23   1.29  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.29      106.  11.47   1.27  2.416E-02   583.19  85.000  1.518E-01 Tl208 
609.45      151.  10.49   1.23  2.345E-02   609.31  45.490  3.960E-01 Bi214 
727.76       35.  22.17   1.96  2.078E-02   727.33   6.650  7.472E-01 Bi212 
785.80        6. 109.73   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.32       13.  51.00   1.53  1.851E-02   860.53  12.400  1.658E-01 Tl208 
911.31       92.  14.21   1.03  1.779E-02   911.20  26.200  5.849E-01 Ac228 
969.17       52.  20.59   0.97  1.704E-02   968.96  15.900  5.685E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:11:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
996.04        6.  99.78   1.63  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.086E-01 Eu154 
1111.94        1. 838.65   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.91       24.  38.25   1.73  1.535E-02  1120.29  14.910  3.103E-01 Bi214 
1407.97        4. 140.85   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      524.   4.37   1.68  1.254E-02  1460.82  10.550  1.125E+01 K40   
1620.68        1. 338.09   2.09  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.33       15.  27.93   2.18  1.069E-02  1764.49  15.310  2.645E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.23    74.78        96.        58. 2.057E+03   55.24   0.783  -      s 
308.04    77.24        78.       109. 3.609E+03   30.34   1.034  -        
370.50    92.87       107.        15. 3.710E+02  205.78   0.498 TH-234   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.85    59.18        69.        -2.    -0.001  1158.21   0.861s
Th-234    252.90    63.44        93.        25.     0.009   114.57   0.864s
Th-234    370.29    92.82       138.        25.     0.009   137.65   0.890s
U-235     372.42    93.35       107.        -2.    -0.001  1232.35   0.891D
Eu-154    490.30   122.85       123.       -14.    -0.005   235.47   0.917s
U-235     571.79   143.24        94.        16.     0.006   183.88   0.935s
U-235     743.90   186.30        88.        57.     0.021    53.20   0.971s
Ra-226    743.78   186.27        81.        51.     0.019    61.71   0.519s
U-235     823.39   206.19        82.        14.     0.005   193.70   0.988s
Pb-212    953.10   238.64        96.       259.     0.096    16.82   1.104 
Pb-214    965.75   241.80        75.        34.     0.013    80.24   0.368s
Tl-208   1103.67   276.31        63.        -9.    -0.003   251.56   1.049s
Pb-214   1178.96   295.14        60.       130.     0.048    25.78   0.612s
Ac-228   1350.60   338.07        34.        53.     0.020    44.44   1.218 
Eu-152   1374.93   344.16        57.        -5.    -0.002   461.08   1.106s
Pb-214   1405.75   351.87        48.       170.     0.063    19.42   1.175 
Pa-234   2275.44   569.36        35.        12.     0.005   146.47   1.293 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2331.16   583.29        15.       106.     0.039    22.94   1.271 
Bi-214   2435.48   609.38        30.       137.     0.051    20.04   1.231 
Bi-212   2909.03   727.76         9.        35.     0.013    44.34   1.965s
Eu-152   3111.19   778.29        24.        -1.     0.000  1370.22   1.462s
Bi-212   3141.22   785.80        20.         6.     0.002   219.46   1.467s
Tl-208   3443.40   861.32        15.        13.     0.005   102.00   1.526s
Eu-154   3492.55   873.60        21.        -4.    -0.002   309.86   1.536s
Ac-228   3643.44   911.31        22.        92.     0.034    28.41   1.033s
Ac-228   3875.00   969.17        20.        52.     0.019    41.19   0.972s
Eu-154   3982.53   996.04        17.         6.     0.002   199.56   1.631s
Eu-152   4446.44  1111.94        29.         1.     0.000  1677.30   1.719s
Bi-214   4482.35  1120.91        39.        24.     0.009    76.49   1.725s
Eu-154   5093.30  1273.51        27.        -2.    -0.001   815.89   1.840s
Co-60    5336.24  1334.18        18.        -4.    -0.001   332.94   1.882s
Eu-152   5631.79  1407.97        12.         4.     0.001   281.69   1.937s
K-40     5843.31  1460.79        19.       505.     0.187     8.74   1.680 
Bi-212   6483.84  1620.68        11.         1.     0.001   676.17   2.087s
Bi-214   7059.44  1764.33        10.        15.     0.005    55.87   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7871E-01                                      5.12E+12             
911.20 5.849E-01 @(  6.855E-02 1.42E+01 2.62E+01 G  
968.96 5.685E-01  (  1.129E-01 2.06E+01 1.59E+01 G  
338.32 3.956E-01 -   1.000E-01 2.22E+01 1.14E+01 G  

Energy duplication    
93.35-8.334E-03 %   4.508E-01 3.29E+03 4.10E+00 XA 

Am-241   I  -1.1027E-02                                      1.58E+05             
59.54-1.103E-02 ?(  1.044E-01 5.79E+02 3.59E+01 G  

Bi-212   N   7.6013E-01                                      5.12E+12             
727.33 7.472E-01  (  1.492E-01 2.22E+01 6.65E+00 G  
785.37 8.377E-01 &(  1.410E+00 1.10E+02 1.11E+00 G  

1620.74 2.421E-01 &   1.306E+00 3.38E+02 1.51E+00 G  

Bi-214   N   3.7939E-01                                      5.84E+05             
609.31 3.794E-01  (P 3.519E-02 1.00E+01 4.55E+01 G  

1120.29 3.103E-01 - P 1.868E-01 3.82E+01 1.49E+01 G  
1764.49 2.645E-01 - P 1.295E-01 2.79E+01 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -8.5470E-03                                      1.93E+03             
1332.49-8.547E-03 ?(  2.231E-02 1.66E+02 1.00E+02 G  
1173.23-2.744E-04 %   2.228E-02 4.94E+03 9.98E+01 G  

Eu-152   I   1.0098E-02                                      4.94E+03             
344.28-1.533E-02 ?(  5.707E-02 2.31E+02 2.66E+01 G  
121.78 2.804E-03 &   5.387E-02 1.17E+03 2.84E+01 G  
778.90-1.173E-02 +   1.310E-01 6.85E+02 1.30E+01 G  
964.08 0.000E+00 &   3.529E-01 1.00E+03 1.45E+01 G  

1112.08 1.310E-02 &(  1.796E-01 8.39E+02 1.34E+01 G  
1408.01 4.060E-02 ?(  8.751E-02 1.41E+02 2.09E+01 G  

Eu-154   I   1.8448E-02                                      3.14E+03             
873.18-5.930E-02 ?(  1.441E-01 1.55E+02 1.22E+01 G  
123.07-2.078E-02 +   3.924E-02 1.18E+02 4.04E+01 G  

1274.43-1.114E-02 +   7.364E-02 4.08E+02 3.49E+01 G  
723.30 0.000E+00 +   1.623E-01 1.00E+03 2.00E+01 G  

1004.72-2.512E-03 &   1.031E-01 2.50E+03 1.79E+01 G  
996.25 1.086E-01 ?(  1.638E-01 9.98E+01 1.05E+01 G  

K-40     N   1.1255E+01                                      4.57E+11             
1460.82 1.125E+01  (P 2.289E-01 4.37E+00 1.06E+01 G  

Pa-234   N   5.5663E-02                                      1.63E+12             
131.30 1.995E-03 %(  6.984E-02 2.13E+03 1.82E+01 G  
569.50 1.607E-01  (  1.788E-01 7.32E+01 9.30E+00 G  
946.00 5.816E-03 %   1.445E-01 1.52E+03 1.35E+01 G  
880.52 0.000E+00 &   1.696E-01 1.00E+03 1.05E+01 G  
883.24-9.626E-03 %   2.395E-01 1.52E+03 9.70E+00 G  

Pb-212   N   4.0667E-01                                      5.12E+12             
238.63 4.067E-01  (P 3.568E-02 8.41E+00 4.36E+01 G  
300.09-4.241E-03 % P 3.618E-01 7.36E+02 3.18E+00 G  

Pb-214   N   4.1288E-01                                      5.84E+05             
351.93 4.129E-01  (P 3.948E-02 9.71E+00 3.56E+01 G  
295.22 5.478E-01 + P 7.560E-02 1.29E+01 1.84E+01 G  
242.00 3.205E-01 - P 1.913E-01 4.01E+01 7.27E+00 G  

Ra-226   N   8.7565E-01                                      5.84E+05             
186.21 8.757E-01  (  3.619E-01 3.09E+01 3.56E+00 G  

Th-234   N   1.0681E+00                                      1.63E+12             
63.30 1.068E+00 *(  9.455E-01 5.73E+01 3.75E+00 G  
92.59 4.337E-01 -   4.708E-01 6.88E+01 4.34E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.5362E-01                                      5.12E+12             
583.19 1.518E-01  (  1.309E-02 1.15E+01 8.50E+01 G  
277.37-1.044E-01 -   2.088E-01 1.26E+02 6.60E+00 G  
860.53 1.658E-01 ?(  1.167E-01 5.10E+01 1.24E+01 G  

U-235    N   7.2722E-02                                      2.57E+11             
143.77 8.359E-02 &(  1.217E-01 9.19E+01 1.09E+01 G  
205.32 1.745E-01 &(  2.674E-01 9.69E+01 5.02E+00 G  
163.36-1.635E-03 &   2.647E-01 9.83E+03 5.08E+00 G  
185.72 6.167E-02 &(  2.346E-02 2.66E+01 5.70E+01 G  

Energy duplication    
93.35-3.067E-02 -   3.097E-01 6.16E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.18        69.        -2.    -0.001  1158.21  -1.103E-02   
Th-234      63.44        93.        25.     0.009   114.57   1.068E+00   
Th-234      92.82       138.        25.     0.009   137.65   4.337E-01   
U-235       93.35       107.        -2.    -0.001  1232.35  -3.067E-02   
Eu-154     122.85       123.       -14.    -0.005   235.47  -2.078E-02   
U-235      143.24        94.        16.     0.006   183.88   8.359E-02   
U-235      186.30        88.        57.     0.021    53.20   6.167E-02   
U-235      206.19        82.        14.     0.005   193.70   1.745E-01   
Eu-152     344.16        57.        -5.    -0.002   461.08  -1.533E-02   
Eu-152     778.29        24.        -1.     0.000  1370.22  -1.173E-02   
Eu-154     873.60        21.        -4.    -0.002   309.86  -5.930E-02   
Eu-154     996.04        17.         6.     0.002   199.56   1.086E-01   
Eu-152    1111.94        29.         1.     0.000  1677.30   1.310E-02   
Eu-154    1273.51        27.        -2.    -0.001   815.89  -1.114E-02   
Co-60     1334.18        18.        -4.    -0.001   332.94  -8.547E-03   
Eu-152    1407.97        12.         4.     0.001   281.69   4.060E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7871E-01    5.7871E-01   1.4479E-01    1.5073E-01  6.855E-02
Am-241 #A   -1.1024E-02   -1.1027E-02   1.2772E-01    1.2772E-01  1.044E-01
Bi-212 #     7.6013E-01    7.6013E-01   3.3701E-01    3.3925E-01  1.492E-01
Bi-214       3.7937E-01    3.7939E-01   8.0350E-02    8.2181E-02  3.519E-02
Co-60  #A   -8.3790E-03   -8.5470E-03   2.8457E-02    2.8459E-02  2.231E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.2570E-02    1.2570E-02  1.902E-02
Eu-152 #A    1.0020E-02    1.0098E-02   2.8444E-02    2.8450E-02  5.707E-02
Eu-154 #A    1.8225E-02    1.8448E-02   3.3996E-02    3.4010E-02  1.441E-01
K-40         1.1255E+01    1.1255E+01   1.0211E+00    1.1674E+00  2.289E-01
Pa-234  A    5.5663E-02    5.5663E-02   8.1529E-02    8.2698E-02  6.984E-02
Pb-212       4.0667E-01    4.0667E-01   6.9970E-02    7.7633E-02  3.568E-02
Pb-214       4.1286E-01    4.1288E-01   8.2962E-02    8.6087E-02  3.948E-02
Ra-226       8.7559E-01    8.7565E-01   5.4036E-01    5.4361E-01  3.619E-01
Th-234 #     1.0681E+00    1.0681E+00   1.2238E+00    1.2279E+00  9.455E-01
Tl-208       1.5362E-01    1.5362E-01   3.5242E-02    3.6611E-02  1.309E-02
U-235  #A    7.2722E-02    7.2722E-02   3.8685E-02    3.8967E-02  1.217E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_009.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.0 to  2034.9 keV)     1.482E+01  pCi/g         
Total Decayed Activity (  911.0 to  2034.9 keV) 1.4821852E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

205 of 392



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/28/13 13:09                
Type:            LCS                           Analyzed:        04/24/13 11:12                
Lab ID:          QC681512                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.28 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.17                0.4180    93.63  54-146  

Page 1 of 1                                                                                                                       4.1
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244328 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597005.8                                                  
File          : 2_20130424_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681512                                                         
Matrix        : Soil                                                             
Batch         : 196731                                                           
Time          : 24-APR-2013 11:12                                                
Sample Amount : 309.28 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.17  94    54-146  .41802        .69359        u    

u=use  

Page 1 of 1                                                                                                           1513164597005.8
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681512, 196731, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/28/2013 13:09           Live Time: 2700   sec

Acquisition Time: 4/24/2013 11:12:45        Real Time: 2705   sec
Analysis Time: 5/21/2013 07:47           Dead Time: 0.20   %

Analysis Quantity: 3.093E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.027E-01      1.812E-01      1.882E-01      1.569E-01
Am-241    #AB    2.238E-01      4.506E-01      4.509E-01      3.663E-01
Bi-212    #      2.413E+00      7.504E-01      7.605E-01      5.638E-01
Bi-214           1.217E+01      4.180E-01      6.936E-01      9.850E-02
Co-60     #AB   -1.464E-02      5.247E-02      5.248E-02      4.210E-02
Cs-137    #AB    3.113E-02      6.362E-02      6.364E-02      5.100E-02
Eu-152    #      4.321E-01      1.207E-01      1.232E-01      1.615E-01
Eu-154    #AB    7.437E-02      3.265E-01      3.265E-01      3.351E-01
K-40             8.971E+00      1.152E+00      1.237E+00      4.467E-01
Pa-234     AB    5.645E-02      1.197E-01      1.205E-01      2.429E-01
Pb-212           6.088E-01      1.333E-01      1.425E-01      8.794E-02
Pb-214           1.310E+01      3.629E-01      8.144E-01      1.266E-01
Ra-226           1.651E+01      2.176E+00      2.447E+00      1.256E+00
Th-234    #AB    2.044E+00      3.592E+00      3.597E+00      2.915E+00
Tl-208           2.083E-01      7.499E-02      7.619E-02      4.076E-02
U-235     #      7.681E-01      9.171E-02      1.042E-01      4.082E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.831E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_005.An1               

Sample description                                             
QC681512, 196731, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_005.An1

Acquisition information
Start time:                 4/24/2013 11:12:45
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0928E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0928E+02) = 

8.7387E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/28/2013 13:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0572

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       10. 131.32   0.00  0.000E+00
59.91       38. 100.68   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.86       44.  87.85   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      701.   6.54   0.85  2.836E-02
77.22     1412.   3.74   0.85  3.018E-02
79.51       97.  36.18   0.85  3.180E-02
87.25      491.   8.46   0.86  3.667E-02
89.96      180.  19.24   0.87  3.816E-02
92.43       20. 173.68   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.868E-01 U235  
93.35   5.760  2.868E-01 U235  

92.43       20. 173.68   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.868E-01 U235  

112.17       14. 120.69   0.29  4.657E-02
163.49       19. 215.72   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.392E-01 U235  
186.27      873.   6.59   0.86  4.814E-02   185.72  57.000  1.029E+00 U235  

186.21   3.555  1.651E+01 Ra226 
185.72  57.000  1.029E+00 U235  

238.63      407.   8.47   1.02  4.318E-02   238.63  43.600  6.890E-01 Pb212 
241.95     1430.   3.25   1.02  4.286E-02   242.00   7.268  1.483E+01 Pb214 
295.14     2825.   2.25   1.07  3.814E-02   295.22  18.414  1.300E+01 Pb214 
338.46      105.  25.42   0.96  3.494E-02   338.32  11.400  8.533E-01 Ac228 
351.80     4929.   1.61   1.12  3.405E-02   351.93  35.600  1.315E+01 Pb214 
386.41       54.  39.49   0.84  3.198E-02
487.03       77.  28.33   0.73  2.732E-02
569.47        7. 255.06   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.22      127.  18.00   1.63  2.416E-02   583.19  85.000  1.998E-01 Tl208 
609.33     3993.   1.71   1.31  2.345E-02   609.31  45.490  1.209E+01 Bi214 
661.86       18. 102.18   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.67      149.  12.72   0.94  2.208E-02
768.46      397.   7.41   1.25  2.001E-02
785.84      113.  15.55   1.51  1.972E-02   785.37   1.110  1.668E+01 Bi212 

785.37   1.110  1.668E+01 Bi212 
860.43       19.  75.38   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.21        5. 278.94   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.52        9. 139.89   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.24       10. 118.57   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.17       80.  20.36   1.60  1.779E-02   911.20  26.200  5.589E-01 Ac228 
933.98      200.  13.09   1.19  1.748E-02
946.89        4. 384.29   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.60       34.  48.26   1.64  1.710E-02   964.08  14.500  4.467E-01 Eu152 

964.08  14.500  4.467E-01 Eu152 
968.95       70.  20.86   0.86  1.704E-02   968.96  15.900  8.316E-01 Ac228 
996.29        4. 338.91   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1047.96       25.  33.91   0.28  1.611E-02
1111.66        7. 177.86   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  1.051E-01 Eu152 
1120.32      880.   4.12   1.46  1.535E-02  1120.29  14.910  1.242E+01 Bi214 
1408.01      107.  13.96   1.92  1.291E-02  1408.01  20.850  1.286E+00 Eu152 

1408.01  20.850  1.286E+00 Eu152 
1460.76      386.   6.10   1.75  1.254E-02  1460.82  10.550  8.970E+00 K40   
1764.17      725.   4.01   1.89  1.070E-02  1764.49  15.310  1.424E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42       104.        10. 0.000E+00  262.64   0.000  -      
298.40    74.81       879.       522. 1.841E+04   18.64   0.932  -        
308.10    77.24       871.      1187. 3.933E+04    9.39   0.874  -        
317.23    79.52       497.        80. 2.516E+03   81.93   0.430 TH-227  s 
347.96    87.21       687.       508. 1.384E+04   18.30   1.025  -      s 
358.80    89.92       471.       212. 5.561E+03   32.01   0.838  -       M
447.73   112.17       194.        14. 3.113E+02  241.38   0.293  -       c

1543.98   386.41       164.        54. 1.704E+03   78.98   0.844  -      s 
1946.32   487.03       139.        77. 2.829E+03   56.66   0.731 PB-214  s 
2660.79   665.67        73.       148. 6.725E+03   23.08   0.944 BI-214  sM
3072.01   768.46       117.       397. 1.984E+04   14.82   1.250 BI-214  sM
3734.34   933.98       108.       200. 1.147E+04   26.18   1.189 BI-214  s 
4190.51  1047.96        21.        25. 1.564E+03   67.83   0.280  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.85    59.91       703.        38.     0.014   201.36   0.833s
Th-234    250.63    62.86       732.        44.     0.016   175.71   0.837s
Th-234    363.49    91.10       708.       -82.    -0.030    94.84   0.868s
Ac-228    372.50    93.35       616.        20.     0.008   347.36   0.869D
U-235     372.50    93.35       616.        20.     0.008   347.36   0.869D
Eu-154    487.98   122.25       694.       -22.    -0.008   339.62   0.901s
Pa-234    523.86   131.23       844.       -22.    -0.008   372.04   0.909s
U-235     573.94   143.75       882.        -8.    -0.003  1101.48   0.922s
U-235     652.84   163.49       802.        19.     0.007   431.43   0.942s
U-235     743.82   186.26       799.       824.     0.305    11.94   0.965 
Ra-226    743.87   186.27       812.       873.     0.323    13.18   0.860 
Pb-212    953.25   238.65       482.       354.     0.131    21.53   0.761s
Pb-214    966.54   241.98       569.      1380.     0.511     7.95   1.058 
Tl-208   1106.23   276.92       593.       -31.    -0.011   227.31   1.057s
Pb-214   1179.05   295.14       407.      2820.     1.044     4.49   1.074 
Ac-228   1352.27   338.46       243.       105.     0.039    50.84   0.960 
Eu-152   1373.21   343.70       384.       -23.    -0.008   246.32   1.123s
Pb-214   1405.58   351.80       414.      4923.     1.823     3.22   1.120 
Pa-234   2276.03   569.47       152.         7.     0.003   510.12   1.328s
Tl-208   2331.00   583.22       123.       127.     0.047    36.00   1.626s
Bi-214   2435.45   609.33       194.      3985.     1.476     3.43   1.314 
Cs-137   2645.55   661.86       162.        18.     0.007   204.36   1.407 
Eu-154   2892.57   723.61       146.       -17.    -0.006   201.09   1.457s
Bi-212   3141.54   785.84        97.       113.     0.042    31.10   1.507 
Tl-208   3440.00   860.43        92.        19.     0.007   150.76   1.564 
Eu-154   3491.15   873.21        97.         5.     0.002   557.88   1.574s
Pa-234   3520.40   880.52        75.         9.     0.003   279.79   1.579D
Pa-234   3531.28   883.24        61.        10.     0.004   237.14   1.581D
Ac-228   3643.05   911.17        94.        80.     0.030    40.73   1.602s
Pa-234   3786.00   946.89        92.         4.     0.001   768.58   1.627s
Eu-152   3856.87   964.60       118.        34.     0.013    96.52   1.640 
Ac-228   3874.28   968.95        50.        70.     0.026    41.71   0.859s
Eu-154   3983.72   996.29        92.         4.     0.001   677.81   1.662s
Eu-154   4013.80  1003.81        84.        -8.    -0.003   319.38   1.668s
Eu-152   4445.51  1111.66        68.         7.     0.002   355.72   1.740s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   4480.18  1120.32        94.       878.     0.325     8.24   1.462 
Co-60    4691.69  1173.15        71.        -4.    -0.001   659.04   1.779s
Co-60    5331.23  1332.87        56.        -6.    -0.002   358.39   1.874s
Eu-152   5632.15  1408.01        57.       107.     0.039    27.93   1.915 
K-40     5843.40  1460.76        61.       367.     0.136    12.20   1.750 
Bi-214   7059.02  1764.17        29.       720.     0.267     8.02   1.891 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0267E-01                                      5.12E+12             
911.20 5.589E-01 ?(  1.569E-01 2.04E+01 2.62E+01 G  
968.96 8.316E-01  (  1.976E-01 2.09E+01 1.59E+01 G  
338.32 8.533E-01  (  2.952E-01 2.54E+01 1.14E+01 G  

Energy duplication    
93.35 4.030E-01 -   1.144E+00 1.74E+02 4.10E+00 XA 

Am-241   I   2.2380E-01                                      1.58E+05             
59.54 2.238E-01 ?(  3.663E-01 1.01E+02 3.59E+01 G  

Bi-212   N   2.4133E+00                                      5.12E+12             
727.33 3.206E-02 &(  5.638E-01 1.07E+03 6.65E+00 G  
785.37 1.668E+01  (  3.400E+00 1.55E+01 1.11E+00 G  

1620.74-5.549E-02 %   2.911E+00 3.19E+03 1.51E+00 G  

Bi-214   N   1.2172E+01                                      5.84E+05             
609.31 1.209E+01  (P 9.850E-02 1.71E+00 4.55E+01 G  

1120.29 1.242E+01  (P 3.203E-01 4.12E+00 1.49E+01 G  
1764.49 1.424E+01 + P 2.465E-01 4.01E+00 1.53E+01 G  

Co-60    T  -1.4641E-02                                      1.93E+03             
1332.49-1.464E-02 ?(  4.210E-02 1.79E+02 1.00E+02 G  
1173.23-8.068E-03 +   4.325E-02 3.30E+02 9.98E+01 G  

Cs-137   I   3.1133E-02                                      1.10E+04             
661.66 3.113E-02  (  5.100E-02 1.02E+02 8.50E+01 G  

Eu-152   I   4.3212E-01                                      4.94E+03             
344.28-8.078E-02 ?(  1.615E-01 1.23E+02 2.66E+01 G  
121.78 0.000E+00 +   1.553E-01 1.00E+03 2.84E+01 G  
778.90 1.016E-02 &   2.856E-01 1.71E+03 1.30E+01 G  
964.08 4.467E-01 ?(  3.320E-01 4.83E+01 1.45E+01 G  

1112.08 1.051E-01 ?(  3.006E-01 1.78E+02 1.34E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 1.286E+00 ?(  2.132E-01 1.40E+01 2.09E+01 G  

Eu-154   I   7.4374E-02                                      3.14E+03             
873.18 7.385E-02 ?(  3.351E-01 2.79E+02 1.22E+01 G  
123.07-3.663E-02 &   1.017E-01 1.70E+02 4.04E+01 G  

1274.43-1.318E-03 &   8.841E-02 4.08E+03 3.49E+01 G  
723.30-1.361E-01 +   2.190E-01 1.01E+02 2.00E+01 G  

1004.72-9.103E-02 +   2.338E-01 1.60E+02 1.79E+01 G  
996.25 7.498E-02 ?(  4.141E-01 3.39E+02 1.05E+01 G  

K-40     N   8.9705E+00                                      4.57E+11             
1460.82 8.970E+00  (P 4.467E-01 6.10E+00 1.06E+01 G  

Pa-234   N   5.6454E-02                                      1.63E+12             
131.30-7.979E-02 ?(  2.429E-01 1.86E+02 1.82E+01 G  
569.50 9.809E-02 ?(  4.076E-01 2.55E+02 9.30E+00 G  
946.00 4.937E-02 &(  3.096E-01 3.84E+02 1.35E+01 G  
880.52 1.525E-01  (  3.414E-01 1.40E+02 1.05E+01 G  
883.24 1.781E-01  (  3.348E-01 1.19E+02 9.70E+00 G  

Pb-212   N   6.0878E-01                                      5.12E+12             
238.63 6.088E-01  (P 8.794E-02 1.08E+01 4.36E+01 G  
300.09-7.038E-02 % P 1.268E+00 2.31E+03 3.18E+00 G  

Pb-214   N   1.3098E+01                                      5.84E+05             
351.93 1.315E+01  (P 1.266E-01 1.61E+00 3.56E+01 G  
295.22 1.300E+01  (P 2.167E-01 2.25E+00 1.84E+01 G  
242.00 1.435E+01 + P 5.773E-01 3.98E+00 7.27E+00 G  

Ra-226   N   1.6508E+01                                      5.84E+05             
186.21 1.651E+01  (  1.256E+00 6.59E+00 3.56E+00 G  

Th-234   N   2.0443E+00                                      1.63E+12             
63.30 2.044E+00  (  2.915E+00 8.79E+01 3.75E+00 G  
92.59-1.539E+00 -   1.169E+00 4.74E+01 4.34E+00 G  

Tl-208   N   2.0828E-01                                      5.12E+12             
583.19 1.998E-01  (  4.076E-02 1.80E+01 8.50E+01 G  
277.37-3.799E-01 -   7.024E-01 1.14E+02 6.60E+00 G  
860.53 2.663E-01  (  3.149E-01 7.54E+01 1.24E+01 G  

U-235    N   7.6809E-01                                      2.57E+11             
143.77-4.509E-02 &(  4.082E-01 5.51E+02 1.09E+01 G  
205.32-2.960E-03 %   8.791E-01 1.80E+04 5.02E+00 G  
163.36 2.392E-01 ?(  8.453E-01 2.16E+02 5.08E+00 G  
185.72 9.713E-01 &(  7.759E-02 5.97E+00 5.70E+01 G  

Energy duplication    
93.35 2.868E-01 ?   8.141E-01 1.74E+02 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.91       703.        38.     0.014   201.36   2.238E-01   
Th-234      62.86       732.        44.     0.016   175.71   2.044E+00   
Th-234      91.10       708.       -82.    -0.030    94.84  -1.539E+00   
U-235       93.35       616.        20.     0.008   347.36   2.868E-01   
Eu-154     122.25       694.       -22.    -0.008   339.62  -3.663E-02   
U-235      143.75       882.        -8.    -0.003  1101.48  -4.509E-02   
U-235      163.49       802.        19.     0.007   431.43   2.392E-01   
U-235      186.26       799.       824.     0.305    11.94   9.713E-01   
Eu-152     343.70       384.       -23.    -0.008   246.32  -8.078E-02   
Cs-137     661.86       162.        18.     0.007   204.36   3.113E-02   
Eu-154     723.61       146.       -17.    -0.006   201.09  -1.361E-01   
Bi-212     785.84        97.       113.     0.042    31.10   1.668E+01   
Eu-154     873.21        97.         5.     0.002   557.88   7.385E-02   
Eu-152     964.60       118.        34.     0.013    96.52   4.467E-01   
Eu-154     996.29        92.         4.     0.001   677.81   7.498E-02   
Eu-154    1003.81        84.        -8.    -0.003   319.38  -9.103E-02   
Eu-152    1111.66        68.         7.     0.002   355.72   1.051E-01   
Co-60     1173.15        71.        -4.    -0.001   659.04  -8.068E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1332.87        56.        -6.    -0.002   358.39  -1.464E-02   
Eu-152    1408.01        57.       107.     0.039    27.93   1.286E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0267E-01    7.0267E-01   1.8118E-01    1.8820E-01  1.569E-01
Am-241 #A    2.2377E-01    2.2380E-01   4.5063E-01    4.5093E-01  3.663E-01
Bi-212 #C    2.4133E+00    2.4133E+00   7.5042E-01    7.6053E-01  5.638E-01
Bi-214       1.2172E+01    1.2172E+01   4.1802E-01    6.9359E-01  9.850E-02
Co-60  #A   -1.4500E-02   -1.4641E-02   5.2472E-02    5.2476E-02  4.210E-02
Cs-137 #A    3.1080E-02    3.1133E-02   6.3622E-02    6.3637E-02  5.100E-02
Eu-152 #C    4.3049E-01    4.3212E-01   1.2069E-01    1.2320E-01  1.615E-01
Eu-154 #A    7.3933E-02    7.4374E-02   3.2645E-01    3.2648E-01  3.351E-01
K-40         8.9705E+00    8.9705E+00   1.1519E+00    1.2370E+00  4.467E-01
Pa-234  A    5.6454E-02    5.6454E-02   1.1970E-01    1.2052E-01  2.429E-01
Pb-212       6.0878E-01    6.0878E-01   1.3328E-01    1.4247E-01  8.794E-02
Pb-214       1.3098E+01    1.3098E+01   3.6287E-01    8.1436E-01  1.266E-01
Ra-226       1.6508E+01    1.6508E+01   2.1755E+00    2.4467E+00  1.256E+00
Th-234 #A    2.0443E+00    2.0443E+00   3.5920E+00    3.5972E+00  2.915E+00
Tl-208       2.0828E-01    2.0828E-01   7.4990E-02    7.6185E-02  4.076E-02
U-235  #C    7.6809E-01    7.6809E-01   9.1708E-02    1.0416E-01  4.082E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2034.8 keV)     5.227E+01  pCi/g         
Total Decayed Activity (  911.2 to  2034.8 keV) 5.2268749E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244328                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/28/13 13:11                
Lab ID:          QC681511                      Analyzed:        04/24/13 13:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.06901        0.07491           0.9     
Bismuth-212                          0.06756 U        0.2200         0.1694                    
Bismuth-214                         -0.02568 U        0.5836         0.03213                   
Cesium-137                           0.003601 U       0.01876        0.01491           0.07    
Cobalt-60                            0.001403 U       0.01893        0.01530           0.03    
Europium-152                         0.01221 U        0.02943        0.03474           0.1     
Europium-154                        -0.03773 U        0.1628         0.1285            0.2     
Lead-212                             0.007153 U       0.03821        0.02659                   
Lead-214                            -0.01535 U        0.6141         0.03710                   
Potassium-40                        -0.4106 U         3.811          0.2975                    
Protactinium-234                     0.01108 U        0.03054        0.05565                   
Radium-226 (By Bismuth-214)         -0.02568 U        0.5836         0.03213           0.2     
Thallium-208                         0.004802 U       0.01050        0.02041                   
Thorium-232 (By Actinium-228)        0.03354 U        0.06087        0.04360           0.9     
Thorium-234                          0.02756 U        0.07593        0.5956                    
Uranium-235                          0.02774 U        0.07658        0.05957           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244328 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681511                                                       

Seqnum : 1513164597008.27                              Matrix        : Soil                                                           

File   : 2_20130424_008                                Batch         : 196731                       Time      : 24-APR-2013 13:56     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.84 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0             0.07491  0.9   .069013       .069013       u    
Bismuth-212                     0.06756       0.1694         .22004        .22006        u    
Bismuth-214                     -0.02568      0.03213        .58355        .58355        u    
Cesium-137                      0.003601      0.01491  0.07  .018757       .018757       u    
Cobalt-60                       0.001403      0.01530  0.03  .018926       .018926       u    
Europium-152                    0.01221       0.03474  0.1   .029426       .029434       u    
Europium-154                    -0.03773      0.1285   0.2   .16275        .16276        u    
Lead-212                        0.007153      0.02659        .038207       .038211       u    
Lead-214                        -0.01535      0.03710        .61406        .61406        u    
Potassium-40                    -0.4106       0.2975         3.8114        3.8114        u    
Protactinium-234                0.01108       0.05565        .030539       .030663       u    
Radium-226 (By Bismuth-214)     -0.02568      0.03213  0.2   .58355        .58355        u    
Thallium-208                    0.004802      0.02041        .010501       .010506       u    
Thorium-232 (By Actinium-228)   0.03354       0.04360  0.9   .060873       .060922       u    
Thorium-234                     0.02756       0.5956         .075927       .075971       u    
Uranium-235                     0.02774       0.05957  0.18  .076583       .076604       u    

u=use  

Page 1 of 1                                                                                                          1513164597008.27
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681511, 196731, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/28/2013 13:11           Live Time: 2700   sec

Acquisition Time: 4/24/2013 13:56:38        Real Time: 2702   sec
Analysis Time: 5/22/2013 18:14           Dead Time: 0.08   %

Analysis Quantity: 3.188E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.354E-02      6.087E-02      6.092E-02      4.360E-02
Am-241    #AB    0.000E+00      6.901E-02      6.901E-02      7.491E-02
Bi-212    #AB    6.756E-02      2.200E-01      2.201E-01      1.694E-01
Bi-214    #AB   -2.568E-02      5.836E-01      5.836E-01      3.213E-02
Co-60     #AB    1.403E-03      1.893E-02      1.893E-02      1.530E-02
Cs-137    #AB    3.601E-03      1.876E-02      1.876E-02      1.491E-02
Eu-152    #AB    1.221E-02      2.943E-02      2.943E-02      3.474E-02
Eu-154    #AB   -3.773E-02      1.627E-01      1.628E-01      1.285E-01
K-40      #AB   -4.106E-01      3.811E+00      3.811E+00      2.975E-01
Pa-234    #AB    1.108E-02      3.054E-02      3.066E-02      5.565E-02
Pb-212    #AB    7.153E-03      3.821E-02      3.821E-02      2.659E-02
Pb-214    #AB   -1.535E-02      6.141E-01      6.141E-01      3.710E-02
Ra-226    #AB   -1.733E-02      3.173E-01      3.173E-01      2.597E-01
Th-234    #AB    2.756E-02      7.593E-02      7.597E-02      5.956E-01
Tl-208    #AB    4.802E-03      1.050E-02      1.051E-02      2.041E-02
U-235     #AB    2.774E-02      7.658E-02      7.660E-02      5.957E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.967E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Sample description                                             
QC681511, 196731, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_008.An1

Acquisition information
Start time:                 4/24/2013 13:56:38
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1884E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1884E+02) = 

8.4767E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/28/2013 13:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.77    63.39        32.        -1.     0.000  1329.02   0.837s
Th-234    374.56    93.87        25.         5.     0.002   275.49   0.868s
Ac-228    372.50    93.35        29.         6.     0.002   287.58   0.869D
U-235     372.50    93.35        29.         6.     0.002   287.58   0.869D
Eu-152    485.29   121.57        28.         2.     0.001   847.04   0.899s
Eu-154    489.92   122.73        30.        -2.    -0.001   803.14   0.901s
Pa-234    523.40   131.11        47.        -4.    -0.001   505.90   0.909s
U-235     566.56   141.91        20.         5.     0.002   276.05   0.922s
U-235     653.74   163.72        45.        -2.    -0.001   900.88   0.942s
U-235     741.80   185.75        41.        -4.    -0.001   498.18   0.965s
Ra-226    741.74   185.74        37.        -1.     0.000  1830.65   0.966s
U-235     817.69   204.74        53.        -7.    -0.003   289.73   0.985s
Pb-212    953.08   238.61        47.         4.     0.001   201.52   1.019s
Tl-208   1109.37   277.71        16.         6.     0.002   218.68   1.058s
Pb-214   1181.36   295.71        38.        -9.    -0.003   385.13   1.075s
Pb-212   1198.80   300.08        30.         1.     0.000   676.38   1.080s
Ac-228   1353.73   338.83        27.        -1.     0.000  1127.69   1.117s
Cs-137   2645.57   661.86        15.         2.     0.001   520.90   1.407s
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.61   727.36        10.         3.     0.001   325.71   1.461s
Bi-212   3133.68   783.87        15.        -4.    -0.001   320.52   1.507s
Eu-154   3493.47   873.79        15.        -3.    -0.001   431.38   1.574s
Pa-234   3541.86   885.88         6.         1.     0.001   514.92   1.581s
Ac-228   3643.74   911.34         8.         5.     0.002   181.47   1.602s
Pa-234   3781.40   945.74        12.         3.     0.001   402.68   1.627s
Eu-152   3856.46   964.49         9.         4.     0.001   241.06   1.640s
Eu-152   4451.61  1113.18        11.        -2.    -0.001   428.91   1.740s
Eu-154   5100.65  1275.29        10.        -2.    -0.001   412.01   1.841s
Co-60    5326.39  1331.66         8.         1.     0.000  1348.70   1.874s
K-40     5844.90  1461.13        29.       -17.    -0.006   437.57   1.943s
Bi-214   7062.96  1765.15         8.        -1.     0.000   186.18   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.3544E-02                                      5.12E+12             
911.20 3.354E-02 ?(  4.360E-02 9.07E+01 2.62E+01 G  
968.96 7.522E-04 %   9.300E-02 7.51E+03 1.59E+01 G  
338.32-1.043E-02 -   9.576E-02 5.64E+02 1.14E+01 G  

Energy duplication    
93.35 1.064E-01 &   2.408E-01 1.44E+02 4.10E+00 XA 

Bi-212   N   6.7555E-02                                      5.12E+12             
727.33 6.755E-02 ?(  1.694E-01 1.63E+02 6.65E+00 G  
785.37-5.196E-01 +   1.296E+00 1.60E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.850E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -2.5683E-02                                      5.84E+05             
609.31-2.568E-02 &(P 3.213E-02 5.99E+02 4.55E+01 G  

1120.29-2.743E-02 % P 1.182E-01 1.00E+03 1.49E+01 G  
1764.49-2.281E-02 + P 1.266E-01 9.31E+01 1.53E+01 G  

Co-60    T   1.4033E-03                                      1.93E+03             
1332.49 1.403E-03 ?(  1.530E-02 6.74E+02 1.00E+02 G  
1173.23 0.000E+00 -   4.985E-03 1.00E+03 9.98E+01 G  

Cs-137   I   3.6008E-03                                      1.10E+04             
661.66 3.601E-03 &(  1.491E-02 2.60E+02 8.50E+01 G  

Eu-152   I   1.2207E-02                                      4.94E+03             
344.28 0.000E+00 ?(  3.474E-02 1.00E+03 2.66E+01 G  
121.78 4.126E-03 ?(  2.834E-02 4.24E+02 2.84E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
778.90-3.385E-03 %   9.593E-02 1.73E+03 1.30E+01 G  
964.08 5.043E-02 &(  9.103E-02 1.21E+02 1.45E+01 G  

1112.08-3.471E-02 +   1.166E-01 2.14E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.087E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -3.7727E-02                                      3.14E+03             
873.18-3.773E-02 ?(  1.285E-01 2.16E+02 1.22E+01 G  
123.07-3.134E-03 &   2.040E-02 4.02E+02 4.04E+01 G  

1274.43-1.452E-02 +   4.661E-02 2.06E+02 3.49E+01 G  
723.30 0.000E+00 +   9.545E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   7.913E-02 1.00E+03 1.79E+01 G  
996.25 0.000E+00 &   4.195E-02 1.00E+03 1.05E+01 G  

K-40     N  -4.1055E-01                                      4.57E+11             
1460.82-4.106E-01 ?(P 2.975E-01 2.19E+02 1.06E+01 G  

Pa-234   N   1.1084E-02                                      1.63E+12             
131.30-1.363E-02 ?(  5.565E-02 2.53E+02 1.82E+01 G  
569.50-2.250E-03 %   1.337E-01 3.61E+03 9.30E+00 G  
946.00 3.394E-02 ?(  1.070E-01 2.01E+02 1.35E+01 G  
880.52 0.000E+00 &   8.405E-02 1.00E+03 1.05E+01 G  
883.24 2.564E-02 ?(  1.029E-01 2.57E+02 9.70E+00 G  

Pb-212   N   7.1531E-03                                      5.12E+12             
238.63 5.968E-03 &(P 2.659E-02 1.01E+02 4.36E+01 G  
300.09 2.340E-02 ?(P 3.322E-01 3.38E+02 3.18E+00 G  

Pb-214   N  -1.5351E-02                                      5.84E+05             
351.93-1.535E-02 %(P 3.710E-02 1.00E+03 3.56E+01 G  
295.22-4.189E-02 & P 6.400E-02 1.93E+02 1.84E+01 G  
242.00-1.706E-02 & P 1.516E-01 1.33E+03 7.27E+00 G  

Ra-226   N  -1.7331E-02                                      5.84E+05             
186.21-1.733E-02 ?(  2.597E-01 9.15E+02 3.56E+00 G  

Th-234   N   2.7561E-02                                      1.63E+12             
63.30-5.491E-02 ?(  5.956E-01 6.65E+02 3.75E+00 G  
92.59 9.877E-02 ?(  2.129E-01 1.38E+02 4.34E+00 G  

Tl-208   N   4.8021E-03                                      5.12E+12             
583.19 0.000E+00 ?(  2.041E-02 1.00E+03 8.50E+01 G  
277.37 6.665E-02 ?(  1.106E-01 1.09E+02 6.60E+00 G  
860.53 4.863E-03 %   9.401E-02 1.19E+03 1.24E+01 G  

U-235    N   2.7742E-02                                      2.57E+11             
143.77 2.774E-02 ?(  5.957E-02 1.38E+02 1.09E+01 G  
205.32-9.912E-02 +   2.288E-01 1.45E+02 5.02E+00 G  
163.36-2.655E-02 +   1.947E-01 4.50E+02 5.08E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
185.72-4.225E-03 -   1.696E-02 2.49E+02 5.70E+01 G  

Energy duplication    
93.35 7.573E-02 &   1.714E-01 1.44E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.39        32.        -1.     0.000  1329.02  -5.491E-02   
Th-234      93.87        25.         5.     0.002   275.49   9.877E-02   
Ac-228      93.35        29.         6.     0.002   287.58   1.064E-01   
U-235       93.35        29.         6.     0.002   287.58   7.573E-02   
Eu-152     121.57        28.         2.     0.001   847.04   4.126E-03   
Eu-154     122.73        30.        -2.    -0.001   803.14  -3.134E-03   
Pa-234     131.11        47.        -4.    -0.001   505.90  -1.363E-02   
U-235      141.91        20.         5.     0.002   276.05   2.774E-02   
U-235      163.72        45.        -2.    -0.001   900.88  -2.655E-02   
U-235      185.75        41.        -4.    -0.001   498.18  -4.225E-03   
Ra-226     185.74        37.        -1.     0.000  1830.65  -1.733E-02   
U-235      204.74        53.        -7.    -0.003   289.73  -9.912E-02   
Pb-212     238.61        47.         4.     0.001   201.52   5.968E-03  P
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     277.71        16.         6.     0.002   218.68   6.665E-02   
Pb-214     295.71        38.        -9.    -0.003   385.13  -4.189E-02  P
Pb-212     300.08        30.         1.     0.000   676.38   2.340E-02  P
Ac-228     338.83        27.        -1.     0.000  1127.69  -1.043E-02   
Cs-137     661.86        15.         2.     0.001   520.90   3.601E-03   
Bi-212     727.36        10.         3.     0.001   325.71   6.755E-02   
Bi-212     783.87        15.        -4.    -0.001   320.52  -5.196E-01   
Eu-154     873.79        15.        -3.    -0.001   431.38  -3.773E-02   
Pa-234     885.88         6.         1.     0.001   514.92   2.564E-02   
Ac-228     911.34         8.         5.     0.002   181.47   3.354E-02   
Pa-234     945.74        12.         3.     0.001   402.68   3.394E-02   
Eu-152     964.49         9.         4.     0.001   241.06   5.043E-02   
Eu-152    1113.18        11.        -2.    -0.001   428.91  -3.471E-02   
Eu-154    1275.29        10.        -2.    -0.001   412.01  -1.452E-02   
Co-60     1331.66         8.         1.     0.000  1348.70   1.403E-03   
K-40      1461.13        29.       -17.    -0.006   437.57  -4.106E-01  P
Bi-214    1765.15         8.        -1.     0.000   186.18  -2.281E-02  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.3544E-02    3.3544E-02   6.0873E-02    6.0922E-02  4.360E-02
Am-241 #A    0.0000E+00    0.0000E+00   6.9013E-02    6.9013E-02  7.491E-02
Bi-212 #A    6.7555E-02    6.7555E-02   2.2004E-01    2.2006E-01  1.694E-01
Bi-214 #A   -2.5682E-02   -2.5683E-02   5.8355E-01    5.8355E-01  3.213E-02
Co-60  #A    1.3897E-03    1.4033E-03   1.8926E-02    1.8926E-02  1.530E-02
Cs-137 #A    3.5947E-03    3.6008E-03   1.8757E-02    1.8757E-02  1.491E-02
Eu-152 #A    1.2161E-02    1.2207E-02   2.9426E-02    2.9434E-02  3.474E-02
Eu-154 #A   -3.7503E-02   -3.7727E-02   1.6275E-01    1.6276E-01  1.285E-01
K-40   #A   -4.1055E-01   -4.1055E-01   3.8114E+00    3.8114E+00  2.975E-01
Pa-234 #A    1.1084E-02    1.1084E-02   3.0539E-02    3.0663E-02  5.565E-02
Pb-212 #A    7.1531E-03    7.1531E-03   3.8207E-02    3.8211E-02  2.659E-02
Pb-214 #A   -1.5351E-02   -1.5351E-02   6.1406E-01    6.1406E-01  3.710E-02
Ra-226 #A   -1.7330E-02   -1.7331E-02   3.1727E-01    3.1727E-01  2.597E-01
Th-234 #A    2.7561E-02    2.7561E-02   7.5927E-02    7.5971E-02  5.956E-01
Tl-208 #A    4.8021E-03    4.8021E-03   1.0501E-02    1.0506E-02  2.041E-02
U-235  #A    2.7742E-02    2.7742E-02   7.6583E-02    7.6604E-02  5.957E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  

249 of 392



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

256 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:23:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1198 +0.250275*Channel -3.92135e-008*Channel**2

FWHM (ch) =   3.2896 +0.000886*Channel -9.84708e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.93   -3.59%
978.36      244.70   244.70 -0.00%      1.06     1.04    1.70%

1376.58      344.28   344.33 -0.01%      1.15     1.12    2.54%
3114.12      778.90   778.89  0.00%      1.49     1.49    0.34%
3854.83      964.08   964.07  0.00%      1.61     1.64   -1.93%
5631.35     1408.01  1408.02 -0.00%      2.00     1.99    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:39:35

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1283 +0.250245*Channel -3.42424e-008*Channel**2

FWHM (ch) =   2.8908 +0.001173*Channel -5.69324e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.50%
978.73      244.70   244.76 -0.03%      1.01     1.00    1.01%

1376.34      344.28   344.23  0.01%      1.10     1.10   -0.29%
3114.51      778.90   778.93 -0.00%      1.48     1.50   -1.01%
3855.00      964.08   964.06  0.00%      1.66     1.64    0.89%
5631.40     1408.01  1408.02 -0.00%      1.92     1.92   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

280 of 392



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

285 of 392



Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

291 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

292 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        

294 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

317 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 07:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:11:17
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0570

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10785.   1.53   1.15  1.774E-02
45.49     5326.   2.11   0.85  1.759E-02
46.83     1534.   7.48   0.85  1.756E-02
121.88    86091.   0.37   0.92  1.556E-02   121.78  28.410  9.983E-01 QA122 
244.66    17631.   0.89   1.01  1.231E-02   244.70   7.550  9.730E-01 Qa245 
295.89      938.   7.75   1.12  1.099E-02
344.16    50120.   0.48   1.12  9.739E-03   344.28  26.590  9.928E-01 Qa344 
367.46     1715.   4.64   1.24  9.495E-03
411.03     3548.   2.62   1.15  9.042E-03
443.89     4806.   1.94   1.23  8.701E-03
488.59      624.   9.13   1.20  8.236E-03
563.88      573.   9.62   0.95  7.453E-03
586.28      609.   9.81   1.46  7.220E-03
678.78      625.   9.92   1.20  6.259E-03
688.71     1162.   6.48   1.57  6.156E-03
719.26      393.  16.12   1.00  5.838E-03
765.12      251.  17.30   0.85  5.361E-03
779.03    12947.   0.94   1.46  5.218E-03   778.90  12.970  9.810E-01 Qa779 
867.45     4105.   2.23   1.64  4.894E-03
919.15      464.  11.80   1.12  4.704E-03
926.51      236.  18.81   0.68  4.677E-03
964.06    12457.   1.01   1.63  4.540E-03   964.08  14.500  9.704E-01 Qa964 

1005.15      684.   7.32   1.68  4.432E-03
1085.91     8107.   1.21   1.70  4.219E-03
1089.98     1368.   4.15   1.70  4.209E-03
1112.04    11130.   1.06   1.67  4.150E-03
1212.98     1061.   4.89   1.60  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.53      177.  18.12   0.65  3.723E-03
1299.13     1130.   3.95   1.86  3.658E-03
1407.96    13820.   0.89   1.94  3.372E-03  1408.01  20.850  1.008E+00 Qa1408
1457.45      339.   5.93   1.91  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.16    39.98      6049.     10785. 6.081E+05    3.05   1.150  -      s 
181.17    45.47      3676.      5326. 3.028E+05    4.23   0.849  -       D
186.51    46.81      5816.      1534. 8.739E+04   14.96   0.850  -       D

1181.98   295.89      1610.       938. 8.540E+04   15.50   1.124  -        
1468.08   367.46      1403.      1715. 1.806E+05    9.29   1.238  -      s 
1642.31   411.03      1458.      3548. 3.924E+05    5.24   1.152  -        
1773.67   443.89      1178.      4806. 5.524E+05    3.88   1.227  -        
1952.44   488.59       938.       624. 7.579E+04   18.27   1.203  -      s 
2253.54   563.88       987.       573. 7.688E+04   19.25   0.955  -      s 
2343.09   586.28      1018.       609. 8.429E+04   19.61   1.463  -      s 
2713.11   678.78       975.       625. 9.983E+04   19.84   1.199  -      s 
2752.81   688.71      1184.      1162. 1.887E+05   12.96   1.565  -      s 
2875.04   719.26      1097.       393. 6.730E+04   32.25   1.003  -      s 
3058.51   765.12       654.       251. 4.682E+04   34.60   0.845  -      s 
3467.95   867.45      1120.      4105. 8.388E+05    4.45   1.641  -        
3674.79   919.15       722.       464. 9.853E+04   23.60   1.121  -      s 
3704.28   926.51       578.       236. 5.046E+04   37.61   0.681  -      s 
4019.01  1005.15       467.       684. 1.544E+05   14.63   1.685  -      s 
4342.23  1085.82       759.      8107. 1.921E+06    2.42   1.699  -       D
4358.55  1089.90       930.      1368. 3.251E+05    8.31   1.702  -       D
4446.83  1112.04       630.     11130. 2.682E+06    2.12   1.669  -        
4850.96  1212.98       387.      1061. 2.731E+05    9.77   1.602  -        
5097.38  1274.53       198.       177. 4.754E+04   36.24   0.645  -      s 
5195.91  1299.13       172.      1130. 3.089E+05    7.90   1.857  -        
5829.96  1457.45        13.       339. 1.047E+05   11.86   1.909  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5170.     86091.   143.485     0.74   0.923 
Qa-245    977.16   244.66      2545.     17631.    29.385     1.78   1.007 
Qa-344   1374.92   344.16      1880.     50120.    83.533     0.95   1.116 
Qa-779   3113.65   778.90      1037.     12947.    21.578     1.89   1.462D
Qa-964   3854.56   964.06       819.     12457.    20.761     2.02   1.628 
Qa-1408  5631.71  1407.96       216.     13820.    23.033     1.77   1.942 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9826E-01                                      4.94E+03             
121.78 9.983E-01  (  1.943E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7303E-01                                      4.94E+03             
244.70 9.730E-01  (  6.487E-03 8.92E-01 7.55E+00 G  

Qa-344       9.9279E-01                                      4.94E+03             
344.28 9.928E-01  (  2.001E-03 4.75E-01 2.66E+01 G  

Qa-779       9.8103E-01                                      4.94E+03             
778.90 9.810E-01  (  5.685E-03 9.47E-01 1.30E+01 G  

Qa-964       9.7042E-01                                      4.94E+03             
964.08 9.704E-01  (  5.195E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0081E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.498E-03 8.86E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7687E-01    9.9826E-01   7.3732E-03    1.1420E-01  1.943E-03
Qa-245       8.5471E-01    9.7303E-01   1.7367E-02    1.1243E-01  6.487E-03
Qa-344       8.7207E-01    9.9279E-01   9.4334E-03    1.1373E-01  2.001E-03
Qa-779       8.6174E-01    9.8103E-01   1.8574E-02    1.1353E-01  5.685E-03
Qa-964       8.5242E-01    9.7042E-01   1.9645E-02    1.1252E-01  5.195E-03
Qa-1408      8.8555E-01    1.0081E+00   1.7873E-02    1.1647E-01  2.498E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.203E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9236846E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

326 of 392



ORTEC g v - i (1087) Env32  G53W4.26  5/13/2013 07:22:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

333 of 392



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:12:13
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      2.01      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:12:13
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0203

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.85     7089.   1.87   0.86  1.673E-02
45.31     4406.   2.37   0.86  1.660E-02
46.73     1108.  10.19   0.86  1.656E-02
121.75    81179.   0.38   0.90  1.472E-02   121.78  28.410  9.954E-01 QA122 
244.70    17013.   0.94   1.06  1.171E-02   244.70   7.550  9.870E-01 Qa245 
296.03      914.   7.70   1.18  1.046E-02
344.33    47916.   0.49   1.15  9.284E-03   344.28  26.590  9.954E-01 Qa344 
367.72     1634.   4.84   1.27  9.054E-03
411.10     3445.   2.40   1.19  8.628E-03
443.88     4457.   2.00   1.13  8.306E-03
488.64      586.  10.41   1.07  7.866E-03
503.15      289.  18.58   1.21  7.723E-03
563.79      536.  11.90   0.98  7.128E-03
586.07      580.  10.98   1.34  6.909E-03
678.77      472.  12.28   1.32  5.998E-03
688.52     1058.   6.48   1.32  5.902E-03
719.34      336.  16.02   1.48  5.600E-03
778.89    12580.   1.04   1.49  5.015E-03   778.90  12.970  9.919E-01 Qa779 
867.39     3732.   2.76   1.49  4.690E-03
919.61      413.  13.12   0.94  4.499E-03
926.19      239.  19.58   1.16  4.475E-03
964.06    12210.   1.01   1.61  4.336E-03   964.08  14.500  9.960E-01 Qa964 

1004.98      604.   9.15   1.64  4.237E-03
1085.84     7791.   1.22   1.74  4.043E-03
1089.86     1264.   4.38   1.74  4.033E-03
1111.97    10444.   1.11   1.75  3.980E-03
1212.89     1035.   4.95   1.77  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.70      148.  16.11   1.11  3.588E-03
1299.15     1039.   3.69   1.84  3.529E-03
1407.98    13214.   0.90   2.01  3.267E-03  1408.01  20.850  9.948E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.76      6550.      8154. 4.873E+05    3.94   1.134  -      s 
181.46    45.22      3301.      4342. 2.616E+05    4.82   0.863  -       D
187.11    46.64      5789.      1142. 6.893E+04   19.76   0.865  -       D

1183.52   296.03      1496.       914. 8.740E+04   15.40   1.177  -        
1470.08   367.72      1401.      1634. 1.805E+05    9.68   1.274  -      s 
1643.51   411.10      1136.      3445. 3.993E+05    4.81   1.187  -        
1774.52   443.88      1130.      4457. 5.366E+05    4.00   1.133  -        
1953.50   488.64      1046.       586. 7.450E+04   20.83   1.071  -      s 
2011.51   503.15       925.       289. 3.739E+04   37.16   1.207  -      s 
2253.94   563.79      1220.       536. 7.523E+04   23.81   0.985  -      s 
2343.06   586.07      1119.       580. 8.391E+04   21.95   1.336  -        
2713.72   678.77       930.       472. 7.864E+04   24.56   1.320  -        
2752.71   688.52      1038.      1058. 1.792E+05   12.95   1.317  -      s 
2875.98   719.34       854.       336. 6.000E+04   32.04   1.484  -      s 
3468.10   867.39      1536.      3732. 7.958E+05    5.53   1.492  -        
3677.00   919.61       699.       413. 9.172E+04   26.24   0.940  -      s 
3703.31   926.19       612.       239. 5.350E+04   39.15   1.158  -      s 
4018.53  1004.98       582.       604. 1.425E+05   18.30   1.641  -        
4342.03  1085.79       643.      7791. 1.927E+06    2.45   1.737  -       D
4358.10  1089.80       899.      1264. 3.135E+05    8.75   1.740  -       D
4446.56  1111.97       682.     10444. 2.624E+06    2.23   1.746  -        
4850.38  1212.89       370.      1035. 2.771E+05    9.90   1.765  -        
5097.75  1274.70       126.       148. 4.111E+04   32.23   1.113  -      s 
5195.60  1299.15       120.      1039. 2.945E+05    7.38   1.837  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5227.     81179.   135.299     0.76   0.898 
Qa-245    978.36   244.70      2843.     17013.    28.354     1.89   1.056 
Qa-344   1376.58   344.33      1988.     47916.    79.861     0.98   1.153 
Qa-779   3114.12   778.89      1157.     12580.    20.967     2.08   1.494 
Qa-964   3854.81   964.06       744.     12210.    20.350     2.02   1.610 
Qa-1408  5631.19  1407.98       171.     13214.    22.023     1.80   2.010 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9543E-01                                      4.94E+03             
121.78 9.954E-01  (  2.066E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8703E-01                                      4.94E+03             
244.70 9.870E-01  (  7.208E-03 9.45E-01 7.55E+00 G  

Qa-344       9.9537E-01                                      4.94E+03             
344.28 9.954E-01  (  2.158E-03 4.89E-01 2.66E+01 G  

Qa-779       9.9190E-01                                      4.94E+03             
778.90 9.919E-01  (  6.249E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9598E-01                                      4.94E+03             
964.08 9.960E-01  (  5.184E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9480E-01                                      4.94E+03             
1408.01 9.948E-01  (  2.294E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7438E-01    9.9543E-01   7.6119E-03    1.1390E-01  2.066E-03
Qa-245       8.6701E-01    9.8703E-01   1.8648E-02    1.1422E-01  7.208E-03
Qa-344       8.7434E-01    9.9537E-01   9.7322E-03    1.1405E-01  2.158E-03
Qa-779       8.7129E-01    9.9190E-01   2.0617E-02    1.1510E-01  6.249E-03
Qa-964       8.7487E-01    9.9598E-01   2.0153E-02    1.1548E-01  5.184E-03
Qa-1408      8.7383E-01    9.9480E-01   1.7913E-02    1.1497E-01  2.294E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.8 to  2035.5 keV)     5.236E+00  uCi           
Total Decayed Activity ( 1100.8 to  2035.5 keV) 5.9605064E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:27:43
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:27:43
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0288

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.71     7871.   2.04   1.08  1.739E-02
45.22     4393.   2.41   0.78  1.723E-02
46.61     1272.   9.03   0.78  1.718E-02
121.76    83158.   0.38   0.86  1.492E-02   121.78  28.410  1.006E+00 QA122 
244.76    16796.   0.85   1.00  1.122E-02   244.70   7.550  1.017E+00 Qa245 
295.97      910.   8.07   1.04  1.013E-02
344.23    47985.   0.47   1.10  9.109E-03   344.28  26.590  1.016E+00 Qa344 
367.58     1571.   4.65   1.17  8.883E-03
411.05     3444.   2.67   1.05  8.464E-03
443.91     4568.   2.03   1.18  8.147E-03
488.66      575.   8.27   1.24  7.716E-03
503.32      249.  17.79   1.26  7.575E-03
563.92      476.  12.49   1.22  6.989E-03
586.32      586.   8.46   1.33  6.773E-03
674.70      217.  19.66   1.41  5.920E-03
678.67      552.   8.36   1.41  5.882E-03
688.60     1006.   6.37   1.46  5.787E-03
719.50      372.  12.14   1.45  5.489E-03
764.89      319.  16.07   1.18  5.051E-03
778.93    12271.   1.12   1.48  4.916E-03   778.90  12.970  9.870E-01 Qa779 
810.32      287.  19.48   0.96  4.795E-03
867.46     3837.   2.53   1.52  4.574E-03
919.40      419.  14.06   1.61  4.374E-03
926.48      235.  14.49   1.61  4.346E-03
964.05    12175.   1.02   1.66  4.202E-03   964.08  14.500  1.025E+00 Qa964 

1005.03      621.   8.83   1.37  4.108E-03
1085.86     7810.   1.21   1.73  3.922E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1089.91     1384.   4.20   1.73  3.913E-03
1112.03    10456.   1.14   1.68  3.862E-03
1213.04     1015.   4.62   1.94  3.630E-03
1249.84      178.  18.85   1.28  3.545E-03
1299.12     1080.   3.94   1.74  3.432E-03
1407.99    13040.   0.90   1.93  3.182E-03  1408.01  20.850  1.008E+00 Qa1408
1457.61      335.   6.16   1.48  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.71      7197.      7871. 4.526E+05    4.09   1.078  -      s 
181.24    45.20      3403.      4393. 2.550E+05    4.82   0.776  -       D
186.76    46.58      5961.      1272. 7.404E+04   18.05   0.778  -       D

1183.44   295.97      1604.       910. 8.985E+04   16.15   1.038  -        
1469.68   367.58      1212.      1571. 1.769E+05    9.29   1.171  -      s 
1643.49   411.05      1430.      3444. 4.069E+05    5.34   1.050  -        
1774.85   443.91      1230.      4568. 5.607E+05    4.07   1.184  -        
1953.43   488.58      1094.       612. 7.930E+04   20.68   1.104  -        
2011.70   503.15       942.       314. 4.140E+04   35.20   0.861  -      s 
2254.67   563.92      1136.       476. 6.816E+04   24.99   1.218  -        
2344.26   586.29       936.       586. 8.651E+04   16.92   1.333  -       D
2713.94   678.77       979.       536. 9.113E+04   22.60   1.443  -        
2753.25   688.60       941.      1006. 1.739E+05   12.74   1.457  -        
2876.85   719.51      1000.       352. 6.420E+04   33.34   1.115  -        
3058.38   764.89       796.       319. 6.314E+04   32.15   1.179  -        
3240.04   810.32       884.       287. 5.977E+04   38.96   0.959  -      s 
3468.59   867.46      1334.      3837. 8.387E+05    5.07   1.523  -        
3676.36   919.40       783.       419. 9.579E+04   28.13   1.608  -        
3704.69   926.53       462.       235. 5.404E+04   28.99   1.614  -       D
4018.93  1005.03       554.       621. 1.511E+05   17.66   1.375  -        
4342.28  1085.82       564.      7810. 1.991E+06    2.42   1.728  -       D
4358.48  1089.87       999.      1384. 3.536E+05    8.41   1.730  -       D
4446.98  1112.03       776.     10456. 2.708E+06    2.28   1.684  -        
4851.16  1213.04       311.      1015. 2.797E+05    9.23   1.943  -        
4998.41  1249.84       237.       178. 5.021E+04   37.70   1.281  -      s 
5195.60  1299.12       152.      1080. 3.147E+05    7.88   1.743  -        
5829.90  1457.61        17.       335. 1.091E+05   12.33   1.478  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5597.     83158.   138.596     0.76   0.859 
Qa-245    978.73   244.76      2599.     16687.    27.811     1.86   1.007 
Qa-344   1376.34   344.23      1844.     47435.    79.059     0.97   1.097 
Qa-779   3114.49   778.93      1505.     12271.    20.452     2.23   1.484 
Qa-964   3854.99   964.05       818.     12175.    20.291     2.05   1.657 
Qa-1408  5631.31  1407.99       143.     13040.    21.734     1.80   1.925 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0061E+00                                      4.94E+03             
121.78 1.006E+00  (  2.109E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0105E+00                                      4.94E+03             
244.70 1.010E+00  (  7.193E-03 9.28E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.004E+00  (  2.118E-03 4.87E-01 2.66E+01 G  

Qa-779       9.8698E-01                                      4.94E+03             
778.90 9.870E-01  (  7.270E-03 1.12E+00 1.30E+01 G  

Qa-964       1.0248E+00                                      4.94E+03             
964.08 1.025E+00  (  5.611E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0081E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.152E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8376E-01    1.0061E+00   7.6285E-03    1.1511E-01  2.109E-03
Qa-245       8.8761E-01    1.0105E+00   1.8749E-02    1.1687E-01  7.193E-03
Qa-344       8.8233E-01    1.0045E+00   9.7808E-03    1.1509E-01  2.118E-03
Qa-779       8.6696E-01    9.8698E-01   2.2022E-02    1.1481E-01  7.270E-03
Qa-964       9.0014E-01    1.0248E+00   2.0979E-02    1.1886E-01  5.611E-03
Qa-1408      8.8549E-01    1.0081E+00   1.8151E-02    1.1651E-01  2.152E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 6.0408649E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:36:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
116.35        9.  46.71   0.40  1.571E-02
511.81       15.  32.49   0.54  7.995E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

464.34   116.35         4.         9. 5.792E+02   93.43   0.399  -      s 
2045.29   511.81         3.        15. 1.851E+03   64.98   0.544  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    2.4859E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.6209E+00
Pb-212  <    1.4287E+00
Pb-214  <    2.5259E+00
Ra-226  <    1.5765E+01
Th-234  <    1.3527E+01
Tl-208  <    1.5430E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130513002_BG                                                              
Acquired: 5/13/2013 07:27:15
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.92      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:27:15
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    3.1462E+00
Eu-154  <    6.8345E+00
K-40    <    2.8716E+01
Pa-234  <    2.5510E+00
Pb-212  <    7.5126E-01
Pb-214  <    1.6752E+00
Ra-226  <    2.7570E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    7.5091E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130513002_BG                                                              
Acquired: 5/13/2013 07:40:41
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.07      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/13/2013 07:50:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:40:41
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    2.6060E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    4.5356E+00
Eu-154  <    7.0096E+00
K-40    <    2.6896E+01
Pa-234  <    1.4582E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    8.7795E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523191952

Instrument : HPGE03                           Begun : 05/13/13 07:12             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:12 1.0 1          
002  3_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:27 1.0            
003  3_20130513_003  MSS     244533-011           Soil   197163 05/13/13 08:02 1.0            
004  3_20130513_004  SAMPLE  244328-009           Soil   196731 05/13/13 10:22 1.0            
005  3_20130513_005  SDUP    QC682997             Soil   196731 05/13/13 11:51 1.0            
006  3_20130513_006  SAMPLE  244329-002           Soil   196731 05/13/13 12:53 1.0            
007  3_20130513_007  SAMPLE  244328-011           Soil   196731 05/13/13 13:43 1.0            
008  3_20130513_008  SAMPLE  244328-010           Soil   196731 05/13/13 14:30 1.0            
009  3_20130513_009  SAMPLE  244329-004           Soil   196731 05/13/13 15:49 1.0            
010  3_20130513_010  BLANK   QC684754             Soil   197513 05/13/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533191967

Instrument : HPGE04                           Begun : 05/13/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:27 1.0 1          
002  4_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:40 1.0            
003  4_20130513_003  SAMPLE  244328-003           Soil   196731 05/13/13 09:18 1.0            
004  4_20130513_004  SAMPLE  244328-008           Soil   196731 05/13/13 10:31 1.0            
005  4_20130513_005  SAMPLE  244328-005           Soil   196731 05/13/13 11:54 1.0            
006  4_20130513_006  SAMPLE  244328-007           Soil   196731 05/13/13 12:56 1.0            
007  4_20130513_007  SAMPLE  244328-012           Soil   196731 05/13/13 13:52 1.0            
008  4_20130513_008  SAMPLE  244329-006           Soil   196731 05/13/13 14:40 1.0            
009  4_20130513_009  SAMPLE  244329-003           Soil   196731 05/13/13 15:51 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 24-MAY-2013 08:34

Batch Number : 196731                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-MAR-2013 15:09              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243978-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  GS 186                     

1      244858-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  RA226     alias:243978-001 

2      243978-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  GS 186                     

2      244858-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  RA226     alias:243978-002 

3      243978-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  GS 186                     

3      244858-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  RA226     alias:243978-003 

4      243978-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  GS 186                     

4      244858-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  RA226     alias:243978-004 

5      243978-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  GS 186                     

5      244858-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  RA226     alias:243978-005 

6      243978-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  GS 186                     

6      244858-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  RA226     alias:243978-006 

7      243978-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  GS 186                     

7      244858-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  RA226     alias:243978-007 

8      243978-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  GS 186                     

8      244858-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  RA226     alias:243978-008 

9      243978-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  GS 186                     

9      244858-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  RA226     alias:243978-009 

10     243978-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  GS 186                     

10     244858-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  RA226     alias:243978-010 

11     243978-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  GS 186                     

11     244858-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  RA226     alias:243978-011 

12     243978-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  GS 186                     

12     244858-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  RA226     alias:243978-012 

13     243979-001                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  GS 186                     

13     244858-013                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  RA226     alias:243979-001 

14     243979-002                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  GS 186                     

14     244858-014                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  RA226     alias:243979-002 

15     243979-003                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  GS 186                     

15     244858-015                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  RA226     alias:243979-003 

16     243979-004                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

16     244858-016                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-004 

17     243979-005                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

17     244858-017                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-005 

18     243979-006                      305.44  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:24  GS 186                     

19     243979-007                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

19     244858-018                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-007 

20     243979-008                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

20     244858-019                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-008 

21     243989-001                      294.13  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

22     243989-002                      281.9   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

23     243989-003                      305.95  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:13  GS 186                     

24     243880-001                      337.76  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:14  GS 186                     

25     243880-002                      367.79  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:18  GS 186                     

26     243881-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

26     244328-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:243881-001 

27     243881-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  GS 186                     

27     244328-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  RA226     alias:243881-002 

28     243881-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  GS 186                     
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28     244328-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  RA226     alias:243881-003 

29     243881-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  GS 186                     

29     244328-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  RA226     alias:243881-004 

30     243881-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  GS 186                     

30     244328-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  RA226     alias:243881-005 

31     243881-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

31     244328-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:243881-006 

32     243881-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  GS 186                     

32     244328-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  RA226     alias:243881-007 

33     243881-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  GS 186                     

33     244328-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  RA226     alias:243881-008 

34     243881-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  GS 186                     

34     244328-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  RA226     alias:243881-009 

35     243881-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  GS 186                     

35     244328-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  RA226     alias:243881-010 

36     243881-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  GS 186                     

36     244328-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  RA226     alias:243881-011 

37     243881-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  GS 186                     

37     244328-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  RA226     alias:243881-012 

38     243882-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  GS 186                     

38     244329-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  RA226     alias:243882-001 

39     243882-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  GS 186                     

39     244329-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  RA226     alias:243882-002 

40     243882-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  GS 186                     

40     244329-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  RA226     alias:243882-003 

41     243882-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  GS 186                     

41     244329-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  RA226     alias:243882-004 

42     243882-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  GS 186                     

42     244329-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  RA226     alias:243882-005 

43     243882-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  GS 186                     

43     244329-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  RA226     alias:243882-006 

44     243976-001                      312.6   26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:45  GS 186                     

45     243976-002                      303.37  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:46  GS 186                     

46     243976-003                      327.73  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

47     243976-004                      396.05  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

48     244030-001                      314.65  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:53  GS 186                     

49     244030-002                      370.89  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:57  GS 186                     

50     244030-003                      356.96  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:59  GS 186                     

QC1    QC681511    BLANK               318.84  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:11  GS 186                     

QC2    QC681512    LCS                 309.28  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:09  GS 186                     

4      QC681513    SDUP of 243978-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  GS 186                     

26     QC681514    SDUP of 243881-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

31     QC681515    SDUP of 243881-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

26     QC682997    SDUP of 244328-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:QC681514   

31     QC682998    SDUP of 244328-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:QC681515   

4      QC686204    SDUP of 244858-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  RA226     alias:QC681513   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 
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Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835J: 

SDG# 

244329 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment 111 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835JCov_HPSCT012.wpd 



•••••••••••••• 
LDC: 

Please feel free to contact us if you have any questions. 

Sincerely, 

S)!~ IL 
Andrew Kong 
Project Manager/Chemist 

29835JCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

19-Mar-2013 12-PE-E0806-20 244329-006 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-18 244329-004 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-16 244329-002 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-15 244329-001 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-17 244329-003 N GEN PREP HASL300 3 

19-Mar-2013 12-PE-E0806-19 244329-005 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244329 

EDD Filename: 244329 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244329 
(No Outliers) 



LDC #: 29835J35 
SDG #: 244329 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins. Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: CJ/r.t/(') 
Page:_r of_l_ 

Reviewer: m_ 
2nd Reviewer: ~ 

V 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I lilalidaticn A[ea 

I. Technical holdino times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratorv control samples 

VIII. Minimum detectable activitv (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

VII 
,-,_,_. ,._, __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
~o, 

1 12-PE-E0806-15 11 

2 12-PE-E0806-16 12 

3 12-PE-E0806-17 13 

4 12-PE-E0806-18 14 

5 12-PE-E0806-19 15 

6 12-PE-E0806-20 16 

7 17 

8 18 

9 19 

10 20 

I I Comments 

- Samplino dates: ~/1q /1~ 
A-. -

A--
N 

~ ~ a ( ~\.{'-l:)o-i3) . 
ls~S N 

N 

N 

N 

--
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29835J35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244329
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0806-15       244329-001
12-PE-E0806-16       244329-002
12-PE-E0806-17       244329-003
12-PE-E0806-18       244329-004
12-PE-E0806-19       244329-005
12-PE-E0806-20       244329-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/24/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 307

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244329
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/05/13
Samples Received:         03/19/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 04/05/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

This data package was revised with the omission of Pb-210 from the isotopes
listed for the Blank (QC681511).

No analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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4 of 307

r.;:t) TETRA TECH EC, INC. 

~ 1230 Columbia St, Suife 750 Chain-of-Custody Record PAD 01398 
San Diego, CA 92101 p~ ~/JO/t1> 

Project Name PO Number G s A LADORA TORY NAME 

Radiological Screening Yard N/A A R L 
Project Location Project Number M 9 p ONSITE - Curtis & 

Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD, 
A A 

~~£" /,4½]oR-
Airbill Number s LABORATORY ID ,A,+ 

N/A p z. 'f'?; f')~..! 75-19·0 
Project Contact Project Contact Phone E 

~ tJt/JacJ-1 AYJrouJ 1-11 Rick Weingarz 415-615-2733 C 

T V 

SAMPLE_ID DATE TIME Coutainers LEVEL TYPE A 1 I I COMMENTS LOCATION 
T 

12-PE-E0806-15 3119/2013 111 (, 1 2 S1 ~ □ □ 
12-PE-E0806-16 3/19/2013 111S 1 2 S1 ~ □ □ 
12-PE-E0806-17 3119/2013 1 U'l 1 2 S1 ~ □ □ 
12°PE-E0B06-18 3119/2013 I lb~ 1 2 S1 ~ □ □ 
12-PE-E0806-19 3119/2013 l lf 8 1 2 S1 ~ □ □ 
12-PE-E0B06-20 3119/2013 I to(c 1 2 S1 ~ □ □ 

Time 

Date Received by: (signature) S/\l\1.PLE (;ONDJTJQN'UJ!ON ~<::itPT (FOR LAHOR.i\TOJU'l ·• ·•·· 

Time Company 
.. 500.r:t~SF;Ai:;; 

Page 1 of 1 

Project Information 

Section 

f!.f' 4/mft~ 
SAMPLE ID 

IIIIIIIHIIIIHlllll!IIIIIIIIIUIIIIDlllliRI 
' 11rn1111111m111111111111111101111111111,1 

1111111!1111011111111111111 I 111111111111 Hlllll 11 
IIIIIIIIIIIHllllllllll!llllllllllllmMIDI~ 
11rn111m 11111111111 illllll lllOI I IIII Ull 11 Ill 
IIIIIIII IDIIIII IIII !1111111111111111111 illllilll 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-15                Received:        03/19/13                      
Lab ID:          244329-001                    Prepared:        03/29/13 14:21                
Matrix:          Soil                          Analyzed:        05/13/13 13:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.87 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:16                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05684 U        0.1374         0.1094            0.9     
Bismuth-212                          0.6362           0.3124         0.1465                    
Bismuth-214                          0.3844           0.08806        0.03929                   
Cesium-137                           0.009148 U       0.02346        0.01827           0.07    
Cobalt-60                            0.009000 U       0.02577        0.01989           0.03    
Europium-152                         0.02995 U        0.05844        0.06084           0.1     
Europium-154                         0.004945 U       0.01969        0.1557            0.2     
Lead-212                             0.3060           0.06952        0.03951                   
Lead-214                             0.3775           0.09132        0.04130                   
Potassium-40                        10.06             0.9728         0.2312                    
Protactinium-234                    -0.04550 U        0.1010         0.08071                   
Radium-226 (By Bismuth-214)          0.3844           0.08806        0.03929           0.2     
Thallium-208                         0.1014           0.03395        0.01586                   
Thorium-232 (By Actinium-228)        0.3124           0.1062         0.04617           0.9     
Thorium-234                          0.6531 U         0.6399         1.034                     
Uranium-235                          0.04661 U        0.03270        0.1332            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-16                Received:        03/19/13                      
Lab ID:          244329-002                    Prepared:        03/29/13 14:31                
Matrix:          Soil                          Analyzed:        05/13/13 12:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09004 U        0.1453         0.1135            0.9     
Bismuth-212                          0.2320 U         0.3897         0.2802                    
Bismuth-214                          0.3666           0.08153        0.03774                   
Cesium-137                          -0.01345 U        0.03105        0.02444           0.07    
Cobalt-60                            0.001660 U       0.02457        0.01999           0.03    
Europium-152                         0.03531 U        0.05875        0.03858           0.1     
Europium-154                        -0.05293 U        0.1914         0.1515            0.2     
Lead-212                             0.3840           0.06747        0.03453                   
Lead-214                             0.3635           0.07836        0.03914                   
Potassium-40                        10.93             1.055          0.2848                    
Protactinium-234                     0.03743 U        0.1159         0.08165                   
Radium-226 (By Bismuth-214)          0.3666           0.08153        0.03774           0.2     
Thallium-208                         0.1484           0.03603        0.01389                   
Thorium-232 (By Actinium-228)        0.4207           0.1280         0.06053           0.9     
Thorium-234                          0.4102 U         0.5103         0.9493                    
Uranium-235                          0.03784 U        0.03960        0.1326            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-17                Received:        03/19/13                      
Lab ID:          244329-003                    Prepared:        03/29/13 14:36                
Matrix:          Soil                          Analyzed:        05/13/13 15:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001020 U       0.1508         0.1241            0.9     
Bismuth-212                          0.2408 U         0.3802         0.2505                    
Bismuth-214                          0.2319           0.06313        0.03251                   
Cesium-137                           0.004736 U       0.01930        0.01525           0.07    
Cobalt-60                            0.007407 U       0.02651        0.02078           0.03    
Europium-152                         0.03421 U        0.05282        0.05025           0.1     
Europium-154                         0.002672 U       0.02546        0.1381            0.2     
Lead-212                             0.2691           0.05576        0.03041                   
Lead-214                             0.3849           0.06843        0.03745                   
Potassium-40                        10.14             0.9864         0.2251                    
Protactinium-234                     0.01031 U        0.01505        0.07596                   
Radium-226 (By Bismuth-214)          0.2319           0.06313        0.03251           0.2     
Thallium-208                         0.1190           0.03263        0.01426                   
Thorium-232 (By Actinium-228)        0.3014           0.09824        0.06937           0.9     
Thorium-234                          0.4186 U         0.4066         1.085                     
Uranium-235                          0.05164 U        0.03952        0.1281            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-18                Received:        03/19/13                      
Lab ID:          244329-004                    Prepared:        03/29/13 14:42                
Matrix:          Soil                          Analyzed:        05/13/13 15:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:08                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.01599 U        0.1547         0.1263            0.9     
Bismuth-212                         0.4477           0.3395         0.2061                    
Bismuth-214                         0.2869           0.08233        0.04130                   
Cesium-137                          0.006572 U       0.02467        0.01958           0.07    
Cobalt-60                           0 U              0.006655       0.02115           0.03    
Europium-152                        0.0006349 U      0.05327        0.04382           0.1     
Europium-154                        0.03100 U        0.06366        0.1314            0.2     
Lead-212                            0.2944           0.07368        0.04005                   
Lead-214                            0.4108           0.07413        0.04116                   
Potassium-40                        8.698            0.9768         0.2948                    
Protactinium-234                    0.03029 U        0.09694        0.08790                   
Radium-226 (By Bismuth-214)         0.2869           0.08233        0.04130           0.2     
Thallium-208                        0.1148           0.03646        0.01528                   
Thorium-232 (By Actinium-228)       0.3185           0.1151         0.06737           0.9     
Thorium-234                         0.1940 U         0.3358         1.179                     
Uranium-235                         0.05337 U        0.03813        0.1134            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-19                Received:        03/19/13                      
Lab ID:          244329-005                    Prepared:        03/29/13 14:47                
Matrix:          Soil                          Analyzed:        05/13/13 15:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04539 U        0.1145         0.09060           0.9     
Bismuth-212                          0.3912           0.4118         0.2435                    
Bismuth-214                          0.3158           0.08939        0.04476                   
Cesium-137                           0 U              0.01872        0.02158           0.07    
Cobalt-60                           -0.001811 U       0.02559        0.02081           0.03    
Europium-152                         0.05499          0.04708        0.04269           0.1     
Europium-154                         0.02713 U        0.03809        0.1307            0.2     
Lead-212                             0.2813           0.05871        0.03128                   
Lead-214                             0.4120           0.08074        0.04013                   
Potassium-40                         9.833            0.9900         0.2574                    
Protactinium-234                    -0.05643 U        0.1027         0.08151                   
Radium-226 (By Bismuth-214)          0.3158           0.08939        0.04476           0.2     
Thallium-208                         0.1146           0.03903        0.01870                   
Thorium-232 (By Actinium-228)        0.3991           0.09766        0.07732           0.9     
Thorium-234                          0.1874 U         0.2602         1.032                     
Uranium-235                          0.04810 U        0.03665        0.1358            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-20                Received:        03/19/13                      
Lab ID:          244329-006                    Prepared:        03/29/13 14:58                
Matrix:          Soil                          Analyzed:        05/13/13 14:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05277 U        0.1537         0.1235            0.9     
Bismuth-212                          0.1183 U         0.3229         0.2592                    
Bismuth-214                          0.3358           0.07112        0.03007                   
Cesium-137                          -0.009239 U       0.02786        0.02210           0.07    
Cobalt-60                            0.007984 U       0.01953        0.02008           0.03    
Europium-152                         0.04734          0.04954        0.03911           0.1     
Europium-154                         0.03368 U        0.1004         0.1453            0.2     
Lead-212                             0.3443           0.06389        0.03315                   
Lead-214                             0.3617           0.07722        0.03517                   
Potassium-40                        11.11             1.009          0.2172                    
Protactinium-234                     0.02343 U        0.04269        0.07741                   
Radium-226 (By Bismuth-214)          0.3358           0.07112        0.03007           0.2     
Thallium-208                         0.1362           0.03705        0.01630                   
Thorium-232 (By Actinium-228)        0.4437           0.09013        0.05607           0.9     
Thorium-234                          0.3758 U         0.5843         0.9993                    
Uranium-235                          0.02652 U        0.04918        0.1090            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/28/13 13:11                
Lab ID:          QC681511                      Analyzed:        04/24/13 13:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.06901        0.07491           0.9     
Bismuth-212                          0.06756 U        0.2200         0.1694                    
Bismuth-214                         -0.02568 U        0.5836         0.03213                   
Cesium-137                           0.003601 U       0.01876        0.01491           0.07    
Cobalt-60                            0.001403 U       0.01893        0.01530           0.03    
Europium-152                         0.01221 U        0.02943        0.03474           0.1     
Europium-154                        -0.03773 U        0.1628         0.1285            0.2     
Lead-212                             0.007153 U       0.03821        0.02659                   
Lead-214                            -0.01535 U        0.6141         0.03710                   
Potassium-40                        -0.4106 U         3.811          0.2975                    
Protactinium-234                     0.01108 U        0.03054        0.05565                   
Radium-226 (By Bismuth-214)         -0.02568 U        0.5836         0.03213           0.2     
Thallium-208                         0.004802 U       0.01050        0.02041                   
Thorium-232 (By Actinium-228)        0.03354 U        0.06087        0.04360           0.9     
Thorium-234                          0.02756 U        0.07593        0.5956                    
Uranium-235                          0.02774 U        0.07658        0.05957           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/28/13 13:09                
Type:            LCS                           Analyzed:        04/24/13 11:12                
Lab ID:          QC681512                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.28 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.17                0.4180    93.63  54-146  

Page 1 of 1                                                                                                                       4.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Sampled:         03/19/13 11:10                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-001                    Prepared:        03/29/13 12:25                
Lab ID:          QC682997                      Analyzed:        05/13/13 11:51                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   365.52 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte              MSS Result     MSS TPU       Result        TPU         MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                     0.09201 U     0.1362      -0.009302 U    0.1709     0.1403           0.9   NC     40  NC      1   

Bismuth-212                       0.2695 U      0.4930       0.3347        0.3441     0.2572                 NC     40  NC      1   

Bismuth-214                       0.3666        0.08743      0.3910        0.08617    0.04093                6.452  40  0.1408  1   

Cesium-137                       -0.007208 U    0.02212     -0.001812 U    0.01951    0.01584          0.07  NC     40  NC      1   

Cobalt-60                        -0.005593 U    0.03130      0.002172 U    0.01150    0.02710          0.03  NC     40  NC      1   

Europium-152                      0.03455 U     0.04644      0.04029 U     0.06618    0.04513          0.1   NC     40  NC      1   

Europium-154                      0.1053 U      0.1741       0.02790 U     0.03755    0.1491           0.2   NC     40  NC      1   

Lead-212                          0.4065        0.08180      0.3339        0.07518    0.03872                19.63  40  0.4629  1   

Lead-214                          0.4826        0.08959      0.4562        0.08979    0.04033                5.625  40  0.1472  1   

Potassium-40                     10.23          1.113       10.27          1.131      0.2753                 0.4391 40  0.02005 1   

Protactinium-234                  0.01299 U     0.07848      0.005305 U    0.01140    0.09270                NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.3666        0.08743      0.3910        0.08617    0.04093          0.2   6.452  40  0.1408  1   

Thallium-208                      0.1460        0.03858      0.1411        0.03797    0.01655                3.406  40  0.06389 1   

Thorium-232 (By Actinium-228)     0.5735        0.1279       0.5216        0.1085     0.04756          0.9   9.486  40  0.2197  1   

Thorium-234                       0.3354 U      0.3088       0.3752 U      0.3126     1.159                  NC     40  NC      1   

Uranium-235                       0.08988 U     0.1368       0.08169 U     0.04189    0.09885          0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:23:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1198 +0.250275*Channel -3.92135e-008*Channel**2

FWHM (ch) =   3.2896 +0.000886*Channel -9.84708e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.93   -3.59%
978.36      244.70   244.70 -0.00%      1.06     1.04    1.70%

1376.58      344.28   344.33 -0.01%      1.15     1.12    2.54%
3114.12      778.90   778.89  0.00%      1.49     1.49    0.34%
3854.83      964.08   964.07  0.00%      1.61     1.64   -1.93%
5631.35     1408.01  1408.02 -0.00%      2.00     1.99    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:39:35

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1283 +0.250245*Channel -3.42424e-008*Channel**2

FWHM (ch) =   2.8908 +0.001173*Channel -5.69324e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.50%
978.73      244.70   244.76 -0.03%      1.01     1.00    1.01%

1376.34      344.28   344.23  0.01%      1.10     1.10   -0.29%
3114.51      778.90   778.93 -0.00%      1.48     1.50   -1.01%
3855.00      964.08   964.06  0.00%      1.66     1.64    0.89%
5631.40     1408.01  1408.02 -0.00%      1.92     1.92   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:12:13
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      2.01      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:27:43
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

25 of 307



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130513002_BG                                                              
Acquired: 5/13/2013 07:27:15
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.92      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130513002_BG                                                              
Acquired: 5/13/2013 07:40:41
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.07      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1

30 of 307



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523191952

Instrument : HPGE03                           Begun : 05/13/13 07:12             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:12 1.0 1          
002  3_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:27 1.0            
003  3_20130513_003  MSS     244533-011           Soil   197163 05/13/13 08:02 1.0            
004  3_20130513_004  SAMPLE  244328-009           Soil   196731 05/13/13 10:22 1.0            
005  3_20130513_005  SDUP    QC682997             Soil   196731 05/13/13 11:51 1.0            
006  3_20130513_006  SAMPLE  244329-002           Soil   196731 05/13/13 12:53 1.0            
007  3_20130513_007  SAMPLE  244328-011           Soil   196731 05/13/13 13:43 1.0            
008  3_20130513_008  SAMPLE  244328-010           Soil   196731 05/13/13 14:30 1.0            
009  3_20130513_009  SAMPLE  244329-004           Soil   196731 05/13/13 15:49 1.0            
010  3_20130513_010  BLANK   QC684754             Soil   197513 05/13/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533191967

Instrument : HPGE04                           Begun : 05/13/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:27 1.0 1          
002  4_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:40 1.0            
003  4_20130513_003  SAMPLE  244328-003           Soil   196731 05/13/13 09:18 1.0            
004  4_20130513_004  SAMPLE  244328-008           Soil   196731 05/13/13 10:31 1.0            
005  4_20130513_005  SAMPLE  244328-005           Soil   196731 05/13/13 11:54 1.0            
006  4_20130513_006  SAMPLE  244328-007           Soil   196731 05/13/13 12:56 1.0            
007  4_20130513_007  SAMPLE  244328-012           Soil   196731 05/13/13 13:52 1.0            
008  4_20130513_008  SAMPLE  244329-006           Soil   196731 05/13/13 14:40 1.0            
009  4_20130513_009  SAMPLE  244329-003           Soil   196731 05/13/13 15:51 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 24-MAY-2013 09:00

Batch Number : 196731                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-MAR-2013 15:09              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243978-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  GS 186                     

1      244858-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  RA226     alias:243978-001 

2      243978-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  GS 186                     

2      244858-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  RA226     alias:243978-002 

3      243978-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  GS 186                     

3      244858-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  RA226     alias:243978-003 

4      243978-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  GS 186                     

4      244858-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  RA226     alias:243978-004 

5      243978-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  GS 186                     

5      244858-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  RA226     alias:243978-005 

6      243978-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  GS 186                     

6      244858-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  RA226     alias:243978-006 

7      243978-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  GS 186                     

7      244858-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  RA226     alias:243978-007 

8      243978-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  GS 186                     

8      244858-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  RA226     alias:243978-008 

9      243978-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  GS 186                     

9      244858-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  RA226     alias:243978-009 

10     243978-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  GS 186                     

10     244858-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  RA226     alias:243978-010 

11     243978-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  GS 186                     

11     244858-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  RA226     alias:243978-011 

12     243978-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  GS 186                     

12     244858-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  RA226     alias:243978-012 

13     243979-001                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  GS 186                     

13     244858-013                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  RA226     alias:243979-001 

14     243979-002                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  GS 186                     

14     244858-014                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  RA226     alias:243979-002 

15     243979-003                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  GS 186                     

15     244858-015                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  RA226     alias:243979-003 

16     243979-004                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

16     244858-016                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-004 

17     243979-005                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

17     244858-017                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-005 

18     243979-006                      305.44  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:24  GS 186                     

19     243979-007                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

19     244858-018                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-007 

20     243979-008                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

20     244858-019                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-008 

21     243989-001                      294.13  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

22     243989-002                      281.9   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

23     243989-003                      305.95  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:13  GS 186                     

24     243880-001                      337.76  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:14  GS 186                     

25     243880-002                      367.79  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:18  GS 186                     

26     243881-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

26     244328-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:243881-001 

27     243881-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  GS 186                     

27     244328-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  RA226     alias:243881-002 

28     243881-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

28     244328-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  RA226     alias:243881-003 

29     243881-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  GS 186                     

29     244328-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  RA226     alias:243881-004 

30     243881-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  GS 186                     

30     244328-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  RA226     alias:243881-005 

31     243881-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

31     244328-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:243881-006 

32     243881-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  GS 186                     

32     244328-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  RA226     alias:243881-007 

33     243881-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  GS 186                     

33     244328-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  RA226     alias:243881-008 

34     243881-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  GS 186                     

34     244328-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  RA226     alias:243881-009 

35     243881-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  GS 186                     

35     244328-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  RA226     alias:243881-010 

36     243881-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  GS 186                     

36     244328-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  RA226     alias:243881-011 

37     243881-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  GS 186                     

37     244328-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  RA226     alias:243881-012 

38     243882-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  GS 186                     

38     244329-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  RA226     alias:243882-001 

39     243882-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  GS 186                     

39     244329-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  RA226     alias:243882-002 

40     243882-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  GS 186                     

40     244329-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  RA226     alias:243882-003 

41     243882-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  GS 186                     

41     244329-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  RA226     alias:243882-004 

42     243882-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  GS 186                     

42     244329-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  RA226     alias:243882-005 

43     243882-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  GS 186                     

43     244329-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  RA226     alias:243882-006 

44     243976-001                      312.6   26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:45  GS 186                     

45     243976-002                      303.37  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:46  GS 186                     

46     243976-003                      327.73  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

47     243976-004                      396.05  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

48     244030-001                      314.65  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:53  GS 186                     

49     244030-002                      370.89  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:57  GS 186                     

50     244030-003                      356.96  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:59  GS 186                     

QC1    QC681511    BLANK               318.84  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:11  GS 186                     

QC2    QC681512    LCS                 309.28  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:09  GS 186                     

4      QC681513    SDUP of 243978-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  GS 186                     

26     QC681514    SDUP of 243881-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

31     QC681515    SDUP of 243881-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

26     QC682997    SDUP of 244328-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:QC681514   

31     QC682998    SDUP of 244328-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:QC681515   

4      QC686204    SDUP of 244858-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  RA226     alias:QC681513   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-15                Received:        03/19/13                      
Lab ID:          244329-001                    Prepared:        03/29/13 14:21                
Matrix:          Soil                          Analyzed:        05/13/13 13:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.87 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:16                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05684 U        0.1374         0.1094            0.9     
Bismuth-212                          0.6362           0.3124         0.1465                    
Bismuth-214                          0.3844           0.08806        0.03929                   
Cesium-137                           0.009148 U       0.02346        0.01827           0.07    
Cobalt-60                            0.009000 U       0.02577        0.01989           0.03    
Europium-152                         0.02995 U        0.05844        0.06084           0.1     
Europium-154                         0.004945 U       0.01969        0.1557            0.2     
Lead-212                             0.3060           0.06952        0.03951                   
Lead-214                             0.3775           0.09132        0.04130                   
Potassium-40                        10.06             0.9728         0.2312                    
Protactinium-234                    -0.04550 U        0.1010         0.08071                   
Radium-226 (By Bismuth-214)          0.3844           0.08806        0.03929           0.2     
Thallium-208                         0.1014           0.03395        0.01586                   
Thorium-232 (By Actinium-228)        0.3124           0.1062         0.04617           0.9     
Thorium-234                          0.6531 U         0.6399         1.034                     
Uranium-235                          0.04661 U        0.03270        0.1332            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244329-001                   Client ID : 12-PE-E0806-15        

Seqnum : 1513191951008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_008                                Batch         : 196731                       Time      : 13-MAY-2013 13:40     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 335.87 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.05684          0.1094       0.9       .13735           .13742           0          u        

Bismuth-212                         0.6362            0.1465                 .31237           .31407           0.068      u        

Bismuth-214                         0.3844            0.03929                .088063          .089781          -0.026     u        

Cesium-137                          0.009148          0.01827      0.07      .023456          .02346           0.0036     u        

Cobalt-60                           0.009000          0.01989      0.03      .025771          .025774          0.0014     u        

Europium-152                        0.02995           0.06084      0.1       .058442          .058467          0.012      u        

Europium-154                        0.004945          0.1557       0.2       .019694          .019696          -0.038     u        

Lead-212                            0.3060            0.03951                .069521          .073984          0.0072     u        

Lead-214                            0.3775            0.04130                .091321          .093706          -0.015     u        

Potassium-40                        10.06             0.2312                 .97281           1.0964           -0.41      u        

Protactinium-234                    -0.04550          0.08071                .10099           .10163           0.011      u        

Radium-226 (By Bismuth-214)         0.3844            0.03929      0.2       .088063          .089781          -0.026     u        

Thallium-208                        0.1014            0.01586                .033949          .034573          0.0048     u        

Thorium-232 (By Actinium-228)       0.3124            0.04617      0.9       .10622           .10861           0.034      u        

Thorium-234                         0.6531            1.034                  .63987           .64285           0.028      u        

Uranium-235                         0.04661           0.1332       0.18      .032698          .032835          0.028      u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-15          
Sample Description: 244329-001, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:16           Live Time: 2700   sec

Acquisition Time: 5/13/2013 13:40:43        Real Time: 2702   sec
Analysis Time: 5/14/2013 08:12           Dead Time: 0.09   %

Analysis Quantity: 3.359E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.124E-01      1.062E-01      1.086E-01      4.617E-02
Am-241    #AB   -5.684E-02      1.374E-01      1.374E-01      1.094E-01
Bi-212           6.362E-01      3.124E-01      3.141E-01      1.465E-01
Bi-214           3.844E-01      8.806E-02      8.978E-02      3.929E-02
Co-60     #AB    9.000E-03      2.577E-02      2.577E-02      1.989E-02
Cs-137    #AB    9.148E-03      2.346E-02      2.346E-02      1.827E-02
Eu-152    #AB    2.995E-02      5.844E-02      5.847E-02      6.084E-02
Eu-154    #AB    4.945E-03      1.969E-02      1.970E-02      1.557E-01
K-40             1.006E+01      9.728E-01      1.096E+00      2.312E-01
Pa-234    #AB   -4.550E-02      1.010E-01      1.016E-01      8.071E-02
Pb-212           3.060E-01      6.952E-02      7.398E-02      3.951E-02
Pb-214           3.775E-01      9.132E-02      9.371E-02      4.130E-02
Ra-226           6.896E-01      4.713E-01      4.736E-01      3.205E-01
Th-234    #AB    6.531E-01      6.399E-01      6.428E-01      1.034E+00
Tl-208           1.014E-01      3.395E-02      3.457E-02      1.586E-02
U-235     #AB    4.661E-02      3.270E-02      3.283E-02      1.332E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.362E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:12:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_008.An1               

Sample description                                             
244329-001, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_008.An1

Acquisition information
Start time:                 5/13/2013 13:40:43
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3587E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3587E+02) = 

8.0469E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:12:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:16:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1025

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.47       17.  91.92   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.085E-01 Th234 
77.29       64.  25.18   0.75  3.021E-02
92.86       37.  40.69   0.60  3.966E-02    92.59   4.343  6.389E-01 Th234 

92.59   4.343  6.389E-01 Th234 
93.35   5.760  4.772E-01 U235  

93.47       18.  93.71   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.278E-01 U235  

163.65       15.  81.28   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.724E-01 U235  

185.79       40.  34.17   0.79  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.896E-01 Ra226 
185.72  57.000  4.297E-02 U235  

185.85       41.  35.08   0.97  4.819E-02   185.72  57.000  4.409E-02 U235  
186.21   3.555  7.077E-01 Ra226 

238.61      199.  11.02   1.00  4.318E-02   238.63  43.600  3.060E-01 Pb212 
241.64       44.  32.53   1.04  4.285E-02   242.00   7.268  4.214E-01 Pb214 
277.45        5. 214.88   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.18      101.  14.92   1.45  3.813E-02   295.22  18.414  4.286E-01 Pb214 
299.96       19.  45.25   0.33  3.774E-02   300.09   3.180  4.674E-01 Pb212 
338.36       35.  29.09   1.10  3.494E-02   338.32  11.400  2.603E-01 Ac228 
351.79      145.  11.60   0.69  3.405E-02   351.93  35.600  3.421E-01 Pb214 
583.23       71.  16.75   1.30  2.416E-02   583.19  85.000  1.030E-01 Tl208 
609.41      145.  10.84   1.13  2.345E-02   609.31  45.490  3.844E-01 Bi214 
661.92        6. 128.20   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
720.43        2. 199.12   1.42  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.44       30.  24.55   0.71  2.078E-02   727.33   6.650  6.362E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.45        2. 409.63   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.18        7.  92.88   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.18        1. 582.93   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25       52.  17.60   1.35  1.779E-02   911.20  26.200  3.351E-01 Ac228 
946.52        1. 792.58   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.55        3. 331.47   1.61  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.19       11.  77.13   1.61  1.704E-02   968.96  15.900    PBC<MDA Ac228 

1005.07        1. 458.02   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1112.46        4. 187.65   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.47       41.  24.67   0.32  1.535E-02  1120.29  14.910  5.286E-01 Bi214 
1332.49        4. 143.17   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1409.00        5.  97.56   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      447.   4.63   1.66  1.254E-02  1460.82  10.550  1.006E+01 K40   
1764.30        5.  54.10   2.18  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.23    77.29        95.        64. 2.132E+03   50.37   0.750  -        
370.47    92.86       120.         2. 4.894E+01 1603.13   0.603 TH-234   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.42    59.82        74.       -10.    -0.004   241.65   0.861s
Th-234    253.02    63.47       109.        17.     0.006   183.85   0.864s
Th-234    370.48    92.87       128.        35.     0.013    97.98   0.890s
U-235     372.42    93.35       127.        18.     0.007   187.42   0.891D
Pa-234    522.73   130.96       110.       -14.    -0.005   221.99   0.924s
U-235     653.36   163.65        63.        15.     0.005   162.57   0.952s
U-235     742.11   185.85        81.        41.     0.015    70.15   0.971 
Ra-226    741.87   185.79        62.        40.     0.015    68.34   0.794 
U-235     819.10   205.11        93.        -9.    -0.003   306.65   0.988s
Pb-212    952.99   238.61       115.       193.     0.072    22.04   0.998 
Pb-214    965.08   241.64        78.        44.     0.016    65.06   1.042s
Tl-208   1108.25   277.45        67.         5.     0.002   429.75   1.049s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.14   295.18        53.       101.     0.037    29.83   1.445s
Pb-212   1198.25   299.96        30.        19.     0.007    90.51   0.328s
Ac-228   1351.72   338.36        34.        35.     0.013    58.18   1.101s
Pb-214   1405.44   351.79        52.       139.     0.052    23.20   0.686s
Pa-234   2279.63   570.41        34.        -5.    -0.002   346.11   1.293s
Tl-208   2330.89   583.23        22.        71.     0.026    33.50   1.301 
Bi-214   2435.62   609.41        36.       138.     0.051    21.68   1.134 
Cs-137   2645.66   661.92        24.         6.     0.002   256.40   1.368s
Eu-154   2879.73   720.43         8.         2.     0.001   398.25   1.417s
Bi-212   2907.74   727.44         8.        30.     0.011    49.10   0.712s
Eu-152   3120.00   780.49        25.        -3.    -0.001   544.25   1.462s
Bi-212   3139.83   785.45        27.         2.     0.001   819.26   1.467s
Tl-208   3442.85   861.18        17.         7.     0.003   185.77   1.526 
Eu-154   3493.02   873.72        24.        -2.    -0.001   701.70   1.536s
Pa-234   3522.86   881.18        17.         1.     0.000  1165.86   1.542s
Pa-234   3528.13   882.50        20.        -1.     0.000  1426.85   1.544s
Ac-228   3643.22   911.25        10.        52.     0.019    35.20   1.353s
Pa-234   3784.33   946.52        23.         1.     0.000  1585.15   1.592s
Eu-152   3856.49   964.55        34.         3.     0.001   662.94   1.606s
Ac-228   3875.07   969.19        28.        11.     0.004   154.25   1.610s
Eu-154   3983.56   996.30        26.        -3.    -0.001   512.93   1.631s
Eu-154   4018.65  1005.07        22.         1.     0.001   916.05   1.637s
Eu-152   4448.54  1112.46        23.         4.     0.001   375.30   1.719s
Bi-214   4480.59  1120.47        19.        41.     0.015    49.34   0.320s
Co-60    5329.48  1332.49        14.         4.     0.001   286.33   1.882s
Eu-152   5635.89  1409.00         8.         5.     0.002   195.11   1.937s
K-40     5843.50  1460.84        19.       447.     0.165     9.26   1.665 
Bi-214   7059.31  1764.30        14.         5.     0.002   108.19   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1242E-01                                      5.12E+12             
911.20 3.351E-01 @(  4.617E-02 1.76E+01 2.62E+01 G  
968.96 1.158E-01 -   1.348E-01 7.71E+01 1.59E+01 G  
338.32 2.603E-01 ?(  1.014E-01 2.91E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 -   4.527E-01 1.00E+03 4.10E+00 XA 

Am-241   I  -5.6839E-02                                      1.58E+05             
59.54-5.684E-02 ?(  1.094E-01 1.21E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   6.3620E-01                                      5.12E+12             
727.33 6.362E-01  (  1.465E-01 2.45E+01 6.65E+00 G  
785.37 2.475E-01 &   1.643E+00 4.10E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.733E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.8438E-01                                      5.84E+05             
609.31 3.844E-01  (P 3.929E-02 1.08E+01 4.55E+01 G  

1120.29 5.286E-01 + P 1.336E-01 2.47E+01 1.49E+01 G  
1764.49 9.790E-02 - P 1.602E-01 5.41E+01 1.53E+01 G  

Co-60    T   9.0004E-03                                      1.93E+03             
1332.49 9.000E-03 ?(  1.989E-02 1.43E+02 1.00E+02 G  
1173.23-2.553E-04 %   2.250E-02 5.36E+03 9.98E+01 G  

Cs-137   I   9.1484E-03                                      1.10E+04             
661.66 9.148E-03 ?(  1.827E-02 1.28E+02 8.50E+01 G  

Eu-152   I   2.9953E-02                                      4.94E+03             
344.28 0.000E+00  (  6.084E-02 1.00E+03 2.66E+01 G  
121.78-2.291E-03 %   4.704E-02 1.25E+03 2.84E+01 G  
778.90-3.110E-02 +   1.358E-01 2.72E+02 1.30E+01 G  
964.08 3.059E-02 ?(  1.640E-01 3.31E+02 1.45E+01 G  

1112.08 5.453E-02 &(  1.621E-01 1.88E+02 1.34E+01 G  
1408.01 5.190E-02 ?(  7.340E-02 9.76E+01 2.09E+01 G  

Eu-154   I   4.9452E-03                                      3.14E+03             
873.18-2.749E-02 ?(  1.557E-01 3.51E+02 1.22E+01 G  
123.07 1.585E-03 %   2.649E-02 1.02E+03 4.04E+01 G  

1274.43 1.292E-05 %   5.997E-02 2.82E+05 3.49E+01 G  
723.30 1.555E-02 ?(  4.794E-02 1.99E+02 2.00E+01 G  

1004.72 1.514E-02 ?(  1.124E-01 4.58E+02 1.79E+01 G  
996.25-4.963E-02 +   2.041E-01 2.56E+02 1.05E+01 G  

K-40     N   1.0063E+01                                      4.57E+11             
1460.82 1.006E+01  (P 2.312E-01 4.63E+00 1.06E+01 G  

Pa-234   N  -4.5495E-02                                      1.63E+12             
131.30-4.549E-02 ?(  8.071E-02 1.11E+02 1.82E+01 G  
569.50-6.423E-02 +   1.768E-01 1.73E+02 9.30E+00 G  
946.00 1.097E-02 &   1.419E-01 7.93E+02 1.35E+01 G  
880.52 1.604E-02 +   1.518E-01 5.83E+02 1.05E+01 G  
883.24-1.500E-02 +   1.743E-01 7.13E+02 9.70E+00 G  

Pb-212   N   3.0601E-01                                      5.12E+12             
238.63 3.060E-01  (P 3.951E-02 1.10E+01 4.36E+01 G  
300.09 4.674E-01 + P 3.178E-01 4.53E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.7748E-01                                      5.84E+05             
351.93 3.421E-01  (P 4.130E-02 1.16E+01 3.56E+01 G  
295.22 4.286E-01  (P 7.202E-02 1.49E+01 1.84E+01 G  
242.00 4.214E-01  (P 1.969E-01 3.25E+01 7.27E+00 G  

Ra-226   N   6.8957E-01                                      5.84E+05             
186.21 6.896E-01  (  3.205E-01 3.42E+01 3.56E+00 G  

Th-234   N   6.5307E-01                                      1.63E+12             
63.30 7.085E-01 ?(  1.034E+00 9.19E+01 3.75E+00 G  
92.59 6.052E-01 ?(  4.583E-01 4.90E+01 4.34E+00 G  

Tl-208   N   1.0135E-01                                      5.12E+12             
583.19 1.030E-01  (  1.586E-02 1.67E+01 8.50E+01 G  
277.37 6.262E-02 -   2.173E-01 2.15E+02 6.60E+00 G  
860.53 8.982E-02  (  1.254E-01 9.29E+01 1.24E+01 G  

U-235    N   4.6610E-02                                      2.57E+11             
143.77 1.325E-03 &(  1.332E-01 6.11E+03 1.09E+01 G  
205.32-1.165E-01 &   2.873E-01 1.53E+02 5.02E+00 G  
163.36 1.724E-01 ?(  2.185E-01 8.13E+01 5.08E+00 G  
185.72 4.409E-02  (  2.279E-02 3.51E+01 5.70E+01 G  

Energy duplication    
93.35 2.278E-01 ?   3.401E-01 9.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.82        74.       -10.    -0.004   241.65  -5.684E-02   
Th-234      63.47       109.        17.     0.006   183.85   7.085E-01   
Th-234      92.87       128.        35.     0.013    97.98   6.052E-01   
U-235       93.35       127.        18.     0.007   187.42   2.278E-01   
Pa-234     130.96       110.       -14.    -0.005   221.99  -4.549E-02   
U-235      163.65        63.        15.     0.005   162.57   1.724E-01   
U-235      185.85        81.        41.     0.015    70.15   4.409E-02   
U-235      205.11        93.        -9.    -0.003   306.65  -1.165E-01   
Pa-234     570.41        34.        -5.    -0.002   346.11  -6.423E-02   
Cs-137     661.92        24.         6.     0.002   256.40   9.148E-03   
Eu-154     720.43         8.         2.     0.001   398.25   1.555E-02   
Eu-152     780.49        25.        -3.    -0.001   544.25  -3.110E-02   
Eu-154     873.72        24.        -2.    -0.001   701.70  -2.749E-02   
Pa-234     881.18        17.         1.     0.000  1165.86   1.604E-02   
Pa-234     882.50        20.        -1.     0.000  1426.85  -1.500E-02   
Pa-234     946.52        23.         1.     0.000  1585.15   1.097E-02   
Eu-152     964.55        34.         3.     0.001   662.94   3.059E-02   
Eu-154     996.30        26.        -3.    -0.001   512.93  -4.963E-02   
Eu-154    1005.07        22.         1.     0.001   916.05   1.514E-02   
Eu-152    1112.46        23.         4.     0.001   375.30   5.453E-02   
Co-60     1332.49        14.         4.     0.001   286.33   9.000E-03   
Eu-152    1409.00         8.         5.     0.002   195.11   5.190E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.1242E-01    3.1242E-01   1.0622E-01    1.0861E-01  4.617E-02
Am-241 #A   -5.6826E-02   -5.6839E-02   1.3735E-01    1.3742E-01  1.094E-01
Bi-212       6.3620E-01    6.3620E-01   3.1237E-01    3.1407E-01  1.465E-01
Bi-214       3.8436E-01    3.8438E-01   8.8063E-02    8.9781E-02  3.929E-02
Co-60  #A    8.8236E-03    9.0004E-03   2.5771E-02    2.5774E-02  1.989E-02
Cs-137 #A    9.1166E-03    9.1484E-03   2.3456E-02    2.3460E-02  1.827E-02
Eu-152 #A    2.9722E-02    2.9953E-02   5.8442E-02    5.8467E-02  6.084E-02
Eu-154 #A    4.8854E-03    4.9452E-03   1.9694E-02    1.9696E-02  1.557E-01
K-40         1.0063E+01    1.0063E+01   9.7281E-01    1.0964E+00  2.312E-01
Pa-234 #A   -4.5495E-02   -4.5495E-02   1.0099E-01    1.0163E-01  8.071E-02
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Pb-212       3.0601E-01    3.0601E-01   6.9521E-02    7.3984E-02  3.951E-02
Pb-214       3.7746E-01    3.7748E-01   9.1321E-02    9.3706E-02  4.130E-02
Ra-226       6.8952E-01    6.8957E-01   4.7128E-01    4.7359E-01  3.205E-01
Th-234 #A    6.5307E-01    6.5307E-01   6.3987E-01    6.4285E-01  1.034E+00
Tl-208       1.0135E-01    1.0135E-01   3.3949E-02    3.4573E-02  1.586E-02
U-235  #A    4.6610E-02    4.6610E-02   3.2698E-02    3.2835E-02  1.332E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2034.9 keV)     1.287E+01  pCi/g         
Total Decayed Activity (  186.1 to  2034.9 keV) 1.2870292E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-16                Received:        03/19/13                      
Lab ID:          244329-002                    Prepared:        03/29/13 14:31                
Matrix:          Soil                          Analyzed:        05/13/13 12:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09004 U        0.1453         0.1135            0.9     
Bismuth-212                          0.2320 U         0.3897         0.2802                    
Bismuth-214                          0.3666           0.08153        0.03774                   
Cesium-137                          -0.01345 U        0.03105        0.02444           0.07    
Cobalt-60                            0.001660 U       0.02457        0.01999           0.03    
Europium-152                         0.03531 U        0.05875        0.03858           0.1     
Europium-154                        -0.05293 U        0.1914         0.1515            0.2     
Lead-212                             0.3840           0.06747        0.03453                   
Lead-214                             0.3635           0.07836        0.03914                   
Potassium-40                        10.93             1.055          0.2848                    
Protactinium-234                     0.03743 U        0.1159         0.08165                   
Radium-226 (By Bismuth-214)          0.3666           0.08153        0.03774           0.2     
Thallium-208                         0.1484           0.03603        0.01389                   
Thorium-232 (By Actinium-228)        0.4207           0.1280         0.06053           0.9     
Thorium-234                          0.4102 U         0.5103         0.9493                    
Uranium-235                          0.03784 U        0.03960        0.1326            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244329-002                   Client ID : 12-PE-E0806-16        

Seqnum : 1523191952006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130513_006                                Batch         : 196731                       Time      : 13-MAY-2013 12:53     

Cal    : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15     Caldate       : 13-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351.54 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.09004           0.1135       0.9       .14525           .1454            0          u        

Bismuth-212                         0.2320            0.2802                 .38966           .38984           0.068      u        

Bismuth-214                         0.3666            0.03774                .081531          .08318           -0.026     u        

Cesium-137                          -0.01345          0.02444      0.07      .031045          .031051          0.0036     u        

Cobalt-60                           0.001660          0.01999      0.03      .024568          .024568          0.0014     u        

Europium-152                        0.03531           0.03858      0.1       .058749          .058774          0.012      u        

Europium-154                        -0.05293          0.1515       0.2       .19141           .19143           -0.038     u        

Lead-212                            0.3840            0.03453                .067466          .072962          0.0072     u        

Lead-214                            0.3635            0.03914                .078361          .080183          -0.015     u        

Potassium-40                        10.93             0.2848                 1.0549           1.1888           -0.41      u        

Protactinium-234                    0.03743           0.08165                .1159            .11628           0.011      u        

Radium-226 (By Bismuth-214)         0.3666            0.03774      0.2       .081531          .08318           -0.026     u        

Thallium-208                        0.1484            0.01389                .036031          .037261          0.0048     u        

Thorium-232 (By Actinium-228)       0.4207            0.06053      0.9       .12801           .13158           0.034      u        

Thorium-234                         0.4102            0.9493                 .51031           .51178           0.028      u        

Uranium-235                         0.03784           0.1326       0.18      .039601          .039667          0.028      u        

u=use  

Page 1 of 1                                                                                                           1523191952006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-16          
Sample Description: 244329-002, 196731 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:15           Live Time: 2700   sec

Acquisition Time: 5/13/2013 12:53:54        Real Time: 2704   sec
Analysis Time: 5/14/2013 08:28           Dead Time: 0.14   %

Analysis Quantity: 3.515E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.207E-01      1.280E-01      1.316E-01      6.053E-02
Am-241    #AB    9.004E-02      1.453E-01      1.454E-01      1.135E-01
Bi-212     AB    2.320E-01      3.897E-01      3.898E-01      2.802E-01
Bi-214    #      3.666E-01      8.153E-02      8.318E-02      3.774E-02
Co-60     #AB    1.660E-03      2.457E-02      2.457E-02      1.999E-02
Cs-137    #AB   -1.345E-02      3.104E-02      3.105E-02      2.444E-02
Eu-152    #AB    3.531E-02      5.875E-02      5.877E-02      3.858E-02
Eu-154    #AB   -5.293E-02      1.914E-01      1.914E-01      1.515E-01
K-40             1.093E+01      1.055E+00      1.189E+00      2.848E-01
Pa-234    #AB    3.743E-02      1.159E-01      1.163E-01      8.165E-02
Pb-212           3.840E-01      6.747E-02      7.296E-02      3.453E-02
Pb-214           3.635E-01      7.836E-02      8.018E-02      3.914E-02
Ra-226    #      5.379E-01      5.439E-01      5.448E-01      4.191E-01
Th-234    #AB    4.102E-01      5.103E-01      5.118E-01      9.493E-01
Tl-208           1.484E-01      3.603E-02      3.726E-02      1.389E-02
U-235     #AB    3.784E-02      3.960E-02      3.967E-02      1.326E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.399E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

Sample description                                             
244329-002, 196731                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513_006.An1

Acquisition information
Start time:                 5/13/2013 12:53:54
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5154E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5154E+02) = 

7.6882E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

57 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0885

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.52       15.  80.66   0.88  1.345E-02    59.54  35.920    PBC<MDA Am241 
62.19        8. 158.58   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.725E-01 Th234 
77.06       75.  22.54   0.66  2.756E-02
93.03       26.  58.01   0.91  3.718E-02    92.59   4.343  4.680E-01 Th234 

93.35   5.760  3.494E-01 U235  
93.35   4.100  4.908E-01 Ac228 
92.59   4.343  4.680E-01 Th234 
93.35   5.760  3.494E-01 U235  

93.03       26.  58.01   0.91  3.718E-02    92.59   4.343  4.680E-01 Th234 
93.35   5.760  3.494E-01 U235  
93.35   4.100  4.908E-01 Ac228 

93.18       25.  62.20   0.90  3.682E-02    92.59   4.343  4.428E-01 Th234 
93.35   5.760  3.306E-01 U235  
93.35   4.100  4.644E-01 Ac228 

123.12        7. 215.52   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.138E-02 Eu154 

131.15        6. 273.21   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
185.99       30.  52.32   0.99  4.662E-02   185.72  57.000  3.227E-02 U235  

186.21   3.555  5.178E-01 Ra226 
185.72  57.000  3.227E-02 U235  

186.12       31.  50.56   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.379E-01 Ra226 

204.80       15.  81.30   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.893E-01 U235  

238.59      255.   8.52   1.04  4.203E-02   238.63  43.600  3.840E-01 Pb212 
241.91       30.  50.76   1.04  4.172E-02   242.00   7.268  2.814E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.22       86.  17.60   0.72  3.721E-02   295.22  18.414  3.393E-01 Pb214 
300.13       30.  38.47   1.09  3.683E-02   300.09   3.180  7.181E-01 Pb212 
338.48       44.  34.91   0.52  3.411E-02   338.32  11.400  3.060E-01 Ac228 
345.19        8.  96.71   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.599E-02 Eu152 
351.99      164.  10.60   0.81  3.324E-02   351.93  35.600  3.760E-01 Pb214 
583.09      104.  12.14   0.72  2.357E-02   583.19  85.000  1.484E-01 Tl208 
609.16      146.  10.20   0.87  2.288E-02   609.31  45.490  3.666E-01 Bi214 
724.46        3. 297.57   1.44  2.033E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.948E-02 Eu154 
727.81        8. 104.75   1.45  2.025E-02   727.33   6.650    PBC<MDA Bi212 
778.22        2. 320.12   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  2.635E-02 Eu152 
784.38        4. 131.30   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.91       19.  34.51   0.38  1.803E-02   860.53  12.400  2.420E-01 Tl208 
879.82        5. 154.82   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.31       67.  16.15   1.39  1.732E-02   911.20  26.200  4.196E-01 Ac228 
969.08       39.  25.38   1.64  1.658E-02   968.96  15.900  4.224E-01 Ac228 

1120.14       20.  32.06   1.76  1.494E-02  1120.29  14.910  2.525E-01 Bi214 
1335.74        1. 739.92   1.93  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1409.54        5.  83.20   1.99  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.276E-02 Eu152 
1460.95      513.   4.65   2.16  1.219E-02  1460.82  10.550  1.093E+01 K40   
1764.89       14.  33.80   2.26  1.039E-02  1764.49  15.310  2.487E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.39    77.06       100.        75. 2.717E+03   45.09   0.663  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.32    58.52        68.        15.     0.006   161.32   0.876s
Th-234    248.97    62.19        80.         8.     0.003   317.17   0.879s
Th-234    372.83    93.18       107.        25.     0.009   124.40   0.905s
U-235     373.49    93.35       103.        26.     0.010   116.01   0.906D
Ac-228    373.49    93.35       103.        26.     0.010   116.01   0.906D
Eu-152    485.53   121.39       136.        -5.    -0.002   735.16   0.931s
Eu-154    492.46   123.12       122.         7.     0.003   431.04   0.932s
Pa-234    524.55   131.15       112.         6.     0.002   546.41   0.939s
U-235     743.72   185.99       109.        30.     0.011   104.64   0.986s
Ra-226    744.22   186.12       109.        31.     0.012   101.12   0.987s
U-235     818.90   204.80        67.        15.     0.006   162.60   1.003s
Pb-212    953.93   238.59        91.       247.     0.092    17.04   1.042 
Pb-214    967.21   241.91       101.        30.     0.011   101.53   1.035 
Pb-214   1180.27   295.22        58.        82.     0.030    35.21   0.723s
Pb-212   1199.91   300.13        60.        30.     0.011    76.93   1.085 
Ac-228   1353.18   338.48        66.        42.     0.015    69.83   0.521s
Eu-152   1380.03   345.19        27.         8.     0.003   193.41   1.123s
Pb-214   1407.21   351.99        49.       156.     0.058    21.20   0.814s
Tl-208   2331.11   583.09        18.       104.     0.039    24.29   0.716s
Bi-214   2435.37   609.16        35.       134.     0.050    20.41   0.867s
Cs-137   2647.36   662.17        45.        -9.    -0.003   230.86   1.391s
Eu-154   2896.46   724.46        32.         3.     0.001   595.13   1.443s
Bi-212   2909.84   727.81        32.         8.     0.003   209.50   1.446s
Eu-152   3111.47   778.22        26.         2.     0.001   640.23   1.488s
Bi-212   3136.10   784.38        15.         4.     0.002   262.59   1.494 
Tl-208   3442.21   860.91         8.        19.     0.007    69.03   0.383s
Eu-154   3496.92   874.59        24.        -4.    -0.001   361.63   1.566s
Pa-234   3517.81   879.82        23.         5.     0.002   309.64   1.572s
Pa-234   3525.81   881.82        28.        -6.    -0.002   271.37   1.574s
Ac-228   3643.79   911.31        17.        67.     0.025    32.31   1.386s
Pa-234   3782.04   945.87        27.        -3.    -0.001   588.98   1.625s
Eu-152   3839.42   960.21        18.        -2.    -0.001   651.68   1.639s
Ac-228   3874.91   969.08        30.        39.     0.014    50.76   1.643 
Eu-154   4015.97  1004.34        23.        -2.    -0.001   651.77   1.672s
Eu-152   4450.31  1112.90        22.        -3.    -0.001   498.82   1.758s
Bi-214   4479.28  1120.14        19.        20.     0.007    64.11   1.765s
Co-60    5342.04  1335.74        15.         1.     0.000  1479.84   1.932s
Eu-152   5637.44  1409.54         6.         5.     0.002   166.41   1.990s
K-40     5843.23  1460.95        30.       494.     0.183     9.29   2.164 
Bi-214   7060.10  1764.89        11.        14.     0.005    67.60   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2066E-01                                      5.12E+12             
911.20 4.196E-01 *(P 6.053E-02 1.62E+01 2.62E+01 G  
968.96 4.224E-01 ?(  1.372E-01 2.54E+01 1.59E+01 G  
338.32 3.060E-01 - P 1.388E-01 3.49E+01 1.14E+01 G  

Energy duplication    
93.35 4.908E-01 ?   4.418E-01 5.80E+01 4.10E+00 XA 

Am-241   I   9.0041E-02                                      1.58E+05             
59.54 9.004E-02 ?(  1.135E-01 8.07E+01 3.59E+01 G  

Bi-212   N   2.3199E-01                                      5.12E+12             
727.33 1.723E-01 ?(  2.802E-01 1.05E+02 6.65E+00 G  
785.37 5.898E-01  (  1.189E+00 1.31E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.927E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.6661E-01                                      5.84E+05             
609.31 3.666E-01 @(P 3.774E-02 1.02E+01 4.55E+01 G  

1120.29 2.525E-01 - P 1.283E-01 3.21E+01 1.49E+01 G  
1764.49 2.487E-01 - P 1.381E-01 3.38E+01 1.53E+01 G  

Co-60    T   1.6602E-03                                      1.93E+03             
1332.49 1.660E-03 ?(  1.999E-02 7.40E+02 1.00E+02 G  
1173.23 0.000E+00 -   3.207E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -1.3447E-02                                      1.10E+04             
661.66-1.345E-02 ?(  2.444E-02 1.15E+02 8.50E+01 G  

Eu-152   I   3.5305E-02                                      4.94E+03             
344.28 2.599E-02 ?(  3.858E-02 9.67E+01 2.66E+01 G  
121.78-9.956E-03 -   5.980E-02 3.68E+02 2.84E+01 G  
778.90 2.635E-02 ?(  1.360E-01 3.20E+02 1.30E+01 G  
964.08-2.260E-02 &   1.183E-01 3.26E+02 1.45E+01 G  

1112.08-3.942E-02 &   1.572E-01 2.49E+02 1.34E+01 G  
1408.01 5.276E-02 ?(  6.050E-02 8.32E+01 2.09E+01 G  

Eu-154   I  -5.2930E-02                                      3.14E+03             
873.18-5.293E-02 &(  1.515E-01 1.81E+02 1.22E+01 G  
123.07 1.138E-02 +   3.981E-02 2.16E+02 4.04E+01 G  

1274.43 0.000E+00 +   6.926E-02 1.00E+03 3.49E+01 G  
723.30 1.948E-02 &   9.351E-02 2.98E+02 2.00E+01 G  

1004.72-2.113E-02 +   1.109E-01 3.26E+02 1.79E+01 G  
996.25-3.944E-04 %   1.535E-01 2.36E+04 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:28:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0928E+01                                      4.57E+11             
1460.82 1.093E+01  (P 2.848E-01 4.65E+00 1.06E+01 G  

Pa-234   N   3.7432E-02                                      1.63E+12             
131.30 1.836E-02 &(  8.165E-02 2.73E+02 1.82E+01 G  
569.50 0.000E+00 &   2.068E-01 1.00E+03 9.30E+00 G  
946.00-3.180E-02 +   1.508E-01 2.94E+02 1.35E+01 G  
880.52 7.049E-02 ?(  1.715E-01 1.55E+02 1.05E+01 G  
883.24-9.645E-02 +   2.053E-01 1.36E+02 9.70E+00 G  

Pb-212   N   3.8397E-01                                      5.12E+12             
238.63 3.840E-01  (P 3.453E-02 8.52E+00 4.36E+01 G  
300.09 7.181E-01 + P 4.402E-01 3.85E+01 3.18E+00 G  

Pb-214   N   3.6348E-01                                      5.84E+05             
351.93 3.760E-01  (P 3.914E-02 1.06E+01 3.56E+01 G  
295.22 3.393E-01  (P 7.398E-02 1.76E+01 1.84E+01 G  
242.00 2.814E-01 - P 2.201E-01 5.08E+01 7.27E+00 G  

Ra-226   N   5.3789E-01                                      5.84E+05             
186.21 5.379E-01 *(  4.191E-01 5.06E+01 3.56E+00 G  

Th-234   N   4.1023E-01                                      1.63E+12             
63.30 3.725E-01 &(  9.493E-01 1.59E+02 3.75E+00 G  
92.59 4.428E-01 ?(  4.296E-01 6.22E+01 4.34E+00 G  

Tl-208   N   1.4836E-01                                      5.12E+12             
583.19 1.484E-01  (  1.389E-02 1.21E+01 8.50E+01 G  
277.37-7.533E-03 %   2.006E-01 1.62E+03 6.60E+00 G  
860.53 2.420E-01 +   8.395E-02 3.45E+01 1.24E+01 G  

U-235    N   3.7843E-02                                      2.57E+11             
143.77-2.584E-03 %(  1.326E-01 3.12E+03 1.09E+01 G  
205.32 1.893E-01 ?(  2.404E-01 8.13E+01 5.02E+00 G  
163.36-1.605E-02 %   3.190E-01 1.21E+03 5.08E+00 G  
185.72 3.227E-02 *(  2.607E-02 5.23E+01 5.70E+01 G  

Energy duplication    
93.35 3.494E-01 ?   3.145E-01 5.80E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.52        68.        15.     0.006   161.32   9.004E-02   
Th-234      62.19        80.         8.     0.003   317.17   3.725E-01   
Th-234      93.18       107.        25.     0.009   124.40   4.428E-01   
U-235       93.35       103.        26.     0.010   116.01   3.494E-01   
Eu-152     121.39       136.        -5.    -0.002   735.16  -9.956E-03   
Eu-154     123.12       122.         7.     0.003   431.04   1.138E-02   
Pa-234     131.15       112.         6.     0.002   546.41   1.836E-02   
U-235      185.99       109.        30.     0.011   104.64   3.227E-02   
Ra-226     186.12       109.        31.     0.012   101.12   5.379E-01   
U-235      204.80        67.        15.     0.006   162.60   1.893E-01   
Eu-152     345.19        27.         8.     0.003   193.41   2.599E-02   
Cs-137     662.17        45.        -9.    -0.003   230.86  -1.345E-02   
Eu-154     724.46        32.         3.     0.001   595.13   1.948E-02   
Eu-152     778.22        26.         2.     0.001   640.23   2.635E-02   
Eu-154     874.59        24.        -4.    -0.001   361.63  -5.293E-02   
Pa-234     879.82        23.         5.     0.002   309.64   7.049E-02   
Pa-234     881.82        28.        -6.    -0.002   271.37  -9.645E-02   
Pa-234     945.87        27.        -3.    -0.001   588.98  -3.180E-02   
Eu-152     960.21        18.        -2.    -0.001   651.68  -2.260E-02   
Eu-154    1004.34        23.        -2.    -0.001   651.77  -2.113E-02   
Eu-152    1112.90        22.        -3.    -0.001   498.82  -3.942E-02   
Co-60     1335.74        15.         1.     0.000  1479.84   1.660E-03   
Eu-152    1409.54         6.         5.     0.002   166.41   5.276E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.2066E-01    4.2066E-01   1.2801E-01    1.3158E-01  6.053E-02
Am-241 #A    9.0019E-02    9.0041E-02   1.4525E-01    1.4540E-01  1.135E-01
Bi-212  A    2.3199E-01    2.3199E-01   3.8966E-01    3.8984E-01  2.802E-01
Bi-214 #     3.6658E-01    3.6661E-01   8.1531E-02    8.3180E-02  3.774E-02
Co-60  #A    1.6276E-03    1.6602E-03   2.4568E-02    2.4568E-02  1.999E-02
Cs-137 #A   -1.3401E-02   -1.3447E-02   3.1045E-02    3.1051E-02  2.444E-02
Eu-152 #A    3.5033E-02    3.5305E-02   5.8749E-02    5.8774E-02  3.858E-02
Eu-154 #A   -5.2290E-02   -5.2930E-02   1.9141E-01    1.9143E-01  1.515E-01
K-40         1.0928E+01    1.0928E+01   1.0549E+00    1.1888E+00  2.848E-01
Pa-234 #A    3.7432E-02    3.7432E-02   1.1590E-01    1.1628E-01  8.165E-02
Pb-212       3.8397E-01    3.8397E-01   6.7466E-02    7.2962E-02  3.453E-02
Pb-214       3.6346E-01    3.6348E-01   7.8361E-02    8.0183E-02  3.914E-02
Ra-226 #     5.3786E-01    5.3789E-01   5.4391E-01    5.4477E-01  4.191E-01
Th-234 #A    4.1023E-01    4.1023E-01   5.1031E-01    5.1178E-01  9.493E-01
Tl-208       1.4836E-01    1.4836E-01   3.6031E-02    3.7261E-02  1.389E-02
U-235  #A    3.7843E-02    3.7843E-02   3.9601E-02    3.9667E-02  1.326E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.261E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2611536E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

64 of 307



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-17                Received:        03/19/13                      
Lab ID:          244329-003                    Prepared:        03/29/13 14:36                
Matrix:          Soil                          Analyzed:        05/13/13 15:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001020 U       0.1508         0.1241            0.9     
Bismuth-212                          0.2408 U         0.3802         0.2505                    
Bismuth-214                          0.2319           0.06313        0.03251                   
Cesium-137                           0.004736 U       0.01930        0.01525           0.07    
Cobalt-60                            0.007407 U       0.02651        0.02078           0.03    
Europium-152                         0.03421 U        0.05282        0.05025           0.1     
Europium-154                         0.002672 U       0.02546        0.1381            0.2     
Lead-212                             0.2691           0.05576        0.03041                   
Lead-214                             0.3849           0.06843        0.03745                   
Potassium-40                        10.14             0.9864         0.2251                    
Protactinium-234                     0.01031 U        0.01505        0.07596                   
Radium-226 (By Bismuth-214)          0.2319           0.06313        0.03251           0.2     
Thallium-208                         0.1190           0.03263        0.01426                   
Thorium-232 (By Actinium-228)        0.3014           0.09824        0.06937           0.9     
Thorium-234                          0.4186 U         0.4066         1.085                     
Uranium-235                          0.05164 U        0.03952        0.1281            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244329-003                   Client ID : 12-PE-E0806-17        

Seqnum : 1533191967009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_009                                Batch         : 196731                       Time      : 13-MAY-2013 15:51     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342.34 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.001020          0.1241       0.9       .15075           .15075           0          u        

Bismuth-212                         0.2408            0.2505                 .38015           .38035           0.068      u        

Bismuth-214                         0.2319            0.03251                .063129          .063984          -0.026     u        

Cesium-137                          0.004736          0.01525      0.07      .019303          .019304          0.0036     u        

Cobalt-60                           0.007407          0.02078      0.03      .026514          .026516          0.0014     u        

Europium-152                        0.03421           0.05025      0.1       .052818          .052844          0.012      u        

Europium-154                        0.002672          0.1381       0.2       .025464          .025465          -0.038     u        

Lead-212                            0.2691            0.03041                .055757          .059057          0.0072     u        

Lead-214                            0.3849            0.03745                .068428          .070756          -0.015     u        

Potassium-40                        10.14             0.2251                 .98635           1.1098           -0.41      u        

Protactinium-234                    0.01031           0.07596                .015049          .015266          0.011      u        

Radium-226 (By Bismuth-214)         0.2319            0.03251      0.2       .063129          .063984          -0.026     u        

Thallium-208                        0.1190            0.01426                .032633          .03351           0.0048     u        

Thorium-232 (By Actinium-228)       0.3014            0.06937      0.9       .098239          .10063           0.034      u        

Thorium-234                         0.4186            1.085                  .4066            .40852           0.028      u        

Uranium-235                         0.05164           0.1281       0.18      .039517          .039641          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-17          
Sample Description: 244329-003, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:17           Live Time: 2700   sec

Acquisition Time: 5/13/2013 15:51:00        Real Time: 2705   sec
Analysis Time: 5/13/2013 16:36           Dead Time: 0.18   %

Analysis Quantity: 3.423E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.014E-01      9.824E-02      1.006E-01      6.937E-02
Am-241    #AB    1.020E-03      1.507E-01      1.507E-01      1.241E-01
Bi-212    #AB    2.408E-01      3.802E-01      3.804E-01      2.505E-01
Bi-214           2.319E-01      6.313E-02      6.398E-02      3.251E-02
Co-60     #AB    7.407E-03      2.651E-02      2.652E-02      2.078E-02
Cs-137    #AB    4.736E-03      1.930E-02      1.930E-02      1.525E-02
Eu-152    #AB    3.421E-02      5.282E-02      5.284E-02      5.025E-02
Eu-154    #AB    2.672E-03      2.546E-02      2.546E-02      1.381E-01
K-40             1.014E+01      9.863E-01      1.110E+00      2.251E-01
Pa-234    #AB    1.031E-02      1.505E-02      1.527E-02      7.596E-02
Pb-212           2.691E-01      5.576E-02      5.906E-02      3.041E-02
Pb-214           3.849E-01      6.843E-02      7.076E-02      3.745E-02
Ra-226    #      4.535E-01      5.007E-01      5.014E-01      3.863E-01
Th-234    #AB    4.186E-01      4.066E-01      4.085E-01      1.085E+00
Tl-208           1.190E-01      3.263E-02      3.351E-02      1.426E-02
U-235     #AB    5.164E-02      3.952E-02      3.964E-02      1.281E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.267E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_009.An1               

Sample description                                             
244329-003, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_009.An1

Acquisition information
Start time:                 5/13/2013 15:51:00
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4234E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4234E+02) = 

7.8948E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0578

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.79        6. 242.05   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.73       63.  22.76   0.81  2.750E-02
77.10      100.  16.05   0.81  2.931E-02
92.68       25.  59.08   0.83  3.937E-02    92.59   4.343  4.270E-01 Th234 

93.35   4.100  4.479E-01 Ac228 
93.35   5.760  3.188E-01 U235  
93.35   5.760  3.188E-01 U235  

92.71       31.  48.56   0.83  3.899E-02    92.59   4.343  5.418E-01 Th234 
93.35   4.100  5.683E-01 Ac228 
93.35   5.760  4.046E-01 U235  

92.94       46.  32.23   0.87  3.937E-02    92.59   4.343  7.996E-01 Th234 
93.35   4.100  8.387E-01 Ac228 
93.35   5.760  5.970E-01 U235  

121.57       14.  97.98   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.98       11. 131.91   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.050E-02 U235  
162.84       17.  74.31   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.981E-01 U235  
186.04       38.  38.26   0.93  4.855E-02   185.72  57.000  3.965E-02 U235  

186.21   3.555  6.363E-01 Ra226 
185.72  57.000  3.965E-02 U235  

186.05       27.  55.21   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.535E-01 Ra226 

205.53        2. 760.51   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.032E-02 U235  

238.70      179.  10.11   1.06  4.347E-02   238.63  43.600  2.691E-01 Pb212 
278.25       11.  85.74   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.16      102.  13.74   1.19  3.830E-02   295.22  18.414  4.089E-01 Pb214 
300.53        8. 108.93   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.42       48.  24.71   1.01  3.500E-02   338.32  11.400  3.488E-01 Ac228 
351.92      159.  10.42   1.23  3.408E-02   351.93  35.600  3.725E-01 Pb214 
510.84      121.  12.86   0.84  2.628E-02
583.34       87.  13.05   1.03  2.394E-02   583.19  85.000  1.190E-01 Tl208 
609.37       94.  12.54   0.98  2.322E-02   609.31  45.490  2.398E-01 Bi214 
661.03        3. 203.80   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.19        7.  78.98   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
777.91        6. 118.57   1.50  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.31        6. 103.11   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.46        5. 137.11   1.56  1.823E-02   860.53  12.400    PBC<MDA Tl208 
883.55        6.  86.59   1.58  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.40       44.  21.26   1.60  1.750E-02   911.20  26.200  2.807E-01 Ac228 
964.40        8. 107.01   1.64  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.15       17.  54.73   1.65  1.675E-02   968.96  15.900  1.817E-01 Ac228 

1007.17        1. 544.80   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.36       37.  22.38   0.60  1.507E-02  1120.29  14.910  4.866E-01 Bi214 
1333.06        3. 178.98   1.88  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.88      450.   4.70   2.15  1.229E-02  1460.82  10.550  1.014E+01 K40   
1764.82       11.  31.68   2.08  1.048E-02  1764.49  15.310  2.084E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.18    74.74        92.        52. 1.876E+03   61.88   0.658  -        
308.65    77.11       104.        97. 3.324E+03   38.20   0.761  -        

2042.45   510.84        34.       121. 4.613E+03   25.72   0.840 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.42    62.79       113.         6.     0.002   484.09   0.797s
Th-234    371.02    92.71       100.        31.     0.012    97.13   0.830s
Ac-228    373.57    93.35        77.        46.     0.017    64.46   0.872D
U-235     373.57    93.35        94.        25.     0.009   118.16   0.831D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.36   121.57        87.        14.     0.005   195.96   0.863s
Eu-154    496.66   124.15       122.       -16.    -0.006   200.45   0.864s
Pa-234    522.45   130.60       101.       -12.    -0.005   235.02   0.874s
U-235     575.90   143.98       107.        11.     0.004   263.82   0.887s
U-235     651.31   162.84        73.        17.     0.006   148.61   0.909s
U-235     744.04   186.04        84.        38.     0.014    76.52   0.933s
Ra-226    744.04   186.05        96.        27.     0.010   110.41   0.934s
U-235     821.90   205.53        76.         2.     0.001  1521.01   0.955s
Pb-212    954.51   238.70        72.       174.     0.065    20.22   1.056 
Pb-214    971.65   242.99        88.        -8.    -0.003   360.81   0.994s
Tl-208   1112.57   278.25        41.        11.     0.004   171.49   1.031 
Pb-214   1180.20   295.16        35.        99.     0.037    27.49   1.193s
Pb-212   1201.65   300.53        53.         8.     0.003   217.87   1.055s
Ac-228   1353.12   338.42        32.        48.     0.018    49.42   1.011 
Eu-152   1375.21   343.95        45.        -4.    -0.001   490.97   1.100s
Pb-214   1407.10   351.92        44.       155.     0.057    20.84   1.227 
Tl-208   2332.33   583.34        18.        83.     0.031    26.11   1.028 
Bi-214   2436.44   609.37        25.        87.     0.032    25.08   0.976s
Cs-137   2643.01   661.03        17.         3.     0.001   407.59   1.399s
Eu-154   2895.45   724.16        35.        -3.    -0.001   532.83   1.452s
Bi-212   2907.60   727.19        25.         7.     0.002   157.96   1.456s
Eu-152   3110.43   777.91        19.         6.     0.002   237.14   1.498s
Bi-212   3140.03   785.31        21.         6.     0.002   206.22   1.504s
Tl-208   3440.60   860.46        19.         5.     0.002   274.22   1.564s
Eu-154   3501.48   875.68        19.        -1.     0.000  1563.99   1.573s
Pa-234   3508.02   877.32        24.        -9.    -0.003   171.19   1.579s
Pa-234   3532.94   883.55        12.         6.     0.002   173.17   1.581s
Ac-228   3644.37   911.40        22.        44.     0.016    42.53   1.602s
Pa-234   3785.00   946.56        27.        -1.     0.000  1281.05   1.629s
Eu-152   3856.36   964.40        36.         8.     0.003   214.01   1.642s
Ac-228   3875.37   969.15        33.        17.     0.006   109.46   1.645s
Eu-154   4027.47  1007.17        20.         1.     0.000  1089.60   1.671s
Bi-214   4480.33  1120.36        10.        37.     0.014    44.75   0.602s
Co-60    5331.40  1333.06        16.         3.     0.001   357.95   1.881s
K-40     5842.98  1460.88        18.       450.     0.167     9.41   2.151 
Bi-214   7059.70  1764.82         8.        11.     0.004    63.36   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_009.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0136E-01                                      5.12E+12             
911.20 2.807E-01 ?(  6.937E-02 2.13E+01 2.62E+01 G  
968.96 1.817E-01 -   1.464E-01 5.47E+01 1.59E+01 G  
338.32 3.488E-01  (  9.719E-02 2.47E+01 1.14E+01 G  

Energy duplication    
93.35 8.387E-01 +   3.696E-01 3.22E+01 4.10E+00 XA 

Am-241   I   1.0204E-03                                      1.58E+05             
59.54 1.020E-03 %(  1.241E-01 7.39E+03 3.59E+01 G  

Bi-212   N   2.4075E-01                                      5.12E+12             
727.33 1.434E-01  (P 2.505E-01 7.90E+01 6.65E+00 G  
785.37 8.239E-01 ?(P 1.443E+00 1.03E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.000E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.3185E-01                                      5.84E+05             
609.31 2.398E-01  (P 3.251E-02 1.25E+01 4.55E+01 G  

1120.29 4.866E-01 +   9.393E-02 2.24E+01 1.49E+01 G  
1764.49 2.084E-01 ?(P 1.200E-01 3.17E+01 1.53E+01 G  

Co-60    T   7.4072E-03                                      1.93E+03             
1332.49 7.407E-03 ?(  2.078E-02 1.79E+02 1.00E+02 G  
1173.23-5.971E-05 %   2.574E-02 2.62E+04 9.98E+01 G  

Cs-137   I   4.7358E-03                                      1.10E+04             
661.66 4.736E-03 ?(  1.525E-02 2.04E+02 8.50E+01 G  

Eu-152   I   3.4206E-02                                      4.94E+03             
344.28-1.269E-02 ?(  5.025E-02 2.45E+02 2.66E+01 G  
121.78 2.993E-02 &(  4.648E-02 9.80E+01 2.84E+01 G  
778.90 6.524E-02 ?(  1.191E-01 1.19E+02 1.30E+01 G  
964.08 1.008E-01  (  1.682E-01 1.07E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.306E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.602E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.6718E-03                                      3.14E+03             
873.18-1.083E-02 ?(  1.381E-01 7.82E+02 1.22E+01 G  
123.07-2.423E-02 +   3.876E-02 1.00E+02 4.04E+01 G  

1274.43 0.000E+00 +   1.444E-02 1.00E+03 3.49E+01 G  
723.30-2.311E-02 +   9.917E-02 2.66E+02 2.00E+01 G  

1004.72 1.187E-02 ?(  1.050E-01 5.45E+02 1.79E+01 G  
996.25-5.127E-04 %   1.667E-01 1.97E+04 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0140E+01                                      4.57E+11             
1460.82 1.014E+01  (P 2.251E-01 4.70E+00 1.06E+01 G  

Pa-234   N   1.0310E-02                                      1.63E+12             
131.30-4.043E-02 ?(  7.596E-02 1.18E+02 1.82E+01 G  
569.50 5.293E-03 &   1.787E-01 2.06E+03 9.30E+00 G  
946.00-1.482E-02 +   1.548E-01 6.41E+02 1.35E+01 G  
880.52-1.358E-01 +   1.760E-01 8.56E+01 1.05E+01 G  
883.24 1.055E-01 ?(  1.335E-01 8.66E+01 9.70E+00 G  

Pb-212   N   2.6906E-01                                      5.12E+12             
238.63 2.691E-01  (P 3.041E-02 1.01E+01 4.36E+01 G  
300.09 2.021E-01 - P 4.099E-01 1.09E+02 3.18E+00 G  

Pb-214   N   3.8490E-01                                      5.84E+05             
351.93 3.725E-01  (P 3.745E-02 1.04E+01 3.56E+01 G  
295.22 4.089E-01 *(P 5.749E-02 1.37E+01 1.84E+01 G  
242.00-7.019E-02 -   2.043E-01 1.80E+02 7.27E+00 G  

Ra-226   N   4.5349E-01                                      5.84E+05             
186.21 4.535E-01 ?(  3.863E-01 5.52E+01 3.56E+00 G  

Th-234   N   4.1863E-01                                      1.63E+12             
63.30 2.760E-01 ?(  1.085E+00 2.42E+02 3.75E+00 G  
92.59 5.418E-01 *(  4.032E-01 4.86E+01 4.34E+00 G  

Tl-208   N   1.1901E-01                                      5.12E+12             
583.19 1.190E-01  (P 1.426E-02 1.31E+01 8.50E+01 G  
277.37 1.189E-01  (P 1.655E-01 8.57E+01 6.60E+00 G  
860.53 6.134E-02 -   1.306E-01 1.37E+02 1.24E+01 G  

U-235    N   5.1643E-02                                      2.57E+11             
143.77 6.050E-02 &(  1.281E-01 1.32E+02 1.09E+01 G  
205.32 2.032E-02 &(  2.533E-01 7.61E+02 5.02E+00 G  
163.36 1.981E-01 &(  2.294E-01 7.43E+01 5.08E+00 G  
185.72 3.965E-02 ?(  2.260E-02 3.83E+01 5.70E+01 G  

Energy duplication    
93.35 3.188E-01 @   2.918E-01 5.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.79       113.         6.     0.002   484.09   2.760E-01   
Th-234      92.71       100.        31.     0.012    97.13   5.418E-01   
U-235       93.35        94.        25.     0.009   118.16   3.188E-01   
Eu-152     121.57        87.        14.     0.005   195.96   2.993E-02   
Eu-154     124.15       122.       -16.    -0.006   200.45  -2.423E-02   
Pa-234     130.60       101.       -12.    -0.005   235.02  -4.043E-02   
U-235      143.98       107.        11.     0.004   263.82   6.050E-02   
U-235      162.84        73.        17.     0.006   148.61   1.981E-01   
U-235      186.04        84.        38.     0.014    76.52   3.965E-02   
U-235      205.53        76.         2.     0.001  1521.01   2.032E-02   
Eu-152     343.95        45.        -4.    -0.001   490.97  -1.269E-02   
Cs-137     661.03        17.         3.     0.001   407.59   4.736E-03   
Eu-154     724.16        35.        -3.    -0.001   532.83  -2.311E-02   
Bi-212     727.19        25.         7.     0.002   157.96   1.434E-01  P
Eu-152     777.91        19.         6.     0.002   237.14   6.524E-02   
Bi-212     785.31        21.         6.     0.002   206.22   8.239E-01  P
Eu-154     875.68        19.        -1.     0.000  1563.99  -1.083E-02   
Pa-234     877.32        24.        -9.    -0.003   171.19  -1.358E-01   
Pa-234     883.55        12.         6.     0.002   173.17   1.055E-01   
Pa-234     946.56        27.        -1.     0.000  1281.05  -1.482E-02   
Eu-152     964.40        36.         8.     0.003   214.01   1.008E-01   
Eu-154    1007.17        20.         1.     0.000  1089.60   1.187E-02   
Co-60     1333.06        16.         3.     0.001   357.95   7.407E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0136E-01    3.0136E-01   9.8239E-02    1.0063E-01  6.937E-02
Am-241 #A    1.0202E-03    1.0204E-03   1.5075E-01    1.5075E-01  1.241E-01
Bi-212 #A    2.4075E-01    2.4075E-01   3.8015E-01    3.8035E-01  2.505E-01
Bi-214       2.3184E-01    2.3185E-01   6.3129E-02    6.3984E-02  3.251E-02
Co-60  #A    7.2615E-03    7.4072E-03   2.6514E-02    2.6516E-02  2.078E-02
Cs-137 #A    4.7193E-03    4.7358E-03   1.9303E-02    1.9304E-02  1.525E-02
Eu-152 #A    3.3942E-02    3.4206E-02   5.2818E-02    5.2844E-02  5.025E-02
Eu-154 #A    2.6395E-03    2.6718E-03   2.5464E-02    2.5465E-02  1.381E-01
K-40         1.0140E+01    1.0140E+01   9.8635E-01    1.1098E+00  2.251E-01
Pa-234 #A    1.0310E-02    1.0310E-02   1.5049E-02    1.5266E-02  7.596E-02
Pb-212       2.6906E-01    2.6906E-01   5.5757E-02    5.9057E-02  3.041E-02
Pb-214       3.8488E-01    3.8490E-01   6.8428E-02    7.0756E-02  3.745E-02
Ra-226 #     4.5346E-01    4.5349E-01   5.0072E-01    5.0139E-01  3.863E-01
Th-234 #A    4.1863E-01    4.1863E-01   4.0660E-01    4.0852E-01  1.085E+00
Tl-208       1.1901E-01    1.1901E-01   3.2633E-02    3.3510E-02  1.426E-02
U-235  #A    5.1643E-02    5.1643E-02   3.9517E-02    3.9641E-02  1.281E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.190E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.1899951E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-18                Received:        03/19/13                      
Lab ID:          244329-004                    Prepared:        03/29/13 14:42                
Matrix:          Soil                          Analyzed:        05/13/13 15:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   331.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:08                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       0.01599 U        0.1547         0.1263            0.9     
Bismuth-212                         0.4477           0.3395         0.2061                    
Bismuth-214                         0.2869           0.08233        0.04130                   
Cesium-137                          0.006572 U       0.02467        0.01958           0.07    
Cobalt-60                           0 U              0.006655       0.02115           0.03    
Europium-152                        0.0006349 U      0.05327        0.04382           0.1     
Europium-154                        0.03100 U        0.06366        0.1314            0.2     
Lead-212                            0.2944           0.07368        0.04005                   
Lead-214                            0.4108           0.07413        0.04116                   
Potassium-40                        8.698            0.9768         0.2948                    
Protactinium-234                    0.03029 U        0.09694        0.08790                   
Radium-226 (By Bismuth-214)         0.2869           0.08233        0.04130           0.2     
Thallium-208                        0.1148           0.03646        0.01528                   
Thorium-232 (By Actinium-228)       0.3185           0.1151         0.06737           0.9     
Thorium-234                         0.1940 U         0.3358         1.179                     
Uranium-235                         0.05337 U        0.03813        0.1134            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244329-004                   Client ID : 12-PE-E0806-18        

Seqnum : 1523191952009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130513_009                                Batch         : 196731                       Time      : 13-MAY-2013 15:49     

Cal    : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15     Caldate       : 13-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 331.16 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.01599           0.1263       0.9       .15467           .15467           0          u        

Bismuth-212                         0.4477            0.2061                 .33954           .34031           0.068      u        

Bismuth-214                         0.2869            0.04130                .082332          .083336          -0.026     u        

Cesium-137                          0.006572          0.01958      0.07      .024669          .02467           0.0036     u        

Cobalt-60                           0                 0.02115      0.03      .006655          .006655          0.0014     u        

Europium-152                        0.0006349         0.04382      0.1       .053273          .053273          0.012      u        

Europium-154                        0.03100           0.1314       0.2       .063657          .063677          -0.038     u        

Lead-212                            0.2944            0.04005                .073683          .0767            0.0072     u        

Lead-214                            0.4108            0.04116                .074128          .076576          -0.015     u        

Potassium-40                        8.698             0.2948                 .97677           1.0698           -0.41      u        

Protactinium-234                    0.03029           0.08790                .096936          .097228          0.011      u        

Radium-226 (By Bismuth-214)         0.2869            0.04130      0.2       .082332          .083336          -0.026     u        

Thallium-208                        0.1148            0.01528                .036459          .037192          0.0048     u        

Thorium-232 (By Actinium-228)       0.3185            0.06737      0.9       .1151            .11738           0.034      u        

Thorium-234                         0.1940            1.179                  .3358            .3363            0.028      u        

Uranium-235                         0.05337           0.1134       0.18      .038134          .038271          0.028      u        

u=use  

Page 1 of 1                                                                                                           1523191952009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-18          
Sample Description: 244329-004, 196731 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:08           Live Time: 2700   sec

Acquisition Time: 5/13/2013 15:49:57        Real Time: 2704   sec
Analysis Time: 5/13/2013 16:35           Dead Time: 0.14   %

Analysis Quantity: 3.312E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.185E-01      1.151E-01      1.174E-01      6.737E-02
Am-241    #AB    1.599E-02      1.547E-01      1.547E-01      1.263E-01
Bi-212    #      4.477E-01      3.395E-01      3.403E-01      2.061E-01
Bi-214           2.869E-01      8.233E-02      8.334E-02      4.130E-02
Co-60     #AB    0.000E+00      6.655E-03      6.655E-03      2.115E-02
Cs-137    #AB    6.572E-03      2.467E-02      2.467E-02      1.958E-02
Eu-152    #AB    6.349E-04      5.327E-02      5.327E-02      4.382E-02
Eu-154    #AB    3.100E-02      6.366E-02      6.368E-02      1.314E-01
K-40             8.698E+00      9.768E-01      1.070E+00      2.948E-01
Pa-234    #AB    3.029E-02      9.694E-02      9.723E-02      8.790E-02
Pb-212           2.944E-01      7.368E-02      7.670E-02      4.005E-02
Pb-214           4.108E-01      7.413E-02      7.658E-02      4.116E-02
Ra-226    #      6.966E-01      4.951E-01      4.967E-01      3.631E-01
Th-234    #AB    1.940E-01      3.358E-01      3.363E-01      1.179E+00
Tl-208           1.148E-01      3.646E-02      3.719E-02      1.528E-02
U-235     #AB    5.337E-02      3.813E-02      3.827E-02      1.134E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.160E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

Sample description                                             
244329-004, 196731                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513_009.An1

Acquisition information
Start time:                 5/13/2013 15:49:57
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3116E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3116E+02) = 

8.1613E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0666

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.22        3. 483.51   0.88  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.67       55.  28.49   0.89  2.587E-02
77.02       74.  20.66   0.89  2.756E-02
86.94       46.  29.78   0.67  3.384E-02
92.79       17.  93.17   0.91  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.374E-01 U235  
93.35   4.100  3.336E-01 Ac228 

92.79       17.  93.17   0.91  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.374E-01 U235  
93.35   4.100  3.336E-01 Ac228 

92.79       18.  86.57   0.90  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.583E-01 U235  
93.35   4.100  3.628E-01 Ac228 

130.87        4. 356.91   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
142.48        9. 138.56   0.95  4.800E-02   143.77  10.940    PBC<MDA U235  
163.45        5. 231.98   0.97  4.789E-02   163.36   5.080    PBC<MDA U235  
185.92       38.  35.54   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.966E-01 Ra226 
185.93       39.  35.72   0.99  4.662E-02   185.72  57.000  4.392E-02 U235  

186.21   3.555  7.048E-01 Ra226 
206.08       11. 108.08   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.61      186.  11.99   0.89  4.202E-02   238.63  43.600  2.944E-01 Pb212 
241.95       21.  67.78   1.04  4.172E-02   242.00   7.268    PBC<MDA Pb214 
276.96       26.  43.27   1.07  3.864E-02   277.37   6.600  3.036E-01 Tl208 
295.29       98.  14.07   0.43  3.720E-02   295.22  18.414  4.140E-01 Pb214 
299.78        8.  90.55   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.19       32.  27.85   0.33  3.412E-02   338.32  11.400  2.518E-01 Ac228 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.99      168.  10.02   1.23  3.324E-02   351.93  35.600  4.091E-01 Pb214 
583.06       76.  15.88   1.13  2.358E-02   583.19  85.000  1.148E-01 Tl208 
609.22      107.  12.73   1.04  2.288E-02   609.31  45.490  2.753E-01 Bi214 
662.94        4. 187.68   1.39  2.162E-02   661.66  84.990    PBC<MDA Cs137 
719.35        4. 102.67   1.44  2.033E-02   723.30  20.050    PBC<MDA Eu154 
727.20       19.  37.92   1.45  2.025E-02   727.33   6.650  4.171E-01 Bi212 
789.09        1. 426.12   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
873.91        2. 254.86   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
879.99        3. 159.99   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.21       52.  19.55   0.52  1.732E-02   911.20  26.200  3.475E-01 Ac228 
969.17       12.  65.93   1.64  1.658E-02   968.96  15.900  1.380E-01 Ac228 

1120.22        8.  60.23   1.76  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1460.95      370.   5.34   1.72  1.219E-02  1460.82  10.550  8.698E+00 K40   
1621.08        3.  95.90   2.15  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.81       17.  31.92   2.26  1.039E-02  1764.49  15.310  3.213E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.71       102.        47. 1.817E+03   70.10   0.799  -        
308.35    77.05        77.        62. 2.250E+03   47.41   0.842  -      s 
347.87    86.94        67.        46. 1.356E+03   59.55   0.672  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.10    59.22        75.         3.     0.001   967.02   0.876s
Th-234    371.26    92.79       116.        18.     0.007   173.14   0.905s
U-235     373.49    93.35       114.        17.     0.006   186.34   0.906D
Ac-228    373.49    93.35       114.        17.     0.006   186.34   0.906D
Eu-152    494.43   123.61        57.        -2.    -0.001   973.50   0.931s
Eu-154    492.21   123.06        92.       -12.    -0.004   231.63   0.932s
Pa-234    523.42   130.87       115.         4.     0.002   713.82   0.939s
U-235     569.83   142.48        72.         9.     0.003   277.12   0.950s
U-235     653.61   163.45        72.         5.     0.002   463.97   0.967s
U-235     743.47   185.93        76.        39.     0.014    71.45   0.986s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.41   185.92        73.        38.     0.014    71.08   0.987s
U-235     824.01   206.08        71.        11.     0.004   216.17   1.003s
Pb-212    954.03   238.61       109.       178.     0.066    23.99   0.895 
Pb-214    967.38   241.95        88.        21.     0.008   135.57   1.035s
Tl-208   1107.29   276.96        49.        26.     0.009    86.54   1.066 
Pb-214   1180.55   295.29        39.        94.     0.035    28.14   0.432s
Pb-212   1198.51   299.78        41.         8.     0.003   181.10   1.085 
Ac-228   1352.03   338.19        25.        32.     0.012    55.70   0.334s
Pb-214   1407.19   351.99        48.       160.     0.059    20.04   1.229 
Tl-208   2331.01   583.06        19.        76.     0.028    31.76   1.133 
Bi-214   2435.63   609.22        37.        95.     0.035    25.47   1.035 
Cs-137   2650.42   662.94        26.         4.     0.001   375.37   1.391s
Eu-154   2876.01   719.35         6.         4.     0.001   205.35   1.443s
Bi-212   2907.40   727.20        16.        19.     0.007    75.84   1.446s
Bi-212   3154.92   789.09        16.         1.     0.000   852.23   1.494s
Eu-154   3494.18   873.91        16.         2.     0.001   509.71   1.566s
Pa-234   3518.52   879.99        14.         3.     0.001   319.98   1.572s
Pa-234   3531.48   883.23        22.        -3.    -0.001   528.07   1.574s
Ac-228   3643.39   911.21        19.        52.     0.019    39.09   0.522s
Eu-152   3852.58   963.50        37.        -7.    -0.003   250.77   1.639s
Ac-228   3875.27   969.17        25.        12.     0.004   131.87   1.643s
Eu-154   4019.09  1005.12        25.        -2.    -0.001   808.37   1.672s
Eu-152   4447.79  1112.27        21.        -3.    -0.001   462.55   1.758s
Bi-214   4479.60  1120.22        22.         8.     0.003   120.47   1.765s
K-40     5843.21  1460.95        29.       370.     0.137    10.68   1.716 
Bi-212   6484.28  1621.08         3.         3.     0.001   191.81   2.153s
Bi-214   7059.77  1764.81        13.        17.     0.006    63.84   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1849E-01                                      5.12E+12             
911.20 3.475E-01 @(P 6.737E-02 1.95E+01 2.62E+01 G  
968.96 1.380E-01 -   1.349E-01 6.59E+01 1.59E+01 G  
338.32 2.518E-01  (P 8.982E-02 2.78E+01 1.14E+01 G  

Energy duplication    
93.35 3.336E-01 &   4.942E-01 9.32E+01 4.10E+00 XA 

Am-241   I   1.5994E-02                                      1.58E+05             
59.54 1.599E-02 ?(  1.263E-01 4.84E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.4771E-01                                      5.12E+12             
727.33 4.171E-01 ?(  2.061E-01 3.79E+01 6.65E+00 G  
785.37 1.902E-01 -   1.307E+00 4.26E+02 1.11E+00 G  

1620.74 5.825E-01 ?(  7.512E-01 9.59E+01 1.51E+00 G  

Bi-214   N   2.8687E-01                                      5.84E+05             
609.31 2.753E-01  (P 4.130E-02 1.27E+01 4.55E+01 G  

1120.29 1.147E-01 - P 1.470E-01 6.02E+01 1.49E+01 G  
1764.49 3.213E-01 ?(P 1.618E-01 3.19E+01 1.53E+01 G  

Cs-137   I   6.5718E-03                                      1.10E+04             
661.66 6.572E-03 ?(  1.958E-02 1.88E+02 8.50E+01 G  

Eu-152   I   6.3485E-04                                      4.94E+03             
344.28 6.349E-04 %(  4.382E-02 4.20E+03 2.66E+01 G  
121.78-5.150E-03 +   4.090E-02 4.87E+02 2.84E+01 G  
778.90 0.000E+00 -   1.311E-01 1.00E+03 1.30E+01 G  
964.08-9.089E-02 +   1.793E-01 1.25E+02 1.45E+01 G  

1112.08-4.384E-02 +   1.616E-01 2.31E+02 1.34E+01 G  
1408.01 3.882E-03 &   9.097E-02 1.43E+03 2.09E+01 G  

Eu-154   I   3.0999E-02                                      3.14E+03             
873.18 3.239E-02 &(  1.314E-01 2.55E+02 1.22E+01 G  
123.07-1.987E-02 +   3.673E-02 1.16E+02 4.04E+01 G  

1274.43 8.326E-04 %   7.036E-02 5.14E+03 3.49E+01 G  
723.30 3.015E-02 ?(  4.458E-02 1.03E+02 2.00E+01 G  

1004.72-1.900E-02 +   1.243E-01 4.04E+02 1.79E+01 G  
996.25-7.464E-05 %   1.889E-01 1.54E+05 1.05E+01 G  

K-40     N   8.6980E+00                                      4.57E+11             
1460.82 8.698E+00  (P 2.948E-01 5.34E+00 1.06E+01 G  

Pa-234   N   3.0294E-02                                      1.63E+12             
131.30 1.509E-02 &(  8.790E-02 3.57E+02 1.82E+01 G  
569.50-4.477E-03 %   1.509E-01 2.05E+03 9.30E+00 G  
946.00-2.970E-03 %   1.591E-01 3.26E+03 1.35E+01 G  
880.52 5.665E-02 ?(  1.407E-01 1.60E+02 1.05E+01 G  
883.24-4.565E-02 +   1.930E-01 2.64E+02 9.70E+00 G  

Pb-212   N   2.9442E-01                                      5.12E+12             
238.63 2.944E-01  (P 4.005E-02 1.20E+01 4.36E+01 G  
300.09 2.139E-01 - P 3.862E-01 9.05E+01 3.18E+00 G  

Pb-214   N   4.1076E-01                                      5.84E+05             
351.93 4.091E-01  (P 4.116E-02 1.00E+01 3.56E+01 G  
295.22 4.140E-01  (P 6.433E-02 1.41E+01 1.84E+01 G  
242.00 2.060E-01 - P 2.184E-01 6.78E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.9657E-01                                      5.84E+05             
186.21 6.966E-01 *(  3.631E-01 3.55E+01 3.56E+00 G  

Th-234   N   1.9395E-01                                      1.63E+12             
63.30 1.791E-02 %(  1.179E+00 4.00E+03 3.75E+00 G  
92.59 3.459E-01 ?(  4.751E-01 8.66E+01 4.34E+00 G  

Tl-208   N   1.1480E-01                                      5.12E+12             
583.19 1.148E-01  (  1.528E-02 1.59E+01 8.50E+01 G  
277.37 3.036E-01 +   1.925E-01 4.33E+01 6.60E+00 G  
860.53-5.596E-05 &   1.674E-01 1.82E+05 1.24E+01 G  

U-235    N   5.3374E-02                                      2.57E+11             
143.77 5.121E-02 ?(  1.134E-01 1.39E+02 1.09E+01 G  
205.32 1.532E-01 ?(  2.624E-01 1.08E+02 5.02E+00 G  
163.36 6.543E-02 ?(  2.456E-01 2.32E+02 5.08E+00 G  
185.72 4.392E-02 *(  2.308E-02 3.57E+01 5.70E+01 G  

Energy duplication    
93.35 2.374E-01 &   3.518E-01 9.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

84 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:24:37
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.22        75.         3.     0.001   967.02   1.599E-02   
Th-234      92.79       116.        18.     0.007   173.14   3.459E-01   
U-235       93.35       114.        17.     0.006   186.34   2.374E-01   
Eu-152     123.61        57.        -2.    -0.001   973.50  -5.150E-03   
Eu-154     123.06        92.       -12.    -0.004   231.63  -1.987E-02   
Pa-234     130.87       115.         4.     0.002   713.82   1.509E-02   
U-235      142.48        72.         9.     0.003   277.12   5.121E-02   
U-235      163.45        72.         5.     0.002   463.97   6.543E-02   
U-235      185.93        76.        39.     0.014    71.45   4.392E-02   
Ra-226     185.92        73.        38.     0.014    71.08   6.966E-01   
U-235      206.08        71.        11.     0.004   216.17   1.532E-01   
Cs-137     662.94        26.         4.     0.001   375.37   6.572E-03   
Eu-154     719.35         6.         4.     0.001   205.35   3.015E-02   
Eu-154     873.91        16.         2.     0.001   509.71   3.239E-02   
Pa-234     879.99        14.         3.     0.001   319.98   5.665E-02   
Pa-234     883.23        22.        -3.    -0.001   528.07  -4.565E-02   
Eu-152     963.50        37.        -7.    -0.003   250.77  -9.089E-02   
Eu-154    1005.12        25.        -2.    -0.001   808.37  -1.900E-02   
Eu-152    1112.27        21.        -3.    -0.001   462.55  -4.384E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1849E-01    3.1849E-01   1.1510E-01    1.1738E-01  6.737E-02
Am-241 #A    1.5990E-02    1.5994E-02   1.5467E-01    1.5467E-01  1.263E-01
Bi-212 #     4.4771E-01    4.4771E-01   3.3954E-01    3.4031E-01  2.061E-01
Bi-214       2.8685E-01    2.8687E-01   8.2332E-02    8.3336E-02  4.130E-02
Co-60  #A    0.0000E+00    0.0000E+00   6.6550E-03    6.6550E-03  2.115E-02
Cs-137 #A    6.5489E-03    6.5718E-03   2.4669E-02    2.4670E-02  1.958E-02
Eu-152 #A    6.2995E-04    6.3485E-04   5.3273E-02    5.3273E-02  4.382E-02
Eu-154 #A    3.0624E-02    3.0999E-02   6.3657E-02    6.3677E-02  1.314E-01
K-40         8.6980E+00    8.6980E+00   9.7677E-01    1.0698E+00  2.948E-01
Pa-234 #A    3.0294E-02    3.0294E-02   9.6936E-02    9.7228E-02  8.790E-02
Pb-212       2.9442E-01    2.9442E-01   7.3683E-02    7.6700E-02  4.005E-02
Pb-214       4.1074E-01    4.1076E-01   7.4128E-02    7.6576E-02  4.116E-02
Ra-226 #     6.9652E-01    6.9657E-01   4.9509E-01    4.9668E-01  3.631E-01
Th-234 #A    1.9395E-01    1.9395E-01   3.3580E-01    3.3630E-01  1.179E+00
Tl-208       1.1480E-01    1.1480E-01   3.6459E-02    3.7192E-02  1.528E-02
U-235  #A    5.3374E-02    5.3374E-02   3.8134E-02    3.8271E-02  1.134E-01

85 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:24:37
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_009.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.057E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.0571024E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-19                Received:        03/19/13                      
Lab ID:          244329-005                    Prepared:        03/29/13 14:47                
Matrix:          Soil                          Analyzed:        05/13/13 15:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04539 U        0.1145         0.09060           0.9     
Bismuth-212                          0.3912           0.4118         0.2435                    
Bismuth-214                          0.3158           0.08939        0.04476                   
Cesium-137                           0 U              0.01872        0.02158           0.07    
Cobalt-60                           -0.001811 U       0.02559        0.02081           0.03    
Europium-152                         0.05499          0.04708        0.04269           0.1     
Europium-154                         0.02713 U        0.03809        0.1307            0.2     
Lead-212                             0.2813           0.05871        0.03128                   
Lead-214                             0.4120           0.08074        0.04013                   
Potassium-40                         9.833            0.9900         0.2574                    
Protactinium-234                    -0.05643 U        0.1027         0.08151                   
Radium-226 (By Bismuth-214)          0.3158           0.08939        0.04476           0.2     
Thallium-208                         0.1146           0.03903        0.01870                   
Thorium-232 (By Actinium-228)        0.3991           0.09766        0.07732           0.9     
Thorium-234                          0.1874 U         0.2602         1.032                     
Uranium-235                          0.04810 U        0.03665        0.1358            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244329-005                   Client ID : 12-PE-E0806-19        

Seqnum : 1513191951010.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130513_010                                Batch         : 196731                       Time      : 13-MAY-2013 15:48     

Cal    : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14     Caldate       : 13-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.1 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.04539           0.09060      0.9       .11445           .1145            0          u        

Bismuth-212                         0.3912            0.2435                 .4118            .41228           0.068      u        

Bismuth-214                         0.3158            0.04476                .089385          .090532          -0.026     u        

Cesium-137                          0                 0.02158      0.07      .018721          .018722          0.0036     u        

Cobalt-60                           -0.001811         0.02081      0.03      .025592          .025592          0.0014     u        

Europium-152                        0.05499           0.04269      0.1       .047083          .047188          0.012      u        

Europium-154                        0.02713           0.1307       0.2       .038093          .038119          -0.038     u        

Lead-212                            0.2813            0.03128                .058712          .063153          0.0072     u        

Lead-214                            0.4120            0.04013                .080741          .083935          -0.015     u        

Potassium-40                        9.833             0.2574                 .98996           1.1065           -0.41      u        

Protactinium-234                    -0.05643          0.08151                .10268           .10364           0.011      u        

Radium-226 (By Bismuth-214)         0.3158            0.04476      0.2       .089385          .090532          -0.026     u        

Thallium-208                        0.1146            0.01870                .039026          .039721          0.0048     u        

Thorium-232 (By Actinium-228)       0.3991            0.07732      0.9       .097664          .10185           0.034      u        

Thorium-234                         0.1874            1.032                  .26018           .26078           0.028      u        

Uranium-235                         0.04810           0.1358       0.18      .036648          .036779          0.028      u        

u=use  

Page 1 of 1                                                                                                           1513191951010.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-19          
Sample Description: 244329-005, 196731 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130513_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:18           Live Time: 2700   sec

Acquisition Time: 5/13/2013 15:48:19        Real Time: 2702   sec
Analysis Time: 5/13/2013 16:33           Dead Time: 0.09   %

Analysis Quantity: 3.321E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.991E-01      9.766E-02      1.019E-01      7.732E-02
Am-241    #AB    4.539E-02      1.145E-01      1.145E-01      9.060E-02
Bi-212    #      3.912E-01      4.118E-01      4.123E-01      2.435E-01
Bi-214           3.158E-01      8.939E-02      9.053E-02      4.476E-02
Co-60     #AB   -1.811E-03      2.559E-02      2.559E-02      2.081E-02
Cs-137    #AB    0.000E+00      1.872E-02      1.872E-02      2.158E-02
Eu-152           5.499E-02      4.708E-02      4.719E-02      4.269E-02
Eu-154    #AB    2.713E-02      3.809E-02      3.812E-02      1.307E-01
K-40             9.833E+00      9.900E-01      1.106E+00      2.574E-01
Pa-234    #AB   -5.643E-02      1.027E-01      1.036E-01      8.151E-02
Pb-212           2.813E-01      5.871E-02      6.315E-02      3.128E-02
Pb-214           4.120E-01      8.074E-02      8.393E-02      4.013E-02
Ra-226    #      6.767E-01      5.522E-01      5.541E-01      4.178E-01
Th-234     AB    1.874E-01      2.602E-01      2.608E-01      1.032E+00
Tl-208           1.146E-01      3.903E-02      3.972E-02      1.870E-02
U-235     #AB    4.810E-02      3.665E-02      3.678E-02      1.358E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.279E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Sample description                                             
244329-005, 196731                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513_010.An1

Acquisition information
Start time:                 5/13/2013 15:48:19
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3210E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3210E+02) = 

8.1382E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1298

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.01        8. 126.09   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.84       55.  26.59   0.87  2.838E-02
77.28       74.  21.00   0.88  3.020E-02
92.86       21.  69.41   0.29  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.47       20.  81.07   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.618E-01 U235  
93.35   5.760  2.618E-01 U235  
93.35   4.100  3.678E-01 Ac228 

93.47       20.  81.07   0.89  3.990E-02    93.35   4.100  3.678E-01 Ac228 
93.35   5.760  2.618E-01 U235  

121.52       32.  42.81   0.55  4.845E-02   121.78  28.410  6.995E-02 Eu152 
125.17       15.  70.21   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
186.09       38.  40.80   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.767E-01 Ra226 
185.72  57.000  4.217E-02 U235  

186.10       40.  38.10   0.97  4.819E-02   185.72  57.000  4.433E-02 U235  
186.21   3.555  7.115E-01 Ra226 

204.60       14.  87.09   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.822E-01 U235  

238.55      182.  10.10   0.95  4.318E-02   238.63  43.600  2.813E-01 Pb212 
241.90       27.  51.21   0.84  4.285E-02   242.00   7.268  2.626E-01 Pb214 
277.32       20.  50.61   1.05  3.962E-02   277.37   6.600  2.349E-01 Tl208 
295.08      105.  15.66   1.07  3.814E-02   295.22  18.414  4.292E-01 Pb214 
300.12       19.  50.67   1.07  3.774E-02   300.09   3.180  4.808E-01 Pb212 
338.31       56.  22.22   1.10  3.494E-02   338.32  11.400  4.250E-01 Ac228 

338.32  11.400  4.250E-01 Ac228 
343.81       11.  75.12   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.96      168.  10.28   1.14  3.404E-02   351.93  35.600  4.032E-01 Pb214 
583.40       78.  17.02   1.11  2.416E-02   583.19  85.000  1.146E-01 Tl208 
609.43      120.  13.22   0.75  2.345E-02   609.31  45.490  3.158E-01 Bi214 
727.66       14.  53.70   1.42  2.078E-02   727.33   6.650  3.156E-01 Bi212 
780.20        1. 962.29   1.46  1.983E-02   778.90  12.970    PBC<MDA Eu152 
786.14        6.  90.54   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
874.02        4. 166.77   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.03        2. 312.29   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.37       57.  18.44   1.57  1.779E-02   911.20  26.200  3.668E-01 Ac228 

911.20  26.200  3.668E-01 Ac228 
969.25       39.  22.67   1.61  1.704E-02   968.96  15.900  4.337E-01 Ac228 

968.96  15.900  4.337E-01 Ac228 
1004.32        2. 328.33   1.64  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.58        1. 514.08   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.13       34.  21.69   0.47  1.535E-02  1120.29  14.910  4.451E-01 Bi214 
1274.50        4. 122.61   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.77        5. 101.26   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      443.   5.06   1.73  1.254E-02  1460.82  10.550  9.653E+00 K40   
1765.02        9.  37.36   2.18  1.069E-02  1764.49  15.310  1.633E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.42    74.83        86.        54. 1.889E+03   58.25   0.797  -      s 
308.15    77.27        90.        76. 2.527E+03   44.07   1.081  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.20    58.01        50.         8.     0.003   252.18   0.861s
Th-234    370.45    92.86        89.        21.     0.008   138.83   0.285s
Ac-228    372.42    93.35       121.        20.     0.007   162.15   0.891D
U-235     372.42    93.35       121.        20.     0.007   162.15   0.891D
Eu-152    484.98   121.52        66.        32.     0.012    85.63   0.548s
Eu-154    499.59   125.17        48.        15.     0.006   140.41   0.917s
Pa-234    521.04   130.54       110.       -17.    -0.006   181.96   0.924s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.10   186.10        98.        40.     0.015    76.19   0.971 
Ra-226    743.08   186.09       104.        38.     0.014    81.60   0.971 
U-235     817.04   204.60        68.        14.     0.005   174.19   0.988s
Pb-212    952.76   238.55        70.       176.     0.065    20.19   0.946 
Pb-214    966.12   241.90        82.        27.     0.010   102.43   0.845s
Tl-208   1107.74   277.32        43.        20.     0.008   101.22   1.049 
Pb-214   1178.72   295.08        62.       100.     0.037    31.32   1.069s
Pb-212   1198.89   300.12        45.        19.     0.007   101.33   1.069 
Ac-228   1351.55   338.31        50.        56.     0.021    44.43   1.101s
Eu-152   1373.54   343.81        31.        11.     0.004   150.23   1.106s
Pb-214   1406.10   351.96        48.       162.     0.060    20.56   1.143 
Pa-234   2273.57   568.89        34.        -7.    -0.003   256.26   1.293s
Tl-208   2331.57   583.40        30.        78.     0.029    34.05   1.114 
Bi-214   2435.70   609.43        46.       112.     0.041    26.45   0.752s
Bi-212   2908.65   727.66        23.        14.     0.005   107.39   1.421s
Eu-152   3118.81   780.20        15.         1.     0.000  1924.57   1.462s
Bi-212   3142.59   786.14        12.         6.     0.002   181.07   1.467s
Eu-154   3494.24   874.02        17.         4.     0.001   333.54   1.536s
Pa-234   3521.43   880.82        16.        -2.    -0.001   701.68   1.542s
Pa-234   3526.28   882.03        13.         2.     0.001   624.58   1.544s
Ac-228   3643.67   911.37        26.        57.     0.021    36.88   1.565s
Pa-234   3782.46   946.05        22.        -5.    -0.002   273.66   1.592s
Ac-228   3875.31   969.25        20.        39.     0.014    45.34   1.610s
Eu-154   4015.67  1004.32        21.         2.     0.001   656.67   1.637s
Eu-152   4444.99  1111.58        19.         1.     0.000  1028.17   1.719 
Bi-214   4479.24  1120.13         9.        34.     0.013    43.37   0.474s
Co-60    4689.01  1172.53        25.        -3.    -0.001   548.78   1.765s
Eu-154   5097.26  1274.50        12.         4.     0.002   245.22   1.840s
Co-60    5329.87  1332.59        15.        -1.     0.000  1412.87   1.882s
Eu-152   5630.95  1407.77        10.         5.     0.002   202.52   1.937s
K-40     5843.64  1460.87        24.       432.     0.160     9.63   1.730 
Bi-214   7062.19  1765.02        11.         9.     0.003    74.73   2.185s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9907E-01                                      5.12E+12             
911.20 3.668E-01  (  7.732E-02 1.84E+01 2.62E+01 G  
968.96 4.337E-01 ?(  1.146E-01 2.27E+01 1.59E+01 G  
338.32 4.250E-01 *(  1.244E-01 2.22E+01 1.14E+01 G  

Energy duplication    
93.35 3.678E-01     4.722E-01 8.11E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   4.5385E-02                                      1.58E+05             
59.54 4.538E-02 ?(  9.060E-02 1.26E+02 3.59E+01 G  

Bi-212   N   3.9121E-01                                      5.12E+12             
727.33 3.156E-01 ?(  2.435E-01 5.37E+01 6.65E+00 G  
785.37 8.441E-01 &(  1.127E+00 9.05E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.041E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.1584E-01                                      5.84E+05             
609.31 3.158E-01  (P 4.476E-02 1.32E+01 4.55E+01 G  

1120.29 4.451E-01 + P 9.306E-02 2.17E+01 1.49E+01 G  
1764.49 1.633E-01 - P 1.396E-01 3.74E+01 1.53E+01 G  

Co-60    T  -1.8113E-03                                      1.93E+03             
1332.49-1.811E-03 ?(  2.081E-02 7.06E+02 1.00E+02 G  
1173.23-5.470E-03 +   2.410E-02 2.74E+02 9.98E+01 G  

Eu-152   I   5.4987E-02                                      4.94E+03             
344.28 3.755E-02 &(  4.269E-02 7.51E+01 2.66E+01 G  
121.78 6.995E-02  (  4.187E-02 4.28E+01 2.84E+01 G  
778.90 6.780E-03 &   1.065E-01 9.62E+02 1.30E+01 G  
964.08 0.000E+00 -   3.819E-01 1.00E+03 1.45E+01 G  

1112.08 1.791E-02 -   1.493E-01 5.14E+02 1.34E+01 G  
1408.01 5.683E-02 &(  8.513E-02 1.01E+02 2.09E+01 G  

Eu-154   I   2.7129E-02                                      3.14E+03             
873.18 5.008E-02 &(  1.307E-01 1.67E+02 1.22E+01 G  
123.07 2.335E-02 ?(  2.512E-02 7.02E+01 4.04E+01 G  

1274.43 2.678E-02 ?(  4.971E-02 1.23E+02 3.49E+01 G  
723.30 0.000E+00 -   1.458E-01 1.00E+03 2.00E+01 G  

1004.72 2.071E-02 ?(  1.094E-01 3.28E+02 1.79E+01 G  
996.25 0.000E+00 &   1.451E-01 1.00E+03 1.05E+01 G  

K-40     N   9.8330E+00                                      4.57E+11             
1460.82 9.833E+00  (P 2.574E-01 4.82E+00 1.06E+01 G  

Pa-234   N  -5.6433E-02                                      1.63E+12             
131.30-5.643E-02 &(  8.151E-02 9.10E+01 1.82E+01 G  
569.50-8.926E-02 +   1.797E-01 1.28E+02 9.30E+00 G  
946.00-6.639E-02 +   1.417E-01 1.37E+02 1.35E+01 G  
880.52-2.630E-02 +   1.483E-01 3.51E+02 1.05E+01 G  
883.24 2.911E-02 +   1.452E-01 3.12E+02 9.70E+00 G  

Pb-212   N   2.8131E-01                                      5.12E+12             
238.63 2.813E-01  (P 3.128E-02 1.01E+01 4.36E+01 G  
300.09 4.808E-01 + P 3.933E-01 5.07E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.1203E-01                                      5.84E+05             
351.93 4.032E-01  (P 4.013E-02 1.03E+01 3.56E+01 G  
295.22 4.292E-01 @(P 7.878E-02 1.57E+01 1.84E+01 G  
242.00 2.626E-01 - P 2.040E-01 5.12E+01 7.27E+00 G  

Ra-226   N   6.7670E-01                                      5.84E+05             
186.21 6.767E-01 ?(  4.178E-01 4.08E+01 3.56E+00 G  

Th-234   N   1.8741E-01                                      1.63E+12             
63.30-2.664E-02 %(  1.032E+00 2.36E+03 3.75E+00 G  
92.59 3.722E-01  (  3.855E-01 6.94E+01 4.34E+00 G  

Tl-208   N   1.1462E-01                                      5.12E+12             
583.19 1.146E-01  (  1.870E-02 1.70E+01 8.50E+01 G  
277.37 2.349E-01 +   1.761E-01 5.06E+01 6.60E+00 G  
860.53 0.000E+00 &   1.281E-01 1.00E+03 1.24E+01 G  

U-235    N   4.8099E-02                                      2.57E+11             
143.77 6.166E-03 %(  1.358E-01 1.34E+03 1.09E+01 G  
205.32 1.822E-01 &(  2.489E-01 8.71E+01 5.02E+00 G  
163.36 0.000E+00 &   2.709E-01 1.00E+03 5.08E+00 G  
185.72 4.433E-02 ?(  2.534E-02 3.81E+01 5.70E+01 G  

Energy duplication    
93.35 2.618E-01     3.361E-01 8.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.01        50.         8.     0.003   252.18   4.538E-02   
Ac-228      93.35       121.        20.     0.007   162.15   3.678E-01   
U-235       93.35       121.        20.     0.007   162.15   2.618E-01   
Eu-154     125.17        48.        15.     0.006   140.41   2.335E-02   
Pa-234     130.54       110.       -17.    -0.006   181.96  -5.643E-02   
U-235      186.10        98.        40.     0.015    76.19   4.433E-02   
U-235      204.60        68.        14.     0.005   174.19   1.822E-01   
Ac-228     338.31        50.        56.     0.021    44.43   4.250E-01   
Pa-234     568.89        34.        -7.    -0.003   256.26  -8.926E-02   
Bi-212     727.66        23.        14.     0.005   107.39   3.156E-01   
Bi-212     786.14        12.         6.     0.002   181.07   8.441E-01   
Eu-154     874.02        17.         4.     0.001   333.54   5.008E-02   
Pa-234     880.82        16.        -2.    -0.001   701.68  -2.630E-02   
Pa-234     882.03        13.         2.     0.001   624.58   2.911E-02   
Ac-228     911.37        26.        57.     0.021    36.88   3.668E-01   
Pa-234     946.05        22.        -5.    -0.002   273.66  -6.639E-02   
Ac-228     969.25        20.        39.     0.014    45.34   4.337E-01   
Eu-154    1004.32        21.         2.     0.001   656.67   2.071E-02   
Co-60     1172.53        25.        -3.    -0.001   548.78  -5.470E-03   
Eu-154    1274.50        12.         4.     0.002   245.22   2.678E-02   
Co-60     1332.59        15.        -1.     0.000  1412.87  -1.811E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.9907E-01    3.9907E-01   9.7664E-02    1.0185E-01  7.732E-02
Am-241 #A    4.5374E-02    4.5385E-02   1.1445E-01    1.1450E-01  9.060E-02
Bi-212 #     3.9121E-01    3.9121E-01   4.1180E-01    4.1228E-01  2.435E-01
Bi-214       3.1582E-01    3.1584E-01   8.9385E-02    9.0532E-02  4.476E-02
Co-60  #A   -1.7757E-03   -1.8113E-03   2.5592E-02    2.5592E-02  2.081E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.8721E-02    1.8722E-02  2.158E-02
Eu-152  C    5.4562E-02    5.4987E-02   4.7083E-02    4.7188E-02  4.269E-02
Eu-154 #A    2.6801E-02    2.7129E-02   3.8093E-02    3.8119E-02  1.307E-01
K-40         9.8330E+00    9.8330E+00   9.8996E-01    1.1065E+00  2.574E-01
Pa-234 #A   -5.6433E-02   -5.6433E-02   1.0268E-01    1.0364E-01  8.151E-02
Pb-212       2.8131E-01    2.8131E-01   5.8712E-02    6.3153E-02  3.128E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130513_010.An1               

Pb-214       4.1201E-01    4.1203E-01   8.0741E-02    8.3935E-02  4.013E-02
Ra-226 #     6.7666E-01    6.7670E-01   5.5216E-01    5.5406E-01  4.178E-01
Th-234  A    1.8741E-01    1.8741E-01   2.6018E-01    2.6078E-01  1.032E+00
Tl-208       1.1462E-01    1.1462E-01   3.9026E-02    3.9721E-02  1.870E-02
U-235  #A    4.8099E-02    4.8099E-02   3.6648E-02    3.6779E-02  1.358E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.163E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.1633522E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-20                Received:        03/19/13                      
Lab ID:          244329-006                    Prepared:        03/29/13 14:58                
Matrix:          Soil                          Analyzed:        05/13/13 14:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         
Sampled:         03/19/13 11:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05277 U        0.1537         0.1235            0.9     
Bismuth-212                          0.1183 U         0.3229         0.2592                    
Bismuth-214                          0.3358           0.07112        0.03007                   
Cesium-137                          -0.009239 U       0.02786        0.02210           0.07    
Cobalt-60                            0.007984 U       0.01953        0.02008           0.03    
Europium-152                         0.04734          0.04954        0.03911           0.1     
Europium-154                         0.03368 U        0.1004         0.1453            0.2     
Lead-212                             0.3443           0.06389        0.03315                   
Lead-214                             0.3617           0.07722        0.03517                   
Potassium-40                        11.11             1.009          0.2172                    
Protactinium-234                     0.02343 U        0.04269        0.07741                   
Radium-226 (By Bismuth-214)          0.3358           0.07112        0.03007           0.2     
Thallium-208                         0.1362           0.03705        0.01630                   
Thorium-232 (By Actinium-228)        0.4437           0.09013        0.05607           0.9     
Thorium-234                          0.3758 U         0.5843         0.9993                    
Uranium-235                          0.02652 U        0.04918        0.1090            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244329-006                   Client ID : 12-PE-E0806-20        

Seqnum : 1533191967008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130513_008                                Batch         : 196731                       Time      : 13-MAY-2013 14:40     

Cal    : 13-MAY-2013 07:39:35,05-MAR-2013 18:53:13     Caldate       : 13-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 356.75 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.05277          0.1235       0.9       .15372           .15377           0          u        

Bismuth-212                         0.1183            0.2592                 .32286           .32291           0.068      u        

Bismuth-214                         0.3358            0.03007                .07112           .072704          -0.026     u        

Cesium-137                          -0.009239         0.02210      0.07      .027855          .027858          0.0036     u        

Cobalt-60                           0.007984          0.02008      0.03      .019533          .019536          0.0014     u        

Europium-152                        0.04734           0.03911      0.1       .049538          .04959           0.012      u        

Europium-154                        0.03368           0.1453       0.2       .10039           .1004            -0.038     u        

Lead-212                            0.3443            0.03315                .063893          .068578          0.0072     u        

Lead-214                            0.3617            0.03517                .077222          .079053          -0.015     u        

Potassium-40                        11.11             0.2172                 1.0091           1.1528           -0.41      u        

Protactinium-234                    0.02343           0.07741                .042691          .043087          0.011      u        

Radium-226 (By Bismuth-214)         0.3358            0.03007      0.2       .07112           .072704          -0.026     u        

Thallium-208                        0.1362            0.01630                .037049          .038061          0.0048     u        

Thorium-232 (By Actinium-228)       0.4437            0.05607      0.9       .090126          .095669          0.034      u        

Thorium-234                         0.3758            0.9993                 .58427           .58535           0.028      u        

Uranium-235                         0.02652           0.1090       0.18      .049178          .049205          0.028      u        

u=use  

Page 1 of 1                                                                                                           1533191967008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-20          
Sample Description: 244329-006, 196731 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130513_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:06           Live Time: 2700   sec

Acquisition Time: 5/13/2013 14:40:55        Real Time: 2705   sec
Analysis Time: 5/13/2013 15:26           Dead Time: 0.18   %

Analysis Quantity: 3.568E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.437E-01      9.013E-02      9.567E-02      5.607E-02
Am-241    #AB   -5.277E-02      1.537E-01      1.538E-01      1.235E-01
Bi-212    #AB    1.183E-01      3.229E-01      3.229E-01      2.592E-01
Bi-214           3.358E-01      7.112E-02      7.270E-02      3.007E-02
Co-60     #AB    7.984E-03      1.953E-02      1.954E-02      2.008E-02
Cs-137    #AB   -9.239E-03      2.785E-02      2.786E-02      2.210E-02
Eu-152    #      4.734E-02      4.954E-02      4.959E-02      3.911E-02
Eu-154    #AB    3.368E-02      1.004E-01      1.004E-01      1.453E-01
K-40             1.111E+01      1.009E+00      1.153E+00      2.172E-01
Pa-234    #AB    2.343E-02      4.269E-02      4.309E-02      7.741E-02
Pb-212           3.443E-01      6.389E-02      6.858E-02      3.315E-02
Pb-214           3.617E-01      7.722E-02      7.905E-02      3.517E-02
Ra-226    #AB    2.701E-01      4.850E-01      4.853E-01      3.843E-01
Th-234     AB    3.758E-01      5.843E-01      5.854E-01      9.993E-01
Tl-208           1.362E-01      3.705E-02      3.806E-02      1.630E-02
U-235     #AB    2.652E-02      4.918E-02      4.920E-02      1.090E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.364E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:43:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_008.An1               

Sample description                                             
244329-006, 196731                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513_008.An1

Acquisition information
Start time:                 5/13/2013 14:40:55
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5675E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5675E+02) = 

7.5759E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

101 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:43:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1406

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.75       12. 127.38   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.74       62.  24.72   0.81  2.748E-02
76.92       92.  17.68   0.81  2.914E-02
92.49       17.  89.13   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.01       24.  68.32   0.83  3.937E-02    93.35   4.100  4.176E-01 Ac228 

93.35   5.760  2.973E-01 U235  
93.25       22.  67.56   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.681E-01 U235  
120.69        6. 204.44   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
142.96       12. 112.48   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
163.36        3. 598.70   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.88       17.  89.78   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.701E-01 Ra226 
185.92       16.  92.73   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.678E-01 Ra226 
203.33        5. 222.92   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.68      237.   9.11   1.07  4.347E-02   238.63  43.600  3.443E-01 Pb212 
242.06       48.  31.71   1.22  4.315E-02   242.00   7.268  4.295E-01 Pb214 
278.36       13.  73.30   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.24       91.  16.88   1.05  3.829E-02   295.22  18.414  3.482E-01 Pb214 
300.36        6. 133.73   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.53       84.  15.06   1.36  3.500E-02   338.32  11.400  5.935E-01 Ac228 
343.37       13.  65.85   1.10  3.459E-02   344.28  26.590  3.977E-02 Eu152 
351.70      158.  10.37   1.27  3.409E-02   351.93  35.600  3.549E-01 Pb214 
570.96        5. 139.88   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.26      101.  13.04   0.67  2.394E-02   583.19  85.000  1.341E-01 Tl208 
609.23      134.  10.00   0.88  2.322E-02   609.31  45.490  3.358E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.42        6.  93.47   1.46  2.051E-02   727.33   6.650    PBC<MDA Bi212 
861.03       12.  49.93   1.56  1.823E-02   860.53  12.400  1.490E-01 Tl208 
883.76        7.  91.09   1.58  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.25       58.  16.18   1.60  1.750E-02   911.20  26.200  3.575E-01 Ac228 
945.18        1. 578.81   1.63  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.43       45.  20.97   0.53  1.675E-02   968.96  15.900  4.783E-01 Ac228 
995.77        5. 149.03   1.67  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1120.52       44.  19.97   0.42  1.507E-02  1120.29  14.910  5.531E-01 Bi214 
1173.17        3. 252.09   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.74        5. 122.33   1.88  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.67        5.  81.34   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.91      513.   4.41   1.86  1.229E-02  1460.82  10.550  1.111E+01 K40   
1764.07       14.  30.52   2.08  1.048E-02  1764.49  15.310  2.520E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.04    74.70       115.        48. 1.747E+03   69.47   0.776  -      s 
307.77    76.89        88.        80. 2.745E+03   40.00   0.643  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.49    59.80        94.       -10.    -0.004   291.32   0.793s
Th-234    255.27    63.75       104.        12.     0.004   254.76   0.797s
Th-234    370.52    92.59       103.        17.     0.006   178.26   0.830D
Ac-228    373.57    93.35        96.        22.     0.008   135.11   0.831D
U-235     373.57    93.35       123.        24.     0.009   136.65   0.831D
Eu-152    482.82   120.69        73.         6.     0.002   408.87   0.863s
Eu-154    493.29   123.31       114.        -7.    -0.003   416.10   0.864s
Pa-234    526.57   131.63       114.       -11.    -0.004   271.01   0.874s
U-235     571.82   142.96        84.        12.     0.004   224.95   0.887s
U-235     653.36   163.36       118.         3.     0.001  1197.40   0.909s
U-235     743.53   185.92       108.        16.     0.006   185.46   0.933s
Ra-226    743.38   185.88       103.        17.     0.006   179.56   0.934s
U-235     813.11   203.33        63.         5.     0.002   445.84   0.955s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.44   238.68        92.       233.     0.086    18.21   1.065 
Pb-214    967.93   242.06        68.        48.     0.018    63.41   1.218s
Tl-208   1113.03   278.36        43.        13.     0.005   146.60   1.031 
Pb-214   1180.49   295.24        53.        87.     0.032    33.76   1.053 
Pb-212   1200.99   300.36        48.         6.     0.002   267.46   1.055s
Ac-228   1353.54   338.53        27.        84.     0.031    30.12   1.362s
Eu-152   1372.89   343.37        30.        13.     0.005   131.71   1.100s
Pb-214   1406.21   351.70        43.       153.     0.057    20.73   1.273 
Pa-234   2282.82   570.96        25.         5.     0.002   279.76   1.317s
Tl-208   2332.02   583.26        26.        97.     0.036    26.08   0.671s
Bi-214   2435.85   609.23        24.       126.     0.047    20.01   0.876s
Cs-137   2645.93   661.76        39.        -6.    -0.002   301.50   1.399s
Bi-212   2908.49   727.42        29.         6.     0.002   186.95   1.456s
Bi-212   3142.41   785.91        26.        -3.    -0.001   635.95   1.504s
Tl-208   3442.87   861.03        12.        12.     0.004    99.86   1.564s
Pa-234   3520.42   880.41        25.        -6.    -0.002   261.45   1.579s
Pa-234   3533.82   883.76        15.         7.     0.002   182.18   1.581s
Ac-228   3643.76   911.25        15.        58.     0.022    32.36   1.602s
Pa-234   3779.47   945.18        22.         1.     0.000  1157.61   1.629s
Ac-228   3876.47   969.43        12.        45.     0.017    41.94   0.534s
Eu-154   3981.85   995.77        20.         5.     0.002   298.05   1.665s
Eu-152   4450.73  1112.97        26.        -3.    -0.001   487.12   1.745s
Bi-214   4480.95  1120.52         9.        44.     0.016    39.93   0.415s
Co-60    4691.62  1173.17        21.         3.     0.001   504.19   1.785s
Eu-154   5096.55  1274.37        26.        -4.    -0.001   386.15   1.847s
Co-60    5330.15  1332.74        16.         5.     0.002   244.67   1.881s
Eu-152   5630.03  1407.67         7.         5.     0.002   162.68   1.922s
K-40     5843.09  1460.91        19.       513.     0.190     8.82   1.856 
Bi-212   6482.43  1620.63         7.        -1.    -0.001   574.87   2.025s
Bi-214   7056.70  1764.07        10.        14.     0.005    61.03   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4371E-01                                      5.12E+12             
911.20 3.575E-01 ?(  5.607E-02 1.62E+01 2.62E+01 G  
968.96 4.783E-01  (  8.361E-02 2.10E+01 1.59E+01 G  
338.32 5.935E-01 *(  8.451E-02 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 3.767E-01     3.975E-01 6.76E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -5.2767E-02                                      1.58E+05             
59.54-5.277E-02 &(  1.235E-01 1.46E+02 3.59E+01 G  

Bi-212   N   1.1833E-01                                      5.12E+12             
727.33 1.183E-01 ?(P 2.592E-01 9.35E+01 6.65E+00 G  
785.37-3.759E-01 + P 1.551E+00 3.18E+02 1.11E+00 G  

1620.74-2.254E-01 +   1.019E+00 2.87E+02 1.51E+00 G  

Bi-214   N   3.3580E-01                                      5.84E+05             
609.31 3.358E-01  (P 3.007E-02 1.00E+01 4.55E+01 G  

1120.29 5.531E-01 +   8.581E-02 2.00E+01 1.49E+01 G  
1764.49 2.520E-01 - P 1.308E-01 3.05E+01 1.53E+01 G  

Co-60    T   7.9836E-03                                      1.93E+03             
1332.49 1.071E-02 &(  2.008E-02 1.22E+02 1.00E+02 G  
1173.23 5.253E-03 ?(  2.116E-02 2.52E+02 9.98E+01 G  

Cs-137   I  -9.2388E-03                                      1.10E+04             
661.66-9.239E-03 ?(  2.210E-02 1.51E+02 8.50E+01 G  

Eu-152   I   4.7335E-02                                      4.94E+03             
344.28 3.977E-02 ?(  3.911E-02 6.59E+01 2.66E+01 G  
121.78 1.241E-02 -   4.098E-02 2.04E+02 2.84E+01 G  
778.90 5.458E-04 %   1.183E-01 1.32E+04 1.30E+01 G  
964.08 0.000E+00 &   3.627E-01 1.00E+03 1.45E+01 G  

1112.08-4.221E-02 -   1.646E-01 2.44E+02 1.34E+01 G  
1408.01 5.699E-02 &(  6.461E-02 8.13E+01 2.09E+01 G  

Eu-154   I   3.3680E-02                                      3.14E+03             
873.18-1.260E-03 %(  1.453E-01 7.01E+03 1.22E+01 G  
123.07-1.066E-02 +   3.596E-02 2.08E+02 4.04E+01 G  

1274.43-2.286E-02 +   7.013E-02 1.93E+02 3.49E+01 G  
723.30 1.182E-03 %   9.685E-02 4.98E+03 2.00E+01 G  

1004.72-2.140E-03 %   1.096E-01 3.11E+03 1.79E+01 G  
996.25 7.418E-02 ?(  1.728E-01 1.49E+02 1.05E+01 G  

K-40     N   1.1111E+01                                      4.57E+11             
1460.82 1.111E+01  (P 2.172E-01 4.41E+00 1.06E+01 G  

Pa-234   N   2.3433E-02                                      1.63E+12             
131.30-3.553E-02 ?(  7.741E-02 1.36E+02 1.82E+01 G  
569.50 6.533E-02 ?(  1.431E-01 1.40E+02 9.30E+00 G  
946.00 1.411E-02 &(  1.329E-01 5.79E+02 1.35E+01 G  
880.52-8.505E-02 +   1.735E-01 1.31E+02 1.05E+01 G  
883.24 1.069E-01 ?(  1.450E-01 9.11E+01 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.4434E-01                                      5.12E+12             
238.63 3.443E-01  (P 3.315E-02 9.11E+00 4.36E+01 G  
300.09 1.419E-01 - P 3.747E-01 1.34E+02 3.18E+00 G  

Pb-214   N   3.6174E-01                                      5.84E+05             
351.93 3.549E-01  (P 3.517E-02 1.04E+01 3.56E+01 G  
295.22 3.482E-01  (P 6.719E-02 1.69E+01 1.84E+01 G  
242.00 4.295E-01  (  1.719E-01 3.17E+01 7.27E+00 G  

Ra-226   N   2.7012E-01                                      5.84E+05             
186.21 2.701E-01  (  3.843E-01 8.98E+01 3.56E+00 G  

Th-234   N   3.7582E-01                                      1.63E+12             
63.30 4.893E-01 ?(  9.993E-01 1.27E+02 3.75E+00 G  
92.59 2.778E-01  (  3.923E-01 8.91E+01 4.34E+00 G  

Tl-208   N   1.3623E-01                                      5.12E+12             
583.19 1.341E-01  (P 1.630E-02 1.30E+01 8.50E+01 G  
277.37 1.401E-01  (P 1.639E-01 7.33E+01 6.60E+00 G  
860.53 1.490E-01 ?(  1.000E-01 4.99E+01 1.24E+01 G  

U-235    N   2.6517E-02                                      2.57E+11             
143.77 6.089E-02 ?(  1.090E-01 1.12E+02 1.09E+01 G  
205.32 6.125E-02 ?(  2.205E-01 2.23E+02 5.02E+00 G  
163.36 2.846E-02 &(  2.792E-01 5.99E+02 5.08E+00 G  
185.72 1.669E-02  (  2.458E-02 9.27E+01 5.70E+01 G  

Energy duplication    
93.35 2.973E-01     3.194E-01 6.83E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.80        94.       -10.    -0.004   291.32  -5.277E-02   
U-235       93.35       123.        24.     0.009   136.65   2.973E-01   
Eu-152     120.69        73.         6.     0.002   408.87   1.241E-02   
Eu-154     123.31       114.        -7.    -0.003   416.10  -1.066E-02   
Pa-234     131.63       114.       -11.    -0.004   271.01  -3.553E-02   
U-235      142.96        84.        12.     0.004   224.95   6.089E-02   
U-235      163.36       118.         3.     0.001  1197.40   2.846E-02   
U-235      185.92       108.        16.     0.006   185.46   1.669E-02   
Ra-226     185.88       103.        17.     0.006   179.56   2.701E-01   
U-235      203.33        63.         5.     0.002   445.84   6.125E-02   
Eu-152     343.37        30.        13.     0.005   131.71   3.977E-02   
Pa-234     570.96        25.         5.     0.002   279.76   6.533E-02   
Cs-137     661.76        39.        -6.    -0.002   301.50  -9.239E-03   
Bi-212     727.42        29.         6.     0.002   186.95   1.183E-01  P
Bi-212     785.91        26.        -3.    -0.001   635.95  -3.759E-01  P
Pa-234     880.41        25.        -6.    -0.002   261.45  -8.505E-02   
Pa-234     883.76        15.         7.     0.002   182.18   1.069E-01   
Pa-234     945.18        22.         1.     0.000  1157.61   1.411E-02   
Eu-154     995.77        20.         5.     0.002   298.05   7.418E-02   
Eu-152    1112.97        26.        -3.    -0.001   487.12  -4.221E-02   
Co-60     1173.17        21.         3.     0.001   504.19   5.253E-03   
Eu-154    1274.37        26.        -4.    -0.001   386.15  -2.286E-02   
Co-60     1332.74        16.         5.     0.002   244.67   1.071E-02   
Eu-152    1407.67         7.         5.     0.002   162.68   5.699E-02   
Bi-212    1620.63         7.        -1.    -0.001   574.87  -2.254E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4371E-01    4.4371E-01   9.0126E-02    9.5669E-02  5.607E-02
Am-241 #A   -5.2754E-02   -5.2767E-02   1.5372E-01    1.5377E-01  1.235E-01
Bi-212 #A    1.1833E-01    1.1833E-01   3.2286E-01    3.2291E-01  2.592E-01
Bi-214       3.3578E-01    3.3580E-01   7.1120E-02    7.2704E-02  3.007E-02
Co-60  #A    7.8266E-03    7.9836E-03   1.9533E-02    1.9536E-02  2.008E-02
Cs-137 #A   -9.2067E-03   -9.2388E-03   2.7855E-02    2.7858E-02  2.210E-02
Eu-152 #     4.6970E-02    4.7335E-02   4.9538E-02    4.9590E-02  3.911E-02
Eu-154 #A    3.3273E-02    3.3680E-02   1.0039E-01    1.0040E-01  1.453E-01
K-40         1.1111E+01    1.1111E+01   1.0091E+00    1.1528E+00  2.172E-01
Pa-234 #A    2.3433E-02    2.3433E-02   4.2691E-02    4.3087E-02  7.741E-02
Pb-212       3.4434E-01    3.4434E-01   6.3893E-02    6.8578E-02  3.315E-02
Pb-214       3.6171E-01    3.6174E-01   7.7222E-02    7.9053E-02  3.517E-02
Ra-226 #A    2.7010E-01    2.7012E-01   4.8504E-01    4.8528E-01  3.843E-01
Th-234  A    3.7582E-01    3.7582E-01   5.8427E-01    5.8535E-01  9.993E-01
Tl-208       1.3623E-01    1.3623E-01   3.7049E-02    3.8061E-02  1.630E-02
U-235  #A    2.6517E-02    2.6517E-02   4.9178E-02    4.9205E-02  1.090E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.6 keV)     1.273E+01  pCi/g         
Total Decayed Activity (  238.6 to  2035.6 keV) 1.2733190E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0806-03                Sampled:         03/19/13 11:10                
Type:            SDUP                          Received:        03/19/13                      
MSS Lab ID:      244328-001                    Prepared:        03/29/13 12:25                
Lab ID:          QC682997                      Analyzed:        05/13/13 11:51                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   365.52 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Analyte              MSS Result     MSS TPU       Result        TPU         MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                     0.09201 U     0.1362      -0.009302 U    0.1709     0.1403           0.9   NC     40  NC      1   

Bismuth-212                       0.2695 U      0.4930       0.3347        0.3441     0.2572                 NC     40  NC      1   

Bismuth-214                       0.3666        0.08743      0.3910        0.08617    0.04093                6.452  40  0.1408  1   

Cesium-137                       -0.007208 U    0.02212     -0.001812 U    0.01951    0.01584          0.07  NC     40  NC      1   

Cobalt-60                        -0.005593 U    0.03130      0.002172 U    0.01150    0.02710          0.03  NC     40  NC      1   

Europium-152                      0.03455 U     0.04644      0.04029 U     0.06618    0.04513          0.1   NC     40  NC      1   

Europium-154                      0.1053 U      0.1741       0.02790 U     0.03755    0.1491           0.2   NC     40  NC      1   

Lead-212                          0.4065        0.08180      0.3339        0.07518    0.03872                19.63  40  0.4629  1   

Lead-214                          0.4826        0.08959      0.4562        0.08979    0.04033                5.625  40  0.1472  1   

Potassium-40                     10.23          1.113       10.27          1.131      0.2753                 0.4391 40  0.02005 1   

Protactinium-234                  0.01299 U     0.07848      0.005305 U    0.01140    0.09270                NC     40  NC      1   

Radium-226 (By Bismuth-214)       0.3666        0.08743      0.3910        0.08617    0.04093          0.2   6.452  40  0.1408  1   

Thallium-208                      0.1460        0.03858      0.1411        0.03797    0.01655                3.406  40  0.06389 1   

Thorium-232 (By Actinium-228)     0.5735        0.1279       0.5216        0.1085     0.04756          0.9   9.486  40  0.2197  1   

Thorium-234                       0.3354 U      0.3088       0.3752 U      0.3126     1.159                  NC     40  NC      1   

Uranium-235                       0.08988 U     0.1368       0.08169 U     0.04189    0.09885          0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244329 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1513191951006.2                                                          Seqnum        : 1523191952005.6                                                         

File          : 2_20130513_006                                                           File          : 3_20130513_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244328-001                                                               Lab ID        : QC682997                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196731                                                                   Batch         : 196731                                                                  

Time          : 13-MAY-2013 11:46                                                        Time          : 13-MAY-2013 11:51                                                       

Sample Amount : 350.66 g                                                                 Sample Amount : 365.52 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 13-MAY-2013 07:22:05,09-JAN-2013 12:22:14                                Cal           : 13-MAY-2013 07:23:08,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.09201     0.1061    0.9    .13605         .13622         -0.009302  0.1403   0.9   .17092        .17092             40          1    u     

Bismuth-212                      0.2695      0.2706           .49284         .49304         0.3347     0.2572         .34368        .3441              40          1    u     

Bismuth-214                      0.3666      0.03895          .085824        .087427        0.3910     0.04093        .084357       .086169       6    40   0.141  1    u     

Cesium-137                       -0.007208   0.01738   0.07   .022116        .022118        -0.001812  0.01584  0.07  .019505       .019505            40          1    u     

Cobalt-60                        -0.005593   0.02514   0.03   .031299        .0313          0.002172   0.02710  0.03  .011501       .011502            40          1    u     

Europium-152                     0.03455     0.04313   0.1    .046401        .046443        0.04029    0.04513  0.1   .066154       .066183            40          1    u     

Europium-154                     0.1053      0.1298    0.2    .17403         .17411         0.02790    0.1491   0.2   .037521       .037549            40          1    u     

Lead-212                         0.4065      0.03869          .074572        .0818          0.3339     0.03872        .071196       .075182       20   40   0.463  1    u     

Lead-214                         0.4826      0.04292          .085464        .089586        0.4562     0.04033        .087219       .08979        6    40   0.147  1    u     

Potassium-40                     10.23       0.2574           .98723         1.113          10.27      0.2753         1.0067        1.1309        0    40   0.020  1    u     

Protactinium-234                 0.01299     0.07073          .078409        .078476        0.005305   0.09270        .011321       .011398            40          1    u     

Radium-226 (By Bismuth-214)      0.3666      0.03895   0.2    .085824        .087427        0.3910     0.04093  0.2   .084357       .086169       6    40   0.141  1    u     

Thallium-208                     0.1460      0.01553          .037407        .038576        0.1411     0.01655        .036876       .037965       3    40   0.064  1    u     

Thorium-232 (By Actinium-228)    0.5735      0.05953   0.9    .12097         .12791         0.5216     0.04756  0.9   .1017         .10847        9    40   0.220  1    u     

Thorium-234                      0.3354      0.8206           .30714         .30878         0.3752     1.159          .3106         .31262             40          1    u     

Uranium-235                      0.08988     0.1257    0.18   .13668         .1368          0.08169    0.09885  0.18  .041592       .041887            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0806-03DUP       
Sample Description: QC682997, 196731, SDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130513_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0806                        Matrix: S         
Sample Time: 3/19/2013 11:10           Live Time: 2700   sec

Acquisition Time: 5/13/2013 11:51:21        Real Time: 2704   sec
Analysis Time: 5/14/2013 08:31           Dead Time: 0.13   %

Analysis Quantity: 3.655E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.216E-01      1.017E-01      1.085E-01      4.756E-02
Am-241    #AB   -9.302E-03      1.709E-01      1.709E-01      1.403E-01
Bi-212    #      3.347E-01      3.437E-01      3.441E-01      2.572E-01
Bi-214           3.910E-01      8.436E-02      8.617E-02      4.093E-02
Co-60     #AB    2.172E-03      1.150E-02      1.150E-02      2.710E-02
Cs-137    #AB   -1.812E-03      1.950E-02      1.951E-02      1.584E-02
Eu-152    #AB    4.029E-02      6.615E-02      6.618E-02      4.513E-02
Eu-154    #AB    2.790E-02      3.752E-02      3.755E-02      1.491E-01
K-40             1.027E+01      1.007E+00      1.131E+00      2.753E-01
Pa-234    #AB    5.305E-03      1.132E-02      1.140E-02      9.270E-02
Pb-212           3.339E-01      7.120E-02      7.518E-02      3.872E-02
Pb-214           4.562E-01      8.722E-02      8.979E-02      4.033E-02
Ra-226    #      1.038E+00      5.857E-01      5.887E-01      4.315E-01
Th-234    #AB    3.752E-01      3.106E-01      3.126E-01      1.159E+00
Tl-208           1.411E-01      3.688E-02      3.797E-02      1.655E-02
U-235     #AB    8.169E-02      4.159E-02      4.189E-02      9.885E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.402E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

Sample description                                             
QC682997, 196731, SDUP                                          

Spectrum Filename: C:\User\SPC\Det3\3_20130513_005.An1

Acquisition information
Start time:                 5/13/2013 11:51:21
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6552E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6552E+02) = 

7.3941E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/19/2013 11:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1155

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.57       51.  33.22   0.89  2.588E-02
77.10      125.  15.10   0.89  2.770E-02
92.82       45.  38.51   0.91  3.718E-02    92.59   4.343  7.730E-01 Th234 

93.35   4.100  8.107E-01 Ac228 
93.35   5.760  5.771E-01 U235  

92.84       44.  41.39   0.90  3.682E-02    92.59   4.343  7.488E-01 Th234 
93.35   4.100  7.853E-01 Ac228 
93.35   5.760  5.590E-01 U235  

92.96       59.  30.77   1.51  3.718E-02    92.59   4.343  1.017E+00 Th234 
93.35   4.100  1.067E+00 Ac228 
93.35   5.760  7.595E-01 U235  

123.25       22.  67.25   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 
142.51       22.  55.40   0.95  4.800E-02   143.77  10.940  1.171E-01 U235  
186.00       68.  25.46   0.99  4.662E-02   185.72  57.000  7.012E-02 U235  

186.21   3.555  1.125E+00 Ra226 
186.03       63.  28.21   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.038E+00 Ra226 
207.13       11. 117.20   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.59      231.  10.31   1.01  4.203E-02   238.63  43.600  3.339E-01 Pb212 
241.67       53.  29.41   0.40  4.172E-02   242.00   7.268  4.800E-01 Pb214 
277.80       15.  72.88   0.47  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.41      123.  12.82   1.15  3.721E-02   295.22  18.414  4.918E-01 Pb214 
299.95       32.  35.41   0.37  3.683E-02   300.09   3.180  7.572E-01 Pb212 
338.31       62.  18.85   0.43  3.412E-02   338.32  11.400  4.394E-01 Ac228 
351.98      195.   9.17   1.25  3.324E-02   351.93  35.600  4.329E-01 Pb214 
462.98       34.  35.76   0.35  2.762E-02
570.61        5. 163.28   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
582.99      102.  13.07   1.15  2.357E-02   583.19  85.000  1.394E-01 Tl208 
609.20      168.  10.01   1.52  2.288E-02   609.31  45.490  4.092E-01 Bi214 
727.12       17.  51.35   1.45  2.025E-02   727.33   6.650  3.451E-01 Bi212 

727.33   6.650  3.451E-01 Bi212 
785.37        2. 389.70   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  2.723E-01 Bi212 
860.73       27.  25.57   0.38  1.803E-02   860.53  12.400  3.283E-01 Tl208 
873.05        1. 800.05   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.36       79.  12.88   1.33  1.732E-02   911.20  26.200  4.742E-01 Ac228 
944.47        3. 234.92   1.62  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.21       63.  17.25   0.54  1.658E-02   968.96  15.900  6.585E-01 Ac228 

1113.36        5. 125.06   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.484E-02 Eu152 

1120.43       27.  25.24   1.76  1.494E-02  1120.29  14.910  3.357E-01 Bi214 
1172.67        2. 264.79   1.81  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1407.87        7.  82.10   1.99  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.907E-02 Eu152 
1460.88      482.   4.71   2.25  1.219E-02  1460.82  10.550  1.027E+01 K40   
1764.27       23.  25.62   2.26  1.039E-02  1764.49  15.310  3.909E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.06    74.72       128.        44. 1.685E+03   82.83   0.796  -      s 
309.16    77.25       147.       108. 3.899E+03   39.75   0.574  -      s 

1850.90   462.98        31.        34. 1.224E+03   71.53   0.348 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.65    59.86       113.        -2.    -0.001  1837.54   0.876s
Th-234    371.46    92.84       142.        44.     0.016    82.78   0.905s
Ac-228    373.49    93.35       106.        59.     0.022    61.53   1.510D
U-235     373.49    93.35       129.        45.     0.017    77.03   0.906D
Eu-152    486.48   121.63       131.        -7.    -0.003   467.76   0.931s
Eu-154    492.96   123.25       100.        22.     0.008   134.51   0.932s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    527.11   131.79       156.       -13.    -0.005   287.28   0.939s
U-235     569.94   142.51        66.        22.     0.008   110.80   0.950s
U-235     651.91   163.02       125.        -7.    -0.003   438.85   0.967s
U-235     743.74   186.00       116.        68.     0.025    50.91   0.986s
Ra-226    743.88   186.03       125.        63.     0.023    56.42   0.987s
U-235     828.18   207.13        81.        11.     0.004   234.41   1.003s
Pb-212    953.93   238.59       124.       223.     0.083    20.61   1.006 
Pb-214    966.26   241.67        80.        53.     0.020    58.81   0.402s
Tl-208   1110.65   277.80        45.        15.     0.006   145.76   0.466s
Pb-214   1181.05   295.41        50.       123.     0.046    25.64   1.153s
Pb-212   1199.18   299.95        45.        32.     0.012    70.82   0.372s
Ac-228   1352.53   338.31        39.        62.     0.023    37.70   0.434s
Pb-214   1407.18   351.98        56.       187.     0.069    18.34   1.251 
Pa-234   2281.23   570.61        26.         5.     0.002   326.55   1.314s
Tl-208   2330.71   582.99        27.       102.     0.038    26.13   1.149 
Bi-214   2435.55   609.20        45.       155.     0.058    20.02   1.519 
Cs-137   2633.02   658.59        21.        -1.     0.000  1076.34   1.391s
Eu-154   2892.54   723.48        40.        -5.    -0.002   338.69   1.443s
Bi-212   2907.11   727.12        29.        17.     0.006   102.70   1.446s
Eu-152   3120.22   780.41        21.        -2.    -0.001   657.24   1.488s
Bi-212   3140.05   785.37        33.         2.     0.001   779.40   1.494s
Tl-208   3441.49   860.73         7.        27.     0.010    51.14   0.378s
Eu-154   3490.77   873.05        25.         1.     0.000  1600.10   1.566s
Pa-234   3512.66   878.53        23.        -3.    -0.001   529.16   1.572s
Pa-234   3548.73   887.54        18.        -3.    -0.001   419.15   1.574s
Ac-228   3644.00   911.36        11.        79.     0.029    25.76   1.332 
Pa-234   3776.46   944.47        17.         3.     0.001   469.85   1.625s
Eu-152   3852.54   963.49        41.        -3.    -0.001   573.87   1.639s
Ac-228   3875.41   969.21        16.        63.     0.023    34.49   0.536s
Eu-152   4452.14  1113.36        21.         5.     0.002   250.12   1.758s
Bi-214   4480.42  1120.43        17.        27.     0.010    50.48   1.765s
Co-60    4689.46  1172.67        17.         2.     0.001   529.59   1.807s
Eu-152   5630.76  1407.87        11.         7.     0.002   164.20   1.990s
K-40     5842.92  1460.88        31.       482.     0.179     9.43   2.250 
Bi-212   6479.57  1619.91        10.        -2.    -0.001   393.32   2.153s
Bi-214   7057.60  1764.27        12.        23.     0.008    51.24   2.260s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

116 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 08:31:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2155E-01                                      5.12E+12             
911.20 4.742E-01  (P 4.756E-02 1.29E+01 2.62E+01 G  
968.96 6.585E-01  (  9.559E-02 1.72E+01 1.59E+01 G  
338.32 4.394E-01  (P 1.019E-01 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.067E+00 +   4.301E-01 3.08E+01 4.10E+00 XA 

Am-241   I  -9.3017E-03                                      1.58E+05             
59.54-9.302E-03 ?(  1.403E-01 9.19E+02 3.59E+01 G  

Bi-212   N   3.3465E-01                                      5.12E+12             
727.33 3.451E-01 ?(  2.572E-01 5.13E+01 6.65E+00 G  
785.37 2.723E-01 ?(  1.721E+00 3.90E+02 1.11E+00 G  

1620.74-3.928E-01 -   1.203E+00 1.97E+02 1.51E+00 G  

Bi-214   N   3.9100E-01                                      5.84E+05             
609.31 4.092E-01  (P 4.093E-02 1.00E+01 4.55E+01 G  

1120.29 3.357E-01 ?(P 1.194E-01 2.52E+01 1.49E+01 G  
1764.49 3.909E-01 ?(P 1.386E-01 2.56E+01 1.53E+01 G  

Co-60    T   2.1717E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  2.710E-02 1.00E+03 1.00E+02 G  
1173.23 4.346E-03 ?(  1.835E-02 2.65E+02 9.98E+01 G  

Cs-137   I  -1.8122E-03                                      1.10E+04             
661.66-1.812E-03 ?(  1.584E-02 5.38E+02 8.50E+01 G  

Eu-152   I   4.0289E-02                                      4.94E+03             
344.28 2.956E-04 %(  4.513E-02 9.27E+03 2.66E+01 G  
121.78-1.480E-02 &   5.628E-02 2.34E+02 2.84E+01 G  
778.90-2.235E-02 +   1.182E-01 3.29E+02 1.30E+01 G  
964.08-3.699E-02 &   1.716E-01 2.87E+02 1.45E+01 G  

1112.08 7.484E-02 ?(  1.449E-01 1.25E+02 1.34E+01 G  
1408.01 6.907E-02 ?(  8.216E-02 8.21E+01 2.09E+01 G  

Eu-154   I   2.7895E-02                                      3.14E+03             
873.18 1.141E-02 &(  1.491E-01 8.00E+02 1.22E+01 G  
123.07 3.286E-02 ?(  3.454E-02 6.73E+01 4.04E+01 G  

1274.43 0.000E+00 -   8.299E-02 1.00E+03 3.49E+01 G  
723.30-3.700E-02 +   9.986E-02 1.69E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.427E-01 1.00E+03 1.79E+01 G  
996.25 1.250E-03 %   1.598E-01 7.77E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0270E+01                                      4.57E+11             
1460.82 1.027E+01  (P 2.753E-01 4.71E+00 1.06E+01 G  

Pa-234   N   5.3047E-03                                      1.63E+12             
131.30-3.995E-02 ?(  9.270E-02 1.44E+02 1.82E+01 G  
569.50 5.711E-02 ?(  1.473E-01 1.63E+02 9.30E+00 G  
946.00 3.063E-02 &(  1.142E-01 2.35E+02 1.35E+01 G  
880.52-3.911E-02 &   1.658E-01 2.65E+02 1.05E+01 G  
883.24-4.792E-02 +   1.591E-01 2.10E+02 9.70E+00 G  

Pb-212   N   3.3386E-01                                      5.12E+12             
238.63 3.339E-01  (P 3.872E-02 1.03E+01 4.36E+01 G  
300.09 7.572E-01 + P 3.639E-01 3.54E+01 3.18E+00 G  

Pb-214   N   4.5617E-01                                      5.84E+05             
351.93 4.329E-01  (P 4.033E-02 9.17E+00 3.56E+01 G  
295.22 4.918E-01  (P 6.583E-02 1.28E+01 1.84E+01 G  
242.00 4.800E-01  (P 1.881E-01 2.94E+01 7.27E+00 G  

Ra-226   N   1.0382E+00                                      5.84E+05             
186.21 1.038E+00 *(  4.315E-01 2.82E+01 3.56E+00 G  

Th-234   N   3.7523E-01                                      1.63E+12             
63.30-5.738E-02 %(  1.159E+00 1.23E+03 3.75E+00 G  
92.59 7.488E-01  (  4.753E-01 4.14E+01 4.34E+00 G  

Tl-208   N   1.4112E-01                                      5.12E+12             
583.19 1.394E-01  (  1.655E-02 1.31E+01 8.50E+01 G  
277.37 1.632E-01  (  1.675E-01 7.29E+01 6.60E+00 G  
860.53 3.283E-01 +   7.660E-02 2.56E+01 1.24E+01 G  

U-235    N   8.1692E-02                                      2.57E+11             
143.77 1.171E-01 ?(  9.885E-02 5.54E+01 1.09E+01 G  
205.32 1.359E-01 &(  2.538E-01 1.17E+02 5.02E+00 G  
163.36-8.228E-02 -   2.932E-01 2.19E+02 5.08E+00 G  
185.72 7.012E-02 @(  2.586E-02 2.55E+01 5.70E+01 G  

Energy duplication    
93.35 5.771E-01 *   3.377E-01 3.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.86       113.        -2.    -0.001  1837.54  -9.302E-03   
Th-234      92.84       142.        44.     0.016    82.78   7.488E-01   
U-235       93.35       129.        45.     0.017    77.03   5.771E-01   
Eu-152     121.63       131.        -7.    -0.003   467.76  -1.480E-02   
Pa-234     131.79       156.       -13.    -0.005   287.28  -3.995E-02   
U-235      142.51        66.        22.     0.008   110.80   1.171E-01   
U-235      163.02       125.        -7.    -0.003   438.85  -8.228E-02   
U-235      186.00       116.        68.     0.025    50.91   7.012E-02   
Ra-226     186.03       125.        63.     0.023    56.42   1.038E+00   
U-235      207.13        81.        11.     0.004   234.41   1.359E-01   
Pa-234     570.61        26.         5.     0.002   326.55   5.711E-02   
Cs-137     658.59        21.        -1.     0.000  1076.34  -1.812E-03   
Bi-212     727.12        29.        17.     0.006   102.70   3.451E-01   
Eu-152     780.41        21.        -2.    -0.001   657.24  -2.235E-02   
Bi-212     785.37        33.         2.     0.001   779.40   2.723E-01   
Pa-234     878.53        23.        -3.    -0.001   529.16  -3.911E-02   
Pa-234     887.54        18.        -3.    -0.001   419.15  -4.792E-02   
Pa-234     944.47        17.         3.     0.001   469.85   3.063E-02   
Eu-152     963.49        41.        -3.    -0.001   573.87  -3.699E-02   
Eu-152    1113.36        21.         5.     0.002   250.12   7.484E-02   
Co-60     1172.67        17.         2.     0.001   529.59   4.346E-03   
Eu-152    1407.87        11.         7.     0.002   164.20   6.907E-02   
Bi-212    1619.91        10.        -2.    -0.001   393.32  -3.928E-01   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2155E-01    5.2155E-01   1.0170E-01    1.0847E-01  4.756E-02
Am-241 #A   -9.2995E-03   -9.3017E-03   1.7092E-01    1.7092E-01  1.403E-01
Bi-212 #     3.3465E-01    3.3465E-01   3.4368E-01    3.4410E-01  2.572E-01
Bi-214       3.9097E-01    3.9100E-01   8.4357E-02    8.6169E-02  4.093E-02
Co-60  #A    2.1291E-03    2.1717E-03   1.1501E-02    1.1502E-02  2.710E-02
Cs-137 #A   -1.8059E-03   -1.8122E-03   1.9505E-02    1.9505E-02  1.584E-02
Eu-152 #A    3.9979E-02    4.0289E-02   6.6154E-02    6.6183E-02  4.513E-02
Eu-154 #A    2.7559E-02    2.7895E-02   3.7521E-02    3.7549E-02  1.491E-01
K-40         1.0270E+01    1.0270E+01   1.0067E+00    1.1309E+00  2.753E-01
Pa-234 #A    5.3047E-03    5.3047E-03   1.1321E-02    1.1398E-02  9.270E-02
Pb-212       3.3386E-01    3.3386E-01   7.1196E-02    7.5182E-02  3.872E-02
Pb-214       4.5614E-01    4.5617E-01   8.7219E-02    8.9790E-02  4.033E-02
Ra-226 #     1.0381E+00    1.0382E+00   5.8572E-01    5.8872E-01  4.315E-01
Th-234 #A    3.7523E-01    3.7523E-01   3.1060E-01    3.1262E-01  1.159E+00
Tl-208       1.4112E-01    1.4112E-01   3.6876E-02    3.7965E-02  1.655E-02
U-235  #A    8.1692E-02    8.1692E-02   4.1592E-02    4.1887E-02  9.885E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.211E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2113527E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        03/28/13 13:09                
Type:            LCS                           Analyzed:        04/24/13 11:12                
Lab ID:          QC681512                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.28 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196731                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.17                0.4180    93.63  54-146  

Page 1 of 1                                                                                                                       4.1
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244329 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE02                                                           
Seqnum        : 1513164597005.9                                                  
File          : 2_20130424_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC681512                                                         
Matrix        : Soil                                                             
Batch         : 196731                                                           
Time          : 24-APR-2013 11:12                                                
Sample Amount : 309.28 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.2 %                                                            
Cal           : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.17  94    54-146  .41802        .69359        u    

u=use  

Page 1 of 1                                                                                                           1513164597005.9
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC681512, 196731, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 3/28/2013 13:09           Live Time: 2700   sec

Acquisition Time: 4/24/2013 11:12:45        Real Time: 2705   sec
Analysis Time: 5/21/2013 07:47           Dead Time: 0.20   %

Analysis Quantity: 3.093E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.027E-01      1.812E-01      1.882E-01      1.569E-01
Am-241    #AB    2.238E-01      4.506E-01      4.509E-01      3.663E-01
Bi-212    #      2.413E+00      7.504E-01      7.605E-01      5.638E-01
Bi-214           1.217E+01      4.180E-01      6.936E-01      9.850E-02
Co-60     #AB   -1.464E-02      5.247E-02      5.248E-02      4.210E-02
Cs-137    #AB    3.113E-02      6.362E-02      6.364E-02      5.100E-02
Eu-152    #      4.321E-01      1.207E-01      1.232E-01      1.615E-01
Eu-154    #AB    7.437E-02      3.265E-01      3.265E-01      3.351E-01
K-40             8.971E+00      1.152E+00      1.237E+00      4.467E-01
Pa-234     AB    5.645E-02      1.197E-01      1.205E-01      2.429E-01
Pb-212           6.088E-01      1.333E-01      1.425E-01      8.794E-02
Pb-214           1.310E+01      3.629E-01      8.144E-01      1.266E-01
Ra-226           1.651E+01      2.176E+00      2.447E+00      1.256E+00
Th-234    #AB    2.044E+00      3.592E+00      3.597E+00      2.915E+00
Tl-208           2.083E-01      7.499E-02      7.619E-02      4.076E-02
U-235     #      7.681E-01      9.171E-02      1.042E-01      4.082E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.831E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_005.An1               

Sample description                                             
QC681512, 196731, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det2\2_20130424_005.An1

Acquisition information
Start time:                 4/24/2013 11:12:45
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0928E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0928E+02) = 

8.7387E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/28/2013 13:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0572

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       10. 131.32   0.00  0.000E+00
59.91       38. 100.68   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.86       44.  87.85   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79      701.   6.54   0.85  2.836E-02
77.22     1412.   3.74   0.85  3.018E-02
79.51       97.  36.18   0.85  3.180E-02
87.25      491.   8.46   0.86  3.667E-02
89.96      180.  19.24   0.87  3.816E-02
92.43       20. 173.68   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.868E-01 U235  
93.35   5.760  2.868E-01 U235  

92.43       20. 173.68   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.868E-01 U235  

112.17       14. 120.69   0.29  4.657E-02
163.49       19. 215.72   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.392E-01 U235  
186.27      873.   6.59   0.86  4.814E-02   185.72  57.000  1.029E+00 U235  

186.21   3.555  1.651E+01 Ra226 
185.72  57.000  1.029E+00 U235  

238.63      407.   8.47   1.02  4.318E-02   238.63  43.600  6.890E-01 Pb212 
241.95     1430.   3.25   1.02  4.286E-02   242.00   7.268  1.483E+01 Pb214 
295.14     2825.   2.25   1.07  3.814E-02   295.22  18.414  1.300E+01 Pb214 
338.46      105.  25.42   0.96  3.494E-02   338.32  11.400  8.533E-01 Ac228 
351.80     4929.   1.61   1.12  3.405E-02   351.93  35.600  1.315E+01 Pb214 
386.41       54.  39.49   0.84  3.198E-02
487.03       77.  28.33   0.73  2.732E-02
569.47        7. 255.06   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.22      127.  18.00   1.63  2.416E-02   583.19  85.000  1.998E-01 Tl208 
609.33     3993.   1.71   1.31  2.345E-02   609.31  45.490  1.209E+01 Bi214 
661.86       18. 102.18   1.41  2.217E-02   661.66  84.990    PBC<MDA Cs137 
665.67      149.  12.72   0.94  2.208E-02
768.46      397.   7.41   1.25  2.001E-02
785.84      113.  15.55   1.51  1.972E-02   785.37   1.110  1.668E+01 Bi212 

785.37   1.110  1.668E+01 Bi212 
860.43       19.  75.38   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.21        5. 278.94   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.52        9. 139.89   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
883.24       10. 118.57   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.17       80.  20.36   1.60  1.779E-02   911.20  26.200  5.589E-01 Ac228 
933.98      200.  13.09   1.19  1.748E-02
946.89        4. 384.29   1.63  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.60       34.  48.26   1.64  1.710E-02   964.08  14.500  4.467E-01 Eu152 

964.08  14.500  4.467E-01 Eu152 
968.95       70.  20.86   0.86  1.704E-02   968.96  15.900  8.316E-01 Ac228 
996.29        4. 338.91   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1047.96       25.  33.91   0.28  1.611E-02
1111.66        7. 177.86   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  1.051E-01 Eu152 
1120.32      880.   4.12   1.46  1.535E-02  1120.29  14.910  1.242E+01 Bi214 
1408.01      107.  13.96   1.92  1.291E-02  1408.01  20.850  1.286E+00 Eu152 

1408.01  20.850  1.286E+00 Eu152 
1460.76      386.   6.10   1.75  1.254E-02  1460.82  10.550  8.970E+00 K40   
1764.17      725.   4.01   1.89  1.070E-02  1764.49  15.310  1.424E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.42       104.        10. 0.000E+00  262.64   0.000  -      
298.40    74.81       879.       522. 1.841E+04   18.64   0.932  -        
308.10    77.24       871.      1187. 3.933E+04    9.39   0.874  -        
317.23    79.52       497.        80. 2.516E+03   81.93   0.430 TH-227  s 
347.96    87.21       687.       508. 1.384E+04   18.30   1.025  -      s 
358.80    89.92       471.       212. 5.561E+03   32.01   0.838  -       M
447.73   112.17       194.        14. 3.113E+02  241.38   0.293  -       c

1543.98   386.41       164.        54. 1.704E+03   78.98   0.844  -      s 
1946.32   487.03       139.        77. 2.829E+03   56.66   0.731 PB-214  s 
2660.79   665.67        73.       148. 6.725E+03   23.08   0.944 BI-214  sM
3072.01   768.46       117.       397. 1.984E+04   14.82   1.250 BI-214  sM
3734.34   933.98       108.       200. 1.147E+04   26.18   1.189 BI-214  s 
4190.51  1047.96        21.        25. 1.564E+03   67.83   0.280  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.85    59.91       703.        38.     0.014   201.36   0.833s
Th-234    250.63    62.86       732.        44.     0.016   175.71   0.837s
Th-234    363.49    91.10       708.       -82.    -0.030    94.84   0.868s
Ac-228    372.50    93.35       616.        20.     0.008   347.36   0.869D
U-235     372.50    93.35       616.        20.     0.008   347.36   0.869D
Eu-154    487.98   122.25       694.       -22.    -0.008   339.62   0.901s
Pa-234    523.86   131.23       844.       -22.    -0.008   372.04   0.909s
U-235     573.94   143.75       882.        -8.    -0.003  1101.48   0.922s
U-235     652.84   163.49       802.        19.     0.007   431.43   0.942s
U-235     743.82   186.26       799.       824.     0.305    11.94   0.965 
Ra-226    743.87   186.27       812.       873.     0.323    13.18   0.860 
Pb-212    953.25   238.65       482.       354.     0.131    21.53   0.761s
Pb-214    966.54   241.98       569.      1380.     0.511     7.95   1.058 
Tl-208   1106.23   276.92       593.       -31.    -0.011   227.31   1.057s
Pb-214   1179.05   295.14       407.      2820.     1.044     4.49   1.074 
Ac-228   1352.27   338.46       243.       105.     0.039    50.84   0.960 
Eu-152   1373.21   343.70       384.       -23.    -0.008   246.32   1.123s
Pb-214   1405.58   351.80       414.      4923.     1.823     3.22   1.120 
Pa-234   2276.03   569.47       152.         7.     0.003   510.12   1.328s
Tl-208   2331.00   583.22       123.       127.     0.047    36.00   1.626s
Bi-214   2435.45   609.33       194.      3985.     1.476     3.43   1.314 
Cs-137   2645.55   661.86       162.        18.     0.007   204.36   1.407 
Eu-154   2892.57   723.61       146.       -17.    -0.006   201.09   1.457s
Bi-212   3141.54   785.84        97.       113.     0.042    31.10   1.507 
Tl-208   3440.00   860.43        92.        19.     0.007   150.76   1.564 
Eu-154   3491.15   873.21        97.         5.     0.002   557.88   1.574s
Pa-234   3520.40   880.52        75.         9.     0.003   279.79   1.579D
Pa-234   3531.28   883.24        61.        10.     0.004   237.14   1.581D
Ac-228   3643.05   911.17        94.        80.     0.030    40.73   1.602s
Pa-234   3786.00   946.89        92.         4.     0.001   768.58   1.627s
Eu-152   3856.87   964.60       118.        34.     0.013    96.52   1.640 
Ac-228   3874.28   968.95        50.        70.     0.026    41.71   0.859s
Eu-154   3983.72   996.29        92.         4.     0.001   677.81   1.662s
Eu-154   4013.80  1003.81        84.        -8.    -0.003   319.38   1.668s
Eu-152   4445.51  1111.66        68.         7.     0.002   355.72   1.740s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   4480.18  1120.32        94.       878.     0.325     8.24   1.462 
Co-60    4691.69  1173.15        71.        -4.    -0.001   659.04   1.779s
Co-60    5331.23  1332.87        56.        -6.    -0.002   358.39   1.874s
Eu-152   5632.15  1408.01        57.       107.     0.039    27.93   1.915 
K-40     5843.40  1460.76        61.       367.     0.136    12.20   1.750 
Bi-214   7059.02  1764.17        29.       720.     0.267     8.02   1.891 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0267E-01                                      5.12E+12             
911.20 5.589E-01 ?(  1.569E-01 2.04E+01 2.62E+01 G  
968.96 8.316E-01  (  1.976E-01 2.09E+01 1.59E+01 G  
338.32 8.533E-01  (  2.952E-01 2.54E+01 1.14E+01 G  

Energy duplication    
93.35 4.030E-01 -   1.144E+00 1.74E+02 4.10E+00 XA 

Am-241   I   2.2380E-01                                      1.58E+05             
59.54 2.238E-01 ?(  3.663E-01 1.01E+02 3.59E+01 G  

Bi-212   N   2.4133E+00                                      5.12E+12             
727.33 3.206E-02 &(  5.638E-01 1.07E+03 6.65E+00 G  
785.37 1.668E+01  (  3.400E+00 1.55E+01 1.11E+00 G  

1620.74-5.549E-02 %   2.911E+00 3.19E+03 1.51E+00 G  

Bi-214   N   1.2172E+01                                      5.84E+05             
609.31 1.209E+01  (P 9.850E-02 1.71E+00 4.55E+01 G  

1120.29 1.242E+01  (P 3.203E-01 4.12E+00 1.49E+01 G  
1764.49 1.424E+01 + P 2.465E-01 4.01E+00 1.53E+01 G  

Co-60    T  -1.4641E-02                                      1.93E+03             
1332.49-1.464E-02 ?(  4.210E-02 1.79E+02 1.00E+02 G  
1173.23-8.068E-03 +   4.325E-02 3.30E+02 9.98E+01 G  

Cs-137   I   3.1133E-02                                      1.10E+04             
661.66 3.113E-02  (  5.100E-02 1.02E+02 8.50E+01 G  

Eu-152   I   4.3212E-01                                      4.94E+03             
344.28-8.078E-02 ?(  1.615E-01 1.23E+02 2.66E+01 G  
121.78 0.000E+00 +   1.553E-01 1.00E+03 2.84E+01 G  
778.90 1.016E-02 &   2.856E-01 1.71E+03 1.30E+01 G  
964.08 4.467E-01 ?(  3.320E-01 4.83E+01 1.45E+01 G  

1112.08 1.051E-01 ?(  3.006E-01 1.78E+02 1.34E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1408.01 1.286E+00 ?(  2.132E-01 1.40E+01 2.09E+01 G  

Eu-154   I   7.4374E-02                                      3.14E+03             
873.18 7.385E-02 ?(  3.351E-01 2.79E+02 1.22E+01 G  
123.07-3.663E-02 &   1.017E-01 1.70E+02 4.04E+01 G  

1274.43-1.318E-03 &   8.841E-02 4.08E+03 3.49E+01 G  
723.30-1.361E-01 +   2.190E-01 1.01E+02 2.00E+01 G  

1004.72-9.103E-02 +   2.338E-01 1.60E+02 1.79E+01 G  
996.25 7.498E-02 ?(  4.141E-01 3.39E+02 1.05E+01 G  

K-40     N   8.9705E+00                                      4.57E+11             
1460.82 8.970E+00  (P 4.467E-01 6.10E+00 1.06E+01 G  

Pa-234   N   5.6454E-02                                      1.63E+12             
131.30-7.979E-02 ?(  2.429E-01 1.86E+02 1.82E+01 G  
569.50 9.809E-02 ?(  4.076E-01 2.55E+02 9.30E+00 G  
946.00 4.937E-02 &(  3.096E-01 3.84E+02 1.35E+01 G  
880.52 1.525E-01  (  3.414E-01 1.40E+02 1.05E+01 G  
883.24 1.781E-01  (  3.348E-01 1.19E+02 9.70E+00 G  

Pb-212   N   6.0878E-01                                      5.12E+12             
238.63 6.088E-01  (P 8.794E-02 1.08E+01 4.36E+01 G  
300.09-7.038E-02 % P 1.268E+00 2.31E+03 3.18E+00 G  

Pb-214   N   1.3098E+01                                      5.84E+05             
351.93 1.315E+01  (P 1.266E-01 1.61E+00 3.56E+01 G  
295.22 1.300E+01  (P 2.167E-01 2.25E+00 1.84E+01 G  
242.00 1.435E+01 + P 5.773E-01 3.98E+00 7.27E+00 G  

Ra-226   N   1.6508E+01                                      5.84E+05             
186.21 1.651E+01  (  1.256E+00 6.59E+00 3.56E+00 G  

Th-234   N   2.0443E+00                                      1.63E+12             
63.30 2.044E+00  (  2.915E+00 8.79E+01 3.75E+00 G  
92.59-1.539E+00 -   1.169E+00 4.74E+01 4.34E+00 G  

Tl-208   N   2.0828E-01                                      5.12E+12             
583.19 1.998E-01  (  4.076E-02 1.80E+01 8.50E+01 G  
277.37-3.799E-01 -   7.024E-01 1.14E+02 6.60E+00 G  
860.53 2.663E-01  (  3.149E-01 7.54E+01 1.24E+01 G  

U-235    N   7.6809E-01                                      2.57E+11             
143.77-4.509E-02 &(  4.082E-01 5.51E+02 1.09E+01 G  
205.32-2.960E-03 %   8.791E-01 1.80E+04 5.02E+00 G  
163.36 2.392E-01 ?(  8.453E-01 2.16E+02 5.08E+00 G  
185.72 9.713E-01 &(  7.759E-02 5.97E+00 5.70E+01 G  

Energy duplication    
93.35 2.868E-01 ?   8.141E-01 1.74E+02 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.91       703.        38.     0.014   201.36   2.238E-01   
Th-234      62.86       732.        44.     0.016   175.71   2.044E+00   
Th-234      91.10       708.       -82.    -0.030    94.84  -1.539E+00   
U-235       93.35       616.        20.     0.008   347.36   2.868E-01   
Eu-154     122.25       694.       -22.    -0.008   339.62  -3.663E-02   
U-235      143.75       882.        -8.    -0.003  1101.48  -4.509E-02   
U-235      163.49       802.        19.     0.007   431.43   2.392E-01   
U-235      186.26       799.       824.     0.305    11.94   9.713E-01   
Eu-152     343.70       384.       -23.    -0.008   246.32  -8.078E-02   
Cs-137     661.86       162.        18.     0.007   204.36   3.113E-02   
Eu-154     723.61       146.       -17.    -0.006   201.09  -1.361E-01   
Bi-212     785.84        97.       113.     0.042    31.10   1.668E+01   
Eu-154     873.21        97.         5.     0.002   557.88   7.385E-02   
Eu-152     964.60       118.        34.     0.013    96.52   4.467E-01   
Eu-154     996.29        92.         4.     0.001   677.81   7.498E-02   
Eu-154    1003.81        84.        -8.    -0.003   319.38  -9.103E-02   
Eu-152    1111.66        68.         7.     0.002   355.72   1.051E-01   
Co-60     1173.15        71.        -4.    -0.001   659.04  -8.068E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1332.87        56.        -6.    -0.002   358.39  -1.464E-02   
Eu-152    1408.01        57.       107.     0.039    27.93   1.286E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0267E-01    7.0267E-01   1.8118E-01    1.8820E-01  1.569E-01
Am-241 #A    2.2377E-01    2.2380E-01   4.5063E-01    4.5093E-01  3.663E-01
Bi-212 #C    2.4133E+00    2.4133E+00   7.5042E-01    7.6053E-01  5.638E-01
Bi-214       1.2172E+01    1.2172E+01   4.1802E-01    6.9359E-01  9.850E-02
Co-60  #A   -1.4500E-02   -1.4641E-02   5.2472E-02    5.2476E-02  4.210E-02
Cs-137 #A    3.1080E-02    3.1133E-02   6.3622E-02    6.3637E-02  5.100E-02
Eu-152 #C    4.3049E-01    4.3212E-01   1.2069E-01    1.2320E-01  1.615E-01
Eu-154 #A    7.3933E-02    7.4374E-02   3.2645E-01    3.2648E-01  3.351E-01
K-40         8.9705E+00    8.9705E+00   1.1519E+00    1.2370E+00  4.467E-01
Pa-234  A    5.6454E-02    5.6454E-02   1.1970E-01    1.2052E-01  2.429E-01
Pb-212       6.0878E-01    6.0878E-01   1.3328E-01    1.4247E-01  8.794E-02
Pb-214       1.3098E+01    1.3098E+01   3.6287E-01    8.1436E-01  1.266E-01
Ra-226       1.6508E+01    1.6508E+01   2.1755E+00    2.4467E+00  1.256E+00
Th-234 #A    2.0443E+00    2.0443E+00   3.5920E+00    3.5972E+00  2.915E+00
Tl-208       2.0828E-01    2.0828E-01   7.4990E-02    7.6185E-02  4.076E-02
U-235  #C    7.6809E-01    7.6809E-01   9.1708E-02    1.0416E-01  4.082E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2034.8 keV)     5.227E+01  pCi/g         
Total Decayed Activity (  911.2 to  2034.8 keV) 5.2268749E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244329                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        03/28/13 13:11                
Lab ID:          QC681511                      Analyzed:        04/24/13 13:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196731                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0 U              0.06901        0.07491           0.9     
Bismuth-212                          0.06756 U        0.2200         0.1694                    
Bismuth-214                         -0.02568 U        0.5836         0.03213                   
Cesium-137                           0.003601 U       0.01876        0.01491           0.07    
Cobalt-60                            0.001403 U       0.01893        0.01530           0.03    
Europium-152                         0.01221 U        0.02943        0.03474           0.1     
Europium-154                        -0.03773 U        0.1628         0.1285            0.2     
Lead-212                             0.007153 U       0.03821        0.02659                   
Lead-214                            -0.01535 U        0.6141         0.03710                   
Potassium-40                        -0.4106 U         3.811          0.2975                    
Protactinium-234                     0.01108 U        0.03054        0.05565                   
Radium-226 (By Bismuth-214)         -0.02568 U        0.5836         0.03213           0.2     
Thallium-208                         0.004802 U       0.01050        0.02041                   
Thorium-232 (By Actinium-228)        0.03354 U        0.06087        0.04360           0.9     
Thorium-234                          0.02756 U        0.07593        0.5956                    
Uranium-235                          0.02774 U        0.07658        0.05957           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244329 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC681511                                                       

Seqnum : 1513164597008.28                              Matrix        : Soil                                                           

File   : 2_20130424_008                                Batch         : 196731                       Time      : 24-APR-2013 13:56     

Cal    : 24-APR-2013 07:28:32,09-JAN-2013 12:22:14     Caldate       : 24-APR-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.84 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0             0.07491  0.9   .069013       .069013       u    
Bismuth-212                     0.06756       0.1694         .22004        .22006        u    
Bismuth-214                     -0.02568      0.03213        .58355        .58355        u    
Cesium-137                      0.003601      0.01491  0.07  .018757       .018757       u    
Cobalt-60                       0.001403      0.01530  0.03  .018926       .018926       u    
Europium-152                    0.01221       0.03474  0.1   .029426       .029434       u    
Europium-154                    -0.03773      0.1285   0.2   .16275        .16276        u    
Lead-212                        0.007153      0.02659        .038207       .038211       u    
Lead-214                        -0.01535      0.03710        .61406        .61406        u    
Potassium-40                    -0.4106       0.2975         3.8114        3.8114        u    
Protactinium-234                0.01108       0.05565        .030539       .030663       u    
Radium-226 (By Bismuth-214)     -0.02568      0.03213  0.2   .58355        .58355        u    
Thallium-208                    0.004802      0.02041        .010501       .010506       u    
Thorium-232 (By Actinium-228)   0.03354       0.04360  0.9   .060873       .060922       u    
Thorium-234                     0.02756       0.5956         .075927       .075971       u    
Uranium-235                     0.02774       0.05957  0.18  .076583       .076604       u    

u=use  

Page 1 of 1                                                                                                          1513164597008.28
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC681511, 196731, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130424_008
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 3/28/2013 13:11           Live Time: 2700   sec

Acquisition Time: 4/24/2013 13:56:38        Real Time: 2702   sec
Analysis Time: 5/22/2013 18:14           Dead Time: 0.08   %

Analysis Quantity: 3.188E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.354E-02      6.087E-02      6.092E-02      4.360E-02
Am-241    #AB    0.000E+00      6.901E-02      6.901E-02      7.491E-02
Bi-212    #AB    6.756E-02      2.200E-01      2.201E-01      1.694E-01
Bi-214    #AB   -2.568E-02      5.836E-01      5.836E-01      3.213E-02
Co-60     #AB    1.403E-03      1.893E-02      1.893E-02      1.530E-02
Cs-137    #AB    3.601E-03      1.876E-02      1.876E-02      1.491E-02
Eu-152    #AB    1.221E-02      2.943E-02      2.943E-02      3.474E-02
Eu-154    #AB   -3.773E-02      1.627E-01      1.628E-01      1.285E-01
K-40      #AB   -4.106E-01      3.811E+00      3.811E+00      2.975E-01
Pa-234    #AB    1.108E-02      3.054E-02      3.066E-02      5.565E-02
Pb-212    #AB    7.153E-03      3.821E-02      3.821E-02      2.659E-02
Pb-214    #AB   -1.535E-02      6.141E-01      6.141E-01      3.710E-02
Ra-226    #AB   -1.733E-02      3.173E-01      3.173E-01      2.597E-01
Th-234    #AB    2.756E-02      7.593E-02      7.597E-02      5.956E-01
Tl-208    #AB    4.802E-03      1.050E-02      1.051E-02      2.041E-02
U-235     #AB    2.774E-02      7.658E-02      7.660E-02      5.957E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.967E-01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Sample description                                             
QC681511, 196731, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130424_008.An1

Acquisition information
Start time:                 4/24/2013 13:56:38
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1884E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1884E+02) = 

8.4767E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

135 of 307



ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       3/28/2013 13:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.77    63.39        32.        -1.     0.000  1329.02   0.837s
Th-234    374.56    93.87        25.         5.     0.002   275.49   0.868s
Ac-228    372.50    93.35        29.         6.     0.002   287.58   0.869D
U-235     372.50    93.35        29.         6.     0.002   287.58   0.869D
Eu-152    485.29   121.57        28.         2.     0.001   847.04   0.899s
Eu-154    489.92   122.73        30.        -2.    -0.001   803.14   0.901s
Pa-234    523.40   131.11        47.        -4.    -0.001   505.90   0.909s
U-235     566.56   141.91        20.         5.     0.002   276.05   0.922s
U-235     653.74   163.72        45.        -2.    -0.001   900.88   0.942s
U-235     741.80   185.75        41.        -4.    -0.001   498.18   0.965s
Ra-226    741.74   185.74        37.        -1.     0.000  1830.65   0.966s
U-235     817.69   204.74        53.        -7.    -0.003   289.73   0.985s
Pb-212    953.08   238.61        47.         4.     0.001   201.52   1.019s
Tl-208   1109.37   277.71        16.         6.     0.002   218.68   1.058s
Pb-214   1181.36   295.71        38.        -9.    -0.003   385.13   1.075s
Pb-212   1198.80   300.08        30.         1.     0.000   676.38   1.080s
Ac-228   1353.73   338.83        27.        -1.     0.000  1127.69   1.117s
Cs-137   2645.57   661.86        15.         2.     0.001   520.90   1.407s
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.61   727.36        10.         3.     0.001   325.71   1.461s
Bi-212   3133.68   783.87        15.        -4.    -0.001   320.52   1.507s
Eu-154   3493.47   873.79        15.        -3.    -0.001   431.38   1.574s
Pa-234   3541.86   885.88         6.         1.     0.001   514.92   1.581s
Ac-228   3643.74   911.34         8.         5.     0.002   181.47   1.602s
Pa-234   3781.40   945.74        12.         3.     0.001   402.68   1.627s
Eu-152   3856.46   964.49         9.         4.     0.001   241.06   1.640s
Eu-152   4451.61  1113.18        11.        -2.    -0.001   428.91   1.740s
Eu-154   5100.65  1275.29        10.        -2.    -0.001   412.01   1.841s
Co-60    5326.39  1331.66         8.         1.     0.000  1348.70   1.874s
K-40     5844.90  1461.13        29.       -17.    -0.006   437.57   1.943s
Bi-214   7062.96  1765.15         8.        -1.     0.000   186.18   2.079s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.3544E-02                                      5.12E+12             
911.20 3.354E-02 ?(  4.360E-02 9.07E+01 2.62E+01 G  
968.96 7.522E-04 %   9.300E-02 7.51E+03 1.59E+01 G  
338.32-1.043E-02 -   9.576E-02 5.64E+02 1.14E+01 G  

Energy duplication    
93.35 1.064E-01 &   2.408E-01 1.44E+02 4.10E+00 XA 

Bi-212   N   6.7555E-02                                      5.12E+12             
727.33 6.755E-02 ?(  1.694E-01 1.63E+02 6.65E+00 G  
785.37-5.196E-01 +   1.296E+00 1.60E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.850E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -2.5683E-02                                      5.84E+05             
609.31-2.568E-02 &(P 3.213E-02 5.99E+02 4.55E+01 G  

1120.29-2.743E-02 % P 1.182E-01 1.00E+03 1.49E+01 G  
1764.49-2.281E-02 + P 1.266E-01 9.31E+01 1.53E+01 G  

Co-60    T   1.4033E-03                                      1.93E+03             
1332.49 1.403E-03 ?(  1.530E-02 6.74E+02 1.00E+02 G  
1173.23 0.000E+00 -   4.985E-03 1.00E+03 9.98E+01 G  

Cs-137   I   3.6008E-03                                      1.10E+04             
661.66 3.601E-03 &(  1.491E-02 2.60E+02 8.50E+01 G  

Eu-152   I   1.2207E-02                                      4.94E+03             
344.28 0.000E+00 ?(  3.474E-02 1.00E+03 2.66E+01 G  
121.78 4.126E-03 ?(  2.834E-02 4.24E+02 2.84E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
778.90-3.385E-03 %   9.593E-02 1.73E+03 1.30E+01 G  
964.08 5.043E-02 &(  9.103E-02 1.21E+02 1.45E+01 G  

1112.08-3.471E-02 +   1.166E-01 2.14E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.087E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -3.7727E-02                                      3.14E+03             
873.18-3.773E-02 ?(  1.285E-01 2.16E+02 1.22E+01 G  
123.07-3.134E-03 &   2.040E-02 4.02E+02 4.04E+01 G  

1274.43-1.452E-02 +   4.661E-02 2.06E+02 3.49E+01 G  
723.30 0.000E+00 +   9.545E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   7.913E-02 1.00E+03 1.79E+01 G  
996.25 0.000E+00 &   4.195E-02 1.00E+03 1.05E+01 G  

K-40     N  -4.1055E-01                                      4.57E+11             
1460.82-4.106E-01 ?(P 2.975E-01 2.19E+02 1.06E+01 G  

Pa-234   N   1.1084E-02                                      1.63E+12             
131.30-1.363E-02 ?(  5.565E-02 2.53E+02 1.82E+01 G  
569.50-2.250E-03 %   1.337E-01 3.61E+03 9.30E+00 G  
946.00 3.394E-02 ?(  1.070E-01 2.01E+02 1.35E+01 G  
880.52 0.000E+00 &   8.405E-02 1.00E+03 1.05E+01 G  
883.24 2.564E-02 ?(  1.029E-01 2.57E+02 9.70E+00 G  

Pb-212   N   7.1531E-03                                      5.12E+12             
238.63 5.968E-03 &(P 2.659E-02 1.01E+02 4.36E+01 G  
300.09 2.340E-02 ?(P 3.322E-01 3.38E+02 3.18E+00 G  

Pb-214   N  -1.5351E-02                                      5.84E+05             
351.93-1.535E-02 %(P 3.710E-02 1.00E+03 3.56E+01 G  
295.22-4.189E-02 & P 6.400E-02 1.93E+02 1.84E+01 G  
242.00-1.706E-02 & P 1.516E-01 1.33E+03 7.27E+00 G  

Ra-226   N  -1.7331E-02                                      5.84E+05             
186.21-1.733E-02 ?(  2.597E-01 9.15E+02 3.56E+00 G  

Th-234   N   2.7561E-02                                      1.63E+12             
63.30-5.491E-02 ?(  5.956E-01 6.65E+02 3.75E+00 G  
92.59 9.877E-02 ?(  2.129E-01 1.38E+02 4.34E+00 G  

Tl-208   N   4.8021E-03                                      5.12E+12             
583.19 0.000E+00 ?(  2.041E-02 1.00E+03 8.50E+01 G  
277.37 6.665E-02 ?(  1.106E-01 1.09E+02 6.60E+00 G  
860.53 4.863E-03 %   9.401E-02 1.19E+03 1.24E+01 G  

U-235    N   2.7742E-02                                      2.57E+11             
143.77 2.774E-02 ?(  5.957E-02 1.38E+02 1.09E+01 G  
205.32-9.912E-02 +   2.288E-01 1.45E+02 5.02E+00 G  
163.36-2.655E-02 +   1.947E-01 4.50E+02 5.08E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
185.72-4.225E-03 -   1.696E-02 2.49E+02 5.70E+01 G  

Energy duplication    
93.35 7.573E-02 &   1.714E-01 1.44E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.39        32.        -1.     0.000  1329.02  -5.491E-02   
Th-234      93.87        25.         5.     0.002   275.49   9.877E-02   
Ac-228      93.35        29.         6.     0.002   287.58   1.064E-01   
U-235       93.35        29.         6.     0.002   287.58   7.573E-02   
Eu-152     121.57        28.         2.     0.001   847.04   4.126E-03   
Eu-154     122.73        30.        -2.    -0.001   803.14  -3.134E-03   
Pa-234     131.11        47.        -4.    -0.001   505.90  -1.363E-02   
U-235      141.91        20.         5.     0.002   276.05   2.774E-02   
U-235      163.72        45.        -2.    -0.001   900.88  -2.655E-02   
U-235      185.75        41.        -4.    -0.001   498.18  -4.225E-03   
Ra-226     185.74        37.        -1.     0.000  1830.65  -1.733E-02   
U-235      204.74        53.        -7.    -0.003   289.73  -9.912E-02   
Pb-212     238.61        47.         4.     0.001   201.52   5.968E-03  P
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208     277.71        16.         6.     0.002   218.68   6.665E-02   
Pb-214     295.71        38.        -9.    -0.003   385.13  -4.189E-02  P
Pb-212     300.08        30.         1.     0.000   676.38   2.340E-02  P
Ac-228     338.83        27.        -1.     0.000  1127.69  -1.043E-02   
Cs-137     661.86        15.         2.     0.001   520.90   3.601E-03   
Bi-212     727.36        10.         3.     0.001   325.71   6.755E-02   
Bi-212     783.87        15.        -4.    -0.001   320.52  -5.196E-01   
Eu-154     873.79        15.        -3.    -0.001   431.38  -3.773E-02   
Pa-234     885.88         6.         1.     0.001   514.92   2.564E-02   
Ac-228     911.34         8.         5.     0.002   181.47   3.354E-02   
Pa-234     945.74        12.         3.     0.001   402.68   3.394E-02   
Eu-152     964.49         9.         4.     0.001   241.06   5.043E-02   
Eu-152    1113.18        11.        -2.    -0.001   428.91  -3.471E-02   
Eu-154    1275.29        10.        -2.    -0.001   412.01  -1.452E-02   
Co-60     1331.66         8.         1.     0.000  1348.70   1.403E-03   
K-40      1461.13        29.       -17.    -0.006   437.57  -4.106E-01  P
Bi-214    1765.15         8.        -1.     0.000   186.18  -2.281E-02  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.3544E-02    3.3544E-02   6.0873E-02    6.0922E-02  4.360E-02
Am-241 #A    0.0000E+00    0.0000E+00   6.9013E-02    6.9013E-02  7.491E-02
Bi-212 #A    6.7555E-02    6.7555E-02   2.2004E-01    2.2006E-01  1.694E-01
Bi-214 #A   -2.5682E-02   -2.5683E-02   5.8355E-01    5.8355E-01  3.213E-02
Co-60  #A    1.3897E-03    1.4033E-03   1.8926E-02    1.8926E-02  1.530E-02
Cs-137 #A    3.5947E-03    3.6008E-03   1.8757E-02    1.8757E-02  1.491E-02
Eu-152 #A    1.2161E-02    1.2207E-02   2.9426E-02    2.9434E-02  3.474E-02
Eu-154 #A   -3.7503E-02   -3.7727E-02   1.6275E-01    1.6276E-01  1.285E-01
K-40   #A   -4.1055E-01   -4.1055E-01   3.8114E+00    3.8114E+00  2.975E-01
Pa-234 #A    1.1084E-02    1.1084E-02   3.0539E-02    3.0663E-02  5.565E-02
Pb-212 #A    7.1531E-03    7.1531E-03   3.8207E-02    3.8211E-02  2.659E-02
Pb-214 #A   -1.5351E-02   -1.5351E-02   6.1406E-01    6.1406E-01  3.710E-02
Ra-226 #A   -1.7330E-02   -1.7331E-02   3.1727E-01    3.1727E-01  2.597E-01
Th-234 #A    2.7561E-02    2.7561E-02   7.5927E-02    7.5971E-02  5.956E-01
Tl-208 #A    4.8021E-03    4.8021E-03   1.0501E-02    1.0506E-02  2.041E-02
U-235  #A    2.7742E-02    2.7742E-02   7.6583E-02    7.6604E-02  5.957E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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ORTEC g v - i (3263) Env32  G53W4.26  5/22/2013 18:14:41
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424_008.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 4/24/2013  Time: 07:28:32

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1354 +0.250264*Channel -5.18867e-008*Channel**2

FWHM (ch) =   3.0713 +0.001099*Channel -5.014e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.52      121.78   121.88 -0.08%      0.92     0.90    2.47%
977.25      244.70   244.66  0.02%      1.01     1.03   -1.03%

1375.00      344.28   344.15  0.04%      1.10     1.12   -2.17%
3114.17      778.90   778.99 -0.01%      1.50     1.50   -0.10%
3854.78      964.08   964.08  0.00%      1.66     1.64    1.25%
5632.08     1408.01  1407.99  0.00%      1.91     1.92   -0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:22:05

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1514 +0.250272*Channel -5.22653e-008*Channel**2

FWHM (ch) =   3.2317 +0.000886*Channel -1.46395e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.92     0.92    0.78%
977.16      244.70   244.66  0.02%      1.01     1.02   -1.48%

1374.92      344.28   344.16  0.03%      1.12     1.11    0.91%
3113.96      778.90   778.98 -0.01%      1.44     1.46   -1.18%
3854.63      964.08   964.08 -0.00%      1.62     1.61    1.12%
5631.87     1408.01  1407.99  0.00%      1.93     1.94   -0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:23:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1198 +0.250275*Channel -3.92135e-008*Channel**2

FWHM (ch) =   3.2896 +0.000886*Channel -9.84708e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.98      121.78   121.75  0.03%      0.90     0.93   -3.59%
978.36      244.70   244.70 -0.00%      1.06     1.04    1.70%

1376.58      344.28   344.33 -0.01%      1.15     1.12    2.54%
3114.12      778.90   778.89  0.00%      1.49     1.49    0.34%
3854.83      964.08   964.07  0.00%      1.61     1.64   -1.93%
5631.35     1408.01  1408.02 -0.00%      2.00     1.99    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

187 of 307



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/13/2013  Time: 07:39:35

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1283 +0.250245*Channel -3.42424e-008*Channel**2

FWHM (ch) =   2.8908 +0.001173*Channel -5.69324e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.50%
978.73      244.70   244.76 -0.03%      1.01     1.00    1.01%

1376.34      344.28   344.23  0.01%      1.10     1.10   -0.29%
3114.51      778.90   778.93 -0.00%      1.48     1.50   -1.01%
3855.00      964.08   964.06  0.00%      1.66     1.64    0.89%
5631.40     1408.01  1408.02 -0.00%      1.92     1.92   -0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03

201 of 307



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  1
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

202 of 307



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        

209 of 307



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130424001_QCAsLeft                                                        
Acquired: 4/24/2013 07:17:45
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130424001_QCAsLeft.An1

Acquisition information
Start time:                 4/24/2013 07:17:45
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

230 of 307



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 07:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10976.   1.49   1.09  1.774E-02
45.48     5281.   2.00   0.82  1.759E-02
46.85     1454.   7.96   0.82  1.755E-02
121.88    85837.   0.37   0.92  1.556E-02   121.78  28.410  9.927E-01 QA122 
244.66    17673.   0.82   1.03  1.231E-02   244.70   7.550  9.728E-01 Qa245 
295.87      914.   8.04   0.91  1.099E-02
344.15    50064.   0.47   1.10  9.739E-03   344.28  26.590  9.890E-01 Qa344 
367.56     1624.   4.88   1.23  9.494E-03
411.01     3666.   2.51   1.22  9.042E-03
443.89     4848.   1.96   1.16  8.701E-03
488.71      706.   9.80   1.39  8.235E-03
503.63      293.  16.59   1.35  8.080E-03
563.96      515.  10.83   1.04  7.452E-03
586.43      578.  10.71   1.35  7.219E-03
674.68      201.  19.90   1.42  6.302E-03
678.73      542.   8.51   1.42  6.259E-03
688.68     1010.   6.06   1.35  6.156E-03
719.47      403.  12.44   1.39  5.836E-03
778.99    13171.   1.04   1.50  5.218E-03   778.90  12.970  9.953E-01 Qa779 
867.51     4040.   2.13   1.47  4.893E-03
919.30      448.  12.45   1.59  4.704E-03
964.07    12728.   1.03   1.66  4.540E-03   964.08  14.500  9.889E-01 Qa964 

1005.12      635.   6.43   1.63  4.432E-03
1085.93     8297.   1.18   1.72  4.219E-03
1089.99     1348.   3.94   1.73  4.209E-03
1112.04    10865.   1.11   1.67  4.150E-03
1212.89     1041.   4.81   1.73  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.83      182.  19.11   0.80  3.788E-03
1299.16     1142.   3.77   1.75  3.658E-03
1407.96    13740.   0.88   1.92  3.372E-03  1408.01  20.850  9.996E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.98      5884.     10976. 6.189E+05    2.99   1.091  -      s 
181.18    45.45      2958.      5281. 3.002E+05    4.01   0.818  -       D
186.68    46.83      5977.      1454. 8.283E+04   15.93   0.819  -       D

1181.99   295.87      1604.       914. 8.322E+04   16.08   0.912  -        
1468.61   367.56      1410.      1624. 1.711E+05    9.76   1.229  -      s 
1642.32   411.01      1362.      3666. 4.054E+05    5.01   1.218  -        
1773.78   443.89      1256.      4848. 5.572E+05    3.91   1.156  -        
1953.03   488.71      1200.       706. 8.573E+04   19.60   1.388  -        
2012.69   503.63       797.       293. 3.629E+04   33.17   1.347  -        
2253.99   563.96      1038.       515. 6.911E+04   21.66   1.040  -        
2343.84   586.43      1084.       578. 8.007E+04   21.41   1.350  -        
2713.01   678.72       852.       570. 9.106E+04   19.62   1.347  -        
2752.85   688.68       912.      1010. 1.641E+05   12.12   1.347  -        
2876.01   719.47       782.       403. 6.906E+04   24.89   1.393  -        
3468.35   867.51       989.      4040. 8.256E+05    4.26   1.473  -        
3675.60   919.30       738.       448. 9.516E+04   24.90   1.590  -        
4019.07  1005.12       334.       635. 1.433E+05   12.87   1.631  -        
4342.49  1085.86       633.      8297. 1.967E+06    2.36   1.723  -       D
4358.77  1089.92       738.      1348. 3.204E+05    7.88   1.726  -       D
4447.02  1112.04       764.     10865. 2.618E+06    2.22   1.673  -        
4850.80  1212.89       377.      1041. 2.680E+05    9.63   1.733  -        
4998.70  1249.83       264.       182. 4.808E+04   38.23   0.800  -      s 
5196.23  1299.16       165.      1142. 3.122E+05    7.54   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.53   121.88      5069.     85837.   143.061     0.74   0.922 
Qa-245    977.25   244.66      2723.     17584.    29.307     1.82   1.015 
Qa-344   1375.00   344.15      1757.     50064.    83.440     0.94   1.099 
Qa-779   3114.14   778.99      1370.     13171.    21.951     2.08   1.501 
Qa-964   3854.75   964.07       962.     12728.    21.213     2.06   1.663 
Qa-1408  5631.93  1407.96       168.     13740.    22.900     1.76   1.916 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9266E-01                                      4.94E+03             
121.78 9.927E-01  (  1.918E-03 3.69E-01 2.84E+01 G  

Qa-245       9.6788E-01                                      4.94E+03             
244.70 9.679E-01  (  6.692E-03 9.08E-01 7.55E+00 G  

Qa-344       9.8904E-01                                      4.94E+03             
344.28 9.890E-01  (  1.930E-03 4.72E-01 2.66E+01 G  

Qa-779       9.9534E-01                                      4.94E+03             
778.90 9.953E-01  (  6.518E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8891E-01                                      4.94E+03             
964.08 9.889E-01  (  5.615E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.9964E-01                                      4.94E+03             
1408.01 9.996E-01  (  2.197E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7428E-01    9.9266E-01   7.3337E-03    1.1356E-01  1.918E-03
Qa-245       8.5246E-01    9.6788E-01   1.7572E-02    1.1189E-01  6.692E-03
Qa-344       8.7109E-01    9.8904E-01   9.3386E-03    1.1330E-01  1.930E-03
Qa-779       8.7664E-01    9.9534E-01   2.0717E-02    1.1550E-01  6.518E-03
Qa-964       8.7098E-01    9.8891E-01   2.0409E-02    1.1473E-01  5.615E-03
Qa-1408      8.8043E-01    9.9964E-01   1.7590E-02    1.1547E-01  2.197E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9334679E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:11:17
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.46      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:11:17
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0570

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10785.   1.53   1.15  1.774E-02
45.49     5326.   2.11   0.85  1.759E-02
46.83     1534.   7.48   0.85  1.756E-02
121.88    86091.   0.37   0.92  1.556E-02   121.78  28.410  9.983E-01 QA122 
244.66    17631.   0.89   1.01  1.231E-02   244.70   7.550  9.730E-01 Qa245 
295.89      938.   7.75   1.12  1.099E-02
344.16    50120.   0.48   1.12  9.739E-03   344.28  26.590  9.928E-01 Qa344 
367.46     1715.   4.64   1.24  9.495E-03
411.03     3548.   2.62   1.15  9.042E-03
443.89     4806.   1.94   1.23  8.701E-03
488.59      624.   9.13   1.20  8.236E-03
563.88      573.   9.62   0.95  7.453E-03
586.28      609.   9.81   1.46  7.220E-03
678.78      625.   9.92   1.20  6.259E-03
688.71     1162.   6.48   1.57  6.156E-03
719.26      393.  16.12   1.00  5.838E-03
765.12      251.  17.30   0.85  5.361E-03
779.03    12947.   0.94   1.46  5.218E-03   778.90  12.970  9.810E-01 Qa779 
867.45     4105.   2.23   1.64  4.894E-03
919.15      464.  11.80   1.12  4.704E-03
926.51      236.  18.81   0.68  4.677E-03
964.06    12457.   1.01   1.63  4.540E-03   964.08  14.500  9.704E-01 Qa964 

1005.15      684.   7.32   1.68  4.432E-03
1085.91     8107.   1.21   1.70  4.219E-03
1089.98     1368.   4.15   1.70  4.209E-03
1112.04    11130.   1.06   1.67  4.150E-03
1212.98     1061.   4.89   1.60  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.53      177.  18.12   0.65  3.723E-03
1299.13     1130.   3.95   1.86  3.658E-03
1407.96    13820.   0.89   1.94  3.372E-03  1408.01  20.850  1.008E+00 Qa1408
1457.45      339.   5.93   1.91  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.16    39.98      6049.     10785. 6.081E+05    3.05   1.150  -      s 
181.17    45.47      3676.      5326. 3.028E+05    4.23   0.849  -       D
186.51    46.81      5816.      1534. 8.739E+04   14.96   0.850  -       D

1181.98   295.89      1610.       938. 8.540E+04   15.50   1.124  -        
1468.08   367.46      1403.      1715. 1.806E+05    9.29   1.238  -      s 
1642.31   411.03      1458.      3548. 3.924E+05    5.24   1.152  -        
1773.67   443.89      1178.      4806. 5.524E+05    3.88   1.227  -        
1952.44   488.59       938.       624. 7.579E+04   18.27   1.203  -      s 
2253.54   563.88       987.       573. 7.688E+04   19.25   0.955  -      s 
2343.09   586.28      1018.       609. 8.429E+04   19.61   1.463  -      s 
2713.11   678.78       975.       625. 9.983E+04   19.84   1.199  -      s 
2752.81   688.71      1184.      1162. 1.887E+05   12.96   1.565  -      s 
2875.04   719.26      1097.       393. 6.730E+04   32.25   1.003  -      s 
3058.51   765.12       654.       251. 4.682E+04   34.60   0.845  -      s 
3467.95   867.45      1120.      4105. 8.388E+05    4.45   1.641  -        
3674.79   919.15       722.       464. 9.853E+04   23.60   1.121  -      s 
3704.28   926.51       578.       236. 5.046E+04   37.61   0.681  -      s 
4019.01  1005.15       467.       684. 1.544E+05   14.63   1.685  -      s 
4342.23  1085.82       759.      8107. 1.921E+06    2.42   1.699  -       D
4358.55  1089.90       930.      1368. 3.251E+05    8.31   1.702  -       D
4446.83  1112.04       630.     11130. 2.682E+06    2.12   1.669  -        
4850.96  1212.98       387.      1061. 2.731E+05    9.77   1.602  -        
5097.38  1274.53       198.       177. 4.754E+04   36.24   0.645  -      s 
5195.91  1299.13       172.      1130. 3.089E+05    7.90   1.857  -        
5829.96  1457.45        13.       339. 1.047E+05   11.86   1.909  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5170.     86091.   143.485     0.74   0.923 
Qa-245    977.16   244.66      2545.     17631.    29.385     1.78   1.007 
Qa-344   1374.92   344.16      1880.     50120.    83.533     0.95   1.116 
Qa-779   3113.65   778.90      1037.     12947.    21.578     1.89   1.462D
Qa-964   3854.56   964.06       819.     12457.    20.761     2.02   1.628 
Qa-1408  5631.71  1407.96       216.     13820.    23.033     1.77   1.942 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9826E-01                                      4.94E+03             
121.78 9.983E-01  (  1.943E-03 3.69E-01 2.84E+01 G  

Qa-245       9.7303E-01                                      4.94E+03             
244.70 9.730E-01  (  6.487E-03 8.92E-01 7.55E+00 G  

Qa-344       9.9279E-01                                      4.94E+03             
344.28 9.928E-01  (  2.001E-03 4.75E-01 2.66E+01 G  

Qa-779       9.8103E-01                                      4.94E+03             
778.90 9.810E-01  (  5.685E-03 9.47E-01 1.30E+01 G  

Qa-964       9.7042E-01                                      4.94E+03             
964.08 9.704E-01  (  5.195E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0081E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.498E-03 8.86E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7687E-01    9.9826E-01   7.3732E-03    1.1420E-01  1.943E-03
Qa-245       8.5471E-01    9.7303E-01   1.7367E-02    1.1243E-01  6.487E-03
Qa-344       8.7207E-01    9.9279E-01   9.4334E-03    1.1373E-01  2.001E-03
Qa-779       8.6174E-01    9.8103E-01   1.8574E-02    1.1353E-01  5.685E-03
Qa-964       8.5242E-01    9.7042E-01   1.9645E-02    1.1252E-01  5.195E-03
Qa-1408      8.8555E-01    1.0081E+00   1.7873E-02    1.1647E-01  2.498E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.203E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9236846E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:12:13
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.46      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      2.01      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:12:13
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0203

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.85     7089.   1.87   0.86  1.673E-02
45.31     4406.   2.37   0.86  1.660E-02
46.73     1108.  10.19   0.86  1.656E-02
121.75    81179.   0.38   0.90  1.472E-02   121.78  28.410  9.954E-01 QA122 
244.70    17013.   0.94   1.06  1.171E-02   244.70   7.550  9.870E-01 Qa245 
296.03      914.   7.70   1.18  1.046E-02
344.33    47916.   0.49   1.15  9.284E-03   344.28  26.590  9.954E-01 Qa344 
367.72     1634.   4.84   1.27  9.054E-03
411.10     3445.   2.40   1.19  8.628E-03
443.88     4457.   2.00   1.13  8.306E-03
488.64      586.  10.41   1.07  7.866E-03
503.15      289.  18.58   1.21  7.723E-03
563.79      536.  11.90   0.98  7.128E-03
586.07      580.  10.98   1.34  6.909E-03
678.77      472.  12.28   1.32  5.998E-03
688.52     1058.   6.48   1.32  5.902E-03
719.34      336.  16.02   1.48  5.600E-03
778.89    12580.   1.04   1.49  5.015E-03   778.90  12.970  9.919E-01 Qa779 
867.39     3732.   2.76   1.49  4.690E-03
919.61      413.  13.12   0.94  4.499E-03
926.19      239.  19.58   1.16  4.475E-03
964.06    12210.   1.01   1.61  4.336E-03   964.08  14.500  9.960E-01 Qa964 

1004.98      604.   9.15   1.64  4.237E-03
1085.84     7791.   1.22   1.74  4.043E-03
1089.86     1264.   4.38   1.74  4.033E-03
1111.97    10444.   1.11   1.75  3.980E-03
1212.89     1035.   4.95   1.77  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.70      148.  16.11   1.11  3.588E-03
1299.15     1039.   3.69   1.84  3.529E-03
1407.98    13214.   0.90   2.01  3.267E-03  1408.01  20.850  9.948E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.76      6550.      8154. 4.873E+05    3.94   1.134  -      s 
181.46    45.22      3301.      4342. 2.616E+05    4.82   0.863  -       D
187.11    46.64      5789.      1142. 6.893E+04   19.76   0.865  -       D

1183.52   296.03      1496.       914. 8.740E+04   15.40   1.177  -        
1470.08   367.72      1401.      1634. 1.805E+05    9.68   1.274  -      s 
1643.51   411.10      1136.      3445. 3.993E+05    4.81   1.187  -        
1774.52   443.88      1130.      4457. 5.366E+05    4.00   1.133  -        
1953.50   488.64      1046.       586. 7.450E+04   20.83   1.071  -      s 
2011.51   503.15       925.       289. 3.739E+04   37.16   1.207  -      s 
2253.94   563.79      1220.       536. 7.523E+04   23.81   0.985  -      s 
2343.06   586.07      1119.       580. 8.391E+04   21.95   1.336  -        
2713.72   678.77       930.       472. 7.864E+04   24.56   1.320  -        
2752.71   688.52      1038.      1058. 1.792E+05   12.95   1.317  -      s 
2875.98   719.34       854.       336. 6.000E+04   32.04   1.484  -      s 
3468.10   867.39      1536.      3732. 7.958E+05    5.53   1.492  -        
3677.00   919.61       699.       413. 9.172E+04   26.24   0.940  -      s 
3703.31   926.19       612.       239. 5.350E+04   39.15   1.158  -      s 
4018.53  1004.98       582.       604. 1.425E+05   18.30   1.641  -        
4342.03  1085.79       643.      7791. 1.927E+06    2.45   1.737  -       D
4358.10  1089.80       899.      1264. 3.135E+05    8.75   1.740  -       D
4446.56  1111.97       682.     10444. 2.624E+06    2.23   1.746  -        
4850.38  1212.89       370.      1035. 2.771E+05    9.90   1.765  -        
5097.75  1274.70       126.       148. 4.111E+04   32.23   1.113  -      s 
5195.60  1299.15       120.      1039. 2.945E+05    7.38   1.837  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

253 of 307



ORTEC g v - i (1087) Env32  G53W4.26  5/13/2013 07:23:25
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.98   121.75      5227.     81179.   135.299     0.76   0.898 
Qa-245    978.36   244.70      2843.     17013.    28.354     1.89   1.056 
Qa-344   1376.58   344.33      1988.     47916.    79.861     0.98   1.153 
Qa-779   3114.12   778.89      1157.     12580.    20.967     2.08   1.494 
Qa-964   3854.81   964.06       744.     12210.    20.350     2.02   1.610 
Qa-1408  5631.19  1407.98       171.     13214.    22.023     1.80   2.010 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9543E-01                                      4.94E+03             
121.78 9.954E-01  (  2.066E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8703E-01                                      4.94E+03             
244.70 9.870E-01  (  7.208E-03 9.45E-01 7.55E+00 G  

Qa-344       9.9537E-01                                      4.94E+03             
344.28 9.954E-01  (  2.158E-03 4.89E-01 2.66E+01 G  

Qa-779       9.9190E-01                                      4.94E+03             
778.90 9.919E-01  (  6.249E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9598E-01                                      4.94E+03             
964.08 9.960E-01  (  5.184E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9480E-01                                      4.94E+03             
1408.01 9.948E-01  (  2.294E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7438E-01    9.9543E-01   7.6119E-03    1.1390E-01  2.066E-03
Qa-245       8.6701E-01    9.8703E-01   1.8648E-02    1.1422E-01  7.208E-03
Qa-344       8.7434E-01    9.9537E-01   9.7322E-03    1.1405E-01  2.158E-03
Qa-779       8.7129E-01    9.9190E-01   2.0617E-02    1.1510E-01  6.249E-03
Qa-964       8.7487E-01    9.9598E-01   2.0153E-02    1.1548E-01  5.184E-03
Qa-1408      8.7383E-01    9.9480E-01   1.7913E-02    1.1497E-01  2.294E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1100.8 to  2035.5 keV)     5.236E+00  uCi           
Total Decayed Activity ( 1100.8 to  2035.5 keV) 5.9605064E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130513001_QCAsLeft                                                        
Acquired: 5/13/2013 07:27:43
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.81      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130513001_QCAsLeft.An1

Acquisition information
Start time:                 5/13/2013 07:27:43
Live time:                600
Real time:                682
Dead time:                 12.05 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0288

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.71     7871.   2.04   1.08  1.739E-02
45.22     4393.   2.41   0.78  1.723E-02
46.61     1272.   9.03   0.78  1.718E-02
121.76    83158.   0.38   0.86  1.492E-02   121.78  28.410  1.006E+00 QA122 
244.76    16796.   0.85   1.00  1.122E-02   244.70   7.550  1.017E+00 Qa245 
295.97      910.   8.07   1.04  1.013E-02
344.23    47985.   0.47   1.10  9.109E-03   344.28  26.590  1.016E+00 Qa344 
367.58     1571.   4.65   1.17  8.883E-03
411.05     3444.   2.67   1.05  8.464E-03
443.91     4568.   2.03   1.18  8.147E-03
488.66      575.   8.27   1.24  7.716E-03
503.32      249.  17.79   1.26  7.575E-03
563.92      476.  12.49   1.22  6.989E-03
586.32      586.   8.46   1.33  6.773E-03
674.70      217.  19.66   1.41  5.920E-03
678.67      552.   8.36   1.41  5.882E-03
688.60     1006.   6.37   1.46  5.787E-03
719.50      372.  12.14   1.45  5.489E-03
764.89      319.  16.07   1.18  5.051E-03
778.93    12271.   1.12   1.48  4.916E-03   778.90  12.970  9.870E-01 Qa779 
810.32      287.  19.48   0.96  4.795E-03
867.46     3837.   2.53   1.52  4.574E-03
919.40      419.  14.06   1.61  4.374E-03
926.48      235.  14.49   1.61  4.346E-03
964.05    12175.   1.02   1.66  4.202E-03   964.08  14.500  1.025E+00 Qa964 

1005.03      621.   8.83   1.37  4.108E-03
1085.86     7810.   1.21   1.73  3.922E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1089.91     1384.   4.20   1.73  3.913E-03
1112.03    10456.   1.14   1.68  3.862E-03
1213.04     1015.   4.62   1.94  3.630E-03
1249.84      178.  18.85   1.28  3.545E-03
1299.12     1080.   3.94   1.74  3.432E-03
1407.99    13040.   0.90   1.93  3.182E-03  1408.01  20.850  1.008E+00 Qa1408
1457.61      335.   6.16   1.48  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.20    39.71      7197.      7871. 4.526E+05    4.09   1.078  -      s 
181.24    45.20      3403.      4393. 2.550E+05    4.82   0.776  -       D
186.76    46.58      5961.      1272. 7.404E+04   18.05   0.778  -       D

1183.44   295.97      1604.       910. 8.985E+04   16.15   1.038  -        
1469.68   367.58      1212.      1571. 1.769E+05    9.29   1.171  -      s 
1643.49   411.05      1430.      3444. 4.069E+05    5.34   1.050  -        
1774.85   443.91      1230.      4568. 5.607E+05    4.07   1.184  -        
1953.43   488.58      1094.       612. 7.930E+04   20.68   1.104  -        
2011.70   503.15       942.       314. 4.140E+04   35.20   0.861  -      s 
2254.67   563.92      1136.       476. 6.816E+04   24.99   1.218  -        
2344.26   586.29       936.       586. 8.651E+04   16.92   1.333  -       D
2713.94   678.77       979.       536. 9.113E+04   22.60   1.443  -        
2753.25   688.60       941.      1006. 1.739E+05   12.74   1.457  -        
2876.85   719.51      1000.       352. 6.420E+04   33.34   1.115  -        
3058.38   764.89       796.       319. 6.314E+04   32.15   1.179  -        
3240.04   810.32       884.       287. 5.977E+04   38.96   0.959  -      s 
3468.59   867.46      1334.      3837. 8.387E+05    5.07   1.523  -        
3676.36   919.40       783.       419. 9.579E+04   28.13   1.608  -        
3704.69   926.53       462.       235. 5.404E+04   28.99   1.614  -       D
4018.93  1005.03       554.       621. 1.511E+05   17.66   1.375  -        
4342.28  1085.82       564.      7810. 1.991E+06    2.42   1.728  -       D
4358.48  1089.87       999.      1384. 3.536E+05    8.41   1.730  -       D
4446.98  1112.03       776.     10456. 2.708E+06    2.28   1.684  -        
4851.16  1213.04       311.      1015. 2.797E+05    9.23   1.943  -        
4998.41  1249.84       237.       178. 5.021E+04   37.70   1.281  -      s 
5195.60  1299.12       152.      1080. 3.147E+05    7.88   1.743  -        
5829.90  1457.61        17.       335. 1.091E+05   12.33   1.478  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5597.     83158.   138.596     0.76   0.859 
Qa-245    978.73   244.76      2599.     16687.    27.811     1.86   1.007 
Qa-344   1376.34   344.23      1844.     47435.    79.059     0.97   1.097 
Qa-779   3114.49   778.93      1505.     12271.    20.452     2.23   1.484 
Qa-964   3854.99   964.05       818.     12175.    20.291     2.05   1.657 
Qa-1408  5631.31  1407.99       143.     13040.    21.734     1.80   1.925 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0061E+00                                      4.94E+03             
121.78 1.006E+00  (  2.109E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0105E+00                                      4.94E+03             
244.70 1.010E+00  (  7.193E-03 9.28E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.004E+00  (  2.118E-03 4.87E-01 2.66E+01 G  

Qa-779       9.8698E-01                                      4.94E+03             
778.90 9.870E-01  (  7.270E-03 1.12E+00 1.30E+01 G  

Qa-964       1.0248E+00                                      4.94E+03             
964.08 1.025E+00  (  5.611E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0081E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.152E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8376E-01    1.0061E+00   7.6285E-03    1.1511E-01  2.109E-03
Qa-245       8.8761E-01    1.0105E+00   1.8749E-02    1.1687E-01  7.193E-03
Qa-344       8.8233E-01    1.0045E+00   9.7808E-03    1.1509E-01  2.118E-03
Qa-779       8.6696E-01    9.8698E-01   2.2022E-02    1.1481E-01  7.270E-03
Qa-964       9.0014E-01    1.0248E+00   2.0979E-02    1.1886E-01  5.611E-03
Qa-1408      8.8549E-01    1.0081E+00   1.8151E-02    1.1651E-01  2.152E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.306E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 6.0408649E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130424002_BG                                                              
Acquired: 4/24/2013 08:01:04
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130424002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130424002_BG.An1

Acquisition information
Start time:                 4/24/2013 08:01:04
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               4/24/2013 07:28:32
Zero offset:           0.135 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.189E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.84keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.0297E+01
Bi-214  <    3.4587E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    2.2773E+01
Pa-234  <    2.4132E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.9566E+00
Ra-226  <    7.8825E+00
Th-234  <    8.5554E+00
Tl-208  <    1.2599E+00
U-235   <    5.2973E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130513002_BG                                                              
Acquired: 5/13/2013 07:36:16
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.12      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:36:16
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:22:05
Zero offset:           0.151 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.227E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.90keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
116.35        9.  46.71   0.40  1.571E-02
511.81       15.  32.49   0.54  7.995E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

464.34   116.35         4.         9. 5.792E+02   93.43   0.399  -      s 
2045.29   511.81         3.        15. 1.851E+03   64.98   0.544  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    2.4859E+01
Bi-214  <    3.2354E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    4.6209E+00
Pb-212  <    1.4287E+00
Pb-214  <    2.5259E+00
Ra-226  <    1.5765E+01
Th-234  <    1.3527E+01
Tl-208  <    1.5430E+00
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130513002_BG                                                              
Acquired: 5/13/2013 07:27:15
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.92      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

274 of 307



ORTEC g v - i (1087) Env32  G53W4.26  5/13/2013 07:37:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130513002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:27:15
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:23:08
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.921E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    3.1462E+00
Eu-154  <    6.8345E+00
K-40    <    2.8716E+01
Pa-234  <    2.5510E+00
Pb-212  <    7.5126E-01
Pb-214  <    1.6752E+00
Ra-226  <    2.7570E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    7.5091E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130513002_BG                                                              
Acquired: 5/13/2013 07:40:41
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.07      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130513002_BG.An1

Acquisition information
Start time:                 5/13/2013 07:40:41
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/13/2013 07:39:35
Zero offset:          -0.128 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.424E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    2.6060E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    4.5356E+00
Eu-154  <    7.0096E+00
K-40    <    2.6896E+01
Pa-234  <    1.4582E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    8.7795E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130513002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513164597

Instrument : HPGE02                           Begun : 04/24/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130424_001  RCCV    QUALITY CONTROL CHEC               04/24/13 07:17 1.0 1          
002  2_20130424_002  RIB     BACKGROUND CONTAMINA               04/24/13 08:01 1.0            
003  2_20130424_003  LCS     QC681164             Soil   196641 04/24/13 09:37 1.0 2          
004  2_20130424_004  LCS     QC680978             Soil   196596 04/24/13 10:24 1.0 2          
005  2_20130424_005  LCS     QC681512             Soil   196731 04/24/13 11:12 1.0 2          
006  2_20130424_006  BLANK   QC682074             Soil   196866 04/24/13 12:09 1.0            
007  2_20130424_007  BLANK   QC680977             Soil   196596 04/24/13 13:04 1.0            
008  2_20130424_008  BLANK   QC681511             Soil   196731 04/24/13 13:56 1.0            
009  2_20130424_009  BLANK   QC681686             Soil   196779 04/24/13 14:45 1.0            
010  2_20130424_010  BLANK   QC681163             Soil   196641 04/24/13 15:47 1.0            
011  2_20130424_011  SAMPLE  244032-001           Soil   196422 04/24/13 16:51 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513191951

Instrument : HPGE02                           Begun : 05/13/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:11 1.0 1          
002  2_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:36 1.0            
003  2_20130513_003  SAMPLE  244327-006           Soil   196641 05/13/13 08:00 1.0            
004  2_20130513_004  SAMPLE  244328-004           Soil   196731 05/13/13 09:14 1.0            
005  2_20130513_005  SAMPLE  244328-002           Soil   196731 05/13/13 10:19 1.0            
006  2_20130513_006  MSS     244328-001           Soil   196731 05/13/13 11:46 1.0            
007  2_20130513_007  MSS     244328-006           Soil   196731 05/13/13 12:48 1.0            
008  2_20130513_008  SAMPLE  244329-001           Soil   196731 05/13/13 13:40 1.0            
009  2_20130513_009  SDUP    QC682998             Soil   196731 05/13/13 14:29 1.0            
010  2_20130513_010  SAMPLE  244329-005           Soil   196731 05/13/13 15:48 1.0            
011  2_20130513_011  LCS     QC684755             Soil   197513 05/13/13 16:42 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523191952

Instrument : HPGE03                           Begun : 05/13/13 07:12             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:12 1.0 1          
002  3_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:27 1.0            
003  3_20130513_003  MSS     244533-011           Soil   197163 05/13/13 08:02 1.0            
004  3_20130513_004  SAMPLE  244328-009           Soil   196731 05/13/13 10:22 1.0            
005  3_20130513_005  SDUP    QC682997             Soil   196731 05/13/13 11:51 1.0            
006  3_20130513_006  SAMPLE  244329-002           Soil   196731 05/13/13 12:53 1.0            
007  3_20130513_007  SAMPLE  244328-011           Soil   196731 05/13/13 13:43 1.0            
008  3_20130513_008  SAMPLE  244328-010           Soil   196731 05/13/13 14:30 1.0            
009  3_20130513_009  SAMPLE  244329-004           Soil   196731 05/13/13 15:49 1.0            
010  3_20130513_010  BLANK   QC684754             Soil   197513 05/13/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533191967

Instrument : HPGE04                           Begun : 05/13/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130513_001  RCCV    QUALITY CONTROL CHEC               05/13/13 07:27 1.0 1          
002  4_20130513_002  RIB     BACKGROUND CONTAMINA               05/13/13 07:40 1.0            
003  4_20130513_003  SAMPLE  244328-003           Soil   196731 05/13/13 09:18 1.0            
004  4_20130513_004  SAMPLE  244328-008           Soil   196731 05/13/13 10:31 1.0            
005  4_20130513_005  SAMPLE  244328-005           Soil   196731 05/13/13 11:54 1.0            
006  4_20130513_006  SAMPLE  244328-007           Soil   196731 05/13/13 12:56 1.0            
007  4_20130513_007  SAMPLE  244328-012           Soil   196731 05/13/13 13:52 1.0            
008  4_20130513_008  SAMPLE  244329-006           Soil   196731 05/13/13 14:40 1.0            
009  4_20130513_009  SAMPLE  244329-003           Soil   196731 05/13/13 15:51 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 24-MAY-2013 09:00

Batch Number : 196731                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 26-MAR-2013 15:09              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      243978-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  GS 186                     

1      244858-001                      286.79  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:13  RA226     alias:243978-001 

2      243978-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  GS 186                     

2      244858-002                      304.45  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:19  RA226     alias:243978-002 

3      243978-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  GS 186                     

3      244858-003                      301.26  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:21  RA226     alias:243978-003 

4      243978-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  GS 186                     

4      244858-004                      297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:28  RA226     alias:243978-004 

5      243978-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  GS 186                     

5      244858-005                      296.6   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:34  RA226     alias:243978-005 

6      243978-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  GS 186                     

6      244858-006                      325.18  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:40  RA226     alias:243978-006 

7      243978-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  GS 186                     

7      244858-007                      303.02  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:46  RA226     alias:243978-007 

8      243978-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  GS 186                     

8      244858-008                      300.51  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:51  RA226     alias:243978-008 

9      243978-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  GS 186                     

9      244858-009                      301.15  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:36  RA226     alias:243978-009 

10     243978-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  GS 186                     

10     244858-010                      270.01  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:42  RA226     alias:243978-010 

11     243978-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  GS 186                     

11     244858-011                      319.53  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:48  RA226     alias:243978-011 

12     243978-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  GS 186                     

12     244858-012                      299.47  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 14:54  RA226     alias:243978-012 

13     243979-001                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  GS 186                     

13     244858-013                      309.17  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:03  RA226     alias:243979-001 

14     243979-002                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  GS 186                     

14     244858-014                      300.16  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:09  RA226     alias:243979-002 

15     243979-003                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  GS 186                     

15     244858-015                      292.23  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:21  RA226     alias:243979-003 

16     243979-004                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

16     244858-016                      257.38  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-004 

17     243979-005                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  GS 186                     

17     244858-017                      287     26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:22  RA226     alias:243979-005 

18     243979-006                      305.44  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:24  GS 186                     

19     243979-007                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

19     244858-018                      336.5   26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-007 

20     243979-008                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  GS 186                     

20     244858-019                      267.37  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 15:25  RA226     alias:243979-008 

21     243989-001                      294.13  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

22     243989-002                      281.9   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 10:08  GS 186                     

23     243989-003                      305.95  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:13  GS 186                     

24     243880-001                      337.76  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:14  GS 186                     

25     243880-002                      367.79  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:18  GS 186                     

26     243881-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

26     244328-001                      350.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:243881-001 

27     243881-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  GS 186                     

27     244328-002                      322.84  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:30  RA226     alias:243881-002 

28     243881-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

28     244328-003                      353.77  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:37  RA226     alias:243881-003 

29     243881-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  GS 186                     

29     244328-004                      360.08  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:43  RA226     alias:243881-004 

30     243881-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  GS 186                     

30     244328-005                      300.57  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:49  RA226     alias:243881-005 

31     243881-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

31     244328-006                      339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:243881-006 

32     243881-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  GS 186                     

32     244328-007                      339.66  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:01  RA226     alias:243881-007 

33     243881-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  GS 186                     

33     244328-008                      341.62  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:05  RA226     alias:243881-008 

34     243881-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  GS 186                     

34     244328-009                      332.01  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 13:57  RA226     alias:243881-009 

35     243881-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  GS 186                     

35     244328-010                      350.4   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:02  RA226     alias:243881-010 

36     243881-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  GS 186                     

36     244328-011                      328.96  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:10  RA226     alias:243881-011 

37     243881-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  GS 186                     

37     244328-012                      341.7   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:17  RA226     alias:243881-012 

38     243882-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  GS 186                     

38     244329-001                      335.87  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:21  RA226     alias:243882-001 

39     243882-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  GS 186                     

39     244329-002                      351.54  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:31  RA226     alias:243882-002 

40     243882-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  GS 186                     

40     244329-003                      342.34  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:36  RA226     alias:243882-003 

41     243882-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  GS 186                     

41     244329-004                      331.16  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:42  RA226     alias:243882-004 

42     243882-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  GS 186                     

42     244329-005                      332.1   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:47  RA226     alias:243882-005 

43     243882-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  GS 186                     

43     244329-006                      356.75  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 14:58  RA226     alias:243882-006 

44     243976-001                      312.6   26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:45  GS 186                     

45     243976-002                      303.37  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:46  GS 186                     

46     243976-003                      327.73  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

47     243976-004                      396.05  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:47  GS 186                     

48     244030-001                      314.65  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:53  GS 186                     

49     244030-002                      370.89  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:57  GS 186                     

50     244030-003                      356.96  26-MAR-2013 15:16  27-MAR-2013 14:10  01-APR-2013 09:59  GS 186                     

QC1    QC681511    BLANK               318.84  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:11  GS 186                     

QC2    QC681512    LCS                 309.28  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:09  GS 186                     

4      QC681513    SDUP of 243978-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  GS 186                     

26     QC681514    SDUP of 243881-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  GS 186                     

31     QC681515    SDUP of 243881-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  GS 186                     

26     QC682997    SDUP of 244328-001  365.52  26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:25  RA226     alias:QC681514   

31     QC682998    SDUP of 244328-006  339.3   26-MAR-2013 15:16  27-MAR-2013 14:10  29-MAR-2013 12:56  RA226     alias:QC681515   

4      QC686204    SDUP of 244858-004  297.92  26-MAR-2013 15:16  27-MAR-2013 14:10  28-MAR-2013 13:33  RA226     alias:QC681513   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



307 of 307

Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835K: . 

SDG# Fraction 

244408 Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835KCov_HPSCT012.wpd 



Please feel free to contact us if you have any questions. 

Sincerely, 

?!~~ 
Andrew Kong 
Project Manager/Chemist 

29835KCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

01-Apr-2013 12-PCT-317-032 244408-012 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-031 244408-011 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-031DUP QC683473DUP DUP GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-030 244408-010 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-029 244408-009 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-028 244408-008 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-028DU P QC683472DUP DUP GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-027 244408-007 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-026 244408-006 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-025 244408-005 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-024 244408-004 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-023 244408-003 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-022 244408-002 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-021 244408-001 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
JV = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244408 

EDD Filename: 244408 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29835MCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244408 
(No Outliers) 



LDC #: 29835K35 

SDG #: 244408 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:Wt.t/1') 

Page:~of_,_ 
Reviewer: 0'1eo 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatica A[ea I I 
-I. Technical holding times Samplinq dates: 

II. Initial calibration -A 
Ill. Calibration verification Pi 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ u.o 
VII. Laboratory control samples N L(~C, -
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
VII r:-1-1 1-1--1#- -

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: ~ \ ~, 
1 12-PCT-317-021 11 12-PCT-317-031 21 

2 12-PCT-317-022 12 12-PCT-317-032 22 

3 12-PCT-317-023 13 12-PCT-317-028DUP 23 

4 12-PCT-317-024 14 12-PCT-317-031 DUP 24 

5 12-PCT-317-025 15 25 

6 12-PCT-317-026 16 26 

7 12-PCT-317-027 17 27 

8 12-PCT-317-028 18 28 

9 12-PCT-317-029 19 29 

10 12-PCT-317-030 20 30 

Ccmmeats 

L-f I, I,~ 

D = Duplicate 
TB = Trip blank 

.J 

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29835K35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244408
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-317-021       244408-001
12-PCT-317-022       244408-002
12-PCT-317-023       244408-003
12-PCT-317-024       244408-004
12-PCT-317-025       244408-005
12-PCT-317-026       244408-006
12-PCT-317-027       244408-007
12-PCT-317-028       244408-008
12-PCT-317-029       244408-009
12-PCT-317-030       244408-010
12-PCT-317-031       244408-011
12-PCT-317-032       244408-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 387

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244408
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/09/13
Samples Received:         04/01/13

This data package contains sample and QC results for twelve undef samples,
requested for the above referenced project on 04/09/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

A number of samples were analysed with < 300 grams in the can. 244408-009,
244408-011, and QC683473 were analysed with > 400 grams in the can.

MDA above Project MDA was observed for europium-154 in 244408-002; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
19.0
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Chain of Custody
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r:;;;:') TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

. San Diego, CA~2101 (2-r::- 4 / z_/ 1-:, 
Project Name PO Number 

P.arcel C Trench Survey 
Project Location Project Number 

Hunters Point Naval Shipyard 

Sampler Name Airbill Number 
m An.J~R,rW 

N/A 

40440012 

-· 
N/A 

Chain-of-Custody Record 

G s A 
A R L 
M 9 p 
M 0 H 
A A 
s 
p· 

Project Contact Project Contact Phone E 
Rick Weingarz 415-615-2733 C 

SAMPLE ID DATE TIME Containers LEVEL TYPE 
T 

1 1 1 COMMENTS A 
T 

12-PCT-317-021 41112013 1i:;;,2~ 1 2 S1 ~ □ □ 
12-PCT-317-022 41112013 1'5 I") 1 2 S1 ~ □ □ 
12-PCT-317-023 411/2013 lS'ol, 1 2 S1 ~ □ □ 
12-PCT-317-024 41112013 /'-{o<,. 1 2 S1 ~ □ □ 
12-PCT-317-025 41112013 115"1 1 2 S1 ~ □ □ 
12-PCT-317-026 41112013 1:,$""0 1 2 S1 ~ □ □ 
12-PCT-317-027 41112013 i3'·\\ 

1 2 S1 ~ □ □ 
12-PCT-317-028 41112013 \':>>'i 1 2 S1 ~ □ □ "D•·""-'-'' 

12-PCT-317-029 4/112013 \")) I 1 2 S1 ~ □ □ 
12-PCT-317-030 41112013 \1,'1.. 1..- 1 2 S1 ~ □ □ 
12-PCT-317-031 41112013 \:>IY 1 2 S1 ~ □ □ 
12-PCT-317-032 41112013 130'-/ 1 2 S1 ~ □ □ 

Date • · 
rN Q/ ( J 

Time 1 S )'f Company i e--c::;:,,r 
Date ReceiYed by: (signature) 

Time Company 

TS 00424 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORY ID . .......,...-
;J.4..Lf-tu?, -3/- -/- ;_3 

;:; '-N C//J i - lufJ/M ;It , 
LOCATION (j 

$Al\1PLE CONDJTION l,JPQN RECEIPT (FOR LABORATOR~ 
t----------+---------------1WMPE;RA.TURE: SAMPLE(;()NDITIONi COOLERSEAL: · CompQ.fly Time Company 

elinquished by: (signature) Date ReceiYed by: (signature) 

•, , . 

. l· 

Page 1 of 1 

. Project Information 

Section 

£-f Lh1tJJl-3 
SAMPLE ID 

IIIIHIIIIIDIIIH!IIIHlll~llllrnllDl!III~ 
IIIIHII IIIUIH H 11!!1111~111111111111111111111 
1~11111111111111 H MIIIHlll~lll 111111111 I IIU 
ll!~l!ll!IIHHWllllllll~IIIIIIIIHlillll 
l.lllllllillHHMllllllDll!Dlllllllilllllll 
llmlll!IIH Ill 11111111! IIIIUII llHIIIIIIIII 
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llillill!llH UWHI 111111111 lffl IHIIIIIHII 
IIHlllll!IIIIHffllllll!HIH!IIIDH!lllllil~ 
lllllll!IIHIHH m1111111m 111111 IIIIIUH 
IWIHIIHl!IIH H fflll lllllli H Im MIIIIIIIII 
11nmHIIIIIHIHHRIIIIIIIUIIIIIWlffllll 

TU317 

Systematic 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-021                Received:        04/01/13                      
Lab ID:          244408-001                    Prepared:        04/02/13 09:33                
Matrix:          Soil                          Analyzed:        05/07/13 12:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   296.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03701 U        0.1632         0.1321            0.9     
Bismuth-212                          0.9247           0.4414         0.1962                    
Bismuth-214                          0.4122           0.08800        0.03872                   
Cesium-137                          -0.01421 U        0.03182        0.02486           0.07    
Cobalt-60                           -0.01142 U        0.03187        0.02471           0.03    
Europium-152                         0.005993 U       0.02180        0.04675           0.1     
Europium-154                         0.04896 U        0.1436         0.1427            0.2     
Lead-212                             0.5011           0.08557        0.04404                   
Lead-214                             0.5218           0.1168         0.05462                   
Potassium-40                         8.466            1.009          0.3200                    
Protactinium-234                    -0.05143 U        0.1266         0.1017                    
Radium-226 (By Bismuth-214)          0.4122           0.08800        0.03872           0.2     
Thallium-208                         0.1683           0.04203        0.01601                   
Thorium-232 (By Actinium-228)        0.5333           0.1347         0.05464           0.9     
Thorium-234                          0.4316 U         0.6529         1.144                     
Uranium-235                          0.05816 U        0.03039        0.1424            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-022                Received:        04/01/13                      
Lab ID:          244408-002                    Prepared:        04/02/13 09:48                
Matrix:          Soil                          Analyzed:        05/07/13 12:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   261.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:13                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.07625 U        0.2278        0.1833            0.9     
Bismuth-212                          0.3403           0.5173        0.3122                    
Bismuth-214                          0.5128           0.1065        0.04597                   
Cesium-137                           0.003682 U       0.02371       0.01899           0.07    
Cobalt-60                            0.0006089 U      0.02802       0.02298           0.03    
Europium-152                         0.02542 U        0.05026       0.06917           0.1     
Europium-154                         0.01741 U b      0.04356       0.2874            0.2     
Lead-212                             0.4760           0.09883       0.05322                   
Lead-214                             0.5369           0.1215        0.05644                   
Potassium-40                         7.989            1.032         0.3269                    
Protactinium-234                     0.03297 U        0.08185       0.1050                    
Radium-226 (By Bismuth-214)          0.5128           0.1065        0.04597           0.2     
Thallium-208                         0.2192           0.04946       0.01784                   
Thorium-232 (By Actinium-228)        0.7310           0.1675        0.04492           0.9     
Thorium-234                          0.5365 U         1.774         1.431                     
Uranium-235                          0.03948 U        0.04831       0.1502            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-023                Received:        04/01/13                      
Lab ID:          244408-003                    Prepared:        04/02/13 09:55                
Matrix:          Soil                          Analyzed:        05/07/13 12:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006701 U       0.1172         0.09596           0.9    
Bismuth-212                          0.2331 U         0.3597         0.2364                   
Bismuth-214                          0.04794          0.04174        0.03254                  
Cesium-137                           0 U              0.007803       0.01613           0.07   
Cobalt-60                            0.01077 U        0.01784        0.01223           0.03   
Europium-152                         0.01189 U        0.01454        0.03226           0.1    
Europium-154                         0.02259 U        0.06452        0.1035            0.2    
Lead-212                             0.07532          0.04186        0.02593                  
Lead-214                             0.08508          0.05389        0.03498                  
Potassium-40                         6.008            0.7753         0.2248                   
Protactinium-234                     0.04616 U        0.07608        0.05788                  
Radium-226 (By Bismuth-214)          0.04794          0.04174        0.03254           0.2    
Thallium-208                         0.02687          0.02177        0.01507                  
Thorium-232 (By Actinium-228)        0.05537          0.06394        0.05094           0.9    
Thorium-234                          0.1939 U         0.4094         0.6383                   
Uranium-235                          0.06494 U        0.06624        0.09128           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-024                Received:        04/01/13                      
Lab ID:          244408-004                    Prepared:        04/02/13 10:01                
Matrix:          Soil                          Analyzed:        05/07/13 13:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.9 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 14:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03097 U        0.1791         0.1460            0.9     
Bismuth-212                          0.7951           0.4209         0.2734                    
Bismuth-214                          0.5708           0.09060        0.03402                   
Cesium-137                           0.007455 U       0.02415        0.01909           0.07    
Cobalt-60                            0.008798 U       0.01946        0.02023           0.03    
Europium-152                         0.04777 U        0.06698        0.05885           0.1     
Europium-154                         0.02592 U        0.05622        0.1237            0.2     
Lead-212                             0.6662           0.09070        0.04516                   
Lead-214                             0.7186           0.1000         0.04041                   
Potassium-40                         9.760            0.9681         0.2486                    
Protactinium-234                     0.03338 U        0.06998        0.09849                   
Radium-226 (By Bismuth-214)          0.5708           0.09060        0.03402           0.2     
Thallium-208                         0.2485           0.04369        0.01477                   
Thorium-232 (By Actinium-228)        0.7885           0.1296         0.08609           0.9     
Thorium-234                          0.5438 U         0.4775         1.120                     
Uranium-235                          0.07442 U        0.03454        0.1154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-025                Received:        04/01/13                      
Lab ID:          244408-005                    Prepared:        04/02/13 10:06                
Matrix:          Soil                          Analyzed:        05/07/13 13:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:57                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05059 U        0.1747         0.1408            0.9     
Bismuth-212                          0.7923           0.3845         0.1905                    
Bismuth-214                          0.3788           0.08291        0.03807                   
Cesium-137                           0.002696 U       0.02509        0.02037           0.07    
Cobalt-60                            0.007509 U       0.02078        0.02171           0.03    
Europium-152                         0.007536 U       0.02388        0.06163           0.1     
Europium-154                         0.02683 U        0.07328        0.1379            0.2     
Lead-212                             0.4498           0.07612        0.04030                   
Lead-214                             0.5378           0.09812        0.04486                   
Potassium-40                         9.136            1.012          0.2936                    
Protactinium-234                    -0.05502 U        0.1217         0.09749                   
Radium-226 (By Bismuth-214)          0.3788           0.08291        0.03807           0.2     
Thallium-208                         0.2106           0.05373        0.02296                   
Thorium-232 (By Actinium-228)        0.7076           0.1320         0.05774           0.9     
Thorium-234                          0.08590 U        0.2436         1.105                     
Uranium-235                          0.05764 U        0.03956        0.1414            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-026                Received:        04/01/13                      
Lab ID:          244408-006                    Prepared:        04/02/13 10:12                
Matrix:          Soil                          Analyzed:        05/07/13 13:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.03480 U        0.1843         0.1500            0.9    
Bismuth-212                          1.224            0.4053         0.1633                   
Bismuth-214                          0.4411           0.08288        0.03268                  
Cesium-137                           0.007889 U       0.02378        0.01871           0.07   
Cobalt-60                            0.004881 U       0.01283        0.01527           0.03   
Europium-152                         0.01467 U        0.04080        0.04036           0.1    
Europium-154                         0.009301 U       0.03345        0.1411            0.2    
Lead-212                             0.5326           0.08102        0.04036                  
Lead-214                             0.5897           0.09843        0.04327                  
Potassium-40                         9.933            1.008          0.2639                   
Protactinium-234                     0.01409 U        0.01752        0.1000                   
Radium-226 (By Bismuth-214)          0.4411           0.08288        0.03268           0.2    
Thallium-208                         0.2080           0.04621        0.02108                  
Thorium-232 (By Actinium-228)        0.7192           0.1215         0.04495           0.9    
Thorium-234                          0.4629 U         0.5150         1.307                    
Uranium-235                          0.05465 U        0.03718        0.1582            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-027                Received:        04/01/13                      
Lab ID:          244408-007                    Prepared:        04/02/13 10:49                
Matrix:          Soil                          Analyzed:        05/07/13 14:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   298.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.08558 U        0.1733         0.1370            0.9    
Bismuth-212                          0.9081           0.3507         0.1349                   
Bismuth-214                          0.4178           0.09691        0.04472                  
Cesium-137                          -0.003532 U       0.02752        0.02228           0.07   
Cobalt-60                            0.01154 U        0.02338        0.01702           0.03   
Europium-152                         0.04069 U        0.05225        0.04550           0.1    
Europium-154                         0.02200 U        0.1890         0.1527            0.2    
Lead-212                             0.4682           0.07987        0.04033                  
Lead-214                             0.5914           0.1039         0.04257                  
Potassium-40                         8.866            1.006          0.2863                   
Protactinium-234                     0.001413 U       0.005353       0.1019                   
Radium-226 (By Bismuth-214)          0.4178           0.09691        0.04472           0.2    
Thallium-208                         0.2068           0.04331        0.01379                  
Thorium-232 (By Actinium-228)        0.6103           0.1283         0.05063           0.9    
Thorium-234                          0.9809 U         0.7383         1.076                    
Uranium-235                          0.04415 U        0.03183        0.1354            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-028                Received:        04/01/13                      
Lab ID:          244408-008                    Prepared:        04/02/13 11:31                
Matrix:          Soil                          Analyzed:        05/07/13 14:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06948 U        0.1737         0.1393            0.9     
Bismuth-212                          0.1391 U         0.3355         0.2878                    
Bismuth-214                          0.4105           0.08881        0.03946                   
Cesium-137                           0.001665 U       0.01894        0.01536           0.07    
Cobalt-60                            0.01633 U        0.01889        0.01694           0.03    
Europium-152                         0.02875 U        0.05949        0.05200           0.1     
Europium-154                         0.01518 U        0.03613        0.1576            0.2     
Lead-212                             0.4321           0.06968        0.03441                   
Lead-214                             0.4641           0.09953        0.04757                   
Potassium-40                         9.126            0.9487         0.2410                    
Protactinium-234                     0.04170 U        0.04781        0.09161                   
Radium-226 (By Bismuth-214)          0.4105           0.08881        0.03946           0.2     
Thallium-208                         0.1745           0.03964        0.01478                   
Thorium-232 (By Actinium-228)        0.3986           0.1146         0.07462           0.9     
Thorium-234                          0.3464 U         0.6198         1.075                     
Uranium-235                          0.04803 U        0.03315        0.1577            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-029                Received:        04/01/13                      
Lab ID:          244408-009                    Prepared:        04/02/13 11:40                
Matrix:          Soil                          Analyzed:        05/07/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   418.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:31                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03044 U        0.1693        0.1381            0.9     
Bismuth-212                          0.9539           0.4249        0.2245                    
Bismuth-214                          0.5822           0.09636       0.03816                   
Cesium-137                          -0.009546 U       0.02333       0.01833           0.07    
Cobalt-60                           -0.0001958 U      0.02415       0.01987           0.03    
Europium-152                         0.02693 U        0.09035       0.05298           0.1     
Europium-154                         0.002202 U       0.01071       0.1334            0.2     
Lead-212                             0.6672           0.07806       0.03731                   
Lead-214                             0.6540           0.08066       0.03428                   
Potassium-40                         7.771            0.7711        0.1675                    
Protactinium-234                     0.04576 U        0.07216       0.09109                   
Radium-226 (By Bismuth-214)          0.5822           0.09636       0.03816           0.2     
Thallium-208                         0.2719           0.04275       0.01569                   
Thorium-232 (By Actinium-228)        0.7913           0.1151        0.05575           0.9     
Thorium-234                          0.9666 U         0.5240        1.109                     
Uranium-235                          0.05855 U        0.04008       0.1694            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-030                Received:        04/01/13                      
Lab ID:          244408-010                    Prepared:        04/02/13 11:46                
Matrix:          Soil                          Analyzed:        05/07/13 16:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03385 U        0.08727        0.06849           0.9     
Bismuth-212                          0.02011 U        0.04399        0.2361                    
Bismuth-214                          0.02860 U        0.04604        0.03529                   
Cesium-137                          -0.005165 U       0.02139        0.01701           0.07    
Cobalt-60                            0.004431 U       0.01128        0.02671           0.03    
Europium-152                         0.01372 U        0.03522        0.04033           0.1     
Europium-154                         0.009326 U       0.08759        0.06671           0.2     
Lead-212                             0.02929          0.03120        0.02402                   
Lead-214                             0.07115          0.04018        0.03157                   
Potassium-40                         8.511            0.8991         0.2514                    
Protactinium-234                     0.02641 U        0.06575        0.05221                   
Radium-226 (By Bismuth-214)          0.02860 U        0.04604        0.03529           0.2     
Thallium-208                         0.01762          0.01791        0.01274                   
Thorium-232 (By Actinium-228)        0.02762 U        0.06384        0.05081           0.9     
Thorium-234                          0.2728 U         0.3609         0.5229                    
Uranium-235                          0.07577 U        0.1162         0.08589           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Received:        04/01/13                      
Lab ID:          244408-011                    Prepared:        04/02/13 11:53                
Matrix:          Soil                          Analyzed:        05/07/13 14:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   416.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04006 U        0.1610         0.1307            0.9    
Bismuth-212                          0.4648           0.3672         0.2417                   
Bismuth-214                          0.5275           0.08660        0.03496                  
Cesium-137                           0.001865 U       0.01950        0.01586           0.07   
Cobalt-60                            0.006457 U       0.01780        0.01738           0.03   
Europium-152                         0.01751 U        0.03533        0.05276           0.1    
Europium-154                         0.009981 U       0.02826        0.1224            0.2    
Lead-212                             0.6090           0.07689        0.03731                  
Lead-214                             0.5793           0.08628        0.04173                  
Potassium-40                         7.883            0.7784         0.1683                   
Protactinium-234                     0.02218 U        0.03314        0.09423                  
Radium-226 (By Bismuth-214)          0.5275           0.08660        0.03496           0.2    
Thallium-208                         0.2251           0.03948        0.01446                  
Thorium-232 (By Actinium-228)        0.7422           0.1206         0.05114           0.9    
Thorium-234                          0.7336 U         0.4632         1.065                    
Uranium-235                          0.06155 U        0.03364        0.1408            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-032                Received:        04/01/13                      
Lab ID:          244408-012                    Prepared:        04/02/13 12:00                
Matrix:          Soil                          Analyzed:        05/07/13 16:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04482 U        0.1547         0.1246            0.9    
Bismuth-212                          0.1143 U         0.09870        0.2883                   
Bismuth-214                          0.2971           0.07906        0.03874                  
Cesium-137                          -0.003310 U       0.02072        0.01664           0.07   
Cobalt-60                            0 U              0.009103       0.02818           0.03   
Europium-152                         0.03935 U        0.06444        0.04456           0.1    
Europium-154                         0.06271 U        0.08610        0.1473            0.2    
Lead-212                             0.2970           0.06042        0.03052                  
Lead-214                             0.3731           0.08360        0.03720                  
Potassium-40                         7.834            0.8864         0.2316                   
Protactinium-234                     0.06710 U        0.1023         0.07654                  
Radium-226 (By Bismuth-214)          0.2971           0.07906        0.03874           0.2    
Thallium-208                         0.1092           0.03129        0.01366                  
Thorium-232 (By Actinium-228)        0.3409           0.08127        0.06101           0.9    
Thorium-234                          0.8123 U         0.3844         0.9981                   
Uranium-235                          0.02359 U        0.02552        0.1264            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/02/13 12:47                
Lab ID:          QC682252                      Analyzed:        05/01/13 09:44                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.03601        0.08293           0.9    
Bismuth-212                         -0.006471 U       0.3220         0.2264                   
Bismuth-214                          0.02252 U        0.02045        0.03911                  
Cesium-137                          -0.002168 U       0.01682        0.01348           0.07   
Cobalt-60                           -0.002265 U       0.01540        0.01207           0.03   
Europium-152                         0.003757 U       0.04422        0.03592           0.1    
Europium-154                         0.03728 U        0.08732        0.1007            0.2    
Lead-212                             0.009525 U       0.01728        0.01869                  
Lead-214                             0.01672 U        0.01824        0.03461                  
Potassium-40                        -0.2950 U         1.848          0.2911                   
Protactinium-234                     0.01677 U        0.05556        0.06860                  
Radium-226 (By Bismuth-214)          0.02252 U        0.02045        0.03911           0.2    
Thallium-208                         0.005454 U       0.01664        0.01587                  
Thorium-232 (By Actinium-228)        0.01253 U        0.03919        0.04898           0.9    
Thorium-234                         -0.02507 U        0.05024        0.5680                   
Uranium-235                          0.001770 U       0.008547       0.09084           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/02/13 09:30                
Type:            LCS                           Analyzed:        05/01/13 11:08                
Lab ID:          QC682253                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   297.91 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.33                0.4520    110.2  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-028                Sampled:         04/01/13 13:38                
Type:            IDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-008                    Prepared:        04/02/13 11:32                
Lab ID:          QC683472                      Analyzed:        05/07/13 14:55                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   322.27 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    -0.06948 U     0.1737      -0.009095 U    0.1626      0.1334           0.9   NC    40  NC      1   

Bismuth-212                       0.1391 U      0.3356       0.5284        0.3560      0.2308                 NC    40  NC      1   

Bismuth-214                       0.4105        0.09075      0.3604        0.08818     0.03969                12.99 40  0.2799  1   

Cesium-137                        0.001665 U    0.01894      0.001327 U    0.02102     0.01714          0.07  NC    40  NC      1   

Cobalt-60                         0.01633 U     0.01891     -0.008066 U    0.02693     0.02100          0.03  NC    40  NC      1   

Europium-152                      0.02875 U     0.05951      0.04513       0.04866     0.02865          0.1   NC    40  NC      1   

Europium-154                      0.01518 U     0.03614      0.02108 U     0.09390     0.09629          0.2   NC    40  NC      1   

Lead-212                          0.4321        0.07831      0.4580        0.08635     0.03800                5.804 40  0.1569  1   

Lead-214                          0.4641        0.1028       0.4738        0.1012      0.04402                2.077 40  0.04773 1   

Potassium-40                      9.126         1.054        8.416         1.067       0.3124                 8.086 40  0.3345  1   

Protactinium-234                  0.04170 U     0.04893     -0.04305 U     0.1226      0.09859                NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.4105        0.09075      0.3604        0.08818     0.03969          0.2   12.99 40  0.2799  1   

Thallium-208                      0.1745        0.04121      0.2071        0.04537     0.01470                17.07 40  0.3763  1   

Thorium-232 (By Actinium-228)     0.3986        0.1182       0.6115        0.1407      0.05379          0.9   42.16 40  0.8225  1   

Thorium-234                       0.3464 U      0.6207       0.3125 U      0.3886      0.9099                 NC    40  NC      1   

Uranium-235                       0.04803 U     0.03329      0.05501 U     0.02960     0.1352           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Sampled:         04/01/13 13:14                
Type:            SDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-011                    Prepared:        04/02/13 11:53                
Lab ID:          QC683473                      Analyzed:        05/07/13 14:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   411.88 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    0.04006 U     0.1610       0.1263 U       0.1651      0.1293           0.9    NC    40  NC     1   

Bismuth-212                      0.4648        0.3679       0.6479         0.3524      0.2121                  32.90 40  0.2541 1   

Bismuth-214                      0.5275        0.08979      0.5605         0.08778     0.03267                 6.055 40  0.1855 1   

Cesium-137                       0.001865 U    0.01950     -0.008110 U     0.02631     0.02098          0.07   NC    40  NC     1   

Cobalt-60                        0.006457 U    0.01781      0.0001835 U    0.01569     0.01289          0.03   NC    40  NC     1   

Europium-152                     0.01751 U     0.03534      0.04735        0.06517     0.04510          0.1    NC    40  NC     1   

Europium-154                     0.009981 U    0.02826      0.02470 U      0.06055     0.1389           0.2    NC    40  NC     1   

Lead-212                         0.6090        0.08862      0.6938         0.09972     0.04315                 13.03 40  0.4506 1   

Lead-214                         0.5793        0.09044      0.6039         0.09189     0.03766                 4.155 40  0.1348 1   

Potassium-40                     7.883         0.8731       8.125          0.9709      0.2788                  3.031 40  0.1316 1   

Protactinium-234                 0.02218 U     0.03360     -0.003454 U     0.005907    0.09505                 NC    40  NC     1   

Radium-226 (By Bismuth-214)      0.5275        0.08979      0.5605         0.08778     0.03267          0.2    6.055 40  0.1855 1   

Thallium-208                     0.2251        0.04202      0.2409         0.04282     0.01419                 6.789 40  0.1865 1   

Thorium-232 (By Actinium-228)    0.7422        0.1320       0.7974         0.1556      0.06068          0.9    7.172 40  0.1920 1   

Thorium-234                      0.7336 U      0.4684       0.5810 U       0.3733      1.291                   NC    40  NC     1   

Uranium-235                      0.06155 U     0.03384      0.06428 U      0.03525     0.1459           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:35:38

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0478 +0.250272*Channel -5.30228e-008*Channel**2

FWHM (ch) =   3.0243 +0.001191*Channel -7.31501e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.88 -0.08%      0.88     0.90   -2.05%
977.54      244.70   244.65  0.02%      1.05     1.03    1.77%

1375.36      344.28   344.16  0.03%      1.14     1.13    0.46%
3114.47      778.90   779.00 -0.01%      1.51     1.51    0.32%
3855.04      964.08   964.07  0.00%      1.62     1.63   -0.97%
5632.40     1408.01  1408.00  0.00%      1.86     1.85    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:57:28

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1160 +0.250218*Channel -3.10516e-008*Channel**2

FWHM (ch) =   3.0492 +0.000960*Channel -2.23508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.88   -1.67%
978.76      244.70   244.76 -0.02%      0.99     0.99   -0.02%

1376.40      344.28   344.23  0.02%      1.10     1.08    1.78%
3114.66      778.90   778.93 -0.00%      1.48     1.46    1.64%
3855.20      964.08   964.06  0.00%      1.57     1.60   -2.51%
5631.55     1408.01  1408.01 -0.00%      1.95     1.94    0.51%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:24:34
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:45:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130507002_BG                                                              
Acquired: 5/7/2013 07:41:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130507002_BG                                                              
Acquired: 5/7/2013 07:58:49
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

38 of 387



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513183324

Instrument : HPGE02                           Begun : 05/07/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:24    1.0    1                     

002     2_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:41    1.0                          

003     2_20130507_003     MSS        244533-016               Soil       197163    05/07/13 07:57    1.0                          

004     2_20130507_004     IDUP       QC684278                 Soil       197163    05/07/13 09:08    1.0                 MASS-    

005     2_20130507_005     SAMPLE     244408-001               Soil       196911    05/07/13 12:29    1.0                 MASS-    

006     2_20130507_006     SAMPLE     244408-004               Soil       196911    05/07/13 13:20    1.0                          

007     2_20130507_007     MSS        244408-008               Soil       196911    05/07/13 14:07    1.0                          

008     2_20130507_008     IDUP       QC683472                 Soil       196911    05/07/13 14:55    1.0                          

009     2_20130507_009     SAMPLE     244408-010               Soil       196911    05/07/13 16:31    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1

43 of 387



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533183345

Instrument : HPGE04                           Begun : 05/07/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:45    1.0    1                     

002     4_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:58    1.0                          

003     4_20130507_003     SAMPLE     244533-018               Soil       197163    05/07/13 08:11    1.0                 MASS-    

004     4_20130507_004     SAMPLE     244408-003               Soil       196911    05/07/13 12:33    1.0                          

005     4_20130507_005     SAMPLE     244408-006               Soil       196911    05/07/13 13:23    1.0                          

006     4_20130507_006     SAMPLE     244408-009               Soil       196911    05/07/13 14:10    1.0                 MASS+    

007     4_20130507_007     MSS        244408-011               Soil       196911    05/07/13 14:59    1.0                 MASS+    

008     4_20130507_008     SAMPLE     244408-012               Soil       196911    05/07/13 16:34    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:06

Batch Number : 196911                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 01-APR-2013 16:41              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244163-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  GS 186                     

1      244408-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  RA226     alias:244163-001 

2      244163-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  GS 186                     

2      244408-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  RA226     alias:244163-002 

3      244163-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  GS 186                     

3      244408-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  RA226     alias:244163-003 

4      244163-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  GS 186                     

4      244408-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  RA226     alias:244163-004 

5      244163-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  GS 186                     

5      244408-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  RA226     alias:244163-005 

6      244163-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  GS 186                     

6      244408-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  RA226     alias:244163-006 

7      244163-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  GS 186                     

7      244408-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  RA226     alias:244163-007 

8      244163-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  GS 186                     

8      244408-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  RA226     alias:244163-008 

9      244163-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  GS 186                     

9      244408-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  RA226     alias:244163-009 

10     244163-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  GS 186                     

10     244408-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  RA226     alias:244163-010 

11     244163-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

11     244408-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:244163-011 

12     244163-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  GS 186                     

12     244408-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  RA226     alias:244163-012 

13     244164-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  GS 186                     

13     244409-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  RA226     alias:244164-001 

14     244164-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  GS 186                     

14     244409-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  RA226     alias:244164-002 

15     244164-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  GS 186                     

15     244409-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  RA226     alias:244164-003 

16     244164-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  GS 186                     

16     244409-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  RA226     alias:244164-004 

17     244164-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  GS 186                     

17     244409-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  RA226     alias:244164-005 

18     244164-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  GS 186                     

18     244409-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  RA226     alias:244164-006 

QC1    QC682252    BLANK               306.11  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:47  GS 186                     

QC2    QC682253    LCS                 297.91  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:30  GS 186                     

8      QC682254    IDUP of 244163-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  GS 186                     

11     QC682255    SDUP of 244163-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

8      QC683472    IDUP of 244408-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  RA226     alias:QC682254   

11     QC683473    SDUP of 244408-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:QC682255   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-021                Received:        04/01/13                      
Lab ID:          244408-001                    Prepared:        04/02/13 09:33                
Matrix:          Soil                          Analyzed:        05/07/13 12:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   296.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:23                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03701 U        0.1632         0.1321            0.9     
Bismuth-212                          0.9247           0.4414         0.1962                    
Bismuth-214                          0.4122           0.08800        0.03872                   
Cesium-137                          -0.01421 U        0.03182        0.02486           0.07    
Cobalt-60                           -0.01142 U        0.03187        0.02471           0.03    
Europium-152                         0.005993 U       0.02180        0.04675           0.1     
Europium-154                         0.04896 U        0.1436         0.1427            0.2     
Lead-212                             0.5011           0.08557        0.04404                   
Lead-214                             0.5218           0.1168         0.05462                   
Potassium-40                         8.466            1.009          0.3200                    
Protactinium-234                    -0.05143 U        0.1266         0.1017                    
Radium-226 (By Bismuth-214)          0.4122           0.08800        0.03872           0.2     
Thallium-208                         0.1683           0.04203        0.01601                   
Thorium-232 (By Actinium-228)        0.5333           0.1347         0.05464           0.9     
Thorium-234                          0.4316 U         0.6529         1.144                     
Uranium-235                          0.05816 U        0.03039        0.1424            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244408-001                   Client ID : 12-PCT-317-021        

Seqnum : 1513183324005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130507_005                                Batch         : 196911                       Time      : 07-MAY-2013 12:29     

Cal    : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14     Caldate       : 07-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 296.78 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03701           0.1321       0.9      .16315           .16317           0           u        

Bismuth-212                         0.9247            0.1962                .44139           .44392           -0.0065     u        

Bismuth-214                         0.4122            0.03872               .087999          .089973          0.023       u        

Cesium-137                          -0.01421          0.02486      0.07     .031817          .031823          -0.0022     u        

Cobalt-60                           -0.01142          0.02471      0.03     .031871          .031875          -0.0023     u        

Europium-152                        0.005993          0.04675      0.1      .021799          .021802          0.0038      u        

Europium-154                        0.04896           0.1427       0.2      .14357           .14359           0.037       u        

Lead-212                            0.5011            0.04404               .085565          .095073          0.0095      u        

Lead-214                            0.5218            0.05462               .11682           .12038           0.017       u        

Potassium-40                        8.466             0.3200                1.0094           1.0954           -0.30       u        

Protactinium-234                    -0.05143          0.1017                .12657           .12721           0.017       u        

Radium-226 (By Bismuth-214)         0.4122            0.03872      0.2      .087999          .089973          0.023       u        

Thallium-208                        0.1683            0.01601               .042031          .043413          0.0055      u        

Thorium-232 (By Actinium-228)       0.5333            0.05464      0.9      .13471           .14015           0.013       u        

Thorium-234                         0.4316            1.144                 .65289           .65416           -0.025      u        

Uranium-235                         0.05816           0.1424       0.18     .030386          .030616          0.0018      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1513183324005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-021          
Sample Description: 244408-001, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 15:23            Live Time: 2700   sec

Acquisition Time: 5/7/2013 12:29:44         Real Time: 2702   sec
Analysis Time: 5/7/2013 13:14            Dead Time: 0.08   %

Analysis Quantity: 2.968E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.333E-01      1.347E-01      1.401E-01      5.464E-02
Am-241    #AB    3.701E-02      1.632E-01      1.632E-01      1.321E-01
Bi-212           9.247E-01      4.414E-01      4.439E-01      1.962E-01
Bi-214           4.122E-01      8.800E-02      8.997E-02      3.872E-02
Co-60     #AB   -1.142E-02      3.187E-02      3.187E-02      2.471E-02
Cs-137    #AB   -1.421E-02      3.182E-02      3.182E-02      2.486E-02
Eu-152    #AB    5.993E-03      2.180E-02      2.180E-02      4.675E-02
Eu-154    #AB    4.896E-02      1.436E-01      1.436E-01      1.427E-01
K-40             8.466E+00      1.009E+00      1.095E+00      3.200E-01
Pa-234    #AB   -5.143E-02      1.266E-01      1.272E-01      1.017E-01
Pb-212    #      5.011E-01      8.557E-02      9.507E-02      4.404E-02
Pb-214           5.218E-01      1.168E-01      1.204E-01      5.462E-02
Ra-226    #      1.760E+00      7.119E-01      7.218E-01      4.150E-01
Th-234    #AB    4.316E-01      6.529E-01      6.542E-01      1.144E+00
Tl-208           1.683E-01      4.203E-02      4.341E-02      1.601E-02
U-235      AB    5.816E-02      3.039E-02      3.062E-02      1.424E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.387E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

Sample description                                             
244408-001, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507_005.An1

Acquisition information
Start time:                 5/7/2013 12:29:44
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9678E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9678E+02) = 

9.1068E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 15:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1727

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.73        6. 220.39   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.62        9. 168.86   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.66       58.  25.68   0.84  2.834E-02
77.06      101.  16.24   0.85  3.014E-02
87.20       63.  26.45   0.51  3.666E-02
92.76       23.  67.45   0.87  3.990E-02    92.59   4.343  4.604E-01 Th234 

93.35   5.760  3.439E-01 U235  
93.35   4.100  4.831E-01 Ac228 

92.76       23.  67.45   0.87  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.439E-01 U235  
93.35   4.100  4.831E-01 Ac228 

92.78       22.  75.63   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.300E-01 U235  
93.35   4.100  4.636E-01 Ac228 

121.59        8. 191.91   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
124.67        4. 331.72   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
163.43        3. 500.98   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
186.02       59.  26.12   0.97  4.819E-02   185.72  57.000  7.293E-02 U235  

186.21   3.555  1.170E+00 Ra226 
186.03       89.  20.23   1.26  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.760E+00 Ra226 
238.34      286.   8.36   1.16  4.321E-02   238.63  43.600  5.011E-01 Pb212 
241.70       59.  26.61   0.85  4.285E-02   242.00   7.268  6.404E-01 Pb214 
294.89      110.  16.06   0.87  3.816E-02   295.22  18.414  5.038E-01 Pb214 
299.85       28.  36.99   1.09  3.774E-02   300.09   3.180  7.882E-01 Pb212 
338.15       57.  25.54   0.75  3.494E-02   338.32  11.400  4.844E-01 Ac228 
351.71      188.  10.84   0.81  3.405E-02   351.93  35.600  5.068E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
582.83      102.  12.48   1.30  2.416E-02   583.19  85.000  1.683E-01 Tl208 
609.21      130.  10.07   1.89  2.345E-02   609.31  45.490  4.122E-01 Bi214 
727.33       34.  23.87   0.51  2.078E-02   727.33   6.650  8.323E-01 Bi212 
785.53       10.  69.08   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.31        7. 100.66   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
874.57        3. 186.07   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.19       80.  13.31   1.44  1.779E-02   911.20  26.200  5.753E-01 Ac228 
968.83       40.  24.62   1.63  1.704E-02   968.96  15.900  4.990E-01 Ac228 
996.16        3. 226.67   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.63       42.  19.14   0.49  1.535E-02  1120.29  14.910  6.130E-01 Bi214 
1460.49      332.   5.63   1.66  1.254E-02  1460.82  10.550  8.466E+00 K40   
1763.60       11.  40.13   1.94  1.069E-02  1764.49  15.310  2.202E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.63    74.78        93.        42. 1.493E+03   69.88   0.621  -      sM
308.23    77.18       120.        80. 2.668E+03   46.90   0.728  -       M
348.25    87.20        92.        63. 1.710E+03   52.90   0.514  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.47    59.73        84.         6.     0.002   440.78   0.827s
Th-234    254.02    63.62       104.         9.     0.003   337.73   0.831s
Th-234    370.55    92.78       133.        22.     0.008   151.26   0.865s
U-235     372.84    93.35       113.        23.     0.009   134.90   0.865D
Ac-228    372.84    93.35       113.        23.     0.009   134.90   0.865D
Eu-152    485.70   121.59       122.         8.     0.003   383.82   0.897s
Eu-154    497.99   124.67       108.         4.     0.002   663.43   0.899s
Pa-234    525.48   131.55       136.       -14.    -0.005   246.10   0.908s
U-235     571.71   143.11        99.        -1.    -0.001  1933.64   0.922s
U-235     652.91   163.43        95.         3.     0.001  1001.96   0.943s
U-235     743.18   186.02        91.        59.     0.022    52.25   0.968 
Ra-226    743.24   186.03        82.        89.     0.033    40.45   1.257s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.33   238.34       111.       280.     0.104    16.72   1.160s
Pb-214    965.77   241.70        85.        59.     0.022    53.21   0.852 
Pb-214   1178.38   294.89        70.       105.     0.039    32.13   0.873 
Pb-212   1198.22   299.85        46.        28.     0.010    73.98   1.088 
Ac-228   1351.34   338.15        56.        57.     0.021    51.08   0.746s
Eu-152   1383.07   346.09        30.        -3.    -0.001   617.94   1.132s
Pb-214   1405.55   351.71        71.       182.     0.067    21.68   0.809s
Pa-234   2276.42   569.50        36.        -1.     0.000  1709.20   1.339s
Tl-208   2329.74   582.83        18.       102.     0.038    24.97   1.303 
Bi-214   2435.24   609.21        28.       130.     0.048    20.14   1.885s
Cs-137   2652.93   663.63        35.        -8.    -0.003   223.98   1.416s
Eu-154   2888.11   722.42        31.        -5.    -0.002   357.09   1.464s
Bi-212   2907.77   727.33        12.        34.     0.013    47.73   0.515s
Bi-212   3140.62   785.53        17.        10.     0.004   138.15   1.511s
Tl-208   3439.82   860.31        20.         7.     0.003   201.31   1.564s
Eu-154   3496.90   874.57        16.         3.     0.001   372.14   1.573s
Pa-234   3530.52   882.98        22.        -5.    -0.002   281.04   1.579s
Ac-228   3643.42   911.19        10.        80.     0.029    26.63   1.442 
Eu-152   3848.92   962.54        37.        -4.    -0.002   396.22   1.632s
Ac-228   3874.09   968.83        29.        40.     0.015    49.24   1.635 
Eu-154   3983.49   996.16        15.         3.     0.001   453.35   1.651s
Eu-154   4015.05  1004.05        26.        -5.    -0.002   326.70   1.657s
Bi-214   4481.72  1120.63        10.        42.     0.015    38.28   0.491s
Co-60    5331.56  1332.88        18.        -5.    -0.002   278.98   1.822s
K-40     5842.66  1460.49        29.       332.     0.123    11.26   1.663 
Bi-214   7057.10  1763.60        16.        11.     0.004    80.25   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3328E-01                                      5.12E+12             
911.20 5.753E-01  (  5.464E-02 1.33E+01 2.62E+01 G  
968.96 4.990E-01 ?(  1.553E-01 2.46E+01 1.59E+01 G  
338.32 4.844E-01  (  1.474E-01 2.55E+01 1.14E+01 G  

Energy duplication    
93.35 4.831E-01 ?   5.111E-01 6.74E+01 4.10E+00 XA 

Am-241   I   3.7014E-02                                      1.58E+05             
59.54 3.701E-02 ?(  1.321E-01 2.20E+02 3.59E+01 G  

Bi-212   N   9.2474E-01                                      5.12E+12             
727.33 8.323E-01  (  1.962E-01 2.39E+01 6.65E+00 G  
785.37 1.479E+00 ?(  1.488E+00 6.91E+01 1.11E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   4.522E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.1224E-01                                      5.84E+05             
609.31 4.122E-01  (P 3.872E-02 1.01E+01 4.55E+01 G  

1120.29 6.130E-01 + P 1.107E-01 1.91E+01 1.49E+01 G  
1764.49 2.202E-01 - P 1.911E-01 4.01E+01 1.53E+01 G  

Co-60    T  -1.1424E-02                                      1.93E+03             
1332.49-1.142E-02 ?(  2.471E-02 1.39E+02 1.00E+02 G  
1173.23 0.000E+00 +   2.562E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -1.4205E-02                                      1.10E+04             
661.66-1.421E-02 &(  2.486E-02 1.12E+02 8.50E+01 G  

Eu-152   I   5.9934E-03                                      4.94E+03             
344.28-9.380E-03 ?(  4.675E-02 3.09E+02 2.66E+01 G  
121.78 2.038E-02 ?(  6.338E-02 1.92E+02 2.84E+01 G  
778.90 0.000E+00 &   1.921E-01 1.00E+03 1.30E+01 G  
964.08-6.081E-02 +   1.927E-01 1.98E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.251E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.126E-01 1.00E+03 2.09E+01 G  

Eu-154   I   4.8956E-02                                      3.14E+03             
873.18 4.880E-02 &(  1.427E-01 1.86E+02 1.22E+01 G  
123.07 7.727E-03 -   4.180E-02 3.32E+02 4.04E+01 G  

1274.43 1.311E-03 &   6.214E-02 2.89E+03 3.49E+01 G  
723.30-3.712E-02 +   1.054E-01 1.79E+02 2.00E+01 G  

1004.72-5.320E-02 +   1.373E-01 1.63E+02 1.79E+01 G  
996.25 4.914E-02 &(  1.763E-01 2.27E+02 1.05E+01 G  

K-40     N   8.4660E+00                                      4.57E+11             
1460.82 8.466E+00  (P 3.200E-01 5.63E+00 1.06E+01 G  

Pa-234   N  -5.1429E-02                                      1.63E+12             
131.30-5.143E-02 ?(  1.017E-01 1.23E+02 1.82E+01 G  
569.50-1.476E-02 +   2.065E-01 8.55E+02 9.30E+00 G  
946.00-3.487E-03 &   1.409E-01 2.46E+03 1.35E+01 G  
880.52 0.000E+00 +   2.067E-01 1.00E+03 1.05E+01 G  
883.24-9.519E-02 +   2.089E-01 1.41E+02 9.70E+00 G  

Pb-212   N   5.0112E-01                                      5.12E+12             
238.63 5.011E-01 @(P 4.404E-02 8.36E+00 4.36E+01 G  
300.09 7.882E-01 + P 4.436E-01 3.70E+01 3.18E+00 G  

Pb-214   N   5.2175E-01                                      5.84E+05             
351.93 5.068E-01  (P 5.462E-02 1.08E+01 3.56E+01 G  
295.22 5.038E-01  (P 9.373E-02 1.61E+01 1.84E+01 G  
242.00 6.404E-01  (P 2.324E-01 2.66E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.7598E+00                                      5.84E+05             
186.21 1.760E+00 *(  4.150E-01 2.02E+01 3.56E+00 G  

Th-234   N   4.3163E-01                                      1.63E+12             
63.30 4.199E-01 &(  1.144E+00 1.69E+02 3.75E+00 G  
92.59 4.418E-01 ?(  5.286E-01 7.56E+01 4.34E+00 G  

Tl-208   N   1.6834E-01                                      5.12E+12             
583.19 1.683E-01  (  1.601E-02 1.25E+01 8.50E+01 G  
277.37 0.000E+00 -   2.457E-01 1.00E+03 6.60E+00 G  
860.53 9.995E-02 -   1.533E-01 1.01E+02 1.24E+01 G  

U-235    N   5.8160E-02                                      2.57E+11             
143.77-8.973E-03 ?(  1.424E-01 9.67E+02 1.09E+01 G  
205.32 7.154E-03 %   2.641E-01 2.25E+03 5.02E+00 G  
163.36 3.696E-02 &(  3.028E-01 5.01E+02 5.08E+00 G  
185.72 7.293E-02  (  2.724E-02 2.61E+01 5.70E+01 G  

Energy duplication    
93.35 3.439E-01     3.638E-01 6.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:14:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.62       104.         9.     0.003   337.73   4.199E-01   
Th-234      92.78       133.        22.     0.008   151.26   4.418E-01   
Eu-152     121.59       122.         8.     0.003   383.82   2.038E-02   
Eu-154     124.67       108.         4.     0.002   663.43   7.727E-03   
Pa-234     131.55       136.       -14.    -0.005   246.10  -5.143E-02   
Eu-152     346.09        30.        -3.    -0.001   617.94  -9.380E-03   
Pa-234     569.50        36.        -1.     0.000  1709.20  -1.476E-02   
Cs-137     663.63        35.        -8.    -0.003   223.98  -1.421E-02   
Eu-154     722.42        31.        -5.    -0.002   357.09  -3.712E-02   
Eu-154     874.57        16.         3.     0.001   372.14   4.880E-02   
Pa-234     882.98        22.        -5.    -0.002   281.04  -9.519E-02   
Eu-152     962.54        37.        -4.    -0.002   396.22  -6.081E-02   
Eu-154     996.16        15.         3.     0.001   453.35   4.914E-02   
Eu-154    1004.05        26.        -5.    -0.002   326.70  -5.320E-02   
Co-60     1332.88        18.        -5.    -0.002   278.98  -1.142E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3328E-01    5.3328E-01   1.3471E-01    1.4015E-01  5.464E-02
Am-241 #A    3.7008E-02    3.7014E-02   1.6315E-01    1.6317E-01  1.321E-01
Bi-212       9.2474E-01    9.2474E-01   4.4139E-01    4.4392E-01  1.962E-01
Bi-214       4.1222E-01    4.1224E-01   8.7999E-02    8.9973E-02  3.872E-02
Co-60  #A   -1.1277E-02   -1.1424E-02   3.1871E-02    3.1875E-02  2.471E-02
Cs-137 #A   -1.4173E-02   -1.4205E-02   3.1817E-02    3.1823E-02  2.486E-02
Eu-152 #A    5.9633E-03    5.9934E-03   2.1799E-02    2.1802E-02  4.675E-02
Eu-154 #A    4.8570E-02    4.8956E-02   1.4357E-01    1.4359E-01  1.427E-01
K-40         8.4660E+00    8.4660E+00   1.0094E+00    1.0954E+00  3.200E-01
Pa-234 #A   -5.1429E-02   -5.1429E-02   1.2657E-01    1.2721E-01  1.017E-01
Pb-212 #     5.0112E-01    5.0112E-01   8.5565E-02    9.5073E-02  4.404E-02
Pb-214       5.2172E-01    5.2175E-01   1.1682E-01    1.2038E-01  5.462E-02
Ra-226 #     1.7597E+00    1.7598E+00   7.1187E-01    7.2180E-01  4.150E-01
Th-234 #A    4.3163E-01    4.3163E-01   6.5289E-01    6.5416E-01  1.144E+00
Tl-208       1.6834E-01    1.6834E-01   4.2031E-02    4.3413E-02  1.601E-02
U-235   A    5.8160E-02    5.8160E-02   3.0386E-02    3.0616E-02  1.424E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_005.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.329E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.3287230E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-022                Received:        04/01/13                      
Lab ID:          244408-002                    Prepared:        04/02/13 09:48                
Matrix:          Soil                          Analyzed:        05/07/13 12:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   261.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:13                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.07625 U        0.2278        0.1833            0.9     
Bismuth-212                          0.3403           0.5173        0.3122                    
Bismuth-214                          0.5128           0.1065        0.04597                   
Cesium-137                           0.003682 U       0.02371       0.01899           0.07    
Cobalt-60                            0.0006089 U      0.02802       0.02298           0.03    
Europium-152                         0.02542 U        0.05026       0.06917           0.1     
Europium-154                         0.01741 U b      0.04356       0.2874            0.2     
Lead-212                             0.4760           0.09883       0.05322                   
Lead-214                             0.5369           0.1215        0.05644                   
Potassium-40                         7.989            1.032         0.3269                    
Protactinium-234                     0.03297 U        0.08185       0.1050                    
Radium-226 (By Bismuth-214)          0.5128           0.1065        0.04597           0.2     
Thallium-208                         0.2192           0.04946       0.01784                   
Thorium-232 (By Actinium-228)        0.7310           0.1675        0.04492           0.9     
Thorium-234                          0.5365 U         1.774         1.431                     
Uranium-235                          0.03948 U        0.04831       0.1502            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244408-002                   Client ID : 12-PCT-317-022        

Seqnum : 1523183326005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_005                                Batch         : 196911                       Time      : 07-MAY-2013 12:31     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 261.86 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.07625         0.1833      0.9      .22784           .22791           0           u           

Bismuth-212                        0.3403           0.3122               .51728           .51757           -0.0065     u           

Bismuth-214                        0.5128           0.04597              .10652           .10899           0.023       u           

Cesium-137                         0.003682         0.01899     0.07     .023705          .023706          -0.0022     u           

Cobalt-60                          0.0006089        0.02298     0.03     .02802           .02802           -0.0023     u           

Europium-152                       0.02542          0.06917     0.1      .050264          .050278          0.0038      u           

Europium-154                       0.01741          0.2874      0.2      .043555          .043564          0.037       MDA+ u b*

Lead-212                           0.4760           0.05322              .098833          .10466           0.0095      u           

Lead-214                           0.5369           0.05644              .12145           .12402           0.017       u           

Potassium-40                       7.989            0.3269               1.0319           1.107            -0.30       u           

Protactinium-234                   0.03297          0.1050               .081847          .082257          0.017       u           

Radium-226 (By Bismuth-214)        0.5128           0.04597     0.2      .10652           .10899           0.023       u           

Thallium-208                       0.2192           0.01784              .049459          .051409          0.0055      u           

Thorium-232 (By Actinium-228)      0.7310           0.04492     0.9      .16745           .1756            0.013       u           

Thorium-234                        0.5365           1.431                1.7742           1.7749           -0.025      u           

Uranium-235                        0.03948          0.1502      0.18     .048313          .048372          0.0018      u           

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523183326005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-022          
Sample Description: 244408-002, 196911 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 15:13            Live Time: 2700   sec

Acquisition Time: 5/7/2013 12:31:53         Real Time: 2703   sec
Analysis Time: 5/7/2013 13:17            Dead Time: 0.12   %

Analysis Quantity: 2.619E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.310E-01      1.674E-01      1.756E-01      4.492E-02
Am-241    #AB   -7.625E-02      2.278E-01      2.279E-01      1.833E-01
Bi-212    #      3.403E-01      5.173E-01      5.176E-01      3.122E-01
Bi-214           5.128E-01      1.065E-01      1.090E-01      4.597E-02
Co-60     #AB    6.089E-04      2.802E-02      2.802E-02      2.298E-02
Cs-137    #AB    3.682E-03      2.371E-02      2.371E-02      1.899E-02
Eu-152    #AB    2.542E-02      5.026E-02      5.028E-02      6.917E-02
Eu-154    #AB    1.741E-02      4.355E-02      4.356E-02      2.874E-01
K-40             7.989E+00      1.032E+00      1.107E+00      3.269E-01
Pa-234    #AB    3.297E-02      8.185E-02      8.226E-02      1.050E-01
Pb-212           4.760E-01      9.883E-02      1.047E-01      5.322E-02
Pb-214           5.369E-01      1.215E-01      1.240E-01      5.644E-02
Ra-226    #AB    4.936E-01      6.926E-01      6.932E-01      5.428E-01
Th-234    #AB    5.365E-01      1.774E+00      1.775E+00      1.431E+00
Tl-208           2.192E-01      4.946E-02      5.141E-02      1.784E-02
U-235     #AB    3.948E-02      4.831E-02      4.837E-02      1.502E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.195E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:17:03
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_005.An1               

Sample description                                             
244408-002, 196911                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_005.An1

Acquisition information
Start time:                 5/7/2013 12:31:53
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.6186E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.6186E+02) = 

1.0321E-01

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 15:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0589

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.15        9. 165.34   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
67.99        3. 219.85   0.00  2.064E-02
74.70       55.  27.82   0.86  2.589E-02
77.18       96.  17.26   0.87  2.768E-02
89.60       38.  39.35   0.35  3.530E-02
93.35       33.  48.48   0.88  3.718E-02    93.35   4.100  8.192E-01 Ac228 

93.35   5.760  5.831E-01 U235  
93.38       40.  39.56   0.58  3.718E-02    93.35   4.100  1.013E+00 Ac228 

93.35   5.760  7.211E-01 U235  
122.27       13.  98.92   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
123.10       11. 125.06   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
163.06       19.  61.19   0.96  4.789E-02   163.36   5.080  2.949E-01 U235  
186.13       22.  66.02   0.98  4.662E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.002E-01 Ra226 
186.14       21.  70.16   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.936E-01 Ra226 
238.68      236.  10.04   0.91  4.202E-02   238.63  43.600  4.760E-01 Pb212 
241.95       38.  43.88   0.34  4.172E-02   242.00   7.268  4.783E-01 Pb214 
277.30        6. 175.24   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.19      115.  13.81   0.85  3.721E-02   295.22  18.414  6.189E-01 Pb214 
299.93       35.  36.36   0.43  3.683E-02   300.09   3.180  1.139E+00 Pb212 
338.45       54.  21.49   0.61  3.411E-02   338.32  11.400  5.052E-01 Ac228 
351.94      165.  10.77   0.95  3.324E-02   351.93  35.600  5.064E-01 Pb214 
569.52        6. 124.13   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
582.98      115.  11.28   0.66  2.357E-02   583.19  85.000  2.192E-01 Tl208 
609.22      142.   9.58   1.51  2.287E-02   609.31  45.490  5.223E-01 Bi214 
658.42        2. 321.95   1.43  2.162E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.16        9.  79.26   1.49  2.025E-02   727.33   6.650    PBC<MDA Bi212 
785.71        4. 129.71   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.85        9.  68.41   1.59  1.803E-02   860.53  12.400  1.578E-01 Tl208 
911.21       87.  11.12   1.10  1.732E-02   911.20  26.200  7.310E-01 Ac228 
969.00       33.  25.27   1.67  1.658E-02   968.96  15.900  4.842E-01 Ac228 
994.66        1. 831.31   1.69  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.42       28.  23.66   1.77  1.494E-02  1120.29  14.910  4.838E-01 Bi214 
1407.82        4. 113.33   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      269.   6.03   1.48  1.219E-02  1460.82  10.550  7.988E+00 K40   
1764.72       16.  23.96   2.09  1.039E-02  1764.49  15.310  3.887E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

272.00    67.99        27.         3. 1.453E+02  439.70   0.000  -      
298.96    74.73       100.        41. 1.580E+03   77.49   0.980  -      s 
308.89    77.22       111.        86. 3.122E+03   43.42   0.765  -        
358.36    89.60        72.        45. 1.273E+03   61.20   0.348  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.95    59.47        99.       -10.    -0.004   298.80   0.846s
Th-234    252.64    63.15       101.         9.     0.003   330.68   0.850s
Th-234    364.84    91.22       111.       -11.    -0.004   282.86   0.882s
Ac-228    373.36    93.35        90.        40.     0.015    79.12   0.577D
U-235     373.36    93.35       109.        33.     0.012    96.97   0.883D
Eu-152    488.94   122.27        82.        13.     0.005   197.83   0.914s
Eu-154    492.26   123.10        94.        11.     0.004   250.12   0.915s
U-235     580.07   145.07        78.        -5.    -0.002   516.19   0.937s
U-235     651.95   163.06        57.        19.     0.007   122.39   0.958s
U-235     744.18   186.13        92.        22.     0.008   132.04   0.982s
Ra-226    744.23   186.14       102.        21.     0.008   140.33   0.982s
U-235     820.82   205.31        85.       -12.    -0.004   229.31   1.002s
Pb-212    954.21   238.68       120.       228.     0.085    20.08   0.912 
Pb-214    967.29   241.95        96.        38.     0.014    87.75   0.341s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.62   277.30        45.         6.     0.002   350.47   1.076s
Pb-214   1180.10   295.19        48.       111.     0.041    27.61   0.848 
Pb-212   1199.05   299.93        50.        35.     0.013    72.72   0.429s
Ac-228   1353.04   338.45        33.        51.     0.019    42.97   0.606s
Eu-152   1378.74   344.87        48.        -4.    -0.001   511.35   1.143s
Pb-214   1406.97   351.94        56.       157.     0.058    21.53   0.953 
Pa-234   2276.94   569.52        24.         6.     0.002   248.27   1.352s
Tl-208   2330.76   582.98        16.       115.     0.043    22.56   0.658s
Bi-214   2435.71   609.22        29.       142.     0.053    19.15   1.508 
Cs-137   2632.47   658.42        15.         2.     0.001   643.90   1.431s
Eu-154   2892.59   723.46        27.        -1.     0.000  1369.63   1.482s
Bi-212   2907.37   727.16        22.         9.     0.003   158.52   1.486s
Bi-212   3141.55   785.71        15.         4.     0.002   259.43   1.532s
Tl-208   3442.15   860.85        15.         9.     0.003   136.82   1.590s
Ac-228   3643.59   911.21         5.        87.     0.032    22.23   1.099s
Pa-234   3785.65   946.72        22.        -2.    -0.001   603.33   1.653s
Eu-152   3853.57   963.70        43.        -7.    -0.003   282.13   1.666s
Ac-228   3874.81   969.00        19.        33.     0.012    50.54   1.669 
Eu-154   3977.44   994.66        15.         1.     0.000  1662.61   1.688s
Eu-154   4020.56  1005.43        18.        -1.     0.000  1701.25   1.694s
Eu-152   4446.00  1111.76        21.        -5.    -0.002   282.59   1.766s
Bi-214   4480.63  1120.42        15.        28.     0.010    47.33   1.771 
Eu-154   5089.45  1272.55        17.        -1.     0.000  1076.35   1.865s
Eu-152   5630.88  1407.82         9.         4.     0.002   226.66   1.937s
K-40     5843.12  1460.84        22.       269.     0.100    12.06   1.478s
Bi-214   7059.85  1764.72         4.        16.     0.006    47.92   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3096E-01                                      5.12E+12             
911.20 7.310E-01  (P 4.492E-02 1.11E+01 2.62E+01 G  
968.96 4.842E-01 -   1.469E-01 2.53E+01 1.59E+01 G  
338.32 5.052E-01 - P 1.308E-01 2.15E+01 1.14E+01 G  

Energy duplication    
93.35 1.013E+00 +   5.530E-01 3.96E+01 4.10E+00 XA 

Am-241   I  -7.6251E-02                                      1.58E+05             
59.54-7.625E-02 ?(  1.833E-01 1.49E+02 3.59E+01 G  

Bi-212   N   3.4029E-01                                      5.12E+12             
727.33 2.627E-01 ?(  3.122E-01 7.93E+01 6.65E+00 G  
785.37 8.048E-01 ?(  1.602E+00 1.30E+02 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   2.317E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.1277E-01                                      5.84E+05             
609.31 5.223E-01  (P 4.597E-02 9.58E+00 4.55E+01 G  

1120.29 4.838E-01 ?(P 1.544E-01 2.37E+01 1.49E+01 G  
1764.49 3.887E-01 - P 1.126E-01 2.40E+01 1.53E+01 G  

Co-60    T   6.0890E-04                                      1.93E+03             
1332.49 6.089E-04 &(  2.298E-02 2.30E+03 1.00E+02 G  
1173.23 4.644E-04 %   2.565E-02 3.36E+03 9.98E+01 G  

Cs-137   I   3.6815E-03                                      1.10E+04             
661.66 3.681E-03 ?(  1.899E-02 3.22E+02 8.50E+01 G  

Eu-152   I   2.5416E-02                                      4.94E+03             
344.28-1.675E-02 ?(  6.917E-02 2.56E+02 2.66E+01 G  
121.78 3.964E-02 &(  6.210E-02 9.89E+01 2.84E+01 G  
778.90 0.000E+00 -   1.709E-01 1.00E+03 1.30E+01 G  
964.08-1.088E-01 +   2.435E-01 1.41E+02 1.45E+01 G  

1112.08-9.194E-02 +   2.026E-01 1.41E+02 1.34E+01 G  
1408.01 5.981E-02 ?(  1.004E-01 1.13E+02 2.09E+01 G  

Eu-154   I   1.7414E-02                                      3.14E+03             
873.18 0.000E+00 &(  2.874E-01 1.00E+03 1.22E+01 G  
123.07 2.326E-02 ?(  4.655E-02 1.25E+02 4.04E+01 G  

1274.43-8.848E-03 +   7.720E-02 5.38E+02 3.49E+01 G  
723.30-1.032E-02 &   1.153E-01 6.85E+02 2.00E+01 G  

1004.72-9.577E-03 +   1.329E-01 8.51E+02 1.79E+01 G  
996.25 1.509E-02 ?(  2.044E-01 8.31E+02 1.05E+01 G  

K-40     N   7.9885E+00                                      4.57E+11             
1460.82 7.988E+00  (P 3.269E-01 6.03E+00 1.06E+01 G  

Pa-234   N   3.2967E-02                                      1.63E+12             
131.30-2.163E-03 %(  1.050E-01 2.95E+03 1.82E+01 G  
569.50 1.017E-01 ?(  1.963E-01 1.24E+02 9.30E+00 G  
946.00-3.820E-02 +   1.852E-01 3.02E+02 1.35E+01 G  
880.52-8.616E-03 %   2.453E-01 1.74E+03 1.05E+01 G  
883.24-1.191E-02 &   2.735E-01 1.40E+03 9.70E+00 G  

Pb-212   N   4.7604E-01                                      5.12E+12             
238.63 4.760E-01  (P 5.322E-02 1.00E+01 4.36E+01 G  
300.09 1.139E+00 + P 5.383E-01 3.64E+01 3.18E+00 G  

Pb-214   N   5.3687E-01                                      5.84E+05             
351.93 5.064E-01  (P 5.644E-02 1.08E+01 3.56E+01 G  
295.22 6.189E-01  (P 9.013E-02 1.38E+01 1.84E+01 G  
242.00 4.783E-01  (P 2.879E-01 4.39E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.9359E-01                                      5.84E+05             
186.21 4.936E-01 ?(  5.428E-01 7.02E+01 3.56E+00 G  

Th-234   N   5.3653E-01                                      1.63E+12             
63.30 5.365E-01 ?(  1.431E+00 1.65E+02 3.75E+00 G  
92.59-2.575E-01 &   5.859E-01 1.41E+02 4.34E+00 G  

Tl-208   N   2.1920E-01                                      5.12E+12             
583.19 2.192E-01  (  1.784E-02 1.13E+01 8.50E+01 G  
277.37 8.388E-02 -   2.350E-01 1.75E+02 6.60E+00 G  
860.53 1.578E-01 -   1.559E-01 6.84E+01 1.24E+01 G  

U-235    N   3.9475E-02                                      2.57E+11             
143.77-3.587E-02 ?(  1.502E-01 2.58E+02 1.09E+01 G  
205.32-1.987E-01 +   3.629E-01 1.15E+02 5.02E+00 G  
163.36 2.949E-01  (  2.753E-01 6.12E+01 5.08E+00 G  
185.72 3.117E-02 &(  3.206E-02 6.60E+01 5.70E+01 G  

Energy duplication    
93.35 5.831E-01     4.344E-01 4.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.47        99.       -10.    -0.004   298.80  -7.625E-02   
Th-234      63.15       101.         9.     0.003   330.68   5.365E-01   
Th-234      91.22       111.       -11.    -0.004   282.86  -2.575E-01   
U-235       93.35       109.        33.     0.012    96.97   5.831E-01   
Eu-152     122.27        82.        13.     0.005   197.83   3.964E-02   
Eu-154     123.10        94.        11.     0.004   250.12   2.326E-02   
U-235      145.07        78.        -5.    -0.002   516.19  -3.587E-02   
U-235      163.06        57.        19.     0.007   122.39   2.949E-01   
U-235      186.13        92.        22.     0.008   132.04   3.117E-02   
Ra-226     186.14       102.        21.     0.008   140.33   4.936E-01   
U-235      205.31        85.       -12.    -0.004   229.31  -1.987E-01   
Eu-152     344.87        48.        -4.    -0.001   511.35  -1.675E-02   
Pa-234     569.52        24.         6.     0.002   248.27   1.017E-01   
Cs-137     658.42        15.         2.     0.001   643.90   3.681E-03   
Eu-154     723.46        27.        -1.     0.000  1369.63  -1.032E-02   
Bi-212     727.16        22.         9.     0.003   158.52   2.627E-01   
Bi-212     785.71        15.         4.     0.002   259.43   8.048E-01   
Pa-234     946.72        22.        -2.    -0.001   603.33  -3.820E-02   
Eu-152     963.70        43.        -7.    -0.003   282.13  -1.088E-01   
Eu-154     994.66        15.         1.     0.000  1662.61   1.509E-02   
Eu-154    1005.43        18.        -1.     0.000  1701.25  -9.577E-03   
Eu-152    1111.76        21.        -5.    -0.002   282.59  -9.194E-02   
Eu-154    1272.55        17.        -1.     0.000  1076.35  -8.848E-03   
Eu-152    1407.82         9.         4.     0.002   226.66   5.981E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3096E-01    7.3096E-01   1.6745E-01    1.7560E-01  4.492E-02
Am-241 #A   -7.6239E-02   -7.6251E-02   2.2784E-01    2.2791E-01  1.833E-01
Bi-212 #C    3.4029E-01    3.4029E-01   5.1728E-01    5.1757E-01  3.122E-01
Bi-214       5.1274E-01    5.1277E-01   1.0652E-01    1.0899E-01  4.597E-02
Co-60  #A    6.0109E-04    6.0890E-04   2.8020E-02    2.8020E-02  2.298E-02
Cs-137 #A    3.6731E-03    3.6815E-03   2.3705E-02    2.3706E-02  1.899E-02
Eu-152 #A    2.5288E-02    2.5416E-02   5.0264E-02    5.0278E-02  6.917E-02
Eu-154 #A    1.7276E-02    1.7414E-02   4.3555E-02    4.3564E-02  2.874E-01
K-40         7.9885E+00    7.9885E+00   1.0319E+00    1.1070E+00  3.269E-01
Pa-234 #A    3.2967E-02    3.2967E-02   8.1847E-02    8.2257E-02  1.050E-01
Pb-212       4.7604E-01    4.7604E-01   9.8833E-02    1.0466E-01  5.322E-02
Pb-214       5.3684E-01    5.3687E-01   1.2145E-01    1.2402E-01  5.644E-02
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Ra-226 #A    4.9357E-01    4.9359E-01   6.9264E-01    6.9322E-01  5.428E-01
Th-234 #A    5.3653E-01    5.3653E-01   1.7742E+00    1.7749E+00  1.431E+00
Tl-208       2.1920E-01    2.1920E-01   4.9459E-02    5.1409E-02  1.784E-02
U-235  #A    3.9475E-02    3.9475E-02   4.8313E-02    4.8372E-02  1.502E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.046E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.0464301E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-023                Received:        04/01/13                      
Lab ID:          244408-003                    Prepared:        04/02/13 09:55                
Matrix:          Soil                          Analyzed:        05/07/13 12:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 15:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006701 U       0.1172         0.09596           0.9    
Bismuth-212                          0.2331 U         0.3597         0.2364                   
Bismuth-214                          0.04794          0.04174        0.03254                  
Cesium-137                           0 U              0.007803       0.01613           0.07   
Cobalt-60                            0.01077 U        0.01784        0.01223           0.03   
Europium-152                         0.01189 U        0.01454        0.03226           0.1    
Europium-154                         0.02259 U        0.06452        0.1035            0.2    
Lead-212                             0.07532          0.04186        0.02593                  
Lead-214                             0.08508          0.05389        0.03498                  
Potassium-40                         6.008            0.7753         0.2248                   
Protactinium-234                     0.04616 U        0.07608        0.05788                  
Radium-226 (By Bismuth-214)          0.04794          0.04174        0.03254           0.2    
Thallium-208                         0.02687          0.02177        0.01507                  
Thorium-232 (By Actinium-228)        0.05537          0.06394        0.05094           0.9    
Thorium-234                          0.1939 U         0.4094         0.6383                   
Uranium-235                          0.06494 U        0.06624        0.09128           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0

71 of 387



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244408-003                   Client ID : 12-PCT-317-023        

Seqnum : 1533183345004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_004                                Batch         : 196911                       Time      : 07-MAY-2013 12:33     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.16 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.006701         0.09596      0.9      .11715           .11715           0           u        

Bismuth-212                         0.2331            0.2364                .35967           .35986           -0.0065     u        

Bismuth-214                         0.04794           0.03254               .041735          .041791          0.023       u        

Cesium-137                          0                 0.01613      0.07     .0078028         .0078028         -0.0022     u        

Cobalt-60                           0.01077           0.01223      0.03     .017841          .017847          -0.0023     u        

Europium-152                        0.01189           0.03226      0.1      .014541          .014552          0.0038      u        

Europium-154                        0.02259           0.1035       0.2      .06452           .064531          0.037       u        

Lead-212                            0.07532           0.02593               .041862          .042215          0.0095      u        

Lead-214                            0.08508           0.03498               .05389           .054037          0.017       u        

Potassium-40                        6.008             0.2248                .77528           .83179           -0.30       u        

Protactinium-234                    0.04616           0.05788               .07608           .07694           0.017       u        

Radium-226 (By Bismuth-214)         0.04794           0.03254      0.2      .041735          .041791          0.023       u        

Thallium-208                        0.02687           0.01507               .021768          .021836          0.0055      u        

Thorium-232 (By Actinium-228)       0.05537           0.05094      0.9      .063942          .064067          0.013       u        

Thorium-234                         0.1939            0.6383                .4094            .40981           -0.025      u        

Uranium-235                         0.06494           0.09128      0.18     .066237          .066354          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1533183345004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-023          
Sample Description: 244408-003, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 15:02            Live Time: 2700   sec

Acquisition Time: 5/7/2013 12:33:14         Real Time: 2704   sec
Analysis Time: 5/7/2013 13:18            Dead Time: 0.14   %

Analysis Quantity: 3.382E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.537E-02      6.394E-02      6.407E-02      5.094E-02
Am-241    #AB   -6.701E-03      1.171E-01      1.171E-01      9.596E-02
Bi-212    #AB    2.331E-01      3.597E-01      3.599E-01      2.364E-01
Bi-214           4.794E-02      4.173E-02      4.179E-02      3.254E-02
Co-60     #AB    1.077E-02      1.784E-02      1.785E-02      1.223E-02
Cs-137    #AB    0.000E+00      7.803E-03      7.803E-03      1.613E-02
Eu-152    #AB    1.189E-02      1.454E-02      1.455E-02      3.226E-02
Eu-154    #AB    2.259E-02      6.452E-02      6.453E-02      1.035E-01
K-40             6.008E+00      7.753E-01      8.318E-01      2.248E-01
Pa-234    #AB    4.616E-02      7.608E-02      7.694E-02      5.788E-02
Pb-212           7.532E-02      4.186E-02      4.222E-02      2.593E-02
Pb-214    #      8.508E-02      5.389E-02      5.404E-02      3.498E-02
Ra-226           3.056E-01      3.631E-01      3.636E-01      2.504E-01
Th-234    #AB    1.939E-01      4.094E-01      4.098E-01      6.383E-01
Tl-208           2.687E-02      2.177E-02      2.184E-02      1.507E-02
U-235     #AB    6.494E-02      6.624E-02      6.635E-02      9.128E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    7.187E+00

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Sample description                                             
244408-003, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_004.An1

Acquisition information
Start time:                 5/7/2013 12:33:14
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3816E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3816E+02) = 

7.9924E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:18:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 15:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1391

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.43    59.54        51.        -1.     0.000  1748.29   0.820s
Th-234    253.83    63.39        38.         6.     0.002   286.31   0.823s
Th-234    369.92    92.44        52.         7.     0.003   310.27   0.851s
Ac-228    373.56    93.35        67.        -9.    -0.003   265.38   0.852D
U-235     373.56    93.35        67.        -9.    -0.003   265.38   0.852D
Eu-152    481.55   120.37        29.        14.     0.005   122.34   0.879s
Eu-154    492.30   123.06        64.        -4.    -0.002   546.19   0.880s
Pa-234    528.77   132.18        57.         9.     0.003   252.26   0.888s
U-235     646.99   161.76        33.        18.     0.007   102.01   0.917s
Ra-226    745.57   186.42        39.        18.     0.007   118.85   0.563s
Pb-212    954.59   238.71        51.        47.     0.017    50.87   1.107s
Pb-214    968.58   242.21        45.        13.     0.005   158.63   0.990s
Tl-208   1109.94   277.57        41.         1.     0.000  1253.44   1.022s
Pb-214   1182.10   295.62        35.        26.     0.010    65.33   1.039 
Pb-212   1200.21   300.15        29.         4.     0.001   292.06   1.043 
Ac-228   1352.20   338.17        31.        10.     0.004   178.60   1.077s
Eu-152   1377.27   344.44        18.        -1.     0.000  1065.23   1.083s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:18:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1406.43   351.74        38.        26.     0.010    63.86   1.090s
Pa-234   2278.55   569.86        16.         8.     0.003   164.81   1.280s
Tl-208   2332.06   583.24        20.        18.     0.007    65.86   1.292s
Bi-214   2437.33   609.56        25.        18.     0.007    61.50   1.314s
Eu-154   2887.04   722.01        19.         2.     0.001   572.93   1.410s
Bi-212   2908.51   727.38        22.         6.     0.002   166.39   1.413s
Tl-208   3441.79   860.71        16.         2.     0.001   493.41   1.522 
Pa-234   3522.36   880.86        13.         2.     0.001   613.69   1.538s
Pa-234   3536.28   884.34        12.        -1.     0.000  1825.04   1.541s
Ac-228   3644.22   911.32        11.         8.     0.003   146.44   1.563s
Pa-234   3776.18   944.31        11.         4.     0.001   273.75   1.590s
Eu-154   3986.39   996.86         9.         3.     0.001   285.58   1.630s
Bi-214   4482.41  1120.84        20.         4.     0.002   307.47   1.725 
Eu-154   5095.66  1274.10        24.        -4.    -0.002   339.12   1.840s
Co-60    5330.30  1332.74         5.         5.     0.002   165.69   1.882s
Eu-152   5635.02  1408.88        12.         1.     0.000  1542.41   1.936s
K-40     5843.32  1460.93        18.       263.     0.097    12.20   1.753 
Bi-212   6483.66  1620.91         6.         4.     0.002   187.19   2.082s
Bi-214   7060.35  1764.96         8.         2.     0.001   134.84   2.177s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5370E-02                                      5.12E+12             
911.20 4.868E-02 ?(  5.094E-02 7.32E+01 2.62E+01 G  
968.96 0.000E+00 -   4.954E-02 1.00E+03 1.59E+01 G  
338.32 7.075E-02 ?(  9.701E-02 8.93E+01 1.14E+01 G  

Energy duplication    
93.35-1.653E-01 +   3.498E-01 1.33E+02 4.10E+00 XA 

Am-241   I  -6.7007E-03                                      1.58E+05             
59.54-6.701E-03 ?(  9.596E-02 8.74E+02 3.59E+01 G  

Bi-212   N   2.3305E-01                                      5.12E+12             
727.33 1.208E-01 ?(P 2.364E-01 8.32E+01 6.65E+00 G  
785.37-8.086E-02 % P 1.550E+00 1.00E+03 1.11E+00 G  

1620.74 7.275E-01 &(  9.568E-01 9.36E+01 1.51E+00 G  

Bi-214   N   4.7938E-02                                      5.84E+05             
609.31 4.990E-02 ?(P 3.254E-02 3.07E+01 4.55E+01 G  

1120.29 5.736E-02  (  1.380E-01 1.54E+02 1.49E+01 G  
1764.49 3.294E-02 &(P 1.240E-01 6.74E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:18:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.0768E-02                                      1.93E+03             
1332.49 1.077E-02 ?(  1.223E-02 8.28E+01 1.00E+02 G  
1173.23 0.000E+00 -   1.682E-02 1.00E+03 9.98E+01 G  

Eu-152   I   1.1886E-02                                      4.94E+03             
344.28-3.734E-03 ?(  3.226E-02 5.33E+02 2.66E+01 G  
121.78 2.987E-02 ?(  2.703E-02 6.12E+01 2.84E+01 G  
778.90-1.798E-03 %   1.064E-01 3.60E+03 1.30E+01 G  
964.08 0.000E+00 &   1.274E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 &   2.018E-01 1.00E+03 1.34E+01 G  
1408.01 7.303E-03 ?(  9.158E-02 7.71E+02 2.09E+01 G  

Eu-154   I   2.2593E-02                                      3.14E+03             
873.18 4.280E-03 %(  1.035E-01 1.48E+03 1.22E+01 G  
123.07-6.402E-03 +   2.834E-02 2.73E+02 4.04E+01 G  

1274.43-2.664E-02 +   7.133E-02 1.70E+02 3.49E+01 G  
723.30 1.604E-02 ?(  7.358E-02 2.86E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.060E-01 1.00E+03 1.79E+01 G  
996.25 5.634E-02 ?(  1.221E-01 1.43E+02 1.05E+01 G  

K-40     N   6.0077E+00                                      4.57E+11             
1460.82 6.008E+00  (P 2.248E-01 6.10E+00 1.06E+01 G  

Pa-234   N   4.6162E-02                                      1.63E+12             
131.30 2.890E-02 ?(  5.788E-02 1.26E+02 1.82E+01 G  
569.50 9.923E-02 &(  1.210E-01 8.24E+01 9.30E+00 G  
946.00 4.782E-02 ?(  9.979E-02 1.37E+02 1.35E+01 G  
880.52 2.695E-02 &(  1.319E-01 3.07E+02 1.05E+01 G  
883.24-9.201E-03 -   1.368E-01 9.13E+02 9.70E+00 G  

Pb-212   N   7.5318E-02                                      5.12E+12             
238.63 7.375E-02  (P 2.593E-02 2.54E+01 4.36E+01 G  
300.09 9.686E-02  (P 3.083E-01 1.46E+02 3.18E+00 G  

Pb-214   N   8.5080E-02                                      5.84E+05             
351.93 6.431E-02 *(P 3.498E-02 3.19E+01 3.56E+01 G  
295.22 1.110E-01  (P 5.779E-02 3.27E+01 1.84E+01 G  
242.00 1.211E-01  (  1.482E-01 7.93E+01 7.27E+00 G  

Ra-226   N   3.0555E-01                                      5.84E+05             
186.21 3.056E-01  (  2.504E-01 5.94E+01 3.56E+00 G  

Th-234   N   1.9394E-01                                      1.63E+12             
63.30 2.817E-01 ?(  6.383E-01 1.43E+02 3.75E+00 G  
92.59 1.182E-01 ?(  2.926E-01 1.55E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 13:18:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   2.6867E-02                                      5.12E+12             
583.19 2.625E-02 ?(P 1.507E-02 3.29E+01 8.50E+01 G  
277.37 1.077E-02 - P 1.671E-01 6.27E+02 6.60E+00 G  
860.53 3.109E-02  (  1.219E-01 2.47E+02 1.24E+01 G  

U-235    N   6.4935E-02                                      2.57E+11             
143.77-1.558E-03 %(  9.128E-02 3.56E+03 1.09E+01 G  
205.32 4.821E-03 &   1.517E-01 1.92E+03 5.02E+00 G  
163.36 2.081E-01 ?(  1.549E-01 5.10E+01 5.08E+00 G  
185.72-1.101E-03 &   1.986E-02 1.10E+03 5.70E+01 G  

Energy duplication    
93.35-1.177E-01 +   2.490E-01 1.33E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54        51.        -1.     0.000  1748.29  -6.701E-03   
Th-234      63.39        38.         6.     0.002   286.31   2.817E-01   
Th-234      92.44        52.         7.     0.003   310.27   1.182E-01   
Ac-228      93.35        67.        -9.    -0.003   265.38  -1.653E-01   
U-235       93.35        67.        -9.    -0.003   265.38  -1.177E-01   
Eu-152     120.37        29.        14.     0.005   122.34   2.987E-02   
Eu-154     123.06        64.        -4.    -0.002   546.19  -6.402E-03   
Pa-234     132.18        57.         9.     0.003   252.26   2.890E-02   
U-235      161.76        33.        18.     0.007   102.01   2.081E-01   
Pb-214     242.21        45.        13.     0.005   158.63   1.211E-01   
Pb-214     295.62        35.        26.     0.010    65.33   1.110E-01  P
Ac-228     338.17        31.        10.     0.004   178.60   7.075E-02   
Eu-152     344.44        18.        -1.     0.000  1065.23  -3.734E-03   
Pb-214     351.74        38.        26.     0.010    63.86   6.431E-02  P
Pa-234     569.86        16.         8.     0.003   164.81   9.923E-02   
Eu-154     722.01        19.         2.     0.001   572.93   1.604E-02   
Bi-212     727.38        22.         6.     0.002   166.39   1.208E-01  P
Pa-234     880.86        13.         2.     0.001   613.69   2.695E-02   
Pa-234     884.34        12.        -1.     0.000  1825.04  -9.201E-03   
Ac-228     911.32        11.         8.     0.003   146.44   4.868E-02   
Pa-234     944.31        11.         4.     0.001   273.75   4.782E-02   
Eu-154     996.86         9.         3.     0.001   285.58   5.634E-02   
Eu-154    1274.10        24.        -4.    -0.002   339.12  -2.664E-02   
Co-60     1332.74         5.         5.     0.002   165.69   1.077E-02   
Eu-152    1408.88        12.         1.     0.000  1542.41   7.303E-03   
Bi-212    1620.91         6.         4.     0.002   187.19   7.275E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #C    5.5370E-02    5.5370E-02   6.3942E-02    6.4067E-02  5.094E-02
Am-241 #A   -6.6996E-03   -6.7007E-03   1.1715E-01    1.1715E-01  9.596E-02
Bi-212 #A    2.3305E-01    2.3305E-01   3.5967E-01    3.5986E-01  2.364E-01
Bi-214       4.7936E-02    4.7938E-02   4.1735E-02    4.1791E-02  3.254E-02
Co-60  #A    1.0630E-02    1.0768E-02   1.7841E-02    1.7847E-02  1.223E-02
Cs-137 #A    0.0000E+00    0.0000E+00   7.8028E-03    7.8028E-03  1.613E-02
Eu-152 #A    1.1826E-02    1.1886E-02   1.4541E-02    1.4552E-02  3.226E-02
Eu-154 #A    2.2414E-02    2.2593E-02   6.4520E-02    6.4531E-02  1.035E-01
K-40         6.0077E+00    6.0077E+00   7.7528E-01    8.3179E-01  2.248E-01
Pa-234 #A    4.6162E-02    4.6162E-02   7.6080E-02    7.6940E-02  5.788E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_004.An1               

Pb-212       7.5318E-02    7.5318E-02   4.1862E-02    4.2215E-02  2.593E-02
Pb-214 #     8.5077E-02    8.5080E-02   5.3890E-02    5.4037E-02  3.498E-02
Ra-226       3.0554E-01    3.0555E-01   3.6314E-01    3.6356E-01  2.504E-01
Th-234 #A    1.9394E-01    1.9394E-01   4.0940E-01    4.0981E-01  6.383E-01
Tl-208       2.6867E-02    2.6867E-02   2.1768E-02    2.1836E-02  1.507E-02
U-235  #A    6.4935E-02    6.4935E-02   6.6237E-02    6.6354E-02  9.128E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     6.463E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 6.4634223E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-024                Received:        04/01/13                      
Lab ID:          244408-004                    Prepared:        04/02/13 10:01                
Matrix:          Soil                          Analyzed:        05/07/13 13:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.9 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 14:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03097 U        0.1791         0.1460            0.9     
Bismuth-212                          0.7951           0.4209         0.2734                    
Bismuth-214                          0.5708           0.09060        0.03402                   
Cesium-137                           0.007455 U       0.02415        0.01909           0.07    
Cobalt-60                            0.008798 U       0.01946        0.02023           0.03    
Europium-152                         0.04777 U        0.06698        0.05885           0.1     
Europium-154                         0.02592 U        0.05622        0.1237            0.2     
Lead-212                             0.6662           0.09070        0.04516                   
Lead-214                             0.7186           0.1000         0.04041                   
Potassium-40                         9.760            0.9681         0.2486                    
Protactinium-234                     0.03338 U        0.06998        0.09849                   
Radium-226 (By Bismuth-214)          0.5708           0.09060        0.03402           0.2     
Thallium-208                         0.2485           0.04369        0.01477                   
Thorium-232 (By Actinium-228)        0.7885           0.1296         0.08609           0.9     
Thorium-234                          0.5438 U         0.4775         1.120                     
Uranium-235                          0.07442 U        0.03454        0.1154            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244408-004                   Client ID : 12-PCT-317-024        

Seqnum : 1513183324006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130507_006                                Batch         : 196911                       Time      : 07-MAY-2013 13:20     

Cal    : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14     Caldate       : 07-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.9 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03097          0.1460       0.9      .17911           .17912           0           u        

Bismuth-212                         0.7951            0.2734                .42091           .42287           -0.0065     u        

Bismuth-214                         0.5708            0.03402               .090598          .094242          0.023       u        

Cesium-137                          0.007455          0.01909      0.07     .024146          .024148          -0.0022     u        

Cobalt-60                           0.008798          0.02023      0.03     .019461          .019466          -0.0023     u        

Europium-152                        0.04777           0.05885      0.1      .06698           .067035          0.0038      u        

Europium-154                        0.02592           0.1237       0.2      .056216          .056232          0.037       u        

Lead-212                            0.6662            0.04516               .090695          .10612           0.0095      u        

Lead-214                            0.7186            0.04041               .10002           .10772           0.017       u        

Potassium-40                        9.760             0.2486                .96808           1.0853           -0.30       u        

Protactinium-234                    0.03338           0.09849               .069984          .070476          0.017       u        

Radium-226 (By Bismuth-214)         0.5708            0.03402      0.2      .090598          .094242          0.023       u        

Thallium-208                        0.2485            0.01477               .043689          .046541          0.0055      u        

Thorium-232 (By Actinium-228)       0.7885            0.08609      0.9      .12955           .14159           0.013       u        

Thorium-234                         0.5438            1.120                 .47753           .48029           -0.025      u        

Uranium-235                         0.07442           0.1154       0.18     .034539          .034869          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1513183324006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-024          
Sample Description: 244408-004, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 14:06            Live Time: 2700   sec

Acquisition Time: 5/7/2013 13:20:43         Real Time: 2702   sec
Analysis Time: 5/7/2013 14:05            Dead Time: 0.09   %

Analysis Quantity: 3.439E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.885E-01      1.296E-01      1.416E-01      8.609E-02
Am-241    #AB   -3.097E-02      1.791E-01      1.791E-01      1.460E-01
Bi-212    #      7.951E-01      4.209E-01      4.229E-01      2.734E-01
Bi-214           5.708E-01      9.060E-02      9.424E-02      3.402E-02
Co-60     #AB    8.798E-03      1.946E-02      1.947E-02      2.023E-02
Cs-137    #AB    7.455E-03      2.415E-02      2.415E-02      1.909E-02
Eu-152    #AB    4.777E-02      6.698E-02      6.704E-02      5.885E-02
Eu-154    #AB    2.592E-02      5.622E-02      5.623E-02      1.237E-01
K-40             9.760E+00      9.681E-01      1.085E+00      2.486E-01
Pa-234    #AB    3.338E-02      6.998E-02      7.048E-02      9.849E-02
Pb-212           6.662E-01      9.069E-02      1.061E-01      4.516E-02
Pb-214           7.186E-01      1.000E-01      1.077E-01      4.041E-02
Ra-226           1.347E+00      5.656E-01      5.729E-01      3.670E-01
Th-234    #AB    5.438E-01      4.775E-01      4.803E-01      1.120E+00
Tl-208           2.485E-01      4.369E-02      4.654E-02      1.477E-02
U-235     #AB    7.442E-02      3.454E-02      3.487E-02      1.154E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.564E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:05:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_006.An1               

Sample description                                             
244408-004, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507_006.An1

Acquisition information
Start time:                 5/7/2013 13:20:43
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4390E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4390E+02) = 

7.8590E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 14:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1946

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.91        7. 223.37   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.83       96.  20.09   0.84  2.842E-02
77.04      211.   9.90   0.85  3.008E-02
90.00       51.  30.94   0.35  3.821E-02
93.07       44.  43.91   0.86  3.953E-02    92.59   4.343  7.470E-01 Th234 

93.35   5.760  5.580E-01 U235  
93.35   4.100  7.839E-01 Ac228 
93.35   5.760  5.580E-01 U235  

93.16       50.  36.79   0.87  3.990E-02    92.59   4.343  8.489E-01 Th234 
93.35   5.760  6.341E-01 U235  
93.35   4.100  8.909E-01 Ac228 

93.16       50.  36.79   0.87  3.990E-02    92.59   4.343  8.489E-01 Th234 
93.35   5.760  6.341E-01 U235  
93.35   4.100  8.909E-01 Ac228 

123.61       13. 140.02   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
131.56        3. 685.92   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  8.750E-03 Pa234 
163.76       14. 125.32   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.668E-01 U235  
185.84       79.  21.00   1.35  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.347E+00 Ra226 
185.72  57.000  8.393E-02 U235  

185.92       76.  23.20   0.97  4.819E-02   185.72  57.000  8.083E-02 U235  
186.21   3.555  1.297E+00 Ra226 

238.43      480.   5.24   1.02  4.320E-02   238.63  43.600  7.335E-01 Pb212 
241.77       87.  20.17   1.03  4.288E-02   242.00   7.268  7.875E-01 Pb214 
277.56       24.  58.99   1.06  3.962E-02   277.37   6.600  2.726E-01 Tl208 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
294.83      166.  11.60   0.94  3.816E-02   295.22  18.414  6.661E-01 Pb214 
299.97       20.  65.85   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.05      122.  15.32   1.14  3.495E-02   338.32  11.400  8.887E-01 Ac228 
344.04        1. 826.84   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  4.343E-03 Eu152 
351.67      313.   6.83   0.81  3.405E-02   351.93  35.600  7.372E-01 Pb214 
569.10        8. 104.85   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  9.995E-02 Pa234 
583.06      174.   8.79   1.24  2.417E-02   583.19  85.000  2.466E-01 Tl208 
609.21      214.   7.65   1.09  2.345E-02   609.31  45.490  5.631E-01 Bi214 
661.51        5. 161.95   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.21       38.  26.47   1.47  2.078E-02   727.33   6.650  7.951E-01 Bi212 
860.58       13.  62.26   1.56  1.851E-02   860.53  12.400  1.643E-01 Tl208 
875.42        4. 165.63   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.44        2. 285.09   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  3.588E-02 Pa234 
910.97      113.  14.55   1.54  1.779E-02   911.20  26.200  7.057E-01 Ac228 
946.88        2. 500.72   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  1.876E-02 Pa234 
961.46        8.  79.57   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  9.858E-02 Eu152 
968.82       79.  12.68   0.85  1.704E-02   968.96  15.900  8.532E-01 Ac228 

1119.98       56.  18.12   1.55  1.535E-02  1120.29  14.910  7.121E-01 Bi214 
1175.47        6. 110.61   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.92        3. 209.24   1.82  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.22        6.  70.11   1.85  1.291E-02  1408.01  20.850  6.781E-02 Eu152 

1408.01  20.850  6.781E-02 Eu152 
1460.53      463.   4.75   1.72  1.254E-02  1460.82  10.550  9.760E+00 K40   
1764.25       33.  16.22   0.39  1.069E-02  1764.49  15.310  5.934E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.06    74.89       163.        74. 2.610E+03   54.98   0.600  -      s 
307.89    77.10       142.       182. 6.065E+03   24.37   0.908  -        
359.45    90.00        99.        51. 1.335E+03   61.88   0.355  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.87    59.33       138.        -6.    -0.002   578.36   0.827s
Th-234    251.21    62.91       133.         7.     0.003   446.73   0.831s
Th-234    371.73    93.07       165.        44.     0.016    87.82   0.865s
U-235     372.84    93.35       145.        50.     0.019    73.58   0.865D
Ac-228    372.84    93.35       145.        50.     0.019    73.58   0.865D
Eu-152    486.45   121.78       177.        -6.    -0.002   646.28   0.897s
Eu-154    493.76   123.61       158.        13.     0.005   280.05   0.899s
Pa-234    525.55   131.56       172.         3.     0.001  1371.85   0.908s
U-235     654.21   163.76       157.        14.     0.005   250.64   0.943s
U-235     742.81   185.92       118.        76.     0.028    46.41   0.968s
Ra-226    742.49   185.84        86.        79.     0.029    41.99   1.354s
U-235     823.78   206.18       138.        -9.    -0.003   360.21   0.989s
Pb-212    952.58   238.40       157.       431.     0.160    13.43   0.924 
Pb-214    965.95   241.75       132.        81.     0.030    49.64   0.602s
Tl-208   1109.10   277.56        92.        24.     0.009   117.98   1.064s
Pb-214   1178.16   294.83        75.       161.     0.060    23.20   0.940 
Pb-212   1198.70   299.97        87.        20.     0.007   131.70   1.088 
Ac-228   1350.92   338.05        70.       122.     0.045    30.63   1.144 
Eu-152   1374.87   344.04        63.         1.     0.001  1653.68   1.132s
Pb-214   1405.39   351.67        52.       307.     0.114    13.65   0.814s
Pa-234   2274.85   569.10        30.         8.     0.003   209.69   1.340s
Tl-208   2330.66   583.06        20.       174.     0.064    17.58   1.241 
Bi-214   2435.28   609.21        29.       206.     0.076    15.29   1.095 
Cs-137   2644.45   661.51        28.         5.     0.002   323.91   1.416s
Bi-212   2907.27   727.21        31.        38.     0.014    52.94   1.467s
Tl-208   3440.89   860.58        26.        13.     0.005   124.51   1.564s
Eu-154   3500.27   875.42        16.         4.     0.001   331.26   1.573s
Pa-234   3520.36   880.44        21.         2.     0.001   570.18   1.578s
Pa-234   3535.47   884.21        23.        -2.    -0.001   747.67   1.579s
Ac-228   3642.55   910.97        35.       113.     0.042    29.11   1.539 
Pa-234   3786.25   946.88        28.         2.     0.001  1001.44   1.620s
Eu-152   3844.61   961.46        18.         8.     0.003   159.13   1.632s
Ac-228   3874.04   968.82         8.        79.     0.029    25.37   0.855s
Eu-154   3987.45   997.15        29.        -6.    -0.002   289.73   1.651s
Eu-152   4446.08  1111.73        29.        -6.    -0.002   283.12   1.718s
Bi-214   4479.10  1119.98        17.        56.     0.021    36.25   1.552 
Co-60    4701.27  1175.47        17.         6.     0.002   221.21   1.750s
Eu-154   5097.74  1274.49        22.        -2.    -0.001   655.96   1.797s
Co-60    5331.72  1332.92        16.         3.     0.001   418.48   1.822s
Eu-152   5633.28  1408.22         6.         6.     0.002   140.22   1.851s
K-40     5842.81  1460.53        24.       444.     0.164     9.50   1.719 
Bi-214   7059.71  1764.25         5.        33.     0.012    32.44   0.393s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.8854E-01                                      5.12E+12             
911.20 7.057E-01  (  8.609E-02 1.46E+01 2.62E+01 G  
968.96 8.532E-01  (  6.902E-02 1.27E+01 1.59E+01 G  
338.32 8.887E-01  (  1.429E-01 1.53E+01 1.14E+01 G  

Energy duplication    
93.35 8.909E-01 &   4.985E-01 3.68E+01 4.10E+00 XA 

Am-241   I  -3.0968E-02                                      1.58E+05             
59.54-3.097E-02 &(  1.460E-01 2.89E+02 3.59E+01 G  

Bi-212   N   7.9508E-01                                      5.12E+12             
727.33 7.951E-01 ?(  2.734E-01 2.65E+01 6.65E+00 G  
785.37 0.000E+00 -   2.118E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   2.382E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.7076E-01                                      5.84E+05             
609.31 5.631E-01  (P 3.402E-02 7.65E+00 4.55E+01 G  

1120.29 7.121E-01 + P 1.222E-01 1.81E+01 1.49E+01 G  
1764.49 5.934E-01  (P 8.909E-02 1.62E+01 1.53E+01 G  

Co-60    T   8.7975E-03                                      1.93E+03             
1332.49 6.122E-03 &(  2.023E-02 2.09E+02 1.00E+02 G  
1173.23 1.148E-02 ?(  1.938E-02 1.11E+02 9.98E+01 G  

Cs-137   I   7.4545E-03                                      1.10E+04             
661.66 7.455E-03 ?(  1.909E-02 1.62E+02 8.50E+01 G  

Eu-152   I   4.7766E-02                                      4.94E+03             
344.28 4.343E-03 &(  5.885E-02 8.27E+02 2.66E+01 G  
121.78-1.248E-02 +   6.592E-02 3.23E+02 2.84E+01 G  
778.90-3.248E-03 %   1.419E-01 2.66E+03 1.30E+01 G  
964.08 9.858E-02 ?(  1.164E-01 7.96E+01 1.45E+01 G  

1112.08-8.025E-02 +   1.787E-01 1.42E+02 1.34E+01 G  
1408.01 6.781E-02 ?(  6.430E-02 7.01E+01 2.09E+01 G  

Eu-154   I   2.5919E-02                                      3.14E+03             
873.18 4.780E-02 ?(  1.237E-01 1.66E+02 1.22E+01 G  
123.07 1.933E-02 ?(  4.370E-02 1.40E+02 4.04E+01 G  

1274.43-1.256E-02 &   6.632E-02 3.28E+02 3.49E+01 G  
723.30 4.329E-03 &   1.198E-01 1.68E+03 2.00E+01 G  

1004.72-1.610E-04 &   1.159E-01 4.37E+04 1.79E+01 G  
996.25-9.247E-02 +   2.110E-01 1.45E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.7597E+00                                      4.57E+11             
1460.82 9.760E+00  (P 2.486E-01 4.75E+00 1.06E+01 G  

Pa-234   N   3.3375E-02                                      1.63E+12             
131.30 8.750E-03 ?(  9.849E-02 6.86E+02 1.82E+01 G  
569.50 9.995E-02 &(  1.623E-01 1.05E+02 9.30E+00 G  
946.00 1.876E-02 ?(  1.527E-01 5.01E+02 1.35E+01 G  
880.52 3.588E-02 ?(  1.641E-01 2.85E+02 1.05E+01 G  
883.24-3.045E-02 +   1.839E-01 3.74E+02 9.70E+00 G  

Pb-212   N   6.6624E-01                                      5.12E+12             
238.63 6.662E-01  (P 4.516E-02 6.71E+00 4.36E+01 G  
300.09 4.787E-01 - P 5.284E-01 6.58E+01 3.18E+00 G  

Pb-214   N   7.1864E-01                                      5.84E+05             
351.93 7.372E-01  (P 4.041E-02 6.83E+00 3.56E+01 G  
295.22 6.661E-01  (P 8.383E-02 1.16E+01 1.84E+01 G  
242.00 7.611E-01  (P 2.498E-01 2.48E+01 7.27E+00 G  

Ra-226   N   1.3469E+00                                      5.84E+05             
186.21 1.347E+00  (  3.670E-01 2.10E+01 3.56E+00 G  

Th-234   N   5.4378E-01                                      1.63E+12             
63.30 3.084E-01 &(  1.120E+00 2.23E+02 3.75E+00 G  
92.59 7.470E-01  (  5.076E-01 4.39E+01 4.34E+00 G  

Tl-208   N   2.4848E-01                                      5.12E+12             
583.19 2.466E-01  (  1.477E-02 8.79E+00 8.50E+01 G  
277.37 2.726E-01 ?(  2.489E-01 5.90E+01 6.60E+00 G  
860.53 1.643E-01 -   1.509E-01 6.23E+01 1.24E+01 G  

U-235    N   7.4423E-02                                      2.57E+11             
143.77-1.832E-03 %(  1.154E-01 3.83E+03 1.09E+01 G  
205.32-1.172E-01 &   3.420E-01 1.80E+02 5.02E+00 G  
163.36 1.668E-01 &(  3.367E-01 1.25E+02 5.08E+00 G  
185.72 8.083E-02  (  2.688E-02 2.32E+01 5.70E+01 G  

Energy duplication    
93.35 6.341E-01     3.549E-01 3.68E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.33       138.        -6.    -0.002   578.36  -3.097E-02   
Th-234      62.91       133.         7.     0.003   446.73   3.084E-01   
Th-234      93.07       165.        44.     0.016    87.82   7.470E-01   
U-235       93.35       145.        50.     0.019    73.58   6.341E-01   
Eu-152     121.78       177.        -6.    -0.002   646.28  -1.248E-02   
Eu-154     123.61       158.        13.     0.005   280.05   1.933E-02   
Pa-234     131.56       172.         3.     0.001  1371.85   8.750E-03   
U-235      163.76       157.        14.     0.005   250.64   1.668E-01   
U-235      185.92       118.        76.     0.028    46.41   8.083E-02   
U-235      206.18       138.        -9.    -0.003   360.21  -1.172E-01   
Eu-152     344.04        63.         1.     0.001  1653.68   4.343E-03   
Pa-234     569.10        30.         8.     0.003   209.69   9.995E-02   
Cs-137     661.51        28.         5.     0.002   323.91   7.455E-03   
Eu-154     875.42        16.         4.     0.001   331.26   4.780E-02   
Pa-234     880.44        21.         2.     0.001   570.18   3.588E-02   
Pa-234     884.21        23.        -2.    -0.001   747.67  -3.045E-02   
Pa-234     946.88        28.         2.     0.001  1001.44   1.876E-02   
Eu-152     961.46        18.         8.     0.003   159.13   9.858E-02   
Eu-154     997.15        29.        -6.    -0.002   289.73  -9.247E-02   
Eu-152    1111.73        29.        -6.    -0.002   283.12  -8.025E-02   
Co-60     1175.47        17.         6.     0.002   221.21   1.148E-02   
Eu-154    1274.49        22.        -2.    -0.001   655.96  -1.256E-02   
Co-60     1332.92        16.         3.     0.001   418.48   6.122E-03   
Eu-152    1408.22         6.         6.     0.002   140.22   6.781E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.8854E-01    7.8854E-01   1.2955E-01    1.4159E-01  8.609E-02
Am-241 #A   -3.0964E-02   -3.0968E-02   1.7911E-01    1.7912E-01  1.460E-01
Bi-212 #     7.9508E-01    7.9508E-01   4.2091E-01    4.2287E-01  2.734E-01
Bi-214       5.7073E-01    5.7076E-01   9.0598E-02    9.4242E-02  3.402E-02
Co-60  #A    8.6843E-03    8.7975E-03   1.9461E-02    1.9466E-02  2.023E-02
Cs-137 #A    7.4376E-03    7.4545E-03   2.4146E-02    2.4148E-02  1.909E-02
Eu-152 #A    4.7525E-02    4.7766E-02   6.6980E-02    6.7035E-02  5.885E-02
Eu-154 #A    2.5714E-02    2.5919E-02   5.6216E-02    5.6232E-02  1.237E-01
K-40         9.7597E+00    9.7597E+00   9.6808E-01    1.0853E+00  2.486E-01
Pa-234 #A    3.3375E-02    3.3375E-02   6.9984E-02    7.0476E-02  9.849E-02
Pb-212       6.6624E-01    6.6624E-01   9.0695E-02    1.0612E-01  4.516E-02
Pb-214       7.1861E-01    7.1864E-01   1.0002E-01    1.0772E-01  4.041E-02
Ra-226       1.3468E+00    1.3469E+00   5.6561E-01    5.7294E-01  3.670E-01
Th-234 #A    5.4378E-01    5.4378E-01   4.7753E-01    4.8029E-01  1.120E+00
Tl-208       2.4848E-01    2.4848E-01   4.3689E-02    4.6541E-02  1.477E-02
U-235  #A    7.4423E-02    7.4423E-02   3.4539E-02    3.4869E-02  1.154E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.489E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4894324E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

91 of 387



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-025                Received:        04/01/13                      
Lab ID:          244408-005                    Prepared:        04/02/13 10:06                
Matrix:          Soil                          Analyzed:        05/07/13 13:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:57                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05059 U        0.1747         0.1408            0.9     
Bismuth-212                          0.7923           0.3845         0.1905                    
Bismuth-214                          0.3788           0.08291        0.03807                   
Cesium-137                           0.002696 U       0.02509        0.02037           0.07    
Cobalt-60                            0.007509 U       0.02078        0.02171           0.03    
Europium-152                         0.007536 U       0.02388        0.06163           0.1     
Europium-154                         0.02683 U        0.07328        0.1379            0.2     
Lead-212                             0.4498           0.07612        0.04030                   
Lead-214                             0.5378           0.09812        0.04486                   
Potassium-40                         9.136            1.012          0.2936                    
Protactinium-234                    -0.05502 U        0.1217         0.09749                   
Radium-226 (By Bismuth-214)          0.3788           0.08291        0.03807           0.2     
Thallium-208                         0.2106           0.05373        0.02296                   
Thorium-232 (By Actinium-228)        0.7076           0.1320         0.05774           0.9     
Thorium-234                          0.08590 U        0.2436         1.105                     
Uranium-235                          0.05764 U        0.03956        0.1414            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244408-005                   Client ID : 12-PCT-317-025        

Seqnum : 1523183326006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_006                                Batch         : 196911                       Time      : 07-MAY-2013 13:22     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322.68 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.05059           0.1408       0.9      .17472           .17476           0           u        

Bismuth-212                         0.7923            0.1905                .38453           .38666           -0.0065     u        

Bismuth-214                         0.3788            0.03807               .082907          .084638          0.023       u        

Cesium-137                          0.002696          0.02037      0.07     .025091          .025091          -0.0022     u        

Cobalt-60                           0.007509          0.02171      0.03     .020777          .020779          -0.0023     u        

Europium-152                        0.007536          0.06163      0.1      .02388           .023882          0.0038      u        

Europium-154                        0.02683           0.1379       0.2      .073275          .073288          0.037       u        

Lead-212                            0.4498            0.04030               .076115          .08278           0.0095      u        

Lead-214                            0.5378            0.04486               .098124          .10129           0.017       u        

Potassium-40                        9.136             0.2936                1.0116           1.1106           -0.30       u        

Protactinium-234                    -0.05502          0.09749               .12165           .12242           0.017       u        

Radium-226 (By Bismuth-214)         0.3788            0.03807      0.2      .082907          .084638          0.023       u        

Thallium-208                        0.2106            0.02296               .053729          .055393          0.0055      u        

Thorium-232 (By Actinium-228)       0.7076            0.05774      0.9      .13204           .14161           0.013       u        

Thorium-234                         0.08590           1.105                 .24358           .24372           -0.025      u        

Uranium-235                         0.05764           0.1414       0.18     .039556          .039711          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1523183326006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-025          
Sample Description: 244408-005, 196911 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:57            Live Time: 2700   sec

Acquisition Time: 5/7/2013 13:22:13         Real Time: 2704   sec
Analysis Time: 5/7/2013 14:07            Dead Time: 0.13   %

Analysis Quantity: 3.227E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.076E-01      1.320E-01      1.416E-01      5.774E-02
Am-241    #AB    5.059E-02      1.747E-01      1.748E-01      1.408E-01
Bi-212           7.923E-01      3.845E-01      3.867E-01      1.905E-01
Bi-214           3.788E-01      8.291E-02      8.464E-02      3.807E-02
Co-60     #AB    7.509E-03      2.078E-02      2.078E-02      2.171E-02
Cs-137    #AB    2.696E-03      2.509E-02      2.509E-02      2.037E-02
Eu-152    #AB    7.536E-03      2.388E-02      2.388E-02      6.163E-02
Eu-154    #AB    2.683E-02      7.327E-02      7.329E-02      1.379E-01
K-40             9.136E+00      1.012E+00      1.111E+00      2.936E-01
Pa-234    #AB   -5.502E-02      1.217E-01      1.224E-01      9.749E-02
Pb-212           4.498E-01      7.612E-02      8.278E-02      4.030E-02
Pb-214           5.378E-01      9.812E-02      1.013E-01      4.486E-02
Ra-226    #      8.536E-01      5.929E-01      5.949E-01      4.417E-01
Th-234     AB    8.590E-02      2.436E-01      2.437E-01      1.105E+00
Tl-208           2.106E-01      5.373E-02      5.539E-02      2.296E-02
U-235     #AB    5.764E-02      3.956E-02      3.971E-02      1.414E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.331E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_006.An1               

Sample description                                             
244408-005, 196911                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_006.An1

Acquisition information
Start time:                 5/7/2013 13:22:13
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2268E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2268E+02) = 

8.3758E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:57:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0467

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.12        8. 172.68   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.66       68.  25.76   0.86  2.580E-02
77.20      113.  15.59   0.87  2.763E-02
92.61       10. 141.79   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.452E-01 U235  
93.33       22.  75.31   0.88  3.718E-02    93.35   4.100  4.408E-01 Ac228 

93.35   5.760  3.138E-01 U235  
93.37       24.  57.47   0.88  3.718E-02    93.35   4.100  4.783E-01 Ac228 

93.35   5.760  3.405E-01 U235  
123.41       11. 145.08   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
143.34       10. 153.76   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.708E-02 U235  
162.65       11. 126.05   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.346E-01 U235  
186.09       45.  34.31   0.98  4.662E-02   185.72  57.000  5.219E-02 U235  

186.21   3.555  8.376E-01 Ra226 
185.72  57.000  5.219E-02 U235  

186.11       46.  34.73   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.536E-01 Ra226 

205.40        3. 480.22   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.284E-02 U235  

238.69      304.   6.78   1.04  4.202E-02   238.63  43.600  5.024E-01 Pb212 
241.78       56.  26.34   1.04  4.174E-02   242.00   7.268  5.774E-01 Pb214 
295.24      120.  13.69   1.15  3.721E-02   295.22  18.414  5.240E-01 Pb214 
300.07       23.  35.16   1.04  3.683E-02   300.09   3.180  6.220E-01 Pb212 
338.32       77.  20.64   0.64  3.412E-02   338.32  11.400  6.166E-01 Ac228 
351.95      219.   8.79   1.06  3.324E-02   351.93  35.600  5.533E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.23      132.  12.76   1.44  2.357E-02   583.19  85.000  2.036E-01 Tl208 
609.26      139.   9.99   1.25  2.288E-02   609.31  45.490  3.785E-01 Bi214 
660.77        2. 465.43   1.43  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.36       34.  24.27   0.50  2.025E-02   727.33   6.650  7.923E-01 Bi212 
860.62       19.  36.06   1.59  1.803E-02   860.53  12.400  2.588E-01 Tl208 
869.49        2. 337.22   1.60  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.16      106.  11.71   1.08  1.732E-02   911.20  26.200  7.033E-01 Ac228 
941.28        1. 407.23   1.65  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.17       66.  13.73   1.17  1.658E-02   968.96  15.900  7.801E-01 Ac228 
996.56        3. 181.84   1.69  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.42       27.  28.73   1.77  1.494E-02  1120.29  14.910  3.798E-01 Bi214 
1173.92        5. 138.35   1.80  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1332.46        2. 308.47   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.69        3. 167.69   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.91      398.   5.27   1.76  1.219E-02  1460.82  10.550  9.136E+00 K40   
1764.57       26.  21.48   2.09  1.039E-02  1764.49  15.310  5.146E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.46    74.61       140.        62. 2.388E+03   63.67   0.852  -      s 
308.61    77.15       101.       104. 3.757E+03   34.27   0.779  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.57    59.12        89.         8.     0.003   345.36   0.846s
Th-234    370.31    92.59        96.        10.     0.004   283.57   0.882D
Ac-228    373.36    93.35        79.        24.     0.009   114.94   0.883D
U-235     373.36    93.35       122.        22.     0.008   150.63   0.883D
Eu-154    493.51   123.41       118.        11.     0.004   290.16   0.915s
Pa-234    522.87   130.76       134.       -15.    -0.006   221.11   0.924s
U-235     573.13   143.34       106.        10.     0.004   307.52   0.937s
U-235     650.34   162.65        83.        11.     0.004   252.11   0.958s
U-235     744.03   186.09        95.        45.     0.017    68.62   0.982s
Ra-226    744.08   186.11       102.        46.     0.017    69.45   0.982s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     821.19   205.40       111.         3.     0.001   960.43   1.002s
Pb-212    954.26   238.69       104.       266.     0.098    16.44   0.929 
Pb-214    966.60   241.78        99.        49.     0.018    69.74   0.426s
Pb-214   1180.31   295.24        55.       116.     0.043    27.38   1.153 
Pb-212   1199.61   300.07        29.        23.     0.009    70.33   1.044 
Ac-228   1352.54   338.32        60.        77.     0.029    41.28   0.641s
Eu-152   1376.81   344.39        58.        -4.    -0.002   537.78   1.143s
Pb-214   1407.04   351.95        54.       211.     0.078    17.59   1.059 
Tl-208   2331.77   583.23        40.       132.     0.049    25.51   1.444 
Bi-214   2435.86   609.26        30.       127.     0.047    19.99   1.247 
Cs-137   2641.86   660.77        27.         2.     0.001   930.86   1.431s
Eu-154   2890.22   722.87        38.        -6.    -0.002   306.09   1.482s
Bi-212   2908.17   727.36        13.        34.     0.013    48.53   0.496s
Tl-208   3441.23   860.62        13.        19.     0.007    72.12   1.590 
Eu-154   3476.69   869.49        17.         2.     0.001   674.44   1.599s
Ac-228   3643.38   911.16        13.       103.     0.038    23.43   1.080s
Pa-234   3763.89   941.28         9.         1.     0.000   814.46   1.653s
Eu-152   3855.29   964.13        46.        -3.    -0.001   726.85   1.666s
Ac-228   3875.46   969.17         6.        66.     0.025    27.45   1.166s
Eu-154   3985.07   996.56        17.         3.     0.001   363.68   1.688s
Eu-152   4444.23  1111.32        25.        -3.    -0.001   536.25   1.766s
Bi-214   4480.63  1120.42        26.        27.     0.010    57.47   1.771s
Co-60    4694.72  1173.92        20.         5.     0.002   276.70   1.804s
Eu-154   5098.48  1274.81        18.        -3.    -0.001   414.37   1.865s
Co-60    5329.25  1332.46        15.         2.     0.001   616.94   1.897s
Eu-152   5634.38  1408.69        11.         3.     0.001   335.38   1.937s
K-40     5843.41  1460.91        27.       379.     0.140    10.54   1.757 
Bi-214   7059.24  1764.57         8.        26.     0.010    42.96   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0762E-01                                      5.12E+12             
911.20 7.033E-01  (P 5.774E-02 1.17E+01 2.62E+01 G  
968.96 7.801E-01  (  6.545E-02 1.37E+01 1.59E+01 G  
338.32 6.166E-01  (P 1.436E-01 2.06E+01 1.14E+01 G  

Energy duplication    
93.35 4.783E-01 -   4.227E-01 5.75E+01 4.10E+00 XA 

Am-241   I   5.0591E-02                                      1.58E+05             
59.54 5.059E-02 &(  1.408E-01 1.73E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   7.9232E-01                                      5.12E+12             
727.33 7.923E-01  (  1.905E-01 2.43E+01 6.65E+00 G  
785.37 0.000E+00 -   2.525E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 &   1.881E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.7884E-01                                      5.84E+05             
609.31 3.785E-01  (P 3.807E-02 9.99E+00 4.55E+01 G  

1120.29 3.798E-01 ?(P 1.656E-01 2.87E+01 1.49E+01 G  
1764.49 5.146E-01 + P 1.310E-01 2.15E+01 1.53E+01 G  

Co-60    T   7.5088E-03                                      1.93E+03             
1332.49 4.400E-03 &(  2.171E-02 3.08E+02 1.00E+02 G  
1173.23 1.062E-02 ?(  2.288E-02 1.38E+02 9.98E+01 G  

Cs-137   I   2.6955E-03                                      1.10E+04             
661.66 2.695E-03 ?(  2.037E-02 4.65E+02 8.50E+01 G  

Eu-152   I   7.5356E-03                                      4.94E+03             
344.28-1.415E-02 ?(  6.163E-02 2.69E+02 2.66E+01 G  
121.78 0.000E+00 &   6.272E-02 1.00E+03 2.84E+01 G  
778.90 0.000E+00 +   8.259E-02 1.00E+03 1.30E+01 G  
964.08-3.469E-02 &   2.048E-01 3.63E+02 1.45E+01 G  

1112.08-4.167E-02 +   1.792E-01 2.68E+02 1.34E+01 G  
1408.01 3.520E-02 ?(  9.120E-02 1.68E+02 2.09E+01 G  

Eu-154   I   2.6829E-02                                      3.14E+03             
873.18 2.545E-02 ?(  1.379E-01 3.37E+02 1.22E+01 G  
123.07 1.815E-02 ?(  4.243E-02 1.45E+02 4.04E+01 G  

1274.43-2.003E-02 +   6.568E-02 2.07E+02 3.49E+01 G  
723.30-4.541E-02 +   1.103E-01 1.53E+02 2.00E+01 G  

1004.72-3.565E-04 &   1.098E-01 1.87E+04 1.79E+01 G  
996.25 6.181E-02 ?(  1.767E-01 1.82E+02 1.05E+01 G  

K-40     N   9.1364E+00                                      4.57E+11             
1460.82 9.136E+00  (P 2.936E-01 5.27E+00 1.06E+01 G  

Pa-234   N  -5.5019E-02                                      1.63E+12             
131.30-5.502E-02 ?(  9.749E-02 1.11E+02 1.82E+01 G  
569.50-1.316E-03 &   1.539E-01 7.11E+03 9.30E+00 G  
946.00 1.437E-02 +   9.359E-02 4.07E+02 1.35E+01 G  
880.52 3.586E-03 %   2.005E-01 3.40E+03 1.05E+01 G  
883.24 1.436E-03 %   2.202E-01 9.31E+03 9.70E+00 G  

Pb-212   N   4.4980E-01                                      5.12E+12             
238.63 4.498E-01  (P 4.030E-02 8.22E+00 4.36E+01 G  
300.09 6.220E-01 + P 3.295E-01 3.52E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.3776E-01                                      5.84E+05             
351.93 5.533E-01  (P 4.486E-02 8.79E+00 3.56E+01 G  
295.22 5.240E-01  (P 7.843E-02 1.37E+01 1.84E+01 G  
242.00 4.966E-01  (P 2.378E-01 3.49E+01 7.27E+00 G  

Ra-226   N   8.5364E-01                                      5.84E+05             
186.21 8.536E-01 @(  4.417E-01 3.47E+01 3.56E+00 G  

Th-234   N   8.5899E-02                                      1.63E+12             
63.30-3.985E-02 &(  1.105E+00 1.69E+03 3.75E+00 G  
92.59 1.945E-01  (  4.429E-01 1.42E+02 4.34E+00 G  

Tl-208   N   2.1061E-01                                      5.12E+12             
583.19 2.036E-01  (  2.296E-02 1.28E+01 8.50E+01 G  
277.37 0.000E+00 &   2.758E-01 1.00E+03 6.60E+00 G  
860.53 2.588E-01 ?(  1.178E-01 3.61E+01 1.24E+01 G  

U-235    N   5.7644E-02                                      2.57E+11             
143.77 5.708E-02 ?(  1.414E-01 1.54E+02 1.09E+01 G  
205.32 4.284E-02 ?(  3.366E-01 4.80E+02 5.02E+00 G  
163.36 1.346E-01 ?(  2.712E-01 1.26E+02 5.08E+00 G  
185.72 5.219E-02  (  2.655E-02 3.43E+01 5.70E+01 G  

Energy duplication    
93.35 3.138E-01     3.732E-01 7.53E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_006.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       122.        22.     0.008   150.63   3.138E-01   
Eu-154     123.41       118.        11.     0.004   290.16   1.815E-02   
Pa-234     130.76       134.       -15.    -0.006   221.11  -5.502E-02   
U-235      143.34       106.        10.     0.004   307.52   5.708E-02   
U-235      162.65        83.        11.     0.004   252.11   1.346E-01   
U-235      186.09        95.        45.     0.017    68.62   5.219E-02   
Ra-226     186.11       102.        46.     0.017    69.45   8.536E-01   
U-235      205.40       111.         3.     0.001   960.43   4.284E-02   
Eu-152     344.39        58.        -4.    -0.002   537.78  -1.415E-02   
Cs-137     660.77        27.         2.     0.001   930.86   2.695E-03   
Eu-154     722.87        38.        -6.    -0.002   306.09  -4.541E-02   
Eu-154     869.49        17.         2.     0.001   674.44   2.545E-02   
Pa-234     941.28         9.         1.     0.000   814.46   1.437E-02   
Eu-152     964.13        46.        -3.    -0.001   726.85  -3.469E-02   
Eu-154     996.56        17.         3.     0.001   363.68   6.181E-02   
Eu-152    1111.32        25.        -3.    -0.001   536.25  -4.167E-02   
Co-60     1173.92        20.         5.     0.002   276.70   1.062E-02   
Eu-154    1274.81        18.        -3.    -0.001   414.37  -2.003E-02   
Co-60     1332.46        15.         2.     0.001   616.94   4.400E-03   
Eu-152    1408.69        11.         3.     0.001   335.38   3.520E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0762E-01    7.0762E-01   1.3204E-01    1.4161E-01  5.774E-02
Am-241 #A    5.0583E-02    5.0591E-02   1.7472E-01    1.7476E-01  1.408E-01
Bi-212       7.9232E-01    7.9232E-01   3.8453E-01    3.8666E-01  1.905E-01
Bi-214       3.7883E-01    3.7884E-01   8.2907E-02    8.4638E-02  3.807E-02
Co-60  #A    7.4122E-03    7.5088E-03   2.0777E-02    2.0779E-02  2.171E-02
Cs-137 #A    2.6894E-03    2.6955E-03   2.5091E-02    2.5091E-02  2.037E-02
Eu-152 #A    7.4976E-03    7.5356E-03   2.3880E-02    2.3882E-02  6.163E-02
Eu-154 #A    2.6617E-02    2.6829E-02   7.3275E-02    7.3288E-02  1.379E-01
K-40         9.1364E+00    9.1364E+00   1.0116E+00    1.1106E+00  2.936E-01
Pa-234 #A   -5.5019E-02   -5.5019E-02   1.2165E-01    1.2242E-01  9.749E-02
Pb-212       4.4980E-01    4.4980E-01   7.6115E-02    8.2780E-02  4.030E-02
Pb-214       5.3773E-01    5.3776E-01   9.8124E-02    1.0129E-01  4.486E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:07:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_006.An1               

Ra-226 #     8.5360E-01    8.5364E-01   5.9288E-01    5.9488E-01  4.417E-01
Th-234  A    8.5899E-02    8.5899E-02   2.4358E-01    2.4372E-01  1.105E+00
Tl-208       2.1061E-01    2.1061E-01   5.3729E-02    5.5393E-02  2.296E-02
U-235  #A    5.7644E-02    5.7644E-02   3.9556E-02    3.9711E-02  1.414E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.4 keV)     1.221E+01  pCi/g         
Total Decayed Activity (  238.6 to  2035.4 keV) 1.2213383E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-026                Received:        04/01/13                      
Lab ID:          244408-006                    Prepared:        04/02/13 10:12                
Matrix:          Soil                          Analyzed:        05/07/13 13:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.03480 U        0.1843         0.1500            0.9    
Bismuth-212                          1.224            0.4053         0.1633                   
Bismuth-214                          0.4411           0.08288        0.03268                  
Cesium-137                           0.007889 U       0.02378        0.01871           0.07   
Cobalt-60                            0.004881 U       0.01283        0.01527           0.03   
Europium-152                         0.01467 U        0.04080        0.04036           0.1    
Europium-154                         0.009301 U       0.03345        0.1411            0.2    
Lead-212                             0.5326           0.08102        0.04036                  
Lead-214                             0.5897           0.09843        0.04327                  
Potassium-40                         9.933            1.008          0.2639                   
Protactinium-234                     0.01409 U        0.01752        0.1000                   
Radium-226 (By Bismuth-214)          0.4411           0.08288        0.03268           0.2    
Thallium-208                         0.2080           0.04621        0.02108                  
Thorium-232 (By Actinium-228)        0.7192           0.1215         0.04495           0.9    
Thorium-234                          0.4629 U         0.5150         1.307                    
Uranium-235                          0.05465 U        0.03718        0.1582            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244408-006                   Client ID : 12-PCT-317-026        

Seqnum : 1533183345005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_005                                Batch         : 196911                       Time      : 07-MAY-2013 13:23     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.26 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03480           0.1500       0.9      .1843            .18432           0           u        

Bismuth-212                         1.224             0.1633                .40533           .41015           -0.0065     u        

Bismuth-214                         0.4411            0.03268               .082879          .085218          0.023       u        

Cesium-137                          0.007889          0.01871      0.07     .023778          .02378           -0.0022     u        

Cobalt-60                           0.004881          0.01527      0.03     .012825          .012827          -0.0023     u        

Europium-152                        0.01467           0.04036      0.1      .040796          .040802          0.0038      u        

Europium-154                        0.009301          0.1411       0.2      .033445          .033449          0.037       u        

Lead-212                            0.5326            0.04036               .081016          .089714          0.0095      u        

Lead-214                            0.5897            0.04327               .098426          .10222           0.017       u        

Potassium-40                        9.933             0.2639                1.0075           1.124            -0.30       u        

Protactinium-234                    0.01409           0.1000                .017522          .017868          0.017       u        

Radium-226 (By Bismuth-214)         0.4411            0.03268      0.2      .082879          .085218          0.023       u        

Thallium-208                        0.2080            0.02108               .046207          .048084          0.0055      u        

Thorium-232 (By Actinium-228)       0.7192            0.04495      0.9      .12152           .13219           0.013       u        

Thorium-234                         0.4629            1.307                 .51498           .51684           -0.025      u        

Uranium-235                         0.05465           0.1582       0.18     .037178          .037325          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1533183345005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-026          
Sample Description: 244408-006, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:50            Live Time: 2700   sec

Acquisition Time: 5/7/2013 13:23:39         Real Time: 2705   sec
Analysis Time: 5/7/2013 14:08            Dead Time: 0.18   %

Analysis Quantity: 3.433E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.192E-01      1.215E-01      1.322E-01      4.495E-02
Am-241    #AB    3.480E-02      1.843E-01      1.843E-01      1.500E-01
Bi-212           1.224E+00      4.053E-01      4.101E-01      1.633E-01
Bi-214           4.411E-01      8.288E-02      8.522E-02      3.268E-02
Co-60     #AB    4.881E-03      1.283E-02      1.283E-02      1.527E-02
Cs-137    #AB    7.889E-03      2.378E-02      2.378E-02      1.871E-02
Eu-152    #AB    1.467E-02      4.080E-02      4.080E-02      4.036E-02
Eu-154    #AB    9.301E-03      3.345E-02      3.345E-02      1.411E-01
K-40             9.933E+00      1.008E+00      1.124E+00      2.639E-01
Pa-234    #AB    1.409E-02      1.752E-02      1.787E-02      1.000E-01
Pb-212           5.326E-01      8.102E-02      8.971E-02      4.036E-02
Pb-214    #      5.897E-01      9.843E-02      1.022E-01      4.327E-02
Ra-226    #      1.052E+00      6.091E-01      6.120E-01      3.956E-01
Th-234    #AB    4.629E-01      5.150E-01      5.168E-01      1.307E+00
Tl-208           2.080E-01      4.621E-02      4.808E-02      2.108E-02
U-235     #AB    5.465E-02      3.718E-02      3.733E-02      1.582E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.530E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:08:50
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_005.An1               

Sample description                                             
244408-006, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_005.An1

Acquisition information
Start time:                 5/7/2013 13:23:39
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4326E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4326E+02) = 

7.8736E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

106 of 387



ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:08:50
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0831

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.45        6. 264.77   0.82  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.28        7. 244.47   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.281E-01 Th234 
74.54      102.  19.50   0.83  2.745E-02
77.04      145.  13.10   0.84  2.935E-02
87.11       66.  25.63   0.53  3.598E-02
92.99       38.  46.47   0.85  3.937E-02    92.59   4.343  6.542E-01 Th234 

93.35   5.760  4.884E-01 U235  
93.35   4.100  6.862E-01 Ac228 
92.59   4.343  6.542E-01 Th234 
93.35   5.760  4.884E-01 U235  

92.99       38.  46.47   0.85  3.937E-02    92.59   4.343  6.542E-01 Th234 
93.35   5.760  4.884E-01 U235  
93.35   4.100  6.862E-01 Ac228 

93.01       34.  55.62   0.85  3.899E-02    92.59   4.343  5.793E-01 Th234 
93.35   5.760  4.325E-01 U235  
93.35   4.100  6.077E-01 Ac228 

122.14       10. 139.08   0.88  4.840E-02   121.78  28.410    PBC<MDA Eu152 
124.58        2. 810.82   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  2.481E-03 Eu154 
162.96       18.  79.67   0.92  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.033E-01 U235  
186.00       62.  28.95   1.13  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.052E+00 Ra226 
185.72  57.000  6.554E-02 U235  

186.04       51.  34.02   0.94  4.855E-02   185.72  57.000  5.360E-02 U235  
186.21   3.555  8.602E-01 Ra226 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
204.77        4. 398.57   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  4.481E-02 U235  
238.60      351.   7.51   0.84  4.348E-02   238.63  43.600  5.326E-01 Pb212 
241.84       68.  21.88   1.47  4.315E-02   242.00   7.268  6.361E-01 Pb214 
277.67       33.  40.02   0.35  3.983E-02   277.37   6.600  3.662E-01 Tl208 
295.29       89.  16.95   1.13  3.829E-02   295.22  18.414  3.676E-01 Pb214 
300.03       22.  47.53   0.70  3.789E-02   300.09   3.180  5.327E-01 Pb212 
338.25       88.  17.48   0.80  3.501E-02   338.32  11.400  6.402E-01 Ac228 
351.92      246.   8.19   1.08  3.408E-02   351.93  35.600  5.802E-01 Pb214 
569.78       11.  62.20   1.28  2.435E-02   569.50   9.300  1.357E-01 Pa234 
583.22      149.  10.80   1.26  2.394E-02   583.19  85.000  2.080E-01 Tl208 
609.35      169.   8.98   1.33  2.322E-02   609.31  45.490  4.451E-01 Bi214 
661.58        5. 150.69   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.45       57.  15.83   0.70  2.051E-02   727.33   6.650  1.224E+00 Bi212 
785.63       16.  38.07   0.44  1.944E-02   785.37   1.110  2.150E+00 Bi212 
860.64       30.  22.97   0.40  1.823E-02   860.53  12.400  3.871E-01 Tl208 
911.34      110.  10.78   1.79  1.750E-02   911.20  26.200  6.983E-01 Ac228 
945.25        2. 369.06   1.59  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.11       74.  14.85   1.25  1.675E-02   968.96  15.900  8.103E-01 Ac228 

1120.29       50.  19.40   0.89  1.507E-02  1120.29  14.910  6.540E-01 Bi214 
1173.58        5. 131.38   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.59        4. 179.79   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.278E-02 Eu154 
1408.68        2. 222.95   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.92      457.   4.90   1.32  1.229E-02  1460.82  10.550  9.933E+00 K40   
1620.64        4.  85.12   2.08  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.55       24.  24.72   2.18  1.048E-02  1764.49  15.310  4.294E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.87    74.66       154.        95. 3.461E+03   43.06   0.900  -        
308.89    77.17       144.       114. 3.884E+03   36.41   0.969  -        
348.61    87.11       103.        66. 1.823E+03   51.26   0.530  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.07    60.45       129.         6.     0.002   529.53   0.820s
Th-234    253.38    63.28       164.         7.     0.003   488.94   0.823s
Th-234    372.21    93.01       158.        34.     0.012   111.25   0.851s
U-235     373.56    93.35       137.        38.     0.014    92.94   0.852D
Ac-228    373.56    93.35       137.        38.     0.014    92.94   0.852D
Eu-152    488.65   122.14        97.        10.     0.004   278.15   0.879s
Eu-154    498.39   124.58        90.         2.     0.001  1621.64   0.880s
Pa-234    522.81   130.69       177.       -16.    -0.006   237.53   0.888s
U-235     651.77   162.96        91.        18.     0.007   159.34   0.917s
U-235     744.05   186.04       124.        51.     0.019    68.03   0.938s
Ra-226    743.87   186.00       101.        62.     0.023    57.90   1.126s
U-235     818.92   204.77       102.         4.     0.001   797.14   0.956s
Pb-212    954.16   238.60       127.       346.     0.128    15.02   0.841 
Pb-214    967.11   241.84        68.        68.     0.025    43.75   1.473s
Tl-208   1110.31   277.67        59.        33.     0.012    80.04   0.352s
Pb-214   1180.78   295.29        66.        89.     0.033    33.90   1.127s
Pb-212   1199.73   300.03        47.        22.     0.008    95.07   0.697s
Ac-228   1352.52   338.25        54.        88.     0.032    34.96   0.803s
Eu-152   1368.51   342.25        30.        -1.     0.000  1738.97   1.083s
Pb-214   1407.15   351.92        60.       241.     0.089    16.38   1.079s
Pa-234   2278.23   569.78        16.        11.     0.004   124.39   1.280s
Tl-208   2331.97   583.22        40.       145.     0.054    21.60   1.263 
Bi-214   2436.49   609.35        26.       161.     0.060    17.96   1.327 
Cs-137   2645.34   661.58        26.         5.     0.002   301.39   1.359s
Eu-154   2898.72   724.93        42.       -10.    -0.004   203.45   1.410s
Bi-212   2908.78   727.45        11.        57.     0.021    31.65   0.700s
Eu-152   3116.36   779.35        25.        -3.    -0.001   541.02   1.456s
Bi-212   3141.47   785.63         9.        16.     0.006    76.13   0.438s
Tl-208   3441.49   860.64         5.        30.     0.011    45.95   0.396s
Pa-234   3508.36   877.36        23.        -6.    -0.002   260.24   1.538s
Pa-234   3535.46   884.13        26.        -5.    -0.002   295.25   1.541s
Ac-228   3644.31   911.34         9.       110.     0.041    21.56   1.794 
Pa-234   3779.96   945.25        16.         2.     0.001   738.12   1.590s
Ac-228   3875.39   969.11        13.        74.     0.027    29.71   1.248 
Eu-152   4448.23  1112.30        23.        -2.    -0.001   717.66   1.719s
Bi-214   4480.23  1120.29        12.        50.     0.019    38.81   0.886s
Co-60    4693.42  1173.58        21.         5.     0.002   262.76   1.765s
Eu-154   5097.60  1274.59        20.         4.     0.001   359.58   1.840s
Eu-152   5634.22  1408.68        14.         2.     0.001   445.89   1.936s
K-40     5843.31  1460.92        25.       442.     0.164     9.81   1.320s
Bi-212   6482.60  1620.64         4.         4.     0.001   170.24   2.082s
Bi-214   7058.72  1764.55        13.        24.     0.009    49.43   2.177s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1920E-01                                      5.12E+12             
911.20 6.983E-01  (  4.495E-02 1.08E+01 2.62E+01 G  
968.96 8.103E-01  (  9.199E-02 1.49E+01 1.59E+01 G  
338.32 6.402E-01  (  1.256E-01 1.75E+01 1.14E+01 G  

Energy duplication    
93.35 6.862E-01 &   4.923E-01 4.65E+01 4.10E+00 XA 

Am-241   I   3.4804E-02                                      1.58E+05             
59.54 3.480E-02 ?(  1.500E-01 2.65E+02 3.59E+01 G  

Bi-212   N   1.2240E+00                                      5.12E+12             
727.33 1.224E+00  (P 1.633E-01 1.58E+01 6.65E+00 G  
785.37 2.150E+00 + P 9.494E-01 3.81E+01 1.11E+00 G  

1620.74 6.642E-01 &   7.476E-01 8.51E+01 1.51E+00 G  

Bi-214   N   4.4112E-01                                      5.84E+05             
609.31 4.451E-01  (P 3.268E-02 8.98E+00 4.55E+01 G  

1120.29 6.540E-01 +   1.030E-01 1.94E+01 1.49E+01 G  
1764.49 4.294E-01 ?(P 1.540E-01 2.47E+01 1.53E+01 G  

Co-60    T   4.8809E-03                                      1.93E+03             
1332.49-8.655E-04 %(  1.527E-02 1.08E+03 1.00E+02 G  
1173.23 1.063E-02 ?(  2.171E-02 1.31E+02 9.98E+01 G  

Cs-137   I   7.8893E-03                                      1.10E+04             
661.66 7.889E-03 ?(  1.871E-02 1.51E+02 8.50E+01 G  

Eu-152   I   1.4667E-02                                      4.94E+03             
344.28-2.839E-03 &(  4.036E-02 8.69E+02 2.66E+01 G  
121.78 2.188E-02 ?(  4.886E-02 1.39E+02 2.84E+01 G  
778.90-3.086E-02 +   1.340E-01 2.71E+02 1.30E+01 G  
964.08 0.000E+00 -   4.191E-01 1.00E+03 1.45E+01 G  

1112.08-2.808E-02 +   1.626E-01 3.59E+02 1.34E+01 G  
1408.01 2.716E-02 ?(  9.557E-02 2.23E+02 2.09E+01 G  

Eu-154   I   9.3013E-03                                      3.14E+03             
873.18-6.706E-03 &(  1.411E-01 1.28E+03 1.22E+01 G  
123.07 2.481E-03 ?(  3.300E-02 8.11E+02 4.04E+01 G  

1274.43 2.278E-02 ?(  6.459E-02 1.80E+02 3.49E+01 G  
723.30-6.788E-02 +   1.078E-01 1.02E+02 2.00E+01 G  

1004.72 3.793E-03 %   9.403E-02 1.51E+03 1.79E+01 G  
996.25 0.000E+00 -   2.154E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.9332E+00                                      4.57E+11             
1460.82 9.933E+00  (P 2.639E-01 4.90E+00 1.06E+01 G  

Pa-234   N   1.4086E-02                                      1.63E+12             
131.30-5.228E-02 ?(  1.000E-01 1.19E+02 1.82E+01 G  
569.50 1.357E-01 &(  1.208E-01 6.22E+01 9.30E+00 G  
946.00 1.978E-02 &(  1.174E-01 3.69E+02 1.35E+01 G  
880.52-8.527E-02 +   1.727E-01 1.30E+02 1.05E+01 G  
883.24-8.562E-02 +   1.987E-01 1.48E+02 9.70E+00 G  

Pb-212   N   5.3264E-01                                      5.12E+12             
238.63 5.326E-01  (P 4.036E-02 7.51E+00 4.36E+01 G  
300.09 5.327E-01  (P 3.865E-01 4.75E+01 3.18E+00 G  

Pb-214   N   5.8965E-01                                      5.84E+05             
351.93 5.802E-01 @(P 4.327E-02 8.19E+00 3.56E+01 G  
295.22 3.676E-01 - P 7.835E-02 1.70E+01 1.84E+01 G  
242.00 6.361E-01  (  1.782E-01 2.19E+01 7.27E+00 G  

Ra-226   N   1.0518E+00                                      5.84E+05             
186.21 1.052E+00  (  3.956E-01 2.90E+01 3.56E+00 G  

Th-234   N   4.6291E-01                                      1.63E+12             
63.30 3.281E-01 ?(  1.307E+00 2.44E+02 3.75E+00 G  
92.59 5.793E-01 ?(  5.048E-01 5.56E+01 4.34E+00 G  

Tl-208   N   2.0797E-01                                      5.12E+12             
583.19 2.080E-01  (P 2.108E-02 1.08E+01 8.50E+01 G  
277.37 3.662E-01 + P 1.985E-01 4.00E+01 6.60E+00 G  
860.53 3.871E-01 +   6.723E-02 2.30E+01 1.24E+01 G  

U-235    N   5.4648E-02                                      2.57E+11             
143.77-4.432E-03 %(  1.582E-01 2.17E+03 1.09E+01 G  
205.32 4.481E-02 ?(  2.917E-01 3.99E+02 5.02E+00 G  
163.36 2.033E-01 &(  2.548E-01 7.97E+01 5.08E+00 G  
185.72 5.360E-02  (  2.737E-02 3.40E+01 5.70E+01 G  

Energy duplication    
93.35 4.884E-01     3.504E-01 4.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.45       129.         6.     0.002   529.53   3.480E-02   
Th-234      63.28       164.         7.     0.003   488.94   3.281E-01   
Th-234      93.01       158.        34.     0.012   111.25   5.793E-01   
U-235       93.35       137.        38.     0.014    92.94   4.884E-01   
Eu-152     122.14        97.        10.     0.004   278.15   2.188E-02   
Eu-154     124.58        90.         2.     0.001  1621.64   2.481E-03   
Pa-234     130.69       177.       -16.    -0.006   237.53  -5.228E-02   
U-235      162.96        91.        18.     0.007   159.34   2.033E-01   
U-235      186.04       124.        51.     0.019    68.03   5.360E-02   
U-235      204.77       102.         4.     0.001   797.14   4.481E-02   
Eu-152     342.25        30.        -1.     0.000  1738.97  -2.839E-03   
Pa-234     569.78        16.        11.     0.004   124.39   1.357E-01   
Cs-137     661.58        26.         5.     0.002   301.39   7.889E-03   
Eu-154     724.93        42.       -10.    -0.004   203.45  -6.788E-02   
Eu-152     779.35        25.        -3.    -0.001   541.02  -3.086E-02   
Pa-234     877.36        23.        -6.    -0.002   260.24  -8.527E-02   
Pa-234     884.13        26.        -5.    -0.002   295.25  -8.562E-02   
Pa-234     945.25        16.         2.     0.001   738.12   1.978E-02   
Eu-152    1112.30        23.        -2.    -0.001   717.66  -2.808E-02   
Co-60     1173.58        21.         5.     0.002   262.76   1.063E-02   
Eu-154    1274.59        20.         4.     0.001   359.58   2.278E-02   
Eu-152    1408.68        14.         2.     0.001   445.89   2.716E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1920E-01    7.1920E-01   1.2152E-01    1.3219E-01  4.495E-02
Am-241 #A    3.4799E-02    3.4804E-02   1.8430E-01    1.8432E-01  1.500E-01
Bi-212       1.2240E+00    1.2240E+00   4.0533E-01    4.1015E-01  1.633E-01
Bi-214       4.4110E-01    4.4112E-01   8.2879E-02    8.5218E-02  3.268E-02
Co-60  #A    4.8180E-03    4.8809E-03   1.2825E-02    1.2827E-02  1.527E-02
Cs-137 #A    7.8714E-03    7.8893E-03   2.3778E-02    2.3780E-02  1.871E-02
Eu-152 #A    1.4593E-02    1.4667E-02   4.0796E-02    4.0802E-02  4.036E-02
Eu-154 #A    9.2278E-03    9.3013E-03   3.3445E-02    3.3449E-02  1.411E-01
K-40         9.9332E+00    9.9332E+00   1.0075E+00    1.1240E+00  2.639E-01
Pa-234 #A    1.4086E-02    1.4086E-02   1.7522E-02    1.7868E-02  1.000E-01
Pb-212       5.3264E-01    5.3264E-01   8.1016E-02    8.9714E-02  4.036E-02
Pb-214 #     5.8963E-01    5.8965E-01   9.8426E-02    1.0222E-01  4.327E-02
Ra-226 #     1.0518E+00    1.0518E+00   6.0905E-01    6.1201E-01  3.956E-01
Th-234 #A    4.6291E-01    4.6291E-01   5.1498E-01    5.1684E-01  1.307E+00
Tl-208       2.0797E-01    2.0797E-01   4.6207E-02    4.8084E-02  2.108E-02
U-235  #A    5.4648E-02    5.4648E-02   3.7178E-02    3.7325E-02  1.582E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.470E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4699639E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-027                Received:        04/01/13                      
Lab ID:          244408-007                    Prepared:        04/02/13 10:49                
Matrix:          Soil                          Analyzed:        05/07/13 14:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   298.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.08558 U        0.1733         0.1370            0.9    
Bismuth-212                          0.9081           0.3507         0.1349                   
Bismuth-214                          0.4178           0.09691        0.04472                  
Cesium-137                          -0.003532 U       0.02752        0.02228           0.07   
Cobalt-60                            0.01154 U        0.02338        0.01702           0.03   
Europium-152                         0.04069 U        0.05225        0.04550           0.1    
Europium-154                         0.02200 U        0.1890         0.1527            0.2    
Lead-212                             0.4682           0.07987        0.04033                  
Lead-214                             0.5914           0.1039         0.04257                  
Potassium-40                         8.866            1.006          0.2863                   
Protactinium-234                     0.001413 U       0.005353       0.1019                   
Radium-226 (By Bismuth-214)          0.4178           0.09691        0.04472           0.2    
Thallium-208                         0.2068           0.04331        0.01379                  
Thorium-232 (By Actinium-228)        0.6103           0.1283         0.05063           0.9    
Thorium-234                          0.9809 U         0.7383         1.076                    
Uranium-235                          0.04415 U        0.03183        0.1354            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244408-007                   Client ID : 12-PCT-317-027        

Seqnum : 1523183326007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_007                                Batch         : 196911                       Time      : 07-MAY-2013 14:09     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 298.36 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.08558           0.1370       0.9      .17331           .17342           0           u        

Bismuth-212                         0.9081            0.1349                .3507            .35377           -0.0065     u        

Bismuth-214                         0.4178            0.04472               .09691           .098713          0.023       u        

Cesium-137                          -0.003532         0.02228      0.07     .027522          .027522          -0.0022     u        

Cobalt-60                           0.01154           0.01702      0.03     .023382          .023387          -0.0023     u        

Europium-152                        0.04069           0.04550      0.1      .052254          .052291          0.0038      u        

Europium-154                        0.02200           0.1527       0.2      .189             .189             0.037       u        

Lead-212                            0.4682            0.04033               .079865          .08675           0.0095      u        

Lead-214                            0.5914            0.04257               .10386           .10748           0.017       u        

Potassium-40                        8.866             0.2863                1.0059           1.0998           -0.30       u        

Protactinium-234                    0.001413          0.1019                .0053528         .0053643         0.017       u        

Radium-226 (By Bismuth-214)         0.4178            0.04472      0.2      .09691           .098713          0.023       u        

Thallium-208                        0.2068            0.01379               .043308          .045284          0.0055      u        

Thorium-232 (By Actinium-228)       0.6103            0.05063      0.9      .12834           .13571           0.013       u        

Thorium-234                         0.9809            1.076                 .73829           .74408           -0.025      u        

Uranium-235                         0.04415           0.1354       0.18     .031834          .031947          0.0018      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1523183326007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-027          
Sample Description: 244408-007, 196911 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:43            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:09:25         Real Time: 2704   sec
Analysis Time: 5/7/2013 14:54            Dead Time: 0.13   %

Analysis Quantity: 2.984E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.103E-01      1.283E-01      1.357E-01      5.063E-02
Am-241    #AB    8.558E-02      1.733E-01      1.734E-01      1.370E-01
Bi-212           9.081E-01      3.507E-01      3.538E-01      1.349E-01
Bi-214           4.178E-01      9.691E-02      9.871E-02      4.472E-02
Co-60     #AB    1.154E-02      2.338E-02      2.339E-02      1.702E-02
Cs-137    #AB   -3.532E-03      2.752E-02      2.752E-02      2.228E-02
Eu-152    #AB    4.069E-02      5.225E-02      5.229E-02      4.550E-02
Eu-154    #AB    2.200E-02      1.890E-01      1.890E-01      1.527E-01
K-40             8.866E+00      1.006E+00      1.100E+00      2.863E-01
Pa-234    #AB    1.413E-03      5.353E-03      5.364E-03      1.019E-01
Pb-212           4.682E-01      7.986E-02      8.675E-02      4.033E-02
Pb-214           5.914E-01      1.039E-01      1.075E-01      4.257E-02
Ra-226    #      8.177E-01      6.162E-01      6.179E-01      4.612E-01
Th-234    #AB    9.809E-01      7.383E-01      7.441E-01      1.076E+00
Tl-208    #      2.068E-01      4.331E-02      4.528E-02      1.379E-02
U-235     #AB    4.415E-02      3.183E-02      3.195E-02      1.354E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.407E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Sample description                                             
244408-007, 196911                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_007.An1

Acquisition information
Start time:                 5/7/2013 14:09:25
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9836E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9836E+02) = 

9.0585E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0958

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.48       12. 101.26   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.42       22.  60.50   0.85  1.671E-02    63.30   3.750  1.155E+00 Th234 

63.30   3.750  1.155E+00 Th234 
77.25       89.  19.22   0.93  2.770E-02
92.24       42.  41.43   0.39  3.664E-02    92.59   4.343  8.708E-01 Th234 

92.59   4.343  8.708E-01 Th234 
93.40       23.  64.24   0.88  3.718E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.655E-01 U235  
93.35   5.760  3.655E-01 U235  

120.71       18.  67.95   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  4.730E-02 Eu152 

185.96       40.  37.68   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.177E-01 Ra226 
185.72  57.000  5.096E-02 U235  

185.97       41.  36.05   0.98  4.662E-02   185.72  57.000  5.115E-02 U235  
186.21   3.555  8.207E-01 Ra226 

238.63      263.   8.28   0.91  4.202E-02   238.63  43.600  4.682E-01 Pb212 
241.89       56.  28.46   1.27  4.172E-02   242.00   7.268  6.212E-01 Pb214 
277.37       21.  50.41   1.08  3.864E-02   277.37   6.600  2.764E-01 Tl208 
295.41      103.  16.77   1.10  3.720E-02   295.22  18.414  4.869E-01 Pb214 
300.06       12.  76.38   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.44       75.  20.15   0.41  3.412E-02   338.32  11.400  6.496E-01 Ac228 
343.36       13.  64.22   1.14  3.373E-02   344.28  26.590  4.780E-02 Eu152 

344.28  26.590  4.780E-02 Eu152 
351.92      214.   8.46   1.13  3.324E-02   351.93  35.600  5.853E-01 Pb214 
569.10        2. 385.86   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.40      124.  10.47   1.09  2.357E-02   583.19  85.000  2.068E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.31      142.  10.61   1.09  2.287E-02   609.31  45.490  4.178E-01 Bi214 
726.87       38.  19.31   1.19  2.025E-02   727.33   6.650  9.366E-01 Bi212 
785.44        5. 136.41   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.33        2. 373.99   1.59  1.803E-02   860.53  12.400    PBC<MDA Tl208 
873.22        1. 429.57   1.60  1.784E-02   873.18  12.170    PBC<MDA Eu154 
884.01        2. 360.34   1.61  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.37       84.  12.11   1.37  1.732E-02   911.20  26.200  6.238E-01 Ac228 
969.09       44.  20.23   1.59  1.658E-02   968.96  15.900  5.599E-01 Ac228 

1109.68        1. 477.81   1.77  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.134E-02 Eu152 

1120.23       45.  17.06   0.59  1.494E-02  1120.29  14.910  6.732E-01 Bi214 
1332.03        4. 101.35   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1409.33        3. 174.40   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.504E-02 Eu152 
1460.91      340.   5.37   1.86  1.219E-02  1460.82  10.550  8.866E+00 K40   
1621.53        4. 102.57   2.04  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.65       27.  18.26   0.29  1.039E-02  1764.49  15.310  5.682E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

309.03    77.25        94.        89. 3.227E+03   38.44   0.930  -        
369.10    92.24        95.        42. 1.147E+03   72.44   0.882 TH-234   D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.00    59.48        72.        12.     0.005   202.52   0.846s
Th-234    253.74    63.42        74.        22.     0.008   120.99   0.850s
Th-234    369.09    92.28       137.        40.     0.015    89.57   0.882s
Ac-228    373.36    93.35       101.        23.     0.009   128.47   0.883D
Eu-152    482.68   120.71        68.        18.     0.007   135.90   0.914s
Eu-154    490.28   122.61       130.       -17.    -0.006   197.97   0.915s
Pa-234    525.16   131.33       126.        -8.    -0.003   421.22   0.924s
U-235     653.42   163.42       103.        -3.    -0.001   949.59   0.958s
U-235     743.52   185.97        86.        41.     0.015    72.10   0.982s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.52   185.96        95.        40.     0.015    75.36   0.982s
U-235     820.86   205.32        73.        -1.    -0.001  1712.98   1.002s
Pb-212    954.01   238.63        89.       256.     0.095    16.56   0.914 
Pb-214    967.05   241.89        77.        56.     0.021    56.93   1.265s
Tl-208   1108.88   277.37        46.        21.     0.008   100.82   1.076s
Pb-214   1181.00   295.41        66.        99.     0.037    33.53   1.099 
Pb-212   1199.58   300.06        56.        12.     0.005   152.75   1.099s
Ac-228   1353.03   338.44        50.        75.     0.028    40.29   0.407s
Eu-152   1372.67   343.36        27.        13.     0.005   128.43   1.143s
Pb-214   1406.92   351.92        42.       206.     0.076    16.91   1.129s
Pa-234   2275.24   569.10        25.         2.     0.001   771.73   1.352s
Tl-208   2332.45   583.40        12.       124.     0.046    20.94   1.089s
Bi-214   2436.08   609.31        35.       130.     0.048    21.23   1.089 
Cs-137   2646.63   661.96        27.        -2.    -0.001   779.18   1.431s
Eu-154   2896.46   724.43        57.       -14.    -0.005   161.53   1.482s
Bi-212   2906.21   726.87         5.        38.     0.014    38.62   1.192 
Bi-212   3140.47   785.44        20.         5.     0.002   272.82   1.532 
Tl-208   3440.06   860.33        18.         2.     0.001   747.99   1.590s
Eu-154   3491.62   873.22        18.         1.     0.001   859.15   1.599s
Pa-234   3534.80   884.01        19.         2.     0.001   720.69   1.607s
Ac-228   3644.23   911.37         9.        84.     0.031    24.22   1.367 
Ac-228   3875.17   969.09        11.        44.     0.016    40.45   1.593 
Eu-154   3983.98   996.29        26.        -3.    -0.001   430.69   1.688s
Eu-152   4437.65  1109.68        18.         1.     0.000   955.61   1.766s
Bi-214   4479.87  1120.23         8.        45.     0.017    34.13   0.589s
Co-60    4693.00  1173.49        16.        -1.     0.000  1107.39   1.804s
Co-60    5327.52  1332.03         8.         4.     0.002   202.69   1.897s
Eu-152   5636.95  1409.33        10.         3.     0.001   348.79   1.937s
K-40     5843.39  1460.91        22.       340.     0.126    10.74   1.863 
Bi-212   6486.46  1621.53         8.         4.     0.002   205.13   2.037s
Bi-214   7059.57  1764.65         3.        27.     0.010    36.51   0.291s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1029E-01                                      5.12E+12             
911.20 6.238E-01  (P 5.063E-02 1.21E+01 2.62E+01 G  
968.96 5.599E-01  (  9.833E-02 2.02E+01 1.59E+01 G  
338.32 6.496E-01  (P 1.417E-01 2.01E+01 1.14E+01 G  

Energy duplication    
93.35 5.135E-01     5.145E-01 6.42E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   8.5577E-02                                      1.58E+05             
59.54 8.558E-02 ?(  1.370E-01 1.01E+02 3.59E+01 G  

Bi-212   N   9.0805E-01                                      5.12E+12             
727.33 9.366E-01  (  1.349E-01 1.93E+01 6.65E+00 G  
785.37 7.788E-01  (  1.653E+00 1.36E+02 1.11E+00 G  

1620.74 8.773E-01 ?(  1.313E+00 1.03E+02 1.51E+00 G  

Bi-214   N   4.1775E-01                                      5.84E+05             
609.31 4.178E-01  (P 4.472E-02 1.06E+01 4.55E+01 G  

1120.29 6.732E-01 + P 1.013E-01 1.71E+01 1.49E+01 G  
1764.49 5.682E-01 + P 8.576E-02 1.83E+01 1.53E+01 G  

Co-60    T   1.1536E-02                                      1.93E+03             
1332.49 1.154E-02 ?(  1.702E-02 1.01E+02 1.00E+02 G  
1173.23-2.418E-03 -   2.171E-02 5.54E+02 9.98E+01 G  

Cs-137   I  -3.5321E-03                                      1.10E+04             
661.66-3.532E-03 ?(  2.228E-02 3.90E+02 8.50E+01 G  

Eu-152   I   4.0686E-02                                      4.94E+03             
344.28 4.780E-02 &(  4.550E-02 6.42E+01 2.66E+01 G  
121.78 4.730E-02 &(  4.972E-02 6.79E+01 2.84E+01 G  
778.90 8.178E-03 &   1.493E-01 1.12E+03 1.30E+01 G  
964.08 1.499E-05 %   4.588E-02 1.86E+05 1.45E+01 G  

1112.08 2.134E-02 ?(  1.651E-01 4.78E+02 1.34E+01 G  
1408.01 3.504E-02 ?(  9.441E-02 1.74E+02 2.09E+01 G  

Eu-154   I   2.1998E-02                                      3.14E+03             
873.18 2.200E-02 &(  1.527E-01 4.30E+02 1.22E+01 G  
123.07-3.048E-02 +   4.818E-02 9.90E+01 4.04E+01 G  

1274.43-4.977E-03 %   8.456E-02 1.04E+03 3.49E+01 G  
723.30-1.161E-01 +   1.458E-01 8.08E+01 2.00E+01 G  

1004.72 2.343E-03 %   1.364E-01 3.54E+03 1.79E+01 G  
996.25-6.820E-02 +   2.343E-01 2.15E+02 1.05E+01 G  

K-40     N   8.8662E+00                                      4.57E+11             
1460.82 8.866E+00  (P 2.863E-01 5.37E+00 1.06E+01 G  

Pa-234   N   1.4126E-03                                      1.63E+12             
131.30-2.981E-02 ?(  1.019E-01 2.11E+02 1.82E+01 G  
569.50 2.830E-02 ?(  1.767E-01 3.86E+02 9.30E+00 G  
946.00-1.708E-03 &   1.468E-01 5.23E+03 1.35E+01 G  
880.52 0.000E+00 +   1.779E-01 1.00E+03 1.05E+01 G  
883.24 3.422E-02 ?(  1.987E-01 3.60E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.6816E-01                                      5.12E+12             
238.63 4.682E-01  (P 4.033E-02 8.28E+00 4.36E+01 G  
300.09 3.545E-01 - P 4.999E-01 7.64E+01 3.18E+00 G  

Pb-214   N   5.9141E-01                                      5.84E+05             
351.93 5.853E-01 @(P 4.257E-02 8.46E+00 3.56E+01 G  
295.22 4.869E-01 - P 9.239E-02 1.68E+01 1.84E+01 G  
242.00 6.212E-01 @(P 2.260E-01 2.85E+01 7.27E+00 G  

Ra-226   N   8.1768E-01                                      5.84E+05             
186.21 8.177E-01  (  4.612E-01 3.77E+01 3.56E+00 G  

Th-234   N   9.8086E-01                                      1.63E+12             
63.30 1.155E+00  (  1.076E+00 6.05E+01 3.75E+00 G  
92.59 8.302E-01 ?(  5.727E-01 4.48E+01 4.34E+00 G  

Tl-208   N   2.0678E-01                                      5.12E+12             
583.19 2.068E-01 *(  1.379E-02 1.05E+01 8.50E+01 G  
277.37 2.764E-01 +   2.069E-01 5.04E+01 6.60E+00 G  
860.53 2.478E-02 -   1.494E-01 3.74E+02 1.24E+01 G  

U-235    N   4.4152E-02                                      2.57E+11             
143.77 7.715E-03 %(  1.354E-01 1.07E+03 1.09E+01 G  
205.32-2.110E-02 +   2.963E-01 8.56E+02 5.02E+00 G  
163.36-4.195E-02 +   3.258E-01 4.75E+02 5.08E+00 G  
185.72 5.115E-02  (  2.734E-02 3.61E+01 5.70E+01 G  

Energy duplication    
93.35 1.962E-02 %   4.051E-01 1.26E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.48        72.        12.     0.005   202.52   8.558E-02   
Th-234      63.42        74.        22.     0.008   120.99   1.155E+00   
Th-234      92.28       137.        40.     0.015    89.57   8.302E-01   
Eu-152     120.71        68.        18.     0.007   135.90   4.730E-02   
Eu-154     122.61       130.       -17.    -0.006   197.97  -3.048E-02   
Pa-234     131.33       126.        -8.    -0.003   421.22  -2.981E-02   
U-235      163.42       103.        -3.    -0.001   949.59  -4.195E-02   
U-235      185.97        86.        41.     0.015    72.10   5.115E-02   
Ra-226     185.96        95.        40.     0.015    75.36   8.177E-01   
U-235      205.32        73.        -1.    -0.001  1712.98  -2.110E-02   
Eu-152     343.36        27.        13.     0.005   128.43   4.780E-02   
Pa-234     569.10        25.         2.     0.001   771.73   2.830E-02   
Cs-137     661.96        27.        -2.    -0.001   779.18  -3.532E-03   
Eu-154     724.43        57.       -14.    -0.005   161.53  -1.161E-01   
Eu-154     873.22        18.         1.     0.001   859.15   2.200E-02   
Pa-234     884.01        19.         2.     0.001   720.69   3.422E-02   
Eu-154     996.29        26.        -3.    -0.001   430.69  -6.820E-02   
Eu-152    1109.68        18.         1.     0.000   955.61   2.134E-02   
Co-60     1173.49        16.        -1.     0.000  1107.39  -2.418E-03   
Co-60     1332.03         8.         4.     0.002   202.69   1.154E-02   
Eu-152    1409.33        10.         3.     0.001   348.79   3.504E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1029E-01    6.1029E-01   1.2834E-01    1.3571E-01  5.063E-02
Am-241 #A    8.5564E-02    8.5577E-02   1.7331E-01    1.7342E-01  1.370E-01
Bi-212       9.0805E-01    9.0805E-01   3.5070E-01    3.5377E-01  1.349E-01
Bi-214       4.1774E-01    4.1775E-01   9.6910E-02    9.8713E-02  4.472E-02
Co-60  #A    1.1387E-02    1.1536E-02   2.3382E-02    2.3387E-02  1.702E-02
Cs-137 #A   -3.5241E-03   -3.5321E-03   2.7522E-02    2.7522E-02  2.228E-02
Eu-152 #A    4.0480E-02    4.0686E-02   5.2254E-02    5.2291E-02  4.550E-02

123 of 387



ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:54:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_007.An1               

Eu-154 #A    2.1824E-02    2.1998E-02   1.8900E-01    1.8900E-01  1.527E-01
K-40         8.8662E+00    8.8662E+00   1.0059E+00    1.0998E+00  2.863E-01
Pa-234 #A    1.4126E-03    1.4126E-03   5.3528E-03    5.3643E-03  1.019E-01
Pb-212       4.6816E-01    4.6816E-01   7.9865E-02    8.6750E-02  4.033E-02
Pb-214       5.9139E-01    5.9141E-01   1.0386E-01    1.0748E-01  4.257E-02
Ra-226 #     8.1765E-01    8.1768E-01   6.1617E-01    6.1794E-01  4.612E-01
Th-234 #A    9.8086E-01    9.8086E-01   7.3829E-01    7.4408E-01  1.076E+00
Tl-208 #     2.0678E-01    2.0678E-01   4.3308E-02    4.5284E-02  1.379E-02
U-235  #A    4.4152E-02    4.4152E-02   3.1834E-02    3.1947E-02  1.354E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.4 keV)     1.207E+01  pCi/g         
Total Decayed Activity (  238.6 to  2035.4 keV) 1.2068688E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

124 of 387



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-028                Received:        04/01/13                      
Lab ID:          244408-008                    Prepared:        04/02/13 11:31                
Matrix:          Soil                          Analyzed:        05/07/13 14:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   322.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06948 U        0.1737         0.1393            0.9     
Bismuth-212                          0.1391 U         0.3355         0.2878                    
Bismuth-214                          0.4105           0.08881        0.03946                   
Cesium-137                           0.001665 U       0.01894        0.01536           0.07    
Cobalt-60                            0.01633 U        0.01889        0.01694           0.03    
Europium-152                         0.02875 U        0.05949        0.05200           0.1     
Europium-154                         0.01518 U        0.03613        0.1576            0.2     
Lead-212                             0.4321           0.06968        0.03441                   
Lead-214                             0.4641           0.09953        0.04757                   
Potassium-40                         9.126            0.9487         0.2410                    
Protactinium-234                     0.04170 U        0.04781        0.09161                   
Radium-226 (By Bismuth-214)          0.4105           0.08881        0.03946           0.2     
Thallium-208                         0.1745           0.03964        0.01478                   
Thorium-232 (By Actinium-228)        0.3986           0.1146         0.07462           0.9     
Thorium-234                          0.3464 U         0.6198         1.075                     
Uranium-235                          0.04803 U        0.03315        0.1577            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244408-008                   Client ID : 12-PCT-317-028        

Seqnum : 1513183324007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130507_007                                Batch         : 196911                       Time      : 07-MAY-2013 14:07     

Cal    : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14     Caldate       : 07-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 322.27 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.06948          0.1393       0.9      .17365           .17373           0           u        

Bismuth-212                         0.1391            0.2878                .33554           .33562           -0.0065     u        

Bismuth-214                         0.4105            0.03946               .088805          .090745          0.023       u        

Cesium-137                          0.001665          0.01536      0.07     .01894           .01894           -0.0022     u        

Cobalt-60                           0.01633           0.01694      0.03     .018894          .018908          -0.0023     u        

Europium-152                        0.02875           0.05200      0.1      .059489          .059512          0.0038      u        

Europium-154                        0.01518           0.1576       0.2      .036126          .036135          0.037       u        

Lead-212                            0.4321            0.03441               .069681          .07831           0.0095      u        

Lead-214                            0.4641            0.04757               .099532          .10283           0.017       u        

Potassium-40                        9.126             0.2410                .94867           1.0537           -0.30       u        

Protactinium-234                    0.04170           0.09161               .047814          .048928          0.017       u        

Radium-226 (By Bismuth-214)         0.4105            0.03946      0.2      .088805          .090745          0.023       u        

Thallium-208                        0.1745            0.01478               .039638          .041208          0.0055      u        

Thorium-232 (By Actinium-228)       0.3986            0.07462      0.9      .11457           .11815           0.013       u        

Thorium-234                         0.3464            1.075                 .61984           .62071           -0.025      u        

Uranium-235                         0.04803           0.1577       0.18     .033147          .033291          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1513183324007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-028          
Sample Description: 244408-008, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:38            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:07:47         Real Time: 2702   sec
Analysis Time: 5/7/2013 14:52            Dead Time: 0.08   %

Analysis Quantity: 3.223E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.986E-01      1.146E-01      1.182E-01      7.462E-02
Am-241    #AB   -6.948E-02      1.737E-01      1.737E-01      1.393E-01
Bi-212    #AB    1.391E-01      3.355E-01      3.356E-01      2.878E-01
Bi-214           4.105E-01      8.880E-02      9.074E-02      3.946E-02
Co-60     #AB    1.633E-02      1.889E-02      1.891E-02      1.694E-02
Cs-137    #AB    1.665E-03      1.894E-02      1.894E-02      1.536E-02
Eu-152    #AB    2.875E-02      5.949E-02      5.951E-02      5.200E-02
Eu-154    #AB    1.518E-02      3.613E-02      3.613E-02      1.576E-01
K-40             9.126E+00      9.487E-01      1.054E+00      2.410E-01
Pa-234    #AB    4.170E-02      4.781E-02      4.893E-02      9.161E-02
Pb-212           4.321E-01      6.968E-02      7.831E-02      3.441E-02
Pb-214           4.641E-01      9.953E-02      1.028E-01      4.757E-02
Ra-226           9.346E-01      6.470E-01      6.501E-01      4.364E-01
Th-234     AB    3.464E-01      6.198E-01      6.207E-01      1.075E+00
Tl-208           1.745E-01      3.964E-02      4.121E-02      1.478E-02
U-235     #AB    4.803E-02      3.315E-02      3.329E-02      1.577E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.258E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:52:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_007.An1               

Sample description                                             
244408-008, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507_007.An1

Acquisition information
Start time:                 5/7/2013 14:07:47
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2227E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2227E+02) = 

8.3865E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:52:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1833

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.46       10. 148.54   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.73       77.  20.73   0.84  2.834E-02
77.07      107.  16.90   0.85  3.009E-02
92.51       14.  99.79   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.924E-01 U235  
93.20       34.  46.05   0.87  3.990E-02    93.35   4.100  6.430E-01 Ac228 

93.35   5.760  4.577E-01 U235  
93.28       26.  58.18   0.87  3.990E-02    93.35   4.100  4.846E-01 Ac228 

93.35   5.760  3.450E-01 U235  
164.85       17.  61.41   0.46  4.966E-02
185.79       50.  34.50   0.97  4.819E-02   185.72  57.000  5.601E-02 U235  

186.21   3.555  8.988E-01 Ra226 
185.72  57.000  5.601E-02 U235  

185.91       52.  34.61   1.03  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.346E-01 Ra226 

203.40        5. 229.18   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.217E-02 U235  

238.41      268.   7.88   1.10  4.320E-02   238.63  43.600  4.321E-01 Pb212 
241.73       51.  31.12   1.16  4.285E-02   242.00   7.268  5.110E-01 Pb214 
276.01       10.  97.26   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.84      102.  14.66   0.61  3.816E-02   295.22  18.414  4.281E-01 Pb214 
300.26        9.  96.53   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.32       83.  18.71   1.16  3.494E-02   338.32  11.400  6.442E-01 Ac228 
351.60      190.  10.39   1.16  3.406E-02   351.93  35.600  4.731E-01 Pb214 
568.72       11.  57.33   1.34  2.456E-02   569.50   9.300  1.530E-01 Pa234 
583.16      115.  11.36   1.09  2.416E-02   583.19  85.000  1.745E-01 Tl208 
609.17      145.  10.26   1.79  2.345E-02   609.31  45.490  4.227E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
657.73        1. 568.74   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
786.17        7. 120.62   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.64       19.  34.99   0.29  1.851E-02   860.53  12.400  2.571E-01 Tl208 
911.06       61.  17.01   1.60  1.779E-02   911.20  26.200  4.053E-01 Ac228 
959.78        4. 139.81   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.08       34.  23.17   0.29  1.704E-02   968.96  15.900  3.876E-01 Ac228 

1120.33       28.  20.96   0.32  1.535E-02  1120.29  14.910  3.732E-01 Bi214 
1174.56        8.  86.00   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1274.61        4. 118.98   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1332.53        7.  77.38   1.82  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.51        4. 103.46   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.59      408.   4.95   1.83  1.254E-02  1460.82  10.550  9.126E+00 K40   
1764.26       12.  35.82   1.94  1.069E-02  1764.49  15.310  2.188E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.79        99.        51. 1.799E+03   60.64   0.565  -      s 
307.98    77.12       125.        95. 3.164E+03   40.40   0.600  -      s 
658.59   164.85        46.        17. 3.424E+02  122.83   0.459  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.11    59.39       110.       -12.    -0.005   249.95   0.827s
Th-234    253.37    63.46       108.        10.     0.004   297.09   0.831s
Th-234    369.79    92.59        94.        14.     0.005   199.59   0.864D
Ac-228    372.84    93.35        97.        26.     0.009   116.35   0.865D
U-235     372.84    93.35       105.        34.     0.013    92.09   0.865D
Eu-154    491.75   123.11       126.        -9.    -0.003   372.10   0.899s
Pa-234    523.71   131.10       130.        -4.    -0.002   739.16   0.908s
U-235     742.29   185.79       121.        50.     0.018    69.01   0.968 
Ra-226    742.77   185.91       106.        52.     0.019    69.23   1.033 
U-235     812.67   203.40        55.         5.     0.002   458.35   0.989s
Pb-212    952.61   238.41        80.       262.     0.097    15.77   1.104 
Pb-214    965.86   241.73        89.        51.     0.019    62.24   1.158s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1102.90   276.01        46.        10.     0.004   194.53   1.064 
Pb-214   1178.19   294.84        48.        97.     0.036    29.32   0.613s
Pb-212   1199.86   300.26        49.         9.     0.003   193.06   1.088s
Ac-228   1352.02   338.32        50.        83.     0.031    37.42   1.156s
Pb-214   1405.10   351.60        63.       185.     0.068    20.78   1.156 
Pa-234   2273.30   568.72        15.        11.     0.004   114.67   1.340s
Tl-208   2331.07   583.16        18.       115.     0.043    22.71   1.095s
Bi-214   2435.08   609.17        34.       145.     0.054    20.53   1.787s
Cs-137   2629.33   657.73        16.         1.     0.000  1137.48   1.416s
Eu-154   2899.67   725.31        48.       -10.    -0.004   213.01   1.464s
Bi-212   3143.17   786.17        31.         7.     0.003   241.24   1.511s
Tl-208   3441.15   860.64         9.        19.     0.007    69.98   0.291s
Eu-154   3488.32   872.43        23.        -2.    -0.001   889.45   1.572s
Pa-234   3519.87   880.32        19.        -1.     0.000  1238.90   1.578s
Ac-228   3642.91   911.06        23.        61.     0.023    34.02   1.598s
Pa-234   3784.71   946.49        18.        -1.     0.000  1061.58   1.620s
Eu-152   3837.89   959.78        15.         4.     0.002   279.61   1.632s
Ac-228   3875.11   969.08        10.        34.     0.013    46.34   0.294s
Eu-154   3985.70   996.71        26.        -4.    -0.001   420.10   1.651s
Eu-154   4019.06  1005.05        25.        -1.     0.000  1481.24   1.657s
Bi-214   4480.53  1120.33         4.        28.     0.010    41.93   0.323s
Co-60    4697.62  1174.56        20.         8.     0.003   172.00   1.750s
Eu-154   5098.22  1274.61        11.         4.     0.002   237.95   1.797s
Co-60    5330.16  1332.53        10.         7.     0.002   154.77   1.822s
Eu-152   5634.45  1408.51         6.         4.     0.001   206.91   1.851s
K-40     5843.04  1460.59        19.       389.     0.144     9.90   1.826 
Bi-214   7059.73  1764.26        13.        12.     0.004    71.64   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9858E-01                                      5.12E+12             
911.20 4.053E-01 ?(  7.462E-02 1.70E+01 2.62E+01 G  
968.96 3.876E-01  (  8.533E-02 2.32E+01 1.59E+01 G  
338.32 6.442E-01 +   1.290E-01 1.87E+01 1.14E+01 G  

Energy duplication    
93.35 4.846E-01     4.368E-01 5.82E+01 4.10E+00 XA 

Am-241   I  -6.9475E-02                                      1.58E+05             
59.54-6.947E-02 ?(  1.393E-01 1.25E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.3909E-01                                      5.12E+12             
727.33 0.000E+00 ?(  2.878E-01 1.00E+03 6.65E+00 G  
785.37 9.724E-01 ?(  1.833E+00 1.21E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.164E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.1049E-01                                      5.84E+05             
609.31 4.227E-01  (P 3.946E-02 1.03E+01 4.55E+01 G  

1120.29 3.732E-01  (P 6.707E-02 2.10E+01 1.49E+01 G  
1764.49 2.188E-01 - P 1.612E-01 3.58E+01 1.53E+01 G  

Co-60    T   1.6331E-02                                      1.93E+03             
1332.49 1.538E-02 ?(  1.694E-02 7.74E+01 1.00E+02 G  
1173.23 1.729E-02 &(  2.237E-02 8.60E+01 9.98E+01 G  

Cs-137   I   1.6651E-03                                      1.10E+04             
661.66 1.665E-03 &(  1.536E-02 5.69E+02 8.50E+01 G  

Eu-152   I   2.8751E-02                                      4.94E+03             
344.28 2.732E-03 %(  5.200E-02 1.16E+03 2.66E+01 G  
121.78-5.968E-04 &   5.514E-02 5.61E+03 2.84E+01 G  
778.90-2.472E-03 %   1.422E-01 3.50E+03 1.30E+01 G  
964.08 5.230E-02 &(  1.128E-01 1.40E+02 1.45E+01 G  

1112.08-3.302E-04 %   1.677E-01 3.08E+04 1.34E+01 G  
1408.01 4.555E-02 ?(  6.779E-02 1.03E+02 2.09E+01 G  

Eu-154   I   1.5182E-02                                      3.14E+03             
873.18-2.187E-02 ?(  1.576E-01 4.45E+02 1.22E+01 G  
123.07-1.382E-02 +   4.166E-02 1.86E+02 4.04E+01 G  

1274.43 2.810E-02 ?(  5.044E-02 1.19E+02 3.49E+01 G  
723.30-7.207E-02 +   1.205E-01 1.07E+02 2.00E+01 G  

1004.72-1.015E-02 &   1.227E-01 7.41E+02 1.79E+01 G  
996.25-6.322E-02 +   2.117E-01 2.10E+02 1.05E+01 G  

K-40     N   9.1255E+00                                      4.57E+11             
1460.82 9.126E+00  (P 2.410E-01 4.95E+00 1.06E+01 G  

Pa-234   N   4.1699E-02                                      1.63E+12             
131.30-1.517E-02 ?(  9.161E-02 3.70E+02 1.82E+01 G  
569.50 1.530E-01 ?(  1.234E-01 5.73E+01 9.30E+00 G  
946.00-1.517E-02 +   1.306E-01 5.31E+02 1.35E+01 G  
880.52-1.657E-02 +   1.670E-01 6.19E+02 1.05E+01 G  
883.24 9.215E-03 %   1.803E-01 1.20E+03 9.70E+00 G  

Pb-212   N   4.3212E-01                                      5.12E+12             
238.63 4.321E-01  (P 3.441E-02 7.88E+00 4.36E+01 G  
300.09 2.397E-01 - P 4.212E-01 9.65E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.6409E-01                                      5.84E+05             
351.93 4.731E-01  (P 4.757E-02 1.04E+01 3.56E+01 G  
295.22 4.281E-01  (P 7.158E-02 1.47E+01 1.84E+01 G  
242.00 5.110E-01 @(P 2.189E-01 3.11E+01 7.27E+00 G  

Ra-226   N   9.3461E-01                                      5.84E+05             
186.21 9.346E-01  (  4.364E-01 3.46E+01 3.56E+00 G  

Th-234   N   3.4637E-01                                      1.63E+12             
63.30 4.492E-01 ?(  1.075E+00 1.49E+02 3.75E+00 G  
92.59 2.575E-01  (  4.082E-01 9.98E+01 4.34E+00 G  

Tl-208   N   1.7453E-01                                      5.12E+12             
583.19 1.745E-01 @(  1.478E-02 1.14E+01 8.50E+01 G  
277.37 1.240E-01 -   1.883E-01 9.73E+01 6.60E+00 G  
860.53 2.571E-01 +   9.459E-02 3.50E+01 1.24E+01 G  

U-235    N   4.8034E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.577E-01 1.00E+03 1.09E+01 G  
205.32 6.217E-02 ?(  2.299E-01 2.29E+02 5.02E+00 G  
163.36 0.000E+00 &   2.851E-01 1.00E+03 5.08E+00 G  
185.72 5.601E-02  (  2.901E-02 3.45E+01 5.70E+01 G  

Energy duplication    
93.35 4.577E-01 ?   3.222E-01 4.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.39       110.       -12.    -0.005   249.95  -6.947E-02   
U-235       93.35       105.        34.     0.013    92.09   4.577E-01   
Eu-154     123.11       126.        -9.    -0.003   372.10  -1.382E-02   
Pa-234     131.10       130.        -4.    -0.002   739.16  -1.517E-02   
U-235      185.79       121.        50.     0.018    69.01   5.601E-02   
U-235      203.40        55.         5.     0.002   458.35   6.217E-02   
Pa-234     568.72        15.        11.     0.004   114.67   1.530E-01   
Cs-137     657.73        16.         1.     0.000  1137.48   1.665E-03   
Eu-154     725.31        48.       -10.    -0.004   213.01  -7.207E-02   
Eu-154     872.43        23.        -2.    -0.001   889.45  -2.187E-02   
Pa-234     880.32        19.        -1.     0.000  1238.90  -1.657E-02   
Pa-234     946.49        18.        -1.     0.000  1061.58  -1.517E-02   
Eu-152     959.78        15.         4.     0.002   279.61   5.230E-02   
Eu-154     996.71        26.        -4.    -0.001   420.10  -6.322E-02   
Eu-154    1005.05        25.        -1.     0.000  1481.24  -1.015E-02   
Co-60     1174.56        20.         8.     0.003   172.00   1.729E-02   
Eu-154    1274.61        11.         4.     0.002   237.95   2.810E-02   
Co-60     1332.53        10.         7.     0.002   154.77   1.538E-02   
Eu-152    1408.51         6.         4.     0.001   206.91   4.555E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.9858E-01    3.9858E-01   1.1457E-01    1.1815E-01  7.462E-02
Am-241 #A   -6.9464E-02   -6.9475E-02   1.7365E-01    1.7373E-01  1.393E-01
Bi-212 #A    1.3909E-01    1.3909E-01   3.3554E-01    3.3562E-01  2.878E-01
Bi-214       4.1047E-01    4.1049E-01   8.8805E-02    9.0745E-02  3.946E-02
Co-60  #A    1.6121E-02    1.6331E-02   1.8894E-02    1.8908E-02  1.694E-02
Cs-137 #A    1.6613E-03    1.6651E-03   1.8940E-02    1.8940E-02  1.536E-02
Eu-152 #A    2.8606E-02    2.8751E-02   5.9489E-02    5.9512E-02  5.200E-02
Eu-154 #A    1.5062E-02    1.5182E-02   3.6126E-02    3.6135E-02  1.576E-01
K-40         9.1255E+00    9.1255E+00   9.4867E-01    1.0537E+00  2.410E-01
Pa-234 #A    4.1699E-02    4.1699E-02   4.7814E-02    4.8928E-02  9.161E-02
Pb-212       4.3212E-01    4.3212E-01   6.9681E-02    7.8310E-02  3.441E-02
Pb-214       4.6407E-01    4.6409E-01   9.9532E-02    1.0283E-01  4.757E-02
Ra-226       9.3457E-01    9.3461E-01   6.4699E-01    6.5008E-01  4.364E-01
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Th-234  A    3.4637E-01    3.4637E-01   6.1984E-01    6.2071E-01  1.075E+00
Tl-208       1.7453E-01    1.7453E-01   3.9638E-02    4.1208E-02  1.478E-02
U-235  #A    4.8034E-02    4.8034E-02   3.3147E-02    3.3291E-02  1.577E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  164.7 to  2034.7 keV)     1.194E+01  pCi/g         
Total Decayed Activity (  164.7 to  2034.7 keV) 1.1939931E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-029                Received:        04/01/13                      
Lab ID:          244408-009                    Prepared:        04/02/13 11:40                
Matrix:          Soil                          Analyzed:        05/07/13 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   418.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:31                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03044 U        0.1693        0.1381            0.9     
Bismuth-212                          0.9539           0.4249        0.2245                    
Bismuth-214                          0.5822           0.09636       0.03816                   
Cesium-137                          -0.009546 U       0.02333       0.01833           0.07    
Cobalt-60                           -0.0001958 U      0.02415       0.01987           0.03    
Europium-152                         0.02693 U        0.09035       0.05298           0.1     
Europium-154                         0.002202 U       0.01071       0.1334            0.2     
Lead-212                             0.6672           0.07806       0.03731                   
Lead-214                             0.6540           0.08066       0.03428                   
Potassium-40                         7.771            0.7711        0.1675                    
Protactinium-234                     0.04576 U        0.07216       0.09109                   
Radium-226 (By Bismuth-214)          0.5822           0.09636       0.03816           0.2     
Thallium-208                         0.2719           0.04275       0.01569                   
Thorium-232 (By Actinium-228)        0.7913           0.1151        0.05575           0.9     
Thorium-234                          0.9666 U         0.5240        1.109                     
Uranium-235                          0.05855 U        0.04008       0.1694            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244408-009                   Client ID : 12-PCT-317-029        

Seqnum : 1533183345006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_006                                Batch         : 196911                       Time      : 07-MAY-2013 14:10     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 418.1 g                      Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03044           0.1381       0.9      .1693            .16932           0           u        

Bismuth-212                         0.9539            0.2245                .4249            .4277            -0.0065     u        

Bismuth-214                         0.5822            0.03816               .096364          .099853          0.023       u        

Cesium-137                          -0.009546         0.01833      0.07     .023332          .023336          -0.0022     u        

Cobalt-60                           -0.0001958        0.01987      0.03     .024149          .024149          -0.0023     u        

Europium-152                        0.02693           0.05298      0.1      .090349          .090358          0.0038      u        

Europium-154                        0.002202          0.1334       0.2      .01071           .010711          0.037       u        

Lead-212                            0.6672            0.03731               .078057          .091776          0.0095      u        

Lead-214                            0.6540            0.03428               .080658          .086261          0.017       u        

Potassium-40                        7.771             0.1675                .77113           .86406           -0.30       u        

Protactinium-234                    0.04576           0.09109               .072158          .073048          0.017       u        

Radium-226 (By Bismuth-214)         0.5822            0.03816      0.2      .096364          .099853          0.023       u        

Thallium-208                        0.2719            0.01569               .042752          .046154          0.0055      u        

Thorium-232 (By Actinium-228)       0.7913            0.05575      0.9      .11505           .1285            0.013       u        

Thorium-234                         0.9666            1.109                 .52403           .53193           -0.025      u        

Uranium-235                         0.05855           0.1694       0.18     .040075          .040232          0.0018      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1533183345006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-029          
Sample Description: 244408-009, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:31            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:10:43         Real Time: 2706   sec
Analysis Time: 5/7/2013 14:55            Dead Time: 0.21   %

Analysis Quantity: 4.181E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.913E-01      1.151E-01      1.285E-01      5.575E-02
Am-241    #AB    3.044E-02      1.693E-01      1.693E-01      1.381E-01
Bi-212           9.539E-01      4.249E-01      4.277E-01      2.245E-01
Bi-214           5.822E-01      9.636E-02      9.985E-02      3.816E-02
Co-60     #AB   -1.958E-04      2.415E-02      2.415E-02      1.987E-02
Cs-137    #AB   -9.546E-03      2.333E-02      2.334E-02      1.833E-02
Eu-152    #AB    2.693E-02      9.035E-02      9.036E-02      5.298E-02
Eu-154    #AB    2.202E-03      1.071E-02      1.071E-02      1.334E-01
K-40             7.771E+00      7.711E-01      8.641E-01      1.675E-01
Pa-234    #AB    4.576E-02      7.216E-02      7.305E-02      9.109E-02
Pb-212           6.672E-01      7.806E-02      9.178E-02      3.731E-02
Pb-214           6.540E-01      8.066E-02      8.626E-02      3.428E-02
Ra-226    #      8.208E-01      5.613E-01      5.633E-01      4.276E-01
Th-234    #AB    9.666E-01      5.240E-01      5.319E-01      1.109E+00
Tl-208           2.719E-01      4.275E-02      4.615E-02      1.569E-02
U-235     #AB    5.855E-02      4.008E-02      4.023E-02      1.694E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.364E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:55:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_006.An1               

Sample description                                             
244408-009, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_006.An1

Acquisition information
Start time:                 5/7/2013 14:10:43
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.1810E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.1810E+02) = 

6.4642E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:55:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0442

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.49        7. 278.07   0.82  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.57       22.  86.93   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.69      131.  15.68   0.83  2.745E-02
77.04      202.  11.14   0.84  2.923E-02
87.16      106.  18.98   0.85  3.603E-02
89.99       78.  22.88   0.85  3.763E-02
92.86       79.  27.11   0.85  3.899E-02    92.59   4.343  1.112E+00 Th234 

93.35   4.100  1.166E+00 Ac228 
93.35   5.760  8.303E-01 U235  
93.35   5.760  8.303E-01 U235  

92.87       82.  24.05   0.85  3.937E-02    92.59   4.343  1.161E+00 Th234 
93.35   4.100  1.217E+00 Ac228 
93.35   5.760  8.666E-01 U235  

92.87       82.  24.05   0.85  3.937E-02    92.59   4.343  1.161E+00 Th234 
93.35   4.100  1.217E+00 Ac228 
93.35   5.760  8.666E-01 U235  

121.54        5. 327.14   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.28       11. 183.90   0.89  4.962E-02   131.30  18.200    PBC<MDA Pa234 
163.10       28.  58.63   0.92  5.004E-02   163.36   5.080  2.682E-01 U235  

163.36   5.080  2.682E-01 U235  
185.97       68.  27.32   0.84  4.853E-02   185.72  57.000  5.892E-02 U235  

186.21   3.555  9.455E-01 Ra226 
185.72  57.000  5.892E-02 U235  

238.70      533.   5.80   0.83  4.347E-02   238.63  43.600  6.672E-01 Pb212 
241.90      113.  16.98   0.79  4.315E-02   242.00   7.268  8.628E-01 Pb214 
277.36       33.  41.15   0.75  3.983E-02   277.37   6.600  2.998E-01 Tl208 
295.20      210.  10.18   0.84  3.830E-02   295.22  18.414  7.032E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:55:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.33       25.  47.68   1.04  3.789E-02   300.09   3.180  5.033E-01 Pb212 
338.22      129.  13.47   0.98  3.501E-02   338.32  11.400  7.764E-01 Ac228 
344.15        5. 261.15   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.251E-02 Eu152 
351.83      323.   6.65   0.88  3.408E-02   351.93  35.600  6.285E-01 Pb214 
569.58       10.  78.85   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.20      233.   7.72   0.86  2.394E-02   583.19  85.000  2.697E-01 Tl208 
609.31      257.   8.04   1.33  2.322E-02   609.31  45.490  5.662E-01 Bi214 
727.05       58.  21.26   0.80  2.052E-02   727.33   6.650  9.804E-01 Bi212 
776.63        1. 948.21   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  6.443E-03 Eu152 
785.71        7.  98.07   1.46  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.45       68.  17.43   0.71  1.823E-02   860.53  12.400  7.151E-01 Tl208 
883.09        5. 143.57   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.20      157.   9.49   1.69  1.750E-02   911.20  26.200  8.197E-01 Ac228 
948.58        1. 514.38   1.59  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.58        7. 167.77   1.60  1.681E-02   964.08  14.500    PBC<MDA Eu152 

968.96  15.900  6.528E-02 Ac228 
964.08  14.500  7.169E-02 Eu152 

969.11       84.  14.29   0.99  1.675E-02   968.96  15.900  7.551E-01 Ac228 
1004.92        1. 560.11   1.64  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.33       59.  15.79   2.20  1.507E-02  1120.29  14.910  6.307E-01 Bi214 
1460.91      433.   4.89   2.10  1.229E-02  1460.82  10.550  7.710E+00 K40   
1621.19        7.  68.38   2.08  1.128E-02  1620.74   1.510  9.834E-01 Bi212 
1764.53       59.  12.60   0.65  1.048E-02  1764.49  15.310  8.822E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.87    74.66       188.        90. 3.275E+03   48.99   0.788  -        
308.24    77.01       189.       166. 5.672E+03   28.63   0.945  -        
348.96    87.20       181.       105. 2.926E+03   44.05   0.788  -        
360.26    90.02       117.        62. 1.648E+03   55.50   0.578  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:55:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.21    59.49       162.         7.     0.002   556.13   0.820s
Th-234    254.54    63.57       175.        22.     0.008   173.86   0.823s
Th-234    371.60    92.86       188.        79.     0.029    54.21   0.851s
Ac-228    373.56    93.35       154.        82.     0.030    48.11   0.852D
U-235     373.56    93.35       154.        82.     0.030    48.11   0.852D
Eu-152    483.14   120.77       180.       -11.    -0.004   360.80   0.879s
Eu-154    486.22   121.54       146.         5.     0.002   654.29   0.880s
Pa-234    525.17   131.28       217.        11.     0.004   367.80   0.888s
U-235     652.34   163.10       125.        28.     0.011   117.26   0.917s
U-235     744.22   186.08       175.        59.     0.022    68.44   0.938 
Ra-226    744.24   186.09       175.        59.     0.022    68.38   0.939 
U-235     819.63   204.95       175.       -26.    -0.010   148.25   0.956s
Pb-212    954.54   238.70       161.       528.     0.196    11.60   0.829 
Pb-214    967.34   241.90       102.       113.     0.042    33.95   0.793 
Tl-208   1109.09   277.36        68.        33.     0.012    82.30   0.751s
Pb-214   1180.43   295.20        83.       207.     0.077    20.35   0.838 
Pb-212   1200.90   300.33        69.        25.     0.009    95.35   1.043s
Ac-228   1352.40   338.22        65.       129.     0.048    26.94   0.981 
Eu-152   1376.12   344.15        76.         5.     0.002   522.30   1.083s
Pb-214   1406.82   351.83        56.       318.     0.118    13.29   0.879 
Pa-234   2277.44   569.58        25.        10.     0.004   157.70   1.280s
Tl-208   2331.89   583.20        33.       229.     0.085    15.45   0.862s
Bi-214   2436.30   609.31        52.       250.     0.093    16.08   1.331 
Cs-137   2642.41   660.85        37.        -7.    -0.003   244.40   1.359s
Eu-154   2896.01   724.26        66.        -8.    -0.003   280.60   1.410s
Bi-212   2907.19   727.05        30.        56.     0.021    42.53   0.797s
Eu-152   3105.49   776.63        20.         1.     0.000  1896.43   1.456s
Bi-212   3141.77   785.71        23.         7.     0.003   196.13   1.461s
Tl-208   3440.75   860.45        16.        68.     0.025    34.86   0.707s
Eu-154   3487.64   872.18        27.        -2.    -0.001   667.72   1.532s
Pa-234   3521.83   880.72        32.        -4.    -0.002   384.24   1.538s
Pa-234   3531.31   883.09        21.         5.     0.002   287.14   1.541s
Ac-228   3643.72   911.20        21.       157.     0.058    18.98   1.694 
Pa-234   3793.25   948.58        18.         1.     0.000  1028.77   1.590s
Eu-152   3873.27   968.58        71.         7.     0.003   335.54   1.605s
Ac-228   3875.39   969.11        20.        84.     0.031    28.57   0.988s
Eu-154   3985.77   996.70        27.        -1.     0.000  1435.04   1.630s
Eu-154   4018.64  1004.92        26.         1.     0.000  1120.22   1.636s
Eu-152   4449.96  1112.73        32.        -5.    -0.002   309.93   1.719s
Bi-214   4480.35  1120.33         9.        59.     0.022    31.58   2.197s
K-40     5843.29  1460.92        15.       421.     0.156     9.58   2.103 
Bi-212   6484.79  1621.19         8.         7.     0.003   136.77   2.082s
Bi-214   7058.63  1764.53         4.        59.     0.022    25.20   0.649s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 14:55:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9131E-01                                      5.12E+12             
911.20 8.197E-01  (  5.575E-02 9.49E+00 2.62E+01 G  
968.96 7.551E-01  (  9.367E-02 1.43E+01 1.59E+01 G  
338.32 7.764E-01  (  1.124E-01 1.35E+01 1.14E+01 G  

Energy duplication    
93.35 1.217E+00 &   4.287E-01 2.41E+01 4.10E+00 XA 

Am-241   I   3.0443E-02                                      1.58E+05             
59.54 3.044E-02 ?(  1.381E-01 2.78E+02 3.59E+01 G  

Bi-212   N   9.5393E-01                                      5.12E+12             
727.33 9.804E-01 @(P 2.245E-01 2.13E+01 6.65E+00 G  
785.37 7.555E-01 &(P 1.245E+00 9.81E+01 1.11E+00 G  

1620.74 9.834E-01 ?(  9.233E-01 6.84E+01 1.51E+00 G  

Bi-214   N   5.8215E-01                                      5.84E+05             
609.31 5.662E-01  (P 3.816E-02 8.04E+00 4.55E+01 G  

1120.29 6.307E-01  (  7.364E-02 1.58E+01 1.49E+01 G  
1764.49 8.822E-01 + P 6.844E-02 1.26E+01 1.53E+01 G  

Co-60    T  -1.9579E-04                                      1.93E+03             
1332.49-1.958E-04 &(  1.987E-02 6.17E+03 1.00E+02 G  
1173.23 5.902E-04 %   1.806E-02 1.86E+03 9.98E+01 G  

Cs-137   I  -9.5464E-03                                      1.10E+04             
661.66-9.546E-03 ?(  1.833E-02 1.22E+02 8.50E+01 G  

Eu-152   I   2.6927E-02                                      4.94E+03             
344.28 1.251E-02 ?(  5.298E-02 2.61E+02 2.66E+01 G  
121.78-1.868E-02 +   5.471E-02 1.80E+02 2.84E+01 G  
778.90 6.443E-03 ?(  9.982E-02 9.48E+02 1.30E+01 G  
964.08 7.169E-02 ?(  1.933E-01 1.68E+02 1.45E+01 G  

1112.08-6.349E-02 +   1.557E-01 1.55E+02 1.34E+01 G  
1408.01-1.445E-03 %   9.171E-02 3.86E+03 2.09E+01 G  

Eu-154   I   2.2021E-03                                      3.14E+03             
873.18-2.476E-02 ?(  1.334E-01 3.34E+02 1.22E+01 G  
123.07 6.483E-03 ?(  3.463E-02 3.27E+02 4.04E+01 G  

1274.43 2.555E-04 &   5.672E-02 1.35E+04 3.49E+01 G  
723.30-4.921E-02 +   1.103E-01 1.40E+02 2.00E+01 G  

1004.72 1.089E-02 &(  9.927E-02 5.60E+02 1.79E+01 G  
996.25-1.454E-02 +   1.703E-01 7.18E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.7710E+00                                      4.57E+11             
1460.82 7.771E+00  (P 1.675E-01 4.79E+00 1.06E+01 G  

Pa-234   N   4.5757E-02                                      1.63E+12             
131.30 3.046E-02 &(  9.109E-02 1.84E+02 1.82E+01 G  
569.50 1.036E-01 ?(  1.231E-01 7.88E+01 9.30E+00 G  
946.00 1.241E-02 ?(  1.035E-01 5.14E+02 1.35E+01 G  
880.52-5.504E-02 +   1.687E-01 1.92E+02 1.05E+01 G  
883.24 6.540E-02 ?(  1.466E-01 1.44E+02 9.70E+00 G  

Pb-212   N   6.6716E-01                                      5.12E+12             
238.63 6.672E-01  (P 3.731E-02 5.80E+00 4.36E+01 G  
300.09 5.033E-01 - P 3.850E-01 4.77E+01 3.18E+00 G  

Pb-214   N   6.5395E-01                                      5.84E+05             
351.93 6.285E-01  (P 3.428E-02 6.65E+00 3.56E+01 G  
295.22 7.032E-01  (P 7.203E-02 1.02E+01 1.84E+01 G  
242.00 8.628E-01 +   1.797E-01 1.70E+01 7.27E+00 G  

Ra-226   N   8.2081E-01                                      5.84E+05             
186.21 8.208E-01 ?(  4.276E-01 3.42E+01 3.56E+00 G  

Th-234   N   9.6662E-01                                      1.63E+12             
63.30 7.982E-01  (  1.109E+00 8.69E+01 3.75E+00 G  
92.59 1.112E+00 *(  4.516E-01 2.71E+01 4.34E+00 G  

Tl-208   N   2.7185E-01                                      5.12E+12             
583.19 2.697E-01  (P 1.569E-02 7.72E+00 8.50E+01 G  
277.37 2.998E-01  (P 1.751E-01 4.11E+01 6.60E+00 G  
860.53 7.151E-01 +   1.003E-01 1.74E+01 1.24E+01 G  

U-235    N   5.8554E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.694E-01 1.00E+03 1.09E+01 G  
205.32-2.669E-01 +   3.144E-01 7.41E+01 5.02E+00 G  
163.36 2.682E-01 ?(  2.455E-01 5.86E+01 5.08E+00 G  
185.72 5.111E-02 ?(  2.665E-02 3.42E+01 5.70E+01 G  

Energy duplication    
93.35 8.666E-01     3.051E-01 2.41E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49       162.         7.     0.002   556.13   3.044E-02   
Th-234      63.57       175.        22.     0.008   173.86   7.982E-01   
Th-234      92.86       188.        79.     0.029    54.21   1.112E+00   
U-235       93.35       154.        82.     0.030    48.11   8.666E-01   
Eu-152     120.77       180.       -11.    -0.004   360.80  -1.868E-02   
Eu-154     121.54       146.         5.     0.002   654.29   6.483E-03   
Pa-234     131.28       217.        11.     0.004   367.80   3.046E-02   
U-235      163.10       125.        28.     0.011   117.26   2.682E-01   
U-235      186.08       175.        59.     0.022    68.44   5.111E-02   
U-235      204.95       175.       -26.    -0.010   148.25  -2.669E-01   
Eu-152     344.15        76.         5.     0.002   522.30   1.251E-02   
Pa-234     569.58        25.        10.     0.004   157.70   1.036E-01   
Cs-137     660.85        37.        -7.    -0.003   244.40  -9.546E-03   
Eu-154     724.26        66.        -8.    -0.003   280.60  -4.921E-02   
Eu-152     776.63        20.         1.     0.000  1896.43   6.443E-03   
Eu-154     872.18        27.        -2.    -0.001   667.72  -2.476E-02   
Pa-234     880.72        32.        -4.    -0.002   384.24  -5.504E-02   
Pa-234     883.09        21.         5.     0.002   287.14   6.540E-02   
Pa-234     948.58        18.         1.     0.000  1028.77   1.241E-02   
Eu-152     968.58        71.         7.     0.003   335.54   7.169E-02   
Eu-154     996.70        27.        -1.     0.000  1435.04  -1.454E-02   
Eu-154    1004.92        26.         1.     0.000  1120.22   1.089E-02   
Eu-152    1112.73        32.        -5.    -0.002   309.93  -6.349E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9131E-01    7.9131E-01   1.1505E-01    1.2850E-01  5.575E-02
Am-241 #A    3.0438E-02    3.0443E-02   1.6930E-01    1.6932E-01  1.381E-01
Bi-212       9.5393E-01    9.5393E-01   4.2490E-01    4.2770E-01  2.245E-01
Bi-214       5.8213E-01    5.8215E-01   9.6364E-02    9.9853E-02  3.816E-02
Co-60  #A   -1.9327E-04   -1.9579E-04   2.4149E-02    2.4149E-02  1.987E-02
Cs-137 #A   -9.5247E-03   -9.5464E-03   2.3332E-02    2.3336E-02  1.833E-02
Eu-152 #A    2.6791E-02    2.6927E-02   9.0349E-02    9.0358E-02  5.298E-02
Eu-154 #A    2.1847E-03    2.2021E-03   1.0710E-02    1.0711E-02  1.334E-01
K-40         7.7710E+00    7.7710E+00   7.7113E-01    8.6406E-01  1.675E-01
Pa-234 #A    4.5757E-02    4.5757E-02   7.2158E-02    7.3048E-02  9.109E-02
Pb-212       6.6716E-01    6.6716E-01   7.8057E-02    9.1776E-02  3.731E-02
Pb-214       6.5392E-01    6.5395E-01   8.0658E-02    8.6261E-02  3.428E-02
Ra-226 #     8.2078E-01    8.2081E-01   5.6130E-01    5.6325E-01  4.276E-01
Th-234 #A    9.6662E-01    9.6662E-01   5.2403E-01    5.3193E-01  1.109E+00
Tl-208       2.7185E-01    2.7185E-01   4.2752E-02    4.6154E-02  1.569E-02
U-235  #A    5.8554E-02    5.8554E-02   4.0075E-02    4.0232E-02  1.694E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.251E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2512219E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-030                Received:        04/01/13                      
Lab ID:          244408-010                    Prepared:        04/02/13 11:46                
Matrix:          Soil                          Analyzed:        05/07/13 16:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03385 U        0.08727        0.06849           0.9     
Bismuth-212                          0.02011 U        0.04399        0.2361                    
Bismuth-214                          0.02860 U        0.04604        0.03529                   
Cesium-137                          -0.005165 U       0.02139        0.01701           0.07    
Cobalt-60                            0.004431 U       0.01128        0.02671           0.03    
Europium-152                         0.01372 U        0.03522        0.04033           0.1     
Europium-154                         0.009326 U       0.08759        0.06671           0.2     
Lead-212                             0.02929          0.03120        0.02402                   
Lead-214                             0.07115          0.04018        0.03157                   
Potassium-40                         8.511            0.8991         0.2514                    
Protactinium-234                     0.02641 U        0.06575        0.05221                   
Radium-226 (By Bismuth-214)          0.02860 U        0.04604        0.03529           0.2     
Thallium-208                         0.01762          0.01791        0.01274                   
Thorium-232 (By Actinium-228)        0.02762 U        0.06384        0.05081           0.9     
Thorium-234                          0.2728 U         0.3609         0.5229                    
Uranium-235                          0.07577 U        0.1162         0.08589           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244408-010                   Client ID : 12-PCT-317-030        

Seqnum : 1513183324009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130507_009                                Batch         : 196911                       Time      : 07-MAY-2013 16:31     

Cal    : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14     Caldate       : 07-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 353.54 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03385           0.06849      0.9      .087267          .087302          0           u        

Bismuth-212                         0.02011           0.2361                .04399           .044002          -0.0065     u        

Bismuth-214                         0.02860           0.03529               .046044          .046062          0.023       u        

Cesium-137                          -0.005165         0.01701      0.07     .021387          .021389          -0.0022     u        

Cobalt-60                           0.004431          0.02671      0.03     .011275          .011276          -0.0023     u        

Europium-152                        0.01372           0.04033      0.1      .035222          .035231          0.0038      u        

Europium-154                        0.009326          0.06671      0.2      .087588          .08759           0.037       u        

Lead-212                            0.02929           0.02402               .031197          .031291          0.0095      u        

Lead-214                            0.07115           0.03157               .040183          .040378          0.017       u        

Potassium-40                        8.511             0.2514                .89905           .99564           -0.30       u        

Protactinium-234                    0.02641           0.05221               .065751          .066079          0.017       u        

Radium-226 (By Bismuth-214)         0.02860           0.03529      0.2      .046044          .046062          0.023       u        

Thallium-208                        0.01762           0.01274               .017914          .01795           0.0055      u        

Thorium-232 (By Actinium-228)       0.02762           0.05081      0.9      .063838          .06387           0.013       u        

Thorium-234                         0.2728            0.5229                .36092           .36184           -0.025      u        

Uranium-235                         0.07577           0.08589      0.18     .11622           .11633           0.0018      u        

u=use  

Page 1 of 1                                                                                                             1513183324009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-030          
Sample Description: 244408-010, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:22            Live Time: 2700   sec

Acquisition Time: 5/7/2013 16:31:58         Real Time: 2702   sec
Analysis Time: 5/7/2013 17:17            Dead Time: 0.08   %

Analysis Quantity: 3.535E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.762E-02      6.384E-02      6.387E-02      5.081E-02
Am-241    #AB    3.385E-02      8.727E-02      8.730E-02      6.849E-02
Bi-212    #AB    2.011E-02      4.399E-02      4.400E-02      2.361E-01
Bi-214    #AB    2.860E-02      4.604E-02      4.606E-02      3.529E-02
Co-60     #AB    4.431E-03      1.127E-02      1.128E-02      2.671E-02
Cs-137    #AB   -5.165E-03      2.139E-02      2.139E-02      1.701E-02
Eu-152    #AB    1.372E-02      3.522E-02      3.523E-02      4.033E-02
Eu-154    #AB    9.326E-03      8.759E-02      8.759E-02      6.671E-02
K-40             8.511E+00      8.991E-01      9.956E-01      2.514E-01
Pa-234    #AB    2.641E-02      6.575E-02      6.608E-02      5.221E-02
Pb-212    #      2.929E-02      3.120E-02      3.129E-02      2.402E-02
Pb-214           7.115E-02      4.018E-02      4.038E-02      3.157E-02
Ra-226    #AB    1.822E-01      4.255E-01      4.256E-01      3.386E-01
Th-234    #AB    2.728E-01      3.609E-01      3.618E-01      5.229E-01
Tl-208    #      1.762E-02      1.791E-02      1.795E-02      1.274E-02
U-235     #AB    7.577E-02      1.162E-01      1.163E-01      8.589E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    9.324E+00

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_009.An1               

Sample description                                             
244408-010, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507_009.An1

Acquisition information
Start time:                 5/7/2013 16:31:58
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5354E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5354E+02) = 

7.6447E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    9 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.3019

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.49        7. 128.92   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
64.31        7. 124.16   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.691E-01 Th234 
92.60       17.  66.15   0.86  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  2.760E-01 Th234 
93.35   4.100  2.896E-01 Ac228 
93.35   5.760  2.062E-01 U235  

122.20        8. 128.40   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
131.00        3. 317.63   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.43       14.  76.70   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.250E-02 U235  
158.28        7.  88.22   0.37  4.995E-02
186.90       11. 116.78   0.97  4.815E-02   186.21   3.555    PBC<MDA Ra226 

185.72  57.000  1.135E-02 U235  
205.91        7. 134.91   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  8.289E-02 U235  
238.54       19.  40.86   1.02  4.318E-02   238.63  43.600  2.929E-02 Pb212 
277.70        1. 846.96   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.72       32.  24.38   0.96  3.813E-02   295.22  18.414  1.281E-01 Pb214 
337.93        3. 246.25   1.13  3.494E-02   338.32  11.400    PBC<MDA Ac228 

338.32  11.400  2.432E-02 Ac228 
351.80       18.  37.44   1.14  3.404E-02   351.93  35.600  4.169E-02 Pb214 
582.74       13.  50.85   1.35  2.416E-02   583.19  85.000  1.811E-02 Tl208 
609.02        7.  53.29   1.37  2.345E-02   609.31  45.490    PBC<MDA Bi214 
786.58        5. 116.88   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
879.21        4. 124.48   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
910.56        5. 115.55   1.60  1.779E-02   911.20  26.200    PBC<MDA Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.20  26.200  2.906E-02 Ac228 

964.63        3. 253.41   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
996.66        1. 469.60   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1172.65        5. 127.24   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.57      417.   5.04   1.86  1.254E-02  1460.82  10.550  8.511E+00 K40   
1764.52        3.  48.29   1.94  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

632.32   158.28        19.         7. 1.421E+02  176.43   0.365  -      

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.54    60.49        32.         7.     0.002   257.83   0.827s
Th-234    256.78    64.31        31.         7.     0.002   248.32   0.831s
Th-234    369.83    92.60        53.        17.     0.006   132.30   0.865 
Eu-152    488.13   122.20        55.         8.     0.003   256.79   0.897s
Eu-154    492.11   123.20        71.        -5.    -0.002   481.84   0.899s
Pa-234    523.28   131.00        51.         3.     0.001   635.25   0.908s
U-235     572.97   143.43        51.        14.     0.005   153.40   0.922s
U-235     652.42   163.31        64.       -10.    -0.004   232.52   0.943s
Ra-226    746.71   186.90        77.        11.     0.004   233.56   0.968s
U-235     822.69   205.91        39.         7.     0.003   269.82   0.989s
Pb-212    953.11   238.54        47.        19.     0.007    81.73   1.024s
Pb-214    970.62   242.92        43.        -6.    -0.002   499.46   1.028s
Tl-208   1109.66   277.70        38.         1.     0.000  1693.92   1.064s
Pb-214   1177.69   294.72        23.        32.     0.012    48.76   0.958 
Ac-228   1350.45   337.93        34.         3.     0.001   492.49   1.126s
Pb-214   1405.89   351.80        34.        18.     0.007    74.88   1.139 
Pa-234   2273.87   568.86        23.        -2.    -0.001   666.76   1.339s
Tl-208   2329.37   582.74        16.        13.     0.005   101.70   1.351s
Bi-214   2434.52   609.02        33.         7.     0.003   106.59   1.373s
Cs-137   2649.24   662.71        23.        -3.    -0.001   414.06   1.416s
Bi-212   2910.01   727.89        24.        -4.    -0.001   369.93   1.467s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:17:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3113.93   778.86        22.        -3.    -0.001   445.84   1.506s
Bi-212   3144.81   786.58        13.         5.     0.002   233.75   1.511s
Pa-234   3515.46   879.21         9.         4.     0.001   248.96   1.578s
Ac-228   3640.90   910.56        13.         5.     0.002   231.09   1.598s
Pa-234   3777.20   944.62        15.        -2.    -0.001   512.36   1.620s
Eu-152   3857.29   964.63        23.         3.     0.001   506.83   1.632s
Eu-154   3985.49   996.66        16.         1.     0.000   939.19   1.651s
Eu-154   4027.52  1007.16        18.        -2.    -0.001   603.11   1.657s
Eu-152   4446.41  1111.81        19.        -5.    -0.002   279.14   1.718s
Bi-214   4483.92  1121.18        27.        -5.    -0.002   575.68   1.722s
Co-60    4689.97  1172.65        15.         5.     0.002   254.48   1.750s
Eu-154   5081.68  1270.48         9.        -3.    -0.001   325.67   1.797s
K-40     5842.97  1460.57        25.       398.     0.147    10.07   1.857 
Bi-214   7060.77  1764.52         8.         3.     0.001    96.58   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.7624E-02                                      5.12E+12             
911.20 2.906E-02 &(  5.081E-02 1.16E+02 2.62E+01 G  
968.96-2.619E-03 %   1.046E-01 2.43E+03 1.59E+01 G  
338.32 2.432E-02 ?(  9.624E-02 2.46E+02 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 &   3.198E-01 1.00E+03 4.10E+00 XA 

Am-241   I   3.3846E-02                                      1.58E+05             
59.54 3.385E-02 ?(  6.849E-02 1.29E+02 3.59E+01 G  

Bi-212   N   2.0106E-02                                      5.12E+12             
727.33-8.053E-02 ?(  2.361E-01 1.85E+02 6.65E+00 G  
785.37 6.230E-01 ?(  1.105E+00 1.17E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.796E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.8602E-02                                      5.84E+05             
609.31 1.924E-02 ?(P 3.529E-02 5.33E+01 4.55E+01 G  

1120.29-5.570E-02 & P 1.489E-01 2.88E+02 1.49E+01 G  
1764.49 5.641E-02 ?(P 1.135E-01 4.83E+01 1.53E+01 G  

Co-60    T   4.4305E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.671E-02 1.00E+03 1.00E+02 G  
1173.23 8.867E-03 &(  1.729E-02 1.27E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:17:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -5.1652E-03                                      1.10E+04             
661.66-5.165E-03 ?(  1.701E-02 2.07E+02 8.50E+01 G  

Eu-152   I   1.3716E-02                                      4.94E+03             
344.28 0.000E+00 ?(  4.033E-02 1.00E+03 2.66E+01 G  
121.78 1.756E-02 &(  3.580E-02 1.28E+02 2.84E+01 G  
778.90-3.398E-02 +   1.206E-01 2.23E+02 1.30E+01 G  
964.08 3.133E-02 &(  1.270E-01 2.53E+02 1.45E+01 G  

1112.08-6.359E-02 +   1.379E-01 1.40E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.463E-02 1.00E+03 2.09E+01 G  

Eu-154   I   9.3259E-03                                      3.14E+03             
873.18 0.000E+00 ?(  6.671E-02 1.00E+03 1.22E+01 G  
123.07-7.297E-03 +   2.846E-02 2.41E+02 4.04E+01 G  

1274.43-1.664E-02 +   4.156E-02 1.63E+02 3.49E+01 G  
723.30-9.485E-04 %   7.049E-02 4.52E+03 2.00E+01 G  

1004.72-1.994E-02 +   9.639E-02 3.02E+02 1.79E+01 G  
996.25 2.014E-02 ?(  1.529E-01 4.70E+02 1.05E+01 G  

K-40     N   8.5110E+00                                      4.57E+11             
1460.82 8.511E+00  (P 2.514E-01 5.04E+00 1.06E+01 G  

Pa-234   N   2.6410E-02                                      1.63E+12             
131.30 1.013E-02 ?(  5.221E-02 3.18E+02 1.82E+01 G  
569.50-2.563E-02 +   1.377E-01 3.33E+02 9.30E+00 G  
946.00-2.668E-02 +   1.086E-01 2.56E+02 1.35E+01 G  
880.52 5.462E-02 ?(  1.018E-01 1.24E+02 1.05E+01 G  
883.24-8.197E-03 %   1.372E-01 1.03E+03 9.70E+00 G  

Pb-212   N   2.9288E-02                                      5.12E+12             
238.63 2.929E-02  (P 2.402E-02 4.09E+01 4.36E+01 G  
300.09-5.523E-02 % P 3.181E-01 8.36E+02 3.18E+00 G  

Pb-214   N   7.1150E-02                                      5.84E+05             
351.93 4.169E-02 ?(P 3.157E-02 3.74E+01 3.56E+01 G  
295.22 1.281E-01  (P 4.529E-02 2.44E+01 1.84E+01 G  
242.00-5.493E-02 - P 1.385E-01 2.50E+02 7.27E+00 G  

Ra-226   N   1.8217E-01                                      5.84E+05             
186.21 1.822E-01 ?(  3.386E-01 1.17E+02 3.56E+00 G  

Th-234   N   2.7279E-01                                      1.63E+12             
63.30 2.691E-01 &(  5.229E-01 1.24E+02 3.75E+00 G  
92.59 2.760E-01 ?(  2.795E-01 6.62E+01 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:17:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.7615E-02                                      5.12E+12             
583.19 1.811E-02  (  1.274E-02 5.08E+01 8.50E+01 G  
277.37 1.126E-02 ?(  1.561E-01 8.47E+02 6.60E+00 G  
860.53-5.575E-03 %   1.163E-01 1.27E+03 1.24E+01 G  

U-235    N   7.5768E-02                                      2.57E+11             
143.77 7.250E-02  (  8.589E-02 7.67E+01 1.09E+01 G  
205.32 8.289E-02 ?(  1.767E-01 1.35E+02 5.02E+00 G  
163.36-1.134E-01 -   2.092E-01 1.16E+02 5.08E+00 G  
185.72 0.000E+00 -   2.094E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 &   2.276E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:17:06
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.49        32.         7.     0.002   257.83   3.385E-02   
Th-234      64.31        31.         7.     0.002   248.32   2.691E-01   
Th-234      92.60        53.        17.     0.006   132.30   2.760E-01   
Eu-152     122.20        55.         8.     0.003   256.79   1.756E-02   
Eu-154     123.20        71.        -5.    -0.002   481.84  -7.297E-03   
Pa-234     131.00        51.         3.     0.001   635.25   1.013E-02   
U-235      143.43        51.        14.     0.005   153.40   7.250E-02   
U-235      163.31        64.       -10.    -0.004   232.52  -1.134E-01   
Ra-226     186.90        77.        11.     0.004   233.56   1.822E-01   
U-235      205.91        39.         7.     0.003   269.82   8.289E-02   
Pb-212     238.54        47.        19.     0.007    81.73   2.929E-02  P
Tl-208     277.70        38.         1.     0.000  1693.92   1.126E-02   
Ac-228     337.93        34.         3.     0.001   492.49   2.432E-02   
Pa-234     568.86        23.        -2.    -0.001   666.76  -2.563E-02   
Tl-208     582.74        16.        13.     0.005   101.70   1.811E-02   
Cs-137     662.71        23.        -3.    -0.001   414.06  -5.165E-03   
Bi-212     727.89        24.        -4.    -0.001   369.93  -8.053E-02   
Eu-152     778.86        22.        -3.    -0.001   445.84  -3.398E-02   
Bi-212     786.58        13.         5.     0.002   233.75   6.230E-01   
Pa-234     879.21         9.         4.     0.001   248.96   5.462E-02   
Ac-228     910.56        13.         5.     0.002   231.09   2.906E-02   
Pa-234     944.62        15.        -2.    -0.001   512.36  -2.668E-02   
Eu-152     964.63        23.         3.     0.001   506.83   3.133E-02   
Eu-154     996.66        16.         1.     0.000   939.19   2.014E-02   
Eu-154    1007.16        18.        -2.    -0.001   603.11  -1.994E-02   
Eu-152    1111.81        19.        -5.    -0.002   279.14  -6.359E-02   
Co-60     1172.65        15.         5.     0.002   254.48   8.867E-03   
Eu-154    1270.48         9.        -3.    -0.001   325.67  -1.664E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.7624E-02    2.7624E-02   6.3838E-02    6.3870E-02  5.081E-02
Am-241 #A    3.3841E-02    3.3846E-02   8.7267E-02    8.7302E-02  6.849E-02
Bi-212 #A    2.0106E-02    2.0106E-02   4.3990E-02    4.4002E-02  2.361E-01
Bi-214 #A    2.8601E-02    2.8602E-02   4.6044E-02    4.6062E-02  3.529E-02
Co-60  #A    4.3733E-03    4.4305E-03   1.1275E-02    1.1276E-02  2.671E-02
Cs-137 #A   -5.1534E-03   -5.1652E-03   2.1387E-02    2.1389E-02  1.701E-02
Eu-152 #A    1.3647E-02    1.3716E-02   3.5222E-02    3.5231E-02  4.033E-02
Eu-154 #A    9.2519E-03    9.3259E-03   8.7588E-02    8.7590E-02  6.671E-02
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K-40         8.5110E+00    8.5110E+00   8.9905E-01    9.9564E-01  2.514E-01
Pa-234 #A    2.6410E-02    2.6410E-02   6.5751E-02    6.6079E-02  5.221E-02
Pb-212 #     2.9288E-02    2.9288E-02   3.1197E-02    3.1291E-02  2.402E-02
Pb-214       7.1147E-02    7.1150E-02   4.0183E-02    4.0378E-02  3.157E-02
Ra-226 #A    1.8216E-01    1.8217E-01   4.2546E-01    4.2564E-01  3.386E-01
Th-234 #A    2.7279E-01    2.7279E-01   3.6092E-01    3.6184E-01  5.229E-01
Tl-208 #     1.7615E-02    1.7615E-02   1.7914E-02    1.7950E-02  1.274E-02
U-235  #A    7.5768E-02    7.5768E-02   1.1622E-01    1.1633E-01  8.589E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     8.582E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 8.5821867E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

157 of 387



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Received:        04/01/13                      
Lab ID:          244408-011                    Prepared:        04/02/13 11:53                
Matrix:          Soil                          Analyzed:        05/07/13 14:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   416.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04006 U        0.1610         0.1307            0.9    
Bismuth-212                          0.4648           0.3672         0.2417                   
Bismuth-214                          0.5275           0.08660        0.03496                  
Cesium-137                           0.001865 U       0.01950        0.01586           0.07   
Cobalt-60                            0.006457 U       0.01780        0.01738           0.03   
Europium-152                         0.01751 U        0.03533        0.05276           0.1    
Europium-154                         0.009981 U       0.02826        0.1224            0.2    
Lead-212                             0.6090           0.07689        0.03731                  
Lead-214                             0.5793           0.08628        0.04173                  
Potassium-40                         7.883            0.7784         0.1683                   
Protactinium-234                     0.02218 U        0.03314        0.09423                  
Radium-226 (By Bismuth-214)          0.5275           0.08660        0.03496           0.2    
Thallium-208                         0.2251           0.03948        0.01446                  
Thorium-232 (By Actinium-228)        0.7422           0.1206         0.05114           0.9    
Thorium-234                          0.7336 U         0.4632         1.065                    
Uranium-235                          0.06155 U        0.03364        0.1408            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0

158 of 387



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244408-011                   Client ID : 12-PCT-317-031        

Seqnum : 1533183345007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_007                                Batch         : 196911                       Time      : 07-MAY-2013 14:59     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 416.09 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.04006           0.1307       0.9      .16099           .16102           0           u        

Bismuth-212                         0.4648            0.2417                .36716           .36793           -0.0065     u        

Bismuth-214                         0.5275            0.03496               .086602          .08979           0.023       u        

Cesium-137                          0.001865          0.01586      0.07     .019502          .019502          -0.0022     u        

Cobalt-60                           0.006457          0.01738      0.03     .017804          .017806          -0.0023     u        

Europium-152                        0.01751           0.05276      0.1      .035326          .035336          0.0038      u        

Europium-154                        0.009981          0.1224       0.2      .028257          .028262          0.037       u        

Lead-212                            0.6090            0.03731               .07689           .088618          0.0095      u        

Lead-214                            0.5793            0.04173               .086283          .090436          0.017       u        

Potassium-40                        7.883             0.1683                .7784            .87308           -0.30       u        

Protactinium-234                    0.02218           0.09423               .033144          .033599          0.017       u        

Radium-226 (By Bismuth-214)         0.5275            0.03496      0.2      .086602          .08979           0.023       u        

Thallium-208                        0.2251            0.01446               .039478          .042024          0.0055      u        

Thorium-232 (By Actinium-228)       0.7422            0.05114      0.9      .12063           .13203           0.013       u        

Thorium-234                         0.7336            1.065                 .46323           .46839           -0.025      u        

Uranium-235                         0.06155           0.1408       0.18     .033635          .033842          0.0018      u        

Analyzed mass outside of limits  

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-031          
Sample Description: 244408-011, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:14            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:59:12         Real Time: 2706   sec
Analysis Time: 5/7/2013 15:44            Dead Time: 0.22   %

Analysis Quantity: 4.161E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.422E-01      1.206E-01      1.320E-01      5.114E-02
Am-241    #AB    4.006E-02      1.610E-01      1.610E-01      1.307E-01
Bi-212    #      4.648E-01      3.672E-01      3.679E-01      2.417E-01
Bi-214           5.275E-01      8.660E-02      8.979E-02      3.496E-02
Co-60     #AB    6.457E-03      1.780E-02      1.781E-02      1.738E-02
Cs-137    #AB    1.865E-03      1.950E-02      1.950E-02      1.586E-02
Eu-152    #AB    1.751E-02      3.533E-02      3.534E-02      5.276E-02
Eu-154    #AB    9.981E-03      2.826E-02      2.826E-02      1.224E-01
K-40             7.883E+00      7.784E-01      8.731E-01      1.683E-01
Pa-234     AB    2.218E-02      3.314E-02      3.360E-02      9.423E-02
Pb-212           6.090E-01      7.689E-02      8.862E-02      3.731E-02
Pb-214           5.793E-01      8.628E-02      9.044E-02      4.173E-02
Ra-226    #      9.184E-01      5.360E-01      5.386E-01      4.002E-01
Th-234    #AB    7.336E-01      4.632E-01      4.684E-01      1.065E+00
Tl-208           2.251E-01      3.948E-02      4.202E-02      1.446E-02
U-235     #AB    6.155E-02      3.364E-02      3.384E-02      1.408E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.284E+01

Analyst: Andrew Alexander
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Sample description                                             
244408-011, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_007.An1

Acquisition information
Start time:                 5/7/2013 14:59:12
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.1609E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.1609E+02) = 

6.4955E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

161 of 387



ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0918

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.09        9. 200.94   0.82  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.88       13. 139.84   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.716E-01 Th234 
74.66       95.  22.25   0.83  2.744E-02
77.08      163.  13.05   0.84  2.928E-02
89.87       26.  60.08   0.38  3.755E-02
93.01       68.  31.57   0.85  3.899E-02    92.59   4.343  9.598E-01 Th234 

93.35   5.760  7.166E-01 U235  
93.35   4.100  1.007E+00 Ac228 
92.59   4.343  9.598E-01 Th234 
93.35   5.760  7.166E-01 U235  

93.03       76.  26.08   0.54  3.937E-02    92.59   4.343  1.080E+00 Th234 
93.35   5.760  8.063E-01 U235  
93.35   4.100  1.133E+00 Ac228 

93.05       66.  31.86   0.85  3.937E-02    92.59   4.343  9.365E-01 Th234 
93.35   5.760  6.992E-01 U235  
93.35   4.100  9.823E-01 Ac228 

122.97       14. 141.56   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.67       11. 181.50   0.90  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.775E-02 U235  
185.83       70.  27.32   0.94  4.855E-02   185.72  57.000  6.075E-02 U235  

186.21   3.555  9.749E-01 Ra226 
185.72  57.000  6.075E-02 U235  

185.91       66.  29.18   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.184E-01 Ra226 

205.45       10. 176.52   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.007E-01 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
209.14       28.  46.02   0.71  4.640E-02
238.65      484.   6.26   0.93  4.348E-02   238.63  43.600  6.090E-01 Pb212 
241.70       94.  21.91   0.29  4.315E-02   242.00   7.268  7.173E-01 Pb214 
295.16      166.  12.42   1.05  3.830E-02   295.22  18.414  5.551E-01 Pb214 
300.22       58.  23.05   1.43  3.789E-02   300.09   3.180  1.150E+00 Pb212 
338.24      135.  12.53   1.22  3.501E-02   338.32  11.400  8.140E-01 Ac228 
351.81      303.   7.74   1.15  3.408E-02   351.93  35.600  5.919E-01 Pb214 
583.19      195.   8.58   1.32  2.394E-02   583.19  85.000  2.251E-01 Tl208 
609.34      239.   7.95   1.16  2.322E-02   609.31  45.490  5.275E-01 Bi214 
661.89        1. 522.86   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
726.97       24.  35.59   1.41  2.051E-02   727.33   6.650  4.252E-01 Bi212 
785.18        3. 237.04   1.46  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.63       17.  43.26   1.52  1.823E-02   860.53  12.400  1.816E-01 Tl208 
877.59        1. 866.65   1.54  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.24        8.  74.73   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.18      136.  10.35   1.70  1.750E-02   911.20  26.200  7.109E-01 Ac228 
968.92       61.  19.66   1.61  1.675E-02   968.96  15.900  5.541E-01 Ac228 

1120.16       84.  14.23   1.77  1.507E-02  1120.29  14.910  9.035E-01 Bi214 
1173.31        5. 150.77   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.57        1. 478.71   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1331.49        3. 230.88   1.88  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.71        6. 100.88   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.83      425.   4.77   1.82  1.229E-02  1460.82  10.550  7.883E+00 K40   
1620.60        5. 102.92   2.08  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.60       48.  14.89   0.34  1.048E-02  1764.49  15.310  7.171E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.82    74.65       208.        85. 3.112E+03   54.53   0.511  -      s 
308.47    77.07       174.       138. 4.714E+03   33.07   0.767  -        
359.64    89.87       109.        26. 6.925E+02  120.16   0.379  -      s 
836.40   209.14        74.        28. 6.078E+02   92.04   0.706 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.61    59.09       143.         9.     0.003   401.88   0.820s
Th-234    251.77    62.88       160.        13.     0.005   279.69   0.823s
Th-234    372.21    93.01       194.        68.     0.025    63.15   0.851s
U-235     373.56    93.35       188.        66.     0.024    63.72   0.852D
Ac-228    373.56    93.35       144.        76.     0.028    52.16   0.542D
Eu-152    486.79   121.68       188.       -13.    -0.005   302.41   0.879s
Eu-154    491.96   122.97       192.        14.     0.005   283.12   0.880 
Pa-234    525.50   131.36       230.        -8.    -0.003   567.22   0.888s
U-235     574.68   143.67       191.        11.     0.004   363.01   0.899s
U-235     653.01   163.27       180.        -7.    -0.003   558.75   0.917s
U-235     743.21   185.83       147.        70.     0.026    54.64   0.938s
Ra-226    743.53   185.91       152.        66.     0.024    58.36   0.939s
U-235     821.61   205.45       146.        10.     0.004   353.04   0.956s
Pb-212    954.34   238.65       159.       480.     0.178    12.51   0.934 
Pb-214    966.54   241.70       130.        94.     0.035    43.82   0.295s
Pb-214   1180.25   295.16        81.       163.     0.060    24.83   1.047 
Pb-212   1200.46   300.22        46.        58.     0.021    46.11   1.428s
Ac-228   1352.47   338.24        54.       135.     0.050    25.06   1.223 
Eu-152   1376.29   344.20        74.        -4.    -0.001   649.87   1.083s
Pb-214   1406.72   351.81        82.       298.     0.111    15.47   1.154 
Tl-208   2331.86   583.19        28.       190.     0.071    17.16   1.323 
Bi-214   2436.45   609.34        43.       232.     0.086    15.91   1.158 
Cs-137   2646.59   661.89        28.         1.     0.001  1045.73   1.359s
Eu-154   2901.13   725.54        70.       -17.    -0.006   151.21   1.410s
Bi-212   2906.87   726.97        35.        24.     0.009    71.18   1.413s
Eu-152   3105.83   776.72        23.        -1.     0.000  1497.88   1.456s
Bi-212   3139.66   785.18        33.         3.     0.001   474.09   1.461s
Tl-208   3441.47   860.63        19.        17.     0.006    86.53   1.522s
Pa-234   3521.02   880.52        16.         1.     0.000  1733.31   1.538D
Pa-234   3531.90   883.24        16.         8.     0.003   149.46   1.541D
Ac-228   3643.67   911.18        18.       136.     0.050    20.70   1.703 
Pa-234   3775.37   944.11        22.        -4.    -0.001   359.90   1.590s
Eu-152   3851.02   963.02        53.        -7.    -0.003   285.22   1.605s
Ac-228   3874.61   968.92        42.        61.     0.023    39.32   1.608 
Bi-214   4479.69  1120.16        14.        84.     0.031    28.46   1.774 
Co-60    4692.35  1173.31        25.         5.     0.002   301.54   1.765s
Eu-154   5097.55  1274.57        14.         1.     0.000   957.42   1.840s
Co-60    5325.31  1331.49        16.         3.     0.001   461.77   1.882s
Eu-152   5630.34  1407.71        14.         6.     0.002   201.76   1.936s
K-40     5842.92  1460.83        15.       425.     0.157     9.53   1.823 
Bi-212   6482.44  1620.60        12.         5.     0.002   205.85   2.082s
Bi-214   7058.91  1764.60         6.        48.     0.018    29.79   0.344s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4215E-01                                      5.12E+12             
911.20 7.109E-01  (  5.114E-02 1.04E+01 2.62E+01 G  
968.96 5.541E-01 -   1.365E-01 1.97E+01 1.59E+01 G  
338.32 8.140E-01  (  1.032E-01 1.25E+01 1.14E+01 G  

Energy duplication    
93.35 1.133E+00 +   4.167E-01 2.61E+01 4.10E+00 XA 

Am-241   I   4.0059E-02                                      1.58E+05             
59.54 4.006E-02 ?(  1.307E-01 2.01E+02 3.59E+01 G  

Bi-212   N   4.6484E-01                                      5.12E+12             
727.33 4.252E-01 ?(P 2.417E-01 3.56E+01 6.65E+00 G  
785.37 3.215E-01 ?(P 1.486E+00 2.37E+02 1.11E+00 G  

1620.74 7.449E-01 &(  1.145E+00 1.03E+02 1.51E+00 G  

Bi-214   N   5.2753E-01                                      5.84E+05             
609.31 5.275E-01  (P 3.496E-02 7.95E+00 4.55E+01 G  

1120.29 9.035E-01 +   9.198E-02 1.42E+01 1.49E+01 G  
1764.49 7.171E-01 + P 8.681E-02 1.49E+01 1.53E+01 G  

Co-60    T   6.4565E-03                                      1.93E+03             
1332.49 4.744E-03 &(  1.738E-02 2.31E+02 1.00E+02 G  
1173.23 8.171E-03 ?(  1.936E-02 1.51E+02 9.98E+01 G  

Cs-137   I   1.8649E-03                                      1.10E+04             
661.66 1.865E-03 &(  1.586E-02 5.23E+02 8.50E+01 G  

Eu-152   I   1.7508E-02                                      4.94E+03             
344.28-9.980E-03 ?(  5.276E-02 3.25E+02 2.66E+01 G  
121.78-2.294E-02 +   5.619E-02 1.51E+02 2.84E+01 G  
778.90-8.639E-03 +   1.055E-01 7.49E+02 1.30E+01 G  
964.08-7.377E-02 +   1.675E-01 1.43E+02 1.45E+01 G  

1112.08 4.876E-03 %   1.468E-01 1.83E+03 1.34E+01 G  
1408.01 5.256E-02 ?(  7.954E-02 1.01E+02 2.09E+01 G  

Eu-154   I   9.9806E-03                                      3.14E+03             
873.18-2.515E-03 %(  1.224E-01 2.96E+03 1.22E+01 G  
123.07 1.742E-02 ?(  3.990E-02 1.42E+02 4.04E+01 G  

1274.43 5.727E-03 ?(  4.429E-02 4.79E+02 3.49E+01 G  
723.30-9.699E-02 +   1.142E-01 7.56E+01 2.00E+01 G  

1004.72 0.000E+00 -   1.114E-01 1.00E+03 1.79E+01 G  
996.25-6.154E-03 %   1.828E-01 1.81E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.8828E+00                                      4.57E+11             
1460.82 7.883E+00  (P 1.683E-01 4.77E+00 1.06E+01 G  

Pa-234   N   2.2175E-02                                      1.63E+12             
131.30-2.033E-02 &(  9.423E-02 2.84E+02 1.82E+01 G  
569.50 0.000E+00 &   2.113E-01 1.00E+03 9.30E+00 G  
946.00-4.062E-02 +   1.155E-01 1.80E+02 1.35E+01 G  
880.52 8.541E-03  (  1.207E-01 8.67E+02 1.05E+01 G  
883.24 1.167E-01  (  1.275E-01 7.47E+01 9.70E+00 G  

Pb-212   N   6.0896E-01                                      5.12E+12             
238.63 6.090E-01  (P 3.731E-02 6.26E+00 4.36E+01 G  
300.09 1.150E+00 + P 3.168E-01 2.31E+01 3.18E+00 G  

Pb-214   N   5.7933E-01                                      5.84E+05             
351.93 5.919E-01  (P 4.173E-02 7.74E+00 3.56E+01 G  
295.22 5.551E-01  (P 7.168E-02 1.24E+01 1.84E+01 G  
242.00 7.173E-01 +   2.042E-01 2.19E+01 7.27E+00 G  

Ra-226   N   9.1843E-01                                      5.84E+05             
186.21 9.184E-01  (  4.002E-01 2.92E+01 3.56E+00 G  

Th-234   N   7.3360E-01                                      1.63E+12             
63.30 4.716E-01 &(  1.065E+00 1.40E+02 3.75E+00 G  
92.59 9.598E-01 *(  4.607E-01 3.16E+01 4.34E+00 G  

Tl-208   N   2.2512E-01                                      5.12E+12             
583.19 2.251E-01  (P 1.446E-02 8.58E+00 8.50E+01 G  
277.37-1.575E-02 % P 1.903E-01 1.02E+03 6.60E+00 G  
860.53 1.816E-01 -   1.073E-01 4.33E+01 1.24E+01 G  

U-235    N   6.1553E-02                                      2.57E+11             
143.77 4.775E-02 ?(  1.408E-01 1.82E+02 1.09E+01 G  
205.32 1.007E-01 &(  2.881E-01 1.77E+02 5.02E+00 G  
163.36-6.490E-02 +   2.959E-01 2.79E+02 5.08E+00 G  
185.72 6.075E-02  (  2.459E-02 2.73E+01 5.70E+01 G  

Energy duplication    
93.35 6.992E-01     3.385E-01 3.19E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.09       143.         9.     0.003   401.88   4.006E-02   
Th-234      62.88       160.        13.     0.005   279.69   4.716E-01   
Th-234      93.01       194.        68.     0.025    63.15   9.598E-01   
U-235       93.35       188.        66.     0.024    63.72   6.992E-01   
Eu-152     121.68       188.       -13.    -0.005   302.41  -2.294E-02   
Eu-154     122.97       192.        14.     0.005   283.12   1.742E-02   
U-235      143.67       191.        11.     0.004   363.01   4.775E-02   
U-235      163.27       180.        -7.    -0.003   558.75  -6.490E-02   
U-235      185.83       147.        70.     0.026    54.64   6.075E-02   
Ra-226     185.91       152.        66.     0.024    58.36   9.184E-01   
U-235      205.45       146.        10.     0.004   353.04   1.007E-01   
Eu-152     344.20        74.        -4.    -0.001   649.87  -9.980E-03   
Cs-137     661.89        28.         1.     0.001  1045.73   1.865E-03   
Eu-154     725.54        70.       -17.    -0.006   151.21  -9.699E-02   
Eu-152     776.72        23.        -1.     0.000  1497.88  -8.639E-03   
Eu-152     963.02        53.        -7.    -0.003   285.22  -7.377E-02   
Co-60     1173.31        25.         5.     0.002   301.54   8.171E-03   
Eu-154    1274.57        14.         1.     0.000   957.42   5.727E-03   
Co-60     1331.49        16.         3.     0.001   461.77   4.744E-03   
Eu-152    1407.71        14.         6.     0.002   201.76   5.256E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:44:24
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4215E-01    7.4215E-01   1.2063E-01    1.3203E-01  5.114E-02
Am-241 #A    4.0052E-02    4.0059E-02   1.6099E-01    1.6102E-01  1.307E-01
Bi-212 #     4.6484E-01    4.6484E-01   3.6716E-01    3.6793E-01  2.417E-01
Bi-214       5.2750E-01    5.2753E-01   8.6602E-02    8.9790E-02  3.496E-02
Co-60  #A    6.3732E-03    6.4565E-03   1.7804E-02    1.7806E-02  1.738E-02
Cs-137 #A    1.8607E-03    1.8649E-03   1.9502E-02    1.9502E-02  1.586E-02
Eu-152 #A    1.7420E-02    1.7508E-02   3.5326E-02    3.5336E-02  5.276E-02
Eu-154 #A    9.9015E-03    9.9806E-03   2.8257E-02    2.8262E-02  1.224E-01
K-40         7.8828E+00    7.8828E+00   7.7840E-01    8.7308E-01  1.683E-01
Pa-234  A    2.2175E-02    2.2175E-02   3.3144E-02    3.3599E-02  9.423E-02
Pb-212       6.0896E-01    6.0896E-01   7.6890E-02    8.8618E-02  3.731E-02
Pb-214       5.7930E-01    5.7933E-01   8.6283E-02    9.0436E-02  4.173E-02
Ra-226 #     9.1839E-01    9.1843E-01   5.3600E-01    5.3856E-01  4.002E-01
Th-234 #A    7.3360E-01    7.3360E-01   4.6323E-01    4.6839E-01  1.065E+00
Tl-208       2.2512E-01    2.2512E-01   3.9478E-02    4.2024E-02  1.446E-02
U-235  #A    6.1553E-02    6.1553E-02   3.3635E-02    3.3842E-02  1.408E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.0 to  2035.6 keV)     1.103E+01  pCi/g         
Total Decayed Activity (  911.0 to  2035.6 keV) 1.1030722E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-032                Received:        04/01/13                      
Lab ID:          244408-012                    Prepared:        04/02/13 12:00                
Matrix:          Soil                          Analyzed:        05/07/13 16:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 13:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.04482 U        0.1547         0.1246            0.9    
Bismuth-212                          0.1143 U         0.09870        0.2883                   
Bismuth-214                          0.2971           0.07906        0.03874                  
Cesium-137                          -0.003310 U       0.02072        0.01664           0.07   
Cobalt-60                            0 U              0.009103       0.02818           0.03   
Europium-152                         0.03935 U        0.06444        0.04456           0.1    
Europium-154                         0.06271 U        0.08610        0.1473            0.2    
Lead-212                             0.2970           0.06042        0.03052                  
Lead-214                             0.3731           0.08360        0.03720                  
Potassium-40                         7.834            0.8864         0.2316                   
Protactinium-234                     0.06710 U        0.1023         0.07654                  
Radium-226 (By Bismuth-214)          0.2971           0.07906        0.03874           0.2    
Thallium-208                         0.1092           0.03129        0.01366                  
Thorium-232 (By Actinium-228)        0.3409           0.08127        0.06101           0.9    
Thorium-234                          0.8123 U         0.3844         0.9981                   
Uranium-235                          0.02359 U        0.02552        0.1264            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244408-012                   Client ID : 12-PCT-317-032        

Seqnum : 1533183345008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_008                                Batch         : 196911                       Time      : 07-MAY-2013 16:34     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.19 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.04482           0.1246       0.9      .15469           .15472           0           u        

Bismuth-212                         0.1143            0.2883                .098697          .09887           -0.0065     u        

Bismuth-214                         0.2971            0.03874               .079059          .080179          0.023       u        

Cesium-137                          -0.003310         0.01664      0.07     .020715          .020715          -0.0022     u        

Cobalt-60                           0                 0.02818      0.03     .0091027         .0091027         -0.0023     u        

Europium-152                        0.03935           0.04456      0.1      .064437          .064465          0.0038      u        

Europium-154                        0.06271           0.1473       0.2      .086099          .086161          0.037       u        

Lead-212                            0.2970            0.03052               .060415          .064121          0.0095      u        

Lead-214                            0.3731            0.03720               .083599          .0854            0.017       u        

Potassium-40                        7.834             0.2316                .88639           .9696            -0.30       u        

Protactinium-234                    0.06710           0.07654               .10232           .10367           0.017       u        

Radium-226 (By Bismuth-214)         0.2971            0.03874      0.2      .079059          .080179          0.023       u        

Thallium-208                        0.1092            0.01366               .031285          .032056          0.0055      u        

Thorium-232 (By Actinium-228)       0.3409            0.06101      0.9      .08127           .084928          0.013       u        

Thorium-234                         0.8123            0.9981                .38441           .392             -0.025      u        

Uranium-235                         0.02359           0.1264       0.18     .025517          .025557          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1533183345008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-032          
Sample Description: 244408-012, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:04            Live Time: 2700   sec

Acquisition Time: 5/7/2013 16:34:47         Real Time: 2707   sec
Analysis Time: 5/7/2013 17:20            Dead Time: 0.26   %

Analysis Quantity: 3.372E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.409E-01      8.127E-02      8.493E-02      6.101E-02
Am-241    #AB    4.482E-02      1.547E-01      1.547E-01      1.246E-01
Bi-212    #AB    1.143E-01      9.870E-02      9.887E-02      2.883E-01
Bi-214           2.971E-01      7.906E-02      8.018E-02      3.874E-02
Co-60     #AB    0.000E+00      9.103E-03      9.103E-03      2.818E-02
Cs-137    #AB   -3.310E-03      2.071E-02      2.072E-02      1.664E-02
Eu-152    #AB    3.935E-02      6.444E-02      6.446E-02      4.456E-02
Eu-154    #AB    6.271E-02      8.610E-02      8.616E-02      1.473E-01
K-40             7.834E+00      8.864E-01      9.696E-01      2.316E-01
Pa-234    #AB    6.710E-02      1.023E-01      1.037E-01      7.654E-02
Pb-212           2.970E-01      6.042E-02      6.412E-02      3.052E-02
Pb-214    #      3.731E-01      8.360E-02      8.540E-02      3.720E-02
Ra-226    #      4.676E-01      4.589E-01      4.597E-01      3.480E-01
Th-234    #AB    8.123E-01      3.844E-01      3.920E-01      9.981E-01
Tl-208           1.092E-01      3.129E-02      3.206E-02      1.366E-02
U-235     #AB    2.359E-02      2.552E-02      2.556E-02      1.264E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.088E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:20:01
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_008.An1               

Sample description                                             
244408-012, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_008.An1

Acquisition information
Start time:                 5/7/2013 16:34:47
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3719E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3719E+02) = 

8.0154E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:20:01
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0519

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.38        8. 172.57   0.82  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.91       15.  93.96   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.03       69.  26.96   0.97  2.925E-02
92.67       57.  19.89   0.85  3.937E-02    92.59   4.343  9.985E-01 Th234 

93.35   5.760  7.455E-01 U235  
93.35   4.100  1.047E+00 Ac228 

92.67       57.  19.89   0.85  3.937E-02    92.59   4.343  9.985E-01 Th234 
93.35   5.760  7.455E-01 U235  
93.35   4.100  1.047E+00 Ac228 

92.69       53.  23.66   0.85  3.899E-02    92.59   4.343  9.347E-01 Th234 
93.35   5.760  6.979E-01 U235  
93.35   4.100  9.804E-01 Ac228 

131.28        5. 284.56   0.89  4.962E-02   131.30  18.200    PBC<MDA Pa234 
186.10       25.  54.09   0.94  4.855E-02   185.72  57.000  2.710E-02 U235  

186.21   3.555  4.349E-01 Ra226 
186.12       27.  49.07   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.676E-01 Ra226 
205.00        9. 126.86   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  
238.70      191.   9.94   0.94  4.347E-02   238.63  43.600  2.929E-01 Pb212 
241.86       46.  31.72   0.39  4.315E-02   242.00   7.268  4.336E-01 Pb214 
277.31       15.  69.19   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.29       93.  14.78   1.10  3.829E-02   295.22  18.414  3.919E-01 Pb214 
300.04       14.  64.20   1.04  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.37       57.  22.54   0.86  3.500E-02   338.32  11.400  4.241E-01 Ac228 
351.72      148.  10.86   0.91  3.409E-02   351.93  35.600  3.510E-01 Pb214 
570.02       10.  76.24   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.17       75.  13.57   0.60  2.394E-02   583.19  85.000  1.092E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:20:01
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.22      115.  12.45   0.59  2.322E-02   609.31  45.490  3.036E-01 Bi214 
779.50        7.  81.89   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  7.802E-02 Eu152 
785.10        3. 172.26   1.46  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.87       26.  25.37   0.47  1.823E-02   860.53  12.400  3.415E-01 Tl208 
883.87        6. 106.43   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.33       46.  19.35   1.56  1.750E-02   911.20  26.200  2.964E-01 Ac228 
969.03       32.  19.92   0.64  1.675E-02   968.96  15.900  3.545E-01 Ac228 
995.44        9.  68.65   1.63  1.642E-02   996.25  10.500  1.501E-01 Eu154 

1121.09       21.  40.82   0.59  1.507E-02  1120.29  14.910  2.774E-01 Bi214 
1408.25        6.  90.65   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.349E-02 Eu152 
1460.74      357.   5.42   1.52  1.229E-02  1460.82  10.550  7.834E+00 K40   
1621.80        7.  43.18   2.08  1.128E-02  1620.74   1.510  1.233E+00 Bi212 
1764.39        8.  46.74   2.18  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.31    77.03       121.        69. 2.363E+03   53.93   0.971  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.77    59.38        86.         8.     0.003   345.14   0.820s
Th-234    255.90    63.91        92.        15.     0.006   187.93   0.823s
Th-234    370.92    92.69        53.        53.     0.020    47.33   0.851s
U-235     373.56    93.35        36.        57.     0.021    39.78   0.852D
Ac-228    373.56    93.35        36.        57.     0.021    39.78   0.852D
Eu-154    494.33   123.57       104.        -8.    -0.003   348.76   0.880s
Pa-234    525.14   131.28       100.         5.     0.002   569.13   0.888s
U-235     575.41   143.85       101.        -7.    -0.003   422.55   0.899s
U-235     650.05   162.53        94.        -9.    -0.004   296.76   0.917s
U-235     744.28   186.10        81.        25.     0.009   108.17   0.938s
Ra-226    744.37   186.12        75.        27.     0.010    98.14   0.939s
U-235     819.81   205.00        63.         9.     0.003   253.72   0.956s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:20:01
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.53   238.70        70.       187.     0.069    19.88   0.940 
Pb-214    967.20   241.86        61.        46.     0.017    63.44   0.385s
Tl-208   1108.90   277.31        53.        15.     0.006   138.38   1.022 
Pb-214   1180.77   295.29        41.        93.     0.034    29.55   1.102s
Pb-212   1199.76   300.04        44.        14.     0.005   128.39   1.043s
Ac-228   1352.98   338.37        36.        57.     0.021    45.07   0.857 
Pb-214   1406.37   351.72        43.       143.     0.053    21.71   0.912s
Pa-234   2279.20   570.02        25.        10.     0.004   152.49   1.280s
Tl-208   2331.77   583.17        16.        75.     0.028    27.15   0.600s
Bi-214   2435.96   609.22        35.       108.     0.040    24.90   0.594s
Cs-137   2647.43   662.10        20.        -2.    -0.001   625.91   1.359s
Eu-154   2898.53   724.89        34.        -5.    -0.002   319.32   1.410s
Bi-212   2914.15   728.79        32.        -9.    -0.003   271.04   1.413s
Eu-152   3116.97   779.50        11.         7.     0.002   163.77   1.456s
Bi-212   3139.37   785.10        17.         3.     0.001   344.52   1.461s
Tl-208   3442.41   860.87         5.        26.     0.010    50.73   0.469s
Eu-154   3491.21   873.07        21.        -1.     0.000  1421.18   1.532s
Pa-234   3517.80   879.72        26.        -4.    -0.001   393.75   1.538s
Pa-234   3534.41   883.87        16.         6.     0.002   212.87   1.541s
Ac-228   3644.26   911.33        16.        46.     0.017    38.71   1.563s
Ac-228   3875.08   969.03         3.        32.     0.012    39.84   0.637s
Eu-154   3980.71   995.44        13.         9.     0.003   137.29   1.630s
Eu-152   4453.63  1113.65        20.        -4.    -0.002   306.72   1.719s
Bi-214   4483.41  1121.09        15.        21.     0.008    81.65   0.593s
Eu-154   5095.44  1274.05        17.        -3.    -0.001   359.01   1.840s
Eu-152   5632.50  1408.25        10.         6.     0.002   181.30   1.936s
K-40     5842.56  1460.74        19.       342.     0.127    10.84   1.517s
Bi-212   6487.23  1621.80         1.         7.     0.003    86.35   2.082s
Bi-214   7058.04  1764.39        13.         8.     0.003    93.47   2.177s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.4085E-01                                      5.12E+12             
911.20 2.964E-01 ?(  6.101E-02 1.94E+01 2.62E+01 G  
968.96 3.545E-01  (  4.646E-02 1.99E+01 1.59E+01 G  
338.32 4.241E-01  (  1.040E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 1.047E+00 &   2.560E-01 1.99E+01 4.10E+00 XA 

Am-241   I   4.4819E-02                                      1.58E+05             
59.54 4.482E-02 ?(  1.246E-01 1.73E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.1429E-01                                      5.12E+12             
727.33-1.873E-01  (P 2.883E-01 1.36E+02 6.65E+00 G  
785.37 3.991E-01 &(P 1.318E+00 1.72E+02 1.11E+00 G  

1620.74 1.233E+00 ?(  4.315E-01 4.32E+01 1.51E+00 G  

Bi-214   N   2.9710E-01                                      5.84E+05             
609.31 3.036E-01  (P 3.874E-02 1.25E+01 4.55E+01 G  

1120.29 2.774E-01  (  1.192E-01 4.08E+01 1.49E+01 G  
1764.49 1.431E-01 - P 1.542E-01 4.67E+01 1.53E+01 G  

Cs-137   I  -3.3096E-03                                      1.10E+04             
661.66-3.310E-03 &(  1.664E-02 3.13E+02 8.50E+01 G  

Eu-152   I   3.9345E-02                                      4.94E+03             
344.28 1.545E-03 %(  4.456E-02 1.76E+03 2.66E+01 G  
121.78-6.304E-04 %   4.451E-02 4.29E+03 2.84E+01 G  
778.90 7.802E-02 ?(  9.267E-02 8.19E+01 1.30E+01 G  
964.08 4.048E-03 %   1.592E-01 2.39E+03 1.45E+01 G  

1112.08-6.375E-02 +   1.530E-01 1.53E+02 1.34E+01 G  
1408.01 6.349E-02 ?(  8.393E-02 9.06E+01 2.09E+01 G  

Eu-154   I   6.2711E-02                                      3.14E+03             
873.18-1.271E-02 ?(  1.473E-01 7.11E+02 1.22E+01 G  
123.07-1.288E-02 +   3.629E-02 1.74E+02 4.04E+01 G  

1274.43-2.146E-02 +   6.053E-02 1.80E+02 3.49E+01 G  
723.30-3.881E-02 +   9.828E-02 1.60E+02 2.00E+01 G  

1004.72-2.874E-03 %   1.203E-01 2.55E+03 1.79E+01 G  
996.25 1.501E-01 ?(  1.475E-01 6.86E+01 1.05E+01 G  

K-40     N   7.8338E+00                                      4.57E+11             
1460.82 7.834E+00  (P 2.316E-01 5.42E+00 1.06E+01 G  

Pa-234   N   6.7100E-02                                      1.63E+12             
131.30 1.653E-02 ?(  7.654E-02 2.85E+02 1.82E+01 G  
569.50 1.332E-01 ?(  1.525E-01 7.62E+01 9.30E+00 G  
946.00-1.199E-03 %   1.204E-01 6.10E+03 1.35E+01 G  
880.52-5.973E-02 +   1.870E-01 1.97E+02 1.05E+01 G  
883.24 9.863E-02 ?(  1.592E-01 1.06E+02 9.70E+00 G  

Pb-212   N   2.9695E-01                                      5.12E+12             
238.63 2.929E-01  (P 3.052E-02 9.94E+00 4.36E+01 G  
300.09 3.525E-01 ?(P 3.821E-01 6.42E+01 3.18E+00 G  

Pb-214   N   3.7311E-01                                      5.84E+05             
351.93 3.510E-01  (P 3.720E-02 1.09E+01 3.56E+01 G  
295.22 3.919E-01 @(P 6.274E-02 1.48E+01 1.84E+01 G  
242.00 4.336E-01 *(  1.726E-01 3.17E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.6764E-01                                      5.84E+05             
186.21 4.676E-01 ?(  3.480E-01 4.91E+01 3.56E+00 G  

Th-234   N   8.1226E-01                                      1.63E+12             
63.30 6.705E-01 ?(  9.981E-01 9.40E+01 3.75E+00 G  
92.59 9.347E-01  (  2.972E-01 2.37E+01 4.34E+00 G  

Tl-208   N   1.0917E-01                                      5.12E+12             
583.19 1.092E-01  (P 1.366E-02 1.36E+01 8.50E+01 G  
277.37 1.745E-01 + P 1.921E-01 6.92E+01 6.60E+00 G  
860.53 3.415E-01 +   6.844E-02 2.54E+01 1.24E+01 G  

U-235    N   2.3590E-02                                      2.57E+11             
143.77-3.693E-02 &(  1.264E-01 2.11E+02 1.09E+01 G  
205.32 1.157E-01 ?(  2.334E-01 1.27E+02 5.02E+00 G  
163.36-1.105E-01 +   2.637E-01 1.48E+02 5.08E+00 G  
185.72 2.710E-02 ?(  2.245E-02 5.41E+01 5.70E+01 G  

Energy duplication    
93.35 7.455E-01 ?   1.822E-01 1.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.38        86.         8.     0.003   345.14   4.482E-02   
Th-234      63.91        92.        15.     0.006   187.93   6.705E-01   
Th-234      92.69        53.        53.     0.020    47.33   9.347E-01   
U-235       93.35        36.        57.     0.021    39.78   7.455E-01   
Eu-154     123.57       104.        -8.    -0.003   348.76  -1.288E-02   
Pa-234     131.28       100.         5.     0.002   569.13   1.653E-02   
U-235      143.85       101.        -7.    -0.003   422.55  -3.693E-02   
U-235      162.53        94.        -9.    -0.004   296.76  -1.105E-01   
U-235      186.10        81.        25.     0.009   108.17   2.710E-02   
Ra-226     186.12        75.        27.     0.010    98.14   4.676E-01   
U-235      205.00        63.         9.     0.003   253.72   1.157E-01   
Pa-234     570.02        25.        10.     0.004   152.49   1.332E-01   
Cs-137     662.10        20.        -2.    -0.001   625.91  -3.310E-03   
Eu-154     724.89        34.        -5.    -0.002   319.32  -3.881E-02   
Bi-212     728.79        32.        -9.    -0.003   271.04  -1.873E-01  P
Eu-152     779.50        11.         7.     0.002   163.77   7.802E-02   
Bi-212     785.10        17.         3.     0.001   344.52   3.991E-01  P
Eu-154     873.07        21.        -1.     0.000  1421.18  -1.271E-02   
Pa-234     879.72        26.        -4.    -0.001   393.75  -5.973E-02   
Pa-234     883.87        16.         6.     0.002   212.87   9.863E-02   
Eu-154     995.44        13.         9.     0.003   137.29   1.501E-01   
Eu-152    1113.65        20.        -4.    -0.002   306.72  -6.375E-02   
Eu-154    1274.05        17.        -3.    -0.001   359.01  -2.146E-02   
Eu-152    1408.25        10.         6.     0.002   181.30   6.349E-02   
Bi-212    1621.80         1.         7.     0.003    86.35   1.233E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.4085E-01    3.4085E-01   8.1270E-02    8.4928E-02  6.101E-02
Am-241 #A    4.4812E-02    4.4819E-02   1.5469E-01    1.5472E-01  1.246E-01
Bi-212 #A    1.1429E-01    1.1429E-01   9.8697E-02    9.8870E-02  2.883E-01
Bi-214       2.9709E-01    2.9710E-01   7.9059E-02    8.0179E-02  3.874E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.1027E-03    9.1027E-03  2.818E-02
Cs-137 #A   -3.3020E-03   -3.3096E-03   2.0715E-02    2.0715E-02  1.664E-02
Eu-152 #A    3.9146E-02    3.9345E-02   6.4437E-02    6.4465E-02  4.456E-02
Eu-154 #A    6.2213E-02    6.2711E-02   8.6099E-02    8.6161E-02  1.473E-01
K-40         7.8338E+00    7.8338E+00   8.8639E-01    9.6960E-01  2.316E-01
Pa-234 #A    6.7100E-02    6.7100E-02   1.0232E-01    1.0367E-01  7.654E-02
Pb-212       2.9695E-01    2.9695E-01   6.0415E-02    6.4121E-02  3.052E-02
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Pb-214 #     3.7309E-01    3.7311E-01   8.3599E-02    8.5400E-02  3.720E-02
Ra-226 #     4.6762E-01    4.6764E-01   4.5894E-01    4.5972E-01  3.480E-01
Th-234 #A    8.1226E-01    8.1226E-01   3.8441E-01    3.9200E-01  9.981E-01
Tl-208       1.0917E-01    1.0917E-01   3.1285E-02    3.2056E-02  1.366E-02
U-235  #A    2.3590E-02    2.3590E-02   2.5517E-02    2.5557E-02  1.264E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     9.251E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 9.2510099E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Sampled:         04/01/13 13:14                
Type:            SDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-011                    Prepared:        04/02/13 11:53                
Lab ID:          QC683473                      Analyzed:        05/07/13 14:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   411.88 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    0.04006 U     0.1610       0.1263 U       0.1651      0.1293           0.9    NC    40  NC     1   

Bismuth-212                      0.4648        0.3679       0.6479         0.3524      0.2121                  32.90 40  0.2541 1   

Bismuth-214                      0.5275        0.08979      0.5605         0.08778     0.03267                 6.055 40  0.1855 1   

Cesium-137                       0.001865 U    0.01950     -0.008110 U     0.02631     0.02098          0.07   NC    40  NC     1   

Cobalt-60                        0.006457 U    0.01781      0.0001835 U    0.01569     0.01289          0.03   NC    40  NC     1   

Europium-152                     0.01751 U     0.03534      0.04735        0.06517     0.04510          0.1    NC    40  NC     1   

Europium-154                     0.009981 U    0.02826      0.02470 U      0.06055     0.1389           0.2    NC    40  NC     1   

Lead-212                         0.6090        0.08862      0.6938         0.09972     0.04315                 13.03 40  0.4506 1   

Lead-214                         0.5793        0.09044      0.6039         0.09189     0.03766                 4.155 40  0.1348 1   

Potassium-40                     7.883         0.8731       8.125          0.9709      0.2788                  3.031 40  0.1316 1   

Protactinium-234                 0.02218 U     0.03360     -0.003454 U     0.005907    0.09505                 NC    40  NC     1   

Radium-226 (By Bismuth-214)      0.5275        0.08979      0.5605         0.08778     0.03267          0.2    6.055 40  0.1855 1   

Thallium-208                     0.2251        0.04202      0.2409         0.04282     0.01419                 6.789 40  0.1865 1   

Thorium-232 (By Actinium-228)    0.7422        0.1320       0.7974         0.1556      0.06068          0.9    7.172 40  0.1920 1   

Thorium-234                      0.7336 U      0.4684       0.5810 U       0.3733      1.291                   NC    40  NC     1   

Uranium-235                      0.06155 U     0.03384      0.06428 U      0.03525     0.1459           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244408 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1533183345007                                                            Seqnum        : 1523183326008.1                                                         

File          : 4_20130507_007                                                           File          : 3_20130507_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244408-011                                                               Lab ID        : QC683473                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196911                                                                   Batch         : 196911                                                                  

Time          : 07-MAY-2013 14:59                                                        Time          : 07-MAY-2013 14:57                                                       

Sample Amount : 416.09 g                                                                 Sample Amount : 411.88 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13                                Cal           : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.04006    0.1307    0.9    .16099         .16102         0.1263      0.1293   0.9   .16488        .16514             40          1    u     

Bismuth-212                      0.4648     0.2417           .36716         .36793         0.6479      0.2121         .35085        .35242        33   40   0.254  1    u     

Bismuth-214                      0.5275     0.03496          .086602        .08979         0.5605      0.03267        .084084       .087777       6    40   0.186  1    u     

Cesium-137                       0.001865   0.01586   0.07   .019502        .019502        -0.008110   0.02098  0.07  .026303       .026305            40          1    u     

Cobalt-60                        0.006457   0.01738   0.03   .017804        .017806        0.0001835   0.01289  0.03  .015692       .015692            40          1    u     

Europium-152                     0.01751    0.05276   0.1    .035326        .035336        0.04735     0.04510  0.1   .065126       .065166            40          1    u     

Europium-154                     0.009981   0.1224    0.2    .028257        .028262        0.02470     0.1389   0.2   .060537       .060551            40          1    u     

Lead-212                         0.6090     0.03731          .07689         .088618        0.6938      0.04315        .086167       .099722       13   40   0.451  1    u     

Lead-214                         0.5793     0.04173          .086283        .090436        0.6039      0.03766        .087439       .091887       4    40   0.135  1    u     

Potassium-40                     7.883      0.1683           .7784          .87308         8.125       0.2788         .88122        .97092        3    40   0.132  1    u     

Protactinium-234                 0.02218    0.09423          .033144        .033599        -0.003454   0.09505        .0058441      .0059068           40          1    u     

Radium-226 (By Bismuth-214)      0.5275     0.03496   0.2    .086602        .08979         0.5605      0.03267  0.2   .084084       .087777       6    40   0.186  1    u     

Thallium-208                     0.2251     0.01446          .039478        .042024        0.2409      0.01419        .039952       .042824       7    40   0.186  1    u     

Thorium-232 (By Actinium-228)    0.7422     0.05114   0.9    .12063         .13203         0.7974      0.06068  0.9   .14448        .15557        7    40   0.192  1    u     

Thorium-234                      0.7336     1.065            .46323         .46839         0.5810      1.291          .36924        .3733              40          1    u     

Uranium-235                      0.06155    0.1408    0.18   .033635        .033842        0.06428     0.1459   0.18  .035037       .035253            40          1    u     

Analyzed mass outside of limits  

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-031DUP       
Sample Description: QC683473, 196911,SDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:14            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:57:14         Real Time: 2704   sec
Analysis Time: 5/7/2013 15:42            Dead Time: 0.14   %

Analysis Quantity: 4.119E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.974E-01      1.445E-01      1.556E-01      6.068E-02
Am-241    #AB    1.263E-01      1.649E-01      1.651E-01      1.293E-01
Bi-212    #      6.479E-01      3.509E-01      3.524E-01      2.121E-01
Bi-214           5.605E-01      8.408E-02      8.778E-02      3.267E-02
Co-60     #AB    1.835E-04      1.569E-02      1.569E-02      1.289E-02
Cs-137    #AB   -8.110E-03      2.630E-02      2.631E-02      2.098E-02
Eu-152    #      4.735E-02      6.513E-02      6.517E-02      4.510E-02
Eu-154    #AB    2.470E-02      6.054E-02      6.055E-02      1.389E-01
K-40             8.125E+00      8.812E-01      9.709E-01      2.788E-01
Pa-234    #AB   -3.454E-03      5.844E-03      5.907E-03      9.505E-02
Pb-212           6.938E-01      8.617E-02      9.972E-02      4.315E-02
Pb-214           6.039E-01      8.744E-02      9.189E-02      3.766E-02
Ra-226           1.550E+00      6.117E-01      6.181E-01      3.845E-01
Th-234    #AB    5.810E-01      3.692E-01      3.733E-01      1.291E+00
Tl-208           2.409E-01      3.995E-02      4.282E-02      1.419E-02
U-235     #AB    6.428E-02      3.504E-02      3.525E-02      1.459E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.406E+01

Analyst: Andrew Alexander
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Sample description                                             
QC683473, 196911,SDUP                                           

Spectrum Filename: C:\User\SPC\Det3\3_20130507_008.An1

Acquisition information
Start time:                 5/7/2013 14:57:14
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.1188E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.1188E+02) = 

6.5619E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1514

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.81       25.  65.27   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.77       80.  25.48   0.86  2.595E-02
77.04      201.  10.87   0.87  2.758E-02
84.36       32.  53.59   0.87  3.224E-02
87.05       89.  21.12   0.88  3.382E-02
92.90       82.  27.53   1.14  3.718E-02    92.59   4.343  1.246E+00 Th234 

93.35   4.100  1.307E+00 Ac228 
93.35   5.760  9.305E-01 U235  
92.59   4.343  1.246E+00 Th234 
93.35   5.760  9.305E-01 U235  

93.02       74.  30.00   0.88  3.718E-02    92.59   4.343  1.128E+00 Th234 
93.35   4.100  1.183E+00 Ac228 
93.35   5.760  8.421E-01 U235  

93.04       71.  31.77   0.88  3.682E-02    92.59   4.343  1.083E+00 Th234 
93.35   4.100  1.136E+00 Ac228 
93.35   5.760  8.085E-01 U235  

163.22       15. 112.11   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.488E-01 U235  

185.83      106.  19.73   1.57  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.550E+00 Ra226 
185.72  57.000  9.659E-02 U235  

186.07       74.  27.26   0.98  4.662E-02   185.72  57.000  6.785E-02 U235  
186.21   3.555  1.089E+00 Ra226 

238.66      531.   6.12   0.98  4.202E-02   238.63  43.600  6.938E-01 Pb212 
241.70       96.  22.06   1.14  4.172E-02   242.00   7.268  7.690E-01 Pb214 
277.59       19.  82.61   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.26      206.  10.04   1.15  3.721E-02   295.22  18.414  7.166E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.98       23.  52.11   0.35  3.683E-02   300.09   3.180  4.832E-01 Pb212 
338.48      117.  14.82   0.98  3.411E-02   338.32  11.400  7.174E-01 Ac228 
344.31       16.  68.77   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.09      302.   7.05   1.07  3.323E-02   351.93  35.600  6.039E-01 Pb214 
569.86        3. 343.68   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.20      202.   8.29   1.20  2.357E-02   583.19  85.000  2.448E-01 Tl208 
609.27      252.   7.14   1.36  2.288E-02   609.31  45.490  5.605E-01 Bi214 
727.60       34.  27.08   1.49  2.025E-02   727.33   6.650  6.141E-01 Bi212 
768.55       21.  32.56   0.57  1.950E-02
860.33       20.  36.03   1.59  1.803E-02   860.53  12.400  2.148E-01 Tl208 
884.42        6. 118.21   1.61  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.20      158.   9.85   1.32  1.732E-02   911.20  26.200  8.322E-01 Ac228 
969.12       71.  16.25   1.67  1.658E-02   968.96  15.900  6.538E-01 Ac228 
995.80        5. 122.55   1.69  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1112.29        5. 152.25   1.77  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.30       86.  12.70   1.42  1.494E-02  1120.29  14.910  9.340E-01 Bi214 
1408.78        5. 129.80   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      449.   5.19   1.80  1.219E-02  1460.82  10.550  8.125E+00 K40   
1620.93        6.  75.01   2.04  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.97       25.  27.78   2.09  1.039E-02  1764.49  15.310  3.780E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.29    74.82       175.        50. 1.927E+03   80.00   0.612  -      s 
308.37    77.09       178.       173. 6.286E+03   27.39   0.884  -        
336.83    84.21       126.        28. 8.839E+02  120.36   0.312 TH-231  s 
347.56    86.90       153.        98. 2.886E+03   43.49   0.942  -        

3072.92   768.55        12.        21. 1.072E+03   65.12   0.569 BI-214  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.30    59.81       122.        25.     0.009   130.54   0.846s
Th-234    372.11    93.04       221.        71.     0.026    63.55   0.882s
Ac-228    373.36    93.35       171.        82.     0.030    55.05   1.142D
U-235     373.36    93.35       211.        74.     0.027    60.00   0.883D
Eu-154    492.19   123.08       159.       -13.    -0.005   288.36   0.915s
Pa-234    522.65   130.71       208.       -17.    -0.006   242.13   0.924s
U-235     652.59   163.22       132.        15.     0.006   224.22   0.958s
U-235     743.95   186.07       167.        74.     0.027    54.51   0.982s
Ra-226    742.99   185.83       126.       106.     0.039    39.47   1.571s
Pb-212    954.14   238.66       195.       523.     0.194    12.24   0.975 
Pb-214    966.30   241.70       141.        96.     0.036    44.12   1.135 
Tl-208   1109.76   277.59       115.        19.     0.007   165.23   1.076s
Pb-214   1180.39   295.26        78.       202.     0.075    20.09   1.154s
Pb-212   1199.25   299.98        60.        23.     0.009   104.21   0.350s
Ac-228   1353.19   338.48        70.       115.     0.043    29.64   0.976 
Eu-152   1376.48   344.31        50.        16.     0.006   137.54   1.143s
Pb-214   1407.57   352.09        62.       294.     0.109    14.10   1.067 
Pa-234   2278.28   569.86        43.         3.     0.001   687.35   1.352s
Tl-208   2331.64   583.20        25.       202.     0.075    16.58   1.198 
Bi-214   2435.89   609.27        36.       240.     0.089    14.29   1.365 
Cs-137   2644.16   661.35        46.        -6.    -0.002   324.31   1.431s
Eu-154   2902.10   725.84        77.       -26.    -0.010   104.12   1.482s
Bi-212   2909.15   727.60        25.        34.     0.013    54.16   1.486s
Eu-152   3112.14   778.35        32.        -2.    -0.001   761.64   1.527s
Tl-208   3440.06   860.33        15.        20.     0.007    72.07   1.590s
Eu-154   3491.59   873.21        28.        -2.    -0.001   829.65   1.599s
Pa-234   3536.40   884.42        20.         6.     0.002   236.41   1.607s
Ac-228   3643.56   911.20        24.       155.     0.058    19.69   1.319 
Pa-234   3789.87   947.77        25.        -2.    -0.001   921.64   1.653s
Eu-152   3846.41   961.91        37.        -3.    -0.001   511.16   1.666s
Ac-228   3875.27   969.12        31.        71.     0.026    32.49   1.669s
Eu-154   3982.01   995.80        19.         5.     0.002   245.10   1.688s
Eu-154   4018.89  1005.02        34.        -6.    -0.002   294.74   1.694s
Eu-152   4448.12  1112.29        26.         5.     0.002   304.50   1.766s
Bi-214   4480.17  1120.30        12.        86.     0.032    25.39   1.422s
Co-60    4691.78  1173.18        27.        -2.    -0.001   791.47   1.804s
Eu-154   5094.99  1273.93        31.        -4.    -0.001   415.51   1.865s
Eu-152   5634.73  1408.78        17.         5.     0.002   259.61   1.937s
K-40     5843.34  1460.89        40.       430.     0.159    10.38   1.798 
Bi-212   6484.08  1620.93         6.         6.     0.002   150.02   2.037s
Bi-214   7060.83  1764.97        19.        25.     0.009    55.56   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9736E-01                                      5.12E+12             
911.20 8.322E-01  (P 6.068E-02 9.85E+00 2.62E+01 G  
968.96 6.538E-01 -   1.195E-01 1.62E+01 1.59E+01 G  
338.32 7.174E-01  (P 1.220E-01 1.48E+01 1.14E+01 G  

Energy duplication    
93.35 1.307E+00 +   4.857E-01 2.75E+01 4.10E+00 XA 

Am-241   I   1.2630E-01                                      1.58E+05             
59.54 1.263E-01 &(  1.293E-01 6.53E+01 3.59E+01 G  

Bi-212   N   6.4785E-01                                      5.12E+12             
727.33 6.141E-01 ?(  2.121E-01 2.71E+01 6.65E+00 G  
785.37 0.000E+00 -   1.222E+00 1.00E+03 1.11E+00 G  

1620.74 7.964E-01 ?(  8.109E-01 7.50E+01 1.51E+00 G  

Bi-214   N   5.6047E-01                                      5.84E+05             
609.31 5.605E-01  (P 3.267E-02 7.14E+00 4.55E+01 G  

1120.29 9.340E-01 + P 8.961E-02 1.27E+01 1.49E+01 G  
1764.49 3.780E-01 - P 1.550E-01 2.78E+01 1.53E+01 G  

Co-60    T   1.8350E-04                                      1.93E+03             
1332.49 1.835E-04 %(  1.289E-02 4.28E+03 1.00E+02 G  
1173.23-3.247E-03 +   2.081E-02 3.96E+02 9.98E+01 G  

Cs-137   I  -8.1103E-03                                      1.10E+04             
661.66-8.110E-03 &(  2.098E-02 1.62E+02 8.50E+01 G  

Eu-152   I   4.7350E-02                                      4.94E+03             
344.28 4.278E-02  (  4.510E-02 6.88E+01 2.66E+01 G  
121.78 0.000E+00 &   5.723E-02 1.00E+03 2.84E+01 G  
778.90-2.072E-02 -   1.279E-01 3.81E+02 1.30E+01 G  
964.08-3.482E-02 &   1.433E-01 2.56E+02 1.45E+01 G  

1112.08 6.058E-02 ?(  1.452E-01 1.52E+02 1.34E+01 G  
1408.01 4.467E-02 &(  8.940E-02 1.30E+02 2.09E+01 G  

Eu-154   I   2.4699E-02                                      3.14E+03             
873.18-2.065E-02 ?(  1.389E-01 4.15E+02 1.22E+01 G  
123.07-1.656E-02 &   3.858E-02 1.44E+02 4.04E+01 G  

1274.43-2.014E-02 +   6.684E-02 2.08E+02 3.49E+01 G  
723.30-1.546E-01 +   1.227E-01 5.21E+01 2.00E+01 G  

1004.72-4.935E-02 +   1.150E-01 1.47E+02 1.79E+01 G  
996.25 7.726E-02 ?(  1.460E-01 1.23E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.1254E+00                                      4.57E+11             
1460.82 8.125E+00  (P 2.788E-01 5.19E+00 1.06E+01 G  

Pa-234   N  -3.4539E-03                                      1.63E+12             
131.30-4.863E-02 ?(  9.505E-02 1.21E+02 1.82E+01 G  
569.50 2.995E-02 +   1.669E-01 3.44E+02 9.30E+00 G  
946.00-1.679E-02 +   1.255E-01 4.61E+02 1.35E+01 G  
880.52 0.000E+00 +   2.170E-01 1.00E+03 1.05E+01 G  
883.24 8.131E-02 ?(  1.482E-01 1.18E+02 9.70E+00 G  

Pb-212   N   6.9382E-01                                      5.12E+12             
238.63 6.938E-01  (P 4.315E-02 6.12E+00 4.36E+01 G  
300.09 4.832E-01 - P 3.736E-01 5.21E+01 3.18E+00 G  

Pb-214   N   6.0391E-01                                      5.84E+05             
351.93 6.039E-01  (P 3.766E-02 7.05E+00 3.56E+01 G  
295.22 7.166E-01 + P 7.298E-02 1.00E+01 1.84E+01 G  
242.00 7.690E-01 + P 2.218E-01 2.21E+01 7.27E+00 G  

Ra-226   N   1.5499E+00                                      5.84E+05             
186.21 1.550E+00  (  3.845E-01 1.97E+01 3.56E+00 G  

Th-234   N   5.8103E-01                                      1.63E+12             
63.30-3.653E-04 %(  1.291E+00 2.14E+05 3.75E+00 G  
92.59 1.083E+00  (  5.261E-01 3.18E+01 4.34E+00 G  

Tl-208   N   2.4094E-01                                      5.12E+12             
583.19 2.448E-01  (  1.419E-02 8.29E+00 8.50E+01 G  
277.37 1.820E-01 -   2.381E-01 8.26E+01 6.60E+00 G  
860.53 2.148E-01 ?(  9.960E-02 3.60E+01 1.24E+01 G  

U-235    N   6.4275E-02                                      2.57E+11             
143.77 6.426E-03 %(  1.459E-01 1.38E+03 1.09E+01 G  
205.32 1.100E-02 %   3.276E-01 1.81E+03 5.02E+00 G  
163.36 1.488E-01 &(  2.673E-01 1.12E+02 5.08E+00 G  
185.72 6.785E-02  (  2.756E-02 2.73E+01 5.70E+01 G  

Energy duplication    
93.35 8.421E-01     3.838E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      93.04       221.        71.     0.026    63.55   1.083E+00   
U-235       93.35       211.        74.     0.027    60.00   8.421E-01   
Eu-154     123.08       159.       -13.    -0.005   288.36  -1.656E-02   
Pa-234     130.71       208.       -17.    -0.006   242.13  -4.863E-02   
U-235      163.22       132.        15.     0.006   224.22   1.488E-01   
U-235      186.07       167.        74.     0.027    54.51   6.785E-02   
Eu-152     344.31        50.        16.     0.006   137.54   4.278E-02   
Pa-234     569.86        43.         3.     0.001   687.35   2.995E-02   
Cs-137     661.35        46.        -6.    -0.002   324.31  -8.110E-03   
Eu-154     725.84        77.       -26.    -0.010   104.12  -1.546E-01   
Eu-152     778.35        32.        -2.    -0.001   761.64  -2.072E-02   
Eu-154     873.21        28.        -2.    -0.001   829.65  -2.065E-02   
Pa-234     884.42        20.         6.     0.002   236.41   8.131E-02   
Pa-234     947.77        25.        -2.    -0.001   921.64  -1.679E-02   
Eu-152     961.91        37.        -3.    -0.001   511.16  -3.482E-02   
Eu-154     995.80        19.         5.     0.002   245.10   7.726E-02   
Eu-154    1005.02        34.        -6.    -0.002   294.74  -4.935E-02   
Eu-152    1112.29        26.         5.     0.002   304.50   6.058E-02   
Co-60     1173.18        27.        -2.    -0.001   791.47  -3.247E-03   
Eu-154    1273.93        31.        -4.    -0.001   415.51  -2.014E-02   
Eu-152    1408.78        17.         5.     0.002   259.61   4.467E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9736E-01    7.9736E-01   1.4448E-01    1.5557E-01  6.068E-02
Am-241 #A    1.2628E-01    1.2630E-01   1.6488E-01    1.6514E-01  1.293E-01
Bi-212 #     6.4785E-01    6.4785E-01   3.5085E-01    3.5242E-01  2.121E-01
Bi-214       5.6045E-01    5.6047E-01   8.4084E-02    8.7777E-02  3.267E-02
Co-60  #A    1.8113E-04    1.8350E-04   1.5692E-02    1.5692E-02  1.289E-02
Cs-137 #A   -8.0918E-03   -8.1103E-03   2.6303E-02    2.6305E-02  2.098E-02
Eu-152 #C    4.7111E-02    4.7350E-02   6.5126E-02    6.5166E-02  4.510E-02
Eu-154 #A    2.4503E-02    2.4699E-02   6.0537E-02    6.0551E-02  1.389E-01
K-40         8.1254E+00    8.1254E+00   8.8122E-01    9.7092E-01  2.788E-01
Pa-234 #A   -3.4539E-03   -3.4539E-03   5.8441E-03    5.9068E-03  9.505E-02
Pb-212       6.9382E-01    6.9382E-01   8.6167E-02    9.9722E-02  4.315E-02
Pb-214       6.0388E-01    6.0391E-01   8.7439E-02    9.1887E-02  3.766E-02
Ra-226       1.5498E+00    1.5499E+00   6.1169E-01    6.1806E-01  3.845E-01
Th-234 #A    5.8103E-01    5.8103E-01   3.6924E-01    3.7330E-01  1.291E+00
Tl-208       2.4094E-01    2.4094E-01   3.9952E-02    4.2824E-02  1.419E-02
U-235  #A    6.4275E-02    6.4275E-02   3.5037E-02    3.5253E-02  1.459E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.322E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.3219673E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-028                Sampled:         04/01/13 13:38                
Type:            IDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-008                    Prepared:        04/02/13 11:32                
Lab ID:          QC683472                      Analyzed:        05/07/13 14:55                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   322.27 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    -0.06948 U     0.1737      -0.009095 U    0.1626      0.1334           0.9   NC    40  NC      1   

Bismuth-212                       0.1391 U      0.3356       0.5284        0.3560      0.2308                 NC    40  NC      1   

Bismuth-214                       0.4105        0.09075      0.3604        0.08818     0.03969                12.99 40  0.2799  1   

Cesium-137                        0.001665 U    0.01894      0.001327 U    0.02102     0.01714          0.07  NC    40  NC      1   

Cobalt-60                         0.01633 U     0.01891     -0.008066 U    0.02693     0.02100          0.03  NC    40  NC      1   

Europium-152                      0.02875 U     0.05951      0.04513       0.04866     0.02865          0.1   NC    40  NC      1   

Europium-154                      0.01518 U     0.03614      0.02108 U     0.09390     0.09629          0.2   NC    40  NC      1   

Lead-212                          0.4321        0.07831      0.4580        0.08635     0.03800                5.804 40  0.1569  1   

Lead-214                          0.4641        0.1028       0.4738        0.1012      0.04402                2.077 40  0.04773 1   

Potassium-40                      9.126         1.054        8.416         1.067       0.3124                 8.086 40  0.3345  1   

Protactinium-234                  0.04170 U     0.04893     -0.04305 U     0.1226      0.09859                NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.4105        0.09075      0.3604        0.08818     0.03969          0.2   12.99 40  0.2799  1   

Thallium-208                      0.1745        0.04121      0.2071        0.04537     0.01470                17.07 40  0.3763  1   

Thorium-232 (By Actinium-228)     0.3986        0.1182       0.6115        0.1407      0.05379          0.9   42.16 40  0.8225  1   

Thorium-234                       0.3464 U      0.6207       0.3125 U      0.3886      0.9099                 NC    40  NC      1   

Uranium-235                       0.04803 U     0.03329      0.05501 U     0.02960     0.1352           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244408 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513183324007                                                            Seqnum        : 1513183324008.1                                                         

File          : 2_20130507_007                                                           File          : 2_20130507_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244408-008                                                               Lab ID        : QC683472                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196911                                                                   Batch         : 196911                                                                  

Time          : 07-MAY-2013 14:07                                                        Time          : 07-MAY-2013 14:55                                                       

Sample Amount : 322.27 g                                                                 Sample Amount : 322.27 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.08 %                                                                   Dead Time     : 0.08 %                                                                  

Cal           : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14                                Cal           : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          IDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.06948   0.1393    0.9    .17365         .17373         -0.009095   0.1334   0.9   .16262        .16262             40          1    u     

Bismuth-212                      0.1391     0.2878           .33554         .33562         0.5284      0.2308         .35497        .356               40          1    u     

Bismuth-214                      0.4105     0.03946          .088805        .090745        0.3604      0.03969        .086645       .088182       13   40   0.280  1    u     

Cesium-137                       0.001665   0.01536   0.07   .01894         .01894         0.001327    0.01714  0.07  .021016       .021016            40          1    u     

Cobalt-60                        0.01633    0.01694   0.03   .018894        .018908        -0.008066   0.02100  0.03  .026927       .026929            40          1    u     

Europium-152                     0.02875    0.05200   0.1    .059489        .059512        0.04513     0.02865  0.1   .04859        .048658            40          1    u     

Europium-154                     0.01518    0.1576    0.2    .036126        .036135        0.02108     0.09629  0.2   .093891       .093897            40          1    u     

Lead-212                         0.4321     0.03441          .069681        .07831         0.4580      0.03800        .077606       .086354       6    40   0.157  1    u     

Lead-214                         0.4641     0.04757          .099532        .10283         0.4738      0.04402        .097723       .10122        2    40   0.048  1    u     

Potassium-40                     9.126      0.2410           .94867         1.0537         8.416       0.3124         .97906        1.0665        8    40   0.334  1    u     

Protactinium-234                 0.04170    0.09161          .047814        .048928        -0.04305    0.09859        .12214        .12261             40          1    u     

Radium-226 (By Bismuth-214)      0.4105     0.03946   0.2    .088805        .090745        0.3604      0.03969  0.2   .086645       .088182       13   40   0.280  1    u     

Thallium-208                     0.1745     0.01478          .039638        .041208        0.2071      0.01470        .04336        .045374       17   40   0.376  1    u     

Thorium-232 (By Actinium-228)    0.3986     0.07462   0.9    .11457         .11815         0.6115      0.05379  0.9   .13359        .14074        42   40   0.823  1    u     

Thorium-234                      0.3464     1.075            .61984         .62071         0.3125      0.9099         .38749        .38862             40          1    u     

Uranium-235                      0.04803    0.1577    0.18   .033147        .033291        0.05501     0.1352   0.18  .029384       .029597            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1513183324008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-028DUP       
Sample Description: QC683472, 196911, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:38            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:55:10         Real Time: 2702   sec
Analysis Time: 5/7/2013 15:40            Dead Time: 0.08   %

Analysis Quantity: 3.223E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.115E-01      1.336E-01      1.407E-01      5.379E-02
Am-241    #AB   -9.095E-03      1.626E-01      1.626E-01      1.334E-01
Bi-212           5.284E-01      3.550E-01      3.560E-01      2.308E-01
Bi-214           3.604E-01      8.665E-02      8.818E-02      3.969E-02
Co-60     #AB   -8.066E-03      2.693E-02      2.693E-02      2.100E-02
Cs-137    #AB    1.327E-03      2.102E-02      2.102E-02      1.714E-02
Eu-152    #      4.513E-02      4.859E-02      4.866E-02      2.865E-02
Eu-154    #AB    2.108E-02      9.389E-02      9.390E-02      9.629E-02
K-40      #      8.416E+00      9.791E-01      1.067E+00      3.124E-01
Pa-234    #AB   -4.305E-02      1.221E-01      1.226E-01      9.859E-02
Pb-212           4.580E-01      7.761E-02      8.635E-02      3.800E-02
Pb-214           4.738E-01      9.772E-02      1.012E-01      4.402E-02
Ra-226           9.038E-01      5.677E-01      5.710E-01      3.810E-01
Th-234    #AB    3.125E-01      3.875E-01      3.886E-01      9.099E-01
Tl-208           2.071E-01      4.336E-02      4.537E-02      1.470E-02
U-235     #AB    5.501E-02      2.938E-02      2.960E-02      1.352E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.239E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:40:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

Sample description                                             
QC683472, 196911, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130507_008.An1

Acquisition information
Start time:                 5/7/2013 14:55:10
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2227E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2227E+02) = 

8.3865E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

195 of 387



ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:40:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1722

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.91        3. 488.19   0.83  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.69       75.  21.71   0.84  2.832E-02
77.12      126.  13.61   0.85  3.014E-02
92.77       27.  62.01   0.86  3.953E-02    92.59   4.343  4.837E-01 Th234 

93.35   4.100  5.077E-01 Ac228 
93.35   5.760  3.614E-01 U235  
93.35   5.760  3.614E-01 U235  

92.81       28.  55.46   0.87  3.990E-02    92.59   4.343  5.025E-01 Th234 
93.35   4.100  5.274E-01 Ac228 
93.35   5.760  3.754E-01 U235  

92.81       28.  55.46   0.87  3.990E-02    92.59   4.343  5.025E-01 Th234 
93.35   4.100  5.274E-01 Ac228 
93.35   5.760  3.754E-01 U235  

119.96        3. 306.99   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
162.90        3. 427.39   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.702E-02 U235  
185.79       50.  31.41   0.54  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.038E-01 Ra226 
185.72  57.000  5.632E-02 U235  

185.89       53.  26.71   0.97  4.819E-02   185.72  57.000  6.027E-02 U235  
186.21   3.555  9.671E-01 Ra226 

205.00        9. 144.16   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.247E-01 U235  

238.43      279.   8.29   0.95  4.320E-02   238.63  43.600  4.509E-01 Pb212 
241.55       54.  27.85   1.39  4.285E-02   242.00   7.268  5.349E-01 Pb214 
277.17       18.  63.46   0.46  3.962E-02   277.37   6.600  2.138E-01 Tl208 
295.02      114.  12.86   1.05  3.815E-02   295.22  18.414  4.803E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:40:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.96       21.  52.26   1.09  3.774E-02   300.09   3.180  5.542E-01 Pb212 
338.28       87.  17.21   0.85  3.494E-02   338.32  11.400  6.777E-01 Ac228 
340.84        7.  79.49   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.66      185.   9.98   1.38  3.406E-02   351.93  35.600  4.580E-01 Pb214 
583.09      137.  10.47   1.12  2.416E-02   583.19  85.000  2.066E-01 Tl208 
609.32      124.  11.31   1.51  2.345E-02   609.31  45.490  3.604E-01 Bi214 
659.41        1. 792.01   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.79       24.  33.59   1.47  2.078E-02   727.33   6.650  5.284E-01 Bi212 
786.34        1. 524.79   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.53        3. 214.25   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
883.54        1. 810.01   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
910.63       93.  12.77   1.25  1.780E-02   911.20  26.200  6.198E-01 Ac228 
968.92       48.  24.79   1.53  1.704E-02   968.96  15.900  5.504E-01 Ac228 
996.16        3. 222.74   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.550E-02 Eu154 
1120.21       43.  18.84   0.47  1.535E-02  1120.29  14.910  5.780E-01 Bi214 
1407.84        6.  72.63   1.85  1.291E-02  1408.01  20.850  7.114E-02 Eu152 
1460.65      378.   5.52   1.51  1.254E-02  1460.82  10.550  8.416E+00 K40   
1764.51       13.  31.54   1.94  1.069E-02  1764.49  15.310  2.533E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.54    74.76       108.        63. 2.231E+03   53.85   0.422  -      s 
308.26    77.19       113.       114. 3.779E+03   33.96   0.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.66    59.52       101.        -2.    -0.001  1787.96   0.827s
Th-234    247.18    61.91        77.         3.     0.001   976.37   0.831s
Th-234    370.50    92.77       124.        27.     0.010   124.02   0.865s
Ac-228    372.84    93.35       105.        28.     0.010   110.92   0.865D
U-235     372.84    93.35       105.        28.     0.010   110.92   0.865D
Eu-152    479.16   119.96        40.         3.     0.001   613.98   0.897s
Pa-234    523.34   131.01       151.       -13.    -0.005   283.69   0.908s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:40:19
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     650.80   162.90        81.         3.     0.001   854.79   0.943s
U-235     742.69   185.89        75.        53.     0.020    53.41   0.968s
Ra-226    742.27   185.79        81.        50.     0.018    62.82   0.543s
U-235     819.07   205.00        86.         9.     0.003   288.32   0.989s
Pb-212    952.67   238.43        98.       273.     0.101    16.59   0.951 
Pb-214    965.14   241.55        74.        54.     0.020    55.70   1.393s
Tl-208   1107.56   277.17        45.        18.     0.007   126.93   0.456s
Pb-214   1178.89   295.02        43.       109.     0.040    25.72   1.052 
Pb-212   1198.65   299.96        61.        21.     0.008   104.52   1.088s
Ac-228   1351.85   338.28        44.        87.     0.032    34.42   0.849s
Eu-152   1362.08   340.84        13.         7.     0.003   158.97   1.132s
Pb-214   1405.32   351.66        54.       179.     0.066    19.96   1.380s
Pa-234   2276.22   569.45        32.        -3.    -0.001   603.52   1.339s
Tl-208   2330.77   583.09        17.       137.     0.051    20.94   1.122s
Bi-214   2435.69   609.32        34.       124.     0.046    22.61   1.512 
Cs-137   2636.07   659.41        20.         1.     0.000  1584.03   1.416s
Eu-154   2896.51   724.52        39.        -7.    -0.002   280.95   1.464s
Bi-212   2909.60   727.79        19.        24.     0.009    67.18   1.467s
Bi-212   3143.86   786.34        30.         1.     0.001  1049.57   1.511 
Tl-208   3440.69   860.53        24.         3.     0.001   428.50   1.564s
Pa-234   3523.03   881.11        21.        -3.    -0.001   422.36   1.577s
Pa-234   3532.79   883.54        17.         1.     0.000  1620.03   1.579s
Ac-228   3641.18   910.63        12.        93.     0.034    25.54   1.252 
Pa-234   3783.40   946.17        18.        -1.     0.000  1624.37   1.620s
Eu-152   3864.22   966.36        65.       -13.    -0.005   178.89   1.632s
Ac-228   3874.46   968.92        26.        48.     0.018    49.58   1.531 
Eu-154   3983.50   996.16        15.         3.     0.001   445.49   1.651s
Eu-154   4017.83  1004.74        21.        -3.    -0.001   454.92   1.657s
Bi-214   4480.02  1120.21        10.        43.     0.016    37.69   0.472s
Eu-154   5096.61  1274.21        21.        -2.    -0.001   837.73   1.797s
Co-60    5327.94  1331.98        15.        -3.    -0.001   333.85   1.822s
Eu-152   5631.78  1407.84         7.         6.     0.002   145.26   1.851s
K-40     5843.30  1460.65        33.       358.     0.133    11.04   1.509s
Bi-214   7060.73  1764.51        12.        13.     0.005    63.08   1.944s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1152E-01                                      5.12E+12             
911.20 6.198E-01  (  5.379E-02 1.28E+01 2.62E+01 G  
968.96 5.504E-01  (  1.362E-01 2.48E+01 1.59E+01 G  
338.32 6.777E-01  (  1.207E-01 1.72E+01 1.14E+01 G  

Energy duplication    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 5.274E-01 &   4.528E-01 5.55E+01 4.10E+00 XA 

Am-241   I  -9.0952E-03                                      1.58E+05             
59.54-9.095E-03 ?(  1.334E-01 8.94E+02 3.59E+01 G  

Bi-212   N   5.2836E-01                                      5.12E+12             
727.33 5.284E-01 ?(  2.308E-01 3.36E+01 6.65E+00 G  
785.37 2.126E-01 -   1.816E+00 5.25E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.164E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.6041E-01                                      5.84E+05             
609.31 3.604E-01  (P 3.969E-02 1.13E+01 4.55E+01 G  

1120.29 5.780E-01 + P 1.020E-01 1.88E+01 1.49E+01 G  
1764.49 2.533E-01 & P 1.513E-01 3.15E+01 1.53E+01 G  

Co-60    T  -8.0656E-03                                      1.93E+03             
1332.49-8.066E-03 ?(  2.100E-02 1.67E+02 1.00E+02 G  
1173.23-7.604E-05 %   2.154E-02 1.72E+04 9.98E+01 G  

Cs-137   I   1.3268E-03                                      1.10E+04             
661.66 1.327E-03 ?(  1.714E-02 7.92E+02 8.50E+01 G  

Eu-152   I   4.5128E-02                                      4.94E+03             
344.28 2.473E-02 ?(  2.865E-02 7.95E+01 2.66E+01 G  
121.78 6.699E-03 &   3.327E-02 3.07E+02 2.84E+01 G  
778.90 0.000E+00 &   1.944E-01 1.00E+03 1.30E+01 G  
964.08-1.680E-01 +   2.357E-01 8.94E+01 1.45E+01 G  

1112.08-2.413E-03 %   1.602E-01 4.04E+03 1.34E+01 G  
1408.01 7.114E-02 ?(  7.076E-02 7.26E+01 2.09E+01 G  

Eu-154   I   2.1076E-02                                      3.14E+03             
873.18 0.000E+00 ?(  9.629E-02 1.00E+03 1.22E+01 G  
123.07 2.031E-03 &   3.852E-02 1.15E+03 4.04E+01 G  

1274.43-1.020E-02 +   6.914E-02 4.19E+02 3.49E+01 G  
723.30-4.915E-02 +   1.093E-01 1.40E+02 2.00E+01 G  

1004.72-3.099E-02 +   1.122E-01 2.27E+02 1.79E+01 G  
996.25 4.550E-02 ?(  1.603E-01 2.23E+02 1.05E+01 G  

K-40     N   8.4163E+00                                      4.57E+11             
1460.82 8.416E+00 @(P 3.124E-01 5.52E+00 1.06E+01 G  

Pa-234   N  -4.3053E-02                                      1.63E+12             
131.30-4.305E-02 ?(  9.859E-02 1.42E+02 1.82E+01 G  
569.50-3.686E-02 +   1.795E-01 3.02E+02 9.30E+00 G  
946.00-1.000E-02 +   1.325E-01 8.12E+02 1.35E+01 G  
880.52-5.220E-02 +   1.752E-01 2.11E+02 1.05E+01 G  
883.24 1.294E-02 +   1.709E-01 8.10E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.5795E-01                                      5.12E+12             
238.63 4.509E-01  (P 3.800E-02 8.29E+00 4.36E+01 G  
300.09 5.542E-01 ?(P 4.706E-01 5.23E+01 3.18E+00 G  

Pb-214   N   4.7383E-01                                      5.84E+05             
351.93 4.580E-01  (P 4.402E-02 9.98E+00 3.56E+01 G  
295.22 4.803E-01  (P 6.793E-02 1.29E+01 1.84E+01 G  
242.00 5.349E-01 *(P 2.004E-01 2.78E+01 7.27E+00 G  

Ra-226   N   9.0376E-01                                      5.84E+05             
186.21 9.038E-01  (  3.810E-01 3.14E+01 3.56E+00 G  

Th-234   N   3.1245E-01                                      1.63E+12             
63.30 1.141E-01 ?(  9.099E-01 4.88E+02 3.75E+00 G  
92.59 4.837E-01  (  4.696E-01 6.20E+01 4.34E+00 G  

Tl-208   N   2.0711E-01                                      5.12E+12             
583.19 2.066E-01 @(  1.470E-02 1.05E+01 8.50E+01 G  
277.37 2.138E-01  (  1.856E-01 6.35E+01 6.60E+00 G  
860.53 4.515E-02 &   1.541E-01 2.14E+02 1.24E+01 G  

U-235    N   5.5014E-02                                      2.57E+11             
143.77 4.027E-03 %(  1.352E-01 2.04E+03 1.09E+01 G  
205.32 1.247E-01 ?(  2.885E-01 1.44E+02 5.02E+00 G  
163.36 3.702E-02 ?(  2.583E-01 4.27E+02 5.08E+00 G  
185.72 6.027E-02  (  2.276E-02 2.67E+01 5.70E+01 G  

Energy duplication    
93.35 3.754E-01 &   3.223E-01 5.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_008.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52       101.        -2.    -0.001  1787.96  -9.095E-03   
Th-234      61.91        77.         3.     0.001   976.37   1.141E-01   
Th-234      92.77       124.        27.     0.010   124.02   4.837E-01   
U-235       93.35       105.        28.     0.010   110.92   3.754E-01   
Eu-152     119.96        40.         3.     0.001   613.98   6.699E-03   
Pa-234     131.01       151.       -13.    -0.005   283.69  -4.305E-02   
U-235      162.90        81.         3.     0.001   854.79   3.702E-02   
U-235      185.89        75.        53.     0.020    53.41   6.027E-02   
U-235      205.00        86.         9.     0.003   288.32   1.247E-01   
Eu-152     340.84        13.         7.     0.003   158.97   2.473E-02   
Pa-234     569.45        32.        -3.    -0.001   603.52  -3.686E-02   
Cs-137     659.41        20.         1.     0.000  1584.03   1.327E-03   
Eu-154     724.52        39.        -7.    -0.002   280.95  -4.915E-02   
Pa-234     881.11        21.        -3.    -0.001   422.36  -5.220E-02   
Pa-234     883.54        17.         1.     0.000  1620.03   1.294E-02   
Pa-234     946.17        18.        -1.     0.000  1624.37  -1.000E-02   
Eu-152     966.36        65.       -13.    -0.005   178.89  -1.680E-01   
Eu-154     996.16        15.         3.     0.001   445.49   4.550E-02   
Eu-154    1004.74        21.        -3.    -0.001   454.92  -3.099E-02   
Eu-154    1274.21        21.        -2.    -0.001   837.73  -1.020E-02   
Co-60     1331.98        15.        -3.    -0.001   333.85  -8.066E-03   
Eu-152    1407.84         7.         6.     0.002   145.26   7.114E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1152E-01    6.1152E-01   1.3359E-01    1.4074E-01  5.379E-02
Am-241 #A   -9.0937E-03   -9.0952E-03   1.6262E-01    1.6262E-01  1.334E-01
Bi-212       5.2836E-01    5.2836E-01   3.5497E-01    3.5600E-01  2.308E-01
Bi-214       3.6040E-01    3.6041E-01   8.6645E-02    8.8182E-02  3.969E-02
Co-60  #A   -7.9616E-03   -8.0656E-03   2.6927E-02    2.6929E-02  2.100E-02
Cs-137 #A    1.3237E-03    1.3268E-03   2.1016E-02    2.1016E-02  1.714E-02
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Eu-152 #C    4.4900E-02    4.5128E-02   4.8590E-02    4.8658E-02  2.865E-02
Eu-154 #A    2.0909E-02    2.1076E-02   9.3891E-02    9.3897E-02  9.629E-02
K-40   #     8.4163E+00    8.4163E+00   9.7906E-01    1.0665E+00  3.124E-01
Pa-234 #A   -4.3053E-02   -4.3053E-02   1.2214E-01    1.2261E-01  9.859E-02
Pb-212       4.5795E-01    4.5795E-01   7.7606E-02    8.6354E-02  3.800E-02
Pb-214       4.7381E-01    4.7383E-01   9.7723E-02    1.0122E-01  4.402E-02
Ra-226       9.0372E-01    9.0376E-01   5.6774E-01    5.7104E-01  3.810E-01
Th-234 #A    3.1245E-01    3.1245E-01   3.8749E-01    3.8862E-01  9.099E-01
Tl-208       2.0711E-01    2.0711E-01   4.3360E-02    4.5374E-02  1.470E-02
U-235  #A    5.5014E-02    5.5014E-02   2.9384E-02    2.9597E-02  1.352E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.196E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.1959263E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/02/13 09:30                
Type:            LCS                           Analyzed:        05/01/13 11:08                
Lab ID:          QC682253                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   297.91 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.33                0.4520    110.2  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244408 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533174727005.1                                                  
File          : 4_20130501_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC682253                                                         
Matrix        : Soil                                                             
Batch         : 196911                                                           
Time          : 01-MAY-2013 11:08                                                
Sample Amount : 297.91 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.57 %                                                           
Cal           : 01-MAY-2013 08:19:39,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   14.33  110   54-146  .45196        .78683        u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1533174727005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC682253, 196911, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130501_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/2/2013 09:30            Live Time: 2700   sec

Acquisition Time: 5/1/2013 11:08:21         Real Time: 2715   sec
Analysis Time: 5/1/2013 11:53            Dead Time: 0.57   %

Analysis Quantity: 2.979E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.242E-01      2.882E-01      2.930E-01      2.049E-01
Am-241    #AB    7.383E-02      5.493E-01      5.493E-01      4.511E-01
Bi-212    #      2.887E+00      9.251E-01      9.369E-01      5.916E-01
Bi-214           1.433E+01      4.520E-01      7.868E-01      9.255E-02
Co-60     #AB    6.050E-03      5.454E-02      5.454E-02      4.445E-02
Cs-137    #      8.488E-02      6.458E-02      6.470E-02      4.914E-02
Eu-152    #      6.903E-01      1.557E-01      1.592E-01      1.619E-01
Eu-154    #AB    9.999E-02      2.778E-01      2.779E-01      3.250E-01
K-40             9.261E+00      1.230E+00      1.315E+00      4.741E-01
Pa-234     AB    9.134E-02      1.204E-01      1.225E-01      2.331E-01
Pb-212           6.189E-01      1.392E-01      1.462E-01      9.047E-02
Pb-214           1.589E+01      4.589E-01      8.735E-01      1.215E-01
Ra-226           1.771E+01      1.988E+00      2.230E+00      1.159E+00
Th-234    #AB    7.882E-01      9.472E-01      9.502E-01      3.788E+00
Tl-208           2.364E-01      7.271E-02      7.427E-02      4.298E-02
U-235     #      8.610E-01      9.805E-02      1.111E-01      3.712E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.435E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

Sample description                                             
QC682253, 196911, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130501_005.An1

Acquisition information
Start time:                 5/1/2013 11:08:21
Live time:               2700
Real time:               2715
Dead time:                  0.57 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9791E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9791E+02) = 

9.0722E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/2/2013 09:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0461

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.16       15. 103.83   0.00  0.000E+00
33.41       28.  86.24   0.29  0.000E+00
59.59       11. 372.03   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
74.65      923.   5.22   0.81  2.745E-02
77.02     1636.   3.38   0.82  2.925E-02
79.20      145.  23.90   0.82  3.083E-02
87.18      530.   8.07   0.83  3.599E-02
89.88      220.  16.66   0.83  3.752E-02
92.67       45.  80.80   0.83  3.937E-02    92.59   4.343  8.922E-01 Th234 

93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 
93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 

92.67       45.  80.80   0.83  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 

92.76       67.  60.09   0.83  3.899E-02    92.59   4.343  1.320E+00 Th234 
93.35   5.760  9.858E-01 U235  
93.35   4.100  1.385E+00 Ac228 

107.00       19. 129.08   0.41  4.489E-02
186.29      909.   5.61   0.90  4.850E-02   185.72  57.000  1.103E+00 U235  

186.21   3.555  1.771E+01 Ra226 
185.72  57.000  1.103E+00 U235  

205.78       27. 143.83   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.843E-01 U235  

238.61      376.   9.10   0.98  4.348E-02   238.63  43.600  6.588E-01 Pb212 
242.08     1488.   3.16   0.99  4.314E-02   242.00   7.268  1.594E+01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.22     3408.   1.99   1.11  3.829E-02   295.22  18.414  1.622E+01 Pb214 
300.04       62.  37.32   0.29  3.790E-02   300.09   3.180  1.699E+00 Pb212 
338.18       44.  64.48   1.08  3.500E-02   338.32  11.400    PBC<MDA Ac228 

338.32  11.400  3.675E-01 Ac228 
351.89     5691.   1.44   1.10  3.408E-02   351.93  35.600  1.575E+01 Pb214 
583.26      145.  14.94   1.01  2.394E-02   583.19  85.000  2.330E-01 Tl208 
609.36     4524.   1.57   1.30  2.322E-02   609.31  45.490  1.437E+01 Bi214 
661.71       47.  38.04   1.38  2.192E-02   661.66  84.990  8.488E-02 Cs137 
727.08       21.  64.69   1.44  2.051E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650    PBC<MDA Bi212 
768.39      383.   6.76   1.55  1.974E-02
786.07      110.  15.94   1.49  1.944E-02   785.37   1.110  1.711E+01 Bi212 

785.37   1.110  1.711E+01 Bi212 
806.37      108.  15.73   0.85  1.908E-02
860.24       17.  88.88   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
877.29        8. 155.94   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.297E-01 Eu154 
880.74       16.  65.91   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.46        3. 295.63   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.27       99.  19.90   1.59  1.750E-02   911.20  26.200  7.242E-01 Ac228 

911.20  26.200  7.242E-01 Ac228 
934.06      254.  10.75   1.08  1.720E-02
963.77       39.  41.62   1.63  1.681E-02   964.08  14.500  5.401E-01 Eu152 

964.08  14.500  5.401E-01 Eu152 
969.39       38.  40.40   1.63  1.675E-02   968.96  15.900  4.817E-01 Ac228 

968.96  15.900  4.817E-01 Ac228 
997.15        8. 180.43   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.538E-01 Eu154 
1004.96        4. 341.85   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  4.810E-02 Eu154 
1120.39      950.   3.98   1.80  1.507E-02  1120.29  14.910  1.421E+01 Bi214 
1238.11      366.   6.67   1.39  1.399E-02
1333.18        2. 450.72   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1377.84      269.   8.80   2.23  1.288E-02
1408.19      142.  11.28   1.94  1.266E-02  1408.01  20.850  1.814E+00 Eu152 

1408.01  20.850  1.814E+00 Eu152 
1460.74      357.   6.37   2.02  1.229E-02  1460.82  10.550  9.261E+00 K40   
1619.88        3. 407.97   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  5.015E-01 Bi212 
1764.55      825.   3.63   2.08  1.048E-02  1764.49  15.310  1.719E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.16       130.        15. 0.000E+00  207.66   0.000  -      
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
133.98    33.41       324.        28. 0.000E+00  172.47   0.289  -      
298.88    74.67      1109.       643. 2.343E+04   17.26   0.738  -        
308.33    77.03      1094.      1315. 4.494E+04    9.28   0.754  -        
317.04    79.21       523.        63. 2.046E+03  103.03   0.578 TH-227  s 
348.69    87.13       738.       581. 1.615E+04   16.69   1.113  -      s 
359.45    89.82       637.       192. 5.112E+03   39.93   0.747  -        
428.09   107.00       338.        19. 4.322E+02  258.16   0.411  -       c

1199.73   300.04       269.        21. 5.506E+02  226.66   0.287 PA-231   c
3072.46   768.39        96.       383. 1.940E+04   13.53   1.549 BI-214    
3224.35   806.37        63.       108. 5.676E+03   31.46   0.849 BI-214  s 
3735.10   934.06       123.       254. 1.477E+04   21.51   1.082 BI-214  s 
4951.57  1238.11        62.       366. 2.616E+04   13.34   1.395 BI-214  s 
5510.73  1377.84        61.       269. 2.091E+04   17.60   2.234 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.63    59.59       876.        11.     0.004   744.07   0.797s
Th-234    371.19    92.76       766.        67.     0.025   120.18   0.833s
U-235     373.56    93.35       637.        45.     0.017   161.59   0.834D
Ac-228    373.56    93.35       637.        45.     0.017   161.59   0.834D
Eu-152    479.78   119.93       423.        -8.    -0.003   725.42   0.864s
Eu-154    492.82   123.19       779.        -9.    -0.004   837.90   0.865s
U-235     651.19   162.81       885.       -31.    -0.012   272.06   0.907s
U-235     744.97   186.27       818.       881.     0.326    11.39   0.930 
Ra-226    745.04   186.29       651.       909.     0.337    11.23   0.903 
U-235     822.94   205.78       733.        27.     0.010   287.67   0.951s
Pb-212    954.17   238.61       480.       349.     0.129    22.22   0.817 
Pb-214    968.05   242.08       494.      1470.     0.544     7.14   0.950 
Pb-214   1180.46   295.22       423.      3404.     1.261     3.97   1.114 
Pb-212   1199.85   300.07       444.        40.     0.015   146.92   1.046 
Ac-228   1352.20   338.18       374.        44.     0.016   128.95   1.084 
Eu-152   1372.38   343.23       359.       -30.    -0.011   183.59   1.090s
Pb-214   1407.00   351.89       355.      5686.     2.106     2.89   1.102 
Pa-234   2277.09   569.50       202.       -21.    -0.008   199.79   1.301s
Tl-208   2332.12   583.26       125.       141.     0.052    29.88   1.006 
Bi-214   2436.48   609.36       156.      4516.     1.673     3.15   1.295 
Cs-137   2645.81   661.71       136.        47.     0.017    76.09   1.383s
Eu-154   2892.10   723.29       150.       -25.    -0.009   142.35   1.436s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.24   727.08       106.        21.     0.008   129.38   1.439s
Eu-152   3117.44   779.63       114.        -7.    -0.003   448.97   1.483s
Bi-212   3143.17   786.07       100.       110.     0.041    31.88   1.488s
Tl-208   3439.82   860.24       112.        17.     0.006   177.77   1.549s
Eu-154   3508.05   877.29        82.         8.     0.003   311.88   1.559s
Pa-234   3520.96   880.52        45.        16.     0.006   131.82   1.565D
Pa-234   3531.83   883.24        50.         3.     0.001   591.26   1.568D
Ac-228   3643.94   911.27       144.        99.     0.037    39.80   1.589 
Pa-234   3776.08   944.30       105.        -9.    -0.003   320.78   1.617s
Eu-152   3853.95   963.77       112.        39.     0.014    83.24   1.630s
Ac-228   3876.47   969.39       100.        38.     0.014    80.80   1.634s
Eu-154   3987.52   997.15        96.         8.     0.003   360.85   1.655s
Eu-154   4018.73  1004.96        98.         4.     0.002   683.69   1.661s
Eu-152   4447.52  1112.14        90.        -9.    -0.003   317.34   1.740s
Bi-214   4480.54  1120.39        98.       950.     0.352     7.95   1.801 
Co-60    4690.99  1172.99        87.        -5.    -0.002   513.64   1.783s
Eu-154   5113.82  1278.66        56.        -3.    -0.001   745.11   1.852s
Co-60    5332.00  1333.18        55.         2.     0.001   901.45   1.889s
Eu-152   5632.20  1408.19        57.       142.     0.053    22.56   1.937 
K-40     5842.53  1460.74        62.       357.     0.132    12.74   2.016 
Bi-212   6479.48  1619.88        53.         3.     0.001   815.95   2.059s
Bi-214   7058.65  1764.55        19.       821.     0.304     7.27   2.082 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2421E-01                                      5.12E+12             
911.20 7.242E-01 ?(  2.049E-01 1.99E+01 2.62E+01 G  
968.96 4.817E-01 -   2.938E-01 4.04E+01 1.59E+01 G  
338.32 3.675E-01 -   3.794E-01 6.45E+01 1.14E+01 G  

Energy duplication    
93.35 9.358E-01 ?   1.224E+00 8.08E+01 4.10E+00 XA 

Am-241   I   7.3827E-02                                      1.58E+05             
59.54 7.383E-02 &(  4.511E-01 3.72E+02 3.59E+01 G  

Bi-212   N   2.8869E+00                                      5.12E+12             
727.33 5.133E-01 ?(P 5.916E-01 6.47E+01 6.65E+00 G  
785.37 1.711E+01 ?(P 3.634E+00 1.59E+01 1.11E+00 G  

1620.74 5.015E-01 -   3.331E+00 4.08E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   1.4329E+01                                      5.84E+05             
609.31 1.437E+01  (P 9.255E-02 1.57E+00 4.55E+01 G  

1120.29 1.421E+01  (  3.440E-01 3.98E+00 1.49E+01 G  
1764.49 1.719E+01 + P 2.131E-01 3.63E+00 1.53E+01 G  

Co-60    T   6.0497E-03                                      1.93E+03             
1332.49 6.050E-03 &(  4.445E-02 4.51E+02 1.00E+02 G  
1173.23-1.218E-02 +   5.077E-02 2.57E+02 9.98E+01 G  

Cs-137   I   8.4881E-02                                      1.10E+04             
661.66 8.488E-02  (  4.914E-02 3.80E+01 8.50E+01 G  

Eu-152   I   6.9027E-01                                      4.94E+03             
344.28-1.092E-01 ?(  1.619E-01 9.18E+01 2.66E+01 G  
121.78-1.977E-02 +   1.176E-01 3.63E+02 2.84E+01 G  
778.90-9.076E-02 +   3.308E-01 2.24E+02 1.30E+01 G  
964.08 5.401E-01 ?(  3.418E-01 4.16E+01 1.45E+01 G  

1112.08-1.437E-01 +   3.670E-01 1.59E+02 1.34E+01 G  
1408.01 1.814E+00  (  2.252E-01 1.13E+01 2.09E+01 G  

Eu-154   I   9.9985E-02                                      3.14E+03             
873.18 1.297E-01 ?(  3.250E-01 1.56E+02 1.22E+01 G  
123.07-1.628E-02 &   1.120E-01 4.19E+02 4.04E+01 G  

1274.43-2.029E-02 -   1.230E-01 3.73E+02 3.49E+01 G  
723.30-2.077E-01 +   2.339E-01 7.12E+01 2.00E+01 G  

1004.72 4.810E-02 ?(  2.681E-01 3.42E+02 1.79E+01 G  
996.25 1.538E-01 ?(  4.481E-01 1.80E+02 1.05E+01 G  

K-40     N   9.2606E+00                                      4.57E+11             
1460.82 9.261E+00  (P 4.741E-01 6.37E+00 1.06E+01 G  

Pa-234   N   9.1335E-02                                      1.63E+12             
131.30-2.873E-03 &(  2.331E-01 4.93E+03 1.82E+01 G  
569.50-3.060E-01 +   4.912E-01 9.99E+01 9.30E+00 G  
946.00-1.351E-01 +   3.493E-01 1.60E+02 1.35E+01 G  
880.52 2.777E-01  (  2.784E-01 6.59E+01 1.05E+01 G  
883.24 6.632E-02  (  3.176E-01 2.96E+02 9.70E+00 G  

Pb-212   N   6.1885E-01                                      5.12E+12             
238.63 6.189E-01  (P 9.047E-02 1.11E+01 4.36E+01 G  
300.09 1.117E+00 + P 1.369E+00 7.35E+01 3.18E+00 G  

Pb-214   N   1.5893E+01                                      5.84E+05             
351.93 1.575E+01  (P 1.215E-01 1.44E+00 3.56E+01 G  
295.22 1.622E+01  (P 2.282E-01 1.99E+00 1.84E+01 G  
242.00 1.575E+01  (  5.551E-01 3.57E+00 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.7708E+01                                      5.84E+05             
186.21 1.771E+01  (  1.159E+00 5.61E+00 3.56E+00 G  

Th-234   N   7.8821E-01                                      1.63E+12             
63.30 1.719E-01 %(  3.788E+00 1.34E+03 3.75E+00 G  
92.59 1.320E+00 @(  1.280E+00 6.01E+01 4.34E+00 G  

Tl-208   N   2.3639E-01                                      5.12E+12             
583.19 2.330E-01  (P 4.298E-02 1.49E+01 8.50E+01 G  
277.37-1.498E-02 % P 7.071E-01 4.89E+03 6.60E+00 G  
860.53 2.594E-01 ?(  3.659E-01 8.89E+01 1.24E+01 G  

U-235    N   8.6100E-01                                      2.57E+11             
143.77-7.983E-03 &(  3.712E-01 2.82E+03 1.09E+01 G  
205.32 3.843E-01 ?(  9.025E-01 1.44E+02 5.02E+00 G  
163.36-4.124E-01 &   9.163E-01 1.36E+02 5.08E+00 G  
185.72 1.070E+00 &(  8.090E-02 5.69E+00 5.70E+01 G  

Energy duplication    
93.35 6.661E-01 ?   8.715E-01 8.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.59       876.        11.     0.004   744.07   7.383E-02   
Th-234      92.76       766.        67.     0.025   120.18   1.320E+00   
U-235       93.35       637.        45.     0.017   161.59   6.661E-01   
Ac-228      93.35       637.        45.     0.017   161.59   9.358E-01   
Eu-152     119.93       423.        -8.    -0.003   725.42  -1.977E-02   
Eu-154     123.19       779.        -9.    -0.004   837.90  -1.628E-02   
U-235      162.81       885.       -31.    -0.012   272.06  -4.124E-01   
U-235      186.27       818.       881.     0.326    11.39   1.070E+00   
U-235      205.78       733.        27.     0.010   287.67   3.843E-01   
Ac-228     338.18       374.        44.     0.016   128.95   3.675E-01   
Eu-152     343.23       359.       -30.    -0.011   183.59  -1.092E-01   
Cs-137     661.71       136.        47.     0.017    76.09   8.488E-02   
Eu-154     723.29       150.       -25.    -0.009   142.35  -2.077E-01   
Bi-212     727.08       106.        21.     0.008   129.38   5.133E-01  P
Eu-152     779.63       114.        -7.    -0.003   448.97  -9.076E-02   
Bi-212     786.07       100.       110.     0.041    31.88   1.711E+01  P
Eu-154     877.29        82.         8.     0.003   311.88   1.297E-01   
Ac-228     911.27       144.        99.     0.037    39.80   7.242E-01   
Eu-152     963.77       112.        39.     0.014    83.24   5.401E-01   
Ac-228     969.39       100.        38.     0.014    80.80   4.817E-01   
Eu-154     997.15        96.         8.     0.003   360.85   1.538E-01   
Eu-154    1004.96        98.         4.     0.002   683.69   4.810E-02   
Eu-152    1112.14        90.        -9.    -0.003   317.34  -1.437E-01   
Co-60     1172.99        87.        -5.    -0.002   513.64  -1.218E-02   
Eu-154    1278.66        56.        -3.    -0.001   745.11  -2.029E-02   
Co-60     1333.18        55.         2.     0.001   901.45   6.050E-03   
Eu-152    1408.19        57.       142.     0.053    22.56   1.814E+00   
Bi-212    1619.88        53.         3.     0.001   815.95   5.015E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.2421E-01    7.2421E-01   2.8823E-01    2.9295E-01  2.049E-01
Am-241 #A    7.3817E-02    7.3827E-02   5.4932E-01    5.4935E-01  4.511E-01
Bi-212 #C    2.8869E+00    2.8869E+00   9.2515E-01    9.3689E-01  5.916E-01
Bi-214       1.4328E+01    1.4329E+01   4.5196E-01    7.8683E-01  9.255E-02
Co-60  #A    5.9867E-03    6.0497E-03   5.4535E-02    5.4536E-02  4.445E-02
Cs-137 #     8.4725E-02    8.4881E-02   6.4585E-02    6.4699E-02  4.914E-02
Eu-152 #C    6.8746E-01    6.9027E-01   1.5573E-01    1.5923E-01  1.619E-01
Eu-154 #A    9.9346E-02    9.9985E-02   2.7783E-01    2.7788E-01  3.250E-01
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K-40         9.2606E+00    9.2606E+00   1.2300E+00    1.3148E+00  4.741E-01
Pa-234  A    9.1335E-02    9.1335E-02   1.2040E-01    1.2252E-01  2.331E-01
Pb-212       6.1885E-01    6.1885E-01   1.3922E-01    1.4625E-01  9.047E-02
Pb-214       1.5892E+01    1.5893E+01   4.5893E-01    8.7346E-01  1.215E-01
Ra-226       1.7707E+01    1.7708E+01   1.9878E+00    2.2304E+00  1.159E+00
Th-234 #A    7.8821E-01    7.8821E-01   9.4724E-01    9.5016E-01  3.788E+00
Tl-208       2.3639E-01    2.3639E-01   7.2710E-02    7.4267E-02  4.298E-02
U-235  #C    8.6100E-01    8.6100E-01   9.8049E-02    1.1110E-01  3.712E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  934.0 to  2035.6 keV)     5.804E+01  pCi/g         
Total Decayed Activity (  934.0 to  2035.6 keV) 5.8045029E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244408                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/02/13 12:47                
Lab ID:          QC682252                      Analyzed:        05/01/13 09:44                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.03601        0.08293           0.9    
Bismuth-212                         -0.006471 U       0.3220         0.2264                   
Bismuth-214                          0.02252 U        0.02045        0.03911                  
Cesium-137                          -0.002168 U       0.01682        0.01348           0.07   
Cobalt-60                           -0.002265 U       0.01540        0.01207           0.03   
Europium-152                         0.003757 U       0.04422        0.03592           0.1    
Europium-154                         0.03728 U        0.08732        0.1007            0.2    
Lead-212                             0.009525 U       0.01728        0.01869                  
Lead-214                             0.01672 U        0.01824        0.03461                  
Potassium-40                        -0.2950 U         1.848          0.2911                   
Protactinium-234                     0.01677 U        0.05556        0.06860                  
Radium-226 (By Bismuth-214)          0.02252 U        0.02045        0.03911           0.2    
Thallium-208                         0.005454 U       0.01664        0.01587                  
Thorium-232 (By Actinium-228)        0.01253 U        0.03919        0.04898           0.9    
Thorium-234                         -0.02507 U        0.05024        0.5680                   
Uranium-235                          0.001770 U       0.008547       0.09084           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244408 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : QC682252                                                       

Seqnum : 1533174727004.1                               Matrix        : Soil                                                           

File   : 4_20130501_004                                Batch         : 196911                       Time      : 01-MAY-2013 09:44     

Cal    : 01-MAY-2013 08:19:39,05-MAR-2013 18:53:13     Caldate       : 01-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.11 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0             0.08293  0.9   .036012       .036012       u    
Bismuth-212                     -0.006471     0.2264         .32198        .32198        u    
Bismuth-214                     0.02252       0.03911        .02045        .020475       u    
Cesium-137                      -0.002168     0.01348  0.07  .016824       .016825       u    
Cobalt-60                       -0.002265     0.01207  0.03  .015402       .015402       u    
Europium-152                    0.003757      0.03592  0.1   .044217       .044218       u    
Europium-154                    0.03728       0.1007   0.2   .087316       .087338       u    
Lead-212                        0.009525      0.01869        .017276       .01729        u    
Lead-214                        0.01672       0.03461        .018243       .018259       u    
Potassium-40                    -0.2950       0.2911         1.8477        1.8478        u    
Protactinium-234                0.01677       0.06860        .055555       .055711       u    
Radium-226 (By Bismuth-214)     0.02252       0.03911  0.2   .02045        .020475       u    
Thallium-208                    0.005454      0.01587        .016642       .016646       u    
Thorium-232 (By Actinium-228)   0.01253       0.04898  0.9   .039194       .039205       u    
Thorium-234                     -0.02507      0.5680         .050235       .050291       u    
Uranium-235                     0.001770      0.09084  0.18  .0085465      .0085472      u    

u=use  

Page 1 of 1                                                                                                           1533174727004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC682252, 196911, BLANK 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130501_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/2/2013 12:47            Live Time: 2700   sec

Acquisition Time: 5/1/2013 09:44:54         Real Time: 2704   sec
Analysis Time: 5/1/2013 10:30            Dead Time: 0.14   %

Analysis Quantity: 3.061E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.253E-02      3.919E-02      3.920E-02      4.898E-02
Am-241    #AB    0.000E+00      3.601E-02      3.601E-02      8.293E-02
Bi-212    #AB   -6.471E-03      3.220E-01      3.220E-01      2.264E-01
Bi-214    #AB    2.252E-02      2.045E-02      2.048E-02      3.911E-02
Co-60     #AB   -2.265E-03      1.540E-02      1.540E-02      1.207E-02
Cs-137    #AB   -2.168E-03      1.682E-02      1.682E-02      1.348E-02
Eu-152    #AB    3.757E-03      4.422E-02      4.422E-02      3.592E-02
Eu-154    #AB    3.728E-02      8.732E-02      8.734E-02      1.007E-01
K-40      #AB   -2.950E-01      1.848E+00      1.848E+00      2.911E-01
Pa-234    #AB    1.677E-02      5.555E-02      5.571E-02      6.860E-02
Pb-212    #AB    9.525E-03      1.728E-02      1.729E-02      1.869E-02
Pb-214    #AB    1.672E-02      1.824E-02      1.826E-02      3.461E-02
Ra-226    #AB    1.143E-01      2.842E-01      2.843E-01      2.212E-01
Th-234    #AB   -2.507E-02      5.024E-02      5.029E-02      5.680E-01
Tl-208    #AB    5.454E-03      1.664E-02      1.665E-02      1.587E-02
U-235     #AB    1.770E-03      8.546E-03      8.547E-03      9.084E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.406E-01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Sample description                                             
QC682252, 196911, BLANK                                         

Spectrum Filename: C:\User\SPC\Det4\4_20130501_004.An1

Acquisition information
Start time:                 5/1/2013 09:44:54
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0611E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0611E+02) = 

8.8292E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/2/2013 12:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.97    62.68        25.        -4.    -0.002   335.76   0.801s
Th-234    371.52    92.84        27.         7.     0.003   218.78   0.833s
Ac-228    373.56    93.35        22.         7.     0.003   191.65   0.834D
U-235     373.56    93.35        22.         7.     0.003   191.65   0.834D
U-235     575.79   143.95        43.        -2.    -0.001   905.31   0.887s
U-235     653.27   163.33        30.         3.     0.001   567.74   0.907s
U-235     752.78   188.23        16.         1.     0.000   977.98   0.930s
Ra-226    744.59   186.18        25.         6.     0.002   248.61   0.931s
U-235     818.96   204.79        30.        -2.    -0.001   782.47   0.951s
Pb-212    954.20   238.62        22.        -2.    -0.001   469.04   0.985s
Pb-214    970.11   242.60        19.        13.     0.005   109.10   0.988s
Pb-212   1202.85   300.82        16.         7.     0.002   150.32   1.046s
Eu-152   1379.36   344.97        19.         1.     0.000  1176.82   1.090s
Pa-234   2279.78   570.18        14.         3.     0.001   331.19   1.301s
Bi-214   2436.07   609.26        29.        -5.    -0.002   654.72   1.337s
Cs-137   2649.84   662.71        11.        -1.     0.000   775.95   1.383s
Eu-152   3115.48   779.15        15.        -4.    -0.001   317.36   1.483s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3142.71   785.95        15.        -2.    -0.001   600.35   1.488s
Tl-208   3442.84   860.99        10.         3.     0.001   305.14   1.549s
Eu-154   3492.16   873.32         8.         3.     0.001   264.42   1.559s
Eu-152   3865.71   966.70        11.        -4.    -0.001   267.48   1.630s
Ac-228   3877.92   969.76         8.         3.     0.001   312.72   1.634s
Eu-154   4017.91  1004.75        10.         2.     0.001   386.61   1.661s
Bi-214   4477.52  1119.63         5.        10.     0.004    90.82   1.746s
Eu-154   5092.43  1273.31         8.         2.     0.001   527.19   1.852s
Co-60    5331.41  1333.03         4.        -1.     0.000   680.13   1.889s
Eu-152   5626.80  1406.84        11.        -3.    -0.001   318.16   1.937s
K-40     5843.14  1460.90        25.       -12.    -0.004   272.84   1.969s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2533E-02                                      5.12E+12             
911.20 0.000E+00 ?(  4.898E-02 1.00E+03 2.62E+01 G  
968.96 3.319E-02 ?(  7.876E-02 1.56E+02 1.59E+01 G  
338.32 1.363E-03 %   9.506E-02 4.24E+03 1.14E+01 G  

Energy duplication    
93.35 1.504E-01 ?   2.193E-01 9.58E+01 4.10E+00 XA 

Bi-212   N  -6.4708E-03                                      5.12E+12             
727.33-6.471E-03 %(P 2.264E-01 2.31E+02 6.65E+00 G  
785.37-3.646E-01 + P 1.347E+00 3.00E+02 1.11E+00 G  

1620.74 0.000E+00 +   4.473E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.2517E-02                                      5.84E+05             
609.31-1.649E-02 ?(P 3.911E-02 3.27E+02 4.55E+01 G  

1120.29 1.415E-01 ?(  7.498E-02 4.54E+01 1.49E+01 G  
1764.49-6.649E-02 % P 1.386E-01 5.14E+02 1.53E+01 G  

Co-60    T  -2.2645E-03                                      1.93E+03             
1332.49-2.265E-03 ?(  1.207E-02 3.40E+02 1.00E+02 G  
1173.23 0.000E+00 +   1.831E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -2.1682E-03                                      1.10E+04             
661.66-2.168E-03 ?(  1.348E-02 3.88E+02 8.50E+01 G  

Eu-152   I   3.7573E-03                                      4.94E+03             
344.28 3.757E-03 &(  3.592E-02 5.88E+02 2.66E+01 G  
121.78 0.000E+00 -   2.954E-02 1.00E+03 2.84E+01 G  
778.90-4.700E-02 +   1.160E-01 1.59E+02 1.30E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08-5.129E-02 +   1.044E-01 1.34E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.221E-01 1.00E+03 1.34E+01 G  
1408.01-3.880E-02 +   9.504E-02 1.59E+02 2.09E+01 G  

Eu-154   I   3.7284E-02                                      3.14E+03             
873.18 5.071E-02 ?(  1.007E-01 1.32E+02 1.22E+01 G  
123.07-7.923E-04 &   2.074E-02 1.60E+03 4.04E+01 G  

1274.43 1.117E-02 &   4.631E-02 2.64E+02 3.49E+01 G  
723.30 0.000E+00 -   8.639E-02 1.00E+03 2.00E+01 G  

1004.72 2.814E-02 &(  8.466E-02 1.93E+02 1.79E+01 G  
996.25 0.000E+00 -   1.393E-01 1.00E+03 1.05E+01 G  

K-40     N  -2.9504E-01                                      4.57E+11             
1460.82-2.950E-01 ?(P 2.911E-01 1.36E+02 1.06E+01 G  

Pa-234   N   1.6774E-02                                      1.63E+12             
131.30 0.000E+00 ?(  6.860E-02 1.00E+03 1.82E+01 G  
569.50 4.960E-02 ?(  1.279E-01 1.66E+02 9.30E+00 G  
946.00 0.000E+00 -   1.449E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 -   4.047E-02 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   4.390E-02 1.00E+03 9.70E+00 G  

Pb-212   N   9.5245E-03                                      5.12E+12             
238.63-3.067E-03 ?(P 1.869E-02 2.35E+02 4.36E+01 G  
300.09 1.822E-01 ?(P 2.519E-01 7.52E+01 3.18E+00 G  

Pb-214   N   1.6721E-02                                      5.84E+05             
351.93-7.502E-03 %(P 3.461E-02 4.09E+02 3.56E+01 G  
295.22-3.731E-03 & P 4.812E-02 2.60E+02 1.84E+01 G  
242.00 1.354E-01 ?(  1.047E-01 5.46E+01 7.27E+00 G  

Ra-226   N   1.1431E-01                                      5.84E+05             
186.21 1.143E-01 ?(  2.212E-01 1.24E+02 3.56E+00 G  

Th-234   N  -2.5071E-02                                      1.63E+12             
63.30-2.143E-01 ?(  5.680E-01 1.68E+02 3.75E+00 G  
92.59 1.383E-01  (  2.342E-01 1.09E+02 4.34E+00 G  

Tl-208   N   5.4540E-03                                      5.12E+12             
583.19-2.826E-04 %(P 1.587E-02 1.41E+02 8.50E+01 G  
277.37-1.652E-02 % P 1.519E-01 8.78E+02 6.60E+00 G  
860.53 4.478E-02 &(  1.045E-01 1.53E+02 1.24E+01 G  

U-235    N   1.7700E-03                                      2.57E+11             
143.77-1.233E-02 ?(  9.084E-02 4.53E+02 1.09E+01 G  
205.32-2.816E-02 +   1.785E-01 3.91E+02 5.02E+00 G  
163.36 3.614E-02 ?(  1.652E-01 2.84E+02 5.08E+00 G  
185.72 1.413E-03 &(  1.118E-02 4.89E+02 5.70E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.070E-01 ?   1.561E-01 9.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.68        25.        -4.    -0.002   335.76  -2.143E-01   
Th-234      92.84        27.         7.     0.003   218.78   1.383E-01   
Ac-228      93.35        22.         7.     0.003   191.65   1.504E-01   
U-235       93.35        22.         7.     0.003   191.65   1.070E-01   
U-235      143.95        43.        -2.    -0.001   905.31  -1.233E-02   
U-235      163.33        30.         3.     0.001   567.74   3.614E-02   
U-235      188.23        16.         1.     0.000   977.98   1.413E-03   
U-235      204.79        30.        -2.    -0.001   782.47  -2.816E-02   
Pb-212     238.62        22.        -2.    -0.001   469.04  -3.067E-03  P
Pb-214     242.60        19.        13.     0.005   109.10   1.354E-01   
Pb-212     300.82        16.         7.     0.002   150.32   1.822E-01  P
Eu-152     344.97        19.         1.     0.000  1176.82   3.757E-03   
Pa-234     570.18        14.         3.     0.001   331.19   4.960E-02   
Bi-214     609.26        29.        -5.    -0.002   654.72  -1.649E-02  P
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137     662.71        11.        -1.     0.000   775.95  -2.168E-03   
Eu-152     779.15        15.        -4.    -0.001   317.36  -4.700E-02   
Bi-212     785.95        15.        -2.    -0.001   600.35  -3.646E-01  P
Tl-208     860.99        10.         3.     0.001   305.14   4.478E-02   
Eu-154     873.32         8.         3.     0.001   264.42   5.071E-02   
Eu-152     966.70        11.        -4.    -0.001   267.48  -5.129E-02   
Ac-228     969.76         8.         3.     0.001   312.72   3.319E-02   
Eu-154    1004.75        10.         2.     0.001   386.61   2.814E-02   
Bi-214    1119.63         5.        10.     0.004    90.82   1.415E-01   
Eu-154    1273.31         8.         2.     0.001   527.19   1.117E-02   
Co-60     1333.03         4.        -1.     0.000   680.13  -2.265E-03   
Eu-152    1406.84        11.        -3.    -0.001   318.16  -3.880E-02   
K-40      1460.90        25.       -12.    -0.004   272.84  -2.950E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.2533E-02    1.2533E-02   3.9194E-02    3.9205E-02  4.898E-02
Am-241 #A    0.0000E+00    0.0000E+00   3.6012E-02    3.6012E-02  8.293E-02
Bi-212 #A   -6.4708E-03   -6.4708E-03   3.2198E-01    3.2198E-01  2.264E-01
Bi-214 #A    2.2517E-02    2.2517E-02   2.0450E-02    2.0475E-02  3.911E-02
Co-60  #A   -2.2411E-03   -2.2645E-03   1.5402E-02    1.5402E-02  1.207E-02
Cs-137 #A   -2.1643E-03   -2.1682E-03   1.6824E-02    1.6825E-02  1.348E-02
Eu-152 #A    3.7421E-03    3.7573E-03   4.4217E-02    4.4218E-02  3.592E-02
Eu-154 #A    3.7047E-02    3.7284E-02   8.7316E-02    8.7338E-02  1.007E-01
K-40   #A   -2.9504E-01   -2.9504E-01   1.8477E+00    1.8478E+00  2.911E-01
Pa-234 #A    1.6774E-02    1.6774E-02   5.5555E-02    5.5711E-02  6.860E-02
Pb-212 #A    9.5245E-03    9.5245E-03   1.7276E-02    1.7290E-02  1.869E-02
Pb-214 #A    1.6720E-02    1.6721E-02   1.8243E-02    1.8259E-02  3.461E-02
Ra-226 #A    1.1431E-01    1.1431E-01   2.8419E-01    2.8426E-01  2.212E-01
Th-234 #A   -2.5071E-02   -2.5071E-02   5.0235E-02    5.0291E-02  5.680E-01
Tl-208 #A    5.4540E-03    5.4540E-03   1.6642E-02    1.6646E-02  1.587E-02
U-235  #A    1.7700E-03    1.7700E-03   8.5465E-03    8.5472E-03  9.084E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:35:38

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0478 +0.250272*Channel -5.30228e-008*Channel**2

FWHM (ch) =   3.0243 +0.001191*Channel -7.31501e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.88 -0.08%      0.88     0.90   -2.05%
977.54      244.70   244.65  0.02%      1.05     1.03    1.77%

1375.36      344.28   344.16  0.03%      1.14     1.13    0.46%
3114.47      778.90   779.00 -0.01%      1.51     1.51    0.32%
3855.04      964.08   964.07  0.00%      1.62     1.63   -0.97%
5632.40     1408.01  1408.00  0.00%      1.86     1.85    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00

257 of 387



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 08:39:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

272 of 387



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

280 of 387



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:57:28

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1160 +0.250218*Channel -3.10516e-008*Channel**2

FWHM (ch) =   3.0492 +0.000960*Channel -2.23508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.88   -1.67%
978.76      244.70   244.76 -0.02%      0.99     0.99   -0.02%

1376.40      344.28   344.23  0.02%      1.10     1.08    1.78%
3114.66      778.90   778.93 -0.00%      1.48     1.46    1.64%
3855.20      964.08   964.06  0.00%      1.57     1.60   -2.51%
5631.55     1408.01  1408.01 -0.00%      1.95     1.94    0.51%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:24:34
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:24:34
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0601

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.37      624.   9.65   0.79  1.799E-02
31.09      740.  10.14   1.41  1.797E-02
39.99    10802.   1.47   1.13  1.774E-02
45.47     5321.   2.07   0.81  1.759E-02
46.86     1505.   7.95   0.81  1.756E-02
121.88    85375.   0.37   0.88  1.556E-02   121.78  28.410  9.891E-01 QA122 
244.64    17959.   0.91   1.05  1.231E-02   244.70   7.550  9.903E-01 Qa245 
295.93      976.   7.99   1.00  1.098E-02
344.16    50134.   0.48   1.14  9.739E-03   344.28  26.590  9.922E-01 Qa344 
367.57     1776.   4.65   1.14  9.494E-03
411.03     3614.   2.61   1.12  9.042E-03
443.89     4889.   1.93   1.18  8.701E-03
488.62      741.   9.03   1.19  8.236E-03
563.87      580.   9.93   1.45  7.453E-03
586.24      678.  10.86   1.20  7.221E-03
678.70      577.   8.10   1.43  6.260E-03
688.66     1046.   7.27   1.32  6.156E-03
719.49      332.  17.52   0.96  5.836E-03
778.99    13254.   1.03   1.51  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.65      359.  13.82   1.12  5.102E-03
867.42     4114.   2.27   1.48  4.894E-03
919.53      434.   9.27   1.60  4.703E-03
964.07    12604.   0.99   1.62  4.540E-03   964.08  14.500  9.811E-01 Qa964 

1005.24      741.   8.32   1.66  4.431E-03
1085.92     7970.   1.21   1.70  4.219E-03
1089.86     1416.   4.26   1.71  4.209E-03
1112.03    10890.   1.08   1.72  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.93     1057.   4.85   1.71  3.885E-03
1299.13     1122.   3.83   1.41  3.658E-03
1407.95    13820.   0.88   1.87  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.42      324.   5.67   1.69  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.17    30.25      1501.       624. 3.467E+04   19.31   0.793  -       D
124.53    31.09      2768.       419. 2.332E+04   36.82   0.794  -       D
159.62    39.99      5563.     10802. 6.090E+05    2.94   1.130  -      s 
181.49    45.40      3381.      5321. 3.024E+05    4.13   0.810  -       D
187.05    46.79      6410.      1505. 8.574E+04   15.90   0.812  -       D

1182.56   295.93      1759.       976. 8.882E+04   15.98   1.001  -        
1468.95   367.57      1483.      1776. 1.870E+05    9.30   1.138  -      s 
1642.71   411.03      1477.      3614. 3.997E+05    5.23   1.119  -        
1774.11   443.89      1219.      4889. 5.619E+05    3.86   1.183  -        
1952.99   488.62      1134.       741. 8.999E+04   18.07   1.190  -      s 
2253.92   563.87      1053.       580. 7.784E+04   19.85   1.447  -        
2343.39   586.24      1355.       678. 9.390E+04   21.72   1.204  -      s 
2713.24   678.70       926.       584. 9.328E+04   20.13   1.237  -        
2753.06   688.66      1249.      1046. 1.699E+05   14.55   1.317  -        
2876.39   719.49       985.       332. 5.691E+04   35.04   0.963  -      s 
3241.12   810.65       726.       359. 7.041E+04   27.64   1.125  -      s 
3468.25   867.42      1177.      4114. 8.406E+05    4.54   1.481  -        
3676.79   919.55       592.       434. 9.228E+04   18.54   1.603  -       D
4019.80  1005.24       651.       741. 1.672E+05   16.65   1.656  -      s 
4342.75  1085.83       690.      7970. 1.889E+06    2.43   1.703  -       D
4358.55  1089.78      1110.      1416. 3.364E+05    8.52   1.706  -       D
4447.27  1112.03       654.     10890. 2.624E+06    2.16   1.719  -        
4851.24  1212.93       366.      1057. 2.720E+05    9.71   1.705  -        
5196.40  1299.13       161.      1122. 3.067E+05    7.66   1.413  -        
5830.36  1457.42         3.       324. 9.989E+04   11.34   1.687  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.85   121.88      5079.     85375.   142.292     0.74   0.880 
Qa-245    977.52   244.64      2826.     17959.    29.932     1.81   1.050 
Qa-344   1375.36   344.16      1998.     50134.    83.558     0.95   1.137 
Qa-779   3114.43   778.99      1264.     13254.    22.090     2.06   1.513 
Qa-964   3855.03   964.07       731.     12604.    21.007     1.97   1.616 
Qa-1408  5632.23  1407.95       168.     13820.    23.033     1.75   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8913E-01                                      4.94E+03             
121.78 9.891E-01  (  1.924E-03 3.71E-01 2.84E+01 G  

Qa-245       9.9031E-01                                      4.94E+03             
244.70 9.903E-01  (  6.830E-03 9.05E-01 7.55E+00 G  

Qa-344       9.9225E-01                                      4.94E+03             
344.28 9.922E-01  (  2.061E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0035E+00                                      4.94E+03             
778.90 1.003E+00  (  6.272E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8108E-01                                      4.94E+03             
964.08 9.811E-01  (  4.903E-03 9.86E-01 1.45E+01 G  

Qa-1408      1.0073E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.201E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6958E-01    9.8913E-01   7.3312E-03    1.1316E-01  1.924E-03
Qa-245       8.7062E-01    9.9031E-01   1.7932E-02    1.1447E-01  6.830E-03
Qa-344       8.7232E-01    9.9225E-01   9.4608E-03    1.1367E-01  2.061E-03
Qa-779       8.8218E-01    1.0035E+00   2.0630E-02    1.1640E-01  6.272E-03
Qa-964       8.6251E-01    9.8108E-01   1.9353E-02    1.1366E-01  4.903E-03
Qa-1408      8.8555E-01    1.0073E+00   1.7670E-02    1.1635E-01  2.201E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.243E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9635158E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

326 of 387



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:26:54
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0192

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.87     6808.   1.97   0.82  1.673E-02
45.33     4339.   2.45   0.83  1.660E-02
46.74     1128.   9.89   0.83  1.656E-02
121.75    81174.   0.38   0.89  1.472E-02   121.78  28.410  9.945E-01 QA122 
244.70    17056.   0.92   1.07  1.171E-02   244.70   7.550  9.887E-01 Qa245 
295.96      884.   8.66   1.06  1.046E-02
344.33    48017.   0.48   1.14  9.284E-03   344.28  26.590  9.966E-01 Qa344 
367.71     1570.   4.86   1.12  9.054E-03
411.08     3541.   2.56   1.16  8.628E-03
443.89     4618.   2.15   1.22  8.305E-03
488.51      565.   9.80   1.13  7.867E-03
563.88      460.  13.15   1.36  7.127E-03
586.24      642.  10.78   1.33  6.907E-03
674.54      236.  18.49   1.44  6.039E-03
678.65      530.   8.52   1.45  5.998E-03
688.48     1077.   6.64   1.44  5.903E-03
778.89    12690.   1.04   1.53  5.015E-03   778.90  12.970  9.997E-01 Qa779 
810.64      305.  17.62   1.24  4.898E-03
867.35     3856.   2.45   1.64  4.690E-03
919.41      322.  19.00   1.65  4.499E-03
964.05    12080.   1.01   1.65  4.336E-03   964.08  14.500  9.845E-01 Qa964 

1005.10      629.   8.14   1.26  4.237E-03
1085.84     7930.   1.20   1.75  4.043E-03
1089.80     1302.   4.35   1.75  4.033E-03
1111.96    10598.   1.08   1.67  3.980E-03
1212.82     1084.   4.97   1.50  3.737E-03
1274.42      213.  16.35   0.95  3.589E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.11     1090.   3.57   1.64  3.529E-03
1407.99    13073.   0.91   1.95  3.267E-03  1408.01  20.850  9.834E-01 Qa1408
1457.67      322.   6.12   1.30  3.147E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.29    39.78      6506.      8119. 4.853E+05    3.95   1.154  -      s 
181.34    45.24      3584.      4243. 2.557E+05    5.04   0.830  -       D
186.97    46.65      5622.      1165. 7.031E+04   19.13   0.832  -       D

1183.18   295.96      1718.       884. 8.455E+04   17.32   1.057  -        
1470.04   367.71      1331.      1570. 1.734E+05    9.73   1.115  -        
1643.42   411.08      1345.      3541. 4.104E+05    5.13   1.157  -        
1774.62   443.89      1456.      4618. 5.560E+05    4.30   1.224  -        
1953.02   488.51       893.       565. 7.184E+04   19.59   1.130  -        
2254.40   563.88      1185.       460. 6.456E+04   26.30   1.357  -        
2343.81   586.24      1219.       642. 9.292E+04   21.56   1.329  -        
2713.77   678.75       928.       516. 8.596E+04   22.90   1.152  -        
2752.68   688.48      1121.      1077. 1.825E+05   13.27   1.444  -        
3241.30   810.64       810.       305. 6.235E+04   35.24   1.239  -        
3468.15   867.35      1231.      3856. 8.222E+05    4.89   1.637  -        
3676.40   919.41       879.       322. 7.163E+04   38.00   1.648  -      s 
4019.22  1005.10       498.       629. 1.485E+05   16.28   1.260  -      s 
4342.26  1085.78       589.      7930. 1.961E+06    2.41   1.749  -       D
4358.12  1089.74       954.      1302. 3.228E+05    8.70   1.751  -       D
4446.79  1111.96       575.     10598. 2.663E+06    2.16   1.665  -        
4850.42  1212.82       396.      1084. 2.901E+05    9.95   1.504  -      s 
5096.94  1274.42       200.       213. 5.936E+04   32.70   0.945  -      s 
5195.77  1299.11       117.      1090. 3.089E+05    7.13   1.639  -        
5830.42  1457.67        14.       322. 1.022E+05   12.25   1.297  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.87   121.75      5096.     81174.   135.290     0.76   0.892 
Qa-245    978.28   244.70      2588.     17056.    28.427     1.84   1.071 
Qa-344   1376.55   344.33      1803.     48017.    80.028     0.97   1.143 
Qa-779   3114.28   778.89      1218.     12690.    21.150     2.09   1.531 
Qa-964   3855.00   964.05       720.     12080.    20.133     2.03   1.654 
Qa-1408  5631.55  1407.99       193.     13073.    21.789     1.81   1.950 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9453E-01                                      4.94E+03             
121.78 9.945E-01  (  2.038E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8873E-01                                      4.94E+03             
244.70 9.887E-01  (  6.871E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9662E-01                                      4.94E+03             
344.28 9.966E-01  (  2.054E-03 4.84E-01 2.66E+01 G  

Qa-779       9.9974E-01                                      4.94E+03             
778.90 9.997E-01  (  6.406E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8455E-01                                      4.94E+03             
964.08 9.845E-01  (  5.096E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8338E-01                                      4.94E+03             
1408.01 9.834E-01  (  2.433E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7433E-01    9.9453E-01   7.5903E-03    1.1379E-01  2.038E-03
Qa-245       8.6923E-01    9.8873E-01   1.8170E-02    1.1433E-01  6.871E-03
Qa-344       8.7617E-01    9.9662E-01   9.6434E-03    1.1419E-01  2.054E-03
Qa-779       8.7891E-01    9.9974E-01   2.0881E-02    1.1603E-01  6.406E-03
Qa-964       8.6555E-01    9.8455E-01   1.9937E-02    1.1415E-01  5.096E-03
Qa-1408      8.6453E-01    9.8338E-01   1.7836E-02    1.1367E-01  2.433E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.229E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9475417E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130501001_QCAsLeft.An1

Acquisition information
Start time:                 5/1/2013 08:07:53
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0287

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.67     8410.   2.04   1.14  1.739E-02
45.21     4402.   2.39   0.78  1.723E-02
46.56     1361.   8.35   0.78  1.719E-02
121.76    82546.   0.38   0.86  1.492E-02   121.78  28.410  9.970E-01 QA122 
244.76    16584.   0.97   0.98  1.122E-02   244.70   7.550  1.003E+00 Qa245 
295.94      850.   8.69   0.94  1.013E-02
344.23    46558.   0.50   1.11  9.109E-03   344.28  26.590  9.843E-01 Qa344 
367.62     1680.   4.93   1.14  8.882E-03
411.07     3411.   2.50   1.18  8.463E-03
443.92     4724.   2.00   1.20  8.147E-03
488.65      659.  10.11   1.22  7.715E-03
564.14      499.  14.05   1.27  6.987E-03
586.33      569.  11.91   1.34  6.773E-03
678.69      535.  10.14   1.41  5.882E-03
688.67      900.   9.33   1.35  5.786E-03
778.93    12496.   1.05   1.47  4.916E-03   778.90  12.970  1.003E+00 Qa779 
867.43     3651.   2.00   1.55  4.574E-03
964.05    11813.   1.04   1.63  4.202E-03   964.08  14.500  9.926E-01 Qa964 

1005.11      641.   8.09   1.84  4.107E-03
1085.86     7860.   1.21   1.72  3.922E-03
1089.77     1329.   4.39   1.72  3.913E-03
1112.05    10394.   1.12   1.79  3.862E-03
1212.92     1137.   4.66   1.76  3.630E-03
1299.11     1083.   3.78   1.77  3.432E-03
1408.01    13033.   0.91   1.94  3.182E-03  1408.01  20.850  1.006E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501001_QCAsLeft.An1       

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.03    39.67      7766.      8410. 4.836E+05    4.08   1.135  -      s 
181.15    45.18      3334.      4402. 2.555E+05    4.78   0.782  -       D
186.56    46.53      5772.      1361. 7.919E+04   16.69   0.783  -       D

1183.33   295.94      1647.       850. 8.390E+04   17.39   0.939  -        
1469.92   367.62      1478.      1680. 1.891E+05    9.86   1.137  -      s 
1643.60   411.07      1210.      3411. 4.030E+05    5.00   1.182  -        
1774.95   443.92      1238.      4724. 5.798E+05    4.00   1.205  -        
1953.81   488.65      1148.       659. 8.546E+04   20.23   1.221  -      s 
2255.66   564.14      1426.       499. 7.143E+04   28.11   1.272  -        
2344.38   586.33      1256.       569. 8.398E+04   23.82   1.341  -        
2713.74   678.69       828.       535. 9.088E+04   20.27   1.413  -        
2753.64   688.67      1504.       900. 1.556E+05   18.67   1.354  -        
3468.58   867.43      1095.      3706. 8.102E+05    4.72   1.490  -        
4019.33  1005.11       525.       641. 1.561E+05   16.17   1.840  -        
4342.41  1085.82       565.      7860. 2.004E+06    2.41   1.721  -       D
4358.04  1089.73      1038.      1329. 3.396E+05    8.78   1.724  -       D
4447.20  1112.05       734.     10394. 2.691E+06    2.25   1.789  -        
4850.77  1212.92       371.      1137. 3.132E+05    9.32   1.757  -        
5195.66  1299.11       130.      1083. 3.157E+05    7.57   1.766  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5818.     82546.   137.577     0.76   0.859 
Qa-245    978.75   244.76      3011.     16584.    27.639     1.94   0.983 
Qa-344   1376.38   344.23      1990.     46558.    77.598     0.99   1.110 
Qa-779   3114.61   778.93      1197.     12496.    20.827     2.10   1.472 
Qa-964   3855.09   964.05       786.     11813.    19.688     2.07   1.634 
Qa-1408  5631.45  1408.01       198.     13033.    21.722     1.82   1.941 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9703E-01                                      4.94E+03             
121.78 9.970E-01  (  2.147E-03 3.82E-01 2.84E+01 G  

Qa-245       1.0025E+00                                      4.94E+03             
244.70 1.003E+00  (  7.730E-03 9.71E-01 7.55E+00 G  

Qa-344       9.8425E-01                                      4.94E+03             
344.28 9.843E-01  (  2.197E-03 4.95E-01 2.66E+01 G  

Qa-779       1.0034E+00                                      4.94E+03             
778.90 1.003E+00  (  6.473E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9265E-01                                      4.94E+03             
964.08 9.926E-01  (  5.489E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.530E-03 9.12E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7726E-01    9.9703E-01   7.6168E-03    1.1408E-01  2.147E-03
Qa-245       8.8212E-01    1.0025E+00   1.9465E-02    1.1610E-01  7.730E-03
Qa-344       8.6602E-01    9.8425E-01   9.7450E-03    1.1279E-01  2.197E-03
Qa-779       8.8284E-01    1.0034E+00   2.1113E-02    1.1648E-01  6.473E-03
Qa-964       8.7341E-01    9.9265E-01   2.0554E-02    1.1517E-01  5.489E-03
Qa-1408      8.8500E-01    1.0058E+00   1.8342E-02    1.1628E-01  2.530E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.267E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9856715E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:45:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:45:32
Live time:                600
Real time:                683
Dead time:                 12.10 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0266

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8516.   2.01   1.08  1.739E-02
45.23     4369.   2.39   0.81  1.723E-02
46.58     1291.   8.78   0.81  1.719E-02
121.76    83281.   0.38   0.86  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16610.   0.94   0.99  1.122E-02   244.70   7.550  1.005E+00 Qa245 
295.94      933.   7.95   1.17  1.013E-02
344.23    47130.   0.49   1.10  9.109E-03   344.28  26.590  9.972E-01 Qa344 
367.59     1625.   4.94   1.10  8.883E-03
411.06     3276.   2.57   1.19  8.463E-03
443.91     4566.   2.07   1.16  8.147E-03
488.65      529.  10.74   1.09  7.715E-03
563.93      504.  12.44   0.90  6.989E-03
586.27      592.  10.14   1.28  6.774E-03
678.74      577.  10.79   1.54  5.882E-03
688.68      870.   6.68   1.32  5.786E-03
719.48      403.  11.55   1.41  5.489E-03
778.92    12412.   1.07   1.48  4.916E-03   778.90  12.970  9.975E-01 Qa779 
810.45      392.  14.88   1.69  4.794E-03
867.40     3779.   2.39   1.45  4.575E-03
964.06    12094.   1.06   1.57  4.202E-03   964.08  14.500  1.017E+00 Qa964 

1005.18      603.   8.41   1.48  4.107E-03
1085.84     7739.   1.21   1.70  3.922E-03
1089.80     1285.   4.55   1.70  3.913E-03
1112.06    10257.   1.16   1.72  3.862E-03
1212.85     1046.   4.51   1.74  3.630E-03
1299.30     1055.   3.79   1.71  3.431E-03
1408.00    12975.   0.90   1.95  3.182E-03  1408.01  20.850  1.002E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.61      302.   6.40   0.99  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.04    39.68      7704.      8516. 4.896E+05    4.02   1.081  -      s 
181.24    45.20      3248.      4369. 2.536E+05    4.77   0.806  -       D
186.63    46.55      5776.      1291. 7.511E+04   17.56   0.808  -       D

1183.38   295.94      1633.       933. 9.213E+04   15.90   1.174  -      s 
1469.80   367.59      1418.      1625. 1.829E+05    9.88   1.096  -      s 
1643.60   411.06      1199.      3276. 3.871E+05    5.15   1.193  -        
1774.97   443.91      1279.      4566. 5.605E+05    4.14   1.161  -        
1953.85   488.65       963.       529. 6.857E+04   21.47   1.087  -        
2254.84   563.93      1222.       504. 7.208E+04   24.87   0.898  -      s 
2344.20   586.27      1037.       592. 8.734E+04   20.28   1.281  -        
2713.99   678.74       998.       577. 9.807E+04   21.57   1.539  -        
2753.71   688.68       864.       870. 1.503E+05   13.37   1.324  -        
2876.75   719.44       850.       412. 7.513E+04   25.62   1.280  -        
3240.74   810.45       862.       392. 8.187E+04   29.76   1.694  -        
3468.54   867.40      1185.      3779. 8.260E+05    4.78   1.454  -        
4019.68  1005.18       492.       603. 1.468E+05   16.82   1.481  -        
4342.40  1085.83       542.      7739. 1.973E+06    2.43   1.699  -       D
4358.22  1089.79      1065.      1285. 3.284E+05    9.10   1.702  -       D
4447.26  1112.06       802.     10257. 2.656E+06    2.32   1.724  -        
4850.54  1212.85       302.      1046. 2.883E+05    9.01   1.741  -        
5196.48  1299.30       125.      1055. 3.073E+05    7.57   1.706  -        
5830.04  1457.61        13.       302. 9.838E+04   12.80   0.995  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.13   121.76      5734.     83281.   138.801     0.76   0.864 
Qa-245    978.76   244.76      2624.     16610.    27.684     1.87   0.992 
Qa-344   1376.40   344.23      1982.     47130.    78.550     0.98   1.102 
Qa-779   3114.64   778.92      1347.     12412.    20.687     2.15   1.482 
Qa-964   3855.19   964.06       938.     12094.    20.157     2.11   1.566 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.49  1408.00       147.     12975.    21.625     1.81   1.950 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0067E+00                                      4.94E+03             
121.78 1.007E+00  (  2.133E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0050E+00                                      4.94E+03             
244.70 1.005E+00  (  7.221E-03 9.37E-01 7.55E+00 G  

Qa-344       9.9717E-01                                      4.94E+03             
344.28 9.972E-01  (  2.195E-03 4.91E-01 2.66E+01 G  

Qa-779       9.9746E-01                                      4.94E+03             
778.90 9.975E-01  (  6.872E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0171E+00                                      4.94E+03             
964.08 1.017E+00  (  6.001E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0022E+00                                      4.94E+03             
1408.01 1.002E+00  (  2.182E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

343 of 387



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:57:46
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8507E-01    1.0067E+00   7.6420E-03    1.1519E-01  2.133E-03
Qa-245       8.8353E-01    1.0050E+00   1.8832E-02    1.1627E-01  7.221E-03
Qa-344       8.7665E-01    9.9717E-01   9.7852E-03    1.1426E-01  2.195E-03
Qa-779       8.7691E-01    9.9746E-01   2.1444E-02    1.1588E-01  6.872E-03
Qa-964       8.9418E-01    1.0171E+00   2.1484E-02    1.1809E-01  6.001E-03
Qa-1408      8.8106E-01    1.0022E+00   1.8107E-02    1.1584E-01  2.182E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.297E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0256739E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130507002_BG                                                              
Acquired: 5/7/2013 07:41:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:41:40
Live time:                600
Real time:                602
Dead time:                  0.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.3542E+00
Eu-154  <    6.5486E+00
K-40    <    3.0126E+01
Pa-234  <    1.3933E+00
Pb-212  <    2.0206E+00
Pb-214  <    1.5975E+00
Ra-226  <    1.1147E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.4915E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

349 of 387



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:44:53
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.7247E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.5025E+00
Pb-214  <    4.2709E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    2.5030E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130501002_BG.An1

Acquisition information
Start time:                 5/1/2013 08:24:33
Live time:                600
Real time:                601
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.8428E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.7010E+01
Pa-234  <    2.5257E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.7077E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    9.4968E-01
U-235   <    4.9796E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/1/2013 08:34:40
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130507002_BG                                                              
Acquired: 5/7/2013 07:58:49
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:58:49
Live time:                600
Real time:                602
Dead time:                  0.25 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.6372E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    4.3746E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.7001E+00
Ra-226  <    1.4578E+01
Th-234  <    1.0753E+01
Tl-208  <    1.8994E+00
U-235   <    3.5211E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513183324

Instrument : HPGE02                           Begun : 05/07/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:24    1.0    1                     

002     2_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:41    1.0                          

003     2_20130507_003     MSS        244533-016               Soil       197163    05/07/13 07:57    1.0                          

004     2_20130507_004     IDUP       QC684278                 Soil       197163    05/07/13 09:08    1.0                 MASS-    

005     2_20130507_005     SAMPLE     244408-001               Soil       196911    05/07/13 12:29    1.0                 MASS-    

006     2_20130507_006     SAMPLE     244408-004               Soil       196911    05/07/13 13:20    1.0                          

007     2_20130507_007     MSS        244408-008               Soil       196911    05/07/13 14:07    1.0                          

008     2_20130507_008     IDUP       QC683472                 Soil       196911    05/07/13 14:55    1.0                          

009     2_20130507_009     SAMPLE     244408-010               Soil       196911    05/07/13 16:31    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1

372 of 387



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533183345

Instrument : HPGE04                           Begun : 05/07/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:45    1.0    1                     

002     4_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:58    1.0                          

003     4_20130507_003     SAMPLE     244533-018               Soil       197163    05/07/13 08:11    1.0                 MASS-    

004     4_20130507_004     SAMPLE     244408-003               Soil       196911    05/07/13 12:33    1.0                          

005     4_20130507_005     SAMPLE     244408-006               Soil       196911    05/07/13 13:23    1.0                          

006     4_20130507_006     SAMPLE     244408-009               Soil       196911    05/07/13 14:10    1.0                 MASS+    

007     4_20130507_007     MSS        244408-011               Soil       196911    05/07/13 14:59    1.0                 MASS+    

008     4_20130507_008     SAMPLE     244408-012               Soil       196911    05/07/13 16:34    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:06

Batch Number : 196911                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 01-APR-2013 16:41              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244163-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  GS 186                     

1      244408-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  RA226     alias:244163-001 

2      244163-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  GS 186                     

2      244408-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  RA226     alias:244163-002 

3      244163-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  GS 186                     

3      244408-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  RA226     alias:244163-003 

4      244163-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  GS 186                     

4      244408-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  RA226     alias:244163-004 

5      244163-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  GS 186                     

5      244408-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  RA226     alias:244163-005 

6      244163-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  GS 186                     

6      244408-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  RA226     alias:244163-006 

7      244163-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  GS 186                     

7      244408-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  RA226     alias:244163-007 

8      244163-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  GS 186                     

8      244408-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  RA226     alias:244163-008 

9      244163-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  GS 186                     

9      244408-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  RA226     alias:244163-009 

10     244163-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  GS 186                     

10     244408-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  RA226     alias:244163-010 

11     244163-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

11     244408-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:244163-011 

12     244163-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  GS 186                     

12     244408-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  RA226     alias:244163-012 

13     244164-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  GS 186                     

13     244409-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  RA226     alias:244164-001 

14     244164-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  GS 186                     

14     244409-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  RA226     alias:244164-002 

15     244164-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  GS 186                     

15     244409-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  RA226     alias:244164-003 

16     244164-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  GS 186                     

16     244409-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  RA226     alias:244164-004 

17     244164-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  GS 186                     

17     244409-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  RA226     alias:244164-005 

18     244164-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  GS 186                     

18     244409-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  RA226     alias:244164-006 

QC1    QC682252    BLANK               306.11  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:47  GS 186                     

QC2    QC682253    LCS                 297.91  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:30  GS 186                     

8      QC682254    IDUP of 244163-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  GS 186                     

11     QC682255    SDUP of 244163-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

8      QC683472    IDUP of 244408-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  RA226     alias:QC682254   

11     QC683473    SDUP of 244408-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:QC682255   

Page 1 of 1
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 3, 2013. 

LDC project# 29835L: 

SDG# 

244409 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29835LCov_HPSCT012.wpd 



Please feel free to contact us if you have any questions. 

Sincerely, 

s/1~~ !'vv 
Andrew Kong 
Project Manager/Chemist 

29835LCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29835MCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

01-Apr-2013 12-PCT-317-038 244409-006 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-037 244409-005 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-036 244409-004 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-035 244409-003 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-034 244409-002 N GEN PREP HASL300 3 

01-Apr-2013 12-PCT-317-033 244409-001 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29835MCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244409 

EDD Filename: 244409 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29835MCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29835MCov _HPSCT012.wpd 



Quality Control 
Outlier Reports 

244409 
(No Outliers) 



LDC #: 29835L35 

SDG #: 244409 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: C:,/'-f /r '3 
Page:~of~ 

Reviewer: dl,..., 
2nd Reviewer: ~ . 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea 

I. Technical holdino times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix spike/Matrix spike duplicates 

VI. Duplicates 

VII. Laboratory control samples 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(II Ci=lrJ I- --·I-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: \ \ 
~\ 

1 12-PCT-317-033 11 

2 12-PCT-317-034 12 

3 12-PCT-317-035 13 

4 12-PCT-317-036 14 

5 12-PCT-317-037 15 

6 12-PCT-317-038 16 

7 17 

8 18 

9 19 

10 20 

I I Commeats 
..... Samolino dates: '1/1 !,~ 
A 
A 
-

N 

~ w 
N /_C,S 
N 

N 

N 

......., 

-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 
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Laboratory Job Number 244409
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-317-033       244409-001
12-PCT-317-034       244409-002
12-PCT-317-035       244409-003
12-PCT-317-036       244409-004
12-PCT-317-037       244409-005
12-PCT-317-038       244409-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/16/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244409
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/09/13
Samples Received:         04/01/13

This data package contains sample and QC results for six undef samples,
requested for the above referenced project on 04/09/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

QC682253 was analysed with < 300 grams in the can. 244409-006 and QC683473
were analysed with > 400 grams in the can.

No other analytical problems were encountered.

Page 1 of 1
12.0
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Chain of Custody
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r■:;;:) TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

S D" CA92101 

Chain-of-Custody Record TS 00425 Page 1 of 1 

an 1ego, 

£F 4/Z.113 
Project Name PO Number G s A LABORATORY NAME 

Parcel C Trench Survey N/A A R L Project Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

A A Sampler Ame Airbill Number s LABORATORY ID -A4-
~ R,Jf.~10-J N/A p 2441v cf 'f-). 1_") 

Project Contact Project Contfct Phone E 

cR l/ V t/0 9-/ r}/')'7tiZ~ )I. /if #,<J/13 Rick Weingarz 415-615-2733 C ~ 
TIME Containers TYPE T 

1 COMMENTS LOCATION 
fl 

SAMPLE ID SAMPLE_ID DATE LEVEL A 1 1 .. T -
12-PCT-317-033 411/2013 (1-)) 1 2 S1 ~ □ □ lllllllllllillillllllll~lllllllll~llmHIIIIIIIIIIIII 
12-PCT-317-034 411/2013 11'-I, 1 2 S1 ~ □ □ IIIIWIIIUIWIIIIIIIIIIIIIIIIHHllllffllll 
12-PCT-317:035 411/2013 1 \c..f (.) 1 2 S1 ~ □ □ IIIHllfflllWIIIDIIIIUIIIIIIIIIHIIII 
12-PCT-317-036 411/2013 \11,' 1 2 S1 ~ □ □ l!IIHIIIII IIIIIII IIII I Hiil llllHD II 11111111111 

' t2-PCT-317-037 411/2013 11io 1 2 S1 ~ □ □ IIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIHmlllHU 
~-PCT-317-038 411/2013 I\' \ 1 2 -S1 ~ □ □ lllllllltlllllffllllWRlll!llll!lllllll!III " -

Date . J Received by; (signature) 
0 l/ o / I) ~~ 

Time I r r◊ Company C::::: 4:....,-- TU:317 

Date Received by: (signature) · Systematic 

Time Company 

elinqulshed by: (signature) Date Received by: (signature) SAMPLE CONDITJON UPON RECEIPT (FOR UBORATORY) 
_______ ..__ ___ ~---+------------ti TEMPERATIIJlE: SAMPLE co~.ITION, COOL]1:RSE,U,: 

Time Company 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-033                Received:        04/01/13                      
Lab ID:          244409-001                    Prepared:        04/02/13 12:06                
Matrix:          Soil                          Analyzed:        05/07/13 16:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 12:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03122 U        0.1800         0.1463            0.9     
Bismuth-212                          0.4241           0.3720         0.2387                    
Bismuth-214                          0.3526           0.08341        0.04002                   
Cesium-137                          -0.004310 U       0.02725        0.02198           0.07    
Cobalt-60                            0.008104 U       0.02519        0.01935           0.03    
Europium-152                         0.01155 U        0.05740        0.04530           0.1     
Europium-154                         0.01984 U        0.02545        0.1876            0.2     
Lead-212                             0.3918           0.07167        0.03664                   
Lead-214                             0.4661           0.08193        0.03750                   
Potassium-40                         9.932            1.078          0.3078                    
Protactinium-234                     0.03188 U        0.05797        0.08551                   
Radium-226 (By Bismuth-214)          0.3526           0.08341        0.04002           0.2     
Thallium-208                         0.1428           0.03877        0.01481                   
Thorium-232 (By Actinium-228)        0.4143           0.1027         0.06350           0.9     
Thorium-234                          0.9239 U         1.488          1.171                     
Uranium-235                          0.009674 U       0.01964        0.1562            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-034                Received:        04/01/13                      
Lab ID:          244409-002                    Prepared:        04/02/13 12:15                
Matrix:          Soil                          Analyzed:        05/08/13 08:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   392.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 12:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.05737 U        0.1710         0.1382            0.9    
Bismuth-212                          1.282            0.3628         0.1332                   
Bismuth-214                          0.7470           0.09981        0.03746                  
Cesium-137                          -0.005194 U       0.02510        0.02021           0.07   
Cobalt-60                            0 U              0.009394       0.01308           0.03   
Europium-152                         0.02274 U        0.04786        0.04987           0.1    
Europium-154                         0.01450 U        0.08705        0.1609            0.2    
Lead-212                             0.8024           0.08531        0.04112                  
Lead-214                             0.7769           0.09310        0.03381                  
Potassium-40                         7.570            0.8509         0.2711                   
Protactinium-234                     0.01818 U        0.03515        0.1062                   
Radium-226 (By Bismuth-214)          0.7470           0.09981        0.03746           0.2    
Thallium-208                         0.3045           0.05119        0.02102                  
Thorium-232 (By Actinium-228)        1.136            0.1951         0.06311           0.9    
Thorium-234                          0.6672 U         1.524          1.229                    
Uranium-235                          0.06673 U        0.03306        0.1524            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-035                Received:        04/01/13                      
Lab ID:          244409-003                    Prepared:        04/02/13 12:29                
Matrix:          Soil                          Analyzed:        05/08/13 08:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   363.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01004 U        0.1658         0.1360            0.9    
Bismuth-212                          0.3404           0.3729         0.2298                   
Bismuth-214                          0.3845           0.08192        0.03921                  
Cesium-137                           0.001182 U       0.02238        0.01830           0.07   
Cobalt-60                           -0.001184 U       0.003309       0.02118           0.03   
Europium-152                         0.02262 U        0.04145        0.04676           0.1    
Europium-154                         0.01354 U        0.03896        0.1414            0.2    
Lead-212                             0.4979           0.07812        0.03962                  
Lead-214                             0.4553           0.07237        0.04234                  
Potassium-40                         9.435            0.9550         0.2584                   
Protactinium-234                    -0.05132 U        0.09722        0.07725                  
Radium-226 (By Bismuth-214)          0.3845           0.08192        0.03921           0.2    
Thallium-208                         0.1572           0.03585        0.01423                  
Thorium-232 (By Actinium-228)        0.5619           0.1305         0.05549           0.9    
Thorium-234                          0.2643 U         1.470          1.198                    
Uranium-235                          0.05444 U        0.03882        0.1340            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-036                Received:        04/01/13                      
Lab ID:          244409-004                    Prepared:        04/02/13 12:30                
Matrix:          Soil                          Analyzed:        05/08/13 08:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:31                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01116 U        0.1541        0.1262            0.9     
Bismuth-212                          0.5487           0.3185        0.1636                    
Bismuth-214                          0.2836           0.07899       0.03858                   
Cesium-137                          -0.0008472 U      0.02054       0.01681           0.07    
Cobalt-60                            0.008275 U       0.02654       0.02059           0.03    
Europium-152                         0.03786 U        0.04707       0.05347           0.1     
Europium-154                         0.01661 U        0.04383       0.1877            0.2     
Lead-212                             0.3320           0.06286       0.03256                   
Lead-214                             0.3801           0.08145       0.04679                   
Potassium-40                        10.51             1.044         0.2426                    
Protactinium-234                     0.03058 U        0.07308       0.07762                   
Radium-226 (By Bismuth-214)          0.2836           0.07899       0.03858           0.2     
Thallium-208                         0.1099           0.04210       0.02108                   
Thorium-232 (By Actinium-228)        0.4226           0.1037        0.03720           0.9     
Thorium-234                          0.9235 U         1.327         1.038                     
Uranium-235                          0.04892 U        0.03340       0.1368            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0

9 of 323



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-037                Received:        04/01/13                      
Lab ID:          244409-005                    Prepared:        04/02/13 12:40                
Matrix:          Soil                          Analyzed:        05/08/13 09:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:20                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.02423 U         0.1476        0.1200            0.9     
Bismuth-212                          0.4247            0.4523        0.2744                    
Bismuth-214                          0.4052            0.09348       0.04198                   
Cesium-137                           0.0004203 U       0.02565       0.02108           0.07    
Cobalt-60                           -0.00009888 U      0.02512       0.02068           0.03    
Europium-152                         0.03111 U         0.06096       0.05711           0.1     
Europium-154                         0.001966 U        0.1680        0.1381            0.2     
Lead-212                             0.4514            0.08320       0.04491                   
Lead-214                             0.4818            0.08815       0.04765                   
Potassium-40                         9.925             1.042         0.2904                    
Protactinium-234                     0.01763 U         0.03669       0.1032                    
Radium-226 (By Bismuth-214)          0.4052            0.09348       0.04198           0.2     
Thallium-208                         0.1705            0.04651       0.01999                   
Thorium-232 (By Actinium-228)        0.6476            0.1467        0.04903           0.9     
Thorium-234                          0.6345 U          1.343         1.070                     
Uranium-235                          0.05342 U         0.03975       0.1285            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-038                Received:        04/01/13                      
Lab ID:          244409-006                    Prepared:        04/02/13 12:46                
Matrix:          Soil                          Analyzed:        05/08/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   404.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:11                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.03861 U        0.1716        0.1396            0.9     
Bismuth-212                          0.6111           0.4000        0.2514                    
Bismuth-214                          0.7155           0.1021        0.03812                   
Cesium-137                           0.005319 U       0.02238       0.01791           0.07    
Cobalt-60                           -0.0006306 U      0.02479       0.02034           0.03    
Europium-152                         0.05072          0.03952       0.04242           0.1     
Europium-154                         0.02573 U        0.03645       0.1153            0.2     
Lead-212                             0.7609           0.07835       0.03609                   
Lead-214                             0.7662           0.09580       0.03673                   
Potassium-40                         7.490            0.7941        0.2054                    
Protactinium-234                     0.01015 U        0.01213       0.09994                   
Radium-226 (By Bismuth-214)          0.7155           0.1021        0.03812           0.2     
Thallium-208                         0.3023           0.04468       0.01588                   
Thorium-232 (By Actinium-228)        1.068            0.1337        0.03079           0.9     
Thorium-234                          1.095 U          1.554         1.236                     
Uranium-235                          0.08708 U        0.04278       0.1527            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/02/13 12:47                
Lab ID:          QC682252                      Analyzed:        05/01/13 09:44                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.03601        0.08293           0.9    
Bismuth-212                         -0.006471 U       0.3220         0.2264                   
Bismuth-214                          0.02252 U        0.02045        0.03911                  
Cesium-137                          -0.002168 U       0.01682        0.01348           0.07   
Cobalt-60                           -0.002265 U       0.01540        0.01207           0.03   
Europium-152                         0.003757 U       0.04422        0.03592           0.1    
Europium-154                         0.03728 U        0.08732        0.1007            0.2    
Lead-212                             0.009525 U       0.01728        0.01869                  
Lead-214                             0.01672 U        0.01824        0.03461                  
Potassium-40                        -0.2950 U         1.848          0.2911                   
Protactinium-234                     0.01677 U        0.05556        0.06860                  
Radium-226 (By Bismuth-214)          0.02252 U        0.02045        0.03911           0.2    
Thallium-208                         0.005454 U       0.01664        0.01587                  
Thorium-232 (By Actinium-228)        0.01253 U        0.03919        0.04898           0.9    
Thorium-234                         -0.02507 U        0.05024        0.5680                   
Uranium-235                          0.001770 U       0.008547       0.09084           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/02/13 09:30                
Type:            LCS                           Analyzed:        05/01/13 11:08                
Lab ID:          QC682253                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   297.91 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.33                0.4520    110.2  54-146  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Sampled:         04/01/13 13:14                
Type:            SDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-011                    Prepared:        04/02/13 11:53                
Lab ID:          QC683473                      Analyzed:        05/07/13 14:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   411.88 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    0.04006 U     0.1610       0.1263 U       0.1651      0.1293           0.9    NC    40  NC     1   

Bismuth-212                      0.4648        0.3679       0.6479         0.3524      0.2121                  32.90 40  0.2541 1   

Bismuth-214                      0.5275        0.08979      0.5605         0.08778     0.03267                 6.055 40  0.1855 1   

Cesium-137                       0.001865 U    0.01950     -0.008110 U     0.02631     0.02098          0.07   NC    40  NC     1   

Cobalt-60                        0.006457 U    0.01781      0.0001835 U    0.01569     0.01289          0.03   NC    40  NC     1   

Europium-152                     0.01751 U     0.03534      0.04735        0.06517     0.04510          0.1    NC    40  NC     1   

Europium-154                     0.009981 U    0.02826      0.02470 U      0.06055     0.1389           0.2    NC    40  NC     1   

Lead-212                         0.6090        0.08862      0.6938         0.09972     0.04315                 13.03 40  0.4506 1   

Lead-214                         0.5793        0.09044      0.6039         0.09189     0.03766                 4.155 40  0.1348 1   

Potassium-40                     7.883         0.8731       8.125          0.9709      0.2788                  3.031 40  0.1316 1   

Protactinium-234                 0.02218 U     0.03360     -0.003454 U     0.005907    0.09505                 NC    40  NC     1   

Radium-226 (By Bismuth-214)      0.5275        0.08979      0.5605         0.08778     0.03267          0.2    6.055 40  0.1855 1   

Thallium-208                     0.2251        0.04202      0.2409         0.04282     0.01419                 6.789 40  0.1865 1   

Thorium-232 (By Actinium-228)    0.7422        0.1320       0.7974         0.1556      0.06068          0.9    7.172 40  0.1920 1   

Thorium-234                      0.7336 U      0.4684       0.5810 U       0.3733      1.291                   NC    40  NC     1   

Uranium-235                      0.06155 U     0.03384      0.06428 U      0.03525     0.1459           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:30:42

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0891 +0.250267*Channel -5.27324e-008*Channel**2

FWHM (ch) =   3.0754 +0.001122*Channel -6.1313e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.91     0.90    0.61%
977.43      244.70   244.66  0.02%      1.03     1.03   -0.09%

1375.19      344.28   344.15  0.04%      1.11     1.13   -1.01%
3114.33      778.90   778.99 -0.01%      1.51     1.49    1.28%
3854.98      964.08   964.08  0.00%      1.61     1.62   -0.86%
5632.31     1408.01  1407.99  0.00%      1.86     1.86    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:19:56
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

23 of 323



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130508002_BG                                                              
Acquired: 5/8/2013 07:33:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513184759

Instrument : HPGE02                           Begun : 05/08/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:19    1.0    1                     

002     2_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 07:33    1.0                          

003     2_20130508_003     SAMPLE     244409-002               Soil       196911    05/08/13 08:00    1.0                          

004     2_20130508_004     SAMPLE     244409-005               Soil       196911    05/08/13 09:12    1.0                          

005     2_20130508_005     LCS        QC684131                 Soil       197354    05/08/13 10:11    1.0    2                     

006     2_20130508_006     SDUP       QC684240                 Soil       197163    05/08/13 11:24    1.0                 MASS-    

007     2_20130508_007     MSS        244536-007               Soil       197092    05/08/13 13:54    1.0                          

008     2_20130508_008     SAMPLE     244536-004               Soil       197092    05/08/13 14:45    1.0                          

009     2_20130508_009     SAMPLE     244536-001               Soil       197092    05/08/13 15:40    1.0                          

010     2_20130508_010     SAMPLE     244536-012               Soil       197092    05/08/13 16:35    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

35 of 323



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

38 of 323



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:07

Batch Number : 196911                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 01-APR-2013 16:41              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244163-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  GS 186                     

1      244408-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  RA226     alias:244163-001 

2      244163-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  GS 186                     

2      244408-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  RA226     alias:244163-002 

3      244163-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  GS 186                     

3      244408-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  RA226     alias:244163-003 

4      244163-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  GS 186                     

4      244408-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  RA226     alias:244163-004 

5      244163-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  GS 186                     

5      244408-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  RA226     alias:244163-005 

6      244163-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  GS 186                     

6      244408-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  RA226     alias:244163-006 

7      244163-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  GS 186                     

7      244408-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  RA226     alias:244163-007 

8      244163-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  GS 186                     

8      244408-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  RA226     alias:244163-008 

9      244163-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  GS 186                     

9      244408-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  RA226     alias:244163-009 

10     244163-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  GS 186                     

10     244408-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  RA226     alias:244163-010 

11     244163-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

11     244408-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:244163-011 

12     244163-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  GS 186                     

12     244408-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  RA226     alias:244163-012 

13     244164-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  GS 186                     

13     244409-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  RA226     alias:244164-001 

14     244164-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  GS 186                     

14     244409-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  RA226     alias:244164-002 

15     244164-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  GS 186                     

15     244409-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  RA226     alias:244164-003 

16     244164-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  GS 186                     

16     244409-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  RA226     alias:244164-004 

17     244164-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  GS 186                     

17     244409-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  RA226     alias:244164-005 

18     244164-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  GS 186                     

18     244409-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  RA226     alias:244164-006 

QC1    QC682252    BLANK               306.11  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:47  GS 186                     

QC2    QC682253    LCS                 297.91  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:30  GS 186                     

8      QC682254    IDUP of 244163-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  GS 186                     

11     QC682255    SDUP of 244163-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

8      QC683472    IDUP of 244408-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  RA226     alias:QC682254   

11     QC683473    SDUP of 244408-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:QC682255   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-033                Received:        04/01/13                      
Lab ID:          244409-001                    Prepared:        04/02/13 12:06                
Matrix:          Soil                          Analyzed:        05/07/13 16:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 12:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03122 U        0.1800         0.1463            0.9     
Bismuth-212                          0.4241           0.3720         0.2387                    
Bismuth-214                          0.3526           0.08341        0.04002                   
Cesium-137                          -0.004310 U       0.02725        0.02198           0.07    
Cobalt-60                            0.008104 U       0.02519        0.01935           0.03    
Europium-152                         0.01155 U        0.05740        0.04530           0.1     
Europium-154                         0.01984 U        0.02545        0.1876            0.2     
Lead-212                             0.3918           0.07167        0.03664                   
Lead-214                             0.4661           0.08193        0.03750                   
Potassium-40                         9.932            1.078          0.3078                    
Protactinium-234                     0.03188 U        0.05797        0.08551                   
Radium-226 (By Bismuth-214)          0.3526           0.08341        0.04002           0.2     
Thallium-208                         0.1428           0.03877        0.01481                   
Thorium-232 (By Actinium-228)        0.4143           0.1027         0.06350           0.9     
Thorium-234                          0.9239 U         1.488          1.171                     
Uranium-235                          0.009674 U       0.01964        0.1562            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244409-001                   Client ID : 12-PCT-317-033        

Seqnum : 1523183326009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_009                                Batch         : 196911                       Time      : 07-MAY-2013 16:33     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304.37 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03122          0.1463       0.9      .18003           .18004           0           u        

Bismuth-212                         0.4241            0.2387                .37199           .37263           -0.0065     u        

Bismuth-214                         0.3526            0.04002               .083405          .084898          0.023       u        

Cesium-137                          -0.004310         0.02198      0.07     .027253          .027253          -0.0022     u        

Cobalt-60                           0.008104          0.01935      0.03     .025188          .025191          -0.0023     u        

Europium-152                        0.01155           0.04530      0.1      .057395          .057397          0.0038      u        

Europium-154                        0.01984           0.1876       0.2      .025453          .025474          0.037       u        

Lead-212                            0.3918            0.03664               .071665          .077067          0.0095      u        

Lead-214                            0.4661            0.03750               .081931          .084781          0.017       u        

Potassium-40                        9.932             0.3078                1.0777           1.1873           -0.30       u        

Protactinium-234                    0.03188           0.08551               .057972          .058511          0.017       u        

Radium-226 (By Bismuth-214)         0.3526            0.04002      0.2      .083405          .084898          0.023       u        

Thallium-208                        0.1428            0.01481               .038771          .039833          0.0055      u        

Thorium-232 (By Actinium-228)       0.4143            0.06350      0.9      .10269           .10697           0.013       u        

Thorium-234                         0.9239            1.171                 1.4884           1.491            -0.025      u        

Uranium-235                         0.009674          0.1562       0.18     .019636          .019645          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1523183326009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-033          
Sample Description: 244409-001, 196911 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 12:55            Live Time: 2700   sec

Acquisition Time: 5/7/2013 16:33:39         Real Time: 2704   sec
Analysis Time: 5/7/2013 17:18            Dead Time: 0.13   %

Analysis Quantity: 3.044E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.143E-01      1.027E-01      1.070E-01      6.350E-02
Am-241    #AB   -3.122E-02      1.800E-01      1.800E-01      1.463E-01
Bi-212           4.241E-01      3.720E-01      3.726E-01      2.387E-01
Bi-214           3.526E-01      8.341E-02      8.490E-02      4.002E-02
Co-60     #AB    8.104E-03      2.519E-02      2.519E-02      1.935E-02
Cs-137    #AB   -4.310E-03      2.725E-02      2.725E-02      2.198E-02
Eu-152    #AB    1.155E-02      5.739E-02      5.740E-02      4.530E-02
Eu-154    #AB    1.984E-02      2.545E-02      2.547E-02      1.876E-01
K-40             9.932E+00      1.078E+00      1.187E+00      3.078E-01
Pa-234    #AB    3.188E-02      5.797E-02      5.851E-02      8.551E-02
Pb-212           3.918E-01      7.166E-02      7.707E-02      3.664E-02
Pb-214           4.661E-01      8.193E-02      8.478E-02      3.750E-02
Ra-226    #AB   -2.224E-02      6.640E-01      6.641E-01      5.459E-01
Th-234    #AB    9.239E-01      1.488E+00      1.491E+00      1.171E+00
Tl-208           1.428E-01      3.877E-02      3.983E-02      1.481E-02
U-235     #AB    9.674E-03      1.964E-02      1.965E-02      1.562E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.313E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Sample description                                             
244409-001, 196911                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_009.An1

Acquisition information
Start time:                 5/7/2013 16:33:39
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0437E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0437E+02) = 

8.8797E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 12:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0908

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30       18.  80.56   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.60       53.  28.50   0.86  2.577E-02
77.07       99.  16.01   0.87  2.756E-02
92.28       13. 119.09   0.88  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  2.827E-01 Ac228 
93.35   5.760  2.012E-01 U235  
93.35   5.760  2.012E-01 U235  

92.28       13. 119.09   0.88  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  2.827E-01 Ac228 
93.35   5.760  2.012E-01 U235  

92.33       10. 185.35   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  2.057E-01 Ac228 
93.35   5.760  1.464E-01 U235  

123.19       23.  64.16   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
162.26        5. 240.08   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.307E-02 U235  
186.37       15. 105.81   0.98  4.662E-02   185.72  57.000    PBC<MDA U235  

185.72  57.000  1.881E-02 U235  
238.66      226.   8.83   0.90  4.202E-02   238.63  43.600  3.918E-01 Pb212 
241.80       54.  24.66   0.82  4.172E-02   242.00   7.268  5.894E-01 Pb214 
277.33       16.  67.92   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.21      115.  14.12   0.70  3.721E-02   295.22  18.414  5.320E-01 Pb214 
300.22       20.  42.93   0.37  3.683E-02   300.09   3.180  5.584E-01 Pb212 
338.42       54.  25.25   0.37  3.412E-02   338.32  11.400  4.549E-01 Ac228 
352.05      163.   9.28   1.27  3.324E-02   351.93  35.600  4.320E-01 Pb214 
570.13        4. 201.32   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.09       87.  13.58   1.01  2.357E-02   583.19  85.000  1.428E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.27      116.  10.72   1.24  2.287E-02   609.31  45.490  3.681E-01 Bi214 
727.36       16.  43.86   1.49  2.025E-02   727.33   6.650  3.998E-01 Bi212 
786.98        3. 228.74   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 
859.24        2. 379.24   1.59  1.803E-02   860.53  12.400    PBC<MDA Tl208 
880.66        7. 102.80   1.60  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.24       60.  16.04   0.57  1.732E-02   911.20  26.200  4.339E-01 Ac228 
965.04        3. 248.38   1.67  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  3.736E-02 Eu152 
969.45       28.  20.26   0.46  1.658E-02   968.96  15.900  3.530E-01 Ac228 

1120.64       33.  22.62   0.40  1.494E-02  1120.29  14.910  4.945E-01 Bi214 
1331.44        3. 155.41   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1407.56        1. 737.99   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  9.429E-03 Eu152 
1460.88      407.   5.17   1.45  1.219E-02  1460.82  10.550  9.932E+00 K40   
1621.42        3. 124.24   2.04  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.54       15.  33.78   2.09  1.039E-02  1764.49  15.310  3.065E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.31    74.57       110.        36. 1.381E+03   93.75   0.709  -      s 
308.21    77.05       103.        80. 2.896E+03   43.90   0.806  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.39    60.08        85.        -5.    -0.002   576.62   0.846s
Th-234    253.28    63.30        92.        18.     0.007   161.11   0.850s
Th-234    369.30    92.33       151.        10.     0.004   370.69   0.882s
Ac-228    373.36    93.35       115.        13.     0.005   238.19   0.883D
U-235     373.36    93.35       115.        13.     0.005   238.19   0.883D
Eu-152    478.77   119.73        66.        -7.    -0.003   324.91   0.914s
Eu-154    492.62   123.19        99.        23.     0.009   128.32   0.915 
Pa-234    528.69   132.22        92.        -9.    -0.003   305.25   0.924s
U-235     578.51   144.68       115.       -10.    -0.004   309.00   0.937s
U-235     648.77   162.26        60.         5.     0.002   480.16   0.958s
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     745.13   186.37       122.        15.     0.006   211.62   0.982s
U-235     820.90   205.32       103.       -11.    -0.004   275.89   1.002s
Pb-212    954.15   238.66        77.       218.     0.081    17.67   0.904 
Pb-214    966.69   241.80        55.        54.     0.020    49.32   0.821s
Tl-208   1108.74   277.33        54.        16.     0.006   135.84   1.076s
Pb-214   1180.21   295.21        50.       111.     0.041    28.23   0.699s
Pb-212   1200.23   300.22        30.        20.     0.007    85.86   0.370s
Ac-228   1352.95   338.42        50.        54.     0.020    50.51   0.372s
Pb-214   1407.43   352.05        34.       155.     0.058    18.56   1.274 
Pa-234   2279.38   570.13        31.         4.     0.001   402.64   1.352s
Tl-208   2331.22   583.09        15.        87.     0.032    27.15   1.006s
Bi-214   2435.89   609.27        30.       116.     0.043    21.44   1.244 
Cs-137   2647.97   662.30        28.        -2.    -0.001   632.30   1.431s
Eu-154   2893.98   723.81        30.        -3.    -0.001   611.99   1.482s
Bi-212   2908.16   727.36        18.        16.     0.006    87.72   1.486s
Eu-152   3114.30   778.89        24.        -1.     0.000  1553.51   1.527s
Bi-212   3146.65   786.98        18.         3.     0.001   457.48   1.532 
Tl-208   3435.71   859.24        22.         2.     0.001   758.47   1.590s
Eu-154   3495.72   874.25        28.        -3.    -0.001   458.15   1.599s
Pa-234   3521.39   880.66        22.         7.     0.003   205.60   1.605s
Ac-228   3643.70   911.24        14.        60.     0.022    32.07   0.573s
Eu-152   3858.94   965.04        22.         3.     0.001   496.77   1.666s
Ac-228   3876.57   969.45         2.        28.     0.010    40.53   0.457s
Eu-154   3986.91   997.02        27.        -4.    -0.001   422.82   1.688s
Eu-154   4013.49  1003.67        24.        -4.    -0.002   335.07   1.694s
Eu-152   4452.06  1113.28        19.        -5.    -0.002   285.23   1.766s
Bi-214   4481.54  1120.64        12.        33.     0.012    45.23   0.400s
Co-60    5325.14  1331.44        11.         3.     0.001   310.82   1.897s
Eu-152   5629.83  1407.56        15.         1.     0.000  1475.99   1.937s
K-40     5843.29  1460.88        27.       388.     0.144    10.34   1.453s
Bi-212   6486.01  1621.42         5.         3.     0.001   248.49   2.037s
Bi-214   7059.11  1764.54        12.        15.     0.005    67.56   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1434E-01                                      5.12E+12             
911.20 4.339E-01  (P 6.350E-02 1.60E+01 2.62E+01 G  
968.96 3.530E-01  (  3.789E-02 2.03E+01 1.59E+01 G  
338.32 4.549E-01  (P 1.396E-01 2.53E+01 1.14E+01 G  

Energy duplication    
93.35 2.827E-01 &   5.396E-01 1.19E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -3.1221E-02                                      1.58E+05             
59.54-3.122E-02 ?(  1.463E-01 2.88E+02 3.59E+01 G  

Bi-212   N   4.2409E-01                                      5.12E+12             
727.33 3.998E-01 ?(  2.387E-01 4.39E+01 6.65E+00 G  
785.37 4.141E-01  (  1.504E+00 2.29E+02 1.11E+00 G  

1620.74 5.383E-01 ?(  9.642E-01 1.24E+02 1.51E+00 G  

Bi-214   N   3.5258E-01                                      5.84E+05             
609.31 3.681E-01  (P 4.002E-02 1.07E+01 4.55E+01 G  

1120.29 4.945E-01 + P 1.168E-01 2.26E+01 1.49E+01 G  
1764.49 3.065E-01 ?(P 1.692E-01 3.38E+01 1.53E+01 G  

Co-60    T   8.1038E-03                                      1.93E+03             
1332.49 8.104E-03 ?(  1.935E-02 1.55E+02 1.00E+02 G  
1173.23-3.257E-04 %   2.790E-02 5.21E+03 9.98E+01 G  

Cs-137   I  -4.3101E-03                                      1.10E+04             
661.66-4.310E-03 ?(  2.198E-02 3.16E+02 8.50E+01 G  

Eu-152   I   1.1554E-02                                      4.94E+03             
344.28-8.530E-04 &(  4.530E-02 3.23E+03 2.66E+01 G  
121.78-1.844E-02 &   4.805E-02 1.62E+02 2.84E+01 G  
778.90-1.185E-02 +   1.502E-01 7.77E+02 1.30E+01 G  
964.08 3.736E-02 ?(  1.483E-01 2.48E+02 1.45E+01 G  

1112.08-7.601E-02 +   1.689E-01 1.43E+02 1.34E+01 G  
1408.01 9.429E-03 ?(  1.132E-01 7.38E+02 2.09E+01 G  

Eu-154   I   1.9835E-02                                      3.14E+03             
873.18-5.117E-02 &(  1.876E-01 2.29E+02 1.22E+01 G  
123.07 4.122E-02 ?(  4.123E-02 6.42E+01 4.04E+01 G  

1274.43 4.296E-03 %   7.298E-02 1.04E+03 3.49E+01 G  
723.30-2.105E-02 +   1.039E-01 3.06E+02 2.00E+01 G  

1004.72-5.004E-02 +   1.324E-01 1.68E+02 1.79E+01 G  
996.25-6.970E-02 +   2.351E-01 2.11E+02 1.05E+01 G  

K-40     N   9.9316E+00                                      4.57E+11             
1460.82 9.932E+00  (P 3.078E-01 5.17E+00 1.06E+01 G  

Pa-234   N   3.1882E-02                                      1.63E+12             
131.30-3.484E-02 ?(  8.551E-02 1.53E+02 1.82E+01 G  
569.50 5.948E-02 ?(  1.911E-01 2.01E+02 9.30E+00 G  
946.00 5.629E-03 &   1.394E-01 1.51E+03 1.35E+01 G  
880.52 1.231E-01 ?(  1.938E-01 1.03E+02 1.05E+01 G  
883.24 0.000E+00 -   2.186E-01 1.00E+03 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.9178E-01                                      5.12E+12             
238.63 3.918E-01  (P 3.664E-02 8.83E+00 4.36E+01 G  
300.09 5.584E-01 + P 3.590E-01 4.29E+01 3.18E+00 G  

Pb-214   N   4.6612E-01                                      5.84E+05             
351.93 4.320E-01  (P 3.750E-02 9.28E+00 3.56E+01 G  
295.22 5.320E-01  (P 7.922E-02 1.41E+01 1.84E+01 G  
242.00 5.894E-01 + P 1.869E-01 2.47E+01 7.27E+00 G  

Ra-226   N  -2.2236E-02                                      5.84E+05             
186.21-2.224E-02 %(  5.459E-01 1.49E+03 3.56E+00 G  

Th-234   N   9.2386E-01                                      1.63E+12             
63.30 9.239E-01  (  1.171E+00 8.06E+01 3.75E+00 G  
92.59 1.961E-01 -   5.897E-01 1.85E+02 4.34E+00 G  

Tl-208   N   1.4279E-01                                      5.12E+12             
583.19 1.428E-01  (  1.481E-02 1.36E+01 8.50E+01 G  
277.37 2.124E-01 +   2.215E-01 6.79E+01 6.60E+00 G  
860.53 2.638E-02 -   1.616E-01 3.79E+02 1.24E+01 G  

U-235    N   9.6738E-03                                      2.57E+11             
143.77-6.271E-02 ?(  1.562E-01 1.55E+02 1.09E+01 G  
205.32-1.549E-01 +   3.433E-01 1.38E+02 5.02E+00 G  
163.36 6.307E-02 &(  2.448E-01 2.40E+02 5.08E+00 G  
185.72 1.881E-02  (  3.181E-02 1.06E+02 5.70E+01 G  

Energy duplication    
93.35 2.012E-01 &   3.841E-01 1.19E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.08        85.        -5.    -0.002   576.62  -3.122E-02   
Th-234      63.30        92.        18.     0.007   161.11   9.239E-01   
Th-234      92.33       151.        10.     0.004   370.69   1.961E-01   
U-235       93.35       115.        13.     0.005   238.19   2.012E-01   
Eu-152     119.73        66.        -7.    -0.003   324.91  -1.844E-02   
Eu-154     123.19        99.        23.     0.009   128.32   4.122E-02   
Pa-234     132.22        92.        -9.    -0.003   305.25  -3.484E-02   
U-235      144.68       115.       -10.    -0.004   309.00  -6.271E-02   
U-235      162.26        60.         5.     0.002   480.16   6.307E-02   
U-235      186.37       122.        15.     0.006   211.62   1.881E-02   
U-235      205.32       103.       -11.    -0.004   275.89  -1.549E-01   
Pa-234     570.13        31.         4.     0.001   402.64   5.948E-02   
Cs-137     662.30        28.        -2.    -0.001   632.30  -4.310E-03   
Eu-154     723.81        30.        -3.    -0.001   611.99  -2.105E-02   
Eu-152     778.89        24.        -1.     0.000  1553.51  -1.185E-02   
Eu-154     874.25        28.        -3.    -0.001   458.15  -5.117E-02   
Pa-234     880.66        22.         7.     0.003   205.60   1.231E-01   
Eu-152     965.04        22.         3.     0.001   496.77   3.736E-02   
Eu-154     997.02        27.        -4.    -0.001   422.82  -6.970E-02   
Eu-154    1003.67        24.        -4.    -0.002   335.07  -5.004E-02   
Eu-152    1113.28        19.        -5.    -0.002   285.23  -7.601E-02   
Co-60     1331.44        11.         3.     0.001   310.82   8.104E-03   
Eu-152    1407.56        15.         1.     0.000  1475.99   9.429E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1434E-01    4.1434E-01   1.0269E-01    1.0697E-01  6.350E-02
Am-241 #A   -3.1216E-02   -3.1221E-02   1.8003E-01    1.8004E-01  1.463E-01
Bi-212       4.2409E-01    4.2409E-01   3.7199E-01    3.7263E-01  2.387E-01
Bi-214       3.5257E-01    3.5258E-01   8.3405E-02    8.4898E-02  4.002E-02
Co-60  #A    7.9990E-03    8.1038E-03   2.5188E-02    2.5191E-02  1.935E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 17:18:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_009.An1               

Cs-137 #A   -4.3002E-03   -4.3101E-03   2.7253E-02    2.7253E-02  2.198E-02
Eu-152 #A    1.1495E-02    1.1554E-02   5.7395E-02    5.7397E-02  4.530E-02
Eu-154 #A    1.9678E-02    1.9835E-02   2.5453E-02    2.5474E-02  1.876E-01
K-40         9.9316E+00    9.9316E+00   1.0777E+00    1.1873E+00  3.078E-01
Pa-234 #A    3.1882E-02    3.1882E-02   5.7972E-02    5.8511E-02  8.551E-02
Pb-212       3.9178E-01    3.9178E-01   7.1665E-02    7.7067E-02  3.664E-02
Pb-214       4.6610E-01    4.6612E-01   8.1931E-02    8.4781E-02  3.750E-02
Ra-226 #A   -2.2235E-02   -2.2236E-02   6.6405E-01    6.6405E-01  5.459E-01
Th-234 #A    9.2386E-01    9.2386E-01   1.4884E+00    1.4910E+00  1.171E+00
Tl-208       1.4279E-01    1.4279E-01   3.8771E-02    3.9833E-02  1.481E-02
U-235  #A    9.6738E-03    9.6738E-03   1.9636E-02    1.9645E-02  1.562E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.212E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.2123275E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-034                Received:        04/01/13                      
Lab ID:          244409-002                    Prepared:        04/02/13 12:15                
Matrix:          Soil                          Analyzed:        05/08/13 08:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   392.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 12:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.05737 U        0.1710         0.1382            0.9    
Bismuth-212                          1.282            0.3628         0.1332                   
Bismuth-214                          0.7470           0.09981        0.03746                  
Cesium-137                          -0.005194 U       0.02510        0.02021           0.07   
Cobalt-60                            0 U              0.009394       0.01308           0.03   
Europium-152                         0.02274 U        0.04786        0.04987           0.1    
Europium-154                         0.01450 U        0.08705        0.1609            0.2    
Lead-212                             0.8024           0.08531        0.04112                  
Lead-214                             0.7769           0.09310        0.03381                  
Potassium-40                         7.570            0.8509         0.2711                   
Protactinium-234                     0.01818 U        0.03515        0.1062                   
Radium-226 (By Bismuth-214)          0.7470           0.09981        0.03746           0.2    
Thallium-208                         0.3045           0.05119        0.02102                  
Thorium-232 (By Actinium-228)        1.136            0.1951         0.06311           0.9    
Thorium-234                          0.6672 U         1.524          1.229                    
Uranium-235                          0.06673 U        0.03306        0.1524            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244409-002                   Client ID : 12-PCT-317-034        

Seqnum : 1513184759003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_003                                Batch         : 196911                       Time      : 08-MAY-2013 08:00     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 392.49 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.05737           0.1382       0.9      .17096           .17101           0           u        

Bismuth-212                         1.282             0.1332                .36282           .36871           -0.0065     u        

Bismuth-214                         0.7470            0.03746               .09981           .10543           0.023       u        

Cesium-137                          -0.005194         0.02021      0.07     .025102          .025103          -0.0022     u        

Cobalt-60                           0                 0.01308      0.03     .0093942         .0093942         -0.0023     u        

Europium-152                        0.02274           0.04987      0.1      .047856          .047874          0.0038      u        

Europium-154                        0.01450           0.1609       0.2      .08705           .087054          0.037       u        

Lead-212                            0.8024            0.04112               .085311          .10808           0.0095      u        

Lead-214                            0.7769            0.03381               .0931            .10265           0.017       u        

Potassium-40                        7.570             0.2711                .85085           .93205           -0.30       u        

Protactinium-234                    0.01818           0.1062                .035154          .035444          0.017       u        

Radium-226 (By Bismuth-214)         0.7470            0.03746      0.2      .09981           .10543           0.023       u        

Thallium-208                        0.3045            0.02102               .051185          .054829          0.0055      u        

Thorium-232 (By Actinium-228)       1.136             0.06311      0.9      .19509           .21173           0.013       u        

Thorium-234                         0.6672            1.229                 1.5242           1.5255           -0.025      u        

Uranium-235                         0.06673           0.1524       0.18     .033057          .033335          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1513184759003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-034          
Sample Description: 244409-002, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 12:47            Live Time: 2700   sec

Acquisition Time: 5/8/2013 08:00:14         Real Time: 2703   sec
Analysis Time: 5/8/2013 08:45            Dead Time: 0.10   %

Analysis Quantity: 3.925E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.136E+00      1.951E-01      2.117E-01      6.311E-02
Am-241    #AB    5.737E-02      1.710E-01      1.710E-01      1.382E-01
Bi-212           1.282E+00      3.628E-01      3.687E-01      1.332E-01
Bi-214           7.470E-01      9.981E-02      1.054E-01      3.746E-02
Co-60     #AB    0.000E+00      9.394E-03      9.394E-03      1.308E-02
Cs-137    #AB   -5.194E-03      2.510E-02      2.510E-02      2.021E-02
Eu-152    #AB    2.274E-02      4.786E-02      4.787E-02      4.987E-02
Eu-154    #AB    1.450E-02      8.705E-02      8.705E-02      1.609E-01
K-40      #      7.570E+00      8.508E-01      9.321E-01      2.711E-01
Pa-234    #AB    1.818E-02      3.515E-02      3.544E-02      1.062E-01
Pb-212           8.024E-01      8.531E-02      1.081E-01      4.112E-02
Pb-214           7.769E-01      9.310E-02      1.027E-01      3.381E-02
Ra-226           1.584E+00      7.114E-01      7.195E-01      4.549E-01
Th-234    #AB    6.672E-01      1.524E+00      1.525E+00      1.229E+00
Tl-208           3.045E-01      5.118E-02      5.483E-02      2.102E-02
U-235     #AB    6.673E-02      3.306E-02      3.333E-02      1.524E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.505E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:45:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_003.An1               

Sample description                                             
244409-002, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_003.An1

Acquisition information
Start time:                 5/8/2013 08:00:14
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.9249E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.9249E+02) = 

6.8860E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 12:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1604

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.81       12. 149.01   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.04       18. 114.22   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.672E-01 Th234 
74.88      167.  13.98   0.85  2.841E-02
77.21      240.  10.09   0.85  3.015E-02
87.48      107.  22.34   1.00  3.682E-02
92.59        4. 706.01   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  5.506E-02 Th234 
93.35   5.760  4.113E-02 U235  

92.96       67.  34.37   0.56  3.971E-02    93.35   5.760  7.413E-01 U235  
93.35   4.100  1.041E+00 Ac228 

119.90        5. 339.52   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  9.503E-03 Eu152 

144.49        2. 951.26   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  9.751E-03 U235  

185.81      106.  22.46   0.98  4.818E-02   185.72  57.000  9.870E-02 U235  
186.21   3.555  1.584E+00 Ra226 
185.72  57.000  9.870E-02 U235  

205.14        5. 386.45   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.261E-02 U235  

208.96       64.  28.29   0.90  4.606E-02
238.57      678.   4.52   1.02  4.318E-02   238.63  43.600  9.103E-01 Pb212 
241.72      120.  15.87   1.03  4.288E-02   242.00   7.268  9.625E-01 Pb214 
277.13       22.  66.40   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.03      266.   9.21   1.07  3.815E-02   295.22  18.414  9.472E-01 Pb214 
299.92       60.  24.64   0.77  3.774E-02   300.09   3.180  1.267E+00 Pb212 
338.12      146.  12.38   1.10  3.495E-02   338.32  11.400  9.362E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.75      371.   5.90   1.13  3.405E-02   351.93  35.600  7.693E-01 Pb214 
485.22       11.  53.78   0.45  2.739E-02
583.23      245.   8.40   1.31  2.416E-02   583.19  85.000  3.045E-01 Tl208 
609.25      323.   6.52   1.17  2.345E-02   609.31  45.490  7.526E-01 Bi214 
726.96       72.  14.16   0.63  2.078E-02   727.33   6.650  1.336E+00 Bi212 
860.76       18.  48.71   1.55  1.851E-02   860.53  12.400  1.951E-01 Tl208 
883.08        8.  96.71   1.57  1.818E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  1.141E-01 Pa234 
911.22      208.   8.59   1.58  1.779E-02   911.20  26.200  1.135E+00 Ac228 
964.83        3. 443.43   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  3.328E-02 Eu152 
969.29       90.  16.85   0.70  1.703E-02   968.96  15.900  8.436E-01 Ac228 

1006.08        2. 300.16   1.65  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  1.991E-02 Eu154 

1120.50       66.  15.21   0.93  1.535E-02  1120.29  14.910  7.298E-01 Bi214 
1408.04        6. 105.22   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.140E-02 Eu152 
1460.69      412.   5.36   1.54  1.254E-02  1460.82  10.550  7.570E+00 K40   
1620.67        7.  81.25   1.94  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.06       42.  15.74   1.98  1.069E-02  1764.49  15.310  6.513E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.81    74.87       281.       115. 4.055E+03   47.89   0.720  -        
308.14    77.20       232.       190. 6.315E+03   27.79   0.907  -        
349.23    87.48       203.       107. 2.911E+03   44.68   0.996  -        
834.73   208.96       109.        64. 1.385E+03   52.66   0.897 AC-228  s 

1939.23   485.22        12.        11. 4.016E+02  107.57   0.448  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.66    59.81       161.        12.     0.005   298.02   0.835s
Th-234    251.54    63.04       209.        18.     0.007   228.43   0.840s
Th-234    369.63    92.59       340.         4.     0.001  1412.01   0.871s
U-235     372.68    93.35       213.        72.     0.027    61.73   0.872D
Ac-228    372.68    93.35       204.        96.     0.036    51.29   0.619D
Eu-152    478.79   119.90       148.         5.     0.002   679.03   0.902s
Pa-234    525.90   131.69       260.       -12.    -0.004   395.27   0.912s
U-235     577.07   144.49       198.         2.     0.001  1902.52   0.926s
U-235     742.34   185.84       179.        85.     0.031    49.54   0.969 
Ra-226    742.22   185.81       172.       106.     0.039    44.92   0.984 
U-235     819.46   205.14       170.         5.     0.002   772.91   0.989s
Pb-212    953.11   238.57       170.       592.     0.219    10.53   0.895 
Pb-214    965.71   241.72       158.        99.     0.037    44.16   0.749s
Tl-208   1107.24   277.13        97.        22.     0.008   132.80   1.061s
Pb-214   1178.81   295.03       106.       261.     0.097    18.43   1.067 
Pb-212   1198.34   299.92        67.        60.     0.022    49.29   0.766s
Ac-228   1351.07   338.12        65.       146.     0.054    24.76   1.097 
Pb-214   1405.54   351.75        48.       365.     0.135    11.79   1.130 
Tl-208   2331.24   583.23        53.       245.     0.091    16.81   1.306 
Bi-214   2435.31   609.25        45.       315.     0.117    13.04   1.165 
Cs-137   2644.76   661.61        41.        -4.    -0.001   483.32   1.404s
Eu-154   2892.21   723.47        56.       -11.    -0.004   204.85   1.452s
Bi-212   2906.15   726.96        10.        72.     0.027    28.31   0.629s
Bi-212   3136.18   784.45        36.        -1.     0.000  1976.74   1.498s
Tl-208   3441.52   860.76        28.        18.     0.007    97.42   1.552s
Pa-234   3530.82   883.08        25.         8.     0.003   193.43   1.568s
Ac-228   3643.43   911.22        24.       208.     0.077    17.18   1.582 
Eu-152   3858.01   964.83       100.         3.     0.001   886.86   1.622s
Ac-228   3875.82   969.29        36.        90.     0.033    33.70   0.701s
Eu-154   4023.08  1006.08        23.         2.     0.001   600.33   1.647s
Eu-152   4448.23  1112.29        28.        -1.     0.000  1338.51   1.712s
Bi-214   4481.09  1120.50        14.        66.     0.024    30.43   0.926s
Co-60    4679.07  1169.95        15.        -1.     0.000  1131.66   1.746s
Eu-152   5632.51  1408.04        20.         6.     0.002   210.44   1.860s
K-40     5843.38  1460.69        36.       393.     0.145    10.71   1.536s
Bi-212   6484.26  1620.67        13.         7.     0.003   162.50   1.940s
Bi-214   7058.88  1764.06         8.        42.     0.015    31.48   1.981 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.1355E+00                                      5.12E+12             
911.20 1.135E+00  (  6.311E-02 8.59E+00 2.62E+01 G  
968.96 8.436E-01 -   1.323E-01 1.68E+01 1.59E+01 G  
338.32 9.362E-01 -   1.201E-01 1.24E+01 1.14E+01 G  

Energy duplication    
93.35 1.497E+00 +   5.188E-01 2.56E+01 4.10E+00 XA 

Am-241   I   5.7365E-02                                      1.58E+05             
59.54 5.736E-02 ?(  1.382E-01 1.49E+02 3.59E+01 G  

Bi-212   N   1.2815E+00                                      5.12E+12             
727.33 1.336E+00  (  1.332E-01 1.42E+01 6.65E+00 G  
785.37-1.013E-01 -   1.640E+00 9.88E+02 1.11E+00 G  

1620.74 1.041E+00 ?(  1.236E+00 8.13E+01 1.51E+00 G  

Bi-214   N   7.4696E-01                                      5.84E+05             
609.31 7.526E-01  (P 3.746E-02 6.52E+00 4.55E+01 G  

1120.29 7.298E-01  (P 9.538E-02 1.52E+01 1.49E+01 G  
1764.49 6.513E-01 - P 1.034E-01 1.57E+01 1.53E+01 G  

Cs-137   I  -5.1937E-03                                      1.10E+04             
661.66-5.194E-03 &(  2.021E-02 2.42E+02 8.50E+01 G  

Eu-152   I   2.2741E-02                                      4.94E+03             
344.28 8.241E-04 &(  4.987E-02 3.68E+03 2.66E+01 G  
121.78 9.503E-03 ?(  5.270E-02 3.40E+02 2.84E+01 G  
778.90-2.111E-03 %   1.280E-01 3.69E+03 1.30E+01 G  
964.08 3.328E-02 &(  2.412E-01 4.43E+02 1.45E+01 G  

1112.08-1.406E-02 &   1.535E-01 6.69E+02 1.34E+01 G  
1408.01 6.140E-02 ?(  9.871E-02 1.05E+02 2.09E+01 G  

Eu-154   I   1.4500E-02                                      3.14E+03             
873.18 6.558E-03 %(  1.609E-01 1.50E+03 1.22E+01 G  
123.07-2.035E-03 %   4.147E-02 1.24E+03 4.04E+01 G  

1274.43-1.235E-03 &   5.884E-02 2.90E+03 3.49E+01 G  
723.30-6.672E-02 +   1.075E-01 1.02E+02 2.00E+01 G  

1004.72 1.991E-02 &(  9.607E-02 3.00E+02 1.79E+01 G  
996.25-2.283E-03 %   1.285E-01 3.43E+03 1.05E+01 G  

K-40     N   7.5700E+00                                      4.57E+11             
1460.82 7.570E+00 @(P 2.711E-01 5.36E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.8175E-02                                      1.63E+12             
131.30-3.297E-02 ?(  1.062E-01 1.98E+02 1.82E+01 G  
569.50-7.785E-03 %   1.830E-01 1.43E+03 9.30E+00 G  
946.00-5.382E-03 &   1.448E-01 1.64E+03 1.35E+01 G  
880.52 2.427E-03 %   1.676E-01 4.20E+03 1.05E+01 G  
883.24 1.141E-01 ?(  1.691E-01 9.67E+01 9.70E+00 G  

Pb-212   N   8.0242E-01                                      5.12E+12             
238.63 8.024E-01  (P 4.112E-02 5.26E+00 4.36E+01 G  
300.09 1.267E+00 + P 4.064E-01 2.46E+01 3.18E+00 G  

Pb-214   N   7.7688E-01                                      5.84E+05             
351.93 7.693E-01  (P 3.381E-02 5.90E+00 3.56E+01 G  
295.22 9.472E-01 + P 8.723E-02 9.21E+00 1.84E+01 G  
242.00 8.143E-01  (P 2.395E-01 2.21E+01 7.27E+00 G  

Ra-226   N   1.5840E+00                                      5.84E+05             
186.21 1.584E+00  (  4.549E-01 2.25E+01 3.56E+00 G  

Th-234   N   6.6723E-01                                      1.63E+12             
63.30 6.672E-01 ?(  1.229E+00 1.14E+02 3.75E+00 G  
92.59 5.506E-02 -   6.387E-01 7.06E+02 4.34E+00 G  

Tl-208   N   3.0449E-01                                      5.12E+12             
583.19 3.045E-01  (  2.102E-02 8.40E+00 8.50E+01 G  
277.37 2.157E-01 &   2.235E-01 6.64E+01 6.60E+00 G  
860.53 1.951E-01 -   1.365E-01 4.87E+01 1.24E+01 G  

U-235    N   6.6725E-02                                      2.57E+11             
143.77 9.751E-03 &(  1.524E-01 9.51E+02 1.09E+01 G  
205.32 5.261E-02 ?(  3.326E-01 3.86E+02 5.02E+00 G  
163.36 1.354E-02 &   3.422E-01 1.54E+03 5.08E+00 G  
185.72 7.890E-02  (  2.895E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 8.029E-01 @   3.775E-01 3.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.81       161.        12.     0.005   298.02   5.736E-02   
Th-234      63.04       209.        18.     0.007   228.43   6.672E-01   
Th-234      92.59       340.         4.     0.001  1412.01   5.506E-02   
U-235       93.35       213.        72.     0.027    61.73   8.029E-01   
Eu-152     119.90       148.         5.     0.002   679.03   9.503E-03   
Pa-234     131.69       260.       -12.    -0.004   395.27  -3.297E-02   
U-235      144.49       198.         2.     0.001  1902.52   9.751E-03   
U-235      185.84       179.        85.     0.031    49.54   7.890E-02   
U-235      205.14       170.         5.     0.002   772.91   5.261E-02   
Cs-137     661.61        41.        -4.    -0.001   483.32  -5.194E-03   
Eu-154     723.47        56.       -11.    -0.004   204.85  -6.672E-02   
Pa-234     883.08        25.         8.     0.003   193.43   1.141E-01   
Eu-152     964.83       100.         3.     0.001   886.86   3.328E-02   
Eu-154    1006.08        23.         2.     0.001   600.33   1.991E-02   
Eu-152    1112.29        28.        -1.     0.000  1338.51  -1.406E-02   
Co-60     1169.95        15.        -1.     0.000  1131.66  -1.690E-03   
Eu-152    1408.04        20.         6.     0.002   210.44   6.140E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.1355E+00    1.1355E+00   1.9509E-01    2.1173E-01  6.311E-02
Am-241 #A    5.7355E-02    5.7365E-02   1.7096E-01    1.7101E-01  1.382E-01
Bi-212       1.2815E+00    1.2815E+00   3.6282E-01    3.6871E-01  1.332E-01
Bi-214       7.4692E-01    7.4696E-01   9.9810E-02    1.0543E-01  3.746E-02
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Co-60  #A    0.0000E+00    0.0000E+00   9.3942E-03    9.3942E-03  1.308E-02
Cs-137 #A   -5.1816E-03   -5.1937E-03   2.5102E-02    2.5103E-02  2.021E-02
Eu-152 #A    2.2624E-02    2.2741E-02   4.7856E-02    4.7874E-02  4.987E-02
Eu-154 #A    1.4383E-02    1.4500E-02   8.7050E-02    8.7054E-02  1.609E-01
K-40   #     7.5700E+00    7.5700E+00   8.5085E-01    9.3205E-01  2.711E-01
Pa-234 #A    1.8175E-02    1.8175E-02   3.5154E-02    3.5444E-02  1.062E-01
Pb-212       8.0242E-01    8.0242E-01   8.5311E-02    1.0808E-01  4.112E-02
Pb-214       7.7685E-01    7.7688E-01   9.3100E-02    1.0265E-01  3.381E-02
Ra-226       1.5839E+00    1.5840E+00   7.1144E-01    7.1951E-01  4.549E-01
Th-234 #A    6.6723E-01    6.6723E-01   1.5242E+00    1.5255E+00  1.229E+00
Tl-208       3.0449E-01    3.0449E-01   5.1185E-02    5.4829E-02  2.102E-02
U-235  #A    6.6725E-02    6.6725E-02   3.3057E-02    3.3335E-02  1.524E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.420E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.4201751E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-035                Received:        04/01/13                      
Lab ID:          244409-003                    Prepared:        04/02/13 12:29                
Matrix:          Soil                          Analyzed:        05/08/13 08:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   363.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.01004 U        0.1658         0.1360            0.9    
Bismuth-212                          0.3404           0.3729         0.2298                   
Bismuth-214                          0.3845           0.08192        0.03921                  
Cesium-137                           0.001182 U       0.02238        0.01830           0.07   
Cobalt-60                           -0.001184 U       0.003309       0.02118           0.03   
Europium-152                         0.02262 U        0.04145        0.04676           0.1    
Europium-154                         0.01354 U        0.03896        0.1414            0.2    
Lead-212                             0.4979           0.07812        0.03962                  
Lead-214                             0.4553           0.07237        0.04234                  
Potassium-40                         9.435            0.9550         0.2584                   
Protactinium-234                    -0.05132 U        0.09722        0.07725                  
Radium-226 (By Bismuth-214)          0.3845           0.08192        0.03921           0.2    
Thallium-208                         0.1572           0.03585        0.01423                  
Thorium-232 (By Actinium-228)        0.5619           0.1305         0.05549           0.9    
Thorium-234                          0.2643 U         1.470          1.198                    
Uranium-235                          0.05444 U        0.03882        0.1340            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244409-003                   Client ID : 12-PCT-317-035        

Seqnum : 1523184761003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_003                                Batch         : 196911                       Time      : 08-MAY-2013 08:03     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 363.95 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01004          0.1360       0.9      .16576           .16576           0           u        

Bismuth-212                         0.3404            0.2298                .37289           .3733            -0.0065     u        

Bismuth-214                         0.3845            0.03921               .081924          .083727          0.023       u        

Cesium-137                          0.001182          0.01830      0.07     .022375          .022375          -0.0022     u        

Cobalt-60                           -0.001184         0.02118      0.03     .0033085         .0033089         -0.0023     u        

Europium-152                        0.02262           0.04676      0.1      .041446          .041461          0.0038      u        

Europium-154                        0.01354           0.1414       0.2      .038956          .038963          0.037       u        

Lead-212                            0.4979            0.03962               .078122          .086026          0.0095      u        

Lead-214                            0.4553            0.04234               .07237           .075437          0.017       u        

Potassium-40                        9.435             0.2584                .95502           1.0659           -0.30       u        

Protactinium-234                    -0.05132          0.07725               .097218          .098051          0.017       u        

Radium-226 (By Bismuth-214)         0.3845            0.03921      0.2      .081924          .083727          0.023       u        

Thallium-208                        0.1572            0.01423               .035847          .03723           0.0055      u        

Thorium-232 (By Actinium-228)       0.5619            0.05549      0.9      .13048           .13666           0.013       u        

Thorium-234                         0.2643            1.198                 1.4699           1.4701           -0.025      u        

Uranium-235                         0.05444           0.1340       0.18     .038821          .038961          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1523184761003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-035          
Sample Description: 244409-003, 196911 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 11:40            Live Time: 2700   sec

Acquisition Time: 5/8/2013 08:03:02         Real Time: 2703   sec
Analysis Time: 5/8/2013 08:48            Dead Time: 0.13   %

Analysis Quantity: 3.640E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.619E-01      1.305E-01      1.367E-01      5.549E-02
Am-241    #AB   -1.004E-02      1.658E-01      1.658E-01      1.360E-01
Bi-212           3.404E-01      3.729E-01      3.733E-01      2.298E-01
Bi-214           3.845E-01      8.192E-02      8.373E-02      3.921E-02
Co-60     #AB   -1.184E-03      3.308E-03      3.309E-03      2.118E-02
Cs-137    #AB    1.182E-03      2.238E-02      2.238E-02      1.830E-02
Eu-152    #AB    2.262E-02      4.145E-02      4.146E-02      4.676E-02
Eu-154    #AB    1.354E-02      3.896E-02      3.896E-02      1.414E-01
K-40             9.435E+00      9.550E-01      1.066E+00      2.584E-01
Pa-234    #AB   -5.132E-02      9.722E-02      9.805E-02      7.725E-02
Pb-212           4.979E-01      7.812E-02      8.603E-02      3.962E-02
Pb-214           4.553E-01      7.237E-02      7.544E-02      4.234E-02
Ra-226    #      7.651E-01      6.331E-01      6.346E-01      4.873E-01
Th-234    #AB    2.643E-01      1.470E+00      1.470E+00      1.198E+00
Tl-208           1.572E-01      3.585E-02      3.723E-02      1.423E-02
U-235     #AB    5.444E-02      3.882E-02      3.896E-02      1.340E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.295E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

Sample description                                             
244409-003, 196911                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_003.An1

Acquisition information
Start time:                 5/8/2013 08:03:02
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6395E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6395E+02) = 

7.4260E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 11:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0497

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.26        6. 278.11   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.643E-01 Th234 
74.61      113.  15.69   0.89  2.584E-02
77.02      136.  13.61   0.89  2.757E-02
89.73       36.  43.22   0.59  3.537E-02
92.96       39.  43.64   0.91  3.718E-02    93.35   5.760  5.059E-01 U235  

93.35   4.100  7.107E-01 Ac228 
92.59   4.343  6.776E-01 Th234 
93.35   5.760  5.059E-01 U235  

92.96       39.  43.64   0.91  3.718E-02    93.35   5.760  5.059E-01 U235  
93.35   4.100  7.107E-01 Ac228 

119.17        1. 864.99   0.93  4.597E-02   121.78  28.410    PBC<MDA Eu152 
123.41       11. 143.86   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  1.669E-02 Eu154 
186.02       51.  35.66   0.99  4.662E-02   185.72  57.000  5.300E-02 U235  

186.21   3.555  8.504E-01 Ra226 
185.72  57.000  5.300E-02 U235  

186.15       46.  41.37   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.651E-01 Ra226 

203.74       25.  42.76   1.00  4.503E-02   205.32   5.020  3.075E-01 U235  
205.32   5.020  3.075E-01 U235  

208.98       61.  26.89   0.73  4.471E-02
238.61      339.   7.67   1.03  4.202E-02   238.63  43.600  4.979E-01 Pb212 
241.82       69.  21.78   0.61  4.172E-02   242.00   7.268  6.272E-01 Pb214 
277.41       15.  83.12   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.28      134.  11.80   1.38  3.721E-02   295.22  18.414  5.228E-01 Pb214 
300.09       31.  33.08   1.08  3.683E-02   300.09   3.180  7.223E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.54       88.  18.36   1.07  3.412E-02   338.32  11.400  6.195E-01 Ac228 
344.20        3. 328.93   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.95      189.   9.81   0.73  3.324E-02   351.93  35.600  4.203E-01 Pb214 
569.46        3. 267.72   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.16      114.  11.41   1.18  2.357E-02   583.19  85.000  1.568E-01 Tl208 
609.21      158.   9.84   1.14  2.288E-02   609.31  45.490  3.845E-01 Bi214 
662.11        1. 946.63   1.38  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.37       11.  67.59   1.43  2.025E-02   727.33   6.650  2.299E-01 Bi212 
780.27        2. 323.58   1.47  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.65        8.  86.20   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.75       22.  29.96   0.33  1.803E-02   860.53  12.400  2.769E-01 Tl208 
911.14       89.  13.20   1.46  1.732E-02   911.20  26.200  5.368E-01 Ac228 
946.84        1. 597.80   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.22       30.  31.11   1.62  1.658E-02   968.96  15.900  3.103E-01 Ac228 

1113.71        1. 524.47   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.26       18.  36.85   1.74  1.494E-02  1120.29  14.910  2.254E-01 Bi214 
1173.01        3. 230.89   1.78  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1274.07        3. 238.48   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.563E-02 Eu154 
1407.64        7.  91.61   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.88      460.   4.85   1.94  1.219E-02  1460.82  10.550  9.435E+00 K40   
1764.58       30.  17.41   0.50  1.039E-02  1764.49  15.310  5.177E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.66       114.        88. 3.390E+03   41.34   0.625  -      s 
308.37    77.07       120.       126. 4.570E+03   31.35   1.047  -        
358.95    89.73        95.        36. 1.024E+03   83.01   0.595  -      s 
835.54   208.98        80.        61. 1.364E+03   53.77   0.728 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.53    58.59       105.        -2.    -0.001  1651.50   0.876s
Th-234    253.17    63.26       137.         6.     0.002   556.22   0.879s
U-235     373.43    93.35       128.        39.     0.015    87.29   0.905D
Ac-228    373.43    93.35       128.        39.     0.015    87.29   0.905D
Eu-152    476.61   119.17        64.         1.     0.000  1729.98   0.930s
Eu-154    493.56   123.41       125.        11.     0.004   287.71   0.931s
Pa-234    517.90   129.50       107.       -16.    -0.006   189.43   0.938s
U-235     571.34   142.87       121.       -10.    -0.004   306.52   0.949s
U-235     652.31   163.13       123.        -5.    -0.002   589.09   0.966s
U-235     743.79   186.02       141.        51.     0.019    71.31   0.985s
Ra-226    744.28   186.15       159.        46.     0.017    82.74   0.986s
U-235     814.59   203.74        46.        25.     0.009    85.52   1.002s
Pb-212    953.99   238.61       128.       332.     0.123    15.33   1.028 
Pb-214    966.82   241.82        66.        69.     0.026    43.56   0.609s
Tl-208   1109.08   277.41        71.        15.     0.006   166.23   1.063s
Pb-214   1180.50   295.28        49.       130.     0.048    23.60   1.379s
Pb-212   1199.72   300.09        45.        31.     0.011    66.17   1.083s
Ac-228   1353.42   338.54        57.        88.     0.032    36.73   1.068s
Eu-152   1376.05   344.20        42.         3.     0.001   657.86   1.120s
Pb-214   1407.03   351.95        61.       181.     0.067    19.62   0.733s
Pa-234   2276.67   569.46        25.         3.     0.001   535.45   1.306s
Tl-208   2331.42   583.16        20.       114.     0.042    22.81   1.179 
Bi-214   2435.61   609.21        41.       145.     0.054    19.68   1.138 
Cs-137   2647.13   662.11        27.         1.     0.000  1893.26   1.381s
Bi-212   2908.16   727.37        23.        11.     0.004   135.17   1.434s
Eu-152   3119.73   780.27        18.         2.     0.001   647.16   1.475s
Bi-212   3141.22   785.65        19.         8.     0.003   172.40   1.480 
Tl-208   3441.62   860.75         8.        22.     0.008    59.93   0.328s
Pa-234   3521.84   880.81        31.        -2.    -0.001   943.42   1.555s
Pa-234   3531.99   883.34        32.        -3.    -0.001   548.11   1.557s
Ac-228   3643.20   911.14        15.        89.     0.033    26.40   1.459s
Pa-234   3786.01   946.84        29.         1.     0.000  1195.60   1.606s
Ac-228   3875.52   969.22        28.        30.     0.011    62.21   1.624 
Eu-154   4034.44  1008.94        22.        -2.    -0.001   548.74   1.651s
Eu-152   4453.62  1113.71        26.         1.     0.001  1048.95   1.733s
Bi-214   4479.84  1120.26        23.        18.     0.007    73.70   1.740s
Co-60    4690.91  1173.01        26.         3.     0.001   461.78   1.780s
Eu-154   5095.32  1274.07        19.         3.     0.001   476.96   1.855s
Co-60    5338.04  1334.71        18.        -4.    -0.001   314.76   1.898s
Eu-152   5629.91  1407.64        15.         7.     0.002   183.22   1.953s
K-40     5843.02  1460.88        27.       441.     0.163     9.70   1.939 
Bi-214   7058.94  1764.58         3.        30.     0.011    34.82   0.499s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6189E-01                                      5.12E+12             
911.20 5.368E-01 @(P 5.549E-02 1.32E+01 2.62E+01 G  
968.96 3.103E-01 -   1.285E-01 3.11E+01 1.59E+01 G  
338.32 6.195E-01  (P 1.248E-01 1.84E+01 1.14E+01 G  

Energy duplication    
93.35 7.107E-01 ?   4.757E-01 4.36E+01 4.10E+00 XA 

Am-241   I  -1.0037E-02                                      1.58E+05             
59.54-1.004E-02 &(  1.360E-01 8.26E+02 3.59E+01 G  

Bi-212   N   3.4042E-01                                      5.12E+12             
727.33 2.299E-01 ?(  2.298E-01 6.76E+01 6.65E+00 G  
785.37 1.002E+00  (  1.294E+00 8.62E+01 1.11E+00 G  

1620.74 2.255E-02 %   1.012E+00 2.74E+03 1.51E+00 G  

Bi-214   N   3.8449E-01                                      5.84E+05             
609.31 3.845E-01  (P 3.921E-02 9.84E+00 4.55E+01 G  

1120.29 2.254E-01 - P 1.393E-01 3.69E+01 1.49E+01 G  
1764.49 5.177E-01 + P 7.030E-02 1.74E+01 1.53E+01 G  

Co-60    T  -1.1840E-03                                      1.93E+03             
1332.49-8.608E-03 ?(  2.118E-02 1.57E+02 1.00E+02 G  
1173.23 6.250E-03 ?(  2.307E-02 2.31E+02 9.98E+01 G  

Cs-137   I   1.1818E-03                                      1.10E+04             
661.66 1.182E-03 ?(  1.830E-02 9.47E+02 8.50E+01 G  

Eu-152   I   2.2621E-02                                      4.94E+03             
344.28 8.772E-03 ?(  4.676E-02 3.29E+02 2.66E+01 G  
121.78 2.791E-03 ?(  3.957E-02 8.65E+02 2.84E+01 G  
778.90 2.079E-02 &(  1.080E-01 3.24E+02 1.30E+01 G  
964.08-3.081E-03 %   1.454E-01 2.87E+03 1.45E+01 G  

1112.08 1.928E-02 ?(  1.644E-01 5.24E+02 1.34E+01 G  
1408.01 7.059E-02 ?(  9.658E-02 9.16E+01 2.09E+01 G  

Eu-154   I   1.3540E-02                                      3.14E+03             
873.18-2.905E-03 %(  1.414E-01 2.96E+03 1.22E+01 G  
123.07 1.669E-02 ?(  3.869E-02 1.44E+02 4.04E+01 G  

1274.43 1.563E-02 ?(  5.936E-02 2.38E+02 3.49E+01 G  
723.30 3.254E-03 %   9.639E-02 1.80E+03 2.00E+01 G  

1004.72-2.367E-02 +   1.041E-01 2.74E+02 1.79E+01 G  
996.25-1.130E-02 %   2.139E-01 1.16E+03 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4351E+00                                      4.57E+11             
1460.82 9.435E+00  (P 2.584E-01 4.85E+00 1.06E+01 G  

Pa-234   N  -5.1320E-02                                      1.63E+12             
131.30-5.132E-02 ?(  7.725E-02 9.47E+01 1.82E+01 G  
569.50 3.337E-02 &   1.433E-01 2.68E+02 9.30E+00 G  
946.00 1.549E-02 &   1.509E-01 5.98E+02 1.35E+01 G  
880.52-2.515E-02 +   1.929E-01 4.72E+02 1.05E+01 G  
883.24-4.749E-02 +   2.096E-01 2.74E+02 9.70E+00 G  

Pb-212   N   4.9787E-01                                      5.12E+12             
238.63 4.979E-01  (P 3.962E-02 7.67E+00 4.36E+01 G  
300.09 7.223E-01 + P 3.663E-01 3.31E+01 3.18E+00 G  

Pb-214   N   4.5527E-01                                      5.84E+05             
351.93 4.203E-01  (P 4.234E-02 9.81E+00 3.56E+01 G  
295.22 5.228E-01  (P 6.532E-02 1.18E+01 1.84E+01 G  
242.00 6.272E-01 + P 1.715E-01 2.18E+01 7.27E+00 G  

Ra-226   N   7.6509E-01                                      5.84E+05             
186.21 7.651E-01 *(  4.873E-01 4.14E+01 3.56E+00 G  

Th-234   N   2.6427E-01                                      1.63E+12             
63.30 2.643E-01 ?(  1.198E+00 2.78E+02 3.75E+00 G  
92.59-2.558E-02 %   5.331E-01 1.27E+03 4.34E+00 G  

Tl-208   N   1.5715E-01                                      5.12E+12             
583.19 1.568E-01  (  1.423E-02 1.14E+01 8.50E+01 G  
277.37 1.623E-01 ?(  2.113E-01 8.31E+01 6.60E+00 G  
860.53 2.769E-01 +   8.359E-02 3.00E+01 1.24E+01 G  

U-235    N   5.4437E-02                                      2.57E+11             
143.77-5.419E-02 ?(  1.340E-01 1.53E+02 1.09E+01 G  
205.32 3.075E-01 ?(  1.918E-01 4.28E+01 5.02E+00 G  
163.36-6.098E-02 +   2.927E-01 2.95E+02 5.08E+00 G  
185.72 5.300E-02 &(  2.864E-02 3.57E+01 5.70E+01 G  

Energy duplication    
93.35 5.059E-01 ?   3.386E-01 4.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.59       105.        -2.    -0.001  1651.50  -1.004E-02   
Th-234      63.26       137.         6.     0.002   556.22   2.643E-01   
U-235       93.35       128.        39.     0.015    87.29   5.059E-01   
Eu-152     119.17        64.         1.     0.000  1729.98   2.791E-03   
Eu-154     123.41       125.        11.     0.004   287.71   1.669E-02   
Pa-234     129.50       107.       -16.    -0.006   189.43  -5.132E-02   
U-235      142.87       121.       -10.    -0.004   306.52  -5.419E-02   
U-235      163.13       123.        -5.    -0.002   589.09  -6.098E-02   
U-235      186.02       141.        51.     0.019    71.31   5.300E-02   
Ra-226     186.15       159.        46.     0.017    82.74   7.651E-01   
U-235      203.74        46.        25.     0.009    85.52   3.075E-01   
Eu-152     344.20        42.         3.     0.001   657.86   8.772E-03   
Pa-234     569.46        25.         3.     0.001   535.45   3.337E-02   
Cs-137     662.11        27.         1.     0.000  1893.26   1.182E-03   
Eu-152     780.27        18.         2.     0.001   647.16   2.079E-02   
Pa-234     880.81        31.        -2.    -0.001   943.42  -2.515E-02   
Pa-234     883.34        32.        -3.    -0.001   548.11  -4.749E-02   
Pa-234     946.84        29.         1.     0.000  1195.60   1.549E-02   
Eu-154    1008.94        22.        -2.    -0.001   548.74  -2.367E-02   
Eu-152    1113.71        26.         1.     0.001  1048.95   1.928E-02   
Co-60     1173.01        26.         3.     0.001   461.78   6.250E-03   
Eu-154    1274.07        19.         3.     0.001   476.96   1.563E-02   
Co-60     1334.71        18.        -4.    -0.001   314.76  -8.608E-03   
Eu-152    1407.64        15.         7.     0.002   183.22   7.059E-02   

P - Peakbackground subtraction

77 of 323



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.6189E-01    5.6189E-01   1.3048E-01    1.3666E-01  5.549E-02
Am-241 #A   -1.0035E-02   -1.0037E-02   1.6576E-01    1.6576E-01  1.360E-01
Bi-212       3.4042E-01    3.4042E-01   3.7289E-01    3.7330E-01  2.298E-01
Bi-214       3.8448E-01    3.8449E-01   8.1924E-02    8.3727E-02  3.921E-02
Co-60  #A   -1.1684E-03   -1.1840E-03   3.3085E-03    3.3089E-03  2.118E-02
Cs-137 #A    1.1791E-03    1.1818E-03   2.2375E-02    2.2375E-02  1.830E-02
Eu-152 #A    2.2505E-02    2.2621E-02   4.1446E-02    4.1461E-02  4.676E-02
Eu-154 #A    1.3430E-02    1.3540E-02   3.8956E-02    3.8963E-02  1.414E-01
K-40         9.4351E+00    9.4351E+00   9.5502E-01    1.0659E+00  2.584E-01
Pa-234 #A   -5.1320E-02   -5.1320E-02   9.7218E-02    9.8051E-02  7.725E-02
Pb-212       4.9787E-01    4.9787E-01   7.8122E-02    8.6026E-02  3.962E-02
Pb-214       4.5525E-01    4.5527E-01   7.2370E-02    7.5437E-02  4.234E-02
Ra-226 #     7.6506E-01    7.6509E-01   6.3305E-01    6.3456E-01  4.873E-01
Th-234 #A    2.6427E-01    2.6427E-01   1.4699E+00    1.4701E+00  1.198E+00
Tl-208       1.5715E-01    1.5715E-01   3.5847E-02    3.7230E-02  1.423E-02
U-235  #A    5.4437E-02    5.4437E-02   3.8821E-02    3.8961E-02  1.340E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.183E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1832160E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-036                Received:        04/01/13                      
Lab ID:          244409-004                    Prepared:        04/02/13 12:30                
Matrix:          Soil                          Analyzed:        05/08/13 08:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:31                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01116 U        0.1541        0.1262            0.9     
Bismuth-212                          0.5487           0.3185        0.1636                    
Bismuth-214                          0.2836           0.07899       0.03858                   
Cesium-137                          -0.0008472 U      0.02054       0.01681           0.07    
Cobalt-60                            0.008275 U       0.02654       0.02059           0.03    
Europium-152                         0.03786 U        0.04707       0.05347           0.1     
Europium-154                         0.01661 U        0.04383       0.1877            0.2     
Lead-212                             0.3320           0.06286       0.03256                   
Lead-214                             0.3801           0.08145       0.04679                   
Potassium-40                        10.51             1.044         0.2426                    
Protactinium-234                     0.03058 U        0.07308       0.07762                   
Radium-226 (By Bismuth-214)          0.2836           0.07899       0.03858           0.2     
Thallium-208                         0.1099           0.04210       0.02108                   
Thorium-232 (By Actinium-228)        0.4226           0.1037        0.03720           0.9     
Thorium-234                          0.9235 U         1.327         1.038                     
Uranium-235                          0.04892 U        0.03340       0.1368            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244409-004                   Client ID : 12-PCT-317-036        

Seqnum : 1533184774003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_003                                Batch         : 196911                       Time      : 08-MAY-2013 08:14     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.7 g                      Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01116          0.1262       0.9      .15409           .15409           0           u        

Bismuth-212                         0.5487            0.1636                .31845           .31969           -0.0065     u        

Bismuth-214                         0.2836            0.03858               .078994          .080016          0.023       u        

Cesium-137                          -0.0008472        0.01681      0.07     .020543          .020543          -0.0022     u        

Cobalt-60                           0.008275          0.02059      0.03     .026541          .026544          -0.0023     u        

Europium-152                        0.03786           0.05347      0.1      .047068          .047103          0.0038      u        

Europium-154                        0.01661           0.1877       0.2      .043827          .043836          0.037       u        

Lead-212                            0.3320            0.03256               .062863          .067295          0.0095      u        

Lead-214                            0.3801            0.04679               .081446          .083363          0.017       u        

Potassium-40                        10.51             0.2426                1.0438           1.1695           -0.30       u        

Protactinium-234                    0.03058           0.07762               .073082          .073476          0.017       u        

Radium-226 (By Bismuth-214)         0.2836            0.03858      0.2      .078994          .080016          0.023       u        

Thallium-208                        0.1099            0.02108               .042104          .042687          0.0055      u        

Thorium-232 (By Actinium-228)       0.4226            0.03720      0.9      .10373           .10813           0.013       u        

Thorium-234                         0.9235            1.038                 1.3273           1.3302           -0.025      u        

Uranium-235                         0.04892           0.1368       0.18     .033399          .03353           0.0018      u        

u=use  

Page 1 of 1                                                                                                             1533184774003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-036          
Sample Description: 244409-004, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 11:31            Live Time: 2700   sec

Acquisition Time: 5/8/2013 08:14:02         Real Time: 2705   sec
Analysis Time: 5/8/2013 08:59            Dead Time: 0.20   %

Analysis Quantity: 3.177E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.226E-01      1.037E-01      1.081E-01      3.720E-02
Am-241    #AB   -1.116E-02      1.541E-01      1.541E-01      1.262E-01
Bi-212           5.487E-01      3.185E-01      3.197E-01      1.636E-01
Bi-214           2.836E-01      7.899E-02      8.002E-02      3.858E-02
Co-60     #AB    8.275E-03      2.654E-02      2.654E-02      2.059E-02
Cs-137    #AB   -8.472E-04      2.054E-02      2.054E-02      1.681E-02
Eu-152    #AB    3.786E-02      4.707E-02      4.710E-02      5.347E-02
Eu-154    #AB    1.661E-02      4.383E-02      4.384E-02      1.877E-01
K-40             1.051E+01      1.044E+00      1.169E+00      2.426E-01
Pa-234    #AB    3.058E-02      7.308E-02      7.348E-02      7.762E-02
Pb-212           3.320E-01      6.286E-02      6.730E-02      3.256E-02
Pb-214           3.801E-01      8.145E-02      8.336E-02      4.679E-02
Ra-226           7.674E-01      5.801E-01      5.818E-01      3.902E-01
Th-234    #AB    9.235E-01      1.327E+00      1.330E+00      1.038E+00
Tl-208           1.099E-01      4.210E-02      4.269E-02      2.108E-02
U-235     #AB    4.892E-02      3.340E-02      3.353E-02      1.368E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.442E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 08:59:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_003.An1               

Sample description                                             
244409-004, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_003.An1

Acquisition information
Start time:                 5/8/2013 08:14:02
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1770E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1770E+02) = 

8.5071E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 11:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.76       20.  71.86   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.69       61.  25.96   0.80  2.745E-02
77.09       75.  22.75   0.80  2.928E-02
87.08       32.  40.02   0.61  3.596E-02
93.85        6. 235.67   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  1.234E-01 Ac228 
93.35   5.760  8.781E-02 U235  

93.85        6. 235.67   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.234E-01 Ac228 

131.30        2. 553.14   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.66        5. 269.44   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.121E-02 U235  
163.25        7. 190.83   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.677E-02 U235  
185.92       42.  37.80   0.80  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.674E-01 Ra226 
185.72  57.000  4.782E-02 U235  

186.01       43.  34.14   0.93  4.855E-02   185.72  57.000  4.894E-02 U235  
186.21   3.555  7.854E-01 Ra226 

238.68      204.   9.27   0.90  4.347E-02   238.63  43.600  3.313E-01 Pb212 
276.97       11.  89.72   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.19       96.  16.28   0.90  3.829E-02   295.22  18.414  4.307E-01 Pb214 
299.83       13.  73.54   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.24       53.  19.69   1.01  3.500E-02   338.32  11.400  4.209E-01 Ac228 
351.87      141.  12.87   1.03  3.408E-02   351.93  35.600  3.539E-01 Pb214 
569.48        6. 119.50   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.22       70.  18.08   1.15  2.394E-02   583.19  85.000  1.081E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.35       99.  12.96   1.15  2.322E-02   609.31  45.490  2.959E-01 Bi214 
727.61       24.  26.11   0.43  2.051E-02   727.33   6.650  5.487E-01 Bi212 
785.65        2. 310.50   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.97        5. 125.14   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
882.94        2. 380.26   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.15       62.  14.66   0.57  1.750E-02   911.20  26.200  4.233E-01 Ac228 
945.56        1. 508.11   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.71       12.  62.16   1.62  1.681E-02   964.08  14.500  1.594E-01 Eu152 

968.96  15.900  1.451E-01 Ac228 
969.01       37.  20.51   0.56  1.675E-02   968.96  15.900  4.354E-01 Ac228 
991.35        1. 599.46   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.81        5. 131.97   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.27       33.  21.20   1.54  1.507E-02  1120.29  14.910  4.669E-01 Bi214 
1333.32        3. 160.38   1.83  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.77        2. 160.79   1.86  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      448.   4.80   1.33  1.229E-02  1460.82  10.550  1.051E+01 K40   
1764.87       13.  31.84   1.98  1.048E-02  1764.49  15.310  2.471E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.67       119.        44. 1.610E+03   77.54   0.880  -        
308.45    77.07       117.        65. 2.234E+03   53.87   0.995  -      s 
348.48    87.08        66.        32. 8.899E+02   80.04   0.605  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.33    59.52        78.        -2.    -0.001  1380.57   0.783s
Th-234    251.27    62.76        89.        20.     0.007   143.73   0.788s
U-235     373.53    93.35       108.         6.     0.002   471.35   0.823D
Ac-228    373.53    93.35       108.         6.     0.002   471.35   0.823D
Eu-152    488.38   122.09        83.        -5.    -0.002   491.13   0.856s
Pa-234    525.20   131.30        91.         2.     0.001  1106.29   0.867s
U-235     574.61   143.66       105.         5.     0.002   538.87   0.881s
U-235     652.92   163.25        86.         7.     0.003   381.66   0.903s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.87   186.01        86.        43.     0.016    68.28   0.928 
Ra-226    743.52   185.92        84.        42.     0.016    75.59   0.798 
U-235     828.03   207.06        58.        -7.    -0.002   330.75   0.950s
Pb-212    954.40   238.68        71.       199.     0.074    18.53   0.895 
Pb-214    959.77   240.02       128.       -48.    -0.018    73.12   0.989s
Tl-208   1107.47   276.97        48.        11.     0.004   179.45   1.027 
Pb-214   1180.30   295.19        56.        96.     0.036    32.55   0.899 
Pb-212   1198.88   299.83        50.        13.     0.005   147.08   1.051 
Ac-228   1352.40   338.24        25.        53.     0.020    39.37   1.006 
Eu-152   1377.43   344.50        44.        -6.    -0.002   308.07   1.097s
Pb-214   1406.88   351.87        60.       136.     0.050    25.74   1.034 
Pa-234   2276.96   569.48        24.         6.     0.002   239.00   1.313s
Tl-208   2331.91   583.22        34.        70.     0.026    36.16   1.150 
Bi-214   2436.38   609.35        31.        99.     0.037    25.92   1.147 
Bi-212   2909.31   727.61         9.        24.     0.009    52.22   0.426s
Eu-152   3113.30   778.62        24.        -4.    -0.002   334.13   1.487s
Bi-212   3141.43   785.65        26.         2.     0.001   621.01   1.492 
Tl-208   3442.71   860.97        18.         5.     0.002   250.29   1.549s
Pa-234   3521.71   880.73        28.        -3.    -0.001   494.87   1.563s
Pa-234   3530.56   882.94        26.         2.     0.001   760.52   1.565s
Ac-228   3643.40   911.15         5.        62.     0.023    29.33   0.567s
Pa-234   3781.05   945.56        24.         1.     0.001  1016.22   1.609s
Eu-152   3873.64   968.71        23.        12.     0.005   124.33   1.621s
Ac-228   3875.29   969.12        19.        21.     0.008    74.40   1.625s
Eu-154   3964.21   991.35         7.         1.     0.000  1198.92   1.643s
Eu-154   4018.06  1004.81        15.         5.     0.002   263.93   1.648s
Eu-152   4449.60  1112.68        21.        -4.    -0.001   345.89   1.714s
Bi-214   4479.97  1120.27         6.        33.     0.012    42.40   1.540 
Eu-154   5093.55  1273.62        24.        -5.    -0.002   277.91   1.802s
Co-60    5332.45  1333.32        13.         3.     0.001   320.75   1.830s
Eu-152   5630.40  1407.77         7.         2.     0.001   321.58   1.863s
K-40     5842.46  1460.76        18.       433.     0.160     9.59   1.330s
Bi-214   7059.77  1764.87         9.        13.     0.005    63.68   1.977s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2255E-01                                      5.12E+12             
911.20 4.233E-01  (  3.720E-02 1.47E+01 2.62E+01 G  
968.96 2.457E-01 -   1.216E-01 3.72E+01 1.59E+01 G  
338.32 4.209E-01  (  9.144E-02 1.97E+01 1.14E+01 G  

Energy duplication    
93.35 1.234E-01 -   4.721E-01 2.36E+02 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.1161E-02                                      1.58E+05             
59.54-1.116E-02 ?(  1.262E-01 6.90E+02 3.59E+01 G  

Bi-212   N   5.4873E-01                                      5.12E+12             
727.33 5.487E-01  (P 1.636E-01 2.61E+01 6.65E+00 G  
785.37 2.593E-01 - P 1.747E+00 3.11E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.310E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.8362E-01                                      5.84E+05             
609.31 2.959E-01  (P 3.858E-02 1.30E+01 4.55E+01 G  

1120.29 4.669E-01 +   7.799E-02 2.12E+01 1.49E+01 G  
1764.49 2.471E-01 ?(P 1.401E-01 3.18E+01 1.53E+01 G  

Co-60    T   8.2747E-03                                      1.93E+03             
1332.49 8.275E-03 ?(  2.059E-02 1.60E+02 1.00E+02 G  
1173.23-9.982E-06 %   2.453E-02 1.49E+05 9.98E+01 G  

Cs-137   I  -8.4719E-04                                      1.10E+04             
661.66-8.472E-04 %(  1.681E-02 1.21E+03 8.50E+01 G  

Eu-152   I   3.7857E-02                                      4.94E+03             
344.28-2.181E-02 ?(  5.347E-02 1.54E+02 2.66E+01 G  
121.78-1.226E-02 &   4.882E-02 2.46E+02 2.84E+01 G  
778.90-5.439E-02 +   1.434E-01 1.67E+02 1.30E+01 G  
964.08 1.594E-01 ?(  1.450E-01 6.22E+01 1.45E+01 G  

1112.08-6.150E-02 +   1.677E-01 1.73E+02 1.34E+01 G  
1408.01 2.944E-02 ?(  7.158E-02 1.61E+02 2.09E+01 G  

Eu-154   I   1.6605E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.877E-01 1.00E+03 1.22E+01 G  
123.07-1.476E-03 %   3.439E-02 1.42E+03 4.04E+01 G  

1274.43-3.516E-02 +   7.645E-02 1.39E+02 3.49E+01 G  
723.30 0.000E+00 ?(  1.376E-01 1.00E+03 2.00E+01 G  

1004.72 4.921E-02 &(  9.997E-02 1.32E+02 1.79E+01 G  
996.25 1.210E-02 &(  1.169E-01 5.99E+02 1.05E+01 G  

K-40     N   1.0514E+01                                      4.57E+11             
1460.82 1.051E+01  (P 2.426E-01 4.80E+00 1.06E+01 G  

Pa-234   N   3.0579E-02                                      1.63E+12             
131.30 8.575E-03 ?(  7.762E-02 5.53E+02 1.82E+01 G  
569.50 8.548E-02 ?(  1.584E-01 1.19E+02 9.30E+00 G  
946.00 1.900E-02 ?(  1.568E-01 5.08E+02 1.35E+01 G  
880.52-5.159E-02 +   2.047E-01 2.47E+02 1.05E+01 G  
883.24 3.535E-02 &(  2.175E-01 3.80E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.3196E-01                                      5.12E+12             
238.63 3.313E-01  (P 3.256E-02 9.27E+00 4.36E+01 G  
300.09 3.409E-01  (P 4.327E-01 7.35E+01 3.18E+00 G  

Pb-214   N   3.8006E-01                                      5.84E+05             
351.93 3.539E-01  (P 4.679E-02 1.29E+01 3.56E+01 G  
295.22 4.307E-01  (P 7.764E-02 1.63E+01 1.84E+01 G  
242.00-4.792E-01 -   2.650E-01 3.66E+01 7.27E+00 G  

Ra-226   N   7.6740E-01                                      5.84E+05             
186.21 7.674E-01  (  3.902E-01 3.78E+01 3.56E+00 G  

Th-234   N   9.2351E-01                                      1.63E+12             
63.30 9.235E-01  (  1.038E+00 7.19E+01 3.75E+00 G  
92.59 0.000E+00 &   5.153E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.0990E-01                                      5.12E+12             
583.19 1.081E-01  (P 2.108E-02 1.81E+01 8.50E+01 G  
277.37 1.327E-01  (P 1.944E-01 8.97E+01 6.60E+00 G  
860.53 7.168E-02 -   1.383E-01 1.25E+02 1.24E+01 G  

U-235    N   4.8917E-02                                      2.57E+11             
143.77 3.121E-02 &(  1.368E-01 2.69E+02 1.09E+01 G  
205.32-9.006E-02 &   2.386E-01 1.65E+02 5.02E+00 G  
163.36 8.677E-02 ?(  2.674E-01 1.91E+02 5.08E+00 G  
185.72 4.894E-02  (  2.463E-02 3.41E+01 5.70E+01 G  

Energy duplication    
93.35 8.781E-02 &   3.361E-01 2.36E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52        78.        -2.    -0.001  1380.57  -1.116E-02   
Th-234      62.76        89.        20.     0.007   143.73   9.235E-01   
U-235       93.35       108.         6.     0.002   471.35   8.781E-02   
Eu-152     122.09        83.        -5.    -0.002   491.13  -1.226E-02   
Pa-234     131.30        91.         2.     0.001  1106.29   8.575E-03   
U-235      143.66       105.         5.     0.002   538.87   3.121E-02   
U-235      163.25        86.         7.     0.003   381.66   8.677E-02   
U-235      186.01        86.        43.     0.016    68.28   4.894E-02   
U-235      207.06        58.        -7.    -0.002   330.75  -9.006E-02   
Eu-152     344.50        44.        -6.    -0.002   308.07  -2.181E-02   
Pa-234     569.48        24.         6.     0.002   239.00   8.548E-02   
Eu-152     778.62        24.        -4.    -0.002   334.13  -5.439E-02   
Pa-234     880.73        28.        -3.    -0.001   494.87  -5.159E-02   
Pa-234     882.94        26.         2.     0.001   760.52   3.535E-02   
Pa-234     945.56        24.         1.     0.001  1016.22   1.900E-02   
Eu-152     968.71        23.        12.     0.005   124.33   1.594E-01   
Eu-154     991.35         7.         1.     0.000  1198.92   1.210E-02   
Eu-154    1004.81        15.         5.     0.002   263.93   4.921E-02   
Eu-152    1112.68        21.        -4.    -0.001   345.89  -6.150E-02   
Eu-154    1273.62        24.        -5.    -0.002   277.91  -3.516E-02   
Co-60     1333.32        13.         3.     0.001   320.75   8.275E-03   
Eu-152    1407.77         7.         2.     0.001   321.58   2.944E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.2255E-01    4.2255E-01   1.0373E-01    1.0813E-01  3.720E-02
Am-241 #A   -1.1160E-02   -1.1161E-02   1.5409E-01    1.5409E-01  1.262E-01
Bi-212       5.4873E-01    5.4873E-01   3.1845E-01    3.1969E-01  1.636E-01
Bi-214       2.8361E-01    2.8362E-01   7.8994E-02    8.0016E-02  3.858E-02
Co-60  #A    8.1656E-03    8.2747E-03   2.6541E-02    2.6544E-02  2.059E-02
Cs-137 #A   -8.4522E-04   -8.4719E-04   2.0543E-02    2.0543E-02  1.681E-02
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Eu-152 #A    3.7662E-02    3.7857E-02   4.7068E-02    4.7103E-02  5.347E-02
Eu-154 #A    1.6471E-02    1.6605E-02   4.3827E-02    4.3836E-02  1.877E-01
K-40         1.0514E+01    1.0514E+01   1.0438E+00    1.1695E+00  2.426E-01
Pa-234 #A    3.0579E-02    3.0579E-02   7.3082E-02    7.3476E-02  7.762E-02
Pb-212       3.3196E-01    3.3196E-01   6.2863E-02    6.7295E-02  3.256E-02
Pb-214       3.8005E-01    3.8006E-01   8.1446E-02    8.3363E-02  4.679E-02
Ra-226       7.6736E-01    7.6740E-01   5.8010E-01    5.8175E-01  3.902E-01
Th-234 #A    9.2351E-01    9.2351E-01   1.3273E+00    1.3302E+00  1.038E+00
Tl-208       1.0990E-01    1.0990E-01   4.2104E-02    4.2687E-02  2.108E-02
U-235  #A    4.8917E-02    4.8917E-02   3.3399E-02    3.3530E-02  1.368E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.336E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.3357838E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-037                Received:        04/01/13                      
Lab ID:          244409-005                    Prepared:        04/02/13 12:40                
Matrix:          Soil                          Analyzed:        05/08/13 09:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:20                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.02423 U         0.1476        0.1200            0.9     
Bismuth-212                          0.4247            0.4523        0.2744                    
Bismuth-214                          0.4052            0.09348       0.04198                   
Cesium-137                           0.0004203 U       0.02565       0.02108           0.07    
Cobalt-60                           -0.00009888 U      0.02512       0.02068           0.03    
Europium-152                         0.03111 U         0.06096       0.05711           0.1     
Europium-154                         0.001966 U        0.1680        0.1381            0.2     
Lead-212                             0.4514            0.08320       0.04491                   
Lead-214                             0.4818            0.08815       0.04765                   
Potassium-40                         9.925             1.042         0.2904                    
Protactinium-234                     0.01763 U         0.03669       0.1032                    
Radium-226 (By Bismuth-214)          0.4052            0.09348       0.04198           0.2     
Thallium-208                         0.1705            0.04651       0.01999                   
Thorium-232 (By Actinium-228)        0.6476            0.1467        0.04903           0.9     
Thorium-234                          0.6345 U          1.343         1.070                     
Uranium-235                          0.05342 U         0.03975       0.1285            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244409-005                   Client ID : 12-PCT-317-037        

Seqnum : 1513184759004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_004                                Batch         : 196911                       Time      : 08-MAY-2013 09:12     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.57 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.02423           0.1200       0.9      .14763           .14764           0           u        

Bismuth-212                         0.4247            0.2744                .45234           .45286           -0.0065     u        

Bismuth-214                         0.4052            0.04198               .09348           .095278          0.023       u        

Cesium-137                          0.0004203         0.02108      0.07     .025648          .025648          -0.0022     u        

Cobalt-60                           -0.00009888       0.02068      0.03     .025119          .025119          -0.0023     u        

Europium-152                        0.03111           0.05711      0.1      .060963          .060989          0.0038      u        

Europium-154                        0.001966          0.1381       0.2      .168             .168             0.037       u        

Lead-212                            0.4514            0.04491               .083199          .091189          0.0095      u        

Lead-214                            0.4818            0.04765               .088154          .092142          0.017       u        

Potassium-40                        9.925             0.2904                1.0415           1.1548           -0.30       u        

Protactinium-234                    0.01763           0.1032                .036687          .036948          0.017       u        

Radium-226 (By Bismuth-214)         0.4052            0.04198      0.2      .09348           .095278          0.023       u        

Thallium-208                        0.1705            0.01999               .046513          .047798          0.0055      u        

Thorium-232 (By Actinium-228)       0.6476            0.04903      0.9      .14666           .15398           0.013       u        

Thorium-234                         0.6345            1.070                 1.3432           1.3445           -0.025      u        

Uranium-235                         0.05342           0.1285       0.18     .03975           .039898          0.0018      u        

u=use  

Page 1 of 1                                                                                                             1513184759004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-037          
Sample Description: 244409-005, 196911 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 11:20            Live Time: 2700   sec

Acquisition Time: 5/8/2013 09:12:10         Real Time: 2702   sec
Analysis Time: 5/8/2013 09:57            Dead Time: 0.09   %

Analysis Quantity: 3.096E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.476E-01      1.467E-01      1.540E-01      4.903E-02
Am-241    #AB    2.423E-02      1.476E-01      1.476E-01      1.200E-01
Bi-212    #      4.247E-01      4.523E-01      4.529E-01      2.744E-01
Bi-214           4.052E-01      9.348E-02      9.528E-02      4.198E-02
Co-60     #AB   -9.888E-05      2.512E-02      2.512E-02      2.068E-02
Cs-137    #AB    4.203E-04      2.565E-02      2.565E-02      2.108E-02
Eu-152    #AB    3.111E-02      6.096E-02      6.099E-02      5.711E-02
Eu-154    #AB    1.966E-03      1.680E-01      1.680E-01      1.381E-01
K-40             9.925E+00      1.042E+00      1.155E+00      2.904E-01
Pa-234    #AB    1.763E-02      3.669E-02      3.695E-02      1.032E-01
Pb-212           4.514E-01      8.320E-02      9.119E-02      4.491E-02
Pb-214    #      4.818E-01      8.815E-02      9.214E-02      4.765E-02
Ra-226    #      9.371E-01      6.715E-01      6.745E-01      4.454E-01
Th-234    #AB    6.345E-01      1.343E+00      1.345E+00      1.070E+00
Tl-208           1.705E-01      4.651E-02      4.780E-02      1.999E-02
U-235     #AB    5.342E-02      3.975E-02      3.990E-02      1.285E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.421E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

Sample description                                             
244409-005, 196911                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_004.An1

Acquisition information
Start time:                 5/8/2013 09:12:10
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0957E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0957E+02) = 

8.7305E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 11:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0976

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.56        4. 304.69   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.18       14. 105.84   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.345E-01 Th234 
74.84       86.  18.48   0.85  2.840E-02
77.27      116.  14.94   0.85  3.022E-02
93.01       33.  50.67   0.57  3.973E-02    93.35   4.100  6.543E-01 Ac228 

93.35   5.760  4.657E-01 U235  
92.59   4.343  6.235E-01 Th234 
93.35   5.760  4.657E-01 U235  

145.38       10. 129.81   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  6.185E-02 U235  

185.77       44.  37.21   0.97  4.819E-02   185.72  57.000  5.180E-02 U235  
186.21   3.555  8.313E-01 Ra226 
185.72  57.000  5.180E-02 U235  

185.84       50.  35.83   0.84  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.371E-01 Ra226 

238.59      267.   9.01   0.98  4.318E-02   238.63  43.600  4.485E-01 Pb212 
244.17        4. 196.86   1.03  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.46        6. 170.57   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.05       99.  18.32   1.00  3.815E-02   295.22  18.414  4.346E-01 Pb214 
299.58       18.  57.32   1.08  3.774E-02   300.09   3.180  4.913E-01 Pb212 
337.95       71.  19.47   0.91  3.494E-02   338.32  11.400  5.764E-01 Ac228 
344.93        1. 726.25   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.80      195.   9.78   1.23  3.405E-02   351.93  35.600  5.051E-01 Pb214 
583.08      108.  13.64   1.27  2.416E-02   583.19  85.000  1.705E-01 Tl208 
609.35      134.  10.90   1.21  2.345E-02   609.31  45.490  4.052E-01 Bi214 
727.40       12.  65.71   1.45  2.078E-02   727.33   6.650  2.821E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
786.48        9.  83.82   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.10        7.  88.67   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.79        6. 104.03   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.16       98.  11.58   1.13  1.779E-02   911.20  26.200  6.785E-01 Ac228 
969.27       33.  29.08   1.62  1.704E-02   968.96  15.900  3.905E-01 Ac228 

1110.48        5.  97.99   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.17       20.  40.25   1.72  1.535E-02  1120.29  14.910  2.774E-01 Bi214 
1460.67      425.   5.01   1.80  1.254E-02  1460.82  10.550  9.925E+00 K40   
1764.45       14.  31.43   1.98  1.069E-02  1764.49  15.310  2.689E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.80    74.86       114.        64. 2.239E+03   54.81   0.400  -      s 
308.52    77.30       121.        86. 2.839E+03   43.76   0.775  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.64    59.56        76.         4.     0.002   609.37   0.835s
Th-234    252.12    63.18        99.        14.     0.005   211.68   0.840s
Th-234    364.21    91.23       113.       -16.    -0.006   191.46   0.871s
Ac-228    372.68    93.35       106.        34.     0.013    91.10   0.872D
U-235     372.68    93.35       106.        34.     0.013    91.10   0.872D
Eu-152    485.42   121.56       109.        -5.    -0.002   585.18   0.902s
Pa-234    521.51   130.59       153.        -9.    -0.003   378.19   0.912s
U-235     580.62   145.38        87.        10.     0.004   259.61   0.926s
U-235     742.05   185.77       112.        44.     0.016    74.41   0.969 
Ra-226    742.32   185.84       102.        50.     0.018    71.66   0.840s
Pb-212    953.17   238.59       126.       261.     0.097    18.02   0.981 
Pb-214    975.47   244.17        77.         4.     0.001   393.72   1.026s
Tl-208   1108.57   277.46        56.         6.     0.002   341.14   1.061s
Pb-214   1179.19   295.13        60.        95.     0.035    29.00   1.079 
Pb-212   1197.00   299.58        55.        18.     0.007   114.63   1.084s
Ac-228   1350.39   337.95        40.        71.     0.026    38.93   0.913 
Eu-152   1378.30   344.93        48.         1.     0.001  1452.49   1.126s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1405.78   351.80        59.       189.     0.070    19.55   1.233s
Pa-234   2273.07   568.69        28.        -2.    -0.001   712.20   1.328s
Tl-208   2330.62   583.08        30.       108.     0.040    27.28   1.269 
Bi-214   2435.71   609.35        35.       134.     0.050    21.79   1.212 
Eu-154   2886.20   721.97        28.        -4.    -0.001   399.93   1.452s
Bi-212   2907.91   727.40        25.        12.     0.004   131.41   1.455s
Bi-212   3144.29   786.48        22.         9.     0.003   167.64   1.498s
Tl-208   3442.86   861.10        16.         7.     0.003   177.33   1.552s
Pa-234   3521.68   880.79        18.         6.     0.002   208.07   1.566s
Ac-228   3643.21   911.16         9.        98.     0.036    23.15   1.130s
Ac-228   3875.74   969.27        29.        33.     0.012    58.16   1.625s
Eu-154   4014.45  1003.92        22.        -1.     0.000  1384.58   1.647s
Eu-152   4440.99  1110.48        11.         5.     0.002   195.97   1.712s
Bi-214   4479.79  1120.17        29.        20.     0.007    80.50   1.716s
Eu-152   5637.34  1409.25        12.        -1.     0.000   793.87   1.860s
K-40     5843.28  1460.67        26.       406.     0.150    10.02   1.798 
Bi-214   7060.45  1764.45        12.        14.     0.005    62.87   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4759E-01                                      5.12E+12             
911.20 6.785E-01  (  4.903E-02 1.16E+01 2.62E+01 G  
968.96 3.905E-01 -   1.495E-01 2.91E+01 1.59E+01 G  
338.32 5.764E-01  (  1.196E-01 1.95E+01 1.14E+01 G  

Energy duplication    
93.35 6.817E-01 ?   4.745E-01 4.56E+01 4.10E+00 XA 

Am-241   I   2.4227E-02                                      1.58E+05             
59.54 2.423E-02 ?(  1.200E-01 3.05E+02 3.59E+01 G  

Bi-212   N   4.2471E-01                                      5.12E+12             
727.33 2.821E-01 &(  2.744E-01 6.57E+01 6.65E+00 G  
785.37 1.279E+00  (  1.615E+00 8.38E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.335E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.0521E-01                                      5.84E+05             
609.31 4.052E-01  (P 4.198E-02 1.09E+01 4.55E+01 G  

1120.29 2.774E-01 - P 1.776E-01 4.03E+01 1.49E+01 G  
1764.49 2.689E-01 - P 1.590E-01 3.14E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -9.8877E-05                                      1.93E+03             
1332.49-9.888E-05 %(  2.068E-02 1.27E+04 1.00E+02 G  
1173.23-7.021E-04 %   2.373E-02 2.06E+03 9.98E+01 G  

Cs-137   I   4.2033E-04                                      1.10E+04             
661.66 4.203E-04 %(  2.108E-02 3.05E+03 8.50E+01 G  

Eu-152   I   3.1108E-02                                      4.94E+03             
344.28 4.807E-03 ?(  5.711E-02 7.26E+02 2.66E+01 G  
121.78-1.206E-02 &   5.746E-02 2.93E+02 2.84E+01 G  
778.90 5.048E-04 %   1.322E-01 1.59E+04 1.30E+01 G  
964.08 2.245E-03 %   1.622E-01 4.39E+03 1.45E+01 G  

1112.08 8.326E-02 &(  1.205E-01 9.80E+01 1.34E+01 G  
1408.01-1.542E-02 +   9.832E-02 3.97E+02 2.09E+01 G  

Eu-154   I   1.9662E-03                                      3.14E+03             
873.18 1.966E-03 &(  1.381E-01 4.27E+03 1.22E+01 G  
123.07 0.000E+00 -   4.670E-02 1.00E+03 4.04E+01 G  

1274.43 2.120E-03 %   6.857E-02 1.97E+03 3.49E+01 G  
723.30-3.001E-02 +   9.560E-02 2.00E+02 2.00E+01 G  

1004.72-1.065E-02 +   1.202E-01 6.92E+02 1.79E+01 G  
996.25 4.350E-03 &   2.026E-01 2.83E+03 1.05E+01 G  

K-40     N   9.9253E+00                                      4.57E+11             
1460.82 9.925E+00  (P 2.904E-01 5.01E+00 1.06E+01 G  

Pa-234   N   1.7632E-02                                      1.63E+12             
131.30-3.363E-02 ?(  1.032E-01 1.89E+02 1.82E+01 G  
569.50-3.042E-02 +   1.751E-01 3.56E+02 9.30E+00 G  
946.00-6.769E-03 %   1.415E-01 1.28E+03 1.35E+01 G  
880.52 1.065E-01 ?(  1.686E-01 1.04E+02 1.05E+01 G  
883.24-5.943E-04 &   2.019E-01 2.06E+04 9.70E+00 G  

Pb-212   N   4.5138E-01                                      5.12E+12             
238.63 4.485E-01  (P 4.491E-02 9.01E+00 4.36E+01 G  
300.09 4.913E-01 &(P 4.644E-01 5.73E+01 3.18E+00 G  

Pb-214   N   4.8180E-01                                      5.84E+05             
351.93 5.051E-01 @(P 4.765E-02 9.78E+00 3.56E+01 G  
295.22 4.367E-01 ?(P 8.307E-02 1.45E+01 1.84E+01 G  
242.00 4.112E-02 - P 2.118E-01 1.97E+02 7.27E+00 G  

Ra-226   N   9.3705E-01                                      5.84E+05             
186.21 9.371E-01 @(  4.454E-01 3.58E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   6.3453E-01                                      1.63E+12             
63.30 6.345E-01 ?(  1.070E+00 1.06E+02 3.75E+00 G  
92.59-3.064E-01 -   4.668E-01 9.57E+01 4.34E+00 G  

Tl-208   N   1.7051E-01                                      5.12E+12             
583.19 1.705E-01  (  1.999E-02 1.36E+01 8.50E+01 G  
277.37 7.903E-02 -   2.160E-01 1.71E+02 6.60E+00 G  
860.53 9.961E-02 -   1.318E-01 8.87E+01 1.24E+01 G  

U-235    N   5.3417E-02                                      2.57E+11             
143.77 6.185E-02 &(  1.285E-01 1.30E+02 1.09E+01 G  
205.32 0.000E+00 -   3.372E-01 1.00E+03 5.02E+00 G  
163.36 0.000E+00 &   2.945E-01 1.00E+03 5.08E+00 G  
185.72 5.180E-02  (  2.903E-02 3.72E+01 5.70E+01 G  

Energy duplication    
93.35 4.852E-01 ?   3.378E-01 4.56E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

98 of 323



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.56        76.         4.     0.002   609.37   2.423E-02   
Th-234      63.18        99.        14.     0.005   211.68   6.345E-01   
Th-234      91.23       113.       -16.    -0.006   191.46  -3.064E-01   
U-235       93.35       106.        34.     0.013    91.10   4.852E-01   
Eu-152     121.56       109.        -5.    -0.002   585.18  -1.206E-02   
Pa-234     130.59       153.        -9.    -0.003   378.19  -3.363E-02   
U-235      145.38        87.        10.     0.004   259.61   6.185E-02   
U-235      185.77       112.        44.     0.016    74.41   5.180E-02   
Eu-152     344.93        48.         1.     0.001  1452.49   4.807E-03   
Pa-234     568.69        28.        -2.    -0.001   712.20  -3.042E-02   
Eu-154     721.97        28.        -4.    -0.001   399.93  -3.001E-02   
Bi-212     727.40        25.        12.     0.004   131.41   2.821E-01   
Bi-212     786.48        22.         9.     0.003   167.64   1.279E+00   
Pa-234     880.79        18.         6.     0.002   208.07   1.065E-01   
Eu-154    1003.92        22.        -1.     0.000  1384.58  -1.065E-02   
Eu-152    1110.48        11.         5.     0.002   195.97   8.326E-02   
Eu-152    1409.25        12.        -1.     0.000   793.87  -1.542E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4759E-01    6.4759E-01   1.4666E-01    1.5398E-01  4.903E-02
Am-241 #A    2.4223E-02    2.4227E-02   1.4763E-01    1.4764E-01  1.200E-01
Bi-212 #     4.2471E-01    4.2471E-01   4.5234E-01    4.5286E-01  2.744E-01
Bi-214       4.0519E-01    4.0521E-01   9.3480E-02    9.5278E-02  4.198E-02
Co-60  #A   -9.7571E-05   -9.8877E-05   2.5119E-02    2.5119E-02  2.068E-02
Cs-137 #A    4.1936E-04    4.2033E-04   2.5648E-02    2.5648E-02  2.108E-02
Eu-152 #A    3.0948E-02    3.1108E-02   6.0963E-02    6.0989E-02  5.711E-02
Eu-154 #A    1.9503E-03    1.9662E-03   1.6800E-01    1.6800E-01  1.381E-01
K-40         9.9253E+00    9.9253E+00   1.0415E+00    1.1548E+00  2.904E-01
Pa-234 #A    1.7632E-02    1.7632E-02   3.6687E-02    3.6948E-02  1.032E-01
Pb-212       4.5138E-01    4.5138E-01   8.3199E-02    9.1189E-02  4.491E-02
Pb-214 #     4.8177E-01    4.8180E-01   8.8154E-02    9.2142E-02  4.765E-02
Ra-226 #     9.3701E-01    9.3705E-01   6.7150E-01    6.7450E-01  4.454E-01
Th-234 #A    6.3453E-01    6.3453E-01   1.3432E+00    1.3445E+00  1.070E+00
Tl-208       1.7051E-01    1.7051E-01   4.6513E-02    4.7798E-02  1.999E-02
U-235  #A    5.3417E-02    5.3417E-02   3.9750E-02    3.9898E-02  1.285E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:57:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_004.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.302E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3018797E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-038                Received:        04/01/13                      
Lab ID:          244409-006                    Prepared:        04/02/13 12:46                
Matrix:          Soil                          Analyzed:        05/08/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   404.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         
Sampled:         04/01/13 11:11                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.03861 U        0.1716        0.1396            0.9     
Bismuth-212                          0.6111           0.4000        0.2514                    
Bismuth-214                          0.7155           0.1021        0.03812                   
Cesium-137                           0.005319 U       0.02238       0.01791           0.07    
Cobalt-60                           -0.0006306 U      0.02479       0.02034           0.03    
Europium-152                         0.05072          0.03952       0.04242           0.1     
Europium-154                         0.02573 U        0.03645       0.1153            0.2     
Lead-212                             0.7609           0.07835       0.03609                   
Lead-214                             0.7662           0.09580       0.03673                   
Potassium-40                         7.490            0.7941        0.2054                    
Protactinium-234                     0.01015 U        0.01213       0.09994                   
Radium-226 (By Bismuth-214)          0.7155           0.1021        0.03812           0.2     
Thallium-208                         0.3023           0.04468       0.01588                   
Thorium-232 (By Actinium-228)        1.068            0.1337        0.03079           0.9     
Thorium-234                          1.095 U          1.554         1.236                     
Uranium-235                          0.08708 U        0.04278       0.1527            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244409-006                   Client ID : 12-PCT-317-038        

Seqnum : 1533184774004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_004                                Batch         : 196911                       Time      : 08-MAY-2013 09:13     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 404.7 g                      Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03861          0.1396       0.9      .1716            .17163           0           u        

Bismuth-212                         0.6111            0.2514                .4               .40122           -0.0065     u        

Bismuth-214                         0.7155            0.03812               .10205           .107             0.023       u        

Cesium-137                          0.005319          0.01791      0.07     .022379          .022381          -0.0022     u        

Cobalt-60                           -0.0006306        0.02034      0.03     .024786          .024786          -0.0023     u        

Europium-152                        0.05072           0.04242      0.1      .039521          .039597          0.0038      u        

Europium-154                        0.02573           0.1153       0.2      .036446          .036471          0.037       u        

Lead-212                            0.7609            0.03609               .078353          .095759          0.0095      u        

Lead-214                            0.7662            0.03673               .095795          .10228           0.017       u        

Potassium-40                        7.490             0.2054                .79412           .87853           -0.30       u        

Protactinium-234                    0.01015           0.09994               .012126          .012385          0.017       u        

Radium-226 (By Bismuth-214)         0.7155            0.03812      0.2      .10205           .107             0.023       u        

Thallium-208                        0.3023            0.01588               .044683          .04869           0.0055      u        

Thorium-232 (By Actinium-228)       1.068             0.03079      0.9      .13368           .15441           0.013       u        

Thorium-234                         1.095             1.236                 1.5539           1.5573           -0.025      u        

Uranium-235                         0.08708           0.1527       0.18     .042784          .043109          0.0018      u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1533184774004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-038          
Sample Description: 244409-006, 196911 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 11:11            Live Time: 2700   sec

Acquisition Time: 5/8/2013 09:13:36         Real Time: 2706   sec
Analysis Time: 5/8/2013 09:58            Dead Time: 0.24   %

Analysis Quantity: 4.047E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.068E+00      1.337E-01      1.544E-01      3.079E-02
Am-241    #AB   -3.861E-02      1.716E-01      1.716E-01      1.396E-01
Bi-212    #      6.111E-01      4.000E-01      4.012E-01      2.514E-01
Bi-214           7.155E-01      1.020E-01      1.070E-01      3.812E-02
Co-60     #AB   -6.306E-04      2.479E-02      2.479E-02      2.034E-02
Cs-137    #AB    5.319E-03      2.238E-02      2.238E-02      1.791E-02
Eu-152    #      5.072E-02      3.952E-02      3.960E-02      4.242E-02
Eu-154    #AB    2.573E-02      3.645E-02      3.647E-02      1.153E-01
K-40             7.490E+00      7.941E-01      8.785E-01      2.054E-01
Pa-234    #AB    1.015E-02      1.213E-02      1.239E-02      9.994E-02
Pb-212           7.609E-01      7.835E-02      9.576E-02      3.609E-02
Pb-214           7.662E-01      9.580E-02      1.023E-01      3.673E-02
Ra-226           1.334E+00      6.603E-01      6.647E-01      4.332E-01
Th-234     AB    1.095E+00      1.554E+00      1.557E+00      1.236E+00
Tl-208           3.023E-01      4.468E-02      4.869E-02      1.588E-02
U-235     #AB    8.708E-02      4.278E-02      4.311E-02      1.527E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.432E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

Sample description                                             
244409-006, 196911                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_004.An1

Acquisition information
Start time:                 5/8/2013 09:13:36
Live time:               2700
Real time:               2706
Dead time:                  0.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.0470E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.0470E+02) = 

6.6783E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 11:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0760

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.06       30.  70.95   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.60      125.  18.43   0.80  2.740E-02
76.97      251.   9.38   0.80  2.921E-02
87.17       88.  22.96   0.78  3.601E-02
92.52       30.  68.99   0.82  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.263E-01 U235  
93.26       48.  49.47   0.82  3.937E-02    93.35   5.760  5.237E-01 U235  

93.35   4.100  7.357E-01 Ac228 
93.28       45.  46.00   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  6.930E-01 Ac228 
122.53       24.  70.83   0.86  4.861E-02   121.78  28.410  4.302E-02 Eu152 

123.07  40.400  3.021E-02 Eu154 
122.57       21.  81.25   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  2.677E-02 Eu154 
144.09       26.  83.23   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.146E-01 U235  
153.77       26.  62.46   0.75  5.035E-02
185.98       87.  24.56   0.93  4.855E-02   185.72  57.000  7.789E-02 U235  

186.21   3.555  1.250E+00 Ra226 
185.72  57.000  7.789E-02 U235  

186.16       93.  24.75   0.76  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.334E+00 Ra226 

205.61       12. 139.10   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.314E-01 U235  

226.84        8. 130.38   0.51  4.465E-02
238.68      588.   5.11   0.98  4.347E-02   238.63  43.600  7.609E-01 Pb212 
241.74       95.  23.56   1.79  4.315E-02   242.00   7.268  7.509E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
274.57        8. 109.09   0.22  4.008E-02
277.35       57.  26.22   0.75  3.983E-02   277.37   6.600  5.318E-01 Tl208 
287.98       14.  77.60   0.34  3.890E-02
295.14      217.   9.58   1.13  3.830E-02   295.22  18.414  7.507E-01 Pb214 
299.79       56.  28.93   0.37  3.789E-02   300.09   3.180  1.144E+00 Pb212 
307.30        9.  86.60   0.44  3.731E-02
338.16      150.  12.20   1.14  3.501E-02   338.32  11.400  9.323E-01 Ac228 
342.93       17.  59.65   1.10  3.459E-02   344.28  26.590  4.713E-02 Eu152 
351.87      386.   6.18   1.20  3.408E-02   351.93  35.600  7.774E-01 Pb214 
570.02        8. 113.13   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.25      253.   7.27   1.35  2.394E-02   583.19  85.000  3.021E-01 Tl208 
609.30      301.   6.96   1.31  2.322E-02   609.31  45.490  6.866E-01 Bi214 
662.75        4. 210.38   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.53       30.  30.10   1.45  2.051E-02   727.33   6.650  5.499E-01 Bi212 
785.87        9.  89.53   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.94       28.  29.50   1.55  1.823E-02   860.53  12.400  3.041E-01 Tl208 
873.01        2. 333.12   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
880.71        6. 106.32   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.18      207.   7.34   1.25  1.750E-02   911.20  26.200  1.117E+00 Ac228 
944.98        1. 997.05   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.06      117.  12.22   0.90  1.675E-02   968.96  15.900  1.087E+00 Ac228 

1005.39        2. 279.75   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.18       73.  17.10   0.56  1.507E-02  1120.29  14.910  8.035E-01 Bi214 
1407.52        8.  59.17   1.86  1.266E-02  1408.01  20.850  7.246E-02 Eu152 
1460.91      408.   5.10   1.49  1.229E-02  1460.82  10.550  7.490E+00 K40   
1764.62       38.  18.52   1.98  1.048E-02  1764.49  15.310  5.828E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.61    74.61       207.       119. 4.350E+03   39.47   0.967  -      s 
308.10    76.98       218.       226. 7.723E+03   23.92   0.865  -        
348.84    87.17       153.        88. 2.446E+03   45.92   0.781  -        
615.00   153.77       112.        26. 5.243E+02  124.92   0.751 AC-228  s 
907.10   226.84        56.         8. 1.792E+02  260.77   0.511  -      sc

1097.90   274.57        38.         8. 2.046E+02  218.18   0.225 PB-214  sc
1151.49   287.98        47.        14. 3.521E+02  155.21   0.340  -      sc
1228.71   307.30        28.         9. 2.439E+02  173.21   0.441  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.53    58.82       155.        -8.    -0.003   444.52   0.783s
Th-234    252.47    63.06       204.        30.     0.011   141.90   0.788s
Th-234    370.48    92.59       198.        30.     0.011   137.98   0.822D
U-235     373.53    93.35       258.        48.     0.018    98.95   0.823D
Ac-228    373.53    93.35       194.        45.     0.017    91.99   0.823D
Eu-152    490.31   122.57       136.        21.     0.008   162.50   0.856s
Eu-154    490.14   122.53       130.        24.     0.009   141.66   0.857s
Pa-234    525.60   131.40       245.       -25.    -0.009   178.97   0.867s
U-235     576.34   144.09       213.        26.     0.009   166.46   0.881s
U-235     743.76   185.98       186.        87.     0.032    49.13   0.928 
Ra-226    744.49   186.16       168.        93.     0.034    49.50   0.757 
U-235     822.23   205.61       144.        12.     0.005   278.19   0.950s
Pb-212    954.40   238.68       141.       583.     0.216    10.22   0.976 
Pb-214    966.64   241.74       157.        95.     0.035    47.11   1.789s
Tl-208   1108.98   277.35        64.        57.     0.021    52.44   0.747s
Pb-214   1180.12   295.14        83.       214.     0.079    19.17   1.130 
Pb-212   1198.71   299.79        81.        56.     0.021    57.85   0.371s
Ac-228   1352.09   338.16        67.       150.     0.056    24.41   1.138 
Eu-152   1371.16   342.93        45.        17.     0.006   119.30   1.097s
Pb-214   1406.90   351.87        60.       381.     0.141    12.35   1.202 
Pa-234   2279.10   570.02        35.         8.     0.003   226.26   1.313s
Tl-208   2332.03   583.25        31.       249.     0.092    14.54   1.350 
Bi-214   2436.18   609.30        49.       293.     0.109    13.91   1.312 
Cs-137   2649.93   662.75        33.         4.     0.001   420.75   1.393s
Eu-154   2900.75   725.47        50.        -8.    -0.003   256.26   1.443s
Bi-212   2908.99   727.53        35.        30.     0.011    60.21   1.447s
Eu-152   3114.16   778.83        34.        -1.     0.000  1369.41   1.487s
Bi-212   3142.32   785.87        29.         9.     0.003   179.05   1.492s
Tl-208   3442.58   860.94        20.        28.     0.010    59.01   1.549 
Eu-154   3490.86   873.01        19.         2.     0.001   666.23   1.558s
Pa-234   3521.66   880.71        19.         6.     0.002   212.65   1.563s
Pa-234   3530.81   883.00        38.        -8.    -0.003   243.77   1.565s
Ac-228   3643.54   911.18         6.       207.     0.077    14.68   1.249 
Pa-234   3778.73   944.98        24.         1.     0.000  1994.10   1.609s
Eu-152   3854.27   963.86        53.        -1.    -0.001  1521.10   1.621s
Ac-228   3875.05   969.06        25.       117.     0.043    24.45   0.904s
Eu-154   3984.71   996.47        27.        -2.    -0.001   706.94   1.643s
Eu-154   4020.38  1005.39        17.         2.     0.001   559.51   1.648s
Bi-214   4479.64  1120.18        18.        73.     0.027    34.20   0.563s
Co-60    4683.77  1171.21        34.        -7.    -0.003   242.64   1.749s
Eu-154   5092.15  1273.27        13.        -2.    -0.001   461.35   1.802s
Eu-152   5629.40  1407.52         7.         8.     0.003   118.33   1.863s
K-40     5843.08  1460.91        21.       393.     0.145    10.21   1.486 
Bi-214   7058.77  1764.62        13.        38.     0.014    37.04   1.977s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0684E+00                                      5.12E+12             
911.20 1.117E+00  (  3.079E-02 7.34E+00 2.62E+01 G  
968.96 1.087E+00  (  1.082E-01 1.22E+01 1.59E+01 G  
338.32 9.323E-01  (  1.179E-01 1.22E+01 1.14E+01 G  

Energy duplication    
93.35 6.930E-01 -   4.970E-01 4.60E+01 4.10E+00 XA 

Am-241   I  -3.8605E-02                                      1.58E+05             
59.54-3.860E-02 ?(  1.396E-01 2.22E+02 3.59E+01 G  

Bi-212   N   6.1112E-01                                      5.12E+12             
727.33 5.499E-01 ?(P 2.514E-01 3.01E+01 6.65E+00 G  
785.37 9.780E-01 ?(P 1.447E+00 8.95E+01 1.11E+00 G  

1620.74 0.000E+00 -   2.529E+00 1.00E+03 1.51E+00 G  

Bi-214   N   7.1547E-01                                      5.84E+05             
609.31 6.866E-01  (P 3.812E-02 6.96E+00 4.55E+01 G  

1120.29 8.035E-01  (  1.088E-01 1.71E+01 1.49E+01 G  
1764.49 5.828E-01 - P 1.287E-01 1.85E+01 1.53E+01 G  

Co-60    T  -6.3059E-04                                      1.93E+03             
1332.49-6.306E-04 %(  2.034E-02 1.97E+03 1.00E+02 G  
1173.23-1.236E-02 &   2.351E-02 1.21E+02 9.98E+01 G  

Cs-137   I   5.3189E-03                                      1.10E+04             
661.66 5.319E-03 ?(  1.791E-02 2.10E+02 8.50E+01 G  

Eu-152   I   5.0721E-02                                      4.94E+03             
344.28 4.713E-02 ?(  4.242E-02 5.97E+01 2.66E+01 G  
121.78 3.812E-02 &(  4.917E-02 8.13E+01 2.84E+01 G  
778.90-1.195E-02 &   1.336E-01 6.85E+02 1.30E+01 G  
964.08-1.392E-02 -   1.733E-01 7.61E+02 1.45E+01 G  

1112.08 4.258E-03 %   1.235E-01 1.77E+03 1.34E+01 G  
1408.01 7.246E-02 ?(  5.600E-02 5.92E+01 2.09E+01 G  

Eu-154   I   2.5727E-02                                      3.14E+03             
873.18 2.152E-02 ?(  1.153E-01 3.33E+02 1.22E+01 G  
123.07 3.021E-02 ?(  3.375E-02 7.08E+01 4.04E+01 G  

1274.43-1.218E-02 +   4.438E-02 2.31E+02 3.49E+01 G  
723.30-4.887E-02 +   9.920E-02 1.28E+02 2.00E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72 1.844E-02 ?(  8.245E-02 2.80E+02 1.79E+01 G  
996.25-3.059E-02 +   1.748E-01 3.53E+02 1.05E+01 G  

K-40     N   7.4904E+00                                      4.57E+11             
1460.82 7.490E+00  (P 2.054E-01 5.10E+00 1.06E+01 G  

Pa-234   N   1.0150E-02                                      1.63E+12             
131.30-6.952E-02 ?(  9.994E-02 8.95E+01 1.82E+01 G  
569.50 8.547E-02 ?(  1.512E-01 1.13E+02 9.30E+00 G  
946.00 7.521E-03 &   1.227E-01 9.97E+02 1.35E+01 G  
880.52 8.153E-02 ?(  1.322E-01 1.06E+02 1.05E+01 G  
883.24-1.071E-01 +   2.052E-01 1.22E+02 9.70E+00 G  

Pb-212   N   7.6088E-01                                      5.12E+12             
238.63 7.609E-01  (P 3.609E-02 5.11E+00 4.36E+01 G  
300.09 1.144E+00 + P 4.312E-01 2.89E+01 3.18E+00 G  

Pb-214   N   7.6620E-01                                      5.84E+05             
351.93 7.774E-01  (P 3.673E-02 6.18E+00 3.56E+01 G  
295.22 7.507E-01  (P 7.446E-02 9.58E+00 1.84E+01 G  
242.00 7.509E-01 *(  2.301E-01 2.36E+01 7.27E+00 G  

Ra-226   N   1.3339E+00                                      5.84E+05             
186.21 1.334E+00  (  4.332E-01 2.47E+01 3.56E+00 G  

Th-234   N   1.0950E+00                                      1.63E+12             
63.30 1.095E+00 &(  1.236E+00 7.10E+01 3.75E+00 G  
92.59 4.371E-01 -   4.791E-01 6.90E+01 4.34E+00 G  

Tl-208   N   3.0233E-01                                      5.12E+12             
583.19 3.021E-01  (P 1.588E-02 7.27E+00 8.50E+01 G  
277.37 5.318E-01 + P 1.760E-01 2.62E+01 6.60E+00 G  
860.53 3.041E-01 ?(  1.132E-01 2.95E+01 1.24E+01 G  

U-235    N   8.7084E-02                                      2.57E+11             
143.77 1.146E-01 ?(  1.527E-01 8.32E+01 1.09E+01 G  
205.32 1.314E-01 ?(  2.949E-01 1.39E+02 5.02E+00 G  
163.36-1.246E-02 &   3.129E-01 1.53E+03 5.08E+00 G  
185.72 7.789E-02  (  2.837E-02 2.46E+01 5.70E+01 G  

Energy duplication    
93.35 5.237E-01 *   4.083E-01 4.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 09:58:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.82       155.        -8.    -0.003   444.52  -3.860E-02   
U-235       93.35       258.        48.     0.018    98.95   5.237E-01   
Eu-152     122.57       136.        21.     0.008   162.50   3.812E-02   
Eu-154     122.53       130.        24.     0.009   141.66   3.021E-02   
Pa-234     131.40       245.       -25.    -0.009   178.97  -6.952E-02   
U-235      144.09       213.        26.     0.009   166.46   1.146E-01   
U-235      185.98       186.        87.     0.032    49.13   7.789E-02   
U-235      205.61       144.        12.     0.005   278.19   1.314E-01   
Eu-152     342.93        45.        17.     0.006   119.30   4.713E-02   
Pa-234     570.02        35.         8.     0.003   226.26   8.547E-02   
Cs-137     662.75        33.         4.     0.001   420.75   5.319E-03   
Eu-154     725.47        50.        -8.    -0.003   256.26  -4.887E-02   
Eu-152     778.83        34.        -1.     0.000  1369.41  -1.195E-02   
Eu-154     873.01        19.         2.     0.001   666.23   2.152E-02   
Pa-234     880.71        19.         6.     0.002   212.65   8.153E-02   
Pa-234     883.00        38.        -8.    -0.003   243.77  -1.071E-01   
Pa-234     944.98        24.         1.     0.000  1994.10   7.521E-03   
Eu-152     963.86        53.        -1.    -0.001  1521.10  -1.392E-02   
Eu-154     996.47        27.        -2.    -0.001   706.94  -3.059E-02   
Eu-154    1005.39        17.         2.     0.001   559.51   1.844E-02   
Co-60     1171.21        34.        -7.    -0.003   242.64  -1.236E-02   
Eu-154    1273.27        13.        -2.    -0.001   461.35  -1.218E-02   
Eu-152    1407.52         7.         8.     0.003   118.33   7.246E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_004.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0684E+00    1.0684E+00   1.3368E-01    1.5441E-01  3.079E-02
Am-241 #A   -3.8598E-02   -3.8605E-02   1.7160E-01    1.7163E-01  1.396E-01
Bi-212 #     6.1112E-01    6.1112E-01   4.0000E-01    4.0122E-01  2.514E-01
Bi-214       7.1544E-01    7.1547E-01   1.0205E-01    1.0700E-01  3.812E-02
Co-60  #A   -6.2226E-04   -6.3059E-04   2.4786E-02    2.4786E-02  2.034E-02
Cs-137 #A    5.3065E-03    5.3189E-03   2.2379E-02    2.2381E-02  1.791E-02
Eu-152 #     5.0459E-02    5.0721E-02   3.9521E-02    3.9597E-02  4.242E-02
Eu-154 #A    2.5519E-02    2.5727E-02   3.6446E-02    3.6471E-02  1.153E-01
K-40         7.4904E+00    7.4904E+00   7.9412E-01    8.7853E-01  2.054E-01
Pa-234 #A    1.0150E-02    1.0150E-02   1.2126E-02    1.2385E-02  9.994E-02
Pb-212       7.6088E-01    7.6088E-01   7.8353E-02    9.5759E-02  3.609E-02
Pb-214       7.6617E-01    7.6620E-01   9.5795E-02    1.0228E-01  3.673E-02
Ra-226       1.3339E+00    1.3339E+00   6.6030E-01    6.6468E-01  4.332E-01
Th-234  A    1.0950E+00    1.0950E+00   1.5539E+00    1.5573E+00  1.236E+00
Tl-208       3.0233E-01    3.0233E-01   4.4683E-02    4.8690E-02  1.588E-02
U-235  #A    8.7084E-02    8.7084E-02   4.2784E-02    4.3109E-02  1.527E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  153.5 to  2035.7 keV)     1.305E+01  pCi/g         
Total Decayed Activity (  153.5 to  2035.7 keV) 1.3048758E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-317-031                Sampled:         04/01/13 13:14                
Type:            SDUP                          Received:        04/01/13                      
MSS Lab ID:      244408-011                    Prepared:        04/02/13 11:53                
Lab ID:          QC683473                      Analyzed:        05/07/13 14:57                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   411.88 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    0.04006 U     0.1610       0.1263 U       0.1651      0.1293           0.9    NC    40  NC     1   

Bismuth-212                      0.4648        0.3679       0.6479         0.3524      0.2121                  32.90 40  0.2541 1   

Bismuth-214                      0.5275        0.08979      0.5605         0.08778     0.03267                 6.055 40  0.1855 1   

Cesium-137                       0.001865 U    0.01950     -0.008110 U     0.02631     0.02098          0.07   NC    40  NC     1   

Cobalt-60                        0.006457 U    0.01781      0.0001835 U    0.01569     0.01289          0.03   NC    40  NC     1   

Europium-152                     0.01751 U     0.03534      0.04735        0.06517     0.04510          0.1    NC    40  NC     1   

Europium-154                     0.009981 U    0.02826      0.02470 U      0.06055     0.1389           0.2    NC    40  NC     1   

Lead-212                         0.6090        0.08862      0.6938         0.09972     0.04315                 13.03 40  0.4506 1   

Lead-214                         0.5793        0.09044      0.6039         0.09189     0.03766                 4.155 40  0.1348 1   

Potassium-40                     7.883         0.8731       8.125          0.9709      0.2788                  3.031 40  0.1316 1   

Protactinium-234                 0.02218 U     0.03360     -0.003454 U     0.005907    0.09505                 NC    40  NC     1   

Radium-226 (By Bismuth-214)      0.5275        0.08979      0.5605         0.08778     0.03267          0.2    6.055 40  0.1855 1   

Thallium-208                     0.2251        0.04202      0.2409         0.04282     0.01419                 6.789 40  0.1865 1   

Thorium-232 (By Actinium-228)    0.7422        0.1320       0.7974         0.1556      0.06068          0.9    7.172 40  0.1920 1   

Thorium-234                      0.7336 U      0.4684       0.5810 U       0.3733      1.291                   NC    40  NC     1   

Uranium-235                      0.06155 U     0.03384      0.06428 U      0.03525     0.1459           0.18   NC    40  NC     1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244409 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1533183345007                                                            Seqnum        : 1523183326008.2                                                         

File          : 4_20130507_007                                                           File          : 3_20130507_008                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244408-011                                                               Lab ID        : QC683473                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 196911                                                                   Batch         : 196911                                                                  

Time          : 07-MAY-2013 14:59                                                        Time          : 07-MAY-2013 14:57                                                       

Sample Amount : 416.09 g                                                                 Sample Amount : 411.88 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13                                Cal           : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.04006    0.1307    0.9    .16099         .16102         0.1263      0.1293   0.9   .16488        .16514             40          1    u     

Bismuth-212                      0.4648     0.2417           .36716         .36793         0.6479      0.2121         .35085        .35242        33   40   0.254  1    u     

Bismuth-214                      0.5275     0.03496          .086602        .08979         0.5605      0.03267        .084084       .087777       6    40   0.186  1    u     

Cesium-137                       0.001865   0.01586   0.07   .019502        .019502        -0.008110   0.02098  0.07  .026303       .026305            40          1    u     

Cobalt-60                        0.006457   0.01738   0.03   .017804        .017806        0.0001835   0.01289  0.03  .015692       .015692            40          1    u     

Europium-152                     0.01751    0.05276   0.1    .035326        .035336        0.04735     0.04510  0.1   .065126       .065166            40          1    u     

Europium-154                     0.009981   0.1224    0.2    .028257        .028262        0.02470     0.1389   0.2   .060537       .060551            40          1    u     

Lead-212                         0.6090     0.03731          .07689         .088618        0.6938      0.04315        .086167       .099722       13   40   0.451  1    u     

Lead-214                         0.5793     0.04173          .086283        .090436        0.6039      0.03766        .087439       .091887       4    40   0.135  1    u     

Potassium-40                     7.883      0.1683           .7784          .87308         8.125       0.2788         .88122        .97092        3    40   0.132  1    u     

Protactinium-234                 0.02218    0.09423          .033144        .033599        -0.003454   0.09505        .0058441      .0059068           40          1    u     

Radium-226 (By Bismuth-214)      0.5275     0.03496   0.2    .086602        .08979         0.5605      0.03267  0.2   .084084       .087777       6    40   0.186  1    u     

Thallium-208                     0.2251     0.01446          .039478        .042024        0.2409      0.01419        .039952       .042824       7    40   0.186  1    u     

Thorium-232 (By Actinium-228)    0.7422     0.05114   0.9    .12063         .13203         0.7974      0.06068  0.9   .14448        .15557        7    40   0.192  1    u     

Thorium-234                      0.7336     1.065            .46323         .46839         0.5810      1.291          .36924        .3733              40          1    u     

Uranium-235                      0.06155    0.1408    0.18   .033635        .033842        0.06428     0.1459   0.18  .035037       .035253            40          1    u     

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                                                                      1523183326008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-317-031DUP       
Sample Description: QC683473, 196911,SDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_008
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-317                      Matrix: S         
Sample Time: 4/1/2013 13:14            Live Time: 2700   sec

Acquisition Time: 5/7/2013 14:57:14         Real Time: 2704   sec
Analysis Time: 5/7/2013 15:42            Dead Time: 0.14   %

Analysis Quantity: 4.119E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.974E-01      1.445E-01      1.556E-01      6.068E-02
Am-241    #AB    1.263E-01      1.649E-01      1.651E-01      1.293E-01
Bi-212    #      6.479E-01      3.509E-01      3.524E-01      2.121E-01
Bi-214           5.605E-01      8.408E-02      8.778E-02      3.267E-02
Co-60     #AB    1.835E-04      1.569E-02      1.569E-02      1.289E-02
Cs-137    #AB   -8.110E-03      2.630E-02      2.631E-02      2.098E-02
Eu-152    #      4.735E-02      6.513E-02      6.517E-02      4.510E-02
Eu-154    #AB    2.470E-02      6.054E-02      6.055E-02      1.389E-01
K-40             8.125E+00      8.812E-01      9.709E-01      2.788E-01
Pa-234    #AB   -3.454E-03      5.844E-03      5.907E-03      9.505E-02
Pb-212           6.938E-01      8.617E-02      9.972E-02      4.315E-02
Pb-214           6.039E-01      8.744E-02      9.189E-02      3.766E-02
Ra-226           1.550E+00      6.117E-01      6.181E-01      3.845E-01
Th-234    #AB    5.810E-01      3.692E-01      3.733E-01      1.291E+00
Tl-208           2.409E-01      3.995E-02      4.282E-02      1.419E-02
U-235     #AB    6.428E-02      3.504E-02      3.525E-02      1.459E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.406E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

Sample description                                             
QC683473, 196911,SDUP                                           

Spectrum Filename: C:\User\SPC\Det3\3_20130507_008.An1

Acquisition information
Start time:                 5/7/2013 14:57:14
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                4.1188E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  4.1188E+02) = 

6.5619E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/1/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1514

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.81       25.  65.27   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.77       80.  25.48   0.86  2.595E-02
77.04      201.  10.87   0.87  2.758E-02
84.36       32.  53.59   0.87  3.224E-02
87.05       89.  21.12   0.88  3.382E-02
92.90       82.  27.53   1.14  3.718E-02    92.59   4.343  1.246E+00 Th234 

93.35   4.100  1.307E+00 Ac228 
93.35   5.760  9.305E-01 U235  
92.59   4.343  1.246E+00 Th234 
93.35   5.760  9.305E-01 U235  

93.02       74.  30.00   0.88  3.718E-02    92.59   4.343  1.128E+00 Th234 
93.35   4.100  1.183E+00 Ac228 
93.35   5.760  8.421E-01 U235  

93.04       71.  31.77   0.88  3.682E-02    92.59   4.343  1.083E+00 Th234 
93.35   4.100  1.136E+00 Ac228 
93.35   5.760  8.085E-01 U235  

163.22       15. 112.11   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.488E-01 U235  

185.83      106.  19.73   1.57  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.550E+00 Ra226 
185.72  57.000  9.659E-02 U235  

186.07       74.  27.26   0.98  4.662E-02   185.72  57.000  6.785E-02 U235  
186.21   3.555  1.089E+00 Ra226 

238.66      531.   6.12   0.98  4.202E-02   238.63  43.600  6.938E-01 Pb212 
241.70       96.  22.06   1.14  4.172E-02   242.00   7.268  7.690E-01 Pb214 
277.59       19.  82.61   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.26      206.  10.04   1.15  3.721E-02   295.22  18.414  7.166E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.98       23.  52.11   0.35  3.683E-02   300.09   3.180  4.832E-01 Pb212 
338.48      117.  14.82   0.98  3.411E-02   338.32  11.400  7.174E-01 Ac228 
344.31       16.  68.77   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.09      302.   7.05   1.07  3.323E-02   351.93  35.600  6.039E-01 Pb214 
569.86        3. 343.68   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.20      202.   8.29   1.20  2.357E-02   583.19  85.000  2.448E-01 Tl208 
609.27      252.   7.14   1.36  2.288E-02   609.31  45.490  5.605E-01 Bi214 
727.60       34.  27.08   1.49  2.025E-02   727.33   6.650  6.141E-01 Bi212 
768.55       21.  32.56   0.57  1.950E-02
860.33       20.  36.03   1.59  1.803E-02   860.53  12.400  2.148E-01 Tl208 
884.42        6. 118.21   1.61  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.20      158.   9.85   1.32  1.732E-02   911.20  26.200  8.322E-01 Ac228 
969.12       71.  16.25   1.67  1.658E-02   968.96  15.900  6.538E-01 Ac228 
995.80        5. 122.55   1.69  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1112.29        5. 152.25   1.77  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.30       86.  12.70   1.42  1.494E-02  1120.29  14.910  9.340E-01 Bi214 
1408.78        5. 129.80   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      449.   5.19   1.80  1.219E-02  1460.82  10.550  8.125E+00 K40   
1620.93        6.  75.01   2.04  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.97       25.  27.78   2.09  1.039E-02  1764.49  15.310  3.780E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.29    74.82       175.        50. 1.927E+03   80.00   0.612  -      s 
308.37    77.09       178.       173. 6.286E+03   27.39   0.884  -        
336.83    84.21       126.        28. 8.839E+02  120.36   0.312 TH-231  s 
347.56    86.90       153.        98. 2.886E+03   43.49   0.942  -        

3072.92   768.55        12.        21. 1.072E+03   65.12   0.569 BI-214  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.30    59.81       122.        25.     0.009   130.54   0.846s
Th-234    372.11    93.04       221.        71.     0.026    63.55   0.882s
Ac-228    373.36    93.35       171.        82.     0.030    55.05   1.142D
U-235     373.36    93.35       211.        74.     0.027    60.00   0.883D
Eu-154    492.19   123.08       159.       -13.    -0.005   288.36   0.915s
Pa-234    522.65   130.71       208.       -17.    -0.006   242.13   0.924s
U-235     652.59   163.22       132.        15.     0.006   224.22   0.958s
U-235     743.95   186.07       167.        74.     0.027    54.51   0.982s
Ra-226    742.99   185.83       126.       106.     0.039    39.47   1.571s
Pb-212    954.14   238.66       195.       523.     0.194    12.24   0.975 
Pb-214    966.30   241.70       141.        96.     0.036    44.12   1.135 
Tl-208   1109.76   277.59       115.        19.     0.007   165.23   1.076s
Pb-214   1180.39   295.26        78.       202.     0.075    20.09   1.154s
Pb-212   1199.25   299.98        60.        23.     0.009   104.21   0.350s
Ac-228   1353.19   338.48        70.       115.     0.043    29.64   0.976 
Eu-152   1376.48   344.31        50.        16.     0.006   137.54   1.143s
Pb-214   1407.57   352.09        62.       294.     0.109    14.10   1.067 
Pa-234   2278.28   569.86        43.         3.     0.001   687.35   1.352s
Tl-208   2331.64   583.20        25.       202.     0.075    16.58   1.198 
Bi-214   2435.89   609.27        36.       240.     0.089    14.29   1.365 
Cs-137   2644.16   661.35        46.        -6.    -0.002   324.31   1.431s
Eu-154   2902.10   725.84        77.       -26.    -0.010   104.12   1.482s
Bi-212   2909.15   727.60        25.        34.     0.013    54.16   1.486s
Eu-152   3112.14   778.35        32.        -2.    -0.001   761.64   1.527s
Tl-208   3440.06   860.33        15.        20.     0.007    72.07   1.590s
Eu-154   3491.59   873.21        28.        -2.    -0.001   829.65   1.599s
Pa-234   3536.40   884.42        20.         6.     0.002   236.41   1.607s
Ac-228   3643.56   911.20        24.       155.     0.058    19.69   1.319 
Pa-234   3789.87   947.77        25.        -2.    -0.001   921.64   1.653s
Eu-152   3846.41   961.91        37.        -3.    -0.001   511.16   1.666s
Ac-228   3875.27   969.12        31.        71.     0.026    32.49   1.669s
Eu-154   3982.01   995.80        19.         5.     0.002   245.10   1.688s
Eu-154   4018.89  1005.02        34.        -6.    -0.002   294.74   1.694s
Eu-152   4448.12  1112.29        26.         5.     0.002   304.50   1.766s
Bi-214   4480.17  1120.30        12.        86.     0.032    25.39   1.422s
Co-60    4691.78  1173.18        27.        -2.    -0.001   791.47   1.804s
Eu-154   5094.99  1273.93        31.        -4.    -0.001   415.51   1.865s
Eu-152   5634.73  1408.78        17.         5.     0.002   259.61   1.937s
K-40     5843.34  1460.89        40.       430.     0.159    10.38   1.798 
Bi-212   6484.08  1620.93         6.         6.     0.002   150.02   2.037s
Bi-214   7060.83  1764.97        19.        25.     0.009    55.56   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 15:42:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9736E-01                                      5.12E+12             
911.20 8.322E-01  (P 6.068E-02 9.85E+00 2.62E+01 G  
968.96 6.538E-01 -   1.195E-01 1.62E+01 1.59E+01 G  
338.32 7.174E-01  (P 1.220E-01 1.48E+01 1.14E+01 G  

Energy duplication    
93.35 1.307E+00 +   4.857E-01 2.75E+01 4.10E+00 XA 

Am-241   I   1.2630E-01                                      1.58E+05             
59.54 1.263E-01 &(  1.293E-01 6.53E+01 3.59E+01 G  

Bi-212   N   6.4785E-01                                      5.12E+12             
727.33 6.141E-01 ?(  2.121E-01 2.71E+01 6.65E+00 G  
785.37 0.000E+00 -   1.222E+00 1.00E+03 1.11E+00 G  

1620.74 7.964E-01 ?(  8.109E-01 7.50E+01 1.51E+00 G  

Bi-214   N   5.6047E-01                                      5.84E+05             
609.31 5.605E-01  (P 3.267E-02 7.14E+00 4.55E+01 G  

1120.29 9.340E-01 + P 8.961E-02 1.27E+01 1.49E+01 G  
1764.49 3.780E-01 - P 1.550E-01 2.78E+01 1.53E+01 G  

Co-60    T   1.8350E-04                                      1.93E+03             
1332.49 1.835E-04 %(  1.289E-02 4.28E+03 1.00E+02 G  
1173.23-3.247E-03 +   2.081E-02 3.96E+02 9.98E+01 G  

Cs-137   I  -8.1103E-03                                      1.10E+04             
661.66-8.110E-03 &(  2.098E-02 1.62E+02 8.50E+01 G  

Eu-152   I   4.7350E-02                                      4.94E+03             
344.28 4.278E-02  (  4.510E-02 6.88E+01 2.66E+01 G  
121.78 0.000E+00 &   5.723E-02 1.00E+03 2.84E+01 G  
778.90-2.072E-02 -   1.279E-01 3.81E+02 1.30E+01 G  
964.08-3.482E-02 &   1.433E-01 2.56E+02 1.45E+01 G  

1112.08 6.058E-02 ?(  1.452E-01 1.52E+02 1.34E+01 G  
1408.01 4.467E-02 &(  8.940E-02 1.30E+02 2.09E+01 G  

Eu-154   I   2.4699E-02                                      3.14E+03             
873.18-2.065E-02 ?(  1.389E-01 4.15E+02 1.22E+01 G  
123.07-1.656E-02 &   3.858E-02 1.44E+02 4.04E+01 G  

1274.43-2.014E-02 +   6.684E-02 2.08E+02 3.49E+01 G  
723.30-1.546E-01 +   1.227E-01 5.21E+01 2.00E+01 G  

1004.72-4.935E-02 +   1.150E-01 1.47E+02 1.79E+01 G  
996.25 7.726E-02 ?(  1.460E-01 1.23E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.1254E+00                                      4.57E+11             
1460.82 8.125E+00  (P 2.788E-01 5.19E+00 1.06E+01 G  

Pa-234   N  -3.4539E-03                                      1.63E+12             
131.30-4.863E-02 ?(  9.505E-02 1.21E+02 1.82E+01 G  
569.50 2.995E-02 +   1.669E-01 3.44E+02 9.30E+00 G  
946.00-1.679E-02 +   1.255E-01 4.61E+02 1.35E+01 G  
880.52 0.000E+00 +   2.170E-01 1.00E+03 1.05E+01 G  
883.24 8.131E-02 ?(  1.482E-01 1.18E+02 9.70E+00 G  

Pb-212   N   6.9382E-01                                      5.12E+12             
238.63 6.938E-01  (P 4.315E-02 6.12E+00 4.36E+01 G  
300.09 4.832E-01 - P 3.736E-01 5.21E+01 3.18E+00 G  

Pb-214   N   6.0391E-01                                      5.84E+05             
351.93 6.039E-01  (P 3.766E-02 7.05E+00 3.56E+01 G  
295.22 7.166E-01 + P 7.298E-02 1.00E+01 1.84E+01 G  
242.00 7.690E-01 + P 2.218E-01 2.21E+01 7.27E+00 G  

Ra-226   N   1.5499E+00                                      5.84E+05             
186.21 1.550E+00  (  3.845E-01 1.97E+01 3.56E+00 G  

Th-234   N   5.8103E-01                                      1.63E+12             
63.30-3.653E-04 %(  1.291E+00 2.14E+05 3.75E+00 G  
92.59 1.083E+00  (  5.261E-01 3.18E+01 4.34E+00 G  

Tl-208   N   2.4094E-01                                      5.12E+12             
583.19 2.448E-01  (  1.419E-02 8.29E+00 8.50E+01 G  
277.37 1.820E-01 -   2.381E-01 8.26E+01 6.60E+00 G  
860.53 2.148E-01 ?(  9.960E-02 3.60E+01 1.24E+01 G  

U-235    N   6.4275E-02                                      2.57E+11             
143.77 6.426E-03 %(  1.459E-01 1.38E+03 1.09E+01 G  
205.32 1.100E-02 %   3.276E-01 1.81E+03 5.02E+00 G  
163.36 1.488E-01 &(  2.673E-01 1.12E+02 5.08E+00 G  
185.72 6.785E-02  (  2.756E-02 2.73E+01 5.70E+01 G  

Energy duplication    
93.35 8.421E-01     3.838E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      93.04       221.        71.     0.026    63.55   1.083E+00   
U-235       93.35       211.        74.     0.027    60.00   8.421E-01   
Eu-154     123.08       159.       -13.    -0.005   288.36  -1.656E-02   
Pa-234     130.71       208.       -17.    -0.006   242.13  -4.863E-02   
U-235      163.22       132.        15.     0.006   224.22   1.488E-01   
U-235      186.07       167.        74.     0.027    54.51   6.785E-02   
Eu-152     344.31        50.        16.     0.006   137.54   4.278E-02   
Pa-234     569.86        43.         3.     0.001   687.35   2.995E-02   
Cs-137     661.35        46.        -6.    -0.002   324.31  -8.110E-03   
Eu-154     725.84        77.       -26.    -0.010   104.12  -1.546E-01   
Eu-152     778.35        32.        -2.    -0.001   761.64  -2.072E-02   
Eu-154     873.21        28.        -2.    -0.001   829.65  -2.065E-02   
Pa-234     884.42        20.         6.     0.002   236.41   8.131E-02   
Pa-234     947.77        25.        -2.    -0.001   921.64  -1.679E-02   
Eu-152     961.91        37.        -3.    -0.001   511.16  -3.482E-02   
Eu-154     995.80        19.         5.     0.002   245.10   7.726E-02   
Eu-154    1005.02        34.        -6.    -0.002   294.74  -4.935E-02   
Eu-152    1112.29        26.         5.     0.002   304.50   6.058E-02   
Co-60     1173.18        27.        -2.    -0.001   791.47  -3.247E-03   
Eu-154    1273.93        31.        -4.    -0.001   415.51  -2.014E-02   
Eu-152    1408.78        17.         5.     0.002   259.61   4.467E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9736E-01    7.9736E-01   1.4448E-01    1.5557E-01  6.068E-02
Am-241 #A    1.2628E-01    1.2630E-01   1.6488E-01    1.6514E-01  1.293E-01
Bi-212 #     6.4785E-01    6.4785E-01   3.5085E-01    3.5242E-01  2.121E-01
Bi-214       5.6045E-01    5.6047E-01   8.4084E-02    8.7777E-02  3.267E-02
Co-60  #A    1.8113E-04    1.8350E-04   1.5692E-02    1.5692E-02  1.289E-02
Cs-137 #A   -8.0918E-03   -8.1103E-03   2.6303E-02    2.6305E-02  2.098E-02
Eu-152 #C    4.7111E-02    4.7350E-02   6.5126E-02    6.5166E-02  4.510E-02
Eu-154 #A    2.4503E-02    2.4699E-02   6.0537E-02    6.0551E-02  1.389E-01
K-40         8.1254E+00    8.1254E+00   8.8122E-01    9.7092E-01  2.788E-01
Pa-234 #A   -3.4539E-03   -3.4539E-03   5.8441E-03    5.9068E-03  9.505E-02
Pb-212       6.9382E-01    6.9382E-01   8.6167E-02    9.9722E-02  4.315E-02
Pb-214       6.0388E-01    6.0391E-01   8.7439E-02    9.1887E-02  3.766E-02
Ra-226       1.5498E+00    1.5499E+00   6.1169E-01    6.1806E-01  3.845E-01
Th-234 #A    5.8103E-01    5.8103E-01   3.6924E-01    3.7330E-01  1.291E+00
Tl-208       2.4094E-01    2.4094E-01   3.9952E-02    4.2824E-02  1.419E-02
U-235  #A    6.4275E-02    6.4275E-02   3.5037E-02    3.5253E-02  1.459E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.322E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.3219673E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

123 of 323



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/02/13 09:30                
Type:            LCS                           Analyzed:        05/01/13 11:08                
Lab ID:          QC682253                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   297.91 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          196911                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.33                0.4520    110.2  54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244409 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533174727005.2                                                  
File          : 4_20130501_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC682253                                                         
Matrix        : Soil                                                             
Batch         : 196911                                                           
Time          : 01-MAY-2013 11:08                                                
Sample Amount : 297.91 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.57 %                                                           
Cal           : 01-MAY-2013 08:19:39,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   14.33  110   54-146  .45196        .78683        u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1533174727005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC682253, 196911, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130501_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/2/2013 09:30            Live Time: 2700   sec

Acquisition Time: 5/1/2013 11:08:21         Real Time: 2715   sec
Analysis Time: 5/1/2013 11:53            Dead Time: 0.57   %

Analysis Quantity: 2.979E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.242E-01      2.882E-01      2.930E-01      2.049E-01
Am-241    #AB    7.383E-02      5.493E-01      5.493E-01      4.511E-01
Bi-212    #      2.887E+00      9.251E-01      9.369E-01      5.916E-01
Bi-214           1.433E+01      4.520E-01      7.868E-01      9.255E-02
Co-60     #AB    6.050E-03      5.454E-02      5.454E-02      4.445E-02
Cs-137    #      8.488E-02      6.458E-02      6.470E-02      4.914E-02
Eu-152    #      6.903E-01      1.557E-01      1.592E-01      1.619E-01
Eu-154    #AB    9.999E-02      2.778E-01      2.779E-01      3.250E-01
K-40             9.261E+00      1.230E+00      1.315E+00      4.741E-01
Pa-234     AB    9.134E-02      1.204E-01      1.225E-01      2.331E-01
Pb-212           6.189E-01      1.392E-01      1.462E-01      9.047E-02
Pb-214           1.589E+01      4.589E-01      8.735E-01      1.215E-01
Ra-226           1.771E+01      1.988E+00      2.230E+00      1.159E+00
Th-234    #AB    7.882E-01      9.472E-01      9.502E-01      3.788E+00
Tl-208           2.364E-01      7.271E-02      7.427E-02      4.298E-02
U-235     #      8.610E-01      9.805E-02      1.111E-01      3.712E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.435E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

Sample description                                             
QC682253, 196911, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130501_005.An1

Acquisition information
Start time:                 5/1/2013 11:08:21
Live time:               2700
Real time:               2715
Dead time:                  0.57 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9791E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9791E+02) = 

9.0722E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/2/2013 09:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0461

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.16       15. 103.83   0.00  0.000E+00
33.41       28.  86.24   0.29  0.000E+00
59.59       11. 372.03   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
74.65      923.   5.22   0.81  2.745E-02
77.02     1636.   3.38   0.82  2.925E-02
79.20      145.  23.90   0.82  3.083E-02
87.18      530.   8.07   0.83  3.599E-02
89.88      220.  16.66   0.83  3.752E-02
92.67       45.  80.80   0.83  3.937E-02    92.59   4.343  8.922E-01 Th234 

93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 
93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 

92.67       45.  80.80   0.83  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  6.661E-01 U235  
93.35   4.100  9.358E-01 Ac228 

92.76       67.  60.09   0.83  3.899E-02    92.59   4.343  1.320E+00 Th234 
93.35   5.760  9.858E-01 U235  
93.35   4.100  1.385E+00 Ac228 

107.00       19. 129.08   0.41  4.489E-02
186.29      909.   5.61   0.90  4.850E-02   185.72  57.000  1.103E+00 U235  

186.21   3.555  1.771E+01 Ra226 
185.72  57.000  1.103E+00 U235  

205.78       27. 143.83   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.843E-01 U235  

238.61      376.   9.10   0.98  4.348E-02   238.63  43.600  6.588E-01 Pb212 
242.08     1488.   3.16   0.99  4.314E-02   242.00   7.268  1.594E+01 Pb214 

128 of 323



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 11:53:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.22     3408.   1.99   1.11  3.829E-02   295.22  18.414  1.622E+01 Pb214 
300.04       62.  37.32   0.29  3.790E-02   300.09   3.180  1.699E+00 Pb212 
338.18       44.  64.48   1.08  3.500E-02   338.32  11.400    PBC<MDA Ac228 

338.32  11.400  3.675E-01 Ac228 
351.89     5691.   1.44   1.10  3.408E-02   351.93  35.600  1.575E+01 Pb214 
583.26      145.  14.94   1.01  2.394E-02   583.19  85.000  2.330E-01 Tl208 
609.36     4524.   1.57   1.30  2.322E-02   609.31  45.490  1.437E+01 Bi214 
661.71       47.  38.04   1.38  2.192E-02   661.66  84.990  8.488E-02 Cs137 
727.08       21.  64.69   1.44  2.051E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650    PBC<MDA Bi212 
768.39      383.   6.76   1.55  1.974E-02
786.07      110.  15.94   1.49  1.944E-02   785.37   1.110  1.711E+01 Bi212 

785.37   1.110  1.711E+01 Bi212 
806.37      108.  15.73   0.85  1.908E-02
860.24       17.  88.88   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
877.29        8. 155.94   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.297E-01 Eu154 
880.74       16.  65.91   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.46        3. 295.63   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.27       99.  19.90   1.59  1.750E-02   911.20  26.200  7.242E-01 Ac228 

911.20  26.200  7.242E-01 Ac228 
934.06      254.  10.75   1.08  1.720E-02
963.77       39.  41.62   1.63  1.681E-02   964.08  14.500  5.401E-01 Eu152 

964.08  14.500  5.401E-01 Eu152 
969.39       38.  40.40   1.63  1.675E-02   968.96  15.900  4.817E-01 Ac228 

968.96  15.900  4.817E-01 Ac228 
997.15        8. 180.43   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.538E-01 Eu154 
1004.96        4. 341.85   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  4.810E-02 Eu154 
1120.39      950.   3.98   1.80  1.507E-02  1120.29  14.910  1.421E+01 Bi214 
1238.11      366.   6.67   1.39  1.399E-02
1333.18        2. 450.72   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1377.84      269.   8.80   2.23  1.288E-02
1408.19      142.  11.28   1.94  1.266E-02  1408.01  20.850  1.814E+00 Eu152 

1408.01  20.850  1.814E+00 Eu152 
1460.74      357.   6.37   2.02  1.229E-02  1460.82  10.550  9.261E+00 K40   
1619.88        3. 407.97   2.06  1.128E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  5.015E-01 Bi212 
1764.55      825.   3.63   2.08  1.048E-02  1764.49  15.310  1.719E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.16       130.        15. 0.000E+00  207.66   0.000  -      
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
133.98    33.41       324.        28. 0.000E+00  172.47   0.289  -      
298.88    74.67      1109.       643. 2.343E+04   17.26   0.738  -        
308.33    77.03      1094.      1315. 4.494E+04    9.28   0.754  -        
317.04    79.21       523.        63. 2.046E+03  103.03   0.578 TH-227  s 
348.69    87.13       738.       581. 1.615E+04   16.69   1.113  -      s 
359.45    89.82       637.       192. 5.112E+03   39.93   0.747  -        
428.09   107.00       338.        19. 4.322E+02  258.16   0.411  -       c

1199.73   300.04       269.        21. 5.506E+02  226.66   0.287 PA-231   c
3072.46   768.39        96.       383. 1.940E+04   13.53   1.549 BI-214    
3224.35   806.37        63.       108. 5.676E+03   31.46   0.849 BI-214  s 
3735.10   934.06       123.       254. 1.477E+04   21.51   1.082 BI-214  s 
4951.57  1238.11        62.       366. 2.616E+04   13.34   1.395 BI-214  s 
5510.73  1377.84        61.       269. 2.091E+04   17.60   2.234 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.63    59.59       876.        11.     0.004   744.07   0.797s
Th-234    371.19    92.76       766.        67.     0.025   120.18   0.833s
U-235     373.56    93.35       637.        45.     0.017   161.59   0.834D
Ac-228    373.56    93.35       637.        45.     0.017   161.59   0.834D
Eu-152    479.78   119.93       423.        -8.    -0.003   725.42   0.864s
Eu-154    492.82   123.19       779.        -9.    -0.004   837.90   0.865s
U-235     651.19   162.81       885.       -31.    -0.012   272.06   0.907s
U-235     744.97   186.27       818.       881.     0.326    11.39   0.930 
Ra-226    745.04   186.29       651.       909.     0.337    11.23   0.903 
U-235     822.94   205.78       733.        27.     0.010   287.67   0.951s
Pb-212    954.17   238.61       480.       349.     0.129    22.22   0.817 
Pb-214    968.05   242.08       494.      1470.     0.544     7.14   0.950 
Pb-214   1180.46   295.22       423.      3404.     1.261     3.97   1.114 
Pb-212   1199.85   300.07       444.        40.     0.015   146.92   1.046 
Ac-228   1352.20   338.18       374.        44.     0.016   128.95   1.084 
Eu-152   1372.38   343.23       359.       -30.    -0.011   183.59   1.090s
Pb-214   1407.00   351.89       355.      5686.     2.106     2.89   1.102 
Pa-234   2277.09   569.50       202.       -21.    -0.008   199.79   1.301s
Tl-208   2332.12   583.26       125.       141.     0.052    29.88   1.006 
Bi-214   2436.48   609.36       156.      4516.     1.673     3.15   1.295 
Cs-137   2645.81   661.71       136.        47.     0.017    76.09   1.383s
Eu-154   2892.10   723.29       150.       -25.    -0.009   142.35   1.436s
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 11:53:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.24   727.08       106.        21.     0.008   129.38   1.439s
Eu-152   3117.44   779.63       114.        -7.    -0.003   448.97   1.483s
Bi-212   3143.17   786.07       100.       110.     0.041    31.88   1.488s
Tl-208   3439.82   860.24       112.        17.     0.006   177.77   1.549s
Eu-154   3508.05   877.29        82.         8.     0.003   311.88   1.559s
Pa-234   3520.96   880.52        45.        16.     0.006   131.82   1.565D
Pa-234   3531.83   883.24        50.         3.     0.001   591.26   1.568D
Ac-228   3643.94   911.27       144.        99.     0.037    39.80   1.589 
Pa-234   3776.08   944.30       105.        -9.    -0.003   320.78   1.617s
Eu-152   3853.95   963.77       112.        39.     0.014    83.24   1.630s
Ac-228   3876.47   969.39       100.        38.     0.014    80.80   1.634s
Eu-154   3987.52   997.15        96.         8.     0.003   360.85   1.655s
Eu-154   4018.73  1004.96        98.         4.     0.002   683.69   1.661s
Eu-152   4447.52  1112.14        90.        -9.    -0.003   317.34   1.740s
Bi-214   4480.54  1120.39        98.       950.     0.352     7.95   1.801 
Co-60    4690.99  1172.99        87.        -5.    -0.002   513.64   1.783s
Eu-154   5113.82  1278.66        56.        -3.    -0.001   745.11   1.852s
Co-60    5332.00  1333.18        55.         2.     0.001   901.45   1.889s
Eu-152   5632.20  1408.19        57.       142.     0.053    22.56   1.937 
K-40     5842.53  1460.74        62.       357.     0.132    12.74   2.016 
Bi-212   6479.48  1619.88        53.         3.     0.001   815.95   2.059s
Bi-214   7058.65  1764.55        19.       821.     0.304     7.27   2.082 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2421E-01                                      5.12E+12             
911.20 7.242E-01 ?(  2.049E-01 1.99E+01 2.62E+01 G  
968.96 4.817E-01 -   2.938E-01 4.04E+01 1.59E+01 G  
338.32 3.675E-01 -   3.794E-01 6.45E+01 1.14E+01 G  

Energy duplication    
93.35 9.358E-01 ?   1.224E+00 8.08E+01 4.10E+00 XA 

Am-241   I   7.3827E-02                                      1.58E+05             
59.54 7.383E-02 &(  4.511E-01 3.72E+02 3.59E+01 G  

Bi-212   N   2.8869E+00                                      5.12E+12             
727.33 5.133E-01 ?(P 5.916E-01 6.47E+01 6.65E+00 G  
785.37 1.711E+01 ?(P 3.634E+00 1.59E+01 1.11E+00 G  

1620.74 5.015E-01 -   3.331E+00 4.08E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 11:53:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   1.4329E+01                                      5.84E+05             
609.31 1.437E+01  (P 9.255E-02 1.57E+00 4.55E+01 G  

1120.29 1.421E+01  (  3.440E-01 3.98E+00 1.49E+01 G  
1764.49 1.719E+01 + P 2.131E-01 3.63E+00 1.53E+01 G  

Co-60    T   6.0497E-03                                      1.93E+03             
1332.49 6.050E-03 &(  4.445E-02 4.51E+02 1.00E+02 G  
1173.23-1.218E-02 +   5.077E-02 2.57E+02 9.98E+01 G  

Cs-137   I   8.4881E-02                                      1.10E+04             
661.66 8.488E-02  (  4.914E-02 3.80E+01 8.50E+01 G  

Eu-152   I   6.9027E-01                                      4.94E+03             
344.28-1.092E-01 ?(  1.619E-01 9.18E+01 2.66E+01 G  
121.78-1.977E-02 +   1.176E-01 3.63E+02 2.84E+01 G  
778.90-9.076E-02 +   3.308E-01 2.24E+02 1.30E+01 G  
964.08 5.401E-01 ?(  3.418E-01 4.16E+01 1.45E+01 G  

1112.08-1.437E-01 +   3.670E-01 1.59E+02 1.34E+01 G  
1408.01 1.814E+00  (  2.252E-01 1.13E+01 2.09E+01 G  

Eu-154   I   9.9985E-02                                      3.14E+03             
873.18 1.297E-01 ?(  3.250E-01 1.56E+02 1.22E+01 G  
123.07-1.628E-02 &   1.120E-01 4.19E+02 4.04E+01 G  

1274.43-2.029E-02 -   1.230E-01 3.73E+02 3.49E+01 G  
723.30-2.077E-01 +   2.339E-01 7.12E+01 2.00E+01 G  

1004.72 4.810E-02 ?(  2.681E-01 3.42E+02 1.79E+01 G  
996.25 1.538E-01 ?(  4.481E-01 1.80E+02 1.05E+01 G  

K-40     N   9.2606E+00                                      4.57E+11             
1460.82 9.261E+00  (P 4.741E-01 6.37E+00 1.06E+01 G  

Pa-234   N   9.1335E-02                                      1.63E+12             
131.30-2.873E-03 &(  2.331E-01 4.93E+03 1.82E+01 G  
569.50-3.060E-01 +   4.912E-01 9.99E+01 9.30E+00 G  
946.00-1.351E-01 +   3.493E-01 1.60E+02 1.35E+01 G  
880.52 2.777E-01  (  2.784E-01 6.59E+01 1.05E+01 G  
883.24 6.632E-02  (  3.176E-01 2.96E+02 9.70E+00 G  

Pb-212   N   6.1885E-01                                      5.12E+12             
238.63 6.189E-01  (P 9.047E-02 1.11E+01 4.36E+01 G  
300.09 1.117E+00 + P 1.369E+00 7.35E+01 3.18E+00 G  

Pb-214   N   1.5893E+01                                      5.84E+05             
351.93 1.575E+01  (P 1.215E-01 1.44E+00 3.56E+01 G  
295.22 1.622E+01  (P 2.282E-01 1.99E+00 1.84E+01 G  
242.00 1.575E+01  (  5.551E-01 3.57E+00 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 11:53:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.7708E+01                                      5.84E+05             
186.21 1.771E+01  (  1.159E+00 5.61E+00 3.56E+00 G  

Th-234   N   7.8821E-01                                      1.63E+12             
63.30 1.719E-01 %(  3.788E+00 1.34E+03 3.75E+00 G  
92.59 1.320E+00 @(  1.280E+00 6.01E+01 4.34E+00 G  

Tl-208   N   2.3639E-01                                      5.12E+12             
583.19 2.330E-01  (P 4.298E-02 1.49E+01 8.50E+01 G  
277.37-1.498E-02 % P 7.071E-01 4.89E+03 6.60E+00 G  
860.53 2.594E-01 ?(  3.659E-01 8.89E+01 1.24E+01 G  

U-235    N   8.6100E-01                                      2.57E+11             
143.77-7.983E-03 &(  3.712E-01 2.82E+03 1.09E+01 G  
205.32 3.843E-01 ?(  9.025E-01 1.44E+02 5.02E+00 G  
163.36-4.124E-01 &   9.163E-01 1.36E+02 5.08E+00 G  
185.72 1.070E+00 &(  8.090E-02 5.69E+00 5.70E+01 G  

Energy duplication    
93.35 6.661E-01 ?   8.715E-01 8.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 11:53:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_005.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.59       876.        11.     0.004   744.07   7.383E-02   
Th-234      92.76       766.        67.     0.025   120.18   1.320E+00   
U-235       93.35       637.        45.     0.017   161.59   6.661E-01   
Ac-228      93.35       637.        45.     0.017   161.59   9.358E-01   
Eu-152     119.93       423.        -8.    -0.003   725.42  -1.977E-02   
Eu-154     123.19       779.        -9.    -0.004   837.90  -1.628E-02   
U-235      162.81       885.       -31.    -0.012   272.06  -4.124E-01   
U-235      186.27       818.       881.     0.326    11.39   1.070E+00   
U-235      205.78       733.        27.     0.010   287.67   3.843E-01   
Ac-228     338.18       374.        44.     0.016   128.95   3.675E-01   
Eu-152     343.23       359.       -30.    -0.011   183.59  -1.092E-01   
Cs-137     661.71       136.        47.     0.017    76.09   8.488E-02   
Eu-154     723.29       150.       -25.    -0.009   142.35  -2.077E-01   
Bi-212     727.08       106.        21.     0.008   129.38   5.133E-01  P
Eu-152     779.63       114.        -7.    -0.003   448.97  -9.076E-02   
Bi-212     786.07       100.       110.     0.041    31.88   1.711E+01  P
Eu-154     877.29        82.         8.     0.003   311.88   1.297E-01   
Ac-228     911.27       144.        99.     0.037    39.80   7.242E-01   
Eu-152     963.77       112.        39.     0.014    83.24   5.401E-01   
Ac-228     969.39       100.        38.     0.014    80.80   4.817E-01   
Eu-154     997.15        96.         8.     0.003   360.85   1.538E-01   
Eu-154    1004.96        98.         4.     0.002   683.69   4.810E-02   
Eu-152    1112.14        90.        -9.    -0.003   317.34  -1.437E-01   
Co-60     1172.99        87.        -5.    -0.002   513.64  -1.218E-02   
Eu-154    1278.66        56.        -3.    -0.001   745.11  -2.029E-02   
Co-60     1333.18        55.         2.     0.001   901.45   6.050E-03   
Eu-152    1408.19        57.       142.     0.053    22.56   1.814E+00   
Bi-212    1619.88        53.         3.     0.001   815.95   5.015E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.2421E-01    7.2421E-01   2.8823E-01    2.9295E-01  2.049E-01
Am-241 #A    7.3817E-02    7.3827E-02   5.4932E-01    5.4935E-01  4.511E-01
Bi-212 #C    2.8869E+00    2.8869E+00   9.2515E-01    9.3689E-01  5.916E-01
Bi-214       1.4328E+01    1.4329E+01   4.5196E-01    7.8683E-01  9.255E-02
Co-60  #A    5.9867E-03    6.0497E-03   5.4535E-02    5.4536E-02  4.445E-02
Cs-137 #     8.4725E-02    8.4881E-02   6.4585E-02    6.4699E-02  4.914E-02
Eu-152 #C    6.8746E-01    6.9027E-01   1.5573E-01    1.5923E-01  1.619E-01
Eu-154 #A    9.9346E-02    9.9985E-02   2.7783E-01    2.7788E-01  3.250E-01
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K-40         9.2606E+00    9.2606E+00   1.2300E+00    1.3148E+00  4.741E-01
Pa-234  A    9.1335E-02    9.1335E-02   1.2040E-01    1.2252E-01  2.331E-01
Pb-212       6.1885E-01    6.1885E-01   1.3922E-01    1.4625E-01  9.047E-02
Pb-214       1.5892E+01    1.5893E+01   4.5893E-01    8.7346E-01  1.215E-01
Ra-226       1.7707E+01    1.7708E+01   1.9878E+00    2.2304E+00  1.159E+00
Th-234 #A    7.8821E-01    7.8821E-01   9.4724E-01    9.5016E-01  3.788E+00
Tl-208       2.3639E-01    2.3639E-01   7.2710E-02    7.4267E-02  4.298E-02
U-235  #C    8.6100E-01    8.6100E-01   9.8049E-02    1.1110E-01  3.712E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  934.0 to  2035.6 keV)     5.804E+01  pCi/g         
Total Decayed Activity (  934.0 to  2035.6 keV) 5.8045029E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244409                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/02/13 12:47                
Lab ID:          QC682252                      Analyzed:        05/01/13 09:44                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   306.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          196911                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.03601        0.08293           0.9    
Bismuth-212                         -0.006471 U       0.3220         0.2264                   
Bismuth-214                          0.02252 U        0.02045        0.03911                  
Cesium-137                          -0.002168 U       0.01682        0.01348           0.07   
Cobalt-60                           -0.002265 U       0.01540        0.01207           0.03   
Europium-152                         0.003757 U       0.04422        0.03592           0.1    
Europium-154                         0.03728 U        0.08732        0.1007            0.2    
Lead-212                             0.009525 U       0.01728        0.01869                  
Lead-214                             0.01672 U        0.01824        0.03461                  
Potassium-40                        -0.2950 U         1.848          0.2911                   
Protactinium-234                     0.01677 U        0.05556        0.06860                  
Radium-226 (By Bismuth-214)          0.02252 U        0.02045        0.03911           0.2    
Thallium-208                         0.005454 U       0.01664        0.01587                  
Thorium-232 (By Actinium-228)        0.01253 U        0.03919        0.04898           0.9    
Thorium-234                         -0.02507 U        0.05024        0.5680                   
Uranium-235                          0.001770 U       0.008547       0.09084           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0

136 of 323



CURTIS & TOMPKINS BLANK USER REPORT FOR 244409 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : QC682252                                                       

Seqnum : 1533174727004.2                               Matrix        : Soil                                                           

File   : 4_20130501_004                                Batch         : 196911                       Time      : 01-MAY-2013 09:44     

Cal    : 01-MAY-2013 08:19:39,05-MAR-2013 18:53:13     Caldate       : 01-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.11 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0             0.08293  0.9   .036012       .036012       u    
Bismuth-212                     -0.006471     0.2264         .32198        .32198        u    
Bismuth-214                     0.02252       0.03911        .02045        .020475       u    
Cesium-137                      -0.002168     0.01348  0.07  .016824       .016825       u    
Cobalt-60                       -0.002265     0.01207  0.03  .015402       .015402       u    
Europium-152                    0.003757      0.03592  0.1   .044217       .044218       u    
Europium-154                    0.03728       0.1007   0.2   .087316       .087338       u    
Lead-212                        0.009525      0.01869        .017276       .01729        u    
Lead-214                        0.01672       0.03461        .018243       .018259       u    
Potassium-40                    -0.2950       0.2911         1.8477        1.8478        u    
Protactinium-234                0.01677       0.06860        .055555       .055711       u    
Radium-226 (By Bismuth-214)     0.02252       0.03911  0.2   .02045        .020475       u    
Thallium-208                    0.005454      0.01587        .016642       .016646       u    
Thorium-232 (By Actinium-228)   0.01253       0.04898  0.9   .039194       .039205       u    
Thorium-234                     -0.02507      0.5680         .050235       .050291       u    
Uranium-235                     0.001770      0.09084  0.18  .0085465      .0085472      u    

u=use  

Page 1 of 1                                                                                                           1533174727004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC682252, 196911, BLANK 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130501_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/2/2013 12:47            Live Time: 2700   sec

Acquisition Time: 5/1/2013 09:44:54         Real Time: 2704   sec
Analysis Time: 5/1/2013 10:30            Dead Time: 0.14   %

Analysis Quantity: 3.061E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.253E-02      3.919E-02      3.920E-02      4.898E-02
Am-241    #AB    0.000E+00      3.601E-02      3.601E-02      8.293E-02
Bi-212    #AB   -6.471E-03      3.220E-01      3.220E-01      2.264E-01
Bi-214    #AB    2.252E-02      2.045E-02      2.048E-02      3.911E-02
Co-60     #AB   -2.265E-03      1.540E-02      1.540E-02      1.207E-02
Cs-137    #AB   -2.168E-03      1.682E-02      1.682E-02      1.348E-02
Eu-152    #AB    3.757E-03      4.422E-02      4.422E-02      3.592E-02
Eu-154    #AB    3.728E-02      8.732E-02      8.734E-02      1.007E-01
K-40      #AB   -2.950E-01      1.848E+00      1.848E+00      2.911E-01
Pa-234    #AB    1.677E-02      5.555E-02      5.571E-02      6.860E-02
Pb-212    #AB    9.525E-03      1.728E-02      1.729E-02      1.869E-02
Pb-214    #AB    1.672E-02      1.824E-02      1.826E-02      3.461E-02
Ra-226    #AB    1.143E-01      2.842E-01      2.843E-01      2.212E-01
Th-234    #AB   -2.507E-02      5.024E-02      5.029E-02      5.680E-01
Tl-208    #AB    5.454E-03      1.664E-02      1.665E-02      1.587E-02
U-235     #AB    1.770E-03      8.546E-03      8.547E-03      9.084E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.406E-01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Sample description                                             
QC682252, 196911, BLANK                                         

Spectrum Filename: C:\User\SPC\Det4\4_20130501_004.An1

Acquisition information
Start time:                 5/1/2013 09:44:54
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0611E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0611E+02) = 

8.8292E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/2/2013 12:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.97    62.68        25.        -4.    -0.002   335.76   0.801s
Th-234    371.52    92.84        27.         7.     0.003   218.78   0.833s
Ac-228    373.56    93.35        22.         7.     0.003   191.65   0.834D
U-235     373.56    93.35        22.         7.     0.003   191.65   0.834D
U-235     575.79   143.95        43.        -2.    -0.001   905.31   0.887s
U-235     653.27   163.33        30.         3.     0.001   567.74   0.907s
U-235     752.78   188.23        16.         1.     0.000   977.98   0.930s
Ra-226    744.59   186.18        25.         6.     0.002   248.61   0.931s
U-235     818.96   204.79        30.        -2.    -0.001   782.47   0.951s
Pb-212    954.20   238.62        22.        -2.    -0.001   469.04   0.985s
Pb-214    970.11   242.60        19.        13.     0.005   109.10   0.988s
Pb-212   1202.85   300.82        16.         7.     0.002   150.32   1.046s
Eu-152   1379.36   344.97        19.         1.     0.000  1176.82   1.090s
Pa-234   2279.78   570.18        14.         3.     0.001   331.19   1.301s
Bi-214   2436.07   609.26        29.        -5.    -0.002   654.72   1.337s
Cs-137   2649.84   662.71        11.        -1.     0.000   775.95   1.383s
Eu-152   3115.48   779.15        15.        -4.    -0.001   317.36   1.483s

140 of 323



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   3142.71   785.95        15.        -2.    -0.001   600.35   1.488s
Tl-208   3442.84   860.99        10.         3.     0.001   305.14   1.549s
Eu-154   3492.16   873.32         8.         3.     0.001   264.42   1.559s
Eu-152   3865.71   966.70        11.        -4.    -0.001   267.48   1.630s
Ac-228   3877.92   969.76         8.         3.     0.001   312.72   1.634s
Eu-154   4017.91  1004.75        10.         2.     0.001   386.61   1.661s
Bi-214   4477.52  1119.63         5.        10.     0.004    90.82   1.746s
Eu-154   5092.43  1273.31         8.         2.     0.001   527.19   1.852s
Co-60    5331.41  1333.03         4.        -1.     0.000   680.13   1.889s
Eu-152   5626.80  1406.84        11.        -3.    -0.001   318.16   1.937s
K-40     5843.14  1460.90        25.       -12.    -0.004   272.84   1.969s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2533E-02                                      5.12E+12             
911.20 0.000E+00 ?(  4.898E-02 1.00E+03 2.62E+01 G  
968.96 3.319E-02 ?(  7.876E-02 1.56E+02 1.59E+01 G  
338.32 1.363E-03 %   9.506E-02 4.24E+03 1.14E+01 G  

Energy duplication    
93.35 1.504E-01 ?   2.193E-01 9.58E+01 4.10E+00 XA 

Bi-212   N  -6.4708E-03                                      5.12E+12             
727.33-6.471E-03 %(P 2.264E-01 2.31E+02 6.65E+00 G  
785.37-3.646E-01 + P 1.347E+00 3.00E+02 1.11E+00 G  

1620.74 0.000E+00 +   4.473E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.2517E-02                                      5.84E+05             
609.31-1.649E-02 ?(P 3.911E-02 3.27E+02 4.55E+01 G  

1120.29 1.415E-01 ?(  7.498E-02 4.54E+01 1.49E+01 G  
1764.49-6.649E-02 % P 1.386E-01 5.14E+02 1.53E+01 G  

Co-60    T  -2.2645E-03                                      1.93E+03             
1332.49-2.265E-03 ?(  1.207E-02 3.40E+02 1.00E+02 G  
1173.23 0.000E+00 +   1.831E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -2.1682E-03                                      1.10E+04             
661.66-2.168E-03 ?(  1.348E-02 3.88E+02 8.50E+01 G  

Eu-152   I   3.7573E-03                                      4.94E+03             
344.28 3.757E-03 &(  3.592E-02 5.88E+02 2.66E+01 G  
121.78 0.000E+00 -   2.954E-02 1.00E+03 2.84E+01 G  
778.90-4.700E-02 +   1.160E-01 1.59E+02 1.30E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08-5.129E-02 +   1.044E-01 1.34E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.221E-01 1.00E+03 1.34E+01 G  
1408.01-3.880E-02 +   9.504E-02 1.59E+02 2.09E+01 G  

Eu-154   I   3.7284E-02                                      3.14E+03             
873.18 5.071E-02 ?(  1.007E-01 1.32E+02 1.22E+01 G  
123.07-7.923E-04 &   2.074E-02 1.60E+03 4.04E+01 G  

1274.43 1.117E-02 &   4.631E-02 2.64E+02 3.49E+01 G  
723.30 0.000E+00 -   8.639E-02 1.00E+03 2.00E+01 G  

1004.72 2.814E-02 &(  8.466E-02 1.93E+02 1.79E+01 G  
996.25 0.000E+00 -   1.393E-01 1.00E+03 1.05E+01 G  

K-40     N  -2.9504E-01                                      4.57E+11             
1460.82-2.950E-01 ?(P 2.911E-01 1.36E+02 1.06E+01 G  

Pa-234   N   1.6774E-02                                      1.63E+12             
131.30 0.000E+00 ?(  6.860E-02 1.00E+03 1.82E+01 G  
569.50 4.960E-02 ?(  1.279E-01 1.66E+02 9.30E+00 G  
946.00 0.000E+00 -   1.449E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 -   4.047E-02 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   4.390E-02 1.00E+03 9.70E+00 G  

Pb-212   N   9.5245E-03                                      5.12E+12             
238.63-3.067E-03 ?(P 1.869E-02 2.35E+02 4.36E+01 G  
300.09 1.822E-01 ?(P 2.519E-01 7.52E+01 3.18E+00 G  

Pb-214   N   1.6721E-02                                      5.84E+05             
351.93-7.502E-03 %(P 3.461E-02 4.09E+02 3.56E+01 G  
295.22-3.731E-03 & P 4.812E-02 2.60E+02 1.84E+01 G  
242.00 1.354E-01 ?(  1.047E-01 5.46E+01 7.27E+00 G  

Ra-226   N   1.1431E-01                                      5.84E+05             
186.21 1.143E-01 ?(  2.212E-01 1.24E+02 3.56E+00 G  

Th-234   N  -2.5071E-02                                      1.63E+12             
63.30-2.143E-01 ?(  5.680E-01 1.68E+02 3.75E+00 G  
92.59 1.383E-01  (  2.342E-01 1.09E+02 4.34E+00 G  

Tl-208   N   5.4540E-03                                      5.12E+12             
583.19-2.826E-04 %(P 1.587E-02 1.41E+02 8.50E+01 G  
277.37-1.652E-02 % P 1.519E-01 8.78E+02 6.60E+00 G  
860.53 4.478E-02 &(  1.045E-01 1.53E+02 1.24E+01 G  

U-235    N   1.7700E-03                                      2.57E+11             
143.77-1.233E-02 ?(  9.084E-02 4.53E+02 1.09E+01 G  
205.32-2.816E-02 +   1.785E-01 3.91E+02 5.02E+00 G  
163.36 3.614E-02 ?(  1.652E-01 2.84E+02 5.08E+00 G  
185.72 1.413E-03 &(  1.118E-02 4.89E+02 5.70E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.070E-01 ?   1.561E-01 9.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.68        25.        -4.    -0.002   335.76  -2.143E-01   
Th-234      92.84        27.         7.     0.003   218.78   1.383E-01   
Ac-228      93.35        22.         7.     0.003   191.65   1.504E-01   
U-235       93.35        22.         7.     0.003   191.65   1.070E-01   
U-235      143.95        43.        -2.    -0.001   905.31  -1.233E-02   
U-235      163.33        30.         3.     0.001   567.74   3.614E-02   
U-235      188.23        16.         1.     0.000   977.98   1.413E-03   
U-235      204.79        30.        -2.    -0.001   782.47  -2.816E-02   
Pb-212     238.62        22.        -2.    -0.001   469.04  -3.067E-03  P
Pb-214     242.60        19.        13.     0.005   109.10   1.354E-01   
Pb-212     300.82        16.         7.     0.002   150.32   1.822E-01  P
Eu-152     344.97        19.         1.     0.000  1176.82   3.757E-03   
Pa-234     570.18        14.         3.     0.001   331.19   4.960E-02   
Bi-214     609.26        29.        -5.    -0.002   654.72  -1.649E-02  P
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ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137     662.71        11.        -1.     0.000   775.95  -2.168E-03   
Eu-152     779.15        15.        -4.    -0.001   317.36  -4.700E-02   
Bi-212     785.95        15.        -2.    -0.001   600.35  -3.646E-01  P
Tl-208     860.99        10.         3.     0.001   305.14   4.478E-02   
Eu-154     873.32         8.         3.     0.001   264.42   5.071E-02   
Eu-152     966.70        11.        -4.    -0.001   267.48  -5.129E-02   
Ac-228     969.76         8.         3.     0.001   312.72   3.319E-02   
Eu-154    1004.75        10.         2.     0.001   386.61   2.814E-02   
Bi-214    1119.63         5.        10.     0.004    90.82   1.415E-01   
Eu-154    1273.31         8.         2.     0.001   527.19   1.117E-02   
Co-60     1333.03         4.        -1.     0.000   680.13  -2.265E-03   
Eu-152    1406.84        11.        -3.    -0.001   318.16  -3.880E-02   
K-40      1460.90        25.       -12.    -0.004   272.84  -2.950E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.2533E-02    1.2533E-02   3.9194E-02    3.9205E-02  4.898E-02
Am-241 #A    0.0000E+00    0.0000E+00   3.6012E-02    3.6012E-02  8.293E-02
Bi-212 #A   -6.4708E-03   -6.4708E-03   3.2198E-01    3.2198E-01  2.264E-01
Bi-214 #A    2.2517E-02    2.2517E-02   2.0450E-02    2.0475E-02  3.911E-02
Co-60  #A   -2.2411E-03   -2.2645E-03   1.5402E-02    1.5402E-02  1.207E-02
Cs-137 #A   -2.1643E-03   -2.1682E-03   1.6824E-02    1.6825E-02  1.348E-02
Eu-152 #A    3.7421E-03    3.7573E-03   4.4217E-02    4.4218E-02  3.592E-02
Eu-154 #A    3.7047E-02    3.7284E-02   8.7316E-02    8.7338E-02  1.007E-01
K-40   #A   -2.9504E-01   -2.9504E-01   1.8477E+00    1.8478E+00  2.911E-01
Pa-234 #A    1.6774E-02    1.6774E-02   5.5555E-02    5.5711E-02  6.860E-02
Pb-212 #A    9.5245E-03    9.5245E-03   1.7276E-02    1.7290E-02  1.869E-02
Pb-214 #A    1.6720E-02    1.6721E-02   1.8243E-02    1.8259E-02  3.461E-02
Ra-226 #A    1.1431E-01    1.1431E-01   2.8419E-01    2.8426E-01  2.212E-01
Th-234 #A   -2.5071E-02   -2.5071E-02   5.0235E-02    5.0291E-02  5.680E-01
Tl-208 #A    5.4540E-03    5.4540E-03   1.6642E-02    1.6646E-02  1.587E-02
U-235  #A    1.7700E-03    1.7700E-03   8.5465E-03    8.5472E-03  9.084E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

144 of 323



ORTEC g v - i (3263) Env32  G53W4.26  5/1/2013 10:30:04
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130501_004.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

151 of 323



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:30:42

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0891 +0.250267*Channel -5.27324e-008*Channel**2

FWHM (ch) =   3.0754 +0.001122*Channel -6.1313e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.91     0.90    0.61%
977.43      244.70   244.66  0.02%      1.03     1.03   -0.09%

1375.19      344.28   344.15  0.04%      1.11     1.13   -1.01%
3114.33      778.90   778.99 -0.01%      1.51     1.49    1.28%
3854.98      964.08   964.08  0.00%      1.61     1.62   -0.86%
5632.31     1408.01  1407.99  0.00%      1.86     1.86    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

155 of 323



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

163 of 323



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  5
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/1/2013  Time: 08:19:39

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1190 +0.250226*Channel -3.19162e-008*Channel**2

FWHM (ch) =   2.9276 +0.001097*Channel -4.27338e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.64%
978.75      244.70   244.76 -0.03%      0.98     0.99   -0.74%

1376.38      344.28   344.23  0.01%      1.11     1.09    1.83%
3114.63      778.90   778.93 -0.00%      1.47     1.48   -0.77%
3855.12      964.08   964.06  0.00%      1.63     1.63    0.15%
5631.50     1408.01  1408.02 -0.00%      1.94     1.94    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

232 of 323



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:24:16
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

233 of 323



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:19:56
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:19:56
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0601

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10546.   1.51   1.14  1.774E-02
45.47     5333.   2.08   0.82  1.759E-02
46.86     1536.   7.66   0.82  1.755E-02
121.88    85514.   0.37   0.91  1.556E-02   121.78  28.410  9.909E-01 QA122 
244.66    18107.   0.81   1.03  1.231E-02   244.70   7.550  9.986E-01 Qa245 
295.80      865.   7.98   1.15  1.099E-02
329.20      334.  18.69   1.52  1.013E-02
344.15    50450.   0.47   1.11  9.739E-03   344.28  26.590  9.986E-01 Qa344 
367.58     1726.   4.67   1.11  9.494E-03
411.02     3626.   2.45   1.15  9.042E-03
443.90     4783.   1.95   1.19  8.700E-03
488.64      604.   8.11   1.26  8.236E-03
563.98      497.  13.67   1.00  7.452E-03
586.54      492.  11.83   0.88  7.218E-03
674.85      229.  17.33   1.41  6.300E-03
678.73      485.   9.31   1.42  6.260E-03
688.77     1038.   5.86   1.50  6.155E-03
719.50      353.  14.45   1.18  5.835E-03
778.99    13337.   1.02   1.51  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.58      383.  13.18   1.47  5.102E-03
867.47     3850.   2.23   1.59  4.894E-03
926.37      275.  16.66   1.36  4.678E-03
964.06    12741.   0.99   1.61  4.540E-03   964.08  14.500  9.919E-01 Qa964 

1005.22      694.   7.26   1.83  4.432E-03
1085.91     8000.   1.22   1.70  4.219E-03
1089.94     1305.   4.09   1.70  4.209E-03
1112.05    10954.   1.05   1.77  4.150E-03

236 of 323



ORTEC g v - i (1087) Env32  G53W4.26  5/8/2013 07:31:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.82     1090.   4.61   1.70  3.885E-03
1299.10     1101.   3.78   1.80  3.658E-03
1407.96    13911.   0.88   1.87  3.372E-03  1408.01  20.850  1.014E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.38    39.97      5722.     10546. 5.946E+05    3.02   1.137  -      s 
181.32    45.42      3476.      5333. 3.032E+05    4.16   0.820  -       D
186.89    46.81      6155.      1536. 8.750E+04   15.32   0.822  -       D

1181.86   295.80      1501.       865. 7.874E+04   15.96   1.146  -        
1315.39   329.20      1321.       334. 3.300E+04   37.39   1.518  -      s 
1468.86   367.58      1444.      1726. 1.818E+05    9.34   1.112  -      s 
1642.53   411.02      1283.      3626. 4.010E+05    4.89   1.152  -        
1774.03   443.90      1217.      4783. 5.498E+05    3.89   1.191  -        
1952.92   488.59       896.       604. 7.332E+04   16.21   1.258  -       D
2254.23   563.98      1417.       497. 6.664E+04   27.34   1.001  -      s 
2344.47   586.54      1033.       492. 6.814E+04   23.66   0.877  -      s 
2712.94   678.66       751.       467. 7.454E+04   21.41   1.112  -        
2753.38   688.77       886.      1038. 1.686E+05   11.71   1.495  -        
2876.33   719.50       805.       353. 6.056E+04   28.89   1.178  -        
3240.72   810.58       749.       383. 7.515E+04   26.36   1.469  -        
3468.35   867.47      1034.      3850. 7.867E+05    4.46   1.586  -        
3704.06   926.37       588.       275. 5.879E+04   33.31   1.357  -        
4019.62  1005.22       462.       694. 1.566E+05   14.53   1.828  -        
4342.63  1085.83       748.      8000. 1.896E+06    2.44   1.697  -       D
4358.77  1089.87       773.      1305. 3.100E+05    8.19   1.699  -       D
4447.25  1112.05       544.     10954. 2.639E+06    2.11   1.773  -      s 
4850.71  1212.82       350.      1090. 2.805E+05    9.22   1.695  -      s 
5196.18  1299.10       133.      1101. 3.009E+05    7.55   1.802  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.70   121.88      4982.     85514.   142.524     0.74   0.908 
Qa-245    977.42   244.65      2860.     17963.    29.938     1.81   1.028 
Qa-344   1375.19   344.15      1910.     50450.    84.083     0.95   1.115 
Qa-779   3114.34   778.99      1293.     13337.    22.228     2.04   1.513 
Qa-964   3854.91   964.06       775.     12741.    21.235     1.98   1.610 
Qa-1408  5632.17  1407.96       214.     13911.    23.185     1.76   1.871 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9087E-01                                      4.94E+03             
121.78 9.909E-01  (  1.906E-03 3.70E-01 2.84E+01 G  

Qa-245       9.9067E-01                                      4.94E+03             
244.70 9.907E-01  (  6.872E-03 9.07E-01 7.55E+00 G  

Qa-344       9.9862E-01                                      4.94E+03             
344.28 9.986E-01  (  2.016E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0099E+00                                      4.94E+03             
778.90 1.010E+00  (  6.344E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9187E-01                                      4.94E+03             
964.08 9.919E-01  (  5.050E-03 9.90E-01 1.45E+01 G  

Qa-1408      1.0141E+00                                      4.94E+03             
1408.01 1.014E+00  (  2.486E-03 8.81E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7099E-01    9.9087E-01   7.3270E-03    1.1336E-01  1.906E-03
Qa-245       8.7081E-01    9.9067E-01   1.7970E-02    1.1452E-01  6.872E-03
Qa-344       8.7781E-01    9.9862E-01   9.4472E-03    1.1440E-01  2.016E-03
Qa-779       8.8770E-01    1.0099E+00   2.0603E-02    1.1712E-01  6.344E-03
Qa-964       8.7187E-01    9.9187E-01   1.9644E-02    1.1493E-01  5.050E-03
Qa-1408      8.9137E-01    1.0141E+00   1.7871E-02    1.1714E-01  2.486E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9959707E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:26:54
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0192

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.87     6808.   1.97   0.82  1.673E-02
45.33     4339.   2.45   0.83  1.660E-02
46.74     1128.   9.89   0.83  1.656E-02
121.75    81174.   0.38   0.89  1.472E-02   121.78  28.410  9.945E-01 QA122 
244.70    17056.   0.92   1.07  1.171E-02   244.70   7.550  9.887E-01 Qa245 
295.96      884.   8.66   1.06  1.046E-02
344.33    48017.   0.48   1.14  9.284E-03   344.28  26.590  9.966E-01 Qa344 
367.71     1570.   4.86   1.12  9.054E-03
411.08     3541.   2.56   1.16  8.628E-03
443.89     4618.   2.15   1.22  8.305E-03
488.51      565.   9.80   1.13  7.867E-03
563.88      460.  13.15   1.36  7.127E-03
586.24      642.  10.78   1.33  6.907E-03
674.54      236.  18.49   1.44  6.039E-03
678.65      530.   8.52   1.45  5.998E-03
688.48     1077.   6.64   1.44  5.903E-03
778.89    12690.   1.04   1.53  5.015E-03   778.90  12.970  9.997E-01 Qa779 
810.64      305.  17.62   1.24  4.898E-03
867.35     3856.   2.45   1.64  4.690E-03
919.41      322.  19.00   1.65  4.499E-03
964.05    12080.   1.01   1.65  4.336E-03   964.08  14.500  9.845E-01 Qa964 

1005.10      629.   8.14   1.26  4.237E-03
1085.84     7930.   1.20   1.75  4.043E-03
1089.80     1302.   4.35   1.75  4.033E-03
1111.96    10598.   1.08   1.67  3.980E-03
1212.82     1084.   4.97   1.50  3.737E-03
1274.42      213.  16.35   0.95  3.589E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.11     1090.   3.57   1.64  3.529E-03
1407.99    13073.   0.91   1.95  3.267E-03  1408.01  20.850  9.834E-01 Qa1408
1457.67      322.   6.12   1.30  3.147E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.29    39.78      6506.      8119. 4.853E+05    3.95   1.154  -      s 
181.34    45.24      3584.      4243. 2.557E+05    5.04   0.830  -       D
186.97    46.65      5622.      1165. 7.031E+04   19.13   0.832  -       D

1183.18   295.96      1718.       884. 8.455E+04   17.32   1.057  -        
1470.04   367.71      1331.      1570. 1.734E+05    9.73   1.115  -        
1643.42   411.08      1345.      3541. 4.104E+05    5.13   1.157  -        
1774.62   443.89      1456.      4618. 5.560E+05    4.30   1.224  -        
1953.02   488.51       893.       565. 7.184E+04   19.59   1.130  -        
2254.40   563.88      1185.       460. 6.456E+04   26.30   1.357  -        
2343.81   586.24      1219.       642. 9.292E+04   21.56   1.329  -        
2713.77   678.75       928.       516. 8.596E+04   22.90   1.152  -        
2752.68   688.48      1121.      1077. 1.825E+05   13.27   1.444  -        
3241.30   810.64       810.       305. 6.235E+04   35.24   1.239  -        
3468.15   867.35      1231.      3856. 8.222E+05    4.89   1.637  -        
3676.40   919.41       879.       322. 7.163E+04   38.00   1.648  -      s 
4019.22  1005.10       498.       629. 1.485E+05   16.28   1.260  -      s 
4342.26  1085.78       589.      7930. 1.961E+06    2.41   1.749  -       D
4358.12  1089.74       954.      1302. 3.228E+05    8.70   1.751  -       D
4446.79  1111.96       575.     10598. 2.663E+06    2.16   1.665  -        
4850.42  1212.82       396.      1084. 2.901E+05    9.95   1.504  -      s 
5096.94  1274.42       200.       213. 5.936E+04   32.70   0.945  -      s 
5195.77  1299.11       117.      1090. 3.089E+05    7.13   1.639  -        
5830.42  1457.67        14.       322. 1.022E+05   12.25   1.297  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.87   121.75      5096.     81174.   135.290     0.76   0.892 
Qa-245    978.28   244.70      2588.     17056.    28.427     1.84   1.071 
Qa-344   1376.55   344.33      1803.     48017.    80.028     0.97   1.143 
Qa-779   3114.28   778.89      1218.     12690.    21.150     2.09   1.531 
Qa-964   3855.00   964.05       720.     12080.    20.133     2.03   1.654 
Qa-1408  5631.55  1407.99       193.     13073.    21.789     1.81   1.950 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9453E-01                                      4.94E+03             
121.78 9.945E-01  (  2.038E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8873E-01                                      4.94E+03             
244.70 9.887E-01  (  6.871E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9662E-01                                      4.94E+03             
344.28 9.966E-01  (  2.054E-03 4.84E-01 2.66E+01 G  

Qa-779       9.9974E-01                                      4.94E+03             
778.90 9.997E-01  (  6.406E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8455E-01                                      4.94E+03             
964.08 9.845E-01  (  5.096E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8338E-01                                      4.94E+03             
1408.01 9.834E-01  (  2.433E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7433E-01    9.9453E-01   7.5903E-03    1.1379E-01  2.038E-03
Qa-245       8.6923E-01    9.8873E-01   1.8170E-02    1.1433E-01  6.871E-03
Qa-344       8.7617E-01    9.9662E-01   9.6434E-03    1.1419E-01  2.054E-03
Qa-779       8.7891E-01    9.9974E-01   2.0881E-02    1.1603E-01  6.406E-03
Qa-964       8.6555E-01    9.8455E-01   1.9937E-02    1.1415E-01  5.096E-03
Qa-1408      8.6453E-01    9.8338E-01   1.7836E-02    1.1367E-01  2.433E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.229E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9475417E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:21:56
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0178

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     7970.   2.00   1.14  1.673E-02
45.30     4369.   2.49   0.86  1.660E-02
46.73     1251.   9.03   0.86  1.656E-02
121.75    81936.   0.38   0.91  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.70    16952.   0.94   1.04  1.171E-02   244.70   7.550  9.828E-01 Qa245 
295.95      996.   8.06   1.05  1.046E-02
344.33    48645.   0.48   1.14  9.284E-03   344.28  26.590  1.010E+00 Qa344 
367.66     1642.   4.53   1.11  9.054E-03
411.09     3533.   2.44   1.17  8.628E-03
443.90     4598.   1.97   1.19  8.305E-03
488.64      608.   9.83   1.17  7.866E-03
563.81      501.  11.34   1.36  7.127E-03
586.12      619.  11.05   1.29  6.908E-03
678.57      537.  10.85   1.52  6.000E-03
688.65      962.   7.89   1.44  5.901E-03
719.28      324.  16.15   1.58  5.600E-03
778.89    12927.   0.99   1.50  5.015E-03   778.90  12.970  1.019E+00 Qa779 
810.57      358.  16.88   1.14  4.898E-03
867.37     3748.   2.31   1.63  4.690E-03
919.14      435.  12.26   0.97  4.500E-03
964.07    12353.   1.05   1.58  4.336E-03   964.08  14.500  1.007E+00 Qa964 

1005.05      652.   7.37   1.77  4.237E-03
1085.85     7519.   1.25   1.71  4.043E-03
1089.75     1309.   4.24   1.72  4.033E-03
1111.96    10451.   1.11   1.67  3.980E-03
1212.81     1092.   5.17   1.70  3.737E-03
1299.09     1173.   3.53   1.80  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13265.   0.89   1.97  3.267E-03  1408.01  20.850  9.979E-01 Qa1408
1457.52      310.   6.34   1.49  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.75      6438.      7970. 4.764E+05    4.00   1.137  -      s 
181.39    45.23      3745.      4369. 2.632E+05    4.99   0.864  -       D
187.12    46.66      5762.      1251. 7.555E+04   18.06   0.865  -       D

1183.17   295.95      1760.       996. 9.524E+04   16.13   1.054  -        
1469.83   367.66      1254.      1642. 1.814E+05    9.06   1.115  -      s 
1643.45   411.09      1214.      3533. 4.094E+05    4.88   1.168  -        
1774.64   443.90      1095.      4598. 5.536E+05    3.94   1.190  -        
1953.49   488.64       988.       608. 7.730E+04   19.66   1.171  -      s 
2254.08   563.81      1050.       501. 7.035E+04   22.67   1.357  -        
2343.28   586.12      1228.       619. 8.957E+04   22.09   1.294  -      s 
2712.98   678.57       922.       537. 8.952E+04   21.70   1.521  -        
2753.29   688.65      1263.       962. 1.631E+05   15.78   1.435  -        
2875.80   719.28       860.       324. 5.778E+04   32.31   1.583  -        
3240.89   810.57       967.       358. 7.304E+04   33.75   1.136  -      s 
3468.11   867.37      1048.      3748. 7.992E+05    4.63   1.635  -        
3675.20   919.14       708.       435. 9.666E+04   24.51   0.974  -      s 
4018.88  1005.05       460.       652. 1.538E+05   14.74   1.770  -        
4342.14  1085.78       662.      7519. 1.860E+06    2.50   1.714  -       D
4357.76  1089.68       885.      1309. 3.245E+05    8.48   1.717  -       D
4446.61  1111.96       655.     10451. 2.626E+06    2.22   1.672  -        
4850.15  1212.81       437.      1092. 2.922E+05   10.34   1.699  -      s 
5195.44  1299.09       119.      1173. 3.324E+05    7.07   1.798  -        
5829.60  1457.52        16.       310. 9.861E+04   12.67   1.487  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5274.     81936.   136.559     0.76   0.911 
Qa-245    978.31   244.70      2806.     16952.    28.253     1.88   1.043 
Qa-344   1376.56   344.33      1767.     48645.    81.076     0.96   1.137 
Qa-779   3114.18   778.89      1001.     12927.    21.545     1.99   1.500 
Qa-964   3854.92   964.07       929.     12353.    20.589     2.09   1.579 
Qa-1408  5631.30  1407.98       160.     13265.    22.108     1.79   1.973 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0040E+00                                      4.94E+03             
121.78 1.004E+00  (  2.073E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8282E-01                                      4.94E+03             
244.70 9.828E-01  (  7.156E-03 9.40E-01 7.55E+00 G  

Qa-344       1.0098E+00                                      4.94E+03             
344.28 1.010E+00  (  2.033E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0186E+00                                      4.94E+03             
778.90 1.019E+00  (  5.808E-03 9.95E-01 1.30E+01 G  

Qa-964       1.0070E+00                                      4.94E+03             
964.08 1.007E+00  (  5.788E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9795E-01                                      4.94E+03             
1408.01 9.979E-01  (  2.217E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8253E-01    1.0040E+00   7.6418E-03    1.1487E-01  2.073E-03
Qa-245       8.6392E-01    9.8282E-01   1.8469E-02    1.1371E-01  7.156E-03
Qa-344       8.8764E-01    1.0098E+00   9.6743E-03    1.1569E-01  2.033E-03
Qa-779       8.9533E-01    1.0186E+00   2.0261E-02    1.1803E-01  5.808E-03
Qa-964       8.8514E-01    1.0070E+00   2.1079E-02    1.1688E-01  5.788E-03
Qa-1408      8.7721E-01    9.9795E-01   1.7854E-02    1.1532E-01  2.217E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.292E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 6.0200920E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130501001_QCAsLeft                                                        
Acquired: 5/1/2013 08:07:53
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.34      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130501001_QCAsLeft.An1

Acquisition information
Start time:                 5/1/2013 08:07:53
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0287

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.67     8410.   2.04   1.14  1.739E-02
45.21     4402.   2.39   0.78  1.723E-02
46.56     1361.   8.35   0.78  1.719E-02
121.76    82546.   0.38   0.86  1.492E-02   121.78  28.410  9.970E-01 QA122 
244.76    16584.   0.97   0.98  1.122E-02   244.70   7.550  1.003E+00 Qa245 
295.94      850.   8.69   0.94  1.013E-02
344.23    46558.   0.50   1.11  9.109E-03   344.28  26.590  9.843E-01 Qa344 
367.62     1680.   4.93   1.14  8.882E-03
411.07     3411.   2.50   1.18  8.463E-03
443.92     4724.   2.00   1.20  8.147E-03
488.65      659.  10.11   1.22  7.715E-03
564.14      499.  14.05   1.27  6.987E-03
586.33      569.  11.91   1.34  6.773E-03
678.69      535.  10.14   1.41  5.882E-03
688.67      900.   9.33   1.35  5.786E-03
778.93    12496.   1.05   1.47  4.916E-03   778.90  12.970  1.003E+00 Qa779 
867.43     3651.   2.00   1.55  4.574E-03
964.05    11813.   1.04   1.63  4.202E-03   964.08  14.500  9.926E-01 Qa964 

1005.11      641.   8.09   1.84  4.107E-03
1085.86     7860.   1.21   1.72  3.922E-03
1089.77     1329.   4.39   1.72  3.913E-03
1112.05    10394.   1.12   1.79  3.862E-03
1212.92     1137.   4.66   1.76  3.630E-03
1299.11     1083.   3.78   1.77  3.432E-03
1408.01    13033.   0.91   1.94  3.182E-03  1408.01  20.850  1.006E+00 Qa1408
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.03    39.67      7766.      8410. 4.836E+05    4.08   1.135  -      s 
181.15    45.18      3334.      4402. 2.555E+05    4.78   0.782  -       D
186.56    46.53      5772.      1361. 7.919E+04   16.69   0.783  -       D

1183.33   295.94      1647.       850. 8.390E+04   17.39   0.939  -        
1469.92   367.62      1478.      1680. 1.891E+05    9.86   1.137  -      s 
1643.60   411.07      1210.      3411. 4.030E+05    5.00   1.182  -        
1774.95   443.92      1238.      4724. 5.798E+05    4.00   1.205  -        
1953.81   488.65      1148.       659. 8.546E+04   20.23   1.221  -      s 
2255.66   564.14      1426.       499. 7.143E+04   28.11   1.272  -        
2344.38   586.33      1256.       569. 8.398E+04   23.82   1.341  -        
2713.74   678.69       828.       535. 9.088E+04   20.27   1.413  -        
2753.64   688.67      1504.       900. 1.556E+05   18.67   1.354  -        
3468.58   867.43      1095.      3706. 8.102E+05    4.72   1.490  -        
4019.33  1005.11       525.       641. 1.561E+05   16.17   1.840  -        
4342.41  1085.82       565.      7860. 2.004E+06    2.41   1.721  -       D
4358.04  1089.73      1038.      1329. 3.396E+05    8.78   1.724  -       D
4447.20  1112.05       734.     10394. 2.691E+06    2.25   1.789  -        
4850.77  1212.92       371.      1137. 3.132E+05    9.32   1.757  -        
5195.66  1299.11       130.      1083. 3.157E+05    7.57   1.766  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5818.     82546.   137.577     0.76   0.859 
Qa-245    978.75   244.76      3011.     16584.    27.639     1.94   0.983 
Qa-344   1376.38   344.23      1990.     46558.    77.598     0.99   1.110 
Qa-779   3114.61   778.93      1197.     12496.    20.827     2.10   1.472 
Qa-964   3855.09   964.05       786.     11813.    19.688     2.07   1.634 
Qa-1408  5631.45  1408.01       198.     13033.    21.722     1.82   1.941 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9703E-01                                      4.94E+03             
121.78 9.970E-01  (  2.147E-03 3.82E-01 2.84E+01 G  

Qa-245       1.0025E+00                                      4.94E+03             
244.70 1.003E+00  (  7.730E-03 9.71E-01 7.55E+00 G  

Qa-344       9.8425E-01                                      4.94E+03             
344.28 9.843E-01  (  2.197E-03 4.95E-01 2.66E+01 G  

Qa-779       1.0034E+00                                      4.94E+03             
778.90 1.003E+00  (  6.473E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9265E-01                                      4.94E+03             
964.08 9.926E-01  (  5.489E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.530E-03 9.12E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7726E-01    9.9703E-01   7.6168E-03    1.1408E-01  2.147E-03
Qa-245       8.8212E-01    1.0025E+00   1.9465E-02    1.1610E-01  7.730E-03
Qa-344       8.6602E-01    9.8425E-01   9.7450E-03    1.1279E-01  2.197E-03
Qa-779       8.8284E-01    1.0034E+00   2.1113E-02    1.1648E-01  6.473E-03
Qa-964       8.7341E-01    9.9265E-01   2.0554E-02    1.1517E-01  5.489E-03
Qa-1408      8.8500E-01    1.0058E+00   1.8342E-02    1.1628E-01  2.530E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.267E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9856715E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:34:21
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0270

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.80     7012.   1.96   0.76  1.739E-02
45.25     4321.   2.46   0.77  1.723E-02
46.62     1253.   7.92   0.77  1.718E-02
121.77    83365.   0.38   0.86  1.492E-02   121.78  28.410  1.008E+00 QA122 
244.75    16546.   0.95   0.97  1.122E-02   244.70   7.550  1.001E+00 Qa245 
295.94      886.   7.65   1.22  1.013E-02
344.23    46883.   0.49   1.11  9.109E-03   344.28  26.590  9.921E-01 Qa344 
367.63     1564.   5.10   1.07  8.882E-03
411.07     3476.   2.05   1.16  8.463E-03
415.96      217.  19.15   1.17  8.416E-03
443.94     4505.   1.91   1.16  8.146E-03
488.79      624.   9.81   1.25  7.714E-03
564.04      641.   7.93   1.31  6.988E-03
586.20      564.  10.49   1.47  6.774E-03
674.59      260.  15.82   1.40  5.922E-03
678.65      561.   8.20   1.41  5.883E-03
688.61     1032.   6.74   1.67  5.787E-03
719.33      380.  12.03   1.44  5.491E-03
778.94    12533.   1.01   1.51  4.916E-03   778.90  12.970  1.007E+00 Qa779 
867.42     3629.   2.54   1.62  4.574E-03
919.53      422.  13.30   1.52  4.373E-03
964.05    12182.   1.04   1.60  4.202E-03   964.08  14.500  1.025E+00 Qa964 

1004.89      639.   7.46   1.68  4.108E-03
1085.87     7775.   1.21   1.70  3.922E-03
1089.79     1332.   4.26   1.70  3.913E-03
1112.05    10198.   1.16   1.82  3.862E-03
1212.98     1028.   4.56   2.05  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1292.91      108.  15.29   1.81  3.446E-03
1299.17     1083.   3.37   1.81  3.432E-03
1408.01    12938.   0.91   1.87  3.182E-03  1408.01  20.850  9.995E-01 Qa1408
1457.60      307.   6.37   1.34  3.068E-03
1528.83      279.   6.11   1.00  2.904E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.71      6916.      8178. 4.703E+05    3.90   1.114  -      s 
181.28    45.22      3502.      4321. 2.509E+05    4.93   0.766  -       D
186.75    46.59      4293.      1253. 7.291E+04   15.83   0.768  -       D

1183.30   295.94      1427.       886. 8.743E+04   15.31   1.221  -        
1469.89   367.63      1451.      1564. 1.760E+05   10.19   1.072  -      s 
1643.53   411.06      1074.      3470. 4.100E+05    4.71   1.158  -        
1663.14   415.96       756.       217. 2.174E+04   38.30   1.169  -      lD
1775.00   443.94       996.      4505. 5.531E+05    3.82   1.159  -        
1954.32   488.79      1042.       624. 8.089E+04   19.63   1.248  -      s 
2255.21   564.03       968.       641. 9.167E+04   15.85   1.308  -       D
2343.82   586.20      1015.       564. 8.331E+04   20.98   1.468  -        
2697.07   674.54       684.       239. 4.036E+04   36.94   1.083  -      s 
2713.30   678.60       836.       534. 9.077E+04   20.37   1.153  -        
2753.35   688.61      1058.      1032. 1.783E+05   13.49   1.669  -      s 
2876.06   719.30       981.       450. 8.192E+04   26.64   1.620  -        
3468.50   867.42      1244.      3629. 7.933E+05    5.08   1.622  -        
3676.94   919.53       737.       422. 9.647E+04   26.60   1.524  -      s 
4018.39  1004.89       428.       639. 1.555E+05   14.91   1.681  -      s 
4342.36  1085.82       553.      7775. 1.982E+06    2.42   1.699  -       D
4358.02  1089.73       942.      1332. 3.405E+05    8.51   1.701  -       D
4447.08  1112.05       776.     10198. 2.641E+06    2.32   1.819  -        
4850.93  1212.98       316.      1028. 2.832E+05    9.12   2.052  -        
5195.86  1299.19       132.      1118. 3.258E+05    7.34   1.777  -        
5829.84  1457.60        16.       307. 1.002E+05   12.75   1.336  -      s 
6114.90  1528.83         3.       279. 9.608E+04   12.23   0.995  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.77      5725.     83365.   138.942     0.76   0.864 
Qa-245    978.68   244.75      2726.     16546.    27.576     1.89   0.971 
Qa-344   1376.35   344.23      2038.     46883.    78.139     0.99   1.107 
Qa-779   3114.59   778.94      1004.     12533.    20.889     2.03   1.509 
Qa-964   3855.00   964.05       889.     12182.    20.303     2.09   1.601 
Qa-1408  5631.34  1408.01       172.     12938.    21.563     1.82   1.870 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0079E+00                                      4.94E+03             
121.78 1.008E+00  (  2.131E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0012E+00                                      4.94E+03             
244.70 1.001E+00  (  7.362E-03 9.45E-01 7.55E+00 G  

Qa-344       9.9209E-01                                      4.94E+03             
344.28 9.921E-01  (  2.226E-03 4.94E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  5.933E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0247E+00                                      4.94E+03             
964.08 1.025E+00  (  5.843E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9946E-01                                      4.94E+03             
1408.01 9.995E-01  (  2.362E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8596E-01    1.0079E+00   7.6453E-03    1.1532E-01  2.131E-03
Qa-245       8.8009E-01    1.0012E+00   1.8925E-02    1.1586E-01  7.362E-03
Qa-344       8.7206E-01    9.9209E-01   9.7989E-03    1.1368E-01  2.226E-03
Qa-779       8.8549E-01    1.0074E+00   2.0426E-02    1.1680E-01  5.933E-03
Qa-964       9.0069E-01    1.0247E+00   2.1400E-02    1.1892E-01  5.843E-03
Qa-1408      8.7854E-01    9.9946E-01   1.8172E-02    1.1554E-01  2.362E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.7 keV)     5.303E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.7 keV) 6.0326934E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130508002_BG                                                              
Acquired: 5/8/2013 07:33:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 07:33:14
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.7760E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    1.1343E+01
K-40    <    2.2773E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.5975E+00
Ra-226  <    1.5765E+01
Th-234  <    8.5554E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:44:53
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.7247E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.5025E+00
Pb-214  <    4.2709E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    2.5030E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 07:34:40
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    2.1154E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    5.3104E+00
Pb-212  <    1.3012E+00
Pb-214  <    2.6487E+00
Ra-226  <    1.8588E+01
Th-234  <    6.4105E+00
Tl-208  <    6.5858E-01
U-235   <    5.5970E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130501002_BG                                                              
Acquired: 5/1/2013 08:24:33
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.04      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130501002_BG.An1

Acquisition information
Start time:                 5/1/2013 08:24:33
Live time:                600
Real time:                601
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/1/2013 08:19:39
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.8428E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    9.9130E+00
K-40    <    1.7010E+01
Pa-234  <    2.5257E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.7077E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    9.4968E-01
U-235   <    4.9796E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 08:01:12
Live time:                600
Real time:                601
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.9139E+00
Pb-214  <    3.1948E+00
Ra-226  <    2.3806E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/8/2013 08:11:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513184759

Instrument : HPGE02                           Begun : 05/08/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:19    1.0    1                     

002     2_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 07:33    1.0                          

003     2_20130508_003     SAMPLE     244409-002               Soil       196911    05/08/13 08:00    1.0                          

004     2_20130508_004     SAMPLE     244409-005               Soil       196911    05/08/13 09:12    1.0                          

005     2_20130508_005     LCS        QC684131                 Soil       197354    05/08/13 10:11    1.0    2                     

006     2_20130508_006     SDUP       QC684240                 Soil       197163    05/08/13 11:24    1.0                 MASS-    

007     2_20130508_007     MSS        244536-007               Soil       197092    05/08/13 13:54    1.0                          

008     2_20130508_008     SAMPLE     244536-004               Soil       197092    05/08/13 14:45    1.0                          

009     2_20130508_009     SAMPLE     244536-001               Soil       197092    05/08/13 15:40    1.0                          

010     2_20130508_010     SAMPLE     244536-012               Soil       197092    05/08/13 16:35    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533174727

Instrument : HPGE04                           Begun : 05/01/13 08:07             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130501_001     RCCV       QUALITY CONTROL CHEC                          05/01/13 08:07    1.0    1                     

002     4_20130501_002     RIB        BACKGROUND CONTAMINA                          05/01/13 08:24    1.0                          

003     4_20130501_003     SAMPLE     244160-005               Soil       196641    05/01/13 08:55    1.0                          

004     4_20130501_004     BLANK      QC682252                 Soil       196911    05/01/13 09:44    1.0                          

005     4_20130501_005     LCS        QC682253                 Soil       196911    05/01/13 11:08    1.0    2            MASS-    

006     4_20130501_006     SAMPLE     244458-010               Soil       197047    05/01/13 11:59    1.0                          

007     4_20130501_007     SAMPLE     244458-002               Soil       197047    05/01/13 12:48    1.0                          

008     4_20130501_008     SAMPLE     244458-004               Soil       197047    05/01/13 13:39    1.0                          

009     4_20130501_009     SAMPLE     244458-001               Soil       197047    05/01/13 15:11    1.0                          

010     4_20130501_010     SAMPLE     244456-002               Soil       197047    05/01/13 15:59    1.0                 MASS-    

011     4_20130501_011     SAMPLE     244456-005               Soil       197047    05/01/13 16:47    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 16-MAY-2013 19:07

Batch Number : 196911                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 01-APR-2013 16:41              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244163-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  GS 186                     

1      244408-001                      296.78  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:33  RA226     alias:244163-001 

2      244163-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  GS 186                     

2      244408-002                      261.86  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:48  RA226     alias:244163-002 

3      244163-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  GS 186                     

3      244408-003                      338.16  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:55  RA226     alias:244163-003 

4      244163-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  GS 186                     

4      244408-004                      343.9   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:01  RA226     alias:244163-004 

5      244163-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  GS 186                     

5      244408-005                      322.68  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:06  RA226     alias:244163-005 

6      244163-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  GS 186                     

6      244408-006                      343.26  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:12  RA226     alias:244163-006 

7      244163-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  GS 186                     

7      244408-007                      298.36  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 10:49  RA226     alias:244163-007 

8      244163-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  GS 186                     

8      244408-008                      322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:31  RA226     alias:244163-008 

9      244163-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  GS 186                     

9      244408-009                      418.1   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:40  RA226     alias:244163-009 

10     244163-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  GS 186                     

10     244408-010                      353.54  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:46  RA226     alias:244163-010 

11     244163-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

11     244408-011                      416.09  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:244163-011 

12     244163-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  GS 186                     

12     244408-012                      337.19  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:00  RA226     alias:244163-012 

13     244164-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  GS 186                     

13     244409-001                      304.37  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:06  RA226     alias:244164-001 

14     244164-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  GS 186                     

14     244409-002                      392.49  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:15  RA226     alias:244164-002 

15     244164-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  GS 186                     

15     244409-003                      363.95  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:29  RA226     alias:244164-003 

16     244164-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  GS 186                     

16     244409-004                      317.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:30  RA226     alias:244164-004 

17     244164-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  GS 186                     

17     244409-005                      309.57  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:40  RA226     alias:244164-005 

18     244164-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  GS 186                     

18     244409-006                      404.7   01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:46  RA226     alias:244164-006 

QC1    QC682252    BLANK               306.11  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 12:47  GS 186                     

QC2    QC682253    LCS                 297.91  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 09:30  GS 186                     

8      QC682254    IDUP of 244163-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  GS 186                     

11     QC682255    SDUP of 244163-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  GS 186                     

8      QC683472    IDUP of 244408-008  322.27  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:32  RA226     alias:QC682254   

11     QC683473    SDUP of 244408-011  411.88  01-APR-2013 16:41  02-APR-2013 08:14  02-APR-2013 11:53  RA226     alias:QC682255   
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Standards
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 



316 of 323

c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 4, 2013. 

LDC project# 29851 B: 

SDG# 

244533 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• • 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual r,eview outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29851BCov_HPSCT012.wpd 



• I. I. I. I. I. I. I. • I. • I. I. I. 

LDC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

s.)1~ IL 
Andrew Kong 
Project Manager/Chemist 

29851BCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29851 BCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

08-Apr-2013 12-PCT-321-001 244533-001 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-002 244533-002 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-003 244533-003 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-004 244533-004 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-005 244533-005 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-006 244533-006 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-007 244533-007 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-018 244533-018 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-008 244533-008 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-009 244533-009 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-010 244533-010 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-011 244533-011 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-011DUP QC684240DUP DUP GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-012 244533-012 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-013 244533-013 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-014 244533-014 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-015 244533-015 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-016 244533-016 N GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-016DUP QC684278DUP DUP GEN PREP HASL300 3 

08-Apr-2013 12-PCT-321-017 244533-017 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29851 BCov_HPSCT012.wpd 



Data Qualifier Summary 
Lab Reporting Batch ID: 244533 

EDD Filename: 244533 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 
Methoaeai:egory_t RADCA·e1r:·-- "'""S" •" --11f"'I'""""","~-,77-~~-i•ioo~fJ!!Jfill1r'""'":, "ffil1~'5li~,-~~ 

% x I 0 

Method: HASL300 Matrix: SO 

Sample ID:12-PCT-321-011 Co//ected:4I8I20131:19:00 PM Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qua/ DL Tv11e RL Tvae Units Qua/ Code ·,-·••1~,.,- _..,~lM-i'W'~~~-"i-••1•1••/-•:1'•11''1 .. , o,.;,•••l•,1• -;-,.;;;.--.::.;.,..1,, •• 111,, ,: ..... , ......... ~ ......... , ,,,_ ~•v;,•,-,;h·•~,....,,.......,._ .... -,0 ~~',,~ L~- !'ltc.,0.,1,:.r,,..,: ....... , _, .. ,t, -·◄--•""''"''"'~'~•···, ~: .. ••1,11 

BISMUTH-214 0.3611 0.03124 MDA - PQL pCi/g J Ld 

LEAD-214 0.3920 0.03237 MDA - PQL pCi/g J Ld 

Radium-226 (By Bismuth-214) 0.3611 0.03124 MDA 0.2 PQL pCi/g J Ld 

* denotes a non-reportable result 
Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/7/201310:12:00 AM ADR version 1.7.0.207 Page 1 of2 



Data Qualifier Summary 
Lab Reporting Batch ID: 244533 

EDD Filename: 244533 

Reason Code Description 

Reason Code Legend 

Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

,,.....~~;:J~,,~--------~:..li:i~:p:r.QOIDi,;.....---~~~~~-~· 

Ld Laboratory Duplicate Precision 

* denotes a non-reportable result 
Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/7/201310:12:00 AM ADR version 1.7.0.207 Page 2 of2 



Attachment Ill 

Field Blank Summary 

29851BCov_HPSCT012.wpd . 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29851BCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244533 



LDC#: 29851 B35 

SDG #: 244533 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~ 
Page:~of_\_ 

Reviewer: e,,, 
2nd Reviewer: --

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatica Acea I I 
I. Technical holdinq times - Samplinq dates: 

II. Initial calibration A 
Ill. Calibration verification ~ 
IV. Blanks -
V. Matrix soike/Matrix spike duolicates N 

VI. Duplicates SW f\o 
VII. Laboratorv control samples N t_r_c, 
VIII. Minimum detectable activitv (MDA) N 

IX. Samole result verification N 

X. Overall assessment of data N 

XI. Field duplicates ---VII 
,-,_,..., ,.,, __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples· 
~ 

1 12-PCT-321-001 11 12-PCT-321-011 21 

2 12-PCT-321-002 12 12-PCT-321-012 22 

3 12-PCT-321-003 13 12-PCT-321-013 23 

4 12-PCT-321-004 14 12-PCT-321-014 24 

5 12-PCT-321-005 15 12-PCT-321-015 25 

6 12-PCT-321-006 16 12-PCT-321-016 26 

7 12-PCT-321-007 17 12-PCT-321-017 27 

8 12-PCT-321-008 18 12-PCT-321-018 28 

9 12-PCT-321-009 19 12-PCT-321-011 DUP 29 

10 12-PCT-321-010 20 12-PCT-321-016DUP 30 

Ccmmeats 

y /~/ \~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29851 B35W.wpd 
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LDC#: Q\q'6)\{):)~) VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Radiochemistry (Method: __ _._5ee_---=.__ .... c.-a..&A:::=----_, 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(!J N N/A Was a duplicate sample analyzed the required frequency of \ (7.0 in this SDG? 

Page: \..ofj_ 

Reviewer: 01 = 2nd Reviewer: __ _ 

Y ~ N/A Were all duplicate sample relative percent differences (RPD) ,:: ~? A control limit of± RDL for aqueous and ± 2X RDL for soil samples was used for 
sample values that were <5X the RDL, including the case when only one of the duplicate sample values was <5X RDL. 

LEVEL IV ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

,H n,,.,,. n •-"--•- 1n ··-•-:~ A __ ,,,.__ ~~~ 
~ II imitc\ •- ... ,.. , __ n, .. . --

\9 s ~~-?.,\,\ \ O\~O C~I o'\ \ \ -::'\ IJ-:rlfi-
(Jh-V~ \. s l"'l./\ \ ./ \ ' "o/1.-¼ l 'L <itO '1..1 ~ ~ 

Comments: ___________________________________________________ _ 

DUP.35 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244533
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-321-001       244533-001
12-PCT-321-002       244533-002
12-PCT-321-003       244533-003
12-PCT-321-004       244533-004
12-PCT-321-005       244533-005
12-PCT-321-006       244533-006
12-PCT-321-007       244533-007
12-PCT-321-008       244533-008
12-PCT-321-009       244533-009
12-PCT-321-010       244533-010
12-PCT-321-011       244533-011
12-PCT-321-012       244533-012
12-PCT-321-013       244533-013
12-PCT-321-014       244533-014
12-PCT-321-015       244533-015
12-PCT-321-016       244533-016
12-PCT-321-017       244533-017
12-PCT-321-018       244533-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/31/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244533
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/15/13
Samples Received:         04/08/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 04/15/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

SDUP QC684240 in batch 197163 had failing RPD and RER for Bismuth-214,
Lead-214, and Radium-226 (By Bismuth-214); All samples submitted for this Job
had less than 1 kg of soil which affected the laboratory's ability to create
a SDUP with enough mass. The results of the MSS were not affected by the
quantity of the soil submitted; However the results of the SDUP are biased
high due to low mass. The results for these analytes of the MSS and SDUP were
above the MDA, but they were below the release limit for the client. As a
result, a corrective action has been issued to create an SDUP of the LCS in
cases where there is not enough soil to create a suitable SDUP from the
submitted samples.

Many samples were analysed with < 300 grams in the can.

MDA above Project MDA was observed for cobalt-60 in 244533-018; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for uranium-235 in 244533-016 and
244533-017; this analyte was not indicated on the COC as a radionuclide of
concern, therefore corrective action is not required, and affected data was
qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
25.0
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r■:;;:J TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 7SO 

San Dlego, CA 92101 e.r 
Project Name 

Parcel C Trench Survey . 
Project Location 

Hunters Point Naval Shipyard 

Sampler Name 
;)"\ AR1-JERl<..H 

Project Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-321-001 4/8/2013 

12-PCT-321-002 4/8/2013 

12-PCT-321-003 4/8/2013 

12-PCT-321-004 4/8/2013 

12-PCT-321-005 4/8/2013 

12-PCT-321-006 4/8/2013 

12-PCT-321-007 4/8/2013 

12-PCT-321-008 4/8/2013 

· 12-f'CT-321-009 ) 4/8/2013 

12-PCT-321-010 I 4/8/2013 

12-PCT-321-011 4/8/2013 

12-PCT-321-012 4/8/2013 

Chain-of-Custody Record 

4-19\6 .. 

PO Number G s A 
N/A A n. L 

Project Number M 9 p 
40440012 M 0 H 

A A Airbill Number s 
N/A p 

Project Contact Phone E 
415-615-2733 C 

TIME Containers LEVEL TYPE 
T 

1 1 A 1 COMMENTS 
T 

'.[')<, '1., 1 2 S1 ~ □ □· 
llb't) 1 2 S1 ~ □ □ 
l l\ 'ii 1 2 S1 ~ □ □ 
l\'7,~ 1 2 S1 ~ □ □ 

,✓-

1 2 S1 ~ □ □ I I IJ) ~-
\ JL-1')_ 1 2 S1 ~ □ □ 
I J i,.,''1) 1 2 S1 -~ □ □ 
LiS·7 1 2 S1 ~ □ □ 
\ 1;r)c 1 2 S1 ~ □ □ 
',)10 1 2 S1 ~ □ □ 
\ :;,/'\ 1 2 S1 ~ □ □ 

45---~ ·--, 
\')')~ 1 2 S1 ~ □ □ 

Time 
JC,'¾/ 

Company C. · '; r 
Date Received by: (signature) 

Time Company 

Date Received by: (signature) 

1----,--~-------+------+------'--------I TEMPtRATURE: 
Time CompaltJ' 

.'' 

TS 00428 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE - C11rtis & Section Tompkins, LTD, 

LABORATORY ID ....... 
24~ ;3Lv.3. '-{-$-/ 3 

~l/4533-l~m, ,'rfh i?..F 4111.P\13 
LOCATION U SAMPLE ID 

11111 Dllll lllllllfflDlllnllilD UI 1~1111111 

IIIIIIIIIIIIIIIIIIIIIIIIIIIWllll!IIIU 
1111111111111111111111111111111111~161 

IIIIIUIIIIIIIIIIIIIIUIIHlffllllllllllll 
1111m1nn1■HIIIIIIIIIIIIIIIIIIIIIINIIII 
1111111111111111111m1111111111111u 

IIIIUIIIIIIIIIIIHIIIIIIIIIIIUIIIIIIIII 
11111111 Hlllll 111 Hl!II 1111111111111111111 

~ lllllllilllHIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIHlllll!IIIIIIIIIIIII 
1111111 lll~IIIIII Ill I II IIIIIIIIHll lfflDI 1111 

IIINIHmllllllBIIIIIIIIIIIIIIIIIIIIIIIIIIII 

. ; 
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r■:;;:1 TETRA TECH EC, INC. 
~ 1230 Columbia St. Suite 750 Chain-of-Custody Record 

San Diego, CA 92101 . e_F 1-t19l1"3 
Project Name PO Number G s A 

Parcel C Trench Survey N/A A R L 
Project Location Project Number M 9 p 

Hunters Point Naval Shipyard 40440012 M 0 H 
A A Sampler Name Airbill Number s 

'fV\ A R iJ G iZ l C 1-I NIA p 
Project Contact Project Contact Phone E 

Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

12-PCT-321-013 41812013 \ ,,-'>) 1 2 S1 ~ □ □ 
12-PCT-321-014 41812013 rsy} 1 2 S1 ~ □ □ 
12-PCT-321-015 418/2013 l)S\ 1 2 S1 ~ □ □ 
12-PCT-321-016 418/2013 I ~D:J 1 2 S1 ~ □ □ 

":l:"' ...... ft 
- -· 

12·PCT-321-017 41812013 rr-{cq 1 2 S1 ~ □ □ 
12-PCT-321-018 41812013 l?Wb 1 2 S1 ~ □ □ 

Dat'i._; f !/::, 
Time Company ,,,..-· ' _, 

I '6 ~:}, '.1' <---- ,q ' 
elinquished by: (signature) Date Received by: (signature) 

Time Company 

TS 00429 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORY ID , ,..,..,,,.. 
2, 443£..:9 Lf-8-1 '.; 

bJLN533- lnan ,,.J-1-b 
V 

LOCATION 

SAMPLE CONJ>rrtON Ul'()N QCWT(FOifi.A»OAATQR\'.) ·L 'lf 
--------------,f-------+-----------1_'fEMPERATtiRE,,-._ sAMPt.i[<::ON»ITION'/~· -cooLi~JEALi'"; 

Time Company 

e/lnquishetl by: (signature) Date Received by: (signature) 

ompany 

Page 1 of 1 

Project Information 

Section 

KF 4-fi<oli ~ 
SAMPLE ID 

llllll■IIIIWIIIIIIIIIHlllllllllili 
IIIIIIIIIIIIIIIIIIIIRIHlllllllllm 
I IIIHII IIIIII II llllllllffllllill 111111111111 
IHH~llllllllllllllllll!IIIHIIIIIII 
IIIIIWIIIIHIIIIIIIIIDl!lllfflml 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-001                Received:        04/08/13                      
Lab ID:          244533-001                    Prepared:        04/09/13 13:18                
Matrix:          Soil                          Analyzed:        05/06/13 12:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 10:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03123 U        0.1489         0.1206            0.9     
Bismuth-212                          0.7910           0.3455         0.1477                    
Bismuth-214                          0.4192           0.09029        0.03822                   
Cesium-137                          -0.003675 U       0.02360        0.01900           0.07    
Cobalt-60                           -0.001250 U       0.02290        0.01865           0.03    
Europium-152                         0.04376 U        0.06514        0.04464           0.1     
Europium-154                         0.007845 U       0.02809        0.1409            0.2     
Lead-212                             0.3195           0.06344        0.03330                   
Lead-214                             0.4127           0.09382        0.04317                   
Potassium-40                         8.245            0.9815         0.3106                    
Protactinium-234                    -0.04176 U        0.1112         0.08941                   
Radium-226 (By Bismuth-214)          0.4192           0.09029        0.03822           0.2     
Thallium-208                         0.1375           0.03934        0.01691                   
Thorium-232 (By Actinium-228)        0.3079           0.09765        0.04604           0.9     
Thorium-234                          0.4875 U         0.4379         0.9431                    
Uranium-235                          0.06117 U        0.03414        0.1204            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-002                Received:        04/08/13                      
Lab ID:          244533-002                    Prepared:        04/09/13 13:27                
Matrix:          Soil                          Analyzed:        05/06/13 12:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315 g                         
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:08                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06283 U        0.1598        0.1273            0.9     
Bismuth-212                          0.1696 U         0.2425        0.3124                    
Bismuth-214                          0.3267           0.08397       0.04028                   
Cesium-137                           0 U              0.02079       0.02461           0.07    
Cobalt-60                           -0.0001118 U      0.02383       0.01961           0.03    
Europium-152                         0.005358 U       0.01169       0.06131           0.1     
Europium-154                         0.01440 U        0.04952       0.1336            0.2     
Lead-212                             0.2502           0.06694       0.03698                   
Lead-214                             0.2725           0.07501       0.03884                   
Potassium-40                         8.435            0.9959        0.3029                    
Protactinium-234                     0.03374 U        0.1046        0.07466                   
Radium-226 (By Bismuth-214)          0.3267           0.08397       0.04028           0.2     
Thallium-208                         0.1133           0.03269       0.01109                   
Thorium-232 (By Actinium-228)        0.3679           0.1078        0.04960           0.9     
Thorium-234                          0.9012 U         1.353         1.057                     
Uranium-235                          0.02075 U        0.02652       0.1425            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-003                Received:        04/08/13                      
Lab ID:          244533-003                    Prepared:        04/09/13 13:32                
Matrix:          Soil                          Analyzed:        05/06/13 12:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0004684 U      0.1449         0.1194            0.9     
Bismuth-212                          0.1422 U         0.2686         0.2094                    
Bismuth-214                          0.2624           0.06796        0.03111                   
Cesium-137                           0.009588 U       0.02314        0.01781           0.07    
Cobalt-60                            0.001080 U       0.01008        0.02189           0.03    
Europium-152                         0.02998 U        0.04591        0.05716           0.1     
Europium-154                         0.01748 U        0.02419        0.1346            0.2     
Lead-212                             0.2225           0.05531        0.03050                   
Lead-214                             0.3205           0.07761        0.03667                   
Potassium-40                         8.161            0.9575         0.2579                    
Protactinium-234                     0.03682 U        0.1008         0.07351                   
Radium-226 (By Bismuth-214)          0.2624           0.06796        0.03111           0.2     
Thallium-208                         0.09140          0.03395        0.01673                   
Thorium-232 (By Actinium-228)        0.2299           0.09178        0.07358           0.9     
Thorium-234                          0.4365 U         0.3306         1.060                     
Uranium-235                          0.02097 U        0.02727        0.1192            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-004                Received:        04/08/13                      
Lab ID:          244533-004                    Prepared:        04/09/13 13:38                
Matrix:          Soil                          Analyzed:        05/06/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:29                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.04848 U         0.1903        0.1542            0.9     
Bismuth-212                          1.366             0.4488        0.1602                    
Bismuth-214                          0.4335            0.08875       0.03917                   
Cesium-137                          -0.00005689 U      0.02513       0.02069           0.07    
Cobalt-60                            0.01038 U         0.01230       0.02495           0.03    
Europium-152                         0.008000 U        0.02638       0.06163           0.1     
Europium-154                         0.03409 U         0.02510       0.1621            0.2     
Lead-212                             0.5448            0.08363       0.04159                   
Lead-214                             0.6105            0.09866       0.04149                   
Potassium-40                         7.776             0.9698        0.3173                    
Protactinium-234                     0.04644 U         0.09224       0.09392                   
Radium-226 (By Bismuth-214)          0.4335            0.08875       0.03917           0.2     
Thallium-208                         0.1999            0.04801       0.01954                   
Thorium-232 (By Actinium-228)        0.6604            0.1408        0.02931           0.9     
Thorium-234                          0.6555 U          0.4990        1.206                     
Uranium-235                          0.06550 U         0.03368       0.1302            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-005                Received:        04/08/13                      
Lab ID:          244533-005                    Prepared:        04/09/13 13:44                
Matrix:          Soil                          Analyzed:        05/06/13 13:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   290.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.002094 U       0.1780         0.1465            0.9    
Bismuth-212                          0.7969           0.4358         0.2364                   
Bismuth-214                          0.4875           0.1102         0.04913                  
Cesium-137                           0.003456 U       0.02470        0.01991           0.07   
Cobalt-60                            0.007160 U       0.009853       0.02748           0.03   
Europium-152                         0.02227 U        0.06251        0.03977           0.1    
Europium-154                         0.003606 U       0.03279        0.1729            0.2    
Lead-212                             0.4357           0.08841        0.04715                  
Lead-214                             0.5556           0.1033         0.04298                  
Potassium-40                        10.19             1.088          0.2943                   
Protactinium-234                     0.03439 U        0.1015         0.07408                  
Radium-226 (By Bismuth-214)          0.4875           0.1102         0.04913           0.2    
Thallium-208                         0.1477           0.04235        0.01877                  
Thorium-232 (By Actinium-228)        0.4438           0.1079         0.07978           0.9    
Thorium-234                          1.598            1.447          1.088                    
Uranium-235                          0.1715           0.1725         0.1309            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-006                Received:        04/08/13                      
Lab ID:          244533-006                    Prepared:        04/09/13 13:51                
Matrix:          Soil                          Analyzed:        05/06/13 13:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   292.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.04996 U        0.1962        0.1588            0.9     
Bismuth-212                          0.4113           0.4689        0.3027                    
Bismuth-214                          0.8193           0.1235        0.04527                   
Cesium-137                           0.0008720 U      0.02535       0.02078           0.07    
Cobalt-60                            0.005052 U       0.01556       0.02320           0.03    
Europium-152                         0.05589 U        0.04897       0.06474           0.1     
Europium-154                         0.02715 U        0.03894       0.1910            0.2     
Lead-212                             0.5365           0.07691       0.03534                   
Lead-214                             0.9371           0.1314        0.05070                   
Potassium-40                        10.44             1.086         0.2626                    
Protactinium-234                     0.1022           0.1295        0.09498                   
Radium-226 (By Bismuth-214)          0.8193           0.1235        0.04527           0.2     
Thallium-208                         0.1762           0.04570       0.02041                   
Thorium-232 (By Actinium-228)        0.6161           0.1634        0.05605           0.9     
Thorium-234                          1.011 U          0.7850        1.230                     
Uranium-235                          0.06608 U        0.04107       0.1474            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-007                Received:        04/08/13                      
Lab ID:          244533-007                    Prepared:        04/09/13 14:01                
Matrix:          Soil                          Analyzed:        05/06/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001477 U       0.1624         0.1337            0.9     
Bismuth-212                          0.9790           0.4027         0.1650                    
Bismuth-214                          0.4085           0.08802        0.04041                   
Cesium-137                           0.005391 U       0.02247        0.01788           0.07    
Cobalt-60                           -0.01037 U        0.03120        0.02446           0.03    
Europium-152                         0.04005 U        0.07109        0.04227           0.1     
Europium-154                         0.01521 U        0.04067        0.1358            0.2     
Lead-212                             0.6085           0.08217        0.03999                   
Lead-214                             0.4893           0.08684        0.04151                   
Potassium-40                         9.056            0.9504         0.2650                    
Protactinium-234                     0.02961 U        0.03837        0.09153                   
Radium-226 (By Bismuth-214)          0.4085           0.08802        0.04041           0.2     
Thallium-208                         0.1827           0.03995        0.01598                   
Thorium-232 (By Actinium-228)        0.5916           0.1305         0.05359           0.9     
Thorium-234                          0.8469 U         0.6891         1.075                     
Uranium-235                          0.07366 U        0.04472        0.1552            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-008                Received:        04/08/13                      
Lab ID:          244533-008                    Prepared:        04/09/13 14:06                
Matrix:          Soil                          Analyzed:        05/06/13 14:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 12:57                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05746 U        0.1658         0.1327            0.9     
Bismuth-212                          0.2206 U         0.3097         0.2253                    
Bismuth-214                          0.2574           0.09204        0.04343                   
Cesium-137                          -0.004411 U       0.02711        0.02186           0.07    
Cobalt-60                            0.003988 U       0.01331        0.02220           0.03    
Europium-152                         0.001445 U       0.06003        0.04931           0.1     
Europium-154                         0.02139 U        0.03153        0.1642            0.2     
Lead-212                             0.2888           0.06604        0.03485                   
Lead-214                             0.3307           0.07519        0.03839                   
Potassium-40                         8.082            0.9814         0.3138                    
Protactinium-234                     0.03470 U        0.09462        0.07591                   
Radium-226 (By Bismuth-214)          0.2574           0.09204        0.04343           0.2     
Thallium-208                         0.1142           0.03977        0.01739                   
Thorium-232 (By Actinium-228)        0.3873           0.09965        0.05260           0.9     
Thorium-234                          1.034            1.288          0.9907                    
Uranium-235                          0.04091 U        0.02583        0.1338            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-009                Received:        04/08/13                      
Lab ID:          244533-009                    Prepared:        04/09/13 14:12                
Matrix:          Soil                          Analyzed:        05/06/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03550 U        0.1123         0.08940           0.9     
Bismuth-212                         -0.05492 U        8.285          0.2527                    
Bismuth-214                          0.1404           0.04892        0.02674                   
Cesium-137                           0.002582 U       0.01874        0.01506           0.07    
Cobalt-60                            0 U              0.01469        0.01210           0.03    
Europium-152                         0.007103 U       0.02289        0.05216           0.1     
Europium-154                         0.01515 U        0.02487        0.1547            0.2     
Lead-212                             0.1360           0.03961        0.02152                   
Lead-214                             0.1352           0.04607        0.03317                   
Potassium-40                         6.448            0.8234         0.2378                    
Protactinium-234                     0.04792 U        0.07882        0.05576                   
Radium-226 (By Bismuth-214)          0.1404           0.04892        0.02674           0.2     
Thallium-208                         0.04022          0.02825        0.02009                   
Thorium-232 (By Actinium-228)        0.1825           0.08095        0.04313           0.9     
Thorium-234                          0.3957 U         0.4457         0.6932                    
Uranium-235                          0.03462 U        0.02924        0.09519           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-010                Received:        04/08/13                      
Lab ID:          244533-010                    Prepared:        04/09/13 14:19                
Matrix:          Soil                          Analyzed:        05/06/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.65 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1351           0.1286         0.09565           0.9     
Bismuth-212                          0.1937 U         0.3955         0.3073                    
Bismuth-214                          0.4102           0.08688        0.04008                   
Cesium-137                          -0.009762 U       0.02970        0.02356           0.07    
Cobalt-60                           -0.001646 U       0.02265        0.01838           0.03    
Europium-152                         0.02157 U        0.03351        0.05432           0.1     
Europium-154                         0.02729 U        0.05347        0.09461           0.2     
Lead-212                             0.4261           0.07380        0.03942                   
Lead-214                             0.4817           0.07814        0.04189                   
Potassium-40                         8.541            0.9454         0.2748                    
Protactinium-234                     0.009261 U       0.06440        0.08829                   
Radium-226 (By Bismuth-214)          0.4102           0.08688        0.04008           0.2     
Thallium-208                         0.1715           0.03583        0.01038                   
Thorium-232 (By Actinium-228)        0.5835           0.1415         0.05472           0.9     
Thorium-234                          0.5155 U         1.214          0.9684                    
Uranium-235                          0.04765 U        0.02298        0.1491            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-011                Received:        04/08/13                      
Lab ID:          244533-011                    Prepared:        04/09/13 14:25                
Matrix:          Soil                          Analyzed:        05/20/13 09:21                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   319.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:19                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.008043 U       0.1048         0.08592           0.9    
Bismuth-212                          0.7433           0.3484         0.1699                   
Bismuth-214                          0.3611           0.06594        0.03124                  
Cesium-137                           0.001397 U       0.01560        0.01272           0.07   
Cobalt-60                            0.0006226 U      0.007709       0.02566           0.03   
Europium-152                         0.01345 U        0.06578        0.02938           0.1    
Europium-154                         0.02947 U        0.05606        0.09390           0.2    
Lead-212                             0.3643           0.04923        0.02600                  
Lead-214                             0.3920           0.06384        0.03237                  
Potassium-40                        10.81             0.7487         0.1825                   
Protactinium-234                     0.02348 U        0.04565        0.06462                  
Radium-226 (By Bismuth-214)          0.3611           0.06594        0.03124           0.2    
Thallium-208                         0.1122           0.02605        0.01382                  
Thorium-232 (By Actinium-228)        0.4706           0.08426        0.03926           0.9    
Thorium-234                          0.7243 U         0.4303         0.7633                   
Uranium-235                          0.03936 U        0.02169        0.07484           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.2
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-012                Received:        04/08/13                      
Lab ID:          244533-012                    Prepared:        04/09/13 14:37                
Matrix:          Soil                          Analyzed:        05/06/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03939 U        0.1296         0.1041            0.9     
Bismuth-212                          0.3324           0.4139         0.2270                    
Bismuth-214                          0.3747           0.09674        0.04624                   
Cesium-137                           0.002168 U       0.02284        0.01858           0.07    
Cobalt-60                            0.001467 U       0.01797        0.01452           0.03    
Europium-152                         0.01216 U        0.02833        0.05384           0.1     
Europium-154                         0.004434 U       0.01314        0.1658            0.2     
Lead-212                             0.3212           0.06358        0.03324                   
Lead-214                             0.4284           0.07703        0.04676                   
Potassium-40                        12.16             1.056          0.2413                    
Protactinium-234                    -0.01013 U        0.04586        0.08834                   
Radium-226 (By Bismuth-214)          0.3747           0.09674        0.04624           0.2     
Thallium-208                         0.1448           0.03249        0.01089                   
Thorium-232 (By Actinium-228)        0.5272           0.1292         0.03179           0.9     
Thorium-234                          1.009            1.198          0.9285                    
Uranium-235                          0.06074 U        0.03154        0.1328            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-013                Received:        04/08/13                      
Lab ID:          244533-013                    Prepared:        04/09/13 14:41                
Matrix:          Soil                          Analyzed:        05/06/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.002411 U       0.1738         0.1430            0.9     
Bismuth-212                          0.2643           0.3672         0.2629                    
Bismuth-214                          0.2915           0.1009         0.05202                   
Cesium-137                           0.01043 U        0.02817        0.02213           0.07    
Cobalt-60                            0.008750 U       0.01988        0.02377           0.03    
Europium-152                         0.01692 U        0.05071        0.04711           0.1     
Europium-154                         0.01917 U        0.1981         0.1608            0.2     
Lead-212                             0.2376           0.06470        0.03818                   
Lead-214                             0.3134           0.07040        0.03107                   
Potassium-40                        15.14             1.296          0.3192                    
Protactinium-234                     0.03647 U        0.08434        0.1030                    
Radium-226 (By Bismuth-214)          0.2915           0.1009         0.05202           0.2     
Thallium-208                         0.1201           0.03533        0.01433                   
Thorium-232 (By Actinium-228)        0.3010           0.1036         0.08226           0.9     
Thorium-234                          0.2056 U         0.2465         0.8978                    
Uranium-235                          0.1666           0.1726         0.1359            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-014                Received:        04/08/13                      
Lab ID:          244533-014                    Prepared:        04/09/13 14:52                
Matrix:          Soil                          Analyzed:        05/06/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03549 U        0.1744        0.1417            0.9     
Bismuth-212                          0.7571           0.4930        0.2830                    
Bismuth-214                          0.4818           0.08796       0.03682                   
Cesium-137                           0.009237 U       0.02421       0.01891           0.07    
Cobalt-60                           -0.0005305 U      0.02869       0.02357           0.03    
Europium-152                         0.02947 U        0.05620       0.04260           0.1     
Europium-154                         0.02081 U        0.03334       0.1530            0.2     
Lead-212                             0.5451           0.08076       0.03998                   
Lead-214                             0.5527           0.09404       0.04925                   
Potassium-40                        14.03             1.160         0.2286                    
Protactinium-234                     0.007723 U       0.04115       0.09106                   
Radium-226 (By Bismuth-214)          0.4818           0.08796       0.03682           0.2     
Thallium-208                         0.1755           0.04694       0.02194                   
Thorium-232 (By Actinium-228)        0.8522           0.1749        0.05313           0.9     
Thorium-234                          0.9211 U         0.6799        1.149                     
Uranium-235                          0.06427 U        0.03467       0.1376            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-015                Received:        04/08/13                      
Lab ID:          244533-015                    Prepared:        04/09/13 14:59                
Matrix:          Soil                          Analyzed:        05/07/13 08:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.1299         0.1324            0.9    
Bismuth-212                          0.3529           0.4318         0.2903                   
Bismuth-214                          0.3434           0.09647        0.04825                  
Cesium-137                           0 U              0.02322        0.02815           0.07   
Cobalt-60                           -0.006348 U       0.03071        0.02446           0.03   
Europium-152                         0.01724 U        0.03554        0.05514           0.1    
Europium-154                         0.07968 U        0.1312         0.1205            0.2    
Lead-212                             0.4129           0.06758        0.03311                  
Lead-214                             0.4399           0.08763        0.04011                  
Potassium-40                        12.59             1.155          0.2859                   
Protactinium-234                     0.001419 U       0.002556       0.09805                  
Radium-226 (By Bismuth-214)          0.3434           0.09647        0.04825           0.2    
Thallium-208                         0.1360           0.04236        0.01948                  
Thorium-232 (By Actinium-228)        0.4460           0.1029         0.05819           0.9    
Thorium-234                          0.6815 U         0.7219         1.106                    
Uranium-235                          0.1521           0.1406         0.1211            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-016                Received:        04/08/13                      
Lab ID:          244533-016                    Prepared:        04/09/13 15:07                
Matrix:          Soil                          Analyzed:        05/07/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   275.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 14:03                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.007806 U       0.2263        0.1861            0.9     
Bismuth-212                          1.164            0.6053        0.3729                    
Bismuth-214                          1.012            0.1490        0.05912                   
Cesium-137                          -0.01107 U        0.03682       0.02936           0.07    
Cobalt-60                            0.004784 U       0.01993       0.02852           0.03    
Europium-152                         0.02744 U        0.08853       0.07503           0.1     
Europium-154                         0.03778 U        0.07722       0.1927            0.2     
Lead-212                             0.8275           0.1046        0.05141                   
Lead-214                             1.061            0.1406        0.05568                   
Potassium-40                        15.90             1.397         0.3589                    
Protactinium-234                    -0.08612 U        0.1642        0.1318                    
Radium-226 (By Bismuth-214)          1.012            0.1490        0.05912           0.2     
Thallium-208                         0.3139           0.06542       0.02767                   
Thorium-232 (By Actinium-228)        1.089            0.1829        0.03982           0.9     
Thorium-234                          1.138 U          0.8415        1.230                     
Uranium-235                          0.09285 U b      0.04718       0.2029            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-017                Received:        04/08/13                      
Lab ID:          244533-017                    Prepared:        04/09/13 15:10                
Matrix:          Soil                          Analyzed:        05/07/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   287.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 14:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01010 U        0.2057        0.1688            0.9     
Bismuth-212                          0.5573           0.4273        0.3194                    
Bismuth-214                          0.5130           0.1224        0.05805                   
Cesium-137                           0.002413 U       0.03319       0.02711           0.07    
Cobalt-60                           -0.01053 U        0.03424       0.02681           0.03    
Europium-152                         0.02166 U        0.07193       0.06111           0.1     
Europium-154                         0.02266 U        0.1188        0.1848            0.2     
Lead-212                             0.5325           0.09838       0.05318                   
Lead-214                             0.7183           0.1137        0.04632                   
Potassium-40                        11.88             1.194         0.3194                    
Protactinium-234                     0.1520           0.1128        0.07545                   
Radium-226 (By Bismuth-214)          0.5130           0.1224        0.05805           0.2     
Thallium-208                         0.2378           0.04873       0.01809                   
Thorium-232 (By Actinium-228)        0.7655           0.1478        0.06950           0.9     
Thorium-234                          0.4741 U         0.8142        1.402                     
Uranium-235                          0.06932 U b      0.04822       0.1952            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-018                Received:        04/08/13                      
Lab ID:          244533-018                    Prepared:        04/09/13 15:10                
Matrix:          Soil                          Analyzed:        05/07/13 08:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   297.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 12:48                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.09008 U         0.2145        0.1721            0.9     
Bismuth-212                          0.4713            0.4305        0.3140                    
Bismuth-214                          0.7350            0.1223        0.04966                   
Cesium-137                           0.003163 U        0.02562       0.02073           0.07    
Cobalt-60                            0.009849 U b      0.01724       0.03640           0.03    
Europium-152                         0.05586 U         0.07747       0.05784           0.1     
Europium-154                         0.01949 U         0.05837       0.1616            0.2     
Lead-212                             0.6196            0.08847       0.04549                   
Lead-214                             0.8745            0.1243        0.04988                   
Potassium-40                        15.77              1.327         0.2841                    
Protactinium-234                    -0.01734 U         0.03963       0.1139                    
Radium-226 (By Bismuth-214)          0.7350            0.1223        0.04966           0.2     
Thallium-208                         0.2308            0.04715       0.01890                   
Thorium-232 (By Actinium-228)        0.7599            0.1315        0.06720           0.9     
Thorium-234                          0.7773 U          0.4972        1.582                     
Uranium-235                          0.06412 U         0.04615       0.1724            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/09/13 12:50                
Lab ID:          QC683358                      Analyzed:        05/03/13 10:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   296.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.004151 U       0.08619       0.07044            0.9    
Bismuth-212                          0.1042 U         0.3186        0.1917                    
Bismuth-214                         -0.02795 U        0.2711        0.04435                   
Cesium-137                          -0.007856 U       0.02299       0.01788            0.07   
Cobalt-60                            0.002462 U       0.009774      0.006058           0.03   
Europium-152                         0.01321 U        0.05531       0.04405            0.1    
Europium-154                        -0.05105 U        0.1562        0.1199             0.2    
Lead-212                             0.001265 U       0.01205       0.02585                   
Lead-214                             0.02198 U        0.03730       0.03886                   
Potassium-40                        -0.5011 U        20.04          0.2673                    
Protactinium-234                     0.01383 U        0.04635       0.05297                   
Radium-226 (By Bismuth-214)         -0.02795 U        0.2711        0.04435            0.2    
Thallium-208                         0.005238 U       0.02093       0.01653                   
Thorium-232 (By Actinium-228)        0.02822 U        0.05398       0.04247            0.9    
Thorium-234                          0.2465 U         0.7926        0.6247                    
Uranium-235                          0.07112 U        0.1073        0.08107            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/09/13 12:50                
Type:            LCS                           Analyzed:        05/03/13 12:41                
Lab ID:          QC683359                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304.77 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.93                0.4686    114.8  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-011                Sampled:         04/08/13 13:19                
Type:            SDUP                          Received:        04/08/13                      
MSS Lab ID:      244533-011                    Prepared:        04/09/13 14:30                
Lab ID:          QC684240                      Analyzed:        05/20/13 09:19                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   209.34 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Analyte              MSS Result     MSS TPU      Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                   -0.008043 U     0.1048     -0.01102 U     0.1479      0.1213          0.9   NC      40  NC      1   

Bismuth-212                      0.7433         0.3505      0.5918        0.3772      0.2596                22.69   40  0.2082  1   

Bismuth-214                      0.3611         0.06791     0.5927        0.1130      0.04950               48.55 * 40  1.280 * 1   

Cesium-137                       0.001397 U     0.01560    -0.005672 U    0.02416     0.01939         0.07  NC      40  NC      1   

Cobalt-60                        0.0006226 U    0.007709   -0.002383 U    0.02672     0.02174         0.03  NC      40  NC      1   

Europium-152                     0.01345 U      0.06578     0.02326 U     0.05785     0.04242         0.1   NC      40  NC      1   

Europium-154                     0.02947 U      0.05608     0.04084 U     0.04832     0.1485          0.2   NC      40  NC      1   

Lead-212                         0.3643         0.05584     0.5232        0.08188     0.03810               35.81   40  1.154   1   

Lead-214                         0.3920         0.06642     0.6395        0.09534     0.04863               47.98 * 40  1.530 * 1   

Potassium-40                    10.81           0.9243     10.88          1.175       0.3464                0.6641  40  0.03429 1   

Protactinium-234                 0.02348 U      0.04602     0.03474 U     0.05174     0.09515               NC      40  NC      1   

Radium-226 (By Bismuth-214)      0.3611         0.06791     0.5927        0.1130      0.04950         0.2   48.55 * 40  1.280 * 1   

Thallium-208                     0.1122         0.02702     0.1809        0.04721     0.02153               46.94   40  0.9266  1   

Thorium-232 (By Actinium-228)    0.4706         0.09087     0.6955        0.1703      0.06497         0.9   38.59   40  0.8614  1   

Thorium-234                      0.7243 U       0.4357      0.7911 U      0.6418      1.190                 NC      40  NC      1   

Uranium-235                      0.03936 U      0.02182     0.05793 U     0.04798     0.1582          0.18  NC      40  NC      1   

*= Value outside of QC limits; see narrative
U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-016                Sampled:         04/08/13 14:03                
Type:            IDUP                          Received:        04/08/13                      
MSS Lab ID:      244533-016                    Prepared:        04/09/13 15:08                
Lab ID:          QC684278                      Analyzed:        05/07/13 09:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   275.33 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Analyte             MSS Result    MSS TPU      Result        TPU        MDA      Project MDA    RPD   Lim    RER    Lim

Americium-241                    0.007806 U   0.2263      0.08696 U     0.2187     0.1757          0.9   NC      40  NC        1   

Bismuth-212                      1.164        0.6082      1.163         0.6054     0.2849                0.06016 40  0.0005768 1   

Bismuth-214                      1.012        0.1560      0.8662        0.1326     0.04264               15.57   40  0.5067    1   

Cesium-137                      -0.01107 U    0.03683    -0.001657 U    0.02444    0.01991         0.07  NC      40  NC        1   

Cobalt-60                        0.004784 U   0.01993     0.009843 U    0.02514    0.02428         0.03  NC      40  NC        1   

Europium-152                     0.02744 U    0.08855     0.03173 U     0.06314    0.07899         0.1   NC      40  NC        1   

Europium-154                     0.03778 U    0.07725     0.09450 U     0.2260     0.1745          0.2   NC      40  NC        1   

Lead-212                         0.8275       0.1250      0.7234        0.1184     0.05197               13.42   40  0.4277    1   

Lead-214                         1.061        0.1525      0.9575        0.1295     0.05650               10.25   40  0.3667    1   

Potassium-40                    15.90         1.610      17.04          1.670      0.3449                6.908   40  0.3470    1   

Protactinium-234                -0.08612 U    0.1656     -0.009478 U    0.02129    0.1280                NC      40  NC        1   

Radium-226 (By Bismuth-214)      1.012        0.1560      0.8662        0.1326     0.04264         0.2   15.57   40  0.5067    1   

Thallium-208                     0.3139       0.06849     0.2629        0.05980    0.02423               17.70   40  0.3979    1   

Thorium-232 (By Actinium-228)    1.089        0.1992      0.8340        0.1805     0.08904         0.9   26.53   40  0.6720    1   

Thorium-234                      1.138 U      0.8483      2.139         1.884      1.442                 NC      40  NC        1   

Uranium-235                      0.09285 U    0.04756     0.1270 U      0.05169    0.1794          0.18  NC      40  NC        1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:21:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0752 +0.250265*Channel -5.2192e-008*Channel**2

FWHM (ch) =   3.1949 +0.000968*Channel -3.45569e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.75      121.78   121.88 -0.08%      0.90     0.92   -2.01%
977.51      244.70   244.66  0.01%      1.05     1.03    2.50%

1375.23      344.28   344.15  0.04%      1.11     1.12   -0.43%
3114.39      778.90   778.99 -0.01%      1.47     1.47    0.34%
3855.03      964.08   964.08  0.00%      1.59     1.60   -0.79%
5632.33     1408.01  1407.99  0.00%      1.89     1.88    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:35:38

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0478 +0.250272*Channel -5.30228e-008*Channel**2

FWHM (ch) =   3.0243 +0.001191*Channel -7.31501e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.88 -0.08%      0.88     0.90   -2.05%
977.54      244.70   244.65  0.02%      1.05     1.03    1.77%

1375.36      344.28   344.16  0.03%      1.14     1.13    0.46%
3114.47      778.90   779.00 -0.01%      1.51     1.51    0.32%
3855.04      964.08   964.07  0.00%      1.62     1.63   -0.97%
5632.40     1408.01  1408.00  0.00%      1.86     1.85    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:39:50

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1100 +0.250263*Channel -3.82812e-008*Channel**2

FWHM (ch) =   3.0618 +0.001057*Channel -4.39491e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.75  0.03%      0.89     0.89    0.27%
978.34      244.70   244.69  0.00%      1.00     1.01   -1.63%

1376.63      344.28   344.34 -0.02%      1.13     1.11    1.55%
3114.21      778.90   778.89  0.00%      1.48     1.48   -0.30%
3854.91      964.08   964.06  0.00%      1.62     1.62    0.01%
5631.47     1408.01  1408.02 -0.00%      1.90     1.90    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:22:26

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0984 +0.250252*Channel -3.74842e-008*Channel**2

FWHM (ch) =   3.1255 +0.001068*Channel -4.39912e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.75  0.02%      0.91     0.91   -0.31%
978.34      244.70   244.70  0.00%      1.05     1.03    1.33%

1376.60      344.28   344.33 -0.01%      1.12     1.13   -0.70%
3114.26      778.90   778.89  0.00%      1.48     1.51   -2.03%
3855.01      964.08   964.07  0.00%      1.68     1.65    1.95%
5631.56     1408.01  1408.02 -0.00%      1.93     1.93   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:01:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1137 +0.250265*Channel -3.87324e-008*Channel**2

FWHM (ch) =   3.1846 +0.001040*Channel -3.89731e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.99      121.78   121.75  0.02%      0.89     0.92   -2.96%
978.34      244.70   244.69  0.00%      1.07     1.04    2.86%

1376.62      344.28   344.33 -0.02%      1.14     1.14    0.47%
3114.20      778.90   778.88  0.00%      1.51     1.51   -0.27%
3854.95      964.08   964.07  0.00%      1.64     1.65   -0.64%
5631.49     1408.01  1408.02 -0.00%      1.96     1.95    0.26%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:35:56

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1211 +0.250230*Channel -3.19812e-008*Channel**2

FWHM (ch) =   2.8896 +0.001165*Channel -5.75481e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.45%
978.73      244.70   244.75 -0.02%      0.99     0.99   -0.93%

1376.39      344.28   344.23  0.01%      1.11     1.10    1.27%
3114.65      778.90   778.95 -0.01%      1.51     1.49    1.44%
3855.01      964.08   964.04  0.00%      1.60     1.63   -1.84%
5631.44     1408.01  1408.02 -0.00%      1.91     1.90    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:57:28

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1160 +0.250218*Channel -3.10516e-008*Channel**2

FWHM (ch) =   3.0492 +0.000960*Channel -2.23508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.88   -1.67%
978.76      244.70   244.76 -0.02%      0.99     0.99   -0.02%

1376.40      344.28   344.23  0.02%      1.10     1.08    1.78%
3114.66      778.90   778.93 -0.00%      1.48     1.46    1.64%
3855.20      964.08   964.06  0.00%      1.57     1.60   -2.51%
5631.55     1408.01  1408.01 -0.00%      1.95     1.94    0.51%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:15:48

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1073 +0.250205*Channel -2.92742e-008*Channel**2

FWHM (ch) =   3.0085 +0.000992*Channel -2.20251e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.01%      0.85     0.87   -2.58%
978.76      244.70   244.76 -0.02%      1.00     0.99    0.81%

1376.43      344.28   344.23  0.01%      1.11     1.08    2.39%
3114.77      778.90   778.94 -0.00%      1.47     1.47   -0.30%
3855.21      964.08   964.05  0.00%      1.61     1.63   -0.93%
5631.60     1408.01  1408.02 -0.00%      1.98     1.97    0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:

39 of 549



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:10:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:24:34
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:28:55
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:11:32
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:50:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.54      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.96      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:24:08
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:45:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 08:04:01
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130506002_BG                                                              
Acquired: 5/6/2013 07:24:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130507002_BG                                                              
Acquired: 5/7/2013 07:41:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130503002_BG                                                              
Acquired: 5/3/2013 07:47:03
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.02      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130506002_BG                                                              
Acquired: 5/6/2013 07:23:28
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.01      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130520002_BG                                                              
Acquired: 5/20/2013 08:04:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130506002_BG                                                              
Acquired: 5/6/2013 07:44:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.18      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130507002_BG                                                              
Acquired: 5/7/2013 07:58:49
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130520002_BG                                                              
Acquired: 5/20/2013 08:35:34
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.10      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513181870

Instrument : HPGE02                           Begun : 05/06/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130506_001  RCCV    QUALITY CONTROL CHEC               05/06/13 07:10 1.0 1          
002  2_20130506_002  RIB     BACKGROUND CONTAMINA               05/06/13 07:24 1.0            
003  2_20130506_003  MSS     244631-004           Soil   197231 05/06/13 07:52 1.0            
004  2_20130506_004  SAMPLE  244631-005           Soil   197231 05/06/13 09:09 1.0            
005  2_20130506_005  SAMPLE  244631-008           Soil   197231 05/06/13 09:56 1.0            
006  2_20130506_006  SAMPLE  244631-016           Soil   197231 05/06/13 11:10 1.0            
007  2_20130506_007  SAMPLE  244533-001           Soil   197163 05/06/13 12:17 1.0            
008  2_20130506_008  SAMPLE  244533-004           Soil   197163 05/06/13 13:04 1.0            
009  2_20130506_009  SAMPLE  244533-007           Soil   197163 05/06/13 14:30 1.0            
010  2_20130506_010  SAMPLE  244533-010           Soil   197163 05/06/13 15:20 1.0            
011  2_20130506_011  SAMPLE  244533-012           Soil   197163 05/06/13 16:18 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513183324

Instrument : HPGE02                           Begun : 05/07/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:24    1.0    1                     

002     2_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:41    1.0                          

003     2_20130507_003     MSS        244533-016               Soil       197163    05/07/13 07:57    1.0                 MASS-    

004     2_20130507_004     IDUP       QC684278                 Soil       197163    05/07/13 09:08    1.0                 MASS-    

005     2_20130507_005     SAMPLE     244408-001               Soil       196911    05/07/13 12:29    1.0                 MASS-    

006     2_20130507_006     SAMPLE     244408-004               Soil       196911    05/07/13 13:20    1.0                          

007     2_20130507_007     MSS        244408-008               Soil       196911    05/07/13 14:07    1.0                          

008     2_20130507_008     IDUP       QC683472                 Soil       196911    05/07/13 14:55    1.0                          

009     2_20130507_009     SAMPLE     244408-010               Soil       196911    05/07/13 16:31    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523177568

Instrument : HPGE03                           Begun : 05/03/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130503_001     RCCV       QUALITY CONTROL CHEC                          05/03/13 07:28    1.0    1                     

002     3_20130503_002     RIB        BACKGROUND CONTAMINA                          05/03/13 07:47    1.0                          

003     3_20130503_003     SAMPLE     244453-004               Soil       197047    05/03/13 08:00    1.0                          

004     3_20130503_004     SAMPLE     244453-001               Soil       197047    05/03/13 09:14    1.0                          

005     3_20130503_005     BLANK      QC683358                 Soil       197163    05/03/13 10:42    1.0                 MASS-    

006     3_20130503_006     LCS        QC683359                 Soil       197163    05/03/13 12:41    1.0    2                     

007     3_20130503_007     BLANK      QC683813                 Soil       197276    05/03/13 13:57    1.0                          

008     3_20130503_008     SAMPLE     244631-002               Soil       197231    05/03/13 14:49    1.0                          

009     3_20130503_009     SDUP       QC684770                 Soil       197231    05/03/13 15:36    1.0                          

010     3_20130503_010     MSS        244631-011               Soil       197231    05/03/13 16:23    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523181871

Instrument : HPGE03                           Begun : 05/06/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:11    1.0    1                     

002     3_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:23    1.0                          

003     3_20130506_003     IDUP       QC684771                 Soil       197231    05/06/13 07:54    1.0                          

004     3_20130506_004     SAMPLE     244631-007               Soil       197231    05/06/13 09:10    1.0                          

005     3_20130506_005     SAMPLE     244631-009               Soil       197231    05/06/13 09:57    1.0                          

006     3_20130506_006     SAMPLE     244631-017               Soil       197231    05/06/13 11:13    1.0                          

007     3_20130506_007     SAMPLE     244533-002               Soil       197163    05/06/13 12:18    1.0                          

008     3_20130506_008     SAMPLE     244533-005               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     3_20130506_009     SAMPLE     244533-008               Soil       197163    05/06/13 14:31    1.0                          

010     3_20130506_010     MSS        244533-011               Soil       197163    05/06/13 15:22    1.0                          

011     3_20130506_011     SAMPLE     244533-013               Soil       197163    05/06/13 16:19    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

67 of 549



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523202070

Instrument : HPGE03                           Begun : 05/20/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130520_001     RCCV       QUALITY CONTROL CHEC                          05/20/13 07:50    1.0    1                     

002     3_20130520_002     RIB        BACKGROUND CONTAMINA                          05/20/13 08:04    1.0                          

003     3_20130520_003     SDUP       QC684240                 Soil       197163    05/20/13 09:19    1.0                 MASS-    

004     3_20130520_004     MSS        244859-001               Soil       197726    05/20/13 11:00    1.0                          

005     3_20130520_005     IDUP       QC686205                 Soil       197726    05/20/13 11:48    1.0                          

006     3_20130520_006     LCS        QC685784                 Soil       197773    05/20/13 15:00    1.0    2                     

007     3_20130520_007     SAMPLE     244801-014               Soil       197691    05/20/13 16:57    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533181884

Instrument : HPGE04                           Begun : 05/06/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:24    1.0    1                     

002     4_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:44    1.0                          

003     4_20130506_003     SAMPLE     244631-014               Soil       197231    05/06/13 07:56    1.0                          

004     4_20130506_004     SAMPLE     244631-006               Soil       197231    05/06/13 09:11    1.0                          

005     4_20130506_005     SAMPLE     244631-015               Soil       197231    05/06/13 09:58    1.0                          

006     4_20130506_006     SAMPLE     244631-018               Soil       197231    05/06/13 11:15    1.0                 MASS-    

007     4_20130506_007     SAMPLE     244533-003               Soil       197163    05/06/13 12:19    1.0                          

008     4_20130506_008     SAMPLE     244533-006               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     4_20130506_009     SAMPLE     244533-009               Soil       197163    05/06/13 14:32    1.0                          

010     4_20130506_010     SDUP       QC684240                 Soil       197163    05/06/13 15:25    1.0                 MASS-    

011     4_20130506_011     SAMPLE     244533-014               Soil       197163    05/06/13 16:20    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533183345

Instrument : HPGE04                           Begun : 05/07/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:45    1.0    1                     

002     4_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:58    1.0                          

003     4_20130507_003     SAMPLE     244533-018               Soil       197163    05/07/13 08:11    1.0                 MASS-    

004     4_20130507_004     SAMPLE     244408-003               Soil       196911    05/07/13 12:33    1.0                          

005     4_20130507_005     SAMPLE     244408-006               Soil       196911    05/07/13 13:23    1.0                          

006     4_20130507_006     SAMPLE     244408-009               Soil       196911    05/07/13 14:10    1.0                 MASS+    

007     4_20130507_007     MSS        244408-011               Soil       196911    05/07/13 14:59    1.0                 MASS+    

008     4_20130507_008     SAMPLE     244408-012               Soil       196911    05/07/13 16:34    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533202084

Instrument : HPGE04                           Begun : 05/20/13 08:04             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 08:04 1.0 1          
002  4_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:35 1.0            
003  4_20130520_003  MSS     244533-011           Soil   197163 05/20/13 09:21 1.0            
004  4_20130520_004  BLANK   QC685783             Soil   197773 05/20/13 15:01 1.0            
005  4_20130520_005  SAMPLE  244801-013           Soil   197691 05/20/13 16:58 1.0            

Standards used:  1=S19583

Page 1 of 1

73 of 549



Gamma Sample Preparation Summary
as of 31-MAY-2013 13:32

Batch Number : 197163                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-APR-2013 16:10              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244376-001                      297.58  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:43  GS 186                     

2      244376-002                      297.31  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:00  GS 186                     

3      244376-003                      288.2   08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:06  GS 186                     

4      244365-001                      293.69  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:16  GS 186                     

5      244363-001                      315.03  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:18  GS 186                     

5      244533-001                      315.03  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:18  RA226     alias:244363-001 

6      244363-002                      315     08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:27  GS 186                     

6      244533-002                      315     08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:27  RA226     alias:244363-002 

7      244363-003                      302.86  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:32  GS 186                     

7      244533-003                      302.86  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:32  RA226     alias:244363-003 

8      244363-004                      305.39  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:38  GS 186                     

8      244533-004                      305.39  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:38  RA226     alias:244363-004 

9      244363-005                      290.85  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:44  GS 186                     

9      244533-005                      290.85  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:44  RA226     alias:244363-005 

10     244363-006                      292.67  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:51  GS 186                     

10     244533-006                      292.67  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:51  RA226     alias:244363-006 

11     244363-007                      339.27  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:01  GS 186                     

11     244533-007                      339.27  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:01  RA226     alias:244363-007 

12     244363-008                      311.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:06  GS 186                     

12     244533-008                      311.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:06  RA226     alias:244363-008 

13     244363-009                      329.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:12  GS 186                     

13     244533-009                      329.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:12  RA226     alias:244363-009 

14     244363-010                      324.65  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:19  GS 186                     

14     244533-010                      324.65  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:19  RA226     alias:244363-010 

15     244363-011                      319.36  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:25  GS 186                     

15     244533-011                      319.36  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:25  RA226     alias:244363-011 

16     244363-012                      352.04  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:37  GS 186                     

16     244533-012                      352.04  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:37  RA226     alias:244363-012 

17     244364-001                      316.75  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:41  GS 186                     

17     244533-013                      316.75  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:41  RA226     alias:244364-001 

18     244364-002                      337.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:52  GS 186                     

18     244533-014                      337.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:52  RA226     alias:244364-002 

19     244364-003                      318.95  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:59  GS 186                     

19     244533-015                      318.95  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:59  RA226     alias:244364-003 

20     244364-004                      275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:07  GS 186                     

20     244533-016                      275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:07  RA226     alias:244364-004 

21     244364-005                      287.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  GS 186                     

21     244533-017                      287.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  RA226     alias:244364-005 

22     244364-006                      297.99  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  GS 186                     

22     244533-018                      297.99  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  RA226     alias:244364-006 

23     244388-001                      85.81   08-APR-2013 16:38  09-APR-2013 07:33  09-APR-2013 15:11  GS 186                     

QC1    QC683358    BLANK               296.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:50  GS 186                     

QC2    QC683359    LCS                 304.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:50  GS 186                     

20     QC683360    IDUP of 244364-004  275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:08  GS 186                     

15     QC683361    SDUP of 244363-011  209.34  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:30  GS 186                     

15     QC684240    SDUP of 244533-011  209.34  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:30  RA226     alias:QC683361   

20     QC684278    IDUP of 244533-016  275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:08  RA226     alias:QC683360   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-001                Received:        04/08/13                      
Lab ID:          244533-001                    Prepared:        04/09/13 13:18                
Matrix:          Soil                          Analyzed:        05/06/13 12:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 10:53                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03123 U        0.1489         0.1206            0.9     
Bismuth-212                          0.7910           0.3455         0.1477                    
Bismuth-214                          0.4192           0.09029        0.03822                   
Cesium-137                          -0.003675 U       0.02360        0.01900           0.07    
Cobalt-60                           -0.001250 U       0.02290        0.01865           0.03    
Europium-152                         0.04376 U        0.06514        0.04464           0.1     
Europium-154                         0.007845 U       0.02809        0.1409            0.2     
Lead-212                             0.3195           0.06344        0.03330                   
Lead-214                             0.4127           0.09382        0.04317                   
Potassium-40                         8.245            0.9815         0.3106                    
Protactinium-234                    -0.04176 U        0.1112         0.08941                   
Radium-226 (By Bismuth-214)          0.4192           0.09029        0.03822           0.2     
Thallium-208                         0.1375           0.03934        0.01691                   
Thorium-232 (By Actinium-228)        0.3079           0.09765        0.04604           0.9     
Thorium-234                          0.4875 U         0.4379         0.9431                    
Uranium-235                          0.06117 U        0.03414        0.1204            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-001                   Client ID : 12-PCT-321-001        

Seqnum : 1513181870007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_007                                Batch         : 197163                       Time      : 06-MAY-2013 12:17     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.03 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03123          0.1206       0.9      .14889           .14891           0.0042      u        

Bismuth-212                         0.7910            0.1477                .34547           .34784           0.10        u        

Bismuth-214                         0.4192            0.03822               .090294          .092284          -0.028      u        

Cesium-137                          -0.003675         0.01900      0.07     .023596          .023596          -0.0079     u        

Cobalt-60                           -0.001250         0.01865      0.03     .022896          .022896          0.0025      u        

Europium-152                        0.04376           0.04464      0.1      .065143          .065191          0.013       u        

Europium-154                        0.007845          0.1409       0.2      .028085          .028088          -0.051      u        

Lead-212                            0.3195            0.03330               .063436          .068719          0.0013      u        

Lead-214                            0.4127            0.04317               .093822          .096594          0.022       u        

Potassium-40                        8.245             0.3106                .98149           1.0654           -0.50       u        

Protactinium-234                    -0.04176          0.08941               .11121           .1117            0.014       u        

Radium-226 (By Bismuth-214)         0.4192            0.03822      0.2      .090294          .092284          -0.028      u        

Thallium-208                        0.1375            0.01691               .039337          .040326          0.0052      u        

Thorium-232 (By Actinium-228)       0.3079            0.04604      0.9      .097645          .10016           0.028       u        

Thorium-234                         0.4875            0.9431                .43792           .44034           0.25        u        

Uranium-235                         0.06117           0.1204       0.18     .034136          .034362          0.071       u        

u=use  

Page 1 of 1                                                                                                           1513181870007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-001          
Sample Description: 244533-001, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 10:53            Live Time: 2700   sec

Acquisition Time: 5/6/2013 12:17:36         Real Time: 2707   sec
Analysis Time: 5/6/2013 13:02            Dead Time: 0.26   %

Analysis Quantity: 3.150E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.079E-01      9.764E-02      1.002E-01      4.604E-02
Am-241    #AB   -3.123E-02      1.489E-01      1.489E-01      1.206E-01
Bi-212           7.910E-01      3.455E-01      3.478E-01      1.477E-01
Bi-214           4.192E-01      9.029E-02      9.228E-02      3.822E-02
Co-60     #AB   -1.250E-03      2.290E-02      2.290E-02      1.865E-02
Cs-137    #AB   -3.675E-03      2.360E-02      2.360E-02      1.900E-02
Eu-152    #AB    4.376E-02      6.514E-02      6.519E-02      4.464E-02
Eu-154    #AB    7.845E-03      2.809E-02      2.809E-02      1.409E-01
K-40             8.245E+00      9.815E-01      1.065E+00      3.106E-01
Pa-234    #AB   -4.176E-02      1.112E-01      1.117E-01      8.941E-02
Pb-212           3.195E-01      6.344E-02      6.872E-02      3.330E-02
Pb-214           4.127E-01      9.382E-02      9.659E-02      4.317E-02
Ra-226           9.208E-01      4.704E-01      4.745E-01      3.071E-01
Th-234    #AB    4.875E-01      4.379E-01      4.403E-01      9.431E-01
Tl-208           1.375E-01      3.934E-02      4.033E-02      1.691E-02
U-235     #AB    6.117E-02      3.414E-02      3.436E-02      1.204E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.215E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

Sample description                                             
244533-001, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_007.An1

Acquisition information
Start time:                 5/6/2013 12:17:36
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1503E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1503E+02) = 

8.5792E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 10:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0818

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.88        9. 139.59   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.82       59.  27.29   0.87  2.840E-02
77.31       95.  17.48   0.87  3.026E-02
87.30       43.  32.94   0.38  3.672E-02
92.70       32.  38.55   0.89  3.990E-02    92.59   4.343  5.864E-01 Th234 

93.35   5.760  4.380E-01 U235  
93.35   4.100  6.154E-01 Ac228 
93.35   5.760  4.380E-01 U235  

92.70       32.  38.55   0.89  3.990E-02    92.59   4.343  5.864E-01 Th234 
93.35   5.760  4.380E-01 U235  
93.35   4.100  6.154E-01 Ac228 

92.70       29.  44.92   0.89  3.953E-02    92.59   4.343  5.441E-01 Th234 
93.35   5.760  4.064E-01 U235  
93.35   4.100  5.710E-01 Ac228 

121.21        6. 178.99   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
142.93        9. 149.57   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.019E-02 U235  
185.98       50.  25.54   1.14  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.208E-01 Ra226 
185.72  57.000  5.738E-02 U235  

186.00       51.  27.90   0.97  4.819E-02   185.72  57.000  5.862E-02 U235  
186.21   3.555  9.407E-01 Ra226 

205.99        8. 167.50   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.141E-01 U235  

238.62      195.   9.63   1.13  4.318E-02   238.63  43.600  3.195E-01 Pb212 
241.91       47.  28.80   0.35  4.285E-02   242.00   7.268  4.809E-01 Pb214 
277.51       13.  90.50   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.18      123.  12.91   0.81  3.814E-02   295.22  18.414  5.334E-01 Pb214 
299.88       20.  48.49   1.08  3.774E-02   300.09   3.180  5.177E-01 Pb212 
338.28       35.  33.96   0.64  3.494E-02   338.32  11.400  2.784E-01 Ac228 
343.54        7. 116.10   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.466E-02 Eu152 
351.88      158.  10.94   0.99  3.404E-02   351.93  35.600  3.988E-01 Pb214 
583.30       88.  14.30   1.67  2.416E-02   583.19  85.000  1.361E-01 Tl208 
609.26      148.  10.20   0.92  2.345E-02   609.31  45.490  4.161E-01 Bi214 
727.42       34.  21.84   0.34  2.078E-02   727.33   6.650  7.909E-01 Bi212 
864.63        2. 300.14   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
881.03        1. 501.27   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.09       45.  18.84   0.31  1.779E-02   911.20  26.200  3.041E-01 Ac228 
963.89        2. 525.47   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.954E-02 Eu152 
969.36       29.  27.46   0.50  1.704E-02   968.96  15.900  3.355E-01 Ac228 

1120.40       31.  24.10   0.79  1.535E-02  1120.29  14.910  4.289E-01 Bi214 
1408.98        7.  74.43   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.497E-02 Eu152 
1460.81      343.   5.63   1.75  1.254E-02  1460.82  10.550  8.245E+00 K40   
1764.40       13.  31.92   2.07  1.069E-02  1764.49  15.310  2.458E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.82    74.85       109.        40. 1.412E+03   81.77   0.649  -      sM
308.78    77.35       107.        84. 2.790E+03   43.02   0.859  -       M
348.54    87.30        69.        43. 1.174E+03   65.88   0.380  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.75    59.57        79.        -5.    -0.002   476.78   0.857s
Th-234    254.98    63.88        79.         9.     0.003   279.18   0.860s
Th-234    370.14    92.70        72.        29.     0.011    89.83   0.888s
U-235     372.74    93.35        59.        32.     0.012    77.11   0.888D
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    372.74    93.35        59.        32.     0.012    77.11   0.888D
Eu-154    484.07   121.21        61.         6.     0.002   357.99   0.916s
Pa-234    521.14   130.48       119.       -12.    -0.004   266.29   0.924s
U-235     570.89   142.93        80.         9.     0.003   299.13   0.936s
U-235     655.49   164.10       105.        -6.    -0.002   496.95   0.954s
U-235     743.02   186.00        75.        51.     0.019    55.81   0.974 
Ra-226    742.96   185.98        50.        50.     0.018    51.08   1.136 
U-235     822.93   205.99        94.         8.     0.003   335.00   0.992s
Pb-212    953.37   238.62        72.       189.     0.070    19.25   1.129 
Pb-214    966.49   241.91        64.        47.     0.017    57.60   0.348s
Tl-208   1108.83   277.51        60.        13.     0.005   181.01   1.057s
Pb-214   1179.44   295.18        44.       118.     0.044    25.83   0.814s
Pb-212   1198.24   299.88        42.        20.     0.007    96.99   1.077 
Ac-228   1351.78   338.28        39.        35.     0.013    67.92   0.642s
Eu-152   1372.78   343.54        30.         7.     0.003   232.21   1.116s
Pb-214   1406.15   351.88        50.       152.     0.056    21.88   0.991 
Tl-208   2331.55   583.30        22.        88.     0.033    28.60   1.667s
Bi-214   2435.39   609.26        30.       140.     0.052    20.40   0.919s
Cs-137   2638.86   660.13        23.        -2.    -0.001   642.14   1.378s
Eu-154   2890.51   723.03        21.        -1.     0.000  1925.63   1.426s
Bi-212   2908.05   727.42         8.        34.     0.013    43.68   0.344s
Tl-208   3457.03   864.63        13.         2.     0.001   600.27   1.528s
Pa-234   3522.69   881.03        14.         1.     0.000  1002.54   1.543s
Pa-234   3530.95   883.10        20.        -3.    -0.001   443.76   1.545s
Ac-228   3642.96   911.09         8.        45.     0.017    37.69   0.306s
Pa-234   3778.23   944.89        19.        -3.    -0.001   374.76   1.589s
Eu-152   3854.27   963.89        31.         2.     0.001  1050.95   1.602s
Ac-228   3876.15   969.36        11.        29.     0.011    54.91   0.502s
Eu-152   4446.92  1111.95        20.        -2.    -0.001   618.00   1.702s
Bi-214   4480.75  1120.40        10.        31.     0.011    48.20   0.785s
Co-60    5328.58  1332.15        11.        -1.     0.000  1832.08   1.840s
Eu-152   5636.26  1408.98        11.         7.     0.003   148.85   1.885s
K-40     5843.88  1460.81        31.       343.     0.127    11.27   1.752 
Bi-212   6489.96  1622.09        15.        -4.    -0.001   300.83   2.001s
Bi-214   7060.22  1764.40        11.        13.     0.005    63.84   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0794E-01                                      5.12E+12             
911.20 3.041E-01  (  4.604E-02 1.88E+01 2.62E+01 G  
968.96 3.355E-01  (  9.228E-02 2.75E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 2.784E-01  (  1.162E-01 3.40E+01 1.14E+01 G  

Energy duplication    
93.35 6.154E-01 +   3.469E-01 3.86E+01 4.10E+00 XA 

Am-241   I  -3.1228E-02                                      1.58E+05             
59.54-3.123E-02 ?(  1.206E-01 2.38E+02 3.59E+01 G  

Bi-212   N   7.9095E-01                                      5.12E+12             
727.33 7.909E-01  (  1.477E-01 2.18E+01 6.65E+00 G  
785.37 4.163E-02 %   1.728E+00 2.53E+03 1.11E+00 G  

1620.74-7.103E-01 -   1.657E+00 1.50E+02 1.51E+00 G  

Bi-214   N   4.1923E-01                                      5.84E+05             
609.31 4.161E-01  (P 3.822E-02 1.02E+01 4.55E+01 G  

1120.29 4.289E-01  (P 1.028E-01 2.41E+01 1.49E+01 G  
1764.49 2.458E-01 - P 1.514E-01 3.19E+01 1.53E+01 G  

Co-60    T  -1.2497E-03                                      1.93E+03             
1332.49-1.250E-03 ?(  1.865E-02 9.16E+02 1.00E+02 G  
1173.23 1.161E-03 %   2.221E-02 1.17E+03 9.98E+01 G  

Cs-137   I  -3.6746E-03                                      1.10E+04             
661.66-3.675E-03 ?(  1.900E-02 3.21E+02 8.50E+01 G  

Eu-152   I   4.3764E-02                                      4.94E+03             
344.28 2.466E-02 &(  4.464E-02 1.16E+02 2.66E+01 G  
121.78 0.000E+00 &   5.611E-02 1.00E+03 2.84E+01 G  
778.90-1.103E-03 %   1.202E-01 6.62E+03 1.30E+01 G  
964.08 1.954E-02 ?(  1.671E-01 5.25E+02 1.45E+01 G  

1112.08-3.205E-02 +   1.590E-01 3.09E+02 1.34E+01 G  
1408.01 8.497E-02 ?(  9.012E-02 7.44E+01 2.09E+01 G  

Eu-154   I   7.8453E-03                                      3.14E+03             
873.18-1.830E-04 %(  1.409E-01 4.67E+04 1.22E+01 G  
123.07 1.026E-02 &(  2.951E-02 1.79E+02 4.04E+01 G  

1274.43 0.000E+00 -   7.170E-02 1.00E+03 3.49E+01 G  
723.30-5.172E-03 &   8.139E-02 9.63E+02 2.00E+01 G  

1004.72 0.000E+00 -   9.139E-02 1.00E+03 1.79E+01 G  
996.25-1.088E-03 %   1.528E-01 8.53E+03 1.05E+01 G  

K-40     N   8.2446E+00                                      4.57E+11             
1460.82 8.245E+00  (P 3.106E-01 5.63E+00 1.06E+01 G  

Pa-234   N  -4.1764E-02                                      1.63E+12             
131.30-4.176E-02 ?(  8.941E-02 1.33E+02 1.82E+01 G  
569.50 0.000E+00 +   1.685E-01 1.00E+03 9.30E+00 G  
946.00-4.639E-02 +   1.371E-01 1.87E+02 1.35E+01 G  
880.52 1.791E-02 &   1.451E-01 5.01E+02 1.05E+01 G  
883.24-5.267E-02 +   1.857E-01 2.22E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:02:49
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.1951E-01                                      5.12E+12             
238.63 3.195E-01  (P 3.330E-02 9.63E+00 4.36E+01 G  
300.09 5.177E-01 + P 4.018E-01 4.85E+01 3.18E+00 G  

Pb-214   N   4.1271E-01                                      5.84E+05             
351.93 3.988E-01  (P 4.317E-02 1.09E+01 3.56E+01 G  
295.22 5.334E-01 + P 7.005E-02 1.29E+01 1.84E+01 G  
242.00 4.809E-01  (P 1.900E-01 2.88E+01 7.27E+00 G  

Ra-226   N   9.2080E-01                                      5.84E+05             
186.21 9.208E-01  (  3.071E-01 2.55E+01 3.56E+00 G  

Th-234   N   4.8748E-01                                      1.63E+12             
63.30 4.219E-01 &(  9.431E-01 1.40E+02 3.75E+00 G  
92.59 5.441E-01 ?(  3.672E-01 4.49E+01 4.34E+00 G  

Tl-208   N   1.3752E-01                                      5.12E+12             
583.19 1.361E-01  (  1.691E-02 1.43E+01 8.50E+01 G  
277.37 1.552E-01 ?(  2.201E-01 9.05E+01 6.60E+00 G  
860.53 2.433E-02 &   1.164E-01 3.00E+02 1.24E+01 G  

U-235    N   6.1170E-02                                      2.57E+11             
143.77 5.019E-02 ?(  1.204E-01 1.50E+02 1.09E+01 G  
205.32 1.141E-01 ?(  3.081E-01 1.68E+02 5.02E+00 G  
163.36-7.454E-02 &   3.010E-01 2.48E+02 5.08E+00 G  
185.72 5.862E-02  (  2.328E-02 2.79E+01 5.70E+01 G  

Energy duplication    
93.35 4.380E-01 &   2.469E-01 3.86E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.57        79.        -5.    -0.002   476.78  -3.123E-02   
Th-234      63.88        79.         9.     0.003   279.18   4.219E-01   
Th-234      92.70        72.        29.     0.011    89.83   5.441E-01   
U-235       93.35        59.        32.     0.012    77.11   4.380E-01   
Eu-154     121.21        61.         6.     0.002   357.99   1.026E-02   
Pa-234     130.48       119.       -12.    -0.004   266.29  -4.176E-02   
U-235      142.93        80.         9.     0.003   299.13   5.019E-02   
U-235      164.10       105.        -6.    -0.002   496.95  -7.454E-02   
U-235      186.00        75.        51.     0.019    55.81   5.862E-02   
U-235      205.99        94.         8.     0.003   335.00   1.141E-01   
Eu-152     343.54        30.         7.     0.003   232.21   2.466E-02   
Cs-137     660.13        23.        -2.    -0.001   642.14  -3.675E-03   
Eu-154     723.03        21.        -1.     0.000  1925.63  -5.172E-03   
Pa-234     881.03        14.         1.     0.000  1002.54   1.791E-02   
Pa-234     883.10        20.        -3.    -0.001   443.76  -5.267E-02   
Pa-234     944.89        19.        -3.    -0.001   374.76  -4.639E-02   
Eu-152     963.89        31.         2.     0.001  1050.95   1.954E-02   
Eu-152    1111.95        20.        -2.    -0.001   618.00  -3.205E-02   
Co-60     1332.15        11.        -1.     0.000  1832.08  -1.250E-03   
Eu-152    1408.98        11.         7.     0.003   148.85   8.497E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0794E-01    3.0794E-01   9.7645E-02    1.0016E-01  4.604E-02
Am-241 #A   -3.1224E-02   -3.1228E-02   1.4889E-01    1.4891E-01  1.206E-01
Bi-212       7.9095E-01    7.9095E-01   3.4547E-01    3.4784E-01  1.477E-01
Bi-214       4.1922E-01    4.1923E-01   9.0294E-02    9.2284E-02  3.822E-02
Co-60  #A   -1.2372E-03   -1.2497E-03   2.2896E-02    2.2896E-02  1.865E-02
Cs-137 #A   -3.6680E-03   -3.6746E-03   2.3596E-02    2.3596E-02  1.900E-02
Eu-152 #A    4.3592E-02    4.3764E-02   6.5143E-02    6.5191E-02  4.464E-02
Eu-154 #A    7.7969E-03    7.8453E-03   2.8085E-02    2.8088E-02  1.409E-01
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K-40         8.2446E+00    8.2446E+00   9.8149E-01    1.0654E+00  3.106E-01
Pa-234 #A   -4.1764E-02   -4.1764E-02   1.1121E-01    1.1170E-01  8.941E-02
Pb-212       3.1951E-01    3.1951E-01   6.3436E-02    6.8719E-02  3.330E-02
Pb-214       4.1270E-01    4.1271E-01   9.3822E-02    9.6594E-02  4.317E-02
Ra-226       9.2077E-01    9.2080E-01   4.7036E-01    4.7448E-01  3.071E-01
Th-234 #A    4.8748E-01    4.8748E-01   4.3792E-01    4.4034E-01  9.431E-01
Tl-208       1.3752E-01    1.3752E-01   3.9337E-02    4.0326E-02  1.691E-02
U-235  #A    6.1170E-02    6.1170E-02   3.4136E-02    3.4362E-02  1.204E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.155E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.1553275E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-002                Received:        04/08/13                      
Lab ID:          244533-002                    Prepared:        04/09/13 13:27                
Matrix:          Soil                          Analyzed:        05/06/13 12:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315 g                         
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:08                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06283 U        0.1598        0.1273            0.9     
Bismuth-212                          0.1696 U         0.2425        0.3124                    
Bismuth-214                          0.3267           0.08397       0.04028                   
Cesium-137                           0 U              0.02079       0.02461           0.07    
Cobalt-60                           -0.0001118 U      0.02383       0.01961           0.03    
Europium-152                         0.005358 U       0.01169       0.06131           0.1     
Europium-154                         0.01440 U        0.04952       0.1336            0.2     
Lead-212                             0.2502           0.06694       0.03698                   
Lead-214                             0.2725           0.07501       0.03884                   
Potassium-40                         8.435            0.9959        0.3029                    
Protactinium-234                     0.03374 U        0.1046        0.07466                   
Radium-226 (By Bismuth-214)          0.3267           0.08397       0.04028           0.2     
Thallium-208                         0.1133           0.03269       0.01109                   
Thorium-232 (By Actinium-228)        0.3679           0.1078        0.04960           0.9     
Thorium-234                          0.9012 U         1.353         1.057                     
Uranium-235                          0.02075 U        0.02652       0.1425            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-002                   Client ID : 12-PCT-321-002        

Seqnum : 1523181871007.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_007                                Batch         : 197163                       Time      : 06-MAY-2013 12:18     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315 g                        Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06283           0.1273       0.9      .1598            .15987           0.0042      u        

Bismuth-212                         0.1696            0.3124                .24248           .24264           0.10        u        

Bismuth-214                         0.3267            0.04028               .083971          .085245          -0.028      u        

Cesium-137                          0                 0.02461      0.07     .020794          .020794          -0.0079     u        

Cobalt-60                           -0.0001118        0.01961      0.03     .023829          .023829          0.0025      u        

Europium-152                        0.005358          0.06131      0.1      .011694          .011696          0.013       u        

Europium-154                        0.01440           0.1336       0.2      .049518          .049524          -0.051      u        

Lead-212                            0.2502            0.03698               .06694           .069345          0.0013      u        

Lead-214                            0.2725            0.03884               .075011          .076085          0.022       u        

Potassium-40                        8.435             0.3029                .99586           1.082            -0.50       u        

Protactinium-234                    0.03374           0.07466               .10461           .10495           0.014       u        

Radium-226 (By Bismuth-214)         0.3267            0.04028      0.2      .083971          .085245          -0.028      u        

Thallium-208                        0.1133            0.01109               .032694          .033488          0.0052      u        

Thorium-232 (By Actinium-228)       0.3679            0.04960      0.9      .10784           .11108           0.028       u        

Thorium-234                         0.9012            1.057                 1.3527           1.3554           0.25        u        

Uranium-235                         0.02075           0.1425       0.18     .026522          .026552          0.071       u        

u=use  

Page 1 of 1                                                                                                           1523181871007.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-002          
Sample Description: 244533-002, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:08            Live Time: 2700   sec

Acquisition Time: 5/6/2013 12:18:42         Real Time: 2704   sec
Analysis Time: 5/6/2013 13:03            Dead Time: 0.13   %

Analysis Quantity: 3.150E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.679E-01      1.078E-01      1.111E-01      4.960E-02
Am-241    #AB    6.283E-02      1.598E-01      1.599E-01      1.273E-01
Bi-212    #AB    1.696E-01      2.425E-01      2.426E-01      3.124E-01
Bi-214    #      3.267E-01      8.397E-02      8.524E-02      4.028E-02
Co-60     #AB   -1.118E-04      2.383E-02      2.383E-02      1.961E-02
Cs-137    #AB    0.000E+00      2.079E-02      2.079E-02      2.461E-02
Eu-152    #AB    5.358E-03      1.169E-02      1.170E-02      6.131E-02
Eu-154    #AB    1.440E-02      4.952E-02      4.952E-02      1.336E-01
K-40             8.435E+00      9.959E-01      1.082E+00      3.029E-01
Pa-234    #AB    3.374E-02      1.046E-01      1.049E-01      7.466E-02
Pb-212           2.502E-01      6.694E-02      6.934E-02      3.698E-02
Pb-214           2.725E-01      7.501E-02      7.609E-02      3.884E-02
Ra-226    #AB    8.801E-02      4.187E-01      4.188E-01      3.382E-01
Th-234    #AB    9.012E-01      1.353E+00      1.355E+00      1.057E+00
Tl-208           1.133E-01      3.269E-02      3.349E-02      1.109E-02
U-235     #AB    2.075E-02      2.652E-02      2.655E-02      1.425E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.106E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

Sample description                                             
244533-002, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_007.An1

Acquisition information
Start time:                 5/6/2013 12:18:42
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1500E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1500E+02) = 

8.5800E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0745

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.52       10. 127.17   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.29       18.  75.06   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.18       43.  35.30   0.86  2.765E-02
87.03       45.  28.67   0.97  3.389E-02
92.45        6. 293.44   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 
122.26        2. 559.62   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
185.95       21.  63.92   0.97  4.662E-02   185.72  57.000  2.473E-02 U235  
188.88        5. 237.90   0.97  4.658E-02   186.21   3.555    PBC<MDA Ra226 
238.57      152.  12.70   0.95  4.203E-02   238.63  43.600  2.502E-01 Pb212 
241.93       42.  31.68   0.52  4.172E-02   242.00   7.268  4.395E-01 Pb214 
277.93       13.  74.31   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.32       99.  14.46   0.84  3.720E-02   295.22  18.414  4.403E-01 Pb214 
300.30       21.  44.24   1.09  3.683E-02   300.09   3.180  5.686E-01 Pb212 
338.56       22.  43.76   1.12  3.412E-02   338.32  11.400  1.810E-01 Ac228 
351.98      109.  12.77   0.85  3.324E-02   351.93  35.600  2.725E-01 Pb214 
569.16        4. 213.30   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.29       72.  14.43   0.70  2.357E-02   583.19  85.000  1.142E-01 Tl208 
609.07      119.  11.55   0.76  2.288E-02   609.31  45.490  3.267E-01 Bi214 
723.82        5. 171.91   1.46  2.033E-02   723.30  20.050    PBC<MDA Eu154 
727.59        1. 982.04   1.46  2.025E-02   727.33   6.650    PBC<MDA Bi212 
787.57        2. 296.36   1.51  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.31        8.  90.10   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
883.19        4. 155.00   1.59  1.770E-02   883.24   9.700    PBC<MDA Pa234 
910.99       46.  17.23   0.47  1.732E-02   911.20  26.200  3.205E-01 Ac228 
962.46        1. 849.28   1.65  1.664E-02   964.08  14.500    PBC<MDA Eu152 
968.88       37.  22.97   0.38  1.658E-02   968.96  15.900  4.459E-01 Ac228 

1112.19        2. 259.04   1.75  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1120.28       14.  42.48   1.76  1.494E-02  1120.29  14.910  1.954E-01 Bi214 
1272.68        1. 535.12   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1407.55        3. 160.31   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.97      341.   5.59   2.20  1.219E-02  1460.82  10.550  8.435E+00 K40   
1621.00        4.  71.48   2.05  1.119E-02  1620.74   1.510  7.298E-01 Bi212 
1764.84        2.  94.74   2.11  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.83    77.18        82.        43. 1.559E+03   70.60   0.857  -      s 
348.19    87.03        57.        45. 1.322E+03   57.33   0.966  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.26    59.52        69.        10.     0.004   254.34   0.845s
Th-234    253.30    63.29        80.        18.     0.007   150.11   0.849 
Th-234    369.82    92.45       146.         6.     0.002   586.87   0.879s
Eu-152    488.98   122.26        91.         2.     0.001  1119.25   0.910s
Eu-154    491.81   122.97        96.        -3.    -0.001   801.66   0.911s
U-235     656.86   164.26        76.        -2.    -0.001  1023.27   0.952s
U-235     743.54   185.95        77.        21.     0.008   127.84   0.974s
Ra-226    755.25   188.88        57.         5.     0.002   475.79   0.975s
U-235     821.75   205.52        85.       -10.    -0.004   274.30   0.994s
Pb-212    953.84   238.57        84.       144.     0.053    25.39   0.950 
Pb-214    967.29   241.93        54.        42.     0.016    63.35   0.516s
Tl-208   1111.18   277.93        42.        13.     0.005   148.63   1.064s
Pb-214   1180.68   295.32        43.        95.     0.035    28.92   0.838 
Pb-212   1200.60   300.30        43.        21.     0.008    88.47   1.086 
Ac-228   1353.53   338.56        47.        22.     0.008    87.52   1.123s
Eu-152   1373.05   343.44        55.        -9.    -0.003   239.94   1.129s
Pb-214   1407.20   351.98        39.       101.     0.038    25.53   0.847s
Pa-234   2275.52   569.16        28.         4.     0.001   426.60   1.332s
Tl-208   2332.04   583.29         9.        72.     0.027    28.87   0.701s
Bi-214   2435.11   609.07        32.       107.     0.040    23.11   0.757s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:03:53
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   2894.02   723.82        30.         5.     0.002   343.81   1.461s
Bi-212   2909.08   727.59        32.         1.     0.000  1964.09   1.465s
Bi-212   3148.99   787.57        18.         2.     0.001   592.73   1.511s
Tl-208   3439.93   860.31        19.         8.     0.003   180.21   1.569s
Pa-234   3531.46   883.19        22.         4.     0.002   310.01   1.587s
Ac-228   3642.66   910.99         9.        46.     0.017    34.45   0.467s
Pa-234   3785.88   946.79        19.        -1.     0.000   970.18   1.633s
Eu-152   3848.58   962.46        25.         1.     0.000  1698.56   1.646s
Ac-228   3874.27   968.88        11.        37.     0.014    45.93   0.378s
Eu-154   3980.87   995.53        16.        -3.    -0.001   344.29   1.670s
Eu-154   4016.78  1004.50        22.        -1.    -0.001   948.66   1.676s
Eu-152   4447.62  1112.19        15.         2.     0.001   518.07   1.750s
Bi-214   4480.00  1120.28        20.        14.     0.005    84.95   1.756s
Co-60    4691.69  1173.18        23.        -5.    -0.002   270.31   1.791s
Eu-154   5089.86  1272.68        15.         1.     0.000  1070.24   1.855s
Eu-152   5629.69  1407.55         9.         3.     0.001   320.61   1.934s
K-40     5843.49  1460.97        28.       341.     0.126    11.18   2.201 
Bi-212   6484.16  1621.00         2.         4.     0.001   142.96   2.047s
Bi-214   7060.12  1764.84        13.         2.     0.001   189.49   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6788E-01                                      5.12E+12             
911.20 3.205E-01  (P 4.960E-02 1.72E+01 2.62E+01 G  
968.96 4.459E-01  (  9.314E-02 2.30E+01 1.59E+01 G  
338.32 1.810E-01 - P 1.303E-01 4.38E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 &   5.855E-01 1.00E+03 4.10E+00 XA 

Am-241   I   6.2830E-02                                      1.58E+05             
59.54 6.283E-02 ?(  1.273E-01 1.27E+02 3.59E+01 G  

Bi-212   N   1.6961E-01                                      5.12E+12             
727.33 1.943E-02 &(  3.124E-01 9.82E+02 6.65E+00 G  
785.37 3.072E-01 ?(  1.458E+00 2.96E+02 1.11E+00 G  

1620.74 7.298E-01 ?(  6.051E-01 7.15E+01 1.51E+00 G  

Bi-214   N   3.2666E-01                                      5.84E+05             
609.31 3.267E-01 @(P 4.028E-02 1.16E+01 4.55E+01 G  

1120.29 1.954E-01 - P 1.495E-01 4.25E+01 1.49E+01 G  
1764.49 4.631E-02 - P 1.696E-01 9.47E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:03:53
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.1179E-04                                      1.93E+03             
1332.49-1.118E-04 %(  1.961E-02 1.07E+04 1.00E+02 G  
1173.23-1.179E-02 +   2.486E-02 1.35E+02 9.98E+01 G  

Eu-152   I   5.3575E-03                                      4.94E+03             
344.28-3.228E-02 ?(  6.131E-02 1.20E+02 2.66E+01 G  
121.78 5.943E-03 &   5.443E-02 5.60E+02 2.84E+01 G  
778.90-1.017E-03 &   1.398E-01 8.35E+03 1.30E+01 G  
964.08 1.104E-02 &   1.532E-01 8.49E+02 1.45E+01 G  

1112.08 3.518E-02 ?(  1.450E-01 2.59E+02 1.34E+01 G  
1408.01 3.418E-02 &(  8.376E-02 1.60E+02 2.09E+01 G  

Eu-154   I   1.4403E-02                                      3.14E+03             
873.18-1.190E-03 %(  1.336E-01 6.83E+03 1.22E+01 G  
123.07-5.979E-03 +   3.913E-02 4.01E+02 4.04E+01 G  

1274.43 7.059E-03 ?(  6.119E-02 5.35E+02 3.49E+01 G  
723.30 3.665E-02 ?(  9.997E-02 1.72E+02 2.00E+01 G  

1004.72-1.563E-02 +   1.202E-01 4.74E+02 1.79E+01 G  
996.25-6.527E-02 +   1.759E-01 1.72E+02 1.05E+01 G  

K-40     N   8.4349E+00                                      4.57E+11             
1460.82 8.435E+00  (P 3.029E-01 5.59E+00 1.06E+01 G  

Pa-234   N   3.3744E-02                                      1.63E+12             
131.30-1.532E-03 &(  7.466E-02 2.96E+03 1.82E+01 G  
569.50 5.145E-02 ?(  1.752E-01 2.13E+02 9.30E+00 G  
946.00-1.796E-02 +   1.411E-01 4.85E+02 1.35E+01 G  
880.52 8.571E-03 %   1.838E-01 1.31E+03 1.05E+01 G  
883.24 8.295E-02 &(  2.018E-01 1.55E+02 9.70E+00 G  

Pb-212   N   2.5021E-01                                      5.12E+12             
238.63 2.502E-01  (P 3.698E-02 1.27E+01 4.36E+01 G  
300.09 5.686E-01 + P 4.129E-01 4.42E+01 3.18E+00 G  

Pb-214   N   2.7245E-01                                      5.84E+05             
351.93 2.725E-01  (P 3.884E-02 1.28E+01 3.56E+01 G  
295.22 4.403E-01 + P 7.092E-02 1.45E+01 1.84E+01 G  
242.00 4.395E-01 + P 1.796E-01 3.17E+01 7.27E+00 G  

Ra-226   N   8.8009E-02                                      5.84E+05             
186.21 8.801E-02  (  3.382E-01 2.38E+02 3.56E+00 G  

Th-234   N   9.0115E-01                                      1.63E+12             
63.30 9.012E-01 ?(  1.057E+00 7.51E+01 3.75E+00 G  
92.59 1.169E-01 -   5.595E-01 2.93E+02 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:03:53
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.1326E-01                                      5.12E+12             
583.19 1.142E-01  (  1.109E-02 1.44E+01 8.50E+01 G  
277.37 1.649E-01 &   1.876E-01 7.43E+01 6.60E+00 G  
860.53 1.069E-01 &(  1.451E-01 9.01E+01 1.24E+01 G  

U-235    N   2.0745E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.425E-01 1.00E+03 1.09E+01 G  
205.32-1.374E-01 +   3.018E-01 1.37E+02 5.02E+00 G  
163.36-3.177E-02 &   2.657E-01 5.12E+02 5.08E+00 G  
185.72 2.473E-02  (  2.445E-02 6.39E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 &   4.167E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:03:53
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52        69.        10.     0.004   254.34   6.283E-02   
Th-234      63.29        80.        18.     0.007   150.11   9.012E-01   
Th-234      92.45       146.         6.     0.002   586.87   1.169E-01   
Eu-152     122.26        91.         2.     0.001  1119.25   5.943E-03   
Eu-154     122.97        96.        -3.    -0.001   801.66  -5.979E-03   
U-235      164.26        76.        -2.    -0.001  1023.27  -3.177E-02   
U-235      185.95        77.        21.     0.008   127.84   2.473E-02   
Ra-226     188.88        57.         5.     0.002   475.79   8.801E-02   
U-235      205.52        85.       -10.    -0.004   274.30  -1.374E-01   
Eu-152     343.44        55.        -9.    -0.003   239.94  -3.228E-02   
Pa-234     569.16        28.         4.     0.001   426.60   5.145E-02   
Eu-154     723.82        30.         5.     0.002   343.81   3.665E-02   
Bi-212     727.59        32.         1.     0.000  1964.09   1.943E-02   
Bi-212     787.57        18.         2.     0.001   592.73   3.072E-01   
Pa-234     883.19        22.         4.     0.002   310.01   8.295E-02   
Pa-234     946.79        19.        -1.     0.000   970.18  -1.796E-02   
Eu-152     962.46        25.         1.     0.000  1698.56   1.104E-02   
Eu-154     995.53        16.        -3.    -0.001   344.29  -6.527E-02   
Eu-154    1004.50        22.        -1.    -0.001   948.66  -1.563E-02   
Eu-152    1112.19        15.         2.     0.001   518.07   3.518E-02   
Co-60     1173.18        23.        -5.    -0.002   270.31  -1.179E-02   
Eu-154    1272.68        15.         1.     0.000  1070.24   7.059E-03   
Eu-152    1407.55         9.         3.     0.001   320.61   3.418E-02   
Bi-212    1621.00         2.         4.     0.001   142.96   7.298E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6788E-01    3.6788E-01   1.0784E-01    1.1108E-01  4.960E-02
Am-241 #A    6.2822E-02    6.2830E-02   1.5980E-01    1.5987E-01  1.273E-01
Bi-212 #A    1.6961E-01    1.6961E-01   2.4248E-01    2.4264E-01  3.124E-01
Bi-214 #     3.2665E-01    3.2666E-01   8.3971E-02    8.5245E-02  4.028E-02
Co-60  #A   -1.1067E-04   -1.1179E-04   2.3829E-02    2.3829E-02  1.961E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.0794E-02    2.0794E-02  2.461E-02
Eu-152 #A    5.3364E-03    5.3575E-03   1.1694E-02    1.1696E-02  6.131E-02
Eu-154 #A    1.4314E-02    1.4403E-02   4.9518E-02    4.9524E-02  1.336E-01
K-40         8.4349E+00    8.4349E+00   9.9586E-01    1.0820E+00  3.029E-01
Pa-234 #A    3.3744E-02    3.3744E-02   1.0461E-01    1.0495E-01  7.466E-02
Pb-212       2.5021E-01    2.5021E-01   6.6940E-02    6.9345E-02  3.698E-02
Pb-214       2.7245E-01    2.7245E-01   7.5011E-02    7.6085E-02  3.884E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:03:53
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_007.An1               

Ra-226 #A    8.8006E-02    8.8009E-02   4.1874E-01    4.1877E-01  3.382E-01
Th-234 #A    9.0115E-01    9.0115E-01   1.3527E+00    1.3554E+00  1.057E+00
Tl-208       1.1326E-01    1.1326E-01   3.2694E-02    3.3488E-02  1.109E-02
U-235  #A    2.0745E-02    2.0745E-02   2.6522E-02    2.6552E-02  1.425E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     9.765E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 9.7654057E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-003                Received:        04/08/13                      
Lab ID:          244533-003                    Prepared:        04/09/13 13:32                
Matrix:          Soil                          Analyzed:        05/06/13 12:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0004684 U      0.1449         0.1194            0.9     
Bismuth-212                          0.1422 U         0.2686         0.2094                    
Bismuth-214                          0.2624           0.06796        0.03111                   
Cesium-137                           0.009588 U       0.02314        0.01781           0.07    
Cobalt-60                            0.001080 U       0.01008        0.02189           0.03    
Europium-152                         0.02998 U        0.04591        0.05716           0.1     
Europium-154                         0.01748 U        0.02419        0.1346            0.2     
Lead-212                             0.2225           0.05531        0.03050                   
Lead-214                             0.3205           0.07761        0.03667                   
Potassium-40                         8.161            0.9575         0.2579                    
Protactinium-234                     0.03682 U        0.1008         0.07351                   
Radium-226 (By Bismuth-214)          0.2624           0.06796        0.03111           0.2     
Thallium-208                         0.09140          0.03395        0.01673                   
Thorium-232 (By Actinium-228)        0.2299           0.09178        0.07358           0.9     
Thorium-234                          0.4365 U         0.3306         1.060                     
Uranium-235                          0.02097 U        0.02727        0.1192            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-003                   Client ID : 12-PCT-321-003        

Seqnum : 1533181884007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_007                                Batch         : 197163                       Time      : 06-MAY-2013 12:19     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302.86 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0004684         0.1194       0.9      .14494           .14494           0.0042      u        

Bismuth-212                         0.1422            0.2094                .26862           .26872           0.10        u        

Bismuth-214                         0.2624            0.03111               .067959          .068975          -0.028      u        

Cesium-137                          0.009588          0.01781      0.07     .023143          .023147          -0.0079     u        

Cobalt-60                           0.001080          0.02189      0.03     .010084          .010084          0.0025      u        

Europium-152                        0.02998           0.05716      0.1      .045908          .04593           0.013       u        

Europium-154                        0.01748           0.1346       0.2      .024186          .024203          -0.051      u        

Lead-212                            0.2225            0.03050               .055314          .057609          0.0013      u        

Lead-214                            0.3205            0.03667               .077612          .079046          0.022       u        

Potassium-40                        8.161             0.2579                .95746           1.0413           -0.50       u        

Protactinium-234                    0.03682           0.07351               .10075           .10117           0.014       u        

Radium-226 (By Bismuth-214)         0.2624            0.03111      0.2      .067959          .068975          -0.028      u        

Thallium-208                        0.09140           0.01673               .03395           .03445           0.0052      u        

Thorium-232 (By Actinium-228)       0.2299            0.07358      0.9      .091776          .09327           0.028       u        

Thorium-234                         0.4365            1.060                 .33057           .33313           0.25        u        

Uranium-235                         0.02097           0.1192       0.18     .027274          .027304          0.071       u        

u=use  

Page 1 of 1                                                                                                           1533181884007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-003          
Sample Description: 244533-003, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:18            Live Time: 2700   sec

Acquisition Time: 5/6/2013 12:19:48         Real Time: 2705   sec
Analysis Time: 5/6/2013 13:04            Dead Time: 0.17   %

Analysis Quantity: 3.029E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.299E-01      9.178E-02      9.327E-02      7.358E-02
Am-241    #AB    4.684E-04      1.449E-01      1.449E-01      1.194E-01
Bi-212    #AB    1.422E-01      2.686E-01      2.687E-01      2.094E-01
Bi-214           2.624E-01      6.796E-02      6.898E-02      3.111E-02
Co-60     #AB    1.080E-03      1.008E-02      1.008E-02      2.189E-02
Cs-137    #AB    9.588E-03      2.314E-02      2.315E-02      1.781E-02
Eu-152    #AB    2.998E-02      4.591E-02      4.593E-02      5.716E-02
Eu-154    #AB    1.748E-02      2.419E-02      2.420E-02      1.346E-01
K-40             8.161E+00      9.575E-01      1.041E+00      2.579E-01
Pa-234    #AB    3.682E-02      1.008E-01      1.012E-01      7.351E-02
Pb-212           2.225E-01      5.531E-02      5.761E-02      3.050E-02
Pb-214           3.205E-01      7.761E-02      7.905E-02      3.667E-02
Ra-226    #      3.982E-01      4.968E-01      4.973E-01      3.831E-01
Th-234    #AB    4.365E-01      3.306E-01      3.331E-01      1.060E+00
Tl-208    #      9.140E-02      3.395E-02      3.445E-02      1.673E-02
U-235     #AB    2.097E-02      2.727E-02      2.730E-02      1.192E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.038E+01

Analyst: Chanthachone Alexander
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Sample description                                             
244533-003, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_007.An1

Acquisition information
Start time:                 5/6/2013 12:19:48
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0286E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0286E+02) = 

8.9239E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

101 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:04:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1250

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.06        3. 406.61   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.01       46.  28.37   0.60  2.923E-02
86.80       23.  42.44   0.37  3.579E-02
92.63       38.  30.90   0.83  3.937E-02    92.59   4.343  7.373E-01 Th234 

93.35   4.100  7.734E-01 Ac228 
93.35   5.760  5.505E-01 U235  
93.35   5.760  5.505E-01 U235  

92.63       38.  30.90   0.83  3.937E-02    92.59   4.343  7.373E-01 Th234 
93.35   4.100  7.734E-01 Ac228 
93.35   5.760  5.505E-01 U235  

92.69       35.  37.86   0.83  3.899E-02    92.59   4.343  6.755E-01 Th234 
93.35   4.100  7.086E-01 Ac228 
93.35   5.760  5.044E-01 U235  

122.61       16.  76.57   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.687E-02 Eu154 

122.71       17.  69.19   0.86  4.861E-02   121.78  28.410  4.127E-02 Eu152 
123.07  40.400  2.897E-02 Eu154 

131.51        3. 418.66   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
186.03       21.  62.38   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.982E-01 Ra226 
185.72  57.000  2.481E-02 U235  

186.05       20.  65.05   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.857E-01 Ra226 

238.66      132.  12.02   1.12  4.347E-02   238.63  43.600  2.225E-01 Pb212 
241.92       54.  25.41   1.10  4.315E-02   242.00   7.268  5.639E-01 Pb214 
279.96        3. 252.29   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.16       52.  21.51   0.88  3.830E-02   295.22  18.414  2.301E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.29       33.  28.51   1.03  3.500E-02   338.32  11.400  2.700E-01 Ac228 
351.82      122.  11.65   1.17  3.408E-02   351.93  35.600  3.205E-01 Pb214 
569.32        6. 136.81   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.35       56.  17.30   1.54  2.394E-02   583.19  85.000  9.167E-02 Tl208 
609.43       86.  11.92   1.41  2.322E-02   609.31  45.490  2.685E-01 Bi214 
661.43        5. 120.69   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
723.95        1. 472.16   1.44  2.059E-02   723.30  20.050    PBC<MDA Eu154 
727.34        6.  65.13   1.45  2.051E-02   727.33   6.650    PBC<MDA Bi212 
779.01        2. 381.15   1.49  1.955E-02   778.90  12.970    PBC<MDA Eu152 
861.23        6. 105.27   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.58        2. 325.08   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
880.43        2. 200.29   1.57  1.789E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  4.134E-02 Pa234 
911.43       29.  27.96   1.59  1.750E-02   911.20  26.200  2.124E-01 Ac228 
968.89        5. 136.79   1.63  1.675E-02   968.96  15.900    PBC<MDA Ac228 
994.18        0. 991.59   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1111.70        3. 222.03   1.73  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.49       17.  37.47   1.74  1.507E-02  1120.29  14.910  2.438E-01 Bi214 
1174.01        1. 466.83   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.09        1. 536.13   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1409.17        4.  95.22   1.90  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.78      335.   5.60   2.04  1.229E-02  1460.82  10.550  8.161E+00 K40   
1764.21        4.  64.93   2.06  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.24    77.01        58.        46. 1.563E+03   56.75   0.597  -      sM
347.37    86.80        40.        23. 6.538E+02   84.89   0.365  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.48    63.06        84.         3.     0.001   813.23   0.796s
Th-234    370.92    92.69        69.        35.     0.013    75.73   0.829 
Ac-228    373.56    93.35        49.        38.     0.014    61.80   0.830D
U-235     373.56    93.35        49.        38.     0.014    61.80   0.830D
Eu-152    490.51   122.61        66.        16.     0.006   153.15   0.862s
Eu-154    490.91   122.71        61.        17.     0.006   138.38   0.863s
Pa-234    526.07   131.51        74.         3.     0.001   837.31   0.872s
U-235     652.51   163.14        70.        -8.    -0.003   292.34   0.907s
U-235     744.06   186.05        76.        20.     0.007   130.10   0.931s
Ra-226    744.01   186.03        74.        21.     0.008   124.76   0.932s
U-235     816.84   204.26        64.       -12.    -0.005   195.28   0.952s
Pb-212    954.38   238.66        56.       128.     0.047    24.03   1.119 
Pb-214    967.41   241.92        52.        54.     0.020    50.81   1.103s
Tl-208   1119.45   279.96        33.         3.     0.001   504.58   1.028s
Pb-214   1180.22   295.16        34.        49.     0.018    43.03   0.883 
Pb-212   1208.85   302.32        34.        -3.    -0.001  1256.13   1.052 
Ac-228   1352.64   338.29        22.        33.     0.012    57.01   1.031 
Pb-214   1406.71   351.82        33.       118.     0.044    23.31   1.166s
Pa-234   2276.32   569.32        27.         6.     0.002   273.62   1.311s
Tl-208   2332.43   583.35        20.        56.     0.021    34.60   1.537s
Bi-214   2436.71   609.43        18.        86.     0.032    23.84   1.412 
Cs-137   2644.67   661.43        18.         5.     0.002   241.37   1.392s
Eu-154   2894.68   723.95        22.         1.     0.001   944.31   1.444s
Bi-212   2908.26   727.34        14.         6.     0.002   130.26   1.448s
Eu-152   3114.90   779.01        16.         2.     0.001   762.31   1.490s
Tl-208   3443.77   861.23        18.         6.     0.002   210.54   1.554s
Eu-154   3493.15   873.58        15.         2.     0.001   650.16   1.564s
Pa-234   3520.57   880.43         8.         2.     0.001   400.59   1.571s
Ac-228   3644.55   911.43        19.        29.     0.011    55.92   1.592s
Pa-234   3780.99   945.54        21.        -1.    -0.001   882.61   1.618s
Ac-228   3874.41   968.89        22.         5.     0.002   273.59   1.634s
Eu-154   3975.59   994.18        10.         0.     0.000  1983.19   1.654s
Eu-152   4445.72  1111.70        16.         3.     0.001   444.06   1.732s
Bi-214   4480.90  1120.49        11.        17.     0.006    74.94   1.738s
Co-60    4695.01  1174.01        16.         1.     0.000   933.65   1.771s
Eu-154   5095.46  1274.09        16.         1.     0.000  1072.25   1.832s
Eu-152   5636.06  1409.17         5.         4.     0.001   190.44   1.905s
K-40     5842.62  1460.78        19.       320.     0.119    11.20   2.036 
Bi-214   7057.20  1764.21        13.         4.     0.002   129.87   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.2985E-01                                      5.12E+12             
911.20 2.124E-01 ?(  7.358E-02 2.80E+01 2.62E+01 G  
968.96 6.406E-02 -   1.367E-01 1.37E+02 1.59E+01 G  
338.32 2.700E-01  (  9.135E-02 2.85E+01 1.14E+01 G  

Energy duplication    
93.35 7.734E-01 +   3.347E-01 3.09E+01 4.10E+00 XA 

Am-241   I   4.6839E-04                                      1.58E+05             
59.54 4.684E-04 %(  1.194E-01 1.55E+04 3.59E+01 G  

Bi-212   N   1.4218E-01                                      5.12E+12             
727.33 1.422E-01 ?(P 2.094E-01 6.51E+01 6.65E+00 G  
785.37-5.841E-02 % P 1.297E+00 2.42E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.923E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.6241E-01                                      5.84E+05             
609.31 2.685E-01  (P 3.111E-02 1.19E+01 4.55E+01 G  

1120.29 2.438E-01 ?(  1.137E-01 3.75E+01 1.49E+01 G  
1764.49 8.390E-02 - P 1.745E-01 6.49E+01 1.53E+01 G  

Co-60    T   1.0801E-03                                      1.93E+03             
1332.49-6.959E-04 %(  2.189E-02 1.92E+03 1.00E+02 G  
1173.23 2.858E-03 ?(  2.158E-02 4.67E+02 9.98E+01 G  

Cs-137   I   9.5881E-03                                      1.10E+04             
661.66 9.588E-03 &(  1.781E-02 1.21E+02 8.50E+01 G  

Eu-152   I   2.9976E-02                                      4.94E+03             
344.28 2.634E-03 %(  5.716E-02 1.32E+03 2.66E+01 G  
121.78 3.829E-02 ?(  4.564E-02 7.66E+01 2.84E+01 G  
778.90 2.006E-02 ?(  1.231E-01 3.81E+02 1.30E+01 G  
964.08 0.000E+00 -   2.506E-01 1.00E+03 1.45E+01 G  

1112.08 4.380E-02 &(  1.540E-01 2.22E+02 1.34E+01 G  
1408.01 5.080E-02 ?(  6.795E-02 9.52E+01 2.09E+01 G  

Eu-154   I   1.7478E-02                                      3.14E+03             
873.18 2.586E-02 ?(  1.346E-01 3.25E+02 1.22E+01 G  
123.07 2.897E-02  (  3.094E-02 6.92E+01 4.04E+01 G  

1274.43 7.389E-03 ?(  6.419E-02 5.36E+02 3.49E+01 G  
723.30 1.138E-02 ?(  8.709E-02 4.72E+02 2.00E+01 G  

1004.72 5.974E-03 &   1.110E-01 1.14E+03 1.79E+01 G  
996.25 8.753E-03 ?(  1.414E-01 9.92E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.1610E+00                                      4.57E+11             
1460.82 8.161E+00  (P 2.579E-01 5.60E+00 1.06E+01 G  

Pa-234   N   3.6821E-02                                      1.63E+12             
131.30 1.076E-02 ?(  7.351E-02 4.19E+02 1.82E+01 G  
569.50 8.310E-02 ?(  1.783E-01 1.37E+02 9.30E+00 G  
946.00-2.138E-02 &   1.528E-01 4.41E+02 1.35E+01 G  
880.52 6.813E-04 %   1.788E-01 1.59E+04 1.05E+01 G  
883.24 4.134E-02 ?(  1.284E-01 2.00E+02 9.70E+00 G  

Pb-212   N   2.2253E-01                                      5.12E+12             
238.63 2.225E-01  (P 3.050E-02 1.20E+01 4.36E+01 G  
300.09-7.356E-02 - P 3.714E-01 6.28E+02 3.18E+00 G  

Pb-214   N   3.2051E-01                                      5.84E+05             
351.93 3.205E-01  (P 3.667E-02 1.17E+01 3.56E+01 G  
295.22 2.301E-01 - P 6.359E-02 2.15E+01 1.84E+01 G  
242.00 5.639E-01 +   1.779E-01 2.54E+01 7.27E+00 G  

Ra-226   N   3.9819E-01                                      5.84E+05             
186.21 3.982E-01 ?(  3.831E-01 6.24E+01 3.56E+00 G  

Th-234   N   4.3652E-01                                      1.63E+12             
63.30 1.597E-01 ?(  1.060E+00 4.07E+02 3.75E+00 G  
92.59 6.755E-01  (  3.766E-01 3.79E+01 4.34E+00 G  

Tl-208   N   9.1404E-02                                      5.12E+12             
583.19 9.167E-02  (P 1.673E-02 1.73E+01 8.50E+01 G  
277.37 3.496E-02 & P 1.678E-01 2.52E+02 6.60E+00 G  
860.53 8.961E-02 ?(  1.435E-01 1.05E+02 1.24E+01 G  

U-235    N   2.0965E-02                                      2.57E+11             
143.77 4.966E-03 &(  1.192E-01 1.46E+03 1.09E+01 G  
205.32-1.712E-01 +   2.633E-01 9.76E+01 5.02E+00 G  
163.36-1.083E-01 +   2.534E-01 1.46E+02 5.08E+00 G  
185.72 2.404E-02 ?(  2.420E-02 6.50E+01 5.70E+01 G  

Energy duplication    
93.35 5.505E-01 &   2.382E-01 3.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

106 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:04:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.06        84.         3.     0.001   813.23   1.597E-01   
Th-234      92.69        69.        35.     0.013    75.73   6.755E-01   
U-235       93.35        49.        38.     0.014    61.80   5.505E-01   
Eu-152     122.61        66.        16.     0.006   153.15   3.829E-02   
Eu-154     122.71        61.        17.     0.006   138.38   2.897E-02   
Pa-234     131.51        74.         3.     0.001   837.31   1.076E-02   
U-235      163.14        70.        -8.    -0.003   292.34  -1.083E-01   
U-235      186.05        76.        20.     0.007   130.10   2.404E-02   
Ra-226     186.03        74.        21.     0.008   124.76   3.982E-01   
U-235      204.26        64.       -12.    -0.005   195.28  -1.712E-01   
Pa-234     569.32        27.         6.     0.002   273.62   8.310E-02   
Cs-137     661.43        18.         5.     0.002   241.37   9.588E-03   
Eu-154     723.95        22.         1.     0.001   944.31   1.138E-02   
Eu-152     779.01        16.         2.     0.001   762.31   2.006E-02   
Eu-154     873.58        15.         2.     0.001   650.16   2.586E-02   
Pa-234     880.43         8.         2.     0.001   400.59   4.134E-02   
Pa-234     945.54        21.        -1.    -0.001   882.61  -2.138E-02   
Eu-154     994.18        10.         0.     0.000  1983.19   8.753E-03   
Eu-152    1111.70        16.         3.     0.001   444.06   4.380E-02   
Co-60     1174.01        16.         1.     0.000   933.65   2.858E-03   
Eu-154    1274.09        16.         1.     0.000  1072.25   7.389E-03   
Eu-152    1409.17         5.         4.     0.001   190.44   5.080E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:04:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.2985E-01    2.2985E-01   9.1776E-02    9.3270E-02  7.358E-02
Am-241 #A    4.6833E-04    4.6839E-04   1.4494E-01    1.4494E-01  1.194E-01
Bi-212 #A    1.4218E-01    1.4218E-01   2.6862E-01    2.6872E-01  2.094E-01
Bi-214       2.6240E-01    2.6241E-01   6.7959E-02    6.8975E-02  3.111E-02
Co-60  #A    1.0692E-03    1.0801E-03   1.0084E-02    1.0084E-02  2.189E-02
Cs-137 #A    9.5711E-03    9.5881E-03   2.3143E-02    2.3147E-02  1.781E-02
Eu-152 #A    2.9858E-02    2.9976E-02   4.5908E-02    4.5930E-02  5.716E-02
Eu-154 #A    1.7370E-02    1.7478E-02   2.4186E-02    2.4203E-02  1.346E-01
K-40         8.1610E+00    8.1610E+00   9.5746E-01    1.0413E+00  2.579E-01
Pa-234 #A    3.6821E-02    3.6821E-02   1.0075E-01    1.0117E-01  7.351E-02
Pb-212       2.2253E-01    2.2253E-01   5.5314E-02    5.7609E-02  3.050E-02
Pb-214       3.2050E-01    3.2051E-01   7.7612E-02    7.9046E-02  3.667E-02
Ra-226 #     3.9818E-01    3.9819E-01   4.9678E-01    4.9730E-01  3.831E-01
Th-234 #A    4.3652E-01    4.3652E-01   3.3057E-01    3.3313E-01  1.060E+00
Tl-208 #     9.1404E-02    9.1404E-02   3.3950E-02    3.4450E-02  1.673E-02
U-235  #A    2.0965E-02    2.0965E-02   2.7274E-02    2.7304E-02  1.192E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     9.288E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 9.2876921E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-004                Received:        04/08/13                      
Lab ID:          244533-004                    Prepared:        04/09/13 13:38                
Matrix:          Soil                          Analyzed:        05/06/13 13:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:29                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.04848 U         0.1903        0.1542            0.9     
Bismuth-212                          1.366             0.4488        0.1602                    
Bismuth-214                          0.4335            0.08875       0.03917                   
Cesium-137                          -0.00005689 U      0.02513       0.02069           0.07    
Cobalt-60                            0.01038 U         0.01230       0.02495           0.03    
Europium-152                         0.008000 U        0.02638       0.06163           0.1     
Europium-154                         0.03409 U         0.02510       0.1621            0.2     
Lead-212                             0.5448            0.08363       0.04159                   
Lead-214                             0.6105            0.09866       0.04149                   
Potassium-40                         7.776             0.9698        0.3173                    
Protactinium-234                     0.04644 U         0.09224       0.09392                   
Radium-226 (By Bismuth-214)          0.4335            0.08875       0.03917           0.2     
Thallium-208                         0.1999            0.04801       0.01954                   
Thorium-232 (By Actinium-228)        0.6604            0.1408        0.02931           0.9     
Thorium-234                          0.6555 U          0.4990        1.206                     
Uranium-235                          0.06550 U         0.03368       0.1302            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-004                   Client ID : 12-PCT-321-004        

Seqnum : 1513181870008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_008                                Batch         : 197163                       Time      : 06-MAY-2013 13:04     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.39 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.04848          0.1542       0.9      .19032           .19036           0.0042      u        

Bismuth-212                         1.366             0.1602                .44883           .45425           0.10        u        

Bismuth-214                         0.4335            0.03917               .088753          .090915          -0.028      u        

Cesium-137                          -0.00005689       0.02069      0.07     .025128          .025128          -0.0079     u        

Cobalt-60                           0.01038           0.02495      0.03     .012298          .012307          0.0025      u        

Europium-152                        0.008000          0.06163      0.1      .026382          .026386          0.013       u        

Europium-154                        0.03409           0.1621       0.2      .025095          .025158          -0.051      u        

Lead-212                            0.5448            0.04159               .083628          .094993          0.0013      u        

Lead-214                            0.6105            0.04149               .098664          .10435           0.022       u        

Potassium-40                        7.776             0.3173                .9698            1.0456           -0.50       u        

Protactinium-234                    0.04644           0.09392               .092235          .092956          0.014       u        

Radium-226 (By Bismuth-214)         0.4335            0.03917      0.2      .088753          .090915          -0.028      u        

Thallium-208                        0.1999            0.01954               .048005          .04971           0.0052      u        

Thorium-232 (By Actinium-228)       0.6604            0.02931      0.9      .14083           .14874           0.028       u        

Thorium-234                         0.6555            1.206                 .49897           .50281           0.25        u        

Uranium-235                         0.06550           0.1302       0.18     .033678          .033941          0.071       u        

u=use  

Page 1 of 1                                                                                                           1513181870008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-004          
Sample Description: 244533-004, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:29            Live Time: 2700   sec

Acquisition Time: 5/6/2013 13:04:47         Real Time: 2704   sec
Analysis Time: 5/6/2013 13:49            Dead Time: 0.14   %

Analysis Quantity: 3.054E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.604E-01      1.408E-01      1.487E-01      2.931E-02
Am-241    #AB   -4.848E-02      1.903E-01      1.904E-01      1.542E-01
Bi-212           1.366E+00      4.488E-01      4.542E-01      1.602E-01
Bi-214           4.335E-01      8.875E-02      9.092E-02      3.917E-02
Co-60     #AB    1.038E-02      1.230E-02      1.231E-02      2.495E-02
Cs-137    #AB   -5.689E-05      2.513E-02      2.513E-02      2.069E-02
Eu-152    #AB    8.000E-03      2.638E-02      2.639E-02      6.163E-02
Eu-154    #AB    3.409E-02      2.510E-02      2.516E-02      1.621E-01
K-40             7.776E+00      9.698E-01      1.046E+00      3.173E-01
Pa-234    #AB    4.644E-02      9.223E-02      9.296E-02      9.392E-02
Pb-212           5.448E-01      8.363E-02      9.499E-02      4.159E-02
Pb-214           6.105E-01      9.866E-02      1.044E-01      4.149E-02
Ra-226           1.423E+00      7.209E-01      7.274E-01      4.544E-01
Th-234    #AB    6.555E-01      4.990E-01      5.028E-01      1.206E+00
Tl-208           1.999E-01      4.801E-02      4.971E-02      1.954E-02
U-235     #AB    6.550E-02      3.368E-02      3.394E-02      1.302E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.383E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

Sample description                                             
244533-004, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_008.An1

Acquisition information
Start time:                 5/6/2013 13:04:47
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0539E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0539E+02) = 

8.8500E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1566

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.86        6. 274.85   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79       89.  19.21   0.87  2.830E-02
77.18      129.  13.73   0.87  3.008E-02
90.08       48.  30.92   0.40  3.825E-02
93.05       52.  38.06   0.89  3.953E-02    92.59   4.343  9.887E-01 Th234 

93.35   5.760  7.385E-01 U235  
93.35   4.100  1.038E+00 Ac228 
93.35   5.760  7.385E-01 U235  

93.12       60.  30.03   0.89  3.990E-02    92.59   4.343  1.137E+00 Th234 
93.35   5.760  8.497E-01 U235  
93.35   4.100  1.194E+00 Ac228 

93.15       89.  21.94   1.38  3.990E-02    92.59   4.343  1.707E+00 Th234 
93.35   5.760  1.275E+00 U235  
93.35   4.100  1.791E+00 Ac228 

119.93        7. 164.88   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.630E-02 Eu152 

122.64       34.  36.81   0.92  4.864E-02   123.07  40.400  5.683E-02 Eu154 
123.07  40.400  5.683E-02 Eu154 

154.19       23.  54.82   0.50  5.007E-02
185.97       74.  25.33   0.78  4.817E-02   185.72  57.000  8.866E-02 U235  

186.21   3.555  1.423E+00 Ra226 
185.72  57.000  8.866E-02 U235  

202.81        4. 331.55   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.981E-02 U235  

238.54      319.   7.53   1.10  4.319E-02   238.63  43.600  5.448E-01 Pb212 
241.81       76.  22.04   1.19  4.285E-02   242.00   7.268  7.960E-01 Pb214 
277.55       17.  76.19   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.01      168.  10.51   0.85  3.815E-02   295.22  18.414  7.608E-01 Pb214 
300.24       34.  41.54   1.28  3.774E-02   300.09   3.180  9.183E-01 Pb212 
338.17       73.  24.14   0.99  3.495E-02   338.32  11.400  5.983E-01 Ac228 
351.83      232.   7.87   1.26  3.404E-02   351.93  35.600  6.105E-01 Pb214 
510.95      139.  13.15   0.84  2.644E-02
571.61        7.  99.32   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.45      121.  12.01   1.10  2.415E-02   583.19  85.000  1.938E-01 Tl208 
609.27      149.   9.70   1.22  2.345E-02   609.31  45.490  4.335E-01 Bi214 
727.87       58.  16.43   0.43  2.078E-02   727.33   6.650  1.366E+00 Bi212 
785.20       32.  26.38   0.80  1.972E-02   785.37   1.110  4.823E+00 Bi212 
860.93       16.  40.22   0.49  1.851E-02   860.53  12.400  2.356E-01 Tl208 
879.39        4. 193.30   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.10      100.  10.66   1.13  1.779E-02   911.20  26.200  7.019E-01 Ac228 
944.27        4. 122.97   1.59  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.16       53.  18.33   1.95  1.704E-02   968.96  15.900  6.365E-01 Ac228 

1004.76        5. 123.49   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  5.678E-02 Eu154 

1111.22        1. 889.86   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  9.065E-03 Eu152 

1120.51       54.  16.29   1.71  1.535E-02  1120.29  14.910  7.718E-01 Bi214 
1172.94        9.  59.22   1.74  1.484E-02  1173.23  99.850  2.045E-02 Co60  
1274.60        1. 459.48   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  8.043E-03 Eu154 
1460.74      333.   5.87   2.01  1.254E-02  1460.82  10.550  7.776E+00 K40   
1620.36        5.  72.00   2.00  1.151E-02  1620.74   1.510  8.997E-01 Bi212 
1764.52       31.  16.67   1.25  1.069E-02  1764.49  15.310  6.282E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.30    74.72       127.        81. 2.848E+03   47.96   0.704  -      s 
307.83    77.11       123.       112. 3.716E+03   36.11   0.798  -        
359.65    90.08        84.        48. 1.265E+03   60.68   0.401  -      sM
615.89   154.19        68.        23. 4.593E+02  109.65   0.500 AC-228  s 

2042.19   510.95        55.       139. 5.272E+03   26.30   0.841 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.42    59.49       122.        -8.    -0.003   392.60   0.857s
Th-234    250.90    62.86       122.         6.     0.002   549.71   0.860s
Th-234    371.55    93.05       168.        52.     0.019    76.13   0.888s
U-235     372.74    93.35       130.        60.     0.022    60.05   0.888D
Ac-228    372.74    93.35       114.        89.     0.033    43.88   1.384D
Eu-152    478.96   119.93        60.         7.     0.003   329.76   0.915s
Eu-154    489.80   122.64        61.        34.     0.013    73.62   0.916s
U-235     743.24   186.05       114.        67.     0.025    51.42   0.974 
Ra-226    742.89   185.97       104.        74.     0.028    50.67   0.783 
U-235     810.21   202.81        67.         4.     0.001   663.11   0.992s
Pb-212    953.04   238.54       105.       313.     0.116    15.07   1.105 
Pb-214    966.09   241.81        89.        76.     0.028    44.08   1.192s
Tl-208   1108.97   277.55        75.        17.     0.006   152.39   1.057 
Pb-214   1178.77   295.01        53.       163.     0.060    21.03   0.846 
Pb-212   1199.68   300.24        64.        34.     0.012    83.08   1.284 
Ac-228   1351.32   338.17        71.        73.     0.027    48.28   0.994s
Pb-214   1405.95   351.83        43.       226.     0.084    15.75   1.262 
Pa-234   2284.79   571.61        20.         7.     0.003   198.63   1.305s
Tl-208   2332.16   583.45        28.       121.     0.045    24.01   1.098 
Bi-214   2435.44   609.27        30.       141.     0.052    19.40   1.215 
Bi-212   2909.86   727.87         8.        58.     0.021    32.85   0.427s
Bi-212   3139.24   785.20        11.        32.     0.012    52.76   0.800s
Tl-208   3442.22   860.93        10.        16.     0.006    80.45   0.492s
Pa-234   3516.11   879.39        25.         4.     0.001   386.60   1.543s
Pa-234   3531.69   883.28        31.        -4.    -0.001   425.34   1.545s
Ac-228   3643.01   911.10         3.       100.     0.037    21.33   1.125s
Pa-234   3775.74   944.27        10.         4.     0.002   245.95   1.589s
Ac-228   3875.35   969.16        14.        53.     0.019    36.65   1.945s
Eu-154   4017.84  1004.76        17.         5.     0.002   246.98   1.630s
Eu-152   4443.98  1111.22        13.         1.     0.000  1779.73   1.702s
Bi-214   4481.18  1120.51        16.        54.     0.020    32.58   1.708 
Co-60    4691.07  1172.94        10.         9.     0.003   118.43   1.742s
Eu-154   5098.12  1274.60        14.         1.     0.000   918.95   1.806s
K-40     5843.57  1460.74        30.       314.     0.116    11.75   2.008 
Bi-212   6483.02  1620.36         4.         5.     0.002   144.00   2.001s
Bi-214   7060.69  1764.52         5.        31.     0.012    33.33   1.248s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6038E-01                                      5.12E+12             
911.20 7.019E-01  (  2.931E-02 1.07E+01 2.62E+01 G  
968.96 6.365E-01  (  1.070E-01 1.83E+01 1.59E+01 G  
338.32 5.983E-01  (  1.619E-01 2.41E+01 1.14E+01 G  

Energy duplication    
93.35 1.791E+00 +   4.976E-01 2.19E+01 4.10E+00 XA 

Am-241   I  -4.8478E-02                                      1.58E+05             
59.54-4.848E-02 ?(  1.542E-01 1.96E+02 3.59E+01 G  

Bi-212   N   1.3662E+00                                      5.12E+12             
727.33 1.366E+00  (  1.602E-01 1.64E+01 6.65E+00 G  
785.37 4.823E+00 +   1.147E+00 2.64E+01 1.11E+00 G  

1620.74 8.997E-01 &   8.236E-01 7.20E+01 1.51E+00 G  

Bi-214   N   4.3349E-01                                      5.84E+05             
609.31 4.335E-01  (P 3.917E-02 9.70E+00 4.55E+01 G  

1120.29 7.718E-01 + P 1.314E-01 1.63E+01 1.49E+01 G  
1764.49 6.282E-01 + P 1.003E-01 1.67E+01 1.53E+01 G  

Co-60    T   1.0384E-02                                      1.93E+03             
1332.49 3.274E-04 %(  2.495E-02 4.63E+03 1.00E+02 G  
1173.23 2.045E-02 &(  1.656E-02 5.92E+01 9.98E+01 G  

Cs-137   I  -5.6888E-05                                      1.10E+04             
661.66-5.689E-05 &(  2.069E-02 2.21E+04 8.50E+01 G  

Eu-152   I   8.0004E-03                                      4.94E+03             
344.28-1.399E-03 %(  6.163E-02 2.68E+03 2.66E+01 G  
121.78 1.630E-02 &(  4.306E-02 1.65E+02 2.84E+01 G  
778.90 0.000E+00 -   1.982E-01 1.00E+03 1.30E+01 G  
964.08 1.692E-04 %   1.501E-01 5.38E+04 1.45E+01 G  

1112.08 9.065E-03 ?(  1.314E-01 8.90E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.848E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.4090E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.621E-01 1.00E+03 1.22E+01 G  
123.07 5.683E-02 ?(  3.047E-02 3.68E+01 4.04E+01 G  

1274.43 8.043E-03 ?(  5.966E-02 4.59E+02 3.49E+01 G  
723.30 0.000E+00 -   2.242E-01 1.00E+03 2.00E+01 G  

1004.72 5.678E-02 &(  1.079E-01 1.23E+02 1.79E+01 G  
996.25 0.000E+00 -   3.067E-01 1.00E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.7763E+00                                      4.57E+11             
1460.82 7.776E+00  (P 3.173E-01 5.87E+00 1.06E+01 G  

Pa-234   N   4.6435E-02                                      1.63E+12             
131.30 7.581E-04 &(  9.392E-02 7.52E+03 1.82E+01 G  
569.50 9.975E-02 ?(  1.508E-01 9.93E+01 9.30E+00 G  
946.00 5.705E-02 ?(  1.058E-01 1.23E+02 1.35E+01 G  
880.52 6.474E-02 &(  1.987E-01 1.93E+02 1.05E+01 G  
883.24-7.062E-02 +   2.401E-01 2.13E+02 9.70E+00 G  

Pb-212   N   5.4480E-01                                      5.12E+12             
238.63 5.448E-01  (P 4.159E-02 7.53E+00 4.36E+01 G  
300.09 9.183E-01 + P 5.105E-01 4.15E+01 3.18E+00 G  

Pb-214   N   6.1047E-01                                      5.84E+05             
351.93 6.105E-01  (P 4.149E-02 7.87E+00 3.56E+01 G  
295.22 7.608E-01 + P 7.921E-02 1.05E+01 1.84E+01 G  
242.00 7.960E-01 + P 2.318E-01 2.20E+01 7.27E+00 G  

Ra-226   N   1.4229E+00                                      5.84E+05             
186.21 1.423E+00  (  4.544E-01 2.53E+01 3.56E+00 G  

Th-234   N   6.5545E-01                                      1.63E+12             
63.30 2.695E-01 ?(  1.206E+00 2.75E+02 3.75E+00 G  
92.59 9.887E-01  (  5.772E-01 3.81E+01 4.34E+00 G  

Tl-208   N   1.9990E-01                                      5.12E+12             
583.19 1.938E-01  (  1.954E-02 1.20E+01 8.50E+01 G  
277.37 2.120E-01  (  2.522E-01 7.62E+01 6.60E+00 G  
860.53 2.356E-01  (  1.026E-01 4.02E+01 1.24E+01 G  

U-235    N   6.5498E-02                                      2.57E+11             
143.77-1.008E-03 %(  1.302E-01 7.85E+03 1.09E+01 G  
205.32 4.981E-02 &(  2.685E-01 3.32E+02 5.02E+00 G  
163.36-1.755E-02 %   3.544E-01 1.23E+03 5.08E+00 G  
185.72 7.964E-02  (  2.967E-02 2.57E+01 5.70E+01 G  

Energy duplication    
93.35 8.497E-01     3.792E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.49       122.        -8.    -0.003   392.60  -4.848E-02   
Th-234      62.86       122.         6.     0.002   549.71   2.695E-01   
Th-234      93.05       168.        52.     0.019    76.13   9.887E-01   
U-235       93.35       130.        60.     0.022    60.05   8.497E-01   
Eu-152     119.93        60.         7.     0.003   329.76   1.630E-02   
Eu-154     122.64        61.        34.     0.013    73.62   5.683E-02   
U-235      186.05       114.        67.     0.025    51.42   7.964E-02   
U-235      202.81        67.         4.     0.001   663.11   4.981E-02   
Pa-234     571.61        20.         7.     0.003   198.63   9.975E-02   
Pa-234     879.39        25.         4.     0.001   386.60   6.474E-02   
Pa-234     883.28        31.        -4.    -0.001   425.34  -7.062E-02   
Pa-234     944.27        10.         4.     0.002   245.95   5.705E-02   
Eu-154    1004.76        17.         5.     0.002   246.98   5.678E-02   
Eu-152    1111.22        13.         1.     0.000  1779.73   9.065E-03   
Co-60     1172.94        10.         9.     0.003   118.43   2.045E-02   
Eu-154    1274.60        14.         1.     0.000   918.95   8.043E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:49:58
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6038E-01    6.6038E-01   1.4083E-01    1.4874E-01  2.931E-02
Am-241 #A   -4.8472E-02   -4.8478E-02   1.9032E-01    1.9036E-01  1.542E-01
Bi-212       1.3662E+00    1.3662E+00   4.4883E-01    4.5425E-01  1.602E-01
Bi-214       4.3347E-01    4.3349E-01   8.8753E-02    9.0915E-02  3.917E-02
Co-60  #A    1.0280E-02    1.0384E-02   1.2298E-02    1.2307E-02  2.495E-02
Cs-137 #A   -5.6787E-05   -5.6888E-05   2.5128E-02    2.5128E-02  2.069E-02
Eu-152 #A    7.9690E-03    8.0004E-03   2.6382E-02    2.6386E-02  6.163E-02
Eu-154 #A    3.3879E-02    3.4090E-02   2.5095E-02    2.5158E-02  1.621E-01
K-40         7.7763E+00    7.7763E+00   9.6980E-01    1.0456E+00  3.173E-01
Pa-234 #A    4.6435E-02    4.6435E-02   9.2235E-02    9.2956E-02  9.392E-02
Pb-212       5.4480E-01    5.4480E-01   8.3628E-02    9.4993E-02  4.159E-02
Pb-214       6.1045E-01    6.1047E-01   9.8664E-02    1.0435E-01  4.149E-02
Ra-226       1.4228E+00    1.4229E+00   7.2093E-01    7.2736E-01  4.544E-01
Th-234 #A    6.5545E-01    6.5545E-01   4.9897E-01    5.0281E-01  1.206E+00
Tl-208       1.9990E-01    1.9990E-01   4.8005E-02    4.9710E-02  1.954E-02
U-235  #A    6.5498E-02    6.5498E-02   3.3678E-02    3.3941E-02  1.302E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.301E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3014415E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-005                Received:        04/08/13                      
Lab ID:          244533-005                    Prepared:        04/09/13 13:44                
Matrix:          Soil                          Analyzed:        05/06/13 13:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   290.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.002094 U       0.1780         0.1465            0.9    
Bismuth-212                          0.7969           0.4358         0.2364                   
Bismuth-214                          0.4875           0.1102         0.04913                  
Cesium-137                           0.003456 U       0.02470        0.01991           0.07   
Cobalt-60                            0.007160 U       0.009853       0.02748           0.03   
Europium-152                         0.02227 U        0.06251        0.03977           0.1    
Europium-154                         0.003606 U       0.03279        0.1729            0.2    
Lead-212                             0.4357           0.08841        0.04715                  
Lead-214                             0.5556           0.1033         0.04298                  
Potassium-40                        10.19             1.088          0.2943                   
Protactinium-234                     0.03439 U        0.1015         0.07408                  
Radium-226 (By Bismuth-214)          0.4875           0.1102         0.04913           0.2    
Thallium-208                         0.1477           0.04235        0.01877                  
Thorium-232 (By Actinium-228)        0.4438           0.1079         0.07978           0.9    
Thorium-234                          1.598            1.447          1.088                    
Uranium-235                          0.1715           0.1725         0.1309            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-005                   Client ID : 12-PCT-321-005        

Seqnum : 1523181871008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_008                                Batch         : 197163                       Time      : 06-MAY-2013 13:06     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 290.85 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.002094         0.1465       0.9      .17804           .17804           0.0042      u        

Bismuth-212                         0.7969            0.2364                .43577           .43768           0.10        u        

Bismuth-214                         0.4875            0.04913               .11017           .11232           -0.028      u        

Cesium-137                          0.003456          0.01991      0.07     .024699          .0247            -0.0079     u        

Cobalt-60                           0.007160          0.02748      0.03     .0098534         .0098587         0.0025      u        

Europium-152                        0.02227           0.03977      0.1      .062508          .062517          0.013       u        

Europium-154                        0.003606          0.1729       0.2      .032785          .032786          -0.051      u        

Lead-212                            0.4357            0.04715               .088408          .09386           0.0013      u        

Lead-214                            0.5556            0.04298               .10327           .10649           0.022       u        

Potassium-40                        10.19             0.2943                1.0881           1.2022           -0.50       u        

Protactinium-234                    0.03439           0.07408               .10147           .10183           0.014       u        

Radium-226 (By Bismuth-214)         0.4875            0.04913      0.2      .11017           .11232           -0.028      u        

Thallium-208                        0.1477            0.01877               .042352          .043394          0.0052      u        

Thorium-232 (By Actinium-228)       0.4438            0.07978      0.9      .1079            .11258           0.028       u        

Thorium-234                         1.598             1.088                 1.447            1.4548           0.25        u        

Uranium-235                         0.1715            0.1309       0.18     .17252           .17283           0.071       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1523181871008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-005          
Sample Description: 244533-005, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:35            Live Time: 2700   sec

Acquisition Time: 5/6/2013 13:06:03         Real Time: 2704   sec
Analysis Time: 5/6/2013 13:51            Dead Time: 0.14   %

Analysis Quantity: 2.909E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.438E-01      1.079E-01      1.126E-01      7.978E-02
Am-241    #AB   -2.094E-03      1.780E-01      1.780E-01      1.465E-01
Bi-212    #      7.969E-01      4.358E-01      4.377E-01      2.364E-01
Bi-214           4.875E-01      1.102E-01      1.123E-01      4.913E-02
Co-60     #AB    7.160E-03      9.853E-03      9.859E-03      2.748E-02
Cs-137    #AB    3.456E-03      2.470E-02      2.470E-02      1.991E-02
Eu-152    #AB    2.227E-02      6.251E-02      6.252E-02      3.977E-02
Eu-154    #AB    3.606E-03      3.279E-02      3.279E-02      1.729E-01
K-40             1.019E+01      1.088E+00      1.202E+00      2.943E-01
Pa-234     AB    3.439E-02      1.015E-01      1.018E-01      7.408E-02
Pb-212           4.357E-01      8.841E-02      9.386E-02      4.715E-02
Pb-214           5.556E-01      1.033E-01      1.065E-01      4.298E-02
Ra-226    #      6.295E-01      6.234E-01      6.244E-01      4.777E-01
Th-234           1.598E+00      1.447E+00      1.455E+00      1.088E+00
Tl-208    #      1.477E-01      4.235E-02      4.339E-02      1.877E-02
U-235            1.715E-01      1.725E-01      1.728E-01      1.309E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.553E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:51:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_008.An1               

Sample description                                             
244533-005, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_008.An1

Acquisition information
Start time:                 5/6/2013 13:06:03
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9085E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9085E+02) = 

9.2924E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:51:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1377

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.71       29.  45.29   0.85  1.671E-02    63.30   3.750  1.597E+00 Th234 
76.94       72.  25.28   0.56  2.748E-02
92.75       34.  43.74   0.88  3.682E-02    92.59   4.343  7.331E-01 Th234 
93.51       21.  72.33   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.704E-01 Ac228 
123.05        3. 454.58   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
129.03        2. 492.20   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.31       26.  50.31   0.93  4.800E-02   143.77  10.940  1.715E-01 U235  
186.09       42.  32.71   1.58  4.662E-02   185.72  57.000  5.388E-02 U235  

186.21   3.555  8.646E-01 Ra226 
186.26       30.  49.51   0.97  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.295E-01 Ra226 
238.63      240.   9.82   1.04  4.202E-02   238.63  43.600  4.357E-01 Pb212 
241.86       53.  26.29   0.78  4.172E-02   242.00   7.268  5.998E-01 Pb214 
276.94       16.  75.86   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.37      126.  12.30   0.88  3.720E-02   295.22  18.414  6.130E-01 Pb214 
300.12       44.  24.38   1.27  3.683E-02   300.09   3.180  1.295E+00 Pb212 
338.41       51.  21.96   1.04  3.412E-02   338.32  11.400  4.495E-01 Ac228 
341.57        3. 221.94   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.00      186.   8.90   1.04  3.324E-02   351.93  35.600  5.170E-01 Pb214 
582.97       86.  14.34   0.85  2.358E-02   583.19  85.000  1.477E-01 Tl208 
609.31      149.  10.39   0.92  2.287E-02   609.31  45.490  4.543E-01 Bi214 
661.60        2. 357.30   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.58       28.  27.34   1.46  2.025E-02   727.33   6.650  7.229E-01 Bi212 
860.83        2. 379.93   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
880.29        4. 147.53   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.12       49.  18.00   1.61  1.732E-02   911.20  26.200  3.739E-01 Ac228 

124 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:51:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
969.37       42.  21.10   0.78  1.658E-02   968.96  15.900  5.548E-01 Ac228 

1119.85       38.  21.87   0.33  1.494E-02  1120.29  14.910  5.886E-01 Bi214 
1174.00        8.  68.81   1.79  1.444E-02  1173.23  99.850  1.990E-02 Co60  
1407.35        3. 171.91   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.97      381.   5.08   2.14  1.219E-02  1460.82  10.550  1.019E+01 K40   
1621.13        6.  70.33   2.05  1.119E-02  1620.74   1.510  1.123E+00 Bi212 
1764.79       41.  15.08   1.17  1.039E-02  1764.49  15.310  8.856E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.87    76.94       116.        72. 2.605E+03   50.56   0.559  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.98    63.71        72.        29.     0.011    90.58   0.849s
Th-234    370.39    92.59        94.        34.     0.013    87.48   0.880D
U-235     373.44    93.35        79.       -10.    -0.004   257.46   0.880D
Ac-228    373.44    93.35       103.        21.     0.008   144.66   0.880D
Eu-152    487.22   121.82       100.        -2.    -0.001  1437.23   0.910s
Eu-154    492.12   123.05        90.         3.     0.001   909.16   0.911s
Pa-234    516.02   129.03        63.         2.     0.001   984.41   0.919s
U-235     577.11   144.31        74.        26.     0.010   100.61   0.932s
U-235     654.96   163.79       109.        -3.    -0.001  1066.89   0.952s
U-235     744.08   186.09        62.        42.     0.015    65.41   1.580s
Ra-226    744.75   186.26        97.        30.     0.011    99.02   0.975s
U-235     820.20   205.13        93.        -2.    -0.001  1237.19   0.994s
Pb-212    954.11   238.63       116.       232.     0.086    19.63   1.037 
Pb-214    966.99   241.86        61.        53.     0.020    52.58   0.781 
Tl-208   1107.23   276.94        65.        16.     0.006   151.72   1.065s
Pb-214   1180.91   295.37        42.       122.     0.045    24.59   0.877s
Pb-212   1199.87   300.12        31.        44.     0.016    48.75   1.269s
Ac-228   1352.96   338.41        35.        51.     0.019    43.93   1.044 
Eu-152   1365.58   341.57        20.         3.     0.001   443.88   1.129s
Pb-214   1407.28   352.00        40.       178.     0.066    17.79   1.042 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2330.73   582.97        22.        86.     0.032    28.67   0.851s
Bi-214   2436.07   609.31        41.       137.     0.051    20.78   0.922s
Cs-137   2645.18   661.60        21.         2.     0.001   714.61   1.411s
Eu-154   2898.56   724.96        39.        -9.    -0.004   196.21   1.461s
Bi-212   2909.04   727.58        16.        28.     0.010    54.68   1.465 
Tl-208   3442.02   860.83        20.         2.     0.001   759.85   1.569s
Pa-234   3519.85   880.29        17.         4.     0.002   295.07   1.585 
Pa-234   3532.62   883.48        22.        -2.    -0.001   813.11   1.587s
Ac-228   3643.18   911.12        20.        49.     0.018    36.00   1.608s
Ac-228   3876.22   969.37        12.        42.     0.016    42.21   0.778s
Eu-154   3990.07   997.83        29.        -8.    -0.003   216.07   1.670s
Eu-154   4011.65  1003.22        19.        -1.     0.000  1551.33   1.676s
Eu-152   4450.29  1112.85        24.        -3.    -0.001   552.58   1.750s
Bi-214   4478.27  1119.85        14.        38.     0.014    43.73   0.330s
Co-60    4694.99  1174.00        12.         8.     0.003   137.62   1.791s
Co-60    5328.59  1332.33        20.        -2.    -0.001   615.59   1.890s
Eu-152   5628.87  1407.35        10.         3.     0.001   343.83   1.934s
K-40     5843.52  1460.97        22.       381.     0.141    10.17   2.138 
Bi-212   6484.68  1621.13         5.         6.     0.002   140.65   2.047s
Bi-214   7059.91  1764.79         3.        41.     0.015    30.15   1.165s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4379E-01                                      5.12E+12             
911.20 3.739E-01 ?(P 7.978E-02 1.80E+01 2.62E+01 G  
968.96 5.548E-01  (  1.031E-01 2.11E+01 1.59E+01 G  
338.32 4.495E-01  (P 1.223E-01 2.20E+01 1.14E+01 G  

Energy duplication    
93.35 4.704E-01     5.343E-01 7.23E+01 4.10E+00 XA 

Am-241   I  -2.0940E-03                                      1.58E+05             
59.54-2.094E-03 &(  1.465E-01 4.25E+03 3.59E+01 G  

Bi-212   N   7.9689E-01                                      5.12E+12             
727.33 7.229E-01 ?(  2.364E-01 2.73E+01 6.65E+00 G  
785.37 0.000E+00 -   1.797E+00 1.00E+03 1.11E+00 G  

1620.74 1.123E+00 ?(  1.035E+00 7.03E+01 1.51E+00 G  

Bi-214   N   4.8747E-01                                      5.84E+05             
609.31 4.543E-01  (P 4.913E-02 1.04E+01 4.55E+01 G  

1120.29 5.886E-01  (P 1.344E-01 2.19E+01 1.49E+01 G  
1764.49 8.856E-01 + P 8.797E-02 1.51E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   7.1601E-03                                      1.93E+03             
1332.49-5.560E-03 ?(  2.748E-02 3.08E+02 1.00E+02 G  
1173.23 1.990E-02 &(  1.946E-02 6.88E+01 9.98E+01 G  

Cs-137   I   3.4563E-03                                      1.10E+04             
661.66 3.456E-03 ?(  1.991E-02 3.57E+02 8.50E+01 G  

Eu-152   I   2.2266E-02                                      4.94E+03             
344.28 1.127E-02 ?(  3.977E-02 2.22E+02 2.66E+01 G  
121.78-5.231E-03 +   6.163E-02 7.19E+02 2.84E+01 G  
778.90 4.489E-04 %   1.497E-01 2.03E+04 1.30E+01 G  
964.08-2.204E-03 %   1.705E-01 4.70E+03 1.45E+01 G  

1112.08-4.450E-02 &   1.974E-01 2.76E+02 1.34E+01 G  
1408.01 3.628E-02 &(  9.624E-02 1.72E+02 2.09E+01 G  

Eu-154   I   3.6061E-03                                      3.14E+03             
873.18-2.776E-03 %(  1.729E-01 3.79E+03 1.22E+01 G  
123.07 5.529E-03 &(  4.107E-02 4.55E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.857E-02 1.00E+03 3.49E+01 G  
723.30-8.063E-02 +   1.230E-01 9.81E+01 2.00E+01 G  

1004.72-9.605E-03 +   1.215E-01 7.76E+02 1.79E+01 G  
996.25-1.525E-01 +   2.555E-01 1.08E+02 1.05E+01 G  

K-40     N   1.0190E+01                                      4.57E+11             
1460.82 1.019E+01  (P 2.943E-01 5.08E+00 1.06E+01 G  

Pa-234   N   3.4389E-02                                      1.63E+12             
131.30 9.218E-03 ?(  7.408E-02 4.92E+02 1.82E+01 G  
569.50 8.545E-04 %   1.894E-01 1.35E+04 9.30E+00 G  
946.00 5.587E-03 %   1.463E-01 1.60E+03 1.35E+01 G  
880.52 7.802E-02  (  1.790E-01 1.48E+02 1.05E+01 G  
883.24-3.300E-02 +   2.170E-01 4.07E+02 9.70E+00 G  

Pb-212   N   4.3573E-01                                      5.12E+12             
238.63 4.357E-01  (P 4.715E-02 9.82E+00 4.36E+01 G  
300.09 1.295E+00 + P 3.806E-01 2.44E+01 3.18E+00 G  

Pb-214   N   5.5564E-01                                      5.84E+05             
351.93 5.170E-01  (P 4.298E-02 8.90E+00 3.56E+01 G  
295.22 6.130E-01 *(P 7.582E-02 1.23E+01 1.84E+01 G  
242.00 5.998E-01  (P 2.068E-01 2.63E+01 7.27E+00 G  

Ra-226   N   6.2953E-01                                      5.84E+05             
186.21 6.295E-01  (  4.777E-01 4.95E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.5975E+00                                      1.63E+12             
63.30 1.597E+00 &(  1.088E+00 4.53E+01 3.75E+00 G  
92.59 7.331E-01 -   4.861E-01 4.37E+01 4.34E+00 G  

Tl-208   N   1.4771E-01                                      5.12E+12             
583.19 1.477E-01 @(  1.877E-02 1.43E+01 8.50E+01 G  
277.37 2.143E-01 &   2.528E-01 7.59E+01 6.60E+00 G  
860.53 2.623E-02 -   1.608E-01 3.80E+02 1.24E+01 G  

U-235    N   1.7147E-01                                      2.57E+11             
143.77 1.715E-01 ?(  1.309E-01 5.03E+01 1.09E+01 G  
205.32-3.380E-02 -   3.424E-01 6.19E+02 5.02E+00 G  
163.36-3.947E-02 -   3.447E-01 5.33E+02 5.08E+00 G  
185.72 5.388E-02 -   2.384E-02 3.27E+01 5.70E+01 G  

Energy duplication    
93.35-1.621E-01 -   3.334E-01 1.29E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     121.82       100.        -2.    -0.001  1437.23  -5.231E-03   
Eu-154     123.05        90.         3.     0.001   909.16   5.529E-03   
Ra-226     186.26        97.        30.     0.011    99.02   6.295E-01   
Eu-152     341.57        20.         3.     0.001   443.88   1.127E-02   
Cs-137     661.60        21.         2.     0.001   714.61   3.456E-03   
Eu-154     724.96        39.        -9.    -0.004   196.21  -8.063E-02   
Eu-154     997.83        29.        -8.    -0.003   216.07  -1.525E-01   
Eu-154    1003.22        19.        -1.     0.000  1551.33  -9.605E-03   
Eu-152    1112.85        24.        -3.    -0.001   552.58  -4.450E-02   
Co-60     1174.00        12.         8.     0.003   137.62   1.990E-02   
Co-60     1332.33        20.        -2.    -0.001   615.59  -5.560E-03   
Eu-152    1407.35        10.         3.     0.001   343.83   3.628E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4379E-01    4.4379E-01   1.0790E-01    1.1258E-01  7.978E-02
Am-241 #A   -2.0937E-03   -2.0940E-03   1.7804E-01    1.7804E-01  1.465E-01
Bi-212 #     7.9689E-01    7.9689E-01   4.3577E-01    4.3768E-01  2.364E-01
Bi-214       4.8745E-01    4.8747E-01   1.1017E-01    1.1232E-01  4.913E-02
Co-60  #A    7.0881E-03    7.1601E-03   9.8534E-03    9.8587E-03  2.748E-02
Cs-137 #A    3.4502E-03    3.4563E-03   2.4699E-02    2.4700E-02  1.991E-02
Eu-152 #A    2.2178E-02    2.2266E-02   6.2508E-02    6.2517E-02  3.977E-02
Eu-154 #A    3.5838E-03    3.6061E-03   3.2785E-02    3.2786E-02  1.729E-01
K-40         1.0190E+01    1.0190E+01   1.0881E+00    1.2022E+00  2.943E-01
Pa-234  A    3.4389E-02    3.4389E-02   1.0147E-01    1.0183E-01  7.408E-02
Pb-212       4.3573E-01    4.3573E-01   8.8408E-02    9.3860E-02  4.715E-02
Pb-214       5.5562E-01    5.5564E-01   1.0327E-01    1.0649E-01  4.298E-02
Ra-226 #     6.2950E-01    6.2953E-01   6.2337E-01    6.2441E-01  4.777E-01
Th-234       1.5975E+00    1.5975E+00   1.4470E+00    1.4548E+00  1.088E+00
Tl-208 #     1.4771E-01    1.4771E-01   4.2352E-02    4.3394E-02  1.877E-02
U-235        1.7147E-01    1.7147E-01   1.7252E-01    1.7283E-01  1.309E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  131.3 to  2035.5 keV)     1.483E+01  pCi/g         
Total Decayed Activity (  131.3 to  2035.5 keV) 1.4825993E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-006                Received:        04/08/13                      
Lab ID:          244533-006                    Prepared:        04/09/13 13:51                
Matrix:          Soil                          Analyzed:        05/06/13 13:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   292.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.04996 U        0.1962        0.1588            0.9     
Bismuth-212                          0.4113           0.4689        0.3027                    
Bismuth-214                          0.8193           0.1235        0.04527                   
Cesium-137                           0.0008720 U      0.02535       0.02078           0.07    
Cobalt-60                            0.005052 U       0.01556       0.02320           0.03    
Europium-152                         0.05589 U        0.04897       0.06474           0.1     
Europium-154                         0.02715 U        0.03894       0.1910            0.2     
Lead-212                             0.5365           0.07691       0.03534                   
Lead-214                             0.9371           0.1314        0.05070                   
Potassium-40                        10.44             1.086         0.2626                    
Protactinium-234                     0.1022           0.1295        0.09498                   
Radium-226 (By Bismuth-214)          0.8193           0.1235        0.04527           0.2     
Thallium-208                         0.1762           0.04570       0.02041                   
Thorium-232 (By Actinium-228)        0.6161           0.1634        0.05605           0.9     
Thorium-234                          1.011 U          0.7850        1.230                     
Uranium-235                          0.06608 U        0.04107       0.1474            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-006                   Client ID : 12-PCT-321-006        

Seqnum : 1533181884008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_008                                Batch         : 197163                       Time      : 06-MAY-2013 13:06     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 292.67 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.04996           0.1588       0.9      .19621           .19624           0.0042      u        

Bismuth-212                         0.4113            0.3027                .46894           .46941           0.10        u        

Bismuth-214                         0.8193            0.04527               .12346           .12883           -0.028      u        

Cesium-137                          0.0008720         0.02078      0.07     .025349          .025349          -0.0079     u        

Cobalt-60                           0.005052          0.02320      0.03     .01556           .015562          0.0025      u        

Europium-152                        0.05589           0.06474      0.1      .048965          .049038          0.013       u        

Europium-154                        0.02715           0.1910       0.2      .038943          .038969          -0.051      u        

Lead-212                            0.5365            0.03534               .076906          .086145          0.0013      u        

Lead-214                            0.9371            0.05070               .13137           .13849           0.022       u        

Potassium-40                        10.44             0.2626                1.0859           1.2055           -0.50       u        

Protactinium-234                    0.1022            0.09498               .12946           .13192           0.014       u        

Radium-226 (By Bismuth-214)         0.8193            0.04527      0.2      .12346           .12883           -0.028      u        

Thallium-208                        0.1762            0.02041               .045704          .047074          0.0052      u        

Thorium-232 (By Actinium-228)       0.6161            0.05605      0.9      .16344           .16941           0.028       u        

Thorium-234                         1.011             1.230                 .78501           .79081           0.25        u        

Uranium-235                         0.06608           0.1474       0.18     .041072          .041267          0.071       u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1533181884008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-006          
Sample Description: 244533-006, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:42            Live Time: 2700   sec

Acquisition Time: 5/6/2013 13:06:55         Real Time: 2705   sec
Analysis Time: 5/6/2013 13:52            Dead Time: 0.19   %

Analysis Quantity: 2.927E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.161E-01      1.634E-01      1.694E-01      5.605E-02
Am-241    #AB    4.996E-02      1.962E-01      1.962E-01      1.588E-01
Bi-212           4.113E-01      4.689E-01      4.694E-01      3.027E-01
Bi-214           8.193E-01      1.235E-01      1.288E-01      4.527E-02
Co-60     #AB    5.052E-03      1.556E-02      1.556E-02      2.320E-02
Cs-137    #AB    8.720E-04      2.535E-02      2.535E-02      2.078E-02
Eu-152    #AB    5.589E-02      4.896E-02      4.904E-02      6.474E-02
Eu-154    #AB    2.715E-02      3.894E-02      3.897E-02      1.910E-01
K-40             1.044E+01      1.086E+00      1.206E+00      2.626E-01
Pa-234    #      1.022E-01      1.295E-01      1.319E-01      9.498E-02
Pb-212           5.365E-01      7.691E-02      8.615E-02      3.534E-02
Pb-214           9.371E-01      1.314E-01      1.385E-01      5.070E-02
Ra-226           1.174E+00      7.257E-01      7.288E-01      4.951E-01
Th-234    #AB    1.011E+00      7.850E-01      7.908E-01      1.230E+00
Tl-208           1.762E-01      4.570E-02      4.707E-02      2.041E-02
U-235     #AB    6.608E-02      4.107E-02      4.127E-02      1.474E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.643E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

Sample description                                             
244533-006, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_008.An1

Acquisition information
Start time:                 5/6/2013 13:06:55
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9267E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9267E+02) = 

9.2346E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1467

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.38        8. 196.38   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.39       25.  62.12   0.80  1.777E-02    63.30   3.750  1.270E+00 Th234 

63.30   3.750  1.270E+00 Th234 
74.73       91.  19.92   0.81  2.758E-02
77.03      137.  13.92   0.81  2.932E-02
87.18       54.  27.93   0.82  3.605E-02
89.73       53.  27.84   0.83  3.750E-02
92.50       51.  31.75   0.83  3.897E-02    92.59   4.343  1.025E+00 Th234 

93.35   5.760  7.649E-01 U235  
92.59   4.343  1.025E+00 Th234 
93.35   5.760  7.649E-01 U235  

93.09       21.  80.86   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
122.81       12. 132.36   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
130.95       23.  68.43   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
163.26        6. 254.09   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.537E-02 U235  
185.95       59.  30.90   0.99  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.174E+00 Ra226 
185.72  57.000  7.317E-02 U235  

186.14       59.  31.08   0.93  4.855E-02   185.72  57.000  7.272E-02 U235  
186.21   3.555  1.167E+00 Ra226 

205.11       12. 130.99   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.740E-01 U235  

238.69      320.   6.40   0.99  4.347E-02   238.63  43.600  5.691E-01 Pb212 
241.87       96.  15.25   0.99  4.316E-02   242.00   7.268  1.051E+00 Pb214 
277.84       32.  32.81   0.64  3.983E-02   277.37   6.600  4.152E-01 Tl208 
295.33      194.   9.64   1.11  3.829E-02   295.22  18.414  9.269E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.58       11.  89.27   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.26       58.  22.71   0.53  3.500E-02   338.32  11.400  4.989E-01 Ac228 
351.91      331.   6.91   0.99  3.408E-02   351.93  35.600  9.204E-01 Pb214 
570.21       10.  75.42   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.18      105.  12.48   1.46  2.394E-02   583.19  85.000  1.762E-01 Tl208 
609.44      260.   7.32   1.36  2.322E-02   609.31  45.490  8.193E-01 Bi214 
726.57        9.  71.73   1.44  2.059E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650    PBC<MDA Bi212 
726.87        9.  67.63   1.45  2.051E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650    PBC<MDA Bi212 
778.98        1. 688.18   1.49  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.258E-02 Eu152 
785.82       10.  68.43   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.22       17.  39.64   1.85  1.823E-02   860.53  12.400  2.542E-01 Tl208 
880.47        4. 160.53   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.43       83.  13.26   1.20  1.750E-02   911.20  26.200  6.161E-01 Ac228 
947.20        2. 308.18   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
959.12        9.  43.81   1.63  1.681E-02   964.08  14.500  1.246E-01 Eu152 

964.08  14.500  1.246E-01 Eu152 
968.73       29.  32.70   1.63  1.675E-02   968.96  15.900  3.685E-01 Ac228 

1002.13        2. 394.12   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.40       90.  13.30   0.42  1.507E-02  1120.29  14.910  1.370E+00 Bi214 
1173.57        4. 154.01   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.94        4. 180.39   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.43       11.  50.57   1.90  1.266E-02  1408.01  20.850  1.369E-01 Eu152 

1408.01  20.850  1.369E-01 Eu152 
1460.82      411.   5.01   1.63  1.229E-02  1460.82  10.550  1.044E+01 K40   
1764.50       55.  13.80   0.45  1.048E-02  1764.49  15.310  1.171E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.53    74.83       128.        67. 2.430E+03   53.65   0.760  -        
308.74    77.13       161.       115. 3.922E+03   38.94   0.788  -        
349.15    87.24        89.        51. 1.412E+03   60.62   0.831  -        
359.31    89.79        85.        55. 1.461E+03   56.80   0.682  -        
369.36    92.56       107.        48. 1.235E+03   67.24   0.829 TH-234   D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.81    59.38       105.         8.     0.003   392.76   0.792s
Th-234    253.80    63.39       106.        25.     0.009   124.24   0.796s
Th-234    369.86    92.42       145.        39.     0.014    93.19   0.829s
U-235     373.56    93.35       125.        37.     0.014    91.69   0.830D
Ac-228    373.56    93.35       129.        21.     0.008   161.72   0.830D
Eu-154    491.29   122.81       112.        12.     0.004   264.71   0.863s
Pa-234    523.83   130.95       116.        23.     0.009   136.87   0.872s
U-235     568.27   142.07       104.        -4.    -0.002   670.59   0.886s
U-235     653.00   163.26       127.         6.     0.002   508.18   0.907s
U-235     744.44   186.14       138.        59.     0.022    62.15   0.931 
Ra-226    743.69   185.95       115.        59.     0.022    61.81   0.994 
U-235     820.24   205.11       116.        12.     0.004   261.97   0.952s
Pb-212    954.47   238.69        71.       297.     0.110    14.13   0.914 
Pb-214    967.19   241.87        75.        96.     0.035    35.63   0.442s
Tl-208   1110.98   277.84        34.        32.     0.012    65.63   0.636s
Pb-214   1180.91   295.33        59.       191.     0.071    19.28   1.114s
Pb-212   1201.89   300.58        61.        11.     0.004   178.54   1.052s
Ac-228   1352.74   338.32        47.        51.     0.019    47.12   1.091s
Eu-152   1376.20   344.19        55.        -6.    -0.002   337.01   1.096s
Pb-214   1407.08   351.91        60.       326.     0.121    13.82   0.986 
Pa-234   2279.89   570.21        25.        10.     0.004   150.84   1.311s
Tl-208   2331.75   583.18        27.       105.     0.039    24.95   1.463 
Bi-214   2436.76   609.44        36.       253.     0.094    14.64   1.364 
Eu-154   2905.16   726.57        17.         9.     0.003   143.46   1.444s
Bi-212   2906.37   726.87        27.         9.     0.003   135.27   1.448s
Eu-152   3114.79   778.98        20.         1.     0.000  1376.36   1.490s
Bi-212   3142.14   785.82        21.        10.     0.004   136.87   1.495 
Tl-208   3443.70   861.22        10.        17.     0.006    79.27   1.850 
Eu-154   3488.08   872.31        27.        -2.    -0.001   866.56   1.563s
Pa-234   3520.72   880.47        22.         4.     0.002   321.05   1.569s
Ac-228   3644.56   911.43        10.        83.     0.031    26.53   1.199s
Pa-234   3787.65   947.20        20.         2.     0.001   616.37   1.618s
Eu-152   3835.32   959.12         3.         9.     0.003    87.62   1.631s
Ac-228   3873.78   968.73        30.        29.     0.011    65.40   1.634s
Eu-154   3986.91   997.01        26.        -3.    -0.001   432.88   1.654s
Eu-154   4007.36  1002.13        17.         2.     0.001   788.24   1.660s
Bi-214   4480.52  1120.40        14.        90.     0.033    26.59   0.423s
Co-60    4693.27  1173.57        19.         4.     0.002   308.01   1.771s
Eu-154   5098.87  1274.94        27.         4.     0.002   360.78   1.832s
Eu-152   5633.09  1408.43         9.        11.     0.004   101.14   1.905s
K-40     5842.74  1460.82        18.       396.     0.147    10.02   1.630 
Bi-214   7058.38  1764.50         6.        55.     0.020    27.60   0.453s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1611E-01                                      5.12E+12             
911.20 6.161E-01  (  5.605E-02 1.33E+01 2.62E+01 G  
968.96 3.685E-01 -   1.630E-01 3.27E+01 1.59E+01 G  
338.32 4.397E-01 -   1.375E-01 2.36E+01 1.14E+01 G  

Energy duplication    
93.35 4.380E-01 -   5.615E-01 8.09E+01 4.10E+00 XA 

Am-241   I   4.9956E-02                                      1.58E+05             
59.54 4.996E-02 &(  1.588E-01 1.96E+02 3.59E+01 G  

Bi-212   N   4.1128E-01                                      5.12E+12             
727.33 2.205E-01 ?(P 3.027E-01 6.76E+01 6.65E+00 G  
785.37 1.554E+00  (P 1.680E+00 6.84E+01 1.11E+00 G  

1620.74-2.467E-03 %   1.265E+00 3.11E+04 1.51E+00 G  

Bi-214   N   8.1928E-01                                      5.84E+05             
609.31 8.193E-01  (P 4.527E-02 7.32E+00 4.55E+01 G  

1120.29 1.370E+00 +   1.327E-01 1.33E+01 1.49E+01 G  
1764.49 1.171E+00 + P 1.224E-01 1.38E+01 1.53E+01 G  

Co-60    T   5.0518E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.320E-02 1.00E+03 1.00E+02 G  
1173.23 1.011E-02 ?(  2.435E-02 1.54E+02 9.98E+01 G  

Cs-137   I   8.7198E-04                                      1.10E+04             
661.66 8.720E-04 &(  2.078E-02 1.45E+03 8.50E+01 G  

Eu-152   I   5.5885E-02                                      4.94E+03             
344.28-2.399E-02 ?(  6.474E-02 1.69E+02 2.66E+01 G  
121.78-2.739E-04 %   5.032E-02 1.12E+04 2.84E+01 G  
778.90 1.258E-02 &(  1.410E-01 6.88E+02 1.30E+01 G  
964.08 1.246E-01 ?(  5.767E-02 4.38E+01 1.45E+01 G  

1112.08 0.000E+00 -   2.329E-01 1.00E+03 1.34E+01 G  
1408.01 1.369E-01 &(  9.039E-02 5.06E+01 2.09E+01 G  

Eu-154   I   2.7145E-02                                      3.14E+03             
873.18-2.718E-02 &(  1.910E-01 4.33E+02 1.22E+01 G  
123.07 2.036E-02  (  4.330E-02 1.32E+02 4.04E+01 G  

1274.43 3.044E-02 ?(  8.711E-02 1.80E+02 3.49E+01 G  
723.30 7.614E-02 ?(  7.984E-02 7.17E+01 2.00E+01 G  

1004.72 1.806E-02 ?(  1.148E-01 3.94E+02 1.79E+01 G  
996.25-6.826E-02 +   2.357E-01 2.16E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0439E+01                                      4.57E+11             
1460.82 1.044E+01  (P 2.626E-01 5.01E+00 1.06E+01 G  

Pa-234   N   1.0215E-01                                      1.63E+12             
131.30 8.838E-02  (  9.498E-02 6.84E+01 1.82E+01 G  
569.50 1.562E-01  (  1.769E-01 7.54E+01 9.30E+00 G  
946.00 3.126E-02 -   1.547E-01 3.08E+02 1.35E+01 G  
880.52 7.808E-02 &(  1.970E-01 1.61E+02 1.05E+01 G  
883.24 5.882E-03 %   2.060E-01 2.13E+03 9.70E+00 G  

Pb-212   N   5.3647E-01                                      5.12E+12             
238.63 5.365E-01  (P 3.534E-02 7.06E+00 4.36E+01 G  
300.09 3.260E-01 & P 5.165E-01 8.93E+01 3.18E+00 G  

Pb-214   N   9.3712E-01                                      5.84E+05             
351.93 9.204E-01  (P 5.070E-02 6.91E+00 3.56E+01 G  
295.22 9.269E-01 *(P 8.674E-02 9.64E+00 1.84E+01 G  
242.00 1.045E+00  (  2.204E-01 1.78E+01 7.27E+00 G  

Ra-226   N   1.1742E+00                                      5.84E+05             
186.21 1.174E+00  (  4.951E-01 3.09E+01 3.56E+00 G  

Th-234   N   1.0109E+00                                      1.63E+12             
63.30 1.270E+00  (  1.230E+00 6.21E+01 3.75E+00 G  
92.59 7.873E-01  (  5.675E-01 4.66E+01 4.34E+00 G  

Tl-208   N   1.7620E-01                                      5.12E+12             
583.19 1.762E-01  (P 2.041E-02 1.25E+01 8.50E+01 G  
277.37 4.152E-01 + P 1.770E-01 3.28E+01 6.60E+00 G  
860.53 2.542E-01 +   1.126E-01 3.96E+01 1.24E+01 G  

U-235    N   6.6082E-02                                      2.57E+11             
143.77-2.697E-02 &(  1.474E-01 3.35E+02 1.09E+01 G  
205.32 1.740E-01 &(  3.663E-01 1.31E+02 5.02E+00 G  
163.36 8.537E-02 ?(  3.530E-01 2.54E+02 5.08E+00 G  
185.72 7.272E-02  (  3.380E-02 3.11E+01 5.70E+01 G  

Energy duplication    
93.35 5.580E-01 ?   3.935E-01 4.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.38       105.         8.     0.003   392.76   4.996E-02   
Th-234      63.39       106.        25.     0.009   124.24   1.270E+00   
Th-234      92.42       145.        39.     0.014    93.19   7.873E-01   
U-235       93.35       125.        37.     0.014    91.69   5.580E-01   
Eu-154     122.81       112.        12.     0.004   264.71   2.036E-02   
Pa-234     130.95       116.        23.     0.009   136.87   8.838E-02   
U-235      142.07       104.        -4.    -0.002   670.59  -2.697E-02   
U-235      163.26       127.         6.     0.002   508.18   8.537E-02   
U-235      186.14       138.        59.     0.022    62.15   7.272E-02   
U-235      205.11       116.        12.     0.004   261.97   1.740E-01   
Eu-152     344.19        55.        -6.    -0.002   337.01  -2.399E-02   
Pa-234     570.21        25.        10.     0.004   150.84   1.562E-01   
Eu-154     726.57        17.         9.     0.003   143.46   7.614E-02   
Eu-152     778.98        20.         1.     0.000  1376.36   1.258E-02   
Eu-154     872.31        27.        -2.    -0.001   866.56  -2.718E-02   
Pa-234     880.47        22.         4.     0.002   321.05   7.808E-02   
Pa-234     947.20        20.         2.     0.001   616.37   3.126E-02   
Eu-152     959.12         3.         9.     0.003    87.62   1.246E-01   
Eu-154     997.01        26.        -3.    -0.001   432.88  -6.826E-02   
Eu-154    1002.13        17.         2.     0.001   788.24   1.806E-02   
Co-60     1173.57        19.         4.     0.002   308.01   1.011E-02   
Eu-154    1274.94        27.         4.     0.002   360.78   3.044E-02   
Eu-152    1408.43         9.        11.     0.004   101.14   1.369E-01   

P - Peakbackground subtraction

140 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 13:52:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1611E-01    6.1611E-01   1.6344E-01    1.6941E-01  5.605E-02
Am-241 #A    4.9950E-02    4.9956E-02   1.9621E-01    1.9624E-01  1.588E-01
Bi-212  C    4.1128E-01    4.1128E-01   4.6894E-01    4.6941E-01  3.027E-01
Bi-214       8.1925E-01    8.1928E-01   1.2346E-01    1.2883E-01  4.527E-02
Co-60  #A    5.0010E-03    5.0518E-03   1.5560E-02    1.5562E-02  2.320E-02
Cs-137 #A    8.7044E-04    8.7198E-04   2.5349E-02    2.5349E-02  2.078E-02
Eu-152 #A    5.5665E-02    5.5885E-02   4.8965E-02    4.9038E-02  6.474E-02
Eu-154 #A    2.6978E-02    2.7145E-02   3.8943E-02    3.8969E-02  1.910E-01
K-40         1.0439E+01    1.0439E+01   1.0859E+00    1.2055E+00  2.626E-01
Pa-234 #C    1.0215E-01    1.0215E-01   1.2946E-01    1.3192E-01  9.498E-02
Pb-212       5.3647E-01    5.3647E-01   7.6906E-02    8.6145E-02  3.534E-02
Pb-214       9.3709E-01    9.3712E-01   1.3137E-01    1.3849E-01  5.070E-02
Ra-226       1.1741E+00    1.1742E+00   7.2573E-01    7.2882E-01  4.951E-01
Th-234 #A    1.0109E+00    1.0109E+00   7.8501E-01    7.9081E-01  1.230E+00
Tl-208       1.7620E-01    1.7620E-01   4.5704E-02    4.7074E-02  2.041E-02
U-235  #A    6.6082E-02    6.6082E-02   4.1072E-02    4.1267E-02  1.474E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.470E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.4698715E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-007                Received:        04/08/13                      
Lab ID:          244533-007                    Prepared:        04/09/13 14:01                
Matrix:          Soil                          Analyzed:        05/06/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 11:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001477 U       0.1624         0.1337            0.9     
Bismuth-212                          0.9790           0.4027         0.1650                    
Bismuth-214                          0.4085           0.08802        0.04041                   
Cesium-137                           0.005391 U       0.02247        0.01788           0.07    
Cobalt-60                           -0.01037 U        0.03120        0.02446           0.03    
Europium-152                         0.04005 U        0.07109        0.04227           0.1     
Europium-154                         0.01521 U        0.04067        0.1358            0.2     
Lead-212                             0.6085           0.08217        0.03999                   
Lead-214                             0.4893           0.08684        0.04151                   
Potassium-40                         9.056            0.9504         0.2650                    
Protactinium-234                     0.02961 U        0.03837        0.09153                   
Radium-226 (By Bismuth-214)          0.4085           0.08802        0.04041           0.2     
Thallium-208                         0.1827           0.03995        0.01598                   
Thorium-232 (By Actinium-228)        0.5916           0.1305         0.05359           0.9     
Thorium-234                          0.8469 U         0.6891         1.075                     
Uranium-235                          0.07366 U        0.04472        0.1552            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-007                   Client ID : 12-PCT-321-007        

Seqnum : 1513181870009.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_009                                Batch         : 197163                       Time      : 06-MAY-2013 14:30     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.27 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.001477          0.1337       0.9      .16238           .16238           0.0042      u        

Bismuth-212                         0.9790            0.1650                .40267           .40578           0.10        u        

Bismuth-214                         0.4085            0.04041               .088015          .089953          -0.028      u        

Cesium-137                          0.005391          0.01788      0.07     .022465          .022467          -0.0079     u        

Cobalt-60                           -0.01037          0.02446      0.03     .031203          .031207          0.0025      u        

Europium-152                        0.04005           0.04227      0.1      .071093          .07113           0.013       u        

Europium-154                        0.01521           0.1358       0.2      .04067           .040678          -0.051      u        

Lead-212                            0.6085            0.03999               .082167          .096352          0.0013      u        

Lead-214                            0.4893            0.04151               .086839          .09101           0.022       u        

Potassium-40                        9.056             0.2650                .95035           1.0537           -0.50       u        

Protactinium-234                    0.02961           0.09153               .038374          .039075          0.014       u        

Radium-226 (By Bismuth-214)         0.4085            0.04041      0.2      .088015          .089953          -0.028      u        

Thallium-208                        0.1827            0.01598               .039949          .041655          0.0052      u        

Thorium-232 (By Actinium-228)       0.5916            0.05359      0.9      .13051           .13737           0.028       u        

Thorium-234                         0.8469            1.075                 .68913           .69377           0.25        u        

Uranium-235                         0.07366           0.1552       0.18     .044716          .044967          0.071       u        

u=use  

Page 1 of 1                                                                                                           1513181870009.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-007          
Sample Description: 244533-007, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 11:48            Live Time: 2700   sec

Acquisition Time: 5/6/2013 14:30:22         Real Time: 2704   sec
Analysis Time: 5/6/2013 15:15            Dead Time: 0.13   %

Analysis Quantity: 3.393E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.916E-01      1.305E-01      1.374E-01      5.359E-02
Am-241    #AB    1.477E-03      1.624E-01      1.624E-01      1.337E-01
Bi-212           9.790E-01      4.027E-01      4.058E-01      1.650E-01
Bi-214           4.085E-01      8.801E-02      8.995E-02      4.041E-02
Co-60     #AB   -1.037E-02      3.120E-02      3.121E-02      2.446E-02
Cs-137    #AB    5.391E-03      2.247E-02      2.247E-02      1.788E-02
Eu-152    #AB    4.005E-02      7.109E-02      7.113E-02      4.227E-02
Eu-154    #AB    1.521E-02      4.067E-02      4.068E-02      1.358E-01
K-40             9.056E+00      9.503E-01      1.054E+00      2.650E-01
Pa-234    #AB    2.961E-02      3.837E-02      3.907E-02      9.153E-02
Pb-212           6.085E-01      8.217E-02      9.635E-02      3.999E-02
Pb-214           4.893E-01      8.684E-02      9.101E-02      4.151E-02
Ra-226    #      1.031E+00      5.729E-01      5.771E-01      3.664E-01
Th-234    #AB    8.469E-01      6.891E-01      6.938E-01      1.075E+00
Tl-208           1.827E-01      3.995E-02      4.165E-02      1.598E-02
U-235     #AB    7.366E-02      4.472E-02      4.497E-02      1.552E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.436E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_009.An1               

Sample description                                             
244533-007, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_009.An1

Acquisition information
Start time:                 5/6/2013 14:30:22
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3927E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3927E+02) = 

7.9662E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 11:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0960

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.19       24.  68.40   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.26      104.  18.86   0.88  3.019E-02
92.95       44.  39.56   0.89  3.990E-02    92.59   4.343  7.572E-01 Th234 

93.35   5.760  5.656E-01 U235  
93.35   4.100  7.946E-01 Ac228 
93.35   5.760  5.656E-01 U235  

92.97       42.  44.08   0.89  3.953E-02    92.59   4.343  7.144E-01 Th234 
93.35   5.760  5.336E-01 U235  
93.35   4.100  7.497E-01 Ac228 

93.07       56.  33.34   0.79  3.990E-02    92.59   4.343  9.625E-01 Th234 
93.35   5.760  7.189E-01 U235  
93.35   4.100  1.010E+00 Ac228 

122.40       19.  91.15   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
125.07        6. 270.53   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.17       11. 155.25   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.182E-02 U235  
163.15       19.  66.72   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.273E-01 U235  
185.92       60.  27.79   1.09  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.031E+00 Ra226 
185.72  57.000  6.423E-02 U235  

185.95       52.  30.35   0.97  4.819E-02   185.72  57.000  5.594E-02 U235  
186.21   3.555  8.978E-01 Ra226 

205.37       11. 117.17   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.451E-01 U235  

238.60      391.   6.65   0.97  4.318E-02   238.63  43.600  6.036E-01 Pb212 
241.62       79.  22.38   1.45  4.285E-02   242.00   7.268  7.449E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.45        7. 168.66   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.16      116.  14.65   1.18  3.814E-02   295.22  18.414  4.680E-01 Pb214 
300.22       28.  44.03   1.08  3.774E-02   300.09   3.180  6.763E-01 Pb212 
338.49       85.  20.25   0.58  3.494E-02   338.32  11.400  6.297E-01 Ac228 
344.53        9.  98.14   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.79      211.   8.72   1.16  3.405E-02   351.93  35.600  5.003E-01 Pb214 
510.99      138.  12.27   0.69  2.644E-02
570.10        7. 103.69   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.15      127.  10.93   0.80  2.416E-02   583.19  85.000  1.827E-01 Tl208 
609.32      156.  10.23   1.16  2.345E-02   609.31  45.490  4.085E-01 Bi214 
661.97        3. 208.38   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.32       43.  20.57   0.67  2.078E-02   727.33   6.650  9.180E-01 Bi212 
779.45        3. 246.08   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
786.56       10.  75.80   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.00        2. 303.16   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.70        1. 465.15   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.46        6. 101.95   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.13       96.  12.26   1.46  1.779E-02   911.20  26.200  6.065E-01 Ac228 
964.66        2. 672.16   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.14       50.  23.12   1.61  1.704E-02   968.96  15.900  5.398E-01 Ac228 

1003.89        5. 133.70   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.06       44.  21.83   0.66  1.535E-02  1120.29  14.910  5.723E-01 Bi214 
1273.54        1. 756.52   1.81  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.57        7.  88.75   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      425.   5.01   1.93  1.254E-02  1460.82  10.550  9.056E+00 K40   
1764.28       16.  25.57   2.07  1.069E-02  1764.49  15.310  2.967E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.44    77.26       124.       104. 3.461E+03   37.73   0.883  -        
2042.36   510.99        42.       138. 5.234E+03   24.53   0.686 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.21    63.19       120.        24.     0.009   136.81   0.860s
Th-234    371.21    92.97       147.        42.     0.015    88.16   0.888s
U-235     372.74    93.35       130.        44.     0.016    79.11   0.888D
Ac-228    372.74    93.35       117.        56.     0.021    66.67   0.787D
Eu-152    488.84   122.40       138.        19.     0.007   182.30   0.915s
Eu-154    499.51   125.07       109.         6.     0.002   541.06   0.916s
Pa-234    520.47   130.32       144.       -13.    -0.005   258.08   0.924s
U-235     575.84   144.17       153.        11.     0.004   310.49   0.936s
U-235     651.70   163.15        75.        19.     0.007   133.44   0.954s
U-235     742.84   185.95        99.        52.     0.019    60.71   0.974s
Ra-226    742.70   185.92        83.        60.     0.022    55.57   1.092s
U-235     820.44   205.37        84.        11.     0.004   234.34   0.992s
Pb-212    953.27   238.60       120.       385.     0.143    13.30   0.967 
Pb-214    965.36   241.62       101.        79.     0.029    44.75   1.450s
Tl-208   1108.59   277.45        69.         7.     0.003   337.33   1.057s
Pb-214   1179.40   295.16        70.       111.     0.041    29.30   1.183s
Pb-212   1199.59   300.22        68.        28.     0.010    88.06   1.077 
Ac-228   1352.61   338.49        66.        85.     0.031    40.50   0.581s
Eu-152   1376.77   344.53        32.         9.     0.003   196.27   1.116s
Pb-214   1405.77   351.79        54.       205.     0.076    17.44   1.157 
Pa-234   2278.76   570.10        23.         7.     0.003   207.39   1.305s
Tl-208   2330.96   583.15        23.       127.     0.047    21.86   0.804s
Bi-214   2435.65   609.32        39.       148.     0.055    20.46   1.163 
Cs-137   2646.22   661.97        24.         3.     0.001   416.75   1.378s
Eu-154   2889.26   722.72        31.        -2.    -0.001   680.18   1.426s
Bi-212   2907.67   727.32        11.        43.     0.016    41.13   0.673s
Eu-152   3116.23   779.45        24.         3.     0.001   492.17   1.468s
Bi-212   3144.67   786.56        24.        10.     0.004   151.59   1.473s
Tl-208   3442.52   861.00        21.         2.     0.001   606.31   1.528s
Eu-154   3493.33   873.70        19.         1.     0.001   930.31   1.537s
Pa-234   3535.98   884.36        15.        -1.     0.000  1813.00   1.543s
Pa-234   3532.41   883.46        19.         6.     0.002   203.89   1.545s
Ac-228   3643.11   911.13        13.        96.     0.035    24.53   1.456 
Pa-234   3785.11   946.61        25.        -3.    -0.001   448.11   1.589s
Eu-152   3857.36   964.66        70.         2.     0.001  1344.32   1.602s
Ac-228   3875.27   969.14        41.        50.     0.018    46.24   1.605s
Eu-154   3977.15   994.59        21.        -2.    -0.001   591.23   1.624s
Eu-154   4014.38  1003.89        17.         5.     0.002   267.40   1.630s
Bi-214   4479.36  1120.06        18.        44.     0.016    43.65   0.656s
Eu-154   5093.85  1273.54        26.         1.     0.000  1513.03   1.805s
Co-60    5329.45  1332.37        23.        -5.    -0.002   300.88   1.840s
Eu-152   5630.61  1407.57        14.         7.     0.002   177.50   1.885s
K-40     5843.51  1460.72        26.       406.     0.150    10.02   1.931 
Bi-212   6478.07  1619.12        11.        -1.     0.000   912.22   2.001s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.74  1764.28         9.        16.     0.006    51.13   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9162E-01                                      5.12E+12             
911.20 6.065E-01  (  5.359E-02 1.23E+01 2.62E+01 G  
968.96 5.398E-01 ?(  1.623E-01 2.31E+01 1.59E+01 G  
338.32 6.297E-01  (  1.402E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 1.010E+00 +   4.546E-01 3.33E+01 4.10E+00 XA 

Am-241   I   1.4767E-03                                      1.58E+05             
59.54 1.477E-03 &(  1.337E-01 5.50E+03 3.59E+01 G  

Bi-212   N   9.7901E-01                                      5.12E+12             
727.33 9.180E-01  (  1.650E-01 2.06E+01 6.65E+00 G  
785.37 1.344E+00 &(  1.525E+00 7.58E+01 1.11E+00 G  

1620.74-1.818E-01 -   1.335E+00 4.56E+02 1.51E+00 G  

Bi-214   N   4.0845E-01                                      5.84E+05             
609.31 4.085E-01  (P 4.041E-02 1.02E+01 4.55E+01 G  

1120.29 5.723E-01 + P 1.260E-01 2.18E+01 1.49E+01 G  
1764.49 2.967E-01 - P 1.232E-01 2.56E+01 1.53E+01 G  

Co-60    T  -1.0371E-02                                      1.93E+03             
1332.49-1.037E-02 ?(  2.446E-02 1.50E+02 1.00E+02 G  
1173.23 6.189E-05 %   2.099E-02 2.06E+04 9.98E+01 G  

Cs-137   I   5.3906E-03                                      1.10E+04             
661.66 5.391E-03 ?(  1.788E-02 2.08E+02 8.50E+01 G  

Eu-152   I   4.0053E-02                                      4.94E+03             
344.28 2.787E-02 &(  4.227E-02 9.81E+01 2.66E+01 G  
121.78 4.056E-02 &(  5.894E-02 9.11E+01 2.84E+01 G  
778.90 3.343E-02 &(  1.316E-01 2.46E+02 1.30E+01 G  
964.08 2.113E-02 ?(  2.326E-01 6.72E+02 1.45E+01 G  

1112.08-4.103E-03 %   1.274E-01 1.89E+03 1.34E+01 G  
1408.01 7.217E-02 ?(  9.476E-02 8.87E+01 2.09E+01 G  

Eu-154   I   1.5209E-02                                      3.14E+03             
873.18 1.803E-02 ?(  1.358E-01 4.65E+02 1.22E+01 G  
123.07 8.357E-03 ?(  3.679E-02 2.71E+02 4.04E+01 G  

149 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:15:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 5.836E-03 &(  7.207E-02 7.57E+02 3.49E+01 G  
723.30-1.678E-02 +   9.228E-02 3.40E+02 2.00E+01 G  

1004.72 4.711E-02 ?(  9.740E-02 1.34E+02 1.79E+01 G  
996.25-3.792E-02 +   1.799E-01 2.96E+02 1.05E+01 G  

K-40     N   9.0564E+00                                      4.57E+11             
1460.82 9.056E+00  (P 2.650E-01 5.01E+00 1.06E+01 G  

Pa-234   N   2.9607E-02                                      1.63E+12             
131.30-4.405E-02 ?(  9.153E-02 1.29E+02 1.82E+01 G  
569.50 9.145E-02 ?(  1.456E-01 1.04E+02 9.30E+00 G  
946.00-4.071E-02 +   1.456E-01 2.24E+02 1.35E+01 G  
880.52-9.502E-03 +   1.405E-01 9.06E+02 1.05E+01 G  
883.24 1.085E-01 ?(  1.682E-01 1.02E+02 9.70E+00 G  

Pb-212   N   6.0850E-01                                      5.12E+12             
238.63 6.036E-01  (P 3.999E-02 6.65E+00 4.36E+01 G  
300.09 6.763E-01 ?(P 4.717E-01 4.40E+01 3.18E+00 G  

Pb-214   N   4.8929E-01                                      5.84E+05             
351.93 5.003E-01  (P 4.151E-02 8.72E+00 3.56E+01 G  
295.22 4.680E-01 @(P 8.170E-02 1.47E+01 1.84E+01 G  
242.00 7.449E-01 + P 2.222E-01 2.24E+01 7.27E+00 G  

Ra-226   N   1.0308E+00                                      5.84E+05             
186.21 1.031E+00 @(  3.664E-01 2.78E+01 3.56E+00 G  

Th-234   N   8.4685E-01                                      1.63E+12             
63.30 1.000E+00  (  1.075E+00 6.84E+01 3.75E+00 G  
92.59 7.144E-01 *(  4.856E-01 4.41E+01 4.34E+00 G  

Tl-208   N   1.8274E-01                                      5.12E+12             
583.19 1.827E-01  (  1.598E-02 1.09E+01 8.50E+01 G  
277.37 8.061E-02 -   2.184E-01 1.69E+02 6.60E+00 G  
860.53 2.832E-02 -   1.379E-01 3.03E+02 1.24E+01 G  

U-235    N   7.3657E-02                                      2.57E+11             
143.77 6.182E-02 &(  1.552E-01 1.55E+02 1.09E+01 G  
205.32 1.451E-01 &(  2.711E-01 1.17E+02 5.02E+00 G  
163.36 2.273E-01 &(  2.350E-01 6.67E+01 5.08E+00 G  
185.72 5.594E-02 @(  2.489E-02 3.04E+01 5.70E+01 G  

Energy duplication    
93.35 5.656E-01 *   3.408E-01 3.96E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.19       120.        24.     0.009   136.81   1.000E+00   
Th-234      92.97       147.        42.     0.015    88.16   7.144E-01   
U-235       93.35       130.        44.     0.016    79.11   5.656E-01   
Eu-152     122.40       138.        19.     0.007   182.30   4.056E-02   
Eu-154     125.07       109.         6.     0.002   541.06   8.357E-03   
Pa-234     130.32       144.       -13.    -0.005   258.08  -4.405E-02   
U-235      144.17       153.        11.     0.004   310.49   6.182E-02   
U-235      163.15        75.        19.     0.007   133.44   2.273E-01   
U-235      185.95        99.        52.     0.019    60.71   5.594E-02   
U-235      205.37        84.        11.     0.004   234.34   1.451E-01   
Eu-152     344.53        32.         9.     0.003   196.27   2.787E-02   
Pa-234     570.10        23.         7.     0.003   207.39   9.145E-02   
Cs-137     661.97        24.         3.     0.001   416.75   5.391E-03   
Eu-154     722.72        31.        -2.    -0.001   680.18  -1.678E-02   
Eu-152     779.45        24.         3.     0.001   492.17   3.343E-02   
Eu-154     873.70        19.         1.     0.001   930.31   1.803E-02   
Pa-234     884.36        15.        -1.     0.000  1813.00  -9.502E-03   
Pa-234     883.46        19.         6.     0.002   203.89   1.085E-01   
Pa-234     946.61        25.        -3.    -0.001   448.11  -4.071E-02   
Eu-152     964.66        70.         2.     0.001  1344.32   2.113E-02   
Eu-154     994.59        21.        -2.    -0.001   591.23  -3.792E-02   
Eu-154    1003.89        17.         5.     0.002   267.40   4.711E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    1273.54        26.         1.     0.000  1513.03   5.836E-03   
Co-60     1332.37        23.        -5.    -0.002   300.88  -1.037E-02   
Eu-152    1407.57        14.         7.     0.002   177.50   7.217E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9162E-01    5.9162E-01   1.3051E-01    1.3737E-01  5.359E-02
Am-241 #A    1.4765E-03    1.4767E-03   1.6238E-01    1.6238E-01  1.337E-01
Bi-212       9.7901E-01    9.7901E-01   4.0267E-01    4.0578E-01  1.650E-01
Bi-214       4.0844E-01    4.0845E-01   8.8015E-02    8.9953E-02  4.041E-02
Co-60  #A   -1.0266E-02   -1.0371E-02   3.1203E-02    3.1207E-02  2.446E-02
Cs-137 #A    5.3810E-03    5.3906E-03   2.2465E-02    2.2467E-02  1.788E-02
Eu-152 #A    3.9895E-02    4.0053E-02   7.1093E-02    7.1130E-02  4.227E-02
Eu-154 #A    1.5115E-02    1.5209E-02   4.0670E-02    4.0678E-02  1.358E-01
K-40         9.0564E+00    9.0564E+00   9.5035E-01    1.0537E+00  2.650E-01
Pa-234 #A    2.9607E-02    2.9607E-02   3.8374E-02    3.9075E-02  9.153E-02
Pb-212       6.0850E-01    6.0850E-01   8.2167E-02    9.6352E-02  3.999E-02
Pb-214       4.8928E-01    4.8929E-01   8.6839E-02    9.1010E-02  4.151E-02
Ra-226 #     1.0308E+00    1.0308E+00   5.7289E-01    5.7714E-01  3.664E-01
Th-234 #A    8.4685E-01    8.4685E-01   6.8913E-01    6.9377E-01  1.075E+00
Tl-208       1.8274E-01    1.8274E-01   3.9949E-02    4.1655E-02  1.598E-02
U-235  #A    7.3657E-02    7.3657E-02   4.4716E-02    4.4967E-02  1.552E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.335E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3346850E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-008                Received:        04/08/13                      
Lab ID:          244533-008                    Prepared:        04/09/13 14:06                
Matrix:          Soil                          Analyzed:        05/06/13 14:31                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   311.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 12:57                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05746 U        0.1658         0.1327            0.9     
Bismuth-212                          0.2206 U         0.3097         0.2253                    
Bismuth-214                          0.2574           0.09204        0.04343                   
Cesium-137                          -0.004411 U       0.02711        0.02186           0.07    
Cobalt-60                            0.003988 U       0.01331        0.02220           0.03    
Europium-152                         0.001445 U       0.06003        0.04931           0.1     
Europium-154                         0.02139 U        0.03153        0.1642            0.2     
Lead-212                             0.2888           0.06604        0.03485                   
Lead-214                             0.3307           0.07519        0.03839                   
Potassium-40                         8.082            0.9814         0.3138                    
Protactinium-234                     0.03470 U        0.09462        0.07591                   
Radium-226 (By Bismuth-214)          0.2574           0.09204        0.04343           0.2     
Thallium-208                         0.1142           0.03977        0.01739                   
Thorium-232 (By Actinium-228)        0.3873           0.09965        0.05260           0.9     
Thorium-234                          1.034            1.288          0.9907                    
Uranium-235                          0.04091 U        0.02583        0.1338            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-008                   Client ID : 12-PCT-321-008        

Seqnum : 1523181871009.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_009                                Batch         : 197163                       Time      : 06-MAY-2013 14:31     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 311.13 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.05746          0.1327       0.9      .16583           .16588           0.0042      u        

Bismuth-212                         0.2206            0.2253                .30968           .30989           0.10        u        

Bismuth-214                         0.2574            0.04343               .092037          .092762          -0.028      u        

Cesium-137                          -0.004411         0.02186      0.07     .02711           .027111          -0.0079     u        

Cobalt-60                           0.003988          0.02220      0.03     .013305          .013306          0.0025      u        

Europium-152                        0.001445          0.04931      0.1      .060034          .060034          0.013       u        

Europium-154                        0.02139           0.1642       0.2      .031526          .031546          -0.051      u        

Lead-212                            0.2888            0.03485               .066044          .06927           0.0013      u        

Lead-214                            0.3307            0.03839               .075193          .076767          0.022       u        

Potassium-40                        8.082             0.3138                .98142           1.0619           -0.50       u        

Protactinium-234                    0.03470           0.07591               .094618          .09501           0.014       u        

Radium-226 (By Bismuth-214)         0.2574            0.04343      0.2      .092037          .092762          -0.028      u        

Thallium-208                        0.1142            0.01739               .039774          .04044           0.0052      u        

Thorium-232 (By Actinium-228)       0.3873            0.05260      0.9      .099647          .10351           0.028       u        

Thorium-234                         1.034             0.9907                1.2879           1.2916           0.25        u        

Uranium-235                         0.04091           0.1338       0.18     .025829          .025948          0.071       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-008          
Sample Description: 244533-008, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 12:57            Live Time: 2700   sec

Acquisition Time: 5/6/2013 14:31:18         Real Time: 2704   sec
Analysis Time: 5/6/2013 15:16            Dead Time: 0.13   %

Analysis Quantity: 3.111E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.873E-01      9.965E-02      1.035E-01      5.260E-02
Am-241    #AB   -5.746E-02      1.658E-01      1.659E-01      1.327E-01
Bi-212    #AB    2.206E-01      3.097E-01      3.099E-01      2.253E-01
Bi-214           2.574E-01      9.204E-02      9.276E-02      4.343E-02
Co-60     #AB    3.988E-03      1.331E-02      1.331E-02      2.220E-02
Cs-137    #AB   -4.411E-03      2.711E-02      2.711E-02      2.186E-02
Eu-152    #AB    1.445E-03      6.003E-02      6.003E-02      4.931E-02
Eu-154    #AB    2.139E-02      3.153E-02      3.155E-02      1.642E-01
K-40             8.082E+00      9.814E-01      1.062E+00      3.138E-01
Pa-234    #AB    3.470E-02      9.462E-02      9.501E-02      7.591E-02
Pb-212           2.888E-01      6.604E-02      6.927E-02      3.485E-02
Pb-214           3.307E-01      7.519E-02      7.677E-02      3.839E-02
Ra-226    #      1.059E+00      5.402E-01      5.436E-01      3.373E-01
Th-234    #      1.034E+00      1.288E+00      1.292E+00      9.907E-01
Tl-208           1.142E-01      3.977E-02      4.044E-02      1.739E-02
U-235     #AB    4.091E-02      2.583E-02      2.595E-02      1.338E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.188E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:16:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

Sample description                                             
244533-008, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_009.An1

Acquisition information
Start time:                 5/6/2013 14:31:18
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1113E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1113E+02) = 

8.6867E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:16:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 12:57:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0920

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.20       20.  62.31   0.85  1.671E-02    63.30   3.750  1.033E+00 Th234 
74.79       36.  33.73   0.86  2.583E-02
77.10       66.  21.13   0.86  2.749E-02
93.22       22.  71.79   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.604E-01 Ac228 
93.35   5.760  3.277E-01 U235  
93.35   5.760  3.277E-01 U235  

93.25       25.  60.74   0.88  3.718E-02    92.59   4.343  4.995E-01 Th234 
93.35   4.100  5.238E-01 Ac228 
93.35   5.760  3.729E-01 U235  

93.25       25.  60.74   0.88  3.718E-02    92.59   4.343  4.995E-01 Th234 
93.35   4.100  5.238E-01 Ac228 
93.35   5.760  3.729E-01 U235  

123.52       16.  73.69   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
131.32        5. 250.36   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
163.45        4. 298.22   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.952E-02 U235  
186.06       43.  31.57   0.97  4.662E-02   185.72  57.000  5.227E-02 U235  

186.21   3.555  8.388E-01 Ra226 
185.72  57.000  5.227E-02 U235  

186.23       54.  25.51   0.77  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.059E+00 Ra226 

238.56      172.  10.92   0.85  4.203E-02   238.63  43.600  2.888E-01 Pb212 
241.73       46.  30.86   0.94  4.172E-02   242.00   7.268  4.853E-01 Pb214 
277.24       17.  61.26   1.06  3.864E-02   277.37   6.600  2.116E-01 Tl208 
295.23       69.  18.09   1.38  3.721E-02   295.22  18.414  3.223E-01 Pb214 
299.70       15.  62.80   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:16:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.40       50.  25.22   0.96  3.412E-02   338.32  11.400  4.120E-01 Ac228 
351.94      131.  11.54   1.17  3.324E-02   351.93  35.600  3.351E-01 Pb214 
572.65        1. 779.34   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.18       70.  17.42   0.99  2.357E-02   583.19  85.000  1.130E-01 Tl208 
609.32       86.  15.46   0.73  2.287E-02   609.31  45.490  2.278E-01 Bi214 
727.33        9.  70.20   1.46  2.025E-02   727.33   6.650    PBC<MDA Bi212 
860.47        8.  73.48   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
879.78        5. 136.32   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.34       49.  17.12   2.35  1.732E-02   911.20  26.200  3.465E-01 Ac228 
969.20       36.  21.69   0.62  1.658E-02   968.96  15.900  4.369E-01 Ac228 

1120.48       24.  27.35   0.35  1.494E-02  1120.29  14.910  3.479E-01 Bi214 
1173.38        4. 166.82   1.79  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1460.89      342.   5.73   1.52  1.219E-02  1460.82  10.550  8.082E+00 K40   
1764.86        7.  47.68   2.11  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.73    74.66        62.        28. 1.080E+03   86.58   0.722  -      s 
307.94    76.96        68.        58. 2.102E+03   49.06   0.570  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.82    58.66        73.        -9.    -0.003   288.61   0.845s
Th-234    252.94    63.20        69.        20.     0.007   124.62   0.849s
Th-234    372.91    93.22       112.        22.     0.008   143.59   0.879s
Ac-228    373.44    93.35       101.        25.     0.009   121.48   0.880D
U-235     373.44    93.35       101.        25.     0.009   121.48   0.880D
Eu-152    487.07   121.78        82.        -2.    -0.001  1053.97   0.910s
Eu-154    494.02   123.52        62.        16.     0.006   147.38   0.911s
Pa-234    525.17   131.32        76.         5.     0.002   500.71   0.919s
U-235     575.02   143.79        88.        -4.    -0.001   735.04   0.932s
U-235     653.59   163.45        60.         4.     0.001   596.44   0.952s
U-235     743.96   186.06        71.        43.     0.016    63.14   0.974s
Ra-226    744.64   186.23        56.        54.     0.020    51.01   0.773s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:16:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.82   238.56        73.       164.     0.061    21.84   0.848 
Pb-214    966.48   241.73        59.        46.     0.017    61.71   0.938 
Tl-208   1108.42   277.24        44.        17.     0.006   122.53   1.064 
Pb-214   1180.33   295.23        42.        69.     0.025    36.18   1.379s
Pb-212   1198.20   299.70        52.        15.     0.006   125.60   1.086 
Ac-228   1352.91   338.40        42.        50.     0.018    50.44   0.964 
Pb-214   1407.03   351.94        37.       123.     0.046    23.07   1.169 
Pa-234   2289.49   572.65        23.         1.     0.000  1558.68   1.332s
Tl-208   2331.57   583.18        22.        70.     0.026    34.83   0.992s
Bi-214   2436.11   609.32        36.        74.     0.027    30.93   0.732s
Cs-137   2646.86   662.02        29.        -3.    -0.001   614.64   1.411s
Eu-154   2891.68   723.24        32.        -6.    -0.002   292.69   1.461s
Bi-212   2908.05   727.33        16.         9.     0.003   140.40   1.465s
Eu-152   3106.39   776.92        20.        -1.     0.000   979.71   1.506s
Bi-212   3135.82   784.28        26.        -4.    -0.001   371.67   1.511s
Tl-208   3440.58   860.47        15.         8.     0.003   146.95   1.569s
Pa-234   3517.83   879.78        19.         5.     0.002   272.65   1.585s
Pa-234   3529.57   882.72        26.        -6.    -0.002   257.21   1.587s
Ac-228   3644.06   911.34        10.        49.     0.018    34.24   2.347s
Ac-228   3875.54   969.20         7.        36.     0.013    43.37   0.622s
Eu-154   3987.20   997.11        29.        -5.    -0.002   305.07   1.670s
Eu-154   4027.76  1007.25        19.        -2.    -0.001   761.71   1.676s
Bi-214   4480.83  1120.48        12.        24.     0.009    54.71   0.348s
Co-60    4692.50  1173.38        17.         4.     0.001   333.64   1.791s
Eu-154   5098.11  1274.74        16.        -1.     0.000  1677.29   1.855s
K-40     5843.19  1460.89        29.       323.     0.120    11.47   1.523 
Bi-214   7060.18  1764.86        10.         7.     0.003    95.35   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8729E-01                                      5.12E+12             
911.20 3.465E-01  (P 5.260E-02 1.71E+01 2.62E+01 G  
968.96 4.369E-01  (  7.629E-02 2.17E+01 1.59E+01 G  
338.32 4.120E-01  (P 1.252E-01 2.52E+01 1.14E+01 G  

Energy duplication    
93.35 5.238E-01     4.948E-01 6.07E+01 4.10E+00 XA 

Am-241   I  -5.7456E-02                                      1.58E+05             
59.54-5.746E-02 ?(  1.327E-01 1.44E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:16:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   2.2057E-01                                      5.12E+12             
727.33 2.206E-01 ?(  2.253E-01 7.02E+01 6.65E+00 G  
785.37-6.023E-01 &   1.776E+00 1.86E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.332E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.5743E-01                                      5.84E+05             
609.31 2.278E-01  (P 4.343E-02 1.55E+01 4.55E+01 G  

1120.29 3.479E-01  (P 1.162E-01 2.74E+01 1.49E+01 G  
1764.49 1.481E-01 - P 1.496E-01 4.77E+01 1.53E+01 G  

Co-60    T   3.9878E-03                                      1.93E+03             
1332.49-3.983E-04 %(  2.220E-02 3.39E+03 1.00E+02 G  
1173.23 8.380E-03 &(  2.189E-02 1.67E+02 9.98E+01 G  

Cs-137   I  -4.4107E-03                                      1.10E+04             
661.66-4.411E-03 ?(  2.186E-02 3.07E+02 8.50E+01 G  

Eu-152   I   1.4452E-03                                      4.94E+03             
344.28 1.445E-03 %(  4.931E-02 2.08E+03 2.66E+01 G  
121.78-6.051E-03 +   5.215E-02 5.27E+02 2.84E+01 G  
778.90-1.710E-02 +   1.358E-01 4.90E+02 1.30E+01 G  
964.08 0.000E+00 -   2.762E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.808E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 &   1.135E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.1391E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.642E-01 1.00E+03 1.22E+01 G  
123.07 2.783E-02 ?(  3.179E-02 7.37E+01 4.04E+01 G  

1274.43-4.728E-03 +   6.465E-02 8.39E+02 3.49E+01 G  
723.30-4.533E-02 +   1.047E-01 1.46E+02 2.00E+01 G  

1004.72-1.864E-02 +   1.145E-01 3.81E+02 1.79E+01 G  
996.25-9.887E-02 +   2.380E-01 1.53E+02 1.05E+01 G  

K-40     N   8.0820E+00                                      4.57E+11             
1460.82 8.082E+00  (P 3.138E-01 5.73E+00 1.06E+01 G  

Pa-234   N   3.4703E-02                                      1.63E+12             
131.30 1.871E-02 ?(  7.591E-02 2.50E+02 1.82E+01 G  
569.50 1.268E-02 ?(  1.613E-01 7.79E+02 9.30E+00 G  
946.00 0.000E+00 -   2.143E-01 1.00E+03 1.35E+01 G  
880.52 8.194E-02 &(  1.733E-01 1.36E+02 1.05E+01 G  
883.24-1.111E-01 +   2.230E-01 1.29E+02 9.70E+00 G  

Pb-212   N   2.8879E-01                                      5.12E+12             
238.63 2.888E-01  (P 3.485E-02 1.09E+01 4.36E+01 G  
300.09 4.161E-01 + P 4.625E-01 6.28E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.3073E-01                                      5.84E+05             
351.93 3.351E-01  (P 3.839E-02 1.15E+01 3.56E+01 G  
295.22 3.223E-01  (P 7.122E-02 1.81E+01 1.84E+01 G  
242.00 4.853E-01 + P 1.903E-01 3.09E+01 7.27E+00 G  

Ra-226   N   1.0589E+00                                      5.84E+05             
186.21 1.059E+00 *(  3.373E-01 2.55E+01 3.56E+00 G  

Th-234   N   1.0335E+00                                      1.63E+12             
63.30 1.033E+00 ?(  9.907E-01 6.23E+01 3.75E+00 G  
92.59 4.389E-01 -   4.956E-01 7.18E+01 4.34E+00 G  

Tl-208   N   1.1419E-01                                      5.12E+12             
583.19 1.130E-01  (  1.739E-02 1.74E+01 8.50E+01 G  
277.37 2.116E-01 +   1.959E-01 6.13E+01 6.60E+00 G  
860.53 1.221E-01 ?(  1.307E-01 7.35E+01 1.24E+01 G  

U-235    N   4.0907E-02                                      2.57E+11             
143.77-2.233E-02 ?(  1.338E-01 3.68E+02 1.09E+01 G  
205.32 1.078E-03 %   2.632E-01 1.48E+04 5.02E+00 G  
163.36 4.952E-02 ?(  2.396E-01 2.98E+02 5.08E+00 G  
185.72 5.227E-02 &(  2.382E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 3.729E-01 ?   3.522E-01 6.07E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.66        73.        -9.    -0.003   288.61  -5.746E-02   
U-235       93.35       101.        25.     0.009   121.48   3.729E-01   
Eu-152     121.78        82.        -2.    -0.001  1053.97  -6.051E-03   
Eu-154     123.52        62.        16.     0.006   147.38   2.783E-02   
Pa-234     131.32        76.         5.     0.002   500.71   1.871E-02   
U-235      143.79        88.        -4.    -0.001   735.04  -2.233E-02   
U-235      163.45        60.         4.     0.001   596.44   4.952E-02   
U-235      186.06        71.        43.     0.016    63.14   5.227E-02   
Pa-234     572.65        23.         1.     0.000  1558.68   1.268E-02   
Cs-137     662.02        29.        -3.    -0.001   614.64  -4.411E-03   
Eu-154     723.24        32.        -6.    -0.002   292.69  -4.533E-02   
Eu-152     776.92        20.        -1.     0.000   979.71  -1.710E-02   
Pa-234     879.78        19.         5.     0.002   272.65   8.194E-02   
Pa-234     882.72        26.        -6.    -0.002   257.21  -1.111E-01   
Eu-154     997.11        29.        -5.    -0.002   305.07  -9.887E-02   
Eu-154    1007.25        19.        -2.    -0.001   761.71  -1.864E-02   
Co-60     1173.38        17.         4.     0.001   333.64   8.380E-03   
Eu-154    1274.74        16.        -1.     0.000  1677.29  -4.728E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8729E-01    3.8729E-01   9.9647E-02    1.0351E-01  5.260E-02
Am-241 #A   -5.7448E-02   -5.7456E-02   1.6583E-01    1.6588E-01  1.327E-01
Bi-212 #A    2.2057E-01    2.2057E-01   3.0968E-01    3.0989E-01  2.253E-01
Bi-214       2.5742E-01    2.5743E-01   9.2037E-02    9.2762E-02  4.343E-02
Co-60  #A    3.9477E-03    3.9878E-03   1.3305E-02    1.3306E-02  2.220E-02
Cs-137 #A   -4.4029E-03   -4.4107E-03   2.7110E-02    2.7111E-02  2.186E-02
Eu-152 #A    1.4395E-03    1.4452E-03   6.0034E-02    6.0034E-02  4.931E-02
Eu-154 #A    2.1259E-02    2.1391E-02   3.1526E-02    3.1546E-02  1.642E-01
K-40         8.0820E+00    8.0820E+00   9.8142E-01    1.0619E+00  3.138E-01
Pa-234 #A    3.4703E-02    3.4703E-02   9.4618E-02    9.5010E-02  7.591E-02
Pb-212       2.8879E-01    2.8879E-01   6.6044E-02    6.9270E-02  3.485E-02
Pb-214       3.3072E-01    3.3073E-01   7.5193E-02    7.6767E-02  3.839E-02
Ra-226 #     1.0589E+00    1.0589E+00   5.4019E-01    5.4357E-01  3.373E-01
Th-234 #     1.0335E+00    1.0335E+00   1.2879E+00    1.2916E+00  9.907E-01
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Tl-208       1.1419E-01    1.1419E-01   3.9774E-02    4.0440E-02  1.739E-02
U-235  #A    4.0907E-02    4.0907E-02   2.5829E-02    2.5948E-02  1.338E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.052E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.0519340E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-009                Received:        04/08/13                      
Lab ID:          244533-009                    Prepared:        04/09/13 14:12                
Matrix:          Soil                          Analyzed:        05/06/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03550 U        0.1123         0.08940           0.9     
Bismuth-212                         -0.05492 U        8.285          0.2527                    
Bismuth-214                          0.1404           0.04892        0.02674                   
Cesium-137                           0.002582 U       0.01874        0.01506           0.07    
Cobalt-60                            0 U              0.01469        0.01210           0.03    
Europium-152                         0.007103 U       0.02289        0.05216           0.1     
Europium-154                         0.01515 U        0.02487        0.1547            0.2     
Lead-212                             0.1360           0.03961        0.02152                   
Lead-214                             0.1352           0.04607        0.03317                   
Potassium-40                         6.448            0.8234         0.2378                    
Protactinium-234                     0.04792 U        0.07882        0.05576                   
Radium-226 (By Bismuth-214)          0.1404           0.04892        0.02674           0.2     
Thallium-208                         0.04022          0.02825        0.02009                   
Thorium-232 (By Actinium-228)        0.1825           0.08095        0.04313           0.9     
Thorium-234                          0.3957 U         0.4457         0.6932                    
Uranium-235                          0.03462 U        0.02924        0.09519           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-009                   Client ID : 12-PCT-321-009        

Seqnum : 1533181884009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_009                                Batch         : 197163                       Time      : 06-MAY-2013 14:32     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329.33 g                     Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03550           0.08940      0.9      .11233           .11236           0.0042      u        

Bismuth-212                         -0.05492          0.2527                8.285            8.285            0.10        u        

Bismuth-214                         0.1404            0.02674               .048923          .049328          -0.028      u        

Cesium-137                          0.002582          0.01506      0.07     .018737          .018737          -0.0079     u        

Cobalt-60                           0                 0.01210      0.03     .014693          .014693          0.0025      u        

Europium-152                        0.007103          0.05216      0.1      .022891          .022893          0.013       u        

Europium-154                        0.01515           0.1547       0.2      .024867          .02488           -0.051      u        

Lead-212                            0.1360            0.02152               .03961           .040814          0.0013      u        

Lead-214                            0.1352            0.03317               .046065          .046497          0.022       u        

Potassium-40                        6.448             0.2378                .82342           .88466           -0.50       u        

Protactinium-234                    0.04792           0.05576               .078817          .079712          0.014       u        

Radium-226 (By Bismuth-214)         0.1404            0.02674      0.2      .048923          .049328          -0.028      u        

Thallium-208                        0.04022           0.02009               .028245          .028362          0.0052      u        

Thorium-232 (By Actinium-228)       0.1825            0.04313      0.9      .080953          .082022          0.028       u        

Thorium-234                         0.3957            0.6932                .44571           .44728           0.25        u        

Uranium-235                         0.03462           0.09519      0.18     .029238          .029313          0.071       u        

u=use  

Page 1 of 1                                                                                                           1533181884009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-009          
Sample Description: 244533-009, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:06            Live Time: 2700   sec

Acquisition Time: 5/6/2013 14:32:03         Real Time: 2704   sec
Analysis Time: 5/6/2013 15:17            Dead Time: 0.16   %

Analysis Quantity: 3.293E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.825E-01      8.095E-02      8.202E-02      4.313E-02
Am-241    #AB    3.550E-02      1.123E-01      1.124E-01      8.940E-02
Bi-212    #AB   -5.492E-02      8.285E+00      8.285E+00      2.527E-01
Bi-214           1.404E-01      4.892E-02      4.933E-02      2.674E-02
Co-60     #AB    0.000E+00      1.469E-02      1.469E-02      1.210E-02
Cs-137    #AB    2.582E-03      1.874E-02      1.874E-02      1.506E-02
Eu-152    #AB    7.103E-03      2.289E-02      2.289E-02      5.216E-02
Eu-154    #AB    1.515E-02      2.487E-02      2.488E-02      1.547E-01
K-40             6.448E+00      8.234E-01      8.847E-01      2.378E-01
Pa-234    #AB    4.792E-02      7.882E-02      7.971E-02      5.576E-02
Pb-212           1.360E-01      3.961E-02      4.081E-02      2.152E-02
Pb-214           1.352E-01      4.607E-02      4.650E-02      3.317E-02
Ra-226    #      4.364E-01      3.860E-01      3.868E-01      2.833E-01
Th-234    #AB    3.957E-01      4.457E-01      4.473E-01      6.932E-01
Tl-208    #      4.022E-02      2.825E-02      2.836E-02      2.009E-02
U-235     #AB    3.462E-02      2.924E-02      2.931E-02      9.519E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    8.057E+00

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_009.An1               

Sample description                                             
244533-009, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_009.An1

Acquisition information
Start time:                 5/6/2013 14:32:03
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2933E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2933E+02) = 

8.2067E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    7 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0534

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.51        6. 158.22   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.31       12.  81.53   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
92.77       15.  77.72   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.62        2. 596.23   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.402E-02 U235  
93.62        2. 713.24   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.011E-02 U235  
122.27        4. 313.84   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
124.76        4. 288.13   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
130.82       11.  94.45   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.43       21.  41.39   0.51  5.032E-02
143.73       12.  95.02   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
185.72       25.  44.23   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.364E-01 Ra226 
185.73       26.  42.22   0.93  4.855E-02   185.72  57.000  2.899E-02 U235  

186.21   3.555  4.653E-01 Ra226 
238.64       89.  13.85   0.72  4.348E-02   238.63  43.600  1.360E-01 Pb212 
241.89       29.  42.71   0.63  4.315E-02   242.00   7.268  2.772E-01 Pb214 
295.26       35.  24.85   0.43  3.829E-02   295.22  18.414  1.500E-01 Pb214 
338.31       31.  29.83   0.30  3.500E-02   338.32  11.400  2.377E-01 Ac228 
351.93       78.  18.59   0.48  3.408E-02   351.93  35.600  1.830E-01 Pb214 
583.27       27.  30.42   1.32  2.394E-02   583.19  85.000  4.022E-02 Tl208 
609.37       52.  15.26   1.16  2.322E-02   609.31  45.490  1.499E-01 Bi214 
661.21        2. 362.79   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
882.57        4. 134.64   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
910.93       26.  28.12   1.42  1.750E-02   911.20  26.200  1.737E-01 Ac228 
969.23       14.  52.41   1.63  1.675E-02   968.96  15.900  1.575E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1004.12        3. 214.62   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1112.61        3. 216.10   1.73  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.08        8.  84.45   1.74  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1275.03        5.  82.05   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.81      275.   6.05   1.76  1.229E-02  1460.82  10.550  6.448E+00 K40   

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.32    59.51        42.         6.     0.002   316.45   0.792 
Th-234    249.51    62.31        43.        12.     0.004   163.06   0.796s
Th-234    371.26    92.77        57.        15.     0.005   155.44   0.829s
Ac-228    373.56    93.35        60.         2.     0.001  1192.46   0.830D
U-235     373.56    93.35        60.         2.     0.001  1426.47   0.830D
Eu-152    489.15   122.27        64.         4.     0.001   627.68   0.862s
Eu-154    499.10   124.76        56.         4.     0.001   576.25   0.863s
Pa-234    523.31   130.82        51.        11.     0.004   188.90   0.872s
U-235     574.94   143.73        55.        12.     0.004   190.04   0.886s
U-235     742.79   185.73        49.        26.     0.010    84.45   0.931s
Ra-226    742.74   185.72        48.        25.     0.009    88.45   0.932s
U-235     819.85   205.01        46.        -5.    -0.002   363.71   0.952s
Pb-212    954.29   238.64        33.        85.     0.031    27.69   0.719s
Pb-214    967.29   241.89        46.        29.     0.011    85.43   0.632s
Pb-214   1180.64   295.26        25.        35.     0.013    49.71   0.429s
Pb-212   1200.51   300.24        47.        -5.    -0.002   544.70   1.052s
Ac-228   1352.71   338.31        20.        31.     0.012    59.67   0.305s
Eu-152   1376.45   344.25        46.        -3.    -0.001   595.01   1.096s
Pb-214   1407.81   352.09        32.        51.     0.019    37.96   1.104s
Tl-208   2332.13   583.27        33.        27.     0.010    60.84   1.323s
Bi-214   2436.49   609.37        16.        52.     0.019    30.52   1.156 
Cs-137   2643.80   661.21        16.         2.     0.001   725.59   1.392s
Eu-152   3114.75   778.97        21.        -3.    -0.001   392.85   1.490s
Bi-212   3139.79   785.23        22.        -3.    -0.001   492.70   1.495s
Eu-154   3492.72   873.47        23.        -2.    -0.001   677.80   1.564s
Pa-234   3516.25   879.35        23.        -7.    -0.003   210.26   1.569s
Pa-234   3529.12   882.57        11.         4.     0.001   269.29   1.571s
Ac-228   3642.55   910.93         8.        26.     0.010    56.24   1.424 
Pa-234   3781.66   945.71        18.        -2.    -0.001   704.00   1.618s
Ac-228   3875.76   969.23        19.        14.     0.005   104.82   1.634s
Eu-154   4015.33  1004.12        14.         3.     0.001   429.25   1.660s
Eu-152   4449.35  1112.61        16.         3.     0.001   432.21   1.732s
Bi-214   4479.24  1120.08        20.         8.     0.003   168.89   1.738s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   5099.24  1275.03         7.         5.     0.002   164.10   1.832s
K-40     5842.72  1460.81        19.       275.     0.102    12.10   1.756 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.8249E-01                                      5.12E+12             
911.20 1.737E-01  (  4.313E-02 2.81E+01 2.62E+01 G  
968.96 1.575E-01 ?(  1.167E-01 5.24E+01 1.59E+01 G  
338.32 2.377E-01  (  7.898E-02 2.98E+01 1.14E+01 G  

Energy duplication    
93.35 3.375E-02 }   3.392E-01 5.96E+02 4.10E+00 XA 

Am-241   I   3.5498E-02                                      1.58E+05             
59.54 3.550E-02 &(  8.940E-02 1.58E+02 3.59E+01 G  

Bi-212   N  -5.4917E-02                                      5.12E+12             
727.33-5.492E-02 %(P 2.527E-01 3.64E+03 6.65E+00 G  
785.37-4.711E-01 + P 1.548E+00 2.46E+02 1.11E+00 G  

1620.74-8.195E-03 %   9.477E-01 7.03E+03 1.51E+00 G  

Bi-214   N   1.4035E-01                                      5.84E+05             
609.31 1.499E-01  (P 2.674E-02 1.53E+01 4.55E+01 G  

1120.29 1.111E-01 &(  1.408E-01 8.44E+01 1.49E+01 G  
1764.49-7.341E-02 % P 2.202E-01 1.00E+03 1.53E+01 G  

Cs-137   I   2.5823E-03                                      1.10E+04             
661.66 2.582E-03 &(  1.506E-02 3.63E+02 8.50E+01 G  

Eu-152   I   7.1025E-03                                      4.94E+03             
344.28-1.083E-02 ?(  5.216E-02 2.98E+02 2.66E+01 G  
121.78 8.141E-03 ?(  4.151E-02 3.14E+02 2.84E+01 G  
778.90-4.087E-02 +   1.271E-01 1.96E+02 1.30E+01 G  
964.08 0.000E+00 +   2.888E-01 1.00E+03 1.45E+01 G  

1112.08 4.046E-02 ?(  1.382E-01 2.16E+02 1.34E+01 G  
1408.01 1.038E-03 %   8.935E-02 5.23E+03 2.09E+01 G  

Eu-154   I   1.5154E-02                                      3.14E+03             
873.18-2.831E-02 ?(  1.547E-01 3.39E+02 1.22E+01 G  
123.07 5.837E-03 ?(  2.726E-02 2.88E+02 4.04E+01 G  

1274.43 3.505E-02 ?(  4.045E-02 8.20E+01 3.49E+01 G  
723.30 0.000E+00 -   1.047E-01 1.00E+03 2.00E+01 G  

1004.72 2.696E-02 ?(  9.123E-02 2.15E+02 1.79E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:17:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
996.25 3.051E-03 %   1.401E-01 2.80E+03 1.05E+01 G  

K-40     N   6.4478E+00                                      4.57E+11             
1460.82 6.448E+00  (P 2.378E-01 6.05E+00 1.06E+01 G  

Pa-234   N   4.7922E-02                                      1.63E+12             
131.30 3.777E-02 ?(  5.576E-02 9.45E+01 1.82E+01 G  
569.50-5.754E-03 %   1.200E-01 1.27E+03 9.30E+00 G  
946.00-2.282E-02 -   1.292E-01 3.52E+02 1.35E+01 G  
880.52-1.114E-01 +   1.799E-01 1.05E+02 1.05E+01 G  
883.24 6.697E-02 ?(  1.374E-01 1.35E+02 9.70E+00 G  

Pb-212   N   1.3601E-01                                      5.12E+12             
238.63 1.360E-01  (P 2.152E-02 1.38E+01 4.36E+01 G  
300.09-1.251E-01 - P 4.026E-01 2.72E+02 3.18E+00 G  

Pb-214   N   1.3520E-01                                      5.84E+05             
351.93 1.276E-01 ?(P 3.317E-02 1.90E+01 3.56E+01 G  
295.22 1.500E-01  (P 5.043E-02 2.49E+01 1.84E+01 G  
242.00 2.772E-01 +   1.538E-01 4.27E+01 7.27E+00 G  

Ra-226   N   4.3640E-01                                      5.84E+05             
186.21 4.364E-01  (  2.833E-01 4.42E+01 3.56E+00 G  

Th-234   N   3.9569E-01                                      1.63E+12             
63.30 5.515E-01 &(  6.932E-01 8.15E+01 3.75E+00 G  
92.59 2.612E-01 &(  3.148E-01 7.77E+01 4.34E+00 G  

Tl-208   N   4.0215E-02                                      5.12E+12             
583.19 4.022E-02  (P 2.009E-02 3.04E+01 8.50E+01 G  
277.37-5.604E-03 % P 2.395E-01 1.00E+03 6.60E+00 G  
860.53 0.000E+00 -   1.494E-01 1.00E+03 1.24E+01 G  

U-235    N   3.4622E-02                                      2.57E+11             
143.77 6.394E-02 ?(  9.519E-02 9.50E+01 1.09E+01 G  
205.32-7.035E-02 &   2.048E-01 1.82E+02 5.02E+00 G  
163.36 0.000E+00 -   1.877E-01 1.00E+03 5.08E+00 G  
185.72 2.899E-02 &(  1.790E-02 4.22E+01 5.70E+01 G  

Energy duplication    
93.35 2.011E-02 }   2.414E-01 7.13E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:17:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_009.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51        42.         6.     0.002   316.45   3.550E-02   
Th-234      62.31        43.        12.     0.004   163.06   5.515E-01   
Th-234      92.77        57.        15.     0.005   155.44   2.612E-01   
Eu-152     122.27        64.         4.     0.001   627.68   8.141E-03   
Eu-154     124.76        56.         4.     0.001   576.25   5.837E-03   
Pa-234     130.82        51.        11.     0.004   188.90   3.777E-02   
Ra-226     185.72        48.        25.     0.009    88.45   4.364E-01   
Eu-152     344.25        46.        -3.    -0.001   595.01  -1.083E-02   
Tl-208     583.27        33.        27.     0.010    60.84   4.022E-02  P
Cs-137     661.21        16.         2.     0.001   725.59   2.582E-03   
Eu-152     778.97        21.        -3.    -0.001   392.85  -4.087E-02   
Bi-212     785.23        22.        -3.    -0.001   492.70  -4.711E-01  P
Eu-154     873.47        23.        -2.    -0.001   677.80  -2.831E-02   
Pa-234     879.35        23.        -7.    -0.003   210.26  -1.114E-01   
Pa-234     882.57        11.         4.     0.001   269.29   6.697E-02   
Pa-234     945.71        18.        -2.    -0.001   704.00  -2.282E-02   
Eu-154    1004.12        14.         3.     0.001   429.25   2.696E-02   
Eu-152    1112.61        16.         3.     0.001   432.21   4.046E-02   
Eu-154    1275.03         7.         5.     0.002   164.10   3.505E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 15:17:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.8249E-01    1.8249E-01   8.0953E-02    8.2022E-02  4.313E-02
Am-241 #A    3.5494E-02    3.5498E-02   1.1233E-01    1.1236E-01  8.940E-02
Bi-212 #A   -5.4917E-02   -5.4917E-02   8.2850E+00    8.2850E+00  2.527E-01
Bi-214       1.4035E-01    1.4035E-01   4.8923E-02    4.9328E-02  2.674E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.4693E-02    1.4693E-02  1.210E-02
Cs-137 #A    2.5777E-03    2.5823E-03   1.8737E-02    1.8737E-02  1.506E-02
Eu-152 #A    7.0746E-03    7.1025E-03   2.2891E-02    2.2893E-02  5.216E-02
Eu-154 #A    1.5061E-02    1.5154E-02   2.4867E-02    2.4880E-02  1.547E-01
K-40         6.4478E+00    6.4478E+00   8.2342E-01    8.8466E-01  2.378E-01
Pa-234 #A    4.7922E-02    4.7922E-02   7.8817E-02    7.9712E-02  5.576E-02
Pb-212       1.3601E-01    1.3601E-01   3.9610E-02    4.0814E-02  2.152E-02
Pb-214       1.3520E-01    1.3520E-01   4.6065E-02    4.6497E-02  3.317E-02
Ra-226 #     4.3639E-01    4.3640E-01   3.8601E-01    3.8682E-01  2.833E-01
Th-234 #A    3.9569E-01    3.9569E-01   4.4571E-01    4.4728E-01  6.932E-01
Tl-208 #     4.0215E-02    4.0215E-02   2.8245E-02    2.8362E-02  2.009E-02
U-235  #A    3.4622E-02    3.4622E-02   2.9238E-02    2.9313E-02  9.519E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     7.042E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 7.0418525E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-010                Received:        04/08/13                      
Lab ID:          244533-010                    Prepared:        04/09/13 14:19                
Matrix:          Soil                          Analyzed:        05/06/13 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.65 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:10                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1351           0.1286         0.09565           0.9     
Bismuth-212                          0.1937 U         0.3955         0.3073                    
Bismuth-214                          0.4102           0.08688        0.04008                   
Cesium-137                          -0.009762 U       0.02970        0.02356           0.07    
Cobalt-60                           -0.001646 U       0.02265        0.01838           0.03    
Europium-152                         0.02157 U        0.03351        0.05432           0.1     
Europium-154                         0.02729 U        0.05347        0.09461           0.2     
Lead-212                             0.4261           0.07380        0.03942                   
Lead-214                             0.4817           0.07814        0.04189                   
Potassium-40                         8.541            0.9454         0.2748                    
Protactinium-234                     0.009261 U       0.06440        0.08829                   
Radium-226 (By Bismuth-214)          0.4102           0.08688        0.04008           0.2     
Thallium-208                         0.1715           0.03583        0.01038                   
Thorium-232 (By Actinium-228)        0.5835           0.1415         0.05472           0.9     
Thorium-234                          0.5155 U         1.214          0.9684                    
Uranium-235                          0.04765 U        0.02298        0.1491            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-010                   Client ID : 12-PCT-321-010        

Seqnum : 1513181870010.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_010                                Batch         : 197163                       Time      : 06-MAY-2013 15:20     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.65 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1351            0.09565      0.9      .12858           .12896           0.0042      u        

Bismuth-212                         0.1937            0.3073                .39549           .39561           0.10        u        

Bismuth-214                         0.4102            0.04008               .086875          .088855          -0.028      u        

Cesium-137                          -0.009762         0.02356      0.07     .029695          .029699          -0.0079     u        

Cobalt-60                           -0.001646         0.01838      0.03     .022653          .022654          0.0025      u        

Europium-152                        0.02157           0.05432      0.1      .033508          .033531          0.013       u        

Europium-154                        0.02729           0.09461      0.2      .053469          .053488          -0.051      u        

Lead-212                            0.4261            0.03942               .073801          .081783          0.0013      u        

Lead-214                            0.4817            0.04189               .078144          .082616          0.022       u        

Potassium-40                        8.541             0.2748                .94542           1.0383           -0.50       u        

Protactinium-234                    0.009261          0.08829               .064398          .064439          0.014       u        

Radium-226 (By Bismuth-214)         0.4102            0.04008      0.2      .086875          .088855          -0.028      u        

Thallium-208                        0.1715            0.01038               .035826          .037496          0.0052      u        

Thorium-232 (By Actinium-228)       0.5835            0.05472      0.9      .14146           .14764           0.028       u        

Thorium-234                         0.5155            0.9684                1.2135           1.2145           0.25        u        

Uranium-235                         0.04765           0.1491       0.18     .022981          .023184          0.071       u        

u=use  

Page 1 of 1                                                                                                           1513181870010.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-010          
Sample Description: 244533-010, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:10            Live Time: 2700   sec

Acquisition Time: 5/6/2013 15:20:35         Real Time: 2703   sec
Analysis Time: 5/6/2013 16:05            Dead Time: 0.12   %

Analysis Quantity: 3.247E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.835E-01      1.415E-01      1.476E-01      5.472E-02
Am-241    #      1.351E-01      1.286E-01      1.290E-01      9.565E-02
Bi-212    #AB    1.937E-01      3.955E-01      3.956E-01      3.073E-01
Bi-214           4.102E-01      8.687E-02      8.885E-02      4.008E-02
Co-60     #AB   -1.646E-03      2.265E-02      2.265E-02      1.838E-02
Cs-137    #AB   -9.762E-03      2.970E-02      2.970E-02      2.356E-02
Eu-152    #AB    2.157E-02      3.351E-02      3.353E-02      5.432E-02
Eu-154    #AB    2.729E-02      5.347E-02      5.349E-02      9.461E-02
K-40             8.541E+00      9.454E-01      1.038E+00      2.748E-01
Pa-234    #AB    9.261E-03      6.440E-02      6.444E-02      8.829E-02
Pb-212           4.261E-01      7.380E-02      8.178E-02      3.942E-02
Pb-214           4.817E-01      7.814E-02      8.262E-02      4.189E-02
Ra-226    #      1.261E+00      5.611E-01      5.675E-01      3.487E-01
Th-234     AB    5.155E-01      1.214E+00      1.215E+00      9.684E-01
Tl-208           1.715E-01      3.583E-02      3.750E-02      1.038E-02
U-235     #AB    4.765E-02      2.298E-02      2.318E-02      1.491E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.283E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 16:05:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_010.An1               

Sample description                                             
244533-010, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_010.An1

Acquisition information
Start time:                 5/6/2013 15:20:35
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2465E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2465E+02) = 

8.3250E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 16:05:45
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0498

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.10       24.  47.61   0.86  1.520E-02    59.54  35.920  1.350E-01 Am241 
64.43       12. 117.71   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
92.59        8. 157.22   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.086E-01 U235  
93.35       10. 139.27   0.89  3.990E-02    93.35   4.100    PBC<MDA Ac228 
94.25        2. 599.92   0.89  3.990E-02    93.35   5.760    PBC<MDA U235  
122.46       14.  97.95   0.92  4.864E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  2.241E-02 Eu154 
122.65       17.  77.66   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  2.756E-02 Eu154 
186.13       62.  24.12   0.97  4.819E-02   185.72  57.000  6.931E-02 U235  

186.21   3.555  1.112E+00 Ra226 
185.72  57.000  6.931E-02 U235  

186.15       70.  22.25   0.61  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.261E+00 Ra226 

197.75        6. 143.38   0.00  4.712E-02
238.66      266.   8.47   0.68  4.317E-02   238.63  43.600  4.263E-01 Pb212 
242.03       10. 153.90   1.03  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.22       19.  56.68   1.06  3.962E-02   277.37   6.600  2.257E-01 Tl208 
295.06      132.  12.06   1.01  3.815E-02   295.22  18.414  5.567E-01 Pb214 
300.13       16.  60.46   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.28       47.  22.96   1.13  3.494E-02   338.32  11.400  3.623E-01 Ac228 
351.85      180.   9.95   0.96  3.404E-02   351.93  35.600  4.430E-01 Pb214 
510.94      136.  12.00   1.27  2.644E-02
583.22      114.  10.45   1.01  2.416E-02   583.19  85.000  1.714E-01 Tl208 
609.28      156.  10.06   1.30  2.345E-02   609.31  45.490  4.294E-01 Bi214 
723.65        4. 240.99   1.43  2.086E-02   723.30  20.050    PBC<MDA Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.18        9. 102.09   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 
861.51        9.  88.35   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
878.80        1. 347.69   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.20       84.  12.96   0.48  1.779E-02   911.20  26.200  5.584E-01 Ac228 
969.10       55.  20.49   0.86  1.704E-02   968.96  15.900  6.249E-01 Ac228 

1004.66        5. 102.74   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.52       43.  22.01   2.23  1.535E-02  1120.29  14.910  5.819E-01 Bi214 
1460.77      366.   5.26   1.23  1.254E-02  1460.82  10.550  8.541E+00 K40   
1763.76       19.  24.36   2.07  1.069E-02  1764.49  15.310  3.532E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

790.00   197.75        35.         6. 1.231E+02  286.77   0.000  -      
2042.15   510.94        35.       136. 5.139E+03   23.99   1.275 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.88    59.10        53.        24.     0.009    95.21   0.857s
Th-234    257.17    64.43        89.        12.     0.004   235.43   0.860s
Th-234    369.69    92.59        77.         8.     0.003   314.43   0.888D
Ac-228    372.74    93.35        94.        10.     0.004   278.53   0.888D
U-235     372.74    93.35       109.         2.     0.001  1199.84   0.888D
Eu-152    489.82   122.65        83.        17.     0.006   155.33   0.915s
Eu-154    489.06   122.46        90.        14.     0.005   195.90   0.916s
U-235     572.03   143.22       130.       -12.    -0.004   283.56   0.936s
U-235     662.21   165.78        72.        -8.    -0.003   313.86   0.954s
U-235     743.54   186.13        80.        62.     0.023    48.23   0.974s
Ra-226    743.64   186.15        69.        70.     0.026    44.49   0.614s
Pb-212    953.53   238.66       107.       260.     0.096    16.94   0.677s
Pb-214    967.00   242.03       166.        10.     0.004   307.80   1.025s
Tl-208   1107.67   277.22        49.        19.     0.007   113.36   1.057 
Pb-214   1178.98   295.06        48.       127.     0.047    24.13   1.007 
Pb-212   1199.26   300.13        51.        16.     0.006   120.93   1.077s
Ac-228   1351.79   338.28        31.        47.     0.017    45.92   1.128 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1406.01   351.85        50.       174.     0.064    19.90   0.964 
Pa-234   2275.47   569.28        40.        -3.    -0.001   608.57   1.305s
Tl-208   2331.22   583.22         9.       114.     0.042    20.90   1.013 
Bi-214   2435.48   609.28        35.       149.     0.055    20.12   1.300 
Cs-137   2643.17   661.20        38.        -6.    -0.002   304.20   1.378s
Eu-154   2892.99   723.65        34.         4.     0.001   481.98   1.426s
Bi-212   2907.10   727.18        35.         9.     0.003   204.17   1.429s
Eu-152   3117.35   779.73        32.        -3.    -0.001   553.08   1.468s
Bi-212   3135.64   784.30        36.        -6.    -0.002   316.03   1.473s
Tl-208   3444.57   861.51        29.         9.     0.003   176.69   1.528s
Pa-234   3513.75   878.80        10.         1.     0.000   695.39   1.543s
Ac-228   3643.40   911.20        13.        84.     0.031    25.92   0.482s
Ac-228   3875.12   969.10        23.        55.     0.020    40.98   0.865s
Eu-154   3987.57   997.19        17.        -3.    -0.001   430.03   1.624s
Eu-154   4017.44  1004.66        13.         5.     0.002   205.48   1.630s
Bi-214   4481.22  1120.52        15.        43.     0.016    44.02   2.234s
Co-60    4687.67  1172.09        22.        -4.    -0.001   369.74   1.742s
Eu-154   5094.87  1273.79        24.        -4.    -0.001   373.82   1.805s
Co-60    5312.25  1328.07        12.        -1.     0.000  1375.92   1.840s
K-40     5843.70  1460.77        26.       366.     0.136    10.51   1.226s
Bi-214   7057.67  1763.76         9.        19.     0.007    48.71   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8349E-01                                      5.12E+12             
911.20 5.584E-01  (  5.472E-02 1.30E+01 2.62E+01 G  
968.96 6.249E-01  (  1.275E-01 2.05E+01 1.59E+01 G  
338.32 3.623E-01 -   1.008E-01 2.30E+01 1.14E+01 G  

Energy duplication    
93.35 1.904E-01 -   4.256E-01 1.39E+02 4.10E+00 XA 

Am-241   I   1.3505E-01                                      1.58E+05             
59.54 1.350E-01 &(  9.565E-02 4.76E+01 3.59E+01 G  

Bi-212   N   1.9370E-01                                      5.12E+12             
727.33 1.937E-01 ?(  3.073E-01 1.02E+02 6.65E+00 G  
785.37-7.802E-01 +   1.956E+00 1.58E+02 1.11E+00 G  

1620.74-1.074E-02 &   1.554E+00 8.80E+03 1.51E+00 G  

Bi-214   N   4.1024E-01                                      5.84E+05             
609.31 4.294E-01  (P 4.008E-02 1.01E+01 4.55E+01 G  

1120.29 5.819E-01 + P 1.207E-01 2.20E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 3.532E-01 ?(P 1.327E-01 2.44E+01 1.53E+01 G  

Co-60    T  -1.6464E-03                                      1.93E+03             
1332.49-1.646E-03 ?(  1.838E-02 6.88E+02 1.00E+02 G  
1173.23-7.868E-03 +   2.301E-02 1.85E+02 9.98E+01 G  

Cs-137   I  -9.7619E-03                                      1.10E+04             
661.66-9.762E-03 &(  2.356E-02 1.52E+02 8.50E+01 G  

Eu-152   I   2.1572E-02                                      4.94E+03             
344.28 2.683E-03 &(  5.432E-02 1.23E+03 2.66E+01 G  
121.78 3.925E-02 ?(  4.778E-02 7.77E+01 2.84E+01 G  
778.90-3.536E-02 &   1.575E-01 2.77E+02 1.30E+01 G  
964.08-4.848E-03 %   2.426E-01 3.04E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.132E-01 1.00E+03 1.34E+01 G  
1408.01-2.196E-03 %   8.625E-02 2.39E+03 2.09E+01 G  

Eu-154   I   2.7294E-02                                      3.14E+03             
873.18 2.162E-03 &(  9.461E-02 2.67E+03 1.22E+01 G  
123.07 2.241E-02  (  3.482E-02 9.80E+01 4.04E+01 G  

1274.43-2.445E-02 +   7.241E-02 1.87E+02 3.49E+01 G  
723.30 2.608E-02 ?(  1.010E-01 2.41E+02 2.00E+01 G  

1004.72 5.683E-02 ?(  8.740E-02 1.03E+02 1.79E+01 G  
996.25-4.995E-02 +   1.701E-01 2.15E+02 1.05E+01 G  

K-40     N   8.5411E+00                                      4.57E+11             
1460.82 8.541E+00  (P 2.748E-01 5.26E+00 1.06E+01 G  

Pa-234   N   9.2607E-03                                      1.63E+12             
131.30 2.458E-03 &(  8.829E-02 2.18E+03 1.82E+01 G  
569.50-4.039E-02 +   1.988E-01 3.04E+02 9.30E+00 G  
946.00-6.453E-03 %   1.491E-01 1.41E+03 1.35E+01 G  
880.52 2.105E-02 ?(  1.167E-01 3.48E+02 1.05E+01 G  
883.24-3.380E-03 %   1.736E-01 3.13E+03 9.70E+00 G  

Pb-212   N   4.2610E-01                                      5.12E+12             
238.63 4.263E-01  (P 3.942E-02 8.47E+00 4.36E+01 G  
300.09 4.230E-01 &(P 4.260E-01 6.05E+01 3.18E+00 G  

Pb-214   N   4.8172E-01                                      5.84E+05             
351.93 4.430E-01  (P 4.189E-02 9.95E+00 3.56E+01 G  
295.22 5.567E-01  (P 7.106E-02 1.21E+01 1.84E+01 G  
242.00 9.523E-02 & P 2.975E-01 1.54E+02 7.27E+00 G  

Ra-226   N   1.2610E+00                                      5.84E+05             
186.21 1.261E+00 @(  3.487E-01 2.22E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.1546E-01                                      1.63E+12             
63.30 5.155E-01 &(  9.684E-01 1.18E+02 3.75E+00 G  
92.59 1.454E-01 -   3.670E-01 1.57E+02 4.34E+00 G  

Tl-208   N   1.7145E-01                                      5.12E+12             
583.19 1.714E-01  (  1.038E-02 1.04E+01 8.50E+01 G  
277.37 2.257E-01 +   1.929E-01 5.67E+01 6.60E+00 G  
860.53 1.238E-01 -   1.671E-01 8.83E+01 1.24E+01 G  

U-235    N   4.7646E-02                                      2.57E+11             
143.77-6.525E-02 &(  1.491E-01 1.42E+02 1.09E+01 G  
205.32-1.862E-02 %   4.109E-01 1.34E+03 5.02E+00 G  
163.36-9.553E-02 +   2.405E-01 1.57E+02 5.08E+00 G  
185.72 6.931E-02 @(  2.339E-02 2.41E+01 5.70E+01 G  

Energy duplication    
93.35 3.324E-02 &   3.267E-01 6.00E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       109.         2.     0.001  1199.84   3.324E-02   
Eu-152     122.65        83.        17.     0.006   155.33   3.925E-02   
Eu-154     122.46        90.        14.     0.005   195.90   2.241E-02   
U-235      143.22       130.       -12.    -0.004   283.56  -6.525E-02   
U-235      165.78        72.        -8.    -0.003   313.86  -9.553E-02   
U-235      186.13        80.        62.     0.023    48.23   6.931E-02   
Pa-234     569.28        40.        -3.    -0.001   608.57  -4.039E-02   
Cs-137     661.20        38.        -6.    -0.002   304.20  -9.762E-03   
Eu-154     723.65        34.         4.     0.001   481.98   2.608E-02   
Bi-212     727.18        35.         9.     0.003   204.17   1.937E-01   
Eu-152     779.73        32.        -3.    -0.001   553.08  -3.536E-02   
Bi-212     784.30        36.        -6.    -0.002   316.03  -7.802E-01   
Pa-234     878.80        10.         1.     0.000   695.39   2.105E-02   
Eu-154     997.19        17.        -3.    -0.001   430.03  -4.995E-02   
Eu-154    1004.66        13.         5.     0.002   205.48   5.683E-02   
Co-60     1172.09        22.        -4.    -0.001   369.74  -7.868E-03   
Eu-154    1273.79        24.        -4.    -0.001   373.82  -2.445E-02   
Co-60     1328.07        12.        -1.     0.000  1375.92  -1.646E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8349E-01    5.8349E-01   1.4146E-01    1.4764E-01  5.472E-02
Am-241 #     1.3503E-01    1.3505E-01   1.2858E-01    1.2896E-01  9.565E-02
Bi-212 #A    1.9370E-01    1.9370E-01   3.9549E-01    3.9561E-01  3.073E-01
Bi-214       4.1023E-01    4.1024E-01   8.6875E-02    8.8855E-02  4.008E-02
Co-60  #A   -1.6299E-03   -1.6464E-03   2.2653E-02    2.2654E-02  1.838E-02
Cs-137 #A   -9.7446E-03   -9.7619E-03   2.9695E-02    2.9699E-02  2.356E-02
Eu-152 #A    2.1488E-02    2.1572E-02   3.3508E-02    3.3531E-02  5.432E-02
Eu-154 #A    2.7125E-02    2.7294E-02   5.3469E-02    5.3488E-02  9.461E-02
K-40         8.5411E+00    8.5411E+00   9.4542E-01    1.0383E+00  2.748E-01
Pa-234 #A    9.2607E-03    9.2607E-03   6.4398E-02    6.4439E-02  8.829E-02
Pb-212       4.2610E-01    4.2610E-01   7.3801E-02    8.1783E-02  3.942E-02
Pb-214       4.8170E-01    4.8172E-01   7.8144E-02    8.2616E-02  4.189E-02
Ra-226 #     1.2610E+00    1.2610E+00   5.6106E-01    5.6754E-01  3.487E-01
Th-234  A    5.1546E-01    5.1546E-01   1.2135E+00    1.2145E+00  9.684E-01
Tl-208       1.7145E-01    1.7145E-01   3.5826E-02    3.7496E-02  1.038E-02
U-235  #A    4.7646E-02    4.7646E-02   2.2981E-02    2.3184E-02  1.491E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.8 keV)     1.201E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.8 keV) 1.2010187E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-011                Received:        04/08/13                      
Lab ID:          244533-011                    Prepared:        04/09/13 14:25                
Matrix:          Soil                          Analyzed:        05/20/13 09:21                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   319.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:19                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.008043 U       0.1048         0.08592           0.9    
Bismuth-212                          0.7433           0.3484         0.1699                   
Bismuth-214                          0.3611           0.06594        0.03124                  
Cesium-137                           0.001397 U       0.01560        0.01272           0.07   
Cobalt-60                            0.0006226 U      0.007709       0.02566           0.03   
Europium-152                         0.01345 U        0.06578        0.02938           0.1    
Europium-154                         0.02947 U        0.05606        0.09390           0.2    
Lead-212                             0.3643           0.04923        0.02600                  
Lead-214                             0.3920           0.06384        0.03237                  
Potassium-40                        10.81             0.7487         0.1825                   
Protactinium-234                     0.02348 U        0.04565        0.06462                  
Radium-226 (By Bismuth-214)          0.3611           0.06594        0.03124           0.2    
Thallium-208                         0.1122           0.02605        0.01382                  
Thorium-232 (By Actinium-228)        0.4706           0.08426        0.03926           0.9    
Thorium-234                          0.7243 U         0.4303         0.7633                   
Uranium-235                          0.03936 U        0.02169        0.07484           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.2
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-011                   Client ID : 12-PCT-321-011        

Seqnum : 1533202084003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130520_003                                Batch         : 197163                       Time      : 20-MAY-2013 09:21     

Cal    : 20-MAY-2013 08:15:48,05-MAR-2013 18:53:13     Caldate       : 20-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.36 g                     Live Time : 5400 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.008043         0.08592      0.9      .10477           .10477           0.0042      u        

Bismuth-212                         0.7433            0.1699                .34843           .3505            0.10        u        

Bismuth-214                         0.3611            0.03124               .065943          .067912          -0.028      u        

Cesium-137                          0.001397          0.01272      0.07     .015595          .015595          -0.0079     u        

Cobalt-60                           0.0006226         0.02566      0.03     .0077091         .0077092         0.0025      u        

Europium-152                        0.01345           0.02938      0.1      .065778          .065781          0.013       u        

Europium-154                        0.02947           0.09390      0.2      .056063          .056084          -0.051      u        

Lead-212                            0.3643            0.02600               .049229          .05584           0.0013      u        

Lead-214                            0.3920            0.03237               .063837          .066416          0.022       u        

Potassium-40                        10.81             0.1825                .74867           .92431           -0.50       u        

Protactinium-234                    0.02348           0.06462               .045653          .046024          0.014       u        

Radium-226 (By Bismuth-214)         0.3611            0.03124      0.2      .065943          .067912          -0.028      u        

Thallium-208                        0.1122            0.01382               .026046          .027016          0.0052      u        

Thorium-232 (By Actinium-228)       0.4706            0.03926      0.9      .08426           .090874          0.028       u        

Thorium-234                         0.7243            0.7633                .43028           .43569           0.25        u        

Uranium-235                         0.03936           0.07484      0.18     .021687          .021818          0.071       u        

u=use  

Page 1 of 1                                                                                                             1533202084003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-011          
Sample Description: 244533-011, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130520_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:19            Live Time: 5400   sec

Acquisition Time: 5/20/2013 09:21:05        Real Time: 5413   sec
Analysis Time: 5/20/2013 10:51           Dead Time: 0.24   %

Analysis Quantity: 3.194E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.706E-01      8.426E-02      9.087E-02      3.926E-02
Am-241    #AB   -8.043E-03      1.048E-01      1.048E-01      8.592E-02
Bi-212           7.433E-01      3.484E-01      3.505E-01      1.699E-01
Bi-214           3.611E-01      6.594E-02      6.791E-02      3.124E-02
Co-60     #AB    6.226E-04      7.709E-03      7.709E-03      2.566E-02
Cs-137    #AB    1.397E-03      1.560E-02      1.560E-02      1.272E-02
Eu-152    #AB    1.345E-02      6.578E-02      6.578E-02      2.938E-02
Eu-154    #AB    2.947E-02      5.606E-02      5.608E-02      9.390E-02
K-40             1.081E+01      7.487E-01      9.243E-01      1.825E-01
Pa-234    #AB    2.348E-02      4.565E-02      4.602E-02      6.462E-02
Pb-212           3.643E-01      4.923E-02      5.584E-02      2.600E-02
Pb-214           3.920E-01      6.384E-02      6.642E-02      3.237E-02
Ra-226    #      7.998E-01      3.911E-01      3.938E-01      2.593E-01
Th-234    #AB    7.243E-01      4.303E-01      4.357E-01      7.633E-01
Tl-208           1.122E-01      2.605E-02      2.702E-02      1.382E-02
U-235     #AB    3.936E-02      2.169E-02      2.182E-02      7.484E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.488E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

Sample description                                             
244533-011, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130520_003.An1

Acquisition information
Start time:                 5/20/2013 09:21:05
Live time:               5400
Real time:               5413
Dead time:                  0.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1936E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1936E+02) = 

8.4629E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-05-18_0445.PBC

5/18/2013 04:45:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0884

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
39.29       33.  56.93   0.58  0.000E+00
63.16       30.  67.98   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.074E-01 Th234 
74.80      110.  20.20   0.83  2.760E-02
77.05      219.  10.99   0.83  2.930E-02
92.65      103.  22.31   0.99  3.902E-02    92.59   4.343  9.552E-01 Th234 

93.35   4.100  1.002E+00 Ac228 
93.35   5.760  7.132E-01 U235  
92.59   4.343  9.552E-01 Th234 
93.35   5.760  7.132E-01 U235  

125.27       25.  62.94   0.47  4.893E-02
186.06       88.  24.45   1.25  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.998E-01 Ra226 
185.72  57.000  4.984E-02 U235  

186.11       80.  27.55   0.93  4.855E-02   185.72  57.000  4.513E-02 U235  
186.21   3.555  7.243E-01 Ra226 

205.69       13. 150.39   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  8.373E-02 U235  

238.69      454.   6.62   1.01  4.347E-02   238.63  43.600  3.678E-01 Pb212 
241.96       62.  33.25   0.78  4.315E-02   242.00   7.268  3.100E-01 Pb214 
277.84       31.  52.16   1.02  3.983E-02   277.37   6.600  1.824E-01 Tl208 
295.18      221.  12.30   1.20  3.830E-02   295.22  18.414  4.826E-01 Pb214 
300.51       24.  53.11   0.81  3.789E-02   300.09   3.180  3.164E-01 Pb212 
338.21      104.  18.34   1.00  3.501E-02   338.32  11.400  4.101E-01 Ac228 
351.83      318.   7.76   0.90  3.408E-02   351.93  35.600  3.920E-01 Pb214 
572.14        6. 124.10   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  4.218E-02 Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.17      160.  10.57   1.20  2.394E-02   583.19  85.000  1.121E-01 Tl208 
609.31      258.   8.63   1.23  2.322E-02   609.31  45.490  3.611E-01 Bi214 
664.32        2. 558.38   1.37  2.192E-02   661.66  84.990    PBC<MDA Cs137 
722.44        1. 733.45   1.42  2.059E-02   723.30  20.050    PBC<MDA Eu154 
727.23       65.  23.44   0.75  2.051E-02   727.33   6.650  7.433E-01 Bi212 
860.64       11.  75.58   1.54  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.25        5. 176.98   1.55  1.804E-02   873.18  12.170    PBC<MDA Eu154 
876.22        1. 893.50   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  5.567E-03 Pa234 
911.32      137.  11.01   0.92  1.750E-02   911.20  26.200  4.672E-01 Ac228 
946.77       10.  97.23   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  6.931E-02 Pa234 
967.76        6. 244.51   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.35       81.  14.12   1.24  1.675E-02   968.96  15.900  4.761E-01 Ac228 

1120.46       43.  24.85   1.75  1.507E-02  1120.29  14.910  3.008E-01 Bi214 
1174.20        1. 730.14   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.37        8.  95.11   1.87  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.85      894.   3.33   2.24  1.229E-02  1460.82  10.550  1.081E+01 K40   
1620.37        3. 143.94   2.13  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.49       76.  11.47   0.41  1.048E-02  1764.49  15.310  7.423E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

157.45    39.29       160.        33. 0.000E+00  113.87   0.583  -      s 
299.62    74.86       195.        76. 2.754E+03   56.81   0.608  -      s 
308.60    77.10       255.       196. 6.696E+03   28.97   0.679  -        
369.81    92.65       166.        79. 2.015E+03   51.59   0.844 TH-234   D
501.11   125.27       115.        25. 5.069E+02  125.89   0.472  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.13    60.72       146.        -3.     0.000  1302.66   0.812s
Th-234    252.87    63.16       194.        30.     0.006   135.97   0.815s
Th-234    370.09    92.49       241.        80.     0.015    59.41   0.844s
Ac-228    373.54    93.35       221.        23.     0.004   184.60   0.844D
U-235     373.54    93.35       181.        86.     0.016    49.03   0.845D
Eu-152    486.43   121.59       229.       -10.    -0.002   414.23   0.872s
Eu-154    484.22   121.04       136.        -9.    -0.002   367.43   0.873s
Pa-234    523.09   130.77       255.        -6.    -0.001   809.51   0.881s
U-235     567.30   141.82       127.        -4.    -0.001   826.89   0.893s
U-235     656.58   164.16       187.        -2.     0.000  1750.28   0.912s
U-235     744.34   186.11       201.        80.     0.015    55.10   0.934s
Ra-226    744.11   186.06       150.        88.     0.016    48.90   1.254s
U-235     822.60   205.69       172.        13.     0.002   300.79   0.953s
Pb-212    954.51   238.69       182.       445.     0.082    13.24   1.013 
Pb-214    967.57   241.96       167.        62.     0.011    66.50   0.775 
Tl-208   1111.01   277.84       112.        31.     0.006   104.33   1.021 
Pb-214   1180.34   295.18       160.       217.     0.040    24.61   1.200 
Pb-212   1201.67   300.51        75.        24.     0.005   106.22   0.808 
Ac-228   1352.38   338.21        99.        87.     0.016    38.77   1.078 
Pb-214   1406.82   351.83       116.       303.     0.056    15.52   0.904 
Pa-234   2287.72   572.14        26.         6.     0.001   248.20   1.288s
Tl-208   2331.85   583.17        59.       146.     0.027    21.14   1.196 
Bi-214   2436.38   609.31        82.       243.     0.045    17.26   1.235 
Cs-137   2656.34   664.32        42.         2.     0.000  1116.76   1.370s
Eu-154   2888.79   722.44        46.         1.     0.000  1466.90   1.423s
Bi-212   2907.94   727.23        40.        65.     0.012    46.87   0.749s
Eu-152   3111.42   778.10        34.        -5.    -0.001   335.38   1.471s
Tl-208   3441.57   860.64        46.        11.     0.002   151.15   1.540s
Eu-154   3491.99   873.25        31.         5.     0.001   353.97   1.551s
Pa-234   3503.88   876.22        18.         1.     0.000  1787.00   1.557s
Pa-234   3526.02   881.76        41.        -6.    -0.001   300.04   1.559s
Ac-228   3644.26   911.32        24.       137.     0.025    22.02   0.915s
Pa-234   3786.09   946.77        44.        10.     0.002   194.47   1.611s
Eu-152   3870.06   967.76        95.         6.     0.001   489.02   1.626s
Ac-228   3876.40   969.35        17.        81.     0.015    28.24   1.240s
Eu-154   3978.48   994.87        42.        -8.    -0.001   245.64   1.652s
Eu-154   4018.20  1004.79        53.       -10.    -0.002   209.44   1.659s
Eu-152   4449.58  1112.62        46.        -1.     0.000  1287.82   1.745s
Bi-214   4480.95  1120.46        51.        43.     0.008    49.70   1.752s
Co-60    4695.97  1174.20        34.         1.     0.000  1460.27   1.794s
Eu-154   5096.77  1274.37        28.         8.     0.002   190.23   1.872s
K-40     5843.03  1460.85        42.       894.     0.166     6.67   2.245 
Bi-212   6481.52  1620.37        10.         3.     0.001   287.87   2.126s
Bi-214   7058.43  1764.49         0.        76.     0.014    22.94   0.412s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7055E-01                                      5.12E+12             
911.20 4.672E-01  (  3.926E-02 1.10E+01 2.62E+01 G  
968.96 4.761E-01  (  5.670E-02 1.41E+01 1.59E+01 G  
338.32 3.415E-01 -   9.088E-02 1.94E+01 1.14E+01 G  

Energy duplication    
93.35 2.267E-01 -   3.360E-01 9.23E+01 4.10E+00 XA 

Am-241   I  -8.0428E-03                                      1.58E+05             
59.54-8.043E-03 &(  8.592E-02 6.51E+02 3.59E+01 G  

Bi-212   N   7.4334E-01                                      5.12E+12             
727.33 7.433E-01  (  1.699E-01 2.34E+01 6.65E+00 G  
785.37 0.000E+00 -   1.126E+00 1.00E+03 1.11E+00 G  

1620.74 3.069E-01 -   6.730E-01 1.44E+02 1.51E+00 G  

Bi-214   N   3.6113E-01                                      5.84E+05             
609.31 3.611E-01  (P 3.124E-02 8.63E+00 4.55E+01 G  

1120.29 3.008E-01 - P 1.163E-01 2.48E+01 1.49E+01 G  
1764.49 7.423E-01 +   2.276E-02 1.15E+01 1.53E+01 G  

Co-60    T   6.2262E-04                                      1.93E+03             
1332.49 0.000E+00 &(  2.566E-02 1.00E+03 1.00E+02 G  
1173.23 1.246E-03 ?(  1.487E-02 7.30E+02 9.98E+01 G  

Cs-137   I   1.3965E-03                                      1.10E+04             
661.66 1.396E-03 &(  1.272E-02 5.58E+02 8.50E+01 G  

Eu-152   I   1.3451E-02                                      4.94E+03             
344.28 6.151E-04 &(  2.938E-02 2.90E+03 2.66E+01 G  
121.78-1.198E-02 +   4.042E-02 2.07E+02 2.84E+01 G  
778.90-3.163E-02 +   8.427E-02 1.68E+02 1.30E+01 G  
964.08 3.699E-02 ?(  1.468E-01 2.45E+02 1.45E+01 G  

1112.08-1.163E-02 &   1.223E-01 6.44E+02 1.34E+01 G  
1408.01-9.704E-04 %   7.511E-02 4.70E+03 2.09E+01 G  

Eu-154   I   2.9472E-02                                      3.14E+03             
873.18 3.337E-02 &(  9.390E-02 1.77E+02 1.22E+01 G  
123.07-7.345E-03 &   2.187E-02 1.84E+02 4.04E+01 G  

1274.43 2.811E-02 ?(  4.108E-02 9.51E+01 3.49E+01 G  
723.30 5.030E-03 -   6.036E-02 7.33E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-5.601E-02 +   9.226E-02 1.05E+02 1.79E+01 G  
996.25-7.176E-02 +   1.389E-01 1.23E+02 1.05E+01 G  

K-40     N   1.0806E+01                                      4.57E+11             
1460.82 1.081E+01  (P 1.825E-01 3.33E+00 1.06E+01 G  

Pa-234   N   2.3476E-02                                      1.63E+12             
131.30-9.743E-03 ?(  6.462E-02 4.05E+02 1.82E+01 G  
569.50 4.218E-02 &(  8.151E-02 1.24E+02 9.30E+00 G  
946.00 6.931E-02 &(  1.051E-01 9.72E+01 1.35E+01 G  
880.52 5.567E-03 &(  8.118E-02 8.94E+02 1.05E+01 G  
883.24-5.650E-02 +   1.346E-01 1.50E+02 9.70E+00 G  

Pb-212   N   3.6429E-01                                      5.12E+12             
238.63 3.678E-01  (P 2.600E-02 6.62E+00 4.36E+01 G  
300.09 3.164E-01  (P 2.619E-01 5.31E+01 3.18E+00 G  

Pb-214   N   3.9199E-01                                      5.84E+05             
351.93 3.920E-01  (P 3.237E-02 7.76E+00 3.56E+01 G  
295.22 4.826E-01 + P 6.548E-02 1.23E+01 1.84E+01 G  
242.00 3.100E-01 - P 1.505E-01 3.32E+01 7.27E+00 G  

Ra-226   N   7.9976E-01                                      5.84E+05             
186.21 7.998E-01 *(  2.593E-01 2.45E+01 3.56E+00 G  

Th-234   N   7.2430E-01                                      1.63E+12             
63.30 7.074E-01 @(  7.633E-01 6.80E+01 3.75E+00 G  
92.59 7.389E-01 @(  3.350E-01 2.97E+01 4.34E+00 G  

Tl-208   N   1.1215E-01                                      5.12E+12             
583.19 1.121E-01  (P 1.382E-02 1.06E+01 8.50E+01 G  
277.37 1.824E-01 +   1.470E-01 5.22E+01 6.60E+00 G  
860.53 7.598E-02 - P 1.095E-01 7.56E+01 1.24E+01 G  

U-235    N   3.9361E-02                                      2.57E+11             
143.77-1.107E-02 ?(  7.484E-02 4.13E+02 1.09E+01 G  
205.32 8.373E-02 ?(  2.038E-01 1.50E+02 5.02E+00 G  
163.36-1.365E-02 +   1.962E-01 8.75E+02 5.08E+00 G  
185.72 4.513E-02 *(  1.871E-02 2.75E+01 5.70E+01 G  

Energy duplication    
93.35 5.974E-01 ?   2.168E-01 2.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_003.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.72       146.        -3.     0.000  1302.66  -8.043E-03   
Th-234      63.16       194.        30.     0.006   135.97   7.074E-01   
Th-234      92.49       241.        80.     0.015    59.41   7.389E-01   
U-235       93.35       181.        86.     0.016    49.03   5.974E-01   
Eu-152     121.59       229.       -10.    -0.002   414.23  -1.198E-02   
Eu-154     121.04       136.        -9.    -0.002   367.43  -7.345E-03   
Pa-234     130.77       255.        -6.    -0.001   809.51  -9.743E-03   
U-235      141.82       127.        -4.    -0.001   826.89  -1.107E-02   
U-235      164.16       187.        -2.     0.000  1750.28  -1.365E-02   
U-235      186.11       201.        80.     0.015    55.10   4.513E-02   
U-235      205.69       172.        13.     0.002   300.79   8.373E-02   
Pa-234     572.14        26.         6.     0.001   248.20   4.218E-02   
Cs-137     664.32        42.         2.     0.000  1116.76   1.396E-03   
Eu-154     722.44        46.         1.     0.000  1466.90   5.030E-03   
Eu-152     778.10        34.        -5.    -0.001   335.38  -3.163E-02   
Eu-154     873.25        31.         5.     0.001   353.97   3.337E-02   
Pa-234     876.22        18.         1.     0.000  1787.00   5.567E-03   
Pa-234     881.76        41.        -6.    -0.001   300.04  -5.650E-02   
Pa-234     946.77        44.        10.     0.002   194.47   6.931E-02   
Eu-152     967.76        95.         6.     0.001   489.02   3.699E-02   
Eu-154     994.87        42.        -8.    -0.001   245.64  -7.176E-02   
Eu-154    1004.79        53.       -10.    -0.002   209.44  -5.601E-02   
Eu-152    1112.62        46.        -1.     0.000  1287.82  -1.163E-02   
Co-60     1174.20        34.         1.     0.000  1460.27   1.246E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    1274.37        28.         8.     0.002   190.23   2.811E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7055E-01    4.7055E-01   8.4260E-02    9.0874E-02  3.926E-02
Am-241 #A   -8.0413E-03   -8.0428E-03   1.0477E-01    1.0477E-01  8.592E-02
Bi-212       7.4334E-01    7.4334E-01   3.4843E-01    3.5050E-01  1.699E-01
Bi-214       3.6111E-01    3.6113E-01   6.5943E-02    6.7912E-02  3.124E-02
Co-60  #A    6.1331E-04    6.2262E-04   7.7091E-03    7.7092E-03  2.566E-02
Cs-137 #A    1.3928E-03    1.3965E-03   1.5595E-02    1.5595E-02  1.272E-02
Eu-152 #A    1.3372E-02    1.3451E-02   6.5778E-02    6.5781E-02  2.938E-02
Eu-154 #A    2.9201E-02    2.9472E-02   5.6063E-02    5.6084E-02  9.390E-02
K-40         1.0806E+01    1.0806E+01   7.4867E-01    9.2431E-01  1.825E-01
Pa-234 #A    2.3476E-02    2.3476E-02   4.5653E-02    4.6024E-02  6.462E-02
Pb-212       3.6429E-01    3.6429E-01   4.9229E-02    5.5840E-02  2.600E-02
Pb-214       3.9197E-01    3.9199E-01   6.3837E-02    6.6416E-02  3.237E-02
Ra-226 #     7.9972E-01    7.9976E-01   3.9111E-01    3.9377E-01  2.593E-01
Th-234 #A    7.2430E-01    7.2430E-01   4.3028E-01    4.3569E-01  7.633E-01
Tl-208       1.1215E-01    1.1215E-01   2.6046E-02    2.7016E-02  1.382E-02
U-235  #A    3.9361E-02    3.9361E-02   2.1687E-02    2.1818E-02  7.484E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  125.2 to  2035.6 keV)     1.405E+01  pCi/g         
Total Decayed Activity (  125.2 to  2035.6 keV) 1.4049304E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-012                Received:        04/08/13                      
Lab ID:          244533-012                    Prepared:        04/09/13 14:37                
Matrix:          Soil                          Analyzed:        05/06/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03939 U        0.1296         0.1041            0.9     
Bismuth-212                          0.3324           0.4139         0.2270                    
Bismuth-214                          0.3747           0.09674        0.04624                   
Cesium-137                           0.002168 U       0.02284        0.01858           0.07    
Cobalt-60                            0.001467 U       0.01797        0.01452           0.03    
Europium-152                         0.01216 U        0.02833        0.05384           0.1     
Europium-154                         0.004434 U       0.01314        0.1658            0.2     
Lead-212                             0.3212           0.06358        0.03324                   
Lead-214                             0.4284           0.07703        0.04676                   
Potassium-40                        12.16             1.056          0.2413                    
Protactinium-234                    -0.01013 U        0.04586        0.08834                   
Radium-226 (By Bismuth-214)          0.3747           0.09674        0.04624           0.2     
Thallium-208                         0.1448           0.03249        0.01089                   
Thorium-232 (By Actinium-228)        0.5272           0.1292         0.03179           0.9     
Thorium-234                          1.009            1.198          0.9285                    
Uranium-235                          0.06074 U        0.03154        0.1328            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-012                   Client ID : 12-PCT-321-012        

Seqnum : 1513181870011.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_011                                Batch         : 197163                       Time      : 06-MAY-2013 16:18     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.04 g                     Live Time : 2700 sec              

Dead Time : 0.29 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03939           0.1041       0.9      .12957           .12961           0.0042      u        

Bismuth-212                         0.3324            0.2270                .41386           .41421           0.10        u        

Bismuth-214                         0.3747            0.04624               .096739          .098228          -0.028      u        

Cesium-137                          0.002168          0.01858      0.07     .022844          .022845          -0.0079     u        

Cobalt-60                           0.001467          0.01452      0.03     .017974          .017975          0.0025      u        

Europium-152                        0.01216           0.05384      0.1      .028331          .02834           0.013       u        

Europium-154                        0.004434          0.1658       0.2      .013139          .013142          -0.051      u        

Lead-212                            0.3212            0.03324               .063581          .068906          0.0013      u        

Lead-214                            0.4284            0.04676               .07703           .080635          0.022       u        

Potassium-40                        12.16             0.2413                1.0562           1.2203           -0.50       u        

Protactinium-234                    -0.01013          0.08834               .045856          .045926          0.014       u        

Radium-226 (By Bismuth-214)         0.3747            0.04624      0.2      .096739          .098228          -0.028      u        

Thallium-208                        0.1448            0.01089               .032488          .033807          0.0052      u        

Thorium-232 (By Actinium-228)       0.5272            0.03179      0.9      .12919           .13471           0.028       u        

Thorium-234                         1.009             0.9285                1.1976           1.2014           0.25        u        

Uranium-235                         0.06074           0.1328       0.18     .031536          .031777          0.071       u        

u=use  

Page 1 of 1                                                                                                           1513181870011.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-012          
Sample Description: 244533-012, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:26            Live Time: 2700   sec

Acquisition Time: 5/6/2013 16:18:45         Real Time: 2708   sec
Analysis Time: 5/6/2013 17:03            Dead Time: 0.29   %

Analysis Quantity: 3.520E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.272E-01      1.292E-01      1.347E-01      3.179E-02
Am-241    #AB    3.939E-02      1.296E-01      1.296E-01      1.041E-01
Bi-212    #      3.324E-01      4.139E-01      4.142E-01      2.270E-01
Bi-214    #      3.747E-01      9.674E-02      9.823E-02      4.624E-02
Co-60     #AB    1.467E-03      1.797E-02      1.797E-02      1.452E-02
Cs-137    #AB    2.168E-03      2.284E-02      2.284E-02      1.858E-02
Eu-152    #AB    1.216E-02      2.833E-02      2.834E-02      5.384E-02
Eu-154    #AB    4.434E-03      1.314E-02      1.314E-02      1.658E-01
K-40      #      1.216E+01      1.056E+00      1.220E+00      2.413E-01
Pa-234    #AB   -1.013E-02      4.586E-02      4.593E-02      8.834E-02
Pb-212           3.212E-01      6.358E-02      6.891E-02      3.324E-02
Pb-214           4.284E-01      7.703E-02      8.064E-02      4.676E-02
Ra-226    #      1.256E+00      6.151E-01      6.210E-01      3.781E-01
Th-234    #      1.009E+00      1.198E+00      1.201E+00      9.285E-01
Tl-208           1.448E-01      3.249E-02      3.381E-02      1.089E-02
U-235     #AB    6.074E-02      3.154E-02      3.178E-02      1.328E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.668E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:03:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_011.An1               

Sample description                                             
244533-012, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_011.An1

Acquisition information
Start time:                 5/6/2013 16:18:45
Live time:               2700
Real time:               2708
Dead time:                  0.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5204E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5204E+02) = 

7.6773E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0829

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.61        8. 164.47   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.66       25.  59.38   0.86  1.866E-02    63.30   3.750  1.008E+00 Th234 

63.30   3.750  1.008E+00 Th234 
74.90       51.  35.90   0.74  2.843E-02
93.13       33.  49.63   0.89  3.990E-02    93.35   5.760  4.093E-01 U235  

93.35   4.100  5.751E-01 Ac228 
92.59   4.343  5.480E-01 Th234 
93.35   5.760  4.093E-01 U235  

93.19       41.  37.35   0.40  3.990E-02    93.35   5.760  5.048E-01 U235  
93.35   4.100  7.092E-01 Ac228 

122.37        9. 148.17   0.92  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.295E-02 Eu154 

143.80       11. 148.25   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  5.555E-02 U235  

163.58        5. 290.94   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  6.009E-02 U235  

186.01       76.  24.49   1.64  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.256E+00 Ra226 
185.72  57.000  7.826E-02 U235  

186.03       60.  25.96   0.97  4.819E-02   185.72  57.000  6.180E-02 U235  
186.21   3.555  9.917E-01 Ra226 

238.63      219.   9.63   0.83  4.318E-02   238.63  43.600  3.214E-01 Pb212 
241.93       68.  25.04   0.95  4.285E-02   242.00   7.268  6.230E-01 Pb214 
277.67        3. 450.72   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.20      119.  13.19   1.11  3.813E-02   295.22  18.414  4.631E-01 Pb214 
299.89       13.  70.50   0.31  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.38       52.  19.06   0.43  3.494E-02   338.32  11.400  3.677E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.85      181.  11.19   0.84  3.404E-02   351.93  35.600  4.104E-01 Pb214 
569.45        1. 535.11   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.38      105.  11.22   1.12  2.416E-02   583.19  85.000  1.448E-01 Tl208 
609.43      141.  12.23   1.39  2.345E-02   609.31  45.490  3.747E-01 Bi214 
661.39        1. 526.78   1.38  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.97        7. 107.08   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 
779.58        2. 478.33   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.734E-02 Eu152 
860.49       26.  29.92   0.39  1.851E-02   860.53  12.400  3.171E-01 Tl208 
911.17       81.  12.25   1.40  1.779E-02   911.20  26.200  4.942E-01 Ac228 
969.16       55.  22.46   0.33  1.704E-02   968.96  15.900  5.815E-01 Ac228 

1112.04        5. 116.49   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  6.737E-02 Eu152 

1120.62       10.  69.06   1.71  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1337.00        1. 612.74   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1406.86        1. 575.31   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.059E-02 Eu152 
1460.83      566.   4.20   1.91  1.254E-02  1460.82  10.550  1.216E+01 K40   
1620.82        7.  63.57   2.00  1.151E-02  1620.74   1.510  1.188E+00 Bi212 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.00    74.90       134.        51. 1.787E+03   71.80   0.741  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.89    59.61        74.         8.     0.003   328.94   0.857s
Th-234    254.06    63.66        96.        25.     0.009   118.75   0.860s
U-235     372.74    93.35       118.        33.     0.012    99.26   0.888D
Ac-228    372.74    93.35        83.        41.     0.015    74.69   0.403D
Eu-154    488.73   122.37        82.         9.     0.003   296.33   0.916s
Pa-234    524.65   131.36       145.        -8.    -0.003   452.57   0.924s
U-235     574.35   143.80       121.        11.     0.004   296.50   0.936s
U-235     653.41   163.58       118.         5.     0.002   581.88   0.954s
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_011.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.15   186.03        90.        60.     0.022    51.92   0.974s
Ra-226    743.07   186.01        95.        76.     0.028    48.98   1.635s
Pb-212    953.38   238.63        89.       213.     0.079    19.26   0.829 
Pb-214    966.59   241.93        89.        68.     0.025    50.08   0.948s
Tl-208   1109.47   277.67        85.         3.     0.001   901.44   1.057s
Pb-214   1179.54   295.20        53.       114.     0.042    26.37   1.108 
Pb-212   1198.30   299.89        41.        13.     0.005   141.01   0.306s
Ac-228   1352.15   338.38        20.        52.     0.019    38.12   0.426s
Eu-152   1376.89   344.57        55.        -5.    -0.002   394.43   1.116s
Pb-214   1406.03   351.85        73.       175.     0.065    22.38   0.842s
Pa-234   2276.16   569.45        26.         1.     0.001  1070.23   1.305s
Tl-208   2331.87   583.38        11.       105.     0.039    22.43   1.121 
Bi-214   2436.07   609.43        55.       141.     0.052    24.46   1.386s
Cs-137   2643.91   661.39        28.         1.     0.001  1053.57   1.378s
Bi-212   2906.27   726.97        22.         7.     0.002   214.15   1.429s
Eu-152   3116.73   779.58        27.         2.     0.001   956.66   1.468s
Bi-212   3129.29   782.72        24.        -3.    -0.001   432.48   1.473s
Tl-208   3440.47   860.49        11.        26.     0.009    59.84   0.394s
Eu-154   3490.41   872.97        31.        -2.    -0.001   857.24   1.537s
Ac-228   3643.28   911.17         5.        81.     0.030    24.51   1.399 
Ac-228   3875.35   969.16        22.        55.     0.021    44.91   0.327s
Eu-154   4021.45  1005.66        26.        -2.    -0.001   952.61   1.630s
Eu-152   4447.26  1112.04        14.         5.     0.002   232.98   1.702s
Bi-214   4481.64  1120.62        32.        10.     0.004   138.11   1.708s
Co-60    4697.84  1174.63        22.        -1.     0.000  1824.84   1.742s
Eu-154   5097.82  1274.53        31.        -4.    -0.002   398.19   1.805s
Co-60    5348.01  1337.00         9.         1.     0.000  1225.48   1.840s
Eu-152   5627.77  1406.86        16.         1.     0.000  1150.61   1.885s
K-40     5843.94  1460.83        23.       566.     0.210     8.40   1.907s
Bi-212   6484.90  1620.82         7.         7.     0.003   127.13   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2717E-01                                      5.12E+12             
911.20 4.942E-01  (  3.179E-02 1.23E+01 2.62E+01 G  
968.96 5.815E-01  (  1.137E-01 2.25E+01 1.59E+01 G  
338.32 3.677E-01 -   7.346E-02 1.91E+01 1.14E+01 G  

Energy duplication    
93.35 7.092E-01     3.694E-01 3.73E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   3.9392E-02                                      1.58E+05             
59.54 3.939E-02 &(  1.041E-01 1.64E+02 3.59E+01 G  

Bi-212   N   3.3236E-01                                      5.12E+12             
727.33 1.380E-01 ?(  2.270E-01 1.07E+02 6.65E+00 G  
785.37-4.274E-01 +   1.472E+00 2.16E+02 1.11E+00 G  

1620.74 1.188E+00 &(  1.011E+00 6.36E+01 1.51E+00 G  

Bi-214   N   3.7471E-01                                      5.84E+05             
609.31 3.747E-01 @(P 4.624E-02 1.22E+01 4.55E+01 G  

1120.29 1.277E-01 - P 1.633E-01 6.91E+01 1.49E+01 G  
1764.49-8.033E-02 % P 8.703E-02 1.00E+03 1.53E+01 G  

Co-60    T   1.4667E-03                                      1.93E+03             
1332.49 1.467E-03 &(  1.452E-02 6.13E+02 1.00E+02 G  
1173.23-1.413E-03 +   2.106E-02 9.12E+02 9.98E+01 G  

Cs-137   I   2.1683E-03                                      1.10E+04             
661.66 2.168E-03 &(  1.858E-02 5.27E+02 8.50E+01 G  

Eu-152   I   1.2160E-02                                      4.94E+03             
344.28-1.697E-02 &(  5.384E-02 1.97E+02 2.66E+01 G  
121.78 4.578E-04 &   5.072E-02 6.73E+03 2.84E+01 G  
778.90 1.734E-02 ?(  1.347E-01 4.78E+02 1.30E+01 G  
964.08-1.698E-03 %   1.453E-01 5.20E+03 1.45E+01 G  

1112.08 6.737E-02 &(  1.191E-01 1.16E+02 1.34E+01 G  
1408.01 1.059E-02 ?(  9.881E-02 5.75E+02 2.09E+01 G  

Eu-154   I   4.4341E-03                                      3.14E+03             
873.18-2.384E-02 ?(  1.658E-01 4.29E+02 1.22E+01 G  
123.07 1.295E-02 ?(  3.079E-02 1.48E+02 4.04E+01 G  

1274.43-2.385E-02 +   7.575E-02 1.99E+02 3.49E+01 G  
723.30 0.000E+00 &   1.473E-01 1.00E+03 2.00E+01 G  

1004.72-1.475E-02 +   1.141E-01 4.76E+02 1.79E+01 G  
996.25 3.489E-03 &   2.009E-01 3.50E+03 1.05E+01 G  

K-40     N   1.2163E+01                                      4.57E+11             
1460.82 1.216E+01 @(P 2.413E-01 4.20E+00 1.06E+01 G  

Pa-234   N  -1.0133E-02                                      1.63E+12             
131.30-2.401E-02 ?(  8.834E-02 2.26E+02 1.82E+01 G  
569.50 1.702E-02 ?(  1.481E-01 5.35E+02 9.30E+00 G  
946.00 0.000E+00 +   1.329E-01 1.00E+03 1.35E+01 G  
880.52 5.547E-03 %   1.455E-01 1.60E+03 1.05E+01 G  
883.24-3.422E-03 %   1.678E-01 2.98E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_011.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.2118E-01                                      5.12E+12             
238.63 3.214E-01  (P 3.324E-02 9.63E+00 4.36E+01 G  
300.09 3.180E-01  (P 3.516E-01 7.05E+01 3.18E+00 G  

Pb-214   N   4.2836E-01                                      5.84E+05             
351.93 4.104E-01  (P 4.676E-02 1.12E+01 3.56E+01 G  
295.22 4.631E-01  (P 6.845E-02 1.32E+01 1.84E+01 G  
242.00 6.230E-01 + P 2.004E-01 2.50E+01 7.27E+00 G  

Ra-226   N   1.2559E+00                                      5.84E+05             
186.21 1.256E+00 *(  3.781E-01 2.45E+01 3.56E+00 G  

Th-234   N   1.0085E+00                                      1.63E+12             
63.30 1.008E+00 ?(  9.285E-01 5.94E+01 3.75E+00 G  
92.59-1.618E-03 &   4.737E-01 1.78E+04 4.34E+00 G  

Tl-208   N   1.4482E-01                                      5.12E+12             
583.19 1.448E-01  (  1.089E-02 1.12E+01 8.50E+01 G  
277.37 3.175E-02 &   2.338E-01 4.51E+02 6.60E+00 G  
860.53 3.171E-01 +   9.745E-02 2.99E+01 1.24E+01 G  

U-235    N   6.0743E-02                                      2.57E+11             
143.77 5.555E-02 &(  1.328E-01 1.48E+02 1.09E+01 G  
205.32-6.997E-03 %   2.730E-01 2.37E+03 5.02E+00 G  
163.36 6.009E-02 ?(  2.848E-01 2.91E+02 5.08E+00 G  
185.72 6.180E-02 *(  2.291E-02 2.60E+01 5.70E+01 G  

Energy duplication    
93.35 4.093E-01     3.135E-01 4.96E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.61        74.         8.     0.003   328.94   3.939E-02   
Th-234      63.66        96.        25.     0.009   118.75   1.008E+00   
U-235       93.35       118.        33.     0.012    99.26   4.093E-01   
Eu-154     122.37        82.         9.     0.003   296.33   1.295E-02   
Pa-234     131.36       145.        -8.    -0.003   452.57  -2.401E-02   
U-235      143.80       121.        11.     0.004   296.50   5.555E-02   
U-235      163.58       118.         5.     0.002   581.88   6.009E-02   
U-235      186.03        90.        60.     0.022    51.92   6.180E-02   
Eu-152     344.57        55.        -5.    -0.002   394.43  -1.697E-02   
Pa-234     569.45        26.         1.     0.001  1070.23   1.702E-02   
Cs-137     661.39        28.         1.     0.001  1053.57   2.168E-03   
Bi-212     726.97        22.         7.     0.002   214.15   1.380E-01   
Eu-152     779.58        27.         2.     0.001   956.66   1.734E-02   
Bi-212     782.72        24.        -3.    -0.001   432.48  -4.274E-01   
Eu-154     872.97        31.        -2.    -0.001   857.24  -2.384E-02   
Eu-154    1005.66        26.        -2.    -0.001   952.61  -1.475E-02   
Eu-152    1112.04        14.         5.     0.002   232.98   6.737E-02   
Co-60     1174.63        22.        -1.     0.000  1824.84  -1.413E-03   
Eu-154    1274.53        31.        -4.    -0.002   398.19  -2.385E-02   
Co-60     1337.00         9.         1.     0.000  1225.48   1.467E-03   
Eu-152    1406.86        16.         1.     0.000  1150.61   1.059E-02   
Bi-212    1620.82         7.         7.     0.003   127.13   1.188E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2717E-01    5.2717E-01   1.2919E-01    1.3471E-01  3.179E-02
Am-241 #A    3.9387E-02    3.9392E-02   1.2957E-01    1.2961E-01  1.041E-01
Bi-212 #C    3.3236E-01    3.3236E-01   4.1386E-01    4.1421E-01  2.270E-01
Bi-214 #     3.7470E-01    3.7471E-01   9.6739E-02    9.8228E-02  4.624E-02
Co-60  #A    1.4520E-03    1.4667E-03   1.7974E-02    1.7975E-02  1.452E-02
Cs-137 #A    2.1644E-03    2.1683E-03   2.2844E-02    2.2845E-02  1.858E-02
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Eu-152 #A    1.2112E-02    1.2160E-02   2.8331E-02    2.8340E-02  5.384E-02
Eu-154 #A    4.4066E-03    4.4341E-03   1.3139E-02    1.3142E-02  1.658E-01
K-40   #     1.2163E+01    1.2163E+01   1.0562E+00    1.2203E+00  2.413E-01
Pa-234 #A   -1.0133E-02   -1.0133E-02   4.5856E-02    4.5926E-02  8.834E-02
Pb-212       3.2118E-01    3.2118E-01   6.3581E-02    6.8906E-02  3.324E-02
Pb-214       4.2835E-01    4.2836E-01   7.7030E-02    8.0635E-02  4.676E-02
Ra-226 #     1.2559E+00    1.2559E+00   6.1510E-01    6.2097E-01  3.781E-01
Th-234 #     1.0085E+00    1.0085E+00   1.1976E+00    1.2014E+00  9.285E-01
Tl-208       1.4482E-01    1.4482E-01   3.2488E-02    3.3807E-02  1.089E-02
U-235  #A    6.0743E-02    6.0743E-02   3.1536E-02    3.1777E-02  1.328E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.522E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.5215315E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-013                Received:        04/08/13                      
Lab ID:          244533-013                    Prepared:        04/09/13 14:41                
Matrix:          Soil                          Analyzed:        05/06/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.002411 U       0.1738         0.1430            0.9     
Bismuth-212                          0.2643           0.3672         0.2629                    
Bismuth-214                          0.2915           0.1009         0.05202                   
Cesium-137                           0.01043 U        0.02817        0.02213           0.07    
Cobalt-60                            0.008750 U       0.01988        0.02377           0.03    
Europium-152                         0.01692 U        0.05071        0.04711           0.1     
Europium-154                         0.01917 U        0.1981         0.1608            0.2     
Lead-212                             0.2376           0.06470        0.03818                   
Lead-214                             0.3134           0.07040        0.03107                   
Potassium-40                        15.14             1.296          0.3192                    
Protactinium-234                     0.03647 U        0.08434        0.1030                    
Radium-226 (By Bismuth-214)          0.2915           0.1009         0.05202           0.2     
Thallium-208                         0.1201           0.03533        0.01433                   
Thorium-232 (By Actinium-228)        0.3010           0.1036         0.08226           0.9     
Thorium-234                          0.2056 U         0.2465         0.8978                    
Uranium-235                          0.1666           0.1726         0.1359            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-013                   Client ID : 12-PCT-321-013        

Seqnum : 1523181871011.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_011                                Batch         : 197163                       Time      : 06-MAY-2013 16:19     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316.75 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.002411         0.1430       0.9      .17383           .17383           0.0042      u        

Bismuth-212                         0.2643            0.2629                .36724           .36749           0.10        u        

Bismuth-214                         0.2915            0.05202               .10091           .10176           -0.028      u        

Cesium-137                          0.01043           0.02213      0.07     .028168          .028172          -0.0079     u        

Cobalt-60                           0.008750          0.02377      0.03     .019882          .019886          0.0025      u        

Europium-152                        0.01692           0.04711      0.1      .050709          .050715          0.013       u        

Europium-154                        0.01917           0.1608       0.2      .19806           .19806           -0.051      u        

Lead-212                            0.2376            0.03818               .064699          .066944          0.0013      u        

Lead-214                            0.3134            0.03107               .070401          .071911          0.022       u        

Potassium-40                        15.14             0.3192                1.2958           1.5019           -0.50       u        

Protactinium-234                    0.03647           0.1030                .084337          .084822          0.014       u        

Radium-226 (By Bismuth-214)         0.2915            0.05202      0.2      .10091           .10176           -0.028      u        

Thallium-208                        0.1201            0.01433               .035328          .036153          0.0052      u        

Thorium-232 (By Actinium-228)       0.3010            0.08226      0.9      .10359           .10585           0.028       u        

Thorium-234                         0.2056            0.8978                .24649           .24725           0.25        u        

Uranium-235                         0.1666            0.1359       0.18     .17263           .17293           0.071       u        

u=use  

Page 1 of 1                                                                                                           1523181871011.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-013          
Sample Description: 244533-013, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:33            Live Time: 2700   sec

Acquisition Time: 5/6/2013 16:19:30         Real Time: 2704   sec
Analysis Time: 5/6/2013 17:04            Dead Time: 0.14   %

Analysis Quantity: 3.168E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.010E-01      1.036E-01      1.059E-01      8.226E-02
Am-241    #AB   -2.411E-03      1.738E-01      1.738E-01      1.430E-01
Bi-212    #      2.643E-01      3.672E-01      3.675E-01      2.629E-01
Bi-214           2.915E-01      1.009E-01      1.018E-01      5.202E-02
Co-60     #AB    8.750E-03      1.988E-02      1.989E-02      2.377E-02
Cs-137    #AB    1.043E-02      2.817E-02      2.817E-02      2.213E-02
Eu-152    #AB    1.692E-02      5.071E-02      5.072E-02      4.711E-02
Eu-154    #AB    1.917E-02      1.981E-01      1.981E-01      1.608E-01
K-40             1.514E+01      1.296E+00      1.502E+00      3.192E-01
Pa-234    #AB    3.647E-02      8.434E-02      8.482E-02      1.030E-01
Pb-212           2.376E-01      6.470E-02      6.694E-02      3.818E-02
Pb-214           3.134E-01      7.040E-02      7.191E-02      3.107E-02
Ra-226           6.031E-01      4.960E-01      4.972E-01      3.513E-01
Th-234    #AB    2.056E-01      2.465E-01      2.473E-01      8.978E-01
Tl-208           1.201E-01      3.533E-02      3.615E-02      1.433E-02
U-235     #      1.666E-01      1.726E-01      1.729E-01      1.359E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.773E+01

Analyst: Chanthachone Alexander
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Sample description                                             
244533-013, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_011.An1

Acquisition information
Start time:                 5/6/2013 16:19:30
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1675E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1675E+02) = 

8.5326E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1073

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.05       58.  28.06   0.84  2.756E-02
92.14       27.  47.20   0.88  3.718E-02    92.59   4.343  5.270E-01 Th234 

93.35   5.760  3.934E-01 U235  
93.35   4.100  5.527E-01 Ac228 
93.35   5.760  3.934E-01 U235  

92.14       27.  47.20   0.88  3.718E-02    92.59   4.343  5.270E-01 Th234 
93.35   5.760  3.934E-01 U235  
93.35   4.100  5.527E-01 Ac228 

92.18       24.  59.95   0.88  3.682E-02    92.59   4.343  4.671E-01 Th234 
93.35   5.760  3.487E-01 U235  
93.35   4.100  4.899E-01 Ac228 

144.04       20.  73.60   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.178E-01 U235  

162.80       23.  53.03   0.95  4.789E-02   163.36   5.080  2.972E-01 U235  
163.36   5.080  2.972E-01 U235  

186.06       34.  42.80   0.97  4.662E-02   185.72  57.000  4.066E-02 U235  
186.21   3.555  6.525E-01 Ra226 
185.72  57.000  4.066E-02 U235  

186.06       32.  41.12   0.92  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.031E-01 Ra226 

205.19       10. 126.24   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.407E-01 U235  

238.60      146.  12.89   0.86  4.203E-02   238.63  43.600  2.376E-01 Pb212 
241.64       29.  52.47   0.34  4.172E-02   242.00   7.268  3.016E-01 Pb214 
277.66       14.  79.42   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.29       70.  20.98   0.75  3.721E-02   295.22  18.414  3.249E-01 Pb214 
299.34        4. 168.57   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.07       59.  22.77   0.87  3.412E-02   338.32  11.400  4.778E-01 Ac228 
351.93      124.  10.51   1.01  3.324E-02   351.93  35.600  3.099E-01 Pb214 
570.20        7. 115.62   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.17       74.  14.71   1.30  2.357E-02   583.19  85.000  1.164E-01 Tl208 
609.38       96.  15.38   1.28  2.287E-02   609.31  45.490  2.914E-01 Bi214 
661.68        6. 135.07   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.95       11.  69.49   1.46  2.025E-02   727.33   6.650    PBC<MDA Bi212 
779.04        4. 149.87   1.51  1.932E-02   778.90  12.970    PBC<MDA Eu152 
786.09        2. 336.28   1.51  1.921E-02   785.37   1.110    PBC<MDA Bi212 
871.40        1. 516.61   1.58  1.784E-02   873.18  12.170    PBC<MDA Eu154 
880.56        4. 160.79   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.30       33.  25.52   1.61  1.732E-02   911.20  26.200  2.280E-01 Ac228 
969.21       25.  36.68   1.65  1.658E-02   968.96  15.900  2.946E-01 Ac228 

1120.76        1. 178.81   1.76  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1172.21        6. 113.61   1.79  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1332.54        1. 428.16   1.89  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.97      635.   4.15   2.09  1.219E-02  1460.82  10.550  1.514E+01 K40   
1764.61       10.  37.07   2.11  1.039E-02  1764.49  15.310  2.038E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.31    77.05        95.        58. 2.112E+03   56.13   0.844  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    262.65    65.63        58.        -2.    -0.001  1128.56   0.849s
Th-234    368.75    92.18        89.        24.     0.009   119.91   0.879s
U-235     373.44    93.35        66.        27.     0.010    94.41   0.880D
Ac-228    373.44    93.35        66.        27.     0.010    94.41   0.880D
Eu-152    487.16   121.81        91.        -5.    -0.002   591.69   0.910s
Eu-154    491.87   122.98        96.        -4.    -0.002   686.76   0.911s
Pa-234    525.11   131.30       144.        -4.    -0.001   875.10   0.919 
U-235     576.02   144.04        94.        20.     0.007   147.21   0.932s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     650.98   162.80        62.        23.     0.008   106.07   0.952 
U-235     743.95   186.06        90.        34.     0.013    85.59   0.974 
Ra-226    743.97   186.06        62.        32.     0.012    82.25   0.916 
U-235     820.42   205.19        76.        10.     0.004   252.49   0.994s
Pb-212    953.97   238.60        90.       138.     0.051    25.78   0.862 
Pb-214    966.10   241.64        81.        29.     0.011   104.93   0.342s
Tl-208   1110.12   277.66        51.        14.     0.005   158.84   1.064 
Pb-214   1180.59   295.29        59.        70.     0.026    41.96   0.750s
Pb-212   1196.76   299.34        49.         4.     0.001   337.14   1.086s
Ac-228   1351.59   338.07        46.        59.     0.022    45.55   0.873 
Pb-214   1406.98   351.93        25.       116.     0.043    21.02   1.014 
Pa-234   2279.67   570.20        28.         7.     0.003   231.24   1.332s
Tl-208   2331.53   583.17        15.        74.     0.027    29.42   1.297 
Bi-214   2436.34   609.38        54.        96.     0.036    30.77   1.283 
Cs-137   2645.48   661.68        30.         6.     0.002   270.14   1.411s
Eu-154   2889.88   722.79        35.        -7.    -0.002   259.21   1.461s
Bi-212   2906.55   726.95        23.        11.     0.004   138.97   1.465s
Eu-152   3114.86   779.04        17.         4.     0.002   299.75   1.506s
Bi-212   3143.09   786.09        25.         2.     0.001   672.57   1.511s
Eu-154   3484.30   871.40        22.         1.     0.000  1033.23   1.579s
Pa-234   3520.94   880.56        20.         4.     0.002   321.59   1.585s
Ac-228   3643.91   911.30        26.        33.     0.012    51.04   1.608s
Pa-234   3782.29   945.89        26.        -1.     0.000  1330.47   1.633s
Ac-228   3875.59   969.21        28.        25.     0.009    73.37   1.650s
Eu-154   3986.79   997.01        26.        -4.    -0.001   421.40   1.670s
Eu-154   4032.72  1008.49        16.        -5.    -0.002   264.11   1.676s
Eu-152   4446.64  1111.94        32.        -3.    -0.001   549.53   1.750s
Bi-214   4481.94  1120.76        33.         1.     0.001   357.61   1.756s
Co-60    4687.82  1172.21        23.         6.     0.002   227.23   1.791s
Eu-154   5095.09  1273.98        30.        -5.    -0.002   331.31   1.855s
Co-60    5329.44  1332.54        18.         1.     0.001   856.33   1.890s
K-40     5843.49  1460.97        31.       616.     0.228     8.30   2.093 
Bi-214   7059.19  1764.61         9.        10.     0.004    74.15   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0103E-01                                      5.12E+12             
911.20 2.280E-01 ?(P 8.226E-02 2.55E+01 2.62E+01 G  
968.96 2.946E-01 ?(  1.487E-01 3.67E+01 1.59E+01 G  
338.32 4.778E-01  (P 1.287E-01 2.28E+01 1.14E+01 G  

Energy duplication    
93.35 5.527E-01     3.920E-01 4.72E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.4113E-03                                      1.58E+05             
59.54-2.411E-03 %(  1.430E-01 3.60E+03 3.59E+01 G  

Bi-212   N   2.6426E-01                                      5.12E+12             
727.33 2.552E-01  (  2.629E-01 6.95E+01 6.65E+00 G  
785.37 3.184E-01 &(  1.727E+00 3.36E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.359E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.9145E-01                                      5.84E+05             
609.31 2.914E-01  (P 5.202E-02 1.54E+01 4.55E+01 G  

1120.29 1.917E-02 - P 1.894E-01 1.79E+02 1.49E+01 G  
1764.49 2.038E-01 - P 1.355E-01 3.71E+01 1.53E+01 G  

Co-60    T   8.7499E-03                                      1.93E+03             
1332.49 3.437E-03 ?(  2.377E-02 4.28E+02 1.00E+02 G  
1173.23 1.407E-02 ?(  2.468E-02 1.14E+02 9.98E+01 G  

Cs-137   I   1.0427E-02                                      1.10E+04             
661.66 1.043E-02 ?(  2.213E-02 1.35E+02 8.50E+01 G  

Eu-152   I   1.6917E-02                                      4.94E+03             
344.28-1.802E-04 &(  4.711E-02 1.59E+04 2.66E+01 G  
121.78-1.120E-02 +   5.392E-02 2.96E+02 2.84E+01 G  
778.90 5.197E-02 &(  1.212E-01 1.50E+02 1.30E+01 G  
964.08 0.000E+00 &   3.373E-01 1.00E+03 1.45E+01 G  

1112.08-4.672E-02 +   2.067E-01 2.75E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.115E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.9169E-02                                      3.14E+03             
873.18 1.917E-02 ?(  1.608E-01 5.17E+02 1.22E+01 G  
123.07-6.947E-03 &   3.889E-02 3.43E+02 4.04E+01 G  

1274.43-3.256E-02 +   8.545E-02 1.66E+02 3.49E+01 G  
723.30-5.253E-02 +   1.071E-01 1.30E+02 2.00E+01 G  

1004.72-4.977E-02 +   1.012E-01 1.32E+02 1.79E+01 G  
996.25-6.627E-02 +   2.227E-01 2.11E+02 1.05E+01 G  

K-40     N   1.5137E+01                                      4.57E+11             
1460.82 1.514E+01  (P 3.192E-01 4.15E+00 1.06E+01 G  

Pa-234   N   3.6471E-02                                      1.63E+12             
131.30-1.438E-02 &(  1.030E-01 4.38E+02 1.82E+01 G  
569.50 9.712E-02 &(  1.746E-01 1.16E+02 9.30E+00 G  
946.00-1.509E-02 +   1.637E-01 6.65E+02 1.35E+01 G  
880.52 7.090E-02 ?(  1.789E-01 1.61E+02 1.05E+01 G  
883.24 0.000E+00 -   2.494E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.3762E-01                                      5.12E+12             
238.63 2.376E-01  (P 3.818E-02 1.29E+01 4.36E+01 G  
300.09 1.034E-01 - P 4.418E-01 1.69E+02 3.18E+00 G  

Pb-214   N   3.1343E-01                                      5.84E+05             
351.93 3.099E-01  (P 3.107E-02 1.05E+01 3.56E+01 G  
295.22 3.249E-01  (P 8.225E-02 2.10E+01 1.84E+01 G  
242.00 3.016E-01  (P 2.187E-01 5.25E+01 7.27E+00 G  

Ra-226   N   6.0308E-01                                      5.84E+05             
186.21 6.031E-01  (  3.513E-01 4.11E+01 3.56E+00 G  

Th-234   N   2.0557E-01                                      1.63E+12             
63.30-9.736E-02 ?(  8.978E-01 5.64E+02 3.75E+00 G  
92.59 4.671E-01 ?(  4.334E-01 6.00E+01 4.34E+00 G  

Tl-208   N   1.2007E-01                                      5.12E+12             
583.19 1.164E-01  (  1.433E-02 1.47E+01 8.50E+01 G  
277.37 1.674E-01  (  2.058E-01 7.94E+01 6.60E+00 G  
860.53 0.000E+00 -   1.252E-01 1.00E+03 1.24E+01 G  

U-235    N   1.6657E-01                                      2.57E+11             
143.77 1.178E-01 ?(  1.359E-01 7.36E+01 1.09E+01 G  
205.32 1.407E-01 &(  2.834E-01 1.26E+02 5.02E+00 G  
163.36 2.972E-01  (  2.387E-01 5.30E+01 5.08E+00 G  
185.72 4.066E-02 -   2.628E-02 4.28E+01 5.70E+01 G  

Energy duplication    
93.35 3.934E-01 ?   2.790E-01 4.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      65.63        58.        -2.    -0.001  1128.56  -9.736E-02   
Th-234      92.18        89.        24.     0.009   119.91   4.671E-01   
U-235       93.35        66.        27.     0.010    94.41   3.934E-01   
Eu-152     121.81        91.        -5.    -0.002   591.69  -1.120E-02   
Eu-154     122.98        96.        -4.    -0.002   686.76  -6.947E-03   
Pa-234     131.30       144.        -4.    -0.001   875.10  -1.438E-02   
U-235      144.04        94.        20.     0.007   147.21   1.178E-01   
U-235      162.80        62.        23.     0.008   106.07   2.972E-01   
U-235      186.06        90.        34.     0.013    85.59   4.066E-02   
U-235      205.19        76.        10.     0.004   252.49   1.407E-01   
Pa-234     570.20        28.         7.     0.003   231.24   9.712E-02   
Cs-137     661.68        30.         6.     0.002   270.14   1.043E-02   
Eu-154     722.79        35.        -7.    -0.002   259.21  -5.253E-02   
Bi-212     726.95        23.        11.     0.004   138.97   2.552E-01   
Eu-152     779.04        17.         4.     0.002   299.75   5.197E-02   
Bi-212     786.09        25.         2.     0.001   672.57   3.184E-01   
Eu-154     871.40        22.         1.     0.000  1033.23   1.917E-02   
Pa-234     880.56        20.         4.     0.002   321.59   7.090E-02   
Pa-234     945.89        26.        -1.     0.000  1330.47  -1.509E-02   
Eu-154     997.01        26.        -4.    -0.001   421.40  -6.627E-02   
Eu-154    1008.49        16.        -5.    -0.002   264.11  -4.977E-02   
Eu-152    1111.94        32.        -3.    -0.001   549.53  -4.672E-02   
Co-60     1172.21        23.         6.     0.002   227.23   1.407E-02   
Eu-154    1273.98        30.        -5.    -0.002   331.31  -3.256E-02   
Co-60     1332.54        18.         1.     0.001   856.33   3.437E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:04:40
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_011.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0103E-01    3.0103E-01   1.0359E-01    1.0585E-01  8.226E-02
Am-241 #A   -2.4110E-03   -2.4113E-03   1.7383E-01    1.7383E-01  1.430E-01
Bi-212 #C    2.6426E-01    2.6426E-01   3.6724E-01    3.6749E-01  2.629E-01
Bi-214       2.9144E-01    2.9145E-01   1.0091E-01    1.0176E-01  5.202E-02
Co-60  #A    8.6618E-03    8.7499E-03   1.9882E-02    1.9886E-02  2.377E-02
Cs-137 #A    1.0409E-02    1.0427E-02   2.8168E-02    2.8172E-02  2.213E-02
Eu-152 #A    1.6851E-02    1.6917E-02   5.0709E-02    5.0715E-02  4.711E-02
Eu-154 #A    1.9050E-02    1.9169E-02   1.9806E-01    1.9806E-01  1.608E-01
K-40         1.5137E+01    1.5137E+01   1.2958E+00    1.5019E+00  3.192E-01
Pa-234 #A    3.6471E-02    3.6471E-02   8.4337E-02    8.4822E-02  1.030E-01
Pb-212       2.3762E-01    2.3762E-01   6.4699E-02    6.6944E-02  3.818E-02
Pb-214       3.1342E-01    3.1343E-01   7.0401E-02    7.1911E-02  3.107E-02
Ra-226       6.0306E-01    6.0308E-01   4.9603E-01    4.9722E-01  3.513E-01
Th-234 #A    2.0557E-01    2.0557E-01   2.4649E-01    2.4725E-01  8.978E-01
Tl-208       1.2007E-01    1.2007E-01   3.5328E-02    3.6153E-02  1.433E-02
U-235  #C    1.6657E-01    1.6657E-01   1.7263E-01    1.7293E-01  1.359E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.700E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.7003538E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-014                Received:        04/08/13                      
Lab ID:          244533-014                    Prepared:        04/09/13 14:52                
Matrix:          Soil                          Analyzed:        05/06/13 16:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.03549 U        0.1744        0.1417            0.9     
Bismuth-212                          0.7571           0.4930        0.2830                    
Bismuth-214                          0.4818           0.08796       0.03682                   
Cesium-137                           0.009237 U       0.02421       0.01891           0.07    
Cobalt-60                           -0.0005305 U      0.02869       0.02357           0.03    
Europium-152                         0.02947 U        0.05620       0.04260           0.1     
Europium-154                         0.02081 U        0.03334       0.1530            0.2     
Lead-212                             0.5451           0.08076       0.03998                   
Lead-214                             0.5527           0.09404       0.04925                   
Potassium-40                        14.03             1.160         0.2286                    
Protactinium-234                     0.007723 U       0.04115       0.09106                   
Radium-226 (By Bismuth-214)          0.4818           0.08796       0.03682           0.2     
Thallium-208                         0.1755           0.04694       0.02194                   
Thorium-232 (By Actinium-228)        0.8522           0.1749        0.05313           0.9     
Thorium-234                          0.9211 U         0.6799        1.149                     
Uranium-235                          0.06427 U        0.03467       0.1376            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-014                   Client ID : 12-PCT-321-014        

Seqnum : 1533181884011.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_011                                Batch         : 197163                       Time      : 06-MAY-2013 16:20     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.13 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.03549           0.1417       0.9      .17443           .17445           0.0042      u        

Bismuth-212                         0.7571            0.2830                .49296           .49448           0.10        u        

Bismuth-214                         0.4818            0.03682               .087962          .090589          -0.028      u        

Cesium-137                          0.009237          0.01891      0.07     .024205          .024208          -0.0079     u        

Cobalt-60                           -0.0005305        0.02357      0.03     .028693          .028693          0.0025      u        

Europium-152                        0.02947           0.04260      0.1      .056201          .056219          0.013       u        

Europium-154                        0.02081           0.1530       0.2      .033335          .033353          -0.051      u        

Lead-212                            0.5451            0.03998               .080756          .089873          0.0013      u        

Lead-214                            0.5527            0.04925               .094043          .097529          0.022       u        

Potassium-40                        14.03             0.2286                1.1598           1.3566           -0.50       u        

Protactinium-234                    0.007723          0.09106               .041151          .041195          0.014       u        

Radium-226 (By Bismuth-214)         0.4818            0.03682      0.2      .087962          .090589          -0.028      u        

Thallium-208                        0.1755            0.02194               .046935          .048259          0.0052      u        

Thorium-232 (By Actinium-228)       0.8522            0.05313      0.9      .17492           .18546           0.028       u        

Thorium-234                         0.9211            1.149                 .67989           .68544           0.25        u        

Uranium-235                         0.06427           0.1376       0.18     .034673          .034892          0.071       u        

u=use  

Page 1 of 1                                                                                                           1533181884011.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-014          
Sample Description: 244533-014, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_011
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:42            Live Time: 2700   sec

Acquisition Time: 5/6/2013 16:20:21         Real Time: 2705   sec
Analysis Time: 5/6/2013 17:05            Dead Time: 0.19   %

Analysis Quantity: 3.371E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.522E-01      1.749E-01      1.855E-01      5.313E-02
Am-241    #AB    3.549E-02      1.744E-01      1.744E-01      1.417E-01
Bi-212    #      7.571E-01      4.930E-01      4.945E-01      2.830E-01
Bi-214           4.818E-01      8.796E-02      9.059E-02      3.682E-02
Co-60     #AB   -5.305E-04      2.869E-02      2.869E-02      2.357E-02
Cs-137    #AB    9.237E-03      2.420E-02      2.421E-02      1.891E-02
Eu-152    #AB    2.947E-02      5.620E-02      5.622E-02      4.260E-02
Eu-154    #AB    2.081E-02      3.334E-02      3.335E-02      1.530E-01
K-40             1.403E+01      1.160E+00      1.357E+00      2.286E-01
Pa-234    #AB    7.723E-03      4.115E-02      4.120E-02      9.106E-02
Pb-212           5.451E-01      8.076E-02      8.987E-02      3.998E-02
Pb-214           5.527E-01      9.404E-02      9.753E-02      4.925E-02
Ra-226           1.140E+00      6.239E-01      6.273E-01      4.028E-01
Th-234    #AB    9.211E-01      6.799E-01      6.854E-01      1.149E+00
Tl-208           1.755E-01      4.694E-02      4.826E-02      2.194E-02
U-235     #AB    6.427E-02      3.467E-02      3.489E-02      1.376E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.962E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:05:33
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_011.An1               

Sample description                                             
244533-014, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_011.An1

Acquisition information
Start time:                 5/6/2013 16:20:21
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3713E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3713E+02) = 

8.0168E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:05:33
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_011.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0888

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.31        6. 245.74   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.31       22.  73.18   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.62       63.  29.19   0.81  2.739E-02
77.04      131.  14.68   0.81  2.924E-02
87.01       80.  22.56   0.62  3.592E-02
93.14       53.  32.07   0.83  3.937E-02    92.59   4.343  9.304E-01 Th234 

93.35   5.760  6.947E-01 U235  
93.35   4.100  9.759E-01 Ac228 
93.35   5.760  6.947E-01 U235  

93.15       49.  36.91   0.83  3.899E-02    92.59   4.343  8.572E-01 Th234 
93.35   5.760  6.400E-01 U235  
93.35   4.100  8.992E-01 Ac228 

93.19       57.  31.68   1.28  3.937E-02    92.59   4.343  9.996E-01 Th234 
93.35   5.760  7.463E-01 U235  
93.35   4.100  1.049E+00 Ac228 

121.05        4. 295.84   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  6.166E-03 Eu154 

122.23        6. 276.57   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
163.82       11. 149.72   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.323E-01 U235  
186.21       66.  27.37   1.00  4.851E-02   185.72  57.000  7.103E-02 U235  

186.21   3.555  1.140E+00 Ra226 
185.72  57.000  7.103E-02 U235  

206.30        8. 220.24   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.493E-02 U235  

238.66      352.   7.32   0.95  4.347E-02   238.63  43.600  5.451E-01 Pb212 
241.90       87.  22.81   1.56  4.315E-02   242.00   7.268  8.247E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:05:33
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_011.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.41        8. 157.30   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.12      128.  13.79   1.27  3.830E-02   295.22  18.414  5.259E-01 Pb214 
300.18       31.  38.78   1.05  3.789E-02   300.09   3.180  7.704E-01 Pb212 
338.22       67.  19.33   1.42  3.500E-02   338.32  11.400  4.986E-01 Ac228 
342.47        4. 190.02   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.406E-02 Eu152 
351.83      236.   9.29   1.09  3.408E-02   351.93  35.600  5.665E-01 Pb214 
583.28      124.  12.92   0.66  2.394E-02   583.19  85.000  1.741E-01 Tl208 
609.30      185.   8.76   1.36  2.322E-02   609.31  45.490  4.987E-01 Bi214 
662.10        6. 131.02   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.39       18.  42.06   1.45  2.051E-02   727.33   6.650  3.995E-01 Bi212 
777.53        5. 139.75   1.49  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  5.450E-02 Eu152 
785.82       18.  43.84   1.49  1.944E-02   785.37   1.110  2.483E+00 Bi212 
860.87       14.  54.52   1.55  1.823E-02   860.53  12.400  1.848E-01 Tl208 
873.40        1. 553.22   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.701E-02 Eu154 
882.32        2. 266.42   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.44      132.  10.26   1.27  1.750E-02   911.20  26.200  8.521E-01 Ac228 
969.27       52.  18.38   0.76  1.675E-02   968.96  15.900  5.764E-01 Ac228 

1005.10        8.  80.09   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  8.673E-02 Eu154 

1120.75       48.  20.84   1.25  1.507E-02  1120.29  14.910  6.289E-01 Bi214 
1273.24        1. 827.28   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  5.358E-03 Eu154 
1407.52        5. 115.64   1.90  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.696E-02 Eu152 
1460.90      628.   4.03   1.75  1.229E-02  1460.82  10.550  1.403E+01 K40   
1621.07        6.  71.94   2.00  1.128E-02  1620.74   1.510  1.063E+00 Bi212 
1764.77       23.  21.49   2.06  1.048E-02  1764.49  15.310  4.316E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.60    74.59       169.        48. 1.738E+03   84.38   0.494  -      s 
308.31    77.02       151.       109. 3.720E+03   38.62   0.805  -        
348.21    87.01       104.        80. 2.239E+03   45.12   0.620  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 17:05:33
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_011.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.51    59.31       111.         6.     0.002   491.48   0.792s
Th-234    253.50    63.31       122.        22.     0.008   146.37   0.796s
Th-234    372.78    93.15       138.        49.     0.018    73.81   0.829s
U-235     373.56    93.35       118.        53.     0.020    64.14   0.830D
Ac-228    373.56    93.35       117.        57.     0.021    63.36   1.282D
Eu-152    488.99   122.23       120.         6.     0.002   553.14   0.862s
Eu-154    484.27   121.05        70.         4.     0.002   591.68   0.863s
U-235     655.22   163.82       138.        11.     0.004   299.44   0.907s
U-235     744.53   186.16       115.        64.     0.024    53.95   0.931 
Ra-226    744.73   186.21       101.        66.     0.025    54.74   1.003 
U-235     825.03   206.30       133.         8.     0.003   440.49   0.952s
Pb-212    954.38   238.66       120.       348.     0.129    14.63   0.951 
Pb-214    967.31   241.90       114.        87.     0.032    45.61   1.557s
Tl-208   1109.25   277.41        87.         8.     0.003   314.60   1.028 
Pb-214   1180.06   295.12        71.       125.     0.046    27.58   1.266s
Pb-212   1200.28   300.18        65.        31.     0.012    77.56   1.052s
Ac-228   1352.37   338.22        42.        67.     0.025    38.67   1.417s
Eu-152   1369.33   342.47        32.         4.     0.002   380.04   1.096s
Pb-214   1406.77   351.83        75.       231.     0.086    18.59   1.090 
Tl-208   2332.17   583.28        42.       119.     0.044    25.85   0.659s
Bi-214   2436.20   609.30        32.       177.     0.066    17.53   1.357 
Cs-137   2647.34   662.10        26.         6.     0.002   262.04   1.392s
Eu-154   2887.36   722.12        30.        -3.    -0.001   485.00   1.444s
Bi-212   2908.45   727.39        31.        18.     0.007    84.12   1.448s
Eu-152   3108.99   777.53        19.         5.     0.002   279.50   1.490s
Bi-212   3142.14   785.82        25.        18.     0.007    87.69   1.495s
Tl-208   3442.31   860.87        22.        14.     0.005   109.03   1.554s
Eu-154   3492.42   873.40        23.         1.     0.000  1106.44   1.564s
Pa-234   3528.11   882.32        19.         2.     0.001   532.85   1.571s
Ac-228   3644.60   911.44        12.       132.     0.049    20.53   1.273s
Ac-228   3875.92   969.27        13.        52.     0.019    36.75   0.755s
Eu-154   3979.98   995.28        34.        -6.    -0.002   304.11   1.654s
Eu-154   4019.27  1005.10        19.         8.     0.003   160.18   1.660s
Bi-214   4481.94  1120.75        12.        48.     0.018    41.69   1.246s
Co-60    4691.38  1173.10        29.        -1.     0.000  1848.66   1.771s
Eu-154   5092.09  1273.24        25.         1.     0.000  1654.56   1.832s
Eu-152   5629.43  1407.52        14.         5.     0.002   231.29   1.905s
K-40     5843.07  1460.90        18.       613.     0.227     8.07   1.745 
Bi-212   6484.17  1621.07         7.         6.     0.002   143.88   2.004s
Bi-214   7059.45  1764.77         7.        23.     0.009    42.99   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.5215E-01                                      5.12E+12             
911.20 8.521E-01 @(  5.313E-02 1.03E+01 2.62E+01 G  
968.96 5.764E-01 -   9.473E-02 1.84E+01 1.59E+01 G  
338.32 4.986E-01 -   1.124E-01 1.93E+01 1.14E+01 G  

Energy duplication    
93.35 1.049E+00     4.636E-01 3.17E+01 4.10E+00 XA 

Am-241   I   3.5490E-02                                      1.58E+05             
59.54 3.549E-02 ?(  1.417E-01 2.46E+02 3.59E+01 G  

Bi-212   N   7.5706E-01                                      5.12E+12             
727.33 3.995E-01 @(P 2.830E-01 4.21E+01 6.65E+00 G  
785.37 2.483E+00 ?(P 1.592E+00 4.38E+01 1.11E+00 G  

1620.74 1.063E+00 ?(  1.041E+00 7.19E+01 1.51E+00 G  

Bi-214   N   4.8180E-01                                      5.84E+05             
609.31 4.987E-01  (P 3.682E-02 8.76E+00 4.55E+01 G  

1120.29 6.289E-01 +   1.084E-01 2.08E+01 1.49E+01 G  
1764.49 4.316E-01 ?(P 1.170E-01 2.15E+01 1.53E+01 G  

Co-60    T  -5.3047E-04                                      1.93E+03             
1332.49-5.305E-04 %(  2.357E-02 2.70E+03 1.00E+02 G  
1173.23-1.715E-03 +   2.593E-02 9.24E+02 9.98E+01 G  

Cs-137   I   9.2371E-03                                      1.10E+04             
661.66 9.237E-03 &(  1.891E-02 1.31E+02 8.50E+01 G  

Eu-152   I   2.9467E-02                                      4.94E+03             
344.28 1.406E-02 ?(  4.260E-02 1.90E+02 2.66E+01 G  
121.78 1.228E-02 ?(  5.531E-02 2.77E+02 2.84E+01 G  
778.90 5.450E-02 ?(  1.184E-01 1.40E+02 1.30E+01 G  
964.08-3.314E-03 %   1.363E-01 2.50E+03 1.45E+01 G  

1112.08 3.813E-03 %   1.783E-01 2.84E+03 1.34E+01 G  
1408.01 5.696E-02 ?(  1.001E-01 1.16E+02 2.09E+01 G  

Eu-154   I   2.0812E-02                                      3.14E+03             
873.18 1.701E-02 ?(  1.530E-01 5.53E+02 1.22E+01 G  
123.07 6.166E-03 ?(  2.963E-02 2.96E+02 4.04E+01 G  

1274.43 5.358E-03 ?(  7.240E-02 8.27E+02 3.49E+01 G  
723.30-2.388E-02 +   9.293E-02 2.43E+02 2.00E+01 G  

1004.72 8.673E-02  (  1.034E-01 8.01E+01 1.79E+01 G  
996.25-9.807E-02 +   2.361E-01 1.52E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.4030E+01                                      4.57E+11             
1460.82 1.403E+01  (P 2.286E-01 4.03E+00 1.06E+01 G  

Pa-234   N   7.7228E-03                                      1.63E+12             
131.30 0.000E+00 ?(  9.106E-02 1.00E+03 1.82E+01 G  
569.50-3.599E-03 %   1.077E-01 1.83E+03 9.30E+00 G  
946.00 0.000E+00 ?(  1.120E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 ?(  1.848E-01 1.00E+03 1.05E+01 G  
883.24 4.132E-02 &(  1.760E-01 2.66E+02 9.70E+00 G  

Pb-212   N   5.4513E-01                                      5.12E+12             
238.63 5.451E-01  (P 3.998E-02 7.32E+00 4.36E+01 G  
300.09 7.704E-01 + P 4.637E-01 3.88E+01 3.18E+00 G  

Pb-214   N   5.5265E-01                                      5.84E+05             
351.93 5.665E-01  (P 4.925E-02 9.29E+00 3.56E+01 G  
295.22 5.259E-01  (P 8.273E-02 1.38E+01 1.84E+01 G  
242.00 8.247E-01 +   2.355E-01 2.28E+01 7.27E+00 G  

Ra-226   N   1.1398E+00                                      5.84E+05             
186.21 1.140E+00  (  4.028E-01 2.74E+01 3.56E+00 G  

Th-234   N   9.2111E-01                                      1.63E+12             
63.30 9.951E-01 &(  1.149E+00 7.32E+01 3.75E+00 G  
92.59 8.572E-01 *(  4.805E-01 3.69E+01 4.34E+00 G  

Tl-208   N   1.7547E-01                                      5.12E+12             
583.19 1.741E-01  (P 2.194E-02 1.29E+01 8.50E+01 G  
277.37 9.122E-02 - P 2.453E-01 1.57E+02 6.60E+00 G  
860.53 1.848E-01 &(  1.448E-01 5.45E+01 1.24E+01 G  

U-235    N   6.4266E-02                                      2.57E+11             
143.77-2.119E-03 %(  1.376E-01 3.94E+03 1.09E+01 G  
205.32 9.493E-02 &(  3.397E-01 2.20E+02 5.02E+00 G  
163.36 1.323E-01 &(  3.199E-01 1.50E+02 5.08E+00 G  
185.72 6.824E-02 ?(  2.685E-02 2.70E+01 5.70E+01 G  

Energy duplication    
93.35 6.947E-01     3.317E-01 3.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31       111.         6.     0.002   491.48   3.549E-02   
Th-234      63.31       122.        22.     0.008   146.37   9.951E-01   
Th-234      93.15       138.        49.     0.018    73.81   8.572E-01   
U-235       93.35       118.        53.     0.020    64.14   6.947E-01   
Eu-152     122.23       120.         6.     0.002   553.14   1.228E-02   
Eu-154     121.05        70.         4.     0.002   591.68   6.166E-03   
U-235      163.82       138.        11.     0.004   299.44   1.323E-01   
U-235      186.16       115.        64.     0.024    53.95   6.824E-02   
U-235      206.30       133.         8.     0.003   440.49   9.493E-02   
Eu-152     342.47        32.         4.     0.002   380.04   1.406E-02   
Cs-137     662.10        26.         6.     0.002   262.04   9.237E-03   
Eu-154     722.12        30.        -3.    -0.001   485.00  -2.388E-02   
Bi-212     727.39        31.        18.     0.007    84.12   3.995E-01  P
Eu-152     777.53        19.         5.     0.002   279.50   5.450E-02   
Bi-212     785.82        25.        18.     0.007    87.69   2.483E+00  P
Eu-154     873.40        23.         1.     0.000  1106.44   1.701E-02   
Pa-234     882.32        19.         2.     0.001   532.85   4.132E-02   
Eu-154     995.28        34.        -6.    -0.002   304.11  -9.807E-02   
Eu-154    1005.10        19.         8.     0.003   160.18   8.673E-02   
Co-60     1173.10        29.        -1.     0.000  1848.66  -1.715E-03   
Eu-154    1273.24        25.         1.     0.000  1654.56   5.358E-03   
Eu-152    1407.52        14.         5.     0.002   231.29   5.696E-02   
Bi-212    1621.07         7.         6.     0.002   143.88   1.063E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.5215E-01    8.5215E-01   1.7492E-01    1.8546E-01  5.313E-02
Am-241 #A    3.5486E-02    3.5490E-02   1.7443E-01    1.7445E-01  1.417E-01
Bi-212 #     7.5706E-01    7.5706E-01   4.9296E-01    4.9448E-01  2.830E-01
Bi-214       4.8179E-01    4.8180E-01   8.7962E-02    9.0589E-02  3.682E-02
Co-60  #A   -5.2513E-04   -5.3047E-04   2.8693E-02    2.8693E-02  2.357E-02
Cs-137 #A    9.2207E-03    9.2371E-03   2.4205E-02    2.4208E-02  1.891E-02
Eu-152 #A    2.9351E-02    2.9467E-02   5.6201E-02    5.6219E-02  4.260E-02
Eu-154 #A    2.0683E-02    2.0812E-02   3.3335E-02    3.3353E-02  1.530E-01
K-40         1.4030E+01    1.4030E+01   1.1598E+00    1.3566E+00  2.286E-01
Pa-234 #A    7.7228E-03    7.7228E-03   4.1151E-02    4.1195E-02  9.106E-02
Pb-212       5.4513E-01    5.4513E-01   8.0756E-02    8.9873E-02  3.998E-02
Pb-214       5.5263E-01    5.5265E-01   9.4043E-02    9.7529E-02  4.925E-02
Ra-226       1.1398E+00    1.1398E+00   6.2393E-01    6.2732E-01  4.028E-01
Th-234 #A    9.2111E-01    9.2111E-01   6.7989E-01    6.8544E-01  1.149E+00
Tl-208       1.7547E-01    1.7547E-01   4.6935E-02    4.8259E-02  2.194E-02
U-235  #A    6.4266E-02    6.4266E-02   3.4673E-02    3.4892E-02  1.376E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.778E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.7776752E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-015                Received:        04/08/13                      
Lab ID:          244533-015                    Prepared:        04/09/13 14:59                
Matrix:          Soil                          Analyzed:        05/07/13 08:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 13:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.1299         0.1324            0.9    
Bismuth-212                          0.3529           0.4318         0.2903                   
Bismuth-214                          0.3434           0.09647        0.04825                  
Cesium-137                           0 U              0.02322        0.02815           0.07   
Cobalt-60                           -0.006348 U       0.03071        0.02446           0.03   
Europium-152                         0.01724 U        0.03554        0.05514           0.1    
Europium-154                         0.07968 U        0.1312         0.1205            0.2    
Lead-212                             0.4129           0.06758        0.03311                  
Lead-214                             0.4399           0.08763        0.04011                  
Potassium-40                        12.59             1.155          0.2859                   
Protactinium-234                     0.001419 U       0.002556       0.09805                  
Radium-226 (By Bismuth-214)          0.3434           0.09647        0.04825           0.2    
Thallium-208                         0.1360           0.04236        0.01948                  
Thorium-232 (By Actinium-228)        0.4460           0.1029         0.05819           0.9    
Thorium-234                          0.6815 U         0.7219         1.106                    
Uranium-235                          0.1521           0.1406         0.1211            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-015                   Client ID : 12-PCT-321-015        

Seqnum : 1523183326003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_003                                Batch         : 197163                       Time      : 07-MAY-2013 08:01     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.95 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0                 0.1324       0.9      .12994           .12994           0.0042      u        

Bismuth-212                         0.3529            0.2903                .43183           .43221           0.10        u        

Bismuth-214                         0.3434            0.04825               .096474          .097701          -0.028      u        

Cesium-137                          0                 0.02815      0.07     .023215          .023215          -0.0079     u        

Cobalt-60                           -0.006348         0.02446      0.03     .030706          .030707          0.0025      u        

Europium-152                        0.01724           0.05514      0.1      .035544          .035554          0.013       u        

Europium-154                        0.07968           0.1205       0.2      .13124           .13131           -0.051      u        

Lead-212                            0.4129            0.03311               .06758           .073889          0.0013      u        

Lead-214                            0.4399            0.04011               .087634          .090015          0.022       u        

Potassium-40                        12.59             0.2859                1.1553           1.3166           -0.50       u        

Protactinium-234                    0.001419          0.09805               .002556          .0025802         0.014       u        

Radium-226 (By Bismuth-214)         0.3434            0.04825      0.2      .096474          .097701          -0.028      u        

Thallium-208                        0.1360            0.01948               .042363          .043247          0.0052      u        

Thorium-232 (By Actinium-228)       0.4460            0.05819      0.9      .10287           .10781           0.028       u        

Thorium-234                         0.6815            1.106                 .72187           .72473           0.25        u        

Uranium-235                         0.1521            0.1211       0.18     .14062           .14093           0.071       u        

u=use  

Page 1 of 1                                                                                                           1523183326003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-015          
Sample Description: 244533-015, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:51            Live Time: 2700   sec

Acquisition Time: 5/7/2013 08:01:05         Real Time: 2703   sec
Analysis Time: 5/7/2013 08:46            Dead Time: 0.12   %

Analysis Quantity: 3.190E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.460E-01      1.029E-01      1.078E-01      5.819E-02
Am-241    #AB    0.000E+00      1.299E-01      1.299E-01      1.324E-01
Bi-212    #      3.529E-01      4.318E-01      4.322E-01      2.903E-01
Bi-214           3.434E-01      9.647E-02      9.770E-02      4.825E-02
Co-60     #AB   -6.348E-03      3.071E-02      3.071E-02      2.446E-02
Cs-137    #AB    0.000E+00      2.322E-02      2.322E-02      2.815E-02
Eu-152    #AB    1.724E-02      3.554E-02      3.555E-02      5.514E-02
Eu-154    #AB    7.968E-02      1.312E-01      1.313E-01      1.205E-01
K-40             1.259E+01      1.155E+00      1.317E+00      2.859E-01
Pa-234    #AB    1.419E-03      2.556E-03      2.580E-03      9.805E-02
Pb-212           4.129E-01      6.758E-02      7.389E-02      3.311E-02
Pb-214           4.399E-01      8.763E-02      9.002E-02      4.011E-02
Ra-226    #      6.219E-01      5.627E-01      5.638E-01      4.276E-01
Th-234    #AB    6.815E-01      7.219E-01      7.247E-01      1.106E+00
Tl-208           1.360E-01      4.236E-02      4.325E-02      1.948E-02
U-235            1.521E-01      1.406E-01      1.409E-01      1.211E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.627E+01

Analyst: Chris Fluty
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Sample description                                             
244533-015, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_003.An1

Acquisition information
Start time:                 5/7/2013 08:01:05
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1895E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1895E+02) = 

8.4738E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1051

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.08       16.  86.06   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.12       82.  22.82   1.01  2.760E-02
92.72       29.  61.76   0.88  3.682E-02    92.59   4.343  5.665E-01 Th234 

93.35   5.760  4.229E-01 U235  
93.35   4.100  5.941E-01 Ac228 

92.72       35.  46.75   0.88  3.718E-02    92.59   4.343  6.808E-01 Th234 
93.35   5.760  5.082E-01 U235  
93.35   4.100  7.140E-01 Ac228 

92.99       33.  45.54   1.26  3.718E-02    92.59   4.343  6.517E-01 Th234 
93.35   5.760  4.865E-01 U235  
93.35   4.100  6.835E-01 Ac228 

144.07       20.  65.31   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  
165.04       17.  65.47   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
185.91       33.  45.24   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.219E-01 Ra226 
186.11       48.  30.98   0.40  4.662E-02   185.72  57.000  5.693E-02 U235  

186.21   3.555  9.135E-01 Ra226 
221.95       17.  55.09   0.60  4.354E-02
238.63      249.   7.93   1.14  4.202E-02   238.63  43.600  4.131E-01 Pb212 
241.79       79.  20.28   0.52  4.172E-02   242.00   7.268  8.192E-01 Pb214 
277.83       19.  61.59   1.08  3.864E-02   277.37   6.600  2.323E-01 Tl208 
295.11       66.  21.83   1.05  3.721E-02   295.22  18.414  3.002E-01 Pb214 
300.01       15.  63.52   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.43       50.  21.46   0.67  3.412E-02   338.32  11.400  4.002E-01 Ac228 
352.01      174.   9.51   0.95  3.324E-02   351.93  35.600  4.399E-01 Pb214 
583.09       82.  15.58   1.52  2.357E-02   583.19  85.000  1.292E-01 Tl208 
609.20      114.  12.70   0.83  2.287E-02   609.31  45.490  3.434E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.08       14.  61.19   1.49  2.025E-02   727.33   6.650  3.208E-01 Bi212 
779.44        3. 227.52   1.53  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.916E-02 Eu152 
782.33        4. 141.37   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.48       13.  53.94   1.59  1.803E-02   860.53  12.400  1.823E-01 Tl208 
874.24        7.  82.36   1.60  1.784E-02   873.18  12.170    PBC<MDA Eu154 
881.93        5. 119.09   1.60  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.25       66.  15.01   1.44  1.732E-02   911.20  26.200  4.563E-01 Ac228 
965.25        2. 411.21   1.67  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.843E-02 Eu152 
968.93       39.  21.24   0.65  1.658E-02   968.96  15.900  4.619E-01 Ac228 
999.59        3. 197.88   1.69  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.30       38.  20.78   0.85  1.494E-02  1120.29  14.910  5.395E-01 Bi214 
1408.31        5. 103.10   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.769E-02 Eu152 
1460.73      535.   4.43   1.54  1.219E-02  1460.82  10.550  1.259E+01 K40   
1763.69       11.  37.22   2.09  1.039E-02  1764.49  15.310  2.215E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.48    77.12       121.        82. 2.963E+03   45.64   1.009  -       M
887.35   221.95        39.        17. 3.973E+02  110.18   0.602  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.37    63.08        90.        16.     0.006   172.12   0.850s
Th-234    370.84    92.72       144.        29.     0.011   123.52   0.882s
U-235     373.36    93.35       114.        35.     0.013    93.51   0.883D
Ac-228    373.36    93.35        89.        33.     0.012    91.07   1.265D
Pa-234    524.32   131.12       133.       -12.    -0.005   270.22   0.924s
U-235     576.05   144.07        76.        20.     0.007   130.62   0.937s
U-235     659.88   165.04        55.        17.     0.006   130.95   0.958s
U-235     744.10   186.11        73.        48.     0.018    61.95   0.396s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.30   185.91        94.        33.     0.012    90.48   0.982s
U-235     821.48   205.47       109.        -7.    -0.002   449.27   1.002s
Pb-212    954.03   238.63        69.       241.     0.089    15.86   1.138 
Pb-214    966.68   241.79        69.        79.     0.029    40.57   0.518s
Tl-208   1110.71   277.83        58.        19.     0.007   123.17   1.076 
Pb-214   1179.79   295.11        63.        66.     0.024    43.66   1.054 
Pb-212   1199.38   300.01        55.        15.     0.006   127.04   1.099s
Ac-228   1352.98   338.43        33.        50.     0.018    42.92   0.674s
Eu-152   1370.68   342.86        45.        -9.    -0.003   224.26   1.143s
Pb-214   1407.28   352.01        42.       166.     0.061    19.01   0.946 
Pa-234   2276.81   569.49        25.        -3.    -0.001   488.87   1.352s
Tl-208   2331.19   583.09        28.        82.     0.031    31.15   1.520 
Bi-214   2435.61   609.20        47.       114.     0.042    25.41   0.830s
Eu-154   2888.86   722.53        40.        -9.    -0.003   220.09   1.482s
Bi-212   2907.06   727.08        29.        14.     0.005   122.37   1.486s
Eu-152   3116.47   779.44        24.         3.     0.001   455.03   1.527s
Bi-212   3128.03   782.33        12.         4.     0.001   282.73   1.532s
Tl-208   3440.64   860.48        18.        13.     0.005   107.88   1.590s
Eu-154   3495.70   874.24        13.         7.     0.003   164.71   1.599s
Pa-234   3526.47   881.93        14.         5.     0.002   238.18   1.605s
Ac-228   3643.75   911.25        13.        66.     0.024    30.02   1.442 
Eu-152   3859.77   965.25        39.         2.     0.001   822.42   1.666s
Ac-228   3874.51   968.93        11.        39.     0.014    42.48   0.649s
Eu-154   3997.19   999.59        16.         3.     0.001   395.77   1.688s
Eu-154   4019.90  1005.27        22.        -1.     0.000  1268.57   1.694s
Eu-152   4461.37  1115.60        34.       -12.    -0.004   150.93   1.766s
Bi-214   4480.16  1120.30        13.        38.     0.014    41.57   0.849s
Eu-154   5097.40  1274.54        25.        -3.    -0.001   443.71   1.865s
Co-60    5323.41  1331.00        19.        -3.    -0.001   483.72   1.897s
Eu-152   5632.86  1408.31        10.         5.     0.002   206.20   1.937s
K-40     5842.69  1460.73        25.       516.     0.191     8.85   1.541 
Bi-214   7055.72  1763.69        10.        11.     0.004    74.44   2.093s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4598E-01                                      5.12E+12             
911.20 4.563E-01  (P 5.819E-02 1.50E+01 2.62E+01 G  
968.96 4.619E-01  (  9.282E-02 2.12E+01 1.59E+01 G  
338.32 4.002E-01  (P 1.087E-01 2.15E+01 1.14E+01 G  

Energy duplication    
93.35 6.835E-01 +   4.520E-01 4.55E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.5288E-01                                      5.12E+12             
727.33 3.208E-01 ?(  2.903E-01 6.12E+01 6.65E+00 G  
785.37 5.453E-01 ?(  1.181E+00 1.41E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.329E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.4343E-01                                      5.84E+05             
609.31 3.434E-01  (P 4.825E-02 1.27E+01 4.55E+01 G  

1120.29 5.395E-01 + P 1.171E-01 2.08E+01 1.49E+01 G  
1764.49 2.215E-01 - P 1.456E-01 3.72E+01 1.53E+01 G  

Co-60    T  -6.3479E-03                                      1.93E+03             
1332.49-6.348E-03 ?(  2.446E-02 2.42E+02 1.00E+02 G  
1173.23-1.069E-03 %   2.394E-02 1.37E+03 9.98E+01 G  

Eu-152   I   1.7238E-02                                      4.94E+03             
344.28-3.128E-02 &(  5.514E-02 1.12E+02 2.66E+01 G  
121.78 0.000E+00 +   6.554E-02 1.00E+03 2.84E+01 G  
778.90 3.916E-02 &(  1.422E-01 2.28E+02 1.30E+01 G  
964.08 2.843E-02 ?(  1.900E-01 4.11E+02 1.45E+01 G  

1112.08-1.863E-01 +   2.139E-01 7.55E+01 1.34E+01 G  
1408.01 5.769E-02 ?(  8.785E-02 1.03E+02 2.09E+01 G  

Eu-154   I   7.9681E-02                                      3.14E+03             
873.18 1.002E-01 ?(  1.205E-01 8.24E+01 1.22E+01 G  
123.07 7.247E-04 %   4.237E-02 3.55E+03 4.04E+01 G  

1274.43-2.203E-02 -   7.800E-02 2.22E+02 3.49E+01 G  
723.30-6.587E-02 -   1.135E-01 1.10E+02 2.00E+01 G  

1004.72-1.163E-02 &   1.201E-01 6.34E+02 1.79E+01 G  
996.25 5.591E-02 ?(  1.744E-01 1.98E+02 1.05E+01 G  

K-40     N   1.2587E+01                                      4.57E+11             
1460.82 1.259E+01  (P 2.859E-01 4.43E+00 1.06E+01 G  

Pa-234   N   1.4192E-03                                      1.63E+12             
131.30-4.506E-02 ?(  9.805E-02 1.35E+02 1.82E+01 G  
569.50-4.227E-02 +   1.654E-01 2.44E+02 9.30E+00 G  
946.00 0.000E+00 +   1.562E-01 1.00E+03 1.35E+01 G  
880.52 8.198E-02 ?(  1.487E-01 1.19E+02 1.05E+01 G  
883.24 4.071E-03 %   1.999E-01 2.99E+03 9.70E+00 G  

Pb-212   N   4.1293E-01                                      5.12E+12             
238.63 4.131E-01  (P 3.311E-02 7.93E+00 4.36E+01 G  
300.09 4.107E-01 ?(P 4.620E-01 6.35E+01 3.18E+00 G  

Pb-214   N   4.3987E-01                                      5.84E+05             
351.93 4.399E-01  (P 4.011E-02 9.51E+00 3.56E+01 G  
295.22 3.002E-01 - P 8.503E-02 2.18E+01 1.84E+01 G  

236 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 08:46:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 8.192E-01 + P 2.001E-01 2.03E+01 7.27E+00 G  

Ra-226   N   6.2188E-01                                      5.84E+05             
186.21 6.219E-01 *(  4.276E-01 4.52E+01 3.56E+00 G  

Th-234   N   6.8147E-01                                      1.63E+12             
63.30 8.147E-01  (  1.106E+00 8.61E+01 3.75E+00 G  
92.59 5.665E-01 @(  5.496E-01 6.18E+01 4.34E+00 G  

Tl-208   N   1.3598E-01                                      5.12E+12             
583.19 1.292E-01  (  1.948E-02 1.56E+01 8.50E+01 G  
277.37 2.323E-01 +   2.186E-01 6.16E+01 6.60E+00 G  
860.53 1.823E-01 ?(  1.389E-01 5.39E+01 1.24E+01 G  

U-235    N   1.5206E-01                                      2.57E+11             
143.77 1.198E-01 ?(  1.211E-01 6.53E+01 1.09E+01 G  
205.32-9.280E-02 -   3.383E-01 2.25E+02 5.02E+00 G  
163.36 2.216E-01 ?(  2.222E-01 6.55E+01 5.08E+00 G  
185.72 5.693E-02 -   2.348E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 5.082E-01     3.647E-01 4.68E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.08        90.        16.     0.006   172.12   8.147E-01   
Th-234      92.72       144.        29.     0.011   123.52   5.665E-01   
Pa-234     131.12       133.       -12.    -0.005   270.22  -4.506E-02   
Ra-226     185.91        94.        33.     0.012    90.48   6.219E-01   
Eu-152     342.86        45.        -9.    -0.003   224.26  -3.128E-02   
Pa-234     569.49        25.        -3.    -0.001   488.87  -4.227E-02   
Eu-154     722.53        40.        -9.    -0.003   220.09  -6.587E-02   
Bi-212     727.08        29.        14.     0.005   122.37   3.208E-01   
Eu-152     779.44        24.         3.     0.001   455.03   3.916E-02   
Bi-212     782.33        12.         4.     0.001   282.73   5.453E-01   
Eu-154     874.24        13.         7.     0.003   164.71   1.002E-01   
Pa-234     881.93        14.         5.     0.002   238.18   8.198E-02   
Eu-152     965.25        39.         2.     0.001   822.42   2.843E-02   
Eu-154     999.59        16.         3.     0.001   395.77   5.591E-02   
Eu-154    1005.27        22.        -1.     0.000  1268.57  -1.163E-02   
Eu-152    1115.60        34.       -12.    -0.004   150.93  -1.863E-01   
Eu-154    1274.54        25.        -3.    -0.001   443.71  -2.203E-02   
Co-60     1331.00        19.        -3.    -0.001   483.72  -6.348E-03   
Eu-152    1408.31        10.         5.     0.002   206.20   5.769E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4598E-01    4.4598E-01   1.0287E-01    1.0781E-01  5.819E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.2994E-01    1.2994E-01  1.324E-01
Bi-212 #     3.5288E-01    3.5288E-01   4.3183E-01    4.3221E-01  2.903E-01
Bi-214       3.4342E-01    3.4343E-01   9.6474E-02    9.7701E-02  4.825E-02
Co-60  #A   -6.2825E-03   -6.3479E-03   3.0706E-02    3.0707E-02  2.446E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.3215E-02    2.3215E-02  2.815E-02
Eu-152 #A    1.7169E-02    1.7238E-02   3.5544E-02    3.5554E-02  5.514E-02
Eu-154 #A    7.9177E-02    7.9681E-02   1.3124E-01    1.3131E-01  1.205E-01
K-40         1.2587E+01    1.2587E+01   1.1553E+00    1.3166E+00  2.859E-01
Pa-234 #A    1.4192E-03    1.4192E-03   2.5560E-03    2.5802E-03  9.805E-02
Pb-212       4.1293E-01    4.1293E-01   6.7580E-02    7.3889E-02  3.311E-02
Pb-214       4.3985E-01    4.3987E-01   8.7634E-02    9.0015E-02  4.011E-02
Ra-226 #     6.2186E-01    6.2188E-01   5.6269E-01    5.6381E-01  4.276E-01
Th-234 #A    6.8147E-01    6.8147E-01   7.2187E-01    7.2473E-01  1.106E+00
Tl-208       1.3598E-01    1.3598E-01   4.2363E-02    4.3247E-02  1.948E-02
U-235   C    1.5206E-01    1.5206E-01   1.4062E-01    1.4093E-01  1.211E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.437E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.4365138E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-016                Received:        04/08/13                      
Lab ID:          244533-016                    Prepared:        04/09/13 15:07                
Matrix:          Soil                          Analyzed:        05/07/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   275.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 14:03                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.007806 U       0.2263        0.1861            0.9     
Bismuth-212                          1.164            0.6053        0.3729                    
Bismuth-214                          1.012            0.1490        0.05912                   
Cesium-137                          -0.01107 U        0.03682       0.02936           0.07    
Cobalt-60                            0.004784 U       0.01993       0.02852           0.03    
Europium-152                         0.02744 U        0.08853       0.07503           0.1     
Europium-154                         0.03778 U        0.07722       0.1927            0.2     
Lead-212                             0.8275           0.1046        0.05141                   
Lead-214                             1.061            0.1406        0.05568                   
Potassium-40                        15.90             1.397         0.3589                    
Protactinium-234                    -0.08612 U        0.1642        0.1318                    
Radium-226 (By Bismuth-214)          1.012            0.1490        0.05912           0.2     
Thallium-208                         0.3139           0.06542       0.02767                   
Thorium-232 (By Actinium-228)        1.089            0.1829        0.03982           0.9     
Thorium-234                          1.138 U          0.8415        1.230                     
Uranium-235                          0.09285 U b      0.04718       0.2029            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244533-016                   Client ID : 12-PCT-321-016        

Seqnum : 1513183324003.3                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130507_003                                Batch         : 197163                       Time      : 07-MAY-2013 07:57     

Cal    : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14     Caldate       : 07-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 275.33 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.007806         0.1861      0.9      .22632           .22632           0.0042      u           

Bismuth-212                        1.164            0.3729               .60527           .6082            0.10        u           

Bismuth-214                        1.012            0.05912              .14901           .15595           -0.028      u           

Cesium-137                         -0.01107         0.02936     0.07     .036823          .036826          -0.0079     u           

Cobalt-60                          0.004784         0.02852     0.03     .019933          .019934          0.0025      u           

Europium-152                       0.02744          0.07503     0.1      .088531          .088545          0.013       u           

Europium-154                       0.03778          0.1927      0.2      .077222          .077247          -0.051      u           

Lead-212                           0.8275           0.05141              .10461           .125             0.0013      u           

Lead-214                           1.061            0.05568              .14064           .15253           0.022       u           

Potassium-40                       15.90            0.3589               1.3972           1.6097           -0.50       u           

Protactinium-234                   -0.08612         0.1318               .16423           .16562           0.014       u           

Radium-226 (By Bismuth-214)        1.012            0.05912     0.2      .14901           .15595           -0.028      u           

Thallium-208                       0.3139           0.02767              .065418          .068485          0.0052      u           

Thorium-232 (By Actinium-228)      1.089            0.03982     0.9      .18291           .19921           0.028       u           

Thorium-234                        1.138            1.230                .84147           .84833           0.25        u           

Uranium-235                        0.09285          0.2029      0.18     .04718           .047556          0.071       MDA+ u b*

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1513183324003.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-016          
Sample Description: 244533-016, 197163 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_003
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 14:03            Live Time: 2700   sec

Acquisition Time: 5/7/2013 07:57:51         Real Time: 2703   sec
Analysis Time: 5/28/2013 07:43           Dead Time: 0.09   %

Analysis Quantity: 2.753E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.089E+00      1.829E-01      1.992E-01      3.982E-02
Am-241    #AB    7.806E-03      2.263E-01      2.263E-01      1.861E-01
Bi-212           1.164E+00      6.053E-01      6.082E-01      3.729E-01
Bi-214           1.012E+00      1.490E-01      1.560E-01      5.912E-02
Co-60     #AB    4.784E-03      1.993E-02      1.993E-02      2.852E-02
Cs-137    #AB   -1.107E-02      3.682E-02      3.683E-02      2.936E-02
Eu-152    #AB    2.744E-02      8.853E-02      8.854E-02      7.503E-02
Eu-154    #AB    3.778E-02      7.722E-02      7.725E-02      1.927E-01
K-40      #      1.590E+01      1.397E+00      1.610E+00      3.589E-01
Pa-234    #AB   -8.612E-02      1.642E-01      1.656E-01      1.318E-01
Pb-212           8.275E-01      1.046E-01      1.250E-01      5.141E-02
Pb-214           1.061E+00      1.406E-01      1.525E-01      5.568E-02
Ra-226    #      1.697E+00      7.112E-01      7.204E-01      4.619E-01
Th-234     AB    1.138E+00      8.415E-01      8.483E-01      1.230E+00
Tl-208           3.139E-01      6.542E-02      6.849E-02      2.767E-02
U-235     #AB    9.285E-02      4.718E-02      4.756E-02      2.029E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.438E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:43:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_003.An1               

Sample description                                             
244533-016, 197163                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507_003.An1

Acquisition information
Start time:                 5/7/2013 07:57:51
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.7533E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.7533E+02) = 

9.8162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:43:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 14:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1680

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.43       29.  55.54   0.69  1.866E-02    63.30   3.750  1.496E+00 Th234 
74.75      133.  14.91   0.84  2.835E-02
77.15      206.  10.05   0.85  3.014E-02
87.29       79.  24.05   0.63  3.671E-02
92.73       39.  48.81   0.86  3.953E-02    92.59   4.343  8.288E-01 Th234 

93.35   5.760  6.191E-01 U235  
93.43       60.  33.17   0.87  3.990E-02    93.35   5.760  9.470E-01 U235  

93.35   4.100  1.330E+00 Ac228 
93.49       48.  41.73   0.87  3.990E-02    93.35   5.760  7.636E-01 U235  

93.35   4.100  1.073E+00 Ac228 
128.78       30.  43.48   0.48  4.932E-02
163.54       28.  60.39   0.94  4.973E-02   163.36   5.080  3.977E-01 U235  

163.36   5.080  3.977E-01 U235  
185.88       80.  20.95   1.05  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.697E+00 Ra226 
185.72  57.000  1.058E-01 U235  

186.02       73.  25.41   0.97  4.819E-02   185.72  57.000  9.627E-02 U235  
186.21   3.555  1.545E+00 Ra226 

204.91        4. 369.95   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.827E-02 U235  

238.44      434.   6.23   0.99  4.320E-02   238.63  43.600  8.275E-01 Pb212 
241.54      106.  20.38   1.16  4.285E-02   242.00   7.268  1.242E+00 Pb214 
277.08       26.  47.53   0.60  3.962E-02   277.37   6.600  3.670E-01 Tl208 
294.99      177.  10.82   1.15  3.815E-02   295.22  18.414  8.925E-01 Pb214 
299.72       23.  53.51   1.09  3.774E-02   300.09   3.180  6.853E-01 Pb212 
338.13       94.  15.90   1.29  3.495E-02   338.32  11.400  8.627E-01 Ac228 
344.70        7. 161.30   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:43:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  2.900E-02 Eu152 

351.71      360.   6.52   1.06  3.405E-02   351.93  35.600  1.061E+00 Pb214 
583.00      175.  10.42   1.57  2.417E-02   583.19  85.000  3.098E-01 Tl208 
609.19      308.   7.17   1.33  2.345E-02   609.31  45.490  1.024E+00 Bi214 
727.27       53.  21.04   0.95  2.078E-02   727.33   6.650  1.389E+00 Bi212 
776.90        2. 413.53   1.51  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  2.239E-02 Eu152 
784.80       10.  85.13   1.51  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.31       13.  66.13   1.56  1.851E-02   860.53  12.400  2.104E-01 Tl208 
879.38        3. 248.52   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.02      145.   8.75   1.50  1.779E-02   911.20  26.200  1.133E+00 Ac228 
944.89        5. 164.44   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.92       76.  14.33   0.42  1.704E-02   968.96  15.900  1.017E+00 Ac228 

1005.05        6. 102.19   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.15       50.  19.81   1.72  1.535E-02  1120.29  14.910  7.878E-01 Bi214 
1173.67        4. 208.32   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.14        2. 262.55   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.859E-02 Eu152 
1460.58      598.   4.25   1.80  1.254E-02  1460.82  10.550  1.590E+01 K40   
1763.81       44.  17.88   0.96  1.069E-02  1764.49  15.310  9.766E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.79       148.       114. 4.039E+03   36.07   0.980  -        
308.24    77.19       151.       170. 5.634E+03   26.40   0.626  -      s 
348.63    87.29       130.        79. 2.163E+03   48.09   0.633  -      s 
514.43   128.78        75.        32. 6.511E+02   83.99   0.483 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.26    63.43       103.        29.     0.011   111.08   0.690 
Th-234    369.79    92.59       163.        39.     0.014    97.62   0.865D
U-235     372.84    93.35       167.        60.     0.022    66.34   0.865D
Ac-228    372.84    93.35       179.        48.     0.018    83.46   0.866D
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:43:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    483.21   120.97       158.        -2.    -0.001  1552.25   0.897s
Eu-154    492.29   123.24       185.        -6.    -0.002   633.70   0.899s
Pa-234    522.68   130.84       197.       -21.    -0.008   190.70   0.908s
U-235     574.06   143.70       173.        -8.    -0.003   450.62   0.922s
U-235     653.34   163.54       125.        28.     0.010   120.78   0.943s
U-235     743.21   186.02       134.        73.     0.027    50.82   0.968s
Ra-226    742.62   185.88        87.        80.     0.030    41.90   1.045s
U-235     818.71   204.91       129.         4.     0.002   739.90   0.989s
Pb-212    952.74   238.44       131.       428.     0.159    12.47   0.993 
Pb-214    965.12   241.54       150.       106.     0.039    40.75   1.158s
Tl-208   1107.20   277.08        55.        26.     0.010    95.06   0.596s
Pb-214   1178.77   294.99        79.       172.     0.064    21.65   1.152 
Pb-212   1197.69   299.72        72.        23.     0.008   107.02   1.088s
Ac-228   1351.25   338.13        52.        94.     0.035    31.80   1.290 
Eu-152   1377.51   344.70        66.         7.     0.003   322.61   1.132s
Pb-214   1405.54   351.71        63.       354.     0.131    13.04   1.056 
Pa-234   2277.95   569.88        36.        -4.    -0.002   400.70   1.339s
Tl-208   2330.41   583.00        45.       175.     0.065    20.84   1.574 
Bi-214   2435.17   609.19        55.       301.     0.111    14.34   1.331 
Cs-137   2642.18   660.94        42.        -6.    -0.002   332.57   1.416s
Eu-154   2888.19   722.44        40.        -3.    -0.001   538.14   1.464s
Bi-212   2907.96   727.38        37.        41.     0.015    52.00   1.467s
Eu-152   3106.10   776.90        20.         2.     0.001   827.06   1.506s
Bi-212   3137.67   784.80        30.        10.     0.004   170.25   1.511 
Tl-208   3439.83   860.31        32.        13.     0.005   132.26   1.564s
Eu-154   3490.73   873.03        25.        -1.     0.000  1738.12   1.573s
Pa-234   3516.12   879.38        25.         3.     0.001   497.03   1.578s
Ac-228   3642.75   911.02         5.       145.     0.054    17.51   1.505 
Pa-234   3778.27   944.89        25.         5.     0.002   328.88   1.620s
Eu-152   3860.58   965.45        93.        -2.    -0.001  1258.71   1.632s
Ac-228   3874.47   968.92        13.        76.     0.028    28.67   0.424s
Eu-154   4019.06  1005.05        15.         6.     0.002   204.39   1.657s
Bi-214   4479.81  1120.15        28.        50.     0.018    39.62   1.722s
Co-60    4694.05  1173.67        29.         4.     0.001   416.65   1.750s
Eu-152   5632.96  1408.14        14.         2.     0.001   525.10   1.851s
K-40     5843.01  1460.58        31.       579.     0.214     8.50   1.801s
Bi-214   7057.95  1763.81        11.        44.     0.016    35.75   0.961s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:43:43
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0891E+00                                      5.12E+12             
911.20 1.133E+00  (  3.982E-02 8.75E+00 2.62E+01 G  
968.96 1.017E+00  (  1.136E-01 1.43E+01 1.59E+01 G  
338.32 8.627E-01 -   1.541E-01 1.59E+01 1.14E+01 G  

Energy duplication    
93.35 1.073E+00     6.923E-01 4.17E+01 4.10E+00 XA 

Am-241   I   7.8064E-03                                      1.58E+05             
59.54 7.806E-03 %(  1.861E-01 1.45E+03 3.59E+01 G  

Bi-212   N   1.1640E+00                                      5.12E+12             
727.33 1.087E+00 ?(  3.729E-01 2.60E+01 6.65E+00 G  
785.37 1.628E+00  (  2.116E+00 8.51E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.874E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.0124E+00                                      5.84E+05             
609.31 1.024E+00  (P 5.912E-02 7.17E+00 4.55E+01 G  

1120.29 7.878E-01 - P 1.973E-01 1.98E+01 1.49E+01 G  
1764.49 9.766E-01  (P 1.718E-01 1.79E+01 1.53E+01 G  

Co-60    T   4.7842E-03                                      1.93E+03             
1332.49 1.920E-04 %(  2.852E-02 9.02E+03 1.00E+02 G  
1173.23 9.382E-03 ?(  3.121E-02 2.08E+02 9.98E+01 G  

Cs-137   I  -1.1072E-02                                      1.10E+04             
661.66-1.107E-02 ?(  2.936E-02 1.66E+02 8.50E+01 G  

Eu-152   I   2.7442E-02                                      4.94E+03             
344.28 2.900E-02 &(  7.503E-02 1.61E+02 2.66E+01 G  
121.78-6.103E-03 -   7.776E-02 7.76E+02 2.84E+01 G  
778.90 2.239E-02 ?(  1.497E-01 4.14E+02 1.30E+01 G  
964.08-3.211E-02 +   3.311E-01 6.29E+02 1.45E+01 G  

1112.08 5.368E-05 %   2.218E-01 2.51E+05 1.34E+01 G  
1408.01 2.859E-02 ?(  1.194E-01 2.63E+02 2.09E+01 G  

Eu-154   I   3.7782E-02                                      3.14E+03             
873.18-1.357E-02 &(  1.927E-01 8.69E+02 1.22E+01 G  
123.07-1.140E-02 +   5.904E-02 3.17E+02 4.04E+01 G  

1274.43 0.000E+00 +   2.477E-02 1.00E+03 3.49E+01 G  
723.30-2.955E-02 +   1.283E-01 2.69E+02 2.00E+01 G  

1004.72 7.278E-02 ?(  1.121E-01 1.02E+02 1.79E+01 G  
996.25 1.038E-02 %   2.291E-01 1.35E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.5904E+01                                      4.57E+11             
1460.82 1.590E+01 @(P 3.589E-01 4.25E+00 1.06E+01 G  

Pa-234   N  -8.6119E-02                                      1.63E+12             
131.30-8.612E-02 &(  1.318E-01 9.54E+01 1.82E+01 G  
569.50-6.980E-02 +   2.238E-01 2.00E+02 9.30E+00 G  
946.00 7.013E-02 +   1.820E-01 1.64E+02 1.35E+01 G  
880.52 5.558E-02 +   2.212E-01 2.49E+02 1.05E+01 G  
883.24 0.000E+00 +   2.675E-01 1.00E+03 9.70E+00 G  

Pb-212   N   8.2753E-01                                      5.12E+12             
238.63 8.275E-01  (P 5.141E-02 6.23E+00 4.36E+01 G  
300.09 6.853E-01 - P 5.982E-01 5.35E+01 3.18E+00 G  

Pb-214   N   1.0609E+00                                      5.84E+05             
351.93 1.061E+00  (P 5.568E-02 6.52E+00 3.56E+01 G  
295.22 8.925E-01 - P 1.070E-01 1.08E+01 1.84E+01 G  
242.00 1.242E+00 + P 3.326E-01 2.04E+01 7.27E+00 G  

Ra-226   N   1.6972E+00                                      5.84E+05             
186.21 1.697E+00 *(  4.619E-01 2.10E+01 3.56E+00 G  

Th-234   N   1.1381E+00                                      1.63E+12             
63.30 1.496E+00  (  1.230E+00 5.55E+01 3.75E+00 G  
92.59 8.288E-01  (  6.297E-01 4.88E+01 4.34E+00 G  

Tl-208   N   3.1392E-01                                      5.12E+12             
583.19 3.098E-01  (  2.767E-02 1.04E+01 8.50E+01 G  
277.37 3.670E-01  (  2.393E-01 4.75E+01 6.60E+00 G  
860.53 2.104E-01 -   2.086E-01 6.61E+01 1.24E+01 G  

U-235    N   9.2845E-02                                      2.57E+11             
143.77-5.533E-02 ?(  2.029E-01 2.25E+02 1.09E+01 G  
205.32 6.827E-02 ?(  4.126E-01 3.70E+02 5.02E+00 G  
163.36 3.977E-01 ?(  3.756E-01 6.04E+01 5.08E+00 G  
185.72 9.627E-02 *(  3.575E-02 2.54E+01 5.70E+01 G  

Energy duplication    
93.35 9.470E-01 *   4.766E-01 3.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       167.        60.     0.022    66.34   9.470E-01   
Eu-152     120.97       158.        -2.    -0.001  1552.25  -6.103E-03   
Eu-154     123.24       185.        -6.    -0.002   633.70  -1.140E-02   
Pa-234     130.84       197.       -21.    -0.008   190.70  -8.612E-02   
U-235      143.70       173.        -8.    -0.003   450.62  -5.533E-02   
U-235      163.54       125.        28.     0.010   120.78   3.977E-01   
U-235      186.02       134.        73.     0.027    50.82   9.627E-02   
U-235      204.91       129.         4.     0.002   739.90   6.827E-02   
Eu-152     344.70        66.         7.     0.003   322.61   2.900E-02   
Pa-234     569.88        36.        -4.    -0.002   400.70  -6.980E-02   
Cs-137     660.94        42.        -6.    -0.002   332.57  -1.107E-02   
Eu-154     722.44        40.        -3.    -0.001   538.14  -2.955E-02   
Eu-152     776.90        20.         2.     0.001   827.06   2.239E-02   
Eu-154     873.03        25.        -1.     0.000  1738.12  -1.357E-02   
Pa-234     879.38        25.         3.     0.001   497.03   5.558E-02   
Pa-234     944.89        25.         5.     0.002   328.88   7.013E-02   
Eu-152     965.45        93.        -2.    -0.001  1258.71  -3.211E-02   
Eu-154    1005.05        15.         6.     0.002   204.39   7.278E-02   
Co-60     1173.67        29.         4.     0.001   416.65   9.382E-03   
Eu-152    1408.14        14.         2.     0.001   525.10   2.859E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0891E+00    1.0891E+00   1.8291E-01    1.9921E-01  3.982E-02
Am-241 #A    7.8054E-03    7.8064E-03   2.2632E-01    2.2632E-01  1.861E-01
Bi-212       1.1640E+00    1.1640E+00   6.0527E-01    6.0820E-01  3.729E-01
Bi-214       1.0123E+00    1.0124E+00   1.4901E-01    1.5595E-01  5.912E-02
Co-60  #A    4.7349E-03    4.7842E-03   1.9933E-02    1.9934E-02  2.852E-02
Cs-137 #A   -1.1052E-02   -1.1072E-02   3.6823E-02    3.6826E-02  2.936E-02
Eu-152 #A    2.7332E-02    2.7442E-02   8.8531E-02    8.8545E-02  7.503E-02
Eu-154 #A    3.7544E-02    3.7782E-02   7.7222E-02    7.7247E-02  1.927E-01
K-40   #     1.5904E+01    1.5904E+01   1.3972E+00    1.6097E+00  3.589E-01
Pa-234 #A   -8.6119E-02   -8.6119E-02   1.6423E-01    1.6562E-01  1.318E-01
Pb-212       8.2753E-01    8.2753E-01   1.0461E-01    1.2500E-01  5.141E-02
Pb-214       1.0608E+00    1.0609E+00   1.4064E-01    1.5253E-01  5.568E-02
Ra-226 #     1.6971E+00    1.6972E+00   7.1117E-01    7.2042E-01  4.619E-01
Th-234  A    1.1381E+00    1.1381E+00   8.4147E-01    8.4833E-01  1.230E+00
Tl-208       3.1392E-01    3.1392E-01   6.5418E-02    6.8485E-02  2.767E-02
U-235  #A    9.2845E-02    9.2845E-02   4.7180E-02    4.7556E-02  2.029E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  128.7 to  2034.7 keV)     2.421E+01  pCi/g         
Total Decayed Activity (  128.7 to  2034.7 keV) 2.4206852E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-017                Received:        04/08/13                      
Lab ID:          244533-017                    Prepared:        04/09/13 15:10                
Matrix:          Soil                          Analyzed:        05/07/13 09:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   287.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 14:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01010 U        0.2057        0.1688            0.9     
Bismuth-212                          0.5573           0.4273        0.3194                    
Bismuth-214                          0.5130           0.1224        0.05805                   
Cesium-137                           0.002413 U       0.03319       0.02711           0.07    
Cobalt-60                           -0.01053 U        0.03424       0.02681           0.03    
Europium-152                         0.02166 U        0.07193       0.06111           0.1     
Europium-154                         0.02266 U        0.1188        0.1848            0.2     
Lead-212                             0.5325           0.09838       0.05318                   
Lead-214                             0.7183           0.1137        0.04632                   
Potassium-40                        11.88             1.194         0.3194                    
Protactinium-234                     0.1520           0.1128        0.07545                   
Radium-226 (By Bismuth-214)          0.5130           0.1224        0.05805           0.2     
Thallium-208                         0.2378           0.04873       0.01809                   
Thorium-232 (By Actinium-228)        0.7655           0.1478        0.06950           0.9     
Thorium-234                          0.4741 U         0.8142        1.402                     
Uranium-235                          0.06932 U b      0.04822       0.1952            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244533-017                   Client ID : 12-PCT-321-017        

Seqnum : 1523183326004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130507_004                                Batch         : 197163                       Time      : 07-MAY-2013 09:13     

Cal    : 07-MAY-2013 07:38:08,29-APR-2013 08:26:15     Caldate       : 07-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 287.77 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.01010         0.1688      0.9      .20566           .20566           0.0042      u           

Bismuth-212                        0.5573           0.3194               .42726           .42821           0.10        u           

Bismuth-214                        0.5130           0.05805              .1224            .12455           -0.028      u           

Cesium-137                         0.002413         0.02711     0.07     .033192          .033192          -0.0079     u           

Cobalt-60                          -0.01053         0.02681     0.03     .034239          .034242          0.0025      u           

Europium-152                       0.02166          0.06111     0.1      .071934          .071942          0.013       u           

Europium-154                       0.02266          0.1848      0.2      .11883           .11884           -0.051      u           

Lead-212                           0.5325           0.05318              .098376          .10565           0.0013      u           

Lead-214                           0.7183           0.04632              .11365           .11851           0.022       u           

Potassium-40                       11.88            0.3194               1.1936           1.3342           -0.50       u           

Protactinium-234                   0.1520           0.07545              .11279           .11895           0.014       u           

Radium-226 (By Bismuth-214)        0.5130           0.05805     0.2      .1224            .12455           -0.028      u           

Thallium-208                       0.2378           0.01809              .048731          .051052          0.0052      u           

Thorium-232 (By Actinium-228)      0.7655           0.06950     0.9      .14782           .15785           0.028       u           

Thorium-234                        0.4741           1.402                .81419           .81543           0.25        u           

Uranium-235                        0.06932          0.1952      0.18     .048219          .048402          0.071       MDA+ u b*

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1523183326004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-017          
Sample Description: 244533-017, 197163 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130507_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 14:09            Live Time: 2700   sec

Acquisition Time: 5/7/2013 09:13:05         Real Time: 2704   sec
Analysis Time: 5/7/2013 09:58            Dead Time: 0.13   %

Analysis Quantity: 2.878E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.655E-01      1.478E-01      1.578E-01      6.950E-02
Am-241    #AB   -1.010E-02      2.057E-01      2.057E-01      1.688E-01
Bi-212    #      5.573E-01      4.273E-01      4.282E-01      3.194E-01
Bi-214           5.130E-01      1.224E-01      1.246E-01      5.805E-02
Co-60     #AB   -1.053E-02      3.424E-02      3.424E-02      2.681E-02
Cs-137    #AB    2.413E-03      3.319E-02      3.319E-02      2.711E-02
Eu-152    #AB    2.166E-02      7.193E-02      7.194E-02      6.111E-02
Eu-154    #AB    2.266E-02      1.188E-01      1.188E-01      1.848E-01
K-40             1.188E+01      1.194E+00      1.334E+00      3.194E-01
Pa-234    #      1.520E-01      1.128E-01      1.189E-01      7.545E-02
Pb-212           5.325E-01      9.838E-02      1.056E-01      5.318E-02
Pb-214           7.183E-01      1.137E-01      1.185E-01      4.632E-02
Ra-226           1.082E+00      7.127E-01      7.154E-01      4.758E-01
Th-234     AB    4.741E-01      8.142E-01      8.154E-01      1.402E+00
Tl-208           2.378E-01      4.873E-02      5.105E-02      1.809E-02
U-235     #AB    6.932E-02      4.822E-02      4.840E-02      1.952E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.703E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_004.An1               

Sample description                                             
244533-017, 197163                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507_004.An1

Acquisition information
Start time:                 5/7/2013 09:13:05
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.8777E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.8777E+02) = 

9.3919E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 14:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1532

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.39       13. 120.71   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.68       72.  21.87   0.86  2.586E-02
77.04      153.  12.34   0.87  2.756E-02
92.62       12. 122.16   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.927E-01 U235  
93.30       33.  54.50   0.88  3.718E-02    93.35   4.100  7.490E-01 Ac228 

93.35   5.760  5.331E-01 U235  
93.38       26.  56.28   0.88  3.718E-02    93.35   4.100  5.930E-01 Ac228 

93.35   5.760  4.221E-01 U235  
122.58        4. 408.63   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
129.18       32.  40.00   0.92  4.722E-02   131.30  18.200  1.278E-01 Pa234 
153.91       23.  64.53   0.52  4.810E-02
163.57       25.  60.80   0.96  4.789E-02   163.36   5.080  3.597E-01 U235  

163.36   5.080  3.597E-01 U235  
186.16       52.  32.94   0.78  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.082E+00 Ra226 
185.72  57.000  6.742E-02 U235  

186.20       48.  34.78   0.98  4.662E-02   185.72  57.000  6.254E-02 U235  
186.21   3.555  1.004E+00 Ra226 

205.81       14.  99.60   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.085E-01 U235  

238.51      288.   8.99   1.05  4.203E-02   238.63  43.600  5.325E-01 Pb212 
241.93       64.  28.91   1.04  4.172E-02   242.00   7.268  7.310E-01 Pb214 
277.93       23.  50.43   1.08  3.864E-02   277.37   6.600  3.175E-01 Tl208 
295.27      147.  11.63   0.79  3.721E-02   295.22  18.414  7.251E-01 Pb214 
338.52       92.  19.07   0.88  3.410E-02   338.32  11.400  8.076E-01 Ac228 
351.96      250.   7.66   0.99  3.324E-02   351.93  35.600  7.121E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
571.15       13.  62.48   1.35  2.396E-02   569.50   9.300  1.994E-01 Pa234 
582.99      137.  10.25   0.83  2.358E-02   583.19  85.000  2.378E-01 Tl208 
609.23      166.  11.06   1.14  2.288E-02   609.31  45.490  5.130E-01 Bi214 
661.97        1. 687.92   1.43  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.04       23.  38.33   1.49  2.025E-02   727.33   6.650  6.013E-01 Bi212 
860.76       30.  25.82   0.62  1.803E-02   860.53  12.400  4.669E-01 Tl208 
872.60        1. 976.06   1.60  1.784E-02   873.18  12.170    PBC<MDA Eu154 
884.50        4. 178.84   1.61  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.01      101.  11.72   1.77  1.732E-02   911.20  26.200  7.732E-01 Ac228 
968.94       85.  15.32   0.56  1.658E-02   968.96  15.900  1.124E+00 Ac228 

1004.72        2. 262.23   1.69  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1112.44        3. 192.93   1.77  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.33       23.  33.71   1.77  1.494E-02  1120.29  14.910  3.565E-01 Bi214 
1407.20        3. 166.02   1.94  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      458.   4.81   1.69  1.219E-02  1460.82  10.550  1.188E+01 K40   
1620.06        2. 260.51   2.04  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.75       44.  14.59   0.62  1.039E-02  1764.49  15.310  9.607E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.83    74.70       114.        46. 1.778E+03   71.97   0.555  -      s 
308.25    77.06       133.       134. 4.854E+03   30.88   0.500  -      s 
615.40   153.91        86.        23. 4.698E+02  129.06   0.519 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.60    63.39       117.        13.     0.005   241.42   0.850s
Th-234    370.31    92.59        99.        12.     0.004   244.31   0.882D
Ac-228    373.36    93.35        94.        26.     0.010   112.57   0.883D
U-235     373.36    93.35       144.        33.     0.012   109.01   0.883D
Eu-152    490.18   122.58       106.         4.     0.001   817.26   0.914s
Eu-154    494.26   123.60       142.       -16.    -0.006   217.32   0.915s
Pa-234    516.56   129.18        64.        32.     0.012    80.01   0.924s
U-235     573.79   143.50       160.       -14.    -0.005   257.35   0.937s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     654.02   163.57       104.        25.     0.009   121.59   0.958s
U-235     744.45   186.20       114.        48.     0.018    69.56   0.982 
Ra-226    744.30   186.16        94.        52.     0.019    65.88   0.776 
U-235     822.82   205.81        84.        14.     0.005   199.21   1.002s
Pb-212    953.56   238.51       145.       280.     0.104    17.98   1.049 
Pb-214    967.22   241.93       138.        64.     0.024    57.82   1.040s
Tl-208   1111.14   277.93        57.        23.     0.009   100.86   1.076s
Pb-214   1180.44   295.27        64.       143.     0.053    23.25   0.789s
Ac-228   1353.35   338.52        65.        90.     0.033    38.15   0.879s
Pb-214   1407.07   351.96        46.       242.     0.090    15.32   0.988s
Pa-234   2283.45   571.15        25.        13.     0.005   124.95   1.352s
Tl-208   2330.82   582.99        20.       137.     0.051    20.49   0.833s
Bi-214   2435.74   609.23        56.       153.     0.057    22.12   1.139 
Cs-137   2646.66   661.97        38.         1.     0.000  1375.85   1.431s
Eu-154   2890.23   722.87        42.        -2.    -0.001   755.51   1.482s
Bi-212   2906.90   727.04        28.        23.     0.009    76.66   1.486s
Bi-212   3149.01   787.57        35.        -1.     0.000  1715.29   1.532s
Tl-208   3441.77   860.76        10.        30.     0.011    51.64   0.616s
Eu-154   3489.14   872.60        24.         1.     0.000  1952.13   1.599s
Pa-234   3536.76   884.50        19.         4.     0.001   357.68   1.607s
Ac-228   3642.81   911.01        15.       101.     0.037    23.45   1.765 
Pa-234   3770.49   942.93        19.        -4.    -0.001   329.20   1.653s
Eu-152   3866.51   966.93       114.       -41.    -0.015    79.85   1.666s
Ac-228   3874.78   969.00        19.        55.     0.020    35.35   1.669s
Eu-154   3987.67   997.21        28.        -4.    -0.001   402.69   1.688s
Eu-154   4017.69  1004.72        20.         2.     0.001   524.47   1.694s
Eu-152   4448.72  1112.44        20.         3.     0.001   385.85   1.766s
Bi-214   4480.27  1120.33        28.        23.     0.008    67.42   1.771s
Co-60    4690.59  1172.89        26.        -4.    -0.002   359.78   1.804s
Eu-154   5103.06  1275.95        21.        -4.    -0.001   341.34   1.865s
Co-60    5314.16  1328.69        18.        -4.    -0.001   325.13   1.897s
Eu-152   5628.41  1407.20        13.         3.     0.001   332.05   1.937s
K-40     5842.78  1460.75        26.       439.     0.163     9.63   1.689 
Bi-212   6480.57  1620.06        10.         2.     0.001   521.02   2.037s
Bi-214   7059.98  1764.75         3.        44.     0.016    29.17   0.624s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6553E-01                                      5.12E+12             
911.20 7.732E-01  (P 6.950E-02 1.17E+01 2.62E+01 G  
968.96 7.226E-01 ?(  1.357E-01 1.77E+01 1.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 8.076E-01 @(P 1.676E-01 1.91E+01 1.14E+01 G  

Energy duplication    
93.35 5.930E-01 -   5.155E-01 5.63E+01 4.10E+00 XA 

Am-241   I  -1.0096E-02                                      1.58E+05             
59.54-1.010E-02 %(  1.688E-01 1.02E+03 3.59E+01 G  

Bi-212   N   5.5733E-01                                      5.12E+12             
727.33 6.013E-01 ?(  3.194E-01 3.83E+01 6.65E+00 G  
785.37-1.601E-01 &   2.247E+00 8.58E+02 1.11E+00 G  

1620.74 3.638E-01 &(  1.495E+00 2.61E+02 1.51E+00 G  

Bi-214   N   5.1302E-01                                      5.84E+05             
609.31 5.130E-01  (P 5.805E-02 1.11E+01 4.55E+01 G  

1120.29 3.565E-01 - P 1.939E-01 3.37E+01 1.49E+01 G  
1764.49 9.607E-01 + P 8.891E-02 1.46E+01 1.53E+01 G  

Co-60    T  -1.0531E-02                                      1.93E+03             
1332.49-1.053E-02 ?(  2.681E-02 1.63E+02 1.00E+02 G  
1173.23-1.012E-02 +   2.886E-02 1.80E+02 9.98E+01 G  

Cs-137   I   2.4125E-03                                      1.10E+04             
661.66 2.412E-03 &(  2.711E-02 6.88E+02 8.50E+01 G  

Eu-152   I   2.1664E-02                                      4.94E+03             
344.28-1.308E-03 &(  6.111E-02 2.84E+03 2.66E+01 G  
121.78 9.622E-03 ?(  6.424E-02 4.09E+02 2.84E+01 G  
778.90 0.000E+00 -   2.748E-01 1.00E+03 1.30E+01 G  
964.08-5.957E-01 +   3.608E-01 3.99E+01 1.45E+01 G  

1112.08 5.864E-02 &(  1.788E-01 1.93E+02 1.34E+01 G  
1408.01 4.359E-02 ?(  1.124E-01 1.66E+02 2.09E+01 G  

Eu-154   I   2.2658E-02                                      3.14E+03             
873.18 1.158E-02 ?(  1.848E-01 9.76E+02 1.22E+01 G  
123.07-2.992E-02 +   5.212E-02 1.09E+02 4.04E+01 G  

1274.43-2.965E-02 &   7.973E-02 1.71E+02 3.49E+01 G  
723.30-2.107E-02 +   1.293E-01 3.78E+02 2.00E+01 G  

1004.72 3.021E-02 ?(  1.267E-01 2.62E+02 1.79E+01 G  
996.25-7.871E-02 +   2.526E-01 2.01E+02 1.05E+01 G  

K-40     N   1.1884E+01                                      4.57E+11             
1460.82 1.188E+01  (P 3.194E-01 4.81E+00 1.06E+01 G  

Pa-234   N   1.5203E-01                                      1.63E+12             
131.30 1.278E-01 ?(  7.545E-02 4.00E+01 1.82E+01 G  
569.50 1.994E-01 &(  1.835E-01 6.25E+01 9.30E+00 G  
946.00-5.966E-02 -   1.539E-01 1.65E+02 1.35E+01 G  
880.52 6.654E-04 %   1.674E-01 1.53E+04 1.05E+01 G  
883.24 7.356E-02 -   2.072E-01 1.79E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 09:58:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.3247E-01                                      5.12E+12             
238.63 5.325E-01  (P 5.318E-02 8.99E+00 4.36E+01 G  
300.09-7.733E-02 % P 6.309E-01 2.59E+03 3.18E+00 G  

Pb-214   N   7.1826E-01                                      5.84E+05             
351.93 7.121E-01 @(P 4.632E-02 7.66E+00 3.56E+01 G  
295.22 7.251E-01  (P 9.476E-02 1.16E+01 1.84E+01 G  
242.00 7.310E-01 ?(P 3.142E-01 2.89E+01 7.27E+00 G  

Ra-226   N   1.0818E+00                                      5.84E+05             
186.21 1.082E+00  (  4.758E-01 3.29E+01 3.56E+00 G  

Th-234   N   4.7410E-01                                      1.63E+12             
63.30 7.242E-01 ?(  1.402E+00 1.21E+02 3.75E+00 G  
92.59 2.582E-01  (  5.047E-01 1.22E+02 4.34E+00 G  

Tl-208   N   2.3783E-01                                      5.12E+12             
583.19 2.378E-01  (  1.809E-02 1.02E+01 8.50E+01 G  
277.37 3.175E-01 &   2.405E-01 5.04E+01 6.60E+00 G  
860.53 4.669E-01 +   1.147E-01 2.58E+01 1.24E+01 G  

U-235    N   6.9317E-02                                      2.57E+11             
143.77-9.408E-02 ?(  1.952E-01 1.29E+02 1.09E+01 G  
205.32 2.085E-01 &(  3.293E-01 9.96E+01 5.02E+00 G  
163.36 3.597E-01 ?(  3.403E-01 6.08E+01 5.08E+00 G  
185.72 6.254E-02  (  3.259E-02 3.48E+01 5.70E+01 G  

Energy duplication    
93.35 5.331E-01     4.535E-01 5.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       144.        33.     0.012   109.01   5.331E-01   
Eu-152     122.58       106.         4.     0.001   817.26   9.622E-03   
Eu-154     123.60       142.       -16.    -0.006   217.32  -2.992E-02   
Pa-234     129.18        64.        32.     0.012    80.01   1.278E-01   
U-235      143.50       160.       -14.    -0.005   257.35  -9.408E-02   
U-235      163.57       104.        25.     0.009   121.59   3.597E-01   
U-235      186.20       114.        48.     0.018    69.56   6.254E-02   
U-235      205.81        84.        14.     0.005   199.21   2.085E-01   
Pa-234     571.15        25.        13.     0.005   124.95   1.994E-01   
Cs-137     661.97        38.         1.     0.000  1375.85   2.412E-03   
Eu-154     722.87        42.        -2.    -0.001   755.51  -2.107E-02   
Eu-154     872.60        24.         1.     0.000  1952.13   1.158E-02   
Pa-234     884.50        19.         4.     0.001   357.68   7.356E-02   
Pa-234     942.93        19.        -4.    -0.001   329.20  -5.966E-02   
Eu-152     966.93       114.       -41.    -0.015    79.85  -5.957E-01   
Eu-154     997.21        28.        -4.    -0.001   402.69  -7.871E-02   
Eu-154    1004.72        20.         2.     0.001   524.47   3.021E-02   
Eu-152    1112.44        20.         3.     0.001   385.85   5.864E-02   
Co-60     1172.89        26.        -4.    -0.002   359.78  -1.012E-02   
Eu-154    1275.95        21.        -4.    -0.001   341.34  -2.965E-02   
Co-60     1328.69        18.        -4.    -0.001   325.13  -1.053E-02   
Eu-152    1407.20        13.         3.     0.001   332.05   4.359E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6553E-01    7.6553E-01   1.4782E-01    1.5785E-01  6.950E-02
Am-241 #A   -1.0095E-02   -1.0096E-02   2.0566E-01    2.0566E-01  1.688E-01
Bi-212 #     5.5733E-01    5.5733E-01   4.2726E-01    4.2821E-01  3.194E-01
Bi-214       5.1300E-01    5.1302E-01   1.2240E-01    1.2455E-01  5.805E-02
Co-60  #A   -1.0422E-02   -1.0531E-02   3.4239E-02    3.4242E-02  2.681E-02
Cs-137 #A    2.4081E-03    2.4125E-03   3.3192E-02    3.3192E-02  2.711E-02
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Eu-152 #A    2.1577E-02    2.1664E-02   7.1934E-02    7.1942E-02  6.111E-02
Eu-154 #A    2.2515E-02    2.2658E-02   1.1883E-01    1.1884E-01  1.848E-01
K-40         1.1884E+01    1.1884E+01   1.1936E+00    1.3342E+00  3.194E-01
Pa-234 #     1.5203E-01    1.5203E-01   1.1279E-01    1.1895E-01  7.545E-02
Pb-212       5.3247E-01    5.3247E-01   9.8376E-02    1.0565E-01  5.318E-02
Pb-214       7.1824E-01    7.1826E-01   1.1365E-01    1.1851E-01  4.632E-02
Ra-226       1.0818E+00    1.0818E+00   7.1268E-01    7.1536E-01  4.758E-01
Th-234  A    4.7410E-01    4.7410E-01   8.1419E-01    8.1543E-01  1.402E+00
Tl-208       2.3783E-01    2.3783E-01   4.8731E-02    5.1052E-02  1.809E-02
U-235  #A    6.9317E-02    6.9317E-02   4.8219E-02    4.8402E-02  1.952E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  153.8 to  2035.4 keV)     1.629E+01  pCi/g         
Total Decayed Activity (  153.8 to  2035.4 keV) 1.6290361E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-018                Received:        04/08/13                      
Lab ID:          244533-018                    Prepared:        04/09/13 15:10                
Matrix:          Soil                          Analyzed:        05/07/13 08:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   297.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         
Sampled:         04/08/13 12:48                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.09008 U         0.2145        0.1721            0.9     
Bismuth-212                          0.4713            0.4305        0.3140                    
Bismuth-214                          0.7350            0.1223        0.04966                   
Cesium-137                           0.003163 U        0.02562       0.02073           0.07    
Cobalt-60                            0.009849 U b      0.01724       0.03640           0.03    
Europium-152                         0.05586 U         0.07747       0.05784           0.1     
Europium-154                         0.01949 U         0.05837       0.1616            0.2     
Lead-212                             0.6196            0.08847       0.04549                   
Lead-214                             0.8745            0.1243        0.04988                   
Potassium-40                        15.77              1.327         0.2841                    
Protactinium-234                    -0.01734 U         0.03963       0.1139                    
Radium-226 (By Bismuth-214)          0.7350            0.1223        0.04966           0.2     
Thallium-208                         0.2308            0.04715       0.01890                   
Thorium-232 (By Actinium-228)        0.7599            0.1315        0.06720           0.9     
Thorium-234                          0.7773 U          0.4972        1.582                     
Uranium-235                          0.06412 U         0.04615       0.1724            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244533-018                   Client ID : 12-PCT-321-018        

Seqnum : 1533183345003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130507_003                                Batch         : 197163                       Time      : 07-MAY-2013 08:11     

Cal    : 07-MAY-2013 07:57:28,05-MAR-2013 18:53:13     Caldate       : 07-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 297.99 g                     Live Time : 2700 sec              

Dead Time : 0.34 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.09008         0.1721      0.9      .2145            .21461           0.0042      u           

Bismuth-212                        0.4713           0.3140               .43047           .43115           0.10        u           

Bismuth-214                        0.7350           0.04966              .12231           .1267            -0.028      u           

Cesium-137                         0.003163         0.02073     0.07     .02562           .02562           -0.0079     u           

Cobalt-60                          0.009849         0.03640     0.03     .017238          .017243          0.0025      MDA+ u b*

Europium-152                       0.05586          0.05784     0.1      .077469          .077516          0.013       u           

Europium-154                       0.01949          0.1616      0.2      .058366          .058375          -0.051      u           

Lead-212                           0.6196           0.04549              .08847           .099178          0.0013      u           

Lead-214                           0.8745           0.04988              .12431           .13087           0.022       u           

Potassium-40                       15.77            0.2841               1.3266           1.5447           -0.50       u           

Protactinium-234                   -0.01734         0.1139               .039626          .039859          0.014       u           

Radium-226 (By Bismuth-214)        0.7350           0.04966     0.2      .12231           .1267            -0.028      u           

Thallium-208                       0.2308           0.01890              .04715           .049409          0.0052      u           

Thorium-232 (By Actinium-228)      0.7599           0.06720     0.9      .13151           .14254           0.028       u           

Thorium-234                        0.7773           1.582                .49715           .50255           0.25        u           

Uranium-235                        0.06412          0.1724      0.18     .04615           .046314          0.071       u           

Analyzed mass outside of limits  

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1533183345003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-018          
Sample Description: 244533-018, 197163 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130507_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 12:48            Live Time: 2700   sec

Acquisition Time: 5/7/2013 08:11:15         Real Time: 2709   sec
Analysis Time: 5/7/2013 08:56            Dead Time: 0.34   %

Analysis Quantity: 2.980E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.599E-01      1.315E-01      1.425E-01      6.720E-02
Am-241    #AB   -9.008E-02      2.145E-01      2.146E-01      1.721E-01
Bi-212    #      4.713E-01      4.305E-01      4.312E-01      3.140E-01
Bi-214           7.350E-01      1.223E-01      1.267E-01      4.966E-02
Co-60     #AB    9.849E-03      1.724E-02      1.724E-02      3.640E-02
Cs-137    #AB    3.163E-03      2.562E-02      2.562E-02      2.073E-02
Eu-152    #AB    5.586E-02      7.747E-02      7.752E-02      5.784E-02
Eu-154    #AB    1.949E-02      5.837E-02      5.837E-02      1.616E-01
K-40             1.577E+01      1.327E+00      1.545E+00      2.841E-01
Pa-234    #AB   -1.734E-02      3.963E-02      3.986E-02      1.139E-01
Pb-212           6.196E-01      8.847E-02      9.918E-02      4.549E-02
Pb-214           8.745E-01      1.243E-01      1.309E-01      4.988E-02
Ra-226     AB    4.136E-01      6.543E-01      6.548E-01      5.183E-01
Th-234    #AB    7.773E-01      4.972E-01      5.026E-01      1.582E+00
Tl-208           2.308E-01      4.715E-02      4.941E-02      1.890E-02
U-235      AB    6.412E-02      4.615E-02      4.631E-02      1.724E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.081E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 08:56:32
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

Sample description                                             
244533-018, 197163                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507_003.An1

Acquisition information
Start time:                 5/7/2013 08:11:15
Live time:               2700
Real time:               2709
Dead time:                  0.34 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9799E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9799E+02) = 

9.0698E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 08:56:32
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 12:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0977

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
32.02       24.  55.52   0.37  0.000E+00
63.27        5. 366.19   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.642E-01 Th234 
74.73      100.  19.78   0.83  2.751E-02
77.03      179.  11.76   0.84  2.926E-02
89.94       43.  36.70   0.37  3.758E-02
92.66       37.   9.34   0.85  3.937E-02    92.59   4.343  7.245E-01 Th234 

93.35   4.100  7.599E-01 Ac228 
93.35   5.760  5.409E-01 U235  
92.59   4.343  7.245E-01 Th234 

92.66        4.  36.16   0.85  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  9.008E-02 Ac228 
93.35   5.760  6.412E-02 U235  

92.67       62.  31.98   0.85  3.899E-02    92.59   4.343  1.220E+00 Th234 
93.35   4.100  1.280E+00 Ac228 
93.35   5.760  9.112E-01 U235  

121.12        9. 149.76   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
121.74        4. 381.85   0.88  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.71       18.  98.80   0.90  5.033E-02   143.77  10.940    PBC<MDA U235  
163.13        7. 242.57   0.92  5.004E-02   163.36   5.080    PBC<MDA U235  
185.76       53.  36.08   0.94  4.855E-02   185.72  57.000  6.412E-02 U235  
186.05       83.  22.39   0.54  4.852E-02   186.21   3.555  1.617E+00 Ra226 
238.71      354.   7.05   1.04  4.347E-02   238.63  43.600  6.196E-01 Pb212 
241.79       82.  22.84   1.17  4.315E-02   242.00   7.268  8.784E-01 Pb214 
246.72       12.  65.15   0.23  4.269E-02
295.15      195.  10.04   1.11  3.830E-02   295.22  18.414  9.146E-01 Pb214 
299.61       51.  23.32   1.26  3.789E-02   300.09   3.180  1.419E+00 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.26      101.  14.22   1.23  3.500E-02   338.32  11.400  8.469E-01 Ac228 
344.23       10. 103.71   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.560E-02 Eu152 
351.82      320.   7.01   1.11  3.408E-02   351.93  35.600  8.730E-01 Pb214 
462.88       41.  31.17   0.67  2.816E-02
569.62        2. 364.26   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.28      144.   9.92   1.19  2.394E-02   583.19  85.000  2.308E-01 Tl208 
609.37      238.   8.06   1.02  2.322E-02   609.31  45.490  7.350E-01 Bi214 
662.26        2. 405.05   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.49       19.  40.13   1.41  2.051E-02   727.33   6.650  4.713E-01 Bi212 
778.77        2. 421.94   1.46  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  2.205E-02 Eu152 
860.90       12.  62.91   1.52  1.823E-02   860.53  12.400  1.848E-01 Tl208 
880.98        3. 197.07   1.54  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.14       94.  13.40   1.28  1.750E-02   911.20  26.200  6.850E-01 Ac228 
969.03       65.  17.08   1.49  1.675E-02   968.96  15.900  8.211E-01 Ac228 
996.53        4. 221.17   1.63  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1120.39       26.  34.39   1.73  1.507E-02  1120.29  14.910  3.918E-01 Bi214 
1172.49        8.  87.51   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.63        8.  69.34   1.94  1.266E-02  1408.01  20.850  1.027E-01 Eu152 

1408.01  20.850  1.027E-01 Eu152 
1460.83      624.   4.10   1.82  1.229E-02  1460.82  10.550  1.577E+01 K40   
1764.49       53.  13.25   0.86  1.048E-02  1764.49  15.310  1.112E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

128.45    32.02        80.        24. 0.000E+00  111.05   0.370  -      s 
299.17    74.74       178.        65. 2.356E+03   64.67   0.401  -      s 
308.37    77.04       175.       138. 4.710E+03   33.20   0.711  -        
359.91    89.94       103.        43. 1.144E+03   73.40   0.365  -      s 
986.59   246.72        27.        12. 2.741E+02  130.31   0.234  -      sc

1850.79   462.88        43.        41. 1.449E+03   62.35   0.674 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/7/2013 08:56:32
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.45    58.05       128.       -14.    -0.005   238.12   0.820s
Th-234    253.33    63.27       182.         5.     0.002   732.37   0.823s
Th-234    370.85    92.67       163.        62.     0.023    63.96   0.851s
Ac-228    373.56    93.35       133.        37.     0.014    18.68   0.852D
U-235     373.56    93.35       133.         4.     0.002    72.32   0.852D
Eu-152    487.04   121.74       133.         4.     0.002   763.70   0.879s
Eu-154    484.57   121.12        87.         9.     0.003   299.52   0.880s
Pa-234    523.97   130.98       173.       -16.    -0.006   231.58   0.888s
U-235     574.85   143.71       147.        18.     0.007   197.59   0.899s
U-235     652.46   163.13       122.         7.     0.002   485.13   0.917s
U-235     742.77   185.72       104.        53.     0.020    72.16   0.938D
Ra-226    744.73   186.21       130.        21.     0.008   158.22   0.939D
Pb-212    954.57   238.71       121.       350.     0.129    14.10   1.037 
Pb-214    966.91   241.79       112.        82.     0.030    45.68   1.165 
Tl-208   1109.84   277.55       101.        -4.    -0.001   824.47   1.022s
Pb-214   1180.50   295.22        65.       184.     0.068    20.66   1.102s
Pb-212   1198.03   299.61        37.        51.     0.019    46.63   1.258s
Ac-228   1352.53   338.26        43.       101.     0.037    28.45   1.228 
Eu-152   1376.43   344.23        46.        10.     0.004   207.42   1.083s
Pb-214   1406.74   351.82        60.       315.     0.117    14.01   1.112 
Pa-234   2277.62   569.62        27.         2.     0.001   728.52   1.280s
Tl-208   2332.21   583.28        24.       140.     0.052    19.84   1.185 
Bi-214   2436.55   609.37        45.       231.     0.086    16.12   1.016 
Cs-137   2648.08   662.26        24.         2.     0.001   810.11   1.359s
Eu-154   2895.80   724.20        49.        -6.    -0.002   343.36   1.410s
Bi-212   2908.95   727.49        30.        19.     0.007    80.26   1.413s
Eu-152   3114.03   778.77        24.         2.     0.001   843.87   1.456s
Bi-212   3132.86   783.48        33.        -6.    -0.002   308.48   1.461s
Tl-208   3442.55   860.90        24.        12.     0.005   125.82   1.522s
Eu-154   3497.10   874.54        20.        -1.     0.000  1762.39   1.532s
Pa-234   3522.86   880.98        19.         3.     0.001   394.13   1.538s
Pa-234   3532.38   883.36        28.        -4.    -0.001   413.02   1.541s
Ac-228   3643.51   911.14        16.        94.     0.035    26.81   1.279 
Eu-152   3852.34   963.35        46.        -5.    -0.002   421.13   1.605s
Ac-228   3875.06   969.03        19.        65.     0.024    34.17   1.494 
Eu-154   3985.08   996.53        30.         4.     0.001   442.35   1.630s
Eu-154   4026.65  1006.92        24.        -3.    -0.001   471.00   1.636s
Bi-214   4480.63  1120.39        28.        26.     0.010    68.78   1.725s
Co-60    4689.07  1172.49        23.         8.     0.003   175.01   1.765s
Eu-154   5094.52  1273.82        24.        -4.    -0.002   341.77   1.840s
Eu-152   5630.01  1407.63        12.         8.     0.003   138.69   1.936s
K-40     5842.94  1460.83        22.       609.     0.225     8.21   1.819 
Bi-212   6473.66  1618.41        11.        -4.    -0.001   278.15   2.082s
Bi-214   7058.44  1764.49         4.        53.     0.020    26.49   0.862s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5994E-01                                      5.12E+12             
911.20 6.850E-01  (  6.720E-02 1.34E+01 2.62E+01 G  
968.96 8.211E-01  (  1.278E-01 1.71E+01 1.59E+01 G  
338.32 8.469E-01  (  1.292E-01 1.42E+01 1.14E+01 G  

Energy duplication    
93.35 7.599E-01 }   5.593E-01 9.34E+00 4.10E+00 XA 

Am-241   I  -9.0082E-02                                      1.58E+05             
59.54-9.008E-02 &(  1.721E-01 1.19E+02 3.59E+01 G  

Bi-212   N   4.7128E-01                                      5.12E+12             
727.33 4.713E-01  (P 3.140E-01 4.01E+01 6.65E+00 G  
785.37-9.426E-01 - P 2.096E+00 1.54E+02 1.11E+00 G  

1620.74-7.161E-01 -   1.519E+00 1.39E+02 1.51E+00 G  

Bi-214   N   7.3500E-01                                      5.84E+05             
609.31 7.350E-01  (P 4.966E-02 8.06E+00 4.55E+01 G  

1120.29 3.918E-01 -   1.827E-01 3.44E+01 1.49E+01 G  
1764.49 1.112E+00 + P 9.602E-02 1.32E+01 1.53E+01 G  

Co-60    T   9.8493E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  3.640E-02 1.00E+03 1.00E+02 G  
1173.23 1.971E-02  (  2.613E-02 8.75E+01 9.98E+01 G  

Cs-137   I   3.1625E-03                                      1.10E+04             
661.66 3.162E-03 &(  2.073E-02 4.05E+02 8.50E+01 G  

Eu-152   I   5.5859E-02                                      4.94E+03             
344.28 3.560E-02 ?(  5.784E-02 1.04E+02 2.66E+01 G  
121.78 1.056E-02 &   6.592E-02 3.82E+02 2.84E+01 G  
778.90 2.205E-02 &(  1.507E-01 4.22E+02 1.30E+01 G  
964.08-6.490E-02 +   2.197E-01 2.11E+02 1.45E+01 G  

1112.08 0.000E+00 -   3.231E-01 1.00E+03 1.34E+01 G  
1408.01 1.027E-01 ?(  1.010E-01 6.93E+01 2.09E+01 G  

Eu-154   I   1.9487E-02                                      3.14E+03             
873.18-1.123E-02 ?(  1.616E-01 8.81E+02 1.22E+01 G  
123.07 1.557E-02 ?(  3.745E-02 1.50E+02 4.04E+01 G  

1274.43-3.005E-02 +   8.111E-02 1.71E+02 3.49E+01 G  
723.30-4.858E-02 &   1.334E-01 1.72E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-3.535E-02 +   1.331E-01 2.36E+02 1.79E+01 G  
996.25 7.017E-02 &(  2.483E-01 2.21E+02 1.05E+01 G  

K-40     N   1.5774E+01                                      4.57E+11             
1460.82 1.577E+01  (P 2.841E-01 4.10E+00 1.06E+01 G  

Pa-234   N  -1.7337E-02                                      1.63E+12             
131.30-6.111E-02 ?(  1.139E-01 1.16E+02 1.82E+01 G  
569.50 3.043E-02 +   1.792E-01 3.64E+02 9.30E+00 G  
946.00 0.000E+00 +   2.590E-01 1.00E+03 1.35E+01 G  
880.52 5.854E-02 &(  1.825E-01 1.97E+02 1.05E+01 G  
883.24-7.212E-02 +   2.375E-01 2.07E+02 9.70E+00 G  

Pb-212   N   6.1957E-01                                      5.12E+12             
238.63 6.196E-01  (P 4.549E-02 7.05E+00 4.36E+01 G  
300.09 1.419E+00 + P 3.956E-01 2.33E+01 3.18E+00 G  

Pb-214   N   8.7453E-01                                      5.84E+05             
351.93 8.730E-01  (P 4.988E-02 7.01E+00 3.56E+01 G  
295.22 8.761E-01 @(P 8.956E-02 1.03E+01 1.84E+01 G  
242.00 8.784E-01  (  2.642E-01 2.28E+01 7.27E+00 G  

Ra-226   N   4.1356E-01                                      5.84E+05             
Derived Ave Activity  

186.21 4.136E-01 }(  5.183E-01 7.91E+01 3.56E+00 G  

Th-234   N   7.7730E-01                                      1.63E+12             
63.30 2.642E-01 ?(  1.582E+00 3.66E+02 3.75E+00 G  
92.59 1.220E+00  (  5.897E-01 3.20E+01 4.34E+00 G  

Tl-208   N   2.3082E-01                                      5.12E+12             
583.19 2.308E-01  (P 1.890E-02 9.92E+00 8.50E+01 G  
277.37-5.049E-02 & P 2.990E-01 4.12E+02 6.60E+00 G  
860.53 1.848E-01 &   1.710E-01 6.29E+01 1.24E+01 G  

U-235    N   6.4122E-02                                      2.57E+11             
143.77 1.091E-01 ?(  1.724E-01 9.88E+01 1.09E+01 G  
205.32-1.941E-02 %   4.195E-01 1.31E+03 5.02E+00 G  
163.36 8.608E-02 &(  3.395E-01 2.43E+02 5.08E+00 G  
185.72 6.412E-02 }   2.883E-02 3.61E+01 5.70E+01 G  

Energy duplication    
93.35 6.412E-02 }   3.981E-01 3.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
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@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.05       128.       -14.    -0.005   238.12  -9.008E-02   
Th-234      63.27       182.         5.     0.002   732.37   2.642E-01   
Th-234      92.67       163.        62.     0.023    63.96   1.220E+00   
Eu-152     121.74       133.         4.     0.002   763.70   1.056E-02   
Eu-154     121.12        87.         9.     0.003   299.52   1.557E-02   
Pa-234     130.98       173.       -16.    -0.006   231.58  -6.111E-02   
Eu-152     344.23        46.        10.     0.004   207.42   3.560E-02   
Pa-234     569.62        27.         2.     0.001   728.52   3.043E-02   
Cs-137     662.26        24.         2.     0.001   810.11   3.162E-03   
Eu-154     724.20        49.        -6.    -0.002   343.36  -4.858E-02   
Bi-212     727.49        30.        19.     0.007    80.26   4.713E-01  P
Eu-152     778.77        24.         2.     0.001   843.87   2.205E-02   
Bi-212     783.48        33.        -6.    -0.002   308.48  -9.426E-01  P
Eu-154     874.54        20.        -1.     0.000  1762.39  -1.123E-02   
Pa-234     880.98        19.         3.     0.001   394.13   5.854E-02   
Pa-234     883.36        28.        -4.    -0.001   413.02  -7.212E-02   
Eu-152     963.35        46.        -5.    -0.002   421.13  -6.490E-02   
Eu-154     996.53        30.         4.     0.001   442.35   7.017E-02   
Eu-154    1006.92        24.        -3.    -0.001   471.00  -3.535E-02   
Co-60     1172.49        23.         8.     0.003   175.01   1.971E-02   
Eu-154    1273.82        24.        -4.    -0.002   341.77  -3.005E-02   
Eu-152    1407.63        12.         8.     0.003   138.69   1.027E-01   
Bi-212    1618.41        11.        -4.    -0.001   278.15  -7.161E-01   
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507_003.An1               

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5994E-01    7.5994E-01   1.3151E-01    1.4254E-01  6.720E-02
Am-241 #A   -9.0071E-02   -9.0082E-02   2.1450E-01    2.1461E-01  1.721E-01
Bi-212 #     4.7128E-01    4.7128E-01   4.3047E-01    4.3115E-01  3.140E-01
Bi-214       7.3498E-01    7.3500E-01   1.2231E-01    1.2670E-01  4.966E-02
Co-60  #A    9.7477E-03    9.8493E-03   1.7238E-02    1.7243E-02  3.640E-02
Cs-137 #A    3.1567E-03    3.1625E-03   2.5620E-02    2.5620E-02  2.073E-02
Eu-152 #A    5.5633E-02    5.5859E-02   7.7469E-02    7.7516E-02  5.784E-02
Eu-154 #A    1.9363E-02    1.9487E-02   5.8366E-02    5.8375E-02  1.616E-01
K-40         1.5774E+01    1.5774E+01   1.3266E+00    1.5447E+00  2.841E-01
Pa-234 #A   -1.7337E-02   -1.7337E-02   3.9626E-02    3.9859E-02  1.139E-01
Pb-212       6.1957E-01    6.1957E-01   8.8470E-02    9.9178E-02  4.549E-02
Pb-214       8.7451E-01    8.7453E-01   1.2431E-01    1.3087E-01  4.988E-02
Ra-226  A    4.1355E-01    4.1356E-01   6.5434E-01    6.5476E-01  5.183E-01
Th-234 #A    7.7730E-01    7.7730E-01   4.9715E-01    5.0255E-01  1.582E+00
Tl-208       2.3082E-01    2.3082E-01   4.7150E-02    4.9409E-02  1.890E-02
U-235   A    6.4122E-02    6.4122E-02   4.6150E-02    4.6314E-02  1.724E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.6 keV)     1.899E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.6 keV) 1.8993876E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-011                Sampled:         04/08/13 13:19                
Type:            SDUP                          Received:        04/08/13                      
MSS Lab ID:      244533-011                    Prepared:        04/09/13 14:30                
Lab ID:          QC684240                      Analyzed:        05/20/13 09:19                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   209.34 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Analyte              MSS Result     MSS TPU      Result         TPU        MDA      Project MDA    RPD   Lim   RER   Lim

Americium-241                   -0.008043 U     0.1048     -0.01102 U     0.1479      0.1213          0.9   NC      40  NC      1   

Bismuth-212                      0.7433         0.3505      0.5918        0.3772      0.2596                22.69   40  0.2082  1   

Bismuth-214                      0.3611         0.06791     0.5927        0.1130      0.04950               48.55 * 40  1.280 * 1   

Cesium-137                       0.001397 U     0.01560    -0.005672 U    0.02416     0.01939         0.07  NC      40  NC      1   

Cobalt-60                        0.0006226 U    0.007709   -0.002383 U    0.02672     0.02174         0.03  NC      40  NC      1   

Europium-152                     0.01345 U      0.06578     0.02326 U     0.05785     0.04242         0.1   NC      40  NC      1   

Europium-154                     0.02947 U      0.05608     0.04084 U     0.04832     0.1485          0.2   NC      40  NC      1   

Lead-212                         0.3643         0.05584     0.5232        0.08188     0.03810               35.81   40  1.154   1   

Lead-214                         0.3920         0.06642     0.6395        0.09534     0.04863               47.98 * 40  1.530 * 1   

Potassium-40                    10.81           0.9243     10.88          1.175       0.3464                0.6641  40  0.03429 1   

Protactinium-234                 0.02348 U      0.04602     0.03474 U     0.05174     0.09515               NC      40  NC      1   

Radium-226 (By Bismuth-214)      0.3611         0.06791     0.5927        0.1130      0.04950         0.2   48.55 * 40  1.280 * 1   

Thallium-208                     0.1122         0.02702     0.1809        0.04721     0.02153               46.94   40  0.9266  1   

Thorium-232 (By Actinium-228)    0.4706         0.09087     0.6955        0.1703      0.06497         0.9   38.59   40  0.8614  1   

Thorium-234                      0.7243 U       0.4357      0.7911 U      0.6418      1.190                 NC      40  NC      1   

Uranium-235                      0.03936 U      0.02182     0.05793 U     0.04798     0.1582          0.18  NC      40  NC      1   

*= Value outside of QC limits; see narrative
U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      23.1
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244533 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1533202084003                                                            Seqnum        : 1523202070003.1                                                         

File          : 4_20130520_003                                                           File          : 3_20130520_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244533-011                                                               Lab ID        : QC684240                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197163                                                                   Batch         : 197163                                                                  

Time          : 20-MAY-2013 09:21                                                        Time          : 20-MAY-2013 09:19                                                       

Sample Amount : 319.36 g                                                                 Sample Amount : 209.34 g                                                                

Live Time     : 5400 sec                                                                 Live Time     : 5400 sec                                                                

Dead Time     : 0.24 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 20-MAY-2013 08:15:48,05-MAR-2013 18:53:13                                Cal           : 20-MAY-2013 08:01:42,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim    RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                               

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                  

Counting        Total                                                                                        

Americium-241                    -0.008043   0.08592   0.9    .10477         .10477        -0.01102   0.1213   0.9   .14793        .14794             40           1    u     

Bismuth-212                      0.7433      0.1699           .34843         .3505         0.5918     0.2596         .37599        .3772         23   40   0.208   1    u     

Bismuth-214                      0.3611      0.03124          .065943        .067912       0.5927     0.04950        .10981        .113          49* 40   1.280* 1    u     

Cesium-137                       0.001397    0.01272   0.07   .015595        .015595       -0.005672  0.01939  0.07  .024155       .024157            40           1    u     

Cobalt-60                        0.0006226   0.02566   0.03   .0077091       .0077092      -0.002383  0.02174  0.03  .026717       .026718            40           1    u     

Europium-152                     0.01345     0.02938   0.1    .065778        .065781       0.02326    0.04242  0.1   .057843       .057854            40           1    u     

Europium-154                     0.02947     0.09390   0.2    .056063        .056084       0.04084    0.1485   0.2   .048273       .04832             40           1    u     

Lead-212                         0.3643      0.02600          .049229        .05584        0.5232     0.03810        .072608       .081882       36   40   1.154   1    u     

Lead-214                         0.3920      0.03237          .063837        .066416       0.6395     0.04863        .090532       .095342       48* 40   1.530* 1    u     

Potassium-40                     10.81       0.1825           .74867         .92431        10.88      0.3464         1.0408        1.1752        1    40   0.034   1    u     

Protactinium-234                 0.02348     0.06462          .045653        .046024       0.03474    0.09515        .051018       .051743            40           1    u     

Radium-226 (By Bismuth-214)      0.3611      0.03124   0.2    .065943        .067912       0.5927     0.04950  0.2   .10981        .113          49* 40   1.280* 1    u     

Thallium-208                     0.1122      0.01382          .026046        .027016       0.1809     0.02153        .045771       .047212       47   40   0.927   1    u     

Thorium-232 (By Actinium-228)    0.4706      0.03926   0.9    .08426         .090874       0.6955     0.06497  0.9   .16272        .17032        39   40   0.861   1    u     

Thorium-234                      0.7243      0.7633           .43028         .43569        0.7911     1.190          .63743        .6418              40           1    u     

Uranium-235                      0.03936     0.07484   0.18   .021687        .021818       0.05793    0.1582   0.18  .047847       .047976            40           1    u     

PS 05/31/13 : SDUP QC684240 in batch 197163 had failing RPD and RER for Bismuth-214, Lead-214, and
Radium-226 (By Bismuth-214); All samples submitted for this Job had less than 1 kg of soil which
affected the laboratory's ability to create a SDUP with enough mass. The results of the MSS were not
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affected by the quantity of the soil submitted; However the results of the SDUP are biased high due to
low mass. The results for these analytes of the MSS and SDUP were above the MDA, but they were below the
release limit for the client. As a result, a corrective action has been issued to create an SDUP of the
LCS in cases where there is not enough soil to create a suitable SDUP from the submitted samples.

Analyzed mass outside of limits  

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-011DUP       
Sample Description: QC684240, 197163, SDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130520_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 13:19            Live Time: 5400   sec

Acquisition Time: 5/20/2013 09:19:59        Real Time: 5407   sec
Analysis Time: 5/20/2013 10:50           Dead Time: 0.13   %

Analysis Quantity: 2.093E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.955E-01      1.627E-01      1.703E-01      6.497E-02
Am-241    #AB   -1.102E-02      1.479E-01      1.479E-01      1.213E-01
Bi-212    #      5.918E-01      3.760E-01      3.772E-01      2.596E-01
Bi-214           5.927E-01      1.098E-01      1.130E-01      4.950E-02
Co-60     #AB   -2.383E-03      2.672E-02      2.672E-02      2.174E-02
Cs-137    #AB   -5.672E-03      2.416E-02      2.416E-02      1.939E-02
Eu-152    #AB    2.326E-02      5.784E-02      5.785E-02      4.242E-02
Eu-154    #AB    4.084E-02      4.827E-02      4.832E-02      1.485E-01
K-40             1.088E+01      1.041E+00      1.175E+00      3.464E-01
Pa-234    #AB    3.474E-02      5.102E-02      5.174E-02      9.515E-02
Pb-212           5.232E-01      7.261E-02      8.188E-02      3.810E-02
Pb-214           6.395E-01      9.053E-02      9.534E-02      4.863E-02
Ra-226           1.057E+00      6.052E-01      6.082E-01      3.992E-01
Th-234     AB    7.911E-01      6.374E-01      6.418E-01      1.190E+00
Tl-208           1.809E-01      4.577E-02      4.721E-02      2.153E-02
U-235     #AB    5.793E-02      4.785E-02      4.798E-02      1.582E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.611E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 10:50:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130520_003.An1               

Sample description                                             
QC684240, 197163, SDUP                                          

Spectrum Filename: C:\User\SPC\Det3\3_20130520_003.An1

Acquisition information
Start time:                 5/20/2013 09:19:59
Live time:               5400
Real time:               5407
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.0934E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.0934E+02) = 

1.2911E-01

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130520_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-05-18_0444.PBC

5/18/2013 04:44:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0967

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.23       26.  76.45   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.71      101.  20.44   0.87  2.592E-02
77.00      175.  11.98   0.88  2.757E-02
92.69       42.  40.29   0.89  3.682E-02    92.59   4.343  6.298E-01 Th234 

93.35   5.760  4.701E-01 U235  
92.81       50.  44.41   0.89  3.718E-02    92.59   4.343  7.455E-01 Th234 
93.45       15. 127.07   0.89  3.718E-02    93.35   4.100    PBC<MDA Ac228 
122.62       30.  59.10   0.92  4.618E-02   123.07  40.400  3.874E-02 Eu154 
143.75        9. 234.09   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.144E-02 U235  
185.94       50.  41.30   0.98  4.662E-02   185.72  57.000  4.536E-02 U235  

186.21   3.555  7.279E-01 Ra226 
185.72  57.000  4.536E-02 U235  

185.98       73.  28.63   1.65  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.057E+00 Ra226 

204.99       22.  82.24   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.365E-01 U235  

224.23       15.  65.31   0.48  4.333E-02
238.66      414.   6.72   1.07  4.202E-02   238.63  43.600  5.232E-01 Pb212 
241.93      100.  22.24   0.91  4.172E-02   242.00   7.268  7.846E-01 Pb214 
277.34       22.  67.69   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.37      197.  11.04   1.06  3.720E-02   295.22  18.414  6.560E-01 Pb214 
300.17       43.  33.44   0.59  3.683E-02   300.09   3.180  8.767E-01 Pb212 
338.25       82.  19.12   1.17  3.412E-02   338.32  11.400  5.010E-01 Ac228 
341.59        8. 124.34   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.95      323.   7.89   1.21  3.324E-02   351.93  35.600  6.309E-01 Pb214 
510.96      222.  10.63   1.08  2.581E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
567.78        3. 346.46   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.02      150.  12.65   1.27  2.357E-02   583.19  85.000  1.790E-01 Tl208 
609.28      264.   8.72   1.11  2.288E-02   609.31  45.490  5.710E-01 Bi214 
727.56       33.  31.76   1.47  2.025E-02   727.33   6.650  5.918E-01 Bi212 
860.93        9. 108.96   1.58  1.803E-02   860.53  12.400    PBC<MDA Tl208 
872.82        4. 194.56   1.59  1.784E-02   873.18  12.170    PBC<MDA Eu154 
880.97        1. 733.71   1.59  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.33      132.  11.70   1.20  1.732E-02   911.20  26.200  6.955E-01 Ac228 
946.39       10.  73.44   1.64  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.21       39.  30.79   1.66  1.658E-02   964.08  14.500  3.859E-01 Eu152 

968.96  15.900  3.511E-01 Ac228 
1110.41        4. 205.37   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.47       61.  16.32   0.83  1.494E-02  1120.29  14.910  6.588E-01 Bi214 
1408.37        1. 630.17   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      623.   4.49   2.00  1.219E-02  1460.82  10.550  1.100E+01 K40   
1620.32        2. 272.87   2.07  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.47       20.  23.94   2.14  1.039E-02  1764.49  15.310  3.077E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.28    74.78       191.        70. 2.685E+03   62.40   0.801  -        
308.45    77.08       178.       138. 5.019E+03   33.24   0.880  -        
896.55   224.23        42.        15. 3.369E+02  130.62   0.477  -       c

2042.78   510.96        94.       222. 8.616E+03   21.27   1.081 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    247.19    61.75       111.        -2.     0.000  1342.19   0.858s
Th-234    253.10    63.23       179.        26.     0.005   152.90   0.862s
Th-234    370.44    92.59       123.        42.     0.008    80.58   0.892D
Ac-228    373.49    93.35       174.        15.     0.003   254.15   0.893D
U-235     373.49    93.35       220.        50.     0.009    88.81   0.893D
Eu-154    490.47   122.62       142.        30.     0.006   118.20   0.923s
U-235     574.91   143.75       222.         9.     0.002   468.17   0.943s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.51   185.94       192.        50.     0.009    82.60   0.985s
Ra-226    743.69   185.98       141.        73.     0.014    57.27   1.653s
U-235     819.67   204.99       158.        22.     0.004   164.48   1.004s
Pb-212    954.22   238.66       157.       401.     0.074    13.44   1.074 
Pb-214    967.30   241.93       144.       100.     0.018    44.48   0.906 
Tl-208   1108.82   277.34       100.        22.     0.004   135.37   1.073 
Pb-214   1180.89   295.37       101.       188.     0.035    22.08   1.059 
Pb-212   1200.07   300.17        70.        43.     0.008    66.88   0.589s
Ac-228   1352.30   338.25        64.        82.     0.015    38.23   1.171 
Eu-152   1365.67   341.59        46.         8.     0.001   248.68   1.136s
Pb-214   1407.08   351.95       107.       312.     0.058    15.78   1.212 
Pa-234   2269.98   567.78        43.         3.     0.001   692.91   1.338s
Tl-208   2330.89   583.02        60.       150.     0.028    25.30   1.274 
Bi-214   2435.93   609.28        85.       249.     0.046    17.44   1.115 
Cs-137   2636.79   659.51        41.        -4.    -0.001   425.87   1.416s
Eu-154   2888.31   722.41        50.        -3.    -0.001   711.91   1.467s
Bi-212   2908.93   727.56        39.        33.     0.006    63.53   1.470s
Bi-212   3153.86   788.80        26.        -2.     0.000   820.05   1.517s
Tl-208   3442.38   860.93        43.         9.     0.002   217.92   1.576s
Eu-154   3489.94   872.82        33.         4.     0.001   389.12   1.586s
Pa-234   3522.55   880.97        29.         1.     0.000  1467.43   1.591s
Ac-228   3643.97   911.33        28.       132.     0.024    23.39   1.202s
Pa-234   3784.24   946.39        23.        10.     0.002   146.88   1.640s
Eu-152   3874.94   969.07        50.        -2.     0.000  1320.30   1.654s
Ac-228   3875.51   969.21        52.        39.     0.007    61.57   1.657s
Eu-152   4440.47  1110.41        27.         4.     0.001   410.75   1.760s
Bi-214   4480.69  1120.47        21.        61.     0.011    32.63   0.831s
Co-60    4687.85  1172.24        44.        -7.    -0.001   299.79   1.801s
Eu-154   5107.58  1277.12        31.        -1.     0.000  1702.96   1.868s
Co-60    5326.65  1331.86        25.        -1.     0.000  1121.07   1.904s
Eu-152   5632.90  1408.37        33.         1.     0.000  1260.34   1.951s
K-40     5842.97  1460.85        64.       585.     0.108     9.08   2.003 
Bi-212   6481.40  1620.32        13.         2.     0.000   545.74   2.071s
Bi-214   7058.60  1764.47        24.        20.     0.004    47.88   2.144 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9554E-01                                      5.12E+12             
911.20 6.955E-01  (  6.497E-02 1.17E+01 2.62E+01 G  
968.96 3.511E-01 -   1.519E-01 3.08E+01 1.59E+01 G  
338.32 5.010E-01 -   1.150E-01 1.91E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 2.351E-01 -   4.820E-01 1.27E+02 4.10E+00 XA 

Am-241   I  -1.1022E-02                                      1.58E+05             
59.54-1.102E-02 ?(  1.213E-01 6.71E+02 3.59E+01 G  

Bi-212   N   5.9184E-01                                      5.12E+12             
727.33 5.918E-01 ?(  2.596E-01 3.18E+01 6.65E+00 G  
785.37-1.994E-01 -   1.324E+00 4.10E+02 1.11E+00 G  

1620.74 2.703E-01 -   1.171E+00 2.73E+02 1.51E+00 G  

Bi-214   N   5.9268E-01                                      5.84E+05             
609.31 5.710E-01  (P 4.950E-02 8.72E+00 4.55E+01 G  

1120.29 6.588E-01  (P 1.137E-01 1.63E+01 1.49E+01 G  
1764.49 3.077E-01 - P 1.698E-01 2.39E+01 1.53E+01 G  

Co-60    T  -2.3832E-03                                      1.93E+03             
1332.49-2.383E-03 ?(  2.174E-02 5.61E+02 1.00E+02 G  
1173.23-1.095E-02 +   2.610E-02 1.50E+02 9.98E+01 G  

Cs-137   I  -5.6720E-03                                      1.10E+04             
661.66-5.672E-03 ?(  1.939E-02 2.13E+02 8.50E+01 G  

Eu-152   I   2.3260E-02                                      4.94E+03             
344.28 2.159E-02 &(  4.242E-02 1.24E+02 2.66E+01 G  
121.78 2.690E-03 &   5.229E-02 1.18E+03 2.84E+01 G  
778.90 0.000E+00 -   1.372E-01 1.00E+03 1.30E+01 G  
964.08-1.519E-02 +   1.639E-01 6.60E+02 1.45E+01 G  

1112.08 4.421E-02  (  1.447E-01 2.05E+02 1.34E+01 G  
1408.01 1.191E-02 ?(  1.224E-01 6.30E+02 2.09E+01 G  

Eu-154   I   4.0839E-02                                      3.14E+03             
873.18 4.781E-02 &(  1.485E-01 1.95E+02 1.22E+01 G  
123.07 3.874E-02 *(  3.587E-02 5.91E+01 4.04E+01 G  

1274.43-4.729E-03 &   6.585E-02 8.51E+02 3.49E+01 G  
723.30-1.683E-02 +   9.735E-02 3.56E+02 2.00E+01 G  

1004.72-1.151E-03 %   1.053E-01 5.56E+03 1.79E+01 G  
996.25 1.058E-02 &   2.049E-01 1.18E+03 1.05E+01 G  

K-40     N   1.0878E+01                                      4.57E+11             
1460.82 1.088E+01  (P 3.464E-01 4.54E+00 1.06E+01 G  

Pa-234   N   3.4736E-02                                      1.63E+12             
131.30-3.434E-03 %(  9.515E-02 1.68E+03 1.82E+01 G  
569.50 2.931E-02 &(  1.647E-01 3.46E+02 9.30E+00 G  
946.00 1.065E-01  (  1.165E-01 7.34E+01 1.35E+01 G  
880.52 1.338E-02 ?(  1.603E-01 7.34E+02 1.05E+01 G  
883.24 0.000E+00 -   2.612E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.2319E-01                                      5.12E+12             
238.63 5.232E-01  (P 3.810E-02 6.72E+00 4.36E+01 G  
300.09 8.767E-01 + P 3.980E-01 3.34E+01 3.18E+00 G  

Pb-214   N   6.3945E-01                                      5.84E+05             
351.93 6.309E-01  (P 4.863E-02 7.89E+00 3.56E+01 G  
295.22 6.560E-01  (P 8.172E-02 1.10E+01 1.84E+01 G  
242.00 7.846E-01 +   2.209E-01 2.22E+01 7.27E+00 G  

Ra-226   N   1.0569E+00                                      5.84E+05             
186.21 1.057E+00  (  3.992E-01 2.86E+01 3.56E+00 G  

Th-234   N   7.9110E-01                                      1.63E+12             
63.30 9.780E-01 ?(  1.190E+00 7.64E+01 3.75E+00 G  
92.59 6.298E-01  (  3.862E-01 4.03E+01 4.34E+00 G  

Tl-208   N   1.8093E-01                                      5.12E+12             
583.19 1.790E-01  (  2.153E-02 1.26E+01 8.50E+01 G  
277.37 2.060E-01  (  2.180E-01 6.77E+01 6.60E+00 G  
860.53 9.580E-02 -   1.637E-01 1.09E+02 1.24E+01 G  

U-235    N   5.7926E-02                                      2.57E+11             
143.77 4.144E-02 &(  1.582E-01 2.34E+02 1.09E+01 G  
205.32 2.365E-01 ?(  3.097E-01 8.22E+01 5.02E+00 G  
163.36-1.062E-04 %   2.477E-01 1.42E+05 5.08E+00 G  
185.72 4.536E-02  (  2.901E-02 4.13E+01 5.70E+01 G  

Energy duplication    
93.35 5.566E-01     3.859E-01 4.44E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.75       111.        -2.     0.000  1342.19  -1.102E-02   
U-235       93.35       220.        50.     0.009    88.81   5.566E-01   
Eu-154     122.62       142.        30.     0.006   118.20   3.874E-02   
U-235      143.75       222.         9.     0.002   468.17   4.144E-02   
U-235      185.94       192.        50.     0.009    82.60   4.536E-02   
U-235      204.99       158.        22.     0.004   164.48   2.365E-01   
Eu-152     341.59        46.         8.     0.001   248.68   2.159E-02   
Pa-234     567.78        43.         3.     0.001   692.91   2.931E-02   
Cs-137     659.51        41.        -4.    -0.001   425.87  -5.672E-03   
Eu-154     722.41        50.        -3.    -0.001   711.91  -1.683E-02   
Bi-212     727.56        39.        33.     0.006    63.53   5.918E-01   
Bi-212     788.80        26.        -2.     0.000   820.05  -1.994E-01   
Eu-154     872.82        33.         4.     0.001   389.12   4.781E-02   
Pa-234     880.97        29.         1.     0.000  1467.43   1.338E-02   
Pa-234     946.39        23.        10.     0.002   146.88   1.065E-01   
Eu-152     969.07        50.        -2.     0.000  1320.30  -1.519E-02   
Eu-152    1110.41        27.         4.     0.001   410.75   4.421E-02   
Co-60     1172.24        44.        -7.    -0.001   299.79  -1.095E-02   
Eu-154    1277.12        31.        -1.     0.000  1702.96  -4.729E-03   
Co-60     1331.86        25.        -1.     0.000  1121.07  -2.383E-03   
Eu-152    1408.37        33.         1.     0.000  1260.34   1.191E-02   
Bi-212    1620.32        13.         2.     0.000   545.74   2.703E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9554E-01    6.9554E-01   1.6272E-01    1.7032E-01  6.497E-02
Am-241 #A   -1.1020E-02   -1.1022E-02   1.4793E-01    1.4794E-01  1.213E-01
Bi-212 #     5.9184E-01    5.9184E-01   3.7599E-01    3.7720E-01  2.596E-01
Bi-214       5.9265E-01    5.9268E-01   1.0981E-01    1.1300E-01  4.950E-02
Co-60  #A   -2.3476E-03   -2.3832E-03   2.6717E-02    2.6718E-02  2.174E-02
Cs-137 #A   -5.6570E-03   -5.6720E-03   2.4155E-02    2.4157E-02  1.939E-02
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Eu-152 #A    2.3124E-02    2.3260E-02   5.7843E-02    5.7854E-02  4.242E-02
Eu-154 #A    4.0464E-02    4.0839E-02   4.8273E-02    4.8320E-02  1.485E-01
K-40         1.0878E+01    1.0878E+01   1.0408E+00    1.1752E+00  3.464E-01
Pa-234 #A    3.4736E-02    3.4736E-02   5.1018E-02    5.1743E-02  9.515E-02
Pb-212       5.2319E-01    5.2319E-01   7.2608E-02    8.1882E-02  3.810E-02
Pb-214       6.3942E-01    6.3945E-01   9.0532E-02    9.5342E-02  4.863E-02
Ra-226       1.0569E+00    1.0569E+00   6.0524E-01    6.0824E-01  3.992E-01
Th-234  A    7.9110E-01    7.9110E-01   6.3743E-01    6.4180E-01  1.190E+00
Tl-208       1.8093E-01    1.8093E-01   4.5771E-02    4.7212E-02  2.153E-02
U-235  #A    5.7926E-02    5.7926E-02   4.7847E-02    4.7976E-02  1.582E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.5 keV)     1.457E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.5 keV) 1.4566359E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-321-016                Sampled:         04/08/13 14:03                
Type:            IDUP                          Received:        04/08/13                      
MSS Lab ID:      244533-016                    Prepared:        04/09/13 15:08                
Lab ID:          QC684278                      Analyzed:        05/07/13 09:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   275.33 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Analyte             MSS Result    MSS TPU      Result        TPU        MDA      Project MDA    RPD   Lim    RER    Lim

Americium-241                    0.007806 U   0.2263      0.08696 U     0.2187     0.1757          0.9   NC      40  NC        1   

Bismuth-212                      1.164        0.6082      1.163         0.6054     0.2849                0.06016 40  0.0005768 1   

Bismuth-214                      1.012        0.1560      0.8662        0.1326     0.04264               15.57   40  0.5067    1   

Cesium-137                      -0.01107 U    0.03683    -0.001657 U    0.02444    0.01991         0.07  NC      40  NC        1   

Cobalt-60                        0.004784 U   0.01993     0.009843 U    0.02514    0.02428         0.03  NC      40  NC        1   

Europium-152                     0.02744 U    0.08855     0.03173 U     0.06314    0.07899         0.1   NC      40  NC        1   

Europium-154                     0.03778 U    0.07725     0.09450 U     0.2260     0.1745          0.2   NC      40  NC        1   

Lead-212                         0.8275       0.1250      0.7234        0.1184     0.05197               13.42   40  0.4277    1   

Lead-214                         1.061        0.1525      0.9575        0.1295     0.05650               10.25   40  0.3667    1   

Potassium-40                    15.90         1.610      17.04          1.670      0.3449                6.908   40  0.3470    1   

Protactinium-234                -0.08612 U    0.1656     -0.009478 U    0.02129    0.1280                NC      40  NC        1   

Radium-226 (By Bismuth-214)      1.012        0.1560      0.8662        0.1326     0.04264         0.2   15.57   40  0.5067    1   

Thallium-208                     0.3139       0.06849     0.2629        0.05980    0.02423               17.70   40  0.3979    1   

Thorium-232 (By Actinium-228)    1.089        0.1992      0.8340        0.1805     0.08904         0.9   26.53   40  0.6720    1   

Thorium-234                      1.138 U      0.8483      2.139         1.884      1.442                 NC      40  NC        1   

Uranium-235                      0.09285 U    0.04756     0.1270 U      0.05169    0.1794          0.18  NC      40  NC        1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244533 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513183324003.3                                                          Seqnum        : 1513183324004.5                                                         

File          : 2_20130507_003                                                           File          : 2_20130507_004                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244533-016                                                               Lab ID        : QC684278                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197163                                                                   Batch         : 197163                                                                  

Time          : 07-MAY-2013 07:57                                                        Time          : 07-MAY-2013 09:08                                                       

Sample Amount : 275.33 g                                                                 Sample Amount : 275.33 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.1 %                                                                   

Cal           : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14                                Cal           : 07-MAY-2013 07:35:38,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          IDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.007806   0.1861    0.9    .22632         .22632         0.08696     0.1757   0.9   .21864        .21874             40          1    u     

Bismuth-212                      1.164      0.3729           .60527         .6082          1.163       0.2849         .60249        .60543        0    40   0.001  1    u     

Bismuth-214                      1.012      0.05912          .14901         .15595         0.8662      0.04264        .12666        .13264        16   40   0.507  1    u     

Cesium-137                       -0.01107   0.02936   0.07   .036823        .036826        -0.001657   0.01991  0.07  .024438       .024439            40          1    u     

Cobalt-60                        0.004784   0.02852   0.03   .019933        .019934        0.009843    0.02428  0.03  .025131       .025135            40          1    u     

Europium-152                     0.02744    0.07503   0.1    .088531        .088545        0.03173     0.07899  0.1   .06311        .063136            40          1    u     

Europium-154                     0.03778    0.1927    0.2    .077222        .077247        0.09450     0.1745   0.2   .22598        .22603             40          1    u     

Lead-212                         0.8275     0.05141          .10461         .125           0.7234      0.05197        .10214        .11837        13   40   0.428  1    u     

Lead-214                         1.061      0.05568          .14064         .15253         0.9575      0.05650        .11799        .12947        10   40   0.367  1    u     

Potassium-40                     15.90      0.3589           1.3972         1.6097         17.04       0.3449         1.4332        1.6697        7    40   0.347  1    u     

Protactinium-234                 -0.08612   0.1318           .16423         .16562         -0.009478   0.1280         .021154       .021285            40          1    u     

Radium-226 (By Bismuth-214)      1.012      0.05912   0.2    .14901         .15595         0.8662      0.04264  0.2   .12666        .13264        16   40   0.507  1    u     

Thallium-208                     0.3139     0.02767          .065418        .068485        0.2629      0.02423        .057346       .059804       18   40   0.398  1    u     

Thorium-232 (By Actinium-228)    1.089      0.03982   0.9    .18291         .19921         0.8340      0.08904  0.9   .17004        .18046        27   40   0.672  1    u     

Thorium-234                      1.138      1.230            .84147         .84833         2.139       1.442          1.8727        1.8837             40          1    u     

Uranium-235                      0.09285    0.2029    0.18   .04718         .047556        0.1270      0.1794   0.18  .051037       .051686            40          1    u     

Analyzed mass outside of limits  

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-321-016DUP       
Sample Description: QC684278, 197163, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130507_004
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-321                      Matrix: S         
Sample Time: 4/8/2013 14:03            Live Time: 2700   sec

Acquisition Time: 5/7/2013 09:08:54         Real Time: 2703   sec
Analysis Time: 5/7/2013 09:54            Dead Time: 0.10   %

Analysis Quantity: 2.753E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.340E-01      1.700E-01      1.805E-01      8.904E-02
Am-241    #AB    8.696E-02      2.186E-01      2.187E-01      1.757E-01
Bi-212           1.163E+00      6.025E-01      6.054E-01      2.849E-01
Bi-214           8.662E-01      1.267E-01      1.326E-01      4.264E-02
Co-60     #AB    9.843E-03      2.513E-02      2.514E-02      2.428E-02
Cs-137    #AB   -1.657E-03      2.444E-02      2.444E-02      1.991E-02
Eu-152    #AB    3.173E-02      6.311E-02      6.314E-02      7.899E-02
Eu-154    #AB    9.450E-02      2.260E-01      2.260E-01      1.745E-01
K-40             1.704E+01      1.433E+00      1.670E+00      3.449E-01
Pa-234    #AB   -9.478E-03      2.115E-02      2.128E-02      1.280E-01
Pb-212           7.234E-01      1.021E-01      1.184E-01      5.197E-02
Pb-214           9.575E-01      1.180E-01      1.295E-01      5.650E-02
Ra-226    #      2.676E+00      8.677E-01      8.865E-01      5.238E-01
Th-234    #      2.139E+00      1.873E+00      1.884E+00      1.442E+00
Tl-208           2.629E-01      5.735E-02      5.980E-02      2.423E-02
U-235     #AB    1.270E-01      5.104E-02      5.169E-02      1.794E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.701E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:39:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_004.An1               

Sample description                                             
QC684278, 197163, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130507_004.An1

Acquisition information
Start time:                 5/7/2013 09:08:54
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.7533E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.7533E+02) = 

9.8162E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:39:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 14:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1261

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.88       13. 125.72   0.83  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.51       41.  43.77   0.83  1.866E-02    63.30   3.750  2.139E+00 Th234 

63.30   3.750  2.139E+00 Th234 
74.67      146.  14.58   0.84  2.825E-02
77.10      167.  12.43   0.85  3.007E-02
87.01       84.  20.74   1.08  3.655E-02
92.50       26.  76.31   0.87  3.990E-02    92.59   4.343  5.470E-01 Th234 

93.35   5.760  4.086E-01 U235  
93.35   4.100  5.740E-01 Ac228 
92.59   4.343  5.470E-01 Th234 
93.35   5.760  4.086E-01 U235  

92.56       37.  56.79   0.86  3.953E-02    92.59   4.343  7.755E-01 Th234 
93.35   5.760  5.793E-01 U235  
93.35   4.100  8.138E-01 Ac228 

92.86       46.  44.17   0.56  3.990E-02    93.35   4.100  1.016E+00 Ac228 
121.20       12. 142.08   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.72       17. 102.09   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.099E-01 U235  
163.68       12. 141.67   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.744E-01 U235  
185.90      126.  16.21   1.13  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.676E+00 Ra226 
185.72  57.000  1.668E-01 U235  

186.08       97.  20.09   0.97  4.819E-02   185.72  57.000  1.283E-01 U235  
186.21   3.555  2.059E+00 Ra226 

205.66        6. 256.70   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.014E-01 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:39:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.49      421.   5.84   1.02  4.319E-02   238.63  43.600  8.014E-01 Pb212 
241.73      117.  14.86   1.03  4.288E-02   242.00   7.268  1.340E+00 Pb214 
295.02      183.   9.85   0.90  3.815E-02   295.22  18.414  9.194E-01 Pb214 
299.82       52.  25.51   0.98  3.774E-02   300.09   3.180  1.570E+00 Pb212 
338.06      110.  19.31   1.05  3.495E-02   338.32  11.400  1.006E+00 Ac228 
351.64      332.   6.89   1.11  3.406E-02   351.93  35.600  9.772E-01 Pb214 
510.68      156.  12.09   0.98  2.645E-02
569.52        5. 175.56   1.34  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.02      148.  10.91   0.69  2.417E-02   583.19  85.000  2.629E-01 Tl208 
609.13      251.   7.08   1.36  2.346E-02   609.31  45.490  8.288E-01 Bi214 
727.19       38.  25.90   0.30  2.078E-02   727.33   6.650  1.010E+00 Bi212 
785.43       13.  66.87   1.51  1.972E-02   785.37   1.110  2.080E+00 Bi212 
860.55       34.  22.43   0.34  1.851E-02   860.53  12.400  5.306E-01 Tl208 
873.87        6. 119.56   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  9.450E-02 Eu154 
911.26      108.  12.42   0.88  1.779E-02   911.20  26.200  8.425E-01 Ac228 
969.03       71.  14.12   0.88  1.704E-02   968.96  15.900  9.502E-01 Ac228 

1111.11        8.  99.43   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.45       54.  23.22   0.50  1.535E-02  1120.29  14.910  8.577E-01 Bi214 
1172.00        5. 175.47   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1275.21        3. 201.06   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.607E-02 Eu154 
1332.39        3. 185.48   1.82  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.87        1. 969.91   1.85  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.53      639.   4.08   1.46  1.254E-02  1460.82  10.550  1.704E+01 K40   
1620.49        1. 359.86   1.92  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.27       44.  14.29   0.67  1.069E-02  1764.49  15.310  9.855E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.16    74.66       208.       124. 4.389E+03   39.59   0.866  -        
307.87    77.09       166.       131. 4.370E+03   33.89   0.882  -        
347.50    87.01       103.        84. 2.287E+03   41.49   1.082  -      s 

2041.18   510.68        54.       156. 5.897E+03   24.18   0.979 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:39:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.09    59.88       128.        13.     0.005   251.44   0.827s
Th-234    253.58    63.51       142.        41.     0.015    87.54   0.831s
Th-234    369.69    92.56       198.        37.     0.014   113.58   0.865s
U-235     372.84    93.35       181.        26.     0.010   152.61   0.865D
Ac-228    372.84    93.35       157.        46.     0.017    88.34   0.564D
Eu-152    484.12   121.20       130.        12.     0.004   284.15   0.897s
Eu-154    490.84   122.88       168.       -13.    -0.005   296.73   0.899s
Pa-234    527.91   132.15       186.       -14.    -0.005   275.63   0.908s
U-235     578.15   144.72       135.        17.     0.006   204.19   0.922s
U-235     653.92   163.68       141.        12.     0.004   283.34   0.943s
U-235     743.44   186.08       141.        97.     0.036    40.19   0.968s
Ra-226    742.72   185.90       112.       126.     0.047    32.42   1.131s
U-235     821.70   205.66       136.         6.     0.002   513.40   0.989s
Pb-212    952.80   238.46       133.       375.     0.139    13.90   0.942 
Pb-214    965.75   241.70       106.       121.     0.045    32.25   0.475s
Tl-208   1096.81   274.49        54.        -1.     0.000  1905.45   1.064s
Pb-214   1178.89   295.02        55.       178.     0.066    19.71   0.903 
Pb-212   1198.11   299.82        48.        52.     0.019    51.03   0.984s
Ac-228   1350.95   338.06       101.       110.     0.041    38.62   1.054s
Pb-214   1405.24   351.64        65.       326.     0.121    13.78   1.114 
Pa-234   2276.51   569.52        41.         5.     0.002   351.11   1.340s
Tl-208   2330.52   583.02        34.       148.     0.055    21.81   0.695s
Bi-214   2434.94   609.13        29.       243.     0.090    14.17   1.364 
Cs-137   2629.31   657.72        20.        -1.     0.000  1475.04   1.416s
Eu-154   2885.89   721.86        39.       -10.    -0.004   193.22   1.464s
Bi-212   2907.21   727.19        22.        38.     0.014    51.79   0.298s
Eu-152   3109.14   777.67        36.        -7.    -0.003   243.65   1.506s
Bi-212   3140.22   785.43        29.        13.     0.005   133.73   1.511 
Tl-208   3440.78   860.55         8.        34.     0.012    44.86   0.344s
Eu-154   3494.10   873.87        21.         6.     0.002   239.12   1.573s
Pa-234   3520.58   880.49        30.        -2.    -0.001   667.06   1.578s
Pa-234   3545.40   886.70        21.        -1.     0.000  1979.64   1.579s
Ac-228   3643.71   911.26        24.       108.     0.040    24.85   0.883s
Eu-152   3863.37   966.15        49.        -3.    -0.001   791.65   1.632s
Ac-228   3874.70   968.98        29.        52.     0.019    40.40   1.635s
Eu-154   3972.63   993.45        24.        -1.     0.000  1108.55   1.651s
Eu-152   4443.58  1111.11        25.         8.     0.003   198.87   1.718s
Bi-214   4481.00  1120.45        31.        54.     0.020    46.44   0.500s
Co-60    4687.38  1172.00        30.         5.     0.002   350.95   1.750s
Eu-154   5100.60  1275.21        23.         3.     0.001   402.13   1.797s
Co-60    5329.59  1332.39        15.         3.     0.001   370.96   1.822s
Eu-152   5631.88  1407.87        23.         1.     0.000  1939.82   1.851s
K-40     5842.83  1460.53        29.       620.     0.230     8.15   1.462 
Bi-212   6483.65  1620.49        13.         1.     0.001   719.73   1.916s
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 07:39:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.78  1764.27         5.        44.     0.016    28.57   0.666s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.3398E-01                                      5.12E+12             
911.20 8.425E-01  (  8.904E-02 1.24E+01 2.62E+01 G  
968.96 6.966E-01 ?(  1.685E-01 2.02E+01 1.59E+01 G  
338.32 1.006E+00 @(  2.135E-01 1.93E+01 1.14E+01 G  

Energy duplication    
93.35 1.016E+00 *   6.495E-01 4.42E+01 4.10E+00 XA 

Am-241   I   8.6956E-02                                      1.58E+05             
59.54 8.696E-02 ?(  1.757E-01 1.26E+02 3.59E+01 G  

Bi-212   N   1.1633E+00                                      5.12E+12             
727.33 1.010E+00  (  2.849E-01 2.59E+01 6.65E+00 G  
785.37 2.080E+00  (  2.077E+00 6.69E+01 1.11E+00 G  

1620.74 3.047E-01 -   1.758E+00 3.60E+02 1.51E+00 G  

Bi-214   N   8.6616E-01                                      5.84E+05             
609.31 8.288E-01  (P 4.264E-02 7.08E+00 4.55E+01 G  

1120.29 8.577E-01  (P 2.060E-01 2.32E+01 1.49E+01 G  
1764.49 9.855E-01  (P 1.113E-01 1.43E+01 1.53E+01 G  

Co-60    T   9.8427E-03                                      1.93E+03             
1332.49 8.351E-03 ?(  2.428E-02 1.85E+02 1.00E+02 G  
1173.23 1.134E-02 ?(  3.159E-02 1.75E+02 9.98E+01 G  

Cs-137   I  -1.6568E-03                                      1.10E+04             
661.66-1.657E-03 ?(  1.991E-02 7.38E+02 8.50E+01 G  

Eu-152   I   3.1734E-02                                      4.94E+03             
344.28-2.096E-03 &(  7.899E-02 2.29E+03 2.66E+01 G  
121.78 3.076E-02 &(  7.044E-02 1.42E+02 2.84E+01 G  
778.90-1.038E-01 &   1.985E-01 1.22E+02 1.30E+01 G  
964.08-3.740E-02 &   2.408E-01 3.96E+02 1.45E+01 G  

1112.08 1.355E-01 ?(  2.068E-01 9.94E+01 1.34E+01 G  
1408.01 9.491E-03 ?(  1.505E-01 9.70E+02 2.09E+01 G  

Eu-154   I   9.4503E-02                                      3.14E+03             
873.18 9.450E-02 &(  1.745E-01 1.20E+02 1.22E+01 G  
123.07-2.340E-02 -   5.616E-02 1.48E+02 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 2.607E-02 &   8.322E-02 2.01E+02 3.49E+01 G  
723.30-8.493E-02 +   1.275E-01 9.66E+01 2.00E+01 G  

1004.72-3.241E-03 %   1.531E-01 2.87E+03 1.79E+01 G  
996.25-2.616E-02 &   2.358E-01 5.54E+02 1.05E+01 G  

K-40     N   1.7042E+01                                      4.57E+11             
1460.82 1.704E+01  (P 3.449E-01 4.08E+00 1.06E+01 G  

Pa-234   N  -9.4779E-03                                      1.63E+12             
131.30-5.746E-02 ?(  1.280E-01 1.38E+02 1.82E+01 G  
569.50 8.443E-02 &(  2.366E-01 1.76E+02 9.30E+00 G  
946.00-1.203E-03 %   1.681E-01 8.49E+03 1.35E+01 G  
880.52-4.514E-02 +   2.433E-01 3.34E+02 1.05E+01 G  
883.24-1.347E-02 +   2.180E-01 9.90E+02 9.70E+00 G  

Pb-212   N   7.2344E-01                                      5.12E+12             
238.63 7.234E-01  (P 5.197E-02 6.95E+00 4.36E+01 G  
300.09 1.570E+00 + P 4.899E-01 2.55E+01 3.18E+00 G  

Pb-214   N   9.5748E-01                                      5.84E+05             
351.93 9.772E-01  (P 5.650E-02 6.89E+00 3.56E+01 G  
295.22 9.194E-01  (P 8.982E-02 9.85E+00 1.84E+01 G  
242.00 1.408E+00 + P 2.805E-01 1.61E+01 7.27E+00 G  

Ra-226   N   2.6764E+00                                      5.84E+05             
186.21 2.676E+00 *(  5.238E-01 1.62E+01 3.56E+00 G  

Th-234   N   2.1393E+00                                      1.63E+12             
63.30 2.139E+00  (  1.442E+00 4.38E+01 3.75E+00 G  
92.59 7.755E-01 -   6.942E-01 5.68E+01 4.34E+00 G  

Tl-208   N   2.6288E-01                                      5.12E+12             
583.19 2.629E-01  (  2.423E-02 1.09E+01 8.50E+01 G  
277.37-1.522E-02 -   2.376E-01 9.53E+02 6.60E+00 G  
860.53 5.306E-01 +   1.076E-01 2.24E+01 1.24E+01 G  

U-235    N   1.2699E-01                                      2.57E+11             
143.77 1.099E-01 &(  1.794E-01 1.02E+02 1.09E+01 G  
205.32 1.014E-01 ?(  4.239E-01 2.57E+02 5.02E+00 G  
163.36 1.744E-01 &(  3.987E-01 1.42E+02 5.08E+00 G  
185.72 1.283E-01 *(  3.665E-02 2.01E+01 5.70E+01 G  

Energy duplication    
93.35 4.086E-01 &   4.963E-01 7.63E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.88       128.        13.     0.005   251.44   8.696E-02   
Th-234      63.51       142.        41.     0.015    87.54   2.139E+00   
Th-234      92.56       198.        37.     0.014   113.58   7.755E-01   
U-235       93.35       181.        26.     0.010   152.61   4.086E-01   
Eu-152     121.20       130.        12.     0.004   284.15   3.076E-02   
Eu-154     122.88       168.       -13.    -0.005   296.73  -2.340E-02   
Pa-234     132.15       186.       -14.    -0.005   275.63  -5.746E-02   
U-235      144.72       135.        17.     0.006   204.19   1.099E-01   
U-235      163.68       141.        12.     0.004   283.34   1.744E-01   
U-235      186.08       141.        97.     0.036    40.19   1.283E-01   
U-235      205.66       136.         6.     0.002   513.40   1.014E-01   
Pa-234     569.52        41.         5.     0.002   351.11   8.443E-02   
Cs-137     657.72        20.        -1.     0.000  1475.04  -1.657E-03   
Eu-154     721.86        39.       -10.    -0.004   193.22  -8.493E-02   
Eu-152     777.67        36.        -7.    -0.003   243.65  -1.038E-01   
Eu-154     873.87        21.         6.     0.002   239.12   9.450E-02   
Pa-234     880.49        30.        -2.    -0.001   667.06  -4.514E-02   
Pa-234     886.70        21.        -1.     0.000  1979.64  -1.347E-02   
Eu-152     966.15        49.        -3.    -0.001   791.65  -3.740E-02   
Eu-154     993.45        24.        -1.     0.000  1108.55  -2.616E-02   
Eu-152    1111.11        25.         8.     0.003   198.87   1.355E-01   
Eu-154    1275.21        23.         3.     0.001   402.13   2.607E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1407.87        23.         1.     0.000  1939.82   9.491E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.3398E-01    8.3398E-01   1.7004E-01    1.8046E-01  8.904E-02
Am-241 #A    8.6945E-02    8.6956E-02   2.1864E-01    2.1874E-01  1.757E-01
Bi-212       1.1633E+00    1.1633E+00   6.0249E-01    6.0543E-01  2.849E-01
Bi-214       8.6613E-01    8.6616E-01   1.2666E-01    1.3264E-01  4.264E-02
Co-60  #A    9.7412E-03    9.8427E-03   2.5131E-02    2.5135E-02  2.428E-02
Cs-137 #A   -1.6538E-03   -1.6568E-03   2.4438E-02    2.4439E-02  1.991E-02
Eu-152 #A    3.1606E-02    3.1734E-02   6.3110E-02    6.3136E-02  7.899E-02
Eu-154 #A    9.3905E-02    9.4503E-02   2.2598E-01    2.2603E-01  1.745E-01
K-40         1.7042E+01    1.7042E+01   1.4332E+00    1.6697E+00  3.449E-01
Pa-234 #A   -9.4779E-03   -9.4779E-03   2.1154E-02    2.1285E-02  1.280E-01
Pb-212       7.2344E-01    7.2344E-01   1.0214E-01    1.1837E-01  5.197E-02
Pb-214       9.5745E-01    9.5748E-01   1.1799E-01    1.2947E-01  5.650E-02
Ra-226 #     2.6763E+00    2.6764E+00   8.6773E-01    8.8652E-01  5.238E-01
Th-234 #     2.1393E+00    2.1393E+00   1.8727E+00    1.8837E+00  1.442E+00
Tl-208       2.6288E-01    2.6288E-01   5.7346E-02    5.9804E-02  2.423E-02
U-235  #A    1.2699E-01    1.2699E-01   5.1037E-02    5.1686E-02  1.794E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     2.453E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 2.4525375E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/09/13 12:50                
Type:            LCS                           Analyzed:        05/03/13 12:41                
Lab ID:          QC683359                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   304.77 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197163                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               14.93                0.4686    114.8  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244533 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE03                                                           
Seqnum        : 1523177568006.3                                                  
File          : 3_20130503_006                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC683359                                                         
Matrix        : Soil                                                             
Batch         : 197163                                                           
Time          : 03-MAY-2013 12:41                                                
Sample Amount : 304.77 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.27 %                                                           
Cal           : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   14.93  115   54-146  .46857        .81851        u    

u=use  

Page 1 of 1                                                                                                           1523177568006.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC683359, 197163, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130503_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/9/2013 12:50            Live Time: 2700   sec

Acquisition Time: 5/3/2013 12:41:56         Real Time: 2707   sec
Analysis Time: 5/3/2013 13:27            Dead Time: 0.27   %

Analysis Quantity: 3.048E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.277E-01      2.249E-01      2.295E-01      2.003E-01
Am-241    #AB   -1.362E-01      5.286E-01      5.287E-01      4.325E-01
Bi-212           1.564E+00      8.312E-01      8.351E-01      4.730E-01
Bi-214           1.493E+01      4.686E-01      8.185E-01      1.019E-01
Co-60     #AB    5.408E-03      1.567E-02      1.567E-02      4.316E-02
Cs-137           1.185E-01      5.606E-02      5.632E-02      3.460E-02
Eu-152           4.759E-01      1.225E-01      1.246E-01      1.660E-01
Eu-154    #AB   -1.505E-01      5.483E-01      5.483E-01      4.447E-01
K-40             9.740E+00      1.262E+00      1.353E+00      4.859E-01
Pa-234     AB    1.064E-01      2.163E-01      2.179E-01      2.339E-01
Pb-212           5.257E-01      1.506E-01      1.553E-01      1.017E-01
Pb-214           1.658E+01      4.090E-01      8.764E-01      1.432E-01
Ra-226           2.827E+00      1.645E+00      1.653E+00      1.298E+00
Th-234    #AB    1.779E-01      6.660E-01      6.663E-01      2.878E+00
Tl-208           1.702E-01      7.538E-02      7.616E-02      5.567E-02
U-235     #      8.675E-01      1.057E-01      1.181E-01      4.643E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.871E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_006.An1               

Sample description                                             
QC683359, 197163, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det3\3_20130503_006.An1

Acquisition information
Start time:                 5/3/2013 12:41:56
Live time:               2700
Real time:               2707
Dead time:                  0.27 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0477E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0477E+02) = 

8.8680E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   29 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1214

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.41       23.  74.15   0.87  0.000E+00
74.64      733.   6.83   0.84  2.585E-02
77.06     1424.   3.83   0.85  2.759E-02
79.25       70.  53.12   0.85  2.910E-02
87.08      511.   8.27   0.86  3.389E-02
89.86      233.  15.66   0.86  3.541E-02
92.96       70.  55.85   0.86  3.718E-02    93.35   4.100  1.513E+00 Ac228 

93.35   5.760  1.077E+00 U235  
92.59   4.343  1.443E+00 Th234 

92.96       70.  55.85   0.86  3.718E-02    93.35   4.100  1.513E+00 Ac228 
93.35   5.760  1.077E+00 U235  

94.62       17. 187.25   0.86  3.682E-02
100.58       41.  65.75   0.27  4.029E-02
118.32       43.  64.16   0.59  4.534E-02
121.06       59.  64.32   0.89  4.597E-02   121.78  28.410    PBC<MDA Eu152 
162.80       52.  82.42   0.93  4.789E-02   163.36   5.080    PBC<MDA U235  
165.13       20. 147.03   0.60  4.782E-02
186.28      897.   6.13   0.98  4.658E-02   185.72  57.000  1.109E+00 U235  

186.21   3.555  1.780E+01 Ra226 
238.56      351.  10.17   1.01  4.203E-02   238.63  43.600  6.149E-01 Pb212 
242.00     1473.   3.34   1.01  4.172E-02   242.00   7.268  1.595E+01 Pb214 
258.73      120.  26.84   0.67  4.023E-02
274.92       39.  73.48   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.25     3419.   1.99   1.14  3.721E-02   295.22  18.414  1.637E+01 Pb214 
300.25       29.  96.17   1.07  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.57       70.  36.58   0.29  3.412E-02   338.32  11.400  5.895E-01 Ac228 
352.01     6018.   1.46   1.13  3.324E-02   351.93  35.600  1.668E+01 Pb214 

301 of 549



ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 13:27:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.52       10. 209.21   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.31      125.  18.57   1.00  2.357E-02   583.19  85.000  2.049E-01 Tl208 
609.26     4692.   1.57   1.33  2.288E-02   609.31  45.490  1.477E+01 Bi214 
661.13       66.  23.65   0.77  2.162E-02   661.66  84.990  1.185E-01 Cs137 
665.27      119.  16.27   0.69  2.154E-02
725.27        3. 653.70   1.44  2.033E-02   723.30  20.050    PBC<MDA Eu154 
726.98       63.  26.57   0.40  2.025E-02   727.33   6.650  1.529E+00 Bi212 
768.37      462.   7.22   1.37  1.950E-02
785.98       77.  24.16   1.49  1.921E-02   785.37   1.110  1.184E+01 Bi212 
839.22       70.  25.39   0.84  1.834E-02
860.56       37.  42.40   1.54  1.803E-02   860.53  12.400  5.465E-01 Tl208 
880.67       12. 101.59   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
883.39        4. 277.15   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.27       83.  22.27   1.58  1.732E-02   911.20  26.200  5.996E-01 Ac228 
934.09      233.  11.32   1.23  1.702E-02
945.53       11. 130.54   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.44       39.  47.63   1.62  1.664E-02   964.08  14.500  5.294E-01 Eu152 
969.43       56.  30.62   0.87  1.658E-02   968.96  15.900  7.013E-01 Ac228 

1110.89       16.  79.76   1.72  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.29     1038.   3.50   1.81  1.494E-02  1120.29  14.910  1.527E+01 Bi214 
1172.85        9. 144.88   1.76  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1238.22      388.   6.90   1.80  1.386E-02
1401.48      105.  19.66   0.43  1.260E-02
1408.14      128.  12.87   1.07  1.255E-02  1408.01  20.850  1.616E+00 Eu152 
1460.92      400.   6.17   1.34  1.219E-02  1460.82  10.550  9.740E+00 K40   
1621.03        9. 112.48   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.55      893.   3.58   2.23  1.039E-02  1764.49  15.310  1.838E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.96    30.41       153.        23. 0.000E+00  148.30   0.871  -      
298.87    74.68      1114.       505. 1.952E+04   21.14   0.833  -       M
308.53    77.10      1061.      1191. 4.317E+04    9.97   0.833  -       M
317.30    79.29       517.        38. 1.319E+03  166.34   0.330 TH-227   c
348.21    87.03       722.       538. 1.586E+04   17.44   1.001  -      sM
359.33    89.81       626.       206. 5.806E+03   38.71   1.034  -      sM
402.35   100.58       359.        41. 1.015E+03  131.50   0.270  -      sc
473.26   118.32       378.        43. 9.483E+02  131.48   0.589  -      sc
660.31   165.13       440.        20. 4.161E+02  294.06   0.596  -      lc

1034.44   258.73       379.       120. 2.973E+03   53.67   0.673 PB-214  s 
2659.80   665.27        92.       119. 5.535E+03   32.55   0.694 BI-214  sM
3072.15   768.37       152.       462. 2.370E+04   14.45   1.368 BI-214    
3355.50   839.22        82.        70. 3.816E+03   50.79   0.838 PB-214  sM
3735.02   934.09       119.       233. 1.370E+04   22.65   1.231 BI-214   M
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_006.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
4951.85  1238.22        81.       388. 2.802E+04   13.81   1.797 BI-214    
5605.29  1401.48        77.       105. 8.350E+03   39.32   0.427 BI-214  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.05    58.71       745.       -20.    -0.007   388.07   0.829s
Th-234    378.53    94.62       519.        17.     0.006   374.50   0.863s
Ac-228    373.47    93.35       734.        70.     0.026   111.71   0.863D
U-235     373.47    93.35       734.        70.     0.026   111.71   0.863D
Eu-152    484.19   121.06       693.        59.     0.022   128.63   0.892 
Eu-154    495.45   123.87       844.       -10.    -0.004   836.13   0.894s
U-235     651.01   162.80       900.        52.     0.019   164.84   0.934 
U-235     742.62   185.72       921.       702.     0.260    13.60   0.956D
Ra-226    744.59   186.21       789.       143.     0.053    58.20   0.981D
U-235     821.97   205.57       771.       -51.    -0.019   155.61   0.976s
Pb-212    953.74   238.54       593.       293.     0.109    27.90   1.053 
Pb-214    967.49   241.98       626.      1431.     0.530     7.73   1.068 
Tl-208   1099.15   274.92       382.        39.     0.014   146.96   1.046s
Pb-214   1180.41   295.25       431.      3415.     1.265     3.97   1.138 
Pb-212   1200.38   300.25       429.        29.     0.011   192.35   1.067s
Ac-228   1353.57   338.57       261.        70.     0.026    73.16   0.290s
Pb-214   1407.32   352.01       490.      6011.     2.226     2.92   1.126 
Pa-234   2276.92   569.52       193.        10.     0.004   418.42   1.311s
Tl-208   2331.34   583.13       212.       104.     0.038    44.30   1.322s
Bi-214   2435.83   609.26       192.      4680.     1.733     3.13   1.333 
Cs-137   2643.23   661.13        69.        66.     0.025    47.30   0.769s
Eu-154   2899.77   725.27       133.         3.     0.001  1307.40   1.438s
Bi-212   2906.61   726.98        69.        63.     0.023    53.14   0.397s
Eu-152   3114.27   778.90       179.        -2.    -0.001  1803.41   1.482s
Bi-212   3142.58   785.98       134.        77.     0.028    48.32   1.487 
Tl-208   3440.87   860.56       106.        37.     0.014    84.80   1.545 
Eu-154   3488.48   872.46       158.       -10.    -0.004   364.32   1.554s
Pa-234   3520.72   880.52        63.        12.     0.004   203.17   1.560D
Pa-234   3531.60   883.24        58.         4.     0.001   554.30   1.562D
Ac-228   3643.74   911.27       141.        83.     0.031    44.55   1.582s
Pa-234   3780.77   945.53       101.        11.     0.004   261.07   1.608 
Eu-152   3856.41   964.44       151.        39.     0.014    95.26   1.621 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   3876.40   969.43        78.        56.     0.021    61.24   0.871s
Eu-152   4442.37  1110.89        78.        16.     0.006   159.53   1.723s
Bi-214   4479.88  1120.27        69.      1045.     0.387     6.91   1.807 
Co-60    4690.29  1172.85        74.         9.     0.003   289.75   1.763s
Eu-154   5100.36  1275.32        77.        -4.    -0.001   642.20   1.826s
Co-60    5324.42  1331.31        54.        -4.    -0.001   594.06   1.861s
Eu-152   5631.92  1408.14        44.       128.     0.048    25.73   1.075s
K-40     5843.20  1460.92        67.       381.     0.141    12.34   1.340s
Bi-212   6484.19  1621.03        45.         9.     0.003   224.96   2.015 
Bi-214   7058.85  1764.55        30.       890.     0.330     7.15   2.235s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2765E-01                                      5.12E+12             
911.20 5.996E-01 ?(P 2.003E-01 2.23E+01 2.62E+01 G  
968.96 7.013E-01  (  2.559E-01 3.06E+01 1.59E+01 G  
338.32 5.895E-01  (P 3.180E-01 3.66E+01 1.14E+01 G  

Energy duplication    
93.35 1.513E+00 +   1.360E+00 5.59E+01 4.10E+00 XA 

Am-241   I  -1.3620E-01                                      1.58E+05             
59.54-1.362E-01 ?(  4.325E-01 1.94E+02 3.59E+01 G  

Bi-212   N   1.5642E+00                                      5.12E+12             
727.33 1.529E+00  (  4.730E-01 2.66E+01 6.65E+00 G  
785.37 1.184E+01 +   4.156E+00 2.42E+01 1.11E+00 G  

1620.74 1.719E+00  (  3.040E+00 1.12E+02 1.51E+00 G  

Bi-214   N   1.4930E+01                                      5.84E+05             
609.31 1.477E+01  (P 1.019E-01 1.57E+00 4.55E+01 G  

1120.29 1.541E+01  (P 2.857E-01 3.46E+00 1.49E+01 G  
1764.49 1.838E+01 + P 2.618E-01 3.58E+00 1.53E+01 G  

Co-60    T   5.4080E-03                                      1.93E+03             
1332.49-8.963E-03 &(  4.316E-02 2.97E+02 1.00E+02 G  
1173.23 1.980E-02 ?(  4.593E-02 1.45E+02 9.98E+01 G  

Cs-137   I   1.1853E-01                                      1.10E+04             
661.66 1.185E-01  (  3.460E-02 2.36E+01 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   4.7594E-01                                      4.94E+03             
344.28 6.803E-03 &(  1.660E-01 1.48E+03 2.66E+01 G  
121.78 1.492E-01  (  1.548E-01 6.43E+01 2.84E+01 G  
778.90-2.766E-02 +   4.098E-01 9.02E+02 1.30E+01 G  
964.08 5.294E-01  (  3.911E-01 4.76E+01 1.45E+01 G  

1112.08 2.688E-01 ?(  3.359E-01 7.98E+01 1.34E+01 G  
1408.01 1.616E+00  (  1.939E-01 1.29E+01 2.09E+01 G  

Eu-154   I  -1.5049E-01                                      3.14E+03             
873.18-1.505E-01 ?(  4.447E-01 1.82E+02 1.22E+01 G  
123.07-1.745E-02 +   1.198E-01 4.18E+02 4.04E+01 G  

1274.43-2.736E-02 +   1.429E-01 3.21E+02 3.49E+01 G  
723.30 2.032E-02 +   2.178E-01 6.54E+02 2.00E+01 G  

1004.72-3.139E-03 %   2.609E-01 5.05E+03 1.79E+01 G  
996.25 7.447E-03 &   4.734E-01 3.86E+03 1.05E+01 G  

K-40     N   9.7397E+00                                      4.57E+11             
1460.82 9.740E+00  (P 4.859E-01 6.17E+00 1.06E+01 G  

Pa-234   N   1.0644E-01                                      1.63E+12             
131.30 9.583E-03 %(  2.339E-01 1.48E+03 1.82E+01 G  
569.50 1.401E-01 ?(  4.770E-01 2.09E+02 9.30E+00 G  
946.00 1.612E-01  (  3.374E-01 1.31E+02 1.35E+01 G  
880.52 2.029E-01  (  3.250E-01 1.02E+02 1.05E+01 G  
883.24 7.534E-02  (  3.383E-01 2.77E+02 9.70E+00 G  

Pb-212   N   5.2571E-01                                      5.12E+12             
238.63 5.257E-01  (P 1.017E-01 1.40E+01 4.36E+01 G  
300.09 8.076E-01 + P 1.353E+00 9.62E+01 3.18E+00 G  

Pb-214   N   1.6576E+01                                      5.84E+05             
351.93 1.668E+01  (P 1.432E-01 1.46E+00 3.56E+01 G  
295.22 1.637E+01  (P 2.318E-01 1.99E+00 1.84E+01 G  
242.00 1.551E+01 - P 6.313E-01 3.86E+00 7.27E+00 G  

Ra-226   N   2.8271E+00                                      5.84E+05             
Derived Ave Activity  

186.21 2.827E+00 }(  1.298E+00 2.91E+01 3.56E+00 G  

Th-234   N   1.7785E-01                                      1.63E+12             
63.30-2.903E-02 %(  2.878E+00 6.02E+03 3.75E+00 G  
92.59 3.565E-01 ?(  1.091E+00 1.87E+02 4.34E+00 G  

Tl-208   N   1.7015E-01                                      5.12E+12             
583.19 1.701E-01 ?(  5.567E-02 2.22E+01 8.50E+01 G  
277.37 4.964E-01 &   5.863E-01 7.35E+01 6.60E+00 G  
860.53 5.465E-01 +   3.521E-01 4.24E+01 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   8.6750E-01                                      2.57E+11             
143.77-2.346E-02 %(  4.643E-01 1.20E+03 1.09E+01 G  
205.32-7.454E-01 +   9.399E-01 7.78E+01 5.02E+00 G  
163.36 7.050E-01 &(  9.437E-01 8.24E+01 5.08E+00 G  
185.72 8.675E-01 }   8.741E-02 6.80E+00 5.70E+01 G  

Energy duplication    
93.35 1.077E+00 ?   9.683E-01 5.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.71       745.       -20.    -0.007   388.07  -1.362E-01   
Th-234      94.62       519.        17.     0.006   374.50   3.565E-01   
Eu-154     123.87       844.       -10.    -0.004   836.13  -1.745E-02   
Eu-154     725.27       133.         3.     0.001  1307.40   2.032E-02   
Eu-154     872.46       158.       -10.    -0.004   364.32  -1.505E-01   
Eu-154    1275.32        77.        -4.    -0.001   642.20  -2.736E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2765E-01    6.2765E-01   2.2492E-01    2.2946E-01  2.003E-01
Am-241 #A   -1.3619E-01   -1.3620E-01   5.2857E-01    5.2866E-01  4.325E-01
Bi-212       1.5642E+00    1.5642E+00   8.3121E-01    8.3506E-01  4.730E-01
Bi-214       1.4930E+01    1.4930E+01   4.6857E-01    8.1851E-01  1.019E-01
Co-60  #A    5.3614E-03    5.4080E-03   1.5670E-02    1.5672E-02  4.316E-02
Cs-137       1.1835E-01    1.1853E-01   5.6061E-02    5.6318E-02  3.460E-02
Eu-152  C    4.7434E-01    4.7594E-01   1.2247E-01    1.2460E-01  1.660E-01
Eu-154 #A   -1.4969E-01   -1.5049E-01   5.4826E-01    5.4832E-01  4.447E-01
K-40         9.7397E+00    9.7397E+00   1.2615E+00    1.3528E+00  4.859E-01
Pa-234  A    1.0644E-01    1.0644E-01   2.1627E-01    2.1788E-01  2.339E-01
Pb-212       5.2571E-01    5.2571E-01   1.5056E-01    1.5529E-01  1.017E-01
Pb-214       1.6576E+01    1.6576E+01   4.0902E-01    8.7644E-01  1.432E-01
Ra-226       2.8271E+00    2.8271E+00   1.6453E+00    1.6532E+00  1.298E+00
Th-234 #A    1.7785E-01    1.7785E-01   6.6604E-01    6.6626E-01  2.878E+00
Tl-208       1.7015E-01    1.7015E-01   7.5381E-02    7.6163E-02  5.567E-02
U-235  #C    8.6750E-01    8.6750E-01   1.0571E-01    1.1809E-01  4.643E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.5 keV)     4.708E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.5 keV) 4.7079853E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244533                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/09/13 12:50                
Lab ID:          QC683358                      Analyzed:        05/03/13 10:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   296.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197163                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.004151 U       0.08619       0.07044            0.9    
Bismuth-212                          0.1042 U         0.3186        0.1917                    
Bismuth-214                         -0.02795 U        0.2711        0.04435                   
Cesium-137                          -0.007856 U       0.02299       0.01788            0.07   
Cobalt-60                            0.002462 U       0.009774      0.006058           0.03   
Europium-152                         0.01321 U        0.05531       0.04405            0.1    
Europium-154                        -0.05105 U        0.1562        0.1199             0.2    
Lead-212                             0.001265 U       0.01205       0.02585                   
Lead-214                             0.02198 U        0.03730       0.03886                   
Potassium-40                        -0.5011 U        20.04          0.2673                    
Protactinium-234                     0.01383 U        0.04635       0.05297                   
Radium-226 (By Bismuth-214)         -0.02795 U        0.2711        0.04435            0.2    
Thallium-208                         0.005238 U       0.02093       0.01653                   
Thorium-232 (By Actinium-228)        0.02822 U        0.05398       0.04247            0.9    
Thorium-234                          0.2465 U         0.7926        0.6247                    
Uranium-235                          0.07112 U        0.1073        0.08107            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244533 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : QC683358                                                       

Seqnum : 1523177568005.3                               Matrix        : Soil                                                           

File   : 3_20130503_005                                Batch         : 197163                       Time      : 03-MAY-2013 10:42     

Cal    : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15     Caldate       : 03-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 296.33 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma      2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g      

Analyte                Result        MDA     MDA    Counting       Total     Flags
Americium-241                   0.004151      0.07044   0.9   .08619        .08619       u    
Bismuth-212                     0.1042        0.1917          .31859        .31863       u    
Bismuth-214                     -0.02795      0.04435         .27106        .27107       u    
Cesium-137                      -0.007856     0.01788   0.07  .022994       .022997      u    
Cobalt-60                       0.002462      0.006058  0.03  .0097742      .0097749     u    
Europium-152                    0.01321       0.04405   0.1   .055314       .055318      u    
Europium-154                    -0.05105      0.1199    0.2   .15618        .1562        u    
Lead-212                        0.001265      0.02585         .012045       .012045      u    
Lead-214                        0.02198       0.03886         .037302       .037316      u    
Potassium-40                    -0.5011       0.2673          20.044        20.044       u    
Protactinium-234                0.01383       0.05297         .046348       .046475      u    
Radium-226 (By Bismuth-214)     -0.02795      0.04435   0.2   .27106        .27107       u    
Thallium-208                    0.005238      0.01653         .020933       .020936      u    
Thorium-232 (By Actinium-228)   0.02822       0.04247   0.9   .05398        .054019      u    
Thorium-234                     0.2465        0.6247          .79262        .79296       u    
Uranium-235                     0.07112       0.08107   0.18  .10731        .10739       u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1523177568005.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC683358, 197163, BLANK 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130503_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/9/2013 12:50            Live Time: 2700   sec

Acquisition Time: 5/3/2013 10:42:48         Real Time: 2703   sec
Analysis Time: 5/3/2013 11:27            Dead Time: 0.11   %

Analysis Quantity: 2.963E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.822E-02      5.398E-02      5.402E-02      4.247E-02
Am-241    #AB    4.151E-03      8.619E-02      8.619E-02      7.044E-02
Bi-212    #AB    1.042E-01      3.186E-01      3.186E-01      1.917E-01
Bi-214    #AB   -2.795E-02      2.711E-01      2.711E-01      4.435E-02
Co-60     #AB    2.462E-03      9.774E-03      9.775E-03      6.058E-03
Cs-137    #AB   -7.856E-03      2.299E-02      2.300E-02      1.788E-02
Eu-152    #AB    1.321E-02      5.531E-02      5.532E-02      4.405E-02
Eu-154    #AB   -5.105E-02      1.562E-01      1.562E-01      1.199E-01
K-40      #AB   -5.011E-01      2.004E+01      2.004E+01      2.673E-01
Pa-234    #AB    1.383E-02      4.635E-02      4.647E-02      5.297E-02
Pb-212    #AB    1.265E-03      1.204E-02      1.205E-02      2.585E-02
Pb-214    #AB    2.198E-02      3.730E-02      3.732E-02      3.886E-02
Ra-226    #AB    0.000E+00      1.413E-01      1.413E-01      3.261E-01
Th-234    #AB    2.465E-01      7.926E-01      7.930E-01      6.247E-01
Tl-208    #AB    5.238E-03      2.093E-02      2.094E-02      1.653E-02
U-235     #AB    7.112E-02      1.073E-01      1.074E-01      8.107E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.122E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Sample description                                             
QC683358, 197163, BLANK                                         

Spectrum Filename: C:\User\SPC\Det3\3_20130503_005.An1

Acquisition information
Start time:                 5/3/2013 10:42:48
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9633E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9633E+02) = 

9.1206E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.56    63.59        25.         5.     0.002   321.57   0.833s
Th-234    369.02    92.24        34.        -5.    -0.002   354.45   0.863s
Ac-228    373.47    93.35        23.         4.     0.002   331.32   0.863D
U-235     373.47    93.35        23.         4.     0.002   331.32   0.863D
Eu-152    485.73   121.44        42.        -3.    -0.001   659.76   0.892s
Pa-234    524.32   131.10        33.        -2.    -0.001   953.09   0.902s
U-235     576.32   144.11        29.        11.     0.004   150.88   0.915 
U-235     654.97   163.79        35.        -5.    -0.002   350.52   0.934s
U-235     741.93   185.55        35.         4.     0.001   454.51   0.956s
U-235     820.30   205.16        48.        -2.    -0.001  1320.57   0.976s
Tl-208   1107.32   276.96        27.        -2.    -0.001   821.16   1.046s
Pb-214   1180.61   295.30        23.         8.     0.003   114.88   1.063 
Pb-212   1199.93   300.13        25.         1.     0.001   390.05   1.067s
Eu-152   1376.76   344.37        25.         3.     0.001   418.76   1.109s
Pb-214   1405.57   351.58        34.         4.     0.002   131.81   1.116s
Pa-234   2277.80   569.74        16.         4.     0.001   335.22   1.311s
Tl-208   2335.12   584.07        18.         3.     0.001   399.67   1.322s
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2435.74   609.24        34.        -9.    -0.003   404.44   1.345s
Cs-137   2642.03   660.82        17.        -4.    -0.002   292.70   1.388s
Eu-154   2879.74   720.27        12.        -2.    -0.001   418.70   1.438s
Bi-212   2909.04   727.59        11.         1.     0.001   702.13   1.441s
Bi-212   3146.26   786.90        11.         3.     0.001   305.63   1.487s
Eu-154   3487.76   872.28        11.        -3.    -0.001   305.94   1.554s
Ac-228   3639.58   910.23         6.         4.     0.001   112.81   1.582s
Ac-228   3879.59   970.23        10.        -2.    -0.001   409.89   1.624s
Eu-154   4023.05  1006.09        11.        -3.    -0.001   319.86   1.650s
Co-60    4692.31  1173.36         8.         2.     0.001   397.07   1.763s
Eu-154   5099.65  1275.15        10.         0.     0.000  1937.73   1.826s
Eu-152   5632.06  1408.17         5.         0.     0.000  1428.48   1.904s
Bi-214   7054.72  1763.52         7.        -1.    -0.001   366.92   2.081s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.8216E-02                                      5.12E+12             
911.20 2.822E-02 ?(P 4.247E-02 5.64E+01 2.62E+01 G  
968.96-2.955E-02 -   9.450E-02 2.05E+02 1.59E+01 G  
338.32-2.510E-02 % P 1.116E-01 1.10E+03 1.14E+01 G  

Energy duplication    
93.35 9.476E-02 ?   2.474E-01 1.66E+02 4.10E+00 XA 

Am-241   I   4.1511E-03                                      1.58E+05             
59.54 4.151E-03 %(  7.044E-02 1.04E+03 3.59E+01 G  

Bi-212   N   1.0424E-01                                      5.12E+12             
727.33 3.417E-02 &(  1.917E-01 3.51E+02 6.65E+00 G  
785.37 5.240E-01 ?(  1.231E+00 1.53E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.659E-01 1.00E+03 1.51E+00 G  

Bi-214   N  -2.7945E-02                                      5.84E+05             
609.31-2.794E-02 ?(P 4.435E-02 2.02E+02 4.55E+01 G  

1120.29-4.731E-02 % P 6.242E-02 1.00E+03 1.49E+01 G  
1764.49-3.092E-02 + P 1.262E-01 1.83E+02 1.53E+01 G  

Co-60    T   2.4616E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  6.058E-03 1.00E+03 1.00E+02 G  
1173.23 4.926E-03 ?(  1.510E-02 1.99E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -7.8559E-03                                      1.10E+04             
661.66-7.856E-03 ?(  1.788E-02 1.46E+02 8.50E+01 G  

Eu-152   I   1.3209E-02                                      4.94E+03             
344.28 1.321E-02 ?(  4.405E-02 2.09E+02 2.66E+01 G  
121.78-7.353E-03 +   3.931E-02 3.30E+02 2.84E+01 G  
778.90 0.000E+00 -   1.172E-01 1.00E+03 1.30E+01 G  
964.08-3.175E-03 %   1.066E-01 2.05E+03 1.45E+01 G  

1112.08 0.000E+00 -   3.922E-02 1.00E+03 1.34E+01 G  
1408.01-5.910E-03 +   6.804E-02 7.14E+02 2.09E+01 G  

Eu-154   I  -5.1049E-02                                      3.14E+03             
873.18-5.105E-02 ?(  1.199E-01 1.53E+02 1.22E+01 G  
123.07 0.000E+00 +   2.814E-02 1.00E+03 4.04E+01 G  

1274.43-3.405E-03 +   5.375E-02 9.69E+02 3.49E+01 G  
723.30-2.046E-02 +   6.721E-02 2.09E+02 2.00E+01 G  

1004.72-3.714E-02 +   9.160E-02 1.60E+02 1.79E+01 G  
996.25 3.424E-03 %   1.383E-01 2.46E+03 1.05E+01 G  

K-40     N  -5.0109E-01                                      4.57E+11             
1460.82-5.011E-01 %(P 2.673E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.3826E-02                                      1.63E+12             
131.30-6.834E-03 ?(  5.297E-02 4.77E+02 1.82E+01 G  
569.50 5.426E-02 &(  1.422E-01 1.68E+02 9.30E+00 G  
946.00 0.000E+00 -   1.512E-01 1.00E+03 1.35E+01 G  
880.52-1.925E-03 %   8.885E-02 2.82E+03 1.05E+01 G  
883.24-2.520E-03 %   1.436E-01 3.47E+03 9.70E+00 G  

Pb-212   N   1.2647E-03                                      5.12E+12             
238.63-1.725E-03 %(P 2.585E-02 1.17E+02 4.36E+01 G  
300.09 4.225E-02 ?(P 3.337E-01 1.95E+02 3.18E+00 G  

Pb-214   N   2.1975E-02                                      5.84E+05             
351.93 1.215E-02  (P 3.886E-02 6.59E+01 3.56E+01 G  
295.22 4.097E-02 ?(P 5.474E-02 5.74E+01 1.84E+01 G  
242.00 2.929E-03 & P 1.495E-01 2.51E+03 7.27E+00 G  

Th-234   N   2.4648E-01                                      1.63E+12             
63.30 2.465E-01 &(  6.247E-01 1.61E+02 3.75E+00 G  
92.59-1.015E-01 -   2.863E-01 1.77E+02 4.34E+00 G  

Tl-208   N   5.2376E-03                                      5.12E+12             
583.19 5.238E-03 ?(  1.653E-02 2.00E+02 8.50E+01 G  
277.37-2.407E-02 &   1.602E-01 4.11E+02 6.60E+00 G  
860.53 5.675E-04 %   7.959E-02 8.53E+03 1.24E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   7.1118E-02                                      2.57E+11             
143.77 7.112E-02 &(  8.107E-02 7.54E+01 1.09E+01 G  
205.32-2.245E-02 -   2.424E-01 6.60E+02 5.02E+00 G  
163.36-6.842E-02 -   1.909E-01 1.75E+02 5.08E+00 G  
185.72 4.795E-03 -   1.748E-02 2.27E+02 5.70E+01 G  

Energy duplication    
93.35 6.745E-02 ?   1.761E-01 1.66E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.59        25.         5.     0.002   321.57   2.465E-01   
Th-234      92.24        34.        -5.    -0.002   354.45  -1.015E-01   
Ac-228      93.35        23.         4.     0.002   331.32   9.476E-02   
U-235       93.35        23.         4.     0.002   331.32   6.745E-02   
Eu-152     121.44        42.        -3.    -0.001   659.76  -7.353E-03   
Pa-234     131.10        33.        -2.    -0.001   953.09  -6.834E-03   
U-235      144.11        29.        11.     0.004   150.88   7.112E-02   
U-235      163.79        35.        -5.    -0.002   350.52  -6.842E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235      185.55        35.         4.     0.001   454.51   4.795E-03   
U-235      205.16        48.        -2.    -0.001  1320.57  -2.245E-02   
Pb-214     295.30        23.         8.     0.003   114.88   4.097E-02  P
Pb-212     300.13        25.         1.     0.001   390.05   4.225E-02  P
Eu-152     344.37        25.         3.     0.001   418.76   1.321E-02   
Pb-214     351.58        34.         4.     0.002   131.81   1.215E-02  P
Pa-234     569.74        16.         4.     0.001   335.22   5.426E-02   
Bi-214     609.24        34.        -9.    -0.003   404.44  -2.794E-02  P
Cs-137     660.82        17.        -4.    -0.002   292.70  -7.856E-03   
Eu-154     720.27        12.        -2.    -0.001   418.70  -2.046E-02   
Bi-212     727.59        11.         1.     0.001   702.13   3.417E-02   
Bi-212     786.90        11.         3.     0.001   305.63   5.240E-01   
Eu-154     872.28        11.        -3.    -0.001   305.94  -5.105E-02   
Ac-228     910.23         6.         4.     0.001   112.81   2.822E-02  P
Ac-228     970.23        10.        -2.    -0.001   409.89  -2.955E-02   
Eu-154    1006.09        11.        -3.    -0.001   319.86  -3.714E-02   
Co-60     1173.36         8.         2.     0.001   397.07   4.926E-03   
Eu-154    1275.15        10.         0.     0.000  1937.73  -3.405E-03   
Eu-152    1408.17         5.         0.     0.000  1428.48  -5.910E-03   
Bi-214    1763.52         7.        -1.    -0.001   366.92  -3.092E-02  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.8216E-02    2.8216E-02   5.3980E-02    5.4019E-02  4.247E-02
Am-241 #A    4.1507E-03    4.1511E-03   8.6190E-02    8.6190E-02  7.044E-02
Bi-212 #A    1.0424E-01    1.0424E-01   3.1859E-01    3.1863E-01  1.917E-01
Bi-214 #A   -2.7944E-02   -2.7945E-02   2.7106E-01    2.7107E-01  4.435E-02
Co-60  #A    2.4405E-03    2.4616E-03   9.7742E-03    9.7749E-03  6.058E-03
Cs-137 #A   -7.8440E-03   -7.8559E-03   2.2994E-02    2.2997E-02  1.788E-02
Eu-152 #A    1.3165E-02    1.3209E-02   5.5314E-02    5.5318E-02  4.405E-02
Eu-154 #A   -5.0780E-02   -5.1049E-02   1.5618E-01    1.5620E-01  1.199E-01
K-40   #A   -5.0109E-01   -5.0109E-01   2.0044E+01    2.0044E+01  2.673E-01
Pa-234 #A    1.3826E-02    1.3826E-02   4.6348E-02    4.6475E-02  5.297E-02
Pb-212 #A    1.2647E-03    1.2647E-03   1.2045E-02    1.2045E-02  2.585E-02
Pb-214 #A    2.1974E-02    2.1975E-02   3.7302E-02    3.7316E-02  3.886E-02
Ra-226 #A    0.0000E+00    0.0000E+00   1.4133E-01    1.4133E-01  3.261E-01
Th-234 #A    2.4648E-01    2.4648E-01   7.9262E-01    7.9296E-01  6.247E-01
Tl-208 #A    5.2376E-03    5.2376E-03   2.0933E-02    2.0936E-02  1.653E-02
U-235  #A    7.1118E-02    7.1118E-02   1.0731E-01    1.0739E-01  8.107E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 11:27:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_005.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:21:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0752 +0.250265*Channel -5.2192e-008*Channel**2

FWHM (ch) =   3.1949 +0.000968*Channel -3.45569e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.75      121.78   121.88 -0.08%      0.90     0.92   -2.01%
977.51      244.70   244.66  0.01%      1.05     1.03    2.50%

1375.23      344.28   344.15  0.04%      1.11     1.12   -0.43%
3114.39      778.90   778.99 -0.01%      1.47     1.47    0.34%
3855.03      964.08   964.08  0.00%      1.59     1.60   -0.79%
5632.33     1408.01  1407.99  0.00%      1.89     1.88    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

336 of 549



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

337 of 549



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    

342 of 549



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:35:38

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0478 +0.250272*Channel -5.30228e-008*Channel**2

FWHM (ch) =   3.0243 +0.001191*Channel -7.31501e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.88 -0.08%      0.88     0.90   -2.05%
977.54      244.70   244.65  0.02%      1.05     1.03    1.77%

1375.36      344.28   344.16  0.03%      1.14     1.13    0.46%
3114.47      778.90   779.00 -0.01%      1.51     1.51    0.32%
3855.04      964.08   964.07  0.00%      1.62     1.63   -0.97%
5632.40     1408.01  1408.00  0.00%      1.86     1.85    0.28%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:39:50

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1100 +0.250263*Channel -3.82812e-008*Channel**2

FWHM (ch) =   3.0618 +0.001057*Channel -4.39491e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.75  0.03%      0.89     0.89    0.27%
978.34      244.70   244.69  0.00%      1.00     1.01   -1.63%

1376.63      344.28   344.34 -0.02%      1.13     1.11    1.55%
3114.21      778.90   778.89  0.00%      1.48     1.48   -0.30%
3854.91      964.08   964.06  0.00%      1.62     1.62    0.01%
5631.47     1408.01  1408.02 -0.00%      1.90     1.90    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00

356 of 549



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 08:39:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:22:26

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0984 +0.250252*Channel -3.74842e-008*Channel**2

FWHM (ch) =   3.1255 +0.001068*Channel -4.39912e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.75  0.02%      0.91     0.91   -0.31%
978.34      244.70   244.70  0.00%      1.05     1.03    1.33%

1376.60      344.28   344.33 -0.01%      1.12     1.13   -0.70%
3114.26      778.90   778.89  0.00%      1.48     1.51   -2.03%
3855.01      964.08   964.07  0.00%      1.68     1.65    1.95%
5631.56     1408.01  1408.02 -0.00%      1.93     1.93   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:38:08

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0749 +0.250244*Channel -3.79274e-008*Channel**2

FWHM (ch) =   3.1146 +0.001131*Channel -5.44786e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.87      121.78   121.75  0.02%      0.89     0.91   -2.43%
978.28      244.70   244.70 -0.00%      1.07     1.04    2.60%

1376.55      344.28   344.33 -0.01%      1.14     1.14   -0.01%
3114.30      778.90   778.89  0.00%      1.53     1.53    0.16%
3855.02      964.08   964.06  0.00%      1.65     1.67   -0.80%
5631.70     1408.01  1408.02 -0.00%      1.94     1.94    0.25%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:01:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1137 +0.250265*Channel -3.87324e-008*Channel**2

FWHM (ch) =   3.1846 +0.001040*Channel -3.89731e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.99      121.78   121.75  0.02%      0.89     0.92   -2.96%
978.34      244.70   244.69  0.00%      1.07     1.04    2.86%

1376.62      344.28   344.33 -0.02%      1.14     1.14    0.47%
3114.20      778.90   778.88  0.00%      1.51     1.51   -0.27%
3854.95      964.08   964.07  0.00%      1.64     1.65   -0.64%
5631.49     1408.01  1408.02 -0.00%      1.96     1.95    0.26%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:35:56

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1211 +0.250230*Channel -3.19812e-008*Channel**2

FWHM (ch) =   2.8896 +0.001165*Channel -5.75481e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.45%
978.73      244.70   244.75 -0.02%      0.99     0.99   -0.93%

1376.39      344.28   344.23  0.01%      1.11     1.10    1.27%
3114.65      778.90   778.95 -0.01%      1.51     1.49    1.44%
3855.01      964.08   964.04  0.00%      1.60     1.63   -1.84%
5631.44     1408.01  1408.02 -0.00%      1.91     1.90    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

385 of 549



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07Page  6
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/7/2013  Time: 07:57:28

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1160 +0.250218*Channel -3.10516e-008*Channel**2

FWHM (ch) =   3.0492 +0.000960*Channel -2.23508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.88   -1.67%
978.76      244.70   244.76 -0.02%      0.99     0.99   -0.02%

1376.40      344.28   344.23  0.02%      1.10     1.08    1.78%
3114.66      778.90   778.93 -0.00%      1.48     1.46    1.64%
3855.20      964.08   964.06  0.00%      1.57     1.60   -2.51%
5631.55     1408.01  1408.01 -0.00%      1.95     1.94    0.51%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:15:48

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1073 +0.250205*Channel -2.92742e-008*Channel**2

FWHM (ch) =   3.0085 +0.000992*Channel -2.20251e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.01%      0.85     0.87   -2.58%
978.76      244.70   244.76 -0.02%      1.00     0.99    0.81%

1376.43      344.28   344.23  0.01%      1.11     1.08    2.39%
3114.77      778.90   778.94 -0.00%      1.47     1.47   -0.30%
3855.21      964.08   964.05  0.00%      1.61     1.63   -0.93%
5631.60     1408.01  1408.02 -0.00%      1.98     1.97    0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

400 of 549



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:10:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:10:46
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

411 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:21:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0564

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10702.   1.50   1.11  1.774E-02
45.47     5547.   1.99   0.84  1.759E-02
46.86     1446.   8.25   0.84  1.756E-02
121.88    85462.   0.37   0.90  1.556E-02   121.78  28.410  9.900E-01 QA122 
244.66    17591.   0.92   1.05  1.231E-02   244.70   7.550  9.699E-01 Qa245 
295.86      814.   9.14   0.98  1.099E-02
329.27      313.  19.32   1.12  1.012E-02
344.15    50426.   0.48   1.11  9.740E-03   344.28  26.590  9.979E-01 Qa344 
367.57     1681.   4.53   1.17  9.494E-03
411.05     3592.   2.51   1.18  9.042E-03
443.88     4874.   2.07   1.23  8.701E-03
488.58      550.   9.54   1.33  8.236E-03
563.97      539.  11.27   1.07  7.452E-03
586.52      548.  11.92   1.16  7.218E-03
678.82      493.   9.23   1.39  6.259E-03
688.66     1023.   6.65   1.48  6.156E-03
719.42      387.  13.44   1.02  5.836E-03
778.99    13015.   1.04   1.47  5.218E-03   778.90  12.970  9.852E-01 Qa779 
810.63      358.  14.46   1.37  5.102E-03
867.44     4050.   2.50   1.38  4.894E-03
919.37      425.  14.30   1.16  4.704E-03
964.08    12856.   0.97   1.59  4.540E-03   964.08  14.500  1.001E+00 Qa964 

1005.06      713.   6.71   1.84  4.432E-03
1085.92     8185.   1.19   1.68  4.219E-03
1089.84     1417.   4.23   1.69  4.209E-03
1112.06    10919.   1.07   1.79  4.150E-03
1212.98     1159.   4.98   1.81  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.19     1124.   3.71   1.77  3.658E-03
1407.97    13800.   0.88   1.90  3.372E-03  1408.01  20.850  1.006E+00 Qa1408
1457.58      326.   6.62   1.41  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.43    39.97      5739.     10702. 6.034E+05    2.99   1.111  -      s 
181.38    45.42      3296.      5547. 3.153E+05    3.97   0.843  -       D
186.94    46.81      6390.      1446. 8.234E+04   16.50   0.844  -       D

1182.19   295.86      1687.       814. 7.413E+04   18.27   0.977  -        
1315.73   329.27      1290.       313. 3.096E+04   38.64   1.121  -      s 
1468.86   367.57      1327.      1681. 1.770E+05    9.06   1.173  -      s 
1642.71   411.05      1342.      3592. 3.973E+05    5.03   1.181  -        
1773.99   443.88      1426.      4874. 5.602E+05    4.13   1.229  -        
1952.73   488.58       850.       550. 6.683E+04   19.09   1.328  -        
2254.26   563.97      1170.       539. 7.238E+04   22.55   1.065  -        
2344.45   586.52      1199.       548. 7.591E+04   23.84   1.164  -      s 
2713.57   678.80       746.       529. 8.448E+04   19.08   1.133  -        
2753.01   688.66      1061.      1023. 1.662E+05   13.30   1.477  -        
2876.07   719.42       828.       387. 6.631E+04   26.88   1.020  -      s 
3240.98   810.63       774.       358. 7.017E+04   28.92   1.369  -      s 
3468.31   867.44      1436.      4050. 8.275E+05    4.99   1.376  -        
3676.09   919.37       838.       425. 9.034E+04   28.61   1.164  -      s 
4019.05  1005.06       427.       713. 1.610E+05   13.42   1.838  -        
4342.70  1085.83       660.      8185. 1.940E+06    2.38   1.685  -       D
4358.39  1089.75      1091.      1417. 3.366E+05    8.47   1.688  -       D
4447.35  1112.06       675.     10919. 2.631E+06    2.15   1.785  -        
4851.37  1212.98       426.      1159. 2.982E+05    9.97   1.807  -      s 
5196.60  1299.19       136.      1124. 3.074E+05    7.42   1.767  -        
5830.93  1457.58        28.       326. 1.006E+05   13.24   1.413  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.75   121.88      5027.     85462.   142.436     0.74   0.897 
Qa-245    977.51   244.66      2876.     17591.    29.318     1.84   1.054 
Qa-344   1375.23   344.15      2000.     50426.    84.043     0.95   1.111 
Qa-779   3114.37   778.99      1302.     13015.    21.692     2.07   1.474 
Qa-964   3855.03   964.08       679.     12856.    21.427     1.95   1.591 
Qa-1408  5632.21  1407.97       179.     13800.    23.001     1.75   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8999E-01                                      4.94E+03             
121.78 9.900E-01  (  1.914E-03 3.70E-01 2.84E+01 G  

Qa-245       9.6988E-01                                      4.94E+03             
244.70 9.699E-01  (  6.889E-03 9.20E-01 7.55E+00 G  

Qa-344       9.9788E-01                                      4.94E+03             
344.28 9.979E-01  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       9.8522E-01                                      4.94E+03             
778.90 9.852E-01  (  6.364E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0005E+00                                      4.94E+03             
964.08 1.001E+00  (  4.725E-03 9.73E-01 1.45E+01 G  

Qa-1408      1.0057E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.269E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

414 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:21:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7046E-01    9.8999E-01   7.3279E-03    1.1326E-01  1.914E-03
Qa-245       8.5278E-01    9.6988E-01   1.7855E-02    1.1216E-01  6.889E-03
Qa-344       8.7740E-01    9.9788E-01   9.4843E-03    1.1432E-01  2.062E-03
Qa-779       8.6627E-01    9.8522E-01   2.0438E-02    1.1432E-01  6.364E-03
Qa-964       8.7974E-01    1.0005E+00   1.9466E-02    1.1587E-01  4.725E-03
Qa-1408      8.8430E-01    1.0057E+00   1.7646E-02    1.1617E-01  2.269E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.231E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9492340E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:24:34
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:24:34
Live time:                600
Real time:                627
Dead time:                  4.37 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0601

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.37      624.   9.65   0.79  1.799E-02
31.09      740.  10.14   1.41  1.797E-02
39.99    10802.   1.47   1.13  1.774E-02
45.47     5321.   2.07   0.81  1.759E-02
46.86     1505.   7.95   0.81  1.756E-02
121.88    85375.   0.37   0.88  1.556E-02   121.78  28.410  9.891E-01 QA122 
244.64    17959.   0.91   1.05  1.231E-02   244.70   7.550  9.903E-01 Qa245 
295.93      976.   7.99   1.00  1.098E-02
344.16    50134.   0.48   1.14  9.739E-03   344.28  26.590  9.922E-01 Qa344 
367.57     1776.   4.65   1.14  9.494E-03
411.03     3614.   2.61   1.12  9.042E-03
443.89     4889.   1.93   1.18  8.701E-03
488.62      741.   9.03   1.19  8.236E-03
563.87      580.   9.93   1.45  7.453E-03
586.24      678.  10.86   1.20  7.221E-03
678.70      577.   8.10   1.43  6.260E-03
688.66     1046.   7.27   1.32  6.156E-03
719.49      332.  17.52   0.96  5.836E-03
778.99    13254.   1.03   1.51  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.65      359.  13.82   1.12  5.102E-03
867.42     4114.   2.27   1.48  4.894E-03
919.53      434.   9.27   1.60  4.703E-03
964.07    12604.   0.99   1.62  4.540E-03   964.08  14.500  9.811E-01 Qa964 

1005.24      741.   8.32   1.66  4.431E-03
1085.92     7970.   1.21   1.70  4.219E-03
1089.86     1416.   4.26   1.71  4.209E-03
1112.03    10890.   1.08   1.72  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.93     1057.   4.85   1.71  3.885E-03
1299.13     1122.   3.83   1.41  3.658E-03
1407.95    13820.   0.88   1.87  3.372E-03  1408.01  20.850  1.007E+00 Qa1408
1457.42      324.   5.67   1.69  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.17    30.25      1501.       624. 3.467E+04   19.31   0.793  -       D
124.53    31.09      2768.       419. 2.332E+04   36.82   0.794  -       D
159.62    39.99      5563.     10802. 6.090E+05    2.94   1.130  -      s 
181.49    45.40      3381.      5321. 3.024E+05    4.13   0.810  -       D
187.05    46.79      6410.      1505. 8.574E+04   15.90   0.812  -       D

1182.56   295.93      1759.       976. 8.882E+04   15.98   1.001  -        
1468.95   367.57      1483.      1776. 1.870E+05    9.30   1.138  -      s 
1642.71   411.03      1477.      3614. 3.997E+05    5.23   1.119  -        
1774.11   443.89      1219.      4889. 5.619E+05    3.86   1.183  -        
1952.99   488.62      1134.       741. 8.999E+04   18.07   1.190  -      s 
2253.92   563.87      1053.       580. 7.784E+04   19.85   1.447  -        
2343.39   586.24      1355.       678. 9.390E+04   21.72   1.204  -      s 
2713.24   678.70       926.       584. 9.328E+04   20.13   1.237  -        
2753.06   688.66      1249.      1046. 1.699E+05   14.55   1.317  -        
2876.39   719.49       985.       332. 5.691E+04   35.04   0.963  -      s 
3241.12   810.65       726.       359. 7.041E+04   27.64   1.125  -      s 
3468.25   867.42      1177.      4114. 8.406E+05    4.54   1.481  -        
3676.79   919.55       592.       434. 9.228E+04   18.54   1.603  -       D
4019.80  1005.24       651.       741. 1.672E+05   16.65   1.656  -      s 
4342.75  1085.83       690.      7970. 1.889E+06    2.43   1.703  -       D
4358.55  1089.78      1110.      1416. 3.364E+05    8.52   1.706  -       D
4447.27  1112.03       654.     10890. 2.624E+06    2.16   1.719  -        
4851.24  1212.93       366.      1057. 2.720E+05    9.71   1.705  -        
5196.40  1299.13       161.      1122. 3.067E+05    7.66   1.413  -        
5830.36  1457.42         3.       324. 9.989E+04   11.34   1.687  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.85   121.88      5079.     85375.   142.292     0.74   0.880 
Qa-245    977.52   244.64      2826.     17959.    29.932     1.81   1.050 
Qa-344   1375.36   344.16      1998.     50134.    83.558     0.95   1.137 
Qa-779   3114.43   778.99      1264.     13254.    22.090     2.06   1.513 
Qa-964   3855.03   964.07       731.     12604.    21.007     1.97   1.616 
Qa-1408  5632.23  1407.95       168.     13820.    23.033     1.75   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8913E-01                                      4.94E+03             
121.78 9.891E-01  (  1.924E-03 3.71E-01 2.84E+01 G  

Qa-245       9.9031E-01                                      4.94E+03             
244.70 9.903E-01  (  6.830E-03 9.05E-01 7.55E+00 G  

Qa-344       9.9225E-01                                      4.94E+03             
344.28 9.922E-01  (  2.061E-03 4.77E-01 2.66E+01 G  

Qa-779       1.0035E+00                                      4.94E+03             
778.90 1.003E+00  (  6.272E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8108E-01                                      4.94E+03             
964.08 9.811E-01  (  4.903E-03 9.86E-01 1.45E+01 G  

Qa-1408      1.0073E+00                                      4.94E+03             
1408.01 1.007E+00  (  2.201E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6958E-01    9.8913E-01   7.3312E-03    1.1316E-01  1.924E-03
Qa-245       8.7062E-01    9.9031E-01   1.7932E-02    1.1447E-01  6.830E-03
Qa-344       8.7232E-01    9.9225E-01   9.4608E-03    1.1367E-01  2.061E-03
Qa-779       8.8218E-01    1.0035E+00   2.0630E-02    1.1640E-01  6.272E-03
Qa-964       8.6251E-01    9.8108E-01   1.9353E-02    1.1366E-01  4.903E-03
Qa-1408      8.8555E-01    1.0073E+00   1.7670E-02    1.1635E-01  2.201E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.243E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9635158E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

422 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:35:55
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       

423 of 549



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:28:55
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:28:55
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0204

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7862.   2.03   1.09  1.673E-02
45.28     4221.   2.41   0.81  1.660E-02
46.70     1153.   9.65   0.82  1.656E-02
121.75    81471.   0.38   0.89  1.472E-02   121.78  28.410  9.976E-01 QA122 
244.69    16948.   0.94   1.00  1.171E-02   244.70   7.550  9.819E-01 Qa245 
295.95      994.   7.48   1.10  1.046E-02
344.34    48043.   0.49   1.13  9.283E-03   344.28  26.590  9.966E-01 Qa344 
367.66     1607.   4.61   1.21  9.054E-03
411.13     3598.   2.38   1.17  8.627E-03
443.92     4706.   2.13   1.20  8.305E-03
488.55      697.   9.50   1.29  7.867E-03
563.89      528.  11.60   1.48  7.127E-03
586.33      480.  12.23   1.11  6.906E-03
678.53      544.  10.40   1.63  6.001E-03
688.54      961.   7.15   1.29  5.902E-03
719.08      324.  17.40   0.91  5.602E-03
778.88    12806.   1.06   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.36     3711.   2.67   1.60  4.690E-03
919.34      392.  12.14   1.71  4.500E-03
964.06    12164.   1.04   1.62  4.336E-03   964.08  14.500  9.908E-01 Qa964 

1005.15      583.   8.30   1.44  4.237E-03
1085.84     7864.   1.22   1.71  4.043E-03
1089.91     1344.   4.24   1.71  4.033E-03
1111.97    10389.   1.10   1.66  3.980E-03
1212.83      985.   5.20   1.63  3.737E-03
1299.05     1141.   3.65   1.69  3.529E-03
1408.00    13145.   0.91   1.91  3.267E-03  1408.01  20.850  9.882E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.90      271.   6.51   1.21  2.976E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.77      6535.      7862. 4.699E+05    4.06   1.091  -      s 
181.39    45.21      3086.      4221. 2.543E+05    4.83   0.814  -       D
187.05    46.63      5608.      1153. 6.961E+04   19.29   0.815  -       D

1183.23   295.95      1620.       994. 9.503E+04   14.96   1.101  -      s 
1469.87   367.66      1252.      1607. 1.775E+05    9.22   1.206  -      s 
1643.63   411.13      1164.      3598. 4.171E+05    4.76   1.172  -        
1774.75   443.92      1444.      4706. 5.667E+05    4.26   1.202  -        
1953.19   488.55      1118.       697. 8.863E+04   19.00   1.292  -      s 
2254.43   563.89      1150.       528. 7.406E+04   23.20   1.482  -        
2344.14   586.33      1022.       480. 6.947E+04   24.46   1.111  -        
2712.82   678.53       886.       544. 9.066E+04   20.80   1.629  -        
2752.86   688.54      1106.       961. 1.628E+05   14.31   1.293  -        
2875.01   719.08       922.       324. 5.785E+04   34.81   0.912  -      s 
3468.07   867.36      1416.      3711. 7.913E+05    5.33   1.601  -        
3675.99   919.34       605.       392. 8.716E+04   24.28   1.708  -        
4019.28  1005.15       475.       583. 1.376E+05   16.60   1.444  -        
4342.13  1085.78       649.      7864. 1.945E+06    2.43   1.705  -       D
4358.40  1089.85       952.      1344. 3.333E+05    8.48   1.708  -       D
4446.66  1111.97       618.     10389. 2.611E+06    2.19   1.660  -        
4850.28  1212.83       390.       985. 2.635E+05   10.41   1.627  -        
5195.32  1299.05       126.      1141. 3.234E+05    7.29   1.691  -        
6115.34  1528.90         8.       271. 9.106E+04   13.01   1.210  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      5293.     81471.   135.784     0.76   0.895 
Qa-245    978.34   244.69      2824.     16948.    28.247     1.88   0.998 
Qa-344   1376.63   344.34      2115.     48043.    80.072     0.98   1.127 
Qa-779   3114.17   778.88      1344.     12806.    21.343     2.12   1.479 
Qa-964   3854.92   964.06       833.     12164.    20.273     2.07   1.623 

434 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.38  1408.00       228.     13145.    21.908     1.82   1.913 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9760E-01                                      4.94E+03             
121.78 9.976E-01  (  2.076E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8190E-01                                      4.94E+03             
244.70 9.819E-01  (  7.174E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9660E-01                                      4.94E+03             
344.28 9.966E-01  (  2.223E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0083E+00                                      4.94E+03             
778.90 1.008E+00  (  6.726E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9084E-01                                      4.94E+03             
964.08 9.908E-01  (  5.478E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8823E-01                                      4.94E+03             
1408.01 9.882E-01  (  2.644E-03 9.11E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7752E-01    9.9760E-01   7.6203E-03    1.1414E-01  2.076E-03
Qa-245       8.6371E-01    9.8190E-01   1.8474E-02    1.1361E-01  7.174E-03
Qa-344       8.7664E-01    9.9660E-01   9.7691E-03    1.1419E-01  2.223E-03
Qa-779       8.8695E-01    1.0083E+00   2.1390E-02    1.1708E-01  6.726E-03
Qa-964       8.7157E-01    9.9084E-01   2.0551E-02    1.1497E-01  5.478E-03
Qa-1408      8.6928E-01    9.8823E-01   1.8013E-02    1.1425E-01  2.644E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.246E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9634829E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:11:32
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:11:32
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0208

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.78     8098.   1.99   1.15  1.673E-02
45.45     4594.   2.74   0.85  1.659E-02
121.75    81887.   0.38   0.91  1.472E-02   121.78  28.410  1.003E+00 QA122 
244.70    16979.   0.95   1.05  1.171E-02   244.70   7.550  9.841E-01 Qa245 
295.99      875.   8.68   1.09  1.046E-02
344.33    48208.   0.49   1.12  9.284E-03   344.28  26.590  1.000E+00 Qa344 
367.76     1520.   5.20   1.18  9.053E-03
411.10     3391.   2.10   1.19  8.628E-03
443.93     4651.   2.08   1.23  8.305E-03
488.78      580.  10.34   1.08  7.865E-03
563.88      596.  12.59   1.34  7.127E-03
586.19      586.  11.02   1.34  6.908E-03
674.71      263.  15.56   1.42  6.038E-03
678.61      485.   9.24   1.42  6.000E-03
688.56      958.   7.69   1.37  5.902E-03
719.20      401.  13.85   1.52  5.601E-03
778.88    12582.   1.08   1.48  5.015E-03   778.90  12.970  9.911E-01 Qa779 
810.39      356.  17.41   0.93  4.899E-03
867.34     3810.   2.64   1.47  4.690E-03
919.49      493.  11.65   1.40  4.499E-03
926.16      237.  19.99   0.72  4.475E-03
964.05    12185.   1.01   1.68  4.336E-03   964.08  14.500  9.930E-01 Qa964 

1005.10      653.   7.32   1.64  4.237E-03
1085.84     7795.   1.22   1.73  4.043E-03
1089.78     1309.   4.28   1.73  4.033E-03
1111.92    10568.   1.09   1.70  3.980E-03
1212.69     1075.   5.06   1.65  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.05     1119.   3.73   1.61  3.529E-03
1407.98    13277.   0.90   1.94  3.267E-03  1408.01  20.850  9.986E-01 Qa1408
1457.59      316.   6.26   1.34  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.78      6584.      8098. 4.840E+05    3.97   1.146  -      s 
182.03    45.45      4504.      4594. 2.769E+05    5.48   0.848  -      s 

1183.35   295.99      1687.       875. 8.364E+04   17.36   1.092  -        
1470.29   367.76      1428.      1520. 1.679E+05   10.39   1.181  -      s 
1643.56   411.10       998.      3480. 4.034E+05    4.62   1.226  -        
1774.79   443.93      1305.      4651. 5.600E+05    4.16   1.232  -        
1954.11   488.78       972.       580. 7.371E+04   20.68   1.079  -        
2254.40   563.88      1530.       596. 8.370E+04   25.19   1.341  -        
2343.61   586.19      1155.       586. 8.483E+04   22.03   1.342  -      s 
2697.53   674.69       722.       237. 3.932E+04   38.73   0.698  -      s 
2713.13   678.59       687.       467. 7.783E+04   20.02   1.622  -        
2753.00   688.56      1207.       958. 1.623E+05   15.37   1.372  -        
2875.54   719.20       865.       401. 7.156E+04   27.71   1.517  -        
3240.25   810.39       992.       356. 7.257E+04   34.81   0.931  -      s 
3468.07   867.34      1431.      3810. 8.122E+05    5.28   1.470  -        
3676.70   919.49       719.       493. 1.095E+05   23.31   1.395  -      s 
3703.34   926.16       627.       237. 5.297E+04   39.97   0.717  -      s 
4019.18  1005.10       428.       653. 1.540E+05   14.64   1.636  -      s 
4342.20  1085.76       604.      7795. 1.928E+06    2.43   1.732  -       D
4357.98  1089.71       914.      1309. 3.246E+05    8.55   1.735  -       D
4446.58  1111.92       612.     10568. 2.655E+06    2.18   1.701  -        
4849.78  1212.69       410.      1075. 2.875E+05   10.13   1.655  -        
5195.40  1299.05       147.      1119. 3.170E+05    7.45   1.606  -        
5829.97  1457.59        16.       316. 1.005E+05   12.53   1.342  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.95   121.75      5206.     81887.   136.478     0.76   0.907 
Qa-245    978.34   244.70      2934.     16979.    28.299     1.90   1.047 
Qa-344   1376.60   344.33      1994.     48208.    80.346     0.97   1.121 
Qa-779   3114.24   778.88      1340.     12582.    20.970     2.15   1.479 
Qa-964   3854.93   964.05       747.     12185.    20.308     2.02   1.682 
Qa-1408  5631.41  1407.98       220.     13250.    22.083     1.82   1.937 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0031E+00                                      4.94E+03             
121.78 1.003E+00  (  2.059E-03 3.80E-01 2.84E+01 G  

Qa-245       9.8413E-01                                      4.94E+03             
244.70 9.841E-01  (  7.315E-03 9.51E-01 7.55E+00 G  

Qa-344       1.0004E+00                                      4.94E+03             
344.28 1.000E+00  (  2.159E-03 4.86E-01 2.66E+01 G  

Qa-779       9.9111E-01                                      4.94E+03             
778.90 9.911E-01  (  6.718E-03 1.08E+00 1.30E+01 G  

Qa-964       9.9296E-01                                      4.94E+03             
964.08 9.930E-01  (  5.189E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9649E-01                                      4.94E+03             
1408.01 9.965E-01  (  2.602E-03 9.08E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8201E-01    1.0031E+00   7.6299E-03    1.1477E-01  2.059E-03
Qa-245       8.6531E-01    9.8413E-01   1.8718E-02    1.1390E-01  7.315E-03
Qa-344       8.7965E-01    1.0004E+00   9.7329E-03    1.1463E-01  2.159E-03
Qa-779       8.7144E-01    9.9111E-01   2.1337E-02    1.1514E-01  6.718E-03
Qa-964       8.7308E-01    9.9296E-01   2.0076E-02    1.1512E-01  5.189E-03
Qa-1408      8.7618E-01    9.9649E-01   1.8089E-02    1.1519E-01  2.602E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9682503E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:26:54
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.55      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.95      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.66      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

444 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:26:54
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0192

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.87     6808.   1.97   0.82  1.673E-02
45.33     4339.   2.45   0.83  1.660E-02
46.74     1128.   9.89   0.83  1.656E-02
121.75    81174.   0.38   0.89  1.472E-02   121.78  28.410  9.945E-01 QA122 
244.70    17056.   0.92   1.07  1.171E-02   244.70   7.550  9.887E-01 Qa245 
295.96      884.   8.66   1.06  1.046E-02
344.33    48017.   0.48   1.14  9.284E-03   344.28  26.590  9.966E-01 Qa344 
367.71     1570.   4.86   1.12  9.054E-03
411.08     3541.   2.56   1.16  8.628E-03
443.89     4618.   2.15   1.22  8.305E-03
488.51      565.   9.80   1.13  7.867E-03
563.88      460.  13.15   1.36  7.127E-03
586.24      642.  10.78   1.33  6.907E-03
674.54      236.  18.49   1.44  6.039E-03
678.65      530.   8.52   1.45  5.998E-03
688.48     1077.   6.64   1.44  5.903E-03
778.89    12690.   1.04   1.53  5.015E-03   778.90  12.970  9.997E-01 Qa779 
810.64      305.  17.62   1.24  4.898E-03
867.35     3856.   2.45   1.64  4.690E-03
919.41      322.  19.00   1.65  4.499E-03
964.05    12080.   1.01   1.65  4.336E-03   964.08  14.500  9.845E-01 Qa964 

1005.10      629.   8.14   1.26  4.237E-03
1085.84     7930.   1.20   1.75  4.043E-03
1089.80     1302.   4.35   1.75  4.033E-03
1111.96    10598.   1.08   1.67  3.980E-03
1212.82     1084.   4.97   1.50  3.737E-03
1274.42      213.  16.35   0.95  3.589E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.11     1090.   3.57   1.64  3.529E-03
1407.99    13073.   0.91   1.95  3.267E-03  1408.01  20.850  9.834E-01 Qa1408
1457.67      322.   6.12   1.30  3.147E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.29    39.78      6506.      8119. 4.853E+05    3.95   1.154  -      s 
181.34    45.24      3584.      4243. 2.557E+05    5.04   0.830  -       D
186.97    46.65      5622.      1165. 7.031E+04   19.13   0.832  -       D

1183.18   295.96      1718.       884. 8.455E+04   17.32   1.057  -        
1470.04   367.71      1331.      1570. 1.734E+05    9.73   1.115  -        
1643.42   411.08      1345.      3541. 4.104E+05    5.13   1.157  -        
1774.62   443.89      1456.      4618. 5.560E+05    4.30   1.224  -        
1953.02   488.51       893.       565. 7.184E+04   19.59   1.130  -        
2254.40   563.88      1185.       460. 6.456E+04   26.30   1.357  -        
2343.81   586.24      1219.       642. 9.292E+04   21.56   1.329  -        
2713.77   678.75       928.       516. 8.596E+04   22.90   1.152  -        
2752.68   688.48      1121.      1077. 1.825E+05   13.27   1.444  -        
3241.30   810.64       810.       305. 6.235E+04   35.24   1.239  -        
3468.15   867.35      1231.      3856. 8.222E+05    4.89   1.637  -        
3676.40   919.41       879.       322. 7.163E+04   38.00   1.648  -      s 
4019.22  1005.10       498.       629. 1.485E+05   16.28   1.260  -      s 
4342.26  1085.78       589.      7930. 1.961E+06    2.41   1.749  -       D
4358.12  1089.74       954.      1302. 3.228E+05    8.70   1.751  -       D
4446.79  1111.96       575.     10598. 2.663E+06    2.16   1.665  -        
4850.42  1212.82       396.      1084. 2.901E+05    9.95   1.504  -      s 
5096.94  1274.42       200.       213. 5.936E+04   32.70   0.945  -      s 
5195.77  1299.11       117.      1090. 3.089E+05    7.13   1.639  -        
5830.42  1457.67        14.       322. 1.022E+05   12.25   1.297  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.87   121.75      5096.     81174.   135.290     0.76   0.892 
Qa-245    978.28   244.70      2588.     17056.    28.427     1.84   1.071 
Qa-344   1376.55   344.33      1803.     48017.    80.028     0.97   1.143 
Qa-779   3114.28   778.89      1218.     12690.    21.150     2.09   1.531 
Qa-964   3855.00   964.05       720.     12080.    20.133     2.03   1.654 
Qa-1408  5631.55  1407.99       193.     13073.    21.789     1.81   1.950 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9453E-01                                      4.94E+03             
121.78 9.945E-01  (  2.038E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8873E-01                                      4.94E+03             
244.70 9.887E-01  (  6.871E-03 9.19E-01 7.55E+00 G  

Qa-344       9.9662E-01                                      4.94E+03             
344.28 9.966E-01  (  2.054E-03 4.84E-01 2.66E+01 G  

Qa-779       9.9974E-01                                      4.94E+03             
778.90 9.997E-01  (  6.406E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8455E-01                                      4.94E+03             
964.08 9.845E-01  (  5.096E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8338E-01                                      4.94E+03             
1408.01 9.834E-01  (  2.433E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

448 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:38:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7433E-01    9.9453E-01   7.5903E-03    1.1379E-01  2.038E-03
Qa-245       8.6923E-01    9.8873E-01   1.8170E-02    1.1433E-01  6.871E-03
Qa-344       8.7617E-01    9.9662E-01   9.6434E-03    1.1419E-01  2.054E-03
Qa-779       8.7891E-01    9.9974E-01   2.0881E-02    1.1603E-01  6.406E-03
Qa-964       8.6555E-01    9.8455E-01   1.9937E-02    1.1415E-01  5.096E-03
Qa-1408      8.6453E-01    9.8338E-01   1.7836E-02    1.1367E-01  2.433E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.229E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9475417E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:50:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.54      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.96      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 07:50:48
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0227

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.79     7780.   2.05   1.10  1.673E-02
45.30     4368.   2.41   0.84  1.660E-02
46.74     1201.   9.45   0.85  1.656E-02
121.75    81392.   0.38   0.89  1.472E-02   121.78  28.410  9.990E-01 QA122 
244.69    16918.   0.95   1.07  1.171E-02   244.70   7.550  9.825E-01 Qa245 
296.00      979.   7.52   1.04  1.046E-02
344.34    47939.   0.47   1.14  9.283E-03   344.28  26.590  9.968E-01 Qa344 
367.74     1555.   4.63   1.12  9.053E-03
411.07     3525.   2.39   1.24  8.628E-03
443.92     4602.   1.91   1.19  8.305E-03
488.64      630.   8.45   1.41  7.866E-03
563.94      596.   8.64   1.33  7.127E-03
586.28      485.  12.66   1.21  6.907E-03
674.75      223.  18.39   1.43  6.038E-03
678.58      514.   8.90   1.43  6.001E-03
688.58     1028.   7.82   1.44  5.902E-03
778.88    12866.   1.02   1.51  5.015E-03   778.90  12.970  1.015E+00 Qa779 
810.44      428.  13.81   1.34  4.899E-03
867.36     3736.   2.43   1.61  4.690E-03
919.39      419.  11.90   1.47  4.499E-03
926.11      345.  13.87   1.48  4.475E-03
964.04    12113.   1.02   1.65  4.336E-03   964.08  14.500  9.890E-01 Qa964 

1004.97      623.   7.59   1.82  4.237E-03
1085.84     7910.   1.20   1.74  4.043E-03
1089.90     1270.   4.44   1.74  4.033E-03
1111.97    10535.   1.11   1.75  3.980E-03
1212.86     1079.   5.58   1.78  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.41      154.  15.48   0.84  3.589E-03
1299.14     1062.   3.92   1.91  3.529E-03
1407.98    13036.   0.90   1.96  3.267E-03  1408.01  20.850  9.823E-01 Qa1408
1457.62      313.   5.95   1.64  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.47    39.79      6504.      7780. 4.650E+05    4.09   1.098  -      s 
181.48    45.24      3353.      4368. 2.632E+05    4.82   0.844  -       D
187.24    46.68      5841.      1201. 7.250E+04   18.91   0.845  -       D

1183.42   296.00      1586.       979. 9.362E+04   15.04   1.036  -      s 
1470.21   367.74      1208.      1555. 1.718E+05    9.26   1.115  -      s 
1643.43   411.07      1147.      3525. 4.086E+05    4.77   1.236  -        
1774.75   443.92      1038.      4602. 5.541E+05    3.82   1.194  -        
1953.53   488.64       814.       630. 8.005E+04   16.89   1.411  -        
2254.62   563.88      1027.       596. 8.363E+04   17.27   1.334  -       D
2343.96   586.28      1096.       485. 7.022E+04   25.33   1.206  -        
2712.78   678.51      1017.       511. 8.522E+04   24.32   1.306  -        
2753.04   688.58      1327.      1028. 1.742E+05   15.64   1.437  -        
3240.42   810.44       878.       428. 8.747E+04   27.61   1.336  -        
3468.09   867.36      1184.      3736. 7.965E+05    4.86   1.612  -        
3676.21   919.39       610.       419. 9.321E+04   23.81   1.466  -        
3703.10   926.11       571.       345. 7.705E+04   27.74   1.475  -        
4018.57  1004.97       447.       623. 1.470E+05   15.17   1.818  -        
4342.16  1085.79       527.      7910. 1.957E+06    2.39   1.741  -       D
4358.40  1089.85       952.      1270. 3.148E+05    8.87   1.744  -       D
4446.70  1111.97       655.     10535. 2.647E+06    2.23   1.754  -        
4850.42  1212.86       482.      1079. 2.889E+05   11.17   1.777  -        
5096.72  1274.41       126.       154. 4.305E+04   30.96   0.836  -      s 
5195.69  1299.14       153.      1062. 3.009E+05    7.84   1.912  -        
5830.04  1457.62         9.       313. 9.954E+04   11.90   1.644  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.99   121.75      5081.     81392.   135.654     0.76   0.895 
Qa-245    978.34   244.69      2906.     16918.    28.196     1.90   1.073 
Qa-344   1376.61   344.33      1657.     47886.    79.811     0.96   1.142 
Qa-779   3114.17   778.88      1128.     12866.    21.443     2.04   1.509 
Qa-964   3854.85   964.04       752.     12113.    20.188     2.05   1.648 
Qa-1408  5631.33  1407.98       158.     13036.    21.726     1.81   1.964 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9903E-01                                      4.94E+03             
121.78 9.990E-01  (  2.038E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8249E-01                                      4.94E+03             
244.70 9.825E-01  (  7.295E-03 9.52E-01 7.55E+00 G  

Qa-344       9.9573E-01                                      4.94E+03             
344.28 9.957E-01  (  1.972E-03 4.82E-01 2.66E+01 G  

Qa-779       1.0154E+00                                      4.94E+03             
778.90 1.015E+00  (  6.177E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8901E-01                                      4.94E+03             
964.08 9.890E-01  (  5.218E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8234E-01                                      4.94E+03             
1408.01 9.823E-01  (  2.210E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7668E-01    9.9903E-01   7.6110E-03    1.1431E-01  2.038E-03
Qa-245       8.6216E-01    9.8249E-01   1.8702E-02    1.1371E-01  7.295E-03
Qa-344       8.7379E-01    9.9573E-01   9.5910E-03    1.1408E-01  1.972E-03
Qa-779       8.9107E-01    1.0154E+00   2.0674E-02    1.1775E-01  6.177E-03
Qa-964       8.6789E-01    9.8901E-01   2.0231E-02    1.1471E-01  5.218E-03
Qa-1408      8.6203E-01    9.8234E-01   1.7763E-02    1.1355E-01  2.210E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.234E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9640150E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:24:08
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:24:08
Live time:                600
Real time:                681
Dead time:                 11.85 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0294

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     8011.   2.00   1.12  1.739E-02
45.24     4360.   2.42   0.78  1.723E-02
46.63     1247.   8.03   0.78  1.718E-02
121.76    83155.   0.38   0.86  1.492E-02   121.78  28.410  1.005E+00 QA122 
244.75    16337.   0.93   0.99  1.122E-02   244.70   7.550  9.883E-01 Qa245 
295.90      906.   7.74   1.07  1.013E-02
344.23    47307.   0.49   1.11  9.109E-03   344.28  26.590  1.001E+00 Qa344 
367.60     1575.   5.25   1.18  8.883E-03
411.07     3422.   2.47   1.18  8.463E-03
443.94     4497.   2.10   1.15  8.146E-03
488.67      617.   9.04   1.19  7.715E-03
563.87      380.  15.84   1.11  6.990E-03
586.31      588.  11.65   1.31  6.773E-03
678.75      531.  11.25   1.31  5.882E-03
688.68      922.   7.07   1.43  5.786E-03
719.40      387.  13.18   1.24  5.490E-03
778.94    12717.   1.07   1.51  4.916E-03   778.90  12.970  1.022E+00 Qa779 
810.38      382.  15.06   1.29  4.794E-03
867.38     3623.   2.43   1.59  4.575E-03
964.04    11991.   1.05   1.60  4.202E-03   964.08  14.500  1.008E+00 Qa964 

1005.05      635.   8.11   1.79  4.108E-03
1085.89     7796.   1.21   1.71  3.922E-03
1089.79     1299.   4.48   1.72  3.913E-03
1112.04    10278.   1.13   1.73  3.862E-03
1212.91     1106.   4.16   1.88  3.630E-03
1299.12     1084.   3.60   1.71  3.432E-03
1408.00    12986.   0.90   1.92  3.182E-03  1408.01  20.850  1.003E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.72      7083.      8011. 4.606E+05    4.00   1.119  -      s 
181.28    45.20      3402.      4360. 2.531E+05    4.85   0.775  -       D
186.84    46.59      4388.      1247. 7.258E+04   16.05   0.777  -       D

1183.19   295.90      1484.       906. 8.941E+04   15.47   1.066  -        
1469.82   367.60      1500.      1575. 1.773E+05   10.49   1.178  -      s 
1643.60   411.07      1162.      3422. 4.044E+05    4.94   1.177  -        
1775.00   443.94      1289.      4497. 5.520E+05    4.19   1.152  -        
1953.87   488.67       889.       617. 7.995E+04   18.07   1.194  -      s 
2254.56   563.87      1198.       380. 5.429E+04   31.69   1.109  -      s 
2344.29   586.31      1247.       588. 8.687E+04   23.31   1.314  -      s 
2713.94   678.75       948.       531. 9.025E+04   22.50   1.307  -        
2753.63   688.68      1007.       922. 1.593E+05   14.14   1.428  -        
2876.48   719.40       790.       387. 7.046E+04   26.36   1.244  -        
3240.38   810.38       888.       382. 7.972E+04   30.11   1.290  -        
3468.36   867.38      1115.      3623. 7.920E+05    4.86   1.585  -        
4019.06  1005.05       480.       635. 1.546E+05   16.22   1.790  -        
4342.48  1085.84       556.      7796. 1.988E+06    2.42   1.715  -       D
4358.06  1089.74      1045.      1299. 3.321E+05    8.96   1.718  -       D
4447.10  1112.04       696.     10278. 2.661E+06    2.25   1.727  -        
4850.69  1212.91       273.      1106. 3.048E+05    8.31   1.877  -        
5195.64  1299.12       113.      1084. 3.158E+05    7.21   1.711  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.76      5355.     83155.   138.592     0.75   0.858 
Qa-245    978.73   244.75      2470.     16337.    27.228     1.86   0.985 
Qa-344   1376.39   344.23      2016.     47307.    78.845     0.98   1.111 
Qa-779   3114.64   778.94      1347.     12717.    21.195     2.13   1.512 
Qa-964   3855.01   964.04       850.     11991.    19.985     2.09   1.601 
Qa-1408  5631.38  1408.00       147.     12986.    21.643     1.81   1.917 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0051E+00                                      4.94E+03             
121.78 1.005E+00  (  2.061E-03 3.77E-01 2.84E+01 G  

Qa-245       9.8832E-01                                      4.94E+03             
244.70 9.883E-01  (  7.006E-03 9.28E-01 7.55E+00 G  

Qa-344       1.0008E+00                                      4.94E+03             
344.28 1.001E+00  (  2.213E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0218E+00                                      4.94E+03             
778.90 1.022E+00  (  6.872E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0083E+00                                      4.94E+03             
964.08 1.008E+00  (  5.712E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0029E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.182E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8373E-01    1.0051E+00   7.5733E-03    1.1499E-01  2.061E-03
Qa-245       8.6899E-01    9.8832E-01   1.8352E-02    1.1431E-01  7.006E-03
Qa-344       8.7994E-01    1.0008E+00   9.8466E-03    1.1468E-01  2.213E-03
Qa-779       8.9844E-01    1.0218E+00   2.1784E-02    1.1867E-01  6.872E-03
Qa-964       8.8657E-01    1.0083E+00   2.1093E-02    1.1703E-01  5.712E-03
Qa-1408      8.8181E-01    1.0029E+00   1.8112E-02    1.1592E-01  2.182E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.299E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0271959E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130507001_QCAsLeft                                                        
Acquired: 5/7/2013 07:45:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.67      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.25      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130507001_QCAsLeft.An1

Acquisition information
Start time:                 5/7/2013 07:45:32
Live time:                600
Real time:                683
Dead time:                 12.10 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0266

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8516.   2.01   1.08  1.739E-02
45.23     4369.   2.39   0.81  1.723E-02
46.58     1291.   8.78   0.81  1.719E-02
121.76    83281.   0.38   0.86  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16610.   0.94   0.99  1.122E-02   244.70   7.550  1.005E+00 Qa245 
295.94      933.   7.95   1.17  1.013E-02
344.23    47130.   0.49   1.10  9.109E-03   344.28  26.590  9.972E-01 Qa344 
367.59     1625.   4.94   1.10  8.883E-03
411.06     3276.   2.57   1.19  8.463E-03
443.91     4566.   2.07   1.16  8.147E-03
488.65      529.  10.74   1.09  7.715E-03
563.93      504.  12.44   0.90  6.989E-03
586.27      592.  10.14   1.28  6.774E-03
678.74      577.  10.79   1.54  5.882E-03
688.68      870.   6.68   1.32  5.786E-03
719.48      403.  11.55   1.41  5.489E-03
778.92    12412.   1.07   1.48  4.916E-03   778.90  12.970  9.975E-01 Qa779 
810.45      392.  14.88   1.69  4.794E-03
867.40     3779.   2.39   1.45  4.575E-03
964.06    12094.   1.06   1.57  4.202E-03   964.08  14.500  1.017E+00 Qa964 

1005.18      603.   8.41   1.48  4.107E-03
1085.84     7739.   1.21   1.70  3.922E-03
1089.80     1285.   4.55   1.70  3.913E-03
1112.06    10257.   1.16   1.72  3.862E-03
1212.85     1046.   4.51   1.74  3.630E-03
1299.30     1055.   3.79   1.71  3.431E-03
1408.00    12975.   0.90   1.95  3.182E-03  1408.01  20.850  1.002E+00 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1457.61      302.   6.40   0.99  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.04    39.68      7704.      8516. 4.896E+05    4.02   1.081  -      s 
181.24    45.20      3248.      4369. 2.536E+05    4.77   0.806  -       D
186.63    46.55      5776.      1291. 7.511E+04   17.56   0.808  -       D

1183.38   295.94      1633.       933. 9.213E+04   15.90   1.174  -      s 
1469.80   367.59      1418.      1625. 1.829E+05    9.88   1.096  -      s 
1643.60   411.06      1199.      3276. 3.871E+05    5.15   1.193  -        
1774.97   443.91      1279.      4566. 5.605E+05    4.14   1.161  -        
1953.85   488.65       963.       529. 6.857E+04   21.47   1.087  -        
2254.84   563.93      1222.       504. 7.208E+04   24.87   0.898  -      s 
2344.20   586.27      1037.       592. 8.734E+04   20.28   1.281  -        
2713.99   678.74       998.       577. 9.807E+04   21.57   1.539  -        
2753.71   688.68       864.       870. 1.503E+05   13.37   1.324  -        
2876.75   719.44       850.       412. 7.513E+04   25.62   1.280  -        
3240.74   810.45       862.       392. 8.187E+04   29.76   1.694  -        
3468.54   867.40      1185.      3779. 8.260E+05    4.78   1.454  -        
4019.68  1005.18       492.       603. 1.468E+05   16.82   1.481  -        
4342.40  1085.83       542.      7739. 1.973E+06    2.43   1.699  -       D
4358.22  1089.79      1065.      1285. 3.284E+05    9.10   1.702  -       D
4447.26  1112.06       802.     10257. 2.656E+06    2.32   1.724  -        
4850.54  1212.85       302.      1046. 2.883E+05    9.01   1.741  -        
5196.48  1299.30       125.      1055. 3.073E+05    7.57   1.706  -        
5830.04  1457.61        13.       302. 9.838E+04   12.80   0.995  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.13   121.76      5734.     83281.   138.801     0.76   0.864 
Qa-245    978.76   244.76      2624.     16610.    27.684     1.87   0.992 
Qa-344   1376.40   344.23      1982.     47130.    78.550     0.98   1.102 
Qa-779   3114.64   778.92      1347.     12412.    20.687     2.15   1.482 
Qa-964   3855.19   964.06       938.     12094.    20.157     2.11   1.566 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.49  1408.00       147.     12975.    21.625     1.81   1.950 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0067E+00                                      4.94E+03             
121.78 1.007E+00  (  2.133E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0050E+00                                      4.94E+03             
244.70 1.005E+00  (  7.221E-03 9.37E-01 7.55E+00 G  

Qa-344       9.9717E-01                                      4.94E+03             
344.28 9.972E-01  (  2.195E-03 4.91E-01 2.66E+01 G  

Qa-779       9.9746E-01                                      4.94E+03             
778.90 9.975E-01  (  6.872E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0171E+00                                      4.94E+03             
964.08 1.017E+00  (  6.001E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0022E+00                                      4.94E+03             
1408.01 1.002E+00  (  2.182E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8507E-01    1.0067E+00   7.6420E-03    1.1519E-01  2.133E-03
Qa-245       8.8353E-01    1.0050E+00   1.8832E-02    1.1627E-01  7.221E-03
Qa-344       8.7665E-01    9.9717E-01   9.7852E-03    1.1426E-01  2.195E-03
Qa-779       8.7691E-01    9.9746E-01   2.1444E-02    1.1588E-01  6.872E-03
Qa-964       8.9418E-01    1.0171E+00   2.1484E-02    1.1809E-01  6.001E-03
Qa-1408      8.8106E-01    1.0022E+00   1.8107E-02    1.1584E-01  2.182E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.297E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0256739E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 08:04:01
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 08:04:01
Live time:                600
Real time:                682
Dead time:                 12.00 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0285

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8535.   1.94   1.07  1.739E-02
45.24     4482.   2.37   0.80  1.723E-02
46.60     1200.   9.51   0.80  1.719E-02
121.76    83204.   0.38   0.85  1.492E-02   121.78  28.410  1.008E+00 QA122 
244.76    16695.   0.94   1.00  1.122E-02   244.70   7.550  1.012E+00 Qa245 
295.93      900.   8.54   1.18  1.013E-02
344.23    46687.   0.47   1.08  9.109E-03   344.28  26.590  9.896E-01 Qa344 
367.58     1618.   4.74   1.05  8.883E-03
411.06     3432.   2.07   1.15  8.463E-03
443.89     4561.   2.00   1.21  8.147E-03
488.71      599.  10.41   1.01  7.715E-03
564.03      619.   7.87   1.28  6.989E-03
566.75      254.  18.24   1.29  6.962E-03
586.26      594.   8.96   1.21  6.774E-03
678.71      495.  12.33   1.57  5.882E-03
688.71     1071.   7.38   1.38  5.786E-03
719.24      344.  16.78   1.21  5.491E-03
778.93    12472.   1.06   1.47  4.916E-03   778.90  12.970  1.004E+00 Qa779 
867.40     3807.   2.40   1.56  4.575E-03
926.12      264.  17.30   0.73  4.348E-03
964.05    12150.   1.04   1.61  4.202E-03   964.08  14.500  1.024E+00 Qa964 

1005.13      596.   7.62   1.91  4.107E-03
1085.88     7811.   1.20   1.72  3.922E-03
1089.77     1256.   4.67   1.73  3.913E-03
1112.07    10126.   1.17   1.77  3.862E-03
1213.02     1045.   4.65   1.79  3.630E-03
1249.85      176.  16.36   0.56  3.545E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1042.   4.00   1.66  3.432E-03
1408.00    13083.   0.90   1.98  3.182E-03  1408.01  20.850  1.012E+00 Qa1408
1457.58      299.   6.55   1.54  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.70      7282.      8535. 4.908E+05    3.88   1.072  -      s 
181.26    45.20      3424.      4482. 2.602E+05    4.75   0.798  -       D
186.70    46.56      5914.      1200. 6.985E+04   19.02   0.799  -       D

1183.34   295.93      1723.       900. 8.880E+04   17.07   1.178  -      s 
1469.78   367.58      1331.      1618. 1.821E+05    9.48   1.053  -      s 
1643.65   411.06      1279.      3458. 4.086E+05    5.11   1.135  -        
1774.91   443.89      1188.      4561. 5.599E+05    4.01   1.208  -        
1954.13   488.71      1058.       599. 7.759E+04   20.81   1.013  -        
2255.31   563.99       875.       619. 8.854E+04   15.73   1.284  -       D
2266.16   566.70       948.       254. 3.651E+04   36.49   1.286  -       D
2344.20   586.26       861.       594. 8.772E+04   17.91   1.207  -        
2713.90   678.71      1010.       495. 8.419E+04   24.65   1.566  -        
2753.92   688.71      1296.      1071. 1.851E+05   14.77   1.379  -        
2876.02   719.24       964.       344. 6.266E+04   33.55   1.209  -        
3468.60   867.40      1187.      3807. 8.322E+05    4.79   1.563  -        
3703.46   926.12       588.       264. 6.072E+04   34.61   0.726  -      s 
4019.55  1005.13       432.       596. 1.451E+05   15.25   1.913  -        
4342.58  1085.84       499.      7811. 1.992E+06    2.40   1.724  -       D
4358.17  1089.74      1095.      1256. 3.211E+05    9.34   1.728  -       D
4447.38  1112.07       828.     10126. 2.622E+06    2.35   1.773  -        
4851.27  1213.02       347.      1045. 2.879E+05    9.31   1.785  -        
4998.65  1249.85       192.       176. 4.965E+04   32.71   0.563  -      s 
5195.80  1299.12       154.      1042. 3.036E+05    7.99   1.659  -        
5829.95  1457.58        16.       299. 9.734E+04   13.10   1.539  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5728.     83204.   138.673     0.76   0.850 
Qa-245    978.76   244.76      2755.     16695.    27.825     1.88   0.998 
Qa-344   1376.43   344.23      1899.     46710.    77.851     0.98   1.110 
Qa-779   3114.75   778.93      1243.     12472.    20.787     2.13   1.470 
Qa-964   3855.22   964.05       898.     12150.    20.251     2.08   1.611 
Qa-1408  5631.53  1408.00       160.     13083.    21.805     1.80   1.983 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0076E+00                                      4.94E+03             
121.78 1.008E+00  (  2.136E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0120E+00                                      4.94E+03             
244.70 1.012E+00  (  7.413E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9010E-01                                      4.94E+03             
344.28 9.901E-01  (  2.152E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0041E+00                                      4.94E+03             
778.90 1.004E+00  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0237E+00                                      4.94E+03             
964.08 1.024E+00  (  5.882E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0124E+00                                      4.94E+03             
1408.01 1.012E+00  (  2.281E-03 9.01E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8425E-01    1.0076E+00   7.6524E-03    1.1529E-01  2.136E-03
Qa-245       8.8804E-01    1.0120E+00   1.9047E-02    1.1709E-01  7.413E-03
Qa-344       8.6884E-01    9.9010E-01   9.7399E-03    1.1345E-01  2.152E-03
Qa-779       8.8114E-01    1.0041E+00   2.1343E-02    1.1660E-01  6.614E-03
Qa-964       8.9835E-01    1.0237E+00   2.1322E-02    1.1880E-01  5.882E-03
Qa-1408      8.8840E-01    1.0124E+00   1.8235E-02    1.1701E-01  2.281E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.309E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0499406E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130506002_BG                                                              
Acquired: 5/6/2013 07:24:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:24:40
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    3.1154E+00
Pb-212  <    2.0206E+00
Pb-214  <    3.9131E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130507002_BG                                                              
Acquired: 5/7/2013 07:41:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:41:40
Live time:                600
Real time:                602
Dead time:                  0.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:35:38
Zero offset:           0.048 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.302E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.07keV )
Stop channel:            8144 (  2034.75keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130507002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.4352E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    3.3542E+00
Eu-154  <    6.5486E+00
K-40    <    3.0126E+01
Pa-234  <    1.3933E+00
Pb-212  <    2.0206E+00
Pb-214  <    1.5975E+00
Ra-226  <    1.1147E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    7.4915E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130503002_BG                                                              
Acquired: 5/3/2013 07:47:03
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.02      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

487 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:57:10
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 07:47:03
Live time:                600
Real time:                601
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.3309E+00
Bi-212  <    1.8320E+01
Bi-214  <    1.2779E+00
Co-60   <    1.5927E+00
Cs-137  <    1.0479E+00
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    1.1723E+01
Pa-234  <    4.6575E+00
Pb-212  <    2.1249E+00
Pb-214  <    2.9015E+00
Ra-226  <    1.6625E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    8.6708E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130506002_BG                                                              
Acquired: 5/6/2013 07:23:28
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.01      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:23:28
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
108.05        9.  41.63   0.74  1.506E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

432.17   108.05         2.         9. 5.844E+02   83.26   0.741 U-235   s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.4880E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.5557E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    1.4728E+00
Pb-212  <    7.5126E-01
Pb-214  <    3.3504E+00
Ra-226  <    1.8588E+01
Th-234  <    9.0658E+00
Tl-208  <    6.5858E-01
U-235   <    2.5030E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130507002_BG                                                              
Acquired: 5/7/2013 07:44:53
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:44:53
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:38:08
Zero offset:          -0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.793E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.7247E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.5025E+00
Pb-214  <    4.2709E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    1.1407E+00
U-235   <    2.5030E+00

500 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 07:55:01
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130507002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130520002_BG                                                              
Acquired: 5/20/2013 08:04:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130520002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130520002_BG.An1

Acquisition information
Start time:                 5/20/2013 08:04:20
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
139.62        6.  45.81   0.41  1.428E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

558.41   139.62         1.         6. 4.271E+02   91.63   0.408  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.6277E+00
Am-241  <    1.4880E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.5557E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.7247E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    2.0829E+00
Pb-212  <    1.9876E+00
Pb-214  <    2.9015E+00
Ra-226  <    8.3127E+00
Th-234  <    1.4334E+01
Tl-208  <    6.5858E-01
U-235   <    5.0061E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130506002_BG                                                              
Acquired: 5/6/2013 07:44:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.18      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:44:02
Live time:                600
Real time:                601
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
294.44        9.  46.71   0.35  1.016E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
1177.33   294.44         4.         9. 8.954E+02   93.43   0.346  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

509 of 549



ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.2875E+00
Bi-212  <    1.0788E+01
Bi-214  <    2.9137E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.5718E+00
Pb-212  <    2.3441E+00
Pb-214  <    2.0915E+00
Ra-226  <    1.4578E+01
Th-234  <    1.7559E+01
Tl-208  <    1.3430E+00
U-235   <    2.4898E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130507002_BG                                                              
Acquired: 5/7/2013 07:58:49
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.05      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130507002_BG.An1

Acquisition information
Start time:                 5/7/2013 07:58:49
Live time:                600
Real time:                602
Dead time:                  0.25 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/7/2013 07:57:28
Zero offset:          -0.116 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.105E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.60keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.6372E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    4.3746E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.7001E+00
Ra-226  <    1.4578E+01
Th-234  <    1.0753E+01
Tl-208  <    1.8994E+00
U-235   <    3.5211E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/7/2013 08:08:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130507002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130520002_BG                                                              
Acquired: 5/20/2013 08:35:34
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.10      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:45:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130520002_BG.An1

Acquisition information
Start time:                 5/20/2013 08:35:34
Live time:                600
Real time:                602
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:45:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:45:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.8685E+01
Bi-214  <    2.6060E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.5718E+00
Pb-212  <    2.3441E+00
Pb-214  <    1.7077E+00
Ra-226  <    2.7915E+01
Th-234  <    1.2416E+01
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:45:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513181870

Instrument : HPGE02                           Begun : 05/06/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130506_001  RCCV    QUALITY CONTROL CHEC               05/06/13 07:10 1.0 1          
002  2_20130506_002  RIB     BACKGROUND CONTAMINA               05/06/13 07:24 1.0            
003  2_20130506_003  MSS     244631-004           Soil   197231 05/06/13 07:52 1.0            
004  2_20130506_004  SAMPLE  244631-005           Soil   197231 05/06/13 09:09 1.0            
005  2_20130506_005  SAMPLE  244631-008           Soil   197231 05/06/13 09:56 1.0            
006  2_20130506_006  SAMPLE  244631-016           Soil   197231 05/06/13 11:10 1.0            
007  2_20130506_007  SAMPLE  244533-001           Soil   197163 05/06/13 12:17 1.0            
008  2_20130506_008  SAMPLE  244533-004           Soil   197163 05/06/13 13:04 1.0            
009  2_20130506_009  SAMPLE  244533-007           Soil   197163 05/06/13 14:30 1.0            
010  2_20130506_010  SAMPLE  244533-010           Soil   197163 05/06/13 15:20 1.0            
011  2_20130506_011  SAMPLE  244533-012           Soil   197163 05/06/13 16:18 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513183324

Instrument : HPGE02                           Begun : 05/07/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:24    1.0    1                     

002     2_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:41    1.0                          

003     2_20130507_003     MSS        244533-016               Soil       197163    05/07/13 07:57    1.0                 MASS-    

004     2_20130507_004     IDUP       QC684278                 Soil       197163    05/07/13 09:08    1.0                 MASS-    

005     2_20130507_005     SAMPLE     244408-001               Soil       196911    05/07/13 12:29    1.0                 MASS-    

006     2_20130507_006     SAMPLE     244408-004               Soil       196911    05/07/13 13:20    1.0                          

007     2_20130507_007     MSS        244408-008               Soil       196911    05/07/13 14:07    1.0                          

008     2_20130507_008     IDUP       QC683472                 Soil       196911    05/07/13 14:55    1.0                          

009     2_20130507_009     SAMPLE     244408-010               Soil       196911    05/07/13 16:31    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523177568

Instrument : HPGE03                           Begun : 05/03/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130503_001     RCCV       QUALITY CONTROL CHEC                          05/03/13 07:28    1.0    1                     

002     3_20130503_002     RIB        BACKGROUND CONTAMINA                          05/03/13 07:47    1.0                          

003     3_20130503_003     SAMPLE     244453-004               Soil       197047    05/03/13 08:00    1.0                          

004     3_20130503_004     SAMPLE     244453-001               Soil       197047    05/03/13 09:14    1.0                          

005     3_20130503_005     BLANK      QC683358                 Soil       197163    05/03/13 10:42    1.0                 MASS-    

006     3_20130503_006     LCS        QC683359                 Soil       197163    05/03/13 12:41    1.0    2                     

007     3_20130503_007     BLANK      QC683813                 Soil       197276    05/03/13 13:57    1.0                          

008     3_20130503_008     SAMPLE     244631-002               Soil       197231    05/03/13 14:49    1.0                          

009     3_20130503_009     SDUP       QC684770                 Soil       197231    05/03/13 15:36    1.0                          

010     3_20130503_010     MSS        244631-011               Soil       197231    05/03/13 16:23    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523181871

Instrument : HPGE03                           Begun : 05/06/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:11    1.0    1                     

002     3_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:23    1.0                          

003     3_20130506_003     IDUP       QC684771                 Soil       197231    05/06/13 07:54    1.0                          

004     3_20130506_004     SAMPLE     244631-007               Soil       197231    05/06/13 09:10    1.0                          

005     3_20130506_005     SAMPLE     244631-009               Soil       197231    05/06/13 09:57    1.0                          

006     3_20130506_006     SAMPLE     244631-017               Soil       197231    05/06/13 11:13    1.0                          

007     3_20130506_007     SAMPLE     244533-002               Soil       197163    05/06/13 12:18    1.0                          

008     3_20130506_008     SAMPLE     244533-005               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     3_20130506_009     SAMPLE     244533-008               Soil       197163    05/06/13 14:31    1.0                          

010     3_20130506_010     MSS        244533-011               Soil       197163    05/06/13 15:22    1.0                          

011     3_20130506_011     SAMPLE     244533-013               Soil       197163    05/06/13 16:19    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523183326

Instrument : HPGE03                           Begun : 05/07/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:26    1.0    1                     

002     3_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:44    1.0                          

003     3_20130507_003     SAMPLE     244533-015               Soil       197163    05/07/13 08:01    1.0                          

004     3_20130507_004     SAMPLE     244533-017               Soil       197163    05/07/13 09:13    1.0                 MASS-    

005     3_20130507_005     SAMPLE     244408-002               Soil       196911    05/07/13 12:31    1.0                 MASS-    

006     3_20130507_006     SAMPLE     244408-005               Soil       196911    05/07/13 13:22    1.0                          

007     3_20130507_007     SAMPLE     244408-007               Soil       196911    05/07/13 14:09    1.0                 MASS-    

008     3_20130507_008     SDUP       QC683473                 Soil       196911    05/07/13 14:57    1.0                 MASS+    

009     3_20130507_009     SAMPLE     244409-001               Soil       196911    05/07/13 16:33    1.0                          

Standards used:  1=S19582

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523202070

Instrument : HPGE03                           Begun : 05/20/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130520_001     RCCV       QUALITY CONTROL CHEC                          05/20/13 07:50    1.0    1                     

002     3_20130520_002     RIB        BACKGROUND CONTAMINA                          05/20/13 08:04    1.0                          

003     3_20130520_003     SDUP       QC684240                 Soil       197163    05/20/13 09:19    1.0                 MASS-    

004     3_20130520_004     MSS        244859-001               Soil       197726    05/20/13 11:00    1.0                          

005     3_20130520_005     IDUP       QC686205                 Soil       197726    05/20/13 11:48    1.0                          

006     3_20130520_006     LCS        QC685784                 Soil       197773    05/20/13 15:00    1.0    2                     

007     3_20130520_007     SAMPLE     244801-014               Soil       197691    05/20/13 16:57    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533181884

Instrument : HPGE04                           Begun : 05/06/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:24    1.0    1                     

002     4_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:44    1.0                          

003     4_20130506_003     SAMPLE     244631-014               Soil       197231    05/06/13 07:56    1.0                          

004     4_20130506_004     SAMPLE     244631-006               Soil       197231    05/06/13 09:11    1.0                          

005     4_20130506_005     SAMPLE     244631-015               Soil       197231    05/06/13 09:58    1.0                          

006     4_20130506_006     SAMPLE     244631-018               Soil       197231    05/06/13 11:15    1.0                 MASS-    

007     4_20130506_007     SAMPLE     244533-003               Soil       197163    05/06/13 12:19    1.0                          

008     4_20130506_008     SAMPLE     244533-006               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     4_20130506_009     SAMPLE     244533-009               Soil       197163    05/06/13 14:32    1.0                          

010     4_20130506_010     SDUP       QC684240                 Soil       197163    05/06/13 15:25    1.0                 MASS-    

011     4_20130506_011     SAMPLE     244533-014               Soil       197163    05/06/13 16:20    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533183345

Instrument : HPGE04                           Begun : 05/07/13 07:45             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130507_001     RCCV       QUALITY CONTROL CHEC                          05/07/13 07:45    1.0    1                     

002     4_20130507_002     RIB        BACKGROUND CONTAMINA                          05/07/13 07:58    1.0                          

003     4_20130507_003     SAMPLE     244533-018               Soil       197163    05/07/13 08:11    1.0                 MASS-    

004     4_20130507_004     SAMPLE     244408-003               Soil       196911    05/07/13 12:33    1.0                          

005     4_20130507_005     SAMPLE     244408-006               Soil       196911    05/07/13 13:23    1.0                          

006     4_20130507_006     SAMPLE     244408-009               Soil       196911    05/07/13 14:10    1.0                 MASS+    

007     4_20130507_007     MSS        244408-011               Soil       196911    05/07/13 14:59    1.0                 MASS+    

008     4_20130507_008     SAMPLE     244408-012               Soil       196911    05/07/13 16:34    1.0                          

Standards used:  1=S19583

Flags used: +=high bias  -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533202084

Instrument : HPGE04                           Begun : 05/20/13 08:04             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 08:04 1.0 1          
002  4_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:35 1.0            
003  4_20130520_003  MSS     244533-011           Soil   197163 05/20/13 09:21 1.0            
004  4_20130520_004  BLANK   QC685783             Soil   197773 05/20/13 15:01 1.0            
005  4_20130520_005  SAMPLE  244801-013           Soil   197691 05/20/13 16:58 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 31-MAY-2013 13:32

Batch Number : 197163                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 08-APR-2013 16:10              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244376-001                      297.58  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:43  GS 186                     

2      244376-002                      297.31  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:00  GS 186                     

3      244376-003                      288.2   08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:06  GS 186                     

4      244365-001                      293.69  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:16  GS 186                     

5      244363-001                      315.03  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:18  GS 186                     

5      244533-001                      315.03  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:18  RA226     alias:244363-001 

6      244363-002                      315     08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:27  GS 186                     

6      244533-002                      315     08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:27  RA226     alias:244363-002 

7      244363-003                      302.86  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:32  GS 186                     

7      244533-003                      302.86  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:32  RA226     alias:244363-003 

8      244363-004                      305.39  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:38  GS 186                     

8      244533-004                      305.39  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:38  RA226     alias:244363-004 

9      244363-005                      290.85  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:44  GS 186                     

9      244533-005                      290.85  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:44  RA226     alias:244363-005 

10     244363-006                      292.67  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:51  GS 186                     

10     244533-006                      292.67  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 13:51  RA226     alias:244363-006 

11     244363-007                      339.27  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:01  GS 186                     

11     244533-007                      339.27  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:01  RA226     alias:244363-007 

12     244363-008                      311.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:06  GS 186                     

12     244533-008                      311.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:06  RA226     alias:244363-008 

13     244363-009                      329.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:12  GS 186                     

13     244533-009                      329.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:12  RA226     alias:244363-009 

14     244363-010                      324.65  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:19  GS 186                     

14     244533-010                      324.65  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:19  RA226     alias:244363-010 

15     244363-011                      319.36  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:25  GS 186                     

15     244533-011                      319.36  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:25  RA226     alias:244363-011 

16     244363-012                      352.04  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:37  GS 186                     

16     244533-012                      352.04  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:37  RA226     alias:244363-012 

17     244364-001                      316.75  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:41  GS 186                     

17     244533-013                      316.75  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:41  RA226     alias:244364-001 

18     244364-002                      337.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:52  GS 186                     

18     244533-014                      337.13  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:52  RA226     alias:244364-002 

19     244364-003                      318.95  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:59  GS 186                     

19     244533-015                      318.95  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:59  RA226     alias:244364-003 

20     244364-004                      275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:07  GS 186                     

20     244533-016                      275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:07  RA226     alias:244364-004 

21     244364-005                      287.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  GS 186                     

21     244533-017                      287.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  RA226     alias:244364-005 

22     244364-006                      297.99  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  GS 186                     

22     244533-018                      297.99  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:10  RA226     alias:244364-006 

23     244388-001                      85.81   08-APR-2013 16:38  09-APR-2013 07:33  09-APR-2013 15:11  GS 186                     

QC1    QC683358    BLANK               296.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:50  GS 186                     

QC2    QC683359    LCS                 304.77  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 12:50  GS 186                     

20     QC683360    IDUP of 244364-004  275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:08  GS 186                     

15     QC683361    SDUP of 244363-011  209.34  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:30  GS 186                     

15     QC684240    SDUP of 244533-011  209.34  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 14:30  RA226     alias:QC683361   

20     QC684278    IDUP of 244533-016  275.33  08-APR-2013 16:14  09-APR-2013 07:33  09-APR-2013 15:08  RA226     alias:QC683360   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 4, 2013. 

LDC project# 29851C: 

SDG# 

244536 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29851 CCov_HPSCT012.wpd 



Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29851CCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29851CCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

05-Apr-2013 12-PCT-322-018 244536-018 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-017 244536-017 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-017 QC684255 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-016 244536-016 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-015 244536-015 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-014 244536-014 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-013 244536-013 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-012 244536-012 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-011 244536-011 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-010 244536-010 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-009 244536-009 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-008 244536-008 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-007 244536-007 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-007DUP QC684254DUP DUP GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-006 244536-006 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-005 244536-005 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-004 244536-004 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-003 244536-003 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-002 244536-002 N GEN PREP HASL300 3 

05-Apr-2013 12-PCT-322-001 244536-001 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29851CCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244536 

EDD Filename: 244536 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 
,;--- "" 1 ~/ ~ ""= 7

:: - r""F'§i"' j" ' ""'~=•r ~71"0Tu?""'ll8If¾'l<illi';c('':'c/1 flW""' -~~~sm:1z~vm1pr=~~-,,o---!1%%!fFffi"ill![llimfulfilWf~'~=tiffi1TrJNlffiliJwfiffi1iffilfl!0 Mt"ffi"?ffi'iP1mm-;• 

No Data Review CluafifiE!rs ~pplied: " ' " " """"" " "" """ 



Attachment Ill 

Field Blank Summary 

29851CCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29851CCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244536 
(No Outliers) 



LDC#: 29851C35 
SDG #: 244536 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:01.b/(2:> 
Page:~of_\_ 

Reviewer: OL--
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lirfatinn Aro"' 

I. Technical holding times 
....... 

Samplinq dates: 

II. Initial calibration A 

Ill. Calibration verification ~ 

IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates (;-\ ~ 
VII. Laboratory control samples N Ir~ 
VIII. Minimum detectable activitv (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates --YII c;~1r1 h•~..,1,., 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
5 

1 12-PCT-322-001 11 12-PCT-322-011 21 

2 12-PCT-322-002 12 12-PCT-322-012 22 

3 12-PCT-322-003 13 12-PCT-322-013 23 

4 12-PCT-322-004 14 12-PCT-322-014 24 

5 12-PCT-322-005 15 12-PCT-322-015 25 

6 12-PCT-322-006 16 12-PCT-322-016 26 

7 12-PCT-322-007 17 12-PCT-322-017 27 

8 12-PCT-322-008 18 12-PCT-322-018 28 

9 12-PCT-322-009 19 12-PCT-322-007DUP 29 

10 12-PCT-322-010 20 12-PCT-322-017DUP 30 

r. ... 

Lf I .S/1~ -

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

-

Notes: __________________________________ _ 

29851 C35W. wpd 



Laboratory Job Number 244536
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-322-001       244536-001
12-PCT-322-002       244536-002
12-PCT-322-003       244536-003
12-PCT-322-004       244536-004
12-PCT-322-005       244536-005
12-PCT-322-006       244536-006
12-PCT-322-007       244536-007
12-PCT-322-008       244536-008
12-PCT-322-009       244536-009
12-PCT-322-010       244536-010
12-PCT-322-011       244536-011
12-PCT-322-012       244536-012
12-PCT-322-013       244536-013
12-PCT-322-014       244536-014
12-PCT-322-015       244536-015
12-PCT-322-016       244536-016
12-PCT-322-017       244536-017
12-PCT-322-018       244536-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/17/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 535

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244536
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/15/13
Samples Received:         04/05/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 04/15/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 244536-010; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 244536-017; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
25.0
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Chain of Custody
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r■:;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 tf" 
Project Name 

Parcel C Trench Survey 

Project Location 
Hunters Point Naval Shipyard 

Sampl1r;J~ . _\..,. M ill" 
Project Contact 

Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-322-001 4/5/2013 

12-PCT-322-002 4/5/2013 

12-PCT-322-003 4/5/2013 

12-PCT-322-004 4/5/2013 

12-PCT-322-005 4/5/2013 

12-PCT-322-006 4/5/2013 

12-PCT-322-007 4/5/2013 

12-PCT-322-008 4/5/2013 

12-PCT -322-009 4/5/2013 

12-PCT-322-010 4/5/2013 

12-PCT-322-011 4/5/2013 

12-PCT-322-012 4/5/2013 

elillquished by: (signature) 

Company 

j' 

Chain-of-Custody Record TS 00426 Page 1 of 1 

i+Jg/13 
PO Number G s A LABORATORY NAME 

N/A A R L 
Project Information 

Project Number M 9 p ONSITE - Curtis & Section 40440012 M 0 H Tompkins, LTD. 
A A 

Airbill Number s 
~YJ&ft./ j-1f> ~q1 N/A p 

Project Contact Phone E 

4 'I '153&- / n01111llY1 e.,F tJJ 1, 0\13 415-615-2733 C 

TIME Containers LEVEL TYPE 
T 
A 1 LOCATIONU 

I 

1 1 COMMENTS SAMPLE ID 
T 

n,y 1 2 S1 ~ □ □ I IIIIIIII IIIIIIIIIIIIIIIII I IDI I IR I !11111111111 g Ill 
/30G, 1 2 S1 ~ □ □ llllllillillllllllllllllllllllllRftllllllma111 
/:J5y 1 2 S1 ~ □ □ IIIHHIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIII 
11:1y 1 2 S1 ~ □ □ 1 nm 111111111~11111111111111111111111 m 1111 
/J ).") 1 2 S1 ~ □ □ 111111■1111111111!11111111111111 
IIZ..J 1 2 S1 ~ □ □ IIIIIIIU■IIIIIIHfflllHlillilllllllll 
lllS- 1 2 S1 ~ □ □ 1111111111 DIii ~ 1111111 ffll IN ii RI Ill IND Ill 

IIOfr 1 2 S1 ~ □ □ 111111 Hll 111111111111110111111111 HI 1nm1 II ~1111 
l/OJ 1 2 S1 ~ □ □ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIHI 
ld'I.) 1 2 S1 ~ □ □ 1111111m11111111111n11111111111111111m111n 
(IJ]I, 1 2 S1 ~ □ □ llll■IIRIIIIIIIDHIIWllll!IH 

102.sr 1 2 S1 ~ □ □ I lffll I HIIIII I I I II II IIIIIIIUIII I H 

Time 

Date 

Time Company 

Date Received by: (signature) 

Time Company 



5 of 535

r::;;J TETRA TECH EC. INC. 
~ 1230 Calnmbla St, Snlte 750 

San Diego, CA 92101 ~ 

Project Name 
Parcel C Trench Survey 

Project l.ncation 
Hunters Point Naval Shipyard 

SamplerKame _ -~"' 
(Y\ ,fi..J ff'.1<.. 

Project Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-322-013 4/512013 

12-PCT-322-014 4/512013 

12-PCT-322-015 4/512013 

12-PCT-322-016 4/512013 

12-PCT-322-017 4/512013 

12-PCT-322-018 4/512013 

elinquished by: (signature) 

ompany 

elinquished by: (signature) 

ompany 

Chain-of-Custody Record TS 00427 Page 1 of 1 

4-IRI)\~ 
PO Number G s A LABORATORY NAME 

N/A A R L 
Project Information 

Project Number M 9 p ONSITE - Curtis & Section 
40440012 M 0 H Tompkins, LTD. 

A A Airbill Number s LABORATORYID ~ 'f~-/.J 
N/A p .:1"1¥.$2/ () ~ 

Project Contact Phone E 
Jlf/'i3(,, .. Jf\(}H t1ith 411,ok; 415-615-2733 C Pr-

TIME Containers LEVEL I TYPE 
T 

1 A 1 1 COMMENTS LOCATIOiV SAMPLE ID 
T 

ID'Z-1., 1 2 S1 ~ □ □ IIIIIMllllllllllllllllllllll~IDmlllllll 
lOlJ 1 2 S1 ~ □ □ IHIIOm11111111um1111111~111rn 
/IJO'} 1 2 S1 ~ C □ IHIIIIIIIIIIRIIIIHIUIIH 
ICXJ" 

1 2 S1 ~ □ □ lllllllllmlllllUIHIDllffil 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-001                Received:        04/05/13                      
Lab ID:          244536-001                    Prepared:        04/08/13 13:18                
Matrix:          Soil                          Analyzed:        05/08/13 15:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 13:14                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02485 U        0.1506        0.1226            0.9     
Bismuth-212                          0.6716           0.3967        0.2318                    
Bismuth-214                          0.4420           0.08142       0.03158                   
Cesium-137                          -0.0001109 U      0.02549       0.02099           0.07    
Cobalt-60                           -0.005000 U       0.02807       0.02246           0.03    
Europium-152                         0.04125 U        0.05542       0.05122           0.1     
Europium-154                         0.01401 U        0.08751       0.1347            0.2     
Lead-212                             0.4438           0.07481       0.03755                   
Lead-214                             0.5295           0.09250       0.04198                   
Potassium-40                        11.57             1.066         0.2670                    
Protactinium-234                     0.02321 U        0.03927       0.09832                   
Radium-226 (By Bismuth-214)          0.4420           0.08142       0.03158           0.2     
Thallium-208                         0.1255           0.04346       0.02125                   
Thorium-232 (By Actinium-228)        0.5001           0.09848       0.05735           0.9     
Thorium-234                          0.04327 U        1.401         1.152                     
Uranium-235                          0.05699 U        0.1649        0.1291            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-002                Received:        04/05/13                      
Lab ID:          244536-002                    Prepared:        04/08/13 13:26                
Matrix:          Soil                          Analyzed:        05/08/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06562 U        0.1981         0.1597            0.9     
Bismuth-212                          0.5401           0.4813         0.3106                    
Bismuth-214                          0.5788           0.1100         0.04150                   
Cesium-137                          -0.004852 U       0.02493        0.01998           0.07    
Cobalt-60                            0.01140          0.01518        0.01024           0.03    
Europium-152                         0.01908 U        0.05749        0.06069           0.1     
Europium-154                         0.01489 U        0.06345        0.1280            0.2     
Lead-212                             0.5907           0.07733        0.03342                   
Lead-214                             0.5908           0.1062         0.04551                   
Potassium-40                         9.127            1.022          0.2885                    
Protactinium-234                     0.03620 U        0.1159         0.07973                   
Radium-226 (By Bismuth-214)          0.5788           0.1100         0.04150           0.2     
Thallium-208                         0.1737           0.03856        0.01503                   
Thorium-232 (By Actinium-228)        0.7381           0.1337         0.05256           0.9     
Thorium-234                          0.6722 U         0.5221         1.146                     
Uranium-235                          0.06625 U        0.03509        0.1487            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-003                Received:        04/05/13                      
Lab ID:          244536-003                    Prepared:        04/08/13 13:32                
Matrix:          Soil                          Analyzed:        05/08/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 12:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05703 U        0.1685         0.1354            0.9     
Bismuth-212                          0.5414           0.4410         0.2538                    
Bismuth-214                          0.3603           0.08116        0.04004                   
Cesium-137                           0.003493 U       0.02316        0.01868           0.07    
Cobalt-60                            0.009071 U       0.02481        0.01903           0.03    
Europium-152                         0.02271 U        0.08424        0.05343           0.1     
Europium-154                         0.01325 U        0.06792        0.09976           0.2     
Lead-212                             0.3840           0.06582        0.03359                   
Lead-214                             0.4121           0.08549        0.04251                   
Potassium-40                        10.80             1.010          0.2310                    
Protactinium-234                     0.02168 U        0.05718        0.06095                   
Radium-226 (By Bismuth-214)          0.3603           0.08116        0.04004           0.2     
Thallium-208                         0.1500           0.04280        0.01896                   
Thorium-232 (By Actinium-228)        0.4634           0.1188         0.06765           0.9     
Thorium-234                          0.1616 U         0.3160         1.225                     
Uranium-235                          0.03780 U        0.04109        0.1290            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-004                Received:        04/05/13                      
Lab ID:          244536-004                    Prepared:        04/08/13 13:56                
Matrix:          Soil                          Analyzed:        05/08/13 14:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06146 U        0.1398         0.1110            0.9     
Bismuth-212                          1.054            0.4577         0.2068                    
Bismuth-214                          0.3100           0.08376        0.04583                   
Cesium-137                           0.02007          0.02552        0.01881           0.07    
Cobalt-60                           -0.007416 U       0.03094        0.02457           0.03    
Europium-152                         0.05564          0.05365        0.04992           0.1     
Europium-154                         0.04161 U        0.04736        0.1783            0.2     
Lead-212                             0.3701           0.06787        0.03603                   
Lead-214                             0.4397           0.08204        0.03622                   
Potassium-40                        17.65             1.328          0.2988                    
Protactinium-234                     0.02790 U        0.06588        0.1017                    
Radium-226 (By Bismuth-214)          0.3100           0.08376        0.04583           0.2     
Thallium-208                         0.1323           0.03552        0.01417                   
Thorium-232 (By Actinium-228)        0.3681           0.1187         0.08449           0.9     
Thorium-234                          0.009188 U       1.300          1.070                     
Uranium-235                          0.04689 U        0.04525        0.1395            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-005                Received:        04/05/13                      
Lab ID:          244536-005                    Prepared:        04/08/13 14:32                
Matrix:          Soil                          Analyzed:        05/08/13 13:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.04217 U        0.1569         0.1266            0.9     
Bismuth-212                          0.7995           0.3452         0.1519                    
Bismuth-214                          0.2835           0.07398        0.03593                   
Cesium-137                          -0.006326 U       0.02289        0.01810           0.07    
Cobalt-60                            0.007833 U       0.01096        0.01545           0.03    
Europium-152                         0.02913 U        0.06259        0.04918           0.1     
Europium-154                         0.01018 U        0.06660        0.1432            0.2     
Lead-212                             0.2901           0.05903        0.02931                   
Lead-214                             0.4146           0.08540        0.03700                   
Potassium-40                         9.653            0.9797         0.2316                    
Protactinium-234                    -0.01315 U        0.03220        0.08139                   
Radium-226 (By Bismuth-214)          0.2835           0.07398        0.03593           0.2     
Thallium-208                         0.1094           0.03472        0.01630                   
Thorium-232 (By Actinium-228)        0.4188           0.1065         0.05852           0.9     
Thorium-234                          0.5894 U         1.263          1.005                     
Uranium-235                          0.05012 U        0.03411        0.1375            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-006                Received:        04/05/13                      
Lab ID:          244536-006                    Prepared:        04/08/13 14:37                
Matrix:          Soil                          Analyzed:        05/08/13 13:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:21                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.08573 U        0.1798        0.1429            0.9     
Bismuth-212                          0.2418 U         0.3853        0.3171                    
Bismuth-214                          0.3443           0.09055       0.04302                   
Cesium-137                           0.0005090 U      0.02533       0.02081           0.07    
Cobalt-60                            0.006660 U       0.02279       0.02403           0.03    
Europium-152                         0.01008 U        0.01470       0.06694           0.1     
Europium-154                        -0.04826 U        0.2056        0.1636            0.2     
Lead-212                             0.3203           0.07002       0.03813                   
Lead-214                             0.4141           0.09450       0.04630                   
Potassium-40                         9.973            1.034         0.2736                    
Protactinium-234                     0.04216 U        0.1115        0.08391                   
Radium-226 (By Bismuth-214)          0.3443           0.09055       0.04302           0.2     
Thallium-208                         0.1396           0.03592       0.01368                   
Thorium-232 (By Actinium-228)        0.4746           0.1151        0.03695           0.9     
Thorium-234                          0.9663 U         0.7130        1.128                     
Uranium-235                          0.03853 U        0.02918       0.08937           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-007                Received:        04/05/13                      
Lab ID:          244536-007                    Prepared:        04/08/13 14:43                
Matrix:          Soil                          Analyzed:        05/08/13 13:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:15                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.006683 U       0.1979        0.1627            0.9     
Bismuth-212                          1.049            0.4313        0.2011                    
Bismuth-214                          0.5715           0.09591       0.03338                   
Cesium-137                           0.0003299 U      0.02562       0.02107           0.07    
Cobalt-60                           -0.008254 U       0.02917       0.02293           0.03    
Europium-152                         0.03380 U        0.05230       0.05240           0.1     
Europium-154                         0.008410 U       0.03629       0.1537            0.2     
Lead-212                             0.5191           0.08423       0.04348                   
Lead-214                             0.4940           0.09845       0.04735                   
Potassium-40                        11.86             1.105         0.2809                    
Protactinium-234                     0.02970 U        0.07153       0.09385                   
Radium-226 (By Bismuth-214)          0.5715           0.09591       0.03338           0.2     
Thallium-208                         0.2140           0.04669       0.01939                   
Thorium-232 (By Actinium-228)        0.6492           0.1142        0.04771           0.9     
Thorium-234                          0.6536 U         0.5965        0.9495                    
Uranium-235                          0.06815 U        0.03450       0.1543            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-008                Received:        04/05/13                      
Lab ID:          244536-008                    Prepared:        04/08/13 14:47                
Matrix:          Soil                          Analyzed:        05/08/13 12:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.007967 U       0.1984         0.1630            0.9    
Bismuth-212                          0.4376           0.3338         0.2292                   
Bismuth-214                          0.3292           0.08565        0.04130                  
Cesium-137                          -0.004136 U       0.02517        0.02027           0.07   
Cobalt-60                            0 U              0.004785       0.02095           0.03   
Europium-152                         0.03001 U        0.04730        0.04630           0.1    
Europium-154                         0.03878 U        0.1135         0.1311            0.2    
Lead-212                             0.3654           0.06926        0.03588                  
Lead-214                             0.3726           0.07728        0.03831                  
Potassium-40                        12.47             1.145          0.2845                   
Protactinium-234                     0.04149 U        0.06019        0.09457                  
Radium-226 (By Bismuth-214)          0.3292           0.08565        0.04130           0.2    
Thallium-208                         0.1501           0.04551        0.02088                  
Thorium-232 (By Actinium-228)        0.3927           0.1233         0.08204           0.9    
Thorium-234                          0.3613 U         0.8283         1.104                    
Uranium-235                          0.2496           0.1480         0.1152            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-009                Received:        04/05/13                      
Lab ID:          244536-009                    Prepared:        04/08/13 14:54                
Matrix:          Soil                          Analyzed:        05/08/13 12:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.32 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.03957 U        0.1153         0.09147           0.9    
Bismuth-212                          0.05860 U        0.2734         0.2551                   
Bismuth-214                          0.1876           0.06556        0.03253                  
Cesium-137                          -0.01154 U        0.02536        0.01960           0.07   
Cobalt-60                           -0.007095 U       0.02972        0.02352           0.03   
Europium-152                         0.03241 U        0.05477        0.03807           0.1    
Europium-154                         0.02631 U        0.04112        0.1530            0.2    
Lead-212                             0.09931          0.04560        0.02906                  
Lead-214                             0.1883           0.06469        0.03373                  
Potassium-40                        14.30             1.203          0.2424                   
Protactinium-234                     0.02653 U        0.08214        0.06581                  
Radium-226 (By Bismuth-214)          0.1876           0.06556        0.03253           0.2    
Thallium-208                         0.002148 U       0.006662       0.02377                  
Thorium-232 (By Actinium-228)        0.03931 U        0.08513        0.06768           0.9    
Thorium-234                          0.8643           1.067          0.8143                   
Uranium-235                          0.03933 U        0.02749        0.1124            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-010                Received:        04/05/13                      
Lab ID:          244536-010                    Prepared:        04/08/13 15:00                
Matrix:          Soil                          Analyzed:        05/08/13 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0 U              0.1137        0.1467            0.9     
Bismuth-212                          0.3612           0.5043        0.2587                    
Bismuth-214                          0.4275           0.1025        0.04829                   
Cesium-137                          -0.0008930 U      0.01958       0.01600           0.07    
Cobalt-60                           -0.01363 U b      0.03847       0.03022           0.03    
Europium-152                         0.02088 U        0.07916       0.05317           0.1     
Europium-154                        -0.002092 U       0.01374       0.1487            0.2     
Lead-212                             0.3831           0.07750       0.04123                   
Lead-214                             0.4851           0.08820       0.04347                   
Potassium-40                         9.702            1.041         0.3015                    
Protactinium-234                     0.02408 U        0.1049        0.09701                   
Radium-226 (By Bismuth-214)          0.4275           0.1025        0.04829           0.2     
Thallium-208                         0.1635           0.04419       0.01907                   
Thorium-232 (By Actinium-228)        0.5904           0.1548        0.05873           0.9     
Thorium-234                          0.5967 U         0.6394        1.191                     
Uranium-235                          0.06766 U        0.04357       0.1367            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-011                Received:        04/05/13                      
Lab ID:          244536-011                    Prepared:        04/08/13 15:07                
Matrix:          Soil                          Analyzed:        05/08/13 16:38                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.92 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05060 U        0.1865         0.1508            0.9     
Bismuth-212                          0.7078           0.4725         0.2670                    
Bismuth-214                          0.4401           0.1086         0.04933                   
Cesium-137                           0.005309 U       0.02241        0.01776           0.07    
Cobalt-60                           -0.01061 U        0.03532        0.02782           0.03    
Europium-152                         0.07130          0.09596        0.05412           0.1     
Europium-154                         0.03624 U        0.05569        0.1449            0.2     
Lead-212                             0.3724           0.06935        0.03609                   
Lead-214                             0.5837           0.09216        0.03648                   
Potassium-40                        10.32             1.058          0.2527                    
Protactinium-234                     0.1030           0.08468        0.07596                   
Radium-226 (By Bismuth-214)          0.4401           0.1086         0.04933           0.2     
Thallium-208                         0.1744           0.04336        0.01874                   
Thorium-232 (By Actinium-228)        0.5518           0.1255         0.02474           0.9     
Thorium-234                          0.9651 U         0.6028         1.149                     
Uranium-235                          0.07084 U        0.03778        0.1333            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-012                Received:        04/05/13                      
Lab ID:          244536-012                    Prepared:        04/08/13 15:14                
Matrix:          Soil                          Analyzed:        05/08/13 16:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:28                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.00004518 U      0.1689        0.1392            0.9     
Bismuth-212                          0.4307            0.4069        0.2920                    
Bismuth-214                          0.5369            0.1092        0.04341                   
Cesium-137                          -0.01023 U         0.03021       0.02392           0.07    
Cobalt-60                            0.001721 U        0.02987       0.02438           0.03    
Europium-152                         0.03643 U         0.05485       0.06138           0.1     
Europium-154                         0.01917 U         0.03000       0.1500            0.2     
Lead-212                             0.4605            0.07611       0.03876                   
Lead-214                             0.6039            0.08699       0.04680                   
Potassium-40                        11.00              1.078         0.2828                    
Protactinium-234                    -0.04478 U         0.1232        0.09935                   
Radium-226 (By Bismuth-214)          0.5369            0.1092        0.04341           0.2     
Thallium-208                         0.2171            0.05428       0.02213                   
Thorium-232 (By Actinium-228)        0.5741            0.1278        0.06087           0.9     
Thorium-234                          0.8258 U          0.6005        1.120                     
Uranium-235                          0.06434 U         0.03662       0.1461            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-013                Received:        04/05/13                      
Lab ID:          244536-013                    Prepared:        04/09/13 09:21                
Matrix:          Soil                          Analyzed:        05/08/13 15:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03442 U        0.2168         0.1769            0.9     
Bismuth-212                          1.235            0.5691         0.2882                    
Bismuth-214                          0.6392           0.1158         0.04936                   
Cesium-137                           0.006247 U       0.02669        0.02129           0.07    
Cobalt-60                           -0.002619 U       0.01180        0.02804           0.03    
Europium-152                         0.01954 U        0.04941        0.05249           0.1     
Europium-154                         0.01904 U        0.03613        0.1806            0.2     
Lead-212                             0.6190           0.08616        0.04221                   
Lead-214                             0.7949           0.1180         0.04827                   
Potassium-40                        14.41             1.268          0.2846                    
Protactinium-234                     0.02423 U        0.09787        0.1004                    
Radium-226 (By Bismuth-214)          0.6392           0.1158         0.04936           0.2     
Thallium-208                         0.2411           0.05542        0.02410                   
Thorium-232 (By Actinium-228)        0.7556           0.1495         0.06441           0.9     
Thorium-234                          0.7201 U         0.4621         1.506                     
Uranium-235                          0.07757 U        0.04591        0.1571            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-014                Received:        04/05/13                      
Lab ID:          244536-014                    Prepared:        04/09/13 09:28                
Matrix:          Soil                          Analyzed:        05/08/13 15:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.007714 U       0.1704         0.1399            0.9     
Bismuth-212                          0.3081           0.2836         0.1995                    
Bismuth-214                          0.2404           0.07558        0.03988                   
Cesium-137                          -0.003711 U       0.02245        0.01804           0.07    
Cobalt-60                           -0.008328 U       0.02598        0.02014           0.03    
Europium-152                         0.01683 U        0.06940        0.05606           0.1     
Europium-154                        -0.06627 U        0.2029         0.1595            0.2     
Lead-212                             0.1680           0.05061        0.02981                   
Lead-214                             0.2679           0.06399        0.04245                   
Potassium-40                         9.680            0.9721         0.2374                    
Protactinium-234                     0.05744 U        0.09050        0.07219                   
Radium-226 (By Bismuth-214)          0.2404           0.07558        0.03988           0.2     
Thallium-208                         0.06081          0.02928        0.01787                   
Thorium-232 (By Actinium-228)        0.2480           0.09368        0.05477           0.9     
Thorium-234                          0.1296 U         0.6226         1.019                     
Uranium-235                          0.04939 U        0.04040        0.1195            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-015                Received:        04/05/13                      
Lab ID:          244536-015                    Prepared:        04/09/13 09:33                
Matrix:          Soil                          Analyzed:        05/09/13 07:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   364.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1264           0.1520         0.1171            0.9     
Bismuth-212                          0.4708           0.4168         0.1966                    
Bismuth-214                          0.2945           0.07615        0.03813                   
Cesium-137                           0.008100 U       0.01959        0.01509           0.07    
Cobalt-60                            0.004663 U       0.01356        0.02044           0.03    
Europium-152                         0.007805 U       0.05229        0.05442           0.1     
Europium-154                         0.08405 U        0.1721         0.1311            0.2     
Lead-212                             0.3888           0.07019        0.03573                   
Lead-214                             0.3978           0.08737        0.04162                   
Potassium-40                        10.72             1.004          0.2541                    
Protactinium-234                     0.007965 U       0.09070        0.07425                   
Radium-226 (By Bismuth-214)          0.2945           0.07615        0.03813           0.2     
Thallium-208                         0.1349           0.03661        0.01484                   
Thorium-232 (By Actinium-228)        0.4937           0.1214         0.03846           0.9     
Thorium-234                          0.3091 U         0.6546         1.064                     
Uranium-235                          0.06358 U        0.04318        0.1088            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-016                Received:        04/05/13                      
Lab ID:          244536-016                    Prepared:        04/09/13 09:39                
Matrix:          Soil                          Analyzed:        05/09/13 08:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:02                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.0008422 U      0.1582        0.1303            0.9     
Bismuth-212                          1.259            0.4673        0.2018                    
Bismuth-214                          0.5241           0.09172       0.03535                   
Cesium-137                           0.003135 U       0.02476       0.02006           0.07    
Cobalt-60                            0.005010 U       0.02863       0.02292           0.03    
Europium-152                         0.03193 U        0.06613       0.07242           0.1     
Europium-154                        -0.0006163 U      0.1736        0.1429            0.2     
Lead-212                             0.4976           0.07927       0.04073                   
Lead-214                             0.5856           0.09815       0.04408                   
Potassium-40                        14.27             1.229         0.3158                    
Protactinium-234                     0.03766 U        0.1147        0.09515                   
Radium-226 (By Bismuth-214)          0.5241           0.09172       0.03535           0.2     
Thallium-208                         0.1368           0.03958       0.01954                   
Thorium-232 (By Actinium-228)        0.5369           0.1115        0.07363           0.9     
Thorium-234                          0.6733 U         0.7027        1.003                     
Uranium-235                          0.07228 U        0.04565       0.1227            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-017                Received:        04/05/13                      
Lab ID:          244536-017                    Prepared:        04/09/13 09:47                
Matrix:          Soil                          Analyzed:        05/09/13 08:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 09:56                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.01234 U        0.1859         0.1525            0.9    
Bismuth-212                          0.4877           0.3564         0.2327                   
Bismuth-214                          0.4736           0.09886        0.03840                  
Cesium-137                          -0.004991 U       0.02592        0.02081           0.07   
Cobalt-60                           -0.001801 U       0.009894       0.02385           0.03   
Europium-152                         0.01166 U        0.02516        0.05128           0.1    
Europium-154                         0.03239 U b      0.02816        0.2577            0.2    
Lead-212                             0.4113           0.06728        0.03311                  
Lead-214                             0.4568           0.08634        0.04383                  
Potassium-40                        11.52             1.090          0.2436                   
Protactinium-234                    -0.0001189 U      0.09922        0.08173                  
Radium-226 (By Bismuth-214)          0.4736           0.09886        0.03840           0.2    
Thallium-208                         0.1243           0.03704        0.02089                  
Thorium-232 (By Actinium-228)        0.6056           0.1320         0.05540           0.9    
Thorium-234                          0.2383 U         0.2069         1.318                    
Uranium-235                          0.07004 U        0.03689        0.1339            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-018                Received:        04/05/13                      
Lab ID:          244536-018                    Prepared:        04/09/13 09:54                
Matrix:          Soil                          Analyzed:        05/09/13 08:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 09:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.1188         0.1495            0.9    
Bismuth-212                          0.1943 U         0.3057         0.2271                   
Bismuth-214                          0.3136           0.08078        0.04010                  
Cesium-137                          -0.006902 U       0.02578        0.02050           0.07   
Cobalt-60                            0.001676 U       0.007853       0.02410           0.03   
Europium-152                        -0.004400 U       0.05834        0.04763           0.1    
Europium-154                         0.02861 U        0.03440        0.1475            0.2    
Lead-212                             0.3868           0.06842        0.03436                  
Lead-214                             0.3394           0.07719        0.03779                  
Potassium-40                         9.560            1.054          0.3365                   
Protactinium-234                     0.001182 U       0.003656       0.08801                  
Radium-226 (By Bismuth-214)          0.3136           0.08078        0.04010           0.2    
Thallium-208                         0.1156           0.04319        0.02163                  
Thorium-232 (By Actinium-228)        0.5174           0.09827        0.04722           0.9    
Thorium-234                          0.5260 U         0.4430         1.147                    
Uranium-235                          0.04236 U        0.03481        0.1509            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/08/13 13:03                
Lab ID:          QC683070                      Analyzed:        05/03/13 12:43                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   317.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03922 U        0.09809        0.07692           0.9     
Bismuth-212                          0.06234 U        0.2268         0.1762                    
Bismuth-214                          0.008635 U       0.03735        0.03260                   
Cesium-137                           0.005416 U       0.01416        0.01056           0.07    
Cobalt-60                           -0.01277 U        0.02553        0.01899           0.03    
Europium-152                         0.02366 U        0.03758        0.03033           0.1     
Europium-154                        -0.02128 U        0.1224         0.09666           0.2     
Lead-212                             0.007257 U       0.01786        0.02070                   
Lead-214                             0.01299 U        0.03202        0.02995                   
Potassium-40                        -0.2637 U         0.6741         0.2643                    
Protactinium-234                     0.03211 U        0.05530        0.03977                   
Radium-226 (By Bismuth-214)          0.008635 U       0.03735        0.03260           0.2     
Thallium-208                         0.01003 U        0.01580        0.01130                   
Thorium-232 (By Actinium-228)        0 U              0.07149        0.07387           0.9     
Thorium-234                         -0.2899 U         0.8525         0.6766                    
Uranium-235                          0.06322 U        0.1016         0.07775           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/08/13 12:57                
Type:            LCS                           Analyzed:        05/03/13 12:51                
Lab ID:          QC683071                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.83 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.64                0.4228    97.19  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-007                Sampled:         04/05/13 11:15                
Type:            SDUP                          Received:        04/05/13                      
MSS Lab ID:      244536-007                    Prepared:        04/08/13 14:43                
Lab ID:          QC684254                      Analyzed:        05/09/13 07:52                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337.63 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                    0.006683 U     0.1979      0 U            0.07526    0.1374           0.9   NC     40  NC      1   

Bismuth-212                      1.049          0.4347      0.4121         0.3266     0.2193                 87.17  40  0.8365  1   

Bismuth-214                      0.5715         0.09936     0.4746         0.09692    0.03789                18.53  40  0.4936  1   

Cesium-137                       0.0003299 U    0.02562    -0.0009311 U    0.02086    0.01706          0.07  NC     40  NC      1   

Cobalt-60                       -0.008254 U     0.02918    -0.006822 U     0.02556    0.02005          0.03  NC     40  NC      1   

Europium-152                     0.03380 U      0.05233     0.09584        0.09045    0.04559          0.1   NC     40  NC      1   

Europium-154                     0.008410 U     0.03629     0.03141 U      0.06228    0.1476           0.2   NC     40  NC      1   

Lead-212                         0.5191         0.09454     0.4833         0.08382    0.03664                7.138  40  0.2006  1   

Lead-214                         0.4940         0.1022      0.5283         0.1024     0.04413                6.716  40  0.1677  1   

Potassium-40                    11.86           1.256      11.97           1.243      0.2704                 0.9903 40  0.04722 1   

Protactinium-234                 0.02970 U      0.07191    -0.05953 U      0.1241     0.09886                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.5715         0.09936     0.4746         0.09692    0.03789          0.2   18.53  40  0.4936  1   

Thallium-208                     0.2140         0.04869     0.1650         0.03902    0.01618                25.83  40  0.5580  1   

Thorium-232 (By Actinium-228)    0.6492         0.1235      0.6875         0.1293     0.06021          0.9   5.725  40  0.1514  1   

Thorium-234                      0.6536 U       0.5997      0.3955 U       1.443      1.169                  NC     40  NC      1   

Uranium-235                      0.06815 U      0.03478     0.08941 U      0.04144    0.1403           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-017                Sampled:         04/05/13 09:56                
Type:            IDUP                          Received:        04/05/13                      
MSS Lab ID:      244536-017                    Prepared:        04/09/13 09:47                
Lab ID:          QC684255                      Analyzed:        05/09/13 10:19                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.07 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Analyte              MSS Result    MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.01234 U     0.1859      0.00001840 U   0.1728     0.1423           0.9   NC     40  NC      1   

Bismuth-212                      0.4877        0.3573      0.4217         0.3974     0.2847                 14.52  40  0.08749 1   

Bismuth-214                      0.4736        0.1011      0.3861         0.08873    0.03964                20.34  40  0.4606  1   

Cesium-137                      -0.004991 U    0.02592     0.007584 U     0.02355    0.01847          0.07  NC     40  NC      1   

Cobalt-60                       -0.001801 U    0.009894    0.001873 U     0.01121    0.005617         0.03  NC     40  NC      1   

Europium-152                     0.01166 U     0.02517     0.02854 U      0.06083    0.05050          0.1   NC     40  NC      1   

Europium-154                     0.03239 U     0.02821     0.07042 U      0.1973     0.1537           0.2   NC     40  NC      1   

Lead-212                         0.4113        0.07357     0.3975         0.07681    0.03620                3.408  40  0.09164 1   

Lead-214                         0.4568        0.08894     0.5164         0.08854    0.04299                12.26  40  0.3361  1   

Potassium-40                    11.52          1.234      11.62           1.226      0.2202                 0.9248 40  0.04349 1   

Protactinium-234                -0.0001189 U   0.09922    -0.05819 U      0.1084     0.08535                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4736        0.1011      0.3861         0.08873    0.03964          0.2   20.34  40  0.4606  1   

Thallium-208                     0.1243        0.03789     0.08693        0.03138    0.01759                35.38  40  0.5394  1   

Thorium-232 (By Actinium-228)    0.6056        0.1391      0.3616         0.1088     0.07699          0.9   50.46  40  0.9846  1   

Thorium-234                      0.2383 U      0.2081      0.8340 U       0.7334     1.131                  NC     40  NC      1   

Uranium-235                      0.07004 U     0.03713     0.04582 U      0.03120    0.1663           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      16.0
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:38:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1060 +0.250280*Channel -5.40392e-008*Channel**2

FWHM (ch) =   3.1697 +0.001018*Channel -4.18213e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.88 -0.08%      0.91     0.91   -1.06%
977.30      244.70   244.65  0.02%      1.05     1.03    1.88%

1375.07      344.28   344.16  0.04%      1.11     1.12   -0.82%
3114.15      778.90   778.99 -0.01%      1.48     1.48   -0.04%
3854.78      964.08   964.08  0.00%      1.62     1.62   -0.06%
5632.10     1408.01  1407.99  0.00%      1.89     1.89    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:30:42

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0891 +0.250267*Channel -5.27324e-008*Channel**2

FWHM (ch) =   3.0754 +0.001122*Channel -6.1313e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.91     0.90    0.61%
977.43      244.70   244.66  0.02%      1.03     1.03   -0.09%

1375.19      344.28   344.15  0.04%      1.11     1.13   -1.01%
3114.33      778.90   778.99 -0.01%      1.51     1.49    1.28%
3854.98      964.08   964.08  0.00%      1.61     1.62   -0.86%
5632.31     1408.01  1407.99  0.00%      1.86     1.86    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:25:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0822 +0.250243*Channel -4.93523e-008*Channel**2

FWHM (ch) =   3.0965 +0.001057*Channel -4.45524e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.89 -0.09%      0.89     0.90   -1.49%
977.53      244.70   244.65  0.02%      1.04     1.02    1.45%

1375.29      344.28   344.15  0.04%      1.13     1.12    0.81%
3114.53      778.90   778.99 -0.01%      1.45     1.49   -2.51%
3855.18      964.08   964.08 -0.00%      1.66     1.63    1.74%
5632.43     1408.01  1407.99  0.00%      1.90     1.91   -0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/4/2013  Time: 15:05:07

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1184 +0.250229*Channel -3.21199e-008*Channel**2

FWHM (ch) =   2.9453 +0.001049*Channel -3.08872e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.56%
978.74      244.70   244.76 -0.03%      0.99     0.99    0.84%

1376.38      344.28   344.23  0.01%      1.08     1.08    0.08%
3114.62      778.90   778.94 -0.00%      1.46     1.48   -1.39%
3855.05      964.08   964.05  0.00%      1.65     1.63    1.13%
5631.47     1408.01  1408.02 -0.00%      1.96     1.97   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00

35 of 535



Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:53:33

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1209 +0.250233*Channel -3.21072e-008*Channel**2

FWHM (ch) =   2.9245 +0.001117*Channel -5.33801e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.42%
978.75      244.70   244.76 -0.03%      1.00     0.99    0.56%

1376.34      344.28   344.22  0.02%      1.09     1.09   -0.26%
3114.59      778.90   778.94 -0.00%      1.48     1.47    0.68%
3854.98      964.08   964.05  0.00%      1.60     1.61   -0.72%
5631.37     1408.01  1408.02 -0.00%      1.88     1.88    0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:27:55
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:19:56
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:14:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:47:25
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:41:46
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.88      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130503002_BG                                                              
Acquired: 5/3/2013 07:45:58
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.99      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130508002_BG                                                              
Acquired: 5/8/2013 07:33:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130509002_BG                                                              
Acquired: 5/9/2013 07:40:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130503002_BG                                                              
Acquired: 5/3/2013 08:00:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.97      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130509002_BG                                                              
Acquired: 5/9/2013 07:54:48
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513177567

Instrument : HPGE02                           Begun : 05/03/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:27 1.0 1          
002  2_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 07:45 1.0            
003  2_20130503_003  SAMPLE  244453-002           Soil   197047 05/03/13 07:58 1.0            
004  2_20130503_004  SAMPLE  244453-007           Soil   197047 05/03/13 09:07 1.0            
005  2_20130503_005  BLANK   QC682653             Soil   196997 05/03/13 10:15 1.0            
006  2_20130503_006  BLANK   QC683070             Soil   197092 05/03/13 12:43 1.0            
007  2_20130503_007  LCS     QC683814             Soil   197276 05/03/13 13:51 1.0 2          
008  2_20130503_008  SAMPLE  244631-001           Soil   197231 05/03/13 14:46 1.0            
009  2_20130503_009  MSS     244631-004           Soil   197231 05/03/13 15:50 1.0            
010  2_20130503_010  SAMPLE  244631-013           Soil   197231 05/03/13 16:37 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513184759

Instrument : HPGE02                           Begun : 05/08/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:19    1.0    1                     

002     2_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 07:33    1.0                          

003     2_20130508_003     SAMPLE     244409-002               Soil       196911    05/08/13 08:00    1.0                          

004     2_20130508_004     SAMPLE     244409-005               Soil       196911    05/08/13 09:12    1.0                          

005     2_20130508_005     LCS        QC684131                 Soil       197354    05/08/13 10:11    1.0    2                     

006     2_20130508_006     SDUP       QC684240                 Soil       197163    05/08/13 11:24    1.0                 MASS-    

007     2_20130508_007     MSS        244536-007               Soil       197092    05/08/13 13:54    1.0                          

008     2_20130508_008     SAMPLE     244536-004               Soil       197092    05/08/13 14:45    1.0                          

009     2_20130508_009     SAMPLE     244536-001               Soil       197092    05/08/13 15:40    1.0                          

010     2_20130508_010     SAMPLE     244536-012               Soil       197092    05/08/13 16:35    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513186194

Instrument : HPGE02                           Begun : 05/09/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:14    1.0    1                     

002     2_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:40    1.0                          

003     2_20130509_003     SDUP       QC684254                 Soil       197092    05/09/13 07:52    1.0                          

004     2_20130509_004     SAMPLE     244536-016               Soil       197092    05/09/13 08:42    1.0                          

005     2_20130509_005     LCS        QC684444                 Soil       197435    05/09/13 10:14    1.0    2                     

006     2_20130509_006     BLANK      QC684443                 Soil       197435    05/09/13 11:47    1.0                          

007     2_20130509_007     SAMPLE     244460-002               Soil       197047    05/09/13 12:37    1.0                          

008     2_20130509_008     SAMPLE     244182-003               Soil       196641    05/09/13 14:01    1.0                          

009     2_20130509_009     BLANK      QC684579                 Soil       197470    05/09/13 15:02    1.0                          

010     2_20130509_010     SAMPLE     245083-002               Soil       197470    05/09/13 15:50    1.0                          

011     2_20130509_011     SAMPLE     245083-004               Soil       197470    05/09/13 16:36    1.0                 MASS-    

012     2_20130509_012     SAMPLE     245083-007               Soil       197470    05/09/13 17:23    1.0                          

013     2_20130509_013     SAMPLE     245083-010               Soil       197470    05/09/13 18:09    1.0                 MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533177587

Instrument : HPGE04                           Begun : 05/03/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:47 1.0 1          
002  4_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 08:00 1.0            
003  4_20130503_003  SAMPLE  244453-003           Soil   197047 05/03/13 09:36 1.0            
004  4_20130503_004  LCS     QC683071             Soil   197092 05/03/13 12:51 1.0 2          
005  4_20130503_005  BLANK   QC683646             Soil   197231 05/03/13 14:03 1.0            
006  4_20130503_006  SAMPLE  244631-003           Soil   197231 05/03/13 14:50 1.0            
007  4_20130503_007  SAMPLE  244631-010           Soil   197231 05/03/13 15:38 1.0            
008  4_20130503_008  SAMPLE  244631-012           Soil   197231 05/03/13 16:24 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533186221

Instrument : HPGE04                           Begun : 05/09/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:41    1.0    1                     

002     4_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:54    1.0                          

003     4_20130509_003     MSS        244536-017               Soil       197092    05/09/13 08:26    1.0                          

004     4_20130509_004     LCS        QC684327                 Soil       197403    05/09/13 09:20    1.0    2                     

005     4_20130509_005     IDUP       QC684255                 Soil       197092    05/09/13 10:19    1.0                          

006     4_20130509_006     SAMPLE     244182-001               Soil       196641    05/09/13 12:15    1.0                          

007     4_20130509_007     SAMPLE     244182-002               Soil       196641    05/09/13 13:11    1.0                          

008     4_20130509_008     SAMPLE     244182-004               Soil       196641    05/09/13 14:03    1.0                          

009     4_20130509_009     SAMPLE     245083-003               Soil       197470    05/09/13 15:04    1.0                 MASS-    

010     4_20130509_010     SDUP       QC687684                 Soil       197470    05/09/13 15:53    1.0                          

011     4_20130509_011     MSS        245083-006               Soil       197470    05/09/13 16:39    1.0                 MASS-    

012     4_20130509_012     SAMPLE     245083-008               Soil       197470    05/09/13 17:26    1.0                 MASS-    

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-MAY-2013 16:45

Batch Number : 197092                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 05-APR-2013 15:02              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244320-001                      337.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:18  GS 186                     

1      244536-001                      337.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:18  RA226     alias:244320-001 

2      244320-002                      312.1   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:26  GS 186                     

2      244536-002                      312.1   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:26  RA226     alias:244320-002 

3      244320-003                      343     05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:32  GS 186                     

3      244536-003                      343     05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:32  RA226     alias:244320-003 

4      244320-004                      328.54  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:56  GS 186                     

4      244536-004                      328.54  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:56  RA226     alias:244320-004 

5      244320-005                      330.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:32  GS 186                     

5      244536-005                      330.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:32  RA226     alias:244320-005 

6      244320-006                      318.4   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:37  GS 186                     

6      244536-006                      318.4   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:37  RA226     alias:244320-006 

7      244320-007                      325.02  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  GS 186                     

7      244536-007                      325.02  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  RA226     alias:244320-007 

8      244320-008                      323.07  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:47  GS 186                     

8      244536-008                      323.07  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:47  RA226     alias:244320-008 

9      244320-009                      321.32  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:54  GS 186                     

9      244536-009                      321.32  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:54  RA226     alias:244320-009 

10     244320-010                      313.59  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:00  GS 186                     

10     244536-010                      313.59  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:00  RA226     alias:244320-010 

11     244320-011                      304.92  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:07  GS 186                     

11     244536-011                      304.92  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:07  RA226     alias:244320-011 

12     244320-012                      313.05  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:14  GS 186                     

12     244536-012                      313.05  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:14  RA226     alias:244320-012 

13     244321-001                      302.78  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:21  GS 186                     

13     244536-013                      302.78  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:21  RA226     alias:244321-001 

14     244321-002                      333.66  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:28  GS 186                     

14     244536-014                      333.66  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:28  RA226     alias:244321-002 

15     244321-003                      364.46  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:33  GS 186                     

15     244536-015                      364.46  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:33  RA226     alias:244321-003 

16     244321-004                      330.33  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:39  GS 186                     

16     244536-016                      330.33  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:39  RA226     alias:244321-004 

17     244321-005                      318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  GS 186                     

17     244536-017                      318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  RA226     alias:244321-005 

18     244321-006                      330.85  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:54  GS 186                     

18     244536-018                      330.85  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:54  RA226     alias:244321-006 

19     244284-001                      297.71  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:59  GS 186                     

20     244336-001                      372.02  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:06  GS 186                     

21     244334-001                      186.86  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:20  GS 186                     

22     244334-002                      337.52  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:37  GS 186                     

QC1    QC683070    BLANK               317.95  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:03  GS 186                     

QC2    QC683071    LCS                 309.83  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 12:57  GS 186                     

7      QC683072    SDUP of 244320-007  337.63  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  GS 186                     

17     QC683073    IDUP of 244321-005  318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  GS 186                     

7      QC684254    SDUP of 244536-007  337.63  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  RA226     alias:QC683072   

17     QC684255    IDUP of 244536-017  318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  RA226     alias:QC683073   
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Sample Raw Data

71 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-001                Received:        04/05/13                      
Lab ID:          244536-001                    Prepared:        04/08/13 13:18                
Matrix:          Soil                          Analyzed:        05/08/13 15:40                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 13:14                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02485 U        0.1506        0.1226            0.9     
Bismuth-212                          0.6716           0.3967        0.2318                    
Bismuth-214                          0.4420           0.08142       0.03158                   
Cesium-137                          -0.0001109 U      0.02549       0.02099           0.07    
Cobalt-60                           -0.005000 U       0.02807       0.02246           0.03    
Europium-152                         0.04125 U        0.05542       0.05122           0.1     
Europium-154                         0.01401 U        0.08751       0.1347            0.2     
Lead-212                             0.4438           0.07481       0.03755                   
Lead-214                             0.5295           0.09250       0.04198                   
Potassium-40                        11.57             1.066         0.2670                    
Protactinium-234                     0.02321 U        0.03927       0.09832                   
Radium-226 (By Bismuth-214)          0.4420           0.08142       0.03158           0.2     
Thallium-208                         0.1255           0.04346       0.02125                   
Thorium-232 (By Actinium-228)        0.5001           0.09848       0.05735           0.9     
Thorium-234                          0.04327 U        1.401         1.152                     
Uranium-235                          0.05699 U        0.1649        0.1291            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244536-001                   Client ID : 12-PCT-322-001        

Seqnum : 1513184759009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_009                                Batch         : 197092                       Time      : 08-MAY-2013 15:40     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.98 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.02485           0.1226       0.9       .15058           .15059           -0.039     u        

Bismuth-212                         0.6716            0.2318                 .3967            .39819           0.062      u        

Bismuth-214                         0.4420            0.03158                .081422          .083865          0.0086     u        

Cesium-137                          -0.0001109        0.02099      0.07      .025494          .025494          0.0054     u        

Cobalt-60                           -0.005000         0.02246      0.03      .028073          .028074          -0.013     u        

Europium-152                        0.04125           0.05122      0.1       .055417          .055467          0.024      u        

Europium-154                        0.01401           0.1347       0.2       .087506          .087509          -0.021     u        

Lead-212                            0.4438            0.03755                .074806          .083325          0.0073     u        

Lead-214                            0.5295            0.04198                .092503          .097084          0.013      u        

Potassium-40                        11.57             0.2670                 1.0655           1.214            -0.26      u        

Protactinium-234                    0.02321           0.09832                .039272          .039695          0.032      u        

Radium-226 (By Bismuth-214)         0.4420            0.03158      0.2       .081422          .083865          0.0086     u        

Thallium-208                        0.1255            0.02125                .043455          .044203          0.010      u        

Thorium-232 (By Actinium-228)       0.5001            0.05735      0.9       .098475          .10493           0          u        

Thorium-234                         0.04327           1.152                  1.4011           1.4011           -0.29      u        

Uranium-235                         0.05699           0.1291       0.18      .16493           .16497           0.063      u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-001          
Sample Description: 244536-001, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 13:14            Live Time: 2700   sec

Acquisition Time: 5/8/2013 15:40:36         Real Time: 2703   sec
Analysis Time: 5/8/2013 16:34            Dead Time: 0.10   %

Analysis Quantity: 3.380E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.001E-01      9.847E-02      1.049E-01      5.735E-02
Am-241    #AB    2.485E-02      1.506E-01      1.506E-01      1.226E-01
Bi-212    #      6.716E-01      3.967E-01      3.982E-01      2.318E-01
Bi-214           4.420E-01      8.142E-02      8.387E-02      3.158E-02
Co-60     #AB   -5.000E-03      2.807E-02      2.807E-02      2.246E-02
Cs-137    #AB   -1.109E-04      2.549E-02      2.549E-02      2.099E-02
Eu-152    #AB    4.125E-02      5.542E-02      5.547E-02      5.122E-02
Eu-154    #AB    1.401E-02      8.751E-02      8.751E-02      1.347E-01
K-40      #      1.157E+01      1.066E+00      1.214E+00      2.670E-01
Pa-234    #AB    2.321E-02      3.927E-02      3.970E-02      9.832E-02
Pb-212           4.438E-01      7.481E-02      8.332E-02      3.755E-02
Pb-214           5.295E-01      9.250E-02      9.708E-02      4.198E-02
Ra-226    #AB    2.465E-01      5.807E-01      5.809E-01      4.661E-01
Th-234    #AB    4.327E-02      1.401E+00      1.401E+00      1.152E+00
Tl-208           1.255E-01      4.345E-02      4.420E-02      2.125E-02
U-235     #AB    5.699E-02      1.649E-01      1.650E-01      1.291E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.473E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Sample description                                             
244536-001, 197092                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_009.An1

Acquisition information
Start time:                 5/8/2013 15:40:36
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3798E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3798E+02) = 

7.9966E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.20        5. 303.03   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
77.14      122.  15.16   0.71  3.011E-02
93.50       32.  53.90   0.87  3.990E-02    92.59   4.343  5.510E-01 Th234 

93.35   5.760  4.116E-01 U235  
93.35   4.100  5.782E-01 Ac228 

93.50       32.  53.90   0.87  3.990E-02    92.59   4.343  5.510E-01 Th234 
93.35   5.760  4.116E-01 U235  
93.35   4.100  5.782E-01 Ac228 

142.87        8. 177.85   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  
163.43        7. 228.28   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
184.39        8. 198.31   0.97  4.819E-02   185.72  57.000    PBC<MDA U235  
186.58       14. 117.81   0.97  4.815E-02   186.21   3.555    PBC<MDA Ra226 
238.56      288.   8.25   1.06  4.318E-02   238.63  43.600  4.438E-01 Pb212 
241.80       68.  24.54   0.80  4.285E-02   242.00   7.268  6.479E-01 Pb214 
277.32       19.  60.55   1.06  3.962E-02   277.37   6.600  2.127E-01 Tl208 
295.16      125.  14.47   0.64  3.814E-02   295.22  18.414  5.056E-01 Pb214 
300.17       12.  75.60   0.37  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.34       85.  17.58   1.19  3.493E-02   338.32  11.400  6.291E-01 Ac228 
351.93      228.   8.59   1.02  3.404E-02   351.93  35.600  5.418E-01 Pb214 
583.32       87.  17.32   1.18  2.416E-02   583.19  85.000  1.255E-01 Tl208 
609.37      167.   8.78   1.17  2.345E-02   609.31  45.490  4.419E-01 Bi214 
719.94        1. 584.80   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.41       29.  29.53   1.45  2.078E-02   727.33   6.650  6.148E-01 Bi212 
860.94        5. 150.09   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.65        2. 312.37   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 
881.35        8.  84.59   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 
882.80        3. 225.26   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.14       65.  16.68   0.49  1.779E-02   911.20  26.200  4.131E-01 Ac228 
964.00        8.  97.74   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  9.846E-02 Eu152 
968.98       50.  16.89   1.03  1.704E-02   968.96  15.900  5.510E-01 Ac228 

1120.17       15.  52.43   1.72  1.535E-02  1120.29  14.910  2.001E-01 Bi214 
1407.96        7.  73.25   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.962E-02 Eu152 
1460.75      536.   4.44   1.94  1.254E-02  1460.82  10.550  1.157E+01 K40   
1621.17        5.  90.88   1.94  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.36       12.  31.90   1.98  1.069E-02  1764.49  15.310  2.205E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.91    77.14       106.       122. 4.065E+03   30.31   0.713  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.21    59.20        94.         5.     0.002   606.05   0.835s
Th-234    373.72    93.61       159.        -3.    -0.001  1111.89   0.871s
U-235     372.68    93.35       132.        32.     0.012   107.80   0.872D
Ac-228    372.68    93.35       132.        32.     0.012   107.80   0.872D
Eu-152    486.78   121.90       109.        -2.    -0.001  1267.53   0.902s
Eu-154    490.31   122.78       130.        -8.    -0.003   387.37   0.904s
Pa-234    524.67   131.38       165.       -17.    -0.006   221.93   0.912s
U-235     570.57   142.87       105.         8.     0.003   355.71   0.926s
U-235     652.77   163.43       127.         7.     0.003   456.57   0.946 
U-235     736.52   184.39       109.         8.     0.003   396.63   0.969s
Ra-226    745.27   186.58       134.        14.     0.005   235.61   0.970s
U-235     819.86   205.24       124.       -12.    -0.005   261.85   0.989s
Pb-212    953.04   238.56       105.       282.     0.104    16.51   1.063 
Pb-214    966.03   241.80        94.        68.     0.025    49.07   0.797 
Tl-208   1108.01   277.32        55.        19.     0.007   121.10   1.061 
Pb-214   1179.30   295.16        70.       120.     0.044    28.94   0.645s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1199.35   300.17        45.        12.     0.005   151.20   0.371s
Ac-228   1351.93   338.34        41.        85.     0.031    35.16   1.193 
Eu-152   1379.15   345.14        46.        -6.    -0.002   320.58   1.126s
Pb-214   1406.29   351.93        54.       222.     0.082    17.19   1.021 
Tl-208   2331.60   583.32        40.        87.     0.032    34.64   1.177 
Bi-214   2435.80   609.37        24.       159.     0.059    17.56   1.174 
Eu-154   2878.07   719.94        12.         1.     0.000  1169.60   1.452s
Bi-212   2907.97   727.41        22.        29.     0.011    59.07   1.455s
Eu-152   3106.93   777.14        17.        -1.     0.000  1482.11   1.493s
Tl-208   3442.24   860.94        29.         5.     0.002   300.18   1.552 
Eu-154   3493.07   873.65        19.         2.     0.001   624.74   1.561s
Pa-234   3523.90   881.35        20.         8.     0.003   169.18   1.566s
Pa-234   3529.70   882.80        28.         3.     0.001   450.51   1.568s
Ac-228   3643.11   911.14        15.        65.     0.024    33.35   0.491s
Pa-234   3782.13   945.88        21.        -3.    -0.001   419.34   1.610s
Eu-152   3854.67   964.00        28.         8.     0.003   195.48   1.622s
Ac-228   3874.61   968.98         8.        50.     0.019    33.77   1.030s
Bi-214   4479.78  1120.17        35.        15.     0.006   104.86   1.716s
Co-60    4694.68  1173.85        29.        -5.    -0.002   347.47   1.746s
Eu-154   5095.86  1274.04        24.        -2.    -0.001   894.68   1.798s
Co-60    5326.78  1331.71        19.        -2.    -0.001   561.50   1.826s
Eu-152   5632.18  1407.96        10.         7.     0.003   146.51   1.860s
K-40     5843.62  1460.75        26.       517.     0.191     8.87   1.939s
Bi-212   6486.27  1621.17         9.         5.     0.002   181.76   1.940s
Bi-214   7060.06  1764.36        11.        12.     0.005    63.79   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0011E-01                                      5.12E+12             
911.20 4.131E-01  (  5.735E-02 1.67E+01 2.62E+01 G  
968.96 5.510E-01  (  7.023E-02 1.69E+01 1.59E+01 G  
338.32 6.291E-01  (  1.115E-01 1.76E+01 1.14E+01 G  

Energy duplication    
93.35 5.782E-01     4.850E-01 5.39E+01 4.10E+00 XA 

Am-241   I   2.4846E-02                                      1.58E+05             
59.54 2.485E-02 ?(  1.226E-01 3.03E+02 3.59E+01 G  

Bi-212   N   6.7162E-01                                      5.12E+12             
727.33 6.148E-01 ?(  2.318E-01 2.95E+01 6.65E+00 G  
785.37 2.877E-02 %   1.829E+00 3.86E+03 1.11E+00 G  

1620.74 9.219E-01 ?(  1.216E+00 9.09E+01 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.4195E-01                                      5.84E+05             
609.31 4.419E-01  (P 3.158E-02 8.78E+00 4.55E+01 G  

1120.29 2.001E-01 - P 1.789E-01 5.24E+01 1.49E+01 G  
1764.49 2.205E-01 - P 1.372E-01 3.19E+01 1.53E+01 G  

Co-60    T  -4.9996E-03                                      1.93E+03             
1332.49-5.000E-03 ?(  2.246E-02 2.81E+02 1.00E+02 G  
1173.23-9.283E-03 +   2.559E-02 1.74E+02 9.98E+01 G  

Cs-137   I  -1.1091E-04                                      1.10E+04             
661.66-1.109E-04 %(  2.099E-02 1.15E+04 8.50E+01 G  

Eu-152   I   4.1248E-02                                      4.94E+03             
344.28-2.004E-02 ?(  5.122E-02 1.60E+02 2.66E+01 G  
121.78-5.063E-03 +   5.259E-02 6.34E+02 2.84E+01 G  
778.90-9.246E-03 +   1.116E-01 7.41E+02 1.30E+01 G  
964.08 9.846E-02 ?(  1.481E-01 9.77E+01 1.45E+01 G  

1112.08 0.000E+00 -   3.230E-01 1.00E+03 1.34E+01 G  
1408.01 7.962E-02 ?(  8.273E-02 7.33E+01 2.09E+01 G  

Eu-154   I   1.4007E-02                                      3.14E+03             
873.18 2.687E-02 &(  1.347E-01 3.12E+02 1.22E+01 G  
123.07-1.286E-02 &   4.039E-02 1.94E+02 4.04E+01 G  

1274.43-9.715E-03 +   7.046E-02 4.47E+02 3.49E+01 G  
723.30 6.199E-03 &(  5.872E-02 5.85E+02 2.00E+01 G  

1004.72 1.302E-03 %   1.022E-01 4.77E+03 1.79E+01 G  
996.25-9.041E-03 %   1.912E-01 1.29E+03 1.05E+01 G  

K-40     N   1.1572E+01                                      4.57E+11             
1460.82 1.157E+01 *(P 2.670E-01 4.44E+00 1.06E+01 G  

Pa-234   N   2.3214E-02                                      1.63E+12             
131.30-5.513E-02 ?(  9.832E-02 1.11E+02 1.82E+01 G  
569.50 1.450E-03 %   1.592E-01 6.67E+03 9.30E+00 G  
946.00-4.076E-02 +   1.357E-01 2.10E+02 1.35E+01 G  
880.52 1.275E-01 ?(  1.619E-01 8.46E+01 1.05E+01 G  
883.24 5.735E-02 ?(  2.066E-01 2.25E+02 9.70E+00 G  

Pb-212   N   4.4381E-01                                      5.12E+12             
238.63 4.438E-01  (P 3.755E-02 8.25E+00 4.36E+01 G  
300.09 3.066E-01 - P 3.839E-01 7.56E+01 3.18E+00 G  

Pb-214   N   5.2948E-01                                      5.84E+05             
351.93 5.418E-01  (P 4.198E-02 8.59E+00 3.56E+01 G  
295.22 5.056E-01  (P 8.231E-02 1.45E+01 1.84E+01 G  
242.00 6.479E-01 + P 2.147E-01 2.45E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   2.4646E-01                                      5.84E+05             
186.21 2.465E-01 ?(  4.661E-01 1.18E+02 3.56E+00 G  

Th-234   N   4.3267E-02                                      1.63E+12             
63.30 4.327E-02 %(  1.152E+00 1.62E+03 3.75E+00 G  
92.59-5.562E-02 &   5.069E-01 5.56E+02 4.34E+00 G  

Tl-208   N   1.2546E-01                                      5.12E+12             
583.19 1.255E-01  (  2.125E-02 1.73E+01 8.50E+01 G  
277.37 2.127E-01 +   1.962E-01 6.05E+01 6.60E+00 G  
860.53 6.805E-02 -   1.610E-01 1.50E+02 1.24E+01 G  

U-235    N   5.6992E-02                                      2.57E+11             
143.77 4.491E-02 ?(  1.291E-01 1.78E+02 1.09E+01 G  
205.32-1.565E-01 +   3.294E-01 1.31E+02 5.02E+00 G  
163.36 8.302E-02 ?(  3.080E-01 2.28E+02 5.08E+00 G  
185.72 8.154E-03 &   2.619E-02 1.98E+02 5.70E+01 G  

Energy duplication    
93.35 4.116E-01     3.452E-01 5.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:34:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.20        94.         5.     0.002   606.05   2.485E-02   
Th-234      93.61       159.        -3.    -0.001  1111.89  -5.562E-02   
U-235       93.35       132.        32.     0.012   107.80   4.116E-01   
Eu-152     121.90       109.        -2.    -0.001  1267.53  -5.063E-03   
Eu-154     122.78       130.        -8.    -0.003   387.37  -1.286E-02   
Pa-234     131.38       165.       -17.    -0.006   221.93  -5.513E-02   
U-235      142.87       105.         8.     0.003   355.71   4.491E-02   
U-235      163.43       127.         7.     0.003   456.57   8.302E-02   
U-235      184.39       109.         8.     0.003   396.63   8.154E-03   
Ra-226     186.58       134.        14.     0.005   235.61   2.465E-01   
U-235      205.24       124.       -12.    -0.005   261.85  -1.565E-01   
Eu-152     345.14        46.        -6.    -0.002   320.58  -2.004E-02   
Eu-154     719.94        12.         1.     0.000  1169.60   6.199E-03   
Eu-152     777.14        17.        -1.     0.000  1482.11  -9.246E-03   
Eu-154     873.65        19.         2.     0.001   624.74   2.687E-02   
Pa-234     881.35        20.         8.     0.003   169.18   1.275E-01   
Pa-234     882.80        28.         3.     0.001   450.51   5.735E-02   
Pa-234     945.88        21.        -3.    -0.001   419.34  -4.076E-02   
Eu-152     964.00        28.         8.     0.003   195.48   9.846E-02   
Co-60     1173.85        29.        -5.    -0.002   347.47  -9.283E-03   
Eu-154    1274.04        24.        -2.    -0.001   894.68  -9.715E-03   
Co-60     1331.71        19.        -2.    -0.001   561.50  -5.000E-03   
Eu-152    1407.96        10.         7.     0.003   146.51   7.962E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0011E-01    5.0011E-01   9.8475E-02    1.0493E-01  5.735E-02
Am-241 #A    2.4843E-02    2.4846E-02   1.5058E-01    1.5059E-01  1.226E-01
Bi-212 #     6.7162E-01    6.7162E-01   3.9670E-01    3.9819E-01  2.318E-01
Bi-214       4.4193E-01    4.4195E-01   8.1422E-02    8.3865E-02  3.158E-02
Co-60  #A   -4.9403E-03   -4.9996E-03   2.8073E-02    2.8074E-02  2.246E-02
Cs-137 #A   -1.1068E-04   -1.1091E-04   2.5494E-02    2.5494E-02  2.099E-02
Eu-152 #A    4.1057E-02    4.1248E-02   5.5417E-02    5.5467E-02  5.122E-02
Eu-154 #A    1.3905E-02    1.4007E-02   8.7506E-02    8.7509E-02  1.347E-01
K-40   #     1.1572E+01    1.1572E+01   1.0655E+00    1.2140E+00  2.670E-01
Pa-234 #A    2.3214E-02    2.3214E-02   3.9272E-02    3.9695E-02  9.832E-02
Pb-212       4.4381E-01    4.4381E-01   7.4806E-02    8.3325E-02  3.755E-02
Pb-214       5.2946E-01    5.2948E-01   9.2503E-02    9.7084E-02  4.198E-02
Ra-226 #A    2.4645E-01    2.4646E-01   5.8070E-01    5.8094E-01  4.661E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_009.An1               

Th-234 #A    4.3267E-02    4.3267E-02   1.4011E+00    1.4011E+00  1.152E+00
Tl-208       1.2546E-01    1.2546E-01   4.3455E-02    4.4203E-02  2.125E-02
U-235  #A    5.6992E-02    5.6992E-02   1.6493E-01    1.6497E-01  1.291E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.428E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.4284372E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-002                Received:        04/05/13                      
Lab ID:          244536-002                    Prepared:        04/08/13 13:26                
Matrix:          Soil                          Analyzed:        05/08/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.1 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 13:06                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06562 U        0.1981         0.1597            0.9     
Bismuth-212                          0.5401           0.4813         0.3106                    
Bismuth-214                          0.5788           0.1100         0.04150                   
Cesium-137                          -0.004852 U       0.02493        0.01998           0.07    
Cobalt-60                            0.01140          0.01518        0.01024           0.03    
Europium-152                         0.01908 U        0.05749        0.06069           0.1     
Europium-154                         0.01489 U        0.06345        0.1280            0.2     
Lead-212                             0.5907           0.07733        0.03342                   
Lead-214                             0.5908           0.1062         0.04551                   
Potassium-40                         9.127            1.022          0.2885                    
Protactinium-234                     0.03620 U        0.1159         0.07973                   
Radium-226 (By Bismuth-214)          0.5788           0.1100         0.04150           0.2     
Thallium-208                         0.1737           0.03856        0.01503                   
Thorium-232 (By Actinium-228)        0.7381           0.1337         0.05256           0.9     
Thorium-234                          0.6722 U         0.5221         1.146                     
Uranium-235                          0.06625 U        0.03509        0.1487            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-002                   Client ID : 12-PCT-322-002        

Seqnum : 1533184774008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_008                                Batch         : 197092                       Time      : 08-MAY-2013 14:49     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.1 g                      Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.06562           0.1597       0.9       .19808           .19814           -0.039     u        

Bismuth-212                         0.5401            0.3106                 .48129           .48209           0.062      u        

Bismuth-214                         0.5788            0.04150                .10998           .11301           0.0086     u        

Cesium-137                          -0.004852         0.01998      0.07      .024933          .024934          0.0054     u        

Cobalt-60                           0.01140           0.01024      0.03      .015184          .015193          -0.013     u        

Europium-152                        0.01908           0.06069      0.1       .057494          .057502          0.024      u        

Europium-154                        0.01489           0.1280       0.2       .063451          .063456          -0.021     u        

Lead-212                            0.5907            0.03342                .077333          .088357          0.0073     u        

Lead-214                            0.5908            0.04551                .10616           .10969           0.013      u        

Potassium-40                        9.127             0.2885                 1.0219           1.1198           -0.26      u        

Protactinium-234                    0.03620           0.07973                .11587           .11622           0.032      u        

Radium-226 (By Bismuth-214)         0.5788            0.04150      0.2       .10998           .11301           0.0086     u        

Thallium-208                        0.1737            0.01503                .038561          .040132          0.010      u        

Thorium-232 (By Actinium-228)       0.7381            0.05256      0.9       .13369           .14396           0          u        

Thorium-234                         0.6722            1.146                  .52214           .52599           -0.29      u        

Uranium-235                         0.06625           0.1487       0.18      .035094          .035324          0.063      u        

u=use  

Page 1 of 1                                                                                                             1533184774008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-002          
Sample Description: 244536-002, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 13:06            Live Time: 2700   sec

Acquisition Time: 5/8/2013 14:49:30         Real Time: 2705   sec
Analysis Time: 5/8/2013 15:34            Dead Time: 0.18   %

Analysis Quantity: 3.121E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.381E-01      1.337E-01      1.440E-01      5.256E-02
Am-241    #AB    6.562E-02      1.981E-01      1.981E-01      1.597E-01
Bi-212    #      5.401E-01      4.813E-01      4.821E-01      3.106E-01
Bi-214           5.788E-01      1.100E-01      1.130E-01      4.150E-02
Co-60     #      1.140E-02      1.518E-02      1.519E-02      1.024E-02
Cs-137    #AB   -4.852E-03      2.493E-02      2.493E-02      1.998E-02
Eu-152    #AB    1.908E-02      5.749E-02      5.750E-02      6.069E-02
Eu-154    #AB    1.489E-02      6.345E-02      6.346E-02      1.280E-01
K-40             9.127E+00      1.022E+00      1.120E+00      2.885E-01
Pa-234    #AB    3.620E-02      1.159E-01      1.162E-01      7.973E-02
Pb-212           5.907E-01      7.733E-02      8.836E-02      3.342E-02
Pb-214           5.908E-01      1.062E-01      1.097E-01      4.551E-02
Ra-226           1.228E+00      6.263E-01      6.302E-01      4.042E-01
Th-234    #AB    6.722E-01      5.221E-01      5.260E-01      1.146E+00
Tl-208           1.737E-01      3.856E-02      4.013E-02      1.503E-02
U-235     #AB    6.625E-02      3.509E-02      3.532E-02      1.487E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.445E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_008.An1               

Sample description                                             
244536-002, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_008.An1

Acquisition information
Start time:                 5/8/2013 14:49:30
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1210E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1210E+02) = 

8.6597E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 13:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0932

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.72       11. 150.93   0.78  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.15        8. 177.85   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
67.92       23.  51.50   0.48  2.189E-02
74.59       81.  18.51   0.80  2.738E-02
77.11      135.  13.58   0.80  2.930E-02
92.94       50.  34.18   0.82  3.937E-02    92.59   4.343  9.554E-01 Th234 

93.35   5.760  7.133E-01 U235  
93.35   4.100  1.002E+00 Ac228 
93.35   5.760  7.133E-01 U235  

92.95       48.  38.84   0.82  3.899E-02    92.59   4.343  9.083E-01 Th234 
93.35   5.760  6.782E-01 U235  
93.35   4.100  9.527E-01 Ac228 

93.04       58.  31.09   1.15  3.937E-02    92.59   4.343  1.091E+00 Th234 
93.35   5.760  8.147E-01 U235  
93.35   4.100  1.145E+00 Ac228 

121.62        9. 150.65   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.62        3. 550.42   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  4.386E-03 Eu154 
131.53        8. 180.02   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  2.744E-02 Pa234 
143.47        5. 307.33   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.967E-02 U235  
185.95       66.  25.51   0.96  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.228E+00 Ra226 
185.72  57.000  7.649E-02 U235  

185.96       63.  26.49   0.93  4.855E-02   185.72  57.000  7.327E-02 U235  
186.21   3.555  1.176E+00 Ra226 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.70      354.   6.46   0.91  4.347E-02   238.63  43.600  5.907E-01 Pb212 
242.16       82.  21.61   0.39  4.315E-02   242.00   7.268  8.418E-01 Pb214 
277.61       11. 108.09   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.30      109.  16.95   0.89  3.829E-02   295.22  18.414  4.835E-01 Pb214 
300.28       14.  70.81   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.19       72.  21.25   0.73  3.500E-02   338.32  11.400  5.788E-01 Ac228 
344.50        2. 535.84   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.88      228.   8.80   0.68  3.408E-02   351.93  35.600  5.908E-01 Pb214 
510.56      109.  15.93   0.61  2.629E-02
567.38        4. 174.99   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  5.186E-02 Pa234 
583.30      110.  10.69   1.24  2.394E-02   583.19  85.000  1.737E-01 Tl208 
609.35      184.   9.16   1.22  2.322E-02   609.31  45.490  5.363E-01 Bi214 
723.49        4. 213.02   1.44  2.059E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  2.881E-02 Eu154 
727.24       20.  39.43   1.45  2.051E-02   727.33   6.650  4.777E-01 Bi212 
785.88        6. 117.51   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.32        7.  94.13   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.17        2. 298.87   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.684E-02 Eu154 
881.16        3. 195.81   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  5.081E-02 Pa234 
883.49        1. 555.39   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  2.181E-02 Pa234 
911.00      101.  11.68   1.28  1.750E-02   911.20  26.200  7.037E-01 Ac228 
963.57        1. 718.46   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.01       66.  13.85   1.17  1.675E-02   968.96  15.900  7.948E-01 Ac228 

1112.02        3. 209.74   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.59       42.  19.88   1.51  1.507E-02  1120.29  14.910  6.023E-01 Bi214 
1168.66        5. 115.01   1.75  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.05        5.  67.16   1.83  1.322E-02  1332.49  99.983  1.237E-02 Co60  
1408.46        1. 411.45   1.86  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      384.   5.38   1.59  1.229E-02  1460.82  10.550  9.127E+00 K40   
1764.59       34.  16.22   0.31  1.048E-02  1764.49  15.310  6.821E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

271.89    67.92        59.        23. 1.032E+03  103.00   0.478 TH-230  s 
298.50    74.58        88.        66. 2.410E+03   47.14   0.839  -      s 
308.56    77.10       137.       124. 4.226E+03   34.39   0.801  -        

2041.35   510.56        55.       109. 4.147E+03   31.86   0.612 TL-208  s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.12    59.72       121.        11.     0.004   301.86   0.783s
Th-234    252.81    63.15       104.         8.     0.003   355.70   0.788s
Th-234    371.91    92.95       149.        48.     0.018    77.67   0.822s
U-235     373.53    93.35       123.        50.     0.019    68.36   0.823D
Ac-228    373.53    93.35       114.        58.     0.021    62.18   1.148D
Eu-152    486.50   121.62        93.         9.     0.003   301.30   0.856 
Eu-154    494.50   123.62       106.         3.     0.001  1100.84   0.857s
Pa-234    526.14   131.53        93.         8.     0.003   360.04   0.867s
U-235     573.84   143.47       120.         5.     0.002   614.67   0.881s
U-235     743.68   185.96       109.        63.     0.023    52.97   0.928 
Ra-226    743.65   185.95        87.        66.     0.024    51.02   0.964 
U-235     823.31   205.88       118.       -18.    -0.006   181.41   0.950s
Pb-212    954.51   238.70        72.       349.     0.129    12.93   0.910 
Pb-214    968.35   242.16        87.        82.     0.030    43.23   0.385s
Tl-208   1110.03   277.61        69.        11.     0.004   216.19   1.027s
Pb-214   1180.75   295.30        79.       106.     0.039    33.90   0.886 
Pb-212   1200.64   300.28        56.        14.     0.005   141.61   1.051s
Ac-228   1352.22   338.19        54.        72.     0.027    42.49   0.734s
Eu-152   1377.43   344.50        55.         2.     0.001  1071.68   1.097s
Pb-214   1406.94   351.88        55.       223.     0.083    17.61   0.678s
Pa-234   2268.54   567.38        19.         4.     0.001   349.98   1.313s
Tl-208   2332.21   583.30        17.       110.     0.041    21.39   1.242 
Bi-214   2436.37   609.35        34.       177.     0.065    18.31   1.217 
Cs-137   2640.63   660.43        25.        -3.    -0.001   513.82   1.393s
Eu-154   2892.85   723.49        29.         4.     0.001   426.04   1.443s
Bi-212   2907.85   727.24        32.        20.     0.008    78.85   1.447s
Bi-212   3142.34   785.88        29.         6.     0.002   235.03   1.492s
Tl-208   3440.07   860.32        19.         7.     0.003   188.25   1.549s
Eu-154   3491.48   873.17        14.         2.     0.001   597.74   1.558s
Pa-234   3523.43   881.16        16.         3.     0.001   391.62   1.563s
Pa-234   3532.77   883.49        21.         1.     0.000  1110.79   1.565s
Ac-228   3642.81   911.00        10.       101.     0.037    23.36   1.280 
Eu-152   3853.11   963.57        32.         1.     0.000  1436.91   1.621s
Ac-228   3874.86   969.01         5.        66.     0.024    27.69   1.175s
Eu-154   3986.90   997.02        24.        -1.     0.000  1111.58   1.643s
Eu-152   4446.97  1112.02        22.         3.     0.001   419.48   1.714s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   4481.26  1120.59         9.        42.     0.016    39.75   1.510 
Co-60    4673.57  1168.66        12.         5.     0.002   230.01   1.749s
Eu-154   5099.56  1275.12        22.        -4.    -0.001   353.79   1.802s
Co-60    5327.37  1332.05         3.         5.     0.002   134.31   1.830s
Eu-152   5633.16  1408.46         9.         1.     0.000   822.89   1.863s
K-40     5842.43  1460.75        25.       369.     0.137    10.76   1.590 
Bi-214   7058.66  1764.59         4.        34.     0.013    32.44   0.309s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3809E-01                                      5.12E+12             
911.20 7.037E-01  (  5.256E-02 1.17E+01 2.62E+01 G  
968.96 7.948E-01  (  6.274E-02 1.38E+01 1.59E+01 G  
338.32 5.788E-01 -   1.376E-01 2.12E+01 1.14E+01 G  

Energy duplication    
93.35 1.145E+00 +   4.952E-01 3.11E+01 4.10E+00 XA 

Am-241   I   6.5621E-02                                      1.58E+05             
59.54 6.562E-02 @(  1.597E-01 1.51E+02 3.59E+01 G  

Bi-212   N   5.4012E-01                                      5.12E+12             
727.33 4.777E-01  (P 3.106E-01 3.94E+01 6.65E+00 G  
785.37 9.140E-01 &(P 1.851E+00 1.18E+02 1.11E+00 G  

1620.74 0.000E+00 &   1.893E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.7877E-01                                      5.84E+05             
609.31 5.363E-01  (P 4.150E-02 9.16E+00 4.55E+01 G  

1120.29 6.023E-01  (  9.865E-02 1.99E+01 1.49E+01 G  
1764.49 6.821E-01  (P 9.168E-02 1.62E+01 1.53E+01 G  

Co-60    T   1.1401E-02                                      1.93E+03             
1332.49 1.237E-02 ?(  1.024E-02 6.72E+01 1.00E+02 G  
1173.23 1.043E-02 &(  1.810E-02 1.15E+02 9.98E+01 G  

Cs-137   I  -4.8524E-03                                      1.10E+04             
661.66-4.852E-03 &(  1.998E-02 2.57E+02 8.50E+01 G  

Eu-152   I   1.9082E-02                                      4.94E+03             
344.28 6.936E-03 ?(  6.069E-02 5.36E+02 2.66E+01 G  
121.78 2.172E-02 &(  5.262E-02 1.51E+02 2.84E+01 G  
778.90 3.832E-03 %   1.570E-01 2.49E+03 1.30E+01 G  
964.08 1.484E-02 ?(  1.742E-01 7.18E+02 1.45E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1112.08 5.192E-02 &(  1.731E-01 2.10E+02 1.34E+01 G  
1408.01 1.280E-02 ?(  8.432E-02 4.11E+02 2.09E+01 G  

Eu-154   I   1.4893E-02                                      3.14E+03             
873.18 2.684E-02 &(  1.280E-01 2.99E+02 1.22E+01 G  
123.07 4.386E-03 &(  3.953E-02 5.50E+02 4.04E+01 G  

1274.43-2.635E-02 &   7.358E-02 1.77E+02 3.49E+01 G  
723.30 2.881E-02  (  9.805E-02 2.13E+02 2.00E+01 G  

1004.72-1.782E-03 %   7.630E-02 2.61E+03 1.79E+01 G  
996.25-2.357E-02 +   2.130E-01 5.56E+02 1.05E+01 G  

K-40     N   9.1265E+00                                      4.57E+11             
1460.82 9.127E+00  (P 2.885E-01 5.38E+00 1.06E+01 G  

Pa-234   N   3.6201E-02                                      1.63E+12             
131.30 2.744E-02 ?(  7.973E-02 1.80E+02 1.82E+01 G  
569.50 5.186E-02 &(  1.427E-01 1.75E+02 9.30E+00 G  
946.00-3.464E-03 %   1.267E-01 2.23E+03 1.35E+01 G  
880.52 5.081E-02 ?(  1.566E-01 1.96E+02 1.05E+01 G  
883.24 2.181E-02 ?(  1.968E-01 5.55E+02 9.70E+00 G  

Pb-212   N   5.9071E-01                                      5.12E+12             
238.63 5.907E-01  (P 3.342E-02 6.46E+00 4.36E+01 G  
300.09 3.845E-01 - P 4.654E-01 7.08E+01 3.18E+00 G  

Pb-214   N   5.9077E-01                                      5.84E+05             
351.93 5.908E-01  (P 4.551E-02 8.80E+00 3.56E+01 G  
295.22 4.835E-01 - P 9.402E-02 1.69E+01 1.84E+01 G  
242.00 8.418E-01 +   2.219E-01 2.16E+01 7.27E+00 G  

Ra-226   N   1.2275E+00                                      5.84E+05             
186.21 1.228E+00  (  4.042E-01 2.55E+01 3.56E+00 G  

Th-234   N   6.7222E-01                                      1.63E+12             
63.30 3.988E-01 ?(  1.146E+00 1.78E+02 3.75E+00 G  
92.59 9.083E-01  (  5.395E-01 3.88E+01 4.34E+00 G  

Tl-208   N   1.7374E-01                                      5.12E+12             
583.19 1.737E-01  (P 1.503E-02 1.07E+01 8.50E+01 G  
277.37 1.313E-01 - P 2.357E-01 1.08E+02 6.60E+00 G  
860.53 1.008E-01 -   1.433E-01 9.41E+01 1.24E+01 G  

U-235    N   6.6249E-02                                      2.57E+11             
143.77 2.967E-02 &(  1.487E-01 3.07E+02 1.09E+01 G  
205.32-2.395E-01 +   3.453E-01 9.07E+01 5.02E+00 G  
163.36 1.564E-03 %   3.088E-01 1.20E+04 5.08E+00 G  
185.72 7.327E-02  (  2.814E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 7.133E-01 *   3.660E-01 3.42E+01 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.72       121.        11.     0.004   301.86   6.562E-02   
Th-234      63.15       104.         8.     0.003   355.70   3.988E-01   
Th-234      92.95       149.        48.     0.018    77.67   9.083E-01   
U-235       93.35       123.        50.     0.019    68.36   7.133E-01   
Eu-152     121.62        93.         9.     0.003   301.30   2.172E-02   
Eu-154     123.62       106.         3.     0.001  1100.84   4.386E-03   
Pa-234     131.53        93.         8.     0.003   360.04   2.744E-02   
U-235      143.47       120.         5.     0.002   614.67   2.967E-02   
U-235      185.96       109.        63.     0.023    52.97   7.327E-02   
U-235      205.88       118.       -18.    -0.006   181.41  -2.395E-01   
Eu-152     344.50        55.         2.     0.001  1071.68   6.936E-03   
Pa-234     567.38        19.         4.     0.001   349.98   5.186E-02   
Cs-137     660.43        25.        -3.    -0.001   513.82  -4.852E-03   
Eu-154     723.49        29.         4.     0.001   426.04   2.881E-02   
Bi-212     727.24        32.        20.     0.008    78.85   4.777E-01  P
Bi-212     785.88        29.         6.     0.002   235.03   9.140E-01  P
Eu-154     873.17        14.         2.     0.001   597.74   2.684E-02   
Pa-234     881.16        16.         3.     0.001   391.62   5.081E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:34:42
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234     883.49        21.         1.     0.000  1110.79   2.181E-02   
Eu-152     963.57        32.         1.     0.000  1436.91   1.484E-02   
Eu-154     997.02        24.        -1.     0.000  1111.58  -2.357E-02   
Eu-152    1112.02        22.         3.     0.001   419.48   5.192E-02   
Co-60     1168.66        12.         5.     0.002   230.01   1.043E-02   
Eu-154    1275.12        22.        -4.    -0.001   353.79  -2.635E-02   
Co-60     1332.05         3.         5.     0.002   134.31   1.237E-02   
Eu-152    1408.46         9.         1.     0.000   822.89   1.280E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3809E-01    7.3809E-01   1.3369E-01    1.4396E-01  5.256E-02
Am-241 #A    6.5611E-02    6.5621E-02   1.9808E-01    1.9814E-01  1.597E-01
Bi-212 #     5.4012E-01    5.4012E-01   4.8129E-01    4.8209E-01  3.106E-01
Bi-214       5.7875E-01    5.7877E-01   1.0998E-01    1.1301E-01  4.150E-02
Co-60  #     1.1267E-02    1.1401E-02   1.5184E-02    1.5193E-02  1.024E-02
Cs-137 #A   -4.8423E-03   -4.8524E-03   2.4933E-02    2.4934E-02  1.998E-02
Eu-152 #A    1.8994E-02    1.9082E-02   5.7494E-02    5.7502E-02  6.069E-02
Eu-154 #A    1.4785E-02    1.4893E-02   6.3451E-02    6.3456E-02  1.280E-01
K-40         9.1265E+00    9.1265E+00   1.0219E+00    1.1198E+00  2.885E-01
Pa-234 #A    3.6201E-02    3.6201E-02   1.1587E-01    1.1622E-01  7.973E-02
Pb-212       5.9071E-01    5.9071E-01   7.7333E-02    8.8357E-02  3.342E-02
Pb-214       5.9074E-01    5.9077E-01   1.0616E-01    1.0969E-01  4.551E-02
Ra-226       1.2275E+00    1.2275E+00   6.2632E-01    6.3024E-01  4.042E-01
Th-234 #A    6.7222E-01    6.7222E-01   5.2214E-01    5.2599E-01  1.146E+00
Tl-208       1.7374E-01    1.7374E-01   3.8561E-02    4.0132E-02  1.503E-02
U-235  #A    6.6249E-02    6.6249E-02   3.5094E-02    3.5324E-02  1.487E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.303E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.3026143E+01  pCi/g         

The library has energies which are not separable.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_008.An1               

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-003                Received:        04/05/13                      
Lab ID:          244536-003                    Prepared:        04/08/13 13:32                
Matrix:          Soil                          Analyzed:        05/08/13 14:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343 g                         
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 12:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05703 U        0.1685         0.1354            0.9     
Bismuth-212                          0.5414           0.4410         0.2538                    
Bismuth-214                          0.3603           0.08116        0.04004                   
Cesium-137                           0.003493 U       0.02316        0.01868           0.07    
Cobalt-60                            0.009071 U       0.02481        0.01903           0.03    
Europium-152                         0.02271 U        0.08424        0.05343           0.1     
Europium-154                         0.01325 U        0.06792        0.09976           0.2     
Lead-212                             0.3840           0.06582        0.03359                   
Lead-214                             0.4121           0.08549        0.04251                   
Potassium-40                        10.80             1.010          0.2310                    
Protactinium-234                     0.02168 U        0.05718        0.06095                   
Radium-226 (By Bismuth-214)          0.3603           0.08116        0.04004           0.2     
Thallium-208                         0.1500           0.04280        0.01896                   
Thorium-232 (By Actinium-228)        0.4634           0.1188         0.06765           0.9     
Thorium-234                          0.1616 U         0.3160         1.225                     
Uranium-235                          0.03780 U        0.04109        0.1290            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-003                   Client ID : 12-PCT-322-003        

Seqnum : 1523184761008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_008                                Batch         : 197092                       Time      : 08-MAY-2013 14:47     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343 g                        Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.05703           0.1354       0.9       .16847           .16853           -0.039     u        

Bismuth-212                         0.5414            0.2538                 .44102           .44189           0.062      u        

Bismuth-214                         0.3603            0.04004                .081162          .082762          0.0086     u        

Cesium-137                          0.003493          0.01868      0.07      .023163          .023163          0.0054     u        

Cobalt-60                           0.009071          0.01903      0.03      .024809          .024813          -0.013     u        

Europium-152                        0.02271           0.05343      0.1       .084243          .08425           0.024      u        

Europium-154                        0.01325           0.09976      0.2       .067921          .067924          -0.021     u        

Lead-212                            0.3840            0.03359                .065819          .071442          0.0073     u        

Lead-214                            0.4121            0.04251                .085491          .087636          0.013      u        

Potassium-40                        10.80             0.2310                 1.0099           1.146            -0.26      u        

Protactinium-234                    0.02168           0.06095                .057178          .057432          0.032      u        

Radium-226 (By Bismuth-214)         0.3603            0.04004      0.2       .081162          .082762          0.0086     u        

Thallium-208                        0.1500            0.01896                .042796          .043859          0.010      u        

Thorium-232 (By Actinium-228)       0.4634            0.06765      0.9       .11878           .12342           0          u        

Thorium-234                         0.1616            1.225                  .31602           .31639           -0.29      u        

Uranium-235                         0.03780           0.1290       0.18      .04109           .041154          0.063      u        

u=use  

Page 1 of 1                                                                                                             1523184761008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-003          
Sample Description: 244536-003, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 12:54            Live Time: 2700   sec

Acquisition Time: 5/8/2013 14:47:24         Real Time: 2704   sec
Analysis Time: 5/8/2013 15:32            Dead Time: 0.14   %

Analysis Quantity: 3.430E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.634E-01      1.188E-01      1.234E-01      6.765E-02
Am-241    #AB    5.703E-02      1.685E-01      1.685E-01      1.354E-01
Bi-212           5.414E-01      4.410E-01      4.419E-01      2.538E-01
Bi-214           3.603E-01      8.116E-02      8.276E-02      4.004E-02
Co-60     #AB    9.071E-03      2.481E-02      2.481E-02      1.903E-02
Cs-137    #AB    3.493E-03      2.316E-02      2.316E-02      1.868E-02
Eu-152    #AB    2.271E-02      8.424E-02      8.425E-02      5.343E-02
Eu-154    #AB    1.325E-02      6.792E-02      6.792E-02      9.976E-02
K-40             1.080E+01      1.010E+00      1.146E+00      2.310E-01
Pa-234    #AB    2.168E-02      5.718E-02      5.743E-02      6.095E-02
Pb-212           3.840E-01      6.582E-02      7.144E-02      3.359E-02
Pb-214           4.121E-01      8.549E-02      8.764E-02      4.251E-02
Ra-226    #      5.351E-01      5.497E-01      5.506E-01      4.236E-01
Th-234    #AB    1.616E-01      3.160E-01      3.164E-01      1.225E+00
Tl-208           1.500E-01      4.280E-02      4.386E-02      1.896E-02
U-235     #AB    3.780E-02      4.109E-02      4.115E-02      1.290E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.397E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

Sample description                                             
244536-003, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_008.An1

Acquisition information
Start time:                 5/8/2013 14:47:24
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4300E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4300E+02) = 

7.8796E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 12:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1306

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.32        9. 147.72   0.88  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.71       74.  22.69   0.89  2.587E-02
77.15      100.  16.97   0.89  2.762E-02
92.26       19.  97.80   0.90  3.682E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  3.481E-01 Th234 
93.35   5.760  2.599E-01 U235  

93.35       42.  41.03   0.91  3.718E-02    93.35   4.100  8.097E-01 Ac228 
93.35   5.760  5.764E-01 U235  

93.35       42.  41.03   0.91  3.718E-02    93.35   4.100  8.097E-01 Ac228 
93.35   5.760  5.764E-01 U235  

133.87        9. 131.86   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
143.94        7. 209.40   0.95  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.804E-02 U235  
163.39        8. 171.07   0.97  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  9.703E-02 U235  
185.90       30.  51.37   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.350E-01 Ra226 
185.72  57.000  3.334E-02 U235  

185.94       30.  54.35   0.99  4.662E-02   185.72  57.000  3.248E-02 U235  
186.21   3.555  5.212E-01 Ra226 

238.68      249.   8.30   1.01  4.202E-02   238.63  43.600  3.840E-01 Pb212 
241.79       49.  30.35   0.44  4.172E-02   242.00   7.268  4.759E-01 Pb214 
276.35        9. 114.49   1.06  3.864E-02
277.30       19.  52.10   0.47  3.865E-02
295.39       92.  14.84   0.81  3.720E-02   295.22  18.414  3.767E-01 Pb214 
300.31       33.  27.70   0.44  3.683E-02   300.09   3.180  8.294E-01 Pb212 
338.53       38.  28.03   1.11  3.412E-02   338.32  11.400  2.851E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.15        3. 293.13   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.08      177.   9.91   0.96  3.323E-02   351.93  35.600  4.174E-01 Pb214 
583.14      101.  14.27   1.12  2.357E-02   583.19  85.000  1.468E-01 Tl208 
609.26      128.  10.30   1.14  2.287E-02   609.31  45.490  3.603E-01 Bi214 
661.67        2. 331.56   1.38  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.25       21.  40.73   1.43  2.025E-02   727.33   6.650  4.492E-01 Bi212 
785.63        8. 101.75   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.32       13.  55.99   1.54  1.803E-02   860.53  12.400  1.716E-01 Tl208 
869.68        2. 256.23   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.33       65.  15.01   1.58  1.732E-02   911.20  26.200  4.181E-01 Ac228 
946.16        1. 686.98   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
963.61        4. 227.27   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.07       49.  20.32   0.55  1.658E-02   968.96  15.900  5.379E-01 Ac228 
997.16        1. 537.05   1.64  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1004.69        1. 539.63   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1120.75       13.  46.72   1.74  1.494E-02  1120.29  14.910  1.746E-01 Bi214 
1273.59        1. 708.05   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1333.09        4. 136.75   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.73      495.   4.49   1.88  1.219E-02  1460.82  10.550  1.080E+01 K40   
1621.12        3. 112.69   2.10  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.79       14.  33.98   2.20  1.039E-02  1764.49  15.310  2.623E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.91    74.70       116.        63. 2.420E+03   57.03   0.683  -      s 
308.66    77.14        99.        81. 2.932E+03   41.97   0.839  -        

1108.61   277.30        45.        10. 2.605E+02  198.54   0.466 TL-208   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.43    59.32        92.         9.     0.003   295.43   0.876s
Th-234    369.06    92.26       164.        19.     0.007   195.60   0.905s
Ac-228    373.43    93.35       129.        42.     0.016    82.05   0.905D
U-235     373.43    93.35       129.        42.     0.016    82.05   0.905D
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.50   121.64       113.        -8.    -0.003   381.15   0.930s
Eu-154    491.39   122.87       118.       -14.    -0.005   220.18   0.931s
Pa-234    535.38   133.87        59.         9.     0.003   263.73   0.938s
U-235     575.62   143.94        99.         7.     0.003   418.80   0.949s
U-235     653.33   163.39        92.         8.     0.003   342.13   0.966s
U-235     743.45   185.94       114.        30.     0.011   108.70   0.985s
Ra-226    743.32   185.90       106.        30.     0.011   102.74   0.986s
U-235     830.67   207.76        79.        -2.    -0.001  1138.20   1.002s
Pb-212    954.25   238.68        82.       241.     0.089    16.61   1.008 
Pb-214    966.71   241.79        71.        49.     0.018    60.71   0.445s
Tl-208   1104.81   276.35        45.         9.     0.003   228.99   1.063 
Pb-214   1180.93   295.39        46.        88.     0.033    29.68   0.809s
Pb-212   1200.60   300.31        30.        33.     0.012    55.39   0.438s
Ac-228   1353.39   338.53        46.        38.     0.014    56.06   1.115s
Eu-152   1375.85   344.15        49.         3.     0.001   586.25   1.120s
Pb-214   1407.55   352.08        55.       169.     0.063    19.82   0.965s
Pa-234   2277.01   569.55        27.        -2.    -0.001   797.19   1.306s
Tl-208   2331.35   583.14        31.       101.     0.037    28.54   1.123s
Bi-214   2435.80   609.26        38.       128.     0.048    20.60   1.141 
Cs-137   2645.39   661.67        25.         2.     0.001   663.11   1.381s
Bi-212   2907.66   727.25        25.        21.     0.008    81.45   1.434s
Eu-152   3118.18   779.89        23.        -1.     0.000  1222.63   1.475s
Bi-212   3141.15   785.63        26.         8.     0.003   203.50   1.480 
Tl-208   3439.89   860.32        20.        13.     0.005   111.98   1.539s
Eu-154   3477.35   869.68        10.         2.     0.001   512.46   1.549s
Pa-234   3517.61   879.75        20.        -1.     0.000  1023.50   1.555s
Ac-228   3643.94   911.33        20.        65.     0.024    30.03   1.579s
Pa-234   3783.28   946.16        19.         1.     0.000  1373.96   1.606s
Eu-152   3853.09   963.61        32.         4.     0.001   454.54   1.620s
Ac-228   3874.94   969.07        14.        49.     0.018    40.65   0.547s
Eu-154   3987.32   997.16        31.         1.     0.001  1074.10   1.645s
Eu-154   4017.42  1004.69        26.         1.     0.000  1079.27   1.651s
Eu-152   4442.72  1110.99        28.        -3.    -0.001   548.98   1.733s
Bi-214   4481.78  1120.75        24.        13.     0.005    93.43   1.740s
Eu-154   5093.41  1273.59        18.         1.     0.000  1416.11   1.855s
Co-60    5331.52  1333.09        13.         4.     0.001   273.51   1.898s
Eu-152   5611.67  1403.08         9.        -2.    -0.001   510.66   1.953s
K-40     5842.43  1460.73        19.       476.     0.176     8.99   1.876 
Bi-212   6484.50  1621.12         5.         3.     0.001   225.39   2.105s
Bi-214   7059.80  1764.79        12.        14.     0.005    67.97   2.205s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

101 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6336E-01                                      5.12E+12             
911.20 4.181E-01 ?(P 6.765E-02 1.50E+01 2.62E+01 G  
968.96 5.379E-01 @(  9.787E-02 2.03E+01 1.59E+01 G  
338.32 2.851E-01 - P 1.180E-01 2.80E+01 1.14E+01 G  

Energy duplication    
93.35 8.097E-01 &   5.074E-01 4.10E+01 4.10E+00 XA 

Am-241   I   5.7026E-02                                      1.58E+05             
59.54 5.703E-02 ?(  1.354E-01 1.48E+02 3.59E+01 G  

Bi-212   N   5.4144E-01                                      5.12E+12             
727.33 4.492E-01 ?(  2.538E-01 4.07E+01 6.65E+00 G  
785.37 1.045E+00  (  1.637E+00 1.02E+02 1.11E+00 G  

1620.74 5.778E-01 &(  9.380E-01 1.13E+02 1.51E+00 G  

Bi-214   N   3.6030E-01                                      5.84E+05             
609.31 3.603E-01  (P 4.004E-02 1.03E+01 4.55E+01 G  

1120.29 1.746E-01 - P 1.508E-01 4.67E+01 1.49E+01 G  
1764.49 2.623E-01 - P 1.465E-01 3.40E+01 1.53E+01 G  

Co-60    T   9.0708E-03                                      1.93E+03             
1332.49 9.071E-03 &(  1.903E-02 1.37E+02 1.00E+02 G  
1173.23-6.167E-04 %   2.205E-02 2.18E+03 9.98E+01 G  

Cs-137   I   3.4930E-03                                      1.10E+04             
661.66 3.493E-03 ?(  1.868E-02 3.32E+02 8.50E+01 G  

Eu-152   I   2.2712E-02                                      4.94E+03             
344.28 1.125E-02 &(  5.343E-02 2.93E+02 2.66E+01 G  
121.78-1.800E-02 &   5.553E-02 1.91E+02 2.84E+01 G  
778.90-1.300E-02 &   1.294E-01 6.11E+02 1.30E+01 G  
964.08 4.372E-02  (  1.593E-01 2.27E+02 1.45E+01 G  

1112.08-4.080E-02 &   1.801E-01 2.74E+02 1.34E+01 G  
1408.01-1.911E-02 +   7.670E-02 2.55E+02 2.09E+01 G  

Eu-154   I   1.3254E-02                                      3.14E+03             
873.18 2.468E-02 ?(  9.976E-02 2.56E+02 1.22E+01 G  
123.07-2.268E-02 +   3.995E-02 1.10E+02 4.04E+01 G  

1274.43 5.394E-03 ?(  6.220E-02 7.08E+02 3.49E+01 G  
723.30 0.000E+00 -   1.616E-01 1.00E+03 2.00E+01 G  

1004.72 1.370E-02 &(  1.203E-01 5.40E+02 1.79E+01 G  
996.25 2.537E-02 &(  2.218E-01 5.37E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0801E+01                                      4.57E+11             
1460.82 1.080E+01  (P 2.310E-01 4.49E+00 1.06E+01 G  

Pa-234   N   2.1681E-02                                      1.63E+12             
131.30 2.905E-02 ?(  6.095E-02 1.32E+02 1.82E+01 G  
569.50-2.443E-02 +   1.577E-01 3.99E+02 9.30E+00 G  
946.00 1.175E-02 ?(  1.314E-01 6.87E+02 1.35E+01 G  
880.52-1.942E-02 &   1.612E-01 5.12E+02 1.05E+01 G  
883.24-2.463E-03 %   1.608E-01 3.97E+03 9.70E+00 G  

Pb-212   N   3.8397E-01                                      5.12E+12             
238.63 3.840E-01  (P 3.359E-02 8.30E+00 4.36E+01 G  
300.09 8.294E-01 + P 3.164E-01 2.77E+01 3.18E+00 G  

Pb-214   N   4.1210E-01                                      5.84E+05             
351.93 4.174E-01 @(P 4.251E-02 9.91E+00 3.56E+01 G  
295.22 3.767E-01  (P 6.699E-02 1.48E+01 1.84E+01 G  
242.00 4.759E-01  (P 1.884E-01 3.04E+01 7.27E+00 G  

Ra-226   N   5.3505E-01                                      5.84E+05             
186.21 5.351E-01  (  4.236E-01 5.14E+01 3.56E+00 G  

Th-234   N   1.6156E-01                                      1.63E+12             
63.30-5.446E-02 %(  1.225E+00 1.37E+03 3.75E+00 G  
92.59 3.481E-01 ?(  5.453E-01 9.78E+01 4.34E+00 G  

Tl-208   N   1.4996E-01                                      5.12E+12             
583.19 1.468E-01  (  1.896E-02 1.43E+01 8.50E+01 G  
277.37 9.875E-02 -   1.779E-01 1.14E+02 6.60E+00 G  
860.53 1.716E-01 ?(  1.377E-01 5.60E+01 1.24E+01 G  

U-235    N   3.7801E-02                                      2.57E+11             
143.77 3.804E-02 &(  1.290E-01 2.09E+02 1.09E+01 G  
205.32-2.876E-02 &   2.678E-01 5.69E+02 5.02E+00 G  
163.36 9.703E-02 &(  2.676E-01 1.71E+02 5.08E+00 G  
185.72 3.248E-02  (  2.737E-02 5.43E+01 5.70E+01 G  

Energy duplication    
93.35 5.764E-01 ?   3.612E-01 4.10E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.32        92.         9.     0.003   295.43   5.703E-02   
Th-234      92.26       164.        19.     0.007   195.60   3.481E-01   
U-235       93.35       129.        42.     0.016    82.05   5.764E-01   
Eu-152     121.64       113.        -8.    -0.003   381.15  -1.800E-02   
Eu-154     122.87       118.       -14.    -0.005   220.18  -2.268E-02   
Pa-234     133.87        59.         9.     0.003   263.73   2.905E-02   
U-235      143.94        99.         7.     0.003   418.80   3.804E-02   
U-235      163.39        92.         8.     0.003   342.13   9.703E-02   
U-235      185.94       114.        30.     0.011   108.70   3.248E-02   
Ra-226     185.90       106.        30.     0.011   102.74   5.350E-01   
U-235      207.76        79.        -2.    -0.001  1138.20  -2.876E-02   
Eu-152     344.15        49.         3.     0.001   586.25   1.125E-02   
Pa-234     569.55        27.        -2.    -0.001   797.19  -2.443E-02   
Cs-137     661.67        25.         2.     0.001   663.11   3.493E-03   
Eu-152     779.89        23.        -1.     0.000  1222.63  -1.300E-02   
Eu-154     869.68        10.         2.     0.001   512.46   2.468E-02   
Pa-234     879.75        20.        -1.     0.000  1023.50  -1.942E-02   
Pa-234     946.16        19.         1.     0.000  1373.96   1.175E-02   
Eu-152     963.61        32.         4.     0.001   454.54   4.372E-02   
Eu-154     997.16        31.         1.     0.001  1074.10   2.537E-02   
Eu-154    1004.69        26.         1.     0.000  1079.27   1.370E-02   
Eu-152    1110.99        28.        -3.    -0.001   548.98  -4.080E-02   
Eu-154    1273.59        18.         1.     0.000  1416.11   5.394E-03   
Co-60     1333.09        13.         4.     0.001   273.51   9.071E-03   
Eu-152    1403.08         9.        -2.    -0.001   510.66  -1.911E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:32:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.6336E-01    4.6336E-01   1.1878E-01    1.2342E-01  6.765E-02
Am-241 #A    5.7018E-02    5.7026E-02   1.6847E-01    1.6853E-01  1.354E-01
Bi-212       5.4144E-01    5.4144E-01   4.4102E-01    4.4189E-01  2.538E-01
Bi-214       3.6028E-01    3.6030E-01   8.1162E-02    8.2762E-02  4.004E-02
Co-60  #A    8.9634E-03    9.0708E-03   2.4809E-02    2.4813E-02  1.903E-02
Cs-137 #A    3.4857E-03    3.4930E-03   2.3163E-02    2.3163E-02  1.868E-02
Eu-152 #A    2.2607E-02    2.2712E-02   8.4243E-02    8.4250E-02  5.343E-02
Eu-154 #A    1.3158E-02    1.3254E-02   6.7921E-02    6.7924E-02  9.976E-02
K-40         1.0801E+01    1.0801E+01   1.0099E+00    1.1460E+00  2.310E-01
Pa-234 #A    2.1681E-02    2.1681E-02   5.7178E-02    5.7432E-02  6.095E-02
Pb-212       3.8397E-01    3.8397E-01   6.5819E-02    7.1442E-02  3.359E-02
Pb-214       4.1209E-01    4.1210E-01   8.5491E-02    8.7636E-02  4.251E-02
Ra-226 #     5.3503E-01    5.3505E-01   5.4972E-01    5.5057E-01  4.236E-01
Th-234 #A    1.6156E-01    1.6156E-01   3.1602E-01    3.1639E-01  1.225E+00
Tl-208       1.4996E-01    1.4996E-01   4.2796E-02    4.3859E-02  1.896E-02
U-235  #A    3.7801E-02    3.7801E-02   4.1090E-02    4.1154E-02  1.290E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.311E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3112267E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

105 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-004                Received:        04/05/13                      
Lab ID:          244536-004                    Prepared:        04/08/13 13:56                
Matrix:          Soil                          Analyzed:        05/08/13 14:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06146 U        0.1398         0.1110            0.9     
Bismuth-212                          1.054            0.4577         0.2068                    
Bismuth-214                          0.3100           0.08376        0.04583                   
Cesium-137                           0.02007          0.02552        0.01881           0.07    
Cobalt-60                           -0.007416 U       0.03094        0.02457           0.03    
Europium-152                         0.05564          0.05365        0.04992           0.1     
Europium-154                         0.04161 U        0.04736        0.1783            0.2     
Lead-212                             0.3701           0.06787        0.03603                   
Lead-214                             0.4397           0.08204        0.03622                   
Potassium-40                        17.65             1.328          0.2988                    
Protactinium-234                     0.02790 U        0.06588        0.1017                    
Radium-226 (By Bismuth-214)          0.3100           0.08376        0.04583           0.2     
Thallium-208                         0.1323           0.03552        0.01417                   
Thorium-232 (By Actinium-228)        0.3681           0.1187         0.08449           0.9     
Thorium-234                          0.009188 U       1.300          1.070                     
Uranium-235                          0.04689 U        0.04525        0.1395            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244536-004                   Client ID : 12-PCT-322-004        

Seqnum : 1513184759008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_008                                Batch         : 197092                       Time      : 08-MAY-2013 14:45     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328.54 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.06146           0.1110       0.9       .13975           .13982           -0.039     u        

Bismuth-212                         1.054             0.2068                 .45769           .46086           0.062      u        

Bismuth-214                         0.3100            0.04583                .083761          .084939          0.0086     u        

Cesium-137                          0.02007           0.01881      0.07      .025521          .025537          0.0054     u        

Cobalt-60                           -0.007416         0.02457      0.03      .030938          .03094           -0.013     u        

Europium-152                        0.05564           0.04992      0.1       .053653          .053748          0.024      u        

Europium-154                        0.04161           0.1783       0.2       .047357          .047407          -0.021     u        

Lead-212                            0.3701            0.03603                .067865          .074449          0.0073     u        

Lead-214                            0.4397            0.03622                .082038          .08561           0.013      u        

Potassium-40                        17.65             0.2988                 1.3278           1.5967           -0.26      u        

Protactinium-234                    0.02790           0.1017                 .065881          .066246          0.032      u        

Radium-226 (By Bismuth-214)         0.3100            0.04583      0.2       .083761          .084939          0.0086     u        

Thallium-208                        0.1323            0.01417                .035524          .036536          0.010      u        

Thorium-232 (By Actinium-228)       0.3681            0.08449      0.9       .11872           .12168           0          u        

Thorium-234                         0.009188          1.070                  1.2996           1.2996           -0.29      u        

Uranium-235                         0.04689           0.1395       0.18      .045245          .045346          0.063      u        

u=use  

Page 1 of 1                                                                                                             1513184759008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-004          
Sample Description: 244536-004, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:34            Live Time: 2700   sec

Acquisition Time: 5/8/2013 14:45:15         Real Time: 2703   sec
Analysis Time: 5/8/2013 15:30            Dead Time: 0.10   %

Analysis Quantity: 3.285E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.681E-01      1.187E-01      1.217E-01      8.449E-02
Am-241    #AB    6.146E-02      1.397E-01      1.398E-01      1.110E-01
Bi-212           1.054E+00      4.577E-01      4.609E-01      2.068E-01
Bi-214           3.100E-01      8.376E-02      8.494E-02      4.583E-02
Co-60     #AB   -7.416E-03      3.094E-02      3.094E-02      2.457E-02
Cs-137    #      2.007E-02      2.552E-02      2.554E-02      1.881E-02
Eu-152    #      5.564E-02      5.365E-02      5.375E-02      4.992E-02
Eu-154    #AB    4.161E-02      4.736E-02      4.741E-02      1.783E-01
K-40             1.765E+01      1.328E+00      1.597E+00      2.988E-01
Pa-234    #AB    2.790E-02      6.588E-02      6.625E-02      1.017E-01
Pb-212           3.701E-01      6.787E-02      7.445E-02      3.603E-02
Pb-214           4.397E-01      8.204E-02      8.561E-02      3.622E-02
Ra-226    #      6.322E-01      5.428E-01      5.445E-01      4.116E-01
Th-234    #AB    9.188E-03      1.300E+00      1.300E+00      1.070E+00
Tl-208    #      1.323E-01      3.552E-02      3.654E-02      1.417E-02
U-235     #AB    4.689E-02      4.525E-02      4.535E-02      1.395E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.121E+01

Analyst: Chris Fluty
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Sample description                                             
244536-004, 197092                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_008.An1

Acquisition information
Start time:                 5/8/2013 14:45:15
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2854E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2854E+02) = 

8.2264E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0518

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.29       11. 113.69   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.97       55.  30.02   0.85  2.857E-02
77.18       82.  19.81   0.85  3.021E-02
93.54       14. 124.82   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.817E-01 U235  
93.35   5.760  1.817E-01 U235  

93.54       14. 124.82   0.87  3.990E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  1.817E-01 U235  

121.28       19.  78.07   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.962E-02 Eu154 
121.78  28.410  4.217E-02 Eu152 

121.33       17.  79.25   0.90  4.864E-02   121.78  28.410  3.703E-02 Eu152 
123.07  40.400  2.601E-02 Eu154 
123.07  40.400  2.601E-02 Eu154 

129.17       29.  39.95   0.70  4.936E-02
143.71        9. 180.76   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.770E-02 U235  
162.79       14. 105.15   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.663E-01 U235  
186.06       36.  42.93   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.322E-01 Ra226 
185.72  57.000  3.939E-02 U235  

186.07       33.  48.25   0.97  4.819E-02   185.72  57.000  3.609E-02 U235  
186.21   3.555  5.792E-01 Ra226 

238.60      235.   8.94   1.07  4.318E-02   238.63  43.600  3.701E-01 Pb212 
241.79       48.  29.44   1.02  4.285E-02   242.00   7.268  4.719E-01 Pb214 
277.86       13.  93.70   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.36      102.  15.86   0.87  3.812E-02   295.22  18.414  4.225E-01 Pb214 
300.03       20.  54.67   1.08  3.774E-02   300.09   3.180  5.105E-01 Pb212 
338.31       70.  22.78   0.32  3.494E-02   338.32  11.400  5.340E-01 Ac228 
344.40       14.  72.56   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  4.504E-02 Eu152 
351.93      182.   9.03   0.86  3.404E-02   351.93  35.600  4.420E-01 Pb214 
583.41       88.  13.43   0.74  2.416E-02   583.19  85.000  1.308E-01 Tl208 
609.47      120.  12.63   0.63  2.345E-02   609.31  45.490  3.215E-01 Bi214 
661.80       12.  63.58   1.40  2.217E-02   661.66  84.990  2.007E-02 Cs137 
720.07        5. 111.41   1.45  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  3.585E-02 Eu154 
727.12       48.  21.72   0.34  2.078E-02   727.33   6.650  1.054E+00 Bi212 
859.92        3. 294.68   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.24        6. 118.05   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  9.210E-02 Pa234 
911.48       45.  22.83   1.59  1.779E-02   911.20  26.200  2.959E-01 Ac228 
946.35        2. 465.26   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  2.149E-02 Pa234 
964.31        8.  97.77   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.015E-01 Eu152 
969.42       16.  53.94   1.62  1.704E-02   968.96  15.900  1.834E-01 Ac228 
996.19        4. 186.03   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  6.462E-02 Eu154 
1004.35       12.  56.90   1.65  1.661E-02  1004.72  17.860  1.204E-01 Eu154 

1004.72  17.860  1.204E-01 Eu154 
1120.44       21.  39.78   1.72  1.535E-02  1120.29  14.910  2.734E-01 Bi214 
1407.68        1. 871.13   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.475E-03 Eu152 
1460.81      785.   3.67   1.84  1.254E-02  1460.82  10.550  1.764E+01 K40   
1620.65        3. 144.05   1.94  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       17.  28.20   1.98  1.069E-02  1764.49  15.310  3.114E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.64    75.08       120.        41. 1.439E+03   83.28   0.634  -        
308.45    77.28        98.        72. 2.387E+03   46.22   1.058  -      s 
515.81   129.17        57.        29. 5.937E+02   81.52   0.698 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.54    60.29        73.        11.     0.004   227.39   0.835s
Ac-228    372.68    93.35       139.        14.     0.005   249.64   0.872D
U-235     372.68    93.35       139.        14.     0.005   249.64   0.872D
Eu-152    484.29   121.28       100.        19.     0.007   156.13   0.902s
Eu-154    484.49   121.33        79.        17.     0.006   158.51   0.904s
U-235     573.95   143.71       116.         9.     0.003   361.51   0.926s
U-235     650.20   162.79        98.        14.     0.005   210.29   0.946s
U-235     743.25   186.07       107.        33.     0.012    96.49   0.969 
Ra-226    743.22   186.06        98.        36.     0.013    85.86   0.970 
Pb-212    953.20   238.60        91.       229.     0.085    17.87   1.069 
Pb-214    965.98   241.79        74.        48.     0.018    58.89   1.020s
Tl-208   1110.17   277.86        67.        13.     0.005   187.40   1.061s
Pb-214   1180.12   295.36        63.        97.     0.036    31.72   0.869s
Pb-212   1198.79   300.03        60.        20.     0.007   109.34   1.084s
Ac-228   1351.85   338.31        57.        70.     0.026    45.56   0.322s
Eu-152   1376.17   344.40        41.        14.     0.005   145.13   1.126s
Pb-214   1406.28   351.93        38.       176.     0.065    18.05   0.864 
Pa-234   2274.18   568.97        36.        -4.    -0.002   408.83   1.328s
Tl-208   2331.94   583.41        17.        88.     0.033    26.86   0.738s
Bi-214   2436.18   609.47        47.       113.     0.042    25.26   0.634s
Cs-137   2645.49   661.80        25.        12.     0.005   127.17   1.404s
Eu-154   2878.61   720.07        12.         5.     0.002   222.82   1.452s
Bi-212   2906.81   727.12        16.        48.     0.018    43.43   0.342s
Tl-208   3438.15   859.92        27.         3.     0.001   589.37   1.552s
Eu-154   3487.43   872.23        31.        -2.    -0.001   677.38   1.561s
Pa-234   3519.46   880.24        20.         6.     0.002   236.10   1.566s
Ac-228   3644.48   911.48        31.        45.     0.017    45.66   1.587s
Pa-234   3784.01   946.35        29.         2.     0.001   930.52   1.610s
Eu-152   3855.92   964.31        28.         8.     0.003   195.54   1.622s
Ac-228   3876.35   969.42        31.        16.     0.006   107.88   1.625s
Eu-154   3983.51   996.19        22.         4.     0.001   372.06   1.642s
Eu-154   4016.16  1004.35        16.        12.     0.004   113.80   1.647s
Eu-152   4433.55  1108.62        28.        -1.     0.000  1290.91   1.712s
Bi-214   4480.87  1120.44        31.        21.     0.008    79.56   1.716s
Co-60    4691.83  1173.14        29.        -3.    -0.001   549.28   1.746s
Eu-154   5095.59  1273.98        23.        -3.    -0.001   482.76   1.798s
Co-60    5328.86  1332.23        21.        -3.    -0.001   417.21   1.826s
Eu-152   5631.06  1407.68        16.         1.     0.000  1742.27   1.860s
K-40     5843.84  1460.81        31.       766.     0.284     7.34   1.840 
Bi-212   6484.19  1620.65         9.         3.     0.001   288.10   1.940s
Bi-214   7059.29  1764.17        12.        17.     0.006    56.40   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6811E-01                                      5.12E+12             
911.20 2.959E-01 ?(  8.449E-02 2.28E+01 2.62E+01 G  
968.96 1.834E-01 -   1.448E-01 5.39E+01 1.59E+01 G  
338.32 5.340E-01  (  1.348E-01 2.28E+01 1.14E+01 G  

Energy duplication    
93.35 2.553E-01 ?   5.125E-01 1.25E+02 4.10E+00 XA 

Am-241   I   6.1459E-02                                      1.58E+05             
59.54 6.146E-02 ?(  1.110E-01 1.14E+02 3.59E+01 G  

Bi-212   N   1.0539E+00                                      5.12E+12             
727.33 1.054E+00  (  2.068E-01 2.17E+01 6.65E+00 G  
785.37-1.696E-02 &   1.849E+00 6.63E+03 1.11E+00 G  

1620.74 5.516E-01 &   1.205E+00 1.44E+02 1.51E+00 G  

Bi-214   N   3.1002E-01                                      5.84E+05             
609.31 3.215E-01  (P 4.583E-02 1.26E+01 4.55E+01 G  

1120.29 2.734E-01 ?(P 1.725E-01 3.98E+01 1.49E+01 G  
1764.49 3.114E-01 ?(P 1.507E-01 2.82E+01 1.53E+01 G  

Co-60    T  -7.4155E-03                                      1.93E+03             
1332.49-7.416E-03 ?(  2.457E-02 2.09E+02 1.00E+02 G  
1173.23-5.899E-03 +   2.606E-02 2.75E+02 9.98E+01 G  

Cs-137   I   2.0069E-02                                      1.10E+04             
661.66 2.007E-02  (  1.881E-02 6.36E+01 8.50E+01 G  

Eu-152   I   5.5644E-02                                      4.94E+03             
344.28 4.504E-02 &(  4.992E-02 7.26E+01 2.66E+01 G  
121.78 4.217E-02 ?(  5.184E-02 7.81E+01 2.84E+01 G  
778.90 1.978E-03 &   1.204E-01 3.70E+03 1.30E+01 G  
964.08 1.015E-01 ?(  1.527E-01 9.78E+01 1.45E+01 G  

1112.08-1.723E-02 -   1.813E-01 6.45E+02 1.34E+01 G  
1408.01 7.475E-03 -   1.062E-01 8.71E+02 2.09E+01 G  

Eu-154   I   4.1612E-02                                      3.14E+03             
873.18-3.256E-02 ?(  1.783E-01 3.39E+02 1.22E+01 G  
123.07 2.601E-02 ?(  3.229E-02 7.93E+01 4.04E+01 G  

1274.43-1.824E-02 +   7.035E-02 2.41E+02 3.49E+01 G  
723.30 3.585E-02 ?(  6.013E-02 1.11E+02 2.00E+01 G  

1004.72 1.204E-01 ?(  9.674E-02 5.69E+01 1.79E+01 G  
996.25 6.462E-02 ?(  1.902E-01 1.86E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.7645E+01                                      4.57E+11             
1460.82 1.764E+01  (P 2.988E-01 3.67E+00 1.06E+01 G  

Pa-234   N   2.7904E-02                                      1.63E+12             
131.30-4.372E-03 %(  1.017E-01 1.42E+03 1.82E+01 G  
569.50-5.725E-02 +   1.874E-01 2.04E+02 9.30E+00 G  
946.00 2.149E-02 ?(  1.624E-01 4.65E+02 1.35E+01 G  
880.52 9.210E-02 ?(  1.676E-01 1.18E+02 1.05E+01 G  
883.24-1.250E-04 %   1.904E-01 9.25E+04 9.70E+00 G  

Pb-212   N   3.7014E-01                                      5.12E+12             
238.63 3.701E-01  (P 3.603E-02 8.94E+00 4.36E+01 G  
300.09 5.105E-01 + P 4.567E-01 5.47E+01 3.18E+00 G  

Pb-214   N   4.3968E-01                                      5.84E+05             
351.93 4.420E-01  (P 3.622E-02 9.03E+00 3.56E+01 G  
295.22 4.225E-01 *(P 8.001E-02 1.59E+01 1.84E+01 G  
242.00 4.719E-01  (P 1.958E-01 2.94E+01 7.27E+00 G  

Ra-226   N   6.3219E-01                                      5.84E+05             
186.21 6.322E-01 ?(  4.116E-01 4.29E+01 3.56E+00 G  

Th-234   N   9.1884E-03                                      1.63E+12             
63.30 9.188E-03 %(  1.070E+00 7.07E+03 3.75E+00 G  
92.59 2.215E-02 &   4.970E-01 1.37E+03 4.34E+00 G  

Tl-208   N   1.3227E-01                                      5.12E+12             
583.19 1.308E-01 @(  1.417E-02 1.34E+01 8.50E+01 G  
277.37 1.506E-01 ?(  2.220E-01 9.37E+01 6.60E+00 G  
860.53 3.358E-02 -   1.593E-01 2.95E+02 1.24E+01 G  

U-235    N   4.6889E-02                                      2.57E+11             
143.77 4.770E-02 ?(  1.395E-01 1.81E+02 1.09E+01 G  
205.32-5.433E-03 &   2.623E-01 2.93E+03 5.02E+00 G  
163.36 1.663E-01 &(  2.785E-01 1.05E+02 5.08E+00 G  
185.72 3.609E-02 ?(  2.673E-02 4.82E+01 5.70E+01 G  

Energy duplication    
93.35 1.817E-01 ?   3.648E-01 1.25E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.29        73.        11.     0.004   227.39   6.146E-02   
U-235       93.35       139.        14.     0.005   249.64   1.817E-01   
Eu-152     121.28       100.        19.     0.007   156.13   4.217E-02   
Eu-154     121.33        79.        17.     0.006   158.51   2.601E-02   
U-235      143.71       116.         9.     0.003   361.51   4.770E-02   
U-235      162.79        98.        14.     0.005   210.29   1.663E-01   
U-235      186.07       107.        33.     0.012    96.49   3.609E-02   
Eu-152     344.40        41.        14.     0.005   145.13   4.504E-02   
Pa-234     568.97        36.        -4.    -0.002   408.83  -5.725E-02   
Cs-137     661.80        25.        12.     0.005   127.17   2.007E-02   
Eu-154     720.07        12.         5.     0.002   222.82   3.585E-02   
Eu-154     872.23        31.        -2.    -0.001   677.38  -3.256E-02   
Pa-234     880.24        20.         6.     0.002   236.10   9.210E-02   
Pa-234     946.35        29.         2.     0.001   930.52   2.149E-02   
Eu-152     964.31        28.         8.     0.003   195.54   1.015E-01   
Eu-154     996.19        22.         4.     0.001   372.06   6.462E-02   
Eu-154    1004.35        16.        12.     0.004   113.80   1.204E-01   
Eu-152    1108.62        28.        -1.     0.000  1290.91  -1.723E-02   
Co-60     1173.14        29.        -3.    -0.001   549.28  -5.899E-03   
Eu-154    1273.98        23.        -3.    -0.001   482.76  -1.824E-02   
Co-60     1332.23        21.        -3.    -0.001   417.21  -7.416E-03   
Eu-152    1407.68        16.         1.     0.000  1742.27   7.475E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 15:30:25
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6811E-01    3.6811E-01   1.1872E-01    1.2168E-01  8.449E-02
Am-241 #A    6.1450E-02    6.1459E-02   1.3975E-01    1.3982E-01  1.110E-01
Bi-212       1.0539E+00    1.0539E+00   4.5769E-01    4.6086E-01  2.068E-01
Bi-214       3.1000E-01    3.1002E-01   8.3761E-02    8.4939E-02  4.583E-02
Co-60  #A   -7.3276E-03   -7.4155E-03   3.0938E-02    3.0940E-02  2.457E-02
Cs-137 #     2.0027E-02    2.0069E-02   2.5521E-02    2.5537E-02  1.881E-02
Eu-152 #C    5.5385E-02    5.5644E-02   5.3653E-02    5.3748E-02  4.992E-02
Eu-154 #A    4.1309E-02    4.1612E-02   4.7357E-02    4.7407E-02  1.783E-01
K-40         1.7645E+01    1.7645E+01   1.3278E+00    1.5967E+00  2.988E-01
Pa-234 #A    2.7904E-02    2.7904E-02   6.5881E-02    6.6246E-02  1.017E-01
Pb-212       3.7014E-01    3.7014E-01   6.7865E-02    7.4449E-02  3.603E-02
Pb-214       4.3966E-01    4.3968E-01   8.2038E-02    8.5610E-02  3.622E-02
Ra-226 #     6.3216E-01    6.3219E-01   5.4281E-01    5.4450E-01  4.116E-01
Th-234 #A    9.1884E-03    9.1884E-03   1.2996E+00    1.2996E+00  1.070E+00
Tl-208 #     1.3227E-01    1.3227E-01   3.5524E-02    3.6536E-02  1.417E-02
U-235  #A    4.6889E-02    4.6889E-02   4.5245E-02    4.5346E-02  1.395E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     2.095E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 2.0950989E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-005                Received:        04/05/13                      
Lab ID:          244536-005                    Prepared:        04/08/13 14:32                
Matrix:          Soil                          Analyzed:        05/08/13 13:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.98 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.04217 U        0.1569         0.1266            0.9     
Bismuth-212                          0.7995           0.3452         0.1519                    
Bismuth-214                          0.2835           0.07398        0.03593                   
Cesium-137                          -0.006326 U       0.02289        0.01810           0.07    
Cobalt-60                            0.007833 U       0.01096        0.01545           0.03    
Europium-152                         0.02913 U        0.06259        0.04918           0.1     
Europium-154                         0.01018 U        0.06660        0.1432            0.2     
Lead-212                             0.2901           0.05903        0.02931                   
Lead-214                             0.4146           0.08540        0.03700                   
Potassium-40                         9.653            0.9797         0.2316                    
Protactinium-234                    -0.01315 U        0.03220        0.08139                   
Radium-226 (By Bismuth-214)          0.2835           0.07398        0.03593           0.2     
Thallium-208                         0.1094           0.03472        0.01630                   
Thorium-232 (By Actinium-228)        0.4188           0.1065         0.05852           0.9     
Thorium-234                          0.5894 U         1.263          1.005                     
Uranium-235                          0.05012 U        0.03411        0.1375            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-005                   Client ID : 12-PCT-322-005        

Seqnum : 1533184774007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_007                                Batch         : 197092                       Time      : 08-MAY-2013 13:57     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.98 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.04217          0.1266       0.9       .15691           .15694           -0.039     u        

Bismuth-212                         0.7995            0.1519                 .34517           .34759           0.062      u        

Bismuth-214                         0.2835            0.03593                .073981          .075071          0.0086     u        

Cesium-137                          -0.006326         0.01810      0.07      .022892          .022894          0.0054     u        

Cobalt-60                           0.007833          0.01545      0.03      .010958          .010964          -0.013     u        

Europium-152                        0.02913           0.04918      0.1       .062592          .062608          0.024      u        

Europium-154                        0.01018           0.1432       0.2       .066597          .066599          -0.021     u        

Lead-212                            0.2901            0.02931                .059033          .062653          0.0073     u        

Lead-214                            0.4146            0.03700                .085397          .08757           0.013      u        

Potassium-40                        9.653             0.2316                 .97968           1.0928           -0.26      u        

Protactinium-234                    -0.01315          0.08139                .032201          .032367          0.032      u        

Radium-226 (By Bismuth-214)         0.2835            0.03593      0.2       .073981          .075071          0.0086     u        

Thallium-208                        0.1094            0.01630                .03472           .035419          0.010      u        

Thorium-232 (By Actinium-228)       0.4188            0.05852      0.9       .10648           .1107            0          u        

Thorium-234                         0.5894            1.005                  1.2626           1.2638           -0.29      u        

Uranium-235                         0.05012           0.1375       0.18      .034114          .034249          0.063      u        

u=use  

Page 1 of 1                                                                                                             1533184774007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-005          
Sample Description: 244536-005, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:27            Live Time: 2700   sec

Acquisition Time: 5/8/2013 13:57:41         Real Time: 2705   sec
Analysis Time: 5/8/2013 14:42            Dead Time: 0.17   %

Analysis Quantity: 3.310E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.188E-01      1.065E-01      1.107E-01      5.852E-02
Am-241    #AB   -4.217E-02      1.569E-01      1.569E-01      1.266E-01
Bi-212           7.995E-01      3.452E-01      3.476E-01      1.519E-01
Bi-214    #      2.835E-01      7.398E-02      7.507E-02      3.593E-02
Co-60     #AB    7.833E-03      1.096E-02      1.096E-02      1.545E-02
Cs-137    #AB   -6.326E-03      2.289E-02      2.289E-02      1.810E-02
Eu-152    #AB    2.913E-02      6.259E-02      6.261E-02      4.918E-02
Eu-154    #AB    1.018E-02      6.660E-02      6.660E-02      1.432E-01
K-40             9.653E+00      9.797E-01      1.093E+00      2.316E-01
Pa-234    #AB   -1.315E-02      3.220E-02      3.237E-02      8.139E-02
Pb-212           2.901E-01      5.903E-02      6.265E-02      2.931E-02
Pb-214           4.146E-01      8.540E-02      8.757E-02      3.700E-02
Ra-226           8.366E-01      6.260E-01      6.278E-01      4.093E-01
Th-234    #AB    5.894E-01      1.263E+00      1.264E+00      1.005E+00
Tl-208           1.094E-01      3.472E-02      3.542E-02      1.630E-02
U-235     #AB    5.012E-02      3.411E-02      3.425E-02      1.375E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.349E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

Sample description                                             
244536-005, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_007.An1

Acquisition information
Start time:                 5/8/2013 13:57:41
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3098E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3098E+02) = 

8.1658E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0907

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.18       13. 107.10   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.05       72.  24.54   1.26  2.926E-02
93.36       19.  66.08   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.645E-01 Ac228 
93.35   5.760  2.594E-01 U235  

93.51       17.  93.82   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  3.113E-01 Ac228 

122.11       13. 107.70   0.86  4.840E-02
186.16       48.  37.41   0.61  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.366E-01 Ra226 
185.72  57.000  5.213E-02 U235  

186.16       45.  34.03   0.93  4.855E-02   185.72  57.000  4.925E-02 U235  
186.21   3.555  7.904E-01 Ra226 

198.04        8. 109.18   0.65  4.746E-02
205.69       13.  98.28   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.724E-01 U235  
238.58      180.   9.42   0.99  4.349E-02   238.63  43.600  2.803E-01 Pb212 
241.94       45.  28.77   0.99  4.316E-02   242.00   7.268  4.341E-01 Pb214 
277.42        9. 126.60   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.04       73.  18.06   0.57  3.831E-02   295.22  18.414  2.998E-01 Pb214 
299.89        9. 103.79   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.44       51.  26.09   0.78  3.500E-02   338.32  11.400  3.866E-01 Ac228 
351.89      165.  10.01   1.08  3.408E-02   351.93  35.600  4.000E-01 Pb214 
568.86        3. 253.94   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.29       72.  15.00   0.64  2.394E-02   583.19  85.000  1.068E-01 Tl208 
609.42      106.  12.14   0.73  2.322E-02   609.31  45.490  2.835E-01 Bi214 
727.09       34.  20.04   0.90  2.051E-02   727.33   6.650  7.617E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.76        7.  85.55   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.68       10.  69.78   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
911.58       66.  16.87   0.74  1.750E-02   911.20  26.200  4.320E-01 Ac228 
964.09        7. 107.43   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.82       37.  22.12   0.55  1.675E-02   968.96  15.900  4.202E-01 Ac228 

1004.80        2. 414.90   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.31       16.  46.68   1.72  1.507E-02  1120.29  14.910  2.122E-01 Bi214 
1172.00        8.  69.95   1.75  1.456E-02  1173.23  99.850  1.603E-02 Co60  
1274.58        2. 327.26   1.80  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.83      414.   4.90   1.90  1.229E-02  1460.82  10.550  9.653E+00 K40   
1620.58        1. 293.87   1.94  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.34       10.  37.78   1.98  1.048E-02  1764.49  15.310  1.927E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.36    77.05       113.        72. 2.450E+03   49.08   1.259  -      s 
791.96   198.04        37.         8. 1.707E+02  218.36   0.652  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.54    59.82        85.        -7.    -0.003   372.10   0.783s
Th-234    252.94    63.18        90.        13.     0.005   214.20   0.788s
U-235     373.53    93.35       113.        17.     0.006   187.65   0.823D
Ac-228    373.53    93.35        73.        19.     0.007   132.17   0.823D
Eu-152    488.46   122.11        98.        13.     0.005   215.40   0.856s
Pa-234    522.80   130.70       109.       -12.    -0.005   244.81   0.867s
U-235     744.49   186.16        95.        45.     0.017    68.07   0.928s
Ra-226    744.48   186.16       100.        48.     0.018    74.83   0.611s
U-235     822.56   205.69        80.        13.     0.005   196.56   0.950s
Pb-212    953.84   238.54        62.       182.     0.067    19.87   0.976 
Pb-214    967.26   241.89        62.        50.     0.019    55.87   0.566s
Tl-208   1109.27   277.42        64.         9.     0.003   253.20   1.027s
Pb-214   1179.70   295.04        39.        70.     0.026    36.12   0.565s
Pb-212   1199.09   299.89        51.         9.     0.003   207.57   1.051 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1353.19   338.44        42.        51.     0.019    52.17   0.778s
Pb-214   1406.98   351.89        41.       160.     0.059    20.03   1.080s
Pa-234   2274.49   568.86        31.         3.     0.001   507.89   1.313s
Tl-208   2332.17   583.29        22.        72.     0.027    30.00   0.642s
Bi-214   2436.64   609.42        29.        99.     0.037    24.28   0.735s
Cs-137   2639.77   660.21        23.        -4.    -0.001   361.90   1.393s
Eu-154   2897.94   724.77        41.       -10.    -0.004   188.27   1.443s
Bi-212   2907.22   727.09         9.        34.     0.013    40.09   0.903s
Bi-212   3141.89   785.76        20.         7.     0.003   171.09   1.492s
Tl-208   3441.54   860.68        19.        10.     0.004   139.57   1.549s
Pa-234   3517.85   879.76        16.        -1.     0.000   928.12   1.563s
Pa-234   3533.63   883.70        17.        -3.    -0.001   415.73   1.565s
Ac-228   3645.15   911.58        14.        66.     0.024    33.73   0.744s
Eu-152   3855.19   964.09        23.         7.     0.002   214.86   1.621s
Ac-228   3874.11   968.82        10.        37.     0.014    44.25   0.549s
Eu-154   3985.82   996.75        29.        -4.    -0.002   362.92   1.643s
Eu-154   4018.02  1004.80        29.         2.     0.001   829.80   1.648s
Eu-152   4446.11  1111.80        21.        -2.    -0.001   854.42   1.714s
Bi-214   4480.15  1120.31        19.        16.     0.006    93.36   1.719s
Co-60    4686.95  1172.00        10.         8.     0.003   139.90   1.749s
Eu-154   5097.42  1274.58        13.         2.     0.001   654.51   1.802s
K-40     5842.75  1460.83        18.       414.     0.153     9.79   1.896 
Bi-212   6482.15  1620.58         8.         1.     0.001   587.74   1.939s
Bi-214   7057.64  1764.34        11.        10.     0.004    75.56   1.977s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1881E-01                                      5.12E+12             
911.20 4.320E-01 @(  5.852E-02 1.69E+01 2.62E+01 G  
968.96 4.202E-01  (  8.367E-02 2.21E+01 1.59E+01 G  
338.32 3.866E-01  (  1.145E-01 2.61E+01 1.14E+01 G  

Energy duplication    
93.35 3.645E-01     3.727E-01 6.61E+01 4.10E+00 XA 

Am-241   I  -4.2169E-02                                      1.58E+05             
59.54-4.217E-02 ?(  1.266E-01 1.86E+02 3.59E+01 G  

Bi-212   N   7.9952E-01                                      5.12E+12             
727.33 7.617E-01  (P 1.519E-01 2.00E+01 6.65E+00 G  
785.37 1.026E+00 ?(P 1.443E+00 8.55E+01 1.11E+00 G  

1620.74 2.555E-01 -   1.186E+00 2.94E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.8348E-01                                      5.84E+05             
609.31 2.835E-01  (P 3.593E-02 1.21E+01 4.55E+01 G  

1120.29 2.122E-01 -   1.374E-01 4.67E+01 1.49E+01 G  
1764.49 1.927E-01 - P 1.457E-01 3.78E+01 1.53E+01 G  

Co-60    T   7.8325E-03                                      1.93E+03             
1332.49-3.567E-04 &(  1.545E-02 2.64E+03 1.00E+02 G  
1173.23 1.603E-02 ?(  1.581E-02 7.00E+01 9.98E+01 G  

Cs-137   I  -6.3255E-03                                      1.10E+04             
661.66-6.325E-03 &(  1.810E-02 1.81E+02 8.50E+01 G  

Eu-152   I   2.9132E-02                                      4.94E+03             
344.28-1.211E-03 &(  4.918E-02 2.47E+03 2.66E+01 G  
121.78 2.969E-02 ?(  5.096E-02 1.08E+02 2.84E+01 G  
778.90 5.724E-03 &   1.240E-01 1.32E+03 1.30E+01 G  
964.08 8.369E-02 ?(  1.382E-01 1.07E+02 1.45E+01 G  

1112.08-2.299E-02 &   1.589E-01 4.27E+02 1.34E+01 G  
1408.01 1.895E-03 %   4.957E-02 1.61E+03 2.09E+01 G  

Eu-154   I   1.0175E-02                                      3.14E+03             
873.18-3.173E-03 %(  1.432E-01 2.75E+03 1.22E+01 G  
123.07-8.222E-04 %   2.852E-02 2.11E+03 4.04E+01 G  

1274.43 1.014E-02 ?(  5.302E-02 3.27E+02 3.49E+01 G  
723.30-7.564E-02 +   1.107E-01 9.41E+01 2.00E+01 G  

1004.72 1.935E-02 &(  1.302E-01 4.15E+02 1.79E+01 G  
996.25-7.627E-02 +   2.199E-01 1.81E+02 1.05E+01 G  

K-40     N   9.6533E+00                                      4.57E+11             
1460.82 9.653E+00  (P 2.316E-01 4.90E+00 1.06E+01 G  

Pa-234   N  -1.3154E-02                                      1.63E+12             
131.30-4.149E-02 ?(  8.139E-02 1.22E+02 1.82E+01 G  
569.50 4.230E-02 ?(  1.726E-01 2.54E+02 9.30E+00 G  
946.00 5.456E-03 %   1.361E-01 1.52E+03 1.35E+01 G  
880.52-1.992E-02 +   1.494E-01 4.64E+02 1.05E+01 G  
883.24-5.028E-02 +   1.652E-01 2.08E+02 9.70E+00 G  

Pb-212   N   2.9010E-01                                      5.12E+12             
238.63 2.901E-01  (P 2.931E-02 9.94E+00 4.36E+01 G  
300.09 2.183E-01 - P 4.182E-01 1.04E+02 3.18E+00 G  

Pb-214   N   4.1459E-01                                      5.84E+05             
351.93 4.000E-01 @(P 3.700E-02 1.00E+01 3.56E+01 G  
295.22 2.998E-01 - P 6.250E-02 1.81E+01 1.84E+01 G  
242.00 4.861E-01  (  1.764E-01 2.79E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.3657E-01                                      5.84E+05             
186.21 8.366E-01  (  4.093E-01 3.74E+01 3.56E+00 G  

Th-234   N   5.8944E-01                                      1.63E+12             
63.30 5.894E-01 ?(  1.005E+00 1.07E+02 3.75E+00 G  
92.59 8.228E-03 %   4.528E-01 3.34E+03 4.34E+00 G  

Tl-208   N   1.0939E-01                                      5.12E+12             
583.19 1.068E-01  (P 1.630E-02 1.50E+01 8.50E+01 G  
277.37 1.005E-01 ?(P 2.145E-01 1.27E+02 6.60E+00 G  
860.53 1.321E-01 ?(  1.352E-01 6.98E+01 1.24E+01 G  

U-235    N   5.0117E-02                                      2.57E+11             
143.77-1.493E-03 &(  1.375E-01 5.59E+03 1.09E+01 G  
205.32 1.724E-01 &(  2.681E-01 9.83E+01 5.02E+00 G  
163.36 3.228E-03 %   2.822E-01 5.31E+03 5.08E+00 G  
185.72 4.925E-02  (  2.483E-02 3.40E+01 5.70E+01 G  

Energy duplication    
93.35 2.216E-01     3.306E-01 9.38E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.82        85.        -7.    -0.003   372.10  -4.217E-02   
U-235       93.35       113.        17.     0.006   187.65   2.216E-01   
Eu-152     122.11        98.        13.     0.005   215.40   2.969E-02   
Pa-234     130.70       109.       -12.    -0.005   244.81  -4.149E-02   
U-235      186.16        95.        45.     0.017    68.07   4.925E-02   
U-235      205.69        80.        13.     0.005   196.56   1.724E-01   
Pa-234     568.86        31.         3.     0.001   507.89   4.230E-02   
Cs-137     660.21        23.        -4.    -0.001   361.90  -6.325E-03   
Eu-154     724.77        41.       -10.    -0.004   188.27  -7.564E-02   
Pa-234     879.76        16.        -1.     0.000   928.12  -1.992E-02   
Pa-234     883.70        17.        -3.    -0.001   415.73  -5.028E-02   
Eu-152     964.09        23.         7.     0.002   214.86   8.369E-02   
Eu-154     996.75        29.        -4.    -0.002   362.92  -7.627E-02   
Eu-154    1004.80        29.         2.     0.001   829.80   1.935E-02   
Eu-152    1111.80        21.        -2.    -0.001   854.42  -2.299E-02   
Co-60     1172.00        10.         8.     0.003   139.90   1.603E-02   
Eu-154    1274.58        13.         2.     0.001   654.51   1.014E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1881E-01    4.1881E-01   1.0648E-01    1.1070E-01  5.852E-02
Am-241 #A   -4.2163E-02   -4.2169E-02   1.5691E-01    1.5694E-01  1.266E-01
Bi-212       7.9952E-01    7.9952E-01   3.4517E-01    3.4759E-01  1.519E-01
Bi-214 #     2.8347E-01    2.8348E-01   7.3981E-02    7.5071E-02  3.593E-02
Co-60  #A    7.7397E-03    7.8325E-03   1.0958E-02    1.0964E-02  1.545E-02
Cs-137 #A   -6.3123E-03   -6.3255E-03   2.2892E-02    2.2894E-02  1.810E-02
Eu-152 #A    2.8997E-02    2.9132E-02   6.2592E-02    6.2608E-02  4.918E-02
Eu-154 #A    1.0101E-02    1.0175E-02   6.6597E-02    6.6599E-02  1.432E-01
K-40         9.6533E+00    9.6533E+00   9.7968E-01    1.0928E+00  2.316E-01
Pa-234 #A   -1.3154E-02   -1.3154E-02   3.2201E-02    3.2367E-02  8.139E-02
Pb-212       2.9010E-01    2.9010E-01   5.9033E-02    6.2653E-02  2.931E-02
Pb-214       4.1457E-01    4.1459E-01   8.5397E-02    8.7570E-02  3.700E-02
Ra-226       8.3654E-01    8.3657E-01   6.2600E-01    6.2782E-01  4.093E-01
Th-234 #A    5.8944E-01    5.8944E-01   1.2626E+00    1.2638E+00  1.005E+00
Tl-208       1.0939E-01    1.0939E-01   3.4720E-02    3.5419E-02  1.630E-02
U-235  #A    5.0117E-02    5.0117E-02   3.4114E-02    3.4249E-02  1.375E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:42:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_007.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.7 keV)     1.281E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.7 keV) 1.2805706E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

127 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-006                Received:        04/05/13                      
Lab ID:          244536-006                    Prepared:        04/08/13 14:37                
Matrix:          Soil                          Analyzed:        05/08/13 13:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:21                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.08573 U        0.1798        0.1429            0.9     
Bismuth-212                          0.2418 U         0.3853        0.3171                    
Bismuth-214                          0.3443           0.09055       0.04302                   
Cesium-137                           0.0005090 U      0.02533       0.02081           0.07    
Cobalt-60                            0.006660 U       0.02279       0.02403           0.03    
Europium-152                         0.01008 U        0.01470       0.06694           0.1     
Europium-154                        -0.04826 U        0.2056        0.1636            0.2     
Lead-212                             0.3203           0.07002       0.03813                   
Lead-214                             0.4141           0.09450       0.04630                   
Potassium-40                         9.973            1.034         0.2736                    
Protactinium-234                     0.04216 U        0.1115        0.08391                   
Radium-226 (By Bismuth-214)          0.3443           0.09055       0.04302           0.2     
Thallium-208                         0.1396           0.03592       0.01368                   
Thorium-232 (By Actinium-228)        0.4746           0.1151        0.03695           0.9     
Thorium-234                          0.9663 U         0.7130        1.128                     
Uranium-235                          0.03853 U        0.02918       0.08937           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-006                   Client ID : 12-PCT-322-006        

Seqnum : 1523184761007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_007                                Batch         : 197092                       Time      : 08-MAY-2013 13:56     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.4 g                      Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.08573          0.1429       0.9       .1798            .17991           -0.039     u        

Bismuth-212                         0.2418            0.3171                 .3853            .3855            0.062      u        

Bismuth-214                         0.3443            0.04302                .090546          .091858          0.0086     u        

Cesium-137                          0.0005090         0.02081      0.07      .025334          .025334          0.0054     u        

Cobalt-60                           0.006660          0.02403      0.03      .022792          .022794          -0.013     u        

Europium-152                        0.01008           0.06694      0.1       .014699          .014707          0.024      u        

Europium-154                        -0.04826          0.1636       0.2       .20559           .20561           -0.021     u        

Lead-212                            0.3203            0.03813                .070015          .073751          0.0073     u        

Lead-214                            0.4141            0.04630                .094495          .096458          0.013      u        

Potassium-40                        9.973             0.2736                 1.0338           1.1485           -0.26      u        

Protactinium-234                    0.04216           0.08391                .1115            .11199           0.032      u        

Radium-226 (By Bismuth-214)         0.3443            0.04302      0.2       .090546          .091858          0.0086     u        

Thallium-208                        0.1396            0.01368                .035916          .03701           0.010      u        

Thorium-232 (By Actinium-228)       0.4746            0.03695      0.9       .11514           .12014           0          u        

Thorium-234                         0.9663            1.128                  .71304           .71886           -0.29      u        

Uranium-235                         0.03853           0.08937      0.18      .029184          .029278          0.063      u        

u=use  

Page 1 of 1                                                                                                             1523184761007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-006          
Sample Description: 244536-006, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:21            Live Time: 2700   sec

Acquisition Time: 5/8/2013 13:56:03         Real Time: 2704   sec
Analysis Time: 5/8/2013 14:41            Dead Time: 0.13   %

Analysis Quantity: 3.184E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.746E-01      1.151E-01      1.201E-01      3.695E-02
Am-241    #AB   -8.573E-02      1.798E-01      1.799E-01      1.429E-01
Bi-212    #AB    2.418E-01      3.853E-01      3.855E-01      3.171E-01
Bi-214           3.443E-01      9.055E-02      9.186E-02      4.302E-02
Co-60     #AB    6.660E-03      2.279E-02      2.279E-02      2.403E-02
Cs-137    #AB    5.090E-04      2.533E-02      2.533E-02      2.081E-02
Eu-152    #AB    1.008E-02      1.470E-02      1.471E-02      6.694E-02
Eu-154    #AB   -4.826E-02      2.056E-01      2.056E-01      1.636E-01
K-40             9.973E+00      1.034E+00      1.148E+00      2.736E-01
Pa-234    #AB    4.216E-02      1.115E-01      1.120E-01      8.391E-02
Pb-212           3.203E-01      7.002E-02      7.375E-02      3.813E-02
Pb-214           4.141E-01      9.449E-02      9.646E-02      4.630E-02
Ra-226           8.923E-01      5.626E-01      5.649E-01      3.675E-01
Th-234    #AB    9.663E-01      7.130E-01      7.189E-01      1.128E+00
Tl-208           1.396E-01      3.592E-02      3.701E-02      1.368E-02
U-235     #AB    3.853E-02      2.918E-02      2.928E-02      8.937E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.386E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:41:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_007.An1               

Sample description                                             
244536-006, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_007.An1

Acquisition information
Start time:                 5/8/2013 13:56:03
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1840E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1840E+02) = 

8.4884E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:41:13
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1213

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.18       23.  62.80   0.88  1.671E-02    63.30   3.750  1.156E+00 Th234 

63.30   3.750  1.156E+00 Th234 
76.86       77.  24.90   0.83  2.742E-02
93.15       46.  34.60   0.54  3.718E-02    92.59   4.343  8.966E-01 Th234 

93.35   5.760  6.694E-01 U235  
93.35   4.100  9.404E-01 Ac228 
93.35   5.760  6.694E-01 U235  

93.32       41.  38.75   0.90  3.682E-02    92.59   4.343  8.026E-01 Th234 
93.35   5.760  5.991E-01 U235  
93.35   4.100  8.417E-01 Ac228 
92.59   4.343  8.026E-01 Th234 

93.34       36.  45.20   0.91  3.718E-02    92.59   4.343  7.023E-01 Th234 
93.35   5.760  5.243E-01 U235  
93.35   4.100  7.366E-01 Ac228 

121.62       12. 103.86   0.93  4.597E-02   121.78  28.410    PBC<MDA Eu152 
131.39        6. 221.55   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
185.85       47.  31.52   0.43  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.923E-01 Ra226 
185.95       39.  37.88   0.99  4.662E-02   185.72  57.000  4.661E-02 U235  

186.21   3.555  7.479E-01 Ra226 
185.72  57.000  4.661E-02 U235  

238.67      200.   9.11   1.03  4.202E-02   238.63  43.600  3.307E-01 Pb212 
241.93       55.  25.40   1.03  4.173E-02   242.00   7.268  5.668E-01 Pb214 
277.61        9. 120.54   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.21       94.  15.69   1.05  3.721E-02   295.22  18.414  4.136E-01 Pb214 
300.85       13.  60.28   1.08  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.10       38.  29.01   0.85  3.412E-02   338.32  11.400  3.080E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
352.03      161.  10.85   0.84  3.324E-02   351.93  35.600  4.066E-01 Pb214 
583.11       89.  12.86   0.96  2.358E-02   583.19  85.000  1.396E-01 Tl208 
609.24      121.  11.84   1.22  2.288E-02   609.31  45.490  3.283E-01 Bi214 
727.66       11.  79.67   1.43  2.025E-02   727.33   6.650    PBC<MDA Bi212 
785.44        1. 776.75   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.57       28.  22.98   0.75  1.803E-02   860.53  12.400  3.910E-01 Tl208 
911.04       68.  12.69   0.42  1.732E-02   911.20  26.200  4.695E-01 Ac228 
945.59        5. 144.43   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.18       40.  20.37   0.40  1.658E-02   968.96  15.900  4.829E-01 Ac228 

1120.22        8.  64.29   1.74  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1174.19        4. 196.84   1.78  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1333.82        2. 279.94   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.74        3. 152.56   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.88      427.   4.95   1.92  1.219E-02  1460.82  10.550  9.973E+00 K40   
1764.63       20.  24.29   2.20  1.039E-02  1764.49  15.310  3.917E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.51    76.86       122.        77. 2.815E+03   49.80   0.830  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.85    58.92        89.       -13.    -0.005   209.74   0.876s
Th-234    252.87    63.18        93.        23.     0.009   125.60   0.879 
Th-234    373.29    93.32       105.        41.     0.015    77.49   0.905s
U-235     373.43    93.35       112.        36.     0.013    90.39   0.905D
Ac-228    373.43    93.35        88.        46.     0.017    69.20   0.544D
Eu-152    486.38   121.62        78.        12.     0.005   207.72   0.930s
Eu-154    493.15   123.31       113.       -11.    -0.004   271.12   0.931s
Pa-234    525.43   131.39        97.         6.     0.002   443.09   0.938s
U-235     653.26   163.37        90.       -10.    -0.004   289.68   0.966s
U-235     743.51   185.95        92.        39.     0.015    75.75   0.985s
Ra-226    743.12   185.85        69.        47.     0.017    63.04   0.432s
U-235     819.51   204.97        93.        -5.    -0.002   515.47   1.002s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.04   238.63        91.       185.     0.069    20.98   1.179 
Pb-214    967.48   241.99       111.        44.     0.016    74.62   1.033s
Tl-208   1109.87   277.61        50.         9.     0.003   241.08   1.063 
Pb-214   1180.21   295.21        50.        90.     0.033    31.38   1.053s
Pb-212   1202.76   300.85        38.        13.     0.005   120.56   1.083 
Ac-228   1351.67   338.10        38.        38.     0.014    58.02   0.852 
Eu-152   1379.30   345.01        67.       -10.    -0.004   235.06   1.120s
Pb-214   1407.33   352.03        56.       153.     0.057    21.69   0.842s
Tl-208   2331.25   583.11        14.        89.     0.033    25.72   0.958s
Bi-214   2435.71   609.24        37.       109.     0.040    23.68   1.217 
Bi-212   2909.30   727.66        34.        11.     0.004   159.34   1.434s
Bi-212   3140.40   785.44        23.         1.     0.000  1553.50   1.480s
Tl-208   3440.88   860.57         4.        28.     0.010    45.96   0.746s
Eu-154   3491.38   873.19        23.        -3.    -0.001   425.99   1.549s
Pa-234   3531.93   883.33        26.        -2.    -0.001   883.95   1.557s
Ac-228   3642.77   911.04         5.        68.     0.025    25.37   0.420s
Pa-234   3781.01   945.59        22.         5.     0.002   288.86   1.606s
Ac-228   3875.38   969.18        10.        40.     0.015    40.74   0.405s
Eu-154   3985.80   996.78        20.        -2.    -0.001   582.39   1.645s
Eu-152   4456.59  1114.45        16.        -1.     0.000  1552.51   1.733s
Bi-214   4479.66  1120.22        24.         8.     0.003   128.59   1.740s
Co-60    4695.61  1174.19        23.         4.     0.001   393.68   1.780s
Co-60    5334.44  1333.82        18.         2.     0.001   559.87   1.898s
Eu-152   5634.32  1408.74        12.         3.     0.001   305.13   1.953s
K-40     5843.02  1460.88        23.       408.     0.151     9.90   1.925 
Bi-214   7059.16  1764.63         7.        20.     0.007    48.58   2.205s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7458E-01                                      5.12E+12             
911.20 4.695E-01  (P 3.695E-02 1.27E+01 2.62E+01 G  
968.96 4.829E-01  (  8.563E-02 2.04E+01 1.59E+01 G  
338.32 3.080E-01 - P 1.160E-01 2.90E+01 1.14E+01 G  

Energy duplication    
93.35 9.404E-01 +   4.518E-01 3.46E+01 4.10E+00 XA 

Am-241   I  -8.5728E-02                                      1.58E+05             
59.54-8.573E-02 ?(  1.429E-01 1.05E+02 3.59E+01 G  

Bi-212   N   2.4181E-01                                      5.12E+12             
727.33 2.607E-01 ?(  3.171E-01 7.97E+01 6.65E+00 G  
785.37 1.287E-01 ?(  1.631E+00 7.77E+02 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   4.336E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.4427E-01                                      5.84E+05             
609.31 3.283E-01  (P 4.302E-02 1.18E+01 4.55E+01 G  

1120.29 1.174E-01 - P 1.626E-01 6.43E+01 1.49E+01 G  
1764.49 3.917E-01 ?(P 1.222E-01 2.43E+01 1.53E+01 G  

Co-60    T   6.6602E-03                                      1.93E+03             
1332.49 5.368E-03 ?(  2.403E-02 2.80E+02 1.00E+02 G  
1173.23 7.954E-03 ?(  2.485E-02 1.97E+02 9.98E+01 G  

Cs-137   I   5.0901E-04                                      1.10E+04             
661.66 5.090E-04 &(  2.081E-02 2.49E+03 8.50E+01 G  

Eu-152   I   1.0077E-02                                      4.94E+03             
344.28-3.587E-02 ?(  6.694E-02 1.18E+02 2.66E+01 G  
121.78 3.014E-02 ?(  4.963E-02 1.04E+02 2.84E+01 G  
778.90-4.313E-04 %   1.349E-01 1.90E+04 1.30E+01 G  
964.08-7.161E-04 &   1.252E-01 1.06E+04 1.45E+01 G  

1112.08-1.138E-02 +   1.439E-01 7.76E+02 1.34E+01 G  
1408.01 4.133E-02 ?(  9.714E-02 1.53E+02 2.09E+01 G  

Eu-154   I  -4.8262E-02                                      3.14E+03             
873.18-4.826E-02 ?(  1.636E-01 2.13E+02 1.22E+01 G  
123.07-1.932E-02 +   4.210E-02 1.36E+02 4.04E+01 G  

1274.43-1.310E-03 %   7.035E-02 3.27E+03 3.49E+01 G  
723.30 1.504E-03 &   1.131E-01 4.57E+03 2.00E+01 G  

1004.72 4.714E-04 %   1.212E-01 1.56E+04 1.79E+01 G  
996.25-4.136E-02 +   1.931E-01 2.91E+02 1.05E+01 G  

K-40     N   9.9731E+00                                      4.57E+11             
1460.82 9.973E+00  (P 2.736E-01 4.95E+00 1.06E+01 G  

Pa-234   N   4.2159E-02                                      1.63E+12             
131.30 2.336E-02 ?(  8.391E-02 2.22E+02 1.82E+01 G  
569.50-3.920E-03 &   1.722E-01 2.67E+03 9.30E+00 G  
946.00 6.750E-02 ?(  1.525E-01 1.44E+02 1.35E+01 G  
880.52 4.224E-03 %   2.005E-01 2.89E+03 1.05E+01 G  
883.24-3.036E-02 +   2.176E-01 4.42E+02 9.70E+00 G  

Pb-212   N   3.2030E-01                                      5.12E+12             
238.63 3.175E-01  (P 3.813E-02 1.05E+01 4.36E+01 G  
300.09 3.580E-01  (P 3.843E-01 6.03E+01 3.18E+00 G  

Pb-214   N   4.1409E-01                                      5.84E+05             
351.93 4.066E-01  (P 4.630E-02 1.08E+01 3.56E+01 G  
295.22 4.136E-01 @(P 7.550E-02 1.57E+01 1.84E+01 G  
242.00 4.520E-01 ?(P 2.544E-01 3.73E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.9234E-01                                      5.84E+05             
186.21 8.923E-01  (  3.675E-01 3.15E+01 3.56E+00 G  

Th-234   N   9.6629E-01                                      1.63E+12             
63.30 1.156E+00 ?(  1.128E+00 6.28E+01 3.75E+00 G  
92.59 8.026E-01  (  4.687E-01 3.87E+01 4.34E+00 G  

Tl-208   N   1.3964E-01                                      5.12E+12             
583.19 1.396E-01 *(  1.368E-02 1.29E+01 8.50E+01 G  
277.37 1.063E-01 -   2.025E-01 1.21E+02 6.60E+00 G  
860.53 3.910E-01 +   6.716E-02 2.30E+01 1.24E+01 G  

U-235    N   3.8526E-02                                      2.57E+11             
143.77-3.583E-03 %(  8.937E-02 1.52E+03 1.09E+01 G  
205.32-7.482E-02 +   3.132E-01 2.58E+02 5.02E+00 G  
163.36-1.231E-01 +   2.863E-01 1.45E+02 5.08E+00 G  
185.72 4.661E-02 @(  2.639E-02 3.79E+01 5.70E+01 G  

Energy duplication    
93.35 5.243E-01     3.627E-01 4.52E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.92        89.       -13.    -0.005   209.74  -8.573E-02   
Th-234      63.18        93.        23.     0.009   125.60   1.156E+00   
Th-234      93.32       105.        41.     0.015    77.49   8.026E-01   
U-235       93.35       112.        36.     0.013    90.39   5.243E-01   
Eu-152     121.62        78.        12.     0.005   207.72   3.014E-02   
Eu-154     123.31       113.       -11.    -0.004   271.12  -1.932E-02   
Pa-234     131.39        97.         6.     0.002   443.09   2.336E-02   
U-235      163.37        90.       -10.    -0.004   289.68  -1.231E-01   
U-235      185.95        92.        39.     0.015    75.75   4.661E-02   
U-235      204.97        93.        -5.    -0.002   515.47  -7.482E-02   
Eu-152     345.01        67.       -10.    -0.004   235.06  -3.587E-02   
Bi-212     727.66        34.        11.     0.004   159.34   2.607E-01   
Bi-212     785.44        23.         1.     0.000  1553.50   1.287E-01   
Eu-154     873.19        23.        -3.    -0.001   425.99  -4.826E-02   
Pa-234     883.33        26.        -2.    -0.001   883.95  -3.036E-02   
Pa-234     945.59        22.         5.     0.002   288.86   6.750E-02   
Eu-154     996.78        20.        -2.    -0.001   582.39  -4.136E-02   
Eu-152    1114.45        16.        -1.     0.000  1552.51  -1.138E-02   
Co-60     1174.19        23.         4.     0.001   393.68   7.954E-03   
Co-60     1333.82        18.         2.     0.001   559.87   5.368E-03   
Eu-152    1408.74        12.         3.     0.001   305.13   4.133E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7458E-01    4.7458E-01   1.1514E-01    1.2014E-01  3.695E-02
Am-241 #A   -8.5716E-02   -8.5728E-02   1.7980E-01    1.7991E-01  1.429E-01
Bi-212 #A    2.4181E-01    2.4181E-01   3.8530E-01    3.8550E-01  3.171E-01
Bi-214       3.4426E-01    3.4427E-01   9.0546E-02    9.1858E-02  4.302E-02
Co-60  #A    6.5813E-03    6.6602E-03   2.2792E-02    2.2794E-02  2.403E-02
Cs-137 #A    5.0795E-04    5.0901E-04   2.5334E-02    2.5334E-02  2.081E-02
Eu-152 #A    1.0030E-02    1.0077E-02   1.4699E-02    1.4707E-02  6.694E-02
Eu-154 #A   -4.7911E-02   -4.8262E-02   2.0559E-01    2.0561E-01  1.636E-01
K-40         9.9731E+00    9.9731E+00   1.0338E+00    1.1485E+00  2.736E-01
Pa-234 #A    4.2159E-02    4.2159E-02   1.1150E-01    1.1199E-01  8.391E-02
Pb-212       3.2030E-01    3.2030E-01   7.0015E-02    7.3751E-02  3.813E-02
Pb-214       4.1407E-01    4.1409E-01   9.4495E-02    9.6458E-02  4.630E-02
Ra-226       8.9230E-01    8.9234E-01   5.6257E-01    5.6488E-01  3.675E-01
Th-234 #A    9.6629E-01    9.6629E-01   7.1304E-01    7.1886E-01  1.128E+00
Tl-208       1.3964E-01    1.3964E-01   3.5916E-02    3.7010E-02  1.368E-02
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U-235  #A    3.8526E-02    3.8526E-02   2.9184E-02    2.9278E-02  8.937E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.256E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.2558359E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-007                Received:        04/05/13                      
Lab ID:          244536-007                    Prepared:        04/08/13 14:43                
Matrix:          Soil                          Analyzed:        05/08/13 13:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:15                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.006683 U       0.1979        0.1627            0.9     
Bismuth-212                          1.049            0.4313        0.2011                    
Bismuth-214                          0.5715           0.09591       0.03338                   
Cesium-137                           0.0003299 U      0.02562       0.02107           0.07    
Cobalt-60                           -0.008254 U       0.02917       0.02293           0.03    
Europium-152                         0.03380 U        0.05230       0.05240           0.1     
Europium-154                         0.008410 U       0.03629       0.1537            0.2     
Lead-212                             0.5191           0.08423       0.04348                   
Lead-214                             0.4940           0.09845       0.04735                   
Potassium-40                        11.86             1.105         0.2809                    
Protactinium-234                     0.02970 U        0.07153       0.09385                   
Radium-226 (By Bismuth-214)          0.5715           0.09591       0.03338           0.2     
Thallium-208                         0.2140           0.04669       0.01939                   
Thorium-232 (By Actinium-228)        0.6492           0.1142        0.04771           0.9     
Thorium-234                          0.6536 U         0.5965        0.9495                    
Uranium-235                          0.06815 U        0.03450       0.1543            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244536-007                   Client ID : 12-PCT-322-007        

Seqnum : 1513184759007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_007                                Batch         : 197092                       Time      : 08-MAY-2013 13:54     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325.02 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.006683          0.1627       0.9       .19787           .19787           -0.039     u        

Bismuth-212                         1.049             0.2011                 .43134           .43467           0.062      u        

Bismuth-214                         0.5715            0.03338                .095906          .099364          0.0086     u        

Cesium-137                          0.0003299         0.02107      0.07      .02562           .02562           0.0054     u        

Cobalt-60                           -0.008254         0.02293      0.03      .029172          .029175          -0.013     u        

Europium-152                        0.03380           0.05240      0.1       .052298          .052334          0.024      u        

Europium-154                        0.008410          0.1537       0.2       .036288          .036291          -0.021     u        

Lead-212                            0.5191            0.04348                .084232          .094541          0.0073     u        

Lead-214                            0.4940            0.04735                .098454          .10222           0.013      u        

Potassium-40                        11.86             0.2809                 1.1053           1.2558           -0.26      u        

Protactinium-234                    0.02970           0.09385                .071531          .071912          0.032      u        

Radium-226 (By Bismuth-214)         0.5715            0.03338      0.2       .095906          .099364          0.0086     u        

Thallium-208                        0.2140            0.01939                .046692          .048692          0.010      u        

Thorium-232 (By Actinium-228)       0.6492            0.04771      0.9       .11415           .12346           0          u        

Thorium-234                         0.6536            0.9495                 .59648           .59968           -0.29      u        

Uranium-235                         0.06815           0.1543       0.18      .0345            .034778          0.063      u        

u=use  

Page 1 of 1                                                                                                             1513184759007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-007          
Sample Description: 244536-007, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:15            Live Time: 2700   sec

Acquisition Time: 5/8/2013 13:54:22         Real Time: 2703   sec
Analysis Time: 5/8/2013 14:39            Dead Time: 0.10   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.492E-01      1.141E-01      1.235E-01      4.771E-02
Am-241    #AB    6.683E-03      1.979E-01      1.979E-01      1.627E-01
Bi-212           1.049E+00      4.313E-01      4.347E-01      2.011E-01
Bi-214           5.715E-01      9.591E-02      9.936E-02      3.338E-02
Co-60     #AB   -8.254E-03      2.917E-02      2.917E-02      2.293E-02
Cs-137    #AB    3.299E-04      2.562E-02      2.562E-02      2.107E-02
Eu-152    #AB    3.380E-02      5.230E-02      5.233E-02      5.240E-02
Eu-154    #AB    8.410E-03      3.629E-02      3.629E-02      1.537E-01
K-40             1.186E+01      1.105E+00      1.256E+00      2.809E-01
Pa-234    #AB    2.970E-02      7.153E-02      7.191E-02      9.385E-02
Pb-212           5.191E-01      8.423E-02      9.454E-02      4.348E-02
Pb-214           4.940E-01      9.845E-02      1.022E-01      4.735E-02
Ra-226           1.477E+00      6.672E-01      6.747E-01      4.127E-01
Th-234    #AB    6.536E-01      5.965E-01      5.997E-01      9.495E-01
Tl-208           2.140E-01      4.669E-02      4.869E-02      1.939E-02
U-235     #AB    6.815E-02      3.450E-02      3.478E-02      1.543E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.763E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:39:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

Sample description                                             
244536-007, 197092                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_007.An1

Acquisition information
Start time:                 5/8/2013 13:54:22
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2502E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2502E+02) = 

8.3155E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:39:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0832

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.11       13. 104.62   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.88       97.  17.57   0.85  2.841E-02
77.26      127.  13.98   0.85  3.019E-02
92.84       35.  49.74   0.87  3.990E-02    92.59   4.343  6.336E-01 Th234 

93.35   4.100  6.649E-01 Ac228 
93.35   5.760  4.733E-01 U235  
93.35   5.760  4.733E-01 U235  

92.86       40.  45.63   0.87  3.953E-02    92.59   4.343  7.246E-01 Th234 
93.35   4.100  7.604E-01 Ac228 
93.35   5.760  5.412E-01 U235  

92.92       47.  35.67   0.76  3.990E-02    92.59   4.343  8.360E-01 Th234 
93.35   4.100  8.773E-01 Ac228 
93.35   5.760  6.245E-01 U235  

121.73        9. 176.76   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.01        7. 215.75   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.91        8. 213.39   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.452E-02 U235  
163.48        3. 474.86   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.007E-02 U235  
186.21       67.  25.31   0.97  4.819E-02   185.72  57.000  7.519E-02 U235  

186.21   3.555  1.207E+00 Ra226 
185.72  57.000  7.519E-02 U235  

186.31       82.  22.58   1.15  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.477E+00 Ra226 

238.58      326.   7.97   0.92  4.318E-02   238.63  43.600  5.233E-01 Pb212 
241.94       45.  34.77   0.60  4.285E-02   242.00   7.268  4.493E-01 Pb214 
277.32       19.  66.52   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:39:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.14      122.  13.21   1.01  3.814E-02   295.22  18.414  5.131E-01 Pb214 
299.99       18.  60.75   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.33       81.  17.39   1.19  3.494E-02   338.32  11.400  6.233E-01 Ac228 
351.70      200.   9.67   0.90  3.405E-02   351.93  35.600  4.933E-01 Pb214 
511.06      120.  14.39   0.88  2.644E-02
570.20        6. 120.43   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.15      142.  10.91   0.91  2.416E-02   583.19  85.000  2.132E-01 Tl208 
609.33      202.   8.07   0.81  2.345E-02   609.31  45.490  5.612E-01 Bi214 
727.34       49.  20.56   1.35  2.078E-02   727.33   6.650  1.092E+00 Bi212 
786.35        6. 122.09   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.44        9.  78.39   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.34       96.  11.78   1.43  1.779E-02   911.20  26.200  6.370E-01 Ac228 
964.47       13.  77.36   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.77       60.  15.94   0.34  1.704E-02   968.96  15.900  6.878E-01 Ac228 

1119.94       45.  18.77   0.37  1.535E-02  1120.29  14.910  6.028E-01 Bi214 
1408.10        2. 351.64   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      529.   4.49   1.67  1.254E-02  1460.82  10.550  1.186E+01 K40   
1764.09       15.  28.94   1.98  1.069E-02  1764.49  15.310  2.883E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.85    74.88       130.        75. 2.647E+03   49.60   1.044  -      s 
308.38    77.26       128.       104. 3.431E+03   37.93   0.887  -        

2042.57   511.06        49.       120. 4.554E+03   28.78   0.881 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    247.84    62.11        86.        13.     0.005   209.25   0.840s
Th-234    370.71    92.86       150.        40.     0.015    91.27   0.871s
Ac-228    372.68    93.35       104.        47.     0.017    71.34   0.757D
U-235     372.68    93.35       137.        35.     0.013    99.48   0.872D
Eu-152    486.10   121.73       132.         9.     0.003   353.51   0.902s
Eu-154    491.21   123.01       125.         7.     0.003   431.51   0.904s
U-235     574.74   143.91       139.         8.     0.003   426.77   0.926s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:39:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.94   163.48       120.         3.     0.001   949.72   0.946s
U-235     743.80   186.21       111.        67.     0.025    50.62   0.969 
Ra-226    744.19   186.31        97.        82.     0.030    45.16   1.148 
U-235     829.64   207.68        69.        -3.    -0.001   777.30   0.989s
Pb-212    953.14   238.58       130.       320.     0.118    15.93   0.916 
Pb-214    966.57   241.94        98.        45.     0.017    69.55   0.601s
Tl-208   1107.98   277.32        70.        19.     0.007   133.05   1.061 
Pb-214   1179.23   295.14        56.       117.     0.043    26.42   1.008 
Pb-212   1198.61   299.99        61.        18.     0.007   121.50   1.084s
Ac-228   1351.90   338.33        41.        81.     0.030    34.79   1.191s
Eu-152   1375.63   344.26        45.        -2.    -0.001   852.62   1.126s
Pb-214   1405.36   351.70        64.       194.     0.072    19.34   0.902 
Pa-234   2279.09   570.20        25.         6.     0.002   240.87   1.328s
Tl-208   2330.90   583.15        31.       142.     0.053    21.82   0.910s
Bi-214   2435.61   609.33        25.       194.     0.072    16.13   0.808s
Bi-212   2907.67   727.34        15.        49.     0.018    41.12   1.347 
Eu-152   3109.97   777.90        23.        -3.    -0.001   405.15   1.493s
Bi-212   3143.78   786.35        21.         6.     0.002   244.19   1.498s
Tl-208   3440.25   860.44        21.         9.     0.003   156.79   1.552s
Pa-234   3521.39   880.72        28.        -3.    -0.001   487.74   1.566s
Pa-234   3530.27   882.94        28.        -2.    -0.001   755.21   1.568s
Ac-228   3643.93   911.34        10.        96.     0.036    23.57   1.426 
Pa-234   3779.59   945.24        23.        -3.    -0.001   479.69   1.610s
Eu-152   3856.56   964.47        41.        13.     0.005   154.73   1.622s
Ac-228   3873.77   968.77        10.        60.     0.022    31.89   0.336s
Eu-154   3980.89   995.54        36.        -8.    -0.003   222.75   1.642s
Eu-154   4017.03  1004.57        26.        -2.    -0.001   737.05   1.647s
Bi-214   4478.87  1119.94        11.        45.     0.017    37.54   0.367s
Co-60    4691.65  1173.09        29.        -2.    -0.001   914.05   1.746s
Co-60    5323.30  1330.84        18.        -4.    -0.001   353.42   1.826s
Eu-152   5632.71  1408.10        14.         2.     0.001   703.27   1.860s
K-40     5843.51  1460.72        27.       509.     0.189     8.98   1.666 
Bi-214   7058.96  1764.09        11.        15.     0.006    57.88   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4920E-01                                      5.12E+12             
911.20 6.370E-01  (  4.771E-02 1.18E+01 2.62E+01 G  
968.96 6.878E-01  (  8.584E-02 1.59E+01 1.59E+01 G  
338.32 6.233E-01 @(  1.159E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 8.773E-01     4.482E-01 3.57E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 14:39:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.6831E-03                                      1.58E+05             
59.54 6.683E-03 %(  1.627E-01 1.48E+03 3.59E+01 G  

Bi-212   N   1.0489E+00                                      5.12E+12             
727.33 1.092E+00  (  2.011E-01 2.06E+01 6.65E+00 G  
785.37 7.909E-01 ?(  1.493E+00 1.22E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.129E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.7146E-01                                      5.84E+05             
609.31 5.612E-01  (P 3.338E-02 8.07E+00 4.55E+01 G  

1120.29 6.028E-01  (P 1.049E-01 1.88E+01 1.49E+01 G  
1764.49 2.883E-01 - P 1.475E-01 2.89E+01 1.53E+01 G  

Co-60    T  -8.2543E-03                                      1.93E+03             
1332.49-8.254E-03 ?(  2.293E-02 1.77E+02 1.00E+02 G  
1173.23-3.571E-03 +   2.651E-02 4.57E+02 9.98E+01 G  

Cs-137   I   3.2985E-04                                      1.10E+04             
661.66 3.299E-04 %(  2.107E-02 3.88E+03 8.50E+01 G  

Eu-152   I   3.3800E-02                                      4.94E+03             
344.28-7.553E-03 &(  5.240E-02 4.26E+02 2.66E+01 G  
121.78 2.102E-02 ?(  6.016E-02 1.77E+02 2.84E+01 G  
778.90-4.204E-02 +   1.353E-01 2.03E+02 1.30E+01 G  
964.08 1.578E-01  (  1.873E-01 7.74E+01 1.45E+01 G  

1112.08 9.467E-03 &   1.809E-01 1.17E+03 1.34E+01 G  
1408.01 1.774E-02 ?(  1.001E-01 3.52E+02 2.09E+01 G  

Eu-154   I   8.4097E-03                                      3.14E+03             
873.18-2.600E-03 &(  1.537E-01 3.60E+03 1.22E+01 G  
123.07 1.173E-02 ?(  4.108E-02 2.16E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.785E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   2.207E-01 1.00E+03 2.00E+01 G  

1004.72-2.092E-02 +   1.247E-01 3.69E+02 1.79E+01 G  
996.25-1.414E-01 +   2.460E-01 1.11E+02 1.05E+01 G  

K-40     N   1.1856E+01                                      4.57E+11             
1460.82 1.186E+01  (P 2.809E-01 4.49E+00 1.06E+01 G  

Pa-234   N   2.9698E-02                                      1.63E+12             
131.30 2.278E-03 %(  9.385E-02 2.50E+03 1.82E+01 G  
569.50 8.336E-02 ?(  1.559E-01 1.20E+02 9.30E+00 G  
946.00-3.870E-02 +   1.483E-01 2.40E+02 1.35E+01 G  
880.52-5.071E-02 +   1.982E-01 2.44E+02 1.05E+01 G  
883.24-3.505E-02 +   2.142E-01 3.78E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.1912E-01                                      5.12E+12             
238.63 5.233E-01  (P 4.348E-02 7.97E+00 4.36E+01 G  
300.09 4.611E-01 ?(P 4.660E-01 6.08E+01 3.18E+00 G  

Pb-214   N   4.9401E-01                                      5.84E+05             
351.93 4.933E-01  (P 4.735E-02 9.67E+00 3.56E+01 G  
295.22 5.131E-01  (P 7.650E-02 1.32E+01 1.84E+01 G  
242.00 4.493E-01  (P 2.276E-01 3.48E+01 7.27E+00 G  

Ra-226   N   1.4773E+00                                      5.84E+05             
186.21 1.477E+00  (  4.127E-01 2.26E+01 3.56E+00 G  

Th-234   N   6.5356E-01                                      1.63E+12             
63.30 5.713E-01 &(  9.495E-01 1.05E+02 3.75E+00 G  
92.59 7.246E-01  (  5.113E-01 4.56E+01 4.34E+00 G  

Tl-208   N   2.1395E-01                                      5.12E+12             
583.19 2.132E-01  (  1.939E-02 1.09E+01 8.50E+01 G  
277.37 2.231E-01  (  2.295E-01 6.65E+01 6.60E+00 G  
860.53 1.230E-01 -   1.440E-01 7.84E+01 1.24E+01 G  

U-235    N   6.8149E-02                                      2.57E+11             
143.77 4.452E-02 ?(  1.543E-01 2.13E+02 1.09E+01 G  
205.32-4.038E-02 +   2.558E-01 3.89E+02 5.02E+00 G  
163.36 4.007E-02 &(  3.113E-01 4.75E+02 5.08E+00 G  
185.72 7.519E-02  (  2.747E-02 2.53E+01 5.70E+01 G  

Energy duplication    
93.35 4.733E-01     3.650E-01 4.97E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.11        86.        13.     0.005   209.25   5.713E-01   
Th-234      92.86       150.        40.     0.015    91.27   7.246E-01   
U-235       93.35       137.        35.     0.013    99.48   4.733E-01   
Eu-152     121.73       132.         9.     0.003   353.51   2.102E-02   
Eu-154     123.01       125.         7.     0.003   431.51   1.173E-02   
U-235      143.91       139.         8.     0.003   426.77   4.452E-02   
U-235      163.48       120.         3.     0.001   949.72   4.007E-02   
U-235      186.21       111.        67.     0.025    50.62   7.519E-02   
U-235      207.68        69.        -3.    -0.001   777.30  -4.038E-02   
Eu-152     344.26        45.        -2.    -0.001   852.62  -7.553E-03   
Pa-234     570.20        25.         6.     0.002   240.87   8.336E-02   
Eu-152     777.90        23.        -3.    -0.001   405.15  -4.204E-02   
Pa-234     880.72        28.        -3.    -0.001   487.74  -5.071E-02   
Pa-234     882.94        28.        -2.    -0.001   755.21  -3.505E-02   
Pa-234     945.24        23.        -3.    -0.001   479.69  -3.870E-02   
Eu-152     964.47        41.        13.     0.005   154.73   1.578E-01   
Eu-154     995.54        36.        -8.    -0.003   222.75  -1.414E-01   
Eu-154    1004.57        26.        -2.    -0.001   737.05  -2.092E-02   
Co-60     1173.09        29.        -2.    -0.001   914.05  -3.571E-03   
Co-60     1330.84        18.        -4.    -0.001   353.42  -8.254E-03   
Eu-152    1408.10        14.         2.     0.001   703.27   1.774E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4920E-01    6.4920E-01   1.1415E-01    1.2346E-01  4.771E-02
Am-241 #A    6.6822E-03    6.6831E-03   1.9787E-01    1.9787E-01  1.627E-01
Bi-212       1.0489E+00    1.0489E+00   4.3134E-01    4.3467E-01  2.011E-01
Bi-214       5.7143E-01    5.7146E-01   9.5906E-02    9.9364E-02  3.338E-02
Co-60  #A   -8.1565E-03   -8.2543E-03   2.9172E-02    2.9175E-02  2.293E-02
Cs-137 #A    3.2917E-04    3.2985E-04   2.5620E-02    2.5620E-02  2.107E-02
Eu-152 #A    3.3643E-02    3.3800E-02   5.2298E-02    5.2334E-02  5.240E-02
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Eu-154 #A    8.3485E-03    8.4097E-03   3.6288E-02    3.6291E-02  1.537E-01
K-40         1.1856E+01    1.1856E+01   1.1053E+00    1.2558E+00  2.809E-01
Pa-234 #A    2.9698E-02    2.9698E-02   7.1531E-02    7.1912E-02  9.385E-02
Pb-212       5.1912E-01    5.1912E-01   8.4232E-02    9.4541E-02  4.348E-02
Pb-214       4.9399E-01    4.9401E-01   9.8454E-02    1.0222E-01  4.735E-02
Ra-226       1.4773E+00    1.4773E+00   6.6722E-01    6.7470E-01  4.127E-01
Th-234 #A    6.5356E-01    6.5356E-01   5.9648E-01    5.9968E-01  9.495E-01
Tl-208       2.1395E-01    2.1395E-01   4.6692E-02    4.8692E-02  1.939E-02
U-235  #A    6.8149E-02    6.8149E-02   3.4500E-02    3.4778E-02  1.543E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.683E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.6830404E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-008                Received:        04/05/13                      
Lab ID:          244536-008                    Prepared:        04/08/13 14:47                
Matrix:          Soil                          Analyzed:        05/08/13 12:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:08                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.007967 U       0.1984         0.1630            0.9    
Bismuth-212                          0.4376           0.3338         0.2292                   
Bismuth-214                          0.3292           0.08565        0.04130                  
Cesium-137                          -0.004136 U       0.02517        0.02027           0.07   
Cobalt-60                            0 U              0.004785       0.02095           0.03   
Europium-152                         0.03001 U        0.04730        0.04630           0.1    
Europium-154                         0.03878 U        0.1135         0.1311            0.2    
Lead-212                             0.3654           0.06926        0.03588                  
Lead-214                             0.3726           0.07728        0.03831                  
Potassium-40                        12.47             1.145          0.2845                   
Protactinium-234                     0.04149 U        0.06019        0.09457                  
Radium-226 (By Bismuth-214)          0.3292           0.08565        0.04130           0.2    
Thallium-208                         0.1501           0.04551        0.02088                  
Thorium-232 (By Actinium-228)        0.3927           0.1233         0.08204           0.9    
Thorium-234                          0.3613 U         0.8283         1.104                    
Uranium-235                          0.2496           0.1480         0.1152            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-008                   Client ID : 12-PCT-322-008        

Seqnum : 1523184761006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_006                                Batch         : 197092                       Time      : 08-MAY-2013 12:27     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.07 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.007967          0.1630       0.9       .19837           .19837           -0.039     u        

Bismuth-212                         0.4376            0.2292                 .33375           .3345            0.062      u        

Bismuth-214                         0.3292            0.04130                .08565           .08692           0.0086     u        

Cesium-137                          -0.004136         0.02027      0.07      .025173          .025174          0.0054     u        

Cobalt-60                           0                 0.02095      0.03      .0047853         .0047853         -0.013     u        

Europium-152                        0.03001           0.04630      0.1       .047302          .047324          0.024      u        

Europium-154                        0.03878           0.1311       0.2       .1135            .11352           -0.021     u        

Lead-212                            0.3654            0.03588                .069258          .074132          0.0073     u        

Lead-214                            0.3726            0.03831                .077282          .079221          0.013      u        

Potassium-40                        12.47             0.2845                 1.1452           1.3048           -0.26      u        

Protactinium-234                    0.04149           0.09457                .060189          .061066          0.032      u        

Radium-226 (By Bismuth-214)         0.3292            0.04130      0.2       .08565           .08692           0.0086     u        

Thallium-208                        0.1501            0.02088                .045508          .04651           0.010      u        

Thorium-232 (By Actinium-228)       0.3927            0.08204      0.9       .12327           .1265            0          u        

Thorium-234                         0.3613            1.104                  .82828           .82898           -0.29      u        

Uranium-235                         0.2496            0.1152       0.18      .14795           .14872           0.063      u        

u=use  

Page 1 of 1                                                                                                             1523184761006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-008          
Sample Description: 244536-008, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:08            Live Time: 2700   sec

Acquisition Time: 5/8/2013 12:27:16         Real Time: 2704   sec
Analysis Time: 5/8/2013 13:12            Dead Time: 0.13   %

Analysis Quantity: 3.231E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.927E-01      1.233E-01      1.265E-01      8.204E-02
Am-241    #AB    7.967E-03      1.984E-01      1.984E-01      1.630E-01
Bi-212    #      4.376E-01      3.337E-01      3.345E-01      2.292E-01
Bi-214           3.292E-01      8.565E-02      8.692E-02      4.130E-02
Co-60     #AB    0.000E+00      4.785E-03      4.785E-03      2.095E-02
Cs-137    #AB   -4.136E-03      2.517E-02      2.517E-02      2.027E-02
Eu-152    #AB    3.001E-02      4.730E-02      4.732E-02      4.630E-02
Eu-154    #AB    3.878E-02      1.135E-01      1.135E-01      1.311E-01
K-40             1.247E+01      1.145E+00      1.305E+00      2.845E-01
Pa-234    #AB    4.149E-02      6.019E-02      6.107E-02      9.457E-02
Pb-212           3.654E-01      6.926E-02      7.413E-02      3.588E-02
Pb-214           3.726E-01      7.728E-02      7.922E-02      3.831E-02
Ra-226    #      6.676E-01      6.165E-01      6.177E-01      4.733E-01
Th-234    #AB    3.613E-01      8.283E-01      8.290E-01      1.104E+00
Tl-208           1.501E-01      4.551E-02      4.651E-02      2.088E-02
U-235            2.496E-01      1.479E-01      1.487E-01      1.152E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.591E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_006.An1               

Sample description                                             
244536-008, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_006.An1

Acquisition information
Start time:                 5/8/2013 12:27:16
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2307E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2307E+02) = 

8.3657E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1528

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.73       12. 120.28   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.03       55.  29.48   0.85  2.754E-02
92.97       10. 166.57   0.91  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.507E-01 U235  
93.35   4.100  2.117E-01 Ac228 
93.35   4.100  2.117E-01 Ac228 

92.97       10. 166.57   0.91  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  1.507E-01 U235  
93.35   4.100  2.117E-01 Ac228 

93.16        9. 195.20   0.90  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  1.322E-01 U235  
93.35   4.100  1.858E-01 Ac228 

121.96        5. 280.05   0.93  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.259E-02 Eu152 

143.81       31.  45.02   0.45  4.800E-02   143.77  10.940  1.817E-01 U235  
163.63        2. 574.15   0.97  4.789E-02   163.36   5.080    PBC<MDA U235  
186.15       44.  34.41   1.68  4.662E-02   185.72  57.000  5.096E-02 U235  

186.21   3.555  8.177E-01 Ra226 
186.18       36.  46.17   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.676E-01 Ra226 
204.81       29.  38.57   1.00  4.503E-02   205.32   5.020  3.974E-01 U235  
238.62      224.   9.15   0.93  4.202E-02   238.63  43.600  3.654E-01 Pb212 
241.52       43.  35.66   0.40  4.172E-02   242.00   7.268  4.347E-01 Pb214 
277.46        3. 354.70   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.24       86.  16.71   0.68  3.721E-02   295.22  18.414  3.719E-01 Pb214 
300.43       11.  72.67   1.08  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.45       43.  24.88   1.11  3.412E-02   338.32  11.400  3.406E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.32  11.400  3.406E-01 Ac228 

346.35        6. 137.74   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 
344.28  26.590  2.134E-02 Eu152 

352.03      156.   9.84   1.13  3.324E-02   351.93  35.600  3.863E-01 Pb214 
569.56        5. 150.81   1.31  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.12       99.  15.16   1.39  2.357E-02   583.19  85.000  1.537E-01 Tl208 
609.21      111.  11.73   0.98  2.287E-02   609.31  45.490  3.292E-01 Bi214 
727.44       20.  38.14   1.43  2.025E-02   727.33   6.650  4.524E-01 Bi212 
775.22        2. 301.00   1.47  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  2.046E-02 Eu152 
785.82        1. 685.90   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.50        9.  84.48   1.54  1.803E-02   860.53  12.400    PBC<MDA Tl208 
874.53        4. 146.34   1.55  1.784E-02   873.18  12.170    PBC<MDA Eu154 
880.41        4. 133.93   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.14       61.  16.63   1.58  1.732E-02   911.20  26.200  4.154E-01 Ac228 

911.20  26.200  4.154E-01 Ac228 
944.94        7.  72.53   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
963.95        2. 485.07   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.244E-02 Eu152 
968.97       22.  42.58   1.62  1.658E-02   968.96  15.900  2.640E-01 Ac228 

968.96  15.900  2.640E-01 Ac228 
995.05        1. 677.66   1.65  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.21       18.  37.43   1.74  1.494E-02  1120.29  14.910  2.465E-01 Bi214 
1407.68        6.  78.81   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.602E-02 Eu152 
1460.91      536.   4.43   1.66  1.219E-02  1460.82  10.550  1.246E+01 K40   
1619.86        2. 240.21   2.10  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.64        8.  55.15   2.20  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.21    77.03        99.        55. 1.997E+03   58.96   0.852  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.08    62.73        92.        12.     0.004   240.55   0.879s
Th-234    372.66    93.16       155.         9.     0.003   390.40   0.905s
U-235     373.43    93.35       145.        10.     0.004   333.14   0.905D
Ac-228    373.43    93.35       145.        10.     0.004   333.14   0.905D
Eu-152    487.75   121.96       107.         5.     0.002   560.11   0.930s
Pa-234    524.31   131.11       127.        -7.    -0.003   436.28   0.938s
U-235     575.08   143.81        70.        31.     0.011    90.04   0.452s
U-235     654.29   163.63       100.         2.     0.001  1148.30   0.966s
U-235     744.31   186.15        79.        44.     0.016    68.82   1.684s
Ra-226    744.42   186.18       118.        36.     0.013    92.35   0.986s
U-235     818.89   204.81        48.        29.     0.011    77.14   1.002 
Pb-212    954.00   238.62        83.       216.     0.080    18.30   0.935 
Pb-214    965.59   241.52        78.        43.     0.016    71.32   0.405s
Tl-208   1109.28   277.46        59.         3.     0.001   709.41   1.063s
Pb-214   1179.76   295.10        44.        71.     0.026    33.10   1.078s
Pb-212   1201.08   300.43        41.        11.     0.004   145.35   1.082s
Ac-228   1353.07   338.45        42.        43.     0.016    49.76   1.115 
Eu-152   1384.66   346.35        33.         6.     0.002   275.49   1.120s
Pb-214   1407.34   352.03        39.       148.     0.055    19.69   1.126 
Pa-234   2277.05   569.56        23.         5.     0.002   301.63   1.306s
Tl-208   2331.28   583.12        34.        99.     0.037    30.32   1.394 
Bi-214   2435.60   609.21        35.       111.     0.041    23.46   0.983s
Cs-137   2645.15   661.61        27.        -2.    -0.001   608.63   1.381s
Eu-154   2891.53   723.22        32.        -5.    -0.002   361.24   1.431s
Bi-212   2908.43   727.44        18.        20.     0.007    76.27   1.434s
Eu-152   3099.51   775.22        11.         2.     0.001   601.99   1.475s
Bi-212   3141.90   785.82        26.         1.     0.000  1371.80   1.480s
Tl-208   3440.60   860.50        25.         9.     0.003   168.96   1.539s
Eu-154   3496.74   874.53        15.         4.     0.001   292.67   1.549s
Pa-234   3520.26   880.41        15.         4.     0.002   267.87   1.555s
Pa-234   3531.68   883.26        23.        -2.    -0.001   729.83   1.557s
Ac-228   3643.20   911.14        27.        61.     0.023    33.25   1.579 
Pa-234   3778.39   944.94         9.         7.     0.003   145.06   1.606s
Eu-152   3854.44   963.95        35.         2.     0.001   970.13   1.620s
Ac-228   3874.54   968.97        35.        22.     0.008    85.16   1.624s
Eu-154   3978.86   995.05        19.         1.     0.000  1355.32   1.645s
Eu-154   4014.38  1003.93        26.        -3.    -0.001   466.15   1.651s
Eu-152   4449.19  1112.60        24.        -3.    -0.001   553.62   1.733s
Bi-214   4479.61  1120.21        23.        18.     0.007    74.86   1.740s
Eu-152   5630.06  1407.68         9.         6.     0.002   157.61   1.953s
K-40     5843.17  1460.91        26.       517.     0.192     8.86   1.656 
Bi-212   6479.48  1619.86        11.         2.     0.001   480.43   2.105s
Bi-214   7059.18  1764.64        16.         8.     0.003   110.30   2.205s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 13:12:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9271E-01                                      5.12E+12             
911.20 4.154E-01  (P 8.204E-02 1.66E+01 2.62E+01 G  
968.96 2.640E-01 -   1.609E-01 4.26E+01 1.59E+01 G  
338.32 3.406E-01  (P 1.207E-01 2.49E+01 1.14E+01 G  

Energy duplication    
93.35 2.117E-01 -   5.709E-01 1.67E+02 4.10E+00 XA 

Am-241   I   7.9672E-03                                      1.58E+05             
59.54 7.967E-03 %(  1.630E-01 1.24E+03 3.59E+01 G  

Bi-212   N   4.3756E-01                                      5.12E+12             
727.33 4.524E-01 ?(  2.292E-01 3.81E+01 6.65E+00 G  
785.37 1.535E-01 -   1.717E+00 6.86E+02 1.11E+00 G  

1620.74 3.723E-01 &(  1.409E+00 2.40E+02 1.51E+00 G  

Bi-214   N   3.2922E-01                                      5.84E+05             
609.31 3.292E-01  (P 4.130E-02 1.17E+01 4.55E+01 G  

1120.29 2.465E-01 - P 1.559E-01 3.74E+01 1.49E+01 G  
1764.49 1.570E-01 - P 1.830E-01 5.51E+01 1.53E+01 G  

Cs-137   I  -4.1361E-03                                      1.10E+04             
661.66-4.136E-03 ?(  2.027E-02 3.04E+02 8.50E+01 G  

Eu-152   I   3.0011E-02                                      4.94E+03             
344.28 2.134E-02 ?(  4.630E-02 1.38E+02 2.66E+01 G  
121.78 1.259E-02 ?(  5.738E-02 2.80E+02 2.84E+01 G  
778.90 2.046E-02 ?(  9.803E-02 3.01E+02 1.30E+01 G  
964.08 2.244E-02 &(  1.771E-01 4.85E+02 1.45E+01 G  

1112.08-3.977E-02 +   1.767E-01 2.77E+02 1.34E+01 G  
1408.01 7.602E-02 &(  8.537E-02 7.88E+01 2.09E+01 G  

Eu-154   I   3.8781E-02                                      3.14E+03             
873.18 5.782E-02 &(  1.311E-01 1.46E+02 1.22E+01 G  
123.07 1.468E-03 %   4.082E-02 1.69E+03 4.04E+01 G  

1274.43 0.000E+00 &   1.092E-01 1.00E+03 3.49E+01 G  
723.30-3.490E-02 +   1.003E-01 1.81E+02 2.00E+01 G  

1004.72-3.437E-02 +   1.281E-01 2.33E+02 1.79E+01 G  
996.25 1.672E-02 &(  1.844E-01 6.78E+02 1.05E+01 G  

K-40     N   1.2465E+01                                      4.57E+11             
1460.82 1.246E+01  (P 2.845E-01 4.43E+00 1.06E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   4.1492E-02                                      1.63E+12             
131.30-2.669E-02 &(  9.457E-02 2.18E+02 1.82E+01 G  
569.50 6.605E-02 &(  1.563E-01 1.51E+02 9.30E+00 G  
946.00 9.262E-02 &(  9.396E-02 7.25E+01 1.35E+01 G  
880.52 7.220E-02 ?(  1.487E-01 1.34E+02 1.05E+01 G  
883.24-3.450E-02 +   2.033E-01 3.65E+02 9.70E+00 G  

Pb-212   N   3.6538E-01                                      5.12E+12             
238.63 3.654E-01  (P 3.588E-02 9.15E+00 4.36E+01 G  
300.09 2.918E-01 - P 3.954E-01 7.27E+01 3.18E+00 G  

Pb-214   N   3.7255E-01                                      5.84E+05             
351.93 3.863E-01  (P 3.831E-02 9.84E+00 3.56E+01 G  
295.22 3.213E-01 ?(P 6.953E-02 1.66E+01 1.84E+01 G  
242.00 4.347E-01  (P 2.109E-01 3.57E+01 7.27E+00 G  

Ra-226   N   6.6758E-01                                      5.84E+05             
186.21 6.676E-01  (  4.733E-01 4.62E+01 3.56E+00 G  

Th-234   N   3.6125E-01                                      1.63E+12             
63.30 5.745E-01 &(  1.104E+00 1.20E+02 3.75E+00 G  
92.59 1.771E-01 &(  5.614E-01 1.95E+02 4.34E+00 G  

Tl-208   N   1.5009E-01                                      5.12E+12             
583.19 1.537E-01  (  2.088E-02 1.52E+01 8.50E+01 G  
277.37 3.766E-02 -   2.173E-01 3.55E+02 6.60E+00 G  
860.53 1.253E-01 ?(  1.604E-01 8.45E+01 1.24E+01 G  

U-235    N   2.4957E-01                                      2.57E+11             
143.77 1.817E-01  (  1.152E-01 4.50E+01 1.09E+01 G  
205.32 3.974E-01  (  2.213E-01 3.86E+01 5.02E+00 G  
163.36 3.155E-02 &   2.966E-01 5.74E+02 5.08E+00 G  
185.72 5.096E-02 -   2.419E-02 3.44E+01 5.70E+01 G  

Energy duplication    
93.35 1.507E-01 ?   4.064E-01 1.67E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.73        92.        12.     0.004   240.55   5.745E-01   
Th-234      93.16       155.         9.     0.003   390.40   1.771E-01   
Ac-228      93.35       145.        10.     0.004   333.14   2.117E-01   
Eu-152     121.96       107.         5.     0.002   560.11   1.259E-02   
Pa-234     131.11       127.        -7.    -0.003   436.28  -2.669E-02   
Ra-226     186.18       118.        36.     0.013    92.35   6.676E-01   
Ac-228     338.45        42.        43.     0.016    49.76   3.406E-01  P
Eu-152     346.35        33.         6.     0.002   275.49   2.134E-02   
Pa-234     569.56        23.         5.     0.002   301.63   6.605E-02   
Cs-137     661.61        27.        -2.    -0.001   608.63  -4.136E-03   
Eu-154     723.22        32.        -5.    -0.002   361.24  -3.490E-02   
Bi-212     727.44        18.        20.     0.007    76.27   4.524E-01   
Eu-152     775.22        11.         2.     0.001   601.99   2.046E-02   
Bi-212     785.82        26.         1.     0.000  1371.80   1.535E-01   
Eu-154     874.53        15.         4.     0.001   292.67   5.782E-02   
Pa-234     880.41        15.         4.     0.002   267.87   7.220E-02   
Pa-234     883.26        23.        -2.    -0.001   729.83  -3.450E-02   
Ac-228     911.14        27.        61.     0.023    33.25   4.154E-01  P
Pa-234     944.94         9.         7.     0.003   145.06   9.262E-02   
Eu-152     963.95        35.         2.     0.001   970.13   2.244E-02   
Ac-228     968.97        35.        22.     0.008    85.16   2.640E-01   
Eu-154     995.05        19.         1.     0.000  1355.32   1.672E-02   
Eu-154    1003.93        26.        -3.    -0.001   466.15  -3.437E-02   
Eu-152    1112.60        24.        -3.    -0.001   553.62  -3.977E-02   
Eu-152    1407.68         9.         6.     0.002   157.61   7.602E-02   
Bi-212    1619.86        11.         2.     0.001   480.43   3.723E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.9271E-01    3.9271E-01   1.2327E-01    1.2650E-01  8.204E-02
Am-241 #A    7.9660E-03    7.9672E-03   1.9837E-01    1.9837E-01  1.630E-01
Bi-212 #     4.3756E-01    4.3756E-01   3.3375E-01    3.3450E-01  2.292E-01
Bi-214       3.2921E-01    3.2922E-01   8.5650E-02    8.6920E-02  4.130E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.7853E-03    4.7853E-03  2.095E-02
Cs-137 #A   -4.1274E-03   -4.1361E-03   2.5173E-02    2.5174E-02  2.027E-02
Eu-152 #A    2.9872E-02    3.0011E-02   4.7302E-02    4.7324E-02  4.630E-02
Eu-154 #A    3.8499E-02    3.8781E-02   1.1350E-01    1.1352E-01  1.311E-01
K-40         1.2465E+01    1.2465E+01   1.1452E+00    1.3048E+00  2.845E-01
Pa-234 #A    4.1492E-02    4.1492E-02   6.0189E-02    6.1066E-02  9.457E-02
Pb-212       3.6538E-01    3.6538E-01   6.9258E-02    7.4132E-02  3.588E-02
Pb-214       3.7253E-01    3.7255E-01   7.7282E-02    7.9221E-02  3.831E-02
Ra-226 #     6.6756E-01    6.6758E-01   6.1650E-01    6.1768E-01  4.733E-01
Th-234 #A    3.6125E-01    3.6125E-01   8.2828E-01    8.2898E-01  1.104E+00
Tl-208       1.5009E-01    1.5009E-01   4.5508E-02    4.6510E-02  2.088E-02
U-235        2.4957E-01    2.4957E-01   1.4795E-01    1.4872E-01  1.152E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.393E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3931791E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-009                Received:        04/05/13                      
Lab ID:          244536-009                    Prepared:        04/08/13 14:54                
Matrix:          Soil                          Analyzed:        05/08/13 12:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.32 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.03957 U        0.1153         0.09147           0.9    
Bismuth-212                          0.05860 U        0.2734         0.2551                   
Bismuth-214                          0.1876           0.06556        0.03253                  
Cesium-137                          -0.01154 U        0.02536        0.01960           0.07   
Cobalt-60                           -0.007095 U       0.02972        0.02352           0.03   
Europium-152                         0.03241 U        0.05477        0.03807           0.1    
Europium-154                         0.02631 U        0.04112        0.1530            0.2    
Lead-212                             0.09931          0.04560        0.02906                  
Lead-214                             0.1883           0.06469        0.03373                  
Potassium-40                        14.30             1.203          0.2424                   
Protactinium-234                     0.02653 U        0.08214        0.06581                  
Radium-226 (By Bismuth-214)          0.1876           0.06556        0.03253           0.2    
Thallium-208                         0.002148 U       0.006662       0.02377                  
Thorium-232 (By Actinium-228)        0.03931 U        0.08513        0.06768           0.9    
Thorium-234                          0.8643           1.067          0.8143                   
Uranium-235                          0.03933 U        0.02749        0.1124            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-009                   Client ID : 12-PCT-322-009        

Seqnum : 1533184774006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_006                                Batch         : 197092                       Time      : 08-MAY-2013 12:20     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321.32 g                     Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.03957           0.09147      0.9       .11528           .11532           -0.039     u        

Bismuth-212                         0.05860           0.2551                 .27342           .27343           0.062      u        

Bismuth-214                         0.1876            0.03253                .065557          .066097          0.0086     u        

Cesium-137                          -0.01154          0.01960      0.07      .025363          .025368          0.0054     u        

Cobalt-60                           -0.007095         0.02352      0.03      .029718          .02972           -0.013     u        

Europium-152                        0.03241           0.03807      0.1       .054774          .054797          0.024      u        

Europium-154                        0.02631           0.1530       0.2       .041117          .04114           -0.021     u        

Lead-212                            0.09931           0.02906                .045601          .046164          0.0073     u        

Lead-214                            0.1883            0.03373                .064687          .065284          0.013      u        

Potassium-40                        14.30             0.2424                 1.2032           1.4009           -0.26      u        

Protactinium-234                    0.02653           0.06581                .082142          .082406          0.032      u        

Radium-226 (By Bismuth-214)         0.1876            0.03253      0.2       .065557          .066097          0.0086     u        

Thallium-208                        0.002148          0.02377                .0066619         .0066633         0.010      u        

Thorium-232 (By Actinium-228)       0.03931           0.06768      0.9       .085129          .085177          0          u        

Thorium-234                         0.8643            0.8143                 1.0671           1.0702           -0.29      u        

Uranium-235                         0.03933           0.1124       0.18      .02749           .027593          0.063      u        

u=use  

Page 1 of 1                                                                                                             1533184774006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-009          
Sample Description: 244536-009, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:02            Live Time: 2700   sec

Acquisition Time: 5/8/2013 12:20:48         Real Time: 2704   sec
Analysis Time: 5/8/2013 13:05            Dead Time: 0.16   %

Analysis Quantity: 3.213E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228     AB    3.931E-02      8.513E-02      8.518E-02      6.768E-02
Am-241    #AB    3.957E-02      1.153E-01      1.153E-01      9.147E-02
Bi-212    #AB    5.860E-02      2.734E-01      2.734E-01      2.551E-01
Bi-214           1.876E-01      6.556E-02      6.610E-02      3.253E-02
Co-60     #AB   -7.095E-03      2.972E-02      2.972E-02      2.352E-02
Cs-137    #AB   -1.154E-02      2.536E-02      2.537E-02      1.960E-02
Eu-152    #AB    3.241E-02      5.477E-02      5.480E-02      3.807E-02
Eu-154    #AB    2.631E-02      4.112E-02      4.114E-02      1.530E-01
K-40             1.430E+01      1.203E+00      1.401E+00      2.424E-01
Pa-234    #AB    2.653E-02      8.214E-02      8.241E-02      6.581E-02
Pb-212           9.931E-02      4.560E-02      4.616E-02      2.906E-02
Pb-214           1.883E-01      6.469E-02      6.528E-02      3.373E-02
Ra-226    #      5.926E-01      4.424E-01      4.437E-01      3.221E-01
Th-234           8.643E-01      1.067E+00      1.070E+00      8.143E-01
Tl-208    #AB    2.148E-03      6.662E-03      6.663E-03      2.377E-02
U-235     #AB    3.933E-02      2.749E-02      2.759E-02      1.124E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.650E+01

Analyst: Chris Fluty
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Sample description                                             
244536-009, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_006.An1

Acquisition information
Start time:                 5/8/2013 12:20:48
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2132E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2132E+02) = 

8.4112E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    7 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.20        7. 145.68   0.78  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.35       18.  61.73   0.79  1.777E-02    63.30   3.750  8.643E-01 Th234 
77.13       29.  40.53   0.56  2.932E-02
92.61       14.  67.01   0.82  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.983E-01 U235  
92.96       20.  53.80   0.82  3.937E-02    92.59   4.343  3.641E-01 Th234 

93.35   5.760  2.718E-01 U235  
93.35   4.100  3.819E-01 Ac228 

93.37       10. 111.81   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  1.937E-01 Ac228 

121.30        6. 194.55   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
122.93       16.  78.15   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.20        8. 154.81   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
162.95       11. 108.88   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  
186.04       34.  34.95   0.93  4.855E-02   185.72  57.000  3.809E-02 U235  

186.21   3.555  6.113E-01 Ra226 
186.08       33.  37.33   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.926E-01 Ra226 
238.85       65.  21.41   0.79  4.346E-02   238.63  43.600  9.930E-02 Pb212 
277.83        7. 144.34   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.38       46.  30.92   0.40  3.829E-02   295.22  18.414  2.036E-01 Pb214 
343.68        8.  92.08   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.83       70.  16.13   1.64  3.408E-02   351.93  35.600  1.804E-01 Pb214 
609.13       64.  15.65   0.88  2.322E-02   609.31  45.490  1.876E-01 Bi214 
727.39        1. 204.39   1.45  2.051E-02   727.33   6.650    PBC<MDA Bi212 
785.54        2. 185.20   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
863.86        1. 369.26   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
913.19        4. 179.93   1.58  1.750E-02   911.20  26.200    PBC<MDA Ac228 
964.16        5. 137.37   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.01        6. 120.48   1.62  1.675E-02   968.96  15.900    PBC<MDA Ac228 
995.63        4. 133.40   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1112.57        3. 221.56   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.71        8.  86.87   1.72  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1460.86      610.   4.10   1.59  1.229E-02  1460.82  10.550  1.430E+01 K40   
1764.54        7.  45.76   1.98  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.70    77.13        53.        29. 9.958E+02   81.07   0.555  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.02    59.20        42.         7.     0.002   291.35   0.783s
Th-234    253.62    63.35        56.        18.     0.007   123.46   0.788 
Th-234    370.48    92.59        40.        14.     0.005   134.02   0.822D
U-235     373.53    93.35        47.        20.     0.007   107.60   0.823D
Ac-228    373.53    93.35        58.        10.     0.004   223.63   0.823D
Eu-152    485.22   121.30        59.         6.     0.002   389.09   0.856s
Eu-154    491.75   122.93        66.        16.     0.006   156.31   0.857s
Pa-234    524.82   131.20        67.         8.     0.003   309.61   0.867s
U-235     651.71   162.95        69.        11.     0.004   217.75   0.903 
U-235     744.00   186.04        53.        34.     0.013    69.90   0.928 
Ra-226    744.17   186.08        59.        33.     0.012    74.66   0.928 
U-235     820.90   205.28        68.        -9.    -0.003   278.30   0.950s
Pb-212    955.09   238.85        58.        60.     0.022    42.82   0.794 
Tl-208   1110.90   277.83        48.         7.     0.002   288.69   1.027s
Pb-214   1181.05   295.38        62.        46.     0.017    61.85   0.396s
Eu-152   1374.14   343.68        23.         8.     0.003   184.17   1.097s
Pb-214   1406.75   351.83        32.        70.     0.026    32.25   1.639s
Pa-234   2277.70   569.67        24.        -1.     0.000  1070.13   1.313s
Bi-214   2435.50   609.13        22.        64.     0.024    31.30   0.876s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2634.08   658.79        25.        -7.    -0.003   219.81   1.393s
Eu-154   2887.90   722.26        24.        -5.    -0.002   272.85   1.443s
Eu-152   3102.11   775.82        14.        -1.     0.000  1947.18   1.487s
Bi-212   3141.01   785.54        13.         2.     0.001   370.40   1.492s
Tl-208   3454.27   863.86        13.         1.     0.001   738.52   1.549s
Eu-154   3492.00   873.30        21.        -1.     0.000  1411.90   1.558s
Pa-234   3528.99   882.55        18.        -4.    -0.001   329.92   1.563s
Pa-234   3530.04   882.81        20.        -4.    -0.001   325.84   1.565s
Ac-228   3651.58   913.19        18.         4.     0.001   359.87   1.585s
Pa-234   3780.04   945.31        30.        -4.    -0.001   409.59   1.609s
Eu-152   3855.44   964.16        22.         5.     0.002   274.73   1.621s
Ac-228   3874.84   969.01        19.         6.     0.002   240.97   1.625s
Eu-154   3981.36   995.63        14.         4.     0.002   266.80   1.643s
Eu-154   4029.93  1007.78        19.        -1.     0.000  1459.53   1.648s
Eu-152   4449.17  1112.57        23.         3.     0.001   443.13   1.714s
Bi-214   4481.74  1120.71        19.         8.     0.003   173.73   1.719s
Eu-154   5098.05  1274.74        20.        -1.     0.000  1133.25   1.802s
Co-60    5327.53  1332.09        18.        -3.    -0.001   418.85   1.830s
K-40     5842.88  1460.86        19.       595.     0.220     8.20   1.593 
Bi-212   6486.33  1621.62        14.        -2.    -0.001   696.00   1.940s
Bi-214   7058.45  1764.54        10.         7.     0.003    91.52   1.977s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9312E-02                                      5.12E+12             
911.20 2.390E-02 ?(  6.768E-02 1.80E+02 2.62E+01 G  
968.96 6.470E-02 ?(  1.202E-01 1.20E+02 1.59E+01 G  
338.32-6.370E-04 %   1.176E-01 1.12E+04 1.14E+01 G  

Energy duplication    
93.35 1.937E-01     3.424E-01 1.12E+02 4.10E+00 XA 

Am-241   I   3.9569E-02                                      1.58E+05             
59.54 3.957E-02 &(  9.147E-02 1.46E+02 3.59E+01 G  

Bi-212   N   5.8597E-02                                      5.12E+12             
727.33 1.369E-02 %(P 2.551E-01 2.04E+02 6.65E+00 G  
785.37 3.276E-01 ?(P 1.221E+00 1.85E+02 1.11E+00 G  

1620.74-2.897E-01 +   1.617E+00 3.48E+02 1.51E+00 G  

Bi-214   N   1.8759E-01                                      5.84E+05             
609.31 1.876E-01  (P 3.253E-02 1.57E+01 4.55E+01 G  

1120.29 1.074E-01 -   1.400E-01 8.69E+01 1.49E+01 G  

167 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 13:05:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 1.313E-01 - P 1.459E-01 4.58E+01 1.53E+01 G  

Co-60    T  -7.0951E-03                                      1.93E+03             
1332.49-7.095E-03 ?(  2.352E-02 2.09E+02 1.00E+02 G  
1173.23-3.056E-04 %   2.663E-02 5.30E+03 9.98E+01 G  

Cs-137   I  -1.1539E-02                                      1.10E+04             
661.66-1.154E-02 ?(  1.960E-02 1.10E+02 8.50E+01 G  

Eu-152   I   3.2405E-02                                      4.94E+03             
344.28 2.718E-02 &(  3.807E-02 9.21E+01 2.66E+01 G  
121.78 1.297E-02 ?(  4.058E-02 1.95E+02 2.84E+01 G  
778.90-6.707E-03 &   1.065E-01 9.74E+02 1.30E+01 G  
964.08 6.502E-02 ?(  1.392E-01 1.37E+02 1.45E+01 G  

1112.08 4.868E-02 ?(  1.719E-01 2.22E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.087E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.6305E-02                                      3.14E+03             
873.18-1.330E-02 &(  1.530E-01 7.06E+02 1.22E+01 G  
123.07 2.484E-02  (  3.026E-02 7.82E+01 4.04E+01 G  

1274.43-7.416E-03 +   6.827E-02 5.67E+02 3.49E+01 G  
723.30-4.038E-02 +   8.606E-02 1.36E+02 2.00E+01 G  

1004.72-9.241E-03 +   1.099E-01 7.30E+02 1.79E+01 G  
996.25 7.783E-02 ?(  1.594E-01 1.33E+02 1.05E+01 G  

K-40     N   1.4302E+01                                      4.57E+11             
1460.82 1.430E+01  (P 2.424E-01 4.10E+00 1.06E+01 G  

Pa-234   N   2.6530E-02                                      1.63E+12             
131.30 2.653E-02 &(  6.581E-02 1.55E+02 1.82E+01 G  
569.50-1.796E-02 +   1.562E-01 5.35E+02 9.30E+00 G  
946.00-5.261E-02 +   1.720E-01 2.05E+02 1.35E+01 G  
880.52-6.411E-02 +   1.658E-01 1.65E+02 1.05E+01 G  
883.24-7.262E-02 +   1.856E-01 1.63E+02 9.70E+00 G  

Pb-212   N   9.9305E-02                                      5.12E+12             
238.63 9.930E-02  (P 2.906E-02 2.14E+01 4.36E+01 G  
300.09-3.587E-02 % P 5.541E-01 1.00E+03 3.18E+00 G  

Pb-214   N   1.8830E-01                                      5.84E+05             
351.93 1.804E-01  (P 3.373E-02 1.61E+01 3.56E+01 G  
295.22 2.036E-01  (P 8.099E-02 3.09E+01 1.84E+01 G  
242.00 2.228E-03 &   2.125E-01 5.79E+03 7.27E+00 G  

Ra-226   N   5.9255E-01                                      5.84E+05             
186.21 5.926E-01  (  3.221E-01 3.73E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   8.6431E-01                                      1.63E+12             
63.30 8.643E-01 ?(  8.143E-01 6.17E+01 3.75E+00 G  
92.59 2.656E-01 -   2.697E-01 6.70E+01 4.34E+00 G  

Tl-208   N   2.1477E-03                                      5.12E+12             
583.19-6.250E-03 %(P 2.377E-02 1.22E+04 8.50E+01 G  
277.37 7.710E-02 &(P 1.911E-01 1.44E+02 6.60E+00 G  
860.53 1.981E-02 ?(  1.174E-01 3.69E+02 1.24E+01 G  

U-235    N   3.9328E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.124E-01 1.00E+03 1.09E+01 G  
205.32-1.149E-01 +   2.554E-01 1.39E+02 5.02E+00 G  
163.36 1.379E-01 ?(  2.379E-01 1.09E+02 5.08E+00 G  
185.72 3.809E-02  (  1.910E-02 3.49E+01 5.70E+01 G  

Energy duplication    
93.35 2.718E-01 *   2.189E-01 5.38E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.20        42.         7.     0.002   291.35   3.957E-02   
U-235       93.35        47.        20.     0.007   107.60   2.718E-01   
Eu-152     121.30        59.         6.     0.002   389.09   1.297E-02   
Eu-154     122.93        66.        16.     0.006   156.31   2.484E-02   
Pa-234     131.20        67.         8.     0.003   309.61   2.653E-02   
U-235      162.95        69.        11.     0.004   217.75   1.379E-01   
U-235      186.04        53.        34.     0.013    69.90   3.809E-02   
Ra-226     186.08        59.        33.     0.012    74.66   5.926E-01   
U-235      205.28        68.        -9.    -0.003   278.30  -1.149E-01   
Tl-208     277.83        48.         7.     0.002   288.69   7.710E-02  P
Eu-152     343.68        23.         8.     0.003   184.17   2.718E-02   
Pa-234     569.67        24.        -1.     0.000  1070.13  -1.796E-02   
Cs-137     658.79        25.        -7.    -0.003   219.81  -1.154E-02   
Eu-154     722.26        24.        -5.    -0.002   272.85  -4.038E-02   
Eu-152     775.82        14.        -1.     0.000  1947.18  -6.707E-03   
Bi-212     785.54        13.         2.     0.001   370.40   3.276E-01  P
Tl-208     863.86        13.         1.     0.001   738.52   1.981E-02   
Eu-154     873.30        21.        -1.     0.000  1411.90  -1.330E-02   
Pa-234     882.55        18.        -4.    -0.001   329.92  -6.411E-02   
Pa-234     882.81        20.        -4.    -0.001   325.84  -7.262E-02   
Pa-234     945.31        30.        -4.    -0.001   409.59  -5.261E-02   
Eu-152     964.16        22.         5.     0.002   274.73   6.502E-02   
Eu-154     995.63        14.         4.     0.002   266.80   7.783E-02   
Eu-154    1007.78        19.        -1.     0.000  1459.53  -9.241E-03   
Eu-152    1112.57        23.         3.     0.001   443.13   4.868E-02   
Eu-154    1274.74        20.        -1.     0.000  1133.25  -7.416E-03   
Co-60     1332.09        18.        -3.    -0.001   418.85  -7.095E-03   
Bi-212    1621.62        14.        -2.    -0.001   696.00  -2.897E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228  A    3.9312E-02    3.9312E-02   8.5129E-02    8.5177E-02  6.768E-02
Am-241 #A    3.9563E-02    3.9569E-02   1.1528E-01    1.1532E-01  9.147E-02
Bi-212 #A    5.8597E-02    5.8597E-02   2.7342E-01    2.7343E-01  2.551E-01
Bi-214       1.8758E-01    1.8759E-01   6.5557E-02    6.6097E-02  3.253E-02
Co-60  #A   -7.0112E-03   -7.0951E-03   2.9718E-02    2.9720E-02  2.352E-02
Cs-137 #A   -1.1515E-02   -1.1539E-02   2.5363E-02    2.5368E-02  1.960E-02
Eu-152 #A    3.2255E-02    3.2405E-02   5.4774E-02    5.4797E-02  3.807E-02
Eu-154 #A    2.6114E-02    2.6305E-02   4.1117E-02    4.1140E-02  1.530E-01
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K-40         1.4302E+01    1.4302E+01   1.2032E+00    1.4009E+00  2.424E-01
Pa-234 #A    2.6530E-02    2.6530E-02   8.2142E-02    8.2406E-02  6.581E-02
Pb-212       9.9305E-02    9.9305E-02   4.5601E-02    4.6164E-02  2.906E-02
Pb-214       1.8830E-01    1.8830E-01   6.4687E-02    6.5284E-02  3.373E-02
Ra-226 #     5.9253E-01    5.9255E-01   4.4241E-01    4.4371E-01  3.221E-01
Th-234       8.6431E-01    8.6431E-01   1.0671E+00    1.0702E+00  8.143E-01
Tl-208 #A    2.1477E-03    2.1477E-03   6.6619E-03    6.6633E-03  2.377E-02
U-235  #A    3.9328E-02    3.9328E-02   2.7490E-02    2.7593E-02  1.124E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.7 keV)     1.564E+01  pCi/g         
Total Decayed Activity (  238.6 to  2035.7 keV) 1.5641457E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-010                Received:        04/05/13                      
Lab ID:          244536-010                    Prepared:        04/08/13 15:00                
Matrix:          Soil                          Analyzed:        05/08/13 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:42                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0 U              0.1137        0.1467            0.9     
Bismuth-212                          0.3612           0.5043        0.2587                    
Bismuth-214                          0.4275           0.1025        0.04829                   
Cesium-137                          -0.0008930 U      0.01958       0.01600           0.07    
Cobalt-60                           -0.01363 U b      0.03847       0.03022           0.03    
Europium-152                         0.02088 U        0.07916       0.05317           0.1     
Europium-154                        -0.002092 U       0.01374       0.1487            0.2     
Lead-212                             0.3831           0.07750       0.04123                   
Lead-214                             0.4851           0.08820       0.04347                   
Potassium-40                         9.702            1.041         0.3015                    
Protactinium-234                     0.02408 U        0.1049        0.09701                   
Radium-226 (By Bismuth-214)          0.4275           0.1025        0.04829           0.2     
Thallium-208                         0.1635           0.04419       0.01907                   
Thorium-232 (By Actinium-228)        0.5904           0.1548        0.05873           0.9     
Thorium-234                          0.5967 U         0.6394        1.191                     
Uranium-235                          0.06766 U        0.04357       0.1367            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-010                   Client ID : 12-PCT-322-010        

Seqnum : 1523184761010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_010                                Batch         : 197092                       Time      : 08-MAY-2013 16:37     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313.59 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total         Blank        Flags    

Americium-241                      0                0.1467      0.9      .11369           .11369           -0.039     u            

Bismuth-212                        0.3612           0.2587               .50429           .50463           0.062      u            

Bismuth-214                        0.4275           0.04829              .1025            .10428           0.0086     u            

Cesium-137                         -0.0008930       0.01600     0.07     .019584          .019584          0.0054     u            

Cobalt-60                          -0.01363         0.03022     0.03     .038469          .038474          -0.013     MDA+ u b*

Europium-152                       0.02088          0.05317     0.1      .079158          .079164          0.024      u            

Europium-154                       -0.002092        0.1487      0.2      .013739          .01374           -0.021     u            

Lead-212                           0.3831           0.04123              .077502          .082308          0.0073     u            

Lead-214                           0.4851           0.04347              .088195          .091066          0.013      u            

Potassium-40                       9.702            0.3015               1.0412           1.1494           -0.26      u            

Protactinium-234                   0.02408          0.09701              .10487           .10504           0.032      u            

Radium-226 (By Bismuth-214)        0.4275           0.04829     0.2      .1025            .10428           0.0086     u            

Thallium-208                       0.1635           0.01907              .044189          .04541           0.010      u            

Thorium-232 (By Actinium-228)      0.5904           0.05873     0.9      .15482           .1606            0          u            

Thorium-234                        0.5967           1.191                .63937           .64185           -0.29      u            

Uranium-235                        0.06766          0.1367      0.18     .043565          .043758          0.063      u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523184761010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-010          
Sample Description: 244536-010, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:42            Live Time: 2700   sec

Acquisition Time: 5/8/2013 16:37:14         Real Time: 2704   sec
Analysis Time: 5/8/2013 17:22            Dead Time: 0.13   %

Analysis Quantity: 3.136E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.904E-01      1.548E-01      1.606E-01      5.873E-02
Am-241    #AB    0.000E+00      1.137E-01      1.137E-01      1.467E-01
Bi-212    #      3.612E-01      5.043E-01      5.046E-01      2.587E-01
Bi-214           4.275E-01      1.025E-01      1.043E-01      4.829E-02
Co-60     #AB   -1.363E-02      3.847E-02      3.847E-02      3.022E-02
Cs-137    #AB   -8.930E-04      1.958E-02      1.958E-02      1.600E-02
Eu-152    #AB    2.088E-02      7.916E-02      7.916E-02      5.317E-02
Eu-154    #AB   -2.092E-03      1.374E-02      1.374E-02      1.487E-01
K-40             9.702E+00      1.041E+00      1.149E+00      3.015E-01
Pa-234    #AB    2.408E-02      1.049E-01      1.050E-01      9.701E-02
Pb-212           3.831E-01      7.750E-02      8.231E-02      4.123E-02
Pb-214           4.851E-01      8.820E-02      9.107E-02      4.347E-02
Ra-226    #      8.024E-01      6.247E-01      6.264E-01      4.721E-01
Th-234    #AB    5.967E-01      6.394E-01      6.419E-01      1.191E+00
Tl-208           1.635E-01      4.419E-02      4.541E-02      1.907E-02
U-235     #AB    6.766E-02      4.357E-02      4.376E-02      1.367E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.362E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:22:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_010.An1               

Sample description                                             
244536-010, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_010.An1

Acquisition information
Start time:                 5/8/2013 16:37:14
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1359E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1359E+02) = 

8.6186E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0949

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.11       12. 119.75   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.63       50.  29.10   0.89  2.579E-02
77.13      100.  16.17   0.89  2.760E-02
93.26       36.  42.43   0.32  3.718E-02    93.35   4.100  7.496E-01 Ac228 

93.35   5.760  5.336E-01 U235  
93.35   5.760  5.336E-01 U235  

93.40       22.  73.66   0.91  3.718E-02    92.59   4.343  4.413E-01 Th234 
93.35   4.100  4.628E-01 Ac228 
93.35   5.760  3.294E-01 U235  

93.44       29.  53.58   0.90  3.682E-02    92.59   4.343  5.750E-01 Th234 
93.35   4.100  6.030E-01 Ac228 
93.35   5.760  4.292E-01 U235  

131.27        3. 568.09   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
143.90       17.  85.13   0.95  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.017E-01 U235  
185.83       47.  32.20   0.99  4.662E-02   185.72  57.000  5.675E-02 U235  

186.21   3.555  9.107E-01 Ra226 
185.72  57.000  5.675E-02 U235  

186.07       42.  38.93   0.99  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.024E-01 Ra226 

205.04        8. 158.84   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.172E-01 U235  

238.67      232.   8.16   1.03  4.203E-02   238.63  43.600  3.916E-01 Pb212 
242.04       67.  19.51   1.03  4.172E-02
277.22        6. 168.45   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.22      106.  14.78   1.13  3.721E-02   295.22  18.414  4.730E-01 Pb214 
299.66       36.  28.28   0.56  3.683E-02   300.09   3.180  9.807E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.28       64.  22.80   0.78  3.412E-02   338.32  11.400  5.056E-01 Ac228 
345.33        5. 189.54   1.12  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.82      190.   9.32   1.06  3.325E-02   351.93  35.600  4.914E-01 Pb214 
583.07      103.  13.52   1.38  2.357E-02   583.19  85.000  1.634E-01 Tl208 
609.30      151.  11.03   0.71  2.288E-02   609.31  45.490  4.275E-01 Bi214 
727.42       11.  69.80   1.43  2.025E-02   727.33   6.650    PBC<MDA Bi212 
785.45        7. 105.77   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
882.79        3. 217.72   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
910.84       89.  12.74   0.91  1.732E-02   911.20  26.200  6.273E-01 Ac228 
997.28        1. 526.38   1.65  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1111.06        2. 251.51   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.47       50.  20.32   0.51  1.494E-02  1120.29  14.910  7.150E-01 Bi214 
1407.58        1. 486.14   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.95      415.   5.10   1.75  1.219E-02  1460.82  10.550  9.823E+00 K40   
1620.55        2. 224.46   2.10  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.58       13.  35.32   2.20  1.039E-02  1764.49  15.310  2.643E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.51    74.60       101.        40. 1.559E+03   80.52   0.457  -      s 
308.51    77.11       108.        85. 3.084E+03   42.90   0.796  -        
967.70   241.95        51.        67. 1.385E+03   39.01   1.033 PB-214  lD

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.56    63.11       101.        12.     0.005   239.50   0.879s
Th-234    373.77    93.44       105.        29.     0.011   107.16   0.905s
Ac-228    373.43    93.35        81.        36.     0.013    84.85   0.323D
U-235     373.43    93.35       121.        22.     0.008   147.32   0.905D
Eu-152    486.35   121.61        95.       -12.    -0.005   227.93   0.930s
Eu-154    492.04   123.03        81.        -5.    -0.002   497.16   0.931s
Pa-234    524.98   131.27       126.         3.     0.001  1136.18   0.938s
U-235     575.46   143.90        93.        17.     0.006   170.26   0.949s
U-235     651.87   163.02       100.        -6.    -0.002   464.86   0.966s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.02   185.83        92.        47.     0.017    64.39   0.985s
Ra-226    744.00   186.07       110.        42.     0.015    77.85   0.986s
U-235     819.81   205.04        83.         8.     0.003   317.68   1.002s
Pb-212    953.83   238.57       103.       220.     0.081    19.55   0.993 
Pb-214    959.73   240.05       119.       -42.    -0.015    80.58   1.033 
Tl-208   1108.30   277.22        44.         6.     0.002   336.90   1.063s
Pb-214   1180.27   295.22        51.       102.     0.038    29.57   1.131 
Pb-212   1197.99   299.66        31.        36.     0.013    56.57   0.565s
Ac-228   1352.39   338.28        48.        62.     0.023    45.60   0.778s
Eu-152   1380.58   345.33        41.         5.     0.002   379.09   1.120s
Pb-214   1406.53   351.82        48.       182.     0.067    18.64   1.060 
Pa-234   2275.17   569.09        36.        -4.    -0.001   473.17   1.306s
Tl-208   2331.09   583.07        26.       103.     0.038    27.04   1.380 
Bi-214   2435.96   609.30        46.       139.     0.052    22.07   0.709s
Eu-154   2891.99   723.33        33.        -6.    -0.002   268.56   1.431s
Bi-212   2908.33   727.42        22.        11.     0.004   139.60   1.434s
Eu-152   3114.89   779.06        26.        -2.    -0.001   613.54   1.475s
Bi-212   3140.42   785.45        25.         7.     0.003   211.55   1.480s
Tl-208   3435.84   859.31        26.        -1.     0.000  1147.13   1.539s
Eu-154   3491.39   873.19        19.        -2.    -0.001   785.14   1.549s
Pa-234   3529.78   882.79        16.         3.     0.001   435.45   1.557s
Ac-228   3641.99   910.84        13.        89.     0.033    25.47   0.906s
Eu-154   3987.78   997.28        19.         1.     0.000  1052.77   1.645s
Eu-154   4016.82  1004.54        19.        -2.    -0.001   577.51   1.651s
Eu-152   4443.02  1111.06        15.         2.     0.001   503.02   1.733s
Bi-214   4480.68  1120.47        17.        50.     0.018    40.64   0.510s
Co-60    4691.08  1173.05        24.        -4.    -0.001   401.36   1.780s
Co-60    5322.92  1330.94        28.        -6.    -0.002   282.15   1.898s
Eu-152   5629.68  1407.58        18.         1.     0.000   972.28   1.953s
K-40     5843.39  1460.97        27.       391.     0.145    10.23   1.748 
Bi-212   6482.22  1620.55         7.         2.     0.001   448.92   2.105s
Bi-214   7058.95  1764.58        11.        13.     0.005    70.64   2.205s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9037E-01                                      5.12E+12             
911.20 6.273E-01 *(P 5.873E-02 1.27E+01 2.62E+01 G  
968.96 0.000E+00 -   1.503E-01 1.00E+03 1.59E+01 G  
338.32 5.056E-01  (P 1.330E-01 2.28E+01 1.14E+01 G  

Energy duplication    
93.35 7.496E-01     4.396E-01 4.24E+01 4.10E+00 XA 

178 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:22:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.6124E-01                                      5.12E+12             
727.33 2.506E-01 ?(  2.587E-01 6.98E+01 6.65E+00 G  
785.37 1.070E+00 &(  1.744E+00 1.06E+02 1.11E+00 G  

1620.74 3.273E-01 ?(  1.139E+00 2.24E+02 1.51E+00 G  

Bi-214   N   4.2753E-01                                      5.84E+05             
609.31 4.275E-01  (P 4.829E-02 1.10E+01 4.55E+01 G  

1120.29 7.150E-01 + P 1.382E-01 2.03E+01 1.49E+01 G  
1764.49 2.643E-01 - P 1.575E-01 3.53E+01 1.53E+01 G  

Co-60    T  -1.3634E-02                                      1.93E+03             
1332.49-1.363E-02 ?(  3.022E-02 1.41E+02 1.00E+02 G  
1173.23-7.988E-03 +   2.547E-02 2.01E+02 9.98E+01 G  

Cs-137   I  -8.9304E-04                                      1.10E+04             
661.66-8.930E-04 %(  1.600E-02 1.10E+03 8.50E+01 G  

Eu-152   I   2.0881E-02                                      4.94E+03             
344.28 1.753E-02 ?(  5.317E-02 1.90E+02 2.66E+01 G  
121.78-3.062E-02 +   5.569E-02 1.14E+02 2.84E+01 G  
778.90-3.082E-02 +   1.523E-01 3.07E+02 1.30E+01 G  
964.08 0.000E+00 -   3.401E-01 1.00E+03 1.45E+01 G  

1112.08 3.611E-02 ?(  1.443E-01 2.52E+02 1.34E+01 G  
1408.01 1.535E-02 ?(  1.209E-01 4.86E+02 2.09E+01 G  

Eu-154   I  -2.0923E-03                                      3.14E+03             
873.18-2.347E-02 ?(  1.487E-01 3.93E+02 1.22E+01 G  
123.07-8.940E-03 +   3.604E-02 2.49E+02 4.04E+01 G  

1274.43-2.471E-03 %   6.230E-02 1.54E+03 3.49E+01 G  
723.30-4.964E-02 +   1.049E-01 1.34E+02 2.00E+01 G  

1004.72-2.466E-02 +   1.141E-01 2.89E+02 1.79E+01 G  
996.25 2.268E-02 ?(  1.938E-01 5.26E+02 1.05E+01 G  

K-40     N   9.7016E+00                                      4.57E+11             
1460.82 9.702E+00  (P 3.015E-01 5.12E+00 1.06E+01 G  

Pa-234   N   2.4082E-02                                      1.63E+12             
131.30 1.042E-02 ?(  9.701E-02 5.68E+02 1.82E+01 G  
569.50-5.232E-02 +   1.989E-01 2.37E+02 9.30E+00 G  
946.00 0.000E+00 -   1.216E-01 1.00E+03 1.35E+01 G  
880.52 4.950E-03 %   1.650E-01 2.03E+03 1.05E+01 G  
883.24 4.971E-02 ?(  1.711E-01 2.18E+02 9.70E+00 G  

Pb-212   N   3.8305E-01                                      5.12E+12             
238.63 3.830E-01  (P 4.123E-02 9.77E+00 4.36E+01 G  
300.09 9.807E-01 + P 3.536E-01 2.83E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:22:24
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.8511E-01                                      5.84E+05             
351.93 4.914E-01  (P 4.347E-02 9.32E+00 3.56E+01 G  
295.22 4.730E-01  (P 7.788E-02 1.48E+01 1.84E+01 G  
242.00-4.375E-01 - P 2.677E-01 4.03E+01 7.27E+00 G  

Ra-226   N   8.0241E-01                                      5.84E+05             
186.21 8.024E-01  (  4.721E-01 3.89E+01 3.56E+00 G  

Th-234   N   5.9668E-01                                      1.63E+12             
63.30 6.218E-01 ?(  1.191E+00 1.20E+02 3.75E+00 G  
92.59 5.750E-01 &(  4.758E-01 5.36E+01 4.34E+00 G  

Tl-208   N   1.6345E-01                                      5.12E+12             
583.19 1.634E-01  (  1.907E-02 1.35E+01 8.50E+01 G  
277.37 7.187E-02 &   1.933E-01 1.68E+02 6.60E+00 G  
860.53-1.819E-02 -   1.698E-01 5.74E+02 1.24E+01 G  

U-235    N   6.7657E-02                                      2.57E+11             
143.77 1.017E-01 &(  1.367E-01 8.51E+01 1.09E+01 G  
205.32 1.172E-01 &(  2.993E-01 1.59E+02 5.02E+00 G  
163.36-8.088E-02 -   3.050E-01 2.32E+02 5.08E+00 G  
185.72 5.675E-02 *(  2.685E-02 3.22E+01 5.70E+01 G  

Energy duplication    
93.35 3.294E-01     3.828E-01 7.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_010.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.11       101.        12.     0.005   239.50   6.218E-01   
Th-234      93.44       105.        29.     0.011   107.16   5.750E-01   
U-235       93.35       121.        22.     0.008   147.32   3.294E-01   
Eu-152     121.61        95.       -12.    -0.005   227.93  -3.062E-02   
Eu-154     123.03        81.        -5.    -0.002   497.16  -8.940E-03   
Pa-234     131.27       126.         3.     0.001  1136.18   1.042E-02   
U-235      143.90        93.        17.     0.006   170.26   1.017E-01   
U-235      163.02       100.        -6.    -0.002   464.86  -8.088E-02   
U-235      185.83        92.        47.     0.017    64.39   5.675E-02   
Ra-226     186.07       110.        42.     0.015    77.85   8.024E-01   
U-235      205.04        83.         8.     0.003   317.68   1.172E-01   
Eu-152     345.33        41.         5.     0.002   379.09   1.753E-02   
Pa-234     569.09        36.        -4.    -0.001   473.17  -5.232E-02   
Eu-154     723.33        33.        -6.    -0.002   268.56  -4.964E-02   
Bi-212     727.42        22.        11.     0.004   139.60   2.506E-01   
Eu-152     779.06        26.        -2.    -0.001   613.54  -3.082E-02   
Bi-212     785.45        25.         7.     0.003   211.55   1.070E+00   
Eu-154     873.19        19.        -2.    -0.001   785.14  -2.347E-02   
Pa-234     882.79        16.         3.     0.001   435.45   4.971E-02   
Eu-154     997.28        19.         1.     0.000  1052.77   2.268E-02   
Eu-154    1004.54        19.        -2.    -0.001   577.51  -2.466E-02   
Eu-152    1111.06        15.         2.     0.001   503.02   3.611E-02   
Co-60     1173.05        24.        -4.    -0.001   401.36  -7.988E-03   
Co-60     1330.94        28.        -6.    -0.002   282.15  -1.363E-02   
Eu-152    1407.58        18.         1.     0.000   972.28   1.535E-02   
Bi-212    1620.55         7.         2.     0.001   448.92   3.273E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9037E-01    5.9037E-01   1.5482E-01    1.6060E-01  5.873E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.1369E-01    1.1369E-01  1.467E-01
Bi-212 #C    3.6124E-01    3.6124E-01   5.0429E-01    5.0463E-01  2.587E-01
Bi-214       4.2751E-01    4.2753E-01   1.0250E-01    1.0428E-01  4.829E-02
Co-60  #A   -1.3472E-02   -1.3634E-02   3.8469E-02    3.8474E-02  3.022E-02
Cs-137 #A   -8.9117E-04   -8.9304E-04   1.9584E-02    1.9584E-02  1.600E-02
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Eu-152 #A    2.0784E-02    2.0881E-02   7.9158E-02    7.9164E-02  5.317E-02
Eu-154 #A   -2.0770E-03   -2.0923E-03   1.3739E-02    1.3740E-02  1.487E-01
K-40         9.7016E+00    9.7016E+00   1.0412E+00    1.1494E+00  3.015E-01
Pa-234 #A    2.4082E-02    2.4082E-02   1.0487E-01    1.0504E-01  9.701E-02
Pb-212       3.8305E-01    3.8305E-01   7.7502E-02    8.2308E-02  4.123E-02
Pb-214       4.8509E-01    4.8511E-01   8.8195E-02    9.1066E-02  4.347E-02
Ra-226 #     8.0238E-01    8.0241E-01   6.2470E-01    6.2638E-01  4.721E-01
Th-234 #A    5.9668E-01    5.9668E-01   6.3937E-01    6.4185E-01  1.191E+00
Tl-208       1.6345E-01    1.6345E-01   4.4189E-02    4.5410E-02  1.907E-02
U-235  #A    6.7657E-02    6.7657E-02   4.3565E-02    4.3758E-02  1.367E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.175E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1751135E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-011                Received:        04/05/13                      
Lab ID:          244536-011                    Prepared:        04/08/13 15:07                
Matrix:          Soil                          Analyzed:        05/08/13 16:38                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.92 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05060 U        0.1865         0.1508            0.9     
Bismuth-212                          0.7078           0.4725         0.2670                    
Bismuth-214                          0.4401           0.1086         0.04933                   
Cesium-137                           0.005309 U       0.02241        0.01776           0.07    
Cobalt-60                           -0.01061 U        0.03532        0.02782           0.03    
Europium-152                         0.07130          0.09596        0.05412           0.1     
Europium-154                         0.03624 U        0.05569        0.1449            0.2     
Lead-212                             0.3724           0.06935        0.03609                   
Lead-214                             0.5837           0.09216        0.03648                   
Potassium-40                        10.32             1.058          0.2527                    
Protactinium-234                     0.1030           0.08468        0.07596                   
Radium-226 (By Bismuth-214)          0.4401           0.1086         0.04933           0.2     
Thallium-208                         0.1744           0.04336        0.01874                   
Thorium-232 (By Actinium-228)        0.5518           0.1255         0.02474           0.9     
Thorium-234                          0.9651 U         0.6028         1.149                     
Uranium-235                          0.07084 U        0.03778        0.1333            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-011                   Client ID : 12-PCT-322-011        

Seqnum : 1533184774010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_010                                Batch         : 197092                       Time      : 08-MAY-2013 16:38     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304.92 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.05060           0.1508       0.9       .18651           .18655           -0.039     u        

Bismuth-212                         0.7078            0.2670                 .47254           .47393           0.062      u        

Bismuth-214                         0.4401            0.04933                .10856           .11035           0.0086     u        

Cesium-137                          0.005309          0.01776      0.07      .022412          .022413          0.0054     u        

Cobalt-60                           -0.01061          0.02782      0.03      .035321          .035324          -0.013     u        

Europium-152                        0.07130           0.05412      0.1       .095957          .096018          0.024      u        

Europium-154                        0.03624           0.1449       0.2       .055687          .055719          -0.021     u        

Lead-212                            0.3724            0.03609                .069346          .074396          0.0073     u        

Lead-214                            0.5837            0.03648                .092161          .096118          0.013      u        

Potassium-40                        10.32             0.2527                 1.0577           1.1776           -0.26      u        

Protactinium-234                    0.1030            0.07596                .084675          .088462          0.032      u        

Radium-226 (By Bismuth-214)         0.4401            0.04933      0.2       .10856           .11035           0.0086     u        

Thallium-208                        0.1744            0.01874                .043356          .04477           0.010      u        

Thorium-232 (By Actinium-228)       0.5518            0.02474      0.9       .12552           .13171           0          u        

Thorium-234                         0.9651            1.149                  .60279           .60965           -0.29      u        

Uranium-235                         0.07084           0.1333       0.18      .037779          .038022          0.063      u        

u=use  

Page 1 of 1                                                                                                             1533184774010
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-011          
Sample Description: 244536-011, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:36            Live Time: 2700   sec

Acquisition Time: 5/8/2013 16:38:24         Real Time: 2705   sec
Analysis Time: 5/8/2013 17:23            Dead Time: 0.18   %

Analysis Quantity: 3.049E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.518E-01      1.255E-01      1.317E-01      2.474E-02
Am-241    #AB    5.060E-02      1.865E-01      1.865E-01      1.508E-01
Bi-212    #      7.078E-01      4.725E-01      4.739E-01      2.670E-01
Bi-214           4.401E-01      1.086E-01      1.104E-01      4.933E-02
Co-60     #AB   -1.061E-02      3.532E-02      3.532E-02      2.782E-02
Cs-137    #AB    5.309E-03      2.241E-02      2.241E-02      1.776E-02
Eu-152    #      7.130E-02      9.596E-02      9.602E-02      5.412E-02
Eu-154    #AB    3.624E-02      5.569E-02      5.572E-02      1.449E-01
K-40             1.032E+01      1.058E+00      1.178E+00      2.527E-01
Pa-234           1.030E-01      8.468E-02      8.846E-02      7.596E-02
Pb-212           3.724E-01      6.935E-02      7.440E-02      3.609E-02
Pb-214           5.837E-01      9.216E-02      9.612E-02      3.648E-02
Ra-226           9.823E-01      5.895E-01      5.922E-01      3.927E-01
Th-234    #AB    9.651E-01      6.028E-01      6.096E-01      1.149E+00
Tl-208           1.744E-01      4.336E-02      4.477E-02      1.874E-02
U-235     #AB    7.084E-02      3.778E-02      3.802E-02      1.333E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.544E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:23:36
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_010.An1               

Sample description                                             
244536-011, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_010.An1

Acquisition information
Start time:                 5/8/2013 16:38:24
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0492E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0492E+02) = 

8.8636E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0660

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.96        8. 184.31   0.78  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.31       21.  69.59   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.054E+00 Th234 
74.81       93.  17.35   0.80  2.758E-02
77.10      109.  15.47   0.80  2.932E-02
92.26       46.  31.23   0.82  3.899E-02    92.59   4.343  8.882E-01 Th234 

92.59   4.343  8.882E-01 Th234 
93.35   5.760  6.632E-01 U235  

93.33       32.  43.61   0.82  3.937E-02    93.35   4.100  6.600E-01 Ac228 
93.35   5.760  4.698E-01 U235  

93.33       32.  43.61   0.82  3.937E-02    93.35   4.100  6.600E-01 Ac228 
93.35   5.760  4.698E-01 U235  

122.90       14.  95.79   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.04       20.  46.03   0.43  4.960E-02   131.30  18.200  7.343E-02 Pa234 
143.28       16.  86.58   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.752E-02 U235  
186.14       52.  30.01   0.67  4.852E-02   185.72  57.000  6.121E-02 U235  

186.21   3.555  9.823E-01 Ra226 
185.72  57.000  6.121E-02 U235  

238.72      219.   9.13   1.08  4.347E-02   238.63  43.600  3.724E-01 Pb212 
241.87       50.  32.10   1.38  4.315E-02   242.00   7.268  5.193E-01 Pb214 
277.38       30.  38.47   1.03  3.983E-02   277.37   6.600  3.690E-01 Tl208 
295.21      112.  12.16   1.09  3.830E-02   295.22  18.414  5.079E-01 Pb214 
300.25       19.  49.09   1.05  3.789E-02   300.09   3.180  5.273E-01 Pb212 
338.20       63.  23.02   1.20  3.500E-02   338.32  11.400  5.167E-01 Ac228 
344.29        6. 170.09   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.83      225.   7.73   1.13  3.408E-02   351.93  35.600  5.968E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
569.16       10.  72.23   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.38      108.  11.97   1.58  2.394E-02   583.19  85.000  1.744E-01 Tl208 
609.28      142.  11.72   1.26  2.322E-02   609.31  45.490  4.401E-01 Bi214 
661.91        3. 211.07   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.64       25.  30.14   1.45  2.051E-02   727.33   6.650  5.913E-01 Bi212 
782.06        6.  71.08   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
873.29        3. 185.08   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
881.20        8.  62.83   1.56  1.793E-02   880.52  10.500  1.399E-01 Pa234 
911.18       84.  11.37   0.63  1.750E-02   911.20  26.200  5.999E-01 Ac228 
964.44       13.  67.30   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.02       40.  22.80   1.62  1.675E-02   968.96  15.900  4.977E-01 Ac228 

1109.39        4. 157.36   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.78       49.  19.97   1.05  1.507E-02  1120.29  14.910  7.158E-01 Bi214 
1273.30        7.  98.50   1.80  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.89      408.   4.94   1.80  1.229E-02  1460.82  10.550  1.032E+01 K40   
1620.88        5.  78.34   1.94  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.22       17.  28.40   1.98  1.048E-02  1764.49  15.310  3.430E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.51    74.83       116.        68. 2.451E+03   53.23   0.827  -        
308.70    77.13       107.        90. 3.076E+03   39.98   0.860  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.07    59.96       102.         8.     0.003   368.62   0.783s
Th-234    253.45    63.31       100.        21.     0.008   139.18   0.788s
Th-234    369.16    92.26        79.        46.     0.017    62.46   0.822s
Ac-228    373.53    93.35        84.        32.     0.012    87.22   0.823D
U-235     373.53    93.35        84.        32.     0.012    87.22   0.823D
Eu-152    487.01   121.74       113.       -14.    -0.005   225.44   0.856s
Eu-154    491.63   122.90        87.        14.     0.005   191.58   0.857s
Pa-234    524.73   131.18        80.        17.     0.006   155.37   0.867s
U-235     573.09   143.28        92.        16.     0.006   173.16   0.881s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     744.59   186.19        81.        55.     0.021    53.33   0.928s
Ra-226    744.40   186.14        78.        52.     0.019    60.02   0.668s
U-235     817.66   204.47        84.        -9.    -0.003   305.44   0.950s
Pb-212    954.56   238.72        80.       215.     0.080    18.25   1.081 
Pb-214    967.17   241.87        78.        50.     0.018    64.19   1.385s
Tl-208   1109.12   277.38        52.        30.     0.011    76.95   1.027 
Pb-214   1180.39   295.21        34.       109.     0.040    24.32   1.087 
Pb-212   1200.53   300.25        43.        19.     0.007    98.19   1.051s
Ac-228   1352.23   338.20        52.        63.     0.023    46.04   1.200 
Eu-152   1376.61   344.29        42.         6.     0.002   340.18   1.097s
Pb-214   1406.75   351.83        33.       221.     0.082    15.47   1.134 
Pa-234   2275.66   569.16        20.        10.     0.004   144.46   1.313 
Tl-208   2332.51   583.38        25.       108.     0.040    23.93   1.578 
Bi-214   2436.10   609.28        46.       142.     0.052    23.44   1.263 
Cs-137   2646.55   661.91        19.         3.     0.001   422.15   1.393s
Eu-154   2892.03   723.29        36.        -8.    -0.003   229.70   1.443s
Bi-212   2909.43   727.64        23.        25.     0.009    60.28   1.447s
Eu-152   3104.10   776.31        17.        -2.    -0.001   742.62   1.487s
Bi-212   3127.06   782.06         9.         6.     0.002   142.17   1.492s
Eu-154   3491.98   873.29        17.         3.     0.001   370.17   1.558s
Pa-234   3523.62   881.20         9.         8.     0.003   125.67   1.563 
Pa-234   3536.40   884.40        16.        -3.    -0.001   368.73   1.565s
Ac-228   3643.53   911.18         2.        84.     0.031    22.75   0.628s
Eu-152   3856.59   964.44        32.        13.     0.005   134.59   1.621s
Ac-228   3874.90   969.02        22.        40.     0.015    45.59   1.625 
Eu-154   4021.35  1005.63        28.        -2.    -0.001   841.97   1.648s
Eu-152   4436.44  1109.39        15.         4.     0.001   314.73   1.714s
Bi-214   4482.02  1120.78        13.        49.     0.018    39.95   1.049s
Eu-154   5092.28  1273.30        18.         7.     0.002   197.00   1.802s
Co-60    5333.21  1333.51        23.        -4.    -0.002   332.79   1.830s
K-40     5842.99  1460.89        18.       408.     0.151     9.88   1.803 
Bi-212   6483.36  1620.88         6.         5.     0.002   156.67   1.939s
Bi-214   7057.18  1764.22        11.        17.     0.006    56.80   1.977s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5181E-01                                      5.12E+12             
911.20 5.999E-01  (  2.474E-02 1.14E+01 2.62E+01 G  
968.96 4.977E-01 ?(  1.352E-01 2.28E+01 1.59E+01 G  
338.32 5.167E-01  (  1.385E-01 2.30E+01 1.14E+01 G  

Energy duplication    
93.35 6.600E-01 ?   4.341E-01 4.36E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.0598E-02                                      1.58E+05             
59.54 5.060E-02 &(  1.508E-01 1.84E+02 3.59E+01 G  

Bi-212   N   7.0780E-01                                      5.12E+12             
727.33 5.913E-01 @(P 2.670E-01 3.01E+01 6.65E+00 G  
785.37 9.468E-01 ?(P 1.058E+00 7.11E+01 1.11E+00 G  

1620.74 1.045E+00 ?(  1.128E+00 7.83E+01 1.51E+00 G  

Bi-214   N   4.4012E-01                                      5.84E+05             
609.31 4.401E-01  (P 4.933E-02 1.17E+01 4.55E+01 G  

1120.29 7.158E-01 +   1.227E-01 2.00E+01 1.49E+01 G  
1764.49 3.430E-01 - P 1.562E-01 2.84E+01 1.53E+01 G  

Co-60    T  -1.0613E-02                                      1.93E+03             
1332.49-1.061E-02 ?(  2.782E-02 1.66E+02 1.00E+02 G  
1173.23 0.000E+00 &   3.648E-02 1.00E+03 9.98E+01 G  

Cs-137   I   5.3090E-03                                      1.10E+04             
661.66 5.309E-03 &(  1.776E-02 2.11E+02 8.50E+01 G  

Eu-152   I   7.1295E-02                                      4.94E+03             
344.28 1.994E-02 ?(  5.412E-02 1.70E+02 2.66E+01 G  
121.78-3.295E-02 +   5.941E-02 1.13E+02 2.84E+01 G  
778.90-2.090E-02 +   1.249E-01 3.71E+02 1.30E+01 G  
964.08 1.761E-01 *(  1.779E-01 6.73E+01 1.45E+01 G  

1112.08 5.984E-02 ?(  1.464E-01 1.57E+02 1.34E+01 G  
1408.01 0.000E+00 &   2.912E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.6238E-02                                      3.14E+03             
873.18 4.977E-02 ?(  1.449E-01 1.85E+02 1.22E+01 G  
123.07 2.416E-02 &(  3.665E-02 9.58E+01 4.04E+01 G  

1274.43 4.550E-02 ?(  6.780E-02 9.85E+01 3.49E+01 G  
723.30-6.255E-02 +   1.125E-01 1.15E+02 2.00E+01 G  

1004.72-2.042E-02 &   1.394E-01 4.21E+02 1.79E+01 G  
996.25 0.000E+00 -   3.242E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0321E+01                                      4.57E+11             
1460.82 1.032E+01  (P 2.527E-01 4.94E+00 1.06E+01 G  

Pa-234   N   1.0302E-01                                      1.63E+12             
131.30 6.244E-02 ?(  7.596E-02 7.77E+01 1.82E+01 G  
569.50 1.409E-01  (  1.502E-01 7.22E+01 9.30E+00 G  
946.00 0.000E+00 -   2.057E-01 1.00E+03 1.35E+01 G  
880.52 1.399E-01  (  1.198E-01 6.28E+01 1.05E+01 G  
883.24-6.039E-02 -   1.748E-01 1.84E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.7239E-01                                      5.12E+12             
238.63 3.724E-01  (P 3.609E-02 9.13E+00 4.36E+01 G  
300.09 5.273E-01 + P 4.156E-01 4.91E+01 3.18E+00 G  

Pb-214   N   5.8368E-01                                      5.84E+05             
351.93 5.968E-01  (P 3.648E-02 7.73E+00 3.56E+01 G  
295.22 5.079E-01 - P 6.317E-02 1.22E+01 1.84E+01 G  
242.00 5.193E-01 *(  2.160E-01 3.21E+01 7.27E+00 G  

Ra-226   N   9.8231E-01                                      5.84E+05             
186.21 9.823E-01  (  3.927E-01 3.00E+01 3.56E+00 G  

Th-234   N   9.6509E-01                                      1.63E+12             
63.30 1.054E+00 &(  1.149E+00 6.96E+01 3.75E+00 G  
92.59 8.882E-01  (  4.026E-01 3.12E+01 4.34E+00 G  

Tl-208   N   1.7444E-01                                      5.12E+12             
583.19 1.744E-01  (P 1.874E-02 1.20E+01 8.50E+01 G  
277.37 3.690E-01 + P 2.103E-01 3.85E+01 6.60E+00 G  
860.53-1.049E-02 &   1.780E-01 1.04E+03 1.24E+01 G  

U-235    N   7.0836E-02                                      2.57E+11             
143.77 9.752E-02 &(  1.333E-01 8.66E+01 1.09E+01 G  
205.32-1.219E-01 &   2.991E-01 1.53E+02 5.02E+00 G  
163.36-1.653E-02 %   3.334E-01 1.23E+03 5.08E+00 G  
185.72 6.571E-02  (  2.494E-02 2.67E+01 5.70E+01 G  

Energy duplication    
93.35 4.698E-01 ?   3.090E-01 4.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.96       102.         8.     0.003   368.62   5.060E-02   
Th-234      63.31       100.        21.     0.008   139.18   1.054E+00   
Th-234      92.26        79.        46.     0.017    62.46   8.882E-01   
U-235       93.35        84.        32.     0.012    87.22   4.698E-01   
Eu-152     121.74       113.       -14.    -0.005   225.44  -3.295E-02   
Eu-154     122.90        87.        14.     0.005   191.58   2.416E-02   
U-235      143.28        92.        16.     0.006   173.16   9.752E-02   
U-235      186.19        81.        55.     0.021    53.33   6.571E-02   
U-235      204.47        84.        -9.    -0.003   305.44  -1.219E-01   
Eu-152     344.29        42.         6.     0.002   340.18   1.994E-02   
Cs-137     661.91        19.         3.     0.001   422.15   5.309E-03   
Eu-154     723.29        36.        -8.    -0.003   229.70  -6.255E-02   
Bi-212     727.64        23.        25.     0.009    60.28   5.913E-01  P
Eu-152     776.31        17.        -2.    -0.001   742.62  -2.090E-02   
Bi-212     782.06         9.         6.     0.002   142.17   9.468E-01  P
Eu-154     873.29        17.         3.     0.001   370.17   4.977E-02   
Eu-152     964.44        32.        13.     0.005   134.59   1.761E-01   
Eu-154    1005.63        28.        -2.    -0.001   841.97  -2.042E-02   
Eu-152    1109.39        15.         4.     0.001   314.73   5.984E-02   
Eu-154    1273.30        18.         7.     0.002   197.00   4.550E-02   
Co-60     1333.51        23.        -4.    -0.002   332.79  -1.061E-02   
Bi-212    1620.88         6.         5.     0.002   156.67   1.045E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5181E-01    5.5181E-01   1.2552E-01    1.3171E-01  2.474E-02
Am-241 #A    5.0590E-02    5.0598E-02   1.8651E-01    1.8655E-01  1.508E-01
Bi-212 #     7.0780E-01    7.0780E-01   4.7254E-01    4.7393E-01  2.670E-01
Bi-214       4.4010E-01    4.4012E-01   1.0856E-01    1.1035E-01  4.933E-02
Co-60  #A   -1.0487E-02   -1.0613E-02   3.5321E-02    3.5324E-02  2.782E-02
Cs-137 #A    5.2978E-03    5.3090E-03   2.2412E-02    2.2413E-02  1.776E-02
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Eu-152 #C    7.0963E-02    7.1295E-02   9.5957E-02    9.6018E-02  5.412E-02
Eu-154 #A    3.5973E-02    3.6238E-02   5.5687E-02    5.5719E-02  1.449E-01
K-40         1.0321E+01    1.0321E+01   1.0577E+00    1.1776E+00  2.527E-01
Pa-234  C    1.0302E-01    1.0302E-01   8.4675E-02    8.8462E-02  7.596E-02
Pb-212       3.7239E-01    3.7239E-01   6.9346E-02    7.4396E-02  3.609E-02
Pb-214       5.8365E-01    5.8368E-01   9.2161E-02    9.6118E-02  3.648E-02
Ra-226       9.8227E-01    9.8231E-01   5.8955E-01    5.9221E-01  3.927E-01
Th-234 #A    9.6509E-01    9.6509E-01   6.0279E-01    6.0965E-01  1.149E+00
Tl-208       1.7444E-01    1.7444E-01   4.3356E-02    4.4770E-02  1.874E-02
U-235  #A    7.0836E-02    7.0836E-02   3.7779E-02    3.8022E-02  1.333E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     1.343E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.7 keV) 1.3426033E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-012                Received:        04/05/13                      
Lab ID:          244536-012                    Prepared:        04/08/13 15:14                
Matrix:          Soil                          Analyzed:        05/08/13 16:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:28                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.00004518 U      0.1689        0.1392            0.9     
Bismuth-212                          0.4307            0.4069        0.2920                    
Bismuth-214                          0.5369            0.1092        0.04341                   
Cesium-137                          -0.01023 U         0.03021       0.02392           0.07    
Cobalt-60                            0.001721 U        0.02987       0.02438           0.03    
Europium-152                         0.03643 U         0.05485       0.06138           0.1     
Europium-154                         0.01917 U         0.03000       0.1500            0.2     
Lead-212                             0.4605            0.07611       0.03876                   
Lead-214                             0.6039            0.08699       0.04680                   
Potassium-40                        11.00              1.078         0.2828                    
Protactinium-234                    -0.04478 U         0.1232        0.09935                   
Radium-226 (By Bismuth-214)          0.5369            0.1092        0.04341           0.2     
Thallium-208                         0.2171            0.05428       0.02213                   
Thorium-232 (By Actinium-228)        0.5741            0.1278        0.06087           0.9     
Thorium-234                          0.8258 U          0.6005        1.120                     
Uranium-235                          0.06434 U         0.03662       0.1461            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244536-012                   Client ID : 12-PCT-322-012        

Seqnum : 1513184759010.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130508_010                                Batch         : 197092                       Time      : 08-MAY-2013 16:35     

Cal    : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14     Caldate       : 08-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313.05 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.00004518       0.1392       0.9       .16892           .16892           -0.039     u        

Bismuth-212                         0.4307            0.2920                 .40685           .40744           0.062      u        

Bismuth-214                         0.5369            0.04341                .1092            .1119            0.0086     u        

Cesium-137                          -0.01023          0.02392      0.07      .030213          .030216          0.0054     u        

Cobalt-60                           0.001721          0.02438      0.03      .029874          .029875          -0.013     u        

Europium-152                        0.03643           0.06138      0.1       .054848          .054888          0.024      u        

Europium-154                        0.01917           0.1500       0.2       .03              .030017          -0.021     u        

Lead-212                            0.4605            0.03876                .076114          .085108          0.0073     u        

Lead-214                            0.6039            0.04680                .086989          .093257          0.013      u        

Potassium-40                        11.00             0.2828                 1.0777           1.2111           -0.26      u        

Protactinium-234                    -0.04478          0.09935                .12321           .12372           0.032      u        

Radium-226 (By Bismuth-214)         0.5369            0.04341      0.2       .1092            .1119            0.0086     u        

Thallium-208                        0.2171            0.02213                .054279          .056058          0.010      u        

Thorium-232 (By Actinium-228)       0.5741            0.06087      0.9       .12779           .13439           0          u        

Thorium-234                         0.8258            1.120                  .60049           .60556           -0.29      u        

Uranium-235                         0.06434           0.1461       0.18      .036617          .03685           0.063      u        

u=use  

Page 1 of 1                                                                                                           1513184759010.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-012          
Sample Description: 244536-012, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130508_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:28            Live Time: 2700   sec

Acquisition Time: 5/8/2013 16:35:43         Real Time: 2703   sec
Analysis Time: 5/8/2013 17:20            Dead Time: 0.10   %

Analysis Quantity: 3.131E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.741E-01      1.278E-01      1.344E-01      6.087E-02
Am-241    #AB   -4.518E-05      1.689E-01      1.689E-01      1.392E-01
Bi-212    #      4.307E-01      4.068E-01      4.074E-01      2.920E-01
Bi-214           5.369E-01      1.092E-01      1.119E-01      4.341E-02
Co-60     #AB    1.721E-03      2.987E-02      2.987E-02      2.438E-02
Cs-137    #AB   -1.023E-02      3.021E-02      3.022E-02      2.392E-02
Eu-152    #AB    3.643E-02      5.485E-02      5.489E-02      6.138E-02
Eu-154    #AB    1.917E-02      3.000E-02      3.002E-02      1.500E-01
K-40             1.100E+01      1.078E+00      1.211E+00      2.828E-01
Pa-234    #AB   -4.478E-02      1.232E-01      1.237E-01      9.935E-02
Pb-212           4.605E-01      7.611E-02      8.511E-02      3.876E-02
Pb-214           6.039E-01      8.699E-02      9.326E-02      4.680E-02
Ra-226    #      7.047E-01      6.229E-01      6.247E-01      4.770E-01
Th-234    #AB    8.258E-01      6.005E-01      6.056E-01      1.120E+00
Tl-208           2.171E-01      5.428E-02      5.606E-02      2.213E-02
U-235      AB    6.434E-02      3.662E-02      3.685E-02      1.461E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.547E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:20:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_010.An1               

Sample description                                             
244536-012, 197092                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508_010.An1

Acquisition information
Start time:                 5/8/2013 16:35:43
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1305E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1305E+02) = 

8.6335E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:20:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1106

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.25       15. 103.56   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.781E-01 Th234 
74.90       65.  25.34   0.85  2.844E-02
77.28      122.  14.88   0.85  3.022E-02
93.26       51.  36.36   0.87  3.953E-02    92.59   4.343  9.533E-01 Th234 

93.35   4.100  1.000E+00 Ac228 
93.35   5.760  7.121E-01 U235  
92.59   4.343  9.533E-01 Th234 

93.28       58.  32.51   0.61  3.990E-02    92.59   4.343  1.073E+00 Th234 
93.35   4.100  1.126E+00 Ac228 
93.35   5.760  8.014E-01 U235  

93.28       59.  30.00   0.87  3.990E-02    92.59   4.343  1.095E+00 Th234 
93.35   4.100  1.149E+00 Ac228 
93.35   5.760  8.180E-01 U235  

119.13       15.  75.28   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  3.411E-02 Eu152 

122.19       18.  78.25   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  2.997E-02 Eu154 

161.78        6. 225.96   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
185.93       38.  44.20   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.047E-01 Ra226 
186.07       65.  28.46   0.32  4.819E-02   185.72  57.000  7.602E-02 U235  

186.21   3.555  1.220E+00 Ra226 
238.65      277.   8.09   0.85  4.318E-02   238.63  43.600  4.605E-01 Pb212 
241.80       49.  32.07   1.13  4.285E-02   242.00   7.268  5.045E-01 Pb214 
295.18      155.  10.81   1.23  3.814E-02   295.22  18.414  6.843E-01 Pb214 
299.63       34.  36.25   1.31  3.774E-02   300.09   3.180  8.958E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:20:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.45       59.  23.77   0.91  3.494E-02   338.32  11.400  4.737E-01 Ac228 
351.96      219.   8.84   1.46  3.404E-02   351.93  35.600  5.623E-01 Pb214 
583.37      136.  12.50   1.10  2.416E-02   583.19  85.000  2.114E-01 Tl208 
609.36      176.   9.72   1.02  2.345E-02   609.31  45.490  5.047E-01 Bi214 
727.30       19.  47.24   1.45  2.078E-02   727.33   6.650  4.307E-01 Bi212 
860.74       18.  37.72   1.55  1.851E-02   860.53  12.400  2.556E-01 Tl208 
881.95        1. 807.08   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.23       86.  13.94   1.06  1.779E-02   911.20  26.200  5.866E-01 Ac228 
964.44        7. 124.78   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  9.005E-02 Eu152 
969.30       53.  18.85   0.36  1.704E-02   968.96  15.900  6.256E-01 Ac228 

1111.52        3. 203.31   1.71  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  4.815E-02 Eu152 

1120.58       54.  16.15   0.36  1.535E-02  1120.29  14.910  7.515E-01 Bi214 
1275.04        4. 146.37   1.80  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.590E-02 Eu154 
1334.35        1. 867.80   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.13        3. 146.33   1.86  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.121E-02 Eu152 
1460.79      474.   4.70   1.41  1.254E-02  1460.82  10.550  1.099E+01 K40   
1764.30       32.  16.44   0.40  1.069E-02  1764.49  15.310  6.324E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.92       108.        48. 1.688E+03   67.70   0.630  -      s 
308.55    77.30       125.       111. 3.679E+03   35.89   1.135  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.41    63.25       111.        15.     0.005   207.13   0.840s
Th-234    372.31    93.26       148.        51.     0.019    72.72   0.871s
Ac-228    372.68    93.35       127.        58.     0.021    65.02   0.607D
U-235     372.68    93.35       126.        59.     0.022    59.99   0.872D
Eu-152    475.72   119.13        53.        15.     0.005   150.56   0.902s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:20:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    487.93   122.19        93.        18.     0.007   156.51   0.904s
Pa-234    525.07   131.48       145.       -13.    -0.005   275.15   0.912s
U-235     646.16   161.78        92.         6.     0.002   451.92   0.946s
U-235     743.24   186.07       104.        65.     0.024    56.91   0.318s
Ra-226    742.70   185.93       120.        38.     0.014    88.39   0.970s
Pb-212    953.42   238.65        96.       271.     0.100    16.18   0.851 
Pb-214    966.03   241.80        91.        49.     0.018    64.14   1.126 
Tl-208   1107.07   277.09        72.        -3.    -0.001   847.78   1.061s
Pb-214   1179.40   295.18        49.       150.     0.056    21.63   1.227 
Pb-212   1197.19   299.63        46.        34.     0.012    72.51   1.315s
Ac-228   1352.39   338.45        51.        59.     0.022    47.54   0.912 
Pb-214   1406.38   351.96        58.       213.     0.079    17.68   1.455s
Pa-234   2277.42   569.78        34.        -6.    -0.002   292.57   1.328s
Tl-208   2331.78   583.37        37.       136.     0.050    25.01   1.099 
Bi-214   2435.75   609.36        39.       168.     0.062    19.44   1.024s
Cs-137   2654.85   664.14        36.        -6.    -0.002   295.46   1.404s
Eu-154   2894.14   723.95        62.        -8.    -0.003   292.91   1.452s
Bi-212   2907.54   727.30        29.        19.     0.007    94.47   1.455s
Eu-152   3114.52   779.04        25.        -4.    -0.002   336.32   1.493s
Tl-208   3441.41   860.74        15.        18.     0.007    75.45   1.552s
Eu-154   3491.98   873.37        20.        -2.    -0.001   521.56   1.561s
Pa-234   3526.29   881.95        24.         1.     0.000  1614.16   1.568s
Ac-228   3643.47   911.23        14.        86.     0.032    27.88   1.062s
Pa-234   3782.83   946.05        20.        -2.    -0.001   744.83   1.610s
Eu-152   3856.41   964.44        34.         7.     0.003   249.57   1.622s
Ac-228   3875.89   969.30        13.        53.     0.020    37.70   0.363s
Eu-154   3990.69   997.99        29.        -1.    -0.001  1118.26   1.642s
Eu-154   4005.70  1001.74        21.        -2.    -0.001   691.25   1.647s
Eu-152   4445.14  1111.52        18.         3.     0.001   406.62   1.712s
Bi-214   4481.44  1120.58         8.        54.     0.020    32.30   0.356s
Eu-154   5099.84  1275.04        14.         4.     0.001   292.74   1.798s
Co-60    5337.38  1334.35        19.         1.     0.000  1735.61   1.826s
Eu-152   5632.83  1408.13        11.         3.     0.001   292.65   1.860s
K-40     5843.76  1460.79        25.       455.     0.168     9.40   1.409s
Bi-214   7059.84  1764.30         5.        32.     0.012    32.88   0.399s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7414E-01                                      5.12E+12             
911.20 5.866E-01  (  6.087E-02 1.39E+01 2.62E+01 G  
968.96 6.256E-01  (  9.917E-02 1.88E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 17:20:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 4.737E-01  (  1.336E-01 2.38E+01 1.14E+01 G  

Energy duplication    
93.35 1.126E+00 +   5.141E-01 3.25E+01 4.10E+00 XA 

Am-241   I  -4.5180E-05                                      1.58E+05             
59.54-4.518E-05 %(  1.392E-01 1.87E+05 3.59E+01 G  

Bi-212   N   4.3066E-01                                      5.12E+12             
727.33 4.307E-01 ?(  2.920E-01 4.72E+01 6.65E+00 G  
785.37 8.353E-02 %   1.718E+00 1.26E+03 1.11E+00 G  

1620.74 6.486E-02 %   1.654E+00 1.56E+03 1.51E+00 G  

Bi-214   N   5.3686E-01                                      5.84E+05             
609.31 5.047E-01  (P 4.341E-02 9.72E+00 4.55E+01 G  

1120.29 7.515E-01 + P 9.320E-02 1.62E+01 1.49E+01 G  
1764.49 6.324E-01  (P 9.787E-02 1.64E+01 1.53E+01 G  

Co-60    T   1.7213E-03                                      1.93E+03             
1332.49 1.721E-03 ?(  2.438E-02 8.68E+02 1.00E+02 G  
1173.23 3.752E-04 %   2.569E-02 4.16E+03 9.98E+01 G  

Cs-137   I  -1.0226E-02                                      1.10E+04             
661.66-1.023E-02 &(  2.392E-02 1.48E+02 8.50E+01 G  

Eu-152   I   3.6429E-02                                      4.94E+03             
344.28 0.000E+00 &(  6.138E-02 1.00E+03 2.66E+01 G  
121.78 3.411E-02 ?(  3.968E-02 7.53E+01 2.84E+01 G  
778.90-5.492E-02 +   1.459E-01 1.68E+02 1.30E+01 G  
964.08 9.005E-02 &(  1.764E-01 1.25E+02 1.45E+01 G  

1112.08 4.815E-02 ?(  1.549E-01 2.03E+02 1.34E+01 G  
1408.01 4.121E-02 &(  9.239E-02 1.46E+02 2.09E+01 G  

Eu-154   I   1.9168E-02                                      3.14E+03             
873.18-3.598E-02 ?(  1.500E-01 2.61E+02 1.22E+01 G  
123.07 2.997E-02 &(  3.687E-02 7.83E+01 4.04E+01 G  

1274.43 2.590E-02 ?(  5.861E-02 1.46E+02 3.49E+01 G  
723.30-6.058E-02 +   1.418E-01 1.46E+02 2.00E+01 G  

1004.72-2.063E-02 +   1.149E-01 3.46E+02 1.79E+01 G  
996.25-2.550E-02 +   2.321E-01 5.59E+02 1.05E+01 G  

K-40     N   1.0995E+01                                      4.57E+11             
1460.82 1.099E+01  (P 2.828E-01 4.70E+00 1.06E+01 G  

Pa-234   N  -4.4781E-02                                      1.63E+12             
131.30-4.478E-02 ?(  9.935E-02 1.38E+02 1.82E+01 G  
569.50-8.189E-02 +   1.893E-01 1.46E+02 9.30E+00 G  
946.00-2.377E-02 +   1.428E-01 3.72E+02 1.35E+01 G  
880.52 0.000E+00 +   1.850E-01 1.00E+03 1.05E+01 G  
883.24 1.581E-02 +   2.084E-01 8.07E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.6047E-01                                      5.12E+12             
238.63 4.605E-01  (P 3.876E-02 8.09E+00 4.36E+01 G  
300.09 8.958E-01 + P 4.227E-01 3.63E+01 3.18E+00 G  

Pb-214   N   6.0389E-01                                      5.84E+05             
351.93 5.623E-01  (P 4.680E-02 8.84E+00 3.56E+01 G  
295.22 6.843E-01  (P 7.407E-02 1.08E+01 1.84E+01 G  
242.00 5.045E-01 - P 2.280E-01 3.21E+01 7.27E+00 G  

Ra-226   N   7.0467E-01                                      5.84E+05             
186.21 7.047E-01  (  4.770E-01 4.42E+01 3.56E+00 G  

Th-234   N   8.2580E-01                                      1.63E+12             
63.30 6.781E-01 ?(  1.120E+00 1.04E+02 3.75E+00 G  
92.59 9.533E-01  (  5.272E-01 3.64E+01 4.34E+00 G  

Tl-208   N   2.1705E-01                                      5.12E+12             
583.19 2.114E-01  (  2.213E-02 1.25E+01 8.50E+01 G  
277.37-3.485E-02 -   2.410E-01 4.24E+02 6.60E+00 G  
860.53 2.556E-01 ?(  1.248E-01 3.77E+01 1.24E+01 G  

U-235    N   6.4339E-02                                      2.57E+11             
143.77-2.561E-03 %(  1.461E-01 3.46E+03 1.09E+01 G  
205.32 1.867E-02 %   3.417E-01 1.11E+03 5.02E+00 G  
163.36 7.737E-02 ?(  2.834E-01 2.26E+02 5.08E+00 G  
185.72 7.602E-02  (  2.762E-02 2.85E+01 5.70E+01 G  

Energy duplication    
93.35 8.180E-01     3.641E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.25       111.        15.     0.005   207.13   6.781E-01   
Th-234      93.26       148.        51.     0.019    72.72   9.533E-01   
Eu-152     119.13        53.        15.     0.005   150.56   3.411E-02   
Eu-154     122.19        93.        18.     0.007   156.51   2.997E-02   
Pa-234     131.48       145.       -13.    -0.005   275.15  -4.478E-02   
Ra-226     185.93       120.        38.     0.014    88.39   7.047E-01   
Pa-234     569.78        34.        -6.    -0.002   292.57  -8.189E-02   
Cs-137     664.14        36.        -6.    -0.002   295.46  -1.023E-02   
Eu-154     723.95        62.        -8.    -0.003   292.91  -6.058E-02   
Eu-152     779.04        25.        -4.    -0.002   336.32  -5.492E-02   
Eu-154     873.37        20.        -2.    -0.001   521.56  -3.598E-02   
Pa-234     881.95        24.         1.     0.000  1614.16   1.581E-02   
Pa-234     946.05        20.        -2.    -0.001   744.83  -2.377E-02   
Eu-152     964.44        34.         7.     0.003   249.57   9.005E-02   
Eu-154     997.99        29.        -1.    -0.001  1118.26  -2.550E-02   
Eu-154    1001.74        21.        -2.    -0.001   691.25  -2.063E-02   
Eu-152    1111.52        18.         3.     0.001   406.62   4.815E-02   
Eu-154    1275.04        14.         4.     0.001   292.74   2.590E-02   
Co-60     1334.35        19.         1.     0.000  1735.61   1.721E-03   
Eu-152    1408.13        11.         3.     0.001   292.65   4.121E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7414E-01    5.7414E-01   1.2779E-01    1.3439E-01  6.087E-02
Am-241 #A   -4.5173E-05   -4.5180E-05   1.6892E-01    1.6892E-01  1.392E-01
Bi-212 #     4.3066E-01    4.3066E-01   4.0685E-01    4.0744E-01  2.920E-01
Bi-214       5.3684E-01    5.3686E-01   1.0920E-01    1.1190E-01  4.341E-02
Co-60  #A    1.7008E-03    1.7213E-03   2.9874E-02    2.9875E-02  2.438E-02
Cs-137 #A   -1.0204E-02   -1.0226E-02   3.0213E-02    3.0216E-02  2.392E-02
Eu-152 #A    3.6259E-02    3.6429E-02   5.4848E-02    5.4888E-02  6.138E-02
Eu-154 #A    1.9028E-02    1.9168E-02   3.0000E-02    3.0017E-02  1.500E-01
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K-40         1.0995E+01    1.0995E+01   1.0777E+00    1.2111E+00  2.828E-01
Pa-234 #A   -4.4781E-02   -4.4781E-02   1.2321E-01    1.2372E-01  9.935E-02
Pb-212       4.6047E-01    4.6047E-01   7.6114E-02    8.5108E-02  3.876E-02
Pb-214       6.0387E-01    6.0389E-01   8.6989E-02    9.3257E-02  4.680E-02
Ra-226 #     7.0464E-01    7.0467E-01   6.2288E-01    6.2472E-01  4.770E-01
Th-234 #A    8.2580E-01    8.2580E-01   6.0049E-01    6.0556E-01  1.120E+00
Tl-208       2.1705E-01    2.1705E-01   5.4279E-02    5.6058E-02  2.213E-02
U-235   A    6.4339E-02    6.4339E-02   3.6617E-02    3.6850E-02  1.461E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.382E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3817720E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-013                Received:        04/05/13                      
Lab ID:          244536-013                    Prepared:        04/09/13 09:21                
Matrix:          Soil                          Analyzed:        05/08/13 15:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   302.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03442 U        0.2168         0.1769            0.9     
Bismuth-212                          1.235            0.5691         0.2882                    
Bismuth-214                          0.6392           0.1158         0.04936                   
Cesium-137                           0.006247 U       0.02669        0.02129           0.07    
Cobalt-60                           -0.002619 U       0.01180        0.02804           0.03    
Europium-152                         0.01954 U        0.04941        0.05249           0.1     
Europium-154                         0.01904 U        0.03613        0.1806            0.2     
Lead-212                             0.6190           0.08616        0.04221                   
Lead-214                             0.7949           0.1180         0.04827                   
Potassium-40                        14.41             1.268          0.2846                    
Protactinium-234                     0.02423 U        0.09787        0.1004                    
Radium-226 (By Bismuth-214)          0.6392           0.1158         0.04936           0.2     
Thallium-208                         0.2411           0.05542        0.02410                   
Thorium-232 (By Actinium-228)        0.7556           0.1495         0.06441           0.9     
Thorium-234                          0.7201 U         0.4621         1.506                     
Uranium-235                          0.07757 U        0.04591        0.1571            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-013                   Client ID : 12-PCT-322-013        

Seqnum : 1533184774009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130508_009                                Batch         : 197092                       Time      : 08-MAY-2013 15:43     

Cal    : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13     Caldate       : 08-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 302.78 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.03442          0.1769       0.9       .21678           .21679           -0.039     u        

Bismuth-212                         1.235             0.2882                 .56909           .57259           0.062      u        

Bismuth-214                         0.6392            0.04936                .1158            .11931           0.0086     u        

Cesium-137                          0.006247          0.02129      0.07      .026691          .026693          0.0054     u        

Cobalt-60                           -0.002619         0.02804      0.03      .011798          .011798          -0.013     u        

Europium-152                        0.01954           0.05249      0.1       .049406          .049415          0.024      u        

Europium-154                        0.01904           0.1806       0.2       .036126          .036139          -0.021     u        

Lead-212                            0.6190            0.04221                .086159          .097102          0.0073     u        

Lead-214                            0.7949            0.04827                .11802           .12373           0.013      u        

Potassium-40                        14.41             0.2846                 1.2682           1.4597           -0.26      u        

Protactinium-234                    0.02423           0.1004                 .097866          .098051          0.032      u        

Radium-226 (By Bismuth-214)         0.6392            0.04936      0.2       .1158            .11931           0.0086     u        

Thallium-208                        0.2411            0.02410                .055415          .057522          0.010      u        

Thorium-232 (By Actinium-228)       0.7556            0.06441      0.9       .14946           .15914           0          u        

Thorium-234                         0.7201            1.506                  .46214           .46713           -0.29      u        

Uranium-235                         0.07757           0.1571       0.18      .045906          .046147          0.063      u        

u=use  

Page 1 of 1                                                                                                             1533184774009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-013          
Sample Description: 244536-013, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:22            Live Time: 2700   sec

Acquisition Time: 5/8/2013 15:43:40         Real Time: 2705   sec
Analysis Time: 5/8/2013 16:28            Dead Time: 0.19   %

Analysis Quantity: 3.028E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.556E-01      1.495E-01      1.591E-01      6.441E-02
Am-241    #AB   -3.442E-02      2.168E-01      2.168E-01      1.769E-01
Bi-212           1.235E+00      5.691E-01      5.726E-01      2.882E-01
Bi-214           6.392E-01      1.158E-01      1.193E-01      4.936E-02
Co-60     #AB   -2.619E-03      1.180E-02      1.180E-02      2.804E-02
Cs-137    #AB    6.247E-03      2.669E-02      2.669E-02      2.129E-02
Eu-152    #AB    1.954E-02      4.941E-02      4.942E-02      5.249E-02
Eu-154    #AB    1.904E-02      3.613E-02      3.614E-02      1.806E-01
K-40      #      1.441E+01      1.268E+00      1.460E+00      2.846E-01
Pa-234    #AB    2.423E-02      9.787E-02      9.805E-02      1.004E-01
Pb-212           6.190E-01      8.616E-02      9.710E-02      4.221E-02
Pb-214           7.949E-01      1.180E-01      1.237E-01      4.827E-02
Ra-226     AB    1.358E-01      6.116E-01      6.116E-01      4.967E-01
Th-234    #AB    7.201E-01      4.621E-01      4.671E-01      1.506E+00
Tl-208           2.411E-01      5.541E-02      5.752E-02      2.410E-02
U-235      AB    7.757E-02      4.591E-02      4.615E-02      1.571E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.970E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:28:52
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_009.An1               

Sample description                                             
244536-013, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508_009.An1

Acquisition information
Start time:                 5/8/2013 15:43:40
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0278E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0278E+02) = 

8.9263E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1031

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.42        6. 328.33   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.71      109.  17.80   0.80  2.754E-02
77.04      176.  11.78   0.80  2.931E-02
87.08       53.  36.15   0.53  3.596E-02
92.97       56.  32.09   0.82  3.899E-02    92.59   4.343  1.100E+00 Th234 

93.35   5.760  8.209E-01 U235  
93.35   4.100  1.153E+00 Ac228 

93.10       53.  34.42   0.82  3.937E-02    92.59   4.343  1.031E+00 Th234 
93.35   5.760  7.701E-01 U235  
93.35   4.100  1.082E+00 Ac228 

93.14       70.  27.44   0.45  3.937E-02    92.59   4.343  1.367E+00 Th234 
93.35   5.760  1.021E+00 U235  
93.35   4.100  1.434E+00 Ac228 

124.30       15.  94.89   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.31       12. 138.93   0.88  5.033E-02   143.77  10.940    PBC<MDA U235  
164.94       24.  56.60   0.90  5.004E-02   163.36   5.080  3.143E-01 U235  
185.74       56.  25.03   0.93  4.855E-02   185.72  57.000  6.713E-02 U235  
186.23        7. 225.23   0.93  4.851E-02   186.21   3.555    PBC<MDA Ra226 
238.71      372.   6.25   0.99  4.347E-02   238.63  43.600  6.411E-01 Pb212 
241.99       84.  18.63   0.99  4.315E-02   242.00   7.268  8.872E-01 Pb214 
270.54       46.  26.09   0.76  4.044E-02
277.55        2. 495.12   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.10      177.  11.53   1.00  3.830E-02   295.22  18.414  8.167E-01 Pb214 
300.39       20.  53.73   1.05  3.789E-02   300.09   3.180  5.419E-01 Pb212 
338.34       86.  16.08   1.20  3.500E-02   338.32  11.400  7.142E-01 Ac228 
351.86      288.   7.31   1.10  3.408E-02   351.93  35.600  7.719E-01 Pb214 
583.29      153.  11.18   0.87  2.394E-02   583.19  85.000  2.411E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.37      212.   8.74   1.25  2.322E-02   609.31  45.490  6.392E-01 Bi214 
660.45        4. 213.62   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.36       51.  21.90   0.77  2.051E-02   727.33   6.650  1.235E+00 Bi212 
785.86        3. 245.02   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.87       33.  31.31   0.47  1.823E-02   860.53  12.400  4.857E-01 Tl208 
880.19        4. 201.99   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.15      107.  11.52   1.55  1.750E-02   911.20  26.200  7.736E-01 Ac228 
968.95       42.  27.21   1.62  1.675E-02   968.96  15.900  5.215E-01 Ac228 

1120.54       70.  13.91   0.81  1.507E-02  1120.29  14.910  1.027E+00 Bi214 
1170.64        1. 516.02   1.75  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.38        5. 126.42   1.86  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.351E-02 Eu152 
1460.87      565.   4.29   2.26  1.229E-02  1460.82  10.550  1.441E+01 K40   
1764.38       24.  23.93   1.98  1.048E-02  1764.49  15.310  4.917E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.29    74.78       144.        91. 3.301E+03   43.65   0.618  -       M
308.63    77.11       149.       153. 5.227E+03   28.62   0.626  -       M
348.48    87.08       140.        53. 1.463E+03   72.29   0.529  -      sM

1081.76   270.54        46.        46. 1.132E+03   52.19   0.756 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.40    59.54       139.        -5.    -0.002   629.82   0.783s
Th-234    253.90    63.42       170.         6.     0.002   656.65   0.788s
Th-234    372.01    92.97       135.        56.     0.021    64.18   0.822s
U-235     373.53    93.35       139.        53.     0.020    68.84   0.823D
Ac-228    373.53    93.35       130.        70.     0.026    54.88   0.452D
Eu-152    483.54   120.88       110.        -2.    -0.001  1273.12   0.856s
Eu-154    497.24   124.30        98.        15.     0.006   189.77   0.857s
U-235     573.21   143.31       126.        12.     0.004   277.87   0.881s
U-235     659.66   164.94        81.        24.     0.009   113.19   0.903s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.72   185.72        79.        56.     0.021    50.06   0.928D
Ra-226    744.68   186.21       124.         7.     0.003   450.46   0.928D
U-235     823.53   205.94       137.       -15.    -0.006   227.98   0.950s
Pb-212    954.31   238.65       108.       358.     0.133    13.75   1.114 
Pb-214    967.41   241.93        99.        81.     0.030    45.56   0.576s
Tl-208   1109.81   277.55        80.         2.     0.001   990.24   1.027s
Pb-214   1179.96   295.10        81.       174.     0.065    23.07   0.997 
Pb-212   1201.09   300.39        55.        20.     0.007   107.46   1.051s
Ac-228   1352.80   338.34        38.        86.     0.032    32.15   1.197s
Eu-152   1383.62   346.05        39.        -4.    -0.002   437.88   1.097s
Pb-214   1406.88   351.86        58.       283.     0.105    14.61   1.096 
Pa-234   2269.27   567.56        34.        -3.    -0.001   532.43   1.313s
Tl-208   2332.16   583.29        41.       148.     0.055    22.35   0.872s
Bi-214   2436.45   609.37        46.       204.     0.076    17.48   1.247 
Cs-137   2640.73   660.45        26.         4.     0.001   427.24   1.393s
Eu-154   2889.39   722.63        43.       -10.    -0.004   200.41   1.443s
Bi-212   2908.33   727.36        26.        51.     0.019    43.81   0.766s
Bi-212   3142.27   785.86        36.         3.     0.001   490.04   1.492 
Tl-208   3442.29   860.87        21.        33.     0.012    62.63   0.466s
Pa-234   3519.58   880.19        26.         4.     0.001   403.99   1.563s
Pa-234   3529.60   882.70        37.        -5.    -0.002   365.15   1.565s
Ac-228   3643.40   911.15        15.       107.     0.040    23.05   1.545 
Pa-234   3788.22   947.35        26.        -6.    -0.002   247.89   1.609s
Ac-228   3874.60   968.95        44.        42.     0.016    54.42   1.625s
Eu-154   4016.86  1004.51        21.        -1.     0.000  1652.89   1.648s
Eu-152   4447.73  1112.21        22.        -1.    -0.001   910.39   1.714s
Bi-214   4481.07  1120.54         7.        70.     0.026    27.82   0.814s
Co-60    4681.52  1170.64        16.         1.     0.000  1032.04   1.749s
Co-60    5331.76  1333.15        23.        -3.    -0.001   450.39   1.830s
Eu-152   5628.82  1407.38        18.         5.     0.002   252.83   1.863s
K-40     5842.89  1460.87        23.       565.     0.209     8.57   2.256s
Bi-214   7057.80  1764.38        12.        24.     0.009    47.87   1.977s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.5561E-01                                      5.12E+12             
911.20 7.736E-01  (  6.441E-02 1.15E+01 2.62E+01 G  
968.96 5.215E-01 -   1.926E-01 2.72E+01 1.59E+01 G  
338.32 7.142E-01  (  1.187E-01 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 1.434E+00 +   5.441E-01 2.74E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -3.4420E-02                                      1.58E+05             
59.54-3.442E-02 ?(  1.769E-01 3.15E+02 3.59E+01 G  

Bi-212   N   1.2350E+00                                      5.12E+12             
727.33 1.235E+00  (P 2.882E-01 2.19E+01 6.65E+00 G  
785.37 4.503E-01 - P 2.148E+00 2.45E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.523E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.3918E-01                                      5.84E+05             
609.31 6.392E-01  (P 4.936E-02 8.74E+00 4.55E+01 G  

1120.29 1.027E+00 +   9.197E-02 1.39E+01 1.49E+01 G  
1764.49 4.917E-01 - P 1.666E-01 2.39E+01 1.53E+01 G  

Co-60    T  -2.6194E-03                                      1.93E+03             
1332.49-7.810E-03 ?(  2.804E-02 2.25E+02 1.00E+02 G  
1173.23 2.578E-03 ?(  2.155E-02 5.16E+02 9.98E+01 G  

Cs-137   I   6.2473E-03                                      1.10E+04             
661.66 6.247E-03 ?(  2.129E-02 2.14E+02 8.50E+01 G  

Eu-152   I   1.9542E-02                                      4.94E+03             
344.28-1.493E-02 ?(  5.249E-02 2.19E+02 2.66E+01 G  
121.78-5.663E-03 &   5.908E-02 6.37E+02 2.84E+01 G  
778.90-7.638E-03 &   1.498E-01 1.20E+03 1.30E+01 G  
964.08 8.823E-03 %   2.645E-01 1.82E+03 1.45E+01 G  

1112.08-2.420E-02 +   1.785E-01 4.55E+02 1.34E+01 G  
1408.01 6.351E-02 ?(  1.238E-01 1.26E+02 2.09E+01 G  

Eu-154   I   1.9036E-02                                      3.14E+03             
873.18-4.106E-03 %(  1.806E-01 2.68E+03 1.22E+01 G  
123.07 2.601E-02 ?(  3.916E-02 9.49E+01 4.04E+01 G  

1274.43 4.315E-03 %   8.135E-02 1.15E+03 3.49E+01 G  
723.30-7.859E-02 &   1.229E-01 1.00E+02 2.00E+01 G  

1004.72-9.022E-03 +   1.217E-01 8.26E+02 1.79E+01 G  
996.25-8.005E-03 %   2.028E-01 1.55E+03 1.05E+01 G  

K-40     N   1.4408E+01                                      4.57E+11             
1460.82 1.441E+01 @(P 2.846E-01 4.29E+00 1.06E+01 G  

Pa-234   N   2.4225E-02                                      1.63E+12             
131.30 4.453E-04 %(  1.004E-01 1.37E+04 1.82E+01 G  
569.50-4.614E-02 +   1.978E-01 2.66E+02 9.30E+00 G  
946.00-8.903E-02 +   1.720E-01 1.24E+02 1.35E+01 G  
880.52 6.544E-02 &(  2.105E-01 2.02E+02 1.05E+01 G  
883.24-9.272E-02 &   2.702E-01 1.83E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.1897E-01                                      5.12E+12             
238.63 6.246E-01  (P 4.221E-02 6.88E+00 4.36E+01 G  
300.09 5.419E-01 ?(P 4.755E-01 5.37E+01 3.18E+00 G  

Pb-214   N   7.9487E-01                                      5.84E+05             
351.93 7.719E-01  (P 4.827E-02 7.31E+00 3.56E+01 G  
295.22 8.167E-01  (P 9.820E-02 1.15E+01 1.84E+01 G  
242.00 8.519E-01  (  2.447E-01 2.28E+01 7.27E+00 G  

Ra-226   N   1.3576E-01                                      5.84E+05             
Derived Ave Activity  

186.21 1.358E-01 }(  4.967E-01 2.25E+02 3.56E+00 G  

Th-234   N   7.2013E-01                                      1.63E+12             
63.30 2.807E-01 ?(  1.506E+00 3.28E+02 3.75E+00 G  
92.59 1.100E+00 *(  5.288E-01 3.21E+01 4.34E+00 G  

Tl-208   N   2.4114E-01                                      5.12E+12             
583.19 2.411E-01  (P 2.410E-02 1.12E+01 8.50E+01 G  
277.37 2.612E-02 - P 2.615E-01 4.95E+02 6.60E+00 G  
860.53 4.857E-01 +   1.554E-01 3.13E+01 1.24E+01 G  

U-235    N   7.7574E-02                                      2.57E+11             
143.77 7.022E-02 ?(  1.571E-01 1.39E+02 1.09E+01 G  
205.32-2.098E-01 +   3.838E-01 1.14E+02 5.02E+00 G  
163.36 3.143E-01 ?(  2.735E-01 5.66E+01 5.08E+00 G  
185.72 6.713E-02 }   2.467E-02 2.50E+01 5.70E+01 G  

Energy duplication    
93.35 7.701E-01     4.003E-01 3.44E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       139.        -5.    -0.002   629.82  -3.442E-02   
Th-234      63.42       170.         6.     0.002   656.65   2.807E-01   
Th-234      92.97       135.        56.     0.021    64.18   1.100E+00   
Eu-152     120.88       110.        -2.    -0.001  1273.12  -5.663E-03   
Eu-154     124.30        98.        15.     0.006   189.77   2.601E-02   
Eu-152     346.05        39.        -4.    -0.002   437.88  -1.493E-02   
Pa-234     567.56        34.        -3.    -0.001   532.43  -4.614E-02   
Cs-137     660.45        26.         4.     0.001   427.24   6.247E-03   
Eu-154     722.63        43.       -10.    -0.004   200.41  -7.859E-02   
Pa-234     880.19        26.         4.     0.001   403.99   6.544E-02   
Pa-234     882.70        37.        -5.    -0.002   365.15  -9.272E-02   
Pa-234     947.35        26.        -6.    -0.002   247.89  -8.903E-02   
Eu-154    1004.51        21.        -1.     0.000  1652.89  -9.022E-03   
Eu-152    1112.21        22.        -1.    -0.001   910.39  -2.420E-02   
Co-60     1170.64        16.         1.     0.000  1032.04   2.578E-03   
Co-60     1333.15        23.        -3.    -0.001   450.39  -7.810E-03   
Eu-152    1407.38        18.         5.     0.002   252.83   6.351E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.5561E-01    7.5561E-01   1.4946E-01    1.5914E-01  6.441E-02
Am-241 #A   -3.4415E-02   -3.4420E-02   2.1678E-01    2.1679E-01  1.769E-01
Bi-212       1.2350E+00    1.2350E+00   5.6909E-01    5.7259E-01  2.882E-01
Bi-214       6.3915E-01    6.3918E-01   1.1580E-01    1.1931E-01  4.936E-02
Co-60  #A   -2.5883E-03   -2.6194E-03   1.1798E-02    1.1798E-02  2.804E-02
Cs-137 #A    6.2342E-03    6.2473E-03   2.6691E-02    2.6693E-02  2.129E-02
Eu-152 #A    1.9452E-02    1.9542E-02   4.9406E-02    4.9415E-02  5.249E-02
Eu-154 #A    1.8897E-02    1.9036E-02   3.6126E-02    3.6139E-02  1.806E-01
K-40   #     1.4408E+01    1.4408E+01   1.2682E+00    1.4597E+00  2.846E-01
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Pa-234 #A    2.4225E-02    2.4225E-02   9.7866E-02    9.8051E-02  1.004E-01
Pb-212       6.1897E-01    6.1897E-01   8.6159E-02    9.7102E-02  4.221E-02
Pb-214       7.9484E-01    7.9487E-01   1.1802E-01    1.2373E-01  4.827E-02
Ra-226  A    1.3576E-01    1.3576E-01   6.1155E-01    6.1160E-01  4.967E-01
Th-234 #A    7.2013E-01    7.2013E-01   4.6214E-01    4.6713E-01  1.506E+00
Tl-208       2.4114E-01    2.4114E-01   5.5415E-02    5.7522E-02  2.410E-02
U-235   A    7.7574E-02    7.7574E-02   4.5906E-02    4.6147E-02  1.571E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.7 keV)     1.869E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.7 keV) 1.8692421E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-014                Received:        04/05/13                      
Lab ID:          244536-014                    Prepared:        04/09/13 09:28                
Matrix:          Soil                          Analyzed:        05/08/13 15:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.007714 U       0.1704         0.1399            0.9     
Bismuth-212                          0.3081           0.2836         0.1995                    
Bismuth-214                          0.2404           0.07558        0.03988                   
Cesium-137                          -0.003711 U       0.02245        0.01804           0.07    
Cobalt-60                           -0.008328 U       0.02598        0.02014           0.03    
Europium-152                         0.01683 U        0.06940        0.05606           0.1     
Europium-154                        -0.06627 U        0.2029         0.1595            0.2     
Lead-212                             0.1680           0.05061        0.02981                   
Lead-214                             0.2679           0.06399        0.04245                   
Potassium-40                         9.680            0.9721         0.2374                    
Protactinium-234                     0.05744 U        0.09050        0.07219                   
Radium-226 (By Bismuth-214)          0.2404           0.07558        0.03988           0.2     
Thallium-208                         0.06081          0.02928        0.01787                   
Thorium-232 (By Actinium-228)        0.2480           0.09368        0.05477           0.9     
Thorium-234                          0.1296 U         0.6226         1.019                     
Uranium-235                          0.04939 U        0.04040        0.1195            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-014                   Client ID : 12-PCT-322-014        

Seqnum : 1523184761009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130508_009                                Batch         : 197092                       Time      : 08-MAY-2013 15:42     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333.66 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.007714          0.1399       0.9       .17041           .17041           -0.039     u        

Bismuth-212                         0.3081            0.1995                 .28355           .28399           0.062      u        

Bismuth-214                         0.2404            0.03988                .075583          .076352          0.0086     u        

Cesium-137                          -0.003711         0.01804      0.07      .022447          .022448          0.0054     u        

Cobalt-60                           -0.008328         0.02014      0.03      .025979          .025982          -0.013     u        

Europium-152                        0.01683           0.05606      0.1       .069397          .069401          0.024      u        

Europium-154                        -0.06627          0.1595       0.2       .20293           .20296           -0.021     u        

Lead-212                            0.1680            0.02981                .050613          .052052          0.0073     u        

Lead-214                            0.2679            0.04245                .063992          .065206          0.013      u        

Potassium-40                        9.680             0.2374                 .97207           1.0866           -0.26      u        

Protactinium-234                    0.05744           0.07219                .090501          .09162           0.032      u        

Radium-226 (By Bismuth-214)         0.2404            0.03988      0.2       .075583          .076352          0.0086     u        

Thallium-208                        0.06081           0.01787                .029278          .029535          0.010      u        

Thorium-232 (By Actinium-228)       0.2480            0.05477      0.9       .093683          .095385          0          u        

Thorium-234                         0.1296            1.019                  .62257           .62269           -0.29      u        

Uranium-235                         0.04939           0.1195       0.18      .040397          .040508          0.063      u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-014          
Sample Description: 244536-014, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:15            Live Time: 2700   sec

Acquisition Time: 5/8/2013 15:42:13         Real Time: 2703   sec
Analysis Time: 5/8/2013 16:27            Dead Time: 0.12   %

Analysis Quantity: 3.337E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.480E-01      9.368E-02      9.539E-02      5.477E-02
Am-241    #AB    7.714E-03      1.704E-01      1.704E-01      1.399E-01
Bi-212    #      3.081E-01      2.836E-01      2.840E-01      1.995E-01
Bi-214    #      2.404E-01      7.558E-02      7.635E-02      3.988E-02
Co-60     #AB   -8.328E-03      2.598E-02      2.598E-02      2.014E-02
Cs-137    #AB   -3.711E-03      2.245E-02      2.245E-02      1.804E-02
Eu-152    #AB    1.683E-02      6.940E-02      6.940E-02      5.606E-02
Eu-154    #AB   -6.627E-02      2.029E-01      2.030E-01      1.595E-01
K-40             9.680E+00      9.721E-01      1.087E+00      2.374E-01
Pa-234    #AB    5.744E-02      9.050E-02      9.162E-02      7.219E-02
Pb-212           1.680E-01      5.061E-02      5.205E-02      2.981E-02
Pb-214           2.679E-01      6.399E-02      6.521E-02      4.245E-02
Ra-226           7.791E-01      4.626E-01      4.648E-01      2.925E-01
Th-234    #AB    1.296E-01      6.226E-01      6.227E-01      1.019E+00
Tl-208    #      6.081E-02      2.928E-02      2.954E-02      1.787E-02
U-235     #AB    4.939E-02      4.040E-02      4.051E-02      1.195E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.201E+01

Analyst: Andrew Alexander

218 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:27:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_009.An1               

Sample description                                             
244536-014, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508_009.An1

Acquisition information
Start time:                 5/8/2013 15:42:13
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3366E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3366E+02) = 

8.1002E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:27:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1121

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.23        4. 333.52   0.88  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.877E-01 Th234 
92.45        4. 345.51   0.90  3.682E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  7.955E-02 Th234 
93.35   5.760  5.938E-02 U235  

93.11       20.  71.27   0.91  3.718E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.827E-01 U235  

93.11       20.  71.27   0.91  3.718E-02    93.35   4.100  3.971E-01 Ac228 
93.35   5.760  2.827E-01 U235  

122.70        9. 148.55   0.93  4.618E-02   123.07  40.400    PBC<MDA Eu154 
131.59       17.  78.78   0.94  4.722E-02   131.30  18.200    PBC<MDA Pa234 
161.98       24.  46.28   0.97  4.789E-02   163.36   5.080  2.948E-01 U235  

163.36   5.080  2.948E-01 U235  
185.70       26.  49.21   0.99  4.662E-02   185.72  57.000  2.887E-02 U235  

186.21   3.555  4.633E-01 Ra226 
185.72  57.000  2.887E-02 U235  

185.98       43.  29.69   0.57  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.791E-01 Ra226 

204.74       19.  52.21   1.00  4.503E-02   205.32   5.020  2.582E-01 U235  
205.32   5.020  2.582E-01 U235  

238.67      109.  13.99   1.02  4.202E-02   238.63  43.600  1.653E-01 Pb212 
241.90       40.  27.01   0.93  4.172E-02   242.00   7.268  3.972E-01 Pb214 
277.60        6. 166.40   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.24       68.  16.80   0.44  3.721E-02   295.22  18.414  2.988E-01 Pb214 
299.95        8.  88.39   1.08  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.80       31.  38.71   0.39  3.412E-02   338.32  11.400  2.376E-01 Ac228 
352.00       99.  14.78   1.22  3.324E-02   351.93  35.600  2.519E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:27:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.03       51.  18.87   0.64  2.358E-02   583.19  85.000  7.636E-02 Tl208 
609.06      100.  13.82   0.95  2.288E-02   609.31  45.490  2.530E-01 Bi214 
727.24       14.  46.02   1.43  2.025E-02   727.33   6.650  3.209E-01 Bi212 
785.62        2. 386.33   1.48  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.13        3. 197.55   1.54  1.803E-02   860.53  12.400    PBC<MDA Tl208 
884.71        3. 172.67   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.46       37.  21.65   0.72  1.732E-02   911.20  26.200  2.470E-01 Ac228 
964.49        2. 319.78   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.41       23.  30.86   0.73  1.658E-02   968.96  15.900  2.572E-01 Ac228 
999.98        1. 330.93   1.64  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1111.22        2. 206.14   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.35       14.  40.96   1.74  1.494E-02  1120.29  14.910  1.849E-01 Bi214 
1460.84      434.   4.80   1.60  1.219E-02  1460.82  10.550  9.680E+00 K40   
1765.11       11.  30.91   2.20  1.039E-02  1764.49  15.310  2.030E-01 Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.05    63.23        84.         4.     0.001   667.04   0.879s
Th-234    369.83    92.45       105.         4.     0.002   691.02   0.905s
Ac-228    373.43    93.35        93.        20.     0.007   142.53   0.905D
U-235     373.43    93.35        93.        20.     0.007   142.53   0.905D
Eu-152    486.16   121.56        96.        -5.    -0.002   542.62   0.930s
Eu-154    490.71   122.70        79.         9.     0.003   297.09   0.931s
Pa-234    526.26   131.59        79.        17.     0.006   157.56   0.938s
U-235     573.52   143.42        81.        -9.    -0.003   279.09   0.949s
U-235     647.71   161.98        49.        24.     0.009    92.57   0.966s
U-235     742.52   185.70        66.        26.     0.009    98.42   0.985s
Ra-226    743.63   185.98        48.        43.     0.016    59.38   0.568s
U-235     818.61   204.74        42.        19.     0.007   104.42   1.002s
Pb-212    954.23   238.67        61.       101.     0.037    27.98   1.021 
Pb-214    967.12   241.90        34.        40.     0.015    54.03   0.930 
Tl-208   1109.83   277.60        52.         6.     0.002   332.81   1.063s
Pb-214   1180.33   295.24        33.        68.     0.025    33.59   0.444s
Pb-212   1199.15   299.95        37.         8.     0.003   176.78   1.083 
Ac-228   1354.46   338.80        44.        31.     0.011    77.42   0.393s
Pb-214   1407.24   352.00        52.        99.     0.037    29.56   1.220 
Pa-234   2277.72   569.73        22.        -2.    -0.001   709.05   1.306s
Tl-208   2330.86   583.02        26.        40.     0.015    48.15   1.318s
Bi-214   2435.02   609.06        35.        88.     0.033    27.64   0.950s
Cs-137   2647.80   662.27        22.        -2.    -0.001   604.92   1.381s
Eu-154   2895.38   724.18        29.        -5.    -0.002   328.91   1.431s
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 16:27:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.63   727.24        15.        14.     0.005    92.04   1.434 
Bi-212   3141.10   785.62        19.         2.     0.001   772.65   1.480s
Tl-208   3439.15   860.13        16.         3.     0.001   395.09   1.539s
Eu-154   3484.96   871.58        24.        -5.    -0.002   306.23   1.549s
Pa-234   3519.84   880.31        20.        -2.    -0.001   852.47   1.555s
Pa-234   3537.45   884.71        13.         3.     0.001   345.34   1.557s
Ac-228   3644.45   911.46        13.        37.     0.014    43.30   0.719s
Pa-234   3780.46   945.46        20.        -4.    -0.001   371.31   1.606s
Eu-152   3856.62   964.49        27.         2.     0.001   639.56   1.620s
Ac-228   3876.28   969.41         8.        23.     0.008    61.72   0.731s
Eu-154   3998.57   999.98         9.         1.     0.001   661.87   1.645s
Eu-154   4022.46  1005.95        16.        -1.     0.000  1822.78   1.651s
Eu-152   4443.66  1111.22        11.         2.     0.001   412.28   1.733s
Bi-214   4480.20  1120.35        18.        14.     0.005    81.91   1.740s
Co-60    5335.50  1334.08        14.        -4.    -0.001   311.94   1.898s
K-40     5842.88  1460.84        19.       415.     0.154     9.60   1.599 
Bi-214   7061.07  1765.11         5.        11.     0.004    61.82   2.205s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.4803E-01                                      5.12E+12             
911.20 2.470E-01  (P 5.477E-02 2.17E+01 2.62E+01 G  
968.96 2.572E-01  (  7.684E-02 3.09E+01 1.59E+01 G  
338.32 2.376E-01  (P 1.195E-01 3.87E+01 1.14E+01 G  

Energy duplication    
93.35 3.971E-01     4.429E-01 7.13E+01 4.10E+00 XA 

Am-241   I   7.7143E-03                                      1.58E+05             
59.54 7.714E-03 &(  1.399E-01 1.10E+03 3.59E+01 G  

Bi-212   N   3.0806E-01                                      5.12E+12             
727.33 3.209E-01 ?(  1.995E-01 4.60E+01 6.65E+00 G  
785.37 2.309E-01 ?(  1.439E+00 3.86E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.780E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.4044E-01                                      5.84E+05             
609.31 2.530E-01 @(P 3.988E-02 1.38E+01 4.55E+01 G  

1120.29 1.849E-01 - P 1.350E-01 4.10E+01 1.49E+01 G  
1764.49 2.030E-01 ?(P 1.007E-01 3.09E+01 1.53E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -8.3281E-03                                      1.93E+03             
1332.49-8.328E-03 ?(  2.014E-02 1.56E+02 1.00E+02 G  
1173.23-6.344E-04 %   2.465E-02 2.36E+03 9.98E+01 G  

Cs-137   I  -3.7108E-03                                      1.10E+04             
661.66-3.711E-03 ?(  1.804E-02 3.02E+02 8.50E+01 G  

Eu-152   I   1.6832E-02                                      4.94E+03             
344.28 0.000E+00 &(  5.606E-02 1.00E+03 2.66E+01 G  
121.78-1.196E-02 +   5.276E-02 2.71E+02 2.84E+01 G  
778.90-2.452E-03 %   1.158E-01 2.87E+03 1.30E+01 G  
964.08 2.955E-02 ?(  1.525E-01 3.20E+02 1.45E+01 G  

1112.08 3.645E-02 &(  1.177E-01 2.06E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.988E-01 1.00E+03 2.09E+01 G  

Eu-154   I  -6.6267E-02                                      3.14E+03             
873.18-6.627E-02 &(  1.595E-01 1.53E+02 1.22E+01 G  
123.07 1.408E-02 +   3.354E-02 1.49E+02 4.04E+01 G  

1274.43-3.246E-03 %   5.886E-02 1.11E+03 3.49E+01 G  
723.30-3.571E-02 &   9.297E-02 1.64E+02 2.00E+01 G  

1004.72-6.550E-03 &   9.740E-02 9.11E+02 1.79E+01 G  
996.25 2.409E-02 &   1.269E-01 3.31E+02 1.05E+01 G  

K-40     N   9.6803E+00                                      4.57E+11             
1460.82 9.680E+00  (P 2.374E-01 4.80E+00 1.06E+01 G  

Pa-234   N   5.7440E-02                                      1.63E+12             
131.30 5.850E-02 &(  7.219E-02 7.88E+01 1.82E+01 G  
569.50-2.562E-02 &   1.465E-01 3.55E+02 9.30E+00 G  
946.00-4.736E-02 -   1.389E-01 1.86E+02 1.35E+01 G  
880.52-2.419E-02 -   1.668E-01 4.26E+02 1.05E+01 G  
883.24 5.545E-02 ?(  1.492E-01 1.73E+02 9.70E+00 G  

Pb-212   N   1.6800E-01                                      5.12E+12             
238.63 1.653E-01  (P 2.981E-02 1.40E+01 4.36E+01 G  
300.09 2.048E-01  (P 3.629E-01 8.84E+01 3.18E+00 G  

Pb-214   N   2.6787E-01                                      5.84E+05             
351.93 2.519E-01  (P 4.245E-02 1.48E+01 3.56E+01 G  
295.22 2.988E-01  (P 5.840E-02 1.68E+01 1.84E+01 G  
242.00 3.972E-01 + P 1.342E-01 2.70E+01 7.27E+00 G  

Ra-226   N   7.7906E-01                                      5.84E+05             
186.21 7.791E-01  (  2.925E-01 2.97E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.2964E-01                                      1.63E+12             
63.30 1.877E-01 ?(  1.019E+00 3.34E+02 3.75E+00 G  
92.59 7.955E-02 ?(  4.483E-01 3.46E+02 4.34E+00 G  

Tl-208   N   6.0806E-02                                      5.12E+12             
583.19 5.978E-02 ?(  1.787E-02 2.41E+01 8.50E+01 G  
277.37 7.399E-02 &(  1.970E-01 1.66E+02 6.60E+00 G  
860.53 3.995E-02 -   1.243E-01 1.98E+02 1.24E+01 G  

U-235    N   4.9388E-02                                      2.57E+11             
143.77-5.347E-02 ?(  1.195E-01 1.40E+02 1.09E+01 G  
205.32 2.582E-01 ?(  2.000E-01 5.22E+01 5.02E+00 G  
163.36 2.948E-01 ?(  2.017E-01 4.63E+01 5.08E+00 G  
185.72 2.887E-02  (  2.144E-02 4.92E+01 5.70E+01 G  

Energy duplication    
93.35 2.827E-01 ?   3.153E-01 7.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.23        84.         4.     0.001   667.04   1.877E-01   
Th-234      92.45       105.         4.     0.002   691.02   7.955E-02   
U-235       93.35        93.        20.     0.007   142.53   2.827E-01   
Eu-152     121.56        96.        -5.    -0.002   542.62  -1.196E-02   
Eu-154     122.70        79.         9.     0.003   297.09   1.408E-02   
Pa-234     131.59        79.        17.     0.006   157.56   5.850E-02   
U-235      143.42        81.        -9.    -0.003   279.09  -5.347E-02   
U-235      161.98        49.        24.     0.009    92.57   2.948E-01   
U-235      185.70        66.        26.     0.009    98.42   2.887E-02   
U-235      204.74        42.        19.     0.007   104.42   2.582E-01   
Pa-234     569.73        22.        -2.    -0.001   709.05  -2.562E-02   
Cs-137     662.27        22.        -2.    -0.001   604.92  -3.711E-03   
Eu-154     724.18        29.        -5.    -0.002   328.91  -3.571E-02   
Bi-212     727.24        15.        14.     0.005    92.04   3.209E-01   
Bi-212     785.62        19.         2.     0.001   772.65   2.309E-01   
Eu-154     871.58        24.        -5.    -0.002   306.23  -6.627E-02   
Pa-234     880.31        20.        -2.    -0.001   852.47  -2.419E-02   
Pa-234     884.71        13.         3.     0.001   345.34   5.545E-02   
Pa-234     945.46        20.        -4.    -0.001   371.31  -4.736E-02   
Eu-152     964.49        27.         2.     0.001   639.56   2.955E-02   
Eu-154     999.98         9.         1.     0.001   661.87   2.409E-02   
Eu-154    1005.95        16.        -1.     0.000  1822.78  -6.550E-03   
Eu-152    1111.22        11.         2.     0.001   412.28   3.645E-02   
Co-60     1334.08        14.        -4.    -0.001   311.94  -8.328E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.4803E-01    2.4803E-01   9.3683E-02    9.5385E-02  5.477E-02
Am-241 #A    7.7132E-03    7.7143E-03   1.7041E-01    1.7041E-01  1.399E-01
Bi-212 #     3.0806E-01    3.0806E-01   2.8355E-01    2.8399E-01  1.995E-01
Bi-214 #     2.4043E-01    2.4044E-01   7.5583E-02    7.6352E-02  3.988E-02
Co-60  #A   -8.2291E-03   -8.3281E-03   2.5979E-02    2.5982E-02  2.014E-02
Cs-137 #A   -3.7031E-03   -3.7108E-03   2.2447E-02    2.2448E-02  1.804E-02
Eu-152 #A    1.6754E-02    1.6832E-02   6.9397E-02    6.9401E-02  5.606E-02
Eu-154 #A   -6.5783E-02   -6.6267E-02   2.0293E-01    2.0296E-01  1.595E-01
K-40         9.6803E+00    9.6803E+00   9.7207E-01    1.0866E+00  2.374E-01
Pa-234 #A    5.7440E-02    5.7440E-02   9.0501E-02    9.1620E-02  7.219E-02
Pb-212       1.6800E-01    1.6800E-01   5.0613E-02    5.2052E-02  2.981E-02
Pb-214       2.6786E-01    2.6787E-01   6.3992E-02    6.5206E-02  4.245E-02
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Ra-226       7.7903E-01    7.7906E-01   4.6262E-01    4.6476E-01  2.925E-01
Th-234 #A    1.2964E-01    1.2964E-01   6.2257E-01    6.2269E-01  1.019E+00
Tl-208 #     6.0806E-02    6.0806E-02   2.9278E-02    2.9535E-02  1.787E-02
U-235  #A    4.9388E-02    4.9388E-02   4.0397E-02    4.0508E-02  1.195E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.144E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1444538E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-015                Received:        04/05/13                      
Lab ID:          244536-015                    Prepared:        04/09/13 09:33                
Matrix:          Soil                          Analyzed:        05/09/13 07:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   364.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1264           0.1520         0.1171            0.9     
Bismuth-212                          0.4708           0.4168         0.1966                    
Bismuth-214                          0.2945           0.07615        0.03813                   
Cesium-137                           0.008100 U       0.01959        0.01509           0.07    
Cobalt-60                            0.004663 U       0.01356        0.02044           0.03    
Europium-152                         0.007805 U       0.05229        0.05442           0.1     
Europium-154                         0.08405 U        0.1721         0.1311            0.2     
Lead-212                             0.3888           0.07019        0.03573                   
Lead-214                             0.3978           0.08737        0.04162                   
Potassium-40                        10.72             1.004          0.2541                    
Protactinium-234                     0.007965 U       0.09070        0.07425                   
Radium-226 (By Bismuth-214)          0.2945           0.07615        0.03813           0.2     
Thallium-208                         0.1349           0.03661        0.01484                   
Thorium-232 (By Actinium-228)        0.4937           0.1214         0.03846           0.9     
Thorium-234                          0.3091 U         0.6546         1.064                     
Uranium-235                          0.06358 U        0.04318        0.1088            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-015                   Client ID : 12-PCT-322-015        

Seqnum : 1523186197003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130509_003                                Batch         : 197092                       Time      : 09-MAY-2013 07:54     

Cal    : 09-MAY-2013 07:28:01,29-APR-2013 08:26:15     Caldate       : 09-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 364.46 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0.1264            0.1171       0.9       .15198           .15226           -0.039     u        

Bismuth-212                         0.4708            0.1966                 .41677           .41747           0.062      u        

Bismuth-214                         0.2945            0.03813                .076151          .077293          0.0086     u        

Cesium-137                          0.008100          0.01509      0.07      .019594          .019597          0.0054     u        

Cobalt-60                           0.004663          0.02044      0.03      .01356           .013562          -0.013     u        

Europium-152                        0.007805          0.05442      0.1       .052289          .052291          0.024      u        

Europium-154                        0.08405           0.1311       0.2       .1721            .17215           -0.021     u        

Lead-212                            0.3888            0.03573                .07019           .075617          0.0073     u        

Lead-214                            0.3978            0.04162                .087367          .089326          0.013      u        

Potassium-40                        10.72             0.2541                 1.0041           1.139            -0.26      u        

Protactinium-234                    0.007965          0.07425                .090695          .090716          0.032      u        

Radium-226 (By Bismuth-214)         0.2945            0.03813      0.2       .076151          .077293          0.0086     u        

Thallium-208                        0.1349            0.01484                .036608          .037611          0.010      u        

Thorium-232 (By Actinium-228)       0.4937            0.03846      0.9       .12138           .12652           0          u        

Thorium-234                         0.3091            1.064                  .65463           .65528           -0.29      u        

Uranium-235                         0.06358           0.1088       0.18      .043177          .043349          0.063      u        

u=use  

Page 1 of 1                                                                                                             1523186197003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-015          
Sample Description: 244536-015, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130509_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:09            Live Time: 2700   sec

Acquisition Time: 5/9/2013 07:54:06         Real Time: 2703   sec
Analysis Time: 5/9/2013 08:39            Dead Time: 0.12   %

Analysis Quantity: 3.645E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.937E-01      1.214E-01      1.265E-01      3.846E-02
Am-241    #      1.264E-01      1.520E-01      1.523E-01      1.171E-01
Bi-212    #      4.708E-01      4.168E-01      4.175E-01      1.966E-01
Bi-214           2.945E-01      7.615E-02      7.729E-02      3.813E-02
Co-60     #AB    4.663E-03      1.356E-02      1.356E-02      2.044E-02
Cs-137    #AB    8.100E-03      1.959E-02      1.960E-02      1.509E-02
Eu-152     AB    7.805E-03      5.229E-02      5.229E-02      5.442E-02
Eu-154    #AB    8.405E-02      1.721E-01      1.722E-01      1.311E-01
K-40             1.072E+01      1.004E+00      1.139E+00      2.541E-01
Pa-234    #AB    7.965E-03      9.069E-02      9.072E-02      7.425E-02
Pb-212           3.888E-01      7.019E-02      7.562E-02      3.573E-02
Pb-214           3.978E-01      8.737E-02      8.933E-02      4.162E-02
Ra-226           8.526E-01      5.385E-01      5.407E-01      3.491E-01
Th-234    #AB    3.091E-01      6.546E-01      6.553E-01      1.064E+00
Tl-208           1.349E-01      3.661E-02      3.761E-02      1.484E-02
U-235     #AB    6.358E-02      4.318E-02      4.335E-02      1.088E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.436E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:39:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_003.An1               

Sample description                                             
244536-015, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509_003.An1

Acquisition information
Start time:                 5/9/2013 07:54:06
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6446E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6446E+02) = 

7.4156E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0654

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.82       22.  60.14   0.84  1.345E-02    59.54  35.920  1.264E-01 Am241 
63.03        8. 179.75   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.661E-01 Th234 
74.62       58.  29.77   0.86  2.586E-02
77.08      103.  16.70   0.86  2.762E-02
92.40       15. 112.04   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  2.599E-01 Th234 
93.35   5.760  1.940E-01 U235  

122.92        2. 602.16   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
132.39        2. 569.37   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.89       17.  79.61   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.719E-02 U235  
163.64       12. 126.89   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.346E-01 U235  
186.05       44.  33.95   0.98  4.662E-02   185.72  57.000  4.506E-02 U235  

186.21   3.555  7.230E-01 Ra226 
185.72  57.000  4.506E-02 U235  

186.23       51.  31.58   1.45  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.525E-01 Ra226 

205.44       12. 119.49   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.506E-01 U235  

238.62      267.   8.77   1.09  4.202E-02   238.63  43.600  3.888E-01 Pb212 
241.63       42.  30.74   0.70  4.172E-02   242.00   7.268  3.772E-01 Pb214 
277.19       23.  50.79   1.07  3.864E-02   277.37   6.600  2.440E-01 Tl208 
295.11      115.  15.56   1.29  3.722E-02   295.22  18.414  4.447E-01 Pb214 
300.15       14.  72.16   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.15       65.  22.24   0.85  3.413E-02   338.32  11.400  4.435E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.95      171.  10.47   0.97  3.324E-02   351.93  35.600  3.778E-01 Pb214 
583.12       98.  13.57   0.88  2.358E-02   583.19  85.000  1.349E-01 Tl208 
609.30      124.  11.67   1.00  2.287E-02   609.31  45.490  2.945E-01 Bi214 
664.74        5. 120.95   1.42  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.72       16.  44.27   1.47  2.025E-02   727.33   6.650  3.266E-01 Bi212 
778.97        2. 334.95   1.51  1.932E-02   778.90  12.970    PBC<MDA Eu152 
784.95       12.  67.91   1.51  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.70        8.  80.37   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
873.12        7. 102.38   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.51       82.  11.91   1.19  1.732E-02   911.20  26.200  4.937E-01 Ac228 
968.84       17.  53.83   1.64  1.658E-02   968.96  15.900  1.722E-01 Ac228 

1120.37       13.  52.20   1.72  1.494E-02  1120.29  14.910  1.567E-01 Bi214 
1177.47        4. 145.40   1.75  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1273.93        1. 428.59   1.80  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1331.98        1. 704.67   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.83      521.   4.51   2.04  1.219E-02  1460.82  10.550  1.072E+01 K40   
1621.27        2. 122.34   1.92  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.63       10.  45.01   1.94  1.039E-02  1764.49  15.310  1.668E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.87    74.69       128.        50. 1.918E+03   73.48   0.754  -        
308.69    77.15       122.        85. 3.070E+03   45.11   0.908  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.46    59.82        78.        22.     0.008   120.28   0.841s
Th-234    252.28    63.03       109.         8.     0.003   359.50   0.845s
Th-234    369.66    92.40       136.        15.     0.006   224.08   0.878s
Eu-152    486.11   121.54       131.       -16.    -0.006   207.82   0.910s
Eu-154    491.60   122.92       105.         2.     0.001  1204.33   0.912s
Pa-234    529.47   132.39        99.         2.     0.001  1138.73   0.921s
U-235     579.42   144.89        80.        17.     0.006   159.21   0.934s
U-235     654.36   163.64       108.        12.     0.004   253.78   0.956s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.93   186.05        88.        44.     0.016    67.91   0.979s
Ra-226    744.64   186.23        82.        51.     0.019    63.17   1.449s
U-235     821.42   205.44       103.        12.     0.005   238.97   1.000s
Pb-212    954.02   238.62       105.       259.     0.096    17.53   1.093 
Pb-214    966.07   241.63        53.        42.     0.015    61.48   0.700s
Tl-208   1108.20   277.19        55.        23.     0.008   101.58   1.074 
Pb-214   1179.79   295.11        66.       111.     0.041    31.13   1.287s
Pb-212   1199.95   300.15        58.        14.     0.005   144.33   1.097s
Ac-228   1351.80   338.14        48.        42.     0.015    53.33   1.135s
Pb-214   1407.03   351.95        59.       163.     0.060    20.94   0.965 
Tl-208   2331.26   583.12        22.        98.     0.036    27.14   0.885s
Bi-214   2435.96   609.30        38.       112.     0.041    23.34   1.001s
Cs-137   2657.62   664.74        19.         5.     0.002   241.90   1.420s
Eu-154   2892.06   723.36        29.        -4.    -0.001   393.75   1.468s
Bi-212   2909.49   727.72        17.        16.     0.006    88.53   1.471s
Eu-152   3114.48   778.97        24.         2.     0.001   669.91   1.509 
Bi-212   3138.42   784.95        25.        12.     0.004   135.82   1.514s
Tl-208   3441.41   860.70        19.         8.     0.003   160.74   1.566s
Eu-154   3491.06   873.12        20.         7.     0.002   204.76   1.575s
Pa-234   3522.05   880.86        23.        -3.    -0.001   434.49   1.579s
Pa-234   3531.03   883.11        22.        -2.    -0.001   810.44   1.581s
Ac-228   3644.64   911.51         7.        82.     0.030    23.81   1.193s
Eu-152   3855.53   964.22        38.        -1.     0.000  1411.74   1.633 
Ac-228   3873.98   968.84        31.        17.     0.006   107.67   1.636s
Eu-154   3983.82   996.29        29.        -5.    -0.002   340.43   1.653s
Eu-154   4020.55  1005.47        25.        -4.    -0.002   328.95   1.658s
Bi-214   4480.28  1120.37        29.        13.     0.005   104.41   1.723s
Co-60    4708.75  1177.47        14.         4.     0.001   290.80   1.750s
Eu-154   5094.75  1273.93        17.         1.     0.001   857.19   1.797s
Co-60    5327.10  1331.98        17.         1.     0.000  1409.35   1.822s
K-40     5842.86  1460.83        26.       502.     0.186     9.02   2.037 
Bi-212   6485.17  1621.27         3.         2.     0.001   244.68   1.916s
Bi-214   7059.24  1764.63        13.        10.     0.004    90.01   1.945s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9371E-01                                      5.12E+12             
911.20 4.937E-01 @(P 3.846E-02 1.19E+01 2.62E+01 G  
968.96 1.722E-01 -   1.359E-01 5.38E+01 1.59E+01 G  
338.32 2.935E-01 - P 1.145E-01 2.67E+01 1.14E+01 G  

Energy duplication    
93.35-2.245E-02 &   5.007E-01 1.36E+03 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:39:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2636E-01                                      1.58E+05             
59.54 1.264E-01 ?(  1.171E-01 6.01E+01 3.59E+01 G  

Bi-212   N   4.7075E-01                                      5.12E+12             
727.33 3.266E-01 ?(  1.966E-01 4.43E+01 6.65E+00 G  
785.37 1.489E+00 ?(  1.501E+00 6.79E+01 1.11E+00 G  

1620.74 3.573E-01 ?(  6.007E-01 1.22E+02 1.51E+00 G  

Bi-214   N   2.9447E-01                                      5.84E+05             
609.31 2.945E-01  (P 3.813E-02 1.17E+01 4.55E+01 G  

1120.29 1.567E-01 - P 1.556E-01 5.22E+01 1.49E+01 G  
1764.49 1.668E-01 - P 1.453E-01 4.50E+01 1.53E+01 G  

Co-60    T   4.6630E-03                                      1.93E+03             
1332.49 1.782E-03 ?(  2.044E-02 7.05E+02 1.00E+02 G  
1173.23 7.548E-03 ?(  1.695E-02 1.45E+02 9.98E+01 G  

Cs-137   I   8.0999E-03                                      1.10E+04             
661.66 8.100E-03 ?(  1.509E-02 1.21E+02 8.50E+01 G  

Eu-152   I   7.8054E-03                                      4.94E+03             
344.28 2.882E-04 %(  5.442E-02 1.15E+04 2.66E+01 G  
121.78-3.386E-02 +   5.627E-02 1.04E+02 2.84E+01 G  
778.90 2.322E-02  (  1.254E-01 3.35E+02 1.30E+01 G  
964.08-1.419E-02 +   1.637E-01 7.06E+02 1.45E+01 G  

1112.08-4.460E-03 &   1.493E-01 2.04E+03 1.34E+01 G  
1408.01-2.645E-03 %   8.675E-02 2.00E+03 2.09E+01 G  

Eu-154   I   8.4049E-02                                      3.14E+03             
873.18 8.405E-02 ?(  1.311E-01 1.02E+02 1.22E+01 G  
123.07 3.586E-03 -   3.538E-02 6.02E+02 4.04E+01 G  

1274.43 8.147E-03 -   5.639E-02 4.29E+02 3.49E+01 G  
723.30-2.715E-02 -   8.517E-02 1.97E+02 2.00E+01 G  

1004.72-4.262E-02 -   1.106E-01 1.64E+02 1.79E+01 G  
996.25-7.501E-02 -   2.024E-01 1.70E+02 1.05E+01 G  

K-40     N   1.0720E+01                                      4.57E+11             
1460.82 1.072E+01  (P 2.541E-01 4.51E+00 1.06E+01 G  

Pa-234   N   7.9645E-03                                      1.63E+12             
131.30 7.965E-03 &(  7.425E-02 5.69E+02 1.82E+01 G  
569.50 1.758E-04 %   1.229E-01 4.24E+04 9.30E+00 G  
946.00-4.661E-05 %   1.399E-01 1.82E+05 1.35E+01 G  
880.52-4.789E-02 +   1.657E-01 2.17E+02 1.05E+01 G  
883.24-2.651E-02 &   1.737E-01 4.05E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:39:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.8880E-01                                      5.12E+12             
238.63 3.888E-01  (P 3.573E-02 8.77E+00 4.36E+01 G  
300.09 3.181E-01 - P 4.171E-01 7.22E+01 3.18E+00 G  

Pb-214   N   3.9779E-01                                      5.84E+05             
351.93 3.778E-01  (P 4.162E-02 1.05E+01 3.56E+01 G  
295.22 4.447E-01  (P 7.592E-02 1.56E+01 1.84E+01 G  
242.00 3.772E-01  (P 1.542E-01 3.07E+01 7.27E+00 G  

Ra-226   N   8.5255E-01                                      5.84E+05             
186.21 8.525E-01  (  3.491E-01 3.16E+01 3.56E+00 G  

Th-234   N   3.0907E-01                                      1.63E+12             
63.30 3.661E-01 &(  1.064E+00 1.80E+02 3.75E+00 G  
92.59 2.599E-01 ?(  4.669E-01 1.12E+02 4.34E+00 G  

Tl-208   N   1.3488E-01                                      5.12E+12             
583.19 1.349E-01  (  1.484E-02 1.36E+01 8.50E+01 G  
277.37 2.440E-01 +   1.859E-01 5.08E+01 6.60E+00 G  
860.53 1.042E-01 -   1.247E-01 8.04E+01 1.24E+01 G  

U-235    N   6.3582E-02                                      2.57E+11             
143.77 8.719E-02 &(  1.088E-01 7.96E+01 1.09E+01 G  
205.32 1.506E-01 ?(  2.880E-01 1.19E+02 5.02E+00 G  
163.36 1.346E-01  (  2.740E-01 1.27E+02 5.08E+00 G  
185.72 4.506E-02  (  2.256E-02 3.40E+01 5.70E+01 G  

Energy duplication    
93.35-1.598E-02 &   3.564E-01 1.36E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:39:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.82        78.        22.     0.008   120.28   1.264E-01   
Th-234      63.03       109.         8.     0.003   359.50   3.661E-01   
Th-234      92.40       136.        15.     0.006   224.08   2.599E-01   
Eu-154     122.92       105.         2.     0.001  1204.33   3.586E-03   
Pa-234     132.39        99.         2.     0.001  1138.73   7.965E-03   
U-235      144.89        80.        17.     0.006   159.21   8.719E-02   
U-235      163.64       108.        12.     0.004   253.78   1.346E-01   
U-235      186.05        88.        44.     0.016    67.91   4.506E-02   
U-235      205.44       103.        12.     0.005   238.97   1.506E-01   
Cs-137     664.74        19.         5.     0.002   241.90   8.100E-03   
Eu-154     723.36        29.        -4.    -0.001   393.75  -2.715E-02   
Bi-212     727.72        17.        16.     0.006    88.53   3.266E-01   
Bi-212     784.95        25.        12.     0.004   135.82   1.489E+00   
Eu-154     873.12        20.         7.     0.002   204.76   8.405E-02   
Pa-234     880.86        23.        -3.    -0.001   434.49  -4.789E-02   
Pa-234     883.11        22.        -2.    -0.001   810.44  -2.651E-02   
Eu-154     996.29        29.        -5.    -0.002   340.43  -7.501E-02   
Eu-154    1005.47        25.        -4.    -0.002   328.95  -4.262E-02   
Co-60     1177.47        14.         4.     0.001   290.80   7.548E-03   
Eu-154    1273.93        17.         1.     0.001   857.19   8.147E-03   
Co-60     1331.98        17.         1.     0.000  1409.35   1.782E-03   
Bi-212    1621.27         3.         2.     0.001   244.68   3.573E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.9371E-01    4.9371E-01   1.2138E-01    1.2652E-01  3.846E-02
Am-241 #     1.2634E-01    1.2636E-01   1.5198E-01    1.5226E-01  1.171E-01
Bi-212 #     4.7075E-01    4.7075E-01   4.1677E-01    4.1747E-01  1.966E-01
Bi-214       2.9446E-01    2.9447E-01   7.6151E-02    7.7293E-02  3.813E-02
Co-60  #A    4.6065E-03    4.6630E-03   1.3560E-02    1.3562E-02  2.044E-02
Cs-137 #A    8.0826E-03    8.0999E-03   1.9594E-02    1.9597E-02  1.509E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:39:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_003.An1               

Eu-152  A    7.7684E-03    7.8054E-03   5.2289E-02    5.2291E-02  5.442E-02
Eu-154 #A    8.3422E-02    8.4049E-02   1.7210E-01    1.7215E-01  1.311E-01
K-40         1.0720E+01    1.0720E+01   1.0041E+00    1.1390E+00  2.541E-01
Pa-234 #A    7.9645E-03    7.9645E-03   9.0695E-02    9.0716E-02  7.425E-02
Pb-212       3.8880E-01    3.8880E-01   7.0190E-02    7.5617E-02  3.573E-02
Pb-214       3.9778E-01    3.9779E-01   8.7367E-02    8.9326E-02  4.162E-02
Ra-226       8.5251E-01    8.5255E-01   5.3855E-01    5.4075E-01  3.491E-01
Th-234 #A    3.0907E-01    3.0907E-01   6.5463E-01    6.5528E-01  1.064E+00
Tl-208       1.3488E-01    1.3488E-01   3.6608E-02    3.7611E-02  1.484E-02
U-235  #A    6.3582E-02    6.3582E-02   4.3177E-02    4.3349E-02  1.088E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.328E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3282668E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-016                Received:        04/05/13                      
Lab ID:          244536-016                    Prepared:        04/09/13 09:39                
Matrix:          Soil                          Analyzed:        05/09/13 08:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 10:02                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.0008422 U      0.1582        0.1303            0.9     
Bismuth-212                          1.259            0.4673        0.2018                    
Bismuth-214                          0.5241           0.09172       0.03535                   
Cesium-137                           0.003135 U       0.02476       0.02006           0.07    
Cobalt-60                            0.005010 U       0.02863       0.02292           0.03    
Europium-152                         0.03193 U        0.06613       0.07242           0.1     
Europium-154                        -0.0006163 U      0.1736        0.1429            0.2     
Lead-212                             0.4976           0.07927       0.04073                   
Lead-214                             0.5856           0.09815       0.04408                   
Potassium-40                        14.27             1.229         0.3158                    
Protactinium-234                     0.03766 U        0.1147        0.09515                   
Radium-226 (By Bismuth-214)          0.5241           0.09172       0.03535           0.2     
Thallium-208                         0.1368           0.03958       0.01954                   
Thorium-232 (By Actinium-228)        0.5369           0.1115        0.07363           0.9     
Thorium-234                          0.6733 U         0.7027        1.003                     
Uranium-235                          0.07228 U        0.04565       0.1227            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244536-016                   Client ID : 12-PCT-322-016        

Seqnum : 1513186194004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130509_004                                Batch         : 197092                       Time      : 09-MAY-2013 08:42     

Cal    : 09-MAY-2013 07:25:36,09-JAN-2013 12:22:14     Caldate       : 09-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.33 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       -0.0008422        0.1303       0.9       .1582            .1582            -0.039     u        

Bismuth-212                         1.259             0.2018                 .46734           .47177           0.062      u        

Bismuth-214                         0.5241            0.03535                .09172           .094764          0.0086     u        

Cesium-137                          0.003135          0.02006      0.07      .024758          .024758          0.0054     u        

Cobalt-60                           0.005010          0.02292      0.03      .028632          .028633          -0.013     u        

Europium-152                        0.03193           0.07242      0.1       .066133          .066158          0.024      u        

Europium-154                        -0.0006163        0.1429       0.2       .17355           .17355           -0.021     u        

Lead-212                            0.4976            0.04073                .079266          .089309          0.0073     u        

Lead-214                            0.5856            0.04408                .098154          .10342           0.013      u        

Potassium-40                        14.27             0.3158                 1.2285           1.4226           -0.26      u        

Protactinium-234                    0.03766           0.09515                .11465           .11503           0.032      u        

Radium-226 (By Bismuth-214)         0.5241            0.03535      0.2       .09172           .094764          0.0086     u        

Thallium-208                        0.1368            0.01954                .039582          .040555          0.010      u        

Thorium-232 (By Actinium-228)       0.5369            0.07363      0.9       .11151           .1181            0          u        

Thorium-234                         0.6733            1.003                  .70274           .70563           -0.29      u        

Uranium-235                         0.07228           0.1227       0.18      .045654          .04589           0.063      u        

u=use  

Page 1 of 1                                                                                                             1513186194004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-016          
Sample Description: 244536-016, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130509_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 10:02            Live Time: 2700   sec

Acquisition Time: 5/9/2013 08:42:15         Real Time: 2703   sec
Analysis Time: 5/9/2013 09:27            Dead Time: 0.09   %

Analysis Quantity: 3.303E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.369E-01      1.115E-01      1.181E-01      7.363E-02
Am-241    #AB   -8.422E-04      1.582E-01      1.582E-01      1.303E-01
Bi-212           1.259E+00      4.673E-01      4.718E-01      2.018E-01
Bi-214           5.241E-01      9.172E-02      9.476E-02      3.535E-02
Co-60     #AB    5.010E-03      2.863E-02      2.863E-02      2.292E-02
Cs-137    #AB    3.135E-03      2.476E-02      2.476E-02      2.006E-02
Eu-152    #AB    3.193E-02      6.613E-02      6.616E-02      7.242E-02
Eu-154    #AB   -6.163E-04      1.735E-01      1.735E-01      1.429E-01
K-40             1.427E+01      1.228E+00      1.423E+00      3.158E-01
Pa-234    #AB    3.766E-02      1.147E-01      1.150E-01      9.515E-02
Pb-212           4.976E-01      7.927E-02      8.931E-02      4.073E-02
Pb-214           5.856E-01      9.815E-02      1.034E-01      4.408E-02
Ra-226           8.782E-01      6.011E-01      6.040E-01      4.113E-01
Th-234    #AB    6.733E-01      7.027E-01      7.056E-01      1.003E+00
Tl-208           1.368E-01      3.958E-02      4.055E-02      1.954E-02
U-235     #AB    7.228E-02      4.565E-02      4.589E-02      1.227E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.951E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 09:27:24
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_004.An1               

Sample description                                             
244536-016, 197092                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130509_004.An1

Acquisition information
Start time:                 5/9/2013 08:42:15
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3033E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3033E+02) = 

8.1818E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0918

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.80       17.  88.65   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.151E-01 Th234 
74.91      101.  17.77   0.85  2.843E-02
77.21      124.  14.81   0.86  3.015E-02
92.89       36.  55.09   0.87  3.953E-02    92.59   4.343  6.373E-01 Th234 

93.35   4.100  6.688E-01 Ac228 
93.35   5.760  4.760E-01 U235  
92.59   4.343  6.373E-01 Th234 
93.35   5.760  4.760E-01 U235  

92.90       35.  53.87   0.87  3.990E-02    92.59   4.343  6.123E-01 Th234 
93.35   4.100  6.426E-01 Ac228 
93.35   5.760  4.574E-01 U235  

93.16       60.  32.64   0.36  3.990E-02
123.14       11. 136.02   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.648E-02 Eu154 
121.78  28.410  2.347E-02 Eu152 

131.59       10. 177.16   0.91  4.955E-02   131.30  18.200    PBC<MDA Pa234 
164.10       15. 112.26   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.814E-01 U235  
186.02       50.  34.22   0.77  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.782E-01 Ra226 
185.72  57.000  5.472E-02 U235  

186.05       53.  31.58   0.96  4.819E-02   185.72  57.000  5.809E-02 U235  
186.21   3.555  9.322E-01 Ra226 

205.24       23.  63.64   0.98  4.641E-02   205.32   5.020  3.004E-01 U235  
205.32   5.020  3.004E-01 U235  

238.53      315.   7.82   0.98  4.319E-02   238.63  43.600  4.976E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.98       58.  25.43   0.56  4.285E-02   242.00   7.268  5.657E-01 Pb214 
275.69        1. 928.44   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.13      106.  14.77   0.97  3.814E-02   295.22  18.414  4.340E-01 Pb214 
300.07       40.  35.96   1.27  3.774E-02   300.09   3.180  1.000E+00 Pb212 
338.35       81.  19.72   1.09  3.494E-02   338.32  11.400  6.186E-01 Ac228 
351.77      242.   8.18   1.11  3.405E-02   351.93  35.600  5.896E-01 Pb214 
569.28        2. 361.56   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.17       93.  14.47   0.37  2.416E-02   583.19  85.000  1.368E-01 Tl208 
609.26      192.   8.39   1.38  2.345E-02   609.31  45.490  5.241E-01 Bi214 
661.73        2. 394.83   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
726.86       57.  18.57   0.56  2.078E-02   727.33   6.650  1.259E+00 Bi212 
785.85        2. 341.60   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.56       26.  31.05   0.68  1.851E-02   860.53  12.400  3.459E-01 Tl208 
883.90        3. 215.37   1.57  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.27       68.  15.75   1.59  1.779E-02   911.20  26.200  4.437E-01 Ac228 
969.05       56.  18.26   0.31  1.704E-02   968.96  15.900  6.320E-01 Ac228 

1112.18        7. 103.55   1.73  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.022E-01 Eu152 

1120.66       14.  47.61   1.73  1.535E-02  1120.29  14.910  1.906E-01 Bi214 
1330.36        2. 285.75   1.86  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.02        3. 143.07   1.91  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.897E-02 Eu152 
1460.68      642.   4.17   1.84  1.254E-02  1460.82  10.550  1.427E+01 K40   
1764.12       20.  24.80   2.08  1.069E-02  1764.49  15.310  3.763E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.97    74.89       111.        85. 2.990E+03   41.23   0.586  -      s 
308.18    77.20       141.       119. 3.934E+03   36.09   0.849  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.65    62.80        99.        17.     0.006   177.29   0.841s
Th-234    370.88    92.89       180.        36.     0.013   110.18   0.871s
Ac-228    372.74    93.35       136.        60.     0.022    65.28   0.359D
U-235     372.74    93.35       157.        35.     0.013   107.74   0.872D
Eu-152    491.79   123.14        99.        11.     0.004   272.05   0.901s
Pa-234    525.58   131.59       148.        10.     0.004   354.31   0.910s
U-235     565.07   141.47        91.        -2.    -0.001  1634.80   0.923s
U-235     655.52   164.10       137.        15.     0.006   224.51   0.943s
U-235     743.25   186.05       112.        53.     0.020    63.16   0.965 
Ra-226    743.12   186.02        99.        50.     0.018    68.45   0.767 
U-235     819.96   205.24        97.        23.     0.009   127.28   0.984s
Pb-212    953.03   238.53       118.       309.     0.114    15.63   0.975 
Pb-214    966.85   241.98        73.        58.     0.022    50.87   0.560s
Tl-208   1101.59   275.69        55.         1.     0.000  1856.88   1.054 
Pb-214   1179.33   295.13        62.       101.     0.037    29.55   0.966 
Pb-212   1199.07   300.07        64.        40.     0.015    71.92   1.269 
Ac-228   1352.12   338.35        57.        81.     0.030    39.44   1.087 
Pb-214   1405.79   351.77        57.       236.     0.087    16.35   1.108 
Pa-234   2275.62   569.28        31.         2.     0.001   723.11   1.318s
Tl-208   2331.17   583.17        32.        93.     0.034    28.94   0.373s
Bi-214   2435.51   609.26        29.       184.     0.068    16.79   1.385 
Cs-137   2645.40   661.73        29.         2.     0.001   789.65   1.395s
Eu-154   2893.63   723.78        56.        -6.    -0.002   353.45   1.445s
Bi-212   2905.96   726.86        16.        57.     0.021    37.13   0.565s
Eu-152   3114.54   778.99        37.        -6.    -0.002   297.97   1.489s
Bi-212   3141.97   785.85        33.         2.     0.001   683.19   1.494 
Tl-208   3440.91   860.56        11.        26.     0.010    62.09   0.683s
Pa-234   3520.77   880.52        33.        -3.    -0.001   558.95   1.566s
Pa-234   3534.28   883.90        21.         3.     0.001   430.75   1.568s
Ac-228   3643.81   911.27        24.        68.     0.025    31.50   1.589s
Ac-228   3875.09   969.05        14.        56.     0.021    36.52   0.307s
Eu-154   3977.13   994.55        29.        -6.    -0.002   267.39   1.650s
Eu-154   4011.59  1003.16        25.        -1.     0.000  1970.57   1.656s
Eu-152   4447.97  1112.18        22.         7.     0.003   207.10   1.728s
Bi-214   4481.93  1120.66        24.        14.     0.005    95.23   1.734s
Co-60    4675.93  1169.12        17.        -2.    -0.001   736.00   1.768s
Eu-154   5094.55  1273.68        33.        -5.    -0.002   355.83   1.830s
Co-60    5321.51  1330.36        19.         2.     0.001   571.50   1.865s
Eu-152   5632.53  1408.02        10.         3.     0.001   286.15   1.907s
K-40     5843.44  1460.68        35.       623.     0.231     8.35   1.843 
Bi-214   7059.11  1764.12        11.        20.     0.008    49.60   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3694E-01                                      5.12E+12             
911.20 4.437E-01 ?(  7.363E-02 1.57E+01 2.62E+01 G  
968.96 6.320E-01  (  9.577E-02 1.83E+01 1.59E+01 G  
338.32 6.186E-01  (  1.335E-01 1.97E+01 1.14E+01 G  

Energy duplication    
93.35 1.115E+00 +   5.030E-01 3.26E+01 4.10E+00 XA 

Am-241   I  -8.4217E-04                                      1.58E+05             
59.54-8.422E-04 &(  1.303E-01 9.39E+03 3.59E+01 G  

Bi-212   N   1.2587E+00                                      5.12E+12             
727.33 1.259E+00  (  2.018E-01 1.86E+01 6.65E+00 G  
785.37 3.368E-01 -   1.862E+00 3.42E+02 1.11E+00 G  

1620.74-3.527E-02 %   1.094E+00 1.90E+03 1.51E+00 G  

Bi-214   N   5.2405E-01                                      5.84E+05             
609.31 5.241E-01  (P 3.535E-02 8.39E+00 4.55E+01 G  

1120.29 1.906E-01 - P 1.520E-01 4.76E+01 1.49E+01 G  
1764.49 3.763E-01 - P 1.450E-01 2.48E+01 1.53E+01 G  

Co-60    T   5.0100E-03                                      1.93E+03             
1332.49 5.010E-03 ?(  2.292E-02 2.86E+02 1.00E+02 G  
1173.23-3.391E-03 +   2.009E-02 3.68E+02 9.98E+01 G  

Cs-137   I   3.1353E-03                                      1.10E+04             
661.66 3.135E-03 ?(  2.006E-02 3.95E+02 8.50E+01 G  

Eu-152   I   3.1933E-02                                      4.94E+03             
344.28 0.000E+00 &(  7.242E-02 1.00E+03 2.66E+01 G  
121.78 2.347E-02 ?(  5.124E-02 1.36E+02 2.84E+01 G  
778.90-7.135E-02 +   1.685E-01 1.49E+02 1.30E+01 G  
964.08-2.344E-03 %   1.447E-01 3.75E+03 1.45E+01 G  

1112.08 1.022E-01 ?(  1.623E-01 1.04E+02 1.34E+01 G  
1408.01 3.897E-02 ?(  8.509E-02 1.43E+02 2.09E+01 G  

Eu-154   I  -6.1625E-04                                      3.14E+03             
873.18-6.163E-04 %(  1.429E-01 1.41E+04 1.22E+01 G  
123.07-4.376E-04 %   4.061E-02 5.64E+03 4.04E+01 G  

1274.43-2.953E-02 +   8.360E-02 1.78E+02 3.49E+01 G  
723.30-4.499E-02 +   1.276E-01 1.77E+02 2.00E+01 G  

1004.72-7.392E-03 +   1.191E-01 9.85E+02 1.79E+01 G  
996.25-1.047E-01 &   2.195E-01 1.34E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.4273E+01                                      4.57E+11             
1460.82 1.427E+01  (P 3.158E-01 4.17E+00 1.06E+01 G  

Pa-234   N   3.7664E-02                                      1.63E+12             
131.30 3.314E-02 ?(  9.515E-02 1.77E+02 1.82E+01 G  
569.50 2.957E-02 ?(  1.731E-01 3.62E+02 9.30E+00 G  
946.00 3.092E-03 &   1.465E-01 2.88E+03 1.35E+01 G  
880.52-4.679E-02 +   2.107E-01 2.79E+02 1.05E+01 G  
883.24 5.391E-02 ?(  1.846E-01 2.15E+02 9.70E+00 G  

Pb-212   N   4.9755E-01                                      5.12E+12             
238.63 4.976E-01  (P 4.073E-02 7.82E+00 4.36E+01 G  
300.09 1.000E+00 + P 4.720E-01 3.60E+01 3.18E+00 G  

Pb-214   N   5.8558E-01                                      5.84E+05             
351.93 5.896E-01  (P 4.408E-02 8.18E+00 3.56E+01 G  
295.22 4.340E-01 - P 7.945E-02 1.48E+01 1.84E+01 G  
242.00 5.657E-01  (P 1.935E-01 2.54E+01 7.27E+00 G  

Ra-226   N   8.7816E-01                                      5.84E+05             
186.21 8.782E-01  (  4.113E-01 3.42E+01 3.56E+00 G  

Th-234   N   6.7331E-01                                      1.63E+12             
63.30 7.151E-01 &(  1.003E+00 8.86E+01 3.75E+00 G  
92.59 6.373E-01  (  5.514E-01 5.51E+01 4.34E+00 G  

Tl-208   N   1.3678E-01                                      5.12E+12             
583.19 1.368E-01  (  1.954E-02 1.45E+01 8.50E+01 G  
277.37 1.317E-02 -   2.004E-01 9.28E+02 6.60E+00 G  
860.53 3.459E-01 +   1.011E-01 3.10E+01 1.24E+01 G  

U-235    N   7.2282E-02                                      2.57E+11             
143.77-9.154E-03 ?(  1.227E-01 8.17E+02 1.09E+01 G  
205.32 3.004E-01 &(  2.977E-01 6.36E+01 5.02E+00 G  
163.36 1.814E-01 &(  3.267E-01 1.12E+02 5.08E+00 G  
185.72 5.809E-02  (  2.719E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 4.574E-01     3.853E-01 5.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.80        99.        17.     0.006   177.29   7.151E-01   
Th-234      92.89       180.        36.     0.013   110.18   6.373E-01   
U-235       93.35       157.        35.     0.013   107.74   4.574E-01   
Eu-152     123.14        99.        11.     0.004   272.05   2.347E-02   
Pa-234     131.59       148.        10.     0.004   354.31   3.314E-02   
U-235      141.47        91.        -2.    -0.001  1634.80  -9.154E-03   
U-235      164.10       137.        15.     0.006   224.51   1.814E-01   
U-235      186.05       112.        53.     0.020    63.16   5.809E-02   
U-235      205.24        97.        23.     0.009   127.28   3.004E-01   
Pa-234     569.28        31.         2.     0.001   723.11   2.957E-02   
Cs-137     661.73        29.         2.     0.001   789.65   3.135E-03   
Eu-154     723.78        56.        -6.    -0.002   353.45  -4.499E-02   
Eu-152     778.99        37.        -6.    -0.002   297.97  -7.135E-02   
Pa-234     880.52        33.        -3.    -0.001   558.95  -4.679E-02   
Pa-234     883.90        21.         3.     0.001   430.75   5.391E-02   
Eu-154     994.55        29.        -6.    -0.002   267.39  -1.047E-01   
Eu-154    1003.16        25.        -1.     0.000  1970.57  -7.392E-03   
Eu-152    1112.18        22.         7.     0.003   207.10   1.022E-01   
Co-60     1169.12        17.        -2.    -0.001   736.00  -3.391E-03   
Eu-154    1273.68        33.        -5.    -0.002   355.83  -2.953E-02   
Co-60     1330.36        19.         2.     0.001   571.50   5.010E-03   
Eu-152    1408.02        10.         3.     0.001   286.15   3.897E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3694E-01    5.3694E-01   1.1151E-01    1.1810E-01  7.363E-02
Am-241 #A   -8.4204E-04   -8.4217E-04   1.5820E-01    1.5820E-01  1.303E-01
Bi-212       1.2587E+00    1.2587E+00   4.6734E-01    4.7177E-01  2.018E-01
Bi-214       5.2403E-01    5.2405E-01   9.1720E-02    9.4764E-02  3.535E-02
Co-60  #A    4.9492E-03    5.0100E-03   2.8632E-02    2.8633E-02  2.292E-02
Cs-137 #A    3.1285E-03    3.1353E-03   2.4758E-02    2.4758E-02  2.006E-02
Eu-152 #A    3.1781E-02    3.1933E-02   6.6133E-02    6.6158E-02  7.242E-02
Eu-154 #A   -6.1165E-04   -6.1625E-04   1.7355E-01    1.7355E-01  1.429E-01
K-40         1.4273E+01    1.4273E+01   1.2285E+00    1.4226E+00  3.158E-01
Pa-234 #A    3.7664E-02    3.7664E-02   1.1465E-01    1.1503E-01  9.515E-02
Pb-212       4.9755E-01    4.9755E-01   7.9266E-02    8.9309E-02  4.073E-02
Pb-214       5.8555E-01    5.8558E-01   9.8154E-02    1.0342E-01  4.408E-02
Ra-226       8.7813E-01    8.7816E-01   6.0109E-01    6.0403E-01  4.113E-01
Th-234 #A    6.7331E-01    6.7331E-01   7.0274E-01    7.0563E-01  1.003E+00
Tl-208       1.3678E-01    1.3678E-01   3.9582E-02    4.0555E-02  1.954E-02
U-235  #A    7.2282E-02    7.2282E-02   4.5654E-02    4.5890E-02  1.227E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.869E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.8690689E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-017                Received:        04/05/13                      
Lab ID:          244536-017                    Prepared:        04/09/13 09:47                
Matrix:          Soil                          Analyzed:        05/09/13 08:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 09:56                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.01234 U        0.1859         0.1525            0.9    
Bismuth-212                          0.4877           0.3564         0.2327                   
Bismuth-214                          0.4736           0.09886        0.03840                  
Cesium-137                          -0.004991 U       0.02592        0.02081           0.07   
Cobalt-60                           -0.001801 U       0.009894       0.02385           0.03   
Europium-152                         0.01166 U        0.02516        0.05128           0.1    
Europium-154                         0.03239 U b      0.02816        0.2577            0.2    
Lead-212                             0.4113           0.06728        0.03311                  
Lead-214                             0.4568           0.08634        0.04383                  
Potassium-40                        11.52             1.090          0.2436                   
Protactinium-234                    -0.0001189 U      0.09922        0.08173                  
Radium-226 (By Bismuth-214)          0.4736           0.09886        0.03840           0.2    
Thallium-208                         0.1243           0.03704        0.02089                  
Thorium-232 (By Actinium-228)        0.6056           0.1320         0.05540           0.9    
Thorium-234                          0.2383 U         0.2069         1.318                    
Uranium-235                          0.07004 U        0.03689        0.1339            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      23.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244536-017                   Client ID : 12-PCT-322-017        

Seqnum : 1533186221003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130509_003                                Batch         : 197092                       Time      : 09-MAY-2013 08:26     

Cal    : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13     Caldate       : 09-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.07 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total         Blank        Flags    

Americium-241                      -0.01234         0.1525      0.9      .18594           .18594           -0.039     u            

Bismuth-212                        0.4877           0.2327               .35638           .35726           0.062      u            

Bismuth-214                        0.4736           0.03840              .098856          .10112           0.0086     u            

Cesium-137                         -0.004991        0.02081     0.07     .025918          .025919          0.0054     u            

Cobalt-60                          -0.001801        0.02385     0.03     .0098937         .009894          -0.013     u            

Europium-152                       0.01166          0.05128     0.1      .02516           .025167          0.024      u            

Europium-154                       0.03239          0.2577      0.2      .028162          .028213          -0.021     MDA+ u b*

Lead-212                           0.4113           0.03311              .067281          .073567          0.0073     u            

Lead-214                           0.4568           0.04383              .086336          .088939          0.013      u            

Potassium-40                       11.52            0.2436               1.0904           1.234            -0.26      u            

Protactinium-234                   -0.0001189       0.08173              .09922           .09922           0.032      u            

Radium-226 (By Bismuth-214)        0.4736           0.03840     0.2      .098856          .10112           0.0086     u            

Thallium-208                       0.1243           0.02089              .037043          .037887          0.010      u            

Thorium-232 (By Actinium-228)      0.6056           0.05540     0.9      .13201           .13908           0          u            

Thorium-234                        0.2383           1.318                .20688           .2081            -0.29      u            

Uranium-235                        0.07004          0.1339      0.18     .036889          .037133          0.063      u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1533186221003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-017          
Sample Description: 244536-017, 197092 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130509_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 09:56            Live Time: 2700   sec

Acquisition Time: 5/9/2013 08:26:42         Real Time: 2706   sec
Analysis Time: 5/10/2013 08:04           Dead Time: 0.21   %

Analysis Quantity: 3.181E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.056E-01      1.320E-01      1.391E-01      5.540E-02
Am-241    #AB   -1.234E-02      1.859E-01      1.859E-01      1.525E-01
Bi-212    #      4.877E-01      3.564E-01      3.573E-01      2.327E-01
Bi-214           4.736E-01      9.886E-02      1.011E-01      3.840E-02
Co-60     #AB   -1.801E-03      9.894E-03      9.894E-03      2.385E-02
Cs-137    #AB   -4.991E-03      2.592E-02      2.592E-02      2.081E-02
Eu-152    #AB    1.166E-02      2.516E-02      2.517E-02      5.128E-02
Eu-154    #AB    3.239E-02      2.816E-02      2.821E-02      2.577E-01
K-40             1.152E+01      1.090E+00      1.234E+00      2.436E-01
Pa-234    #AB   -1.189E-04      9.922E-02      9.922E-02      8.173E-02
Pb-212           4.113E-01      6.728E-02      7.357E-02      3.311E-02
Pb-214           4.568E-01      8.634E-02      8.894E-02      4.383E-02
Ra-226    #      1.281E+00      6.022E-01      6.066E-01      3.678E-01
Th-234    #AB    2.383E-01      2.069E-01      2.081E-01      1.318E+00
Tl-208           1.243E-01      3.704E-02      3.789E-02      2.089E-02
U-235     #AB    7.004E-02      3.689E-02      3.713E-02      1.339E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.571E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:04:38
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Sample description                                             
244536-017, 197092                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509_003.An1

Acquisition information
Start time:                 5/9/2013 08:26:42
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1807E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1807E+02) = 

8.4972E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:04:38
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 09:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0693

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.67       73.  21.09   0.81  2.747E-02
76.99      130.  13.28   0.82  2.924E-02
92.71       40.  43.41   0.83  3.899E-02    92.59   4.343  7.433E-01 Th234 

92.59   4.343  7.433E-01 Th234 
93.35   5.760  5.550E-01 U235  

122.03        5. 300.48   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
144.51        6. 253.62   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.249E-02 U235  
163.21       17.  83.24   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.055E-01 U235  
185.91       70.  23.50   1.21  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.281E+00 Ra226 
185.72  57.000  7.983E-02 U235  

185.95       57.  26.33   0.93  4.855E-02   185.72  57.000  6.518E-02 U235  
186.21   3.555  1.046E+00 Ra226 

238.68      266.   7.33   0.99  4.348E-02   238.63  43.600  4.339E-01 Pb212 
242.08       61.  22.26   0.99  4.314E-02   242.00   7.268  6.075E-01 Pb214 
276.38       16.  61.14   1.03  3.983E-02   277.37   6.600  1.965E-01 Tl208 
295.10      108.  15.17   1.23  3.830E-02   295.22  18.414  4.699E-01 Pb214 
300.14        8. 122.93   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.37       42.  24.02   0.41  3.500E-02   338.32  11.400  3.313E-01 Ac228 
351.85      178.  10.38   1.02  3.408E-02   351.93  35.600  4.500E-01 Pb214 
583.17      100.  15.33   0.78  2.394E-02   583.19  85.000  1.485E-01 Tl208 
609.31      157.  10.03   1.20  2.322E-02   609.31  45.490  4.452E-01 Bi214 
719.94       10.  43.48   1.43  2.059E-02   723.30  20.050  7.319E-02 Eu154 
727.24       20.  32.33   1.43  2.051E-02   727.33   6.650  4.689E-01 Bi212 
785.41        4. 133.80   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:04:38
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.16       91.  12.62   1.41  1.750E-02   911.20  26.200  6.246E-01 Ac228 
969.05       49.  17.78   0.42  1.675E-02   968.96  15.900  5.743E-01 Ac228 

1119.79       40.  18.03   0.83  1.507E-02  1120.29  14.910  5.602E-01 Bi214 
1170.88        1. 590.28   1.75  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.42        3. 206.41   1.81  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1409.40        4. 107.92   1.88  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      490.   4.59   1.53  1.229E-02  1460.82  10.550  1.152E+01 K40   
1764.93       19.  25.03   2.04  1.048E-02  1764.49  15.310  3.776E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.70       122.        52. 1.878E+03   69.43   0.604  -        
308.29    77.02       103.       125. 4.285E+03   30.35   0.869  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.10    60.46       114.        -2.    -0.001  1507.23   0.798s
Th-234    252.45    63.05       144.        -7.    -0.003   467.58   0.802s
Th-234    371.01    92.71       131.        40.     0.015    86.82   0.833s
Eu-152    488.18   122.03        99.         5.     0.002   600.95   0.865s
Eu-154    493.44   123.35       113.       -11.    -0.004   271.46   0.866s
U-235     578.01   144.51       101.         6.     0.002   507.24   0.888s
U-235     652.78   163.21        87.        17.     0.006   166.49   0.909s
U-235     743.66   185.95        85.        57.     0.021    52.67   0.932s
Ra-226    743.51   185.91        75.        70.     0.026    47.00   1.210s
Pb-212    954.25   238.64        73.       248.     0.092    16.07   0.942 
Pb-214    967.08   241.85       124.        -2.    -0.001  1788.56   0.989s
Tl-208   1105.12   276.38        45.        16.     0.006   122.28   1.025 
Pb-214   1179.98   295.10        54.       105.     0.039    30.33   1.229 
Pb-212   1200.11   300.14        61.         8.     0.003   245.87   1.048s
Ac-228   1352.95   338.37        26.        42.     0.016    48.05   0.413s
Eu-152   1378.02   344.64        41.        -6.    -0.002   314.86   1.091s
Pb-214   1406.83   351.85        53.       173.     0.064    20.75   1.018 
Tl-208   2331.85   583.21        34.        80.     0.030    28.34   1.310s
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:04:38
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.21   609.31        31.       149.     0.055    20.06   1.201 
Cs-137   2647.02   662.03        28.        -3.    -0.001   519.27   1.377s
Eu-154   2878.60   719.94         4.        10.     0.004    86.95   1.427s
Bi-212   2907.80   727.24        19.        20.     0.008    64.66   1.430 
Bi-212   3140.45   785.41        18.         4.     0.002   267.59   1.477s
Pa-234   3522.47   880.92        25.        -3.    -0.001   522.46   1.549 
Ac-228   3643.43   911.16        12.        91.     0.034    25.23   1.407 
Pa-234   3783.33   946.13        19.        -2.    -0.001   716.74   1.596s
Eu-152   3851.73   963.23        31.        -4.    -0.002   371.50   1.609s
Ac-228   3875.00   969.05         8.        49.     0.018    35.55   0.422s
Eu-154   3985.10   996.58        20.        -2.    -0.001   650.70   1.631s
Eu-154   4016.14  1004.33        16.        -2.    -0.001   560.91   1.637s
Bi-214   4478.03  1119.79         3.        40.     0.015    36.06   0.826s
Co-60    4682.46  1170.88        12.         1.     0.000  1180.55   1.747s
Eu-154   5096.76  1274.42        18.         3.     0.001   412.82   1.807s
Co-60    5332.47  1333.33        18.        -2.    -0.001   549.38   1.839s
Eu-152   5636.89  1409.40         9.         4.     0.002   215.83   1.879s
K-40     5842.78  1460.84        19.       474.     0.176     9.18   1.532 
Bi-212   6486.91  1621.77        11.        -2.    -0.001   410.88   1.979s
Bi-214   7060.02  1764.93         9.        19.     0.007    50.06   2.035s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0558E-01                                      5.12E+12             
911.20 6.246E-01  (  5.540E-02 1.26E+01 2.62E+01 G  
968.96 5.743E-01  (  7.980E-02 1.78E+01 1.59E+01 G  
338.32 3.313E-01 -   9.371E-02 2.40E+01 1.14E+01 G  

Energy duplication    
93.35-2.181E-02 &   4.938E-01 1.38E+03 4.10E+00 XA 

Am-241   I  -1.2337E-02                                      1.58E+05             
59.54-1.234E-02 ?(  1.525E-01 7.54E+02 3.59E+01 G  

Bi-212   N   4.8770E-01                                      5.12E+12             
727.33 4.689E-01  (P 2.327E-01 3.23E+01 6.65E+00 G  
785.37 6.003E-01 ?(P 1.444E+00 1.34E+02 1.11E+00 G  

1620.74-4.491E-01 &   1.444E+00 2.05E+02 1.51E+00 G  

Bi-214   N   4.7355E-01                                      5.84E+05             
609.31 4.452E-01  (P 3.840E-02 1.00E+01 4.55E+01 G  

1120.29 5.602E-01  (  5.652E-02 1.80E+01 1.49E+01 G  
1764.49 3.776E-01 - P 1.376E-01 2.50E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/10/2013 08:04:38
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -1.8009E-03                                      1.93E+03             
1332.49-5.431E-03 ?(  2.385E-02 2.75E+02 1.00E+02 G  
1173.23 1.835E-03 ?(  1.753E-02 5.90E+02 9.98E+01 G  

Cs-137   I  -4.9913E-03                                      1.10E+04             
661.66-4.991E-03 ?(  2.081E-02 2.60E+02 8.50E+01 G  

Eu-152   I   1.1657E-02                                      4.94E+03             
344.28-2.048E-02 ?(  5.128E-02 1.57E+02 2.66E+01 G  
121.78 1.091E-02 &(  5.340E-02 3.00E+02 2.84E+01 G  
778.90 7.003E-03 %   1.162E-01 1.02E+03 1.30E+01 G  
964.08-5.654E-02 +   1.672E-01 1.86E+02 1.45E+01 G  

1112.08 0.000E+00 +   2.475E-01 1.00E+03 1.34E+01 G  
1408.01 5.365E-02 &(  8.576E-02 1.08E+02 2.09E+01 G  

Eu-154   I   3.2389E-02                                      3.14E+03             
873.18 0.000E+00 ?(  2.577E-01 1.00E+03 1.22E+01 G  
123.07-1.835E-02 +   4.004E-02 1.36E+02 4.04E+01 G  

1274.43 2.024E-02 &(  6.613E-02 2.06E+02 3.49E+01 G  
723.30 7.319E-02 ?(  3.497E-02 4.35E+01 2.00E+01 G  

1004.72-2.298E-02 +   1.029E-01 2.80E+02 1.79E+01 G  
996.25-3.630E-02 +   1.899E-01 3.25E+02 1.05E+01 G  

K-40     N   1.1516E+01                                      4.57E+11             
1460.82 1.152E+01  (P 2.436E-01 4.59E+00 1.06E+01 G  

Pa-234   N  -1.1892E-04                                      1.63E+12             
131.30-1.189E-04 &(  8.173E-02 4.17E+04 1.82E+01 G  
569.50 0.000E+00 +   2.177E-01 1.00E+03 9.30E+00 G  
946.00-2.383E-02 +   1.375E-01 3.58E+02 1.35E+01 G  
880.52-4.676E-02 +   1.959E-01 2.61E+02 1.05E+01 G  
883.24 0.000E+00 +   2.925E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.1128E-01                                      5.12E+12             
238.63 4.113E-01  (P 3.311E-02 8.04E+00 4.36E+01 G  
300.09 2.045E-01 - P 4.751E-01 1.23E+02 3.18E+00 G  

Pb-214   N   4.5677E-01                                      5.84E+05             
351.93 4.500E-01  (P 4.383E-02 1.04E+01 3.56E+01 G  
295.22 4.699E-01  (P 7.621E-02 1.52E+01 1.84E+01 G  
242.00-1.770E-02 -   2.599E-01 8.94E+02 7.27E+00 G  

Ra-226   N   1.2811E+00                                      5.84E+05             
186.21 1.281E+00 *(  3.678E-01 2.35E+01 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   2.3829E-01                                      1.63E+12             
63.30-3.466E-01 ?(  1.318E+00 2.34E+02 3.75E+00 G  
92.59 7.433E-01  (  4.951E-01 4.34E+01 4.34E+00 G  

Tl-208   N   1.2429E-01                                      5.12E+12             
583.19 1.243E-01 ?(P 2.089E-02 1.42E+01 8.50E+01 G  
277.37 1.965E-01 + P 1.880E-01 6.11E+01 6.60E+00 G  
860.53 3.404E-03 &   1.700E-01 3.04E+03 1.24E+01 G  

U-235    N   7.0043E-02                                      2.57E+11             
143.77 3.249E-02 &(  1.339E-01 2.54E+02 1.09E+01 G  
205.32 1.810E-02 %   3.562E-01 1.20E+03 5.02E+00 G  
163.36 2.055E-01 &(  2.694E-01 8.32E+01 5.08E+00 G  
185.72 6.518E-02 *(  2.446E-02 2.63E+01 5.70E+01 G  

Energy duplication    
93.35-1.552E-02 %   3.515E-01 1.38E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

257 of 535
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.46       114.        -2.    -0.001  1507.23  -1.234E-02   
Th-234      63.05       144.        -7.    -0.003   467.58  -3.466E-01   
Th-234      92.71       131.        40.     0.015    86.82   7.433E-01   
Eu-152     122.03        99.         5.     0.002   600.95   1.091E-02   
Eu-154     123.35       113.       -11.    -0.004   271.46  -1.835E-02   
U-235      144.51       101.         6.     0.002   507.24   3.249E-02   
U-235      163.21        87.        17.     0.006   166.49   2.055E-01   
U-235      185.95        85.        57.     0.021    52.67   6.518E-02   
Eu-152     344.64        41.        -6.    -0.002   314.86  -2.048E-02   
Cs-137     662.03        28.        -3.    -0.001   519.27  -4.991E-03   
Eu-154     719.94         4.        10.     0.004    86.95   7.319E-02   
Bi-212     727.24        19.        20.     0.008    64.66   4.689E-01  P
Bi-212     785.41        18.         4.     0.002   267.59   6.003E-01  P
Pa-234     880.92        25.        -3.    -0.001   522.46  -4.676E-02   
Pa-234     946.13        19.        -2.    -0.001   716.74  -2.383E-02   
Eu-152     963.23        31.        -4.    -0.002   371.50  -5.654E-02   
Eu-154     996.58        20.        -2.    -0.001   650.70  -3.630E-02   
Eu-154    1004.33        16.        -2.    -0.001   560.91  -2.298E-02   
Co-60     1170.88        12.         1.     0.000  1180.55   1.835E-03   
Eu-154    1274.42        18.         3.     0.001   412.82   2.024E-02   
Co-60     1333.33        18.        -2.    -0.001   549.38  -5.431E-03   
Eu-152    1409.40         9.         4.     0.002   215.83   5.365E-02   
Bi-212    1621.77        11.        -2.    -0.001   410.88  -4.491E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0558E-01    6.0558E-01   1.3201E-01    1.3908E-01  5.540E-02
Am-241 #A   -1.2335E-02   -1.2337E-02   1.8594E-01    1.8594E-01  1.525E-01
Bi-212 #     4.8770E-01    4.8770E-01   3.5638E-01    3.5726E-01  2.327E-01
Bi-214       4.7353E-01    4.7355E-01   9.8856E-02    1.0112E-01  3.840E-02
Co-60  #A   -1.7790E-03   -1.8009E-03   9.8937E-03    9.8940E-03  2.385E-02
Cs-137 #A   -4.9806E-03   -4.9913E-03   2.5918E-02    2.5919E-02  2.081E-02
Eu-152 #A    1.1602E-02    1.1657E-02   2.5160E-02    2.5167E-02  5.128E-02
Eu-154 #A    3.2147E-02    3.2389E-02   2.8162E-02    2.8213E-02  2.577E-01
K-40         1.1516E+01    1.1516E+01   1.0904E+00    1.2340E+00  2.436E-01
Pa-234 #A   -1.1892E-04   -1.1892E-04   9.9220E-02    9.9220E-02  8.173E-02
Pb-212       4.1128E-01    4.1128E-01   6.7281E-02    7.3567E-02  3.311E-02
Pb-214       4.5675E-01    4.5677E-01   8.6336E-02    8.8939E-02  4.383E-02
Ra-226 #     1.2811E+00    1.2811E+00   6.0215E-01    6.0658E-01  3.678E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_003.An1               

Th-234 #A    2.3829E-01    2.3829E-01   2.0688E-01    2.0810E-01  1.318E+00
Tl-208       1.2429E-01    1.2429E-01   3.7043E-02    3.7887E-02  2.089E-02
U-235  #A    7.0043E-02    7.0043E-02   3.6889E-02    3.7133E-02  1.339E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.1 to  2035.6 keV)     1.487E+01  pCi/g         
Total Decayed Activity (  883.1 to  2035.6 keV) 1.4868593E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-018                Received:        04/05/13                      
Lab ID:          244536-018                    Prepared:        04/09/13 09:54                
Matrix:          Soil                          Analyzed:        05/09/13 08:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         
Sampled:         04/05/13 09:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.1188         0.1495            0.9    
Bismuth-212                          0.1943 U         0.3057         0.2271                   
Bismuth-214                          0.3136           0.08078        0.04010                  
Cesium-137                          -0.006902 U       0.02578        0.02050           0.07   
Cobalt-60                            0.001676 U       0.007853       0.02410           0.03   
Europium-152                        -0.004400 U       0.05834        0.04763           0.1    
Europium-154                         0.02861 U        0.03440        0.1475            0.2    
Lead-212                             0.3868           0.06842        0.03436                  
Lead-214                             0.3394           0.07719        0.03779                  
Potassium-40                         9.560            1.054          0.3365                   
Protactinium-234                     0.001182 U       0.003656       0.08801                  
Radium-226 (By Bismuth-214)          0.3136           0.08078        0.04010           0.2    
Thallium-208                         0.1156           0.04319        0.02163                  
Thorium-232 (By Actinium-228)        0.5174           0.09827        0.04722           0.9    
Thorium-234                          0.5260 U         0.4430         1.147                    
Uranium-235                          0.04236 U        0.03481        0.1509            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244536-018                   Client ID : 12-PCT-322-018        

Seqnum : 1523186197004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130509_004                                Batch         : 197092                       Time      : 09-MAY-2013 08:44     

Cal    : 09-MAY-2013 07:28:01,29-APR-2013 08:26:15     Caldate       : 09-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.85 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                          

Proj      Uncert pCi/g     Uncert pCi/g                       

Analyte                    Result           MDA         MDA        Counting          Total         Blank      Flags  

Americium-241                       0                 0.1495       0.9       .11884           .11884           -0.039     u        

Bismuth-212                         0.1943            0.2271                 .30566           .30582           0.062      u        

Bismuth-214                         0.3136            0.04010                .080778          .081999          0.0086     u        

Cesium-137                          -0.006902         0.02050      0.07      .02578           .025782          0.0054     u        

Cobalt-60                           0.001676          0.02410      0.03      .0078533         .0078537         -0.013     u        

Europium-152                        -0.004400         0.04763      0.1       .058335          .058336          0.024      u        

Europium-154                        0.02861           0.1475       0.2       .034398          .034431          -0.021     u        

Lead-212                            0.3868            0.03436                .068421          .073925          0.0073     u        

Lead-214                            0.3394            0.03779                .077194          .078809          0.013      u        

Potassium-40                        9.560             0.3365                 1.054            1.1579           -0.26      u        

Protactinium-234                    0.001182          0.08801                .003656          .0036678         0.032      u        

Radium-226 (By Bismuth-214)         0.3136            0.04010      0.2       .080778          .081999          0.0086     u        

Thallium-208                        0.1156            0.02163                .043188          .043816          0.010      u        

Thorium-232 (By Actinium-228)       0.5174            0.04722      0.9       .09827           .10515           0          u        

Thorium-234                         0.5260            1.147                  .443             .44578           -0.29      u        

Uranium-235                         0.04236           0.1509       0.18      .034806          .034901          0.063      u        

u=use  

Page 1 of 1                                                                                                             1523186197004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-018          
Sample Description: 244536-018, 197092 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130509_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 09:50            Live Time: 2700   sec

Acquisition Time: 5/9/2013 08:44:37         Real Time: 2703   sec
Analysis Time: 5/9/2013 09:29            Dead Time: 0.12   %

Analysis Quantity: 3.309E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.174E-01      9.827E-02      1.052E-01      4.722E-02
Am-241    #AB    0.000E+00      1.188E-01      1.188E-01      1.495E-01
Bi-212    #AB    1.943E-01      3.057E-01      3.058E-01      2.271E-01
Bi-214           3.136E-01      8.078E-02      8.200E-02      4.010E-02
Co-60     #AB    1.676E-03      7.853E-03      7.854E-03      2.410E-02
Cs-137    #AB   -6.902E-03      2.578E-02      2.578E-02      2.050E-02
Eu-152    #AB   -4.400E-03      5.834E-02      5.834E-02      4.763E-02
Eu-154    #AB    2.861E-02      3.440E-02      3.443E-02      1.475E-01
K-40             9.560E+00      1.054E+00      1.158E+00      3.365E-01
Pa-234    #AB    1.182E-03      3.656E-03      3.668E-03      8.801E-02
Pb-212           3.868E-01      6.842E-02      7.392E-02      3.436E-02
Pb-214           3.394E-01      7.719E-02      7.881E-02      3.779E-02
Ra-226    #      7.492E-01      5.681E-01      5.697E-01      4.264E-01
Th-234    #AB    5.260E-01      4.430E-01      4.458E-01      1.147E+00
Tl-208           1.156E-01      4.319E-02      4.382E-02      2.163E-02
U-235     #AB    4.236E-02      3.481E-02      3.490E-02      1.509E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.278E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 09:29:47
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_004.An1               

Sample description                                             
244536-018, 197092                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509_004.An1

Acquisition information
Start time:                 5/9/2013 08:44:37
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3085E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3085E+02) = 

8.1690E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 09:29:47
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 09:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1080

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.54        7. 222.40   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.67       54.  26.39   0.86  2.581E-02
77.07       98.  17.40   0.86  2.754E-02
93.00       47.  35.09   0.68  3.718E-02    92.59   4.343  8.894E-01 Th234 

93.35   4.100  9.328E-01 Ac228 
93.35   5.760  6.639E-01 U235  
93.35   5.760  6.639E-01 U235  

93.17       36.  46.17   0.88  3.718E-02    92.59   4.343  6.774E-01 Th234 
93.35   4.100  7.105E-01 Ac228 
93.35   5.760  5.057E-01 U235  

93.19       37.  42.11   0.88  3.682E-02    92.59   4.343  7.056E-01 Th234 
93.35   4.100  7.401E-01 Ac228 
93.35   5.760  5.268E-01 U235  

123.38       22.  60.12   0.91  4.618E-02   123.07  40.400  3.670E-02 Eu154 
123.07  40.400  3.670E-02 Eu154 

161.13        9. 108.68   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.138E-01 U235  

185.89       46.  32.04   0.69  4.660E-02   185.72  57.000  5.226E-02 U235  
186.21   3.555  8.387E-01 Ra226 
185.72  57.000  5.226E-02 U235  

238.55      242.   8.56   0.98  4.203E-02   238.63  43.600  3.868E-01 Pb212 
242.09       61.  21.47   1.04  4.172E-02   242.00   7.268  6.058E-01 Pb214 
277.99       17.  56.53   1.07  3.864E-02   277.37   6.600  2.071E-01 Tl208 
295.10      110.  14.20   1.03  3.722E-02   295.22  18.414  4.669E-01 Pb214 
300.41        7. 114.16   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.70       65.  19.09   0.96  3.412E-02   338.32  11.400  5.025E-01 Ac228 
352.03      141.  10.73   0.83  3.324E-02   351.93  35.600  3.394E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.17       79.  18.69   1.15  2.357E-02   583.19  85.000  1.196E-01 Tl208 
609.23      121.  11.60   0.83  2.288E-02   609.31  45.490  3.168E-01 Bi214 
727.55        9.  78.66   1.47  2.025E-02   727.33   6.650    PBC<MDA Bi212 
860.33        6. 116.69   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
882.41        3. 210.45   1.58  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.37       77.  12.63   1.20  1.732E-02   911.20  26.200  5.119E-01 Ac228 
969.01       47.  15.86   0.58  1.658E-02   968.96  15.900  5.370E-01 Ac228 

1119.87       44.  20.61   0.37  1.494E-02  1120.29  14.910  5.962E-01 Bi214 
1171.89        3. 234.24   1.75  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1460.79      425.   5.27   2.02  1.219E-02  1460.82  10.550  9.560E+00 K40   
1764.61       16.  30.09   1.94  1.039E-02  1764.49  15.310  3.041E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.62    74.63        83.        42. 1.635E+03   66.94   0.631  -      s 
308.21    77.03       112.        94. 3.420E+03   39.80   1.040  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.33    63.54       104.         7.     0.002   444.80   0.845s
Th-234    372.81    93.19       105.        37.     0.014    84.22   0.878s
Ac-228    373.45    93.35        90.        47.     0.017    70.18   0.682D
U-235     373.45    93.35       119.        36.     0.013    92.33   0.879D
Eu-154    493.43   123.38        80.        22.     0.008   120.23   0.912s
Pa-234    528.36   132.12       115.        -7.    -0.003   453.25   0.921s
U-235     644.30   161.13        45.         9.     0.003   217.37   0.956s
U-235     743.08   185.84       106.        39.     0.014    82.16   0.979s
Ra-226    743.13   185.85       100.        41.     0.015    75.82   0.980s
Pb-212    953.72   238.55        80.       234.     0.087    17.12   0.977 
Pb-214    967.88   242.09        55.        61.     0.022    42.95   1.038s
Tl-208   1111.39   277.99        40.        17.     0.006   113.06   1.074 
Pb-214   1179.79   295.10        53.       106.     0.039    28.41   1.030 
Pb-212   1201.01   300.41        53.         7.     0.003   228.32   1.097s
Ac-228   1354.07   338.70        36.        65.     0.024    38.17   0.961 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1374.63   343.85        36.        -1.     0.000  1325.80   1.141s
Pb-214   1407.36   352.03        40.       133.     0.049    21.46   0.827s
Tl-208   2331.47   583.17        38.        79.     0.029    37.38   1.152 
Bi-214   2435.68   609.23        35.       109.     0.040    23.19   0.834s
Cs-137   2640.85   660.54        28.        -4.    -0.002   373.51   1.420s
Bi-212   2908.83   727.55        19.         9.     0.003   157.32   1.471s
Eu-152   3106.25   776.91        22.        -2.    -0.001   622.40   1.509s
Tl-208   3439.92   860.33        25.         6.     0.002   233.39   1.566s
Pa-234   3515.82   879.30        18.        -3.    -0.001   394.09   1.579s
Pa-234   3528.23   882.41        15.         3.     0.001   420.91   1.581s
Ac-228   3644.08   911.37         9.        77.     0.028    25.25   1.199s
Pa-234   3783.98   946.34        26.        -2.    -0.001   636.50   1.622s
Eu-152   3840.80   960.54        18.        -7.    -0.002   201.07   1.633 
Ac-228   3874.65   969.01         3.        47.     0.017    31.73   0.582s
Eu-152   4450.63  1112.96        22.        -4.    -0.001   377.83   1.718s
Bi-214   4478.25  1119.87        16.        44.     0.016    41.21   0.365s
Co-60    4686.41  1171.89        16.         3.     0.001   468.48   1.750s
Co-60    5326.22  1331.76        20.        -1.     0.000  1456.52   1.822s
K-40     5842.72  1460.79        38.       406.     0.150    10.53   2.017 
Bi-214   7059.16  1764.61        10.        16.     0.006    60.18   1.945s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1736E-01                                      5.12E+12             
911.20 5.119E-01  (P 4.722E-02 1.26E+01 2.62E+01 G  
968.96 5.370E-01  (  4.783E-02 1.59E+01 1.59E+01 G  
338.32 5.025E-01  (P 1.094E-01 1.91E+01 1.14E+01 G  

Energy duplication    
93.35 9.328E-01 +   4.387E-01 3.51E+01 4.10E+00 XA 

Bi-212   N   1.9429E-01                                      5.12E+12             
727.33 1.943E-01 ?(  2.271E-01 7.87E+01 6.65E+00 G  
785.37-3.951E-02 %   1.493E+00 2.30E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.815E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.1363E-01                                      5.84E+05             
609.31 3.168E-01  (P 4.010E-02 1.16E+01 4.55E+01 G  

1120.29 5.962E-01 + P 1.271E-01 2.06E+01 1.49E+01 G  
1764.49 3.041E-01 ?(P 1.397E-01 3.01E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.6764E-03                                      1.93E+03             
1332.49-2.031E-03 ?(  2.410E-02 7.28E+02 1.00E+02 G  
1173.23 5.388E-03 &(  2.003E-02 2.34E+02 9.98E+01 G  

Cs-137   I  -6.9021E-03                                      1.10E+04             
661.66-6.902E-03 ?(  2.050E-02 1.87E+02 8.50E+01 G  

Eu-152   I  -4.4000E-03                                      4.94E+03             
344.28-4.400E-03 ?(  4.763E-02 6.63E+02 2.66E+01 G  
121.78 3.005E-03 %   5.107E-02 1.04E+03 2.84E+01 G  
778.90-2.636E-02 &   1.319E-01 3.11E+02 1.30E+01 G  
964.08-8.203E-02 +   1.251E-01 1.01E+02 1.45E+01 G  

1112.08-5.554E-02 +   1.661E-01 1.89E+02 1.34E+01 G  
1408.01 0.000E+00 +   6.654E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.8610E-02                                      3.14E+03             
873.18 1.750E-03 %(  1.475E-01 5.12E+03 1.22E+01 G  
123.07 3.670E-02 ?(  3.404E-02 6.01E+01 4.04E+01 G  

1274.43-1.795E-03 %   6.805E-02 2.31E+03 3.49E+01 G  
723.30-1.039E-03 %   8.762E-02 5.12E+03 2.00E+01 G  

1004.72 8.219E-04 %   1.198E-01 8.86E+03 1.79E+01 G  
996.25-4.035E-03 %   1.898E-01 2.86E+03 1.05E+01 G  

K-40     N   9.5602E+00                                      4.57E+11             
1460.82 9.560E+00  (P 3.365E-01 5.27E+00 1.06E+01 G  

Pa-234   N   1.1821E-03                                      1.63E+12             
131.30-2.392E-02 ?(  8.801E-02 2.27E+02 1.82E+01 G  
569.50 0.000E+00 &   1.963E-01 1.00E+03 9.30E+00 G  
946.00-3.104E-02 +   1.593E-01 3.18E+02 1.35E+01 G  
880.52-5.094E-02 +   1.584E-01 1.97E+02 1.05E+01 G  
883.24 4.827E-02 ?(  1.603E-01 2.10E+02 9.70E+00 G  

Pb-212   N   3.8684E-01                                      5.12E+12             
238.63 3.868E-01  (P 3.436E-02 8.56E+00 4.36E+01 G  
300.09 1.848E-01 - P 4.400E-01 1.14E+02 3.18E+00 G  

Pb-214   N   3.3943E-01                                      5.84E+05             
351.93 3.394E-01  (P 3.779E-02 1.07E+01 3.56E+01 G  
295.22 4.669E-01 + P 7.509E-02 1.42E+01 1.84E+01 G  
242.00 6.058E-01 & P 1.722E-01 2.15E+01 7.27E+00 G  

Ra-226   N   7.4924E-01                                      5.84E+05             
186.21 7.492E-01 ?(  4.264E-01 3.79E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.2598E-01                                      1.63E+12             
63.30 3.179E-01 ?(  1.147E+00 2.22E+02 3.75E+00 G  
92.59 7.056E-01  (  4.511E-01 4.21E+01 4.34E+00 G  

Tl-208   N   1.1555E-01                                      5.12E+12             
583.19 1.196E-01  (  2.163E-02 1.87E+01 8.50E+01 G  
277.37 2.071E-01 +   1.748E-01 5.65E+01 6.60E+00 G  
860.53 8.788E-02 ?(  1.591E-01 1.17E+02 1.24E+01 G  

U-235    N   4.2364E-02                                      2.57E+11             
143.77 1.024E-03 %(  1.509E-01 8.95E+03 1.09E+01 G  
205.32 4.225E-03 %   3.248E-01 4.67E+03 5.02E+00 G  
163.36 1.138E-01 ?(  1.941E-01 1.09E+02 5.08E+00 G  
185.72 4.393E-02 ?(  2.736E-02 4.11E+01 5.70E+01 G  

Energy duplication    
93.35 5.057E-01 *   3.586E-01 4.62E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.54       104.         7.     0.002   444.80   3.179E-01   
Th-234      93.19       105.        37.     0.014    84.22   7.056E-01   
U-235       93.35       119.        36.     0.013    92.33   5.057E-01   
Eu-154     123.38        80.        22.     0.008   120.23   3.670E-02   
Pa-234     132.12       115.        -7.    -0.003   453.25  -2.392E-02   
U-235      161.13        45.         9.     0.003   217.37   1.138E-01   
U-235      185.84       106.        39.     0.014    82.16   4.393E-02   
Eu-152     343.85        36.        -1.     0.000  1325.80  -4.400E-03   
Cs-137     660.54        28.        -4.    -0.002   373.51  -6.902E-03   
Bi-212     727.55        19.         9.     0.003   157.32   1.943E-01   
Eu-152     776.91        22.        -2.    -0.001   622.40  -2.636E-02   
Pa-234     879.30        18.        -3.    -0.001   394.09  -5.094E-02   
Pa-234     882.41        15.         3.     0.001   420.91   4.827E-02   
Pa-234     946.34        26.        -2.    -0.001   636.50  -3.104E-02   
Eu-152     960.54        18.        -7.    -0.002   201.07  -8.203E-02   
Eu-152    1112.96        22.        -4.    -0.001   377.83  -5.554E-02   
Co-60     1171.89        16.         3.     0.001   468.48   5.388E-03   
Co-60     1331.76        20.        -1.     0.000  1456.52  -2.031E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1736E-01    5.1736E-01   9.8270E-02    1.0515E-01  4.722E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.1884E-01    1.1884E-01  1.495E-01
Bi-212 #A    1.9429E-01    1.9429E-01   3.0566E-01    3.0582E-01  2.271E-01
Bi-214       3.1362E-01    3.1363E-01   8.0778E-02    8.1999E-02  4.010E-02
Co-60  #A    1.6560E-03    1.6764E-03   7.8533E-03    7.8537E-03  2.410E-02
Cs-137 #A   -6.8873E-03   -6.9021E-03   2.5780E-02    2.5782E-02  2.050E-02
Eu-152 #A   -4.3791E-03   -4.4000E-03   5.8335E-02    5.8336E-02  4.763E-02
Eu-154 #A    2.8396E-02    2.8610E-02   3.4398E-02    3.4431E-02  1.475E-01
K-40         9.5602E+00    9.5602E+00   1.0540E+00    1.1579E+00  3.365E-01
Pa-234 #A    1.1821E-03    1.1821E-03   3.6560E-03    3.6678E-03  8.801E-02
Pb-212       3.8684E-01    3.8684E-01   6.8421E-02    7.3925E-02  3.436E-02
Pb-214       3.3941E-01    3.3943E-01   7.7194E-02    7.8809E-02  3.779E-02
Ra-226 #     7.4921E-01    7.4924E-01   5.6807E-01    5.6968E-01  4.264E-01
Th-234 #A    5.2598E-01    5.2598E-01   4.4300E-01    4.4578E-01  1.147E+00
Tl-208       1.1555E-01    1.1555E-01   4.3188E-02    4.3816E-02  2.163E-02
U-235  #A    4.2364E-02    4.2364E-02   3.4806E-02    3.4901E-02  1.509E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.198E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1982252E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-007                Sampled:         04/05/13 11:15                
Type:            SDUP                          Received:        04/05/13                      
MSS Lab ID:      244536-007                    Prepared:        04/08/13 14:43                
Lab ID:          QC684254                      Analyzed:        05/09/13 07:52                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   337.63 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                    0.006683 U     0.1979      0 U            0.07526    0.1374           0.9   NC     40  NC      1   

Bismuth-212                      1.049          0.4347      0.4121         0.3266     0.2193                 87.17  40  0.8365  1   

Bismuth-214                      0.5715         0.09936     0.4746         0.09692    0.03789                18.53  40  0.4936  1   

Cesium-137                       0.0003299 U    0.02562    -0.0009311 U    0.02086    0.01706          0.07  NC     40  NC      1   

Cobalt-60                       -0.008254 U     0.02918    -0.006822 U     0.02556    0.02005          0.03  NC     40  NC      1   

Europium-152                     0.03380 U      0.05233     0.09584        0.09045    0.04559          0.1   NC     40  NC      1   

Europium-154                     0.008410 U     0.03629     0.03141 U      0.06228    0.1476           0.2   NC     40  NC      1   

Lead-212                         0.5191         0.09454     0.4833         0.08382    0.03664                7.138  40  0.2006  1   

Lead-214                         0.4940         0.1022      0.5283         0.1024     0.04413                6.716  40  0.1677  1   

Potassium-40                    11.86           1.256      11.97           1.243      0.2704                 0.9903 40  0.04722 1   

Protactinium-234                 0.02970 U      0.07191    -0.05953 U      0.1241     0.09886                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.5715         0.09936     0.4746         0.09692    0.03789          0.2   18.53  40  0.4936  1   

Thallium-208                     0.2140         0.04869     0.1650         0.03902    0.01618                25.83  40  0.5580  1   

Thorium-232 (By Actinium-228)    0.6492         0.1235      0.6875         0.1293     0.06021          0.9   5.725  40  0.1514  1   

Thorium-234                      0.6536 U       0.5997      0.3955 U       1.443      1.169                  NC     40  NC      1   

Uranium-235                      0.06815 U      0.03478     0.08941 U      0.04144    0.1403           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244536 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513184759007                                                            Seqnum        : 1513186194003.1                                                         

File          : 2_20130508_007                                                           File          : 2_20130509_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244536-007                                                               Lab ID        : QC684254                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197092                                                                   Batch         : 197092                                                                  

Time          : 08-MAY-2013 13:54                                                        Time          : 09-MAY-2013 07:52                                                       

Sample Amount : 325.02 g                                                                 Sample Amount : 337.63 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.1 %                                                                    Dead Time     : 0.1 %                                                                   

Cal           : 08-MAY-2013 07:30:42,09-JAN-2013 12:22:14                                Cal           : 09-MAY-2013 07:25:36,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.006683    0.1627    0.9    .19787         .19787        0           0.1374   0.9   .075256       .075257            40          1    u     

Bismuth-212                      1.049       0.2011           .43134         .43467        0.4121      0.2193         .32591        .32659        87   40   0.836  1    u     

Bismuth-214                      0.5715      0.03338          .095906        .099364       0.4746      0.03789        .094486       .096919       19   40   0.494  1    u     

Cesium-137                       0.0003299   0.02107   0.07   .02562         .02562        -0.0009311  0.01706  0.07  .020856       .020856            40          1    u     

Cobalt-60                        -0.008254   0.02293   0.03   .029172        .029175       -0.006822   0.02005  0.03  .025561       .025563            40          1    u     

Europium-152                     0.03380     0.05240   0.1    .052298        .052334       0.09584     0.04559  0.1   .090284       .09045             40          1    u     

Europium-154                     0.008410    0.1537    0.2    .036288        .036291       0.03141     0.1476   0.2   .062255       .062276            40          1    u     

Lead-212                         0.5191      0.04348          .084232        .094541       0.4833      0.03664        .073675       .08382        7    40   0.201  1    u     

Lead-214                         0.4940      0.04735          .098454        .10222        0.5283      0.04413        .098133       .10244        7    40   0.168  1    u     

Potassium-40                     11.86       0.2809           1.1053         1.2558        11.97       0.2704         1.0874        1.2429        1    40   0.047  1    u     

Protactinium-234                 0.02970     0.09385          .071531        .071912       -0.05953    0.09886        .12322        .12411             40          1    u     

Radium-226 (By Bismuth-214)      0.5715      0.03338   0.2    .095906        .099364       0.4746      0.03789  0.2   .094486       .096919       19   40   0.494  1    u     

Thallium-208                     0.2140      0.01939          .046692        .048692       0.1650      0.01618        .037533       .039016       26   40   0.558  1    u     

Thorium-232 (By Actinium-228)    0.6492      0.04771   0.9    .11415         .12346        0.6875      0.06021  0.9   .11935        .12933        6    40   0.151  1    u     

Thorium-234                      0.6536      0.9495           .59648         .59968        0.3955      1.169          1.4423        1.4427             40          1    u     

Uranium-235                      0.06815     0.1543    0.18   .0345          .034778       0.08941     0.1403   0.18  .041035       .041436            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-007          
Sample Description: QC684254, 197092 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130509_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 11:15            Live Time: 2700   sec

Acquisition Time: 5/9/2013 07:52:00         Real Time: 2703   sec
Analysis Time: 5/9/2013 08:37            Dead Time: 0.10   %

Analysis Quantity: 3.376E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.875E-01      1.194E-01      1.293E-01      6.021E-02
Am-241    #AB    0.000E+00      7.526E-02      7.526E-02      1.374E-01
Bi-212    #      4.121E-01      3.259E-01      3.266E-01      2.193E-01
Bi-214           4.746E-01      9.449E-02      9.692E-02      3.789E-02
Co-60     #AB   -6.822E-03      2.556E-02      2.556E-02      2.005E-02
Cs-137    #AB   -9.311E-04      2.086E-02      2.086E-02      1.706E-02
Eu-152    #      9.584E-02      9.028E-02      9.045E-02      4.559E-02
Eu-154    #AB    3.141E-02      6.225E-02      6.228E-02      1.476E-01
K-40             1.197E+01      1.087E+00      1.243E+00      2.704E-01
Pa-234    #AB   -5.953E-02      1.232E-01      1.241E-01      9.886E-02
Pb-212           4.833E-01      7.368E-02      8.382E-02      3.664E-02
Pb-214           5.283E-01      9.813E-02      1.024E-01      4.413E-02
Ra-226    #      1.332E+00      6.347E-01      6.411E-01      4.590E-01
Th-234    #AB    3.955E-01      1.442E+00      1.443E+00      1.169E+00
Tl-208           1.650E-01      3.753E-02      3.902E-02      1.618E-02
U-235     #AB    8.941E-02      4.104E-02      4.144E-02      1.403E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.667E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:37:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

Sample description                                             
QC684254, 197092                                                

Spectrum Filename: C:\User\SPC\Det2\2_20130509_003.An1

Acquisition information
Start time:                 5/9/2013 07:52:00
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3763E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3763E+02) = 

8.0049E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:37:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1303

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.85        9. 182.35   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.79       83.  21.40   0.85  2.832E-02
77.11      148.  12.94   0.86  3.006E-02
93.37       44.  40.73   0.44  3.990E-02    93.35   4.100  7.975E-01 Ac228 

93.35   5.760  5.676E-01 U235  
93.35   5.760  5.676E-01 U235  

93.37       37.  53.04   0.87  3.990E-02    93.35   4.100  6.737E-01 Ac228 
93.35   5.760  4.795E-01 U235  

122.95       16. 100.06   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
142.96       11. 148.00   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.877E-02 U235  
163.36       17.  95.61   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.025E-01 U235  
186.04       72.  27.59   0.93  4.816E-02   185.72  57.000  7.793E-02 U235  

186.21   3.555  1.251E+00 Ra226 
185.72  57.000  7.793E-02 U235  

238.60      337.   6.40   1.02  4.318E-02   238.63  43.600  5.214E-01 Pb212 
241.54       70.  21.89   1.02  4.290E-02   242.00   7.268  6.455E-01 Pb214 
276.88       22.  60.05   1.05  3.962E-02   277.37   6.600  2.526E-01 Tl208 
295.08      156.  12.78   0.90  3.814E-02   295.22  18.414  6.391E-01 Pb214 
299.74       23.  47.44   1.08  3.774E-02   300.09   3.180  5.613E-01 Pb212 
338.06      113.  15.47   0.63  3.495E-02   338.32  11.400  8.412E-01 Ac228 
343.68        6. 155.59   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.69      215.   9.03   1.14  3.405E-02   351.93  35.600  5.116E-01 Pb214 
583.30      132.  10.82   1.35  2.416E-02   583.19  85.000  1.904E-01 Tl208 
609.39      170.   9.50   1.14  2.345E-02   609.31  45.490  4.496E-01 Bi214 
727.12       19.  39.54   1.45  2.078E-02   727.33   6.650  4.121E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:37:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.36       16.  44.95   1.55  1.851E-02   860.53  12.400  2.087E-01 Tl208 
874.01        4. 171.08   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.41        3. 205.09   1.57  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  4.786E-02 Pa234 
911.31      106.  12.59   0.66  1.779E-02   911.20  26.200  6.711E-01 Ac228 
964.24       20.  47.10   1.63  1.710E-02   964.08  14.500  2.377E-01 Eu152 
969.05       55.  16.75   0.68  1.704E-02   968.96  15.900  6.041E-01 Ac228 

1120.20       43.  21.68   1.73  1.535E-02  1120.29  14.910  5.507E-01 Bi214 
1460.62      554.   4.38   1.70  1.254E-02  1460.82  10.550  1.197E+01 K40   
1621.18        1. 593.99   2.02  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       15.  27.42   2.08  1.069E-02  1764.49  15.310  2.666E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.42    74.76       135.        64. 2.249E+03   58.56   0.448  -      s 
307.69    77.08       134.       117. 3.879E+03   34.83   0.716  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.85    62.85       140.         9.     0.003   364.70   0.841s
Ac-228    372.74    93.35       126.        44.     0.016    81.46   0.442D
U-235     372.74    93.35       176.        37.     0.014   106.07   0.872D
Eu-152    485.79   121.64       147.       -11.    -0.004   325.25   0.901s
Eu-154    491.04   122.95       121.        16.     0.006   200.12   0.902s
Pa-234    527.74   132.13       167.       -18.    -0.007   206.98   0.910s
U-235     571.02   142.96       124.        11.     0.004   296.00   0.923s
U-235     652.56   163.36       127.        17.     0.006   191.22   0.943 
U-235     743.53   186.12       125.        79.     0.029    45.89   0.965 
Ra-226    743.47   186.10       129.        77.     0.028    47.64   0.965 
U-235     824.72   206.43       132.        -2.    -0.001  1717.99   0.984 
Pb-212    953.26   238.58       100.       303.     0.112    14.95   0.963 
Pb-214    965.01   241.52        91.        64.     0.024    51.02   0.488s
Tl-208   1106.38   276.88        78.        22.     0.008   120.09   1.054 
Pb-214   1179.12   295.08        79.       151.     0.056    25.55   0.899 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:37:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1197.76   299.74        55.        23.     0.008    94.87   1.076s
Ac-228   1350.94   338.06        55.       113.     0.042    30.94   0.632s
Eu-152   1373.45   343.68        36.         6.     0.002   311.18   1.117s
Pb-214   1405.44   351.69        60.       209.     0.077    18.06   1.143 
Pa-234   2281.15   570.67        27.        -1.     0.000  1709.11   1.318s
Tl-208   2331.19   583.18        23.       110.     0.041    22.75   1.330 
Bi-214   2436.04   609.39        34.       162.     0.060    18.99   1.140 
Eu-154   2893.01   723.62        43.       -10.    -0.004   203.64   1.445s
Bi-212   2907.01   727.12        19.        19.     0.007    79.08   1.448s
Eu-152   3114.57   779.00        21.        -3.    -0.001   423.99   1.489s
Tl-208   3440.10   860.36        18.        16.     0.006    89.90   1.551s
Eu-154   3494.72   874.01        22.         4.     0.002   342.16   1.561s
Pa-234   3528.35   882.41        19.         3.     0.001   410.18   1.566s
Ac-228   3643.99   911.31        16.       106.     0.039    25.18   0.660s
Eu-152   3855.83   964.24        34.        20.     0.007    94.20   1.627s
Ac-228   3875.09   969.05        11.        55.     0.020    33.49   0.681s
Eu-154   3987.45   997.13        30.        -5.    -0.002   299.32   1.650s
Eu-154   3999.66  1000.18        21.        -2.    -0.001   737.74   1.655s
Bi-214   4480.08  1120.20        26.        43.     0.016    43.36   1.734 
Co-60    4684.83  1171.34        24.        -1.    -0.001   968.93   1.768s
Eu-154   5085.37  1271.38        10.        -1.     0.000  1190.07   1.830s
Co-60    5333.16  1333.26        15.        -3.    -0.001   374.70   1.865s
K-40     5843.23  1460.62        27.       534.     0.198     8.76   1.703 
Bi-212   6486.40  1621.18        12.         1.     0.000  1187.97   2.017s
Bi-214   7060.21  1764.39         9.        15.     0.005    54.84   2.082s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8746E-01                                      5.12E+12             
911.20 6.711E-01  (  6.021E-02 1.26E+01 2.62E+01 G  
968.96 6.041E-01  (  8.381E-02 1.67E+01 1.59E+01 G  
338.32 8.412E-01 @(  1.286E-01 1.55E+01 1.14E+01 G  

Energy duplication    
93.35 7.975E-01     4.740E-01 4.07E+01 4.10E+00 XA 

Bi-212   N   4.1214E-01                                      5.12E+12             
727.33 4.121E-01  (  2.193E-01 3.95E+01 6.65E+00 G  
785.37-2.586E-02 &   1.609E+00 3.78E+03 1.11E+00 G  

1620.74 1.407E-01 -   1.353E+00 5.94E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 08:37:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.7457E-01                                      5.84E+05             
609.31 4.496E-01  (P 3.789E-02 9.50E+00 4.55E+01 G  

1120.29 5.507E-01 ?(P 1.548E-01 2.17E+01 1.49E+01 G  
1764.49 2.666E-01 - P 1.267E-01 2.74E+01 1.53E+01 G  

Co-60    T  -6.8218E-03                                      1.93E+03             
1332.49-6.822E-03 ?(  2.005E-02 1.87E+02 1.00E+02 G  
1173.23-2.920E-03 +   2.296E-02 4.84E+02 9.98E+01 G  

Cs-137   I  -9.3106E-04                                      1.10E+04             
661.66-9.311E-04 %(  1.706E-02 1.12E+03 8.50E+01 G  

Eu-152   I   9.5842E-02                                      4.94E+03             
344.28 1.847E-02 ?(  4.559E-02 1.56E+02 2.66E+01 G  
121.78-2.320E-02 &   6.104E-02 1.63E+02 2.84E+01 G  
778.90-3.691E-02 +   1.244E-01 2.12E+02 1.30E+01 G  
964.08 2.377E-01 *(  1.621E-01 4.71E+01 1.45E+01 G  

1112.08-9.082E-03 %   1.655E-01 1.11E+03 1.34E+01 G  
1408.01-1.643E-03 %   1.136E-01 4.20E+03 2.09E+01 G  

Eu-154   I   3.1411E-02                                      3.14E+03             
873.18 5.470E-02 &(  1.476E-01 1.71E+02 1.22E+01 G  
123.07 2.439E-02  (  3.895E-02 1.00E+02 4.04E+01 G  

1274.43-4.765E-03 -   4.586E-02 5.95E+02 3.49E+01 G  
723.30-6.861E-02 +   1.092E-01 1.02E+02 2.00E+01 G  

1004.72-1.812E-02 &   1.078E-01 3.69E+02 1.79E+01 G  
996.25-9.270E-02 +   2.190E-01 1.50E+02 1.05E+01 G  

K-40     N   1.1974E+01                                      4.57E+11             
1460.82 1.197E+01  (P 2.704E-01 4.38E+00 1.06E+01 G  

Pa-234   N  -5.9533E-02                                      1.63E+12             
131.30-5.953E-02 ?(  9.886E-02 1.03E+02 1.82E+01 G  
569.50-1.120E-02 +   1.564E-01 8.55E+02 9.30E+00 G  
946.00 3.197E-03 %   1.482E-01 2.82E+03 1.35E+01 G  
880.52 4.786E-02 &   1.554E-01 2.05E+02 1.05E+01 G  
883.24-3.549E-03 %   1.660E-01 2.85E+03 9.70E+00 G  

Pb-212   N   4.8334E-01                                      5.12E+12             
238.63 4.777E-01  (P 3.664E-02 7.48E+00 4.36E+01 G  
300.09 5.613E-01 &(P 4.255E-01 4.74E+01 3.18E+00 G  

Pb-214   N   5.2834E-01                                      5.84E+05             
351.93 5.116E-01  (P 4.413E-02 9.03E+00 3.56E+01 G  
295.22 6.391E-01 + P 8.724E-02 1.28E+01 1.84E+01 G  
242.00 6.105E-01  (P 2.114E-01 2.55E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.3322E+00                                      5.84E+05             
186.21 1.332E+00 ?(  4.590E-01 2.38E+01 3.56E+00 G  

Th-234   N   3.9546E-01                                      1.63E+12             
63.30 3.955E-01 &(  1.169E+00 1.82E+02 3.75E+00 G  
92.59-1.984E-02 %   5.919E-01 1.81E+03 4.34E+00 G  

Tl-208   N   1.6501E-01                                      5.12E+12             
583.19 1.586E-01 ?(  1.618E-02 1.14E+01 8.50E+01 G  
277.37 2.526E-01 +   2.338E-01 6.00E+01 6.60E+00 G  
860.53 2.087E-01 ?(  1.288E-01 4.50E+01 1.24E+01 G  

U-235    N   8.9413E-02                                      2.57E+11             
143.77 5.877E-02  (  1.403E-01 1.48E+02 1.09E+01 G  
205.32-2.418E-02 &   3.409E-01 8.59E+02 5.02E+00 G  
163.36 2.025E-01 ?(  3.087E-01 9.56E+01 5.08E+00 G  
185.72 8.522E-02  (  2.808E-02 2.29E+01 5.70E+01 G  

Energy duplication    
93.35 4.795E-01     3.985E-01 5.30E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.85       140.         9.     0.003   364.70   3.955E-01   
U-235       93.35       176.        37.     0.014   106.07   4.795E-01   
Eu-152     121.64       147.       -11.    -0.004   325.25  -2.320E-02   
Eu-154     122.95       121.        16.     0.006   200.12   2.439E-02   
Pa-234     132.13       167.       -18.    -0.007   206.98  -5.953E-02   
U-235      142.96       124.        11.     0.004   296.00   5.877E-02   
U-235      163.36       127.        17.     0.006   191.22   2.025E-01   
U-235      186.12       125.        79.     0.029    45.89   8.522E-02   
U-235      206.43       132.        -2.    -0.001  1717.99  -2.418E-02   
Eu-152     343.68        36.         6.     0.002   311.18   1.847E-02   
Pa-234     570.67        27.        -1.     0.000  1709.11  -1.120E-02   
Eu-154     723.62        43.       -10.    -0.004   203.64  -6.861E-02   
Bi-212     727.12        19.        19.     0.007    79.08   4.121E-01   
Eu-152     779.00        21.        -3.    -0.001   423.99  -3.691E-02   
Eu-154     874.01        22.         4.     0.002   342.16   5.470E-02   
Pa-234     882.41        19.         3.     0.001   410.18   4.786E-02   
Eu-152     964.24        34.        20.     0.007    94.20   2.377E-01   
Eu-154     997.13        30.        -5.    -0.002   299.32  -9.270E-02   
Eu-154    1000.18        21.        -2.    -0.001   737.74  -1.812E-02   
Co-60     1171.34        24.        -1.    -0.001   968.93  -2.920E-03   
Eu-154    1271.38        10.        -1.     0.000  1190.07  -4.765E-03   
Co-60     1333.26        15.        -3.    -0.001   374.70  -6.822E-03   
Bi-212    1621.18        12.         1.     0.000  1187.97   1.407E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8746E-01    6.8746E-01   1.1935E-01    1.2933E-01  6.021E-02
Am-241 #A    0.0000E+00    0.0000E+00   7.5256E-02    7.5257E-02  1.374E-01
Bi-212 #     4.1214E-01    4.1214E-01   3.2591E-01    3.2659E-01  2.193E-01
Bi-214       4.7455E-01    4.7457E-01   9.4486E-02    9.6919E-02  3.789E-02
Co-60  #A   -6.7392E-03   -6.8218E-03   2.5561E-02    2.5563E-02  2.005E-02
Cs-137 #A   -9.2907E-04   -9.3106E-04   2.0856E-02    2.0856E-02  1.706E-02
Eu-152 #C    9.5388E-02    9.5842E-02   9.0284E-02    9.0450E-02  4.559E-02
Eu-154 #A    3.1177E-02    3.1411E-02   6.2255E-02    6.2276E-02  1.476E-01
K-40         1.1974E+01    1.1974E+01   1.0874E+00    1.2429E+00  2.704E-01
Pa-234 #A   -5.9533E-02   -5.9533E-02   1.2322E-01    1.2411E-01  9.886E-02
Pb-212       4.8334E-01    4.8334E-01   7.3675E-02    8.3820E-02  3.664E-02
Pb-214       5.2832E-01    5.2834E-01   9.8133E-02    1.0244E-01  4.413E-02
Ra-226 #     1.3321E+00    1.3322E+00   6.3467E-01    6.4107E-01  4.590E-01
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Th-234 #A    3.9546E-01    3.9546E-01   1.4423E+00    1.4427E+00  1.169E+00
Tl-208       1.6501E-01    1.6501E-01   3.7533E-02    3.9016E-02  1.618E-02
U-235  #A    8.9413E-02    8.9413E-02   4.1035E-02    4.1436E-02  1.403E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.564E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.5644855E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-322-017                Sampled:         04/05/13 09:56                
Type:            IDUP                          Received:        04/05/13                      
MSS Lab ID:      244536-017                    Prepared:        04/09/13 09:47                
Lab ID:          QC684255                      Analyzed:        05/09/13 10:19                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.07 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Analyte              MSS Result    MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.01234 U     0.1859      0.00001840 U   0.1728     0.1423           0.9   NC     40  NC      1   

Bismuth-212                      0.4877        0.3573      0.4217         0.3974     0.2847                 14.52  40  0.08749 1   

Bismuth-214                      0.4736        0.1011      0.3861         0.08873    0.03964                20.34  40  0.4606  1   

Cesium-137                      -0.004991 U    0.02592     0.007584 U     0.02355    0.01847          0.07  NC     40  NC      1   

Cobalt-60                       -0.001801 U    0.009894    0.001873 U     0.01121    0.005617         0.03  NC     40  NC      1   

Europium-152                     0.01166 U     0.02517     0.02854 U      0.06083    0.05050          0.1   NC     40  NC      1   

Europium-154                     0.03239 U     0.02821     0.07042 U      0.1973     0.1537           0.2   NC     40  NC      1   

Lead-212                         0.4113        0.07357     0.3975         0.07681    0.03620                3.408  40  0.09164 1   

Lead-214                         0.4568        0.08894     0.5164         0.08854    0.04299                12.26  40  0.3361  1   

Potassium-40                    11.52          1.234      11.62           1.226      0.2202                 0.9248 40  0.04349 1   

Protactinium-234                -0.0001189 U   0.09922    -0.05819 U      0.1084     0.08535                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4736        0.1011      0.3861         0.08873    0.03964          0.2   20.34  40  0.4606  1   

Thallium-208                     0.1243        0.03789     0.08693        0.03138    0.01759                35.38  40  0.5394  1   

Thorium-232 (By Actinium-228)    0.6056        0.1391      0.3616         0.1088     0.07699          0.9   50.46  40  0.9846  1   

Thorium-234                      0.2383 U      0.2081      0.8340 U       0.7334     1.131                  NC     40  NC      1   

Uranium-235                      0.07004 U     0.03713     0.04582 U      0.03120    0.1663           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244536 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE04                                                                  

Seqnum        : 1533186221003                                                            Seqnum        : 1533186221005.1                                                         

File          : 4_20130509_003                                                           File          : 4_20130509_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244536-017                                                               Lab ID        : QC684255                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197092                                                                   Batch         : 197092                                                                  

Time          : 09-MAY-2013 08:26                                                        Time          : 09-MAY-2013 10:19                                                       

Sample Amount : 318.07 g                                                                 Sample Amount : 318.07 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.21 %                                                                   Dead Time     : 0.19 %                                                                  

Cal           : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13                                Cal           : 09-MAY-2013 07:53:33,05-MAR-2013 18:53:13                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA    Proj       MSS           MSS         IDUP        MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA     2 sigma       2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                                Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.01234     0.1525    0.9   .18594        .18594        0.00001840  0.1423    0.9   .17279        .17279             40          1    u     

Bismuth-212                      0.4877       0.2327          .35638        .35726        0.4217      0.2847          .39685        .39744        15   40   0.087  1    u     

Bismuth-214                      0.4736       0.03840         .098856       .10112        0.3861      0.03964         .087017       .088731       20   40   0.461  1    u     

Cesium-137                       -0.004991    0.02081   0.07  .025918       .025919       0.007584    0.01847   0.07  .023544       .023547            40          1    u     

Cobalt-60                        -0.001801    0.02385   0.03  .0098937      .009894       0.001873    0.005617  0.03  .011208       .011209            40          1    u     

Europium-152                     0.01166      0.05128   0.1   .02516        .025167       0.02854     0.05050   0.1   .060819       .060834            40          1    u     

Europium-154                     0.03239      0.2577    0.2   .028162       .028213       0.07042     0.1537    0.2   .19722        .19726             40          1    u     

Lead-212                         0.4113       0.03311         .067281       .073567       0.3975      0.03620         .071225       .076812       3    40   0.092  1    u     

Lead-214                         0.4568       0.04383         .086336       .088939       0.5164      0.04299         .085179       .088536       12   40   0.336  1    u     

Potassium-40                     11.52        0.2436          1.0904        1.234         11.62       0.2202          1.079         1.2264        1    40   0.043  1    u     

Protactinium-234                 -0.0001189   0.08173         .09922        .09922        -0.05819    0.08535         .10746        .10843             40          1    u     

Radium-226 (By Bismuth-214)      0.4736       0.03840   0.2   .098856       .10112        0.3861      0.03964   0.2   .087017       .088731       20   40   0.461  1    u     

Thallium-208                     0.1243       0.02089         .037043       .037887       0.08693     0.01759         .030884       .03138        35   40   0.539  1    u     

Thorium-232 (By Actinium-228)    0.6056       0.05540   0.9   .13201        .13908        0.3616      0.07699   0.9   .10558        .10877        50   40   0.985  1    u     

Thorium-234                      0.2383       1.318           .20688        .2081         0.8340      1.131           .72911        .73335             40          1    u     

Uranium-235                      0.07004      0.1339    0.18  .036889       .037133       0.04582     0.1663    0.18  .031076       .0312              40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-322-017DUP       
Sample Description: QC684255, 197092, IDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130509_005
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-322                      Matrix: S         
Sample Time: 4/5/2013 09:56            Live Time: 2700   sec

Acquisition Time: 5/9/2013 10:19:09         Real Time: 2705   sec
Analysis Time: 5/9/2013 11:04            Dead Time: 0.19   %

Analysis Quantity: 3.181E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.616E-01      1.056E-01      1.088E-01      7.699E-02
Am-241    #AB    1.840E-05      1.728E-01      1.728E-01      1.423E-01
Bi-212    #      4.217E-01      3.968E-01      3.974E-01      2.847E-01
Bi-214           3.861E-01      8.702E-02      8.873E-02      3.964E-02
Co-60     #AB    1.873E-03      1.121E-02      1.121E-02      5.617E-03
Cs-137    #AB    7.584E-03      2.354E-02      2.355E-02      1.847E-02
Eu-152    #AB    2.854E-02      6.082E-02      6.083E-02      5.050E-02
Eu-154    #AB    7.042E-02      1.972E-01      1.973E-01      1.537E-01
K-40             1.162E+01      1.079E+00      1.226E+00      2.202E-01
Pa-234    #AB   -5.819E-02      1.075E-01      1.084E-01      8.535E-02
Pb-212           3.975E-01      7.123E-02      7.681E-02      3.620E-02
Pb-214           5.164E-01      8.518E-02      8.854E-02      4.299E-02
Ra-226    #      8.737E-01      5.442E-01      5.465E-01      3.971E-01
Th-234    #AB    8.340E-01      7.291E-01      7.334E-01      1.131E+00
Tl-208    #      8.693E-02      3.088E-02      3.138E-02      1.759E-02
U-235     #AB    4.582E-02      3.108E-02      3.120E-02      1.663E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.566E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_005.An1               

Sample description                                             
QC684255, 197092, IDUP                                          

Spectrum Filename: C:\User\SPC\Det4\4_20130509_005.An1

Acquisition information
Start time:                 5/9/2013 10:19:09
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1807E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1807E+02) = 

8.4972E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/5/2013 09:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0902

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.71       25.  61.95   0.80  1.777E-02    63.30   3.750  1.172E+00 Th234 
74.70       68.  23.39   0.81  2.747E-02
77.07       98.  17.18   0.82  2.927E-02
93.34       29.  61.68   0.83  3.899E-02    92.59   4.343  5.426E-01 Th234 

93.35   4.100  5.691E-01 Ac228 
93.35   5.760  4.051E-01 U235  
93.35   5.760  4.051E-01 U235  

93.35       34.  50.86   0.83  3.937E-02    92.59   4.343  6.317E-01 Th234 
93.35   4.100  6.627E-01 Ac228 
93.35   5.760  4.717E-01 U235  

93.35       34.  50.86   0.83  3.937E-02    92.59   4.343  6.317E-01 Th234 
93.35   4.100  6.627E-01 Ac228 
93.35   5.760  4.717E-01 U235  

122.48       10. 130.17   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
163.48        2. 792.12   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.282E-02 U235  
185.93       48.  31.14   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.737E-01 Ra226 
185.72  57.000  5.445E-02 U235  

185.94       46.  33.91   0.93  4.855E-02   185.72  57.000  5.221E-02 U235  
186.21   3.555  8.379E-01 Ra226 

204.76        7. 172.43   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.638E-02 U235  

238.63      244.   8.80   0.83  4.348E-02   238.63  43.600  3.975E-01 Pb212 
241.91       40.  36.35   0.75  4.315E-02   242.00   7.268  4.065E-01 Pb214 
295.34      124.  13.05   1.11  3.828E-02   295.22  18.414  5.396E-01 Pb214 
299.68       28.  35.42   0.79  3.789E-02   300.09   3.180  7.264E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.19       70.  23.23   0.71  3.501E-02   338.32  11.400  5.553E-01 Ac228 
344.56        9. 106.54   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.92      199.   9.41   1.16  3.408E-02   351.93  35.600  5.044E-01 Pb214 
569.26        4. 159.80   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.26      105.  11.22   0.83  2.394E-02   583.19  85.000  1.553E-01 Tl208 
609.34      130.  10.66   1.65  2.322E-02   609.31  45.490  3.886E-01 Bi214 
661.67        4. 155.22   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.21       18.  41.02   1.43  2.051E-02   727.33   6.650  4.143E-01 Bi212 
784.44        3. 160.54   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
872.62        5. 140.03   1.54  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.43       35.  25.91   1.57  1.750E-02   911.20  26.200  2.385E-01 Ac228 
945.89        2. 276.44   1.60  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.00       36.  26.60   1.61  1.675E-02   968.96  15.900  4.254E-01 Ac228 

1120.64       27.  28.45   1.71  1.507E-02  1120.29  14.910  3.786E-01 Bi214 
1172.84        2. 299.28   1.75  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1406.86        2. 200.58   1.88  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      479.   4.50   2.20  1.229E-02  1460.82  10.550  1.162E+01 K40   
1626.11        1. 309.77   1.98  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.70       10.  37.27   2.04  1.048E-02  1764.49  15.310  1.892E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.96    74.69       106.        55. 2.017E+03   60.10   0.807  -       M
308.43    77.06        96.        90. 3.085E+03   37.80   0.795  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    255.10    63.71       106.        25.     0.009   123.91   0.802s
Th-234    373.51    93.34       147.        29.     0.011   123.35   0.833s
Ac-228    373.56    93.35       132.        34.     0.013   101.72   0.834D
U-235     373.56    93.35       132.        34.     0.013   101.72   0.834D
Eu-152    481.13   120.27        90.        -7.    -0.003   402.24   0.865s
Eu-154    489.99   122.48        88.        10.     0.004   260.35   0.866s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    521.22   130.30       111.       -17.    -0.006   184.66   0.875s
U-235     653.87   163.48       106.         2.     0.001  1584.24   0.909s
U-235     743.60   185.94        98.        46.     0.017    67.82   0.932s
Ra-226    743.59   185.93        87.        48.     0.018    62.29   0.932s
U-235     818.86   204.76        73.         7.     0.003   344.86   0.952s
Pb-212    954.23   238.63        88.       239.     0.089    17.60   0.835 
Pb-214    967.32   241.91        70.        40.     0.015    72.70   0.749 
Tl-208   1102.74   275.78        41.        -2.    -0.001  1232.09   1.025s
Pb-214   1180.91   295.34        49.       121.     0.045    26.11   1.110 
Pb-212   1198.28   299.68        35.        28.     0.010    70.83   0.790 
Ac-228   1352.23   338.19        62.        70.     0.026    46.47   0.710s
Eu-152   1377.70   344.56        40.         9.     0.003   213.09   1.091s
Pb-214   1407.11   351.92        51.       194.     0.072    18.82   1.164 
Pa-234   2276.08   569.26        22.         4.     0.002   319.61   1.298s
Tl-208   2332.30   583.32        24.        56.     0.021    33.08   1.310s
Bi-214   2436.33   609.34        33.       130.     0.048    21.33   1.645s
Cs-137   2645.60   661.67        22.         4.     0.002   310.43   1.377s
Eu-154   2895.19   724.08        49.        -7.    -0.003   278.93   1.427s
Bi-212   2907.69   727.21        28.        18.     0.007    82.04   1.430 
Eu-152   3105.58   776.69        28.        -9.    -0.003   183.21   1.471s
Bi-212   3136.57   784.44        17.         3.     0.001   321.08   1.477s
Tl-208   3440.50   860.43        19.        -1.     0.000  1211.26   1.534s
Eu-154   3489.28   872.62        21.         5.     0.002   280.06   1.543s
Pa-234   3532.57   883.45        21.        -1.     0.000  1461.30   1.551s
Ac-228   3644.50   911.43        23.        35.     0.013    51.83   1.571s
Pa-234   3782.33   945.89        22.         2.     0.001   552.87   1.596s
Eu-152   3850.15   962.84        33.        -3.    -0.001   525.34   1.609s
Ac-228   3874.79   969.00        28.        36.     0.013    53.20   1.612 
Eu-154   3988.83   997.51        26.        -1.     0.000  1279.24   1.631s
Eu-154   4012.75  1003.49        29.        -3.    -0.001   498.43   1.637s
Eu-152   4447.93  1112.26        26.        -3.    -0.001   451.76   1.708s
Bi-214   4481.45  1120.64        16.        27.     0.010    56.89   1.714s
Co-60    4690.31  1172.84        12.         2.     0.001   598.56   1.747s
Eu-154   5093.55  1273.62        24.        -2.    -0.001   610.11   1.807s
Eu-152   5626.72  1406.86         9.         2.     0.001   401.15   1.879s
K-40     5842.77  1460.84        15.       479.     0.177     9.00   2.204 
Bi-212   6504.29  1626.11         2.         1.     0.000   619.55   1.979s
Bi-214   7059.10  1764.70        10.        10.     0.004    74.55   2.035s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6155E-01                                      5.12E+12             
911.20 2.385E-01 ?(  7.699E-02 2.59E+01 2.62E+01 G  
968.96 4.254E-01 ?(  1.453E-01 2.66E+01 1.59E+01 G  
338.32 5.553E-01 @(  1.442E-01 2.32E+01 1.14E+01 G  

Energy duplication    
93.35 6.627E-01     5.228E-01 5.09E+01 4.10E+00 XA 

Am-241   I   1.8399E-05                                      1.58E+05             
59.54 1.840E-05 %(  1.423E-01 4.70E+05 3.59E+01 G  

Bi-212   N   4.2167E-01                                      5.12E+12             
727.33 4.143E-01  (P 2.847E-01 4.10E+01 6.65E+00 G  
785.37 4.658E-01 &(P 1.407E+00 1.61E+02 1.11E+00 G  

1620.74 1.277E-01 -   6.006E-01 3.10E+02 1.51E+00 G  

Bi-214   N   3.8611E-01                                      5.84E+05             
609.31 3.886E-01  (P 3.964E-02 1.07E+01 4.55E+01 G  

1120.29 3.786E-01 ?(  1.308E-01 2.84E+01 1.49E+01 G  
1764.49 1.892E-01 - P 1.431E-01 3.73E+01 1.53E+01 G  

Co-60    T   1.8725E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.617E-03 1.00E+03 1.00E+02 G  
1173.23 3.748E-03 ?(  1.787E-02 2.99E+02 9.98E+01 G  

Cs-137   I   7.5843E-03                                      1.10E+04             
661.66 7.584E-03 ?(  1.847E-02 1.55E+02 8.50E+01 G  

Eu-152   I   2.8542E-02                                      4.94E+03             
344.28 3.032E-02 &(  5.050E-02 1.07E+02 2.66E+01 G  
121.78-1.560E-02 &   5.075E-02 2.01E+02 2.84E+01 G  
778.90-1.103E-01 +   1.548E-01 9.16E+01 1.30E+01 G  
964.08-4.079E-02 +   1.724E-01 2.63E+02 1.45E+01 G  

1112.08-5.150E-02 +   1.859E-01 2.26E+02 1.34E+01 G  
1408.01 2.627E-02 &(  8.175E-02 2.01E+02 2.09E+01 G  

Eu-154   I   7.0423E-02                                      3.14E+03             
873.18 7.042E-02 ?(  1.537E-01 1.40E+02 1.22E+01 G  
123.07 1.695E-02 -   3.531E-02 1.30E+02 4.04E+01 G  

1274.43-1.538E-02 -   7.547E-02 3.05E+02 3.49E+01 G  
723.30-5.672E-02 +   1.257E-01 1.39E+02 2.00E+01 G  

1004.72-3.409E-02 -   1.363E-01 2.49E+02 1.79E+01 G  
996.25-2.108E-02 -   2.198E-01 6.40E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1623E+01                                      4.57E+11             
1460.82 1.162E+01  (P 2.202E-01 4.50E+00 1.06E+01 G  

Pa-234   N  -5.8192E-02                                      1.63E+12             
131.30-5.819E-02 ?(  8.535E-02 9.23E+01 1.82E+01 G  
569.50 6.098E-02 +   1.532E-01 1.60E+02 9.30E+00 G  
946.00 3.357E-02 +   1.487E-01 2.76E+02 1.35E+01 G  
880.52 3.366E-03 %   1.812E-01 3.27E+03 1.05E+01 G  
883.24-1.623E-02 +   1.933E-01 7.31E+02 9.70E+00 G  

Pb-212   N   3.9750E-01                                      5.12E+12             
238.63 3.975E-01  (P 3.620E-02 8.80E+00 4.36E+01 G  
300.09 7.264E-01 + P 3.610E-01 3.54E+01 3.18E+00 G  

Pb-214   N   5.1642E-01                                      5.84E+05             
351.93 5.044E-01  (P 4.299E-02 9.41E+00 3.56E+01 G  
295.22 5.396E-01  (P 7.287E-02 1.31E+01 1.84E+01 G  
242.00 4.065E-01 -   1.963E-01 3.64E+01 7.27E+00 G  

Ra-226   N   8.7374E-01                                      5.84E+05             
186.21 8.737E-01 &(  3.971E-01 3.11E+01 3.56E+00 G  

Th-234   N   8.3403E-01                                      1.63E+12             
63.30 1.172E+00 ?(  1.131E+00 6.20E+01 3.75E+00 G  
92.59 5.426E-01  (  5.259E-01 6.17E+01 4.34E+00 G  

Tl-208   N   8.6926E-02                                      5.12E+12             
583.19 8.693E-02 ?(P 1.759E-02 1.65E+01 8.50E+01 G  
277.37-2.335E-02 - P 1.775E-01 6.16E+02 6.60E+00 G  
860.53-1.442E-02 -   1.420E-01 6.06E+02 1.24E+01 G  

U-235    N   4.5820E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.663E-01 1.00E+03 1.09E+01 G  
205.32 9.638E-02 &(  2.673E-01 1.72E+02 5.02E+00 G  
163.36 2.282E-02 ?(  2.965E-01 7.92E+02 5.08E+00 G  
185.72 5.221E-02 *(  2.626E-02 3.39E+01 5.70E+01 G  

Energy duplication    
93.35 4.717E-01     3.721E-01 5.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.71       106.        25.     0.009   123.91   1.172E+00   
Th-234      93.34       147.        29.     0.011   123.35   5.426E-01   
U-235       93.35       132.        34.     0.013   101.72   4.717E-01   
Eu-152     120.27        90.        -7.    -0.003   402.24  -1.560E-02   
Eu-154     122.48        88.        10.     0.004   260.35   1.695E-02   
Pa-234     130.30       111.       -17.    -0.006   184.66  -5.819E-02   
U-235      163.48       106.         2.     0.001  1584.24   2.282E-02   
U-235      185.94        98.        46.     0.017    67.82   5.221E-02   
U-235      204.76        73.         7.     0.003   344.86   9.638E-02   
Eu-152     344.56        40.         9.     0.003   213.09   3.032E-02   
Pa-234     569.26        22.         4.     0.002   319.61   6.098E-02   
Cs-137     661.67        22.         4.     0.002   310.43   7.584E-03   
Eu-154     724.08        49.        -7.    -0.003   278.93  -5.672E-02   
Bi-212     727.21        28.        18.     0.007    82.04   4.143E-01  P
Eu-152     776.69        28.        -9.    -0.003   183.21  -1.103E-01   
Bi-212     784.44        17.         3.     0.001   321.08   4.658E-01  P
Eu-154     872.62        21.         5.     0.002   280.06   7.042E-02   
Pa-234     883.45        21.        -1.     0.000  1461.30  -1.623E-02   
Pa-234     945.89        22.         2.     0.001   552.87   3.357E-02   
Eu-152     962.84        33.        -3.    -0.001   525.34  -4.079E-02   
Eu-154     997.51        26.        -1.     0.000  1279.24  -2.108E-02   
Eu-154    1003.49        29.        -3.    -0.001   498.43  -3.409E-02   
Eu-152    1112.26        26.        -3.    -0.001   451.76  -5.150E-02   
Co-60     1172.84        12.         2.     0.001   598.56   3.748E-03   
Eu-154    1273.62        24.        -2.    -0.001   610.11  -1.538E-02   
Eu-152    1406.86         9.         2.     0.001   401.15   2.627E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212    1626.11         2.         1.     0.000   619.55   1.277E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6155E-01    3.6155E-01   1.0558E-01    1.0877E-01  7.699E-02
Am-241 #A    1.8397E-05    1.8399E-05   1.7279E-01    1.7279E-01  1.423E-01
Bi-212 #     4.2167E-01    4.2167E-01   3.9685E-01    3.9744E-01  2.847E-01
Bi-214       3.8609E-01    3.8611E-01   8.7017E-02    8.8731E-02  3.964E-02
Co-60  #A    1.8498E-03    1.8725E-03   1.1208E-02    1.1209E-02  5.617E-03
Cs-137 #A    7.5680E-03    7.5843E-03   2.3544E-02    2.3547E-02  1.847E-02
Eu-152 #A    2.8406E-02    2.8542E-02   6.0819E-02    6.0834E-02  5.050E-02
Eu-154 #A    6.9896E-02    7.0423E-02   1.9722E-01    1.9726E-01  1.537E-01
K-40         1.1623E+01    1.1623E+01   1.0790E+00    1.2264E+00  2.202E-01
Pa-234 #A   -5.8192E-02   -5.8192E-02   1.0746E-01    1.0843E-01  8.535E-02
Pb-212       3.9750E-01    3.9750E-01   7.1225E-02    7.6812E-02  3.620E-02
Pb-214       5.1640E-01    5.1642E-01   8.5179E-02    8.8536E-02  4.299E-02
Ra-226 #     8.7371E-01    8.7374E-01   5.4423E-01    5.4651E-01  3.971E-01
Th-234 #A    8.3403E-01    8.3403E-01   7.2911E-01    7.3335E-01  1.131E+00
Tl-208 #     8.6926E-02    8.6926E-02   3.0884E-02    3.1380E-02  1.759E-02
U-235  #A    4.5820E-02    4.5820E-02   3.1076E-02    3.1200E-02  1.663E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.424E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4245010E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/08/13 12:57                
Type:            LCS                           Analyzed:        05/03/13 12:51                
Lab ID:          QC683071                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   309.83 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197092                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.64                0.4228    97.19  54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244536 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533177587004.1                                                  
File          : 4_20130503_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC683071                                                         
Matrix        : Soil                                                             
Batch         : 197092                                                           
Time          : 03-MAY-2013 12:51                                                
Sample Amount : 309.83 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.57 %                                                           
Cal           : 04-MAY-2013 15:05:07,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.64  97    54-146  .42276        .70801        u    

u=use  

Page 1 of 1                                                                                                           1533177587004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC683071, 197092, LCS, S19706, 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130503_004
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 4/8/2013 12:57            Live Time: 2700   sec

Acquisition Time: 5/3/2013 12:51:10         Real Time: 2715   sec
Analysis Time: 5/4/2013 15:28            Dead Time: 0.57   %

Analysis Quantity: 3.098E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.301E-01      2.522E-01      2.576E-01      1.743E-01
Am-241    #AB    6.784E-03      3.897E-01      3.897E-01      3.208E-01
Bi-212    #      2.850E+00      9.852E-01      9.960E-01      5.660E-01
Bi-214           1.264E+01      4.228E-01      7.080E-01      9.133E-02
Co-60     #AB    2.382E-02      3.728E-02      3.730E-02      4.892E-02
Cs-137    #      6.621E-02      6.436E-02      6.443E-02      4.998E-02
Eu-152    #      3.555E-01      1.105E-01      1.119E-01      1.516E-01
Eu-154    #AB    1.220E-01      2.618E-01      2.618E-01      3.656E-01
K-40             8.643E+00      1.263E+00      1.335E+00      4.897E-01
Pa-234    #AB    1.073E-02      3.849E-02      3.858E-02      2.195E-01
Pb-212           4.222E-01      1.247E-01      1.284E-01      8.667E-02
Pb-214           1.396E+01      4.221E-01      7.773E-01      1.225E-01
Ra-226           1.432E+01      1.906E+00      2.074E+00      1.156E+00
Th-234    #AB   -2.852E-01      4.122E+00      4.122E+00      3.390E+00
Tl-208           1.523E-01      7.038E-02      7.105E-02      4.362E-02
U-235     #      7.533E-01      9.413E-02      1.046E-01      4.219E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.505E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

Sample description                                             
QC683071, 197092, LCS, S19706,                                  

Spectrum Filename: C:\User\SPC\Det4\4_20130503_004.An1

Acquisition information
Start time:                 5/3/2013 12:51:10
Live time:               2700
Real time:               2715
Dead time:                  0.57 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/4/2013 15:05:07
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.212E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0983E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0983E+02) = 

8.7232E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 12:57:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0414

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.41       21.  80.95   0.00  0.000E+00
74.65      753.   6.48   0.81  2.743E-02
77.05     1374.   3.86   0.82  2.925E-02
79.33      106.  34.42   0.82  3.091E-02
87.15      453.   8.92   0.83  3.597E-02
89.82      235.  15.02   0.83  3.749E-02
93.25       41.  95.43   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  5.827E-01 U235  
92.59   4.343  7.804E-01 Th234 
93.35   4.100  8.186E-01 Ac228 
93.35   5.760  5.827E-01 U235  

93.25       41.  95.43   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  5.827E-01 U235  

122.14       19. 200.08   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  4.474E-02 Eu152 

186.22      764.   6.65   0.89  4.851E-02   185.72  57.000  8.922E-01 U235  
186.21   3.555  1.432E+01 Ra226 
185.72  57.000  8.922E-01 U235  

204.54       43.  81.62   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.895E-01 U235  

238.77      301.  11.21   0.98  4.347E-02   238.63  43.600  5.052E-01 Pb212 
242.05     1366.   3.43   0.98  4.314E-02   242.00   7.268  1.407E+01 Pb214 
258.85      101.  27.31   0.69  4.153E-02
295.22     3043.   2.07   1.03  3.829E-02   295.22  18.414  1.393E+01 Pb214 
338.26       93.  30.37   0.83  3.500E-02   338.32  11.400  7.563E-01 Ac228 

338.32  11.400  7.563E-01 Ac228 
344.94       21. 124.46   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.28  26.590  7.506E-02 Eu152 

351.89     5250.   1.53   1.08  3.408E-02   351.93  35.600  1.397E+01 Pb214 
386.72       45.  44.86   0.55  3.193E-02
409.09       40.  47.54   0.55  3.071E-02
569.73        9. 223.14   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.250E-01 Pa234 
583.33      100.  22.14   1.20  2.394E-02   583.19  85.000  1.523E-01 Tl208 
609.36     4106.   1.67   1.31  2.322E-02   609.31  45.490  1.254E+01 Bi214 
661.48       38.  48.60   1.38  2.192E-02   661.66  84.990  6.621E-02 Cs137 
665.83      166.  13.68   0.75  2.182E-02
726.97       32.  44.46   1.43  2.051E-02   727.33   6.650  7.625E-01 Bi212 

727.33   6.650  7.625E-01 Bi212 
768.45      390.   6.81   1.53  1.974E-02
785.91      103.  17.19   1.48  1.944E-02   785.37   1.110  1.535E+01 Bi212 

785.37   1.110  1.535E+01 Bi212 
860.92       37.  41.60   1.55  1.823E-02   860.53  12.400  5.294E-01 Tl208 
873.56       12. 128.19   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.777E-01 Eu154 
911.49      105.  17.27   1.59  1.750E-02   911.20  26.200  7.422E-01 Ac228 

911.20  26.200  7.422E-01 Ac228 
964.31       31.  53.07   1.63  1.681E-02   964.08  14.500  4.129E-01 Eu152 

964.08  14.500  4.129E-01 Eu152 
969.29       24.  69.98   1.64  1.675E-02   968.96  15.900    PBC<MDA Ac228 

968.96  15.900  2.953E-01 Ac228 
1004.89        8. 172.02   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  8.410E-02 Eu154 
1112.19        6. 197.34   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  9.712E-02 Eu152 
1120.35      900.   4.09   1.48  1.507E-02  1120.29  14.910  1.293E+01 Bi214 
1172.61       17.  78.27   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.65        4. 293.53   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1377.65      280.   7.86   1.66  1.288E-02
1408.04      103.  15.55   1.97  1.266E-02  1408.01  20.850  1.263E+00 Eu152 

1408.01  20.850  1.263E+00 Eu152 
1460.87      347.   7.00   1.69  1.229E-02  1460.82  10.550  8.643E+00 K40   
1621.89        5. 178.17   2.11  1.128E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  9.233E-01 Bi212 
1764.48      794.   3.67   2.30  1.048E-02  1764.49  15.310  1.592E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.41       156.        21. 0.000E+00  161.91   0.000  -      
298.77    74.64      1054.       596. 2.174E+04   18.10   0.689  -        
308.34    77.04       988.      1162. 3.974E+04    9.94   0.881  -        
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:28:49
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
317.47    79.32       518.        62. 1.993E+03  105.03   0.527 TH-227  s 
348.54    87.09       736.       468. 1.300E+04   20.22   1.009  -      s 
359.22    89.76       524.       197. 5.265E+03   35.74   0.828  -        

1035.06   258.85       300.       101. 2.432E+03   54.63   0.686 PB-214  s 
1352.50   338.26       360.         7. 1.907E+02  807.99   0.834 AC-228  sc
1546.24   386.72       163.        45. 1.403E+03   89.71   0.548  -      s 
1635.67   409.09       139.        40. 1.299E+03   95.08   0.554 AC-228  s 
2662.26   665.83       100.       166. 7.604E+03   23.06   0.748 BI-214  sM
3072.68   768.45        90.       390. 1.976E+04   13.62   1.534 BI-214   M
5509.95  1377.65        51.       280. 2.174E+04   15.71   1.664 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    256.90    64.16       901.        -6.    -0.002  1445.00   0.803s
Ac-228    373.55    93.35       741.        41.     0.015   190.86   0.834D
U-235     373.55    93.35       741.        41.     0.015   190.86   0.834D
Eu-152    488.63   122.14       711.        19.     0.007   400.15   0.863s
Eu-154    493.05   123.25       740.        -8.    -0.003   975.44   0.864s
Pa-234    523.56   130.88       694.       -13.    -0.005   561.87   0.873s
U-235     651.13   162.80       835.       -26.    -0.010   314.89   0.905s
U-235     744.80   186.23       805.       783.     0.290    12.50   0.927 
Ra-226    744.73   186.22       701.       764.     0.283    13.31   0.885 
U-235     817.95   204.54       590.        43.     0.016   163.23   0.947s
Pb-212    954.72   238.75       476.       248.     0.092    29.01   0.672s
Pb-214    967.84   242.03       483.      1357.     0.503     7.46   1.029 
Tl-208   1105.72   276.52       499.       -36.    -0.013   183.39   1.018s
Pb-214   1180.45   295.22       343.      3040.     1.126     4.14   1.031 
Pb-212   1190.58   297.75       231.        -6.    -0.002   969.98   1.040s
Ac-228   1352.82   338.34       352.        87.     0.032    64.89   1.077 
Eu-152   1379.21   344.94       341.        21.     0.008   248.93   1.083s
Pb-214   1407.02   351.89       390.      5245.     1.943     3.07   1.078 
Pa-234   2277.98   569.73       187.         9.     0.003   446.28   1.294s
Tl-208   2332.38   583.33       139.        96.     0.036    44.29   1.203 
Bi-214   2436.43   609.36       164.      4099.     1.518     3.34   1.312 
Cs-137   2644.86   661.48       153.        38.     0.014    97.20   1.376 
Eu-154   2893.41   723.63       161.       -22.    -0.008   167.67   1.430s
Bi-212   2906.79   726.97       105.        32.     0.012    88.92   1.434s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3109.14   777.57       106.       -11.    -0.004   278.28   1.478s
Bi-212   3142.51   785.91       106.       103.     0.038    34.37   1.484s
Tl-208   3442.51   860.92       100.        37.     0.014    83.21   1.547 
Eu-154   3493.07   873.56       112.        12.     0.004   256.38   1.558s
Pa-234   3517.77   879.73       108.       -14.    -0.005   220.13   1.564s
Ac-228   3644.79   911.49       113.       105.     0.039    34.54   1.589 
Pa-234   3790.31   947.86        89.       -16.    -0.006   176.41   1.617s
Eu-152   3856.08   964.31       120.        31.     0.011   106.15   1.632s
Ac-228   3876.04   969.29       133.        24.     0.009   139.96   1.636 
Eu-154   4018.41  1004.89        80.         8.     0.003   344.04   1.665s
Eu-152   4447.72  1112.19        69.         6.     0.002   394.68   1.749s
Bi-214   4480.34  1120.35       102.       900.     0.333     8.19   1.480 
Co-60    4689.45  1172.61        77.        17.     0.006   156.53   1.796s
Eu-154   5104.77  1276.40        70.        -9.    -0.003   264.79   1.871s
Co-60    5329.83  1332.65        72.         4.     0.002   587.05   1.913s
Eu-152   5631.56  1408.04        76.       103.     0.038    31.10   1.967s
K-40     5842.99  1460.87        71.       347.     0.128    14.00   1.693 
Bi-212   6487.51  1621.89        35.         5.     0.002   356.34   2.110s
Bi-214   7058.35  1764.48        16.       790.     0.293     7.35   2.297 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3010E-01                                      5.12E+12             
911.20 7.422E-01  (  1.743E-01 1.73E+01 2.62E+01 G  
968.96 2.953E-01 -   3.259E-01 7.00E+01 1.59E+01 G  
338.32 7.022E-01 ?(  3.542E-01 3.24E+01 1.14E+01 G  

Energy duplication    
93.35 8.186E-01     1.270E+00 9.54E+01 4.10E+00 XA 

Am-241   I   6.7843E-03                                      1.58E+05             
59.54 6.784E-03 &(  3.208E-01 2.87E+03 3.59E+01 G  

Bi-212   N   2.8498E+00                                      5.12E+12             
727.33 7.625E-01 ?(P 5.660E-01 4.45E+01 6.65E+00 G  
785.37 1.535E+01  (P 3.594E+00 1.72E+01 1.11E+00 G  

1620.74 9.233E-01 &   2.621E+00 1.78E+02 1.51E+00 G  

Bi-214   N   1.2635E+01                                      5.84E+05             
609.31 1.254E+01  (P 9.133E-02 1.67E+00 4.55E+01 G  

1120.29 1.293E+01  (  3.375E-01 4.09E+00 1.49E+01 G  
1764.49 1.592E+01 + P 1.852E-01 3.67E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   2.3817E-02                                      1.93E+03             
1332.49 1.026E-02 ?(  4.892E-02 2.94E+02 1.00E+02 G  
1173.23 3.739E-02 &(  4.580E-02 7.83E+01 9.98E+01 G  

Cs-137   I   6.6214E-02                                      1.10E+04             
661.66 6.621E-02  (  4.998E-02 4.86E+01 8.50E+01 G  

Eu-152   I   3.5547E-01                                      4.94E+03             
344.28 7.506E-02 &(  1.516E-01 1.24E+02 2.66E+01 G  
121.78 4.474E-02 &(  1.465E-01 2.00E+02 2.84E+01 G  
778.90-1.373E-01 +   3.071E-01 1.39E+02 1.30E+01 G  
964.08 4.129E-01  (  3.398E-01 5.31E+01 1.45E+01 G  

1112.08 9.712E-02 &(  3.090E-01 1.97E+02 1.34E+01 G  
1408.01 1.263E+00  (  2.501E-01 1.55E+01 2.09E+01 G  

Eu-154   I   1.2201E-01                                      3.14E+03             
873.18 1.777E-01 ?(  3.656E-01 1.28E+02 1.22E+01 G  
123.07-1.309E-02 &   1.049E-01 4.88E+02 4.04E+01 G  

1274.43-6.296E-02 -   1.330E-01 1.32E+02 3.49E+01 G  
723.30-1.743E-01 +   2.328E-01 8.38E+01 2.00E+01 G  

1004.72 8.410E-02 ?(  2.329E-01 1.72E+02 1.79E+01 G  
996.25 1.453E-03 %   3.912E-01 1.63E+04 1.05E+01 G  

K-40     N   8.6427E+00                                      4.57E+11             
1460.82 8.643E+00  (P 4.897E-01 7.00E+00 1.06E+01 G  

Pa-234   N   1.0729E-02                                      1.63E+12             
131.30-4.765E-02 &(  2.195E-01 2.81E+02 1.82E+01 G  
569.50 1.250E-01 ?(  4.542E-01 2.23E+02 9.30E+00 G  
946.00-2.219E-01 +   3.090E-01 8.82E+01 1.35E+01 G  
880.52-2.368E-01 +   4.163E-01 1.10E+02 1.05E+01 G  
883.24 2.121E-02 %   4.203E-01 1.21E+03 9.70E+00 G  

Pb-212   N   4.2222E-01                                      5.12E+12             
238.63 4.222E-01  (P 8.667E-02 1.45E+01 4.36E+01 G  
300.09-1.562E-01 - P 9.489E-01 4.85E+02 3.18E+00 G  

Pb-214   N   1.3959E+01                                      5.84E+05             
351.93 1.397E+01  (P 1.225E-01 1.53E+00 3.56E+01 G  
295.22 1.393E+01  (P 1.977E-01 2.07E+00 1.84E+01 G  
242.00 1.398E+01  (  5.276E-01 3.73E+00 7.27E+00 G  

Ra-226   N   1.4317E+01                                      5.84E+05             
186.21 1.432E+01  (  1.156E+00 6.65E+00 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -2.8523E-01                                      1.63E+12             
63.30-2.852E-01 ?(  3.390E+00 7.22E+02 3.75E+00 G  
92.59 0.000E+00 &   1.281E+00 1.00E+03 4.34E+00 G  

Tl-208   N   1.5231E-01                                      5.12E+12             
583.19 1.523E-01  (P 4.362E-02 2.21E+01 8.50E+01 G  
277.37-4.365E-01 - P 6.396E-01 9.17E+01 6.60E+00 G  
860.53 5.294E-01 +   3.334E-01 4.16E+01 1.24E+01 G  

U-235    N   7.5332E-01                                      2.57E+11             
143.77-8.591E-03 %(  4.219E-01 2.98E+03 1.09E+01 G  
205.32 5.895E-01 &(  7.786E-01 8.16E+01 5.02E+00 G  
163.36-3.324E-01 +   8.556E-01 1.57E+02 5.08E+00 G  
185.72 9.140E-01  (  7.716E-02 6.25E+00 5.70E+01 G  

Energy duplication    
93.35 5.827E-01     9.038E-01 9.54E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      64.16       901.        -6.    -0.002  1445.00  -2.852E-01   
Ac-228      93.35       741.        41.     0.015   190.86   8.186E-01   
U-235       93.35       741.        41.     0.015   190.86   5.827E-01   
Eu-152     122.14       711.        19.     0.007   400.15   4.474E-02   
Eu-154     123.25       740.        -8.    -0.003   975.44  -1.309E-02   
Pa-234     130.88       694.       -13.    -0.005   561.87  -4.765E-02   
U-235      162.80       835.       -26.    -0.010   314.89  -3.324E-01   
U-235      186.23       805.       783.     0.290    12.50   9.140E-01   
U-235      204.54       590.        43.     0.016   163.23   5.895E-01   
Ac-228     338.34       352.        87.     0.032    64.89   7.022E-01   
Eu-152     344.94       341.        21.     0.008   248.93   7.506E-02   
Pa-234     569.73       187.         9.     0.003   446.28   1.250E-01   
Cs-137     661.48       153.        38.     0.014    97.20   6.621E-02   
Eu-154     723.63       161.       -22.    -0.008   167.67  -1.743E-01   
Bi-212     726.97       105.        32.     0.012    88.92   7.625E-01  P
Eu-152     777.57       106.       -11.    -0.004   278.28  -1.373E-01   
Bi-212     785.91       106.       103.     0.038    34.37   1.535E+01  P
Eu-154     873.56       112.        12.     0.004   256.38   1.777E-01   
Pa-234     879.73       108.       -14.    -0.005   220.13  -2.368E-01   
Ac-228     911.49       113.       105.     0.039    34.54   7.422E-01   
Pa-234     947.86        89.       -16.    -0.006   176.41  -2.219E-01   
Eu-152     964.31       120.        31.     0.011   106.15   4.129E-01   
Ac-228     969.29       133.        24.     0.009   139.96   2.953E-01   
Eu-154    1004.89        80.         8.     0.003   344.04   8.410E-02   
Eu-152    1112.19        69.         6.     0.002   394.68   9.712E-02   
Co-60     1172.61        77.        17.     0.006   156.53   3.739E-02   
Eu-154    1276.40        70.        -9.    -0.003   264.79  -6.296E-02   
Co-60     1332.65        72.         4.     0.002   587.05   1.026E-02   
Eu-152    1408.04        76.       103.     0.038    31.10   1.263E+00   
Bi-212    1621.89        35.         5.     0.002   356.34   9.233E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.3010E-01    7.3010E-01   2.5215E-01    2.5762E-01  1.743E-01
Am-241 #A    6.7835E-03    6.7843E-03   3.8968E-01    3.8968E-01  3.208E-01
Bi-212 #     2.8498E+00    2.8498E+00   9.8523E-01    9.9598E-01  5.660E-01
Bi-214       1.2635E+01    1.2635E+01   4.2276E-01    7.0801E-01  9.133E-02
Co-60  #A    2.3604E-02    2.3817E-02   3.7283E-02    3.7298E-02  4.892E-02
Cs-137 #     6.6110E-02    6.6214E-02   6.4357E-02    6.4427E-02  4.998E-02
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Eu-152 #C    3.5423E-01    3.5547E-01   1.1054E-01    1.1186E-01  1.516E-01
Eu-154 #A    1.2134E-01    1.2201E-01   2.6176E-01    2.6183E-01  3.656E-01
K-40         8.6427E+00    8.6427E+00   1.2627E+00    1.3351E+00  4.897E-01
Pa-234 #A    1.0729E-02    1.0729E-02   3.8491E-02    3.8584E-02  2.195E-01
Pb-212       4.2222E-01    4.2222E-01   1.2466E-01    1.2835E-01  8.667E-02
Pb-214       1.3959E+01    1.3959E+01   4.2206E-01    7.7733E-01  1.225E-01
Ra-226       1.4317E+01    1.4317E+01   1.9056E+00    2.0737E+00  1.156E+00
Th-234 #A   -2.8523E-01   -2.8523E-01   4.1216E+00    4.1217E+00  3.390E+00
Tl-208       1.5231E-01    1.5231E-01   7.0375E-02    7.1047E-02  4.362E-02
U-235  #C    7.5332E-01    7.5332E-01   9.4128E-02    1.0464E-01  4.219E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     5.013E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 5.0128860E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244536                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/08/13 13:03                
Lab ID:          QC683070                      Analyzed:        05/03/13 12:43                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   317.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197092                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03922 U        0.09809        0.07692           0.9     
Bismuth-212                          0.06234 U        0.2268         0.1762                    
Bismuth-214                          0.008635 U       0.03735        0.03260                   
Cesium-137                           0.005416 U       0.01416        0.01056           0.07    
Cobalt-60                           -0.01277 U        0.02553        0.01899           0.03    
Europium-152                         0.02366 U        0.03758        0.03033           0.1     
Europium-154                        -0.02128 U        0.1224         0.09666           0.2     
Lead-212                             0.007257 U       0.01786        0.02070                   
Lead-214                             0.01299 U        0.03202        0.02995                   
Potassium-40                        -0.2637 U         0.6741         0.2643                    
Protactinium-234                     0.03211 U        0.05530        0.03977                   
Radium-226 (By Bismuth-214)          0.008635 U       0.03735        0.03260           0.2     
Thallium-208                         0.01003 U        0.01580        0.01130                   
Thorium-232 (By Actinium-228)        0 U              0.07149        0.07387           0.9     
Thorium-234                         -0.2899 U         0.8525         0.6766                    
Uranium-235                          0.06322 U        0.1016         0.07775           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244536 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC683070                                                       

Seqnum : 1513177567006.2                               Matrix        : Soil                                                           

File   : 2_20130503_006                                Batch         : 197092                       Time      : 03-MAY-2013 12:43     

Cal    : 03-MAY-2013 07:38:43,09-JAN-2013 12:22:14     Caldate       : 03-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.95 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.03922      0.07692  0.9   .098094       .098136       u    
Bismuth-212                     0.06234       0.1762         .22684        .22686        u    
Bismuth-214                     0.008635      0.03260        .037352       .037354       u    
Cesium-137                      0.005416      0.01056  0.07  .014163       .014165       u    
Cobalt-60                       -0.01277      0.01899  0.03  .025533       .02554        u    
Europium-152                    0.02366       0.03033  0.1   .037575       .037599       u    
Europium-154                    -0.02128      0.09666  0.2   .12238        .12238        u    
Lead-212                        0.007257      0.02070        .01786        .01787        u    
Lead-214                        0.01299       0.02995        .032015       .032023       u    
Potassium-40                    -0.2637       0.2643         .67413        .67426        u    
Protactinium-234                0.03211       0.03977        .055296       .055871       u    
Radium-226 (By Bismuth-214)     0.008635      0.03260  0.2   .037352       .037354       u    
Thallium-208                    0.01003       0.01130        .015802       .015816       u    
Thorium-232 (By Actinium-228)   0             0.07387  0.9   .07149        .071491       u    
Thorium-234                     -0.2899       0.6766         .85248        .85292        u    
Uranium-235                     0.06322       0.07775  0.18  .10155        .10163        u    

u=use  

Page 1 of 1                                                                                                           1513177567006.2

307 of 535



Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC683070, 197092, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130503_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/8/2013 13:03            Live Time: 2700   sec

Acquisition Time: 5/3/2013 12:43:39         Real Time: 2705   sec
Analysis Time: 5/3/2013 13:28            Dead Time: 0.19   %

Analysis Quantity: 3.180E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    0.000E+00      7.149E-02      7.149E-02      7.387E-02
Am-241    #AB   -3.922E-02      9.809E-02      9.814E-02      7.692E-02
Bi-212    #AB    6.234E-02      2.268E-01      2.269E-01      1.762E-01
Bi-214    #AB    8.635E-03      3.735E-02      3.735E-02      3.260E-02
Co-60     #AB   -1.277E-02      2.553E-02      2.554E-02      1.899E-02
Cs-137    #AB    5.416E-03      1.416E-02      1.416E-02      1.056E-02
Eu-152    #AB    2.366E-02      3.757E-02      3.760E-02      3.033E-02
Eu-154    #AB   -2.128E-02      1.224E-01      1.224E-01      9.666E-02
K-40      #AB   -2.637E-01      6.741E-01      6.743E-01      2.643E-01
Pa-234    #AB    3.211E-02      5.530E-02      5.587E-02      3.977E-02
Pb-212    #AB    7.257E-03      1.786E-02      1.787E-02      2.070E-02
Pb-214    #AB    1.299E-02      3.201E-02      3.202E-02      2.995E-02
Ra-226    #      2.790E-01      3.097E-01      3.102E-01      2.261E-01
Th-234    #AB   -2.899E-01      8.525E-01      8.529E-01      6.766E-01
Tl-208    #AB    1.003E-02      1.580E-02      1.582E-02      1.130E-02
U-235     #AB    6.322E-02      1.016E-01      1.016E-01      7.775E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.047E-01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 13:28:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_006.An1               

Sample description                                             
QC683070, 197092, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130503_006.An1

Acquisition information
Start time:                 5/3/2013 12:43:39
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1795E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1795E+02) = 

8.5004E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/8/2013 13:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.13    59.20        33.        -7.    -0.003   250.13   0.853s
Th-234    253.08    63.44        42.        -6.    -0.002   294.11   0.857s
Th-234    370.32    92.78        36.        -3.    -0.001   587.35   0.886s
Ac-228    372.59    93.35        35.         4.     0.002   414.56   0.887D
U-235     372.59    93.35        35.         4.     0.002   414.56   0.887D
Eu-152    486.31   121.81        54.        -5.    -0.002   468.49   0.915s
Eu-154    491.64   123.14        40.         3.     0.001   708.57   0.916s
Pa-234    524.64   131.40        24.         4.     0.001   387.29   0.924s
U-235     573.27   143.57        34.        11.     0.004   160.63   0.936s
U-235     652.10   163.29        28.         5.     0.002   307.60   0.955s
U-235     741.82   185.74        29.        16.     0.006   110.71   0.976s
Ra-226    741.80   185.73        28.        15.     0.006   110.97   0.977s
U-235     814.72   203.98        27.        -3.    -0.001   590.66   0.995s
Pb-212    950.63   237.98        28.        -2.    -0.001   320.16   1.026s
Pb-214    964.73   241.51        27.         6.     0.002   178.30   1.029s
Pb-214   1178.32   294.94        22.        -1.    -0.001   346.79   1.079s
Pb-212   1199.88   300.33        20.         5.     0.002   196.24   1.083s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1353.48   338.76        24.        -4.    -0.001   400.23   1.118s
Pb-214   1408.35   352.48        24.         1.     0.000   188.81   1.130s
Tl-208   2330.77   583.16        10.         7.     0.002   157.52   1.329s
Bi-214   2436.39   609.56        22.         3.     0.001   117.72   1.350s
Cs-137   2644.80   661.67         7.         3.     0.001   261.51   1.392s
Eu-154   2891.03   723.22        14.        -3.    -0.001   406.89   1.441s
Bi-212   2906.34   727.05        11.         3.     0.001   363.86   1.444s
Eu-152   3117.55   779.84        17.        -3.    -0.001   454.16   1.483s
Bi-212   3135.84   784.41        16.        -3.    -0.001   439.64   1.488s
Tl-208   3436.84   859.64        12.        -2.    -0.001   535.32   1.544s
Eu-154   3492.21   873.48         9.        -1.    -0.001   575.00   1.553s
Pa-234   3517.99   879.92         8.         4.     0.002   206.25   1.558s
Pa-234   3781.43   945.75         3.         2.     0.001   272.73   1.605s
Ac-228   3873.87   968.85        14.        -2.    -0.001   547.58   1.621s
Eu-154   4014.97  1004.10        14.        -1.     0.000  1776.61   1.645s
Eu-152   4446.24  1111.84         4.         5.     0.002   158.82   1.716s
Co-60    5314.09  1328.59        12.        -5.    -0.002   199.90   1.850s
K-40     5846.54  1461.53        23.       -11.    -0.004    92.92   1.920s
Bi-214   7052.52  1762.52         9.        -4.    -0.001   653.26   2.064s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Am-241   I  -3.9218E-02                                      1.58E+05             
59.54-3.922E-02 &(  7.692E-02 1.25E+02 3.59E+01 G  

Bi-212   N   6.2344E-02                                      5.12E+12             
727.33 6.234E-02 &(  1.762E-01 1.82E+02 6.65E+00 G  
785.37-3.806E-01 +   1.323E+00 2.20E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.221E-01 1.00E+03 1.51E+00 G  

Bi-214   N   8.6347E-03                                      5.84E+05             
609.31 8.635E-03 &(P 3.260E-02 5.89E+01 4.55E+01 G  

1120.29-2.751E-02 % P 1.614E-01 1.00E+03 1.49E+01 G  
1764.49-6.980E-02 + P 1.375E-01 3.27E+02 1.53E+01 G  

Co-60    T  -1.2773E-02                                      1.93E+03             
1332.49-1.277E-02 &(  1.899E-02 1.00E+02 1.00E+02 G  
1173.23 2.344E-04 %   1.529E-02 3.97E+03 9.98E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   5.4157E-03                                      1.10E+04             
661.66 5.416E-03 ?(  1.056E-02 1.31E+02 8.50E+01 G  

Eu-152   I   2.3658E-02                                      4.94E+03             
344.28 8.798E-04 %(  3.033E-02 2.10E+03 2.66E+01 G  
121.78-1.042E-02 +   3.940E-02 2.34E+02 2.84E+01 G  
778.90-3.299E-02 +   1.189E-01 2.27E+02 1.30E+01 G  
964.08-2.846E-03 %   1.029E-01 2.20E+03 1.45E+01 G  

1112.08 6.882E-02 &(  7.251E-02 7.94E+01 1.34E+01 G  
1408.01 0.000E+00 -   2.735E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -2.1283E-02                                      3.14E+03             
873.18-2.128E-02 ?(  9.666E-02 2.88E+02 1.22E+01 G  
123.07 4.125E-03 +   2.370E-02 3.54E+02 4.04E+01 G  

1274.43-1.563E-03 %   4.222E-02 1.65E+03 3.49E+01 G  
723.30-2.048E-02 +   6.553E-02 2.03E+02 2.00E+01 G  

1004.72-6.383E-03 +   9.243E-02 8.88E+02 1.79E+01 G  
996.25 0.000E+00 +   4.205E-02 1.00E+03 1.05E+01 G  

K-40     N  -2.6374E-01                                      4.57E+11             
1460.82-2.637E-01 ?(P 2.643E-01 4.65E+01 1.06E+01 G  

Pa-234   N   3.2109E-02                                      1.63E+12             
131.30 1.294E-02 &(  3.977E-02 1.94E+02 1.82E+01 G  
569.50-6.844E-03 %   1.374E-01 1.23E+03 9.30E+00 G  
946.00 2.636E-02 ?(  5.044E-02 1.36E+02 1.35E+01 G  
880.52 7.272E-02 ?(  1.096E-01 1.03E+02 1.05E+01 G  
883.24 0.000E+00 -   4.160E-02 1.00E+03 9.70E+00 G  

Pb-212   N   7.2571E-03                                      5.12E+12             
238.63-2.566E-03 &(P 2.070E-02 1.60E+02 4.36E+01 G  
300.09 1.419E-01 &(P 2.743E-01 9.81E+01 3.18E+00 G  

Pb-214   N   1.2989E-02                                      5.84E+05             
351.93 2.890E-03 &(P 2.995E-02 9.44E+01 3.56E+01 G  
295.22-6.528E-03 + P 4.951E-02 1.73E+02 1.84E+01 G  
242.00 6.246E-02 ?(P 1.226E-01 8.92E+01 7.27E+00 G  

Ra-226   N   2.7903E-01                                      5.84E+05             
186.21 2.790E-01  (  2.261E-01 5.55E+01 3.56E+00 G  

Th-234   N  -2.8985E-01                                      1.63E+12             
63.30-2.898E-01 ?(  6.766E-01 1.47E+02 3.75E+00 G  
92.59-5.428E-02 &   2.574E-01 2.94E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.0032E-02                                      5.12E+12             
583.19 1.003E-02 ?(  1.130E-02 7.88E+01 8.50E+01 G  
277.37-1.782E-03 %   1.253E-01 4.28E+03 6.60E+00 G  
860.53-2.571E-02 +   1.091E-01 2.68E+02 1.24E+01 G  

U-235    N   6.3223E-02                                      2.57E+11             
143.77 6.338E-02 ?(  7.775E-02 8.03E+01 1.09E+01 G  
205.32-3.424E-02 -   1.628E-01 2.95E+02 5.02E+00 G  
163.36 6.289E-02 ?(  1.525E-01 1.54E+02 5.08E+00 G  
185.72 1.777E-02 -   1.440E-02 5.54E+01 5.70E+01 G  

Energy duplication    
93.35 5.720E-02 ?   1.898E-01 2.07E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.20        33.        -7.    -0.003   250.13  -3.922E-02   
Th-234      63.44        42.        -6.    -0.002   294.11  -2.898E-01   
Th-234      92.78        36.        -3.    -0.001   587.35  -5.428E-02   
Ac-228      93.35        35.         4.     0.002   414.56   8.035E-02   
U-235       93.35        35.         4.     0.002   414.56   5.720E-02   
Eu-152     121.81        54.        -5.    -0.002   468.49  -1.042E-02   
Eu-154     123.14        40.         3.     0.001   708.57   4.125E-03   
Pa-234     131.40        24.         4.     0.001   387.29   1.294E-02   
U-235      143.57        34.        11.     0.004   160.63   6.338E-02   
U-235      163.29        28.         5.     0.002   307.60   6.289E-02   
U-235      185.74        29.        16.     0.006   110.71   1.777E-02   
Ra-226     185.73        28.        15.     0.006   110.97   2.790E-01   
U-235      203.98        27.        -3.    -0.001   590.66  -3.424E-02   
Pb-212     237.98        28.        -2.    -0.001   320.16  -2.566E-03  P
Pb-214     241.51        27.         6.     0.002   178.30   6.246E-02  P
Pb-214     294.94        22.        -1.    -0.001   346.79  -6.528E-03  P
Pb-212     300.33        20.         5.     0.002   196.24   1.419E-01  P
Ac-228     338.76        24.        -4.    -0.001   400.23  -2.844E-02   
Pb-214     352.48        24.         1.     0.000   188.81   2.890E-03  P
Tl-208     583.16        10.         7.     0.002   157.52   1.003E-02   
Cs-137     661.67         7.         3.     0.001   261.51   5.416E-03   
Eu-154     723.22        14.        -3.    -0.001   406.89  -2.048E-02   
Bi-212     727.05        11.         3.     0.001   363.86   6.234E-02   
Eu-152     779.84        17.        -3.    -0.001   454.16  -3.299E-02   
Bi-212     784.41        16.        -3.    -0.001   439.64  -3.806E-01   
Tl-208     859.64        12.        -2.    -0.001   535.32  -2.571E-02   
Eu-154     873.48         9.        -1.    -0.001   575.00  -2.128E-02   
Pa-234     879.92         8.         4.     0.002   206.25   7.272E-02   
Pa-234     945.75         3.         2.     0.001   272.73   2.636E-02   
Ac-228     968.85        14.        -2.    -0.001   547.58  -2.333E-02   
Eu-154    1004.10        14.        -1.     0.000  1776.61  -6.383E-03   
Eu-152    1111.84         4.         5.     0.002   158.82   6.882E-02   
Co-60     1328.59        12.        -5.    -0.002   199.90  -1.277E-02   
K-40      1461.53        23.       -11.    -0.004    92.92  -2.637E-01  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    0.0000E+00    0.0000E+00   7.1490E-02    7.1491E-02  7.387E-02
Am-241 #A   -3.9213E-02   -3.9218E-02   9.8094E-02    9.8136E-02  7.692E-02
Bi-212 #A    6.2344E-02    6.2344E-02   2.2684E-01    2.2686E-01  1.762E-01
Bi-214 #A    8.6344E-03    8.6347E-03   3.7352E-02    3.7354E-02  3.260E-02
Co-60  #A   -1.2658E-02   -1.2773E-02   2.5533E-02    2.5540E-02  1.899E-02
Cs-137 #A    5.4072E-03    5.4157E-03   1.4163E-02    1.4165E-02  1.056E-02
Eu-152 #A    2.3575E-02    2.3658E-02   3.7575E-02    3.7599E-02  3.033E-02
Eu-154 #A   -2.1166E-02   -2.1283E-02   1.2238E-01    1.2238E-01  9.666E-02
K-40   #A   -2.6374E-01   -2.6374E-01   6.7413E-01    6.7426E-01  2.643E-01
Pa-234 #A    3.2109E-02    3.2109E-02   5.5296E-02    5.5871E-02  3.977E-02
Pb-212 #A    7.2571E-03    7.2571E-03   1.7860E-02    1.7870E-02  2.070E-02
Pb-214 #A    1.2989E-02    1.2989E-02   3.2015E-02    3.2023E-02  2.995E-02
Ra-226 #     2.7902E-01    2.7903E-01   3.0965E-01    3.1023E-01  2.261E-01
Th-234 #A   -2.8985E-01   -2.8985E-01   8.5248E-01    8.5292E-01  6.766E-01
Tl-208 #A    1.0032E-02    1.0032E-02   1.5802E-02    1.5816E-02  1.130E-02
U-235  #A    6.3223E-02    6.3223E-02   1.0155E-01    1.0163E-01  7.775E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:38:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1060 +0.250280*Channel -5.40392e-008*Channel**2

FWHM (ch) =   3.1697 +0.001018*Channel -4.18213e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.88 -0.08%      0.91     0.91   -1.06%
977.30      244.70   244.65  0.02%      1.05     1.03    1.88%

1375.07      344.28   344.16  0.04%      1.11     1.12   -0.82%
3114.15      778.90   778.99 -0.01%      1.48     1.48   -0.04%
3854.78      964.08   964.08  0.00%      1.62     1.62   -0.06%
5632.10     1408.01  1407.99  0.00%      1.89     1.89    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:30:42

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0891 +0.250267*Channel -5.27324e-008*Channel**2

FWHM (ch) =   3.0754 +0.001122*Channel -6.1313e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.70      121.78   121.88 -0.08%      0.91     0.90    0.61%
977.43      244.70   244.66  0.02%      1.03     1.03   -0.09%

1375.19      344.28   344.15  0.04%      1.11     1.13   -1.01%
3114.33      778.90   778.99 -0.01%      1.51     1.49    1.28%
3854.98      964.08   964.08  0.00%      1.61     1.62   -0.86%
5632.31     1408.01  1407.99  0.00%      1.86     1.86    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:25:36

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0822 +0.250243*Channel -4.93523e-008*Channel**2

FWHM (ch) =   3.0965 +0.001057*Channel -4.45524e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.89 -0.09%      0.89     0.90   -1.49%
977.53      244.70   244.65  0.02%      1.04     1.02    1.45%

1375.29      344.28   344.15  0.04%      1.13     1.12    0.81%
3114.53      778.90   778.99 -0.01%      1.45     1.49   -2.51%
3855.18      964.08   964.08 -0.00%      1.66     1.63    1.74%
5632.43     1408.01  1407.99  0.00%      1.90     1.91   -0.17%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

362 of 535



Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00

363 of 535



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/4/2013  Time: 15:05:07

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1184 +0.250229*Channel -3.21199e-008*Channel**2

FWHM (ch) =   2.9453 +0.001049*Channel -3.08872e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.56%
978.74      244.70   244.76 -0.03%      0.99     0.99    0.84%

1376.38      344.28   344.23  0.01%      1.08     1.08    0.08%
3114.62      778.90   778.94 -0.00%      1.46     1.48   -1.39%
3855.05      964.08   964.05  0.00%      1.65     1.63    1.13%
5631.47     1408.01  1408.02 -0.00%      1.96     1.97   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:53:33

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1209 +0.250233*Channel -3.21072e-008*Channel**2

FWHM (ch) =   2.9245 +0.001117*Channel -5.33801e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.42%
978.75      244.70   244.76 -0.03%      1.00     0.99    0.56%

1376.34      344.28   344.22  0.02%      1.09     1.09   -0.26%
3114.59      778.90   778.94 -0.00%      1.48     1.47    0.68%
3854.98      964.08   964.05  0.00%      1.60     1.61   -0.72%
5631.37     1408.01  1408.02 -0.00%      1.88     1.88    0.12%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:27:55
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:27:55
Live time:                600
Real time:                629
Dead time:                  4.55 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0600

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.05     9427.   1.48   0.83  1.774E-02
45.49     5370.   2.04   0.84  1.759E-02
46.88     1583.   7.37   0.84  1.755E-02
121.88    85218.   0.37   0.91  1.556E-02   121.78  28.410  9.868E-01 QA122 
244.65    17815.   0.93   1.05  1.231E-02   244.70   7.550  9.818E-01 Qa245 
295.93      966.   7.49   0.97  1.098E-02
344.16    50391.   0.47   1.11  9.739E-03   344.28  26.590  9.968E-01 Qa344 
367.57     1598.   5.08   1.28  9.494E-03
411.03     3668.   2.33   1.22  9.042E-03
443.90     4989.   1.97   1.26  8.701E-03
488.55      591.   9.97   1.08  8.236E-03
503.37      263.  18.90   0.95  8.082E-03
564.01      676.   7.62   1.31  7.453E-03
586.21      588.  11.23   1.22  7.221E-03
678.75      553.   9.95   1.24  6.259E-03
688.67      984.   7.84   1.51  6.156E-03
778.99    13103.   1.01   1.48  5.218E-03   778.90  12.970  9.914E-01 Qa779 
810.82      393.  15.62   1.10  5.101E-03
867.44     3869.   2.28   1.57  4.894E-03
919.32      399.  11.83   1.66  4.704E-03
964.06    12838.   1.01   1.62  4.540E-03   964.08  14.500  9.987E-01 Qa964 

1005.19      656.   6.67   1.62  4.432E-03
1085.91     7868.   1.23   1.70  4.219E-03
1089.82     1441.   4.09   1.70  4.209E-03
1112.04    10683.   1.12   1.71  4.150E-03
1123.27      257.  17.28   1.23  4.121E-03
1212.95     1042.   4.64   1.75  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.20      161.  16.07   0.97  3.724E-03
1299.17     1132.   3.49   1.57  3.658E-03
1407.96    13856.   0.88   1.90  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.59      322.   5.99   1.43  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.99      5658.     10512. 5.927E+05    3.02   1.100  -      s 
181.29    45.43      3396.      5289. 3.006E+05    4.16   0.839  -       D
186.86    46.82      5993.      1604. 9.136E+04   14.54   0.840  -       D

1182.29   295.93      1579.       966. 8.792E+04   14.98   0.969  -        
1468.68   367.57      1516.      1598. 1.683E+05   10.17   1.280  -      s 
1642.44   411.03      1174.      3668. 4.057E+05    4.66   1.217  -        
1773.85   443.90      1308.      4989. 5.734E+05    3.95   1.257  -        
1952.41   488.55       994.       591. 7.179E+04   19.93   1.075  -        
2011.67   503.37       846.       263. 3.249E+04   37.80   0.952  -      s 
2254.20   563.94       989.       676. 9.074E+04   15.24   1.313  -       D
2342.98   586.21      1218.       588. 8.143E+04   22.47   1.219  -        
2713.12   678.75       853.       553. 8.833E+04   19.90   1.244  -        
2752.81   688.67      1308.       984. 1.599E+05   15.68   1.513  -        
3241.50   810.82       965.       393. 7.704E+04   31.25   1.100  -      s 
3468.05   867.44      1084.      3869. 7.906E+05    4.56   1.572  -        
3675.66   919.32       590.       399. 8.481E+04   23.67   1.659  -        
4019.34  1005.19       382.       656. 1.481E+05   13.34   1.622  -        
4342.44  1085.84       773.      7868. 1.865E+06    2.47   1.699  -       D
4358.08  1089.75      1014.      1441. 3.424E+05    8.17   1.702  -       D
4447.02  1112.04       749.     10683. 2.574E+06    2.24   1.709  -        
4491.99  1123.27       441.       257. 6.241E+04   34.57   1.229  -      s 
4851.02  1212.95       342.      1042. 2.683E+05    9.28   1.754  -        
5096.27  1274.20       140.       161. 4.313E+04   32.14   0.972  -      s 
5196.27  1299.17       116.      1132. 3.094E+05    6.98   1.574  -        
5830.77  1457.59         9.       322. 9.935E+04   11.97   1.433  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.61   121.88      5022.     85218.   142.031     0.74   0.905 
Qa-245    977.30   244.65      3073.     17815.    29.691     1.87   1.052 
Qa-344   1375.07   344.16      1700.     50391.    83.986     0.94   1.114 
Qa-779   3114.13   778.99      1220.     13103.    21.838     2.03   1.483 
Qa-964   3854.70   964.06       882.     12838.    21.397     2.02   1.621 
Qa-1408  5631.95  1407.96       206.     13856.    23.093     1.76   1.902 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8675E-01                                      4.94E+03             
121.78 9.868E-01  (  1.912E-03 3.71E-01 2.84E+01 G  

Qa-245       9.8180E-01                                      4.94E+03             
244.70 9.818E-01  (  7.119E-03 9.33E-01 7.55E+00 G  

Qa-344       9.9677E-01                                      4.94E+03             
344.28 9.968E-01  (  1.900E-03 4.70E-01 2.66E+01 G  

Qa-779       9.9143E-01                                      4.94E+03             
778.90 9.914E-01  (  6.159E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9872E-01                                      4.94E+03             
964.08 9.987E-01  (  5.383E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0093E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.438E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6798E-01    9.8675E-01   7.3153E-03    1.1289E-01  1.912E-03
Qa-245       8.6362E-01    9.8180E-01   1.8328E-02    1.1357E-01  7.119E-03
Qa-344       8.7679E-01    9.9677E-01   9.3619E-03    1.1418E-01  1.900E-03
Qa-779       8.7210E-01    9.9143E-01   2.0087E-02    1.1495E-01  6.159E-03
Qa-964       8.7851E-01    9.9872E-01   2.0224E-02    1.1580E-01  5.383E-03
Qa-1408      8.8783E-01    1.0093E+00   1.7813E-02    1.1660E-01  2.438E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.247E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9647999E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:19:56
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.91      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.87      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:19:56
Live time:                600
Real time:                627
Dead time:                  4.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0601

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10546.   1.51   1.14  1.774E-02
45.47     5333.   2.08   0.82  1.759E-02
46.86     1536.   7.66   0.82  1.755E-02
121.88    85514.   0.37   0.91  1.556E-02   121.78  28.410  9.909E-01 QA122 
244.66    18107.   0.81   1.03  1.231E-02   244.70   7.550  9.986E-01 Qa245 
295.80      865.   7.98   1.15  1.099E-02
329.20      334.  18.69   1.52  1.013E-02
344.15    50450.   0.47   1.11  9.739E-03   344.28  26.590  9.986E-01 Qa344 
367.58     1726.   4.67   1.11  9.494E-03
411.02     3626.   2.45   1.15  9.042E-03
443.90     4783.   1.95   1.19  8.700E-03
488.64      604.   8.11   1.26  8.236E-03
563.98      497.  13.67   1.00  7.452E-03
586.54      492.  11.83   0.88  7.218E-03
674.85      229.  17.33   1.41  6.300E-03
678.73      485.   9.31   1.42  6.260E-03
688.77     1038.   5.86   1.50  6.155E-03
719.50      353.  14.45   1.18  5.835E-03
778.99    13337.   1.02   1.51  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.58      383.  13.18   1.47  5.102E-03
867.47     3850.   2.23   1.59  4.894E-03
926.37      275.  16.66   1.36  4.678E-03
964.06    12741.   0.99   1.61  4.540E-03   964.08  14.500  9.919E-01 Qa964 

1005.22      694.   7.26   1.83  4.432E-03
1085.91     8000.   1.22   1.70  4.219E-03
1089.94     1305.   4.09   1.70  4.209E-03
1112.05    10954.   1.05   1.77  4.150E-03

416 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/8/2013 07:31:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.82     1090.   4.61   1.70  3.885E-03
1299.10     1101.   3.78   1.80  3.658E-03
1407.96    13911.   0.88   1.87  3.372E-03  1408.01  20.850  1.014E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.38    39.97      5722.     10546. 5.946E+05    3.02   1.137  -      s 
181.32    45.42      3476.      5333. 3.032E+05    4.16   0.820  -       D
186.89    46.81      6155.      1536. 8.750E+04   15.32   0.822  -       D

1181.86   295.80      1501.       865. 7.874E+04   15.96   1.146  -        
1315.39   329.20      1321.       334. 3.300E+04   37.39   1.518  -      s 
1468.86   367.58      1444.      1726. 1.818E+05    9.34   1.112  -      s 
1642.53   411.02      1283.      3626. 4.010E+05    4.89   1.152  -        
1774.03   443.90      1217.      4783. 5.498E+05    3.89   1.191  -        
1952.92   488.59       896.       604. 7.332E+04   16.21   1.258  -       D
2254.23   563.98      1417.       497. 6.664E+04   27.34   1.001  -      s 
2344.47   586.54      1033.       492. 6.814E+04   23.66   0.877  -      s 
2712.94   678.66       751.       467. 7.454E+04   21.41   1.112  -        
2753.38   688.77       886.      1038. 1.686E+05   11.71   1.495  -        
2876.33   719.50       805.       353. 6.056E+04   28.89   1.178  -        
3240.72   810.58       749.       383. 7.515E+04   26.36   1.469  -        
3468.35   867.47      1034.      3850. 7.867E+05    4.46   1.586  -        
3704.06   926.37       588.       275. 5.879E+04   33.31   1.357  -        
4019.62  1005.22       462.       694. 1.566E+05   14.53   1.828  -        
4342.63  1085.83       748.      8000. 1.896E+06    2.44   1.697  -       D
4358.77  1089.87       773.      1305. 3.100E+05    8.19   1.699  -       D
4447.25  1112.05       544.     10954. 2.639E+06    2.11   1.773  -      s 
4850.71  1212.82       350.      1090. 2.805E+05    9.22   1.695  -      s 
5196.18  1299.10       133.      1101. 3.009E+05    7.55   1.802  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.70   121.88      4982.     85514.   142.524     0.74   0.908 
Qa-245    977.42   244.65      2860.     17963.    29.938     1.81   1.028 
Qa-344   1375.19   344.15      1910.     50450.    84.083     0.95   1.115 
Qa-779   3114.34   778.99      1293.     13337.    22.228     2.04   1.513 
Qa-964   3854.91   964.06       775.     12741.    21.235     1.98   1.610 
Qa-1408  5632.17  1407.96       214.     13911.    23.185     1.76   1.871 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9087E-01                                      4.94E+03             
121.78 9.909E-01  (  1.906E-03 3.70E-01 2.84E+01 G  

Qa-245       9.9067E-01                                      4.94E+03             
244.70 9.907E-01  (  6.872E-03 9.07E-01 7.55E+00 G  

Qa-344       9.9862E-01                                      4.94E+03             
344.28 9.986E-01  (  2.016E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0099E+00                                      4.94E+03             
778.90 1.010E+00  (  6.344E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9187E-01                                      4.94E+03             
964.08 9.919E-01  (  5.050E-03 9.90E-01 1.45E+01 G  

Qa-1408      1.0141E+00                                      4.94E+03             
1408.01 1.014E+00  (  2.486E-03 8.81E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7099E-01    9.9087E-01   7.3270E-03    1.1336E-01  1.906E-03
Qa-245       8.7081E-01    9.9067E-01   1.7970E-02    1.1452E-01  6.872E-03
Qa-344       8.7781E-01    9.9862E-01   9.4472E-03    1.1440E-01  2.016E-03
Qa-779       8.8770E-01    1.0099E+00   2.0603E-02    1.1712E-01  6.344E-03
Qa-964       8.7187E-01    9.9187E-01   1.9644E-02    1.1493E-01  5.050E-03
Qa-1408      8.9137E-01    1.0141E+00   1.7871E-02    1.1714E-01  2.486E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9959707E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:14:49
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.89    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.45      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:14:49
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0604

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10630.   1.50   1.08  1.774E-02
45.48     5440.   2.03   0.82  1.759E-02
46.88     1493.   7.91   0.82  1.755E-02
121.89    86094.   0.37   0.89  1.556E-02   121.78  28.410  9.977E-01 QA122 
244.65    17806.   0.91   1.04  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.87      895.   7.81   1.08  1.099E-02
344.15    50452.   0.47   1.13  9.740E-03   344.28  26.590  9.988E-01 Qa344 
367.53     1635.   4.86   1.12  9.494E-03
411.03     3662.   2.48   1.19  9.042E-03
443.88     4773.   2.03   1.19  8.701E-03
488.60      677.   9.71   1.07  8.236E-03
564.09      660.  11.64   1.13  7.451E-03
586.31      658.   7.49   1.33  7.219E-03
674.52      223.  18.75   1.41  6.303E-03
678.72      541.   8.59   1.41  6.260E-03
688.76      993.   5.10   1.42  6.156E-03
719.25      380.  15.93   1.07  5.838E-03
778.99    13429.   1.03   1.45  5.218E-03   778.90  12.970  1.017E+00 Qa779 
810.63      411.  14.61   1.59  5.102E-03
867.46     4006.   2.56   1.52  4.894E-03
919.18      442.  13.40   1.26  4.704E-03
926.27      279.  18.10   1.64  4.678E-03
964.08    12692.   1.01   1.66  4.540E-03   964.08  14.500  9.882E-01 Qa964 

1005.04      632.   8.18   1.60  4.432E-03
1085.90     7979.   1.20   1.71  4.219E-03
1089.92     1413.   3.86   1.71  4.209E-03
1112.03    10826.   1.09   1.71  4.150E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.94     1089.   4.90   1.82  3.885E-03
1293.12       93.  18.07   1.84  3.674E-03
1299.16     1016.   3.57   1.85  3.658E-03
1407.96    13711.   0.87   1.91  3.372E-03  1408.01  20.850  9.997E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.46    39.98      5728.     10630. 5.993E+05    3.01   1.082  -      s 
181.42    45.41      3465.      5348. 3.040E+05    4.14   0.822  -       D
187.03    46.81      6296.      1434. 8.168E+04   16.52   0.824  -       D

1182.28   295.87      1538.       895. 8.150E+04   15.62   1.080  -        
1468.79   367.53      1417.      1635. 1.722E+05    9.72   1.118  -      s 
1642.72   411.03      1356.      3662. 4.050E+05    4.97   1.187  -        
1774.09   443.88      1363.      4773. 5.486E+05    4.06   1.188  -        
1952.91   488.60      1140.       677. 8.225E+04   19.41   1.070  -        
2254.82   564.09      1592.       660. 8.863E+04   23.29   1.128  -        
2343.70   586.38       888.       658. 9.117E+04   14.99   1.333  -       D
2713.27   678.70      1005.       516. 8.237E+04   23.70   1.378  -        
2753.52   688.64       789.       993. 1.614E+05   10.21   1.417  -       D
2875.49   719.25      1025.       380. 6.506E+04   31.86   1.071  -      s 
3241.13   810.63       941.       411. 8.060E+04   29.22   1.592  -      s 
3468.52   867.46      1476.      4006. 8.187E+05    5.12   1.523  -        
3675.47   919.18       786.       442. 9.398E+04   26.79   1.260  -      s 
3703.87   926.27       667.       279. 5.960E+04   36.21   1.640  -        
4019.11  1005.04       510.       632. 1.426E+05   16.36   1.603  -        
4342.78  1085.82       624.      7979. 1.891E+06    2.41   1.711  -       D
4358.88  1089.84       777.      1413. 3.357E+05    7.71   1.714  -       D
4447.36  1112.03       710.     10826. 2.608E+06    2.18   1.710  -      s 
4851.34  1212.94       419.      1089. 2.803E+05    9.81   1.816  -        
5196.41  1299.11       189.      1046. 2.859E+05    8.33   1.961  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.79   121.89      4991.     86094.   143.490     0.74   0.888 
Qa-245    977.52   244.65      2820.     17806.    29.677     1.82   1.038 
Qa-344   1375.29   344.15      1860.     50452.    84.087     0.94   1.126 
Qa-779   3114.51   778.99      1373.     13429.    22.382     2.06   1.454 
Qa-964   3855.17   964.08       848.     12692.    21.153     2.01   1.659 
Qa-1408  5632.29  1407.96       133.     13711.    22.852     1.75   1.910 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9773E-01                                      4.94E+03             
121.78 9.977E-01  (  1.908E-03 3.68E-01 2.84E+01 G  

Qa-245       9.8215E-01                                      4.94E+03             
244.70 9.821E-01  (  6.825E-03 9.10E-01 7.55E+00 G  

Qa-344       9.9881E-01                                      4.94E+03             
344.28 9.988E-01  (  1.989E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0170E+00                                      4.94E+03             
778.90 1.017E+00  (  6.538E-03 1.03E+00 1.30E+01 G  

Qa-964       9.8818E-01                                      4.94E+03             
964.08 9.882E-01  (  5.283E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9966E-01                                      4.94E+03             
1408.01 9.997E-01  (  1.956E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7690E-01    9.9773E-01   7.3503E-03    1.1414E-01  1.908E-03
Qa-245       8.6320E-01    9.8215E-01   1.7879E-02    1.1354E-01  6.825E-03
Qa-344       8.7785E-01    9.9881E-01   9.4345E-03    1.1442E-01  1.989E-03
Qa-779       8.9384E-01    1.0170E+00   2.0984E-02    1.1799E-01  6.538E-03
Qa-964       8.6851E-01    9.8818E-01   1.9904E-02    1.1456E-01  5.283E-03
Qa-1408      8.7859E-01    9.9966E-01   1.7474E-02    1.1545E-01  1.956E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.8 keV)     5.259E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.8 keV) 5.9835353E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:21:56
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0178

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     7970.   2.00   1.14  1.673E-02
45.30     4369.   2.49   0.86  1.660E-02
46.73     1251.   9.03   0.86  1.656E-02
121.75    81936.   0.38   0.91  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.70    16952.   0.94   1.04  1.171E-02   244.70   7.550  9.828E-01 Qa245 
295.95      996.   8.06   1.05  1.046E-02
344.33    48645.   0.48   1.14  9.284E-03   344.28  26.590  1.010E+00 Qa344 
367.66     1642.   4.53   1.11  9.054E-03
411.09     3533.   2.44   1.17  8.628E-03
443.90     4598.   1.97   1.19  8.305E-03
488.64      608.   9.83   1.17  7.866E-03
563.81      501.  11.34   1.36  7.127E-03
586.12      619.  11.05   1.29  6.908E-03
678.57      537.  10.85   1.52  6.000E-03
688.65      962.   7.89   1.44  5.901E-03
719.28      324.  16.15   1.58  5.600E-03
778.89    12927.   0.99   1.50  5.015E-03   778.90  12.970  1.019E+00 Qa779 
810.57      358.  16.88   1.14  4.898E-03
867.37     3748.   2.31   1.63  4.690E-03
919.14      435.  12.26   0.97  4.500E-03
964.07    12353.   1.05   1.58  4.336E-03   964.08  14.500  1.007E+00 Qa964 

1005.05      652.   7.37   1.77  4.237E-03
1085.85     7519.   1.25   1.71  4.043E-03
1089.75     1309.   4.24   1.72  4.033E-03
1111.96    10451.   1.11   1.67  3.980E-03
1212.81     1092.   5.17   1.70  3.737E-03
1299.09     1173.   3.53   1.80  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13265.   0.89   1.97  3.267E-03  1408.01  20.850  9.979E-01 Qa1408
1457.52      310.   6.34   1.49  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.75      6438.      7970. 4.764E+05    4.00   1.137  -      s 
181.39    45.23      3745.      4369. 2.632E+05    4.99   0.864  -       D
187.12    46.66      5762.      1251. 7.555E+04   18.06   0.865  -       D

1183.17   295.95      1760.       996. 9.524E+04   16.13   1.054  -        
1469.83   367.66      1254.      1642. 1.814E+05    9.06   1.115  -      s 
1643.45   411.09      1214.      3533. 4.094E+05    4.88   1.168  -        
1774.64   443.90      1095.      4598. 5.536E+05    3.94   1.190  -        
1953.49   488.64       988.       608. 7.730E+04   19.66   1.171  -      s 
2254.08   563.81      1050.       501. 7.035E+04   22.67   1.357  -        
2343.28   586.12      1228.       619. 8.957E+04   22.09   1.294  -      s 
2712.98   678.57       922.       537. 8.952E+04   21.70   1.521  -        
2753.29   688.65      1263.       962. 1.631E+05   15.78   1.435  -        
2875.80   719.28       860.       324. 5.778E+04   32.31   1.583  -        
3240.89   810.57       967.       358. 7.304E+04   33.75   1.136  -      s 
3468.11   867.37      1048.      3748. 7.992E+05    4.63   1.635  -        
3675.20   919.14       708.       435. 9.666E+04   24.51   0.974  -      s 
4018.88  1005.05       460.       652. 1.538E+05   14.74   1.770  -        
4342.14  1085.78       662.      7519. 1.860E+06    2.50   1.714  -       D
4357.76  1089.68       885.      1309. 3.245E+05    8.48   1.717  -       D
4446.61  1111.96       655.     10451. 2.626E+06    2.22   1.672  -        
4850.15  1212.81       437.      1092. 2.922E+05   10.34   1.699  -      s 
5195.44  1299.09       119.      1173. 3.324E+05    7.07   1.798  -        
5829.60  1457.52        16.       310. 9.861E+04   12.67   1.487  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5274.     81936.   136.559     0.76   0.911 
Qa-245    978.31   244.70      2806.     16952.    28.253     1.88   1.043 
Qa-344   1376.56   344.33      1767.     48645.    81.076     0.96   1.137 
Qa-779   3114.18   778.89      1001.     12927.    21.545     1.99   1.500 
Qa-964   3854.92   964.07       929.     12353.    20.589     2.09   1.579 
Qa-1408  5631.30  1407.98       160.     13265.    22.108     1.79   1.973 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0040E+00                                      4.94E+03             
121.78 1.004E+00  (  2.073E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8282E-01                                      4.94E+03             
244.70 9.828E-01  (  7.156E-03 9.40E-01 7.55E+00 G  

Qa-344       1.0098E+00                                      4.94E+03             
344.28 1.010E+00  (  2.033E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0186E+00                                      4.94E+03             
778.90 1.019E+00  (  5.808E-03 9.95E-01 1.30E+01 G  

Qa-964       1.0070E+00                                      4.94E+03             
964.08 1.007E+00  (  5.788E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9795E-01                                      4.94E+03             
1408.01 9.979E-01  (  2.217E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8253E-01    1.0040E+00   7.6418E-03    1.1487E-01  2.073E-03
Qa-245       8.6392E-01    9.8282E-01   1.8469E-02    1.1371E-01  7.156E-03
Qa-344       8.8764E-01    1.0098E+00   9.6743E-03    1.1569E-01  2.033E-03
Qa-779       8.9533E-01    1.0186E+00   2.0261E-02    1.1803E-01  5.808E-03
Qa-964       8.8514E-01    1.0070E+00   2.1079E-02    1.1688E-01  5.788E-03
Qa-1408      8.7721E-01    9.9795E-01   1.7854E-02    1.1532E-01  2.217E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.292E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 6.0200920E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:17:07
Live time:                600
Real time:                629
Dead time:                  4.55 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0233

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     8037.   1.92   1.14  1.673E-02
45.30     4204.   2.54   0.82  1.660E-02
46.63     1218.   9.08   0.83  1.656E-02
121.74    81906.   0.38   0.90  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.71    17087.   0.94   1.04  1.171E-02   244.70   7.550  9.908E-01 Qa245 
295.94      882.   7.99   1.09  1.046E-02
344.33    48147.   0.49   1.15  9.283E-03   344.28  26.590  9.996E-01 Qa344 
367.65     1708.   4.72   1.22  9.054E-03
411.06     3614.   2.45   1.20  8.628E-03
443.91     4645.   2.01   1.25  8.305E-03
488.83      588.  10.00   1.02  7.864E-03
564.10      514.  14.17   1.09  7.125E-03
586.26      679.  10.50   1.54  6.907E-03
678.57      493.   9.56   1.43  6.000E-03
688.66      874.   5.74   1.44  5.901E-03
719.34      310.  14.54   1.46  5.598E-03
778.89    12603.   1.06   1.56  5.015E-03   778.90  12.970  9.932E-01 Qa779 
810.40      418.  12.12   1.31  4.899E-03
841.55      276.  18.85   0.91  4.785E-03
867.39     3768.   2.32   1.60  4.690E-03
926.38      250.  16.90   1.09  4.474E-03
964.05    12326.   1.04   1.57  4.336E-03   964.08  14.500  1.005E+00 Qa964 

1005.03      637.   7.59   1.84  4.237E-03
1085.83     7773.   1.22   1.70  4.043E-03
1089.91     1282.   4.29   1.71  4.033E-03
1111.99    10293.   1.12   1.77  3.980E-03
1212.91      955.   4.63   1.79  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1081.   3.58   1.80  3.529E-03
1407.99    13211.   0.91   1.87  3.267E-03  1408.01  20.850  9.940E-01 Qa1408
1457.56      341.   5.84   1.80  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.75      6112.      8037. 4.804E+05    3.85   1.143  -      s 
181.42    45.24      3600.      4204. 2.533E+05    5.08   0.825  -       D
186.77    46.58      5513.      1218. 7.354E+04   18.17   0.826  -       D

1183.15   295.94      1515.       882. 8.435E+04   15.98   1.093  -        
1469.79   367.65      1409.      1708. 1.887E+05    9.44   1.216  -      s 
1643.32   411.06      1281.      3614. 4.189E+05    4.90   1.203  -        
1774.66   443.91      1224.      4645. 5.593E+05    4.01   1.252  -        
1954.25   488.83       990.       588. 7.478E+04   20.00   1.023  -        
2255.20   564.10      1496.       514. 7.214E+04   28.33   1.088  -        
2343.82   586.26      1296.       679. 9.831E+04   21.01   1.541  -        
2713.09   678.60       898.       522. 8.700E+04   21.73   1.340  -        
2753.32   688.61       821.       874. 1.480E+05   11.48   1.441  -       D
2876.00   719.50       859.       310. 5.532E+04   29.09   1.465  -       D
3240.22   810.40       716.       418. 8.532E+04   24.24   1.308  -        
3364.80   841.55       788.       276. 5.779E+04   37.71   0.911  -      s 
3468.14   867.39      1082.      3768. 8.035E+05    4.65   1.599  -        
3704.14   926.38       528.       250. 5.584E+04   33.79   1.090  -      s 
4018.78  1005.03       459.       637. 1.503E+05   15.17   1.839  -      s 
4342.04  1085.75       603.      7773. 1.923E+06    2.44   1.704  -       D
4358.40  1089.83       872.      1282. 3.179E+05    8.58   1.706  -       D
4446.72  1111.99       720.     10293. 2.586E+06    2.24   1.774  -        
4850.58  1212.91       295.       955. 2.555E+05    9.27   1.785  -        
5195.51  1299.10       102.      1081. 3.062E+05    7.17   1.800  -        
5829.77  1457.56        11.       341. 1.082E+05   11.68   1.797  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.91   121.74      5098.     81906.   136.510     0.76   0.898 
Qa-245    978.34   244.71      2890.     17087.    28.479     1.89   1.040 
Qa-344   1376.58   344.33      1985.     48147.    80.245     0.98   1.155 
Qa-779   3114.16   778.89      1299.     12603.    21.005     2.12   1.558 
Qa-964   3854.84   964.05       906.     12326.    20.542     2.09   1.573 
Qa-1408  5631.34  1407.99       215.     13211.    22.018     1.81   1.874 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0038E+00                                      4.94E+03             
121.78 1.004E+00  (  2.039E-03 3.80E-01 2.84E+01 G  

Qa-245       9.9081E-01                                      4.94E+03             
244.70 9.908E-01  (  7.263E-03 9.44E-01 7.55E+00 G  

Qa-344       9.9960E-01                                      4.94E+03             
344.28 9.996E-01  (  2.155E-03 4.88E-01 2.66E+01 G  

Qa-779       9.9317E-01                                      4.94E+03             
778.90 9.932E-01  (  6.617E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0048E+00                                      4.94E+03             
964.08 1.005E+00  (  5.719E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9402E-01                                      4.94E+03             
1408.01 9.940E-01  (  2.571E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8221E-01    1.0038E+00   7.6215E-03    1.1485E-01  2.039E-03
Qa-245       8.7082E-01    9.9081E-01   1.8716E-02    1.1465E-01  7.263E-03
Qa-344       8.7854E-01    9.9960E-01   9.7463E-03    1.1453E-01  2.155E-03
Qa-779       8.7289E-01    9.9317E-01   2.1103E-02    1.1533E-01  6.617E-03
Qa-964       8.8314E-01    1.0048E+00   2.0999E-02    1.1662E-01  5.719E-03
Qa-1408      8.7363E-01    9.9402E-01   1.8027E-02    1.1490E-01  2.571E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.261E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9862170E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:47:25
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:47:25
Live time:                600
Real time:                682
Dead time:                 11.99 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:59:13
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.255E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

450 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:59:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0333

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.64     9203.   2.05   1.05  1.739E-02
45.23     5223.   2.29   1.08  1.723E-02
46.63     1086.  11.72   1.08  1.718E-02
121.76    82833.   0.38   0.87  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16510.   0.92   1.00  1.122E-02   244.70   7.550  9.984E-01 Qa245 
295.92      913.   7.57   1.20  1.013E-02
344.23    47114.   0.48   1.10  9.109E-03   344.28  26.590  9.963E-01 Qa344 
367.63     1494.   4.71   1.10  8.882E-03
411.11     3279.   2.39   1.17  8.463E-03
443.92     4419.   1.97   1.25  8.147E-03
488.65      496.  10.76   1.30  7.715E-03
564.00      469.  12.32   1.29  6.988E-03
586.32      519.  11.68   1.29  6.773E-03
678.80      541.  10.21   1.48  5.881E-03
688.62      935.   6.56   1.41  5.787E-03
778.94    12654.   1.04   1.47  4.916E-03   778.90  12.970  1.016E+00 Qa779 
867.39     3740.   2.74   1.52  4.575E-03
919.28      351.  13.90   0.90  4.374E-03
926.24      228.  19.30   1.38  4.348E-03
964.04    11949.   1.06   1.63  4.202E-03   964.08  14.500  1.004E+00 Qa964 

1005.05      653.   6.87   1.75  4.108E-03
1085.87     8692.   1.14   2.24  3.922E-03
1090.08     1346.   5.68   2.26  3.912E-03
1112.06    10346.   1.17   1.68  3.862E-03
1212.90     1074.   6.16   1.72  3.630E-03
1299.16     1089.   3.63   1.68  3.432E-03
1408.01    13231.   0.90   1.99  3.182E-03  1408.01  20.850  1.021E+00 Qa1408
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.88    39.64      8758.      9203. 5.291E+05    4.09   1.053  -      s 
181.22    45.19      4417.      5341. 3.100E+05    4.46   1.083  -       D
186.82    46.59      7432.      1199. 6.977E+04   21.14   1.081  -       D

1183.23   295.92      1490.       913. 9.015E+04   15.15   1.199  -      s 
1469.91   367.63      1195.      1494. 1.682E+05    9.43   1.097  -      s 
1643.73   411.11      1017.      3279. 3.875E+05    4.77   1.168  -      s 
1774.91   443.92      1081.      4419. 5.424E+05    3.93   1.252  -      s 
1953.75   488.65       904.       496. 6.429E+04   21.51   1.302  -      s 
2255.01   564.00      1104.       469. 6.711E+04   24.64   1.292  -      s 
2344.25   586.32      1089.       519. 7.667E+04   23.35   1.293  -      s 
2714.11   678.80       836.       541. 9.199E+04   20.41   1.480  -      s 
2753.37   688.62       944.       935. 1.616E+05   13.13   1.413  -      s 
3468.34   867.39      1502.      3740. 8.175E+05    5.48   1.517  -        
3675.91   919.28       614.       351. 8.022E+04   27.79   0.902  -      s 
3703.76   926.24       550.       228. 5.240E+04   38.60   1.384  -      s 
4019.02  1005.05       398.       653. 1.589E+05   13.73   1.745  -      s 
4342.33  1085.80       544.      8692. 2.216E+06    2.28   2.243  -       D
4359.17  1090.01      2246.      1346. 3.441E+05   11.35   2.258  -       D
4447.10  1112.06       788.     10346. 2.679E+06    2.34   1.675  -      s 
4850.57  1212.90       550.      1074. 2.959E+05   12.32   1.718  -      s 
5195.75  1299.16       115.      1089. 3.174E+05    7.25   1.679  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.09   121.76      5960.     82833.   138.055     0.77   0.867 
Qa-245    978.70   244.76      2354.     16510.    27.517     1.83   0.999 
Qa-344   1376.36   344.23      1700.     47114.    78.524     0.97   1.103s
Qa-779   3114.58   778.94      1201.     12654.    21.090     2.07   1.466 
Qa-964   3854.96   964.04       915.     11949.    19.916     2.12   1.631 
Qa-1408  5631.35  1408.01        99.     13231.    22.051     1.79   1.995s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0008E+00                                      4.94E+03             
121.78 1.001E+00  (  2.173E-03 3.84E-01 2.84E+01 G  

Qa-245       9.9841E-01                                      4.94E+03             
244.70 9.984E-01  (  6.837E-03 9.16E-01 7.55E+00 G  

Qa-344       9.9628E-01                                      4.94E+03             
344.28 9.963E-01 *(  2.032E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.486E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  5.923E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0214E+00                                      4.94E+03             
1408.01 1.021E+00 ?(  1.793E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8031E-01    1.0008E+00   7.6910E-03    1.1451E-01  2.173E-03
Qa-245       8.7823E-01    9.9841E-01   1.8289E-02    1.1544E-01  6.837E-03
Qa-344 #     8.7636E-01    9.9628E-01   9.6483E-03    1.1415E-01  2.032E-03
Qa-779       8.9399E-01    1.0163E+00   2.1078E-02    1.1793E-01  6.486E-03
Qa-964       8.8349E-01    1.0044E+00   2.1247E-02    1.1662E-01  5.923E-03
Qa-1408#     8.9842E-01    1.0214E+00   1.8291E-02    1.1803E-01  1.793E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0375361E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:34:21
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0270

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.80     7012.   1.96   0.76  1.739E-02
45.25     4321.   2.46   0.77  1.723E-02
46.62     1253.   7.92   0.77  1.718E-02
121.77    83365.   0.38   0.86  1.492E-02   121.78  28.410  1.008E+00 QA122 
244.75    16546.   0.95   0.97  1.122E-02   244.70   7.550  1.001E+00 Qa245 
295.94      886.   7.65   1.22  1.013E-02
344.23    46883.   0.49   1.11  9.109E-03   344.28  26.590  9.921E-01 Qa344 
367.63     1564.   5.10   1.07  8.882E-03
411.07     3476.   2.05   1.16  8.463E-03
415.96      217.  19.15   1.17  8.416E-03
443.94     4505.   1.91   1.16  8.146E-03
488.79      624.   9.81   1.25  7.714E-03
564.04      641.   7.93   1.31  6.988E-03
586.20      564.  10.49   1.47  6.774E-03
674.59      260.  15.82   1.40  5.922E-03
678.65      561.   8.20   1.41  5.883E-03
688.61     1032.   6.74   1.67  5.787E-03
719.33      380.  12.03   1.44  5.491E-03
778.94    12533.   1.01   1.51  4.916E-03   778.90  12.970  1.007E+00 Qa779 
867.42     3629.   2.54   1.62  4.574E-03
919.53      422.  13.30   1.52  4.373E-03
964.05    12182.   1.04   1.60  4.202E-03   964.08  14.500  1.025E+00 Qa964 

1004.89      639.   7.46   1.68  4.108E-03
1085.87     7775.   1.21   1.70  3.922E-03
1089.79     1332.   4.26   1.70  3.913E-03
1112.05    10198.   1.16   1.82  3.862E-03
1212.98     1028.   4.56   2.05  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1292.91      108.  15.29   1.81  3.446E-03
1299.17     1083.   3.37   1.81  3.432E-03
1408.01    12938.   0.91   1.87  3.182E-03  1408.01  20.850  9.995E-01 Qa1408
1457.60      307.   6.37   1.34  3.068E-03
1528.83      279.   6.11   1.00  2.904E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.71      6916.      8178. 4.703E+05    3.90   1.114  -      s 
181.28    45.22      3502.      4321. 2.509E+05    4.93   0.766  -       D
186.75    46.59      4293.      1253. 7.291E+04   15.83   0.768  -       D

1183.30   295.94      1427.       886. 8.743E+04   15.31   1.221  -        
1469.89   367.63      1451.      1564. 1.760E+05   10.19   1.072  -      s 
1643.53   411.06      1074.      3470. 4.100E+05    4.71   1.158  -        
1663.14   415.96       756.       217. 2.174E+04   38.30   1.169  -      lD
1775.00   443.94       996.      4505. 5.531E+05    3.82   1.159  -        
1954.32   488.79      1042.       624. 8.089E+04   19.63   1.248  -      s 
2255.21   564.03       968.       641. 9.167E+04   15.85   1.308  -       D
2343.82   586.20      1015.       564. 8.331E+04   20.98   1.468  -        
2697.07   674.54       684.       239. 4.036E+04   36.94   1.083  -      s 
2713.30   678.60       836.       534. 9.077E+04   20.37   1.153  -        
2753.35   688.61      1058.      1032. 1.783E+05   13.49   1.669  -      s 
2876.06   719.30       981.       450. 8.192E+04   26.64   1.620  -        
3468.50   867.42      1244.      3629. 7.933E+05    5.08   1.622  -        
3676.94   919.53       737.       422. 9.647E+04   26.60   1.524  -      s 
4018.39  1004.89       428.       639. 1.555E+05   14.91   1.681  -      s 
4342.36  1085.82       553.      7775. 1.982E+06    2.42   1.699  -       D
4358.02  1089.73       942.      1332. 3.405E+05    8.51   1.701  -       D
4447.08  1112.05       776.     10198. 2.641E+06    2.32   1.819  -        
4850.93  1212.98       316.      1028. 2.832E+05    9.12   2.052  -        
5195.86  1299.19       132.      1118. 3.258E+05    7.34   1.777  -        
5829.84  1457.60        16.       307. 1.002E+05   12.75   1.336  -      s 
6114.90  1528.83         3.       279. 9.608E+04   12.23   0.995  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.77      5725.     83365.   138.942     0.76   0.864 
Qa-245    978.68   244.75      2726.     16546.    27.576     1.89   0.971 
Qa-344   1376.35   344.23      2038.     46883.    78.139     0.99   1.107 
Qa-779   3114.59   778.94      1004.     12533.    20.889     2.03   1.509 
Qa-964   3855.00   964.05       889.     12182.    20.303     2.09   1.601 
Qa-1408  5631.34  1408.01       172.     12938.    21.563     1.82   1.870 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0079E+00                                      4.94E+03             
121.78 1.008E+00  (  2.131E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0012E+00                                      4.94E+03             
244.70 1.001E+00  (  7.362E-03 9.45E-01 7.55E+00 G  

Qa-344       9.9209E-01                                      4.94E+03             
344.28 9.921E-01  (  2.226E-03 4.94E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  5.933E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0247E+00                                      4.94E+03             
964.08 1.025E+00  (  5.843E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9946E-01                                      4.94E+03             
1408.01 9.995E-01  (  2.362E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8596E-01    1.0079E+00   7.6453E-03    1.1532E-01  2.131E-03
Qa-245       8.8009E-01    1.0012E+00   1.8925E-02    1.1586E-01  7.362E-03
Qa-344       8.7206E-01    9.9209E-01   9.7989E-03    1.1368E-01  2.226E-03
Qa-779       8.8549E-01    1.0074E+00   2.0426E-02    1.1680E-01  5.933E-03
Qa-964       9.0069E-01    1.0247E+00   2.1400E-02    1.1892E-01  5.843E-03
Qa-1408      8.7854E-01    9.9946E-01   1.8172E-02    1.1554E-01  2.362E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.7 keV)     5.303E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.7 keV) 6.0326934E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:41:46
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.88      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:41:46
Live time:                600
Real time:                681
Dead time:                 11.87 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0322

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8476.   2.01   1.12  1.739E-02
45.23     4393.   2.38   0.78  1.723E-02
46.65     1298.   7.61   0.78  1.718E-02
121.76    83110.   0.38   0.86  1.492E-02   121.78  28.410  1.005E+00 QA122 
244.76    16696.   0.94   1.00  1.121E-02   244.70   7.550  1.010E+00 Qa245 
295.98      838.   8.81   1.08  1.013E-02
344.22    46828.   0.49   1.09  9.109E-03   344.28  26.590  9.911E-01 Qa344 
367.66     1637.   4.80   1.14  8.882E-03
411.05     3560.   2.59   1.20  8.464E-03
443.92     4585.   2.16   1.17  8.147E-03
488.53      537.  10.29   1.16  7.716E-03
503.51      318.  16.92   1.25  7.572E-03
563.92      486.  11.53   1.38  6.989E-03
586.33      534.  11.89   1.15  6.773E-03
678.57      470.  11.25   1.33  5.883E-03
688.66      942.   7.32   1.38  5.786E-03
719.48      398.  11.61   1.42  5.489E-03
778.96    12480.   0.95   1.47  4.916E-03   778.90  12.970  1.003E+00 Qa779 
810.31      344.  14.75   1.39  4.795E-03
867.41     3665.   2.54   1.47  4.574E-03
919.29      489.  11.74   1.34  4.374E-03
964.04    12072.   1.02   1.60  4.202E-03   964.08  14.500  1.016E+00 Qa964 

1005.09      666.   6.87   1.57  4.107E-03
1085.87     7881.   1.21   1.69  3.922E-03
1089.75     1329.   4.32   1.69  3.913E-03
1112.04    10351.   1.13   1.67  3.862E-03
1212.88      990.   5.43   1.94  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1249.56      183.  16.08   1.02  3.546E-03
1274.35      170.  16.58   0.86  3.489E-03
1292.88      114.  15.17   1.82  3.446E-03
1299.14     1049.   3.54   1.82  3.432E-03
1408.01    12844.   0.92   1.88  3.182E-03  1408.01  20.850  9.924E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.68      7652.      8476. 4.874E+05    4.03   1.122  -      s 
181.23    45.19      3251.      4393. 2.550E+05    4.75   0.782  -       D
186.93    46.62      4235.      1298. 7.556E+04   15.22   0.784  -       D

1183.49   295.98      1651.       838. 8.276E+04   17.63   1.075  -        
1470.04   367.66      1378.      1637. 1.843E+05    9.61   1.138  -      s 
1643.49   411.05      1408.      3560. 4.206E+05    5.18   1.201  -        
1774.91   443.92      1404.      4585. 5.628E+05    4.31   1.166  -        
1953.28   488.53       896.       537. 6.954E+04   20.57   1.158  -        
2013.17   503.51       887.       318. 4.196E+04   33.85   1.252  -        
2254.71   563.92      1019.       486. 6.951E+04   23.05   1.375  -        
2344.32   586.33      1130.       534. 7.887E+04   23.79   1.151  -        
2713.18   678.57       832.       470. 7.995E+04   22.49   1.332  -        
2753.54   688.66      1090.       942. 1.628E+05   14.64   1.376  -        
2876.84   719.50       948.       394. 7.178E+04   28.88   1.122  -        
3240.04   810.31       744.       344. 7.175E+04   29.51   1.393  -        
3468.44   867.41      1215.      3665. 8.011E+05    5.07   1.472  -        
3675.97   919.29       719.       489. 1.117E+05   23.48   1.344  -        
4019.18  1005.09       420.       666. 1.621E+05   13.74   1.573  -        
4342.32  1085.83       590.      7881. 2.010E+06    2.42   1.692  -       D
4357.85  1089.72       983.      1329. 3.396E+05    8.64   1.694  -       D
4447.05  1112.04       706.     10351. 2.681E+06    2.25   1.673  -        
4850.52  1212.88       395.       990. 2.727E+05   10.86   1.944  -        
4997.26  1249.56       195.       183. 5.161E+04   32.15   1.021  -      s 
5096.46  1274.35       156.       170. 4.873E+04   33.15   0.859  -      s 
5170.48  1292.85       100.       101. 2.931E+04   39.65   0.577  -      s 
5195.51  1299.10       155.      1099. 3.202E+05    7.58   1.849  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.76      5658.     83110.   138.516     0.76   0.862 
Qa-245    978.75   244.76      2778.     16696.    27.827     1.88   0.998 
Qa-344   1376.34   344.22      1945.     46828.    78.047     0.98   1.088 
Qa-779   3114.59   778.94      1355.     12463.    20.772     2.15   1.483 
Qa-964   3854.96   964.04       741.     12072.    20.120     2.03   1.598 
Qa-1408  5631.34  1408.01       226.     12844.    21.407     1.84   1.884 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0050E+00                                      4.94E+03             
121.78 1.005E+00  (  2.119E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0105E+00                                      4.94E+03             
244.70 1.010E+00  (  7.432E-03 9.42E-01 7.55E+00 G  

Qa-344       9.9106E-01                                      4.94E+03             
344.28 9.911E-01  (  2.175E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0019E+00                                      4.94E+03             
778.90 1.002E+00  (  6.894E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0155E+00                                      4.94E+03             
964.08 1.016E+00  (  5.336E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.9239E-01                                      4.94E+03             
1408.01 9.924E-01  (  2.703E-03 9.21E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8325E-01    1.0050E+00   7.6292E-03    1.1498E-01  2.119E-03
Qa-245       8.8811E-01    1.0105E+00   1.9043E-02    1.1692E-01  7.432E-03
Qa-344       8.7104E-01    9.9106E-01   9.7493E-03    1.1356E-01  2.175E-03
Qa-779       8.8053E-01    1.0019E+00   2.1580E-02    1.1639E-01  6.894E-03
Qa-964       8.9256E-01    1.0155E+00   2.0631E-02    1.1776E-01  5.336E-03
Qa-1408      8.7220E-01    9.9239E-01   1.8280E-02    1.1476E-01  2.703E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.288E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0163136E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130503002_BG                                                              
Acquired: 5/3/2013 07:45:58
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.99      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 07:45:58
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
140.71        8.  42.46   0.30  1.506E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

561.87   140.71         1.         8. 5.111E+02   84.92   0.305  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    4.0557E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    3.0126E+01
Pa-234  <    1.9704E+00
Pb-212  <    2.3693E+00
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    4.7380E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130508002_BG                                                              
Acquired: 5/8/2013 07:33:14
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.00      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 07:33:14
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:30:42
Zero offset:           0.089 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.273E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.76keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130508002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.7760E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    1.1343E+01
K-40    <    2.2773E+01
Pa-234  <    1.3933E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.5975E+00
Ra-226  <    1.5765E+01
Th-234  <    8.5554E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130509002_BG                                                              
Acquired: 5/9/2013 07:40:03
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130509002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:40:03
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:25:36
Zero offset:           0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.935E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.11keV )
Stop channel:            8144 (  2034.79keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    4.4059E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    1.4086E+00
U-235   <    4.7380E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 07:34:40
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    2.1154E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    5.3104E+00
Pb-212  <    1.3012E+00
Pb-214  <    2.6487E+00
Ra-226  <    1.8588E+01
Th-234  <    6.4105E+00
Tl-208  <    6.5858E-01
U-235   <    5.5970E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:41:20
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.78       23.  20.85   0.72  7.648E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2042.00   510.78         0.        23. 3.007E+03   41.70   0.719 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.3309E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.2133E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.3446E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.8402E+00
Pb-214  <    1.1845E+00
Ra-226  <    1.4398E+01
Th-234  <    1.1103E+01
Tl-208  <    1.3172E+00
U-235   <    5.5970E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130503002_BG                                                              
Acquired: 5/3/2013 08:00:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.97      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 08:00:57
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:59:13
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.255E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
86.62        6.  44.58   0.45  1.598E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

346.62    86.62         1.         6. 3.880E+02   89.16   0.453  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

496 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 08:11:06
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.8580E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.1903E+01
Th-234  <    6.2080E+00
Tl-208  <    1.1631E+00
U-235   <    2.4898E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 08:01:12
Live time:                600
Real time:                601
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.9139E+00
Pb-214  <    3.1948E+00
Ra-226  <    2.3806E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130509002_BG                                                              
Acquired: 5/9/2013 07:54:48
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:54:48
Live time:                600
Real time:                601
Dead time:                  0.15 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:53:33
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.211E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.65keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130509002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.9091E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.7775E+00
Eu-154  <    9.9130E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.3533E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.1903E+01
Th-234  <    1.5206E+01
Tl-208  <    6.7152E-01
U-235   <    6.0987E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1

511 of 535



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513177567

Instrument : HPGE02                           Begun : 05/03/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:27 1.0 1          
002  2_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 07:45 1.0            
003  2_20130503_003  SAMPLE  244453-002           Soil   197047 05/03/13 07:58 1.0            
004  2_20130503_004  SAMPLE  244453-007           Soil   197047 05/03/13 09:07 1.0            
005  2_20130503_005  BLANK   QC682653             Soil   196997 05/03/13 10:15 1.0            
006  2_20130503_006  BLANK   QC683070             Soil   197092 05/03/13 12:43 1.0            
007  2_20130503_007  LCS     QC683814             Soil   197276 05/03/13 13:51 1.0 2          
008  2_20130503_008  SAMPLE  244631-001           Soil   197231 05/03/13 14:46 1.0            
009  2_20130503_009  MSS     244631-004           Soil   197231 05/03/13 15:50 1.0            
010  2_20130503_010  SAMPLE  244631-013           Soil   197231 05/03/13 16:37 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513184759

Instrument : HPGE02                           Begun : 05/08/13 07:19             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:19    1.0    1                     

002     2_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 07:33    1.0                          

003     2_20130508_003     SAMPLE     244409-002               Soil       196911    05/08/13 08:00    1.0                          

004     2_20130508_004     SAMPLE     244409-005               Soil       196911    05/08/13 09:12    1.0                          

005     2_20130508_005     LCS        QC684131                 Soil       197354    05/08/13 10:11    1.0    2                     

006     2_20130508_006     SDUP       QC684240                 Soil       197163    05/08/13 11:24    1.0                 MASS-    

007     2_20130508_007     MSS        244536-007               Soil       197092    05/08/13 13:54    1.0                          

008     2_20130508_008     SAMPLE     244536-004               Soil       197092    05/08/13 14:45    1.0                          

009     2_20130508_009     SAMPLE     244536-001               Soil       197092    05/08/13 15:40    1.0                          

010     2_20130508_010     SAMPLE     244536-012               Soil       197092    05/08/13 16:35    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513186194

Instrument : HPGE02                           Begun : 05/09/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:14    1.0    1                     

002     2_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:40    1.0                          

003     2_20130509_003     SDUP       QC684254                 Soil       197092    05/09/13 07:52    1.0                          

004     2_20130509_004     SAMPLE     244536-016               Soil       197092    05/09/13 08:42    1.0                          

005     2_20130509_005     LCS        QC684444                 Soil       197435    05/09/13 10:14    1.0    2                     

006     2_20130509_006     BLANK      QC684443                 Soil       197435    05/09/13 11:47    1.0                          

007     2_20130509_007     SAMPLE     244460-002               Soil       197047    05/09/13 12:37    1.0                          

008     2_20130509_008     SAMPLE     244182-003               Soil       196641    05/09/13 14:01    1.0                          

009     2_20130509_009     BLANK      QC684579                 Soil       197470    05/09/13 15:02    1.0                          

010     2_20130509_010     SAMPLE     245083-002               Soil       197470    05/09/13 15:50    1.0                          

011     2_20130509_011     SAMPLE     245083-004               Soil       197470    05/09/13 16:36    1.0                 MASS-    

012     2_20130509_012     SAMPLE     245083-007               Soil       197470    05/09/13 17:23    1.0                          

013     2_20130509_013     SAMPLE     245083-010               Soil       197470    05/09/13 18:09    1.0                 MASS-    

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1

514 of 535



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533177587

Instrument : HPGE04                           Begun : 05/03/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:47 1.0 1          
002  4_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 08:00 1.0            
003  4_20130503_003  SAMPLE  244453-003           Soil   197047 05/03/13 09:36 1.0            
004  4_20130503_004  LCS     QC683071             Soil   197092 05/03/13 12:51 1.0 2          
005  4_20130503_005  BLANK   QC683646             Soil   197231 05/03/13 14:03 1.0            
006  4_20130503_006  SAMPLE  244631-003           Soil   197231 05/03/13 14:50 1.0            
007  4_20130503_007  SAMPLE  244631-010           Soil   197231 05/03/13 15:38 1.0            
008  4_20130503_008  SAMPLE  244631-012           Soil   197231 05/03/13 16:24 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533186221

Instrument : HPGE04                           Begun : 05/09/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:41    1.0    1                     

002     4_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:54    1.0                          

003     4_20130509_003     MSS        244536-017               Soil       197092    05/09/13 08:26    1.0                          

004     4_20130509_004     LCS        QC684327                 Soil       197403    05/09/13 09:20    1.0    2                     

005     4_20130509_005     IDUP       QC684255                 Soil       197092    05/09/13 10:19    1.0                          

006     4_20130509_006     SAMPLE     244182-001               Soil       196641    05/09/13 12:15    1.0                          

007     4_20130509_007     SAMPLE     244182-002               Soil       196641    05/09/13 13:11    1.0                          

008     4_20130509_008     SAMPLE     244182-004               Soil       196641    05/09/13 14:03    1.0                          

009     4_20130509_009     SAMPLE     245083-003               Soil       197470    05/09/13 15:04    1.0                 MASS-    

010     4_20130509_010     SDUP       QC687684                 Soil       197470    05/09/13 15:53    1.0                          

011     4_20130509_011     MSS        245083-006               Soil       197470    05/09/13 16:39    1.0                 MASS-    

012     4_20130509_012     SAMPLE     245083-008               Soil       197470    05/09/13 17:26    1.0                 MASS-    

Standards used:  1=S19583  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-MAY-2013 16:45

Batch Number : 197092                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 05-APR-2013 15:02              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244320-001                      337.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:18  GS 186                     

1      244536-001                      337.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:18  RA226     alias:244320-001 

2      244320-002                      312.1   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:26  GS 186                     

2      244536-002                      312.1   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:26  RA226     alias:244320-002 

3      244320-003                      343     05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:32  GS 186                     

3      244536-003                      343     05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:32  RA226     alias:244320-003 

4      244320-004                      328.54  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:56  GS 186                     

4      244536-004                      328.54  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:56  RA226     alias:244320-004 

5      244320-005                      330.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:32  GS 186                     

5      244536-005                      330.98  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:32  RA226     alias:244320-005 

6      244320-006                      318.4   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:37  GS 186                     

6      244536-006                      318.4   05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:37  RA226     alias:244320-006 

7      244320-007                      325.02  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  GS 186                     

7      244536-007                      325.02  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  RA226     alias:244320-007 

8      244320-008                      323.07  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:47  GS 186                     

8      244536-008                      323.07  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:47  RA226     alias:244320-008 

9      244320-009                      321.32  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:54  GS 186                     

9      244536-009                      321.32  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:54  RA226     alias:244320-009 

10     244320-010                      313.59  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:00  GS 186                     

10     244536-010                      313.59  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:00  RA226     alias:244320-010 

11     244320-011                      304.92  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:07  GS 186                     

11     244536-011                      304.92  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:07  RA226     alias:244320-011 

12     244320-012                      313.05  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:14  GS 186                     

12     244536-012                      313.05  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 15:14  RA226     alias:244320-012 

13     244321-001                      302.78  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:21  GS 186                     

13     244536-013                      302.78  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:21  RA226     alias:244321-001 

14     244321-002                      333.66  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:28  GS 186                     

14     244536-014                      333.66  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:28  RA226     alias:244321-002 

15     244321-003                      364.46  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:33  GS 186                     

15     244536-015                      364.46  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:33  RA226     alias:244321-003 

16     244321-004                      330.33  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:39  GS 186                     

16     244536-016                      330.33  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:39  RA226     alias:244321-004 

17     244321-005                      318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  GS 186                     

17     244536-017                      318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  RA226     alias:244321-005 

18     244321-006                      330.85  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:54  GS 186                     

18     244536-018                      330.85  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:54  RA226     alias:244321-006 

19     244284-001                      297.71  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:59  GS 186                     

20     244336-001                      372.02  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:06  GS 186                     

21     244334-001                      186.86  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:20  GS 186                     

22     244334-002                      337.52  05-APR-2013 15:49  08-APR-2013 09:53  09-APR-2013 10:37  GS 186                     

QC1    QC683070    BLANK               317.95  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 13:03  GS 186                     

QC2    QC683071    LCS                 309.83  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 12:57  GS 186                     

7      QC683072    SDUP of 244320-007  337.63  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  GS 186                     

17     QC683073    IDUP of 244321-005  318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  GS 186                     

7      QC684254    SDUP of 244536-007  337.63  05-APR-2013 15:03  08-APR-2013 09:53  08-APR-2013 14:43  RA226     alias:QC683072   

17     QC684255    IDUP of 244536-017  318.07  05-APR-2013 15:03  08-APR-2013 09:53  09-APR-2013 09:47  RA226     alias:QC683073   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 



528 of 535

c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 26, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 20, 2013. 

LDC project# 29934C: 

SDG# 

244631 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29934CCov _HPSCTO 12. wpd 



Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29934CCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29934CCov _HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

09-Apr-2013 12-PCT-320-001 244631-001 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-002 244631-002 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-003 244631-003 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-004 244631-004 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-004DUP QC684770DUP DUP GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-005 244631-005 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-006 244631-006 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-007 244631-007 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-008 244631-008 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-009 244631-009 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-011 244631-011 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-011 DUP QC684771 DUP DUP GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-010 244631-010 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-012 244631-012 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-013 244631-013 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-014 244631-014 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-016 244631-016 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-015 244631-015 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-017 244631-017 N GEN PREP HASL300 3 

09-Apr-2013 12-PCT-320-018 244631-018 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
JV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Data Qualifier Summary 
Lab Reporting Batch ID: 244631 

EDD Filename: 244631 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 
, ~""~ " ","= }" ~v0;=,¼ y=~-v0 fXffi'?'T" 01'3¥%5f''''''if%fr7lf?Jijjf,!Ff!Rt¾fa?t0'\\\'<nf~Zffb'? 'Ss~~mi!!wt7--•"'~m~~:@'.@ll$l~~~fff~~%'§fu~ lV/ethoaCatego,y: RADCREM ·,,,:!,. ; • •. ,, ,,0 ' ,Y ,, •• ",'½"1,,rJ;'.ir ir;/i! ' ='½'½&!ffi,,~,m~lt/i~;,P';W"ir02""&:ill1R9!rw~r:i:rp,r""mm1m0:1r1Rmm,,2,,@'½'½N~:!if''"''r1rrt't'rt¥8ff~1'2'W~1 

Method: HASL300 Matrix: SO 

Sample /D:12-PCT-320-002 Collected: 41912013 11 :36:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Analvte Result Qua/ DL Type RL Type Units Qua/ Code ,, 

LEAD-212 0.07019 0.03175 MDA - POL pCi/g u Mb 

Sample ID:12-PCT-320-015 Co//ected:4/9/2013 2:15:00 PM Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

~nalvte Result Qua/ DL Type RL Type Units Qua/ Code 
-' ,,. 

LEAD-212 0.06153 0.02944 MDA - PQL pCi/g u Mb 

* denotes a non-reportable result 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/25/20131:41:54 PM ADR version 1.7.0.207 Page 1 of2 



Lab Reporting Batch ID: 244631 

EDD Filename: 244631 

Reason Code 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 

Reason Code Legend 

Mb Method Blank Contamination 

* denotes a non-reportable result 
Project Name and Number: 40440012 - Hunters Point Naval Shipyard 

6/25/2013 1 :41 :54 PM ADR version 1.7.0.207 Page 2 of2 



Attachment Ill 

Field Blank Summary 
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Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 
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Quality Control 
Outlier Reports 

244631 



Method Blank Outlier Report 
Lab Reporting Batch ID: 244631 

EDD Filename: 244631 

Analysis Date 

QC683646 5/3/2013 2:03:00 PM LEAD-212 

Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 

Result 

0. 02119 pCi/g 12-PCT-320-001 
12-PCT-320-002 
12-PCT-320-003 
12-PCT-320-004 
12-PCT-320-005 
12-PCT-320-006 
12-PCT-320-007 
12-PCT-320-008 
12-PCT-320-009 
12-PCT-320-010 
12-PCT-320-011 
12-PCT-320-012 
12-PCT-320-013 
12-PCT-320-014 
12-PCT-320-015 
12-PCT-320-016 
12-PCT-320-017 
12-PCT-320-018 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

Reported Modified 
Sample ID Analyte Result Final Result 

12-PCT-320-002(RES) LEAD-212 0.07019 pCi/g 0.07019U pCi/g 

12-PCT-320-015(RES) LEAD-212 0.06153 pCi/g 0.06153U pCi/g 

Project Name and Number: 40440012 - Hunters Point Naval Shipyard 
6/25/2013 1 :42:07 PM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 29934C35 

SDG #: 244631 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: C,1--t.,t/(~ 
Page:~of_l_ 

Reviewer: 0\..., 
2nd Reviewer: \c-/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea I I 
---, 

I. Technical holdina times Samplina dates: 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ 0-.-0 
VII. Laboratorv control samples N l-(.,,~ 
VIII. Minimum detectable activitv (MDA) N 

IX. Samole result verification N 

X. Overall assessment of data N 
~ 

XI. Field duplicates -
VII 

,....,_,..., ,._, __ ,,_ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: , \ 
~I 

1 12-PCT-320-001 11 12-PCT-320-011 21 

2 12-PCT-320-002 12 12-PCT-320-012 22 

3 12-PCT-320-003 13 12-PCT-320-013 23 

4 12-PCT-320-004 14 12-PCT-320-014 24 

5 12-PCT-320-005 15 12-PCT-320-015 25 

6 12-PCT-320-006 16 12-PCT-320-016 26 

7 12-PCT-320-007 17 12-PCT-320-017 27 

8 12-PCT-320-008 18 12-PCT-320-018 28 

9 12-PCT-320-009 19 12-PCT-320-004DUP 29 

10 12-PCT-320-010 20 12-PCT-320-011 DUP 30 

Commeats 

4/q/1-i, 
~ . 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29934C35W.wpd 
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Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244631
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-320-001       244631-001
12-PCT-320-002       244631-002
12-PCT-320-003       244631-003
12-PCT-320-004       244631-004
12-PCT-320-005       244631-005
12-PCT-320-006       244631-006
12-PCT-320-007       244631-007
12-PCT-320-008       244631-008
12-PCT-320-009       244631-009
12-PCT-320-010       244631-010
12-PCT-320-011       244631-011
12-PCT-320-012       244631-012
12-PCT-320-013       244631-013
12-PCT-320-014       244631-014
12-PCT-320-015       244631-015
12-PCT-320-016       244631-016
12-PCT-320-017       244631-017
12-PCT-320-018       244631-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/17/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 513

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244631
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/18/13
Samples Received:         04/09/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 04/18/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

244631-018 and QC683647 were analysed with < 300 grams in the can.

This Analytical Report was revised to include all of the COCs for samples in
this report.

No other analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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4 of 513

r■:;;;::) TETRA TECH EC, INC. 

~ 1230 Columbia St, Suite 750 

San Dl\,go, CA 92101 {l f 4/ I O {I '6 
Chain-of-Custody Record 

Project Name PO Number G s A 
Parcel C Trench Survey N/A A R L 

Project Location Project Number M 9 p 
Hunters Point Naval Shipyard 40440012 M 0 H 

Airbill Number 
N/A 

A A 
s 
p 

Project Contact - Project Contact Phone E 
Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 
A 1· 1 1 COMMENTS 
T 

12-PCT-320-001 4/9/2013 l'l~o 1 2 S1 ~ □ □ 
12-PCT-320-002 4/9/2013 \l~(, 1 2 S1 ~ □ □ 
12-PCT-320-003 4/9/2013 11 \(J 1 2 S1 ~ □ □ 
12-PCT-320-004 4/9/2013 lZl./7 1 2 S1 ~ □ □ 
12-PCT-320-005 4/9/2013 IZS-Z. 1 2 S1 ~ □ □ 
12-PCT-320-006 4/9/2013 l2S~ 1 2 S1 ~ □ □ 
12-PCT-320-007 4/9/2013 130'\ 1 2 S1 ~ □ □ 
12-PCT-320-008 4/9/2013 13ott 1 2 S1 ~ □ □ 
12-PCT-320-009 4/9/2013 \31~ 1 2 S1 ~ □ □ 
12-PCT-320-010 4/9/2013 ( > l.CJ_ 1 2 S1 ~ □ □ 
12-PCT-320-011 4/9/2013 13lq 1 2 S1 ~ □ □ 
12-Pcr-320 N2 r 4/9/2013 \331..\ 1 2 S1 ~ □ □ 

i I 

Relinquished by: (s?';, / ~ate 'illeceived by: (signature) 

'Company Time Company 

TS 00430 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORY ID 

Page 1 of 1 

Project Information 

Section 

LOCATION V SAMPLE ID 

ll!Hlllll!IIIIIRIIHIIIIH 
1~111m11111u11111111_1111111111n1111 
IIIIIIIIIIIIIIUlll!IIUllll!HIIIIIU 
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lll!llllllll!Hllllllillllllllllmllillllllll 
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1m111m UIII I II IDIIIIIIIIDll lllm 111 
IIIIIIIHIIIIIIDlll!IIIIIIIIHIIIII 
lllllilffll!IIIIIIIIIIIIRIIIBIIIID 
llll!llillllllll!IUlllllllllllllllll~II 
IIIIH~IIIIIIIIIIIIIIIIIIIIIRIHnllllmll 
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Chain-of-Custody Record TS 00431 
r::;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

SanDlego,CA92101 e.. f 4 I,o ( 13 
Project Name 

Parcel C Trench Survey 

Project Location 
Hunters Point Naval Shipyard 

Sampl~ Name \.b.u, ~ 
c.- {~ ~s. 

Project Contact " 
Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-320-013 4/912013 

12-PCT-320-014 4/9/2013 

12-PCT-320-015 4/9/2013 

12-PCT-320-016 4/912013 

12-PCT-320-017 4/9/2013 

12-PCT-320-018 4/9/2013 

PO Number 
N/A 

Project Number 
40440012 

Airbill Number 
N/A 

Project Contact Phone 

TIME Containers 

,~~4_ 
\Jl/lf 
llft s-
l~o<( 
l \.f'Z.D 
\'I 2l 

Date 
0'-{04,]3 

Time 

Date 

1 

1 

1 

1 

1 

1 

415-615-2733 

LEVEL I TYPE 
T 
A 
T 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

Company 

Received by: (signature) 

G s A LABORATORY NAME 

A R L 
M 9 p ONSITE - Curtis & 
M 0 H Tompkins, LTD. 
A A 
s LABORATORY ID 

p ;J., 4 4 l/-O~q: l.f - c-:,_, 
E 
C l:Jt.J.urn?i ,_ IN}r "1'rfh 

V 
1 1 1 COMMENTS LOCATION 

~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 

SAMfl,Jtt::Om>n'lO~W,QN RECtli>'r (FOR LABOMTO~".) -.: ·•· 
--------~-+------+------------ITEI\IPRAATI!Ml . ai{MfLJilCONl>ltION: --

Time Company - -,_ ··;~~.-:- < 
- _~--;-:.;..--.--

Page 1 of 1 

Project Information 

Section 

~ 

t'cr- 1.1/~Q(Jn... . 
SAMPLE ID 

1111111111111111111111111111111111~1 

IIIIIIIIIIIIIIIHIBIIIIIIIDIIIIIIIIIII 
lll!Dffllllllllllll!IDIIIIIIIIIMIIIIII 
llmlillilllllllllllllfflllll!IHIIIIIIIII 
11111111111111111111111111111111111H 11111111 

llllllm!IIIIIWHUll!llllllnlHIIIIIIIU 



Results & QC Summary

6 of 513



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-001                Received:        04/09/13                      
Lab ID:          244631-001                    Prepared:        04/11/13 08:22                
Matrix:          Soil                          Analyzed:        05/03/13 14:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1246           0.1262         0.09491           0.9     
Bismuth-212                          0.7860           0.3716         0.1793                    
Bismuth-214                          0.4701           0.08559        0.03311                   
Cesium-137                          -0.003036 U       0.01754        0.01400           0.07    
Cobalt-60                            0.001088 U       0.01778        0.01443           0.03    
Europium-152                         0.01003 U        0.02253        0.05479           0.1     
Europium-154                         0.006241 U       0.01008        0.1707            0.2     
Lead-212                             0.4795           0.07375        0.03723                   
Lead-214                             0.4416           0.08350        0.04655                   
Potassium-40                         9.574            1.002          0.2892                    
Protactinium-234                    -0.09894 U        0.1270         0.1004                    
Radium-226 (By Bismuth-214)          0.4701           0.08559        0.03311           0.2     
Thallium-208                         0.2043           0.04276        0.01654                   
Thorium-232 (By Actinium-228)        0.6135           0.1462         0.07142           0.9     
Thorium-234                          1.027            1.263          0.9829                    
Uranium-235                          0.08338 U        0.1741         0.1391            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-002                Received:        04/09/13                      
Lab ID:          244631-002                    Prepared:        04/11/13 08:30                
Matrix:          Soil                          Analyzed:        05/03/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.008269 U       0.1338         0.1096            0.9    
Bismuth-212                          0.02306 U        0.3625         0.2192                   
Bismuth-214                          0.1365           0.06552        0.04041                  
Cesium-137                          -0.006705 U       0.02623        0.02087           0.07   
Cobalt-60                            0.002297 U       0.009607       0.02575           0.03   
Europium-152                         0.01776 U        0.05888        0.04823           0.1    
Europium-154                         0.02681 U        0.06064        0.1899            0.2    
Lead-212                             0.07019          0.04625        0.03175                  
Lead-214                             0.1512           0.06954        0.04013                  
Potassium-40                        14.93             1.249          0.2741                   
Protactinium-234                     0.01390 U        0.05789        0.07140                  
Radium-226 (By Bismuth-214)          0.1365           0.06552        0.04041           0.2    
Thallium-208                         0.03770          0.03910        0.01810                  
Thorium-232 (By Actinium-228)        0.08815          0.1024         0.08100           0.9    
Thorium-234                          0.04970 U        0.3404         0.8907                   
Uranium-235                          0.02344 U        0.03134        0.09889           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-003                Received:        04/09/13                      
Lab ID:          244631-003                    Prepared:        04/11/13 08:39                
Matrix:          Soil                          Analyzed:        05/03/13 14:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1231           0.1344         0.09848           0.9     
Bismuth-212                          0.1115 U         0.3127         0.2514                    
Bismuth-214                          0.2759           0.07092        0.03409                   
Cesium-137                           0.006078 U       0.02507        0.01996           0.07    
Cobalt-60                           -0.007247 U       0.02806        0.02205           0.03    
Europium-152                         0.01150 U        0.01835        0.05449           0.1     
Europium-154                         0.01014 U        0.01206        0.1692            0.2     
Lead-212                             0.2420           0.05818        0.03150                   
Lead-214                             0.3645           0.07960        0.03820                   
Potassium-40                         9.701            1.058          0.2941                    
Protactinium-234                    -0.005817 U       0.01516        0.08404                   
Radium-226 (By Bismuth-214)          0.2759           0.07092        0.03409           0.2     
Thallium-208                         0.08054          0.03204        0.02014                   
Thorium-232 (By Actinium-228)        0.3588           0.1016         0.04815           0.9     
Thorium-234                          0.5344 U         0.6433         1.020                     
Uranium-235                          0.07481 U        0.03512        0.1262            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-004                Received:        04/09/13                      
Lab ID:          244631-004                    Prepared:        04/11/13 08:45                
Matrix:          Soil                          Analyzed:        05/06/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:47                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.02293 U        0.1387         0.1128            0.9    
Bismuth-212                          0.2502           0.3146         0.2314                   
Bismuth-214                          0.4583           0.09222        0.03974                  
Cesium-137                          -0.0004585 U      0.02032        0.01668           0.07   
Cobalt-60                            0.01044 U        0.01807        0.01608           0.03   
Europium-152                         0.03702 U        0.06895        0.04820           0.1    
Europium-154                         0.02340 U        0.04634        0.1422            0.2    
Lead-212                             0.3891           0.06061        0.02920                  
Lead-214                             0.4210           0.07635        0.04964                  
Potassium-40                        11.66             1.007          0.2154                   
Protactinium-234                    -0.003066 U       0.007408       0.07627                  
Radium-226 (By Bismuth-214)          0.4583           0.09222        0.03974           0.2    
Thallium-208                         0.1544           0.04546        0.02155                  
Thorium-232 (By Actinium-228)        0.4549           0.1008         0.04477           0.9    
Thorium-234                          0.7248 U         0.5998         0.8324                   
Uranium-235                          0.05543 U        0.04030        0.1313            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-005                Received:        04/09/13                      
Lab ID:          244631-005                    Prepared:        04/11/13 08:52                
Matrix:          Soil                          Analyzed:        05/06/13 09:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04721 U        0.1267         0.1008            0.9    
Bismuth-212                          0 U              0.3302         0.2467                   
Bismuth-214                          0.2774           0.07087        0.03078                  
Cesium-137                          -0.004919 U       0.02388        0.01910           0.07   
Cobalt-60                            0.001138 U       0.007076       0.02033           0.03   
Europium-152                         0.02697 U        0.04468        0.04133           0.1    
Europium-154                         0.007431 U       0.01410        0.1608            0.2    
Lead-212                             0.1901           0.05701        0.03248                  
Lead-214                             0.3093           0.08071        0.03845                  
Potassium-40                         7.443            0.8853         0.2640                   
Protactinium-234                     0.01713 U        0.05028        0.07219                  
Radium-226 (By Bismuth-214)          0.2774           0.07087        0.03078           0.2    
Thallium-208                         0.06544          0.02463        0.01064                  
Thorium-232 (By Actinium-228)        0.3174           0.1057         0.04990           0.9    
Thorium-234                          0.4630 U         0.5094         0.8318                   
Uranium-235                          0.08942 U        0.1356         0.1146            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      23.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-006                Received:        04/09/13                      
Lab ID:          244631-006                    Prepared:        04/11/13 08:58                
Matrix:          Soil                          Analyzed:        05/06/13 09:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:57                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.00002789 U      0.1937        0.1595            0.9     
Bismuth-212                          0.5073            0.3827        0.2821                    
Bismuth-214                          0.3596            0.08651       0.03987                   
Cesium-137                           0.0003502 U       0.02619       0.02154           0.07    
Cobalt-60                           -0.0001735 U       0.02402       0.01976           0.03    
Europium-152                         0.02255 U         0.03797       0.05965           0.1     
Europium-154                         0.01522 U         0.07287       0.1868            0.2     
Lead-212                             0.4178            0.07571       0.03894                   
Lead-214                             0.4329            0.09111       0.04071                   
Potassium-40                        10.64              1.061         0.2587                    
Protactinium-234                    -0.02667 U         0.1142        0.09272                   
Radium-226 (By Bismuth-214)          0.3596            0.08651       0.03987           0.2     
Thallium-208                         0.08606           0.03535       0.02113                   
Thorium-232 (By Actinium-228)        0.6377            0.1122        0.04145           0.9     
Thorium-234                          0.4110 U          0.6010        1.195                     
Uranium-235                          0.06154 U         0.05423       0.1519            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-007                Received:        04/09/13                      
Lab ID:          244631-007                    Prepared:        04/11/13 09:04                
Matrix:          Soil                          Analyzed:        05/06/13 09:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.004424 U       0.1390         0.1142            0.9     
Bismuth-212                          0.5663           0.3360         0.1638                    
Bismuth-214                          0.2634           0.08919        0.04901                   
Cesium-137                           0.01586 U        0.02437        0.01824           0.07    
Cobalt-60                           -0.006063 U       0.02897        0.02306           0.03    
Europium-152                         0.03273 U        0.04355        0.06059           0.1     
Europium-154                         0.01530 U        0.02432        0.1679            0.2     
Lead-212                             0.4392           0.07508        0.03961                   
Lead-214                             0.4373           0.07752        0.04281                   
Potassium-40                        10.79             1.039          0.2577                    
Protactinium-234                     0.01744 U        0.06963        0.09923                   
Radium-226 (By Bismuth-214)          0.2634           0.08919        0.04901           0.2     
Thallium-208                         0.1623           0.03915        0.01485                   
Thorium-232 (By Actinium-228)        0.4302           0.1221         0.05677           0.9     
Thorium-234                          1.657            1.367          1.026                     
Uranium-235                          0.02911 U        0.02834        0.1478            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-008                Received:        04/09/13                      
Lab ID:          244631-008                    Prepared:        04/11/13 09:11                
Matrix:          Soil                          Analyzed:        05/06/13 09:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:09                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1019 U        0.1469         0.1142            0.9     
Bismuth-212                          0.5040          0.4023         0.2897                    
Bismuth-214                          0.3742          0.08206        0.03656                   
Cesium-137                           0 U             0.02445        0.02616           0.07    
Cobalt-60                            0.01414         0.01602        0.01262           0.03    
Europium-152                         0.06943         0.09021        0.04943           0.1     
Europium-154                         0.01984 U       0.02848        0.1761            0.2     
Lead-212                             0.3699          0.06749        0.03451                   
Lead-214                             0.3005          0.08149        0.04238                   
Potassium-40                        11.97            1.102          0.2649                    
Protactinium-234                     0.01022 U       0.1159         0.08280                   
Radium-226 (By Bismuth-214)          0.3742          0.08206        0.03656           0.2     
Thallium-208                         0.1871          0.04181        0.01514                   
Thorium-232 (By Actinium-228)        0.5544          0.1041         0.03128           0.9     
Thorium-234                          0.5675 U        0.5032         1.097                     
Uranium-235                          0.05918 U       0.03657        0.1546            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0

14 of 513



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-009                Received:        04/09/13                      
Lab ID:          244631-009                    Prepared:        04/11/13 09:18                
Matrix:          Soil                          Analyzed:        05/06/13 09:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1037 U         0.1820         0.1435            0.9     
Bismuth-212                          1.407            0.5281         0.2282                    
Bismuth-214                          0.4763           0.1006         0.04485                   
Cesium-137                          -0.005176 U       0.02903        0.02338           0.07    
Cobalt-60                            0.005650 U       0.02689        0.02126           0.03    
Europium-152                         0.03476 U        0.06897        0.06328           0.1     
Europium-154                         0.006203 U       0.02151        0.1408            0.2     
Lead-212                             0.5981           0.08484        0.04169                   
Lead-214                             0.5253           0.09809        0.04533                   
Potassium-40                         7.319            0.9183         0.2841                    
Protactinium-234                     0.01808 U        0.03279        0.1037                    
Radium-226 (By Bismuth-214)          0.4763           0.1006         0.04485           0.2     
Thallium-208                         0.2206           0.04683        0.01788                   
Thorium-232 (By Actinium-228)        0.6094           0.1318         0.08387           0.9     
Thorium-234                          1.164 U          1.576          1.233                     
Uranium-235                          0.1332 U         0.1738         0.1351            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-010                Received:        04/09/13                      
Lab ID:          244631-010                    Prepared:        04/11/13 09:25                
Matrix:          Soil                          Analyzed:        05/03/13 15:38                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.007756 U       0.1645         0.1350            0.9    
Bismuth-212                          0.1761 U         0.4092         0.2890                   
Bismuth-214                          0.3948           0.08374        0.03783                  
Cesium-137                           0 U              0.004669       0.02596           0.07   
Cobalt-60                           -0.0004450 U      0.02402        0.01971           0.03   
Europium-152                         0.02942 U        0.04504        0.05294           0.1    
Europium-154                         0.01034 U        0.04225        0.1438            0.2    
Lead-212                             0.3962           0.07234        0.03781                  
Lead-214                             0.4410           0.08442        0.03488                  
Potassium-40                        11.16             1.061          0.2377                   
Protactinium-234                    -0.007980 U       0.03527        0.08280                  
Radium-226 (By Bismuth-214)          0.3948           0.08374        0.03783           0.2    
Thallium-208                         0.1357           0.03859        0.01835                  
Thorium-232 (By Actinium-228)        0.5337           0.1038         0.05127           0.9    
Thorium-234                          0.5606 U         0.6641         1.124                    
Uranium-235                          0.05080 U        0.03146        0.1400            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-011                Received:        04/09/13                      
Lab ID:          244631-011                    Prepared:        04/11/13 09:31                
Matrix:          Soil                          Analyzed:        05/03/13 16:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:19                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       0.001006 U         0.1649        0.1358           0.9     
Bismuth-212                         0.5290             0.4806        0.2876                   
Bismuth-214                         0.3766             0.09298       0.04703                  
Cesium-137                          0.000007178 U      0.02747       0.02263          0.07    
Cobalt-60                           0.008341 U         0.01976       0.01870          0.03    
Europium-152                        0.02697 U          0.07792       0.05255          0.1     
Europium-154                        0.03207 U          0.07798       0.1674           0.2     
Lead-212                            0.3674             0.07199       0.03848                  
Lead-214                            0.4949             0.09933       0.04783                  
Potassium-40                       12.76               1.226         0.3396                   
Protactinium-234                    0.03111 U          0.06419       0.09463                  
Radium-226 (By Bismuth-214)         0.3766             0.09298       0.04703          0.2     
Thallium-208                        0.1613             0.04305       0.01853                  
Thorium-232 (By Actinium-228)       0.4723             0.1251        0.05890          0.9     
Thorium-234                         0.2716 U           0.4408        1.033                    
Uranium-235                         0.03357 U          0.04070       0.1529           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-012                Received:        04/09/13                      
Lab ID:          244631-012                    Prepared:        04/11/13 09:37                
Matrix:          Soil                          Analyzed:        05/03/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:34                                                               

Analyte                  Result           Uncert          MDA       Project MDA  
Americium-241                     -0.07177 U           0.1681        0.1339           0.9    
Bismuth-212                        0.2374 U            0.3070        0.2841                  
Bismuth-214                        0.3104              0.08559       0.04124                 
Cesium-137                         0.0000008287 U      0.02314       0.01906          0.07   
Cobalt-60                          0.007164 U          0.01832       0.01766          0.03   
Europium-152                       0.03994 U           0.06424       0.04622          0.1    
Europium-154                       0.02340 U           0.06142       0.1526           0.2    
Lead-212                           0.2947              0.07275       0.03941                 
Lead-214                           0.2601              0.06312       0.04187                 
Potassium-40                       7.938               0.9160        0.2287                  
Protactinium-234                   0.01457 U           0.02682       0.08385                 
Radium-226 (By Bismuth-214)        0.3104              0.08559       0.04124          0.2    
Thallium-208                       0.08695             0.02957       0.01418                 
Thorium-232 (By Actinium-228)      0.4257              0.1313        0.04639          0.9    
Thorium-234                        0.4538 U            0.5565        0.9005                  
Uranium-235                        0.04767 U           0.03787       0.1434           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-013                Received:        04/09/13                      
Lab ID:          244631-013                    Prepared:        04/11/13 09:44                
Matrix:          Soil                          Analyzed:        05/03/13 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04021 U        0.1572         0.1272            0.9    
Bismuth-212                          0.1830 U         0.3223         0.2444                   
Bismuth-214                          0.3105           0.07958        0.03940                  
Cesium-137                           0.005800 U       0.02045        0.01609           0.07   
Cobalt-60                            0.002374 U       0.004765       0.02282           0.03   
Europium-152                         0.02578 U        0.05725        0.05297           0.1    
Europium-154                         0.09684 U        0.1732         0.1297            0.2    
Lead-212                             0.2831           0.06126        0.03270                  
Lead-214                             0.2925           0.06721        0.04410                  
Potassium-40                        12.29             1.116          0.2935                   
Protactinium-234                    -0.002791 U       0.004973       0.07831                  
Radium-226 (By Bismuth-214)          0.3105           0.07958        0.03940           0.2    
Thallium-208                         0.1006           0.03185        0.01441                  
Thorium-232 (By Actinium-228)        0.2502           0.09613        0.06767           0.9    
Thorium-234                         -0.6770 U         1.286          1.021                    
Uranium-235                          0.04144 U        0.04258        0.1209            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-014                Received:        04/09/13                      
Lab ID:          244631-014                    Prepared:        04/11/13 09:51                
Matrix:          Soil                          Analyzed:        05/06/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06358 U        0.1938         0.1564            0.9     
Bismuth-212                          0.9828           0.3763         0.1648                    
Bismuth-214                          0.4089           0.07947        0.03091                   
Cesium-137                           0.008816 U       0.02356        0.01837           0.07    
Cobalt-60                           -0.002187 U       0.02539        0.02058           0.03    
Europium-152                         0.04377 U        0.04414        0.04731           0.1     
Europium-154                         0.01109 U        0.02501        0.1584            0.2     
Lead-212                             0.3632           0.06264        0.03130                   
Lead-214                             0.4701           0.08167        0.04059                   
Potassium-40                        12.97             1.133          0.2363                    
Protactinium-234                    -0.07469 U        0.1069         0.08410                   
Radium-226 (By Bismuth-214)          0.4089           0.07947        0.03091           0.2     
Thallium-208                         0.1490           0.04331        0.01966                   
Thorium-232 (By Actinium-228)        0.3788           0.1174         0.06586           0.9     
Thorium-234                          0.6025 U         0.4197         1.281                     
Uranium-235                          0.1336 U         0.1505         0.1375            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-015                Received:        04/09/13                      
Lab ID:          244631-015                    Prepared:        04/11/13 09:58                
Matrix:          Soil                          Analyzed:        05/06/13 09:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:15                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.04655 U        0.1007         0.07844           0.9    
Bismuth-212                         -0.1332 U         0.7955         0.2653                   
Bismuth-214                          0.1160           0.04984        0.02659                  
Cesium-137                           0.007134 U       0.02012        0.01561           0.07   
Cobalt-60                           -0.0004554 U      0.001320       0.02212           0.03   
Europium-152                         0.02446 U        0.04217        0.04916           0.1    
Europium-154                         0.09757 U        0.1747         0.1308            0.2    
Lead-212                             0.06153          0.04578        0.02944                  
Lead-214                             0.1065           0.05289        0.04036                  
Potassium-40                        15.27             1.238          0.2790                   
Protactinium-234                    -0.03332 U        0.07926        0.06298                  
Radium-226 (By Bismuth-214)          0.1160           0.04984        0.02659           0.2    
Thallium-208                         0.01225 U        0.03574        0.01931                  
Thorium-232 (By Actinium-228)        0.04113 U        0.08924        0.07324           0.9    
Thorium-234                          0.3914 U         0.5077         0.8824                   
Uranium-235                          0.01387 U        0.01356        0.1129            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-016                Received:        04/09/13                      
Lab ID:          244631-016                    Prepared:        04/11/13 10:03                
Matrix:          Soil                          Analyzed:        05/06/13 11:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0004137 U      0.1123        0.09251           0.9     
Bismuth-212                          0.1232 U         0.3014        0.1976                    
Bismuth-214                          0.04096          0.04744       0.03437                   
Cesium-137                          -0.01122 U        0.02384       0.01842           0.07    
Cobalt-60                            0 U              0.01219       0.01893           0.03    
Europium-152                         0.01474 U        0.03904       0.04431           0.1     
Europium-154                         0.009552 U       0.03854       0.1194            0.2     
Lead-212                             0.01843 U        0.03030       0.02417                   
Lead-214                             0.05563          0.05476       0.03379                   
Potassium-40                        15.24             1.228         0.2997                    
Protactinium-234                     0.02217 U        0.07540       0.06499                   
Radium-226 (By Bismuth-214)          0.04096          0.04744       0.03437           0.2     
Thallium-208                         0.01779          0.02509       0.01462                   
Thorium-232 (By Actinium-228)        0.03532 U        0.08426       0.06637           0.9     
Thorium-234                         -0.007266 U       0.9034        0.7437                    
Uranium-235                          0.01446 U        0.02167       0.1057            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-017                Received:        04/09/13                      
Lab ID:          244631-017                    Prepared:        04/11/13 10:08                
Matrix:          Soil                          Analyzed:        05/06/13 11:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.44 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.09021 U        0.1815         0.1438            0.9     
Bismuth-212                          0.3198           0.3645         0.2656                    
Bismuth-214                          0.2522           0.09052        0.04638                   
Cesium-137                           0.004819 U       0.02229        0.01771           0.07    
Cobalt-60                           -0.004504 U       0.03101        0.02493           0.03    
Europium-152                         0.008386 U       0.04840        0.04809           0.1     
Europium-154                        -0.01683 U        0.06759        0.1544            0.2     
Lead-212                             0.2539           0.06016        0.03148                   
Lead-214                             0.3670           0.07139        0.03411                   
Potassium-40                         6.966            0.9298         0.3180                    
Protactinium-234                     0.02917 U        0.05180        0.08696                   
Radium-226 (By Bismuth-214)          0.2522           0.09052        0.04638           0.2     
Thallium-208                         0.08734          0.03145        0.01353                   
Thorium-232 (By Actinium-228)        0.2076           0.09256        0.07514           0.9     
Thorium-234                         -0.1018 U         0.3592         1.217                     
Uranium-235                          0.03639 U        0.03121        0.1203            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-018                Received:        04/09/13                      
Lab ID:          244631-018                    Prepared:        04/11/13 10:11                
Matrix:          Soil                          Analyzed:        05/06/13 11:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   290.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:26                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.005089 U       0.1740        0.1430            0.9     
Bismuth-212                          0.3249           0.3398        0.2462                    
Bismuth-214                          0.3743           0.1021        0.04955                   
Cesium-137                          -0.0001945 U      0.01910       0.01571           0.07    
Cobalt-60                            0.01162 U        0.02865       0.02177           0.03    
Europium-152                         0.05829          0.07298       0.05494           0.1     
Europium-154                         0.01961 U        0.05387       0.1681            0.2     
Lead-212                             0.2932           0.06947       0.03883                   
Lead-214                             0.3743           0.07891       0.04922                   
Potassium-40                        11.06             1.105         0.2413                    
Protactinium-234                    -0.08893 U        0.1199        0.09400                   
Radium-226 (By Bismuth-214)          0.3743           0.1021        0.04955           0.2     
Thallium-208                         0.1184           0.04308       0.02133                   
Thorium-232 (By Actinium-228)        0.3237           0.1272        0.06611           0.9     
Thorium-234                          0.3406 U         0.4950        1.108                     
Uranium-235                          0.07160 U        0.04256       0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/11/13 08:24                
Lab ID:          QC683646                      Analyzed:        05/03/13 14:03                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01521 U        0.09119        0.07338           0.9    
Bismuth-212                         -0.005712 U       0.2854         0.2062                   
Bismuth-214                          0.009904 U       0.03417        0.02993                  
Cesium-137                          -0.002459 U       0.01765        0.01414           0.07   
Cobalt-60                           -0.0007451 U      0.001394       0.01743           0.03   
Europium-152                         0.005068 U       0.05248        0.03482           0.1    
Europium-154                         0.01766 U        0.04205        0.1398            0.2    
Lead-212                             0.02119          0.03066        0.01948                  
Lead-214                             0.001515 U       0.007094       0.03302                  
Potassium-40                        -0.1735 U         0.7423         0.2948                   
Protactinium-234                     0.008569 U       0.02034        0.05057                  
Radium-226 (By Bismuth-214)          0.009904 U       0.03417        0.02993           0.2    
Thallium-208                         0.002833 U       0.006954       0.01503                  
Thorium-232 (By Actinium-228)        0.03489 U        0.05358        0.04857           0.9    
Thorium-234                          0.01273 U        0.2541         0.5707                   
Uranium-235                          0.03511 U        0.1030         0.08149           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/11/13 08:23                
Type:            LCS                           Analyzed:        05/09/13 10:17                
Lab ID:          QC683647                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   294.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               15.30                0.4810    117.7  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-004                Sampled:         04/09/13 12:47                
Type:            SDUP                          Received:        04/09/13                      
MSS Lab ID:      244631-004                    Prepared:        04/11/13 08:46                
Lab ID:          QC684770                      Analyzed:        05/03/13 15:36                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   362.01 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.02293 U      0.1387      -0.02145 U     0.1631     0.1331           0.9   NC     40  NC      1   

Bismuth-212                      0.2502         0.3149       0.3055        0.5001     0.2733                 19.92  40  0.06789 1   

Bismuth-214                      0.4583         0.09454      0.4039        0.09075    0.03898                12.61  40  0.2935  1   

Cesium-137                      -0.0004585 U    0.02032     -0.008709 U    0.02598    0.02055          0.07  NC     40  NC      1   

Cobalt-60                        0.01044 U      0.01808      0.005458 U    0.02428    0.01919          0.03  NC     40  NC      1   

Europium-152                     0.03702 U      0.06898      0.02682 U     0.05981    0.04615          0.1   NC     40  NC      1   

Europium-154                     0.02340 U      0.04636     -0.07886 U     0.2119     0.1665           0.2   NC     40  NC      1   

Lead-212                         0.3891         0.06862      0.3408        0.06999    0.03529                13.23  40  0.3484  1   

Lead-214                         0.4210         0.07986      0.4688        0.08728    0.03641                10.74  40  0.2860  1   

Potassium-40                    11.66           1.165       11.69          1.187      0.2365                 0.2483 40  0.01233 1   

Protactinium-234                -0.003066 U     0.007447    -0.03453 U     0.1141     0.09209                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4583         0.09454      0.4039        0.09075    0.03898          0.2   12.61  40  0.2935  1   

Thallium-208                     0.1544         0.04654      0.1428        0.04020    0.01805                7.785  40  0.1334  1   

Thorium-232 (By Actinium-228)    0.4549         0.1061       0.4875        0.1088     0.06146          0.9   6.925  40  0.1519  1   

Thorium-234                      0.7248 U       0.6037       0.6430 U      0.6944     1.148                  NC     40  NC      1   

Uranium-235                      0.05543 U      0.04046      0.1581        0.1486     0.1213           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-011                Sampled:         04/09/13 13:19                
Type:            IDUP                          Received:        04/09/13                      
MSS Lab ID:      244631-011                    Prepared:        04/11/13 09:36                
Lab ID:          QC684771                      Analyzed:        05/06/13 07:54                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309.01 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Analyte               MSS Result     MSS TPU      Result        TPU        MDA     Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.001006 U      0.1649    -0.03318 U     0.1671     0.1354          0.9   NC     40  NC       1   

Bismuth-212                      0.5290          0.4813     0.4619        0.4756     0.2539                13.55  40  0.07016  1   

Bismuth-214                      0.3766          0.09451    0.3953        0.1022     0.04975               4.840  40  0.09494  1   

Cesium-137                       0.000007178 U   0.02747    0.0007127 U   0.01643    0.01341         0.07  NC     40  NC       1   

Cobalt-60                        0.008341 U      0.01977    0.0001545 U   0.02886    0.02375         0.03  NC     40  NC       1   

Europium-152                     0.02697 U       0.07794    0.05018 U     0.07286    0.05191         0.1   NC     40  NC       1   

Europium-154                     0.03207 U       0.07800   -0.01541 U     0.05477    0.1863          0.2   NC     40  NC       1   

Lead-212                         0.3674          0.07674    0.4198        0.08213    0.03963               13.32  40  0.3300   1   

Lead-214                         0.4949          0.1020     0.5296        0.1048     0.04323               6.774  40  0.1678   1   

Potassium-40                    12.76            1.383     13.67          1.389      0.2770                6.901  40  0.3290   1   

Protactinium-234                 0.03111 U       0.06465    0.05017 U     0.1127     0.09287               NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.3766          0.09451    0.3953        0.1022     0.04975         0.2   4.840  40  0.09494  1   

Thallium-208                     0.1613          0.04427    0.1439        0.03895    0.01507               11.44  40  0.2098   1   

Thorium-232 (By Actinium-228)    0.4723          0.1297     0.4744        0.1165     0.06578         0.9   0.4268 40  0.008205 1   

Thorium-234                      0.2716 U        0.4415     0.2796 U      0.3575     1.244                 NC     40  NC       1   

Uranium-235                      0.03357 U       0.04076    0.07657 U     0.04363    0.1169          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:38:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1060 +0.250280*Channel -5.40392e-008*Channel**2

FWHM (ch) =   3.1697 +0.001018*Channel -4.18213e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.88 -0.08%      0.91     0.91   -1.06%
977.30      244.70   244.65  0.02%      1.05     1.03    1.88%

1375.07      344.28   344.16  0.04%      1.11     1.12   -0.82%
3114.15      778.90   778.99 -0.01%      1.48     1.48   -0.04%
3854.78      964.08   964.08  0.00%      1.62     1.62   -0.06%
5632.10     1408.01  1407.99  0.00%      1.89     1.89    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:21:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0752 +0.250265*Channel -5.2192e-008*Channel**2

FWHM (ch) =   3.1949 +0.000968*Channel -3.45569e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.75      121.78   121.88 -0.08%      0.90     0.92   -2.01%
977.51      244.70   244.66  0.01%      1.05     1.03    2.50%

1375.23      344.28   344.15  0.04%      1.11     1.12   -0.43%
3114.39      778.90   778.99 -0.01%      1.47     1.47    0.34%
3855.03      964.08   964.08  0.00%      1.59     1.60   -0.79%
5632.33     1408.01  1407.99  0.00%      1.89     1.88    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:39:50

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1100 +0.250263*Channel -3.82812e-008*Channel**2

FWHM (ch) =   3.0618 +0.001057*Channel -4.39491e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.75  0.03%      0.89     0.89    0.27%
978.34      244.70   244.69  0.00%      1.00     1.01   -1.63%

1376.63      344.28   344.34 -0.02%      1.13     1.11    1.55%
3114.21      778.90   778.89  0.00%      1.48     1.48   -0.30%
3854.91      964.08   964.06  0.00%      1.62     1.62    0.01%
5631.47     1408.01  1408.02 -0.00%      1.90     1.90    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:22:26

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0984 +0.250252*Channel -3.74842e-008*Channel**2

FWHM (ch) =   3.1255 +0.001068*Channel -4.39912e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.75  0.02%      0.91     0.91   -0.31%
978.34      244.70   244.70  0.00%      1.05     1.03    1.33%

1376.60      344.28   344.33 -0.01%      1.12     1.13   -0.70%
3114.26      778.90   778.89  0.00%      1.48     1.51   -2.03%
3855.01      964.08   964.07  0.00%      1.68     1.65    1.95%
5631.56     1408.01  1408.02 -0.00%      1.93     1.93   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/4/2013  Time: 15:05:07

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1184 +0.250229*Channel -3.21199e-008*Channel**2

FWHM (ch) =   2.9453 +0.001049*Channel -3.08872e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.56%
978.74      244.70   244.76 -0.03%      0.99     0.99    0.84%

1376.38      344.28   344.23  0.01%      1.08     1.08    0.08%
3114.62      778.90   778.94 -0.00%      1.46     1.48   -1.39%
3855.05      964.08   964.05  0.00%      1.65     1.63    1.13%
5631.47     1408.01  1408.02 -0.00%      1.96     1.97   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:35:56

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1211 +0.250230*Channel -3.19812e-008*Channel**2

FWHM (ch) =   2.8896 +0.001165*Channel -5.75481e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.45%
978.73      244.70   244.75 -0.02%      0.99     0.99   -0.93%

1376.39      344.28   344.23  0.01%      1.11     1.10    1.27%
3114.65      778.90   778.95 -0.01%      1.51     1.49    1.44%
3855.01      964.08   964.04  0.00%      1.60     1.63   -1.84%
5631.44     1408.01  1408.02 -0.00%      1.91     1.90    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:27:55
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:10:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:28:55
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:11:32
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:47:25
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:24:08
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130503002_BG                                                              
Acquired: 5/3/2013 07:45:58
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.99      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130506002_BG                                                              
Acquired: 5/6/2013 07:24:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130503002_BG                                                              
Acquired: 5/3/2013 07:47:03
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.02      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130506002_BG                                                              
Acquired: 5/6/2013 07:23:28
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.01      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130503002_BG                                                              
Acquired: 5/3/2013 08:00:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.97      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130506002_BG                                                              
Acquired: 5/6/2013 07:44:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.18      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513177567

Instrument : HPGE02                           Begun : 05/03/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:27 1.0 1          
002  2_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 07:45 1.0            
003  2_20130503_003  SAMPLE  244453-002           Soil   197047 05/03/13 07:58 1.0            
004  2_20130503_004  SAMPLE  244453-007           Soil   197047 05/03/13 09:07 1.0            
005  2_20130503_005  BLANK   QC682653             Soil   196997 05/03/13 10:15 1.0            
006  2_20130503_006  BLANK   QC683070             Soil   197092 05/03/13 12:43 1.0            
007  2_20130503_007  LCS     QC683814             Soil   197276 05/03/13 13:51 1.0 2          
008  2_20130503_008  SAMPLE  244631-001           Soil   197231 05/03/13 14:46 1.0            
009  2_20130503_009  MSS     244631-004           Soil   197231 05/03/13 15:50 1.0            
010  2_20130503_010  SAMPLE  244631-013           Soil   197231 05/03/13 16:37 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513181870

Instrument : HPGE02                           Begun : 05/06/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130506_001  RCCV    QUALITY CONTROL CHEC               05/06/13 07:10 1.0 1          
002  2_20130506_002  RIB     BACKGROUND CONTAMINA               05/06/13 07:24 1.0            
003  2_20130506_003  MSS     244631-004           Soil   197231 05/06/13 07:52 1.0            
004  2_20130506_004  SAMPLE  244631-005           Soil   197231 05/06/13 09:09 1.0            
005  2_20130506_005  SAMPLE  244631-008           Soil   197231 05/06/13 09:56 1.0            
006  2_20130506_006  SAMPLE  244631-016           Soil   197231 05/06/13 11:10 1.0            
007  2_20130506_007  SAMPLE  244533-001           Soil   197163 05/06/13 12:17 1.0            
008  2_20130506_008  SAMPLE  244533-004           Soil   197163 05/06/13 13:04 1.0            
009  2_20130506_009  SAMPLE  244533-007           Soil   197163 05/06/13 14:30 1.0            
010  2_20130506_010  SAMPLE  244533-010           Soil   197163 05/06/13 15:20 1.0            
011  2_20130506_011  SAMPLE  244533-012           Soil   197163 05/06/13 16:18 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1

57 of 513



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523177568

Instrument : HPGE03                           Begun : 05/03/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130503_001     RCCV       QUALITY CONTROL CHEC                          05/03/13 07:28    1.0    1                     

002     3_20130503_002     RIB        BACKGROUND CONTAMINA                          05/03/13 07:47    1.0                          

003     3_20130503_003     SAMPLE     244453-004               Soil       197047    05/03/13 08:00    1.0                          

004     3_20130503_004     SAMPLE     244453-001               Soil       197047    05/03/13 09:14    1.0                          

005     3_20130503_005     BLANK      QC683358                 Soil       197163    05/03/13 10:42    1.0                 MASS-    

006     3_20130503_006     LCS        QC683359                 Soil       197163    05/03/13 12:41    1.0    2                     

007     3_20130503_007     BLANK      QC683813                 Soil       197276    05/03/13 13:57    1.0                          

008     3_20130503_008     SAMPLE     244631-002               Soil       197231    05/03/13 14:49    1.0                          

009     3_20130503_009     SDUP       QC684770                 Soil       197231    05/03/13 15:36    1.0                          

010     3_20130503_010     MSS        244631-011               Soil       197231    05/03/13 16:23    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523181871

Instrument : HPGE03                           Begun : 05/06/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:11    1.0    1                     

002     3_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:23    1.0                          

003     3_20130506_003     IDUP       QC684771                 Soil       197231    05/06/13 07:54    1.0                          

004     3_20130506_004     SAMPLE     244631-007               Soil       197231    05/06/13 09:10    1.0                          

005     3_20130506_005     SAMPLE     244631-009               Soil       197231    05/06/13 09:57    1.0                          

006     3_20130506_006     SAMPLE     244631-017               Soil       197231    05/06/13 11:13    1.0                          

007     3_20130506_007     SAMPLE     244533-002               Soil       197163    05/06/13 12:18    1.0                          

008     3_20130506_008     SAMPLE     244533-005               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     3_20130506_009     SAMPLE     244533-008               Soil       197163    05/06/13 14:31    1.0                          

010     3_20130506_010     MSS        244533-011               Soil       197163    05/06/13 15:22    1.0                          

011     3_20130506_011     SAMPLE     244533-013               Soil       197163    05/06/13 16:19    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633

Page 1 of 1

63 of 513



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533177587

Instrument : HPGE04                           Begun : 05/03/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:47 1.0 1          
002  4_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 08:00 1.0            
003  4_20130503_003  SAMPLE  244453-003           Soil   197047 05/03/13 09:36 1.0            
004  4_20130503_004  LCS     QC683071             Soil   197092 05/03/13 12:51 1.0 2          
005  4_20130503_005  BLANK   QC683646             Soil   197231 05/03/13 14:03 1.0            
006  4_20130503_006  SAMPLE  244631-003           Soil   197231 05/03/13 14:50 1.0            
007  4_20130503_007  SAMPLE  244631-010           Soil   197231 05/03/13 15:38 1.0            
008  4_20130503_008  SAMPLE  244631-012           Soil   197231 05/03/13 16:24 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533181884

Instrument : HPGE04                           Begun : 05/06/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:24    1.0    1                     

002     4_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:44    1.0                          

003     4_20130506_003     SAMPLE     244631-014               Soil       197231    05/06/13 07:56    1.0                          

004     4_20130506_004     SAMPLE     244631-006               Soil       197231    05/06/13 09:11    1.0                          

005     4_20130506_005     SAMPLE     244631-015               Soil       197231    05/06/13 09:58    1.0                          

006     4_20130506_006     SAMPLE     244631-018               Soil       197231    05/06/13 11:15    1.0                 MASS-    

007     4_20130506_007     SAMPLE     244533-003               Soil       197163    05/06/13 12:19    1.0                          

008     4_20130506_008     SAMPLE     244533-006               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     4_20130506_009     SAMPLE     244533-009               Soil       197163    05/06/13 14:32    1.0                          

010     4_20130506_010     SDUP       QC684240                 Soil       197163    05/06/13 15:25    1.0                 MASS-    

011     4_20130506_011     SAMPLE     244533-014               Soil       197163    05/06/13 16:20    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-MAY-2013 18:37

Batch Number : 197231                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 10-APR-2013 09:31              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244402-001                      343.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:22  GS 186                     

1      244631-001                      343.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:22  RA226     alias:244402-001 

2      244402-002                      316.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:30  GS 186                     

2      244631-002                      316.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:30  RA226     alias:244402-002 

3      244402-003                      313.37  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:39  GS 186                     

3      244631-003                      313.37  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:39  RA226     alias:244402-003 

4      244402-004                      360.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:45  GS 186                     

4      244631-004                      360.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:45  RA226     alias:244402-004 

5      244402-005                      320.28  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:52  GS 186                     

5      244631-005                      320.28  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:52  RA226     alias:244402-005 

6      244402-006                      315.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:58  GS 186                     

6      244631-006                      315.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:58  RA226     alias:244402-006 

7      244402-007                      334.36  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:04  GS 186                     

7      244631-007                      334.36  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:04  RA226     alias:244402-007 

8      244402-008                      319.96  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:11  GS 186                     

8      244631-008                      319.96  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:11  RA226     alias:244402-008 

9      244402-009                      305.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:18  GS 186                     

9      244631-009                      305.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:18  RA226     alias:244402-009 

10     244402-010                      326.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:25  GS 186                     

10     244631-010                      326.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:25  RA226     alias:244402-010 

11     244402-011                      309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:31  GS 186                     

11     244631-011                      309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:31  RA226     alias:244402-011 

12     244402-012                      306.21  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:37  GS 186                     

12     244631-012                      306.21  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:37  RA226     alias:244402-012 

13     244403-001                      334.46  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:44  GS 186                     

13     244631-013                      334.46  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:44  RA226     alias:244403-001 

14     244403-002                      330.48  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:51  GS 186                     

14     244631-014                      330.48  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:51  RA226     alias:244403-002 

15     244403-003                      338.38  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:58  GS 186                     

15     244631-015                      338.38  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:58  RA226     alias:244403-003 

16     244403-004                      348.07  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:03  GS 186                     

16     244631-016                      348.07  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:03  RA226     alias:244403-004 

17     244403-005                      305.44  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:08  GS 186                     

17     244631-017                      305.44  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:08  RA226     alias:244403-005 

18     244403-006                      290.17  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:11  GS 186                     

18     244631-018                      290.17  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:11  RA226     alias:244403-006 

19     244401-001                      276.24  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:12  GS 186                     

QC1    QC683646    BLANK               312.62  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:24  GS 186                     

QC2    QC683647    LCS                 294.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:23  GS 186                     

4      QC683648    SDUP of 244402-004  362.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:46  GS 186                     

11     QC683649    IDUP of 244402-011  309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:36  GS 186                     

4      QC684770    SDUP of 244631-004  362.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:46  RA226     alias:QC683648   

11     QC684771    IDUP of 244631-011  309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:36  RA226     alias:QC683649   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-001                Received:        04/09/13                      
Lab ID:          244631-001                    Prepared:        04/11/13 08:22                
Matrix:          Soil                          Analyzed:        05/03/13 14:46                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   343.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1246           0.1262         0.09491           0.9     
Bismuth-212                          0.7860           0.3716         0.1793                    
Bismuth-214                          0.4701           0.08559        0.03311                   
Cesium-137                          -0.003036 U       0.01754        0.01400           0.07    
Cobalt-60                            0.001088 U       0.01778        0.01443           0.03    
Europium-152                         0.01003 U        0.02253        0.05479           0.1     
Europium-154                         0.006241 U       0.01008        0.1707            0.2     
Lead-212                             0.4795           0.07375        0.03723                   
Lead-214                             0.4416           0.08350        0.04655                   
Potassium-40                         9.574            1.002          0.2892                    
Protactinium-234                    -0.09894 U        0.1270         0.1004                    
Radium-226 (By Bismuth-214)          0.4701           0.08559        0.03311           0.2     
Thallium-208                         0.2043           0.04276        0.01654                   
Thorium-232 (By Actinium-228)        0.6135           0.1462         0.07142           0.9     
Thorium-234                          1.027            1.263          0.9829                    
Uranium-235                          0.08338 U        0.1741         0.1391            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-001                   Client ID : 12-PCT-320-001        

Seqnum : 1513177567008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130503_008                                Batch         : 197231                       Time      : 03-MAY-2013 14:46     

Cal    : 03-MAY-2013 07:38:43,09-JAN-2013 12:22:14     Caldate       : 03-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 343.29 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1246            0.09491     0.9      .12624           .12657           0.015        u        

Bismuth-212                         0.7860            0.1793               .37161           .37379           -0.0057      u        

Bismuth-214                         0.4701            0.03311              .085586          .088215          0.0099       u        

Cesium-137                          -0.003036         0.01400     0.07     .017544          .017544          -0.0025      u        

Cobalt-60                           0.001088          0.01443     0.03     .017782          .017782          -0.00075     u        

Europium-152                        0.01003           0.05479     0.1      .022532          .02254           0.0051       u        

Europium-154                        0.006241          0.1707      0.2      .010084          .010089          0.018        u        

Lead-212                            0.4795            0.03723              .07375           .083736          0.021        u        

Lead-214                            0.4416            0.04655              .083501          .087044          0.0015       u        

Potassium-40                        9.574             0.2892               1.002            1.1115           -0.17        u        

Protactinium-234                    -0.09894          0.1004               .127             .12937           0.0086       u        

Radium-226 (By Bismuth-214)         0.4701            0.03311     0.2      .085586          .088215          0.0099       u        

Thallium-208                        0.2043            0.01654              .042758          .044745          0.0028       u        

Thorium-232 (By Actinium-228)       0.6135            0.07142     0.9      .14619           .1528            0.035        u        

Thorium-234                         1.027             0.9829               1.2629           1.2667           0.013        u        

Uranium-235                         0.08338           0.1391      0.18     .17408           .17416           0.035        u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-001          
Sample Description: 244631-001, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130503_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 11:30            Live Time: 2700   sec

Acquisition Time: 5/3/2013 14:46:49         Real Time: 2703   sec
Analysis Time: 5/3/2013 15:31            Dead Time: 0.11   %

Analysis Quantity: 3.433E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.135E-01      1.462E-01      1.528E-01      7.142E-02
Am-241    #      1.246E-01      1.262E-01      1.266E-01      9.491E-02
Bi-212           7.860E-01      3.716E-01      3.738E-01      1.793E-01
Bi-214           4.701E-01      8.559E-02      8.821E-02      3.311E-02
Co-60     #AB    1.088E-03      1.778E-02      1.778E-02      1.443E-02
Cs-137    #AB   -3.036E-03      1.754E-02      1.754E-02      1.400E-02
Eu-152    #AB    1.003E-02      2.253E-02      2.254E-02      5.479E-02
Eu-154    #AB    6.241E-03      1.008E-02      1.009E-02      1.707E-01
K-40             9.574E+00      1.002E+00      1.112E+00      2.892E-01
Pa-234    #AB   -9.894E-02      1.270E-01      1.294E-01      1.004E-01
Pb-212           4.795E-01      7.375E-02      8.374E-02      3.723E-02
Pb-214           4.416E-01      8.350E-02      8.704E-02      4.655E-02
Ra-226     AB    2.064E-01      4.649E-01      4.651E-01      3.703E-01
Th-234    #      1.027E+00      1.263E+00      1.267E+00      9.829E-01
Tl-208           2.043E-01      4.276E-02      4.474E-02      1.654E-02
U-235      AB    8.338E-02      1.741E-01      1.742E-01      1.391E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.403E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:31:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_008.An1               

Sample description                                             
244631-001, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130503_008.An1

Acquisition information
Start time:                 5/3/2013 14:46:49
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4329E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4329E+02) = 

7.8729E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:31:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 11:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1138

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.60       23.  50.65   0.85  1.520E-02    59.54  35.920  1.246E-01 Am241 
63.61       25.  61.46   0.86  1.866E-02    63.30   3.750  1.027E+00 Th234 

63.30   3.750  1.027E+00 Th234 
74.75       74.  23.98   0.87  2.839E-02
77.17      134.  13.83   0.87  3.020E-02
87.30       53.  29.48   0.83  3.672E-02
93.10       49.  30.90   0.75  3.990E-02    93.35   5.760  6.166E-01 U235  

93.35   4.100  8.663E-01 Ac228 
93.12       43.  37.33   0.89  3.990E-02    93.35   5.760  5.438E-01 U235  

93.35   4.100  7.639E-01 Ac228 
92.59   4.343  7.279E-01 Th234 

104.28       18.  57.35   0.59  4.432E-02
121.54        9. 165.64   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.87       16. 104.38   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
185.71       34.  38.70   0.98  4.819E-02   185.72  57.000  3.618E-02 U235  
186.20       12. 112.60   0.98  4.815E-02   186.21   3.555    PBC<MDA Ra226 
238.56      316.   7.55   0.80  4.318E-02   238.63  43.600  4.795E-01 Pb212 
241.78       61.  26.23   0.41  4.285E-02   242.00   7.268  5.677E-01 Pb214 
277.57       25.  40.83   0.52  3.962E-02   277.37   6.600  2.787E-01 Tl208 
295.16      102.  15.06   0.83  3.814E-02   295.22  18.414  4.019E-01 Pb214 
299.65       11.  83.54   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.21       78.  19.36   1.20  3.494E-02   338.32  11.400  5.711E-01 Ac228 
351.81      198.  10.02   1.16  3.405E-02   351.93  35.600  4.622E-01 Pb214 
583.32      146.  10.47   0.91  2.416E-02   583.19  85.000  2.073E-01 Tl208 
609.21      172.   8.71   1.61  2.345E-02   609.31  45.490  4.701E-01 Bi214 
727.24       37.  23.64   1.13  2.078E-02   727.33   6.650  7.744E-01 Bi212 
786.47        9.  84.90   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.97       14.  53.07   1.54  1.851E-02   860.53  12.400  1.835E-01 Tl208 
911.23      101.  13.90   0.69  1.779E-02   911.20  26.200  6.319E-01 Ac228 
945.52        4. 213.89   1.60  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.87       30.  35.51   1.62  1.704E-02   968.96  15.900  3.189E-01 Ac228 
996.15        7. 102.61   1.64  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.147E-01 Eu154 
1120.27       50.  15.92   1.57  1.535E-02  1120.29  14.910  6.305E-01 Bi214 
1334.50        0. 817.60   1.85  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1405.81        3. 193.92   1.89  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      434.   5.01   1.64  1.254E-02  1460.82  10.550  9.574E+00 K40   
1620.49        3. 112.34   2.00  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.34       11.  35.85   2.06  1.069E-02  1764.49  15.310  2.015E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.84       116.        74. 2.607E+03   47.28   1.165  -      s 
308.33    77.27       125.       129. 4.285E+03   31.99   0.780  -      s 
348.42    87.30        90.        53. 1.438E+03   58.95   0.831  -        
416.26   104.28        50.        18. 4.175E+02  114.69   0.595  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.73    58.60        58.        23.     0.009   101.29   0.853s
Th-234    253.76    63.61       103.        25.     0.009   122.92   0.857s
Th-234    373.63    93.61       147.        -2.    -0.001  1947.65   0.886 
U-235     372.59    93.35       107.        43.     0.016    74.65   0.887D
Ac-228    372.59    93.35        80.        49.     0.018    61.79   0.754D
Eu-152    485.25   121.54       109.         9.     0.003   331.27   0.915s
Eu-154    490.21   122.78       128.       -10.    -0.004   334.51   0.916s
Pa-234    523.78   131.18       178.       -31.    -0.011   128.37   0.924s
U-235     574.50   143.87       126.        16.     0.006   208.77   0.936s
U-235     651.81   163.22       117.        -4.    -0.001   813.46   0.955s
U-235     741.74   185.72        95.        34.     0.013    77.39   0.976D
Ra-226    743.71   186.21        87.        12.     0.004   225.19   0.977D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     819.79   205.25       139.       -18.    -0.007   190.85   0.995s
Pb-212    952.96   238.56       106.       310.     0.115    15.09   0.798 
Pb-214    965.83   241.78        86.        61.     0.022    52.45   0.414s
Tl-208   1108.87   277.57        36.        25.     0.009    81.66   0.523s
Pb-214   1179.21   295.16        56.        97.     0.036    30.11   0.831 
Pb-212   1197.13   299.65        53.        11.     0.004   167.08   1.083s
Ac-228   1351.32   338.21        50.        78.     0.029    38.72   1.202 
Eu-152   1375.34   344.22        54.        -5.    -0.002   440.74   1.123s
Pb-214   1405.66   351.81        69.       192.     0.071    20.03   1.159 
Pa-234   2277.98   569.96        41.        -2.    -0.001   738.25   1.318s
Tl-208   2331.42   583.32        25.       146.     0.054    20.93   0.912s
Bi-214   2434.98   609.21        27.       172.     0.064    17.41   1.612s
Cs-137   2631.14   658.25        15.        -2.    -0.001   577.90   1.392s
Eu-154   2897.43   724.82        45.        -9.    -0.003   215.97   1.441s
Bi-212   2907.11   727.24        13.        37.     0.014    47.28   1.128 
Eu-152   3112.49   778.58        26.        -4.    -0.001   415.29   1.483s
Bi-212   3144.06   786.47        23.         9.     0.003   169.79   1.488 
Tl-208   3442.18   860.97        22.        14.     0.005   106.14   1.544s
Eu-154   3493.88   873.89        31.        -7.    -0.002   249.62   1.553s
Ac-228   3643.28   911.23        24.       101.     0.037    27.79   0.688s
Pa-234   3780.52   945.52        29.         4.     0.001   427.79   1.605s
Eu-152   3848.92   962.61        32.        -6.    -0.002   259.84   1.617s
Ac-228   3873.96   968.87        41.        30.     0.011    71.02   1.621s
Eu-154   3983.16   996.15        21.         7.     0.003   205.21   1.640s
Eu-154   4015.33  1004.19        24.        -3.    -0.001   423.29   1.645s
Eu-152   4452.22  1113.34        27.        -4.    -0.001   406.78   1.716s
Bi-214   4479.97  1120.27         6.        50.     0.018    31.85   1.575 
Eu-154   5091.44  1272.99        23.        -5.    -0.002   298.80   1.816s
Co-60    5337.74  1334.50         8.         0.     0.000  1635.20   1.850s
Eu-152   5623.34  1405.81        13.         3.     0.001   387.83   1.892s
K-40     5843.62  1460.80        32.       434.     0.161    10.02   1.641 
Bi-212   6483.37  1620.49         6.         3.     0.001   224.67   2.000s
Bi-214   7059.78  1764.34        13.        11.     0.004    71.71   2.064s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1347E-01                                      5.12E+12             
911.20 6.319E-01  (  7.142E-02 1.39E+01 2.62E+01 G  
968.96 3.189E-01 -   1.597E-01 3.55E+01 1.59E+01 G  
338.32 5.711E-01  (  1.206E-01 1.94E+01 1.14E+01 G  

Energy duplication    
93.35 8.663E-01     3.724E-01 3.09E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2463E-01                                      1.58E+05             
59.54 1.246E-01 &(  9.491E-02 5.06E+01 3.59E+01 G  

Bi-212   N   7.8599E-01                                      5.12E+12             
727.33 7.744E-01  (  1.793E-01 2.36E+01 6.65E+00 G  
785.37 1.152E+00  (  1.477E+00 8.49E+01 1.11E+00 G  

1620.74 5.679E-01 ?(  9.199E-01 1.12E+02 1.51E+00 G  

Bi-214   N   4.7009E-01                                      5.84E+05             
609.31 4.701E-01 *(P 3.311E-02 8.71E+00 4.55E+01 G  

1120.29 6.305E-01 + P 6.961E-02 1.59E+01 1.49E+01 G  
1764.49 2.015E-01 - P 1.496E-01 3.59E+01 1.53E+01 G  

Co-60    T   1.0875E-03                                      1.93E+03             
1332.49 1.087E-03 ?(  1.443E-02 8.18E+02 1.00E+02 G  
1173.23-1.554E-04 %   1.762E-02 6.89E+03 9.98E+01 G  

Cs-137   I  -3.0358E-03                                      1.10E+04             
661.66-3.036E-03 ?(  1.400E-02 2.89E+02 8.50E+01 G  

Eu-152   I   1.0028E-02                                      4.94E+03             
344.28-1.542E-02 ?(  5.479E-02 2.20E+02 2.66E+01 G  
121.78 1.931E-02 ?(  5.161E-02 1.66E+02 2.84E+01 G  
778.90-4.108E-02 +   1.360E-01 2.08E+02 1.30E+01 G  
964.08-7.572E-02 +   1.544E-01 1.30E+02 1.45E+01 G  

1112.08-5.263E-02 +   1.705E-01 2.03E+02 1.34E+01 G  
1408.01 2.984E-02 ?(  9.061E-02 1.94E+02 2.09E+01 G  

Eu-154   I   6.2409E-03                                      3.14E+03             
873.18-8.732E-02 ?(  1.707E-01 1.25E+02 1.22E+01 G  
123.07-1.452E-02 +   3.926E-02 1.67E+02 4.04E+01 G  

1274.43-2.845E-02 +   6.663E-02 1.49E+02 3.49E+01 G  
723.30-6.488E-02 +   1.099E-01 1.08E+02 2.00E+01 G  

1004.72-3.348E-02 +   1.128E-01 2.12E+02 1.79E+01 G  
996.25 1.147E-01 ?(  1.799E-01 1.03E+02 1.05E+01 G  

K-40     N   9.5742E+00                                      4.57E+11             
1460.82 9.574E+00  (P 2.892E-01 5.01E+00 1.06E+01 G  

Pa-234   N  -9.8939E-02                                      1.63E+12             
131.30-9.894E-02 ?(  1.004E-01 6.42E+01 1.82E+01 G  
569.50-3.171E-02 +   1.900E-01 3.69E+02 9.30E+00 G  
946.00 4.583E-02 +   1.566E-01 2.14E+02 1.35E+01 G  
880.52 1.267E-03 &   1.795E-01 8.60E+03 1.05E+01 G  
883.24 0.000E+00 +   1.818E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.7954E-01                                      5.12E+12             
238.63 4.795E-01  (P 3.723E-02 7.55E+00 4.36E+01 G  
300.09 2.788E-01 - P 4.104E-01 8.35E+01 3.18E+00 G  

Pb-214   N   4.4164E-01                                      5.84E+05             
351.93 4.622E-01  (P 4.655E-02 1.00E+01 3.56E+01 G  
295.22 4.019E-01  (P 7.256E-02 1.51E+01 1.84E+01 G  
242.00 5.677E-01 + P 2.027E-01 2.62E+01 7.27E+00 G  

Ra-226   N   2.0643E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.064E-01 }(  3.703E-01 1.13E+02 3.56E+00 G  

Th-234   N   1.0274E+00                                      1.63E+12             
63.30 1.027E+00 @(  9.829E-01 6.15E+01 3.75E+00 G  
92.59-3.000E-02 -   4.799E-01 9.74E+02 4.34E+00 G  

Tl-208   N   2.0427E-01                                      5.12E+12             
583.19 2.073E-01  (  1.654E-02 1.05E+01 8.50E+01 G  
277.37 2.787E-01 +   1.559E-01 4.08E+01 6.60E+00 G  
860.53 1.835E-01 ?(  1.394E-01 5.31E+01 1.24E+01 G  

U-235    N   8.3383E-02                                      2.57E+11             
143.77 8.338E-02 ?(  1.391E-01 1.04E+02 1.09E+01 G  
205.32-2.257E-01 +   3.438E-01 9.54E+01 5.02E+00 G  
163.36-4.375E-02 &   2.908E-01 4.07E+02 5.08E+00 G  
185.72 3.618E-02 }   2.405E-02 3.87E+01 5.70E+01 G  

Energy duplication    
93.35 5.438E-01     3.051E-01 3.73E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.60        58.        23.     0.009   101.29   1.246E-01   
Th-234      63.61       103.        25.     0.009   122.92   1.027E+00   
Th-234      93.61       147.        -2.    -0.001  1947.65  -3.000E-02   
Eu-152     121.54       109.         9.     0.003   331.27   1.931E-02   
Eu-154     122.78       128.       -10.    -0.004   334.51  -1.452E-02   
Pa-234     131.18       178.       -31.    -0.011   128.37  -9.894E-02   
Eu-152     344.22        54.        -5.    -0.002   440.74  -1.542E-02   
Pa-234     569.96        41.        -2.    -0.001   738.25  -3.171E-02   
Cs-137     658.25        15.        -2.    -0.001   577.90  -3.036E-03   
Eu-154     724.82        45.        -9.    -0.003   215.97  -6.488E-02   
Eu-152     778.58        26.        -4.    -0.001   415.29  -4.108E-02   
Eu-154     873.89        31.        -7.    -0.002   249.62  -8.732E-02   
Pa-234     945.52        29.         4.     0.001   427.79   4.583E-02   
Eu-152     962.61        32.        -6.    -0.002   259.84  -7.572E-02   
Eu-154     996.15        21.         7.     0.003   205.21   1.147E-01   
Eu-154    1004.19        24.        -3.    -0.001   423.29  -3.348E-02   
Eu-152    1113.34        27.        -4.    -0.001   406.78  -5.263E-02   
Eu-154    1272.99        23.        -5.    -0.002   298.80  -2.845E-02   
Co-60     1334.50         8.         0.     0.000  1635.20   1.087E-03   
Eu-152    1405.81        13.         3.     0.001   387.83   2.984E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1347E-01    6.1347E-01   1.4619E-01    1.5280E-01  7.142E-02
Am-241 #     1.2462E-01    1.2463E-01   1.2624E-01    1.2657E-01  9.491E-02
Bi-212       7.8599E-01    7.8599E-01   3.7161E-01    3.7379E-01  1.793E-01
Bi-214       4.7008E-01    4.7009E-01   8.5586E-02    8.8215E-02  3.311E-02
Co-60  #A    1.0781E-03    1.0875E-03   1.7782E-02    1.7782E-02  1.443E-02
Cs-137 #A   -3.0312E-03   -3.0358E-03   1.7544E-02    1.7544E-02  1.400E-02
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Eu-152 #A    9.9938E-03    1.0028E-02   2.2532E-02    2.2540E-02  5.479E-02
Eu-154 #A    6.2077E-03    6.2409E-03   1.0084E-02    1.0089E-02  1.707E-01
K-40         9.5742E+00    9.5742E+00   1.0020E+00    1.1115E+00  2.892E-01
Pa-234 #A   -9.8939E-02   -9.8939E-02   1.2700E-01    1.2937E-01  1.004E-01
Pb-212       4.7954E-01    4.7954E-01   7.3750E-02    8.3736E-02  3.723E-02
Pb-214       4.4163E-01    4.4164E-01   8.3501E-02    8.7044E-02  4.655E-02
Ra-226  A    2.0643E-01    2.0643E-01   4.6487E-01    4.6508E-01  3.703E-01
Th-234 #     1.0274E+00    1.0274E+00   1.2629E+00    1.2667E+00  9.829E-01
Tl-208       2.0427E-01    2.0427E-01   4.2758E-02    4.4745E-02  1.654E-02
U-235   A    8.3383E-02    8.3383E-02   1.7408E-01    1.7416E-01  1.391E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2034.8 keV)     1.257E+01  pCi/g         
Total Decayed Activity (  205.3 to  2034.8 keV) 1.2569216E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-002                Received:        04/09/13                      
Lab ID:          244631-002                    Prepared:        04/11/13 08:30                
Matrix:          Soil                          Analyzed:        05/03/13 14:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   316.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:36                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.008269 U       0.1338         0.1096            0.9    
Bismuth-212                          0.02306 U        0.3625         0.2192                   
Bismuth-214                          0.1365           0.06552        0.04041                  
Cesium-137                          -0.006705 U       0.02623        0.02087           0.07   
Cobalt-60                            0.002297 U       0.009607       0.02575           0.03   
Europium-152                         0.01776 U        0.05888        0.04823           0.1    
Europium-154                         0.02681 U        0.06064        0.1899            0.2    
Lead-212                             0.07019          0.04625        0.03175                  
Lead-214                             0.1512           0.06954        0.04013                  
Potassium-40                        14.93             1.249          0.2741                   
Protactinium-234                     0.01390 U        0.05789        0.07140                  
Radium-226 (By Bismuth-214)          0.1365           0.06552        0.04041           0.2    
Thallium-208                         0.03770          0.03910        0.01810                  
Thorium-232 (By Actinium-228)        0.08815          0.1024         0.08100           0.9    
Thorium-234                          0.04970 U        0.3404         0.8907                   
Uranium-235                          0.02344 U        0.03134        0.09889           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244631-002                   Client ID : 12-PCT-320-002        

Seqnum : 1523177568008.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130503_008                                Batch         : 197231                       Time      : 03-MAY-2013 14:49     

Cal    : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15     Caldate       : 03-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 316.51 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.008269          0.1096      0.9      .13382           .13382           0.015        u        

Bismuth-212                         0.02306           0.2192               .36245           .36245           -0.0057      u        

Bismuth-214                         0.1365            0.04041              .065521          .065807          0.0099       u        

Cesium-137                          -0.006705         0.02087     0.07     .026234          .026236          -0.0025      u        

Cobalt-60                           0.002297          0.02575     0.03     .0096068         .0096074         -0.00075     u        

Europium-152                        0.01776           0.04823     0.1      .058876          .058882          0.0051       u        

Europium-154                        0.02681           0.1899      0.2      .060636          .060652          0.018        u        

Lead-212                            0.07019           0.03175              .046245          .046523          0.021        u        

Lead-214                            0.1512            0.04013              .069535          .069893          0.0015       u        

Potassium-40                        14.93             0.2741               1.2487           1.4561           -0.17        u        

Protactinium-234                    0.01390           0.07140              .057891          .057994          0.0086       u        

Radium-226 (By Bismuth-214)         0.1365            0.04041     0.2      .065521          .065807          0.0099       u        

Thallium-208                        0.03770           0.01810              .039098          .039173          0.0028       u        

Thorium-232 (By Actinium-228)       0.08815           0.08100     0.9      .10238           .10258           0.035        u        

Thorium-234                         0.04970           0.8907               .34037           .3404            0.013        u        

Uranium-235                         0.02344           0.09889     0.18     .031338          .03137           0.035        u        

u=use  

Page 1 of 1                                                                                                           1523177568008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-002          
Sample Description: 244631-002, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130503_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 11:36            Live Time: 2700   sec

Acquisition Time: 5/3/2013 14:49:01         Real Time: 2704   sec
Analysis Time: 5/3/2013 15:34            Dead Time: 0.14   %

Analysis Quantity: 3.165E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      8.815E-02      1.024E-01      1.026E-01      8.100E-02
Am-241    #AB    8.269E-03      1.338E-01      1.338E-01      1.096E-01
Bi-212    #AB    2.306E-02      3.625E-01      3.625E-01      2.192E-01
Bi-214           1.365E-01      6.552E-02      6.581E-02      4.041E-02
Co-60     #AB    2.297E-03      9.607E-03      9.607E-03      2.575E-02
Cs-137    #AB   -6.705E-03      2.623E-02      2.624E-02      2.087E-02
Eu-152    #AB    1.776E-02      5.888E-02      5.888E-02      4.823E-02
Eu-154    #AB    2.681E-02      6.064E-02      6.065E-02      1.899E-01
K-40             1.493E+01      1.249E+00      1.456E+00      2.741E-01
Pa-234    #AB    1.390E-02      5.789E-02      5.799E-02      7.140E-02
Pb-212           7.019E-02      4.625E-02      4.652E-02      3.175E-02
Pb-214           1.512E-01      6.953E-02      6.989E-02      4.013E-02
Ra-226    #AB    3.021E-01      3.990E-01      3.993E-01      3.039E-01
Th-234     AB    4.970E-02      3.404E-01      3.404E-01      8.907E-01
Tl-208    #      3.770E-02      3.910E-02      3.917E-02      1.810E-02
U-235     #AB    2.344E-02      3.134E-02      3.137E-02      9.889E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.588E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:34:11
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

Sample description                                             
244631-002, 197231                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130503_008.An1

Acquisition information
Start time:                 5/3/2013 14:49:01
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1651E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1651E+02) = 

8.5391E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:34:11
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 11:36:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    8 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0609

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.25        1. 809.14   0.83  1.345E-02    59.54  35.920    PBC<MDA Am241 
77.17       24.  41.11   0.70  2.764E-02
92.57        4. 342.46   0.86  3.682E-02    92.59   4.343    PBC<MDA Th234 
122.26        5. 228.36   0.89  4.597E-02   121.78  28.410    PBC<MDA Eu152 
122.92        4. 279.45   0.89  4.618E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  7.612E-03 Eu154 
186.01       16.  66.02   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.021E-01 Ra226 
186.03       16.  66.86   0.96  4.662E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  3.048E-01 Ra226 
206.11       10. 121.60   0.98  4.503E-02   205.32   5.020    PBC<MDA U235  
238.61       48.  27.68   0.81  4.202E-02   238.63  43.600  7.019E-02 Pb212 
241.98       22.  50.37   0.60  4.172E-02   242.00   7.268  2.288E-01 Pb214 
278.30        6. 149.92   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.10       24.  43.45   0.39  3.721E-02   295.22  18.414  1.109E-01 Pb214 
300.31       13.  62.41   1.07  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.32       -1. 657.75   1.10  3.412E-02   338.32  11.400    PBC<MDA Ac228 
352.01       58.  20.24   1.27  3.324E-02   351.93  35.600  1.562E-01 Pb214 
583.16       15.  51.86   1.32  2.357E-02   583.19  85.000  2.432E-02 Tl208 
609.26       40.  18.48   1.34  2.287E-02   609.31  45.490  1.223E-01 Bi214 
778.58        3. 207.34   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.42        1. 842.37   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
859.97        8.  91.29   1.54  1.803E-02   860.53  12.400    PBC<MDA Tl208 
883.29        3. 208.17   1.56  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.38       13.  50.58   1.58  1.732E-02   911.20  26.200  8.814E-02 Ac228 
968.97        7.  98.75   1.62  1.658E-02   968.96  15.900    PBC<MDA Ac228 
995.86        5. 113.09   1.64  1.626E-02   996.25  10.500    PBC<MDA Eu154 
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:34:11
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
996.25  10.500  9.791E-02 Eu154 

1120.69       13.  51.00   1.73  1.494E-02  1120.29  14.910  1.796E-01 Bi214 
1173.00        4. 209.16   1.76  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1275.57        6. 113.71   1.83  1.356E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  3.698E-02 Eu154 
1406.93        3. 165.75   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.94      626.   4.05   2.15  1.219E-02  1460.82  10.550  1.493E+01 K40   
1764.66       29.  17.68   0.67  1.039E-02  1764.49  15.310  5.754E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.79    77.17        40.        24. 8.865E+02   82.22   0.703  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    245.21    61.25        52.         1.     0.000  1618.28   0.829s
Th-234    370.37    92.57        74.         4.     0.001   684.91   0.863 
Eu-152    488.99   122.26        75.         5.     0.002   456.71   0.892s
Eu-154    491.63   122.92        76.         4.     0.002   558.89   0.894s
Pa-234    522.34   130.60        69.        -2.    -0.001  1136.20   0.902s
U-235     582.73   145.71        50.        -1.    -0.001  1397.37   0.915s
U-235     652.81   163.25        87.        -2.    -0.001  1210.75   0.934s
U-235     743.86   186.03        49.        16.     0.006   133.72   0.956s
Ra-226    743.77   186.01        47.        16.     0.006   132.05   0.957s
U-235     824.10   206.11        73.        10.     0.004   243.20   0.976s
Pb-212    954.03   238.61        62.        41.     0.015    55.35   0.810 
Pb-214    967.50   241.98        42.        22.     0.008   100.74   0.599s
Tl-208   1112.67   278.30        41.         6.     0.002   299.83   1.046s
Pb-214   1179.82   295.10        52.        24.     0.009    86.90   0.393s
Pb-212   1200.65   300.31        38.        13.     0.005   124.81   1.067 
Pb-214   1407.32   352.01        42.        58.     0.022    40.48   1.274 
Tl-208   2331.45   583.16        24.        15.     0.006   103.72   1.322s
Bi-214   2435.85   609.26        33.        40.     0.015    36.96   1.344s
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:34:11
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2642.50   660.94        27.        -4.    -0.001   391.29   1.388s
Eu-154   2891.29   723.15        30.        -5.    -0.002   344.90   1.438s
Eu-152   3112.96   778.58        17.         3.     0.001   414.67   1.482s
Bi-212   3140.34   785.42        16.         1.     0.000  1684.74   1.487s
Tl-208   3438.51   859.97        21.         8.     0.003   182.59   1.545s
Pa-234   3522.73   881.02        24.        -5.    -0.002   272.87   1.560s
Pa-234   3531.79   883.29        17.         3.     0.001   416.34   1.562s
Ac-228   3644.15   911.38        25.        13.     0.005   101.16   1.582s
Eu-152   3860.70   965.51        25.        -4.    -0.001   365.07   1.621s
Ac-228   3874.57   968.97        23.         7.     0.003   197.50   1.624s
Eu-154   3982.13   995.86        15.         5.     0.002   226.19   1.644s
Eu-154   4019.99  1005.32        20.        -1.    -0.001   892.90   1.650s
Bi-214   4481.56  1120.69        28.        13.     0.005   101.99   1.728s
Co-60    4690.87  1173.00        30.         4.     0.001   418.32   1.763s
Eu-154   5101.35  1275.57        17.         6.     0.002   227.43   1.826s
Co-60    5330.66  1332.87        21.        -2.    -0.001   839.05   1.861s
Eu-152   5627.11  1406.93        11.         3.     0.001   331.50   1.904s
K-40     5843.30  1460.94        23.       607.     0.225     8.11   2.145 
Bi-214   7059.31  1764.66         3.        29.     0.011    35.36   0.666s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.8153E-02                                      5.12E+12             
911.20 8.814E-02 ?(P 8.100E-02 5.06E+01 2.62E+01 G  
968.96 8.817E-02 ?(  1.331E-01 9.87E+01 1.59E+01 G  
338.32-5.162E-03 & P 1.398E-01 6.58E+02 1.14E+01 G  

Energy duplication    
93.35-7.093E-03 &   3.954E-01 3.39E+03 4.10E+00 XA 

Am-241   I   8.2690E-03                                      1.58E+05             
59.54 8.269E-03 &(  1.096E-01 8.09E+02 3.59E+01 G  

Bi-212   N   2.3055E-02                                      5.12E+12             
727.33 1.009E-02 %(  2.192E-01 1.33E+03 6.65E+00 G  
785.37 1.007E-01 ?(  1.383E+00 8.42E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.362E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.3645E-01                                      5.84E+05             
609.31 1.223E-01 ?(P 4.041E-02 1.85E+01 4.55E+01 G  

1120.29 1.796E-01 ?(P 1.737E-01 5.10E+01 1.49E+01 G  
1764.49 5.754E-01 + P 8.084E-02 1.77E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 15:34:11
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   2.2965E-03                                      1.93E+03             
1332.49-3.796E-03 ?(  2.575E-02 4.20E+02 1.00E+02 G  
1173.23 8.397E-03 ?(  2.805E-02 2.09E+02 9.98E+01 G  

Cs-137   I  -6.7045E-03                                      1.10E+04             
661.66-6.705E-03 ?(  2.087E-02 1.96E+02 8.50E+01 G  

Eu-152   I   1.7760E-02                                      4.94E+03             
344.28-1.269E-03 %(  4.823E-02 2.31E+03 2.66E+01 G  
121.78 1.330E-02 ?(  4.914E-02 2.28E+02 2.84E+01 G  
778.90 3.666E-02 &(  1.201E-01 2.07E+02 1.30E+01 G  
964.08-5.285E-02 &   1.529E-01 1.83E+02 1.45E+01 G  

1112.08-7.182E-03 %   1.842E-01 1.56E+03 1.34E+01 G  
1408.01 3.635E-02 ?(  9.305E-02 1.66E+02 2.09E+01 G  

Eu-154   I   2.6808E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.899E-01 1.00E+03 1.22E+01 G  
123.07 7.612E-03 &(  3.454E-02 2.79E+02 4.04E+01 G  

1274.43 3.698E-02 &(  6.424E-02 1.14E+02 3.49E+01 G  
723.30-3.648E-02 +   9.985E-02 1.72E+02 2.00E+01 G  

1004.72-1.586E-02 +   1.146E-01 4.46E+02 1.79E+01 G  
996.25 9.791E-02 ?(  1.683E-01 1.13E+02 1.05E+01 G  

K-40     N   1.4932E+01                                      4.57E+11             
1460.82 1.493E+01  (P 2.741E-01 4.05E+00 1.06E+01 G  

Pa-234   N   1.3904E-02                                      1.63E+12             
131.30-7.686E-03 ?(  7.140E-02 5.68E+02 1.82E+01 G  
569.50-3.405E-03 %   1.777E-01 3.17E+03 9.30E+00 G  
946.00-3.575E-04 %   1.711E-01 2.91E+04 1.35E+01 G  
880.52-9.076E-02 +   1.935E-01 1.36E+02 1.05E+01 G  
883.24 5.441E-02 ?(  1.792E-01 2.08E+02 9.70E+00 G  

Pb-212   N   7.0189E-02                                      5.12E+12             
238.63 7.019E-02  (P 3.175E-02 2.77E+01 4.36E+01 G  
300.09 3.449E-01 + P 3.869E-01 6.24E+01 3.18E+00 G  

Pb-214   N   1.5123E-01                                      5.84E+05             
351.93 1.562E-01  (P 4.013E-02 2.02E+01 3.56E+01 G  
295.22 1.109E-01  (P 7.753E-02 4.34E+01 1.84E+01 G  
242.00 2.288E-01  (P 1.576E-01 5.04E+01 7.27E+00 G  

Ra-226   N   3.0213E-01                                      5.84E+05             
186.21 3.021E-01 &(  3.039E-01 6.60E+01 3.56E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   4.9695E-02                                      1.63E+12             
63.30 2.494E-02 %(  8.907E-01 2.17E+03 3.75E+00 G  
92.59 7.107E-02  (  3.962E-01 3.42E+02 4.34E+00 G  

Tl-208   N   3.7696E-02                                      5.12E+12             
583.19 2.432E-02 &(  1.810E-02 5.19E+01 8.50E+01 G  
277.37 7.727E-02  (  1.839E-01 1.50E+02 6.60E+00 G  
860.53 1.084E-01 ?(  1.497E-01 9.13E+01 1.24E+01 G  

U-235    N   2.3436E-02                                      2.57E+11             
143.77-8.653E-03 ?(  9.889E-02 6.99E+02 1.09E+01 G  
205.32 1.438E-01 ?(  2.784E-01 1.22E+02 5.02E+00 G  
163.36-2.852E-02 +   2.827E-01 6.05E+02 5.08E+00 G  
185.72 1.900E-02 ?(  1.940E-02 6.69E+01 5.70E+01 G  

Energy duplication    
93.35-5.049E-03 &   2.815E-01 3.39E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_008.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.25        52.         1.     0.000  1618.28   8.269E-03   
Eu-152     122.26        75.         5.     0.002   456.71   1.330E-02   
Eu-154     122.92        76.         4.     0.002   558.89   7.612E-03   
Pa-234     130.60        69.        -2.    -0.001  1136.20  -7.686E-03   
U-235      145.71        50.        -1.    -0.001  1397.37  -8.653E-03   
U-235      163.25        87.        -2.    -0.001  1210.75  -2.852E-02   
U-235      186.03        49.        16.     0.006   133.72   1.900E-02   
Ra-226     186.01        47.        16.     0.006   132.05   3.021E-01   
U-235      206.11        73.        10.     0.004   243.20   1.438E-01   
Tl-208     278.30        41.         6.     0.002   299.83   7.727E-02   
Tl-208     583.16        24.        15.     0.006   103.72   2.432E-02   
Cs-137     660.94        27.        -4.    -0.001   391.29  -6.705E-03   
Eu-154     723.15        30.        -5.    -0.002   344.90  -3.648E-02   
Eu-152     778.58        17.         3.     0.001   414.67   3.666E-02   
Bi-212     785.42        16.         1.     0.000  1684.74   1.007E-01   
Tl-208     859.97        21.         8.     0.003   182.59   1.084E-01   
Pa-234     881.02        24.        -5.    -0.002   272.87  -9.076E-02   
Pa-234     883.29        17.         3.     0.001   416.34   5.441E-02   
Eu-152     965.51        25.        -4.    -0.001   365.07  -5.285E-02   
Eu-154     995.86        15.         5.     0.002   226.19   9.791E-02   
Eu-154    1005.32        20.        -1.    -0.001   892.90  -1.586E-02   
Co-60     1173.00        30.         4.     0.001   418.32   8.397E-03   
Eu-154    1275.57        17.         6.     0.002   227.43   3.698E-02   
Co-60     1332.87        21.        -2.    -0.001   839.05  -3.796E-03   
Eu-152    1406.93        11.         3.     0.001   331.50   3.635E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     8.8153E-02    8.8153E-02   1.0238E-01    1.0258E-01  8.100E-02
Am-241 #A    8.2681E-03    8.2690E-03   1.3382E-01    1.3382E-01  1.096E-01
Bi-212 #A    2.3055E-02    2.3055E-02   3.6245E-01    3.6245E-01  2.192E-01
Bi-214       1.3645E-01    1.3645E-01   6.5521E-02    6.5807E-02  4.041E-02
Co-60  #A    2.2767E-03    2.2965E-03   9.6068E-03    9.6074E-03  2.575E-02
Cs-137 #A   -6.6943E-03   -6.7045E-03   2.6234E-02    2.6236E-02  2.087E-02
Eu-152 #A    1.7700E-02    1.7760E-02   5.8876E-02    5.8882E-02  4.823E-02
Eu-154 #A    2.6665E-02    2.6808E-02   6.0636E-02    6.0652E-02  1.899E-01
K-40         1.4932E+01    1.4932E+01   1.2487E+00    1.4561E+00  2.741E-01
Pa-234 #A    1.3904E-02    1.3904E-02   5.7891E-02    5.7994E-02  7.140E-02
Pb-212       7.0189E-02    7.0189E-02   4.6245E-02    4.6523E-02  3.175E-02
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Pb-214       1.5123E-01    1.5123E-01   6.9535E-02    6.9893E-02  4.013E-02
Ra-226 #A    3.0212E-01    3.0213E-01   3.9896E-01    3.9933E-01  3.039E-01
Th-234  A    4.9695E-02    4.9695E-02   3.4037E-01    3.4040E-01  8.907E-01
Tl-208 #     3.7696E-02    3.7696E-02   3.9098E-02    3.9173E-02  1.810E-02
U-235  #A    2.3436E-02    2.3436E-02   3.1338E-02    3.1370E-02  9.889E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.538E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.5377940E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-003                Received:        04/09/13                      
Lab ID:          244631-003                    Prepared:        04/11/13 08:39                
Matrix:          Soil                          Analyzed:        05/03/13 14:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 11:43                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1231           0.1344         0.09848           0.9     
Bismuth-212                          0.1115 U         0.3127         0.2514                    
Bismuth-214                          0.2759           0.07092        0.03409                   
Cesium-137                           0.006078 U       0.02507        0.01996           0.07    
Cobalt-60                           -0.007247 U       0.02806        0.02205           0.03    
Europium-152                         0.01150 U        0.01835        0.05449           0.1     
Europium-154                         0.01014 U        0.01206        0.1692            0.2     
Lead-212                             0.2420           0.05818        0.03150                   
Lead-214                             0.3645           0.07960        0.03820                   
Potassium-40                         9.701            1.058          0.2941                    
Protactinium-234                    -0.005817 U       0.01516        0.08404                   
Radium-226 (By Bismuth-214)          0.2759           0.07092        0.03409           0.2     
Thallium-208                         0.08054          0.03204        0.02014                   
Thorium-232 (By Actinium-228)        0.3588           0.1016         0.04815           0.9     
Thorium-234                          0.5344 U         0.6433         1.020                     
Uranium-235                          0.07481 U        0.03512        0.1262            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-003                   Client ID : 12-PCT-320-003        

Seqnum : 1533177587006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130503_006                                Batch         : 197231                       Time      : 03-MAY-2013 14:50     

Cal    : 04-MAY-2013 15:05:07,05-MAR-2013 18:53:13     Caldate       : 04-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313.37 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1231            0.09848     0.9      .13442           .13472           0.015        u        

Bismuth-212                         0.1115            0.2514               .31273           .31278           -0.0057      u        

Bismuth-214                         0.2759            0.03409              .070915          .071992          0.0099       u        

Cesium-137                          0.006078          0.01996     0.07     .025074          .025075          -0.0025      u        

Cobalt-60                           -0.007247         0.02205     0.03     .028058          .02806           -0.00075     u        

Europium-152                        0.01150           0.05449     0.1      .018347          .018355          0.0051       u        

Europium-154                        0.01014           0.1692      0.2      .01206           .012072          0.018        u        

Lead-212                            0.2420            0.03150              .05818           .060758          0.021        u        

Lead-214                            0.3645            0.03820              .079598          .081403          0.0015       u        

Potassium-40                        9.701             0.2941               1.058            1.1646           -0.17        u        

Protactinium-234                    -0.005817         0.08404              .015156          .015225          0.0086       u        

Radium-226 (By Bismuth-214)         0.2759            0.03409     0.2      .070915          .071992          0.0099       u        

Thallium-208                        0.08054           0.02014              .032038          .03245           0.0028       u        

Thorium-232 (By Actinium-228)       0.3588            0.04815     0.9      .10163           .10489           0.035        u        

Thorium-234                         0.5344            1.020                .64326           .64524           0.013        u        

Uranium-235                         0.07481           0.1262      0.18     .035118          .03541           0.035        u        

u=use  

Page 1 of 1                                                                                                           1533177587006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-003          
Sample Description: 244631-003, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130503_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 11:43            Live Time: 2700   sec

Acquisition Time: 5/3/2013 14:50:48         Real Time: 2705   sec
Analysis Time: 5/4/2013 15:32            Dead Time: 0.17   %

Analysis Quantity: 3.134E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.588E-01      1.016E-01      1.049E-01      4.815E-02
Am-241           1.231E-01      1.344E-01      1.347E-01      9.848E-02
Bi-212    #AB    1.115E-01      3.127E-01      3.128E-01      2.514E-01
Bi-214           2.759E-01      7.092E-02      7.199E-02      3.409E-02
Co-60     #AB   -7.247E-03      2.806E-02      2.806E-02      2.205E-02
Cs-137    #AB    6.078E-03      2.507E-02      2.508E-02      1.996E-02
Eu-152    #AB    1.150E-02      1.835E-02      1.835E-02      5.449E-02
Eu-154    #AB    1.014E-02      1.206E-02      1.207E-02      1.692E-01
K-40             9.701E+00      1.058E+00      1.165E+00      2.941E-01
Pa-234    #AB   -5.817E-03      1.516E-02      1.522E-02      8.404E-02
Pb-212           2.420E-01      5.818E-02      6.076E-02      3.150E-02
Pb-214           3.645E-01      7.960E-02      8.140E-02      3.820E-02
Ra-226    #      1.341E+00      5.820E-01      5.870E-01      3.469E-01
Th-234    #AB    5.344E-01      6.433E-01      6.452E-01      1.020E+00
Tl-208    #      8.054E-02      3.204E-02      3.245E-02      2.014E-02
U-235     #AB    7.481E-02      3.512E-02      3.541E-02      1.262E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.323E+01

Analyst: Philip Smith
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

Sample description                                             
244631-003, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130503_006.An1

Acquisition information
Start time:                 5/3/2013 14:50:48
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/4/2013 15:05:07
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.212E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1337E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1337E+02) = 

8.6246E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 11:43:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1213

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.96       20.  54.59   0.31  1.430E-02    59.54  35.920  1.231E-01 Am241 
63.31       13. 104.88   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
92.61       20.  70.10   0.83  3.937E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.001E-01 Ac228 
93.35   5.760  2.848E-01 U235  
93.35   5.760  2.848E-01 U235  

92.61       20.  70.10   0.83  3.937E-02    92.59   4.343  3.815E-01 Th234 
93.35   4.100  4.001E-01 Ac228 
93.35   5.760  2.848E-01 U235  

92.62       25.  60.19   0.83  3.899E-02    92.59   4.343  4.671E-01 Th234 
93.35   4.100  4.899E-01 Ac228 
93.35   5.760  3.487E-01 U235  

121.79       17.  59.46   0.86  4.861E-02   121.78  28.410  3.966E-02 Eu152 
123.07  40.400  2.782E-02 Eu154 
123.07  40.400  2.782E-02 Eu154 

121.92       14.  79.79   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.331E-02 Eu154 

143.07        3. 383.50   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  2.017E-02 U235  

185.93       70.  21.55   0.98  4.853E-02   185.72  57.000  8.080E-02 U235  
186.21   3.555  1.297E+00 Ra226 
185.72  57.000  8.080E-02 U235  

205.52       17.  67.43   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.263E-01 U235  

238.60      148.  11.66   0.86  4.348E-02   238.63  43.600  2.420E-01 Pb212 
242.10       40.  35.88   0.73  4.315E-02   242.00   7.268  4.034E-01 Pb214 
277.35       15.  67.46   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 

94 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.38       90.  18.12   1.03  3.828E-02   295.22  18.414  3.936E-01 Pb214 
338.09       51.  25.34   0.53  3.500E-02   338.32  11.400  4.099E-01 Ac228 
351.95      149.  10.58   0.90  3.407E-02   351.93  35.600  3.798E-01 Pb214 
583.23       52.  18.43   1.31  2.394E-02   583.19  85.000  8.240E-02 Tl208 
609.38       93.  11.90   1.41  2.322E-02   609.31  45.490  2.801E-01 Bi214 
661.83        4. 206.26   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.61        5.  90.16   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
860.01        5. 116.53   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
911.09       52.  17.17   1.07  1.750E-02   911.20  26.200  3.636E-01 Ac228 
945.35        3. 216.62   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.82       26.  29.47   1.64  1.675E-02   968.96  15.900  3.141E-01 Ac228 

1120.43       19.  39.36   1.76  1.507E-02  1120.29  14.910  2.633E-01 Bi214 
1460.92      394.   5.25   1.94  1.229E-02  1460.82  10.550  9.701E+00 K40   
1764.40        7.  41.01   2.20  1.048E-02  1764.49  15.310  1.325E-01 Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.10    59.96        46.        20.     0.007   109.18   0.308s
Th-234    253.49    63.31        83.        13.     0.005   209.75   0.803s
Th-234    370.62    92.62        99.        25.     0.009   120.37   0.833s
Ac-228    373.55    93.35        90.        20.     0.007   140.19   0.834D
U-235     373.55    93.35        90.        20.     0.007   140.19   0.834D
Eu-152    487.73   121.92        58.        14.     0.005   159.58   0.863 
Eu-154    487.23   121.79        43.        17.     0.006   118.93   0.864s
Pa-234    525.86   131.46       104.       -10.    -0.004   289.59   0.873s
U-235     572.29   143.07        87.         3.     0.001   767.00   0.885s
U-235     653.37   163.36        58.        -6.    -0.002   384.39   0.905s
U-235     743.11   185.81        76.        62.     0.023    46.94   0.927s
Ra-226    743.53   185.92        65.        72.     0.027    43.40   0.994s
U-235     821.88   205.52        55.        17.     0.006   134.86   0.947s
Pb-212    954.14   238.60        64.       144.     0.053    23.33   0.856 
Pb-214    968.13   242.10        62.        40.     0.015    71.75   0.727s
Tl-208   1109.02   277.35        47.        15.     0.006   134.93   1.018s
Pb-214   1180.53   295.24        45.        71.     0.026    33.97   1.036 
Ac-228   1351.82   338.09        38.        51.     0.019    50.69   0.528s
Eu-152   1377.30   344.46        45.        -3.    -0.001   574.68   1.083s
Pb-214   1407.24   351.95        39.       144.     0.053    21.17   0.904 
Tl-208   2331.96   583.23        30.        52.     0.019    36.86   1.306 
Bi-214   2436.54   609.38        23.        93.     0.034    23.80   1.411 
Cs-137   2646.25   661.83        25.         4.     0.001   412.52   1.376s
Eu-154   2894.52   723.90        24.        -2.    -0.001   673.06   1.430s
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2909.32   727.61        21.         5.     0.002   180.33   1.434s
Eu-152   3115.58   779.18        23.        -5.    -0.002   315.88   1.478s
Bi-212   3140.07   785.30        26.        -5.    -0.002   376.07   1.484s
Tl-208   3438.90   860.01        13.         5.     0.002   233.05   1.547s
Eu-154   3490.78   872.98        25.        -3.    -0.001   436.92   1.558s
Pa-234   3520.79   880.48        19.        -3.    -0.001   480.49   1.564s
Pa-234   3536.06   884.30        23.        -3.    -0.001   509.37   1.566s
Ac-228   3643.21   911.09         9.        52.     0.019    34.35   1.067s
Pa-234   3780.26   945.35        14.         3.     0.001   433.25   1.617s
Ac-228   3874.13   968.82        17.        26.     0.010    58.94   1.636s
Eu-154   3983.30   996.11        21.        -4.    -0.001   384.72   1.658s
Eu-154   4027.27  1007.10        12.        -2.    -0.001   442.16   1.665s
Eu-152   4442.17  1110.80        22.        -1.    -0.001   991.77   1.749s
Bi-214   4480.66  1120.43        17.        19.     0.007    78.72   1.755s
Co-60    4689.46  1172.61        20.        -3.    -0.001   480.24   1.796s
Eu-154   5092.00  1273.21        17.        -3.    -0.001   465.36   1.871s
Co-60    5329.58  1332.58        15.        -3.    -0.001   387.18   1.913s
K-40     5843.21  1460.92        26.       394.     0.146    10.50   1.941 
Bi-214   7058.02  1764.40         8.         7.     0.002    82.02   2.200s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5877E-01                                      5.12E+12             
911.20 3.636E-01  (  4.815E-02 1.72E+01 2.62E+01 G  
968.96 3.141E-01 ?(  1.141E-01 2.95E+01 1.59E+01 G  
338.32 4.099E-01 @(  1.147E-01 2.53E+01 1.14E+01 G  

Energy duplication    
93.35 4.001E-01 &   4.382E-01 7.01E+01 4.10E+00 XA 

Am-241   I   1.2313E-01                                      1.58E+05             
59.54 1.231E-01  (  9.848E-02 5.46E+01 3.59E+01 G  

Bi-212   N   1.1152E-01                                      5.12E+12             
727.33 1.115E-01 ?(P 2.514E-01 9.02E+01 6.65E+00 G  
785.37-6.721E-01 + P 1.766E+00 1.88E+02 1.11E+00 G  

1620.74 6.544E-03 %   1.327E+00 1.23E+04 1.51E+00 G  

Bi-214   N   2.7592E-01                                      5.84E+05             
609.31 2.801E-01  (P 3.409E-02 1.19E+01 4.55E+01 G  

1120.29 2.633E-01 ?(  1.378E-01 3.94E+01 1.49E+01 G  
1764.49 1.325E-01 - P 1.307E-01 4.10E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T  -7.2468E-03                                      1.93E+03             
1332.49-7.247E-03 ?(  2.205E-02 1.94E+02 1.00E+02 G  
1173.23-6.029E-03 +   2.308E-02 2.40E+02 9.98E+01 G  

Cs-137   I   6.0782E-03                                      1.10E+04             
661.66 6.078E-03 ?(  1.996E-02 2.06E+02 8.50E+01 G  

Eu-152   I   1.1497E-02                                      4.94E+03             
344.28-1.172E-02 ?(  5.449E-02 2.87E+02 2.66E+01 G  
121.78 3.323E-02  (  4.121E-02 7.98E+01 2.84E+01 G  
778.90-5.696E-02 +   1.415E-01 1.58E+02 1.30E+01 G  
964.08-9.248E-03 %   1.874E-01 1.24E+03 1.45E+01 G  

1112.08-2.132E-02 +   1.716E-01 4.96E+02 1.34E+01 G  
1408.01 3.906E-03 %   7.746E-02 1.22E+03 2.09E+01 G  

Eu-154   I   1.0141E-02                                      3.14E+03             
873.18-4.856E-02 ?(  1.692E-01 2.18E+02 1.22E+01 G  
123.07 2.782E-02 ?(  2.489E-02 5.95E+01 4.04E+01 G  

1274.43-1.756E-02 +   6.489E-02 2.33E+02 3.49E+01 G  
723.30-1.642E-02 +   8.913E-02 3.37E+02 2.00E+01 G  

1004.72-2.563E-02 +   8.917E-02 2.21E+02 1.79E+01 G  
996.25-6.550E-02 +   1.995E-01 1.92E+02 1.05E+01 G  

K-40     N   9.7005E+00                                      4.57E+11             
1460.82 9.701E+00  (P 2.941E-01 5.25E+00 1.06E+01 G  

Pa-234   N  -5.8166E-03                                      1.63E+12             
131.30-3.608E-02 ?(  8.404E-02 1.45E+02 1.82E+01 G  
569.50 7.622E-03 &   1.533E-01 1.23E+03 9.30E+00 G  
946.00 3.499E-02 ?(  1.195E-01 2.17E+02 1.35E+01 G  
880.52-4.558E-02 +   1.745E-01 2.40E+02 1.05E+01 G  
883.24-5.068E-02 +   2.066E-01 2.55E+02 9.70E+00 G  

Pb-212   N   2.4203E-01                                      5.12E+12             
238.63 2.420E-01  (P 3.150E-02 1.17E+01 4.36E+01 G  
300.09-3.678E-02 % P 4.924E-01 1.00E+03 3.18E+00 G  

Pb-214   N   3.6452E-01                                      5.84E+05             
351.93 3.798E-01  (P 3.820E-02 1.06E+01 3.56E+01 G  
295.22 3.196E-01 ?(P 7.045E-02 1.70E+01 1.84E+01 G  
242.00 4.034E-01  (  1.875E-01 3.59E+01 7.27E+00 G  

Ra-226   N   1.3411E+00                                      5.84E+05             
186.21 1.341E+00 @(  3.469E-01 2.17E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   5.3439E-01                                      1.63E+12             
63.30 6.124E-01  (  1.020E+00 1.05E+02 3.75E+00 G  
92.59 4.671E-01  (  4.365E-01 6.02E+01 4.34E+00 G  

Tl-208   N   8.0541E-02                                      5.12E+12             
583.19 8.240E-02 ?(P 2.014E-02 1.84E+01 8.50E+01 G  
277.37 1.816E-01 + P 1.940E-01 6.75E+01 6.60E+00 G  
860.53 6.781E-02 ?(  1.198E-01 1.17E+02 1.24E+01 G  

U-235    N   7.4806E-02                                      2.57E+11             
143.77 2.017E-02 &(  1.262E-01 3.83E+02 1.09E+01 G  
205.32 2.263E-01 ?(  2.342E-01 6.74E+01 5.02E+00 G  
163.36-7.185E-02 +   2.221E-01 1.92E+02 5.08E+00 G  
185.72 7.195E-02 @(  2.343E-02 2.35E+01 5.70E+01 G  

Energy duplication    
93.35 2.848E-01 ?   3.119E-01 7.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.31        83.        13.     0.005   209.75   6.124E-01   
Th-234      92.62        99.        25.     0.009   120.37   4.671E-01   
U-235       93.35        90.        20.     0.007   140.19   2.848E-01   
Eu-152     121.92        58.        14.     0.005   159.58   3.323E-02   
Eu-154     121.79        43.        17.     0.006   118.93   2.782E-02   
Pa-234     131.46       104.       -10.    -0.004   289.59  -3.608E-02   
U-235      143.07        87.         3.     0.001   767.00   2.017E-02   
U-235      163.36        58.        -6.    -0.002   384.39  -7.185E-02   
U-235      185.81        76.        62.     0.023    46.94   7.195E-02   
U-235      205.52        55.        17.     0.006   134.86   2.263E-01   
Eu-152     344.46        45.        -3.    -0.001   574.68  -1.172E-02   
Eu-154     723.90        24.        -2.    -0.001   673.06  -1.642E-02   
Bi-212     727.61        21.         5.     0.002   180.33   1.115E-01  P
Eu-152     779.18        23.        -5.    -0.002   315.88  -5.696E-02   
Bi-212     785.30        26.        -5.    -0.002   376.07  -6.721E-01  P
Eu-154     872.98        25.        -3.    -0.001   436.92  -4.856E-02   
Pa-234     880.48        19.        -3.    -0.001   480.49  -4.558E-02   
Pa-234     884.30        23.        -3.    -0.001   509.37  -5.068E-02   
Pa-234     945.35        14.         3.     0.001   433.25   3.499E-02   
Eu-154     996.11        21.        -4.    -0.001   384.72  -6.550E-02   
Eu-154    1007.10        12.        -2.    -0.001   442.16  -2.563E-02   
Eu-152    1110.80        22.        -1.    -0.001   991.77  -2.132E-02   
Co-60     1172.61        20.        -3.    -0.001   480.24  -6.029E-03   
Eu-154    1273.21        17.        -3.    -0.001   465.36  -1.756E-02   
Co-60     1332.58        15.        -3.    -0.001   387.18  -7.247E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.5877E-01    3.5877E-01   1.0163E-01    1.0489E-01  4.815E-02
Am-241       1.2311E-01    1.2313E-01   1.3442E-01    1.3472E-01  9.848E-02
Bi-212 #A    1.1152E-01    1.1152E-01   3.1273E-01    3.1278E-01  2.514E-01
Bi-214       2.7592E-01    2.7592E-01   7.0915E-02    7.1992E-02  3.409E-02
Co-60  #A   -7.1841E-03   -7.2468E-03   2.8058E-02    2.8060E-02  2.205E-02
Cs-137 #A    6.0689E-03    6.0782E-03   2.5074E-02    2.5075E-02  1.996E-02
Eu-152 #A    1.1458E-02    1.1497E-02   1.8347E-02    1.8355E-02  5.449E-02
Eu-154 #A    1.0087E-02    1.0141E-02   1.2060E-02    1.2072E-02  1.692E-01
K-40         9.7005E+00    9.7005E+00   1.0580E+00    1.1646E+00  2.941E-01
Pa-234 #A   -5.8166E-03   -5.8166E-03   1.5156E-02    1.5225E-02  8.404E-02
Pb-212       2.4203E-01    2.4203E-01   5.8180E-02    6.0758E-02  3.150E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:32:57
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_006.An1               

Pb-214       3.6451E-01    3.6452E-01   7.9598E-02    8.1403E-02  3.820E-02
Ra-226 #     1.3411E+00    1.3411E+00   5.8203E-01    5.8705E-01  3.469E-01
Th-234 #A    5.3439E-01    5.3439E-01   6.4326E-01    6.4524E-01  1.020E+00
Tl-208 #     8.0541E-02    8.0541E-02   3.2038E-02    3.2450E-02  2.014E-02
U-235  #A    7.4806E-02    7.4806E-02   3.5118E-02    3.5410E-02  1.262E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.249E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2486538E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-004                Received:        04/09/13                      
Lab ID:          244631-004                    Prepared:        04/11/13 08:45                
Matrix:          Soil                          Analyzed:        05/06/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:47                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.02293 U        0.1387         0.1128            0.9    
Bismuth-212                          0.2502           0.3146         0.2314                   
Bismuth-214                          0.4583           0.09222        0.03974                  
Cesium-137                          -0.0004585 U      0.02032        0.01668           0.07   
Cobalt-60                            0.01044 U        0.01807        0.01608           0.03   
Europium-152                         0.03702 U        0.06895        0.04820           0.1    
Europium-154                         0.02340 U        0.04634        0.1422            0.2    
Lead-212                             0.3891           0.06061        0.02920                  
Lead-214                             0.4210           0.07635        0.04964                  
Potassium-40                        11.66             1.007          0.2154                   
Protactinium-234                    -0.003066 U       0.007408       0.07627                  
Radium-226 (By Bismuth-214)          0.4583           0.09222        0.03974           0.2    
Thallium-208                         0.1544           0.04546        0.02155                  
Thorium-232 (By Actinium-228)        0.4549           0.1008         0.04477           0.9    
Thorium-234                          0.7248 U         0.5998         0.8324                   
Uranium-235                          0.05543 U        0.04030        0.1313            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-004                   Client ID : 12-PCT-320-004        

Seqnum : 1513181870003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_003                                Batch         : 197231                       Time      : 06-MAY-2013 07:52     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360.51 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.02293          0.1128      0.9      .13868           .13869           0.015        u        

Bismuth-212                         0.2502            0.2314               .31463           .3149            -0.0057      u        

Bismuth-214                         0.4583            0.03974              .092215          .09454           0.0099       u        

Cesium-137                          -0.0004585        0.01668     0.07     .020315          .020315          -0.0025      u        

Cobalt-60                           0.01044           0.01608     0.03     .01807           .018076          -0.00075     u        

Europium-152                        0.03702           0.04820     0.1      .068951          .068984          0.0051       u        

Europium-154                        0.02340           0.1422      0.2      .046341          .046357          0.018        u        

Lead-212                            0.3891            0.02920              .060612          .068624          0.021        u        

Lead-214                            0.4210            0.04964              .076348          .079864          0.0015       u        

Potassium-40                        11.66             0.2154               1.0067           1.165            -0.17        u        

Protactinium-234                    -0.003066         0.07627              .0074077         .0074469         0.0086       u        

Radium-226 (By Bismuth-214)         0.4583            0.03974     0.2      .092215          .09454           0.0099       u        

Thallium-208                        0.1544            0.02155              .045462          .046541          0.0028       u        

Thorium-232 (By Actinium-228)       0.4549            0.04477     0.9      .10082           .10607           0.035        u        

Thorium-234                         0.7248            0.8324               .5998            .60371           0.013        u        

Uranium-235                         0.05543           0.1313      0.18     .0403            .040457          0.035        u        

u=use  

Page 1 of 1                                                                                                           1513181870003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-004DUP       
Sample Description: 244631-004, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 12:47            Live Time: 2700   sec

Acquisition Time: 5/6/2013 07:52:48         Real Time: 2703   sec
Analysis Time: 5/6/2013 08:37            Dead Time: 0.09   %

Analysis Quantity: 3.605E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.549E-01      1.008E-01      1.061E-01      4.477E-02
Am-241    #AB   -2.293E-02      1.387E-01      1.387E-01      1.128E-01
Bi-212    #      2.502E-01      3.146E-01      3.149E-01      2.314E-01
Bi-214           4.583E-01      9.221E-02      9.454E-02      3.974E-02
Co-60     #AB    1.044E-02      1.807E-02      1.808E-02      1.608E-02
Cs-137    #AB   -4.585E-04      2.032E-02      2.032E-02      1.668E-02
Eu-152    #AB    3.702E-02      6.895E-02      6.898E-02      4.820E-02
Eu-154    #AB    2.340E-02      4.634E-02      4.636E-02      1.422E-01
K-40             1.166E+01      1.007E+00      1.165E+00      2.154E-01
Pa-234    #AB   -3.066E-03      7.408E-03      7.447E-03      7.627E-02
Pb-212           3.891E-01      6.061E-02      6.862E-02      2.920E-02
Pb-214           4.210E-01      7.635E-02      7.986E-02      4.964E-02
Ra-226           8.338E-01      4.951E-01      4.983E-01      3.287E-01
Th-234    #AB    7.248E-01      5.998E-01      6.037E-01      8.324E-01
Tl-208           1.544E-01      4.546E-02      4.654E-02      2.155E-02
U-235     #AB    5.543E-02      4.030E-02      4.046E-02      1.313E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.548E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_003.An1               

Sample description                                             
244631-004, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_003.An1

Acquisition information
Start time:                 5/6/2013 07:52:48
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6051E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6051E+02) = 

7.4969E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0894

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.25       20.  68.65   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.80       76.  21.67   0.87  2.842E-02
77.14       92.  18.31   0.87  3.016E-02
92.80       32.  59.48   0.89  3.990E-02    92.59   4.343  5.109E-01 Th234 

93.35   4.100  5.362E-01 Ac228 
93.35   5.760  3.817E-01 U235  
93.35   5.760  3.817E-01 U235  

92.80       32.  59.48   0.89  3.990E-02    92.59   4.343  5.109E-01 Th234 
93.35   4.100  5.362E-01 Ac228 
93.35   5.760  3.817E-01 U235  

92.87       42.  46.22   0.89  3.953E-02    92.59   4.343  6.777E-01 Th234 
93.35   4.100  7.112E-01 Ac228 
93.35   5.760  5.062E-01 U235  

143.91       16. 103.22   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.962E-02 U235  

164.68       13. 128.13   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.377E-01 U235  

186.03       43.  36.35   0.97  4.819E-02   185.72  57.000  4.346E-02 U235  
186.21   3.555  6.974E-01 Ra226 
185.72  57.000  4.346E-02 U235  

186.10       51.  29.69   0.67  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.338E-01 Ra226 

238.59      270.   7.62   0.96  4.318E-02   238.63  43.600  3.891E-01 Pb212 
241.73       63.  25.02   0.71  4.285E-02   242.00   7.268  5.638E-01 Pb214 
276.95        3. 406.18   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.12      113.  13.26   0.99  3.814E-02   295.22  18.414  4.262E-01 Pb214 
300.16       30.  36.28   0.39  3.774E-02   300.09   3.180  6.992E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.16       66.  19.81   0.70  3.494E-02   338.32  11.400  4.615E-01 Ac228 
344.11       10.  99.46   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.67      188.  11.31   1.19  3.405E-02   351.93  35.600  4.184E-01 Pb214 
568.55        4. 189.58   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.11      114.  14.72   1.10  2.416E-02   583.19  85.000  1.544E-01 Tl208 
609.36      184.   9.63   0.98  2.345E-02   609.31  45.490  4.583E-01 Bi214 
719.75        5.  99.04   1.43  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.14       12.  62.89   1.43  2.078E-02   727.33   6.650  2.501E-01 Bi212 
860.22       30.  27.42   0.45  1.851E-02   860.53  12.400  3.677E-01 Tl208 
872.49        1. 526.70   1.54  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.26       75.  14.19   0.61  1.779E-02   911.20  26.200  4.444E-01 Ac228 
960.31        2. 223.68   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.96       46.  22.61   0.58  1.704E-02   968.96  15.900  4.674E-01 Ac228 

1004.57        2. 357.52   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.52        4. 134.60   1.70  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.18       22.  32.66   1.71  1.535E-02  1120.29  14.910  2.724E-01 Bi214 
1173.28        7. 108.72   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1333.45        4. 134.60   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.74      575.   4.17   2.08  1.254E-02  1460.82  10.550  1.166E+01 K40   
1764.57       14.  36.00   2.07  1.069E-02  1764.49  15.310  2.350E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.92    74.88       101.        57. 2.006E+03   56.47   0.587  -      sM
308.25    77.21       137.        74. 2.447E+03   54.41   0.738  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.96    59.63        91.        -5.    -0.002   604.68   0.857s
Th-234    252.45    63.25        81.        20.     0.007   137.30   0.860s
Th-234    370.81    92.87       167.        42.     0.016    92.44   0.888s
Ac-228    372.74    93.35       161.        32.     0.012   118.96   0.888D
U-235     372.74    93.35       161.        32.     0.012   118.96   0.888D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    529.78   132.64       113.       -10.    -0.004   299.48   0.924s
U-235     574.78   143.91       124.        16.     0.006   206.44   0.936s
U-235     657.82   164.68       123.        13.     0.005   256.26   0.954s
U-235     743.16   186.03       101.        43.     0.016    72.70   0.974s
Ra-226    743.41   186.10        76.        51.     0.019    59.37   0.665s
Pb-212    953.23   238.59        72.       264.     0.098    15.24   0.957 
Pb-214    965.78   241.73        81.        63.     0.023    50.04   0.712s
Tl-208   1106.58   276.95        52.         3.     0.001   812.35   1.057s
Pb-214   1179.23   295.12        51.       108.     0.040    26.52   0.994 
Pb-212   1199.38   300.16        40.        30.     0.011    72.56   0.394s
Ac-228   1351.27   338.16        38.        66.     0.025    39.63   0.695s
Eu-152   1375.08   344.11        46.        10.     0.004   198.92   1.116s
Pb-214   1405.30   351.67        86.       183.     0.068    22.61   1.186 
Pa-234   2272.57   568.55        32.         4.     0.002   379.16   1.305s
Tl-208   2330.81   583.11        47.       114.     0.042    29.44   1.100 
Bi-214   2435.79   609.36        43.       176.     0.065    19.26   0.979s
Eu-154   2877.37   719.75        10.         5.     0.002   198.08   1.426s
Bi-212   2906.95   727.14        24.        12.     0.005   125.78   1.429s
Tl-208   3439.41   860.22        13.        30.     0.011    54.83   0.450s
Eu-154   3488.49   872.49        24.         1.     0.000  1053.40   1.537s
Pa-234   3515.20   879.16        26.        -1.     0.000  1348.00   1.543s
Pa-234   3529.86   882.83        31.        -4.    -0.002   361.18   1.545s
Ac-228   3643.66   911.26        10.        75.     0.028    28.38   0.606s
Pa-234   3780.48   945.45        23.        -4.    -0.002   350.10   1.589s
Eu-152   3839.94   960.31        14.         2.     0.001   447.36   1.602s
Ac-228   3874.57   968.96        18.        46.     0.017    45.22   0.583s
Eu-154   3991.00   998.05        27.        -2.    -0.001   641.88   1.624s
Eu-154   4017.10  1004.57        20.         2.     0.001   715.04   1.630s
Eu-152   4445.18  1111.52        15.         4.     0.002   269.20   1.702s
Bi-214   4479.85  1120.18        22.        22.     0.008    65.33   1.708s
Co-60    4692.43  1173.28        25.         7.     0.003   217.44   1.742s
Co-60    5333.79  1333.45        11.         4.     0.001   269.20   1.840s
K-40     5843.60  1460.74        19.       556.     0.206     8.34   2.081 
Bi-212   6506.02  1626.10         3.         0.     0.000  1115.60   2.001s
Bi-214   7060.92  1764.57        18.        14.     0.005    72.01   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5491E-01                                      5.12E+12             
911.20 4.444E-01  (  4.477E-02 1.42E+01 2.62E+01 G  
968.96 4.674E-01  (  1.024E-01 2.26E+01 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 4.615E-01 @(  9.987E-02 1.98E+01 1.14E+01 G  

Energy duplication    
93.35 5.362E-01     5.014E-01 5.95E+01 4.10E+00 XA 

Am-241   I  -2.2934E-02                                      1.58E+05             
59.54-2.293E-02 &(  1.128E-01 3.02E+02 3.59E+01 G  

Bi-212   N   2.5015E-01                                      5.12E+12             
727.33 2.501E-01  (  2.314E-01 6.29E+01 6.65E+00 G  
785.37-5.243E-03 %   1.444E+00 1.67E+04 1.11E+00 G  

1620.74-7.251E-02 &   6.423E-01 5.58E+02 1.51E+00 G  

Bi-214   N   4.5831E-01                                      5.84E+05             
609.31 4.583E-01  (P 3.974E-02 9.63E+00 4.55E+01 G  

1120.29 2.724E-01 - P 1.316E-01 3.27E+01 1.49E+01 G  
1764.49 2.350E-01 - P 1.654E-01 3.60E+01 1.53E+01 G  

Co-60    T   1.0443E-02                                      1.93E+03             
1332.49 7.850E-03 ?(  1.608E-02 1.35E+02 1.00E+02 G  
1173.23 1.304E-02 ?(  2.188E-02 1.09E+02 9.98E+01 G  

Cs-137   I  -4.5854E-04                                      1.10E+04             
661.66-4.585E-04 %(  1.668E-02 2.22E+03 8.50E+01 G  

Eu-152   I   3.7022E-02                                      4.94E+03             
344.28 3.099E-02 ?(  4.820E-02 9.95E+01 2.66E+01 G  
121.78 0.000E+00 -   6.660E-02 1.00E+03 2.84E+01 G  
778.90 7.029E-04 &   1.202E-01 1.04E+04 1.30E+01 G  
964.08 2.738E-02 ?(  9.667E-02 2.24E+02 1.45E+01 G  

1112.08 5.941E-02 &(  1.232E-01 1.35E+02 1.34E+01 G  
1408.01-9.625E-05 %   9.732E-02 6.14E+04 2.09E+01 G  

Eu-154   I   2.3396E-02                                      3.14E+03             
873.18 1.662E-02 &(  1.422E-01 5.27E+02 1.22E+01 G  
123.07 1.385E-03 %   3.558E-02 1.56E+03 4.04E+01 G  

1274.43 0.000E+00 -   7.909E-02 1.00E+03 3.49E+01 G  
723.30 3.309E-02 ?(  4.811E-02 9.90E+01 2.00E+01 G  

1004.72 1.713E-02 ?(  9.873E-02 3.58E+02 1.79E+01 G  
996.25-3.719E-02 +   1.925E-01 3.21E+02 1.05E+01 G  

K-40     N   1.1663E+01                                      4.57E+11             
1460.82 1.166E+01  (P 2.154E-01 4.17E+00 1.06E+01 G  

Pa-234   N  -3.0663E-03                                      1.63E+12             
131.30-3.161E-02 &(  7.627E-02 1.50E+02 1.82E+01 G  
569.50 5.279E-02 &(  1.595E-01 1.90E+02 9.30E+00 G  
946.00-4.829E-02 +   1.336E-01 1.75E+02 1.35E+01 G  
880.52-1.570E-02 +   1.725E-01 6.74E+02 1.05E+01 G  
883.24-7.060E-02 +   2.028E-01 1.81E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.8908E-01                                      5.12E+12             
238.63 3.891E-01  (P 2.920E-02 7.62E+00 4.36E+01 G  
300.09 6.992E-01 + P 3.399E-01 3.63E+01 3.18E+00 G  

Pb-214   N   4.2103E-01                                      5.84E+05             
351.93 4.184E-01  (P 4.964E-02 1.13E+01 3.56E+01 G  
295.22 4.262E-01  (P 6.595E-02 1.33E+01 1.84E+01 G  
242.00 5.638E-01 + P 1.867E-01 2.50E+01 7.27E+00 G  

Ra-226   N   8.3384E-01                                      5.84E+05             
186.21 8.338E-01  (  3.287E-01 2.97E+01 3.56E+00 G  

Th-234   N   7.2477E-01                                      1.63E+12             
63.30 7.793E-01  (  8.324E-01 6.86E+01 3.75E+00 G  
92.59 6.777E-01  (  4.864E-01 4.62E+01 4.34E+00 G  

Tl-208   N   1.5440E-01                                      5.12E+12             
583.19 1.544E-01  (  2.155E-02 1.47E+01 8.50E+01 G  
277.37 2.700E-02 -   1.785E-01 4.06E+02 6.60E+00 G  
860.53 3.677E-01 +   1.000E-01 2.74E+01 1.24E+01 G  

U-235    N   5.5432E-02                                      2.57E+11             
143.77 7.962E-02  (  1.313E-01 1.03E+02 1.09E+01 G  
205.32 0.000E+00 &   3.192E-01 1.00E+03 5.02E+00 G  
163.36 1.377E-01 &(  2.835E-01 1.28E+02 5.08E+00 G  
185.72 4.346E-02  (  2.362E-02 3.64E+01 5.70E+01 G  

Energy duplication    
93.35 3.817E-01     3.569E-01 5.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.63        91.        -5.    -0.002   604.68  -2.293E-02   
Th-234      63.25        81.        20.     0.007   137.30   7.793E-01   
Th-234      92.87       167.        42.     0.016    92.44   6.777E-01   
U-235       93.35       161.        32.     0.012   118.96   3.817E-01   
Pa-234     132.64       113.       -10.    -0.004   299.48  -3.161E-02   
U-235      143.91       124.        16.     0.006   206.44   7.962E-02   
U-235      164.68       123.        13.     0.005   256.26   1.377E-01   
U-235      186.03       101.        43.     0.016    72.70   4.346E-02   
Eu-152     344.11        46.        10.     0.004   198.92   3.099E-02   
Pa-234     568.55        32.         4.     0.002   379.16   5.279E-02   
Eu-154     719.75        10.         5.     0.002   198.08   3.309E-02   
Bi-212     727.14        24.        12.     0.005   125.78   2.501E-01   
Eu-154     872.49        24.         1.     0.000  1053.40   1.662E-02   
Pa-234     879.16        26.        -1.     0.000  1348.00  -1.570E-02   
Pa-234     882.83        31.        -4.    -0.002   361.18  -7.060E-02   
Pa-234     945.45        23.        -4.    -0.002   350.10  -4.829E-02   
Eu-152     960.31        14.         2.     0.001   447.36   2.738E-02   
Eu-154     998.05        27.        -2.    -0.001   641.88  -3.719E-02   
Eu-154    1004.57        20.         2.     0.001   715.04   1.713E-02   
Eu-152    1111.52        15.         4.     0.002   269.20   5.941E-02   
Co-60     1173.28        25.         7.     0.003   217.44   1.304E-02   
Co-60     1333.45        11.         4.     0.001   269.20   7.850E-03   
Bi-212    1626.10         3.         0.     0.000  1115.60  -7.251E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.5491E-01    4.5491E-01   1.0082E-01    1.0607E-01  4.477E-02
Am-241 #A   -2.2931E-02   -2.2934E-02   1.3868E-01    1.3869E-01  1.128E-01
Bi-212 #     2.5015E-01    2.5015E-01   3.1463E-01    3.1490E-01  2.314E-01
Bi-214       4.5830E-01    4.5831E-01   9.2215E-02    9.4540E-02  3.974E-02
Co-60  #A    1.0343E-02    1.0443E-02   1.8070E-02    1.8076E-02  1.608E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:37:57
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_003.An1               

Cs-137 #A   -4.5777E-04   -4.5854E-04   2.0315E-02    2.0315E-02  1.668E-02
Eu-152 #A    3.6884E-02    3.7022E-02   6.8951E-02    6.8984E-02  4.820E-02
Eu-154 #A    2.3258E-02    2.3396E-02   4.6341E-02    4.6357E-02  1.422E-01
K-40         1.1663E+01    1.1663E+01   1.0067E+00    1.1650E+00  2.154E-01
Pa-234 #A   -3.0663E-03   -3.0663E-03   7.4077E-03    7.4469E-03  7.627E-02
Pb-212       3.8908E-01    3.8908E-01   6.0612E-02    6.8624E-02  2.920E-02
Pb-214       4.2101E-01    4.2103E-01   7.6348E-02    7.9864E-02  4.964E-02
Ra-226       8.3381E-01    8.3384E-01   4.9508E-01    4.9830E-01  3.287E-01
Th-234 #A    7.2477E-01    7.2477E-01   5.9980E-01    6.0371E-01  8.324E-01
Tl-208       1.5440E-01    1.5440E-01   4.5462E-02    4.6541E-02  2.155E-02
U-235  #A    5.5432E-02    5.5432E-02   4.0300E-02    4.0457E-02  1.313E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.437E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.4374815E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-005                Received:        04/09/13                      
Lab ID:          244631-005                    Prepared:        04/11/13 08:52                
Matrix:          Soil                          Analyzed:        05/06/13 09:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04721 U        0.1267         0.1008            0.9    
Bismuth-212                          0 U              0.3302         0.2467                   
Bismuth-214                          0.2774           0.07087        0.03078                  
Cesium-137                          -0.004919 U       0.02388        0.01910           0.07   
Cobalt-60                            0.001138 U       0.007076       0.02033           0.03   
Europium-152                         0.02697 U        0.04468        0.04133           0.1    
Europium-154                         0.007431 U       0.01410        0.1608            0.2    
Lead-212                             0.1901           0.05701        0.03248                  
Lead-214                             0.3093           0.08071        0.03845                  
Potassium-40                         7.443            0.8853         0.2640                   
Protactinium-234                     0.01713 U        0.05028        0.07219                  
Radium-226 (By Bismuth-214)          0.2774           0.07087        0.03078           0.2    
Thallium-208                         0.06544          0.02463        0.01064                  
Thorium-232 (By Actinium-228)        0.3174           0.1057         0.04990           0.9    
Thorium-234                          0.4630 U         0.5094         0.8318                   
Uranium-235                          0.08942 U        0.1356         0.1146            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      23.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-005                   Client ID : 12-PCT-320-005        

Seqnum : 1513181870004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_004                                Batch         : 197231                       Time      : 06-MAY-2013 09:09     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.28 g                     Live Time : 2700 sec              

Dead Time : 0.08 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.04721          0.1008      0.9      .12672           .12677           0.015        u        

Bismuth-212                         0                 0.2467               .33023           .33023           -0.0057      u        

Bismuth-214                         0.2774            0.03078              .070865          .071978          0.0099       u        

Cesium-137                          -0.004919         0.01910     0.07     .023879          .02388           -0.0025      u        

Cobalt-60                           0.001138          0.02033     0.03     .0070762         .0070763         -0.00075     u        

Europium-152                        0.02697           0.04133     0.1      .044684          .04471           0.0051       u        

Europium-154                        0.007431          0.1608      0.2      .014095          .014101          0.018        u        

Lead-212                            0.1901            0.03248              .057013          .05914           0.021        u        

Lead-214                            0.3093            0.03845              .080707          .082522          0.0015       u        

Potassium-40                        7.443             0.2640               .88533           .96113           -0.17        u        

Protactinium-234                    0.01713           0.07219              .050282          .050463          0.0086       u        

Radium-226 (By Bismuth-214)         0.2774            0.03078     0.2      .070865          .071978          0.0099       u        

Thallium-208                        0.06544           0.01064              .024632          .024992          0.0028       u        

Thorium-232 (By Actinium-228)       0.3174            0.04990     0.9      .10569           .10816           0.035        u        

Thorium-234                         0.4630            0.8318               .50939           .51127           0.013        u        

Uranium-235                         0.08942           0.1146      0.18     .13555           .13567           0.035        u        

u=use  

Page 1 of 1                                                                                                           1513181870004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-005          
Sample Description: 244631-005, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 12:52            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:09:17         Real Time: 2702   sec
Analysis Time: 5/6/2013 09:54            Dead Time: 0.08   %

Analysis Quantity: 3.203E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.174E-01      1.057E-01      1.082E-01      4.990E-02
Am-241    #AB   -4.721E-02      1.267E-01      1.268E-01      1.008E-01
Bi-212    #AB    0.000E+00      3.302E-01      3.302E-01      2.467E-01
Bi-214           2.774E-01      7.086E-02      7.198E-02      3.078E-02
Co-60     #AB    1.138E-03      7.076E-03      7.076E-03      2.033E-02
Cs-137    #AB   -4.919E-03      2.388E-02      2.388E-02      1.910E-02
Eu-152    #AB    2.697E-02      4.468E-02      4.471E-02      4.133E-02
Eu-154    #AB    7.431E-03      1.410E-02      1.410E-02      1.608E-01
K-40             7.443E+00      8.853E-01      9.611E-01      2.640E-01
Pa-234    #AB    1.713E-02      5.028E-02      5.046E-02      7.219E-02
Pb-212           1.901E-01      5.701E-02      5.914E-02      3.248E-02
Pb-214           3.093E-01      8.071E-02      8.252E-02      3.845E-02
Ra-226    #      4.257E-01      4.281E-01      4.291E-01      3.213E-01
Th-234    #AB    4.630E-01      5.094E-01      5.113E-01      8.318E-01
Tl-208           6.544E-02      2.463E-02      2.499E-02      1.064E-02
U-235      AB    8.942E-02      1.355E-01      1.357E-01      1.146E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    9.633E+00

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

Sample description                                             
244631-005, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_004.An1

Acquisition information
Start time:                 5/6/2013 09:09:17
Live time:               2700
Real time:               2702
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2028E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2028E+02) = 

8.4386E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0907

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30       13.  88.55   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.19       64.  21.26   1.10  3.014E-02
92.78       16.  72.71   0.89  3.990E-02    92.59   4.343  2.936E-01 Th234 

93.35   5.760  2.194E-01 U235  
93.35   4.100  3.082E-01 Ac228 

92.78       16.  72.71   0.89  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.194E-01 U235  
93.35   4.100  3.082E-01 Ac228 

92.91       19.  65.30   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.579E-01 U235  
93.35   4.100  3.623E-01 Ac228 

123.22       13.  94.85   0.92  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.155E-02 Eu154 

123.63        6. 205.01   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  8.966E-03 Eu154 

143.91       17.  75.79   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
163.09        7. 139.54   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
185.79       20.  67.11   0.37  4.819E-02   185.72  57.000  2.333E-02 U235  
186.24       23.  50.28   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.257E-01 Ra226 
205.54        5. 218.90   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
238.41      120.  14.26   0.84  4.320E-02   238.63  43.600  1.901E-01 Pb212 
241.82       36.  32.31   0.64  4.285E-02   242.00   7.268  3.626E-01 Pb214 
295.20       63.  18.16   1.15  3.813E-02   295.22  18.414  2.825E-01 Pb214 
299.61       11.  70.51   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.37       45.  25.73   0.61  3.494E-02   338.32  11.400  3.563E-01 Ac228 
344.38        3. 231.39   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.79      127.  12.44   0.97  3.405E-02   351.93  35.600  3.123E-01 Pb214 
569.50        5. 146.81   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.32       43.  18.82   1.09  2.416E-02   583.19  85.000  6.544E-02 Tl208 
609.33       95.  11.80   1.46  2.345E-02   609.31  45.490  2.774E-01 Bi214 
779.29        3. 204.97   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
911.25       45.  21.14   0.81  1.779E-02   911.20  26.200  3.004E-01 Ac228 
964.82        5. 133.48   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.24        3. 237.12   1.61  1.704E-02   968.96  15.900    PBC<MDA Ac228 
996.79        1. 401.92   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.05        9.  55.72   1.71  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1172.38        2. 310.85   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.90        3. 127.21   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.71      334.   5.60   1.39  1.254E-02  1460.82  10.550  7.443E+00 K40   
1764.28        8.  41.04   2.07  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.17    77.19        57.        64. 2.117E+03   42.51   1.099  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.83    60.34        57.        -8.    -0.003   268.41   0.857s
Th-234    252.65    63.30        64.        13.     0.005   177.10   0.860s
Th-234    370.96    92.91        67.        19.     0.007   130.60   0.888s
U-235     372.74    93.35        61.        16.     0.006   145.42   0.888D
Ac-228    372.74    93.35        61.        16.     0.006   145.42   0.888D
Eu-152    493.73   123.63        63.         6.     0.002   410.01   0.915s
Eu-154    492.12   123.22        75.        13.     0.005   189.69   0.916s
Pa-234    523.72   131.13        80.        -3.    -0.001   740.38   0.924s
U-235     574.79   143.91        74.        17.     0.006   151.58   0.936s
U-235     651.48   163.09        50.         7.     0.003   279.07   0.954s
U-235     742.17   185.79        68.        20.     0.008   134.21   0.366s
Ra-226    743.97   186.24        57.        23.     0.009   100.56   0.975s
U-235     821.12   205.54        64.         5.     0.002   437.81   0.992s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.50   238.41        71.       114.     0.042    28.52   0.839 
Pb-214    966.14   241.82        49.        36.     0.013    64.62   0.636s
Tl-208   1105.01   276.56        59.        -7.    -0.002   332.99   1.057s
Pb-214   1179.55   295.20        40.        63.     0.024    36.32   1.147 
Pb-212   1197.17   299.61        35.        11.     0.004   141.02   1.077 
Ac-228   1352.12   338.37        28.        45.     0.017    51.46   0.607s
Eu-152   1376.14   344.38        27.         3.     0.001   462.78   1.116s
Pb-214   1405.80   351.79        41.       121.     0.045    24.87   0.972 
Pa-234   2276.38   569.50        29.         5.     0.002   293.62   1.305s
Tl-208   2331.63   583.32         9.        43.     0.016    37.64   1.088 
Bi-214   2435.68   609.33        20.        95.     0.035    23.60   1.460 
Cs-137   2646.92   662.14        24.        -3.    -0.001   485.45   1.378s
Eu-154   2893.90   723.88        29.        -3.    -0.001   523.82   1.426s
Eu-152   3115.58   779.29        15.         3.     0.001   409.94   1.468s
Eu-154   3491.40   873.21        24.        -4.    -0.001   369.81   1.537s
Pa-234   3522.33   880.94        17.        -1.     0.000  1232.46   1.543s
Ac-228   3643.62   911.25        10.        45.     0.017    42.28   0.809s
Eu-152   3858.01   964.82        20.         5.     0.002   266.97   1.602s
Ac-228   3871.69   968.24        22.         3.     0.001   474.24   1.605s
Eu-154   3985.95   996.79        15.         1.     0.001   803.84   1.624s
Bi-214   4479.36  1120.05        16.         9.     0.003   111.44   1.708s
Co-60    4688.83  1172.38        14.         2.     0.001   621.71   1.742s
Eu-154   5095.95  1274.06        21.        -4.    -0.002   316.32   1.805s
Co-60    5332.96  1333.25        14.        -1.     0.000  1669.05   1.840s
Eu-152   5635.94  1408.90         6.         3.     0.001   254.42   1.885s
K-40     5843.47  1460.71        23.       315.     0.117    11.20   1.389s
Bi-214   7059.73  1764.28        11.         8.     0.003    82.08   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.1736E-01                                      5.12E+12             
911.20 3.004E-01  (  4.990E-02 2.11E+01 2.62E+01 G  
968.96 3.366E-02 -   1.274E-01 2.37E+02 1.59E+01 G  
338.32 3.563E-01 *(  9.606E-02 2.57E+01 1.14E+01 G  

Energy duplication    
93.35 3.082E-01     3.468E-01 7.27E+01 4.10E+00 XA 

Am-241   I  -4.7211E-02                                      1.58E+05             
59.54-4.721E-02 ?(  1.008E-01 1.34E+02 3.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.7739E-01                                      5.84E+05             
609.31 2.774E-01  (P 3.078E-02 1.18E+01 4.55E+01 G  

1120.29 1.281E-01 - P 1.290E-01 5.57E+01 1.49E+01 G  
1764.49 1.470E-01 - P 1.492E-01 4.10E+01 1.53E+01 G  

Co-60    T   1.1382E-03                                      1.93E+03             
1332.49-1.496E-03 ?(  2.033E-02 8.35E+02 1.00E+02 G  
1173.23 3.776E-03 &(  1.876E-02 3.11E+02 9.98E+01 G  

Cs-137   I  -4.9189E-03                                      1.10E+04             
661.66-4.919E-03 ?(  1.910E-02 2.43E+02 8.50E+01 G  

Eu-152   I   2.6968E-02                                      4.94E+03             
344.28 1.117E-02 &(  4.133E-02 2.31E+02 2.66E+01 G  
121.78 1.277E-02 ?(  4.222E-02 2.05E+02 2.84E+01 G  
778.90 3.438E-02 ?(  1.111E-01 2.05E+02 1.30E+01 G  
964.08 6.361E-02 ?(  1.319E-01 1.33E+02 1.45E+01 G  

1112.08 1.350E-03 %   1.373E-01 6.19E+03 1.34E+01 G  
1408.01 3.637E-02 &(  6.827E-02 1.27E+02 2.09E+01 G  

Eu-154   I   7.4308E-03                                      3.14E+03             
873.18-5.490E-02 ?(  1.608E-01 1.85E+02 1.22E+01 G  
123.07 2.155E-02 ?(  3.225E-02 9.48E+01 4.04E+01 G  

1274.43-2.761E-02 +   6.849E-02 1.58E+02 3.49E+01 G  
723.30-2.242E-02 +   9.437E-02 2.62E+02 2.00E+01 G  

1004.72-2.161E-03 %   1.114E-01 3.14E+03 1.79E+01 G  
996.25 2.536E-02 &(  1.642E-01 4.02E+02 1.05E+01 G  

K-40     N   7.4431E+00                                      4.57E+11             
1460.82 7.443E+00  (P 2.640E-01 5.60E+00 1.06E+01 G  

Pa-234   N   1.7125E-02                                      1.63E+12             
131.30-1.196E-02 ?(  7.219E-02 3.70E+02 1.82E+01 G  
569.50 7.405E-02 ?(  1.713E-01 1.47E+02 9.30E+00 G  
946.00 0.000E+00 -   1.733E-01 1.00E+03 1.35E+01 G  
880.52-1.550E-02 +   1.552E-01 6.16E+02 1.05E+01 G  
883.24-4.376E-03 %   1.394E-01 1.94E+03 9.70E+00 G  

Pb-212   N   1.9008E-01                                      5.12E+12             
238.63 1.901E-01  (P 3.248E-02 1.43E+01 4.36E+01 G  
300.09 2.961E-01 + P 3.609E-01 7.05E+01 3.18E+00 G  

Pb-214   N   3.0931E-01                                      5.84E+05             
351.93 3.123E-01  (P 3.845E-02 1.24E+01 3.56E+01 G  
295.22 2.825E-01  (P 6.521E-02 1.82E+01 1.84E+01 G  
242.00 3.626E-01  (P 1.634E-01 3.23E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   4.2573E-01                                      5.84E+05             
186.21 4.257E-01  (  3.213E-01 5.03E+01 3.56E+00 G  

Th-234   N   4.6298E-01                                      1.63E+12             
63.30 5.993E-01  (  8.318E-01 8.86E+01 3.75E+00 G  
92.59 3.452E-01 &(  3.477E-01 6.53E+01 4.34E+00 G  

Tl-208   N   6.5437E-02                                      5.12E+12             
583.19 6.544E-02  (  1.064E-02 1.88E+01 8.50E+01 G  
277.37-8.014E-02 -   2.138E-01 1.66E+02 6.60E+00 G  
860.53 3.094E-03 %   1.366E-01 2.69E+03 1.24E+01 G  

U-235    N   8.9424E-02                                      2.57E+11             
143.77 9.685E-02 &(  1.146E-01 7.58E+01 1.09E+01 G  
205.32 7.088E-02 ?(  2.505E-01 2.19E+02 5.02E+00 G  
163.36 9.175E-02 ?(  2.035E-01 1.40E+02 5.08E+00 G  
185.72 2.333E-02 -   2.178E-02 6.71E+01 5.70E+01 G  

Energy duplication    
93.35 2.194E-01 ?   2.469E-01 7.27E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:54:26
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.34        57.        -8.    -0.003   268.41  -4.721E-02   
Th-234      63.30        64.        13.     0.005   177.10   5.993E-01   
Th-234      92.91        67.        19.     0.007   130.60   3.452E-01   
Eu-152     123.63        63.         6.     0.002   410.01   1.277E-02   
Eu-154     123.22        75.        13.     0.005   189.69   2.155E-02   
Pa-234     131.13        80.        -3.    -0.001   740.38  -1.196E-02   
Ra-226     186.24        57.        23.     0.009   100.56   4.257E-01   
Eu-152     344.38        27.         3.     0.001   462.78   1.117E-02   
Pa-234     569.50        29.         5.     0.002   293.62   7.405E-02   
Cs-137     662.14        24.        -3.    -0.001   485.45  -4.919E-03   
Eu-154     723.88        29.        -3.    -0.001   523.82  -2.242E-02   
Eu-152     779.29        15.         3.     0.001   409.94   3.438E-02   
Eu-154     873.21        24.        -4.    -0.001   369.81  -5.490E-02   
Pa-234     880.94        17.        -1.     0.000  1232.46  -1.550E-02   
Eu-152     964.82        20.         5.     0.002   266.97   6.361E-02   
Eu-154     996.79        15.         1.     0.001   803.84   2.536E-02   
Co-60     1172.38        14.         2.     0.001   621.71   3.776E-03   
Eu-154    1274.06        21.        -4.    -0.002   316.32  -2.761E-02   
Co-60     1333.25        14.        -1.     0.000  1669.05  -1.496E-03   
Eu-152    1408.90         6.         3.     0.001   254.42   3.637E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.1736E-01    3.1736E-01   1.0569E-01    1.0816E-01  4.990E-02
Am-241 #A   -4.7206E-02   -4.7211E-02   1.2672E-01    1.2677E-01  1.008E-01
Bi-212 #A    0.0000E+00    0.0000E+00   3.3023E-01    3.3023E-01  2.467E-01
Bi-214       2.7738E-01    2.7739E-01   7.0865E-02    7.1978E-02  3.078E-02
Co-60  #A    1.1272E-03    1.1382E-03   7.0762E-03    7.0763E-03  2.033E-02
Cs-137 #A   -4.9105E-03   -4.9189E-03   2.3879E-02    2.3880E-02  1.910E-02
Eu-152 #A    2.6867E-02    2.6968E-02   4.4684E-02    4.4710E-02  4.133E-02
Eu-154 #A    7.3869E-03    7.4308E-03   1.4095E-02    1.4101E-02  1.608E-01
K-40         7.4431E+00    7.4431E+00   8.8533E-01    9.6113E-01  2.640E-01
Pa-234 #A    1.7125E-02    1.7125E-02   5.0282E-02    5.0463E-02  7.219E-02
Pb-212       1.9008E-01    1.9008E-01   5.7013E-02    5.9140E-02  3.248E-02
Pb-214       3.0930E-01    3.0931E-01   8.0707E-02    8.2522E-02  3.845E-02
Ra-226 #     4.2571E-01    4.2573E-01   4.2809E-01    4.2906E-01  3.213E-01
Th-234 #A    4.6298E-01    4.6298E-01   5.0939E-01    5.1127E-01  8.318E-01
Tl-208       6.5437E-02    6.5437E-02   2.4632E-02    2.4992E-02  1.064E-02
U-235   A    8.9424E-02    8.9424E-02   1.3555E-01    1.3567E-01  1.146E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_004.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     8.603E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 8.6027107E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-006                Received:        04/09/13                      
Lab ID:          244631-006                    Prepared:        04/11/13 08:58                
Matrix:          Soil                          Analyzed:        05/06/13 09:11                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 12:57                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.00002789 U      0.1937        0.1595            0.9     
Bismuth-212                          0.5073            0.3827        0.2821                    
Bismuth-214                          0.3596            0.08651       0.03987                   
Cesium-137                           0.0003502 U       0.02619       0.02154           0.07    
Cobalt-60                           -0.0001735 U       0.02402       0.01976           0.03    
Europium-152                         0.02255 U         0.03797       0.05965           0.1     
Europium-154                         0.01522 U         0.07287       0.1868            0.2     
Lead-212                             0.4178            0.07571       0.03894                   
Lead-214                             0.4329            0.09111       0.04071                   
Potassium-40                        10.64              1.061         0.2587                    
Protactinium-234                    -0.02667 U         0.1142        0.09272                   
Radium-226 (By Bismuth-214)          0.3596            0.08651       0.03987           0.2     
Thallium-208                         0.08606           0.03535       0.02113                   
Thorium-232 (By Actinium-228)        0.6377            0.1122        0.04145           0.9     
Thorium-234                          0.4110 U          0.6010        1.195                     
Uranium-235                          0.06154 U         0.05423       0.1519            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-006                   Client ID : 12-PCT-320-006        

Seqnum : 1533181884004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_004                                Batch         : 197231                       Time      : 06-MAY-2013 09:11     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.29 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00002789       0.1595      0.9      .19366           .19366           0.015        u        

Bismuth-212                         0.5073            0.2821               .3827            .38358           -0.0057      u        

Bismuth-214                         0.3596            0.03987              .086514          .088011          0.0099       u        

Cesium-137                          0.0003502         0.02154     0.07     .02619           .02619           -0.0025      u        

Cobalt-60                           -0.0001735        0.01976     0.03     .02402           .02402           -0.00075     u        

Europium-152                        0.02255           0.05965     0.1      .037966          .037982          0.0051       u        

Europium-154                        0.01522           0.1868      0.2      .072866          .07287           0.018        u        

Lead-212                            0.4178            0.03894              .07571           .08152           0.021        u        

Lead-214                            0.4329            0.04071              .091114          .093336          0.0015       u        

Potassium-40                        10.64             0.2587               1.0612           1.1878           -0.17        u        

Protactinium-234                    -0.02667          0.09272              .1142            .1144            0.0086       u        

Radium-226 (By Bismuth-214)         0.3596            0.03987     0.2      .086514          .088011          0.0099       u        

Thallium-208                        0.08606           0.02113              .035354          .03578           0.0028       u        

Thorium-232 (By Actinium-228)       0.6377            0.04145     0.9      .11223           .12134           0.035        u        

Thorium-234                         0.4110            1.195                .601             .60225           0.013        u        

Uranium-235                         0.06154           0.1519      0.18     .054227          .054356          0.035        u        

u=use  

Page 1 of 1                                                                                                           1533181884004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-006          
Sample Description: 244631-006, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 12:57            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:11:48         Real Time: 2705   sec
Analysis Time: 5/6/2013 09:57            Dead Time: 0.19   %

Analysis Quantity: 3.153E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.377E-01      1.122E-01      1.213E-01      4.145E-02
Am-241    #AB   -2.789E-05      1.937E-01      1.937E-01      1.595E-01
Bi-212    #      5.073E-01      3.827E-01      3.836E-01      2.821E-01
Bi-214           3.596E-01      8.651E-02      8.801E-02      3.987E-02
Co-60     #AB   -1.735E-04      2.402E-02      2.402E-02      1.976E-02
Cs-137    #AB    3.502E-04      2.619E-02      2.619E-02      2.154E-02
Eu-152    #AB    2.255E-02      3.797E-02      3.798E-02      5.965E-02
Eu-154    #AB    1.522E-02      7.287E-02      7.287E-02      1.868E-01
K-40             1.064E+01      1.061E+00      1.188E+00      2.587E-01
Pa-234    #AB   -2.667E-02      1.142E-01      1.144E-01      9.272E-02
Pb-212           4.178E-01      7.571E-02      8.152E-02      3.894E-02
Pb-214           4.329E-01      9.111E-02      9.334E-02      4.071E-02
Ra-226           6.278E-01      4.806E-01      4.820E-01      3.456E-01
Th-234     AB    4.110E-01      6.010E-01      6.023E-01      1.195E+00
Tl-208           8.606E-02      3.535E-02      3.578E-02      2.113E-02
U-235     #AB    6.154E-02      5.423E-02      5.436E-02      1.519E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.422E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:57:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_004.An1               

Sample description                                             
244631-006, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_004.An1

Acquisition information
Start time:                 5/6/2013 09:11:48
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1529E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1529E+02) = 

8.5721E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:57:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:57:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0877

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32        9. 169.90   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
71.34        8. 126.62   0.46  2.478E-02
77.05       88.  21.47   0.69  2.926E-02
92.44       21.  73.12   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.911E-01 U235  
92.94       25.  67.21   0.83  3.937E-02    93.35   4.100  4.867E-01 Ac228 

93.35   5.760  3.464E-01 U235  
93.21       22.  70.12   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.093E-01 U235  
121.90        3. 413.55   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
162.86       22.  59.23   0.91  5.004E-02   163.36   5.080  2.796E-01 U235  

163.36   5.080  2.796E-01 U235  
186.41       36.  44.06   0.93  4.855E-02   185.72  57.000  4.152E-02 U235  

186.21   3.555  6.663E-01 Ra226 
185.72  57.000  4.152E-02 U235  

186.44       34.  38.28   0.74  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.278E-01 Ra226 

204.76       23.  48.74   0.95  4.677E-02   205.32   5.020  3.144E-01 U235  
205.32   5.020  3.144E-01 U235  

238.64      254.   8.91   0.95  4.348E-02   238.63  43.600  4.178E-01 Pb212 
241.98       43.  38.37   0.88  4.315E-02   242.00   7.268  4.313E-01 Pb214 
295.28      105.  14.47   0.99  3.829E-02   295.22  18.414  4.588E-01 Pb214 
300.69       11.  80.01   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.30       73.  18.06   1.74  3.500E-02   338.32  11.400  5.809E-01 Ac228 
351.98      165.  10.23   0.88  3.407E-02   351.93  35.600  4.199E-01 Pb214 
583.12       62.  18.58   0.91  2.395E-02   583.19  85.000  9.070E-02 Tl208 
609.32      130.  11.34   1.04  2.322E-02   609.31  45.490  3.685E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
722.06        3. 239.36   1.44  2.059E-02   723.30  20.050    PBC<MDA Eu154 
727.57       23.  33.81   1.45  2.051E-02   727.33   6.650  5.321E-01 Bi212 
785.39        2. 225.20   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
859.74        8.  89.77   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
910.92       87.  12.31   0.88  1.750E-02   911.20  26.200  6.051E-01 Ac228 
968.66       61.  14.81   0.36  1.675E-02   968.96  15.900  7.319E-01 Ac228 

1110.85        2. 235.72   1.73  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.44       24.  34.31   1.74  1.507E-02  1120.29  14.910  3.324E-01 Bi214 
1273.84        2. 270.11   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.50        6.  84.17   1.90  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      434.   4.82   1.91  1.229E-02  1460.82  10.550  1.064E+01 K40   
1764.66       11.  37.23   2.06  1.048E-02  1764.49  15.310  2.183E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

285.59    71.34        62.         8. 3.390E+02  253.23   0.460  -      
308.40    77.05       124.        88. 3.021E+03   42.95   0.686  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.54    63.32       116.         9.     0.003   339.81   0.796s
Th-234    370.51    92.59       105.        21.     0.008   146.24   0.829D
Ac-228    373.56    93.35       109.        22.     0.008   140.23   0.830D
U-235     373.56    93.35       126.        25.     0.009   134.41   0.830D
Eu-152    487.67   121.90        96.         3.     0.001   827.10   0.862s
Pa-234    523.61   130.89       128.        -8.    -0.003   428.26   0.872s
U-235     574.84   143.71       128.        -9.    -0.003   364.93   0.886s
U-235     651.37   162.86        77.        22.     0.008   118.47   0.907s
U-235     745.53   186.41       109.        36.     0.013    88.12   0.931 
Ra-226    745.64   186.44        65.        34.     0.013    76.56   0.744 
U-235     818.85   204.76        53.        23.     0.009    97.48   0.952s
Pb-212    954.29   238.64       100.       249.     0.092    17.81   0.947 
Pb-214    967.64   241.98        86.        43.     0.016    76.75   0.884 
Tl-208   1105.69   276.52        73.        -7.    -0.003   365.33   1.028 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.68   295.28        48.       102.     0.038    28.95   0.995 
Pb-212   1202.32   300.69        47.        11.     0.004   160.02   1.052s
Ac-228   1352.69   338.30        36.        73.     0.027    36.12   1.744s
Eu-152   1377.17   344.43        55.        -2.    -0.001  1064.23   1.096s
Pb-214   1407.36   351.98        45.       160.     0.059    20.46   0.881s
Pa-234   2270.65   567.90        33.        -6.    -0.002   285.71   1.311s
Tl-208   2331.53   583.12        34.        52.     0.019    38.06   1.323s
Bi-214   2436.29   609.32        32.       123.     0.045    22.69   1.042 
Eu-154   2887.15   722.06        23.         3.     0.001   478.73   1.444s
Bi-212   2909.16   727.57        27.        23.     0.008    67.61   1.448s
Eu-152   3115.37   779.13        20.        -1.     0.000   995.44   1.490s
Bi-212   3140.41   785.39        22.         2.     0.001   450.40   1.495s
Tl-208   3437.80   859.74        23.         8.     0.003   179.53   1.554 
Pa-234   3534.02   883.80        24.        -6.    -0.002   250.57   1.569s
Ac-228   3642.50   910.92         7.        87.     0.032    24.62   0.880s
Ac-228   3873.50   968.66         6.        61.     0.023    29.62   0.359s
Eu-154   3978.89   995.01        15.        -2.    -0.001   479.19   1.654s
Eu-154   4014.76  1003.98        22.        -2.    -0.001   556.34   1.660s
Eu-152   4442.31  1110.85        14.         2.     0.001   471.44   1.732s
Bi-214   4480.70  1120.44        21.        24.     0.009    68.63   1.738s
Co-60    4695.42  1174.11        26.        -5.    -0.002   281.14   1.771s
Eu-154   5094.50  1273.84        18.         2.     0.001   540.23   1.832s
Eu-152   5633.38  1408.50         9.         6.     0.002   168.33   1.904s
K-40     5842.89  1460.85        21.       434.     0.161     9.64   1.910 
Bi-214   7059.01  1764.66        12.        11.     0.004    74.46   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3765E-01                                      5.12E+12             
911.20 6.051E-01  (  4.145E-02 1.23E+01 2.62E+01 G  
968.96 7.319E-01  (  6.573E-02 1.48E+01 1.59E+01 G  
338.32 5.809E-01 *(  1.112E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 4.345E-01 -   4.783E-01 7.01E+01 4.10E+00 XA 

Am-241   I  -2.7891E-05                                      1.58E+05             
59.54-2.789E-05 &(  1.595E-01 3.47E+05 3.59E+01 G  

Bi-212   N   5.0734E-01                                      5.12E+12             
727.33 5.321E-01 ?(P 2.821E-01 3.38E+01 6.65E+00 G  
785.37 3.589E-01 ?(P 1.620E+00 2.25E+02 1.11E+00 G  

1620.74-1.676E-02 %   1.093E+00 3.97E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.5960E-01                                      5.84E+05             
609.31 3.685E-01  (P 3.987E-02 1.13E+01 4.55E+01 G  

1120.29 3.324E-01 ?(  1.502E-01 3.43E+01 1.49E+01 G  
1764.49 2.183E-01 - P 1.585E-01 3.72E+01 1.53E+01 G  

Co-60    T  -1.7352E-04                                      1.93E+03             
1332.49-1.735E-04 %(  1.976E-02 6.92E+03 1.00E+02 G  
1173.23-1.187E-02 +   2.616E-02 1.41E+02 9.98E+01 G  

Cs-137   I   3.5023E-04                                      1.10E+04             
661.66 3.502E-04 &(  2.154E-02 3.74E+03 8.50E+01 G  

Eu-152   I   2.2554E-02                                      4.94E+03             
344.28-6.865E-03 ?(  5.965E-02 5.32E+02 2.66E+01 G  
121.78 7.827E-03 &(  5.287E-02 4.14E+02 2.84E+01 G  
778.90-1.604E-02 +   1.294E-01 4.98E+02 1.30E+01 G  
964.08-2.813E-03 %   2.021E-01 4.37E+03 1.45E+01 G  

1112.08 3.703E-02 ?(  1.382E-01 2.36E+02 1.34E+01 G  
1408.01 7.083E-02 ?(  8.559E-02 8.42E+01 2.09E+01 G  

Eu-154   I   1.5221E-02                                      3.14E+03             
873.18 2.132E-03 &(  1.868E-01 5.32E+03 1.22E+01 G  
123.07-8.657E-04 %   3.860E-02 2.71E+03 4.04E+01 G  

1274.43 1.544E-02 &(  6.664E-02 2.70E+02 3.49E+01 G  
723.30 2.278E-02 ?(  8.714E-02 2.39E+02 2.00E+01 G  

1004.72-2.659E-02 +   1.186E-01 2.78E+02 1.79E+01 G  
996.25-4.468E-02 +   1.699E-01 2.40E+02 1.05E+01 G  

K-40     N   1.0638E+01                                      4.57E+11             
1460.82 1.064E+01  (P 2.587E-01 4.82E+00 1.06E+01 G  

Pa-234   N  -2.6667E-02                                      1.63E+12             
131.30-2.667E-02 ?(  9.272E-02 2.14E+02 1.82E+01 G  
569.50-8.293E-02 &   1.869E-01 1.43E+02 9.30E+00 G  
946.00 1.928E-03 %   1.352E-01 4.27E+03 1.35E+01 G  
880.52-9.914E-02 &   1.932E-01 1.25E+02 1.05E+01 G  
883.24 1.229E-03 %   1.765E-01 8.73E+03 9.70E+00 G  

Pb-212   N   4.1775E-01                                      5.12E+12             
238.63 4.178E-01  (P 3.894E-02 8.91E+00 4.36E+01 G  
300.09 2.988E-01 & P 4.204E-01 8.00E+01 3.18E+00 G  

Pb-214   N   4.3293E-01                                      5.84E+05             
351.93 4.199E-01  (P 4.071E-02 1.02E+01 3.56E+01 G  
295.22 4.588E-01  (P 7.276E-02 1.45E+01 1.84E+01 G  
242.00 4.313E-01  (  2.193E-01 3.84E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.2781E-01                                      5.84E+05             
186.21 6.278E-01  (  3.456E-01 3.83E+01 3.56E+00 G  

Th-234   N   4.1096E-01                                      1.63E+12             
63.30 4.353E-01 ?(  1.195E+00 1.70E+02 3.75E+00 G  
92.59 3.899E-01  (  4.481E-01 7.31E+01 4.34E+00 G  

Tl-208   N   8.6062E-02                                      5.12E+12             
583.19 8.174E-02 ?(P 2.113E-02 1.90E+01 8.50E+01 G  
277.37-8.720E-02 - P 2.401E-01 1.83E+02 6.60E+00 G  
860.53 1.157E-01  (  1.577E-01 8.98E+01 1.24E+01 G  

U-235    N   6.1538E-02                                      2.57E+11             
143.77-5.140E-02 &(  1.519E-01 1.82E+02 1.09E+01 G  
205.32 3.144E-01  (  2.285E-01 4.87E+01 5.02E+00 G  
163.36 2.796E-01 ?(  2.549E-01 5.92E+01 5.08E+00 G  
185.72 4.152E-02 &(  2.791E-02 4.41E+01 5.70E+01 G  

Energy duplication    
93.35 3.464E-01 ?   3.660E-01 6.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       126.        25.     0.009   134.41   3.464E-01   
Eu-152     121.90        96.         3.     0.001   827.10   7.827E-03   
Pa-234     130.89       128.        -8.    -0.003   428.26  -2.667E-02   
U-235      143.71       128.        -9.    -0.003   364.93  -5.140E-02   
U-235      162.86        77.        22.     0.008   118.47   2.796E-01   
U-235      186.41       109.        36.     0.013    88.12   4.152E-02   
U-235      204.76        53.        23.     0.009    97.48   3.144E-01   
Eu-152     344.43        55.        -2.    -0.001  1064.23  -6.865E-03   
Pa-234     567.90        33.        -6.    -0.002   285.71  -8.293E-02   
Eu-154     722.06        23.         3.     0.001   478.73   2.278E-02   
Bi-212     727.57        27.        23.     0.008    67.61   5.321E-01  P
Eu-152     779.13        20.        -1.     0.000   995.44  -1.604E-02   
Bi-212     785.39        22.         2.     0.001   450.40   3.589E-01  P
Pa-234     883.80        24.        -6.    -0.002   250.57  -9.914E-02   
Eu-154     995.01        15.        -2.    -0.001   479.19  -4.468E-02   
Eu-154    1003.98        22.        -2.    -0.001   556.34  -2.659E-02   
Eu-152    1110.85        14.         2.     0.001   471.44   3.703E-02   
Co-60     1174.11        26.        -5.    -0.002   281.14  -1.187E-02   
Eu-154    1273.84        18.         2.     0.001   540.23   1.544E-02   
Eu-152    1408.50         9.         6.     0.002   168.33   7.083E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3765E-01    6.3765E-01   1.1223E-01    1.2134E-01  4.145E-02
Am-241 #A   -2.7888E-05   -2.7891E-05   1.9366E-01    1.9366E-01  1.595E-01
Bi-212 #     5.0734E-01    5.0734E-01   3.8270E-01    3.8358E-01  2.821E-01
Bi-214       3.5959E-01    3.5960E-01   8.6514E-02    8.8011E-02  3.987E-02
Co-60  #A   -1.7185E-04   -1.7352E-04   2.4020E-02    2.4020E-02  1.976E-02
Cs-137 #A    3.4964E-04    3.5023E-04   2.6190E-02    2.6190E-02  2.154E-02
Eu-152 #A    2.2470E-02    2.2554E-02   3.7966E-02    3.7982E-02  5.965E-02
Eu-154 #A    1.5131E-02    1.5221E-02   7.2866E-02    7.2870E-02  1.868E-01
K-40         1.0638E+01    1.0638E+01   1.0612E+00    1.1878E+00  2.587E-01
Pa-234 #A   -2.6667E-02   -2.6667E-02   1.1420E-01    1.1440E-01  9.272E-02
Pb-212       4.1775E-01    4.1775E-01   7.5710E-02    8.1520E-02  3.894E-02
Pb-214       4.3292E-01    4.3293E-01   9.1114E-02    9.3336E-02  4.071E-02
Ra-226       6.2779E-01    6.2781E-01   4.8064E-01    4.8198E-01  3.456E-01
Th-234  A    4.1096E-01    4.1096E-01   6.0100E-01    6.0225E-01  1.195E+00
Tl-208       8.6062E-02    8.6062E-02   3.5354E-02    3.5780E-02  2.113E-02
U-235  #A    6.1538E-02    6.1538E-02   5.4227E-02    5.4356E-02  1.519E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.320E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.3199858E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-007                Received:        04/09/13                      
Lab ID:          244631-007                    Prepared:        04/11/13 09:04                
Matrix:          Soil                          Analyzed:        05/06/13 09:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.004424 U       0.1390         0.1142            0.9     
Bismuth-212                          0.5663           0.3360         0.1638                    
Bismuth-214                          0.2634           0.08919        0.04901                   
Cesium-137                           0.01586 U        0.02437        0.01824           0.07    
Cobalt-60                           -0.006063 U       0.02897        0.02306           0.03    
Europium-152                         0.03273 U        0.04355        0.06059           0.1     
Europium-154                         0.01530 U        0.02432        0.1679            0.2     
Lead-212                             0.4392           0.07508        0.03961                   
Lead-214                             0.4373           0.07752        0.04281                   
Potassium-40                        10.79             1.039          0.2577                    
Protactinium-234                     0.01744 U        0.06963        0.09923                   
Radium-226 (By Bismuth-214)          0.2634           0.08919        0.04901           0.2     
Thallium-208                         0.1623           0.03915        0.01485                   
Thorium-232 (By Actinium-228)        0.4302           0.1221         0.05677           0.9     
Thorium-234                          1.657            1.367          1.026                     
Uranium-235                          0.02911 U        0.02834        0.1478            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244631-007                   Client ID : 12-PCT-320-007        

Seqnum : 1523181871004.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_004                                Batch         : 197231                       Time      : 06-MAY-2013 09:10     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334.36 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.004424         0.1142      0.9      .13902           .13902           0.015        u        

Bismuth-212                         0.5663            0.1638               .33599           .33724           -0.0057      u        

Bismuth-214                         0.2634            0.04901              .089186          .089969          0.0099       u        

Cesium-137                          0.01586           0.01824     0.07     .024365          .024376          -0.0025      u        

Cobalt-60                           -0.006063         0.02306     0.03     .028972          .028973          -0.00075     u        

Europium-152                        0.03273           0.06059     0.1      .043545          .043573          0.0051       u        

Europium-154                        0.01530           0.1679      0.2      .024318          .024331          0.018        u        

Lead-212                            0.4392            0.03961              .075075          .081521          0.021        u        

Lead-214                            0.4373            0.04281              .077522          .080174          0.0015       u        

Potassium-40                        10.79             0.2577               1.0394           1.1718           -0.17        u        

Protactinium-234                    0.01744           0.09923              .06963           .069765          0.0086       u        

Radium-226 (By Bismuth-214)         0.2634            0.04901     0.2      .089186          .089969          0.0099       u        

Thallium-208                        0.1623            0.01485              .039145          .040499          0.0028       u        

Thorium-232 (By Actinium-228)       0.4302            0.05677     0.9      .12209           .12599           0.035        u        

Thorium-234                         1.657             1.026                1.3667           1.3757           0.013        u        

Uranium-235                         0.02911           0.1478      0.18     .028337          .028392          0.035        u        

u=use  

Page 1 of 1                                                                                                           1523181871004.2

135 of 513



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-007          
Sample Description: 244631-007, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:01            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:10:50         Real Time: 2704   sec
Analysis Time: 5/6/2013 09:56            Dead Time: 0.14   %

Analysis Quantity: 3.344E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.302E-01      1.221E-01      1.260E-01      5.677E-02
Am-241    #AB   -4.424E-03      1.390E-01      1.390E-01      1.142E-01
Bi-212           5.663E-01      3.360E-01      3.372E-01      1.638E-01
Bi-214           2.634E-01      8.919E-02      8.997E-02      4.901E-02
Co-60     #AB   -6.063E-03      2.897E-02      2.897E-02      2.306E-02
Cs-137    #AB    1.586E-02      2.437E-02      2.438E-02      1.824E-02
Eu-152    #AB    3.273E-02      4.354E-02      4.357E-02      6.059E-02
Eu-154    #AB    1.530E-02      2.432E-02      2.433E-02      1.679E-01
K-40             1.079E+01      1.039E+00      1.172E+00      2.577E-01
Pa-234    #AB    1.744E-02      6.963E-02      6.976E-02      9.923E-02
Pb-212           4.392E-01      7.507E-02      8.152E-02      3.961E-02
Pb-214           4.373E-01      7.752E-02      8.017E-02      4.281E-02
Ra-226    #      5.814E-01      5.180E-01      5.191E-01      3.919E-01
Th-234    #      1.657E+00      1.367E+00      1.376E+00      1.026E+00
Tl-208           1.623E-01      3.914E-02      4.050E-02      1.485E-02
U-235     #AB    2.911E-02      2.834E-02      2.839E-02      1.478E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.544E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

Sample description                                             
244631-007, 197231                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_004.An1

Acquisition information
Start time:                 5/6/2013 09:10:50
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3436E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3436E+02) = 

8.0832E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0923

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.19       35.  41.84   0.53  1.662E-02    63.30   3.750  1.672E+00 Th234 

63.30   3.750  1.672E+00 Th234 
74.62       67.  24.51   0.86  2.573E-02
77.09      102.  17.26   0.86  2.751E-02
93.05       42.  36.50   0.88  3.718E-02    93.35   5.760  5.905E-01 U235  

93.35   4.100  8.296E-01 Ac228 
92.59   4.343  7.910E-01 Th234 

93.11       43.  34.40   0.83  3.718E-02    93.35   5.760  6.067E-01 U235  
93.35   4.100  8.523E-01 Ac228 

123.30       14. 101.70   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
185.81       32.  44.55   0.97  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.814E-01 Ra226 
185.83       31.  48.67   0.97  4.662E-02   185.72  57.000  3.455E-02 U235  

186.21   3.555  5.544E-01 Ra226 
200.92       14.  80.28   0.48  4.541E-02
205.72        8. 152.90   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
238.61      276.   8.31   0.93  4.203E-02   238.63  43.600  4.392E-01 Pb212 
241.86       28.  58.62   1.03  4.172E-02   242.00   7.268  2.778E-01 Pb214 
295.23      109.  13.99   1.00  3.721E-02   295.22  18.414  4.598E-01 Pb214 
300.46       10. 105.26   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.30       56.  24.54   1.31  3.412E-02   338.32  11.400  4.349E-01 Ac228 
352.04      176.   9.71   1.32  3.324E-02   351.93  35.600  4.257E-01 Pb214 
569.41        4. 199.62   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.02      110.  12.06   0.69  2.358E-02   583.19  85.000  1.641E-01 Tl208 
609.10      104.  14.96   1.11  2.288E-02   609.31  45.490  2.634E-01 Bi214 
661.41       10.  76.82   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.07       25.  29.66   0.32  2.025E-02   727.33   6.650  5.557E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.43        4. 153.37   1.51  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.70       11.  67.12   1.57  1.803E-02   860.53  12.400  1.503E-01 Tl208 
911.18       70.  14.25   1.07  1.732E-02   911.20  26.200  4.643E-01 Ac228 
969.19       33.  30.72   1.65  1.658E-02   968.96  15.900  3.707E-01 Ac228 

1112.44        9.  66.53   1.75  1.502E-02  1112.08  13.410  1.395E-01 Eu152 
1119.98       52.  16.25   0.53  1.494E-02  1120.29  14.910  6.948E-01 Bi214 
1272.03        5. 117.14   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1407.39        1. 552.82   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      482.   4.63   1.80  1.219E-02  1460.82  10.550  1.079E+01 K40   
1764.85       28.  20.67   2.11  1.039E-02  1764.49  15.310  5.343E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.17    74.52       123.        47. 1.819E+03   74.70   0.410  -      s 
308.05    76.99       108.        90. 3.278E+03   39.45   0.868  -        
803.36   200.92        50.        14. 2.973E+02  160.55   0.481  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.54    63.10        85.        35.     0.013    82.49   0.849s
Th-234    366.80    91.69       160.       -30.    -0.011   125.37   0.880 
U-235     373.44    93.35        98.        42.     0.016    73.01   0.880D
Ac-228    373.44    93.35        82.        43.     0.016    68.80   0.829D
Eu-152    484.88   121.23       114.        -7.    -0.003   416.50   0.910s
Eu-154    493.14   123.30        98.        14.     0.005   203.40   0.911s
U-235     574.49   143.66       124.        -6.    -0.002   499.84   0.932s
U-235     652.43   163.16       126.       -14.    -0.005   240.91   0.952s
U-235     743.05   185.83        96.        31.     0.011    97.34   0.974s
Ra-226    742.96   185.81        87.        32.     0.012    89.11   0.975s
U-235     822.53   205.72        77.         8.     0.003   305.81   0.994s
Pb-212    953.99   238.61       108.       269.     0.100    16.62   0.933 
Pb-214    966.98   241.86       123.        28.     0.010   117.24   1.030s
Tl-208   1116.80   279.34        50.        -8.    -0.003   257.15   1.064s
Pb-214   1180.34   295.23        56.       105.     0.039    27.99   1.001 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1201.26   300.46        76.        10.     0.004   210.51   1.086s
Ac-228   1352.52   338.30        54.        56.     0.021    49.08   1.315 
Eu-152   1375.38   344.02        60.        -2.    -0.001  1231.28   1.129s
Pb-214   1407.45   352.04        53.       168.     0.062    19.42   1.317 
Pa-234   2276.50   569.41        30.         4.     0.001   399.24   1.332s
Tl-208   2330.94   583.02        18.       110.     0.041    24.12   0.685s
Bi-214   2435.24   609.10        53.        92.     0.034    29.92   1.109 
Cs-137   2644.41   661.41        23.        10.     0.004   153.64   1.411s
Eu-154   2902.69   725.99        31.        -2.    -0.001   959.85   1.461s
Bi-212   2907.00   727.07        10.        25.     0.009    59.33   0.320s
Eu-152   3130.88   783.04        15.        -3.    -0.001   437.90   1.506s
Bi-212   3140.41   785.43        21.         4.     0.002   306.73   1.511s
Tl-208   3441.49   860.70        23.        11.     0.004   134.23   1.569s
Eu-154   3486.79   872.02        27.        -4.    -0.002   361.93   1.579s
Pa-234   3529.57   882.72        33.        -8.    -0.003   205.75   1.585s
Pa-234   3529.10   882.60        30.        -6.    -0.002   287.98   1.587s
Ac-228   3643.44   911.18        14.        70.     0.026    28.50   1.072s
Eu-152   3852.40   963.42        35.        -3.    -0.001   568.78   1.647s
Ac-228   3875.50   969.19        34.        33.     0.012    61.44   1.650s
Eu-154   4016.94  1004.54        20.        -1.     0.000  1114.09   1.676s
Eu-152   4448.64  1112.44        15.         9.     0.003   133.06   1.750s
Bi-214   4478.79  1119.98        10.        52.     0.019    32.50   0.534s
Co-60    4706.03  1176.76        22.        -1.     0.000  1516.28   1.791s
Eu-154   5087.28  1272.03        15.         5.     0.002   234.28   1.855s
Co-60    5328.52  1332.31        18.        -3.    -0.001   477.86   1.890s
Eu-152   5629.04  1407.39        20.         1.     0.000  1105.63   1.934s
K-40     5843.20  1460.89        23.       463.     0.172     9.25   1.803 
Bi-214   7060.14  1764.85         8.        28.     0.011    41.34   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.3021E-01                                      5.12E+12             
911.20 4.643E-01  (P 5.677E-02 1.42E+01 2.62E+01 G  
968.96 3.707E-01 ?(  1.542E-01 3.07E+01 1.59E+01 G  
338.32 4.349E-01  (P 1.312E-01 2.45E+01 1.14E+01 G  

Energy duplication    
93.35 8.523E-01 +   4.133E-01 3.44E+01 4.10E+00 XA 

Am-241   I  -4.4242E-03                                      1.58E+05             
59.54-4.424E-03 %(  1.142E-01 1.57E+03 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.6631E-01                                      5.12E+12             
727.33 5.557E-01  (  1.638E-01 2.97E+01 6.65E+00 G  
785.37 6.299E-01 &(  1.514E+00 1.53E+02 1.11E+00 G  

1620.74 0.000E+00 &   1.790E+00 1.00E+03 1.51E+00 G  

Bi-214   N   2.6344E-01                                      5.84E+05             
609.31 2.634E-01  (P 4.901E-02 1.50E+01 4.55E+01 G  

1120.29 6.948E-01 + P 1.006E-01 1.62E+01 1.49E+01 G  
1764.49 5.343E-01 + P 1.274E-01 2.07E+01 1.53E+01 G  

Co-60    T  -6.0629E-03                                      1.93E+03             
1332.49-6.063E-03 ?(  2.306E-02 2.39E+02 1.00E+02 G  
1173.23-1.867E-03 &   2.309E-02 7.58E+02 9.98E+01 G  

Cs-137   I   1.5859E-02                                      1.10E+04             
661.66 1.586E-02 ?(  1.824E-02 7.68E+01 8.50E+01 G  

Eu-152   I   3.2726E-02                                      4.94E+03             
344.28-6.017E-03 &(  6.059E-02 6.16E+02 2.66E+01 G  
121.78-1.697E-02 &   5.729E-02 2.08E+02 2.84E+01 G  
778.90-3.095E-02 +   1.071E-01 2.19E+02 1.30E+01 G  
964.08-3.747E-02 +   1.719E-01 2.84E+02 1.45E+01 G  

1112.08 1.395E-01 ?(  1.331E-01 6.65E+01 1.34E+01 G  
1408.01 1.347E-02 ?(  1.210E-01 5.53E+02 2.09E+01 G  

Eu-154   I   1.5304E-02                                      3.14E+03             
873.18-5.847E-02 ?(  1.679E-01 1.81E+02 1.22E+01 G  
123.07 2.307E-02 ?(  3.732E-02 1.02E+02 4.04E+01 G  

1274.43 3.204E-02 ?(  5.719E-02 1.17E+02 3.49E+01 G  
723.30-1.219E-02 +   9.514E-02 4.80E+02 2.00E+01 G  

1004.72-1.214E-02 +   1.099E-01 5.57E+02 1.79E+01 G  
996.25-9.557E-04 %   1.896E-01 1.20E+04 1.05E+01 G  

K-40     N   1.0789E+01                                      4.57E+11             
1460.82 1.079E+01  (P 2.577E-01 4.63E+00 1.06E+01 G  

Pa-234   N   1.7441E-02                                      1.63E+12             
131.30-1.127E-03 %(  9.923E-02 5.35E+03 1.82E+01 G  
569.50 5.378E-02 ?(  1.712E-01 2.00E+02 9.30E+00 G  
946.00-1.288E-04 %   1.640E-01 7.73E+04 1.35E+01 G  
880.52-1.340E-01 +   2.138E-01 1.03E+02 1.05E+01 G  
883.24-9.798E-02 +   2.223E-01 1.44E+02 9.70E+00 G  

Pb-212   N   4.3916E-01                                      5.12E+12             
238.63 4.392E-01  (P 3.961E-02 8.31E+00 4.36E+01 G  
300.09 2.524E-01 - P 5.182E-01 1.05E+02 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 09:56:00
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.3731E-01                                      5.84E+05             
351.93 4.257E-01  (P 4.281E-02 9.71E+00 3.56E+01 G  
295.22 4.598E-01  (P 7.603E-02 1.40E+01 1.84E+01 G  
242.00 2.778E-01 - P 2.547E-01 5.86E+01 7.27E+00 G  

Ra-226   N   5.8135E-01                                      5.84E+05             
186.21 5.814E-01  (  3.919E-01 4.46E+01 3.56E+00 G  

Th-234   N   1.6568E+00                                      1.63E+12             
63.30 1.657E+00  (  1.026E+00 4.12E+01 3.75E+00 G  
92.59-5.586E-01 -   5.517E-01 6.27E+01 4.34E+00 G  

Tl-208   N   1.6230E-01                                      5.12E+12             
583.19 1.641E-01  (  1.485E-02 1.21E+01 8.50E+01 G  
277.37-9.498E-02 -   1.935E-01 1.29E+02 6.60E+00 G  
860.53 1.503E-01 ?(  1.489E-01 6.71E+01 1.24E+01 G  

U-235    N   2.9111E-02                                      2.57E+11             
143.77-3.635E-02 ?(  1.478E-01 2.50E+02 1.09E+01 G  
205.32 1.100E-01 &(  2.699E-01 1.53E+02 5.02E+00 G  
163.36-1.667E-01 +   3.224E-01 1.20E+02 5.08E+00 G  
185.72 3.455E-02 @(  2.573E-02 4.87E+01 5.70E+01 G  

Energy duplication    
93.35 5.905E-01     3.220E-01 3.65E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.10        85.        35.     0.013    82.49   1.657E+00   
Th-234      91.69       160.       -30.    -0.011   125.37  -5.586E-01   
U-235       93.35        98.        42.     0.016    73.01   5.905E-01   
Eu-152     121.23       114.        -7.    -0.003   416.50  -1.697E-02   
Eu-154     123.30        98.        14.     0.005   203.40   2.307E-02   
U-235      143.66       124.        -6.    -0.002   499.84  -3.635E-02   
U-235      163.16       126.       -14.    -0.005   240.91  -1.667E-01   
U-235      185.83        96.        31.     0.011    97.34   3.455E-02   
Ra-226     185.81        87.        32.     0.012    89.11   5.814E-01   
U-235      205.72        77.         8.     0.003   305.81   1.100E-01   
Eu-152     344.02        60.        -2.    -0.001  1231.28  -6.017E-03   
Pa-234     569.41        30.         4.     0.001   399.24   5.378E-02   
Cs-137     661.41        23.        10.     0.004   153.64   1.586E-02   
Eu-154     725.99        31.        -2.    -0.001   959.85  -1.219E-02   
Eu-152     783.04        15.        -3.    -0.001   437.90  -3.095E-02   
Eu-154     872.02        27.        -4.    -0.002   361.93  -5.847E-02   
Pa-234     882.72        33.        -8.    -0.003   205.75  -1.340E-01   
Pa-234     882.60        30.        -6.    -0.002   287.98  -9.798E-02   
Eu-152     963.42        35.        -3.    -0.001   568.78  -3.747E-02   
Eu-154    1004.54        20.        -1.     0.000  1114.09  -1.214E-02   
Eu-152    1112.44        15.         9.     0.003   133.06   1.395E-01   
Co-60     1176.76        22.        -1.     0.000  1516.28  -1.867E-03   
Eu-154    1272.03        15.         5.     0.002   234.28   3.204E-02   
Co-60     1332.31        18.        -3.    -0.001   477.86  -6.063E-03   
Eu-152    1407.39        20.         1.     0.000  1105.63   1.347E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.3021E-01    4.3021E-01   1.2209E-01    1.2599E-01  5.677E-02
Am-241 #A   -4.4237E-03   -4.4242E-03   1.3902E-01    1.3902E-01  1.142E-01
Bi-212       5.6631E-01    5.6631E-01   3.3599E-01    3.3724E-01  1.638E-01
Bi-214       2.6343E-01    2.6344E-01   8.9186E-02    8.9969E-02  4.901E-02
Co-60  #A   -6.0046E-03   -6.0629E-03   2.8972E-02    2.8973E-02  2.306E-02
Cs-137 #A    1.5832E-02    1.5859E-02   2.4365E-02    2.4376E-02  1.824E-02
Eu-152 #A    3.2603E-02    3.2726E-02   4.3545E-02    4.3573E-02  6.059E-02
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Eu-154 #A    1.5213E-02    1.5304E-02   2.4318E-02    2.4331E-02  1.679E-01
K-40         1.0789E+01    1.0789E+01   1.0394E+00    1.1718E+00  2.577E-01
Pa-234 #A    1.7441E-02    1.7441E-02   6.9630E-02    6.9765E-02  9.923E-02
Pb-212       4.3916E-01    4.3916E-01   7.5075E-02    8.1521E-02  3.961E-02
Pb-214       4.3729E-01    4.3731E-01   7.7522E-02    8.0174E-02  4.281E-02
Ra-226 #     5.8133E-01    5.8135E-01   5.1803E-01    5.1909E-01  3.919E-01
Th-234 #     1.6568E+00    1.6568E+00   1.3667E+00    1.3757E+00  1.026E+00
Tl-208       1.6230E-01    1.6230E-01   3.9145E-02    4.0499E-02  1.485E-02
U-235  #A    2.9111E-02    2.9111E-02   2.8337E-02    2.8392E-02  1.478E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.309E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3087946E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-008                Received:        04/09/13                      
Lab ID:          244631-008                    Prepared:        04/11/13 09:11                
Matrix:          Soil                          Analyzed:        05/06/13 09:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:09                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1019 U        0.1469         0.1142            0.9     
Bismuth-212                          0.5040          0.4023         0.2897                    
Bismuth-214                          0.3742          0.08206        0.03656                   
Cesium-137                           0 U             0.02445        0.02616           0.07    
Cobalt-60                            0.01414         0.01602        0.01262           0.03    
Europium-152                         0.06943         0.09021        0.04943           0.1     
Europium-154                         0.01984 U       0.02848        0.1761            0.2     
Lead-212                             0.3699          0.06749        0.03451                   
Lead-214                             0.3005          0.08149        0.04238                   
Potassium-40                        11.97            1.102          0.2649                    
Protactinium-234                     0.01022 U       0.1159         0.08280                   
Radium-226 (By Bismuth-214)          0.3742          0.08206        0.03656           0.2     
Thallium-208                         0.1871          0.04181        0.01514                   
Thorium-232 (By Actinium-228)        0.5544          0.1041         0.03128           0.9     
Thorium-234                          0.5675 U        0.5032         1.097                     
Uranium-235                          0.05918 U       0.03657        0.1546            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-008                   Client ID : 12-PCT-320-008        

Seqnum : 1513181870005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_005                                Batch         : 197231                       Time      : 06-MAY-2013 09:56     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.96 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1019            0.1142      0.9      .14686           .14705           0.015        u        

Bismuth-212                         0.5040            0.2897               .40234           .40317           -0.0057      u        

Bismuth-214                         0.3742            0.03656              .082063          .083808          0.0099       u        

Cesium-137                          0                 0.02616     0.07     .024445          .024445          -0.0025      u        

Cobalt-60                           0.01414           0.01262     0.03     .016023          .016035          -0.00075     u        

Europium-152                        0.06943           0.04943     0.1      .090212          .0903            0.0051       u        

Europium-154                        0.01984           0.1761      0.2      .028483          .028502          0.018        u        

Lead-212                            0.3699            0.03451              .067485          .074096          0.021        u        

Lead-214                            0.3005            0.04238              .081488          .083187          0.0015       u        

Potassium-40                        11.97             0.2649               1.102            1.2555           -0.17        u        

Protactinium-234                    0.01022           0.08280              .11591           .11594           0.0086       u        

Radium-226 (By Bismuth-214)         0.3742            0.03656     0.2      .082063          .083808          0.0099       u        

Thallium-208                        0.1871            0.01514              .041809          .043518          0.0028       u        

Thorium-232 (By Actinium-228)       0.5544            0.03128     0.9      .10412           .1116            0.035        u        

Thorium-234                         0.5675            1.097                .50321           .50607           0.013        u        

Uranium-235                         0.05918           0.1546      0.18     .036572          .03677           0.035        u        

u=use  

Page 1 of 1                                                                                                           1513181870005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-008          
Sample Description: 244631-008, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:09            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:56:20         Real Time: 2705   sec
Analysis Time: 5/6/2013 10:41            Dead Time: 0.19   %

Analysis Quantity: 3.200E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.544E-01      1.041E-01      1.116E-01      3.128E-02
Am-241    #AB    1.019E-01      1.469E-01      1.471E-01      1.142E-01
Bi-212           5.040E-01      4.023E-01      4.032E-01      2.897E-01
Bi-214           3.742E-01      8.206E-02      8.381E-02      3.656E-02
Co-60     #      1.414E-02      1.602E-02      1.604E-02      1.262E-02
Cs-137    #AB    0.000E+00      2.445E-02      2.445E-02      2.616E-02
Eu-152    #      6.943E-02      9.021E-02      9.030E-02      4.943E-02
Eu-154    #AB    1.984E-02      2.848E-02      2.850E-02      1.761E-01
K-40             1.197E+01      1.102E+00      1.255E+00      2.649E-01
Pa-234    #AB    1.022E-02      1.159E-01      1.159E-01      8.280E-02
Pb-212           3.699E-01      6.749E-02      7.410E-02      3.451E-02
Pb-214           3.005E-01      8.149E-02      8.319E-02      4.238E-02
Ra-226    #      1.089E+00      6.314E-01      6.357E-01      4.004E-01
Th-234    #AB    5.675E-01      5.032E-01      5.061E-01      1.097E+00
Tl-208    #      1.871E-01      4.181E-02      4.352E-02      1.514E-02
U-235     #AB    5.918E-02      3.657E-02      3.677E-02      1.546E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.619E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:41:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_005.An1               

Sample description                                             
244631-008, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_005.An1

Acquisition information
Start time:                 5/6/2013 09:56:20
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1996E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1996E+02) = 

8.4470E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0971

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.93       18.  72.03   0.86  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.28       11. 140.97   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.835E-01 Th234 
74.62       53.  33.05   0.87  2.831E-02
77.34      114.  15.36   0.87  3.035E-02
87.35       68.  22.74   1.07  3.675E-02
92.61       35.  44.34   0.89  3.953E-02    92.59   4.343  6.400E-01 Th234 

92.59   4.343  6.400E-01 Th234 
93.35   5.760  4.781E-01 U235  

93.19       72.  23.24   0.56  3.990E-02    93.35   5.760  9.801E-01 U235  
93.35   4.100  1.377E+00 Ac228 

93.20       35.  41.28   0.89  3.990E-02    93.35   5.760  4.763E-01 U235  
93.35   4.100  6.691E-01 Ac228 

123.36       16.  99.17   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  2.494E-02 Eu154 

131.18        3. 581.16   0.92  4.955E-02   131.30  18.200    PBC<MDA Pa234 
162.69        3. 405.82   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.258E-02 U235  
185.96       60.  28.98   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.089E+00 Ra226 
185.72  57.000  6.788E-02 U235  

186.08       51.  30.90   0.97  4.819E-02   185.72  57.000  5.784E-02 U235  
186.21   3.555  9.281E-01 Ra226 

204.93       18.  70.88   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.452E-01 U235  

238.57      228.   8.89   1.09  4.318E-02   238.63  43.600  3.699E-01 Pb212 
241.85       64.  22.61   1.03  4.285E-02   242.00   7.268  6.473E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
278.53        5. 222.19   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.10      108.  15.15   1.03  3.814E-02   295.22  18.414  4.606E-01 Pb214 
338.24       67.  18.12   1.09  3.494E-02   338.32  11.400  5.232E-01 Ac228 
344.24        9. 100.38   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.163E-02 Eu152 
351.77      122.  12.90   0.58  3.405E-02   351.93  35.600  3.005E-01 Pb214 
583.18      123.  11.18   1.10  2.416E-02   583.19  85.000  1.871E-01 Tl208 
609.48      142.  10.36   1.07  2.345E-02   609.31  45.490  3.941E-01 Bi214 
719.34        5.  71.80   1.43  2.086E-02   723.30  20.050  4.051E-02 Eu154 

723.30  20.050  4.051E-02 Eu154 
726.97       23.  39.92   1.43  2.078E-02   727.33   6.650  5.172E-01 Bi212 
779.17        3. 271.13   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.402E-02 Eu152 
785.50        3. 242.07   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.47       10.  71.67   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.05        1. 973.64   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.25       87.  11.44   1.53  1.779E-02   911.20  26.200  5.840E-01 Ac228 
964.34       14.  64.96   1.60  1.710E-02   964.08  14.500  1.746E-01 Eu152 

964.08  14.500  1.746E-01 Eu152 
969.11       48.  18.50   1.58  1.704E-02   968.96  15.900  5.520E-01 Ac228 

1120.50       25.  28.28   0.33  1.535E-02  1120.29  14.910  3.471E-01 Bi214 
1172.95       11.  56.67   1.74  1.484E-02  1173.23  99.850  2.411E-02 Co60  
1337.46        2. 198.18   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.78        6.  79.01   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.656E-02 Eu152 
1460.71      506.   4.43   1.95  1.254E-02  1460.82  10.550  1.197E+01 K40   
1764.61       18.  27.95   2.07  1.069E-02  1764.49  15.310  3.415E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.38    74.74       127.        58. 2.042E+03   63.58   1.068  -      s 
309.27    77.47       107.       119. 3.935E+03   31.98   0.599  -      s 
348.77    87.35        74.        68. 1.848E+03   45.47   1.066  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.18    58.93        73.        18.     0.007   144.06   0.857s
Th-234    252.57    63.28       111.        11.     0.004   281.94   0.860s
Th-234    369.79    92.61       104.        35.     0.013    88.67   0.888s
U-235     372.74    93.35        87.        35.     0.013    82.56   0.888D
Ac-228    372.74    93.35        80.        72.     0.027    46.48   0.556D
Eu-154    492.67   123.36       111.        16.     0.006   198.34   0.916s
Pa-234    523.90   131.18       105.         3.     0.001  1162.32   0.924s
U-235     574.25   143.77       135.        -2.    -0.001  1642.20   0.936s
U-235     649.84   162.69        96.         3.     0.001   811.64   0.954s
U-235     743.36   186.08        98.        51.     0.019    61.80   0.974s
Ra-226    742.86   185.96        88.        60.     0.022    57.96   0.968s
U-235     818.71   204.93        75.        18.     0.007   141.76   0.992s
Pb-212    953.16   238.57        79.       223.     0.082    17.77   1.092 
Pb-214    966.26   241.85        70.        64.     0.024    45.22   1.033 
Tl-208   1112.91   278.53        68.         5.     0.002   444.37   1.057s
Pb-214   1179.15   295.10        63.       103.     0.038    30.30   1.033 
Ac-228   1351.42   338.19        31.        62.     0.023    35.82   1.111 
Eu-152   1375.61   344.24        38.         9.     0.003   200.76   1.116s
Pb-214   1405.71   351.77        50.       116.     0.043    25.81   0.584s
Pa-234   2275.75   569.35        34.        -4.    -0.001   424.45   1.305s
Tl-208   2331.10   583.18        18.       123.     0.045    22.35   1.104s
Bi-214   2436.26   609.48        29.       134.     0.050    20.72   1.067s
Eu-154   2875.74   719.34         5.         5.     0.002   143.60   1.426s
Bi-212   2906.26   726.97        30.        23.     0.008    79.83   1.429s
Eu-152   3115.09   779.17        27.         3.     0.001   542.26   1.468s
Bi-212   3140.43   785.50        24.         3.     0.001   484.15   1.473 
Tl-208   3440.40   860.47        22.        10.     0.004   143.34   1.528s
Eu-154   3492.21   873.42        29.        -2.    -0.001   698.48   1.537s
Pa-234   3518.75   880.05        29.         1.     0.000  1947.28   1.543s
Pa-234   3543.14   886.15        20.        -4.    -0.001   368.09   1.545s
Ac-228   3643.61   911.25         4.        87.     0.032    22.87   1.528 
Eu-152   3856.07   964.34        33.        14.     0.005   129.93   1.602s
Ac-228   3875.18   969.11         9.        48.     0.018    36.99   1.578 
Bi-214   4481.14  1120.50        12.        25.     0.009    56.56   0.334s
Co-60    4691.11  1172.95        15.        11.     0.004   113.34   1.742s
Co-60    5349.84  1337.46         5.         2.     0.001   396.36   1.840s
Eu-152   5631.46  1407.78         7.         6.     0.002   158.03   1.885s
K-40     5843.45  1460.71        23.       506.     0.187     8.87   1.952 
Bi-214   7061.07  1764.61        13.        18.     0.007    55.90   2.072s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5438E-01                                      5.12E+12             
911.20 5.840E-01  (  3.128E-02 1.14E+01 2.62E+01 G  
968.96 5.520E-01  (  8.162E-02 1.85E+01 1.59E+01 G  
338.32 4.895E-01 ?(  1.021E-01 1.79E+01 1.14E+01 G  

Energy duplication    
93.35 1.377E+00 +   3.986E-01 2.32E+01 4.10E+00 XA 

Am-241   I   1.0194E-01                                      1.58E+05             
59.54 1.019E-01 ?(  1.142E-01 7.20E+01 3.59E+01 G  

Bi-212   N   5.0399E-01                                      5.12E+12             
727.33 5.172E-01 ?(  2.897E-01 3.99E+01 6.65E+00 G  
785.37 4.249E-01  (  1.645E+00 2.42E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.784E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.7422E-01                                      5.84E+05             
609.31 3.941E-01 @(P 3.656E-02 1.04E+01 4.55E+01 G  

1120.29 3.471E-01  (P 1.085E-01 2.83E+01 1.49E+01 G  
1764.49 3.415E-01 ?(P 1.614E-01 2.80E+01 1.53E+01 G  

Co-60    T   1.4137E-02                                      1.93E+03             
1332.49 4.174E-03 ?(  1.262E-02 1.98E+02 1.00E+02 G  
1173.23 2.411E-02 ?(  1.917E-02 5.67E+01 9.98E+01 G  

Eu-152   I   6.9431E-02                                      4.94E+03             
344.28 3.163E-02 ?(  4.943E-02 1.00E+02 2.66E+01 G  
121.78 0.000E+00 -   6.268E-02 1.00E+03 2.84E+01 G  
778.90 3.402E-02 ?(  1.482E-01 2.71E+02 1.30E+01 G  
964.08 1.746E-01  (  1.700E-01 6.50E+01 1.45E+01 G  

1112.08-5.672E-03 %   1.378E-01 1.48E+03 1.34E+01 G  
1408.01 6.656E-02 &(  7.349E-02 7.90E+01 2.09E+01 G  

Eu-154   I   1.9835E-02                                      3.14E+03             
873.18-3.119E-02 ?(  1.761E-01 3.49E+02 1.22E+01 G  
123.07 2.494E-02 &(  3.940E-02 9.92E+01 4.04E+01 G  

1274.43 0.000E+00 -   1.088E-01 1.00E+03 3.49E+01 G  
723.30 4.051E-02 &(  3.834E-02 7.18E+01 2.00E+01 G  

1004.72 0.000E+00 -   8.996E-02 1.00E+03 1.79E+01 G  
996.25 0.000E+00 -   2.401E-01 1.00E+03 1.05E+01 G  

K-40     N   1.1966E+01                                      4.57E+11             
1460.82 1.197E+01  (P 2.649E-01 4.43E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.0222E-02                                      1.63E+12             
131.30 8.699E-03 &(  8.280E-02 5.81E+02 1.82E+01 G  
569.50-5.483E-02 +   1.863E-01 2.12E+02 9.30E+00 G  
946.00 0.000E+00 -   1.462E-01 1.00E+03 1.35E+01 G  
880.52 1.286E-02 ?(  2.049E-01 9.74E+02 1.05E+01 G  
883.24-6.347E-02 +   1.843E-01 1.84E+02 9.70E+00 G  

Pb-212   N   3.6992E-01                                      5.12E+12             
238.63 3.699E-01  (P 3.451E-02 8.89E+00 4.36E+01 G  
300.09-3.482E-02 % P 4.739E-01 2.79E+04 3.18E+00 G  

Pb-214   N   3.0047E-01                                      5.84E+05             
351.93 3.005E-01  (P 4.238E-02 1.29E+01 3.56E+01 G  
295.22 4.606E-01 + P 8.216E-02 1.51E+01 1.84E+01 G  
242.00 6.473E-01 + P 1.952E-01 2.26E+01 7.27E+00 G  

Ra-226   N   1.0894E+00                                      5.84E+05             
186.21 1.089E+00 @(  4.004E-01 2.90E+01 3.56E+00 G  

Th-234   N   5.6748E-01                                      1.63E+12             
63.30 4.835E-01 &(  1.097E+00 1.41E+02 3.75E+00 G  
92.59 6.400E-01 ?(  4.323E-01 4.43E+01 4.34E+00 G  

Tl-208   N   1.8706E-01                                      5.12E+12             
583.19 1.871E-01 @(  1.514E-02 1.12E+01 8.50E+01 G  
277.37 6.395E-02 -   2.296E-01 2.22E+02 6.60E+00 G  
860.53 1.408E-01 -   1.498E-01 7.17E+01 1.24E+01 G  

U-235    N   5.9177E-02                                      2.57E+11             
143.77-1.147E-02 &(  1.546E-01 8.21E+02 1.09E+01 G  
205.32 2.452E-01 ?(  2.702E-01 7.09E+01 5.02E+00 G  
163.36 4.258E-02 ?(  2.822E-01 4.06E+02 5.08E+00 G  
185.72 5.784E-02 @(  2.623E-02 3.09E+01 5.70E+01 G  

Energy duplication    
93.35 4.763E-01 @   2.955E-01 4.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.

153 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:41:32
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_005.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.93        73.        18.     0.007   144.06   1.019E-01   
Th-234      63.28       111.        11.     0.004   281.94   4.835E-01   
Th-234      92.61       104.        35.     0.013    88.67   6.400E-01   
U-235       93.35        87.        35.     0.013    82.56   4.763E-01   
Eu-154     123.36       111.        16.     0.006   198.34   2.494E-02   
Pa-234     131.18       105.         3.     0.001  1162.32   8.699E-03   
U-235      143.77       135.        -2.    -0.001  1642.20  -1.147E-02   
U-235      162.69        96.         3.     0.001   811.64   4.258E-02   
U-235      186.08        98.        51.     0.019    61.80   5.784E-02   
U-235      204.93        75.        18.     0.007   141.76   2.452E-01   
Eu-152     344.24        38.         9.     0.003   200.76   3.163E-02   
Pa-234     569.35        34.        -4.    -0.001   424.45  -5.483E-02   
Eu-154     719.34         5.         5.     0.002   143.60   4.051E-02   
Eu-152     779.17        27.         3.     0.001   542.26   3.402E-02   
Eu-154     873.42        29.        -2.    -0.001   698.48  -3.119E-02   
Pa-234     880.05        29.         1.     0.000  1947.28   1.286E-02   
Pa-234     886.15        20.        -4.    -0.001   368.09  -6.347E-02   
Eu-152     964.34        33.        14.     0.005   129.93   1.746E-01   
Co-60     1172.95        15.        11.     0.004   113.34   2.411E-02   
Co-60     1337.46         5.         2.     0.001   396.36   4.174E-03   
Eu-152    1407.78         7.         6.     0.002   158.03   6.656E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5438E-01    5.5438E-01   1.0412E-01    1.1160E-01  3.128E-02
Am-241 #A    1.0193E-01    1.0194E-01   1.4686E-01    1.4705E-01  1.142E-01
Bi-212       5.0399E-01    5.0399E-01   4.0234E-01    4.0317E-01  2.897E-01
Bi-214       3.7421E-01    3.7422E-01   8.2063E-02    8.3808E-02  3.656E-02
Co-60  #C    1.4001E-02    1.4137E-02   1.6023E-02    1.6035E-02  1.262E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.4445E-02    2.4445E-02  2.616E-02
Eu-152 #C    6.9170E-02    6.9431E-02   9.0212E-02    9.0300E-02  4.943E-02
Eu-154 #A    1.9717E-02    1.9835E-02   2.8483E-02    2.8502E-02  1.761E-01
K-40         1.1966E+01    1.1966E+01   1.1020E+00    1.2555E+00  2.649E-01
Pa-234 #A    1.0222E-02    1.0222E-02   1.1591E-01    1.1594E-01  8.280E-02
Pb-212       3.6992E-01    3.6992E-01   6.7485E-02    7.4096E-02  3.451E-02
Pb-214       3.0046E-01    3.0047E-01   8.1488E-02    8.3187E-02  4.238E-02
Ra-226 #     1.0894E+00    1.0894E+00   6.3137E-01    6.3568E-01  4.004E-01
Th-234 #A    5.6748E-01    5.6748E-01   5.0321E-01    5.0607E-01  1.097E+00
Tl-208 #     1.8706E-01    1.8706E-01   4.1809E-02    4.3518E-02  1.514E-02
U-235  #A    5.9177E-02    5.9177E-02   3.6572E-02    3.6770E-02  1.546E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.535E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.5345298E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-009                Received:        04/09/13                      
Lab ID:          244631-009                    Prepared:        04/11/13 09:18                
Matrix:          Soil                          Analyzed:        05/06/13 09:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1037 U         0.1820         0.1435            0.9     
Bismuth-212                          1.407            0.5281         0.2282                    
Bismuth-214                          0.4763           0.1006         0.04485                   
Cesium-137                          -0.005176 U       0.02903        0.02338           0.07    
Cobalt-60                            0.005650 U       0.02689        0.02126           0.03    
Europium-152                         0.03476 U        0.06897        0.06328           0.1     
Europium-154                         0.006203 U       0.02151        0.1408            0.2     
Lead-212                             0.5981           0.08484        0.04169                   
Lead-214                             0.5253           0.09809        0.04533                   
Potassium-40                         7.319            0.9183         0.2841                    
Protactinium-234                     0.01808 U        0.03279        0.1037                    
Radium-226 (By Bismuth-214)          0.4763           0.1006         0.04485           0.2     
Thallium-208                         0.2206           0.04683        0.01788                   
Thorium-232 (By Actinium-228)        0.6094           0.1318         0.08387           0.9     
Thorium-234                          1.164 U          1.576          1.233                     
Uranium-235                          0.1332 U         0.1738         0.1351            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244631-009                   Client ID : 12-PCT-320-009        

Seqnum : 1523181871005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_005                                Batch         : 197231                       Time      : 06-MAY-2013 09:57     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.39 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1037            0.1435      0.9      .18204           .1822            0.015        u        

Bismuth-212                         1.407             0.2282               .52814           .53303           -0.0057      u        

Bismuth-214                         0.4763            0.04485              .10061           .10287           0.0099       u        

Cesium-137                          -0.005176         0.02338     0.07     .029026          .029027          -0.0025      u        

Cobalt-60                           0.005650          0.02126     0.03     .026894          .026895          -0.00075     u        

Europium-152                        0.03476           0.06328     0.1      .068971          .068991          0.0051       u        

Europium-154                        0.006203          0.1408      0.2      .021512          .021514          0.018        u        

Lead-212                            0.5981            0.04169              .084842          .09524           0.021        u        

Lead-214                            0.5253            0.04533              .098086          .10112           0.0015       u        

Potassium-40                        7.319             0.2841               .91826           .98894           -0.17        u        

Protactinium-234                    0.01808           0.1037               .032791          .033097          0.0086       u        

Radium-226 (By Bismuth-214)         0.4763            0.04485     0.2      .10061           .10287           0.0099       u        

Thallium-208                        0.2206            0.01788              .046829          .048909          0.0028       u        

Thorium-232 (By Actinium-228)       0.6094            0.08387     0.9      .13176           .13893           0.035        u        

Thorium-234                         1.164             1.233                1.5756           1.5795           0.013        u        

Uranium-235                         0.1332            0.1351      0.18     .1738            .17399           0.035        u        

u=use  

Page 1 of 1                                                                                                           1523181871005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-009          
Sample Description: 244631-009, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:14            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:57:34         Real Time: 2704   sec
Analysis Time: 5/6/2013 10:42            Dead Time: 0.14   %

Analysis Quantity: 3.054E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.094E-01      1.318E-01      1.389E-01      8.387E-02
Am-241    #AB    1.037E-01      1.820E-01      1.822E-01      1.435E-01
Bi-212           1.407E+00      5.281E-01      5.330E-01      2.282E-01
Bi-214           4.763E-01      1.006E-01      1.029E-01      4.485E-02
Co-60     #AB    5.650E-03      2.689E-02      2.689E-02      2.126E-02
Cs-137    #AB   -5.176E-03      2.903E-02      2.903E-02      2.338E-02
Eu-152     AB    3.476E-02      6.897E-02      6.899E-02      6.328E-02
Eu-154    #AB    6.203E-03      2.151E-02      2.151E-02      1.408E-01
K-40             7.319E+00      9.183E-01      9.889E-01      2.841E-01
Pa-234    #AB    1.808E-02      3.279E-02      3.310E-02      1.037E-01
Pb-212           5.981E-01      8.484E-02      9.524E-02      4.169E-02
Pb-214           5.253E-01      9.809E-02      1.011E-01      4.533E-02
Ra-226    #AB    4.015E-01      6.175E-01      6.180E-01      4.871E-01
Th-234    #AB    1.164E+00      1.576E+00      1.579E+00      1.233E+00
Tl-208           2.206E-01      4.683E-02      4.891E-02      1.788E-02
U-235      AB    1.332E-01      1.738E-01      1.740E-01      1.351E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.302E+01

Analyst: Chanthachone Alexander

158 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:42:43
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

Sample description                                             
244631-009, 197231                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_005.An1

Acquisition information
Start time:                 5/6/2013 09:57:34
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0539E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0539E+02) = 

8.8500E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

159 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:42:43
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1696

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.46       15.  87.74   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.17       22.  67.69   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.164E+00 Th234 
74.59      112.  16.41   0.86  2.577E-02
77.19      136.  12.85   0.86  2.764E-02
93.00       36.  42.95   0.37  3.718E-02    93.35   4.100  7.697E-01 Ac228 
93.20       33.  53.51   0.88  3.718E-02    92.59   4.343  6.739E-01 Th234 

93.35   4.100  7.068E-01 Ac228 
93.35   5.760  5.031E-01 U235  
92.59   4.343  6.739E-01 Th234 

122.93        5. 278.80   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
143.94       21.  65.24   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
163.36        3. 530.86   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  
185.69       32.  50.44   0.36  4.662E-02   185.72  57.000  4.009E-02 U235  
186.10       20.  76.90   0.97  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.015E-01 Ra226 
238.63      339.   6.93   0.82  4.202E-02   238.63  43.600  5.921E-01 Pb212 
241.72       62.  29.34   0.36  4.172E-02   242.00   7.268  6.750E-01 Pb214 
277.23       24.  50.83   0.68  3.864E-02   277.37   6.600  3.084E-01 Tl208 
295.13      156.  11.64   1.08  3.722E-02   295.22  18.414  7.273E-01 Pb214 
300.32       24.  45.30   1.09  3.683E-02   300.09   3.180  6.807E-01 Pb212 
338.46       87.  15.44   1.26  3.412E-02   338.32  11.400  7.298E-01 Ac228 
352.05      198.   8.96   1.25  3.324E-02   351.93  35.600  5.253E-01 Pb214 
583.06      135.  10.62   1.25  2.358E-02   583.19  85.000  2.208E-01 Tl208 
609.25      160.   9.76   0.98  2.288E-02   609.31  45.490  4.651E-01 Bi214 
719.18        1. 500.57   1.46  2.033E-02   723.30  20.050    PBC<MDA Eu154 
726.90       58.  18.77   0.42  2.025E-02   727.33   6.650  1.407E+00 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:42:43
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.36       15.  54.35   1.57  1.803E-02   860.53  12.400  2.186E-01 Tl208 
881.16        4. 162.20   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
883.31        4. 154.97   1.59  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.50       71.  14.80   1.61  1.732E-02   911.20  26.200  5.104E-01 Ac228 
963.94       10.  99.22   1.65  1.664E-02   964.08  14.500    PBC<MDA Eu152 
968.73       55.  23.78   1.00  1.658E-02   968.96  15.900  6.862E-01 Ac228 

1112.39        5. 131.35   1.75  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.12       35.  19.89   0.40  1.494E-02  1120.29  14.910  5.105E-01 Bi214 
1274.87        2. 296.80   1.86  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1333.89        2. 237.98   1.89  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1403.20        1. 330.83   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.94      306.   5.88   1.57  1.219E-02  1460.82  10.550  7.319E+00 K40   
1621.06        3. 150.44   2.05  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.76       18.  25.88   2.11  1.039E-02  1764.49  15.310  3.706E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.37    74.57       136.       116. 4.510E+03   36.19   1.018  -      s 
308.78    77.17        99.       116. 4.197E+03   31.03   0.856  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.00    59.46        82.        15.     0.006   175.48   0.845s
Th-234    252.83    63.17       102.        22.     0.008   135.39   0.849s
Ac-228    373.44    93.35        91.        36.     0.013    85.90   0.366D
U-235     373.44    93.35       138.        33.     0.012   107.03   0.880D
Eu-154    491.64   122.93       112.         5.     0.002   557.59   0.911s
Pa-234    522.79   130.72       136.       -11.    -0.004   307.60   0.919s
U-235     575.62   143.94        86.        21.     0.008   130.49   0.932 
U-235     653.22   163.36       101.         3.     0.001  1061.72   0.952s
U-235     742.49   185.69        94.        32.     0.012   100.88   0.364s
Ra-226    744.11   186.10       112.        20.     0.008   153.81   0.975s
Pb-212    954.08   238.63       100.       331.     0.123    13.86   0.815 
Pb-214    966.46   241.72       110.        62.     0.023    58.68   0.364s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.38   277.23        48.        24.     0.009   101.65   0.681s
Pb-214   1179.92   295.13        62.       152.     0.056    23.29   1.085s
Pb-212   1200.70   300.32        61.        24.     0.009    90.60   1.086s
Ac-228   1353.16   338.46        36.        87.     0.032    30.88   1.263 
Eu-152   1379.12   344.96        55.        -7.    -0.002   322.82   1.129s
Pb-214   1407.48   352.05        49.       190.     0.070    17.92   1.247 
Pa-234   2275.32   569.11        46.        -4.    -0.002   462.58   1.332s
Tl-208   2331.11   583.06        22.       135.     0.050    21.23   1.254 
Bi-214   2435.84   609.25        37.       148.     0.055    19.53   0.980s
Cs-137   2650.35   662.89        32.        -3.    -0.001   560.74   1.411s
Eu-154   2875.47   719.18        13.         1.     0.000  1001.14   1.461s
Bi-212   2906.31   726.90        16.        58.     0.021    37.55   0.417s
Eu-152   3110.26   777.89        22.        -4.    -0.002   337.70   1.506s
Tl-208   3440.16   860.36        25.        15.     0.006   108.69   1.569s
Eu-154   3493.23   873.63        16.        -2.    -0.001   508.97   1.579s
Pa-234   3523.36   881.16        18.         4.     0.001   324.40   1.585s
Pa-234   3531.95   883.31        17.         4.     0.001   309.95   1.587s
Ac-228   3644.73   911.50        25.        71.     0.026    29.60   1.608s
Eu-152   3854.50   963.94        40.        10.     0.004   198.45   1.646s
Ac-228   3873.66   968.73        31.        55.     0.020    47.55   0.996s
Eu-152   4448.45  1112.39        16.         5.     0.002   262.69   1.750 
Bi-214   4479.38  1120.12         8.        35.     0.013    39.78   0.403s
Co-60    4694.47  1173.88        21.        -2.    -0.001   629.32   1.791s
Eu-154   5098.64  1274.87        20.         2.     0.001   593.61   1.855s
Co-60    5334.83  1333.89        13.         2.     0.001   475.96   1.890s
Eu-152   5612.27  1403.20        11.         1.     0.001   661.66   1.934s
K-40     5843.40  1460.94        23.       287.     0.106    11.77   1.568 
Bi-212   6484.42  1621.06         6.         3.     0.001   300.89   2.047s
Bi-214   7059.81  1764.76         7.        18.     0.007    51.75   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0944E-01                                      5.12E+12             
911.20 5.104E-01 ?(P 8.387E-02 1.48E+01 2.62E+01 G  
968.96 6.862E-01  (  1.608E-01 2.38E+01 1.59E+01 G  
338.32 7.298E-01  (P 1.185E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 7.697E-01     4.784E-01 4.30E+01 4.10E+00 XA 

Am-241   I   1.0374E-01                                      1.58E+05             
59.54 1.037E-01 ?(  1.435E-01 8.77E+01 3.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.4067E+00                                      5.12E+12             
727.33 1.407E+00  (  2.282E-01 1.88E+01 6.65E+00 G  
785.37-7.110E-02 %   1.905E+00 1.63E+03 1.11E+00 G  

1620.74 4.860E-01 -   1.093E+00 1.50E+02 1.51E+00 G  

Bi-214   N   4.7634E-01                                      5.84E+05             
609.31 4.651E-01  (P 4.485E-02 9.76E+00 4.55E+01 G  

1120.29 5.105E-01  (P 9.892E-02 1.99E+01 1.49E+01 G  
1764.49 3.706E-01 - P 1.301E-01 2.59E+01 1.53E+01 G  

Co-60    T   5.6504E-03                                      1.93E+03             
1332.49 5.650E-03 ?(  2.126E-02 2.38E+02 1.00E+02 G  
1173.23-4.806E-03 +   2.431E-02 3.15E+02 9.98E+01 G  

Cs-137   I  -5.1763E-03                                      1.10E+04             
661.66-5.176E-03 &(  2.338E-02 2.80E+02 8.50E+01 G  

Eu-152   I   3.4755E-02                                      4.94E+03             
344.28-2.451E-02 &(  6.328E-02 1.61E+02 2.66E+01 G  
121.78 0.000E+00 &   6.344E-02 1.00E+03 2.84E+01 G  
778.90-5.428E-02 +   1.445E-01 1.69E+02 1.30E+01 G  
964.08 1.301E-01 ?(  2.011E-01 9.92E+01 1.45E+01 G  

1112.08 7.513E-02  (  1.520E-01 1.31E+02 1.34E+01 G  
1408.01 1.805E-02 ?(  9.523E-02 3.31E+02 2.09E+01 G  

Eu-154   I   6.2025E-03                                      3.14E+03             
873.18-3.477E-02 ?(  1.408E-01 2.54E+02 1.22E+01 G  
123.07 9.609E-03 ?(  4.361E-02 2.79E+02 4.04E+01 G  

1274.43 1.532E-02 ?(  7.296E-02 2.97E+02 3.49E+01 G  
723.30 8.337E-03 ?(  6.741E-02 5.01E+02 2.00E+01 G  

1004.72 7.414E-03 &   1.397E-01 1.15E+03 1.79E+01 G  
996.25-1.338E-03 %   2.101E-01 9.54E+03 1.05E+01 G  

K-40     N   7.3188E+00                                      4.57E+11             
1460.82 7.319E+00  (P 2.841E-01 5.88E+00 1.06E+01 G  

Pa-234   N   1.8083E-02                                      1.63E+12             
131.30-4.173E-02 &(  1.037E-01 1.54E+02 1.82E+01 G  
569.50-6.238E-02 &   2.324E-01 2.31E+02 9.30E+00 G  
946.00-4.733E-03 %   1.480E-01 1.91E+03 1.35E+01 G  
880.52 6.827E-02 &(  1.733E-01 1.62E+02 1.05E+01 G  
883.24 7.599E-02 &(  1.836E-01 1.55E+02 9.70E+00 G  

Pb-212   N   5.9812E-01                                      5.12E+12             
238.63 5.921E-01  (P 4.169E-02 6.93E+00 4.36E+01 G  
300.09 6.807E-01 ?(P 5.077E-01 4.53E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.2532E-01                                      5.84E+05             
351.93 5.253E-01  (P 4.533E-02 8.96E+00 3.56E+01 G  
295.22 7.273E-01 + P 8.775E-02 1.16E+01 1.84E+01 G  
242.00 6.750E-01 + P 2.637E-01 2.93E+01 7.27E+00 G  

Ra-226   N   4.0150E-01                                      5.84E+05             
186.21 4.015E-01 ?(  4.871E-01 7.69E+01 3.56E+00 G  

Th-234   N   1.1638E+00                                      1.63E+12             
63.30 1.164E+00 ?(  1.233E+00 6.77E+01 3.75E+00 G  
92.59-1.678E-03 &   6.261E-01 2.26E+04 4.34E+00 G  

Tl-208   N   2.2056E-01                                      5.12E+12             
583.19 2.208E-01  (  1.788E-02 1.06E+01 8.50E+01 G  
277.37 3.084E-01 +   2.075E-01 5.08E+01 6.60E+00 G  
860.53 2.186E-01 &(  1.721E-01 5.43E+01 1.24E+01 G  

U-235    N   1.3320E-01                                      2.57E+11             
143.77 1.332E-01 ?(  1.351E-01 6.52E+01 1.09E+01 G  
205.32 5.000E-03 %   2.730E-01 3.32E+03 5.02E+00 G  
163.36 3.637E-02 &   3.160E-01 5.31E+02 5.08E+00 G  
185.72 4.009E-02 -   2.794E-02 5.04E+01 5.70E+01 G  

Energy duplication    
93.35 5.031E-01     4.193E-01 5.35E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.46        82.        15.     0.006   175.48   1.037E-01   
Th-234      63.17       102.        22.     0.008   135.39   1.164E+00   
Eu-154     122.93       112.         5.     0.002   557.59   9.609E-03   
Pa-234     130.72       136.       -11.    -0.004   307.60  -4.173E-02   
Ra-226     186.10       112.        20.     0.008   153.81   4.015E-01   
Pa-234     569.11        46.        -4.    -0.002   462.58  -6.238E-02   
Cs-137     662.89        32.        -3.    -0.001   560.74  -5.176E-03   
Eu-154     719.18        13.         1.     0.000  1001.14   8.337E-03   
Eu-154     873.63        16.        -2.    -0.001   508.97  -3.477E-02   
Pa-234     881.16        18.         4.     0.001   324.40   6.827E-02   
Pa-234     883.31        17.         4.     0.001   309.95   7.599E-02   
Co-60     1173.88        21.        -2.    -0.001   629.32  -4.806E-03   
Eu-154    1274.87        20.         2.     0.001   593.61   1.532E-02   
Co-60     1333.89        13.         2.     0.001   475.96   5.650E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0944E-01    6.0944E-01   1.3176E-01    1.3893E-01  8.387E-02
Am-241 #A    1.0373E-01    1.0374E-01   1.8204E-01    1.8220E-01  1.435E-01
Bi-212       1.4067E+00    1.4067E+00   5.2814E-01    5.3303E-01  2.282E-01
Bi-214       4.7633E-01    4.7634E-01   1.0061E-01    1.0287E-01  4.485E-02
Co-60  #A    5.5960E-03    5.6504E-03   2.6894E-02    2.6895E-02  2.126E-02
Cs-137 #A   -5.1676E-03   -5.1763E-03   2.9026E-02    2.9027E-02  2.338E-02
Eu-152  A    3.4624E-02    3.4755E-02   6.8971E-02    6.8991E-02  6.328E-02
Eu-154 #A    6.1659E-03    6.2025E-03   2.1512E-02    2.1514E-02  1.408E-01
K-40         7.3188E+00    7.3188E+00   9.1826E-01    9.8894E-01  2.841E-01
Pa-234 #A    1.8083E-02    1.8083E-02   3.2791E-02    3.3097E-02  1.037E-01
Pb-212       5.9812E-01    5.9812E-01   8.4842E-02    9.5240E-02  4.169E-02
Pb-214       5.2530E-01    5.2532E-01   9.8086E-02    1.0112E-01  4.533E-02
Ra-226 #A    4.0149E-01    4.0150E-01   6.1754E-01    6.1797E-01  4.871E-01
Th-234 #A    1.1638E+00    1.1638E+00   1.5756E+00    1.5795E+00  1.233E+00
Tl-208       2.2056E-01    2.2056E-01   4.6829E-02    4.8909E-02  1.788E-02
U-235   A    1.3320E-01    1.3320E-01   1.7380E-01    1.7399E-01  1.351E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:42:43
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_005.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.116E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1155246E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-010                Received:        04/09/13                      
Lab ID:          244631-010                    Prepared:        04/11/13 09:25                
Matrix:          Soil                          Analyzed:        05/03/13 15:38                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:24                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.007756 U       0.1645         0.1350            0.9    
Bismuth-212                          0.1761 U         0.4092         0.2890                   
Bismuth-214                          0.3948           0.08374        0.03783                  
Cesium-137                           0 U              0.004669       0.02596           0.07   
Cobalt-60                           -0.0004450 U      0.02402        0.01971           0.03   
Europium-152                         0.02942 U        0.04504        0.05294           0.1    
Europium-154                         0.01034 U        0.04225        0.1438            0.2    
Lead-212                             0.3962           0.07234        0.03781                  
Lead-214                             0.4410           0.08442        0.03488                  
Potassium-40                        11.16             1.061          0.2377                   
Protactinium-234                    -0.007980 U       0.03527        0.08280                  
Radium-226 (By Bismuth-214)          0.3948           0.08374        0.03783           0.2    
Thallium-208                         0.1357           0.03859        0.01835                  
Thorium-232 (By Actinium-228)        0.5337           0.1038         0.05127           0.9    
Thorium-234                          0.5606 U         0.6641         1.124                    
Uranium-235                          0.05080 U        0.03146        0.1400            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-010                   Client ID : 12-PCT-320-010        

Seqnum : 1533177587007.3                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130503_007                                Batch         : 197231                       Time      : 03-MAY-2013 15:38     

Cal    : 04-MAY-2013 15:05:07,05-MAR-2013 18:53:13     Caldate       : 04-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.01 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.007756          0.1350      0.9      .1645            .1645            0.015        u        

Bismuth-212                         0.1761            0.2890               .40919           .40929           -0.0057      u        

Bismuth-214                         0.3948            0.03783              .083744          .085603          0.0099       u        

Cesium-137                          0                 0.02596     0.07     .0046693         .0046694         -0.0025      u        

Cobalt-60                           -0.0004450        0.01971     0.03     .024019          .024019          -0.00075     u        

Europium-152                        0.02942           0.05294     0.1      .045038          .04506           0.0051       u        

Europium-154                        0.01034           0.1438      0.2      .042253          .042257          0.018        u        

Lead-212                            0.3962            0.03781              .072338          .077811          0.021        u        

Lead-214                            0.4410            0.03488              .08442           .086902          0.0015       u        

Potassium-40                        11.16             0.2377               1.0607           1.1995           -0.17        u        

Protactinium-234                    -0.007980         0.08280              .035266          .035322          0.0086       u        

Radium-226 (By Bismuth-214)         0.3948            0.03783     0.2      .083744          .085603          0.0099       u        

Thallium-208                        0.1357            0.01835              .038592          .039556          0.0028       u        

Thorium-232 (By Actinium-228)       0.5337            0.05127     0.9      .10381           .11076           0.035        u        

Thorium-234                         0.5606            1.124                .66409           .6662            0.013        u        

Uranium-235                         0.05080           0.1400      0.18     .031457          .031608          0.035        u        

u=use  

Page 1 of 1                                                                                                           1533177587007.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-010          
Sample Description: 244631-010, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130503_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:24            Live Time: 2700   sec

Acquisition Time: 5/3/2013 15:38:11         Real Time: 2705   sec
Analysis Time: 5/4/2013 15:34            Dead Time: 0.18   %

Analysis Quantity: 3.260E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.337E-01      1.038E-01      1.108E-01      5.127E-02
Am-241    #AB    7.756E-03      1.645E-01      1.645E-01      1.350E-01
Bi-212    #AB    1.761E-01      4.092E-01      4.093E-01      2.890E-01
Bi-214           3.948E-01      8.374E-02      8.560E-02      3.783E-02
Co-60     #AB   -4.450E-04      2.402E-02      2.402E-02      1.971E-02
Cs-137    #AB    0.000E+00      4.669E-03      4.669E-03      2.596E-02
Eu-152    #AB    2.942E-02      4.504E-02      4.506E-02      5.294E-02
Eu-154    #AB    1.034E-02      4.225E-02      4.226E-02      1.438E-01
K-40             1.116E+01      1.061E+00      1.199E+00      2.377E-01
Pa-234    #AB   -7.980E-03      3.527E-02      3.532E-02      8.280E-02
Pb-212           3.962E-01      7.234E-02      7.781E-02      3.781E-02
Pb-214           4.410E-01      8.442E-02      8.690E-02      3.488E-02
Ra-226           9.437E-01      5.937E-01      5.962E-01      3.936E-01
Th-234    #AB    5.606E-01      6.641E-01      6.662E-01      1.124E+00
Tl-208           1.357E-01      3.859E-02      3.956E-02      1.835E-02
U-235     #AB    5.080E-02      3.146E-02      3.161E-02      1.400E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.484E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

Sample description                                             
244631-010, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130503_007.An1

Acquisition information
Start time:                 5/3/2013 15:38:11
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/4/2013 15:05:07
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.212E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2601E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2601E+02) = 

8.2902E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0768

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44       13. 114.81   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
87.18       32.  36.64   0.68  3.602E-02
93.15       27.  62.00   0.83  3.937E-02    92.59   4.343  4.852E-01 Th234 

93.35   5.760  3.623E-01 U235  
93.35   4.100  5.089E-01 Ac228 
93.35   5.760  3.623E-01 U235  

93.15       27.  62.00   0.83  3.937E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.623E-01 U235  
93.35   4.100  5.089E-01 Ac228 

93.15       28.  59.23   0.83  3.899E-02    92.59   4.343  5.164E-01 Th234 
93.35   5.760  3.855E-01 U235  
93.35   4.100  5.416E-01 Ac228 

121.69       12. 117.45   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.09        2. 606.97   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.89        7. 222.50   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.876E-02 U235  
186.07       53.  31.46   0.39  4.852E-02   185.72  57.000  5.880E-02 U235  

186.21   3.555  9.437E-01 Ra226 
185.72  57.000  5.880E-02 U235  

238.65      249.   8.97   1.08  4.348E-02   238.63  43.600  3.962E-01 Pb212 
241.74       46.  35.39   0.31  4.315E-02   242.00   7.268  4.455E-01 Pb214 
276.71       10. 100.09   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.24      110.  15.59   0.79  3.829E-02   295.22  18.414  4.646E-01 Pb214 
300.23       28.  38.85   1.04  3.789E-02   300.09   3.180  7.250E-01 Pb212 
338.59       70.  18.77   1.20  3.500E-02   338.32  11.400  5.356E-01 Ac228 
351.93      174.   9.32   1.15  3.408E-02   351.93  35.600  4.279E-01 Pb214 
583.08       91.  13.60   1.44  2.394E-02   583.19  85.000  1.369E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:34:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.29      143.  10.06   1.27  2.322E-02   609.31  45.490  3.948E-01 Bi214 
727.55        4. 123.57   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
860.64        7.  99.23   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
877.40        1. 554.26   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.41       80.  13.67   1.60  1.750E-02   911.20  26.200  5.370E-01 Ac228 
963.86        5. 164.28   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.05       46.  17.67   1.00  1.675E-02   968.96  15.900  5.269E-01 Ac228 
995.86        3. 204.33   1.66  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1120.28       12.  66.93   1.76  1.507E-02  1120.29  14.910  1.606E-01 Bi214 
1407.15        6. 105.01   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.78      471.   4.60   2.38  1.229E-02  1460.82  10.550  1.116E+01 K40   
1620.94        3. 116.20   2.11  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.25       10.  28.04   2.20  1.048E-02  1764.49  15.310  1.921E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

348.91    87.18        57.        32. 8.967E+02   73.27   0.680  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.00    63.44       110.        13.     0.005   229.62   0.803s
Th-234    372.76    93.15       128.        28.     0.011   118.45   0.833s
U-235     373.55    93.35       124.        27.     0.010   124.01   0.834D
Ac-228    373.55    93.35       124.        27.     0.010   124.01   0.834D
Eu-152    486.80   121.69       101.        12.     0.005   234.90   0.863s
Eu-154    492.40   123.09        99.         2.     0.001  1213.94   0.864s
Pa-234    522.70   130.67       109.        -7.    -0.003   441.96   0.873s
U-235     575.56   143.89       116.         7.     0.003   445.01   0.885s
U-235     651.02   162.77        99.        -7.    -0.003   404.08   0.905s
U-235     744.01   186.04        86.        48.     0.018    61.92   0.927s
Ra-226    744.13   186.07        90.        53.     0.020    62.92   0.387s
U-235     821.39   205.40        87.        -6.    -0.002   426.10   0.947s
Pb-212    954.30   238.65       100.       245.     0.091    17.94   1.077 
Pb-214    966.68   241.74        86.        46.     0.017    70.77   0.306s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1106.44   276.71        53.        10.     0.004   200.18   1.018 
Pb-214   1180.53   295.24        60.       107.     0.040    31.17   0.785 
Pb-212   1200.48   300.23        54.        28.     0.011    77.69   1.040 
Ac-228   1353.82   338.59        37.        70.     0.026    37.53   1.196s
Eu-152   1374.52   343.76        46.        -5.    -0.002   409.46   1.083s
Pb-214   1407.16   351.93        35.       169.     0.063    18.64   1.151s
Tl-208   2331.34   583.08        27.        91.     0.034    27.19   1.438 
Bi-214   2436.17   609.29        31.       136.     0.050    20.12   1.267 
Eu-154   2885.20   721.57        28.        -7.    -0.002   241.46   1.430s
Bi-212   2909.11   727.55        30.         4.     0.001   247.14   1.434s
Eu-152   3112.71   778.46        29.        -4.    -0.002   373.06   1.478s
Bi-212   3133.18   783.58        28.        -5.    -0.002   321.11   1.484s
Tl-208   3441.39   860.64        23.         7.     0.003   198.46   1.547s
Eu-154   3496.98   874.53        19.        -1.     0.000  1889.58   1.557s
Pa-234   3508.46   877.40        19.         1.     0.000  1108.53   1.564s
Ac-228   3644.48   911.41        11.        80.     0.030    27.34   1.596 
Pa-234   3781.63   945.70        24.        -5.    -0.002   286.84   1.617s
Eu-152   3854.31   963.86        30.         5.     0.002   328.56   1.632s
Ac-228   3875.07   969.05         6.        46.     0.017    35.35   0.995s
Eu-154   3982.31   995.86        21.         3.     0.001   408.65   1.658s
Eu-154   4016.27  1004.35        29.        -6.    -0.002   272.69   1.665s
Eu-152   4446.79  1111.96        38.        -9.    -0.003   210.95   1.749s
Bi-214   4480.07  1120.28        25.        12.     0.004   133.86   1.755s
Co-60    4689.28  1172.57        30.        -2.    -0.001   758.97   1.796s
Eu-154   5098.80  1274.91        25.        -3.    -0.001   424.48   1.871s
Eu-152   5627.98  1407.15        15.         6.     0.002   210.02   1.967s
K-40     5842.65  1460.78        19.       471.     0.175     9.20   2.378 
Bi-212   6483.70  1620.94         5.         3.     0.001   232.39   2.110s
Bi-214   7057.42  1764.25         5.        10.     0.004    56.09   2.200s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3371E-01                                      5.12E+12             
911.20 5.370E-01  (  5.127E-02 1.37E+01 2.62E+01 G  
968.96 5.269E-01  (  6.742E-02 1.77E+01 1.59E+01 G  
338.32 5.356E-01 @(  1.097E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 5.089E-01 ?   4.940E-01 6.20E+01 4.10E+00 XA 

Am-241   I   7.7564E-03                                      1.58E+05             
59.54 7.756E-03 %(  1.350E-01 1.06E+03 3.59E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   1.7608E-01                                      5.12E+12             
727.33 8.370E-02 ?(P 2.890E-01 1.24E+02 6.65E+00 G  
785.37-7.690E-01 + P 1.756E+00 1.61E+02 1.11E+00 G  

1620.74 5.829E-01 &(  9.798E-01 1.16E+02 1.51E+00 G  

Bi-214   N   3.9478E-01                                      5.84E+05             
609.31 3.948E-01  (P 3.783E-02 1.01E+01 4.55E+01 G  

1120.29 1.606E-01 -   1.594E-01 6.69E+01 1.49E+01 G  
1764.49 1.921E-01 - P 9.491E-02 2.80E+01 1.53E+01 G  

Co-60    T  -4.4501E-04                                      1.93E+03             
1332.49-4.450E-04 %(  1.971E-02 2.70E+03 1.00E+02 G  
1173.23-4.450E-03 +   2.736E-02 3.79E+02 9.98E+01 G  

Eu-152   I   2.9423E-02                                      4.94E+03             
344.28-1.610E-02 ?(  5.294E-02 2.05E+02 2.66E+01 G  
121.78 2.797E-02 &(  5.253E-02 1.17E+02 2.84E+01 G  
778.90-5.116E-02 +   1.518E-01 1.87E+02 1.30E+01 G  
964.08 6.210E-02 ?(  1.616E-01 1.64E+02 1.45E+01 G  

1112.08-1.325E-01 +   2.181E-01 1.05E+02 1.34E+01 G  
1408.01 6.673E-02 ?(  1.059E-01 1.05E+02 2.09E+01 G  

Eu-154   I   1.0340E-02                                      3.14E+03             
873.18-9.314E-03 &(  1.438E-01 9.45E+02 1.22E+01 G  
123.07 3.667E-03 ?(  3.646E-02 6.07E+02 4.04E+01 G  

1274.43-2.219E-02 +   7.506E-02 2.12E+02 3.49E+01 G  
723.30-4.867E-02 +   9.157E-02 1.21E+02 2.00E+01 G  

1004.72-6.254E-02 +   1.339E-01 1.36E+02 1.79E+01 G  
996.25 5.879E-02 ?(  1.906E-01 2.04E+02 1.05E+01 G  

K-40     N   1.1164E+01                                      4.57E+11             
1460.82 1.116E+01  (P 2.377E-01 4.60E+00 1.06E+01 G  

Pa-234   N  -7.9795E-03                                      1.63E+12             
131.30-2.309E-02 &(  8.280E-02 2.21E+02 1.82E+01 G  
569.50-8.077E-03 &   1.821E-01 1.37E+03 9.30E+00 G  
946.00-6.783E-02 +   1.524E-01 1.43E+02 1.35E+01 G  
880.52 1.822E-02 ?(  1.639E-01 5.54E+02 1.05E+01 G  
883.24-2.615E-03 %   2.067E-01 4.80E+03 9.70E+00 G  

Pb-212   N   3.9624E-01                                      5.12E+12             
238.63 3.962E-01  (P 3.781E-02 8.97E+00 4.36E+01 G  
300.09 7.250E-01 + P 4.349E-01 3.88E+01 3.18E+00 G  

Pb-214   N   4.4099E-01                                      5.84E+05             
351.93 4.279E-01 @(P 3.488E-02 9.32E+00 3.56E+01 G  
295.22 4.646E-01  (P 7.879E-02 1.56E+01 1.84E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 4.455E-01  (  2.110E-01 3.54E+01 7.27E+00 G  

Ra-226   N   9.4368E-01                                      5.84E+05             
186.21 9.437E-01  (  3.936E-01 3.15E+01 3.56E+00 G  

Th-234   N   5.6064E-01                                      1.63E+12             
63.30 6.119E-01 ?(  1.124E+00 1.15E+02 3.75E+00 G  
92.59 5.164E-01 ?(  4.780E-01 5.92E+01 4.34E+00 G  

Tl-208   N   1.3569E-01                                      5.12E+12             
583.19 1.369E-01  (P 1.835E-02 1.36E+01 8.50E+01 G  
277.37 1.201E-01  (P 1.984E-01 1.00E+02 6.60E+00 G  
860.53 9.929E-02 -   1.506E-01 9.92E+01 1.24E+01 G  

U-235    N   5.0804E-02                                      2.57E+11             
143.77 3.876E-02 ?(  1.400E-01 2.23E+02 1.09E+01 G  
205.32-8.220E-02 &   2.834E-01 2.13E+02 5.02E+00 G  
163.36-8.580E-02 +   2.806E-01 2.02E+02 5.08E+00 G  
185.72 5.312E-02  (  2.396E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 3.623E-01 ?   3.516E-01 6.20E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_007.An1               

R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.44       110.        13.     0.005   229.62   6.119E-01   
Th-234      93.15       128.        28.     0.011   118.45   5.164E-01   
U-235       93.35       124.        27.     0.010   124.01   3.623E-01   
Eu-152     121.69       101.        12.     0.005   234.90   2.797E-02   
Eu-154     123.09        99.         2.     0.001  1213.94   3.667E-03   
Pa-234     130.67       109.        -7.    -0.003   441.96  -2.309E-02   
U-235      143.89       116.         7.     0.003   445.01   3.876E-02   
U-235      162.77        99.        -7.    -0.003   404.08  -8.580E-02   
U-235      186.04        86.        48.     0.018    61.92   5.312E-02   
U-235      205.40        87.        -6.    -0.002   426.10  -8.220E-02   
Eu-152     343.76        46.        -5.    -0.002   409.46  -1.610E-02   
Eu-154     721.57        28.        -7.    -0.002   241.46  -4.867E-02   
Bi-212     727.55        30.         4.     0.001   247.14   8.370E-02  P
Eu-152     778.46        29.        -4.    -0.002   373.06  -5.116E-02   
Bi-212     783.58        28.        -5.    -0.002   321.11  -7.690E-01  P
Eu-154     874.53        19.        -1.     0.000  1889.58  -9.314E-03   
Pa-234     877.40        19.         1.     0.000  1108.53   1.822E-02   
Pa-234     945.70        24.        -5.    -0.002   286.84  -6.783E-02   
Eu-152     963.86        30.         5.     0.002   328.56   6.210E-02   
Eu-154     995.86        21.         3.     0.001   408.65   5.879E-02   
Eu-154    1004.35        29.        -6.    -0.002   272.69  -6.254E-02   
Eu-152    1111.96        38.        -9.    -0.003   210.95  -1.325E-01   
Co-60     1172.57        30.        -2.    -0.001   758.97  -4.450E-03   
Eu-154    1274.91        25.        -3.    -0.001   424.48  -2.219E-02   
Eu-152    1407.15        15.         6.     0.002   210.02   6.673E-02   
Bi-212    1620.94         5.         3.     0.001   232.39   5.829E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3371E-01    5.3371E-01   1.0381E-01    1.1076E-01  5.127E-02
Am-241 #A    7.7556E-03    7.7564E-03   1.6450E-01    1.6450E-01  1.350E-01
Bi-212 #A    1.7608E-01    1.7608E-01   4.0919E-01    4.0929E-01  2.890E-01
Bi-214       3.9477E-01    3.9478E-01   8.3744E-02    8.5603E-02  3.783E-02
Co-60  #A   -4.4116E-04   -4.4501E-04   2.4019E-02    2.4019E-02  1.971E-02
Cs-137 #A    0.0000E+00    0.0000E+00   4.6693E-03    4.6694E-03  2.596E-02
Eu-152 #A    2.9324E-02    2.9423E-02   4.5038E-02    4.5060E-02  5.294E-02
Eu-154 #A    1.0285E-02    1.0340E-02   4.2253E-02    4.2257E-02  1.438E-01
K-40         1.1164E+01    1.1164E+01   1.0607E+00    1.1995E+00  2.377E-01
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Pa-234 #A   -7.9795E-03   -7.9795E-03   3.5266E-02    3.5322E-02  8.280E-02
Pb-212       3.9624E-01    3.9624E-01   7.2338E-02    7.7811E-02  3.781E-02
Pb-214       4.4098E-01    4.4099E-01   8.4420E-02    8.6902E-02  3.488E-02
Ra-226       9.4365E-01    9.4368E-01   5.9375E-01    5.9619E-01  3.936E-01
Th-234 #A    5.6064E-01    5.6064E-01   6.6409E-01    6.6620E-01  1.124E+00
Tl-208       1.3569E-01    1.3569E-01   3.8592E-02    3.9556E-02  1.835E-02
U-235  #A    5.0804E-02    5.0804E-02   3.1457E-02    3.1608E-02  1.400E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.401E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4009546E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-011                Received:        04/09/13                      
Lab ID:          244631-011                    Prepared:        04/11/13 09:31                
Matrix:          Soil                          Analyzed:        05/03/13 16:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:19                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       0.001006 U         0.1649        0.1358           0.9     
Bismuth-212                         0.5290             0.4806        0.2876                   
Bismuth-214                         0.3766             0.09298       0.04703                  
Cesium-137                          0.000007178 U      0.02747       0.02263          0.07    
Cobalt-60                           0.008341 U         0.01976       0.01870          0.03    
Europium-152                        0.02697 U          0.07792       0.05255          0.1     
Europium-154                        0.03207 U          0.07798       0.1674           0.2     
Lead-212                            0.3674             0.07199       0.03848                  
Lead-214                            0.4949             0.09933       0.04783                  
Potassium-40                       12.76               1.226         0.3396                   
Protactinium-234                    0.03111 U          0.06419       0.09463                  
Radium-226 (By Bismuth-214)         0.3766             0.09298       0.04703          0.2     
Thallium-208                        0.1613             0.04305       0.01853                  
Thorium-232 (By Actinium-228)       0.4723             0.1251        0.05890          0.9     
Thorium-234                         0.2716 U           0.4408        1.033                    
Uranium-235                         0.03357 U          0.04070       0.1529           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244631-011                   Client ID : 12-PCT-320-011        

Seqnum : 1523177568010.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130503_010                                Batch         : 197231                       Time      : 03-MAY-2013 16:23     

Cal    : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15     Caldate       : 03-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.01 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.001006          0.1358      0.9      .16494           .16494           0.015        u        

Bismuth-212                         0.5290            0.2876               .48057           .48133           -0.0057      u        

Bismuth-214                         0.3766            0.04703              .092979          .094507          0.0099       u        

Cesium-137                          0.000007178       0.02263     0.07     .027473          .027473          -0.0025      u        

Cobalt-60                           0.008341          0.01870     0.03     .019764          .019768          -0.00075     u        

Europium-152                        0.02697           0.05255     0.1      .077924          .077935          0.0051       u        

Europium-154                        0.03207           0.1674      0.2      .077978          .077996          0.018        u        

Lead-212                            0.3674            0.03848              .071985          .076736          0.021        u        

Lead-214                            0.4949            0.04783              .09933           .10199           0.0015       u        

Potassium-40                        12.76             0.3396               1.2257           1.3828           -0.17        u        

Protactinium-234                    0.03111           0.09463              .064187          .064651          0.0086       u        

Radium-226 (By Bismuth-214)         0.3766            0.04703     0.2      .092979          .094507          0.0099       u        

Thallium-208                        0.1613            0.01853              .043046          .044266          0.0028       u        

Thorium-232 (By Actinium-228)       0.4723            0.05890     0.9      .12509           .12967           0.035        u        

Thorium-234                         0.2716            1.033                .44077           .44152           0.013        u        

Uranium-235                         0.03357           0.1529      0.18     .040704          .040755          0.035        u        

u=use  

Page 1 of 1                                                                                                           1523177568010.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-011          
Sample Description: 244631-011, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130503_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:19            Live Time: 2700   sec

Acquisition Time: 5/3/2013 16:23:13         Real Time: 2704   sec
Analysis Time: 5/3/2013 17:08            Dead Time: 0.13   %

Analysis Quantity: 3.090E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.723E-01      1.251E-01      1.297E-01      5.890E-02
Am-241    #AB    1.006E-03      1.649E-01      1.649E-01      1.358E-01
Bi-212    #      5.290E-01      4.806E-01      4.813E-01      2.876E-01
Bi-214           3.766E-01      9.298E-02      9.451E-02      4.703E-02
Co-60     #AB    8.341E-03      1.976E-02      1.977E-02      1.870E-02
Cs-137    #AB    7.178E-06      2.747E-02      2.747E-02      2.263E-02
Eu-152    #AB    2.697E-02      7.792E-02      7.794E-02      5.255E-02
Eu-154    #AB    3.207E-02      7.798E-02      7.800E-02      1.674E-01
K-40             1.276E+01      1.226E+00      1.383E+00      3.396E-01
Pa-234    #AB    3.111E-02      6.419E-02      6.465E-02      9.463E-02
Pb-212           3.674E-01      7.198E-02      7.674E-02      3.848E-02
Pb-214           4.949E-01      9.933E-02      1.020E-01      4.783E-02
Ra-226    #      4.874E-01      5.921E-01      5.928E-01      4.605E-01
Th-234    #AB    2.716E-01      4.408E-01      4.415E-01      1.033E+00
Tl-208           1.613E-01      4.305E-02      4.427E-02      1.853E-02
U-235     #AB    3.357E-02      4.070E-02      4.076E-02      1.529E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.605E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 17:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_010.An1               

Sample description                                             
244631-011, 197231                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130503_010.An1

Acquisition information
Start time:                 5/3/2013 16:23:13
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0901E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0901E+02) = 

8.7463E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1038

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
65.18        1. 893.86   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.10       99.  19.65   1.00  2.759E-02
93.20       22.  81.15   0.86  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.324E-01 U235  
93.35   4.100  4.670E-01 Ac228 
93.35   5.760  3.324E-01 U235  

93.22       25.  71.05   0.86  3.718E-02    92.59   4.343  5.001E-01 Th234 
93.35   5.760  3.733E-01 U235  
93.35   4.100  5.245E-01 Ac228 

93.22       25.  71.05   0.86  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.733E-01 U235  
93.35   4.100  5.245E-01 Ac228 

144.37        6. 267.21   0.91  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.516E-02 U235  

163.27        4. 319.62   0.93  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  5.929E-02 U235  

185.95       25.  60.63   0.96  4.662E-02   185.72  57.000  3.097E-02 U235  
186.21   3.555  4.969E-01 Ra226 
185.72  57.000  3.097E-02 U235  

185.95       25.  60.74   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.874E-01 Ra226 

238.68      216.   9.44   1.00  4.202E-02   238.63  43.600  3.673E-01 Pb212 
241.65       43.  34.08   0.27  4.172E-02   242.00   7.268  4.641E-01 Pb214 
277.68        9. 126.25   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.26      103.  15.73   1.17  3.721E-02   295.22  18.414  4.701E-01 Pb214 
299.76       13.  67.56   1.07  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.63       55.  25.31   0.53  3.412E-02   338.32  11.400  4.614E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.82        6. 144.48   1.11  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.01      196.   9.63   0.83  3.324E-02   351.93  35.600  5.140E-01 Pb214 
510.59      106.  16.59   0.44  2.583E-02
583.07      100.  13.34   0.80  2.358E-02   583.19  85.000  1.613E-01 Tl208 
609.26      121.  11.23   1.54  2.287E-02   609.31  45.490  3.766E-01 Bi214 
727.12        9.  86.72   1.44  2.025E-02   727.33   6.650    PBC<MDA Bi212 
778.94        1. 506.87   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.43       13.  63.43   1.49  1.921E-02   785.37   1.110  1.938E+00 Bi212 
880.35        1. 973.13   1.56  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.10       71.  14.58   0.94  1.732E-02   911.20  26.200  5.102E-01 Ac228 
945.95        6. 103.17   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.00       34.  25.64   0.51  1.658E-02   968.96  15.900  4.177E-01 Ac228 

1005.16        5. 121.58   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1112.00        3. 231.27   1.72  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.68       39.  26.36   0.39  1.494E-02  1120.29  14.910  5.612E-01 Bi214 
1173.52        3. 202.61   1.76  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1333.50        4. 122.88   1.86  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.94      507.   4.63   2.23  1.219E-02  1460.82  10.550  1.276E+01 K40   
1620.57        5.  83.81   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.44        9.  42.09   2.08  1.039E-02  1764.49  15.310  1.774E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.53    77.10       118.        99. 3.603E+03   39.31   1.003  -        
2041.30   510.59        53.       106. 4.097E+03   33.17   0.443 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    260.90    65.18        73.         1.     0.001  1787.72   0.833s
Th-234    372.89    93.20       148.        22.     0.008   162.30   0.863s
U-235     373.47    93.35       141.        25.     0.009   142.10   0.863D
Ac-228    373.47    93.35       141.        25.     0.009   142.10   0.863D
Eu-152    485.91   121.48        97.       -10.    -0.004   290.58   0.892s
U-235     577.37   144.37       113.         6.     0.002   534.41   0.915s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.91   163.27        99.         4.     0.002   639.24   0.934s
U-235     743.54   185.95       106.        25.     0.009   121.26   0.956s
Ra-226    743.56   185.95       102.        25.     0.009   121.48   0.957s
U-235     820.83   205.29        91.        -3.    -0.001   926.16   0.976s
Pb-212    954.31   238.68        87.       208.     0.077    18.89   1.005 
Pb-214    966.16   241.65        71.        43.     0.016    68.16   0.269s
Tl-208   1110.19   277.68        58.         9.     0.003   252.49   1.046 
Pb-214   1180.44   295.26        62.        99.     0.037    31.47   1.168 
Pb-212   1198.46   299.76        49.        13.     0.005   135.12   1.067 
Ac-228   1353.83   338.63        51.        55.     0.021    50.61   0.532s
Eu-152   1374.56   343.82        39.         6.     0.002   288.97   1.109s
Pb-214   1407.29   352.01        56.       188.     0.070    19.26   0.834s
Tl-208   2331.11   583.07        24.       100.     0.037    26.68   0.798s
Bi-214   2435.84   609.26        42.       121.     0.045    22.46   1.538 
Bi-212   2907.15   727.12        26.         9.     0.003   173.44   1.441s
Eu-152   3114.42   778.94        24.         1.     0.001  1013.75   1.482s
Bi-212   3140.39   785.43        26.        13.     0.005   126.86   1.487s
Pa-234   3520.03   880.35        28.         1.     0.000  1946.26   1.560s
Ac-228   3643.06   911.10        13.        71.     0.026    29.15   0.941s
Pa-234   3782.44   945.95        19.         6.     0.002   206.35   1.608s
Ac-228   3874.68   969.00        14.        34.     0.013    51.28   0.513s
Eu-154   4019.32  1005.16        16.         5.     0.002   243.15   1.650s
Eu-152   4446.81  1112.00        18.         3.     0.001   462.54   1.723s
Bi-214   4481.54  1120.68        23.        39.     0.014    52.73   0.393s
Co-60    4692.98  1173.52        16.         3.     0.001   405.21   1.763s
Eu-154   5105.18  1276.53        25.        -4.    -0.001   379.17   1.826s
Co-60    5333.20  1333.50        10.         4.     0.002   245.76   1.861s
K-40     5843.31  1460.94        33.       507.     0.188     9.26   2.229 
Bi-212   6482.35  1620.57         5.         5.     0.002   167.62   2.015s
Bi-214   7058.42  1764.44         9.         9.     0.003    84.17   2.081s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7233E-01                                      5.12E+12             
911.20 5.102E-01 @(P 5.890E-02 1.46E+01 2.62E+01 G  
968.96 4.177E-01  (  1.071E-01 2.56E+01 1.59E+01 G  
338.32 4.614E-01 *(P 1.380E-01 2.53E+01 1.14E+01 G  

Energy duplication    
93.35 5.245E-01 ?   5.888E-01 7.11E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.0055E-03                                      1.58E+05             
59.54 1.006E-03 %(  1.358E-01 8.20E+03 3.59E+01 G  

Bi-212   N   5.2902E-01                                      5.12E+12             
727.33 2.179E-01 ?(  2.876E-01 8.67E+01 6.65E+00 G  
785.37 1.938E+00  (  1.818E+00 6.34E+01 1.11E+00 G  

1620.74 8.632E-01 ?(  9.856E-01 8.38E+01 1.51E+00 G  

Bi-214   N   3.7658E-01                                      5.84E+05             
609.31 3.766E-01  (P 4.703E-02 1.12E+01 4.55E+01 G  

1120.29 5.612E-01 + P 1.640E-01 2.64E+01 1.49E+01 G  
1764.49 1.774E-01 - P 1.455E-01 4.21E+01 1.53E+01 G  

Co-60    T   8.3407E-03                                      1.93E+03             
1332.49 1.010E-02 ?(  1.870E-02 1.23E+02 1.00E+02 G  
1173.23 6.579E-03 ?(  2.102E-02 2.03E+02 9.98E+01 G  

Cs-137   I   7.1775E-06                                      1.10E+04             
661.66 7.178E-06 %(  2.263E-02 1.91E+05 8.50E+01 G  

Eu-152   I   2.6966E-02                                      4.94E+03             
344.28 2.296E-02 &(  5.255E-02 1.44E+02 2.66E+01 G  
121.78-2.447E-02 +   5.714E-02 1.45E+02 2.84E+01 G  
778.90 1.801E-02 ?(  1.483E-01 5.07E+02 1.30E+01 G  
964.08 4.228E-03 &   1.846E-01 2.66E+03 1.45E+01 G  

1112.08 4.357E-02 ?(  1.602E-01 2.31E+02 1.34E+01 G  
1408.01 2.946E-03 %   9.053E-02 1.88E+03 2.09E+01 G  

Eu-154   I   3.2069E-02                                      3.14E+03             
873.18-2.745E-03 %(  1.674E-01 3.71E+03 1.22E+01 G  
123.07 0.000E+00 &   3.684E-02 1.00E+03 4.04E+01 G  

1274.43-2.646E-02 +   7.961E-02 1.90E+02 3.49E+01 G  
723.30 1.080E-03 %   1.006E-01 5.66E+03 2.00E+01 G  

1004.72 5.579E-02 ?(  1.038E-01 1.22E+02 1.79E+01 G  
996.25 1.256E-03 %   1.896E-01 9.17E+03 1.05E+01 G  

K-40     N   1.2760E+01                                      4.57E+11             
1460.82 1.276E+01  (P 3.396E-01 4.63E+00 1.06E+01 G  

Pa-234   N   3.1106E-02                                      1.63E+12             
131.30-3.572E-03 %(  9.463E-02 1.61E+03 1.82E+01 G  
569.50-1.841E-03 %   2.060E-01 6.80E+03 9.30E+00 G  
946.00 9.154E-02 ?(  1.438E-01 1.03E+02 1.35E+01 G  
880.52 1.351E-02 &(  2.152E-01 9.73E+02 1.05E+01 G  
883.24 0.000E+00 &   2.448E-01 1.00E+03 9.70E+00 G  

185 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 17:08:22
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.6741E-01                                      5.12E+12             
238.63 3.673E-01  (P 3.848E-02 9.44E+00 4.36E+01 G  
300.09 3.684E-01  (P 4.500E-01 6.76E+01 3.18E+00 G  

Pb-214   N   4.9487E-01                                      5.84E+05             
351.93 5.140E-01  (P 4.783E-02 9.63E+00 3.56E+01 G  
295.22 4.701E-01  (P 8.644E-02 1.57E+01 1.84E+01 G  
242.00 4.641E-01  (P 2.091E-01 3.41E+01 7.27E+00 G  

Ra-226   N   4.8741E-01                                      5.84E+05             
186.21 4.874E-01 ?(  4.605E-01 6.07E+01 3.56E+00 G  

Th-234   N   2.7159E-01                                      1.63E+12             
63.30 7.044E-02 ?(  1.033E+00 8.94E+02 3.75E+00 G  
92.59 4.453E-01 &(  5.744E-01 8.11E+01 4.34E+00 G  

Tl-208   N   1.6134E-01                                      5.12E+12             
583.19 1.613E-01  (  1.853E-02 1.33E+01 8.50E+01 G  
277.37 1.122E-01 -   2.249E-01 1.26E+02 6.60E+00 G  
860.53 0.000E+00 &   2.116E-01 1.00E+03 1.24E+01 G  

U-235    N   3.3567E-02                                      2.57E+11             
143.77 3.516E-02 ?(  1.529E-01 2.67E+02 1.09E+01 G  
205.32-4.208E-02 +   3.185E-01 4.63E+02 5.02E+00 G  
163.36 5.929E-02 &(  3.088E-01 3.20E+02 5.08E+00 G  
185.72 3.097E-02 ?(  2.923E-02 6.06E+01 5.70E+01 G  

Energy duplication    
93.35 3.733E-01 &   4.191E-01 7.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      65.18        73.         1.     0.001  1787.72   7.044E-02   
Th-234      93.20       148.        22.     0.008   162.30   4.453E-01   
U-235       93.35       141.        25.     0.009   142.10   3.733E-01   
Eu-152     121.48        97.       -10.    -0.004   290.58  -2.447E-02   
U-235      144.37       113.         6.     0.002   534.41   3.516E-02   
U-235      163.27        99.         4.     0.002   639.24   5.929E-02   
U-235      185.95       106.        25.     0.009   121.26   3.097E-02   
U-235      205.29        91.        -3.    -0.001   926.16  -4.208E-02   
Eu-152     343.82        39.         6.     0.002   288.97   2.296E-02   
Bi-212     727.12        26.         9.     0.003   173.44   2.179E-01   
Eu-152     778.94        24.         1.     0.001  1013.75   1.801E-02   
Bi-212     785.43        26.        13.     0.005   126.86   1.938E+00   
Pa-234     880.35        28.         1.     0.000  1946.26   1.351E-02   
Pa-234     945.95        19.         6.     0.002   206.35   9.154E-02   
Eu-154    1005.16        16.         5.     0.002   243.15   5.579E-02   
Eu-152    1112.00        18.         3.     0.001   462.54   4.357E-02   
Co-60     1173.52        16.         3.     0.001   405.21   6.579E-03   
Eu-154    1276.53        25.        -4.    -0.001   379.17  -2.646E-02   
Co-60     1333.50        10.         4.     0.002   245.76   1.010E-02   
Bi-212    1620.57         5.         5.     0.002   167.62   8.632E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7233E-01    4.7233E-01   1.2509E-01    1.2967E-01  5.890E-02
Am-241 #A    1.0054E-03    1.0055E-03   1.6494E-01    1.6494E-01  1.358E-01
Bi-212 #C    5.2902E-01    5.2902E-01   4.8057E-01    4.8133E-01  2.876E-01
Bi-214       3.7657E-01    3.7658E-01   9.2979E-02    9.4507E-02  4.703E-02
Co-60  #A    8.2686E-03    8.3407E-03   1.9764E-02    1.9768E-02  1.870E-02
Cs-137 #A    7.1666E-06    7.1775E-06   2.7473E-02    2.7473E-02  2.263E-02
Eu-152 #A    2.6875E-02    2.6966E-02   7.7924E-02    7.7935E-02  5.255E-02
Eu-154 #A    3.1899E-02    3.2069E-02   7.7978E-02    7.7996E-02  1.674E-01
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K-40         1.2760E+01    1.2760E+01   1.2257E+00    1.3828E+00  3.396E-01
Pa-234 #A    3.1106E-02    3.1106E-02   6.4187E-02    6.4651E-02  9.463E-02
Pb-212       3.6741E-01    3.6741E-01   7.1985E-02    7.6736E-02  3.848E-02
Pb-214       4.9485E-01    4.9487E-01   9.9330E-02    1.0199E-01  4.783E-02
Ra-226 #     4.8740E-01    4.8741E-01   5.9214E-01    5.9279E-01  4.605E-01
Th-234 #A    2.7159E-01    2.7159E-01   4.4077E-01    4.4152E-01  1.033E+00
Tl-208       1.6134E-01    1.6134E-01   4.3046E-02    4.4266E-02  1.853E-02
U-235  #A    3.3567E-02    3.3567E-02   4.0704E-02    4.0755E-02  1.529E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.512E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.5120004E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-012                Received:        04/09/13                      
Lab ID:          244631-012                    Prepared:        04/11/13 09:37                
Matrix:          Soil                          Analyzed:        05/03/13 16:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:34                                                               

Analyte                  Result           Uncert          MDA       Project MDA  
Americium-241                     -0.07177 U           0.1681        0.1339           0.9    
Bismuth-212                        0.2374 U            0.3070        0.2841                  
Bismuth-214                        0.3104              0.08559       0.04124                 
Cesium-137                         0.0000008287 U      0.02314       0.01906          0.07   
Cobalt-60                          0.007164 U          0.01832       0.01766          0.03   
Europium-152                       0.03994 U           0.06424       0.04622          0.1    
Europium-154                       0.02340 U           0.06142       0.1526           0.2    
Lead-212                           0.2947              0.07275       0.03941                 
Lead-214                           0.2601              0.06312       0.04187                 
Potassium-40                       7.938               0.9160        0.2287                  
Protactinium-234                   0.01457 U           0.02682       0.08385                 
Radium-226 (By Bismuth-214)        0.3104              0.08559       0.04124          0.2    
Thallium-208                       0.08695             0.02957       0.01418                 
Thorium-232 (By Actinium-228)      0.4257              0.1313        0.04639          0.9    
Thorium-234                        0.4538 U            0.5565        0.9005                  
Uranium-235                        0.04767 U           0.03787       0.1434           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-012                   Client ID : 12-PCT-320-012        

Seqnum : 1533177587008.3                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130503_008                                Batch         : 197231                       Time      : 03-MAY-2013 16:24     

Cal    : 04-MAY-2013 15:05:07,05-MAR-2013 18:53:13     Caldate       : 04-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.21 g                     Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.07177          0.1339      0.9      .16806           .16814           0.015        u        

Bismuth-212                         0.2374            0.2841               .307             .30724           -0.0057      u        

Bismuth-214                         0.3104            0.04124              .085591          .086721          0.0099       u        

Cesium-137                          0.0000008287      0.01906     0.07     .023139          .023139          -0.0025      u        

Cobalt-60                           0.007164          0.01766     0.03     .018324          .018327          -0.00075     u        

Europium-152                        0.03994           0.04622     0.1      .064236          .064265          0.0051       u        

Europium-154                        0.02340           0.1526      0.2      .06142           .061432          0.018        u        

Lead-212                            0.2947            0.03941              .072754          .075814          0.021        u        

Lead-214                            0.2601            0.04187              .063121          .064282          0.0015       u        

Potassium-40                        7.938             0.2287               .91602           .99882           -0.17        u        

Protactinium-234                    0.01457           0.08385              .026824          .027067          0.0086       u        

Radium-226 (By Bismuth-214)         0.3104            0.04124     0.2      .085591          .086721          0.0099       u        

Thallium-208                        0.08695           0.01418              .029571          .03009           0.0028       u        

Thorium-232 (By Actinium-228)       0.4257            0.04639     0.9      .13125           .13481           0.035        u        

Thorium-234                         0.4538            0.9005               .55653           .55818           0.013        u        

Uranium-235                         0.04767           0.1434      0.18     .037873          .037983          0.035        u        

u=use  

Page 1 of 1                                                                                                           1533177587008.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-012          
Sample Description: 244631-012, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130503_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:34            Live Time: 2700   sec

Acquisition Time: 5/3/2013 16:24:52         Real Time: 2704   sec
Analysis Time: 5/4/2013 15:35            Dead Time: 0.16   %

Analysis Quantity: 3.062E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.257E-01      1.312E-01      1.348E-01      4.639E-02
Am-241    #AB   -7.177E-02      1.681E-01      1.681E-01      1.339E-01
Bi-212    #AB    2.374E-01      3.070E-01      3.072E-01      2.841E-01
Bi-214           3.104E-01      8.559E-02      8.672E-02      4.124E-02
Co-60     #AB    7.164E-03      1.832E-02      1.833E-02      1.766E-02
Cs-137    #AB    8.287E-07      2.314E-02      2.314E-02      1.906E-02
Eu-152    #AB    3.994E-02      6.424E-02      6.427E-02      4.622E-02
Eu-154    #AB    2.340E-02      6.142E-02      6.143E-02      1.526E-01
K-40             7.938E+00      9.160E-01      9.988E-01      2.287E-01
Pa-234    #AB    1.457E-02      2.682E-02      2.707E-02      8.385E-02
Pb-212           2.947E-01      7.275E-02      7.581E-02      3.941E-02
Pb-214           2.601E-01      6.312E-02      6.428E-02      4.187E-02
Ra-226           5.497E-01      3.412E-01      3.427E-01      2.252E-01
Th-234    #AB    4.538E-01      5.565E-01      5.582E-01      9.005E-01
Tl-208           8.695E-02      2.957E-02      3.009E-02      1.418E-02
U-235     #AB    4.767E-02      3.787E-02      3.798E-02      1.434E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.069E+01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

Sample description                                             
244631-012, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130503_008.An1

Acquisition information
Start time:                 5/3/2013 16:24:52
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/4/2013 15:05:07
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.212E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0621E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0621E+02) = 

8.8263E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1396

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.32       13.  91.19   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.296E-01 Th234 
77.12       47.  30.84   0.78  2.931E-02
92.82       10. 141.73   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

92.59   4.343  1.850E-01 Th234 
93.35   5.760  1.381E-01 U235  

93.67       16.  84.17   0.32  3.937E-02    93.35   4.100    PBC<MDA Ac228 
93.67       16.  82.01   0.83  3.899E-02    93.35   4.100    PBC<MDA Ac228 
108.20        8. 109.18   0.44  4.526E-02
121.08        6. 211.30   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.429E-02 Eu152 
122.90       11. 131.22   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
162.75       27.  42.69   0.90  5.004E-02   163.36   5.080  3.489E-01 U235  

163.36   5.080  3.489E-01 U235  
185.99       29.  31.03   0.91  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.497E-01 Ra226 
185.72  57.000  3.426E-02 U235  

186.06       28.  39.73   0.93  4.855E-02   185.72  57.000  3.330E-02 U235  
186.21   3.555  5.345E-01 Ra226 

238.67      172.  12.03   0.82  4.347E-02   238.63  43.600  2.894E-01 Pb212 
275.42        6. 109.24   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.20       70.  17.97   0.73  3.830E-02   295.22  18.414  3.087E-01 Pb214 
300.15       14.  70.11   1.04  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.19       53.  26.48   0.45  3.500E-02   338.32  11.400  4.342E-01 Ac228 
351.77      100.  14.68   1.02  3.409E-02   351.93  35.600  2.574E-01 Pb214 
583.10       55.  15.80   0.84  2.394E-02   583.19  85.000  8.777E-02 Tl208 
609.35      100.  12.84   1.38  2.322E-02   609.31  45.490  3.104E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.43        4. 117.49   1.43  2.051E-02   727.33   6.650    PBC<MDA Bi212 
861.15       12.  39.64   0.92  1.823E-02   860.53  12.400  1.707E-01 Tl208 
880.40        1. 437.65   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.75        3. 165.60   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.47       68.  14.67   0.89  1.750E-02   911.20  26.200  4.848E-01 Ac228 
944.92        5. 104.67   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
964.08        3. 199.64   1.64  1.675E-02   964.08  14.500    PBC<MDA Eu152 

968.96  15.900  3.877E-02 Ac228 
964.47        7. 102.26   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 

968.96  15.900  9.059E-02 Ac228 
964.08  14.500  9.931E-02 Eu152 

995.91        3. 214.92   1.66  1.642E-02   996.25  10.500    PBC<MDA Eu154 
1005.01        3. 176.84   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1111.49        8.  80.43   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  1.218E-01 Eu152 
1120.69       16.  44.25   1.76  1.507E-02  1120.29  14.910  2.275E-01 Bi214 
1173.25        4. 127.88   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.36        2. 226.78   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.92      315.   5.50   2.16  1.229E-02  1460.82  10.550  7.938E+00 K40   
1620.43        5.  64.67   2.11  1.128E-02  1620.74   1.510  9.098E-01 Bi212 
1764.00        9.  44.97   2.20  1.048E-02  1764.49  15.310  1.785E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.68    77.12        76.        47. 1.617E+03   61.68   0.780  -        
432.89   108.20        37.         8. 1.790E+02  218.36   0.440  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.20    59.73        82.       -11.    -0.004   234.15   0.799s
Th-234    253.53    63.32        62.        13.     0.005   182.38   0.803 
Th-234    374.84    93.67        74.        16.     0.006   164.03   0.833s
U-235     373.55    93.35        87.        10.     0.004   283.46   0.834D
Ac-228    373.55    93.35        73.        16.     0.006   168.33   0.315D
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    484.37   121.08        77.         6.     0.002   422.61   0.863s
Eu-154    491.65   122.90        90.        11.     0.004   262.45   0.864s
Pa-234    522.60   130.64        99.       -16.    -0.006   184.16   0.873s
U-235     574.54   143.64       107.        -3.    -0.001  1008.66   0.885s
U-235     650.94   162.75        54.        27.     0.010    85.38   0.905s
U-235     744.12   186.06        49.        28.     0.010    79.45   0.927 
Ra-226    743.84   185.99        26.        29.     0.011    62.07   0.915 
U-235     825.55   206.44        60.        -3.    -0.001   861.69   0.947s
Pb-212    954.40   238.67        96.       168.     0.062    24.06   0.821 
Tl-208   1101.28   275.42        23.         6.     0.002   218.47   1.018s
Pb-214   1180.82   295.31        31.        57.     0.021    35.61   1.036s
Pb-212   1200.18   300.15        49.        14.     0.005   140.23   1.040 
Ac-228   1352.22   338.19        48.        53.     0.020    52.96   0.450s
Eu-152   1375.72   344.06        31.        -2.    -0.001   897.31   1.083s
Pb-214   1406.52   351.77        44.        96.     0.035    29.35   1.023 
Tl-208   2331.44   583.10        14.        55.     0.020    31.61   0.842s
Bi-214   2436.41   609.35        33.       100.     0.037    25.68   1.385 
Eu-154   2897.60   724.67        37.        -5.    -0.002   375.34   1.430s
Bi-212   2908.64   727.43        26.         4.     0.001   234.98   1.434s
Eu-152   3113.23   778.59        19.        -3.    -0.001   397.06   1.478s
Bi-212   3137.62   784.69        24.        -4.    -0.002   402.22   1.484s
Tl-208   3443.44   861.15         4.        12.     0.004    79.28   0.919s
Pa-234   3520.44   880.40        15.         1.     0.000   875.30   1.564s
Pa-234   3533.84   883.75        12.         3.     0.001   331.20   1.566s
Ac-228   3645.71   911.72         8.        59.     0.022    31.56   0.878s
Pa-234   3778.54   944.92        12.         5.     0.002   209.34   1.617s
Eu-152   3856.74   964.47        25.         7.     0.003   204.51   1.632s
Ac-228   3855.19   964.08        18.         3.     0.001   399.29   1.636s
Eu-154   3982.50   995.91        19.         3.     0.001   429.84   1.658s
Eu-154   4018.93  1005.01        13.         3.     0.001   353.68   1.665s
Eu-152   4444.91  1111.49        15.         8.     0.003   160.85   1.749s
Bi-214   4481.70  1120.69        16.        16.     0.006    88.49   1.755s
Co-60    4692.02  1173.25        12.         4.     0.002   255.76   1.796s
Eu-154   5098.90  1274.94        17.        -4.    -0.001   306.78   1.871s
Co-60    5328.67  1332.36         9.         2.     0.001   453.57   1.913s
Eu-152   5635.72  1409.08        17.        -3.    -0.001   373.82   1.967s
K-40     5843.18  1460.92        15.       315.     0.117    11.01   2.164 
Bi-212   6481.65  1620.43         2.         5.     0.002   129.33   2.110s
Bi-214   7056.41  1764.00        14.         9.     0.003    89.95   2.200s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2574E-01                                      5.12E+12             
911.20 4.220E-01  (  4.639E-02 1.58E+01 2.62E+01 G  
968.96 3.877E-02 -   1.224E-01 2.00E+02 1.59E+01 G  
338.32 4.342E-01  (  1.323E-01 2.65E+01 1.14E+01 G  

Energy duplication    
93.35 3.200E-01 *   4.037E-01 8.42E+01 4.10E+00 XA 

Am-241   I  -7.1772E-02                                      1.58E+05             
59.54-7.177E-02 ?(  1.339E-01 1.17E+02 3.59E+01 G  

Bi-212   N   2.3737E-01                                      5.12E+12             
727.33 8.469E-02 *(P 2.841E-01 1.17E+02 6.65E+00 G  
785.37-6.245E-01 + P 1.732E+00 2.01E+02 1.11E+00 G  

1620.74 9.098E-01 ?(  6.823E-01 6.47E+01 1.51E+00 G  

Bi-214   N   3.1043E-01                                      5.84E+05             
609.31 3.104E-01  (P 4.124E-02 1.28E+01 4.55E+01 G  

1120.29 2.275E-01 -   1.361E-01 4.42E+01 1.49E+01 G  
1764.49 1.785E-01 - P 1.758E-01 4.50E+01 1.53E+01 G  

Co-60    T   7.1644E-03                                      1.93E+03             
1332.49 4.974E-03 ?(  1.766E-02 2.27E+02 1.00E+02 G  
1173.23 9.357E-03 &(  1.820E-02 1.28E+02 9.98E+01 G  

Cs-137   I   8.2866E-07                                      1.10E+04             
661.66 8.287E-07 %(  1.906E-02 1.40E+06 8.50E+01 G  

Eu-152   I   3.9935E-02                                      4.94E+03             
344.28-6.343E-03 ?(  4.622E-02 4.49E+02 2.66E+01 G  
121.78 1.429E-02 &(  4.881E-02 2.11E+02 2.84E+01 G  
778.90-4.152E-02 +   1.303E-01 1.99E+02 1.30E+01 G  
964.08 9.931E-02 ?(  1.561E-01 1.02E+02 1.45E+01 G  

1112.08 1.218E-01 ?(  1.439E-01 8.04E+01 1.34E+01 G  
1408.01-4.107E-02 +   1.209E-01 1.87E+02 2.09E+01 G  

Eu-154   I   2.3403E-02                                      3.14E+03             
873.18-1.843E-03 %(  1.526E-01 5.03E+03 1.22E+01 G  
123.07 1.760E-02 ?(  3.698E-02 1.31E+02 4.04E+01 G  

1274.43-2.757E-02 +   6.586E-02 1.53E+02 3.49E+01 G  
723.30-3.745E-02 +   1.122E-01 1.88E+02 2.00E+01 G  

1004.72 3.399E-02 ?(  9.363E-02 1.77E+02 1.79E+01 G  
996.25 5.699E-02 &(  1.944E-01 2.15E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.9381E+00                                      4.57E+11             
1460.82 7.938E+00  (P 2.287E-01 5.50E+00 1.06E+01 G  

Pa-234   N   1.4566E-02                                      1.63E+12             
131.30-5.745E-02 ?(  8.385E-02 9.21E+01 1.82E+01 G  
569.50 4.056E-03 %   1.531E-01 2.30E+03 9.30E+00 G  
946.00 7.321E-02 ?(  1.145E-01 1.05E+02 1.35E+01 G  
880.52 2.211E-02 ?(  1.561E-01 4.38E+02 1.05E+01 G  
883.24 5.989E-02 ?(  1.538E-01 1.66E+02 9.70E+00 G  

Pb-212   N   2.9467E-01                                      5.12E+12             
238.63 2.894E-01  (P 3.941E-02 1.20E+01 4.36E+01 G  
300.09 3.667E-01  (P 4.403E-01 7.01E+01 3.18E+00 G  

Pb-214   N   2.6012E-01                                      5.84E+05             
351.93 2.574E-01  (P 4.187E-02 1.47E+01 3.56E+01 G  
295.22 2.653E-01 ?(P 5.979E-02 1.78E+01 1.84E+01 G  
242.00 1.527E-02 %   2.981E-01 1.19E+03 7.27E+00 G  

Ra-226   N   5.4974E-01                                      5.84E+05             
186.21 5.497E-01  (  2.252E-01 3.10E+01 3.56E+00 G  

Th-234   N   4.5377E-01                                      1.63E+12             
63.30 6.296E-01 ?(  9.005E-01 9.12E+01 3.75E+00 G  
92.59 3.020E-01  (  3.882E-01 8.20E+01 4.34E+00 G  

Tl-208   N   8.6950E-02                                      5.12E+12             
583.19 8.777E-02  (P 1.418E-02 1.58E+01 8.50E+01 G  
277.37 7.636E-02 ?(P 1.400E-01 1.09E+02 6.60E+00 G  
860.53 1.707E-01 +   6.907E-02 3.96E+01 1.24E+01 G  

U-235    N   4.7668E-02                                      2.57E+11             
143.77-1.738E-02 ?(  1.434E-01 5.04E+02 1.09E+01 G  
205.32-3.572E-02 +   2.509E-01 4.31E+02 5.02E+00 G  
163.36 3.489E-01 ?(  2.192E-01 4.27E+01 5.08E+00 G  
185.72 3.330E-02  (  1.919E-02 3.97E+01 5.70E+01 G  

Energy duplication    
93.35 1.381E-01 *   3.141E-01 1.42E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

197 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:35:58
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_008.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.73        82.       -11.    -0.004   234.15  -7.177E-02   
Th-234      63.32        62.        13.     0.005   182.38   6.296E-01   
Th-234      93.67        74.        16.     0.006   164.03   3.020E-01   
U-235       93.35        87.        10.     0.004   283.46   1.381E-01   
Eu-152     121.08        77.         6.     0.002   422.61   1.429E-02   
Eu-154     122.90        90.        11.     0.004   262.45   1.760E-02   
Pa-234     130.64        99.       -16.    -0.006   184.16  -5.745E-02   
U-235      143.64       107.        -3.    -0.001  1008.66  -1.738E-02   
U-235      162.75        54.        27.     0.010    85.38   3.489E-01   
U-235      186.06        49.        28.     0.010    79.45   3.330E-02   
U-235      206.44        60.        -3.    -0.001   861.69  -3.572E-02   
Eu-152     344.06        31.        -2.    -0.001   897.31  -6.343E-03   
Eu-154     724.67        37.        -5.    -0.002   375.34  -3.745E-02   
Bi-212     727.43        26.         4.     0.001   234.98   8.469E-02  P
Eu-152     778.59        19.        -3.    -0.001   397.06  -4.152E-02   
Bi-212     784.69        24.        -4.    -0.002   402.22  -6.245E-01  P
Pa-234     880.40        15.         1.     0.000   875.30   2.211E-02   
Pa-234     883.75        12.         3.     0.001   331.20   5.989E-02   
Pa-234     944.92        12.         5.     0.002   209.34   7.321E-02   
Eu-152     964.47        25.         7.     0.003   204.51   9.931E-02   
Eu-154     995.91        19.         3.     0.001   429.84   5.699E-02   
Eu-154    1005.01        13.         3.     0.001   353.68   3.399E-02   
Eu-152    1111.49        15.         8.     0.003   160.85   1.218E-01   
Co-60     1173.25        12.         4.     0.002   255.76   9.357E-03   
Eu-154    1274.94        17.        -4.    -0.001   306.78  -2.757E-02   
Co-60     1332.36         9.         2.     0.001   453.57   4.974E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1409.08        17.        -3.    -0.001   373.82  -4.107E-02   
Bi-212    1620.43         2.         5.     0.002   129.33   9.098E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.2574E-01    4.2574E-01   1.3125E-01    1.3481E-01  4.639E-02
Am-241 #A   -7.1764E-02   -7.1772E-02   1.6806E-01    1.6814E-01  1.339E-01
Bi-212 #A    2.3737E-01    2.3737E-01   3.0700E-01    3.0724E-01  2.841E-01
Bi-214       3.1042E-01    3.1043E-01   8.5591E-02    8.6721E-02  4.124E-02
Co-60  #A    7.1024E-03    7.1644E-03   1.8324E-02    1.8327E-02  1.766E-02
Cs-137 #A    8.2739E-07    8.2866E-07   2.3139E-02    2.3139E-02  1.906E-02
Eu-152 #A    3.9800E-02    3.9935E-02   6.4236E-02    6.4265E-02  4.622E-02
Eu-154 #A    2.3279E-02    2.3403E-02   6.1420E-02    6.1432E-02  1.526E-01
K-40         7.9381E+00    7.9381E+00   9.1602E-01    9.9882E-01  2.287E-01
Pa-234 #A    1.4566E-02    1.4566E-02   2.6824E-02    2.7067E-02  8.385E-02
Pb-212       2.9467E-01    2.9467E-01   7.2754E-02    7.5814E-02  3.941E-02
Pb-214       2.6011E-01    2.6012E-01   6.3121E-02    6.4282E-02  4.187E-02
Ra-226       5.4973E-01    5.4974E-01   3.4122E-01    3.4266E-01  2.252E-01
Th-234 #A    4.5377E-01    4.5377E-01   5.5653E-01    5.5818E-01  9.005E-01
Tl-208       8.6950E-02    8.6950E-02   2.9571E-02    3.0090E-02  1.418E-02
U-235  #A    4.7668E-02    4.7668E-02   3.7873E-02    3.7983E-02  1.434E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     9.866E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 9.8657360E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

199 of 513



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-013                Received:        04/09/13                      
Lab ID:          244631-013                    Prepared:        04/11/13 09:44                
Matrix:          Soil                          Analyzed:        05/03/13 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:39                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.04021 U        0.1572         0.1272            0.9    
Bismuth-212                          0.1830 U         0.3223         0.2444                   
Bismuth-214                          0.3105           0.07958        0.03940                  
Cesium-137                           0.005800 U       0.02045        0.01609           0.07   
Cobalt-60                            0.002374 U       0.004765       0.02282           0.03   
Europium-152                         0.02578 U        0.05725        0.05297           0.1    
Europium-154                         0.09684 U        0.1732         0.1297            0.2    
Lead-212                             0.2831           0.06126        0.03270                  
Lead-214                             0.2925           0.06721        0.04410                  
Potassium-40                        12.29             1.116          0.2935                   
Protactinium-234                    -0.002791 U       0.004973       0.07831                  
Radium-226 (By Bismuth-214)          0.3105           0.07958        0.03940           0.2    
Thallium-208                         0.1006           0.03185        0.01441                  
Thorium-232 (By Actinium-228)        0.2502           0.09613        0.06767           0.9    
Thorium-234                         -0.6770 U         1.286          1.021                    
Uranium-235                          0.04144 U        0.04258        0.1209            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-013                   Client ID : 12-PCT-320-013        

Seqnum : 1513177567010.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130503_010                                Batch         : 197231                       Time      : 03-MAY-2013 16:37     

Cal    : 03-MAY-2013 07:38:43,09-JAN-2013 12:22:14     Caldate       : 03-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334.46 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.04021          0.1272      0.9      .15724           .15727           0.015        u        

Bismuth-212                         0.1830            0.2444               .32234           .32247           -0.0057      u        

Bismuth-214                         0.3105            0.03940              .079584          .080827          0.0099       u        

Cesium-137                          0.005800          0.01609     0.07     .020453          .020454          -0.0025      u        

Cobalt-60                           0.002374          0.02282     0.03     .0047651         .0047663         -0.00075     u        

Europium-152                        0.02578           0.05297     0.1      .05725           .057269          0.0051       u        

Europium-154                        0.09684           0.1297      0.2      .17323           .17331           0.018        u        

Lead-212                            0.2831            0.03270              .061261          .065584          0.021        u        

Lead-214                            0.2925            0.04410              .067213          .069156          0.0015       u        

Potassium-40                        12.29             0.2935               1.1155           1.2751           -0.17        u        

Protactinium-234                    -0.002791         0.07831              .0049729         .0050212         0.0086       u        

Radium-226 (By Bismuth-214)         0.3105            0.03940     0.2      .079584          .080827          0.0099       u        

Thallium-208                        0.1006            0.01441              .031847          .032502          0.0028       u        

Thorium-232 (By Actinium-228)       0.2502            0.06767     0.9      .096128          .097823          0.035        u        

Thorium-234                         -0.6770           1.021                1.2855           1.2871           0.013        u        

Uranium-235                         0.04144           0.1209      0.18     .042576          .042659          0.035        u        

u=use  

Page 1 of 1                                                                                                           1513177567010.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-013          
Sample Description: 244631-013, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130503_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:39            Live Time: 2700   sec

Acquisition Time: 5/3/2013 16:37:27         Real Time: 2702   sec
Analysis Time: 5/3/2013 17:22            Dead Time: 0.09   %

Analysis Quantity: 3.345E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.502E-01      9.613E-02      9.782E-02      6.767E-02
Am-241    #AB   -4.021E-02      1.572E-01      1.573E-01      1.272E-01
Bi-212    #AB    1.830E-01      3.223E-01      3.225E-01      2.444E-01
Bi-214           3.105E-01      7.958E-02      8.083E-02      3.940E-02
Co-60     #AB    2.374E-03      4.765E-03      4.766E-03      2.282E-02
Cs-137    #AB    5.800E-03      2.045E-02      2.045E-02      1.609E-02
Eu-152    #AB    2.578E-02      5.725E-02      5.727E-02      5.297E-02
Eu-154    #AB    9.684E-02      1.732E-01      1.733E-01      1.297E-01
K-40             1.229E+01      1.116E+00      1.275E+00      2.935E-01
Pa-234     AB   -2.791E-03      4.973E-03      5.021E-03      7.831E-02
Pb-212           2.831E-01      6.126E-02      6.558E-02      3.270E-02
Pb-214           2.925E-01      6.721E-02      6.916E-02      4.410E-02
Ra-226    #      5.003E-01      5.269E-01      5.280E-01      4.058E-01
Th-234    #AB   -6.770E-01      1.286E+00      1.287E+00      1.021E+00
Tl-208           1.006E-01      3.185E-02      3.250E-02      1.441E-02
U-235     #AB    4.144E-02      4.258E-02      4.266E-02      1.209E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.438E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 17:22:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_010.An1               

Sample description                                             
244631-013, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130503_010.An1

Acquisition information
Start time:                 5/3/2013 16:37:27
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3446E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3446E+02) = 

8.0808E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 17:22:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:39:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1552

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.89       77.  18.71   0.87  2.844E-02
77.11       78.  18.50   0.87  3.009E-02
93.25       29.  55.83   0.89  3.990E-02    92.59   4.343  5.024E-01 Th234 

93.35   4.100  5.272E-01 Ac228 
93.35   5.760  3.753E-01 U235  

93.25       29.  55.83   0.89  3.990E-02    92.59   4.343  5.024E-01 Th234 
93.35   4.100  5.272E-01 Ac228 
93.35   5.760  3.753E-01 U235  

93.26       28.  56.93   0.89  3.953E-02    92.59   4.343  4.954E-01 Th234 
93.35   4.100  5.198E-01 Ac228 
93.35   5.760  3.700E-01 U235  

121.21        5. 267.23   0.91  4.845E-02   121.78  28.410    PBC<MDA Eu152 
144.32        3. 478.06   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
186.28       29.  51.37   0.98  4.819E-02   185.72  57.000  3.173E-02 U235  

186.21   3.555  5.092E-01 Ra226 
186.28       29.  52.67   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.003E-01 Ra226 
203.74       16.  68.28   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
238.59      184.  10.47   0.49  4.318E-02   238.63  43.600  2.831E-01 Pb212 
241.64       58.  26.90   0.75  4.285E-02   242.00   7.268  5.558E-01 Pb214 
295.05       80.  19.49   0.58  3.815E-02   295.22  18.414  3.174E-01 Pb214 
300.31       25.  42.71   1.08  3.774E-02   300.09   3.180  6.161E-01 Pb212 
338.34       42.  28.41   0.61  3.493E-02   338.32  11.400  3.141E-01 Ac228 
344.34        2. 633.01   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      113.  14.84   1.25  3.405E-02   351.93  35.600  2.650E-01 Pb214 
582.96       69.  15.84   1.21  2.416E-02   583.19  85.000  1.006E-01 Tl208 
609.30      118.  11.97   0.77  2.345E-02   609.31  45.490  3.105E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
660.35        4. 176.32   1.39  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.68        8.  88.06   1.44  2.078E-02   727.33   6.650    PBC<MDA Bi212 
778.61        3. 225.66   1.48  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.10        3. 215.62   1.54  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.21        7.  89.44   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.26        5. 141.49   1.56  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.43       37.  24.01   1.58  1.779E-02   911.20  26.200  2.356E-01 Ac228 
964.82        9. 111.04   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.07       21.  44.01   1.62  1.704E-02   968.96  15.900  2.285E-01 Ac228 

1109.99        1. 491.11   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.20       27.  24.25   0.49  1.535E-02
1125.06        0. 326.91   1.72  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1173.11        7. 109.35   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.24        2. 288.54   1.89  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      562.   4.38   1.61  1.254E-02  1460.82  10.550  1.229E+01 K40   
1764.27        5.  52.17   2.06  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.89    74.91        72.        62. 2.180E+03   46.30   0.590  -      sM
307.75    77.12        74.        60. 2.004E+03   48.64   0.974  -      sM

4479.69  1120.20         6.        27. 1.778E+03   48.50   0.488 BI-214  l 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.03    59.18        99.        -7.    -0.003   391.11   0.853s
Th-234    249.20    62.47       105.       -16.    -0.006   189.88   0.857s
Th-234    372.24    93.26       117.        28.     0.011   113.86   0.886 
Ac-228    372.59    93.35       115.        29.     0.011   111.67   0.887D
U-235     372.59    93.35       115.        29.     0.011   111.67   0.887D
Eu-152    483.94   121.21        80.         5.     0.002   534.46   0.915s
Eu-154    492.24   123.29        95.        -8.    -0.003   370.33   0.916s
Pa-234    524.39   131.34       103.       -14.    -0.005   216.52   0.924s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     576.30   144.32        90.         3.     0.001   956.12   0.936s
U-235     743.97   186.28        97.        29.     0.011   102.74   0.976s
Ra-226    743.99   186.28        99.        29.     0.011   105.33   0.977s
U-235     813.75   203.74        53.        16.     0.006   136.56   0.995s
Pb-212    953.07   238.59        78.       178.     0.066    20.94   0.486s
Pb-214    965.25   241.64        77.        58.     0.021    53.79   0.748s
Tl-208   1109.64   277.76        62.        -4.    -0.001   582.26   1.062s
Pb-214   1178.62   295.02        55.        81.     0.030    31.68   1.079s
Pb-212   1199.77   300.31        50.        25.     0.009    85.42   1.083 
Ac-228   1351.81   338.34        34.        42.     0.015    56.81   0.607s
Eu-152   1375.81   344.34        48.         2.     0.001  1266.01   1.123s
Pb-214   1405.56   351.78        59.       107.     0.040    29.68   1.247 
Pa-234   2281.74   570.90        39.        -8.    -0.003   230.94   1.318 
Tl-208   2329.97   582.96        18.        69.     0.026    31.67   1.208 
Bi-214   2435.34   609.30        36.       111.     0.041    23.94   0.773s
Cs-137   2639.54   660.35        19.         4.     0.001   352.64   1.392s
Eu-154   2892.84   723.67        26.        -3.    -0.001   468.76   1.441s
Bi-212   2908.85   727.68        23.         8.     0.003   176.12   1.444s
Eu-152   3112.63   778.61        19.         3.     0.001   451.32   1.483s
Tl-208   3438.69   860.10        24.         3.     0.001   431.23   1.544 
Eu-154   3491.15   873.21        17.         7.     0.003   178.88   1.553s
Pa-234   3527.36   882.26        18.         5.     0.002   282.98   1.560 
Ac-228   3644.10   911.43        20.        37.     0.014    48.02   1.580s
Eu-152   3857.76   964.82        42.         9.     0.003   222.07   1.617s
Ac-228   3874.78   969.07        31.        21.     0.008    88.02   1.621s
Eu-154   3986.08   996.88        28.        -6.    -0.002   282.70   1.640s
Eu-154   4018.14  1004.89        23.        -4.    -0.001   397.37   1.645s
Eu-152   4438.82  1109.99        18.         1.     0.000   982.22   1.716s
Co-60    4691.52  1173.11        23.         7.     0.002   218.71   1.755s
Eu-154   5099.64  1275.04        23.        -2.    -0.001   868.47   1.816s
Co-60    5333.30  1333.39        19.        -4.    -0.001   336.61   1.850s
Eu-152   5633.10  1408.24        11.         2.     0.001   577.08   1.892s
K-40     5843.51  1460.77        31.       543.     0.201     8.77   1.609 
Bi-212   6481.54  1620.04         9.        -2.    -0.001   533.33   2.000s
Bi-214   7059.53  1764.27        12.         5.     0.002   104.33   2.064s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.5024E-01                                      5.12E+12             
911.20 2.356E-01 ?(  6.767E-02 2.40E+01 2.62E+01 G  
968.96 2.285E-01 ?(  1.435E-01 4.40E+01 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 3.141E-01  (  1.024E-01 2.84E+01 1.14E+01 G  

Energy duplication    
93.35 5.272E-01 +   4.572E-01 5.58E+01 4.10E+00 XA 

Am-241   I  -4.0205E-02                                      1.58E+05             
59.54-4.020E-02 ?(  1.272E-01 1.96E+02 3.59E+01 G  

Bi-212   N   1.8303E-01                                      5.12E+12             
727.33 1.830E-01 ?(  2.444E-01 8.81E+01 6.65E+00 G  
785.37 0.000E+00 -   2.717E+00 1.00E+03 1.11E+00 G  

1620.74-2.790E-01 +   1.171E+00 2.67E+02 1.51E+00 G  

Bi-214   N   3.1052E-01                                      5.84E+05             
609.31 3.105E-01  (P 3.940E-02 1.20E+01 4.55E+01 G  

1120.29-9.147E-04 % P 1.394E-01 3.27E+02 1.49E+01 G  
1764.49 8.742E-02 - P 1.473E-01 5.22E+01 1.53E+01 G  

Co-60    T   2.3741E-03                                      1.93E+03             
1332.49-8.633E-03 ?(  2.282E-02 1.68E+02 1.00E+02 G  
1173.23 1.340E-02 ?(  2.255E-02 1.09E+02 9.98E+01 G  

Cs-137   I   5.7999E-03                                      1.10E+04             
661.66 5.800E-03 ?(  1.609E-02 1.76E+02 8.50E+01 G  

Eu-152   I   2.5780E-02                                      4.94E+03             
344.28 5.120E-03 &(  5.297E-02 6.33E+02 2.66E+01 G  
121.78 1.047E-02 ?(  4.543E-02 2.67E+02 2.84E+01 G  
778.90 3.280E-02 ?(  1.176E-01 2.26E+02 1.30E+01 G  
964.08 1.047E-01 ?(  1.824E-01 1.11E+02 1.45E+01 G  

1112.08 1.817E-02 ?(  1.445E-01 4.91E+02 1.34E+01 G  
1408.01 1.859E-02 ?(  8.515E-02 2.89E+02 2.09E+01 G  

Eu-154   I   9.6842E-02                                      3.14E+03             
873.18 9.684E-02 ?(  1.297E-01 8.94E+01 1.22E+01 G  
123.07-1.161E-02 -   3.473E-02 1.85E+02 4.04E+01 G  

1274.43-9.905E-03 -   6.968E-02 4.34E+02 3.49E+01 G  
723.30-2.295E-02 -   8.606E-02 2.34E+02 2.00E+01 G  

1004.72-3.612E-02 -   1.140E-01 1.99E+02 1.79E+01 G  
996.25-9.571E-02 -   2.127E-01 1.41E+02 1.05E+01 G  

K-40     N   1.2287E+01                                      4.57E+11             
1460.82 1.229E+01  (P 2.935E-01 4.38E+00 1.06E+01 G  

Pa-234   N  -2.7913E-03                                      1.63E+12             
131.30-4.535E-02 &(  7.831E-02 1.08E+02 1.82E+01 G  
569.50-1.054E-01 +   1.909E-01 1.15E+02 9.30E+00 G  
946.00 0.000E+00 +   1.952E-01 1.00E+03 1.35E+01 G  
880.52-6.512E-04 %   1.705E-01 1.59E+04 1.05E+01 G  
883.24 7.705E-02  (  1.694E-01 1.41E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.8314E-01                                      5.12E+12             
238.63 2.831E-01  (P 3.270E-02 1.05E+01 4.36E+01 G  
300.09 6.161E-01 + P 4.124E-01 4.27E+01 3.18E+00 G  

Pb-214   N   2.9246E-01                                      5.84E+05             
351.93 2.650E-01  (P 4.410E-02 1.48E+01 3.56E+01 G  
295.22 3.456E-01 ?(P 7.365E-02 1.58E+01 1.84E+01 G  
242.00 5.558E-01 + P 1.967E-01 2.69E+01 7.27E+00 G  

Ra-226   N   5.0025E-01                                      5.84E+05             
186.21 5.003E-01  (  4.058E-01 5.27E+01 3.56E+00 G  

Th-234   N  -6.7703E-01                                      1.63E+12             
63.30-6.770E-01 ?(  1.021E+00 9.49E+01 3.75E+00 G  
92.59 4.954E-01 +   4.387E-01 5.69E+01 4.34E+00 G  

Tl-208   N   1.0055E-01                                      5.12E+12             
583.19 1.006E-01  (  1.441E-02 1.58E+01 8.50E+01 G  
277.37-4.458E-02 -   2.106E-01 2.91E+02 6.60E+00 G  
860.53 4.366E-02 -   1.500E-01 2.16E+02 1.24E+01 G  

U-235    N   4.1442E-02                                      2.57E+11             
143.77 1.547E-02 ?(  1.209E-01 4.78E+02 1.09E+01 G  
205.32 2.083E-01 ?(  2.183E-01 6.83E+01 5.02E+00 G  
163.36 0.000E+00 -   2.827E-01 1.00E+03 5.08E+00 G  
185.72 3.173E-02  (  2.505E-02 5.14E+01 5.70E+01 G  

Energy duplication    
93.35 3.753E-01     3.254E-01 5.58E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.18        99.        -7.    -0.003   391.11  -4.020E-02   
Th-234      62.47       105.       -16.    -0.006   189.88  -6.770E-01   
Th-234      93.26       117.        28.     0.011   113.86   4.954E-01   
U-235       93.35       115.        29.     0.011   111.67   3.753E-01   
Eu-152     121.21        80.         5.     0.002   534.46   1.047E-02   
Eu-154     123.29        95.        -8.    -0.003   370.33  -1.161E-02   
U-235      144.32        90.         3.     0.001   956.12   1.547E-02   
U-235      186.28        97.        29.     0.011   102.74   3.173E-02   
Ra-226     186.28        99.        29.     0.011   105.33   5.003E-01   
U-235      203.74        53.        16.     0.006   136.56   2.083E-01   
Eu-152     344.34        48.         2.     0.001  1266.01   5.120E-03   
Cs-137     660.35        19.         4.     0.001   352.64   5.800E-03   
Eu-154     723.67        26.        -3.    -0.001   468.76  -2.295E-02   
Bi-212     727.68        23.         8.     0.003   176.12   1.830E-01   
Eu-152     778.61        19.         3.     0.001   451.32   3.280E-02   
Eu-154     873.21        17.         7.     0.003   178.88   9.684E-02   
Eu-152     964.82        42.         9.     0.003   222.07   1.047E-01   
Eu-154     996.88        28.        -6.    -0.002   282.70  -9.571E-02   
Eu-154    1004.89        23.        -4.    -0.001   397.37  -3.612E-02   
Eu-152    1109.99        18.         1.     0.000   982.22   1.817E-02   
Co-60     1173.11        23.         7.     0.002   218.71   1.340E-02   
Eu-154    1275.04        23.        -2.    -0.001   868.47  -9.905E-03   
Co-60     1333.39        19.        -4.    -0.001   336.61  -8.633E-03   
Eu-152    1408.24        11.         2.     0.001   577.08   1.859E-02   
Bi-212    1620.04         9.        -2.    -0.001   533.33  -2.790E-01   

P - Peakbackground subtraction

209 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 17:22:36
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503_010.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.5024E-01    2.5024E-01   9.6128E-02    9.7823E-02  6.767E-02
Am-241 #A   -4.0201E-02   -4.0205E-02   1.5724E-01    1.5727E-01  1.272E-01
Bi-212 #A    1.8303E-01    1.8303E-01   3.2234E-01    3.2247E-01  2.444E-01
Bi-214       3.1051E-01    3.1052E-01   7.9584E-02    8.0827E-02  3.940E-02
Co-60  #A    2.3536E-03    2.3741E-03   4.7651E-03    4.7663E-03  2.282E-02
Cs-137 #A    5.7911E-03    5.7999E-03   2.0453E-02    2.0454E-02  1.609E-02
Eu-152 #A    2.5692E-02    2.5780E-02   5.7250E-02    5.7269E-02  5.297E-02
Eu-154 #A    9.6328E-02    9.6842E-02   1.7323E-01    1.7331E-01  1.297E-01
K-40         1.2287E+01    1.2287E+01   1.1155E+00    1.2751E+00  2.935E-01
Pa-234  A   -2.7913E-03   -2.7913E-03   4.9729E-03    5.0212E-03  7.831E-02
Pb-212       2.8314E-01    2.8314E-01   6.1261E-02    6.5584E-02  3.270E-02
Pb-214       2.9245E-01    2.9246E-01   6.7213E-02    6.9156E-02  4.410E-02
Ra-226 #     5.0024E-01    5.0025E-01   5.2693E-01    5.2802E-01  4.058E-01
Th-234 #A   -6.7703E-01   -6.7703E-01   1.2855E+00    1.2871E+00  1.021E+00
Tl-208       1.0055E-01    1.0055E-01   3.1847E-02    3.2502E-02  1.441E-02
U-235  #A    4.1442E-02    4.1442E-02   4.2576E-02    4.2659E-02  1.209E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.352E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.3523465E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-014                Received:        04/09/13                      
Lab ID:          244631-014                    Prepared:        04/11/13 09:51                
Matrix:          Soil                          Analyzed:        05/06/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 13:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06358 U        0.1938         0.1564            0.9     
Bismuth-212                          0.9828           0.3763         0.1648                    
Bismuth-214                          0.4089           0.07947        0.03091                   
Cesium-137                           0.008816 U       0.02356        0.01837           0.07    
Cobalt-60                           -0.002187 U       0.02539        0.02058           0.03    
Europium-152                         0.04377 U        0.04414        0.04731           0.1     
Europium-154                         0.01109 U        0.02501        0.1584            0.2     
Lead-212                             0.3632           0.06264        0.03130                   
Lead-214                             0.4701           0.08167        0.04059                   
Potassium-40                        12.97             1.133          0.2363                    
Protactinium-234                    -0.07469 U        0.1069         0.08410                   
Radium-226 (By Bismuth-214)          0.4089           0.07947        0.03091           0.2     
Thallium-208                         0.1490           0.04331        0.01966                   
Thorium-232 (By Actinium-228)        0.3788           0.1174         0.06586           0.9     
Thorium-234                          0.6025 U         0.4197         1.281                     
Uranium-235                          0.1336 U         0.1505         0.1375            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-014                   Client ID : 12-PCT-320-014        

Seqnum : 1533181884003.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_003                                Batch         : 197231                       Time      : 06-MAY-2013 07:56     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.48 g                     Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.06358          0.1564      0.9      .19377           .19383           0.015        u        

Bismuth-212                         0.9828            0.1648               .37631           .37966           -0.0057      u        

Bismuth-214                         0.4089            0.03091              .079474          .081572          0.0099       u        

Cesium-137                          0.008816          0.01837     0.07     .023557          .023561          -0.0025      u        

Cobalt-60                           -0.002187         0.02058     0.03     .025386          .025387          -0.00075     u        

Europium-152                        0.04377           0.04731     0.1      .044141          .044191          0.0051       u        

Europium-154                        0.01109           0.1584      0.2      .025008          .025015          0.018        u        

Lead-212                            0.3632            0.03130              .062639          .067929          0.021        u        

Lead-214                            0.4701            0.04059              .081672          .084578          0.0015       u        

Potassium-40                        12.97             0.2363               1.1326           1.3062           -0.17        u        

Protactinium-234                    -0.07469          0.08410              .10689           .10849           0.0086       u        

Radium-226 (By Bismuth-214)         0.4089            0.03091     0.2      .079474          .081572          0.0099       u        

Thallium-208                        0.1490            0.01966              .043305          .044342          0.0028       u        

Thorium-232 (By Actinium-228)       0.3788            0.06586     0.9      .1174            .12055           0.035        u        

Thorium-234                         0.6025            1.281                .41965           .4235            0.013        u        

Uranium-235                         0.1336            0.1375      0.18     .15049           .15071           0.035        u        

u=use  

Page 1 of 1                                                                                                           1533181884003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-014          
Sample Description: 244631-014, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:44            Live Time: 2700   sec

Acquisition Time: 5/6/2013 07:56:42         Real Time: 2705   sec
Analysis Time: 5/6/2013 08:41            Dead Time: 0.20   %

Analysis Quantity: 3.305E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.788E-01      1.174E-01      1.206E-01      6.586E-02
Am-241    #AB   -6.358E-02      1.938E-01      1.938E-01      1.564E-01
Bi-212           9.828E-01      3.763E-01      3.797E-01      1.648E-01
Bi-214           4.089E-01      7.947E-02      8.157E-02      3.091E-02
Co-60     #AB   -2.187E-03      2.539E-02      2.539E-02      2.058E-02
Cs-137    #AB    8.816E-03      2.356E-02      2.356E-02      1.837E-02
Eu-152    #AB    4.377E-02      4.414E-02      4.419E-02      4.731E-02
Eu-154    #AB    1.109E-02      2.501E-02      2.501E-02      1.584E-01
K-40             1.297E+01      1.133E+00      1.306E+00      2.363E-01
Pa-234    #AB   -7.469E-02      1.069E-01      1.085E-01      8.410E-02
Pb-212           3.632E-01      6.264E-02      6.793E-02      3.130E-02
Pb-214           4.701E-01      8.167E-02      8.458E-02      4.059E-02
Ra-226    #      5.559E-01      5.569E-01      5.578E-01      4.289E-01
Th-234    #AB    6.025E-01      4.197E-01      4.235E-01      1.281E+00
Tl-208           1.490E-01      4.330E-02      4.434E-02      1.966E-02
U-235     #AB    1.336E-01      1.505E-01      1.507E-01      1.375E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.708E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:41:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

Sample description                                             
244631-014, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_003.An1

Acquisition information
Start time:                 5/6/2013 07:56:42
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3048E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3048E+02) = 

8.1781E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:41:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1279

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.27        7. 255.27   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.08      106.  18.28   0.83  2.929E-02
86.95       36.  45.40   0.36  3.588E-02
92.95       49.  32.16   0.83  3.937E-02    92.59   4.343  8.735E-01 Th234 

93.35   4.100  9.162E-01 Ac228 
93.35   5.760  6.522E-01 U235  

92.95       45.  34.97   1.31  3.937E-02    92.59   4.343  8.014E-01 Th234 
93.35   4.100  8.407E-01 Ac228 
93.35   5.760  5.984E-01 U235  

93.00       48.  34.83   0.83  3.899E-02    92.59   4.343  8.566E-01 Th234 
93.35   4.100  8.985E-01 Ac228 
93.35   5.760  6.395E-01 U235  

123.05       14.  85.47   0.86  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.202E-02 Eu154 

123.09       12. 112.79   0.86  4.861E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.848E-02 Eu154 

143.70       17.  92.52   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
162.80       18.  78.09   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  
185.92       30.  54.67   0.93  4.855E-02   185.72  57.000  3.295E-02 U235  

186.21   3.555  5.288E-01 Ra226 
185.94       32.  50.09   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.559E-01 Ra226 
204.91       11. 117.88   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.67      232.   8.46   1.20  4.347E-02   238.63  43.600  3.632E-01 Pb212 
241.82       68.  23.85   0.41  4.315E-02   242.00   7.268  6.568E-01 Pb214 
295.21      110.  14.09   1.03  3.830E-02   295.22  18.414  4.600E-01 Pb214 
300.03       25.  37.37   1.05  3.789E-02   300.09   3.180  6.191E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:41:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.45       48.  28.39   0.65  3.500E-02   338.32  11.400  3.644E-01 Ac228 
343.90       11.  84.67   1.10  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.87      195.   9.34   0.91  3.408E-02   351.93  35.600  4.753E-01 Pb214 
569.76       10.  80.49   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.20      100.  13.95   1.05  2.394E-02   583.19  85.000  1.486E-01 Tl208 
609.33      150.   9.24   0.95  2.322E-02   609.31  45.490  4.089E-01 Bi214 
661.77        5. 133.60   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.45       45.  18.08   0.78  2.051E-02   727.33   6.650  9.960E-01 Bi212 
785.82       28.  24.33   1.02  1.944E-02   785.37   1.110  3.988E+00 Bi212 
861.21       11.  64.59   1.55  1.823E-02   860.53  12.400  1.521E-01 Tl208 
881.46        6. 108.48   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.39       54.  17.53   1.59  1.750E-02   911.20  26.200  3.597E-01 Ac228 
961.10        7.  91.72   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.68       37.  32.36   0.70  1.675E-02   968.96  15.900  4.208E-01 Ac228 

1006.90        2. 365.71   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1121.11       13.  67.91   1.74  1.507E-02  1120.29  14.910    PBC<MDA Bi214 
1273.13        1. 901.40   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.72      570.   4.25   1.75  1.229E-02  1460.82  10.550  1.297E+01 K40   
1620.20        5.  54.64   2.00  1.128E-02  1620.74   1.510  9.245E-01 Bi212 
1764.78       11.  38.20   2.06  1.048E-02  1764.49  15.310  2.078E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.53    77.08       124.       106. 3.633E+03   36.56   0.832  -        
347.98    86.95        98.        36. 9.894E+02   90.80   0.355  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.75    60.12       130.       -11.    -0.004   304.79   0.792s
Th-234    253.35    63.27       146.         7.     0.003   510.54   0.796s
Th-234    372.14    93.00       115.        48.     0.018    69.65   0.829s
Ac-228    373.56    93.35        91.        45.     0.017    69.94   1.305D
U-235     373.56    93.35        99.        49.     0.018    64.33   0.830D
Eu-152    492.27   123.05        66.        14.     0.005   170.94   0.862s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:41:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.44   123.09        84.        12.     0.004   225.58   0.863s
Pa-234    521.22   130.30       116.       -22.    -0.008   143.11   0.872s
U-235     574.80   143.70       115.        17.     0.006   185.05   0.886s
U-235     651.16   162.80        88.        18.     0.007   156.17   0.907s
U-235     743.55   185.92       120.        30.     0.011   109.34   0.931s
Ra-226    743.62   185.94       110.        32.     0.012   100.18   0.932s
U-235     819.46   204.91        77.        11.     0.004   235.76   0.952s
Pb-212    954.41   238.67        71.       227.     0.084    16.92   1.201s
Pb-214    966.99   241.82        78.        68.     0.025    47.70   0.406s
Tl-208   1114.22   278.65        66.        -6.    -0.002   398.91   1.028s
Pb-214   1180.42   295.21        50.       107.     0.040    28.19   1.031 
Pb-212   1199.67   300.03        36.        25.     0.009    74.73   1.052 
Ac-228   1353.26   338.45        51.        48.     0.018    56.78   0.648s
Eu-152   1375.08   343.90        38.        11.     0.004   169.34   1.097s
Pb-214   1406.93   351.87        49.       190.     0.070    18.69   0.913s
Pa-234   2278.10   569.76        29.        10.     0.004   160.99   1.311s
Tl-208   2331.83   583.20        32.       100.     0.037    27.89   1.046 
Bi-214   2436.33   609.33        21.       143.     0.053    18.48   0.946s
Cs-137   2646.04   661.77        23.         5.     0.002   267.20   1.392s
Eu-154   2895.05   724.04        41.        -4.    -0.001   512.22   1.444s
Bi-212   2908.71   727.45        10.        45.     0.017    36.16   0.784s
Bi-212   3142.13   785.82         9.        28.     0.011    48.67   1.019s
Tl-208   3443.68   861.21        21.        11.     0.004   129.18   1.554s
Pa-234   3524.69   881.46        17.         6.     0.002   216.97   1.569s
Ac-228   3644.39   911.39        18.        54.     0.020    35.05   1.592s
Pa-234   3783.49   946.16        24.        -1.     0.000  1501.27   1.618s
Eu-152   3843.23   961.10        15.         7.     0.002   183.44   1.631s
Ac-228   3873.56   968.68        28.        37.     0.014    64.73   0.704s
Eu-154   3984.44   996.40        24.        -3.    -0.001   474.15   1.654s
Eu-154   4026.48  1006.90        20.         2.     0.001   731.42   1.660s
Bi-214   4483.38  1121.11        32.        13.     0.005   135.82   1.738s
Eu-154   5091.65  1273.13        27.         1.     0.000  1802.79   1.832s
Co-60    5336.24  1334.26        15.        -1.     0.000  1160.72   1.864s
K-40     5842.38  1460.72        19.       555.     0.206     8.50   1.749 
Bi-212   6480.71  1620.20         1.         5.     0.002   109.28   2.004s
Bi-214   7059.47  1764.78        13.        11.     0.004    76.40   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:41:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7884E-01                                      5.12E+12             
911.20 3.597E-01 ?(  6.586E-02 1.75E+01 2.62E+01 G  
968.96 4.208E-01  (  1.402E-01 3.24E+01 1.59E+01 G  
338.32 3.644E-01  (  1.263E-01 2.84E+01 1.14E+01 G  

Energy duplication    
93.35 8.407E-01 +   4.175E-01 3.50E+01 4.10E+00 XA 

Am-241   I  -6.3575E-02                                      1.58E+05             
59.54-6.357E-02 ?(  1.564E-01 1.52E+02 3.59E+01 G  

Bi-212   N   9.8280E-01                                      5.12E+12             
727.33 9.960E-01  (P 1.648E-01 1.81E+01 6.65E+00 G  
785.37 3.988E+00 + P 9.586E-01 2.43E+01 1.11E+00 G  

1620.74 9.245E-01 &(  4.964E-01 5.46E+01 1.51E+00 G  

Bi-214   N   4.0894E-01                                      5.84E+05             
609.31 4.089E-01  (P 3.091E-02 9.24E+00 4.55E+01 G  

1120.29 1.729E-01 &   1.763E-01 6.79E+01 1.49E+01 G  
1764.49 2.078E-01 & P 1.561E-01 3.82E+01 1.53E+01 G  

Co-60    T  -2.1871E-03                                      1.93E+03             
1332.49-2.187E-03 ?(  2.058E-02 5.80E+02 1.00E+02 G  
1173.23 0.000E+00 +   4.125E-02 1.00E+03 9.98E+01 G  

Cs-137   I   8.8163E-03                                      1.10E+04             
661.66 8.816E-03 &(  1.837E-02 1.34E+02 8.50E+01 G  

Eu-152   I   4.3766E-02                                      4.94E+03             
344.28 3.630E-02 ?(  4.731E-02 8.47E+01 2.66E+01 G  
121.78 3.138E-02 ?(  4.201E-02 8.55E+01 2.84E+01 G  
778.90 0.000E+00 -   1.690E-01 1.00E+03 1.30E+01 G  
964.08 8.172E-02 ?(  1.117E-01 9.17E+01 1.45E+01 G  

1112.08-3.867E-03 %   1.315E-01 2.07E+03 1.34E+01 G  
1408.01 3.397E-03 %   8.480E-02 1.53E+03 2.09E+01 G  

Eu-154   I   1.1086E-02                                      3.14E+03             
873.18-7.627E-03 %(  1.584E-01 1.27E+03 1.22E+01 G  
123.07 1.848E-02 &(  3.319E-02 1.13E+02 4.04E+01 G  

1274.43 5.260E-03 ?(  7.754E-02 9.01E+02 3.49E+01 G  
723.30-2.673E-02 +   1.104E-01 2.56E+02 2.00E+01 G  

1004.72 1.850E-02 ?(  1.091E-01 3.66E+02 1.79E+01 G  
996.25-5.284E-02 +   2.001E-01 2.37E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2969E+01                                      4.57E+11             
1460.82 1.297E+01  (P 2.363E-01 4.25E+00 1.06E+01 G  

Pa-234   N  -7.4692E-02                                      1.63E+12             
131.30-7.469E-02 ?(  8.410E-02 7.16E+01 1.82E+01 G  
569.50 1.382E-01 +   1.691E-01 8.05E+01 9.30E+00 G  
946.00-1.238E-02 +   1.517E-01 7.51E+02 1.35E+01 G  
880.52 9.249E-02 &   1.526E-01 1.08E+02 1.05E+01 G  
883.24-9.317E-03 %   1.982E-01 1.30E+03 9.70E+00 G  

Pb-212   N   3.6324E-01                                      5.12E+12             
238.63 3.632E-01  (P 3.130E-02 8.46E+00 4.36E+01 G  
300.09 6.191E-01 + P 3.496E-01 3.74E+01 3.18E+00 G  

Pb-214   N   4.7006E-01                                      5.84E+05             
351.93 4.753E-01 @(P 4.059E-02 9.34E+00 3.56E+01 G  
295.22 4.600E-01  (P 7.071E-02 1.41E+01 1.84E+01 G  
242.00 6.568E-01 +   1.988E-01 2.38E+01 7.27E+00 G  

Ra-226   N   5.5594E-01                                      5.84E+05             
186.21 5.559E-01  (  4.289E-01 5.01E+01 3.56E+00 G  

Th-234   N   6.0247E-01                                      1.63E+12             
63.30 3.082E-01 &(  1.281E+00 2.55E+02 3.75E+00 G  
92.59 8.566E-01  (  4.472E-01 3.48E+01 4.34E+00 G  

Tl-208   N   1.4904E-01                                      5.12E+12             
583.19 1.486E-01  (P 1.966E-02 1.39E+01 8.50E+01 G  
277.37-7.298E-02 - P 2.175E-01 1.99E+02 6.60E+00 G  
860.53 1.521E-01 &(  1.437E-01 6.46E+01 1.24E+01 G  

U-235    N   1.3359E-01                                      2.57E+11             
143.77 9.350E-02 *(  1.375E-01 9.25E+01 1.09E+01 G  
205.32 1.407E-01 &(  2.641E-01 1.18E+02 5.02E+00 G  
163.36 2.129E-01  (  2.610E-01 7.81E+01 5.08E+00 G  
185.72 3.295E-02 -   2.798E-02 5.47E+01 5.70E+01 G  

Energy duplication    
93.35 6.522E-01     3.095E-01 3.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.12       130.       -11.    -0.004   304.79  -6.357E-02   
Th-234      63.27       146.         7.     0.003   510.54   3.082E-01   
Th-234      93.00       115.        48.     0.018    69.65   8.566E-01   
U-235       93.35        99.        49.     0.018    64.33   6.522E-01   
Eu-152     123.05        66.        14.     0.005   170.94   3.138E-02   
Eu-154     123.09        84.        12.     0.004   225.58   1.848E-02   
Pa-234     130.30       116.       -22.    -0.008   143.11  -7.469E-02   
U-235      143.70       115.        17.     0.006   185.05   9.350E-02   
U-235      162.80        88.        18.     0.007   156.17   2.129E-01   
U-235      185.92       120.        30.     0.011   109.34   3.295E-02   
Ra-226     185.94       110.        32.     0.012   100.18   5.559E-01   
U-235      204.91        77.        11.     0.004   235.76   1.407E-01   
Eu-152     343.90        38.        11.     0.004   169.34   3.630E-02   
Pa-234     569.76        29.        10.     0.004   160.99   1.382E-01   
Cs-137     661.77        23.         5.     0.002   267.20   8.816E-03   
Eu-154     724.04        41.        -4.    -0.001   512.22  -2.673E-02   
Pa-234     881.46        17.         6.     0.002   216.97   9.249E-02   
Pa-234     946.16        24.        -1.     0.000  1501.27  -1.238E-02   
Eu-152     961.10        15.         7.     0.002   183.44   8.172E-02   
Eu-154     996.40        24.        -3.    -0.001   474.15  -5.284E-02   
Eu-154    1006.90        20.         2.     0.001   731.42   1.850E-02   
Eu-154    1273.13        27.         1.     0.000  1802.79   5.260E-03   
Co-60     1334.26        15.        -1.     0.000  1160.72  -2.187E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.7884E-01    3.7884E-01   1.1740E-01    1.2055E-01  6.586E-02
Am-241 #A   -6.3567E-02   -6.3575E-02   1.9377E-01    1.9383E-01  1.564E-01
Bi-212       9.8280E-01    9.8280E-01   3.7631E-01    3.7966E-01  1.648E-01
Bi-214       4.0893E-01    4.0894E-01   7.9474E-02    8.1572E-02  3.091E-02
Co-60  #A   -2.1662E-03   -2.1871E-03   2.5386E-02    2.5387E-02  2.058E-02
Cs-137 #A    8.8014E-03    8.8163E-03   2.3557E-02    2.3561E-02  1.837E-02
Eu-152 #A    4.3602E-02    4.3766E-02   4.4141E-02    4.4191E-02  4.731E-02
Eu-154 #A    1.1021E-02    1.1086E-02   2.5008E-02    2.5015E-02  1.584E-01
K-40         1.2969E+01    1.2969E+01   1.1326E+00    1.3062E+00  2.363E-01
Pa-234 #A   -7.4692E-02   -7.4692E-02   1.0689E-01    1.0849E-01  8.410E-02
Pb-212       3.6324E-01    3.6324E-01   6.2639E-02    6.7929E-02  3.130E-02
Pb-214       4.7005E-01    4.7006E-01   8.1672E-02    8.4578E-02  4.059E-02
Ra-226 #     5.5592E-01    5.5594E-01   5.5693E-01    5.5783E-01  4.289E-01
Th-234 #A    6.0247E-01    6.0247E-01   4.1965E-01    4.2350E-01  1.281E+00
Tl-208       1.4904E-01    1.4904E-01   4.3305E-02    4.4342E-02  1.966E-02
U-235  #A    1.3359E-01    1.3359E-01   1.5049E-01    1.5071E-01  1.375E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.572E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.5721684E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-015                Received:        04/09/13                      
Lab ID:          244631-015                    Prepared:        04/11/13 09:58                
Matrix:          Soil                          Analyzed:        05/06/13 09:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:15                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.04655 U        0.1007         0.07844           0.9    
Bismuth-212                         -0.1332 U         0.7955         0.2653                   
Bismuth-214                          0.1160           0.04984        0.02659                  
Cesium-137                           0.007134 U       0.02012        0.01561           0.07   
Cobalt-60                           -0.0004554 U      0.001320       0.02212           0.03   
Europium-152                         0.02446 U        0.04217        0.04916           0.1    
Europium-154                         0.09757 U        0.1747         0.1308            0.2    
Lead-212                             0.06153          0.04578        0.02944                  
Lead-214                             0.1065           0.05289        0.04036                  
Potassium-40                        15.27             1.238          0.2790                   
Protactinium-234                    -0.03332 U        0.07926        0.06298                  
Radium-226 (By Bismuth-214)          0.1160           0.04984        0.02659           0.2    
Thallium-208                         0.01225 U        0.03574        0.01931                  
Thorium-232 (By Actinium-228)        0.04113 U        0.08924        0.07324           0.9    
Thorium-234                          0.3914 U         0.5077         0.8824                   
Uranium-235                          0.01387 U        0.01356        0.1129            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-015                   Client ID : 12-PCT-320-015        

Seqnum : 1533181884005.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_005                                Batch         : 197231                       Time      : 06-MAY-2013 09:58     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.38 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.04655           0.07844     0.9      .10069           .10075           0.015        u        

Bismuth-212                         -0.1332           0.2653               .79553           .79556           -0.0057      u        

Bismuth-214                         0.1160            0.02659              .049839          .050111          0.0099       u        

Cesium-137                          0.007134          0.01561     0.07     .020117          .020119          -0.0025      u        

Cobalt-60                           -0.0004554        0.02212     0.03     .00132           .0013202         -0.00075     u        

Europium-152                        0.02446           0.04916     0.1      .042171          .042187          0.0051       u        

Europium-154                        0.09757           0.1308      0.2      .17467           .17474           0.018        u        

Lead-212                            0.06153           0.02944              .045782          .045998          0.021        u        

Lead-214                            0.1065            0.04036              .052888          .053121          0.0015       u        

Potassium-40                        15.27             0.2790               1.2375           1.4555           -0.17        u        

Protactinium-234                    -0.03332          0.06298              .07926           .079692          0.0086       u        

Radium-226 (By Bismuth-214)         0.1160            0.02659     0.2      .049839          .050111          0.0099       u        

Thallium-208                        0.01225           0.01931              .03574           .035749          0.0028       u        

Thorium-232 (By Actinium-228)       0.04113           0.07324     0.9      .089235          .089284          0.035        u        

Thorium-234                         0.3914            0.8824               .5077            .50905           0.013        u        

Uranium-235                         0.01387           0.1129      0.18     .013562          .013588          0.035        u        

u=use  

Page 1 of 1                                                                                                           1533181884005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-015          
Sample Description: 244631-015, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 14:15            Live Time: 2700   sec

Acquisition Time: 5/6/2013 09:58:42         Real Time: 2705   sec
Analysis Time: 5/6/2013 10:43            Dead Time: 0.17   %

Analysis Quantity: 3.384E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    4.113E-02      8.923E-02      8.928E-02      7.324E-02
Am-241    #AB    4.655E-02      1.007E-01      1.007E-01      7.844E-02
Bi-212    #AB   -1.332E-01      7.955E-01      7.956E-01      2.653E-01
Bi-214    #      1.160E-01      4.984E-02      5.011E-02      2.659E-02
Co-60     #AB   -4.554E-04      1.320E-03      1.320E-03      2.212E-02
Cs-137    #AB    7.134E-03      2.012E-02      2.012E-02      1.561E-02
Eu-152    #AB    2.446E-02      4.217E-02      4.219E-02      4.916E-02
Eu-154    #AB    9.757E-02      1.747E-01      1.747E-01      1.308E-01
K-40             1.527E+01      1.237E+00      1.455E+00      2.790E-01
Pa-234    #AB   -3.332E-02      7.926E-02      7.969E-02      6.298E-02
Pb-212           6.153E-02      4.578E-02      4.600E-02      2.944E-02
Pb-214           1.065E-01      5.289E-02      5.312E-02      4.036E-02
Ra-226    #      3.893E-01      4.067E-01      4.074E-01      3.068E-01
Th-234    #AB    3.914E-01      5.077E-01      5.090E-01      8.824E-01
Tl-208    #AB    1.225E-02      3.574E-02      3.575E-02      1.931E-02
U-235     #AB    1.387E-02      1.356E-02      1.359E-02      1.129E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.658E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_005.An1               

Sample description                                             
244631-015, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_005.An1

Acquisition information
Start time:                 5/6/2013 09:58:42
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3838E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3838E+02) = 

7.9872E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 14:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    7 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1685

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.48        8. 108.15   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
64.18       12. 107.30   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
93.03       16.  72.86   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  2.952E-01 Ac228 
93.35   5.760  2.102E-01 U235  

93.06       20.  57.85   0.83  3.937E-02    92.59   4.343  3.421E-01 Th234 
93.35   4.100  3.588E-01 Ac228 
93.35   5.760  2.554E-01 U235  

93.06       20.  57.85   0.83  3.937E-02    92.59   4.343  3.421E-01 Th234 
93.35   4.100  3.588E-01 Ac228 
93.35   5.760  2.554E-01 U235  

186.13       23.  52.24   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  3.893E-01 Ra226 

186.14       24.  48.91   0.93  4.855E-02   185.72  57.000  2.543E-02 U235  
186.21   3.555  4.081E-01 Ra226 

238.66       39.  33.49   0.92  4.348E-02   238.63  43.600  6.153E-02 Pb212 
277.66        5. 147.00   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
294.96       37.  33.33   0.38  3.829E-02   295.22  18.414  1.548E-01 Pb214 
299.91       16.  55.47   1.05  3.789E-02   300.09   3.180  3.821E-01 Pb212 
339.05        5. 201.52   1.09  3.500E-02   338.32  11.400    PBC<MDA Ac228 
352.00       37.  26.49   0.58  3.407E-02   351.93  35.600  8.007E-02 Pb214 
583.31        2. 126.16   1.32  2.394E-02   583.19  85.000    PBC<MDA Tl208 
609.12       41.  18.23   0.74  2.322E-02   609.31  45.490  1.160E-01 Bi214 
661.29        4. 141.00   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
778.70        2. 358.84   1.49  1.955E-02   778.90  12.970    PBC<MDA Eu152 
861.03        4. 166.22   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.98        7.  89.51   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
873.18  12.170  9.757E-02 Eu154 

912.09        7. 108.49   1.59  1.750E-02   911.20  26.200    PBC<MDA Ac228 
965.47        8.  86.19   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 

1006.83        1. 533.66   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  1.220E-02 Eu154 

1172.96        3. 221.55   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.92      685.   3.96   1.66  1.229E-02  1460.82  10.550  1.527E+01 K40   
1764.48        4.  41.70   2.06  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.21    60.48        34.         8.     0.003   216.31   0.792s
Th-234    256.98    64.18        73.        12.     0.004   214.60   0.796s
Th-234    372.27    93.03        61.        16.     0.006   145.72   0.829s
Ac-228    373.56    93.35        54.        20.     0.007   115.70   0.830D
U-235     373.56    93.35        54.        20.     0.007   115.70   0.830D
Eu-152    486.76   121.67        83.        -4.    -0.002   633.40   0.862s
Eu-154    491.54   122.87        79.        -2.    -0.001  1685.01   0.863s
Pa-234    524.57   131.13        68.       -10.    -0.004   237.86   0.872s
U-235     574.35   143.59        81.        -9.    -0.003   303.00   0.886s
U-235     655.73   163.95        51.        -5.    -0.002   442.41   0.907 
U-235     744.42   186.14        56.        24.     0.009    97.81   0.931 
Ra-226    744.39   186.13        59.        23.     0.008   104.49   0.932 
U-235     820.28   205.12        56.        -5.    -0.002   430.85   0.952s
Pb-212    954.35   238.66        66.        39.     0.015    66.98   0.919 
Tl-208   1110.26   277.66        32.         5.     0.002   294.00   1.028s
Pb-214   1179.40   294.96        54.        37.     0.014    66.65   0.380s
Pb-212   1199.20   299.91        37.        16.     0.006   110.94   1.052 
Ac-228   1355.69   339.05        43.         5.     0.002   403.04   1.091s
Eu-152   1374.98   343.88        43.        -4.    -0.001   480.77   1.096s
Pb-214   1407.37   351.98        50.        33.     0.012    59.99   1.104s
Tl-208   2332.27   583.31        33.         2.     0.001   252.32   1.323s
Bi-214   2435.48   609.12        17.        41.     0.015    36.46   0.741s
Cs-137   2644.09   661.29        18.         4.     0.002   282.00   1.392s
Bi-212   2903.24   726.09        28.        -6.    -0.002   417.56   1.448s
Eu-152   3113.65   778.70        22.         2.     0.001   717.68   1.490s
Tl-208   3442.96   861.03        19.         4.     0.001   332.44   1.554s
Eu-154   3494.77   873.98        17.         7.     0.003   179.01   1.563s
Pa-234   3528.28   882.36        14.        -1.     0.000  1661.83   1.569s
Pa-234   3532.90   883.52        21.        -3.    -0.001   437.36   1.571s
Ac-228   3647.18   912.09        24.         7.     0.003   216.97   1.592s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3860.71   965.47        19.         8.     0.003   172.38   1.631s
Ac-228   3890.53   972.92        17.        -2.    -0.001   571.37   1.634s
Eu-154   4026.17  1006.83        20.         1.     0.000  1067.31   1.660s
Co-60    4690.81  1172.96        24.         3.     0.001   443.10   1.771s
Eu-154   5098.37  1274.81        24.        -4.    -0.001   400.08   1.832s
Co-60    5327.83  1332.15        18.        -3.    -0.001   373.77   1.864s
K-40     5843.17  1460.92        28.       669.     0.248     7.92   1.661 
Bi-214   7058.28  1764.48         5.         4.     0.002    83.40   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1127E-02                                      5.12E+12             
911.20 4.381E-02 ?(  7.324E-02 1.08E+02 2.62E+01 G  
968.96-2.355E-02 -   1.076E-01 2.86E+02 1.59E+01 G  
338.32 3.496E-02 ?(  1.130E-01 2.02E+02 1.14E+01 G  

Energy duplication    
93.35 3.588E-01 ?   3.148E-01 5.79E+01 4.10E+00 XA 

Am-241   I   4.6549E-02                                      1.58E+05             
59.54 4.655E-02 ?(  7.844E-02 1.08E+02 3.59E+01 G  

Bi-212   N  -1.3320E-01                                      5.12E+12             
727.33-1.332E-01 ?(P 2.653E-01 2.09E+02 6.65E+00 G  
785.37-1.686E-01 % P 1.206E+00 8.26E+02 1.11E+00 G  

1620.74 0.000E+00 +   4.047E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.1595E-01                                      5.84E+05             
609.31 1.160E-01 @(P 2.659E-02 1.82E+01 4.55E+01 G  

1120.29 0.000E+00 -   1.046E-01 1.00E+03 1.49E+01 G  
1764.49 7.512E-02 - P 9.978E-02 4.17E+01 1.53E+01 G  

Co-60    T  -4.5543E-04                                      1.93E+03             
1332.49-7.514E-03 ?(  2.212E-02 1.87E+02 1.00E+02 G  
1173.23 6.612E-03 ?(  2.336E-02 2.22E+02 9.98E+01 G  

Cs-137   I   7.1337E-03                                      1.10E+04             
661.66 7.134E-03 ?(  1.561E-02 1.41E+02 8.50E+01 G  

Eu-152   I   2.4464E-02                                      4.94E+03             
344.28-1.269E-02 ?(  4.916E-02 2.40E+02 2.66E+01 G  
121.78-8.908E-03 +   4.591E-02 3.17E+02 2.84E+01 G  
778.90 2.194E-02 &(  1.270E-01 3.59E+02 1.30E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
964.08 9.486E-02 ?(  1.225E-01 8.62E+01 1.45E+01 G  

1112.08 0.000E+00 &   3.404E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.439E-01 1.00E+03 2.09E+01 G  

Eu-154   I   9.7574E-02                                      3.14E+03             
873.18 9.757E-02 &(  1.308E-01 8.95E+01 1.22E+01 G  
123.07-2.275E-03 &   3.143E-02 8.43E+02 4.04E+01 G  

1274.43-2.260E-02 -   7.187E-02 2.00E+02 3.49E+01 G  
723.30-2.913E-03 %   7.043E-02 1.48E+03 2.00E+01 G  

1004.72 1.220E-02 -   1.056E-01 5.34E+02 1.79E+01 G  
996.25 6.618E-03 &   1.979E-01 1.82E+03 1.05E+01 G  

K-40     N   1.5274E+01                                      4.57E+11             
1460.82 1.527E+01  (P 2.790E-01 3.96E+00 1.06E+01 G  

Pa-234   N  -3.3322E-02                                      1.63E+12             
131.30-3.332E-02 ?(  6.298E-02 1.19E+02 1.82E+01 G  
569.50 0.000E+00 +   1.393E-01 1.00E+03 9.30E+00 G  
946.00-2.679E-03 %   9.549E-02 2.17E+03 1.35E+01 G  
880.52-1.020E-02 +   1.380E-01 8.31E+02 1.05E+01 G  
883.24-5.219E-02 +   1.815E-01 2.19E+02 9.70E+00 G  

Pb-212   N   6.1526E-02                                      5.12E+12             
238.63 6.153E-02  (P 2.944E-02 3.35E+01 4.36E+01 G  
300.09 3.821E-01 + P 3.485E-01 5.55E+01 3.18E+00 G  

Pb-214   N   1.0645E-01                                      5.84E+05             
351.93 8.146E-02 ?(P 4.036E-02 3.00E+01 3.56E+01 G  
295.22 1.548E-01  (P 7.190E-02 3.33E+01 1.84E+01 G  
242.00 7.243E-03 %   1.822E-01 1.53E+03 7.27E+00 G  

Ra-226   N   3.8928E-01                                      5.84E+05             
186.21 3.893E-01  (  3.068E-01 5.22E+01 3.56E+00 G  

Th-234   N   3.9144E-01                                      1.63E+12             
63.30 5.188E-01 *(  8.824E-01 1.07E+02 3.75E+00 G  
92.59 2.815E-01 ?(  3.175E-01 7.29E+01 4.34E+00 G  

Tl-208   N   1.2246E-02                                      5.12E+12             
583.19 3.104E-03 ?(P 1.931E-02 1.26E+02 8.50E+01 G  
277.37 5.825E-02 &(P 1.490E-01 1.47E+02 6.60E+00 G  
860.53 5.043E-02 ?(  1.315E-01 1.66E+02 1.24E+01 G  

U-235    N   1.3865E-02                                      2.57E+11             
143.77-4.641E-02 ?(  1.129E-01 1.51E+02 1.09E+01 G  
205.32-6.348E-02 +   2.204E-01 2.15E+02 5.02E+00 G  
163.36-5.453E-02 +   1.943E-01 2.21E+02 5.08E+00 G  
185.72 2.543E-02 &(  1.861E-02 4.89E+01 5.70E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 10:43:54
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 2.554E-01 ?   2.241E-01 5.79E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.48        34.         8.     0.003   216.31   4.655E-02   
Th-234      64.18        73.        12.     0.004   214.60   5.188E-01   
Th-234      93.03        61.        16.     0.006   145.72   2.815E-01   
Ac-228      93.35        54.        20.     0.007   115.70   3.588E-01   
U-235       93.35        54.        20.     0.007   115.70   2.554E-01   
Eu-152     121.67        83.        -4.    -0.002   633.40  -8.908E-03   
Eu-154     122.87        79.        -2.    -0.001  1685.01  -2.275E-03   
Pa-234     131.13        68.       -10.    -0.004   237.86  -3.332E-02   
U-235      143.59        81.        -9.    -0.003   303.00  -4.641E-02   
U-235      163.95        51.        -5.    -0.002   442.41  -5.453E-02   
U-235      186.14        56.        24.     0.009    97.81   2.543E-02   
Ra-226     186.13        59.        23.     0.008   104.49   3.893E-01   
U-235      205.12        56.        -5.    -0.002   430.85  -6.348E-02   
Tl-208     277.66        32.         5.     0.002   294.00   5.825E-02  P
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228     339.05        43.         5.     0.002   403.04   3.496E-02   
Eu-152     343.88        43.        -4.    -0.001   480.77  -1.269E-02   
Tl-208     583.31        33.         2.     0.001   252.32   3.104E-03  P
Cs-137     661.29        18.         4.     0.002   282.00   7.134E-03   
Bi-212     726.09        28.        -6.    -0.002   417.56  -1.332E-01  P
Eu-152     778.70        22.         2.     0.001   717.68   2.194E-02   
Tl-208     861.03        19.         4.     0.001   332.44   5.043E-02   
Eu-154     873.98        17.         7.     0.003   179.01   9.757E-02   
Pa-234     882.36        14.        -1.     0.000  1661.83  -1.020E-02   
Pa-234     883.52        21.        -3.    -0.001   437.36  -5.219E-02   
Ac-228     912.09        24.         7.     0.003   216.97   4.381E-02   
Eu-152     965.47        19.         8.     0.003   172.38   9.486E-02   
Ac-228     972.92        17.        -2.    -0.001   571.37  -2.355E-02   
Eu-154    1006.83        20.         1.     0.000  1067.31   1.220E-02   
Co-60     1172.96        24.         3.     0.001   443.10   6.612E-03   
Eu-154    1274.81        24.        -4.    -0.001   400.08  -2.260E-02   
Co-60     1332.15        18.        -3.    -0.001   373.77  -7.514E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    4.1127E-02    4.1127E-02   8.9235E-02    8.9284E-02  7.324E-02
Am-241 #A    4.6544E-02    4.6549E-02   1.0069E-01    1.0075E-01  7.844E-02
Bi-212 #A   -1.3320E-01   -1.3320E-01   7.9553E-01    7.9556E-01  2.653E-01
Bi-214 #     1.1595E-01    1.1595E-01   4.9839E-02    5.0111E-02  2.659E-02
Co-60  #A   -4.5105E-04   -4.5543E-04   1.3200E-03    1.3202E-03  2.212E-02
Cs-137 #A    7.1216E-03    7.1337E-03   2.0117E-02    2.0119E-02  1.561E-02
Eu-152 #A    2.4372E-02    2.4464E-02   4.2171E-02    4.2187E-02  4.916E-02
Eu-154 #A    9.6998E-02    9.7574E-02   1.7467E-01    1.7474E-01  1.308E-01
K-40         1.5274E+01    1.5274E+01   1.2375E+00    1.4555E+00  2.790E-01
Pa-234 #A   -3.3322E-02   -3.3322E-02   7.9260E-02    7.9692E-02  6.298E-02
Pb-212       6.1526E-02    6.1526E-02   4.5782E-02    4.5998E-02  2.944E-02
Pb-214       1.0645E-01    1.0645E-01   5.2888E-02    5.3121E-02  4.036E-02
Ra-226 #     3.8927E-01    3.8928E-01   4.0674E-01    4.0735E-01  3.068E-01
Th-234 #A    3.9144E-01    3.9144E-01   5.0770E-01    5.0905E-01  8.824E-01
Tl-208 #A    1.2246E-02    1.2246E-02   3.5740E-02    3.5749E-02  1.931E-02
U-235  #A    1.3865E-02    1.3865E-02   1.3562E-02    1.3588E-02  1.129E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_005.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.556E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.5557734E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

232 of 513



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-016                Received:        04/09/13                      
Lab ID:          244631-016                    Prepared:        04/11/13 10:03                
Matrix:          Soil                          Analyzed:        05/06/13 11:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.07 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:09                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0004137 U      0.1123        0.09251           0.9     
Bismuth-212                          0.1232 U         0.3014        0.1976                    
Bismuth-214                          0.04096          0.04744       0.03437                   
Cesium-137                          -0.01122 U        0.02384       0.01842           0.07    
Cobalt-60                            0 U              0.01219       0.01893           0.03    
Europium-152                         0.01474 U        0.03904       0.04431           0.1     
Europium-154                         0.009552 U       0.03854       0.1194            0.2     
Lead-212                             0.01843 U        0.03030       0.02417                   
Lead-214                             0.05563          0.05476       0.03379                   
Potassium-40                        15.24             1.228         0.2997                    
Protactinium-234                     0.02217 U        0.07540       0.06499                   
Radium-226 (By Bismuth-214)          0.04096          0.04744       0.03437           0.2     
Thallium-208                         0.01779          0.02509       0.01462                   
Thorium-232 (By Actinium-228)        0.03532 U        0.08426       0.06637           0.9     
Thorium-234                         -0.007266 U       0.9034        0.7437                    
Uranium-235                          0.01446 U        0.02167       0.1057            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244631-016                   Client ID : 12-PCT-320-016        

Seqnum : 1513181870006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130506_006                                Batch         : 197231                       Time      : 06-MAY-2013 11:10     

Cal    : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14     Caldate       : 06-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 348.07 g                     Live Time : 2700 sec              

Dead Time : 0.34 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0004137         0.09251     0.9      .11234           .11234           0.015        u        

Bismuth-212                         0.1232            0.1976               .30138           .30144           -0.0057      u        

Bismuth-214                         0.04096           0.03437              .047439          .047476          0.0099       u        

Cesium-137                          -0.01122          0.01842     0.07     .023844          .02385           -0.0025      u        

Cobalt-60                           0                 0.01893     0.03     .012188          .012188          -0.00075     u        

Europium-152                        0.01474           0.04431     0.1      .039035          .039044          0.0051       u        

Europium-154                        0.009552          0.1194      0.2      .03854           .038543          0.018        u        

Lead-212                            0.01843           0.02417              .030303          .030341          0.021        u        

Lead-214                            0.05563           0.03379              .054762          .054849          0.0015       u        

Potassium-40                        15.24             0.2997               1.2275           1.447            -0.17        u        

Protactinium-234                    0.02217           0.06499              .075397          .075599          0.0086       u        

Radium-226 (By Bismuth-214)         0.04096           0.03437     0.2      .047439          .047476          0.0099       u        

Thallium-208                        0.01779           0.01462              .025093          .025119          0.0028       u        

Thorium-232 (By Actinium-228)       0.03532           0.06637     0.9      .084262          .084301          0.035        u        

Thorium-234                         -0.007266         0.7437               .9034            .9034            0.013        u        

Uranium-235                         0.01446           0.1057      0.18     .021671          .021691          0.035        u        

u=use  

Page 1 of 1                                                                                                           1513181870006.2

234 of 513



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-016          
Sample Description: 244631-016, 197231 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130506_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 14:09            Live Time: 2700   sec

Acquisition Time: 5/6/2013 11:10:46         Real Time: 2709   sec
Analysis Time: 5/6/2013 11:56            Dead Time: 0.34   %

Analysis Quantity: 3.481E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.532E-02      8.426E-02      8.430E-02      6.637E-02
Am-241    #AB    4.137E-04      1.123E-01      1.123E-01      9.251E-02
Bi-212    #AB    1.232E-01      3.014E-01      3.014E-01      1.976E-01
Bi-214    #      4.096E-02      4.744E-02      4.748E-02      3.437E-02
Co-60     #AB    0.000E+00      1.219E-02      1.219E-02      1.893E-02
Cs-137    #AB   -1.122E-02      2.384E-02      2.385E-02      1.842E-02
Eu-152    #AB    1.474E-02      3.903E-02      3.904E-02      4.431E-02
Eu-154    #AB    9.552E-03      3.854E-02      3.854E-02      1.194E-01
K-40             1.524E+01      1.228E+00      1.447E+00      2.997E-01
Pa-234    #AB    2.217E-02      7.540E-02      7.560E-02      6.499E-02
Pb-212    #AB    1.843E-02      3.030E-02      3.034E-02      2.417E-02
Pb-214    #      5.563E-02      5.476E-02      5.485E-02      3.379E-02
Ra-226    #AB    2.286E-01      3.817E-01      3.820E-01      2.974E-01
Th-234    #AB   -7.266E-03      9.034E-01      9.034E-01      7.437E-01
Tl-208    #      1.779E-02      2.509E-02      2.512E-02      1.462E-02
U-235     #AB    1.446E-02      2.167E-02      2.169E-02      1.057E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.582E+01

Analyst: Chanthachone Alexander
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Sample description                                             
244631-016, 197231                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506_006.An1

Acquisition information
Start time:                 5/6/2013 11:10:46
Live time:               2700
Real time:               2709
Dead time:                  0.34 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4807E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4807E+02) = 

7.7648E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 14:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0262

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
122.24        6. 201.73   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
122.80        9. 132.39   0.92  4.845E-02
162.15        3. 365.06   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
185.79       15.  74.92   0.97  4.819E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.489E-01 Ra226 
185.83       14.  83.48   0.97  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  2.286E-01 Ra226 
238.14       12.  55.19   1.02  4.318E-02   238.63  43.600    PBC<MDA Pb212 
241.84       12.  73.31   1.03  4.285E-02   242.00   7.268    PBC<MDA Pb214 
277.44        6. 168.42   1.06  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.31        5.  94.59   1.07  3.813E-02   295.22  18.414    PBC<MDA Pb214 
351.76       19.  37.54   1.12  3.404E-02   351.93  35.600  4.518E-02 Pb214 
569.88        4. 170.03   1.30  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.32       10.  70.52   1.32  2.416E-02   583.19  85.000    PBC<MDA Tl208 
609.33       14.  37.18   1.34  2.345E-02   609.31  45.490  3.785E-02 Bi214 
727.79        2. 254.93   1.43  2.078E-02   727.33   6.650    PBC<MDA Bi212 
777.19        1. 732.31   1.47  1.983E-02   778.90  12.970    PBC<MDA Eu152 
883.39        2. 322.64   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.22        6. 119.30   1.56  1.779E-02   911.20  26.200    PBC<MDA Ac228 
964.22        3. 210.69   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.15        3. 229.16   1.61  1.704E-02   968.96  15.900    PBC<MDA Ac228 
995.59        1. 334.99   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.25        4. 124.83   1.71  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1460.77      720.   3.92   1.86  1.254E-02  1460.82  10.550  1.524E+01 K40   
1621.22        3. 122.34   2.00  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

237 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:56:02
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506_006.An1               

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    371.05    92.93       105.        -5.    -0.002   579.95   0.888s
Ac-228    372.74    93.35       101.        -7.    -0.003   404.79   0.888D
U-235     372.74    93.35       101.        -7.    -0.003   404.79   0.888D
Eu-152    490.42   122.80        67.         9.     0.003   264.79   0.915s
Eu-154    488.19   122.24        60.         6.     0.002   403.47   0.916s
U-235     647.71   162.15        49.         3.     0.001   730.13   0.954s
U-235     742.18   185.79        54.        15.     0.005   149.84   0.974s
Ra-226    742.34   185.83        58.        14.     0.005   166.96   0.975s
Pb-212    951.43   238.14        46.        12.     0.004   110.38   1.022s
Pb-214    966.23   241.84        48.        12.     0.004   146.62   1.025s
Tl-208   1108.52   277.44        48.         6.     0.002   336.84   1.057s
Pb-214   1179.98   295.31        46.         5.     0.002   189.17   1.073s
Ac-228   1355.82   339.29        43.        -3.    -0.001   624.98   1.111s
Pb-214   1405.64   351.76        37.        19.     0.007    75.07   1.122s
Pa-234   2277.88   569.88        19.         4.     0.001   340.06   1.305s
Tl-208   2331.64   583.32        20.        10.     0.004   141.04   1.316s
Bi-214   2435.67   609.33        30.        14.     0.005    74.36   1.337s
Cs-137   2644.57   661.55        27.        -7.    -0.003   212.50   1.378s
Eu-154   2892.02   723.41        29.        -5.    -0.002   323.95   1.426s
Bi-212   2909.54   727.79        17.         2.     0.001   509.86   1.429s
Eu-152   3107.16   777.19        18.         1.     0.000  1464.63   1.468s
Pa-234   3532.12   883.39        27.         2.     0.001   645.28   1.545s
Ac-228   3643.48   911.22        21.         6.     0.002   238.60   1.565s
Pa-234   3786.09   946.85        27.        -4.    -0.002   369.07   1.589s
Eu-152   3855.59   964.22        23.         3.     0.001   421.39   1.602s
Ac-228   3871.31   968.15        26.         3.     0.001   458.33   1.605 
Eu-154   3981.13   995.59        12.         1.     0.001   669.98   1.624s
Bi-214   4480.15  1120.25        27.         4.     0.001   249.66   1.708s
Co-60    4691.92  1173.15        33.        -3.    -0.001   571.83   1.742s
Eu-154   5097.72  1274.50        27.        -5.    -0.002   329.82   1.805s
K-40     5843.72  1460.77        35.       701.     0.260     7.84   1.862 
Bi-212   6486.47  1621.22         4.         3.     0.001   244.68   2.001s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5316E-02                                      5.12E+12             
911.20 3.600E-02 ?(  6.637E-02 1.19E+02 2.62E+01 G  
968.96 3.418E-02 ?(  1.252E-01 2.29E+02 1.59E+01 G  
338.32-2.182E-02 -   1.104E-01 3.12E+02 1.14E+01 G  

Energy duplication    
93.35-1.254E-01 +   4.108E-01 2.02E+02 4.10E+00 XA 

Am-241   I   4.1370E-04                                      1.58E+05             
59.54 4.137E-04 %(  9.251E-02 1.36E+04 3.59E+01 G  

Bi-212   N   1.2317E-01                                      5.12E+12             
727.33 4.867E-02 ?(  1.976E-01 2.55E+02 6.65E+00 G  
785.37-4.374E-02 &   1.500E+00 2.09E+03 1.11E+00 G  

1620.74 4.513E-01 ?(  7.904E-01 1.22E+02 1.51E+00 G  

Bi-214   N   4.0964E-02                                      5.84E+05             
609.31 3.785E-02 ?(P 3.437E-02 3.72E+01 4.55E+01 G  

1120.29 5.047E-02 ?(P 1.527E-01 1.25E+02 1.49E+01 G  
1764.49-8.125E-02 & P 8.802E-02 1.00E+03 1.53E+01 G  

Cs-137   I  -1.1221E-02                                      1.10E+04             
661.66-1.122E-02 ?(  1.842E-02 1.06E+02 8.50E+01 G  

Eu-152   I   1.4742E-02                                      4.94E+03             
344.28-3.359E-04 %(  4.431E-02 8.01E+03 2.66E+01 G  
121.78 1.900E-02 ?(  4.011E-02 1.32E+02 2.84E+01 G  
778.90 9.227E-03 ?(  1.101E-01 7.32E+02 1.30E+01 G  
964.08 3.898E-02 ?(  1.307E-01 2.11E+02 1.45E+01 G  

1112.08 7.674E-03 %   1.503E-01 1.20E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.371E-01 1.00E+03 2.09E+01 G  

Eu-154   I   9.5522E-03                                      3.14E+03             
873.18 1.201E-03 %(  1.194E-01 6.04E+03 1.22E+01 G  
123.07 8.180E-03 &(  2.658E-02 2.02E+02 4.04E+01 G  

1274.43-2.769E-02 +   7.220E-02 1.65E+02 3.49E+01 G  
723.30-3.385E-02 +   8.675E-02 1.62E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.306E-01 1.00E+03 1.79E+01 G  
996.25 2.451E-02 &(  1.312E-01 3.35E+02 1.05E+01 G  

K-40     N   1.5241E+01                                      4.57E+11             
1460.82 1.524E+01  (P 2.997E-01 3.92E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   2.2171E-02                                      1.63E+12             
131.30 2.261E-04 &(  6.499E-02 1.74E+04 1.82E+01 G  
569.50 4.834E-02 &(  1.292E-01 1.70E+02 9.30E+00 G  
946.00-5.084E-02 +   1.490E-01 1.85E+02 1.35E+01 G  
880.52-9.580E-03 %   1.729E-01 1.10E+03 1.05E+01 G  
883.24 3.826E-02 ?(  1.992E-01 3.23E+02 9.70E+00 G  

Pb-212   N   1.8431E-02                                      5.12E+12             
238.63 1.843E-02 &(P 2.417E-02 5.52E+01 4.36E+01 G  
300.09-2.436E-02 & P 3.541E-01 2.46E+03 3.18E+00 G  

Pb-214   N   5.5631E-02                                      5.84E+05             
351.93 4.518E-02  (P 3.379E-02 3.75E+01 3.56E+01 G  
295.22 2.091E-02 - P 6.467E-02 9.46E+01 1.84E+01 G  
242.00 1.068E-01 &(P 1.483E-01 7.33E+01 7.27E+00 G  

Ra-226   N   2.2860E-01                                      5.84E+05             
186.21 2.286E-01 ?(  2.974E-01 8.35E+01 3.56E+00 G  

Th-234   N  -7.2662E-03                                      1.63E+12             
63.30-7.266E-03 %(  7.437E-01 6.22E+03 3.75E+00 G  
92.59-8.474E-02 +   4.001E-01 2.90E+02 4.34E+00 G  

Tl-208   N   1.7791E-02                                      5.12E+12             
583.19 1.407E-02 ?(  1.462E-02 7.05E+01 8.50E+01 G  
277.37 6.569E-02 ?(  1.768E-01 1.68E+02 6.60E+00 G  
860.53-6.149E-03 %   1.235E-01 1.23E+03 1.24E+01 G  

U-235    N   1.4463E-02                                      2.57E+11             
143.77 1.201E-03 %(  1.057E-01 5.35E+03 1.09E+01 G  
205.32 2.575E-03 %   2.149E-01 5.07E+03 5.02E+00 G  
163.36 3.126E-02 &(  1.854E-01 3.65E+02 5.08E+00 G  
185.72 1.551E-02 ?(  1.796E-02 7.49E+01 5.70E+01 G  

Energy duplication    
93.35-8.923E-02 +   2.924E-01 2.02E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.93       105.        -5.    -0.002   579.95  -8.474E-02   
Ac-228      93.35       101.        -7.    -0.003   404.79  -1.254E-01   
U-235       93.35       101.        -7.    -0.003   404.79  -8.923E-02   
Eu-152     122.80        67.         9.     0.003   264.79   1.900E-02   
Eu-154     122.24        60.         6.     0.002   403.47   8.180E-03   
U-235      162.15        49.         3.     0.001   730.13   3.126E-02   
U-235      185.79        54.        15.     0.005   149.84   1.551E-02   
Ra-226     185.83        58.        14.     0.005   166.96   2.286E-01   
Pb-212     238.14        46.        12.     0.004   110.38   1.843E-02  P
Pb-214     241.84        48.        12.     0.004   146.62   1.068E-01  P
Tl-208     277.44        48.         6.     0.002   336.84   6.569E-02   
Pb-214     295.31        46.         5.     0.002   189.17   2.091E-02  P
Ac-228     339.29        43.        -3.    -0.001   624.98  -2.182E-02   
Pb-214     351.76        37.        19.     0.007    75.07   4.518E-02  P
Pa-234     569.88        19.         4.     0.001   340.06   4.834E-02   
Tl-208     583.32        20.        10.     0.004   141.04   1.407E-02   
Cs-137     661.55        27.        -7.    -0.003   212.50  -1.122E-02   
Eu-154     723.41        29.        -5.    -0.002   323.95  -3.385E-02   
Bi-212     727.79        17.         2.     0.001   509.86   4.867E-02   
Eu-152     777.19        18.         1.     0.000  1464.63   9.227E-03   
Pa-234     883.39        27.         2.     0.001   645.28   3.826E-02   
Ac-228     911.22        21.         6.     0.002   238.60   3.600E-02   
Pa-234     946.85        27.        -4.    -0.002   369.07  -5.084E-02   
Eu-152     964.22        23.         3.     0.001   421.39   3.898E-02   
Ac-228     968.15        26.         3.     0.001   458.33   3.418E-02   
Eu-154     995.59        12.         1.     0.001   669.98   2.451E-02   
Co-60     1173.15        33.        -3.    -0.001   571.83  -5.721E-03   
Eu-154    1274.50        27.        -5.    -0.002   329.82  -2.769E-02   
Bi-212    1621.22         4.         3.     0.001   244.68   4.513E-01   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.5316E-02    3.5316E-02   8.4262E-02    8.4301E-02  6.637E-02
Am-241 #A    4.1365E-04    4.1370E-04   1.1234E-01    1.1234E-01  9.251E-02
Bi-212 #A    1.2317E-01    1.2317E-01   3.0138E-01    3.0144E-01  1.976E-01
Bi-214 #     4.0963E-02    4.0964E-02   4.7439E-02    4.7476E-02  3.437E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.2188E-02    1.2188E-02  1.893E-02
Cs-137 #A   -1.1202E-02   -1.1221E-02   2.3844E-02    2.3850E-02  1.842E-02
Eu-152 #A    1.4686E-02    1.4742E-02   3.9035E-02    3.9044E-02  4.431E-02
Eu-154 #A    9.4957E-03    9.5522E-03   3.8540E-02    3.8543E-02  1.194E-01
K-40         1.5241E+01    1.5241E+01   1.2275E+00    1.4470E+00  2.997E-01
Pa-234 #A    2.2171E-02    2.2171E-02   7.5397E-02    7.5599E-02  6.499E-02
Pb-212 #A    1.8431E-02    1.8431E-02   3.0303E-02    3.0341E-02  2.417E-02
Pb-214 #     5.5629E-02    5.5631E-02   5.4762E-02    5.4849E-02  3.379E-02
Ra-226 #A    2.2860E-01    2.2860E-01   3.8168E-01    3.8199E-01  2.974E-01
Th-234 #A   -7.2662E-03   -7.2662E-03   9.0340E-01    9.0340E-01  7.437E-01
Tl-208 #C    1.7791E-02    1.7791E-02   2.5093E-02    2.5119E-02  1.462E-02
U-235  #A    1.4463E-02    1.4463E-02   2.1671E-02    2.1691E-02  1.057E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     1.528E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.8 keV) 1.5282408E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-017                Received:        04/09/13                      
Lab ID:          244631-017                    Prepared:        04/11/13 10:08                
Matrix:          Soil                          Analyzed:        05/06/13 11:13                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.44 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.09021 U        0.1815         0.1438            0.9     
Bismuth-212                          0.3198           0.3645         0.2656                    
Bismuth-214                          0.2522           0.09052        0.04638                   
Cesium-137                           0.004819 U       0.02229        0.01771           0.07    
Cobalt-60                           -0.004504 U       0.03101        0.02493           0.03    
Europium-152                         0.008386 U       0.04840        0.04809           0.1     
Europium-154                        -0.01683 U        0.06759        0.1544            0.2     
Lead-212                             0.2539           0.06016        0.03148                   
Lead-214                             0.3670           0.07139        0.03411                   
Potassium-40                         6.966            0.9298         0.3180                    
Protactinium-234                     0.02917 U        0.05180        0.08696                   
Radium-226 (By Bismuth-214)          0.2522           0.09052        0.04638           0.2     
Thallium-208                         0.08734          0.03145        0.01353                   
Thorium-232 (By Actinium-228)        0.2076           0.09256        0.07514           0.9     
Thorium-234                         -0.1018 U         0.3592         1.217                     
Uranium-235                          0.03639 U        0.03121        0.1203            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244631-017                   Client ID : 12-PCT-320-017        

Seqnum : 1523181871006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130506_006                                Batch         : 197231                       Time      : 06-MAY-2013 11:13     

Cal    : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15     Caldate       : 06-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.44 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.09021          0.1438      0.9      .18146           .18158           0.015        u        

Bismuth-212                         0.3198            0.2656               .3645            .36487           -0.0057      u        

Bismuth-214                         0.2522            0.04638              .090517          .091224          0.0099       u        

Cesium-137                          0.004819          0.01771     0.07     .022286          .022287          -0.0025      u        

Cobalt-60                           -0.004504         0.02493     0.03     .031005          .031005          -0.00075     u        

Europium-152                        0.008386          0.04809     0.1      .048396          .048398          0.0051       u        

Europium-154                        -0.01683          0.1544      0.2      .067592          .067597          0.018        u        

Lead-212                            0.2539            0.03148              .060161          .062904          0.021        u        

Lead-214                            0.3670            0.03411              .07139           .073424          0.0015       u        

Potassium-40                        6.966             0.3180               .92975           .99325           -0.17        u        

Protactinium-234                    0.02917           0.08696              .0518            .052305          0.0086       u        

Radium-226 (By Bismuth-214)         0.2522            0.04638     0.2      .090517          .091224          0.0099       u        

Thallium-208                        0.08734           0.01353              .031454          .031946          0.0028       u        

Thorium-232 (By Actinium-228)       0.2076            0.07514     0.9      .092555          .093765          0.035        u        

Thorium-234                         -0.1018           1.217                .35922           .35935           0.013        u        

Uranium-235                         0.03639           0.1203      0.18     .031209          .031287          0.035        u        

u=use  

Page 1 of 1                                                                                                           1523181871006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-017          
Sample Description: 244631-017, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 14:20            Live Time: 2700   sec

Acquisition Time: 5/6/2013 11:13:08         Real Time: 2703   sec
Analysis Time: 5/6/2013 11:58            Dead Time: 0.12   %

Analysis Quantity: 3.054E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.076E-01      9.255E-02      9.377E-02      7.514E-02
Am-241    #AB   -9.021E-02      1.815E-01      1.816E-01      1.438E-01
Bi-212    #      3.198E-01      3.645E-01      3.649E-01      2.656E-01
Bi-214           2.522E-01      9.052E-02      9.122E-02      4.638E-02
Co-60     #AB   -4.504E-03      3.100E-02      3.101E-02      2.493E-02
Cs-137    #AB    4.819E-03      2.229E-02      2.229E-02      1.771E-02
Eu-152    #AB    8.386E-03      4.840E-02      4.840E-02      4.809E-02
Eu-154    #AB   -1.683E-02      6.759E-02      6.760E-02      1.544E-01
K-40             6.966E+00      9.298E-01      9.933E-01      3.180E-01
Pa-234    #AB    2.917E-02      5.180E-02      5.231E-02      8.696E-02
Pb-212           2.539E-01      6.016E-02      6.290E-02      3.148E-02
Pb-214           3.670E-01      7.139E-02      7.342E-02      3.411E-02
Ra-226    #      5.936E-01      4.853E-01      4.865E-01      3.577E-01
Th-234    #AB   -1.018E-01      3.592E-01      3.593E-01      1.217E+00
Tl-208           8.734E-02      3.145E-02      3.195E-02      1.353E-02
U-235     #AB    3.639E-02      3.121E-02      3.129E-02      1.203E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    9.126E+00

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:58:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Sample description                                             
244631-017, 197231                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506_006.An1

Acquisition information
Start time:                 5/6/2013 11:13:08
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0544E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0544E+02) = 

8.8486E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:58:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 14:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0498

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
76.94       51.  30.11   0.79  2.748E-02
92.62        5. 274.64   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  7.676E-02 U235  
121.84        4. 338.15   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
140.28       15.  71.49   0.61  4.786E-02
143.71        6. 188.77   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.957E-02 U235  
185.97       29.  42.88   0.97  4.662E-02   185.72  57.000  3.578E-02 U235  

186.21   3.555  5.741E-01 Ra226 
185.72  57.000  3.578E-02 U235  

185.97       30.  40.88   0.97  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.936E-01 Ra226 

238.55      150.  11.23   0.85  4.203E-02   238.63  43.600  2.539E-01 Pb212 
241.96       54.  24.10   0.43  4.172E-02   242.00   7.268  5.852E-01 Pb214 
295.23       82.  15.34   1.25  3.721E-02   295.22  18.414  3.909E-01 Pb214 
338.35       28.  31.83   1.12  3.412E-02   338.32  11.400  2.385E-01 Ac228 
351.97      136.  10.29   1.20  3.324E-02   351.93  35.600  3.546E-01 Pb214 
569.68        6. 126.15   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.16       53.  18.01   1.24  2.357E-02   583.19  85.000  8.734E-02 Tl208 
609.17       92.  15.60   0.82  2.288E-02   609.31  45.490  2.522E-01 Bi214 
660.93        3. 231.23   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.83        1. 600.17   1.46  2.033E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  3.044E-02 Bi212 
727.52       13.  56.99   1.46  2.025E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  3.228E-01 Bi212 
860.59        2. 260.74   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
881.01        6.  88.78   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:58:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.04       28.  26.17   1.61  1.732E-02   911.20  26.200  2.043E-01 Ac228 
944.82        1. 925.35   1.63  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.06       15.  49.76   1.65  1.658E-02   968.96  15.900  1.909E-01 Ac228 
995.67        1. 672.07   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1119.85        8.  57.28   1.76  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1408.83        2. 288.55   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      273.   6.24   1.53  1.219E-02  1460.82  10.550  6.966E+00 K40   
1619.93        2. 230.30   2.05  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1765.14        6.  45.12   2.11  1.039E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.85    76.94        88.        51. 1.856E+03   60.22   0.790  -        
561.01   140.28        50.        15. 3.134E+02  142.98   0.614  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.30    60.03        83.       -13.    -0.005   201.16   0.845s
Th-234    254.70    63.64       100.        -6.    -0.002   443.20   0.849s
Th-234    370.50    92.62        92.         5.     0.002   549.28   0.879s
Eu-152    487.29   121.84        75.         4.     0.001   676.30   0.910s
Eu-154    494.43   123.62        90.        -8.    -0.003   324.23   0.911s
Pa-234    522.08   130.54        96.        -7.    -0.002   423.95   0.919s
U-235     574.71   143.71        68.         6.     0.002   377.54   0.932s
U-235     651.99   163.05        70.        -3.    -0.001   898.81   0.952s
U-235     743.59   185.97        63.        29.     0.011    85.77   0.974s
Ra-226    743.60   185.97        60.        30.     0.011    81.76   0.975s
Pb-212    953.77   238.55        57.       142.     0.053    22.47   0.854 
Pb-214    967.39   241.96        45.        54.     0.020    48.21   0.429s
Tl-208   1110.81   277.84        42.        -4.    -0.001   530.27   1.064s
Pb-214   1180.31   295.23        36.        82.     0.030    30.69   1.246s
Pb-212   1200.13   300.18        45.        -4.    -0.001   966.36   1.086 
Ac-228   1352.70   338.35        28.        28.     0.010    63.66   1.118 
Eu-152   1375.21   343.98        32.        -1.     0.000  1910.18   1.129s
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:58:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.15   351.97        28.       128.     0.047    20.59   1.203 
Pa-234   2277.61   569.68        21.         6.     0.002   252.30   1.332s
Tl-208   2331.49   583.16        13.        53.     0.020    36.01   1.240s
Bi-214   2435.51   609.17        40.        80.     0.030    31.20   0.818s
Cs-137   2642.49   660.93        18.         3.     0.001   462.45   1.411s
Eu-154   2906.05   726.83        28.         1.     0.000  1200.35   1.461s
Bi-212   2908.82   727.52        22.        13.     0.005   113.98   1.465s
Bi-212   3137.18   784.62        20.        -1.     0.000  1008.63   1.511s
Tl-208   3441.06   860.59        17.         2.     0.001   521.48   1.569 
Eu-154   3493.74   873.76        19.        -3.    -0.001   401.51   1.579s
Pa-234   3522.76   881.01        11.         6.     0.002   177.55   1.585s
Pa-234   3532.38   883.42        20.        -2.    -0.001   519.67   1.587s
Ac-228   3642.89   911.04        20.        28.     0.010    52.35   1.608s
Pa-234   3778.03   944.82        15.         1.     0.000  1850.71   1.633s
Ac-228   3874.99   969.06        22.        15.     0.006    99.52   1.650s
Eu-154   3981.42   995.67        24.         1.     0.000  1344.15   1.670s
Eu-154   4018.16  1004.85        20.        -2.    -0.001   561.80   1.676s
Bi-214   4478.30  1119.85        18.         8.     0.003   114.55   1.756s
Co-60    4690.62  1172.91        18.        -2.    -0.001   690.05   1.791s
Co-60    5325.94  1331.67        18.        -2.    -0.001   688.33   1.890s
Eu-152   5634.80  1408.83        12.         2.     0.001   577.09   1.934s
K-40     5843.04  1460.85        29.       273.     0.101    12.48   1.530 
Bi-212   6479.89  1619.93         6.         2.     0.001   460.60   2.047s
Bi-214   7061.30  1765.14         7.         6.     0.002    90.23   2.115s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.0761E-01                                      5.12E+12             
911.20 2.043E-01 ?(P 7.514E-02 2.62E+01 2.62E+01 G  
968.96 1.909E-01 ?(  1.343E-01 4.98E+01 1.59E+01 G  
338.32 2.385E-01  (P 1.033E-01 3.18E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 &   4.882E-01 1.00E+03 4.10E+00 XA 

Am-241   I  -9.0210E-02                                      1.58E+05             
59.54-9.021E-02 ?(  1.438E-01 1.01E+02 3.59E+01 G  

Bi-212   N   3.1979E-01                                      5.12E+12             
727.33 3.228E-01 ?(  2.656E-01 5.70E+01 6.65E+00 G  
785.37-1.961E-01 -   1.604E+00 5.04E+02 1.11E+00 G  

1620.74 3.067E-01 ?(  1.092E+00 2.30E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 11:58:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   2.5216E-01                                      5.84E+05             
609.31 2.522E-01  (P 4.638E-02 1.56E+01 4.55E+01 G  

1120.29 1.175E-01 & P 1.446E-01 5.73E+01 1.49E+01 G  
1764.49 1.195E-01 - P 1.232E-01 4.51E+01 1.53E+01 G  

Co-60    T  -4.5043E-03                                      1.93E+03             
1332.49-4.504E-03 ?(  2.493E-02 3.44E+02 1.00E+02 G  
1173.23-4.110E-03 +   2.281E-02 3.45E+02 9.98E+01 G  

Cs-137   I   4.8192E-03                                      1.10E+04             
661.66 4.819E-03 ?(  1.771E-02 2.31E+02 8.50E+01 G  

Eu-152   I   8.3862E-03                                      4.94E+03             
344.28-3.076E-03 ?(  4.809E-02 9.55E+02 2.66E+01 G  
121.78 9.245E-03 ?(  5.089E-02 3.38E+02 2.84E+01 G  
778.90 0.000E+00 &   1.703E-01 1.00E+03 1.30E+01 G  
964.08 7.057E-03 %   1.985E-01 1.71E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.834E-01 1.00E+03 1.34E+01 G  
1408.01 2.183E-02 ?(  1.001E-01 2.89E+02 2.09E+01 G  

Eu-154   I  -1.6834E-02                                      3.14E+03             
873.18-4.860E-02 ?(  1.544E-01 2.01E+02 1.22E+01 G  
123.07-1.498E-02 +   3.911E-02 1.62E+02 4.04E+01 G  

1274.43 0.000E+00 +   5.962E-02 1.00E+03 3.49E+01 G  
723.30 1.012E-02 &   9.891E-02 6.00E+02 2.00E+01 G  

1004.72-2.625E-02 +   1.181E-01 2.81E+02 1.79E+01 G  
996.25 1.999E-02 ?(  2.189E-01 6.72E+02 1.05E+01 G  

K-40     N   6.9659E+00                                      4.57E+11             
1460.82 6.966E+00  (P 3.180E-01 6.24E+00 1.06E+01 G  

Pa-234   N   2.9174E-02                                      1.63E+12             
131.30-2.533E-02 ?(  8.696E-02 2.12E+02 1.82E+01 G  
569.50 8.095E-02  (  1.583E-01 1.26E+02 9.30E+00 G  
946.00 8.723E-03 ?(  1.317E-01 9.25E+02 1.35E+01 G  
880.52 1.041E-01 &(  1.349E-01 8.88E+01 1.05E+01 G  
883.24-4.747E-02 +   1.971E-01 2.60E+02 9.70E+00 G  

Pb-212   N   2.5393E-01                                      5.12E+12             
238.63 2.539E-01  (P 3.148E-02 1.12E+01 4.36E+01 G  
300.09-1.131E-01 - P 4.356E-01 4.83E+02 3.18E+00 G  

Pb-214   N   3.6702E-01                                      5.84E+05             
351.93 3.546E-01  (P 3.411E-02 1.03E+01 3.56E+01 G  
295.22 3.909E-01  (P 6.712E-02 1.53E+01 1.84E+01 G  
242.00 5.852E-01 + P 1.687E-01 2.41E+01 7.27E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   5.9358E-01                                      5.84E+05             
186.21 5.936E-01 ?(  3.577E-01 4.09E+01 3.56E+00 G  

Th-234   N  -1.0179E-01                                      1.63E+12             
63.30-3.388E-01 ?(  1.217E+00 2.22E+02 3.75E+00 G  
92.59 1.028E-01 ?(  4.591E-01 2.75E+02 4.34E+00 G  

Tl-208   N   8.7339E-02                                      5.12E+12             
583.19 8.734E-02 @(  1.353E-02 1.80E+01 8.50E+01 G  
277.37-4.552E-02 -   1.948E-01 2.65E+02 6.60E+00 G  
860.53 3.418E-02 -   1.421E-01 2.61E+02 1.24E+01 G  

U-235    N   3.6388E-02                                      2.57E+11             
143.77 3.957E-02 ?(  1.203E-01 1.89E+02 1.09E+01 G  
205.32 0.000E+00 -   3.337E-01 1.00E+03 5.02E+00 G  
163.36-3.585E-02 +   2.629E-01 4.49E+02 5.08E+00 G  
185.72 3.578E-02 ?(  2.279E-02 4.29E+01 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 &   3.475E-01 1.00E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.03        83.       -13.    -0.005   201.16  -9.021E-02   
Th-234      63.64       100.        -6.    -0.002   443.20  -3.388E-01   
Th-234      92.62        92.         5.     0.002   549.28   1.028E-01   
Eu-152     121.84        75.         4.     0.001   676.30   9.245E-03   
Eu-154     123.62        90.        -8.    -0.003   324.23  -1.498E-02   
Pa-234     130.54        96.        -7.    -0.002   423.95  -2.533E-02   
U-235      143.71        68.         6.     0.002   377.54   3.957E-02   
U-235      163.05        70.        -3.    -0.001   898.81  -3.585E-02   
U-235      185.97        63.        29.     0.011    85.77   3.578E-02   
Eu-152     343.98        32.        -1.     0.000  1910.18  -3.076E-03   
Pa-234     569.68        21.         6.     0.002   252.30   8.095E-02   
Cs-137     660.93        18.         3.     0.001   462.45   4.819E-03   
Eu-154     726.83        28.         1.     0.000  1200.35   1.012E-02   
Bi-212     727.52        22.        13.     0.005   113.98   3.228E-01   
Bi-212     784.62        20.        -1.     0.000  1008.63  -1.961E-01   
Eu-154     873.76        19.        -3.    -0.001   401.51  -4.860E-02   
Pa-234     881.01        11.         6.     0.002   177.55   1.041E-01   
Pa-234     883.42        20.        -2.    -0.001   519.67  -4.747E-02   
Pa-234     944.82        15.         1.     0.000  1850.71   8.723E-03   
Eu-154     995.67        24.         1.     0.000  1344.15   1.999E-02   
Eu-154    1004.85        20.        -2.    -0.001   561.80  -2.625E-02   
Co-60     1172.91        18.        -2.    -0.001   690.05  -4.110E-03   
Co-60     1331.67        18.        -2.    -0.001   688.33  -4.504E-03   
Eu-152    1408.83        12.         2.     0.001   577.09   2.183E-02   
Bi-212    1619.93         6.         2.     0.001   460.60   3.067E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.0761E-01    2.0761E-01   9.2555E-02    9.3765E-02  7.514E-02
Am-241 #A   -9.0200E-02   -9.0210E-02   1.8146E-01    1.8158E-01  1.438E-01
Bi-212 #     3.1979E-01    3.1979E-01   3.6450E-01    3.6487E-01  2.656E-01
Bi-214       2.5215E-01    2.5216E-01   9.0517E-02    9.1224E-02  4.638E-02
Co-60  #A   -4.4609E-03   -4.5043E-03   3.1005E-02    3.1005E-02  2.493E-02
Cs-137 #A    4.8110E-03    4.8192E-03   2.2286E-02    2.2287E-02  1.771E-02
Eu-152 #A    8.3546E-03    8.3862E-03   4.8396E-02    4.8398E-02  4.809E-02
Eu-154 #A   -1.6735E-02   -1.6834E-02   6.7592E-02    6.7597E-02  1.544E-01
K-40         6.9659E+00    6.9659E+00   9.2975E-01    9.9325E-01  3.180E-01
Pa-234 #A    2.9174E-02    2.9174E-02   5.1800E-02    5.2305E-02  8.696E-02
Pb-212       2.5393E-01    2.5393E-01   6.0161E-02    6.2904E-02  3.148E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_006.An1               

Pb-214       3.6701E-01    3.6702E-01   7.1390E-02    7.3424E-02  3.411E-02
Ra-226 #     5.9356E-01    5.9358E-01   4.8529E-01    4.8647E-01  3.577E-01
Th-234 #A   -1.0179E-01   -1.0179E-01   3.5922E-01    3.5935E-01  1.217E+00
Tl-208       8.7339E-02    8.7339E-02   3.1454E-02    3.1946E-02  1.353E-02
U-235  #A    3.6388E-02    3.6388E-02   3.1209E-02    3.1287E-02  1.203E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     8.728E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 8.7275496E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-018                Received:        04/09/13                      
Lab ID:          244631-018                    Prepared:        04/11/13 10:11                
Matrix:          Soil                          Analyzed:        05/06/13 11:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   290.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         
Sampled:         04/09/13 14:26                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.005089 U       0.1740        0.1430            0.9     
Bismuth-212                          0.3249           0.3398        0.2462                    
Bismuth-214                          0.3743           0.1021        0.04955                   
Cesium-137                          -0.0001945 U      0.01910       0.01571           0.07    
Cobalt-60                            0.01162 U        0.02865       0.02177           0.03    
Europium-152                         0.05829          0.07298       0.05494           0.1     
Europium-154                         0.01961 U        0.05387       0.1681            0.2     
Lead-212                             0.2932           0.06947       0.03883                   
Lead-214                             0.3743           0.07891       0.04922                   
Potassium-40                        11.06             1.105         0.2413                    
Protactinium-234                    -0.08893 U        0.1199        0.09400                   
Radium-226 (By Bismuth-214)          0.3743           0.1021        0.04955           0.2     
Thallium-208                         0.1184           0.04308       0.02133                   
Thorium-232 (By Actinium-228)        0.3237           0.1272        0.06611           0.9     
Thorium-234                          0.3406 U         0.4950        1.108                     
Uranium-235                          0.07160 U        0.04256       0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244631-018                   Client ID : 12-PCT-320-018        

Seqnum : 1533181884006.2                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130506_006                                Batch         : 197231                       Time      : 06-MAY-2013 11:15     

Cal    : 06-MAY-2013 07:35:56,05-MAR-2013 18:53:13     Caldate       : 06-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 290.17 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.005089         0.1430      0.9      .17399           .17399           0.015        u        

Bismuth-212                         0.3249            0.2462               .33979           .34019           -0.0057      u        

Bismuth-214                         0.3743            0.04955              .10214           .10352           0.0099       u        

Cesium-137                          -0.0001945        0.01571     0.07     .019104          .019104          -0.0025      u        

Cobalt-60                           0.01162           0.02177     0.03     .028645          .02865           -0.00075     u        

Europium-152                        0.05829           0.05494     0.1      .072976          .07303           0.0051       u        

Europium-154                        0.01961           0.1681      0.2      .053866          .053876          0.018        u        

Lead-212                            0.2932            0.03883              .069465          .072633          0.021        u        

Lead-214                            0.3743            0.04922              .078912          .080829          0.0015       u        

Potassium-40                        11.06             0.2413               1.1047           1.2363           -0.17        u        

Protactinium-234                    -0.08893          0.09400              .11992           .12193           0.0086       u        

Radium-226 (By Bismuth-214)         0.3743            0.04955     0.2      .10214           .10352           0.0099       u        

Thallium-208                        0.1184            0.02133              .043082          .043743          0.0028       u        

Thorium-232 (By Actinium-228)       0.3237            0.06611     0.9      .1272            .12934           0.035        u        

Thorium-234                         0.3406            1.108                .49497           .49602           0.013        u        

Uranium-235                         0.07160           0.1229      0.18     .042561          .042783          0.035        u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1533181884006.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-018          
Sample Description: 244631-018, 197231 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130506_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 14:26            Live Time: 2700   sec

Acquisition Time: 5/6/2013 11:15:09         Real Time: 2705   sec
Analysis Time: 5/6/2013 12:00            Dead Time: 0.18   %

Analysis Quantity: 2.902E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.237E-01      1.272E-01      1.293E-01      6.611E-02
Am-241    #AB   -5.089E-03      1.740E-01      1.740E-01      1.430E-01
Bi-212    #      3.249E-01      3.398E-01      3.402E-01      2.462E-01
Bi-214           3.743E-01      1.021E-01      1.035E-01      4.955E-02
Co-60     #AB    1.162E-02      2.864E-02      2.865E-02      2.177E-02
Cs-137    #AB   -1.945E-04      1.910E-02      1.910E-02      1.571E-02
Eu-152    #      5.829E-02      7.298E-02      7.303E-02      5.494E-02
Eu-154    #AB    1.961E-02      5.387E-02      5.388E-02      1.681E-01
K-40             1.106E+01      1.105E+00      1.236E+00      2.413E-01
Pa-234    #AB   -8.893E-02      1.199E-01      1.219E-01      9.400E-02
Pb-212           2.932E-01      6.947E-02      7.263E-02      3.883E-02
Pb-214           3.743E-01      7.891E-02      8.083E-02      4.922E-02
Ra-226           8.182E-01      5.389E-01      5.409E-01      3.643E-01
Th-234    #AB    3.406E-01      4.950E-01      4.960E-01      1.108E+00
Tl-208           1.184E-01      4.308E-02      4.374E-02      2.133E-02
U-235     #AB    7.160E-02      4.256E-02      4.278E-02      1.229E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.419E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 12:00:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506_006.An1               

Sample description                                             
244631-018, 197231                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506_006.An1

Acquisition information
Start time:                 5/6/2013 11:15:09
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9017E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9017E+02) = 

9.3142E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 14:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0938

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30        8. 165.25   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.167E-01 Th234 
74.60       42.  32.09   0.81  2.740E-02
77.12       96.  16.46   0.81  2.932E-02
90.75       13.  72.67   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  2.748E-01 Th234 
93.35   4.100  2.883E-01 Ac228 
93.35   5.760  2.052E-01 U235  

93.16       28.  42.65   0.83  3.937E-02    93.35   4.100  6.084E-01 Ac228 
93.35   5.760  4.330E-01 U235  

93.16       28.  42.65   0.83  3.937E-02    93.35   4.100  6.084E-01 Ac228 
93.35   5.760  4.330E-01 U235  

123.02       10. 137.36   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.93       10. 121.83   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.337E-02 U235  
162.67       12.  92.74   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.594E-01 U235  
185.92       41.  32.93   0.80  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.182E-01 Ra226 
185.72  57.000  5.098E-02 U235  

186.02       45.  29.72   0.93  4.855E-02   185.72  57.000  5.554E-02 U235  
186.21   3.555  8.913E-01 Ra226 

207.18       12.  90.24   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.831E-01 U235  

238.71      166.  11.53   1.01  4.347E-02   238.63  43.600  2.932E-01 Pb212 
241.95       48.  33.66   0.84  4.315E-02   242.00   7.268  5.259E-01 Pb214 
277.70       15.  63.14   1.03  3.983E-02   277.37   6.600  1.918E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.29       91.  15.28   1.15  3.829E-02   295.22  18.414  4.280E-01 Pb214 
299.85       14.  65.27   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.13       21.  46.67   1.09  3.500E-02   338.32  11.400  1.818E-01 Ac228 

338.32  11.400  1.818E-01 Ac228 
343.92       15.  62.59   1.10  3.459E-02   344.28  26.590  5.829E-02 Eu152 
351.93      126.  13.43   0.70  3.407E-02   351.93  35.600  3.465E-01 Pb214 
583.07       70.  17.17   1.19  2.394E-02   583.19  85.000  1.184E-01 Tl208 
609.19      122.  12.82   0.97  2.322E-02   609.31  45.490  3.743E-01 Bi214 
727.48       13.  43.37   1.45  2.051E-02   727.33   6.650  3.249E-01 Bi212 

727.33   6.650  3.249E-01 Bi212 
860.59        2. 320.82   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
874.19        1. 774.86   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 
877.88        5.  96.33   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
882.91        3. 215.72   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.08       43.  19.65   1.59  1.750E-02   911.20  26.200  3.237E-01 Ac228 

911.20  26.200  3.237E-01 Ac228 
964.53        1. 737.86   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.19        9.  99.00   1.63  1.675E-02   968.96  15.900    PBC<MDA Ac228 

968.96  15.900  1.164E-01 Ac228 
1120.53       16.  46.62   1.74  1.507E-02  1120.29  14.910  2.419E-01 Bi214 
1172.37        1. 905.95   1.77  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.37        3. 189.33   1.83  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1331.60        4. 123.31   1.86  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.78      431.   4.82   1.84  1.229E-02  1460.82  10.550  1.106E+01 K40   
1764.69        7.  42.25   2.06  1.048E-02  1764.49  15.310  1.584E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.64    74.60        76.        41. 1.500E+03   68.90   0.846  -        
308.71    77.12        95.        93. 3.165E+03   38.63   0.827  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.47    63.30        84.         8.     0.003   330.50   0.796s
Th-234    363.15    90.75        41.        13.     0.005   145.34   0.829s
Ac-228    373.56    93.35        59.        28.     0.011    85.30   0.830D
U-235     373.56    93.35        59.        28.     0.011    85.30   0.830D
Eu-152    486.64   121.64        96.        -5.    -0.002   563.92   0.862s
Eu-154    492.13   123.02        86.        10.     0.004   274.72   0.863s
Pa-234    524.94   131.23       112.       -23.    -0.009   134.85   0.872s
U-235     575.71   143.93        71.        10.     0.004   243.67   0.886s
U-235     650.64   162.67        53.        12.     0.004   185.48   0.907s
U-235     743.95   186.02        65.        45.     0.017    59.44   0.931 
Ra-226    743.55   185.92        61.        41.     0.015    65.87   0.798 
U-235     828.52   207.18        57.        12.     0.005   180.48   0.952s
Pb-212    954.57   238.71        84.       161.     0.060    23.06   1.012 
Pb-214    967.51   241.95        78.        48.     0.018    67.33   0.838s
Tl-208   1110.43   277.70        38.        15.     0.005   126.28   1.028 
Pb-214   1180.74   295.29        41.        87.     0.032    30.55   1.147 
Pb-212   1198.96   299.85        44.        14.     0.005   130.54   1.052 
Ac-228   1351.98   338.13        38.        21.     0.008    93.35   1.091s
Eu-152   1375.14   343.92        39.        15.     0.006   125.19   1.096s
Pb-214   1407.18   351.93        55.       122.     0.045    26.87   0.697s
Pa-234   2279.55   570.12        38.        -3.    -0.001   534.91   1.311s
Tl-208   2331.33   583.07        29.        70.     0.026    34.35   1.189 
Bi-214   2435.76   609.19        42.       115.     0.042    25.63   0.972s
Eu-154   2902.00   725.78        36.       -12.    -0.004   153.71   1.444s
Bi-212   2908.81   727.48        17.        13.     0.005    86.74   1.448 
Eu-152   3117.18   779.58        26.        -4.    -0.001   381.42   1.490s
Tl-208   3441.19   860.59        16.         2.     0.001   641.64   1.554s
Eu-154   3495.59   874.19        21.         1.     0.000  1549.73   1.563s
Pa-234   3510.34   877.88        11.         5.     0.002   192.66   1.569s
Pa-234   3530.45   882.91        20.         3.     0.001   431.44   1.571s
Ac-228   3643.15   911.08        14.        43.     0.016    39.30   1.592s
Eu-152   3856.96   964.53        44.         1.     0.000  1475.72   1.631s
Ac-228   3875.59   969.19        35.         9.     0.003   198.00   1.634s
Eu-154   3990.60   997.94        22.        -3.    -0.001   508.38   1.654s
Bi-214   4481.04  1120.53        19.        16.     0.006    93.23   1.738s
Co-60    4688.45  1172.37        25.         1.     0.000  1811.91   1.771s
Eu-154   5096.61  1274.37        19.         3.     0.001   378.65   1.832s
Co-60    5325.62  1331.60        13.         4.     0.002   246.63   1.864s
K-40     5842.61  1460.78        15.       416.     0.154     9.63   1.835 
Bi-214   7059.11  1764.69        10.         7.     0.003    84.51   2.059s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.2368E-01                                      5.12E+12             
911.20 3.237E-01  (  6.611E-02 1.96E+01 2.62E+01 G  
968.96 1.164E-01 -   1.787E-01 9.90E+01 1.59E+01 G  
338.32 1.818E-01 -   1.236E-01 4.67E+01 1.14E+01 G  

Energy duplication    
93.35 6.084E-01 +   3.840E-01 4.26E+01 4.10E+00 XA 

Am-241   I  -5.0891E-03                                      1.58E+05             
59.54-5.089E-03 %(  1.430E-01 1.71E+03 3.59E+01 G  

Bi-212   N   3.2486E-01                                      5.12E+12             
727.33 3.249E-01 ?(P 2.462E-01 4.34E+01 6.65E+00 G  
785.37-1.128E-01 % P 1.850E+00 5.98E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.719E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.7430E-01                                      5.84E+05             
609.31 3.743E-01  (P 4.955E-02 1.28E+01 4.55E+01 G  

1120.29 2.419E-01 -   1.563E-01 4.66E+01 1.49E+01 G  
1764.49 1.584E-01 - P 1.547E-01 4.23E+01 1.53E+01 G  

Co-60    T   1.1615E-02                                      1.93E+03             
1332.49 1.161E-02 ?(  2.177E-02 1.23E+02 1.00E+02 G  
1173.23 1.890E-03 -   2.799E-02 9.06E+02 9.98E+01 G  

Cs-137   I  -1.9454E-04                                      1.10E+04             
661.66-1.945E-04 %(  1.571E-02 4.91E+03 8.50E+01 G  

Eu-152   I   5.8293E-02                                      4.94E+03             
344.28 5.829E-02  (  5.494E-02 6.26E+01 2.66E+01 G  
121.78-1.251E-02 -   5.740E-02 2.82E+02 2.84E+01 G  
778.90-5.339E-02 -   1.618E-01 1.91E+02 1.30E+01 G  
964.08 1.821E-02 -   2.198E-01 7.38E+02 1.45E+01 G  

1112.08 6.024E-04 %   1.748E-01 1.76E+04 1.34E+01 G  
1408.01-2.103E-03 %   1.008E-01 2.92E+03 2.09E+01 G  

Eu-154   I   1.9608E-02                                      3.14E+03             
873.18 1.330E-02 &(  1.681E-01 7.75E+02 1.22E+01 G  
123.07 1.732E-02 ?(  3.813E-02 1.37E+02 4.04E+01 G  

1274.43 2.445E-02 ?(  7.304E-02 1.89E+02 3.49E+01 G  
723.30-1.007E-01 &   1.182E-01 7.69E+01 2.00E+01 G  

1004.72 0.000E+00 -   1.427E-01 1.00E+03 1.79E+01 G  
996.25-5.391E-02 +   2.192E-01 2.54E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1064E+01                                      4.57E+11             
1460.82 1.106E+01  (P 2.413E-01 4.82E+00 1.06E+01 G  

Pa-234   N  -8.8927E-02                                      1.63E+12             
131.30-8.893E-02 ?(  9.400E-02 6.74E+01 1.82E+01 G  
569.50-5.064E-02 +   2.184E-01 2.67E+02 9.30E+00 G  
946.00 7.511E-03 &   1.556E-01 1.27E+03 1.35E+01 G  
880.52 1.003E-01 +   1.427E-01 9.63E+01 1.05E+01 G  
883.24 6.027E-02 +   2.065E-01 2.16E+02 9.70E+00 G  

Pb-212   N   2.9322E-01                                      5.12E+12             
238.63 2.932E-01  (P 3.883E-02 1.15E+01 4.36E+01 G  
300.09 4.019E-01 + P 4.443E-01 6.53E+01 3.18E+00 G  

Pb-214   N   3.7428E-01                                      5.84E+05             
351.93 3.465E-01  (P 4.922E-02 1.34E+01 3.56E+01 G  
295.22 4.280E-01  (P 7.255E-02 1.53E+01 1.84E+01 G  
242.00 5.259E-01 +   2.267E-01 3.37E+01 7.27E+00 G  

Ra-226   N   8.1819E-01                                      5.84E+05             
186.21 8.182E-01  (  3.643E-01 3.29E+01 3.56E+00 G  

Th-234   N   3.4057E-01                                      1.63E+12             
63.30 4.167E-01 ?(  1.108E+00 1.65E+02 3.75E+00 G  
92.59 2.748E-01  (  3.051E-01 7.27E+01 4.34E+00 G  

Tl-208   N   1.1839E-01                                      5.12E+12             
583.19 1.184E-01  (P 2.133E-02 1.72E+01 8.50E+01 G  
277.37 1.918E-01 + P 1.895E-01 6.31E+01 6.60E+00 G  
860.53 2.762E-02 &   1.420E-01 3.21E+02 1.24E+01 G  

U-235    N   7.1600E-02                                      2.57E+11             
143.77 6.337E-02 ?(  1.229E-01 1.22E+02 1.09E+01 G  
205.32 1.831E-01 ?(  2.584E-01 9.02E+01 5.02E+00 G  
163.36 1.594E-01 ?(  2.312E-01 9.27E+01 5.08E+00 G  
185.72 5.554E-02  (  2.349E-02 2.97E+01 5.70E+01 G  

Energy duplication    
93.35 4.330E-01     2.733E-01 4.26E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.30        84.         8.     0.003   330.50   4.167E-01   
Th-234      90.75        41.        13.     0.005   145.34   2.748E-01   
Ac-228      93.35        59.        28.     0.011    85.30   6.084E-01   
U-235       93.35        59.        28.     0.011    85.30   4.330E-01   
Eu-152     121.64        96.        -5.    -0.002   563.92  -1.251E-02   
Eu-154     123.02        86.        10.     0.004   274.72   1.732E-02   
Pa-234     131.23       112.       -23.    -0.009   134.85  -8.893E-02   
U-235      143.93        71.        10.     0.004   243.67   6.337E-02   
U-235      162.67        53.        12.     0.004   185.48   1.594E-01   
U-235      186.02        65.        45.     0.017    59.44   5.554E-02   
U-235      207.18        57.        12.     0.005   180.48   1.831E-01   
Ac-228     338.13        38.        21.     0.008    93.35   1.818E-01   
Eu-152     343.92        39.        15.     0.006   125.19   5.829E-02   
Pa-234     570.12        38.        -3.    -0.001   534.91  -5.064E-02   
Eu-154     725.78        36.       -12.    -0.004   153.71  -1.007E-01   
Bi-212     727.48        17.        13.     0.005    86.74   3.249E-01  P
Eu-152     779.58        26.        -4.    -0.001   381.42  -5.339E-02   
Eu-154     874.19        21.         1.     0.000  1549.73   1.330E-02   
Pa-234     877.88        11.         5.     0.002   192.66   1.003E-01   
Pa-234     882.91        20.         3.     0.001   431.44   6.027E-02   
Ac-228     911.08        14.        43.     0.016    39.30   3.237E-01   
Eu-152     964.53        44.         1.     0.000  1475.72   1.821E-02   
Ac-228     969.19        35.         9.     0.003   198.00   1.164E-01   
Eu-154     997.94        22.        -3.    -0.001   508.38  -5.391E-02   
Co-60     1172.37        25.         1.     0.000  1811.91   1.890E-03   
Eu-154    1274.37        19.         3.     0.001   378.65   2.445E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1331.60        13.         4.     0.002   246.63   1.161E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.2368E-01    3.2368E-01   1.2720E-01    1.2934E-01  6.611E-02
Am-241 #A   -5.0885E-03   -5.0891E-03   1.7399E-01    1.7399E-01  1.430E-01
Bi-212 #     3.2486E-01    3.2486E-01   3.3979E-01    3.4019E-01  2.462E-01
Bi-214       3.7429E-01    3.7430E-01   1.0214E-01    1.0352E-01  4.955E-02
Co-60  #A    1.1503E-02    1.1615E-02   2.8645E-02    2.8650E-02  2.177E-02
Cs-137 #A   -1.9421E-04   -1.9454E-04   1.9104E-02    1.9104E-02  1.571E-02
Eu-152 #     5.8074E-02    5.8293E-02   7.2976E-02    7.3030E-02  5.494E-02
Eu-154 #A    1.9492E-02    1.9608E-02   5.3866E-02    5.3876E-02  1.681E-01
K-40         1.1064E+01    1.1064E+01   1.1047E+00    1.2363E+00  2.413E-01
Pa-234 #A   -8.8927E-02   -8.8927E-02   1.1992E-01    1.2193E-01  9.400E-02
Pb-212       2.9322E-01    2.9322E-01   6.9465E-02    7.2633E-02  3.883E-02
Pb-214       3.7427E-01    3.7428E-01   7.8912E-02    8.0829E-02  4.922E-02
Ra-226       8.1816E-01    8.1819E-01   5.3891E-01    5.4093E-01  3.643E-01
Th-234 #A    3.4057E-01    3.4057E-01   4.9497E-01    4.9602E-01  1.108E+00
Tl-208       1.1839E-01    1.1839E-01   4.3082E-02    4.3743E-02  2.133E-02
U-235  #A    7.1600E-02    7.1600E-02   4.2561E-02    4.2783E-02  1.229E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.304E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3042497E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-004                Sampled:         04/09/13 12:47                
Type:            SDUP                          Received:        04/09/13                      
MSS Lab ID:      244631-004                    Prepared:        04/11/13 08:46                
Lab ID:          QC684770                      Analyzed:        05/03/13 15:36                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   362.01 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.02293 U      0.1387      -0.02145 U     0.1631     0.1331           0.9   NC     40  NC      1   

Bismuth-212                      0.2502         0.3149       0.3055        0.5001     0.2733                 19.92  40  0.06789 1   

Bismuth-214                      0.4583         0.09454      0.4039        0.09075    0.03898                12.61  40  0.2935  1   

Cesium-137                      -0.0004585 U    0.02032     -0.008709 U    0.02598    0.02055          0.07  NC     40  NC      1   

Cobalt-60                        0.01044 U      0.01808      0.005458 U    0.02428    0.01919          0.03  NC     40  NC      1   

Europium-152                     0.03702 U      0.06898      0.02682 U     0.05981    0.04615          0.1   NC     40  NC      1   

Europium-154                     0.02340 U      0.04636     -0.07886 U     0.2119     0.1665           0.2   NC     40  NC      1   

Lead-212                         0.3891         0.06862      0.3408        0.06999    0.03529                13.23  40  0.3484  1   

Lead-214                         0.4210         0.07986      0.4688        0.08728    0.03641                10.74  40  0.2860  1   

Potassium-40                    11.66           1.165       11.69          1.187      0.2365                 0.2483 40  0.01233 1   

Protactinium-234                -0.003066 U     0.007447    -0.03453 U     0.1141     0.09209                NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4583         0.09454      0.4039        0.09075    0.03898          0.2   12.61  40  0.2935  1   

Thallium-208                     0.1544         0.04654      0.1428        0.04020    0.01805                7.785  40  0.1334  1   

Thorium-232 (By Actinium-228)    0.4549         0.1061       0.4875        0.1088     0.06146          0.9   6.925  40  0.1519  1   

Thorium-234                      0.7248 U       0.6037       0.6430 U      0.6944     1.148                  NC     40  NC      1   

Uranium-235                      0.05543 U      0.04046      0.1581        0.1486     0.1213           0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       7.1
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244631 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1513181870003.2                                                          Seqnum        : 1523177568009.4                                                         

File          : 2_20130506_003                                                           File          : 3_20130503_009                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244631-004                                                               Lab ID        : QC684770                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197231                                                                   Batch         : 197231                                                                  

Time          : 06-MAY-2013 07:52                                                        Time          : 03-MAY-2013 15:36                                                       

Sample Amount : 360.51 g                                                                 Sample Amount : 362.01 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.09 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 06-MAY-2013 07:21:33,09-JAN-2013 12:22:14                                Cal           : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA     Proj       MSS            MSS         SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    -0.02293     0.1128    0.9    .13868         .13869        -0.02145   0.1331   0.9   .16309        .1631              40          1    u     

Bismuth-212                      0.2502       0.2314           .31463         .3149         0.3055     0.2733         .49985        .5001         20   40   0.068  1    u     

Bismuth-214                      0.4583       0.03974          .092215        .09454        0.4039     0.03898        .08891        .090745       13   40   0.293  1    u     

Cesium-137                       -0.0004585   0.01668   0.07   .020315        .020315       -0.008709  0.02055  0.07  .025975       .025978            40          1    u     

Cobalt-60                        0.01044      0.01608   0.03   .01807         .018076       0.005458   0.01919  0.03  .024276       .024277            40          1    u     

Europium-152                     0.03702      0.04820   0.1    .068951        .068984       0.02682    0.04615  0.1   .059797       .059811            40          1    u     

Europium-154                     0.02340      0.1422    0.2    .046341        .046357       -0.07886   0.1665   0.2   .2119         .21194             40          1    u     

Lead-212                         0.3891       0.02920          .060612        .068624       0.3408     0.03529        .065502       .069988       13   40   0.348  1    u     

Lead-214                         0.4210       0.04964          .076348        .079864       0.4688     0.03641        .084485       .087283       11   40   0.286  1    u     

Potassium-40                     11.66        0.2154           1.0067         1.165         11.69      0.2365         1.0324        1.1873        0    40   0.012  1    u     

Protactinium-234                 -0.003066    0.07627          .0074077       .0074469      -0.03453   0.09209        .11377        .11409             40          1    u     

Radium-226 (By Bismuth-214)      0.4583       0.03974   0.2    .092215        .09454        0.4039     0.03898  0.2   .08891        .090745       13   40   0.293  1    u     

Thallium-208                     0.1544       0.02155          .045462        .046541       0.1428     0.01805        .039144       .040196       8    40   0.133  1    u     

Thorium-232 (By Actinium-228)    0.4549       0.04477   0.9    .10082         .10607        0.4875     0.06146  0.9   .10293        .1088         7    40   0.152  1    u     

Thorium-234                      0.7248       0.8324           .5998          .60371        0.6430     1.148          .69176        .69443             40          1    u     

Uranium-235                      0.05543      0.1313    0.18   .0403          .040457       0.1581     0.1213   0.18  .14833        .14864             40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-004DUP       
Sample Description: QC684770, 197231 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130503_009
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 12:47            Live Time: 2700   sec

Acquisition Time: 5/3/2013 15:36:15         Real Time: 2704   sec
Analysis Time: 5/3/2013 16:21            Dead Time: 0.14   %

Analysis Quantity: 3.620E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.875E-01      1.029E-01      1.088E-01      6.146E-02
Am-241    #AB   -2.145E-02      1.631E-01      1.631E-01      1.331E-01
Bi-212    #      3.055E-01      4.999E-01      5.001E-01      2.733E-01
Bi-214           4.039E-01      8.891E-02      9.075E-02      3.898E-02
Co-60     #AB    5.458E-03      2.428E-02      2.428E-02      1.919E-02
Cs-137    #AB   -8.709E-03      2.597E-02      2.598E-02      2.055E-02
Eu-152    #AB    2.682E-02      5.980E-02      5.981E-02      4.615E-02
Eu-154    #AB   -7.886E-02      2.119E-01      2.119E-01      1.665E-01
K-40             1.169E+01      1.032E+00      1.187E+00      2.365E-01
Pa-234    #AB   -3.453E-02      1.138E-01      1.141E-01      9.209E-02
Pb-212           3.408E-01      6.550E-02      6.999E-02      3.529E-02
Pb-214           4.688E-01      8.449E-02      8.728E-02      3.641E-02
Ra-226    #      5.015E-01      4.932E-01      4.940E-01      3.773E-01
Th-234    #AB    6.430E-01      6.918E-01      6.944E-01      1.148E+00
Tl-208           1.428E-01      3.914E-02      4.020E-02      1.805E-02
U-235     #      1.581E-01      1.483E-01      1.486E-01      1.213E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.518E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

Sample description                                             
QC684770, 197231                                                

Spectrum Filename: C:\User\SPC\Det3\3_20130503_009.An1

Acquisition information
Start time:                 5/3/2013 15:36:15
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6201E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6201E+02) = 

7.4658E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

269 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 12:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0484

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.11       20.  81.32   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.68       68.  23.13   0.84  2.586E-02
77.03       94.  18.33   0.85  2.755E-02
89.73       29.  46.39   0.72  3.536E-02
92.27       15. 111.42   0.86  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.963E-01 U235  
93.35   4.100  2.758E-01 Ac228 

92.27       15. 111.42   0.86  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  1.963E-01 U235  
93.35   4.100  2.758E-01 Ac228 

92.30       25.  70.43   0.86  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.205E-01 U235  
93.35   4.100  4.503E-01 Ac228 

144.18       20.  71.82   0.91  4.800E-02   143.77  10.940    PBC<MDA U235  
186.04       31.  47.41   0.96  4.662E-02   185.72  57.000  3.264E-02 U235  

186.21   3.555  5.237E-01 Ra226 
186.04       30.  49.18   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.014E-01 Ra226 
206.32       22.  60.40   0.98  4.503E-02   205.32   5.020  2.677E-01 U235  
238.65      267.   7.30   1.01  4.202E-02   238.63  43.600  3.911E-01 Pb212 
241.88       73.  20.13   1.01  4.173E-02   242.00   7.268  6.667E-01 Pb214 
277.12       21.  59.72   1.05  3.864E-02   277.37   6.600  2.325E-01 Tl208 
295.15      129.  11.52   0.98  3.722E-02   295.22  18.414  5.046E-01 Pb214 
300.19       16.  63.80   1.07  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.46       72.  18.34   0.62  3.412E-02   338.32  11.400  5.105E-01 Ac228 
344.68        9. 111.50   1.11  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.93      198.   8.65   1.29  3.324E-02   351.93  35.600  4.446E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.17      104.  13.70   1.19  2.357E-02   583.19  85.000  1.428E-01 Tl208 
609.24      154.  10.15   1.12  2.288E-02   609.31  45.490  3.783E-01 Bi214 
727.17        9.  97.87   1.44  2.025E-02   727.33   6.650    PBC<MDA Bi212 
779.37        3. 208.13   1.48  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.42        4. 206.35   1.49  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.68        6. 121.53   1.54  1.803E-02   860.53  12.400    PBC<MDA Tl208 
911.36       76.  14.56   1.00  1.732E-02   911.20  26.200  4.648E-01 Ac228 
960.25        2. 314.11   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.23       48.  20.46   0.75  1.658E-02   968.96  15.900  5.086E-01 Ac228 

1120.24       41.  20.23   0.71  1.494E-02  1120.29  14.910  5.076E-01 Bi214 
1278.56        1. 786.60   1.83  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1332.52        3. 222.40   1.86  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1406.95        2. 236.60   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1461.01      563.   4.27   1.98  1.219E-02  1460.82  10.550  1.169E+01 K40   
1621.74        5.  89.92   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.44       28.  21.52   2.08  1.039E-02  1764.49  15.310  4.801E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.90    74.69       103.        55. 2.127E+03   58.75   0.845  -      s 
308.30    77.04       113.        83. 3.002E+03   43.30   0.867  -        
358.99    89.73        76.        29. 8.197E+02   92.82   0.718  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.63    59.11       100.        -4.    -0.001   760.47   0.829s
Th-234    252.64    63.11       125.        20.     0.007   162.65   0.833s
Th-234    369.26    92.30       140.        25.     0.009   140.87   0.863 
U-235     373.47    93.35       136.        15.     0.006   222.84   0.863D
Ac-228    373.47    93.35       136.        15.     0.006   222.84   0.863D
Eu-152    486.64   121.67       137.        -2.    -0.001  1747.01   0.892s
Eu-154    491.61   122.91       135.        -4.    -0.002   748.33   0.894s
Pa-234    521.76   130.46       151.       -11.    -0.004   329.44   0.902s
U-235     576.59   144.18        98.        20.     0.008   143.64   0.915s
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     654.11   163.57       120.        -4.    -0.001   803.55   0.934s
U-235     743.89   186.04        95.        31.     0.012    94.82   0.956s
Ra-226    743.90   186.04        94.        30.     0.011    98.35   0.957s
U-235     824.94   206.32        76.        22.     0.008   120.81   0.976s
Pb-212    954.02   238.61       101.       224.     0.083    18.58   0.638s
Pb-214    967.37   241.95       138.        55.     0.020    66.68   1.012s
Tl-208   1107.94   277.12        71.        21.     0.008   119.44   1.046 
Pb-214   1180.00   295.15        38.       125.     0.046    23.04   0.975 
Pb-212   1200.15   300.19        58.        16.     0.006   127.61   1.067 
Ac-228   1353.14   338.46        40.        72.     0.027    36.68   0.624s
Eu-152   1378.02   344.68        41.         9.     0.003   222.99   1.109 
Pb-214   1406.98   351.93        45.       190.     0.070    17.30   1.293 
Pa-234   2265.34   566.62        22.        -1.     0.000  1098.62   1.311s
Tl-208   2331.51   583.17        32.       104.     0.038    27.41   1.192 
Bi-214   2435.75   609.24        40.       142.     0.053    20.30   1.119 
Cs-137   2648.81   662.52        34.        -6.    -0.002   298.24   1.388s
Eu-154   2890.73   723.01        35.        -2.    -0.001   946.06   1.438s
Bi-212   2907.38   727.17        33.         9.     0.003   195.74   1.441s
Eu-152   3116.15   779.37        23.         3.     0.001   416.26   1.482s
Bi-212   3140.35   785.42        25.         4.     0.001   412.69   1.487s
Tl-208   3441.35   860.68        25.         6.     0.002   243.06   1.545s
Eu-154   3481.83   870.80        31.        -6.    -0.002   268.71   1.554s
Pa-234   3532.35   883.43        23.        -1.     0.000  1273.90   1.562s
Ac-228   3644.07   911.36        19.        76.     0.028    29.13   0.998s
Pa-234   3782.40   945.94        17.        -3.    -0.001   431.08   1.608s
Eu-152   3839.65   960.25        14.         2.     0.001   628.23   1.621s
Ac-228   3875.59   969.23        14.        48.     0.018    40.92   0.746s
Eu-154   4016.55  1004.47        32.        -3.    -0.001   541.11   1.650s
Bi-214   4479.77  1120.24        14.        41.     0.015    40.45   0.708s
Eu-154   5113.33  1278.56        19.         1.     0.000  1573.21   1.826s
Co-60    5329.28  1332.52        15.         3.     0.001   444.81   1.861s
Eu-152   5627.18  1406.95        15.         2.     0.001   473.21   1.904s
K-40     5843.58  1461.01        22.       544.     0.201     8.53   1.979 
Bi-212   6487.03  1621.74         6.         5.     0.002   179.84   2.015s
Bi-214   7058.42  1764.44         9.        28.     0.010    43.03   2.081s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8754E-01                                      5.12E+12             
911.20 4.648E-01  (P 6.146E-02 1.46E+01 2.62E+01 G  
968.96 5.086E-01  (  8.978E-02 2.05E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 5.105E-01 *(P 1.050E-01 1.83E+01 1.14E+01 G  

Energy duplication    
93.35 2.758E-01 -   4.927E-01 1.11E+02 4.10E+00 XA 

Am-241   I  -2.1446E-02                                      1.58E+05             
59.54-2.145E-02 ?(  1.331E-01 3.80E+02 3.59E+01 G  

Bi-212   N   3.0548E-01                                      5.12E+12             
727.33 1.805E-01 &(  2.733E-01 9.79E+01 6.65E+00 G  
785.37 4.619E-01 ?(  1.518E+00 2.06E+02 1.11E+00 G  

1620.74 7.408E-01 ?(  9.355E-01 8.99E+01 1.51E+00 G  

Bi-214   N   4.0393E-01                                      5.84E+05             
609.31 3.783E-01  (P 3.898E-02 1.01E+01 4.55E+01 G  

1120.29 5.076E-01 + P 1.087E-01 2.02E+01 1.49E+01 G  
1764.49 4.801E-01 ?(P 1.247E-01 2.15E+01 1.53E+01 G  

Co-60    T   5.4576E-03                                      1.93E+03             
1332.49 5.458E-03 &(  1.919E-02 2.22E+02 1.00E+02 G  
1173.23 1.489E-05 %   2.101E-02 8.57E+04 9.98E+01 G  

Cs-137   I  -8.7093E-03                                      1.10E+04             
661.66-8.709E-03 ?(  2.055E-02 1.49E+02 8.50E+01 G  

Eu-152   I   2.6816E-02                                      4.94E+03             
344.28 2.640E-02 ?(  4.615E-02 1.11E+02 2.66E+01 G  
121.78-4.042E-03 -   5.797E-02 8.74E+02 2.84E+01 G  
778.90 3.723E-02 &(  1.232E-01 2.08E+02 1.30E+01 G  
964.08 2.005E-02 &(  1.007E-01 3.14E+02 1.45E+01 G  

1112.08-7.262E-03 &   1.457E-01 1.23E+03 1.34E+01 G  
1408.01 2.558E-02 &(  9.596E-02 2.37E+02 2.09E+01 G  

Eu-154   I  -7.8858E-02                                      3.14E+03             
873.18-7.886E-02 ?(  1.665E-01 1.34E+02 1.22E+01 G  
123.07-6.595E-03 +   4.033E-02 3.74E+02 4.04E+01 G  

1274.43 4.630E-03 +   5.939E-02 7.87E+02 3.49E+01 G  
723.30-1.229E-02 +   9.463E-02 4.73E+02 2.00E+01 G  

1004.72-2.931E-02 &   1.277E-01 2.71E+02 1.79E+01 G  
996.25 2.812E-03 &   1.808E-01 3.91E+03 1.05E+01 G  

K-40     N   1.1692E+01                                      4.57E+11             
1460.82 1.169E+01  (P 2.365E-01 4.27E+00 1.06E+01 G  

Pa-234   N  -3.4533E-02                                      1.63E+12             
131.30-3.453E-02 ?(  9.209E-02 1.65E+02 1.82E+01 G  
569.50-1.530E-02 +   1.366E-01 5.49E+02 9.30E+00 G  
946.00-3.412E-02 +   1.164E-01 2.16E+02 1.35E+01 G  
880.52 5.618E-03 &   1.493E-01 1.62E+03 1.05E+01 G  
883.24-1.739E-02 +   1.804E-01 6.37E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.4079E-01                                      5.12E+12             
238.63 3.385E-01  (P 3.529E-02 9.29E+00 4.36E+01 G  
300.09 3.728E-01  (P 4.204E-01 6.38E+01 3.18E+00 G  

Pb-214   N   4.6883E-01                                      5.84E+05             
351.93 4.446E-01  (P 3.641E-02 8.65E+00 3.56E+01 G  
295.22 5.046E-01  (P 5.794E-02 1.15E+01 1.84E+01 G  
242.00 4.971E-01 ?(P 2.499E-01 3.33E+01 7.27E+00 G  

Ra-226   N   5.0145E-01                                      5.84E+05             
186.21 5.014E-01  (  3.773E-01 4.92E+01 3.56E+00 G  

Th-234   N   6.4300E-01                                      1.63E+12             
63.30 8.905E-01 &(  1.148E+00 8.13E+01 3.75E+00 G  
92.59 4.293E-01 ?(  4.776E-01 7.04E+01 4.34E+00 G  

Tl-208   N   1.4283E-01                                      5.12E+12             
583.19 1.428E-01  (  1.805E-02 1.37E+01 8.50E+01 G  
277.37 2.325E-01 +   2.133E-01 5.97E+01 6.60E+00 G  
860.53 7.600E-02 -   1.435E-01 1.22E+02 1.24E+01 G  

U-235    N   1.5806E-01                                      2.57E+11             
143.77 1.077E-01 ?(  1.213E-01 7.18E+01 1.09E+01 G  
205.32 2.677E-01 ?(  2.492E-01 6.04E+01 5.02E+00 G  
163.36-4.420E-02 -   2.902E-01 4.02E+02 5.08E+00 G  
185.72 3.264E-02 -   2.362E-02 4.74E+01 5.70E+01 G  

Energy duplication    
93.35 1.963E-01 ?   3.507E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.11       100.        -4.    -0.001   760.47  -2.145E-02   
Th-234      63.11       125.        20.     0.007   162.65   8.905E-01   
Th-234      92.30       140.        25.     0.009   140.87   4.293E-01   
U-235       93.35       136.        15.     0.006   222.84   1.963E-01   
Eu-152     121.67       137.        -2.    -0.001  1747.01  -4.042E-03   
Eu-154     122.91       135.        -4.    -0.002   748.33  -6.595E-03   
Pa-234     130.46       151.       -11.    -0.004   329.44  -3.453E-02   
U-235      144.18        98.        20.     0.008   143.64   1.077E-01   
U-235      163.57       120.        -4.    -0.001   803.55  -4.420E-02   
U-235      186.04        95.        31.     0.012    94.82   3.264E-02   
Ra-226     186.04        94.        30.     0.011    98.35   5.014E-01   
U-235      206.32        76.        22.     0.008   120.81   2.677E-01   
Eu-152     344.68        41.         9.     0.003   222.99   2.640E-02   
Pa-234     566.62        22.        -1.     0.000  1098.62  -1.530E-02   
Cs-137     662.52        34.        -6.    -0.002   298.24  -8.709E-03   
Eu-154     723.01        35.        -2.    -0.001   946.06  -1.229E-02   
Bi-212     727.17        33.         9.     0.003   195.74   1.805E-01   
Eu-152     779.37        23.         3.     0.001   416.26   3.723E-02   
Bi-212     785.42        25.         4.     0.001   412.69   4.619E-01   
Eu-154     870.80        31.        -6.    -0.002   268.71  -7.886E-02   
Pa-234     883.43        23.        -1.     0.000  1273.90  -1.739E-02   
Pa-234     945.94        17.        -3.    -0.001   431.08  -3.412E-02   
Eu-152     960.25        14.         2.     0.001   628.23   2.005E-02   
Eu-154    1004.47        32.        -3.    -0.001   541.11  -2.931E-02   
Eu-154    1278.56        19.         1.     0.000  1573.21   4.630E-03   
Co-60     1332.52        15.         3.     0.001   444.81   5.458E-03   
Eu-152    1406.95        15.         2.     0.001   473.21   2.558E-02   
Bi-212    1621.74         6.         5.     0.002   179.84   7.408E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/3/2013 16:21:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8754E-01    4.8754E-01   1.0293E-01    1.0880E-01  6.146E-02
Am-241 #A   -2.1443E-02   -2.1446E-02   1.6309E-01    1.6310E-01  1.331E-01
Bi-212 #C    3.0548E-01    3.0548E-01   4.9985E-01    5.0010E-01  2.733E-01
Bi-214       4.0392E-01    4.0393E-01   8.8910E-02    9.0745E-02  3.898E-02
Co-60  #A    5.4104E-03    5.4576E-03   2.4276E-02    2.4277E-02  1.919E-02
Cs-137 #A   -8.6961E-03   -8.7093E-03   2.5975E-02    2.5978E-02  2.055E-02
Eu-152 #A    2.6725E-02    2.6816E-02   5.9797E-02    5.9811E-02  4.615E-02
Eu-154 #A   -7.8440E-02   -7.8858E-02   2.1190E-01    2.1194E-01  1.665E-01
K-40         1.1692E+01    1.1692E+01   1.0324E+00    1.1873E+00  2.365E-01
Pa-234 #A   -3.4533E-02   -3.4533E-02   1.1377E-01    1.1409E-01  9.209E-02
Pb-212       3.4079E-01    3.4079E-01   6.5502E-02    6.9988E-02  3.529E-02
Pb-214       4.6882E-01    4.6883E-01   8.4485E-02    8.7283E-02  3.641E-02
Ra-226 #     5.0143E-01    5.0145E-01   4.9317E-01    4.9401E-01  3.773E-01
Th-234 #A    6.4300E-01    6.4300E-01   6.9176E-01    6.9443E-01  1.148E+00
Tl-208       1.4283E-01    1.4283E-01   3.9144E-02    4.0196E-02  1.805E-02
U-235  #C    1.5806E-01    1.5806E-01   1.4833E-01    1.4864E-01  1.213E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.354E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3535778E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-320-011                Sampled:         04/09/13 13:19                
Type:            IDUP                          Received:        04/09/13                      
MSS Lab ID:      244631-011                    Prepared:        04/11/13 09:36                
Lab ID:          QC684771                      Analyzed:        05/06/13 07:54                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309.01 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Analyte               MSS Result     MSS TPU      Result        TPU        MDA     Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.001006 U      0.1649    -0.03318 U     0.1671     0.1354          0.9   NC     40  NC       1   

Bismuth-212                      0.5290          0.4813     0.4619        0.4756     0.2539                13.55  40  0.07016  1   

Bismuth-214                      0.3766          0.09451    0.3953        0.1022     0.04975               4.840  40  0.09494  1   

Cesium-137                       0.000007178 U   0.02747    0.0007127 U   0.01643    0.01341         0.07  NC     40  NC       1   

Cobalt-60                        0.008341 U      0.01977    0.0001545 U   0.02886    0.02375         0.03  NC     40  NC       1   

Europium-152                     0.02697 U       0.07794    0.05018 U     0.07286    0.05191         0.1   NC     40  NC       1   

Europium-154                     0.03207 U       0.07800   -0.01541 U     0.05477    0.1863          0.2   NC     40  NC       1   

Lead-212                         0.3674          0.07674    0.4198        0.08213    0.03963               13.32  40  0.3300   1   

Lead-214                         0.4949          0.1020     0.5296        0.1048     0.04323               6.774  40  0.1678   1   

Potassium-40                    12.76            1.383     13.67          1.389      0.2770                6.901  40  0.3290   1   

Protactinium-234                 0.03111 U       0.06465    0.05017 U     0.1127     0.09287               NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.3766          0.09451    0.3953        0.1022     0.04975         0.2   4.840  40  0.09494  1   

Thallium-208                     0.1613          0.04427    0.1439        0.03895    0.01507               11.44  40  0.2098   1   

Thorium-232 (By Actinium-228)    0.4723          0.1297     0.4744        0.1165     0.06578         0.9   0.4268 40  0.008205 1   

Thorium-234                      0.2716 U        0.4415     0.2796 U      0.3575     1.244                 NC     40  NC       1   

Uranium-235                      0.03357 U       0.04076    0.07657 U     0.04363    0.1169          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244631 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE03                                                                   Inst          : HPGE03                                                                  

Seqnum        : 1523177568010.2                                                          Seqnum        : 1523181871003.3                                                         

File          : 3_20130503_010                                                           File          : 3_20130506_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244631-011                                                               Lab ID        : QC684771                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197231                                                                   Batch         : 197231                                                                  

Time          : 03-MAY-2013 16:23                                                        Time          : 06-MAY-2013 07:54                                                       

Sample Amount : 309.01 g                                                                 Sample Amount : 309.01 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.13 %                                                                   Dead Time     : 0.15 %                                                                  

Cal           : 03-MAY-2013 07:39:50,29-APR-2013 08:26:15                                Cal           : 06-MAY-2013 07:22:26,29-APR-2013 08:26:15                               

Units         : pCi/g                                                                                                                                                            

Analyte                   MSS         MDA     Proj       MSS           MSS         IDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma       2 sigma                         MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                       

Americium-241                    0.001006      0.1358    0.9    .16494        .16494        -0.03318   0.1354   0.9   .16709        .1671              40          1    u     

Bismuth-212                      0.5290        0.2876           .48057        .48133        0.4619     0.2539         .47497        .47556        14   40   0.070  1    u     

Bismuth-214                      0.3766        0.04703          .092979       .094507       0.3953     0.04975        .10069        .10224        5    40   0.095  1    u     

Cesium-137                       0.000007178   0.02263   0.07   .027473       .027473       0.0007127  0.01341  0.07  .016429       .016429            40          1    u     

Cobalt-60                        0.008341      0.01870   0.03   .019764       .019768       0.0001545  0.02375  0.03  .028862       .028862            40          1    u     

Europium-152                     0.02697       0.05255   0.1    .077924       .077935       0.05018    0.05191  0.1   .072823       .072863            40          1    u     

Europium-154                     0.03207       0.1674    0.2    .077978       .077996       -0.01541   0.1863   0.2   .054759       .054765            40          1    u     

Lead-212                         0.3674        0.03848          .071985       .076736       0.4198     0.03963        .076307       .082131       13   40   0.330  1    u     

Lead-214                         0.4949        0.04783          .09933        .10199        0.5296     0.04323        .10182        .10479        7    40   0.168  1    u     

Potassium-40                     12.76         0.3396           1.2257        1.3828        13.67      0.2770         1.2084        1.3894        7    40   0.329  1    u     

Protactinium-234                 0.03111       0.09463          .064187       .064651       0.05017    0.09287        .11202        .11271             40          1    u     

Radium-226 (By Bismuth-214)      0.3766        0.04703   0.2    .092979       .094507       0.3953     0.04975  0.2   .10069        .10224        5    40   0.095  1    u     

Thallium-208                     0.1613        0.01853          .043046       .044266       0.1439     0.01507        .037845       .038949       11   40   0.210  1    u     

Thorium-232 (By Actinium-228)    0.4723        0.05890   0.9    .12509        .12967        0.4744     0.06578  0.9   .11134        .11651        0    40   0.008  1    u     

Thorium-234                      0.2716        1.033            .44077        .44152        0.2796     1.244          .35651        .35749             40          1    u     

Uranium-235                      0.03357       0.1529    0.18   .040704       .040755       0.07657    0.1169   0.18  .043378       .043626            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-320-011          
Sample Description: QC684771, 197231, IDUP 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130506_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-320                      Matrix: S         
Sample Time: 4/9/2013 13:19            Live Time: 2700   sec

Acquisition Time: 5/6/2013 07:54:45         Real Time: 2704   sec
Analysis Time: 5/6/2013 08:39            Dead Time: 0.15   %

Analysis Quantity: 3.090E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.744E-01      1.113E-01      1.165E-01      6.578E-02
Am-241    #AB   -3.318E-02      1.671E-01      1.671E-01      1.354E-01
Bi-212    #      4.619E-01      4.750E-01      4.756E-01      2.539E-01
Bi-214           3.953E-01      1.007E-01      1.022E-01      4.975E-02
Co-60     #AB    1.545E-04      2.886E-02      2.886E-02      2.375E-02
Cs-137    #AB    7.127E-04      1.643E-02      1.643E-02      1.341E-02
Eu-152    #AB    5.018E-02      7.282E-02      7.286E-02      5.191E-02
Eu-154    #AB   -1.541E-02      5.476E-02      5.476E-02      1.863E-01
K-40             1.367E+01      1.208E+00      1.389E+00      2.770E-01
Pa-234    #AB    5.017E-02      1.120E-01      1.127E-01      9.287E-02
Pb-212           4.198E-01      7.631E-02      8.213E-02      3.963E-02
Pb-214           5.296E-01      1.018E-01      1.048E-01      4.323E-02
Ra-226    #      1.244E+00      6.802E-01      6.839E-01      4.286E-01
Th-234    #AB    2.796E-01      3.565E-01      3.575E-01      1.244E+00
Tl-208           1.439E-01      3.785E-02      3.895E-02      1.507E-02
U-235     #AB    7.657E-02      4.338E-02      4.363E-02      1.169E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.780E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/6/2013 08:39:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506_003.An1               

Sample description                                             
QC684771, 197231, IDUP                                          

Spectrum Filename: C:\User\SPC\Det3\3_20130506_003.An1

Acquisition information
Start time:                 5/6/2013 07:54:45
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0901E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0901E+02) = 

8.7463E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/9/2013 13:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0853

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
37.79       20.  50.60   0.82  0.000E+00
40.38       20.  56.10   0.83  0.000E+00
74.59       62.  26.26   0.86  2.581E-02
77.19       71.  23.71   0.86  2.768E-02
93.02       27.  63.75   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  5.664E-01 Ac228 
93.35   5.760  4.031E-01 U235  
93.35   5.760  4.031E-01 U235  

93.04       31.  53.01   0.88  3.718E-02    92.59   4.343  6.232E-01 Th234 
93.35   4.100  6.536E-01 Ac228 
93.35   5.760  4.652E-01 U235  

93.04       31.  53.01   0.88  3.718E-02    92.59   4.343  6.232E-01 Th234 
93.35   4.100  6.536E-01 Ac228 
93.35   5.760  4.652E-01 U235  

121.71        9. 174.66   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.122E-02 Eu152 

131.30        4. 353.06   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
131.30  18.200  1.612E-02 Pa234 

141.46        5. 219.01   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.306E-02 U235  

186.10       64.  27.34   0.79  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.244E+00 Ra226 
185.72  57.000  7.754E-02 U235  

186.16       56.  28.33   0.97  4.662E-02   185.72  57.000  6.853E-02 U235  
186.21   3.555  1.100E+00 Ra226 

205.35       18.  70.95   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.627E-01 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.54      245.   8.80   0.85  4.203E-02   238.63  43.600  4.198E-01 Pb212 
241.91       56.  27.04   0.37  4.172E-02   242.00   7.268  5.998E-01 Pb214 
277.94        5. 238.31   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.21      124.  11.85   1.19  3.721E-02   295.22  18.414  5.675E-01 Pb214 
300.46       40.  24.45   0.37  3.683E-02   300.09   3.180  1.109E+00 Pb212 
338.32       64.  22.88   0.37  3.412E-02   338.32  11.400  5.314E-01 Ac228 
344.50        8. 111.64   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  2.972E-02 Eu152 
351.96      189.   9.21   0.92  3.324E-02   351.93  35.600  4.956E-01 Pb214 
569.50        6. 133.16   1.33  2.396E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  8.528E-02 Pa234 
582.97       89.  13.15   1.35  2.357E-02   583.19  85.000  1.439E-01 Tl208 
609.17      139.  11.63   1.12  2.288E-02   609.31  45.490  3.953E-01 Bi214 
727.41       14.  51.42   1.46  2.025E-02   727.33   6.650  3.486E-01 Bi212 
785.77        8. 100.04   1.51  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.29        7. 114.51   1.57  1.803E-02   860.53  12.400    PBC<MDA Tl208 
880.24        3. 187.00   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  5.970E-02 Pa234 
911.44       60.  16.63   0.55  1.732E-02   911.20  26.200  4.310E-01 Ac228 
945.93        5. 148.45   1.63  1.687E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  6.449E-02 Pa234 
964.45       11.  72.57   1.65  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.444E-01 Eu152 
969.41       41.  19.44   0.59  1.658E-02   968.96  15.900  5.050E-01 Ac228 
998.89        2. 301.28   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1120.30       18.  40.58   1.76  1.494E-02  1120.29  14.910  2.668E-01 Bi214 
1408.74        1. 935.95   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.633E-03 Eu152 
1460.78      562.   4.27   1.71  1.219E-02  1460.82  10.550  1.367E+01 K40   

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

151.40    37.79        46.        17. 0.000E+00  127.01   0.642  -      sM
161.75    40.38        34.        10. 0.000E+00  158.02   0.287  -      sc
298.59    74.62       112.        58. 2.263E+03   59.70   0.554  -      sM
308.99    77.22       114.        73. 2.623E+03   50.48   1.004  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.50    58.08        75.        -5.    -0.002   503.54   0.845s
Th-234    372.12    93.02       131.        27.     0.010   127.50   0.879s
Ac-228    373.44    93.35       118.        31.     0.011   106.03   0.880D
U-235     373.44    93.35       118.        31.     0.011   106.03   0.880D
Eu-152    486.76   121.71       107.         9.     0.003   349.32   0.910s
Pa-234    525.09   131.30       112.         4.     0.002   706.12   0.919s
U-235     565.71   141.46        66.         5.     0.002   438.02   0.932s
U-235     653.58   163.45        87.        -7.    -0.003   391.32   0.952s
U-235     744.37   186.16        99.        56.     0.021    56.65   0.974s
Ra-226    744.14   186.10        88.        64.     0.024    54.67   0.787s
U-235     821.07   205.35        75.        18.     0.007   141.91   0.994s
Pb-212    953.74   238.54        93.       237.     0.088    17.60   0.845 
Pb-214    967.19   241.91        73.        56.     0.021    54.08   0.367s
Tl-208   1111.22   277.94        61.         5.     0.002   476.62   1.065s
Pb-214   1180.25   295.21        38.       120.     0.044    23.69   1.187 
Pb-212   1201.25   300.46        26.        40.     0.015    48.90   0.365s
Ac-228   1352.57   338.32        56.        64.     0.024    45.76   0.372s
Eu-152   1377.31   344.50        38.         8.     0.003   223.27   1.129s
Pb-214   1407.13   351.96        46.       181.     0.067    18.42   0.917 
Pa-234   2276.87   569.50        28.         6.     0.002   266.31   1.332s
Tl-208   2330.75   582.97        16.        89.     0.033    26.30   1.348s
Bi-214   2435.51   609.17        47.       127.     0.047    23.27   1.119 
Eu-154   2899.69   725.24        39.        -7.    -0.003   258.27   1.461s
Bi-212   2908.38   727.41        21.        14.     0.005   102.83   1.465s
Bi-212   3141.80   785.77        24.         8.     0.003   200.08   1.511s
Tl-208   3439.86   860.29        26.         7.     0.002   229.01   1.569 
Eu-154   3491.79   873.27        28.        -4.    -0.002   376.80   1.579s
Pa-234   3519.67   880.24        19.         3.     0.001   373.99   1.585s
Ac-228   3644.48   911.44        16.        60.     0.022    33.27   0.548s
Pa-234   3782.44   945.93        20.         5.     0.002   296.91   1.633s
Eu-152   3856.54   964.45        25.        11.     0.004   145.14   1.646s
Ac-228   3876.37   969.41         7.        41.     0.015    38.89   0.587s
Eu-154   3994.31   998.89        18.         2.     0.001   602.57   1.670s
Bi-214   4480.07  1120.30        30.        18.     0.007    81.15   1.756s
Co-60    4687.09  1172.03        28.        -4.    -0.002   375.38   1.791s
Eu-152   5634.43  1408.74        16.         1.     0.000  1871.90   1.934s
K-40     5842.76  1460.78        22.       543.     0.201     8.54   1.713 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7435E-01                                      5.12E+12             
911.20 4.310E-01  (P 6.578E-02 1.66E+01 2.62E+01 G  
968.96 5.050E-01  (  7.520E-02 1.94E+01 1.59E+01 G  
338.32 5.314E-01  (P 1.455E-01 2.29E+01 1.14E+01 G  

Energy duplication    
93.35 6.536E-01     5.368E-01 5.30E+01 4.10E+00 XA 

Am-241   I  -3.3183E-02                                      1.58E+05             
59.54-3.318E-02 &(  1.354E-01 2.52E+02 3.59E+01 G  

Bi-212   N   4.6188E-01                                      5.12E+12             
727.33 3.486E-01 ?(  2.539E-01 5.14E+01 6.65E+00 G  
785.37 1.140E+00  (  1.750E+00 1.00E+02 1.11E+00 G  

1620.74-1.351E-02 %   1.392E+00 6.27E+03 1.51E+00 G  

Bi-214   N   3.9526E-01                                      5.84E+05             
609.31 3.953E-01  (P 4.975E-02 1.16E+01 4.55E+01 G  

1120.29 2.668E-01 - P 1.866E-01 4.06E+01 1.49E+01 G  
1764.49-6.204E-02 % P 8.280E-02 1.00E+03 1.53E+01 G  

Co-60    T   1.5449E-04                                      1.93E+03             
1332.49 1.545E-04 %(  2.375E-02 9.34E+03 1.00E+02 G  
1173.23-9.450E-03 +   2.821E-02 1.88E+02 9.98E+01 G  

Cs-137   I   7.1265E-04                                      1.10E+04             
661.66 7.127E-04 %(  1.341E-02 1.15E+03 8.50E+01 G  

Eu-152   I   5.0176E-02                                      4.94E+03             
344.28 2.972E-02 ?(  5.191E-02 1.12E+02 2.66E+01 G  
121.78 2.122E-02 ?(  5.988E-02 1.75E+02 2.84E+01 G  
778.90 6.170E-03 &   1.439E-01 1.42E+03 1.30E+01 G  
964.08 1.444E-01  (  1.566E-01 7.26E+01 1.45E+01 G  

1112.08 1.022E-02 %   1.944E-01 1.16E+03 1.34E+01 G  
1408.01 7.633E-03 -   1.166E-01 9.36E+02 2.09E+01 G  

Eu-154   I  -1.5410E-02                                      3.14E+03             
873.18-6.219E-02 ?(  1.863E-01 1.88E+02 1.22E+01 G  
123.07-1.881E-03 %   3.619E-02 1.17E+03 4.04E+01 G  

1274.43-2.647E-03 &   6.226E-02 1.44E+03 3.49E+01 G  
723.30-5.729E-02 +   1.167E-01 1.29E+02 2.00E+01 G  

1004.72 0.000E+00 +   1.265E-01 1.00E+03 1.79E+01 G  
996.25 3.881E-02 ?(  1.873E-01 3.01E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.3672E+01                                      4.57E+11             
1460.82 1.367E+01  (P 2.770E-01 4.27E+00 1.06E+01 G  

Pa-234   N   5.0174E-02                                      1.63E+12             
131.30 1.612E-02 ?(  9.287E-02 3.53E+02 1.82E+01 G  
569.50 8.528E-02 &(  1.779E-01 1.33E+02 9.30E+00 G  
946.00 6.449E-02 ?(  1.496E-01 1.48E+02 1.35E+01 G  
880.52 5.970E-02 ?(  1.761E-01 1.87E+02 1.05E+01 G  
883.24-3.573E-04 %   2.017E-01 3.43E+04 9.70E+00 G  

Pb-212   N   4.1984E-01                                      5.12E+12             
238.63 4.198E-01  (P 3.963E-02 8.80E+00 4.36E+01 G  
300.09 1.109E+00 + P 3.280E-01 2.45E+01 3.18E+00 G  

Pb-214   N   5.2957E-01                                      5.84E+05             
351.93 4.956E-01  (P 4.323E-02 9.21E+00 3.56E+01 G  
295.22 5.675E-01  (P 6.788E-02 1.18E+01 1.84E+01 G  
242.00 5.998E-01  (P 2.125E-01 2.70E+01 7.27E+00 G  

Ra-226   N   1.2442E+00                                      5.84E+05             
186.21 1.244E+00 @(  4.286E-01 2.73E+01 3.56E+00 G  

Th-234   N   2.7962E-01                                      1.63E+12             
63.30-2.194E-02 &(  1.244E+00 3.45E+03 3.75E+00 G  
92.59 5.400E-01  (  5.403E-01 6.37E+01 4.34E+00 G  

Tl-208   N   1.4388E-01                                      5.12E+12             
583.19 1.439E-01 *(  1.507E-02 1.32E+01 8.50E+01 G  
277.37 6.018E-02 -   2.319E-01 2.38E+02 6.60E+00 G  
860.53 9.743E-02 -   1.731E-01 1.15E+02 1.24E+01 G  

U-235    N   7.6572E-02                                      2.57E+11             
143.77 3.306E-02 &(  1.169E-01 2.19E+02 1.09E+01 G  
205.32 2.627E-01  (  2.900E-01 7.10E+01 5.02E+00 G  
163.36-9.175E-02 +   2.901E-01 1.96E+02 5.08E+00 G  
185.72 6.853E-02 @(  2.821E-02 2.83E+01 5.70E+01 G  

Energy duplication    
93.35 4.652E-01     3.821E-01 5.30E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.08        75.        -5.    -0.002   503.54  -3.318E-02   
Th-234      93.02       131.        27.     0.010   127.50   5.400E-01   
U-235       93.35       118.        31.     0.011   106.03   4.652E-01   
Eu-152     121.71       107.         9.     0.003   349.32   2.122E-02   
Pa-234     131.30       112.         4.     0.002   706.12   1.612E-02   
U-235      141.46        66.         5.     0.002   438.02   3.306E-02   
U-235      163.45        87.        -7.    -0.003   391.32  -9.175E-02   
U-235      186.16        99.        56.     0.021    56.65   6.853E-02   
U-235      205.35        75.        18.     0.007   141.91   2.627E-01   
Eu-152     344.50        38.         8.     0.003   223.27   2.972E-02   
Pa-234     569.50        28.         6.     0.002   266.31   8.528E-02   
Eu-154     725.24        39.        -7.    -0.003   258.27  -5.729E-02   
Bi-212     727.41        21.        14.     0.005   102.83   3.486E-01   
Bi-212     785.77        24.         8.     0.003   200.08   1.140E+00   
Eu-154     873.27        28.        -4.    -0.002   376.80  -6.219E-02   
Pa-234     880.24        19.         3.     0.001   373.99   5.970E-02   
Pa-234     945.93        20.         5.     0.002   296.91   6.449E-02   
Eu-152     964.45        25.        11.     0.004   145.14   1.444E-01   
Eu-154     998.89        18.         2.     0.001   602.57   3.881E-02   
Co-60     1172.03        28.        -4.    -0.002   375.38  -9.450E-03   
Eu-152    1408.74        16.         1.     0.000  1871.90   7.633E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7435E-01    4.7435E-01   1.1134E-01    1.1651E-01  6.578E-02
Am-241 #A   -3.3179E-02   -3.3183E-02   1.6709E-01    1.6710E-01  1.354E-01
Bi-212 #     4.6188E-01    4.6188E-01   4.7497E-01    4.7556E-01  2.539E-01
Bi-214       3.9524E-01    3.9526E-01   1.0069E-01    1.0224E-01  4.975E-02
Co-60  #A    1.5301E-04    1.5449E-04   2.8862E-02    2.8862E-02  2.375E-02
Cs-137 #A    7.1145E-04    7.1265E-04   1.6429E-02    1.6429E-02  1.341E-02
Eu-152 #A    4.9988E-02    5.0176E-02   7.2823E-02    7.2863E-02  5.191E-02
Eu-154 #A   -1.5319E-02   -1.5410E-02   5.4759E-02    5.4765E-02  1.863E-01
K-40         1.3672E+01    1.3672E+01   1.2084E+00    1.3894E+00  2.770E-01
Pa-234 #A    5.0174E-02    5.0174E-02   1.1202E-01    1.1271E-01  9.287E-02
Pb-212       4.1984E-01    4.1984E-01   7.6307E-02    8.2131E-02  3.963E-02
Pb-214       5.2956E-01    5.2957E-01   1.0182E-01    1.0479E-01  4.323E-02
Ra-226 #     1.2441E+00    1.2442E+00   6.8024E-01    6.8395E-01  4.286E-01
Th-234 #A    2.7962E-01    2.7962E-01   3.5651E-01    3.5749E-01  1.244E+00
Tl-208       1.4388E-01    1.4388E-01   3.7845E-02    3.8949E-02  1.507E-02
U-235  #A    7.6572E-02    7.6572E-02   4.3378E-02    4.3626E-02  1.169E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.688E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.6879091E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/11/13 08:23                
Type:            LCS                           Analyzed:        05/09/13 10:17                
Lab ID:          QC683647                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   294.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197231                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               15.30                0.4810    117.7  54-146  

Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244631 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE03                                                           
Seqnum        : 1523186197005.3                                                  
File          : 3_20130509_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC683647                                                         
Matrix        : Soil                                                             
Batch         : 197231                                                           
Time          : 09-MAY-2013 10:17                                                
Sample Amount : 294.39 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.27 %                                                           
Cal           : 09-MAY-2013 07:28:01,29-APR-2013 08:26:15                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   15.30  118   54-146  .48103        .8392         u    

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                           1523186197005.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC683647, 197231, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130509_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/11/2013 08:23           Live Time: 2700   sec

Acquisition Time: 5/9/2013 10:17:28         Real Time: 2707   sec
Analysis Time: 5/9/2013 11:02            Dead Time: 0.27   %

Analysis Quantity: 2.944E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.382E-01      2.850E-01      2.930E-01      1.666E-01
Am-241    #AB   -1.693E-02      5.794E-01      5.794E-01      4.769E-01
Bi-212           2.825E+00      1.135E+00      1.144E+00      6.209E-01
Bi-214           1.530E+01      4.810E-01      8.392E-01      1.083E-01
Co-60     #AB    3.599E-03      5.663E-02      5.663E-02      4.638E-02
Cs-137           1.346E-01      6.577E-02      6.605E-02      4.016E-02
Eu-152    #      6.449E-01      1.614E-01      1.643E-01      1.715E-01
Eu-154    #AB    4.762E-02      7.500E-02      7.504E-02      3.884E-01
K-40      #      9.126E+00      1.252E+00      1.333E+00      4.646E-01
Pa-234    #AB    8.449E-02      2.267E-01      2.277E-01      2.709E-01
Pb-212           6.203E-01      1.556E-01      1.619E-01      1.016E-01
Pb-214           1.670E+01      4.822E-01      9.177E-01      1.312E-01
Ra-226           1.645E+01      1.846E+00      2.072E+00      1.182E+00
Th-234    #AB    4.925E-01      9.942E-01      9.953E-01      3.467E+00
Tl-208           2.121E-01      8.430E-02      8.539E-02      5.063E-02
U-235      AB    1.211E-01      5.461E-01      5.461E-01      4.475E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.369E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

Sample description                                             
QC683647, 197231, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det3\3_20130509_005.An1

Acquisition information
Start time:                 5/9/2013 10:17:28
Live time:               2700
Real time:               2707
Dead time:                  0.27 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9439E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  2.9439E+02) = 

9.1807E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 08:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   27 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0715

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.18       20.  69.70   0.00  0.000E+00
46.58       61.  47.94   0.73  3.088E-03
69.63       14. 157.79   0.22  2.197E-02
74.63      758.   6.52   0.86  2.581E-02
77.06     1440.   3.72   0.86  2.757E-02
79.25      112.  34.97   0.86  2.908E-02
87.10      607.   6.81   0.87  3.393E-02
89.92      209.  16.49   0.88  3.546E-02
92.45       66.  57.80   0.88  3.718E-02    92.59   4.343  1.395E+00 Th234 

93.35   4.100  1.464E+00 Ac228 
93.35   5.760  1.042E+00 U235  
92.59   4.343  1.395E+00 Th234 

92.45       66.  57.80   0.88  3.718E-02    92.59   4.343  1.395E+00 Th234 
93.35   4.100  1.464E+00 Ac228 
93.35   5.760  1.042E+00 U235  

92.53       40. 100.94   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  8.995E-01 Ac228 
93.35   5.760  6.402E-01 U235  

99.38       47.  53.10   0.37  3.982E-02
122.92       16. 252.68   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  3.001E-02 Eu154 
131.30        5. 796.75   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
131.77       43.  63.87   0.43  4.726E-02
143.77       19. 225.49   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
177.91       69.  49.37   0.36  4.715E-02
186.23      905.   6.15   1.12  4.658E-02   185.72  57.000  1.158E+00 U235  

186.21   3.555  1.858E+01 Ra226 
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
213.83       32.  81.97   0.74  4.428E-02
238.55      337.  10.39   1.03  4.203E-02   238.63  43.600  6.110E-01 Pb212 
242.01     1516.   3.16   1.04  4.172E-02   242.00   7.268  1.700E+01 Pb214 
244.89       20. 140.40   1.04  4.146E-02
258.84      103.  28.20   0.65  4.022E-02
295.24     3390.   2.05   1.10  3.721E-02   295.22  18.414  1.680E+01 Pb214 
300.52       12. 230.99   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.42       85.  34.76   1.13  3.412E-02   338.32  11.400  7.388E-01 Ac228 
343.76       32.  88.49   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.201E-01 Eu152 
352.00     5807.   1.44   1.12  3.324E-02   351.93  35.600  1.666E+01 Pb214 
389.14       29.  61.81   0.76  3.108E-02
583.02      125.  19.87   1.10  2.358E-02   583.19  85.000  2.121E-01 Tl208 
609.27     4694.   1.57   1.36  2.288E-02   609.31  45.490  1.530E+01 Bi214 
661.49       73.  24.43   0.43  2.162E-02   661.66  84.990  1.346E-01 Cs137 
665.47      132.  13.76   1.24  2.153E-02
720.45        8. 165.70   1.47  2.033E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  6.698E-02 Eu154 
727.16       33.  48.51   1.47  2.025E-02   727.33   6.650  8.324E-01 Bi212 
768.32      450.   7.62   1.59  1.950E-02
777.18       15. 100.08   1.51  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.986E-01 Eu152 
785.99       93.  20.09   1.51  1.921E-02   785.37   1.110  1.476E+01 Bi212 
806.01      120.  20.62   0.56  1.887E-02
860.91       34.  46.64   1.57  1.803E-02   860.53  12.400  5.166E-01 Tl208 
878.72       11. 134.17   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.04      119.  17.25   1.71  1.732E-02   911.20  26.200  8.915E-01 Ac228 
934.01      262.  10.05   1.74  1.702E-02
964.36       32.  52.81   1.63  1.664E-02   964.08  14.500  4.505E-01 Eu152 

964.08  14.500  4.505E-01 Eu152 
968.88       90.  22.23   0.30  1.658E-02   968.96  15.900  1.158E+00 Ac228 

1007.46       13.  78.76   1.66  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  1.578E-01 Eu154 

1120.28     1068.   3.56   1.66  1.494E-02  1120.29  14.910  1.626E+01 Bi214 
1238.17      379.   6.85   1.75  1.386E-02
1332.19        1. 786.71   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.28      132.  12.51   1.85  1.255E-02  1408.01  20.850  1.727E+00 Eu152 

1408.01  20.850  1.727E+00 Eu152 
1460.80      364.   6.50   1.38  1.219E-02  1460.82  10.550  9.126E+00 K40   
1620.88        3. 257.11   1.92  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1729.71      198.   8.26   0.87  1.058E-02
1764.58      893.   3.70   1.94  1.039E-02  1764.49  15.310  1.902E+01 Bi214 

293 of 513



ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.18       104.        20. 0.000E+00  139.40   0.000  -      
186.56    46.58       397.        61. 1.976E+04   95.87   0.734 PB-210  sM
278.65    69.63       294.        14. 6.145E+02  315.58   0.217  -      sc
298.65    74.63      1094.       584. 2.261E+04   18.74   0.841  -       M
308.36    77.06      1019.      1203. 4.365E+04    9.76   0.967  -       M
317.11    79.25       528.        43. 1.469E+03  151.52   0.480 TH-227   c
348.46    87.10       711.       589. 1.735E+04   16.27   1.008  -       M
359.72    89.92       562.       185. 5.227E+03   39.03   1.078  -      sM
397.53    99.38       326.        47. 1.190E+03  106.20   0.369 AC-228  s 
527.00   131.77       387.        38. 8.128E+02  148.32   0.429 TH-228  sc
711.40   177.91       493.        69. 1.459E+03   98.74   0.364  -      s 
854.93   213.83       328.        32. 7.228E+02  163.94   0.739  -      sc
979.00   244.87       239.        22. 5.210E+02  202.11   0.000  -      sc

1034.84   258.84       340.       103. 2.571E+03   56.41   0.653 PB-214  s 
1555.71   389.14       149.        29. 9.201E+02  123.61   0.761  -      s 
2660.56   665.47        73.       132. 6.126E+03   27.51   1.243 BI-214   M
3071.90   768.32       168.       450. 2.306E+04   15.23   1.592 BI-214   M
3222.64   806.01       116.       120. 6.387E+03   41.23   0.562 BI-214  sM
3734.66   934.01       102.       262. 1.537E+04   20.11   1.738 BI-214    
4951.64  1238.17        75.       379. 2.731E+04   13.70   1.751 BI-214    
6919.40  1729.71        15.       198. 1.874E+04   16.51   0.865 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    370.18    92.53       808.        40.     0.015   201.89   0.878 
Ac-228    373.45    93.35       686.        66.     0.024   115.60   0.879D
U-235     373.45    93.35       686.        66.     0.024   115.60   0.879D
Eu-154    491.61   122.92       847.        16.     0.006   505.37   0.912s
Pa-234    525.10   131.30       863.         5.     0.002  1593.50   0.921 
U-235     574.94   143.77       880.        19.     0.007   450.97   0.934s
U-235     657.48   164.42       813.       -42.    -0.016   192.50   0.956 
U-235     742.59   185.72      1363.        95.     0.035   108.99   0.979D
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    744.55   186.21       610.       801.     0.297    11.23   0.980D
U-235     820.91   205.32       873.        -7.    -0.003  1180.71   1.000 
Pb-212    953.65   238.53       552.       334.     0.124    24.51   1.095 
Pb-214    967.48   241.99       517.      1481.     0.549     7.24   1.011 
Tl-208   1104.98   276.39       583.       -61.    -0.023   114.75   1.074s
Pb-214   1180.33   295.24       498.      3386.     1.254     4.10   1.100 
Pb-212   1201.42   300.52       509.        12.     0.004   461.99   1.097s
Ac-228   1352.95   338.42       413.        85.     0.031    69.51   1.135s
Eu-152   1374.28   343.76       374.        32.     0.012   176.98   1.141s
Pb-214   1407.22   352.00       384.      5799.     2.148     2.88   1.124 
Pa-234   2271.55   568.19       187.       -10.    -0.004   373.72   1.345s
Tl-208   2330.86   583.02       164.       125.     0.046    39.74   1.098 
Bi-214   2435.83   609.27       202.      4682.     1.734     3.14   1.358 
Cs-137   2644.66   661.49        86.        73.     0.027    48.86   0.433s
Eu-154   2880.44   720.45        83.         8.     0.003   331.39   1.468s
Bi-212   2907.25   727.16       111.        33.     0.012    97.01   1.471s
Eu-152   3107.34   777.18        99.        15.     0.005   200.15   1.509s
Bi-212   3142.57   785.99       127.        93.     0.034    40.18   1.514 
Tl-208   3442.23   860.91       108.        34.     0.013    93.28   1.566 
Eu-154   3484.35   871.44       112.        -6.    -0.002   545.27   1.575s
Pa-234   3513.48   878.72        97.        11.     0.004   268.33   1.579 
Pa-234   3531.63   883.26       125.        -4.    -0.001   862.43   1.581s
Ac-228   3642.76   911.04        91.       119.     0.044    34.49   1.708s
Pa-234   3784.60   946.49       126.        -3.    -0.001  1173.97   1.622s
Eu-152   3856.07   964.36       125.        32.     0.012   105.61   1.633s
Ac-228   3874.17   968.88        81.        90.     0.033    44.45   0.297s
Eu-154   3983.80   996.29       101.       -11.    -0.004   266.13   1.653s
Eu-154   4028.49  1007.46        48.        13.     0.005   157.51   1.658s
Eu-152   4443.71  1111.24        79.        -4.    -0.002   580.45   1.718s
Bi-214   4479.92  1120.28        96.      1065.     0.394     7.13   1.658 
Co-60    4691.92  1173.27        90.        -5.    -0.002   508.54   1.750s
Eu-154   5089.94  1272.72        52.        -1.    -0.001  1450.06   1.797s
Co-60    5327.95  1332.19        58.         1.     0.001  1573.43   1.822s
Eu-152   5632.49  1408.28        71.       132.     0.049    25.02   1.851s
K-40     5842.76  1460.80        57.       345.     0.128    13.00   1.376s
Bi-212   6483.64  1620.88        35.         3.     0.001   514.22   1.916 
Bi-214   7059.04  1764.58        41.       890.     0.330     7.39   1.936 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/9/2013 11:02:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.3820E-01                                      5.12E+12             
911.20 8.915E-01 @(P 1.666E-01 1.72E+01 2.62E+01 G  
968.96 1.158E+00  (  2.708E-01 2.22E+01 1.59E+01 G  
338.32 7.388E-01 ?(P 4.139E-01 3.48E+01 1.14E+01 G  

Energy duplication    
93.35 1.464E+00     1.361E+00 5.78E+01 4.10E+00 XA 

Am-241   I  -1.6930E-02                                      1.58E+05             
59.54-1.693E-02 %(  4.769E-01 1.71E+03 3.59E+01 G  

Bi-212   N   2.8252E+00                                      5.12E+12             
727.33 8.324E-01 ?(  6.209E-01 4.85E+01 6.65E+00 G  
785.37 1.476E+01  (  4.182E+00 2.01E+01 1.11E+00 G  

1620.74 6.679E-01 -   2.764E+00 2.57E+02 1.51E+00 G  

Bi-214   N   1.5298E+01                                      5.84E+05             
609.31 1.530E+01  (P 1.083E-01 1.57E+00 4.55E+01 G  

1120.29 1.626E+01 + P 3.488E-01 3.56E+00 1.49E+01 G  
1764.49 1.902E+01 + P 3.182E-01 3.70E+00 1.53E+01 G  

Co-60    T   3.5994E-03                                      1.93E+03             
1332.49 3.599E-03 ?(  4.638E-02 7.87E+02 1.00E+02 G  
1173.23-1.277E-02 +   5.272E-02 2.54E+02 9.98E+01 G  

Cs-137   I   1.3461E-01                                      1.10E+04             
661.66 1.346E-01  (  4.016E-02 2.44E+01 8.50E+01 G  

Eu-152   I   6.4493E-01                                      4.94E+03             
344.28 1.201E-01 ?(  1.715E-01 8.85E+01 2.66E+01 G  
121.78-5.897E-04 %   1.677E-01 1.73E+04 2.84E+01 G  
778.90 1.986E-01 ?(  3.160E-01 1.00E+02 1.30E+01 G  
964.08 4.505E-01 ?(  3.692E-01 5.28E+01 1.45E+01 G  

1112.08-7.426E-02 -   3.502E-01 2.90E+02 1.34E+01 G  
1408.01 1.727E+00  (  2.560E-01 1.25E+01 2.09E+01 G  

Eu-154   I   4.7616E-02                                      3.14E+03             
873.18-8.754E-02 ?(  3.884E-01 2.73E+02 1.22E+01 G  
123.07 3.001E-02 ?(  1.243E-01 2.53E+02 4.04E+01 G  

1274.43-1.021E-02 &   1.212E-01 7.25E+02 3.49E+01 G  
723.30 6.698E-02 ?(  1.786E-01 1.66E+02 2.00E+01 G  

1004.72 1.578E-01 ?(  1.919E-01 7.88E+01 1.79E+01 G  
996.25-2.195E-01 +   4.686E-01 1.33E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.1259E+00                                      4.57E+11             
1460.82 9.126E+00  (P 4.646E-01 6.50E+00 1.06E+01 G  

Pa-234   N   8.4489E-02                                      1.63E+12             
131.30 2.067E-02  (  2.709E-01 7.97E+02 1.82E+01 G  
569.50-1.601E-01 &   4.861E-01 1.87E+02 9.30E+00 G  
946.00-4.052E-02 +   3.898E-01 5.87E+02 1.35E+01 G  
880.52 1.951E-01  (  4.199E-01 1.34E+02 1.05E+01 G  
883.24-7.317E-02 &   5.160E-01 4.31E+02 9.70E+00 G  

Pb-212   N   6.2034E-01                                      5.12E+12             
238.63 6.203E-01  (P 1.016E-01 1.23E+01 4.36E+01 G  
300.09 3.417E-01 & P 1.527E+00 2.31E+02 3.18E+00 G  

Pb-214   N   1.6698E+01                                      5.84E+05             
351.93 1.666E+01  (P 1.312E-01 1.44E+00 3.56E+01 G  
295.22 1.680E+01  (P 2.580E-01 2.05E+00 1.84E+01 G  
242.00 1.661E+01  (P 5.941E-01 3.62E+00 7.27E+00 G  

Ra-226   N   1.6447E+01                                      5.84E+05             
Derived Ave Activity  

186.21 1.645E+01 }(  1.182E+00 5.61E+00 3.56E+00 G  

Th-234   N   4.9245E-01                                      1.63E+12             
63.30 6.953E-02 &(  3.467E+00 3.03E+03 3.75E+00 G  
92.59 8.576E-01  (  1.409E+00 1.01E+02 4.34E+00 G  

Tl-208   N   2.1212E-01                                      5.12E+12             
583.19 2.121E-01  (  5.063E-02 1.99E+01 8.50E+01 G  
277.37-8.136E-01 -   7.497E-01 5.74E+01 6.60E+00 G  
860.53 5.166E-01 +   3.691E-01 4.66E+01 1.24E+01 G  

U-235    N   1.2109E-01                                      2.57E+11             
143.77 1.211E-01 ?(  4.475E-01 2.25E+02 1.09E+01 G  
205.32-1.067E-01 &   1.036E+00 5.90E+02 5.02E+00 G  
163.36-5.932E-01 +   9.286E-01 9.62E+01 5.08E+00 G  
185.72 1.211E-01 }   1.101E-01 5.45E+01 5.70E+01 G  

Energy duplication    
93.35 1.042E+00 &   9.691E-01 5.78E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509_005.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.53       808.        40.     0.015   201.89   8.576E-01   
Eu-154     122.92       847.        16.     0.006   505.37   3.001E-02   
Eu-152     343.76       374.        32.     0.012   176.98   1.201E-01   
Eu-154     720.45        83.         8.     0.003   331.39   6.698E-02   
Eu-152     777.18        99.        15.     0.005   200.15   1.986E-01   
Eu-154     871.44       112.        -6.    -0.002   545.27  -8.754E-02   
Eu-152     964.36       125.        32.     0.012   105.61   4.505E-01   
Eu-154     996.29       101.       -11.    -0.004   266.13  -2.195E-01   
Eu-154    1007.46        48.        13.     0.005   157.51   1.578E-01   
Eu-152    1111.24        79.        -4.    -0.002   580.45  -7.426E-02   
Co-60     1173.27        90.        -5.    -0.002   508.54  -1.277E-02   
Eu-154    1272.72        52.        -1.    -0.001  1450.06  -1.021E-02   
Co-60     1332.19        58.         1.     0.001  1573.43   3.599E-03   
Eu-152    1408.28        71.       132.     0.049    25.02   1.727E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.3820E-01    9.3820E-01   2.8502E-01    2.9299E-01  1.666E-01
Am-241 #A   -1.6928E-02   -1.6930E-02   5.7936E-01    5.7936E-01  4.769E-01
Bi-212       2.8252E+00    2.8252E+00   1.1351E+00    1.1443E+00  6.209E-01
Bi-214       1.5298E+01    1.5298E+01   4.8103E-01    8.3920E-01  1.083E-01
Co-60  #A    3.5632E-03    3.5994E-03   5.6634E-02    5.6635E-02  4.638E-02
Cs-137       1.3437E-01    1.3461E-01   6.5765E-02    6.6047E-02  4.016E-02
Eu-152 #C    6.4239E-01    6.4493E-01   1.6136E-01    1.6432E-01  1.715E-01
Eu-154 #A    4.7321E-02    4.7616E-02   7.5001E-02    7.5042E-02  3.884E-01
K-40   #     9.1259E+00    9.1259E+00   1.2523E+00    1.3334E+00  4.646E-01
Pa-234 #A    8.4489E-02    8.4489E-02   2.2671E-01    2.2768E-01  2.709E-01
Pb-212       6.2034E-01    6.2034E-01   1.5555E-01    1.6190E-01  1.016E-01
Pb-214       1.6698E+01    1.6698E+01   4.8221E-01    9.1775E-01  1.312E-01
Ra-226       1.6447E+01    1.6447E+01   1.8464E+00    2.0717E+00  1.182E+00
Th-234 #A    4.9245E-01    4.9245E-01   9.9420E-01    9.9529E-01  3.467E+00
Tl-208       2.1212E-01    2.1212E-01   8.4303E-02    8.5388E-02  5.063E-02
U-235   A    1.2109E-01    1.2109E-01   5.4609E-01    5.4614E-01  4.475E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  883.1 to  2035.5 keV)     6.230E+01  pCi/g         
Total Decayed Activity (  883.1 to  2035.5 keV) 6.2300331E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244631                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/11/13 08:24                
Lab ID:          QC683646                      Analyzed:        05/03/13 14:03                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   312.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197231                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.01521 U        0.09119        0.07338           0.9    
Bismuth-212                         -0.005712 U       0.2854         0.2062                   
Bismuth-214                          0.009904 U       0.03417        0.02993                  
Cesium-137                          -0.002459 U       0.01765        0.01414           0.07   
Cobalt-60                           -0.0007451 U      0.001394       0.01743           0.03   
Europium-152                         0.005068 U       0.05248        0.03482           0.1    
Europium-154                         0.01766 U        0.04205        0.1398            0.2    
Lead-212                             0.02119          0.03066        0.01948                  
Lead-214                             0.001515 U       0.007094       0.03302                  
Potassium-40                        -0.1735 U         0.7423         0.2948                   
Protactinium-234                     0.008569 U       0.02034        0.05057                  
Radium-226 (By Bismuth-214)          0.009904 U       0.03417        0.02993           0.2    
Thallium-208                         0.002833 U       0.006954       0.01503                  
Thorium-232 (By Actinium-228)        0.03489 U        0.05358        0.04857           0.9    
Thorium-234                          0.01273 U        0.2541         0.5707                   
Uranium-235                          0.03511 U        0.1030         0.08149           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244631 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : QC683646                                                       

Seqnum : 1533177587005.3                               Matrix        : Soil                                                           

File   : 4_20130503_005                                Batch         : 197231                       Time      : 03-MAY-2013 14:03     

Cal    : 04-MAY-2013 15:05:07,05-MAR-2013 18:53:13     Caldate       : 04-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.62 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.01521       0.07338  0.9   .091187       .091194       u    
Bismuth-212                     -0.005712     0.2062         .28537        .28537        u    
Bismuth-214                     0.009904      0.02993        .034173       .034176       u    
Cesium-137                      -0.002459     0.01414  0.07  .017653       .017654       u    
Cobalt-60                       -0.0007451    0.01743  0.03  .0013938      .0013943      u    
Europium-152                    0.005068      0.03482  0.1   .052476       .052477       u    
Europium-154                    0.01766       0.1398   0.2   .042046       .042056       u    
Lead-212                        0.02119       0.01948        .030657       .030696       u    
Lead-214                        0.001515      0.03302        .007094       .0070944      u    
Potassium-40                    -0.1735       0.2948         .74228        .74233        u    
Protactinium-234                0.008569      0.05057        .020336       .020447       u    
Radium-226 (By Bismuth-214)     0.009904      0.02993  0.2   .034173       .034176       u    
Thallium-208                    0.002833      0.01503        .0069537      .0069561      u    
Thorium-232 (By Actinium-228)   0.03489       0.04857  0.9   .053578       .053638       u    
Thorium-234                     0.01273       0.5707         .25409        .25409        u    
Uranium-235                     0.03511       0.08149  0.18  .10296        .10299        u    

u=use  

Page 1 of 1                                                                                                           1533177587005.3
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC683646, 197231, BLANK 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130503_005
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/11/2013 08:24           Live Time: 2700   sec

Acquisition Time: 5/3/2013 14:03:45         Real Time: 2704   sec
Analysis Time: 5/4/2013 15:31            Dead Time: 0.14   %

Analysis Quantity: 3.126E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.489E-02      5.358E-02      5.364E-02      4.857E-02
Am-241    #AB    1.521E-02      9.119E-02      9.119E-02      7.338E-02
Bi-212    #AB   -5.712E-03      2.854E-01      2.854E-01      2.062E-01
Bi-214    #AB    9.904E-03      3.417E-02      3.418E-02      2.993E-02
Co-60     #AB   -7.451E-04      1.394E-03      1.394E-03      1.743E-02
Cs-137    #AB   -2.459E-03      1.765E-02      1.765E-02      1.414E-02
Eu-152    #AB    5.068E-03      5.248E-02      5.248E-02      3.482E-02
Eu-154    #AB    1.766E-02      4.205E-02      4.206E-02      1.398E-01
K-40      #AB   -1.735E-01      7.423E-01      7.423E-01      2.948E-01
Pa-234    #AB    8.569E-03      2.034E-02      2.045E-02      5.057E-02
Pb-212    #      2.119E-02      3.066E-02      3.070E-02      1.948E-02
Pb-214    #AB    1.515E-03      7.094E-03      7.094E-03      3.302E-02
Ra-226    #AB    4.434E-03      3.153E-01      3.153E-01      2.593E-01
Th-234    #AB    1.273E-02      2.541E-01      2.541E-01      5.707E-01
Tl-208    #AB    2.833E-03      6.954E-03      6.956E-03      1.503E-02
U-235     #AB    3.511E-02      1.030E-01      1.030E-01      8.149E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.691E-01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  5/4/2013 15:31:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_005.An1               

Sample description                                             
QC683646, 197231, BLANK                                         

Spectrum Filename: C:\User\SPC\Det4\4_20130503_005.An1

Acquisition information
Start time:                 5/3/2013 14:03:45
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/4/2013 15:05:07
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.212E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1262E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1262E+02) = 

8.6453E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 08:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.01    59.19        26.         2.     0.001   599.49   0.799s
Th-234    373.06    93.23        29.         1.     0.000  1996.29   0.833s
Ac-228    373.55    93.35        25.         3.     0.001   485.20   0.834D
U-235     373.55    93.35        25.         3.     0.001   485.20   0.834D
Eu-154    492.34   123.07        28.        -1.     0.000  1235.09   0.864s
Pa-234    524.35   131.08        37.        -6.    -0.002   285.65   0.873s
U-235     575.65   143.91        36.         6.     0.002   293.25   0.885s
U-235     649.54   162.40        26.        -5.    -0.002   284.08   0.905 
U-235     742.58   185.68        35.         4.     0.001   474.61   0.927s
U-235     820.91   205.27        25.        -2.    -0.001   615.78   0.947s
Pb-212    955.21   238.87        24.        10.     0.004   101.36   0.980s
Pb-214    965.97   241.57        28.         3.     0.001   468.34   0.983s
Tl-208   1108.68   277.27        26.        -4.    -0.002   384.50   1.018s
Pb-214   1180.12   295.14        34.        -6.    -0.002   574.67   1.036s
Pb-212   1201.53   300.49        18.         3.     0.001   295.41   1.040s
Ac-228   1356.52   339.26        19.        -1.     0.000  1627.27   1.077s
Pb-214   1406.56   351.78        29.        -2.    -0.001   537.35   1.091s
Pa-234   2278.50   569.86        14.         5.     0.002   237.30   1.294s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2440.70   610.42        18.         3.     0.001   105.68   1.330s
Cs-137   2640.29   660.33        12.        -1.    -0.001   717.98   1.376s
Tl-208   3440.70   860.46        10.         4.     0.001   245.43   1.547s
Pa-234   3520.35   880.38        13.         1.     0.000  1710.44   1.564s
Pa-234   3528.33   882.37        14.        -2.    -0.001   484.38   1.566s
Ac-228   3644.36   911.38         9.         6.     0.002   153.55   1.589s
Pa-234   3780.19   945.33        12.        -3.    -0.001   307.47   1.617s
Eu-152   3861.08   965.56        14.         1.     0.000  1035.44   1.632s
Ac-228   3875.26   969.10        18.         2.     0.001   791.33   1.636s
Eu-154   4027.26  1007.10        15.        -4.    -0.002   276.38   1.665s
Co-60    4691.96  1173.24         3.         3.     0.001   222.54   1.796s
Eu-154   5100.50  1275.34         7.         4.     0.001   238.04   1.871s
Co-60    5322.82  1330.89         9.        -3.    -0.001   300.76   1.913s
K-40     5844.42  1461.22        26.        -7.    -0.003   135.53   2.003s
Bi-214   7057.43  1764.25         7.        -1.     0.000   203.84   2.200s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.4893E-02                                      5.12E+12             
911.20 4.477E-02 ?(  4.857E-02 7.68E+01 2.62E+01 G  
968.96 1.861E-02 ?(  1.188E-01 3.96E+02 1.59E+01 G  
338.32-6.206E-03 -   8.238E-02 8.14E+02 1.14E+01 G  

Energy duplication    
93.35 5.963E-02 ?   2.315E-01 2.43E+02 4.10E+00 XA 

Am-241   I   1.5211E-02                                      1.58E+05             
59.54 1.521E-02 ?(  7.339E-02 3.00E+02 3.59E+01 G  

Bi-212   N  -5.7119E-03                                      5.12E+12             
727.33-5.712E-03 &(P 2.062E-01 2.11E+02 6.65E+00 G  
785.37-8.746E-02 % P 3.458E-01 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 +   4.380E-01 1.00E+03 1.51E+00 G  

Bi-214   N   9.9037E-03                                      5.84E+05             
609.31 9.904E-03 ?(P 2.993E-02 5.28E+01 4.55E+01 G  

1120.29 0.000E+00 -   3.320E-02 1.00E+03 1.49E+01 G  
1764.49-1.709E-02 + P 1.239E-01 1.02E+02 1.53E+01 G  

Co-60    T  -7.4510E-04                                      1.93E+03             
1332.49-7.597E-03 ?(  1.743E-02 1.50E+02 1.00E+02 G  
1173.23 6.116E-03 ?(  9.426E-03 1.11E+02 9.98E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -2.4587E-03                                      1.10E+04             
661.66-2.459E-03 ?(  1.414E-02 3.59E+02 8.50E+01 G  

Eu-152   I   5.0680E-03                                      4.94E+03             
344.28 2.700E-04 &(  3.482E-02 7.84E+03 2.66E+01 G  
121.78-5.096E-04 &   2.872E-02 3.43E+03 2.84E+01 G  
778.90 1.928E-03 %   1.004E-01 3.17E+03 1.30E+01 G  
964.08 1.387E-02 &(  1.162E-01 5.18E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.254E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.115E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.7664E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.398E-01 1.00E+03 1.22E+01 G  
123.07-2.008E-03 +   2.021E-02 6.18E+02 4.04E+01 G  

1274.43 2.382E-02 &(  4.179E-02 1.19E+02 3.49E+01 G  
723.30-3.269E-03 &   6.944E-02 1.30E+03 2.00E+01 G  

1004.72-4.727E-02 +   1.008E-01 1.38E+02 1.79E+01 G  
996.25 0.000E+00 -   4.349E-02 1.00E+03 1.05E+01 G  

K-40     N  -1.7349E-01                                      4.57E+11             
1460.82-1.735E-01 ?(P 2.948E-01 6.78E+01 1.06E+01 G  

Pa-234   N   8.5694E-03                                      1.63E+12             
131.30-2.238E-02 ?(  5.057E-02 1.43E+02 1.82E+01 G  
569.50 6.737E-02 &(  1.215E-01 1.19E+02 9.30E+00 G  
946.00-4.783E-02 +   1.134E-01 1.54E+02 1.35E+01 G  
880.52 1.013E-02 ?(  1.411E-01 8.55E+02 1.05E+01 G  
883.24-4.129E-02 +   1.583E-01 2.42E+02 9.70E+00 G  

Pb-212   N   2.1191E-02                                      5.12E+12             
238.63 1.729E-02 ?(P 1.948E-02 5.07E+01 4.36E+01 G  
300.09 7.464E-02  (P 2.663E-01 1.48E+02 3.18E+00 G  

Pb-214   N   1.5147E-03                                      5.84E+05             
351.93-5.032E-03 ?(P 3.302E-02 2.69E+02 3.56E+01 G  
295.22-2.671E-02 + P 6.127E-02 2.87E+02 1.84E+01 G  
242.00 3.358E-02 ?(  1.259E-01 2.34E+02 7.27E+00 G  

Ra-226   N   4.4338E-03                                      5.84E+05             
186.21 4.434E-03 &(  2.593E-01 3.56E+03 3.56E+00 G  

Th-234   N   1.2728E-02                                      1.63E+12             
63.30 1.074E-02 %(  5.707E-01 3.23E+03 3.75E+00 G  
92.59 1.444E-02 ?(  2.359E-01 9.98E+02 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   2.8333E-03                                      5.12E+12             
583.19-4.980E-03 %(P 1.503E-02 5.17E+02 8.50E+01 G  
277.37-5.292E-02 + P 1.449E-01 1.92E+02 6.60E+00 G  
860.53 5.640E-02 ?(  1.041E-01 1.23E+02 1.24E+01 G  

U-235    N   3.5111E-02                                      2.57E+11             
143.77 3.511E-02 &(  8.149E-02 1.47E+02 1.09E+01 G  
205.32-3.192E-02 +   1.582E-01 3.08E+02 5.02E+00 G  
163.36-6.767E-02 +   1.509E-01 1.42E+02 5.08E+00 G  
185.72 4.180E-03 -   1.594E-02 2.37E+02 5.70E+01 G  

Energy duplication    
93.35 4.244E-02 ?   1.648E-01 2.43E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.19        26.         2.     0.001   599.49   1.521E-02   
Th-234      93.23        29.         1.     0.000  1996.29   1.444E-02   
Ac-228      93.35        25.         3.     0.001   485.20   5.963E-02   
U-235       93.35        25.         3.     0.001   485.20   4.244E-02   
Eu-154     123.07        28.        -1.     0.000  1235.09  -2.008E-03   
Pa-234     131.08        37.        -6.    -0.002   285.65  -2.238E-02   
U-235      143.91        36.         6.     0.002   293.25   3.511E-02   
U-235      162.40        26.        -5.    -0.002   284.08  -6.767E-02   
U-235      185.68        35.         4.     0.001   474.61   4.180E-03   
U-235      205.27        25.        -2.    -0.001   615.78  -3.192E-02   
Pb-212     238.87        24.        10.     0.004   101.36   1.729E-02  P
Pb-214     241.57        28.         3.     0.001   468.34   3.358E-02   
Tl-208     277.27        26.        -4.    -0.002   384.50  -5.292E-02  P
Pb-214     295.14        34.        -6.    -0.002   574.67  -2.671E-02  P
Pb-212     300.49        18.         3.     0.001   295.41   7.464E-02  P
Ac-228     339.26        19.        -1.     0.000  1627.27  -6.206E-03   
Pb-214     351.78        29.        -2.    -0.001   537.35  -5.032E-03  P
Pa-234     569.86        14.         5.     0.002   237.30   6.737E-02   
Bi-214     610.42        18.         3.     0.001   105.68   9.904E-03  P
Cs-137     660.33        12.        -1.    -0.001   717.98  -2.459E-03   
Tl-208     860.46        10.         4.     0.001   245.43   5.640E-02   
Pa-234     880.38        13.         1.     0.000  1710.44   1.013E-02   
Pa-234     882.37        14.        -2.    -0.001   484.38  -4.129E-02   
Ac-228     911.38         9.         6.     0.002   153.55   4.477E-02   
Pa-234     945.33        12.        -3.    -0.001   307.47  -4.783E-02   
Eu-152     965.56        14.         1.     0.000  1035.44   1.387E-02   
Ac-228     969.10        18.         2.     0.001   791.33   1.861E-02   
Eu-154    1007.10        15.        -4.    -0.002   276.38  -4.727E-02   
Co-60     1173.24         3.         3.     0.001   222.54   6.116E-03   
Eu-154    1275.34         7.         4.     0.001   238.04   2.382E-02   
Co-60     1330.89         9.        -3.    -0.001   300.76  -7.597E-03   
K-40      1461.22        26.        -7.    -0.003   135.53  -1.735E-01  P
Bi-214    1764.25         7.        -1.     0.000   203.84  -1.709E-02  P

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.4893E-02    3.4893E-02   5.3578E-02    5.3638E-02  4.857E-02
Am-241 #A    1.5209E-02    1.5211E-02   9.1187E-02    9.1194E-02  7.338E-02
Bi-212 #A   -5.7119E-03   -5.7119E-03   2.8537E-01    2.8537E-01  2.062E-01
Bi-214 #A    9.9034E-03    9.9037E-03   3.4173E-02    3.4176E-02  2.993E-02
Co-60  #A   -7.3916E-04   -7.4510E-04   1.3938E-03    1.3943E-03  1.743E-02
Cs-137 #A   -2.4553E-03   -2.4587E-03   1.7653E-02    1.7654E-02  1.414E-02
Eu-152 #A    5.0522E-03    5.0680E-03   5.2476E-02    5.2477E-02  3.482E-02
Eu-154 #A    1.7577E-02    1.7664E-02   4.2046E-02    4.2056E-02  1.398E-01
K-40   #A   -1.7349E-01   -1.7349E-01   7.4228E-01    7.4233E-01  2.948E-01
Pa-234 #A    8.5694E-03    8.5694E-03   2.0336E-02    2.0447E-02  5.057E-02
Pb-212 #C    2.1191E-02    2.1191E-02   3.0657E-02    3.0696E-02  1.948E-02
Pb-214 #A    1.5147E-03    1.5147E-03   7.0940E-03    7.0944E-03  3.302E-02
Ra-226 #A    4.4337E-03    4.4338E-03   3.1528E-01    3.1528E-01  2.593E-01
Th-234 #A    1.2728E-02    1.2728E-02   2.5409E-01    2.5409E-01  5.707E-01
Tl-208 #A    2.8333E-03    2.8333E-03   6.9537E-03    6.9561E-03  1.503E-02
U-235  #A    3.5111E-02    3.5111E-02   1.0296E-01    1.0299E-01  8.149E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

315 of 513



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:38:43

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1060 +0.250280*Channel -5.40392e-008*Channel**2

FWHM (ch) =   3.1697 +0.001018*Channel -4.18213e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.61      121.78   121.88 -0.08%      0.91     0.91   -1.06%
977.30      244.70   244.65  0.02%      1.05     1.03    1.88%

1375.07      344.28   344.16  0.04%      1.11     1.12   -0.82%
3114.15      778.90   778.99 -0.01%      1.48     1.48   -0.04%
3854.78      964.08   964.08  0.00%      1.62     1.62   -0.06%
5632.10     1408.01  1407.99  0.00%      1.89     1.89    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        

331 of 513



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:21:33

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0752 +0.250265*Channel -5.2192e-008*Channel**2

FWHM (ch) =   3.1949 +0.000968*Channel -3.45569e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.75      121.78   121.88 -0.08%      0.90     0.92   -2.01%
977.51      244.70   244.66  0.01%      1.05     1.03    2.50%

1375.23      344.28   344.15  0.04%      1.11     1.12   -0.43%
3114.39      778.90   778.99 -0.01%      1.47     1.47    0.34%
3855.03      964.08   964.08  0.00%      1.59     1.60   -0.79%
5632.33     1408.01  1407.99  0.00%      1.89     1.88    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/3/2013  Time: 07:39:50

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1100 +0.250263*Channel -3.82812e-008*Channel**2

FWHM (ch) =   3.0618 +0.001057*Channel -4.39491e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.97      121.78   121.75  0.03%      0.89     0.89    0.27%
978.34      244.70   244.69  0.00%      1.00     1.01   -1.63%

1376.63      344.28   344.34 -0.02%      1.13     1.11    1.55%
3114.21      778.90   778.89  0.00%      1.48     1.48   -0.30%
3854.91      964.08   964.06  0.00%      1.62     1.62    0.01%
5631.47     1408.01  1408.02 -0.00%      1.90     1.90    0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        

351 of 513



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:22:26

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0984 +0.250252*Channel -3.74842e-008*Channel**2

FWHM (ch) =   3.1255 +0.001068*Channel -4.39912e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.95      121.78   121.75  0.02%      0.91     0.91   -0.31%
978.34      244.70   244.70  0.00%      1.05     1.03    1.33%

1376.60      344.28   344.33 -0.01%      1.12     1.13   -0.70%
3114.26      778.90   778.89  0.00%      1.48     1.51   -2.03%
3855.01      964.08   964.07  0.00%      1.68     1.65    1.95%
5631.56     1408.01  1408.02 -0.00%      1.93     1.93   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/9/2013  Time: 07:28:01

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1064 +0.250270*Channel -3.96615e-008*Channel**2

FWHM (ch) =   3.0859 +0.001169*Channel -7.11956e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.74  0.03%      0.90     0.91   -1.38%
978.34      244.70   244.70 -0.00%      1.04     1.04   -0.15%

1376.59      344.28   344.34 -0.02%      1.15     1.14    1.19%
3114.15      778.90   778.89  0.00%      1.56     1.51    3.17%
3854.87      964.08   964.06  0.00%      1.57     1.63   -3.98%
5631.48     1408.01  1408.02 -0.00%      1.86     1.85    0.73%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/4/2013  Time: 15:05:07

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1184 +0.250229*Channel -3.21199e-008*Channel**2

FWHM (ch) =   2.9453 +0.001049*Channel -3.08872e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.02%      0.86     0.86   -0.56%
978.74      244.70   244.76 -0.03%      0.99     0.99    0.84%

1376.38      344.28   344.23  0.01%      1.08     1.08    0.08%
3114.62      778.90   778.94 -0.00%      1.46     1.48   -1.39%
3855.05      964.08   964.05  0.00%      1.65     1.63    1.13%
5631.47     1408.01  1408.02 -0.00%      1.96     1.97   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/6/2013  Time: 07:35:56

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1211 +0.250230*Channel -3.19812e-008*Channel**2

FWHM (ch) =   2.8896 +0.001165*Channel -5.75481e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.02%      0.86     0.86   -0.45%
978.73      244.70   244.75 -0.02%      0.99     0.99   -0.93%

1376.39      344.28   344.23  0.01%      1.11     1.10    1.27%
3114.65      778.90   778.95 -0.01%      1.51     1.49    1.44%
3855.01      964.08   964.04  0.00%      1.60     1.63   -1.84%
5631.44     1408.01  1408.02 -0.00%      1.91     1.90    0.35%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:27:55
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:27:55
Live time:                600
Real time:                629
Dead time:                  4.55 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0600

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.05     9427.   1.48   0.83  1.774E-02
45.49     5370.   2.04   0.84  1.759E-02
46.88     1583.   7.37   0.84  1.755E-02
121.88    85218.   0.37   0.91  1.556E-02   121.78  28.410  9.868E-01 QA122 
244.65    17815.   0.93   1.05  1.231E-02   244.70   7.550  9.818E-01 Qa245 
295.93      966.   7.49   0.97  1.098E-02
344.16    50391.   0.47   1.11  9.739E-03   344.28  26.590  9.968E-01 Qa344 
367.57     1598.   5.08   1.28  9.494E-03
411.03     3668.   2.33   1.22  9.042E-03
443.90     4989.   1.97   1.26  8.701E-03
488.55      591.   9.97   1.08  8.236E-03
503.37      263.  18.90   0.95  8.082E-03
564.01      676.   7.62   1.31  7.453E-03
586.21      588.  11.23   1.22  7.221E-03
678.75      553.   9.95   1.24  6.259E-03
688.67      984.   7.84   1.51  6.156E-03
778.99    13103.   1.01   1.48  5.218E-03   778.90  12.970  9.914E-01 Qa779 
810.82      393.  15.62   1.10  5.101E-03
867.44     3869.   2.28   1.57  4.894E-03
919.32      399.  11.83   1.66  4.704E-03
964.06    12838.   1.01   1.62  4.540E-03   964.08  14.500  9.987E-01 Qa964 

1005.19      656.   6.67   1.62  4.432E-03
1085.91     7868.   1.23   1.70  4.219E-03
1089.82     1441.   4.09   1.70  4.209E-03
1112.04    10683.   1.12   1.71  4.150E-03
1123.27      257.  17.28   1.23  4.121E-03
1212.95     1042.   4.64   1.75  3.885E-03
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.20      161.  16.07   0.97  3.724E-03
1299.17     1132.   3.49   1.57  3.658E-03
1407.96    13856.   0.88   1.90  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1457.59      322.   5.99   1.43  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.99      5658.     10512. 5.927E+05    3.02   1.100  -      s 
181.29    45.43      3396.      5289. 3.006E+05    4.16   0.839  -       D
186.86    46.82      5993.      1604. 9.136E+04   14.54   0.840  -       D

1182.29   295.93      1579.       966. 8.792E+04   14.98   0.969  -        
1468.68   367.57      1516.      1598. 1.683E+05   10.17   1.280  -      s 
1642.44   411.03      1174.      3668. 4.057E+05    4.66   1.217  -        
1773.85   443.90      1308.      4989. 5.734E+05    3.95   1.257  -        
1952.41   488.55       994.       591. 7.179E+04   19.93   1.075  -        
2011.67   503.37       846.       263. 3.249E+04   37.80   0.952  -      s 
2254.20   563.94       989.       676. 9.074E+04   15.24   1.313  -       D
2342.98   586.21      1218.       588. 8.143E+04   22.47   1.219  -        
2713.12   678.75       853.       553. 8.833E+04   19.90   1.244  -        
2752.81   688.67      1308.       984. 1.599E+05   15.68   1.513  -        
3241.50   810.82       965.       393. 7.704E+04   31.25   1.100  -      s 
3468.05   867.44      1084.      3869. 7.906E+05    4.56   1.572  -        
3675.66   919.32       590.       399. 8.481E+04   23.67   1.659  -        
4019.34  1005.19       382.       656. 1.481E+05   13.34   1.622  -        
4342.44  1085.84       773.      7868. 1.865E+06    2.47   1.699  -       D
4358.08  1089.75      1014.      1441. 3.424E+05    8.17   1.702  -       D
4447.02  1112.04       749.     10683. 2.574E+06    2.24   1.709  -        
4491.99  1123.27       441.       257. 6.241E+04   34.57   1.229  -      s 
4851.02  1212.95       342.      1042. 2.683E+05    9.28   1.754  -        
5096.27  1274.20       140.       161. 4.313E+04   32.14   0.972  -      s 
5196.27  1299.17       116.      1132. 3.094E+05    6.98   1.574  -        
5830.77  1457.59         9.       322. 9.935E+04   11.97   1.433  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.61   121.88      5022.     85218.   142.031     0.74   0.905 
Qa-245    977.30   244.65      3073.     17815.    29.691     1.87   1.052 
Qa-344   1375.07   344.16      1700.     50391.    83.986     0.94   1.114 
Qa-779   3114.13   778.99      1220.     13103.    21.838     2.03   1.483 
Qa-964   3854.70   964.06       882.     12838.    21.397     2.02   1.621 
Qa-1408  5631.95  1407.96       206.     13856.    23.093     1.76   1.902 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8675E-01                                      4.94E+03             
121.78 9.868E-01  (  1.912E-03 3.71E-01 2.84E+01 G  

Qa-245       9.8180E-01                                      4.94E+03             
244.70 9.818E-01  (  7.119E-03 9.33E-01 7.55E+00 G  

Qa-344       9.9677E-01                                      4.94E+03             
344.28 9.968E-01  (  1.900E-03 4.70E-01 2.66E+01 G  

Qa-779       9.9143E-01                                      4.94E+03             
778.90 9.914E-01  (  6.159E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9872E-01                                      4.94E+03             
964.08 9.987E-01  (  5.383E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0093E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.438E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:38:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6798E-01    9.8675E-01   7.3153E-03    1.1289E-01  1.912E-03
Qa-245       8.6362E-01    9.8180E-01   1.8328E-02    1.1357E-01  7.119E-03
Qa-344       8.7679E-01    9.9677E-01   9.3619E-03    1.1418E-01  1.900E-03
Qa-779       8.7210E-01    9.9143E-01   2.0087E-02    1.1495E-01  6.159E-03
Qa-964       8.7851E-01    9.9872E-01   2.0224E-02    1.1580E-01  5.383E-03
Qa-1408      8.8783E-01    1.0093E+00   1.7813E-02    1.1660E-01  2.438E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.247E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9647999E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:10:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:21:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:10:46
Live time:                600
Real time:                627
Dead time:                  4.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:21:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0564

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10702.   1.50   1.11  1.774E-02
45.47     5547.   1.99   0.84  1.759E-02
46.86     1446.   8.25   0.84  1.756E-02
121.88    85462.   0.37   0.90  1.556E-02   121.78  28.410  9.900E-01 QA122 
244.66    17591.   0.92   1.05  1.231E-02   244.70   7.550  9.699E-01 Qa245 
295.86      814.   9.14   0.98  1.099E-02
329.27      313.  19.32   1.12  1.012E-02
344.15    50426.   0.48   1.11  9.740E-03   344.28  26.590  9.979E-01 Qa344 
367.57     1681.   4.53   1.17  9.494E-03
411.05     3592.   2.51   1.18  9.042E-03
443.88     4874.   2.07   1.23  8.701E-03
488.58      550.   9.54   1.33  8.236E-03
563.97      539.  11.27   1.07  7.452E-03
586.52      548.  11.92   1.16  7.218E-03
678.82      493.   9.23   1.39  6.259E-03
688.66     1023.   6.65   1.48  6.156E-03
719.42      387.  13.44   1.02  5.836E-03
778.99    13015.   1.04   1.47  5.218E-03   778.90  12.970  9.852E-01 Qa779 
810.63      358.  14.46   1.37  5.102E-03
867.44     4050.   2.50   1.38  4.894E-03
919.37      425.  14.30   1.16  4.704E-03
964.08    12856.   0.97   1.59  4.540E-03   964.08  14.500  1.001E+00 Qa964 

1005.06      713.   6.71   1.84  4.432E-03
1085.92     8185.   1.19   1.68  4.219E-03
1089.84     1417.   4.23   1.69  4.209E-03
1112.06    10919.   1.07   1.79  4.150E-03
1212.98     1159.   4.98   1.81  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.19     1124.   3.71   1.77  3.658E-03
1407.97    13800.   0.88   1.90  3.372E-03  1408.01  20.850  1.006E+00 Qa1408
1457.58      326.   6.62   1.41  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.43    39.97      5739.     10702. 6.034E+05    2.99   1.111  -      s 
181.38    45.42      3296.      5547. 3.153E+05    3.97   0.843  -       D
186.94    46.81      6390.      1446. 8.234E+04   16.50   0.844  -       D

1182.19   295.86      1687.       814. 7.413E+04   18.27   0.977  -        
1315.73   329.27      1290.       313. 3.096E+04   38.64   1.121  -      s 
1468.86   367.57      1327.      1681. 1.770E+05    9.06   1.173  -      s 
1642.71   411.05      1342.      3592. 3.973E+05    5.03   1.181  -        
1773.99   443.88      1426.      4874. 5.602E+05    4.13   1.229  -        
1952.73   488.58       850.       550. 6.683E+04   19.09   1.328  -        
2254.26   563.97      1170.       539. 7.238E+04   22.55   1.065  -        
2344.45   586.52      1199.       548. 7.591E+04   23.84   1.164  -      s 
2713.57   678.80       746.       529. 8.448E+04   19.08   1.133  -        
2753.01   688.66      1061.      1023. 1.662E+05   13.30   1.477  -        
2876.07   719.42       828.       387. 6.631E+04   26.88   1.020  -      s 
3240.98   810.63       774.       358. 7.017E+04   28.92   1.369  -      s 
3468.31   867.44      1436.      4050. 8.275E+05    4.99   1.376  -        
3676.09   919.37       838.       425. 9.034E+04   28.61   1.164  -      s 
4019.05  1005.06       427.       713. 1.610E+05   13.42   1.838  -        
4342.70  1085.83       660.      8185. 1.940E+06    2.38   1.685  -       D
4358.39  1089.75      1091.      1417. 3.366E+05    8.47   1.688  -       D
4447.35  1112.06       675.     10919. 2.631E+06    2.15   1.785  -        
4851.37  1212.98       426.      1159. 2.982E+05    9.97   1.807  -      s 
5196.60  1299.19       136.      1124. 3.074E+05    7.42   1.767  -        
5830.93  1457.58        28.       326. 1.006E+05   13.24   1.413  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.75   121.88      5027.     85462.   142.436     0.74   0.897 
Qa-245    977.51   244.66      2876.     17591.    29.318     1.84   1.054 
Qa-344   1375.23   344.15      2000.     50426.    84.043     0.95   1.111 
Qa-779   3114.37   778.99      1302.     13015.    21.692     2.07   1.474 
Qa-964   3855.03   964.08       679.     12856.    21.427     1.95   1.591 
Qa-1408  5632.21  1407.97       179.     13800.    23.001     1.75   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8999E-01                                      4.94E+03             
121.78 9.900E-01  (  1.914E-03 3.70E-01 2.84E+01 G  

Qa-245       9.6988E-01                                      4.94E+03             
244.70 9.699E-01  (  6.889E-03 9.20E-01 7.55E+00 G  

Qa-344       9.9788E-01                                      4.94E+03             
344.28 9.979E-01  (  2.062E-03 4.75E-01 2.66E+01 G  

Qa-779       9.8522E-01                                      4.94E+03             
778.90 9.852E-01  (  6.364E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0005E+00                                      4.94E+03             
964.08 1.001E+00  (  4.725E-03 9.73E-01 1.45E+01 G  

Qa-1408      1.0057E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.269E-03 8.77E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7046E-01    9.8999E-01   7.3279E-03    1.1326E-01  1.914E-03
Qa-245       8.5278E-01    9.6988E-01   1.7855E-02    1.1216E-01  6.889E-03
Qa-344       8.7740E-01    9.9788E-01   9.4843E-03    1.1432E-01  2.062E-03
Qa-779       8.6627E-01    9.8522E-01   2.0438E-02    1.1432E-01  6.364E-03
Qa-964       8.7974E-01    1.0005E+00   1.9466E-02    1.1587E-01  4.725E-03
Qa-1408      8.8430E-01    1.0057E+00   1.7646E-02    1.1617E-01  2.269E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.231E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 5.9492340E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:28:55
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:28:55
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0204

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7862.   2.03   1.09  1.673E-02
45.28     4221.   2.41   0.81  1.660E-02
46.70     1153.   9.65   0.82  1.656E-02
121.75    81471.   0.38   0.89  1.472E-02   121.78  28.410  9.976E-01 QA122 
244.69    16948.   0.94   1.00  1.171E-02   244.70   7.550  9.819E-01 Qa245 
295.95      994.   7.48   1.10  1.046E-02
344.34    48043.   0.49   1.13  9.283E-03   344.28  26.590  9.966E-01 Qa344 
367.66     1607.   4.61   1.21  9.054E-03
411.13     3598.   2.38   1.17  8.627E-03
443.92     4706.   2.13   1.20  8.305E-03
488.55      697.   9.50   1.29  7.867E-03
563.89      528.  11.60   1.48  7.127E-03
586.33      480.  12.23   1.11  6.906E-03
678.53      544.  10.40   1.63  6.001E-03
688.54      961.   7.15   1.29  5.902E-03
719.08      324.  17.40   0.91  5.602E-03
778.88    12806.   1.06   1.48  5.015E-03   778.90  12.970  1.008E+00 Qa779 
867.36     3711.   2.67   1.60  4.690E-03
919.34      392.  12.14   1.71  4.500E-03
964.06    12164.   1.04   1.62  4.336E-03   964.08  14.500  9.908E-01 Qa964 

1005.15      583.   8.30   1.44  4.237E-03
1085.84     7864.   1.22   1.71  4.043E-03
1089.91     1344.   4.24   1.71  4.033E-03
1111.97    10389.   1.10   1.66  3.980E-03
1212.83      985.   5.20   1.63  3.737E-03
1299.05     1141.   3.65   1.69  3.529E-03
1408.00    13145.   0.91   1.91  3.267E-03  1408.01  20.850  9.882E-01 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1528.90      271.   6.51   1.21  2.976E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.77      6535.      7862. 4.699E+05    4.06   1.091  -      s 
181.39    45.21      3086.      4221. 2.543E+05    4.83   0.814  -       D
187.05    46.63      5608.      1153. 6.961E+04   19.29   0.815  -       D

1183.23   295.95      1620.       994. 9.503E+04   14.96   1.101  -      s 
1469.87   367.66      1252.      1607. 1.775E+05    9.22   1.206  -      s 
1643.63   411.13      1164.      3598. 4.171E+05    4.76   1.172  -        
1774.75   443.92      1444.      4706. 5.667E+05    4.26   1.202  -        
1953.19   488.55      1118.       697. 8.863E+04   19.00   1.292  -      s 
2254.43   563.89      1150.       528. 7.406E+04   23.20   1.482  -        
2344.14   586.33      1022.       480. 6.947E+04   24.46   1.111  -        
2712.82   678.53       886.       544. 9.066E+04   20.80   1.629  -        
2752.86   688.54      1106.       961. 1.628E+05   14.31   1.293  -        
2875.01   719.08       922.       324. 5.785E+04   34.81   0.912  -      s 
3468.07   867.36      1416.      3711. 7.913E+05    5.33   1.601  -        
3675.99   919.34       605.       392. 8.716E+04   24.28   1.708  -        
4019.28  1005.15       475.       583. 1.376E+05   16.60   1.444  -        
4342.13  1085.78       649.      7864. 1.945E+06    2.43   1.705  -       D
4358.40  1089.85       952.      1344. 3.333E+05    8.48   1.708  -       D
4446.66  1111.97       618.     10389. 2.611E+06    2.19   1.660  -        
4850.28  1212.83       390.       985. 2.635E+05   10.41   1.627  -        
5195.32  1299.05       126.      1141. 3.234E+05    7.29   1.691  -        
6115.34  1528.90         8.       271. 9.106E+04   13.01   1.210  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      5293.     81471.   135.784     0.76   0.895 
Qa-245    978.34   244.69      2824.     16948.    28.247     1.88   0.998 
Qa-344   1376.63   344.34      2115.     48043.    80.072     0.98   1.127 
Qa-779   3114.17   778.88      1344.     12806.    21.343     2.12   1.479 
Qa-964   3854.92   964.06       833.     12164.    20.273     2.07   1.623 
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.38  1408.00       228.     13145.    21.908     1.82   1.913 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9760E-01                                      4.94E+03             
121.78 9.976E-01  (  2.076E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8190E-01                                      4.94E+03             
244.70 9.819E-01  (  7.174E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9660E-01                                      4.94E+03             
344.28 9.966E-01  (  2.223E-03 4.90E-01 2.66E+01 G  

Qa-779       1.0083E+00                                      4.94E+03             
778.90 1.008E+00  (  6.726E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9084E-01                                      4.94E+03             
964.08 9.908E-01  (  5.478E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8823E-01                                      4.94E+03             
1408.01 9.882E-01  (  2.644E-03 9.11E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:40:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7752E-01    9.9760E-01   7.6203E-03    1.1414E-01  2.076E-03
Qa-245       8.6371E-01    9.8190E-01   1.8474E-02    1.1361E-01  7.174E-03
Qa-344       8.7664E-01    9.9660E-01   9.7691E-03    1.1419E-01  2.223E-03
Qa-779       8.8695E-01    1.0083E+00   2.1390E-02    1.1708E-01  6.726E-03
Qa-964       8.7157E-01    9.9084E-01   2.0551E-02    1.1497E-01  5.478E-03
Qa-1408      8.6928E-01    9.8823E-01   1.8013E-02    1.1425E-01  2.644E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.246E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9634829E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:11:32
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.31      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.94      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:22:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:11:32
Live time:                600
Real time:                629
Dead time:                  4.56 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:22:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0208

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.78     8098.   1.99   1.15  1.673E-02
45.45     4594.   2.74   0.85  1.659E-02
121.75    81887.   0.38   0.91  1.472E-02   121.78  28.410  1.003E+00 QA122 
244.70    16979.   0.95   1.05  1.171E-02   244.70   7.550  9.841E-01 Qa245 
295.99      875.   8.68   1.09  1.046E-02
344.33    48208.   0.49   1.12  9.284E-03   344.28  26.590  1.000E+00 Qa344 
367.76     1520.   5.20   1.18  9.053E-03
411.10     3391.   2.10   1.19  8.628E-03
443.93     4651.   2.08   1.23  8.305E-03
488.78      580.  10.34   1.08  7.865E-03
563.88      596.  12.59   1.34  7.127E-03
586.19      586.  11.02   1.34  6.908E-03
674.71      263.  15.56   1.42  6.038E-03
678.61      485.   9.24   1.42  6.000E-03
688.56      958.   7.69   1.37  5.902E-03
719.20      401.  13.85   1.52  5.601E-03
778.88    12582.   1.08   1.48  5.015E-03   778.90  12.970  9.911E-01 Qa779 
810.39      356.  17.41   0.93  4.899E-03
867.34     3810.   2.64   1.47  4.690E-03
919.49      493.  11.65   1.40  4.499E-03
926.16      237.  19.99   0.72  4.475E-03
964.05    12185.   1.01   1.68  4.336E-03   964.08  14.500  9.930E-01 Qa964 

1005.10      653.   7.32   1.64  4.237E-03
1085.84     7795.   1.22   1.73  4.043E-03
1089.78     1309.   4.28   1.73  4.033E-03
1111.92    10568.   1.09   1.70  3.980E-03
1212.69     1075.   5.06   1.65  3.737E-03
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:22:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.05     1119.   3.73   1.61  3.529E-03
1407.98    13277.   0.90   1.94  3.267E-03  1408.01  20.850  9.986E-01 Qa1408
1457.59      316.   6.26   1.34  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.37    39.78      6584.      8098. 4.840E+05    3.97   1.146  -      s 
182.03    45.45      4504.      4594. 2.769E+05    5.48   0.848  -      s 

1183.35   295.99      1687.       875. 8.364E+04   17.36   1.092  -        
1470.29   367.76      1428.      1520. 1.679E+05   10.39   1.181  -      s 
1643.56   411.10       998.      3480. 4.034E+05    4.62   1.226  -        
1774.79   443.93      1305.      4651. 5.600E+05    4.16   1.232  -        
1954.11   488.78       972.       580. 7.371E+04   20.68   1.079  -        
2254.40   563.88      1530.       596. 8.370E+04   25.19   1.341  -        
2343.61   586.19      1155.       586. 8.483E+04   22.03   1.342  -      s 
2697.53   674.69       722.       237. 3.932E+04   38.73   0.698  -      s 
2713.13   678.59       687.       467. 7.783E+04   20.02   1.622  -        
2753.00   688.56      1207.       958. 1.623E+05   15.37   1.372  -        
2875.54   719.20       865.       401. 7.156E+04   27.71   1.517  -        
3240.25   810.39       992.       356. 7.257E+04   34.81   0.931  -      s 
3468.07   867.34      1431.      3810. 8.122E+05    5.28   1.470  -        
3676.70   919.49       719.       493. 1.095E+05   23.31   1.395  -      s 
3703.34   926.16       627.       237. 5.297E+04   39.97   0.717  -      s 
4019.18  1005.10       428.       653. 1.540E+05   14.64   1.636  -      s 
4342.20  1085.76       604.      7795. 1.928E+06    2.43   1.732  -       D
4357.98  1089.71       914.      1309. 3.246E+05    8.55   1.735  -       D
4446.58  1111.92       612.     10568. 2.655E+06    2.18   1.701  -        
4849.78  1212.69       410.      1075. 2.875E+05   10.13   1.655  -        
5195.40  1299.05       147.      1119. 3.170E+05    7.45   1.606  -        
5829.97  1457.59        16.       316. 1.005E+05   12.53   1.342  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:22:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.95   121.75      5206.     81887.   136.478     0.76   0.907 
Qa-245    978.34   244.70      2934.     16979.    28.299     1.90   1.047 
Qa-344   1376.60   344.33      1994.     48208.    80.346     0.97   1.121 
Qa-779   3114.24   778.88      1340.     12582.    20.970     2.15   1.479 
Qa-964   3854.93   964.05       747.     12185.    20.308     2.02   1.682 
Qa-1408  5631.41  1407.98       220.     13250.    22.083     1.82   1.937 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0031E+00                                      4.94E+03             
121.78 1.003E+00  (  2.059E-03 3.80E-01 2.84E+01 G  

Qa-245       9.8413E-01                                      4.94E+03             
244.70 9.841E-01  (  7.315E-03 9.51E-01 7.55E+00 G  

Qa-344       1.0004E+00                                      4.94E+03             
344.28 1.000E+00  (  2.159E-03 4.86E-01 2.66E+01 G  

Qa-779       9.9111E-01                                      4.94E+03             
778.90 9.911E-01  (  6.718E-03 1.08E+00 1.30E+01 G  

Qa-964       9.9296E-01                                      4.94E+03             
964.08 9.930E-01  (  5.189E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.9649E-01                                      4.94E+03             
1408.01 9.965E-01  (  2.602E-03 9.08E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8201E-01    1.0031E+00   7.6299E-03    1.1477E-01  2.059E-03
Qa-245       8.6531E-01    9.8413E-01   1.8718E-02    1.1390E-01  7.315E-03
Qa-344       8.7965E-01    1.0004E+00   9.7329E-03    1.1463E-01  2.159E-03
Qa-779       8.7144E-01    9.9111E-01   2.1337E-02    1.1514E-01  6.718E-03
Qa-964       8.7308E-01    9.9296E-01   2.0076E-02    1.1512E-01  5.189E-03
Qa-1408      8.7618E-01    9.9649E-01   1.8089E-02    1.1519E-01  2.602E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9682503E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130509001_QCAsLeft                                                        
Acquired: 5/9/2013 07:17:07
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.74    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.56      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.87      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.60      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

434 of 513



ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 07:28:18
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130509001_QCAsLeft.An1

Acquisition information
Start time:                 5/9/2013 07:17:07
Live time:                600
Real time:                629
Dead time:                  4.55 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0233

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     8037.   1.92   1.14  1.673E-02
45.30     4204.   2.54   0.82  1.660E-02
46.63     1218.   9.08   0.83  1.656E-02
121.74    81906.   0.38   0.90  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.71    17087.   0.94   1.04  1.171E-02   244.70   7.550  9.908E-01 Qa245 
295.94      882.   7.99   1.09  1.046E-02
344.33    48147.   0.49   1.15  9.283E-03   344.28  26.590  9.996E-01 Qa344 
367.65     1708.   4.72   1.22  9.054E-03
411.06     3614.   2.45   1.20  8.628E-03
443.91     4645.   2.01   1.25  8.305E-03
488.83      588.  10.00   1.02  7.864E-03
564.10      514.  14.17   1.09  7.125E-03
586.26      679.  10.50   1.54  6.907E-03
678.57      493.   9.56   1.43  6.000E-03
688.66      874.   5.74   1.44  5.901E-03
719.34      310.  14.54   1.46  5.598E-03
778.89    12603.   1.06   1.56  5.015E-03   778.90  12.970  9.932E-01 Qa779 
810.40      418.  12.12   1.31  4.899E-03
841.55      276.  18.85   0.91  4.785E-03
867.39     3768.   2.32   1.60  4.690E-03
926.38      250.  16.90   1.09  4.474E-03
964.05    12326.   1.04   1.57  4.336E-03   964.08  14.500  1.005E+00 Qa964 

1005.03      637.   7.59   1.84  4.237E-03
1085.83     7773.   1.22   1.70  4.043E-03
1089.91     1282.   4.29   1.71  4.033E-03
1111.99    10293.   1.12   1.77  3.980E-03
1212.91      955.   4.63   1.79  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1081.   3.58   1.80  3.529E-03
1407.99    13211.   0.91   1.87  3.267E-03  1408.01  20.850  9.940E-01 Qa1408
1457.56      341.   5.84   1.80  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.26    39.75      6112.      8037. 4.804E+05    3.85   1.143  -      s 
181.42    45.24      3600.      4204. 2.533E+05    5.08   0.825  -       D
186.77    46.58      5513.      1218. 7.354E+04   18.17   0.826  -       D

1183.15   295.94      1515.       882. 8.435E+04   15.98   1.093  -        
1469.79   367.65      1409.      1708. 1.887E+05    9.44   1.216  -      s 
1643.32   411.06      1281.      3614. 4.189E+05    4.90   1.203  -        
1774.66   443.91      1224.      4645. 5.593E+05    4.01   1.252  -        
1954.25   488.83       990.       588. 7.478E+04   20.00   1.023  -        
2255.20   564.10      1496.       514. 7.214E+04   28.33   1.088  -        
2343.82   586.26      1296.       679. 9.831E+04   21.01   1.541  -        
2713.09   678.60       898.       522. 8.700E+04   21.73   1.340  -        
2753.32   688.61       821.       874. 1.480E+05   11.48   1.441  -       D
2876.00   719.50       859.       310. 5.532E+04   29.09   1.465  -       D
3240.22   810.40       716.       418. 8.532E+04   24.24   1.308  -        
3364.80   841.55       788.       276. 5.779E+04   37.71   0.911  -      s 
3468.14   867.39      1082.      3768. 8.035E+05    4.65   1.599  -        
3704.14   926.38       528.       250. 5.584E+04   33.79   1.090  -      s 
4018.78  1005.03       459.       637. 1.503E+05   15.17   1.839  -      s 
4342.04  1085.75       603.      7773. 1.923E+06    2.44   1.704  -       D
4358.40  1089.83       872.      1282. 3.179E+05    8.58   1.706  -       D
4446.72  1111.99       720.     10293. 2.586E+06    2.24   1.774  -        
4850.58  1212.91       295.       955. 2.555E+05    9.27   1.785  -        
5195.51  1299.10       102.      1081. 3.062E+05    7.17   1.800  -        
5829.77  1457.56        11.       341. 1.082E+05   11.68   1.797  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.91   121.74      5098.     81906.   136.510     0.76   0.898 
Qa-245    978.34   244.71      2890.     17087.    28.479     1.89   1.040 
Qa-344   1376.58   344.33      1985.     48147.    80.245     0.98   1.155 
Qa-779   3114.16   778.89      1299.     12603.    21.005     2.12   1.558 
Qa-964   3854.84   964.05       906.     12326.    20.542     2.09   1.573 
Qa-1408  5631.34  1407.99       215.     13211.    22.018     1.81   1.874 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0038E+00                                      4.94E+03             
121.78 1.004E+00  (  2.039E-03 3.80E-01 2.84E+01 G  

Qa-245       9.9081E-01                                      4.94E+03             
244.70 9.908E-01  (  7.263E-03 9.44E-01 7.55E+00 G  

Qa-344       9.9960E-01                                      4.94E+03             
344.28 9.996E-01  (  2.155E-03 4.88E-01 2.66E+01 G  

Qa-779       9.9317E-01                                      4.94E+03             
778.90 9.932E-01  (  6.617E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0048E+00                                      4.94E+03             
964.08 1.005E+00  (  5.719E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9402E-01                                      4.94E+03             
1408.01 9.940E-01  (  2.571E-03 9.07E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8221E-01    1.0038E+00   7.6215E-03    1.1485E-01  2.039E-03
Qa-245       8.7082E-01    9.9081E-01   1.8716E-02    1.1465E-01  7.263E-03
Qa-344       8.7854E-01    9.9960E-01   9.7463E-03    1.1453E-01  2.155E-03
Qa-779       8.7289E-01    9.9317E-01   2.1103E-02    1.1533E-01  6.617E-03
Qa-964       8.8314E-01    1.0048E+00   2.0999E-02    1.1662E-01  5.719E-03
Qa-1408      8.7363E-01    9.9402E-01   1.8027E-02    1.1490E-01  2.571E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.261E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9862170E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130503001_QCAsLeft                                                        
Acquired: 5/3/2013 07:47:25
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.00      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130503001_QCAsLeft.An1

Acquisition information
Start time:                 5/3/2013 07:47:25
Live time:                600
Real time:                682
Dead time:                 11.99 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:59:13
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.255E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0333

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.64     9203.   2.05   1.05  1.739E-02
45.23     5223.   2.29   1.08  1.723E-02
46.63     1086.  11.72   1.08  1.718E-02
121.76    82833.   0.38   0.87  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16510.   0.92   1.00  1.122E-02   244.70   7.550  9.984E-01 Qa245 
295.92      913.   7.57   1.20  1.013E-02
344.23    47114.   0.48   1.10  9.109E-03   344.28  26.590  9.963E-01 Qa344 
367.63     1494.   4.71   1.10  8.882E-03
411.11     3279.   2.39   1.17  8.463E-03
443.92     4419.   1.97   1.25  8.147E-03
488.65      496.  10.76   1.30  7.715E-03
564.00      469.  12.32   1.29  6.988E-03
586.32      519.  11.68   1.29  6.773E-03
678.80      541.  10.21   1.48  5.881E-03
688.62      935.   6.56   1.41  5.787E-03
778.94    12654.   1.04   1.47  4.916E-03   778.90  12.970  1.016E+00 Qa779 
867.39     3740.   2.74   1.52  4.575E-03
919.28      351.  13.90   0.90  4.374E-03
926.24      228.  19.30   1.38  4.348E-03
964.04    11949.   1.06   1.63  4.202E-03   964.08  14.500  1.004E+00 Qa964 

1005.05      653.   6.87   1.75  4.108E-03
1085.87     8692.   1.14   2.24  3.922E-03
1090.08     1346.   5.68   2.26  3.912E-03
1112.06    10346.   1.17   1.68  3.862E-03
1212.90     1074.   6.16   1.72  3.630E-03
1299.16     1089.   3.63   1.68  3.432E-03
1408.01    13231.   0.90   1.99  3.182E-03  1408.01  20.850  1.021E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:59:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.88    39.64      8758.      9203. 5.291E+05    4.09   1.053  -      s 
181.22    45.19      4417.      5341. 3.100E+05    4.46   1.083  -       D
186.82    46.59      7432.      1199. 6.977E+04   21.14   1.081  -       D

1183.23   295.92      1490.       913. 9.015E+04   15.15   1.199  -      s 
1469.91   367.63      1195.      1494. 1.682E+05    9.43   1.097  -      s 
1643.73   411.11      1017.      3279. 3.875E+05    4.77   1.168  -      s 
1774.91   443.92      1081.      4419. 5.424E+05    3.93   1.252  -      s 
1953.75   488.65       904.       496. 6.429E+04   21.51   1.302  -      s 
2255.01   564.00      1104.       469. 6.711E+04   24.64   1.292  -      s 
2344.25   586.32      1089.       519. 7.667E+04   23.35   1.293  -      s 
2714.11   678.80       836.       541. 9.199E+04   20.41   1.480  -      s 
2753.37   688.62       944.       935. 1.616E+05   13.13   1.413  -      s 
3468.34   867.39      1502.      3740. 8.175E+05    5.48   1.517  -        
3675.91   919.28       614.       351. 8.022E+04   27.79   0.902  -      s 
3703.76   926.24       550.       228. 5.240E+04   38.60   1.384  -      s 
4019.02  1005.05       398.       653. 1.589E+05   13.73   1.745  -      s 
4342.33  1085.80       544.      8692. 2.216E+06    2.28   2.243  -       D
4359.17  1090.01      2246.      1346. 3.441E+05   11.35   2.258  -       D
4447.10  1112.06       788.     10346. 2.679E+06    2.34   1.675  -      s 
4850.57  1212.90       550.      1074. 2.959E+05   12.32   1.718  -      s 
5195.75  1299.16       115.      1089. 3.174E+05    7.25   1.679  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.09   121.76      5960.     82833.   138.055     0.77   0.867 
Qa-245    978.70   244.76      2354.     16510.    27.517     1.83   0.999 
Qa-344   1376.36   344.23      1700.     47114.    78.524     0.97   1.103s
Qa-779   3114.58   778.94      1201.     12654.    21.090     2.07   1.466 
Qa-964   3854.96   964.04       915.     11949.    19.916     2.12   1.631 
Qa-1408  5631.35  1408.01        99.     13231.    22.051     1.79   1.995s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:59:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0008E+00                                      4.94E+03             
121.78 1.001E+00  (  2.173E-03 3.84E-01 2.84E+01 G  

Qa-245       9.9841E-01                                      4.94E+03             
244.70 9.984E-01  (  6.837E-03 9.16E-01 7.55E+00 G  

Qa-344       9.9628E-01                                      4.94E+03             
344.28 9.963E-01 *(  2.032E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0163E+00                                      4.94E+03             
778.90 1.016E+00  (  6.486E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  5.923E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0214E+00                                      4.94E+03             
1408.01 1.021E+00 ?(  1.793E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 07:59:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8031E-01    1.0008E+00   7.6910E-03    1.1451E-01  2.173E-03
Qa-245       8.7823E-01    9.9841E-01   1.8289E-02    1.1544E-01  6.837E-03
Qa-344 #     8.7636E-01    9.9628E-01   9.6483E-03    1.1415E-01  2.032E-03
Qa-779       8.9399E-01    1.0163E+00   2.1078E-02    1.1793E-01  6.486E-03
Qa-964       8.8349E-01    1.0044E+00   2.1247E-02    1.1662E-01  5.923E-03
Qa-1408#     8.9842E-01    1.0214E+00   1.8291E-02    1.1803E-01  1.793E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.311E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0375361E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130506001_QCAsLeft                                                        
Acquired: 5/6/2013 07:24:08
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.92      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130506001_QCAsLeft.An1

Acquisition information
Start time:                 5/6/2013 07:24:08
Live time:                600
Real time:                681
Dead time:                 11.85 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0294

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     8011.   2.00   1.12  1.739E-02
45.24     4360.   2.42   0.78  1.723E-02
46.63     1247.   8.03   0.78  1.718E-02
121.76    83155.   0.38   0.86  1.492E-02   121.78  28.410  1.005E+00 QA122 
244.75    16337.   0.93   0.99  1.122E-02   244.70   7.550  9.883E-01 Qa245 
295.90      906.   7.74   1.07  1.013E-02
344.23    47307.   0.49   1.11  9.109E-03   344.28  26.590  1.001E+00 Qa344 
367.60     1575.   5.25   1.18  8.883E-03
411.07     3422.   2.47   1.18  8.463E-03
443.94     4497.   2.10   1.15  8.146E-03
488.67      617.   9.04   1.19  7.715E-03
563.87      380.  15.84   1.11  6.990E-03
586.31      588.  11.65   1.31  6.773E-03
678.75      531.  11.25   1.31  5.882E-03
688.68      922.   7.07   1.43  5.786E-03
719.40      387.  13.18   1.24  5.490E-03
778.94    12717.   1.07   1.51  4.916E-03   778.90  12.970  1.022E+00 Qa779 
810.38      382.  15.06   1.29  4.794E-03
867.38     3623.   2.43   1.59  4.575E-03
964.04    11991.   1.05   1.60  4.202E-03   964.08  14.500  1.008E+00 Qa964 

1005.05      635.   8.11   1.79  4.108E-03
1085.89     7796.   1.21   1.71  3.922E-03
1089.79     1299.   4.48   1.72  3.913E-03
1112.04    10278.   1.13   1.73  3.862E-03
1212.91     1106.   4.16   1.88  3.630E-03
1299.12     1084.   3.60   1.71  3.432E-03
1408.00    12986.   0.90   1.92  3.182E-03  1408.01  20.850  1.003E+00 Qa1408
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.72      7083.      8011. 4.606E+05    4.00   1.119  -      s 
181.28    45.20      3402.      4360. 2.531E+05    4.85   0.775  -       D
186.84    46.59      4388.      1247. 7.258E+04   16.05   0.777  -       D

1183.19   295.90      1484.       906. 8.941E+04   15.47   1.066  -        
1469.82   367.60      1500.      1575. 1.773E+05   10.49   1.178  -      s 
1643.60   411.07      1162.      3422. 4.044E+05    4.94   1.177  -        
1775.00   443.94      1289.      4497. 5.520E+05    4.19   1.152  -        
1953.87   488.67       889.       617. 7.995E+04   18.07   1.194  -      s 
2254.56   563.87      1198.       380. 5.429E+04   31.69   1.109  -      s 
2344.29   586.31      1247.       588. 8.687E+04   23.31   1.314  -      s 
2713.94   678.75       948.       531. 9.025E+04   22.50   1.307  -        
2753.63   688.68      1007.       922. 1.593E+05   14.14   1.428  -        
2876.48   719.40       790.       387. 7.046E+04   26.36   1.244  -        
3240.38   810.38       888.       382. 7.972E+04   30.11   1.290  -        
3468.36   867.38      1115.      3623. 7.920E+05    4.86   1.585  -        
4019.06  1005.05       480.       635. 1.546E+05   16.22   1.790  -        
4342.48  1085.84       556.      7796. 1.988E+06    2.42   1.715  -       D
4358.06  1089.74      1045.      1299. 3.321E+05    8.96   1.718  -       D
4447.10  1112.04       696.     10278. 2.661E+06    2.25   1.727  -        
4850.69  1212.91       273.      1106. 3.048E+05    8.31   1.877  -        
5195.64  1299.12       113.      1084. 3.158E+05    7.21   1.711  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.76      5355.     83155.   138.592     0.75   0.858 
Qa-245    978.73   244.75      2470.     16337.    27.228     1.86   0.985 
Qa-344   1376.39   344.23      2016.     47307.    78.845     0.98   1.111 
Qa-779   3114.64   778.94      1347.     12717.    21.195     2.13   1.512 
Qa-964   3855.01   964.04       850.     11991.    19.985     2.09   1.601 
Qa-1408  5631.38  1408.00       147.     12986.    21.643     1.81   1.917 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:36:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506001_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0051E+00                                      4.94E+03             
121.78 1.005E+00  (  2.061E-03 3.77E-01 2.84E+01 G  

Qa-245       9.8832E-01                                      4.94E+03             
244.70 9.883E-01  (  7.006E-03 9.28E-01 7.55E+00 G  

Qa-344       1.0008E+00                                      4.94E+03             
344.28 1.001E+00  (  2.213E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0218E+00                                      4.94E+03             
778.90 1.022E+00  (  6.872E-03 1.07E+00 1.30E+01 G  

Qa-964       1.0083E+00                                      4.94E+03             
964.08 1.008E+00  (  5.712E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0029E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.182E-03 9.03E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506001_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8373E-01    1.0051E+00   7.5733E-03    1.1499E-01  2.061E-03
Qa-245       8.6899E-01    9.8832E-01   1.8352E-02    1.1431E-01  7.006E-03
Qa-344       8.7994E-01    1.0008E+00   9.8466E-03    1.1468E-01  2.213E-03
Qa-779       8.9844E-01    1.0218E+00   2.1784E-02    1.1867E-01  6.872E-03
Qa-964       8.8657E-01    1.0083E+00   2.1093E-02    1.1703E-01  5.712E-03
Qa-1408      8.8181E-01    1.0029E+00   1.8112E-02    1.1592E-01  2.182E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.299E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0271959E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130503002_BG                                                              
Acquired: 5/3/2013 07:45:58
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.99      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 07:45:58
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:38:43
Zero offset:           0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.404E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.80keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
140.71        8.  42.46   0.30  1.506E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

561.87   140.71         1.         8. 5.111E+02   84.92   0.305  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130503002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    4.0557E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    3.0126E+01
Pa-234  <    1.9704E+00
Pb-212  <    2.3693E+00
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    4.7380E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130506002_BG                                                              
Acquired: 5/6/2013 07:24:40
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.07      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:24:40
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:21:33
Zero offset:           0.075 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.219E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.10keV )
Stop channel:            8144 (  2034.77keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.2558E+00
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.7892E+01
Pa-234  <    3.1154E+00
Pb-212  <    2.0206E+00
Pb-214  <    3.9131E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    6.2993E-01
U-235   <    4.1033E+00

461 of 513



ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:34:48
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130506002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130503002_BG                                                              
Acquired: 5/3/2013 07:47:03
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.02      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 07:47:03
Live time:                600
Real time:                601
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:39:50
Zero offset:          -0.110 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.828E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130503002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.3309E+00
Bi-212  <    1.8320E+01
Bi-214  <    1.2779E+00
Co-60   <    1.5927E+00
Cs-137  <    1.0479E+00
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    1.1723E+01
Pa-234  <    4.6575E+00
Pb-212  <    2.1249E+00
Pb-214  <    2.9015E+00
Ra-226  <    1.6625E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    8.6708E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130506002_BG                                                              
Acquired: 5/6/2013 07:23:28
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.01      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:23:28
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:22:26
Zero offset:          -0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.748E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:33:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
108.05        9.  41.63   0.74  1.506E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

432.17   108.05         2.         9. 5.844E+02   83.26   0.741 U-235   s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:33:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:33:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130506002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.4880E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.5557E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    1.4728E+00
Pb-212  <    7.5126E-01
Pb-214  <    3.3504E+00
Ra-226  <    1.8588E+01
Th-234  <    9.0658E+00
Tl-208  <    6.5858E-01
U-235   <    2.5030E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130509002_BG                                                              
Acquired: 5/9/2013 07:41:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.96      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 07:51:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130509002_BG.An1

Acquisition information
Start time:                 5/9/2013 07:41:20
Live time:                600
Real time:                601
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/9/2013 07:28:01
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.966E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 07:51:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.78       23.  20.85   0.72  7.648E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2042.00   510.78         0.        23. 3.007E+03   41.70   0.719 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 07:51:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  5/9/2013 07:51:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130509002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.3309E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.2133E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.3446E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.8402E+00
Pb-214  <    1.1845E+00
Ra-226  <    1.4398E+01
Th-234  <    1.1103E+01
Tl-208  <    1.3172E+00
U-235   <    5.5970E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130503002_BG                                                              
Acquired: 5/3/2013 08:00:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.97      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 08:11:06
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130503002_BG.An1

Acquisition information
Start time:                 5/3/2013 08:00:57
Live time:                600
Real time:                602
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/3/2013 07:59:13
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.255E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 08:11:06
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
86.62        6.  44.58   0.45  1.598E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

346.62    86.62         1.         6. 3.880E+02   89.16   0.453  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 08:11:06
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  5/3/2013 08:11:06
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130503002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.8580E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.2075E+00
Ra-226  <    1.1903E+01
Th-234  <    6.2080E+00
Tl-208  <    1.1631E+00
U-235   <    2.4898E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130506002_BG                                                              
Acquired: 5/6/2013 07:44:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.18      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130506002_BG.An1

Acquisition information
Start time:                 5/6/2013 07:44:02
Live time:                600
Real time:                601
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/6/2013 07:35:56
Zero offset:          -0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.198E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
294.44        9.  46.71   0.35  1.016E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
1177.33   294.44         4.         9. 8.954E+02   93.43   0.346  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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ORTEC g v - i (1087) Env32  G53W4.26  5/6/2013 07:54:09
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130506002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.2875E+00
Bi-212  <    1.0788E+01
Bi-214  <    2.9137E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.5718E+00
Pb-212  <    2.3441E+00
Pb-214  <    2.0915E+00
Ra-226  <    1.4578E+01
Th-234  <    1.7559E+01
Tl-208  <    1.3430E+00
U-235   <    2.4898E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

487 of 513



Logbooks & Sequences

488 of 513



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513177567

Instrument : HPGE02                           Begun : 05/03/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:27 1.0 1          
002  2_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 07:45 1.0            
003  2_20130503_003  SAMPLE  244453-002           Soil   197047 05/03/13 07:58 1.0            
004  2_20130503_004  SAMPLE  244453-007           Soil   197047 05/03/13 09:07 1.0            
005  2_20130503_005  BLANK   QC682653             Soil   196997 05/03/13 10:15 1.0            
006  2_20130503_006  BLANK   QC683070             Soil   197092 05/03/13 12:43 1.0            
007  2_20130503_007  LCS     QC683814             Soil   197276 05/03/13 13:51 1.0 2          
008  2_20130503_008  SAMPLE  244631-001           Soil   197231 05/03/13 14:46 1.0            
009  2_20130503_009  MSS     244631-004           Soil   197231 05/03/13 15:50 1.0            
010  2_20130503_010  SAMPLE  244631-013           Soil   197231 05/03/13 16:37 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513181870

Instrument : HPGE02                           Begun : 05/06/13 07:10             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130506_001  RCCV    QUALITY CONTROL CHEC               05/06/13 07:10 1.0 1          
002  2_20130506_002  RIB     BACKGROUND CONTAMINA               05/06/13 07:24 1.0            
003  2_20130506_003  MSS     244631-004           Soil   197231 05/06/13 07:52 1.0            
004  2_20130506_004  SAMPLE  244631-005           Soil   197231 05/06/13 09:09 1.0            
005  2_20130506_005  SAMPLE  244631-008           Soil   197231 05/06/13 09:56 1.0            
006  2_20130506_006  SAMPLE  244631-016           Soil   197231 05/06/13 11:10 1.0            
007  2_20130506_007  SAMPLE  244533-001           Soil   197163 05/06/13 12:17 1.0            
008  2_20130506_008  SAMPLE  244533-004           Soil   197163 05/06/13 13:04 1.0            
009  2_20130506_009  SAMPLE  244533-007           Soil   197163 05/06/13 14:30 1.0            
010  2_20130506_010  SAMPLE  244533-010           Soil   197163 05/06/13 15:20 1.0            
011  2_20130506_011  SAMPLE  244533-012           Soil   197163 05/06/13 16:18 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523177568

Instrument : HPGE03                           Begun : 05/03/13 07:28             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130503_001     RCCV       QUALITY CONTROL CHEC                          05/03/13 07:28    1.0    1                     

002     3_20130503_002     RIB        BACKGROUND CONTAMINA                          05/03/13 07:47    1.0                          

003     3_20130503_003     SAMPLE     244453-004               Soil       197047    05/03/13 08:00    1.0                          

004     3_20130503_004     SAMPLE     244453-001               Soil       197047    05/03/13 09:14    1.0                          

005     3_20130503_005     BLANK      QC683358                 Soil       197163    05/03/13 10:42    1.0                 MASS-    

006     3_20130503_006     LCS        QC683359                 Soil       197163    05/03/13 12:41    1.0    2                     

007     3_20130503_007     BLANK      QC683813                 Soil       197276    05/03/13 13:57    1.0                          

008     3_20130503_008     SAMPLE     244631-002               Soil       197231    05/03/13 14:49    1.0                          

009     3_20130503_009     SDUP       QC684770                 Soil       197231    05/03/13 15:36    1.0                          

010     3_20130503_010     MSS        244631-011               Soil       197231    05/03/13 16:23    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523181871

Instrument : HPGE03                           Begun : 05/06/13 07:11             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:11    1.0    1                     

002     3_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:23    1.0                          

003     3_20130506_003     IDUP       QC684771                 Soil       197231    05/06/13 07:54    1.0                          

004     3_20130506_004     SAMPLE     244631-007               Soil       197231    05/06/13 09:10    1.0                          

005     3_20130506_005     SAMPLE     244631-009               Soil       197231    05/06/13 09:57    1.0                          

006     3_20130506_006     SAMPLE     244631-017               Soil       197231    05/06/13 11:13    1.0                          

007     3_20130506_007     SAMPLE     244533-002               Soil       197163    05/06/13 12:18    1.0                          

008     3_20130506_008     SAMPLE     244533-005               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     3_20130506_009     SAMPLE     244533-008               Soil       197163    05/06/13 14:31    1.0                          

010     3_20130506_010     MSS        244533-011               Soil       197163    05/06/13 15:22    1.0                          

011     3_20130506_011     SAMPLE     244533-013               Soil       197163    05/06/13 16:19    1.0                          

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523186197

Instrument : HPGE03                           Begun : 05/09/13 07:17             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130509_001     RCCV       QUALITY CONTROL CHEC                          05/09/13 07:17    1.0    1                     

002     3_20130509_002     RIB        BACKGROUND CONTAMINA                          05/09/13 07:41    1.0                          

003     3_20130509_003     SAMPLE     244536-015               Soil       197092    05/09/13 07:54    1.0                          

004     3_20130509_004     SAMPLE     244536-018               Soil       197092    05/09/13 08:44    1.0                          

005     3_20130509_005     LCS        QC683647                 Soil       197231    05/09/13 10:17    1.0    2            MASS-    

006     3_20130509_006     BLANK      QC684326                 Soil       197403    05/09/13 11:49    1.0                          

007     3_20130509_007     SAMPLE     244460-001               Soil       197047    05/09/13 12:39    1.0                          

008     3_20130509_008     SAMPLE     244182-005               Soil       196641    05/09/13 14:05    1.0                          

009     3_20130509_009     LCS        QC684580                 Soil       197470    05/09/13 15:09    1.0    2                     

010     3_20130509_010     SAMPLE     245083-001               Soil       197470    05/09/13 15:55    1.0                          

011     3_20130509_011     SAMPLE     245083-005               Soil       197470    05/09/13 16:42    1.0                          

012     3_20130509_012     SAMPLE     245083-009               Soil       197470    05/09/13 17:29    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533177587

Instrument : HPGE04                           Begun : 05/03/13 07:47             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130503_001  RCCV    QUALITY CONTROL CHEC               05/03/13 07:47 1.0 1          
002  4_20130503_002  RIB     BACKGROUND CONTAMINA               05/03/13 08:00 1.0            
003  4_20130503_003  SAMPLE  244453-003           Soil   197047 05/03/13 09:36 1.0            
004  4_20130503_004  LCS     QC683071             Soil   197092 05/03/13 12:51 1.0 2          
005  4_20130503_005  BLANK   QC683646             Soil   197231 05/03/13 14:03 1.0            
006  4_20130503_006  SAMPLE  244631-003           Soil   197231 05/03/13 14:50 1.0            
007  4_20130503_007  SAMPLE  244631-010           Soil   197231 05/03/13 15:38 1.0            
008  4_20130503_008  SAMPLE  244631-012           Soil   197231 05/03/13 16:24 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533181884

Instrument : HPGE04                           Begun : 05/06/13 07:24             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130506_001     RCCV       QUALITY CONTROL CHEC                          05/06/13 07:24    1.0    1                     

002     4_20130506_002     RIB        BACKGROUND CONTAMINA                          05/06/13 07:44    1.0                          

003     4_20130506_003     SAMPLE     244631-014               Soil       197231    05/06/13 07:56    1.0                          

004     4_20130506_004     SAMPLE     244631-006               Soil       197231    05/06/13 09:11    1.0                          

005     4_20130506_005     SAMPLE     244631-015               Soil       197231    05/06/13 09:58    1.0                          

006     4_20130506_006     SAMPLE     244631-018               Soil       197231    05/06/13 11:15    1.0                 MASS-    

007     4_20130506_007     SAMPLE     244533-003               Soil       197163    05/06/13 12:19    1.0                          

008     4_20130506_008     SAMPLE     244533-006               Soil       197163    05/06/13 13:06    1.0                 MASS-    

009     4_20130506_009     SAMPLE     244533-009               Soil       197163    05/06/13 14:32    1.0                          

010     4_20130506_010     SDUP       QC684240                 Soil       197163    05/06/13 15:25    1.0                 MASS-    

011     4_20130506_011     SAMPLE     244533-014               Soil       197163    05/06/13 16:20    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 17-MAY-2013 18:37

Batch Number : 197231                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 10-APR-2013 09:31              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244402-001                      343.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:22  GS 186                     

1      244631-001                      343.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:22  RA226     alias:244402-001 

2      244402-002                      316.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:30  GS 186                     

2      244631-002                      316.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:30  RA226     alias:244402-002 

3      244402-003                      313.37  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:39  GS 186                     

3      244631-003                      313.37  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:39  RA226     alias:244402-003 

4      244402-004                      360.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:45  GS 186                     

4      244631-004                      360.51  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:45  RA226     alias:244402-004 

5      244402-005                      320.28  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:52  GS 186                     

5      244631-005                      320.28  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:52  RA226     alias:244402-005 

6      244402-006                      315.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:58  GS 186                     

6      244631-006                      315.29  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:58  RA226     alias:244402-006 

7      244402-007                      334.36  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:04  GS 186                     

7      244631-007                      334.36  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:04  RA226     alias:244402-007 

8      244402-008                      319.96  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:11  GS 186                     

8      244631-008                      319.96  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:11  RA226     alias:244402-008 

9      244402-009                      305.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:18  GS 186                     

9      244631-009                      305.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:18  RA226     alias:244402-009 

10     244402-010                      326.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:25  GS 186                     

10     244631-010                      326.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:25  RA226     alias:244402-010 

11     244402-011                      309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:31  GS 186                     

11     244631-011                      309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:31  RA226     alias:244402-011 

12     244402-012                      306.21  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:37  GS 186                     

12     244631-012                      306.21  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:37  RA226     alias:244402-012 

13     244403-001                      334.46  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:44  GS 186                     

13     244631-013                      334.46  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:44  RA226     alias:244403-001 

14     244403-002                      330.48  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:51  GS 186                     

14     244631-014                      330.48  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:51  RA226     alias:244403-002 

15     244403-003                      338.38  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:58  GS 186                     

15     244631-015                      338.38  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:58  RA226     alias:244403-003 

16     244403-004                      348.07  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:03  GS 186                     

16     244631-016                      348.07  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:03  RA226     alias:244403-004 

17     244403-005                      305.44  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:08  GS 186                     

17     244631-017                      305.44  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:08  RA226     alias:244403-005 

18     244403-006                      290.17  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:11  GS 186                     

18     244631-018                      290.17  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:11  RA226     alias:244403-006 

19     244401-001                      276.24  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 10:12  GS 186                     

QC1    QC683646    BLANK               312.62  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:24  GS 186                     

QC2    QC683647    LCS                 294.39  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:23  GS 186                     

4      QC683648    SDUP of 244402-004  362.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:46  GS 186                     

11     QC683649    IDUP of 244402-011  309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:36  GS 186                     

4      QC684770    SDUP of 244631-004  362.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 08:46  RA226     alias:QC683648   

11     QC684771    IDUP of 244631-011  309.01  10-APR-2013 09:35  10-APR-2013 14:11  11-APR-2013 09:36  RA226     alias:QC683649   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 



507 of 513

: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 26, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 20, 2013. 

LDC project# 29934D: 

SDG# 

244653 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report:. 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

299340Cov_HPSCTO12.wpd 



•••••••••••••• 
LDC: 

Please feel free to contact us if you have any questions. 

Sincerely, 

Andrew Kong 
Project Manager/Chemist 

29934DCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29934DCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

11-Apr-2013 12-PE-E0804-29 244653-006 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-28 244653-005 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-24 244653-001 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-25 244653-002 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-32 244653-009 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-36 244653-013 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-26 244653-003 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-27 244653-004 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-30 244653-007 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-37 244653-014 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-30DUP QC684925DUP DUP GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-37DUP QC684926DUP DUP GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-33 244653-010 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-34 244653-011 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-38 244653-015 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-41 244653-018 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-39 244653-016 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-31 244653-008 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-40 244653-017 N GEN PREP HASL300 3 

11-Apr-2013 12-PE-E0804-35 244653-012 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

299340Cov_HPSCT012.wpd 



Lab Reporting Batch ID: 244653 

EDD Filename: 244653 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29934DCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29934DCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244653 
(No Outliers) 



LDC #: 29934D35 

SDG #: 244653 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:v:lzt/\'3 

Page:~of_\_ 
Reviewer: cJ!-

2nd Reviewer: , ,.J 
v 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatica Acea I I 
-I. Technical holdino times Sampling dates: 

II. Initial calibration A 
Ill. Calibration verification A 

IV. Blanks ---
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates rPr O~_ 
VII. Laboratory control samples N L-G~ 
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
.--

¥11 c:;=•.-1 hl~-,l<c 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: ~ ~ \ 

1 12-PE-E0804-24 11 12-PE-E0804-34 21 

2 12-PE-E0804-25 12 12-PE-E0804-35 22 

3 12-PE-E0804-26 13 12-PE-E0804-36 23 

4 12-PE-E0804-27 14 12-PE-E0804-37 24 

5 12-PE-E0804-28 15 12-PE-E0804-38 25 

6 12-PE-E0804-29 16 12-PE-E0804-39 26 

7 12-PE-E0804-30 17 12-PE-E0804-40 27 

8 12-PE-E0804-31 18 12-PE-E0804-41 28 

9 12-PE-E0804-32 19 12-PE-E0804-30DUP 29 

10 12-PE-E0804-33 20 12-PE-E0804-37DUP 30 

Ccmmeats 

L{ / 11 I\~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29934035W. wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 244653
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0804-24       244653-001
12-PE-E0804-25       244653-002
12-PE-E0804-26       244653-003
12-PE-E0804-27       244653-004
12-PE-E0804-28       244653-005
12-PE-E0804-29       244653-006
12-PE-E0804-30       244653-007
12-PE-E0804-31       244653-008
12-PE-E0804-32       244653-009
12-PE-E0804-33       244653-010
12-PE-E0804-34       244653-011
12-PE-E0804-35       244653-012
12-PE-E0804-36       244653-013
12-PE-E0804-37       244653-014
12-PE-E0804-38       244653-015
12-PE-E0804-39       244653-016
12-PE-E0804-40       244653-017
12-PE-E0804-41       244653-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  06/03/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244653
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/19/13
Samples Received:         04/11/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 04/19/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 244653-008; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in QC684925; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

This Analytical Report was revised to include all of the COCs for samples in
this report.

No other analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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4 of 535

r::;;J TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

SanDlego,CA92lOl 2._f 4\u\~ 
Chain-of-Custody Record PAD 01403 Page 1 of 1 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L Project Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

A A sr,t Nat!)e , l J ,,,.vi.. Airbill Number s LABORATORY ID 
•,f'III l 'i ()JI' N/A p -<'fff, iF 'l-11•13 

Project Contact Project Contact Phone E 
t2F t.J./;z;i.,/J2, Rick Weingarz 415-615-2733 C ~tJI./ tJJ ~3- /no.rowf-h 

T '-" 
SAMPLE_ID DATE TIME Containers LEVEL TYPE A 1 1 1 COMMENTS LOCATION SAMPLE ID 

T 

12-PE-E0804-24 4/1112013 105'~ 
1 2 S1 ~ □ □ 1111111 ill 11111 ml~ HIIII I~ 11111 II~ 111, HIii Ill lffl 11 

12-PE-E0804-25 4/1112013 1//J~c/ 
1 2 S1 ~ □ □ 11111111111 ill m1rn 11111111 ~ 1111 IHI 1111111111111111111 

12-PE-E0804-26 4/1112013 I oS'Ct; 1 2 S1 ~ □ □ 111111111111111111111111111111~111111111111111111111111~ 1m 

12-PE-E0804-27 4/1112013 IOS(s, 1 2 S1 ~ □ □ 111111111111111 HIIIII I I mmoo111111~ 11111111111!11111111 

12-PE-E0804-28 4/1112013 m5I 1 2 S1 ~ □ □ 111111 IIIIMII Hllll 11 mm111111111111111111111111rn 

12-PE-E0804-29 4/1112013 1050 1 2 S1 ~ □ □ 111111111111 Ill Hlllll 11111 B 111111111 ml 11m Hll 11111111 

12-PE-E0804-30 4/1112013 1058 1 2 S1 ~ □ □ 11111111111111111111111m 111111111m 11111111111111111111 

12-PE-E0804-31 4/1112013 JI 04- 1 2 S1 ~ □ □ 11111111111 rn Hlllll 11111 II 1111111111111 !IIH !111111111 

12-PE-E0804-32 4/1112013 1095 1 2 S1 ~ □ □ 111111111m rn 1111111111111111111111111111 um w11111111 

12-PE-Ef04-33 4/11/2013 JI OD 1 2 S1 ~ □ □ ' 111111111111!11 Hlllll 1111111111111m 11111111111 ii 1111 

12-PE-E0804-34 4/1112013 JI DO 1 2 S1 ~ □ □ 111m111111111111111111111~11111111111111111 

12-PE-E0804-35 4/1112013 J/{)5 1 2 S1 ~ □ □ 1111111111111111111 U I IIIIIRIIII Ill lllllllllrn 

- .. 

SAMPLE CONDITION UPON RECEil'T {l'ORLA.BORA TORY) 
1-=-+!-'-t-'~~l..£lo....L-vi:--,J~--4-=-+--ff-!-t,;,,.,L-1--:-~~=~------I TEMPERATURE: SAl'/IPLE~CQNDITION: . COOI,ERSEALi 
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I 

r:;;:) TETRA TECH EC.INC. 
~- 1230 c,Iumbla St, Suite 750 

San Di4!0, CA 92101 ~f 
' Project Name 

Radiological Screening Yard 
Project Location 

Hunters Point Naval Shipyard 

8
n''ltallle . U. 1 1vvl ~ ·JJr-1 e_ ) . -e.✓ 

Project Contact 
Rick Weingarz 

, SAMPLE_ID DATE 

12-PE-E0B04-36 4111/2013 

12-PE-E0B04-37 4111/2013 

12-PE-E0B04-3B 4111/2013 

12-PE-E0B04-39 4111/2013 

12-PE-EOB04-40 4111/2013 

12-PE-E0B04-41 4/1112013 

4\u\t.3 
PO Number 

Project Number 

Airbill Number 

Project Contact Phone 

TIME Containers 

/055 1 

1O~-a 1 

//Of).. 1 

1103 1 

)Jatf 1 

1/0~ 1 

Chain-of-Custody Record PAD 01404 

G s A LABORATORY NAME 

N/A A R L 
M 9 p ONSITE - Curtis & 

40440012 M 0 H Tompkins, LTD. 
A A 
s LABORATORY ID 

N/A p ~'fll'tb t.q:- 'I-If•/ 3 
E 

ltJ. 4'-llo5B - /r.nfl)h 415-615-2733 C 

T 
COMMENTS 

.I 
LEVEL TYPE A 1 1 1 LOCATION 

T 

2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 

SAMPLE coNDcrION uroN ~EcEp•r-~FOirLiooRA:roRY) 
l--:'--.:.....+.14!-J=I.-Jlj~<'..!..!.lL:...;..:~-+---L-..L.!......r....:~+-,,--...._~;,,.L-~Lf¥i8,l-----l l'l!':Ml'EMTU!l.E;, S,\MPLI!i CONDITION: - COOLER S~k_ - ._ 

Page 1 of 1 

Project Information 

Section 

fh RF tf/q;2.j15 
SAMPLE ID 

lllmlHIMIIDllll!IIIIIDIIIIIIIIIIIIIIDllm 

I 11111111 HIIIIIIIIIIII I lfll Ill II! I illlll 11111111 

1111111 I illlll 11111 MIii i iii 11111111 lffl IUII I IH Ill 

11111111 mum 1111 ~ 11m1 m III oo 11; 111101111111 

llllllllllllillRll~illlllOOIUllll!f UIIIHI! 

111111 illl 111Hllll~illlll001111111111 Hfflfflll m !II 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-24                Received:        04/11/13                      
Lab ID:          244653-001                    Prepared:        04/12/13 10:05                
Matrix:          Soil                          Analyzed:        05/14/13 14:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.02683 U        0.1657         0.1349            0.9     
Bismuth-212                          0.3471           0.3623         0.2835                    
Bismuth-214                          0.4337           0.08621        0.03360                   
Cesium-137                           0.004916 U       0.02522        0.02021           0.07    
Cobalt-60                            0.002886 U       0.01447        0.01959           0.03    
Europium-152                         0.04776 U        0.07539        0.05409           0.1     
Europium-154                         0.01144 U        0.05080        0.1597            0.2     
Lead-212                             0.3446           0.07185        0.03814                   
Lead-214                             0.3777           0.09547        0.04366                   
Potassium-40                        12.21             1.176          0.3262                    
Protactinium-234                     0.02761 U        0.03091        0.08975                   
Radium-226 (By Bismuth-214)          0.4337           0.08621        0.03360           0.2     
Thallium-208                         0.1376           0.04585        0.02110                   
Thorium-232 (By Actinium-228)        0.3061           0.1163         0.06764           0.9     
Thorium-234                          0.1951 U         0.4128         1.168                     
Uranium-235                          0.04900 U        0.03863        0.1314            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-25                Received:        04/11/13                      
Lab ID:          244653-002                    Prepared:        04/12/13 10:07                
Matrix:          Soil                          Analyzed:        05/14/13 14:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09273 U        0.1838         0.1457            0.9     
Bismuth-212                          0.7705           0.3733         0.1803                    
Bismuth-214                          0.4825           0.1081         0.05220                   
Cesium-137                           0.01797          0.02221        0.01575           0.07    
Cobalt-60                            0.01538 U        0.02577        0.01858           0.03    
Europium-152                         0.02707 U        0.05993        0.05515           0.1     
Europium-154                         0.003494 U       0.01658        0.1926            0.2     
Lead-212                             0.4797           0.08299        0.04406                   
Lead-214                             0.5531           0.1061         0.05007                   
Potassium-40                        10.16             1.058          0.2803                    
Protactinium-234                     0.01903 U        0.04238        0.1079                    
Radium-226 (By Bismuth-214)          0.4825           0.1081         0.05220           0.2     
Thallium-208                         0.1791           0.04729        0.02120                   
Thorium-232 (By Actinium-228)        0.6716           0.1233         0.04982           0.9     
Thorium-234                          1.362            1.425          1.089                     
Uranium-235                          0.04909 U        0.03401        0.1435            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-26                Received:        04/11/13                      
Lab ID:          244653-003                    Prepared:        04/12/13 10:08                
Matrix:          Soil                          Analyzed:        05/14/13 14:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001001 U       0.1773         0.1460            0.9     
Bismuth-212                          0.9299           0.4441         0.2074                    
Bismuth-214                          0.4892           0.09143        0.03416                   
Cesium-137                          -0.004973 U       0.02934        0.02368           0.07    
Cobalt-60                            0.01108 U        0.01407        0.02398           0.03    
Europium-152                         0.02551 U        0.03226        0.06397           0.1     
Europium-154                         0.01498 U        0.03940        0.1309            0.2     
Lead-212                             0.4286           0.07235        0.03602                   
Lead-214                             0.5556           0.09433        0.04047                   
Potassium-40                        10.43             1.115          0.3239                    
Protactinium-234                     0.02233 U        0.07474        0.09209                   
Radium-226 (By Bismuth-214)          0.4892           0.09143        0.03416           0.2     
Thallium-208                         0.1240           0.04654        0.02313                   
Thorium-232 (By Actinium-228)        0.5630           0.1173         0.05684           0.9     
Thorium-234                          0.3525 U         0.4095         1.239                     
Uranium-235                          0.02339 U        0.02360        0.1563            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-27                Received:        04/11/13                      
Lab ID:          244653-004                    Prepared:        04/12/13 10:09                
Matrix:          Soil                          Analyzed:        05/14/13 15:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.004391 U       0.1477         0.1213            0.9    
Bismuth-212                          0.4312           0.4622         0.2627                   
Bismuth-214                          0.4136           0.09032        0.03935                  
Cesium-137                           0.01036 U        0.02687        0.02103           0.07   
Cobalt-60                            0.001017 U       0.007326       0.02421           0.03   
Europium-152                         0.03773 U        0.06503        0.05547           0.1    
Europium-154                         0.02196 U        0.03563        0.1583            0.2    
Lead-212                             0.3971           0.07345        0.03830                  
Lead-214                             0.4804           0.08580        0.03502                  
Potassium-40                        12.40             1.168          0.3106                   
Protactinium-234                     0.003448 U       0.004218       0.09368                  
Radium-226 (By Bismuth-214)          0.4136           0.09032        0.03935           0.2    
Thallium-208                         0.1316           0.03724        0.01612                  
Thorium-232 (By Actinium-228)        0.6358           0.1412         0.02856           0.9    
Thorium-234                          1.323            1.184          0.8870                   
Uranium-235                          0.06992 U        0.04203        0.1297            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-28                Received:        04/11/13                      
Lab ID:          244653-005                    Prepared:        04/12/13 10:24                
Matrix:          Soil                          Analyzed:        05/14/13 15:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:51                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.003229 U       0.1325        0.1089            0.9     
Bismuth-212                          0.2168 U         0.4070        0.2830                    
Bismuth-214                          0.3289           0.09085       0.04396                   
Cesium-137                           0.003143 U       0.02420       0.01957           0.07    
Cobalt-60                           -0.0004379 U      0.02827       0.02323           0.03    
Europium-152                         0.03912 U        0.06377       0.05805           0.1     
Europium-154                         0.02779 U        0.08174       0.1557            0.2     
Lead-212                             0.3559           0.06456       0.03249                   
Lead-214                             0.4824           0.09058       0.04046                   
Potassium-40                        11.55             1.091         0.2422                    
Protactinium-234                     0.02030 U        0.09746       0.08856                   
Radium-226 (By Bismuth-214)          0.3289           0.09085       0.04396           0.2     
Thallium-208                         0.1461           0.03604       0.01522                   
Thorium-232 (By Actinium-228)        0.5244           0.1104        0.02868           0.9     
Thorium-234                          0.1869 U         0.4083        0.9973                    
Uranium-235                          0.03205 U        0.02304       0.1469            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-29                Received:        04/11/13                      
Lab ID:          244653-006                    Prepared:        04/12/13 10:29                
Matrix:          Soil                          Analyzed:        05/14/13 15:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04530 U        0.1655         0.1334            0.9     
Bismuth-212                          0.3020           0.3608         0.2691                    
Bismuth-214                          0.3336           0.08640        0.04089                   
Cesium-137                           0.01669 U        0.02600        0.01954           0.07    
Cobalt-60                           -0.008084 U       0.03321        0.02638           0.03    
Europium-152                         0.01296 U        0.07231        0.04391           0.1     
Europium-154                         0.02533 U        0.05710        0.1302            0.2     
Lead-212                             0.2056           0.06262        0.03668                   
Lead-214                             0.2902           0.06760        0.03451                   
Potassium-40                        12.65             1.163          0.2987                    
Protactinium-234                     0.05033 U        0.1040         0.08950                   
Radium-226 (By Bismuth-214)          0.3336           0.08640        0.04089           0.2     
Thallium-208                         0.08613          0.02932        0.01329                   
Thorium-232 (By Actinium-228)        0.2333           0.09182        0.08016           0.9     
Thorium-234                          0.01263 U        0.01438        0.9763                    
Uranium-235                          0.04151 U        0.03963        0.1120            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-30                Received:        04/11/13                      
Lab ID:          244653-007                    Prepared:        04/12/13 10:34                
Matrix:          Soil                          Analyzed:        05/14/13 15:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08759 U        0.1718         0.1367            0.9     
Bismuth-212                          0.2748 U         0.4548         0.2785                    
Bismuth-214                          0.3950           0.08967        0.04002                   
Cesium-137                          -0.002135 U       0.02289        0.01860           0.07    
Cobalt-60                           -0.003968 U       0.02867        0.02309           0.03    
Europium-152                         0.03015 U        0.04617        0.05312           0.1     
Europium-154                         0.02574 U        0.05158        0.1764            0.2     
Lead-212                             0.4865           0.07095        0.03190                   
Lead-214                             0.4392           0.07962        0.04921                   
Potassium-40                        11.78             1.130          0.3138                    
Protactinium-234                    -0.01581 U        0.03218        0.08672                   
Radium-226 (By Bismuth-214)          0.3950           0.08967        0.04002           0.2     
Thallium-208                         0.1342           0.04038        0.01870                   
Thorium-232 (By Actinium-228)        0.4750           0.1500         0.07310           0.9     
Thorium-234                         -0.1626 U         1.306          1.067                     
Uranium-235                          0.04103 U        0.03199        0.1527            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-31                Received:        04/11/13                      
Lab ID:          244653-008                    Prepared:        04/12/13 10:40                
Matrix:          Soil                          Analyzed:        05/14/13 15:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:04                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.1173 U          0.2079        0.1655            0.9     
Bismuth-212                          0.8385            0.4567        0.2737                    
Bismuth-214                          0.6023            0.1181        0.05248                   
Cesium-137                           0.007454 U        0.02717       0.02161           0.07    
Cobalt-60                            0.003449 U b      0.01532       0.03028           0.03    
Europium-152                         0.08095           0.07917       0.05600           0.1     
Europium-154                         0.01529 U         0.05019       0.1489            0.2     
Lead-212                             0.5702            0.08679       0.04429                   
Lead-214                             0.5875            0.09432       0.03995                   
Potassium-40                        10.99              1.082         0.2641                    
Protactinium-234                     0.05667 U         0.1069        0.09084                   
Radium-226 (By Bismuth-214)          0.6023            0.1181        0.05248           0.2     
Thallium-208                         0.2304            0.04416       0.01698                   
Thorium-232 (By Actinium-228)        0.7979            0.1318        0.03856           0.9     
Thorium-234                          0.7175 U          0.7023        1.114                     
Uranium-235                          0.04956 U         0.05693       0.1500            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-32                Received:        04/11/13                      
Lab ID:          244653-009                    Prepared:        04/12/13 10:47                
Matrix:          Soil                          Analyzed:        05/14/13 15:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:55                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1068 U        0.1681         0.1316            0.9     
Bismuth-212                          0.3734          0.3816         0.2363                    
Bismuth-214                          0.2578          0.07093        0.03929                   
Cesium-137                           0.01101 U       0.02749        0.02151           0.07    
Cobalt-60                            0.01080 U       0.02577        0.01952           0.03    
Europium-152                         0.01537 U       0.02836        0.05731           0.1     
Europium-154                         0.01735 U       0.03346        0.1300            0.2     
Lead-212                             0.2678          0.06057        0.03295                   
Lead-214                             0.2974          0.09179        0.04773                   
Potassium-40                        12.81            1.152          0.2795                    
Protactinium-234                     0.01238 U       0.02520        0.08780                   
Radium-226 (By Bismuth-214)          0.2578          0.07093        0.03929           0.2     
Thallium-208                         0.1448          0.03998        0.01634                   
Thorium-232 (By Actinium-228)        0.3680          0.1257         0.07459           0.9     
Thorium-234                          0.2925 U        0.3153         0.9925                    
Uranium-235                          0.03415 U       0.02468        0.1438            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-33                Received:        04/11/13                      
Lab ID:          244653-010                    Prepared:        04/12/13 10:55                
Matrix:          Soil                          Analyzed:        05/14/13 16:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05888 U        0.1675        0.1345            0.9     
Bismuth-212                          0.5164           0.5969        0.3089                    
Bismuth-214                          0.3765           0.1031        0.04932                   
Cesium-137                          -0.0007129 U      0.02148       0.01760           0.07    
Cobalt-60                            0.002726 U       0.02848       0.02307           0.03    
Europium-152                         0.03915 U        0.05436       0.05057           0.1     
Europium-154                        -0.0007144 U      0.1667        0.1372            0.2     
Lead-212                             0.4304           0.08034       0.04233                   
Lead-214                             0.4089           0.08128       0.04545                   
Potassium-40                         7.861            0.9360        0.2794                    
Protactinium-234                     0.01099 U        0.04656       0.1012                    
Radium-226 (By Bismuth-214)          0.3765           0.1031        0.04932           0.2     
Thallium-208                         0.1821           0.04520       0.01768                   
Thorium-232 (By Actinium-228)        0.6279           0.1332        0.04855           0.9     
Thorium-234                          0.2048 U         1.204         0.9788                    
Uranium-235                          0.05984 U        0.04644       0.1327            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0

16 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-34                Received:        04/11/13                      
Lab ID:          244653-011                    Prepared:        04/12/13 11:06                
Matrix:          Soil                          Analyzed:        05/14/13 16:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.42 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0 U              0.1631        0.1628            0.9     
Bismuth-212                          0.8441           0.4758        0.2825                    
Bismuth-214                          0.5279           0.1072        0.04495                   
Cesium-137                           0.0003451 U      0.02774       0.02282           0.07    
Cobalt-60                            0.0002038 U      0.02750       0.02262           0.03    
Europium-152                         0.04096 U        0.05244       0.05308           0.1     
Europium-154                        -0.06213 U        0.2163        0.1708            0.2     
Lead-212                             0.6044           0.08535       0.04037                   
Lead-214                             0.6280           0.1170        0.05119                   
Potassium-40                         8.826            1.019         0.2844                    
Protactinium-234                     0.04720 U        0.09342       0.08322                   
Radium-226 (By Bismuth-214)          0.5279           0.1072        0.04495           0.2     
Thallium-208                         0.2159           0.04514       0.01796                   
Thorium-232 (By Actinium-228)        0.6767           0.1291        0.06221           0.9     
Thorium-234                          0.7352 U         0.6090        0.9165                    
Uranium-235                          0.04034 U        0.02996       0.1561            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-35                Received:        04/11/13                      
Lab ID:          244653-012                    Prepared:        04/12/13 11:12                
Matrix:          Soil                          Analyzed:        05/14/13 16:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.008938 U       0.1724         0.1414            0.9     
Bismuth-212                          1.318            0.5534         0.2567                    
Bismuth-214                          0.5865           0.1007         0.04219                   
Cesium-137                          -0.004528 U       0.02832        0.02287           0.07    
Cobalt-60                            0.004810 U       0.01377        0.02225           0.03    
Europium-152                         0.06277          0.06322        0.06257           0.1     
Europium-154                         0.04012 U        0.03163        0.1468            0.2     
Lead-212                             0.7169           0.09305        0.04382                   
Lead-214                             0.7850           0.1192         0.05181                   
Potassium-40                         9.787            1.030          0.2760                    
Protactinium-234                    -0.05400 U        0.1504         0.1216                    
Radium-226 (By Bismuth-214)          0.5865           0.1007         0.04219           0.2     
Thallium-208                         0.2745           0.04943        0.01689                   
Thorium-232 (By Actinium-228)        0.9296           0.1441         0.05296           0.9     
Thorium-234                          0.5646 U         0.3934         1.573                     
Uranium-235                          0.1311 U         0.2016         0.1595            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-36                Received:        04/11/13                      
Lab ID:          244653-013                    Prepared:        04/12/13 11:19                
Matrix:          Soil                          Analyzed:        05/15/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.79 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.1056 U         0.2131         0.1699            0.9     
Bismuth-212                          0.4985           0.5811         0.2942                    
Bismuth-214                          0.3264           0.08960        0.04551                   
Cesium-137                           0.006581 U       0.02683        0.02136           0.07    
Cobalt-60                            0.001596 U       0.03509        0.02872           0.03    
Europium-152                         0.02068 U        0.03822        0.06708           0.1     
Europium-154                        -0.09220 U        0.2331         0.1818            0.2     
Lead-212                             0.4031           0.07647        0.04079                   
Lead-214                             0.4994           0.09493        0.04487                   
Potassium-40                        10.99             1.124          0.3060                    
Protactinium-234                     0.01906 U        0.07812        0.08630                   
Radium-226 (By Bismuth-214)          0.3264           0.08960        0.04551           0.2     
Thallium-208                         0.1628           0.04020        0.01626                   
Thorium-232 (By Actinium-228)        0.5987           0.1360         0.06294           0.9     
Thorium-234                          0.7735 U         0.7459         1.297                     
Uranium-235                          0.1185 U         0.1767         0.1426            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-37                Received:        04/11/13                      
Lab ID:          244653-014                    Prepared:        04/12/13 11:29                
Matrix:          Soil                          Analyzed:        05/15/13 08:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.44 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0001214 U      0.1626         0.1339            0.9     
Bismuth-212                          0.7025           0.4224         0.2207                    
Bismuth-214                          0.3811           0.08761        0.04066                   
Cesium-137                           0.008320 U       0.02657        0.02094           0.07    
Cobalt-60                            0.004817 U       0.01355        0.02123           0.03    
Europium-152                         0.02165 U        0.04801        0.05610           0.1     
Europium-154                         0.03230 U        0.05974        0.1246            0.2     
Lead-212                             0.4163           0.07379        0.03837                   
Lead-214                             0.3519           0.09545        0.05082                   
Potassium-40                         9.447            1.050          0.2933                    
Protactinium-234                     0.005874 U       0.02032        0.09561                   
Radium-226 (By Bismuth-214)          0.3811           0.08761        0.04066           0.2     
Thallium-208                         0.1640           0.03876        0.01504                   
Thorium-232 (By Actinium-228)        0.4969           0.1194         0.06916           0.9     
Thorium-234                          0.8438 U         1.533          1.216                     
Uranium-235                          0.05873 U        0.04028        0.1519            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0

20 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-38                Received:        04/11/13                      
Lab ID:          244653-015                    Prepared:        04/12/13 12:32                
Matrix:          Soil                          Analyzed:        05/15/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03824 U        0.1570         0.1266            0.9     
Bismuth-212                          0.4487           0.3546         0.2128                    
Bismuth-214                          0.3745           0.09671        0.04755                   
Cesium-137                          -0.009140 U       0.02740        0.02157           0.07    
Cobalt-60                            0.002497 U       0.02995        0.02432           0.03    
Europium-152                         0.01580 U        0.06245        0.05464           0.1     
Europium-154                         0.04523 U        0.1125         0.1454            0.2     
Lead-212                             0.4287           0.07529        0.03959                   
Lead-214                             0.3644           0.08848        0.04530                   
Potassium-40                         7.461            0.9282         0.2851                    
Protactinium-234                     0.005395 U       0.02199        0.09546                   
Radium-226 (By Bismuth-214)          0.3745           0.09671        0.04755           0.2     
Thallium-208                         0.1944           0.04417        0.01625                   
Thorium-232 (By Actinium-228)        0.6227           0.1255         0.05028           0.9     
Thorium-234                          0.7504 U         0.6807         1.107                     
Uranium-235                          0.03302 U        0.02569        0.1726            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-39                Received:        04/11/13                      
Lab ID:          244653-016                    Prepared:        04/12/13 12:38                
Matrix:          Soil                          Analyzed:        05/15/13 09:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.06 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.007182 U      0.2562         0.2107             0.9    
Bismuth-212                          0.6728          0.4273         0.2910                    
Bismuth-214                          0.7620          0.1153         0.04285                   
Cesium-137                          -0.01938 U       0.03409        0.02640            0.07   
Cobalt-60                            0 U             0.004946       0.005762           0.03   
Europium-152                         0.02750 U       0.03474        0.06724            0.1    
Europium-154                         0.02868 U       0.04841        0.1922             0.2    
Lead-212                             0.9116          0.1004         0.04538                   
Lead-214                             0.7519          0.1231         0.05566                   
Potassium-40                         9.411           1.002          0.2465                    
Protactinium-234                     0.04572 U       0.09171        0.1030                    
Radium-226 (By Bismuth-214)          0.7620          0.1153         0.04285            0.2    
Thallium-208                         0.3027          0.05242        0.02030                   
Thorium-232 (By Actinium-228)        1.047           0.1483         0.05683            0.9    
Thorium-234                          0.7634 U        0.8962         1.569                     
Uranium-235                          0.07198 U       0.03974        0.1551             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-40                Received:        04/11/13                      
Lab ID:          244653-017                    Prepared:        04/12/13 12:44                
Matrix:          Soil                          Analyzed:        05/15/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:04                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.002621 U       0.1877        0.1545            0.9     
Bismuth-212                          1.144            0.4384        0.2452                    
Bismuth-214                          0.8055           0.1103        0.03866                   
Cesium-137                          -0.009281 U       0.03494       0.02806           0.07    
Cobalt-60                            0.005235 U       0.02301       0.01806           0.03    
Europium-152                         0.01140 U        0.04780       0.06460           0.1     
Europium-154                         0.0007342 U      0.2357        0.1941            0.2     
Lead-212                             0.9740           0.09964       0.04538                   
Lead-214                             0.8375           0.1251        0.05604                   
Potassium-40                         8.896            0.9655        0.2767                    
Protactinium-234                    -0.08650 U        0.1303        0.1035                    
Radium-226 (By Bismuth-214)          0.8055           0.1103        0.03866           0.2     
Thallium-208                         0.3143           0.05353       0.02154                   
Thorium-232 (By Actinium-228)        1.089            0.1484        0.03834           0.9     
Thorium-234                          1.204 U          0.8048        1.378                     
Uranium-235                          0.07708 U        0.05647       0.1680            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-41                Received:        04/11/13                      
Lab ID:          244653-018                    Prepared:        04/12/13 12:48                
Matrix:          Soil                          Analyzed:        05/15/13 09:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.88 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:02                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01439 U        0.2347        0.1927            0.9     
Bismuth-212                          1.627            0.5654        0.2409                    
Bismuth-214                          0.6045           0.1075        0.04600                   
Cesium-137                           0.0007621 U      0.02717       0.02230           0.07    
Cobalt-60                           -0.005648 U       0.03086       0.02471           0.03    
Europium-152                         0.01300 U        0.02138       0.06545           0.1     
Europium-154                         0.01661 U        0.03905       0.1748            0.2     
Lead-212                             0.8759           0.1034        0.05116                   
Lead-214                             0.7136           0.09576       0.04654                   
Potassium-40                         8.018            0.9158        0.2712                    
Protactinium-234                    -0.007591 U       0.01889       0.1247                    
Radium-226 (By Bismuth-214)          0.6045           0.1075        0.04600           0.2     
Thallium-208                         0.2852           0.05395       0.02050                   
Thorium-232 (By Actinium-228)        0.8907           0.1504        0.05972           0.9     
Thorium-234                          0.8644 U         1.764         1.414                     
Uranium-235                          0.05426 U        0.03044       0.1772            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/12/13 10:05                
Lab ID:          QC683898                      Analyzed:        05/08/13 10:34                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.006271 U       0.09913        0.08096           0.9     
Bismuth-212                          0.04899 U        0.2477         0.1961                    
Bismuth-214                         -0.01206 U        0.07085        0.03617                   
Cesium-137                          -0.0006096 U      0.01565        0.01278           0.07    
Cobalt-60                            0 U              0.009948       0.005795          0.03    
Europium-152                         0.02003 U        0.02862        0.03768           0.1     
Europium-154                         0.05895 U        0.1016         0.06793           0.2     
Lead-212                            -0.01846 U        0.2212         0.02929                   
Lead-214                             0.003456 U       0.03987        0.03484                   
Potassium-40                        -0.3139 U         0.9137         0.2803                    
Protactinium-234                     0.05324          0.06542        0.04859                   
Radium-226 (By Bismuth-214)         -0.01206 U        0.07085        0.03617           0.2     
Thallium-208                         0.0002857 U      0.01907        0.01567                   
Thorium-232 (By Actinium-228)        0.03519 U        0.06394        0.04957           0.9     
Thorium-234                         -0.002134 U       0.7114         0.5858                    
Uranium-235                          0.01282 U        0.03124        0.08397           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/12/13 10:04                
Type:            LCS                           Analyzed:        05/08/13 10:24                
Lab ID:          QC683899                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313.73 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.85                0.4432    106.6  54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-30                Sampled:         04/11/13 10:58                
Type:            IDUP                          Received:        04/11/13                      
MSS Lab ID:      244653-007                    Prepared:        04/12/13 10:39                
Lab ID:          QC684925                      Analyzed:        05/15/13 07:54                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324.74 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    -0.08759 U     0.1719       0 U           0.1365      0.1218           0.9    NC    40  NC     1   

Bismuth-212                       0.2748 U      0.4550       0.5261        0.3720      0.2058                  NC    40  NC     1   

Bismuth-214                       0.3950        0.09145      0.4357        0.08785     0.03448                 9.809 40  0.2272 1   

Cesium-137                       -0.002135 U    0.02289      0.005761 U    0.02533     0.02024          0.07   NC    40  NC     1   

Cobalt-60                        -0.003968 U    0.02867      0.01213 U     0.02492     0.01857          0.03   NC    40  NC     1   

Europium-152                      0.03015 U     0.04620      0.05398 U     0.07786     0.05585          0.1    NC    40  NC     1   

Europium-154                      0.02574 U     0.05159      0 U b         0.1365      0.2242           0.2    NC    40  NC     1   

Lead-212                          0.4865        0.08156      0.3663        0.07469     0.03646                 28.19 40  0.7692 1   

Lead-214                          0.4392        0.08329      0.5334        0.09778     0.03901                 19.37 40  0.5203 1   

Potassium-40                     11.78          1.276       10.87          1.236       0.3231                  8.024 40  0.3618 1   

Protactinium-234                 -0.01581 U     0.03242      0.008623 U    0.03167     0.06511                 NC    40  NC     1   

Radium-226 (By Bismuth-214)       0.3950        0.09145      0.4357        0.08785     0.03448          0.2    9.809 40  0.2272 1   

Thallium-208                      0.1342        0.04130      0.1771        0.04220     0.01603                 27.58 40  0.5142 1   

Thorium-232 (By Actinium-228)     0.4750        0.1539       0.5154        0.1454      0.05157          0.9    8.168 40  0.1351 1   

Thorium-234                      -0.1626 U      1.306        0.5504 U      0.3792      0.8102                  NC    40  NC     1   

Uranium-235                       0.04103 U     0.03210      0.04563 U     0.03304     0.1355           0.18   NC    40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-37                Sampled:         04/11/13 10:58                
Type:            SDUP                          Received:        04/11/13                      
MSS Lab ID:      244653-014                    Prepared:        04/12/13 11:30                
Lab ID:          QC684926                      Analyzed:        05/15/13 08:58                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   303.64 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.0001214 U    0.1626      -0.007713 U    0.1508      0.1237           0.9   NC    40  NC      1   

Bismuth-212                      0.7025         0.4239       0.4690        0.3290      0.2066                 39.86 40  0.3101  1   

Bismuth-214                      0.3811         0.08927      0.3702        0.09267     0.04213                2.902 40  0.05991 1   

Cesium-137                       0.008320 U     0.02657     -0.001289 U    0.02564     0.02098          0.07  NC    40  NC      1   

Cobalt-60                        0.004817 U     0.01356     -0.01199 U     0.03364     0.02622          0.03  NC    40  NC      1   

Europium-152                     0.02165 U      0.04802      0.03552 U     0.05599     0.05407          0.1   NC    40  NC      1   

Europium-154                     0.03230 U      0.05977     -0.009489 U    0.1897      0.1550           0.2   NC    40  NC      1   

Lead-212                         0.4163         0.07970      0.3976        0.08299     0.03843                4.600 40  0.1151  1   

Lead-214                         0.3519         0.09686      0.4740        0.09733     0.04016                29.57 40  0.6289  1   

Potassium-40                     9.447          1.152        8.664         1.050       0.2558                 8.649 40  0.3558  1   

Protactinium-234                 0.005874 U     0.02038      0.03656 U     0.02961     0.09676                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3811         0.08927      0.3702        0.09267     0.04213          0.2   2.902 40  0.05991 1   

Thallium-208                     0.1640         0.04015      0.1047        0.03486     0.01684                44.08 40  0.7895  1   

Thorium-232 (By Actinium-228)    0.4969         0.1247       0.3586        0.1062      0.08187          0.9   32.32 40  0.5986  1   

Thorium-234                      0.8438 U       1.535        0.3131 U      0.3426      1.011                  NC    40  NC      1   

Uranium-235                      0.05873 U      0.04043      0.05745 U     0.03170     0.1301           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:29:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1539 +0.250275*Channel -5.28117e-008*Channel**2

FWHM (ch) =   3.1175 +0.001002*Channel -3.91985e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.91     0.90    1.38%
977.12      244.70   244.65  0.02%      0.99     1.02   -2.21%

1374.90      344.28   344.16  0.04%      1.11     1.11    0.43%
3113.96      778.90   778.99 -0.01%      1.48     1.46    0.92%
3854.60      964.08   964.08 -0.00%      1.59     1.60   -0.61%
5631.86     1408.01  1407.99  0.00%      1.88     1.88    0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:33:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0901 +0.250286*Channel -5.36062e-008*Channel**2

FWHM (ch) =   3.1287 +0.001080*Channel -5.32761e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.66      121.78   121.88 -0.08%      0.90     0.91   -1.37%
977.34      244.70   244.65  0.02%      1.05     1.03    1.63%

1375.09      344.28   344.16  0.04%      1.13     1.13   -0.25%
3114.12      778.90   778.99 -0.01%      1.50     1.49    0.50%
3854.73      964.08   964.08  0.00%      1.61     1.62   -0.81%
5631.98     1408.01  1407.99  0.00%      1.88     1.88    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:06:58

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1089 +0.250277*Channel -3.87038e-008*Channel**2

FWHM (ch) =   3.0803 +0.001074*Channel -4.78637e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.94      121.78   121.75  0.02%      0.89     0.90   -1.14%
978.26      244.70   244.69  0.00%      1.02     1.02   -0.11%

1376.56      344.28   344.34 -0.02%      1.14     1.12    1.80%
3114.03      778.90   778.89  0.00%      1.48     1.49   -0.97%
3854.71      964.08   964.06  0.00%      1.63     1.63    0.20%
5631.19     1408.01  1408.02 -0.00%      1.90     1.90    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:34:35

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0951 +0.250270*Channel -3.84034e-008*Channel**2

FWHM (ch) =   2.9820 +0.001250*Channel -7.24353e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.75  0.03%      0.90     0.89    0.74%
978.24      244.70   244.69  0.00%      1.04     1.03    0.20%

1376.53      344.28   344.34 -0.02%      1.13     1.14   -0.70%
3114.07      778.90   778.89  0.00%      1.51     1.54   -2.15%
3854.73      964.08   964.06  0.00%      1.72     1.68    2.33%
5631.26     1408.01  1408.02 -0.00%      1.92     1.93   -0.44%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:20:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1204 +0.250241*Channel -3.32995e-008*Channel**2

FWHM (ch) =   2.8760 +0.001236*Channel -7.75896e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.09      121.78   121.76  0.02%      0.86     0.87   -1.19%
978.70      244.70   244.76 -0.03%      1.03     1.00    2.34%

1376.30      344.28   344.22  0.02%      1.10     1.11   -0.96%
3114.53      778.90   778.94 -0.00%      1.48     1.49   -1.22%
3854.95      964.08   964.05  0.00%      1.64     1.62    1.06%
5631.34     1408.01  1408.02 -0.00%      1.84     1.84   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:52:13

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1091 +0.250220*Channel -3.07941e-008*Channel**2

FWHM (ch) =   2.9723 +0.001049*Channel -3.58812e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.77  0.01%      0.86     0.87   -1.54%
978.69      244.70   244.75 -0.02%      1.01     0.99    1.55%

1376.36      344.28   344.23  0.02%      1.09     1.09    0.32%
3114.59      778.90   778.93 -0.00%      1.46     1.47   -0.62%
3855.16      964.08   964.07  0.00%      1.62     1.62    0.12%
5631.44     1408.01  1408.01  0.00%      1.94     1.93    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 08:18:38
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:22:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.94   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 07:56:04
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:23:40
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 08:08:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.85      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:40:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.46      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.16      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130514003_BG                                                              
Acquired: 5/14/2013 08:45:46
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130515002_BG                                                              
Acquired: 5/15/2013 07:38:31
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.03      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130514002_BG                                                              
Acquired: 5/14/2013 08:08:13
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130515002_BG                                                              
Acquired: 5/15/2013 07:39:55
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130514002_BG                                                              
Acquired: 5/14/2013 08:22:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.01      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

54 of 535



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130515002_BG                                                              
Acquired: 5/15/2013 07:55:44
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.87      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513193458

Instrument : HPGE02                           Begun : 05/14/13 08:18             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 08:18 1.0 1          
002  2_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:33 1.0            
003  2_20130514_003  RIB     BACKGROUND CONTAMINA               05/14/13 08:45 1.0            
004  2_20130514_004  SAMPLE  244653-001           Soil   197298 05/14/13 14:14 1.0            
005  2_20130514_005  SAMPLE  244653-004           Soil   197298 05/14/13 15:03 1.0            
006  2_20130514_006  MSS     244653-007           Soil   197298 05/14/13 15:56 1.0            
007  2_20130514_007  SAMPLE  244653-010           Soil   197298 05/14/13 16:50 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513194842

Instrument : HPGE02                           Begun : 05/15/13 07:22             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130515_001     RCCV       QUALITY CONTROL CHEC                          05/15/13 07:22    1.0    1                     

002     2_20130515_002     RIB        BACKGROUND CONTAMINA                          05/15/13 07:38    1.0                          

003     2_20130515_003     IDUP       QC684925                 Soil       197298    05/15/13 07:54    1.0                          

004     2_20130515_004     SDUP       QC684926                 Soil       197298    05/15/13 08:58    1.0                          

005     2_20130515_005     SAMPLE     244653-017               Soil       197298    05/15/13 09:49    1.0                          

006     2_20130515_006     LCS        QC685025                 Soil       197581    05/15/13 10:37    1.0    2                     

007     2_20130515_007     SAMPLE     244858-001               Soil       196731    05/15/13 13:55    1.0                 MASS-    

008     2_20130515_008     SAMPLE     244858-006               Soil       196731    05/15/13 16:15    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523193436

Instrument : HPGE03                           Begun : 05/14/13 07:56             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 07:56 1.0 1          
002  3_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:08 1.0            
003  3_20130514_003  SAMPLE  244653-002           Soil   197298 05/14/13 14:16 1.0            
004  3_20130514_004  SAMPLE  244653-006           Soil   197298 05/14/13 15:04 1.0            
005  3_20130514_005  SAMPLE  244653-009           Soil   197298 05/14/13 15:52 1.0            
006  3_20130514_006  SAMPLE  244653-012           Soil   197298 05/14/13 16:52 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523194843

Instrument : HPGE03                           Begun : 05/15/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130515_001     RCCV       QUALITY CONTROL CHEC                          05/15/13 07:23    1.0    1                     

002     3_20130515_002     RIB        BACKGROUND CONTAMINA                          05/15/13 07:39    1.0                          

003     3_20130515_003     SAMPLE     244653-013               Soil       197298    05/15/13 07:57    1.0                          

004     3_20130515_004     SAMPLE     244653-015               Soil       197298    05/15/13 09:01    1.0                          

005     3_20130515_005     SAMPLE     244653-018               Soil       197298    05/15/13 09:53    1.0                          

006     3_20130515_006     BLANK      QC685024                 Soil       197581    05/15/13 10:42    1.0                          

007     3_20130515_007     SAMPLE     244858-002               Soil       196731    05/15/13 13:56    1.0                          

008     3_20130515_008     SAMPLE     244858-005               Soil       196731    05/15/13 16:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533193448

Instrument : HPGE04                           Begun : 05/14/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 08:08 1.0 1          
002  4_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:22 1.0            
003  4_20130514_003  SAMPLE  244653-003           Soil   197298 05/14/13 14:17 1.0            
004  4_20130514_004  SAMPLE  244653-005           Soil   197298 05/14/13 15:06 1.0            
005  4_20130514_005  SAMPLE  244653-008           Soil   197298 05/14/13 15:53 1.0            
006  4_20130514_006  SAMPLE  244653-011           Soil   197298 05/14/13 16:53 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533194860

Instrument : HPGE04                           Begun : 05/15/13 07:40             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130515_001  RCCV    QUALITY CONTROL CHEC               05/15/13 07:40 1.0 1          
002  4_20130515_002  RIB     BACKGROUND CONTAMINA               05/15/13 07:55 1.0            
003  4_20130515_003  MSS     244653-014           Soil   197298 05/15/13 08:08 1.0            
004  4_20130515_004  SAMPLE  244653-016           Soil   197298 05/15/13 09:03 1.0            
005  4_20130515_005  LCS     QC685205             Soil   197628 05/15/13 09:55 1.0 2          
006  4_20130515_006  BLANK   QC685204             Soil   197628 05/15/13 10:44 1.0            
007  4_20130515_007  SAMPLE  244858-003           Soil   196731 05/15/13 13:58 1.0            
008  4_20130515_008  SAMPLE  244858-007           Soil   196731 05/15/13 16:15 1.0            

Standards used:  1=S19583  2=S19706
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Gamma Sample Preparation Summary
as of 17-MAY-2013 18:53

Batch Number : 197298                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-APR-2013 13:34              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244467-001                      306.77  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  GS 186                     

1      244653-001                      306.77  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  RA226     alias:244467-001 

2      244467-002                      306.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:07  GS 186                     

2      244653-002                      306.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:07  RA226     alias:244467-002 

3      244467-003                      309.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:08  GS 186                     

3      244653-003                      309.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:08  RA226     alias:244467-003 

4      244467-004                      313.48  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:09  GS 186                     

4      244653-004                      313.48  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:09  RA226     alias:244467-004 

5      244467-005                      317.27  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:24  GS 186                     

5      244653-005                      317.27  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:24  RA226     alias:244467-005 

6      244467-006                      321.72  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:29  GS 186                     

6      244653-006                      321.72  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:29  RA226     alias:244467-006 

7      244467-007                      324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:34  GS 186                     

7      244653-007                      324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:34  RA226     alias:244467-007 

8      244467-008                      317.7   11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:40  GS 186                     

8      244653-008                      317.7   11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:40  RA226     alias:244467-008 

9      244467-009                      324.96  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:47  GS 186                     

9      244653-009                      324.96  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:47  RA226     alias:244467-009 

10     244467-010                      304.01  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:55  GS 186                     

10     244653-010                      304.01  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:55  RA226     alias:244467-010 

11     244467-011                      300.42  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:06  GS 186                     

11     244653-011                      300.42  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:06  RA226     alias:244467-011 

12     244467-012                      313.57  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:12  GS 186                     

12     244653-012                      313.57  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:12  RA226     alias:244467-012 

13     244468-001                      303.79  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:19  GS 186                     

13     244653-013                      303.79  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:19  RA226     alias:244468-001 

14     244468-002                      301.44  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:29  GS 186                     

14     244653-014                      301.44  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:29  RA226     alias:244468-002 

15     244468-003                      305.62  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:32  GS 186                     

15     244653-015                      305.62  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:32  RA226     alias:244468-003 

16     244468-004                      310.06  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:38  GS 186                     

16     244653-016                      310.06  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:38  RA226     alias:244468-004 

17     244468-005                      324.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:44  GS 186                     

17     244653-017                      324.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:44  RA226     alias:244468-005 

18     244468-006                      334.88  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:48  GS 186                     

18     244653-018                      334.88  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:48  RA226     alias:244468-006 

19     244469-001                      312.39  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:55  GS 186                     

20     244469-002                      316.91  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 13:00  GS 186                     

21     244469-003                      318.09  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 13:07  GS 186                     

22     244478-001                      309.1   11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:19  GS 186                     

23     244478-002                      304.6   11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:24  GS 186                     

24     244478-003                      303.48  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:27  GS 186                     

25     244478-004                      302.96  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:30  GS 186                     

26     244478-005                      301.19  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:35  GS 186                     

27     244478-006                      294.96  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:42  GS 186                     

28     244478-007                      307.43  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:42  GS 186                     

29     244478-008                      305.84  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:47  GS 186                     

30     244478-009                      305.35  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:57  GS 186                     

31     244478-010                      301.88  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:57  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     244478-011                      311.13  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:11  GS 186                     

33     244478-012                      318.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:15  GS 186                     

34     244478-013                      309.53  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:21  GS 186                     

35     244478-014                      310.06  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:26  GS 186                     

36     244479-001                      326.24  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:34  GS 186                     

37     244479-002                      319.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:37  GS 186                     

38     244479-003                      327.17  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:42  GS 186                     

39     244479-004                      313.38  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:47  GS 186                     

40     244481-001                      289.35  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 09:45  GS 186                     

41     244481-002                      292.94  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 09:52  GS 186                     

42     244481-003                      293.24  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 10:03  GS 186                     

43     244481-004                      277.48  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 10:52  GS 186                     

44     244481-005                      283.25  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:01  GS 186                     

45     244481-006                      293.02  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:09  GS 186                     

46     244481-007                      284.33  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:15  GS 186                     

47     244481-008                      284.18  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:21  GS 186                     

48     244481-009                      275.88  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:27  GS 186                     

49     244481-010                      284.14  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:33  GS 186                     

50     244481-011                      286.7   11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:40  GS 186                     

51     244481-012                      289.99  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:48  GS 186                     

52     244481-013                      291.78  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:12  GS 186                     

53     244481-014                      290.47  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:17  GS 186                     

54     244480-001                      302.02  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:57  GS 186                     

55     244480-002                      299.43  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:59  GS 186                     

56     244480-003                      303.53  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:04  GS 186                     

57     244480-004                      303.66  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:17  GS 186                     

58     244476-001                      318.33  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:20  GS 186                     

59     244476-002                      248.07  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:21  GS 186                     

QC1    QC683898    BLANK               310.04  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  GS 186                     

QC2    QC683899    LCS                 313.73  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:04  GS 186                     

14     QC683900    SDUP of 244468-002  303.64  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:30  GS 186                     

7      QC683901    IDUP of 244467-007  324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:39  GS 186                     

33     QC683930    IDUP of 244478-012  318.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:20  GS 186                     

37     QC683931    IDUP of 244479-002  319.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:37  GS 186                     

44     QC683932    IDUP of 244481-005  283.25  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:02  GS 186                     

56     QC683933    IDUP of 244480-003  303.53  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:10  GS 186                     

7      QC684925    IDUP of 244653-007  324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:39  RA226     alias:QC683901   

14     QC684926    SDUP of 244653-014  303.64  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:30  RA226     alias:QC683900   
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Sample Raw Data

72 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-24                Received:        04/11/13                      
Lab ID:          244653-001                    Prepared:        04/12/13 10:05                
Matrix:          Soil                          Analyzed:        05/14/13 14:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.02683 U        0.1657         0.1349            0.9     
Bismuth-212                          0.3471           0.3623         0.2835                    
Bismuth-214                          0.4337           0.08621        0.03360                   
Cesium-137                           0.004916 U       0.02522        0.02021           0.07    
Cobalt-60                            0.002886 U       0.01447        0.01959           0.03    
Europium-152                         0.04776 U        0.07539        0.05409           0.1     
Europium-154                         0.01144 U        0.05080        0.1597            0.2     
Lead-212                             0.3446           0.07185        0.03814                   
Lead-214                             0.3777           0.09547        0.04366                   
Potassium-40                        12.21             1.176          0.3262                    
Protactinium-234                     0.02761 U        0.03091        0.08975                   
Radium-226 (By Bismuth-214)          0.4337           0.08621        0.03360           0.2     
Thallium-208                         0.1376           0.04585        0.02110                   
Thorium-232 (By Actinium-228)        0.3061           0.1163         0.06764           0.9     
Thorium-234                          0.1951 U         0.4128         1.168                     
Uranium-235                          0.04900 U        0.03863        0.1314            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244653-001                   Client ID : 12-PE-E0804-24        

Seqnum : 1513193458004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130514_004                                Batch         : 197298                       Time      : 14-MAY-2013 14:14     

Cal    : 14-MAY-2013 08:29:23,09-JAN-2013 12:22:14     Caldate       : 14-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.77 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.02683          0.1349      0.9      .1657            .16571           0.0063       u        

Bismuth-212                         0.3471            0.2835               .36225           .36269           0.049        u        

Bismuth-214                         0.4337            0.03360              .086208          .088435          -0.012       u        

Cesium-137                          0.004916          0.02021     0.07     .025223          .025224          -0.00061     u        

Cobalt-60                           0.002886          0.01959     0.03     .014472          .014473          0            u        

Europium-152                        0.04776           0.05409     0.1      .075387          .075437          0.020        u        

Europium-154                        0.01144           0.1597      0.2      .050799          .050802          0.059        u        

Lead-212                            0.3446            0.03814              .071854          .077298          -0.018       u        

Lead-214                            0.3777            0.04366              .09547           .097757          0.0035       u        

Potassium-40                        12.21             0.3262               1.1758           1.3263           -0.31        u        

Protactinium-234                    0.02761           0.08975              .03091           .031665          0.053        u        

Radium-226 (By Bismuth-214)         0.4337            0.03360     0.2      .086208          .088435          -0.012       u        

Thallium-208                        0.1376            0.02110              .04585           .046702          0.00029      u        

Thorium-232 (By Actinium-228)       0.3061            0.06764     0.9      .11631           .11841           0.035        u        

Thorium-234                         0.1951            1.168                .41276           .41318           -0.0021      u        

Uranium-235                         0.04900           0.1314      0.18     .038631          .03876           0.013        u        

u=use  

Page 1 of 1                                                                                                           1513193458004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-24          
Sample Description: 244653-001, 197298 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130514_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:52           Live Time: 2700   sec

Acquisition Time: 5/14/2013 14:14:40        Real Time: 2707   sec
Analysis Time: 5/14/2013 14:59           Dead Time: 0.26   %

Analysis Quantity: 3.068E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      3.061E-01      1.163E-01      1.184E-01      6.764E-02
Am-241    #AB   -2.683E-02      1.657E-01      1.657E-01      1.349E-01
Bi-212    #      3.471E-01      3.623E-01      3.627E-01      2.835E-01
Bi-214    #      4.337E-01      8.621E-02      8.843E-02      3.360E-02
Co-60     #AB    2.886E-03      1.447E-02      1.447E-02      1.959E-02
Cs-137    #AB    4.916E-03      2.522E-02      2.522E-02      2.021E-02
Eu-152    #AB    4.776E-02      7.539E-02      7.544E-02      5.409E-02
Eu-154    #AB    1.144E-02      5.080E-02      5.080E-02      1.597E-01
K-40             1.221E+01      1.176E+00      1.326E+00      3.262E-01
Pa-234     AB    2.761E-02      3.091E-02      3.166E-02      8.975E-02
Pb-212           3.446E-01      7.185E-02      7.730E-02      3.814E-02
Pb-214           3.777E-01      9.547E-02      9.776E-02      4.366E-02
Ra-226           9.227E-01      5.444E-01      5.480E-01      3.652E-01
Th-234    #AB    1.951E-01      4.128E-01      4.132E-01      1.168E+00
Tl-208           1.376E-01      4.585E-02      4.670E-02      2.110E-02
U-235     #AB    4.900E-02      3.863E-02      3.876E-02      1.314E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.542E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

Sample description                                             
244653-001, 197298                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130514_004.An1

Acquisition information
Start time:                 5/14/2013 14:14:40
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0677E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0677E+02) = 

8.8102E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1340

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.71        2. 718.46   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.93       38.  34.10   0.85  2.839E-02
77.39       95.  16.42   0.86  3.023E-02
92.50       15. 105.78   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.076E-01 U235  
93.35   4.100  2.917E-01 Ac228 

123.07        6. 222.12   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
143.20       12. 113.07   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.289E-02 U235  
185.84       48.  29.50   0.79  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.227E-01 Ra226 
185.72  57.000  5.750E-02 U235  

185.90       37.  39.42   0.96  4.819E-02   185.72  57.000  4.442E-02 U235  
186.21   3.555  7.128E-01 Ra226 

238.53      205.  10.13   1.08  4.319E-02   238.63  43.600  3.446E-01 Pb212 
241.59       41.  33.54   0.97  4.285E-02   242.00   7.268  4.258E-01 Pb214 
278.29       19.  55.13   1.05  3.962E-02   277.37   6.600  2.371E-01 Tl208 
295.20       89.  15.11   1.22  3.813E-02   295.22  18.414  3.884E-01 Pb214 
300.04       24.  40.86   1.07  3.774E-02   300.09   3.180  6.468E-01 Pb212 
338.16       31.  32.75   1.10  3.494E-02   338.32  11.400  2.575E-01 Ac228 

338.32  11.400  2.575E-01 Ac228 
351.74      140.  12.10   0.95  3.405E-02   351.93  35.600  3.624E-01 Pb214 
364.19        7.  80.80   0.00  3.327E-02
583.21       84.  16.66   0.85  2.416E-02   583.19  85.000  1.343E-01 Tl208 
609.10      142.   9.42   1.23  2.345E-02   609.31  45.490  4.337E-01 Bi214 
660.87        3. 256.54   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.09       16.  52.19   1.42  2.078E-02   727.33   6.650  3.759E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.03       11.  63.85   1.52  1.851E-02   860.53  12.400  1.604E-01 Tl208 
874.06        1. 548.87   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
880.22       11.  68.21   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.17       47.  19.27   1.56  1.779E-02   911.20  26.200  3.272E-01 Ac228 

911.20  26.200  3.272E-01 Ac228 
963.55       10.  78.93   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.324E-01 Eu152 
969.18       16.  50.31   1.60  1.704E-02   968.96  15.900  1.976E-01 Ac228 

968.96  15.900  1.976E-01 Ac228 
1120.49        8.  76.60   1.70  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1171.61        3. 250.76   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.72      495.   4.63   1.89  1.254E-02  1460.82  10.550  1.221E+01 K40   
1620.59        1. 365.84   1.99  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.03       10.  33.75   2.06  1.069E-02  1764.49  15.310  1.914E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.44    74.84        77.        26. 9.018E+02  102.66   0.561  -      s 
308.28    77.30        99.        77. 2.554E+03   45.20   0.937  -        

1455.00   364.19        13.         7. 2.014E+02  161.61   0.000  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.55    59.35        94.        -4.    -0.002   617.60   0.839s
Th-234    253.95    63.71       116.         2.     0.001  1436.91   0.843s
Th-234    369.01    92.50       112.        15.     0.005   211.55   0.871 
Ac-228    372.41    93.35       117.        -6.    -0.002   527.53   0.872D
U-235     372.41    93.35       117.        -6.    -0.002   527.53   0.872D
Eu-152    477.83   119.73        53.        -3.    -0.001   684.49   0.900s
Eu-154    491.16   123.07        76.         6.     0.002   444.25   0.901s
Pa-234    520.08   130.30       113.       -18.    -0.007   177.51   0.909s
U-235     571.62   143.20        90.        12.     0.005   226.15   0.921s
U-235     742.30   185.90        90.        37.     0.014    78.84   0.961 
Ra-226    742.03   185.84        68.        48.     0.018    59.00   0.794 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    952.66   238.53        89.       199.     0.074    20.25   1.079 
Pb-214    964.89   241.59        68.        41.     0.015    67.08   0.974s
Tl-208   1111.57   278.29        45.        19.     0.007   110.26   1.046s
Pb-214   1179.19   295.20        37.        84.     0.031    30.23   1.215 
Pb-212   1198.52   300.04        42.        24.     0.009    81.72   1.066 
Ac-228   1350.92   338.16        37.        31.     0.012    65.50   1.101s
Pb-214   1405.21   351.74        48.       135.     0.050    24.21   0.949 
Pa-234   2276.14   569.54        26.        -1.    -0.001   984.99   1.299s
Tl-208   2330.82   583.21        32.        84.     0.031    33.33   0.855s
Bi-214   2434.36   609.10        22.       142.     0.053    18.84   1.228s
Cs-137   2641.43   660.87        25.         3.     0.001   513.08   1.374s
Eu-154   2895.71   724.43        46.        -9.    -0.003   223.66   1.422s
Bi-212   2906.33   727.09        27.        16.     0.006   104.38   1.425s
Tl-208   3438.21   860.03        20.        11.     0.004   127.70   1.525s
Eu-154   3494.36   874.06        22.         1.     0.000  1097.75   1.534s
Pa-234   3519.02   880.22        22.        11.     0.004   136.43   1.540 
Pa-234   3530.80   883.17        31.        -2.    -0.001   926.34   1.542s
Ac-228   3642.84   911.17        17.        47.     0.017    38.54   1.562 
Eu-152   3852.49   963.55        26.        10.     0.004   157.86   1.599s
Ac-228   3875.02   969.18        26.        16.     0.006   100.63   1.602s
Eu-154   3985.47   996.78        23.        -4.    -0.001   379.17   1.621s
Eu-154   4015.12  1004.19        26.        -4.    -0.002   349.52   1.627s
Eu-152   4447.04  1112.09        25.        -3.    -0.001   458.05   1.699s
Bi-214   4480.66  1120.49        27.         8.     0.003   153.21   1.704s
Co-60    4685.31  1171.61        20.         3.     0.001   501.53   1.738s
Eu-154   5097.08  1274.45        18.        -1.    -0.001   817.80   1.800s
Eu-152   5632.43  1408.14        13.        -2.    -0.001   463.75   1.877s
K-40     5843.06  1460.72        32.       495.     0.183     9.27   1.886 
Bi-212   6483.48  1620.59         9.         1.     0.000   731.69   1.989s
Bi-214   7058.27  1764.03         9.        10.     0.004    67.50   2.056s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0609E-01                                      5.12E+12             
911.20 3.272E-01  (  6.764E-02 1.93E+01 2.62E+01 G  
968.96 1.976E-01 -   1.427E-01 5.03E+01 1.59E+01 G  
338.32 2.575E-01  (  1.165E-01 3.28E+01 1.14E+01 G  

Energy duplication    
93.35-1.172E-01 -   5.031E-01 2.64E+02 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -2.6830E-02                                      1.58E+05             
59.54-2.683E-02 ?(  1.349E-01 3.09E+02 3.59E+01 G  

Bi-212   N   3.4706E-01                                      5.12E+12             
727.33 3.759E-01  (  2.835E-01 5.22E+01 6.65E+00 G  
785.37-9.160E-03 %   1.671E+00 1.11E+04 1.11E+00 G  

1620.74 2.200E-01 ?(  1.283E+00 3.66E+02 1.51E+00 G  

Bi-214   N   4.3368E-01                                      5.84E+05             
609.31 4.337E-01 *(P 3.360E-02 9.42E+00 4.55E+01 G  

1120.29 1.150E-01 - P 1.716E-01 7.66E+01 1.49E+01 G  
1764.49 1.914E-01 - P 1.396E-01 3.38E+01 1.53E+01 G  

Co-60    T   2.8856E-03                                      1.93E+03             
1332.49-1.442E-05 &(  1.959E-02 8.25E+04 1.00E+02 G  
1173.23 5.790E-03 &(  2.318E-02 2.51E+02 9.98E+01 G  

Cs-137   I   4.9160E-03                                      1.10E+04             
661.66 4.916E-03 ?(  2.021E-02 2.57E+02 8.50E+01 G  

Eu-152   I   4.7756E-02                                      4.94E+03             
344.28 1.623E-03 %(  5.409E-02 2.03E+03 2.66E+01 G  
121.78-7.237E-03 &   4.023E-02 3.42E+02 2.84E+01 G  
778.90-2.104E-03 %   1.374E-01 3.97E+03 1.30E+01 G  
964.08 1.324E-01 ?(  1.577E-01 7.89E+01 1.45E+01 G  

1112.08-5.054E-02 +   1.849E-01 2.29E+02 1.34E+01 G  
1408.01-2.817E-02 +   1.032E-01 2.32E+02 2.09E+01 G  

Eu-154   I   1.1435E-02                                      3.14E+03             
873.18 1.791E-02 &(  1.597E-01 5.49E+02 1.22E+01 G  
123.07 9.485E-03 ?(  3.408E-02 2.22E+02 4.04E+01 G  

1274.43-1.009E-02 +   6.663E-02 4.09E+02 3.49E+01 G  
723.30-7.084E-02 +   1.246E-01 1.12E+02 2.00E+01 G  

1004.72-4.737E-02 +   1.310E-01 1.75E+02 1.79E+01 G  
996.25-7.026E-02 +   2.112E-01 1.90E+02 1.05E+01 G  

K-40     N   1.2207E+01                                      4.57E+11             
1460.82 1.221E+01  (P 3.262E-01 4.63E+00 1.06E+01 G  

Pa-234   N   2.7613E-02                                      1.63E+12             
131.30-6.371E-02 ?(  8.975E-02 8.88E+01 1.82E+01 G  
569.50-2.116E-02 +   1.693E-01 4.92E+02 9.30E+00 G  
946.00 0.000E+00 +   2.424E-01 1.00E+03 1.35E+01 G  
880.52 1.859E-01  (  1.872E-01 6.82E+01 1.05E+01 G  
883.24-3.178E-02 &   2.392E-01 4.63E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 14:59:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.4458E-01                                      5.12E+12             
238.63 3.446E-01  (P 3.814E-02 1.01E+01 4.36E+01 G  
300.09 6.468E-01 + P 4.089E-01 4.09E+01 3.18E+00 G  

Pb-214   N   3.7772E-01                                      5.84E+05             
351.93 3.624E-01  (P 4.366E-02 1.21E+01 3.56E+01 G  
295.22 3.884E-01  (P 6.625E-02 1.51E+01 1.84E+01 G  
242.00 4.258E-01  (P 2.018E-01 3.35E+01 7.27E+00 G  

Ra-226   N   9.2273E-01                                      5.84E+05             
186.21 9.227E-01  (  3.652E-01 2.95E+01 3.56E+00 G  

Th-234   N   1.9511E-01                                      1.63E+12             
63.30 9.916E-02 ?(  1.168E+00 7.18E+02 3.75E+00 G  
92.59 2.780E-01 &(  4.694E-01 1.06E+02 4.34E+00 G  

Tl-208   N   1.3758E-01                                      5.12E+12             
583.19 1.343E-01  (  2.110E-02 1.67E+01 8.50E+01 G  
277.37 2.371E-01 +   1.958E-01 5.51E+01 6.60E+00 G  
860.53 1.604E-01 ?(  1.492E-01 6.38E+01 1.24E+01 G  

U-235    N   4.9001E-02                                      2.57E+11             
143.77 7.289E-02 ?(  1.314E-01 1.13E+02 1.09E+01 G  
205.32 0.000E+00 -   3.129E-01 1.00E+03 5.02E+00 G  
163.36-1.721E-02 %   3.041E-01 1.08E+03 5.08E+00 G  
185.72 4.442E-02  (  2.625E-02 3.94E+01 5.70E+01 G  

Energy duplication    
93.35-8.343E-02 +   3.581E-01 2.64E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_004.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.35        94.        -4.    -0.002   617.60  -2.683E-02   
Th-234      63.71       116.         2.     0.001  1436.91   9.916E-02   
Th-234      92.50       112.        15.     0.005   211.55   2.780E-01   
Ac-228      93.35       117.        -6.    -0.002   527.53  -1.172E-01   
U-235       93.35       117.        -6.    -0.002   527.53  -8.343E-02   
Eu-152     119.73        53.        -3.    -0.001   684.49  -7.237E-03   
Eu-154     123.07        76.         6.     0.002   444.25   9.485E-03   
U-235      143.20        90.        12.     0.005   226.15   7.289E-02   
U-235      185.90        90.        37.     0.014    78.84   4.442E-02   
Ac-228     338.16        37.        31.     0.012    65.50   2.575E-01   
Cs-137     660.87        25.         3.     0.001   513.08   4.916E-03   
Eu-154     724.43        46.        -9.    -0.003   223.66  -7.084E-02   
Bi-212     727.09        27.        16.     0.006   104.38   3.759E-01   
Eu-154     874.06        22.         1.     0.000  1097.75   1.791E-02   
Ac-228     911.17        17.        47.     0.017    38.54   3.272E-01   
Eu-152     963.55        26.        10.     0.004   157.86   1.324E-01   
Ac-228     969.18        26.        16.     0.006   100.63   1.976E-01   
Eu-154     996.78        23.        -4.    -0.001   379.17  -7.026E-02   
Eu-154    1004.19        26.        -4.    -0.002   349.52  -4.737E-02   
Eu-152    1112.09        25.        -3.    -0.001   458.05  -5.054E-02   
Co-60     1171.61        20.         3.     0.001   501.53   5.790E-03   
Eu-154    1274.45        18.        -1.    -0.001   817.80  -1.009E-02   
Eu-152    1408.14        13.        -2.    -0.001   463.75  -2.817E-02   
Bi-212    1620.59         9.         1.     0.000   731.69   2.200E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.0609E-01    3.0609E-01   1.1631E-01    1.1841E-01  6.764E-02
Am-241 #A   -2.6826E-02   -2.6830E-02   1.6570E-01    1.6571E-01  1.349E-01
Bi-212 #     3.4706E-01    3.4706E-01   3.6225E-01    3.6269E-01  2.835E-01
Bi-214 #     4.3366E-01    4.3368E-01   8.6208E-02    8.8435E-02  3.360E-02
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Co-60  #A    2.8514E-03    2.8856E-03   1.4472E-02    1.4473E-02  1.959E-02
Cs-137 #A    4.9057E-03    4.9160E-03   2.5223E-02    2.5224E-02  2.021E-02
Eu-152 #A    4.7535E-02    4.7756E-02   7.5387E-02    7.5437E-02  5.409E-02
Eu-154 #A    1.1351E-02    1.1435E-02   5.0799E-02    5.0802E-02  1.597E-01
K-40         1.2207E+01    1.2207E+01   1.1758E+00    1.3263E+00  3.262E-01
Pa-234  A    2.7613E-02    2.7613E-02   3.0910E-02    3.1665E-02  8.975E-02
Pb-212       3.4458E-01    3.4458E-01   7.1854E-02    7.7298E-02  3.814E-02
Pb-214       3.7770E-01    3.7772E-01   9.5470E-02    9.7757E-02  4.366E-02
Ra-226       9.2269E-01    9.2273E-01   5.4443E-01    5.4802E-01  3.652E-01
Th-234 #A    1.9511E-01    1.9511E-01   4.1276E-01    4.1318E-01  1.168E+00
Tl-208       1.3758E-01    1.3758E-01   4.5850E-02    4.6702E-02  2.110E-02
U-235  #A    4.9001E-02    4.9001E-02   3.8631E-02    3.8760E-02  1.314E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.442E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.4422789E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-25                Received:        04/11/13                      
Lab ID:          244653-002                    Prepared:        04/12/13 10:07                
Matrix:          Soil                          Analyzed:        05/14/13 14:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   306.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.09273 U        0.1838         0.1457            0.9     
Bismuth-212                          0.7705           0.3733         0.1803                    
Bismuth-214                          0.4825           0.1081         0.05220                   
Cesium-137                           0.01797          0.02221        0.01575           0.07    
Cobalt-60                            0.01538 U        0.02577        0.01858           0.03    
Europium-152                         0.02707 U        0.05993        0.05515           0.1     
Europium-154                         0.003494 U       0.01658        0.1926            0.2     
Lead-212                             0.4797           0.08299        0.04406                   
Lead-214                             0.5531           0.1061         0.05007                   
Potassium-40                        10.16             1.058          0.2803                    
Protactinium-234                     0.01903 U        0.04238        0.1079                    
Radium-226 (By Bismuth-214)          0.4825           0.1081         0.05220           0.2     
Thallium-208                         0.1791           0.04729        0.02120                   
Thorium-232 (By Actinium-228)        0.6716           0.1233         0.04982           0.9     
Thorium-234                          1.362            1.425          1.089                     
Uranium-235                          0.04909 U        0.03401        0.1435            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0

84 of 535



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-002                   Client ID : 12-PE-E0804-25        

Seqnum : 1523193436003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130514_003                                Batch         : 197298                       Time      : 14-MAY-2013 14:16     

Cal    : 14-MAY-2013 08:06:58,29-APR-2013 08:26:15     Caldate       : 14-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 306.74 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.09273           0.1457      0.9      .18384           .18397           0.0063       u        

Bismuth-212                         0.7705            0.1803               .37329           .37537           0.049        u        

Bismuth-214                         0.4825            0.05220              .10813           .11029           -0.012       u        

Cesium-137                          0.01797           0.01575     0.07     .02221           .022225          -0.00061     u        

Cobalt-60                           0.01538           0.01858     0.03     .025767          .025776          0            u        

Europium-152                        0.02707           0.05515     0.1      .059933          .059948          0.020        u        

Europium-154                        0.003494          0.1926      0.2      .016582          .016583          0.059        u        

Lead-212                            0.4797            0.04406              .082991          .089955          -0.018       u        

Lead-214                            0.5531            0.05007              .1061            .10921           0.0035       u        

Potassium-40                        10.16             0.2803               1.0581           1.1745           -0.31        u        

Protactinium-234                    0.01903           0.1079               .042378          .042641          0.053        u        

Radium-226 (By Bismuth-214)         0.4825            0.05220     0.2      .10813           .11029           -0.012       u        

Thallium-208                        0.1791            0.02120              .047289          .048658          0.00029      u        

Thorium-232 (By Actinium-228)       0.6716            0.04982     0.9      .12326           .13249           0.035        u        

Thorium-234                         1.362             1.089                1.4254           1.4312           -0.0021      u        

Uranium-235                         0.04909           0.1435      0.18     .034009          .03414           0.013        u        

u=use  

Page 1 of 1                                                                                                           1523193436003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-25          
Sample Description: 244653-002, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130514_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:54           Live Time: 2700   sec

Acquisition Time: 5/14/2013 14:16:23        Real Time: 2704   sec
Analysis Time: 5/14/2013 15:01           Dead Time: 0.13   %

Analysis Quantity: 3.067E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.716E-01      1.233E-01      1.325E-01      4.982E-02
Am-241    #AB    9.273E-02      1.838E-01      1.840E-01      1.457E-01
Bi-212           7.705E-01      3.733E-01      3.754E-01      1.803E-01
Bi-214           4.825E-01      1.081E-01      1.103E-01      5.220E-02
Co-60     #AB    1.538E-02      2.577E-02      2.578E-02      1.858E-02
Cs-137    #      1.797E-02      2.221E-02      2.222E-02      1.575E-02
Eu-152    #AB    2.707E-02      5.993E-02      5.995E-02      5.515E-02
Eu-154    #AB    3.494E-03      1.658E-02      1.658E-02      1.926E-01
K-40             1.016E+01      1.058E+00      1.175E+00      2.803E-01
Pa-234     AB    1.903E-02      4.238E-02      4.264E-02      1.079E-01
Pb-212           4.797E-01      8.299E-02      8.996E-02      4.406E-02
Pb-214           5.531E-01      1.061E-01      1.092E-01      5.007E-02
Ra-226    #      9.182E-01      6.545E-01      6.566E-01      4.915E-01
Th-234    #      1.362E+00      1.425E+00      1.431E+00      1.089E+00
Tl-208           1.791E-01      4.729E-02      4.866E-02      2.120E-02
U-235     #AB    4.909E-02      3.401E-02      3.414E-02      1.435E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.581E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:01:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_003.An1               

Sample description                                             
244653-002, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130514_003.An1

Acquisition information
Start time:                 5/14/2013 14:16:23
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0674E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0674E+02) = 

8.8111E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1155

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.11       14.  99.13   0.83  1.345E-02    59.54  35.920    PBC<MDA Am241 
62.99       26.  52.32   0.84  1.671E-02    63.30   3.750  1.362E+00 Th234 
74.51       73.  22.15   0.85  2.571E-02
77.05      122.  14.93   0.85  2.755E-02
87.58       46.  30.45   0.86  3.422E-02
89.94       48.  29.30   0.87  3.549E-02
92.41       21.  67.46   0.87  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.586E-01 Ac228 
93.35   5.760  3.264E-01 U235  

92.41       21.  67.46   0.87  3.718E-02    92.59   4.343  4.373E-01 Th234 
93.35   4.100  4.586E-01 Ac228 
93.35   5.760  3.264E-01 U235  

92.50       20.  81.83   0.87  3.682E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.259E-01 Ac228 
93.35   5.760  3.032E-01 U235  

122.23       10. 151.62   0.90  4.597E-02   121.78  28.410    PBC<MDA Eu152 
125.20        2. 535.47   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
186.12       48.  34.64   0.96  4.662E-02   185.72  57.000  5.834E-02 U235  

186.21   3.555  9.362E-01 Ra226 
186.15       47.  35.64   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.182E-01 Ra226 
238.65      305.   6.85   1.02  4.203E-02   238.63  43.600  5.299E-01 Pb212 
241.78       58.  26.55   1.02  4.174E-02   242.00   7.268  6.199E-01 Pb214 
277.39       16.  64.44   1.05  3.864E-02   277.37   6.600  2.063E-01 Tl208 
295.12      118.  15.38   1.15  3.722E-02   295.22  18.414  5.431E-01 Pb214 
300.18       18.  51.59   1.08  3.683E-02   300.09   3.180  5.056E-01 Pb212 
338.34       80.  17.34   0.84  3.412E-02   338.32  11.400  6.679E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.95      211.   9.23   0.99  3.324E-02   351.93  35.600  5.605E-01 Pb214 
583.16      112.  13.20   0.76  2.357E-02   583.19  85.000  1.821E-01 Tl208 
609.35      169.  10.41   0.99  2.287E-02   609.31  45.490  4.923E-01 Bi214 
661.02       10.  61.81   1.40  2.162E-02   661.66  84.990  1.797E-02 Cs137 
727.48       32.  24.22   0.49  2.025E-02   727.33   6.650  7.705E-01 Bi212 
859.58       10.  72.53   1.55  1.803E-02   860.53  12.400    PBC<MDA Tl208 
883.51        1. 847.87   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.08       96.  11.28   1.00  1.732E-02   911.20  26.200  6.916E-01 Ac228 
946.19        6. 111.34   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.17       52.  17.50   1.48  1.658E-02   968.96  15.900  6.411E-01 Ac228 
996.36        1. 573.74   1.65  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1112.18        3. 228.89   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.67       23.  34.27   1.73  1.494E-02  1120.29  14.910  3.404E-01 Bi214 
1172.96        2. 418.48   1.77  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1274.06        2. 290.49   1.83  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1334.03        6.  83.79   1.86  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1407.22        4. 110.72   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.96      420.   4.97   1.92  1.219E-02  1460.82  10.550  1.016E+01 K40   
1764.50       22.  24.69   2.07  1.039E-02  1764.49  15.310  4.533E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.10    74.50       123.        72. 2.792E+03   53.40   0.436  -      s 
308.24    77.03       134.       109. 3.961E+03   37.44   0.570  -      s 
350.51    87.61        76.        51. 1.502E+03   57.41   0.903  -        
359.95    89.97        62.        51. 1.448E+03   51.43   1.111  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.62    60.11        86.        14.     0.005   198.26   0.834s
Th-234    252.14    62.99        81.        26.     0.010   104.64   0.838 
Th-234    370.03    92.50       123.        20.     0.007   163.66   0.869 
Ac-228    373.45    93.35        94.        21.     0.008   134.93   0.870D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     373.45    93.35        94.        21.     0.008   134.93   0.870D
Eu-152    488.84   122.23       105.        10.     0.004   303.24   0.899s
Eu-154    500.72   125.20        70.         2.     0.001  1070.93   0.900s
Pa-234    525.16   131.32       149.        -6.    -0.002   540.35   0.909 
U-235     655.68   163.98       144.       -20.    -0.007   173.72   0.941s
U-235     744.17   186.12       112.        48.     0.018    69.27   0.964s
Ra-226    744.28   186.15       115.        47.     0.017    71.29   0.964s
Pb-212    953.87   238.59       113.       268.     0.099    16.82   1.008 
Pb-214    966.38   241.72        97.        50.     0.019    66.67   0.705s
Tl-208   1108.94   277.39        46.        16.     0.006   128.88   1.054 
Pb-214   1179.81   295.12        70.       114.     0.042    30.75   1.150 
Pb-212   1200.05   300.18        47.        18.     0.007   103.17   1.076s
Ac-228   1352.58   338.34        46.        80.     0.029    34.68   0.836s
Pb-214   1406.98   351.95        61.       203.     0.075    18.46   0.994 
Tl-208   2331.31   583.16        31.       112.     0.041    26.41   0.763s
Bi-214   2436.04   609.35        51.       157.     0.058    20.82   0.990s
Cs-137   2642.67   661.02        14.        10.     0.004   123.62   1.397s
Eu-154   2890.23   722.93        38.        -4.    -0.001   465.31   1.447s
Bi-212   2908.44   727.48        10.        32.     0.012    48.45   0.494s
Tl-208   3436.78   859.58        21.        10.     0.004   145.07   1.553s
Eu-154   3490.75   873.07        30.        -3.    -0.001   611.15   1.562s
Pa-234   3520.27   880.45        26.        -1.     0.000  1322.00   1.567 
Pa-234   3532.49   883.51        22.         1.     0.000  1695.75   1.569 
Ac-228   3642.78   911.08         9.        96.     0.036    22.56   1.005s
Pa-234   3783.20   946.19        17.         6.     0.002   222.69   1.615 
Ac-228   3875.14   969.17         9.        52.     0.019    35.00   1.476 
Eu-154   3983.93   996.36        22.         1.     0.000  1147.48   1.650s
Eu-154   4007.36  1002.22        25.        -3.    -0.001   437.87   1.656s
Eu-152   4447.29  1112.18        19.         3.     0.001   457.79   1.727s
Bi-214   4481.23  1120.67        31.        23.     0.009    68.55   1.733s
Co-60    4690.48  1172.96        26.         2.     0.001   836.96   1.766s
Eu-154   5095.05  1274.06        13.         2.     0.001   580.99   1.827s
Co-60    5335.06  1334.03        10.         6.     0.002   167.59   1.861s
Eu-152   5627.98  1407.22         9.         4.     0.002   221.43   1.902s
K-40     5843.07  1460.96        22.       401.     0.148     9.94   1.925 
Bi-212   6485.67  1621.48        12.        -1.     0.000  1121.23   2.006s
Bi-214   7058.33  1764.50        10.        22.     0.008    49.38   2.067s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:01:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7156E-01                                      5.12E+12             
911.20 6.916E-01 @(P 4.982E-02 1.13E+01 2.62E+01 G  
968.96 6.411E-01  (  8.747E-02 1.75E+01 1.59E+01 G  
338.32 6.679E-01  (P 1.332E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 4.586E-01 &   4.829E-01 6.75E+01 4.10E+00 XA 

Am-241   I   9.2729E-02                                      1.58E+05             
59.54 9.273E-02 &(  1.457E-01 9.91E+01 3.59E+01 G  

Bi-212   N   7.7050E-01                                      5.12E+12             
727.33 7.705E-01  (  1.803E-01 2.42E+01 6.65E+00 G  
785.37 9.922E-02 %   1.944E+00 1.20E+03 1.11E+00 G  

1620.74-1.723E-01 -   1.563E+00 5.61E+02 1.51E+00 G  

Bi-214   N   4.8247E-01                                      5.84E+05             
609.31 4.923E-01  (P 5.220E-02 1.04E+01 4.55E+01 G  

1120.29 3.404E-01 - P 1.892E-01 3.43E+01 1.49E+01 G  
1764.49 4.533E-01 ?(P 1.493E-01 2.47E+01 1.53E+01 G  

Co-60    T   1.5375E-02                                      1.93E+03             
1332.49 1.537E-02 ?(  1.858E-02 8.38E+01 1.00E+02 G  
1173.23 4.001E-03 -   2.713E-02 4.18E+02 9.98E+01 G  

Cs-137   I   1.7966E-02                                      1.10E+04             
661.66 1.797E-02 ?(  1.575E-02 6.18E+01 8.50E+01 G  

Eu-152   I   2.7066E-02                                      4.94E+03             
344.28-1.120E-03 %(  5.515E-02 2.99E+03 2.66E+01 G  
121.78 2.451E-02 &(  5.984E-02 1.52E+02 2.84E+01 G  
778.90-9.103E-04 %   1.594E-01 1.06E+04 1.30E+01 G  
964.08-3.871E-03 &   2.564E-01 4.02E+03 1.45E+01 G  

1112.08 4.594E-02 ?(  1.673E-01 2.29E+02 1.34E+01 G  
1408.01 5.436E-02 ?(  8.936E-02 1.11E+02 2.09E+01 G  

Eu-154   I   3.4935E-03                                      3.14E+03             
873.18-3.908E-02 ?(  1.926E-01 3.06E+02 1.22E+01 G  
123.07 3.925E-03 +   3.435E-02 5.35E+02 4.04E+01 G  

1274.43 1.258E-02 ?(  5.821E-02 2.90E+02 3.49E+01 G  
723.30-3.117E-02 +   1.166E-01 2.33E+02 2.00E+01 G  

1004.72-3.799E-02 +   1.327E-01 2.19E+02 1.79E+01 G  
996.25 2.264E-02 ?(  2.112E-01 5.74E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:01:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0164E+01                                      4.57E+11             
1460.82 1.016E+01  (P 2.803E-01 4.97E+00 1.06E+01 G  

Pa-234   N   1.9030E-02                                      1.63E+12             
131.30-2.450E-02  (  1.079E-01 2.70E+02 1.82E+01 G  
569.50-1.289E-03 %   1.834E-01 8.65E+03 9.30E+00 G  
946.00 8.061E-02  (  1.369E-01 1.11E+02 1.35E+01 G  
880.52-1.923E-02 +   2.073E-01 6.61E+02 1.05E+01 G  
883.24 1.499E-02  (  2.076E-01 8.48E+02 9.70E+00 G  

Pb-212   N   4.7970E-01                                      5.12E+12             
238.63 4.778E-01  (P 4.406E-02 8.41E+00 4.36E+01 G  
300.09 5.056E-01 &(P 4.431E-01 5.16E+01 3.18E+00 G  

Pb-214   N   5.5307E-01                                      5.84E+05             
351.93 5.605E-01  (P 5.007E-02 9.23E+00 3.56E+01 G  
295.22 5.431E-01  (P 9.283E-02 1.54E+01 1.84E+01 G  
242.00 5.418E-01  (P 2.466E-01 3.33E+01 7.27E+00 G  

Ra-226   N   9.1818E-01                                      5.84E+05             
186.21 9.182E-01 *(  4.915E-01 3.56E+01 3.56E+00 G  

Th-234   N   1.3622E+00                                      1.63E+12             
63.30 1.362E+00 &(  1.089E+00 5.23E+01 3.75E+00 G  
92.59 4.061E-01 -   5.266E-01 8.18E+01 4.34E+00 G  

Tl-208   N   1.7909E-01                                      5.12E+12             
583.19 1.821E-01  (  2.120E-02 1.32E+01 8.50E+01 G  
277.37 2.063E-01  (  2.020E-01 6.44E+01 6.60E+00 G  
860.53 1.441E-01 ?(  1.547E-01 7.25E+01 1.24E+01 G  

U-235    N   4.9093E-02                                      2.57E+11             
143.77 9.140E-04 &(  1.435E-01 9.53E+03 1.09E+01 G  
205.32-1.069E-02 %   3.337E-01 1.90E+03 5.02E+00 G  
163.36-2.709E-01 +   3.748E-01 8.69E+01 5.08E+00 G  
185.72 5.834E-02 *(  3.023E-02 3.46E+01 5.70E+01 G  

Energy duplication    
93.35 3.264E-01 &   3.437E-01 6.75E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:01:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_003.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.11        86.        14.     0.005   198.26   9.273E-02   
Th-234      62.99        81.        26.     0.010   104.64   1.362E+00   
Th-234      92.50       123.        20.     0.007   163.66   4.061E-01   
U-235       93.35        94.        21.     0.008   134.93   3.264E-01   
Eu-152     122.23       105.        10.     0.004   303.24   2.451E-02   
Eu-154     125.20        70.         2.     0.001  1070.93   3.925E-03   
U-235      163.98       144.       -20.    -0.007   173.72  -2.709E-01   
U-235      186.12       112.        48.     0.018    69.27   5.834E-02   
Ra-226     186.15       115.        47.     0.017    71.29   9.182E-01   
Cs-137     661.02        14.        10.     0.004   123.62   1.797E-02   
Eu-154     722.93        38.        -4.    -0.001   465.31  -3.117E-02   
Eu-154     873.07        30.        -3.    -0.001   611.15  -3.908E-02   
Eu-154     996.36        22.         1.     0.000  1147.48   2.264E-02   
Eu-154    1002.22        25.        -3.    -0.001   437.87  -3.799E-02   
Eu-152    1112.18        19.         3.     0.001   457.79   4.594E-02   
Co-60     1172.96        26.         2.     0.001   836.96   4.001E-03   
Eu-154    1274.06        13.         2.     0.001   580.99   1.258E-02   
Co-60     1334.03        10.         6.     0.002   167.59   1.537E-02   
Eu-152    1407.22         9.         4.     0.002   221.43   5.436E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7156E-01    6.7156E-01   1.2326E-01    1.3249E-01  4.982E-02
Am-241 #A    9.2716E-02    9.2729E-02   1.8384E-01    1.8397E-01  1.457E-01
Bi-212       7.7050E-01    7.7050E-01   3.7329E-01    3.7537E-01  1.803E-01
Bi-214       4.8245E-01    4.8247E-01   1.0813E-01    1.1029E-01  5.220E-02
Co-60  #A    1.5193E-02    1.5375E-02   2.5767E-02    2.5776E-02  1.858E-02
Cs-137 #     1.7929E-02    1.7966E-02   2.2210E-02    2.2225E-02  1.575E-02
Eu-152 #A    2.6941E-02    2.7066E-02   5.9933E-02    5.9948E-02  5.515E-02
Eu-154 #A    3.4680E-03    3.4935E-03   1.6582E-02    1.6583E-02  1.926E-01
K-40         1.0164E+01    1.0164E+01   1.0581E+00    1.1745E+00  2.803E-01
Pa-234  A    1.9030E-02    1.9030E-02   4.2378E-02    4.2641E-02  1.079E-01
Pb-212       4.7970E-01    4.7970E-01   8.2991E-02    8.9955E-02  4.406E-02
Pb-214       5.5305E-01    5.5307E-01   1.0610E-01    1.0921E-01  5.007E-02
Ra-226 #     9.1814E-01    9.1818E-01   6.5454E-01    6.5663E-01  4.915E-01
Th-234 #     1.3622E+00    1.3622E+00   1.4254E+00    1.4312E+00  1.089E+00
Tl-208       1.7909E-01    1.7909E-01   4.7289E-02    4.8658E-02  2.120E-02
U-235  #A    4.9093E-02    4.9093E-02   3.4009E-02    3.4140E-02  1.435E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.330E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3300838E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-26                Received:        04/11/13                      
Lab ID:          244653-003                    Prepared:        04/12/13 10:08                
Matrix:          Soil                          Analyzed:        05/14/13 14:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   309.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.001001 U       0.1773         0.1460            0.9     
Bismuth-212                          0.9299           0.4441         0.2074                    
Bismuth-214                          0.4892           0.09143        0.03416                   
Cesium-137                          -0.004973 U       0.02934        0.02368           0.07    
Cobalt-60                            0.01108 U        0.01407        0.02398           0.03    
Europium-152                         0.02551 U        0.03226        0.06397           0.1     
Europium-154                         0.01498 U        0.03940        0.1309            0.2     
Lead-212                             0.4286           0.07235        0.03602                   
Lead-214                             0.5556           0.09433        0.04047                   
Potassium-40                        10.43             1.115          0.3239                    
Protactinium-234                     0.02233 U        0.07474        0.09209                   
Radium-226 (By Bismuth-214)          0.4892           0.09143        0.03416           0.2     
Thallium-208                         0.1240           0.04654        0.02313                   
Thorium-232 (By Actinium-228)        0.5630           0.1173         0.05684           0.9     
Thorium-234                          0.3525 U         0.4095         1.239                     
Uranium-235                          0.02339 U        0.02360        0.1563            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-003                   Client ID : 12-PE-E0804-26        

Seqnum : 1533193448003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130514_003                                Batch         : 197298                       Time      : 14-MAY-2013 14:17     

Cal    : 14-MAY-2013 08:20:45,05-MAR-2013 18:53:13     Caldate       : 14-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.99 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.001001          0.1460      0.9      .17732           .17732           0.0063       u        

Bismuth-212                         0.9299            0.2074               .44409           .44663           0.049        u        

Bismuth-214                         0.4892            0.03416              .091426          .094033          -0.012       u        

Cesium-137                          -0.004973         0.02368     0.07     .029343          .029343          -0.00061     u        

Cobalt-60                           0.01108           0.02398     0.03     .014065          .014074          0            u        

Europium-152                        0.02551           0.06397     0.1      .032262          .032286          0.020        u        

Europium-154                        0.01498           0.1309      0.2      .039401          .039409          0.059        u        

Lead-212                            0.4286            0.03602              .072354          .07872           -0.018       u        

Lead-214                            0.5556            0.04047              .094327          .09784           0.0035       u        

Potassium-40                        10.43             0.3239               1.1151           1.2318           -0.31        u        

Protactinium-234                    0.02233           0.09209              .074738          .074944          0.053        u        

Radium-226 (By Bismuth-214)         0.4892            0.03416     0.2      .091426          .094033          -0.012       u        

Thallium-208                        0.1240            0.02313              .046543          .047215          0.00029      u        

Thorium-232 (By Actinium-228)       0.5630            0.05684     0.9      .11726           .12413           0.035        u        

Thorium-234                         0.3525            1.239                .40953           .41088           -0.0021      u        

Uranium-235                         0.02339           0.1563      0.18     .023599          .023642          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533193448003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-26          
Sample Description: 244653-003, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130514_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:56           Live Time: 2700   sec

Acquisition Time: 5/14/2013 14:17:31        Real Time: 2705   sec
Analysis Time: 5/14/2013 15:02           Dead Time: 0.18   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.630E-01      1.173E-01      1.241E-01      5.684E-02
Am-241    #AB    1.001E-03      1.773E-01      1.773E-01      1.460E-01
Bi-212           9.299E-01      4.441E-01      4.466E-01      2.074E-01
Bi-214           4.892E-01      9.143E-02      9.403E-02      3.416E-02
Co-60     #AB    1.108E-02      1.406E-02      1.407E-02      2.398E-02
Cs-137    #AB   -4.973E-03      2.934E-02      2.934E-02      2.368E-02
Eu-152    #AB    2.551E-02      3.226E-02      3.229E-02      6.397E-02
Eu-154    #AB    1.498E-02      3.940E-02      3.941E-02      1.309E-01
K-40             1.043E+01      1.115E+00      1.232E+00      3.239E-01
Pa-234    #AB    2.233E-02      7.474E-02      7.494E-02      9.209E-02
Pb-212           4.286E-01      7.235E-02      7.872E-02      3.602E-02
Pb-214           5.556E-01      9.433E-02      9.784E-02      4.047E-02
Ra-226    #      9.906E-01      6.445E-01      6.470E-01      4.141E-01
Th-234    #AB    3.525E-01      4.095E-01      4.109E-01      1.239E+00
Tl-208           1.240E-01      4.654E-02      4.721E-02      2.313E-02
U-235     #AB    2.339E-02      2.360E-02      2.364E-02      1.563E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.496E+01

Analyst: Andrew Alexander
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Sample description                                             
244653-003, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130514_003.An1

Acquisition information
Start time:                 5/14/2013 14:17:31
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0999E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0999E+02) = 

8.7187E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0629

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.68        3. 494.99   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.64       73.  22.22   0.81  2.749E-02
76.95       96.  17.19   0.81  2.925E-02
92.42       30.  47.36   0.83  3.937E-02    92.59   4.343  5.660E-01 Th234 

93.35   4.100  5.937E-01 Ac228 
93.35   5.760  4.226E-01 U235  
93.35   5.760  4.226E-01 U235  

92.42       30.  47.36   0.83  3.937E-02    92.59   4.343  5.660E-01 Th234 
93.35   4.100  5.937E-01 Ac228 
93.35   5.760  4.226E-01 U235  

92.45       28.  58.08   0.83  3.899E-02    92.59   4.343  5.249E-01 Th234 
93.35   4.100  5.506E-01 Ac228 
93.35   5.760  3.919E-01 U235  

123.21       11. 131.53   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
163.38        4. 359.32   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.294E-02 U235  
186.15       53.  32.53   0.36  4.851E-02   186.21   3.555  9.906E-01 Ra226 
186.45       30.  50.45   0.94  4.855E-02   185.72  57.000  3.444E-02 U235  

186.21   3.555  5.527E-01 Ra226 
185.72  57.000  3.444E-02 U235  

238.74      256.   8.30   1.01  4.347E-02   238.63  43.600  4.286E-01 Pb212 
241.81       48.  31.97   0.53  4.315E-02   242.00   7.268  4.943E-01 Pb214 
277.40       14.  72.58   1.04  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.21       99.  16.89   1.22  3.830E-02   295.22  18.414  4.405E-01 Pb214 
299.92        8. 112.65   1.06  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.31       49.  24.06   0.60  3.500E-02   338.32  11.400  3.966E-01 Ac228 
351.90      218.   8.31   1.24  3.408E-02   351.93  35.600  5.682E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
510.99      107.  14.46   0.78  2.627E-02
570.08        5. 167.36   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.28       76.  17.79   1.25  2.394E-02   583.19  85.000  1.203E-01 Tl208 
609.46      167.   8.93   0.96  2.322E-02   609.31  45.490  4.892E-01 Bi214 
726.70       37.  22.28   1.05  2.051E-02   727.33   6.650  8.725E-01 Bi212 
785.79        8.  81.86   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.23       16.  48.08   1.55  1.823E-02   860.53  12.400  2.319E-01 Tl208 
881.45        1. 507.01   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.19        2. 357.30   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.36       71.  14.57   0.44  1.750E-02   911.20  26.200  5.000E-01 Ac228 
967.92        1. 736.79   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.898E-02 Eu152 
969.05       55.  14.88   0.37  1.675E-02   968.96  15.900  6.669E-01 Ac228 

1120.64       23.  38.15   1.71  1.507E-02  1120.29  14.910  3.346E-01 Bi214 
1173.74       10.  63.47   1.74  1.456E-02  1173.23  99.850  2.265E-02 Co60  
1407.89        7.  63.22   1.84  1.266E-02  1408.01  20.850  8.761E-02 Eu152 

1408.01  20.850  8.761E-02 Eu152 
1460.96      434.   5.16   1.70  1.229E-02  1460.82  10.550  1.043E+01 K40   
1620.27        5.  80.92   1.91  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.20        8.  42.82   1.93  1.048E-02  1764.49  15.310  1.704E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.10    74.72       112.        64. 2.321E+03   54.24   0.438  -      s 
308.35    77.04       109.        83. 2.830E+03   43.41   1.031  -      s 

2043.03   510.99        36.       107. 4.058E+03   28.92   0.781 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.99    62.68       120.         3.     0.001   989.98   0.797s
Th-234    369.93    92.45       114.        28.     0.010   116.17   0.832s
Ac-228    373.54    93.35        84.        30.     0.011    94.72   0.832D
U-235     373.54    93.35        84.        30.     0.011    94.72   0.832D
Eu-152    487.38   121.83       130.       -15.    -0.006   214.68   0.866s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.88   123.21       101.        11.     0.004   263.06   0.867s
U-235     575.84   143.97       131.        -8.    -0.003   402.15   0.891s
U-235     653.44   163.38       110.         4.     0.002   718.64   0.913s
U-235     745.62   186.45        96.        30.     0.011   100.90   0.938s
Ra-226    744.44   186.15        90.        53.     0.020    65.06   0.357s
U-235     825.22   206.36        96.        -4.    -0.002   630.61   0.960s
Pb-212    954.65   238.74        82.       252.     0.093    16.59   1.014 
Pb-214    966.92   241.81        75.        48.     0.018    63.94   0.529s
Tl-208   1109.18   277.40        48.        14.     0.005   145.17   1.038 
Pb-214   1180.38   295.21        66.        96.     0.036    33.77   1.217 
Pb-212   1199.18   299.92        52.         8.     0.003   225.30   1.062s
Ac-228   1352.67   338.31        36.        49.     0.018    48.12   0.600s
Eu-152   1377.05   344.41        61.        -6.    -0.002   404.91   1.108s
Pb-214   1406.98   351.90        43.       213.     0.079    16.62   1.242 
Pa-234   2279.31   570.08        29.         5.     0.002   334.73   1.322s
Tl-208   2332.06   583.28        39.        76.     0.028    35.58   1.246 
Bi-214   2436.75   609.46        23.       160.     0.059    17.86   0.960s
Cs-137   2643.82   661.24        34.        -3.    -0.001   590.09   1.401s
Eu-154   2899.09   725.07        43.        -4.    -0.001   497.00   1.451s
Bi-212   2905.60   726.70        14.        37.     0.014    44.56   1.049s
Bi-212   3141.94   785.79        22.         8.     0.003   163.72   1.498 
Tl-208   3439.67   860.23        22.        16.     0.006    96.15   1.552s
Pa-234   3524.55   881.45        18.         1.     0.000  1014.03   1.566s
Pa-234   3531.48   883.19        17.         2.     0.001   714.60   1.568s
Ac-228   3644.18   911.36        12.        71.     0.026    29.14   0.445s
Pa-234   3781.57   945.71        22.        -3.    -0.001   447.96   1.610s
Eu-152   3870.43   967.92        54.         1.     0.001  1473.59   1.622s
Ac-228   3874.95   969.05         4.        55.     0.020    29.76   0.367s
Eu-154   3985.52   996.69        21.        -2.    -0.001   662.23   1.642s
Eu-154   4017.65  1004.72        21.        -4.    -0.002   304.48   1.647s
Eu-152   4446.63  1111.95        22.        -1.    -0.001   917.09   1.709s
Bi-214   4481.39  1120.64        28.        23.     0.009    76.29   1.714s
Co-60    4693.85  1173.74        15.        10.     0.004   126.95   1.741s
Eu-152   5630.83  1407.89         7.         7.     0.003   126.45   1.843s
K-40     5843.24  1460.96        31.       419.     0.155    10.32   1.696 
Bi-212   6480.91  1620.27         6.         5.     0.002   161.83   1.905s
Bi-214   7057.10  1764.20        12.         8.     0.003    85.64   1.932s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

101 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:02:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6302E-01                                      5.12E+12             
911.20 5.000E-01  (  5.684E-02 1.46E+01 2.62E+01 G  
968.96 6.669E-01  (  5.650E-02 1.49E+01 1.59E+01 G  
338.32 3.966E-01 -   1.131E-01 2.41E+01 1.14E+01 G  

Energy duplication    
93.35 5.937E-01 &   4.271E-01 4.74E+01 4.10E+00 XA 

Am-241   I   1.0010E-03                                      1.58E+05             
59.54 1.001E-03 %(  1.460E-01 8.86E+03 3.59E+01 G  

Bi-212   N   9.2992E-01                                      5.12E+12             
727.33 8.725E-01 @(P 2.074E-01 2.23E+01 6.65E+00 G  
785.37 1.222E+00  (P 1.631E+00 8.19E+01 1.11E+00 G  

1620.74 9.682E-01 ?(  1.081E+00 8.09E+01 1.51E+00 G  

Bi-214   N   4.8917E-01                                      5.84E+05             
609.31 4.892E-01  (P 3.416E-02 8.93E+00 4.55E+01 G  

1120.29 3.346E-01 -   1.766E-01 3.81E+01 1.49E+01 G  
1764.49 1.704E-01 - P 1.602E-01 4.28E+01 1.53E+01 G  

Co-60    T   1.1079E-02                                      1.93E+03             
1332.49-4.767E-04 %(  2.398E-02 3.06E+03 1.00E+02 G  
1173.23 2.265E-02 ?(  2.056E-02 6.35E+01 9.98E+01 G  

Cs-137   I  -4.9725E-03                                      1.10E+04             
661.66-4.973E-03 ?(  2.368E-02 2.95E+02 8.50E+01 G  

Eu-152   I   2.5514E-02                                      4.94E+03             
344.28-1.961E-02 ?(  6.397E-02 2.02E+02 2.66E+01 G  
121.78-3.642E-02 &   6.258E-02 1.07E+02 2.84E+01 G  
778.90-1.526E-03 &   1.458E-01 5.81E+03 1.30E+01 G  
964.08 1.898E-02 ?(  2.289E-01 7.37E+02 1.45E+01 G  

1112.08-2.341E-02 +   1.740E-01 4.59E+02 1.34E+01 G  
1408.01 8.761E-02 ?(  7.352E-02 6.32E+01 2.09E+01 G  

Eu-154   I   1.4978E-02                                      3.14E+03             
873.18 3.626E-03 %(  1.309E-01 2.20E+03 1.22E+01 G  
123.07 1.840E-02 ?(  3.882E-02 1.32E+02 4.04E+01 G  

1274.43-2.496E-03 %   6.897E-02 1.69E+03 3.49E+01 G  
723.30-2.996E-02 &   1.200E-01 2.48E+02 2.00E+01 G  

1004.72-5.002E-02 +   1.193E-01 1.52E+02 1.79E+01 G  
996.25-3.766E-02 +   2.007E-01 3.31E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0431E+01                                      4.57E+11             
1460.82 1.043E+01  (P 3.239E-01 5.16E+00 1.06E+01 G  

Pa-234   N   2.2328E-02                                      1.63E+12             
131.30-4.541E-03 &(  9.209E-02 1.23E+03 1.82E+01 G  
569.50 6.772E-02 &(  1.796E-01 1.67E+02 9.30E+00 G  
946.00-4.297E-02 +   1.533E-01 2.24E+02 1.35E+01 G  
880.52 2.090E-02 ?(  1.718E-01 5.07E+02 1.05E+01 G  
883.24 3.077E-02 ?(  1.768E-01 3.57E+02 9.70E+00 G  

Pb-212   N   4.2864E-01                                      5.12E+12             
238.63 4.286E-01  (P 3.602E-02 8.30E+00 4.36E+01 G  
300.09 2.126E-01 - P 4.496E-01 1.13E+02 3.18E+00 G  

Pb-214   N   5.5564E-01                                      5.84E+05             
351.93 5.682E-01  (P 4.047E-02 8.31E+00 3.56E+01 G  
295.22 4.405E-01 - P 8.656E-02 1.69E+01 1.84E+01 G  
242.00 4.943E-01  (  2.078E-01 3.20E+01 7.27E+00 G  

Ra-226   N   9.9059E-01                                      5.84E+05             
186.21 9.906E-01 *(  4.141E-01 3.25E+01 3.56E+00 G  

Th-234   N   3.5254E-01                                      1.63E+12             
63.30 1.529E-01 &(  1.239E+00 4.95E+02 3.75E+00 G  
92.59 5.249E-01  (  4.745E-01 5.81E+01 4.34E+00 G  

Tl-208   N   1.2403E-01                                      5.12E+12             
583.19 1.203E-01  (P 2.313E-02 1.78E+01 8.50E+01 G  
277.37 1.716E-01  (P 1.989E-01 7.26E+01 6.60E+00 G  
860.53 2.319E-01 +   1.573E-01 4.81E+01 1.24E+01 G  

U-235    N   2.3388E-02                                      2.57E+11             
143.77-4.791E-02 ?(  1.563E-01 2.01E+02 1.09E+01 G  
205.32-6.109E-02 &   3.137E-01 3.15E+02 5.02E+00 G  
163.36 5.294E-02 &(  3.105E-01 3.59E+02 5.08E+00 G  
185.72 3.444E-02 *(  2.665E-02 5.05E+01 5.70E+01 G  

Energy duplication    
93.35 4.226E-01 ?   3.040E-01 4.74E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.68       120.         3.     0.001   989.98   1.529E-01   
Th-234      92.45       114.        28.     0.010   116.17   5.249E-01   
U-235       93.35        84.        30.     0.011    94.72   4.226E-01   
Eu-152     121.83       130.       -15.    -0.006   214.68  -3.642E-02   
Eu-154     123.21       101.        11.     0.004   263.06   1.840E-02   
U-235      143.97       131.        -8.    -0.003   402.15  -4.791E-02   
U-235      163.38       110.         4.     0.002   718.64   5.294E-02   
U-235      186.45        96.        30.     0.011   100.90   3.444E-02   
U-235      206.36        96.        -4.    -0.002   630.61  -6.109E-02   
Eu-152     344.41        61.        -6.    -0.002   404.91  -1.961E-02   
Pa-234     570.08        29.         5.     0.002   334.73   6.772E-02   
Cs-137     661.24        34.        -3.    -0.001   590.09  -4.973E-03   
Eu-154     725.07        43.        -4.    -0.001   497.00  -2.996E-02   
Pa-234     881.45        18.         1.     0.000  1014.03   2.090E-02   
Pa-234     883.19        17.         2.     0.001   714.60   3.077E-02   
Pa-234     945.71        22.        -3.    -0.001   447.96  -4.297E-02   
Eu-152     967.92        54.         1.     0.001  1473.59   1.898E-02   
Eu-154     996.69        21.        -2.    -0.001   662.23  -3.766E-02   
Eu-154    1004.72        21.        -4.    -0.002   304.48  -5.002E-02   
Eu-152    1111.95        22.        -1.    -0.001   917.09  -2.341E-02   
Co-60     1173.74        15.        10.     0.004   126.95   2.265E-02   
Eu-152    1407.89         7.         7.     0.003   126.45   8.761E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:02:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.6302E-01    5.6302E-01   1.1726E-01    1.2413E-01  5.684E-02
Am-241 #A    1.0009E-03    1.0010E-03   1.7732E-01    1.7732E-01  1.460E-01
Bi-212       9.2992E-01    9.2992E-01   4.4409E-01    4.4663E-01  2.074E-01
Bi-214       4.8916E-01    4.8917E-01   9.1426E-02    9.4033E-02  3.416E-02
Co-60  #A    1.0948E-02    1.1079E-02   1.4065E-02    1.4074E-02  2.398E-02
Cs-137 #A   -4.9621E-03   -4.9725E-03   2.9343E-02    2.9343E-02  2.368E-02
Eu-152 #A    2.5396E-02    2.5514E-02   3.2262E-02    3.2286E-02  6.397E-02
Eu-154 #A    1.4869E-02    1.4978E-02   3.9401E-02    3.9409E-02  1.309E-01
K-40         1.0431E+01    1.0431E+01   1.1151E+00    1.2318E+00  3.239E-01
Pa-234 #A    2.2328E-02    2.2328E-02   7.4738E-02    7.4944E-02  9.209E-02
Pb-212       4.2864E-01    4.2864E-01   7.2354E-02    7.8720E-02  3.602E-02
Pb-214       5.5562E-01    5.5564E-01   9.4327E-02    9.7840E-02  4.047E-02
Ra-226 #     9.9055E-01    9.9059E-01   6.4452E-01    6.4700E-01  4.141E-01
Th-234 #A    3.5254E-01    3.5254E-01   4.0953E-01    4.1088E-01  1.239E+00
Tl-208       1.2403E-01    1.2403E-01   4.6543E-02    4.7215E-02  2.313E-02
U-235  #A    2.3388E-02    2.3388E-02   2.3599E-02    2.3642E-02  1.563E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.451E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4512427E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-27                Received:        04/11/13                      
Lab ID:          244653-004                    Prepared:        04/12/13 10:09                
Matrix:          Soil                          Analyzed:        05/14/13 15:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.48 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.004391 U       0.1477         0.1213            0.9    
Bismuth-212                          0.4312           0.4622         0.2627                   
Bismuth-214                          0.4136           0.09032        0.03935                  
Cesium-137                           0.01036 U        0.02687        0.02103           0.07   
Cobalt-60                            0.001017 U       0.007326       0.02421           0.03   
Europium-152                         0.03773 U        0.06503        0.05547           0.1    
Europium-154                         0.02196 U        0.03563        0.1583            0.2    
Lead-212                             0.3971           0.07345        0.03830                  
Lead-214                             0.4804           0.08580        0.03502                  
Potassium-40                        12.40             1.168          0.3106                   
Protactinium-234                     0.003448 U       0.004218       0.09368                  
Radium-226 (By Bismuth-214)          0.4136           0.09032        0.03935           0.2    
Thallium-208                         0.1316           0.03724        0.01612                  
Thorium-232 (By Actinium-228)        0.6358           0.1412         0.02856           0.9    
Thorium-234                          1.323            1.184          0.8870                   
Uranium-235                          0.06992 U        0.04203        0.1297            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0

106 of 535



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244653-004                   Client ID : 12-PE-E0804-27        

Seqnum : 1513193458005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130514_005                                Batch         : 197298                       Time      : 14-MAY-2013 15:03     

Cal    : 14-MAY-2013 08:29:23,09-JAN-2013 12:22:14     Caldate       : 14-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313.48 g                     Live Time : 2700 sec              

Dead Time : 0.3 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.004391         0.1213      0.9      .14765           .14765           0.0063       u        

Bismuth-212                         0.4312            0.2627               .4622            .46272           0.049        u        

Bismuth-214                         0.4136            0.03935              .090321          .092259          -0.012       u        

Cesium-137                          0.01036           0.02103     0.07     .026873          .026877          -0.00061     u        

Cobalt-60                           0.001017          0.02421     0.03     .0073259         .007326          0            u        

Europium-152                        0.03773           0.05547     0.1      .065034          .06507           0.020        u        

Europium-154                        0.02196           0.1583      0.2      .035631          .035649          0.059        u        

Lead-212                            0.3971            0.03830              .073453          .080459          -0.018       u        

Lead-214                            0.4804            0.03502              .085798          .089867          0.0035       u        

Potassium-40                        12.40             0.3106               1.1679           1.3237           -0.31        u        

Protactinium-234                    0.003448          0.09368              .004218          .0043044         0.053        u        

Radium-226 (By Bismuth-214)         0.4136            0.03935     0.2      .090321          .092259          -0.012       u        

Thallium-208                        0.1316            0.01612              .037243          .038199          0.00029      u        

Thorium-232 (By Actinium-228)       0.6358            0.02856     0.9      .14124           .14856           0.035        u        

Thorium-234                         1.323             0.8870               1.1836           1.1902           -0.0021      u        

Uranium-235                         0.06992           0.1297      0.18     .042027          .042267          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513193458005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-27          
Sample Description: 244653-004, 197298 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130514_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:56           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:03:20        Real Time: 2708   sec
Analysis Time: 5/14/2013 15:48           Dead Time: 0.30   %

Analysis Quantity: 3.135E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.358E-01      1.412E-01      1.486E-01      2.856E-02
Am-241    #AB   -4.391E-03      1.476E-01      1.476E-01      1.213E-01
Bi-212    #      4.312E-01      4.622E-01      4.627E-01      2.627E-01
Bi-214           4.136E-01      9.032E-02      9.226E-02      3.935E-02
Co-60     #AB    1.017E-03      7.326E-03      7.326E-03      2.421E-02
Cs-137    #AB    1.036E-02      2.687E-02      2.688E-02      2.103E-02
Eu-152    #AB    3.773E-02      6.503E-02      6.507E-02      5.547E-02
Eu-154    #AB    2.196E-02      3.563E-02      3.565E-02      1.583E-01
K-40             1.240E+01      1.168E+00      1.324E+00      3.106E-01
Pa-234    #AB    3.448E-03      4.218E-03      4.304E-03      9.368E-02
Pb-212           3.971E-01      7.345E-02      8.046E-02      3.830E-02
Pb-214           4.804E-01      8.580E-02      8.987E-02      3.502E-02
Ra-226           7.295E-01      5.245E-01      5.268E-01      3.608E-01
Th-234    #      1.323E+00      1.184E+00      1.190E+00      8.870E-01
Tl-208           1.316E-01      3.724E-02      3.820E-02      1.612E-02
U-235     #AB    6.992E-02      4.203E-02      4.227E-02      1.297E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.708E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Sample description                                             
244653-004, 197298                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130514_005.An1

Acquisition information
Start time:                 5/14/2013 15:03:20
Live time:               2700
Real time:               2708
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1348E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1348E+02) = 

8.6216E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1432

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.18       29.  44.73   0.84  1.866E-02    63.30   3.750  1.323E+00 Th234 

63.30   3.750  1.323E+00 Th234 
77.36       70.  24.91   0.56  3.026E-02
92.98       28.  60.30   0.87  3.990E-02    92.59   4.343  5.212E-01 Th234 

93.35   5.760  3.893E-01 U235  
93.35   4.100  5.469E-01 Ac228 
92.59   4.343  5.212E-01 Th234 
93.35   5.760  3.893E-01 U235  

92.99       32.  46.77   0.75  3.990E-02    93.35   5.760  4.418E-01 U235  
93.35   4.100  6.207E-01 Ac228 

121.36       10. 142.29   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.51       11. 139.22   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
144.06       23.  61.26   0.92  5.013E-02   143.77  10.940  1.365E-01 U235  

143.77  10.940  1.365E-01 U235  
164.09        6. 214.50   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.719E-02 U235  
185.83       49.  30.05   0.96  4.819E-02   185.72  57.000  5.650E-02 U235  

186.21   3.555  9.068E-01 Ra226 
185.72  57.000  5.650E-02 U235  

185.90       39.  35.95   0.87  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.295E-01 Ra226 

238.64      240.   9.02   0.91  4.318E-02   238.63  43.600  3.971E-01 Pb212 
241.65       45.  29.66   0.35  4.285E-02   242.00   7.268  4.648E-01 Pb214 
277.53       14.  72.74   0.50  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.18      112.  14.37   0.82  3.814E-02   295.22  18.414  4.856E-01 Pb214 
301.88        9.  91.09   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.28       50.  23.80   1.10  3.494E-02   338.32  11.400  4.036E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.82      188.   8.65   1.00  3.405E-02   351.93  35.600  4.809E-01 Pb214 
583.25       83.  14.15   1.00  2.416E-02   583.19  85.000  1.294E-01 Tl208 
609.42      146.  10.33   1.42  2.345E-02   609.31  45.490  4.136E-01 Bi214 
660.97        6. 129.67   1.37  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.31       15.  53.60   1.42  2.078E-02   727.33   6.650  3.404E-01 Bi212 
784.72        7. 101.46   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.94        9.  72.20   1.53  1.851E-02   860.53  12.400    PBC<MDA Tl208 
885.58        8.  88.95   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.41       93.  11.11   1.24  1.779E-02   911.20  26.200  6.358E-01 Ac228 
964.78        9.  86.18   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.12       38.  25.56   1.58  1.704E-02   968.96  15.900  4.503E-01 Ac228 
995.25        4. 128.00   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1006.17        4. 157.40   1.63  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.23       47.  23.54   1.54  1.535E-02  1120.29  14.910  6.556E-01 Bi214 
1173.51        2. 360.06   1.74  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1407.79        4. 128.11   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.74      533.   4.54   1.90  1.254E-02  1460.82  10.550  1.240E+01 K40   
1763.99        5.  50.83   2.06  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.49    77.36       111.        70. 2.310E+03   49.82   0.564  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.86    63.18        70.        29.     0.011    89.46   0.843s
U-235     372.41    93.35       129.        28.     0.010   120.59   0.872D
Ac-228    372.41    93.35        90.        32.     0.012    93.54   0.746D
Eu-152    484.35   121.36       103.        10.     0.004   284.57   0.900s
Eu-154    492.92   123.51       111.        11.     0.004   278.44   0.901s
Pa-234    520.78   130.48       129.       -20.    -0.007   167.99   0.909s
U-235     575.06   144.06        91.        23.     0.009   122.51   0.921s
U-235     655.13   164.09        83.         6.     0.002   429.00   0.939s
U-235     742.00   185.83        82.        49.     0.018    60.11   0.961 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    742.30   185.90        69.        39.     0.014    71.90   0.865 
Pb-212    953.07   238.64        94.       234.     0.087    18.04   0.906 
Pb-214    965.10   241.65        69.        45.     0.017    59.32   0.346s
Tl-208   1108.54   277.53        39.        14.     0.005   145.48   0.500s
Pb-214   1179.10   295.18        57.       107.     0.040    28.73   0.819 
Pb-212   1205.90   301.88        41.         9.     0.003   182.17   1.066s
Ac-228   1351.42   338.28        47.        50.     0.019    47.59   1.101 
Pb-214   1405.53   351.82        33.       182.     0.068    17.30   0.999s
Pa-234   2276.14   569.54        35.        -2.    -0.001   732.10   1.299s
Tl-208   2330.95   583.25        20.        83.     0.031    28.30   0.997s
Bi-214   2435.65   609.42        32.       138.     0.051    20.67   1.417 
Cs-137   2641.81   660.97        28.         6.     0.002   259.34   1.374s
Bi-212   2907.19   727.31        24.        15.     0.005   107.20   1.425s
Bi-212   3136.89   784.72        20.         7.     0.002   202.92   1.469s
Tl-208   3437.86   859.94        17.         9.     0.003   144.41   1.525s
Eu-154   3492.91   873.70        22.        -3.    -0.001   423.39   1.534s
Pa-234   3525.67   881.89        29.        -7.    -0.003   228.81   1.540s
Pa-234   3540.43   885.58        20.         8.     0.003   177.90   1.542s
Ac-228   3643.80   911.41         3.        93.     0.034    22.21   1.244s
Eu-152   3857.41   964.78        28.         9.     0.004   172.36   1.599s
Ac-228   3874.75   969.12        17.        38.     0.014    51.12   1.581 
Eu-154   3979.34   995.25        13.         4.     0.002   256.01   1.621s
Eu-154   4023.06  1006.17        19.         4.     0.002   314.80   1.627s
Bi-214   4479.60  1120.23        23.        47.     0.017    47.07   1.538 
Co-60    4692.90  1173.51        23.         2.     0.001   720.11   1.738s
Eu-154   5091.94  1273.17        23.        -2.    -0.001   884.61   1.800s
Co-60    5335.60  1334.02        19.        -1.     0.000  1389.50   1.834s
Eu-152   5631.06  1407.79        10.         4.     0.001   256.22   1.878s
K-40     5843.14  1460.74        30.       514.     0.190     9.08   1.896 
Bi-214   7058.08  1763.99        12.         5.     0.002   101.67   2.056s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3582E-01                                      5.12E+12             
911.20 6.358E-01 @(  2.856E-02 1.11E+01 2.62E+01 G  
968.96 4.503E-01 -   1.126E-01 2.56E+01 1.59E+01 G  
338.32 4.036E-01 -   1.275E-01 2.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.207E-01     4.320E-01 4.68E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -4.3914E-03                                      1.58E+05             
59.54-4.391E-03 %(  1.213E-01 1.68E+03 3.59E+01 G  

Bi-212   N   4.3116E-01                                      5.12E+12             
727.33 3.404E-01 ?(  2.627E-01 5.36E+01 6.65E+00 G  
785.37 9.752E-01 ?(  1.507E+00 1.01E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.281E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.1362E-01                                      5.84E+05             
609.31 4.136E-01  (P 3.935E-02 1.03E+01 4.55E+01 G  

1120.29 6.556E-01 + P 1.559E-01 2.35E+01 1.49E+01 G  
1764.49 1.012E-01 - P 1.585E-01 5.08E+01 1.53E+01 G  

Co-60    T   1.0173E-03                                      1.93E+03             
1332.49-2.140E-03 &(  2.421E-02 6.95E+02 1.00E+02 G  
1173.23 4.179E-03 ?(  2.429E-02 3.60E+02 9.98E+01 G  

Cs-137   I   1.0362E-02                                      1.10E+04             
661.66 1.036E-02 &(  2.103E-02 1.30E+02 8.50E+01 G  

Eu-152   I   3.7731E-02                                      4.94E+03             
344.28-3.028E-04 %(  5.547E-02 1.11E+04 2.66E+01 G  
121.78 2.407E-02 &(  5.507E-02 1.42E+02 2.84E+01 G  
778.90-7.778E-03 %   1.352E-01 1.06E+03 1.30E+01 G  
964.08 1.224E-01 ?(  1.609E-01 8.62E+01 1.45E+01 G  

1112.08-9.951E-05 %   1.782E-01 1.09E+05 1.34E+01 G  
1408.01 4.599E-02 ?(  8.907E-02 1.28E+02 2.09E+01 G  

Eu-154   I   2.1955E-02                                      3.14E+03             
873.18-4.703E-02 ?(  1.583E-01 2.12E+02 1.22E+01 G  
123.07 1.798E-02 &(  4.026E-02 1.39E+02 4.04E+01 G  

1274.43-1.034E-02 +   7.409E-02 4.42E+02 3.49E+01 G  
723.30 0.000E+00 &   1.680E-01 1.00E+03 2.00E+01 G  

1004.72 4.425E-02 &(  1.089E-01 1.57E+02 1.79E+01 G  
996.25 7.929E-02 &(  1.550E-01 1.28E+02 1.05E+01 G  

K-40     N   1.2397E+01                                      4.57E+11             
1460.82 1.240E+01  (P 3.106E-01 4.54E+00 1.06E+01 G  

Pa-234   N   3.4478E-03                                      1.63E+12             
131.30-7.025E-02 &(  9.368E-02 8.40E+01 1.82E+01 G  
569.50-3.254E-02 &   1.931E-01 3.66E+02 9.30E+00 G  
946.00 0.000E+00 +   1.123E-01 1.00E+03 1.35E+01 G  
880.52-1.172E-01 +   2.085E-01 1.14E+02 1.05E+01 G  
883.24 1.417E-01 ?(  1.902E-01 8.89E+01 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.9708E-01                                      5.12E+12             
238.63 3.971E-01  (P 3.830E-02 9.02E+00 4.36E+01 G  
300.09 2.402E-01 & P 3.973E-01 9.11E+01 3.18E+00 G  

Pb-214   N   4.8038E-01                                      5.84E+05             
351.93 4.809E-01 *(P 3.502E-02 8.65E+00 3.56E+01 G  
295.22 4.856E-01  (P 8.016E-02 1.44E+01 1.84E+01 G  
242.00 4.648E-01  (P 1.979E-01 2.97E+01 7.27E+00 G  

Ra-226   N   7.2947E-01                                      5.84E+05             
186.21 7.295E-01  (  3.608E-01 3.59E+01 3.56E+00 G  

Th-234   N   1.3230E+00                                      1.63E+12             
63.30 1.323E+00  (  8.870E-01 4.47E+01 3.75E+00 G  
92.59 0.000E+00 -   5.510E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.3158E-01                                      5.12E+12             
583.19 1.294E-01  (  1.612E-02 1.42E+01 8.50E+01 G  
277.37 1.709E-01  (  1.777E-01 7.27E+01 6.60E+00 G  
860.53 1.259E-01 ?(  1.329E-01 7.22E+01 1.24E+01 G  

U-235    N   6.9922E-02                                      2.57E+11             
143.77 1.365E-01 ?(  1.297E-01 6.13E+01 1.09E+01 G  
205.32-1.903E-02 %   3.319E-01 1.06E+03 5.02E+00 G  
163.36 7.719E-02 ?(  2.679E-01 2.14E+02 5.08E+00 G  
185.72 5.650E-02  (  2.458E-02 3.01E+01 5.70E+01 G  

Energy duplication    
93.35 3.893E-01 ?   3.673E-01 6.03E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.18        70.        29.     0.011    89.46   1.323E+00   
U-235       93.35       129.        28.     0.010   120.59   3.893E-01   
Eu-152     121.36       103.        10.     0.004   284.57   2.407E-02   
Eu-154     123.51       111.        11.     0.004   278.44   1.798E-02   
Pa-234     130.48       129.       -20.    -0.007   167.99  -7.025E-02   
U-235      144.06        91.        23.     0.009   122.51   1.365E-01   
U-235      164.09        83.         6.     0.002   429.00   7.719E-02   
U-235      185.83        82.        49.     0.018    60.11   5.650E-02   
Pa-234     569.54        35.        -2.    -0.001   732.10  -3.254E-02   
Cs-137     660.97        28.         6.     0.002   259.34   1.036E-02   
Bi-212     727.31        24.        15.     0.005   107.20   3.404E-01   
Bi-212     784.72        20.         7.     0.002   202.92   9.752E-01   
Eu-154     873.70        22.        -3.    -0.001   423.39  -4.703E-02   
Pa-234     881.89        29.        -7.    -0.003   228.81  -1.172E-01   
Pa-234     885.58        20.         8.     0.003   177.90   1.417E-01   
Eu-152     964.78        28.         9.     0.004   172.36   1.224E-01   
Eu-154     995.25        13.         4.     0.002   256.01   7.929E-02   
Eu-154    1006.17        19.         4.     0.002   314.80   4.425E-02   
Co-60     1173.51        23.         2.     0.001   720.11   4.179E-03   
Eu-154    1273.17        23.        -2.    -0.001   884.61  -1.034E-02   
Co-60     1334.02        19.        -1.     0.000  1389.50  -2.140E-03   
Eu-152    1407.79        10.         4.     0.001   256.22   4.599E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3582E-01    6.3582E-01   1.4124E-01    1.4856E-01  2.856E-02
Am-241 #A   -4.3908E-03   -4.3914E-03   1.4765E-01    1.4765E-01  1.213E-01
Bi-212 #     4.3116E-01    4.3116E-01   4.6220E-01    4.6272E-01  2.627E-01
Bi-214       4.1361E-01    4.1362E-01   9.0321E-02    9.2259E-02  3.935E-02
Co-60  #A    1.0052E-03    1.0173E-03   7.3259E-03    7.3260E-03  2.421E-02
Cs-137 #A    1.0340E-02    1.0362E-02   2.6873E-02    2.6877E-02  2.103E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:48:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_005.An1               

Eu-152 #A    3.7556E-02    3.7731E-02   6.5034E-02    6.5070E-02  5.547E-02
Eu-154 #A    2.1794E-02    2.1955E-02   3.5631E-02    3.5649E-02  1.583E-01
K-40         1.2397E+01    1.2397E+01   1.1679E+00    1.3237E+00  3.106E-01
Pa-234 #A    3.4478E-03    3.4478E-03   4.2180E-03    4.3044E-03  9.368E-02
Pb-212       3.9708E-01    3.9708E-01   7.3453E-02    8.0459E-02  3.830E-02
Pb-214       4.8036E-01    4.8038E-01   8.5798E-02    8.9867E-02  3.502E-02
Ra-226       7.2944E-01    7.2947E-01   5.2447E-01    5.2680E-01  3.608E-01
Th-234 #     1.3230E+00    1.3230E+00   1.1836E+00    1.1902E+00  8.870E-01
Tl-208       1.3158E-01    1.3158E-01   3.7243E-02    3.8199E-02  1.612E-02
U-235  #A    6.9922E-02    6.9922E-02   4.2027E-02    4.2267E-02  1.297E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.518E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.5184625E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-28                Received:        04/11/13                      
Lab ID:          244653-005                    Prepared:        04/12/13 10:24                
Matrix:          Soil                          Analyzed:        05/14/13 15:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.27 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:51                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.003229 U       0.1325        0.1089            0.9     
Bismuth-212                          0.2168 U         0.4070        0.2830                    
Bismuth-214                          0.3289           0.09085       0.04396                   
Cesium-137                           0.003143 U       0.02420       0.01957           0.07    
Cobalt-60                           -0.0004379 U      0.02827       0.02323           0.03    
Europium-152                         0.03912 U        0.06377       0.05805           0.1     
Europium-154                         0.02779 U        0.08174       0.1557            0.2     
Lead-212                             0.3559           0.06456       0.03249                   
Lead-214                             0.4824           0.09058       0.04046                   
Potassium-40                        11.55             1.091         0.2422                    
Protactinium-234                     0.02030 U        0.09746       0.08856                   
Radium-226 (By Bismuth-214)          0.3289           0.09085       0.04396           0.2     
Thallium-208                         0.1461           0.03604       0.01522                   
Thorium-232 (By Actinium-228)        0.5244           0.1104        0.02868           0.9     
Thorium-234                          0.1869 U         0.4083        0.9973                    
Uranium-235                          0.03205 U        0.02304       0.1469            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-005                   Client ID : 12-PE-E0804-28        

Seqnum : 1533193448004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130514_004                                Batch         : 197298                       Time      : 14-MAY-2013 15:06     

Cal    : 14-MAY-2013 08:20:45,05-MAR-2013 18:53:13     Caldate       : 14-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.27 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.003229          0.1089      0.9      .13254           .13254           0.0063       u        

Bismuth-212                         0.2168            0.2830               .40703           .40718           0.049        u        

Bismuth-214                         0.3289            0.04396              .090852          .092047          -0.012       u        

Cesium-137                          0.003143          0.01957     0.07     .024202          .024202          -0.00061     u        

Cobalt-60                           -0.0004379        0.02323     0.03     .028269          .028269          0            u        

Europium-152                        0.03912           0.05805     0.1      .063765          .063793          0.020        u        

Europium-154                        0.02779           0.1557      0.2      .081742          .081754          0.059        u        

Lead-212                            0.3559            0.03249              .064559          .069504          -0.018       u        

Lead-214                            0.4824            0.04046              .090584          .09335           0.0035       u        

Potassium-40                        11.55             0.2422               1.0911           1.2354           -0.31        u        

Protactinium-234                    0.02030           0.08856              .097461          .097591          0.053        u        

Radium-226 (By Bismuth-214)         0.3289            0.04396     0.2      .090852          .092047          -0.012       u        

Thallium-208                        0.1461            0.01522              .036041          .037234          0.00029      u        

Thorium-232 (By Actinium-228)       0.5244            0.02868     0.9      .11038           .11672           0.035        u        

Thorium-234                         0.1869            0.9973               .40834           .40872           -0.0021      u        

Uranium-235                         0.03205           0.1469      0.18     .023037          .023119          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533193448004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-28          
Sample Description: 244653-005, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130514_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:51           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:06:16        Real Time: 2705   sec
Analysis Time: 5/14/2013 15:51           Dead Time: 0.19   %

Analysis Quantity: 3.173E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.244E-01      1.104E-01      1.167E-01      2.868E-02
Am-241    #AB    3.229E-03      1.325E-01      1.325E-01      1.089E-01
Bi-212    #AB    2.168E-01      4.070E-01      4.072E-01      2.830E-01
Bi-214           3.289E-01      9.085E-02      9.205E-02      4.396E-02
Co-60     #AB   -4.379E-04      2.827E-02      2.827E-02      2.323E-02
Cs-137    #AB    3.143E-03      2.420E-02      2.420E-02      1.957E-02
Eu-152    #AB    3.912E-02      6.377E-02      6.379E-02      5.805E-02
Eu-154    #AB    2.779E-02      8.174E-02      8.175E-02      1.557E-01
K-40             1.155E+01      1.091E+00      1.235E+00      2.422E-01
Pa-234    #AB    2.030E-02      9.746E-02      9.759E-02      8.856E-02
Pb-212           3.559E-01      6.456E-02      6.950E-02      3.249E-02
Pb-214           4.824E-01      9.058E-02      9.335E-02      4.046E-02
Ra-226           7.648E-01      4.675E-01      4.696E-01      3.167E-01
Th-234    #AB    1.869E-01      4.083E-01      4.087E-01      9.973E-01
Tl-208           1.461E-01      3.604E-02      3.723E-02      1.522E-02
U-235     #AB    3.205E-02      2.304E-02      2.312E-02      1.469E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.468E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:51:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_004.An1               

Sample description                                             
244653-005, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130514_004.An1

Acquisition information
Start time:                 5/14/2013 15:06:16
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1727E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1727E+02) = 

8.5186E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:51:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1281

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
64.70        2. 842.93   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.18       98.  17.84   0.63  2.936E-02
92.54       15. 109.25   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.135E-01 U235  
185.93       41.  35.94   0.94  4.855E-02   185.72  57.000  4.659E-02 U235  

186.21   3.555  7.476E-01 Ra226 
185.72  57.000  4.659E-02 U235  

185.94       42.  30.57   1.28  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.648E-01 Ra226 

238.66      218.   8.89   0.83  4.347E-02   238.63  43.600  3.559E-01 Pb212 
241.80       47.  34.66   0.40  4.315E-02   242.00   7.268  4.709E-01 Pb214 
265.22        9.  68.18   0.34  4.093E-02
276.94        2. 392.96   1.04  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.14      109.  14.55   1.18  3.830E-02   295.22  18.414  4.720E-01 Pb214 
300.41       21.  53.30   1.06  3.789E-02   300.09   3.180  5.605E-01 Pb212 
337.98       70.  21.14   0.99  3.500E-02   338.32  11.400  5.519E-01 Ac228 
345.07        3. 320.19   1.11  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.117E-02 Eu152 
351.85      193.   9.17   1.02  3.408E-02   351.93  35.600  4.901E-01 Pb214 
568.18        3. 251.19   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.30       94.  11.81   0.70  2.394E-02   583.19  85.000  1.461E-01 Tl208 
609.20      110.  12.94   1.59  2.322E-02   609.31  45.490  3.289E-01 Bi214 
660.66        2. 385.00   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.10        4. 111.22   1.45  2.051E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650    PBC<MDA Bi212 
784.92        4. 127.90   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.41        2. 459.16   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
880.34        3. 240.10   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.19       76.  12.46   1.56  1.750E-02   911.20  26.200  5.215E-01 Ac228 
969.13       43.  19.87   0.81  1.675E-02   968.96  15.900  5.094E-01 Ac228 

1004.75        4. 147.08   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  4.619E-02 Eu154 

1120.49       46.  22.38   1.15  1.507E-02  1120.29  14.910  6.458E-01 Bi214 
1407.57        6.  81.49   1.84  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  7.477E-02 Eu152 
1460.94      490.   4.58   1.56  1.229E-02  1460.82  10.550  1.155E+01 K40   
1621.52        2. 157.36   1.91  1.128E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  4.539E-01 Bi212 
1764.53       11.  37.32   1.93  1.048E-02  1764.49  15.310  2.095E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.92    77.18        95.        98. 3.345E+03   35.67   0.635  -        
1060.47   265.22        18.         9. 2.297E+02  136.37   0.341  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    259.05    64.70        82.         2.     0.001  1685.85   0.797 
Th-234    370.29    92.54       133.        15.     0.006   218.51   0.832s
Ac-228    373.54    93.35       116.        -5.    -0.002   668.58   0.832D
Eu-154    491.64   122.90        99.        -7.    -0.003   422.04   0.867s
U-235     575.69   143.93       121.        -8.    -0.003   414.39   0.891s
U-235     743.54   185.93        87.        41.     0.015    71.88   0.938s
Ra-226    743.60   185.94        55.        42.     0.015    61.13   1.284s
Pb-212    954.32   238.66        70.       214.     0.079    17.78   0.833 
Pb-214    966.88   241.80        83.        47.     0.017    69.32   0.396s
Tl-208   1107.33   276.94        67.         2.     0.001   785.93   1.038s
Pb-214   1180.08   295.14        54.       105.     0.039    29.10   1.178 
Pb-212   1201.15   300.41        64.        21.     0.008   106.60   1.062 
Ac-228   1351.32   337.98        46.        70.     0.026    42.27   0.987 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1379.69   345.07        52.         3.     0.001   640.39   1.108s
Pb-214   1406.80   351.85        45.       188.     0.070    18.33   1.017 
Pa-234   2271.71   568.18        30.         3.     0.001   502.39   1.322s
Tl-208   2332.16   583.30        18.        94.     0.035    23.63   0.701s
Bi-214   2435.72   609.20        40.       110.     0.041    25.88   1.586 
Cs-137   2641.49   660.66        24.         2.     0.001   770.00   1.401s
Eu-154   2887.27   722.12        27.        -4.    -0.001   378.35   1.451s
Bi-212   2907.21   727.10        28.         4.     0.002   222.44   1.454s
Eu-152   3112.34   778.39        26.        -3.    -0.001   432.60   1.493s
Bi-212   3138.44   784.92        17.         4.     0.002   255.79   1.498s
Tl-208   3440.39   860.41        23.         2.     0.001   918.32   1.552s
Pa-234   3520.09   880.34        17.         3.     0.001   480.20   1.566s
Pa-234   3531.33   883.15        23.        -4.    -0.002   327.57   1.568s
Ac-228   3643.51   911.19         3.        76.     0.028    24.93   1.556 
Pa-234   3783.50   946.19        36.        -9.    -0.003   202.55   1.610s
Ac-228   3875.28   969.13        10.        43.     0.016    39.74   0.814s
Eu-154   3982.98   996.06        23.        -2.    -0.001   636.09   1.642s
Eu-154   4017.78  1004.75        17.         4.     0.002   294.16   1.647s
Bi-214   4480.78  1120.49        15.        46.     0.017    44.76   1.145s
Eu-154   5101.05  1275.51        20.        -2.    -0.001   557.97   1.789s
Eu-152   5629.55  1407.57        10.         6.     0.002   162.98   1.843s
K-40     5843.14  1460.94        18.       475.     0.176     9.15   1.555 
Bi-212   6485.91  1621.52         6.         2.     0.001   314.71   1.905s
Bi-214   7058.43  1764.53        11.        11.     0.004    74.64   1.932s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2441E-01                                      5.12E+12             
911.20 5.215E-01  (  2.868E-02 1.25E+01 2.62E+01 G  
968.96 5.094E-01  (  8.729E-02 1.99E+01 1.59E+01 G  
338.32 5.519E-01  (  1.252E-01 2.11E+01 1.14E+01 G  

Energy duplication    
93.35-8.986E-02 -   4.901E-01 3.34E+02 4.10E+00 XA 

Am-241   I   3.2294E-03                                      1.58E+05             
59.54 3.229E-03 %(  1.089E-01 2.05E+03 3.59E+01 G  

Bi-212   N   2.1683E-01                                      5.12E+12             
727.33 9.534E-02 ?(P 2.830E-01 1.11E+02 6.65E+00 G  
785.37 6.221E-01 ?(P 1.419E+00 1.28E+02 1.11E+00 G  

1620.74 4.539E-01 ?(  1.075E+00 1.57E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.2889E-01                                      5.84E+05             
609.31 3.289E-01  (P 4.396E-02 1.29E+01 4.55E+01 G  

1120.29 6.458E-01 +   1.267E-01 2.24E+01 1.49E+01 G  
1764.49 2.095E-01 - P 1.541E-01 3.73E+01 1.53E+01 G  

Co-60    T  -4.3793E-04                                      1.93E+03             
1332.49-4.379E-04 %(  2.323E-02 3.23E+03 1.00E+02 G  
1173.23 0.000E+00 +   1.703E-02 1.00E+03 9.98E+01 G  

Cs-137   I   3.1431E-03                                      1.10E+04             
661.66 3.143E-03 &(  1.957E-02 3.85E+02 8.50E+01 G  

Eu-152   I   3.9124E-02                                      4.94E+03             
344.28 1.117E-02 &(  5.805E-02 3.20E+02 2.66E+01 G  
121.78 5.533E-04 %   5.170E-02 5.68E+03 2.84E+01 G  
778.90-4.306E-02 +   1.486E-01 2.16E+02 1.30E+01 G  
964.08-9.835E-04 %   1.422E-01 8.78E+03 1.45E+01 G  

1112.08 0.000E+00 &   1.248E-01 1.00E+03 1.34E+01 G  
1408.01 7.477E-02 ?(  8.741E-02 8.15E+01 2.09E+01 G  

Eu-154   I   2.7788E-02                                      3.14E+03             
873.18 7.875E-04 %(  1.557E-01 1.20E+04 1.22E+01 G  
123.07-1.097E-02 &   3.750E-02 2.11E+02 4.04E+01 G  

1274.43-1.558E-02 +   6.960E-02 2.79E+02 3.49E+01 G  
723.30-3.093E-02 &   9.298E-02 1.89E+02 2.00E+01 G  

1004.72 4.619E-02 ?(  1.056E-01 1.47E+02 1.79E+01 G  
996.25-4.009E-02 +   2.052E-01 3.18E+02 1.05E+01 G  

K-40     N   1.1552E+01                                      4.57E+11             
1460.82 1.155E+01  (P 2.422E-01 4.58E+00 1.06E+01 G  

Pa-234   N   2.0296E-02                                      1.63E+12             
131.30-4.343E-03 %(  8.856E-02 1.24E+03 1.82E+01 G  
569.50 4.406E-02 ?(  1.777E-01 2.51E+02 9.30E+00 G  
946.00-1.223E-01 +   1.926E-01 1.01E+02 1.35E+01 G  
880.52 4.195E-02 &(  1.601E-01 2.40E+02 1.05E+01 G  
883.24-7.905E-02 +   2.040E-01 1.64E+02 9.70E+00 G  

Pb-212   N   3.5589E-01                                      5.12E+12             
238.63 3.559E-01  (P 3.249E-02 8.89E+00 4.36E+01 G  
300.09 5.605E-01 + P 4.872E-01 5.33E+01 3.18E+00 G  

Pb-214   N   4.8239E-01                                      5.84E+05             
351.93 4.901E-01  (P 4.046E-02 9.17E+00 3.56E+01 G  
295.22 4.720E-01  (P 7.626E-02 1.46E+01 1.84E+01 G  
242.00 4.709E-01  (  2.138E-01 3.47E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.6477E-01                                      5.84E+05             
186.21 7.648E-01  (  3.167E-01 3.06E+01 3.56E+00 G  

Th-234   N   1.8688E-01                                      1.63E+12             
63.30 7.214E-02 ?(  9.973E-01 8.43E+02 3.75E+00 G  
92.59 2.859E-01 ?(  5.005E-01 1.09E+02 4.34E+00 G  

Tl-208   N   1.4610E-01                                      5.12E+12             
583.19 1.461E-01  (P 1.522E-02 1.18E+01 8.50E+01 G  
277.37 2.983E-02 & P 2.291E-01 3.93E+02 6.60E+00 G  
860.53 2.114E-02 -   1.574E-01 4.59E+02 1.24E+01 G  

U-235    N   3.2048E-02                                      2.57E+11             
143.77-4.371E-02 ?(  1.469E-01 2.07E+02 1.09E+01 G  
205.32-1.164E-02 &   2.744E-01 1.43E+03 5.02E+00 G  
163.36-2.230E-03 &   2.765E-01 7.53E+03 5.08E+00 G  
185.72 4.659E-02  (  2.484E-02 3.59E+01 5.70E+01 G  

Energy duplication    
93.35-9.683E-03 %   3.314E-01 2.08E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-154     122.90        99.        -7.    -0.003   422.04  -1.097E-02   
U-235      143.93       121.        -8.    -0.003   414.39  -4.371E-02   
U-235      185.93        87.        41.     0.015    71.88   4.659E-02   
Eu-152     345.07        52.         3.     0.001   640.39   1.117E-02   
Pa-234     568.18        30.         3.     0.001   502.39   4.406E-02   
Cs-137     660.66        24.         2.     0.001   770.00   3.143E-03   
Eu-154     722.12        27.        -4.    -0.001   378.35  -3.093E-02   
Bi-212     727.10        28.         4.     0.002   222.44   9.534E-02  P
Eu-152     778.39        26.        -3.    -0.001   432.60  -4.306E-02   
Bi-212     784.92        17.         4.     0.002   255.79   6.221E-01  P
Pa-234     880.34        17.         3.     0.001   480.20   4.195E-02   
Pa-234     883.15        23.        -4.    -0.002   327.57  -7.905E-02   
Pa-234     946.19        36.        -9.    -0.003   202.55  -1.223E-01   
Eu-154     996.06        23.        -2.    -0.001   636.09  -4.009E-02   
Eu-154    1004.75        17.         4.     0.002   294.16   4.619E-02   
Eu-154    1275.51        20.        -2.    -0.001   557.97  -1.558E-02   
Eu-152    1407.57        10.         6.     0.002   162.98   7.477E-02   
Bi-212    1621.52         6.         2.     0.001   314.71   4.539E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2441E-01    5.2441E-01   1.1038E-01    1.1672E-01  2.868E-02
Am-241 #A    3.2289E-03    3.2294E-03   1.3254E-01    1.3254E-01  1.089E-01
Bi-212 #A    2.1683E-01    2.1683E-01   4.0703E-01    4.0718E-01  2.830E-01
Bi-214       3.2888E-01    3.2889E-01   9.0852E-02    9.2047E-02  4.396E-02
Co-60  #A   -4.3273E-04   -4.3793E-04   2.8269E-02    2.8269E-02  2.323E-02
Cs-137 #A    3.1365E-03    3.1431E-03   2.4202E-02    2.4202E-02  1.957E-02
Eu-152 #A    3.8942E-02    3.9124E-02   6.3765E-02    6.3793E-02  5.805E-02
Eu-154 #A    2.7585E-02    2.7788E-02   8.1742E-02    8.1754E-02  1.557E-01
K-40         1.1552E+01    1.1552E+01   1.0911E+00    1.2354E+00  2.422E-01
Pa-234 #A    2.0296E-02    2.0296E-02   9.7461E-02    9.7591E-02  8.856E-02
Pb-212       3.5589E-01    3.5589E-01   6.4559E-02    6.9504E-02  3.249E-02
Pb-214       4.8237E-01    4.8239E-01   9.0584E-02    9.3350E-02  4.046E-02
Ra-226       7.6474E-01    7.6477E-01   4.6752E-01    4.6956E-01  3.167E-01
Th-234 #A    1.8688E-01    1.8688E-01   4.0834E-01    4.0872E-01  9.973E-01
Tl-208       1.4610E-01    1.4610E-01   3.6041E-02    3.7234E-02  1.522E-02
U-235  #A    3.2048E-02    3.2048E-02   2.3037E-02    2.3119E-02  1.469E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.415E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.4154773E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-29                Received:        04/11/13                      
Lab ID:          244653-006                    Prepared:        04/12/13 10:29                
Matrix:          Soil                          Analyzed:        05/14/13 15:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   321.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04530 U        0.1655         0.1334            0.9     
Bismuth-212                          0.3020           0.3608         0.2691                    
Bismuth-214                          0.3336           0.08640        0.04089                   
Cesium-137                           0.01669 U        0.02600        0.01954           0.07    
Cobalt-60                           -0.008084 U       0.03321        0.02638           0.03    
Europium-152                         0.01296 U        0.07231        0.04391           0.1     
Europium-154                         0.02533 U        0.05710        0.1302            0.2     
Lead-212                             0.2056           0.06262        0.03668                   
Lead-214                             0.2902           0.06760        0.03451                   
Potassium-40                        12.65             1.163          0.2987                    
Protactinium-234                     0.05033 U        0.1040         0.08950                   
Radium-226 (By Bismuth-214)          0.3336           0.08640        0.04089           0.2     
Thallium-208                         0.08613          0.02932        0.01329                   
Thorium-232 (By Actinium-228)        0.2333           0.09182        0.08016           0.9     
Thorium-234                          0.01263 U        0.01438        0.9763                    
Uranium-235                          0.04151 U        0.03963        0.1120            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-006                   Client ID : 12-PE-E0804-29        

Seqnum : 1523193436004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130514_004                                Batch         : 197298                       Time      : 14-MAY-2013 15:04     

Cal    : 14-MAY-2013 08:06:58,29-APR-2013 08:26:15     Caldate       : 14-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 321.72 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.04530           0.1334      0.9      .16553           .16556           0.0063       u        

Bismuth-212                         0.3020            0.2691               .36078           .36111           0.049        u        

Bismuth-214                         0.3336            0.04089              .0864            .087691          -0.012       u        

Cesium-137                          0.01669           0.01954     0.07     .026002          .026013          -0.00061     u        

Cobalt-60                           -0.008084         0.02638     0.03     .033211          .033213          0            u        

Europium-152                        0.01296           0.04391     0.1      .072308          .072311          0.020        u        

Europium-154                        0.02533           0.1302      0.2      .057099          .057114          0.059        u        

Lead-212                            0.2056            0.03668              .062621          .064363          -0.018       u        

Lead-214                            0.2902            0.03451              .067595          .068943          0.0035       u        

Potassium-40                        12.65             0.2987               1.1634           1.3253           -0.31        u        

Protactinium-234                    0.05033           0.08950              .10398           .10473           0.053        u        

Radium-226 (By Bismuth-214)         0.3336            0.04089     0.2      .0864            .087691          -0.012       u        

Thallium-208                        0.08613           0.01329              .029322          .029836          0.00029      u        

Thorium-232 (By Actinium-228)       0.2333            0.08016     0.9      .091819          .093356          0.035        u        

Thorium-234                         0.01263           0.9763               .01438           .014429          -0.0021      u        

Uranium-235                         0.04151           0.1120      0.18     .039627          .039707          0.013        u        

u=use  

Page 1 of 1                                                                                                           1523193436004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-29          
Sample Description: 244653-006, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130514_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:50           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:04:59        Real Time: 2703   sec
Analysis Time: 5/14/2013 15:50           Dead Time: 0.12   %

Analysis Quantity: 3.217E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           2.333E-01      9.182E-02      9.336E-02      8.016E-02
Am-241    #AB    4.530E-02      1.655E-01      1.656E-01      1.334E-01
Bi-212           3.020E-01      3.608E-01      3.611E-01      2.691E-01
Bi-214    #      3.336E-01      8.640E-02      8.769E-02      4.089E-02
Co-60     #AB   -8.084E-03      3.321E-02      3.321E-02      2.638E-02
Cs-137    #AB    1.669E-02      2.600E-02      2.601E-02      1.954E-02
Eu-152    #AB    1.296E-02      7.231E-02      7.231E-02      4.391E-02
Eu-154    #AB    2.533E-02      5.710E-02      5.711E-02      1.302E-01
K-40             1.265E+01      1.163E+00      1.325E+00      2.987E-01
Pa-234    #AB    5.033E-02      1.040E-01      1.047E-01      8.950E-02
Pb-212           2.056E-01      6.262E-02      6.436E-02      3.668E-02
Pb-214           2.902E-01      6.759E-02      6.894E-02      3.451E-02
Ra-226    #      5.417E-01      5.071E-01      5.081E-01      3.833E-01
Th-234    #AB    1.263E-02      1.438E-02      1.443E-02      9.763E-01
Tl-208           8.613E-02      2.932E-02      2.984E-02      1.329E-02
U-235     #AB    4.151E-02      3.963E-02      3.971E-02      1.120E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.485E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:50:09
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

Sample description                                             
244653-006, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130514_004.An1

Acquisition information
Start time:                 5/14/2013 15:04:59
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2172E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2172E+02) = 

8.4008E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:50:09
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0602

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.63        7. 182.68   0.83  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.86       47.  31.84   0.85  2.587E-02
76.99       58.  24.64   0.85  2.740E-02
93.10       21.  62.73   0.87  3.718E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  4.359E-01 Ac228 
93.35   5.760  3.103E-01 U235  
92.59   4.343  4.156E-01 Th234 
93.35   5.760  3.103E-01 U235  

93.10       21.  62.73   0.87  3.718E-02    92.59   4.343  4.156E-01 Th234 
93.35   4.100  4.359E-01 Ac228 
93.35   5.760  3.103E-01 U235  

93.11       23.  56.95   0.87  3.682E-02    92.59   4.343  4.474E-01 Th234 
93.35   4.100  4.693E-01 Ac228 
93.35   5.760  3.340E-01 U235  

131.26        9. 176.28   0.91  4.722E-02   131.30  18.200    PBC<MDA Pa234 
143.92       14.  84.93   0.92  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.424E-02 U235  
162.75        2. 861.96   0.94  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.038E-02 U235  
186.13       29.  46.81   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.417E-01 Ra226 
185.72  57.000  3.376E-02 U235  

186.13       28.  47.74   0.96  4.662E-02   185.72  57.000  3.330E-02 U235  
186.21   3.555  5.344E-01 Ra226 

238.64      129.  14.31   0.97  4.202E-02   238.63  43.600  2.056E-01 Pb212 
241.86       42.  36.65   1.02  4.172E-02   242.00   7.268  4.314E-01 Pb214 
277.84       11.  89.93   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 

132 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:50:09
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.21       76.  18.43   0.92  3.721E-02   295.22  18.414  3.262E-01 Pb214 
300.22       16.  51.40   1.08  3.683E-02   300.09   3.180  4.358E-01 Pb212 
338.46       40.  25.89   0.42  3.412E-02   338.32  11.400  3.232E-01 Ac228 
352.08      111.  11.91   1.18  3.323E-02   351.93  35.600  2.715E-01 Pb214 
569.57        6. 107.76   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.24       56.  17.02   0.59  2.357E-02   583.19  85.000  8.618E-02 Tl208 
609.20      112.  11.69   0.98  2.287E-02   609.31  45.490  3.336E-01 Bi214 
661.76       10.  77.90   1.40  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.71        6. 125.94   1.45  2.025E-02   727.33   6.650    PBC<MDA Bi212 
860.98        6. 104.16   1.55  1.803E-02   860.53  12.400    PBC<MDA Tl208 
911.16       27.  29.09   1.59  1.732E-02   911.20  26.200  1.858E-01 Ac228 
968.78       21.  41.48   1.63  1.658E-02   968.96  15.900  2.472E-01 Ac228 

1112.51        3. 279.06   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.20        8.  68.13   1.73  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1275.05        5. 112.71   1.83  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1461.00      542.   4.44   2.09  1.219E-02  1460.82  10.550  1.265E+01 K40   
1620.19        6.  59.72   2.01  1.119E-02  1620.74   1.510  1.028E+00 Bi212 
1764.47       11.  42.06   2.07  1.039E-02  1764.49  15.310  2.221E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.56    74.71        87.        47. 1.806E+03   63.68   0.850  -       D
308.05    76.83        75.        58. 2.134E+03   49.28   0.853  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.68    59.63        79.         7.     0.003   365.37   0.834s
Th-234    246.58    61.60        71.       -10.    -0.004   249.65   0.838 
Th-234    372.48    93.11        74.        23.     0.009   113.90   0.869s
Ac-228    373.45    93.35        79.        21.     0.008   125.45   0.870D
U-235     373.45    93.35        79.        21.     0.008   125.45   0.870D
Eu-152    487.80   121.97        83.        -5.    -0.002   549.25   0.899s
Eu-154    489.30   122.34        79.        -6.    -0.002   429.51   0.900s
Pa-234    524.94   131.26       113.         9.     0.003   352.55   0.909s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:50:09
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     575.52   143.92        66.        14.     0.005   169.86   0.921s
U-235     650.79   162.75        94.         2.     0.001  1723.92   0.941s
U-235     744.22   186.13        78.        28.     0.011    95.47   0.964s
Ra-226    744.20   186.13        77.        29.     0.011    93.62   0.964s
Pb-212    954.07   238.64        86.       121.     0.045    28.63   0.971 
Pb-214    966.94   241.86        98.        42.     0.016    73.30   1.020s
Tl-208   1110.76   277.84        48.        11.     0.004   179.86   1.054 
Pb-214   1180.20   295.21        48.        72.     0.027    36.86   0.923 
Pb-212   1200.19   300.22        38.        16.     0.006   102.80   1.076 
Ac-228   1353.08   338.46        33.        40.     0.015    51.78   0.422s
Pb-214   1407.50   352.08        32.       103.     0.038    23.82   1.176 
Pa-234   2276.98   569.57        20.         6.     0.002   215.52   1.320s
Tl-208   2331.66   583.24        14.        56.     0.021    34.04   0.592s
Bi-214   2435.46   609.20        34.       112.     0.041    23.38   0.984s
Cs-137   2645.63   661.76        24.        10.     0.004   155.79   1.397s
Eu-154   2887.28   722.19        30.        -4.    -0.001   394.35   1.447s
Bi-212   2905.36   726.71        25.         6.     0.002   251.88   1.450s
Eu-152   3111.06   778.14        29.        -5.    -0.002   317.80   1.491s
Tl-208   3442.36   860.98        18.         6.     0.002   208.32   1.553 
Pa-234   3518.63   880.05        20.        -1.     0.000  1509.83   1.567s
Pa-234   3521.49   880.76        16.        -2.    -0.001   741.78   1.569s
Ac-228   3643.10   911.16        25.        27.     0.010    58.19   1.590s
Pa-234   3786.06   946.90        23.        -5.    -0.002   267.16   1.615s
Eu-152   3847.34   962.22        29.        -2.    -0.001   659.50   1.627s
Ac-228   3873.56   968.78        27.        21.     0.008    82.96   1.631s
Eu-154   3984.56   996.52        23.        -4.    -0.002   343.56   1.650s
Eu-152   4448.62  1112.51        23.         3.     0.001   558.13   1.727s
Bi-214   4479.36  1120.20        26.         8.     0.003   136.25   1.733s
Co-60    4688.51  1172.47        29.        -1.     0.000  1144.82   1.766s
Eu-154   5098.99  1275.05        16.         5.     0.002   225.42   1.827s
Co-60    5332.87  1333.49        22.        -3.    -0.001   410.81   1.861s
K-40     5843.22  1461.00        28.       523.     0.194     8.87   2.094 
Bi-212   6480.51  1620.19         3.         6.     0.002   119.45   2.006 
Bi-214   7058.21  1764.47        14.        11.     0.004    84.13   2.067s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.3330E-01                                      5.12E+12             
911.20 1.858E-01 ?(P 8.016E-02 2.91E+01 2.62E+01 G  
968.96 2.472E-01 ?(  1.436E-01 4.15E+01 1.59E+01 G  
338.32 3.232E-01  (P 1.064E-01 2.59E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 15:50:09
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 4.359E-01     4.228E-01 6.27E+01 4.10E+00 XA 

Am-241   I   4.5304E-02                                      1.58E+05             
59.54 4.530E-02 &(  1.334E-01 1.83E+02 3.59E+01 G  

Bi-212   N   3.0204E-01                                      5.12E+12             
727.33 1.372E-01 ?(  2.691E-01 1.26E+02 6.65E+00 G  
785.37 7.123E-02 %   1.550E+00 1.33E+03 1.11E+00 G  

1620.74 1.028E+00  (  7.136E-01 5.97E+01 1.51E+00 G  

Bi-214   N   3.3359E-01                                      5.84E+05             
609.31 3.336E-01  (P 4.089E-02 1.17E+01 4.55E+01 G  

1120.29 1.100E-01 - P 1.649E-01 6.81E+01 1.49E+01 G  
1764.49 2.221E-01 - P 1.717E-01 4.21E+01 1.53E+01 G  

Co-60    T  -8.0843E-03                                      1.93E+03             
1332.49-8.084E-03 ?(  2.638E-02 2.05E+02 1.00E+02 G  
1173.23-2.922E-03 &   2.725E-02 5.72E+02 9.98E+01 G  

Cs-137   I   1.6690E-02                                      1.10E+04             
661.66 1.669E-02  (  1.954E-02 7.79E+01 8.50E+01 G  

Eu-152   I   1.2955E-02                                      4.94E+03             
344.28-1.220E-04 %(  4.391E-02 2.18E+04 2.66E+01 G  
121.78-1.141E-02 +   5.089E-02 2.75E+02 2.84E+01 G  
778.90-6.180E-02 &   1.552E-01 1.59E+02 1.30E+01 G  
964.08-3.027E-02 &   1.612E-01 3.30E+02 1.45E+01 G  

1112.08 3.889E-02 &(  1.741E-01 2.79E+02 1.34E+01 G  
1408.01-6.442E-03 %   1.115E-01 1.06E+03 2.09E+01 G  

Eu-154   I   2.5330E-02                                      3.14E+03             
873.18-5.192E-03 %(  1.302E-01 1.53E+03 1.22E+01 G  
123.07-1.000E-02 &   3.474E-02 2.15E+02 4.04E+01 G  

1274.43 3.597E-02 &(  6.177E-02 1.13E+02 3.49E+01 G  
723.30-3.098E-02 &   9.736E-02 1.97E+02 2.00E+01 G  

1004.72-2.409E-03 %   1.358E-01 3.43E+03 1.79E+01 G  
996.25-7.498E-02 +   2.032E-01 1.72E+02 1.05E+01 G  

K-40     N   1.2653E+01                                      4.57E+11             
1460.82 1.265E+01  (P 2.987E-01 4.44E+00 1.06E+01 G  

Pa-234   N   5.0330E-02                                      1.63E+12             
131.30 3.140E-02  (  8.950E-02 1.76E+02 1.82E+01 G  
569.50 8.737E-02 ?(  1.440E-01 1.08E+02 9.30E+00 G  
946.00-7.323E-02 +   1.525E-01 1.34E+02 1.35E+01 G  
880.52-1.431E-02 -   1.762E-01 7.55E+02 1.05E+01 G  
883.24-2.842E-02 +   1.696E-01 3.71E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   2.0559E-01                                      5.12E+12             
238.63 2.056E-01  (P 3.668E-02 1.43E+01 4.36E+01 G  
300.09 4.358E-01 + P 3.823E-01 5.14E+01 3.18E+00 G  

Pb-214   N   2.9015E-01                                      5.84E+05             
351.93 2.715E-01  (P 3.451E-02 1.19E+01 3.56E+01 G  
295.22 3.262E-01  (P 7.344E-02 1.84E+01 1.84E+01 G  
242.00 4.314E-01 + P 2.368E-01 3.67E+01 7.27E+00 G  

Ra-226   N   5.4166E-01                                      5.84E+05             
186.21 5.417E-01  (  3.833E-01 4.68E+01 3.56E+00 G  

Th-234   N   1.2626E-02                                      1.63E+12             
63.30-4.909E-01 &(  9.763E-01 1.25E+02 3.75E+00 G  
92.59 4.474E-01 ?(  3.906E-01 5.69E+01 4.34E+00 G  

Tl-208   N   8.6131E-02                                      5.12E+12             
583.19 8.618E-02  (  1.329E-02 1.70E+01 8.50E+01 G  
277.37 1.403E-01 +   1.963E-01 8.99E+01 6.60E+00 G  
860.53 8.579E-02  (  1.358E-01 1.04E+02 1.24E+01 G  

U-235    N   4.1506E-02                                      2.57E+11             
143.77 8.424E-02 ?(  1.120E-01 8.49E+01 1.09E+01 G  
205.32 1.919E-02 %   3.548E-01 1.13E+03 5.02E+00 G  
163.36 2.038E-02 &   2.882E-01 8.62E+02 5.08E+00 G  
185.72 3.330E-02 &(  2.409E-02 4.77E+01 5.70E+01 G  

Energy duplication    
93.35 3.103E-01 ?   3.010E-01 6.27E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_004.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.63        79.         7.     0.003   365.37   4.530E-02   
Th-234      61.60        71.       -10.    -0.004   249.65  -4.909E-01   
Th-234      93.11        74.        23.     0.009   113.90   4.474E-01   
U-235       93.35        79.        21.     0.008   125.45   3.103E-01   
Eu-152     121.97        83.        -5.    -0.002   549.25  -1.141E-02   
Eu-154     122.34        79.        -6.    -0.002   429.51  -1.000E-02   
Pa-234     131.26       113.         9.     0.003   352.55   3.140E-02   
U-235      143.92        66.        14.     0.005   169.86   8.424E-02   
U-235      162.75        94.         2.     0.001  1723.92   2.038E-02   
U-235      186.13        78.        28.     0.011    95.47   3.330E-02   
Ra-226     186.13        77.        29.     0.011    93.62   5.417E-01   
Pa-234     569.57        20.         6.     0.002   215.52   8.737E-02   
Cs-137     661.76        24.        10.     0.004   155.79   1.669E-02   
Eu-154     722.19        30.        -4.    -0.001   394.35  -3.098E-02   
Eu-152     778.14        29.        -5.    -0.002   317.80  -6.180E-02   
Pa-234     880.05        20.        -1.     0.000  1509.83  -1.431E-02   
Pa-234     880.76        16.        -2.    -0.001   741.78  -2.842E-02   
Pa-234     946.90        23.        -5.    -0.002   267.16  -7.323E-02   
Eu-152     962.22        29.        -2.    -0.001   659.50  -3.027E-02   
Eu-154     996.52        23.        -4.    -0.002   343.56  -7.498E-02   
Eu-152    1112.51        23.         3.     0.001   558.13   3.889E-02   
Co-60     1172.47        29.        -1.     0.000  1144.82  -2.922E-03   
Eu-154    1275.05        16.         5.     0.002   225.42   3.597E-02   
Co-60     1333.49        22.        -3.    -0.001   410.81  -8.084E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       2.3330E-01    2.3330E-01   9.1819E-02    9.3356E-02  8.016E-02
Am-241 #A    4.5297E-02    4.5304E-02   1.6553E-01    1.6556E-01  1.334E-01
Bi-212  C    3.0204E-01    3.0204E-01   3.6078E-01    3.6111E-01  2.691E-01
Bi-214 #     3.3358E-01    3.3359E-01   8.6400E-02    8.7691E-02  4.089E-02
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Co-60  #A   -7.9883E-03   -8.0843E-03   3.3211E-02    3.3213E-02  2.638E-02
Cs-137 #A    1.6656E-02    1.6690E-02   2.6002E-02    2.6013E-02  1.954E-02
Eu-152 #A    1.2895E-02    1.2955E-02   7.2308E-02    7.2311E-02  4.391E-02
Eu-154 #A    2.5145E-02    2.5330E-02   5.7099E-02    5.7114E-02  1.302E-01
K-40         1.2653E+01    1.2653E+01   1.1634E+00    1.3253E+00  2.987E-01
Pa-234 #A    5.0330E-02    5.0330E-02   1.0398E-01    1.0473E-01  8.950E-02
Pb-212       2.0559E-01    2.0559E-01   6.2621E-02    6.4363E-02  3.668E-02
Pb-214       2.9013E-01    2.9015E-01   6.7595E-02    6.8943E-02  3.451E-02
Ra-226 #     5.4164E-01    5.4166E-01   5.0711E-01    5.0805E-01  3.833E-01
Th-234 #A    1.2626E-02    1.2626E-02   1.4380E-02    1.4429E-02  9.763E-01
Tl-208       8.6131E-02    8.6131E-02   2.9322E-02    2.9836E-02  1.329E-02
U-235  #A    4.1506E-02    4.1506E-02   3.9627E-02    3.9707E-02  1.120E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   93.2 to  2035.6 keV)     1.380E+01  pCi/g         
Total Decayed Activity (   93.2 to  2035.6 keV) 1.3801543E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-30                Received:        04/11/13                      
Lab ID:          244653-007                    Prepared:        04/12/13 10:34                
Matrix:          Soil                          Analyzed:        05/14/13 15:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08759 U        0.1718         0.1367            0.9     
Bismuth-212                          0.2748 U         0.4548         0.2785                    
Bismuth-214                          0.3950           0.08967        0.04002                   
Cesium-137                          -0.002135 U       0.02289        0.01860           0.07    
Cobalt-60                           -0.003968 U       0.02867        0.02309           0.03    
Europium-152                         0.03015 U        0.04617        0.05312           0.1     
Europium-154                         0.02574 U        0.05158        0.1764            0.2     
Lead-212                             0.4865           0.07095        0.03190                   
Lead-214                             0.4392           0.07962        0.04921                   
Potassium-40                        11.78             1.130          0.3138                    
Protactinium-234                    -0.01581 U        0.03218        0.08672                   
Radium-226 (By Bismuth-214)          0.3950           0.08967        0.04002           0.2     
Thallium-208                         0.1342           0.04038        0.01870                   
Thorium-232 (By Actinium-228)        0.4750           0.1500         0.07310           0.9     
Thorium-234                         -0.1626 U         1.306          1.067                     
Uranium-235                          0.04103 U        0.03199        0.1527            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244653-007                   Client ID : 12-PE-E0804-30        

Seqnum : 1513193458006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130514_006                                Batch         : 197298                       Time      : 14-MAY-2013 15:56     

Cal    : 14-MAY-2013 08:29:23,09-JAN-2013 12:22:14     Caldate       : 14-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.74 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.08759          0.1367      0.9      .1718            .17192           0.0063       u        

Bismuth-212                         0.2748            0.2785               .45481           .45502           0.049        u        

Bismuth-214                         0.3950            0.04002              .089673          .091454          -0.012       u        

Cesium-137                          -0.002135         0.01860     0.07     .022888          .022889          -0.00061     u        

Cobalt-60                           -0.003968         0.02309     0.03     .028673          .028673          0            u        

Europium-152                        0.03015           0.05312     0.1      .046166          .046198          0.020        u        

Europium-154                        0.02574           0.1764      0.2      .051575          .051592          0.059        u        

Lead-212                            0.4865            0.03190              .070951          .081563          -0.018       u        

Lead-214                            0.4392            0.04921              .079619          .083288          0.0035       u        

Potassium-40                        11.78             0.3138               1.1302           1.276            -0.31        u        

Protactinium-234                    -0.01581          0.08672              .032179          .032419          0.053        u        

Radium-226 (By Bismuth-214)         0.3950            0.04002     0.2      .089673          .091454          -0.012       u        

Thallium-208                        0.1342            0.01870              .040376          .041295          0.00029      u        

Thorium-232 (By Actinium-228)       0.4750            0.07310     0.9      .14999           .15388           0.035        u        

Thorium-234                         -0.1626           1.067                1.3057           1.3058           -0.0021      u        

Uranium-235                         0.04103           0.1527      0.18     .031993          .032102          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513193458006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-30          
Sample Description: 244653-007, 197298 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130514_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:58           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:56:26        Real Time: 2707   sec
Analysis Time: 5/14/2013 16:41           Dead Time: 0.26   %

Analysis Quantity: 3.247E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.750E-01      1.500E-01      1.539E-01      7.310E-02
Am-241    #AB   -8.759E-02      1.718E-01      1.719E-01      1.367E-01
Bi-212    #AB    2.748E-01      4.548E-01      4.550E-01      2.785E-01
Bi-214           3.950E-01      8.967E-02      9.145E-02      4.002E-02
Co-60     #AB   -3.968E-03      2.867E-02      2.867E-02      2.309E-02
Cs-137    #AB   -2.135E-03      2.289E-02      2.289E-02      1.860E-02
Eu-152    #AB    3.015E-02      4.617E-02      4.620E-02      5.312E-02
Eu-154    #AB    2.574E-02      5.157E-02      5.159E-02      1.764E-01
K-40      #      1.178E+01      1.130E+00      1.276E+00      3.138E-01
Pa-234    #AB   -1.581E-02      3.218E-02      3.242E-02      8.672E-02
Pb-212           4.865E-01      7.095E-02      8.156E-02      3.190E-02
Pb-214           4.392E-01      7.962E-02      8.329E-02      4.921E-02
Ra-226    #      7.003E-01      5.564E-01      5.584E-01      4.194E-01
Th-234    #AB   -1.626E-01      1.306E+00      1.306E+00      1.067E+00
Tl-208           1.342E-01      4.038E-02      4.129E-02      1.870E-02
U-235     #AB    4.103E-02      3.199E-02      3.210E-02      1.527E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.478E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 16:41:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Sample description                                             
244653-007, 197298                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130514_006.An1

Acquisition information
Start time:                 5/14/2013 15:56:26
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2474E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2474E+02) = 

8.3227E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1139

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
75.05       90.  17.85   0.85  2.849E-02
77.25      104.  16.72   0.86  3.013E-02
87.27       66.  21.82   0.87  3.666E-02
90.01       37.  38.15   0.87  3.817E-02
93.02       37.  45.46   0.87  3.990E-02    93.35   4.100  6.911E-01 Ac228 

93.35   5.760  4.919E-01 U235  
93.26       42.  39.45   1.19  3.990E-02    93.35   4.100  7.971E-01 Ac228 

93.35   5.760  5.674E-01 U235  
120.23       16.  76.55   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
185.83       40.  38.98   0.96  4.819E-02   185.72  57.000  4.447E-02 U235  

186.21   3.555  7.136E-01 Ra226 
186.00       39.  39.73   0.96  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.003E-01 Ra226 
205.84       11. 115.44   0.98  4.641E-02   205.32   5.020    PBC<MDA U235  
238.55      303.   7.15   1.07  4.318E-02   238.63  43.600  4.865E-01 Pb212 
241.74       63.  23.37   0.32  4.285E-02   242.00   7.268  6.249E-01 Pb214 
277.62       24.  46.50   1.05  3.962E-02   277.37   6.600  2.877E-01 Tl208 
295.20      116.  13.24   1.09  3.813E-02   295.22  18.414  4.863E-01 Pb214 
300.45       44.  25.82   0.69  3.774E-02   300.09   3.180  1.120E+00 Pb212 
338.36       70.  23.90   0.58  3.493E-02   338.32  11.400  5.418E-01 Ac228 
344.21        3. 370.03   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.84      169.  11.29   1.45  3.404E-02   351.93  35.600  4.148E-01 Pb214 
583.15       89.  15.05   0.44  2.416E-02   583.19  85.000  1.342E-01 Tl208 
609.37      144.  10.74   1.01  2.345E-02   609.31  45.490  3.949E-01 Bi214 
723.04        1. 948.12   1.42  2.086E-02   723.30  20.050    PBC<MDA Eu154 
727.20        9.  91.44   1.42  2.078E-02   727.33   6.650    PBC<MDA Bi212 
860.67       36.  27.40   0.84  1.851E-02   860.53  12.400  4.902E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
880.08        3. 221.24   1.54  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.38       74.  16.62   1.57  1.779E-02   911.20  26.200  4.927E-01 Ac228 
964.72        2. 495.58   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
968.87       26.  35.26   1.60  1.704E-02   968.96  15.900  2.941E-01 Ac228 
995.57        6. 100.19   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.65       46.  17.34   1.12  1.535E-02  1120.29  14.910  6.248E-01 Bi214 
1408.18        5.  84.71   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.68      506.   4.62   2.32  1.254E-02  1460.82  10.550  1.178E+01 K40   
1621.86        3. 137.99   1.99  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.28        8.  44.93   2.06  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.98    74.98       120.        54. 1.895E+03   66.05   0.969  -        
307.76    77.17       130.        70. 2.337E+03   53.57   0.964  -        
347.82    87.20        94.        51. 1.402E+03   63.54   0.820  -      s 
358.77    89.94        75.        26. 6.811E+02  102.05   0.339  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.06    59.98       108.       -16.    -0.006   196.13   0.839s
Th-234    250.26    62.79       108.        -4.    -0.001   803.00   0.843s
Th-234    376.29    94.32       115.        -3.    -0.001  1214.62   0.871s
Ac-228    372.41    93.35       103.        42.     0.016    78.91   1.188D
U-235     372.41    93.35       121.        37.     0.014    90.92   0.872D
Eu-152    479.81   120.23        63.        16.     0.006   153.10   0.900s
Eu-154    488.29   122.35       132.       -16.    -0.006   205.42   0.901s
Pa-234    526.31   131.86       119.       -16.    -0.006   203.55   0.909s
U-235     573.80   143.74       136.        -5.    -0.002   694.68   0.921s
U-235     742.00   185.83        99.        40.     0.015    77.97   0.961s
Ra-226    742.68   186.00       100.        39.     0.014    79.46   0.961s
U-235     821.97   205.84        80.        11.     0.004   230.87   0.979s
Pb-212    952.73   238.55        70.       297.     0.110    14.30   1.066 
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 16:41:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.47   241.74        70.        63.     0.023    46.73   0.320s
Tl-208   1108.90   277.62        52.        24.     0.009    93.00   1.046 
Pb-214   1179.19   295.20        49.       111.     0.041    26.48   1.092s
Pb-212   1200.16   300.45        37.        44.     0.016    51.64   0.691s
Ac-228   1352.04   338.44        59.        56.     0.021    53.70   0.564s
Eu-152   1375.12   344.21        46.         3.     0.001   740.06   1.106s
Pb-214   1405.63   351.84        69.       163.     0.060    22.59   1.454s
Tl-208   2330.55   583.15        29.        89.     0.033    30.09   0.435s
Bi-214   2435.42   609.37        35.       137.     0.051    21.48   1.011s
Cs-137   2638.66   660.18        24.        -1.     0.000  1072.00   1.374s
Eu-154   2890.11   723.04        34.         1.     0.000  1896.24   1.422s
Bi-212   2906.75   727.20        29.         9.     0.003   182.89   1.425s
Tl-208   3440.78   860.67        16.        36.     0.014    54.81   0.844s
Pa-234   3518.44   880.08        21.         3.     0.001   442.48   1.540s
Ac-228   3643.70   911.38        22.        74.     0.028    33.23   1.566 
Pa-234   3770.00   942.94        18.        -5.    -0.002   249.45   1.586s
Eu-152   3857.14   964.72        40.         2.     0.001   991.17   1.599s
Ac-228   3873.76   968.87        29.        26.     0.010    70.53   1.602s
Eu-154   3980.63   995.57        14.         6.     0.002   200.38   1.621s
Eu-154   4018.87  1005.13        25.        -1.     0.000  1482.69   1.627s
Eu-152   4436.80  1109.53        19.        -3.    -0.001   410.71   1.699s
Bi-214   4481.31  1120.65        10.        46.     0.017    34.68   1.118s
Co-60    4698.30  1174.86        22.        -1.     0.000  1451.16   1.738s
Co-60    5328.77  1332.31        18.        -2.    -0.001   722.52   1.834s
Eu-152   5632.60  1408.18         6.         5.     0.002   169.42   1.878s
K-40     5842.87  1460.68        33.       506.     0.187     9.24   2.319s
Bi-212   6488.58  1621.86        10.         3.     0.001   275.97   1.989s
Bi-214   7059.25  1764.28        15.         8.     0.003    89.85   2.057s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7499E-01                                      5.12E+12             
911.20 4.927E-01  (  7.310E-02 1.66E+01 2.62E+01 G  
968.96 2.941E-01 -   1.418E-01 3.53E+01 1.59E+01 G  
338.32 4.342E-01  (  1.384E-01 2.69E+01 1.14E+01 G  

Energy duplication    
93.35 7.971E-01 +   4.449E-01 3.95E+01 4.10E+00 XA 

Am-241   I  -8.7594E-02                                      1.58E+05             
59.54-8.759E-02 ?(  1.367E-01 9.81E+01 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 16:41:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   2.7475E-01                                      5.12E+12             
727.33 1.987E-01 ?(  2.785E-01 9.14E+01 6.65E+00 G  
785.37-5.294E-02 %   1.600E+00 1.84E+03 1.11E+00 G  

1620.74 6.098E-01 &(  1.276E+00 1.38E+02 1.51E+00 G  

Bi-214   N   3.9495E-01                                      5.84E+05             
609.31 3.949E-01  (P 4.002E-02 1.07E+01 4.55E+01 G  

1120.29 6.248E-01 + P 9.721E-02 1.73E+01 1.49E+01 G  
1764.49 1.574E-01 - P 1.708E-01 4.49E+01 1.53E+01 G  

Co-60    T  -3.9684E-03                                      1.93E+03             
1332.49-3.968E-03 ?(  2.309E-02 3.61E+02 1.00E+02 G  
1173.23-1.928E-03 +   2.280E-02 7.26E+02 9.98E+01 G  

Cs-137   I  -2.1351E-03                                      1.10E+04             
661.66-2.135E-03 ?(  1.860E-02 5.36E+02 8.50E+01 G  

Eu-152   I   3.0154E-02                                      4.94E+03             
344.28 8.836E-03 ?(  5.312E-02 3.70E+02 2.66E+01 G  
121.78 3.506E-02 ?(  4.172E-02 7.65E+01 2.84E+01 G  
778.90 4.293E-03 %   1.439E-01 2.04E+03 1.30E+01 G  
964.08 2.281E-02 &(  1.841E-01 4.96E+02 1.45E+01 G  

1112.08-4.702E-02 &   1.530E-01 2.05E+02 1.34E+01 G  
1408.01 5.577E-02 ?(  6.570E-02 8.47E+01 2.09E+01 G  

Eu-154   I   2.5738E-02                                      3.14E+03             
873.18-8.997E-03 %(  1.764E-01 1.20E+03 1.22E+01 G  
123.07-2.572E-02 +   4.224E-02 1.03E+02 4.04E+01 G  

1274.43 0.000E+00 +   5.311E-02 1.00E+03 3.49E+01 G  
723.30 6.475E-03 ?(  1.005E-01 9.48E+02 2.00E+01 G  

1004.72-1.003E-02 +   1.213E-01 7.41E+02 1.79E+01 G  
996.25 1.028E-01 &(  1.544E-01 1.00E+02 1.05E+01 G  

K-40     N   1.1783E+01                                      4.57E+11             
1460.82 1.178E+01 @(P 3.138E-01 4.62E+00 1.06E+01 G  

Pa-234   N  -1.5809E-02                                      1.63E+12             
131.30-5.339E-02 ?(  8.672E-02 1.02E+02 1.82E+01 G  
569.50 0.000E+00 &   2.184E-01 1.00E+03 9.30E+00 G  
946.00-6.819E-02 &   1.311E-01 1.25E+02 1.35E+01 G  
880.52 4.934E-02 ?(  1.737E-01 2.21E+02 1.05E+01 G  
883.24-5.696E-04 %   1.519E-01 1.62E+04 9.70E+00 G  

Pb-212   N   4.8647E-01                                      5.12E+12             
238.63 4.865E-01  (P 3.190E-02 7.15E+00 4.36E+01 G  
300.09 1.120E+00 + P 3.658E-01 2.58E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 16:41:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.3920E-01                                      5.84E+05             
351.93 4.148E-01  (P 4.921E-02 1.13E+01 3.56E+01 G  
295.22 4.863E-01  (P 7.177E-02 1.32E+01 1.84E+01 G  
242.00 6.249E-01 + P 1.927E-01 2.34E+01 7.27E+00 G  

Ra-226   N   7.0029E-01                                      5.84E+05             
186.21 7.003E-01  (  4.194E-01 3.97E+01 3.56E+00 G  

Th-234   N  -1.6260E-01                                      1.63E+12             
63.30-1.626E-01 ?(  1.067E+00 4.02E+02 3.75E+00 G  
92.59-4.510E-02 +   4.488E-01 6.07E+02 4.34E+00 G  

Tl-208   N   1.3418E-01                                      5.12E+12             
583.19 1.342E-01  (  1.870E-02 1.50E+01 8.50E+01 G  
277.37 2.877E-01 +   1.984E-01 4.65E+01 6.60E+00 G  
860.53 4.902E-01 +   1.232E-01 2.74E+01 1.24E+01 G  

U-235    N   4.1033E-02                                      2.57E+11             
143.77-2.693E-02 &(  1.527E-01 3.47E+02 1.09E+01 G  
205.32 1.501E-01 ?(  2.759E-01 1.15E+02 5.02E+00 G  
163.36-1.625E-02 %   2.954E-01 1.11E+03 5.08E+00 G  
185.72 4.447E-02 *(  2.608E-02 3.90E+01 5.70E+01 G  

Energy duplication    
93.35 4.919E-01     3.432E-01 4.55E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.98       108.       -16.    -0.006   196.13  -8.759E-02   
Th-234      62.79       108.        -4.    -0.001   803.00  -1.626E-01   
Th-234      94.32       115.        -3.    -0.001  1214.62  -4.510E-02   
U-235       93.35       121.        37.     0.014    90.92   4.919E-01   
Eu-152     120.23        63.        16.     0.006   153.10   3.506E-02   
Eu-154     122.35       132.       -16.    -0.006   205.42  -2.572E-02   
Pa-234     131.86       119.       -16.    -0.006   203.55  -5.339E-02   
U-235      143.74       136.        -5.    -0.002   694.68  -2.693E-02   
U-235      185.83        99.        40.     0.015    77.97   4.447E-02   
Ra-226     186.00       100.        39.     0.014    79.46   7.003E-01   
U-235      205.84        80.        11.     0.004   230.87   1.501E-01   
Eu-152     344.21        46.         3.     0.001   740.06   8.836E-03   
Cs-137     660.18        24.        -1.     0.000  1072.00  -2.135E-03   
Eu-154     723.04        34.         1.     0.000  1896.24   6.475E-03   
Pa-234     880.08        21.         3.     0.001   442.48   4.934E-02   
Pa-234     942.94        18.        -5.    -0.002   249.45  -6.819E-02   
Eu-152     964.72        40.         2.     0.001   991.17   2.281E-02   
Eu-154     995.57        14.         6.     0.002   200.38   1.028E-01   
Eu-154    1005.13        25.        -1.     0.000  1482.69  -1.003E-02   
Eu-152    1109.53        19.        -3.    -0.001   410.71  -4.702E-02   
Co-60     1174.86        22.        -1.     0.000  1451.16  -1.928E-03   
Co-60     1332.31        18.        -2.    -0.001   722.52  -3.968E-03   
Eu-152    1408.18         6.         5.     0.002   169.42   5.577E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7499E-01    4.7499E-01   1.4999E-01    1.5388E-01  7.310E-02
Am-241 #A   -8.7581E-02   -8.7594E-02   1.7180E-01    1.7192E-01  1.367E-01
Bi-212 #A    2.7475E-01    2.7475E-01   4.5481E-01    4.5502E-01  2.785E-01
Bi-214       3.9493E-01    3.9495E-01   8.9673E-02    9.1454E-02  4.002E-02
Co-60  #A   -3.9213E-03   -3.9684E-03   2.8673E-02    2.8673E-02  2.309E-02
Cs-137 #A   -2.1306E-03   -2.1351E-03   2.2888E-02    2.2889E-02  1.860E-02
Eu-152 #A    3.0014E-02    3.0154E-02   4.6166E-02    4.6198E-02  5.312E-02
Eu-154 #A    2.5550E-02    2.5738E-02   5.1575E-02    5.1592E-02  1.764E-01
K-40   #     1.1783E+01    1.1783E+01   1.1302E+00    1.2760E+00  3.138E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_006.An1               

Pa-234 #A   -1.5809E-02   -1.5809E-02   3.2179E-02    3.2419E-02  8.672E-02
Pb-212       4.8647E-01    4.8647E-01   7.0951E-02    8.1563E-02  3.190E-02
Pb-214       4.3918E-01    4.3920E-01   7.9619E-02    8.3288E-02  4.921E-02
Ra-226 #     7.0026E-01    7.0029E-01   5.5642E-01    5.5844E-01  4.194E-01
Th-234 #A   -1.6260E-01   -1.6260E-01   1.3057E+00    1.3058E+00  1.067E+00
Tl-208       1.3418E-01    1.3418E-01   4.0376E-02    4.1295E-02  1.870E-02
U-235  #A    4.1033E-02    4.1033E-02   3.1993E-02    3.2102E-02  1.527E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     1.371E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.9 keV) 1.3712513E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-31                Received:        04/11/13                      
Lab ID:          244653-008                    Prepared:        04/12/13 10:40                
Matrix:          Soil                          Analyzed:        05/14/13 15:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   317.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:04                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                        0.1173 U          0.2079        0.1655            0.9     
Bismuth-212                          0.8385            0.4567        0.2737                    
Bismuth-214                          0.6023            0.1181        0.05248                   
Cesium-137                           0.007454 U        0.02717       0.02161           0.07    
Cobalt-60                            0.003449 U b      0.01532       0.03028           0.03    
Europium-152                         0.08095           0.07917       0.05600           0.1     
Europium-154                         0.01529 U         0.05019       0.1489            0.2     
Lead-212                             0.5702            0.08679       0.04429                   
Lead-214                             0.5875            0.09432       0.03995                   
Potassium-40                        10.99              1.082         0.2641                    
Protactinium-234                     0.05667 U         0.1069        0.09084                   
Radium-226 (By Bismuth-214)          0.6023            0.1181        0.05248           0.2     
Thallium-208                         0.2304            0.04416       0.01698                   
Thorium-232 (By Actinium-228)        0.7979            0.1318        0.03856           0.9     
Thorium-234                          0.7175 U          0.7023        1.114                     
Uranium-235                          0.04956 U         0.05693       0.1500            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-008                   Client ID : 12-PE-E0804-31        

Seqnum : 1533193448005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130514_005                                Batch         : 197298                       Time      : 14-MAY-2013 15:53     

Cal    : 14-MAY-2013 08:20:45,05-MAR-2013 18:53:13     Caldate       : 14-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.7 g                      Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.1173           0.1655      0.9      .20792           .2081            0.0063      u           

Bismuth-212                        0.8385           0.2737               .45666           .45868           0.049       u           

Bismuth-214                        0.6023           0.05248              .11808           .12115           -0.012      u           

Cesium-137                         0.007454         0.02161     0.07     .027174          .027176          -0.00061    u           

Cobalt-60                          0.003449         0.03028     0.03     .01532           .015321          0           MDA+ u b*

Europium-152                       0.08095          0.05600     0.1      .079165          .079261          0.020       u           

Europium-154                       0.01529          0.1489      0.2      .050194          .0502            0.059       u           

Lead-212                           0.5702           0.04429              .086785          .096092          -0.018      u           

Lead-214                           0.5875           0.03995              .09432           .098239          0.0035      u           

Potassium-40                       10.99            0.2641               1.0822           1.2145           -0.31       u           

Protactinium-234                   0.05667          0.09084              .10692           .10784           0.053       u           

Radium-226 (By Bismuth-214)        0.6023           0.05248     0.2      .11808           .12115           -0.012      u           

Thallium-208                       0.2304           0.01698              .044159          .046556          0.00029     u           

Thorium-232 (By Actinium-228)      0.7979           0.03856     0.9      .13178           .14386           0.035       u           

Thorium-234                        0.7175           1.114                .70233           .7056            -0.0021     u           

Uranium-235                        0.04956          0.1500      0.18     .056933          .057013          0.013       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1533193448005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-31          
Sample Description: 244653-008, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130514_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:04           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:53:48        Real Time: 2706   sec
Analysis Time: 5/14/2013 16:39           Dead Time: 0.21   %

Analysis Quantity: 3.177E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.979E-01      1.318E-01      1.439E-01      3.856E-02
Am-241    #AB    1.173E-01      2.079E-01      2.081E-01      1.655E-01
Bi-212    #      8.385E-01      4.567E-01      4.587E-01      2.737E-01
Bi-214           6.023E-01      1.181E-01      1.211E-01      5.248E-02
Co-60     #AB    3.449E-03      1.532E-02      1.532E-02      3.028E-02
Cs-137    #AB    7.454E-03      2.717E-02      2.718E-02      2.161E-02
Eu-152    #      8.095E-02      7.917E-02      7.926E-02      5.600E-02
Eu-154    #AB    1.529E-02      5.019E-02      5.020E-02      1.489E-01
K-40      #      1.099E+01      1.082E+00      1.214E+00      2.641E-01
Pa-234    #AB    5.667E-02      1.069E-01      1.078E-01      9.084E-02
Pb-212           5.702E-01      8.679E-02      9.609E-02      4.429E-02
Pb-214           5.875E-01      9.432E-02      9.824E-02      3.995E-02
Ra-226     AB    5.050E-01      6.469E-01      6.475E-01      5.089E-01
Th-234     AB    7.175E-01      7.023E-01      7.056E-01      1.114E+00
Tl-208           2.304E-01      4.416E-02      4.656E-02      1.698E-02
U-235     #AB    4.956E-02      5.693E-02      5.701E-02      1.500E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.617E+01

Analyst: Andrew Alexander
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Sample description                                             
244653-008, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130514_005.An1

Acquisition information
Start time:                 5/14/2013 15:53:48
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1770E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1770E+02) = 

8.5071E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0835

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.75       19.  88.61   0.79  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.31       21.  74.14   0.32  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.61       92.  19.99   0.81  2.742E-02
77.09      148.  12.96   0.81  2.931E-02
86.97       54.  31.83   0.63  3.590E-02
92.59       26.  63.92   0.83  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.674E-01 U235  
93.05       43.  41.60   0.83  3.937E-02    93.35   5.760  5.933E-01 U235  

93.35   4.100  8.336E-01 Ac228 
93.35       26.  63.54   0.83  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.138E-01 Ac228 
131.23       10. 161.42   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
132.90       10.  74.16   0.27  4.976E-02
143.58        3. 527.99   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.735E-02 U235  
163.76       27.  57.43   0.91  5.004E-02   163.36   5.080  3.296E-01 U235  

163.36   5.080  3.296E-01 U235  
185.85       28.  64.05   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.050E-01 Ra226 
185.72  57.000  3.147E-02 U235  

185.87       27.  67.45   0.94  4.855E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  4.942E-01 Ra226 

209.50       32.  47.35   0.49  4.636E-02
238.66      346.   7.51   1.04  4.347E-02   238.63  43.600  5.672E-01 Pb212 
241.85       59.  27.89   0.80  4.315E-02   242.00   7.268  5.968E-01 Pb214 
276.88       26.  48.09   1.04  3.983E-02   277.37   6.600  3.124E-01 Tl208 
295.31      169.  11.52   1.07  3.829E-02   295.22  18.414  7.413E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.03       23.  38.98   0.53  3.789E-02   300.09   3.180  6.122E-01 Pb212 
338.40       98.  14.08   0.61  3.499E-02   338.32  11.400  7.778E-01 Ac228 
351.96      230.   7.87   0.98  3.407E-02   351.93  35.600  5.855E-01 Pb214 
583.31      153.   9.32   1.05  2.394E-02   583.19  85.000  2.304E-01 Tl208 
609.36      216.   9.47   1.10  2.322E-02   609.31  45.490  6.235E-01 Bi214 
661.03        4. 182.29   1.40  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.55       33.  25.23   1.45  2.051E-02   727.33   6.650  7.701E-01 Bi212 
785.84        3. 227.45   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
911.02      121.   9.89   0.40  1.750E-02   911.20  26.200  8.328E-01 Ac228 
945.10        6.  97.67   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 
965.02       20.  48.90   1.62  1.681E-02   964.08  14.500  2.604E-01 Eu152 
969.39       64.  17.82   0.98  1.675E-02   968.96  15.900  7.548E-01 Ac228 

1120.51       38.  22.43   1.71  1.507E-02  1120.29  14.910  5.377E-01 Bi214 
1173.34        3. 222.10   1.74  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.64        3. 164.14   1.79  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.01        5. 103.77   1.84  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.94      467.   4.76   1.76  1.229E-02  1460.82  10.550  1.099E+01 K40   
1620.80        6.  68.85   1.91  1.128E-02  1620.74   1.510  1.140E+00 Bi212 
1764.46       19.  30.92   1.93  1.048E-02  1764.49  15.310  3.644E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.72    74.63       154.        72. 2.640E+03   55.96   0.645  -        
308.62    77.11       146.       128. 4.381E+03   33.53   0.653  -        
348.06    86.97       112.        54. 1.516E+03   63.67   0.629  -        
531.61   132.90        30.        10. 2.009E+02  167.35   0.272  -       c
837.77   209.50        81.        32. 6.859E+02   87.64   0.495 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.27    59.75       134.        19.     0.007   177.22   0.792 
Th-234    253.48    63.31       102.        21.     0.008   148.28   0.322s
Th-234    370.49    92.59       130.        26.     0.010   127.83   0.832D
U-235     373.54    93.35       136.        43.     0.016    83.19   0.832D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    373.54    93.35       127.        26.     0.010   127.07   0.832D
Eu-154    487.58   121.88       108.       -13.    -0.005   231.33   0.867s
Pa-234    524.94   131.23       125.        10.     0.004   322.83   0.877s
U-235     574.28   143.58       127.         3.     0.001  1055.98   0.891s
U-235     654.94   163.76       103.        27.     0.010   114.87   0.913 
U-235     743.31   185.87       153.        27.     0.010   134.89   0.938 
Ra-226    743.25   185.85       143.        28.     0.010   128.10   0.939 
U-235     824.22   206.11        93.       -10.    -0.004   282.19   0.960s
Pb-212    954.33   238.66       131.       341.     0.126    15.03   1.044 
Pb-214    967.08   241.85        90.        59.     0.022    55.78   0.804 
Tl-208   1107.11   276.88        69.        26.     0.010    96.17   1.038s
Pb-214   1180.75   295.31        73.       166.     0.061    23.04   1.072 
Pb-212   1199.65   300.03        33.        23.     0.009    77.96   0.533s
Ac-228   1353.02   338.40        38.        98.     0.036    28.15   0.610s
Pb-214   1407.23   351.96        44.       225.     0.083    15.74   0.978 
Tl-208   2332.20   583.31        22.       149.     0.055    18.64   1.045 
Bi-214   2436.36   609.36        57.       209.     0.077    18.94   1.099 
Cs-137   2642.99   661.03        30.         4.     0.002   364.57   1.401s
Bi-212   2909.02   727.55        26.        33.     0.012    50.46   1.454 
Bi-212   3142.12   785.84        28.         3.     0.001   454.90   1.498s
Ac-228   3642.82   911.02         6.       121.     0.045    19.79   0.398s
Pa-234   3779.15   945.10        16.         6.     0.002   195.35   1.610s
Eu-152   3858.81   965.02        38.        20.     0.007    97.79   1.622s
Ac-228   3876.31   969.39        18.        64.     0.024    35.65   0.979s
Eu-152   4451.11  1113.07        30.        -5.    -0.002   314.06   1.709s
Bi-214   4480.86  1120.51        18.        38.     0.014    44.86   1.714s
Co-60    4692.27  1173.34        23.         3.     0.001   444.19   1.741s
Eu-154   5097.57  1274.64        12.         3.     0.001   328.27   1.789s
Eu-152   5631.33  1408.01        11.         5.     0.002   207.55   1.843s
K-40     5843.16  1460.94        22.       452.     0.167     9.53   1.757s
Bi-212   6483.04  1620.80         6.         6.     0.002   137.69   1.905s
Bi-214   7058.13  1764.46        17.        19.     0.007    61.84   1.932s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.9790E-01                                      5.12E+12             
911.20 8.328E-01  (  3.856E-02 9.89E+00 2.62E+01 G  
968.96 7.548E-01  (  1.176E-01 1.78E+01 1.59E+01 G  
338.32 7.778E-01  (  1.127E-01 1.41E+01 1.14E+01 G  

Energy duplication    
93.35 5.138E-01 -   5.119E-01 6.35E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.1732E-01                                      1.58E+05             
59.54 1.173E-01 &(  1.655E-01 8.86E+01 3.59E+01 G  

Bi-212   N   8.3851E-01                                      5.12E+12             
727.33 7.701E-01 ?(P 2.737E-01 2.52E+01 6.65E+00 G  
785.37 4.037E-01 - P 1.801E+00 2.27E+02 1.11E+00 G  

1620.74 1.140E+00 ?(  1.048E+00 6.88E+01 1.51E+00 G  

Bi-214   N   6.0229E-01                                      5.84E+05             
609.31 6.235E-01  (P 5.248E-02 9.47E+00 4.55E+01 G  

1120.29 5.377E-01 ?(  1.379E-01 2.24E+01 1.49E+01 G  
1764.49 3.644E-01 - P 1.870E-01 3.09E+01 1.53E+01 G  

Co-60    T   3.4490E-03                                      1.93E+03             
1332.49 0.000E+00 &(  3.028E-02 1.00E+03 1.00E+02 G  
1173.23 6.903E-03 ?(  2.443E-02 2.22E+02 9.98E+01 G  

Cs-137   I   7.4536E-03                                      1.10E+04             
661.66 7.454E-03 ?(  2.161E-02 1.82E+02 8.50E+01 G  

Eu-152   I   8.0952E-02                                      4.94E+03             
344.28-9.423E-04 %(  5.600E-02 3.61E+03 2.66E+01 G  
121.78 1.315E-03 %   5.895E-02 2.72E+03 2.84E+01 G  
778.90-6.282E-03 %   1.336E-01 1.30E+03 1.30E+01 G  
964.08 2.604E-01  (  1.866E-01 4.89E+01 1.45E+01 G  

1112.08-8.005E-02 +   1.988E-01 1.57E+02 1.34E+01 G  
1408.01 6.062E-02 &(  9.364E-02 1.04E+02 2.09E+01 G  

Eu-154   I   1.5290E-02                                      3.14E+03             
873.18-3.379E-04 %(  1.489E-01 2.68E+04 1.22E+01 G  
123.07-2.119E-02 &   3.921E-02 1.16E+02 4.04E+01 G  

1274.43 2.074E-02 ?(  5.264E-02 1.64E+02 3.49E+01 G  
723.30 3.081E-03 %   7.881E-02 1.56E+03 2.00E+01 G  

1004.72 2.053E-03 %   1.358E-01 4.02E+03 1.79E+01 G  
996.25 0.000E+00 &   3.389E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0990E+01                                      4.57E+11             
1460.82 1.099E+01 @(P 2.641E-01 4.76E+00 1.06E+01 G  

Pa-234   N   5.6671E-02                                      1.63E+12             
131.30 3.483E-02 ?(  9.084E-02 1.61E+02 1.82E+01 G  
569.50 0.000E+00 &   2.252E-01 1.00E+03 9.30E+00 G  
946.00 8.611E-02 &(  1.265E-01 9.77E+01 1.35E+01 G  
880.52 0.000E+00 -   1.466E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   2.008E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.7023E-01                                      5.12E+12             
238.63 5.672E-01  (P 4.429E-02 7.51E+00 4.36E+01 G  
300.09 6.122E-01  (P 3.478E-01 3.90E+01 3.18E+00 G  

Pb-214   N   5.8746E-01                                      5.84E+05             
351.93 5.855E-01  (P 3.995E-02 7.87E+00 3.56E+01 G  
295.22 7.413E-01 + P 8.902E-02 1.15E+01 1.84E+01 G  
242.00 5.968E-01  (  2.216E-01 2.79E+01 7.27E+00 G  

Ra-226   N   5.0500E-01                                      5.84E+05             
186.21 5.050E-01 &(  5.089E-01 6.41E+01 3.56E+00 G  

Th-234   N   7.1749E-01                                      1.63E+12             
63.30 9.786E-01  (  1.114E+00 7.41E+01 3.75E+00 G  
92.59 4.920E-01  (  4.935E-01 6.39E+01 4.34E+00 G  

Tl-208   N   2.3044E-01                                      5.12E+12             
583.19 2.304E-01  (P 1.698E-02 9.32E+00 8.50E+01 G  
277.37 3.124E-01 & P 2.315E-01 4.81E+01 6.60E+00 G  
860.53 0.000E+00 &   1.475E-01 1.00E+03 1.24E+01 G  

U-235    N   4.9564E-02                                      2.57E+11             
143.77 1.735E-02 ?(  1.500E-01 5.28E+02 1.09E+01 G  
205.32-1.332E-01 +   3.018E-01 1.41E+02 5.02E+00 G  
163.36 3.296E-01  (  2.935E-01 5.74E+01 5.08E+00 G  
185.72 3.079E-02  (  3.280E-02 6.74E+01 5.70E+01 G  

Energy duplication    
93.35 5.933E-01 ?   3.781E-01 4.16E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.75       134.        19.     0.007   177.22   1.173E-01   
U-235       93.35       136.        43.     0.016    83.19   5.933E-01   
Eu-154     121.88       108.       -13.    -0.005   231.33  -2.119E-02   
Pa-234     131.23       125.        10.     0.004   322.83   3.483E-02   
U-235      143.58       127.         3.     0.001  1055.98   1.735E-02   
U-235      163.76       103.        27.     0.010   114.87   3.296E-01   
U-235      185.87       153.        27.     0.010   134.89   3.079E-02   
U-235      206.11        93.       -10.    -0.004   282.19  -1.332E-01   
Cs-137     661.03        30.         4.     0.002   364.57   7.454E-03   
Pa-234     945.10        16.         6.     0.002   195.35   8.611E-02   
Eu-152     965.02        38.        20.     0.007    97.79   2.604E-01   
Eu-152    1113.07        30.        -5.    -0.002   314.06  -8.005E-02   
Co-60     1173.34        23.         3.     0.001   444.19   6.903E-03   
Eu-154    1274.64        12.         3.     0.001   328.27   2.074E-02   
Eu-152    1408.01        11.         5.     0.002   207.55   6.062E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.9790E-01    7.9790E-01   1.3178E-01    1.4386E-01  3.856E-02
Am-241 #A    1.1731E-01    1.1732E-01   2.0792E-01    2.0810E-01  1.655E-01
Bi-212 #     8.3851E-01    8.3851E-01   4.5666E-01    4.5868E-01  2.737E-01
Bi-214       6.0227E-01    6.0229E-01   1.1808E-01    1.2115E-01  5.248E-02
Co-60  #A    3.4080E-03    3.4490E-03   1.5320E-02    1.5321E-02  3.028E-02
Cs-137 #A    7.4380E-03    7.4536E-03   2.7174E-02    2.7176E-02  2.161E-02
Eu-152 #C    8.0576E-02    8.0952E-02   7.9165E-02    7.9261E-02  5.600E-02
Eu-154 #A    1.5179E-02    1.5290E-02   5.0194E-02    5.0200E-02  1.489E-01
K-40   #     1.0990E+01    1.0990E+01   1.0822E+00    1.2145E+00  2.641E-01
Pa-234 #A    5.6671E-02    5.6671E-02   1.0692E-01    1.0784E-01  9.084E-02
Pb-212       5.7023E-01    5.7023E-01   8.6785E-02    9.6092E-02  4.429E-02
Pb-214       5.8744E-01    5.8746E-01   9.4320E-02    9.8239E-02  3.995E-02
Ra-226  A    5.0498E-01    5.0500E-01   6.4690E-01    6.4754E-01  5.089E-01
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Th-234  A    7.1749E-01    7.1749E-01   7.0233E-01    7.0560E-01  1.114E+00
Tl-208       2.3044E-01    2.3044E-01   4.4159E-02    4.6556E-02  1.698E-02
U-235  #A    4.9564E-02    4.9564E-02   5.6933E-02    5.7013E-02  1.500E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  132.7 to  2035.6 keV)     1.462E+01  pCi/g         
Total Decayed Activity (  132.7 to  2035.6 keV) 1.4616743E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-32                Received:        04/11/13                      
Lab ID:          244653-009                    Prepared:        04/12/13 10:47                
Matrix:          Soil                          Analyzed:        05/14/13 15:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:55                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.1068 U        0.1681         0.1316            0.9     
Bismuth-212                          0.3734          0.3816         0.2363                    
Bismuth-214                          0.2578          0.07093        0.03929                   
Cesium-137                           0.01101 U       0.02749        0.02151           0.07    
Cobalt-60                            0.01080 U       0.02577        0.01952           0.03    
Europium-152                         0.01537 U       0.02836        0.05731           0.1     
Europium-154                         0.01735 U       0.03346        0.1300            0.2     
Lead-212                             0.2678          0.06057        0.03295                   
Lead-214                             0.2974          0.09179        0.04773                   
Potassium-40                        12.81            1.152          0.2795                    
Protactinium-234                     0.01238 U       0.02520        0.08780                   
Radium-226 (By Bismuth-214)          0.2578          0.07093        0.03929           0.2     
Thallium-208                         0.1448          0.03998        0.01634                   
Thorium-232 (By Actinium-228)        0.3680          0.1257         0.07459           0.9     
Thorium-234                          0.2925 U        0.3153         0.9925                    
Uranium-235                          0.03415 U       0.02468        0.1438            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-009                   Client ID : 12-PE-E0804-32        

Seqnum : 1523193436005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130514_005                                Batch         : 197298                       Time      : 14-MAY-2013 15:52     

Cal    : 14-MAY-2013 08:06:58,29-APR-2013 08:26:15     Caldate       : 14-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.96 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.1068            0.1316      0.9      .16811           .16829           0.0063       u        

Bismuth-212                         0.3734            0.2363               .38164           .38212           0.049        u        

Bismuth-214                         0.2578            0.03929              .070929          .071869          -0.012       u        

Cesium-137                          0.01101           0.02151     0.07     .027487          .027491          -0.00061     u        

Cobalt-60                           0.01080           0.01952     0.03     .025771          .025776          0            u        

Europium-152                        0.01537           0.05731     0.1      .028361          .028371          0.020        u        

Europium-154                        0.01735           0.1300      0.2      .03346           .033472          0.059        u        

Lead-212                            0.2678            0.03295              .060572          .063594          -0.018       u        

Lead-214                            0.2974            0.04773              .091785          .092833          0.0035       u        

Potassium-40                        12.81             0.2795               1.1518           1.3191           -0.31        u        

Protactinium-234                    0.01238           0.08780              .025202          .025389          0.053        u        

Radium-226 (By Bismuth-214)         0.2578            0.03929     0.2      .070929          .071869          -0.012       u        

Thallium-208                        0.1448            0.01634              .03998           .041039          0.00029      u        

Thorium-232 (By Actinium-228)       0.3680            0.07459     0.9      .12573           .12851           0.035        u        

Thorium-234                         0.2925            0.9925               .3153            .31651           -0.0021      u        

Uranium-235                         0.03415           0.1438      0.18     .024681          .024768          0.013        u        

u=use  

Page 1 of 1                                                                                                           1523193436005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-32          
Sample Description: 244653-009, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130514_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:55           Live Time: 2700   sec

Acquisition Time: 5/14/2013 15:52:26        Real Time: 2704   sec
Analysis Time: 5/14/2013 16:37           Dead Time: 0.13   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.680E-01      1.257E-01      1.285E-01      7.459E-02
Am-241    #AB    1.068E-01      1.681E-01      1.683E-01      1.316E-01
Bi-212    #      3.734E-01      3.816E-01      3.821E-01      2.363E-01
Bi-214           2.578E-01      7.093E-02      7.187E-02      3.929E-02
Co-60     #AB    1.080E-02      2.577E-02      2.578E-02      1.952E-02
Cs-137    #AB    1.101E-02      2.749E-02      2.749E-02      2.151E-02
Eu-152    #AB    1.537E-02      2.836E-02      2.837E-02      5.731E-02
Eu-154    #AB    1.735E-02      3.346E-02      3.347E-02      1.300E-01
K-40             1.281E+01      1.152E+00      1.319E+00      2.795E-01
Pa-234    #AB    1.238E-02      2.520E-02      2.539E-02      8.780E-02
Pb-212           2.678E-01      6.057E-02      6.359E-02      3.295E-02
Pb-214           2.974E-01      9.178E-02      9.283E-02      4.773E-02
Ra-226    #      6.936E-01      5.421E-01      5.435E-01      4.054E-01
Th-234     AB    2.925E-01      3.153E-01      3.165E-01      9.925E-01
Tl-208           1.448E-01      3.998E-02      4.104E-02      1.634E-02
U-235     #AB    3.415E-02      2.468E-02      2.477E-02      1.438E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.572E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 16:37:36
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_005.An1               

Sample description                                             
244653-009, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130514_005.An1

Acquisition information
Start time:                 5/14/2013 15:52:26
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2496E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2496E+02) = 

8.3170E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0919

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.28       17.  78.71   0.83  1.345E-02    59.54  35.920    PBC<MDA Am241 
74.83       54.  27.00   0.85  2.598E-02
76.99       71.  20.37   0.85  2.753E-02
92.39       27.  53.90   0.58  3.682E-02    92.59   4.343  5.202E-01 Th234 
93.08       32.  48.65   0.87  3.718E-02    93.35   4.100  6.390E-01 Ac228 

93.35   5.760  4.548E-01 U235  
93.35   5.760  4.548E-01 U235  

93.08       32.  48.65   0.87  3.718E-02    93.35   4.100  6.390E-01 Ac228 
93.35   5.760  4.548E-01 U235  

121.48       13.  92.29   0.90  4.597E-02   121.78  28.410    PBC<MDA Eu152 
122.97       14.  96.43   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
186.21       39.  36.14   0.96  4.662E-02   185.72  57.000  4.546E-02 U235  

186.21   3.555  7.295E-01 Ra226 
185.72  57.000  4.546E-02 U235  

186.23       37.  39.08   0.96  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.936E-01 Ra226 

238.67      167.  10.79   1.07  4.202E-02   238.63  43.600  2.678E-01 Pb212 
241.94       35.  41.59   0.32  4.172E-02   242.00   7.268  3.529E-01 Pb214 
277.15        7. 146.44   1.05  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.23       72.  16.96   0.65  3.721E-02   295.22  18.414  3.068E-01 Pb214 
300.32       16.  60.76   1.08  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.59       24.  37.67   0.88  3.412E-02   338.32  11.400  1.869E-01 Ac228 
351.97      116.  14.37   1.08  3.324E-02   351.93  35.600  2.813E-01 Pb214 
569.74        5. 171.34   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
582.97       94.  13.80   0.44  2.357E-02   583.19  85.000  1.448E-01 Tl208 
609.29      104.  12.16   0.80  2.288E-02   609.31  45.490  2.711E-01 Bi214 
661.38        7. 124.84   1.40  2.162E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
726.90       14.  51.10   1.45  2.025E-02   727.33   6.650  3.279E-01 Bi212 
778.94        3. 183.84   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.04        4. 146.33   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.37        4. 167.85   1.55  1.803E-02   860.53  12.400    PBC<MDA Tl208 
883.17        3. 204.06   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.05       58.  19.23   0.87  1.732E-02   911.20  26.200  3.921E-01 Ac228 
969.29       28.  27.62   1.57  1.658E-02   968.96  15.900  3.283E-01 Ac228 

1120.51       13.  51.47   1.73  1.494E-02  1120.29  14.910  1.776E-01 Bi214 
1331.26        5. 119.34   1.86  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.13        1. 325.87   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1461.02      554.   4.34   1.80  1.219E-02  1460.82  10.550  1.281E+01 K40   
1765.04       11.  32.91   2.07  1.039E-02  1764.49  15.310  2.183E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.55    74.86        88.        33. 1.270E+03   87.62   0.488  -      s 
308.17    77.02        92.        55. 1.983E+03   58.82   0.933  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.29    60.28        78.        17.     0.006   157.42   0.834s
Th-234    369.60    92.39        84.        27.     0.010   107.80   0.576s
Ac-228    373.45    93.35       103.        32.     0.012    97.30   0.870D
U-235     373.45    93.35       103.        32.     0.012    97.30   0.870D
Eu-152    485.85   121.48        70.        13.     0.005   184.58   0.899s
Eu-154    491.79   122.97        82.        14.     0.005   192.87   0.900s
Pa-234    522.63   130.68       111.       -10.    -0.004   298.81   0.909s
U-235     575.50   143.91       111.        -4.    -0.002   711.13   0.921s
U-235     744.52   186.21        81.        39.     0.015    72.28   0.964s
Ra-226    744.63   186.23        87.        37.     0.014    78.15   0.964s
Pb-212    954.21   238.67        71.       159.     0.059    21.57   1.070 
Pb-214    967.27   241.94        67.        35.     0.013    83.19   0.316s
Tl-208   1107.98   277.15        47.         7.     0.003   292.87   1.054s
Pb-214   1180.27   295.23        38.        68.     0.025    33.92   0.649s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1200.61   300.32        51.        16.     0.006   121.52   1.076s
Ac-228   1353.56   338.59        33.        24.     0.009    75.33   0.876 
Eu-152   1379.63   345.11        51.        -4.    -0.001   536.87   1.118s
Pb-214   1407.04   351.97        62.       108.     0.040    28.75   1.084 
Pa-234   2277.68   569.74        28.         5.     0.002   342.67   1.320s
Tl-208   2330.56   582.97        21.        94.     0.035    27.61   0.437s
Bi-214   2435.81   609.29        32.        92.     0.034    24.32   0.800s
Cs-137   2644.09   661.38        30.         7.     0.002   249.69   1.397s
Eu-154   2893.84   723.83        34.        -5.    -0.002   348.91   1.447s
Bi-212   2906.11   726.90        20.        14.     0.005   102.20   1.450s
Eu-152   3114.25   778.94        12.         3.     0.001   367.69   1.491s
Bi-212   3138.64   785.04        19.         4.     0.002   292.67   1.496s
Tl-208   3439.92   860.37        24.         4.     0.002   335.70   1.553s
Pa-234   3518.33   879.97        23.        -1.     0.000  1087.54   1.567s
Pa-234   3531.11   883.17        19.         3.     0.001   408.12   1.569s
Ac-228   3642.64   911.05        22.        58.     0.021    38.46   0.871s
Pa-234   3789.15   947.67        30.        -4.    -0.001   405.35   1.615s
Ac-228   3875.61   969.29        12.        28.     0.010    55.24   1.572 
Eu-154   3990.55   998.02        24.        -5.    -0.002   308.78   1.650s
Eu-154   4015.85  1004.34        24.        -3.    -0.001   438.98   1.656s
Eu-152   4445.00  1111.61        28.        -3.    -0.001   558.38   1.727s
Bi-214   4480.60  1120.51        29.        13.     0.005   102.95   1.733s
Co-60    4688.94  1172.58        28.        -4.    -0.001   395.70   1.766s
Eu-154   5089.53  1272.68        24.        -1.     0.000  1130.70   1.827s
Co-60    5323.94  1331.26        12.         5.     0.002   238.68   1.861s
Eu-152   5631.63  1408.13        10.         1.     0.001   651.74   1.902s
K-40     5843.31  1461.02        25.       535.     0.198     8.68   1.796 
Bi-214   7060.49  1765.04         7.        11.     0.004    65.81   2.067s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6803E-01                                      5.12E+12             
911.20 3.921E-01  (P 7.459E-02 1.92E+01 2.62E+01 G  
968.96 3.283E-01  (  9.391E-02 2.76E+01 1.59E+01 G  
338.32 1.869E-01 - P 1.067E-01 3.77E+01 1.14E+01 G  

Energy duplication    
93.35 6.390E-01 +   4.767E-01 4.86E+01 4.10E+00 XA 

Am-241   I   1.0679E-01                                      1.58E+05             
59.54 1.068E-01 ?(  1.316E-01 7.87E+01 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.7344E-01                                      5.12E+12             
727.33 3.279E-01 ?(  2.363E-01 5.11E+01 6.65E+00 G  
785.37 6.462E-01 ?(  1.474E+00 1.46E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.249E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.5778E-01                                      5.84E+05             
609.31 2.711E-01  (P 3.929E-02 1.22E+01 4.55E+01 G  

1120.29 1.776E-01 - P 1.732E-01 5.15E+01 1.49E+01 G  
1764.49 2.183E-01 ?(P 1.193E-01 3.29E+01 1.53E+01 G  

Co-60    T   1.0797E-02                                      1.93E+03             
1332.49 1.080E-02 &(  1.952E-02 1.19E+02 1.00E+02 G  
1173.23-8.474E-03 +   2.671E-02 1.98E+02 9.98E+01 G  

Cs-137   I   1.1008E-02                                      1.10E+04             
661.66 1.101E-02 ?(  2.151E-02 1.25E+02 8.50E+01 G  

Eu-152   I   1.5365E-02                                      4.94E+03             
344.28-1.320E-02 ?(  5.731E-02 2.68E+02 2.66E+01 G  
121.78 3.178E-02 &(  4.616E-02 9.23E+01 2.84E+01 G  
778.90 3.530E-02 &(  1.012E-01 1.84E+02 1.30E+01 G  
964.08 5.350E-03 &   2.119E-01 2.41E+03 1.45E+01 G  

1112.08-4.186E-02 +   1.879E-01 2.79E+02 1.34E+01 G  
1408.01 1.703E-02 &(  8.838E-02 3.26E+02 2.09E+01 G  

Eu-154   I   1.7349E-02                                      3.14E+03             
873.18-1.327E-03 %(  1.300E-01 5.95E+03 1.22E+01 G  
123.07 2.297E-02 &(  3.505E-02 9.64E+01 4.04E+01 G  

1274.43-8.182E-03 &   7.525E-02 5.65E+02 3.49E+01 G  
723.30-3.734E-02 +   1.037E-01 1.74E+02 2.00E+01 G  

1004.72-3.480E-02 +   1.218E-01 2.19E+02 1.79E+01 G  
996.25-8.487E-02 +   2.060E-01 1.54E+02 1.05E+01 G  

K-40     N   1.2814E+01                                      4.57E+11             
1460.82 1.281E+01  (P 2.795E-01 4.34E+00 1.06E+01 G  

Pa-234   N   1.2375E-02                                      1.63E+12             
131.30-3.648E-02 ?(  8.780E-02 1.49E+02 1.82E+01 G  
569.50 6.247E-02 ?(  1.696E-01 1.71E+02 9.30E+00 G  
946.00-5.376E-02 +   1.739E-01 2.03E+02 1.35E+01 G  
880.52-2.103E-02 +   1.859E-01 5.44E+02 1.05E+01 G  
883.24 5.601E-02 ?(  1.809E-01 2.04E+02 9.70E+00 G  

Pb-212   N   2.6776E-01                                      5.12E+12             
238.63 2.678E-01  (P 3.295E-02 1.08E+01 4.36E+01 G  
300.09 4.114E-01 + P 4.394E-01 6.08E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   2.9744E-01                                      5.84E+05             
351.93 2.813E-01  (P 4.773E-02 1.44E+01 3.56E+01 G  
295.22 3.068E-01  (P 6.438E-02 1.70E+01 1.84E+01 G  
242.00 3.529E-01  (P 1.941E-01 4.16E+01 7.27E+00 G  

Ra-226   N   6.9360E-01                                      5.84E+05             
186.21 6.936E-01 ?(  4.054E-01 3.91E+01 3.56E+00 G  

Th-234   N   2.9248E-01                                      1.63E+12             
63.30 2.878E-02 &(  9.925E-01 2.10E+03 3.75E+00 G  
92.59 5.202E-01  (  4.114E-01 5.39E+01 4.34E+00 G  

Tl-208   N   1.4481E-01                                      5.12E+12             
583.19 1.448E-01  (  1.634E-02 1.38E+01 8.50E+01 G  
277.37 8.318E-02 &   1.938E-01 1.46E+02 6.60E+00 G  
860.53 5.988E-02 -   1.587E-01 1.68E+02 1.24E+01 G  

U-235    N   3.4147E-02                                      2.57E+11             
143.77-2.479E-02 ?(  1.438E-01 3.56E+02 1.09E+01 G  
205.32-1.488E-02 &   3.045E-01 1.25E+03 5.02E+00 G  
163.36 1.037E-03 %   2.452E-01 1.44E+04 5.08E+00 G  
185.72 4.546E-02 ?(  2.428E-02 3.61E+01 5.70E+01 G  

Energy duplication    
93.35 4.548E-01 &   3.393E-01 4.86E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.28        78.        17.     0.006   157.42   1.068E-01   
U-235       93.35       103.        32.     0.012    97.30   4.548E-01   
Eu-152     121.48        70.        13.     0.005   184.58   3.178E-02   
Eu-154     122.97        82.        14.     0.005   192.87   2.297E-02   
Pa-234     130.68       111.       -10.    -0.004   298.81  -3.648E-02   
U-235      143.91       111.        -4.    -0.002   711.13  -2.479E-02   
U-235      186.21        81.        39.     0.015    72.28   4.546E-02   
Eu-152     345.11        51.        -4.    -0.001   536.87  -1.320E-02   
Pa-234     569.74        28.         5.     0.002   342.67   6.247E-02   
Cs-137     661.38        30.         7.     0.002   249.69   1.101E-02   
Eu-154     723.83        34.        -5.    -0.002   348.91  -3.734E-02   
Bi-212     726.90        20.        14.     0.005   102.20   3.279E-01   
Eu-152     778.94        12.         3.     0.001   367.69   3.530E-02   
Bi-212     785.04        19.         4.     0.002   292.67   6.462E-01   
Pa-234     879.97        23.        -1.     0.000  1087.54  -2.103E-02   
Pa-234     883.17        19.         3.     0.001   408.12   5.601E-02   
Pa-234     947.67        30.        -4.    -0.001   405.35  -5.376E-02   
Eu-154     998.02        24.        -5.    -0.002   308.78  -8.487E-02   
Eu-154    1004.34        24.        -3.    -0.001   438.98  -3.480E-02   
Eu-152    1111.61        28.        -3.    -0.001   558.38  -4.186E-02   
Co-60     1172.58        28.        -4.    -0.001   395.70  -8.474E-03   
Eu-154    1272.68        24.        -1.     0.000  1130.70  -8.182E-03   
Co-60     1331.26        12.         5.     0.002   238.68   1.080E-02   
Eu-152    1408.13        10.         1.     0.001   651.74   1.703E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6803E-01    3.6803E-01   1.2573E-01    1.2851E-01  7.459E-02
Am-241 #A    1.0678E-01    1.0679E-01   1.6811E-01    1.6829E-01  1.316E-01
Bi-212 #     3.7344E-01    3.7344E-01   3.8164E-01    3.8212E-01  2.363E-01
Bi-214       2.5777E-01    2.5778E-01   7.0929E-02    7.1869E-02  3.929E-02
Co-60  #A    1.0669E-02    1.0797E-02   2.5771E-02    2.5776E-02  1.952E-02
Cs-137 #A    1.0985E-02    1.1008E-02   2.7487E-02    2.7491E-02  2.151E-02
Eu-152 #A    1.5294E-02    1.5365E-02   2.8361E-02    2.8371E-02  5.731E-02
Eu-154 #A    1.7222E-02    1.7349E-02   3.3460E-02    3.3472E-02  1.300E-01
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K-40         1.2814E+01    1.2814E+01   1.1518E+00    1.3191E+00  2.795E-01
Pa-234 #A    1.2375E-02    1.2375E-02   2.5202E-02    2.5389E-02  8.780E-02
Pb-212       2.6776E-01    2.6776E-01   6.0572E-02    6.3594E-02  3.295E-02
Pb-214       2.9742E-01    2.9744E-01   9.1785E-02    9.2833E-02  4.773E-02
Ra-226 #     6.9358E-01    6.9360E-01   5.4208E-01    5.4353E-01  4.054E-01
Th-234  A    2.9248E-01    2.9248E-01   3.1530E-01    3.1651E-01  9.925E-01
Tl-208       1.4481E-01    1.4481E-01   3.9980E-02    4.1039E-02  1.634E-02
U-235  #A    3.4147E-02    3.4147E-02   2.4681E-02    2.4768E-02  1.438E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.484E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.4843517E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-33                Received:        04/11/13                      
Lab ID:          244653-010                    Prepared:        04/12/13 10:55                
Matrix:          Soil                          Analyzed:        05/14/13 16:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05888 U        0.1675        0.1345            0.9     
Bismuth-212                          0.5164           0.5969        0.3089                    
Bismuth-214                          0.3765           0.1031        0.04932                   
Cesium-137                          -0.0007129 U      0.02148       0.01760           0.07    
Cobalt-60                            0.002726 U       0.02848       0.02307           0.03    
Europium-152                         0.03915 U        0.05436       0.05057           0.1     
Europium-154                        -0.0007144 U      0.1667        0.1372            0.2     
Lead-212                             0.4304           0.08034       0.04233                   
Lead-214                             0.4089           0.08128       0.04545                   
Potassium-40                         7.861            0.9360        0.2794                    
Protactinium-234                     0.01099 U        0.04656       0.1012                    
Radium-226 (By Bismuth-214)          0.3765           0.1031        0.04932           0.2     
Thallium-208                         0.1821           0.04520       0.01768                   
Thorium-232 (By Actinium-228)        0.6279           0.1332        0.04855           0.9     
Thorium-234                          0.2048 U         1.204         0.9788                    
Uranium-235                          0.05984 U        0.04644       0.1327            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244653-010                   Client ID : 12-PE-E0804-33        

Seqnum : 1513193458007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130514_007                                Batch         : 197298                       Time      : 14-MAY-2013 16:50     

Cal    : 14-MAY-2013 08:29:23,09-JAN-2013 12:22:14     Caldate       : 14-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304.01 g                     Live Time : 2700 sec              

Dead Time : 0.33 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.05888          0.1345      0.9      .16752           .16757           0.0063       u        

Bismuth-212                         0.5164            0.3089               .5969            .59749           0.049        u        

Bismuth-214                         0.3765            0.04932              .10307           .10448           -0.012       u        

Cesium-137                          -0.0007129        0.01760     0.07     .021478          .021478          -0.00061     u        

Cobalt-60                           0.002726          0.02307     0.03     .028481          .028482          0            u        

Europium-152                        0.03915           0.05057     0.1      .054359          .054405          0.020        u        

Europium-154                        -0.0007144        0.1372      0.2      .16665           .16665           0.059        u        

Lead-212                            0.4304            0.04233              .080335          .087869          -0.018       u        

Lead-214                            0.4089            0.04545              .081282          .084409          0.0035       u        

Potassium-40                        7.861             0.2794               .936             1.016            -0.31        u        

Protactinium-234                    0.01099           0.1012               .046561          .046641          0.053        u        

Radium-226 (By Bismuth-214)         0.3765            0.04932     0.2      .10307           .10448           -0.012       u        

Thallium-208                        0.1821            0.01768              .045201          .046705          0.00029      u        

Thorium-232 (By Actinium-228)       0.6279            0.04855     0.9      .13317           .14073           0.035        u        

Thorium-234                         0.2048            0.9788               1.2042           1.2044           -0.0021      u        

Uranium-235                         0.05984           0.1327      0.18     .046435          .046594          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513193458007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-33          
Sample Description: 244653-010, 197298 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130514_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:00           Live Time: 2700   sec

Acquisition Time: 5/14/2013 16:50:00        Real Time: 2709   sec
Analysis Time: 5/14/2013 17:35           Dead Time: 0.33   %

Analysis Quantity: 3.040E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.279E-01      1.332E-01      1.407E-01      4.855E-02
Am-241    #AB   -5.888E-02      1.675E-01      1.676E-01      1.345E-01
Bi-212    #      5.164E-01      5.969E-01      5.975E-01      3.089E-01
Bi-214           3.765E-01      1.031E-01      1.045E-01      4.932E-02
Co-60     #AB    2.726E-03      2.848E-02      2.848E-02      2.307E-02
Cs-137    #AB   -7.129E-04      2.148E-02      2.148E-02      1.760E-02
Eu-152    #AB    3.915E-02      5.436E-02      5.441E-02      5.057E-02
Eu-154    #AB   -7.144E-04      1.666E-01      1.666E-01      1.372E-01
K-40             7.861E+00      9.360E-01      1.016E+00      2.794E-01
Pa-234    #AB    1.099E-02      4.656E-02      4.664E-02      1.012E-01
Pb-212           4.304E-01      8.034E-02      8.787E-02      4.233E-02
Pb-214           4.089E-01      8.128E-02      8.441E-02      4.545E-02
Ra-226    #AB    0.000E+00      5.649E-01      5.649E-01      4.653E-01
Th-234    #AB    2.048E-01      1.204E+00      1.204E+00      9.788E-01
Tl-208           1.821E-01      4.520E-02      4.671E-02      1.768E-02
U-235      AB    5.984E-02      4.643E-02      4.659E-02      1.327E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.072E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_007.An1               

Sample description                                             
244653-010, 197298                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130514_007.An1

Acquisition information
Start time:                 5/14/2013 16:50:00
Live time:               2700
Real time:               2709
Dead time:                  0.33 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0401E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0401E+02) = 

8.8902E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1564

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.20        4. 294.05   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.048E-01 Th234 
74.89       69.  22.91   0.85  2.842E-02
77.25       95.  18.01   0.86  3.019E-02
92.85       50.  35.03   0.81  3.966E-02    93.35   4.100  9.963E-01 Ac228 

93.35   5.760  7.092E-01 U235  
92.59   4.343  9.494E-01 Th234 

121.40       18.  83.38   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.94       15.  93.64   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
163.23       15.  90.76   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
185.72       43.  31.29   0.96  4.819E-02   185.72  57.000  5.179E-02 U235  
238.68      266.   7.67   1.01  4.318E-02   238.63  43.600  4.541E-01 Pb212 
241.63       42.  34.59   1.01  4.290E-02   242.00   7.268  4.180E-01 Pb214 
295.09       90.  15.52   1.24  3.814E-02   295.22  18.414  3.985E-01 Pb214 
299.95       12.  91.71   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.28       71.  17.31   1.09  3.494E-02   338.32  11.400  5.886E-01 Ac228 
351.86      158.  10.76   0.89  3.404E-02   351.93  35.600  4.143E-01 Pb214 
583.18      114.  12.41   1.69  2.416E-02   583.19  85.000  1.821E-01 Tl208 
609.41      130.  12.86   0.66  2.345E-02   609.31  45.490  3.765E-01 Bi214 
727.57       15.  57.79   1.42  2.078E-02   727.33   6.650  3.620E-01 Bi212 
784.71        2. 307.55   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.04       23.  42.28   0.40  1.851E-02   860.53  12.400  3.357E-01 Tl208 
883.63        3. 211.78   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.44       91.  12.26   1.44  1.779E-02   911.20  26.200  6.450E-01 Ac228 
969.42       17.  46.97   1.60  1.704E-02   968.96  15.900  2.095E-01 Ac228 

1120.44       11.  41.05   1.70  1.535E-02  1120.29  14.910  1.613E-01 Bi214 
1333.22        1. 522.41   1.83  1.348E-02  1332.49  99.983    PBC<MDA Co60  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.80        7.  69.42   1.88  1.291E-02  1408.01  20.850  8.739E-02 Eu152 
1460.73      335.   5.61   1.19  1.254E-02  1460.82  10.550  7.861E+00 K40   
1620.94        7.  66.62   1.99  1.151E-02  1620.74   1.510  1.342E+00 Bi212 
1763.87       11.  39.85   2.06  1.069E-02  1764.49  15.310  2.297E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.62    74.89        99.        59. 2.076E+03   55.38   0.812  -        
308.06    77.25       101.        75. 2.478E+03   45.32   0.763  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.53    59.10        92.       -10.    -0.004   284.53   0.839s
Th-234    247.94    62.20        80.         4.     0.002   588.09   0.843s
Ac-228    372.41    93.35        86.        43.     0.016    71.61   0.801D
U-235     372.41    93.35        86.        54.     0.020    56.08   0.872D
Eu-152    484.48   121.40       103.        18.     0.007   166.76   0.900s
Eu-154    491.27   123.09       116.        -3.    -0.001  1139.47   0.901s
Pa-234    523.60   131.18       142.        -3.    -0.001   984.05   0.909s
U-235     574.57   143.94        90.        15.     0.006   187.28   0.921s
U-235     651.69   163.23        79.        15.     0.005   181.52   0.939 
U-235     741.56   185.72        77.        43.     0.016    62.58   0.961D
U-235     824.64   206.50        87.        -2.    -0.001  1125.55   0.979s
Pb-212    952.98   238.61       108.       246.     0.091    18.23   1.091 
Pb-214    964.76   241.56        78.        51.     0.019    57.40   0.454s
Tl-208   1103.95   276.38        69.        -6.    -0.002   403.43   1.046s
Pb-214   1178.76   295.09        47.        85.     0.031    31.03   1.244 
Pb-212   1198.17   299.95        73.        12.     0.005   183.42   1.066s
Ac-228   1351.40   338.28        29.        71.     0.026    34.61   1.090 
Pb-214   1405.69   351.86        52.       152.     0.056    21.53   0.888 
Pa-234   2280.88   570.73        36.        -4.    -0.002   422.22   1.299s
Tl-208   2330.69   583.18        22.       114.     0.042    24.82   1.688s
Bi-214   2435.61   609.41        47.       122.     0.045    25.73   0.656s
Bi-212   2908.26   727.57        31.        15.     0.006   115.59   1.425s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3114.99   779.25        20.        -2.    -0.001   720.74   1.464s
Bi-212   3136.84   784.71        20.         2.     0.001   615.10   1.469s
Tl-208   3442.26   861.04        20.        23.     0.009    84.56   0.402s
Pa-234   3519.28   880.29        22.        -5.    -0.002   283.36   1.540s
Pa-234   3532.66   883.63        18.         3.     0.001   423.57   1.542s
Ac-228   3643.94   911.44         9.        91.     0.034    24.51   1.443 
Pa-234   3781.43   945.80        21.        -2.    -0.001   638.64   1.586s
Eu-152   3849.49   962.80        24.        -3.    -0.001   492.09   1.599s
Ac-228   3875.98   969.42        24.        17.     0.006    93.94   1.602s
Eu-154   3983.89   996.38        17.        -4.    -0.001   314.23   1.621s
Eu-154   4012.52  1003.54        18.        -4.    -0.001   335.27   1.627s
Eu-152   4449.95  1112.82        18.        -2.    -0.001   582.41   1.699s
Bi-214   4480.45  1120.44        10.        11.     0.004    82.11   1.704s
Co-60    5332.38  1333.22        16.         1.     0.000  1044.81   1.835s
Eu-152   5631.06  1407.80         9.         7.     0.003   138.85   1.878s
K-40     5843.07  1460.73        23.       316.     0.117    11.22   1.192s
Bi-212   6484.89  1620.94         8.         7.     0.003   133.24   1.989s
Bi-214   7057.61  1763.87        17.        11.     0.004    79.69   2.056s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2793E-01                                      5.12E+12             
911.20 6.450E-01  (  4.855E-02 1.23E+01 2.62E+01 G  
968.96 2.095E-01 -   1.392E-01 4.70E+01 1.59E+01 G  
338.32 5.886E-01  (  1.034E-01 1.73E+01 1.14E+01 G  

Energy duplication    
93.35 8.575E-01     4.359E-01 3.58E+01 4.10E+00 XA 

Am-241   I  -5.8875E-02                                      1.58E+05             
59.54-5.887E-02 ?(  1.345E-01 1.42E+02 3.59E+01 G  

Bi-212   N   5.1641E-01                                      5.12E+12             
727.33 3.620E-01 ?(  3.089E-01 5.78E+01 6.65E+00 G  
785.37 3.179E-01 ?(  1.570E+00 3.08E+02 1.11E+00 G  

1620.74 1.342E+00 ?(  1.217E+00 6.66E+01 1.51E+00 G  

Bi-214   N   3.7650E-01                                      5.84E+05             
609.31 3.765E-01  (P 4.932E-02 1.29E+01 4.55E+01 G  

1120.29 1.613E-01 - P 1.066E-01 4.11E+01 1.49E+01 G  
1764.49 2.297E-01 - P 1.934E-01 3.98E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   2.7260E-03                                      1.93E+03             
1332.49 2.726E-03 ?(  2.307E-02 5.22E+02 1.00E+02 G  
1173.23-8.101E-04 %   2.042E-02 1.54E+03 9.98E+01 G  

Cs-137   I  -7.1293E-04                                      1.10E+04             
661.66-7.129E-04 %(  1.760E-02 1.51E+03 8.50E+01 G  

Eu-152   I   3.9150E-02                                      4.94E+03             
344.28-2.897E-03 &(  5.057E-02 1.07E+03 2.66E+01 G  
121.78 4.310E-02 &(  5.678E-02 8.34E+01 2.84E+01 G  
778.90-2.281E-02 +   1.324E-01 3.60E+02 1.30E+01 G  
964.08-3.838E-02 +   1.511E-01 2.46E+02 1.45E+01 G  

1112.08-3.394E-02 +   1.582E-01 2.91E+02 1.34E+01 G  
1408.01 8.739E-02 ?(  8.412E-02 6.94E+01 2.09E+01 G  

Eu-154   I  -7.1442E-04                                      3.14E+03             
873.18-7.144E-04 %(  1.372E-01 1.17E+04 1.22E+01 G  
123.07-4.543E-03 +   4.240E-02 5.70E+02 4.04E+01 G  

1274.43 0.000E+00 +   1.235E-01 1.00E+03 3.49E+01 G  
723.30-7.564E-04 %   1.256E-01 1.01E+04 2.00E+01 G  

1004.72-4.189E-02 +   1.100E-01 1.68E+02 1.79E+01 G  
996.25-7.408E-02 +   1.816E-01 1.57E+02 1.05E+01 G  

K-40     N   7.8614E+00                                      4.57E+11             
1460.82 7.861E+00  (P 2.794E-01 5.61E+00 1.06E+01 G  

Pa-234   N   1.0993E-02                                      1.63E+12             
131.30-1.256E-02 ?(  1.012E-01 4.92E+02 1.82E+01 G  
569.50-5.922E-02 &   2.003E-01 2.11E+02 9.30E+00 G  
946.00-2.950E-02 +   1.515E-01 3.19E+02 1.35E+01 G  
880.52-8.497E-02 +   1.881E-01 1.42E+02 1.05E+01 G  
883.24 5.518E-02 ?(  1.851E-01 2.12E+02 9.70E+00 G  

Pb-212   N   4.3044E-01                                      5.12E+12             
238.63 4.304E-01  (P 4.233E-02 9.11E+00 4.36E+01 G  
300.09 3.375E-01 - P 5.469E-01 9.17E+01 3.18E+00 G  

Pb-214   N   4.0892E-01                                      5.84E+05             
351.93 4.143E-01  (P 4.545E-02 1.08E+01 3.56E+01 G  
295.22 3.985E-01  (P 7.493E-02 1.55E+01 1.84E+01 G  
242.00 5.396E-01 + P 2.175E-01 2.87E+01 7.27E+00 G  

Th-234   N   2.0477E-01                                      1.63E+12             
63.30 2.048E-01 &(  9.788E-01 2.94E+02 3.75E+00 G  
92.59 1.473E-02 %   4.502E-01 1.86E+03 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.8213E-01                                      5.12E+12             
583.19 1.821E-01  (  1.768E-02 1.24E+01 8.50E+01 G  
277.37-7.504E-02 -   2.442E-01 2.02E+02 6.60E+00 G  
860.53 3.357E-01 +   1.480E-01 4.23E+01 1.24E+01 G  

U-235    N   5.9844E-02                                      2.57E+11             
143.77 8.951E-02 ?(  1.327E-01 9.36E+01 1.09E+01 G  
205.32-3.336E-02 &   3.072E-01 5.63E+02 5.02E+00 G  
163.36 1.890E-01  (  2.705E-01 9.08E+01 5.08E+00 G  
185.72 5.179E-02 }   2.458E-02 3.13E+01 5.70E+01 G  

Energy duplication    
93.35 7.666E-01     3.092E-01 2.80E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.10        92.       -10.    -0.004   284.53  -5.887E-02   
Th-234      62.20        80.         4.     0.002   588.09   2.048E-01   
Eu-152     121.40       103.        18.     0.007   166.76   4.310E-02   
Eu-154     123.09       116.        -3.    -0.001  1139.47  -4.543E-03   
Pa-234     131.18       142.        -3.    -0.001   984.05  -1.256E-02   
Pa-234     570.73        36.        -4.    -0.002   422.22  -5.922E-02   
Bi-212     727.57        31.        15.     0.006   115.59   3.620E-01   
Eu-152     779.25        20.        -2.    -0.001   720.74  -2.281E-02   
Bi-212     784.71        20.         2.     0.001   615.10   3.179E-01   
Pa-234     880.29        22.        -5.    -0.002   283.36  -8.497E-02   
Pa-234     883.63        18.         3.     0.001   423.57   5.518E-02   
Pa-234     945.80        21.        -2.    -0.001   638.64  -2.950E-02   
Eu-152     962.80        24.        -3.    -0.001   492.09  -3.838E-02   
Eu-154     996.38        17.        -4.    -0.001   314.23  -7.408E-02   
Eu-154    1003.54        18.        -4.    -0.001   335.27  -4.189E-02   
Eu-152    1112.82        18.        -2.    -0.001   582.41  -3.394E-02   
Co-60     1333.22        16.         1.     0.000  1044.81   2.726E-03   
Eu-152    1407.80         9.         7.     0.003   138.85   8.739E-02   
Bi-212    1620.94         8.         7.     0.003   133.24   1.342E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2793E-01    6.2793E-01   1.3317E-01    1.4073E-01  4.855E-02
Am-241 #A   -5.8866E-02   -5.8875E-02   1.6752E-01    1.6757E-01  1.345E-01
Bi-212 #     5.1641E-01    5.1641E-01   5.9690E-01    5.9749E-01  3.089E-01
Bi-214       3.7649E-01    3.7650E-01   1.0307E-01    1.0448E-01  4.932E-02
Co-60  #A    2.6935E-03    2.7260E-03   2.8481E-02    2.8482E-02  2.307E-02
Cs-137 #A   -7.1143E-04   -7.1293E-04   2.1478E-02    2.1478E-02  1.760E-02
Eu-152 #A    3.8968E-02    3.9150E-02   5.4359E-02    5.4405E-02  5.057E-02
Eu-154 #A   -7.0920E-04   -7.1442E-04   1.6665E-01    1.6665E-01  1.372E-01
K-40         7.8614E+00    7.8614E+00   9.3600E-01    1.0160E+00  2.794E-01
Pa-234 #A    1.0993E-02    1.0993E-02   4.6561E-02    4.6641E-02  1.012E-01
Pb-212       4.3044E-01    4.3044E-01   8.0335E-02    8.7869E-02  4.233E-02
Pb-214       4.0890E-01    4.0892E-01   8.1282E-02    8.4409E-02  4.545E-02
Ra-226 #A    0.0000E+00    0.0000E+00   5.6488E-01    5.6488E-01  4.653E-01
Th-234 #A    2.0477E-01    2.0477E-01   1.2042E+00    1.2044E+00  9.788E-01
Tl-208       1.8213E-01    1.8213E-01   4.5201E-02    4.6705E-02  1.768E-02
U-235   A    5.9844E-02    5.9844E-02   4.6435E-02    4.6594E-02  1.327E-01

181 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:35:15
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514_007.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2034.9 keV)     9.887E+00  pCi/g         
Total Decayed Activity (  205.1 to  2034.9 keV) 9.8872995E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

182 of 535



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-34                Received:        04/11/13                      
Lab ID:          244653-011                    Prepared:        04/12/13 11:06                
Matrix:          Soil                          Analyzed:        05/14/13 16:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   300.42 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:00                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0 U              0.1631        0.1628            0.9     
Bismuth-212                          0.8441           0.4758        0.2825                    
Bismuth-214                          0.5279           0.1072        0.04495                   
Cesium-137                           0.0003451 U      0.02774       0.02282           0.07    
Cobalt-60                            0.0002038 U      0.02750       0.02262           0.03    
Europium-152                         0.04096 U        0.05244       0.05308           0.1     
Europium-154                        -0.06213 U        0.2163        0.1708            0.2     
Lead-212                             0.6044           0.08535       0.04037                   
Lead-214                             0.6280           0.1170        0.05119                   
Potassium-40                         8.826            1.019         0.2844                    
Protactinium-234                     0.04720 U        0.09342       0.08322                   
Radium-226 (By Bismuth-214)          0.5279           0.1072        0.04495           0.2     
Thallium-208                         0.2159           0.04514       0.01796                   
Thorium-232 (By Actinium-228)        0.6767           0.1291        0.06221           0.9     
Thorium-234                          0.7352 U         0.6090        0.9165                    
Uranium-235                          0.04034 U        0.02996       0.1561            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-011                   Client ID : 12-PE-E0804-34        

Seqnum : 1533193448006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130514_006                                Batch         : 197298                       Time      : 14-MAY-2013 16:53     

Cal    : 14-MAY-2013 08:20:45,05-MAR-2013 18:53:13     Caldate       : 14-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 300.42 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0                 0.1628      0.9      .16307           .16308           0.0063       u        

Bismuth-212                         0.8441            0.2825               .47581           .47777           0.049        u        

Bismuth-214                         0.5279            0.04495              .1072            .1098            -0.012       u        

Cesium-137                          0.0003451         0.02282     0.07     .027744          .027744          -0.00061     u        

Cobalt-60                           0.0002038         0.02262     0.03     .0275            .0275            0            u        

Europium-152                        0.04096           0.05308     0.1      .052435          .052472          0.020        u        

Europium-154                        -0.06213          0.1708      0.2      .21628           .2163            0.059        u        

Lead-212                            0.6044            0.04037              .085354          .095903          -0.018       u        

Lead-214                            0.6280            0.05119              .11703           .12065           0.0035       u        

Potassium-40                        8.826             0.2844               1.0194           1.1114           -0.31        u        

Protactinium-234                    0.04720           0.08322              .093415          .094149          0.053        u        

Radium-226 (By Bismuth-214)         0.5279            0.04495     0.2      .1072            .1098            -0.012       u        

Thallium-208                        0.2159            0.01796              .045135          .047201          0.00029      u        

Thorium-232 (By Actinium-228)       0.6767            0.06221     0.9      .12909           .13806           0.035        u        

Thorium-234                         0.7352            0.9165               .609             .61295           -0.0021      u        

Uranium-235                         0.04034           0.1561      0.18     .029955          .030055          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533193448006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-34          
Sample Description: 244653-011, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130514_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:00           Live Time: 2700   sec

Acquisition Time: 5/14/2013 16:53:15        Real Time: 2706   sec
Analysis Time: 5/14/2013 17:38           Dead Time: 0.22   %

Analysis Quantity: 3.004E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.767E-01      1.291E-01      1.381E-01      6.221E-02
Am-241    #AB    0.000E+00      1.631E-01      1.631E-01      1.628E-01
Bi-212           8.441E-01      4.758E-01      4.778E-01      2.825E-01
Bi-214           5.279E-01      1.072E-01      1.098E-01      4.495E-02
Co-60     #AB    2.038E-04      2.750E-02      2.750E-02      2.262E-02
Cs-137    #AB    3.451E-04      2.774E-02      2.774E-02      2.282E-02
Eu-152    #AB    4.096E-02      5.243E-02      5.247E-02      5.308E-02
Eu-154    #AB   -6.213E-02      2.163E-01      2.163E-01      1.708E-01
K-40             8.826E+00      1.019E+00      1.111E+00      2.844E-01
Pa-234    #AB    4.720E-02      9.342E-02      9.415E-02      8.322E-02
Pb-212           6.044E-01      8.535E-02      9.590E-02      4.037E-02
Pb-214           6.280E-01      1.170E-01      1.207E-01      5.119E-02
Ra-226           8.425E-01      5.564E-01      5.584E-01      3.883E-01
Th-234     AB    7.352E-01      6.090E-01      6.129E-01      9.165E-01
Tl-208           2.159E-01      4.513E-02      4.720E-02      1.796E-02
U-235     #AB    4.034E-02      2.996E-02      3.005E-02      1.561E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.403E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

Sample description                                             
244653-011, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130514_006.An1

Acquisition information
Start time:                 5/14/2013 16:53:15
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0042E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0042E+02) = 

8.9964E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1239

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
64.56       19.  63.54   0.80  1.777E-02    63.30   3.750  9.397E-01 Th234 
74.52       88.  19.11   0.81  2.730E-02
77.11      145.  12.16   0.81  2.928E-02
89.82       43.  36.59   0.33  3.752E-02
92.71       28.  53.14   0.83  3.899E-02    92.59   4.343  5.587E-01 Th234 

93.35   5.760  4.171E-01 U235  
93.35   5.760  4.171E-01 U235  

92.96       36.  46.85   0.83  3.937E-02    92.59   4.343  7.044E-01 Th234 
93.35   5.760  5.259E-01 U235  

93.48        9. 167.67   0.83  3.937E-02    93.35   4.100    PBC<MDA Ac228 
121.68        8. 187.54   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
131.09       14.  98.96   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
163.47        6. 245.48   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.050E-02 U235  
186.15       42.  37.13   0.94  4.855E-02   185.72  57.000  5.050E-02 U235  

186.21   3.555  8.104E-01 Ra226 
185.72  57.000  5.050E-02 U235  

186.24       44.  33.02   0.76  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.424E-01 Ra226 

238.73      348.   6.97   0.89  4.347E-02   238.63  43.600  6.044E-01 Pb212 
241.78       63.  26.18   0.39  4.315E-02   242.00   7.268  6.737E-01 Pb214 
277.57       24.  49.01   0.74  3.983E-02   277.37   6.600  3.006E-01 Tl208 
295.22      144.  11.36   1.10  3.829E-02   295.22  18.414  6.663E-01 Pb214 
300.54       33.  37.06   0.61  3.789E-02   300.09   3.180  9.018E-01 Pb212 
338.19       91.  14.00   1.24  3.500E-02   338.32  11.400  7.583E-01 Ac228 
351.91      223.   9.13   1.08  3.408E-02   351.93  35.600  5.989E-01 Pb214 
568.84        4. 202.22   1.32  2.435E-02   569.50   9.300    PBC<MDA Pa234 

187 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.36      136.  10.14   1.15  2.394E-02   583.19  85.000  2.159E-01 Tl208 
609.34      171.   9.72   1.08  2.322E-02   609.31  45.490  5.161E-01 Bi214 
727.13       36.  26.27   0.65  2.051E-02   727.33   6.650  8.881E-01 Bi212 
778.82        2. 328.51   1.49  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.61        4. 139.92   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.49       20.  35.36   1.55  1.823E-02   860.53  12.400  2.948E-01 Tl208 
883.39        1. 505.19   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
910.84       94.  12.72   1.53  1.750E-02   911.20  26.200  6.867E-01 Ac228 
964.76       15.  64.01   1.62  1.681E-02   964.08  14.500  2.046E-01 Eu152 
969.28       48.  21.47   0.74  1.675E-02   968.96  15.900  6.018E-01 Ac228 

1120.51       54.  15.99   0.30  1.507E-02  1120.29  14.910  8.066E-01 Bi214 
1273.84        2. 251.98   1.79  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1407.66        3. 188.41   1.84  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.84      343.   5.53   1.87  1.229E-02  1460.82  10.550  8.826E+00 K40   
1621.47        4.  99.12   1.91  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.40       27.  19.08   1.93  1.048E-02  1764.49  15.310  5.627E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.12    74.48       122.        73. 2.659E+03   50.94   0.511  -      s 
308.48    77.07       112.       127. 4.351E+03   30.32   0.625  -        
359.44    89.82        98.        43. 1.149E+03   73.18   0.331  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    258.49    64.56        62.        19.     0.007   127.07   0.797s
Th-234    370.49    92.59       100.        28.     0.011   106.29   0.832D
U-235     373.54    93.35       123.        36.     0.013    93.71   0.832D
Ac-228    373.54    93.35       122.         9.     0.004   335.33   0.833D
Eu-152    486.75   121.68        97.         8.     0.003   375.08   0.866s
Pa-234    524.37   131.09        94.        14.     0.005   197.92   0.877s
U-235     574.86   143.72       123.        -5.    -0.002   612.50   0.891s
U-235     653.79   163.47       111.         6.     0.002   490.97   0.913s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     744.45   186.15       100.        42.     0.016    74.27   0.938 
Ra-226    744.81   186.24        74.        44.     0.016    66.04   0.764 
U-235     819.98   205.05       100.       -12.    -0.005   235.81   0.960s
Pb-212    954.59   238.73        97.       344.     0.127    13.95   0.886 
Pb-214    966.79   241.78        82.        63.     0.023    52.37   0.389s
Tl-208   1109.85   277.57        45.        24.     0.009    98.02   0.738s
Pb-214   1180.43   295.22        49.       141.     0.052    22.72   1.100 
Pb-212   1201.69   300.54        49.        33.     0.012    74.13   0.609s
Ac-228   1352.20   338.19        27.        91.     0.034    27.99   1.240s
Eu-152   1373.06   343.41        39.        -4.    -0.002   441.43   1.108s
Pb-214   1407.04   351.91        64.       218.     0.081    18.25   1.081 
Pa-234   2274.33   568.84        29.         4.     0.001   404.44   1.322s
Tl-208   2332.39   583.36        22.       132.     0.049    20.27   1.150 
Bi-214   2436.27   609.34        37.       164.     0.061    19.43   1.076s
Eu-154   2898.29   724.87        53.       -10.    -0.004   226.03   1.451s
Bi-212   2907.31   727.13        25.        36.     0.013    52.55   0.647s
Eu-152   3114.06   778.82        22.         2.     0.001   657.01   1.493s
Bi-212   3141.21   785.61        21.         4.     0.002   279.84   1.498s
Tl-208   3440.70   860.49        15.        20.     0.007    70.72   1.552s
Eu-154   3493.90   873.79        23.        -4.    -0.002   348.14   1.561s
Pa-234   3523.11   881.09        33.        -6.    -0.002   305.74   1.566s
Pa-234   3532.28   883.39        25.         1.     0.001  1010.37   1.568s
Ac-228   3642.08   910.84        14.        94.     0.035    25.44   1.530s
Eu-152   3857.78   964.76        38.        15.     0.006   128.02   1.622s
Ac-228   3875.85   969.28        19.        48.     0.018    42.95   0.735s
Eu-154   3984.99   996.56        26.        -6.    -0.002   270.90   1.642s
Eu-154   4016.23  1004.37        26.        -3.    -0.001   587.56   1.647s
Eu-152   4436.23  1109.35        22.        -5.    -0.002   265.67   1.709s
Bi-214   4480.88  1120.51         6.        54.     0.020    31.98   0.302s
Co-60    4692.49  1173.40        23.        -3.    -0.001   534.97   1.741s
Eu-154   5094.39  1273.84        15.         2.     0.001   503.97   1.789s
Eu-152   5629.91  1407.66        14.         3.     0.001   376.82   1.843s
K-40     5842.74  1460.84        23.       343.     0.127    11.06   1.870 
Bi-212   6485.69  1621.47         6.         4.     0.001   198.24   1.905s
Bi-214   7057.90  1764.40         6.        27.     0.010    38.16   1.932s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7670E-01                                      5.12E+12             
911.20 6.867E-01  (  6.221E-02 1.27E+01 2.62E+01 G  
968.96 6.018E-01  (  1.267E-01 2.15E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 7.583E-01 @(  1.015E-01 1.40E+01 1.14E+01 G  

Energy duplication    
93.35 1.956E-01 -   5.302E-01 1.68E+02 4.10E+00 XA 

Bi-212   N   8.4410E-01                                      5.12E+12             
727.33 8.881E-01  (P 2.825E-01 2.63E+01 6.65E+00 G  
785.37 6.625E-01 ?(P 1.667E+00 1.40E+02 1.11E+00 G  

1620.74 7.840E-01 ?(  1.106E+00 9.91E+01 1.51E+00 G  

Bi-214   N   5.2785E-01                                      5.84E+05             
609.31 5.161E-01 @(P 4.495E-02 9.72E+00 4.55E+01 G  

1120.29 8.066E-01 +   8.175E-02 1.60E+01 1.49E+01 G  
1764.49 5.627E-01 ?(P 1.171E-01 1.91E+01 1.53E+01 G  

Co-60    T   2.0380E-04                                      1.93E+03             
1332.49 2.038E-04 %(  2.262E-02 6.75E+03 1.00E+02 G  
1173.23-6.030E-03 +   2.585E-02 2.67E+02 9.98E+01 G  

Cs-137   I   3.4507E-04                                      1.10E+04             
661.66 3.451E-04 %(  2.282E-02 4.02E+03 8.50E+01 G  

Eu-152   I   4.0958E-02                                      4.94E+03             
344.28-1.498E-02 ?(  5.308E-02 2.21E+02 2.66E+01 G  
121.78 1.843E-02 ?(  5.587E-02 1.88E+02 2.84E+01 G  
778.90 2.725E-02 ?(  1.441E-01 3.29E+02 1.30E+01 G  
964.08 2.046E-01 ?(  1.973E-01 6.40E+01 1.45E+01 G  

1112.08-8.645E-02 &   1.787E-01 1.33E+02 1.34E+01 G  
1408.01 3.770E-02 &(  1.113E-01 1.88E+02 2.09E+01 G  

Eu-154   I  -6.2125E-02                                      3.14E+03             
873.18-6.213E-02 ?(  1.708E-01 1.74E+02 1.22E+01 G  
123.07 0.000E+00 +   4.283E-02 1.00E+03 4.04E+01 G  

1274.43 1.587E-02 +   6.355E-02 2.52E+02 3.49E+01 G  
723.30-7.739E-02 +   1.381E-01 1.13E+02 2.00E+01 G  

1004.72-2.901E-02 +   1.371E-01 2.94E+02 1.79E+01 G  
996.25-1.092E-01 +   2.315E-01 1.35E+02 1.05E+01 G  

K-40     N   8.8261E+00                                      4.57E+11             
1460.82 8.826E+00  (P 2.844E-01 5.53E+00 1.06E+01 G  

Pa-234   N   4.7199E-02                                      1.63E+12             
131.30 5.296E-02 &(  8.322E-02 9.90E+01 1.82E+01 G  
569.50 5.692E-02 ?(  1.836E-01 2.02E+02 9.30E+00 G  
946.00 1.007E-03 %   1.504E-01 9.07E+03 1.35E+01 G  
880.52-9.788E-02 +   2.368E-01 1.53E+02 1.05E+01 G  
883.24 2.707E-02 &(  2.222E-01 5.05E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.0436E-01                                      5.12E+12             
238.63 6.044E-01  (P 4.037E-02 6.97E+00 4.36E+01 G  
300.09 9.018E-01 + P 4.528E-01 3.71E+01 3.18E+00 G  

Pb-214   N   6.2801E-01                                      5.84E+05             
351.93 5.989E-01  (P 5.119E-02 9.13E+00 3.56E+01 G  
295.22 6.663E-01  (P 7.708E-02 1.14E+01 1.84E+01 G  
242.00 6.737E-01  (  2.236E-01 2.62E+01 7.27E+00 G  

Ra-226   N   8.4245E-01                                      5.84E+05             
186.21 8.424E-01  (  3.883E-01 3.30E+01 3.56E+00 G  

Th-234   N   7.3522E-01                                      1.63E+12             
63.30 9.397E-01 ?(  9.165E-01 6.35E+01 3.75E+00 G  
92.59 5.587E-01  (  4.576E-01 5.31E+01 4.34E+00 G  

Tl-208   N   2.1586E-01                                      5.12E+12             
583.19 2.159E-01  (P 1.796E-02 1.01E+01 8.50E+01 G  
277.37 3.006E-01 + P 1.987E-01 4.90E+01 6.60E+00 G  
860.53 2.948E-01 +   1.330E-01 3.54E+01 1.24E+01 G  

U-235    N   4.0335E-02                                      2.57E+11             
143.77-3.126E-02 &(  1.561E-01 3.06E+02 1.09E+01 G  
205.32-1.758E-01 +   3.314E-01 1.18E+02 5.02E+00 G  
163.36 8.050E-02 ?(  3.212E-01 2.45E+02 5.08E+00 G  
185.72 5.050E-02 &(  2.810E-02 3.71E+01 5.70E+01 G  

Energy duplication    
93.35 5.259E-01     3.793E-01 4.69E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514_006.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       123.        36.     0.013    93.71   5.259E-01   
Eu-152     121.68        97.         8.     0.003   375.08   1.843E-02   
Pa-234     131.09        94.        14.     0.005   197.92   5.296E-02   
U-235      143.72       123.        -5.    -0.002   612.50  -3.126E-02   
U-235      163.47       111.         6.     0.002   490.97   8.050E-02   
U-235      186.15       100.        42.     0.016    74.27   5.050E-02   
U-235      205.05       100.       -12.    -0.005   235.81  -1.758E-01   
Eu-152     343.41        39.        -4.    -0.002   441.43  -1.498E-02   
Pa-234     568.84        29.         4.     0.001   404.44   5.692E-02   
Eu-154     724.87        53.       -10.    -0.004   226.03  -7.739E-02   
Eu-152     778.82        22.         2.     0.001   657.01   2.725E-02   
Eu-154     873.79        23.        -4.    -0.002   348.14  -6.213E-02   
Pa-234     881.09        33.        -6.    -0.002   305.74  -9.788E-02   
Pa-234     883.39        25.         1.     0.001  1010.37   2.707E-02   
Eu-152     964.76        38.        15.     0.006   128.02   2.046E-01   
Eu-154     996.56        26.        -6.    -0.002   270.90  -1.092E-01   
Eu-154    1004.37        26.        -3.    -0.001   587.56  -2.901E-02   
Eu-152    1109.35        22.        -5.    -0.002   265.67  -8.645E-02   
Co-60     1173.40        23.        -3.    -0.001   534.97  -6.030E-03   
Eu-154    1273.84        15.         2.     0.001   503.97   1.587E-02   
Eu-152    1407.66        14.         3.     0.001   376.82   3.770E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7670E-01    6.7670E-01   1.2909E-01    1.3806E-01  6.221E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.6307E-01    1.6308E-01  1.628E-01
Bi-212       8.4410E-01    8.4410E-01   4.7581E-01    4.7777E-01  2.825E-01
Bi-214       5.2782E-01    5.2785E-01   1.0720E-01    1.0980E-01  4.495E-02
Co-60  #A    2.0138E-04    2.0380E-04   2.7500E-02    2.7500E-02  2.262E-02
Cs-137 #A    3.4434E-04    3.4507E-04   2.7744E-02    2.7744E-02  2.282E-02
Eu-152 #A    4.0768E-02    4.0958E-02   5.2435E-02    5.2472E-02  5.308E-02
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Eu-154 #A   -6.1671E-02   -6.2125E-02   2.1628E-01    2.1630E-01  1.708E-01
K-40         8.8261E+00    8.8261E+00   1.0194E+00    1.1114E+00  2.844E-01
Pa-234 #A    4.7199E-02    4.7199E-02   9.3415E-02    9.4149E-02  8.322E-02
Pb-212       6.0436E-01    6.0436E-01   8.5354E-02    9.5903E-02  4.037E-02
Pb-214       6.2798E-01    6.2801E-01   1.1703E-01    1.2065E-01  5.119E-02
Ra-226       8.4241E-01    8.4245E-01   5.5637E-01    5.5845E-01  3.883E-01
Th-234  A    7.3522E-01    7.3522E-01   6.0900E-01    6.1295E-01  9.165E-01
Tl-208       2.1586E-01    2.1586E-01   4.5135E-02    4.7201E-02  1.796E-02
U-235  #A    4.0335E-02    4.0335E-02   2.9955E-02    3.0055E-02  1.561E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.317E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.3165379E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-35                Received:        04/11/13                      
Lab ID:          244653-012                    Prepared:        04/12/13 11:12                
Matrix:          Soil                          Analyzed:        05/14/13 16:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   313.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.008938 U       0.1724         0.1414            0.9     
Bismuth-212                          1.318            0.5534         0.2567                    
Bismuth-214                          0.5865           0.1007         0.04219                   
Cesium-137                          -0.004528 U       0.02832        0.02287           0.07    
Cobalt-60                            0.004810 U       0.01377        0.02225           0.03    
Europium-152                         0.06277          0.06322        0.06257           0.1     
Europium-154                         0.04012 U        0.03163        0.1468            0.2     
Lead-212                             0.7169           0.09305        0.04382                   
Lead-214                             0.7850           0.1192         0.05181                   
Potassium-40                         9.787            1.030          0.2760                    
Protactinium-234                    -0.05400 U        0.1504         0.1216                    
Radium-226 (By Bismuth-214)          0.5865           0.1007         0.04219           0.2     
Thallium-208                         0.2745           0.04943        0.01689                   
Thorium-232 (By Actinium-228)        0.9296           0.1441         0.05296           0.9     
Thorium-234                          0.5646 U         0.3934         1.573                     
Uranium-235                          0.1311 U         0.2016         0.1595            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-012                   Client ID : 12-PE-E0804-35        

Seqnum : 1523193436006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130514_006                                Batch         : 197298                       Time      : 14-MAY-2013 16:52     

Cal    : 14-MAY-2013 08:06:58,29-APR-2013 08:26:15     Caldate       : 14-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 313.57 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.008938         0.1414      0.9      .17238           .17238           0.0063       u        

Bismuth-212                         1.318             0.2567               .55336           .55746           0.049        u        

Bismuth-214                         0.5865            0.04219              .1007            .10409           -0.012       u        

Cesium-137                          -0.004528         0.02287     0.07     .02832           .028321          -0.00061     u        

Cobalt-60                           0.004810          0.02225     0.03     .013773          .013775          0            u        

Europium-152                        0.06277           0.06257     0.1      .063222          .063294          0.020        u        

Europium-154                        0.04012           0.1468      0.2      .031626          .031694          0.059        u        

Lead-212                            0.7169            0.04382              .093045          .10653           -0.018       u        

Lead-214                            0.7850            0.05181              .11923           .12475           0.0035       u        

Potassium-40                        9.787             0.2760               1.0304           1.1414           -0.31        u        

Protactinium-234                    -0.05400          0.1216               .15035           .15095           0.053        u        

Radium-226 (By Bismuth-214)         0.5865            0.04219     0.2      .1007            .10409           -0.012       u        

Thallium-208                        0.2745            0.01689              .049425          .052453          0.00029      u        

Thorium-232 (By Actinium-228)       0.9296            0.05296     0.9      .1441            .15902           0.035        u        

Thorium-234                         0.5646            1.573                .39344           .39704           -0.0021      u        

Uranium-235                         0.1311            0.1595      0.18     .20164           .2018            0.013        u        

u=use  

Page 1 of 1                                                                                                           1523193436006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-35          
Sample Description: 244653-012, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130514_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:05           Live Time: 2700   sec

Acquisition Time: 5/14/2013 16:52:16        Real Time: 2703   sec
Analysis Time: 5/14/2013 17:37           Dead Time: 0.13   %

Analysis Quantity: 3.136E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.296E-01      1.441E-01      1.590E-01      5.296E-02
Am-241    #AB   -8.938E-03      1.724E-01      1.724E-01      1.414E-01
Bi-212           1.318E+00      5.534E-01      5.575E-01      2.567E-01
Bi-214           5.865E-01      1.007E-01      1.041E-01      4.219E-02
Co-60     #AB    4.810E-03      1.377E-02      1.377E-02      2.225E-02
Cs-137    #AB   -4.528E-03      2.832E-02      2.832E-02      2.287E-02
Eu-152    #      6.277E-02      6.322E-02      6.329E-02      6.257E-02
Eu-154    #AB    4.012E-02      3.163E-02      3.169E-02      1.468E-01
K-40             9.787E+00      1.030E+00      1.141E+00      2.760E-01
Pa-234    #AB   -5.400E-02      1.504E-01      1.509E-01      1.216E-01
Pb-212           7.169E-01      9.304E-02      1.065E-01      4.382E-02
Pb-214           7.850E-01      1.192E-01      1.248E-01      5.181E-02
Ra-226     AB    2.873E-01      5.887E-01      5.890E-01      4.692E-01
Th-234    #AB    5.646E-01      3.934E-01      3.970E-01      1.573E+00
Tl-208           2.745E-01      4.942E-02      5.245E-02      1.689E-02
U-235      AB    1.311E-01      2.016E-01      2.018E-01      1.595E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.549E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:37:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

Sample description                                             
244653-012, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130514_006.An1

Acquisition information
Start time:                 5/14/2013 16:52:16
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1357E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1357E+02) = 

8.6191E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

197 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:37:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0876

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.58       81.  24.35   0.85  2.581E-02
77.03      161.  12.42   0.85  2.758E-02
86.98       67.  26.17   0.70  3.386E-02
93.01       63.  31.17   0.59  3.718E-02    92.59   4.343  1.264E+00 Th234 

93.35   5.760  9.435E-01 U235  
93.35   4.100  1.325E+00 Ac228 

93.12       62.  30.04   0.87  3.718E-02    92.59   4.343  1.230E+00 Th234 
93.35   5.760  9.181E-01 U235  
93.35   4.100  1.290E+00 Ac228 
92.59   4.343  1.230E+00 Th234 

93.14       55.  34.85   0.87  3.682E-02    92.59   4.343  1.104E+00 Th234 
93.35   5.760  8.244E-01 U235  
93.35   4.100  1.158E+00 Ac228 

143.88       22.  76.91   0.92  4.800E-02   143.77  10.940    PBC<MDA U235  
160.97        2. 544.74   0.94  4.789E-02   163.36   5.080    PBC<MDA U235  
185.71       55.  27.96   0.96  4.662E-02   185.72  57.000  6.615E-02 U235  
186.20       15. 102.47   0.96  4.658E-02   186.21   3.555    PBC<MDA Ra226 
238.61      419.   6.37   0.98  4.202E-02   238.63  43.600  7.169E-01 Pb212 
241.62       67.  26.66   0.96  4.172E-02   242.00   7.268  7.048E-01 Pb214 
277.34       31.  44.48   1.05  3.864E-02   277.37   6.600  3.907E-01 Tl208 
295.17      132.  13.29   1.16  3.721E-02   295.22  18.414  5.975E-01 Pb214 
299.68       44.  30.53   0.77  3.683E-02   300.09   3.180  1.196E+00 Pb212 
338.42      121.  14.70   1.07  3.412E-02   338.32  11.400  9.915E-01 Ac228 
351.97      305.   7.40   1.07  3.324E-02   351.93  35.600  8.013E-01 Pb214 
583.19      172.   9.00   0.73  2.357E-02   583.19  85.000  2.745E-01 Tl208 
609.36      203.   8.08   1.59  2.287E-02   609.31  45.490  5.865E-01 Bi214 
720.07       13.  39.41   1.45  2.033E-02   723.30  20.050  1.025E-01 Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
723.30  20.050  1.025E-01 Eu154 

727.60       55.  21.00   0.68  2.025E-02   727.33   6.650  1.313E+00 Bi212 
785.79        9.  86.87   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.37       14.  55.08   1.55  1.803E-02   860.53  12.400  2.015E-01 Tl208 
883.24        1. 801.74   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.27      131.   9.53   1.43  1.732E-02   911.20  26.200  9.186E-01 Ac228 
964.40        9. 100.56   1.63  1.664E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.262E-01 Eu152 
968.98       75.  14.90   1.01  1.658E-02   968.96  15.900  9.032E-01 Ac228 

1005.40        1. 870.50   1.66  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  7.764E-03 Eu154 

1110.60        6.  99.32   1.73  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  8.933E-02 Eu152 

1120.25       61.  14.81   0.41  1.494E-02  1120.29  14.910  8.699E-01 Bi214 
1173.10        4. 143.19   1.77  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1408.39       10.  58.30   1.90  1.255E-02  1408.01  20.850  1.199E-01 Eu152 

1408.01  20.850  1.199E-01 Eu152 
1460.96      406.   5.25   1.63  1.219E-02  1460.82  10.550  9.593E+00 K40   
1620.85        4.  94.43   2.01  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.62       22.  22.62   2.07  1.039E-02  1764.49  15.310  4.313E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.63    74.63       169.        65. 2.503E+03   63.47   0.811  -        
308.42    77.08       189.       130. 4.714E+03   37.76   0.877  -        
347.99    86.98       113.        67. 1.970E+03   52.33   0.697  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    247.33    61.79        84.        -1.    -0.001  1928.71   0.834s
Th-234    372.58    93.14       158.        55.     0.020    69.69   0.869s
U-235     373.45    93.35       140.        62.     0.023    60.08   0.870D
Ac-228    373.45    93.35       142.        63.     0.023    62.33   0.588D
Eu-154    491.13   122.80       148.        -4.    -0.001   946.30   0.900s
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:37:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    524.78   131.22       198.       -15.    -0.005   278.42   0.909s
U-235     575.37   143.88       127.        22.     0.008   153.82   0.921s
U-235     643.68   160.97        75.         2.     0.001  1089.48   0.941s
U-235     742.58   185.72       112.        55.     0.020    55.91   0.964D
Ra-226    744.54   186.21       109.        15.     0.006   204.95   0.964D
U-235     824.75   206.28       153.        -6.    -0.002   624.13   0.983s
Pb-212    953.97   238.61       117.       411.     0.152    12.74   0.977 
Pb-214    965.97   241.62       105.        67.     0.025    53.32   0.958 
Tl-208   1108.74   277.34        81.        31.     0.012    88.96   1.054s
Pb-214   1180.02   295.17        65.       128.     0.047    26.57   1.162 
Pb-212   1198.05   299.68        56.        44.     0.016    61.06   0.766s
Ac-228   1352.89   338.42        62.       121.     0.045    29.40   1.066 
Eu-152   1379.10   344.98        56.        -8.    -0.003   262.32   1.118s
Pb-214   1407.05   351.97        68.       297.     0.110    14.79   1.074 
Pa-234   2278.49   569.95        44.        -4.    -0.001   511.54   1.320s
Tl-208   2331.45   583.19        21.       172.     0.064    18.01   0.730s
Bi-214   2436.08   609.36        35.       191.     0.071    16.15   1.592 
Cs-137   2649.97   662.85        32.        -3.    -0.001   625.48   1.397s
Eu-154   2878.81   720.07         7.        13.     0.005    78.83   1.447s
Bi-212   2908.91   727.60        22.        55.     0.021    42.00   0.676s
Bi-212   3141.64   785.79        26.         9.     0.003   173.73   1.496 
Tl-208   3439.92   860.37        23.        14.     0.005   110.16   1.553s
Eu-154   3508.01   877.39        18.        -1.     0.000  1190.88   1.562s
Pa-234   3531.40   883.24        18.         1.     0.000  1603.48   1.569s
Ac-228   3643.52   911.27        10.       131.     0.048    19.07   1.426 
Pa-234   3781.92   945.87        24.        -3.    -0.001   428.01   1.615s
Eu-152   3856.04   964.40        41.         9.     0.004   201.11   1.627s
Ac-228   3874.37   968.98        14.        75.     0.028    29.80   1.010s
Eu-154   4020.06  1005.40        18.         1.     0.000  1741.00   1.656s
Eu-152   4440.97  1110.60        13.         6.     0.002   198.64   1.727s
Bi-214   4479.59  1120.25         9.        61.     0.022    29.61   0.406s
Co-60    4691.04  1173.10        17.         4.     0.002   286.37   1.766s
Eu-152   5632.64  1408.39        11.        10.     0.004   116.61   1.902s
K-40     5842.99  1460.94        23.       394.     0.146    10.04   1.634 
Bi-212   6483.15  1620.85         7.         4.     0.002   188.87   2.006s
Bi-214   7058.79  1764.62         6.        22.     0.008    45.24   2.067s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:37:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.2956E-01                                      5.12E+12             
911.20 9.186E-01  (P 5.296E-02 9.53E+00 2.62E+01 G  
968.96 9.032E-01  (  1.071E-01 1.49E+01 1.59E+01 G  
338.32 9.915E-01  (P 1.508E-01 1.47E+01 1.14E+01 G  

Energy duplication    
93.35 1.325E+00 +   5.808E-01 3.12E+01 4.10E+00 XA 

Am-241   I  -8.9375E-03                                      1.58E+05             
59.54-8.937E-03 ?(  1.414E-01 9.64E+02 3.59E+01 G  

Bi-212   N   1.3177E+00                                      5.12E+12             
727.33 1.313E+00  (  2.567E-01 2.10E+01 6.65E+00 G  
785.37 1.345E+00  (  1.777E+00 8.69E+01 1.11E+00 G  

1620.74 8.450E-01 -   1.138E+00 9.44E+01 1.51E+00 G  

Bi-214   N   5.8647E-01                                      5.84E+05             
609.31 5.865E-01  (P 4.219E-02 8.08E+00 4.55E+01 G  

1120.29 8.699E-01 + P 1.020E-01 1.48E+01 1.49E+01 G  
1764.49 4.313E-01 - P 1.163E-01 2.26E+01 1.53E+01 G  

Co-60    T   4.8095E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.225E-02 1.00E+03 1.00E+02 G  
1173.23 9.625E-03 ?(  2.138E-02 1.43E+02 9.98E+01 G  

Cs-137   I  -4.5277E-03                                      1.10E+04             
661.66-4.528E-03 ?(  2.287E-02 3.13E+02 8.50E+01 G  

Eu-152   I   6.2769E-02                                      4.94E+03             
344.28-3.001E-02 ?(  6.257E-02 1.31E+02 2.66E+01 G  
121.78 0.000E+00 +   7.349E-02 1.00E+03 2.84E+01 G  
778.90-2.449E-04 %   1.464E-01 3.63E+04 1.30E+01 G  
964.08 1.262E-01 ?(  1.979E-01 1.01E+02 1.45E+01 G  

1112.08 8.933E-02 ?(  1.323E-01 9.93E+01 1.34E+01 G  
1408.01 1.199E-01 ?(  9.633E-02 5.83E+01 2.09E+01 G  

Eu-154   I   4.0120E-02                                      3.14E+03             
873.18-1.517E-02 ?(  1.468E-01 5.95E+02 1.22E+01 G  
123.07-6.314E-03 +   4.892E-02 4.73E+02 4.04E+01 G  

1274.43 0.000E+00 +   8.224E-02 1.00E+03 3.49E+01 G  
723.30 1.025E-01 ?(  4.728E-02 3.94E+01 2.00E+01 G  

1004.72 7.764E-03 ?(  1.103E-01 8.71E+02 1.79E+01 G  
996.25-4.322E-03 %   2.183E-01 3.07E+03 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/14/2013 17:37:26
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.7867E+00                                      4.57E+11             
1460.82 9.787E+00  (P 2.760E-01 5.02E+00 1.06E+01 G  

Pa-234   N  -5.4001E-02                                      1.63E+12             
131.30-5.400E-02 ?(  1.216E-01 1.39E+02 1.82E+01 G  
569.50-5.379E-02 +   2.220E-01 2.56E+02 9.30E+00 G  
946.00-4.688E-02 +   1.598E-01 2.14E+02 1.35E+01 G  
880.52 4.236E-04 &   1.477E-01 2.12E+04 1.05E+01 G  
883.24 1.395E-02 +   1.823E-01 8.02E+02 9.70E+00 G  

Pb-212   N   7.1690E-01                                      5.12E+12             
238.63 7.169E-01  (P 4.382E-02 6.37E+00 4.36E+01 G  
300.09 1.196E+00 + P 4.757E-01 3.05E+01 3.18E+00 G  

Pb-214   N   7.8496E-01                                      5.84E+05             
351.93 8.013E-01  (P 5.181E-02 7.40E+00 3.56E+01 G  
295.22 5.975E-01 - P 8.737E-02 1.33E+01 1.84E+01 G  
242.00 7.048E-01  (P 2.515E-01 2.67E+01 7.27E+00 G  

Ra-226   N   2.8726E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.873E-01 }(  4.692E-01 1.02E+02 3.56E+00 G  

Th-234   N   5.6455E-01                                      1.63E+12             
63.30-6.054E-02 &(  1.573E+00 1.58E+03 3.75E+00 G  
92.59 1.104E+00 *(  5.849E-01 3.48E+01 4.34E+00 G  

Tl-208   N   2.7450E-01                                      5.12E+12             
583.19 2.745E-01  (  1.689E-02 9.00E+00 8.50E+01 G  
277.37 3.907E-01 +   2.621E-01 4.45E+01 6.60E+00 G  
860.53 2.015E-01 -   1.601E-01 5.51E+01 1.24E+01 G  

U-235    N   1.3109E-01                                      2.57E+11             
143.77 1.311E-01 ?(  1.595E-01 7.69E+01 1.09E+01 G  
205.32-8.002E-02 -   4.077E-01 3.12E+02 5.02E+00 G  
163.36 2.974E-02 &   2.649E-01 5.45E+02 5.08E+00 G  
185.72 6.615E-02 }   2.957E-02 2.80E+01 5.70E+01 G  

Energy duplication    
93.35 9.181E-01     4.116E-01 3.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.79        84.        -1.    -0.001  1928.71  -8.937E-03   
Th-234      93.14       158.        55.     0.020    69.69   1.104E+00   
Eu-154     122.80       148.        -4.    -0.001   946.30  -6.314E-03   
Pa-234     131.22       198.       -15.    -0.005   278.42  -5.400E-02   
Eu-152     344.98        56.        -8.    -0.003   262.32  -3.001E-02   
Pa-234     569.95        44.        -4.    -0.001   511.54  -5.379E-02   
Cs-137     662.85        32.        -3.    -0.001   625.48  -4.528E-03   
Eu-154     720.07         7.        13.     0.005    78.83   1.025E-01   
Eu-154     877.39        18.        -1.     0.000  1190.88  -1.517E-02   
Pa-234     883.24        18.         1.     0.000  1603.48   1.395E-02   
Pa-234     945.87        24.        -3.    -0.001   428.01  -4.688E-02   
Eu-152     964.40        41.         9.     0.004   201.11   1.262E-01   
Eu-154    1005.40        18.         1.     0.000  1741.00   7.764E-03   
Eu-152    1110.60        13.         6.     0.002   198.64   8.933E-02   
Co-60     1173.10        17.         4.     0.002   286.37   9.625E-03   
Eu-152    1408.39        11.        10.     0.004   116.61   1.199E-01   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.2956E-01    9.2956E-01   1.4410E-01    1.5902E-01  5.296E-02
Am-241 #A   -8.9362E-03   -8.9375E-03   1.7238E-01    1.7238E-01  1.414E-01
Bi-212       1.3177E+00    1.3177E+00   5.5336E-01    5.5746E-01  2.567E-01
Bi-214       5.8645E-01    5.8647E-01   1.0070E-01    1.0409E-01  4.219E-02
Co-60  #A    4.7523E-03    4.8095E-03   1.3773E-02    1.3775E-02  2.225E-02
Cs-137 #A   -4.5182E-03   -4.5277E-03   2.8320E-02    2.8321E-02  2.287E-02
Eu-152 #C    6.2477E-02    6.2769E-02   6.3222E-02    6.3294E-02  6.257E-02
Eu-154 #A    3.9827E-02    4.0120E-02   3.1626E-02    3.1694E-02  1.468E-01
K-40         9.7867E+00    9.7867E+00   1.0304E+00    1.1414E+00  2.760E-01
Pa-234 #A   -5.4001E-02   -5.4001E-02   1.5035E-01    1.5095E-01  1.216E-01
Pb-212       7.1690E-01    7.1690E-01   9.3045E-02    1.0653E-01  4.382E-02
Pb-214       7.8493E-01    7.8496E-01   1.1923E-01    1.2475E-01  5.181E-02
Ra-226  A    2.8725E-01    2.8726E-01   5.8873E-01    5.8896E-01  4.692E-01
Th-234 #A    5.6455E-01    5.6455E-01   3.9344E-01    3.9704E-01  1.573E+00
Tl-208       2.7450E-01    2.7450E-01   4.9425E-02    5.2453E-02  1.689E-02
U-235   A    1.3109E-01    1.3109E-01   2.0164E-01    2.0180E-01  1.595E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2035.6 keV)     1.440E+01  pCi/g         
Total Decayed Activity (  205.1 to  2035.6 keV) 1.4396719E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-36                Received:        04/11/13                      
Lab ID:          244653-013                    Prepared:        04/12/13 11:19                
Matrix:          Soil                          Analyzed:        05/15/13 07:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.79 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.1056 U         0.2131         0.1699            0.9     
Bismuth-212                          0.4985           0.5811         0.2942                    
Bismuth-214                          0.3264           0.08960        0.04551                   
Cesium-137                           0.006581 U       0.02683        0.02136           0.07    
Cobalt-60                            0.001596 U       0.03509        0.02872           0.03    
Europium-152                         0.02068 U        0.03822        0.06708           0.1     
Europium-154                        -0.09220 U        0.2331         0.1818            0.2     
Lead-212                             0.4031           0.07647        0.04079                   
Lead-214                             0.4994           0.09493        0.04487                   
Potassium-40                        10.99             1.124          0.3060                    
Protactinium-234                     0.01906 U        0.07812        0.08630                   
Radium-226 (By Bismuth-214)          0.3264           0.08960        0.04551           0.2     
Thallium-208                         0.1628           0.04020        0.01626                   
Thorium-232 (By Actinium-228)        0.5987           0.1360         0.06294           0.9     
Thorium-234                          0.7735 U         0.7459         1.297                     
Uranium-235                          0.1185 U         0.1767         0.1426            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-013                   Client ID : 12-PE-E0804-36        

Seqnum : 1523194843003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130515_003                                Batch         : 197298                       Time      : 15-MAY-2013 07:57     

Cal    : 15-MAY-2013 07:34:35,29-APR-2013 08:26:15     Caldate       : 15-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303.79 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.1056           0.1699      0.9      .2131            .21324           0.0063       u        

Bismuth-212                         0.4985            0.2942               .58111           .58167           0.049        u        

Bismuth-214                         0.3264            0.04551              .089601          .090794          -0.012       u        

Cesium-137                          0.006581          0.02136     0.07     .026826          .026828          -0.00061     u        

Cobalt-60                           0.001596          0.02872     0.03     .035094          .035094          0            u        

Europium-152                        0.02068           0.06708     0.1      .038224          .038237          0.020        u        

Europium-154                        -0.09220          0.1818      0.2      .23311           .23316           0.059        u        

Lead-212                            0.4031            0.04079              .076468          .08184           -0.018       u        

Lead-214                            0.4994            0.04487              .094929          .09776           0.0035       u        

Potassium-40                        10.99             0.3060               1.1239           1.2517           -0.31        u        

Protactinium-234                    0.01906           0.08630              .078118          .078262          0.053        u        

Radium-226 (By Bismuth-214)         0.3264            0.04551     0.2      .089601          .090794          -0.012       u        

Thallium-208                        0.1628            0.01626              .0402            .041527          0.00029      u        

Thorium-232 (By Actinium-228)       0.5987            0.06294     0.9      .13604           .14276           0.035        u        

Thorium-234                         0.7735            1.297                .74586           .74943           -0.0021      u        

Uranium-235                         0.1185            0.1426      0.18     .17672           .17686           0.013        u        

u=use  

Page 1 of 1                                                                                                           1523194843003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-36          
Sample Description: 244653-013, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130515_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:55           Live Time: 2700   sec

Acquisition Time: 5/15/2013 07:57:35        Real Time: 2703   sec
Analysis Time: 5/15/2013 08:42           Dead Time: 0.11   %

Analysis Quantity: 3.038E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.987E-01      1.360E-01      1.428E-01      6.294E-02
Am-241    #AB   -1.056E-01      2.131E-01      2.132E-01      1.699E-01
Bi-212    #      4.985E-01      5.811E-01      5.817E-01      2.942E-01
Bi-214    #      3.264E-01      8.960E-02      9.079E-02      4.551E-02
Co-60     #AB    1.596E-03      3.509E-02      3.509E-02      2.872E-02
Cs-137    #AB    6.581E-03      2.683E-02      2.683E-02      2.136E-02
Eu-152    #AB    2.068E-02      3.822E-02      3.824E-02      6.708E-02
Eu-154    #AB   -9.220E-02      2.331E-01      2.332E-01      1.818E-01
K-40             1.099E+01      1.124E+00      1.252E+00      3.060E-01
Pa-234    #AB    1.906E-02      7.812E-02      7.826E-02      8.630E-02
Pb-212           4.031E-01      7.647E-02      8.184E-02      4.079E-02
Pb-214           4.994E-01      9.493E-02      9.776E-02      4.487E-02
Ra-226    #AB    4.925E-02      4.398E-01      4.398E-01      3.586E-01
Th-234    #AB    7.735E-01      7.459E-01      7.494E-01      1.297E+00
Tl-208           1.628E-01      4.020E-02      4.153E-02      1.626E-02
U-235     #AB    1.185E-01      1.767E-01      1.769E-01      1.426E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.446E+01

Analyst: Chris Fluty
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Sample description                                             
244653-013, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130515_003.An1

Acquisition information
Start time:                 5/15/2013 07:57:35
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:34:35
Zero offset:          -0.095 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.840E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0379E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0379E+02) = 

8.8966E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1064

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.19       20.  79.05   0.82  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.039E+00 Th234 
77.13       92.  19.38   1.02  2.761E-02
92.34       26.  55.21   0.86  3.682E-02    92.59   4.343  5.442E-01 Th234 

93.35   5.760  4.062E-01 U235  
93.35   4.100  5.707E-01 Ac228 
92.59   4.343  5.442E-01 Th234 
93.35   5.760  4.062E-01 U235  

92.37       28.  45.60   0.86  3.718E-02    92.59   4.343  5.831E-01 Th234 
93.35   5.760  4.353E-01 U235  
93.35   4.100  6.115E-01 Ac228 

92.37       28.  45.60   0.86  3.718E-02    92.59   4.343  5.831E-01 Th234 
93.35   5.760  4.353E-01 U235  
93.35   4.100  6.115E-01 Ac228 

119.06        9. 109.73   0.89  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.334E-02 Eu152 

122.48       29.  47.07   0.90  4.618E-02   123.07  40.400  5.145E-02 Eu154 
123.07  40.400  5.145E-02 Eu154 

143.32       19.  74.60   0.92  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.218E-01 U235  

162.30        7. 167.06   0.94  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  9.922E-02 U235  

185.85       33.  46.72   0.97  4.662E-02   185.72  57.000  4.057E-02 U235  
185.72  57.000  4.057E-02 U235  

188.86        2. 446.58   0.97  4.658E-02   186.21   3.555    PBC<MDA Ra226 
205.36        9. 149.13   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.306E-01 U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.63      231.   9.17   0.88  4.202E-02   238.63  43.600  4.015E-01 Pb212 
241.74       41.  38.50   1.50  4.172E-02   242.00   7.268  4.503E-01 Pb214 
277.65        5. 254.56   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.25      102.  16.64   0.59  3.721E-02   295.22  18.414  4.715E-01 Pb214 
299.65       15.  44.57   0.81  3.683E-02   300.09   3.180  4.244E-01 Pb212 
338.36       65.  21.68   0.70  3.412E-02   338.32  11.400  5.490E-01 Ac228 
351.91      196.   9.12   1.05  3.324E-02   351.93  35.600  5.239E-01 Pb214 
583.09       99.  12.35   1.72  2.357E-02   583.19  85.000  1.628E-01 Tl208 
608.99      106.  12.33   1.65  2.287E-02   609.31  45.490  3.356E-01 Bi214 
661.62        4. 203.83   1.45  2.162E-02   661.66  84.990    PBC<MDA Cs137 
719.41        7.  74.62   1.50  2.033E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  5.974E-02 Eu154 
727.57       14.  58.28   1.50  2.025E-02   727.33   6.650  3.445E-01 Bi212 
785.69        3. 192.14   1.55  1.921E-02   785.37   1.110    PBC<MDA Bi212 
883.20        3. 204.92   1.62  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.10       89.  12.63   1.49  1.732E-02   911.20  26.200  6.475E-01 Ac228 
969.26       44.  22.14   1.68  1.658E-02   968.96  15.900  5.540E-01 Ac228 

1120.81       13.  49.62   1.78  1.494E-02  1120.29  14.910  1.850E-01 Bi214 
1407.58        5.  96.83   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  6.590E-02 Eu152 
1460.72      448.   4.90   1.99  1.219E-02  1460.82  10.550  1.099E+01 K40   
1620.85        6.  73.67   2.01  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.65       14.  30.45   2.05  1.039E-02  1764.49  15.310  2.990E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.57    77.13        99.        92. 3.339E+03   38.77   1.018  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.18    59.51       114.       -15.    -0.006   201.82   0.820s
Th-234    252.87    63.19       112.        20.     0.007   158.10   0.824s
Th-234    369.38    92.34        93.        26.     0.010   110.43   0.860 
U-235     373.40    93.35        69.        28.     0.010    91.19   0.861D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228    373.40    93.35        69.        28.     0.010    91.19   0.861D
Eu-152    476.12   119.06        46.         9.     0.003   219.46   0.894s
Eu-154    489.80   122.48        78.        29.     0.011    94.15   0.896s
U-235     573.10   143.32        95.        19.     0.007   149.19   0.920s
U-235     648.95   162.30        71.         7.     0.003   334.12   0.943s
U-235     743.06   185.85       100.        33.     0.012    93.43   0.968s
Ra-226    755.09   188.86        60.         2.     0.001   893.16   0.969s
U-235     821.03   205.36        85.         9.     0.003   298.26   0.991s
Pb-212    954.03   238.63        95.       223.     0.083    18.34   0.877 
Pb-214    966.43   241.74        86.        41.     0.015    77.00   1.501s
Tl-208   1109.98   277.65        65.         5.     0.002   509.12   1.071s
Pb-214   1180.32   295.25        66.        98.     0.036    33.28   0.589s
Pb-212   1197.91   299.65        22.        15.     0.006    89.15   0.807s
Ac-228   1352.63   338.36        50.        65.     0.024    43.36   0.703s
Eu-152   1376.05   344.22        61.        -5.    -0.002   471.02   1.142s
Pb-214   1406.80   351.91        48.       188.     0.070    18.24   1.048 
Tl-208   2331.06   583.09        18.        99.     0.037    24.69   1.719s
Bi-214   2434.61   608.99        38.       106.     0.039    24.66   1.654s
Cs-137   2645.08   661.62        26.         4.     0.001   407.66   1.446s
Eu-154   2876.17   719.41        11.         7.     0.003   149.23   1.498 
Bi-212   2908.81   727.57        27.        14.     0.005   116.57   1.502s
Bi-212   3141.27   785.69        21.         3.     0.001   384.27   1.549s
Eu-154   3488.29   872.45        26.        -6.    -0.002   252.84   1.616s
Pa-234   3531.29   883.20        16.         3.     0.001   409.84   1.624s
Ac-228   3642.89   911.10        14.        89.     0.033    25.25   1.493s
Ac-228   3875.55   969.26        26.        44.     0.016    44.27   1.685 
Eu-154   3990.74   998.06        17.        -3.    -0.001   412.85   1.703s
Eu-154   4018.01  1004.87        24.        -2.    -0.001   588.04   1.709s
Eu-152   4453.83  1113.80        25.        -1.     0.000  1368.08   1.777s
Bi-214   4481.86  1120.81        25.        13.     0.005    99.24   1.782s
Co-60    4695.27  1174.15        28.        -2.    -0.001   717.26   1.813s
Eu-154   5097.54  1274.67        24.        -3.    -0.001   461.83   1.867s
Eu-152   5629.50  1407.58        10.         5.     0.002   193.67   1.930s
K-40     5842.21  1460.72        26.       429.     0.159     9.79   1.992 
Bi-212   6483.24  1620.85         6.         6.     0.002   147.34   2.009s
Bi-214   7059.02  1764.65         8.        14.     0.005    60.90   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9874E-01                                      5.12E+12             
911.20 6.475E-01 *(P 6.294E-02 1.26E+01 2.62E+01 G  
968.96 5.540E-01 ?(  1.484E-01 2.21E+01 1.59E+01 G  
338.32 5.490E-01  (P 1.399E-01 2.17E+01 1.14E+01 G  

Energy duplication    
93.35 6.115E-01 &   4.185E-01 4.56E+01 4.10E+00 XA 

Am-241   I  -1.0559E-01                                      1.58E+05             
59.54-1.056E-01 ?(  1.699E-01 1.01E+02 3.59E+01 G  

Bi-212   N   4.9852E-01                                      5.12E+12             
727.33 3.445E-01 &(  2.942E-01 5.83E+01 6.65E+00 G  
785.37 5.376E-01 ?(  1.634E+00 1.92E+02 1.11E+00 G  

1620.74 1.148E+00 &(  1.155E+00 7.37E+01 1.51E+00 G  

Bi-214   N   3.2635E-01                                      5.84E+05             
609.31 3.356E-01 @(P 4.551E-02 1.23E+01 4.55E+01 G  

1120.29 1.850E-01 - P 1.736E-01 4.96E+01 1.49E+01 G  
1764.49 2.990E-01 ?(P 1.405E-01 3.04E+01 1.53E+01 G  

Co-60    T   1.5962E-03                                      1.93E+03             
1332.49 1.596E-03 &(  2.872E-02 1.10E+03 1.00E+02 G  
1173.23-4.889E-03 +   2.835E-02 3.59E+02 9.98E+01 G  

Cs-137   I   6.5806E-03                                      1.10E+04             
661.66 6.581E-03 ?(  2.136E-02 2.04E+02 8.50E+01 G  

Eu-152   I   2.0678E-02                                      4.94E+03             
344.28-1.762E-02 ?(  6.708E-02 2.36E+02 2.66E+01 G  
121.78 2.334E-02 ?(  4.024E-02 1.10E+02 2.84E+01 G  
778.90-8.322E-03 %   1.419E-01 1.04E+03 1.30E+01 G  
964.08-1.258E-02 &   2.506E-01 1.21E+03 1.45E+01 G  

1112.08-1.711E-02 +   1.908E-01 6.84E+02 1.34E+01 G  
1408.01 6.590E-02 ?(  9.376E-02 9.68E+01 2.09E+01 G  

Eu-154   I  -9.2197E-02                                      3.14E+03             
873.18-9.220E-02 ?(  1.818E-01 1.26E+02 1.22E+01 G  
123.07 5.145E-02 &   3.665E-02 4.71E+01 4.04E+01 G  

1274.43-2.169E-02 +   7.996E-02 2.31E+02 3.49E+01 G  
723.30 5.974E-02 +   6.382E-02 7.46E+01 2.00E+01 G  

1004.72-2.762E-02 +   1.305E-01 2.94E+02 1.79E+01 G  
996.25-5.790E-02 +   1.890E-01 2.06E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0986E+01                                      4.57E+11             
1460.82 1.099E+01  (P 3.060E-01 4.90E+00 1.06E+01 G  

Pa-234   N   1.9060E-02                                      1.63E+12             
131.30-1.861E-04 &(  8.630E-02 2.82E+04 1.82E+01 G  
569.50-5.834E-03 %   1.921E-01 2.00E+03 9.30E+00 G  
946.00-3.716E-03 %   1.486E-01 2.43E+03 1.35E+01 G  
880.52-8.242E-03 %   1.801E-01 1.33E+03 1.05E+01 G  
883.24 5.517E-02 ?(  1.784E-01 2.05E+02 9.70E+00 G  

Pb-212   N   4.0308E-01                                      5.12E+12             
238.63 4.015E-01  (P 4.079E-02 9.17E+00 4.36E+01 G  
300.09 4.244E-01  (P 3.068E-01 4.46E+01 3.18E+00 G  

Pb-214   N   4.9942E-01                                      5.84E+05             
351.93 5.239E-01  (P 4.487E-02 9.12E+00 3.56E+01 G  
295.22 4.715E-01  (P 9.101E-02 1.66E+01 1.84E+01 G  
242.00 4.503E-01  (P 2.342E-01 3.85E+01 7.27E+00 G  

Ra-226   N   4.9245E-02                                      5.84E+05             
186.21 4.925E-02 ?(  3.586E-01 4.47E+02 3.56E+00 G  

Th-234   N   7.7354E-01                                      1.63E+12             
63.30 1.039E+00 ?(  1.297E+00 7.90E+01 3.75E+00 G  
92.59 5.442E-01 ?(  4.633E-01 5.52E+01 4.34E+00 G  

Tl-208   N   1.6280E-01                                      5.12E+12             
583.19 1.628E-01  (  1.626E-02 1.23E+01 8.50E+01 G  
277.37 5.877E-02 -   2.423E-01 2.55E+02 6.60E+00 G  
860.53 0.000E+00 -   2.161E-01 1.00E+03 1.24E+01 G  

U-235    N   1.1845E-01                                      2.57E+11             
143.77 1.218E-01 &(  1.426E-01 7.46E+01 1.09E+01 G  
205.32 1.306E-01 &(  3.127E-01 1.49E+02 5.02E+00 G  
163.36 9.922E-02 &(  2.663E-01 1.67E+02 5.08E+00 G  
185.72 4.057E-02 -   2.896E-02 4.67E+01 5.70E+01 G  

Energy duplication    
93.35 4.353E-01 &   2.979E-01 4.56E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51       114.       -15.    -0.006   201.82  -1.056E-01   
Th-234      63.19       112.        20.     0.007   158.10   1.039E+00   
Th-234      92.34        93.        26.     0.010   110.43   5.442E-01   
U-235       93.35        69.        28.     0.010    91.19   4.353E-01   
Eu-152     119.06        46.         9.     0.003   219.46   2.334E-02   
Eu-154     122.48        78.        29.     0.011    94.15   5.145E-02   
U-235      143.32        95.        19.     0.007   149.19   1.218E-01   
U-235      162.30        71.         7.     0.003   334.12   9.922E-02   
U-235      185.85       100.        33.     0.012    93.43   4.057E-02   
U-235      205.36        85.         9.     0.003   298.26   1.306E-01   
Eu-152     344.22        61.        -5.    -0.002   471.02  -1.762E-02   
Cs-137     661.62        26.         4.     0.001   407.66   6.581E-03   
Eu-154     719.41        11.         7.     0.003   149.23   5.974E-02   
Bi-212     727.57        27.        14.     0.005   116.57   3.445E-01   
Bi-212     785.69        21.         3.     0.001   384.27   5.376E-01   
Eu-154     872.45        26.        -6.    -0.002   252.84  -9.220E-02   
Pa-234     883.20        16.         3.     0.001   409.84   5.517E-02   
Eu-154     998.06        17.        -3.    -0.001   412.85  -5.790E-02   
Eu-154    1004.87        24.        -2.    -0.001   588.04  -2.762E-02   
Eu-152    1113.80        25.        -1.     0.000  1368.08  -1.711E-02   
Co-60     1174.15        28.        -2.    -0.001   717.26  -4.889E-03   
Eu-154    1274.67        24.        -3.    -0.001   461.83  -2.169E-02   
Eu-152    1407.58        10.         5.     0.002   193.67   6.590E-02   
Bi-212    1620.85         6.         6.     0.002   147.34   1.148E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:42:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9874E-01    5.9874E-01   1.3604E-01    1.4276E-01  6.294E-02
Am-241 #A   -1.0557E-01   -1.0559E-01   2.1310E-01    2.1324E-01  1.699E-01
Bi-212 #     4.9852E-01    4.9852E-01   5.8111E-01    5.8167E-01  2.942E-01
Bi-214 #     3.2633E-01    3.2635E-01   8.9601E-02    9.0794E-02  4.551E-02
Co-60  #A    1.5768E-03    1.5962E-03   3.5094E-02    3.5094E-02  2.872E-02
Cs-137 #A    6.5665E-03    6.5806E-03   2.6826E-02    2.6828E-02  2.136E-02
Eu-152 #A    2.0580E-02    2.0678E-02   3.8224E-02    3.8237E-02  6.708E-02
Eu-154 #A   -9.1511E-02   -9.2197E-02   2.3311E-01    2.3316E-01  1.818E-01
K-40         1.0986E+01    1.0986E+01   1.1239E+00    1.2517E+00  3.060E-01
Pa-234 #A    1.9060E-02    1.9060E-02   7.8118E-02    7.8262E-02  8.630E-02
Pb-212       4.0308E-01    4.0308E-01   7.6468E-02    8.1840E-02  4.079E-02
Pb-214       4.9940E-01    4.9942E-01   9.4929E-02    9.7760E-02  4.487E-02
Ra-226 #A    4.9243E-02    4.9245E-02   4.3984E-01    4.3985E-01  3.586E-01
Th-234 #A    7.7354E-01    7.7354E-01   7.4586E-01    7.4943E-01  1.297E+00
Tl-208       1.6280E-01    1.6280E-01   4.0200E-02    4.1527E-02  1.626E-02
U-235  #A    1.1845E-01    1.1845E-01   1.7672E-01    1.7686E-01  1.426E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.298E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.2976139E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-37                Received:        04/11/13                      
Lab ID:          244653-014                    Prepared:        04/12/13 11:29                
Matrix:          Soil                          Analyzed:        05/15/13 08:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   301.44 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0001214 U      0.1626         0.1339            0.9     
Bismuth-212                          0.7025           0.4224         0.2207                    
Bismuth-214                          0.3811           0.08761        0.04066                   
Cesium-137                           0.008320 U       0.02657        0.02094           0.07    
Cobalt-60                            0.004817 U       0.01355        0.02123           0.03    
Europium-152                         0.02165 U        0.04801        0.05610           0.1     
Europium-154                         0.03230 U        0.05974        0.1246            0.2     
Lead-212                             0.4163           0.07379        0.03837                   
Lead-214                             0.3519           0.09545        0.05082                   
Potassium-40                         9.447            1.050          0.2933                    
Protactinium-234                     0.005874 U       0.02032        0.09561                   
Radium-226 (By Bismuth-214)          0.3811           0.08761        0.04066           0.2     
Thallium-208                         0.1640           0.03876        0.01504                   
Thorium-232 (By Actinium-228)        0.4969           0.1194         0.06916           0.9     
Thorium-234                          0.8438 U         1.533          1.216                     
Uranium-235                          0.05873 U        0.04028        0.1519            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-014                   Client ID : 12-PE-E0804-37        

Seqnum : 1533194860003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130515_003                                Batch         : 197298                       Time      : 15-MAY-2013 08:08     

Cal    : 15-MAY-2013 07:52:13,05-MAR-2013 18:53:13     Caldate       : 15-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 301.44 g                     Live Time : 2700 sec              

Dead Time : 0.28 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0001214         0.1339      0.9      .16255           .16255           0.0063       u        

Bismuth-212                         0.7025            0.2207               .42235           .42388           0.049        u        

Bismuth-214                         0.3811            0.04066              .087611          .089269          -0.012       u        

Cesium-137                          0.008320          0.02094     0.07     .026568          .026571          -0.00061     u        

Cobalt-60                           0.004817          0.02123     0.03     .013554          .013556          0            u        

Europium-152                        0.02165           0.05610     0.1      .048008          .048019          0.020        u        

Europium-154                        0.03230           0.1246      0.2      .059741          .059765          0.059        u        

Lead-212                            0.4163            0.03837              .073793          .079702          -0.018       u        

Lead-214                            0.3519            0.05082              .095448          .096856          0.0035       u        

Potassium-40                        9.447             0.2933               1.0498           1.1518           -0.31        u        

Protactinium-234                    0.005874          0.09561              .020322          .020375          0.053        u        

Radium-226 (By Bismuth-214)         0.3811            0.04066     0.2      .087611          .089269          -0.012       u        

Thallium-208                        0.1640            0.01504              .038755          .04015           0.00029      u        

Thorium-232 (By Actinium-228)       0.4969            0.06916     0.9      .11941           .1247            0.035        u        

Thorium-234                         0.8438            1.216                1.5326           1.5347           -0.0021      u        

Uranium-235                         0.05873           0.1519      0.18     .040276          .040433          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533194860003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-37          
Sample Description: 244653-014, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130515_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:58           Live Time: 2700   sec

Acquisition Time: 5/15/2013 08:08:05        Real Time: 2708   sec
Analysis Time: 5/15/2013 08:53           Dead Time: 0.28   %

Analysis Quantity: 3.014E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.969E-01      1.194E-01      1.247E-01      6.916E-02
Am-241    #AB    1.214E-04      1.626E-01      1.626E-01      1.339E-01
Bi-212           7.025E-01      4.224E-01      4.239E-01      2.207E-01
Bi-214           3.811E-01      8.761E-02      8.927E-02      4.066E-02
Co-60     #AB    4.817E-03      1.355E-02      1.356E-02      2.123E-02
Cs-137    #AB    8.320E-03      2.657E-02      2.657E-02      2.094E-02
Eu-152    #AB    2.165E-02      4.801E-02      4.802E-02      5.610E-02
Eu-154    #AB    3.230E-02      5.974E-02      5.976E-02      1.246E-01
K-40             9.447E+00      1.050E+00      1.152E+00      2.933E-01
Pa-234    #AB    5.874E-03      2.032E-02      2.037E-02      9.561E-02
Pb-212           4.163E-01      7.379E-02      7.970E-02      3.837E-02
Pb-214           3.519E-01      9.545E-02      9.686E-02      5.082E-02
Ra-226           1.059E+00      6.246E-01      6.275E-01      4.013E-01
Th-234    #AB    8.438E-01      1.533E+00      1.535E+00      1.216E+00
Tl-208           1.640E-01      3.876E-02      4.015E-02      1.504E-02
U-235     #AB    5.873E-02      4.028E-02      4.043E-02      1.519E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.399E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

Sample description                                             
244653-014, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130515_003.An1

Acquisition information
Start time:                 5/15/2013 08:08:05
Live time:               2700
Real time:               2708
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/15/2013 07:52:13
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.079E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0144E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0144E+02) = 

8.9660E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1326

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.20       17.  90.82   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.67       54.  28.83   0.82  2.742E-02
77.06       94.  17.28   0.82  2.924E-02
87.18       50.  32.33   0.77  3.602E-02
92.80       47.  30.91   0.84  3.937E-02    92.59   4.343  9.222E-01 Th234 

93.35   5.760  6.885E-01 U235  
93.35   4.100  9.673E-01 Ac228 
93.35   5.760  6.885E-01 U235  

92.91       59.  25.52   0.57  3.937E-02    93.35   5.760  8.669E-01 U235  
93.35   4.100  1.218E+00 Ac228 

121.84        7. 179.47   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.13        2. 789.88   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
163.08       14.  94.48   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.836E-01 U235  
186.07       55.  29.49   0.38  4.852E-02   185.72  57.000  6.600E-02 U235  

186.21   3.555  1.059E+00 Ra226 
185.72  57.000  6.600E-02 U235  

205.97       10. 117.34   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.366E-01 U235  

238.72      242.   8.70   0.91  4.347E-02   238.63  43.600  4.163E-01 Pb212 
242.07       46.  33.03   1.05  4.315E-02   242.00   7.268  4.871E-01 Pb214 
277.16       10. 105.82   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.01      118.  13.09   1.18  3.831E-02   295.22  18.414  5.420E-01 Pb214 
300.41       20.  43.38   0.44  3.789E-02   300.09   3.180  5.460E-01 Pb212 
338.00       73.  17.60   1.26  3.500E-02   338.32  11.400  6.042E-01 Ac228 
351.77      133.  13.10   0.84  3.409E-02   351.93  35.600  3.519E-01 Pb214 
583.29      106.  11.35   1.05  2.394E-02   583.19  85.000  1.654E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.36      129.  10.83   1.16  2.322E-02   609.31  45.490  3.811E-01 Bi214 
661.99        5. 159.66   1.37  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.55       29.  27.54   0.74  2.051E-02   727.33   6.650  7.025E-01 Bi212 
785.96        2. 275.84   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.24       11.  64.27   1.54  1.823E-02   860.53  12.400  1.544E-01 Tl208 
879.92        2. 290.48   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.33       70.  16.07   1.56  1.750E-02   911.20  26.200  5.084E-01 Ac228 
946.15        2. 377.08   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.16       32.  27.04   1.62  1.675E-02   968.96  15.900  4.010E-01 Ac228 
995.01        5.  92.48   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1003.92        6.  94.75   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1114.94        5. 110.87   1.73  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       12.  62.76   1.74  1.507E-02  1120.29  14.910  1.784E-01 Bi214 
1173.82        4. 140.71   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.86      384.   5.34   1.98  1.229E-02  1460.82  10.550  9.447E+00 K40   
1764.53       15.  32.47   2.15  1.048E-02  1764.49  15.310  3.051E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.70    74.63       108.        48. 1.750E+03   70.42   0.613  -      sM
308.25    77.02        84.        77. 2.633E+03   40.66   0.551  -      sM
348.88    87.18        90.        50. 1.399E+03   64.65   0.766  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.04    63.20       110.        17.     0.006   181.63   0.810s
Th-234    370.48    92.59       155.        -2.    -0.001  1482.64   0.840 
U-235     373.53    93.35        82.        47.     0.017    61.82   0.840D
Ac-228    373.53    93.35        77.        59.     0.022    51.03   0.568D
Eu-152    487.39   121.84        72.         7.     0.003   358.94   0.869s
Eu-154    492.55   123.13        81.         2.     0.001  1579.77   0.871s
Pa-234    525.81   131.45       125.        -8.    -0.003   413.33   0.879s
U-235     652.24   163.08        81.        14.     0.005   188.95   0.911s
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     744.22   186.09        83.        42.     0.016    68.57   0.934s
Ra-226    744.14   186.07        80.        55.     0.020    58.97   0.376s
U-235     823.69   205.97        59.        10.     0.004   234.69   0.953s
Pb-212    954.60   238.72        88.       238.     0.088    17.41   0.912 
Pb-214    967.99   242.07        77.        46.     0.017    66.05   1.052 
Tl-208   1108.23   277.16        52.        10.     0.004   211.64   1.024s
Pb-214   1179.62   295.01        45.       115.     0.043    26.18   1.182 
Pb-212   1201.21   300.41        30.        20.     0.007    86.75   0.443s
Ac-228   1351.47   338.00        32.        73.     0.027    35.21   1.258 
Pb-214   1406.52   351.77        63.       129.     0.048    26.20   0.842 
Tl-208   2332.21   583.29        16.       101.     0.038    22.71   1.051 
Bi-214   2436.46   609.36        31.       121.     0.045    21.67   1.164 
Cs-137   2646.94   661.99        25.         5.     0.002   319.33   1.375s
Bi-212   2909.10   727.55        15.        29.     0.011    55.08   0.741s
Eu-152   3112.02   778.28        18.        -2.    -0.001   623.00   1.473s
Bi-212   3142.74   785.96        20.         2.     0.001   551.69   1.479 
Tl-208   3439.82   860.24        18.        11.     0.004   128.54   1.540s
Pa-234   3518.55   879.92        17.         2.     0.001   580.97   1.556s
Ac-228   3644.19   911.33        17.        70.     0.026    32.15   1.559 
Pa-234   3783.47   946.15        26.         2.     0.001   754.15   1.607s
Ac-228   3875.52   969.16        22.        32.     0.012    54.09   1.625s
Eu-154   3978.94   995.01        10.         5.     0.002   184.97   1.646s
Eu-154   4014.56  1003.92        16.         6.     0.002   189.50   1.652s
Eu-152   4458.71  1114.94        11.         5.     0.002   221.75   1.732s
Bi-214   4480.82  1120.46        23.        12.     0.004   125.52   1.738s
Co-60    4694.32  1173.82        15.         4.     0.002   281.41   1.776s
Eu-154   5099.51  1275.09        20.        -1.     0.000  1857.87   1.846s
Eu-152   5629.65  1407.57        20.        -2.    -0.001   535.25   1.935s
K-40     5842.96  1460.86        24.       369.     0.137    10.67   1.983 
Bi-214   7058.49  1764.53        13.        15.     0.005    64.94   2.146s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9688E-01                                      5.12E+12             
911.20 5.084E-01  (  6.916E-02 1.61E+01 2.62E+01 G  
968.96 4.010E-01 ?(  1.354E-01 2.70E+01 1.59E+01 G  
338.32 6.042E-01  (  1.104E-01 1.76E+01 1.14E+01 G  

Energy duplication    
93.35 1.218E+00 +   4.201E-01 2.55E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.2139E-04                                      1.58E+05             
59.54 1.214E-04 %(  1.339E-01 6.70E+04 3.59E+01 G  

Bi-212   N   7.0249E-01                                      5.12E+12             
727.33 7.025E-01  (P 2.207E-01 2.75E+01 6.65E+00 G  
785.37 2.709E-01 - P 1.620E+00 2.76E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.543E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.8106E-01                                      5.84E+05             
609.31 3.811E-01  (P 4.066E-02 1.08E+01 4.55E+01 G  

1120.29 1.784E-01 -   1.640E-01 6.28E+01 1.49E+01 G  
1764.49 3.051E-01 - P 1.728E-01 3.25E+01 1.53E+01 G  

Co-60    T   4.8165E-03                                      1.93E+03             
1332.49-2.254E-05 %(  2.123E-02 5.72E+04 1.00E+02 G  
1173.23 9.662E-03 &(  2.100E-02 1.41E+02 9.98E+01 G  

Cs-137   I   8.3200E-03                                      1.10E+04             
661.66 8.320E-03 &(  2.094E-02 1.60E+02 8.50E+01 G  

Eu-152   I   2.1650E-02                                      4.94E+03             
344.28-1.295E-03 %(  5.610E-02 2.63E+03 2.66E+01 G  
121.78 1.660E-02 ?(  4.795E-02 1.79E+02 2.84E+01 G  
778.90-2.607E-02 +   1.303E-01 3.11E+02 1.30E+01 G  
964.08 1.051E-03 &   1.833E-01 1.06E+04 1.45E+01 G  

1112.08 7.785E-02 ?(  1.294E-01 1.11E+02 1.34E+01 G  
1408.01-3.102E-02 +   1.328E-01 2.68E+02 2.09E+01 G  

Eu-154   I   3.2298E-02                                      3.14E+03             
873.18 5.512E-03 &(  1.246E-01 1.38E+03 1.22E+01 G  
123.07 2.758E-03 ?(  3.571E-02 7.90E+02 4.04E+01 G  

1274.43-4.825E-03 +   7.323E-02 9.29E+02 3.49E+01 G  
723.30 0.000E+00 -   2.108E-01 1.00E+03 2.00E+01 G  

1004.72 7.458E-02 &(  1.060E-01 9.47E+01 1.79E+01 G  
996.25 1.051E-01 ?(  1.418E-01 9.25E+01 1.05E+01 G  

K-40     N   9.4467E+00                                      4.57E+11             
1460.82 9.447E+00  (P 2.933E-01 5.34E+00 1.06E+01 G  

Pa-234   N   5.8744E-03                                      1.63E+12             
131.30-2.851E-02 ?(  9.561E-02 2.07E+02 1.82E+01 G  
569.50 0.000E+00 +   2.648E-01 1.00E+03 9.30E+00 G  
946.00 2.807E-02  (  1.712E-01 3.77E+02 1.35E+01 G  
880.52 3.694E-02 &(  1.717E-01 2.90E+02 1.05E+01 G  
883.24-1.183E-02 %   2.216E-01 1.14E+03 9.70E+00 G  

223 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.1628E-01                                      5.12E+12             
238.63 4.163E-01  (P 3.837E-02 8.70E+00 4.36E+01 G  
300.09 5.460E-01 + P 3.528E-01 4.34E+01 3.18E+00 G  

Pb-214   N   3.5186E-01                                      5.84E+05             
351.93 3.519E-01  (P 5.082E-02 1.31E+01 3.56E+01 G  
295.22 5.420E-01 + P 7.353E-02 1.31E+01 1.84E+01 G  
242.00 4.871E-01 +   2.165E-01 3.30E+01 7.27E+00 G  

Ra-226   N   1.0591E+00                                      5.84E+05             
186.21 1.059E+00  (  4.013E-01 2.95E+01 3.56E+00 G  

Th-234   N   8.4379E-01                                      1.63E+12             
63.30 8.438E-01 ?(  1.216E+00 9.08E+01 3.75E+00 G  
92.59-4.671E-02 -   5.683E-01 7.41E+02 4.34E+00 G  

Tl-208   N   1.6396E-01                                      5.12E+12             
583.19 1.654E-01  (P 1.504E-02 1.14E+01 8.50E+01 G  
277.37 1.208E-01 & P 2.122E-01 1.06E+02 6.60E+00 G  
860.53 1.544E-01 ?(  1.434E-01 6.43E+01 1.24E+01 G  

U-235    N   5.8733E-02                                      2.57E+11             
143.77 7.627E-03 &(  1.519E-01 1.21E+03 1.09E+01 G  
205.32 1.366E-01 ?(  2.539E-01 1.17E+02 5.02E+00 G  
163.36 1.836E-01 ?(  2.742E-01 9.45E+01 5.08E+00 G  
185.72 5.056E-02  (  2.551E-02 3.43E+01 5.70E+01 G  

Energy duplication    
93.35 6.885E-01 ?   3.092E-01 3.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35        82.        47.     0.017    61.82   6.885E-01   
Eu-152     121.84        72.         7.     0.003   358.94   1.660E-02   
Eu-154     123.13        81.         2.     0.001  1579.77   2.758E-03   
Pa-234     131.45       125.        -8.    -0.003   413.33  -2.851E-02   
U-235      163.08        81.        14.     0.005   188.95   1.836E-01   
U-235      186.09        83.        42.     0.016    68.57   5.056E-02   
U-235      205.97        59.        10.     0.004   234.69   1.366E-01   
Cs-137     661.99        25.         5.     0.002   319.33   8.320E-03   
Eu-152     778.28        18.        -2.    -0.001   623.00  -2.607E-02   
Pa-234     879.92        17.         2.     0.001   580.97   3.694E-02   
Pa-234     946.15        26.         2.     0.001   754.15   2.807E-02   
Eu-154     995.01        10.         5.     0.002   184.97   1.051E-01   
Eu-154    1003.92        16.         6.     0.002   189.50   7.458E-02   
Eu-152    1114.94        11.         5.     0.002   221.75   7.785E-02   
Co-60     1173.82        15.         4.     0.002   281.41   9.662E-03   
Eu-154    1275.09        20.        -1.     0.000  1857.87  -4.825E-03   
Eu-152    1407.57        20.        -2.    -0.001   535.25  -3.102E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9688E-01    4.9688E-01   1.1941E-01    1.2470E-01  6.916E-02
Am-241 #A    1.2137E-04    1.2139E-04   1.6255E-01    1.6255E-01  1.339E-01
Bi-212       7.0249E-01    7.0249E-01   4.2235E-01    4.2388E-01  2.207E-01
Bi-214       3.8105E-01    3.8106E-01   8.7611E-02    8.9269E-02  4.066E-02
Co-60  #A    4.7581E-03    4.8165E-03   1.3554E-02    1.3556E-02  2.123E-02
Cs-137 #A    8.3022E-03    8.3200E-03   2.6568E-02    2.6571E-02  2.094E-02
Eu-152 #A    2.1547E-02    2.1650E-02   4.8008E-02    4.8019E-02  5.610E-02
Eu-154 #A    3.2058E-02    3.2298E-02   5.9741E-02    5.9765E-02  1.246E-01
K-40         9.4467E+00    9.4467E+00   1.0498E+00    1.1518E+00  2.933E-01
Pa-234 #A    5.8744E-03    5.8744E-03   2.0322E-02    2.0375E-02  9.561E-02
Pb-212       4.1628E-01    4.1628E-01   7.3793E-02    7.9702E-02  3.837E-02

225 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 08:53:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_003.An1               

Pb-214       3.5185E-01    3.5186E-01   9.5448E-02    9.6856E-02  5.082E-02
Ra-226       1.0591E+00    1.0591E+00   6.2459E-01    6.2751E-01  4.013E-01
Th-234 #A    8.4379E-01    8.4379E-01   1.5326E+00    1.5347E+00  1.216E+00
Tl-208       1.6396E-01    1.6396E-01   3.8755E-02    4.0150E-02  1.504E-02
U-235  #A    5.8733E-02    5.8733E-02   4.0276E-02    4.0433E-02  1.519E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.302E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3018370E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-38                Received:        04/11/13                      
Lab ID:          244653-015                    Prepared:        04/12/13 12:32                
Matrix:          Soil                          Analyzed:        05/15/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   305.62 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.03824 U        0.1570         0.1266            0.9     
Bismuth-212                          0.4487           0.3546         0.2128                    
Bismuth-214                          0.3745           0.09671        0.04755                   
Cesium-137                          -0.009140 U       0.02740        0.02157           0.07    
Cobalt-60                            0.002497 U       0.02995        0.02432           0.03    
Europium-152                         0.01580 U        0.06245        0.05464           0.1     
Europium-154                         0.04523 U        0.1125         0.1454            0.2     
Lead-212                             0.4287           0.07529        0.03959                   
Lead-214                             0.3644           0.08848        0.04530                   
Potassium-40                         7.461            0.9282         0.2851                    
Protactinium-234                     0.005395 U       0.02199        0.09546                   
Radium-226 (By Bismuth-214)          0.3745           0.09671        0.04755           0.2     
Thallium-208                         0.1944           0.04417        0.01625                   
Thorium-232 (By Actinium-228)        0.6227           0.1255         0.05028           0.9     
Thorium-234                          0.7504 U         0.6807         1.107                     
Uranium-235                          0.03302 U        0.02569        0.1726            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-015                   Client ID : 12-PE-E0804-38        

Seqnum : 1523194843004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130515_004                                Batch         : 197298                       Time      : 15-MAY-2013 09:01     

Cal    : 15-MAY-2013 07:34:35,29-APR-2013 08:26:15     Caldate       : 15-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 305.62 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.03824           0.1266      0.9      .15697           .157             0.0063       u        

Bismuth-212                         0.4487            0.2128               .35458           .35532           0.049        u        

Bismuth-214                         0.3745            0.04755              .096713          .098167          -0.012       u        

Cesium-137                          -0.009140         0.02157     0.07     .027399          .027402          -0.00061     u        

Cobalt-60                           0.002497          0.02432     0.03     .029946          .029946          0            u        

Europium-152                        0.01580           0.05464     0.1      .062447          .062452          0.020        u        

Europium-154                        0.04523           0.1454      0.2      .11249           .11251           0.059        u        

Lead-212                            0.4287            0.03959              .075288          .081426          -0.018       u        

Lead-214                            0.3644            0.04530              .088483          .090109          0.0035       u        

Potassium-40                        7.461             0.2851               .9282            1.0008           -0.31        u        

Protactinium-234                    0.005395          0.09546              .021993          .022034          0.053        u        

Radium-226 (By Bismuth-214)         0.3745            0.04755     0.2      .096713          .098167          -0.012       u        

Thallium-208                        0.1944            0.01625              .04417           .045887          0.00029      u        

Thorium-232 (By Actinium-228)       0.6227            0.05028     0.9      .12554           .13337           0.035        u        

Thorium-234                         0.7504            1.107                .68068           .68436           -0.0021      u        

Uranium-235                         0.03302           0.1726      0.18     .025687          .025765          0.013        u        

u=use  

Page 1 of 1                                                                                                           1523194843004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-38          
Sample Description: 244653-015, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130515_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:02           Live Time: 2700   sec

Acquisition Time: 5/15/2013 09:01:04        Real Time: 2704   sec
Analysis Time: 5/15/2013 09:46           Dead Time: 0.15   %

Analysis Quantity: 3.056E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.227E-01      1.255E-01      1.334E-01      5.028E-02
Am-241    #AB    3.824E-02      1.570E-01      1.570E-01      1.266E-01
Bi-212    #      4.487E-01      3.546E-01      3.553E-01      2.128E-01
Bi-214           3.745E-01      9.671E-02      9.817E-02      4.755E-02
Co-60     #AB    2.497E-03      2.995E-02      2.995E-02      2.432E-02
Cs-137    #AB   -9.140E-03      2.740E-02      2.740E-02      2.157E-02
Eu-152    #AB    1.580E-02      6.245E-02      6.245E-02      5.464E-02
Eu-154    #AB    4.523E-02      1.125E-01      1.125E-01      1.454E-01
K-40             7.461E+00      9.282E-01      1.001E+00      2.851E-01
Pa-234    #AB    5.395E-03      2.199E-02      2.203E-02      9.546E-02
Pb-212           4.287E-01      7.529E-02      8.143E-02      3.959E-02
Pb-214           3.644E-01      8.848E-02      9.011E-02      4.530E-02
Ra-226    #      8.202E-01      5.873E-01      5.892E-01      4.360E-01
Th-234     AB    7.504E-01      6.807E-01      6.844E-01      1.107E+00
Tl-208           1.944E-01      4.417E-02      4.589E-02      1.625E-02
U-235     #AB    3.302E-02      2.569E-02      2.576E-02      1.726E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.160E+01

Analyst: Andrew Alexander
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Sample description                                             
244653-015, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130515_004.An1

Acquisition information
Start time:                 5/15/2013 09:01:04
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:34:35
Zero offset:          -0.095 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.840E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0562E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0562E+02) = 

8.8433E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1387

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.26        6. 205.23   0.82  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.01       19.  73.22   0.82  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.68       45.  33.78   0.84  2.581E-02
77.05      103.  16.39   0.84  2.751E-02
92.47       27.  53.55   0.86  3.682E-02    92.59   4.343  5.629E-01 Th234 

93.35   5.760  4.202E-01 U235  
93.21       43.  34.28   0.86  3.718E-02    93.35   4.100  9.336E-01 Ac228 

93.35   5.760  6.645E-01 U235  
93.23       30.  50.19   0.86  3.718E-02    93.35   4.100  6.489E-01 Ac228 

93.35   5.760  4.619E-01 U235  
121.22        5. 319.76   0.89  4.597E-02   121.78  28.410    PBC<MDA Eu152 
163.68        8. 192.68   0.94  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.053E-01 U235  
185.81       39.  38.89   0.97  4.662E-02   185.72  57.000  4.823E-02 U235  

186.21   3.555  7.740E-01 Ra226 
185.72  57.000  4.823E-02 U235  

185.84       41.  35.81   0.97  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.201E-01 Ra226 

205.72        3. 439.35   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.366E-02 U235  

238.69      248.   8.51   0.97  4.202E-02   238.63  43.600  4.302E-01 Pb212 
241.87       61.  28.64   0.55  4.172E-02   242.00   7.268  6.572E-01 Pb214 
277.75       17.  59.12   0.34  3.864E-02   277.37   6.600  2.183E-01 Tl208 
295.26      110.  14.51   1.13  3.721E-02   295.22  18.414  5.050E-01 Pb214 
300.21       15.  65.66   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.56       82.  15.45   1.31  3.412E-02   338.32  11.400  6.922E-01 Ac228 
343.84        5. 197.68   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
352.02      140.  11.45   0.98  3.324E-02   351.93  35.600  3.644E-01 Pb214 
569.35        4. 203.82   1.36  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.02      120.  11.36   1.82  2.357E-02   583.19  85.000  1.958E-01 Tl208 
609.02      131.  11.73   1.15  2.288E-02   609.31  45.490  3.745E-01 Bi214 
727.17       17.  39.51   1.50  2.025E-02   727.33   6.650  4.139E-01 Bi212 
785.02        4. 170.74   1.55  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.39       12.  57.94   1.61  1.803E-02   860.53  12.400  1.715E-01 Tl208 
871.97        3. 208.31   1.62  1.784E-02   873.18  12.170    PBC<MDA Eu154 
883.33        1. 891.96   1.62  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.31       85.  12.05   0.69  1.732E-02   911.20  26.200  5.924E-01 Ac228 
942.93        1. 619.20   1.67  1.687E-02   946.00  13.500    PBC<MDA Pa234 
968.75       18.  44.35   1.68  1.658E-02   968.96  15.900  2.262E-01 Ac228 

1004.82        4. 135.81   1.71  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1112.24        1. 657.09   1.78  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.14       10.  51.03   1.78  1.494E-02  1120.29  14.910    PBC<MDA Bi214 
1332.11        1. 599.61   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1406.45        2. 253.40   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      293.   5.84   1.71  1.219E-02  1460.82  10.550  7.461E+00 K40   
1764.34       12.  36.09   2.05  1.039E-02  1764.49  15.310  2.447E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.55    74.62       106.        43. 1.682E+03   75.04   0.604  -      s 
308.02    76.99        95.       101. 3.675E+03   35.35   0.744  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.17    58.26        64.         6.     0.002   410.47   0.820s
Th-234    252.15    63.01        83.        19.     0.007   146.45   0.824s
Th-234    370.35    92.59        95.        27.     0.010   107.10   0.859D
Ac-228    373.40    93.35       100.        30.     0.011   100.39   0.860D
U-235     373.40    93.35        89.        43.     0.016    68.56   0.861D
Eu-152    484.77   121.22       103.         5.     0.002   639.51   0.894s
Pa-234    522.91   130.76       116.        -8.    -0.003   408.90   0.905s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     572.49   143.17       141.       -13.    -0.005   268.49   0.920s
U-235     654.47   163.68       110.         8.     0.003   385.35   0.943s
U-235     742.89   185.81        96.        39.     0.014    77.78   0.968s
Ra-226    743.02   185.84        89.        41.     0.015    71.61   0.969s
U-235     822.46   205.72        86.         3.     0.001   878.69   0.991s
Pb-212    954.26   238.69        90.       241.     0.089    17.02   0.974 
Pb-214    966.95   241.87        90.        61.     0.023    57.28   0.545s
Tl-208   1110.35   277.75        35.        17.     0.006   118.23   0.336s
Pb-214   1180.11   295.20        48.       111.     0.041    27.33   1.147 
Pb-212   1200.14   300.21        54.        15.     0.005   131.32   1.095s
Ac-228   1353.44   338.56        33.        82.     0.030    30.90   1.307 
Eu-152   1374.53   343.84        41.         5.     0.002   395.37   1.142s
Pb-214   1407.25   352.02        49.       132.     0.049    22.90   0.978 
Pa-234   2276.12   569.35        25.         4.     0.001   407.63   1.364s
Tl-208   2330.77   583.02        18.       120.     0.044    22.73   1.819s
Bi-214   2434.73   609.02        42.       119.     0.044    23.45   1.146 
Cs-137   2645.31   661.68        27.        -5.    -0.002   299.78   1.446 
Eu-154   2893.96   723.85        31.        -6.    -0.002   275.13   1.498s
Bi-212   2907.22   727.17        14.        17.     0.006    79.03   1.502s
Eu-152   3113.96   778.87        22.        -3.    -0.001   447.69   1.544s
Bi-212   3138.57   785.02        25.         4.     0.002   341.49   1.549s
Tl-208   3440.02   860.39        17.        12.     0.004   115.88   1.607s
Eu-154   3486.36   871.97        17.         3.     0.001   416.63   1.616s
Pa-234   3531.81   883.33        23.         1.     0.000  1783.92   1.624s
Ac-228   3643.72   911.31         9.        82.     0.030    24.11   0.693s
Pa-234   3770.19   942.93        13.         1.     0.000  1238.41   1.669s
Eu-152   3851.40   963.23        35.        -5.    -0.002   329.22   1.681s
Ac-228   3873.48   968.75        24.        18.     0.007    88.71   1.685s
Eu-154   4017.80  1004.82        13.         4.     0.001   271.62   1.709s
Eu-152   4447.59  1112.24        14.         1.     0.000  1314.19   1.777s
Bi-214   4479.17  1120.14        20.        10.     0.004   102.06   1.782s
Co-60    4690.32  1172.91        20.        -1.     0.000  1085.17   1.813s
Co-60    5327.40  1332.11        17.         1.     0.000  1199.22   1.896s
Eu-152   5624.97  1406.45         8.         2.     0.001   506.80   1.930s
K-40     5842.46  1460.79        23.       293.     0.108    11.68   1.710 
Bi-214   7057.78  1764.34        10.        12.     0.004    72.18   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.2265E-01                                      5.12E+12             
911.20 5.924E-01  (P 5.028E-02 1.21E+01 2.62E+01 G  
968.96 2.262E-01 -   1.404E-01 4.44E+01 1.59E+01 G  
338.32 6.922E-01  (P 1.124E-01 1.55E+01 1.14E+01 G  

Energy duplication    
93.35 6.489E-01     5.001E-01 5.02E+01 4.10E+00 XA 

Am-241   I   3.8242E-02                                      1.58E+05             
59.54 3.824E-02 &(  1.266E-01 2.05E+02 3.59E+01 G  

Bi-212   N   4.4867E-01                                      5.12E+12             
727.33 4.139E-01  (  2.128E-01 3.95E+01 6.65E+00 G  
785.37 6.571E-01  (  1.773E+00 1.71E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.921E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.7446E-01                                      5.84E+05             
609.31 3.745E-01  (P 4.755E-02 1.17E+01 4.55E+01 G  

1120.29 1.519E-01 - P 1.531E-01 5.10E+01 1.49E+01 G  
1764.49 2.447E-01 - P 1.524E-01 3.61E+01 1.53E+01 G  

Co-60    T   2.4971E-03                                      1.93E+03             
1332.49 2.497E-03 ?(  2.432E-02 6.00E+02 1.00E+02 G  
1173.23-2.719E-03 +   2.395E-02 5.43E+02 9.98E+01 G  

Cs-137   I  -9.1397E-03                                      1.10E+04             
661.66-9.140E-03  (  2.157E-02 1.50E+02 8.50E+01 G  

Eu-152   I   1.5795E-02                                      4.94E+03             
344.28 1.725E-02 ?(  5.464E-02 1.98E+02 2.66E+01 G  
121.78 1.144E-02 ?(  5.959E-02 3.20E+02 2.84E+01 G  
778.90-3.991E-02 +   1.423E-01 2.24E+02 1.30E+01 G  
964.08-7.159E-02 +   1.872E-01 1.65E+02 1.45E+01 G  

1112.08 1.343E-02 ?(  1.433E-01 6.57E+02 1.34E+01 G  
1408.01 2.140E-02 ?(  8.516E-02 2.53E+02 2.09E+01 G  

Eu-154   I   4.5234E-02                                      3.14E+03             
873.18 4.414E-02 ?(  1.454E-01 2.08E+02 1.22E+01 G  
123.07 0.000E+00 -   4.627E-02 1.00E+03 4.04E+01 G  

1274.43 2.117E-03 %   7.095E-02 2.04E+03 3.49E+01 G  
723.30-4.867E-02 +   1.054E-01 1.38E+02 2.00E+01 G  

1004.72 4.598E-02 ?(  9.569E-02 1.36E+02 1.79E+01 G  
996.25 6.925E-03 &   1.863E-01 1.64E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.4610E+00                                      4.57E+11             
1460.82 7.461E+00  (P 2.851E-01 5.84E+00 1.06E+01 G  

Pa-234   N   5.3954E-03                                      1.63E+12             
131.30-2.880E-02 &(  9.546E-02 2.04E+02 1.82E+01 G  
569.50 5.278E-02 &(  1.712E-01 2.04E+02 9.30E+00 G  
946.00 1.212E-02 ?(  1.217E-01 6.19E+02 1.35E+01 G  
880.52 0.000E+00 -   2.655E-01 1.00E+03 1.05E+01 G  
883.24 1.476E-02 ?(  2.152E-01 8.92E+02 9.70E+00 G  

Pb-212   N   4.2867E-01                                      5.12E+12             
238.63 4.302E-01  (P 3.959E-02 8.51E+00 4.36E+01 G  
300.09 4.075E-01 ?(P 4.778E-01 6.57E+01 3.18E+00 G  

Pb-214   N   3.6440E-01                                      5.84E+05             
351.93 3.644E-01  (P 4.530E-02 1.15E+01 3.56E+01 G  
295.22 5.308E-01 + P 7.714E-02 1.37E+01 1.84E+01 G  
242.00 6.572E-01 + P 2.390E-01 2.86E+01 7.27E+00 G  

Ra-226   N   8.2015E-01                                      5.84E+05             
186.21 8.201E-01  (  4.360E-01 3.58E+01 3.56E+00 G  

Th-234   N   7.5035E-01                                      1.63E+12             
63.30 9.674E-01 ?(  1.107E+00 7.32E+01 3.75E+00 G  
92.59 5.629E-01  (  4.640E-01 5.35E+01 4.34E+00 G  

Tl-208   N   1.9435E-01                                      5.12E+12             
583.19 1.958E-01 @(  1.625E-02 1.14E+01 8.50E+01 G  
277.37 2.183E-01  (  1.770E-01 5.91E+01 6.60E+00 G  
860.53 1.715E-01 ?(  1.414E-01 5.79E+01 1.24E+01 G  

U-235    N   3.3024E-02                                      2.57E+11             
143.77-7.981E-02 &(  1.726E-01 1.34E+02 1.09E+01 G  
205.32 4.366E-02 +   3.133E-01 4.39E+02 5.02E+00 G  
163.36 1.053E-01 ?(  3.286E-01 1.93E+02 5.08E+00 G  
185.72 4.823E-02  (  2.817E-02 3.89E+01 5.70E+01 G  

Energy duplication    
93.35 6.645E-01     3.366E-01 3.43E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.26        64.         6.     0.002   410.47   3.824E-02   
U-235       93.35        89.        43.     0.016    68.56   6.645E-01   
Eu-152     121.22       103.         5.     0.002   639.51   1.144E-02   
Pa-234     130.76       116.        -8.    -0.003   408.90  -2.880E-02   
U-235      143.17       141.       -13.    -0.005   268.49  -7.981E-02   
U-235      163.68       110.         8.     0.003   385.35   1.053E-01   
U-235      185.81        96.        39.     0.014    77.78   4.823E-02   
Ra-226     185.84        89.        41.     0.015    71.61   8.201E-01   
U-235      205.72        86.         3.     0.001   878.69   4.366E-02   
Eu-152     343.84        41.         5.     0.002   395.37   1.725E-02   
Pa-234     569.35        25.         4.     0.001   407.63   5.278E-02   
Cs-137     661.68        27.        -5.    -0.002   299.78  -9.140E-03   
Eu-154     723.85        31.        -6.    -0.002   275.13  -4.867E-02   
Bi-212     727.17        14.        17.     0.006    79.03   4.139E-01   
Eu-152     778.87        22.        -3.    -0.001   447.69  -3.991E-02   
Bi-212     785.02        25.         4.     0.002   341.49   6.571E-01   
Eu-154     871.97        17.         3.     0.001   416.63   4.414E-02   
Pa-234     883.33        23.         1.     0.000  1783.92   1.476E-02   
Pa-234     942.93        13.         1.     0.000  1238.41   1.212E-02   
Eu-152     963.23        35.        -5.    -0.002   329.22  -7.159E-02   
Eu-154    1004.82        13.         4.     0.001   271.62   4.598E-02   
Eu-152    1112.24        14.         1.     0.000  1314.19   1.343E-02   
Co-60     1172.91        20.        -1.     0.000  1085.17  -2.719E-03   
Co-60     1332.11        17.         1.     0.000  1199.22   2.497E-03   
Eu-152    1406.45         8.         2.     0.001   506.80   2.140E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.2265E-01    6.2265E-01   1.2554E-01    1.3337E-01  5.028E-02
Am-241 #A    3.8237E-02    3.8242E-02   1.5697E-01    1.5700E-01  1.266E-01
Bi-212 #     4.4867E-01    4.4867E-01   3.5458E-01    3.5532E-01  2.128E-01
Bi-214       3.7445E-01    3.7446E-01   9.6713E-02    9.8167E-02  4.755E-02
Co-60  #A    2.4668E-03    2.4971E-03   2.9946E-02    2.9946E-02  2.432E-02
Cs-137 #A   -9.1201E-03   -9.1397E-03   2.7399E-02    2.7402E-02  2.157E-02
Eu-152 #A    1.5720E-02    1.5795E-02   6.2447E-02    6.2452E-02  5.464E-02
Eu-154 #A    4.4896E-02    4.5234E-02   1.1249E-01    1.1251E-01  1.454E-01
K-40         7.4610E+00    7.4610E+00   9.2820E-01    1.0008E+00  2.851E-01
Pa-234 #A    5.3954E-03    5.3954E-03   2.1993E-02    2.2034E-02  9.546E-02
Pb-212       4.2867E-01    4.2867E-01   7.5288E-02    8.1426E-02  3.959E-02
Pb-214       3.6439E-01    3.6440E-01   8.8483E-02    9.0109E-02  4.530E-02
Ra-226 #     8.2011E-01    8.2015E-01   5.8735E-01    5.8921E-01  4.360E-01
Th-234  A    7.5035E-01    7.5035E-01   6.8068E-01    6.8436E-01  1.107E+00
Tl-208       1.9435E-01    1.9435E-01   4.4170E-02    4.5887E-02  1.625E-02
U-235  #A    3.3024E-02    3.3024E-02   2.5687E-02    2.5765E-02  1.726E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  238.6 to  2035.6 keV)     9.446E+00  pCi/g         
Total Decayed Activity (  238.6 to  2035.6 keV) 9.4455853E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-39                Received:        04/11/13                      
Lab ID:          244653-016                    Prepared:        04/12/13 12:38                
Matrix:          Soil                          Analyzed:        05/15/13 09:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.06 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.007182 U      0.2562         0.2107             0.9    
Bismuth-212                          0.6728          0.4273         0.2910                    
Bismuth-214                          0.7620          0.1153         0.04285                   
Cesium-137                          -0.01938 U       0.03409        0.02640            0.07   
Cobalt-60                            0 U             0.004946       0.005762           0.03   
Europium-152                         0.02750 U       0.03474        0.06724            0.1    
Europium-154                         0.02868 U       0.04841        0.1922             0.2    
Lead-212                             0.9116          0.1004         0.04538                   
Lead-214                             0.7519          0.1231         0.05566                   
Potassium-40                         9.411           1.002          0.2465                    
Protactinium-234                     0.04572 U       0.09171        0.1030                    
Radium-226 (By Bismuth-214)          0.7620          0.1153         0.04285            0.2    
Thallium-208                         0.3027          0.05242        0.02030                   
Thorium-232 (By Actinium-228)        1.047           0.1483         0.05683            0.9    
Thorium-234                          0.7634 U        0.8962         1.569                     
Uranium-235                          0.07198 U       0.03974        0.1551             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244653-016                   Client ID : 12-PE-E0804-39        

Seqnum : 1533194860004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130515_004                                Batch         : 197298                       Time      : 15-MAY-2013 09:03     

Cal    : 15-MAY-2013 07:52:13,05-MAR-2013 18:53:13     Caldate       : 15-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.06 g                     Live Time : 2700 sec              

Dead Time : 0.31 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result          MDA        MDA        Counting          Total          Blank       Flags  

Americium-241                       0.007182         0.2107       0.9      .25618           .25618           0.0063       u        

Bismuth-212                         0.6728           0.2910                .42731           .42869           0.049        u        

Bismuth-214                         0.7620           0.04285               .11527           .12025           -0.012       u        

Cesium-137                          -0.01938         0.02640      0.07     .034085          .034096          -0.00061     u        

Cobalt-60                           0                0.005762     0.03     .0049456         .0049456         0            u        

Europium-152                        0.02750          0.06724      0.1      .034736          .034762          0.020        u        

Europium-154                        0.02868          0.1922       0.2      .048411          .048434          0.059        u        

Lead-212                            0.9116           0.04538               .10037           .1201            -0.018       u        

Lead-214                            0.7519           0.05566               .12305           .12798           0.0035       u        

Potassium-40                        9.411            0.2465                1.0015           1.1071           -0.31        u        

Protactinium-234                    0.04572          0.1030                .091713          .092414          0.053        u        

Radium-226 (By Bismuth-214)         0.7620           0.04285      0.2      .11527           .12025           -0.012       u        

Thallium-208                        0.3027           0.02030               .05242           .055885          0.00029      u        

Thorium-232 (By Actinium-228)       1.047            0.05683      0.9      .14832           .16652           0.035        u        

Thorium-234                         0.7634           1.569                 .8962            .8991            -0.0021      u        

Uranium-235                         0.07198          0.1551       0.18     .039736          .039975          0.013        u        

u=use  

Page 1 of 1                                                                                                           1533194860004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-39          
Sample Description: 244653-016, 197298 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130515_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:03           Live Time: 2700   sec

Acquisition Time: 5/15/2013 09:03:00        Real Time: 2708   sec
Analysis Time: 5/15/2013 09:48           Dead Time: 0.31   %

Analysis Quantity: 3.101E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.047E+00      1.483E-01      1.665E-01      5.683E-02
Am-241    #AB    7.182E-03      2.562E-01      2.562E-01      2.107E-01
Bi-212    #      6.728E-01      4.273E-01      4.287E-01      2.910E-01
Bi-214           7.620E-01      1.153E-01      1.203E-01      4.285E-02
Co-60     #AB    0.000E+00      4.946E-03      4.946E-03      5.762E-03
Cs-137    #AB   -1.938E-02      3.409E-02      3.410E-02      2.640E-02
Eu-152    #AB    2.750E-02      3.474E-02      3.476E-02      6.724E-02
Eu-154    #AB    2.868E-02      4.841E-02      4.843E-02      1.922E-01
K-40             9.411E+00      1.001E+00      1.107E+00      2.465E-01
Pa-234    #AB    4.572E-02      9.171E-02      9.241E-02      1.030E-01
Pb-212           9.116E-01      1.004E-01      1.201E-01      4.538E-02
Pb-214           7.519E-01      1.231E-01      1.280E-01      5.566E-02
Ra-226    #      7.976E-01      6.308E-01      6.324E-01      4.790E-01
Th-234     AB    7.634E-01      8.962E-01      8.991E-01      1.569E+00
Tl-208           3.027E-01      5.242E-02      5.588E-02      2.030E-02
U-235      AB    7.198E-02      3.974E-02      3.997E-02      1.551E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.560E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

Sample description                                             
244653-016, 197298                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130515_004.An1

Acquisition information
Start time:                 5/15/2013 09:03:00
Live time:               2700
Real time:               2708
Dead time:                  0.31 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/15/2013 07:52:13
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.079E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1006E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1006E+02) = 

8.7167E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0973

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.31       21.  95.22   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.52      117.  18.73   0.82  2.731E-02
77.17      199.  11.09   0.82  2.933E-02
87.09       80.  22.94   0.83  3.596E-02
90.04       51.  33.81   0.84  3.763E-02
92.51       28.  68.68   0.84  3.899E-02    92.59   4.343    PBC<MDA Th234 
93.27       48.  38.90   0.84  3.937E-02    93.35   4.100  9.617E-01 Ac228 
95.14        3. 598.05   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  
122.35       10. 143.78   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
132.64        3. 609.64   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
142.26        3. 574.89   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
185.85       43.  39.54   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.976E-01 Ra226 
185.92       64.  27.60   0.53  4.855E-02   185.72  57.000  7.408E-02 U235  

186.21   3.555  1.189E+00 Ra226 
206.07       12. 112.50   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.68      540.   5.46   0.99  4.347E-02   238.63  43.600  9.116E-01 Pb212 
241.71       76.  23.55   0.80  4.315E-02   242.00   7.268  7.794E-01 Pb214 
277.13       13.  98.16   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.18      173.  10.55   0.93  3.830E-02   295.22  18.414  7.774E-01 Pb214 
299.58       24.  53.70   1.51  3.789E-02   300.09   3.180  6.380E-01 Pb212 
338.26      142.  11.08   0.82  3.500E-02   338.32  11.400  1.151E+00 Ac228 
351.89      280.   8.05   1.16  3.408E-02   351.93  35.600  7.330E-01 Pb214 
462.99       54.  19.31   0.58  2.816E-02
568.52        8. 100.30   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.26      195.   8.47   1.39  2.394E-02   583.19  85.000  3.027E-01 Tl208 
609.40      256.   7.35   1.03  2.322E-02   609.31  45.490  7.605E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.39       28.  29.05   1.43  2.051E-02   727.33   6.650  6.728E-01 Bi212 
860.25       38.  25.86   0.45  1.823E-02   860.53  12.400  5.357E-01 Tl208 
911.25      143.   9.48   1.28  1.750E-02   911.20  26.200  1.007E+00 Ac228 
968.29       12.  84.32   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.14       86.  15.47   0.33  1.675E-02   968.96  15.900  1.038E+00 Ac228 

1120.30       57.  20.86   0.95  1.507E-02  1120.29  14.910  8.217E-01 Bi214 
1275.85        8.  84.39   1.85  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.80      378.   5.12   2.26  1.229E-02  1460.82  10.550  9.411E+00 K40   
1620.92        1. 512.99   2.07  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.59       35.  17.86   2.15  1.048E-02  1764.49  15.310  7.084E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.12    74.48       192.       115. 4.211E+03   40.32   0.520  -      s 
308.71    77.13       163.       184. 6.268E+03   25.35   0.868  -        
348.45    87.08       143.        92. 2.564E+03   45.24   0.937  -      s 
360.22    90.02       129.        39. 1.044E+03   89.54   0.714  -       M

1851.20   462.99        22.        54. 1.936E+03   38.62   0.581 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.47    63.31       193.        21.     0.008   190.44   0.810s
Th-234    370.48    92.59       172.        28.     0.010   137.35   0.840D
Ac-228    373.53    93.35       151.        48.     0.018    77.80   0.840D
U-235     373.53    93.35       114.         3.     0.001  1196.10   0.840D
Eu-154    489.44   122.35       102.        10.     0.004   287.56   0.871s
Pa-234    530.56   132.64       153.         3.     0.001  1219.28   0.879 
U-235     569.03   142.26       129.         3.     0.001  1149.77   0.892s
U-235     743.53   185.92        98.        64.     0.024    55.21   0.534s
Ra-226    743.23   185.85       121.        43.     0.016    79.09   0.934s
U-235     824.08   206.07        89.        12.     0.005   225.00   0.953s
Pb-212    954.43   238.68       131.       535.     0.198    10.92   0.989 
Pb-214    966.56   241.71       105.        76.     0.028    47.11   0.803 
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1108.11   277.13        77.        13.     0.005   196.33   1.024s
Pb-214   1180.30   295.18        58.       170.     0.063    21.10   0.931 
Pb-212   1197.90   299.58        67.        24.     0.009   107.40   1.510s
Ac-228   1352.53   338.26        38.       142.     0.053    22.15   0.825 
Eu-152   1375.48   344.00        67.       -13.    -0.005   188.16   1.088s
Pb-214   1407.02   351.89        81.       275.     0.102    16.10   1.163 
Pa-234   2273.14   568.52        29.         8.     0.003   200.60   1.294s
Tl-208   2332.08   583.26        30.       191.     0.071    16.95   1.391 
Bi-214   2436.61   609.40        36.       249.     0.092    14.69   1.026 
Cs-137   2655.90   664.23        43.       -11.    -0.004   175.86   1.375s
Bi-212   2908.47   727.39        28.        28.     0.011    58.11   1.430s
Eu-152   3109.08   777.55        30.        -1.     0.000  1725.15   1.473s
Bi-212   3133.79   783.73        28.        -4.    -0.002   424.90   1.479 
Tl-208   3439.88   860.25        14.        38.     0.014    51.72   0.448s
Ac-228   3643.85   911.25        12.       143.     0.053    18.96   1.280 
Pa-234   3782.30   945.86        27.        -1.     0.000  1170.96   1.607s
Eu-152   3872.04   968.29        46.        12.     0.004   168.63   1.621s
Ac-228   3875.44   969.14        26.        86.     0.032    30.94   0.328s
Eu-152   4448.98  1112.50        25.        -3.    -0.001   469.54   1.732s
Bi-214   4480.15  1120.30        20.        57.     0.021    41.72   0.952s
Eu-154   5102.55  1275.85        17.         8.     0.003   168.77   1.846s
K-40     5842.71  1460.80        18.       378.     0.140    10.23   2.259 
Bi-212   6483.58  1620.92         9.         1.     0.000  1025.97   2.065s
Bi-214   7058.73  1764.59         9.        35.     0.013    35.71   2.146s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0466E+00                                      5.12E+12             
911.20 1.007E+00  (  5.683E-02 9.48E+00 2.62E+01 G  
968.96 1.038E+00 *(  1.451E-01 1.55E+01 1.59E+01 G  
338.32 1.151E+00  (  1.159E-01 1.11E+01 1.14E+01 G  

Energy duplication    
93.35 9.617E-01     5.725E-01 3.89E+01 4.10E+00 XA 

Am-241   I   7.1818E-03                                      1.58E+05             
59.54 7.182E-03 %(  2.107E-01 1.78E+03 3.59E+01 G  

Bi-212   N   6.7284E-01                                      5.12E+12             
727.33 6.728E-01 ?(P 2.910E-01 2.91E+01 6.65E+00 G  
785.37-6.233E-01 - P 1.834E+00 2.12E+02 1.11E+00 G  

1620.74 1.612E-01 -   1.331E+00 5.13E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   7.6201E-01                                      5.84E+05             
609.31 7.605E-01  (P 4.285E-02 7.35E+00 4.55E+01 G  

1120.29 8.217E-01  (  1.489E-01 2.09E+01 1.49E+01 G  
1764.49 7.084E-01 ?(P 1.382E-01 1.79E+01 1.53E+01 G  

Cs-137   I  -1.9382E-02                                      1.10E+04             
661.66-1.938E-02 &(  2.640E-02 8.79E+01 8.50E+01 G  

Eu-152   I   2.7495E-02                                      4.94E+03             
344.28-4.542E-02 ?(  6.724E-02 9.41E+01 2.66E+01 G  
121.78-1.516E-03 &   5.761E-02 2.31E+03 2.84E+01 G  
778.90-1.164E-02 +   1.642E-01 8.63E+02 1.30E+01 G  
964.08 1.612E-01 ?(  2.105E-01 8.43E+01 1.45E+01 G  

1112.08-4.991E-02 +   1.874E-01 2.35E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.864E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.8684E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.922E-01 1.00E+03 1.22E+01 G  
123.07 1.683E-02 &(  3.892E-02 1.44E+02 4.04E+01 G  

1274.43 5.240E-02 ?(  6.587E-02 8.44E+01 3.49E+01 G  
723.30 0.000E+00 &   2.329E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   1.250E-01 1.00E+03 1.79E+01 G  
996.25-4.228E-03 %   1.282E-01 1.85E+03 1.05E+01 G  

K-40     N   9.4107E+00                                      4.57E+11             
1460.82 9.411E+00  (P 2.465E-01 5.12E+00 1.06E+01 G  

Pa-234   N   4.5718E-02                                      1.63E+12             
131.30 1.030E-02 ?(  1.030E-01 6.10E+02 1.82E+01 G  
569.50 1.150E-01 &(  1.780E-01 1.00E+02 9.30E+00 G  
946.00-1.788E-02 +   1.705E-01 5.85E+02 1.35E+01 G  
880.52-1.011E-03 %   1.313E-01 7.89E+03 1.05E+01 G  
883.24-5.655E-03 &   1.994E-01 2.15E+03 9.70E+00 G  

Pb-212   N   9.1155E-01                                      5.12E+12             
238.63 9.116E-01  (P 4.538E-02 5.46E+00 4.36E+01 G  
300.09 6.380E-01 - P 5.117E-01 5.37E+01 3.18E+00 G  

Pb-214   N   7.5187E-01                                      5.84E+05             
351.93 7.330E-01  (P 5.566E-02 8.05E+00 3.56E+01 G  
295.22 7.774E-01  (P 8.139E-02 1.05E+01 1.84E+01 G  
242.00 7.794E-01  (  2.462E-01 2.36E+01 7.27E+00 G  

Ra-226   N   7.9758E-01                                      5.84E+05             
186.21 7.976E-01 *(  4.790E-01 3.95E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   7.6336E-01                                      1.63E+12             
63.30 1.027E+00 ?(  1.569E+00 9.52E+01 3.75E+00 G  
92.59 5.354E-01  (  5.825E-01 6.87E+01 4.34E+00 G  

Tl-208   N   3.0274E-01                                      5.12E+12             
583.19 3.027E-01  (P 2.030E-02 8.47E+00 8.50E+01 G  
277.37 1.552E-01 - P 2.508E-01 9.82E+01 6.60E+00 G  
860.53 5.357E-01 +   1.267E-01 2.59E+01 1.24E+01 G  

U-235    N   7.1975E-02                                      2.57E+11             
143.77 1.647E-02 &(  1.551E-01 5.75E+02 1.09E+01 G  
205.32 1.691E-01 &(  3.031E-01 1.12E+02 5.02E+00 G  
163.36-2.252E-02 &   3.716E-01 1.00E+03 5.08E+00 G  
185.72 7.408E-02 *(  2.684E-02 2.76E+01 5.70E+01 G  

Energy duplication    
93.35 3.621E-02     3.549E-01 5.98E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

246 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-154     122.35       102.        10.     0.004   287.56   1.683E-02   
Pa-234     132.64       153.         3.     0.001  1219.28   1.030E-02   
Ra-226     185.85       121.        43.     0.016    79.09   7.976E-01   
Eu-152     344.00        67.       -13.    -0.005   188.16  -4.542E-02   
Pa-234     568.52        29.         8.     0.003   200.60   1.150E-01   
Cs-137     664.23        43.       -11.    -0.004   175.86  -1.938E-02   
Eu-152     777.55        30.        -1.     0.000  1725.15  -1.164E-02   
Pa-234     945.86        27.        -1.     0.000  1170.96  -1.788E-02   
Eu-152     968.29        46.        12.     0.004   168.63   1.612E-01   
Eu-152    1112.50        25.        -3.    -0.001   469.54  -4.991E-02   
Eu-154    1275.85        17.         8.     0.003   168.77   5.240E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0466E+00    1.0466E+00   1.4832E-01    1.6652E-01  5.683E-02
Am-241 #A    7.1807E-03    7.1818E-03   2.5618E-01    2.5618E-01  2.107E-01
Bi-212 #     6.7284E-01    6.7284E-01   4.2731E-01    4.2869E-01  2.910E-01
Bi-214       7.6198E-01    7.6201E-01   1.1527E-01    1.2025E-01  4.285E-02
Co-60  #A    0.0000E+00    0.0000E+00   4.9456E-03    4.9456E-03  5.762E-03
Cs-137 #A   -1.9340E-02   -1.9382E-02   3.4085E-02    3.4096E-02  2.640E-02
Eu-152 #A    2.7365E-02    2.7495E-02   3.4736E-02    3.4762E-02  6.724E-02
Eu-154 #A    2.8470E-02    2.8684E-02   4.8411E-02    4.8434E-02  1.922E-01
K-40         9.4107E+00    9.4107E+00   1.0015E+00    1.1071E+00  2.465E-01
Pa-234 #A    4.5718E-02    4.5718E-02   9.1713E-02    9.2414E-02  1.030E-01
Pb-212       9.1155E-01    9.1155E-01   1.0037E-01    1.2010E-01  4.538E-02
Pb-214       7.5184E-01    7.5187E-01   1.2305E-01    1.2798E-01  5.566E-02
Ra-226 #     7.9754E-01    7.9758E-01   6.3076E-01    6.3241E-01  4.790E-01
Th-234  A    7.6336E-01    7.6336E-01   8.9620E-01    8.9910E-01  1.569E+00
Tl-208       3.0274E-01    3.0274E-01   5.2420E-02    5.5885E-02  2.030E-02
U-235   A    7.1975E-02    7.1975E-02   3.9736E-02    3.9975E-02  1.551E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

247 of 535



ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:48:15
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515_004.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  143.8 to  2035.6 keV)     1.386E+01  pCi/g         
Total Decayed Activity (  143.8 to  2035.6 keV) 1.3858295E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-40                Received:        04/11/13                      
Lab ID:          244653-017                    Prepared:        04/12/13 12:44                
Matrix:          Soil                          Analyzed:        05/15/13 09:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:04                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.002621 U       0.1877        0.1545            0.9     
Bismuth-212                          1.144            0.4384        0.2452                    
Bismuth-214                          0.8055           0.1103        0.03866                   
Cesium-137                          -0.009281 U       0.03494       0.02806           0.07    
Cobalt-60                            0.005235 U       0.02301       0.01806           0.03    
Europium-152                         0.01140 U        0.04780       0.06460           0.1     
Europium-154                         0.0007342 U      0.2357        0.1941            0.2     
Lead-212                             0.9740           0.09964       0.04538                   
Lead-214                             0.8375           0.1251        0.05604                   
Potassium-40                         8.896            0.9655        0.2767                    
Protactinium-234                    -0.08650 U        0.1303        0.1035                    
Radium-226 (By Bismuth-214)          0.8055           0.1103        0.03866           0.2     
Thallium-208                         0.3143           0.05353       0.02154                   
Thorium-232 (By Actinium-228)        1.089            0.1484        0.03834           0.9     
Thorium-234                          1.204 U          0.8048        1.378                     
Uranium-235                          0.07708 U        0.05647       0.1680            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244653-017                   Client ID : 12-PE-E0804-40        

Seqnum : 1513194842005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130515_005                                Batch         : 197298                       Time      : 15-MAY-2013 09:49     

Cal    : 15-MAY-2013 07:33:01,09-JAN-2013 12:22:14     Caldate       : 15-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.99 g                     Live Time : 2700 sec              

Dead Time : 0.36 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.002621         0.1545      0.9      .18773           .18773           0.0063       u        

Bismuth-212                         1.144             0.2452               .43837           .44227           0.049        u        

Bismuth-214                         0.8055            0.03866              .11032           .11624           -0.012       u        

Cesium-137                          -0.009281         0.02806     0.07     .034943          .034945          -0.00061     u        

Cobalt-60                           0.005235          0.01806     0.03     .023007          .023008          0            u        

Europium-152                        0.01140           0.06460     0.1      .047796          .047801          0.020        u        

Europium-154                        0.0007342         0.1941      0.2      .23572           .23572           0.059        u        

Lead-212                            0.9740            0.04538              .099638          .12812           -0.018       u        

Lead-214                            0.8375            0.05604              .12511           .13352           0.0035       u        

Potassium-40                        8.896             0.2767               .96551           1.064            -0.31        u        

Protactinium-234                    -0.08650          0.1035               .13031           .13207           0.053        u        

Radium-226 (By Bismuth-214)         0.8055            0.03866     0.2      .11032           .11624           -0.012       u        

Thallium-208                        0.3143            0.02154              .05353           .057245          0.00029      u        

Thorium-232 (By Actinium-228)       1.089             0.03834     0.9      .14843           .1681            0.035        u        

Thorium-234                         1.204             1.378                .80479           .81282           -0.0021      u        

Uranium-235                         0.07708           0.1680      0.18     .056472          .056689          0.013        u        

u=use  

Page 1 of 1                                                                                                           1513194842005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-40          
Sample Description: 244653-017, 197298 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130515_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:04           Live Time: 2700   sec

Acquisition Time: 5/15/2013 09:49:35        Real Time: 2710   sec
Analysis Time: 5/15/2013 10:34           Dead Time: 0.36   %

Analysis Quantity: 3.250E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.089E+00      1.484E-01      1.681E-01      3.834E-02
Am-241    #AB   -2.621E-03      1.877E-01      1.877E-01      1.545E-01
Bi-212    #      1.144E+00      4.384E-01      4.423E-01      2.452E-01
Bi-214           8.055E-01      1.103E-01      1.162E-01      3.866E-02
Co-60     #AB    5.235E-03      2.301E-02      2.301E-02      1.806E-02
Cs-137    #AB   -9.281E-03      3.494E-02      3.495E-02      2.806E-02
Eu-152    #AB    1.140E-02      4.780E-02      4.780E-02      6.460E-02
Eu-154    #AB    7.342E-04      2.357E-01      2.357E-01      1.941E-01
K-40             8.896E+00      9.655E-01      1.064E+00      2.767E-01
Pa-234    #AB   -8.650E-02      1.303E-01      1.321E-01      1.035E-01
Pb-212           9.740E-01      9.964E-02      1.281E-01      4.538E-02
Pb-214           8.375E-01      1.251E-01      1.335E-01      5.604E-02
Ra-226    #      1.006E+00      7.449E-01      7.480E-01      5.722E-01
Th-234    #AB    1.204E+00      8.048E-01      8.128E-01      1.378E+00
Tl-208           3.143E-01      5.353E-02      5.724E-02      2.154E-02
U-235     #AB    7.708E-02      5.647E-02      5.669E-02      1.680E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.636E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:34:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_005.An1               

Sample description                                             
244653-017, 197298                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130515_005.An1

Acquisition information
Start time:                 5/15/2013 09:49:35
Live time:               2700
Real time:               2710
Dead time:                  0.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:33:01
Zero offset:           0.090 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.361E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2499E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2499E+02) = 

8.3163E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:34:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1481

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.71       26.  41.85   0.79  0.000E+00
63.27       26.  76.54   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.131E+00 Th234 
74.85      138.  15.67   0.86  2.841E-02
77.21      186.  12.33   0.86  3.017E-02
89.83       53.  34.93   0.52  3.812E-02
92.87       75.  28.88   0.88  3.990E-02    92.59   4.343  1.351E+00 Th234 

93.35   4.100  1.418E+00 Ac228 
93.35   5.760  1.009E+00 U235  
92.59   4.343  1.351E+00 Th234 
93.35   5.760  1.009E+00 U235  

92.88       71.  33.42   0.88  3.953E-02    92.59   4.343  1.268E+00 Th234 
93.35   4.100  1.330E+00 Ac228 
93.35   5.760  9.468E-01 U235  

93.02       98.  22.30   0.89  3.990E-02    92.59   4.343  1.765E+00 Th234 
93.35   4.100  1.853E+00 Ac228 
93.35   5.760  1.319E+00 U235  

123.02        4. 465.12   0.91  4.845E-02
144.13       27.  70.38   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.507E-01 U235  
185.91       56.  36.63   0.98  4.819E-02   185.72  57.000  6.296E-02 U235  

186.21   3.555  1.010E+00 Ra226 
185.72  57.000  6.296E-02 U235  

185.95       56.  37.01   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.006E+00 Ra226 

205.75        3. 548.22   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.147E-02 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:34:51
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.52      601.   5.06   0.97  4.319E-02   238.63  43.600  9.740E-01 Pb212 
241.80       92.  20.39   1.35  4.285E-02   242.00   7.268  9.142E-01 Pb214 
277.36       36.  38.33   1.07  3.962E-02   277.37   6.600  4.258E-01 Tl208 
295.02      190.   9.51   0.63  3.815E-02   295.22  18.414  8.123E-01 Pb214 
299.66       47.  34.61   0.87  3.774E-02   300.09   3.180  1.197E+00 Pb212 
338.18      128.  13.67   0.96  3.495E-02   338.32  11.400  9.915E-01 Ac228 
351.80      334.   7.34   1.16  3.405E-02   351.93  35.600  8.350E-01 Pb214 
583.24      212.   8.52   1.07  2.416E-02   583.19  85.000  3.179E-01 Tl208 
609.35      287.   6.66   1.31  2.345E-02   609.31  45.490  8.055E-01 Bi214 
727.18       51.  19.16   1.45  2.078E-02   727.33   6.650  1.137E+00 Bi212 
785.98       15.  59.51   1.50  1.972E-02   785.37   1.110  2.071E+00 Bi212 
860.75       22.  38.32   1.55  1.851E-02   860.53  12.400  2.890E-01 Tl208 
911.26      174.   8.12   1.60  1.779E-02   911.20  26.200  1.149E+00 Ac228 
946.38        9.  82.07   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
962.49        1. 656.28   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.02       93.  12.85   1.22  1.704E-02   968.96  15.900  1.061E+00 Ac228 

1119.55       75.  13.81   0.97  1.535E-02  1120.29  14.910  1.009E+00 Bi214 
1332.40        2. 219.73   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.52        3. 209.64   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.66      401.   5.16   1.58  1.254E-02  1460.82  10.550  8.895E+00 K40   
1620.93        7.  85.20   1.97  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.74       76.  11.11   0.88  1.069E-02  1764.49  15.310  1.437E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.35    30.71        44.        26. 0.000E+00   83.70   0.793  -      s 
298.79    74.87       209.       100. 3.527E+03   47.22   0.693  -      s 
308.23    77.23       241.       159. 5.277E+03   34.11   0.963  -        
358.57    89.83       140.        53. 1.398E+03   68.44   0.520  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_005.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.45    63.27       180.        26.     0.010   153.07   0.850 
Th-234    370.76    92.88       243.        71.     0.026    66.83   0.881s
Ac-228    372.65    93.35       160.        98.     0.036    44.60   0.889D
U-235     372.65    93.35       199.        75.     0.028    57.76   0.882D
Eu-152    491.21   123.02       138.         4.     0.001   930.24   0.911s
Eu-154    489.03   122.47       168.       -11.    -0.004   331.37   0.912s
Pa-234    519.77   130.17       169.       -25.    -0.009   150.65   0.921s
U-235     575.56   144.13       165.        27.     0.010   140.76   0.934s
U-235     650.19   162.80       170.        -9.    -0.003   416.18   0.953s
U-235     742.54   185.91       183.        56.     0.021    73.26   0.976s
Ra-226    742.69   185.95       186.        56.     0.021    74.02   0.976s
U-235     821.85   205.75       146.         3.     0.001  1096.44   0.995s
Pb-212    952.84   238.52       142.       595.     0.220    10.13   0.966 
Pb-214    965.93   241.80       119.        92.     0.034    40.78   1.354s
Tl-208   1108.09   277.36        78.        36.     0.013    76.65   1.066 
Pb-214   1178.67   295.02        58.       185.     0.069    19.03   0.630s
Pb-212   1197.24   299.66        77.        47.     0.017    69.22   0.868 
Ac-228   1351.21   338.18        69.       128.     0.047    27.34   0.963 
Pb-214   1405.64   351.80        90.       328.     0.122    14.67   1.160 
Pa-234   2269.62   567.87        33.        -4.    -0.001   470.55   1.328s
Tl-208   2331.08   583.24        38.       212.     0.079    17.03   1.066 
Bi-214   2435.54   609.35        33.       279.     0.103    13.32   1.306 
Cs-137   2647.77   662.41        54.        -6.    -0.002   376.52   1.403s
Eu-154   2891.70   723.39        56.       -13.    -0.005   172.52   1.451s
Bi-212   2906.85   727.18        22.        51.     0.019    38.32   1.454s
Bi-212   3142.07   785.98        31.        15.     0.005   119.02   1.498s
Tl-208   3441.26   860.75        23.        22.     0.008    76.63   1.553s
Ac-228   3643.35   911.26         6.       174.     0.064    16.24   1.597 
Pa-234   3783.90   946.38        24.         9.     0.003   164.14   1.612s
Eu-152   3848.37   962.49        36.         1.     0.000  1312.56   1.624s
Ac-228   3874.50   969.02        19.        93.     0.035    25.70   1.224s
Eu-154   3986.75   997.06        30.        -6.    -0.002   264.21   1.645s
Eu-154   4015.21  1004.18        40.        -8.    -0.003   237.76   1.651s
Eu-152   4446.17  1111.84        24.        -3.    -0.001   500.14   1.718s
Bi-214   4477.00  1119.55        11.        75.     0.028    27.61   0.972s
Co-60    4700.20  1175.30        20.        -1.    -0.001   940.65   1.754s
Co-60    5329.25  1332.40        11.         2.     0.001   439.45   1.840s
Eu-152   5630.06  1407.52        13.         3.     0.001   419.28   1.877s
K-40     5842.93  1460.66        26.       382.     0.141    10.33   1.578 
Bi-212   6484.98  1620.93        13.         7.     0.002   170.40   1.969s
Bi-214   7057.22  1763.74         5.        76.     0.028    22.22   0.879s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0890E+00                                      5.12E+12             
911.20 1.149E+00  (  3.834E-02 8.12E+00 2.62E+01 G  
968.96 1.061E+00  (  1.146E-01 1.29E+01 1.59E+01 G  
338.32 9.915E-01  (  1.495E-01 1.37E+01 1.14E+01 G  

Energy duplication    
93.35 1.853E+00 +   5.542E-01 2.23E+01 4.10E+00 XA 

Am-241   I  -2.6206E-03                                      1.58E+05             
59.54-2.621E-03 &(  1.545E-01 3.58E+03 3.59E+01 G  

Bi-212   N   1.1439E+00                                      5.12E+12             
727.33 1.137E+00 ?(  2.452E-01 1.92E+01 6.65E+00 G  
785.37 2.071E+00 &   1.825E+00 5.95E+01 1.11E+00 G  

1620.74 1.173E+00 ?(  1.465E+00 8.52E+01 1.51E+00 G  

Bi-214   N   8.0553E-01                                      5.84E+05             
609.31 8.055E-01  (P 3.866E-02 6.66E+00 4.55E+01 G  

1120.29 1.009E+00 + P 1.040E-01 1.38E+01 1.49E+01 G  
1764.49 1.437E+00 + P 9.428E-02 1.11E+01 1.53E+01 G  

Co-60    T   5.2354E-03                                      1.93E+03             
1332.49 5.235E-03 &(  1.806E-02 2.20E+02 1.00E+02 G  
1173.23-2.845E-03 +   2.167E-02 4.70E+02 9.98E+01 G  

Cs-137   I  -9.2805E-03                                      1.10E+04             
661.66-9.280E-03 ?(  2.806E-02 1.88E+02 8.50E+01 G  

Eu-152   I   1.1400E-02                                      4.94E+03             
344.28-1.348E-03 &(  6.460E-02 2.91E+03 2.66E+01 G  
121.78 8.069E-03 ?(  6.144E-02 4.65E+02 2.84E+01 G  
778.90 0.000E+00 -   1.306E-01 1.00E+03 1.30E+01 G  
964.08 1.621E-02 &(  1.736E-01 6.56E+02 1.45E+01 G  

1112.08-4.293E-02 +   1.719E-01 2.50E+02 1.34E+01 G  
1408.01 2.885E-02 ?(  9.503E-02 2.10E+02 2.09E+01 G  

Eu-154   I   7.3417E-04                                      3.14E+03             
873.18 7.342E-04 &(  1.941E-01 1.61E+04 1.22E+01 G  
123.07-1.778E-02 +   4.774E-02 1.66E+02 4.04E+01 G  

1274.43-7.867E-04 %   6.752E-02 5.22E+03 3.49E+01 G  
723.30-9.579E-02 +   1.289E-01 8.63E+01 2.00E+01 G  

1004.72-8.260E-02 +   1.544E-01 1.19E+02 1.79E+01 G  
996.25-1.097E-01 +   2.276E-01 1.32E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.8955E+00                                      4.57E+11             
1460.82 8.895E+00  (P 2.767E-01 5.16E+00 1.06E+01 G  

Pa-234   N  -8.6499E-02                                      1.63E+12             
131.30-8.650E-02 ?(  1.035E-01 7.53E+01 1.82E+01 G  
569.50-4.787E-02 +   1.808E-01 2.35E+02 9.30E+00 G  
946.00 1.210E-01 +   1.498E-01 8.21E+01 1.35E+01 G  
880.52-3.998E-03 &   2.005E-01 3.05E+03 1.05E+01 G  
883.24 1.185E-02 %   2.116E-01 1.09E+03 9.70E+00 G  

Pb-212   N   9.7399E-01                                      5.12E+12             
238.63 9.740E-01  (P 4.538E-02 5.06E+00 4.36E+01 G  
300.09 1.197E+00 + P 5.260E-01 3.46E+01 3.18E+00 G  

Pb-214   N   8.3754E-01                                      5.84E+05             
351.93 8.350E-01  (P 5.604E-02 7.34E+00 3.56E+01 G  
295.22 8.123E-01  (P 7.773E-02 9.51E+00 1.84E+01 G  
242.00 9.142E-01  (P 2.509E-01 2.04E+01 7.27E+00 G  

Ra-226   N   1.0063E+00                                      5.84E+05             
186.21 1.006E+00  (  5.722E-01 3.70E+01 3.56E+00 G  

Th-234   N   1.2042E+00                                      1.63E+12             
63.30 1.131E+00  (  1.378E+00 7.65E+01 3.75E+00 G  
92.59 1.268E+00  (  6.521E-01 3.34E+01 4.34E+00 G  

Tl-208   N   3.1426E-01                                      5.12E+12             
583.19 3.179E-01  (  2.154E-02 8.52E+00 8.50E+01 G  
277.37 4.258E-01 +   2.422E-01 3.83E+01 6.60E+00 G  
860.53 2.890E-01 ?(  1.509E-01 3.83E+01 1.24E+01 G  

U-235    N   7.7084E-02                                      2.57E+11             
143.77 1.507E-01 @(  1.680E-01 7.04E+01 1.09E+01 G  
205.32 4.147E-02 -   3.726E-01 5.48E+02 5.02E+00 G  
163.36-1.096E-01 -   3.709E-01 2.08E+02 5.08E+00 G  
185.72 6.296E-02  (  3.539E-02 3.66E+01 5.70E+01 G  

Energy duplication    
93.35 1.009E+00     4.402E-01 2.89E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.27       180.        26.     0.010   153.07   1.131E+00   
Th-234      92.88       243.        71.     0.026    66.83   1.268E+00   
U-235       93.35       199.        75.     0.028    57.76   1.009E+00   
Eu-152     123.02       138.         4.     0.001   930.24   8.069E-03   
Eu-154     122.47       168.       -11.    -0.004   331.37  -1.778E-02   
Pa-234     130.17       169.       -25.    -0.009   150.65  -8.650E-02   
U-235      144.13       165.        27.     0.010   140.76   1.507E-01   
U-235      162.80       170.        -9.    -0.003   416.18  -1.096E-01   
U-235      185.91       183.        56.     0.021    73.26   6.296E-02   
Ra-226     185.95       186.        56.     0.021    74.02   1.006E+00   
U-235      205.75       146.         3.     0.001  1096.44   4.147E-02   
Pa-234     567.87        33.        -4.    -0.001   470.55  -4.787E-02   
Cs-137     662.41        54.        -6.    -0.002   376.52  -9.280E-03   
Eu-154     723.39        56.       -13.    -0.005   172.52  -9.579E-02   
Pa-234     946.38        24.         9.     0.003   164.14   1.210E-01   
Eu-152     962.49        36.         1.     0.000  1312.56   1.621E-02   
Eu-154     997.06        30.        -6.    -0.002   264.21  -1.097E-01   
Eu-154    1004.18        40.        -8.    -0.003   237.76  -8.260E-02   
Eu-152    1111.84        24.        -3.    -0.001   500.14  -4.293E-02   
Co-60     1175.30        20.        -1.    -0.001   940.65  -2.845E-03   
Co-60     1332.40        11.         2.     0.001   439.45   5.235E-03   
Eu-152    1407.52        13.         3.     0.001   419.28   2.885E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0890E+00    1.0890E+00   1.4843E-01    1.6810E-01  3.834E-02
Am-241 #A   -2.6202E-03   -2.6206E-03   1.8773E-01    1.8773E-01  1.545E-01
Bi-212 #     1.1439E+00    1.1439E+00   4.3837E-01    4.4227E-01  2.452E-01
Bi-214       8.0549E-01    8.0553E-01   1.1032E-01    1.1624E-01  3.866E-02
Co-60  #A    5.1718E-03    5.2354E-03   2.3007E-02    2.3008E-02  1.806E-02
Cs-137 #A   -9.2606E-03   -9.2805E-03   3.4943E-02    3.4945E-02  2.806E-02
Eu-152 #A    1.1345E-02    1.1400E-02   4.7796E-02    4.7801E-02  6.460E-02
Eu-154 #A    7.2869E-04    7.3417E-04   2.3572E-01    2.3572E-01  1.941E-01
K-40         8.8955E+00    8.8955E+00   9.6551E-01    1.0640E+00  2.767E-01
Pa-234 #A   -8.6499E-02   -8.6499E-02   1.3031E-01    1.3207E-01  1.035E-01
Pb-212       9.7399E-01    9.7399E-01   9.9638E-02    1.2812E-01  4.538E-02
Pb-214       8.3751E-01    8.3754E-01   1.2511E-01    1.3352E-01  5.604E-02
Ra-226 #     1.0063E+00    1.0063E+00   7.4492E-01    7.4804E-01  5.722E-01
Th-234 #A    1.2042E+00    1.2042E+00   8.0479E-01    8.1282E-01  1.378E+00
Tl-208       3.1426E-01    3.1426E-01   5.3530E-02    5.7245E-02  2.154E-02
U-235  #A    7.7084E-02    7.7084E-02   5.6472E-02    5.6689E-02  1.680E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     1.406E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 1.4059706E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-41                Received:        04/11/13                      
Lab ID:          244653-018                    Prepared:        04/12/13 12:48                
Matrix:          Soil                          Analyzed:        05/15/13 09:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.88 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         
Sampled:         04/11/13 11:02                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01439 U        0.2347        0.1927            0.9     
Bismuth-212                          1.627            0.5654        0.2409                    
Bismuth-214                          0.6045           0.1075        0.04600                   
Cesium-137                           0.0007621 U      0.02717       0.02230           0.07    
Cobalt-60                           -0.005648 U       0.03086       0.02471           0.03    
Europium-152                         0.01300 U        0.02138       0.06545           0.1     
Europium-154                         0.01661 U        0.03905       0.1748            0.2     
Lead-212                             0.8759           0.1034        0.05116                   
Lead-214                             0.7136           0.09576       0.04654                   
Potassium-40                         8.018            0.9158        0.2712                    
Protactinium-234                    -0.007591 U       0.01889       0.1247                    
Radium-226 (By Bismuth-214)          0.6045           0.1075        0.04600           0.2     
Thallium-208                         0.2852           0.05395       0.02050                   
Thorium-232 (By Actinium-228)        0.8907           0.1504        0.05972           0.9     
Thorium-234                          0.8644 U         1.764         1.414                     
Uranium-235                          0.05426 U        0.03044       0.1772            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244653-018                   Client ID : 12-PE-E0804-41        

Seqnum : 1523194843005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130515_005                                Batch         : 197298                       Time      : 15-MAY-2013 09:53     

Cal    : 15-MAY-2013 07:34:35,29-APR-2013 08:26:15     Caldate       : 15-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334.88 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.01439          0.1927      0.9      .23465           .23466           0.0063       u        

Bismuth-212                         1.627             0.2409               .56542           .57153           0.049        u        

Bismuth-214                         0.6045            0.04600              .10753           .11091           -0.012       u        

Cesium-137                          0.0007621         0.02230     0.07     .027166          .027166          -0.00061     u        

Cobalt-60                           -0.005648         0.02471     0.03     .030859          .03086           0            u        

Europium-152                        0.01300           0.06545     0.1      .021377          .021386          0.020        u        

Europium-154                        0.01661           0.1748      0.2      .039049          .039059          0.059        u        

Lead-212                            0.8759            0.05116              .10342           .12129           -0.018       u        

Lead-214                            0.7136            0.04654              .095763          .10141           0.0035       u        

Potassium-40                        8.018             0.2712               .91576           1.0002           -0.31        u        

Protactinium-234                    -0.007591         0.1247               .018888          .018982          0.053        u        

Radium-226 (By Bismuth-214)         0.6045            0.04600     0.2      .10753           .11091           -0.012       u        

Thallium-208                        0.2852            0.02050              .053945          .056949          0.00029      u        

Thorium-232 (By Actinium-228)       0.8907            0.05972     0.9      .15037           .16359           0.035        u        

Thorium-234                         0.8644            1.414                1.7636           1.7655           -0.0021      u        

Uranium-235                         0.05426           0.1772      0.18     .030435          .030612          0.013        u        

u=use  

Page 1 of 1                                                                                                           1523194843005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-41          
Sample Description: 244653-018, 197298 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130515_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 11:02           Live Time: 2700   sec

Acquisition Time: 5/15/2013 09:53:01        Real Time: 2704   sec
Analysis Time: 5/15/2013 10:38           Dead Time: 0.15   %

Analysis Quantity: 3.349E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.907E-01      1.504E-01      1.636E-01      5.972E-02
Am-241    #AB   -1.439E-02      2.347E-01      2.347E-01      1.927E-01
Bi-212           1.627E+00      5.654E-01      5.715E-01      2.409E-01
Bi-214           6.045E-01      1.075E-01      1.109E-01      4.600E-02
Co-60     #AB   -5.648E-03      3.086E-02      3.086E-02      2.471E-02
Cs-137    #AB    7.621E-04      2.717E-02      2.717E-02      2.230E-02
Eu-152    #AB    1.300E-02      2.138E-02      2.139E-02      6.545E-02
Eu-154    #AB    1.661E-02      3.905E-02      3.906E-02      1.748E-01
K-40             8.018E+00      9.158E-01      1.000E+00      2.712E-01
Pa-234    #AB   -7.591E-03      1.889E-02      1.898E-02      1.247E-01
Pb-212           8.759E-01      1.034E-01      1.213E-01      5.116E-02
Pb-214           7.136E-01      9.576E-02      1.014E-01      4.654E-02
Ra-226    #      9.820E-01      6.581E-01      6.605E-01      4.958E-01
Th-234    #AB    8.644E-01      1.764E+00      1.766E+00      1.414E+00
Tl-208           2.852E-01      5.395E-02      5.695E-02      2.050E-02
U-235     #AB    5.426E-02      3.044E-02      3.061E-02      1.772E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.495E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:38:12
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_005.An1               

Sample description                                             
244653-018, 197298                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130515_005.An1

Acquisition information
Start time:                 5/15/2013 09:53:01
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:34:35
Zero offset:          -0.095 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.840E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3488E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3488E+02) = 

8.0707E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:38:12
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 11:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0815

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.89       18.  69.05   0.36  1.201E-02
63.34       18. 102.01   0.82  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.79      111.  17.95   0.84  2.592E-02
77.10      220.   9.70   0.84  2.759E-02
82.41       19.  75.81   0.28  3.113E-02
93.01       51.  37.60   1.01  3.718E-02    92.59   4.343  9.534E-01 Th234 

93.35   4.100  1.000E+00 Ac228 
93.35   5.760  7.118E-01 U235  
93.35   5.760  7.118E-01 U235  

93.04       48.  42.68   0.86  3.718E-02    93.35   4.100  9.415E-01 Ac228 
93.35   5.760  6.702E-01 U235  

122.85        5. 358.44   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
179.97       18.  75.13   0.62  4.702E-02
186.00       49.  37.80   0.77  4.660E-02   185.72  57.000  5.467E-02 U235  

186.21   3.555  8.773E-01 Ra226 
185.72  57.000  5.467E-02 U235  

205.19        7. 235.44   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.094E-02 U235  

238.69      548.   5.82   1.04  4.202E-02   238.63  43.600  8.808E-01 Pb212 
241.65       87.  22.38   1.35  4.172E-02   242.00   7.268  8.532E-01 Pb214 
277.79       48.  27.48   1.32  3.864E-02   277.37   6.600  5.626E-01 Tl208 
295.37      172.  10.76   1.20  3.720E-02   295.22  18.414  7.335E-01 Pb214 
300.23       32.  41.42   1.10  3.683E-02   300.09   3.180  8.091E-01 Pb212 
338.50      131.  14.67   1.11  3.410E-02   338.32  11.400  9.914E-01 Ac228 
351.93      286.   7.45   0.80  3.324E-02   351.93  35.600  7.034E-01 Pb214 
510.94      162.  11.24   0.86  2.581E-02
569.25        5. 179.19   1.36  2.396E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 10:38:12
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.16      191.   9.46   1.49  2.357E-02   583.19  85.000  2.852E-01 Tl208 
609.28      216.   8.40   1.49  2.288E-02   609.31  45.490  5.853E-01 Bi214 
727.30       73.  17.38   1.77  2.025E-02   727.33   6.650  1.627E+00 Bi212 
780.73        2. 348.62   1.55  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.71       31.  28.28   1.61  1.803E-02   860.53  12.400  4.093E-01 Tl208 
911.33      139.   9.62   2.01  1.732E-02   911.20  26.200  9.148E-01 Ac228 
968.93       69.  17.96   0.71  1.658E-02   968.96  15.900  7.789E-01 Ac228 

1120.13       49.  16.90   1.02  1.494E-02  1120.29  14.910  6.629E-01 Bi214 
1274.47        6. 117.52   1.87  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1406.80        6.  84.70   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.93      345.   5.41   1.88  1.219E-02  1460.82  10.550  8.018E+00 K40   
1764.46       15.  33.95   2.05  1.039E-02  1764.49  15.310  2.741E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

231.71    57.89        69.        18. 1.528E+03  135.97   0.364  -      
299.20    74.78       184.        81. 3.140E+03   54.13   0.833  -        
308.43    77.09       157.       172. 6.224E+03   26.10   0.813  -        
329.68    82.41        98.        19. 6.071E+02  151.62   0.283  -       c
719.55   179.97        73.        18. 3.786E+02  150.26   0.622  -       c

2042.56   510.94        46.       162. 6.280E+03   22.48   0.861 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.29    59.54       179.        -2.    -0.001  1631.25   0.820s
Th-234    253.50    63.34       162.        18.     0.007   204.02   0.824s
Ac-228    373.40    93.35       144.        51.     0.019    75.21   1.009D
U-235     373.40    93.35       186.        48.     0.018    85.35   0.861D
Eu-152    486.41   121.63       174.       -12.    -0.004   320.44   0.894s
Eu-154    491.28   122.85       150.         5.     0.002   716.88   0.896s
Pa-234    524.70   131.21       237.       -13.    -0.005   345.31   0.905s
U-235     578.02   144.55       178.        -7.    -0.003   531.42   0.920s
U-235     653.35   163.40       152.        -7.    -0.002   533.16   0.943 
U-235     743.34   185.92       118.        62.     0.023    56.10   0.968 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.41   185.94       139.        54.     0.020    67.01   0.969 
U-235     820.34   205.19       128.         7.     0.003   470.89   0.991s
Pb-212    954.25   238.69       181.       540.     0.200    11.64   1.045 
Pb-214    966.09   241.65       120.        87.     0.032    44.76   1.352s
Tl-208   1110.52   277.79        45.        48.     0.018    54.96   1.321s
Pb-214   1180.79   295.37        63.       168.     0.062    21.52   1.203 
Pb-212   1200.24   300.23        83.        32.     0.012    82.84   1.095 
Ac-228   1353.19   338.50        77.       129.     0.048    29.34   1.111s
Eu-152   1378.51   344.83        70.        -9.    -0.003   281.98   1.142s
Pb-214   1406.90   351.93        63.       278.     0.103    14.91   0.798s
Pa-234   2275.70   569.25        35.         5.     0.002   358.39   1.364s
Tl-208   2331.34   583.16        35.       191.     0.071    18.91   1.486 
Bi-214   2435.76   609.28        47.       204.     0.075    16.80   1.495 
Eu-154   2892.79   723.56        59.       -11.    -0.004   201.35   1.498s
Bi-212   2907.76   727.30        22.        73.     0.027    34.76   1.771 
Bi-212   3121.41   780.73        24.         2.     0.001   697.24   1.549s
Tl-208   3441.31   860.71        22.        31.     0.011    56.55   1.607 
Eu-154   3493.90   873.86        29.        -1.     0.000  1309.31   1.616s
Pa-234   3512.34   878.46        16.        -3.    -0.001   380.09   1.621s
Ac-228   3643.79   911.33        15.       139.     0.051    19.24   2.010s
Pa-234   3781.08   945.65        25.        -3.    -0.001   502.95   1.669s
Eu-152   3853.42   963.73        61.        -6.    -0.002   392.15   1.681s
Ac-228   3874.22   968.93        25.        69.     0.025    35.91   0.711s
Eu-154   3983.52   996.25        22.        -2.    -0.001   557.23   1.703s
Eu-154   4025.91  1006.85        25.        -3.    -0.001   558.17   1.709s
Bi-214   4479.13  1120.13        11.        49.     0.018    33.81   1.018s
Co-60    4692.83  1173.54        25.        -4.    -0.001   396.01   1.813s
Eu-154   5096.72  1274.47        22.         6.     0.002   235.03   1.867s
Co-60    5329.27  1332.57        21.        -2.    -0.001   546.36   1.896s
Eu-152   5626.36  1406.80         9.         6.     0.002   169.40   1.930s
K-40     5843.03  1460.93        25.       345.     0.128    10.82   1.880 
Bi-214   7058.24  1764.46        12.        15.     0.005    67.90   2.047s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.9073E-01                                      5.12E+12             
911.20 9.148E-01  (P 5.972E-02 9.62E+00 2.62E+01 G  
968.96 7.789E-01  (  1.329E-01 1.80E+01 1.59E+01 G  
338.32 9.914E-01 @(P 1.571E-01 1.47E+01 1.14E+01 G  

Energy duplication    
93.35 1.000E+00     5.482E-01 3.76E+01 4.10E+00 XA 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -1.4385E-02                                      1.58E+05             
59.54-1.438E-02 &(  1.927E-01 8.16E+02 3.59E+01 G  

Bi-212   N   1.6268E+00                                      5.12E+12             
727.33 1.627E+00  (  2.409E-01 1.74E+01 6.65E+00 G  
785.37 2.821E-01 &   1.587E+00 3.49E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.123E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.0449E-01                                      5.84E+05             
609.31 5.853E-01  (P 4.600E-02 8.40E+00 4.55E+01 G  

1120.29 6.629E-01  (P 1.019E-01 1.69E+01 1.49E+01 G  
1764.49 2.741E-01 - P 1.526E-01 3.39E+01 1.53E+01 G  

Co-60    T  -5.6481E-03                                      1.93E+03             
1332.49-5.648E-03 &(  2.471E-02 2.73E+02 1.00E+02 G  
1173.23-7.769E-03 +   2.446E-02 1.98E+02 9.98E+01 G  

Cs-137   I   7.6213E-04                                      1.10E+04             
661.66 7.621E-04 %(  2.230E-02 1.78E+03 8.50E+01 G  

Eu-152   I   1.2997E-02                                      4.94E+03             
344.28-2.903E-02 ?(  6.545E-02 1.41E+02 2.66E+01 G  
121.78-2.723E-02 +   7.069E-02 1.60E+02 2.84E+01 G  
778.90 0.000E+00 &   1.725E-01 1.00E+03 1.30E+01 G  
964.08-7.179E-02 +   2.266E-01 1.96E+02 1.45E+01 G  

1112.08-3.832E-03 %   1.709E-01 2.71E+03 1.34E+01 G  
1408.01 6.660E-02 ?(  8.101E-02 8.47E+01 2.09E+01 G  

Eu-154   I   1.6614E-02                                      3.14E+03             
873.18-1.637E-02 &(  1.748E-01 6.55E+02 1.22E+01 G  
123.07 7.864E-03 ?(  4.607E-02 3.58E+02 4.04E+01 G  

1274.43 3.825E-02 &(  6.945E-02 1.18E+02 3.49E+01 G  
723.30-8.330E-02 +   1.320E-01 1.01E+02 2.00E+01 G  

1004.72-2.709E-02 +   1.214E-01 2.79E+02 1.79E+01 G  
996.25-4.356E-02 +   1.947E-01 2.79E+02 1.05E+01 G  

K-40     N   8.0179E+00                                      4.57E+11             
1460.82 8.018E+00  (P 2.712E-01 5.41E+00 1.06E+01 G  

Pa-234   N  -7.5905E-03                                      1.63E+12             
131.30-4.443E-02 ?(  1.247E-01 1.73E+02 1.82E+01 G  
569.50 6.450E-02 ?(  1.842E-01 1.79E+02 9.30E+00 G  
946.00-3.766E-02 +   1.517E-01 2.51E+02 1.35E+01 G  
880.52-5.075E-02 &   1.518E-01 1.90E+02 1.05E+01 G  
883.24 0.000E+00 +   1.238E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   8.7589E-01                                      5.12E+12             
238.63 8.808E-01  (P 5.116E-02 5.82E+00 4.36E+01 G  
300.09 8.091E-01 ?(P 5.427E-01 4.14E+01 3.18E+00 G  

Pb-214   N   7.1364E-01                                      5.84E+05             
351.93 7.034E-01  (P 4.654E-02 7.45E+00 3.56E+01 G  
295.22 7.335E-01  (P 8.060E-02 1.08E+01 1.84E+01 G  
242.00 8.532E-01 + P 2.521E-01 2.24E+01 7.27E+00 G  

Ra-226   N   9.8202E-01                                      5.84E+05             
186.21 9.820E-01 ?(  4.958E-01 3.35E+01 3.56E+00 G  

Th-234   N   8.6443E-01                                      1.63E+12             
63.30 8.644E-01  (  1.414E+00 1.02E+02 3.75E+00 G  
92.59 2.279E-02 %   7.021E-01 1.87E+03 4.34E+00 G  

Tl-208   N   2.8523E-01                                      5.12E+12             
583.19 2.852E-01  (  2.050E-02 9.46E+00 8.50E+01 G  
277.37 5.626E-01 +   1.832E-01 2.75E+01 6.60E+00 G  
860.53 4.093E-01 +   1.466E-01 2.83E+01 1.24E+01 G  

U-235    N   5.4256E-02                                      2.57E+11             
143.77-4.087E-02 ?(  1.772E-01 2.66E+02 1.09E+01 G  
205.32 9.094E-02 ?(  3.481E-01 2.35E+02 5.02E+00 G  
163.36-8.131E-02 &   3.533E-01 2.67E+02 5.08E+00 G  
185.72 6.928E-02 ?(  2.852E-02 2.80E+01 5.70E+01 G  

Energy duplication    
93.35 6.702E-01     4.434E-01 4.27E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       179.        -2.    -0.001  1631.25  -1.438E-02   
Th-234      63.34       162.        18.     0.007   204.02   8.644E-01   
U-235       93.35       186.        48.     0.018    85.35   6.702E-01   
Eu-152     121.63       174.       -12.    -0.004   320.44  -2.723E-02   
Eu-154     122.85       150.         5.     0.002   716.88   7.864E-03   
Pa-234     131.21       237.       -13.    -0.005   345.31  -4.443E-02   
U-235      144.55       178.        -7.    -0.003   531.42  -4.087E-02   
U-235      163.40       152.        -7.    -0.002   533.16  -8.131E-02   
U-235      185.92       118.        62.     0.023    56.10   6.928E-02   
U-235      205.19       128.         7.     0.003   470.89   9.094E-02   
Eu-152     344.83        70.        -9.    -0.003   281.98  -2.903E-02   
Pa-234     569.25        35.         5.     0.002   358.39   6.450E-02   
Eu-154     723.56        59.       -11.    -0.004   201.35  -8.330E-02   
Eu-154     873.86        29.        -1.     0.000  1309.31  -1.637E-02   
Pa-234     878.46        16.        -3.    -0.001   380.09  -5.075E-02   
Pa-234     945.65        25.        -3.    -0.001   502.95  -3.766E-02   
Eu-152     963.73        61.        -6.    -0.002   392.15  -7.179E-02   
Eu-154     996.25        22.        -2.    -0.001   557.23  -4.356E-02   
Eu-154    1006.85        25.        -3.    -0.001   558.17  -2.709E-02   
Co-60     1173.54        25.        -4.    -0.001   396.01  -7.769E-03   
Eu-154    1274.47        22.         6.     0.002   235.03   3.825E-02   
Co-60     1332.57        21.        -2.    -0.001   546.36  -5.648E-03   
Eu-152    1406.80         9.         6.     0.002   169.40   6.660E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.9073E-01    8.9073E-01   1.5037E-01    1.6359E-01  5.972E-02
Am-241 #A   -1.4383E-02   -1.4385E-02   2.3465E-01    2.3466E-01  1.927E-01
Bi-212       1.6268E+00    1.6268E+00   5.6542E-01    5.7153E-01  2.409E-01
Bi-214       6.0446E-01    6.0449E-01   1.0753E-01    1.1091E-01  4.600E-02
Co-60  #A   -5.5795E-03   -5.6481E-03   3.0859E-02    3.0860E-02  2.471E-02
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Cs-137 #A    7.6050E-04    7.6213E-04   2.7166E-02    2.7166E-02  2.230E-02
Eu-152 #A    1.2935E-02    1.2997E-02   2.1377E-02    2.1386E-02  6.545E-02
Eu-154 #A    1.6490E-02    1.6614E-02   3.9049E-02    3.9059E-02  1.748E-01
K-40         8.0179E+00    8.0179E+00   9.1576E-01    1.0002E+00  2.712E-01
Pa-234 #A   -7.5905E-03   -7.5905E-03   1.8888E-02    1.8982E-02  1.247E-01
Pb-212       8.7589E-01    8.7589E-01   1.0342E-01    1.2129E-01  5.116E-02
Pb-214       7.1361E-01    7.1364E-01   9.5763E-02    1.0141E-01  4.654E-02
Ra-226 #     9.8198E-01    9.8202E-01   6.5810E-01    6.6049E-01  4.958E-01
Th-234 #A    8.6443E-01    8.6443E-01   1.7636E+00    1.7655E+00  1.414E+00
Tl-208       2.8523E-01    2.8523E-01   5.3945E-02    5.6949E-02  2.050E-02
U-235  #A    5.4256E-02    5.4256E-02   3.0435E-02    3.0612E-02  1.772E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.400E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3996670E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

270 of 535



QC Raw Data

271 of 535



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-37                Sampled:         04/11/13 10:58                
Type:            SDUP                          Received:        04/11/13                      
MSS Lab ID:      244653-014                    Prepared:        04/12/13 11:30                
Lab ID:          QC684926                      Analyzed:        05/15/13 08:58                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   303.64 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                    0.0001214 U    0.1626      -0.007713 U    0.1508      0.1237           0.9   NC    40  NC      1   

Bismuth-212                      0.7025         0.4239       0.4690        0.3290      0.2066                 39.86 40  0.3101  1   

Bismuth-214                      0.3811         0.08927      0.3702        0.09267     0.04213                2.902 40  0.05991 1   

Cesium-137                       0.008320 U     0.02657     -0.001289 U    0.02564     0.02098          0.07  NC    40  NC      1   

Cobalt-60                        0.004817 U     0.01356     -0.01199 U     0.03364     0.02622          0.03  NC    40  NC      1   

Europium-152                     0.02165 U      0.04802      0.03552 U     0.05599     0.05407          0.1   NC    40  NC      1   

Europium-154                     0.03230 U      0.05977     -0.009489 U    0.1897      0.1550           0.2   NC    40  NC      1   

Lead-212                         0.4163         0.07970      0.3976        0.08299     0.03843                4.600 40  0.1151  1   

Lead-214                         0.3519         0.09686      0.4740        0.09733     0.04016                29.57 40  0.6289  1   

Potassium-40                     9.447          1.152        8.664         1.050       0.2558                 8.649 40  0.3558  1   

Protactinium-234                 0.005874 U     0.02038      0.03656 U     0.02961     0.09676                NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.3811         0.08927      0.3702        0.09267     0.04213          0.2   2.902 40  0.05991 1   

Thallium-208                     0.1640         0.04015      0.1047        0.03486     0.01684                44.08 40  0.7895  1   

Thorium-232 (By Actinium-228)    0.4969         0.1247       0.3586        0.1062      0.08187          0.9   32.32 40  0.5986  1   

Thorium-234                      0.8438 U       1.535        0.3131 U      0.3426      1.011                  NC    40  NC      1   

Uranium-235                      0.05873 U      0.04043      0.05745 U     0.03170     0.1301           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244653 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1533194860003.1                                                          Seqnum        : 1513194842004.2                                                         

File          : 4_20130515_003                                                           File          : 2_20130515_004                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244653-014                                                               Lab ID        : QC684926                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197298                                                                   Batch         : 197298                                                                  

Time          : 15-MAY-2013 08:08                                                        Time          : 15-MAY-2013 08:58                                                       

Sample Amount : 301.44 g                                                                 Sample Amount : 303.64 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.28 %                                                                   Dead Time     : 0.31 %                                                                  

Cal           : 15-MAY-2013 07:52:13,05-MAR-2013 18:53:13                                Cal           : 15-MAY-2013 07:33:01,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          SDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.0001214   0.1339    0.9    .16255         .16255         -0.007713  0.1237   0.9   .1508         .1508              40          1    u     

Bismuth-212                      0.7025      0.2207           .42235         .42388         0.4690     0.2066         .3281         .32898        40   40   0.310  1    u     

Bismuth-214                      0.3811      0.04066          .087611        .089269        0.3702     0.04213        .091127       .092668       3    40   0.060  1    u     

Cesium-137                       0.008320    0.02094   0.07   .026568        .026571        -0.001289  0.02098  0.07  .025639       .025639            40          1    u     

Cobalt-60                        0.004817    0.02123   0.03   .013554        .013556        -0.01199   0.02622  0.03  .03364        .033644            40          1    u     

Europium-152                     0.02165     0.05610   0.1    .048008        .048019        0.03552    0.05407  0.1   .055953       .05599             40          1    u     

Europium-154                     0.03230     0.1246    0.2    .059741        .059765        -0.009489  0.1550   0.2   .18966        .18966             40          1    u     

Lead-212                         0.4163      0.03837          .073793        .079702        0.3976     0.03843        .0762         .082991       5    40   0.115  1    u     

Lead-214                         0.3519      0.05082          .095448        .096856        0.4740     0.04016        .093684       .097328       30   40   0.629  1    u     

Potassium-40                     9.447       0.2933           1.0498         1.1518         8.664      0.2558         .95495        1.0495        9    40   0.356  1    u     

Protactinium-234                 0.005874    0.09561          .020322        .020375        0.03656    0.09676        .028174       .029607            40          1    u     

Radium-226 (By Bismuth-214)      0.3811      0.04066   0.2    .087611        .089269        0.3702     0.04213  0.2   .091127       .092668       3    40   0.060  1    u     

Thallium-208                     0.1640      0.01504          .038755        .04015         0.1047     0.01684        .034196       .034858       44   40   0.790  1    u     

Thorium-232 (By Actinium-228)    0.4969      0.06916   0.9    .11941         .1247          0.3586     0.08187  0.9   .103          .10623        32   40   0.599  1    u     

Thorium-234                      0.8438      1.216            1.5326         1.5347         0.3131     1.011          .34131        .3426              40          1    u     

Uranium-235                      0.05873     0.1519    0.18   .040276        .040433        0.05745    0.1301   0.18  .031488       .031704            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-37DUP       
Sample Description: QC684926, 197298, SDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130515_004
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:58           Live Time: 2700   sec

Acquisition Time: 5/15/2013 08:58:07        Real Time: 2708   sec
Analysis Time: 5/15/2013 09:43           Dead Time: 0.31   %

Analysis Quantity: 3.036E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.586E-01      1.030E-01      1.062E-01      8.187E-02
Am-241    #AB   -7.713E-03      1.508E-01      1.508E-01      1.237E-01
Bi-212    #      4.690E-01      3.281E-01      3.290E-01      2.066E-01
Bi-214           3.702E-01      9.113E-02      9.267E-02      4.213E-02
Co-60     #AB   -1.199E-02      3.364E-02      3.364E-02      2.622E-02
Cs-137    #AB   -1.289E-03      2.564E-02      2.564E-02      2.098E-02
Eu-152    #AB    3.552E-02      5.595E-02      5.599E-02      5.407E-02
Eu-154    #AB   -9.489E-03      1.897E-01      1.897E-01      1.550E-01
K-40             8.664E+00      9.549E-01      1.050E+00      2.558E-01
Pa-234     AB    3.656E-02      2.817E-02      2.961E-02      9.676E-02
Pb-212           3.976E-01      7.620E-02      8.299E-02      3.843E-02
Pb-214           4.740E-01      9.368E-02      9.733E-02      4.016E-02
Ra-226           9.842E-01      5.164E-01      5.207E-01      3.355E-01
Th-234    #AB    3.131E-01      3.413E-01      3.426E-01      1.011E+00
Tl-208           1.047E-01      3.420E-02      3.486E-02      1.684E-02
U-235     #AB    5.745E-02      3.149E-02      3.170E-02      1.301E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.226E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:43:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_004.An1               

Sample description                                             
QC684926, 197298, SDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130515_004.An1

Acquisition information
Start time:                 5/15/2013 08:58:07
Live time:               2700
Real time:               2708
Dead time:                  0.31 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:33:01
Zero offset:           0.090 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.361E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0364E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0364E+02) = 

8.9010E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:43:22
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1206

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.76       46.  32.71   0.86  2.830E-02
77.24       96.  17.87   0.87  3.016E-02
90.09       52.  28.11   0.83  3.825E-02
93.24       38.  42.34   0.88  3.990E-02    92.59   4.343  7.356E-01 Th234 

93.35   5.760  5.495E-01 U235  
93.35   4.100  7.720E-01 Ac228 
93.35   5.760  5.495E-01 U235  

93.24       38.  42.34   0.88  3.990E-02    92.59   4.343  7.356E-01 Th234 
93.35   5.760  5.495E-01 U235  
93.35   4.100  7.720E-01 Ac228 

93.24       32.  54.51   0.88  3.953E-02    92.59   4.343  6.096E-01 Th234 
93.35   5.760  4.554E-01 U235  
93.35   4.100  6.398E-01 Ac228 

162.67       11. 117.02   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.474E-01 U235  

186.05       51.  26.23   0.76  4.816E-02   185.72  57.000  6.133E-02 U235  
186.21   3.555  9.842E-01 Ra226 
185.72  57.000  6.133E-02 U235  

238.52      230.   9.34   0.81  4.319E-02   238.63  43.600  3.928E-01 Pb212 
241.78       52.  24.26   0.52  4.285E-02   242.00   7.268  5.466E-01 Pb214 
277.69       16.  72.33   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.04      108.  14.09   0.86  3.815E-02   295.22  18.414  4.839E-01 Pb214 
299.81       17.  59.89   1.09  3.774E-02   300.09   3.180  4.631E-01 Pb212 
338.24       58.  18.93   0.71  3.494E-02   338.32  11.400  4.834E-01 Ac228 
351.76      173.   9.54   0.86  3.405E-02   351.93  35.600  4.540E-01 Pb214 
583.23       62.  16.32   1.34  2.416E-02   583.19  85.000  9.961E-02 Tl208 
609.38      120.  11.55   1.31  2.345E-02   609.31  45.490  3.702E-01 Bi214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.34       20.  34.98   1.45  2.078E-02   727.33   6.650  4.690E-01 Bi212 
860.80       10.  70.63   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
880.18       10.  38.53   1.57  1.822E-02   880.52  10.500  1.641E-01 Pa234 
911.29       26.  33.08   1.59  1.779E-02   911.20  26.200  1.860E-01 Ac228 
964.28       10.  81.91   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.344E-01 Eu152 
968.97       46.  20.08   0.44  1.704E-02   968.96  15.900  5.537E-01 Ac228 

1119.49       47.  18.51   0.38  1.535E-02  1120.29  14.910  6.812E-01 Bi214 
1173.35        1. 566.85   1.75  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.30        3. 160.87   1.88  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.053E-02 Eu152 
1460.75      348.   5.22   1.92  1.254E-02  1460.82  10.550  8.664E+00 K40   
1763.95       10.  44.03   2.02  1.069E-02  1764.49  15.310  1.983E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.21    74.72       106.        34. 1.216E+03   94.95   0.698  -      sM
308.16    77.21        96.        85. 2.828E+03   39.67   0.635  -      sM
359.60    90.09        77.        52. 1.359E+03   55.20   0.831  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.13    59.19        77.        -1.     0.000  1955.18   0.846s
Th-234    372.21    93.24       134.        32.     0.012   109.03   0.881s
U-235     372.65    93.35       112.        38.     0.014    84.67   0.882D
Ac-228    372.65    93.35       112.        38.     0.014    84.67   0.882D
Pa-234    524.55   131.36       129.       -10.    -0.004   323.51   0.921s
U-235     649.65   162.67        82.        11.     0.004   234.05   0.953s
U-235     742.94   186.01        71.        51.     0.019    54.81   0.976 
Ra-226    743.10   186.05        56.        51.     0.019    52.46   0.756 
Pb-212    952.83   238.52        89.       224.     0.083    18.68   0.812 
Pb-214    965.87   241.78        51.        52.     0.019    48.52   0.516s
Tl-208   1109.39   277.69        56.        16.     0.006   144.66   1.066 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1178.73   295.04        51.       103.     0.038    28.18   0.859 
Pb-212   1197.84   299.81        52.        17.     0.006   119.78   1.087 
Ac-228   1351.43   338.24        27.        58.     0.022    37.86   0.712s
Eu-152   1372.86   343.60        41.        -6.    -0.002   304.95   1.129s
Pb-214   1405.51   351.76        40.       167.     0.062    19.09   0.861 
Tl-208   2331.06   583.23        20.        62.     0.023    32.65   1.339 
Bi-214   2435.63   609.38        34.       120.     0.044    23.11   1.315 
Cs-137   2650.05   662.98        26.        -1.     0.000  1988.41   1.403s
Eu-154   2891.58   723.36        32.        -7.    -0.003   247.92   1.451s
Bi-212   2907.49   727.34        14.        20.     0.007    69.96   1.454s
Tl-208   3441.46   860.80        19.        10.     0.004   141.26   1.553s
Eu-154   3493.29   873.76        20.        -1.     0.000  1998.75   1.562s
Pa-234   3520.35   880.52         2.        10.     0.004    77.06   1.567D
Ac-228   3643.47   911.29        25.        26.     0.010    66.16   1.588s
Eu-152   3855.53   964.28        29.        10.     0.004   163.82   1.624s
Ac-228   3874.30   968.97        12.        46.     0.017    40.15   0.437s
Eu-154   4018.68  1005.04        25.        -5.    -0.002   283.61   1.651s
Eu-152   4449.16  1112.59        22.        -5.    -0.002   306.51   1.718s
Bi-214   4476.77  1119.49        11.        47.     0.018    37.01   0.379s
Co-60    4692.39  1173.35        21.         1.     0.000  1133.69   1.754s
Eu-154   5082.36  1270.75        12.        -2.    -0.001   653.04   1.810s
Co-60    5346.56  1336.73        21.        -5.    -0.002   280.62   1.840s
Eu-152   5633.22  1408.30        12.         3.     0.001   321.75   1.877s
K-40     5843.26  1460.75        19.       348.     0.129    10.44   1.915 
Bi-214   7058.03  1763.95        18.        10.     0.004    88.06   2.020s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5864E-01                                      5.12E+12             
911.20 1.860E-01 ?(  8.187E-02 3.31E+01 2.62E+01 G  
968.96 5.537E-01 @(  9.616E-02 2.01E+01 1.59E+01 G  
338.32 4.834E-01  (  9.947E-02 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 7.720E-01     4.977E-01 4.23E+01 4.10E+00 XA 

Am-241   I  -7.7130E-03                                      1.58E+05             
59.54-7.713E-03 ?(  1.237E-01 9.78E+02 3.59E+01 G  

Bi-212   N   4.6900E-01                                      5.12E+12             
727.33 4.690E-01  (  2.066E-01 3.50E+01 6.65E+00 G  
785.37 0.000E+00 &   9.839E-01 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.895E+00 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.7016E-01                                      5.84E+05             
609.31 3.702E-01  (P 4.213E-02 1.16E+01 4.55E+01 G  

1120.29 6.812E-01 + P 1.098E-01 1.85E+01 1.49E+01 G  
1764.49 1.983E-01 - P 1.974E-01 4.40E+01 1.53E+01 G  

Co-60    T  -1.1988E-02                                      1.93E+03             
1332.49-1.199E-02 ?(  2.622E-02 1.40E+02 1.00E+02 G  
1173.23 2.580E-03 +   2.377E-02 5.67E+02 9.98E+01 G  

Cs-137   I  -1.2894E-03                                      1.10E+04             
661.66-1.289E-03 ?(  2.098E-02 9.94E+02 8.50E+01 G  

Eu-152   I   3.5518E-02                                      4.94E+03             
344.28-2.231E-02 ?(  5.407E-02 1.52E+02 2.66E+01 G  
121.78-1.945E-03 &   5.335E-02 1.67E+03 2.84E+01 G  
778.90 0.000E+00 +   1.616E-01 1.00E+03 1.30E+01 G  
964.08 1.344E-01 ?(  1.673E-01 8.19E+01 1.45E+01 G  

1112.08-7.288E-02 +   1.752E-01 1.53E+02 1.34E+01 G  
1408.01 4.053E-02 ?(  1.009E-01 1.61E+02 2.09E+01 G  

Eu-154   I  -9.4888E-03                                      3.14E+03             
873.18-9.489E-03 ?(  1.550E-01 9.99E+02 1.22E+01 G  
123.07 8.882E-04 %   3.961E-02 2.71E+03 4.04E+01 G  

1274.43-1.059E-02 +   5.520E-02 3.27E+02 3.49E+01 G  
723.30-5.412E-02 +   1.051E-01 1.24E+02 2.00E+01 G  

1004.72-5.857E-02 +   1.302E-01 1.42E+02 1.79E+01 G  
996.25 5.318E-03 %   1.757E-01 2.01E+03 1.05E+01 G  

K-40     N   8.6635E+00                                      4.57E+11             
1460.82 8.664E+00  (P 2.558E-01 5.22E+00 1.06E+01 G  

Pa-234   N   3.6561E-02                                      1.63E+12             
131.30-3.701E-02 ?(  9.676E-02 1.62E+02 1.82E+01 G  
569.50-1.235E-03 %   1.666E-01 8.20E+03 9.30E+00 G  
946.00 0.000E+00 +   1.886E-01 1.00E+03 1.35E+01 G  
880.52 1.641E-01  (  5.634E-02 3.85E+01 1.05E+01 G  
883.24 0.000E+00 -   1.822E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.9756E-01                                      5.12E+12             
238.63 3.928E-01  (P 3.843E-02 9.34E+00 4.36E+01 G  
300.09 4.631E-01  (P 4.610E-01 5.99E+01 3.18E+00 G  

Pb-214   N   4.7398E-01                                      5.84E+05             
351.93 4.540E-01  (P 4.016E-02 9.54E+00 3.56E+01 G  
295.22 4.839E-01  (P 7.807E-02 1.41E+01 1.84E+01 G  
242.00 5.466E-01  (P 1.768E-01 2.43E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   9.8424E-01                                      5.84E+05             
186.21 9.842E-01  (  3.355E-01 2.62E+01 3.56E+00 G  

Th-234   N   3.1305E-01                                      1.63E+12             
63.30-3.043E-02 %(  1.011E+00 2.02E+03 3.75E+00 G  
92.59 6.096E-01  (  5.177E-01 5.45E+01 4.34E+00 G  

Tl-208   N   1.0474E-01                                      5.12E+12             
583.19 9.961E-02 ?(  1.684E-02 1.63E+01 8.50E+01 G  
277.37 1.969E-01 +   2.198E-01 7.23E+01 6.60E+00 G  
860.53 1.399E-01 ?(  1.451E-01 7.06E+01 1.24E+01 G  

U-235    N   5.7448E-02                                      2.57E+11             
143.77-1.647E-03 %(  1.301E-01 4.80E+03 1.09E+01 G  
205.32 0.000E+00 +   3.297E-01 1.00E+03 5.02E+00 G  
163.36 1.474E-01 &(  2.748E-01 1.17E+02 5.08E+00 G  
185.72 6.078E-02  (  2.356E-02 2.74E+01 5.70E+01 G  

Energy duplication    
93.35 5.495E-01 &   3.543E-01 4.23E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.19        77.        -1.     0.000  1955.18  -7.713E-03   
Th-234      93.24       134.        32.     0.012   109.03   6.096E-01   
U-235       93.35       112.        38.     0.014    84.67   5.495E-01   
U-235      162.67        82.        11.     0.004   234.05   1.474E-01   
U-235      186.01        71.        51.     0.019    54.81   6.078E-02   
Eu-152     343.60        41.        -6.    -0.002   304.95  -2.231E-02   
Cs-137     662.98        26.        -1.     0.000  1988.41  -1.289E-03   
Eu-154     723.36        32.        -7.    -0.003   247.92  -5.412E-02   
Bi-212     727.34        14.        20.     0.007    69.96   4.690E-01   
Eu-154     873.76        20.        -1.     0.000  1998.75  -9.489E-03   
Eu-152     964.28        29.        10.     0.004   163.82   1.344E-01   
Eu-154    1005.04        25.        -5.    -0.002   283.61  -5.857E-02   
Eu-152    1112.59        22.        -5.    -0.002   306.51  -7.288E-02   
Co-60     1173.35        21.         1.     0.000  1133.69   2.580E-03   
Eu-154    1270.75        12.        -2.    -0.001   653.04  -1.059E-02   
Co-60     1336.73        21.        -5.    -0.002   280.62  -1.199E-02   
Eu-152    1408.30        12.         3.     0.001   321.75   4.053E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.5864E-01    3.5864E-01   1.0300E-01    1.0623E-01  8.187E-02
Am-241 #A   -7.7118E-03   -7.7130E-03   1.5080E-01    1.5080E-01  1.237E-01
Bi-212 #     4.6900E-01    4.6900E-01   3.2810E-01    3.2898E-01  2.066E-01
Bi-214       3.7015E-01    3.7016E-01   9.1127E-02    9.2668E-02  4.213E-02
Co-60  #A   -1.1842E-02   -1.1988E-02   3.3640E-02    3.3644E-02  2.622E-02
Cs-137 #A   -1.2867E-03   -1.2894E-03   2.5639E-02    2.5639E-02  2.098E-02
Eu-152 #A    3.5349E-02    3.5518E-02   5.5953E-02    5.5990E-02  5.407E-02
Eu-154 #A   -9.4180E-03   -9.4888E-03   1.8966E-01    1.8966E-01  1.550E-01
K-40         8.6635E+00    8.6635E+00   9.5495E-01    1.0495E+00  2.558E-01
Pa-234  A    3.6561E-02    3.6561E-02   2.8174E-02    2.9607E-02  9.676E-02
Pb-212       3.9756E-01    3.9756E-01   7.6200E-02    8.2991E-02  3.843E-02
Pb-214       4.7396E-01    4.7398E-01   9.3684E-02    9.7328E-02  4.016E-02
Ra-226       9.8420E-01    9.8424E-01   5.1636E-01    5.2065E-01  3.355E-01
Th-234 #A    3.1305E-01    3.1305E-01   3.4131E-01    3.4260E-01  1.011E+00
Tl-208       1.0474E-01    1.0474E-01   3.4196E-02    3.4858E-02  1.684E-02
U-235  #A    5.7448E-02    5.7448E-02   3.1488E-02    3.1704E-02  1.301E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.2 to  2034.9 keV)     1.135E+01  pCi/g         
Total Decayed Activity (  911.2 to  2034.9 keV) 1.1352869E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0804-30                Sampled:         04/11/13 10:58                
Type:            IDUP                          Received:        04/11/13                      
MSS Lab ID:      244653-007                    Prepared:        04/12/13 10:39                
Lab ID:          QC684925                      Analyzed:        05/15/13 07:54                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   324.74 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim  RER   Lim

Americium-241                    -0.08759 U     0.1719       0 U           0.1365      0.1218           0.9    NC    40  NC     1   

Bismuth-212                       0.2748 U      0.4550       0.5261        0.3720      0.2058                  NC    40  NC     1   

Bismuth-214                       0.3950        0.09145      0.4357        0.08785     0.03448                 9.809 40  0.2272 1   

Cesium-137                       -0.002135 U    0.02289      0.005761 U    0.02533     0.02024          0.07   NC    40  NC     1   

Cobalt-60                        -0.003968 U    0.02867      0.01213 U     0.02492     0.01857          0.03   NC    40  NC     1   

Europium-152                      0.03015 U     0.04620      0.05398 U     0.07786     0.05585          0.1    NC    40  NC     1   

Europium-154                      0.02574 U     0.05159      0 U b         0.1365      0.2242           0.2    NC    40  NC     1   

Lead-212                          0.4865        0.08156      0.3663        0.07469     0.03646                 28.19 40  0.7692 1   

Lead-214                          0.4392        0.08329      0.5334        0.09778     0.03901                 19.37 40  0.5203 1   

Potassium-40                     11.78          1.276       10.87          1.236       0.3231                  8.024 40  0.3618 1   

Protactinium-234                 -0.01581 U     0.03242      0.008623 U    0.03167     0.06511                 NC    40  NC     1   

Radium-226 (By Bismuth-214)       0.3950        0.09145      0.4357        0.08785     0.03448          0.2    9.809 40  0.2272 1   

Thallium-208                      0.1342        0.04130      0.1771        0.04220     0.01603                 27.58 40  0.5142 1   

Thorium-232 (By Actinium-228)     0.4750        0.1539       0.5154        0.1454      0.05157          0.9    8.168 40  0.1351 1   

Thorium-234                      -0.1626 U      1.306        0.5504 U      0.3792      0.8102                  NC    40  NC     1   

Uranium-235                       0.04103 U     0.03210      0.04563 U     0.03304     0.1355           0.18   NC    40  NC     1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      23.0

283 of 535



CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244653 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513193458006.1                                                          Seqnum        : 1513194842003.2                                                         

File          : 2_20130514_006                                                           File          : 2_20130515_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244653-007                                                               Lab ID        : QC684925                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197298                                                                   Batch         : 197298                                                                  

Time          : 14-MAY-2013 15:56                                                        Time          : 15-MAY-2013 07:54                                                       

Sample Amount : 324.74 g                                                                 Sample Amount : 324.74 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.26 %                                                                   Dead Time     : 0.26 %                                                                  

Cal           : 14-MAY-2013 08:29:23,09-JAN-2013 12:22:14                                Cal           : 15-MAY-2013 07:33:01,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA    Proj       MSS           MSS        IDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim    Flags   

MDA     2 sigma       2 sigma                        MDA  Uncert pCi/g  Uncert pCi/g                                  

Uncert pCi/g  Uncert pCi/g                             Counting        Total                                     

Counting        Total                                                                                          

Americium-241                    -0.08759    0.1367    0.9   .1718         .17192        0         0.1218   0.9   .13646        .13646             40          1    u         

Bismuth-212                      0.2748      0.2785          .45481        .45502        0.5261    0.2058         .37098        .37195             40          1    u         

Bismuth-214                      0.3950      0.04002         .089673       .091454       0.4357    0.03448        .085589       .087852       10   40   0.227  1    u         

Cesium-137                       -0.002135   0.01860   0.07  .022888       .022889       0.005761  0.02024  0.07  .025332       .025334            40          1    u         

Cobalt-60                        -0.003968   0.02309   0.03  .028673       .028673       0.01213   0.01857  0.03  .024911       .024917            40          1    u         

Europium-152                     0.03015     0.05312   0.1   .046166       .046198       0.05398   0.05585  0.1   .077798       .077859            40          1    u         

Europium-154                     0.02574     0.1764    0.2   .051575       .051592       0         0.2242   0.2   .13645        .13645             40          1    MDA+ u b*

Lead-212                         0.4865      0.03190         .070951       .081563       0.3663    0.03646        .068268       .074686       28   40   0.769  1    u         

Lead-214                         0.4392      0.04921         .079619       .083288       0.5334    0.03901        .093161       .097778       19   40   0.520  1    u         

Potassium-40                     11.78       0.3138          1.1302        1.276         10.87     0.3231         1.1089        1.2362        8    40   0.362  1    u         

Protactinium-234                 -0.01581    0.08672         .032179       .032419       0.008623  0.06511        .031599       .031671            40          1    u         

Radium-226 (By Bismuth-214)      0.3950      0.04002   0.2   .089673       .091454       0.4357    0.03448  0.2   .085589       .087852       10   40   0.227  1    u         

Thallium-208                     0.1342      0.01870         .040376       .041295       0.1771    0.01603        .040619       .042197       28   40   0.514  1    u         

Thorium-232 (By Actinium-228)    0.4750      0.07310   0.9   .14999        .15388        0.5154    0.05157  0.9   .14054        .14542        8    40   0.135  1    u         

Thorium-234                      -0.1626     1.067           1.3057        1.3058        0.5504    0.8102         .3756         .37919             40          1    u         

Uranium-235                      0.04103     0.1527    0.18  .031993       .032102       0.04563   0.1355   0.18  .032913       .033044            40          1    u         

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                                                                      1513194842003.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0804-30DUP       
Sample Description: QC684925, 197298, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130515_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0804                        Matrix: S         
Sample Time: 4/11/2013 10:58           Live Time: 2700   sec

Acquisition Time: 5/15/2013 07:54:57        Real Time: 2707   sec
Analysis Time: 5/15/2013 09:47           Dead Time: 0.26   %

Analysis Quantity: 3.247E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.154E-01      1.405E-01      1.454E-01      5.157E-02
Am-241    #AB    0.000E+00      1.365E-01      1.365E-01      1.218E-01
Bi-212           5.261E-01      3.710E-01      3.720E-01      2.058E-01
Bi-214    #      4.357E-01      8.559E-02      8.785E-02      3.448E-02
Co-60     #AB    1.213E-02      2.491E-02      2.492E-02      1.857E-02
Cs-137    #AB    5.761E-03      2.533E-02      2.533E-02      2.024E-02
Eu-152    #AB    5.398E-02      7.780E-02      7.786E-02      5.585E-02
Eu-154    #AB    0.000E+00      1.364E-01      1.364E-01      2.242E-01
K-40             1.087E+01      1.109E+00      1.236E+00      3.231E-01
Pa-234    #AB    8.623E-03      3.160E-02      3.167E-02      6.511E-02
Pb-212           3.663E-01      6.827E-02      7.469E-02      3.646E-02
Pb-214    #      5.334E-01      9.316E-02      9.778E-02      3.901E-02
Ra-226    #      9.005E-01      5.724E-01      5.756E-01      3.777E-01
Th-234     AB    5.504E-01      3.756E-01      3.792E-01      8.102E-01
Tl-208           1.771E-01      4.062E-02      4.220E-02      1.603E-02
U-235     #AB    4.563E-02      3.291E-02      3.304E-02      1.355E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.500E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

Sample description                                             
QC684925, 197298, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130515_003.An1

Acquisition information
Start time:                 5/15/2013 07:54:57
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:33:01
Zero offset:           0.090 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.361E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2474E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2474E+02) = 

8.3227E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/11/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1328

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.09        7. 165.37   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.93       86.  19.76   0.86  2.843E-02
77.20      102.  17.21   0.86  3.012E-02
92.69       42.  34.12   0.88  3.953E-02    92.59   4.343  7.618E-01 Th234 

93.35   5.760  5.691E-01 U235  
93.01       60.  28.49   0.88  3.990E-02    92.59   4.343  1.085E+00 Th234 
93.46       33.  49.14   0.88  3.990E-02    93.35   4.100  6.285E-01 Ac228 
144.29       10. 142.94   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.892E-02 U235  
162.01        5. 271.71   0.95  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.644E-02 U235  
183.02       28.  36.07   0.98  4.819E-02   185.72  57.000  3.162E-02 U235  

185.72  57.000  3.162E-02 U235  
186.36       50.  31.78   0.86  4.815E-02   186.21   3.555  9.005E-01 Ra226 
205.39       12. 101.37   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.647E-01 U235  
238.57      230.   9.08   0.94  4.318E-02   238.63  43.600  3.663E-01 Pb212 
241.71       45.  34.98   1.03  4.285E-02   242.00   7.268  4.432E-01 Pb214 
277.51        9. 113.29   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.98       84.  19.12   1.04  3.813E-02   295.22  18.414  3.669E-01 Pb214 
300.14       30.  40.04   0.68  3.774E-02   300.09   3.180  7.634E-01 Pb212 
338.17       59.  23.96   0.36  3.494E-02   338.32  11.400  4.566E-01 Ac228 
351.76      216.   8.49   1.16  3.405E-02   351.93  35.600  5.334E-01 Pb214 
583.03      118.  11.47   1.45  2.417E-02   583.19  85.000  1.771E-01 Tl208 
609.40      159.   9.34   0.90  2.345E-02   609.31  45.490  4.357E-01 Bi214 
661.37        4. 219.87   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.57       20.  35.26   1.45  2.078E-02   727.33   6.650  4.552E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
778.55        3. 209.57   1.49  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.82        6. 113.33   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
859.98        6. 120.67   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
910.99       82.  13.63   0.99  1.779E-02   911.20  26.200  5.410E-01 Ac228 
944.35        3. 195.41   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 
964.28       11.  72.66   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.06       28.  28.22   0.93  1.704E-02   968.96  15.900  3.141E-01 Ac228 

1119.95       48.  20.73   0.45  1.535E-02  1120.29  14.910  6.437E-01 Bi214 
1329.46        5. 102.66   1.84  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.22        6.  72.06   1.88  1.291E-02  1408.01  20.850  7.095E-02 Eu152 
1460.65      486.   4.90   1.78  1.254E-02  1460.82  10.550  1.087E+01 K40   
1623.69        3. 103.96   1.97  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.03       13.  29.43   2.02  1.069E-02  1764.49  15.310  2.393E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.88    74.89       130.        56. 1.970E+03   67.29   0.841  -        
307.93    77.16       111.        91. 3.018E+03   39.62   0.762  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    247.74    62.09        62.         7.     0.003   330.74   0.850s
Th-234    369.60    92.59        84.        42.     0.016    68.24   0.881D
Ac-228    372.65    93.35       118.        33.     0.012    98.29   0.882D
U-235     372.65    93.35       118.        60.     0.022    56.98   0.882D
Pa-234    513.70   128.65        67.        -4.    -0.001   620.03   0.921s
U-235     576.21   144.29       107.        10.     0.004   285.88   0.934s
U-235     647.04   162.01        77.         5.     0.002   543.41   0.953s
U-235     730.98   183.02        38.        28.     0.010    72.14   0.976 
Ra-226    744.36   186.36        81.        50.     0.019    63.56   0.860s
U-235     820.41   205.39        73.        12.     0.005   202.75   0.995s
Pb-212    953.03   238.57        91.       224.     0.083    18.16   0.937 
Pb-214    965.59   241.71       115.        45.     0.017    69.96   1.031 
Tl-208   1108.69   277.51        47.         9.     0.003   226.58   1.066s
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1178.52   294.98        73.        84.     0.031    38.24   1.044s
Pb-212   1199.14   300.14        47.        30.     0.011    80.07   0.683s
Ac-228   1351.18   338.17        44.        59.     0.022    47.92   0.365s
Pb-214   1405.50   351.76        43.       210.     0.078    16.99   1.157s
Pa-234   2273.21   568.77        33.        -3.    -0.001   532.79   1.328s
Tl-208   2330.27   583.03        21.       118.     0.044    22.93   1.450 
Bi-214   2435.74   609.40        26.       151.     0.056    18.68   0.904s
Cs-137   2643.59   661.37        28.         4.     0.001   439.73   1.403s
Bi-212   2908.42   727.57        16.        20.     0.008    70.52   1.454s
Eu-152   3112.34   778.55        25.         3.     0.001   419.14   1.493s
Bi-212   3141.46   785.82        21.         6.     0.002   226.65   1.498 
Tl-208   3438.16   859.98        21.         6.     0.002   241.34   1.553s
Pa-234   3519.37   880.27        25.        -2.    -0.001   653.37   1.567s
Ac-228   3642.27   910.99        11.        82.     0.030    27.27   0.990s
Pa-234   3775.78   944.35        14.         3.     0.001   390.81   1.612s
Eu-152   3855.55   964.28        27.        11.     0.004   145.31   1.624s
Ac-228   3874.69   969.06        11.        28.     0.010    56.44   0.931s
Eu-154   3980.69   995.55        29.        -4.    -0.002   372.88   1.645s
Eu-154   4015.66  1004.29        31.        -6.    -0.002   291.51   1.651s
Bi-214   4478.61  1119.95        15.        48.     0.018    41.46   0.450s
Co-60    4700.40  1175.35        22.        -4.    -0.002   339.49   1.754s
Co-60    5317.45  1329.46        12.         5.     0.002   205.32   1.840s
Eu-152   5632.90  1408.22         7.         6.     0.002   144.12   1.877s
K-40     5842.90  1460.65        35.       467.     0.173     9.79   1.778 
Bi-212   6496.00  1623.69         4.         3.     0.001   207.91   1.969s
Bi-214   7058.38  1764.03         9.        13.     0.005    58.86   2.020s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1544E-01                                      5.12E+12             
911.20 5.410E-01  (  5.157E-02 1.36E+01 2.62E+01 G  
968.96 3.141E-01 -   8.952E-02 2.82E+01 1.59E+01 G  
338.32 4.566E-01  (  1.196E-01 2.40E+01 1.14E+01 G  

Energy duplication    
93.35 6.285E-01     4.762E-01 4.91E+01 4.10E+00 XA 

Bi-212   N   5.2607E-01                                      5.12E+12             
727.33 4.552E-01 ?(  2.058E-01 3.53E+01 6.65E+00 G  
785.37 8.599E-01  (  1.500E+00 1.13E+02 1.11E+00 G  

1620.74 5.927E-01 ?(  8.632E-01 1.04E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.3569E-01                                      5.84E+05             
609.31 4.357E-01 @(P 3.448E-02 9.34E+00 4.55E+01 G  

1120.29 6.437E-01 + P 1.223E-01 2.07E+01 1.49E+01 G  
1764.49 2.393E-01 - P 1.314E-01 2.94E+01 1.53E+01 G  

Co-60    T   1.2133E-02                                      1.93E+03             
1332.49 1.213E-02 ?(  1.857E-02 1.03E+02 1.00E+02 G  
1173.23-8.623E-03 -   2.307E-02 1.70E+02 9.98E+01 G  

Cs-137   I   5.7609E-03                                      1.10E+04             
661.66 5.761E-03 ?(  2.024E-02 2.20E+02 8.50E+01 G  

Eu-152   I   5.3981E-02                                      4.94E+03             
344.28 3.072E-04 %(  5.585E-02 1.10E+04 2.66E+01 G  
121.78-4.758E-04 %   3.468E-02 4.43E+03 2.84E+01 G  
778.90 4.169E-02 &(  1.391E-01 2.10E+02 1.30E+01 G  
964.08 1.390E-01 ?(  1.516E-01 7.27E+01 1.45E+01 G  

1112.08 3.449E-03 %   1.590E-01 2.81E+03 1.34E+01 G  
1408.01 7.095E-02 ?(  6.985E-02 7.21E+01 2.09E+01 G  

K-40     N   1.0874E+01                                      4.57E+11             
1460.82 1.087E+01  (P 3.231E-01 4.90E+00 1.06E+01 G  

Pa-234   N   8.6227E-03                                      1.63E+12             
131.30-1.293E-02 ?(  6.511E-02 3.10E+02 1.82E+01 G  
569.50-4.211E-02 +   1.806E-01 2.66E+02 9.30E+00 G  
946.00 3.767E-02 ?(  1.156E-01 1.95E+02 1.35E+01 G  
880.52-3.593E-02 +   1.893E-01 3.27E+02 1.05E+01 G  
883.24 3.244E-03 &   1.978E-01 3.71E+03 9.70E+00 G  

Pb-212   N   3.6628E-01                                      5.12E+12             
238.63 3.663E-01  (P 3.646E-02 9.08E+00 4.36E+01 G  
300.09 7.634E-01 + P 4.114E-01 4.00E+01 3.18E+00 G  

Pb-214   N   5.3340E-01                                      5.84E+05             
351.93 5.334E-01 @(P 3.901E-02 8.49E+00 3.56E+01 G  
295.22 3.669E-01 - P 8.765E-02 1.91E+01 1.84E+01 G  
242.00 4.432E-01 - P 2.470E-01 3.50E+01 7.27E+00 G  

Ra-226   N   9.0048E-01                                      5.84E+05             
186.21 9.005E-01  (  3.777E-01 3.18E+01 3.56E+00 G  

Th-234   N   5.5040E-01                                      1.63E+12             
63.30 3.055E-01 ?(  8.102E-01 1.65E+02 3.75E+00 G  
92.59 7.618E-01  (  3.825E-01 3.41E+01 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.7711E-01                                      5.12E+12             
583.19 1.771E-01  (  1.603E-02 1.15E+01 8.50E+01 G  
277.37 1.058E-01 -   1.887E-01 1.13E+02 6.60E+00 G  
860.53 7.608E-02 -   1.418E-01 1.21E+02 1.24E+01 G  

U-235    N   4.5625E-02                                      2.57E+11             
143.77 5.892E-02  (  1.355E-01 1.43E+02 1.09E+01 G  
205.32 1.647E-01 *(  2.642E-01 1.01E+02 5.02E+00 G  
163.36 5.644E-02 ?(  2.489E-01 2.72E+02 5.08E+00 G  
185.72 3.162E-02 &(  1.602E-02 3.61E+01 5.70E+01 G  

Energy duplication    
93.35 8.107E-01 *   3.396E-01 2.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       118.        60.     0.022    56.98   8.107E-01   
Pa-234     128.65        67.        -4.    -0.001   620.03  -1.293E-02   
U-235      144.29       107.        10.     0.004   285.88   5.892E-02   
U-235      162.01        77.         5.     0.002   543.41   5.644E-02   
U-235      183.02        38.        28.     0.010    72.14   3.162E-02   
U-235      205.39        73.        12.     0.005   202.75   1.647E-01   
Pa-234     568.77        33.        -3.    -0.001   532.79  -4.211E-02   
Cs-137     661.37        28.         4.     0.001   439.73   5.761E-03   
Eu-152     778.55        25.         3.     0.001   419.14   4.169E-02   
Pa-234     880.27        25.        -2.    -0.001   653.37  -3.593E-02   
Pa-234     944.35        14.         3.     0.001   390.81   3.767E-02   
Eu-152     964.28        27.        11.     0.004   145.31   1.390E-01   
Eu-154     995.55        29.        -4.    -0.002   372.88  -7.543E-02   
Eu-154    1004.29        31.        -6.    -0.002   291.51  -5.953E-02   
Co-60     1175.35        22.        -4.    -0.002   339.49  -8.623E-03   
Co-60     1329.46        12.         5.     0.002   205.32   1.213E-02   
Eu-152    1408.22         7.         6.     0.002   144.12   7.095E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1544E-01    5.1544E-01   1.4054E-01    1.4542E-01  5.157E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.3646E-01    1.3646E-01  1.218E-01
Bi-212       5.2607E-01    5.2607E-01   3.7098E-01    3.7195E-01  2.058E-01
Bi-214 #     4.3567E-01    4.3569E-01   8.5589E-02    8.7852E-02  3.448E-02
Co-60  #A    1.1986E-02    1.2133E-02   2.4911E-02    2.4917E-02  1.857E-02
Cs-137 #A    5.7486E-03    5.7609E-03   2.5332E-02    2.5334E-02  2.024E-02
Eu-152 #A    5.3725E-02    5.3981E-02   7.7798E-02    7.7859E-02  5.585E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.3645E-01    1.3645E-01  2.242E-01
K-40         1.0874E+01    1.0874E+01   1.1089E+00    1.2362E+00  3.231E-01
Pa-234 #A    8.6227E-03    8.6227E-03   3.1599E-02    3.1671E-02  6.511E-02
Pb-212       3.6628E-01    3.6628E-01   6.8268E-02    7.4686E-02  3.646E-02
Pb-214 #     5.3337E-01    5.3340E-01   9.3161E-02    9.7778E-02  3.901E-02
Ra-226 #     9.0045E-01    9.0048E-01   5.7235E-01    5.7560E-01  3.777E-01
Th-234  A    5.5040E-01    5.5040E-01   3.7560E-01    3.7919E-01  8.102E-01
Tl-208       1.7711E-01    1.7711E-01   4.0619E-02    4.2197E-02  1.603E-02
U-235  #A    4.5625E-02    4.5625E-02   3.2913E-02    3.3044E-02  1.355E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/15/2013 09:47:28
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515_003.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.9 keV)     1.433E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.9 keV) 1.4328321E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/12/13 10:04                
Type:            LCS                           Analyzed:        05/08/13 10:24                
Lab ID:          QC683899                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313.73 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197298                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.85                0.4432    106.6  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244653 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533184774005.2                                                  
File          : 4_20130508_005                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC683899                                                         
Matrix        : Soil                                                             
Batch         : 197298                                                           
Time          : 08-MAY-2013 10:24                                                
Sample Amount : 313.73 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.59 %                                                           
Cal           : 08-MAY-2013 07:46:08,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.85  107   54-146  .44322        .76432        u    

u=use  

Page 1 of 1                                                                                                           1533184774005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC683899, 197298, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130508_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/12/2013 10:04           Live Time: 2700   sec

Acquisition Time: 5/8/2013 10:24:03         Real Time: 2716   sec
Analysis Time: 5/8/2013 11:09            Dead Time: 0.59   %

Analysis Quantity: 3.137E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.693E-01      2.601E-01      2.633E-01      1.928E-01
Am-241    #AB    1.437E-02      5.122E-01      5.122E-01      4.217E-01
Bi-212    #      2.634E+00      8.588E-01      8.693E-01      5.949E-01
Bi-214           1.385E+01      4.432E-01      7.643E-01      9.829E-02
Co-60     #AB    6.768E-03      5.214E-02      5.214E-02      4.243E-02
Cs-137    #      6.086E-02      7.441E-02      7.446E-02      5.894E-02
Eu-152    #      7.023E-01      1.580E-01      1.616E-01      1.690E-01
Eu-154    #AB    2.395E-02      3.234E-02      3.237E-02      4.175E-01
K-40             8.776E+00      1.192E+00      1.271E+00      4.671E-01
Pa-234    #AB    7.743E-02      1.437E-01      1.449E-01      2.193E-01
Pb-212           5.875E-01      1.213E-01      1.285E-01      8.170E-02
Pb-214           1.581E+01      4.445E-01      8.626E-01      1.186E-01
Ra-226           1.592E+01      1.709E+00      1.936E+00      1.088E+00
Th-234    #AB    1.816E+00      4.317E+00      4.320E+00      3.523E+00
Tl-208           1.613E-01      8.541E-02      8.603E-02      4.880E-02
U-235      AB    6.634E-02      1.780E-01      1.780E-01      3.576E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.108E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 11:09:26
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_005.An1               

Sample description                                             
QC683899, 197298, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130508_005.An1

Acquisition information
Start time:                 5/8/2013 10:24:03
Live time:               2700
Real time:               2716
Dead time:                  0.59 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1373E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1373E+02) = 

8.6147E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 11:09:26
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/12/2013 10:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0543

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.42       12. 151.46   0.00  0.000E+00
33.54       59.  46.98   0.48  0.000E+00
53.50       73.  46.85   0.76  8.744E-03
63.37       38. 118.85   0.79  1.777E-02    63.30   3.750    PBC<MDA Th234 
65.45       18. 119.22   0.00  1.971E-02
74.61      842.   6.18   0.80  2.739E-02
77.03     1614.   3.48   0.80  2.924E-02
79.49       96.  34.81   0.81  3.102E-02
87.15      586.   7.50   0.82  3.598E-02
89.89      254.  14.33   0.82  3.754E-02
93.31       45.  88.39   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  8.830E-01 Ac228 
93.35   4.100  8.830E-01 Ac228 

93.31       45.  88.39   0.82  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  8.830E-01 Ac228 

163.21       32. 134.15   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  
185.75       58.  94.50   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  
186.27      969.   5.95   1.02  4.850E-02   186.21   3.555  1.794E+01 Ra226 
205.40       27. 141.86   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.77      378.   9.14   0.99  4.346E-02   238.63  43.600  6.288E-01 Pb212 
242.07     1509.   3.27   0.99  4.314E-02   242.00   7.268  1.536E+01 Pb214 
258.88       82.  39.32   1.03  4.152E-02
263.91       32.  76.82   0.61  4.105E-02
275.79        8. 338.38   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.22     3533.   1.96   1.06  3.829E-02   295.22  18.414  1.597E+01 Pb214 
338.51       67.  44.95   1.09  3.500E-02   338.32  11.400  5.369E-01 Ac228 

338.32  11.400  5.369E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 11:09:26
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90     6005.   1.40   1.15  3.408E-02   351.93  35.600  1.578E+01 Pb214 
487.34       69.  31.05   0.58  2.716E-02
583.32      100.  25.37   0.56  2.394E-02   583.19  85.000  1.498E-01 Tl208 
609.35     4536.   1.60   1.42  2.322E-02   609.31  45.490  1.368E+01 Bi214 
661.68       35.  61.13   1.39  2.192E-02   661.66  84.990  6.086E-02 Cs137 
717.27       19.  49.65   0.49  2.071E-02
727.19       20.  71.92   1.45  2.051E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650    PBC<MDA Bi212 
768.46      402.   7.55   1.48  1.974E-02
785.68      124.  15.87   0.88  1.943E-02   785.37   1.110  1.832E+01 Bi212 

785.37   1.110  1.832E+01 Bi212 
860.86       19.  86.90   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
880.51       11. 146.03   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.806E-01 Pa234 
884.91       15.  92.76   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  2.812E-01 Pa234 
911.47       84.  22.85   1.58  1.750E-02   911.20  26.200  5.833E-01 Ac228 

911.20  26.200  5.833E-01 Ac228 
947.40        2. 692.59   1.61  1.704E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  3.217E-02 Pa234 
964.58       44.  37.54   1.62  1.681E-02   964.08  14.500  5.798E-01 Eu152 

964.08  14.500  5.798E-01 Eu152 
996.65       18.  80.82   1.64  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1005.54       14. 101.05   1.65  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.32     1013.   3.72   1.83  1.507E-02  1120.29  14.910  1.438E+01 Bi214 
1238.14      398.   7.18   1.68  1.399E-02
1269.43        3. 250.81   1.80  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1331.45        3. 385.21   1.83  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1377.75      323.   7.37   1.56  1.288E-02
1408.12      144.  11.25   1.86  1.266E-02  1408.01  20.850  1.748E+00 Eu152 

1408.01  20.850  1.748E+00 Eu152 
1460.72      357.   6.52   1.53  1.229E-02  1460.82  10.550  8.776E+00 K40   
1509.42      139.  11.78   0.64  1.197E-02
1764.49      934.   3.38   1.96  1.048E-02  1764.49  15.310  1.850E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.42       184.        12. 0.000E+00  302.93   0.000  -      
134.48    33.54       397.        59. 0.000E+00   93.96   0.477  -      s 
214.27    53.50       519.        73. 8.325E+03   93.69   0.762 PB-214    
262.00    65.45       295.        18. 9.130E+02  274.04   0.000  -       c
298.56    74.59      1222.       645. 2.356E+04   17.89   0.821  -        
308.25    77.02      1035.      1301. 4.449E+04    9.06   0.759  -        
318.07    79.47       473.        48. 1.554E+03  124.43   0.777 TH-227   c
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ORTEC g v - i (3263) Env32  G53W4.26  5/8/2013 11:09:26
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_005.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
348.64    87.12       833.       616. 1.712E+04   16.60   1.060  -      s 
359.58    89.86       582.       202. 5.383E+03   36.57   0.750  -        

1035.14   258.88       399.        82. 1.975E+03   78.64   1.028 PB-214  sM
1055.29   263.91       267.        32. 7.722E+02  153.64   0.606  -      sc
1948.53   487.34       135.        69. 2.544E+03   62.10   0.577 PB-214  s 
2867.95   717.27        35.        19. 9.173E+02   99.31   0.489  -      s 
3072.69   768.46       148.       402. 2.034E+04   15.09   1.482 BI-214    
3141.54   785.68       187.        18. 9.240E+02  220.55   0.881 BI-212   c
4951.59  1238.14        95.       398. 2.844E+04   14.37   1.677 BI-214    
5510.24  1377.75        52.       323. 2.510E+04   14.73   1.564 BI-214    
6037.23  1509.42        39.       139. 1.161E+04   23.57   0.645 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.69    63.37       997.        38.     0.014   237.71   0.788s
U-235     373.53    93.35       757.        45.     0.017   176.78   0.823D
Ac-228    373.53    93.35       757.        45.     0.017   176.78   0.823D
Eu-152    488.38   122.09       852.       -33.    -0.012   252.88   0.856s
Eu-154    487.77   121.93       686.       -50.    -0.018   151.61   0.857s
Pa-234    521.82   130.45       710.       -16.    -0.006   469.03   0.867s
U-235     652.73   163.21       912.        32.     0.012   268.30   0.903s
U-235     742.72   185.72      1486.        58.     0.021   189.00   0.928D
Ra-226    744.68   186.21       637.       861.     0.319    10.74   0.928D
U-235     821.40   205.40       745.        27.     0.010   283.72   0.950s
Pb-212    954.74   238.76       434.       349.     0.129    20.39   0.914 
Pb-214    967.93   242.06       568.      1526.     0.565     7.25   1.035 
Tl-208   1102.77   275.79       424.         8.     0.003   676.77   1.027 
Pb-214   1180.42   295.22       442.      3530.     1.307     3.92   1.057 
Pb-212   1196.47   299.23       428.       -11.    -0.004   641.44   1.051s
Ac-228   1353.48   338.51       422.        67.     0.025    89.89   1.091s
Eu-152   1375.64   344.05       434.       -15.    -0.005   405.94   1.097s
Pb-214   1407.03   351.90       375.      6000.     2.222     2.81   1.150 
Pa-234   2280.56   570.38       243.        -6.    -0.002   790.13   1.313s
Tl-208   2332.31   583.32       178.        96.     0.035    50.75   0.557s
Bi-214   2436.37   609.35       195.      4529.     1.677     3.19   1.422 
Cs-137   2645.66   661.68       217.        35.     0.013   122.27   1.393s
Eu-154   2895.74   724.22       198.       -26.    -0.010   158.71   1.443s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2907.61   727.19       119.        20.     0.007   143.84   1.447s
Eu-152   3111.78   778.24       107.        -9.    -0.003   348.70   1.487s
Bi-212   3142.30   785.87        97.       106.     0.039    32.43   1.492s
Tl-208   3442.26   860.86       132.        19.     0.007   173.80   1.549s
Eu-154   3490.00   872.80       150.       -16.    -0.006   216.35   1.558s
Pa-234   3520.86   880.51       116.        11.     0.004   292.07   1.563s
Pa-234   3538.46   884.91        93.        15.     0.006   185.52   1.565s
Ac-228   3644.68   911.47       141.        84.     0.031    45.69   1.585 
Pa-234   3788.39   947.40       128.         2.     0.001  1385.19   1.609s
Eu-152   3857.14   964.58       115.        44.     0.016    75.08   1.621s
Eu-154   3985.41   996.65        94.        18.     0.007   161.63   1.643s
Eu-154   4020.98  1005.54        89.        14.     0.005   202.11   1.648s
Bi-214   4480.16  1120.32       104.      1013.     0.375     7.44   1.827 
Co-60    4693.59  1173.66        98.       -12.    -0.004   241.54   1.749s
Eu-154   5076.77  1269.43        23.         3.     0.001   501.63   1.802s
Co-60    5324.97  1331.45        56.         3.     0.001   770.42   1.830s
Eu-152   5631.81  1408.12        59.       144.     0.053    22.51   1.863 
K-40     5842.29  1460.72        66.       357.     0.132    13.03   1.533 
Bi-214   7058.24  1764.49        16.       930.     0.344     6.75   1.959s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6925E-01                                      5.12E+12             
911.20 5.833E-01 ?(  1.928E-01 2.28E+01 2.62E+01 G  
968.96 1.461E-03 %   3.422E-01 1.42E+04 1.59E+01 G  
338.32 5.369E-01 ?(  3.827E-01 4.49E+01 1.14E+01 G  

Energy duplication    
93.35 8.830E-01     1.267E+00 8.84E+01 4.10E+00 XA 

Am-241   I   1.4369E-02                                      1.58E+05             
59.54 1.437E-02 &(  4.217E-01 1.78E+03 3.59E+01 G  

Bi-212   N   2.6336E+00                                      5.12E+12             
727.33 4.578E-01 ?(P 5.949E-01 7.19E+01 6.65E+00 G  
785.37 1.567E+01  (P 3.386E+00 1.62E+01 1.11E+00 G  

1620.74-1.211E-02 %   2.264E+00 1.14E+04 1.51E+00 G  

Bi-214   N   1.3853E+01                                      5.84E+05             
609.31 1.368E+01  (P 9.829E-02 1.60E+00 4.55E+01 G  

1120.29 1.438E+01  (  3.380E-01 3.72E+00 1.49E+01 G  
1764.49 1.850E+01 + P 1.846E-01 3.38E+00 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   6.7682E-03                                      1.93E+03             
1332.49 6.768E-03 &(  4.243E-02 3.85E+02 1.00E+02 G  
1173.23-2.641E-02 +   5.102E-02 1.21E+02 9.98E+01 G  

Cs-137   I   6.0861E-02                                      1.10E+04             
661.66 6.086E-02 ?(  5.894E-02 6.11E+01 8.50E+01 G  

Eu-152   I   7.0225E-01                                      4.94E+03             
344.28-5.097E-02 ?(  1.690E-01 2.03E+02 2.66E+01 G  
121.78-7.675E-02 +   1.584E-01 1.26E+02 2.84E+01 G  
778.90-1.078E-01 +   3.037E-01 1.74E+02 1.30E+01 G  
964.08 5.798E-01  (  3.285E-01 3.75E+01 1.45E+01 G  

1112.08 0.000E+00 -   4.690E-01 1.00E+03 1.34E+01 G  
1408.01 1.748E+00  (  2.178E-01 1.13E+01 2.09E+01 G  

Eu-154   I   2.3953E-02                                      3.14E+03             
873.18-2.406E-01 ?(  4.175E-01 1.08E+02 1.22E+01 G  
123.07-8.131E-02 &   9.976E-02 7.58E+01 4.04E+01 G  

1274.43 1.880E-02 +   7.545E-02 2.51E+02 3.49E+01 G  
723.30-2.010E-01 +   2.546E-01 7.94E+01 2.00E+01 G  

1004.72 1.508E-01 +   2.419E-01 1.01E+02 1.79E+01 G  
996.25 3.306E-01 &(  4.208E-01 8.08E+01 1.05E+01 G  

K-40     N   8.7764E+00                                      4.57E+11             
1460.82 8.776E+00  (P 4.671E-01 6.52E+00 1.06E+01 G  

Pa-234   N   7.7433E-02                                      1.63E+12             
131.30-5.708E-02 &(  2.193E-01 2.35E+02 1.82E+01 G  
569.50-7.914E-02 &   5.122E-01 3.95E+02 9.30E+00 G  
946.00 3.217E-02 ?(  3.654E-01 6.93E+02 1.35E+01 G  
880.52 1.806E-01  (  4.248E-01 1.46E+02 1.05E+01 G  
883.24 2.812E-01 ?(  4.131E-01 9.28E+01 9.70E+00 G  

Pb-212   N   5.8748E-01                                      5.12E+12             
238.63 5.875E-01  (P 8.170E-02 1.02E+01 4.36E+01 G  
300.09-2.793E-01 - P 1.277E+00 3.21E+02 3.18E+00 G  

Pb-214   N   1.5810E+01                                      5.84E+05             
351.93 1.578E+01  (P 1.186E-01 1.40E+00 3.56E+01 G  
295.22 1.597E+01  (P 2.217E-01 1.96E+00 1.84E+01 G  
242.00 1.553E+01  (  5.649E-01 3.62E+00 7.27E+00 G  

Ra-226   N   1.5923E+01                                      5.84E+05             
Derived Ave Activity  

186.21 1.592E+01 }(  1.088E+00 5.37E+00 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.8160E+00                                      1.63E+12             
63.30 1.816E+00  (  3.523E+00 1.19E+02 3.75E+00 G  
92.59-1.429E-03 %   1.303E+00 5.53E+04 4.34E+00 G  

Tl-208   N   1.6128E-01                                      5.12E+12             
583.19 1.498E-01  (P 4.880E-02 2.54E+01 8.50E+01 G  
277.37 9.906E-02  (P 5.825E-01 3.38E+02 6.60E+00 G  
860.53 2.731E-01 ?(  3.775E-01 8.69E+01 1.24E+01 G  

U-235    N   6.6338E-02                                      2.57E+11             
143.77-1.053E-02 &(  3.576E-01 2.06E+03 1.09E+01 G  
205.32 3.731E-01 ?(  8.641E-01 1.42E+02 5.02E+00 G  
163.36 4.030E-01 ?(  8.829E-01 1.34E+02 5.08E+00 G  
185.72 6.634E-02 }   1.036E-01 9.45E+01 5.70E+01 G  

Energy duplication    
93.35 6.285E-01 ?   9.021E-01 8.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.37       997.        38.     0.014   237.71   1.816E+00   
Ac-228      93.35       757.        45.     0.017   176.78   8.830E-01   
Eu-152     122.09       852.       -33.    -0.012   252.88  -7.675E-02   
Eu-154     121.93       686.       -50.    -0.018   151.61  -8.131E-02   
Pa-234     130.45       710.       -16.    -0.006   469.03  -5.708E-02   
Ac-228     338.51       422.        67.     0.025    89.89   5.369E-01   
Eu-152     344.05       434.       -15.    -0.005   405.94  -5.097E-02   
Pa-234     570.38       243.        -6.    -0.002   790.13  -7.914E-02   
Eu-154     724.22       198.       -26.    -0.010   158.71  -2.010E-01   
Bi-212     727.19       119.        20.     0.007   143.84   4.578E-01  P
Eu-152     778.24       107.        -9.    -0.003   348.70  -1.078E-01   
Bi-212     785.87        97.       106.     0.039    32.43   1.567E+01  P
Eu-154     872.80       150.       -16.    -0.006   216.35  -2.406E-01   
Pa-234     880.51       116.        11.     0.004   292.07   1.806E-01   
Pa-234     884.91        93.        15.     0.006   185.52   2.812E-01   
Ac-228     911.47       141.        84.     0.031    45.69   5.833E-01   
Pa-234     947.40       128.         2.     0.001  1385.19   3.217E-02   
Eu-152     964.58       115.        44.     0.016    75.08   5.798E-01   
Eu-154     996.65        94.        18.     0.007   161.63   3.306E-01   
Eu-154    1005.54        89.        14.     0.005   202.11   1.508E-01   
Co-60     1173.66        98.       -12.    -0.004   241.54  -2.641E-02   
Eu-154    1269.43        23.         3.     0.001   501.63   1.880E-02   
Co-60     1331.45        56.         3.     0.001   770.42   6.768E-03   
Eu-152    1408.12        59.       144.     0.053    22.51   1.748E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.6925E-01    5.6925E-01   2.6010E-01    2.6333E-01  1.928E-01
Am-241 #A    1.4368E-02    1.4369E-02   5.1222E-01    5.1222E-01  4.217E-01
Bi-212 #C    2.6336E+00    2.6336E+00   8.5881E-01    8.6934E-01  5.949E-01
Bi-214       1.3853E+01    1.3853E+01   4.4322E-01    7.6432E-01  9.829E-02
Co-60  #A    6.7051E-03    6.7682E-03   5.2144E-02    5.2144E-02  4.243E-02
Cs-137 #     6.0762E-02    6.0861E-02   7.4412E-02    7.4463E-02  5.894E-02
Eu-152 #C    6.9969E-01    7.0225E-01   1.5804E-01    1.6162E-01  1.690E-01
Eu-154 #A    2.3816E-02    2.3953E-02   3.2344E-02    3.2368E-02  4.175E-01
K-40         8.7764E+00    8.7764E+00   1.1923E+00    1.2709E+00  4.671E-01
Pa-234 #A    7.7433E-02    7.7433E-02   1.4366E-01    1.4494E-01  2.193E-01
Pb-212       5.8748E-01    5.8748E-01   1.2131E-01    1.2854E-01  8.170E-02
Pb-214       1.5809E+01    1.5810E+01   4.4449E-01    8.6264E-01  1.186E-01
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Ra-226       1.5923E+01    1.5923E+01   1.7095E+00    1.9364E+00  1.088E+00
Th-234 #A    1.8160E+00    1.8160E+00   4.3168E+00    4.3202E+00  3.523E+00
Tl-208       1.6128E-01    1.6128E-01   8.5409E-02    8.6030E-02  4.880E-02
U-235   A    6.6338E-02    6.6338E-02   1.7799E-01    1.7803E-01  3.576E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.7 keV)     5.517E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.7 keV) 5.5172108E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244653                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/12/13 10:05                
Lab ID:          QC683898                      Analyzed:        05/08/13 10:34                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197298                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                        0.006271 U       0.09913        0.08096           0.9     
Bismuth-212                          0.04899 U        0.2477         0.1961                    
Bismuth-214                         -0.01206 U        0.07085        0.03617                   
Cesium-137                          -0.0006096 U      0.01565        0.01278           0.07    
Cobalt-60                            0 U              0.009948       0.005795          0.03    
Europium-152                         0.02003 U        0.02862        0.03768           0.1     
Europium-154                         0.05895 U        0.1016         0.06793           0.2     
Lead-212                            -0.01846 U        0.2212         0.02929                   
Lead-214                             0.003456 U       0.03987        0.03484                   
Potassium-40                        -0.3139 U         0.9137         0.2803                    
Protactinium-234                     0.05324          0.06542        0.04859                   
Radium-226 (By Bismuth-214)         -0.01206 U        0.07085        0.03617           0.2     
Thallium-208                         0.0002857 U      0.01907        0.01567                   
Thorium-232 (By Actinium-228)        0.03519 U        0.06394        0.04957           0.9     
Thorium-234                         -0.002134 U       0.7114         0.5858                    
Uranium-235                          0.01282 U        0.03124        0.08397           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244653 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : QC683898                                                       

Seqnum : 1523184761005.2                               Matrix        : Soil                                                           

File   : 3_20130508_005                                Batch         : 197298                       Time      : 08-MAY-2013 10:34     

Cal    : 08-MAY-2013 07:32:51,29-APR-2013 08:26:15     Caldate       : 08-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.04 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma      2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g      

Analyte                Result        MDA     MDA    Counting       Total     Flags
Americium-241                   0.006271      0.08096   0.9   .099134       .099135      u    
Bismuth-212                     0.04899       0.1961          .24772        .24773       u    
Bismuth-214                     -0.01206      0.03617         .070846       .070848      u    
Cesium-137                      -0.0006096    0.01278   0.07  .015653       .015653      u    
Cobalt-60                       0             0.005795  0.03  .0099477      .0099477     u    
Europium-152                    0.02003       0.03768   0.1   .028621       .028637      u    
Europium-154                    0.05895       0.06793   0.2   .10162        .10166       u    
Lead-212                        -0.01846      0.02929         .22119        .22119       u    
Lead-214                        0.003456      0.03484         .039874       .039875      u    
Potassium-40                    -0.3139       0.2803          .91371        .91385       u    
Protactinium-234                0.05324       0.04859         .065419       .066744      u    
Radium-226 (By Bismuth-214)     -0.01206      0.03617   0.2   .070846       .070848      u    
Thallium-208                    0.0002857     0.01567         .019065       .019065      u    
Thorium-232 (By Actinium-228)   0.03519       0.04957   0.9   .063943       .063994      u    
Thorium-234                     -0.002134     0.5858          .71139        .71139       u    
Uranium-235                     0.01282       0.08397   0.18  .031241       .031251      u    

u=use  

Page 1 of 1                                                                                                           1523184761005.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC683898, 197298, BLANK 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130508_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/12/2013 10:05           Live Time: 2700   sec

Acquisition Time: 5/8/2013 10:34:42         Real Time: 2703   sec
Analysis Time: 5/8/2013 11:19            Dead Time: 0.11   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    3.519E-02      6.394E-02      6.399E-02      4.957E-02
Am-241    #AB    6.271E-03      9.913E-02      9.913E-02      8.096E-02
Bi-212    #AB    4.899E-02      2.477E-01      2.477E-01      1.961E-01
Bi-214    #AB   -1.206E-02      7.085E-02      7.085E-02      3.617E-02
Co-60     #AB    0.000E+00      9.948E-03      9.948E-03      5.795E-03
Cs-137    #AB   -6.096E-04      1.565E-02      1.565E-02      1.278E-02
Eu-152    #AB    2.003E-02      2.862E-02      2.864E-02      3.768E-02
Eu-154    #AB    5.895E-02      1.016E-01      1.017E-01      6.793E-02
K-40      #AB   -3.139E-01      9.137E-01      9.138E-01      2.803E-01
Pa-234    #      5.324E-02      6.542E-02      6.674E-02      4.859E-02
Pb-212    #AB   -1.846E-02      2.212E-01      2.212E-01      2.929E-02
Pb-214    #AB    3.456E-03      3.987E-02      3.987E-02      3.484E-02
Ra-226    #AB    7.810E-03      3.227E-01      3.227E-01      2.651E-01
Th-234    #AB   -2.134E-03      7.114E-01      7.114E-01      5.858E-01
Tl-208    #AB    2.857E-04      1.907E-02      1.907E-02      1.567E-02
U-235     #AB    1.282E-02      3.124E-02      3.125E-02      8.397E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.470E-01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_005.An1               

Sample description                                             
QC683898, 197298, BLANK                                         

Spectrum Filename: C:\User\SPC\Det3\3_20130508_005.An1

Acquisition information
Start time:                 5/8/2013 10:34:42
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1004E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1004E+02) = 

8.7173E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/12/2013 10:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.44    60.57        27.         1.     0.000  1580.72   0.876s
Ac-228    373.43    93.35        29.        -1.     0.000  1171.07   0.905D
U-235     373.43    93.35        29.        -1.     0.000  1171.07   0.905D
Eu-152    489.16   122.31        45.        14.     0.005   142.92   0.930 
Eu-154    489.20   122.32        43.        11.     0.004   177.05   0.931s
Pa-234    525.10   131.30        31.        14.     0.005   122.88   0.938 
U-235     573.33   143.37        34.         1.     0.000  1656.10   0.949s
U-235     654.35   163.64        37.         7.     0.003   243.75   0.966 
U-235     743.12   185.86        30.         3.     0.001   519.32   0.985s
U-235     820.47   205.21        36.         3.     0.001   555.18   1.002s
Pb-212    955.24   238.93        51.       -10.    -0.004   689.15   1.030s
Pb-214    968.32   242.20        38.        -7.    -0.003   256.04   1.033s
Pb-212   1197.85   299.62        28.        -7.    -0.003   310.40   1.083s
Pb-214   1407.90   352.17        30.         1.     0.000   158.79   1.126s
Bi-214   2442.31   610.89        25.        -4.    -0.001   143.38   1.339s
Eu-154   2891.41   723.19        14.        -1.     0.000  1274.55   1.431s
Bi-212   2907.22   727.14        12.         2.     0.001   505.65   1.434s
Eu-152   3120.82   780.55        13.         1.     0.000   927.43   1.475s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   3488.18   872.39         4.         4.     0.001   172.37   1.549s
Ac-228   3645.67   911.76         9.         5.     0.002   118.52   1.579s
Eu-152   3854.61   963.99         8.         3.     0.001   345.04   1.620s
Ac-228   3874.08   968.86        16.        -3.    -0.001   426.64   1.624s
Eu-154   3984.82   996.54        15.        -2.    -0.001   637.47   1.645s
Eu-152   4453.20  1113.61        13.        -2.    -0.001   625.69   1.733s
Bi-214   4476.55  1119.44         9.        -1.     0.000   322.62   1.740s
K-40     5842.69  1460.80        23.       -13.    -0.005   115.24   1.991s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5185E-02                                      5.12E+12             
911.20 3.518E-02 ?(P 4.957E-02 5.93E+01 2.62E+01 G  
968.96-3.368E-02 -   1.135E-01 2.13E+02 1.59E+01 G  
338.32-1.787E-02 & P 9.006E-02 1.32E+04 1.14E+01 G  

Energy duplication    
93.35-2.790E-02 -   2.661E-01 5.86E+02 4.10E+00 XA 

Am-241   I   6.2714E-03                                      1.58E+05             
59.54 6.271E-03 &(  8.096E-02 7.90E+02 3.59E+01 G  

Bi-212   N   4.8991E-02                                      5.12E+12             
727.33 4.899E-02 &(  1.961E-01 2.53E+02 6.65E+00 G  
785.37 0.000E+00 -   1.307E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.453E-01 1.00E+03 1.51E+00 G  

Bi-214   N  -1.2060E-02                                      5.84E+05             
609.31-1.206E-02 ?(P 3.617E-02 7.17E+01 4.55E+01 G  

1120.29-1.042E-02 & P 1.036E-01 1.61E+02 1.49E+01 G  
1764.49-6.183E-02 & P 8.252E-02 1.00E+03 1.53E+01 G  

Cs-137   I  -6.0957E-04                                      1.10E+04             
661.66-6.096E-04 %(  1.278E-02 1.28E+03 8.50E+01 G  

Eu-152   I   2.0026E-02                                      4.94E+03             
344.28-1.290E-03 %(  3.768E-02 1.78E+03 2.66E+01 G  
121.78 3.557E-02 &(  3.891E-02 7.15E+01 2.84E+01 G  
778.90 1.442E-02 ?(  1.078E-01 4.64E+02 1.30E+01 G  
964.08 3.367E-02 ?(  8.906E-02 1.73E+02 1.45E+01 G  

1112.08-2.742E-02 +   1.370E-01 3.13E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.885E-02 1.00E+03 2.09E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-154   I   5.8953E-02                                      3.14E+03             
873.18 5.895E-02 ?(  6.793E-02 8.62E+01 1.22E+01 G  
123.07 1.940E-02 -   2.663E-02 8.85E+01 4.04E+01 G  

1274.43 4.158E-04 %   4.101E-02 6.00E+03 3.49E+01 G  
723.30-6.733E-03 -   6.966E-02 6.37E+02 2.00E+01 G  

1004.72 0.000E+00 &   1.165E-01 1.00E+03 1.79E+01 G  
996.25-3.346E-02 -   1.707E-01 3.19E+02 1.05E+01 G  

K-40     N  -3.1394E-01                                      4.57E+11             
1460.82-3.139E-01 ?(P 2.803E-01 5.76E+01 1.06E+01 G  

Pa-234   N   5.3240E-02                                      1.63E+12             
131.30 5.324E-02 ?(  4.859E-02 6.14E+01 1.82E+01 G  
569.50 6.089E-03 %   1.019E-01 1.03E+03 9.30E+00 G  
946.00 0.000E+00 -   3.304E-02 1.00E+03 1.35E+01 G  
880.52 0.000E+00 -   2.032E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   2.849E-01 1.00E+03 9.70E+00 G  

Pb-212   N  -1.8461E-02                                      5.12E+12             
238.63-1.846E-02 &(P 2.929E-02 3.45E+02 4.36E+01 G  
300.09-1.922E-01 + P 3.407E-01 1.55E+02 3.18E+00 G  

Pb-214   N   3.4561E-03                                      5.84E+05             
351.93 3.456E-03 ?(P 3.484E-02 7.94E+01 3.56E+01 G  
295.22 1.813E-03 % P 5.403E-02 1.54E+02 1.84E+01 G  
242.00-7.678E-02 + P 1.537E-01 1.28E+02 7.27E+00 G  

Ra-226   N   7.8100E-03                                      5.84E+05             
186.21 7.810E-03 &(  2.651E-01 2.07E+03 3.56E+00 G  

Th-234   N  -2.1336E-03                                      1.63E+12             
63.30-2.134E-03 %(  5.858E-01 1.67E+04 3.75E+00 G  
92.59 0.000E+00 +   3.544E-01 1.00E+03 4.34E+00 G  

Tl-208   N   2.8571E-04                                      5.12E+12             
583.19 2.857E-04 %(  1.567E-02 3.34E+03 8.50E+01 G  
277.37 3.451E-03 %   1.472E-01 2.60E+03 6.60E+00 G  
860.53 0.000E+00 -   1.384E-01 1.00E+03 1.24E+01 G  

U-235    N   1.2817E-02                                      2.57E+11             
143.77 6.200E-03 ?(  8.397E-02 8.28E+02 1.09E+01 G  
205.32 4.479E-02 ?(  2.005E-01 2.78E+02 5.02E+00 G  
163.36 9.776E-02 ?(  1.871E-01 1.22E+02 5.08E+00 G  
185.72 3.701E-03 &(  1.544E-02 2.60E+02 5.70E+01 G  

Energy duplication    
93.35-1.986E-02 +   1.894E-01 5.86E+02 5.76E+00 X  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508_005.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.57        27.         1.     0.000  1580.72   6.271E-03   
Ac-228      93.35        29.        -1.     0.000  1171.07  -2.790E-02   
U-235       93.35        29.        -1.     0.000  1171.07  -1.986E-02   
Eu-152     122.31        45.        14.     0.005   142.92   3.557E-02   
Eu-154     122.32        43.        11.     0.004   177.05   1.940E-02   
Pa-234     131.30        31.        14.     0.005   122.88   5.324E-02   
U-235      143.37        34.         1.     0.000  1656.10   6.200E-03   
U-235      163.64        37.         7.     0.003   243.75   9.776E-02   
U-235      185.86        30.         3.     0.001   519.32   3.701E-03   
U-235      205.21        36.         3.     0.001   555.18   4.479E-02   
Pb-212     238.93        51.       -10.    -0.004   689.15  -1.846E-02  P
Pb-214     242.20        38.        -7.    -0.003   256.04  -7.678E-02  P
Pb-212     299.62        28.        -7.    -0.003   310.40  -1.922E-01  P
Pb-214     352.17        30.         1.     0.000   158.79   3.456E-03  P
Bi-214     610.89        25.        -4.    -0.001   143.38  -1.206E-02  P
Eu-154     723.19        14.        -1.     0.000  1274.55  -6.733E-03   
Bi-212     727.14        12.         2.     0.001   505.65   4.899E-02   
Eu-152     780.55        13.         1.     0.000   927.43   1.442E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154     872.39         4.         4.     0.001   172.37   5.895E-02   
Ac-228     911.76         9.         5.     0.002   118.52   3.518E-02  P
Eu-152     963.99         8.         3.     0.001   345.04   3.367E-02   
Ac-228     968.86        16.        -3.    -0.001   426.64  -3.368E-02   
Eu-154     996.54        15.        -2.    -0.001   637.47  -3.346E-02   
Eu-152    1113.61        13.        -2.    -0.001   625.69  -2.742E-02   
Bi-214    1119.44         9.        -1.     0.000   322.62  -1.042E-02  P
K-40      1460.80        23.       -13.    -0.005   115.24  -3.139E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    3.5185E-02    3.5185E-02   6.3943E-02    6.3994E-02  4.957E-02
Am-241 #A    6.2707E-03    6.2714E-03   9.9134E-02    9.9135E-02  8.096E-02
Bi-212 #A    4.8991E-02    4.8991E-02   2.4772E-01    2.4773E-01  1.961E-01
Bi-214 #A   -1.2060E-02   -1.2060E-02   7.0846E-02    7.0848E-02  3.617E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.9477E-03    9.9477E-03  5.795E-03
Cs-137 #A   -6.0857E-04   -6.0957E-04   1.5653E-02    1.5653E-02  1.278E-02
Eu-152 #A    1.9953E-02    2.0026E-02   2.8621E-02    2.8637E-02  3.768E-02
Eu-154 #A    5.8616E-02    5.8953E-02   1.0162E-01    1.0166E-01  6.793E-02
K-40   #A   -3.1394E-01   -3.1394E-01   9.1371E-01    9.1385E-01  2.803E-01
Pa-234 #     5.3240E-02    5.3240E-02   6.5419E-02    6.6744E-02  4.859E-02
Pb-212 #A   -1.8461E-02   -1.8461E-02   2.2119E-01    2.2119E-01  2.929E-02
Pb-214 #A    3.4560E-03    3.4561E-03   3.9874E-02    3.9875E-02  3.484E-02
Ra-226 #A    7.8098E-03    7.8100E-03   3.2271E-01    3.2271E-01  2.651E-01
Th-234 #A   -2.1336E-03   -2.1336E-03   7.1139E-01    7.1139E-01  5.858E-01
Tl-208 #A    2.8571E-04    2.8571E-04   1.9065E-02    1.9065E-02  1.567E-02
U-235  #A    1.2817E-02    1.2817E-02   3.1241E-02    3.1251E-02  8.397E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

321 of 535



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:29:23

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1539 +0.250275*Channel -5.28117e-008*Channel**2

FWHM (ch) =   3.1175 +0.001002*Channel -3.91985e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.42      121.78   121.88 -0.08%      0.91     0.90    1.38%
977.12      244.70   244.65  0.02%      0.99     1.02   -2.21%

1374.90      344.28   344.16  0.04%      1.11     1.11    0.43%
3113.96      778.90   778.99 -0.01%      1.48     1.46    0.92%
3854.60      964.08   964.08 -0.00%      1.59     1.60   -0.61%
5631.86     1408.01  1407.99  0.00%      1.88     1.88    0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

330 of 535



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  2
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:33:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0901 +0.250286*Channel -5.36062e-008*Channel**2

FWHM (ch) =   3.1287 +0.001080*Channel -5.32761e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.66      121.78   121.88 -0.08%      0.90     0.91   -1.37%
977.34      244.70   244.65  0.02%      1.05     1.03    1.63%

1375.09      344.28   344.16  0.04%      1.13     1.13   -0.25%
3114.12      778.90   778.99 -0.01%      1.50     1.49    0.50%
3854.73      964.08   964.08  0.00%      1.61     1.62   -0.81%
5631.98     1408.01  1407.99  0.00%      1.88     1.88    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:32:51

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0972 +0.250259*Channel -3.79138e-008*Channel**2

FWHM (ch) =   3.2920 +0.000879*Channel -1.33981e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.75  0.02%      0.91     0.93   -2.12%
978.31      244.70   244.70  0.00%      1.04     1.04    0.76%

1376.57      344.28   344.33 -0.01%      1.14     1.12    1.50%
3114.18      778.90   778.89  0.00%      1.50     1.47    1.70%
3854.91      964.08   964.07  0.00%      1.58     1.62   -2.66%
5631.45     1408.01  1408.02 -0.00%      1.96     1.95    0.55%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:06:58

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1089 +0.250277*Channel -3.87038e-008*Channel**2

FWHM (ch) =   3.0803 +0.001074*Channel -4.78637e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.94      121.78   121.75  0.02%      0.89     0.90   -1.14%
978.26      244.70   244.69  0.00%      1.02     1.02   -0.11%

1376.56      344.28   344.34 -0.02%      1.14     1.12    1.80%
3114.03      778.90   778.89  0.00%      1.48     1.49   -0.97%
3854.71      964.08   964.06  0.00%      1.63     1.63    0.20%
5631.19     1408.01  1408.02 -0.00%      1.90     1.90    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:34:35

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0951 +0.250270*Channel -3.84034e-008*Channel**2

FWHM (ch) =   2.9820 +0.001250*Channel -7.24353e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.75  0.03%      0.90     0.89    0.74%
978.24      244.70   244.69  0.00%      1.04     1.03    0.20%

1376.53      344.28   344.34 -0.02%      1.13     1.14   -0.70%
3114.07      778.90   778.89  0.00%      1.51     1.54   -2.15%
3854.73      964.08   964.06  0.00%      1.72     1.68    2.33%
5631.26     1408.01  1408.02 -0.00%      1.92     1.93   -0.44%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00

363 of 535



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/8/2013  Time: 07:46:08

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1116 +0.250227*Channel -3.13697e-008*Channel**2

FWHM (ch) =   2.8437 +0.001217*Channel -7.06724e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.77  0.01%      0.86     0.86    0.96%
978.68      244.70   244.75 -0.02%      0.97     0.99   -2.21%

1376.35      344.28   344.23  0.01%      1.11     1.10    0.88%
3114.59      778.90   778.94 -0.00%      1.51     1.49    1.44%
3855.02      964.08   964.05  0.00%      1.60     1.62   -1.37%
5631.38     1408.01  1408.02 -0.00%      1.87     1.86    0.20%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/14/2013  Time: 08:20:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1204 +0.250241*Channel -3.32995e-008*Channel**2

FWHM (ch) =   2.8760 +0.001236*Channel -7.75896e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.09      121.78   121.76  0.02%      0.86     0.87   -1.19%
978.70      244.70   244.76 -0.03%      1.03     1.00    2.34%

1376.30      344.28   344.22  0.02%      1.10     1.11   -0.96%
3114.53      778.90   778.94 -0.00%      1.48     1.49   -1.22%
3854.95      964.08   964.05  0.00%      1.64     1.62    1.06%
5631.34     1408.01  1408.02 -0.00%      1.84     1.84   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/15/2013  Time: 07:52:13

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1091 +0.250220*Channel -3.07941e-008*Channel**2

FWHM (ch) =   2.9723 +0.001049*Channel -3.58812e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.77  0.01%      0.86     0.87   -1.54%
978.69      244.70   244.75 -0.02%      1.01     0.99    1.55%

1376.36      344.28   344.23  0.02%      1.09     1.09    0.32%
3114.59      778.90   778.93 -0.00%      1.46     1.47   -0.62%
3855.16      964.08   964.07  0.00%      1.62     1.62    0.12%
5631.44     1408.01  1408.01  0.00%      1.94     1.93    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 08:18:38
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.89      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.78      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130514001_QCAsLeft.An1

Acquisition information
Start time:                 5/14/2013 08:18:38
Live time:                600
Real time:                627
Dead time:                  4.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0595

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9519.   1.48   0.82  1.774E-02
45.53     5410.   2.04   0.83  1.759E-02
46.87     1532.   7.45   0.83  1.756E-02
121.88    85520.   0.37   0.91  1.556E-02   121.78  28.410  9.918E-01 QA122 
244.67    17915.   0.82   1.02  1.231E-02   244.70   7.550  9.889E-01 Qa245 
295.89      952.   7.89   1.20  1.099E-02
344.16    49900.   0.47   1.11  9.739E-03   344.28  26.590  9.886E-01 Qa344 
367.55     1718.   4.39   1.07  9.494E-03
411.01     3595.   2.37   1.19  9.042E-03
443.88     4662.   2.05   1.16  8.701E-03
488.75      608.  10.51   1.56  8.234E-03
564.12      595.  12.29   1.15  7.451E-03
586.23      567.  10.83   1.12  7.221E-03
674.70      233.  18.38   1.38  6.302E-03
678.67      527.   8.64   1.39  6.260E-03
688.61      995.   6.81   1.30  6.157E-03
778.98    13201.   1.01   1.48  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.66      365.  15.14   1.16  5.102E-03
867.41     4018.   2.50   1.65  4.894E-03
919.50      305.  16.61   1.55  4.703E-03
926.29      247.  17.86   1.05  4.678E-03
964.07    12835.   1.00   1.59  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.12      617.   8.10   1.49  4.432E-03
1085.91     8061.   1.21   1.68  4.219E-03
1089.89     1319.   4.24   1.68  4.209E-03
1112.04    10893.   1.12   1.71  4.150E-03
1212.84     1165.   4.55   1.77  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1052.   3.52   1.81  3.658E-03
1407.95    13813.   0.88   1.89  3.372E-03  1408.01  20.850  1.008E+00 Qa1408
1457.58      345.   6.06   1.83  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.14    39.98      5520.     10983. 6.192E+05    2.90   1.120  -      s 
181.13    45.47      3506.      5292. 3.009E+05    4.19   0.825  -       D
186.49    46.81      5689.      1596. 9.092E+04   14.27   0.827  -       D

1181.93   295.89      1676.       952. 8.668E+04   15.78   1.204  -      s 
1468.41   367.55      1279.      1718. 1.810E+05    8.78   1.069  -      s 
1642.20   411.01      1140.      3595. 3.976E+05    4.73   1.185  -        
1773.63   443.88      1308.      4662. 5.358E+05    4.09   1.160  -        
1953.04   488.75      1124.       608. 7.390E+04   21.02   1.564  -      s 
2254.47   564.12      1485.       595. 7.986E+04   24.58   1.154  -      s 
2342.90   586.23      1068.       567. 7.852E+04   21.66   1.122  -        
2712.46   678.63       799.       481. 7.683E+04   21.36   1.026  -      s 
2752.38   688.61      1058.       995. 1.615E+05   13.63   1.297  -        
3240.68   810.66       843.       365. 7.162E+04   30.29   1.162  -      s 
3467.73   867.41      1409.      4018. 8.210E+05    5.00   1.647  -        
3676.18   919.50       706.       305. 6.481E+04   33.23   1.553  -        
3703.38   926.29       566.       247. 5.280E+04   35.71   1.046  -      s 
4018.84  1005.12       496.       617. 1.393E+05   16.20   1.486  -        
4342.22  1085.82       692.      8061. 1.910E+06    2.41   1.682  -       D
4358.15  1089.80       901.      1319. 3.134E+05    8.47   1.684  -       D
4446.84  1112.04       859.     10893. 2.625E+06    2.25   1.714  -        
4850.39  1212.84       374.      1165. 2.999E+05    9.10   1.768  -      s 
5195.81  1299.11       207.      1101. 3.011E+05    8.35   2.015  -        
5830.48  1457.58        17.       345. 1.064E+05   12.11   1.827  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.42   121.88      5214.     85520.   142.534     0.74   0.912 
Qa-245    977.12   244.65      2684.     17930.    29.883     1.80   0.994 
Qa-344   1374.90   344.16      1826.     49900.    83.167     0.95   1.111 
Qa-779   3113.94   778.98      1201.     13201.    22.002     2.03   1.479 
Qa-964   3854.56   964.07       850.     12835.    21.392     2.01   1.592 
Qa-1408  5631.69  1407.95       224.     13813.    23.022     1.77   1.889 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9179E-01                                      4.94E+03             
121.78 9.918E-01  (  1.951E-03 3.71E-01 2.84E+01 G  

Qa-245       9.8969E-01                                      4.94E+03             
244.70 9.897E-01  (  6.663E-03 8.99E-01 7.55E+00 G  

Qa-344       9.8858E-01                                      4.94E+03             
344.28 9.886E-01  (  1.973E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0005E+00                                      4.94E+03             
778.90 1.000E+00  (  6.118E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.293E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0078E+00                                      4.94E+03             
1408.01 1.008E+00  (  2.544E-03 8.85E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7106E-01    9.9179E-01   7.3581E-03    1.1346E-01  1.951E-03
Qa-245       8.6921E-01    9.8969E-01   1.7794E-02    1.1438E-01  6.663E-03
Qa-344       8.6824E-01    9.8858E-01   9.3549E-03    1.1325E-01  1.973E-03
Qa-779       8.7867E-01    1.0005E+00   2.0269E-02    1.1600E-01  6.118E-03
Qa-964       8.7830E-01    1.0000E+00   2.0062E-02    1.1592E-01  5.293E-03
Qa-1408      8.8510E-01    1.0078E+00   1.7831E-02    1.1643E-01  2.544E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.251E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9783311E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:22:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.90      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.27      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.70   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.94   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.87      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130515001_QCAsLeft.An1

Acquisition information
Start time:                 5/15/2013 07:22:15
Live time:                600
Real time:                628
Dead time:                  4.48 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:33:01
Zero offset:           0.090 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.361E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0620

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    10711.   1.52   1.07  1.774E-02
45.48     5197.   2.14   0.83  1.759E-02
46.86     1334.   8.87   0.83  1.756E-02
121.88    85119.   0.37   0.90  1.556E-02   121.78  28.410  9.873E-01 QA122 
244.65    17703.   0.92   1.05  1.231E-02   244.70   7.550  9.773E-01 Qa245 
295.84      926.   7.76   0.95  1.099E-02
344.16    50223.   0.47   1.13  9.739E-03   344.28  26.590  9.951E-01 Qa344 
367.56     1634.   4.89   1.18  9.494E-03
411.01     3692.   2.38   1.15  9.042E-03
443.89     4800.   1.92   1.06  8.701E-03
488.70      612.   9.63   1.19  8.235E-03
563.75      469.  12.75   1.09  7.455E-03
586.22      586.   9.47   1.41  7.221E-03
678.71      512.  10.03   1.46  6.260E-03
688.71      937.   7.79   1.43  6.156E-03
719.37      334.  17.23   1.18  5.837E-03
778.99    13394.   1.00   1.50  5.218E-03   778.90  12.970  1.015E+00 Qa779 
810.48      372.  16.21   1.44  5.102E-03
867.47     4011.   2.28   1.44  4.894E-03
919.31      444.  12.64   1.52  4.704E-03
964.06    12909.   0.98   1.61  4.540E-03   964.08  14.500  1.006E+00 Qa964 

1005.09      689.   6.55   1.53  4.432E-03
1085.89     8013.   1.21   1.70  4.219E-03
1089.95     1412.   3.69   1.70  4.209E-03
1112.04    11018.   1.09   1.64  4.150E-03
1212.92     1087.   5.04   1.79  3.885E-03
1299.12     1169.   3.31   1.70  3.658E-03

416 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/15/2013 07:33:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.94    13823.   0.88   1.90  3.372E-03  1408.01  20.850  1.009E+00 Qa1408
1528.69      285.   5.92   1.60  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.47    40.00      5872.     10711. 6.039E+05    3.04   1.067  -      s 
181.36    45.43      3558.      5197. 2.954E+05    4.27   0.832  -       D
186.86    46.80      6335.      1334. 7.601E+04   17.74   0.833  -       D

1181.96   295.84      1571.       926. 8.430E+04   15.52   0.950  -        
1468.66   367.56      1442.      1634. 1.721E+05    9.79   1.178  -      s 
1642.39   411.01      1228.      3692. 4.083E+05    4.77   1.152  -        
1773.84   443.89      1162.      4800. 5.517E+05    3.85   1.056  -        
1953.02   488.70       986.       612. 7.431E+04   19.26   1.195  -        
2253.15   563.75      1153.       469. 6.297E+04   25.50   1.090  -      s 
2343.01   586.22       923.       586. 8.114E+04   18.94   1.405  -        
2712.94   678.71       760.       512. 8.186E+04   20.05   1.456  -        
2752.96   688.71      1219.       937. 1.522E+05   15.58   1.433  -        
2875.61   719.37       992.       334. 5.722E+04   34.45   1.176  -        
3240.12   810.48       989.       372. 7.291E+04   32.42   1.444  -        
3468.12   867.47      1185.      4011. 8.196E+05    4.57   1.439  -        
3675.57   919.31       732.       444. 9.446E+04   25.27   1.520  -        
4018.87  1005.09       396.       689. 1.555E+05   13.10   1.530  -        
4342.28  1085.82       733.      8013. 1.899E+06    2.43   1.702  -       D
4358.51  1089.88       650.      1412. 3.354E+05    7.38   1.704  -       D
4446.94  1112.04       722.     11018. 2.655E+06    2.18   1.638  -        
4850.80  1212.92       418.      1087. 2.799E+05   10.09   1.792  -        
5195.98  1299.12        95.      1169. 3.196E+05    6.63   1.696  -        
6115.41  1528.69         0.       285. 9.332E+04   11.85   1.599  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.66   121.88      4929.     85119.   141.866     0.74   0.899 
Qa-245    977.32   244.65      2896.     17703.    29.505     1.85   1.052 
Qa-344   1375.10   344.16      1853.     50223.    83.705     0.95   1.126 
Qa-779   3114.12   778.99      1204.     13394.    22.323     2.01   1.501 
Qa-964   3854.68   964.06       744.     12909.    21.515     1.95   1.613 
Qa-1408  5631.76  1407.94       181.     13823.    23.039     1.76   1.898 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8727E-01                                      4.94E+03             
121.78 9.873E-01  (  1.897E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7730E-01                                      4.94E+03             
244.70 9.773E-01  (  6.922E-03 9.23E-01 7.55E+00 G  

Qa-344       9.9512E-01                                      4.94E+03             
344.28 9.951E-01  (  1.987E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0152E+00                                      4.94E+03             
778.90 1.015E+00  (  6.127E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  4.952E-03 9.76E-01 1.45E+01 G  

Qa-1408      1.0087E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.285E-03 8.79E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6697E-01    9.8727E-01   7.3140E-03    1.1295E-01  1.897E-03
Qa-245       8.5821E-01    9.7730E-01   1.8034E-02    1.1302E-01  6.922E-03
Qa-344       8.7387E-01    9.9512E-01   9.4213E-03    1.1400E-01  1.987E-03
Qa-779       8.9146E-01    1.0152E+00   2.0387E-02    1.1767E-01  6.127E-03
Qa-964       8.8336E-01    1.0059E+00   1.9643E-02    1.1651E-01  4.952E-03
Qa-1408      8.8577E-01    1.0087E+00   1.7742E-02    1.1651E-01  2.285E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.260E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 5.9894495E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

424 of 535



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:21:56
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.50      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.86      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:21:56
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

429 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/8/2013 07:33:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0178

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     7970.   2.00   1.14  1.673E-02
45.30     4369.   2.49   0.86  1.660E-02
46.73     1251.   9.03   0.86  1.656E-02
121.75    81936.   0.38   0.91  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.70    16952.   0.94   1.04  1.171E-02   244.70   7.550  9.828E-01 Qa245 
295.95      996.   8.06   1.05  1.046E-02
344.33    48645.   0.48   1.14  9.284E-03   344.28  26.590  1.010E+00 Qa344 
367.66     1642.   4.53   1.11  9.054E-03
411.09     3533.   2.44   1.17  8.628E-03
443.90     4598.   1.97   1.19  8.305E-03
488.64      608.   9.83   1.17  7.866E-03
563.81      501.  11.34   1.36  7.127E-03
586.12      619.  11.05   1.29  6.908E-03
678.57      537.  10.85   1.52  6.000E-03
688.65      962.   7.89   1.44  5.901E-03
719.28      324.  16.15   1.58  5.600E-03
778.89    12927.   0.99   1.50  5.015E-03   778.90  12.970  1.019E+00 Qa779 
810.57      358.  16.88   1.14  4.898E-03
867.37     3748.   2.31   1.63  4.690E-03
919.14      435.  12.26   0.97  4.500E-03
964.07    12353.   1.05   1.58  4.336E-03   964.08  14.500  1.007E+00 Qa964 

1005.05      652.   7.37   1.77  4.237E-03
1085.85     7519.   1.25   1.71  4.043E-03
1089.75     1309.   4.24   1.72  4.033E-03
1111.96    10451.   1.11   1.67  3.980E-03
1212.81     1092.   5.17   1.70  3.737E-03
1299.09     1173.   3.53   1.80  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.98    13265.   0.89   1.97  3.267E-03  1408.01  20.850  9.979E-01 Qa1408
1457.52      310.   6.34   1.49  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.75      6438.      7970. 4.764E+05    4.00   1.137  -      s 
181.39    45.23      3745.      4369. 2.632E+05    4.99   0.864  -       D
187.12    46.66      5762.      1251. 7.555E+04   18.06   0.865  -       D

1183.17   295.95      1760.       996. 9.524E+04   16.13   1.054  -        
1469.83   367.66      1254.      1642. 1.814E+05    9.06   1.115  -      s 
1643.45   411.09      1214.      3533. 4.094E+05    4.88   1.168  -        
1774.64   443.90      1095.      4598. 5.536E+05    3.94   1.190  -        
1953.49   488.64       988.       608. 7.730E+04   19.66   1.171  -      s 
2254.08   563.81      1050.       501. 7.035E+04   22.67   1.357  -        
2343.28   586.12      1228.       619. 8.957E+04   22.09   1.294  -      s 
2712.98   678.57       922.       537. 8.952E+04   21.70   1.521  -        
2753.29   688.65      1263.       962. 1.631E+05   15.78   1.435  -        
2875.80   719.28       860.       324. 5.778E+04   32.31   1.583  -        
3240.89   810.57       967.       358. 7.304E+04   33.75   1.136  -      s 
3468.11   867.37      1048.      3748. 7.992E+05    4.63   1.635  -        
3675.20   919.14       708.       435. 9.666E+04   24.51   0.974  -      s 
4018.88  1005.05       460.       652. 1.538E+05   14.74   1.770  -        
4342.14  1085.78       662.      7519. 1.860E+06    2.50   1.714  -       D
4357.76  1089.68       885.      1309. 3.245E+05    8.48   1.717  -       D
4446.61  1111.96       655.     10451. 2.626E+06    2.22   1.672  -        
4850.15  1212.81       437.      1092. 2.922E+05   10.34   1.699  -      s 
5195.44  1299.09       119.      1173. 3.324E+05    7.07   1.798  -        
5829.60  1457.52        16.       310. 9.861E+04   12.67   1.487  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5274.     81936.   136.559     0.76   0.911 
Qa-245    978.31   244.70      2806.     16952.    28.253     1.88   1.043 
Qa-344   1376.56   344.33      1767.     48645.    81.076     0.96   1.137 
Qa-779   3114.18   778.89      1001.     12927.    21.545     1.99   1.500 
Qa-964   3854.92   964.07       929.     12353.    20.589     2.09   1.579 
Qa-1408  5631.30  1407.98       160.     13265.    22.108     1.79   1.973 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0040E+00                                      4.94E+03             
121.78 1.004E+00  (  2.073E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8282E-01                                      4.94E+03             
244.70 9.828E-01  (  7.156E-03 9.40E-01 7.55E+00 G  

Qa-344       1.0098E+00                                      4.94E+03             
344.28 1.010E+00  (  2.033E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0186E+00                                      4.94E+03             
778.90 1.019E+00  (  5.808E-03 9.95E-01 1.30E+01 G  

Qa-964       1.0070E+00                                      4.94E+03             
964.08 1.007E+00  (  5.788E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9795E-01                                      4.94E+03             
1408.01 9.979E-01  (  2.217E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8253E-01    1.0040E+00   7.6418E-03    1.1487E-01  2.073E-03
Qa-245       8.6392E-01    9.8282E-01   1.8469E-02    1.1371E-01  7.156E-03
Qa-344       8.8764E-01    1.0098E+00   9.6743E-03    1.1569E-01  2.033E-03
Qa-779       8.9533E-01    1.0186E+00   2.0261E-02    1.1803E-01  5.808E-03
Qa-964       8.8514E-01    1.0070E+00   2.1079E-02    1.1688E-01  5.788E-03
Qa-1408      8.7721E-01    9.9795E-01   1.7854E-02    1.1532E-01  2.217E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.292E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 6.0200920E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 07:56:04
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.18      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.28      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.91      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130514001_QCAsLeft.An1

Acquisition information
Start time:                 5/14/2013 07:56:04
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0248

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     8049.   2.00   1.15  1.673E-02
45.31     4227.   2.50   0.82  1.660E-02
46.70     1199.   9.29   0.82  1.656E-02
121.75    81398.   0.38   0.89  1.472E-02   121.78  28.410  9.982E-01 QA122 
244.69    17189.   0.97   1.02  1.171E-02   244.70   7.550  9.974E-01 Qa245 
295.86      793.   8.55   1.25  1.046E-02
344.34    47649.   0.48   1.14  9.283E-03   344.28  26.590  9.900E-01 Qa344 
367.71     1662.   4.79   1.17  9.054E-03
411.07     3624.   2.52   1.20  8.628E-03
443.90     4704.   1.98   1.25  8.305E-03
488.58      574.  11.66   1.21  7.866E-03
563.89      401.  15.74   0.89  7.127E-03
586.14      611.  10.10   1.21  6.908E-03
678.57      506.   9.14   1.41  5.999E-03
688.60     1056.   5.71   1.37  5.902E-03
719.22      287.  17.39   1.07  5.601E-03
764.88      210.  19.71   1.37  5.152E-03
778.88    12716.   1.05   1.48  5.015E-03   778.90  12.970  1.003E+00 Qa779 
810.34      362.  13.64   1.07  4.899E-03
867.35     3795.   2.61   1.48  4.690E-03
919.62      519.  12.09   1.69  4.499E-03
926.26      271.  16.22   0.95  4.474E-03
964.05    12471.   1.04   1.63  4.336E-03   964.08  14.500  1.017E+00 Qa964 

1005.32      648.   6.85   1.56  4.236E-03
1085.84     7729.   1.24   1.71  4.043E-03
1089.74     1251.   4.89   1.71  4.033E-03
1111.98    10322.   1.13   1.70  3.980E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.81     1020.   4.79   1.85  3.737E-03
1299.10     1097.   3.88   1.69  3.529E-03
1407.98    13231.   0.90   1.91  3.267E-03  1408.01  20.850  9.962E-01 Qa1408
1457.67      320.   6.15   1.78  3.147E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.77      6644.      8049. 4.811E+05    4.01   1.148  -      s 
181.48    45.24      3449.      4227. 2.547E+05    4.99   0.819  -       D
187.04    46.63      5601.      1199. 7.238E+04   18.58   0.821  -       D

1182.77   295.86      1466.       793. 7.583E+04   17.10   1.253  -        
1469.97   367.71      1375.      1662. 1.835E+05    9.58   1.167  -      s 
1643.31   411.07      1342.      3624. 4.201E+05    5.03   1.196  -        
1774.55   443.90      1162.      4704. 5.664E+05    3.95   1.252  -        
1953.18   488.58      1182.       574. 7.294E+04   23.32   1.214  -        
2254.27   563.89      1282.       401. 5.632E+04   31.47   0.894  -      s 
2343.25   586.14      1066.       611. 8.845E+04   20.20   1.210  -      s 
2713.11   678.64      1023.       483. 8.051E+04   25.38   1.088  -        
2752.96   688.60       862.      1056. 1.789E+05   11.43   1.366  -        
2875.41   719.22       814.       287. 5.119E+04   34.78   1.066  -      s 
3058.00   764.88       629.       210. 4.084E+04   39.41   1.371  -      s 
3239.83   810.34       714.       362. 7.381E+04   27.28   1.065  -      s 
3467.83   867.35      1367.      3795. 8.092E+05    5.22   1.482  -        
3676.91   919.62       834.       519. 1.154E+05   24.18   1.689  -      s 
3703.51   926.26       538.       271. 6.066E+04   32.44   0.947  -      s 
4019.77  1005.32       378.       648. 1.528E+05   13.71   1.561  -        
4341.89  1085.77       695.      7729. 1.912E+06    2.47   1.710  -       D
4357.49  1089.67      1250.      1251. 3.103E+05    9.79   1.713  -       D
4446.47  1111.98       731.     10322. 2.594E+06    2.25   1.704  -        
4849.95  1212.81       335.      1020. 2.730E+05    9.59   1.849  -      s 
5195.25  1299.10       148.      1097. 3.108E+05    7.75   1.690  -        
5829.91  1457.67        16.       320. 1.017E+05   12.30   1.775  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.94   121.75      5314.     81398.   135.663     0.76   0.889 
Qa-245    978.26   244.69      3137.     17189.    28.648     1.93   1.022 
Qa-344   1376.55   344.34      1741.     47649.    79.415     0.97   1.139 
Qa-779   3114.00   778.88      1248.     12716.    21.193     2.11   1.478 
Qa-964   3854.65   964.05       910.     12471.    20.785     2.08   1.634 
Qa-1408  5631.01  1407.98       187.     13231.    22.051     1.80   1.911 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9825E-01                                      4.94E+03             
121.78 9.982E-01  (  2.083E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9740E-01                                      4.94E+03             
244.70 9.974E-01  (  7.573E-03 9.65E-01 7.55E+00 G  

Qa-344       9.8996E-01                                      4.94E+03             
344.28 9.900E-01  (  2.020E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0028E+00                                      4.94E+03             
778.90 1.003E+00  (  6.491E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0174E+00                                      4.94E+03             
964.08 1.017E+00  (  5.735E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9621E-01                                      4.94E+03             
1408.01 9.962E-01  (  2.400E-03 8.99E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

439 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/14/2013 08:07:16
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7674E-01    9.9825E-01   7.6316E-03    1.1422E-01  2.083E-03
Qa-245       8.7599E-01    9.9740E-01   1.9260E-02    1.1548E-01  7.573E-03
Qa-344       8.6945E-01    9.8996E-01   9.6016E-03    1.1342E-01  2.020E-03
Qa-779       8.8071E-01    1.0028E+00   2.1135E-02    1.1642E-01  6.491E-03
Qa-964       8.9355E-01    1.0174E+00   2.1116E-02    1.1805E-01  5.735E-03
Qa-1408      8.7494E-01    9.9621E-01   1.7912E-02    1.1513E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.6 keV)     5.271E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.6 keV) 6.0019879E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:23:40
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.10   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130515001_QCAsLeft.An1

Acquisition information
Start time:                 5/15/2013 07:23:40
Live time:                600
Real time:                628
Dead time:                  4.52 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:34:35
Zero offset:          -0.095 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.840E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0216

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.78     8113.   1.90   1.16  1.673E-02
45.29     4167.   2.42   0.80  1.660E-02
46.69     1211.   9.11   0.80  1.656E-02
121.75    81812.   0.38   0.90  1.472E-02   121.78  28.410  1.003E+00 QA122 
244.69    16894.   0.93   1.04  1.171E-02   244.70   7.550  9.804E-01 Qa245 
296.01      875.   8.33   1.07  1.046E-02
344.34    48129.   0.48   1.13  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.70     1798.   4.58   1.31  9.054E-03
411.11     3437.   2.45   1.20  8.628E-03
443.91     4682.   2.16   1.25  8.305E-03
488.63      566.   9.89   1.31  7.866E-03
563.75      572.  10.31   1.29  7.128E-03
586.31      517.  12.16   1.19  6.906E-03
674.45      215.  19.83   1.46  6.040E-03
678.60      524.   8.94   1.46  5.999E-03
688.63      948.   7.32   1.27  5.901E-03
719.07      318.  17.85   0.94  5.602E-03
778.89    12758.   1.09   1.51  5.015E-03   778.90  12.970  1.006E+00 Qa779 
810.57      372.  14.92   1.61  4.898E-03
867.36     3842.   2.58   1.54  4.690E-03
919.26      475.  10.64   1.73  4.500E-03
926.18      233.  16.65   1.27  4.475E-03
964.05    12097.   1.04   1.72  4.336E-03   964.08  14.500  9.870E-01 Qa964 

1005.24      650.   8.90   1.82  4.237E-03
1085.84     8013.   1.18   1.76  4.043E-03
1089.86     1343.   4.09   1.76  4.033E-03
1112.06    10205.   1.05   1.78  3.980E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.80     1030.   5.50   1.60  3.737E-03
1299.16     1095.   4.02   1.88  3.529E-03
1407.99    13398.   0.90   1.93  3.267E-03  1408.01  20.850  1.009E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.33    39.78      6003.      8113. 4.849E+05    3.80   1.157  -      s 
181.35    45.23      3039.      4147. 2.499E+05    4.88   0.802  -       D
186.94    46.62      5561.      1131. 6.827E+04   19.58   0.804  -       D

1183.36   296.01      1582.       875. 8.365E+04   16.65   1.070  -        
1469.92   367.70      1420.      1798. 1.986E+05    9.15   1.314  -      s 
1643.45   411.11      1144.      3437. 3.984E+05    4.90   1.204  -        
1774.57   443.91      1496.      4682. 5.638E+05    4.32   1.250  -        
1953.38   488.63       916.       566. 7.193E+04   19.78   1.313  -        
2253.72   563.75      1080.       572. 8.032E+04   20.63   1.291  -        
2343.94   586.31      1109.       517. 7.489E+04   24.32   1.195  -        
2713.25   678.67       988.       518. 8.638E+04   23.41   1.143  -        
2753.07   688.63      1108.       948. 1.607E+05   14.65   1.271  -        
2874.84   719.07       939.       318. 5.682E+04   35.70   0.941  -      s 
3240.77   810.57       847.       372. 7.594E+04   29.85   1.609  -        
3467.93   867.36      1334.      3842. 8.193E+05    5.16   1.538  -        
3675.53   919.26       612.       475. 1.056E+05   21.29   1.735  -        
3703.19   926.18       473.       233. 5.216E+04   33.29   1.270  -      s 
4019.49  1005.24       574.       650. 1.533E+05   17.81   1.815  -        
4341.96  1085.77       500.      8013. 1.982E+06    2.37   1.761  -       D
4358.01  1089.78       838.      1343. 3.330E+05    8.18   1.764  -       D
4446.42  1111.95       627.     10499. 2.638E+06    2.19   1.799  -        
4849.96  1212.80       436.      1030. 2.756E+05   11.00   1.604  -        
5195.56  1299.16       175.      1095. 3.103E+05    8.03   1.876  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.75      5024.     81812.   136.354     0.76   0.901 
Qa-245    978.24   244.69      2675.     16894.    28.156     1.86   1.037 
Qa-344   1376.53   344.34      1642.     48129.    80.215     0.96   1.134 
Qa-779   3114.05   778.89      1480.     12758.    21.264     2.18   1.513 
Qa-964   3854.68   964.05       864.     12097.    20.162     2.07   1.723 
Qa-1408  5631.14  1407.99       193.     13398.    22.330     1.79   1.929 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0035E+00                                      4.94E+03             
121.78 1.003E+00  (  2.026E-03 3.79E-01 2.84E+01 G  

Qa-245       9.8041E-01                                      4.94E+03             
244.70 9.804E-01  (  6.994E-03 9.29E-01 7.55E+00 G  

Qa-344       1.0001E+00                                      4.94E+03             
344.28 1.000E+00  (  1.962E-03 4.79E-01 2.66E+01 G  

Qa-779       1.0063E+00                                      4.94E+03             
778.90 1.006E+00  (  7.071E-03 1.09E+00 1.30E+01 G  

Qa-964       9.8704E-01                                      4.94E+03             
964.08 9.870E-01  (  5.588E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0090E+00                                      4.94E+03             
1408.01 1.009E+00  (  2.436E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8120E-01    1.0035E+00   7.6157E-03    1.1481E-01  2.026E-03
Qa-245       8.6095E-01    9.8041E-01   1.8224E-02    1.1340E-01  6.994E-03
Qa-344       8.7821E-01    1.0001E+00   9.5871E-03    1.1457E-01  1.962E-03
Qa-779       8.8366E-01    1.0063E+00   2.1982E-02    1.1696E-01  7.071E-03
Qa-964       8.6677E-01    9.8704E-01   2.0464E-02    1.1453E-01  5.588E-03
Qa-1408      8.8602E-01    1.0090E+00   1.8061E-02    1.1659E-01  2.436E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1106.1 to  2035.6 keV)     5.257E+00  uCi           
Total Decayed Activity ( 1106.1 to  2035.6 keV) 5.9862156E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130508001_QCAsLeft                                                        
Acquired: 5/8/2013 07:34:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.79      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.87      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.05      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130508001_QCAsLeft.An1

Acquisition information
Start time:                 5/8/2013 07:34:21
Live time:                600
Real time:                681
Dead time:                 11.86 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0270

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.80     7012.   1.96   0.76  1.739E-02
45.25     4321.   2.46   0.77  1.723E-02
46.62     1253.   7.92   0.77  1.718E-02
121.77    83365.   0.38   0.86  1.492E-02   121.78  28.410  1.008E+00 QA122 
244.75    16546.   0.95   0.97  1.122E-02   244.70   7.550  1.001E+00 Qa245 
295.94      886.   7.65   1.22  1.013E-02
344.23    46883.   0.49   1.11  9.109E-03   344.28  26.590  9.921E-01 Qa344 
367.63     1564.   5.10   1.07  8.882E-03
411.07     3476.   2.05   1.16  8.463E-03
415.96      217.  19.15   1.17  8.416E-03
443.94     4505.   1.91   1.16  8.146E-03
488.79      624.   9.81   1.25  7.714E-03
564.04      641.   7.93   1.31  6.988E-03
586.20      564.  10.49   1.47  6.774E-03
674.59      260.  15.82   1.40  5.922E-03
678.65      561.   8.20   1.41  5.883E-03
688.61     1032.   6.74   1.67  5.787E-03
719.33      380.  12.03   1.44  5.491E-03
778.94    12533.   1.01   1.51  4.916E-03   778.90  12.970  1.007E+00 Qa779 
867.42     3629.   2.54   1.62  4.574E-03
919.53      422.  13.30   1.52  4.373E-03
964.05    12182.   1.04   1.60  4.202E-03   964.08  14.500  1.025E+00 Qa964 

1004.89      639.   7.46   1.68  4.108E-03
1085.87     7775.   1.21   1.70  3.922E-03
1089.79     1332.   4.26   1.70  3.913E-03
1112.05    10198.   1.16   1.82  3.862E-03
1212.98     1028.   4.56   2.05  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1292.91      108.  15.29   1.81  3.446E-03
1299.17     1083.   3.37   1.81  3.432E-03
1408.01    12938.   0.91   1.87  3.182E-03  1408.01  20.850  9.995E-01 Qa1408
1457.60      307.   6.37   1.34  3.068E-03
1528.83      279.   6.11   1.00  2.904E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.71      6916.      8178. 4.703E+05    3.90   1.114  -      s 
181.28    45.22      3502.      4321. 2.509E+05    4.93   0.766  -       D
186.75    46.59      4293.      1253. 7.291E+04   15.83   0.768  -       D

1183.30   295.94      1427.       886. 8.743E+04   15.31   1.221  -        
1469.89   367.63      1451.      1564. 1.760E+05   10.19   1.072  -      s 
1643.53   411.06      1074.      3470. 4.100E+05    4.71   1.158  -        
1663.14   415.96       756.       217. 2.174E+04   38.30   1.169  -      lD
1775.00   443.94       996.      4505. 5.531E+05    3.82   1.159  -        
1954.32   488.79      1042.       624. 8.089E+04   19.63   1.248  -      s 
2255.21   564.03       968.       641. 9.167E+04   15.85   1.308  -       D
2343.82   586.20      1015.       564. 8.331E+04   20.98   1.468  -        
2697.07   674.54       684.       239. 4.036E+04   36.94   1.083  -      s 
2713.30   678.60       836.       534. 9.077E+04   20.37   1.153  -        
2753.35   688.61      1058.      1032. 1.783E+05   13.49   1.669  -      s 
2876.06   719.30       981.       450. 8.192E+04   26.64   1.620  -        
3468.50   867.42      1244.      3629. 7.933E+05    5.08   1.622  -        
3676.94   919.53       737.       422. 9.647E+04   26.60   1.524  -      s 
4018.39  1004.89       428.       639. 1.555E+05   14.91   1.681  -      s 
4342.36  1085.82       553.      7775. 1.982E+06    2.42   1.699  -       D
4358.02  1089.73       942.      1332. 3.405E+05    8.51   1.701  -       D
4447.08  1112.05       776.     10198. 2.641E+06    2.32   1.819  -        
4850.93  1212.98       316.      1028. 2.832E+05    9.12   2.052  -        
5195.86  1299.19       132.      1118. 3.258E+05    7.34   1.777  -        
5829.84  1457.60        16.       307. 1.002E+05   12.75   1.336  -      s 
6114.90  1528.83         3.       279. 9.608E+04   12.23   0.995  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.77      5725.     83365.   138.942     0.76   0.864 
Qa-245    978.68   244.75      2726.     16546.    27.576     1.89   0.971 
Qa-344   1376.35   344.23      2038.     46883.    78.139     0.99   1.107 
Qa-779   3114.59   778.94      1004.     12533.    20.889     2.03   1.509 
Qa-964   3855.00   964.05       889.     12182.    20.303     2.09   1.601 
Qa-1408  5631.34  1408.01       172.     12938.    21.563     1.82   1.870 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0079E+00                                      4.94E+03             
121.78 1.008E+00  (  2.131E-03 3.79E-01 2.84E+01 G  

Qa-245       1.0012E+00                                      4.94E+03             
244.70 1.001E+00  (  7.362E-03 9.45E-01 7.55E+00 G  

Qa-344       9.9209E-01                                      4.94E+03             
344.28 9.921E-01  (  2.226E-03 4.94E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  5.933E-03 1.01E+00 1.30E+01 G  

Qa-964       1.0247E+00                                      4.94E+03             
964.08 1.025E+00  (  5.843E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9946E-01                                      4.94E+03             
1408.01 9.995E-01  (  2.362E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8596E-01    1.0079E+00   7.6453E-03    1.1532E-01  2.131E-03
Qa-245       8.8009E-01    1.0012E+00   1.8925E-02    1.1586E-01  7.362E-03
Qa-344       8.7206E-01    9.9209E-01   9.7989E-03    1.1368E-01  2.226E-03
Qa-779       8.8549E-01    1.0074E+00   2.0426E-02    1.1680E-01  5.933E-03
Qa-964       9.0069E-01    1.0247E+00   2.1400E-02    1.1892E-01  5.843E-03
Qa-1408      8.7854E-01    9.9946E-01   1.8172E-02    1.1554E-01  2.362E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.7 keV)     5.303E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.7 keV) 6.0326934E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130514001_QCAsLeft                                                        
Acquired: 5/14/2013 08:08:57
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.21      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.48      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.63      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.85      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.00      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130514001_QCAsLeft.An1

Acquisition information
Start time:                 5/14/2013 08:08:57
Live time:                600
Real time:                682
Dead time:                 12.03 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0304

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.74     8195.   1.95   1.11  1.739E-02
45.25     4212.   2.50   0.78  1.723E-02
46.65     1277.   7.76   0.78  1.718E-02
121.76    82472.   0.38   0.86  1.492E-02   121.78  28.410  9.979E-01 QA122 
244.76    16756.   0.85   1.00  1.122E-02   244.70   7.550  1.015E+00 Qa245 
295.93      842.   8.74   1.00  1.013E-02
344.22    47040.   0.49   1.10  9.109E-03   344.28  26.590  9.963E-01 Qa344 
367.61     1648.   4.83   1.13  8.883E-03
411.08     3443.   2.43   1.14  8.463E-03
443.94     4484.   1.91   1.21  8.146E-03
488.73      568.  11.09   1.12  7.714E-03
564.01      657.   7.57   1.32  6.989E-03
586.32      524.  10.99   1.25  6.773E-03
674.76      250.  16.44   1.41  5.920E-03
678.67      461.   9.94   1.41  5.882E-03
688.71      902.   8.56   1.25  5.786E-03
719.34      374.  15.65   1.53  5.490E-03
778.94    12510.   1.09   1.48  4.916E-03   778.90  12.970  1.006E+00 Qa779 
810.58      328.  16.18   1.24  4.794E-03
867.44     3737.   2.65   1.49  4.574E-03
919.31      463.  10.16   1.85  4.374E-03
964.04    11842.   1.05   1.64  4.202E-03   964.08  14.500  9.969E-01 Qa964 

1005.09      652.   7.07   1.72  4.107E-03
1085.85     7650.   1.23   1.69  3.922E-03
1089.80     1378.   4.16   1.70  3.913E-03
1112.04    10253.   1.14   1.72  3.862E-03
1213.01     1034.   5.35   1.66  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1145.   3.84   1.86  3.432E-03
1408.00    13063.   0.90   1.84  3.182E-03  1408.01  20.850  1.010E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.74      6972.      8195. 4.712E+05    3.91   1.113  -      s 
181.31    45.21      3471.      4162. 2.416E+05    5.06   0.775  -       D
186.90    46.61      4410.      1133. 6.595E+04   17.61   0.777  -       D

1183.26   295.93      1697.       842. 8.315E+04   17.48   1.004  -        
1469.77   367.61      1419.      1648. 1.855E+05    9.66   1.129  -      s 
1643.57   411.08      1111.      3443. 4.068E+05    4.86   1.137  -        
1774.96   443.94       978.      4484. 5.504E+05    3.82   1.212  -        
1954.03   488.73      1096.       568. 7.360E+04   22.18   1.118  -        
2255.01   563.99       908.       657. 9.403E+04   15.13   1.317  -       D
2344.22   586.32       997.       524. 7.733E+04   21.99   1.249  -        
2713.62   678.69       821.       461. 7.841E+04   22.78   1.194  -        
2753.66   688.71      1296.       902. 1.558E+05   17.12   1.254  -        
2876.16   719.34       985.       374. 6.814E+04   31.30   1.533  -        
3241.09   810.58       802.       328. 6.838E+04   32.37   1.243  -        
3468.51   867.44      1412.      3737. 8.169E+05    5.30   1.492  -        
3675.96   919.31       548.       463. 1.059E+05   20.33   1.848  -        
4019.11  1005.09       408.       652. 1.587E+05   14.13   1.720  -        
4342.22  1085.82       635.      7650. 1.951E+06    2.47   1.694  -       D
4357.99  1089.77       957.      1378. 3.522E+05    8.33   1.697  -       D
4446.97  1112.04       726.     10253. 2.655E+06    2.29   1.723  -        
4850.99  1213.01       422.      1034. 2.849E+05   10.70   1.660  -        
5195.54  1299.12       160.      1145. 3.337E+05    7.67   1.859  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.09   121.76      5641.     82472.   137.453     0.76   0.855 
Qa-245    978.46   244.70      1775.     16757.    27.929     1.70   1.004D
Qa-344   1376.30   344.22      1937.     47040.    78.401     0.98   1.098 
Qa-779   3114.51   778.94      1445.     12510.    20.849     2.19   1.476 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-964   3854.91   964.04       842.     11842.    19.737     2.10   1.641 
Qa-1408  5631.28  1408.00       160.     13063.    21.772     1.80   1.845 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9795E-01                                      4.94E+03             
121.78 9.979E-01  (  2.118E-03 3.81E-01 2.84E+01 G  

Qa-245       1.0149E+00                                      4.94E+03             
244.70 1.015E+00  (  5.945E-03 8.50E-01 7.55E+00 G  

Qa-344       9.9625E-01                                      4.94E+03             
344.28 9.963E-01  (  2.172E-03 4.91E-01 2.66E+01 G  

Qa-779       1.0063E+00                                      4.94E+03             
778.90 1.006E+00  (  7.126E-03 1.09E+00 1.30E+01 G  

Qa-964       9.9694E-01                                      4.94E+03             
964.08 9.969E-01  (  5.690E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0100E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.279E-03 9.01E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7647E-01    9.9795E-01   7.6081E-03    1.1418E-01  2.118E-03
Qa-245       8.9135E-01    1.0149E+00   1.7261E-02    1.1714E-01  5.945E-03
Qa-344       8.7498E-01    9.9625E-01   9.7910E-03    1.1416E-01  2.172E-03
Qa-779       8.8380E-01    1.0063E+00   2.2015E-02    1.1697E-01  7.126E-03
Qa-964       8.7559E-01    9.9694E-01   2.0935E-02    1.1572E-01  5.690E-03
Qa-1408      8.8704E-01    1.0100E+00   1.8207E-02    1.1673E-01  2.279E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.6 keV)     5.289E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.6 keV) 6.0223160E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130515001_QCAsLeft                                                        
Acquired: 5/15/2013 07:40:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.46      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.68      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.94      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.16      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130515001_QCAsLeft.An1

Acquisition information
Start time:                 5/15/2013 07:40:24
Live time:                600
Real time:                682
Dead time:                 12.08 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:52:13
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.079E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0235

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.71     8731.   1.90   1.19  1.739E-02
45.24     4487.   2.34   0.79  1.723E-02
46.65     1325.   8.68   0.79  1.718E-02
121.77    83039.   0.38   0.86  1.492E-02   121.78  28.410  1.005E+00 QA122 
244.75    16538.   0.95   1.01  1.122E-02   244.70   7.550  1.002E+00 Qa245 
295.90      990.   6.89   1.09  1.013E-02
344.23    47147.   0.47   1.09  9.109E-03   344.28  26.590  9.987E-01 Qa344 
367.60     1633.   4.68   1.10  8.883E-03
411.08     3508.   2.46   1.17  8.463E-03
443.94     4479.   2.06   1.17  8.146E-03
488.68      544.  10.09   1.14  7.715E-03
563.95      464.  12.74   1.14  6.989E-03
586.16      640.   9.74   1.23  6.775E-03
678.73      473.  10.92   0.99  5.882E-03
688.66     1023.   7.10   1.43  5.786E-03
719.20      341.  16.75   1.16  5.492E-03
778.93    12639.   1.06   1.46  4.916E-03   778.90  12.970  1.017E+00 Qa779 
810.27      303.  16.56   1.22  4.795E-03
867.43     3615.   2.29   1.50  4.574E-03
964.07    11824.   1.05   1.62  4.202E-03   964.08  14.500  9.955E-01 Qa964 

1005.19      597.   7.55   1.25  4.107E-03
1085.87     7732.   1.21   1.71  3.922E-03
1089.89     1325.   3.87   1.72  3.913E-03
1112.04    10162.   1.14   1.72  3.862E-03
1212.99      967.   4.11   1.80  3.630E-03
1250.10      163.  18.34   0.94  3.544E-03
1299.16     1039.   3.94   1.77  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.00    13211.   0.89   1.94  3.182E-03  1408.01  20.850  1.022E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.71      7190.      8731. 5.020E+05    3.79   1.185  -      s 
181.26    45.21      3280.      4487. 2.605E+05    4.69   0.791  -       D
186.88    46.61      5953.      1325. 7.714E+04   17.36   0.792  -       D

1183.15   295.90      1408.       990. 9.771E+04   13.78   1.092  -        
1469.82   367.60      1318.      1633. 1.839E+05    9.37   1.099  -      s 
1643.65   411.08      1232.      3508. 4.145E+05    4.92   1.170  -        
1775.00   443.94      1233.      4479. 5.498E+05    4.13   1.165  -        
1953.91   488.68       880.       544. 7.049E+04   20.17   1.144  -        
2254.89   563.95      1122.       464. 6.639E+04   25.48   1.143  -        
2343.67   586.16      1048.       640. 9.448E+04   19.48   1.225  -        
2713.88   678.73       785.       473. 8.045E+04   21.84   0.994  -      s 
2753.58   688.66      1120.      1023. 1.768E+05   14.20   1.429  -      s 
2875.72   719.20       974.       341. 6.209E+04   33.50   1.164  -        
3239.97   810.27       766.       303. 6.326E+04   33.13   1.220  -        
3468.60   867.43       984.      3615. 7.902E+05    4.58   1.496  -        
4019.63  1005.19       410.       597. 1.454E+05   15.10   1.250  -      s 
4342.41  1085.82       517.      7732. 1.972E+06    2.42   1.713  -       D
4358.51  1089.85       654.      1325. 3.386E+05    7.75   1.716  -       D
4447.11  1112.04       703.     10162. 2.631E+06    2.28   1.718  -        
4850.73  1212.92       338.       986. 2.718E+05    9.59   1.579  -        
4999.53  1250.10       197.       163. 4.596E+04   36.67   0.943  -      s 
5195.85  1299.16       155.      1039. 3.028E+05    7.88   1.766  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.13   121.77      5713.     83039.   138.398     0.76   0.857 
Qa-245    978.69   244.75      2878.     16538.    27.564     1.91   1.007 
Qa-344   1376.36   344.23      1991.     46971.    78.285     0.98   1.091 
Qa-779   3114.60   778.93      1314.     12639.    21.064     2.12   1.464 
Qa-964   3855.14   964.07       846.     11824.    19.706     2.09   1.624 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.39  1408.00       156.     13211.    22.018     1.79   1.940 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0049E+00                                      4.94E+03             
121.78 1.005E+00  (  2.131E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0018E+00                                      4.94E+03             
244.70 1.002E+00  (  7.572E-03 9.54E-01 7.55E+00 G  

Qa-344       9.9492E-01                                      4.94E+03             
344.28 9.949E-01  (  2.202E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0168E+00                                      4.94E+03             
778.90 1.017E+00  (  6.796E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9550E-01                                      4.94E+03             
964.08 9.955E-01  (  5.707E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0216E+00                                      4.94E+03             
1408.01 1.022E+00  (  2.250E-03 8.95E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

466 of 535



ORTEC g v - i (1087) Env32  G53W4.26  5/15/2013 07:52:30
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8249E-01    1.0049E+00   7.6390E-03    1.1498E-01  2.131E-03
Qa-245       8.7972E-01    1.0018E+00   1.9111E-02    1.1595E-01  7.572E-03
Qa-344       8.7369E-01    9.9492E-01   9.7842E-03    1.1400E-01  2.202E-03
Qa-779       8.9292E-01    1.0168E+00   2.1604E-02    1.1808E-01  6.796E-03
Qa-964       8.7420E-01    9.9550E-01   2.0824E-02    1.1554E-01  5.707E-03
Qa-1408      8.9709E-01    1.0216E+00   1.8283E-02    1.1805E-01  2.250E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.300E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0355310E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130514003_BG                                                              
Acquired: 5/14/2013 08:45:46
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.01      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130514003_BG.An1

Acquisition information
Start time:                 5/14/2013 08:45:46
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:29:23
Zero offset:           0.154 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.281E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.89keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/14/2013 08:55:53
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.24       19.  30.31   0.59  8.011E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2038.99   510.24         5.        19. 2.422E+03   60.62   0.592 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/14/2013 08:55:53
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514003_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130514003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    6.2626E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    2.5981E+00
Eu-154  <    6.5486E+00
K-40    <    3.0126E+01
Pa-234  <    1.9704E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.1296E+00
Ra-226  <    1.5765E+01
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    5.2973E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130515002_BG                                                              
Acquired: 5/15/2013 07:38:31
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.03      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130515002_BG.An1

Acquisition information
Start time:                 5/15/2013 07:38:31
Live time:                600
Real time:                602
Dead time:                  0.29 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:33:01
Zero offset:           0.090 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.361E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.86keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130515002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    1.2295E+00
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.1296E+00
Ra-226  <    1.9308E+01
Th-234  <    8.5554E+00
Tl-208  <    8.9086E-01
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130508002_BG                                                              
Acquired: 5/8/2013 07:34:40
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.04      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 07:34:40
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:32:51
Zero offset:          -0.097 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.791E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.50keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130508002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    9.4109E-01
Bi-212  <    2.1154E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    5.3104E+00
Pb-212  <    1.3012E+00
Pb-214  <    2.6487E+00
Ra-226  <    1.8588E+01
Th-234  <    6.4105E+00
Tl-208  <    6.5858E-01
U-235   <    5.5970E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130514002_BG                                                              
Acquired: 5/14/2013 08:08:13
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130514002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130514002_BG.An1

Acquisition information
Start time:                 5/14/2013 08:08:13
Live time:                600
Real time:                601
Dead time:                  0.11 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:06:58
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.870E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.96       28.  21.45   0.60  7.647E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2042.65   510.96         2.        28. 3.623E+03   42.89   0.596 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.6277E+00
Am-241  <    9.4109E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.2133E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    3.6077E+00
Pb-212  <    2.3757E+00
Pb-214  <    1.1845E+00
Ra-226  <    2.1993E+01
Th-234  <    6.4105E+00
Tl-208  <    6.5858E-01
U-235   <    4.3354E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130515002_BG                                                              
Acquired: 5/15/2013 07:39:55
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130515002_BG.An1

Acquisition information
Start time:                 5/15/2013 07:39:55
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:34:35
Zero offset:          -0.095 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.840E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.4958E+01
Bi-214  <    1.8072E+00
Co-60   <    1.1262E+00
Cs-137  <    1.4820E+00
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    1.6579E+01
Pa-234  <    2.0829E+00
Pb-212  <    1.0624E+00
Pb-214  <    1.6752E+00
Ra-226  <    1.8588E+01
Th-234  <    1.2821E+01
Tl-208  <    1.1407E+00
U-235   <    5.5970E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130515002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

492 of 535



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130508002_BG                                                              
Acquired: 5/8/2013 08:01:12
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130508002_BG.An1

Acquisition information
Start time:                 5/8/2013 08:01:12
Live time:                600
Real time:                601
Dead time:                  0.17 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/8/2013 07:46:08
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.137E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.66keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130508002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    1.4582E+00
Pb-212  <    1.9139E+00
Pb-214  <    3.1948E+00
Ra-226  <    2.3806E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    4.3124E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130514002_BG                                                              
Acquired: 5/14/2013 08:22:28
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.01      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130514002_BG.An1

Acquisition information
Start time:                 5/14/2013 08:22:28
Live time:                600
Real time:                602
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/14/2013 08:20:45
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.330E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130514002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    6.7286E+00
Am-241  <    1.4394E+00
Bi-212  <    1.8685E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.8580E+00
Pb-212  <    1.5627E+00
Pb-214  <    1.7077E+00
Ra-226  <    1.8821E+01
Th-234  <    1.3882E+01
Tl-208  <    6.7152E-01
U-235   <    3.5211E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130515002_BG                                                              
Acquired: 5/15/2013 07:55:44
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.87      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130515002_BG.An1

Acquisition information
Start time:                 5/15/2013 07:55:44
Live time:                600
Real time:                602
Dead time:                  0.25 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/15/2013 07:52:13
Zero offset:          -0.109 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.079E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  5/15/2013 08:05:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
131.28        8.  48.09   0.27  1.463E-02   131.30  18.200  5.257E+00 Pa234 
510.82       22.  21.32   0.92  7.501E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2042.45   510.82         0.        22. 2.933E+03   42.64   0.917 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pa-234    525.12   131.28         4.         8.     0.014    96.19   0.267s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  5/15/2013 08:05:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

Pa-234   N   5.2570E+00                                      1.63E+12             
131.30 5.257E+00 ?(  2.767E+00 4.81E+01 1.82E+01 G  
569.50 0.000E+00 %   6.021E+00 1.00E+02 9.30E+00 G  
946.00 0.000E+00 %   6.734E+00 1.00E+03 1.35E+01 G  
880.52 0.000E+00 %   1.037E+01 1.54E+02 1.05E+01 G  
883.24 0.000E+00 %   8.870E+00 1.30E+02 9.70E+00 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (1087) Env32  G53W4.26  5/15/2013 08:05:53
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130515002_BG.An1             

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.2875E+00
Bi-212  <    1.5256E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.9463E+01
Pa-234 #     5.2570E+00   5.0565E+00    5.2422E+00  0.277E+01
Pb-212  <    1.1050E+00
Pb-214  <    2.7001E+00
Ra-226  <    1.8821E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    6.0987E+00

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  945.8 to  2035.6 keV)     5.257E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513193458

Instrument : HPGE02                           Begun : 05/14/13 08:18             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 08:18 1.0 1          
002  2_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:33 1.0            
003  2_20130514_003  RIB     BACKGROUND CONTAMINA               05/14/13 08:45 1.0            
004  2_20130514_004  SAMPLE  244653-001           Soil   197298 05/14/13 14:14 1.0            
005  2_20130514_005  SAMPLE  244653-004           Soil   197298 05/14/13 15:03 1.0            
006  2_20130514_006  MSS     244653-007           Soil   197298 05/14/13 15:56 1.0            
007  2_20130514_007  SAMPLE  244653-010           Soil   197298 05/14/13 16:50 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513194842

Instrument : HPGE02                           Begun : 05/15/13 07:22             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     2_20130515_001     RCCV       QUALITY CONTROL CHEC                          05/15/13 07:22    1.0    1                     

002     2_20130515_002     RIB        BACKGROUND CONTAMINA                          05/15/13 07:38    1.0                          

003     2_20130515_003     IDUP       QC684925                 Soil       197298    05/15/13 07:54    1.0                          

004     2_20130515_004     SDUP       QC684926                 Soil       197298    05/15/13 08:58    1.0                          

005     2_20130515_005     SAMPLE     244653-017               Soil       197298    05/15/13 09:49    1.0                          

006     2_20130515_006     LCS        QC685025                 Soil       197581    05/15/13 10:37    1.0    2                     

007     2_20130515_007     SAMPLE     244858-001               Soil       196731    05/15/13 13:55    1.0                 MASS-    

008     2_20130515_008     SAMPLE     244858-006               Soil       196731    05/15/13 16:15    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523184761

Instrument : HPGE03                           Begun : 05/08/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130508_001  RCCV    QUALITY CONTROL CHEC               05/08/13 07:21 1.0 1          
002  3_20130508_002  RIB     BACKGROUND CONTAMINA               05/08/13 07:34 1.0            
003  3_20130508_003  SAMPLE  244409-003           Soil   196911 05/08/13 08:03 1.0            
004  3_20130508_004  BLANK   QC684130             Soil   197354 05/08/13 09:20 1.0            
005  3_20130508_005  BLANK   QC683898             Soil   197298 05/08/13 10:34 1.0            
006  3_20130508_006  SAMPLE  244536-008           Soil   197092 05/08/13 12:27 1.0            
007  3_20130508_007  SAMPLE  244536-006           Soil   197092 05/08/13 13:56 1.0            
008  3_20130508_008  SAMPLE  244536-003           Soil   197092 05/08/13 14:47 1.0            
009  3_20130508_009  SAMPLE  244536-014           Soil   197092 05/08/13 15:42 1.0            
010  3_20130508_010  SAMPLE  244536-010           Soil   197092 05/08/13 16:37 1.0            

Standards used:  1=S19582

Page 1 of 1

515 of 535



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523193436

Instrument : HPGE03                           Begun : 05/14/13 07:56             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 07:56 1.0 1          
002  3_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:08 1.0            
003  3_20130514_003  SAMPLE  244653-002           Soil   197298 05/14/13 14:16 1.0            
004  3_20130514_004  SAMPLE  244653-006           Soil   197298 05/14/13 15:04 1.0            
005  3_20130514_005  SAMPLE  244653-009           Soil   197298 05/14/13 15:52 1.0            
006  3_20130514_006  SAMPLE  244653-012           Soil   197298 05/14/13 16:52 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523194843

Instrument : HPGE03                           Begun : 05/15/13 07:23             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130515_001     RCCV       QUALITY CONTROL CHEC                          05/15/13 07:23    1.0    1                     

002     3_20130515_002     RIB        BACKGROUND CONTAMINA                          05/15/13 07:39    1.0                          

003     3_20130515_003     SAMPLE     244653-013               Soil       197298    05/15/13 07:57    1.0                          

004     3_20130515_004     SAMPLE     244653-015               Soil       197298    05/15/13 09:01    1.0                          

005     3_20130515_005     SAMPLE     244653-018               Soil       197298    05/15/13 09:53    1.0                          

006     3_20130515_006     BLANK      QC685024                 Soil       197581    05/15/13 10:42    1.0                          

007     3_20130515_007     SAMPLE     244858-002               Soil       196731    05/15/13 13:56    1.0                          

008     3_20130515_008     SAMPLE     244858-005               Soil       196731    05/15/13 16:12    1.0                 MASS-    

Standards used:  1=S19582

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533184774

Instrument : HPGE04                           Begun : 05/08/13 07:34             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     4_20130508_001     RCCV       QUALITY CONTROL CHEC                          05/08/13 07:34    1.0    1                     

002     4_20130508_002     RIB        BACKGROUND CONTAMINA                          05/08/13 08:01    1.0                          

003     4_20130508_003     SAMPLE     244409-004               Soil       196911    05/08/13 08:14    1.0                          

004     4_20130508_004     SAMPLE     244409-006               Soil       196911    05/08/13 09:13    1.0                 MASS+    

005     4_20130508_005     LCS        QC683899                 Soil       197298    05/08/13 10:24    1.0    2                     

006     4_20130508_006     SAMPLE     244536-009               Soil       197092    05/08/13 12:20    1.0                          

007     4_20130508_007     SAMPLE     244536-005               Soil       197092    05/08/13 13:57    1.0                          

008     4_20130508_008     SAMPLE     244536-002               Soil       197092    05/08/13 14:49    1.0                          

009     4_20130508_009     SAMPLE     244536-013               Soil       197092    05/08/13 15:43    1.0                          

010     4_20130508_010     SAMPLE     244536-011               Soil       197092    05/08/13 16:38    1.0                          

Standards used:  1=S19583  2=S19706

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533193448

Instrument : HPGE04                           Begun : 05/14/13 08:08             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130514_001  RCCV    QUALITY CONTROL CHEC               05/14/13 08:08 1.0 1          
002  4_20130514_002  RIB     BACKGROUND CONTAMINA               05/14/13 08:22 1.0            
003  4_20130514_003  SAMPLE  244653-003           Soil   197298 05/14/13 14:17 1.0            
004  4_20130514_004  SAMPLE  244653-005           Soil   197298 05/14/13 15:06 1.0            
005  4_20130514_005  SAMPLE  244653-008           Soil   197298 05/14/13 15:53 1.0            
006  4_20130514_006  SAMPLE  244653-011           Soil   197298 05/14/13 16:53 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533194860

Instrument : HPGE04                           Begun : 05/15/13 07:40             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130515_001  RCCV    QUALITY CONTROL CHEC               05/15/13 07:40 1.0 1          
002  4_20130515_002  RIB     BACKGROUND CONTAMINA               05/15/13 07:55 1.0            
003  4_20130515_003  MSS     244653-014           Soil   197298 05/15/13 08:08 1.0            
004  4_20130515_004  SAMPLE  244653-016           Soil   197298 05/15/13 09:03 1.0            
005  4_20130515_005  LCS     QC685205             Soil   197628 05/15/13 09:55 1.0 2          
006  4_20130515_006  BLANK   QC685204             Soil   197628 05/15/13 10:44 1.0            
007  4_20130515_007  SAMPLE  244858-003           Soil   196731 05/15/13 13:58 1.0            
008  4_20130515_008  SAMPLE  244858-007           Soil   196731 05/15/13 16:15 1.0            

Standards used:  1=S19583  2=S19706
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Gamma Sample Preparation Summary
as of 17-MAY-2013 18:53

Batch Number : 197298                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 11-APR-2013 13:34              Started by : CF                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244467-001                      306.77  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  GS 186                     

1      244653-001                      306.77  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  RA226     alias:244467-001 

2      244467-002                      306.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:07  GS 186                     

2      244653-002                      306.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:07  RA226     alias:244467-002 

3      244467-003                      309.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:08  GS 186                     

3      244653-003                      309.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:08  RA226     alias:244467-003 

4      244467-004                      313.48  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:09  GS 186                     

4      244653-004                      313.48  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:09  RA226     alias:244467-004 

5      244467-005                      317.27  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:24  GS 186                     

5      244653-005                      317.27  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:24  RA226     alias:244467-005 

6      244467-006                      321.72  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:29  GS 186                     

6      244653-006                      321.72  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:29  RA226     alias:244467-006 

7      244467-007                      324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:34  GS 186                     

7      244653-007                      324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:34  RA226     alias:244467-007 

8      244467-008                      317.7   11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:40  GS 186                     

8      244653-008                      317.7   11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:40  RA226     alias:244467-008 

9      244467-009                      324.96  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:47  GS 186                     

9      244653-009                      324.96  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:47  RA226     alias:244467-009 

10     244467-010                      304.01  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:55  GS 186                     

10     244653-010                      304.01  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:55  RA226     alias:244467-010 

11     244467-011                      300.42  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:06  GS 186                     

11     244653-011                      300.42  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:06  RA226     alias:244467-011 

12     244467-012                      313.57  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:12  GS 186                     

12     244653-012                      313.57  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:12  RA226     alias:244467-012 

13     244468-001                      303.79  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:19  GS 186                     

13     244653-013                      303.79  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:19  RA226     alias:244468-001 

14     244468-002                      301.44  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:29  GS 186                     

14     244653-014                      301.44  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:29  RA226     alias:244468-002 

15     244468-003                      305.62  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:32  GS 186                     

15     244653-015                      305.62  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:32  RA226     alias:244468-003 

16     244468-004                      310.06  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:38  GS 186                     

16     244653-016                      310.06  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:38  RA226     alias:244468-004 

17     244468-005                      324.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:44  GS 186                     

17     244653-017                      324.99  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:44  RA226     alias:244468-005 

18     244468-006                      334.88  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:48  GS 186                     

18     244653-018                      334.88  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:48  RA226     alias:244468-006 

19     244469-001                      312.39  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 12:55  GS 186                     

20     244469-002                      316.91  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 13:00  GS 186                     

21     244469-003                      318.09  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 13:07  GS 186                     

22     244478-001                      309.1   11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:19  GS 186                     

23     244478-002                      304.6   11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:24  GS 186                     

24     244478-003                      303.48  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:27  GS 186                     

25     244478-004                      302.96  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:30  GS 186                     

26     244478-005                      301.19  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:35  GS 186                     

27     244478-006                      294.96  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:42  GS 186                     

28     244478-007                      307.43  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:42  GS 186                     

29     244478-008                      305.84  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:47  GS 186                     

30     244478-009                      305.35  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:57  GS 186                     

31     244478-010                      301.88  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 13:57  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     244478-011                      311.13  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:11  GS 186                     

33     244478-012                      318.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:15  GS 186                     

34     244478-013                      309.53  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:21  GS 186                     

35     244478-014                      310.06  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:26  GS 186                     

36     244479-001                      326.24  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:34  GS 186                     

37     244479-002                      319.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:37  GS 186                     

38     244479-003                      327.17  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:42  GS 186                     

39     244479-004                      313.38  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:47  GS 186                     

40     244481-001                      289.35  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 09:45  GS 186                     

41     244481-002                      292.94  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 09:52  GS 186                     

42     244481-003                      293.24  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 10:03  GS 186                     

43     244481-004                      277.48  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 10:52  GS 186                     

44     244481-005                      283.25  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:01  GS 186                     

45     244481-006                      293.02  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:09  GS 186                     

46     244481-007                      284.33  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:15  GS 186                     

47     244481-008                      284.18  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:21  GS 186                     

48     244481-009                      275.88  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:27  GS 186                     

49     244481-010                      284.14  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:33  GS 186                     

50     244481-011                      286.7   11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:40  GS 186                     

51     244481-012                      289.99  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:48  GS 186                     

52     244481-013                      291.78  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:12  GS 186                     

53     244481-014                      290.47  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:17  GS 186                     

54     244480-001                      302.02  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:57  GS 186                     

55     244480-002                      299.43  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 12:59  GS 186                     

56     244480-003                      303.53  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:04  GS 186                     

57     244480-004                      303.66  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:17  GS 186                     

58     244476-001                      318.33  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:20  GS 186                     

59     244476-002                      248.07  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:21  GS 186                     

QC1    QC683898    BLANK               310.04  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:05  GS 186                     

QC2    QC683899    LCS                 313.73  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:04  GS 186                     

14     QC683900    SDUP of 244468-002  303.64  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:30  GS 186                     

7      QC683901    IDUP of 244467-007  324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:39  GS 186                     

33     QC683930    IDUP of 244478-012  318.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:20  GS 186                     

37     QC683931    IDUP of 244479-002  319.64  11-APR-2013 16:53  12-APR-2013 08:30  12-APR-2013 14:37  GS 186                     

44     QC683932    IDUP of 244481-005  283.25  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 11:02  GS 186                     

56     QC683933    IDUP of 244480-003  303.53  11-APR-2013 16:53  12-APR-2013 08:30  15-APR-2013 13:10  GS 186                     

7      QC684925    IDUP of 244653-007  324.74  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 10:39  RA226     alias:QC683901   

14     QC684926    SDUP of 244653-014  303.64  11-APR-2013 13:35  12-APR-2013 08:30  12-APR-2013 11:30  RA226     alias:QC683900   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



533 of 535

Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

June 7, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 4, 2013. 

LDC project# 29851 D: 

SDG# 

244801 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment 111 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29851DCov_HPSCT012.wpd 



IJJillLl 
• I. ••• I. I. • Ii ••• I. I. 

LDC 
Please feel free to contact us if you have any questions. 

Sincerely, 

s)l¾LL- Iv-
Andrew Kong 
Project Manager/Chemist 

29851 DCov_HPSCT012.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29851 DCov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

23-Apr-2013 12-PCT-324-011 244801-011 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-010 244801-010 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-009 244801-009 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-008 244801-008 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-007 244801-007 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-001 244801-001 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-018 244801-018 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-017 244801-017 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-016 244801-016 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-016D UP QC685901 DUP DUP GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-006 244801-006 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-015 244801-015 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-015DUP QC685900DUP DUP GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-005 244801-005 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-004 244801-004 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-012 244801-012 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-013 244801-013 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-014 244801-014 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-003 244801-003 N GEN PREP HASL300 3 

23-Apr-2013 12-PCT-324-002 244801-002 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29851DCov_HPSCT012.wpd 



Lab Reporting Batch ID: 244801 

EDD Filename: 244801 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CTO12_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29851DCov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
{including Manual Review Outliers) 

29851 DCov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

244801 
(No Outliers) 



LDC#: 29851 D35 
SDG #: 244801 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:Gffe/1) 
Page:_,_of_\_ 

Reviewer: 01 , 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatica A[ea I I 
I. Technical holdina times .A Sampling dates: 

II. Initial calibration ~ 

Ill. Calibration verification ,A-
IV. Blanks -
V. Matrix soike/Matrix soike duolicates N 

VI. Duolicates ~ QR 
VII. Laboratorv control samples N LL~ 
VIII. Minimum detectable activitv (MDA) N 

IX. Samole result verification N 

X. Overall assessment of data N -XI. Field duolicates -YII ~:-•,J ,_, __ ,._ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples· ~I\ 

1 12-PCT-324-001 11 12-PCT-324-011 21 

2 12-PCT-324-002 12 12-PCT-324-012 22 

3 12-PCT-324-003 13 12-PCT-324-013 23 

4 12-PCT-324-004 14 12-PCT-324-014 24 

5 12-PCT-324-005 15 12-PCT-324-015 25 

6 12-PCT-324-006 16 12-PCT-324-016 26 

7 12-PCT-324-007 17 12-PCT-324-017 27 

8 12-PCT-324-008 18 12-PCT-324-018 28 

9 12-PCT-324-009 19 12-PCT-324-015DUP 29 

10 12-PCT-324-010 20 12-PCT-324-016DUP 30 

Ccmmeats 

'-1 /'L')/ (\ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________ _ 

29851 D35W.wpd 

I 



Laboratory Job Number 244801
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PCT-324-001       244801-001
12-PCT-324-002       244801-002
12-PCT-324-003       244801-003
12-PCT-324-004       244801-004
12-PCT-324-005       244801-005
12-PCT-324-006       244801-006
12-PCT-324-007       244801-007
12-PCT-324-008       244801-008
12-PCT-324-009       244801-009
12-PCT-324-010       244801-010
12-PCT-324-011       244801-011
12-PCT-324-012       244801-012
12-PCT-324-013       244801-013
12-PCT-324-014       244801-014
12-PCT-324-015       244801-015
12-PCT-324-016       244801-016
12-PCT-324-017       244801-017
12-PCT-324-018       244801-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  05/28/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 552

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        244801
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             04/26/13
Samples Received:         04/23/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 04/26/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 244801-014; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
25.0
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Chain of Custody
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r■;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA,92101 
2..F' 

Project Name 
Parcel C Trench Survey 

Project Location 
Hunters Point Naval Shipyard 

Sampler Nam/.\ 
M RJEf21tH 

Project Contact 
Rick Weingarz 

SAMPLE_ID DATE 

12-PCT-324-001 4/23/2013 

12-PCT-324-002 4/23/2013 

12-PCT-324-003 4/2312013 

12-PCT-324-004 412312013 

12-PCT-324-005 4/2312013 

12-PCT-324-006 4/2312013· 

12-PCT-324-007 4/2312013 

12-PCT-324-008 4/2312013 

12-PCT-324-009 4123/2013 

12-PCT-324-010 4/2312013 

12-PCT-324-011 4/23/2013 

12-PCT-324-012 412312013 

Company 

Chain-of-Custody Record TS 00432 Page 1 of 1 

tilol4-( IA 
PO Number G s A LABORATORY NAME 

N/A A R L Project Information 
Project Number M 9 p ONSITE - Curtis & Section 40440012 M 0 H Tompkins, LTD. 

A A Airbill Number s LABORATORYID@'Jt,-,_J-(3 
N/A p B-1/1116 

Project Contact Phone E 

~L/-l/.RO J- / l)arow/h £F 5h\L~ 415-615-2733 C 

T 
COMMENTS 

u 
TIME Containers LEVEL TYPE A 1 1 1 LOCATION SAMPLE ID 

T 

tr~1 1 2 S1 ~ □ □ lllllllll!IIIIIIIIIIRIIIIIIIIDIIIIIIRI 
!f.JZ-1;, 1 2 S1 ~ □ □ llllllll!IIIIIIIIIIUIIIIIIIIIHDIIIIIIII 

/~/ I 1 2 S1 ~ □ □ I I llll 1111111111111111111111 m 11111111 m111 Ill 

15;7 1 2 S1 ~ □ □ IIHIIHlllllllllllllll!IIIIIIUHUIIIINIIIIIII 

\SiO 1 2 S1 ~ □ □ 11ru11111 !1111111111111 DI I 111111111 Hn Ill ffill 111111 
{'{(J/a 1 2 S1 ~ □ □ 11111111111111111111111111111111 n 111111111111111 

I 13 'r 1 2 S1 ~ □ □ IIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIHllllll!IIIIIII 

/12¥ 1 2 S1 ~ □ □ 1111 llll 1111111111111111 !11111 I I Hlllll 111111111111 

111~- 1 2 S1 ~ □ □ 111111111111111111111111111111111 HHIIIII Im 11! Ill 

toS) 1 2 S1 ~ □ □ IIIIIIIIIIIIIIIIIIIIIIIIIDIIIIIIIRIIIIIIIIIIIIIIIIIIII 

ID'S} 1 2 S1 ~ □ □ IIIIIIIHlll!llllilllllllllllllll!lllllll!lllillll 
ISL/ I 1 2 S1 ~ □ □ 111111111111111111111111 !~1111 D 11111111 ill 11111 

Time Company 

Date h.eceived by: (signature) 

Time Company 
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-. 
TETRA TECH EC. INC. 
1230 Columbia St, Suite 750 Chain-of-Custody Record 
San Diego, CA 92101 RF •~ br~ I 1::2) 

Project Name PO Number G s A 
Parcel C Trench Survey N/A A R L 

Project Location Project Number M 9 p 
Hunters Point Naval Shipyard 40440012 M 0 H 

A A 
Sampler Name Airbill Number s Y¥\ 14f2,J-l'a I Cl-I N/A p 
Project Contact Project Contact Phone E 

Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 

1 1 A 1 COMMENTS 
T 

12-PCT-324-013 4/23/2013 )S.S'J 1 2 S1 ~ □ □ 
12-PCT-324-014 4/23/2013 /06 I 1 2 S1 ~ □ □ 
12-PCT-324-015 4/23/2013 l)cN 1 2 S1 ~ □ □ 
12-PCT-324-016 4/23/2013 1'3Va 1 2 S1 ~ □ □ 'IDl>P 
12-PCT-324-017 4/23/2013 /31? 1 2 S1 ~ □ □ 
12-PCT-324-018 4/23/2013 1255 1 2 S1 ~ □ □ 

Time Company 

Date Received by: (signature) 

Company Time Company 

TS 00433 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE · Curtis & Section 

Tompkins, LTD. 

LABORATORY ID ~,,,,.;3..-13 
t9-~I, 

cNt/t/JO l- lnc,rowfti ~\7113 er. 
LOCATION SAMPLE ID 

1111111n111111n111111111111111111111 
IIRIIIIIIIIIIH H 111111111111110 Iliff lllllffl 

IHIIIIIIIIIIIIIIHIIUIIIMIIIIIIIHIIIIIIIIII 
11a1m1 IIIUIIII Ill lllUIIIMllllilli IIUI 11111 

11111ml illllllll Ill lllUIIIHl!llllllli 111111111111 
IHIIUll llli~IIII Ill 1111n111a1111m1m rn111~11 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-001                Received:        04/23/13                      
Lab ID:          244801-001                    Prepared:        04/24/13 09:29                
Matrix:          Soil                          Analyzed:        05/17/13 10:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06334 U        0.2007         0.1618            0.9     
Bismuth-212                          0.6606           0.4633         0.2728                    
Bismuth-214                          0.5225           0.09949        0.04081                   
Cesium-137                          -0.004681 U       0.02907        0.02348           0.07    
Cobalt-60                            0.005275 U       0.02134        0.01655           0.03    
Europium-152                         0.02833 U        0.03883        0.06222           0.1     
Europium-154                        -0.03531 U        0.2151         0.1731            0.2     
Lead-212                             0.6109           0.08601        0.04210                   
Lead-214                             0.6536           0.1033         0.04086                   
Potassium-40                        11.21             1.095          0.2747                    
Protactinium-234                    -0.05764 U        0.1284         0.1029                    
Radium-226 (By Bismuth-214)          0.5225           0.09949        0.04081           0.2     
Thallium-208                         0.2571           0.04600        0.01291                   
Thorium-232 (By Actinium-228)        0.7373           0.1449         0.06989           0.9     
Thorium-234                          0.3816 U         0.4525         1.540                     
Uranium-235                          0.04885 U        0.03722        0.1489            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-002                Received:        04/23/13                      
Lab ID:          244801-002                    Prepared:        04/24/13 09:33                
Matrix:          Soil                          Analyzed:        05/17/13 10:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:23                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.01420 U        0.1550         0.1268            0.9    
Bismuth-212                          0.3479           0.3887         0.2646                   
Bismuth-214                          0.2697           0.07211        0.03493                  
Cesium-137                           0.003145 U       0.02489        0.02017           0.07   
Cobalt-60                            0.003488 U       0.007311       0.02232           0.03   
Europium-152                         0.004423 U       0.01016        0.04676           0.1    
Europium-154                         0.0003568 U      0.1899         0.1564            0.2    
Lead-212                             0.4029           0.06760        0.03380                  
Lead-214                             0.4319           0.07777        0.04065                  
Potassium-40                        10.71             1.021          0.2285                   
Protactinium-234                    -0.03249 U        0.1085         0.08771                  
Radium-226 (By Bismuth-214)          0.2697           0.07211        0.03493           0.2    
Thallium-208                         0.1448           0.03775        0.01668                  
Thorium-232 (By Actinium-228)        0.4493           0.1243         0.04877           0.9    
Thorium-234                          0.8933 U         1.259          0.9838                   
Uranium-235                          0.05780 U        0.04298        0.1294            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-003                Received:        04/23/13                      
Lab ID:          244801-003                    Prepared:        04/24/13 09:38                
Matrix:          Soil                          Analyzed:        05/17/13 11:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.07098 U        0.1737         0.1389            0.9    
Bismuth-212                          0.4900           0.4748         0.2639                   
Bismuth-214                          0.4032           0.08397        0.03849                  
Cesium-137                           0.006498 U       0.02367        0.01874           0.07   
Cobalt-60                           -0.005142 U       0.02473        0.01957           0.03   
Europium-152                         0.01183 U        0.06054        0.06006           0.1    
Europium-154                         0.0005928 U      0.001644       0.1564            0.2    
Lead-212                             0.3790           0.06733        0.03564                  
Lead-214                             0.5241           0.09074        0.04066                  
Potassium-40                        11.86             1.083          0.2550                   
Protactinium-234                     0.01040 U        0.1022         0.08358                  
Radium-226 (By Bismuth-214)          0.4032           0.08397        0.03849           0.2    
Thallium-208                         0.1693           0.03776        0.01402                  
Thorium-232 (By Actinium-228)        0.5182           0.1161         0.05359           0.9    
Thorium-234                          0.1260 U         1.505          1.233                    
Uranium-235                          0.04221 U        0.03931        0.1376            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-004                Received:        04/23/13                      
Lab ID:          244801-004                    Prepared:        04/24/13 09:45                
Matrix:          Soil                          Analyzed:        05/17/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05597 U        0.1810         0.1462            0.9     
Bismuth-212                          0.7600           0.4560         0.2595                    
Bismuth-214                          0.5700           0.1051         0.04626                   
Cesium-137                          -0.007393 U       0.02565        0.02038           0.07    
Cobalt-60                           -0.003272 U       0.02725        0.02201           0.03    
Europium-152                         0.05146          0.07011        0.05122           0.1     
Europium-154                         0.02575 U        0.05056        0.1291            0.2     
Lead-212                             0.5760           0.07641        0.03679                   
Lead-214                             0.7409           0.08801        0.03196                   
Potassium-40                        10.33             1.013          0.2491                    
Protactinium-234                     0.04366 U        0.09371        0.08746                   
Radium-226 (By Bismuth-214)          0.5700           0.1051         0.04626           0.2     
Thallium-208                         0.2137           0.04733        0.01980                   
Thorium-232 (By Actinium-228)        0.7492           0.1329         0.07855           0.9     
Thorium-234                          0.8623 U         0.5143         1.244                     
Uranium-235                          0.07981 U        0.03586        0.1366            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-005                Received:        04/23/13                      
Lab ID:          244801-005                    Prepared:        04/24/13 09:51                
Matrix:          Soil                          Analyzed:        05/17/13 12:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:10                                                               

Analyte                 Result          Uncert           MDA         Project MDA  
Americium-241                        0.1125 U        0.1487          0.1155            0.9    
Bismuth-212                          0.8565          0.4640          0.2098                   
Bismuth-214                          0.4945          0.09764         0.04339                  
Cesium-137                          -0.01264 U       0.02921         0.02291           0.07   
Cobalt-60                            0 U             0.008902        0.01949           0.03   
Europium-152                         0.02983 U       0.08753         0.05777           0.1    
Europium-154                         0.03230 U       0.05980         0.1401            0.2    
Lead-212                             0.5603          0.07484         0.03517                  
Lead-214                             0.6085          0.1028          0.05223                  
Potassium-40                        11.35            1.049           0.2534                   
Protactinium-234                    -0.05750 U       0.1150          0.09196                  
Radium-226 (By Bismuth-214)          0.4945          0.09764         0.04339           0.2    
Thallium-208                         0.1882          0.04445         0.01938                  
Thorium-232 (By Actinium-228)        0.6510          0.1271          0.05563           0.9    
Thorium-234                          0 U             1.184           1.142                    
Uranium-235                          0.04613 U       0.03256         0.1630            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-006                Received:        04/23/13                      
Lab ID:          244801-006                    Prepared:        04/24/13 09:56                
Matrix:          Soil                          Analyzed:        05/17/13 12:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 14:06                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.04409 U        0.1804        0.1460            0.9     
Bismuth-212                          0.5221           0.3627        0.2315                    
Bismuth-214                          0.3057           0.08741       0.04393                   
Cesium-137                          -0.001526 U       0.02192       0.01786           0.07    
Cobalt-60                            0.0004423 U      0.02826       0.02322           0.03    
Europium-152                         0.04574 U        0.07241       0.04687           0.1     
Europium-154                         0.006451 U       0.1686        0.1380            0.2     
Lead-212                             0.3421           0.06742       0.03530                   
Lead-214                             0.3985           0.08339       0.03732                   
Potassium-40                         9.237            0.9633        0.2436                    
Protactinium-234                     0.01324 U        0.06725       0.1103                    
Radium-226 (By Bismuth-214)          0.3057           0.08741       0.04393           0.2     
Thallium-208                         0.1121           0.03337       0.01518                   
Thorium-232 (By Actinium-228)        0.5028           0.1169        0.05618           0.9     
Thorium-234                         -0.009286 U       1.283         1.056                     
Uranium-235                          0.05854 U        0.05090       0.1283            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-007                Received:        04/23/13                      
Lab ID:          244801-007                    Prepared:        04/24/13 10:02                
Matrix:          Soil                          Analyzed:        05/17/13 12:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:38                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.01232 U        0.2050        0.1683            0.9     
Bismuth-212                          0.3336           0.4918        0.2991                    
Bismuth-214                          0.6707           0.1088        0.04550                   
Cesium-137                           0.0006856 U      0.02462       0.02021           0.07    
Cobalt-60                            0.004395 U       0.01276       0.02208           0.03    
Europium-152                         0.07062          0.08685       0.06299           0.1     
Europium-154                        -0.04590 U        0.1895        0.1507            0.2     
Lead-212                             0.7460           0.08187       0.03472                   
Lead-214                             0.7049           0.09529       0.03830                   
Potassium-40                        10.22             0.9992        0.2429                    
Protactinium-234                     0.03673 U        0.05233       0.09553                   
Radium-226 (By Bismuth-214)          0.6707           0.1088        0.04550           0.2     
Thallium-208                         0.2467           0.04859       0.02054                   
Thorium-232 (By Actinium-228)        0.8895           0.1309        0.07182           0.9     
Thorium-234                          0.9676 U         0.7431        1.282                     
Uranium-235                          0.07407 U        0.04132       0.1340            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-008                Received:        04/23/13                      
Lab ID:          244801-008                    Prepared:        04/24/13 10:10                
Matrix:          Soil                          Analyzed:        05/17/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06979 U        0.2132         0.1721            0.9     
Bismuth-212                          0.1247 U         0.2702         0.3918                    
Bismuth-214                          0.5453           0.1063         0.04548                   
Cesium-137                           0.02431          0.02896        0.02134           0.07    
Cobalt-60                           -0.001229 U       0.02550        0.02081           0.03    
Europium-152                         0.04013 U        0.07663        0.04561           0.1     
Europium-154                        -0.09931 U        0.2287         0.1776            0.2     
Lead-212                             0.5313           0.08130        0.04010                   
Lead-214                             0.5876           0.08815        0.04411                   
Potassium-40                        12.00             1.123          0.2705                    
Protactinium-234                    -0.02704 U        0.1091         0.08838                   
Radium-226 (By Bismuth-214)          0.5453           0.1063         0.04548           0.2     
Thallium-208                         0.2120           0.04584        0.01768                   
Thorium-232 (By Actinium-228)        0.7068           0.1691         0.06056           0.9     
Thorium-234                         -0.3791 U         1.678          1.363                     
Uranium-235                          0.06304 U        0.04337        0.1509            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-009                Received:        04/23/13                      
Lab ID:          244801-009                    Prepared:        04/24/13 10:15                
Matrix:          Soil                          Analyzed:        05/17/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.2 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:15                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.06688 U        0.1282        0.1005            0.9     
Bismuth-212                          0.1742 U         0.2739        0.2098                    
Bismuth-214                          0.1609           0.05262       0.02764                   
Cesium-137                           0.0006024 U      0.01909       0.01564           0.07    
Cobalt-60                           -0.001560 U       0.01812       0.01460           0.03    
Europium-152                         0.02010 U        0.04007       0.05047           0.1     
Europium-154                         0.02341 U        0.1013        0.1111            0.2     
Lead-212                             0.1025           0.04609       0.03213                   
Lead-214                             0.2388           0.05481       0.02779                   
Potassium-40                         5.199            0.7336        0.2293                    
Protactinium-234                    -0.0004725 U      0.07399       0.06092                   
Radium-226 (By Bismuth-214)          0.1609           0.05262       0.02764           0.2     
Thallium-208                         0.07706          0.02953       0.01437                   
Thorium-232 (By Actinium-228)        0.1212           0.08140       0.05588           0.9     
Thorium-234                          0.5034 U         0.4627        0.6508                    
Uranium-235                          0.07315 U        0.1293        0.09169           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-010                Received:        04/23/13                      
Lab ID:          244801-010                    Prepared:        04/24/13 10:18                
Matrix:          Soil                          Analyzed:        05/17/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 10:53                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.07431 U        0.1306        0.1024            0.9     
Bismuth-212                          0.5070           0.3439        0.2142                    
Bismuth-214                          0.3677           0.08555       0.04048                   
Cesium-137                          -0.0007012 U      0.02814       0.02312           0.07    
Cobalt-60                           -0.008274 U       0.03042       0.02405           0.03    
Europium-152                         0.004521 U       0.03112       0.04102           0.1     
Europium-154                         0.008740 U       0.05023       0.1476            0.2     
Lead-212                             0.3536           0.06383       0.03445                   
Lead-214                             0.4793           0.09022       0.04399                   
Potassium-40                        12.60             1.164         0.3247                    
Protactinium-234                     0.01998 U        0.04756       0.08017                   
Radium-226 (By Bismuth-214)          0.3677           0.08555       0.04048           0.2     
Thallium-208                         0.1472           0.03795       0.01666                   
Thorium-232 (By Actinium-228)        0.4756           0.1213        0.06268           0.9     
Thorium-234                          0.4259 U         0.3153        0.8504                    
Uranium-235                          0.05139 U        0.02812       0.1267            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-011                Received:        04/23/13                      
Lab ID:          244801-011                    Prepared:        04/24/13 10:21                
Matrix:          Soil                          Analyzed:        05/20/13 14:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 10:32                                                               

Analyte                 Result           Uncert           MDA       Project MDA  
Americium-241                     -0.009267 U        0.1142          0.09331          0.9    
Bismuth-212                        0.2153            0.3740          0.1694                  
Bismuth-214                        0.1597            0.07421         0.03879                 
Cesium-137                         0.005475 U        0.01952         0.01527          0.07   
Cobalt-60                         -0.00001510 U      0.00006125      0.01993          0.03   
Europium-152                       0.01767 U         0.05816         0.04320          0.1    
Europium-154                       0.03489 U         0.1245          0.1189           0.2    
Lead-212                           0.1071            0.05076         0.03005                 
Lead-214                           0.1625            0.07172         0.03510                 
Potassium-40                       4.751             0.7323          0.2630                  
Protactinium-234                   0.08320           0.08428         0.05646                 
Radium-226 (By Bismuth-214)        0.1597            0.07421         0.03879          0.2    
Thallium-208                       0.04608           0.02970         0.01765                 
Thorium-232 (By Actinium-228)      0.1870            0.08626         0.03958          0.9    
Thorium-234                        0.4932 U          0.4961          0.7678                  
Uranium-235                        0.03836 U         0.03798         0.1148           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-012                Received:        04/23/13                      
Lab ID:          244801-012                    Prepared:        04/24/13 10:24                
Matrix:          Soil                          Analyzed:        05/20/13 16:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:41                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0007026 U      0.1550        0.1276            0.9     
Bismuth-212                          1.093            0.4180        0.1775                    
Bismuth-214                          0.4755           0.1028        0.04698                   
Cesium-137                          -0.003162 U       0.02528       0.02047           0.07    
Cobalt-60                            0.005801 U       0.02602       0.02052           0.03    
Europium-152                         0.04011 U        0.06583       0.05733           0.1     
Europium-154                         0.02121 U        0.07271       0.1672            0.2     
Lead-212                             0.4505           0.07657       0.03876                   
Lead-214                             0.6092           0.1071        0.04944                   
Potassium-40                        11.80             1.120         0.2713                    
Protactinium-234                    -0.01213 U        0.05125       0.1065                    
Radium-226 (By Bismuth-214)          0.4755           0.1028        0.04698           0.2     
Thallium-208                         0.1718           0.03916       0.01622                   
Thorium-232 (By Actinium-228)        0.4892           0.1003        0.05190           0.9     
Thorium-234                          1.298            0.5922        1.106                     
Uranium-235                          0.2454           0.1842        0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-013                Received:        04/23/13                      
Lab ID:          244801-013                    Prepared:        04/24/13 10:28                
Matrix:          Soil                          Analyzed:        05/20/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:51                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06083 U        0.1857        0.1495            0.9     
Bismuth-212                          0.9149           0.3897        0.1776                    
Bismuth-214                          0.4865           0.08911       0.03265                   
Cesium-137                          -0.006866 U       0.02282       0.01790           0.07    
Cobalt-60                            0.0007344 U      0.01011       0.01014           0.03    
Europium-152                         0.04898 U        0.06255       0.04921           0.1     
Europium-154                        -0.006726 U       0.1824        0.1493            0.2     
Lead-212                             0.4856           0.08022       0.04004                   
Lead-214                             0.5878           0.09770       0.04163                   
Potassium-40                         9.745            1.033         0.2688                    
Protactinium-234                     0.01217 U        0.1066        0.1120                    
Radium-226 (By Bismuth-214)          0.4865           0.08911       0.03265           0.2     
Thallium-208                         0.1739           0.04069       0.01789                   
Thorium-232 (By Actinium-228)        0.5362           0.1096        0.06848           0.9     
Thorium-234                          0.6424 U         0.5646        1.239                     
Uranium-235                          0.05284 U        0.03879       0.1578            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-014                Received:        04/23/13                      
Lab ID:          244801-014                    Prepared:        04/24/13 10:32                
Matrix:          Soil                          Analyzed:        05/20/13 16:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:01                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02438 U        0.1881        0.1536            0.9     
Bismuth-212                          0.3129 U         0.4841        0.3214                    
Bismuth-214                          0.5053           0.1069        0.04646                   
Cesium-137                          -0.006487 U       0.02917       0.02340           0.07    
Cobalt-60                            0.009046 U       0.01768       0.02161           0.03    
Europium-152                         0.04993 U        0.09844       0.05075           0.1     
Europium-154                         0.01547 U        0.08582       0.1551            0.2     
Lead-212                             0.3560           0.07439       0.04198                   
Lead-214                             0.5715           0.09247       0.04276                   
Potassium-40                        13.87             1.254         0.3352                    
Protactinium-234                     0.03904 U        0.1059        0.1002                    
Radium-226 (By Bismuth-214)          0.5053           0.1069        0.04646           0.2     
Thallium-208                         0.1619           0.03859       0.01505                   
Thorium-232 (By Actinium-228)        0.5402           0.1243        0.06135           0.9     
Thorium-234                          0.5632 U         1.640         1.322                     
Uranium-235                          0.05557 U b      0.03908       0.1808            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0

20 of 552



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-015                Received:        04/23/13                      
Lab ID:          244801-015                    Prepared:        04/24/13 10:36                
Matrix:          Soil                          Analyzed:        05/28/13 12:19                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   346.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03918 U        0.1183         0.09600           0.9     
Bismuth-212                          0.7681           0.3812         0.1947                    
Bismuth-214                          0.4165           0.06692        0.02945                   
Cesium-137                          -0.005210 U       0.01631        0.01302           0.07    
Cobalt-60                           -0.001787 U       0.01696        0.01378           0.03    
Europium-152                         0.02527 U        0.04471        0.03984           0.1     
Europium-154                         0.02948 U        0.07709        0.08858           0.2     
Lead-212                             0.3873           0.04889        0.02510                   
Lead-214                             0.4591           0.06111        0.02797                   
Potassium-40                         8.064            0.6449         0.1910                    
Protactinium-234                    -0.01150 U        0.02555        0.06557                   
Radium-226 (By Bismuth-214)          0.4165           0.06692        0.02945           0.2     
Thallium-208                         0.1390           0.02710        0.01334                   
Thorium-232 (By Actinium-228)        0.5164           0.07916        0.04229           0.9     
Thorium-234                          0.5080 U         0.4782         0.7357                    
Uranium-235                          0.02885 U        0.02452        0.1060            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-016                Received:        04/23/13                      
Lab ID:          244801-016                    Prepared:        04/24/13 10:41                
Matrix:          Soil                          Analyzed:        05/17/13 11:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 13:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.009752 U       0.1729         0.1420            0.9     
Bismuth-212                          0.5469           0.4310         0.2441                    
Bismuth-214                          0.4841           0.08663        0.03431                   
Cesium-137                           0 U              0.01573        0.02397           0.07    
Cobalt-60                           -0.001202 U       0.02117        0.01725           0.03    
Europium-152                         0.03522 U        0.04631        0.04985           0.1     
Europium-154                         0.06430 U        0.1546         0.1187            0.2     
Lead-212                             0.5461           0.07821        0.04073                   
Lead-214                             0.5306           0.07631        0.03835                   
Potassium-40                         9.831            0.9783         0.2799                    
Protactinium-234                    -0.01826 U        0.1164         0.09515                   
Radium-226 (By Bismuth-214)          0.4841           0.08663        0.03431           0.2     
Thallium-208                         0.2218           0.04929        0.02021                   
Thorium-232 (By Actinium-228)        0.5592           0.1251         0.03914           0.9     
Thorium-234                          0.8261 U         1.349          1.072                     
Uranium-235                          0.05094 U        0.03892        0.1211            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-017                Received:        04/23/13                      
Lab ID:          244801-017                    Prepared:        04/24/13 10:44                
Matrix:          Soil                          Analyzed:        05/21/13 09:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 13:18                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.03625 U        0.1909         0.1554            0.9    
Bismuth-212                          0.4987           0.3710         0.2532                   
Bismuth-214                          0.5280           0.09974        0.04273                  
Cesium-137                           0.01852          0.02386        0.01751           0.07   
Cobalt-60                            0.0006129 U      0.002022       0.01851           0.03   
Europium-152                         0.04232 U        0.04579        0.05349           0.1    
Europium-154                         0.01848 U        0.02529        0.1512            0.2    
Lead-212                             0.5156           0.07534        0.03747                  
Lead-214                             0.5330           0.09409        0.04401                  
Potassium-40                         9.161            0.9332         0.2225                   
Protactinium-234                     0.05495 U        0.04098        0.08697                  
Radium-226 (By Bismuth-214)          0.5280           0.09974        0.04273           0.2    
Thallium-208                         0.2278           0.04822        0.02083                  
Thorium-232 (By Actinium-228)        0.6758           0.1437         0.03612           0.9    
Thorium-234                          0.9541 U         0.7442         1.157                    
Uranium-235                          0.04317 U        0.03822        0.1398            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-018                Received:        04/23/13                      
Lab ID:          244801-018                    Prepared:        04/24/13 10:49                
Matrix:          Soil                          Analyzed:        05/21/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   383.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 12:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05525 U        0.1285         0.1022            0.9     
Bismuth-212                          0.1891           0.2407         0.1718                    
Bismuth-214                          0.1348           0.05147        0.02482                   
Cesium-137                           0.007706 U       0.02072        0.01619           0.07    
Cobalt-60                            0.008368 U       0.01485        0.01545           0.03    
Europium-152                         0.007737 U       0.01657        0.04676           0.1     
Europium-154                         0.001313 U       0.1512         0.1244            0.2     
Lead-212                             0.09688          0.04063        0.02521                   
Lead-214                             0.1532           0.04953        0.02740                   
Potassium-40                         7.514            0.8105         0.2145                    
Protactinium-234                    -0.006250 U       0.01235        0.05801                   
Radium-226 (By Bismuth-214)          0.1348           0.05147        0.02482           0.2     
Thallium-208                         0.04724          0.02363        0.01309                   
Thorium-232 (By Actinium-228)        0.1361           0.07396        0.04009           0.9     
Thorium-234                          0.9189           0.8391         0.6165                    
Uranium-235                          0.01460 U        0.03481        0.09316           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/24/13 09:24                
Lab ID:          QC685465                      Analyzed:        05/17/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.008946 U       0.09669        0.07865           0.9    
Bismuth-212                          0.005162 U       0.2322         0.1904                   
Bismuth-214                         -0.008191 U       0.01553        0.03774                  
Cesium-137                           0.003630 U       0.02128        0.01704           0.07   
Cobalt-60                            0.005660 U       0.02055        0.01579           0.03   
Europium-152                         0.0001641 U      0.03851        0.03170           0.1    
Europium-154                         0.007623 U       0.03215        0.1234            0.2    
Lead-212                             0.01000 U        0.03313        0.02256                  
Lead-214                            -0.01591 U        0.2385         0.03190                  
Potassium-40                        -0.06887 U        0.3332         0.2775                   
Protactinium-234                     0.006566 U       0.08216        0.05530                  
Radium-226 (By Bismuth-214)         -0.008191 U       0.01553        0.03774           0.2    
Thallium-208                         0.002670 U       0.008791       0.01764                  
Thorium-232 (By Actinium-228)        0.001497 U       0.07642        0.06541           0.9    
Thorium-234                         -0.05646 U        0.7466         0.6087                   
Uranium-235                          0.01588 U        0.02852        0.09095           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/24/13 09:21                
Type:            LCS                           Analyzed:        05/17/13 15:49                
Lab ID:          QC685466                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   329.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               10.73                0.3827    82.54  54-146  

Page 1 of 1                                                                                                                      16.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-015                Sampled:         04/23/13 15:04                
Type:            SDUP                          Received:        04/23/13                      
MSS Lab ID:      244801-015                    Prepared:        04/24/13 10:36                
Lab ID:          QC685900                      Analyzed:        05/28/13 12:21                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   324.74 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.03918 U     0.1183     -0.0008231 U     0.1228      0.1011          0.9   NC     40  NC      1   

Bismuth-212                      0.7681        0.3833      0.5017          0.2933      0.1808                41.97  40  0.3939  1   

Bismuth-214                      0.4165        0.06954     0.4319          0.06547     0.02520               3.640  40  0.1144  1   

Cesium-137                      -0.005210 U    0.01631     0.008881 U      0.01528     0.01176         0.07  NC     40  NC      1   

Cobalt-60                       -0.001787 U    0.01696    -0.00006557 U    0.01430     0.01177         0.03  NC     40  NC      1   

Europium-152                     0.02527 U     0.04473     0.02689 U       0.03090     0.03845         0.1   NC     40  NC      1   

Europium-154                     0.02948 U     0.07711    -0.04483 U       0.1511      0.1210          0.2   NC     40  NC      1   

Lead-212                         0.3873        0.05845     0.3889          0.05538     0.02432               0.3891 40  0.01327 1   

Lead-214                         0.4591        0.06624     0.4412          0.06868     0.02884               3.992  40  0.1332  1   

Potassium-40                     8.064         0.7617      8.530           0.8015      0.1985                5.615  40  0.2980  1   

Protactinium-234                -0.01150 U     0.02571     0.001874 U      0.004730    0.06479               NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4165        0.06954     0.4319          0.06547     0.02520         0.2   3.640  40  0.1144  1   

Thallium-208                     0.1390        0.02855     0.1368          0.03134     0.01459               1.588  40  0.03657 1   

Thorium-232 (By Actinium-228)    0.5164        0.08756     0.5015          0.08507     0.05499         0.9   2.934  40  0.08649 1   

Thorium-234                      0.5080 U      0.4806      0.5819 U        0.4946      0.7942                NC     40  NC      1   

Uranium-235                      0.02885 U     0.02459     0.04493 U       0.02585     0.08179         0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-016                Sampled:         04/23/13 13:40                
Type:            IDUP                          Received:        04/23/13                      
MSS Lab ID:      244801-016                    Prepared:        04/24/13 10:41                
Lab ID:          QC685901                      Analyzed:        05/17/13 13:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   370.59 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.009752 U    0.1729      0.0004345 U    0.1443      0.1188          0.9   NC     40  NC       1   

Bismuth-212                      0.5469        0.4319      0.9402         0.3654      0.1655                52.90  40  0.4933   1   

Bismuth-214                      0.4841        0.08938     0.5707         0.1029      0.03861               16.43  40  0.4507   1   

Cesium-137                       0 U           0.01573     0.002208 U     0.02114     0.01717         0.07  NC     40  NC       1   

Cobalt-60                       -0.001202 U    0.02117    -0.006846 U     0.02728     0.02162         0.03  NC     40  NC       1   

Europium-152                     0.03522 U     0.04636     0.01667 U      0.02848     0.05861         0.1   NC     40  NC       1   

Europium-154                     0.06430 U     0.1547      0.006008 U     0.07166     0.1071          0.2   NC     40  NC       1   

Lead-212                         0.5461        0.09031     0.5201         0.09217     0.04262               4.871  40  0.1423   1   

Lead-214                         0.5306        0.08183     0.5675         0.1062      0.04356               6.716  40  0.1961   1   

Potassium-40                     9.831         1.096       9.729          1.050       0.2311                1.044  40  0.04758  1   

Protactinium-234                -0.01826 U     0.1165     -0.004499 U     0.006958    0.08353               NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.4841        0.08938     0.5707         0.1029      0.03861         0.2   16.43  40  0.4507   1   

Thallium-208                     0.2218        0.05133     0.2210         0.04740     0.01747               0.3659 40  0.008205 1   

Thorium-232 (By Actinium-228)    0.5592        0.1315      0.7642         0.1471      0.04579         0.9   30.98  40  0.7360   1   

Thorium-234                      0.8261 U      1.352       0.9916         1.244       0.9697                NC     40  NC       1   

Uranium-235                      0.05094 U     0.03906     0.04867 U      0.02978     0.1306          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:25:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1367 +0.250266*Channel -5.04184e-008*Channel**2

FWHM (ch) =   3.1164 +0.001032*Channel -3.47086e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.51      121.78   121.88 -0.08%      0.92     0.90    1.89%
977.24      244.70   244.66  0.02%      0.99     1.02   -2.92%

1374.96      344.28   344.15  0.04%      1.12     1.12    0.57%
3114.07      778.90   778.99 -0.01%      1.51     1.50    0.68%
3854.65      964.08   964.08  0.00%      1.64     1.64   -0.27%
5631.83     1408.01  1407.99  0.00%      1.95     1.95   -0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:00:21

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1208 +0.250260*Channel -5.07875e-008*Channel**2

FWHM (ch) =   3.3267 +0.000806*Channel -2.16977e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.92     0.93   -0.63%
977.33      244.70   244.66  0.02%      1.03     1.03    0.12%

1375.06      344.28   344.15  0.04%      1.11     1.11    0.56%
3114.25      778.90   779.00 -0.01%      1.46     1.45    0.64%
3854.81      964.08   964.07  0.00%      1.58     1.60   -0.93%
5632.09     1408.01  1408.00  0.00%      1.95     1.95    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/28/2013  Time: 07:55:12

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0534 +0.250296*Channel -4.86062e-008*Channel**2

FWHM (ch) =   3.1221 +0.000897*Channel -5.89343e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.88 -0.08%      0.88     0.89   -1.45%
977.43      244.70   244.65  0.02%      1.02     1.00    1.69%

1375.13      344.28   344.15  0.04%      1.10     1.09    0.74%
3113.93      778.90   778.99 -0.01%      1.41     1.46   -3.64%
3854.46      964.08   964.09 -0.00%      1.67     1.62    2.71%
5631.25     1408.01  1407.99  0.00%      1.99     2.00   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:29:53

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0932 +0.250262*Channel -3.80656e-008*Channel**2

FWHM (ch) =   3.1045 +0.001128*Channel -5.5308e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.75  0.02%      0.90     0.91   -1.78%
978.27      244.70   244.69  0.00%      1.05     1.04    0.84%

1376.55      344.28   344.33 -0.02%      1.16     1.14    1.78%
3114.14      778.90   778.89  0.00%      1.49     1.52   -2.16%
3854.85      964.08   964.06  0.00%      1.68     1.66    1.14%
5631.39     1408.01  1408.02 -0.00%      1.92     1.92   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:01:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1137 +0.250265*Channel -3.87324e-008*Channel**2

FWHM (ch) =   3.1846 +0.001040*Channel -3.89731e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.99      121.78   121.75  0.02%      0.89     0.92   -2.96%
978.34      244.70   244.69  0.00%      1.07     1.04    2.86%

1376.62      344.28   344.33 -0.02%      1.14     1.14    0.47%
3114.20      778.90   778.88  0.00%      1.51     1.51   -0.27%
3854.95      964.08   964.07  0.00%      1.64     1.65   -0.64%
5631.49     1408.01  1408.02 -0.00%      1.96     1.95    0.26%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:49:37

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1173 +0.250217*Channel -3.09931e-008*Channel**2

FWHM (ch) =   2.9914 +0.000978*Channel -1.74892e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.87   -0.95%
978.77      244.70   244.76 -0.02%      0.98     0.98   -0.47%

1376.40      344.28   344.22  0.02%      1.10     1.08    2.38%
3114.74      778.90   778.94 -0.01%      1.43     1.47   -2.78%
3855.16      964.08   964.05  0.00%      1.65     1.63    1.75%
5631.58     1408.01  1408.02 -0.00%      1.98     1.99   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:15:48

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1073 +0.250205*Channel -2.92742e-008*Channel**2

FWHM (ch) =   3.0085 +0.000992*Channel -2.20251e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.01%      0.85     0.87   -2.58%
978.76      244.70   244.76 -0.02%      1.00     0.99    0.81%

1376.43      344.28   344.23  0.01%      1.11     1.08    2.39%
3114.77      778.90   778.94 -0.00%      1.47     1.47   -0.30%
3855.21      964.08   964.05  0.00%      1.61     1.63   -0.93%
5631.60     1408.01  1408.02 -0.00%      1.98     1.97    0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/21/2013  Time: 09:15:11

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0853 +0.250229*Channel -3.04242e-008*Channel**2

FWHM (ch) =   2.9646 +0.001086*Channel -3.871e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.77  0.01%      0.85     0.87   -2.25%
978.57      244.70   244.75 -0.02%      1.02     1.00    2.46%

1376.20      344.28   344.22  0.02%      1.10     1.10    0.31%
3114.41      778.90   778.94 -0.00%      1.47     1.49   -1.47%
3854.86      964.08   964.06  0.00%      1.66     1.64    0.73%
5631.10     1408.01  1408.01 -0.00%      1.96     1.96    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/28/2013  Time: 08:27:25

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0643 +0.250244*Channel -3.16797e-008*Channel**2

FWHM (ch) =   3.0078 +0.001018*Channel -3.58952e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.77  0.01%      0.86     0.87   -2.00%
978.43      244.70   244.75 -0.02%      1.02     0.99    2.89%

1376.05      344.28   344.22  0.02%      1.08     1.09   -0.49%
3114.19      778.90   778.93 -0.00%      1.44     1.46   -1.60%
3854.62      964.08   964.06  0.00%      1.62     1.60    1.08%
5630.84     1408.01  1408.01 -0.00%      1.90     1.90   -0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:14:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.97      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:49:35
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130528001_QCAsLeft                                                        
Acquired: 5/28/2013 07:44:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.42      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      2.00      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:18:58
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:50:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.54      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.96      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:37:47
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 08:04:01
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130521001_QCAsLeft                                                        
Acquired: 5/21/2013 09:03:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130528001_QCAsLeft                                                        
Acquired: 5/28/2013 08:15:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.44      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5630.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.90      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130517002_BG                                                              
Acquired: 5/17/2013 07:36:23
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130520003_BG                                                              
Acquired: 5/20/2013 08:32:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130528002_BG                                                              
Acquired: 5/28/2013 07:57:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.10      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130517003_BG                                                              
Acquired: 5/17/2013 08:22:36
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130520002_BG                                                              
Acquired: 5/20/2013 08:04:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130517002_BG                                                              
Acquired: 5/17/2013 08:21:27
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.92      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130520002_BG                                                              
Acquired: 5/20/2013 08:35:34
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.10      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130521002_BG                                                              
Acquired: 5/21/2013 09:16:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130528002_BG                                                              
Acquired: 5/28/2013 08:32:59
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513197714

Instrument : HPGE02                           Begun : 05/17/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:14 1.0 1          
002  2_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 07:36 1.0            
003  2_20130517_003  MSS     244858-020           Soil   197726 05/17/13 08:20 1.0            
004  2_20130517_004  IDUP    QC686663             Soil   197726 05/17/13 10:06 1.0            
005  2_20130517_005  MSS     244801-016           Soil   197691 05/17/13 11:25 1.0            
006  2_20130517_006  SAMPLE  244801-005           Soil   197691 05/17/13 12:28 1.0            
007  2_20130517_007  IDUP    QC685901             Soil   197691 05/17/13 13:42 1.0            
008  2_20130517_008  SAMPLE  244801-010           Soil   197691 05/17/13 14:48 1.0            
009  2_20130517_009  X       RBSC                               05/17/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513202069

Instrument : HPGE02                           Begun : 05/20/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 07:49 1.0 1          
002  2_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:02 1.0            
003  2_20130520_003  RIB     BACKGROUND CONTAMINA               05/20/13 08:32 1.0            
004  2_20130520_004  MSS     244160-001           Soil   196641 05/20/13 09:22 1.0            
005  2_20130520_005  SDUP    QC682140             Soil   196641 05/20/13 10:58 1.0            
006  2_20130520_006  SAMPLE  244801-011           Soil   197691 05/20/13 14:57 1.0            
007  2_20130520_007  SAMPLE  244801-012           Soil   197691 05/20/13 16:56 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513213584

Instrument : HPGE02                           Begun : 05/28/13 07:44             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  2_20130528_001  RCCV  QUALITY CONTROL CHEC                 05/28/13 07:44 1.0 1          
002  2_20130528_002  RIB   BACKGROUND CONTAMINA                 05/28/13 07:57 1.0            
003  2_20130528_003  MSS   244801-015            Soil    197691 05/28/13 12:19 1.0            

Standards used:  1=S19582

Page 1 of 1

63 of 552



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523197718

Instrument : HPGE03                           Begun : 05/17/13 07:18             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:18 1.0 1          
002  3_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 07:37 1.0            
003  3_20130517_003  RIB     BACKGROUND CONTAMINA               05/17/13 08:22 1.0            
004  3_20130517_004  SAMPLE  244801-001           Soil   197691 05/17/13 10:37 1.0            
005  3_20130517_005  SAMPLE  244801-003           Soil   197691 05/17/13 11:27 1.0            
006  3_20130517_006  SAMPLE  244801-006           Soil   197691 05/17/13 12:29 1.0            
007  3_20130517_007  SAMPLE  244801-008           Soil   197691 05/17/13 13:43 1.0            
008  3_20130517_008  LCS     QC685607             Soil   197726 05/17/13 14:49 1.0 2          
009  3_20130517_009  BLANK   QC685465             Soil   197691 05/17/13 15:47 1.0            
010  3_20130517_010  X       RBSC                               05/17/13 16:43 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523202070

Instrument : HPGE03                           Begun : 05/20/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130520_001     RCCV       QUALITY CONTROL CHEC                          05/20/13 07:50    1.0    1                     

002     3_20130520_002     RIB        BACKGROUND CONTAMINA                          05/20/13 08:04    1.0                          

003     3_20130520_003     SDUP       QC684240                 Soil       197163    05/20/13 09:19    1.0                 MASS-    

004     3_20130520_004     MSS        244859-001               Soil       197726    05/20/13 11:00    1.0                          

005     3_20130520_005     IDUP       QC686205                 Soil       197726    05/20/13 11:48    1.0                          

006     3_20130520_006     LCS        QC685784                 Soil       197773    05/20/13 15:00    1.0    2                     

007     3_20130520_007     SAMPLE     244801-014               Soil       197691    05/20/13 16:57    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533197737

Instrument : HPGE04                           Begun : 05/17/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:37 1.0 1          
002  4_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 08:21 1.0            
003  4_20130517_003  SAMPLE  244801-002           Soil   197691 05/17/13 10:39 1.0            
004  4_20130517_004  SAMPLE  244801-004           Soil   197691 05/17/13 11:28 1.0            
005  4_20130517_005  SAMPLE  244801-007           Soil   197691 05/17/13 12:30 1.0            
006  4_20130517_006  SAMPLE  244801-009           Soil   197691 05/17/13 13:43 1.0            
007  4_20130517_007  BLANK   QC685606             Soil   197726 05/17/13 14:50 1.0            
008  4_20130517_008  LCS     QC685466             Soil   197691 05/17/13 15:49 1.0 2          
009  4_20130517_009  X       RBSC                               05/17/13 16:42 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533202084

Instrument : HPGE04                           Begun : 05/20/13 08:04             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 08:04 1.0 1          
002  4_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:35 1.0            
003  4_20130520_003  MSS     244533-011           Soil   197163 05/20/13 09:21 1.0            
004  4_20130520_004  BLANK   QC685783             Soil   197773 05/20/13 15:01 1.0            
005  4_20130520_005  SAMPLE  244801-013           Soil   197691 05/20/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533203583

Instrument : HPGE04                           Begun : 05/21/13 09:03             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130521_001  RCCV    QUALITY CONTROL CHEC               05/21/13 09:03 1.0 1          
002  4_20130521_002  RIB     BACKGROUND CONTAMINA               05/21/13 09:16 1.0            
003  4_20130521_003  SAMPLE  244801-017           Soil   197691 05/21/13 09:30 1.0            
004  4_20130521_004  SAMPLE  244801-018           Soil   197691 05/21/13 11:26 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533213615

Instrument : HPGE04                           Begun : 05/28/13 08:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130528_001  RCCV  QUALITY CONTROL CHEC                 05/28/13 08:15 1.0 1          
002  4_20130528_002  RIB   BACKGROUND CONTAMINA                 05/28/13 08:32 1.0            
003  4_20130528_003  SDUP  QC685900              Soil    197691 05/28/13 12:21 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 28-MAY-2013 18:00

Batch Number : 197691                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 23-APR-2013 16:50              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244715-001                      312.36  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:29  GS 186                     

1      244801-001                      312.36  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:29  RA226     alias:244715-001 

2      244715-002                      336.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:33  GS 186                     

2      244801-002                      336.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:33  RA226     alias:244715-002 

3      244715-003                      334.18  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:38  GS 186                     

3      244801-003                      334.18  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:38  RA226     alias:244715-003 

4      244715-004                      347.49  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:45  GS 186                     

4      244801-004                      347.49  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:45  RA226     alias:244715-004 

5      244715-005                      336.6   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:51  GS 186                     

5      244801-005                      336.6   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:51  RA226     alias:244715-005 

6      244715-006                      325.25  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:56  GS 186                     

6      244801-006                      325.25  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:56  RA226     alias:244715-006 

7      244715-007                      346.95  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:02  GS 186                     

7      244801-007                      346.95  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:02  RA226     alias:244715-007 

8      244715-008                      315.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:10  GS 186                     

8      244801-008                      315.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:10  RA226     alias:244715-008 

9      244715-009                      335.2   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:15  GS 186                     

9      244801-009                      335.2   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:15  RA226     alias:244715-009 

10     244715-010                      338.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:18  GS 186                     

10     244801-010                      338.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:18  RA226     alias:244715-010 

11     244715-011                      310.02  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:21  GS 186                     

11     244801-011                      310.02  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:21  RA226     alias:244715-011 

12     244715-012                      308.16  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:24  GS 186                     

12     244801-012                      308.16  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:24  RA226     alias:244715-012 

13     244716-001                      304.45  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:28  GS 186                     

13     244801-013                      304.45  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:28  RA226     alias:244716-001 

14     244716-002                      324.5   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:32  GS 186                     

14     244801-014                      324.5   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:32  RA226     alias:244716-002 

15     244716-003                      346.17  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  GS 186                     

15     244801-015                      346.17  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  RA226     alias:244716-003 

16     244716-004                      370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  GS 186                     

16     244801-016                      370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  RA226     alias:244716-004 

17     244716-005                      339.11  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:44  GS 186                     

17     244801-017                      339.11  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:44  RA226     alias:244716-005 

18     244716-006                      383.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:49  GS 186                     

18     244801-018                      383.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:49  RA226     alias:244716-006 

QC1    QC685465    BLANK               318.68  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:24  GS 186                     

QC2    QC685466    LCS                 329.15  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:21  GS 186                     

15     QC685467    SDUP of 244716-003  324.74  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  GS 186                     

16     QC685468    IDUP of 244716-004  370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  GS 186                     

15     QC685900    SDUP of 244801-015  324.74  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  RA226     alias:QC685467   

16     QC685901    IDUP of 244801-016  370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  RA226     alias:QC685468   
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-001                Received:        04/23/13                      
Lab ID:          244801-001                    Prepared:        04/24/13 09:29                
Matrix:          Soil                          Analyzed:        05/17/13 10:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.36 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:48                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06334 U        0.2007         0.1618            0.9     
Bismuth-212                          0.6606           0.4633         0.2728                    
Bismuth-214                          0.5225           0.09949        0.04081                   
Cesium-137                          -0.004681 U       0.02907        0.02348           0.07    
Cobalt-60                            0.005275 U       0.02134        0.01655           0.03    
Europium-152                         0.02833 U        0.03883        0.06222           0.1     
Europium-154                        -0.03531 U        0.2151         0.1731            0.2     
Lead-212                             0.6109           0.08601        0.04210                   
Lead-214                             0.6536           0.1033         0.04086                   
Potassium-40                        11.21             1.095          0.2747                    
Protactinium-234                    -0.05764 U        0.1284         0.1029                    
Radium-226 (By Bismuth-214)          0.5225           0.09949        0.04081           0.2     
Thallium-208                         0.2571           0.04600        0.01291                   
Thorium-232 (By Actinium-228)        0.7373           0.1449         0.06989           0.9     
Thorium-234                          0.3816 U         0.4525         1.540                     
Uranium-235                          0.04885 U        0.03722        0.1489            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244801-001                   Client ID : 12-PCT-324-001        

Seqnum : 1523197718004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130517_004                                Batch         : 197691                       Time      : 17-MAY-2013 10:37     

Cal    : 17-MAY-2013 07:29:53,29-APR-2013 08:26:15     Caldate       : 17-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.36 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.06334          0.1618       0.9      .20069           .20075           -0.0089     u        

Bismuth-212                         0.6606            0.2728                .46334           .46458           0.0052      u        

Bismuth-214                         0.5225            0.04081               .099486          .10222           -0.0082     u        

Cesium-137                          -0.004681         0.02348      0.07     .029066          .029066          0.0036      u        

Cobalt-60                           0.005275          0.01655      0.03     .021342          .021343          0.0057      u        

Europium-152                        0.02833           0.06222      0.1      .038826          .03885           0.00016     u        

Europium-154                        -0.03531          0.1731       0.2      .21508           .21508           0.0076      u        

Lead-212                            0.6109            0.04210               .086008          .096699          0.010       u        

Lead-214                            0.6536            0.04086               .10329           .10772           -0.016      u        

Potassium-40                        11.21             0.2747                1.0953           1.2311           -0.069      u        

Protactinium-234                    -0.05764          0.1029                .12835           .12915           0.0066      u        

Radium-226 (By Bismuth-214)         0.5225            0.04081      0.2      .099486          .10222           -0.0082     u        

Thallium-208                        0.2571            0.01291               .046001          .048854          0.0027      u        

Thorium-232 (By Actinium-228)       0.7373            0.06989      0.9      .14485           .15435           0.0015      u        

Thorium-234                         0.3816            1.540                 .45245           .45388           -0.056      u        

Uranium-235                         0.04885           0.1489       0.18     .037217          .037334          0.016       u        

u=use  

Page 1 of 1                                                                                                           1523197718004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-001          
Sample Description: 244801-001, 197691 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130517_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 11:48           Live Time: 2700   sec

Acquisition Time: 5/17/2013 10:37:54        Real Time: 2704   sec
Analysis Time: 5/17/2013 11:23           Dead Time: 0.13   %

Analysis Quantity: 3.124E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.373E-01      1.448E-01      1.543E-01      6.989E-02
Am-241    #AB   -6.334E-02      2.007E-01      2.007E-01      1.618E-01
Bi-212    #      6.606E-01      4.633E-01      4.646E-01      2.728E-01
Bi-214           5.225E-01      9.949E-02      1.022E-01      4.081E-02
Co-60     #AB    5.275E-03      2.134E-02      2.134E-02      1.655E-02
Cs-137    #AB   -4.681E-03      2.907E-02      2.907E-02      2.348E-02
Eu-152    #AB    2.833E-02      3.883E-02      3.885E-02      6.222E-02
Eu-154    #AB   -3.531E-02      2.151E-01      2.151E-01      1.731E-01
K-40             1.121E+01      1.095E+00      1.231E+00      2.747E-01
Pa-234    #AB   -5.764E-02      1.284E-01      1.291E-01      1.029E-01
Pb-212           6.109E-01      8.601E-02      9.670E-02      4.210E-02
Pb-214           6.536E-01      1.033E-01      1.077E-01      4.086E-02
Ra-226           9.967E-01      6.304E-01      6.329E-01      4.169E-01
Th-234    #AB    3.816E-01      4.524E-01      4.539E-01      1.540E+00
Tl-208           2.571E-01      4.600E-02      4.885E-02      1.291E-02
U-235     #AB    4.885E-02      3.722E-02      3.733E-02      1.489E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.611E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Sample description                                             
244801-001, 197691                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130517_004.An1

Acquisition information
Start time:                 5/17/2013 10:37:54
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1236E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1236E+02) = 

8.6525E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 11:48:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0830

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
77.05       82.  28.22   0.71  2.756E-02
93.37       33.  59.29   0.88  3.682E-02    92.59   4.343  6.580E-01 Th234 

93.35   5.760  4.912E-01 U235  
93.35   4.100  6.901E-01 Ac228 
93.35   5.760  4.912E-01 U235  

93.38       41.  46.03   0.88  3.718E-02    92.59   4.343  8.185E-01 Th234 
93.35   5.760  6.110E-01 U235  
93.35   4.100  8.584E-01 Ac228 

93.41       36.  52.54   0.73  3.718E-02    92.59   4.343  7.195E-01 Th234 
93.35   5.760  5.372E-01 U235  
93.35   4.100  7.546E-01 Ac228 

162.53       13. 111.55   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.744E-01 U235  

186.12       52.  31.62   0.35  4.659E-02   185.72  57.000  6.211E-02 U235  
186.21   3.555  9.967E-01 Ra226 

205.42        5. 328.90   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.937E-02 U235  

238.67      371.   6.11   1.03  4.202E-02   238.63  43.600  6.358E-01 Pb212 
241.71       64.  22.75   1.04  4.174E-02   242.00   7.268  6.786E-01 Pb214 
277.56       18.  57.77   1.07  3.864E-02   277.37   6.600  2.318E-01 Tl208 
295.34      155.  11.87   0.96  3.720E-02   295.22  18.414  7.055E-01 Pb214 
300.16       45.  28.58   1.29  3.683E-02   300.09   3.180  1.239E+00 Pb212 
338.44       67.  23.07   1.01  3.412E-02   338.32  11.400  5.488E-01 Ac228 
351.96      243.   7.64   1.12  3.324E-02   351.93  35.600  6.365E-01 Pb214 
583.11      162.   8.95   1.41  2.357E-02   583.19  85.000  2.591E-01 Tl208 
609.33      182.   8.89   1.18  2.287E-02   609.31  45.490  5.225E-01 Bi214 
727.19       24.  35.07   1.48  2.025E-02   727.33   6.650  5.787E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
778.27        3. 274.31   1.52  1.932E-02   778.90  12.970    PBC<MDA Eu152 
860.73       56.  17.39   1.09  1.803E-02   860.53  12.400  7.986E-01 Tl208 
911.19       93.  12.59   1.11  1.732E-02   911.20  26.200  6.566E-01 Ac228 
969.27       72.  14.78   0.47  1.658E-02   968.96  15.900  8.703E-01 Ac228 

1120.26       28.  26.71   1.76  1.494E-02  1120.29  14.910  4.023E-01 Bi214 
1329.55        2. 202.29   1.89  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.38        7.  68.53   1.92  1.255E-02  1408.01  20.850  8.868E-02 Eu152 
1460.82      469.   4.69   1.74  1.219E-02  1460.82  10.550  1.121E+01 K40   
1622.07        5.  80.38   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.28    77.05       189.        82. 2.975E+03   56.45   0.713  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.75    58.90       110.       -10.    -0.004   316.84   0.843s
Th-234    373.46    93.37       173.        33.     0.012   118.57   0.880 
U-235     373.41    93.35       156.        41.     0.015    92.06   0.880D
Ac-228    373.41    93.35       139.        36.     0.013   105.09   0.725D
Eu-152    490.79   122.72       132.       -15.    -0.006   218.07   0.911s
Eu-154    490.45   122.64       136.       -14.    -0.005   233.79   0.912s
Pa-234    522.61   130.69       140.       -15.    -0.006   222.68   0.921s
U-235     583.55   145.94       110.        -3.    -0.001   911.30   0.935s
U-235     649.87   162.53       102.        13.     0.005   223.10   0.955s
U-235     744.14   186.12       100.        41.     0.015    76.19   0.979s
Ra-226    744.14   186.12        86.        52.     0.019    63.25   0.347s
U-235     821.28   205.42       127.         5.     0.002   657.81   0.999s
Pb-212    954.23   238.68       107.       349.     0.129    13.77   1.188 
Pb-214    966.36   241.71        67.        70.     0.026    42.27   0.522s
Tl-208   1109.64   277.56        48.        18.     0.007   115.53   1.073s
Pb-214   1180.47   295.28        50.       163.     0.060    21.38   0.981s
Pb-212   1199.99   300.16        51.        45.     0.017    57.15   1.292 
Ac-228   1353.00   338.44        59.        67.     0.025    46.13   1.014 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1376.03   344.20        55.        -6.    -0.002   345.12   1.139s
Pb-214   1407.05   351.96        42.       235.     0.087    15.29   1.118 
Pa-234   2277.79   569.75        36.        -2.    -0.001   935.13   1.347s
Tl-208   2331.18   583.11        12.       162.     0.060    17.89   1.413 
Bi-214   2436.06   609.33        32.       170.     0.063    17.78   1.176 
Cs-137   2648.25   662.40        33.        -3.    -0.001   620.90   1.426s
Eu-154   2897.06   724.61        53.       -10.    -0.004   215.32   1.476s
Bi-212   2907.37   727.19        24.        24.     0.009    70.14   1.480s
Eu-152   3111.65   778.27        27.         3.     0.001   548.63   1.521s
Tl-208   3441.49   860.73         9.        56.     0.021    34.78   1.088s
Eu-154   3490.50   872.98        25.        -2.    -0.001   609.08   1.592s
Ac-228   3643.33   911.19        18.        93.     0.034    25.18   1.105s
Pa-234   3783.61   946.26        35.        -6.    -0.002   311.04   1.645s
Ac-228   3875.68   969.27        14.        72.     0.027    29.55   0.471s
Eu-154   3982.03   995.85        27.        -5.    -0.002   333.23   1.680s
Bi-214   4479.77  1120.26        22.        28.     0.010    53.43   1.762s
Co-60    4694.54  1173.93        30.        -3.    -0.001   623.37   1.795s
Co-60    5317.32  1329.55         8.         2.     0.001   404.58   1.886s
Eu-152   5632.82  1408.38         9.         7.     0.003   137.06   1.925s
K-40     5842.74  1460.82        22.       450.     0.167     9.38   1.736 
Bi-212   6488.26  1622.07         7.         5.     0.002   160.76   2.022s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3728E-01                                      5.12E+12             
911.20 6.566E-01  (P 6.989E-02 1.26E+01 2.62E+01 G  
968.96 8.703E-01  (  1.075E-01 1.48E+01 1.59E+01 G  
338.32 5.488E-01 - P 1.480E-01 2.31E+01 1.14E+01 G  

Energy duplication    
93.35 7.546E-01     5.777E-01 5.25E+01 4.10E+00 XA 

Am-241   I  -6.3343E-02                                      1.58E+05             
59.54-6.334E-02 ?(  1.618E-01 1.58E+02 3.59E+01 G  

Bi-212   N   6.6062E-01                                      5.12E+12             
727.33 5.787E-01 *(  2.728E-01 3.51E+01 6.65E+00 G  
785.37 0.000E+00 -   2.145E+00 1.00E+03 1.11E+00 G  

1620.74 1.021E+00 ?(  1.142E+00 8.04E+01 1.51E+00 G  

Bi-214   N   5.2252E-01                                      5.84E+05             
609.31 5.225E-01  (P 4.081E-02 8.89E+00 4.55E+01 G  

1120.29 4.023E-01 - P 1.574E-01 2.67E+01 1.49E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49-6.137E-02 % P 8.191E-02 1.00E+03 1.53E+01 G  

Co-60    T   5.2750E-03                                      1.93E+03             
1332.49 5.275E-03 ?(  1.655E-02 2.02E+02 1.00E+02 G  
1173.23-5.691E-03 +   2.862E-02 3.12E+02 9.98E+01 G  

Cs-137   I  -4.6812E-03                                      1.10E+04             
661.66-4.681E-03 ?(  2.348E-02 3.10E+02 8.50E+01 G  

Eu-152   I   2.8328E-02                                      4.94E+03             
344.28-2.249E-02 ?(  6.222E-02 1.73E+02 2.66E+01 G  
121.78-3.767E-02 +   6.579E-02 1.09E+02 2.84E+01 G  
778.90 3.550E-02 ?(  1.565E-01 2.74E+02 1.30E+01 G  
964.08-2.974E-03 %   2.004E-01 4.09E+03 1.45E+01 G  

1112.08 6.336E-03 %   1.819E-01 1.75E+03 1.34E+01 G  
1408.01 8.868E-02 ?(  8.407E-02 6.85E+01 2.09E+01 G  

Eu-154   I  -3.5312E-02                                      3.14E+03             
873.18-3.531E-02 ?(  1.731E-01 3.05E+02 1.22E+01 G  
123.07-2.501E-02 &   4.694E-02 1.17E+02 4.04E+01 G  

1274.43-9.464E-04 %   6.873E-02 4.42E+03 3.49E+01 G  
723.30-7.936E-02 &   1.346E-01 1.08E+02 2.00E+01 G  

1004.72 5.883E-03 %   1.236E-01 1.28E+03 1.79E+01 G  
996.25-8.631E-02 +   2.274E-01 1.67E+02 1.05E+01 G  

K-40     N   1.1205E+01                                      4.57E+11             
1460.82 1.121E+01  (P 2.747E-01 4.69E+00 1.06E+01 G  

Pa-234   N  -5.7640E-02                                      1.63E+12             
131.30-5.764E-02 ?(  1.029E-01 1.11E+02 1.82E+01 G  
569.50-2.654E-02 +   2.019E-01 4.68E+02 9.30E+00 G  
946.00-7.886E-02 +   1.945E-01 1.56E+02 1.35E+01 G  
880.52-1.582E-04 %   1.999E-01 7.67E+04 1.05E+01 G  
883.24-6.010E-03 &   1.908E-01 1.94E+03 9.70E+00 G  

Pb-212   N   6.1089E-01                                      5.12E+12             
238.63 6.109E-01  (P 4.210E-02 6.89E+00 4.36E+01 G  
300.09 1.239E+00 + P 4.540E-01 2.86E+01 3.18E+00 G  

Pb-214   N   6.5358E-01                                      5.84E+05             
351.93 6.365E-01  (P 4.086E-02 7.64E+00 3.56E+01 G  
295.22 7.625E-01 + P 7.704E-02 1.07E+01 1.84E+01 G  
242.00 7.371E-01  (P 2.020E-01 2.11E+01 7.27E+00 G  

Ra-226   N   9.9667E-01                                      5.84E+05             
186.21 9.967E-01  (  4.169E-01 3.16E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.8157E-01                                      1.63E+12             
63.30 6.145E-02 &(  1.540E+00 1.52E+03 3.75E+00 G  
92.59 6.580E-01  (  6.142E-01 5.93E+01 4.34E+00 G  

Tl-208   N   2.5712E-01                                      5.12E+12             
583.19 2.591E-01  (  1.291E-02 8.95E+00 8.50E+01 G  
277.37 2.318E-01 ?(  2.019E-01 5.78E+01 6.60E+00 G  
860.53 7.986E-01 +   1.019E-01 1.74E+01 1.24E+01 G  

U-235    N   4.8846E-02                                      2.57E+11             
143.77-1.999E-02 &(  1.489E-01 4.56E+02 1.09E+01 G  
205.32 6.937E-02 ?(  3.723E-01 3.29E+02 5.02E+00 G  
163.36 1.744E-01 &(  3.107E-01 1.12E+02 5.08E+00 G  
185.72 4.905E-02  (  2.806E-02 3.81E+01 5.70E+01 G  

Energy duplication    
93.35 6.110E-01     4.358E-01 4.60E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:23:05
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.90       110.       -10.    -0.004   316.84  -6.334E-02   
Th-234      93.37       173.        33.     0.012   118.57   6.580E-01   
U-235       93.35       156.        41.     0.015    92.06   6.110E-01   
Eu-152     122.72       132.       -15.    -0.006   218.07  -3.767E-02   
Eu-154     122.64       136.       -14.    -0.005   233.79  -2.501E-02   
Pa-234     130.69       140.       -15.    -0.006   222.68  -5.764E-02   
U-235      145.94       110.        -3.    -0.001   911.30  -1.999E-02   
U-235      162.53       102.        13.     0.005   223.10   1.744E-01   
U-235      186.12       100.        41.     0.015    76.19   4.905E-02   
U-235      205.42       127.         5.     0.002   657.81   6.937E-02   
Eu-152     344.20        55.        -6.    -0.002   345.12  -2.249E-02   
Pa-234     569.75        36.        -2.    -0.001   935.13  -2.654E-02   
Cs-137     662.40        33.        -3.    -0.001   620.90  -4.681E-03   
Eu-154     724.61        53.       -10.    -0.004   215.32  -7.936E-02   
Bi-212     727.19        24.        24.     0.009    70.14   5.787E-01   
Eu-152     778.27        27.         3.     0.001   548.63   3.550E-02   
Eu-154     872.98        25.        -2.    -0.001   609.08  -3.531E-02   
Pa-234     946.26        35.        -6.    -0.002   311.04  -7.886E-02   
Eu-154     995.85        27.        -5.    -0.002   333.23  -8.631E-02   
Co-60     1173.93        30.        -3.    -0.001   623.37  -5.691E-03   
Co-60     1329.55         8.         2.     0.001   404.58   5.275E-03   
Eu-152    1408.38         9.         7.     0.003   137.06   8.868E-02   
Bi-212    1622.07         7.         5.     0.002   160.76   1.021E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3728E-01    7.3728E-01   1.4485E-01    1.5435E-01  6.989E-02
Am-241 #A   -6.3336E-02   -6.3343E-02   2.0069E-01    2.0075E-01  1.618E-01
Bi-212 #     6.6062E-01    6.6062E-01   4.6334E-01    4.6458E-01  2.728E-01
Bi-214       5.2251E-01    5.2252E-01   9.9486E-02    1.0222E-01  4.081E-02
Co-60  #A    5.2298E-03    5.2750E-03   2.1342E-02    2.1343E-02  1.655E-02
Cs-137 #A   -4.6741E-03   -4.6812E-03   2.9066E-02    2.9066E-02  2.348E-02
Eu-152 #A    2.8233E-02    2.8328E-02   3.8826E-02    3.8850E-02  6.222E-02
Eu-154 #A   -3.5126E-02   -3.5312E-02   2.1508E-01    2.1508E-01  1.731E-01
K-40         1.1205E+01    1.1205E+01   1.0953E+00    1.2311E+00  2.747E-01
Pa-234 #A   -5.7640E-02   -5.7640E-02   1.2835E-01    1.2915E-01  1.029E-01
Pb-212       6.1089E-01    6.1089E-01   8.6008E-02    9.6699E-02  4.210E-02
Pb-214       6.5357E-01    6.5358E-01   1.0329E-01    1.0772E-01  4.086E-02
Ra-226       9.9664E-01    9.9667E-01   6.3038E-01    6.3295E-01  4.169E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_004.An1               

Th-234 #A    3.8157E-01    3.8157E-01   4.5245E-01    4.5388E-01  1.540E+00
Tl-208       2.5712E-01    2.5712E-01   4.6001E-02    4.8854E-02  1.291E-02
U-235  #A    4.8846E-02    4.8846E-02   3.7217E-02    3.7334E-02  1.489E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.498E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.4983273E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-002                Received:        04/23/13                      
Lab ID:          244801-002                    Prepared:        04/24/13 09:33                
Matrix:          Soil                          Analyzed:        05/17/13 10:39                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:23                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.01420 U        0.1550         0.1268            0.9    
Bismuth-212                          0.3479           0.3887         0.2646                   
Bismuth-214                          0.2697           0.07211        0.03493                  
Cesium-137                           0.003145 U       0.02489        0.02017           0.07   
Cobalt-60                            0.003488 U       0.007311       0.02232           0.03   
Europium-152                         0.004423 U       0.01016        0.04676           0.1    
Europium-154                         0.0003568 U      0.1899         0.1564            0.2    
Lead-212                             0.4029           0.06760        0.03380                  
Lead-214                             0.4319           0.07777        0.04065                  
Potassium-40                        10.71             1.021          0.2285                   
Protactinium-234                    -0.03249 U        0.1085         0.08771                  
Radium-226 (By Bismuth-214)          0.2697           0.07211        0.03493           0.2    
Thallium-208                         0.1448           0.03775        0.01668                  
Thorium-232 (By Actinium-228)        0.4493           0.1243         0.04877           0.9    
Thorium-234                          0.8933 U         1.259          0.9838                   
Uranium-235                          0.05780 U        0.04298        0.1294            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-002                   Client ID : 12-PCT-324-002        

Seqnum : 1533197737003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130517_003                                Batch         : 197691                       Time      : 17-MAY-2013 10:39     

Cal    : 17-MAY-2013 07:49:37,05-MAR-2013 18:53:13     Caldate       : 17-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336.34 g                     Live Time : 2700 sec              

Dead Time : 0.33 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01420          0.1268       0.9      .15504           .15505           -0.0089     u        

Bismuth-212                         0.3479            0.2646                .38873           .38914           0.0052      u        

Bismuth-214                         0.2697            0.03493               .072107          .073118          -0.0082     u        

Cesium-137                          0.003145          0.02017      0.07     .024892          .024892          0.0036      u        

Cobalt-60                           0.003488          0.02232      0.03     .0073108         .0073125         0.0057      u        

Europium-152                        0.004423          0.04676      0.1      .010157          .010159          0.00016     u        

Europium-154                        0.0003568         0.1564       0.2      .18991           .18991           0.0076      u        

Lead-212                            0.4029            0.03380               .067603          .07362           0.010       u        

Lead-214                            0.4319            0.04065               .077766          .080345          -0.016      u        

Potassium-40                        10.71             0.2285                1.021            1.1538           -0.069      u        

Protactinium-234                    -0.03249          0.08771               .10847           .10877           0.0066      u        

Radium-226 (By Bismuth-214)         0.2697            0.03493      0.2      .072107          .073118          -0.0082     u        

Thallium-208                        0.1448            0.01668               .037746          .038867          0.0027      u        

Thorium-232 (By Actinium-228)       0.4493            0.04877      0.9      .12431           .12849           0.0015      u        

Thorium-234                         0.8933            0.9838                1.2593           1.2621           -0.056      u        

Uranium-235                         0.05780           0.1294       0.18     .042977          .04312           0.016       u        

u=use  

Page 1 of 1                                                                                                           1533197737003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-002          
Sample Description: 244801-002, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130517_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 16:23           Live Time: 2700   sec

Acquisition Time: 5/17/2013 10:39:01        Real Time: 2709   sec
Analysis Time: 5/17/2013 11:24           Dead Time: 0.33   %

Analysis Quantity: 3.363E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.493E-01      1.243E-01      1.285E-01      4.877E-02
Am-241    #AB   -1.420E-02      1.550E-01      1.550E-01      1.268E-01
Bi-212           3.479E-01      3.887E-01      3.891E-01      2.646E-01
Bi-214           2.697E-01      7.211E-02      7.312E-02      3.493E-02
Co-60     #AB    3.488E-03      7.311E-03      7.313E-03      2.232E-02
Cs-137    #AB    3.145E-03      2.489E-02      2.489E-02      2.017E-02
Eu-152    #AB    4.423E-03      1.016E-02      1.016E-02      4.676E-02
Eu-154    #AB    3.568E-04      1.899E-01      1.899E-01      1.564E-01
K-40             1.071E+01      1.021E+00      1.154E+00      2.285E-01
Pa-234    #AB   -3.249E-02      1.085E-01      1.088E-01      8.771E-02
Pb-212           4.029E-01      6.760E-02      7.362E-02      3.380E-02
Pb-214           4.319E-01      7.777E-02      8.035E-02      4.065E-02
Ra-226           8.716E-01      5.023E-01      5.047E-01      3.230E-01
Th-234    #AB    8.933E-01      1.259E+00      1.262E+00      9.838E-01
Tl-208           1.448E-01      3.775E-02      3.887E-02      1.668E-02
U-235     #AB    5.780E-02      4.298E-02      4.312E-02      1.294E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.459E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 11:24:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_003.An1               

Sample description                                             
244801-002, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130517_003.An1

Acquisition information
Start time:                 5/17/2013 10:39:01
Live time:               2700
Real time:               2709
Dead time:                  0.33 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3634E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3634E+02) = 

8.0356E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 16:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0637

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.56       20.  70.48   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
77.20       96.  18.69   0.79  2.937E-02
93.20       28.  57.61   0.84  3.937E-02    93.35   5.760  3.675E-01 U235  

93.35   4.100  5.162E-01 Ac228 
93.35   5.760  3.675E-01 U235  

93.20       28.  57.61   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.162E-01 Ac228 

119.78       10. 114.83   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.65        8. 177.09   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.521E-02 U235  
186.08       38.  37.17   0.93  4.855E-02   185.72  57.000  4.042E-02 U235  

186.21   3.555  6.486E-01 Ra226 
185.72  57.000  4.042E-02 U235  

186.49       50.  28.82   0.59  4.849E-02   186.21   3.555  8.716E-01 Ra226 
204.18       22.  51.90   0.95  4.677E-02   205.32   5.020  2.827E-01 U235  

205.32   5.020  2.827E-01 U235  
238.63      261.   8.25   1.16  4.348E-02   238.63  43.600  4.029E-01 Pb212 
241.68       58.  27.83   0.65  4.315E-02   242.00   7.268  5.505E-01 Pb214 
295.13      102.  14.52   0.88  3.830E-02   295.22  18.414  4.157E-01 Pb214 
299.59       45.  23.95   1.40  3.789E-02   300.09   3.180  1.112E+00 Pb212 
338.37       56.  23.51   0.79  3.500E-02   338.32  11.400  4.140E-01 Ac228 
351.90      184.   9.75   0.84  3.408E-02   351.93  35.600  4.402E-01 Pb214 
583.06       99.  12.51   1.24  2.394E-02   583.19  85.000  1.448E-01 Tl208 
609.35       96.  12.41   1.16  2.322E-02   609.31  45.490  2.697E-01 Bi214 
661.92        2. 395.72   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
726.85        9.  65.55   1.42  2.051E-02   727.33   6.650    PBC<MDA Bi212 
785.34        9.  68.81   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.51       21.  34.39   0.75  1.823E-02   860.53  12.400  2.739E-01 Tl208 
911.33       72.  14.58   0.41  1.750E-02   911.20  26.200  4.647E-01 Ac228 
968.85       23.  36.80   1.63  1.675E-02   968.96  15.900  2.558E-01 Ac228 

1120.32       30.  24.98   0.40  1.507E-02  1120.29  14.910  4.039E-01 Bi214 
1174.13        6. 104.80   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.86      482.   4.62   1.50  1.229E-02  1460.82  10.550  1.071E+01 K40   
1765.04        9.  46.89   2.25  1.048E-02  1764.49  15.310    PBC<MDA Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

309.01    77.20        99.        96. 3.275E+03   37.39   0.786  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.49    60.56        88.        -2.    -0.001  1092.20   0.807s
Th-234    254.51    63.56        89.        20.     0.007   140.97   0.810s
Th-234    370.52    92.59       165.        -2.    -0.001  1533.27   0.839s
U-235     373.57    93.35       116.        28.     0.010   115.21   0.839D
Ac-228    373.57    93.35       116.        28.     0.010   115.21   0.839D
Eu-152    479.21   119.78        61.        10.     0.004   229.66   0.867s
Eu-154    493.94   123.47       108.        -7.    -0.002   457.70   0.868s
Pa-234    525.00   131.24       131.       -10.    -0.004   333.82   0.876s
U-235     574.63   143.65       106.         8.     0.003   354.18   0.888s
U-235     656.94   164.25       104.       -12.    -0.004   249.93   0.906s
U-235     744.20   186.08        79.        38.     0.014    74.35   0.928s
Ra-226    745.86   186.49        64.        50.     0.019    57.63   0.587s
U-235     816.57   204.18        56.        22.     0.008   103.79   0.946s
Pb-212    954.27   238.63        85.       257.     0.095    16.50   1.161 
Pb-214    966.45   241.68        81.        58.     0.021    55.66   0.646s
Tl-208   1108.48   277.20        64.        -4.    -0.002   620.29   1.014s
Pb-214   1180.12   295.13        45.        98.     0.036    29.03   0.876s
Pb-212   1197.96   299.59        28.        45.     0.017    47.91   1.397s
Ac-228   1353.01   338.37        42.        56.     0.021    47.02   0.785s
Eu-152   1380.25   345.19        38.        -4.    -0.002   413.37   1.077 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.11   351.90        51.       179.     0.066    19.50   0.836 
Tl-208   2331.36   583.06        24.        99.     0.037    25.01   1.240 
Bi-214   2436.50   609.35        28.        96.     0.035    24.82   1.155 
Cs-137   2646.73   661.92        29.         2.     0.001   791.44   1.365s
Eu-154   2898.56   724.89        34.        -5.    -0.002   329.44   1.419s
Bi-212   2906.40   726.85        27.         9.     0.003   131.09   1.422s
Eu-152   3108.81   777.46        18.        -3.    -0.001   396.45   1.467s
Bi-212   3140.31   785.34        17.         9.     0.003   137.61   1.473 
Tl-208   3441.00   860.51         9.        21.     0.008    68.78   0.750s
Pa-234   3535.10   884.04        19.        -1.     0.000  1362.24   1.557s
Ac-228   3644.26   911.33        10.        72.     0.027    29.17   0.412s
Pa-234   3781.36   945.60        28.        -2.    -0.001   631.87   1.610s
Ac-228   3874.36   968.85        24.        23.     0.008    73.61   1.630s
Eu-152   4453.98  1113.73        24.        -5.    -0.002   317.87   1.749s
Bi-214   4480.33  1120.32        10.        30.     0.011    49.96   0.403s
Co-60    4695.65  1174.13        14.         6.     0.002   209.61   1.799s
Eu-154   5096.31  1274.26        18.        -3.    -0.001   370.65   1.880s
Co-60    5328.21  1332.21        18.        -2.    -0.001   625.53   1.926s
K-40     5843.07  1460.86        18.       467.     0.173     9.23   1.504s
Bi-214   7060.66  1765.04        15.         9.     0.003    93.78   2.254s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4933E-01                                      5.12E+12             
911.20 4.647E-01  (  4.877E-02 1.46E+01 2.62E+01 G  
968.96 2.558E-01 -   1.277E-01 3.68E+01 1.59E+01 G  
338.32 4.140E-01  (  1.133E-01 2.35E+01 1.14E+01 G  

Energy duplication    
93.35 5.162E-01 &   4.628E-01 5.76E+01 4.10E+00 XA 

Am-241   I  -1.4196E-02                                      1.58E+05             
59.54-1.420E-02  (  1.268E-01 5.46E+02 3.59E+01 G  

Bi-212   N   3.4788E-01                                      5.12E+12             
727.33 2.019E-01 ?(P 2.646E-01 6.55E+01 6.65E+00 G  
785.37 1.223E+00  (P 1.326E+00 6.88E+01 1.11E+00 G  

1620.74 0.000E+00 &   4.071E-01 1.00E+03 1.51E+00 G  

Bi-214   N   2.6966E-01                                      5.84E+05             
609.31 2.697E-01  (P 3.493E-02 1.24E+01 4.55E+01 G  

1120.29 4.039E-01 +   9.511E-02 2.50E+01 1.49E+01 G  
1764.49 1.610E-01 - P 1.670E-01 4.69E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   3.4879E-03                                      1.93E+03             
1332.49-4.450E-03 ?(  2.232E-02 3.13E+02 1.00E+02 G  
1173.23 1.144E-02 ?(  1.805E-02 1.05E+02 9.98E+01 G  

Cs-137   I   3.1451E-03                                      1.10E+04             
661.66 3.145E-03 &(  2.017E-02 3.96E+02 8.50E+01 G  

Eu-152   I   4.4226E-03                                      4.94E+03             
344.28-1.412E-02 &(  4.676E-02 2.07E+02 2.66E+01 G  
121.78 2.178E-02  (  3.961E-02 1.15E+02 2.84E+01 G  
778.90-3.701E-02 &   1.159E-01 1.98E+02 1.30E+01 G  
964.08 5.906E-03 &   1.066E-01 1.10E+03 1.45E+01 G  

1112.08-6.678E-02 +   1.671E-01 1.59E+02 1.34E+01 G  
1408.01 5.149E-03 &   9.340E-02 1.11E+03 2.09E+01 G  

Eu-154   I   3.5675E-04                                      3.14E+03             
873.18 3.568E-04 %(  1.564E-01 2.66E+04 1.22E+01 G  
123.07-9.933E-03 &   3.690E-02 2.29E+02 4.04E+01 G  

1274.43-2.105E-02 +   6.143E-02 1.85E+02 3.49E+01 G  
723.30-3.768E-02 +   9.856E-02 1.65E+02 2.00E+01 G  

1004.72 1.370E-03 %   1.175E-01 5.21E+03 1.79E+01 G  
996.25 3.908E-03 %   1.764E-01 2.75E+03 1.05E+01 G  

K-40     N   1.0714E+01                                      4.57E+11             
1460.82 1.071E+01  (P 2.285E-01 4.62E+00 1.06E+01 G  

Pa-234   N  -3.2493E-02                                      1.63E+12             
131.30-3.249E-02 ?(  8.771E-02 1.67E+02 1.82E+01 G  
569.50-8.190E-04 %   1.547E-01 1.15E+04 9.30E+00 G  
946.00-3.133E-02 +   1.597E-01 3.16E+02 1.35E+01 G  
880.52 4.206E-03 %   1.676E-01 2.43E+03 1.05E+01 G  
883.24-1.587E-02 &   1.760E-01 6.81E+02 9.70E+00 G  

Pb-212   N   4.0291E-01                                      5.12E+12             
238.63 4.029E-01  (P 3.380E-02 8.25E+00 4.36E+01 G  
300.09 1.112E+00 + P 3.044E-01 2.40E+01 3.18E+00 G  

Pb-214   N   4.3187E-01                                      5.84E+05             
351.93 4.402E-01  (P 4.065E-02 9.75E+00 3.56E+01 G  
295.22 4.157E-01 @(P 6.561E-02 1.45E+01 1.84E+01 G  
242.00 5.505E-01 +   1.990E-01 2.78E+01 7.27E+00 G  

Ra-226   N   8.7155E-01                                      5.84E+05             
186.21 8.716E-01  (  3.230E-01 2.88E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   8.9334E-01                                      1.63E+12             
63.30 8.933E-01  (  9.838E-01 7.05E+01 3.75E+00 G  
92.59-4.181E-02 -   5.261E-01 7.67E+02 4.34E+00 G  

Tl-208   N   1.4484E-01                                      5.12E+12             
583.19 1.448E-01  (P 1.668E-02 1.25E+01 8.50E+01 G  
277.37-4.723E-02 - P 2.111E-01 3.10E+02 6.60E+00 G  
860.53 2.739E-01 +   9.307E-02 3.44E+01 1.24E+01 G  

U-235    N   5.7804E-02                                      2.57E+11             
143.77 4.521E-02 ?(  1.294E-01 1.77E+02 1.09E+01 G  
205.32 2.827E-01 &(  2.207E-01 5.19E+01 5.02E+00 G  
163.36-1.388E-01 &   2.780E-01 1.25E+02 5.08E+00 G  
185.72 4.042E-02 &(  2.224E-02 3.72E+01 5.70E+01 G  

Energy duplication    
93.35 3.675E-01 &   3.294E-01 5.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.56        88.        -2.    -0.001  1092.20  -1.420E-02   
Th-234      63.56        89.        20.     0.007   140.97   8.933E-01   
Th-234      92.59       165.        -2.    -0.001  1533.27  -4.181E-02   
U-235       93.35       116.        28.     0.010   115.21   3.675E-01   
Eu-152     119.78        61.        10.     0.004   229.66   2.178E-02   
Eu-154     123.47       108.        -7.    -0.002   457.70  -9.933E-03   
Pa-234     131.24       131.       -10.    -0.004   333.82  -3.249E-02   
U-235      143.65       106.         8.     0.003   354.18   4.521E-02   
U-235      164.25       104.       -12.    -0.004   249.93  -1.388E-01   
U-235      186.08        79.        38.     0.014    74.35   4.042E-02   
U-235      204.18        56.        22.     0.008   103.79   2.827E-01   
Eu-152     345.19        38.        -4.    -0.002   413.37  -1.412E-02   
Cs-137     661.92        29.         2.     0.001   791.44   3.145E-03   
Eu-154     724.89        34.        -5.    -0.002   329.44  -3.768E-02   
Eu-152     777.46        18.        -3.    -0.001   396.45  -3.701E-02   
Pa-234     884.04        19.        -1.     0.000  1362.24  -1.587E-02   
Pa-234     945.60        28.        -2.    -0.001   631.87  -3.133E-02   
Eu-152    1113.73        24.        -5.    -0.002   317.87  -6.678E-02   
Co-60     1174.13        14.         6.     0.002   209.61   1.144E-02   
Eu-154    1274.26        18.        -3.    -0.001   370.65  -2.105E-02   
Co-60     1332.21        18.        -2.    -0.001   625.53  -4.450E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4933E-01    4.4933E-01   1.2431E-01    1.2849E-01  4.877E-02
Am-241 #A   -1.4194E-02   -1.4196E-02   1.5504E-01    1.5505E-01  1.268E-01
Bi-212  C    3.4788E-01    3.4788E-01   3.8873E-01    3.8914E-01  2.646E-01
Bi-214       2.6965E-01    2.6966E-01   7.2107E-02    7.3118E-02  3.493E-02
Co-60  #A    3.4582E-03    3.4879E-03   7.3108E-03    7.3125E-03  2.232E-02
Cs-137 #A    3.1404E-03    3.1451E-03   2.4892E-02    2.4892E-02  2.017E-02
Eu-152 #A    4.4079E-03    4.4226E-03   1.0157E-02    1.0159E-02  4.676E-02
Eu-154 #A    3.5489E-04    3.5675E-04   1.8991E-01    1.8991E-01  1.564E-01
K-40         1.0714E+01    1.0714E+01   1.0210E+00    1.1538E+00  2.285E-01
Pa-234 #A   -3.2493E-02   -3.2493E-02   1.0847E-01    1.0877E-01  8.771E-02
Pb-212       4.0291E-01    4.0291E-01   6.7603E-02    7.3620E-02  3.380E-02
Pb-214       4.3186E-01    4.3187E-01   7.7766E-02    8.0345E-02  4.065E-02
Ra-226       8.7153E-01    8.7155E-01   5.0228E-01    5.0474E-01  3.230E-01
Th-234 #A    8.9334E-01    8.9334E-01   1.2593E+00    1.2621E+00  9.838E-01
Tl-208       1.4484E-01    1.4484E-01   3.7746E-02    3.8867E-02  1.668E-02
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U-235  #A    5.7804E-02    5.7804E-02   4.2977E-02    4.3120E-02  1.294E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.328E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3283849E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-003                Received:        04/23/13                      
Lab ID:          244801-003                    Prepared:        04/24/13 09:38                
Matrix:          Soil                          Analyzed:        05/17/13 11:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   334.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.07098 U        0.1737         0.1389            0.9    
Bismuth-212                          0.4900           0.4748         0.2639                   
Bismuth-214                          0.4032           0.08397        0.03849                  
Cesium-137                           0.006498 U       0.02367        0.01874           0.07   
Cobalt-60                           -0.005142 U       0.02473        0.01957           0.03   
Europium-152                         0.01183 U        0.06054        0.06006           0.1    
Europium-154                         0.0005928 U      0.001644       0.1564            0.2    
Lead-212                             0.3790           0.06733        0.03564                  
Lead-214                             0.5241           0.09074        0.04066                  
Potassium-40                        11.86             1.083          0.2550                   
Protactinium-234                     0.01040 U        0.1022         0.08358                  
Radium-226 (By Bismuth-214)          0.4032           0.08397        0.03849           0.2    
Thallium-208                         0.1693           0.03776        0.01402                  
Thorium-232 (By Actinium-228)        0.5182           0.1161         0.05359           0.9    
Thorium-234                          0.1260 U         1.505          1.233                    
Uranium-235                          0.04221 U        0.03931        0.1376            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244801-003                   Client ID : 12-PCT-324-003        

Seqnum : 1523197718005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130517_005                                Batch         : 197691                       Time      : 17-MAY-2013 11:27     

Cal    : 17-MAY-2013 07:29:53,29-APR-2013 08:26:15     Caldate       : 17-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 334.18 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.07098          0.1389       0.9      .17372           .1738            -0.0089     u        

Bismuth-212                         0.4900            0.2639                .47482           .47548           0.0052      u        

Bismuth-214                         0.4032            0.03849               .083969          .085902          -0.0082     u        

Cesium-137                          0.006498          0.01874      0.07     .023665          .023667          0.0036      u        

Cobalt-60                           -0.005142         0.01957      0.03     .024734          .024735          0.0057      u        

Europium-152                        0.01183           0.06006      0.1      .060543          .060546          0.00016     u        

Europium-154                        0.0005928         0.1564       0.2      .0016439         .0016442         0.0076      u        

Lead-212                            0.3790            0.03564               .067325          .072695          0.010       u        

Lead-214                            0.5241            0.04066               .09074           .093991          -0.016      u        

Potassium-40                        11.86             0.2550                1.0826           1.2352           -0.069      u        

Protactinium-234                    0.01040           0.08358               .10217           .10221           0.0066      u        

Radium-226 (By Bismuth-214)         0.4032            0.03849      0.2      .083969          .085902          -0.0082     u        

Thallium-208                        0.1693            0.01402               .03776           .039284          0.0027      u        

Thorium-232 (By Actinium-228)       0.5182            0.05359      0.9      .11613           .12203           0.0015      u        

Thorium-234                         0.1260            1.233                 1.5046           1.5046           -0.056      u        

Uranium-235                         0.04221           0.1376       0.18     .039313          .039396          0.016       u        

u=use  

Page 1 of 1                                                                                                           1523197718005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-003          
Sample Description: 244801-003, 197691 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130517_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 16:11           Live Time: 2700   sec

Acquisition Time: 5/17/2013 11:27:24        Real Time: 2704   sec
Analysis Time: 5/17/2013 12:12           Dead Time: 0.14   %

Analysis Quantity: 3.342E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.182E-01      1.161E-01      1.220E-01      5.359E-02
Am-241    #AB   -7.098E-02      1.737E-01      1.738E-01      1.389E-01
Bi-212    #      4.900E-01      4.748E-01      4.755E-01      2.639E-01
Bi-214    #      4.032E-01      8.397E-02      8.590E-02      3.849E-02
Co-60     #AB   -5.142E-03      2.473E-02      2.474E-02      1.957E-02
Cs-137    #AB    6.498E-03      2.367E-02      2.367E-02      1.874E-02
Eu-152    #AB    1.183E-02      6.054E-02      6.055E-02      6.006E-02
Eu-154    #AB    5.928E-04      1.644E-03      1.644E-03      1.564E-01
K-40             1.186E+01      1.083E+00      1.235E+00      2.550E-01
Pa-234    #AB    1.040E-02      1.022E-01      1.022E-01      8.358E-02
Pb-212           3.790E-01      6.733E-02      7.269E-02      3.564E-02
Pb-214           5.241E-01      9.074E-02      9.399E-02      4.066E-02
Ra-226    #      5.471E-01      4.657E-01      4.667E-01      3.468E-01
Th-234    #AB    1.260E-01      1.505E+00      1.505E+00      1.233E+00
Tl-208           1.693E-01      3.776E-02      3.928E-02      1.402E-02
U-235     #AB    4.221E-02      3.931E-02      3.940E-02      1.376E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.508E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

Sample description                                             
244801-003, 197691                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130517_005.An1

Acquisition information
Start time:                 5/17/2013 11:27:24
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3418E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3418E+02) = 

8.0876E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 16:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0332

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.79        3. 596.98   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.19       92.  21.52   1.11  2.765E-02
92.85       21.  79.29   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.208E-01 Ac228 
93.35   5.760  2.995E-01 U235  

92.85       21.  79.29   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  4.208E-01 Ac228 

123.03        6. 249.08   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
129.88        3. 491.24   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.00        9. 165.95   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.136E-02 U235  
160.97        1. 831.20   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.571E-02 U235  
185.78       29.  46.57   0.98  4.662E-02   185.72  57.000  3.230E-02 U235  

186.21   3.555  5.184E-01 Ra226 
185.72  57.000  3.230E-02 U235  

185.80       30.  42.56   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.471E-01 Ra226 

205.84       10. 143.77   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.347E-01 U235  

238.60      269.   7.37   1.03  4.202E-02   238.63  43.600  4.276E-01 Pb212 
241.95       72.  18.33   1.04  4.172E-02   242.00   7.268  7.070E-01 Pb214 
277.76       15.  74.56   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.20      119.  15.65   1.21  3.721E-02   295.22  18.414  5.029E-01 Pb214 
299.65       12.  71.64   1.10  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.31       81.  18.81   0.70  3.412E-02   338.32  11.400  6.046E-01 Ac228 
351.99      224.   8.35   0.94  3.324E-02   351.93  35.600  5.479E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.27      113.  11.15   1.17  2.357E-02   583.19  85.000  1.686E-01 Tl208 
609.26      152.   9.59   0.76  2.288E-02   609.31  45.490  4.032E-01 Bi214 
662.45        4. 182.09   1.43  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.38       17.  49.28   1.48  2.025E-02   727.33   6.650  3.740E-01 Bi212 

727.33   6.650  3.740E-01 Bi212 
780.88        1. 523.39   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.868E-01 Bi212 
860.43        2. 387.75   1.58  1.803E-02   860.53  12.400    PBC<MDA Tl208 
911.21       74.  13.33   1.31  1.732E-02   911.20  26.200  4.876E-01 Ac228 
965.54        2. 636.69   1.66  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.33       45.  23.78   0.88  1.658E-02   968.96  15.900  5.067E-01 Ac228 

1004.24        3. 191.90   1.69  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1112.29        3. 255.83   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       21.  35.82   1.76  1.494E-02  1120.29  14.910  2.862E-01 Bi214 
1407.87        2. 360.33   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.96      528.   4.40   1.75  1.219E-02  1460.82  10.550  1.185E+01 K40   
1621.20        6.  83.43   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  1.001E+00 Bi212 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.81    77.19       122.        92. 3.345E+03   43.04   1.113  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.79    59.17        92.       -11.    -0.004   244.76   0.843s
Th-234    251.28    62.79       123.         3.     0.001  1193.97   0.848s
Th-234    376.40    94.10       134.        -7.    -0.002   508.40   0.880s
U-235     373.41    93.35       133.        21.     0.008   158.58   0.880D
Ac-228    373.41    93.35       133.        21.     0.008   158.58   0.880D
Eu-154    492.01   123.03       111.         6.     0.002   498.17   0.912s
Pa-234    519.39   129.88       106.         3.     0.001   982.48   0.921s
U-235     575.80   144.00       107.         9.     0.003   331.89   0.935s
U-235     643.62   160.97        56.         1.     0.000  1662.39   0.955s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.79   185.78        75.        29.     0.011    93.14   0.979s
Ra-226    742.88   185.80        68.        30.     0.011    85.12   0.979s
U-235     822.96   205.84       102.        10.     0.004   287.53   0.999s
Pb-212    954.04   238.63        88.       234.     0.087    17.20   0.851 
Pb-214    967.18   241.92       121.        46.     0.017    73.03   1.037s
Tl-208   1110.46   277.76        57.        15.     0.006   149.12   1.073 
Pb-214   1179.95   295.15        71.       115.     0.043    30.89   1.241s
Pb-212   1197.92   299.65        50.        12.     0.005   143.28   1.095s
Ac-228   1352.46   338.31        51.        78.     0.029    37.62   0.700s
Pb-214   1407.16   351.99        48.       216.     0.080    16.70   0.942 
Pa-234   2273.56   568.69        28.        -4.    -0.001   385.14   1.347s
Tl-208   2331.83   583.27        16.       113.     0.042    22.30   1.169 
Bi-214   2435.76   609.26        33.       140.     0.052    19.18   0.761s
Cs-137   2648.48   662.45        24.         4.     0.001   364.18   1.426s
Eu-154   2892.12   723.38        36.        -4.    -0.002   409.81   1.476s
Bi-212   2908.15   727.38        26.        17.     0.006    98.56   1.480s
Eu-152   3107.71   777.28        31.        -8.    -0.003   212.18   1.521s
Bi-212   3122.11   780.88        24.         1.     0.000  1046.79   1.526s
Tl-208   3440.30   860.43        22.         2.     0.001   775.50   1.583s
Eu-154   3493.77   873.80        23.        -4.    -0.001   400.34   1.592s
Pa-234   3532.56   883.50        27.        -4.    -0.001   425.77   1.600s
Ac-228   3643.40   911.21        12.        74.     0.027    26.67   1.308 
Eu-152   3860.78   965.54        48.         2.     0.001  1273.38   1.658s
Ac-228   3875.93   969.33        17.        45.     0.017    47.55   0.878s
Eu-154   3980.76   995.54        23.        -5.    -0.002   312.26   1.680s
Eu-154   4015.60  1004.24        18.         3.     0.001   383.79   1.686s
Eu-152   4447.89  1112.29        26.         3.     0.001   511.67   1.757s
Bi-214   4480.58  1120.46        29.        21.     0.008    71.64   1.762s
Co-60    5331.58  1333.12        13.        -2.    -0.001   481.05   1.886s
Eu-152   5630.80  1407.87        14.         2.     0.001   720.67   1.925s
K-40     5843.30  1460.96        22.       509.     0.188     8.80   1.746 
Bi-212   6484.77  1621.20         8.         6.     0.002   166.87   2.022s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1821E-01                                      5.12E+12             
911.20 4.876E-01  (P 5.359E-02 1.33E+01 2.62E+01 G  
968.96 5.067E-01 @(  1.104E-01 2.38E+01 1.59E+01 G  
338.32 6.046E-01  (P 1.275E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 4.208E-01 ?   5.289E-01 7.93E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -7.0975E-02                                      1.58E+05             
59.54-7.098E-02 ?(  1.389E-01 1.22E+02 3.59E+01 G  

Bi-212   N   4.9000E-01                                      5.12E+12             
727.33 3.740E-01 ?(  2.639E-01 4.93E+01 6.65E+00 G  
785.37 1.868E-01 -   1.588E+00 5.23E+02 1.11E+00 G  

1620.74 1.001E+00 ?(  1.188E+00 8.34E+01 1.51E+00 G  

Bi-214   N   4.0320E-01                                      5.84E+05             
609.31 4.032E-01  (P 3.849E-02 9.59E+00 4.55E+01 G  

1120.29 2.862E-01 - P 1.691E-01 3.58E+01 1.49E+01 G  
1764.49-5.737E-02 % P 2.139E-01 1.00E+03 1.53E+01 G  

Co-60    T  -5.1417E-03                                      1.93E+03             
1332.49-5.142E-03 ?(  1.957E-02 2.41E+02 1.00E+02 G  
1173.23-4.737E-04 %   2.354E-02 3.02E+03 9.98E+01 G  

Cs-137   I   6.4983E-03                                      1.10E+04             
661.66 6.498E-03 ?(  1.874E-02 1.82E+02 8.50E+01 G  

Eu-152   I   1.1833E-02                                      4.94E+03             
344.28 0.000E+00 ?(  6.006E-02 1.00E+03 2.66E+01 G  
121.78 0.000E+00 ?(  5.817E-02 1.00E+03 2.84E+01 G  
778.90-9.475E-02 &   1.560E-01 1.06E+02 1.30E+01 G  
964.08 1.932E-02 ?(  2.011E-01 6.37E+02 1.45E+01 G  

1112.08 4.361E-02 ?(  1.789E-01 2.56E+02 1.34E+01 G  
1408.01 1.740E-02 &(  1.007E-01 3.60E+02 2.09E+01 G  

Eu-154   I   5.9284E-04                                      3.14E+03             
873.18-4.918E-02 ?(  1.564E-01 2.00E+02 1.22E+01 G  
123.07 9.802E-03 &   3.969E-02 2.49E+02 4.04E+01 G  

1274.43-5.263E-04 &   7.077E-02 8.17E+03 3.49E+01 G  
723.30-3.161E-02 &   1.037E-01 2.05E+02 2.00E+01 G  

1004.72 3.451E-02 ?(  1.045E-01 1.92E+02 1.79E+01 G  
996.25-8.033E-02 +   1.971E-01 1.56E+02 1.05E+01 G  

K-40     N   1.1855E+01                                      4.57E+11             
1460.82 1.185E+01  (P 2.550E-01 4.40E+00 1.06E+01 G  

Pa-234   N   1.0399E-02                                      1.63E+12             
131.30 1.040E-02 ?(  8.358E-02 4.91E+02 1.82E+01 G  
569.50-5.368E-02 +   1.645E-01 1.93E+02 9.30E+00 G  
946.00-4.376E-03 %   1.363E-01 1.90E+03 1.35E+01 G  
880.52 5.627E-04 %   1.713E-01 1.85E+04 1.05E+01 G  
883.24-6.179E-02 +   2.099E-01 2.13E+02 9.70E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.7898E-01                                      5.12E+12             
238.63 3.833E-01  (P 3.564E-02 8.60E+00 4.36E+01 G  
300.09 3.196E-01 ?(P 4.195E-01 7.16E+01 3.18E+00 G  

Pb-214   N   5.2411E-01                                      5.84E+05             
351.93 5.479E-01  (P 4.066E-02 8.35E+00 3.56E+01 G  
295.22 5.042E-01 @(P 8.563E-02 1.54E+01 1.84E+01 G  
242.00 4.580E-01 ?(P 2.527E-01 3.65E+01 7.27E+00 G  

Ra-226   N   5.4708E-01                                      5.84E+05             
186.21 5.471E-01 ?(  3.468E-01 4.26E+01 3.56E+00 G  

Th-234   N   1.2601E-01                                      1.63E+12             
63.30 1.260E-01 ?(  1.233E+00 5.97E+02 3.75E+00 G  
92.59-1.221E-01 +   5.052E-01 2.54E+02 4.34E+00 G  

Tl-208   N   1.6934E-01                                      5.12E+12             
583.19 1.686E-01  (  1.402E-02 1.11E+01 8.50E+01 G  
277.37 1.786E-01  (  2.060E-01 7.46E+01 6.60E+00 G  
860.53 2.363E-02 &   1.481E-01 3.88E+02 1.24E+01 G  

U-235    N   4.2208E-02                                      2.57E+11             
143.77 5.136E-02 ?(  1.376E-01 1.66E+02 1.09E+01 G  
205.32 1.347E-01 ?(  3.114E-01 1.44E+02 5.02E+00 G  
163.36 1.571E-02 &   2.139E-01 8.31E+02 5.08E+00 G  
185.72 3.230E-02 ?(  2.270E-02 4.66E+01 5.70E+01 G  

Energy duplication    
93.35 2.995E-01 ?   3.765E-01 7.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.17        92.       -11.    -0.004   244.76  -7.098E-02   
Th-234      62.79       123.         3.     0.001  1193.97   1.260E-01   
Th-234      94.10       134.        -7.    -0.002   508.40  -1.221E-01   
U-235       93.35       133.        21.     0.008   158.58   2.995E-01   
Eu-154     123.03       111.         6.     0.002   498.17   9.802E-03   
Pa-234     129.88       106.         3.     0.001   982.48   1.040E-02   
U-235      144.00       107.         9.     0.003   331.89   5.136E-02   
U-235      160.97        56.         1.     0.000  1662.39   1.571E-02   
U-235      185.78        75.        29.     0.011    93.14   3.230E-02   
Ra-226     185.80        68.        30.     0.011    85.12   5.471E-01   
U-235      205.84       102.        10.     0.004   287.53   1.347E-01   
Pa-234     568.69        28.        -4.    -0.001   385.14  -5.368E-02   
Cs-137     662.45        24.         4.     0.001   364.18   6.498E-03   
Eu-154     723.38        36.        -4.    -0.002   409.81  -3.161E-02   
Bi-212     727.38        26.        17.     0.006    98.56   3.740E-01   
Eu-152     777.28        31.        -8.    -0.003   212.18  -9.475E-02   
Bi-212     780.88        24.         1.     0.000  1046.79   1.868E-01   
Eu-154     873.80        23.        -4.    -0.001   400.34  -4.918E-02   
Pa-234     883.50        27.        -4.    -0.001   425.77  -6.179E-02   
Eu-152     965.54        48.         2.     0.001  1273.38   1.932E-02   
Eu-154     995.54        23.        -5.    -0.002   312.26  -8.033E-02   
Eu-154    1004.24        18.         3.     0.001   383.79   3.451E-02   
Eu-152    1112.29        26.         3.     0.001   511.67   4.361E-02   
Co-60     1333.12        13.        -2.    -0.001   481.05  -5.142E-03   
Eu-152    1407.87        14.         2.     0.001   720.67   1.740E-02   
Bi-212    1621.20         8.         6.     0.002   166.87   1.001E+00   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:12:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1821E-01    5.1821E-01   1.1613E-01    1.2203E-01  5.359E-02
Am-241 #A   -7.0968E-02   -7.0975E-02   1.7372E-01    1.7380E-01  1.389E-01
Bi-212 #     4.9000E-01    4.9000E-01   4.7482E-01    4.7548E-01  2.639E-01
Bi-214 #     4.0318E-01    4.0320E-01   8.3969E-02    8.5902E-02  3.849E-02
Co-60  #A   -5.0978E-03   -5.1417E-03   2.4734E-02    2.4735E-02  1.957E-02
Cs-137 #A    6.4885E-03    6.4983E-03   2.3665E-02    2.3667E-02  1.874E-02
Eu-152 #A    1.1793E-02    1.1833E-02   6.0543E-02    6.0546E-02  6.006E-02
Eu-154 #A    5.8973E-04    5.9284E-04   1.6439E-03    1.6442E-03  1.564E-01
K-40         1.1855E+01    1.1855E+01   1.0826E+00    1.2352E+00  2.550E-01
Pa-234 #A    1.0399E-02    1.0399E-02   1.0217E-01    1.0221E-01  8.358E-02
Pb-212       3.7898E-01    3.7898E-01   6.7325E-02    7.2695E-02  3.564E-02
Pb-214       5.2409E-01    5.2411E-01   9.0740E-02    9.3991E-02  4.066E-02
Ra-226 #     5.4706E-01    5.4708E-01   4.6568E-01    4.6672E-01  3.468E-01
Th-234 #A    1.2601E-01    1.2601E-01   1.5046E+00    1.5046E+00  1.233E+00
Tl-208       1.6934E-01    1.6934E-01   3.7760E-02    3.9284E-02  1.402E-02
U-235  #A    4.2208E-02    4.2208E-02   3.9313E-02    3.9396E-02  1.376E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.385E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3848742E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-004                Received:        04/23/13                      
Lab ID:          244801-004                    Prepared:        04/24/13 09:45                
Matrix:          Soil                          Analyzed:        05/17/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.49 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05597 U        0.1810         0.1462            0.9     
Bismuth-212                          0.7600           0.4560         0.2595                    
Bismuth-214                          0.5700           0.1051         0.04626                   
Cesium-137                          -0.007393 U       0.02565        0.02038           0.07    
Cobalt-60                           -0.003272 U       0.02725        0.02201           0.03    
Europium-152                         0.05146          0.07011        0.05122           0.1     
Europium-154                         0.02575 U        0.05056        0.1291            0.2     
Lead-212                             0.5760           0.07641        0.03679                   
Lead-214                             0.7409           0.08801        0.03196                   
Potassium-40                        10.33             1.013          0.2491                    
Protactinium-234                     0.04366 U        0.09371        0.08746                   
Radium-226 (By Bismuth-214)          0.5700           0.1051         0.04626           0.2     
Thallium-208                         0.2137           0.04733        0.01980                   
Thorium-232 (By Actinium-228)        0.7492           0.1329         0.07855           0.9     
Thorium-234                          0.8623 U         0.5143         1.244                     
Uranium-235                          0.07981 U        0.03586        0.1366            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-004                   Client ID : 12-PCT-324-004        

Seqnum : 1533197737004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130517_004                                Batch         : 197691                       Time      : 17-MAY-2013 11:28     

Cal    : 17-MAY-2013 07:49:37,05-MAR-2013 18:53:13     Caldate       : 17-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.49 g                     Live Time : 2700 sec              

Dead Time : 0.36 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.05597           0.1462       0.9      .18104           .18108           -0.0089     u        

Bismuth-212                         0.7600            0.2595                .45601           .45767           0.0052      u        

Bismuth-214                         0.5700            0.04626               .10513           .10821           -0.0082     u        

Cesium-137                          -0.007393         0.02038      0.07     .02565           .025652          0.0036      u        

Cobalt-60                           -0.003272         0.02201      0.03     .027252          .027252          0.0057      u        

Europium-152                        0.05146           0.05122      0.1      .070106          .07015           0.00016     u        

Europium-154                        0.02575           0.1291       0.2      .050563          .050581          0.0076      u        

Lead-212                            0.5760            0.03679               .07641           .087035          0.010       u        

Lead-214                            0.7409            0.03196               .088006          .09458           -0.016      u        

Potassium-40                        10.33             0.2491                1.0133           1.138            -0.069      u        

Protactinium-234                    0.04366           0.08746               .093706          .094332          0.0066      u        

Radium-226 (By Bismuth-214)         0.5700            0.04626      0.2      .10513           .10821           -0.0082     u        

Thallium-208                        0.2137            0.01980               .047328          .049263          0.0027      u        

Thorium-232 (By Actinium-228)       0.7492            0.07855      0.9      .13294           .14356           0.0015      u        

Thorium-234                         0.8623            1.244                 .51428           .52069           -0.056      u        

Uranium-235                         0.07981           0.1366       0.18     .03586           .036186          0.016       u        

u=use  

Page 1 of 1                                                                                                           1533197737004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-004          
Sample Description: 244801-004, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130517_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:17           Live Time: 2700   sec

Acquisition Time: 5/17/2013 11:28:11        Real Time: 2710   sec
Analysis Time: 5/17/2013 12:13           Dead Time: 0.36   %

Analysis Quantity: 3.475E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.492E-01      1.329E-01      1.436E-01      7.855E-02
Am-241    #AB    5.597E-02      1.810E-01      1.811E-01      1.462E-01
Bi-212           7.600E-01      4.560E-01      4.577E-01      2.595E-01
Bi-214           5.700E-01      1.051E-01      1.082E-01      4.626E-02
Co-60     #AB   -3.272E-03      2.725E-02      2.725E-02      2.201E-02
Cs-137    #AB   -7.393E-03      2.565E-02      2.565E-02      2.038E-02
Eu-152    #      5.146E-02      7.011E-02      7.015E-02      5.122E-02
Eu-154    #AB    2.575E-02      5.056E-02      5.058E-02      1.291E-01
K-40             1.033E+01      1.013E+00      1.138E+00      2.491E-01
Pa-234    #AB    4.366E-02      9.371E-02      9.433E-02      8.746E-02
Pb-212           5.760E-01      7.641E-02      8.704E-02      3.679E-02
Pb-214           7.409E-01      8.801E-02      9.458E-02      3.196E-02
Ra-226    #      1.519E+00      6.513E-01      6.571E-01      4.028E-01
Th-234    #AB    8.623E-01      5.143E-01      5.207E-01      1.244E+00
Tl-208           2.137E-01      4.733E-02      4.926E-02      1.980E-02
U-235     #AB    7.981E-02      3.586E-02      3.619E-02      1.366E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.658E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:13:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

Sample description                                             
244801-004, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130517_004.An1

Acquisition information
Start time:                 5/17/2013 11:28:11
Live time:               2700
Real time:               2710
Dead time:                  0.36 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4749E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4749E+02) = 

7.7778E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:13:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0896

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.58       10. 161.73   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.45       14. 125.97   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.133E-01 Th234 
74.82       76.  25.16   0.82  2.756E-02
77.05      171.  12.02   0.82  2.926E-02
92.97       61.  29.69   0.84  3.918E-02    92.59   4.343  1.031E+00 Th234 

93.35   4.100  1.081E+00 Ac228 
93.35   5.760  7.698E-01 U235  
92.59   4.343  1.031E+00 Th234 
93.35   5.760  7.698E-01 U235  

122.57       16.  98.19   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
129.20       24.  47.87   0.49  4.941E-02
131.45        5. 341.77   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  1.567E-02 Pa234 
163.22       15. 106.34   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.742E-01 U235  
185.94       91.  21.45   0.70  4.853E-02   185.72  57.000  9.462E-02 U235  

186.21   3.555  1.518E+00 Ra226 
185.72  57.000  9.462E-02 U235  

204.99       20.  71.71   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.417E-01 U235  

238.69      383.   6.56   0.82  4.347E-02   238.63  43.600  5.760E-01 Pb212 
242.09       94.  20.60   1.19  4.315E-02   242.00   7.268  8.654E-01 Pb214 
277.29       27.  41.25   0.75  3.983E-02   277.37   6.600  2.949E-01 Tl208 
295.20      183.   9.89   1.26  3.830E-02   295.22  18.414  7.333E-01 Pb214 
300.07       42.  25.66   0.67  3.789E-02   300.09   3.180  1.004E+00 Pb212 
338.34       97.  15.54   1.02  3.500E-02   338.32  11.400  7.017E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:13:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.04        7. 143.40   1.08  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.85      318.   6.23   1.15  3.408E-02   351.93  35.600  7.448E-01 Pb214 
570.11        8. 107.32   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  9.843E-02 Pa234 
583.21      155.  10.78   0.99  2.394E-02   583.19  85.000  2.137E-01 Tl208 
609.32      216.   8.91   1.09  2.322E-02   609.31  45.490  5.700E-01 Bi214 
727.17       30.  27.61   1.42  2.051E-02   727.33   6.650  6.428E-01 Bi212 
785.77       11.  65.76   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.85       13.  70.68   1.54  1.823E-02   860.53  12.400    PBC<MDA Tl208 
872.90        3. 221.14   1.55  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.25      122.  12.14   1.04  1.750E-02   911.20  26.200  7.677E-01 Ac228 
968.97       70.  17.87   0.39  1.675E-02   968.96  15.900  7.528E-01 Ac228 
995.84        1. 987.31   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.87        6. 112.14   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.33       59.  19.48   1.36  1.507E-02  1120.29  14.910  7.614E-01 Bi214 
1276.70        2. 341.01   1.88  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.02        8.  68.12   1.99  1.266E-02  1408.01  20.850  8.844E-02 Eu152 
1460.81      480.   4.75   1.29  1.229E-02  1460.82  10.550  1.033E+01 K40   
1620.83        3. 150.08   2.15  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.43       61.  12.40   0.43  1.048E-02  1764.49  15.310  1.097E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.48    74.81       164.        56. 2.035E+03   71.33   0.554  -      s 
308.39    77.04       164.       142. 4.860E+03   32.04   0.805  -        
516.87   129.20        60.        24. 4.857E+02  100.00   0.487 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.60    59.58       125.        10.     0.004   323.45   0.807s
Th-234    254.04    63.45       153.        14.     0.005   251.94   0.810s
Th-234    371.96    92.95       147.        63.     0.023    59.64   0.839 
Ac-228    373.57    93.35        98.        64.     0.024    51.24   0.838D
U-235     373.57    93.35       131.        63.     0.023    57.39   0.839D
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    490.35   122.57       118.        16.     0.006   196.38   0.868s
Pa-234    525.84   131.45       139.         5.     0.002   683.55   0.876s
U-235     581.45   145.36       125.        -8.    -0.003   392.71   0.888s
U-235     652.83   163.22       126.        15.     0.006   212.68   0.906s
U-235     743.84   185.99       113.        78.     0.029    44.93   0.928s
Ra-226    743.66   185.94       107.        91.     0.034    42.89   0.700s
U-235     819.80   204.99        90.        20.     0.007   143.43   0.946s
Pb-212    954.52   238.69       108.       379.     0.140    13.11   0.823 
Pb-214    968.09   242.09       101.        94.     0.035    41.19   1.193s
Tl-208   1108.82   277.29        46.        27.     0.010    82.49   0.753s
Pb-214   1180.44   295.20        53.       179.     0.066    19.77   1.263s
Pb-212   1199.88   300.07        35.        42.     0.016    51.32   0.668s
Ac-228   1352.89   338.34        47.        97.     0.036    31.09   1.021 
Eu-152   1375.67   344.04        49.         7.     0.003   286.79   1.077s
Pb-214   1406.91   351.85        33.       314.     0.116    12.46   1.151 
Pa-234   2279.58   570.11        31.         8.     0.003   214.63   1.282s
Tl-208   2331.97   583.21        36.       151.     0.056    21.56   0.987 
Bi-214   2436.38   609.32        53.       209.     0.077    17.81   1.089 
Cs-137   2644.60   661.39        32.        -5.    -0.002   346.94   1.365s
Bi-212   2907.67   727.17        28.        30.     0.011    55.21   1.422s
Eu-152   3111.68   778.18        22.        -2.    -0.001   756.26   1.467s
Bi-212   3142.05   785.77        24.        11.     0.004   131.52   1.473 
Tl-208   3442.37   860.85        33.        13.     0.005   141.36   1.538s
Eu-154   3490.55   872.90        18.         3.     0.001   442.27   1.548s
Ac-228   3643.96   911.25        29.       122.     0.045    24.28   1.044s
Pa-234   3772.64   943.42        16.        -4.    -0.001   310.82   1.610s
Ac-228   3874.84   968.97        22.        70.     0.026    35.74   0.394s
Eu-154   3982.34   995.84        20.         1.     0.000  1974.62   1.653s
Eu-154   4018.48  1004.87        23.         6.     0.002   224.28   1.660s
Bi-214   4480.39  1120.33        20.        59.     0.022    38.96   1.362 
Eu-154   5106.08  1276.70        13.         2.     0.001   682.03   1.880s
Co-60    5327.19  1331.96        18.        -1.    -0.001   832.94   1.926s
Eu-152   5631.61  1408.02        11.         8.     0.003   136.24   1.985s
K-40     5842.87  1460.81        23.       465.     0.172     9.50   1.294s
Bi-212   6483.39  1620.83         7.         3.     0.001   300.17   2.148s
Bi-214   7058.23  1764.43         4.        61.     0.023    24.81   0.428s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:13:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4922E-01                                      5.12E+12             
911.20 7.677E-01  (  7.855E-02 1.21E+01 2.62E+01 G  
968.96 7.528E-01  (  1.193E-01 1.79E+01 1.59E+01 G  
338.32 7.017E-01  (  1.151E-01 1.55E+01 1.14E+01 G  

Energy duplication    
93.35 1.144E+00 +   4.114E-01 2.56E+01 4.10E+00 XA 

Am-241   I   5.5970E-02                                      1.58E+05             
59.54 5.597E-02 ?(  1.462E-01 1.62E+02 3.59E+01 G  

Bi-212   N   7.5996E-01                                      5.12E+12             
727.33 6.428E-01 ?(P 2.595E-01 2.76E+01 6.65E+00 G  
785.37 1.462E+00  (P 1.511E+00 6.58E+01 1.11E+00 G  

1620.74 4.681E-01 -   1.061E+00 1.50E+02 1.51E+00 G  

Bi-214   N   5.7002E-01                                      5.84E+05             
609.31 5.700E-01  (P 4.626E-02 8.91E+00 4.55E+01 G  

1120.29 7.614E-01 +   1.322E-01 1.95E+01 1.49E+01 G  
1764.49 1.097E+00 + P 8.234E-02 1.24E+01 1.53E+01 G  

Co-60    T  -3.2718E-03                                      1.93E+03             
1332.49-3.272E-03 ?(  2.201E-02 4.16E+02 1.00E+02 G  
1173.23-4.992E-04 %   1.991E-02 2.43E+03 9.98E+01 G  

Cs-137   I  -7.3932E-03                                      1.10E+04             
661.66-7.393E-03 ?(  2.038E-02 1.73E+02 8.50E+01 G  

Eu-152   I   5.1457E-02                                      4.94E+03             
344.28 2.246E-02 ?(  5.122E-02 1.43E+02 2.66E+01 G  
121.78 0.000E+00 -   5.823E-02 1.00E+03 2.84E+01 G  
778.90-2.059E-02 +   1.257E-01 3.78E+02 1.30E+01 G  
964.08-6.916E-03 %   2.354E-01 2.07E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.960E-01 1.00E+03 1.34E+01 G  
1408.01 8.844E-02 ?(  8.499E-02 6.81E+01 2.09E+01 G  

Eu-154   I   2.5748E-02                                      3.14E+03             
873.18 3.681E-02 &(  1.291E-01 2.21E+02 1.22E+01 G  
123.07 2.386E-02 &(  3.734E-02 9.82E+01 4.04E+01 G  

1274.43 9.249E-03 ?(  5.048E-02 3.41E+02 3.49E+01 G  
723.30 3.584E-04 %   8.589E-02 1.46E+04 2.00E+01 G  

1004.72 6.354E-02 ?(  1.098E-01 1.12E+02 1.79E+01 G  
996.25 1.075E-02 ?(  1.735E-01 9.87E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:13:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0328E+01                                      4.57E+11             
1460.82 1.033E+01  (P 2.491E-01 4.75E+00 1.06E+01 G  

Pa-234   N   4.3658E-02                                      1.63E+12             
131.30 1.567E-02 &(  8.746E-02 3.42E+02 1.82E+01 G  
569.50 9.843E-02 ?(  1.640E-01 1.07E+02 9.30E+00 G  
946.00-4.856E-02 +   1.175E-01 1.55E+02 1.35E+01 G  
880.52 5.096E-03 %   1.801E-01 2.15E+03 1.05E+01 G  
883.24-2.002E-03 %   2.017E-01 6.12E+03 9.70E+00 G  

Pb-212   N   5.7599E-01                                      5.12E+12             
238.63 5.760E-01  (P 3.679E-02 6.56E+00 4.36E+01 G  
300.09 1.004E+00 + P 3.295E-01 2.57E+01 3.18E+00 G  

Pb-214   N   7.4087E-01                                      5.84E+05             
351.93 7.448E-01  (P 3.196E-02 6.23E+00 3.56E+01 G  
295.22 7.333E-01  (P 6.897E-02 9.89E+00 1.84E+01 G  
242.00 8.654E-01 +   2.149E-01 2.06E+01 7.27E+00 G  

Ra-226   N   1.5185E+00                                      5.84E+05             
186.21 1.518E+00 @(  4.028E-01 2.14E+01 3.56E+00 G  

Th-234   N   8.6225E-01                                      1.63E+12             
63.30 6.133E-01 &(  1.244E+00 1.26E+02 3.75E+00 G  
92.59 1.077E+00  (  4.800E-01 2.98E+01 4.34E+00 G  

Tl-208   N   2.1365E-01                                      5.12E+12             
583.19 2.137E-01  (P 1.980E-02 1.08E+01 8.50E+01 G  
277.37 2.949E-01 + P 1.733E-01 4.12E+01 6.60E+00 G  
860.53 1.605E-01 -   1.714E-01 7.07E+01 1.24E+01 G  

U-235    N   7.9809E-02                                      2.57E+11             
143.77-4.290E-02 ?(  1.366E-01 1.96E+02 1.09E+01 G  
205.32 2.417E-01 &(  2.711E-01 7.17E+01 5.02E+00 G  
163.36 1.742E-01 &(  2.963E-01 1.06E+02 5.08E+00 G  
185.72 8.069E-02  (  2.577E-02 2.25E+01 5.70E+01 G  

Energy duplication    
93.35 7.971E-01     3.384E-01 2.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.58       125.        10.     0.004   323.45   5.597E-02   
Th-234      63.45       153.        14.     0.005   251.94   6.133E-01   
Th-234      92.95       147.        63.     0.023    59.64   1.077E+00   
U-235       93.35       131.        63.     0.023    57.39   7.971E-01   
Eu-154     122.57       118.        16.     0.006   196.38   2.386E-02   
Pa-234     131.45       139.         5.     0.002   683.55   1.567E-02   
U-235      145.36       125.        -8.    -0.003   392.71  -4.290E-02   
U-235      163.22       126.        15.     0.006   212.68   1.742E-01   
U-235      185.99       113.        78.     0.029    44.93   8.069E-02   
U-235      204.99        90.        20.     0.007   143.43   2.417E-01   
Eu-152     344.04        49.         7.     0.003   286.79   2.246E-02   
Pa-234     570.11        31.         8.     0.003   214.63   9.843E-02   
Cs-137     661.39        32.        -5.    -0.002   346.94  -7.393E-03   
Eu-152     778.18        22.        -2.    -0.001   756.26  -2.059E-02   
Eu-154     872.90        18.         3.     0.001   442.27   3.681E-02   
Pa-234     943.42        16.        -4.    -0.001   310.82  -4.856E-02   
Eu-154     995.84        20.         1.     0.000  1974.62   1.075E-02   
Eu-154    1004.87        23.         6.     0.002   224.28   6.354E-02   
Eu-154    1276.70        13.         2.     0.001   682.03   9.249E-03   
Co-60     1331.96        18.        -1.    -0.001   832.94  -3.272E-03   
Eu-152    1408.02        11.         8.     0.003   136.24   8.844E-02   

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_004.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4922E-01    7.4922E-01   1.3294E-01    1.4356E-01  7.855E-02
Am-241 #A    5.5964E-02    5.5970E-02   1.8104E-01    1.8108E-01  1.462E-01
Bi-212       7.5996E-01    7.5996E-01   4.5601E-01    4.5767E-01  2.595E-01
Bi-214       5.7000E-01    5.7002E-01   1.0513E-01    1.0821E-01  4.626E-02
Co-60  #A   -3.2438E-03   -3.2718E-03   2.7252E-02    2.7252E-02  2.201E-02
Cs-137 #A   -7.3821E-03   -7.3932E-03   2.5650E-02    2.5652E-02  2.038E-02
Eu-152 #C    5.1285E-02    5.1457E-02   7.0106E-02    7.0150E-02  5.122E-02
Eu-154 #A    2.5613E-02    2.5748E-02   5.0563E-02    5.0581E-02  1.291E-01
K-40         1.0328E+01    1.0328E+01   1.0133E+00    1.1380E+00  2.491E-01
Pa-234 #A    4.3658E-02    4.3658E-02   9.3706E-02    9.4332E-02  8.746E-02
Pb-212       5.7599E-01    5.7599E-01   7.6410E-02    8.7035E-02  3.679E-02
Pb-214       7.4085E-01    7.4087E-01   8.8006E-02    9.4580E-02  3.196E-02
Ra-226 #     1.5184E+00    1.5185E+00   6.5133E-01    6.5708E-01  4.028E-01
Th-234 #A    8.6225E-01    8.6225E-01   5.1428E-01    5.2069E-01  1.244E+00
Tl-208       2.1365E-01    2.1365E-01   4.7328E-02    4.9263E-02  1.980E-02
U-235  #A    7.9809E-02    7.9809E-02   3.5860E-02    3.6186E-02  1.366E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.546E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.5455859E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-005                Received:        04/23/13                      
Lab ID:          244801-005                    Prepared:        04/24/13 09:51                
Matrix:          Soil                          Analyzed:        05/17/13 12:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:10                                                               

Analyte                 Result          Uncert           MDA         Project MDA  
Americium-241                        0.1125 U        0.1487          0.1155            0.9    
Bismuth-212                          0.8565          0.4640          0.2098                   
Bismuth-214                          0.4945          0.09764         0.04339                  
Cesium-137                          -0.01264 U       0.02921         0.02291           0.07   
Cobalt-60                            0 U             0.008902        0.01949           0.03   
Europium-152                         0.02983 U       0.08753         0.05777           0.1    
Europium-154                         0.03230 U       0.05980         0.1401            0.2    
Lead-212                             0.5603          0.07484         0.03517                  
Lead-214                             0.6085          0.1028          0.05223                  
Potassium-40                        11.35            1.049           0.2534                   
Protactinium-234                    -0.05750 U       0.1150          0.09196                  
Radium-226 (By Bismuth-214)          0.4945          0.09764         0.04339           0.2    
Thallium-208                         0.1882          0.04445         0.01938                  
Thorium-232 (By Actinium-228)        0.6510          0.1271          0.05563           0.9    
Thorium-234                          0 U             1.184           1.142                    
Uranium-235                          0.04613 U       0.03256         0.1630            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-005                   Client ID : 12-PCT-324-005        

Seqnum : 1513197714006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130517_006                                Batch         : 197691                       Time      : 17-MAY-2013 12:28     

Cal    : 17-MAY-2013 07:25:30,09-JAN-2013 12:22:14     Caldate       : 17-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336.6 g                      Live Time : 2700 sec              

Dead Time : 0.35 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1125            0.1155       0.9      .14873           .14896           -0.0089     u        

Bismuth-212                         0.8565            0.2098                .46399           .46606           0.0052      u        

Bismuth-214                         0.4945            0.04339               .097636          .10019           -0.0082     u        

Cesium-137                          -0.01264          0.02291      0.07     .029214          .02922           0.0036      u        

Cobalt-60                           0                 0.01949      0.03     .0089024         .0089024         0.0057      u        

Europium-152                        0.02983           0.05777      0.1      .087527          .087544          0.00016     u        

Europium-154                        0.03230           0.1401       0.2      .059803          .059827          0.0076      u        

Lead-212                            0.5603            0.03517               .074838          .088019          0.010       u        

Lead-214                            0.6085            0.05223               .10282           .10826           -0.016      u        

Potassium-40                        11.35             0.2534                1.0488           1.1938           -0.069      u        

Protactinium-234                    -0.05750          0.09196               .11498           .11587           0.0066      u        

Radium-226 (By Bismuth-214)         0.4945            0.04339      0.2      .097636          .10019           -0.0082     u        

Thallium-208                        0.1882            0.01938               .044452          .046083          0.0027      u        

Thorium-232 (By Actinium-228)       0.6510            0.05563      0.9      .12712           .13559           0.0015      u        

Thorium-234                         0                 1.142                 1.1838           1.1838           -0.056      u        

Uranium-235                         0.04613           0.1630       0.18     .032564          .032699          0.016       u        

u=use  

Page 1 of 1                                                                                                           1513197714006.1

121 of 552



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-005          
Sample Description: 244801-005, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130517_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:10           Live Time: 2700   sec

Acquisition Time: 5/17/2013 12:28:44        Real Time: 2709   sec
Analysis Time: 5/17/2013 13:14           Dead Time: 0.35   %

Analysis Quantity: 3.366E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.510E-01      1.271E-01      1.356E-01      5.563E-02
Am-241    #AB    1.125E-01      1.487E-01      1.490E-01      1.155E-01
Bi-212           8.565E-01      4.640E-01      4.661E-01      2.098E-01
Bi-214           4.945E-01      9.764E-02      1.002E-01      4.339E-02
Co-60     #AB    0.000E+00      8.902E-03      8.902E-03      1.949E-02
Cs-137    #AB   -1.264E-02      2.921E-02      2.922E-02      2.291E-02
Eu-152    #AB    2.983E-02      8.753E-02      8.754E-02      5.777E-02
Eu-154    #AB    3.230E-02      5.980E-02      5.983E-02      1.401E-01
K-40             1.135E+01      1.049E+00      1.194E+00      2.534E-01
Pa-234    #AB   -5.750E-02      1.150E-01      1.159E-01      9.196E-02
Pb-212           5.603E-01      7.484E-02      8.802E-02      3.517E-02
Pb-214           6.085E-01      1.028E-01      1.083E-01      5.223E-02
Ra-226           9.695E-01      6.196E-01      6.230E-01      4.230E-01
Th-234    #AB    0.000E+00      1.184E+00      1.184E+00      1.142E+00
Tl-208           1.882E-01      4.445E-02      4.608E-02      1.938E-02
U-235     #AB    4.613E-02      3.256E-02      3.270E-02      1.630E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.589E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_006.An1               

Sample description                                             
244801-005, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130517_006.An1

Acquisition information
Start time:                 5/17/2013 12:28:44
Live time:               2700
Real time:               2709
Dead time:                  0.35 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3660E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3660E+02) = 

8.0294E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1102

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.76       21.  66.10   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.81       90.  19.97   0.86  2.837E-02
77.26      148.  12.72   0.86  3.020E-02
93.01       46.  40.09   0.87  3.990E-02    92.59   4.343  8.008E-01 Th234 

93.35   4.100  8.404E-01 Ac228 
93.35   5.760  5.982E-01 U235  
92.59   4.343  8.008E-01 Th234 
93.35   5.760  5.982E-01 U235  

93.15       42.  42.02   0.36  3.990E-02    93.35   4.100  7.708E-01 Ac228 
93.35   5.760  5.487E-01 U235  

123.25       18.  92.59   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
129.22       25.  53.52   0.66  4.937E-02
165.01       10. 124.22   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.146E-01 U235  
185.88       52.  35.29   0.97  4.819E-02   185.72  57.000  5.655E-02 U235  

186.21   3.555  9.075E-01 Ra226 
185.72  57.000  5.655E-02 U235  

185.91       56.  31.95   0.91  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.695E-01 Ra226 

238.64      375.   6.05   1.02  4.318E-02   238.63  43.600  5.830E-01 Pb212 
241.92       59.  26.01   1.02  4.286E-02   242.00   7.268  5.425E-01 Pb214 
295.15      139.  13.78   1.26  3.814E-02   295.22  18.414  5.674E-01 Pb214 
300.18       21.  60.14   0.58  3.774E-02   300.09   3.180  5.160E-01 Pb212 
338.46       89.  18.09   0.85  3.494E-02   338.32  11.400  6.653E-01 Ac228 
351.78      262.   8.80   1.00  3.405E-02   351.93  35.600  6.297E-01 Pb214 
583.34      130.  11.81   0.91  2.416E-02   583.19  85.000  1.882E-01 Tl208 
609.35      185.   9.46   1.14  2.345E-02   609.31  45.490  4.945E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.19       36.  27.09   0.62  2.078E-02   727.33   6.650  7.855E-01 Bi212 
778.57        2. 355.72   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  2.325E-02 Eu152 
784.46        7. 113.32   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.06        9.  85.90   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.44      103.  12.13   1.39  1.779E-02   911.20  26.200  6.572E-01 Ac228 
964.18        4. 232.07   1.64  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  5.134E-02 Eu152 
969.19       57.  19.58   1.65  1.704E-02   968.96  15.900  6.306E-01 Ac228 

1004.76        6.  99.26   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1111.80        5. 146.70   1.75  1.544E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  7.742E-02 Eu152 
1119.47       61.  19.07   0.32  1.535E-02  1120.29  14.910  7.899E-01 Bi214 
1460.82      505.   4.45   1.80  1.254E-02  1460.82  10.550  1.135E+01 K40   
1621.27        7.  59.86   2.08  1.151E-02  1620.74   1.510  1.139E+00 Bi212 
1764.62       20.  25.11   2.16  1.069E-02  1764.49  15.310  3.718E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.43    74.82       148.        70. 2.482E+03   56.47   0.665  -        
308.22    77.27       136.       122. 4.053E+03   33.52   0.729  -        
515.85   129.22        62.        40. 8.022E+02   64.75   0.657 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.27    58.76        83.        21.     0.008   132.21   0.841s
Th-234    369.44    92.59       186.        -6.    -0.002   627.32   0.874s
Ac-228    372.49    93.35       120.        42.     0.016    84.05   0.364D
U-235     372.49    93.35       149.        46.     0.017    80.18   0.875D
Eu-154    491.97   123.25       132.        18.     0.007   185.17   0.905s
Pa-234    521.00   130.51       143.       -17.    -0.006   199.98   0.913s
U-235     575.70   144.20       166.        -7.    -0.003   500.75   0.925s
U-235     658.87   165.01        68.        10.     0.004   248.43   0.944s
U-235     742.30   185.88       144.        52.     0.019    70.59   0.966 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    742.42   185.91       109.        56.     0.021    63.90   0.906 
Pb-212    953.12   238.62        91.       357.     0.132    13.14   1.172 
Pb-214    966.23   241.91       119.        47.     0.017    76.36   0.668s
Tl-208   1112.48   278.49        87.        -2.    -0.001  1463.39   1.055s
Pb-214   1179.08   295.15        81.       134.     0.050    27.56   1.263 
Pb-212   1199.19   300.18        59.        21.     0.008   120.28   0.585s
Ac-228   1352.21   338.46        59.        89.     0.033    36.19   0.848s
Pb-214   1405.47   351.78        83.       257.     0.095    17.60   1.000 
Tl-208   2331.44   583.34        33.       130.     0.048    23.61   0.915s
Bi-214   2435.45   609.35        45.       177.     0.066    18.91   1.142 
Cs-137   2641.32   660.82        39.        -8.    -0.003   231.16   1.401s
Eu-154   2898.17   725.03        46.       -10.    -0.004   199.60   1.452s
Bi-212   2906.82   727.19        18.        36.     0.014    54.17   0.624s
Eu-152   3112.38   778.57        24.         2.     0.001   711.44   1.498s
Bi-212   3135.95   784.46        25.         7.     0.002   226.63   1.503 
Tl-208   3438.41   860.06        27.         9.     0.003   171.79   1.563s
Pa-234   3519.21   880.25        24.        -2.    -0.001   751.18   1.579s
Ac-228   3644.00   911.44        14.       103.     0.038    24.27   1.388 
Eu-152   3855.08   964.18        47.         4.     0.002   464.13   1.644s
Ac-228   3875.10   969.19        35.        57.     0.021    39.15   1.648 
Eu-154   3972.90   993.62        21.        -2.    -0.001   632.15   1.668s
Eu-154   4017.47  1004.76        16.         6.     0.002   198.51   1.674s
Eu-152   4445.91  1111.80        28.         5.     0.002   293.41   1.753s
Bi-214   4476.62  1119.47        21.        61.     0.023    38.14   0.319s
Co-60    4700.05  1175.29        32.        -4.    -0.002   368.39   1.797s
Eu-152   5627.80  1406.99        18.        -1.     0.000  1933.74   1.954s
K-40     5843.39  1460.82        23.       505.     0.187     8.90   1.797 
Bi-212   6486.10  1621.27         5.         7.     0.002   119.73   2.084s
Bi-214   7060.48  1764.62        12.        20.     0.008    50.21   2.164s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5104E-01                                      5.12E+12             
911.20 6.572E-01  (  5.563E-02 1.21E+01 2.62E+01 G  
968.96 6.306E-01 ?(  1.503E-01 1.96E+01 1.59E+01 G  
338.32 6.653E-01 @(  1.335E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 7.708E-01     4.632E-01 4.20E+01 4.10E+00 XA 

Am-241   I   1.1249E-01                                      1.58E+05             
59.54 1.125E-01 &(  1.155E-01 6.61E+01 3.59E+01 G  

126 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   8.5647E-01                                      5.12E+12             
727.33 7.855E-01  (  2.098E-01 2.71E+01 6.65E+00 G  
785.37 8.979E-01  (  1.575E+00 1.13E+02 1.11E+00 G  

1620.74 1.139E+00 ?(  8.558E-01 5.99E+01 1.51E+00 G  

Bi-214   N   4.9449E-01                                      5.84E+05             
609.31 4.945E-01  (P 4.339E-02 9.46E+00 4.55E+01 G  

1120.29 7.899E-01 + P 1.394E-01 1.91E+01 1.49E+01 G  
1764.49 3.718E-01 - P 1.461E-01 2.51E+01 1.53E+01 G  

Cs-137   I  -1.2638E-02                                      1.10E+04             
661.66-1.264E-02 ?(  2.291E-02 1.16E+02 8.50E+01 G  

Eu-152   I   2.9831E-02                                      4.94E+03             
344.28-2.687E-03 &(  5.777E-02 1.31E+03 2.66E+01 G  
121.78 0.000E+00 +   6.227E-02 1.00E+03 2.84E+01 G  
778.90 2.325E-02 ?(  1.335E-01 3.56E+02 1.30E+01 G  
964.08 5.134E-02 &(  1.920E-01 2.32E+02 1.45E+01 G  

1112.08 7.742E-02 &(  1.788E-01 1.47E+02 1.34E+01 G  
1408.01-6.916E-03 +   1.092E-01 9.67E+02 2.09E+01 G  

Eu-154   I   3.2296E-02                                      3.14E+03             
873.18 2.517E-03 %(  1.401E-01 3.39E+03 1.22E+01 G  
123.07 2.762E-02 &(  4.075E-02 9.26E+01 4.04E+01 G  

1274.43 0.000E+00 -   5.257E-02 1.00E+03 3.49E+01 G  
723.30-7.239E-02 &   1.130E-01 9.98E+01 2.00E+01 G  

1004.72 6.318E-02 ?(  9.457E-02 9.93E+01 1.79E+01 G  
996.25-3.570E-02 +   1.814E-01 3.16E+02 1.05E+01 G  

K-40     N   1.1345E+01                                      4.57E+11             
1460.82 1.135E+01  (P 2.534E-01 4.45E+00 1.06E+01 G  

Pa-234   N  -5.7498E-02                                      1.63E+12             
131.30-5.750E-02 &(  9.196E-02 1.00E+02 1.82E+01 G  
569.50-5.922E-03 %   1.845E-01 1.90E+03 9.30E+00 G  
946.00 3.913E-03 %   1.288E-01 2.01E+03 1.35E+01 G  
880.52-2.947E-02 +   1.789E-01 3.76E+02 1.05E+01 G  
883.24-2.738E-04 %   1.998E-01 4.43E+04 9.70E+00 G  

Pb-212   N   5.6025E-01                                      5.12E+12             
238.63 5.635E-01  (P 3.517E-02 6.57E+00 4.36E+01 G  
300.09 5.160E-01  (P 4.441E-01 6.01E+01 3.18E+00 G  

Pb-214   N   6.0846E-01                                      5.84E+05             
351.93 6.297E-01  (P 5.223E-02 8.80E+00 3.56E+01 G  
295.22 5.674E-01  (P 8.883E-02 1.38E+01 1.84E+01 G  
242.00 4.472E-01 - P 2.429E-01 3.82E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   9.6952E-01                                      5.84E+05             
186.21 9.695E-01  (  4.230E-01 3.20E+01 3.56E+00 G  

Tl-208   N   1.8824E-01                                      5.12E+12             
583.19 1.882E-01  (  1.938E-02 1.18E+01 8.50E+01 G  
277.37-2.065E-02 -   2.477E-01 7.32E+02 6.60E+00 G  
860.53 1.202E-01 -   1.572E-01 8.59E+01 1.24E+01 G  

U-235    N   4.6132E-02                                      2.57E+11             
143.77-3.995E-02 ?(  1.630E-01 2.50E+02 1.09E+01 G  
205.32 0.000E+00 +   3.471E-01 1.00E+03 5.02E+00 G  
163.36 1.146E-01 &(  2.266E-01 1.24E+02 5.08E+00 G  
185.72 5.655E-02  (  3.025E-02 3.53E+01 5.70E+01 G  

Energy duplication    
93.35 5.982E-01 @   3.676E-01 4.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.76        83.        21.     0.008   132.21   1.125E-01   
Th-234      92.59       186.        -6.    -0.002   627.32  -1.073E-01   
U-235       93.35       149.        46.     0.017    80.18   5.982E-01   
Eu-154     123.25       132.        18.     0.007   185.17   2.762E-02   
Pa-234     130.51       143.       -17.    -0.006   199.98  -5.750E-02   
U-235      144.20       166.        -7.    -0.003   500.75  -3.995E-02   
U-235      165.01        68.        10.     0.004   248.43   1.146E-01   
U-235      185.88       144.        52.     0.019    70.59   5.655E-02   
Cs-137     660.82        39.        -8.    -0.003   231.16  -1.264E-02   
Eu-154     725.03        46.       -10.    -0.004   199.60  -7.239E-02   
Eu-152     778.57        24.         2.     0.001   711.44   2.325E-02   
Pa-234     880.25        24.        -2.    -0.001   751.18  -2.947E-02   
Eu-152     964.18        47.         4.     0.002   464.13   5.134E-02   
Eu-154     993.62        21.        -2.    -0.001   632.15  -3.570E-02   
Eu-154    1004.76        16.         6.     0.002   198.51   6.318E-02   
Eu-152    1111.80        28.         5.     0.002   293.41   7.742E-02   
Co-60     1175.29        32.        -4.    -0.002   368.39  -9.072E-03   
Eu-152    1406.99        18.        -1.     0.000  1933.74  -6.916E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5104E-01    6.5104E-01   1.2712E-01    1.3559E-01  5.563E-02
Am-241 #A    1.1248E-01    1.1249E-01   1.4873E-01    1.4896E-01  1.155E-01
Bi-212       8.5647E-01    8.5647E-01   4.6399E-01    4.6606E-01  2.098E-01
Bi-214       4.9448E-01    4.9449E-01   9.7636E-02    1.0019E-01  4.339E-02
Co-60  #A    0.0000E+00    0.0000E+00   8.9024E-03    8.9024E-03  1.949E-02
Cs-137 #A   -1.2619E-02   -1.2638E-02   2.9214E-02    2.9220E-02  2.291E-02
Eu-152 #A    2.9731E-02    2.9831E-02   8.7527E-02    8.7544E-02  5.777E-02
Eu-154 #A    3.2126E-02    3.2296E-02   5.9803E-02    5.9827E-02  1.401E-01
K-40         1.1345E+01    1.1345E+01   1.0488E+00    1.1938E+00  2.534E-01
Pa-234 #A   -5.7498E-02   -5.7498E-02   1.1498E-01    1.1587E-01  9.196E-02
Pb-212       5.6025E-01    5.6025E-01   7.4838E-02    8.8019E-02  3.517E-02
Pb-214       6.0844E-01    6.0846E-01   1.0282E-01    1.0826E-01  5.223E-02
Ra-226       9.6949E-01    9.6952E-01   6.1956E-01    6.2304E-01  4.230E-01
Th-234 #A    0.0000E+00    0.0000E+00   1.1838E+00    1.1838E+00  1.142E+00
Tl-208       1.8824E-01    1.8824E-01   4.4452E-02    4.6083E-02  1.938E-02
U-235  #A    4.6132E-02    4.6132E-02   3.2564E-02    3.2699E-02  1.630E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:00
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_006.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2035.0 keV)     1.567E+01  pCi/g         
Total Decayed Activity (   25.2 to  2035.0 keV) 1.5673555E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-006                Received:        04/23/13                      
Lab ID:          244801-006                    Prepared:        04/24/13 09:56                
Matrix:          Soil                          Analyzed:        05/17/13 12:29                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 14:06                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.04409 U        0.1804        0.1460            0.9     
Bismuth-212                          0.5221           0.3627        0.2315                    
Bismuth-214                          0.3057           0.08741       0.04393                   
Cesium-137                          -0.001526 U       0.02192       0.01786           0.07    
Cobalt-60                            0.0004423 U      0.02826       0.02322           0.03    
Europium-152                         0.04574 U        0.07241       0.04687           0.1     
Europium-154                         0.006451 U       0.1686        0.1380            0.2     
Lead-212                             0.3421           0.06742       0.03530                   
Lead-214                             0.3985           0.08339       0.03732                   
Potassium-40                         9.237            0.9633        0.2436                    
Protactinium-234                     0.01324 U        0.06725       0.1103                    
Radium-226 (By Bismuth-214)          0.3057           0.08741       0.04393           0.2     
Thallium-208                         0.1121           0.03337       0.01518                   
Thorium-232 (By Actinium-228)        0.5028           0.1169        0.05618           0.9     
Thorium-234                         -0.009286 U       1.283         1.056                     
Uranium-235                          0.05854 U        0.05090       0.1283            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244801-006                   Client ID : 12-PCT-324-006        

Seqnum : 1523197718006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130517_006                                Batch         : 197691                       Time      : 17-MAY-2013 12:29     

Cal    : 17-MAY-2013 07:29:53,29-APR-2013 08:26:15     Caldate       : 17-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325.25 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.04409          0.1460       0.9      .18042           .18045           -0.0089     u        

Bismuth-212                         0.5221            0.2315                .36273           .36371           0.0052      u        

Bismuth-214                         0.3057            0.04393               .087413          .088486          -0.0082     u        

Cesium-137                          -0.001526         0.01786      0.07     .021918          .021919          0.0036      u        

Cobalt-60                           0.0004423         0.02322      0.03     .028264          .028264          0.0057      u        

Europium-152                        0.04574           0.04687      0.1      .072411          .072444          0.00016     u        

Europium-154                        0.006451          0.1380       0.2      .16863           .16863           0.0076      u        

Lead-212                            0.3421            0.03530               .067422          .071821          0.010       u        

Lead-214                            0.3985            0.03732               .08339           .085447          -0.016      u        

Potassium-40                        9.237             0.2436                .96331           1.0689           -0.069      u        

Protactinium-234                    0.01324           0.1103                .067246          .067327          0.0066      u        

Radium-226 (By Bismuth-214)         0.3057            0.04393      0.2      .087413          .088486          -0.0082     u        

Thallium-208                        0.1121            0.01518               .033369          .034132          0.0027      u        

Thorium-232 (By Actinium-228)       0.5028            0.05618      0.9      .11687           .1224            0.0015      u        

Thorium-234                         -0.009286         1.056                 1.2829           1.2829           -0.056      u        

Uranium-235                         0.05854           0.1283       0.18     .050899          .051023          0.016       u        

u=use  

Page 1 of 1                                                                                                           1523197718006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-006          
Sample Description: 244801-006, 197691 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130517_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 14:06           Live Time: 2700   sec

Acquisition Time: 5/17/2013 12:29:40        Real Time: 2704   sec
Analysis Time: 5/17/2013 13:14           Dead Time: 0.13   %

Analysis Quantity: 3.253E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.028E-01      1.169E-01      1.224E-01      5.618E-02
Am-241    #AB   -4.409E-02      1.804E-01      1.804E-01      1.460E-01
Bi-212    #      5.221E-01      3.627E-01      3.637E-01      2.315E-01
Bi-214           3.057E-01      8.741E-02      8.849E-02      4.393E-02
Co-60     #AB    4.423E-04      2.826E-02      2.826E-02      2.322E-02
Cs-137    #AB   -1.526E-03      2.192E-02      2.192E-02      1.786E-02
Eu-152    #AB    4.574E-02      7.241E-02      7.244E-02      4.687E-02
Eu-154    #AB    6.451E-03      1.686E-01      1.686E-01      1.380E-01
K-40             9.237E+00      9.633E-01      1.069E+00      2.436E-01
Pa-234    #AB    1.324E-02      6.725E-02      6.733E-02      1.103E-01
Pb-212           3.421E-01      6.742E-02      7.182E-02      3.530E-02
Pb-214           3.985E-01      8.339E-02      8.545E-02      3.732E-02
Ra-226    #      5.756E-01      5.123E-01      5.133E-01      3.860E-01
Th-234    #AB   -9.286E-03      1.283E+00      1.283E+00      1.056E+00
Tl-208           1.121E-01      3.337E-02      3.413E-02      1.518E-02
U-235     #AB    5.854E-02      5.090E-02      5.102E-02      1.283E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.212E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Sample description                                             
244801-006, 197691                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130517_006.An1

Acquisition information
Start time:                 5/17/2013 12:29:40
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2525E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2525E+02) = 

8.3096E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 14:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0689

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.44       43.  38.50   0.86  2.575E-02
77.08       82.  19.07   0.86  2.765E-02
93.32       25.  68.39   0.88  3.718E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  3.534E-01 U235  
93.32       25.  68.39   0.88  3.718E-02    93.35   4.100  4.965E-01 Ac228 

93.35   5.760  3.534E-01 U235  
143.80        5. 247.30   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
149.94       22.  49.79   0.55  4.811E-02
164.01       17.  82.76   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  
186.04       31.  44.50   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.756E-01 Ra226 
186.04       32.  43.48   0.98  4.662E-02   185.72  57.000  3.655E-02 U235  

186.21   3.555  5.864E-01 Ra226 
206.22       16.  74.32   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.64      211.   9.49   1.13  4.202E-02   238.63  43.600  3.421E-01 Pb212 
241.96       37.  37.08   0.90  4.172E-02   242.00   7.268  3.749E-01 Pb214 
295.10       90.  14.69   0.57  3.722E-02   295.22  18.414  3.887E-01 Pb214 
299.99       21.  48.16   1.10  3.683E-02   300.09   3.180  5.643E-01 Pb212 
338.39       83.  17.17   0.66  3.411E-02   338.32  11.400  6.394E-01 Ac228 
344.05        6. 136.00   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.01      165.   9.96   1.30  3.324E-02   351.93  35.600  4.085E-01 Pb214 
583.05       73.  14.88   1.04  2.357E-02   583.19  85.000  1.121E-01 Tl208 
609.26      103.  12.81   1.51  2.287E-02   609.31  45.490  3.057E-01 Bi214 
727.38       22.  34.74   1.48  2.025E-02   727.33   6.650  5.101E-01 Bi212 
784.55        4. 201.39   1.53  1.921E-02   785.37   1.110    PBC<MDA Bi212 
861.27        1. 612.17   1.58  1.803E-02   860.53  12.400    PBC<MDA Tl208 
880.62        2. 254.04   1.60  1.774E-02   880.52  10.500    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.32       65.  14.56   1.05  1.732E-02   911.20  26.200  4.433E-01 Ac228 
970.14        7. 115.60   1.66  1.658E-02   968.96  15.900    PBC<MDA Ac228 

1120.90       16.  42.68   1.76  1.494E-02  1120.29  14.910  2.204E-01 Bi214 
1408.03        6.  81.00   1.93  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1461.02      386.   4.97   1.81  1.219E-02  1460.82  10.550  9.237E+00 K40   
1620.60        3. 138.18   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.57       22.  23.48   1.47  1.039E-02  1764.49  15.310  4.303E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.25    74.54        92.        64. 2.470E+03   50.48   0.526  -      sM
308.77    77.18        98.        83. 3.002E+03   42.98   0.576  -      sM
599.58   149.94        49.        22. 4.573E+02   99.59   0.551  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.29    59.79        97.        -7.    -0.003   409.23   0.843s
Th-234    363.37    90.84       135.       -21.    -0.008   160.33   0.880s
Ac-228    373.41    93.35       129.        25.     0.009   136.78   0.880D
U-235     373.41    93.35       129.        25.     0.009   136.78   0.880D
Eu-152    487.27   121.84       122.        -8.    -0.003   412.44   0.911s
Eu-154    493.68   123.45       121.        -6.    -0.002   565.16   0.912s
U-235     575.01   143.80        88.         5.     0.002   494.59   0.935s
U-235     655.78   164.01        86.        17.     0.006   165.51   0.955s
U-235     743.82   186.04        78.        32.     0.012    86.95   0.979s
Ra-226    743.82   186.04        79.        31.     0.011    88.99   0.979s
U-235     824.49   206.22        60.        16.     0.006   148.64   0.999s
Pb-212    954.09   238.64        81.       204.     0.075    18.99   1.130 
Pb-214    967.35   241.96        63.        37.     0.014    74.15   0.900 
Pb-214   1179.76   295.10        38.        87.     0.032    29.38   0.566s
Pb-212   1199.29   299.99        55.        21.     0.008    96.32   1.095 
Ac-228   1352.77   338.39        42.        81.     0.030    34.33   0.659s
Eu-152   1375.41   344.05        34.         6.     0.002   272.01   1.139s

136 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.23   352.01        38.       157.     0.058    19.92   1.299 
Tl-208   2330.97   583.05        18.        73.     0.027    29.76   1.042 
Bi-214   2435.77   609.26        41.       103.     0.038    25.61   1.510s
Cs-137   2637.62   659.74        21.        -1.     0.000  1436.03   1.426s
Eu-154   2893.28   723.67        37.        -7.    -0.003   258.64   1.476s
Bi-212   2908.13   727.38        19.        22.     0.008    69.48   1.480s
Eu-152   3114.25   778.92        30.        -6.    -0.002   266.39   1.521s
Bi-212   3136.80   784.55        26.         4.     0.001   402.78   1.526s
Tl-208   3443.65   861.27        28.         1.     0.000  1224.34   1.583s
Pa-234   3521.07   880.62        14.         2.     0.001   508.09   1.598s
Pa-234   3532.88   883.58        22.        -3.    -0.001   416.61   1.600s
Ac-228   3643.87   911.32        13.        65.     0.024    29.12   1.055s
Pa-234   3785.54   946.74        28.        -4.    -0.002   361.00   1.645s
Ac-228   3879.16   970.14        32.         7.     0.003   231.20   1.661s
Eu-154   3985.47   996.71        16.        -4.    -0.002   292.51   1.680s
Bi-214   4482.35  1120.90        27.        16.     0.006    85.36   1.762s
Eu-154   5084.99  1271.50        15.        -3.    -0.001   424.71   1.854s
Eu-152   5631.44  1408.03        10.         6.     0.002   162.01   1.925s
K-40     5843.52  1461.02        19.       386.     0.143     9.94   1.811 
Bi-212   6482.36  1620.60         8.         3.     0.001   276.36   2.022s
Bi-214   7058.84  1764.57         6.        22.     0.008    46.96   1.466s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0278E-01                                      5.12E+12             
911.20 4.433E-01  (P 5.618E-02 1.46E+01 2.62E+01 G  
968.96 8.509E-02 -   1.535E-01 1.16E+02 1.59E+01 G  
338.32 6.394E-01  (P 1.198E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 4.965E-01     5.346E-01 6.84E+01 4.10E+00 XA 

Am-241   I  -4.4087E-02                                      1.58E+05             
59.54-4.409E-02 ?(  1.460E-01 2.05E+02 3.59E+01 G  

Bi-212   N   5.2208E-01                                      5.12E+12             
727.33 5.101E-01  (  2.315E-01 3.47E+01 6.65E+00 G  
785.37 5.320E-01 &(  1.705E+00 2.01E+02 1.11E+00 G  

1620.74 5.674E-01 ?(  1.178E+00 1.38E+02 1.51E+00 G  

Bi-214   N   3.0572E-01                                      5.84E+05             
609.31 3.057E-01 @(P 4.393E-02 1.28E+01 4.55E+01 G  

1120.29 2.204E-01 - P 1.664E-01 4.27E+01 1.49E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 4.303E-01 + P 1.080E-01 2.35E+01 1.53E+01 G  

Co-60    T   4.4234E-04                                      1.93E+03             
1332.49 4.423E-04 %(  2.322E-02 3.19E+03 1.00E+02 G  
1173.23-9.335E-04 %   2.305E-02 1.51E+03 9.98E+01 G  

Cs-137   I  -1.5263E-03                                      1.10E+04             
661.66-1.526E-03 &(  1.786E-02 7.18E+02 8.50E+01 G  

Eu-152   I   4.5743E-02                                      4.94E+03             
344.28 2.187E-02 &(  4.687E-02 1.36E+02 2.66E+01 G  
121.78-1.819E-02 +   6.083E-02 2.06E+02 2.84E+01 G  
778.90-7.531E-02 +   1.575E-01 1.33E+02 1.30E+01 G  
964.08 0.000E+00 -   3.114E-01 1.00E+03 1.45E+01 G  

1112.08-6.336E-03 %   1.667E-01 1.60E+03 1.34E+01 G  
1408.01 7.619E-02 &(  8.887E-02 8.10E+01 2.09E+01 G  

Eu-154   I   6.4513E-03                                      3.14E+03             
873.18 6.451E-03 &(  1.380E-01 1.31E+03 1.22E+01 G  
123.07-9.241E-03 +   4.254E-02 2.83E+02 4.04E+01 G  

1274.43-1.768E-02 &   5.926E-02 2.12E+02 3.49E+01 G  
723.30-5.248E-02 +   1.069E-01 1.29E+02 2.00E+01 G  

1004.72 0.000E+00 &   1.435E-01 1.00E+03 1.79E+01 G  
996.25-7.502E-02 +   1.703E-01 1.46E+02 1.05E+01 G  

K-40     N   9.2366E+00                                      4.57E+11             
1460.82 9.237E+00  (P 2.436E-01 4.97E+00 1.06E+01 G  

Pa-234   N   1.3235E-02                                      1.63E+12             
131.30 0.000E+00 ?(  1.103E-01 1.00E+03 1.82E+01 G  
569.50-7.552E-04 &   1.135E-01 9.13E+03 9.30E+00 G  
946.00-5.795E-02 +   1.660E-01 1.81E+02 1.35E+01 G  
880.52 3.618E-02 &(  1.460E-01 2.54E+02 1.05E+01 G  
883.24-5.955E-02 +   1.972E-01 2.08E+02 9.70E+00 G  

Pb-212   N   3.4210E-01                                      5.12E+12             
238.63 3.421E-01  (P 3.530E-02 9.49E+00 4.36E+01 G  
300.09 5.643E-01 + P 4.534E-01 4.82E+01 3.18E+00 G  

Pb-214   N   3.9854E-01                                      5.84E+05             
351.93 4.085E-01  (P 3.732E-02 9.96E+00 3.56E+01 G  
295.22 3.887E-01  (P 6.491E-02 1.47E+01 1.84E+01 G  
242.00 3.749E-01  (P 1.878E-01 3.71E+01 7.27E+00 G  

Ra-226   N   5.7561E-01                                      5.84E+05             
186.21 5.756E-01  (  3.860E-01 4.45E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -9.2855E-03                                      1.63E+12             
63.30-9.286E-03 &(  1.056E+00 6.91E+03 3.75E+00 G  
92.59-4.096E-01 &   5.209E-01 8.02E+01 4.34E+00 G  

Tl-208   N   1.1212E-01                                      5.12E+12             
583.19 1.121E-01  (  1.518E-02 1.49E+01 8.50E+01 G  
277.37 0.000E+00 -   2.684E-01 1.00E+03 6.60E+00 G  
860.53 1.702E-02 &   1.698E-01 6.12E+02 1.24E+01 G  

U-235    N   5.8537E-02                                      2.57E+11             
143.77 3.198E-02 ?(  1.283E-01 2.47E+02 1.09E+01 G  
205.32 2.133E-01 &(  2.456E-01 7.43E+01 5.02E+00 G  
163.36 2.095E-01 ?(  2.728E-01 8.28E+01 5.08E+00 G  
185.72 3.655E-02  (  2.388E-02 4.35E+01 5.70E+01 G  

Energy duplication    
93.35 3.534E-01 @   3.805E-01 6.84E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:14:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79        97.        -7.    -0.003   409.23  -4.409E-02   
Th-234      90.84       135.       -21.    -0.008   160.33  -4.096E-01   
U-235       93.35       129.        25.     0.009   136.78   3.534E-01   
Eu-152     121.84       122.        -8.    -0.003   412.44  -1.819E-02   
Eu-154     123.45       121.        -6.    -0.002   565.16  -9.241E-03   
U-235      143.80        88.         5.     0.002   494.59   3.198E-02   
U-235      164.01        86.        17.     0.006   165.51   2.095E-01   
U-235      186.04        78.        32.     0.012    86.95   3.655E-02   
Ra-226     186.04        79.        31.     0.011    88.99   5.756E-01   
U-235      206.22        60.        16.     0.006   148.64   2.133E-01   
Eu-152     344.05        34.         6.     0.002   272.01   2.187E-02   
Cs-137     659.74        21.        -1.     0.000  1436.03  -1.526E-03   
Eu-154     723.67        37.        -7.    -0.003   258.64  -5.248E-02   
Bi-212     727.38        19.        22.     0.008    69.48   5.101E-01   
Eu-152     778.92        30.        -6.    -0.002   266.39  -7.531E-02   
Bi-212     784.55        26.         4.     0.001   402.78   5.320E-01   
Pa-234     880.62        14.         2.     0.001   508.09   3.618E-02   
Pa-234     883.58        22.        -3.    -0.001   416.61  -5.955E-02   
Pa-234     946.74        28.        -4.    -0.002   361.00  -5.795E-02   
Eu-154     996.71        16.        -4.    -0.002   292.51  -7.502E-02   
Eu-154    1271.50        15.        -3.    -0.001   424.71  -1.768E-02   
Eu-152    1408.03        10.         6.     0.002   162.01   7.619E-02   
Bi-212    1620.60         8.         3.     0.001   276.36   5.674E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0278E-01    5.0278E-01   1.1687E-01    1.2240E-01  5.618E-02
Am-241 #A   -4.4083E-02   -4.4087E-02   1.8042E-01    1.8045E-01  1.460E-01
Bi-212 #     5.2208E-01    5.2208E-01   3.6273E-01    3.6371E-01  2.315E-01
Bi-214       3.0571E-01    3.0572E-01   8.7413E-02    8.8486E-02  4.393E-02
Co-60  #A    4.3855E-04    4.4234E-04   2.8264E-02    2.8264E-02  2.322E-02
Cs-137 #A   -1.5240E-03   -1.5263E-03   2.1918E-02    2.1919E-02  1.786E-02
Eu-152 #A    4.5590E-02    4.5743E-02   7.2411E-02    7.2444E-02  4.687E-02
Eu-154 #A    6.4173E-03    6.4513E-03   1.6863E-01    1.6863E-01  1.380E-01
K-40         9.2366E+00    9.2366E+00   9.6331E-01    1.0689E+00  2.436E-01
Pa-234 #A    1.3235E-02    1.3235E-02   6.7246E-02    6.7327E-02  1.103E-01
Pb-212       3.4210E-01    3.4210E-01   6.7422E-02    7.1821E-02  3.530E-02
Pb-214       3.9853E-01    3.9854E-01   8.3390E-02    8.5447E-02  3.732E-02
Ra-226 #     5.7559E-01    5.7561E-01   5.1225E-01    5.1331E-01  3.860E-01
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_006.An1               

Th-234 #A   -9.2855E-03   -9.2855E-03   1.2829E+00    1.2829E+00  1.056E+00
Tl-208       1.1212E-01    1.1212E-01   3.3369E-02    3.4132E-02  1.518E-02
U-235  #A    5.8537E-02    5.8537E-02   5.0899E-02    5.1023E-02  1.283E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.090E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.0897834E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-007                Received:        04/23/13                      
Lab ID:          244801-007                    Prepared:        04/24/13 10:02                
Matrix:          Soil                          Analyzed:        05/17/13 12:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:38                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.01232 U        0.2050        0.1683            0.9     
Bismuth-212                          0.3336           0.4918        0.2991                    
Bismuth-214                          0.6707           0.1088        0.04550                   
Cesium-137                           0.0006856 U      0.02462       0.02021           0.07    
Cobalt-60                            0.004395 U       0.01276       0.02208           0.03    
Europium-152                         0.07062          0.08685       0.06299           0.1     
Europium-154                        -0.04590 U        0.1895        0.1507            0.2     
Lead-212                             0.7460           0.08187       0.03472                   
Lead-214                             0.7049           0.09529       0.03830                   
Potassium-40                        10.22             0.9992        0.2429                    
Protactinium-234                     0.03673 U        0.05233       0.09553                   
Radium-226 (By Bismuth-214)          0.6707           0.1088        0.04550           0.2     
Thallium-208                         0.2467           0.04859       0.02054                   
Thorium-232 (By Actinium-228)        0.8895           0.1309        0.07182           0.9     
Thorium-234                          0.9676 U         0.7431        1.282                     
Uranium-235                          0.07407 U        0.04132       0.1340            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-007                   Client ID : 12-PCT-324-007        

Seqnum : 1533197737005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130517_005                                Batch         : 197691                       Time      : 17-MAY-2013 12:30     

Cal    : 17-MAY-2013 07:49:37,05-MAR-2013 18:53:13     Caldate       : 17-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.95 g                     Live Time : 2700 sec              

Dead Time : 0.31 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.01232           0.1683       0.9      .20501           .20501           -0.0089     u        

Bismuth-212                         0.3336            0.2991                .49184           .49214           0.0052      u        

Bismuth-214                         0.6707            0.04550               .10876           .11286           -0.0082     u        

Cesium-137                          0.0006856         0.02021      0.07     .024615          .024615          0.0036      u        

Cobalt-60                           0.004395          0.02208      0.03     .012759          .012761          0.0057      u        

Europium-152                        0.07062           0.06299      0.1      .086849          .086916          0.00016     u        

Europium-154                        -0.04590          0.1507       0.2      .18945           .18947           0.0076      u        

Lead-212                            0.7460            0.03472               .081865          .098055          0.010       u        

Lead-214                            0.7049            0.03830               .095294          .10083           -0.016      u        

Potassium-40                        10.22             0.2429                .99923           1.123            -0.069      u        

Protactinium-234                    0.03673           0.09553               .052325          .053116          0.0066      u        

Radium-226 (By Bismuth-214)         0.6707            0.04550      0.2      .10876           .11286           -0.0082     u        

Thallium-208                        0.2467            0.02054               .048588          .051088          0.0027      u        

Thorium-232 (By Actinium-228)       0.8895            0.07182      0.9      .13092           .14587           0.0015      u        

Thorium-234                         0.9676            1.282                 .74311           .74871           -0.056      u        

Uranium-235                         0.07407           0.1340       0.18     .041319          .041563          0.016       u        

u=use  

Page 1 of 1                                                                                                           1533197737005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-007          
Sample Description: 244801-007, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130517_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 11:38           Live Time: 2700   sec

Acquisition Time: 5/17/2013 12:30:29        Real Time: 2708   sec
Analysis Time: 5/17/2013 13:15           Dead Time: 0.31   %

Analysis Quantity: 3.470E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.895E-01      1.309E-01      1.459E-01      7.182E-02
Am-241    #AB    1.232E-02      2.050E-01      2.050E-01      1.683E-01
Bi-212    #      3.336E-01      4.918E-01      4.921E-01      2.991E-01
Bi-214           6.707E-01      1.088E-01      1.129E-01      4.550E-02
Co-60     #AB    4.395E-03      1.276E-02      1.276E-02      2.208E-02
Cs-137    #AB    6.856E-04      2.461E-02      2.461E-02      2.021E-02
Eu-152    #      7.062E-02      8.685E-02      8.692E-02      6.299E-02
Eu-154    #AB   -4.590E-02      1.895E-01      1.895E-01      1.507E-01
K-40             1.022E+01      9.992E-01      1.123E+00      2.429E-01
Pa-234    #AB    3.673E-02      5.233E-02      5.312E-02      9.553E-02
Pb-212           7.460E-01      8.186E-02      9.806E-02      3.472E-02
Pb-214           7.049E-01      9.529E-02      1.008E-01      3.830E-02
Ra-226           1.188E+00      6.510E-01      6.545E-01      4.323E-01
Th-234     AB    9.676E-01      7.431E-01      7.487E-01      1.282E+00
Tl-208           2.467E-01      4.859E-02      5.109E-02      2.054E-02
U-235     #AB    7.407E-02      4.132E-02      4.156E-02      1.340E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.616E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_005.An1               

Sample description                                             
244801-007, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130517_005.An1

Acquisition information
Start time:                 5/17/2013 12:30:29
Live time:               2700
Real time:               2708
Dead time:                  0.31 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4695E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4695E+02) = 

7.7899E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

145 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 13:15:45
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 11:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1153

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.81        2. 832.29   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.02       23.  66.08   0.56  1.752E-02    63.30   3.750  9.957E-01 Th234 
74.81      118.  18.01   0.82  2.752E-02
76.98      164.  13.43   0.82  2.917E-02
87.09       64.  29.28   0.90  3.597E-02
92.61       40.  44.16   0.84  3.899E-02    92.59   4.343  6.856E-01 Th234 

93.35   5.760  5.119E-01 U235  
93.35   5.760  5.119E-01 U235  

92.95       50.  40.59   0.84  3.937E-02    92.59   4.343  8.592E-01 Th234 
93.35   5.760  6.415E-01 U235  

93.38       38.  49.65   0.84  3.937E-02    93.35   4.100  6.774E-01 Ac228 
129.00       24.  53.01   0.35  4.939E-02
145.07       14. 114.68   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.294E-02 U235  
162.76        9. 181.06   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.001E-01 U235  
186.23       69.  27.89   0.93  4.855E-02   185.72  57.000  7.197E-02 U235  

186.21   3.555  1.155E+00 Ra226 
185.72  57.000  7.197E-02 U235  

186.33       71.  27.40   1.08  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.188E+00 Ra226 

209.35       31.  44.81   0.83  4.638E-02
238.69      494.   5.44   0.94  4.347E-02   238.63  43.600  7.460E-01 Pb212 
241.50       69.  23.44   0.45  4.315E-02   242.00   7.268  6.330E-01 Pb214 
277.02       24.  59.64   1.01  3.983E-02   277.37   6.600  2.593E-01 Tl208 
295.30      175.  12.42   1.10  3.829E-02   295.22  18.414  7.017E-01 Pb214 
299.97       24.  45.44   1.04  3.789E-02   300.09   3.180  5.848E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.35      128.  14.36   0.88  3.500E-02   338.32  11.400  9.256E-01 Ac228 
351.92      308.   6.66   1.03  3.408E-02   351.93  35.600  7.212E-01 Pb214 
570.55       12.  71.22   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.23      178.   9.62   1.12  2.394E-02   583.19  85.000  2.457E-01 Tl208 
609.29      253.   7.87   1.10  2.322E-02   609.31  45.490  6.717E-01 Bi214 
727.13       12.  60.76   1.42  2.051E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650    PBC<MDA Bi212 
785.10        6. 120.12   1.47  1.944E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110    PBC<MDA Bi212 
860.43        7. 109.03   1.54  1.823E-02   860.53  12.400    PBC<MDA Tl208 
883.33        5. 154.35   1.56  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.18      139.  11.03   1.32  1.750E-02   911.20  26.200  8.746E-01 Ac228 
964.53       16.  61.49   1.63  1.681E-02   964.08  14.500  1.904E-01 Eu152 

964.08  14.500  1.904E-01 Eu152 
968.99       82.  12.63   1.91  1.675E-02   968.96  15.900  8.883E-01 Ac228 

1120.46       52.  19.80   0.88  1.507E-02  1120.29  14.910  6.676E-01 Bi214 
1174.13        5. 145.16   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.85        2. 413.19   1.88  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.06        8.  78.95   1.99  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.353E-02 Eu152 
1460.91      459.   4.73   2.02  1.229E-02  1460.82  10.550  1.021E+01 K40   
1764.40       54.  13.13   1.40  1.048E-02  1764.49  15.310  9.732E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.27    74.76       191.        90. 3.255E+03   49.49   0.855  -        
307.92    76.93       190.       142. 4.881E+03   33.22   0.728  -        
348.56    87.09       135.        64. 1.771E+03   58.56   0.902  -        
516.05   129.00        70.        29. 5.829E+02   90.37   0.353 AC-228  s 
837.23   209.35        81.        31. 6.684E+02   89.63   0.832 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.51    59.81       165.         2.     0.001  1664.58   0.807s
Th-234    252.83    63.14       161.        30.     0.011   125.66   0.810s
Th-234    370.52    92.59       138.        40.     0.015    88.33   0.839D
U-235     373.57    93.35       184.        50.     0.019    81.18   0.839D
Ac-228    373.57    93.35       158.        38.     0.014    99.31   0.839D
Eu-152    487.00   121.73       156.        -6.    -0.002   592.35   0.867s
Pa-234    520.04   130.00       165.       -14.    -0.005   264.36   0.876s
U-235     580.28   145.07       120.        14.     0.005   229.36   0.888s
U-235     651.00   162.76       123.         9.     0.003   362.12   0.906s
U-235     744.80   186.23       151.        69.     0.026    55.78   0.928 
Ra-226    745.20   186.33       123.        71.     0.026    54.80   1.082 
Pb-212    954.51   238.69        96.       490.     0.182    10.88   0.937 
Pb-214    965.75   241.50        83.        69.     0.025    46.89   0.451s
Tl-208   1107.74   277.02        92.        24.     0.009   119.28   1.014 
Pb-214   1180.83   295.30        96.       171.     0.064    24.84   1.103 
Pb-212   1199.48   299.97        57.        24.     0.009    90.88   1.036s
Ac-228   1352.90   338.35        70.       128.     0.047    28.73   0.884 
Eu-152   1376.62   344.28        74.        -2.    -0.001  1598.53   1.077s
Pb-214   1407.17   351.92        48.       303.     0.112    13.32   1.034 
Pa-234   2281.35   570.55        31.        12.     0.004   142.45   1.282s
Tl-208   2332.05   583.23        39.       173.     0.064    19.23   1.121 
Bi-214   2436.26   609.29        51.       246.     0.091    15.74   1.101 
Bi-212   2907.52   727.13        37.        12.     0.005   121.52   1.422s
Eu-152   3112.65   778.42        27.        -1.    -0.001  1061.71   1.467s
Bi-212   3139.35   785.10        26.         6.     0.002   240.24   1.473s
Tl-208   3440.69   860.43        25.         7.     0.003   218.05   1.538s
Eu-154   3501.86   875.73        24.        -3.    -0.001   412.80   1.548s
Pa-234   3518.53   879.89        32.        -1.     0.000  1203.71   1.555s
Pa-234   3532.29   883.33        23.         5.     0.002   308.70   1.557s
Ac-228   3643.69   911.18        24.       139.     0.051    22.06   1.321 
Eu-152   3857.10   964.53        41.        16.     0.006   122.99   1.626s
Ac-228   3874.91   968.99         9.        82.     0.030    25.25   1.915 
Eu-154   3986.81   996.96        26.        -5.    -0.002   312.74   1.653s
Eu-152   4458.29  1114.81        29.        -7.    -0.002   241.12   1.749s
Bi-214   4480.90  1120.46        18.        52.     0.019    39.60   0.877s
Co-60    4695.63  1174.13        21.         5.     0.002   290.32   1.799s
Eu-154   5098.65  1274.85        25.         2.     0.001   826.38   1.880s
Eu-152   5631.75  1408.06        14.         8.     0.003   157.89   1.985s
K-40     5843.27  1460.91        22.       459.     0.170     9.47   2.017 
Bi-214   7058.14  1764.40         4.        54.     0.020    26.26   1.399s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.8953E-01                                      5.12E+12             
911.20 8.746E-01  (  7.182E-02 1.10E+01 2.62E+01 G  
968.96 8.883E-01  (  7.572E-02 1.26E+01 1.59E+01 G  
338.32 9.256E-01  (  1.410E-01 1.44E+01 1.14E+01 G  

Energy duplication    
93.35 6.774E-01 -   5.237E-01 4.97E+01 4.10E+00 XA 

Am-241   I   1.2316E-02                                      1.58E+05             
59.54 1.232E-02 ?(  1.683E-01 8.32E+02 3.59E+01 G  

Bi-212   N   3.3357E-01                                      5.12E+12             
727.33 2.620E-01 ?(P 2.991E-01 6.08E+01 6.65E+00 G  
785.37 7.624E-01 ?(P 1.588E+00 1.20E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.947E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.7069E-01                                      5.84E+05             
609.31 6.717E-01  (P 4.550E-02 7.87E+00 4.55E+01 G  

1120.29 6.676E-01  (  1.269E-01 1.98E+01 1.49E+01 G  
1764.49 9.732E-01 + P 8.247E-02 1.31E+01 1.53E+01 G  

Co-60    T   4.3948E-03                                      1.93E+03             
1332.49-6.807E-04 %(  2.208E-02 1.98E+03 1.00E+02 G  
1173.23 9.477E-03 ?(  2.150E-02 1.45E+02 9.98E+01 G  

Cs-137   I   6.8563E-04                                      1.10E+04             
661.66 6.856E-04 &(  2.021E-02 1.80E+03 8.50E+01 G  

Eu-152   I   7.0615E-02                                      4.94E+03             
344.28-4.808E-03 ?(  6.299E-02 7.99E+02 2.66E+01 G  
121.78-1.267E-02 +   6.122E-02 2.96E+02 2.84E+01 G  
778.90-1.601E-02 +   1.382E-01 5.31E+02 1.30E+01 G  
964.08 1.904E-01  (  1.762E-01 6.15E+01 1.45E+01 G  

1112.08-9.427E-02 +   1.772E-01 1.21E+02 1.34E+01 G  
1408.01 8.353E-02 ?(  9.652E-02 7.89E+01 2.09E+01 G  

Eu-154   I  -4.5895E-02                                      3.14E+03             
873.18-4.589E-02 ?(  1.507E-01 2.06E+02 1.22E+01 G  
123.07-2.833E-04 &   3.906E-02 8.37E+03 4.04E+01 G  

1274.43 1.054E-02 &   7.053E-02 4.13E+02 3.49E+01 G  
723.30 2.625E-03 &   1.024E-01 2.37E+03 2.00E+01 G  

1004.72 4.011E-03 &   7.430E-02 1.14E+03 1.79E+01 G  
996.25-8.081E-02 +   1.991E-01 1.56E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0215E+01                                      4.57E+11             
1460.82 1.021E+01  (P 2.429E-01 4.73E+00 1.06E+01 G  

Pa-234   N   3.6733E-02                                      1.63E+12             
131.30-4.479E-02 ?(  9.553E-02 1.32E+02 1.82E+01 G  
569.50 1.546E-01 &(  1.661E-01 7.12E+01 9.30E+00 G  
946.00 7.477E-03 %   1.320E-01 1.08E+03 1.35E+01 G  
880.52-2.046E-02 +   2.008E-01 6.02E+02 1.05E+01 G  
883.24 7.665E-02 ?(  1.858E-01 1.54E+02 9.70E+00 G  

Pb-212   N   7.4598E-01                                      5.12E+12             
238.63 7.460E-01  (P 3.472E-02 5.44E+00 4.36E+01 G  
300.09 5.848E-01 - P 4.222E-01 4.54E+01 3.18E+00 G  

Pb-214   N   7.0489E-01                                      5.84E+05             
351.93 7.212E-01  (P 3.830E-02 6.66E+00 3.56E+01 G  
295.22 7.017E-01  (P 9.317E-02 1.24E+01 1.84E+01 G  
242.00 6.330E-01  (  1.955E-01 2.34E+01 7.27E+00 G  

Ra-226   N   1.1879E+00                                      5.84E+05             
186.21 1.188E+00  (  4.323E-01 2.74E+01 3.56E+00 G  

Th-234   N   9.6759E-01                                      1.63E+12             
63.30 1.294E+00 ?(  1.282E+00 6.28E+01 3.75E+00 G  
92.59 6.856E-01  (  4.660E-01 4.42E+01 4.34E+00 G  

Tl-208   N   2.4672E-01                                      5.12E+12             
583.19 2.457E-01  (P 2.054E-02 9.62E+00 8.50E+01 G  
277.37 2.593E-01 &(P 2.451E-01 5.96E+01 6.60E+00 G  
860.53 8.916E-02 &   1.502E-01 1.09E+02 1.24E+01 G  

U-235    N   7.4074E-02                                      2.57E+11             
143.77 7.294E-02 ?(  1.340E-01 1.15E+02 1.09E+01 G  
205.32-1.221E-02 %   3.352E-01 1.67E+03 5.02E+00 G  
163.36 1.001E-01 &(  2.934E-01 1.81E+02 5.08E+00 G  
185.72 7.197E-02 &(  2.983E-02 2.79E+01 5.70E+01 G  

Energy duplication    
93.35 6.415E-01     4.023E-01 4.06E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.81       165.         2.     0.001  1664.58   1.232E-02   
U-235       93.35       184.        50.     0.019    81.18   6.415E-01   
Eu-152     121.73       156.        -6.    -0.002   592.35  -1.267E-02   
Pa-234     130.00       165.       -14.    -0.005   264.36  -4.479E-02   
U-235      145.07       120.        14.     0.005   229.36   7.294E-02   
U-235      162.76       123.         9.     0.003   362.12   1.001E-01   
U-235      186.23       151.        69.     0.026    55.78   7.197E-02   
Eu-152     344.28        74.        -2.    -0.001  1598.53  -4.808E-03   
Pa-234     570.55        31.        12.     0.004   142.45   1.546E-01   
Bi-212     727.13        37.        12.     0.005   121.52   2.620E-01  P
Eu-152     778.42        27.        -1.    -0.001  1061.71  -1.601E-02   
Bi-212     785.10        26.         6.     0.002   240.24   7.624E-01  P
Eu-154     875.73        24.        -3.    -0.001   412.80  -4.589E-02   
Pa-234     879.89        32.        -1.     0.000  1203.71  -2.046E-02   
Pa-234     883.33        23.         5.     0.002   308.70   7.665E-02   
Eu-152     964.53        41.        16.     0.006   122.99   1.904E-01   
Eu-154     996.96        26.        -5.    -0.002   312.74  -8.081E-02   
Eu-152    1114.81        29.        -7.    -0.002   241.12  -9.427E-02   
Co-60     1174.13        21.         5.     0.002   290.32   9.477E-03   
Eu-154    1274.85        25.         2.     0.001   826.38   1.054E-02   
Eu-152    1408.06        14.         8.     0.003   157.89   8.353E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.8953E-01    8.8953E-01   1.3092E-01    1.4587E-01  7.182E-02
Am-241 #A    1.2315E-02    1.2316E-02   2.0501E-01    2.0501E-01  1.683E-01
Bi-212 #C    3.3357E-01    3.3357E-01   4.9184E-01    4.9214E-01  2.991E-01
Bi-214       6.7067E-01    6.7069E-01   1.0876E-01    1.1286E-01  4.550E-02
Co-60  #A    4.3570E-03    4.3948E-03   1.2759E-02    1.2761E-02  2.208E-02
Cs-137 #A    6.8459E-04    6.8563E-04   2.4615E-02    2.4615E-02  2.021E-02
Eu-152 #C    7.0377E-02    7.0615E-02   8.6849E-02    8.6916E-02  6.299E-02
Eu-154 #A   -4.5652E-02   -4.5895E-02   1.8945E-01    1.8947E-01  1.507E-01
K-40         1.0215E+01    1.0215E+01   9.9923E-01    1.1230E+00  2.429E-01
Pa-234 #A    3.6733E-02    3.6733E-02   5.2325E-02    5.3116E-02  9.553E-02
Pb-212       7.4598E-01    7.4598E-01   8.1865E-02    9.8055E-02  3.472E-02
Pb-214       7.0487E-01    7.0489E-01   9.5294E-02    1.0083E-01  3.830E-02
Ra-226       1.1878E+00    1.1879E+00   6.5099E-01    6.5452E-01  4.323E-01
Th-234  A    9.6759E-01    9.6759E-01   7.4311E-01    7.4871E-01  1.282E+00
Tl-208       2.4672E-01    2.4672E-01   4.8588E-02    5.1088E-02  2.054E-02
U-235  #A    7.4074E-02    7.4074E-02   4.1319E-02    4.1563E-02  1.340E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  129.0 to  2035.6 keV)     1.466E+01  pCi/g         
Total Decayed Activity (  129.0 to  2035.6 keV) 1.4660393E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-008                Received:        04/23/13                      
Lab ID:          244801-008                    Prepared:        04/24/13 10:10                
Matrix:          Soil                          Analyzed:        05/17/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06979 U        0.2132         0.1721            0.9     
Bismuth-212                          0.1247 U         0.2702         0.3918                    
Bismuth-214                          0.5453           0.1063         0.04548                   
Cesium-137                           0.02431          0.02896        0.02134           0.07    
Cobalt-60                           -0.001229 U       0.02550        0.02081           0.03    
Europium-152                         0.04013 U        0.07663        0.04561           0.1     
Europium-154                        -0.09931 U        0.2287         0.1776            0.2     
Lead-212                             0.5313           0.08130        0.04010                   
Lead-214                             0.5876           0.08815        0.04411                   
Potassium-40                        12.00             1.123          0.2705                    
Protactinium-234                    -0.02704 U        0.1091         0.08838                   
Radium-226 (By Bismuth-214)          0.5453           0.1063         0.04548           0.2     
Thallium-208                         0.2120           0.04584        0.01768                   
Thorium-232 (By Actinium-228)        0.7068           0.1691         0.06056           0.9     
Thorium-234                         -0.3791 U         1.678          1.363                     
Uranium-235                          0.06304 U        0.04337        0.1509            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244801-008                   Client ID : 12-PCT-324-008        

Seqnum : 1523197718007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130517_007                                Batch         : 197691                       Time      : 17-MAY-2013 13:43     

Cal    : 17-MAY-2013 07:29:53,29-APR-2013 08:26:15     Caldate       : 17-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.75 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.06979          0.1721       0.9      .21322           .21328           -0.0089     u        

Bismuth-212                         0.1247            0.3918                .2702            .27027           0.0052      u        

Bismuth-214                         0.5453            0.04548               .10626           .10905           -0.0082     u        

Cesium-137                          0.02431           0.02134      0.07     .028963          .028984          0.0036      u        

Cobalt-60                           -0.001229         0.02081      0.03     .025503          .025503          0.0057      u        

Europium-152                        0.04013           0.04561      0.1      .076634          .076659          0.00016     u        

Europium-154                        -0.09931          0.1776       0.2      .22874           .2288            0.0076      u        

Lead-212                            0.5313            0.04010               .0813            .089929          0.010       u        

Lead-214                            0.5876            0.04411               .088149          .092332          -0.016      u        

Potassium-40                        12.00             0.2705                1.1229           1.2741           -0.069      u        

Protactinium-234                    -0.02704          0.08838               .10913           .10933           0.0066      u        

Radium-226 (By Bismuth-214)         0.5453            0.04548      0.2      .10626           .10905           -0.0082     u        

Thallium-208                        0.2120            0.01768               .045844          .047809          0.0027      u        

Thorium-232 (By Actinium-228)       0.7068            0.06056      0.9      .16906           .17662           0.0015      u        

Thorium-234                         -0.3791           1.363                 1.6779           1.6783           -0.056      u        

Uranium-235                         0.06304           0.1509       0.18     .043368          .043536          0.016       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-008          
Sample Description: 244801-008, 197691 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130517_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 11:28           Live Time: 2700   sec

Acquisition Time: 5/17/2013 13:43:09        Real Time: 2704   sec
Analysis Time: 5/17/2013 14:28           Dead Time: 0.14   %

Analysis Quantity: 3.158E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.068E-01      1.691E-01      1.766E-01      6.056E-02
Am-241    #AB   -6.979E-02      2.132E-01      2.133E-01      1.721E-01
Bi-212    #AB    1.247E-01      2.702E-01      2.703E-01      3.918E-01
Bi-214           5.453E-01      1.063E-01      1.090E-01      4.548E-02
Co-60     #AB   -1.229E-03      2.550E-02      2.550E-02      2.081E-02
Cs-137    #      2.431E-02      2.896E-02      2.898E-02      2.134E-02
Eu-152    #AB    4.013E-02      7.663E-02      7.666E-02      4.561E-02
Eu-154    #AB   -9.931E-02      2.287E-01      2.288E-01      1.776E-01
K-40             1.200E+01      1.123E+00      1.274E+00      2.705E-01
Pa-234    #AB   -2.704E-02      1.091E-01      1.093E-01      8.838E-02
Pb-212           5.313E-01      8.130E-02      8.993E-02      4.010E-02
Pb-214           5.876E-01      8.815E-02      9.233E-02      4.411E-02
Ra-226    #      1.016E+00      6.427E-01      6.453E-01      4.770E-01
Th-234    #AB   -3.791E-01      1.678E+00      1.678E+00      1.363E+00
Tl-208           2.120E-01      4.584E-02      4.781E-02      1.768E-02
U-235     #AB    6.304E-02      4.337E-02      4.354E-02      1.509E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.585E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Sample description                                             
244801-008, 197691                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130517_007.An1

Acquisition information
Start time:                 5/17/2013 13:43:09
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1575E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1575E+02) = 

8.5596E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 11:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0664

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.78       94.  17.92   0.86  2.596E-02
77.03      112.  16.37   0.86  2.758E-02
90.03       35.  43.54   0.55  3.552E-02
93.62       17. 106.36   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  3.623E-01 Ac228 
93.35   5.760  2.579E-01 U235  

93.62       17. 106.36   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  3.623E-01 Ac228 

119.35        5. 241.60   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
122.62       13. 120.89   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
163.40       15. 103.98   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.956E-01 U235  
185.75       51.  34.40   0.98  4.662E-02   185.72  57.000  6.055E-02 U235  

186.21   3.555  9.716E-01 Ra226 
185.72  57.000  6.055E-02 U235  

185.75       53.  31.62   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.016E+00 Ra226 

206.00        7. 190.00   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.025E-01 U235  

222.14       10.  97.61   0.42  4.352E-02
235.89       33.  34.78   1.03  4.227E-02
238.64      320.   6.85   1.03  4.202E-02   238.63  43.600  5.409E-01 Pb212 
240.06        3. 735.24   1.04  4.172E-02   242.00   7.268    PBC<MDA Pb214 
277.36       28.  36.87   0.70  3.864E-02   277.37   6.600  3.456E-01 Tl208 
295.19      144.  11.75   1.20  3.721E-02   295.22  18.414  6.461E-01 Pb214 
300.27       12.  77.73   0.47  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.46       68.  16.87   0.73  3.411E-02   338.32  11.400  5.339E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
342.11        8. 109.70   1.14  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.03      217.   8.59   1.20  3.324E-02   351.93  35.600  5.601E-01 Pb214 
583.12      134.  10.81   1.28  2.358E-02   583.19  85.000  2.120E-01 Tl208 
609.27      191.   9.13   0.91  2.288E-02   609.31  45.490  5.452E-01 Bi214 
661.99       14.  59.56   1.43  2.162E-02   661.66  84.990  2.431E-02 Cs137 
859.88        9.  84.81   1.58  1.803E-02   860.53  12.400    PBC<MDA Tl208 
911.30      101.  11.66   0.49  1.732E-02   911.20  26.200  7.068E-01 Ac228 
964.62        9. 100.91   1.66  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.11       46.  18.70   1.58  1.658E-02   968.96  15.900  5.507E-01 Ac228 

1111.36        3. 255.51   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.33       58.  15.92   1.32  1.494E-02  1120.29  14.910  8.283E-01 Bi214 
1271.80        4. 144.15   1.85  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1460.89      506.   4.50   1.63  1.219E-02  1460.82  10.550  1.200E+01 K40   
1621.08        4. 108.34   2.02  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       18.  23.33   2.08  1.039E-02  1764.49  15.310  3.646E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.42    74.84       115.        62. 2.380E+03   54.22   0.463  -      s 
308.40    77.08       143.        89. 3.234E+03   45.03   0.986  -        
360.12    90.03        62.        69. 1.943E+03   40.26   0.548  -      sM
888.12   222.14        47.        10. 2.344E+02  195.21   0.418  -      sc
943.21   235.92        33.        27. 6.317E+02   71.05   0.714 TH-227  sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.24    60.03       127.       -11.    -0.004   305.51   0.843s
Th-234    256.98    64.22       134.        -7.    -0.003   442.65   0.848s
Th-234    364.83    91.20       200.       -39.    -0.014   108.37   0.880s
U-235     373.41    93.35       163.        17.     0.006   212.73   0.880D
Ac-228    373.41    93.35       163.        17.     0.006   212.73   0.880D
Eu-152    477.31   119.35        74.         5.     0.002   483.19   0.911s
Eu-154    490.39   122.62       119.        13.     0.005   241.79   0.912s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    531.61   132.94       106.        -7.    -0.003   403.61   0.921s
U-235     653.35   163.40       114.        15.     0.006   207.96   0.955s
U-235     742.67   185.75       127.        51.     0.019    68.80   0.979 
Ra-226    742.67   185.75       114.        53.     0.020    63.25   0.979 
U-235     823.60   206.00        93.         7.     0.003   380.00   0.999s
Pb-212    954.23   238.68        99.       307.     0.114    14.93   1.130 
Pb-214    959.75   240.06       246.         3.     0.001  1470.49   1.037 
Tl-208   1108.83   277.36        32.        28.     0.010    73.75   0.705s
Pb-214   1180.12   295.19        54.       140.     0.052    23.50   1.199 
Pb-212   1200.40   300.27        49.        12.     0.004   155.47   0.471s
Ac-228   1353.07   338.46        30.        66.     0.024    33.75   0.729s
Eu-152   1367.68   342.11        30.         8.     0.003   219.40   1.139s
Pb-214   1407.33   352.03        50.       208.     0.077    17.12   1.197 
Pa-234   2284.99   571.55        24.        -1.     0.000  1186.71   1.347s
Tl-208   2331.25   583.12        23.       134.     0.050    21.62   1.276 
Bi-214   2435.79   609.27        41.       179.     0.066    18.26   0.910s
Cs-137   2646.63   661.99        28.        14.     0.005   119.12   1.426s
Eu-152   3113.44   778.71        23.        -1.    -0.001   937.51   1.521s
Bi-212   3138.45   784.97        25.        -1.    -0.001  1010.85   1.526s
Tl-208   3438.11   859.88        25.         9.     0.003   169.62   1.583s
Eu-154   3481.29   870.68        27.        -7.    -0.003   230.35   1.592s
Ac-228   3643.79   911.30        14.       101.     0.037    23.31   0.485s
Pa-234   3779.61   945.26        25.        -3.    -0.001   573.68   1.645s
Eu-152   3857.08   964.62        35.         9.     0.003   201.82   1.658 
Ac-228   3875.02   969.11        10.        46.     0.017    37.40   1.580 
Eu-154   3986.17   996.89        22.        -1.    -0.001   930.54   1.680s
Eu-154   4003.33  1001.18        20.        -4.    -0.001   358.26   1.686s
Eu-152   4444.16  1111.36        24.         3.     0.001   511.02   1.756s
Bi-214   4480.07  1120.33        12.        58.     0.022    31.84   1.317s
Co-60    4691.71  1173.22        23.        -1.     0.000  1588.92   1.795s
Eu-154   5086.17  1271.80        17.         4.     0.002   288.29   1.854s
K-40     5843.02  1460.89        22.       487.     0.180     9.00   1.625 
Bi-212   6484.30  1621.08         6.         4.     0.001   216.68   2.022s
Bi-214   7058.62  1764.51         5.        18.     0.007    46.66   2.076s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0682E-01                                      5.12E+12             
911.20 7.068E-01  (P 6.056E-02 1.17E+01 2.62E+01 G  
968.96 5.507E-01 -   8.948E-02 1.87E+01 1.59E+01 G  
338.32 5.339E-01 - P 1.032E-01 1.69E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 3.623E-01 &   6.186E-01 1.06E+02 4.10E+00 XA 

Am-241   I  -6.9791E-02                                      1.58E+05             
59.54-6.979E-02 ?(  1.721E-01 1.53E+02 3.59E+01 G  

Bi-212   N   1.2470E-01                                      5.12E+12             
727.33 0.000E+00  (  3.918E-01 1.00E+03 6.65E+00 G  
785.37-2.128E-01 +   1.748E+00 5.05E+02 1.11E+00 G  

1620.74 6.739E-01 ?(  1.050E+00 1.08E+02 1.51E+00 G  

Bi-214   N   5.4525E-01                                      5.84E+05             
609.31 5.452E-01  (P 4.548E-02 9.13E+00 4.55E+01 G  

1120.29 8.283E-01 + P 1.140E-01 1.59E+01 1.49E+01 G  
1764.49 3.646E-01 - P 1.014E-01 2.33E+01 1.53E+01 G  

Co-60    T  -1.2291E-03                                      1.93E+03             
1332.49-1.229E-03 %(  2.081E-02 1.04E+03 1.00E+02 G  
1173.23-1.899E-03 +   2.463E-02 7.94E+02 9.98E+01 G  

Cs-137   I   2.4313E-02                                      1.10E+04             
661.66 2.431E-02 ?(  2.134E-02 5.96E+01 8.50E+01 G  

Eu-152   I   4.0130E-02                                      4.94E+03             
344.28 2.675E-02 ?(  4.561E-02 1.10E+02 2.66E+01 G  
121.78 1.244E-02 &(  4.867E-02 2.42E+02 2.84E+01 G  
778.90-1.859E-02 +   1.413E-01 4.69E+02 1.30E+01 G  
964.08 1.155E-01  (  1.810E-01 1.01E+02 1.45E+01 G  

1112.08 4.379E-02 &(  1.792E-01 2.56E+02 1.34E+01 G  
1408.01 4.187E-03 %   1.269E-01 1.85E+03 2.09E+01 G  

Eu-154   I  -9.9305E-02                                      3.14E+03             
873.18-9.930E-02 ?(  1.776E-01 1.15E+02 1.22E+01 G  
123.07 2.241E-02 &   4.345E-02 1.21E+02 4.04E+01 G  

1274.43 2.907E-02 +   6.508E-02 1.44E+02 3.49E+01 G  
723.30 0.000E+00 +   1.766E-01 1.00E+03 2.00E+01 G  

1004.72-4.086E-02 +   1.154E-01 1.79E+02 1.79E+01 G  
996.25-2.715E-02 +   2.048E-01 4.65E+02 1.05E+01 G  

K-40     N   1.2002E+01                                      4.57E+11             
1460.82 1.200E+01  (P 2.705E-01 4.50E+00 1.06E+01 G  

Pa-234   N  -2.7038E-02                                      1.63E+12             
131.30-2.704E-02 &(  8.838E-02 2.02E+02 1.82E+01 G  
569.50-1.680E-02 +   1.623E-01 5.93E+02 9.30E+00 G  
946.00-3.536E-02 &   1.630E-01 2.87E+02 1.35E+01 G  
880.52 8.609E-03 %   1.677E-01 1.19E+03 1.05E+01 G  
883.24 0.000E+00 +   1.251E-01 1.00E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.3131E-01                                      5.12E+12             
238.63 5.313E-01  (P 4.010E-02 7.46E+00 4.36E+01 G  
300.09 3.271E-01 - P 4.410E-01 7.77E+01 3.18E+00 G  

Pb-214   N   5.8761E-01                                      5.84E+05             
351.93 5.574E-01  (P 4.411E-02 8.56E+00 3.56E+01 G  
295.22 6.461E-01  (P 7.949E-02 1.18E+01 1.84E+01 G  
242.00 3.096E-02 - P 3.818E-01 7.35E+02 7.27E+00 G  

Ra-226   N   1.0162E+00                                      5.84E+05             
186.21 1.016E+00 &(  4.770E-01 3.16E+01 3.56E+00 G  

Th-234   N  -3.7905E-01                                      1.63E+12             
63.30-3.791E-01 ?(  1.363E+00 2.21E+02 3.75E+00 G  
92.59-7.663E-01 &   6.532E-01 5.42E+01 4.34E+00 G  

Tl-208   N   2.1201E-01                                      5.12E+12             
583.19 2.120E-01  (  1.768E-02 1.08E+01 8.50E+01 G  
277.37 3.456E-01 +   1.643E-01 3.69E+01 6.60E+00 G  
860.53 1.283E-01 -   1.649E-01 8.48E+01 1.24E+01 G  

U-235    N   6.3037E-02                                      2.57E+11             
143.77-3.644E-03 &(  1.509E-01 2.52E+03 1.09E+01 G  
205.32 1.025E-01 &(  3.148E-01 1.90E+02 5.02E+00 G  
163.36 1.956E-01 ?(  3.245E-01 1.04E+02 5.08E+00 G  
185.72 6.055E-02 ?(  3.133E-02 3.44E+01 5.70E+01 G  

Energy duplication    
93.35 2.579E-01 &   4.403E-01 1.06E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.03       127.       -11.    -0.004   305.51  -6.979E-02   
Th-234      64.22       134.        -7.    -0.003   442.65  -3.791E-01   
Th-234      91.20       200.       -39.    -0.014   108.37  -7.663E-01   
U-235       93.35       163.        17.     0.006   212.73   2.579E-01   
Eu-152     119.35        74.         5.     0.002   483.19   1.244E-02   
Eu-154     122.62       119.        13.     0.005   241.79   2.241E-02   
Pa-234     132.94       106.        -7.    -0.003   403.61  -2.704E-02   
U-235      163.40       114.        15.     0.006   207.96   1.956E-01   
U-235      185.75       127.        51.     0.019    68.80   6.055E-02   
U-235      206.00        93.         7.     0.003   380.00   1.025E-01   
Eu-152     342.11        30.         8.     0.003   219.40   2.675E-02   
Pa-234     571.55        24.        -1.     0.000  1186.71  -1.680E-02   
Eu-152     778.71        23.        -1.    -0.001   937.51  -1.859E-02   
Bi-212     784.97        25.        -1.    -0.001  1010.85  -2.128E-01   
Eu-154     870.68        27.        -7.    -0.003   230.35  -9.930E-02   
Pa-234     945.26        25.        -3.    -0.001   573.68  -3.536E-02   
Eu-152     964.62        35.         9.     0.003   201.82   1.155E-01   
Eu-154     996.89        22.        -1.    -0.001   930.54  -2.715E-02   
Eu-154    1001.18        20.        -4.    -0.001   358.26  -4.086E-02   
Eu-152    1111.36        24.         3.     0.001   511.02   4.379E-02   
Co-60     1173.22        23.        -1.     0.000  1588.92  -1.899E-03   
Eu-154    1271.80        17.         4.     0.002   288.29   2.907E-02   
Bi-212    1621.08         6.         4.     0.001   216.68   6.739E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0682E-01    7.0682E-01   1.6906E-01    1.7662E-01  6.056E-02
Am-241 #A   -6.9784E-02   -6.9791E-02   2.1322E-01    2.1328E-01  1.721E-01
Bi-212 #A    1.2470E-01    1.2470E-01   2.7020E-01    2.7027E-01  3.918E-01
Bi-214       5.4523E-01    5.4525E-01   1.0626E-01    1.0905E-01  4.548E-02
Co-60  #A   -1.2184E-03   -1.2291E-03   2.5503E-02    2.5503E-02  2.081E-02

162 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:28:19
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_007.An1               

Cs-137 #     2.4276E-02    2.4313E-02   2.8963E-02    2.8984E-02  2.134E-02
Eu-152 #A    3.9994E-02    4.0130E-02   7.6634E-02    7.6659E-02  4.561E-02
Eu-154 #A   -9.8778E-02   -9.9305E-02   2.2874E-01    2.2880E-01  1.776E-01
K-40         1.2002E+01    1.2002E+01   1.1229E+00    1.2741E+00  2.705E-01
Pa-234 #A   -2.7038E-02   -2.7038E-02   1.0913E-01    1.0933E-01  8.838E-02
Pb-212       5.3131E-01    5.3131E-01   8.1300E-02    8.9929E-02  4.010E-02
Pb-214       5.8760E-01    5.8761E-01   8.8149E-02    9.2332E-02  4.411E-02
Ra-226 #     1.0161E+00    1.0162E+00   6.4271E-01    6.4533E-01  4.770E-01
Th-234 #A   -3.7905E-01   -3.7905E-01   1.6779E+00    1.6783E+00  1.363E+00
Tl-208       2.1201E-01    2.1201E-01   4.5844E-02    4.7809E-02  1.768E-02
U-235  #A    6.3037E-02    6.3037E-02   4.3368E-02    4.3536E-02  1.509E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.563E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.5625493E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

163 of 552



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-009                Received:        04/23/13                      
Lab ID:          244801-009                    Prepared:        04/24/13 10:15                
Matrix:          Soil                          Analyzed:        05/17/13 13:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   335.2 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 11:15                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.06688 U        0.1282        0.1005            0.9     
Bismuth-212                          0.1742 U         0.2739        0.2098                    
Bismuth-214                          0.1609           0.05262       0.02764                   
Cesium-137                           0.0006024 U      0.01909       0.01564           0.07    
Cobalt-60                           -0.001560 U       0.01812       0.01460           0.03    
Europium-152                         0.02010 U        0.04007       0.05047           0.1     
Europium-154                         0.02341 U        0.1013        0.1111            0.2     
Lead-212                             0.1025           0.04609       0.03213                   
Lead-214                             0.2388           0.05481       0.02779                   
Potassium-40                         5.199            0.7336        0.2293                    
Protactinium-234                    -0.0004725 U      0.07399       0.06092                   
Radium-226 (By Bismuth-214)          0.1609           0.05262       0.02764           0.2     
Thallium-208                         0.07706          0.02953       0.01437                   
Thorium-232 (By Actinium-228)        0.1212           0.08140       0.05588           0.9     
Thorium-234                          0.5034 U         0.4627        0.6508                    
Uranium-235                          0.07315 U        0.1293        0.09169           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-009                   Client ID : 12-PCT-324-009        

Seqnum : 1533197737006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130517_006                                Batch         : 197691                       Time      : 17-MAY-2013 13:43     

Cal    : 17-MAY-2013 07:49:37,05-MAR-2013 18:53:13     Caldate       : 17-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 335.2 g                      Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.06688          0.1005       0.9      .12824           .12833           -0.0089     u        

Bismuth-212                         0.1742            0.2098                .27392           .27406           0.0052      u        

Bismuth-214                         0.1609            0.02764               .052624          .053119          -0.0082     u        

Cesium-137                          0.0006024         0.01564      0.07     .019085          .019085          0.0036      u        

Cobalt-60                           -0.001560         0.01460      0.03     .018122          .018122          0.0057      u        

Europium-152                        0.02010           0.05047      0.1      .040067          .040079          0.00016     u        

Europium-154                        0.02341           0.1111       0.2      .10127           .10128           0.0076      u        

Lead-212                            0.1025            0.03213               .046085          .046677          0.010       u        

Lead-214                            0.2388            0.02779               .054811          .055937          -0.016      u        

Potassium-40                        5.199             0.2293                .73358           .77856           -0.069      u        

Protactinium-234                    -0.0004725        0.06092               .073993          .073993          0.0066      u        

Radium-226 (By Bismuth-214)         0.1609            0.02764      0.2      .052624          .053119          -0.0082     u        

Thallium-208                        0.07706           0.01437               .029534          .029943          0.0027      u        

Thorium-232 (By Actinium-228)       0.1212            0.05588      0.9      .081398          .081868          0.0015      u        

Thorium-234                         0.5034            0.6508                .46269           .46513           -0.056      u        

Uranium-235                         0.07315           0.09169      0.18     .12925           .12932           0.016       u        

u=use  

Page 1 of 1                                                                                                           1533197737006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-009          
Sample Description: 244801-009, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130517_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 11:15           Live Time: 2700   sec

Acquisition Time: 5/17/2013 13:43:50        Real Time: 2706   sec
Analysis Time: 5/17/2013 14:29           Dead Time: 0.20   %

Analysis Quantity: 3.352E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      1.212E-01      8.140E-02      8.187E-02      5.588E-02
Am-241    #AB   -6.688E-02      1.282E-01      1.283E-01      1.005E-01
Bi-212    #AB    1.742E-01      2.739E-01      2.741E-01      2.098E-01
Bi-214           1.609E-01      5.262E-02      5.312E-02      2.764E-02
Co-60     #AB   -1.560E-03      1.812E-02      1.812E-02      1.460E-02
Cs-137    #AB    6.024E-04      1.909E-02      1.909E-02      1.564E-02
Eu-152    #AB    2.010E-02      4.007E-02      4.008E-02      5.047E-02
Eu-154    #AB    2.341E-02      1.013E-01      1.013E-01      1.111E-01
K-40             5.199E+00      7.336E-01      7.786E-01      2.293E-01
Pa-234    #AB   -4.725E-04      7.399E-02      7.399E-02      6.092E-02
Pb-212           1.025E-01      4.608E-02      4.668E-02      3.213E-02
Pb-214           2.388E-01      5.481E-02      5.594E-02      2.779E-02
Ra-226    #      3.324E-01      3.591E-01      3.596E-01      2.681E-01
Th-234    #AB    5.034E-01      4.627E-01      4.651E-01      6.508E-01
Tl-208    #      7.706E-02      2.953E-02      2.994E-02      1.437E-02
U-235     #AB    7.315E-02      1.292E-01      1.293E-01      9.169E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    7.027E+00

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:29:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

Sample description                                             
244801-009, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130517_006.An1

Acquisition information
Start time:                 5/17/2013 13:43:50
Live time:               2700
Real time:               2706
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3520E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3520E+02) = 

8.0630E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 11:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0678

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
65.02       12.  76.99   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.523E-01 Th234 
77.15       38.  36.03   0.59  2.934E-02
92.55       26.  50.21   0.84  3.899E-02    92.59   4.343  4.612E-01 Th234 

93.35   5.760  3.443E-01 U235  
93.35   4.100  4.838E-01 Ac228 
92.59   4.343  4.612E-01 Th234 
93.35   5.760  3.443E-01 U235  

92.55       25.  48.18   0.84  3.937E-02    92.59   4.343  4.404E-01 Th234 
93.35   5.760  3.288E-01 U235  
93.35   4.100  4.620E-01 Ac228 

92.55       25.  48.18   0.84  3.937E-02    92.59   4.343  4.404E-01 Th234 
93.35   5.760  3.288E-01 U235  
93.35   4.100  4.620E-01 Ac228 

121.21       11.  99.68   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.33       12.  88.34   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.657E-02 U235  
163.42        7. 155.39   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.733E-02 U235  
186.31       19.  54.01   0.93  4.851E-02   186.21   3.555  3.324E-01 Ra226 

185.72  57.000  2.072E-02 U235  
238.79       81.  17.15   0.65  4.346E-02   238.63  43.600  1.213E-01 Pb212 
242.41       14.  90.28   0.98  4.315E-02   242.00   7.268    PBC<MDA Pb214 
276.25       15.  62.04   1.01  3.983E-02   277.37   6.600  1.667E-01 Tl208 
295.17       57.  17.88   0.82  3.829E-02   295.22  18.414  2.410E-01 Pb214 
299.70       14.  48.11   1.04  3.789E-02   300.09   3.180  3.527E-01 Pb212 
338.53       14.  68.51   1.07  3.500E-02   338.32  11.400    PBC<MDA Ac228 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.97      101.  12.50   0.78  3.407E-02   351.93  35.600  2.376E-01 Pb214 
583.33       54.  17.80   0.50  2.394E-02   583.19  85.000  7.974E-02 Tl208 
609.45       67.  14.54   0.80  2.322E-02   609.31  45.490  1.679E-01 Bi214 
727.14        8.  59.01   1.42  2.051E-02   727.33   6.650    PBC<MDA Bi212 
779.16        2. 321.93   1.47  1.955E-02   778.90  12.970    PBC<MDA Eu152 
860.56        4. 118.17   1.54  1.823E-02   860.53  12.400    PBC<MDA Tl208 
872.95        1. 631.49   1.55  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.56       21.  33.58   1.58  1.750E-02   911.20  26.200  1.339E-01 Ac228 
968.75       10.  67.19   1.63  1.675E-02   968.96  15.900  1.128E-01 Ac228 
996.40        2. 216.27   1.65  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1112.98        3. 162.56   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.75        9.  65.03   1.76  1.507E-02  1120.29  14.910  1.177E-01 Bi214 
1408.58        2. 165.59   1.99  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.99      226.   6.61   2.04  1.229E-02  1460.82  10.550  5.199E+00 K40   
1764.27        8.  41.43   2.25  1.048E-02  1764.49  15.310  1.400E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.82    77.15        65.        38. 1.295E+03   72.07   0.589  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.37    60.53        55.       -12.    -0.004   191.75   0.807s
Th-234    260.33    65.02        39.        12.     0.005   153.98   0.810s
Th-234    370.35    92.55        73.        26.     0.010   100.41   0.839s
U-235     373.57    93.35        60.        25.     0.009    96.35   0.839D
Ac-228    373.57    93.35        60.        25.     0.009    96.35   0.839D
Eu-152    484.92   121.21        51.        11.     0.004   199.36   0.867s
Eu-154    493.04   123.24        67.        -2.    -0.001  1218.25   0.868s
U-235     573.34   143.33        53.        12.     0.005   176.68   0.888s
U-235     653.62   163.42        63.         7.     0.003   310.78   0.906s
Ra-226    745.14   186.31        44.        19.     0.007   108.02   0.928s
U-235     824.95   206.28        70.        -1.     0.000  1931.31   0.946s
Pb-212    954.95   238.80        77.        65.     0.024    42.15   0.978s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:29:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    969.40   242.41        72.        14.     0.005   180.56   0.981s
Tl-208   1104.66   276.25        37.        15.     0.005   124.08   1.014s
Pb-214   1180.29   295.17        22.        57.     0.021    35.76   0.823 
Pb-212   1198.41   299.70        22.        14.     0.005    96.23   1.036 
Ac-228   1353.64   338.53        38.        14.     0.005   137.02   1.071s
Pb-214   1407.36   351.97        23.        97.     0.036    25.00   0.780s
Pa-234   2276.18   569.26        27.        -3.    -0.001   465.59   1.282s
Tl-208   2332.45   583.33        18.        54.     0.020    35.60   0.502s
Bi-214   2436.89   609.45        18.        59.     0.022    29.08   0.796s
Bi-212   2907.54   727.14        17.         8.     0.003   118.02   1.422s
Eu-152   3115.60   779.16        17.         2.     0.001   643.86   1.467s
Bi-212   3138.57   784.90        19.        -3.    -0.001   490.96   1.473s
Tl-208   3441.19   860.56        12.         4.     0.002   236.34   1.538s
Eu-154   3490.77   872.95        12.         1.     0.000  1262.98   1.548s
Ac-228   3645.20   911.56        14.        21.     0.008    67.17   1.581s
Pa-234   3782.02   945.77        29.        -5.    -0.002   303.64   1.610s
Ac-228   3873.96   968.75        18.        10.     0.004   134.38   1.630s
Eu-154   3984.58   996.40        10.         2.     0.001   432.53   1.653s
Eu-152   4450.98  1112.98        12.         3.     0.001   325.12   1.749s
Bi-214   4482.06  1120.75        12.         9.     0.003   130.06   1.755s
Co-60    5312.15  1328.20         8.        -1.     0.000  1162.01   1.926s
Eu-152   5633.82  1408.58         5.         2.     0.001   331.18   1.985s
K-40     5843.58  1460.99        18.       226.     0.084    13.22   2.041 
Bi-214   7057.58  1764.27         9.         8.     0.003    82.85   2.254s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.2118E-01                                      5.12E+12             
911.20 1.339E-01 ?(  5.588E-02 3.36E+01 2.62E+01 G  
968.96 1.128E-01 ?(  1.102E-01 6.72E+01 1.59E+01 G  
338.32 1.037E-01 ?(  1.077E-01 6.85E+01 1.14E+01 G  

Energy duplication    
93.35 4.620E-01 +   3.335E-01 4.82E+01 4.10E+00 XA 

Am-241   I  -6.6877E-02                                      1.58E+05             
59.54-6.688E-02 ?(  1.005E-01 9.59E+01 3.59E+01 G  

Bi-212   N   1.7422E-01                                      5.12E+12             
727.33 1.742E-01 ?(P 2.098E-01 5.90E+01 6.65E+00 G  
785.37-4.331E-01 + P 1.397E+00 2.45E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.085E-01 1.00E+03 1.51E+00 G  

170 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:29:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   1.6091E-01                                      5.84E+05             
609.31 1.679E-01  (P 2.764E-02 1.45E+01 4.55E+01 G  

1120.29 1.177E-01 -   1.080E-01 6.50E+01 1.49E+01 G  
1764.49 1.400E-01 ?(P 1.324E-01 4.14E+01 1.53E+01 G  

Co-60    T  -1.5595E-03                                      1.93E+03             
1332.49-1.560E-03 ?(  1.460E-02 5.81E+02 1.00E+02 G  
1173.23-6.281E-04 %   2.060E-02 2.00E+03 9.98E+01 G  

Cs-137   I   6.0237E-04                                      1.10E+04             
661.66 6.024E-04 %(  1.564E-02 1.58E+03 8.50E+01 G  

Eu-152   I   2.0098E-02                                      4.94E+03             
344.28 0.000E+00 ?(  5.047E-02 1.00E+03 2.66E+01 G  
121.78 2.327E-02 &(  3.637E-02 9.97E+01 2.84E+01 G  
778.90 2.194E-02 ?(  1.133E-01 3.22E+02 1.30E+01 G  
964.08-8.154E-03 %   1.631E-01 1.22E+03 1.45E+01 G  

1112.08 4.653E-02 &(  1.169E-01 1.63E+02 1.34E+01 G  
1408.01 2.326E-02 ?(  5.754E-02 1.66E+02 2.09E+01 G  

Eu-154   I   2.3414E-02                                      3.14E+03             
873.18 1.085E-02 &(  1.111E-01 6.31E+02 1.22E+01 G  
123.07-2.931E-03 +   2.921E-02 6.09E+02 4.04E+01 G  

1274.43 0.000E+00 -   9.207E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   1.295E-01 1.00E+03 2.00E+01 G  

1004.72-3.207E-03 %   8.766E-02 1.67E+03 1.79E+01 G  
996.25 3.798E-02 ?(  1.285E-01 2.16E+02 1.05E+01 G  

K-40     N   5.1994E+00                                      4.57E+11             
1460.82 5.199E+00  (P 2.293E-01 6.61E+00 1.06E+01 G  

Pa-234   N  -4.7245E-04                                      1.63E+12             
131.30-4.724E-04 %(  6.092E-02 7.83E+03 1.82E+01 G  
569.50-4.288E-02 +   1.597E-01 2.33E+02 9.30E+00 G  
946.00-6.749E-02 +   1.616E-01 1.52E+02 1.35E+01 G  
880.52 0.000E+00 +   1.891E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 +   1.166E-01 1.00E+03 9.70E+00 G  

Pb-212   N   1.0245E-01                                      5.12E+12             
238.63 1.024E-01 ?(P 3.213E-02 2.11E+01 4.36E+01 G  
300.09 3.527E-01 + P 2.697E-01 4.81E+01 3.18E+00 G  

Pb-214   N   2.3877E-01                                      5.84E+05             
351.93 2.376E-01  (P 2.779E-02 1.25E+01 3.56E+01 G  
295.22 2.410E-01  (P 4.640E-02 1.79E+01 1.84E+01 G  
242.00 1.325E-01 -   1.883E-01 9.03E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:29:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   3.3244E-01                                      5.84E+05             
186.21 3.324E-01 ?(  2.681E-01 5.40E+01 3.56E+00 G  

Th-234   N   5.0340E-01                                      1.63E+12             
63.30 5.523E-01 ?(  6.508E-01 7.70E+01 3.75E+00 G  
92.59 4.612E-01  (  3.514E-01 5.02E+01 4.34E+00 G  

Tl-208   N   7.7061E-02                                      5.12E+12             
583.19 7.974E-02 @(P 1.437E-02 1.78E+01 8.50E+01 G  
277.37 1.667E-01 + P 1.612E-01 6.20E+01 6.60E+00 G  
860.53 5.869E-02 &(  1.046E-01 1.18E+02 1.24E+01 G  

U-235    N   7.3153E-02                                      2.57E+11             
143.77 6.657E-02 ?(  9.169E-02 8.83E+01 1.09E+01 G  
205.32-1.568E-02 &   2.484E-01 9.66E+02 5.02E+00 G  
163.36 8.733E-02 ?(  2.172E-01 1.55E+02 5.08E+00 G  
185.72-1.420E-03 &   2.504E-02 1.07E+03 5.70E+01 G  

Energy duplication    
93.35 3.288E-01 ?   2.374E-01 4.82E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.53        55.       -12.    -0.004   191.75  -6.688E-02   
Th-234      65.02        39.        12.     0.005   153.98   5.523E-01   
Th-234      92.55        73.        26.     0.010   100.41   4.612E-01   
U-235       93.35        60.        25.     0.009    96.35   3.288E-01   
Eu-152     121.21        51.        11.     0.004   199.36   2.327E-02   
Eu-154     123.24        67.        -2.    -0.001  1218.25  -2.931E-03   
U-235      143.33        53.        12.     0.005   176.68   6.657E-02   
U-235      163.42        63.         7.     0.003   310.78   8.733E-02   
Ra-226     186.31        44.        19.     0.007   108.02   3.324E-01   
U-235      206.28        70.        -1.     0.000  1931.31  -1.568E-02   
Pa-234     569.26        27.        -3.    -0.001   465.59  -4.288E-02   
Eu-152     779.16        17.         2.     0.001   643.86   2.194E-02   
Eu-154     872.95        12.         1.     0.000  1262.98   1.085E-02   
Pa-234     945.77        29.        -5.    -0.002   303.64  -6.749E-02   
Eu-154     996.40        10.         2.     0.001   432.53   3.798E-02   
Eu-152    1112.98        12.         3.     0.001   325.12   4.653E-02   
Co-60     1328.20         8.        -1.     0.000  1162.01  -1.560E-03   
Eu-152    1408.58         5.         2.     0.001   331.18   2.326E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     1.2118E-01    1.2118E-01   8.1398E-02    8.1868E-02  5.588E-02
Am-241 #A   -6.6870E-02   -6.6877E-02   1.2824E-01    1.2833E-01  1.005E-01
Bi-212 #A    1.7422E-01    1.7422E-01   2.7392E-01    2.7406E-01  2.098E-01
Bi-214       1.6091E-01    1.6091E-01   5.2624E-02    5.3119E-02  2.764E-02
Co-60  #A   -1.5461E-03   -1.5595E-03   1.8122E-02    1.8122E-02  1.460E-02
Cs-137 #A    6.0145E-04    6.0237E-04   1.9085E-02    1.9085E-02  1.564E-02
Eu-152 #A    2.0030E-02    2.0098E-02   4.0067E-02    4.0079E-02  5.047E-02
Eu-154 #A    2.3290E-02    2.3414E-02   1.0127E-01    1.0128E-01  1.111E-01
K-40         5.1994E+00    5.1994E+00   7.3358E-01    7.7856E-01  2.293E-01
Pa-234 #A   -4.7245E-04   -4.7245E-04   7.3993E-02    7.3993E-02  6.092E-02
Pb-212       1.0245E-01    1.0245E-01   4.6085E-02    4.6677E-02  3.213E-02
Pb-214       2.3876E-01    2.3877E-01   5.4811E-02    5.5937E-02  2.779E-02
Ra-226 #     3.3243E-01    3.3244E-01   3.5910E-01    3.5960E-01  2.681E-01
Th-234 #A    5.0340E-01    5.0340E-01   4.6269E-01    4.6513E-01  6.508E-01
Tl-208 #     7.7061E-02    7.7061E-02   2.9534E-02    2.9943E-02  1.437E-02
U-235  #A    7.3153E-02    7.3153E-02   1.2925E-01    1.2932E-01  9.169E-02
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     5.900E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 5.8997746E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-010                Received:        04/23/13                      
Lab ID:          244801-010                    Prepared:        04/24/13 10:18                
Matrix:          Soil                          Analyzed:        05/17/13 14:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 10:53                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.07431 U        0.1306        0.1024            0.9     
Bismuth-212                          0.5070           0.3439        0.2142                    
Bismuth-214                          0.3677           0.08555       0.04048                   
Cesium-137                          -0.0007012 U      0.02814       0.02312           0.07    
Cobalt-60                           -0.008274 U       0.03042       0.02405           0.03    
Europium-152                         0.004521 U       0.03112       0.04102           0.1     
Europium-154                         0.008740 U       0.05023       0.1476            0.2     
Lead-212                             0.3536           0.06383       0.03445                   
Lead-214                             0.4793           0.09022       0.04399                   
Potassium-40                        12.60             1.164         0.3247                    
Protactinium-234                     0.01998 U        0.04756       0.08017                   
Radium-226 (By Bismuth-214)          0.3677           0.08555       0.04048           0.2     
Thallium-208                         0.1472           0.03795       0.01666                   
Thorium-232 (By Actinium-228)        0.4756           0.1213        0.06268           0.9     
Thorium-234                          0.4259 U         0.3153        0.8504                    
Uranium-235                          0.05139 U        0.02812       0.1267            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-010                   Client ID : 12-PCT-324-010        

Seqnum : 1513197714008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130517_008                                Batch         : 197691                       Time      : 17-MAY-2013 14:48     

Cal    : 17-MAY-2013 07:25:30,09-JAN-2013 12:22:14     Caldate       : 17-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.75 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.07431           0.1024       0.9      .1306            .13071           -0.0089     u        

Bismuth-212                         0.5070            0.2142                .3439            .34488           0.0052      u        

Bismuth-214                         0.3677            0.04048               .085546          .087165          -0.0082     u        

Cesium-137                          -0.0007012        0.02312      0.07     .028143          .028143          0.0036      u        

Cobalt-60                           -0.008274         0.02405      0.03     .03042           .030422          0.0057      u        

Europium-152                        0.004521          0.04102      0.1      .031115          .031116          0.00016     u        

Europium-154                        0.008740          0.1476       0.2      .050233          .050235          0.0076      u        

Lead-212                            0.3536            0.03445               .063828          .070209          0.010       u        

Lead-214                            0.4793            0.04399               .09022           .094081          -0.016      u        

Potassium-40                        12.60             0.3247                1.1643           1.3255           -0.069      u        

Protactinium-234                    0.01998           0.08017               .047564          .047823          0.0066      u        

Radium-226 (By Bismuth-214)         0.3677            0.04048      0.2      .085546          .087165          -0.0082     u        

Thallium-208                        0.1472            0.01666               .037951          .039122          0.0027      u        

Thorium-232 (By Actinium-228)       0.4756            0.06268      0.9      .12127           .12607           0.0015      u        

Thorium-234                         0.4259            0.8504                .31527           .31784           -0.056      u        

Uranium-235                         0.05139           0.1267       0.18     .028119          .028313          0.016       u        

u=use  

Page 1 of 1                                                                                                           1513197714008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-010          
Sample Description: 244801-010, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130517_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 10:53           Live Time: 2700   sec

Acquisition Time: 5/17/2013 14:48:07        Real Time: 2704   sec
Analysis Time: 5/17/2013 15:33           Dead Time: 0.15   %

Analysis Quantity: 3.388E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.756E-01      1.213E-01      1.261E-01      6.268E-02
Am-241    #AB    7.431E-02      1.306E-01      1.307E-01      1.024E-01
Bi-212    #      5.070E-01      3.439E-01      3.449E-01      2.142E-01
Bi-214           3.677E-01      8.555E-02      8.717E-02      4.048E-02
Co-60     #AB   -8.274E-03      3.042E-02      3.042E-02      2.405E-02
Cs-137    #AB   -7.012E-04      2.814E-02      2.814E-02      2.312E-02
Eu-152    #AB    4.521E-03      3.112E-02      3.112E-02      4.102E-02
Eu-154    #AB    8.740E-03      5.023E-02      5.023E-02      1.476E-01
K-40             1.260E+01      1.164E+00      1.325E+00      3.247E-01
Pa-234    #AB    1.998E-02      4.756E-02      4.782E-02      8.017E-02
Pb-212           3.536E-01      6.383E-02      7.021E-02      3.445E-02
Pb-214           4.793E-01      9.022E-02      9.408E-02      4.399E-02
Ra-226           1.098E+00      6.070E-01      6.116E-01      3.908E-01
Th-234    #AB    4.259E-01      3.153E-01      3.178E-01      8.504E-01
Tl-208           1.472E-01      3.795E-02      3.912E-02      1.666E-02
U-235     #AB    5.139E-02      2.812E-02      2.831E-02      1.267E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.662E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_008.An1               

Sample description                                             
244801-010, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130517_008.An1

Acquisition information
Start time:                 5/17/2013 14:48:07
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3875E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3875E+02) = 

7.9785E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 10:53:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0978

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.47       14.  87.88   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.90       75.  22.50   0.86  2.845E-02
77.22      122.  15.18   0.86  3.018E-02
92.97       50.  34.08   0.87  3.990E-02    92.59   4.343  8.609E-01 Th234 

93.35   4.100  9.035E-01 Ac228 
93.35   5.760  6.431E-01 U235  
93.35   5.760  6.431E-01 U235  

92.97       50.  34.08   0.87  3.990E-02    92.59   4.343  8.609E-01 Th234 
93.35   4.100  9.035E-01 Ac228 
93.35   5.760  6.431E-01 U235  

93.00       48.  37.01   0.87  3.953E-02    92.59   4.343  8.280E-01 Th234 
93.35   4.100  8.689E-01 Ac228 
93.35   5.760  6.185E-01 U235  

121.21       11. 114.91   0.26  4.836E-02
122.87        4. 344.15   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  8.569E-03 Eu152 
123.47        5. 287.36   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
148.71       17.  79.38   0.64  5.016E-02
186.12       64.  27.64   0.70  4.816E-02   185.72  57.000  6.842E-02 U235  

186.21   3.555  1.098E+00 Ra226 
185.72  57.000  6.842E-02 U235  

205.97        4. 335.00   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  5.411E-02 U235  

238.57      231.   8.79   0.95  4.318E-02   238.63  43.600  3.536E-01 Pb212 
241.58       52.  32.22   0.98  4.285E-02   242.00   7.268  4.975E-01 Pb214 
278.19        7. 186.45   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.15      112.  15.00   0.48  3.814E-02   295.22  18.414  4.506E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.99       19.  64.22   1.08  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.17       70.  19.30   0.51  3.494E-02   338.32  11.400  5.194E-01 Ac228 
351.90      207.   9.14   1.10  3.404E-02   351.93  35.600  4.904E-01 Pb214 
583.26      102.  12.89   0.67  2.416E-02   583.19  85.000  1.472E-01 Tl208 
609.38      140.  10.98   1.23  2.345E-02   609.31  45.490  3.675E-01 Bi214 
727.32       23.  33.91   1.46  2.078E-02   727.33   6.650  4.875E-01 Bi212 
785.43        5. 161.64   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.99       23.  37.43   0.29  1.851E-02   860.53  12.400  2.909E-01 Tl208 
882.12        5. 119.05   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  8.032E-02 Pa234 
910.98       72.  16.67   1.40  1.779E-02   911.20  26.200  4.565E-01 Ac228 
969.30       30.  31.49   1.65  1.704E-02   968.96  15.900  3.303E-01 Ac228 
994.06        1. 440.22   1.67  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.52       51.  22.66   1.02  1.535E-02  1120.29  14.910  6.584E-01 Bi214 
1460.89      584.   4.47   2.23  1.254E-02  1460.82  10.550  1.260E+01 K40   
1764.63       20.  24.62   2.16  1.069E-02  1764.49  15.310  3.684E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.86    74.93       121.        59. 2.067E+03   61.36   0.419  -      s 
308.14    77.25       136.        94. 3.127E+03   41.99   0.884  -      s 
483.84   121.21        69.        10. 2.019E+02  249.39   0.260  -      sc
593.72   148.71        73.        17. 3.350E+02  158.76   0.642  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.10    60.47        66.        14.     0.005   175.75   0.841s
Th-234    371.09    93.00       134.        48.     0.018    74.02   0.874s
Ac-228    372.49    93.35       120.        50.     0.019    68.17   0.875D
U-235     372.49    93.35       120.        50.     0.019    68.17   0.875D
Eu-152    490.47   122.87        92.         4.     0.001   688.31   0.903s
Eu-154    492.85   123.47       110.         5.     0.002   574.73   0.905s
Pa-234    516.45   129.37       110.        -3.    -0.001   874.44   0.913s
U-235     743.61   186.21        94.        57.     0.021    54.72   0.966s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.25   186.12        94.        64.     0.024    55.28   0.701s
U-235     822.58   205.97       100.         4.     0.002   670.00   0.986s
Pb-212    952.91   238.57        89.       225.     0.083    17.59   0.954 
Pb-214    964.92   241.58        98.        52.     0.019    64.45   0.983s
Tl-208   1111.27   278.19        86.         7.     0.003   372.90   1.055s
Pb-214   1179.09   295.15        64.       107.     0.040    30.01   0.484s
Pb-212   1198.42   299.99        73.        19.     0.007   128.43   1.077 
Ac-228   1351.07   338.17        45.        70.     0.026    38.60   0.506s
Pb-214   1405.94   351.90        60.       201.     0.074    18.29   1.101s
Tl-208   2331.10   583.26        25.       102.     0.038    25.78   0.667s
Bi-214   2435.58   609.38        39.       133.     0.049    21.97   1.227 
Eu-154   2896.58   724.63        36.        -6.    -0.002   292.65   1.452s
Bi-212   2907.34   727.32        18.        23.     0.008    67.83   1.456s
Bi-212   3139.81   785.43        26.         5.     0.002   323.29   1.503s
Tl-208   3442.12   860.99        14.        23.     0.008    74.86   0.290s
Pa-234   3526.70   882.12        14.         5.     0.002   238.09   1.579s
Ac-228   3642.16   910.98        18.        72.     0.027    33.33   1.398 
Pa-234   3775.59   944.32        21.        -2.    -0.001   578.02   1.630s
Eu-152   3848.53   962.55        32.        -5.    -0.002   359.75   1.644s
Ac-228   3875.55   969.30        30.        30.     0.011    62.98   1.648s
Eu-154   3974.66   994.06        16.         1.     0.000   880.45   1.668s
Eu-154   4015.91  1004.37        32.        -3.    -0.001   553.31   1.674s
Eu-152   4443.48  1111.19        28.        -4.    -0.002   381.97   1.753s
Bi-214   4480.83  1120.52        21.        51.     0.019    45.31   1.024s
Eu-154   5095.01  1273.94        29.        -4.    -0.001   415.58   1.867s
Co-60    5331.38  1332.97        22.        -4.    -0.001   367.65   1.905s
Eu-152   5639.77  1409.98        21.        -4.    -0.002   304.55   1.954s
K-40     5843.67  1460.89        39.       564.     0.209     8.93   2.235 
Bi-214   7060.51  1764.63        11.        20.     0.008    49.24   2.164s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7557E-01                                      5.12E+12             
911.20 4.565E-01  (  6.268E-02 1.67E+01 2.62E+01 G  
968.96 3.303E-01 -   1.399E-01 3.15E+01 1.59E+01 G  
338.32 5.194E-01  (  1.160E-01 1.93E+01 1.14E+01 G  

Energy duplication    
93.35 9.035E-01 &   4.617E-01 3.41E+01 4.10E+00 XA 

Am-241   I   7.4308E-02                                      1.58E+05             
59.54 7.431E-02 ?(  1.024E-01 8.79E+01 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.0703E-01                                      5.12E+12             
727.33 4.875E-01 ?(  2.142E-01 3.39E+01 6.65E+00 G  
785.37 6.243E-01 &(  1.592E+00 1.62E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.962E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.6774E-01                                      5.84E+05             
609.31 3.675E-01  (P 4.048E-02 1.10E+01 4.55E+01 G  

1120.29 6.584E-01 + P 1.378E-01 2.27E+01 1.49E+01 G  
1764.49 3.684E-01 ?(P 1.401E-01 2.46E+01 1.53E+01 G  

Co-60    T  -8.2741E-03                                      1.93E+03             
1332.49-8.274E-03 ?(  2.405E-02 1.84E+02 1.00E+02 G  
1173.23 6.609E-04 %   1.962E-02 1.81E+03 9.98E+01 G  

Cs-137   I  -7.0118E-04                                      1.10E+04             
661.66-7.012E-04 %(  2.312E-02 2.01E+03 8.50E+01 G  

Eu-152   I   4.5205E-03                                      4.94E+03             
344.28 1.949E-04 %(  4.102E-02 1.28E+04 2.66E+01 G  
121.78 8.569E-03 ?(  4.807E-02 3.44E+02 2.84E+01 G  
778.90 9.579E-04 &   1.241E-01 7.87E+03 1.30E+01 G  
964.08-5.467E-02 +   1.565E-01 1.80E+02 1.45E+01 G  

1112.08-5.816E-02 +   1.767E-01 1.91E+02 1.34E+01 G  
1408.01-4.941E-02 +   1.178E-01 1.52E+02 2.09E+01 G  

Eu-154   I   8.7403E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.476E-01 1.00E+03 1.22E+01 G  
123.07 7.886E-03 ?(  3.690E-02 2.87E+02 4.04E+01 G  

1274.43-2.307E-02 +   7.652E-02 2.08E+02 3.49E+01 G  
723.30-4.295E-02 +   9.946E-02 1.46E+02 2.00E+01 G  

1004.72-2.954E-02 +   1.316E-01 2.77E+02 1.79E+01 G  
996.25 2.216E-02 ?(  1.575E-01 4.40E+02 1.05E+01 G  

K-40     N   1.2602E+01                                      4.57E+11             
1460.82 1.260E+01  (P 3.247E-01 4.47E+00 1.06E+01 G  

Pa-234   N   1.9977E-02                                      1.63E+12             
131.30-1.122E-02 ?(  8.017E-02 4.37E+02 1.82E+01 G  
569.50 0.000E+00 +   2.282E-01 1.00E+03 9.30E+00 G  
946.00-2.909E-02 +   1.349E-01 2.89E+02 1.35E+01 G  
880.52 7.405E-02 ?(  1.341E-01 1.19E+02 1.05E+01 G  
883.24 1.747E-03 &   1.655E-01 5.76E+03 9.70E+00 G  

Pb-212   N   3.5364E-01                                      5.12E+12             
238.63 3.536E-01  (P 3.445E-02 8.79E+00 4.36E+01 G  
300.09 4.562E-01 + P 4.905E-01 6.42E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.7926E-01                                      5.84E+05             
351.93 4.904E-01  (P 4.399E-02 9.14E+00 3.56E+01 G  
295.22 4.506E-01  (P 7.840E-02 1.50E+01 1.84E+01 G  
242.00 4.975E-01 @(P 2.184E-01 3.22E+01 7.27E+00 G  

Ra-226   N   1.0980E+00                                      5.84E+05             
186.21 1.098E+00  (  3.908E-01 2.76E+01 3.56E+00 G  

Th-234   N   4.2591E-01                                      1.63E+12             
63.30-3.974E-02 %(  8.504E-01 1.30E+03 3.75E+00 G  
92.59 8.280E-01  (  4.650E-01 3.70E+01 4.34E+00 G  

Tl-208   N   1.4719E-01                                      5.12E+12             
583.19 1.472E-01  (  1.666E-02 1.29E+01 8.50E+01 G  
277.37 8.103E-02 -   2.439E-01 1.86E+02 6.60E+00 G  
860.53 2.909E-01 +   1.138E-01 3.74E+01 1.24E+01 G  

U-235    N   5.1390E-02                                      2.57E+11             
143.77-2.473E-03 &(  1.267E-01 3.11E+03 1.09E+01 G  
205.32 5.411E-02 ?(  2.955E-01 3.35E+02 5.02E+00 G  
163.36 0.000E+00 -   3.133E-01 1.00E+03 5.08E+00 G  
185.72 6.149E-02 @(  2.426E-02 2.74E+01 5.70E+01 G  

Energy duplication    
93.35 6.431E-01 &   3.286E-01 3.41E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.47        66.        14.     0.005   175.75   7.431E-02   
Th-234      93.00       134.        48.     0.018    74.02   8.280E-01   
U-235       93.35       120.        50.     0.019    68.17   6.431E-01   
Eu-152     122.87        92.         4.     0.001   688.31   8.569E-03   
Eu-154     123.47       110.         5.     0.002   574.73   7.886E-03   
Pa-234     129.37       110.        -3.    -0.001   874.44  -1.122E-02   
U-235      186.21        94.        57.     0.021    54.72   6.149E-02   
U-235      205.97       100.         4.     0.002   670.00   5.411E-02   
Eu-154     724.63        36.        -6.    -0.002   292.65  -4.295E-02   
Pa-234     882.12        14.         5.     0.002   238.09   7.405E-02   
Pa-234     944.32        21.        -2.    -0.001   578.02  -2.909E-02   
Eu-152     962.55        32.        -5.    -0.002   359.75  -5.467E-02   
Eu-154     994.06        16.         1.     0.000   880.45   2.216E-02   
Eu-154    1004.37        32.        -3.    -0.001   553.31  -2.954E-02   
Eu-152    1111.19        28.        -4.    -0.002   381.97  -5.816E-02   
Eu-154    1273.94        29.        -4.    -0.001   415.58  -2.307E-02   
Co-60     1332.97        22.        -4.    -0.001   367.65  -8.274E-03   
Eu-152    1409.98        21.        -4.    -0.002   304.55  -4.941E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7557E-01    4.7557E-01   1.2127E-01    1.2607E-01  6.268E-02
Am-241 #A    7.4300E-02    7.4308E-02   1.3060E-01    1.3071E-01  1.024E-01
Bi-212 #     5.0703E-01    5.0703E-01   3.4390E-01    3.4488E-01  2.142E-01
Bi-214       3.6772E-01    3.6774E-01   8.5546E-02    8.7165E-02  4.048E-02
Co-60  #A   -8.2024E-03   -8.2741E-03   3.0420E-02    3.0422E-02  2.405E-02
Cs-137 #A   -7.0011E-04   -7.0118E-04   2.8143E-02    2.8143E-02  2.312E-02
Eu-152 #A    4.5052E-03    4.5205E-03   3.1115E-02    3.1116E-02  4.102E-02
Eu-154 #A    8.6938E-03    8.7403E-03   5.0233E-02    5.0235E-02  1.476E-01
K-40         1.2602E+01    1.2602E+01   1.1643E+00    1.3255E+00  3.247E-01
Pa-234 #A    1.9977E-02    1.9977E-02   4.7564E-02    4.7823E-02  8.017E-02
Pb-212       3.5364E-01    3.5364E-01   6.3828E-02    7.0209E-02  3.445E-02
Pb-214       4.7924E-01    4.7926E-01   9.0220E-02    9.4081E-02  4.399E-02
Ra-226       1.0980E+00    1.0980E+00   6.0701E-01    6.1156E-01  3.908E-01
Th-234 #A    4.2591E-01    4.2591E-01   3.1527E-01    3.1784E-01  8.504E-01
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Tl-208       1.4719E-01    1.4719E-01   3.7951E-02    3.9122E-02  1.666E-02
U-235  #A    5.1390E-02    5.1390E-02   2.8119E-02    2.8313E-02  1.267E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2035.0 keV)     1.603E+01  pCi/g         
Total Decayed Activity (   25.2 to  2035.0 keV) 1.6030796E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-011                Received:        04/23/13                      
Lab ID:          244801-011                    Prepared:        04/24/13 10:21                
Matrix:          Soil                          Analyzed:        05/20/13 14:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   310.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 10:32                                                               

Analyte                 Result           Uncert           MDA       Project MDA  
Americium-241                     -0.009267 U        0.1142          0.09331          0.9    
Bismuth-212                        0.2153            0.3740          0.1694                  
Bismuth-214                        0.1597            0.07421         0.03879                 
Cesium-137                         0.005475 U        0.01952         0.01527          0.07   
Cobalt-60                         -0.00001510 U      0.00006125      0.01993          0.03   
Europium-152                       0.01767 U         0.05816         0.04320          0.1    
Europium-154                       0.03489 U         0.1245          0.1189           0.2    
Lead-212                           0.1071            0.05076         0.03005                 
Lead-214                           0.1625            0.07172         0.03510                 
Potassium-40                       4.751             0.7323          0.2630                  
Protactinium-234                   0.08320           0.08428         0.05646                 
Radium-226 (By Bismuth-214)        0.1597            0.07421         0.03879          0.2    
Thallium-208                       0.04608           0.02970         0.01765                 
Thorium-232 (By Actinium-228)      0.1870            0.08626         0.03958          0.9    
Thorium-234                        0.4932 U          0.4961          0.7678                  
Uranium-235                        0.03836 U         0.03798         0.1148           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-011                   Client ID : 12-PCT-324-011        

Seqnum : 1513202069006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130520_006                                Batch         : 197691                       Time      : 20-MAY-2013 14:57     

Cal    : 20-MAY-2013 08:00:21,09-JAN-2013 12:22:14     Caldate       : 20-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.02 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.009267         0.09331      0.9      .11423           .11424           -0.0089     u        

Bismuth-212                         0.2153            0.1694                .37398           .37414           0.0052      u        

Bismuth-214                         0.1597            0.03879               .074212          .074566          -0.0082     u        

Cesium-137                          0.005475          0.01527      0.07     .019519          .019521          0.0036      u        

Cobalt-60                           -0.00001510       0.01993      0.03     .000061251       .000061255       0.0057      u        

Europium-152                        0.01767           0.04320      0.1      .058158          .058166          0.00016     u        

Europium-154                        0.03489           0.1189       0.2      .12446           .12448           0.0076      u        

Lead-212                            0.1071            0.03005               .050764          .051532          0.010       u        

Lead-214                            0.1625            0.03510               .071721          .072289          -0.016      u        

Potassium-40                        4.751             0.2630                .73233           .77028           -0.069      u        

Protactinium-234                    0.08320           0.05646               .084284          .086791          0.0066      u        

Radium-226 (By Bismuth-214)         0.1597            0.03879      0.2      .074212          .074566          -0.0082     u        

Thallium-208                        0.04608           0.01765               .029699          .029848          0.0027      u        

Thorium-232 (By Actinium-228)       0.1870            0.03958      0.9      .086264          .087321          0.0015      u        

Thorium-234                         0.4932            0.7678                .49609           .49829           -0.056      u        

Uranium-235                         0.03836           0.1148       0.18     .037978          .038058          0.016       u        

u=use  

Page 1 of 1                                                                                                           1513202069006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-011          
Sample Description: 244801-011, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130520_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 10:32           Live Time: 2700   sec

Acquisition Time: 5/20/2013 14:57:49        Real Time: 2703   sec
Analysis Time: 5/20/2013 15:42           Dead Time: 0.13   %

Analysis Quantity: 3.100E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.870E-01      8.626E-02      8.732E-02      3.958E-02
Am-241    #AB   -9.267E-03      1.142E-01      1.142E-01      9.331E-02
Bi-212    #      2.153E-01      3.740E-01      3.741E-01      1.694E-01
Bi-214           1.597E-01      7.421E-02      7.457E-02      3.879E-02
Co-60     #AB   -1.510E-05      6.125E-05      6.125E-05      1.993E-02
Cs-137    #AB    5.475E-03      1.952E-02      1.952E-02      1.527E-02
Eu-152    #AB    1.767E-02      5.816E-02      5.817E-02      4.320E-02
Eu-154    #AB    3.489E-02      1.245E-01      1.245E-01      1.189E-01
K-40             4.751E+00      7.323E-01      7.703E-01      2.630E-01
Pa-234    #      8.320E-02      8.428E-02      8.679E-02      5.646E-02
Pb-212           1.071E-01      5.076E-02      5.153E-02      3.005E-02
Pb-214           1.625E-01      7.172E-02      7.229E-02      3.510E-02
Ra-226    #      4.430E-01      4.090E-01      4.101E-01      3.014E-01
Th-234    #AB    4.932E-01      4.961E-01      4.983E-01      7.678E-01
Tl-208    #      4.608E-02      2.970E-02      2.985E-02      1.765E-02
U-235     #AB    3.836E-02      3.798E-02      3.806E-02      1.148E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    6.744E+00

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 15:42:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

Sample description                                             
244801-011, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130520_006.An1

Acquisition information
Start time:                 5/20/2013 14:57:49
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1002E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1002E+02) = 

8.7178E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-05-18_0444.PBC

5/18/2013 04:44:25

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    9 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0955

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.07       13.  80.37   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
92.65       21.  60.50   0.91  3.953E-02    92.59   4.343  3.865E-01 Th234 

93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.887E-01 U235  

92.77       18.  56.74   0.91  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100    PBC<MDA Ac228 
93.35   5.760    PBC<MDA U235  

92.77       21.  56.74   0.91  3.990E-02    92.59   4.343  3.868E-01 Th234 
93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.889E-01 U235  

123.59        1. 918.28   0.93  4.864E-02   123.07  40.400    PBC<MDA Eu154 
130.16       18.  59.58   0.94  4.955E-02   131.30  18.200  6.278E-02 Pa234 
186.08       22.  49.51   0.98  4.819E-02   185.72  57.000  2.630E-02 U235  

186.21   3.555  4.221E-01 Ra226 
186.08       23.  46.16   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  4.430E-01 Ra226 
205.20       19.  50.46   1.00  4.641E-02   205.32   5.020  2.588E-01 U235  
238.38       69.  21.45   0.75  4.320E-02   238.63  43.600  1.071E-01 Pb212 
241.64       12.  71.66   1.03  4.285E-02   242.00   7.268    PBC<MDA Pb214 
295.26       47.  22.03   1.04  3.813E-02   295.22  18.414  2.175E-01 Pb214 
300.37        9.  88.56   1.07  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.33        5. 137.34   1.10  3.494E-02   338.32  11.400    PBC<MDA Ac228 
351.92       53.  19.84   0.43  3.404E-02   351.93  35.600  1.413E-01 Pb214 
583.27       25.  25.95   1.30  2.416E-02   583.19  85.000  3.947E-02 Tl208 
609.28       53.  20.50   0.84  2.345E-02   609.31  45.490  1.597E-01 Bi214 
660.59        3. 178.27   1.36  2.217E-02   661.66  84.990    PBC<MDA Cs137 
725.93        6.  89.51   1.41  2.078E-02   727.33   6.650    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
779.70        2. 211.50   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 
786.13        4. 141.19   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.50        6.  98.69   1.52  1.851E-02   860.53  12.400    PBC<MDA Tl208 
873.24        1. 431.59   1.53  1.832E-02   873.18  12.170    PBC<MDA Eu154 
882.91        7.  81.94   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.52       27.  20.35   0.56  1.779E-02   911.20  26.200  1.870E-01 Ac228 
969.54        3. 164.14   1.60  1.704E-02   968.96  15.900    PBC<MDA Ac228 
995.48        3. 178.37   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1111.71        3. 164.55   1.72  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.76        5. 119.54   1.72  1.535E-02  1120.29  14.910    PBC<MDA Bi214 
1173.79        2. 264.58   1.76  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1460.73      195.   7.04   1.44  1.254E-02  1460.82  10.550  4.751E+00 K40   
1621.50        2. 199.92   2.11  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.81        4.  57.70   2.22  1.069E-02  1764.49  15.310    PBC<MDA Bi214 

No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.31    59.76        46.        -2.    -0.001  1232.77   0.880s
Th-234    251.54    63.07        51.        13.     0.005   160.73   0.883 
Th-234    369.75    92.65        67.        21.     0.008   120.99   0.907s
Ac-228    372.56    93.35        61.        18.     0.007   113.48   0.907D
U-235     372.56    93.35        58.        21.     0.008   113.48   0.907D
Eu-154    493.42   123.59        47.         1.     0.000  1836.56   0.931s
Pa-234    519.66   130.16        46.        18.     0.006   119.15   0.938s
U-235     743.19   186.08        50.        22.     0.008    99.02   0.981s
Ra-226    743.19   186.08        47.        23.     0.009    92.32   0.982 
U-235     819.59   205.20        35.        19.     0.007   100.92   0.997 
Pb-212    952.22   238.38        57.        62.     0.023    42.89   0.746s
Pb-214    965.27   241.64        50.        12.     0.005   143.31   1.027 
Pb-214   1179.63   295.26        28.        47.     0.018    44.06   1.041 
Pb-212   1200.05   300.37        29.         9.     0.003   177.13   1.073 
Ac-228   1351.81   338.33        38.         5.     0.002   274.69   1.103s
Pb-214   1406.15   351.92        32.        53.     0.020    39.68   0.434s
Tl-208   2331.28   583.27        23.        25.     0.009    51.89   1.298s
Bi-214   2435.29   609.28        30.        53.     0.020    41.00   0.844s
Cs-137   2640.56   660.59        15.         3.     0.001   356.53   1.360s
Bi-212   2901.94   725.93        10.         6.     0.002   179.02   1.412s
Eu-152   3117.07   779.70         9.         2.     0.001   423.00   1.453s
Bi-212   3142.79   786.13        11.         4.     0.001   282.38   1.458s
Tl-208   3440.33   860.50        17.         6.     0.002   197.37   1.518s
Eu-154   3491.32   873.24        12.         1.     0.000   863.19   1.527s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   3520.58   880.55        20.        -4.    -0.001   355.30   1.533s
Pa-234   3530.02   882.91        11.         7.     0.002   163.87   1.535s
Ac-228   3644.51   911.52         6.        27.     0.010    40.69   0.557s
Ac-228   3876.71   969.54        22.         3.     0.001   328.28   1.603s
Eu-154   3980.53   995.48        13.         3.     0.001   356.74   1.624s
Eu-152   4445.74  1111.71        10.         3.     0.001   329.11   1.715s
Bi-214   4481.96  1120.76        14.         5.     0.002   239.08   1.722s
Co-60    4694.29  1173.79        11.         2.     0.001   529.16   1.763s
Eu-154   5094.58  1273.77        14.        -2.    -0.001   524.03   1.842s
Co-60    5330.79  1332.76        13.        -2.    -0.001   615.03   1.888s
K-40     5843.31  1460.73        21.       195.     0.072    14.08   1.441s
Bi-212   6487.32  1621.50         7.         2.     0.001   399.85   2.111s
Bi-214   7061.54  1764.81         7.         4.     0.001   115.40   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.8697E-01                                      5.12E+12             
911.20 1.870E-01  (P 3.958E-02 2.03E+01 2.62E+01 G  
968.96 3.353E-02 - P 1.313E-01 1.64E+02 1.59E+01 G  
338.32 4.268E-02 - P 1.159E-01 1.37E+02 1.14E+01 G  

Energy duplication    
93.35 3.508E-01   P 3.580E-01 5.67E+01 4.10E+00 XA 

Am-241   I  -9.2665E-03                                      1.58E+05             
59.54-9.266E-03 ?(  9.331E-02 6.16E+02 3.59E+01 G  

Bi-212   N   2.1525E-01                                      5.12E+12             
727.33 1.304E-01 ?(  1.694E-01 8.95E+01 6.65E+00 G  
785.37 5.244E-01 ?(  1.131E+00 1.41E+02 1.11E+00 G  

1620.74 3.617E-01 ?(  1.112E+00 2.00E+02 1.51E+00 G  

Bi-214   N   1.5969E-01                                      5.84E+05             
609.31 1.597E-01  (P 3.879E-02 2.05E+01 4.55E+01 G  

1120.29 6.749E-02 -   1.228E-01 1.20E+02 1.49E+01 G  
1764.49 7.683E-02 - P 1.220E-01 5.77E+01 1.53E+01 G  

Co-60    T  -1.5099E-05                                      1.93E+03             
1332.49-4.064E-03 ?(  1.993E-02 3.08E+02 1.00E+02 G  
1173.23 4.039E-03 ?(  1.691E-02 2.65E+02 9.98E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 15:42:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   5.4748E-03                                      1.10E+04             
661.66 5.475E-03 ?(  1.527E-02 1.78E+02 8.50E+01 G  

Eu-152   I   1.7671E-02                                      4.94E+03             
344.28-7.269E-04 &(  4.320E-02 3.61E+03 2.66E+01 G  
121.78-2.443E-04 %   3.801E-02 9.45E+03 2.84E+01 G  
778.90 2.697E-02 ?(  8.893E-02 2.12E+02 1.30E+01 G  
964.08 1.203E-03 %   1.368E-01 6.91E+03 1.45E+01 G  

1112.08 4.516E-02 &(  1.143E-01 1.65E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.805E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.4889E-02                                      3.14E+03             
873.18 1.712E-02 &(  1.189E-01 4.32E+02 1.22E+01 G  
123.07 1.756E-03 -   2.642E-02 9.18E+02 4.04E+01 G  

1274.43-1.386E-02 +   5.768E-02 2.62E+02 3.49E+01 G  
723.30 3.555E-03 %   7.860E-02 1.35E+03 2.00E+01 G  

1004.72-4.135E-03 %   8.351E-02 1.24E+03 1.79E+01 G  
996.25 5.548E-02 ?(  1.543E-01 1.78E+02 1.05E+01 G  

K-40     N   4.7510E+00                                      4.57E+11             
1460.82 4.751E+00  (P 2.630E-01 7.04E+00 1.06E+01 G  

Pa-234   N   8.3197E-02                                      1.63E+12             
131.30 6.278E-02 ?(  5.646E-02 5.96E+01 1.82E+01 G  
569.50 2.097E-03 %   1.495E-01 4.34E+03 9.30E+00 G  
946.00-1.106E-04 %   1.253E-01 6.87E+04 1.35E+01 G  
880.52-6.302E-02 -   1.764E-01 1.78E+02 1.05E+01 G  
883.24 1.215E-01 &(  1.444E-01 8.19E+01 9.70E+00 G  

Pb-212   N   1.0713E-01                                      5.12E+12             
238.63 1.071E-01  (P 3.005E-02 2.14E+01 4.36E+01 G  
300.09 2.477E-01 + P 3.391E-01 8.86E+01 3.18E+00 G  

Pb-214   N   1.6249E-01                                      5.84E+05             
351.93 1.413E-01  (P 3.510E-02 1.98E+01 3.56E+01 G  
295.22 2.175E-01  (P 5.640E-02 2.20E+01 1.84E+01 G  
242.00 1.269E-01 ?(P 1.714E-01 7.17E+01 7.27E+00 G  

Ra-226   N   4.4299E-01                                      5.84E+05             
186.21 4.430E-01 ?(  3.014E-01 4.62E+01 3.56E+00 G  

Th-234   N   4.9318E-01                                      1.63E+12             
63.30 6.167E-01 ?(  7.678E-01 8.04E+01 3.75E+00 G  
92.59 3.865E-01  (  3.587E-01 6.05E+01 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 15:42:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   4.6083E-02                                      5.12E+12             
583.19 3.947E-02  (P 1.765E-02 2.59E+01 8.50E+01 G  
277.37 0.000E+00 -   1.948E-01 1.00E+03 6.60E+00 G  
860.53 9.143E-02 ?(  1.364E-01 9.87E+01 1.24E+01 G  

U-235    N   3.8355E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.148E-01 1.00E+03 1.09E+01 G  
205.32 2.588E-01 ?(  1.912E-01 5.05E+01 5.02E+00 G  
163.36 3.881E-03 %   1.869E-01 2.93E+03 5.08E+00 G  
185.72 2.630E-02 *(  1.940E-02 4.95E+01 5.70E+01 G  

Energy duplication    
93.35 2.889E-01 &   2.489E-01 5.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

194 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 15:42:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76        46.        -2.    -0.001  1232.77  -9.266E-03   
Th-234      63.07        51.        13.     0.005   160.73   6.167E-01   
Th-234      92.65        67.        21.     0.008   120.99   3.865E-01   
U-235       93.35        58.        21.     0.008   113.48   2.889E-01   
Eu-154     123.59        47.         1.     0.000  1836.56   1.756E-03   
Pa-234     130.16        46.        18.     0.006   119.15   6.278E-02   
U-235      186.08        50.        22.     0.008    99.02   2.630E-02   
Ra-226     186.08        47.        23.     0.009    92.32   4.430E-01   
U-235      205.20        35.        19.     0.007   100.92   2.588E-01   
Tl-208     583.27        23.        25.     0.009    51.89   3.947E-02  P
Bi-212     725.93        10.         6.     0.002   179.02   1.304E-01   
Eu-152     779.70         9.         2.     0.001   423.00   2.697E-02   
Bi-212     786.13        11.         4.     0.001   282.38   5.244E-01   
Tl-208     860.50        17.         6.     0.002   197.37   9.143E-02   
Eu-154     873.24        12.         1.     0.000   863.19   1.712E-02   
Pa-234     880.55        20.        -4.    -0.001   355.30  -6.302E-02   
Pa-234     882.91        11.         7.     0.002   163.87   1.215E-01   
Eu-154     995.48        13.         3.     0.001   356.74   5.548E-02   
Eu-152    1111.71        10.         3.     0.001   329.11   4.516E-02   
Co-60     1173.79        11.         2.     0.001   529.16   4.039E-03   
Eu-154    1273.77        14.        -2.    -0.001   524.03  -1.386E-02   
Co-60     1332.76        13.        -2.    -0.001   615.03  -4.064E-03   
Bi-212    1621.50         7.         2.     0.001   399.85   3.617E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.8697E-01    1.8697E-01   8.6264E-02    8.7321E-02  3.958E-02
Am-241 #A   -9.2654E-03   -9.2665E-03   1.1423E-01    1.1424E-01  9.331E-02
Bi-212 #C    2.1525E-01    2.1525E-01   3.7398E-01    3.7414E-01  1.694E-01
Bi-214       1.5968E-01    1.5969E-01   7.4212E-02    7.4566E-02  3.879E-02
Co-60  #A   -1.4952E-05   -1.5099E-05   6.1251E-05    6.1255E-05  1.993E-02
Cs-137 #A    5.4654E-03    5.4748E-03   1.9519E-02    1.9521E-02  1.527E-02
Eu-152 #A    1.7604E-02    1.7671E-02   5.8158E-02    5.8166E-02  4.320E-02
Eu-154 #A    3.4680E-02    3.4889E-02   1.2446E-01    1.2448E-01  1.189E-01
K-40         4.7510E+00    4.7510E+00   7.3233E-01    7.7028E-01  2.630E-01
Pa-234 #     8.3197E-02    8.3197E-02   8.4284E-02    8.6791E-02  5.646E-02
Pb-212       1.0713E-01    1.0713E-01   5.0764E-02    5.1532E-02  3.005E-02
Pb-214       1.6249E-01    1.6249E-01   7.1721E-02    7.2289E-02  3.510E-02
Ra-226 #     4.4298E-01    4.4299E-01   4.0897E-01    4.1007E-01  3.014E-01

195 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 15:42:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_006.An1               

Th-234 #A    4.9318E-01    4.9318E-01   4.9609E-01    4.9829E-01  7.678E-01
Tl-208 #     4.6083E-02    4.6083E-02   2.9699E-02    2.9848E-02  1.765E-02
U-235  #A    3.8355E-02    3.8355E-02   3.7978E-02    3.8058E-02  1.148E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     5.367E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.9 keV) 5.3672676E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-012                Received:        04/23/13                      
Lab ID:          244801-012                    Prepared:        04/24/13 10:24                
Matrix:          Soil                          Analyzed:        05/20/13 16:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   308.16 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:41                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.0007026 U      0.1550        0.1276            0.9     
Bismuth-212                          1.093            0.4180        0.1775                    
Bismuth-214                          0.4755           0.1028        0.04698                   
Cesium-137                          -0.003162 U       0.02528       0.02047           0.07    
Cobalt-60                            0.005801 U       0.02602       0.02052           0.03    
Europium-152                         0.04011 U        0.06583       0.05733           0.1     
Europium-154                         0.02121 U        0.07271       0.1672            0.2     
Lead-212                             0.4505           0.07657       0.03876                   
Lead-214                             0.6092           0.1071        0.04944                   
Potassium-40                        11.80             1.120         0.2713                    
Protactinium-234                    -0.01213 U        0.05125       0.1065                    
Radium-226 (By Bismuth-214)          0.4755           0.1028        0.04698           0.2     
Thallium-208                         0.1718           0.03916       0.01622                   
Thorium-232 (By Actinium-228)        0.4892           0.1003        0.05190           0.9     
Thorium-234                          1.298            0.5922        1.106                     
Uranium-235                          0.2454           0.1842        0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-012                   Client ID : 12-PCT-324-012        

Seqnum : 1513202069007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130520_007                                Batch         : 197691                       Time      : 20-MAY-2013 16:56     

Cal    : 20-MAY-2013 08:00:21,09-JAN-2013 12:22:14     Caldate       : 20-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308.16 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0007026         0.1276       0.9      .15501           .15501           -0.0089     u        

Bismuth-212                         1.093             0.1775                .41797           .4217            0.0052      u        

Bismuth-214                         0.4755            0.04698               .10275           .105             -0.0082     u        

Cesium-137                          -0.003162         0.02047      0.07     .025282          .025283          0.0036      u        

Cobalt-60                           0.005801          0.02052      0.03     .026019          .02602           0.0057      u        

Europium-152                        0.04011           0.05733      0.1      .065826          .065867          0.00016     u        

Europium-154                        0.02121           0.1672       0.2      .072709          .072717          0.0076      u        

Lead-212                            0.4505            0.03876               .076566          .085148          0.010       u        

Lead-214                            0.6092            0.04944               .10705           .11229           -0.016      u        

Potassium-40                        11.80             0.2713                1.1198           1.2672           -0.069      u        

Protactinium-234                    -0.01213          0.1065                .05125           .051339          0.0066      u        

Radium-226 (By Bismuth-214)         0.4755            0.04698      0.2      .10275           .105             -0.0082     u        

Thallium-208                        0.1718            0.01622               .039162          .040702          0.0027      u        

Thorium-232 (By Actinium-228)       0.4892            0.05190      0.9      .10028           .10636           0.0015      u        

Thorium-234                         1.298             1.106                 .5922            .6048            -0.056      u        

Uranium-235                         0.2454            0.1229       0.18     .18421           .18489           0.016       u        

u=use  

Page 1 of 1                                                                                                           1513202069007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-012          
Sample Description: 244801-012, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130520_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:41           Live Time: 2700   sec

Acquisition Time: 5/20/2013 16:56:45        Real Time: 2703   sec
Analysis Time: 5/20/2013 17:41           Dead Time: 0.12   %

Analysis Quantity: 3.082E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.892E-01      1.003E-01      1.064E-01      5.190E-02
Am-241    #AB    7.026E-04      1.550E-01      1.550E-01      1.276E-01
Bi-212           1.093E+00      4.180E-01      4.217E-01      1.775E-01
Bi-214           4.755E-01      1.028E-01      1.050E-01      4.698E-02
Co-60     #AB    5.801E-03      2.602E-02      2.602E-02      2.052E-02
Cs-137    #AB   -3.162E-03      2.528E-02      2.528E-02      2.047E-02
Eu-152    #AB    4.011E-02      6.583E-02      6.587E-02      5.733E-02
Eu-154    #AB    2.121E-02      7.271E-02      7.272E-02      1.672E-01
K-40             1.180E+01      1.120E+00      1.267E+00      2.713E-01
Pa-234    #AB   -1.213E-02      5.125E-02      5.134E-02      1.065E-01
Pb-212           4.505E-01      7.657E-02      8.515E-02      3.876E-02
Pb-214           6.092E-01      1.070E-01      1.123E-01      4.944E-02
Ra-226    #      7.470E-01      6.228E-01      6.249E-01      4.741E-01
Th-234    #      1.298E+00      5.922E-01      6.048E-01      1.106E+00
Tl-208           1.718E-01      3.916E-02      4.070E-02      1.622E-02
U-235            2.454E-01      1.842E-01      1.849E-01      1.229E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.745E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:41:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_007.An1               

Sample description                                             
244801-012, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130520_007.An1

Acquisition information
Start time:                 5/20/2013 16:56:45
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0816E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0816E+02) = 

8.7705E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:41:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:41:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-05-18_0444.PBC

5/18/2013 04:44:25

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1419

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.41       22.  69.12   0.88  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.93       67.  24.85   0.89  2.850E-02
77.05      140.  12.97   0.89  3.009E-02
92.95       65.  22.63   0.91  3.990E-02    92.59   4.343  1.224E+00 Th234 

93.35   4.100  1.284E+00 Ac228 
93.35   5.760  9.141E-01 U235  

92.95       67.  22.63   0.91  3.990E-02    92.59   4.343  1.277E+00 Th234 
93.35   4.100  1.284E+00 Ac228 
93.35   5.760  9.536E-01 U235  

93.06       81.  22.82   1.28  3.953E-02    92.59   4.343  1.536E+00 Th234 
93.35   4.100  1.557E+00 Ac228 
93.35   5.760  1.148E+00 U235  

116.89       11.  89.72   0.46  4.760E-02
122.82        3. 479.25   0.93  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.62        5. 310.84   0.93  4.845E-02
144.05       40.  37.54   0.71  5.014E-02   143.77  10.940  2.351E-01 U235  
163.75       21.  71.84   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  
186.03       47.  38.33   0.34  4.819E-02   185.72  57.000  5.558E-02 U235  
186.29       39.  41.69   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.470E-01 Ra226 
238.56      268.   8.29   0.90  4.318E-02   238.63  43.600  4.505E-01 Pb212 
241.80       52.  29.79   0.96  4.285E-02   242.00   7.268  5.462E-01 Pb214 
295.07      135.  13.64   0.58  3.815E-02   295.22  18.414  6.129E-01 Pb214 
299.92       31.  38.39   0.35  3.774E-02   300.09   3.180  8.503E-01 Pb212 
338.18       70.  18.16   1.39  3.494E-02   338.32  11.400  5.716E-01 Ac228 
351.73      237.   8.56   1.26  3.405E-02   351.93  35.600  6.202E-01 Pb214 
583.03      115.  10.79   1.04  2.417E-02   583.19  85.000  1.718E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.31      163.  10.34   1.19  2.345E-02   609.31  45.490  4.755E-01 Bi214 
727.03        6. 171.42   1.41  2.086E-02   723.30  20.050    PBC<MDA Eu154 

727.33   6.650  1.394E-01 Bi212 
727.50       46.  19.12   0.47  2.078E-02   727.33   6.650  1.093E+00 Bi212 
779.09        8.  82.06   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.61       28.  35.71   0.76  1.851E-02   860.53  12.400  3.962E-01 Tl208 
883.06        1. 449.05   1.54  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.48       66.  13.71   1.85  1.779E-02   911.20  26.200  4.585E-01 Ac228 
964.89        9.  96.95   1.60  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.24       40.  19.24   0.49  1.704E-02   968.96  15.900  4.805E-01 Ac228 
996.49        3. 211.77   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.66       25.  34.05   1.72  1.535E-02  1120.29  14.910  3.604E-01 Bi214 
1333.06        2. 224.25   1.89  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.50        4. 112.70   1.95  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      499.   4.57   1.53  1.254E-02  1460.82  10.550  1.180E+01 K40   
1764.49       19.  25.29   2.22  1.069E-02  1764.49  15.310  3.846E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.93    74.99       104.        67. 2.342E+03   49.70   0.893  -       D
307.43    77.12        96.       140. 4.665E+03   25.95   0.894  -       D
466.64   116.89        48.        11. 2.311E+02  179.44   0.458  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.90    63.41       105.        22.     0.008   138.24   0.883s
Th-234    371.40    93.06       101.        81.     0.030    45.64   1.282s
Ac-228    372.56    93.35        86.        65.     0.024    45.25   0.907D
U-235     372.56    93.35        83.        67.     0.025    45.25   0.907D
Eu-152    493.52   123.62        96.         5.     0.002   621.69   0.930s
Eu-154    490.32   122.82       133.         3.     0.001   958.50   0.931s
Pa-234    525.14   131.53       161.        -9.    -0.003   422.37   0.938s
U-235     575.18   144.05        79.        40.     0.015    75.08   0.710 
U-235     653.92   163.75       101.        21.     0.008   143.68   0.964 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.96   186.03       111.        47.     0.017    76.65   0.345s
Ra-226    744.01   186.29       115.        39.     0.015    83.37   0.982s
Pb-212    952.95   238.56        93.       261.     0.097    16.58   0.901 
Pb-214    965.90   241.80        91.        52.     0.019    59.58   0.958 
Tl-208   1105.41   276.70        58.        -2.    -0.001  1320.84   1.055s
Pb-214   1178.85   295.07        71.       132.     0.049    27.28   0.578s
Pb-212   1198.25   299.92        43.        31.     0.012    76.78   0.348s
Ac-228   1351.19   338.18        37.        70.     0.026    36.32   1.386s
Eu-152   1375.43   344.24        48.        -2.    -0.001   983.73   1.108s
Pb-214   1405.39   351.73        63.       231.     0.086    17.13   1.257 
Tl-208   2330.32   583.03        19.       109.     0.040    21.59   1.039 
Bi-214   2435.44   609.31        44.       156.     0.058    20.68   1.185 
Cs-137   2645.85   661.91        26.        -2.    -0.001   799.54   1.360s
Eu-154   2906.33   727.03        49.         6.     0.002   342.84   1.409s
Bi-212   2908.23   727.50        10.        46.     0.017    38.24   0.472s
Eu-152   3114.60   779.09        17.         8.     0.003   164.11   1.453s
Tl-208   3440.80   860.61        18.        28.     0.010    71.43   0.764s
Pa-234   3521.30   880.73        15.        -2.    -0.001   535.52   1.533s
Pa-234   3530.64   883.06        15.         1.     0.000   898.11   1.535s
Ac-228   3644.36   911.48        10.        66.     0.024    27.42   1.849 
Pa-234   3775.48   944.25        28.        -4.    -0.001   401.05   1.585s
Eu-152   3858.09   964.89        33.         9.     0.003   193.91   1.599s
Ac-228   3875.52   969.24         9.        40.     0.015    38.48   0.490s
Eu-154   3984.55   996.49        20.         3.     0.001   423.55   1.624s
Eu-152   4448.88  1112.49        30.        -4.    -0.001   421.98   1.715s
Bi-214   4481.57  1120.66        25.        25.     0.009    68.10   1.722s
Co-60    5331.98  1333.06        13.         2.     0.001   448.50   1.888s
Eu-152   5634.09  1408.50         8.         4.     0.002   225.40   1.946s
K-40     5843.66  1460.82        22.       481.     0.178     9.14   1.526s
Bi-214   7060.26  1764.49         8.        19.     0.007    50.58   2.223s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.8915E-01                                      5.12E+12             
911.20 4.585E-01  (P 5.190E-02 1.37E+01 2.62E+01 G  
968.96 4.805E-01  (P 8.348E-02 1.92E+01 1.59E+01 G  
338.32 5.716E-01  (P 1.155E-01 1.82E+01 1.14E+01 G  

Energy duplication    
93.35 1.284E+00 + P 4.280E-01 2.26E+01 4.10E+00 XA 

203 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:41:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.0263E-04                                      1.58E+05             
59.54 7.026E-04 %(  1.276E-01 1.10E+04 3.59E+01 G  

Bi-212   N   1.0930E+00                                      5.12E+12             
727.33 1.093E+00  (  1.775E-01 1.91E+01 6.65E+00 G  
785.37 7.603E-02 %   1.824E+00 1.46E+03 1.11E+00 G  

1620.74 0.000E+00 -   2.671E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.7552E-01                                      5.84E+05             
609.31 4.755E-01  (P 4.698E-02 1.03E+01 4.55E+01 G  

1120.29 3.604E-01 -   1.643E-01 3.40E+01 1.49E+01 G  
1764.49 3.846E-01 - P 1.270E-01 2.53E+01 1.53E+01 G  

Co-60    T   5.8013E-03                                      1.93E+03             
1332.49 5.801E-03 &(  2.052E-02 2.24E+02 1.00E+02 G  
1173.23 2.022E-04 %   2.073E-02 6.23E+03 9.98E+01 G  

Cs-137   I  -3.1621E-03                                      1.10E+04             
661.66-3.162E-03 ?(  2.047E-02 4.00E+02 8.50E+01 G  

Eu-152   I   4.0111E-02                                      4.94E+03             
344.28-7.148E-03 ?(  5.733E-02 4.92E+02 2.66E+01 G  
121.78 1.069E-02 ?(  5.411E-02 3.11E+02 2.84E+01 G  
778.90 1.002E-01 ?(  1.221E-01 8.21E+01 1.30E+01 G  
964.08 1.175E-01 &(  1.761E-01 9.70E+01 1.45E+01 G  

1112.08-5.972E-02 +   2.014E-01 2.11E+02 1.34E+01 G  
1408.01 4.929E-02 ?(  8.219E-02 1.13E+02 2.09E+01 G  

Eu-154   I   2.1208E-02                                      3.14E+03             
873.18 2.417E-05 %(  1.672E-01 4.20E+05 1.22E+01 G  
123.07 5.704E-03 &(  4.475E-02 4.79E+02 4.04E+01 G  

1274.43-1.242E-04 %   7.736E-02 3.78E+04 3.49E+01 G  
723.30 4.635E-02 ?(  1.271E-01 1.71E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.292E-01 1.00E+03 1.79E+01 G  
996.25 5.741E-02 ?(  1.929E-01 2.12E+02 1.05E+01 G  

K-40     N   1.1801E+01                                      4.57E+11             
1460.82 1.180E+01  (P 2.713E-01 4.57E+00 1.06E+01 G  

Pa-234   N  -1.2134E-02                                      1.63E+12             
131.30-3.101E-02 ?(  1.065E-01 2.11E+02 1.82E+01 G  
569.50-3.637E-03 %   1.848E-01 3.09E+03 9.30E+00 G  
946.00-5.319E-02 +   1.699E-01 2.01E+02 1.35E+01 G  
880.52-3.581E-02 +   1.527E-01 2.68E+02 1.05E+01 G  
883.24 2.328E-02 &(  1.688E-01 4.49E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.5047E-01                                      5.12E+12             
238.63 4.505E-01  (P 3.876E-02 8.29E+00 4.36E+01 G  
300.09 8.503E-01 + P 4.115E-01 3.84E+01 3.18E+00 G  

Pb-214   N   6.0922E-01                                      5.84E+05             
351.93 6.202E-01  (P 4.944E-02 8.56E+00 3.56E+01 G  
295.22 6.129E-01  (P 9.051E-02 1.36E+01 1.84E+01 G  
242.00 5.462E-01  (P 2.313E-01 2.98E+01 7.27E+00 G  

Ra-226   N   7.4704E-01                                      5.84E+05             
186.21 7.470E-01  (  4.741E-01 4.17E+01 3.56E+00 G  

Th-234   N   1.2977E+00                                      1.63E+12             
63.30 1.021E+00 ?(  1.106E+00 6.91E+01 3.75E+00 G  
92.59 1.536E+00 *(  4.426E-01 2.28E+01 4.34E+00 G  

Tl-208   N   1.7181E-01                                      5.12E+12             
583.19 1.718E-01  (P 1.622E-02 1.08E+01 8.50E+01 G  
277.37-2.042E-02 &   2.206E-01 6.60E+02 6.60E+00 G  
860.53 3.962E-01 +   1.399E-01 3.57E+01 1.24E+01 G  

U-235    N   2.4537E-01                                      2.57E+11             
143.77 2.351E-01  (  1.229E-01 3.75E+01 1.09E+01 G  
205.32 6.098E-03 %   3.232E-01 3.22E+03 5.02E+00 G  
163.36 2.674E-01 ?(  3.014E-01 7.18E+01 5.08E+00 G  
185.72 5.558E-02 -   2.903E-02 3.83E+01 5.70E+01 G  

Energy duplication    
93.35 9.536E-01     2.996E-01 2.26E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

205 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:41:54
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Eu-152     123.62        96.         5.     0.002   621.69   1.069E-02   
Eu-154     122.82       133.         3.     0.001   958.50   5.704E-03   
Pa-234     131.53       161.        -9.    -0.003   422.37  -3.101E-02   
Ra-226     186.29       115.        39.     0.015    83.37   7.470E-01   
Eu-152     344.24        48.        -2.    -0.001   983.73  -7.148E-03   
Cs-137     661.91        26.        -2.    -0.001   799.54  -3.162E-03   
Eu-154     727.03        49.         6.     0.002   342.84   4.635E-02   
Eu-152     779.09        17.         8.     0.003   164.11   1.002E-01   
Pa-234     880.73        15.        -2.    -0.001   535.52  -3.581E-02   
Pa-234     883.06        15.         1.     0.000   898.11   2.328E-02   
Pa-234     944.25        28.        -4.    -0.001   401.05  -5.319E-02   
Eu-152     964.89        33.         9.     0.003   193.91   1.175E-01   
Eu-154     996.49        20.         3.     0.001   423.55   5.741E-02   
Eu-152    1112.49        30.        -4.    -0.001   421.98  -5.972E-02   
Co-60     1333.06        13.         2.     0.001   448.50   5.801E-03   
Eu-152    1408.50         8.         4.     0.002   225.40   4.929E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.8915E-01    4.8915E-01   1.0028E-01    1.0636E-01  5.190E-02
Am-241 #A    7.0255E-04    7.0263E-04   1.5501E-01    1.5501E-01  1.276E-01
Bi-212       1.0930E+00    1.0930E+00   4.1797E-01    4.2170E-01  1.775E-01
Bi-214       4.7550E-01    4.7552E-01   1.0275E-01    1.0500E-01  4.698E-02
Co-60  #A    5.7451E-03    5.8013E-03   2.6019E-02    2.6020E-02  2.052E-02
Cs-137 #A   -3.1567E-03   -3.1621E-03   2.5282E-02    2.5283E-02  2.047E-02
Eu-152 #A    3.9959E-02    4.0111E-02   6.5826E-02    6.5867E-02  5.733E-02
Eu-154 #A    2.1082E-02    2.1208E-02   7.2709E-02    7.2717E-02  1.672E-01
K-40         1.1801E+01    1.1801E+01   1.1198E+00    1.2672E+00  2.713E-01
Pa-234 #A   -1.2134E-02   -1.2134E-02   5.1250E-02    5.1339E-02  1.065E-01
Pb-212       4.5047E-01    4.5047E-01   7.6566E-02    8.5148E-02  3.876E-02
Pb-214       6.0920E-01    6.0922E-01   1.0705E-01    1.1229E-01  4.944E-02
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Ra-226 #     7.4701E-01    7.4704E-01   6.2283E-01    6.2489E-01  4.741E-01
Th-234 #C    1.2977E+00    1.2977E+00   5.9220E-01    6.0480E-01  1.106E+00
Tl-208       1.7181E-01    1.7181E-01   3.9162E-02    4.0702E-02  1.622E-02
U-235        2.4537E-01    2.4537E-01   1.8421E-01    1.8489E-01  1.229E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   92.5 to  2034.9 keV)     1.534E+01  pCi/g         
Total Decayed Activity (   92.5 to  2034.9 keV) 1.5335405E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-013                Received:        04/23/13                      
Lab ID:          244801-013                    Prepared:        04/24/13 10:28                
Matrix:          Soil                          Analyzed:        05/20/13 16:58                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   304.45 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:51                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06083 U        0.1857        0.1495            0.9     
Bismuth-212                          0.9149           0.3897        0.1776                    
Bismuth-214                          0.4865           0.08911       0.03265                   
Cesium-137                          -0.006866 U       0.02282       0.01790           0.07    
Cobalt-60                            0.0007344 U      0.01011       0.01014           0.03    
Europium-152                         0.04898 U        0.06255       0.04921           0.1     
Europium-154                        -0.006726 U       0.1824        0.1493            0.2     
Lead-212                             0.4856           0.08022       0.04004                   
Lead-214                             0.5878           0.09770       0.04163                   
Potassium-40                         9.745            1.033         0.2688                    
Protactinium-234                     0.01217 U        0.1066        0.1120                    
Radium-226 (By Bismuth-214)          0.4865           0.08911       0.03265           0.2     
Thallium-208                         0.1739           0.04069       0.01789                   
Thorium-232 (By Actinium-228)        0.5362           0.1096        0.06848           0.9     
Thorium-234                          0.6424 U         0.5646        1.239                     
Uranium-235                          0.05284 U        0.03879       0.1578            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-013                   Client ID : 12-PCT-324-013        

Seqnum : 1533202084005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130520_005                                Batch         : 197691                       Time      : 20-MAY-2013 16:58     

Cal    : 20-MAY-2013 08:15:48,05-MAR-2013 18:53:13     Caldate       : 20-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 304.45 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06083           0.1495       0.9      .18572           .18577           -0.0089     u        

Bismuth-212                         0.9149            0.1776                .38974           .39254           0.0052      u        

Bismuth-214                         0.4865            0.03265               .089111          .091755          -0.0082     u        

Cesium-137                          -0.006866         0.01790      0.07     .022822          .022824          0.0036      u        

Cobalt-60                           0.0007344         0.01014      0.03     .010114          .010114          0.0057      u        

Europium-152                        0.04898           0.04921      0.1      .06255           .062594          0.00016     u        

Europium-154                        -0.006726         0.1493       0.2      .18237           .18237           0.0076      u        

Lead-212                            0.4856            0.04004               .080217          .087574          0.010       u        

Lead-214                            0.5878            0.04163               .097702          .10149           -0.016      u        

Potassium-40                        9.745             0.2688                1.0327           1.1426           -0.069      u        

Protactinium-234                    0.01217           0.1120                .10663           .10667           0.0066      u        

Radium-226 (By Bismuth-214)         0.4865            0.03265      0.2      .089111          .091755          -0.0082     u        

Thallium-208                        0.1739            0.01789               .040689          .042183          0.0027      u        

Thorium-232 (By Actinium-228)       0.5362            0.06848      0.9      .10961           .11627           0.0015      u        

Thorium-234                         0.6424            1.239                 .56455           .56781           -0.056      u        

Uranium-235                         0.05284           0.1578       0.18     .038791          .038923          0.016       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-013          
Sample Description: 244801-013, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130520_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:51           Live Time: 2700   sec

Acquisition Time: 5/20/2013 16:58:26        Real Time: 2706   sec
Analysis Time: 5/20/2013 17:43           Dead Time: 0.21   %

Analysis Quantity: 3.045E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.362E-01      1.096E-01      1.163E-01      6.848E-02
Am-241    #AB    6.083E-02      1.857E-01      1.858E-01      1.495E-01
Bi-212           9.149E-01      3.897E-01      3.925E-01      1.776E-01
Bi-214           4.865E-01      8.911E-02      9.175E-02      3.265E-02
Co-60     #AB    7.344E-04      1.011E-02      1.011E-02      1.014E-02
Cs-137    #AB   -6.866E-03      2.282E-02      2.282E-02      1.790E-02
Eu-152    #AB    4.898E-02      6.255E-02      6.259E-02      4.921E-02
Eu-154    #AB   -6.726E-03      1.824E-01      1.824E-01      1.493E-01
K-40             9.745E+00      1.033E+00      1.143E+00      2.688E-01
Pa-234    #AB    1.217E-02      1.066E-01      1.067E-01      1.120E-01
Pb-212           4.856E-01      8.022E-02      8.757E-02      4.004E-02
Pb-214           5.878E-01      9.770E-02      1.015E-01      4.163E-02
Ra-226    #      7.910E-01      6.003E-01      6.020E-01      4.512E-01
Th-234    #AB    6.424E-01      5.646E-01      5.678E-01      1.239E+00
Tl-208    #      1.739E-01      4.069E-02      4.218E-02      1.789E-02
U-235     #AB    5.284E-02      3.879E-02      3.892E-02      1.578E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.454E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:43:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

Sample description                                             
244801-013, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130520_005.An1

Acquisition information
Start time:                 5/20/2013 16:58:26
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0445E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0445E+02) = 

8.8773E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:43:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-05-18_0445.PBC

5/18/2013 04:45:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0838

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.81       10. 152.66   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.37       11. 137.84   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.66       74.  21.41   0.83  2.747E-02
77.02      103.  16.77   0.83  2.927E-02
92.63       37.  43.94   0.84  3.899E-02    92.59   4.343  7.145E-01 Th234 

93.35   5.760  5.334E-01 U235  
93.07       41.  37.23   0.84  3.937E-02    93.35   4.100  8.255E-01 Ac228 

93.35   5.760  5.876E-01 U235  
93.07       41.  37.23   0.84  3.937E-02    93.35   4.100  8.255E-01 Ac228 

93.35   5.760  5.876E-01 U235  
134.14       10. 106.52   0.56  4.986E-02
164.16       18.  76.39   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.360E-01 U235  
186.29       41.  37.94   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.910E-01 Ra226 
185.72  57.000  4.929E-02 U235  

186.30       42.  36.71   0.93  4.855E-02   185.72  57.000  5.046E-02 U235  
186.21   3.555  8.098E-01 Ra226 

205.21        4. 325.46   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.161E-02 U235  

238.61      286.   8.12   1.01  4.348E-02   238.63  43.600  4.871E-01 Pb212 
241.82       65.  26.06   1.71  4.315E-02   242.00   7.268  6.780E-01 Pb214 
276.89       10. 111.39   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.13      116.  13.03   0.70  3.830E-02   295.22  18.414  5.328E-01 Pb214 
299.92       17.  58.37   0.37  3.789E-02   300.09   3.180  4.656E-01 Pb212 
338.36       82.  16.54   0.96  3.500E-02   338.32  11.400  6.757E-01 Ac228 
351.96      228.   8.04   1.03  3.407E-02   351.93  35.600  5.978E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:43:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
570.49        2. 438.27   1.29  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.09      110.  10.98   1.49  2.394E-02   583.19  85.000  1.784E-01 Tl208 
609.26      164.   8.76   1.21  2.322E-02   609.31  45.490  4.879E-01 Bi214 
727.52       39.  21.30   0.34  2.051E-02   727.33   6.650  9.400E-01 Bi212 
778.98        3. 168.26   1.47  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  4.455E-02 Eu152 
785.22        5. 121.68   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.09       10.  61.53   1.54  1.823E-02   860.53  12.400    PBC<MDA Tl208 
911.24       72.  16.15   1.00  1.750E-02   911.20  26.200  5.177E-01 Ac228 
964.80       13.  63.85   1.63  1.681E-02   964.08  14.500  1.711E-01 Eu152 

964.08  14.500  1.711E-01 Eu152 
969.33       38.  20.14   0.66  1.675E-02   968.96  15.900  4.667E-01 Ac228 

1119.98       63.  16.35   0.74  1.507E-02  1120.29  14.910  9.170E-01 Bi214 
1171.01        1. 946.95   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.05        1. 825.89   1.97  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.941E-03 Eu152 
1460.89      384.   5.07   2.00  1.229E-02  1460.82  10.550  9.745E+00 K40   
1764.39       24.  27.81   2.23  1.048E-02  1764.49  15.310  4.824E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.70       124.        60. 2.198E+03   60.36   0.560  -      s 
308.40    77.05       118.        94. 3.202E+03   40.82   0.857  -        
536.60   134.14        52.        10. 1.965E+02  218.14   0.556  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.47    59.81       100.        10.     0.004   305.33   0.812s
Th-234    253.72    63.37       116.        11.     0.004   275.68   0.815s
Th-234    370.66    92.63       112.        37.     0.014    87.89   0.844s
Ac-228    373.54    93.35        94.        41.     0.015    74.45   0.845D
U-235     373.54    93.35        94.        41.     0.015    74.45   0.845D
Eu-152    488.77   122.18        99.        -7.    -0.002   429.30   0.872s
U-235     575.21   143.80       129.        -4.    -0.001   808.20   0.893s
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:43:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     656.58   164.16        88.        18.     0.007   152.78   0.912s
U-235     745.10   186.30       100.        42.     0.016    73.42   0.934s
Ra-226    745.03   186.29       103.        41.     0.015    75.89   0.934s
U-235     820.69   205.21       100.         4.     0.002   650.91   0.953s
Pb-212    954.20   238.61        98.       281.     0.104    16.25   1.007 
Pb-214    967.01   241.82        91.        65.     0.024    52.11   1.707s
Tl-208   1107.24   276.89        62.        10.     0.004   222.79   1.021s
Pb-214   1180.14   295.13        47.       114.     0.042    26.06   0.696s
Pb-212   1199.30   299.92        43.        17.     0.006   116.75   0.368s
Ac-228   1352.98   338.36        34.        82.     0.030    33.08   0.959 
Eu-152   1378.84   344.83        35.        -4.    -0.002   397.81   1.084s
Pb-214   1407.34   351.96        43.       221.     0.082    16.08   1.025 
Pa-234   2281.13   570.49        32.         2.     0.001   876.53   1.288s
Tl-208   2331.51   583.09        23.       110.     0.041    21.97   1.488s
Bi-214   2436.17   609.26        20.       157.     0.058    17.53   1.210 
Cs-137   2650.99   662.98        19.        -4.    -0.001   332.41   1.370s
Eu-154   2889.59   722.64        34.        -5.    -0.002   319.88   1.423s
Bi-212   2909.10   727.52        10.        39.     0.014    42.60   0.343s
Eu-152   3114.95   778.98        15.         3.     0.001   336.51   1.471s
Bi-212   3139.90   785.22        16.         5.     0.002   243.36   1.477 
Tl-208   3443.36   861.09        19.        10.     0.004   123.06   1.540s
Pa-234   3512.77   878.45        25.        -2.    -0.001   897.22   1.557s
Pa-234   3530.07   882.77        28.        -2.    -0.001   790.40   1.559s
Ac-228   3643.94   911.24        17.        72.     0.027    32.31   0.996s
Pa-234   3783.96   946.24        26.        -4.    -0.001   416.80   1.611s
Eu-152   3858.23   964.80        26.        13.     0.005   127.71   1.626s
Ac-228   3876.34   969.33         7.        38.     0.014    40.28   0.664s
Eu-154   3987.95   997.23        25.        -4.    -0.002   345.20   1.652s
Eu-152   4444.93  1111.46        26.        -3.    -0.001   559.27   1.745s
Bi-214   4479.05  1119.98        14.        63.     0.023    32.71   0.742s
Co-60    4683.21  1171.01        18.         1.     0.000  1893.91   1.794s
Eu-152   5631.71  1408.05        17.         1.     0.000  1651.78   1.973s
K-40     5843.21  1460.89        21.       384.     0.142    10.13   2.005 
Bi-212   6481.90  1620.47        13.        -2.    -0.001   458.61   2.126s
Bi-214   7058.02  1764.39        10.        24.     0.009    55.62   2.226s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3620E-01                                      5.12E+12             
911.20 5.177E-01  (  6.848E-02 1.62E+01 2.62E+01 G  
968.96 4.667E-01  (  7.718E-02 2.01E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/20/2013 17:43:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 6.757E-01  (  1.120E-01 1.65E+01 1.14E+01 G  

Energy duplication    
93.35 8.255E-01 &   4.590E-01 3.72E+01 4.10E+00 XA 

Am-241   I   6.0825E-02                                      1.58E+05             
59.54 6.082E-02 ?(  1.495E-01 1.53E+02 3.59E+01 G  

Bi-212   N   9.1492E-01                                      5.12E+12             
727.33 9.400E-01 @(  1.776E-01 2.13E+01 6.65E+00 G  
785.37 7.645E-01  (  1.426E+00 1.22E+02 1.11E+00 G  

1620.74-4.429E-01 -   1.602E+00 2.29E+02 1.51E+00 G  

Bi-214   N   4.8652E-01                                      5.84E+05             
609.31 4.879E-01  (P 3.265E-02 8.76E+00 4.55E+01 G  

1120.29 9.170E-01 + P 1.290E-01 1.64E+01 1.49E+01 G  
1764.49 4.824E-01 ?(  1.484E-01 2.78E+01 1.53E+01 G  

Co-60    T   7.3436E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  1.014E-02 1.00E+03 1.00E+02 G  
1173.23 1.470E-03 ?(  2.273E-02 9.47E+02 9.98E+01 G  

Cs-137   I  -6.8655E-03                                      1.10E+04             
661.66-6.866E-03 ?(  1.790E-02 1.66E+02 8.50E+01 G  

Eu-152   I   4.8979E-02                                      4.94E+03             
344.28-1.548E-02 ?(  4.921E-02 1.99E+02 2.66E+01 G  
121.78-1.603E-02 &   5.575E-02 2.15E+02 2.84E+01 G  
778.90 4.455E-02 &(  1.170E-01 1.68E+02 1.30E+01 G  
964.08 1.711E-01 &(  1.616E-01 6.39E+01 1.45E+01 G  

1112.08-4.265E-02 +   1.917E-01 2.80E+02 1.34E+01 G  
1408.01 8.941E-03 -   1.204E-01 8.26E+02 2.09E+01 G  

Eu-154   I  -6.7262E-03                                      3.14E+03             
873.18-6.726E-03 %(  1.493E-01 1.36E+03 1.22E+01 G  
123.07 1.149E-03 %   2.437E-02 1.29E+03 4.04E+01 G  

1274.43 0.000E+00 +   4.270E-02 1.00E+03 3.49E+01 G  
723.30-4.274E-02 +   1.084E-01 1.60E+02 2.00E+01 G  

1004.72 3.841E-03 &   1.175E-01 1.86E+03 1.79E+01 G  
996.25-8.239E-02 +   2.249E-01 1.73E+02 1.05E+01 G  

K-40     N   9.7453E+00                                      4.57E+11             
1460.82 9.745E+00  (P 2.688E-01 5.07E+00 1.06E+01 G  

Pa-234   N   1.2165E-02                                      1.63E+12             
131.30 4.551E-03 %(  1.120E-01 1.50E+03 1.82E+01 G  
569.50 2.706E-02 &(  1.927E-01 4.38E+02 9.30E+00 G  
946.00-5.068E-02 +   1.683E-01 2.08E+02 1.35E+01 G  
880.52-2.781E-02 &   2.023E-01 4.49E+02 1.05E+01 G  
883.24-3.678E-02 +   2.355E-01 3.95E+02 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.8563E-01                                      5.12E+12             
238.63 4.871E-01  (P 4.004E-02 8.12E+00 4.36E+01 G  
300.09 4.656E-01  (P 4.166E-01 5.84E+01 3.18E+00 G  

Pb-214   N   5.8777E-01                                      5.84E+05             
351.93 5.978E-01  (P 4.163E-02 8.04E+00 3.56E+01 G  
295.22 5.328E-01  (P 7.427E-02 1.30E+01 1.84E+01 G  
242.00 6.780E-01  (P 2.335E-01 2.61E+01 7.27E+00 G  

Ra-226   N   7.9099E-01                                      5.84E+05             
186.21 7.910E-01 ?(  4.512E-01 3.79E+01 3.56E+00 G  

Th-234   N   6.4235E-01                                      1.63E+12             
63.30 5.589E-01 &(  1.239E+00 1.38E+02 3.75E+00 G  
92.59 7.145E-01  (  4.795E-01 4.39E+01 4.34E+00 G  

Tl-208   N   1.7390E-01                                      5.12E+12             
583.19 1.784E-01 @(P 1.789E-02 1.10E+01 8.50E+01 G  
277.37 1.306E-01 &   2.302E-01 1.11E+02 6.60E+00 G  
860.53 1.431E-01 ?(P 1.459E-01 6.15E+01 1.24E+01 G  

U-235    N   5.2836E-02                                      2.57E+11             
143.77-2.388E-02 ?(  1.578E-01 4.04E+02 1.09E+01 G  
205.32 6.161E-02 ?(  3.268E-01 3.25E+02 5.02E+00 G  
163.36 2.360E-01  (  2.828E-01 7.64E+01 5.08E+00 G  
185.72 5.046E-02 ?(  2.772E-02 3.67E+01 5.70E+01 G  

Energy duplication    
93.35 5.876E-01 &   3.267E-01 3.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.81       100.        10.     0.004   305.33   6.082E-02   
Th-234      63.37       116.        11.     0.004   275.68   5.589E-01   
Th-234      92.63       112.        37.     0.014    87.89   7.145E-01   
U-235       93.35        94.        41.     0.015    74.45   5.876E-01   
Eu-152     122.18        99.        -7.    -0.002   429.30  -1.603E-02   
U-235      143.80       129.        -4.    -0.001   808.20  -2.388E-02   
U-235      164.16        88.        18.     0.007   152.78   2.360E-01   
U-235      186.30       100.        42.     0.016    73.42   5.046E-02   
U-235      205.21       100.         4.     0.002   650.91   6.161E-02   
Eu-152     344.83        35.        -4.    -0.002   397.81  -1.548E-02   
Pa-234     570.49        32.         2.     0.001   876.53   2.706E-02   
Cs-137     662.98        19.        -4.    -0.001   332.41  -6.866E-03   
Eu-154     722.64        34.        -5.    -0.002   319.88  -4.274E-02   
Eu-152     778.98        15.         3.     0.001   336.51   4.455E-02   
Pa-234     878.45        25.        -2.    -0.001   897.22  -2.781E-02   
Pa-234     882.77        28.        -2.    -0.001   790.40  -3.678E-02   
Pa-234     946.24        26.        -4.    -0.001   416.80  -5.068E-02   
Eu-152     964.80        26.        13.     0.005   127.71   1.711E-01   
Eu-154     997.23        25.        -4.    -0.002   345.20  -8.239E-02   
Eu-152    1111.46        26.        -3.    -0.001   559.27  -4.265E-02   
Co-60     1171.01        18.         1.     0.000  1893.91   1.470E-03   
Eu-152    1408.05        17.         1.     0.000  1651.78   8.941E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3620E-01    5.3620E-01   1.0961E-01    1.1627E-01  6.848E-02
Am-241 #A    6.0818E-02    6.0825E-02   1.8572E-01    1.8577E-01  1.495E-01
Bi-212       9.1492E-01    9.1492E-01   3.8974E-01    3.9254E-01  1.776E-01
Bi-214       4.8650E-01    4.8652E-01   8.9111E-02    9.1755E-02  3.265E-02
Co-60  #A    7.2725E-04    7.3436E-04   1.0114E-02    1.0114E-02  1.014E-02
Cs-137 #A   -6.8538E-03   -6.8655E-03   2.2822E-02    2.2824E-02  1.790E-02
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Eu-152 #A    4.8793E-02    4.8979E-02   6.2550E-02    6.2594E-02  4.921E-02
Eu-154 #A   -6.6862E-03   -6.7262E-03   1.8237E-01    1.8237E-01  1.493E-01
K-40         9.7453E+00    9.7453E+00   1.0327E+00    1.1426E+00  2.688E-01
Pa-234 #A    1.2165E-02    1.2165E-02   1.0663E-01    1.0667E-01  1.120E-01
Pb-212       4.8563E-01    4.8563E-01   8.0217E-02    8.7574E-02  4.004E-02
Pb-214       5.8776E-01    5.8777E-01   9.7702E-02    1.0149E-01  4.163E-02
Ra-226 #     7.9096E-01    7.9099E-01   6.0026E-01    6.0196E-01  4.512E-01
Th-234 #A    6.4235E-01    6.4235E-01   5.6455E-01    5.6781E-01  1.239E+00
Tl-208 #     1.7390E-01    1.7390E-01   4.0689E-02    4.2183E-02  1.789E-02
U-235  #A    5.2836E-02    5.2836E-02   3.8791E-02    3.8923E-02  1.578E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.372E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.3721257E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-014                Received:        04/23/13                      
Lab ID:          244801-014                    Prepared:        04/24/13 10:32                
Matrix:          Soil                          Analyzed:        05/20/13 16:57                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 16:01                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.02438 U        0.1881        0.1536            0.9     
Bismuth-212                          0.3129 U         0.4841        0.3214                    
Bismuth-214                          0.5053           0.1069        0.04646                   
Cesium-137                          -0.006487 U       0.02917       0.02340           0.07    
Cobalt-60                            0.009046 U       0.01768       0.02161           0.03    
Europium-152                         0.04993 U        0.09844       0.05075           0.1     
Europium-154                         0.01547 U        0.08582       0.1551            0.2     
Lead-212                             0.3560           0.07439       0.04198                   
Lead-214                             0.5715           0.09247       0.04276                   
Potassium-40                        13.87             1.254         0.3352                    
Protactinium-234                     0.03904 U        0.1059        0.1002                    
Radium-226 (By Bismuth-214)          0.5053           0.1069        0.04646           0.2     
Thallium-208                         0.1619           0.03859       0.01505                   
Thorium-232 (By Actinium-228)        0.5402           0.1243        0.06135           0.9     
Thorium-234                          0.5632 U         1.640         1.322                     
Uranium-235                          0.05557 U b      0.03908       0.1808            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 244801-014                   Client ID : 12-PCT-324-014        

Seqnum : 1523202070007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130520_007                                Batch         : 197691                       Time      : 20-MAY-2013 16:57     

Cal    : 20-MAY-2013 08:01:42,29-APR-2013 08:26:15     Caldate       : 20-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.5 g                      Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      0.02438          0.1536      0.9      .1881            .18811           -0.0089     u           

Bismuth-212                        0.3129           0.3214               .48405           .48431           0.0052      u           

Bismuth-214                        0.5053           0.04646              .1069            .10928           -0.0082     u           

Cesium-137                         -0.006487        0.02340     0.07     .029165          .029166          0.0036      u           

Cobalt-60                          0.009046         0.02161     0.03     .017676          .017681          0.0057      u           

Europium-152                       0.04993          0.05075     0.1      .09844           .098469          0.00016     u           

Europium-154                       0.01547          0.1551      0.2      .08582           .085824          0.0076      u           

Lead-212                           0.3560           0.04198              .074386          .07872           0.010       u           

Lead-214                           0.5715           0.04276              .092466          .096251          -0.016      u           

Potassium-40                       13.87            0.3352               1.2542           1.4342           -0.069      u           

Protactinium-234                   0.03904          0.1002               .10588           .10632           0.0066      u           

Radium-226 (By Bismuth-214)        0.5053           0.04646     0.2      .1069            .10928           -0.0082     u           

Thallium-208                       0.1619           0.01505              .038585          .039952          0.0027      u           

Thorium-232 (By Actinium-228)      0.5402           0.06135     0.9      .1243            .13029           0.0015      u           

Thorium-234                        0.5632           1.322                1.6395           1.6404           -0.056      u           

Uranium-235                        0.05557          0.1808      0.18     .039082          .039227          0.016       MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1523202070007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-014          
Sample Description: 244801-014, 197691 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130520_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 16:01           Live Time: 2700   sec

Acquisition Time: 5/20/2013 16:57:40        Real Time: 2704   sec
Analysis Time: 5/20/2013 17:42           Dead Time: 0.14   %

Analysis Quantity: 3.245E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.402E-01      1.243E-01      1.303E-01      6.135E-02
Am-241    #AB    2.438E-02      1.881E-01      1.881E-01      1.536E-01
Bi-212    #AB    3.129E-01      4.840E-01      4.843E-01      3.214E-01
Bi-214           5.053E-01      1.069E-01      1.093E-01      4.646E-02
Co-60     #AB    9.046E-03      1.768E-02      1.768E-02      2.161E-02
Cs-137    #AB   -6.487E-03      2.916E-02      2.917E-02      2.340E-02
Eu-152    #AB    4.993E-02      9.844E-02      9.847E-02      5.075E-02
Eu-154    #AB    1.547E-02      8.582E-02      8.582E-02      1.551E-01
K-40             1.387E+01      1.254E+00      1.434E+00      3.352E-01
Pa-234    #AB    3.904E-02      1.059E-01      1.063E-01      1.002E-01
Pb-212           3.560E-01      7.439E-02      7.872E-02      4.198E-02
Pb-214           5.715E-01      9.247E-02      9.625E-02      4.276E-02
Ra-226    #      8.118E-01      6.328E-01      6.345E-01      4.803E-01
Th-234    #AB    5.632E-01      1.640E+00      1.640E+00      1.322E+00
Tl-208           1.619E-01      3.859E-02      3.995E-02      1.505E-02
U-235     #AB    5.557E-02      3.908E-02      3.923E-02      1.808E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.788E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130520_007.An1               

Sample description                                             
244801-014, 197691                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130520_007.An1

Acquisition information
Start time:                 5/20/2013 16:57:40
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2450E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2450E+02) = 

8.3288E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 16:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-05-18_0444.PBC

5/18/2013 04:44:09

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1207

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.24        4. 385.76   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.31       11. 145.55   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.02       85.  23.86   0.70  2.754E-02
92.59        3. 827.86   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.643E-02 U235  
93.35   4.100  5.119E-02 Ac228 
93.35   5.760  3.643E-02 U235  

92.75       34.  45.69   0.89  3.718E-02    92.59   4.343  6.650E-01 Th234 
93.35   5.760  4.964E-01 U235  
93.35   4.100  6.974E-01 Ac228 

92.75       34.  45.69   0.89  3.718E-02    92.59   4.343  6.650E-01 Th234 
93.35   5.760  4.964E-01 U235  
93.35   4.100  6.974E-01 Ac228 

131.93        7. 233.32   0.93  4.722E-02   131.30  18.200    PBC<MDA Pa234 
162.65       15.  89.58   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.958E-01 U235  
185.79       55.  32.27   0.55  4.661E-02   185.72  57.000  6.362E-02 U235  

186.21   3.555  1.021E+00 Ra226 
185.72  57.000  6.362E-02 U235  

238.61      241.   8.20   1.04  4.203E-02   238.63  43.600  3.943E-01 Pb212 
241.91       89.  17.55   1.04  4.173E-02   242.00   7.268  9.070E-01 Pb214 
277.37        2. 997.92   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.41      130.  13.33   0.60  3.720E-02   295.22  18.414  5.655E-01 Pb214 
299.93       33.  31.73   0.33  3.683E-02   300.09   3.180  8.605E-01 Pb212 
338.68       56.  23.16   1.25  3.412E-02   338.32  11.400  4.481E-01 Ac228 
351.98      226.   8.23   1.00  3.324E-02   351.93  35.600  5.746E-01 Pb214 
568.93        2. 455.62   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.24      116.  12.07   0.88  2.357E-02   583.19  85.000  1.781E-01 Tl208 
609.38      172.  10.10   1.06  2.287E-02   609.31  45.490  4.884E-01 Bi214 
727.49        8. 110.20   1.47  2.025E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  1.867E-01 Bi212 
785.53        7. 108.58   1.52  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.069E+00 Bi212 
860.64       10.  71.75   1.58  1.803E-02   860.53  12.400    PBC<MDA Tl208 
884.04        4. 135.62   1.59  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.38       87.  13.58   1.51  1.732E-02   911.20  26.200  5.915E-01 Ac228 
964.43        8. 116.28   1.65  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.40       45.  21.69   0.31  1.658E-02   968.96  15.900  5.218E-01 Ac228 
996.86        3. 277.33   1.68  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1111.03        7.  98.58   1.76  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.92       40.  22.04   0.31  1.494E-02  1120.29  14.910  5.566E-01 Bi214 
1172.58        7.  97.70   1.80  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1274.45        1. 381.33   1.87  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1332.71        1. 386.00   1.90  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1406.30        3. 156.90   1.95  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.94      594.   4.40   1.49  1.219E-02  1460.82  10.550  1.387E+01 K40   
1764.41       34.  16.01   0.34  1.039E-02  1764.49  15.310  6.498E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.22    77.02       140.        85. 3.072E+03   47.72   0.699  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.16    59.24       107.         4.     0.001   771.52   0.858s
Th-234    253.43    63.31       133.        11.     0.004   291.10   0.862s
Th-234    370.44    92.59       218.         3.     0.001  1655.73   0.892s
U-235     373.49    93.35       107.        34.     0.013    91.38   0.893D
Ac-228    373.49    93.35       107.        34.     0.013    91.38   0.893D
Eu-152    487.17   121.80       126.        -4.    -0.002   725.47   0.921s
Eu-154    491.36   122.85       136.       -12.    -0.004   284.74   0.923s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    527.66   131.93       144.         7.     0.003   466.65   0.931s
U-235     650.45   162.65        88.        15.     0.006   179.17   0.963s
U-235     743.76   186.00       116.        48.     0.018    70.32   0.985s
Ra-226    743.89   186.03       122.        44.     0.016    77.96   0.985s
Pb-212    953.83   238.56       115.       211.     0.078    20.27   1.131 
Pb-214    967.04   241.86       102.        71.     0.026    52.43   0.747s
Tl-208   1108.95   277.37       115.         2.     0.001  1995.84   1.073s
Pb-214   1181.05   295.41        63.       126.     0.047    26.67   0.602s
Pb-212   1199.14   299.93        34.        33.     0.012    63.45   0.331s
Ac-228   1354.04   338.68        42.        56.     0.021    46.32   1.246 
Pb-214   1407.19   351.98        50.       220.     0.082    16.46   1.001 
Pa-234   2274.59   568.93        32.         2.     0.001   911.24   1.338s
Tl-208   2331.86   583.26        18.       107.     0.040    23.83   0.876s
Bi-214   2436.30   609.38        45.       165.     0.061    20.21   1.062 
Cs-137   2639.75   660.25        36.        -4.    -0.001   449.61   1.416s
Bi-212   2908.65   727.49        36.         8.     0.003   220.39   1.470s
Bi-212   3140.76   785.53        28.         7.     0.003   217.15   1.517s
Tl-208   3441.19   860.64        21.        10.     0.004   143.51   1.576s
Pa-234   3519.25   880.15        23.        -3.    -0.001   519.01   1.591s
Pa-234   3534.79   884.04        15.         4.     0.002   271.23   1.593s
Ac-228   3644.19   911.38        15.        87.     0.032    27.15   1.510 
Pa-234   3788.75   947.52        31.        -5.    -0.002   359.66   1.640s
Eu-152   3856.39   964.43        34.         8.     0.003   232.56   1.654s
Ac-228   3876.28   969.40        14.        45.     0.017    43.38   0.306s
Eu-154   3986.12   996.86        26.         3.     0.001   554.67   1.677s
Eu-154   4017.70  1004.75        26.        -4.    -0.001   398.98   1.684s
Eu-152   4442.91  1111.03        22.         7.     0.003   197.15   1.760s
Bi-214   4482.50  1120.92        16.        40.     0.015    44.08   0.314s
Co-60    4689.20  1172.58        18.         7.     0.003   195.40   1.801s
Eu-154   5096.88  1274.45        13.         1.     0.001   762.67   1.868s
Co-60    5330.06  1332.71        15.         1.     0.001   772.01   1.904s
Eu-152   5624.61  1406.30        12.         3.     0.001   313.80   1.951s
K-40     5843.31  1460.94        36.       578.     0.214     8.81   1.489s
Bi-212   6482.96  1620.71        11.        -2.    -0.001   544.92   2.071s
Bi-214   7058.33  1764.41         5.        34.     0.012    32.03   0.342s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4023E-01                                      5.12E+12             
911.20 5.915E-01  (  6.135E-02 1.36E+01 2.62E+01 G  
968.96 5.218E-01  (  1.034E-01 2.17E+01 1.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 4.481E-01  (  1.205E-01 2.32E+01 1.14E+01 G  

Energy duplication    
93.35 6.974E-01 ?   4.872E-01 4.57E+01 4.10E+00 XA 

Am-241   I   2.4381E-02                                      1.58E+05             
59.54 2.438E-02 ?(  1.536E-01 3.86E+02 3.59E+01 G  

Bi-212   N   3.1289E-01                                      5.12E+12             
727.33 1.867E-01 ?(  3.214E-01 1.10E+02 6.65E+00 G  
785.37 1.069E+00 ?(  1.799E+00 1.09E+02 1.11E+00 G  

1620.74-3.199E-01 +   1.380E+00 2.72E+02 1.51E+00 G  

Bi-214   N   5.0525E-01                                      5.84E+05             
609.31 4.884E-01  (P 4.646E-02 1.01E+01 4.55E+01 G  

1120.29 5.566E-01 @(P 1.284E-01 2.20E+01 1.49E+01 G  
1764.49 6.498E-01 + P 1.057E-01 1.60E+01 1.53E+01 G  

Co-60    T   9.0463E-03                                      1.93E+03             
1332.49 3.478E-03 ?(  2.161E-02 3.86E+02 1.00E+02 G  
1173.23 1.462E-02 ?(  2.164E-02 9.77E+01 9.98E+01 G  

Cs-137   I  -6.4867E-03                                      1.10E+04             
661.66-6.487E-03 ?(  2.340E-02 2.25E+02 8.50E+01 G  

Eu-152   I   4.9930E-02                                      4.94E+03             
344.28 2.353E-03 &(  5.075E-02 1.31E+03 2.66E+01 G  
121.78-1.046E-02 +   6.198E-02 3.63E+02 2.84E+01 G  
778.90 7.226E-03 %   1.306E-01 1.11E+03 1.30E+01 G  
964.08 9.643E-02 &(  1.754E-01 1.16E+02 1.45E+01 G  

1112.08 1.110E-01 ?(  1.669E-01 9.86E+01 1.34E+01 G  
1408.01 3.901E-02 ?(  9.442E-02 1.57E+02 2.09E+01 G  

Eu-154   I   1.5472E-02                                      3.14E+03             
873.18 5.459E-03 %(  1.551E-01 1.73E+03 1.22E+01 G  
123.07-1.968E-02 +   4.519E-02 1.42E+02 4.04E+01 G  

1274.43 9.156E-03 ?(  5.609E-02 3.81E+02 3.49E+01 G  
723.30-2.197E-03 %   1.206E-01 3.34E+03 2.00E+01 G  

1004.72-4.054E-02 +   1.287E-01 1.99E+02 1.79E+01 G  
996.25 4.807E-02 &(  2.142E-01 2.77E+02 1.05E+01 G  

K-40     N   1.3866E+01                                      4.57E+11             
1460.82 1.387E+01  (P 3.352E-01 4.40E+00 1.06E+01 G  

Pa-234   N   3.9036E-02                                      1.63E+12             
131.30 2.640E-02 &(  1.002E-01 2.33E+02 1.82E+01 G  
569.50 2.451E-02 ?(  1.814E-01 4.56E+02 9.30E+00 G  
946.00-6.170E-02 +   1.765E-01 1.80E+02 1.35E+01 G  
880.52-4.420E-02 +   1.836E-01 2.60E+02 1.05E+01 G  
883.24 7.667E-02 &(  1.600E-01 1.36E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.5604E-01                                      5.12E+12             
238.63 3.560E-01  (P 4.198E-02 1.01E+01 4.36E+01 G  
300.09 8.605E-01 + P 3.595E-01 3.17E+01 3.18E+00 G  

Pb-214   N   5.7148E-01                                      5.84E+05             
351.93 5.746E-01  (P 4.276E-02 8.23E+00 3.56E+01 G  
295.22 5.655E-01  (P 8.353E-02 1.33E+01 1.84E+01 G  
242.00 7.224E-01 +   2.394E-01 2.62E+01 7.27E+00 G  

Ra-226   N   8.1177E-01                                      5.84E+05             
186.21 8.118E-01 ?(  4.803E-01 3.90E+01 3.56E+00 G  

Th-234   N   5.6323E-01                                      1.63E+12             
63.30 5.632E-01 ?(  1.322E+00 1.46E+02 3.75E+00 G  
92.59 4.881E-02 -   6.638E-01 8.28E+02 4.34E+00 G  

Tl-208   N   1.6194E-01                                      5.12E+12             
583.19 1.653E-01  (  1.505E-02 1.19E+01 8.50E+01 G  
277.37 1.841E-02 -   3.017E-01 9.98E+02 6.60E+00 G  
860.53 1.386E-01 ?(  1.471E-01 7.18E+01 1.24E+01 G  

U-235    N   5.5574E-02                                      2.57E+11             
143.77-7.858E-03 &(  1.808E-01 1.40E+03 1.09E+01 G  
205.32-5.882E-03 %   3.531E-01 3.65E+03 5.02E+00 G  
163.36 1.958E-01 &(  2.771E-01 8.96E+01 5.08E+00 G  
185.72 5.525E-02 ?(  2.916E-02 3.52E+01 5.70E+01 G  

Energy duplication    
93.35 4.964E-01 &   3.468E-01 4.57E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.24       107.         4.     0.001   771.52   2.438E-02   
Th-234      63.31       133.        11.     0.004   291.10   5.632E-01   
Th-234      92.59       218.         3.     0.001  1655.73   4.881E-02   
U-235       93.35       107.        34.     0.013    91.38   4.964E-01   
Eu-154     122.85       136.       -12.    -0.004   284.74  -1.968E-02   
Pa-234     131.93       144.         7.     0.003   466.65   2.640E-02   
U-235      162.65        88.        15.     0.006   179.17   1.958E-01   
U-235      186.00       116.        48.     0.018    70.32   5.525E-02   
Pa-234     568.93        32.         2.     0.001   911.24   2.451E-02   
Cs-137     660.25        36.        -4.    -0.001   449.61  -6.487E-03   
Bi-212     727.49        36.         8.     0.003   220.39   1.867E-01   
Bi-212     785.53        28.         7.     0.003   217.15   1.069E+00   
Pa-234     880.15        23.        -3.    -0.001   519.01  -4.420E-02   
Pa-234     884.04        15.         4.     0.002   271.23   7.667E-02   
Pa-234     947.52        31.        -5.    -0.002   359.66  -6.170E-02   
Eu-154     996.86        26.         3.     0.001   554.67   4.807E-02   
Eu-154    1004.75        26.        -4.    -0.001   398.98  -4.054E-02   
Co-60     1172.58        18.         7.     0.003   195.40   1.462E-02   
Eu-154    1274.45        13.         1.     0.001   762.67   9.156E-03   
Co-60     1332.71        15.         1.     0.001   772.01   3.478E-03   
Bi-212    1620.71        11.        -2.    -0.001   544.92  -3.199E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4023E-01    5.4023E-01   1.2430E-01    1.3029E-01  6.135E-02
Am-241 #A    2.4378E-02    2.4381E-02   1.8810E-01    1.8811E-01  1.536E-01
Bi-212 #A    3.1289E-01    3.1289E-01   4.8405E-01    4.8431E-01  3.214E-01
Bi-214       5.0523E-01    5.0525E-01   1.0690E-01    1.0928E-01  4.646E-02
Co-60  #A    8.9586E-03    9.0463E-03   1.7676E-02    1.7681E-02  2.161E-02
Cs-137 #A   -6.4757E-03   -6.4867E-03   2.9165E-02    2.9166E-02  2.340E-02
Eu-152 #A    4.9741E-02    4.9930E-02   9.8440E-02    9.8469E-02  5.075E-02
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Eu-154 #A    1.5380E-02    1.5472E-02   8.5820E-02    8.5824E-02  1.551E-01
K-40         1.3866E+01    1.3866E+01   1.2542E+00    1.4342E+00  3.352E-01
Pa-234 #A    3.9036E-02    3.9036E-02   1.0588E-01    1.0632E-01  1.002E-01
Pb-212       3.5604E-01    3.5604E-01   7.4386E-02    7.8720E-02  4.198E-02
Pb-214       5.7147E-01    5.7148E-01   9.2466E-02    9.6251E-02  4.276E-02
Ra-226 #     8.1175E-01    8.1177E-01   6.3284E-01    6.3454E-01  4.803E-01
Th-234 #A    5.6323E-01    5.6323E-01   1.6395E+00    1.6404E+00  1.322E+00
Tl-208       1.6194E-01    1.6194E-01   3.8585E-02    3.9952E-02  1.505E-02
U-235  #A    5.5574E-02    5.5574E-02   3.9082E-02    3.9227E-02  1.808E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.681E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.6812881E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-015                Received:        04/23/13                      
Lab ID:          244801-015                    Prepared:        04/24/13 10:36                
Matrix:          Soil                          Analyzed:        05/28/13 12:19                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   346.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 15:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03918 U        0.1183         0.09600           0.9     
Bismuth-212                          0.7681           0.3812         0.1947                    
Bismuth-214                          0.4165           0.06692        0.02945                   
Cesium-137                          -0.005210 U       0.01631        0.01302           0.07    
Cobalt-60                           -0.001787 U       0.01696        0.01378           0.03    
Europium-152                         0.02527 U        0.04471        0.03984           0.1     
Europium-154                         0.02948 U        0.07709        0.08858           0.2     
Lead-212                             0.3873           0.04889        0.02510                   
Lead-214                             0.4591           0.06111        0.02797                   
Potassium-40                         8.064            0.6449         0.1910                    
Protactinium-234                    -0.01150 U        0.02555        0.06557                   
Radium-226 (By Bismuth-214)          0.4165           0.06692        0.02945           0.2     
Thallium-208                         0.1390           0.02710        0.01334                   
Thorium-232 (By Actinium-228)        0.5164           0.07916        0.04229           0.9     
Thorium-234                          0.5080 U         0.4782         0.7357                    
Uranium-235                          0.02885 U        0.02452        0.1060            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.1
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-015                   Client ID : 12-PCT-324-015        

Seqnum : 1513213584003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130528_003                                Batch         : 197691                       Time      : 28-MAY-2013 12:19     

Cal    : 28-MAY-2013 07:55:12,09-JAN-2013 12:22:14     Caldate       : 28-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.17 g                     Live Time : 5400 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03918          0.09600      0.9      .11831           .11834           -0.0089     u        

Bismuth-212                         0.7681            0.1947                .38123           .38326           0.0052      u        

Bismuth-214                         0.4165            0.02945               .066916          .069543          -0.0082     u        

Cesium-137                          -0.005210         0.01302      0.07     .016309          .016311          0.0036      u        

Cobalt-60                           -0.001787         0.01378      0.03     .016962          .016962          0.0057      u        

Europium-152                        0.02527           0.03984      0.1      .044708          .044732          0.00016     u        

Europium-154                        0.02948           0.08858      0.2      .077094          .077109          0.0076      u        

Lead-212                            0.3873            0.02510               .048892          .058451          0.010       u        

Lead-214                            0.4591            0.02797               .061107          .066235          -0.016      u        

Potassium-40                        8.064             0.1910                .64485           .76166           -0.069      u        

Protactinium-234                    -0.01150          0.06557               .025554          .025713          0.0066      u        

Radium-226 (By Bismuth-214)         0.4165            0.02945      0.2      .066916          .069543          -0.0082     u        

Thallium-208                        0.1390            0.01334               .027099          .028545          0.0027      u        

Thorium-232 (By Actinium-228)       0.5164            0.04229      0.9      .079158          .087555          0.0015      u        

Thorium-234                         0.5080            0.7357                .4782            .48061           -0.056      u        

Uranium-235                         0.02885           0.1060       0.18     .024524          .024594          0.016       u        

u=use  

Page 1 of 1                                                                                                             1513213584003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-015          
Sample Description: 244801-015, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130528_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:04           Live Time: 5400   sec

Acquisition Time: 5/28/2013 12:19:47        Real Time: 5412   sec
Analysis Time: 5/28/2013 13:50           Dead Time: 0.22   %

Analysis Quantity: 3.462E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.164E-01      7.916E-02      8.755E-02      4.229E-02
Am-241    #AB   -3.918E-02      1.183E-01      1.183E-01      9.600E-02
Bi-212           7.681E-01      3.812E-01      3.833E-01      1.947E-01
Bi-214           4.165E-01      6.692E-02      6.954E-02      2.945E-02
Co-60     #AB   -1.787E-03      1.696E-02      1.696E-02      1.378E-02
Cs-137    #AB   -5.210E-03      1.631E-02      1.631E-02      1.302E-02
Eu-152    #AB    2.527E-02      4.471E-02      4.473E-02      3.984E-02
Eu-154    #AB    2.948E-02      7.709E-02      7.711E-02      8.858E-02
K-40             8.064E+00      6.448E-01      7.617E-01      1.910E-01
Pa-234    #AB   -1.150E-02      2.555E-02      2.571E-02      6.557E-02
Pb-212           3.873E-01      4.889E-02      5.845E-02      2.510E-02
Pb-214           4.591E-01      6.111E-02      6.624E-02      2.797E-02
Ra-226           5.246E-01      3.739E-01      3.755E-01      2.684E-01
Th-234    #AB    5.080E-01      4.782E-01      4.806E-01      7.357E-01
Tl-208    #      1.390E-01      2.710E-02      2.855E-02      1.334E-02
U-235     #AB    2.885E-02      2.452E-02      2.459E-02      1.060E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.187E+01

Analyst: Andrew Alexander
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Sample description                                             
244801-015, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130528_003.An1

Acquisition information
Start time:                 5/28/2013 12:19:47
Live time:               5400
Real time:               5412
Dead time:                  0.22 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/28/2013 07:55:12
Zero offset:           0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.861E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.24keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4617E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4617E+02) = 

7.8074E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-05-18_0444.PBC

5/18/2013 04:44:25

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0939

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.75       27.  81.95   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.605E-01 Th234 
74.93      126.  18.32   0.85  2.845E-02
77.23      221.  11.28   0.85  3.016E-02
87.33       86.  24.14   0.86  3.674E-02
90.09       77.  26.22   0.86  3.826E-02
93.08       70.  32.01   0.43  3.990E-02    93.35   4.100  6.197E-01 Ac228 

93.35   5.760  4.411E-01 U235  
93.33       63.  39.93   0.86  3.990E-02    92.59   4.343  5.272E-01 Th234 

93.35   4.100  5.039E-01 Ac228 
93.35   5.760  3.938E-01 U235  
92.59   4.343  5.272E-01 Th234 

93.34       55.  47.07   0.86  3.953E-02    92.59   4.343  4.626E-01 Th234 
93.35   4.100  4.361E-01 Ac228 
93.35   5.760  3.456E-01 U235  

99.67       35.  49.89   0.66  4.265E-02
122.05       10. 210.26   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.065E-02 Eu152 
129.26       33.  51.57   0.45  4.937E-02
143.68        4. 565.37   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.142E-02 U235  
163.50        8. 263.37   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.655E-02 U235  
186.07       62.  35.63   0.42  4.816E-02   185.72  57.000  3.269E-02 U235  

186.21   3.555  5.246E-01 Ra226 
185.72  57.000  3.269E-02 U235  

238.62      530.   5.30   0.99  4.318E-02   238.63  43.600  3.967E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.97      121.  16.77   1.00  4.286E-02   242.00   7.268  5.377E-01 Pb214 
247.82       14.  82.48   0.49  4.230E-02
278.06       24.  70.25   1.03  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.15      186.  11.71   0.77  3.814E-02   295.22  18.414  3.718E-01 Pb214 
299.99       26.  65.39   1.05  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.27      152.  13.96   1.41  3.494E-02   338.32  11.400  5.422E-01 Ac228 
351.80      397.   6.45   1.20  3.405E-02   351.93  35.600  4.591E-01 Pb214 
583.15      210.   9.18   1.54  2.416E-02   583.19  85.000  1.393E-01 Tl208 
609.42      315.   7.67   1.44  2.345E-02   609.31  45.490  4.080E-01 Bi214 
727.49       72.  24.82   0.39  2.078E-02   727.33   6.650  7.554E-01 Bi212 
785.17       13.  74.91   1.47  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.29       49.  23.74   0.30  1.851E-02   860.53  12.400  3.061E-01 Tl208 
873.28        4. 222.67   1.55  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.481E-02 Eu154 
880.51        4. 192.46   1.55  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.45      169.   9.70   1.19  1.778E-02   911.20  26.200  5.019E-01 Ac228 
964.45       14.  88.46   1.62  1.710E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  8.116E-02 Eu152 
969.21       94.  14.76   1.26  1.704E-02   968.96  15.900  5.036E-01 Ac228 

1005.53        7. 137.10   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  3.266E-02 Eu154 

1120.38       85.  17.26   1.77  1.535E-02  1120.29  14.910  5.362E-01 Bi214 
1273.14        1. 868.15   1.88  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.483E-03 Eu154 
1407.76        7.  98.38   2.00  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.970E-02 Eu152 
1460.94      774.   3.81   1.91  1.254E-02  1460.82  10.550  8.064E+00 K40   
1622.13        3. 162.84   2.17  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.54       50.  16.68   2.29  1.069E-02  1764.49  15.310  4.416E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    74.92       227.        71. 2.496E+03   64.54   0.789  -      s 
308.32    77.22       248.       185. 6.120E+03   29.29   0.989  -        
348.73    87.33       191.        82. 2.237E+03   54.51   0.878  -        
359.77    90.10       184.        75. 1.971E+03   55.80   0.940  -       M
398.01    99.67       125.        35. 8.113E+02   99.77   0.656 AC-228    
516.27   129.26       134.        37. 7.545E+02   93.73   0.452 AC-228  s 
990.08   247.82        66.        14. 3.381E+02  164.97   0.492  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.
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------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.39    59.97       242.       -15.    -0.003   301.96   0.835s
Th-234    254.51    63.75       234.        27.     0.005   163.90   0.838 
Th-234    372.74    93.34       307.        55.     0.010    94.14   0.864s
Ac-228    372.78    93.35       228.        70.     0.013    64.01   0.429D
U-235     372.78    93.35       281.        63.     0.012    79.87   0.865D
Eu-152    487.47   122.05       220.        10.     0.002   420.51   0.890s
Eu-154    491.43   123.04       286.       -31.    -0.006   157.19   0.891s
Pa-234    522.91   130.92       308.       -23.    -0.004   222.49   0.899s
U-235     573.89   143.68       298.         4.     0.001  1130.74   0.910s
U-235     653.08   163.50       225.         8.     0.002   526.73   0.927s
U-235     743.20   186.05       277.        58.     0.011    85.01   0.947s
Ra-226    743.30   186.07       186.        62.     0.011    71.27   0.424s
Pb-212    953.19   238.59       197.       504.     0.093    12.30   0.956 
Pb-214    966.58   241.94       165.       126.     0.023    35.71   1.190 
Tl-208   1110.97   278.06       135.        24.     0.005   140.50   1.028s
Pb-214   1179.28   295.15       115.       181.     0.033    23.43   0.774s
Pb-212   1198.59   299.99       134.        26.     0.005   130.78   1.048s
Ac-228   1351.99   338.36       113.       156.     0.029    27.55   1.409s
Pb-214   1405.69   351.80       101.       385.     0.071    12.91   1.202 
Pa-234   2274.55   569.11        53.        -6.    -0.001   382.33   1.284s
Tl-208   2330.68   583.15        66.       198.     0.037    18.37   1.536s
Bi-214   2435.73   609.42        87.       301.     0.056    15.35   1.443 
Cs-137   2641.87   660.96        53.        -7.    -0.001   313.01   1.364s
Bi-212   2907.93   727.49        64.        72.     0.013    49.63   0.385s
Bi-212   3138.68   785.17        39.        13.     0.002   149.82   1.470 
Tl-208   3439.16   860.29        26.        49.     0.009    47.47   0.299s
Eu-154   3491.13   873.28        34.         4.     0.001   445.33   1.546s
Pa-234   3520.05   880.51        31.         4.     0.001   384.93   1.552s
Pa-234   3528.91   882.72        47.        -8.    -0.001   251.47   1.554s
Ac-228   3643.83   911.45        34.       162.     0.030    19.41   1.190s
Pa-234   3772.63   943.64        28.        -6.    -0.001   266.88   1.608s
Eu-152   3855.90   964.45        68.        14.     0.003   176.92   1.623s
Ac-228   3874.94   969.21        39.        94.     0.017    29.52   1.256 
Eu-154   4020.28  1005.53        38.         7.     0.001   274.21   1.657s
Eu-152   4450.80  1113.11        50.        -6.    -0.001   345.86   1.748s
Bi-214   4479.92  1120.38        35.        85.     0.016    34.52   1.774 
Eu-154   5091.35  1273.14        26.         1.     0.000  1736.30   1.884s
Co-60    5326.62  1331.91        30.        -2.     0.000   949.02   1.933s
Eu-152   5630.31  1407.76        23.         7.     0.001   196.75   1.995s
K-40     5843.26  1460.94        56.       738.     0.137     7.62   1.908 
Bi-212   6488.80  1622.13        12.         3.     0.001   325.67   2.170s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7059.30  1764.54        21.        50.     0.009    33.35   2.287 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1638E-01                                      5.12E+12             
911.20 5.019E-01  (P 4.229E-02 9.70E+00 2.62E+01 G  
968.96 5.036E-01  (P 7.732E-02 1.48E+01 1.59E+01 G  
338.32 5.676E-01 @(P 8.977E-02 1.38E+01 1.14E+01 G  

Energy duplication    
93.35 6.197E-01 * P 3.109E-01 3.20E+01 4.10E+00 XA 

Am-241   I  -3.9180E-02                                      1.58E+05             
59.54-3.918E-02 ?(  9.600E-02 1.51E+02 3.59E+01 G  

Bi-212   N   7.6813E-01                                      5.12E+12             
727.33 7.554E-01 @(  1.947E-01 2.48E+01 6.65E+00 G  
785.37 8.445E-01  (  9.670E-01 7.49E+01 1.11E+00 G  

1620.74 2.662E-01 -   6.708E-01 1.63E+02 1.51E+00 G  

Bi-214   N   4.1645E-01                                      5.84E+05             
609.31 4.080E-01  (P 2.945E-02 7.67E+00 4.55E+01 G  

1120.29 5.362E-01 +   8.719E-02 1.73E+01 1.49E+01 G  
1764.49 4.416E-01 ?(P 9.427E-02 1.67E+01 1.53E+01 G  

Co-60    T  -1.7873E-03                                      1.93E+03             
1332.49-1.787E-03 ?(  1.378E-02 4.75E+02 1.00E+02 G  
1173.23 0.000E+00 +   1.085E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -5.2104E-03                                      1.10E+04             
661.66-5.210E-03 &(  1.302E-02 1.57E+02 8.50E+01 G  

Eu-152   I   2.5270E-02                                      4.94E+03             
344.28-8.986E-04 &(  3.984E-02 2.69E+03 2.66E+01 G  
121.78 1.065E-02 &(  3.648E-02 2.10E+02 2.84E+01 G  
778.90-2.381E-03 %   8.390E-02 2.14E+03 1.30E+01 G  
964.08 8.116E-02 ?(  1.127E-01 8.85E+01 1.45E+01 G  

1112.08-4.196E-02 +   1.162E-01 1.73E+02 1.34E+01 G  
1408.01 3.970E-02 ?(  5.965E-02 9.84E+01 2.09E+01 G  

Eu-154   I   2.9482E-02                                      3.14E+03             
873.18 2.481E-02 ?(  8.858E-02 2.23E+02 1.22E+01 G  
123.07-2.316E-02 +   2.921E-02 7.86E+01 4.04E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43 2.483E-03 &   3.523E-02 8.68E+02 3.49E+01 G  
723.30 0.000E+00 -   1.390E-01 1.00E+03 2.00E+01 G  

1004.72 3.266E-02 &(  7.077E-02 1.37E+02 1.79E+01 G  
996.25 2.532E-03 %   1.093E-01 2.63E+03 1.05E+01 G  

K-40     N   8.0643E+00                                      4.57E+11             
1460.82 8.064E+00  (P 1.910E-01 3.81E+00 1.06E+01 G  

Pa-234   N  -1.1495E-02                                      1.63E+12             
131.30-3.643E-02 ?(  6.557E-02 1.11E+02 1.82E+01 G  
569.50-3.506E-02 +   1.077E-01 1.91E+02 9.30E+00 G  
946.00-3.670E-02 &   7.678E-02 1.33E+02 1.35E+01 G  
880.52 3.172E-02 ?(  9.729E-02 1.92E+02 1.05E+01 G  
883.24-6.564E-02 +   1.305E-01 1.26E+02 9.70E+00 G  

Pb-212   N   3.8734E-01                                      5.12E+12             
238.63 3.873E-01  (P 2.510E-02 6.15E+00 4.36E+01 G  
300.09 3.136E-01 - P 3.246E-01 6.54E+01 3.18E+00 G  

Pb-214   N   4.5912E-01                                      5.84E+05             
351.93 4.591E-01  (P 2.797E-02 6.45E+00 3.56E+01 G  
295.22 3.718E-01 - P 5.155E-02 1.17E+01 1.84E+01 G  
242.00 5.856E-01 + P 1.389E-01 1.79E+01 7.27E+00 G  

Ra-226   N   5.2458E-01                                      5.84E+05             
186.21 5.246E-01  (  2.684E-01 3.56E+01 3.56E+00 G  

Th-234   N   5.0798E-01                                      1.63E+12             
63.30 5.605E-01 ?(  7.357E-01 8.19E+01 3.75E+00 G  
92.59 4.626E-01  (  3.437E-01 4.71E+01 4.34E+00 G  

Tl-208   N   1.3899E-01                                      5.12E+12             
583.19 1.393E-01 @(P 1.334E-02 9.18E+00 8.50E+01 G  
277.37 1.352E-01 ?(  1.498E-01 7.02E+01 6.60E+00 G  
860.53 3.061E-01 +   7.541E-02 2.37E+01 1.24E+01 G  

U-235    N   2.8847E-02                                      2.57E+11             
143.77 1.142E-02 &(  1.060E-01 5.65E+02 1.09E+01 G  
205.32 8.486E-03 &   2.158E-01 1.55E+03 5.02E+00 G  
163.36 4.655E-02 ?(  2.002E-01 2.63E+02 5.08E+00 G  
185.72 3.061E-02  (  2.039E-02 4.25E+01 5.70E+01 G  

Energy duplication    
93.35 3.938E-01     2.458E-01 3.99E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.97       242.       -15.    -0.003   301.96  -3.918E-02   
Th-234      63.75       234.        27.     0.005   163.90   5.605E-01   
Th-234      93.34       307.        55.     0.010    94.14   4.626E-01   
U-235       93.35       281.        63.     0.012    79.87   3.938E-01   
Eu-152     122.05       220.        10.     0.002   420.51   1.065E-02   
Eu-154     123.04       286.       -31.    -0.006   157.19  -2.316E-02   
Pa-234     130.92       308.       -23.    -0.004   222.49  -3.643E-02   
U-235      143.68       298.         4.     0.001  1130.74   1.142E-02   
U-235      163.50       225.         8.     0.002   526.73   4.655E-02   
U-235      186.05       277.        58.     0.011    85.01   3.061E-02   
Pa-234     569.11        53.        -6.    -0.001   382.33  -3.506E-02   
Cs-137     660.96        53.        -7.    -0.001   313.01  -5.210E-03   
Eu-154     873.28        34.         4.     0.001   445.33   2.481E-02   
Pa-234     880.51        31.         4.     0.001   384.93   3.172E-02   
Pa-234     882.72        47.        -8.    -0.001   251.47  -6.564E-02   
Pa-234     943.64        28.        -6.    -0.001   266.88  -3.670E-02   
Eu-152     964.45        68.        14.     0.003   176.92   8.116E-02   
Eu-154    1005.53        38.         7.     0.001   274.21   3.266E-02   
Eu-152    1113.11        50.        -6.    -0.001   345.86  -4.196E-02   
Eu-154    1273.14        26.         1.     0.000  1736.30   2.483E-03   
Co-60     1331.91        30.        -2.     0.000   949.02  -1.787E-03   
Eu-152    1407.76        23.         7.     0.001   196.75   3.970E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 13:50:05
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130528_003.An1               

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1638E-01    5.1638E-01   7.9158E-02    8.7555E-02  4.229E-02
Am-241 #A   -3.9174E-02   -3.9180E-02   1.1831E-01    1.1834E-01  9.600E-02
Bi-212       7.6813E-01    7.6813E-01   3.8123E-01    3.8326E-01  1.947E-01
Bi-214       4.1644E-01    4.1645E-01   6.6916E-02    6.9543E-02  2.945E-02
Co-60  #A   -1.7650E-03   -1.7873E-03   1.6962E-02    1.6962E-02  1.378E-02
Cs-137 #A   -5.1989E-03   -5.2104E-03   1.6309E-02    1.6311E-02  1.302E-02
Eu-152 #A    2.5147E-02    2.5270E-02   4.4708E-02    4.4732E-02  3.984E-02
Eu-154 #A    2.9256E-02    2.9482E-02   7.7094E-02    7.7109E-02  8.858E-02
K-40         8.0643E+00    8.0643E+00   6.4485E-01    7.6166E-01  1.910E-01
Pa-234 #A   -1.1495E-02   -1.1495E-02   2.5554E-02    2.5713E-02  6.557E-02
Pb-212       3.8734E-01    3.8734E-01   4.8892E-02    5.8451E-02  2.510E-02
Pb-214       4.5910E-01    4.5912E-01   6.1107E-02    6.6235E-02  2.797E-02
Ra-226       5.2456E-01    5.2458E-01   3.7386E-01    3.7554E-01  2.684E-01
Th-234 #A    5.0798E-01    5.0798E-01   4.7820E-01    4.8061E-01  7.357E-01
Tl-208 #     1.3899E-01    1.3899E-01   2.7099E-02    2.8545E-02  1.334E-02
U-235  #A    2.8847E-02    2.8847E-02   2.4524E-02    2.4594E-02  1.060E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     1.128E+01  pCi/g         
Total Decayed Activity (   25.1 to  2035.2 keV) 1.1275246E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-016                Received:        04/23/13                      
Lab ID:          244801-016                    Prepared:        04/24/13 10:41                
Matrix:          Soil                          Analyzed:        05/17/13 11:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370.59 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 13:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.009752 U       0.1729         0.1420            0.9     
Bismuth-212                          0.5469           0.4310         0.2441                    
Bismuth-214                          0.4841           0.08663        0.03431                   
Cesium-137                           0 U              0.01573        0.02397           0.07    
Cobalt-60                           -0.001202 U       0.02117        0.01725           0.03    
Europium-152                         0.03522 U        0.04631        0.04985           0.1     
Europium-154                         0.06430 U        0.1546         0.1187            0.2     
Lead-212                             0.5461           0.07821        0.04073                   
Lead-214                             0.5306           0.07631        0.03835                   
Potassium-40                         9.831            0.9783         0.2799                    
Protactinium-234                    -0.01826 U        0.1164         0.09515                   
Radium-226 (By Bismuth-214)          0.4841           0.08663        0.03431           0.2     
Thallium-208                         0.2218           0.04929        0.02021                   
Thorium-232 (By Actinium-228)        0.5592           0.1251         0.03914           0.9     
Thorium-234                          0.8261 U         1.349          1.072                     
Uranium-235                          0.05094 U        0.03892        0.1211            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 244801-016                   Client ID : 12-PCT-324-016        

Seqnum : 1513197714005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130517_005                                Batch         : 197691                       Time      : 17-MAY-2013 11:25     

Cal    : 17-MAY-2013 07:25:30,09-JAN-2013 12:22:14     Caldate       : 17-MAY-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 370.59 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.009752          0.1420       0.9      .17289           .1729            -0.0089     u        

Bismuth-212                         0.5469            0.2441                .43099           .4319            0.0052      u        

Bismuth-214                         0.4841            0.03431               .086627          .08938           -0.0082     u        

Cesium-137                          0                 0.02397      0.07     .015728          .015728          0.0036      u        

Cobalt-60                           -0.001202         0.01725      0.03     .021169          .021169          0.0057      u        

Europium-152                        0.03522           0.04985      0.1      .046312          .046356          0.00016     u        

Europium-154                        0.06430           0.1187       0.2      .15462           .15466           0.0076      u        

Lead-212                            0.5461            0.04073               .078208          .090311          0.010       u        

Lead-214                            0.5306            0.03835               .076312          .081827          -0.016      u        

Potassium-40                        9.831             0.2799                .97831           1.096            -0.069      u        

Protactinium-234                    -0.01826          0.09515               .11644           .11653           0.0066      u        

Radium-226 (By Bismuth-214)         0.4841            0.03431      0.2      .086627          .08938           -0.0082     u        

Thallium-208                        0.2218            0.02021               .04929           .051327          0.0027      u        

Thorium-232 (By Actinium-228)       0.5592            0.03914      0.9      .12511           .13151           0.0015      u        

Thorium-234                         0.8261            1.072                 1.3494           1.3516           -0.056      u        

Uranium-235                         0.05094           0.1211       0.18     .038924          .039061          0.016       u        

u=use  

Page 1 of 1                                                                                                           1513197714005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-016          
Sample Description: 244801-016, 197691 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130517_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 13:40           Live Time: 2700   sec

Acquisition Time: 5/17/2013 11:25:39        Real Time: 2705   sec
Analysis Time: 5/17/2013 12:10           Dead Time: 0.19   %

Analysis Quantity: 3.706E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.592E-01      1.251E-01      1.315E-01      3.914E-02
Am-241    #AB    9.752E-03      1.729E-01      1.729E-01      1.420E-01
Bi-212    #      5.469E-01      4.310E-01      4.319E-01      2.441E-01
Bi-214           4.841E-01      8.663E-02      8.938E-02      3.431E-02
Co-60     #AB   -1.202E-03      2.117E-02      2.117E-02      1.725E-02
Cs-137    #AB    0.000E+00      1.573E-02      1.573E-02      2.397E-02
Eu-152    #AB    3.522E-02      4.631E-02      4.636E-02      4.985E-02
Eu-154    #AB    6.430E-02      1.546E-01      1.547E-01      1.187E-01
K-40             9.831E+00      9.783E-01      1.096E+00      2.799E-01
Pa-234    #AB   -1.826E-02      1.164E-01      1.165E-01      9.515E-02
Pb-212           5.461E-01      7.821E-02      9.031E-02      4.073E-02
Pb-214           5.306E-01      7.631E-02      8.183E-02      3.835E-02
Ra-226           1.038E+00      6.033E-01      6.074E-01      3.947E-01
Th-234    #AB    8.261E-01      1.349E+00      1.352E+00      1.072E+00
Tl-208           2.218E-01      4.929E-02      5.133E-02      2.021E-02
U-235     #AB    5.094E-02      3.892E-02      3.906E-02      1.211E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.474E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

Sample description                                             
244801-016, 197691                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130517_005.An1

Acquisition information
Start time:                 5/17/2013 11:25:39
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7059E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7059E+02) = 

7.2930E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 13:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1080

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.93        2. 886.43   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.48       21.  81.67   0.84  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.261E-01 Th234 
74.84      101.  18.58   0.86  2.844E-02
77.39      139.  14.91   0.86  3.033E-02
87.27       28.  54.56   0.56  3.670E-02
93.34       69.  27.28   0.46  3.989E-02    93.35   5.760  8.133E-01 U235  

93.35   4.100  1.143E+00 Ac228 
93.35   5.760  8.133E-01 U235  

121.40       14. 123.92   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
122.12        3. 509.11   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
145.38       12. 128.64   0.93  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.866E-02 U235  
186.00       66.  29.05   0.40  4.817E-02   185.72  57.000  6.471E-02 U235  

186.21   3.555  1.038E+00 Ra226 
185.72  57.000  6.471E-02 U235  

205.43        7. 241.74   0.99  4.641E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.896E-02 U235  

238.55      386.   7.05   0.93  4.318E-02   238.63  43.600  5.461E-01 Pb212 
241.59       52.  35.09   0.34  4.285E-02   242.00   7.268  4.522E-01 Pb214 
277.07       25.  49.79   0.53  3.962E-02   277.37   6.600  2.561E-01 Tl208 
295.17      163.  12.09   1.08  3.814E-02   295.22  18.414  6.081E-01 Pb214 
300.03       34.  42.57   0.39  3.774E-02   300.09   3.180  7.680E-01 Pb212 
338.25      120.  13.69   1.41  3.494E-02   338.32  11.400  8.139E-01 Ac228 
344.78        9. 123.70   1.12  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      238.   8.12   1.13  3.405E-02   351.93  35.600  5.182E-01 Pb214 
510.92      152.  11.77   1.07  2.644E-02
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.24      164.  11.11   1.23  2.416E-02   583.19  85.000  2.164E-01 Tl208 
609.28      199.   8.60   0.99  2.345E-02   609.31  45.490  4.841E-01 Bi214 
727.38       23.  39.40   1.46  2.078E-02   727.33   6.650  4.441E-01 Bi212 

727.33   6.650  4.441E-01 Bi212 
779.52        6. 110.36   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.54       10.  83.38   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.247E+00 Bi212 
860.40       20.  42.31   1.56  1.851E-02   860.53  12.400  2.407E-01 Tl208 
872.57        5. 120.24   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.13      101.  11.19   0.94  1.779E-02   911.20  26.200  5.830E-01 Ac228 
968.98       52.  19.48   1.65  1.704E-02   968.96  15.900  5.199E-01 Ac228 

1111.49        5. 131.66   1.75  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.79       60.  15.43   0.59  1.535E-02  1120.29  14.910  7.103E-01 Bi214 
1408.29        2. 218.86   1.95  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      501.   4.78   1.70  1.254E-02  1460.82  10.550  9.831E+00 K40   
1620.94        3. 169.93   2.08  1.151E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  4.846E-01 Bi212 
1764.36       14.  37.53   2.16  1.069E-02  1764.49  15.310  2.340E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.91       154.        72. 2.532E+03   55.24   0.527  -      s 
308.95    77.45       174.       120. 3.950E+03   38.09   0.894  -        
348.20    87.27       109.        28. 7.656E+02  109.11   0.565  -      s 

2041.80   510.92        48.       152. 5.729E+03   23.53   1.067 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.94    59.93       152.         2.     0.001  1772.85   0.841s
Th-234    253.10    63.48       142.        21.     0.008   163.34   0.844s
Th-234    378.60    94.88       108.        -4.    -0.001   770.78   0.874s
U-235     372.49    93.35       152.        63.     0.023    60.80   0.875D
Ac-228    372.49    93.35       125.        69.     0.026    54.55   0.462D
Eu-152    484.60   121.40       137.        14.     0.005   247.83   0.903s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    487.48   122.12       129.         3.     0.001  1018.21   0.905s
Pa-234    523.35   131.10       186.        -6.    -0.002   637.58   0.913s
U-235     580.43   145.38       111.        12.     0.004   257.28   0.925s
U-235     646.00   161.79       116.       -13.    -0.005   241.56   0.944s
U-235     743.18   186.10       143.        48.     0.018    76.42   0.966s
Ra-226    742.76   186.00       115.        66.     0.024    58.10   0.399s
U-235     820.42   205.43       132.         7.     0.003   483.47   0.986s
Pb-212    952.84   238.55       148.       381.     0.141    14.10   0.928 
Pb-214    964.95   241.59       127.        52.     0.019    70.18   0.337s
Tl-208   1106.81   277.07        53.        25.     0.009    99.58   0.530s
Pb-214   1179.24   295.19        73.       144.     0.053    22.67   1.072 
Pb-212   1198.57   300.03        68.        34.     0.013    85.13   0.390s
Ac-228   1351.40   338.25        50.       120.     0.044    27.39   1.413s
Eu-152   1377.49   344.78        53.         9.     0.003   247.40   1.118s
Pb-214   1405.46   351.78        55.       232.     0.086    16.23   1.132 
Tl-208   2331.03   583.24        44.       164.     0.061    22.22   1.226 
Bi-214   2435.17   609.28        34.       191.     0.071    17.19   0.991s
Bi-212   2907.58   727.38        29.        23.     0.008    78.81   1.456s
Eu-152   3116.16   779.52        18.         6.     0.002   220.73   1.498s
Bi-212   3140.25   785.54        30.        10.     0.004   166.75   1.503s
Tl-208   3439.76   860.40        27.        20.     0.008    84.62   1.563s
Eu-154   3488.49   872.57        18.         5.     0.002   240.47   1.573s
Pa-234   3517.45   879.81        23.        -1.     0.000  1483.07   1.579s
Ac-228   3642.77   911.13         8.       101.     0.037    22.37   0.943s
Eu-152   3841.93   960.90        19.        -1.    -0.001   900.15   1.644s
Ac-228   3874.26   968.98        26.        52.     0.019    38.96   1.647s
Eu-154   3985.79   996.84        22.        -1.     0.000  1575.95   1.668s
Eu-154   4016.77  1004.59        26.        -4.    -0.002   357.51   1.674s
Eu-152   4444.67  1111.49        18.         5.     0.002   263.31   1.753s
Bi-214   4481.90  1120.79         9.        60.     0.022    30.86   0.594s
Co-60    4693.79  1173.72        25.        -5.    -0.002   295.84   1.797s
Eu-154   5097.37  1274.53        21.        -2.    -0.001   559.09   1.867s
Co-60    5334.13  1333.66        13.        -1.     0.000  1761.51   1.905s
Eu-152   5633.03  1408.29        13.         2.     0.001   437.73   1.954s
K-40     5842.99  1460.72        35.       481.     0.178     9.57   1.698 
Bi-212   6484.80  1620.94        12.         3.     0.001   339.86   2.084s
Bi-214   7059.43  1764.36        20.        14.     0.005    75.05   2.164s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5921E-01                                      5.12E+12             
911.20 5.830E-01  (  3.914E-02 1.12E+01 2.62E+01 G  
968.96 5.199E-01 ?(  1.174E-01 1.95E+01 1.59E+01 G  
338.32 8.139E-01 +   1.117E-01 1.37E+01 1.14E+01 G  

Energy duplication    
93.35 1.143E+00 +   4.298E-01 2.73E+01 4.10E+00 XA 

Am-241   I   9.7523E-03                                      1.58E+05             
59.54 9.752E-03 ?(  1.420E-01 8.86E+02 3.59E+01 G  

Bi-212   N   5.4688E-01                                      5.12E+12             
727.33 4.441E-01 ?(  2.441E-01 3.94E+01 6.65E+00 G  
785.37 1.247E+00 ?(  1.586E+00 8.34E+01 1.11E+00 G  

1620.74 4.846E-01 ?(  1.279E+00 1.70E+02 1.51E+00 G  

Bi-214   N   4.8408E-01                                      5.84E+05             
609.31 4.841E-01  (P 3.431E-02 8.60E+00 4.55E+01 G  

1120.29 7.103E-01 + P 8.156E-02 1.54E+01 1.49E+01 G  
1764.49 2.340E-01 - P 1.725E-01 3.75E+01 1.53E+01 G  

Co-60    T  -1.2017E-03                                      1.93E+03             
1332.49-1.202E-03 ?(  1.725E-02 8.81E+02 1.00E+02 G  
1173.23-9.147E-03 +   2.124E-02 1.48E+02 9.98E+01 G  

Eu-152   I   3.5219E-02                                      4.94E+03             
344.28 2.544E-02 &(  4.985E-02 1.24E+02 2.66E+01 G  
121.78 2.695E-02 &(  5.369E-02 1.24E+02 2.84E+01 G  
778.90 6.203E-02 &(  1.046E-01 1.10E+02 1.30E+01 G  
964.08-1.521E-02 -   1.108E-01 4.50E+02 1.45E+01 G  

1112.08 6.307E-02 ?(  1.284E-01 1.32E+02 1.34E+01 G  
1408.01 2.437E-02 ?(  8.399E-02 2.19E+02 2.09E+01 G  

Eu-154   I   6.4300E-02                                      3.14E+03             
873.18 6.430E-02 &(  1.187E-01 1.20E+02 1.22E+01 G  
123.07 4.392E-03 -   3.662E-02 5.09E+02 4.04E+01 G  

1274.43-1.318E-02 -   5.905E-02 2.80E+02 3.49E+01 G  
723.30 0.000E+00 -   1.638E-01 1.00E+03 2.00E+01 G  

1004.72-3.848E-02 -   1.090E-01 1.79E+02 1.79E+01 G  
996.25-1.321E-02 -   1.699E-01 7.88E+02 1.05E+01 G  

K-40     N   9.8308E+00                                      4.57E+11             
1460.82 9.831E+00  (P 2.799E-01 4.78E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N  -1.8263E-02                                      1.63E+12             
131.30-1.826E-02 &(  9.515E-02 3.19E+02 1.82E+01 G  
569.50 0.000E+00 &   2.025E-01 1.00E+03 9.30E+00 G  
946.00 0.000E+00 +   1.757E-01 1.00E+03 1.35E+01 G  
880.52-1.296E-02 +   1.568E-01 7.42E+02 1.05E+01 G  
883.24-5.911E-04 %   1.618E-01 1.66E+04 9.70E+00 G  

Pb-212   N   5.4609E-01                                      5.12E+12             
238.63 5.461E-01  (P 4.073E-02 7.05E+00 4.36E+01 G  
300.09 7.680E-01 + P 4.320E-01 4.26E+01 3.18E+00 G  

Pb-214   N   5.3058E-01                                      5.84E+05             
351.93 5.182E-01  (P 3.835E-02 8.12E+00 3.56E+01 G  
295.22 5.545E-01 ?(P 7.677E-02 1.13E+01 1.84E+01 G  
242.00 4.522E-01 - P 2.276E-01 3.51E+01 7.27E+00 G  

Ra-226   N   1.0384E+00                                      5.84E+05             
186.21 1.038E+00  (  3.947E-01 2.90E+01 3.56E+00 G  

Th-234   N   8.2610E-01                                      1.63E+12             
63.30 8.261E-01 ?(  1.072E+00 8.17E+01 3.75E+00 G  
92.59-6.053E-02 &   3.810E-01 3.85E+02 4.34E+00 G  

Tl-208   N   2.2178E-01                                      5.12E+12             
583.19 2.164E-01  (  2.021E-02 1.11E+01 8.50E+01 G  
277.37 2.561E-01  (  1.755E-01 4.98E+01 6.60E+00 G  
860.53 2.407E-01 ?(  1.431E-01 4.23E+01 1.24E+01 G  

U-235    N   5.0936E-02                                      2.57E+11             
143.77 5.866E-02 ?(  1.211E-01 1.29E+02 1.09E+01 G  
205.32 7.896E-02 &(  3.105E-01 2.42E+02 5.02E+00 G  
163.36-1.383E-01 &   2.677E-01 1.21E+02 5.08E+00 G  
185.72 4.699E-02  (  2.738E-02 3.82E+01 5.70E+01 G  

Energy duplication    
93.35 7.414E-01     3.380E-01 3.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.93       152.         2.     0.001  1772.85   9.752E-03   
Th-234      63.48       142.        21.     0.008   163.34   8.261E-01   
Th-234      94.88       108.        -4.    -0.001   770.78  -6.053E-02   
U-235       93.35       152.        63.     0.023    60.80   7.414E-01   
Eu-152     121.40       137.        14.     0.005   247.83   2.695E-02   
Eu-154     122.12       129.         3.     0.001  1018.21   4.392E-03   
Pa-234     131.10       186.        -6.    -0.002   637.58  -1.826E-02   
U-235      145.38       111.        12.     0.004   257.28   5.866E-02   
U-235      161.79       116.       -13.    -0.005   241.56  -1.383E-01   
U-235      186.10       143.        48.     0.018    76.42   4.699E-02   
U-235      205.43       132.         7.     0.003   483.47   7.896E-02   
Eu-152     344.78        53.         9.     0.003   247.40   2.544E-02   
Bi-212     727.38        29.        23.     0.008    78.81   4.441E-01   
Eu-152     779.52        18.         6.     0.002   220.73   6.203E-02   
Bi-212     785.54        30.        10.     0.004   166.75   1.247E+00   
Eu-154     872.57        18.         5.     0.002   240.47   6.430E-02   
Pa-234     879.81        23.        -1.     0.000  1483.07  -1.296E-02   
Eu-152     960.90        19.        -1.    -0.001   900.15  -1.521E-02   
Eu-154     996.84        22.        -1.     0.000  1575.95  -1.321E-02   
Eu-154    1004.59        26.        -4.    -0.002   357.51  -3.848E-02   
Eu-152    1111.49        18.         5.     0.002   263.31   6.307E-02   
Co-60     1173.72        25.        -5.    -0.002   295.84  -9.147E-03   
Eu-154    1274.53        21.        -2.    -0.001   559.09  -1.318E-02   
Co-60     1333.66        13.        -1.     0.000  1761.51  -1.202E-03   
Eu-152    1408.29        13.         2.     0.001   437.73   2.437E-02   
Bi-212    1620.94        12.         3.     0.001   339.86   4.846E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 12:10:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5921E-01    5.5921E-01   1.2511E-01    1.3151E-01  3.914E-02
Am-241 #A    9.7513E-03    9.7523E-03   1.7289E-01    1.7290E-01  1.420E-01
Bi-212 #     5.4688E-01    5.4688E-01   4.3099E-01    4.3190E-01  2.441E-01
Bi-214       4.8407E-01    4.8408E-01   8.6627E-02    8.9380E-02  3.431E-02
Co-60  #A   -1.1914E-03   -1.2017E-03   2.1169E-02    2.1169E-02  1.725E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.5728E-02    1.5728E-02  2.397E-02
Eu-152 #A    3.5101E-02    3.5219E-02   4.6312E-02    4.6356E-02  4.985E-02
Eu-154 #A    6.3962E-02    6.4300E-02   1.5462E-01    1.5466E-01  1.187E-01
K-40         9.8308E+00    9.8308E+00   9.7831E-01    1.0960E+00  2.799E-01
Pa-234 #A   -1.8263E-02   -1.8263E-02   1.1644E-01    1.1653E-01  9.515E-02
Pb-212       5.4609E-01    5.4609E-01   7.8208E-02    9.0311E-02  4.073E-02
Pb-214       5.3056E-01    5.3058E-01   7.6312E-02    8.1827E-02  3.835E-02
Ra-226       1.0384E+00    1.0384E+00   6.0327E-01    6.0736E-01  3.947E-01
Th-234 #A    8.2610E-01    8.2610E-01   1.3494E+00    1.3516E+00  1.072E+00
Tl-208       2.2178E-01    2.2178E-01   4.9290E-02    5.1327E-02  2.021E-02
U-235  #A    5.0936E-02    5.0936E-02   3.8924E-02    3.9061E-02  1.211E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2035.0 keV)     1.321E+01  pCi/g         
Total Decayed Activity (   25.2 to  2035.0 keV) 1.3210901E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-017                Received:        04/23/13                      
Lab ID:          244801-017                    Prepared:        04/24/13 10:44                
Matrix:          Soil                          Analyzed:        05/21/13 09:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 13:18                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.03625 U        0.1909         0.1554            0.9    
Bismuth-212                          0.4987           0.3710         0.2532                   
Bismuth-214                          0.5280           0.09974        0.04273                  
Cesium-137                           0.01852          0.02386        0.01751           0.07   
Cobalt-60                            0.0006129 U      0.002022       0.01851           0.03   
Europium-152                         0.04232 U        0.04579        0.05349           0.1    
Europium-154                         0.01848 U        0.02529        0.1512            0.2    
Lead-212                             0.5156           0.07534        0.03747                  
Lead-214                             0.5330           0.09409        0.04401                  
Potassium-40                         9.161            0.9332         0.2225                   
Protactinium-234                     0.05495 U        0.04098        0.08697                  
Radium-226 (By Bismuth-214)          0.5280           0.09974        0.04273           0.2    
Thallium-208                         0.2278           0.04822        0.02083                  
Thorium-232 (By Actinium-228)        0.6758           0.1437         0.03612           0.9    
Thorium-234                          0.9541 U         0.7442         1.157                    
Uranium-235                          0.04317 U        0.03822        0.1398            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-017                   Client ID : 12-PCT-324-017        

Seqnum : 1533203583003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130521_003                                Batch         : 197691                       Time      : 21-MAY-2013 09:30     

Cal    : 21-MAY-2013 09:15:11,05-MAR-2013 18:53:13     Caldate       : 21-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.11 g                     Live Time : 2700 sec              

Dead Time : 0.26 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.03625          0.1554       0.9      .19088           .1909            -0.0089     u        

Bismuth-212                         0.4987            0.2532                .37099           .37187           0.0052      u        

Bismuth-214                         0.5280            0.04273               .099739          .10252           -0.0082     u        

Cesium-137                          0.01852           0.01751      0.07     .023857          .023872          0.0036      u        

Cobalt-60                           0.0006129         0.01851      0.03     .0020221         .0020222         0.0057      u        

Europium-152                        0.04232           0.05349      0.1      .045786          .045831          0.00016     u        

Europium-154                        0.01848           0.1512       0.2      .025286          .025305          0.0076      u        

Lead-212                            0.5156            0.03747               .075339          .084069          0.010       u        

Lead-214                            0.5330            0.04401               .094091          .097336          -0.016      u        

Potassium-40                        9.161             0.2225                .93315           1.0402           -0.069      u        

Protactinium-234                    0.05495           0.08697               .040978          .043193          0.0066      u        

Radium-226 (By Bismuth-214)         0.5280            0.04273      0.2      .099739          .10252           -0.0082     u        

Thallium-208                        0.2278            0.02083               .048217          .050372          0.0027      u        

Thorium-232 (By Actinium-228)       0.6758            0.03612      0.9      .14371           .1518            0.0015      u        

Thorium-234                         0.9541            1.157                 .74416           .7496            -0.056      u        

Uranium-235                         0.04317           0.1398       0.18     .038215          .038305          0.016       u        

u=use  

Page 1 of 1                                                                                                           1533203583003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-017          
Sample Description: 244801-017, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130521_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 13:18           Live Time: 2700   sec

Acquisition Time: 5/21/2013 09:30:19        Real Time: 2707   sec
Analysis Time: 5/21/2013 10:15           Dead Time: 0.26   %

Analysis Quantity: 3.391E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.758E-01      1.437E-01      1.518E-01      3.612E-02
Am-241    #AB   -3.625E-02      1.909E-01      1.909E-01      1.554E-01
Bi-212    #      4.987E-01      3.710E-01      3.719E-01      2.532E-01
Bi-214           5.280E-01      9.974E-02      1.025E-01      4.273E-02
Co-60     #AB    6.129E-04      2.022E-03      2.022E-03      1.851E-02
Cs-137    #      1.852E-02      2.386E-02      2.387E-02      1.751E-02
Eu-152    #AB    4.232E-02      4.579E-02      4.583E-02      5.349E-02
Eu-154    #AB    1.848E-02      2.529E-02      2.530E-02      1.512E-01
K-40             9.161E+00      9.331E-01      1.040E+00      2.225E-01
Pa-234     AB    5.495E-02      4.098E-02      4.319E-02      8.697E-02
Pb-212           5.156E-01      7.534E-02      8.407E-02      3.747E-02
Pb-214           5.330E-01      9.409E-02      9.734E-02      4.401E-02
Ra-226    #      6.213E-01      5.407E-01      5.419E-01      4.118E-01
Th-234    #AB    9.541E-01      7.442E-01      7.496E-01      1.157E+00
Tl-208           2.278E-01      4.822E-02      5.037E-02      2.083E-02
U-235     #AB    4.317E-02      3.822E-02      3.830E-02      1.398E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.389E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 10:15:32
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_003.An1               

Sample description                                             
244801-017, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130521_003.An1

Acquisition information
Start time:                 5/21/2013 09:30:19
Live time:               2700
Real time:               2707
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/21/2013 09:15:11
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.042E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3911E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3911E+02) = 

7.9700E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

255 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 10:15:32
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 13:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-05-18_0445.PBC

5/18/2013 04:45:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1138

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
45.80        9. 121.93   0.28  2.613E-03
63.01       26.  64.73   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
66.82       15.  89.21   0.81  2.093E-02
69.23       13.  89.42   0.82  2.301E-02
74.74       75.  23.76   0.82  2.747E-02
77.10      146.  13.00   0.82  2.926E-02
92.93       46.  43.51   0.84  3.899E-02    92.59   4.343  7.946E-01 Th234 

93.35   5.760  5.933E-01 U235  
93.35   4.100  8.335E-01 Ac228 
93.35   5.760  5.933E-01 U235  

92.95       51.  35.93   0.84  3.937E-02    92.59   4.343  8.964E-01 Th234 
93.35   5.760  6.693E-01 U235  
93.35   4.100  9.403E-01 Ac228 

92.97       50.  37.40   1.04  3.937E-02    92.59   4.343  8.787E-01 Th234 
93.35   5.760  6.561E-01 U235  
93.35   4.100  9.217E-01 Ac228 

122.54       23.  68.43   0.87  4.861E-02   121.78  28.410  4.883E-02 Eu152 
123.07  40.400  3.427E-02 Eu154 
123.07  40.400  3.427E-02 Eu154 

144.57       13. 122.68   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  7.098E-02 U235  

185.84       35.  44.26   0.94  4.855E-02   185.72  57.000  3.784E-02 U235  
186.21   3.555  6.072E-01 Ra226 
185.72  57.000  3.784E-02 U235  

186.27       36.  43.52   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.213E-01 Ra226 

238.66      338.   7.20   0.93  4.347E-02   238.63  43.600  5.191E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.88       58.  27.22   0.38  4.315E-02   242.00   7.268  5.503E-01 Pb214 
277.38       19.  55.50   1.03  3.983E-02   277.37   6.600  2.159E-01 Tl208 
295.23      118.  13.13   0.91  3.829E-02   295.22  18.414  4.850E-01 Pb214 
300.21       19.  57.61   1.05  3.789E-02   300.09   3.180  4.684E-01 Pb212 
338.24       70.  20.96   1.24  3.500E-02   338.32  11.400  5.149E-01 Ac228 
351.85      235.   8.55   0.84  3.408E-02   351.93  35.600  5.542E-01 Pb214 
583.23      166.  10.13   1.07  2.394E-02   583.19  85.000  2.306E-01 Tl208 
609.17      196.   9.10   1.15  2.322E-02   609.31  45.490  5.280E-01 Bi214 
661.80       12.  64.42   1.39  2.192E-02   661.66  84.990  1.852E-02 Cs137 
724.08        1. 759.98   1.45  2.059E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  8.821E-03 Eu154 
727.36       23.  37.20   1.45  2.051E-02   727.33   6.650  4.987E-01 Bi212 
785.45        2. 481.32   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.79       16.  38.59   1.56  1.823E-02   860.53  12.400  2.146E-01 Tl208 
880.43        1. 391.61   1.58  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.15       13.  37.29   1.58  1.789E-02   883.24   9.700  2.272E-01 Pa234 
911.40       99.  11.13   1.70  1.750E-02   911.20  26.200  6.386E-01 Ac228 
969.24       66.  18.12   1.11  1.675E-02   968.96  15.900  7.371E-01 Ac228 
996.93        2. 292.07   1.67  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.579E-02 Eu154 
1120.60       57.  16.57   1.20  1.507E-02  1120.29  14.910  7.536E-01 Bi214 
1173.47        3. 225.85   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.47       10.  54.10   1.96  1.266E-02  1408.01  20.850  1.156E-01 Eu152 

1408.01  20.850  1.156E-01 Eu152 
1460.80      402.   4.88   2.21  1.229E-02  1460.82  10.550  9.161E+00 K40   
1764.67       16.  35.39   2.17  1.048E-02  1764.49  15.310  3.033E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

183.37    45.80        65.         9. 3.520E+03  243.87   0.283  -      
267.38    66.82        75.        27. 1.300E+03   99.82   0.329  -      s 
277.00    69.23        60.         8. 3.259E+02  277.96   0.667  -      sc
298.85    74.69       145.        59. 2.141E+03   66.15   0.601  -      s 
308.26    77.05       123.       122. 4.162E+03   32.03   0.784  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.45    59.08       135.        -6.    -0.002   526.65   0.806s
Th-234    252.18    63.01       126.        26.     0.010   129.46   0.810s
Th-234    371.73    92.93       174.        46.     0.017    87.01   0.841s
U-235     373.42    93.35       145.        51.     0.019    71.86   0.842D
Ac-228    373.42    93.35       133.        50.     0.019    74.81   1.036D
Eu-154    490.09   122.54       109.        23.     0.008   136.87   0.873 
Pa-234    526.34   131.61       130.        -5.    -0.002   640.80   0.882 
U-235     578.12   144.57       125.        13.     0.005   245.35   0.895s
U-235     651.60   162.95       119.        -9.    -0.003   348.04   0.915s
U-235     743.08   185.84       105.        35.     0.013    88.52   0.938s
Ra-226    744.80   186.27       107.        36.     0.013    87.03   0.939s
Pb-212    954.23   238.66       107.       333.     0.123    14.41   0.933 
Pb-214    967.07   241.88        89.        58.     0.022    54.44   0.375s
Tl-208   1108.98   277.38        47.        19.     0.007   111.00   1.031s
Pb-214   1180.37   295.23        52.       116.     0.043    26.27   0.910 
Pb-212   1200.26   300.21        58.        19.     0.007   115.22   1.054 
Ac-228   1352.29   338.24        49.        70.     0.026    41.92   1.238 
Eu-152   1374.85   343.88        51.        -5.    -0.002   438.64   1.097s
Pb-214   1406.71   351.85        60.       228.     0.084    17.10   0.839 
Pa-234   2274.36   568.87        37.        -1.     0.000  1296.09   1.310s
Tl-208   2331.78   583.23        38.       159.     0.059    20.25   1.071 
Bi-214   2435.50   609.17        43.       189.     0.070    18.21   1.146 
Cs-137   2645.97   661.80        22.        12.     0.004   128.83   1.392s
Eu-154   2895.03   724.08        43.         1.     0.000  1519.97   1.446s
Bi-212   2908.15   727.36        25.        23.     0.009    74.40   1.450s
Bi-212   3140.48   785.45        26.         2.     0.001   962.63   1.499s
Tl-208   3441.80   860.79        15.        16.     0.006    77.18   1.561s
Eu-154   3491.33   873.17        23.        -2.    -0.001   570.97   1.572s
Pa-234   3520.71   880.52        12.         1.     0.000   783.23   1.578D
Pa-234   3531.59   883.24         6.        13.     0.005    74.58   1.580D
Ac-228   3644.23   911.40         6.        99.     0.037    22.25   1.702s
Eu-152   3849.31   962.67        33.        -4.    -0.002   392.66   1.644s
Ac-228   3875.60   969.24        22.        66.     0.025    36.25   1.105s
Eu-154   3986.35   996.93        17.         2.     0.001   584.14   1.669s
Bi-214   4481.09  1120.60        12.        57.     0.021    33.14   1.196s
Co-60    4692.61  1173.47        21.         3.     0.001   451.70   1.802s
Eu-154   5096.88  1274.51        30.        -5.    -0.002   304.75   1.873s
Co-60    5344.85  1336.48        12.        -2.    -0.001   481.05   1.913s
Eu-152   5632.94  1408.47        10.        10.     0.004   108.19   1.963s
K-40     5842.33  1460.80        18.       402.     0.149     9.76   2.205 
Bi-214   7058.62  1764.67         9.        16.     0.006    70.79   2.174s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7578E-01                                      5.12E+12             
911.20 6.386E-01 @(  3.612E-02 1.11E+01 2.62E+01 G  
968.96 7.371E-01  (  1.225E-01 1.81E+01 1.59E+01 G  
338.32 5.149E-01 -   1.212E-01 2.10E+01 1.14E+01 G  

Energy duplication    
93.35 9.217E-01 +   4.907E-01 3.74E+01 4.10E+00 XA 

Am-241   I  -3.6245E-02                                      1.58E+05             
59.54-3.624E-02 ?(  1.554E-01 2.63E+02 3.59E+01 G  

Bi-212   N   4.9867E-01                                      5.12E+12             
727.33 4.987E-01  (  2.532E-01 3.72E+01 6.65E+00 G  
785.37 2.094E-01 -   1.637E+00 4.81E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.038E-01 1.00E+03 1.51E+00 G  

Bi-214   N   5.2804E-01                                      5.84E+05             
609.31 5.280E-01  (P 4.273E-02 9.10E+00 4.55E+01 G  

1120.29 7.536E-01 + P 1.043E-01 1.66E+01 1.49E+01 G  
1764.49 3.033E-01 &   1.270E-01 3.54E+01 1.53E+01 G  

Co-60    T   6.1285E-04                                      1.93E+03             
1332.49-4.870E-03 ?(  1.851E-02 2.41E+02 1.00E+02 G  
1173.23 6.103E-03 ?(  2.195E-02 2.26E+02 9.98E+01 G  

Cs-137   I   1.8518E-02                                      1.10E+04             
661.66 1.852E-02  (  1.751E-02 6.44E+01 8.50E+01 G  

Eu-152   I   4.2319E-02                                      4.94E+03             
344.28-1.514E-02 ?(  5.349E-02 2.19E+02 2.66E+01 G  
121.78-9.566E-04 %   5.693E-02 3.62E+03 2.84E+01 G  
778.90 0.000E+00 +   1.959E-01 1.00E+03 1.30E+01 G  
964.08-5.195E-02 +   1.628E-01 1.96E+02 1.45E+01 G  

1112.08-1.043E-04 &   1.653E-01 9.62E+04 1.34E+01 G  
1408.01 1.156E-01 ?(  8.421E-02 5.41E+01 2.09E+01 G  

Eu-154   I   1.8475E-02                                      3.14E+03             
873.18-3.299E-02 ?(  1.512E-01 2.85E+02 1.22E+01 G  
123.07 3.427E-02 &(  3.677E-02 6.84E+01 4.04E+01 G  

1274.43-3.277E-02 +   7.883E-02 1.52E+02 3.49E+01 G  
723.30 8.821E-03 ?(  1.097E-01 7.60E+02 2.00E+01 G  

1004.72 4.283E-03 %   1.086E-01 1.55E+03 1.79E+01 G  
996.25 3.579E-02 ?(  1.673E-01 2.92E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.1614E+00                                      4.57E+11             
1460.82 9.161E+00  (P 2.225E-01 4.88E+00 1.06E+01 G  

Pa-234   N   5.4945E-02                                      1.63E+12             
131.30-1.664E-02 &(  8.697E-02 3.20E+02 1.82E+01 G  
569.50-1.748E-02 &   1.849E-01 6.48E+02 9.30E+00 G  
946.00-1.144E-03 &   1.311E-01 6.96E+03 1.35E+01 G  
880.52 1.991E-02  (  1.251E-01 3.92E+02 1.05E+01 G  
883.24 2.272E-01  (  9.483E-02 3.73E+01 9.70E+00 G  

Pb-212   N   5.1562E-01                                      5.12E+12             
238.63 5.191E-01  (P 3.747E-02 7.20E+00 4.36E+01 G  
300.09 4.684E-01 ?(P 4.335E-01 5.76E+01 3.18E+00 G  

Pb-214   N   5.3297E-01                                      5.84E+05             
351.93 5.542E-01  (P 4.401E-02 8.55E+00 3.56E+01 G  
295.22 4.850E-01  (P 7.043E-02 1.31E+01 1.84E+01 G  
242.00 5.503E-01 *(P 2.064E-01 2.72E+01 7.27E+00 G  

Ra-226   N   6.2128E-01                                      5.84E+05             
186.21 6.213E-01 *(  4.118E-01 4.35E+01 3.56E+00 G  

Th-234   N   9.5413E-01                                      1.63E+12             
63.30 1.139E+00 ?(  1.157E+00 6.47E+01 3.75E+00 G  
92.59 7.946E-01  (  5.355E-01 4.35E+01 4.34E+00 G  

Tl-208   N   2.2779E-01                                      5.12E+12             
583.19 2.306E-01  (P 2.083E-02 1.01E+01 8.50E+01 G  
277.37 2.159E-01 ?(  1.800E-01 5.55E+01 6.60E+00 G  
860.53 2.146E-01 ?(P 1.194E-01 3.86E+01 1.24E+01 G  

U-235    N   4.3173E-02                                      2.57E+11             
143.77 7.098E-02 &(  1.398E-01 1.23E+02 1.09E+01 G  
205.32-6.651E-03 &   2.996E-01 2.74E+03 5.02E+00 G  
163.36-1.047E-01 +   2.947E-01 1.74E+02 5.08E+00 G  
185.72 3.784E-02  (  2.553E-02 4.43E+01 5.70E+01 G  

Energy duplication    
93.35 6.693E-01     3.652E-01 3.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.08       135.        -6.    -0.002   526.65  -3.624E-02   
Th-234      63.01       126.        26.     0.010   129.46   1.139E+00   
Th-234      92.93       174.        46.     0.017    87.01   7.946E-01   
U-235       93.35       145.        51.     0.019    71.86   6.693E-01   
Eu-154     122.54       109.        23.     0.008   136.87   3.427E-02   
U-235      144.57       125.        13.     0.005   245.35   7.098E-02   
U-235      162.95       119.        -9.    -0.003   348.04  -1.047E-01   
U-235      185.84       105.        35.     0.013    88.52   3.784E-02   
Ra-226     186.27       107.        36.     0.013    87.03   6.213E-01   
Eu-152     343.88        51.        -5.    -0.002   438.64  -1.514E-02   
Cs-137     661.80        22.        12.     0.004   128.83   1.852E-02   
Eu-154     724.08        43.         1.     0.000  1519.97   8.821E-03   
Bi-212     727.36        25.        23.     0.009    74.40   4.987E-01   
Bi-212     785.45        26.         2.     0.001   962.63   2.094E-01   
Eu-154     873.17        23.        -2.    -0.001   570.97  -3.299E-02   
Eu-152     962.67        33.        -4.    -0.002   392.66  -5.195E-02   
Eu-154     996.93        17.         2.     0.001   584.14   3.579E-02   
Co-60     1173.47        21.         3.     0.001   451.70   6.103E-03   
Eu-154    1274.51        30.        -5.    -0.002   304.75  -3.277E-02   
Co-60     1336.48        12.        -2.    -0.001   481.05  -4.870E-03   
Eu-152    1408.47        10.        10.     0.004   108.19   1.156E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7578E-01    6.7578E-01   1.4371E-01    1.5180E-01  3.612E-02
Am-241 #A   -3.6241E-02   -3.6245E-02   1.9088E-01    1.9090E-01  1.554E-01
Bi-212 #     4.9867E-01    4.9867E-01   3.7099E-01    3.7187E-01  2.532E-01
Bi-214       5.2802E-01    5.2804E-01   9.9739E-02    1.0252E-01  4.273E-02
Co-60  #A    6.0674E-04    6.1285E-04   2.0221E-03    2.0222E-03  1.851E-02
Cs-137 #     1.8486E-02    1.8518E-02   2.3857E-02    2.3872E-02  1.751E-02
Eu-152 #A    4.2154E-02    4.2319E-02   4.5786E-02    4.5831E-02  5.349E-02
Eu-154 #A    1.8362E-02    1.8475E-02   2.5286E-02    2.5305E-02  1.512E-01
K-40         9.1614E+00    9.1614E+00   9.3315E-01    1.0402E+00  2.225E-01
Pa-234  A    5.4945E-02    5.4945E-02   4.0978E-02    4.3193E-02  8.697E-02
Pb-212       5.1562E-01    5.1562E-01   7.5339E-02    8.4069E-02  3.747E-02
Pb-214       5.3295E-01    5.3297E-01   9.4091E-02    9.7336E-02  4.401E-02
Ra-226 #     6.2126E-01    6.2128E-01   5.4072E-01    5.4188E-01  4.118E-01
Th-234 #A    9.5413E-01    9.5413E-01   7.4416E-01    7.4960E-01  1.157E+00
Tl-208       2.2779E-01    2.2779E-01   4.8217E-02    5.0372E-02  2.083E-02
U-235  #A    4.3173E-02    4.3173E-02   3.8215E-02    3.8305E-02  1.398E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.8 keV)     1.164E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.8 keV) 1.1641561E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-018                Received:        04/23/13                      
Lab ID:          244801-018                    Prepared:        04/24/13 10:49                
Matrix:          Soil                          Analyzed:        05/21/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   383.34 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         
Sampled:         04/23/13 12:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05525 U        0.1285         0.1022            0.9     
Bismuth-212                          0.1891           0.2407         0.1718                    
Bismuth-214                          0.1348           0.05147        0.02482                   
Cesium-137                           0.007706 U       0.02072        0.01619           0.07    
Cobalt-60                            0.008368 U       0.01485        0.01545           0.03    
Europium-152                         0.007737 U       0.01657        0.04676           0.1     
Europium-154                         0.001313 U       0.1512         0.1244            0.2     
Lead-212                             0.09688          0.04063        0.02521                   
Lead-214                             0.1532           0.04953        0.02740                   
Potassium-40                         7.514            0.8105         0.2145                    
Protactinium-234                    -0.006250 U       0.01235        0.05801                   
Radium-226 (By Bismuth-214)          0.1348           0.05147        0.02482           0.2     
Thallium-208                         0.04724          0.02363        0.01309                   
Thorium-232 (By Actinium-228)        0.1361           0.07396        0.04009           0.9     
Thorium-234                          0.9189           0.8391         0.6165                    
Uranium-235                          0.01460 U        0.03481        0.09316           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 244801-018                   Client ID : 12-PCT-324-018        

Seqnum : 1533203583004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130521_004                                Batch         : 197691                       Time      : 21-MAY-2013 11:26     

Cal    : 21-MAY-2013 09:15:11,05-MAR-2013 18:53:13     Caldate       : 21-MAY-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 383.34 g                     Live Time : 2700 sec              

Dead Time : 0.28 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.05525          0.1022       0.9      .12847           .12853           -0.0089     u        

Bismuth-212                         0.1891            0.1718                .24074           .24093           0.0052      u        

Bismuth-214                         0.1348            0.02482               .05147           .051825          -0.0082     u        

Cesium-137                          0.007706          0.01619      0.07     .02072           .020723          0.0036      u        

Cobalt-60                           0.008368          0.01545      0.03     .014848          .014853          0.0057      u        

Europium-152                        0.007737          0.04676      0.1      .016569          .016573          0.00016     u        

Europium-154                        0.001313          0.1244       0.2      .15124           .15124           0.0076      u        

Lead-212                            0.09688           0.02521               .040632          .041232          0.010       u        

Lead-214                            0.1532            0.02740               .049532          .050047          -0.016      u        

Potassium-40                        7.514             0.2145                .81049           .89386           -0.069      u        

Protactinium-234                    -0.006250         0.05801               .012347          .012445          0.0066      u        

Radium-226 (By Bismuth-214)         0.1348            0.02482      0.2      .05147           .051825          -0.0082     u        

Thallium-208                        0.04724           0.01309               .023631          .023823          0.0027      u        

Thorium-232 (By Actinium-228)       0.1361            0.04009      0.9      .073957          .07461           0.0015      u        

Thorium-234                         0.9189            0.6165                .83908           .84356           -0.056      u        

Uranium-235                         0.01460           0.09316      0.18     .034806          .034817          0.016       u        

u=use  

Page 1 of 1                                                                                                           1533203583004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-018          
Sample Description: 244801-018, 197691 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130521_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 12:55           Live Time: 2700   sec

Acquisition Time: 5/21/2013 11:26:03        Real Time: 2708   sec
Analysis Time: 5/21/2013 12:11           Dead Time: 0.28   %

Analysis Quantity: 3.833E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      1.361E-01      7.396E-02      7.461E-02      4.009E-02
Am-241    #AB   -5.525E-02      1.285E-01      1.285E-01      1.022E-01
Bi-212    #      1.891E-01      2.407E-01      2.409E-01      1.718E-01
Bi-214           1.348E-01      5.147E-02      5.182E-02      2.482E-02
Co-60     #AB    8.368E-03      1.485E-02      1.485E-02      1.545E-02
Cs-137    #AB    7.706E-03      2.072E-02      2.072E-02      1.619E-02
Eu-152    #AB    7.737E-03      1.657E-02      1.657E-02      4.676E-02
Eu-154    #AB    1.313E-03      1.512E-01      1.512E-01      1.244E-01
K-40             7.514E+00      8.105E-01      8.939E-01      2.145E-01
Pa-234    #AB   -6.250E-03      1.235E-02      1.244E-02      5.801E-02
Pb-212           9.688E-02      4.063E-02      4.123E-02      2.521E-02
Pb-214           1.532E-01      4.953E-02      5.005E-02      2.740E-02
Ra-226           2.650E-01      3.347E-01      3.351E-01      2.380E-01
Th-234    #      9.189E-01      8.391E-01      8.436E-01      6.165E-01
Tl-208           4.724E-02      2.363E-02      2.382E-02      1.309E-02
U-235     #AB    1.460E-02      3.481E-02      3.482E-02      9.316E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    9.495E+00

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Sample description                                             
244801-018, 197691                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130521_004.An1

Acquisition information
Start time:                 5/21/2013 11:26:03
Live time:               2700
Real time:               2708
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/21/2013 09:15:11
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.042E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.8334E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.8334E+02) = 

7.0504E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 12:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-05-18_0445.PBC

5/18/2013 04:45:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   10 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0919

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.68       23.  45.66   0.81  1.777E-02    63.30   3.750  9.189E-01 Th234 
77.00       40.  31.50   0.67  2.923E-02
91.79       11. 108.74   0.84  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.233E-01 U235  
93.31       14.  89.63   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.236E-01 Ac228 
93.31       14.  89.63   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  2.236E-01 Ac228 
122.91        1. 984.61   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
143.64        2. 548.29   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.039E-02 U235  
163.22        9. 147.54   0.92  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  8.854E-02 U235  
185.51        9. 119.24   0.94  4.855E-02   185.72  57.000    PBC<MDA U235  

185.72  57.000  8.812E-03 U235  
185.99       18.  63.16   0.38  4.851E-02   186.21   3.555  2.650E-01 Ra226 
238.51       75.  19.66   0.84  4.349E-02   238.63  43.600  9.688E-02 Pb212 
278.60       14.  54.96   1.03  3.983E-02   277.37   6.600  1.404E-01 Tl208 
295.29       63.  22.06   0.83  3.829E-02   295.22  18.414  2.284E-01 Pb214 
300.10       13.  63.84   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.22       11.  89.95   1.09  3.500E-02   338.32  11.400    PBC<MDA Ac228 
351.80       79.  14.64   0.81  3.408E-02   351.93  35.600  1.532E-01 Pb214 
570.38        4. 167.16   1.31  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.30       37.  20.93   0.41  2.394E-02   583.19  85.000  4.724E-02 Tl208 
609.31       51.  16.79   1.53  2.322E-02   609.31  45.490  1.272E-01 Bi214 
661.35        5. 134.43   1.39  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.52       10.  63.64   1.45  2.051E-02   727.33   6.650  1.891E-01 Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.51       24.  27.16   1.60  1.750E-02   911.20  26.200  1.361E-01 Ac228 
968.89        9.  87.99   1.65  1.675E-02   968.96  15.900    PBC<MDA Ac228 

1173.82        5. 129.85   1.80  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1332.73        4. 120.94   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1408.53        4. 122.33   1.96  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      373.   5.15   2.05  1.229E-02  1460.82  10.550  7.514E+00 K40   
1764.56       10.  55.92   2.17  1.048E-02  1764.49  15.310  1.574E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.08    77.00        54.        40. 1.369E+03   63.01   0.667  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.36    59.31        74.       -11.    -0.004   232.51   0.806s
Th-234    250.83    62.68        46.        23.     0.009    91.32   0.810s
Th-234    367.18    91.79        62.        11.     0.004   217.47   0.841s
U-235     373.42    93.35        70.        14.     0.005   179.25   0.842D
Ac-228    373.42    93.35        70.        14.     0.005   179.25   0.842D
Eu-152    491.54   122.91        61.         1.     0.000  1969.22   0.872s
Eu-154    494.01   123.52       103.       -16.    -0.006   185.01   0.873s
Pa-234    521.85   130.49        74.       -12.    -0.004   210.59   0.882s
U-235     574.43   143.64        71.         2.     0.001  1096.58   0.895s
U-235     652.68   163.22        77.         9.     0.003   295.08   0.915s
U-235     741.79   185.51        57.         9.     0.003   238.48   0.938s
Ra-226    743.70   185.99        46.        18.     0.006   126.31   0.380s
U-235     818.50   204.71        66.        -8.    -0.003   304.33   0.958s
Pb-212    953.61   238.51        62.        70.     0.026    39.33   0.836 
Tl-208   1113.87   278.60        23.        14.     0.005   109.92   1.031s
Pb-214   1180.60   295.29        47.        62.     0.023    44.12   0.830 
Pb-212   1199.81   300.10        35.        13.     0.005   127.69   1.054 
Ac-228   1352.23   338.22        44.        11.     0.004   179.91   1.091s
Eu-152   1376.76   344.36        50.        -6.    -0.002   351.58   1.097s
Pb-214   1406.48   351.80        30.        71.     0.026    29.27   0.812s
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   2280.41   570.38        24.         4.     0.002   334.32   1.310s
Tl-208   2332.08   583.30        19.        37.     0.014    41.86   0.407s
Bi-214   2436.08   609.31        19.        51.     0.019    33.58   1.530 
Cs-137   2644.15   661.35        24.         5.     0.002   268.87   1.392s
Bi-212   2908.81   727.52        15.        10.     0.004   127.28   1.450s
Pa-234   3521.13   880.62        16.        -1.     0.000   998.97   1.578s
Pa-234   3548.40   887.44         9.         0.     0.000  1837.91   1.580s
Ac-228   3644.68   911.51         9.        24.     0.009    54.33   1.602s
Eu-152   3854.84   964.05        29.        -2.    -0.001   881.78   1.644s
Ac-228   3874.19   968.89        24.         9.     0.003   175.98   1.648s
Eu-154   3985.59   996.74        21.        -3.    -0.001   494.12   1.669s
Eu-154   4014.31  1003.92        24.        -5.    -0.002   290.87   1.676s
Co-60    4694.01  1173.82        15.         5.     0.002   259.70   1.802s
Eu-154   5101.67  1275.71        20.        -5.    -0.002   291.66   1.873s
Co-60    5329.83  1332.73        11.         4.     0.002   241.87   1.913s
Eu-152   5633.16  1408.53         9.         4.     0.001   244.66   1.963s
K-40     5842.65  1460.87        21.       373.     0.138    10.30   2.049 
Bi-214   7058.17  1764.56        10.        10.     0.004   111.84   2.174s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3613E-01                                      5.12E+12             
911.20 1.361E-01 ?(  4.009E-02 2.72E+01 2.62E+01 G  
968.96 8.351E-02 -   1.115E-01 8.80E+01 1.59E+01 G  
338.32 7.267E-02 -   1.015E-01 9.00E+01 1.14E+01 G  

Energy duplication    
93.35 2.236E-01 ?   3.150E-01 8.96E+01 4.10E+00 XA 

Am-241   I  -5.5254E-02                                      1.58E+05             
59.54-5.525E-02 ?(  1.022E-01 1.16E+02 3.59E+01 G  

Bi-212   N   1.8914E-01                                      5.12E+12             
727.33 1.891E-01 ?(  1.718E-01 6.36E+01 6.65E+00 G  
785.37 0.000E+00 &   1.139E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 &   3.572E-01 1.00E+03 1.51E+00 G  

Bi-214   N   1.3479E-01                                      5.84E+05             
609.31 1.272E-01  (P 2.482E-02 1.68E+01 4.55E+01 G  

1120.29-2.700E-02 % P 1.032E-01 1.00E+03 1.49E+01 G  
1764.49 1.574E-01 &(  1.187E-01 5.59E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   8.3677E-03                                      1.93E+03             
1332.49 8.467E-03 ?(  1.545E-02 1.21E+02 1.00E+02 G  
1173.23 8.268E-03 ?(  1.650E-02 1.30E+02 9.98E+01 G  

Cs-137   I   7.7063E-03                                      1.10E+04             
661.66 7.706E-03 &(  1.619E-02 1.34E+02 8.50E+01 G  

Eu-152   I   7.7366E-03                                      4.94E+03             
344.28-1.661E-02 ?(  4.676E-02 1.76E+02 2.66E+01 G  
121.78 2.153E-03 +   3.477E-02 9.85E+02 2.84E+01 G  
778.90 0.000E+00 +   1.457E-01 1.00E+03 1.30E+01 G  
964.08-1.890E-02 +   1.353E-01 4.41E+02 1.45E+01 G  

1112.08 3.150E-03 %   1.255E-01 2.43E+03 1.34E+01 G  
1408.01 3.879E-02 ?(  7.117E-02 1.22E+02 2.09E+01 G  

Eu-154   I   1.3134E-03                                      3.14E+03             
873.18 1.313E-03 %(  1.244E-01 5.76E+03 1.22E+01 G  
123.07-2.155E-02 +   3.163E-02 9.25E+01 4.04E+01 G  

1274.43-2.525E-02 +   5.746E-02 1.46E+02 3.49E+01 G  
723.30 0.000E+00 -   1.319E-01 1.00E+03 2.00E+01 G  

1004.72-4.539E-02 +   1.035E-01 1.45E+02 1.79E+01 G  
996.25-4.142E-02 +   1.634E-01 2.47E+02 1.05E+01 G  

K-40     N   7.5142E+00                                      4.57E+11             
1460.82 7.514E+00  (P 2.145E-01 5.15E+00 1.06E+01 G  

Pa-234   N  -6.2500E-03                                      1.63E+12             
131.30-3.477E-02 ?(  5.801E-02 1.05E+02 1.82E+01 G  
569.50 4.956E-02 ?(  1.307E-01 1.67E+02 9.30E+00 G  
946.00 0.000E+00 +   1.000E-01 1.00E+03 1.35E+01 G  
880.52-1.608E-02 +   1.300E-01 4.99E+02 1.05E+01 G  
883.24-7.214E-03 +   1.079E-01 9.19E+02 9.70E+00 G  

Pb-212   N   9.6876E-02                                      5.12E+12             
238.63 9.688E-02  (P 2.521E-02 1.97E+01 4.36E+01 G  
300.09 2.876E-01 + P 2.987E-01 6.38E+01 3.18E+00 G  

Pb-214   N   1.5316E-01                                      5.84E+05             
351.93 1.532E-01  (P 2.740E-02 1.46E+01 3.56E+01 G  
295.22 2.284E-01 + P 5.937E-02 2.21E+01 1.84E+01 G  
242.00-1.447E-02 % P 2.225E-01 1.00E+03 7.27E+00 G  

Ra-226   N   2.6499E-01                                      5.84E+05             
186.21 2.650E-01  (  2.380E-01 6.32E+01 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   9.1885E-01                                      1.63E+12             
63.30 9.189E-01 &(  6.165E-01 4.57E+01 3.75E+00 G  
92.59 1.651E-01 -   2.838E-01 1.09E+02 4.34E+00 G  

Tl-208   N   4.7241E-02                                      5.12E+12             
583.19 4.724E-02  (P 1.309E-02 2.09E+01 8.50E+01 G  
277.37 1.404E-01 +   1.113E-01 5.50E+01 6.60E+00 G  
860.53-1.101E-02 % P 1.157E-01 2.90E+03 1.24E+01 G  

U-235    N   1.4595E-02                                      2.57E+11             
143.77 1.039E-02 &(  9.316E-02 5.48E+02 1.09E+01 G  
205.32-8.645E-02 +   2.106E-01 1.52E+02 5.02E+00 G  
163.36 8.854E-02  (  2.094E-01 1.48E+02 5.08E+00 G  
185.72 8.812E-03  (  1.665E-02 1.19E+02 5.70E+01 G  

Energy duplication    
93.35 1.592E-01 ?   2.242E-01 8.96E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/21/2013 12:11:17
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.31        74.       -11.    -0.004   232.51  -5.525E-02   
Th-234      62.68        46.        23.     0.009    91.32   9.189E-01   
Th-234      91.79        62.        11.     0.004   217.47   1.651E-01   
U-235       93.35        70.        14.     0.005   179.25   1.592E-01   
Eu-152     122.91        61.         1.     0.000  1969.22   2.153E-03   
Eu-154     123.52       103.       -16.    -0.006   185.01  -2.155E-02   
Pa-234     130.49        74.       -12.    -0.004   210.59  -3.477E-02   
U-235      143.64        71.         2.     0.001  1096.58   1.039E-02   
U-235      163.22        77.         9.     0.003   295.08   8.854E-02   
U-235      185.51        57.         9.     0.003   238.48   8.812E-03   
U-235      204.71        66.        -8.    -0.003   304.33  -8.645E-02   
Eu-152     344.36        50.        -6.    -0.002   351.58  -1.661E-02   
Pa-234     570.38        24.         4.     0.002   334.32   4.956E-02   
Cs-137     661.35        24.         5.     0.002   268.87   7.706E-03   
Bi-212     727.52        15.        10.     0.004   127.28   1.891E-01   
Pa-234     880.62        16.        -1.     0.000   998.97  -1.608E-02   
Pa-234     887.44         9.         0.     0.000  1837.91  -7.214E-03   
Eu-152     964.05        29.        -2.    -0.001   881.78  -1.890E-02   
Eu-154     996.74        21.        -3.    -0.001   494.12  -4.142E-02   
Eu-154    1003.92        24.        -5.    -0.002   290.87  -4.539E-02   
Co-60     1173.82        15.         5.     0.002   259.70   8.268E-03   
Eu-154    1275.71        20.        -5.    -0.002   291.66  -2.525E-02   
Co-60     1332.73        11.         4.     0.002   241.87   8.467E-03   
Eu-152    1408.53         9.         4.     0.001   244.66   3.879E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     1.3613E-01    1.3613E-01   7.3957E-02    7.4610E-02  4.009E-02
Am-241 #A   -5.5247E-02   -5.5254E-02   1.2847E-01    1.2853E-01  1.022E-01
Bi-212 #     1.8914E-01    1.8914E-01   2.4074E-01    2.4093E-01  1.718E-01
Bi-214       1.3478E-01    1.3479E-01   5.1470E-02    5.1825E-02  2.482E-02
Co-60  #A    8.2839E-03    8.3677E-03   1.4848E-02    1.4853E-02  1.545E-02
Cs-137 #A    7.6927E-03    7.7063E-03   2.0720E-02    2.0723E-02  1.619E-02
Eu-152 #A    7.7063E-03    7.7366E-03   1.6569E-02    1.6573E-02  4.676E-02
Eu-154 #A    1.3053E-03    1.3134E-03   1.5124E-01    1.5124E-01  1.244E-01
K-40         7.5142E+00    7.5142E+00   8.1049E-01    8.9386E-01  2.145E-01
Pa-234 #A   -6.2500E-03   -6.2500E-03   1.2347E-02    1.2445E-02  5.801E-02
Pb-212       9.6876E-02    9.6876E-02   4.0632E-02    4.1232E-02  2.521E-02
Pb-214       1.5316E-01    1.5316E-01   4.9532E-02    5.0047E-02  2.740E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521_004.An1               

Ra-226       2.6499E-01    2.6499E-01   3.3471E-01    3.3506E-01  2.380E-01
Th-234 #     9.1885E-01    9.1885E-01   8.3908E-01    8.4356E-01  6.165E-01
Tl-208       4.7241E-02    4.7241E-02   2.3631E-02    2.3823E-02  1.309E-02
U-235  #A    1.4595E-02    1.4595E-02   3.4806E-02    3.4817E-02  9.316E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.8 keV)     8.347E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.8 keV) 8.3474140E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-015                Sampled:         04/23/13 15:04                
Type:            SDUP                          Received:        04/23/13                      
MSS Lab ID:      244801-015                    Prepared:        04/24/13 10:36                
Lab ID:          QC685900                      Analyzed:        05/28/13 12:21                
Matrix:          Soil                          Duration (sec):  5,400                         
Units:           pCi/g                         Sample Amount:   324.74 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Analyte             MSS Result     MSS TPU       Result          TPU        MDA      Project MDA   RPD   Lim   RER   Lim

Americium-241                   -0.03918 U     0.1183     -0.0008231 U     0.1228      0.1011          0.9   NC     40  NC      1   

Bismuth-212                      0.7681        0.3833      0.5017          0.2933      0.1808                41.97  40  0.3939  1   

Bismuth-214                      0.4165        0.06954     0.4319          0.06547     0.02520               3.640  40  0.1144  1   

Cesium-137                      -0.005210 U    0.01631     0.008881 U      0.01528     0.01176         0.07  NC     40  NC      1   

Cobalt-60                       -0.001787 U    0.01696    -0.00006557 U    0.01430     0.01177         0.03  NC     40  NC      1   

Europium-152                     0.02527 U     0.04473     0.02689 U       0.03090     0.03845         0.1   NC     40  NC      1   

Europium-154                     0.02948 U     0.07711    -0.04483 U       0.1511      0.1210          0.2   NC     40  NC      1   

Lead-212                         0.3873        0.05845     0.3889          0.05538     0.02432               0.3891 40  0.01327 1   

Lead-214                         0.4591        0.06624     0.4412          0.06868     0.02884               3.992  40  0.1332  1   

Potassium-40                     8.064         0.7617      8.530           0.8015      0.1985                5.615  40  0.2980  1   

Protactinium-234                -0.01150 U     0.02571     0.001874 U      0.004730    0.06479               NC     40  NC      1   

Radium-226 (By Bismuth-214)      0.4165        0.06954     0.4319          0.06547     0.02520         0.2   3.640  40  0.1144  1   

Thallium-208                     0.1390        0.02855     0.1368          0.03134     0.01459               1.588  40  0.03657 1   

Thorium-232 (By Actinium-228)    0.5164        0.08756     0.5015          0.08507     0.05499         0.9   2.934  40  0.08649 1   

Thorium-234                      0.5080 U      0.4806      0.5819 U        0.4946      0.7942                NC     40  NC      1   

Uranium-235                      0.02885 U     0.02459     0.04493 U       0.02585     0.08179         0.18  NC     40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      23.1
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 244801 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE04                                                                  

Seqnum        : 1513213584003                                                            Seqnum        : 1533213615003.1                                                         

File          : 2_20130528_003                                                           File          : 4_20130528_003                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244801-015                                                               Lab ID        : QC685900                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197691                                                                   Batch         : 197691                                                                  

Time          : 28-MAY-2013 12:19                                                        Time          : 28-MAY-2013 12:21                                                       

Sample Amount : 346.17 g                                                                 Sample Amount : 324.74 g                                                                

Live Time     : 5400 sec                                                                 Live Time     : 5400 sec                                                                

Dead Time     : 0.22 %                                                                   Dead Time     : 0.27 %                                                                  

Cal           : 28-MAY-2013 07:55:12,09-JAN-2013 12:22:14                                Cal           : 28-MAY-2013 08:27:25,05-MAR-2013 18:53:13                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS           MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma       2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                                Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.03918    0.09600   0.9    .11831        .11834        -0.0008231   0.1011   0.9   .12278        .12278             40          1    u     

Bismuth-212                      0.7681      0.1947           .38123        .38326        0.5017       0.1808         .29216        .29329        42   40   0.394  1    u     

Bismuth-214                      0.4165      0.02945          .066916       .069543       0.4319       0.02520        .062525       .065469       4    40   0.114  1    u     

Cesium-137                       -0.005210   0.01302   0.07   .016309       .016311       0.008881     0.01176  0.07  .015275       .01528             40          1    u     

Cobalt-60                        -0.001787   0.01378   0.03   .016962       .016962       -0.00006557  0.01177  0.03  .014299       .014299            40          1    u     

Europium-152                     0.02527     0.03984   0.1    .044708       .044732       0.02689      0.03845  0.1   .030869       .030896            40          1    u     

Europium-154                     0.02948     0.08858   0.2    .077094       .077109       -0.04483     0.1210   0.2   .1511         .15112             40          1    u     

Lead-212                         0.3873      0.02510          .048892       .058451       0.3889       0.02432        .047703       .055381       0    40   0.013  1    u     

Lead-214                         0.4591      0.02797          .061107       .066235       0.4412       0.02884        .065505       .068677       4    40   0.133  1    u     

Potassium-40                     8.064       0.1910           .64485        .76166        8.530        0.1985         .67776        .80154        6    40   0.298  1    u     

Protactinium-234                 -0.01150    0.06557          .025554       .025713       0.001874     0.06479        .0047072      .0047302           40          1    u     

Radium-226 (By Bismuth-214)      0.4165      0.02945   0.2    .066916       .069543       0.4319       0.02520  0.2   .062525       .065469       4    40   0.114  1    u     

Thallium-208                     0.1390      0.01334          .027099       .028545       0.1368       0.01459        .030095       .031342       2    40   0.037  1    u     

Thorium-232 (By Actinium-228)    0.5164      0.04229   0.9    .079158       .087555       0.5015       0.05499  0.9   .076952       .085071       3    40   0.086  1    u     

Thorium-234                      0.5080      0.7357           .4782         .48061        0.5819       0.7942         .49157        .49464             40          1    u     

Uranium-235                      0.02885     0.1060    0.18   .024524       .024594       0.04493      0.08179  0.18  .025702       .025846            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-015DUP       
Sample Description: QC685900, 197691, SDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130528_003
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 15:04           Live Time: 5400   sec

Acquisition Time: 5/28/2013 12:21:17        Real Time: 5415   sec
Analysis Time: 5/28/2013 13:51           Dead Time: 0.27   %

Analysis Quantity: 3.247E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.015E-01      7.695E-02      8.507E-02      5.499E-02
Am-241    #AB   -8.231E-04      1.228E-01      1.228E-01      1.011E-01
Bi-212    #      5.017E-01      2.922E-01      2.933E-01      1.808E-01
Bi-214           4.319E-01      6.252E-02      6.547E-02      2.520E-02
Co-60     #AB   -6.557E-05      1.430E-02      1.430E-02      1.177E-02
Cs-137    #AB    8.881E-03      1.527E-02      1.528E-02      1.176E-02
Eu-152    #AB    2.689E-02      3.087E-02      3.090E-02      3.845E-02
Eu-154    #AB   -4.483E-02      1.511E-01      1.511E-01      1.210E-01
K-40             8.530E+00      6.778E-01      8.015E-01      1.985E-01
Pa-234    #AB    1.874E-03      4.707E-03      4.730E-03      6.479E-02
Pb-212           3.889E-01      4.770E-02      5.538E-02      2.432E-02
Pb-214           4.412E-01      6.551E-02      6.868E-02      2.884E-02
Ra-226           7.141E-01      3.832E-01      3.854E-01      2.676E-01
Th-234    #AB    5.819E-01      4.916E-01      4.946E-01      7.942E-01
Tl-208           1.368E-01      3.009E-02      3.134E-02      1.459E-02
U-235     #AB    4.493E-02      2.570E-02      2.585E-02      8.179E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.231E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 13:51:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130528_003.An1               

Sample description                                             
QC685900, 197691, SDUP                                          

Spectrum Filename: C:\User\SPC\Det4\4_20130528_003.An1

Acquisition information
Start time:                 5/28/2013 12:21:17
Live time:               5400
Real time:               5415
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/28/2013 08:27:25
Zero offset:          -0.064 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.168E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.96keV )
Stop channel:            8144 (  2035.82keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2474E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2474E+02) = 

8.3227E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 15:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-05-18_0445.PBC

5/18/2013 04:45:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   24 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1330

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.21        5. 192.46   0.00  0.000E+00
63.08       28.  76.14   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.534E-01 Th234 
74.72      113.  18.71   0.83  2.749E-02
77.08      240.  10.37   0.83  2.928E-02
87.36       66.  36.06   0.58  3.612E-02
92.95       77.  29.99   0.51  3.937E-02    92.59   4.343  7.018E-01 Th234 

93.35   4.100  7.362E-01 Ac228 
93.35   5.760  5.240E-01 U235  
93.35   5.760  5.240E-01 U235  

93.07       57.  42.24   0.85  3.899E-02    92.59   4.343  5.202E-01 Th234 
93.35   4.100  5.457E-01 Ac228 
93.35   5.760  3.884E-01 U235  
92.59   4.343  5.202E-01 Th234 

93.08       58.  41.21   0.85  3.937E-02    92.59   4.343  5.303E-01 Th234 
93.35   4.100  5.562E-01 Ac228 
93.35   5.760  3.959E-01 U235  

122.20       10. 202.39   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.175E-02 Eu152 

123.07        9. 237.36   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
142.11        6. 309.02   0.90  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.621E-02 U235  
154.47       18.  82.38   0.37  5.034E-02
186.00       80.  26.83   0.85  4.853E-02   185.72  57.000  4.450E-02 U235  

186.21   3.555  7.141E-01 Ra226 
185.72  57.000  4.450E-02 U235  

206.04       14. 129.64   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
205.32   5.020  9.135E-02 U235  

209.33       40.  48.56   0.75  4.638E-02
238.81      488.   6.02   0.96  4.346E-02   238.63  43.600  3.888E-01 Pb212 
241.88      101.  19.10   1.46  4.315E-02   242.00   7.268  4.980E-01 Pb214 
277.37       33.  55.80   1.02  3.983E-02   277.37   6.600  1.916E-01 Tl208 
295.23      221.   9.31   0.92  3.829E-02   295.22  18.414  4.755E-01 Pb214 
300.10       16.  95.13   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.13      142.  12.97   1.21  3.501E-02   338.32  11.400  5.477E-01 Ac228 
351.91      339.   7.10   1.21  3.408E-02   351.93  35.600  4.118E-01 Pb214 
583.34      195.  10.19   0.98  2.394E-02   583.19  85.000  1.368E-01 Tl208 
609.53      305.   6.90   1.28  2.321E-02   609.31  45.490  4.247E-01 Bi214 
661.14       11.  86.00   1.36  2.192E-02   661.66  84.990    PBC<MDA Cs137 
721.12        4. 220.49   1.41  2.059E-02   723.30  20.050    PBC<MDA Eu154 
727.67       40.  29.12   1.42  2.051E-02   727.33   6.650  4.493E-01 Bi212 

727.33   6.650  4.493E-01 Bi212 
861.13        3. 176.91   1.52  1.823E-02   860.53  12.400    PBC<MDA Tl208 
883.20        5. 166.47   1.54  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  4.506E-02 Pa234 
911.40      140.  13.04   1.33  1.750E-02   911.20  26.200  4.696E-01 Ac228 
964.85       19.  57.40   1.60  1.681E-02   964.08  14.500  1.182E-01 Eu152 

964.08  14.500  1.182E-01 Eu152 
969.29       90.  13.84   1.28  1.675E-02   968.96  15.900  5.208E-01 Ac228 

1120.47       66.  21.11   0.60  1.507E-02  1120.29  14.910  4.537E-01 Bi214 
1407.84        3. 245.13   1.90  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.690E-02 Eu152 
1461.13      753.   3.79   1.95  1.229E-02  1460.82  10.550  8.530E+00 K40   
1621.26        8.  64.97   2.02  1.128E-02  1620.74   1.510  7.322E-01 Bi212 

1620.74   1.510  7.322E-01 Bi212 
1764.81       23.  32.26   2.10  1.048E-02  1764.49  15.310  2.213E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.21        43.         5. 0.000E+00  384.92   0.000  -      
298.83    74.71       198.        84. 3.056E+03   52.16   0.936  -        
308.28    77.08       233.       219. 7.489E+03   25.05   0.871  -        
349.36    87.36       220.        66. 1.836E+03   72.12   0.584  -      s 
617.60   154.47       112.        18. 3.675E+02  164.75   0.371 RA-223  sc
836.84   209.33       144.        40. 8.559E+02   91.28   0.753 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

280 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/28/2013 13:51:39
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130528_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.34    63.08       217.        28.     0.005   152.27   0.817s
Th-234    372.21    93.07       263.        57.     0.011    84.47   0.846s
Ac-228    373.31    93.35       199.        77.     0.014    59.98   0.506D
U-235     373.31    93.35       259.        58.     0.011    82.42   0.846D
Eu-152    488.60   122.20       218.        10.     0.002   404.79   0.875s
Eu-154    492.07   123.07       215.         9.     0.002   474.72   0.876s
Pa-234    525.30   131.38       265.       -12.    -0.002   376.32   0.884s
U-235     568.19   142.11       157.         6.     0.001   618.03   0.896s
U-235     652.63   163.24       229.        -5.    -0.001   858.52   0.915s
U-235     743.27   185.92       242.        83.     0.015    57.21   0.937 
Ra-226    743.61   186.00       165.        80.     0.015    53.66   0.845 
U-235     823.68   206.04       156.        14.     0.003   259.28   0.956s
Pb-212    954.66   238.81       165.       478.     0.089    12.03   0.964 
Pb-214    966.95   241.88       127.       101.     0.019    38.19   1.461s
Tl-208   1108.83   277.37       150.        33.     0.006   111.60   1.024 
Pb-214   1180.21   295.23        84.       218.     0.040    18.62   0.919 
Pb-212   1199.65   300.10       136.        16.     0.003   190.26   1.045s
Ac-228   1351.68   338.13        70.       142.     0.026    25.94   1.212 
Pb-214   1406.76   351.91        95.       324.     0.060    14.20   1.207 
Tl-208   2332.05   583.34        68.       181.     0.033    20.38   0.979s
Bi-214   2436.76   609.53        55.       291.     0.054    13.81   1.277s
Cs-137   2643.11   661.14        37.        11.     0.002   172.00   1.363s
Eu-154   2882.97   721.12        33.         4.     0.001   440.99   1.413s
Bi-212   2909.19   727.67        47.        40.     0.007    58.24   1.417s
Eu-152   3110.61   778.04        39.        -4.    -0.001   470.06   1.458s
Bi-212   3129.62   782.79        40.        -4.    -0.001   411.23   1.463s
Tl-208   3442.93   861.13        48.         3.     0.001   353.82   1.522s
Eu-154   3490.40   873.00        54.        -6.    -0.001   337.04   1.531s
Pa-234   3520.82   880.61        47.        -3.    -0.001   631.49   1.537s
Pa-234   3531.20   883.20        33.         5.     0.001   332.93   1.539s
Ac-228   3643.97   911.40        49.       140.     0.026    26.08   1.333 
Pa-234   3787.95   947.39        40.        -3.    -0.001   607.04   1.586s
Eu-152   3857.77   964.85        48.        19.     0.003   114.79   1.600s
Ac-228   3875.52   969.29        21.        90.     0.017    27.68   1.281 
Eu-154   3981.55   995.79        39.        -5.    -0.001   338.95   1.624s
Eu-154   4014.77  1004.10        38.        -1.     0.000  1362.45   1.630s
Eu-152   4448.58  1112.54        38.        -4.    -0.001   427.97   1.706s
Bi-214   4480.32  1120.47        42.        66.     0.012    42.21   0.603s
Co-60    4691.03  1173.14        38.        -6.    -0.001   282.25   1.748s
Eu-154   5089.90  1272.83        35.        -1.     0.000  1809.17   1.816s
Eu-152   5630.12  1407.84        23.         3.     0.001   490.26   1.900s
K-40     5843.41  1461.13        51.       718.     0.133     7.57   1.951 
Bi-212   6484.30  1621.26        10.         8.     0.001   129.93   2.024s
Bi-214   7058.91  1764.81        16.        23.     0.004    64.52   2.100s
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0145E-01                                      5.12E+12             
911.20 4.696E-01  (  5.499E-02 1.30E+01 2.62E+01 G  
968.96 5.208E-01  (  6.179E-02 1.38E+01 1.59E+01 G  
338.32 5.477E-01  (  7.541E-02 1.30E+01 1.14E+01 G  

Energy duplication    
93.35 7.362E-01 +   3.138E-01 3.00E+01 4.10E+00 XA 

Am-241   I  -8.2312E-04                                      1.58E+05             
59.54-8.231E-04 %(  1.011E-01 7.46E+03 3.59E+01 G  

Bi-212   N   5.0166E-01                                      5.12E+12             
727.33 4.493E-01  (  1.808E-01 2.91E+01 6.65E+00 G  
785.37-3.196E-01 -   1.054E+00 2.06E+02 1.11E+00 G  

1620.74 7.322E-01 ?(  6.591E-01 6.50E+01 1.51E+00 G  

Bi-214   N   4.3189E-01                                      5.84E+05             
609.31 4.247E-01 @(P 2.520E-02 6.90E+00 4.55E+01 G  

1120.29 4.537E-01  (P 1.034E-01 2.11E+01 1.49E+01 G  
1764.49 2.213E-01 -   8.979E-02 3.23E+01 1.53E+01 G  

Co-60    T  -6.5567E-05                                      1.93E+03             
1332.49-6.557E-05 &(  1.177E-02 1.09E+04 1.00E+02 G  
1173.23-6.913E-03 +   1.543E-02 1.41E+02 9.98E+01 G  

Cs-137   I   8.8805E-03                                      1.10E+04             
661.66 8.881E-03  (  1.176E-02 8.60E+01 8.50E+01 G  

Eu-152   I   2.6891E-02                                      4.94E+03             
344.28 1.113E-03 &(  3.845E-02 2.10E+03 2.66E+01 G  
121.78 1.175E-02 &(  3.873E-02 2.02E+02 2.84E+01 G  
778.90-2.352E-02 &   8.893E-02 2.35E+02 1.30E+01 G  
964.08 1.182E-01 &(  1.022E-01 5.74E+01 1.45E+01 G  

1112.08-3.169E-02 +   1.088E-01 2.14E+02 1.34E+01 G  
1408.01 1.690E-02 &(  6.625E-02 2.45E+02 2.09E+01 G  

Eu-154   I  -4.4832E-02                                      3.14E+03             
873.18-4.483E-02 ?(  1.210E-01 1.69E+02 1.22E+01 G  
123.07 6.974E-03 &   2.700E-02 2.37E+02 4.04E+01 G  

1274.43-3.010E-03 +   4.456E-02 9.05E+02 3.49E+01 G  
723.30 1.426E-02 +   5.036E-02 2.20E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-6.861E-03 &   7.636E-02 6.81E+02 1.79E+01 G  
996.25-4.838E-02 +   1.306E-01 1.69E+02 1.05E+01 G  

K-40     N   8.5302E+00                                      4.57E+11             
1460.82 8.530E+00  (P 1.985E-01 3.79E+00 1.06E+01 G  

Pa-234   N   1.8737E-03                                      1.63E+12             
131.30-2.114E-02 ?(  6.479E-02 1.88E+02 1.82E+01 G  
569.50 3.667E-03 %   1.209E-01 2.01E+03 9.30E+00 G  
946.00-2.017E-02 +   9.902E-02 3.04E+02 1.35E+01 G  
880.52-2.553E-02 &   1.307E-01 3.16E+02 1.05E+01 G  
883.24 4.506E-02 ?(  1.191E-01 1.66E+02 9.70E+00 G  

Pb-212   N   3.8885E-01                                      5.12E+12             
238.63 3.888E-01  (P 2.432E-02 6.02E+00 4.36E+01 G  
300.09 2.030E-01 - P 3.469E-01 9.51E+01 3.18E+00 G  

Pb-214   N   4.4115E-01                                      5.84E+05             
351.93 4.118E-01  (P 2.884E-02 7.10E+00 3.56E+01 G  
295.22 4.755E-01  (P 4.681E-02 9.31E+00 1.84E+01 G  
242.00 4.980E-01  (P 1.289E-01 1.91E+01 7.27E+00 G  

Ra-226   N   7.1411E-01                                      5.84E+05             
186.21 7.141E-01  (  2.676E-01 2.68E+01 3.56E+00 G  

Th-234   N   5.8194E-01                                      1.63E+12             
63.30 6.534E-01  (  7.942E-01 7.61E+01 3.75E+00 G  
92.59 5.202E-01  (  3.438E-01 4.22E+01 4.34E+00 G  

Tl-208   N   1.3680E-01                                      5.12E+12             
583.19 1.368E-01  (P 1.459E-02 1.02E+01 8.50E+01 G  
277.37 1.916E-01 +   1.673E-01 5.58E+01 6.60E+00 G  
860.53 2.217E-02 - P 1.101E-01 1.77E+02 1.24E+01 G  

U-235    N   4.4927E-02                                      2.57E+11             
143.77 1.621E-02 ?(  8.179E-02 3.09E+02 1.09E+01 G  
205.32 9.135E-02 ?(  1.909E-01 1.30E+02 5.02E+00 G  
163.36-3.040E-02 +   2.139E-01 4.29E+02 5.08E+00 G  
185.72 4.635E-02  (  2.018E-02 2.86E+01 5.70E+01 G  

Energy duplication    
93.35 3.959E-01     2.549E-01 4.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.08       217.        28.     0.005   152.27   6.534E-01   
Th-234      93.07       263.        57.     0.011    84.47   5.202E-01   
U-235       93.35       259.        58.     0.011    82.42   3.959E-01   
Eu-152     122.20       218.        10.     0.002   404.79   1.175E-02   
Eu-154     123.07       215.         9.     0.002   474.72   6.974E-03   
Pa-234     131.38       265.       -12.    -0.002   376.32  -2.114E-02   
U-235      142.11       157.         6.     0.001   618.03   1.621E-02   
U-235      163.24       229.        -5.    -0.001   858.52  -3.040E-02   
U-235      185.92       242.        83.     0.015    57.21   4.635E-02   
U-235      206.04       156.        14.     0.003   259.28   9.135E-02   
Cs-137     661.14        37.        11.     0.002   172.00   8.881E-03   
Eu-154     721.12        33.         4.     0.001   440.99   1.426E-02   
Bi-212     727.67        47.        40.     0.007    58.24   4.493E-01   
Eu-152     778.04        39.        -4.    -0.001   470.06  -2.352E-02   
Bi-212     782.79        40.        -4.    -0.001   411.23  -3.196E-01   
Eu-154     873.00        54.        -6.    -0.001   337.04  -4.483E-02   
Pa-234     880.61        47.        -3.    -0.001   631.49  -2.553E-02   
Pa-234     883.20        33.         5.     0.001   332.93   4.506E-02   
Pa-234     947.39        40.        -3.    -0.001   607.04  -2.017E-02   
Eu-152     964.85        48.        19.     0.003   114.79   1.182E-01   
Eu-154     995.79        39.        -5.    -0.001   338.95  -4.838E-02   
Eu-154    1004.10        38.        -1.     0.000  1362.45  -6.861E-03   
Eu-152    1112.54        38.        -4.    -0.001   427.97  -3.169E-02   
Co-60     1173.14        38.        -6.    -0.001   282.25  -6.913E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    1272.83        35.        -1.     0.000  1809.17  -3.010E-03   
Eu-152    1407.84        23.         3.     0.001   490.26   1.690E-02   
Bi-212    1621.26        10.         8.     0.001   129.93   7.322E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0145E-01    5.0145E-01   7.6952E-02    8.5071E-02  5.499E-02
Am-241 #A   -8.2300E-04   -8.2312E-04   1.2278E-01    1.2278E-01  1.011E-01
Bi-212 #     5.0166E-01    5.0166E-01   2.9216E-01    2.9329E-01  1.808E-01
Bi-214       4.3187E-01    4.3189E-01   6.2525E-02    6.5469E-02  2.520E-02
Co-60  #A   -6.4749E-05   -6.5567E-05   1.4299E-02    1.4299E-02  1.177E-02
Cs-137 #A    8.8610E-03    8.8805E-03   1.5275E-02    1.5280E-02  1.176E-02
Eu-152 #A    2.6759E-02    2.6891E-02   3.0869E-02    3.0896E-02  3.845E-02
Eu-154 #A   -4.4488E-02   -4.4832E-02   1.5110E-01    1.5112E-01  1.210E-01
K-40         8.5302E+00    8.5302E+00   6.7776E-01    8.0154E-01  1.985E-01
Pa-234 #A    1.8737E-03    1.8737E-03   4.7072E-03    4.7302E-03  6.479E-02
Pb-212       3.8885E-01    3.8885E-01   4.7703E-02    5.5381E-02  2.432E-02
Pb-214       4.4113E-01    4.4115E-01   6.5505E-02    6.8677E-02  2.884E-02
Ra-226       7.1408E-01    7.1411E-01   3.8323E-01    3.8539E-01  2.676E-01
Th-234 #A    5.8194E-01    5.8194E-01   4.9157E-01    4.9464E-01  7.942E-01
Tl-208       1.3680E-01    1.3680E-01   3.0095E-02    3.1342E-02  1.459E-02
U-235  #A    4.4927E-02    4.4927E-02   2.5702E-02    2.5846E-02  8.179E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     1.114E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.8 keV) 1.1144466E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PCT-324-016                Sampled:         04/23/13 13:40                
Type:            IDUP                          Received:        04/23/13                      
MSS Lab ID:      244801-016                    Prepared:        04/24/13 10:41                
Lab ID:          QC685901                      Analyzed:        05/17/13 13:42                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   370.59 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                    0.009752 U    0.1729      0.0004345 U    0.1443      0.1188          0.9   NC     40  NC       1   

Bismuth-212                      0.5469        0.4319      0.9402         0.3654      0.1655                52.90  40  0.4933   1   

Bismuth-214                      0.4841        0.08938     0.5707         0.1029      0.03861               16.43  40  0.4507   1   

Cesium-137                       0 U           0.01573     0.002208 U     0.02114     0.01717         0.07  NC     40  NC       1   

Cobalt-60                       -0.001202 U    0.02117    -0.006846 U     0.02728     0.02162         0.03  NC     40  NC       1   

Europium-152                     0.03522 U     0.04636     0.01667 U      0.02848     0.05861         0.1   NC     40  NC       1   

Europium-154                     0.06430 U     0.1547      0.006008 U     0.07166     0.1071          0.2   NC     40  NC       1   

Lead-212                         0.5461        0.09031     0.5201         0.09217     0.04262               4.871  40  0.1423   1   

Lead-214                         0.5306        0.08183     0.5675         0.1062      0.04356               6.716  40  0.1961   1   

Potassium-40                     9.831         1.096       9.729          1.050       0.2311                1.044  40  0.04758  1   

Protactinium-234                -0.01826 U     0.1165     -0.004499 U     0.006958    0.08353               NC     40  NC       1   

Radium-226 (By Bismuth-214)      0.4841        0.08938     0.5707         0.1029      0.03861         0.2   16.43  40  0.4507   1   

Thallium-208                     0.2218        0.05133     0.2210         0.04740     0.01747               0.3659 40  0.008205 1   

Thorium-232 (By Actinium-228)    0.5592        0.1315      0.7642         0.1471      0.04579         0.9   30.98  40  0.7360   1   

Thorium-234                      0.8261 U      1.352       0.9916         1.244       0.9697                NC     40  NC       1   

Uranium-235                      0.05094 U     0.03906     0.04867 U      0.02978     0.1306          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 244801 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE02                                                                   Inst          : HPGE02                                                                  

Seqnum        : 1513197714005.1                                                          Seqnum        : 1513197714007.2                                                         

File          : 2_20130517_005                                                           File          : 2_20130517_007                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 244801-016                                                               Lab ID        : QC685901                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 197691                                                                   Batch         : 197691                                                                  

Time          : 17-MAY-2013 11:25                                                        Time          : 17-MAY-2013 13:42                                                       

Sample Amount : 370.59 g                                                                 Sample Amount : 370.59 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.19 %                                                                   Dead Time     : 0.12 %                                                                  

Cal           : 17-MAY-2013 07:25:30,09-JAN-2013 12:22:14                                Cal           : 17-MAY-2013 07:25:30,09-JAN-2013 12:22:14                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          IDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.009752    0.1420    0.9    .17289         .1729          0.0004345  0.1188   0.9   .14427        .14427             40          1    u     

Bismuth-212                      0.5469      0.2441           .43099         .4319          0.9402     0.1655         .36225        .36543        53   40   0.493  1    u     

Bismuth-214                      0.4841      0.03431          .086627        .08938         0.5707     0.03861        .099563       .10289        16   40   0.451  1    u     

Cesium-137                       0           0.02397   0.07   .015728        .015728        0.002208   0.01717  0.07  .021144       .021144            40          1    u     

Cobalt-60                        -0.001202   0.01725   0.03   .021169        .021169        -0.006846  0.02162  0.03  .027281       .027282            40          1    u     

Europium-152                     0.03522     0.04985   0.1    .046312        .046356        0.01667    0.05861  0.1   .028466       .028482            40          1    u     

Europium-154                     0.06430     0.1187    0.2    .15462         .15466         0.006008   0.1071   0.2   .071663       .071664            40          1    u     

Lead-212                         0.5461      0.04073          .078208        .090311        0.5201     0.04262        .081515       .092167       5    40   0.142  1    u     

Lead-214                         0.5306      0.03835          .076312        .081827        0.5675     0.04356        .10135        .10616        7    40   0.196  1    u     

Potassium-40                     9.831       0.2799           .97831         1.096          9.729      0.2311         .92923        1.05          1    40   0.048  1    u     

Protactinium-234                 -0.01826    0.09515          .11644         .11653         -0.004499  0.08353        .0068668      .0069575           40          1    u     

Radium-226 (By Bismuth-214)      0.4841      0.03431   0.2    .086627        .08938         0.5707     0.03861  0.2   .099563       .10289        16   40   0.451  1    u     

Thallium-208                     0.2218      0.02021          .04929         .051327        0.2210     0.01747        .045202       .047399       0    40   0.008  1    u     

Thorium-232 (By Actinium-228)    0.5592      0.03914   0.9    .12511         .13151         0.7642     0.04579  0.9   .13624        .14706        31   40   0.736  1    u     

Thorium-234                      0.8261      1.072            1.3494         1.3516         0.9916     0.9697         1.2404        1.244              40          1    u     

Uranium-235                      0.05094     0.1211    0.18   .038924        .039061        0.04867    0.1306   0.18  .029612       .029777            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PCT-324-016DUP       
Sample Description: QC685901, 197691, IDUP 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130517_007
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: PCT-324                      Matrix: S         
Sample Time: 4/23/2013 13:40           Live Time: 2700   sec

Acquisition Time: 5/17/2013 13:42:19        Real Time: 2703   sec
Analysis Time: 5/17/2013 14:27           Dead Time: 0.12   %

Analysis Quantity: 3.706E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.642E-01      1.362E-01      1.471E-01      4.579E-02
Am-241    #AB    4.345E-04      1.443E-01      1.443E-01      1.188E-01
Bi-212           9.402E-01      3.622E-01      3.654E-01      1.655E-01
Bi-214           5.707E-01      9.956E-02      1.029E-01      3.861E-02
Co-60     #AB   -6.846E-03      2.728E-02      2.728E-02      2.162E-02
Cs-137    #AB    2.208E-03      2.114E-02      2.114E-02      1.717E-02
Eu-152    #AB    1.667E-02      2.847E-02      2.848E-02      5.861E-02
Eu-154    #AB    6.008E-03      7.166E-02      7.166E-02      1.071E-01
K-40             9.729E+00      9.292E-01      1.050E+00      2.311E-01
Pa-234    #AB   -4.499E-03      6.867E-03      6.957E-03      8.353E-02
Pb-212           5.201E-01      8.151E-02      9.217E-02      4.262E-02
Pb-214           5.675E-01      1.013E-01      1.062E-01      4.356E-02
Ra-226           8.048E-01      5.839E-01      5.864E-01      3.891E-01
Th-234    #      9.916E-01      1.240E+00      1.244E+00      9.697E-01
Tl-208           2.210E-01      4.520E-02      4.740E-02      1.747E-02
U-235     #AB    4.867E-02      2.961E-02      2.978E-02      1.306E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.518E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:27:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

Sample description                                             
QC685901, 197691, IDUP                                          

Spectrum Filename: C:\User\SPC\Det2\2_20130517_007.An1

Acquisition information
Start time:                 5/17/2013 13:42:19
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7059E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7059E+02) = 

7.2930E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:27:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/23/2013 13:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-04-06_0502.PBC

4/6/2013 05:02:40

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0915

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.53       26.  62.55   0.84  1.866E-02    63.30   3.750  9.916E-01 Th234 
74.68       81.  21.47   0.86  2.831E-02
77.19      166.  12.06   0.86  3.018E-02
87.38       78.  22.96   0.67  3.676E-02
92.12        5. 389.29   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  6.461E-02 U235  
92.88       27.  73.07   0.87  3.990E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  4.428E-01 Ac228 
93.20       70.  29.62   0.43  3.990E-02    93.35   4.100  1.156E+00 Ac228 
124.32        2. 642.67   0.90  4.845E-02
129.05       49.  35.67   0.46  4.935E-02
163.71        7. 215.10   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  7.199E-02 U235  
186.15       51.  36.27   1.21  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.048E-01 Ra226 
185.72  57.000  5.015E-02 U235  

186.20       56.  30.42   0.97  4.819E-02   185.72  57.000  5.495E-02 U235  
186.21   3.555  8.818E-01 Ra226 

209.31       53.  34.91   0.68  4.603E-02
238.53      368.   7.71   1.08  4.319E-02   238.63  43.600  5.201E-01 Pb212 
241.71       73.  24.22   0.89  4.285E-02   242.00   7.268  6.300E-01 Pb214 
295.12      163.  12.53   1.08  3.814E-02   295.22  18.414  6.069E-01 Pb214 
299.99       32.  32.34   0.29  3.774E-02   300.09   3.180  7.252E-01 Pb212 
338.23      113.  14.83   1.26  3.494E-02   338.32  11.400  7.691E-01 Ac228 
351.81      246.   8.71   0.98  3.405E-02   351.93  35.600  5.343E-01 Pb214 
569.63        3. 289.70   1.32  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.15      162.  10.23   1.41  2.416E-02   583.19  85.000  2.137E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:27:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.39      220.   8.41   1.31  2.345E-02   609.31  45.490  5.373E-01 Bi214 
662.20        2. 478.80   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.80       50.  19.26   1.02  2.078E-02   727.33   6.650  9.734E-01 Bi212 
785.64        5. 165.57   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.52       23.  36.32   0.27  1.851E-02   860.53  12.400  2.707E-01 Tl208 
881.05        6. 119.80   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.13      132.   9.90   1.26  1.779E-02   911.20  26.200  7.621E-01 Ac228 
969.33       51.  20.65   1.65  1.704E-02   968.96  15.900  5.099E-01 Ac228 

1004.70        1. 650.29   1.67  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1112.44        6. 116.58   1.75  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.33       54.  19.85   1.44  1.535E-02  1120.29  14.910  6.325E-01 Bi214 
1172.85        1. 755.46   1.80  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1408.74        3. 180.54   1.95  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.83      496.   4.59   1.84  1.254E-02  1460.82  10.550  9.729E+00 K40   
1621.59        5.  92.34   2.08  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.34       37.  16.96   0.51  1.069E-02  1764.49  15.310  6.101E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.13    74.74       129.        63. 2.225E+03   56.88   0.631  -      s 
308.14    77.25       147.       143. 4.738E+03   31.14   0.786  -        
348.62    87.38       112.        78. 2.133E+03   45.91   0.668  -        
515.17   129.05       108.        49. 9.969E+02   71.33   0.462 AC-228  s 
835.94   209.31       105.        53. 1.143E+03   61.71   0.681 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.30    63.53       116.        26.     0.010   125.10   0.844s
Th-234    367.57    92.12       226.         5.     0.002   778.58   0.874s
U-235     372.49    93.35       179.        27.     0.010   146.15   0.875D
Ac-228    372.49    93.35       144.        70.     0.026    59.25   0.426D
Eu-152    496.25   124.32        73.         2.     0.001  1285.33   0.903s
Pa-234    530.35   132.85       143.       -18.    -0.007   189.18   0.913s
U-235     653.68   163.71       102.         7.     0.002   430.21   0.944s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 14:27:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.59   186.20       117.        56.     0.021    60.84   0.966s
Ra-226    743.36   186.15       112.        51.     0.019    72.54   1.209s
U-235     821.73   205.75       133.        -6.    -0.002   558.28   0.986s
Pb-212    952.73   238.53       163.       362.     0.134    15.42   1.076 
Pb-214    965.45   241.71       104.        73.     0.027    48.44   0.886s
Tl-208   1108.00   277.37        95.        -1.    -0.001  1848.24   1.055s
Pb-214   1178.94   295.12        84.       158.     0.058    25.06   1.083s
Pb-212   1198.44   299.99        40.        32.     0.012    64.68   0.289s
Ac-228   1351.30   338.23        55.       113.     0.042    29.65   1.258s
Eu-152   1376.01   344.41        73.        -9.    -0.003   278.89   1.118s
Pb-214   1405.58   351.81        70.       240.     0.089    17.43   0.975 
Pa-234   2276.60   569.63        36.         3.     0.001   579.40   1.322s
Tl-208   2330.66   583.15        32.       162.     0.060    20.46   1.409s
Bi-214   2435.60   609.39        43.       212.     0.079    16.82   1.309 
Cs-137   2646.87   662.20        26.         2.     0.001   957.61   1.401s
Eu-154   2889.57   722.88        40.        -6.    -0.002   293.87   1.452s
Bi-212   2909.25   727.80        13.        50.     0.018    38.53   1.017s
Bi-212   3140.67   785.64        27.         5.     0.002   331.13   1.503 
Tl-208   3440.27   860.52        13.        23.     0.009    72.65   0.271s
Pa-234   3522.40   881.05        22.         6.     0.002   239.61   1.579s
Ac-228   3642.79   911.13        12.       132.     0.049    19.80   1.265 
Pa-234   3782.28   945.99        30.        -2.    -0.001   653.03   1.630s
Eu-152   3865.57   966.80        46.       -10.    -0.004   208.71   1.644s
Ac-228   3875.69   969.33        30.        51.     0.019    41.30   1.647s
Eu-154   4017.23  1004.70        25.         1.     0.000  1300.58   1.674s
Eu-152   4448.45  1112.44        25.         6.     0.002   233.17   1.753s
Bi-214   4480.06  1120.33        16.        54.     0.020    39.71   1.443 
Co-60    4690.28  1172.85        25.         1.     0.000  1510.92   1.797s
Eu-154   5098.04  1274.69        25.        -2.    -0.001   865.85   1.867s
Co-60    5328.96  1332.36        21.        -3.    -0.001   398.47   1.905s
Eu-152   5634.80  1408.74        11.         3.     0.001   361.09   1.954s
K-40     5843.42  1460.83        24.       476.     0.176     9.18   1.836 
Bi-212   6487.40  1621.59         9.         5.     0.002   184.69   2.084s
Bi-214   7059.34  1764.34         7.        37.     0.014    33.91   0.508s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6424E-01                                      5.12E+12             
911.20 7.621E-01  (  4.579E-02 9.90E+00 2.62E+01 G  
968.96 5.099E-01 -   1.276E-01 2.06E+01 1.59E+01 G  
338.32 7.691E-01 @(  1.168E-01 1.48E+01 1.14E+01 G  

Energy duplication    
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.156E+00 +   4.617E-01 2.96E+01 4.10E+00 XA 

Am-241   I   4.3446E-04                                      1.58E+05             
59.54 4.345E-04 %(  1.188E-01 1.66E+04 3.59E+01 G  

Bi-212   N   9.4019E-01                                      5.12E+12             
727.33 9.734E-01  (  1.655E-01 1.93E+01 6.65E+00 G  
785.37 5.754E-01 -   1.507E+00 1.66E+02 1.11E+00 G  

1620.74 7.941E-01 ?(  1.060E+00 9.23E+01 1.51E+00 G  

Bi-214   N   5.7073E-01                                      5.84E+05             
609.31 5.373E-01  (P 3.861E-02 8.41E+00 4.55E+01 G  

1120.29 6.325E-01  (P 1.113E-01 1.99E+01 1.49E+01 G  
1764.49 6.101E-01  (P 1.019E-01 1.70E+01 1.53E+01 G  

Co-60    T  -6.8463E-03                                      1.93E+03             
1332.49-6.846E-03 ?(  2.162E-02 1.99E+02 1.00E+02 G  
1173.23 1.737E-03 &   2.142E-02 7.55E+02 9.98E+01 G  

Cs-137   I   2.2080E-03                                      1.10E+04             
661.66 2.208E-03 ?(  1.717E-02 4.79E+02 8.50E+01 G  

Eu-152   I   1.6667E-02                                      4.94E+03             
344.28-2.628E-02 ?(  5.861E-02 1.39E+02 2.66E+01 G  
121.78 3.738E-03 +   3.933E-02 6.43E+02 2.84E+01 G  
778.90 3.211E-03 %   1.016E-01 1.93E+03 1.30E+01 G  
964.08-1.055E-01 +   1.726E-01 1.04E+02 1.45E+01 G  

1112.08 8.437E-02 ?(  1.525E-01 1.17E+02 1.34E+01 G  
1408.01 2.789E-02 ?(  7.824E-02 1.81E+02 2.09E+01 G  

Eu-154   I   6.0078E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.071E-01 1.00E+03 1.22E+01 G  
123.07-1.795E-04 %   3.719E-02 1.26E+04 4.04E+01 G  

1274.43-9.277E-03 +   6.510E-02 4.33E+02 3.49E+01 G  
723.30-4.109E-02 +   9.576E-02 1.47E+02 2.00E+01 G  

1004.72 1.010E-02 &(  1.071E-01 6.50E+02 1.79E+01 G  
996.25 0.000E+00 -   2.292E-01 1.00E+03 1.05E+01 G  

K-40     N   9.7287E+00                                      4.57E+11             
1460.82 9.729E+00  (P 2.311E-01 4.59E+00 1.06E+01 G  

Pa-234   N  -4.4986E-03                                      1.63E+12             
131.30-5.530E-02 ?(  8.353E-02 9.46E+01 1.82E+01 G  
569.50 3.549E-02 &   1.660E-01 2.90E+02 9.30E+00 G  
946.00-2.797E-02 +   1.475E-01 3.27E+02 1.35E+01 G  
880.52 8.356E-02  (  1.549E-01 1.20E+02 1.05E+01 G  
883.24-1.851E-03 %   1.845E-01 6.06E+03 9.70E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   5.2012E-01                                      5.12E+12             
238.63 5.201E-01  (P 4.262E-02 7.71E+00 4.36E+01 G  
300.09 7.252E-01 + P 3.307E-01 3.23E+01 3.18E+00 G  

Pb-214   N   5.6745E-01                                      5.84E+05             
351.93 5.343E-01  (P 4.356E-02 8.71E+00 3.56E+01 G  
295.22 6.069E-01 @(P 8.226E-02 1.25E+01 1.84E+01 G  
242.00 6.300E-01  (P 2.064E-01 2.42E+01 7.27E+00 G  

Ra-226   N   8.0484E-01                                      5.84E+05             
186.21 8.048E-01  (  3.891E-01 3.63E+01 3.56E+00 G  

Th-234   N   9.9158E-01                                      1.63E+12             
63.30 9.916E-01  (  9.697E-01 6.25E+01 3.75E+00 G  
92.59 8.649E-02 -   5.514E-01 3.89E+02 4.34E+00 G  

Tl-208   N   2.2097E-01                                      5.12E+12             
583.19 2.137E-01 @(  1.747E-02 1.02E+01 8.50E+01 G  
277.37-1.545E-02 -   2.344E-01 9.24E+02 6.60E+00 G  
860.53 2.707E-01  (  9.886E-02 3.63E+01 1.24E+01 G  

U-235    N   4.8673E-02                                      2.57E+11             
143.77 5.162E-03 %(  1.306E-01 1.54E+03 1.09E+01 G  
205.32-6.845E-02 +   3.114E-01 2.79E+02 5.02E+00 G  
163.36 7.199E-02 ?(  2.510E-01 2.15E+02 5.08E+00 G  
185.72 5.495E-02  (  2.473E-02 3.04E+01 5.70E+01 G  

Energy duplication    
93.35 3.152E-01 *   3.660E-01 7.31E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517_007.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.53       116.        26.     0.010   125.10   9.916E-01   
Th-234      92.12       226.         5.     0.002   778.58   8.649E-02   
U-235       93.35       179.        27.     0.010   146.15   3.152E-01   
Eu-152     124.32        73.         2.     0.001  1285.33   3.738E-03   
Pa-234     132.85       143.       -18.    -0.007   189.18  -5.530E-02   
U-235      163.71       102.         7.     0.002   430.21   7.199E-02   
U-235      186.20       117.        56.     0.021    60.84   5.495E-02   
U-235      205.75       133.        -6.    -0.002   558.28  -6.845E-02   
Eu-152     344.41        73.        -9.    -0.003   278.89  -2.628E-02   
Pa-234     569.63        36.         3.     0.001   579.40   3.549E-02   
Eu-154     722.88        40.        -6.    -0.002   293.87  -4.109E-02   
Pa-234     881.05        22.         6.     0.002   239.61   8.356E-02   
Pa-234     945.99        30.        -2.    -0.001   653.03  -2.797E-02   
Eu-152     966.80        46.       -10.    -0.004   208.71  -1.055E-01   
Eu-154    1004.70        25.         1.     0.000  1300.58   1.010E-02   
Eu-152    1112.44        25.         6.     0.002   233.17   8.437E-02   
Co-60     1172.85        25.         1.     0.000  1510.92   1.737E-03   
Eu-154    1274.69        25.        -2.    -0.001   865.85  -9.277E-03   
Co-60     1332.36        21.        -3.    -0.001   398.47  -6.846E-03   
Eu-152    1408.74        11.         3.     0.001   361.09   2.789E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6424E-01    7.6424E-01   1.3624E-01    1.4706E-01  4.579E-02
Am-241 #A    4.3441E-04    4.3446E-04   1.4427E-01    1.4427E-01  1.188E-01
Bi-212       9.4019E-01    9.4019E-01   3.6225E-01    3.6543E-01  1.655E-01
Bi-214       5.7071E-01    5.7073E-01   9.9563E-02    1.0289E-01  3.861E-02
Co-60  #A   -6.7874E-03   -6.8463E-03   2.7281E-02    2.7282E-02  2.162E-02
Cs-137 #A    2.2046E-03    2.2080E-03   2.1144E-02    2.1144E-02  1.717E-02
Eu-152 #A    1.6611E-02    1.6667E-02   2.8466E-02    2.8482E-02  5.861E-02
Eu-154 #A    5.9760E-03    6.0078E-03   7.1663E-02    7.1664E-02  1.071E-01
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K-40         9.7287E+00    9.7287E+00   9.2923E-01    1.0500E+00  2.311E-01
Pa-234 #A   -4.4986E-03   -4.4986E-03   6.8668E-03    6.9575E-03  8.353E-02
Pb-212       5.2012E-01    5.2012E-01   8.1515E-02    9.2167E-02  4.262E-02
Pb-214       5.6743E-01    5.6745E-01   1.0135E-01    1.0616E-01  4.356E-02
Ra-226       8.0482E-01    8.0484E-01   5.8386E-01    5.8641E-01  3.891E-01
Th-234 #     9.9158E-01    9.9158E-01   1.2404E+00    1.2440E+00  9.697E-01
Tl-208       2.2097E-01    2.2097E-01   4.5202E-02    4.7399E-02  1.747E-02
U-235  #A    4.8673E-02    4.8673E-02   2.9612E-02    2.9777E-02  1.306E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2035.0 keV)     1.412E+01  pCi/g         
Total Decayed Activity (   25.2 to  2035.0 keV) 1.4117190E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        04/24/13 09:21                
Type:            LCS                           Analyzed:        05/17/13 15:49                
Lab ID:          QC685466                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   329.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          197691                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               10.73                0.3827    82.54  54-146  

Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 244801 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533197737008.2                                                  
File          : 4_20130517_008                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC685466                                                         
Matrix        : Soil                                                             
Batch         : 197691                                                           
Time          : 17-MAY-2013 15:49                                                
Sample Amount : 329.15 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.56 %                                                           
Cal           : 17-MAY-2013 07:49:37,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   10.73  83    54-146  .38273        .61572        u    

u=use  

Page 1 of 1                                                                                                           1533197737008.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC685466, 197691, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130517_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 4/24/2013 09:21           Live Time: 2700   sec

Acquisition Time: 5/17/2013 15:49:03        Real Time: 2715   sec
Analysis Time: 5/17/2013 16:34           Dead Time: 0.56   %

Analysis Quantity: 3.292E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      5.649E-01      1.915E-01      1.958E-01      1.484E-01
Am-241    #AB    2.006E-01      4.774E-01      4.776E-01      3.891E-01
Bi-212           1.547E+00      8.537E-01      8.573E-01      4.902E-01
Bi-214           1.073E+01      3.827E-01      6.157E-01      9.095E-02
Co-60     #AB    2.064E-02      2.356E-02      2.358E-02      3.858E-02
Cs-137           9.124E-02      5.852E-02      5.867E-02      3.638E-02
Eu-152    #      4.549E-01      1.278E-01      1.297E-01      1.460E-01
Eu-154    #AB   -3.361E-01      4.675E-01      4.679E-01      3.683E-01
K-40             8.586E+00      1.364E+00      1.430E+00      5.409E-01
Pa-234     AB    3.296E-02      6.057E-02      6.112E-02      2.096E-01
Pb-212           5.293E-01      1.160E-01      1.221E-01      7.521E-02
Pb-214           1.208E+01      3.731E-01      6.769E-01      9.404E-02
Ra-226           1.680E+00      1.422E+00      1.425E+00      1.137E+00
Th-234    #AB    1.955E+00      1.565E+00      1.576E+00      3.032E+00
Tl-208           1.304E-01      6.370E-02      6.424E-02      4.027E-02
U-235            6.534E-01      9.028E-02      9.860E-02      3.683E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.925E+01

Analyst: Chanthachone Alexander

299 of 552



ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:34:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_008.An1               

Sample description                                             
QC685466, 197691, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130517_008.An1

Acquisition information
Start time:                 5/17/2013 15:49:03
Live time:               2700
Real time:               2715
Dead time:                  0.56 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2915E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2915E+02) = 

8.2112E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/24/2013 09:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-04-06_0448.PBC

4/6/2013 04:48:07

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   26 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1076

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.16       26.  51.54   0.00  0.000E+00
59.59       34. 119.01   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.09       50.  81.89   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.282E+00 Th234 
74.73      698.   6.55   0.82  2.749E-02
77.02     1280.   3.91   0.82  2.923E-02
79.54       43.  70.48   0.83  3.106E-02
87.10      428.   9.17   0.83  3.591E-02
89.97      177.  19.31   0.84  3.755E-02
92.76       98.  31.57   0.84  3.903E-02    92.59   4.343  1.756E+00 Th234 

92.59   4.343  1.756E+00 Th234 
93.35   4.100  1.842E+00 Ac228 

93.41        4. 846.30   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  
123.22       39.  97.54   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  6.024E-02 Eu154 
143.62       20. 205.21   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
186.22      688.   7.73   0.86  4.851E-02   185.72  57.000  7.561E-01 U235  

186.21   3.555  1.213E+01 Ra226 
204.62       52.  65.22   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.72      363.   8.91   0.98  4.347E-02   238.63  43.600  5.749E-01 Pb212 
242.10     1248.   3.51   0.98  4.314E-02   242.00   7.268  1.211E+01 Pb214 
258.99      139.  20.27   0.58  4.151E-02
274.62       78.  39.00   0.78  4.007E-02
295.24     2772.   2.19   1.01  3.829E-02   295.22  18.414  1.194E+01 Pb214 
299.72       22. 115.85   1.04  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.36       76.  35.29   1.07  3.500E-02   338.32  11.400  5.819E-01 Ac228 

338.32  11.400  5.819E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.91     4840.   1.54   1.13  3.408E-02   351.93  35.600  1.212E+01 Pb214 
382.04       33.  60.95   0.65  3.220E-02
567.89       16.  95.65   1.28  2.435E-02   569.50   9.300    PBC<MDA Pa234 
579.90       58.  24.05   1.29  2.404E-02
583.16      106.  16.91   1.29  2.394E-02   583.19  85.000  1.524E-01 Tl208 
609.36     3725.   1.78   1.31  2.322E-02   609.31  45.490  1.070E+01 Bi214 
661.26       56.  32.07   0.79  2.192E-02   661.66  84.990  9.123E-02 Cs137 
665.48      123.  16.73   0.70  2.183E-02
727.00       72.  26.62   1.51  2.051E-02   727.33   6.650  1.604E+00 Bi212 
768.45      369.   7.32   1.25  1.974E-02
786.35      126.  16.90   0.58  1.942E-02   785.37   1.110  1.768E+01 Bi212 
860.90       24.  62.64   1.54  1.823E-02   860.53  12.400  3.211E-01 Tl208 
880.82       11.  95.16   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.54        1. 666.22   1.56  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.22       83.  19.66   1.58  1.750E-02   911.20  26.200  5.517E-01 Ac228 

911.20  26.200  5.517E-01 Ac228 
934.00      211.  10.90   1.24  1.720E-02
968.93       50.  30.90   1.63  1.675E-02   968.96  15.900  5.743E-01 Ac228 

968.96  15.900  5.743E-01 Ac228 
1110.26        4. 268.29   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  6.564E-02 Eu152 
1120.37      799.   4.01   1.57  1.507E-02  1120.29  14.910  1.081E+01 Bi214 
1172.49       19.  57.07   1.80  1.456E-02  1173.23  99.850  3.999E-02 Co60  
1274.61        2. 720.74   1.88  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  9.998E-03 Eu154 
1408.14      111.  14.05   1.99  1.266E-02  1408.01  20.850  1.283E+00 Eu152 

1408.01  20.850  1.283E+00 Eu152 
1460.71      366.   7.63   2.04  1.229E-02  1460.82  10.550  8.586E+00 K40   
1622.31        7. 113.27   2.15  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.62      708.   4.02   2.00  1.048E-02  1764.49  15.310  1.334E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.16        96.        26. 0.000E+00  103.09   0.000  -      s 
299.08    74.72       942.       515. 1.874E+04   19.75   0.621  -        
308.24    77.01       836.      1083. 3.703E+04    9.99   0.879  -        
318.29    79.52       383.        25. 7.986E+02  215.57   0.841 TH-227   c
348.18    87.00       720.       434. 1.209E+04   21.78   0.957  -      s 
359.67    89.88       490.       184. 4.913E+03   36.98   0.953  -        
371.08    92.67       369.       104. 2.666E+03   55.80   0.839 TH-234   D

1035.66   258.99       273.       139. 3.348E+03   40.55   0.578 PB-214  s 
1098.15   274.62       314.       108. 2.687E+03   50.39   0.785 PB-214  sM
1527.60   382.04       157.        33. 1.031E+03  121.91   0.646  -      sM
2318.64   579.88        60.        42. 1.768E+03   61.28   0.625 PB-214  sM
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2660.95   665.48        95.       123. 5.653E+03   33.46   0.705 BI-214  sM
3072.78   768.45        97.       369. 1.869E+04   14.64   1.249 BI-214   M
3144.37   786.35       173.        44. 2.251E+03   90.40   0.580 PB-214  sM
3734.98   934.00        81.       211. 1.226E+04   21.79   1.238 BI-214    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.61    59.59       796.        34.     0.013   238.01   0.807 
Th-234    252.61    63.09       813.        50.     0.019   163.78   0.810 
Th-234    371.39    92.81       649.        93.     0.034    80.07   0.839s
U-235     373.57    93.35       461.         4.     0.001  1692.59   0.839D
Ac-228    373.57    93.35       535.       107.     0.040    63.91   0.839D
Eu-154    492.94   123.22       693.        39.     0.014   195.07   0.868s
Pa-234    526.12   131.52       714.       -42.    -0.015   183.75   0.876s
U-235     574.47   143.62       819.        20.     0.007   410.42   0.888s
U-235     652.20   163.06       834.       -30.    -0.011   279.18   0.906s
U-235     742.77   185.72       784.       595.     0.220    14.29   0.928D
Ra-226    744.74   186.21       765.        95.     0.035    84.66   0.859D
U-235     818.31   204.62       557.        52.     0.019   130.45   0.946 
Pb-212    954.59   238.71       405.       328.     0.122    21.63   0.798 
Pb-214    968.09   242.08       468.      1257.     0.466     8.06   1.103 
Tl-208   1104.47   276.20       469.       -41.    -0.015   155.75   1.014s
Pb-214   1180.58   295.24       329.      2769.     1.026     4.38   1.015 
Pb-212   1198.49   299.72       370.        22.     0.008   231.71   1.036s
Ac-228   1352.97   338.36       325.        76.     0.028    70.57   1.071 
Pb-214   1407.14   351.91       259.      4836.     1.791     3.09   1.135 
Pa-234   2270.71   567.89       115.        16.     0.006   191.30   1.282 
Tl-208   2331.69   583.14       134.        87.     0.032    46.64   1.120 
Bi-214   2436.54   609.36       184.      3717.     1.377     3.56   1.311 
Cs-137   2644.10   661.26        91.        56.     0.021    64.14   0.786s
Eu-154   2890.24   722.81       161.       -27.    -0.010   138.66   1.419s
Bi-212   2906.98   727.00        89.        72.     0.027    53.23   1.509s
Eu-152   3114.91   778.99        98.        -7.    -0.003   402.77   1.467s
Bi-212   3143.39   786.11       118.        82.     0.030    43.32   1.473 
Tl-208   3442.57   860.90       100.        24.     0.009   125.28   1.538 
Eu-154   3485.60   871.66       129.       -24.    -0.009   139.09   1.548s
Pa-234   3521.03   880.52        47.        11.     0.004   190.32   1.555D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   3531.91   883.24        48.         1.     0.001  1332.44   1.557D
Ac-228   3643.83   911.22        92.        83.     0.031    39.33   1.581 
Eu-152   3853.47   963.63       119.       -12.    -0.004   273.57   1.626s
Ac-228   3874.70   968.93        96.        50.     0.019    61.80   1.630s
Eu-154   4012.90  1003.48        94.       -12.    -0.004   235.71   1.660s
Eu-152   4440.10  1110.26        67.         4.     0.002   536.58   1.749s
Bi-214   4480.55  1120.37        58.       799.     0.296     8.01   1.574 
Co-60    4689.10  1172.49        49.        19.     0.007   114.15   1.799s
Eu-154   5097.72  1274.61        63.         2.     0.001  1441.48   1.880s
Eu-152   5632.07  1408.14        66.       111.     0.041    28.10   1.985s
K-40     5842.47  1460.71        98.       366.     0.136    15.25   2.035 
Bi-212   6489.30  1622.31        30.         7.     0.003   226.53   2.148 
Bi-214   7058.99  1764.62        22.       704.     0.261     8.05   2.005 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6485E-01                                      5.12E+12             
911.20 5.517E-01  (  1.484E-01 1.97E+01 2.62E+01 G  
968.96 5.743E-01  (  2.602E-01 3.09E+01 1.59E+01 G  
338.32 5.819E-01 ?(  3.200E-01 3.53E+01 1.14E+01 G  

Energy duplication    
93.35 2.023E+00 +   1.015E+00 3.20E+01 4.10E+00 XA 

Am-241   I   2.0057E-01                                      1.58E+05             
59.54 2.006E-01 ?(  3.891E-01 1.19E+02 3.59E+01 G  

Bi-212   N   1.5468E+00                                      5.12E+12             
727.33 1.604E+00  (P 4.902E-01 2.66E+01 6.65E+00 G  
785.37 1.152E+01 + P 3.573E+00 2.17E+01 1.11E+00 G  

1620.74 1.294E+00  (  2.281E+00 1.13E+02 1.51E+00 G  

Bi-214   N   1.0730E+01                                      5.84E+05             
609.31 1.070E+01  (P 9.095E-02 1.78E+00 4.55E+01 G  

1120.29 1.081E+01  (  2.401E-01 4.01E+00 1.49E+01 G  
1764.49 1.334E+01 + P 2.084E-01 4.02E+00 1.53E+01 G  

Co-60    T   2.0638E-02                                      1.93E+03             
1332.49 1.308E-03 %(  3.858E-02 1.80E+03 1.00E+02 G  
1173.23 3.999E-02 ?(  3.443E-02 5.71E+01 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   9.1235E-02                                      1.10E+04             
661.66 9.123E-02  (  3.638E-02 3.21E+01 8.50E+01 G  

Eu-152   I   4.5489E-01                                      4.94E+03             
344.28 2.168E-03 &(  1.460E-01 4.09E+03 2.66E+01 G  
121.78 1.287E-03 %   1.368E-01 6.46E+03 2.84E+01 G  
778.90-8.518E-02 &   2.777E-01 2.01E+02 1.30E+01 G  
964.08-1.443E-01 +   3.175E-01 1.37E+02 1.45E+01 G  

1112.08 6.564E-02 ?(  2.855E-01 2.68E+02 1.34E+01 G  
1408.01 1.283E+00  (  2.188E-01 1.40E+01 2.09E+01 G  

Eu-154   I  -3.3614E-01                                      3.14E+03             
873.18-3.361E-01 &(  3.683E-01 6.95E+01 1.22E+01 G  
123.07 6.024E-02 +   9.548E-02 9.75E+01 4.04E+01 G  

1274.43 9.998E-03 +   1.180E-01 7.21E+02 3.49E+01 G  
723.30-1.996E-01 +   2.190E-01 6.93E+01 2.00E+01 G  

1004.72-1.256E-01 +   2.364E-01 1.18E+02 1.79E+01 G  
996.25-9.611E-03 %   3.938E-01 2.49E+03 1.05E+01 G  

K-40     N   8.5858E+00                                      4.57E+11             
1460.82 8.586E+00  (P 5.409E-01 7.63E+00 1.06E+01 G  

Pa-234   N   3.2961E-02                                      1.63E+12             
131.30-1.405E-01 ?(  2.096E-01 9.19E+01 1.82E+01 G  
569.50 2.203E-01  (  3.354E-01 9.57E+01 9.30E+00 G  
946.00-4.894E-03 &   3.179E-01 3.95E+03 1.35E+01 G  
880.52 1.743E-01  (  2.589E-01 9.52E+01 1.05E+01 G  
883.24 2.584E-02  (  2.815E-01 6.66E+02 9.70E+00 G  

Pb-212   N   5.2927E-01                                      5.12E+12             
238.63 5.266E-01  (P 7.521E-02 1.08E+01 4.36E+01 G  
300.09 5.660E-01 &(P 1.131E+00 1.16E+02 3.18E+00 G  

Pb-214   N   1.2077E+01                                      5.84E+05             
351.93 1.212E+01  (P 9.404E-02 1.54E+00 3.56E+01 G  
295.22 1.194E+01  (P 1.822E-01 2.19E+00 1.84E+01 G  
242.00 1.219E+01  (  4.888E-01 4.03E+00 7.27E+00 G  

Ra-226   N   1.6797E+00                                      5.84E+05             
Derived Ave Activity  

186.21 1.680E+00 }(  1.137E+00 4.23E+01 3.56E+00 G  

Th-234   N   1.9550E+00                                      1.63E+12             
63.30 2.282E+00 ?(  3.032E+00 8.19E+01 3.75E+00 G  
92.59 1.673E+00  (  1.066E+00 4.00E+01 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.3037E-01                                      5.12E+12             
583.19 1.304E-01  (P 4.027E-02 2.33E+01 8.50E+01 G  
277.37-4.700E-01 - P 5.838E-01 7.79E+01 6.60E+00 G  
860.53 3.211E-01 +   3.132E-01 6.26E+01 1.24E+01 G  

U-235    N   6.5343E-01                                      2.57E+11             
143.77 1.096E-01 ?(  3.683E-01 2.05E+02 1.09E+01 G  
205.32 6.782E-01  (  7.122E-01 6.52E+01 5.02E+00 G  
163.36-3.531E-01 +   8.050E-01 1.40E+02 5.08E+00 G  
185.72 6.534E-01 }   7.171E-02 7.15E+00 5.70E+01 G  

Energy duplication    
93.35 4.823E-02 -   6.712E-01 8.46E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.09       813.        50.     0.019   163.78   2.282E+00   
Th-234      92.81       649.        93.     0.034    80.07   1.673E+00   
Ac-228      93.35       535.       107.     0.040    63.91   2.023E+00   
Eu-154     123.22       693.        39.     0.014   195.07   6.024E-02   
Ac-228     338.36       325.        76.     0.028    70.57   5.819E-01   
Eu-154     722.81       161.       -27.    -0.010   138.66  -1.996E-01   
Eu-152     778.99        98.        -7.    -0.003   402.77  -8.518E-02   
Eu-154     871.66       129.       -24.    -0.009   139.09  -3.361E-01   
Ac-228     911.22        92.        83.     0.031    39.33   5.517E-01   
Eu-152     963.63       119.       -12.    -0.004   273.57  -1.443E-01   
Ac-228     968.93        96.        50.     0.019    61.80   5.743E-01   
Eu-154    1003.48        94.       -12.    -0.004   235.71  -1.256E-01   
Eu-152    1110.26        67.         4.     0.002   536.58   6.564E-02   
Co-60     1172.49        49.        19.     0.007   114.15   3.999E-02   
Eu-154    1274.61        63.         2.     0.001  1441.48   9.998E-03   
Eu-152    1408.14        66.       111.     0.041    28.10   1.283E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     5.6485E-01    5.6485E-01   1.9152E-01    1.9583E-01  1.484E-01
Am-241 #A    2.0055E-01    2.0057E-01   4.7738E-01    4.7760E-01  3.891E-01
Bi-212       1.5468E+00    1.5468E+00   8.5367E-01    8.5734E-01  4.902E-01
Bi-214       1.0730E+01    1.0730E+01   3.8273E-01    6.1572E-01  9.095E-02
Co-60  #A    2.0466E-02    2.0638E-02   2.3557E-02    2.3576E-02  3.858E-02
Cs-137       9.1101E-02    9.1235E-02   5.8522E-02    5.8668E-02  3.638E-02
Eu-152 #C    4.5341E-01    4.5489E-01   1.2781E-01    1.2967E-01  1.460E-01
Eu-154 #A   -3.3442E-01   -3.3614E-01   4.6753E-01    4.6786E-01  3.683E-01
K-40         8.5858E+00    8.5858E+00   1.3635E+00    1.4299E+00  5.409E-01
Pa-234  A    3.2961E-02    3.2961E-02   6.0567E-02    6.1118E-02  2.096E-01
Pb-212       5.2927E-01    5.2927E-01   1.1599E-01    1.2215E-01  7.521E-02
Pb-214       1.2077E+01    1.2077E+01   3.7308E-01    6.7687E-01  9.404E-02
Ra-226       1.6796E+00    1.6797E+00   1.4219E+00    1.4252E+00  1.137E+00
Th-234 #A    1.9550E+00    1.9550E+00   1.5653E+00    1.5762E+00  3.032E+00
Tl-208       1.3037E-01    1.3037E-01   6.3699E-02    6.4243E-02  4.027E-02
U-235   C    6.5343E-01    6.5343E-01   9.0278E-02    9.8598E-02  3.683E-01
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:34:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130517_008.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  933.8 to  2035.6 keV)     3.537E+01  pCi/g         
Total Decayed Activity (  933.8 to  2035.6 keV) 3.5370480E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244801                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        04/24/13 09:24                
Lab ID:          QC685465                      Analyzed:        05/17/13 15:47                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.68 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          197691                        Uncert. Units:   pCi/g                         

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.008946 U       0.09669        0.07865           0.9    
Bismuth-212                          0.005162 U       0.2322         0.1904                   
Bismuth-214                         -0.008191 U       0.01553        0.03774                  
Cesium-137                           0.003630 U       0.02128        0.01704           0.07   
Cobalt-60                            0.005660 U       0.02055        0.01579           0.03   
Europium-152                         0.0001641 U      0.03851        0.03170           0.1    
Europium-154                         0.007623 U       0.03215        0.1234            0.2    
Lead-212                             0.01000 U        0.03313        0.02256                  
Lead-214                            -0.01591 U        0.2385         0.03190                  
Potassium-40                        -0.06887 U        0.3332         0.2775                   
Protactinium-234                     0.006566 U       0.08216        0.05530                  
Radium-226 (By Bismuth-214)         -0.008191 U       0.01553        0.03774           0.2    
Thallium-208                         0.002670 U       0.008791       0.01764                  
Thorium-232 (By Actinium-228)        0.001497 U       0.07642        0.06541           0.9    
Thorium-234                         -0.05646 U        0.7466         0.6087                   
Uranium-235                          0.01588 U        0.02852        0.09095           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 244801 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : QC685465                                                       

Seqnum : 1523197718009.2                               Matrix        : Soil                                                           

File   : 3_20130517_009                                Batch         : 197691                       Time      : 17-MAY-2013 15:47     

Cal    : 17-MAY-2013 07:29:53,29-APR-2013 08:26:15     Caldate       : 17-MAY-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.68 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.008946     0.07865  0.9   .096689       .096691       u    
Bismuth-212                     0.005162      0.1904         .23223        .23223        u    
Bismuth-214                     -0.008191     0.03774        .015525       .015529       u    
Cesium-137                      0.003630      0.01704  0.07  .021276       .021277       u    
Cobalt-60                       0.005660      0.01579  0.03  .020546       .020548       u    
Europium-152                    0.0001641     0.03170  0.1   .038513       .038513       u    
Europium-154                    0.007623      0.1234   0.2   .032152       .032155       u    
Lead-212                        0.01000       0.02256        .033132       .03314        u    
Lead-214                        -0.01591      0.03190        .23846        .23847        u    
Potassium-40                    -0.06887      0.2775         .33319        .33321        u    
Protactinium-234                0.006566      0.05530        .082161       .082177       u    
Radium-226 (By Bismuth-214)     -0.008191     0.03774  0.2   .015525       .015529       u    
Thallium-208                    0.002670      0.01764        .0087907      .0087924      u    
Thorium-232 (By Actinium-228)   0.001497      0.06541  0.9   .076423       .076423       u    
Thorium-234                     -0.05646      0.6087         .74658        .7466         u    
Uranium-235                     0.01588       0.09095  0.18  .028515       .028531       u    

u=use  

Page 1 of 1                                                                                                           1523197718009.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC685465, 197691, BLANK 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130517_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 4/24/2013 09:24           Live Time: 2700   sec

Acquisition Time: 5/17/2013 15:47:42        Real Time: 2703   sec
Analysis Time: 5/17/2013 16:32           Dead Time: 0.10   %

Analysis Quantity: 3.187E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.497E-03      7.642E-02      7.642E-02      6.541E-02
Am-241    #AB   -8.946E-03      9.669E-02      9.669E-02      7.865E-02
Bi-212    #AB    5.162E-03      2.322E-01      2.322E-01      1.904E-01
Bi-214    #AB   -8.191E-03      1.552E-02      1.553E-02      3.774E-02
Co-60     #AB    5.660E-03      2.055E-02      2.055E-02      1.579E-02
Cs-137    #AB    3.630E-03      2.128E-02      2.128E-02      1.704E-02
Eu-152    #AB    1.641E-04      3.851E-02      3.851E-02      3.170E-02
Eu-154    #AB    7.623E-03      3.215E-02      3.215E-02      1.234E-01
K-40      #AB   -6.887E-02      3.332E-01      3.332E-01      2.775E-01
Pa-234    #AB    6.566E-03      8.216E-02      8.218E-02      5.530E-02
Pb-212    #AB    1.000E-02      3.313E-02      3.314E-02      2.256E-02
Pb-214    #AB   -1.591E-02      2.385E-01      2.385E-01      3.190E-02
Ra-226    #AB    1.215E-01      2.697E-01      2.698E-01      2.076E-01
Th-234    #AB   -5.646E-02      7.466E-01      7.466E-01      6.087E-01
Tl-208    #AB    2.670E-03      8.791E-03      8.792E-03      1.764E-02
U-235     #AB    1.588E-02      2.851E-02      2.853E-02      9.095E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.804E-01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

Sample description                                             
QC685465, 197691, BLANK                                         

Spectrum Filename: C:\User\SPC\Det3\3_20130517_009.An1

Acquisition information
Start time:                 5/17/2013 15:47:42
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1868E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1868E+02) = 

8.4809E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       4/24/2013 09:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-04-30_0305.PBC

4/30/2013 03:05:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.32    59.30        27.        -1.    -0.001  1080.87   0.843s
Th-234    253.30    63.30        27.        -1.     0.000  1322.31   0.848s
Th-234    362.15    90.53        26.        -3.    -0.001   532.89   0.880s
Ac-228    373.41    93.35        31.        11.     0.004   152.20   0.880D
U-235     373.41    93.35        31.        11.     0.004   152.20   0.880D
Eu-154    492.92   123.26        41.        -5.    -0.002   353.24   0.912s
U-235     578.53   144.68        43.        -1.    -0.001  1369.76   0.935s
U-235     658.43   164.67        28.         5.     0.002   293.43   0.955s
U-235     741.72   185.51        27.         6.     0.002   272.14   0.979s
Ra-226    741.86   185.54        22.         6.     0.002   221.89   0.979s
U-235     821.87   205.56        25.         9.     0.003   179.60   0.999s
Pb-212    952.95   238.36        32.         5.     0.002   125.29   1.033s
Pb-214    966.38   241.72        36.        -6.    -0.002   317.42   1.037s
Tl-208   1097.04   274.41        11.         3.     0.001   329.23   1.073s
Pb-212   1200.63   300.32        24.         1.     0.001   398.43   1.095 
Ac-228   1354.09   338.71        25.        -6.    -0.002   333.80   1.133s
Pb-214   1405.10   351.47        27.        -6.    -0.002   644.90   1.146s
Pa-234   2279.10   570.08        20.        -1.     0.000  1232.08   1.347s
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2441.54   610.71        29.       -10.    -0.004   569.77   1.382s
Cs-137   2648.57   662.48        18.         2.     0.001   586.19   1.426s
Eu-154   2894.00   723.85         7.         1.     0.000   772.87   1.476s
Eu-152   3116.96   779.59        16.        -3.    -0.001   398.45   1.521s
Tl-208   3442.64   861.02        17.        -3.    -0.001   438.59   1.583s
Eu-154   3493.18   873.65        13.        -1.     0.000  1090.93   1.592s
Pa-234   3520.32   880.44        18.        -2.    -0.001   631.28   1.598s
Pa-234   3528.85   882.57        15.         1.     0.000  1251.36   1.600s
Pa-234   3782.61   946.00         7.        -1.     0.000  1337.96   1.645s
Eu-154   4012.65  1003.51         8.         2.     0.001   421.79   1.686s
Bi-214   4482.02  1120.82         7.         4.     0.002   108.09   1.762s
Co-60    4680.35  1170.39         8.        -4.    -0.001   256.91   1.795s
Eu-154   5094.55  1273.89        12.        -4.    -0.001   293.87   1.854s
Co-60    5328.78  1332.42         8.         2.     0.001   363.00   1.886s
K-40     5843.84  1461.10        24.        -3.    -0.001    62.30   1.951s
Bi-212   6484.13  1621.04         7.        -1.     0.000   662.47   2.022s
Bi-214   7055.75  1763.80        12.        -4.    -0.002   611.12   2.076s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.4972E-03                                      5.12E+12             
911.20 1.497E-03 %(P 6.541E-02 1.93E+02 2.62E+01 G  
968.96-1.231E-03 %   1.109E-01 5.48E+03 1.59E+01 G  
338.32-5.187E-02 + P 9.395E-02 1.67E+02 1.14E+01 G  

Energy duplication    
93.35 2.324E-01 ?   2.681E-01 7.61E+01 4.10E+00 XA 

Am-241   I  -8.9455E-03                                      1.58E+05             
59.54-8.946E-03 &(  7.865E-02 5.40E+02 3.59E+01 G  

Bi-212   N   5.1616E-03                                      5.12E+12             
727.33 5.162E-03 %(  1.904E-01 2.25E+03 6.65E+00 G  
785.37-3.457E-02 %   1.217E+00 2.15E+03 1.11E+00 G  

1620.74-2.146E-01 +   1.124E+00 3.31E+02 1.51E+00 G  

Bi-214   N  -8.1913E-03                                      5.84E+05             
609.31-3.002E-02 ?(P 3.774E-02 2.85E+02 4.55E+01 G  

1120.29 5.839E-02 ?(P 8.809E-02 5.40E+01 1.49E+01 G  
1764.49-8.821E-02 + P 1.578E-01 3.06E+02 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   5.6602E-03                                      1.93E+03             
1332.49 5.660E-03 ?(  1.579E-02 1.81E+02 1.00E+02 G  
1173.23-7.713E-03 +   1.485E-02 1.28E+02 9.98E+01 G  

Cs-137   I   3.6296E-03                                      1.10E+04             
661.66 3.630E-03 &(  1.704E-02 2.93E+02 8.50E+01 G  

Eu-152   I   1.6414E-04                                      4.94E+03             
344.28 1.641E-04 %(  3.170E-02 1.17E+04 2.66E+01 G  
121.78-1.386E-03 %   3.440E-02 1.51E+03 2.84E+01 G  
778.90-3.741E-02 +   1.175E-01 1.99E+02 1.30E+01 G  
964.08 0.000E+00 -   1.625E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   3.646E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.806E-02 1.00E+03 2.09E+01 G  

Eu-154   I   7.6227E-03                                      3.14E+03             
873.18-1.397E-02 ?(  1.234E-01 5.45E+02 1.22E+01 G  
123.07-8.933E-03 +   2.519E-02 1.77E+02 4.04E+01 G  

1274.43-2.407E-02 +   5.440E-02 1.47E+02 3.49E+01 G  
723.30 7.973E-03 ?(  4.909E-02 3.86E+02 2.00E+01 G  

1004.72 2.195E-02 &(  7.185E-02 2.11E+02 1.79E+01 G  
996.25 0.000E+00 -   4.309E-02 1.00E+03 1.05E+01 G  

K-40     N  -6.8870E-02                                      4.57E+11             
1460.82-6.887E-02 ?(P 2.775E-01 3.11E+01 1.06E+01 G  

Pa-234   N   6.5658E-03                                      1.63E+12             
131.30 1.325E-03 %(  5.530E-02 2.54E+03 1.82E+01 G  
569.50-1.463E-02 +   1.466E-01 6.16E+02 9.30E+00 G  
946.00-7.820E-03 +   8.447E-02 6.69E+02 1.35E+01 G  
880.52-3.264E-02 +   1.653E-01 3.16E+02 1.05E+01 G  
883.24 1.640E-02 &(  1.666E-01 6.26E+02 9.70E+00 G  

Pb-212   N   9.9995E-03                                      5.12E+12             
238.63 8.066E-03 &(P 2.256E-02 6.26E+01 4.36E+01 G  
300.09 3.652E-02 ?(P 3.082E-01 1.99E+02 3.18E+00 G  

Pb-214   N  -1.5909E-02                                      5.84E+05             
351.93-1.591E-02 ?(P 3.190E-02 3.22E+02 3.56E+01 G  
295.22-1.819E-02 % P 5.088E-02 1.00E+03 1.84E+01 G  
242.00-5.800E-02 + P 1.446E-01 1.59E+02 7.27E+00 G  

Ra-226   N   1.2153E-01                                      5.84E+05             
186.21 1.215E-01 ?(  2.076E-01 1.11E+02 3.56E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -5.6461E-02                                      1.63E+12             
63.30-5.646E-02 ?(  6.087E-01 6.61E+02 3.75E+00 G  
92.59-5.410E-02 &   2.313E-01 2.66E+02 4.34E+00 G  

Tl-208   N   2.6701E-03                                      5.12E+12             
583.19 0.000E+00 ?(  1.764E-02 1.00E+03 8.50E+01 G  
277.37 3.706E-02 &(  9.414E-02 1.65E+02 6.60E+00 G  
860.53-3.843E-02 +   1.335E-01 2.19E+02 1.24E+01 G  

U-235    N   1.5877E-02                                      2.57E+11             
143.77-8.125E-03 &(  9.095E-02 6.85E+02 1.09E+01 G  
205.32 1.192E-01 ?(  1.631E-01 8.98E+01 5.02E+00 G  
163.36 6.871E-02 ?(  1.587E-01 1.47E+02 5.08E+00 G  
185.72 6.678E-03  (  1.424E-02 1.36E+02 5.70E+01 G  

Energy duplication    
93.35 1.654E-01 ?   1.908E-01 7.61E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.30        27.        -1.    -0.001  1080.87  -8.946E-03   
Th-234      63.30        27.        -1.     0.000  1322.31  -5.646E-02   
Th-234      90.53        26.        -3.    -0.001   532.89  -5.410E-02   
Ac-228      93.35        31.        11.     0.004   152.20   2.324E-01   
U-235       93.35        31.        11.     0.004   152.20   1.654E-01   
Eu-154     123.26        41.        -5.    -0.002   353.24  -8.933E-03   
U-235      144.68        43.        -1.    -0.001  1369.76  -8.125E-03   
U-235      164.67        28.         5.     0.002   293.43   6.871E-02   
U-235      185.51        27.         6.     0.002   272.14   6.678E-03   
Ra-226     185.54        22.         6.     0.002   221.89   1.215E-01   
U-235      205.56        25.         9.     0.003   179.60   1.192E-01   
Pb-212     238.36        32.         5.     0.002   125.29   8.066E-03  P
Pb-214     241.72        36.        -6.    -0.002   317.42  -5.800E-02  P
Tl-208     274.41        11.         3.     0.001   329.23   3.706E-02   
Pb-212     300.32        24.         1.     0.001   398.43   3.652E-02  P
Ac-228     338.71        25.        -6.    -0.002   333.80  -5.187E-02  P
Pb-214     351.47        27.        -6.    -0.002   644.90  -1.591E-02  P
Pa-234     570.08        20.        -1.     0.000  1232.08  -1.463E-02   
Bi-214     610.71        29.       -10.    -0.004   569.77  -3.002E-02  P
Cs-137     662.48        18.         2.     0.001   586.19   3.630E-03   
Eu-154     723.85         7.         1.     0.000   772.87   7.973E-03   
Eu-152     779.59        16.        -3.    -0.001   398.45  -3.741E-02   
Tl-208     861.02        17.        -3.    -0.001   438.59  -3.843E-02   
Eu-154     873.65        13.        -1.     0.000  1090.93  -1.397E-02   
Pa-234     880.44        18.        -2.    -0.001   631.28  -3.264E-02   
Pa-234     882.57        15.         1.     0.000  1251.36   1.640E-02   
Pa-234     946.00         7.        -1.     0.000  1337.96  -7.820E-03   
Eu-154    1003.51         8.         2.     0.001   421.79   2.195E-02   
Bi-214    1120.82         7.         4.     0.002   108.09   5.839E-02  P
Co-60     1170.39         8.        -4.    -0.001   256.91  -7.713E-03   
Eu-154    1273.89        12.        -4.    -0.001   293.87  -2.407E-02   
Co-60     1332.42         8.         2.     0.001   363.00   5.660E-03   
K-40      1461.10        24.        -3.    -0.001    62.30  -6.887E-02  P
Bi-212    1621.04         7.        -1.     0.000   662.47  -2.146E-01   
Bi-214    1763.80        12.        -4.    -0.002   611.12  -8.821E-02  P

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  5/17/2013 16:32:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130517_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.4972E-03    1.4972E-03   7.6423E-02    7.6423E-02  6.541E-02
Am-241 #A   -8.9446E-03   -8.9455E-03   9.6689E-02    9.6691E-02  7.865E-02
Bi-212 #A    5.1616E-03    5.1616E-03   2.3223E-01    2.3223E-01  1.904E-01
Bi-214 #A   -8.1910E-03   -8.1913E-03   1.5525E-02    1.5529E-02  3.774E-02
Co-60  #A    5.6130E-03    5.6602E-03   2.0546E-02    2.0548E-02  1.579E-02
Cs-137 #A    3.6242E-03    3.6296E-03   2.1276E-02    2.1277E-02  1.704E-02
Eu-152 #A    1.6360E-04    1.6414E-04   3.8513E-02    3.8513E-02  3.170E-02
Eu-154 #A    7.5837E-03    7.6227E-03   3.2152E-02    3.2155E-02  1.234E-01
K-40   #A   -6.8870E-02   -6.8870E-02   3.3319E-01    3.3321E-01  2.775E-01
Pa-234 #A    6.5658E-03    6.5658E-03   8.2161E-02    8.2177E-02  5.530E-02
Pb-212 #A    9.9995E-03    9.9995E-03   3.3132E-02    3.3140E-02  2.256E-02
Pb-214 #A   -1.5909E-02   -1.5909E-02   2.3846E-01    2.3847E-01  3.190E-02
Ra-226 #A    1.2153E-01    1.2153E-01   2.6967E-01    2.6975E-01  2.076E-01
Th-234 #A   -5.6461E-02   -5.6461E-02   7.4658E-01    7.4660E-01  6.087E-01
Tl-208 #A    2.6701E-03    2.6701E-03   8.7907E-03    8.7924E-03  1.764E-02
U-235  #A    1.5877E-02    1.5877E-02   2.8515E-02    2.8531E-02  9.095E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Initial Calibration Raw Data
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

320 of 552



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

323 of 552



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:25:30

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1367 +0.250266*Channel -5.04184e-008*Channel**2

FWHM (ch) =   3.1164 +0.001032*Channel -3.47086e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.51      121.78   121.88 -0.08%      0.92     0.90    1.89%
977.24      244.70   244.66  0.02%      0.99     1.02   -2.92%

1374.96      344.28   344.15  0.04%      1.12     1.12    0.57%
3114.07      778.90   778.99 -0.01%      1.51     1.50    0.68%
3854.65      964.08   964.08  0.00%      1.64     1.64   -0.27%
5631.83     1408.01  1407.99  0.00%      1.95     1.95   -0.04%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        

334 of 552



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  3
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

344 of 552



Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:00:21

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1208 +0.250260*Channel -5.07875e-008*Channel**2

FWHM (ch) =   3.3267 +0.000806*Channel -2.16977e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.58      121.78   121.88 -0.08%      0.92     0.93   -0.63%
977.33      244.70   244.66  0.02%      1.03     1.03    0.12%

1375.06      344.28   344.15  0.04%      1.11     1.11    0.56%
3114.25      778.90   779.00 -0.01%      1.46     1.45    0.64%
3854.81      964.08   964.07  0.00%      1.58     1.60   -0.93%
5632.09     1408.01  1408.00  0.00%      1.95     1.95    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 5/28/2013  Time: 07:55:12

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0534 +0.250296*Channel -4.86062e-008*Channel**2

FWHM (ch) =   3.1221 +0.000897*Channel -5.89343e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.79      121.78   121.88 -0.08%      0.88     0.89   -1.45%
977.43      244.70   244.65  0.02%      1.02     1.00    1.69%

1375.13      344.28   344.15  0.04%      1.10     1.09    0.74%
3113.93      778.90   778.99 -0.01%      1.41     1.46   -3.64%
3854.46      964.08   964.09 -0.00%      1.67     1.62    2.71%
5631.25     1408.01  1407.99  0.00%      1.99     2.00   -0.32%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:29:53

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0932 +0.250262*Channel -3.80656e-008*Channel**2

FWHM (ch) =   3.1045 +0.001128*Channel -5.5308e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.75  0.02%      0.90     0.91   -1.78%
978.27      244.70   244.69  0.00%      1.05     1.04    0.84%

1376.55      344.28   344.33 -0.02%      1.16     1.14    1.78%
3114.14      778.90   778.89  0.00%      1.49     1.52   -2.16%
3854.85      964.08   964.06  0.00%      1.68     1.66    1.14%
5631.39     1408.01  1408.02 -0.00%      1.92     1.92   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:01:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1137 +0.250265*Channel -3.87324e-008*Channel**2

FWHM (ch) =   3.1846 +0.001040*Channel -3.89731e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.99      121.78   121.75  0.02%      0.89     0.92   -2.96%
978.34      244.70   244.69  0.00%      1.07     1.04    2.86%

1376.62      344.28   344.33 -0.02%      1.14     1.14    0.47%
3114.20      778.90   778.88  0.00%      1.51     1.51   -0.27%
3854.95      964.08   964.07  0.00%      1.64     1.65   -0.64%
5631.49     1408.01  1408.02 -0.00%      1.96     1.95    0.26%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/17/2013  Time: 07:49:37

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1173 +0.250217*Channel -3.09931e-008*Channel**2

FWHM (ch) =   2.9914 +0.000978*Channel -1.74892e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.13      121.78   121.76  0.01%      0.86     0.87   -0.95%
978.77      244.70   244.76 -0.02%      0.98     0.98   -0.47%

1376.40      344.28   344.22  0.02%      1.10     1.08    2.38%
3114.74      778.90   778.94 -0.01%      1.43     1.47   -2.78%
3855.16      964.08   964.05  0.00%      1.65     1.63    1.75%
5631.58     1408.01  1408.02 -0.00%      1.98     1.99   -0.14%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/20/2013  Time: 08:15:48

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1073 +0.250205*Channel -2.92742e-008*Channel**2

FWHM (ch) =   3.0085 +0.000992*Channel -2.20251e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.11      121.78   121.76  0.01%      0.85     0.87   -2.58%
978.76      244.70   244.76 -0.02%      1.00     0.99    0.81%

1376.43      344.28   344.23  0.01%      1.11     1.08    2.39%
3114.77      778.90   778.94 -0.00%      1.47     1.47   -0.30%
3855.21      964.08   964.05  0.00%      1.61     1.63   -0.93%
5631.60     1408.01  1408.02 -0.00%      1.98     1.97    0.34%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/21/2013  Time: 09:15:11

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0853 +0.250229*Channel -3.04242e-008*Channel**2

FWHM (ch) =   2.9646 +0.001086*Channel -3.871e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.77  0.01%      0.85     0.87   -2.25%
978.57      244.70   244.75 -0.02%      1.02     1.00    2.46%

1376.20      344.28   344.22  0.02%      1.10     1.10    0.31%
3114.41      778.90   778.94 -0.00%      1.47     1.49   -1.47%
3854.86      964.08   964.06  0.00%      1.66     1.64    0.73%
5631.10     1408.01  1408.01 -0.00%      1.96     1.96    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 5/28/2013  Time: 08:27:25

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0643 +0.250244*Channel -3.16797e-008*Channel**2

FWHM (ch) =   3.0078 +0.001018*Channel -3.58952e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.77  0.01%      0.86     0.87   -2.00%
978.43      244.70   244.75 -0.02%      1.02     0.99    2.89%

1376.05      344.28   344.22  0.02%      1.08     1.09   -0.49%
3114.19      778.90   778.93 -0.00%      1.44     1.46   -1.60%
3854.62      964.08   964.06  0.00%      1.62     1.60    1.08%
5630.84     1408.01  1408.01 -0.00%      1.90     1.90   -0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

410 of 552



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:14:46
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.51      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.97      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.70      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130517001_QCAsLeft.An1

Acquisition information
Start time:                 5/17/2013 07:14:46
Live time:                600
Real time:                627
Dead time:                  4.31 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0585

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10960.   1.50   1.13  1.774E-02
45.48     5239.   2.13   0.83  1.759E-02
46.81     1519.   7.60   0.83  1.756E-02
121.88    85914.   0.37   0.92  1.556E-02   121.78  28.410  9.968E-01 QA122 
244.67    17761.   0.83   1.02  1.231E-02   244.70   7.550  9.808E-01 Qa245 
295.78     1036.   7.95   1.08  1.099E-02
344.15    50422.   0.47   1.12  9.740E-03   344.28  26.590  9.993E-01 Qa344 
367.55     1726.   4.67   1.19  9.494E-03
411.01     3661.   2.35   1.20  9.042E-03
443.89     4736.   2.09   1.23  8.701E-03
488.76      562.  10.68   1.05  8.234E-03
564.01      636.   8.39   1.32  7.452E-03
566.46      288.  16.91   1.32  7.426E-03
586.41      682.   9.77   1.41  7.219E-03
678.84      566.  11.16   1.39  6.258E-03
688.71      982.   7.35   1.40  6.156E-03
719.30      409.  13.29   1.18  5.838E-03
778.99    13318.   1.00   1.51  5.218E-03   778.90  12.970  1.010E+00 Qa779 
867.46     3924.   2.41   1.42  4.894E-03
919.44      433.  12.17   1.30  4.703E-03
925.89      252.  19.74   1.22  4.680E-03
964.08    12654.   1.02   1.64  4.540E-03   964.08  14.500  9.863E-01 Qa964 

1005.08      644.   7.54   1.68  4.432E-03
1085.93     8254.   1.18   1.73  4.219E-03
1089.90     1353.   4.30   1.74  4.209E-03
1112.03    11132.   1.10   1.69  4.150E-03
1212.96     1082.   4.27   1.87  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.07     1113.   3.46   1.81  3.658E-03
1407.96    13933.   0.87   1.96  3.372E-03  1408.01  20.850  1.017E+00 Qa1408
1457.60      346.   5.94   1.63  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.21    39.98      5933.     10960. 6.179E+05    3.00   1.131  -      s 
181.18    45.45      3588.      5239. 2.978E+05    4.25   0.826  -       D
186.51    46.79      5899.      1519. 8.652E+04   15.20   0.828  -       D

1181.60   295.78      1852.      1036. 9.426E+04   15.90   1.080  -        
1468.53   367.55      1447.      1726. 1.818E+05    9.34   1.190  -      s 
1642.31   411.01      1205.      3661. 4.048E+05    4.70   1.200  -        
1773.76   443.89      1438.      4736. 5.443E+05    4.17   1.232  -        
1953.20   488.76      1049.       562. 6.828E+04   21.36   1.048  -        
2254.12   564.02      1106.       636. 8.538E+04   16.78   1.317  -       D
2263.90   566.46      1038.       288. 3.872E+04   33.82   1.319  -       D
2343.70   586.41      1175.       682. 9.450E+04   19.54   1.413  -      s 
2713.42   678.84      1040.       566. 9.051E+04   22.32   1.391  -        
2752.90   688.71      1175.       982. 1.595E+05   14.71   1.402  -        
2875.28   719.30       880.       409. 7.012E+04   26.59   1.179  -      s 
3468.01   867.46      1263.      3924. 8.019E+05    4.83   1.420  -        
3676.01   919.44       670.       433. 9.206E+04   24.34   1.298  -        
3701.82   925.89       635.       252. 5.385E+04   39.48   1.216  -      s 
4018.73  1005.08       451.       644. 1.454E+05   15.07   1.685  -        
4342.35  1085.87       610.      8254. 1.956E+06    2.36   1.734  -       D
4358.26  1089.84      1019.      1353. 3.216E+05    8.61   1.737  -       D
4446.83  1112.03       796.     11132. 2.682E+06    2.21   1.688  -        
4850.85  1212.96       310.      1082. 2.786E+05    8.54   1.871  -        
5195.65  1299.07        96.      1113. 3.043E+05    6.93   1.813  -        
5830.51  1457.60        16.       346. 1.069E+05   11.87   1.629  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.51   121.88      5138.     85918.   143.197     0.74   0.921 
Qa-245    977.24   244.66      2764.     17512.    29.186     1.82   0.995 
Qa-344   1374.96   344.15      1855.     50422.    84.037     0.95   1.125 
Qa-779   3114.04   778.99      1140.     13318.    22.197     1.99   1.509 
Qa-964   3854.64   964.08       887.     12654.    21.089     2.03   1.640 
Qa-1408  5631.68  1407.96       168.     13933.    23.222     1.75   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9682E-01                                      4.94E+03             
121.78 9.968E-01  (  1.938E-03 3.70E-01 2.84E+01 G  

Qa-245       9.6699E-01                                      4.94E+03             
244.70 9.670E-01  (  6.765E-03 9.12E-01 7.55E+00 G  

Qa-344       9.9934E-01                                      4.94E+03             
344.28 9.993E-01  (  1.989E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0097E+00                                      4.94E+03             
778.90 1.010E+00  (  5.963E-03 9.97E-01 1.30E+01 G  

Qa-964       9.8631E-01                                      4.94E+03             
964.08 9.863E-01  (  5.410E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0170E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.202E-03 8.74E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7511E-01    9.9682E-01   7.3676E-03    1.1404E-01  1.938E-03
Qa-245       8.4893E-01    9.6699E-01   1.7646E-02    1.1180E-01  6.765E-03
Qa-344       8.7733E-01    9.9934E-01   9.4566E-03    1.1448E-01  1.989E-03
Qa-779       8.8646E-01    1.0097E+00   2.0144E-02    1.1702E-01  5.963E-03
Qa-964       8.6589E-01    9.8631E-01   2.0060E-02    1.1437E-01  5.410E-03
Qa-1408      8.9281E-01    1.0170E+00   1.7772E-02    1.1745E-01  2.202E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.247E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 5.9761763E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:49:35
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.50    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.92      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.47      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.50      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.90   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.96      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 07:49:35
Live time:                600
Real time:                628
Dead time:                  4.44 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.04     9364.   1.49   0.86  1.774E-02
45.51     5614.   2.00   0.87  1.759E-02
46.86     1602.   7.26   0.87  1.756E-02
121.88    85101.   0.37   0.92  1.556E-02   121.78  28.410  9.877E-01 QA122 
244.66    17603.   0.89   1.03  1.231E-02   244.70   7.550  9.725E-01 Qa245 
295.86      947.   7.89   1.32  1.099E-02
344.15    50154.   0.47   1.11  9.740E-03   344.28  26.590  9.944E-01 Qa344 
367.53     1731.   4.62   1.25  9.494E-03
411.02     3677.   2.40   1.12  9.042E-03
443.89     4780.   1.84   1.25  8.701E-03
488.62      584.  10.16   1.17  8.236E-03
563.93      428.  14.45   1.16  7.453E-03
586.27      577.  10.40   1.43  7.221E-03
678.68      591.  10.30   1.44  6.260E-03
688.81     1042.   6.23   1.41  6.154E-03
719.39      471.  10.49   1.33  5.837E-03
778.99    13119.   1.02   1.46  5.218E-03   778.90  12.970  9.950E-01 Qa779 
810.55      391.  12.88   1.83  5.102E-03
867.44     3936.   2.22   1.51  4.894E-03
919.28      449.  12.88   1.40  4.704E-03
926.14      278.  17.82   1.05  4.679E-03
964.05    12704.   1.00   1.59  4.540E-03   964.08  14.500  9.906E-01 Qa964 

1005.09      721.   7.42   1.53  4.432E-03
1085.90     7911.   1.23   1.69  4.219E-03
1089.92     1389.   3.77   1.70  4.209E-03
1112.04    10582.   1.13   1.67  4.150E-03
1212.96     1059.   4.94   1.84  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1109.   3.65   1.79  3.658E-03
1407.97    13583.   0.89   1.96  3.372E-03  1408.01  20.850  9.918E-01 Qa1408
1457.53      336.   6.15   1.37  3.241E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.28    39.98      5872.     10561. 5.955E+05    3.08   1.111  -      s 
181.28    45.45      3605.      5505. 3.130E+05    4.10   0.869  -       D
186.66    46.79      5927.      1644. 9.364E+04   14.14   0.870  -       D

1182.01   295.86      1654.       947. 8.618E+04   15.78   1.316  -      s 
1468.57   367.53      1410.      1731. 1.823E+05    9.23   1.249  -      s 
1642.45   411.02      1294.      3677. 4.067E+05    4.81   1.117  -        
1773.88   443.89      1009.      4780. 5.494E+05    3.67   1.246  -        
1952.75   488.62      1015.       584. 7.096E+04   20.32   1.173  -        
2253.93   563.93      1260.       428. 5.747E+04   28.90   1.158  -        
2343.27   586.27      1043.       577. 7.990E+04   20.81   1.434  -        
2712.93   678.68       975.       591. 9.448E+04   20.60   1.437  -        
2753.45   688.81       992.      1042. 1.693E+05   12.47   1.412  -        
2875.77   719.39       729.       471. 8.065E+04   20.99   1.330  -        
3240.49   810.55       739.       391. 7.662E+04   25.76   1.832  -      s 
3468.13   867.44      1097.      3936. 8.043E+05    4.45   1.514  -        
3675.57   919.28       783.       449. 9.545E+04   25.77   1.404  -        
3703.03   926.14       638.       278. 5.933E+04   35.65   1.049  -      s 
4018.97  1005.09       498.       721. 1.626E+05   14.85   1.535  -      s 
4342.44  1085.83       785.      7911. 1.875E+06    2.46   1.695  -       D
4358.52  1089.84       675.      1389. 3.300E+05    7.54   1.698  -       D
4447.07  1112.04       788.     10582. 2.550E+06    2.25   1.673  -      s 
4851.09  1212.96       389.      1059. 2.725E+05    9.88   1.836  -        
5195.98  1299.10       132.      1109. 3.032E+05    7.30   1.794  -        
5830.47  1457.53        20.       336. 1.035E+05   12.29   1.367  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.58   121.88      4896.     85101.   141.835     0.74   0.924 
Qa-245    977.33   244.66      2496.     17603.    29.339     1.77   1.030 
Qa-344   1375.06   344.15      1832.     50154.    83.589     0.95   1.115 
Qa-779   3114.20   778.99      1229.     13119.    21.865     2.03   1.465 
Qa-964   3854.74   964.05       851.     12704.    21.173     2.01   1.588 
Qa-1408  5631.99  1407.97       196.     13583.    22.638     1.78   1.956 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8775E-01                                      4.94E+03             
121.78 9.877E-01  (  1.892E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7248E-01                                      4.94E+03             
244.70 9.725E-01  (  6.430E-03 8.86E-01 7.55E+00 G  

Qa-344       9.9444E-01                                      4.94E+03             
344.28 9.944E-01  (  1.978E-03 4.74E-01 2.66E+01 G  

Qa-779       9.9503E-01                                      4.94E+03             
778.90 9.950E-01  (  6.196E-03 1.02E+00 1.30E+01 G  

Qa-964       9.9064E-01                                      4.94E+03             
964.08 9.906E-01  (  5.301E-03 1.00E+00 1.45E+01 G  

Qa-1408      9.9183E-01                                      4.94E+03             
1408.01 9.918E-01  (  2.382E-03 8.88E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

422 of 552



ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:00:39
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130520001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6678E-01    9.8775E-01   7.3151E-03    1.1300E-01  1.892E-03
Qa-245       8.5338E-01    9.7248E-01   1.7238E-02    1.1235E-01  6.430E-03
Qa-344       8.7265E-01    9.9444E-01   9.4317E-03    1.1392E-01  1.978E-03
Qa-779       8.7318E-01    9.9503E-01   2.0233E-02    1.1538E-01  6.196E-03
Qa-964       8.6932E-01    9.9064E-01   1.9899E-02    1.1483E-01  5.301E-03
Qa-1408      8.7037E-01    9.9183E-01   1.7624E-02    1.1459E-01  2.382E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.206E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 5.9321723E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130528001_QCAsLeft                                                        
Acquired: 5/28/2013 07:44:26
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.88      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.93      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.42      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5631.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      2.00      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.08      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130528001_QCAsLeft.An1

Acquisition information
Start time:                 5/28/2013 07:44:26
Live time:                600
Real time:                627
Dead time:                  4.36 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/28/2013 07:55:12
Zero offset:           0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.861E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.24keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0610

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.02    10706.   1.50   1.10  1.774E-02
45.52     5370.   2.05   0.82  1.759E-02
46.79     1647.   7.34   0.82  1.755E-02
121.88    85259.   0.37   0.88  1.556E-02   121.78  28.410  9.907E-01 QA122 
244.66    17582.   0.83   1.00  1.231E-02   244.70   7.550  9.724E-01 Qa245 
295.81      991.   7.58   1.06  1.099E-02
344.15    50057.   0.47   1.10  9.739E-03   344.28  26.590  9.936E-01 Qa344 
367.59     1750.   4.69   1.12  9.494E-03
411.03     3568.   2.37   1.18  9.042E-03
443.90     4799.   1.87   1.16  8.700E-03
488.76      555.   8.79   1.21  8.238E-03
563.96      630.   8.17   1.28  7.452E-03
586.29      601.   9.96   1.49  7.220E-03
678.69      516.   9.08   1.38  6.259E-03
688.79     1023.   7.39   1.38  6.155E-03
719.57      289.  19.11   1.18  5.835E-03
778.99    13402.   1.02   1.41  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.50      352.  15.61   0.90  5.102E-03
867.42     3901.   2.40   1.57  4.894E-03
919.16      362.  14.83   1.46  4.704E-03
926.41      229.  17.70   1.30  4.678E-03
964.07    12681.   1.02   1.67  4.540E-03   964.08  14.500  9.900E-01 Qa964 

1005.34      624.   8.38   1.70  4.431E-03
1085.91     8110.   1.19   1.73  4.219E-03
1089.80     1346.   4.57   1.73  4.209E-03
1112.02    10790.   1.13   1.75  4.150E-03
1123.12      206.  16.58   1.13  4.121E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.92     1002.   5.47   1.84  3.885E-03
1299.14     1201.   3.39   1.94  3.658E-03
1407.96    13668.   0.88   2.00  3.372E-03  1408.01  20.850  9.992E-01 Qa1408
1457.40      355.   5.31   1.88  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.67    40.02      5618.     10706. 6.037E+05    3.00   1.103  -      s 
181.65    45.56      3389.      5370. 3.053E+05    4.10   0.822  -       D
186.72    46.83      6494.      1647. 9.385E+04   14.69   0.823  -       D

1181.88   295.81      1663.       991. 9.017E+04   15.17   1.056  -      s 
1468.84   367.59      1422.      1750. 1.844E+05    9.37   1.116  -      s 
1642.50   411.03      1159.      3568. 3.946E+05    4.74   1.176  -        
1773.91   443.90      1063.      4799. 5.516E+05    3.75   1.157  -        
1953.25   488.44       910.       555. 6.731E+04   17.58   1.214  -       D
2253.95   563.99      1010.       630. 8.456E+04   16.34   1.279  -       D
2343.26   586.29      1028.       601. 8.325E+04   19.91   1.491  -      s 
2712.93   678.73       799.       556. 8.880E+04   19.02   1.182  -        
2753.17   688.79      1235.      1023. 1.662E+05   14.78   1.381  -        
2876.28   719.57       954.       289. 4.957E+04   38.23   1.176  -        
3240.01   810.50       861.       352. 6.899E+04   31.23   0.902  -      s 
3467.68   867.42      1238.      3901. 7.971E+05    4.79   1.574  -        
3674.70   919.16       722.       362. 7.706E+04   29.67   1.461  -        
3703.71   926.41       506.       229. 4.900E+04   35.40   1.300  -        
4019.53  1005.34       528.       624. 1.408E+05   16.76   1.695  -        
4341.94  1085.85       581.      8110. 1.922E+06    2.37   1.726  -       D
4357.51  1089.74      1216.      1346. 3.198E+05    9.13   1.729  -       D
4446.46  1112.02       820.     10790. 2.600E+06    2.27   1.755  -        
4490.87  1123.12       320.       206. 4.998E+04   33.15   1.135  -      s 
4850.30  1212.92       436.      1002. 2.580E+05   10.94   1.839  -        
5195.43  1299.14       114.      1201. 3.283E+05    6.78   1.943  -        
5829.08  1457.40         0.       355. 1.095E+05   10.61   1.877  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

428 of 552



ORTEC g v - i (1087) Env32  G53W4.26  5/28/2013 07:55:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130528001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.79   121.88      4921.     85259.   142.098     0.74   0.878 
Qa-245    977.43   244.65      2866.     17735.    29.558     1.83   1.016 
Qa-344   1375.13   344.15      1879.     50057.    83.429     0.95   1.095 
Qa-779   3113.94   778.99      1314.     13402.    22.336     2.05   1.415 
Qa-964   3854.40   964.07       889.     12681.    21.135     2.04   1.671 
Qa-1408  5631.11  1407.96       138.     13668.    22.780     1.76   1.996 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9070E-01                                      4.94E+03             
121.78 9.907E-01  (  1.899E-03 3.70E-01 2.84E+01 G  

Qa-245       9.8085E-01                                      4.94E+03             
244.70 9.808E-01  (  6.899E-03 9.15E-01 7.55E+00 G  

Qa-344       9.9364E-01                                      4.94E+03             
344.28 9.936E-01  (  2.005E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0176E+00                                      4.94E+03             
778.90 1.018E+00  (  6.414E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8997E-01                                      4.94E+03             
964.08 9.900E-01  (  5.423E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.9916E-01                                      4.94E+03             
1408.01 9.992E-01  (  2.001E-03 8.79E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

429 of 552



ORTEC g v - i (1087) Env32  G53W4.26  5/28/2013 07:55:29
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130528001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6840E-01    9.9070E-01   7.3317E-03    1.1334E-01  1.899E-03
Qa-245       8.5976E-01    9.8085E-01   1.7949E-02    1.1341E-01  6.899E-03
Qa-344       8.7098E-01    9.9364E-01   9.4006E-03    1.1383E-01  2.005E-03
Qa-779       8.9200E-01    1.0176E+00   2.0818E-02    1.1803E-01  6.414E-03
Qa-964       8.6776E-01    9.8997E-01   2.0166E-02    1.1480E-01  5.423E-03
Qa-1408      8.7581E-01    9.9916E-01   1.7569E-02    1.1541E-01  2.001E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.235E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9719472E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

433 of 552



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:18:58
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.49      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.49      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.35      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130517001_QCAsLeft.An1

Acquisition information
Start time:                 5/17/2013 07:18:58
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0220

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.79     8080.   1.90   1.17  1.673E-02
45.31     4159.   2.51   0.83  1.660E-02
46.68     1140.   9.64   0.83  1.656E-02
121.75    81340.   0.38   0.90  1.472E-02   121.78  28.410  9.980E-01 QA122 
244.69    17042.   0.94   1.05  1.171E-02   244.70   7.550  9.893E-01 Qa245 
295.99      922.   7.00   0.88  1.046E-02
344.33    48133.   0.49   1.16  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.72     1648.   5.08   1.27  9.054E-03
411.07     3514.   2.58   1.20  8.628E-03
443.90     4546.   2.03   1.23  8.305E-03
488.57      561.  11.06   1.20  7.867E-03
563.70      486.  11.62   1.34  7.129E-03
586.18      609.   9.88   1.37  6.908E-03
678.55      578.  10.02   1.26  6.000E-03
688.62      965.   7.92   1.52  5.901E-03
778.88    12738.   1.06   1.49  5.015E-03   778.90  12.970  1.005E+00 Qa779 
810.39      349.  16.96   1.22  4.899E-03
867.41     3559.   2.05   1.59  4.690E-03
919.32      392.  12.94   1.56  4.500E-03
926.57      248.  14.06   1.02  4.473E-03
964.05    12069.   1.04   1.68  4.336E-03   964.08  14.500  9.850E-01 Qa964 

1005.41      720.   6.97   1.76  4.236E-03
1085.83     7848.   1.21   1.74  4.043E-03
1089.91     1313.   4.17   1.74  4.033E-03
1111.96    10608.   1.10   1.69  3.980E-03
1212.71     1066.   5.49   1.75  3.737E-03
1249.68      169.  14.28   1.84  3.648E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1099.   3.80   2.08  3.529E-03
1407.99    13322.   0.90   1.93  3.267E-03  1408.01  20.850  1.003E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.79      5971.      8080. 4.829E+05    3.80   1.174  -      s 
181.42    45.26      3389.      4159. 2.506E+05    5.03   0.828  -       D
186.92    46.63      5476.      1140. 6.884E+04   19.29   0.829  -       D

1183.30   295.99      1300.       922. 8.820E+04   14.01   0.885  -        
1470.05   367.72      1532.      1648. 1.821E+05   10.16   1.272  -      s 
1643.33   411.07      1308.      3514. 4.073E+05    5.16   1.196  -        
1774.58   443.90      1191.      4546. 5.473E+05    4.05   1.230  -        
1953.18   488.57      1063.       561. 7.137E+04   22.12   1.200  -        
2253.58   563.70      1040.       486. 6.818E+04   23.24   1.339  -        
2343.46   586.18      1037.       609. 8.810E+04   19.76   1.369  -        
2712.87   678.55       897.       578. 9.638E+04   20.04   1.255  -        
2753.14   688.62      1282.       965. 1.635E+05   15.84   1.523  -        
3240.13   810.39       929.       349. 7.128E+04   33.92   1.223  -        
3468.07   867.37      1510.      3700. 7.890E+05    5.62   1.464  -        
3675.85   919.32       660.       392. 8.709E+04   25.87   1.560  -        
3704.85   926.57       373.       248. 5.549E+04   28.12   1.015  -      s 
4020.25  1005.41       450.       720. 1.700E+05   13.94   1.763  -        
4342.03  1085.76       619.      7848. 1.941E+06    2.43   1.740  -       D
4358.35  1089.84       845.      1313. 3.255E+05    8.35   1.742  -       D
4446.55  1111.96       662.     10608. 2.665E+06    2.20   1.690  -        
4849.72  1212.71       463.      1066. 2.852E+05   10.99   1.752  -        
4997.68  1249.55       206.       169. 4.628E+04   28.56   1.840  -       D
5195.59  1299.14       137.      1099. 3.114E+05    7.60   2.078  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.90   121.75      5067.     81340.   135.566     0.76   0.895 
Qa-245    978.27   244.69      2850.     17042.    28.403     1.88   1.048 
Qa-344   1376.55   344.33      2085.     48133.    80.222     0.98   1.160 
Qa-779   3114.10   778.88      1300.     12738.    21.230     2.13   1.491 
Qa-964   3854.80   964.05       871.     12069.    20.115     2.08   1.680 
Qa-1408  5631.25  1407.99       189.     13322.    22.203     1.80   1.934 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9796E-01                                      4.94E+03             
121.78 9.980E-01  (  2.035E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8929E-01                                      4.94E+03             
244.70 9.893E-01  (  7.221E-03 9.39E-01 7.55E+00 G  

Qa-344       1.0004E+00                                      4.94E+03             
344.28 1.000E+00  (  2.211E-03 4.89E-01 2.66E+01 G  

Qa-779       1.0049E+00                                      4.94E+03             
778.90 1.005E+00  (  6.628E-03 1.06E+00 1.30E+01 G  

Qa-964       9.8501E-01                                      4.94E+03             
964.08 9.850E-01  (  5.613E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0035E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.413E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7611E-01    9.9796E-01   7.6042E-03    1.1418E-01  2.035E-03
Qa-245       8.6850E-01    9.8929E-01   1.8573E-02    1.1446E-01  7.221E-03
Qa-344       8.7829E-01    1.0004E+00   9.7870E-03    1.1463E-01  2.211E-03
Qa-779       8.8222E-01    1.0049E+00   2.1361E-02    1.1670E-01  6.628E-03
Qa-964       8.6475E-01    9.8501E-01   2.0528E-02    1.1431E-01  5.613E-03
Qa-1408      8.8097E-01    1.0035E+00   1.8054E-02    1.1598E-01  2.413E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1299.0 to  2035.5 keV)     5.251E+00  uCi           
Total Decayed Activity ( 1299.0 to  2035.5 keV) 5.9811020E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 07:50:48
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.10      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.54      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.96      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 07:50:48
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0227

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.79     7780.   2.05   1.10  1.673E-02
45.30     4368.   2.41   0.84  1.660E-02
46.74     1201.   9.45   0.85  1.656E-02
121.75    81392.   0.38   0.89  1.472E-02   121.78  28.410  9.990E-01 QA122 
244.69    16918.   0.95   1.07  1.171E-02   244.70   7.550  9.825E-01 Qa245 
296.00      979.   7.52   1.04  1.046E-02
344.34    47939.   0.47   1.14  9.283E-03   344.28  26.590  9.968E-01 Qa344 
367.74     1555.   4.63   1.12  9.053E-03
411.07     3525.   2.39   1.24  8.628E-03
443.92     4602.   1.91   1.19  8.305E-03
488.64      630.   8.45   1.41  7.866E-03
563.94      596.   8.64   1.33  7.127E-03
586.28      485.  12.66   1.21  6.907E-03
674.75      223.  18.39   1.43  6.038E-03
678.58      514.   8.90   1.43  6.001E-03
688.58     1028.   7.82   1.44  5.902E-03
778.88    12866.   1.02   1.51  5.015E-03   778.90  12.970  1.015E+00 Qa779 
810.44      428.  13.81   1.34  4.899E-03
867.36     3736.   2.43   1.61  4.690E-03
919.39      419.  11.90   1.47  4.499E-03
926.11      345.  13.87   1.48  4.475E-03
964.04    12113.   1.02   1.65  4.336E-03   964.08  14.500  9.890E-01 Qa964 

1004.97      623.   7.59   1.82  4.237E-03
1085.84     7910.   1.20   1.74  4.043E-03
1089.90     1270.   4.44   1.74  4.033E-03
1111.97    10535.   1.11   1.75  3.980E-03
1212.86     1079.   5.58   1.78  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.41      154.  15.48   0.84  3.589E-03
1299.14     1062.   3.92   1.91  3.529E-03
1407.98    13036.   0.90   1.96  3.267E-03  1408.01  20.850  9.823E-01 Qa1408
1457.62      313.   5.95   1.64  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.47    39.79      6504.      7780. 4.650E+05    4.09   1.098  -      s 
181.48    45.24      3353.      4368. 2.632E+05    4.82   0.844  -       D
187.24    46.68      5841.      1201. 7.250E+04   18.91   0.845  -       D

1183.42   296.00      1586.       979. 9.362E+04   15.04   1.036  -      s 
1470.21   367.74      1208.      1555. 1.718E+05    9.26   1.115  -      s 
1643.43   411.07      1147.      3525. 4.086E+05    4.77   1.236  -        
1774.75   443.92      1038.      4602. 5.541E+05    3.82   1.194  -        
1953.53   488.64       814.       630. 8.005E+04   16.89   1.411  -        
2254.62   563.88      1027.       596. 8.363E+04   17.27   1.334  -       D
2343.96   586.28      1096.       485. 7.022E+04   25.33   1.206  -        
2712.78   678.51      1017.       511. 8.522E+04   24.32   1.306  -        
2753.04   688.58      1327.      1028. 1.742E+05   15.64   1.437  -        
3240.42   810.44       878.       428. 8.747E+04   27.61   1.336  -        
3468.09   867.36      1184.      3736. 7.965E+05    4.86   1.612  -        
3676.21   919.39       610.       419. 9.321E+04   23.81   1.466  -        
3703.10   926.11       571.       345. 7.705E+04   27.74   1.475  -        
4018.57  1004.97       447.       623. 1.470E+05   15.17   1.818  -        
4342.16  1085.79       527.      7910. 1.957E+06    2.39   1.741  -       D
4358.40  1089.85       952.      1270. 3.148E+05    8.87   1.744  -       D
4446.70  1111.97       655.     10535. 2.647E+06    2.23   1.754  -        
4850.42  1212.86       482.      1079. 2.889E+05   11.17   1.777  -        
5096.72  1274.41       126.       154. 4.305E+04   30.96   0.836  -      s 
5195.69  1299.14       153.      1062. 3.009E+05    7.84   1.912  -        
5830.04  1457.62         9.       313. 9.954E+04   11.90   1.644  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

449 of 552



ORTEC g v - i (1087) Env32  G53W4.26  5/20/2013 08:01:59
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130520001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.99   121.75      5081.     81392.   135.654     0.76   0.895 
Qa-245    978.34   244.69      2906.     16918.    28.196     1.90   1.073 
Qa-344   1376.61   344.33      1657.     47886.    79.811     0.96   1.142 
Qa-779   3114.17   778.88      1128.     12866.    21.443     2.04   1.509 
Qa-964   3854.85   964.04       752.     12113.    20.188     2.05   1.648 
Qa-1408  5631.33  1407.98       158.     13036.    21.726     1.81   1.964 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9903E-01                                      4.94E+03             
121.78 9.990E-01  (  2.038E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8249E-01                                      4.94E+03             
244.70 9.825E-01  (  7.295E-03 9.52E-01 7.55E+00 G  

Qa-344       9.9573E-01                                      4.94E+03             
344.28 9.957E-01  (  1.972E-03 4.82E-01 2.66E+01 G  

Qa-779       1.0154E+00                                      4.94E+03             
778.90 1.015E+00  (  6.177E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8901E-01                                      4.94E+03             
964.08 9.890E-01  (  5.218E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8234E-01                                      4.94E+03             
1408.01 9.823E-01  (  2.210E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7668E-01    9.9903E-01   7.6110E-03    1.1431E-01  2.038E-03
Qa-245       8.6216E-01    9.8249E-01   1.8702E-02    1.1371E-01  7.295E-03
Qa-344       8.7379E-01    9.9573E-01   9.5910E-03    1.1408E-01  1.972E-03
Qa-779       8.9107E-01    1.0154E+00   2.0674E-02    1.1775E-01  6.177E-03
Qa-964       8.6789E-01    9.8901E-01   2.0231E-02    1.1471E-01  5.218E-03
Qa-1408      8.6203E-01    9.8234E-01   1.7763E-02    1.1355E-01  2.210E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.5 keV)     5.234E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.5 keV) 5.9640150E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130517001_QCAsLeft                                                        
Acquired: 5/17/2013 07:37:47
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.62      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130517001_QCAsLeft.An1

Acquisition information
Start time:                 5/17/2013 07:37:47
Live time:                600
Real time:                683
Dead time:                 12.11 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0299

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.71     8622.   1.92   1.11  1.739E-02
45.24     4450.   2.38   0.79  1.723E-02
46.61     1283.   8.96   0.79  1.718E-02
121.76    82702.   0.38   0.86  1.492E-02   121.78  28.410  1.001E+00 QA122 
244.76    16695.   0.85   0.98  1.122E-02   244.70   7.550  1.012E+00 Qa245 
295.96      982.   7.46   1.06  1.013E-02
344.22    47230.   0.49   1.10  9.109E-03   344.28  26.590  1.001E+00 Qa344 
367.61     1555.   5.05   1.08  8.883E-03
411.07     3410.   2.43   1.19  8.463E-03
443.93     4517.   2.02   1.13  8.146E-03
488.63      591.   9.54   1.23  7.715E-03
564.03      619.   8.01   1.28  6.989E-03
586.33      591.  10.65   1.31  6.773E-03
678.61      547.   8.58   1.38  5.884E-03
688.74      981.   8.13   1.31  5.785E-03
719.26      388.  15.49   1.33  5.491E-03
778.94    12515.   1.06   1.43  4.916E-03   778.90  12.970  1.007E+00 Qa779 
810.59      341.  17.21   1.48  4.794E-03
867.39     3850.   2.33   1.52  4.575E-03
919.43      347.  14.57   1.20  4.374E-03
964.05    11770.   1.08   1.66  4.202E-03   964.08  14.500  9.912E-01 Qa964 

1005.29      615.   8.01   1.46  4.107E-03
1085.87     7795.   1.21   1.73  3.922E-03
1089.78     1359.   4.45   1.73  3.913E-03
1112.04    10196.   1.14   1.67  3.862E-03
1212.96     1048.   5.02   1.77  3.630E-03
1299.21     1099.   3.72   1.73  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.01    13009.   0.91   1.99  3.182E-03  1408.01  20.850  1.006E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.15    39.71      7216.      8622. 4.958E+05    3.84   1.108  -      s 
181.28    45.20      3388.      4450. 2.583E+05    4.76   0.793  -       D
186.75    46.57      5967.      1283. 7.465E+04   17.92   0.794  -       D

1183.45   295.96      1566.       982. 9.693E+04   14.92   1.057  -      s 
1469.90   367.61      1396.      1555. 1.751E+05   10.10   1.083  -      s 
1643.65   411.07      1119.      3410. 4.029E+05    4.87   1.194  -        
1775.02   443.93      1199.      4517. 5.545E+05    4.05   1.132  -        
1953.76   488.63       923.       591. 7.655E+04   19.08   1.229  -        
2255.25   563.97       923.       619. 8.863E+04   16.03   1.278  -       D
2344.45   586.33      1124.       591. 8.726E+04   21.30   1.315  -        
2713.25   678.55       949.       561. 9.532E+04   21.11   1.225  -        
2753.96   688.74      1311.       981. 1.695E+05   16.26   1.309  -        
2876.05   719.26      1005.       388. 7.059E+04   30.98   1.327  -        
3241.34   810.59       938.       341. 7.105E+04   34.43   1.477  -        
3468.49   867.39      1100.      3850. 8.415E+05    4.66   1.516  -        
3676.66   919.43       691.       347. 7.938E+04   29.13   1.201  -      s 
4020.15  1005.29       464.       615. 1.497E+05   16.01   1.463  -        
4342.53  1085.84       578.      7795. 1.988E+06    2.43   1.727  -       D
4358.15  1089.74      1146.      1359. 3.472E+05    8.89   1.730  -       D
4447.21  1112.04       756.     10196. 2.640E+06    2.29   1.669  -        
4851.02  1212.96       374.      1048. 2.886E+05   10.05   1.770  -        
5196.16  1299.21       122.      1099. 3.202E+05    7.44   1.732  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.13   121.76      5757.     82702.   137.837     0.76   0.859 
Qa-245    978.77   244.76      2650.     16672.    27.788     1.87   0.979 
Qa-344   1376.40   344.22      2017.     47230.    78.716     0.98   1.103 
Qa-779   3114.72   778.94      1263.     12515.    20.858     2.12   1.429 
Qa-964   3855.15   964.05       979.     11770.    19.616     2.17   1.656 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.55  1408.01       158.     13009.    21.681     1.81   1.986 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0012E+00                                      4.94E+03             
121.78 1.001E+00  (  2.140E-03 3.81E-01 2.84E+01 G  

Qa-245       1.0102E+00                                      4.94E+03             
244.70 1.010E+00  (  7.268E-03 9.36E-01 7.55E+00 G  

Qa-344       1.0007E+00                                      4.94E+03             
344.28 1.001E+00  (  2.217E-03 4.91E-01 2.66E+01 G  

Qa-779       1.0072E+00                                      4.94E+03             
778.90 1.007E+00  (  6.664E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9124E-01                                      4.94E+03             
964.08 9.912E-01  (  6.140E-03 1.08E+00 1.45E+01 G  

Qa-1408      1.0062E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.268E-03 9.05E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7892E-01    1.0012E+00   7.6331E-03    1.1455E-01  2.140E-03
Qa-245       8.8685E-01    1.0102E+00   1.8913E-02    1.1687E-01  7.268E-03
Qa-344       8.7850E-01    1.0007E+00   9.8184E-03    1.1466E-01  2.217E-03
Qa-779       8.8419E-01    1.0072E+00   2.1333E-02    1.1694E-01  6.664E-03
Qa-964       8.7021E-01    9.9124E-01   2.1488E-02    1.1519E-01  6.140E-03
Qa-1408      8.8334E-01    1.0062E+00   1.8215E-02    1.1631E-01  2.268E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.282E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0166049E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

458 of 552



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130520001_QCAsLeft                                                        
Acquired: 5/20/2013 08:04:01
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.76      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.98      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130520001_QCAsLeft.An1

Acquisition information
Start time:                 5/20/2013 08:04:01
Live time:                600
Real time:                682
Dead time:                 12.00 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0285

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8535.   1.94   1.07  1.739E-02
45.24     4482.   2.37   0.80  1.723E-02
46.60     1200.   9.51   0.80  1.719E-02
121.76    83204.   0.38   0.85  1.492E-02   121.78  28.410  1.008E+00 QA122 
244.76    16695.   0.94   1.00  1.122E-02   244.70   7.550  1.012E+00 Qa245 
295.93      900.   8.54   1.18  1.013E-02
344.23    46687.   0.47   1.08  9.109E-03   344.28  26.590  9.896E-01 Qa344 
367.58     1618.   4.74   1.05  8.883E-03
411.06     3432.   2.07   1.15  8.463E-03
443.89     4561.   2.00   1.21  8.147E-03
488.71      599.  10.41   1.01  7.715E-03
564.03      619.   7.87   1.28  6.989E-03
566.75      254.  18.24   1.29  6.962E-03
586.26      594.   8.96   1.21  6.774E-03
678.71      495.  12.33   1.57  5.882E-03
688.71     1071.   7.38   1.38  5.786E-03
719.24      344.  16.78   1.21  5.491E-03
778.93    12472.   1.06   1.47  4.916E-03   778.90  12.970  1.004E+00 Qa779 
867.40     3807.   2.40   1.56  4.575E-03
926.12      264.  17.30   0.73  4.348E-03
964.05    12150.   1.04   1.61  4.202E-03   964.08  14.500  1.024E+00 Qa964 

1005.13      596.   7.62   1.91  4.107E-03
1085.88     7811.   1.20   1.72  3.922E-03
1089.77     1256.   4.67   1.73  3.913E-03
1112.07    10126.   1.17   1.77  3.862E-03
1213.02     1045.   4.65   1.79  3.630E-03
1249.85      176.  16.36   0.56  3.545E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.12     1042.   4.00   1.66  3.432E-03
1408.00    13083.   0.90   1.98  3.182E-03  1408.01  20.850  1.012E+00 Qa1408
1457.58      299.   6.55   1.54  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.70      7282.      8535. 4.908E+05    3.88   1.072  -      s 
181.26    45.20      3424.      4482. 2.602E+05    4.75   0.798  -       D
186.70    46.56      5914.      1200. 6.985E+04   19.02   0.799  -       D

1183.34   295.93      1723.       900. 8.880E+04   17.07   1.178  -      s 
1469.78   367.58      1331.      1618. 1.821E+05    9.48   1.053  -      s 
1643.65   411.06      1279.      3458. 4.086E+05    5.11   1.135  -        
1774.91   443.89      1188.      4561. 5.599E+05    4.01   1.208  -        
1954.13   488.71      1058.       599. 7.759E+04   20.81   1.013  -        
2255.31   563.99       875.       619. 8.854E+04   15.73   1.284  -       D
2266.16   566.70       948.       254. 3.651E+04   36.49   1.286  -       D
2344.20   586.26       861.       594. 8.772E+04   17.91   1.207  -        
2713.90   678.71      1010.       495. 8.419E+04   24.65   1.566  -        
2753.92   688.71      1296.      1071. 1.851E+05   14.77   1.379  -        
2876.02   719.24       964.       344. 6.266E+04   33.55   1.209  -        
3468.60   867.40      1187.      3807. 8.322E+05    4.79   1.563  -        
3703.46   926.12       588.       264. 6.072E+04   34.61   0.726  -      s 
4019.55  1005.13       432.       596. 1.451E+05   15.25   1.913  -        
4342.58  1085.84       499.      7811. 1.992E+06    2.40   1.724  -       D
4358.17  1089.74      1095.      1256. 3.211E+05    9.34   1.728  -       D
4447.38  1112.07       828.     10126. 2.622E+06    2.35   1.773  -        
4851.27  1213.02       347.      1045. 2.879E+05    9.31   1.785  -        
4998.65  1249.85       192.       176. 4.965E+04   32.71   0.563  -      s 
5195.80  1299.12       154.      1042. 3.036E+05    7.99   1.659  -        
5829.95  1457.58        16.       299. 9.734E+04   13.10   1.539  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.11   121.76      5728.     83204.   138.673     0.76   0.850 
Qa-245    978.76   244.76      2755.     16695.    27.825     1.88   0.998 
Qa-344   1376.43   344.23      1899.     46710.    77.851     0.98   1.110 
Qa-779   3114.75   778.93      1243.     12472.    20.787     2.13   1.470 
Qa-964   3855.22   964.05       898.     12150.    20.251     2.08   1.611 
Qa-1408  5631.53  1408.00       160.     13083.    21.805     1.80   1.983 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0076E+00                                      4.94E+03             
121.78 1.008E+00  (  2.136E-03 3.80E-01 2.84E+01 G  

Qa-245       1.0120E+00                                      4.94E+03             
244.70 1.012E+00  (  7.413E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9010E-01                                      4.94E+03             
344.28 9.901E-01  (  2.152E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0041E+00                                      4.94E+03             
778.90 1.004E+00  (  6.614E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0237E+00                                      4.94E+03             
964.08 1.024E+00  (  5.882E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0124E+00                                      4.94E+03             
1408.01 1.012E+00  (  2.281E-03 9.01E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8425E-01    1.0076E+00   7.6524E-03    1.1529E-01  2.136E-03
Qa-245       8.8804E-01    1.0120E+00   1.9047E-02    1.1709E-01  7.413E-03
Qa-344       8.6884E-01    9.9010E-01   9.7399E-03    1.1345E-01  2.152E-03
Qa-779       8.8114E-01    1.0041E+00   2.1343E-02    1.1660E-01  6.614E-03
Qa-964       8.9835E-01    1.0237E+00   2.1322E-02    1.1880E-01  5.882E-03
Qa-1408      8.8840E-01    1.0124E+00   1.8235E-02    1.1701E-01  2.281E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.309E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0499406E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130521001_QCAsLeft                                                        
Acquired: 5/21/2013 09:03:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.85      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.41      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.52      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130521001_QCAsLeft.An1

Acquisition information
Start time:                 5/21/2013 09:03:24
Live time:                600
Real time:                681
Dead time:                 11.95 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/21/2013 09:15:11
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.042E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0265

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.73     1366.   6.65   2.13  1.766E-02
39.72     8588.   1.98   1.14  1.739E-02
45.26     4445.   2.34   0.79  1.723E-02
46.67     1296.   8.66   0.79  1.718E-02
121.77    81740.   0.38   0.85  1.492E-02   121.78  28.410  9.901E-01 QA122 
244.75    16186.   0.94   1.02  1.122E-02   244.70   7.550  9.812E-01 Qa245 
295.85     1014.   6.91   1.20  1.013E-02
344.22    46599.   0.49   1.10  9.109E-03   344.28  26.590  9.879E-01 Qa344 
367.65     1639.   5.07   1.15  8.882E-03
411.08     3478.   2.59   1.12  8.463E-03
443.92     4405.   1.98   1.13  8.147E-03
488.62      600.   9.38   1.19  7.715E-03
564.08      569.  12.42   1.03  6.988E-03
586.21      519.  11.40   1.36  6.774E-03
678.75      504.  11.54   1.27  5.882E-03
688.67      875.   6.98   1.46  5.786E-03
719.43      349.  12.87   1.44  5.490E-03
778.93    12244.   1.11   1.47  4.916E-03   778.90  12.970  9.859E-01 Qa779 
867.42     3733.   2.52   1.60  4.574E-03
919.35      283.  17.33   1.31  4.374E-03
964.05    11972.   1.06   1.66  4.202E-03   964.08  14.500  1.009E+00 Qa964 

1005.15      621.   8.58   1.84  4.107E-03
1085.86     7682.   1.22   1.74  3.922E-03
1089.94     1345.   4.20   1.74  3.913E-03
1112.05    10010.   1.14   1.79  3.862E-03
1212.88     1007.   5.57   1.90  3.630E-03
1299.06     1104.   3.59   1.84  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.00    12724.   0.93   1.97  3.182E-03  1408.01  20.850  9.848E-01 Qa1408
1457.70      333.   6.10   1.83  3.067E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.14    30.73      3282.      1366. 7.732E+04   13.31   2.129  -      s 
159.07    39.72      7500.      8588. 4.938E+05    3.95   1.137  -      s 
181.24    45.23      3322.      4307. 2.501E+05    4.86   0.791  -       D
186.86    46.64      5686.      1258. 7.324E+04   17.86   0.792  -       D

1182.81   295.85      1445.      1014. 1.001E+05   13.83   1.201  -        
1469.84   367.65      1505.      1639. 1.845E+05   10.14   1.151  -      s 
1643.50   411.08      1325.      3478. 4.110E+05    5.18   1.124  -        
1774.77   443.92      1076.      4405. 5.407E+05    3.97   1.126  -        
1953.51   488.62       918.       600. 7.777E+04   18.77   1.189  -        
2255.20   564.08      1384.       569. 8.146E+04   24.84   1.030  -        
2343.70   586.21      1030.       519. 7.664E+04   22.81   1.364  -        
2713.75   678.75       928.       504. 8.565E+04   23.08   1.267  -        
2753.42   688.67       920.       875. 1.513E+05   13.95   1.457  -        
2876.25   719.38       957.       415. 7.559E+04   28.42   1.054  -      s 
3468.33   867.42      1287.      3733. 8.161E+05    5.05   1.604  -        
3676.03   919.35       662.       283. 6.465E+04   34.66   1.313  -        
4019.23  1005.15       539.       621. 1.511E+05   17.15   1.835  -        
4342.11  1085.84       527.      7682. 1.959E+06    2.43   1.738  -       D
4358.43  1089.91       921.      1345. 3.437E+05    8.40   1.741  -       D
4446.87  1112.05       707.     10010. 2.592E+06    2.29   1.789  -        
4850.27  1212.88       418.      1007. 2.774E+05   11.13   1.897  -      s 
5195.10  1299.06       112.      1104. 3.217E+05    7.19   1.844  -        
5829.94  1457.70        16.       333. 1.086E+05   12.21   1.830  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.77      5786.     81740.   136.232     0.77   0.853 
Qa-245    978.57   244.75      2516.     16186.    26.976     1.88   1.024 
Qa-344   1376.20   344.22      1976.     46599.    77.666     0.99   1.101 
Qa-779   3114.40   778.93      1465.     12244.    20.406     2.22   1.473 
Qa-964   3854.82   964.05       914.     11972.    19.952     2.12   1.658 
Qa-1408  5631.06  1408.00       216.     12724.    21.207     1.85   1.966 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9006E-01                                      4.94E+03             
121.78 9.901E-01  (  2.147E-03 3.84E-01 2.84E+01 G  

Qa-245       9.8124E-01                                      4.94E+03             
244.70 9.812E-01  (  7.086E-03 9.42E-01 7.55E+00 G  

Qa-344       9.8789E-01                                      4.94E+03             
344.28 9.879E-01  (  2.196E-03 4.95E-01 2.66E+01 G  

Qa-779       9.8589E-01                                      4.94E+03             
778.90 9.859E-01  (  7.182E-03 1.11E+00 1.30E+01 G  

Qa-964       1.0088E+00                                      4.94E+03             
964.08 1.009E+00  (  5.934E-03 1.06E+00 1.45E+01 G  

Qa-1408      9.8477E-01                                      4.94E+03             
1408.01 9.848E-01  (  2.648E-03 9.26E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6869E-01    9.9006E-01   7.6036E-03    1.1328E-01  2.147E-03
Qa-245       8.6095E-01    9.8124E-01   1.8481E-02    1.1354E-01  7.086E-03
Qa-344       8.6678E-01    9.8789E-01   9.7720E-03    1.1320E-01  2.196E-03
Qa-779       8.6502E-01    9.8589E-01   2.1930E-02    1.1467E-01  7.182E-03
Qa-964       8.8513E-01    1.0088E+00   2.1373E-02    1.1713E-01  5.934E-03
Qa-1408      8.6405E-01    9.8477E-01   1.8241E-02    1.1390E-01  2.648E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.8 keV)     5.211E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.8 keV) 5.9386597E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130528001_QCAsLeft                                                        
Acquired: 5/28/2013 08:15:32
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.69      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.44      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5630.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.90      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.38      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130528001_QCAsLeft.An1

Acquisition information
Start time:                 5/28/2013 08:15:32
Live time:                600
Real time:                681
Dead time:                 11.87 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/28/2013 08:27:25
Zero offset:          -0.064 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.168E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.96keV )
Stop channel:            8144 (  2035.82keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0290

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.71     8448.   1.95   1.15  1.739E-02
45.25     4317.   2.41   0.80  1.722E-02
46.60     1106.  10.05   0.80  1.718E-02
121.77    81908.   0.38   0.86  1.492E-02   121.78  28.410  9.931E-01 QA122 
244.75    16282.   0.94   1.02  1.122E-02   244.70   7.550  9.881E-01 Qa245 
295.89      829.   8.61   0.98  1.013E-02
344.22    46749.   0.49   1.08  9.109E-03   344.28  26.590  9.920E-01 Qa344 
367.52     1661.   4.27   1.14  8.883E-03
411.05     3277.   2.51   1.14  8.464E-03
443.94     4524.   2.01   1.25  8.146E-03
488.55      545.  10.57   1.17  7.716E-03
564.12      640.  10.72   1.49  6.987E-03
586.32      551.  11.21   1.05  6.773E-03
674.60      278.  15.04   1.37  5.921E-03
678.68      523.   8.57   1.38  5.882E-03
688.56      968.   6.96   1.29  5.787E-03
719.37      347.  15.23   1.51  5.490E-03
778.94    12305.   1.05   1.44  4.916E-03   778.90  12.970  9.918E-01 Qa779 
810.42      351.  14.93   1.38  4.794E-03
867.41     3546.   2.69   1.60  4.574E-03
964.04    11879.   1.05   1.62  4.202E-03   964.08  14.500  1.002E+00 Qa964 

1005.26      596.   8.70   1.96  4.107E-03
1085.88     7678.   1.22   1.69  3.922E-03
1089.83     1349.   4.10   1.69  3.913E-03
1112.04    10083.   1.17   1.62  3.862E-03
1212.92      991.   5.65   1.58  3.630E-03
1299.16     1032.   3.93   1.67  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.00    12730.   0.92   1.90  3.182E-03  1408.01  20.850  9.862E-01 Qa1408
1457.59      353.   5.84   1.31  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.95    39.71      7154.      8448. 4.858E+05    3.89   1.146  -      s 
181.10    45.24      3264.      4317. 2.506E+05    4.82   0.799  -       D
186.49    46.59      5624.      1106. 6.437E+04   20.10   0.800  -       D

1182.84   295.89      1583.       829. 8.185E+04   17.23   0.984  -        
1469.17   367.52      1126.      1661. 1.870E+05    8.55   1.140  -      s 
1643.19   411.05      1134.      3277. 3.872E+05    5.03   1.144  -        
1774.67   443.94      1179.      4524. 5.553E+05    4.03   1.251  -        
1953.03   488.55       958.       545. 7.068E+04   21.14   1.175  -        
2255.17   564.12      1310.       640. 9.154E+04   21.44   1.492  -      s 
2343.95   586.32      1088.       551. 8.135E+04   22.42   1.051  -        
2697.24   674.67       731.       281. 4.746E+04   33.80   1.256  -        
2713.58   678.76       975.       545. 9.263E+04   22.52   1.057  -        
2752.78   688.56      1051.       968. 1.672E+05   13.93   1.295  -        
2875.97   719.37       873.       347. 6.321E+04   30.45   1.515  -        
3240.10   810.42       798.       351. 7.321E+04   29.85   1.384  -        
3468.03   867.41      1352.      3546. 7.753E+05    5.38   1.598  -        
4019.42  1005.26       512.       596. 1.452E+05   17.40   1.956  -        
4341.95  1085.84       544.      7678. 1.958E+06    2.44   1.688  -       D
4357.74  1089.79       853.      1349. 3.447E+05    8.20   1.691  -       D
4446.60  1112.04       814.     10083. 2.611E+06    2.34   1.621  -        
4850.20  1212.92       437.       991. 2.731E+05   11.29   1.577  -        
5195.23  1299.16       139.      1032. 3.006E+05    7.86   1.672  -        
5829.22  1457.59        13.       353. 1.150E+05   11.67   1.310  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.77      5529.     81908.   136.513     0.76   0.857 
Qa-245    978.43   244.75      2565.     16282.    27.137     1.88   1.023 
Qa-344   1376.05   344.22      1918.     46749.    77.914     0.98   1.081 
Qa-779   3114.21   778.94      1131.     12305.    20.508     2.10   1.436 
Qa-964   3854.55   964.04       823.     11879.    19.799     2.10   1.621 
Qa-1408  5630.79  1408.00       189.     12730.    21.217     1.84   1.904 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9308E-01                                      4.94E+03             
121.78 9.931E-01  (  2.101E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8805E-01                                      4.94E+03             
244.70 9.881E-01  (  7.161E-03 9.41E-01 7.55E+00 G  

Qa-344       9.9202E-01                                      4.94E+03             
344.28 9.920E-01  (  2.166E-03 4.92E-01 2.66E+01 G  

Qa-779       9.9179E-01                                      4.94E+03             
778.90 9.918E-01  (  6.316E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0020E+00                                      4.94E+03             
964.08 1.002E+00  (  5.637E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.8617E-01                                      4.94E+03             
1408.01 9.862E-01  (  2.481E-03 9.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7048E-01    9.9308E-01   7.5888E-03    1.1363E-01  2.101E-03
Qa-245       8.6607E-01    9.8805E-01   1.8591E-02    1.1432E-01  7.161E-03
Qa-344       8.6955E-01    9.9202E-01   9.7602E-03    1.1367E-01  2.166E-03
Qa-779       8.6935E-01    9.9179E-01   2.0842E-02    1.1513E-01  6.316E-03
Qa-964       8.7830E-01    1.0020E+00   2.1002E-02    1.1630E-01  5.637E-03
Qa-1408      8.6443E-01    9.8617E-01   1.8143E-02    1.1404E-01  2.481E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.8 keV)     5.218E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.8 keV) 5.9531116E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130517002_BG                                                              
Acquired: 5/17/2013 07:36:23
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130517002_BG.An1

Acquisition information
Start time:                 5/17/2013 07:36:23
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:25:30
Zero offset:           0.137 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.042E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.16keV )
Stop channel:            8144 (  2034.96keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    1.5381E+00
Bi-212  <    1.7578E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.2373E+00
Pb-214  <    1.9566E+00
Ra-226  <    2.0855E+01
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00

483 of 552



ORTEC g v - i (1087) Env32  G53W4.26  5/17/2013 07:46:31
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130517002_BG.An1             

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130520003_BG                                                              
Acquired: 5/20/2013 08:32:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.04      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130520003_BG.An1

Acquisition information
Start time:                 5/20/2013 08:32:22
Live time:                600
Real time:                601
Dead time:                  0.15 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:00:21
Zero offset:           0.121 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.079E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.15keV )
Stop channel:            8144 (  2034.87keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
124.18       13.  32.35   0.57  1.550E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

495.78   124.18         2.        13. 8.514E+02   64.71   0.573  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    3.4160E+01
Pa-234  <    3.9408E+00
Pb-212  <    7.1437E-01
Pb-214  <    3.3888E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.9 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130528002_BG                                                              
Acquired: 5/28/2013 07:57:07
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.10      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130528002_BG.An1

Acquisition information
Start time:                 5/28/2013 07:57:07
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               5/28/2013 07:55:12
Zero offset:           0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.861E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.24keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.1180E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    9.2611E+00
K-40    <    2.7892E+01
Pa-234  <    1.9704E+00
Pb-212  <    1.5974E+00
Pb-214  <    2.5259E+00
Ra-226  <    1.9308E+01
Th-234  <    6.0496E+00
Tl-208  <    8.9086E-01
U-235   <    6.2678E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130517003_BG                                                              
Acquired: 5/17/2013 08:22:36
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130517003_BG.An1

Acquisition information
Start time:                 5/17/2013 08:22:36
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:29:53
Zero offset:          -0.093 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.807E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.6678E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.0305E+01
Pa-234  <    1.4728E+00
Pb-212  <    2.1249E+00
Pb-214  <    1.6752E+00
Ra-226  <    1.6625E+01
Th-234  <    9.0658E+00
Tl-208  <    6.5858E-01
U-235   <    2.5030E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130520002_BG                                                              
Acquired: 5/20/2013 08:04:20
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.89      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130520002_BG.An1

Acquisition information
Start time:                 5/20/2013 08:04:20
Live time:                600
Real time:                601
Dead time:                  0.12 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:01:42
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.873E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.47keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
139.62        6.  45.81   0.41  1.428E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

558.41   139.62         1.         6. 4.271E+02   91.63   0.408  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.6277E+00
Am-241  <    1.4880E+00
Bi-212  <    1.0577E+01
Bi-214  <    2.5557E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.7247E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    2.0829E+00
Pb-212  <    1.9876E+00
Pb-214  <    2.9015E+00
Ra-226  <    8.3127E+00
Th-234  <    1.4334E+01
Tl-208  <    6.5858E-01
U-235   <    5.0061E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130517002_BG                                                              
Acquired: 5/17/2013 08:21:27
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.92      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130517002_BG.An1

Acquisition information
Start time:                 5/17/2013 08:21:27
Live time:                600
Real time:                601
Dead time:                  0.25 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/17/2013 07:49:37
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.099E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    2.0833E+01
Pa-234  <    1.4582E+00
Pb-212  <    7.8135E-01
Pb-214  <    1.2075E+00
Ra-226  <    2.2269E+01
Th-234  <    6.2080E+00
Tl-208  <    9.4968E-01
U-235   <    7.4694E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130520002_BG                                                              
Acquired: 5/20/2013 08:35:34
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.10      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130520002_BG.An1

Acquisition information
Start time:                 5/20/2013 08:35:34
Live time:                600
Real time:                602
Dead time:                  0.32 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/20/2013 08:15:48
Zero offset:          -0.107 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.927E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130520002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.8685E+01
Bi-214  <    2.6060E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    3.5718E+00
Pb-212  <    2.3441E+00
Pb-214  <    1.7077E+00
Ra-226  <    2.7915E+01
Th-234  <    1.2416E+01
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130521002_BG                                                              
Acquired: 5/21/2013 09:16:57
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.94      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130521002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130521002_BG.An1

Acquisition information
Start time:                 5/21/2013 09:16:57
Live time:                600
Real time:                601
Dead time:                  0.20 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/21/2013 09:15:11
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.042E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.76keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    1.1150E+00
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    4.3746E+00
Pb-212  <    1.9139E+00
Pb-214  <    2.7001E+00
Ra-226  <    2.5250E+01
Th-234  <    1.0753E+01
Tl-208  <    6.7152E-01
U-235   <    3.5211E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130528002_BG                                                              
Acquired: 5/28/2013 08:32:59
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Andrew Alexander    Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130528002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130528002_BG.An1

Acquisition information
Start time:                 5/28/2013 08:32:59
Live time:                600
Real time:                601
Dead time:                  0.18 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               5/28/2013 08:27:25
Zero offset:          -0.064 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.168E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.96keV )
Stop channel:            8144 (  2035.82keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.8272E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    3.1917E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.7010E+01
Pa-234  <    1.4582E+00
Pb-212  <    7.8135E-01
Pb-214  <    1.2075E+00
Ra-226  <    2.2269E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513197714

Instrument : HPGE02                           Begun : 05/17/13 07:14             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:14 1.0 1          
002  2_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 07:36 1.0            
003  2_20130517_003  MSS     244858-020           Soil   197726 05/17/13 08:20 1.0            
004  2_20130517_004  IDUP    QC686663             Soil   197726 05/17/13 10:06 1.0            
005  2_20130517_005  MSS     244801-016           Soil   197691 05/17/13 11:25 1.0            
006  2_20130517_006  SAMPLE  244801-005           Soil   197691 05/17/13 12:28 1.0            
007  2_20130517_007  IDUP    QC685901             Soil   197691 05/17/13 13:42 1.0            
008  2_20130517_008  SAMPLE  244801-010           Soil   197691 05/17/13 14:48 1.0            
009  2_20130517_009  X       RBSC                               05/17/13 16:43 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513202069

Instrument : HPGE02                           Begun : 05/20/13 07:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 07:49 1.0 1          
002  2_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:02 1.0            
003  2_20130520_003  RIB     BACKGROUND CONTAMINA               05/20/13 08:32 1.0            
004  2_20130520_004  MSS     244160-001           Soil   196641 05/20/13 09:22 1.0            
005  2_20130520_005  SDUP    QC682140             Soil   196641 05/20/13 10:58 1.0            
006  2_20130520_006  SAMPLE  244801-011           Soil   197691 05/20/13 14:57 1.0            
007  2_20130520_007  SAMPLE  244801-012           Soil   197691 05/20/13 16:56 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513213584

Instrument : HPGE02                           Begun : 05/28/13 07:44             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  2_20130528_001  RCCV  QUALITY CONTROL CHEC                 05/28/13 07:44 1.0 1          
002  2_20130528_002  RIB   BACKGROUND CONTAMINA                 05/28/13 07:57 1.0            
003  2_20130528_003  MSS   244801-015            Soil    197691 05/28/13 12:19 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523197718

Instrument : HPGE03                           Begun : 05/17/13 07:18             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:18 1.0 1          
002  3_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 07:37 1.0            
003  3_20130517_003  RIB     BACKGROUND CONTAMINA               05/17/13 08:22 1.0            
004  3_20130517_004  SAMPLE  244801-001           Soil   197691 05/17/13 10:37 1.0            
005  3_20130517_005  SAMPLE  244801-003           Soil   197691 05/17/13 11:27 1.0            
006  3_20130517_006  SAMPLE  244801-006           Soil   197691 05/17/13 12:29 1.0            
007  3_20130517_007  SAMPLE  244801-008           Soil   197691 05/17/13 13:43 1.0            
008  3_20130517_008  LCS     QC685607             Soil   197726 05/17/13 14:49 1.0 2          
009  3_20130517_009  BLANK   QC685465             Soil   197691 05/17/13 15:47 1.0            
010  3_20130517_010  X       RBSC                               05/17/13 16:43 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523202070

Instrument : HPGE03                           Begun : 05/20/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130520_001     RCCV       QUALITY CONTROL CHEC                          05/20/13 07:50    1.0    1                     

002     3_20130520_002     RIB        BACKGROUND CONTAMINA                          05/20/13 08:04    1.0                          

003     3_20130520_003     SDUP       QC684240                 Soil       197163    05/20/13 09:19    1.0                 MASS-    

004     3_20130520_004     MSS        244859-001               Soil       197726    05/20/13 11:00    1.0                          

005     3_20130520_005     IDUP       QC686205                 Soil       197726    05/20/13 11:48    1.0                          

006     3_20130520_006     LCS        QC685784                 Soil       197773    05/20/13 15:00    1.0    2                     

007     3_20130520_007     SAMPLE     244801-014               Soil       197691    05/20/13 16:57    1.0                          

Standards used:  1=S19582  2=S19706

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533197737

Instrument : HPGE04                           Begun : 05/17/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130517_001  RCCV    QUALITY CONTROL CHEC               05/17/13 07:37 1.0 1          
002  4_20130517_002  RIB     BACKGROUND CONTAMINA               05/17/13 08:21 1.0            
003  4_20130517_003  SAMPLE  244801-002           Soil   197691 05/17/13 10:39 1.0            
004  4_20130517_004  SAMPLE  244801-004           Soil   197691 05/17/13 11:28 1.0            
005  4_20130517_005  SAMPLE  244801-007           Soil   197691 05/17/13 12:30 1.0            
006  4_20130517_006  SAMPLE  244801-009           Soil   197691 05/17/13 13:43 1.0            
007  4_20130517_007  BLANK   QC685606             Soil   197726 05/17/13 14:50 1.0            
008  4_20130517_008  LCS     QC685466             Soil   197691 05/17/13 15:49 1.0 2          
009  4_20130517_009  X       RBSC                               05/17/13 16:42 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533202084

Instrument : HPGE04                           Begun : 05/20/13 08:04             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130520_001  RCCV    QUALITY CONTROL CHEC               05/20/13 08:04 1.0 1          
002  4_20130520_002  RIB     BACKGROUND CONTAMINA               05/20/13 08:35 1.0            
003  4_20130520_003  MSS     244533-011           Soil   197163 05/20/13 09:21 1.0            
004  4_20130520_004  BLANK   QC685783             Soil   197773 05/20/13 15:01 1.0            
005  4_20130520_005  SAMPLE  244801-013           Soil   197691 05/20/13 16:58 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533203583

Instrument : HPGE04                           Begun : 05/21/13 09:03             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130521_001  RCCV    QUALITY CONTROL CHEC               05/21/13 09:03 1.0 1          
002  4_20130521_002  RIB     BACKGROUND CONTAMINA               05/21/13 09:16 1.0            
003  4_20130521_003  SAMPLE  244801-017           Soil   197691 05/21/13 09:30 1.0            
004  4_20130521_004  SAMPLE  244801-018           Soil   197691 05/21/13 11:26 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533213615

Instrument : HPGE04                           Begun : 05/28/13 08:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130528_001  RCCV  QUALITY CONTROL CHEC                 05/28/13 08:15 1.0 1          
002  4_20130528_002  RIB   BACKGROUND CONTAMINA                 05/28/13 08:32 1.0            
003  4_20130528_003  SDUP  QC685900              Soil    197691 05/28/13 12:21 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 28-MAY-2013 18:00

Batch Number : 197691                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 23-APR-2013 16:50              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      244715-001                      312.36  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:29  GS 186                     

1      244801-001                      312.36  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:29  RA226     alias:244715-001 

2      244715-002                      336.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:33  GS 186                     

2      244801-002                      336.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:33  RA226     alias:244715-002 

3      244715-003                      334.18  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:38  GS 186                     

3      244801-003                      334.18  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:38  RA226     alias:244715-003 

4      244715-004                      347.49  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:45  GS 186                     

4      244801-004                      347.49  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:45  RA226     alias:244715-004 

5      244715-005                      336.6   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:51  GS 186                     

5      244801-005                      336.6   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:51  RA226     alias:244715-005 

6      244715-006                      325.25  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:56  GS 186                     

6      244801-006                      325.25  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:56  RA226     alias:244715-006 

7      244715-007                      346.95  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:02  GS 186                     

7      244801-007                      346.95  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:02  RA226     alias:244715-007 

8      244715-008                      315.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:10  GS 186                     

8      244801-008                      315.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:10  RA226     alias:244715-008 

9      244715-009                      335.2   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:15  GS 186                     

9      244801-009                      335.2   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:15  RA226     alias:244715-009 

10     244715-010                      338.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:18  GS 186                     

10     244801-010                      338.75  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:18  RA226     alias:244715-010 

11     244715-011                      310.02  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:21  GS 186                     

11     244801-011                      310.02  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:21  RA226     alias:244715-011 

12     244715-012                      308.16  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:24  GS 186                     

12     244801-012                      308.16  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:24  RA226     alias:244715-012 

13     244716-001                      304.45  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:28  GS 186                     

13     244801-013                      304.45  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:28  RA226     alias:244716-001 

14     244716-002                      324.5   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:32  GS 186                     

14     244801-014                      324.5   23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:32  RA226     alias:244716-002 

15     244716-003                      346.17  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  GS 186                     

15     244801-015                      346.17  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  RA226     alias:244716-003 

16     244716-004                      370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  GS 186                     

16     244801-016                      370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  RA226     alias:244716-004 

17     244716-005                      339.11  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:44  GS 186                     

17     244801-017                      339.11  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:44  RA226     alias:244716-005 

18     244716-006                      383.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:49  GS 186                     

18     244801-018                      383.34  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:49  RA226     alias:244716-006 

QC1    QC685465    BLANK               318.68  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:24  GS 186                     

QC2    QC685466    LCS                 329.15  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 09:21  GS 186                     

15     QC685467    SDUP of 244716-003  324.74  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  GS 186                     

16     QC685468    IDUP of 244716-004  370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  GS 186                     

15     QC685900    SDUP of 244801-015  324.74  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:36  RA226     alias:QC685467   

16     QC685901    IDUP of 244801-016  370.59  23-APR-2013 16:51  24-APR-2013 07:38  24-APR-2013 10:41  RA226     alias:QC685468   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

July 10, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on July 9, 2013. 

LDC project# 30008C: 

SDG# 

245758 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

30008CCov _HPSCTO12. wpd 



. " " ,. ,. " ,. ,. ,. ,. ,. ,. ,. ,. 

LDC: 
Please feel free to contact us if you have any questions. 

Sincerely, 

Shauna McKellar 
Project Manager/Chemist 

30008CCov_HPSCTO12.wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

30008CCov _HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

23-May-2013 12-P E-E0820-11 245758-003 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-09 245758-001 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-13 245758-005 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-12 245758-004 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-10 245758-002 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-17 245758-009 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-26 245758-018 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-16 245758-008 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-25 245758-017 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-15 245758-007 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-24 245758-016 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-20 245758-012 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-14 245758-006 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-19 245758-011 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-18 245758-010 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-23 245758-015 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-21 245758-013 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-22 245758-014 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0820-22DUP QC691745DUP DUP GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

30008CCov _HPSCTO12.wpd 



Lab Reporting Batch ID: 245758 

EDD Filename: 245758 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

30008CCov_HPSCTO12.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

30008CCov_HPSCTO12.wpd 



Quality Control 
Outlier Reports 

245758 
(No Outliers) 



LDC #: 30008C35 

SDG #: 245758 
VALIDATION COMPLETENESS WORKSHEET 

ADR 
Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Dat{4oLo 
Page:..l_ of _j_ 

Reviewer: (YL-/ 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I l.lalidatioa Ai:ea I I 
I. Technical holdina times - SamPlina dates: 

II. Initial calibration A 
Ill. Calibration verification A-
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. DuPlicates A (\)w 
VII. Laboratorv control samples N , _cs 
VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
VII ca-•-' ,_, __ , __ -

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples~ 

1 12-PE-E0820-09 11 12-PE-E0820-19 21 

2 12-PE-E0820-10 12 12-PE-E0820-20 22 

3 12-PE-E0820-11 13 12-PE-E0820-21 23 

4 12-PE-E0820-12 14 12-PE-E0820-22 24 

5 12-PE-E0820-13 15 12-PE-E0820-23 25 

6 12-PE-E0820-14 16 12-PE-E0820-24 26 

7 12-PE-E0820-15 17 12-PE-E0820-25 27 

8 12-PE-E0820-16 18 12-PE-E0820-26 28 

9 12-PE-E0820-17 19 12-PE-E0820-22DUP 29 

10 12-PE-E0820-18 20 30 

Commeats 

s /1,,:,/(½ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

30008C35W. wpd 
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Laboratory Job Number 245758
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech                  Project  : 40440012                              
17885 Von Karman           Location : Hunters Point Naval Shipyard          
Irvine, CA 92614           Level    : IV                                    

Sample ID Lab ID
12-PE-E0820-09       245758-001
12-PE-E0820-10       245758-002
12-PE-E0820-11       245758-003
12-PE-E0820-12       245758-004
12-PE-E0820-13       245758-005
12-PE-E0820-14       245758-006
12-PE-E0820-15       245758-007
12-PE-E0820-16       245758-008
12-PE-E0820-17       245758-009
12-PE-E0820-18       245758-010
12-PE-E0820-19       245758-011
12-PE-E0820-20       245758-012
12-PE-E0820-21       245758-013
12-PE-E0820-22       245758-014
12-PE-E0820-23       245758-015
12-PE-E0820-24       245758-016
12-PE-E0820-25       245758-017
12-PE-E0820-26       245758-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  06/27/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 557

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        245758
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             06/03/13
Samples Received:         05/23/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 06/03/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 245758-015; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

MDA above Project MDA was observed for europium-154 in 245758-015; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
24.0
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Chain of Custody
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r:;;;:J TETRA TECH EC, INC. 
-~ 1230 Columbia St, Suite 750 

. SanDiego,CA92101 p _D) ~ /:i.'f/i) 
Chain-of-Custody Record 

Project Name 
Radiological Screening Yard 

Project Location 
Hunters Point Naval Shipyard 

ml"~}me J 1 J, .:ir1-(y 
Project Contact 

Rick Weingarz 

SAMPLE_ID DATE 

12-PE-E0820-09 5/23/2013 

12-PE-E0820-10 5/23/2013 

12-PE-E0820-11 5/23/2013 

12-PE-E0820-12 5/23/2013 

12-PE-E0820-13 5/23/2013 

12-PE-E0820-14 5/23/2013 

12-PE-E0820-15 5/23/2013 

12-PE-E0820-16 5/23/2013 

12-PE-E0820-17 5/23/2013 

12-PE-E0820-18 5/23/2013 

12-P~-E0820-19 5/23/2013 

12-PE-E0820-20 5/23/2013 

PO Number 
N/A 

Project Number 
40440012 

Airbill Number 
NIA 

Project Contact Phone 

TIME Containers 

/001 1 

1005 1 

I DbO 
1 

/D04 1 

!Db~ 
1 

I D1'1 
1 

JOI~ 1 

JOJO 
1 

/ODS 1 

I Dl°i 1 

J Olf> 1 

/014 
1 

Date 
-5-~ 

Time . u..n . 
1'3•--,~ 

Date 

415-615-2733 

T 
LEVEL TYPE A 

T 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

2 S1 

Company ,,,.. ~ ..__. •T 
Received by: (signature) 

G s A 
A R L 
M 9 p 
M 0 H 
A A 
s 
p 
E 
C 

1 1 1 COMMENTS 

~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 
~ □ □ 

-~------4------4-----------,'i'i.11li::;,,,,,;,:.{.i.:1::,: 
Time Company "' 

Date Received by: (signature) 

Time Company 

PAD 01421 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE - Curtis & Section 

Tompkins, LTD. 

LABORATORYID ~ 
2'f!15/7 o!S•U- 1.:3 

J'-P575R- lno rnw+t ~ l2F tol'l-li3 
V 

LOCATION SAMPLE ID 

111111111111111111111 E 11111 I I 11111111111111 

1111111 IIIIIIIIIIU ~11111111111111 IH 111111111111 

111~11 Hl!IIIIIIU l!IIIIIW 111111111 Ill llll lllUI 1111111 

111111111!1111111111111111 IIIIIIW Im 111111 illllll 

IIIIIIWlllllllll■MllllfflDIIHllffl 
lllllllllllllffllHlilllllillllllllllllilll~ 

1111111111!11111111 ~illlllM 11111~1 ~I Ill IUll l~I 

11111111 ill 11111111111 IIIIH IIIIIIIII I Ill IHI 111111 

lllllllmilllllllllllll!IIIIIRIIIIIIIIUilllllllllllll 

111111111111 HIIIII Ill I lmll 1111~ IM 1101111 lffl 1111 

lllllllllilll~IINl■IIIIIIIIIIIIIIIIII 
IIIIHll~UINIDMllllilHUlll!mlm 
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r■;;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 PD 5' $/2 'f,/(j 
Chain-of-Custody Record PAD 01422 Page 1 of 1 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screening Yard N/A A R L Project Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

ir}~NaJJJe /. }iYlj 
A A Airbill Number s LAB~05,ID ...-T-f-1 ~ r 1 -tv-- NIA p 2.. l'f> ,s-2-3-£3 

Project Contact Project Contact Phone E 

alf,S15A-lnarlwlh eF- lo/I/, f 1:~ Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers LEVEL TYPE 
T 

COMMENTS LOCATIONV SAMPLE ID A 1 1 1 
T 

12-PE-E0820-21 5/23/2013 JO;J5 1 2 S1 ~ □ □ I IIIIIIII IIIIIIIIIII H 111111111001 m Iii 11 HIIII 
12-PE-E0820-22 5/23/2013 /0;¥1 1 2 S1 ~ □ □ .J'Dl~ IIIMIIIIIIIIIIH~■IUllll!li IIMIHIIIII 
12-PE-E0820-23 5/23/2013 /027.. 1 2 S1 ~ □ □ I lmlll lHIIU Ill ;111111111111011111111111 
12-PE-E0820-24 5/23/2013 I Of;).. 1 2 S1 ~ □ □ IIIIIIIUlllll~llilllllMIHIIIIIHIIIIIIIIII 
12-PE-E0820-25 5/23/2013 toll 1 2 S1 ~ □ □ lllllll~IIIIIIIIIIIIIIIIHllllilil!IIHI 
12-PE-E0820-26 5/23/2013 'oo<t 1 2 S1 ~ □ □ llllllllllllllllllmlHlllllllll!Ullllillll 

Date Received by: (signature) 

Time Company 

Date Received by: (signature) 

Time Company 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-09                Received:        05/23/13                      
Lab ID:          245758-001                    Prepared:        05/28/13 11:57                
Matrix:          Soil                          Analyzed:        06/26/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   386.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07337 U        0.2472         0.2010            0.9     
Bismuth-212                          2.083            0.5051         0.1839                    
Bismuth-214                          0.8552           0.1083         0.03801                   
Cesium-137                          -0.008160 U       0.02907        0.02329           0.07    
Cobalt-60                            0.005161 U       0.01432        0.01994           0.03    
Europium-152                        -0.006316 U       0.07514        0.06149           0.1     
Europium-154                         0.04001 U        0.02529        0.1561            0.2     
Lead-212                             1.110            0.1009         0.04552                   
Lead-214                             1.039            0.1104         0.04112                   
Potassium-40                        10.59             1.013          0.2974                    
Protactinium-234                    -0.05802 U        0.1340         0.1082                    
Radium-226 (By Bismuth-214)          0.8552           0.1083         0.03801           0.2     
Thallium-208                         0.3944           0.05766        0.02261                   
Thorium-232 (By Actinium-228)        1.369            0.1646         0.06580           0.9     
Thorium-234                          1.263 U          0.5639         1.562                     
Uranium-235                          0.1055 U         0.05257        0.1691            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-10                Received:        05/23/13                      
Lab ID:          245758-002                    Prepared:        05/28/13 12:05                
Matrix:          Soil                          Analyzed:        06/26/13 16:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.8 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07324 U        0.1941         0.1568            0.9     
Bismuth-212                          0.8713           0.4068         0.2635                    
Bismuth-214                          0.6026           0.09264        0.03470                   
Cesium-137                           0.008114 U       0.02719        0.02163           0.07    
Cobalt-60                            0.009099 U       0.01223        0.01658           0.03    
Europium-152                         0.02781 U        0.04650        0.04975           0.1     
Europium-154                         0.01880 U        0.1141         0.1190            0.2     
Lead-212                             0.7629           0.09563        0.04711                   
Lead-214                             0.7802           0.1060         0.04228                   
Potassium-40                        10.15             0.9834         0.2562                    
Protactinium-234                    -0.09961 U        0.1467         0.1172                    
Radium-226 (By Bismuth-214)          0.6026           0.09264        0.03470           0.2     
Thallium-208                         0.3234           0.05299        0.02003                   
Thorium-232 (By Actinium-228)        0.9154           0.1353         0.05443           0.9     
Thorium-234                          0.7530 U         1.567          1.259                     
Uranium-235                          0.07973 U        0.03948        0.1608            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-11                Received:        05/23/13                      
Lab ID:          245758-003                    Prepared:        05/28/13 12:10                
Matrix:          Soil                          Analyzed:        06/26/13 16:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06991 U        0.2014         0.1628            0.9     
Bismuth-212                          0.8984           0.4843         0.2643                    
Bismuth-214                          0.7638           0.1060         0.03958                   
Cesium-137                          -0.005903 U       0.03171        0.02565           0.07    
Cobalt-60                           -0.003018 U       0.02550        0.02057           0.03    
Europium-152                         0.03655 U        0.05103        0.06419           0.1     
Europium-154                         0.02845 U        0.03586        0.1558            0.2     
Lead-212                             0.8977           0.1016         0.05147                   
Lead-214                             0.7967           0.1300         0.05681                   
Potassium-40                         9.373            1.008          0.3072                    
Protactinium-234                    -0.09252 U        0.1375         0.1096                    
Radium-226 (By Bismuth-214)          0.7638           0.1060         0.03958           0.2     
Thallium-208                         0.3206           0.05254        0.02011                   
Thorium-232 (By Actinium-228)        1.048            0.1372         0.07764           0.9     
Thorium-234                         -0.005107 U       1.584          1.304                     
Uranium-235                          0.1828           0.1975         0.1544            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-12                Received:        05/23/13                      
Lab ID:          245758-004                    Prepared:        05/28/13 12:14                
Matrix:          Soil                          Analyzed:        06/26/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.02304 U        0.1843         0.1507            0.9     
Bismuth-212                          1.080            0.4998         0.2509                    
Bismuth-214                          0.5477           0.09791        0.04246                   
Cesium-137                          -0.006200 U       0.02853        0.02294           0.07    
Cobalt-60                            0.005056 U       0.01442        0.02131           0.03    
Europium-152                         0.04487 U        0.07647        0.06296           0.1     
Europium-154                         0.01498 U        0.03263        0.1339            0.2     
Lead-212                             0.5618           0.07649        0.03716                   
Lead-214                             0.6876           0.1129         0.05285                   
Potassium-40                        14.52             1.179          0.2547                    
Protactinium-234                    -0.005030 U       0.02086        0.1013                    
Radium-226 (By Bismuth-214)          0.5477           0.09791        0.04246           0.2     
Thallium-208                         0.2038           0.04070        0.01665                   
Thorium-232 (By Actinium-228)        0.8203           0.1406         0.06133           0.9     
Thorium-234                          0.7135 U         0.4838         1.279                     
Uranium-235                          0.06998 U        0.03464        0.1663            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-13                Received:        05/23/13                      
Lab ID:          245758-005                    Prepared:        05/28/13 14:00                
Matrix:          Soil                          Analyzed:        06/27/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01388 U        0.1497         0.1225            0.9     
Bismuth-212                          0.8857           0.3744         0.1711                    
Bismuth-214                          0.4763           0.09250        0.03704                   
Cesium-137                           0.001293 U       0.02507        0.02051           0.07    
Cobalt-60                            0.004387 U       0.01672        0.02023           0.03    
Europium-152                         0.009823 U       0.02220        0.05024           0.1     
Europium-154                         0.05116 U        0.1754         0.1378            0.2     
Lead-212                             0.5425           0.08148        0.04062                   
Lead-214                             0.5848           0.09960        0.04079                   
Potassium-40                        11.46             1.082          0.2872                    
Protactinium-234                     0.03613 U        0.09870        0.09692                   
Radium-226 (By Bismuth-214)          0.4763           0.09250        0.03704           0.2     
Thallium-208                         0.1636           0.03913        0.02034                   
Thorium-232 (By Actinium-228)        0.5230           0.1087         0.07883           0.9     
Thorium-234                          0.3757 U         0.3487         1.171                     
Uranium-235                          0.06646 U        0.04317        0.1549            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-14                Received:        05/23/13                      
Lab ID:          245758-006                    Prepared:        05/28/13 15:57                
Matrix:          Soil                          Analyzed:        06/27/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:17                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06535 U        0.2138        0.1731            0.9     
Bismuth-212                          0.7566           0.4182        0.2704                    
Bismuth-214                          0.6508           0.1038        0.04172                   
Cesium-137                           0.0005638 U      0.02813       0.02312           0.07    
Cobalt-60                            0.005200 U       0.02090       0.02036           0.03    
Europium-152                         0.02809 U        0.05150       0.05292           0.1     
Europium-154                         0.04085 U        0.09220       0.1338            0.2     
Lead-212                             0.8848           0.09892       0.04589                   
Lead-214                             0.6952           0.1124        0.05218                   
Potassium-40                         9.648            0.9686        0.2237                    
Protactinium-234                    -0.07277 U        0.1319        0.1055                    
Radium-226 (By Bismuth-214)          0.6508           0.1038        0.04172           0.2     
Thallium-208                         0.3227           0.05262       0.02024                   
Thorium-232 (By Actinium-228)        0.9212           0.1393        0.08734           0.9     
Thorium-234                          1.262            0.7759        1.236                     
Uranium-235                          0.06701 U        0.03873       0.1457            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-15                Received:        05/23/13                      
Lab ID:          245758-007                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 09:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.91 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001667 U       0.2106         0.1734            0.9     
Bismuth-212                          1.471            0.4431         0.1713                    
Bismuth-214                          0.6581           0.09473        0.03192                   
Cesium-137                          -0.008745 U       0.03007        0.02399           0.07    
Cobalt-60                            0.005852 U       0.02123        0.01643           0.03    
Europium-152                         0.03595 U        0.05872        0.05892           0.1     
Europium-154                         0 U              0.1626         0.1492            0.2     
Lead-212                             0.7823           0.09070        0.04281                   
Lead-214                             0.8443           0.1137         0.04608                   
Potassium-40                        10.63             1.020          0.2584                    
Protactinium-234                     0.02141 U        0.06238        0.1063                    
Radium-226 (By Bismuth-214)          0.6581           0.09473        0.03192           0.2     
Thallium-208                         0.2928           0.05041        0.01927                   
Thorium-232 (By Actinium-228)        0.8433           0.1436         0.08921           0.9     
Thorium-234                          1.207 U          0.7985         1.386                     
Uranium-235                          0.06488 U        0.04023        0.1624            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-16                Received:        05/23/13                      
Lab ID:          245758-008                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 09:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:10                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.07063 U        0.2190         0.1773            0.9    
Bismuth-212                          0.6929           0.3229         0.1576                   
Bismuth-214                          0.5708           0.1014         0.04311                  
Cesium-137                           0.0003992 U      0.02365        0.01944           0.07   
Cobalt-60                            0.002407 U       0.02668        0.02162           0.03   
Europium-152                         0.03962 U        0.04720        0.06413           0.1    
Europium-154                         0.02606 U        0.06795        0.1328            0.2    
Lead-212                             0.6508           0.08715        0.04131                  
Lead-214                             0.6716           0.09304        0.03910                  
Potassium-40                        10.24             1.002          0.2259                   
Protactinium-234                     0.001317 U       0.005094       0.1039                   
Radium-226 (By Bismuth-214)          0.5708           0.1014         0.04311           0.2    
Thallium-208                         0.2479           0.04506        0.01754                  
Thorium-232 (By Actinium-228)        0.6547           0.1172         0.06318           0.9    
Thorium-234                          0.8466 U         0.7850         1.290                    
Uranium-235                          0.05926 U        0.04349        0.1775            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-17                Received:        05/23/13                      
Lab ID:          245758-009                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 08:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006886 U       0.1985         0.1632            0.9     
Bismuth-212                          1.415            0.4550         0.1975                    
Bismuth-214                          0.6135           0.09932        0.04084                   
Cesium-137                           0.001629 U       0.02498        0.02041           0.07    
Cobalt-60                            0.01140 U        0.02300        0.01710           0.03    
Europium-152                         0.09049          0.07037        0.04759           0.1     
Europium-154                         0.02125 U        0.03340        0.1624            0.2     
Lead-212                             0.8889           0.09870        0.04584                   
Lead-214                             0.8404           0.1099         0.04100                   
Potassium-40                        11.59             1.056          0.2674                    
Protactinium-234                     0.01003 U        0.02260        0.1065                    
Radium-226 (By Bismuth-214)          0.6135           0.09932        0.04084           0.2     
Thallium-208                         0.3309           0.05359        0.02029                   
Thorium-232 (By Actinium-228)        0.9443           0.1380         0.08183           0.9     
Thorium-234                          1.359            0.8293         1.302                     
Uranium-235                          0.05453 U        0.04720        0.1627            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-18                Received:        05/23/13                      
Lab ID:          245758-010                    Prepared:        05/28/13 15:59                
Matrix:          Soil                          Analyzed:        06/27/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:19                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.07447 U        0.2077        0.1675            0.9     
Bismuth-212                          1.222            0.4371        0.2173                    
Bismuth-214                          0.7010           0.1085        0.04180                   
Cesium-137                          -0.0005084 U      0.02307       0.01895           0.07    
Cobalt-60                           -0.001380 U       0.02204       0.01792           0.03    
Europium-152                         0.05264 U        0.06972       0.05834           0.1     
Europium-154                         0.08899 U        0.1744        0.1320            0.2     
Lead-212                             0.8819           0.1022        0.04868                   
Lead-214                             0.8024           0.1085        0.04486                   
Potassium-40                         9.780            0.9937        0.2747                    
Protactinium-234                     0.007426 U       0.06973       0.1153                    
Radium-226 (By Bismuth-214)          0.7010           0.1085        0.04180           0.2     
Thallium-208                         0.3074           0.05167       0.02129                   
Thorium-232 (By Actinium-228)        0.9709           0.1528        0.07608           0.9     
Thorium-234                          0.9045 U         0.8350        1.349                     
Uranium-235                          0.06984 U        0.04855       0.1651            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-19                Received:        05/23/13                      
Lab ID:          245758-011                    Prepared:        05/28/13 16:00                
Matrix:          Soil                          Analyzed:        06/27/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.94 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:18                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.09676 U        0.2020         0.1617            0.9    
Bismuth-212                          0.9851           0.3582         0.1515                   
Bismuth-214                          0.6307           0.1002         0.03961                  
Cesium-137                           0.0002348 U      0.02539        0.02089           0.07   
Cobalt-60                            0.01027 U        0.01894        0.01969           0.03   
Europium-152                         0.02992 U        0.07951        0.05993           0.1    
Europium-154                         0.06150 U        0.08169        0.1542            0.2    
Lead-212                             0.6457           0.08704        0.04077                  
Lead-214                             0.7147           0.09632        0.03363                  
Potassium-40                        10.31             1.015          0.2433                   
Protactinium-234                     0.002545 U       0.008179       0.1014                   
Radium-226 (By Bismuth-214)          0.6307           0.1002         0.03961           0.2    
Thallium-208                         0.2348           0.04851        0.02116                  
Thorium-232 (By Actinium-228)        0.8394           0.1388         0.04969           0.9    
Thorium-234                          0.8218 U         0.7669         1.238                    
Uranium-235                          0.06306 U        0.04575        0.1612            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-20                Received:        05/23/13                      
Lab ID:          245758-012                    Prepared:        05/28/13 16:00                
Matrix:          Soil                          Analyzed:        06/27/13 10:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:14                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05329 U        0.1308         0.1044            0.9    
Bismuth-212                          0.5754           0.4268         0.2444                   
Bismuth-214                          0.4489           0.09044        0.04037                  
Cesium-137                           0.002015 U       0.02774        0.02267           0.07   
Cobalt-60                            0.0006180 U      0.002103       0.02333           0.03   
Europium-152                         0.01150 U        0.02162        0.06118           0.1    
Europium-154                         0.04914 U        0.07508        0.1297            0.2    
Lead-212                             0.5561           0.07945        0.04044                  
Lead-214                             0.5388           0.08959        0.04020                  
Potassium-40                        10.95             1.031          0.2728                   
Protactinium-234                     0.01531 U        0.02062        0.08873                  
Radium-226 (By Bismuth-214)          0.4489           0.09044        0.04037           0.2    
Thallium-208                         0.1733           0.03917        0.01536                  
Thorium-232 (By Actinium-228)        0.6830           0.1385         0.03871           0.9    
Thorium-234                          1.731            1.224          0.8697                   
Uranium-235                          0.07730 U        0.04179        0.1306            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-21                Received:        05/23/13                      
Lab ID:          245758-013                    Prepared:        05/28/13 16:01                
Matrix:          Soil                          Analyzed:        06/27/13 13:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.14 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.1041 U         0.2083        0.1665             0.9    
Bismuth-212                          0.6737           0.5237        0.2751                    
Bismuth-214                          0.5238           0.1110        0.05252                   
Cesium-137                          -0.004418 U       0.02783       0.02248            0.07   
Cobalt-60                            0.001741 U       0.01416       0.005600           0.03   
Europium-152                         0.03877 U        0.06955       0.05350            0.1    
Europium-154                         0.02835 U        0.06446       0.1382             0.2    
Lead-212                             0.7085           0.08892       0.04021                   
Lead-214                             0.6674           0.1094        0.04839                   
Potassium-40                         9.810            1.014         0.2552                    
Protactinium-234                     0.01783 U        0.05861       0.09159                   
Radium-226 (By Bismuth-214)          0.5238           0.1110        0.05252            0.2    
Thallium-208                         0.1888           0.03976       0.01794                   
Thorium-232 (By Actinium-228)        0.8631           0.1632        0.04735            0.9    
Thorium-234                          0.7362 U         0.7638        1.264                     
Uranium-235                          0.04963 U        0.04104       0.1584             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-22                Received:        05/23/13                      
Lab ID:          245758-014                    Prepared:        05/28/13 16:02                
Matrix:          Soil                          Analyzed:        06/27/13 08:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:29                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01172 U       0.1328         0.1086            0.9     
Bismuth-212                          0.8965          0.3770         0.1801                    
Bismuth-214                          0.5212          0.1020         0.04434                   
Cesium-137                          -0.01008 U       0.02822        0.02226           0.07    
Cobalt-60                            0.01106 U       0.02795        0.02146           0.03    
Europium-152                         0.03223 U       0.04644        0.04789           0.1     
Europium-154                         0.01601 U       0.02957        0.1163            0.2     
Lead-212                             0.6377          0.08164        0.03592                   
Lead-214                             0.6166          0.09810        0.04914                   
Potassium-40                         9.556           0.9700         0.2522                    
Protactinium-234                     0.07806 U       0.1059         0.09582                   
Radium-226 (By Bismuth-214)          0.5212          0.1020         0.04434           0.2     
Thallium-208                         0.2224          0.04319        0.01521                   
Thorium-232 (By Actinium-228)        0.6549          0.1475         0.05769           0.9     
Thorium-234                          0.5233 U        1.289          1.033                     
Uranium-235                          0.04598 U       0.03397        0.1619            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-23                Received:        05/23/13                      
Lab ID:          245758-015                    Prepared:        05/28/13 16:03                
Matrix:          Soil                          Analyzed:        06/27/13 13:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:22                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                      -0.007659 U         0.2310        0.1900           0.9     
Bismuth-212                         0.3761             0.4729        0.3125                   
Bismuth-214                         0.4919             0.08925       0.03244                  
Cesium-137                          0.003292 U         0.02480       0.02006          0.07    
Cobalt-60                           0.0009141 U b      0.01172       0.03681          0.03    
Europium-152                        0.02958 U          0.06262       0.06275          0.1     
Europium-154                        0.007485 U b       0.01919       0.2013           0.2     
Lead-212                            0.5997             0.08662       0.04143                  
Lead-214                            0.6725             0.1160        0.05100                  
Potassium-40                       10.32               1.066         0.3069                   
Protactinium-234                    0.06679 U          0.1100        0.08953                  
Radium-226 (By Bismuth-214)         0.4919             0.08925       0.03244          0.2     
Thallium-208                        0.1481             0.04099       0.02014                  
Thorium-232 (By Actinium-228)       0.7607             0.2016        0.08660          0.9     
Thorium-234                         1.113 U            1.590         1.251                    
Uranium-235                         0.05324 U          0.03855       0.1589           0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-24                Received:        05/23/13                      
Lab ID:          245758-016                    Prepared:        05/28/13 16:03                
Matrix:          Soil                          Analyzed:        06/27/13 15:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.91 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.07933 U        0.1728         0.1375            0.9    
Bismuth-212                          0.6510           0.3801         0.2409                   
Bismuth-214                          0.6003           0.1096         0.04422                  
Cesium-137                           0 U              0.008159       0.02924           0.07   
Cobalt-60                            0.002327 U       0.02276        0.01835           0.03   
Europium-152                        -0.0003649 U      0.06442        0.05304           0.1    
Europium-154                         0.01477 U        0.07147        0.1560            0.2    
Lead-212                             0.6445           0.09185        0.04480                  
Lead-214                             0.6462           0.1109         0.04739                  
Potassium-40                        10.68             1.071          0.2930                   
Protactinium-234                    -0.01106 U        0.04383        0.09959                  
Radium-226 (By Bismuth-214)          0.6003           0.1096         0.04422           0.2    
Thallium-208                         0.2321           0.05685        0.02624                  
Thorium-232 (By Actinium-228)        0.7023           0.1357         0.07131           0.9    
Thorium-234                          1.677            1.578          1.212                    
Uranium-235                          0.06562 U        0.04669        0.1663            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-25                Received:        05/23/13                      
Lab ID:          245758-017                    Prepared:        05/28/13 16:05                
Matrix:          Soil                          Analyzed:        06/27/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.1128 U         0.1742         0.1370            0.9    
Bismuth-212                          1.124            0.5314         0.2779                   
Bismuth-214                          0.5527           0.09101        0.03370                  
Cesium-137                           0.005171 U       0.02489        0.01993           0.07   
Cobalt-60                           -0.0006273 U      0.001282       0.02579           0.03   
Europium-152                         0.08776          0.05675        0.06178           0.1    
Europium-154                         0.01150 U        0.03872        0.1541            0.2    
Lead-212                             0.6898           0.08689        0.03961                  
Lead-214                             0.6205           0.09369        0.03796                  
Potassium-40                        10.04             1.006          0.2463                   
Protactinium-234                     0.02672 U        0.07640        0.09834                  
Radium-226 (By Bismuth-214)          0.5527           0.09101        0.03370           0.2    
Thallium-208                         0.3019           0.05086        0.01741                  
Thorium-232 (By Actinium-228)        0.7605           0.1215         0.05558           0.9    
Thorium-234                          1.071 U          1.602          1.268                    
Uranium-235                          0.06095 U        0.04108        0.1582            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-26                Received:        05/23/13                      
Lab ID:          245758-018                    Prepared:        05/28/13 16:05                
Matrix:          Soil                          Analyzed:        06/27/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05985 U        0.1837         0.1478            0.9     
Bismuth-212                          0.6501           0.4487         0.2678                    
Bismuth-214                          0.4741           0.09265        0.03849                   
Cesium-137                          -0.005337 U       0.03067        0.02477           0.07    
Cobalt-60                            0.008447 U       0.02414        0.01843           0.03    
Europium-152                         0.03277 U        0.06028        0.05576           0.1     
Europium-154                        -0.002230 U       0.02346        0.1533            0.2     
Lead-212                             0.6703           0.08613        0.03914                   
Lead-214                             0.5498           0.09457        0.04207                   
Potassium-40                         8.543            0.9844         0.3079                    
Protactinium-234                    -0.01161 U        0.02365        0.1125                    
Radium-226 (By Bismuth-214)          0.4741           0.09265        0.03849           0.2     
Thallium-208                         0.2109           0.04664        0.01982                   
Thorium-232 (By Actinium-228)        0.7039           0.1515         0.07288           0.9     
Thorium-234                          1.208 U          1.601          1.255                     
Uranium-235                          0.05542 U        0.04683        0.1469            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        05/28/13 09:40                
Lab ID:          QC690455                      Analyzed:        06/25/13 13:34                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   317.24 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006142 U       0.07739        0.06299           0.9    
Bismuth-212                          0.06897 U        0.2474         0.1619                   
Bismuth-214                         -0.02159 U        0.08060        0.03565                  
Cesium-137                           0.006689 U       0.01802        0.01378           0.07   
Cobalt-60                            0 U              0.009460       0.02099           0.03   
Europium-152                         0.01645 U        0.04930        0.02799           0.1    
Europium-154                         0.003078 U       0.01419        0.1073            0.2    
Lead-212                             0.01772 U        0.02877        0.02312                  
Lead-214                             0.005873 U       0.03988        0.03550                  
Potassium-40                        -0.2738 U         0.9704         0.3100                   
Protactinium-234                     0.01714 U        0.06348        0.04088                  
Radium-226 (By Bismuth-214)         -0.02159 U        0.08060        0.03565           0.2    
Thallium-208                        -0.006914 U       0.5369         0.01489                  
Thorium-232 (By Actinium-228)        0.02083 U        0.06560        0.05038           0.9    
Thorium-234                          0.3652 U         0.6452         0.4877                   
Uranium-235                          0.05090 U        0.06418        0.08946           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        05/28/13 09:40                
Type:            LCS                           Analyzed:        06/25/13 13:37                
Lab ID:          QC690456                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   311.17 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198917                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.26                0.4031    94.27  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-22                Sampled:         05/23/13 10:29                
Type:            IDUP                          Received:        05/23/13                      
MSS Lab ID:      245758-014                    Prepared:        05/28/13 16:02                
Lab ID:          QC691745                      Analyzed:        06/27/13 11:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   325.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198917                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim   RER   Lim

Americium-241                    -0.01172 U    0.1328       0.07387 U     0.1576      0.1256           0.9    NC    40  NC      1   

Bismuth-212                       0.8965       0.3798       0.7227        0.4165      0.2799                  21.46 40  0.2182  1   

Bismuth-214                       0.5212       0.1047       0.5545        0.1089      0.04377                 6.187 40  0.1558  1   

Cesium-137                       -0.01008 U    0.02823     -0.002970 U    0.02119     0.01707          0.07   NC    40  NC      1   

Cobalt-60                         0.01106 U    0.02795      0.002413 U    0.01628     0.02222          0.03   NC    40  NC      1   

Europium-152                      0.03223 U    0.04647      0.006863 U    0.08115     0.06637          0.1    NC    40  NC      1   

Europium-154                      0.01601 U    0.02958      0.02548 U     0.08243     0.1486           0.2    NC    40  NC      1   

Lead-212                          0.6377       0.09377      0.6196        0.09315     0.03752                 2.874 40  0.09667 1   

Lead-214                          0.6166       0.1023       0.6070        0.1053      0.05080                 1.574 40  0.04640 1   

Potassium-40                      9.556        1.082        9.261         1.084       0.2833                  3.132 40  0.1360  1   

Protactinium-234                  0.07806 U    0.1077       0 U           0.05623     0.1074                  NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.5212       0.1047       0.5545        0.1089      0.04377          0.2    6.187 40  0.1558  1   

Thallium-208                      0.2224       0.04547      0.2178        0.04787     0.01750                 2.117 40  0.04992 1   

Thorium-232 (By Actinium-228)     0.6549       0.1549       0.5868        0.1216      0.07313          0.9    10.98 40  0.2465  1   

Thorium-234                       0.5233 U     1.290        0.4922 U      1.516       1.226                   NC    40  NC      1   

Uranium-235                       0.04598 U    0.03408      0.08991 U     0.04041     0.1438           0.18   NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 07:37:28

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0153 +0.250216*Channel -2.23041e-008*Channel**2

FWHM (ch) =   2.9719 +0.001177*Channel -5.90178e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.82 -0.03%      0.90     0.88    1.70%
977.88      244.70   244.64  0.02%      1.01     1.02   -1.15%

1376.15      344.28   344.28  0.00%      1.11     1.12   -0.57%
3114.03      778.90   778.95 -0.01%      1.49     1.52   -1.58%
3854.24      964.08   964.05  0.00%      1.69     1.66    2.04%
5630.07     1408.01  1408.01 -0.00%      1.92     1.93   -0.43%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:38:15

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0096 +0.250234*Channel -2.1884e-008*Channel**2

FWHM (ch) =   3.0089 +0.001121*Channel -3.83545e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.81 -0.03%      0.89     0.89    0.31%
977.82      244.70   244.65  0.02%      1.01     1.02   -0.30%

1376.02      344.28   344.28  0.00%      1.12     1.12   -0.07%
3113.80      778.90   778.96 -0.01%      1.53     1.53    0.06%
3853.89      964.08   964.04  0.00%      1.69     1.69    0.04%
5629.61     1408.01  1408.02 -0.00%      2.03     2.03   -0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/25/2013  Time: 08:27:22

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1054 +0.250243*Channel -5.22793e-008*Channel**2

FWHM (ch) =   3.1186 +0.001070*Channel -4.67188e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.90     0.91   -0.33%
977.44      244.70   244.65  0.02%      1.03     1.03    0.03%

1375.26      344.28   344.15  0.04%      1.13     1.13    0.49%
3114.53      778.90   778.99 -0.01%      1.49     1.50   -0.37%
3855.28      964.08   964.08 -0.00%      1.64     1.64    0.15%
5632.72     1408.01  1407.99  0.00%      1.91     1.91    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 08:02:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0240 +0.250204*Channel -5.14117e-008*Channel**2

FWHM (ch) =   3.1765 +0.000919*Channel -2.3169e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.28      121.78   121.88 -0.08%      0.91     0.91    0.01%
978.12      244.70   244.65  0.02%      1.01     1.01   -0.41%

1375.97      344.28   344.15  0.04%      1.10     1.10   -0.14%
3115.51      778.90   778.99 -0.01%      1.49     1.45    2.55%
3856.34      964.08   964.08 -0.00%      1.55     1.59   -2.53%
5634.01     1408.01  1407.99  0.00%      1.91     1.90    0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 12:49:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0819 +0.250240*Channel -3.86119e-008*Channel**2

FWHM (ch) =   3.0368 +0.001223*Channel -8.20252e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.75  0.03%      0.90     0.90   -0.33%
978.32      244.70   244.70  0.00%      1.04     1.04    0.44%

1376.63      344.28   344.33 -0.02%      1.14     1.14   -0.35%
3114.38      778.90   778.89  0.00%      1.53     1.51    1.11%
3855.17      964.08   964.06  0.00%      1.61     1.63   -1.12%
5631.90     1408.01  1408.02 -0.00%      1.83     1.83    0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:40:24

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0847 +0.250274*Channel -4.15845e-008*Channel**2

FWHM (ch) =   3.0981 +0.001135*Channel -6.6195e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.75  0.03%      0.91     0.91    0.01%
978.22      244.70   244.70 -0.00%      1.03     1.04   -0.25%

1376.49      344.28   344.34 -0.02%      1.14     1.13    0.69%
3114.07      778.90   778.88  0.00%      1.47     1.50   -1.84%
3854.86      964.08   964.07  0.00%      1.65     1.62    1.57%
5631.53     1408.01  1408.02 -0.00%      1.84     1.85   -0.23%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/25/2013  Time: 08:04:06

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1118 +0.250209*Channel -3.05048e-008*Channel**2

FWHM (ch) =   2.9476 +0.001015*Channel -2.22498e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.76  0.02%      0.84     0.86   -1.91%
978.78      244.70   244.76 -0.03%      0.97     0.98   -0.87%

1376.43      344.28   344.22  0.02%      1.12     1.08    3.90%
3114.77      778.90   778.94 -0.00%      1.44     1.47   -2.57%
3855.25      964.08   964.05  0.00%      1.65     1.63    1.00%
5631.67     1408.01  1408.02 -0.00%      1.99     1.99    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 08:17:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.2017 +0.250144*Channel -3.00222e-008*Channel**2

FWHM (ch) =   3.0211 +0.001031*Channel -3.39019e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.62      121.78   121.77  0.01%      0.90     0.88    1.90%
979.37      244.70   244.75 -0.02%      0.99     1.00   -1.38%

1377.16      344.28   344.23  0.01%      1.09     1.09   -0.24%
3115.91      778.90   778.93 -0.00%      1.43     1.48   -3.14%
3856.61      964.08   964.06  0.00%      1.68     1.62    3.37%
5633.44     1408.01  1408.02 -0.00%      1.92     1.94   -0.64%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:58:12

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1178 +0.250208*Channel -3.19201e-008*Channel**2

FWHM (ch) =   3.0317 +0.000898*Channel -8.89229e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.02%      0.85     0.87   -2.31%
978.83      244.70   244.76 -0.03%      0.99     0.98    1.37%

1376.48      344.28   344.23  0.01%      1.08     1.06    1.91%
3114.85      778.90   778.93 -0.00%      1.40     1.44   -2.31%
3855.40      964.08   964.06  0.00%      1.61     1.59    1.09%
5631.91     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 07:26:40
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.82    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5630.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:27:26
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5629.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130625001_QCAsLeft                                                        
Acquired: 6/25/2013 08:16:36
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 07:51:14
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130626004_QCAsLeft                                                        
Acquired: 6/26/2013 12:38:47
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:29:28
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.47      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130625001_QCAsLeft                                                        
Acquired: 6/25/2013 07:52:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.84      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.44      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.60   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 08:05:58
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.60    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.80      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5633.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:46:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.02   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130626002_BG                                                              
Acquired: 6/26/2013 07:50:49
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.00      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:

49 of 557



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130627002_BG                                                              
Acquired: 6/27/2013 07:44:13
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130625002_BG                                                              
Acquired: 6/25/2013 08:37:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.14      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chanthachone Alexander Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130626003_BG                                                              
Acquired: 6/26/2013 08:15:52
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.98      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130626005_BG                                                              
Acquired: 6/26/2013 12:51:14
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130627003_BG                                                              
Acquired: 6/27/2013 08:02:59
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130625002_BG                                                              
Acquired: 6/25/2013 08:17:25
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130626002_BG                                                              
Acquired: 6/26/2013 08:19:21
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130627002_BG                                                              
Acquired: 6/27/2013 08:01:08
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.90      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503245723

Instrument : HPGE01                           Begun : 06/19/13 14:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type      Sample ID     Matrix  Batch     Analyzed     IDF  Stds Used   
001  1_20130619_001  RICAL  POINT SOURCE                     06/19/13 14:27  1.0  1           
002  1_20130619_002  RICAL  TUNACAN                          06/19/13 15:23  1.0  2           
003  1_20130619_003  RICV   EFF VERIFICATION                 06/19/13 19:14  1.0  3           

Standards used:  1=S19582  2=S22147  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503255326

Instrument : HPGE01                           Begun : 06/26/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:26 1.0 1          
002  1_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 07:50 1.0            
003  1_20130626_003  SAMPLE  246250-002           Soil   199063 06/26/13 09:38 1.0            
004  1_20130626_004  SAMPLE  246250-004           Soil   199063 06/26/13 10:34 1.0            
005  1_20130626_005  SAMPLE  246250-011           Soil   199063 06/26/13 11:24 1.0            
006  1_20130626_006  SAMPLE  246250-007           Soil   199063 06/26/13 12:15 1.0            
007  1_20130626_007  SAMPLE  246250-009           Soil   199063 06/26/13 13:43 1.0            
008  1_20130626_008  SAMPLE  246250-016           Soil   199063 06/26/13 14:41 1.0            
009  1_20130626_009  SAMPLE  245758-002           Soil   198917 06/26/13 16:15 1.0            

Standards used:  1=S19582

Page 1 of 1

59 of 557



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503256767

Instrument : HPGE01                           Begun : 06/27/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:27 1.0 1          
002  1_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 07:44 1.0            
003  1_20130627_003  SAMPLE  245758-005           Soil   198917 06/27/13 07:56 1.0            
004  1_20130627_004  MSS     245758-014           Soil   198917 06/27/13 08:51 1.0            
005  1_20130627_005  SAMPLE  245758-012           Soil   198917 06/27/13 10:02 1.0            
006  1_20130627_006  IDUP    QC691745             Soil   198917 06/27/13 11:24 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513253936

Instrument : HPGE02                           Begun : 06/25/13 08:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130625_001  RCCV   QUALITY CONTROL CHEC                06/25/13 08:16 1.0 1          
002  2_20130625_002  RIB    BACKGROUND CONTAMINA                06/25/13 08:37 1.0            
003  2_20130625_003  LCS    QC691039              Soil   199063 06/25/13 09:13 1.0 2          
004  2_20130625_004  BLANK  QC690455              Soil   198917 06/25/13 13:34 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513255351

Instrument : HPGE02                           Begun : 06/26/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:51 1.0 1          
002  2_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 08:04 1.0            
003  2_20130626_003  RIB     BACKGROUND CONTAMINA               06/26/13 08:15 1.0            
004  2_20130626_004  SAMPLE  246250-003           Soil   199063 06/26/13 09:39 1.0            
005  2_20130626_005  SAMPLE  246250-005           Soil   199063 06/26/13 10:35 1.0            
006  2_20130626_006  SAMPLE  246250-012           Soil   199063 06/26/13 11:25 1.0            
007  2_20130626_007  SAMPLE  246250-008           Soil   199063 06/26/13 12:16 1.0            
008  2_20130626_008  SAMPLE  246250-013           Soil   199063 06/26/13 13:44 1.0            
009  2_20130626_009  SAMPLE  246250-017           Soil   199063 06/26/13 14:42 1.0            
010  2_20130626_010  SAMPLE  245758-003           Soil   198917 06/26/13 16:16 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523255327

Instrument : HPGE03                           Begun : 06/26/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:27 1.0 1          
002  3_20130626_002  RCCV    QUALITY CONTROL CHEC               06/26/13 07:52 1.0 1          
003  3_20130626_003  RCCV    QUALITY CONTROL CHEC               06/26/13 08:40 1.0 1          
004  3_20130626_004  RCCV    QUALITY CONTROL CHEC               06/26/13 12:38 1.0 1          
005  3_20130626_005  RIB     BACKGROUND CONTAMINA               06/26/13 12:51 1.0            
006  3_20130626_006  SAMPLE  246250-014           Soil   199063 06/26/13 13:45 1.0            
007  3_20130626_007  SAMPLE  245758-001           Soil   198917 06/26/13 16:18 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523256769

Instrument : HPGE03                           Begun : 06/27/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:29 1.0 1          
002  3_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 07:45 1.0            
003  3_20130627_003  RIB     BACKGROUND CONTAMINA               06/27/13 08:02 1.0            
004  3_20130627_004  SAMPLE  245758-009           Soil   198917 06/27/13 08:59 1.0            
005  3_20130627_005  SAMPLE  245758-007           Soil   198917 06/27/13 09:48 1.0            
006  3_20130627_006  SAMPLE  245758-010           Soil   198917 06/27/13 11:26 1.0            
007  3_20130627_007  SAMPLE  245758-015           Soil   198917 06/27/13 13:05 1.0            
008  3_20130627_008  SAMPLE  245758-018           Soil   198917 06/27/13 14:30 1.0            
009  3_20130627_009  SAMPLE  245758-016           Soil   198917 06/27/13 15:34 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533253912

Instrument : HPGE04                           Begun : 06/25/13 07:52             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130625_001  RCCV   QUALITY CONTROL CHEC                06/25/13 07:52 1.0 1          
002  4_20130625_002  RIB    BACKGROUND CONTAMINA                06/25/13 08:17 1.0            
003  4_20130625_003  BLANK  QC691038              Soil   199063 06/25/13 09:15 1.0            
004  4_20130625_004  LCS    QC690456              Soil   198917 06/25/13 13:37 1.0 2          

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533255365

Instrument : HPGE04                           Begun : 06/26/13 08:05             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 08:05 1.0 1          
002  4_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 08:19 1.0            
003  4_20130626_003  SAMPLE  246250-001           Soil   199063 06/26/13 09:42 1.0            
004  4_20130626_004  SAMPLE  246250-006           Soil   199063 06/26/13 10:37 1.0            
005  4_20130626_005  MSS     246250-010           Soil   199063 06/26/13 11:27 1.0            
006  4_20130626_006  IDUP    QC694018             Soil   199063 06/26/13 12:18 1.0            
007  4_20130626_007  SAMPLE  246250-015           Soil   199063 06/26/13 13:47 1.0            
008  4_20130626_008  SAMPLE  245758-004           Soil   198917 06/26/13 16:19 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533256786

Instrument : HPGE04                           Begun : 06/27/13 07:46             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:46 1.0 1          
002  4_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 08:01 1.0            
003  4_20130627_003  SAMPLE  245758-006           Soil   198917 06/27/13 09:01 1.0            
004  4_20130627_004  SAMPLE  245758-008           Soil   198917 06/27/13 09:50 1.0            
005  4_20130627_005  SAMPLE  245758-011           Soil   198917 06/27/13 11:28 1.0            
006  4_20130627_006  SAMPLE  245758-013           Soil   198917 06/27/13 13:07 1.0            
007  4_20130627_007  SAMPLE  245758-017           Soil   198917 06/27/13 14:32 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 27-JUN-2013 18:59

Batch Number : 198917                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 24-MAY-2013 15:02              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      245557-001                      352.79  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:41  GS 186                     

2      245558-001                      341.33  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:48  GS 186                     

3      245555-001                      343.18  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:54  GS 186                     

4      245555-002                      385.53  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:02  GS 186                     

5      245556-001                      358.43  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:09  GS 186                     

6      245556-002                      396.2   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:14  GS 186                     

7      245516-001                      392.52  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:12  GS 186                     

8      245516-002                      358.36  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:18  GS 186                     

9      245516-003                      347.12  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:23  GS 186                     

10     245516-004                      308.95  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:28  GS 186                     

11     245516-005                      359.23  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:34  GS 186                     

12     245516-006                      384.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:40  GS 186                     

13     245516-007                      352.13  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:46  GS 186                     

14     245516-008                      368.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:51  GS 186                     

15     245517-001                      386.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:57  GS 186                     

15     245758-001                      386.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:57  RA226     alias:245517-001 

16     245517-002                      344.8   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:05  GS 186                     

16     245758-002                      344.8   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:05  RA226     alias:245517-002 

17     245517-003                      344.72  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:10  GS 186                     

17     245758-003                      344.72  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:10  RA226     alias:245517-003 

18     245517-004                      348.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:14  GS 186                     

18     245758-004                      348.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:14  RA226     alias:245517-004 

19     245517-005                      333.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 14:00  GS 186                     

19     245758-005                      333.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 14:00  RA226     alias:245517-005 

20     245517-006                      330.58  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:57  GS 186                     

20     245758-006                      330.58  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:57  RA226     alias:245517-006 

21     245517-007                      342.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

21     245758-007                      342.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-007 

22     245517-008                      327.26  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

22     245758-008                      327.26  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-008 

23     245517-009                      359.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

23     245758-009                      359.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-009 

24     245517-010                      347.29  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:59  GS 186                     

24     245758-010                      347.29  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:59  RA226     alias:245517-010 

25     245517-011                      328.94  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  GS 186                     

25     245758-011                      328.94  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  RA226     alias:245517-011 

26     245517-012                      347.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  GS 186                     

26     245758-012                      347.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  RA226     alias:245517-012 

27     245518-001                      319.14  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:01  GS 186                     

27     245758-013                      319.14  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:01  RA226     alias:245518-001 

28     245518-002                      325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  GS 186                     

28     245758-014                      325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  RA226     alias:245518-002 

29     245518-003                      323.02  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  GS 186                     

29     245758-015                      323.02  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  RA226     alias:245518-003 

30     245518-004                      327.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  GS 186                     

30     245758-016                      327.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  RA226     alias:245518-004 

31     245518-005                      329.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  GS 186                     

31     245758-017                      329.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  RA226     alias:245518-005 

32     245518-006                      318.69  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     245758-018                      318.69  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  RA226     alias:245518-006 

QC1    QC690455    BLANK               317.24  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:40  GS 186                     

QC2    QC690456    LCS                 311.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:40  GS 186                     

4      QC690457    SDUP of 245555-002  399.23  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:03  GS 186                     

28     QC690458    IDUP of 245518-002  325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  GS 186                     

28     QC691745    IDUP of 245758-014  325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  RA226     alias:QC690458   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-09                Received:        05/23/13                      
Lab ID:          245758-001                    Prepared:        05/28/13 11:57                
Matrix:          Soil                          Analyzed:        06/26/13 16:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   386.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:01                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07337 U        0.2472         0.2010            0.9     
Bismuth-212                          2.083            0.5051         0.1839                    
Bismuth-214                          0.8552           0.1083         0.03801                   
Cesium-137                          -0.008160 U       0.02907        0.02329           0.07    
Cobalt-60                            0.005161 U       0.01432        0.01994           0.03    
Europium-152                        -0.006316 U       0.07514        0.06149           0.1     
Europium-154                         0.04001 U        0.02529        0.1561            0.2     
Lead-212                             1.110            0.1009         0.04552                   
Lead-214                             1.039            0.1104         0.04112                   
Potassium-40                        10.59             1.013          0.2974                    
Protactinium-234                    -0.05802 U        0.1340         0.1082                    
Radium-226 (By Bismuth-214)          0.8552           0.1083         0.03801           0.2     
Thallium-208                         0.3944           0.05766        0.02261                   
Thorium-232 (By Actinium-228)        1.369            0.1646         0.06580           0.9     
Thorium-234                          1.263 U          0.5639         1.562                     
Uranium-235                          0.1055 U         0.05257        0.1691            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-001                   Client ID : 12-PE-E0820-09        

Seqnum : 1523255327007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130626_007                                Batch         : 198917                       Time      : 26-JUN-2013 16:18     

Cal    : 26-JUN-2013 12:49:42,29-APR-2013 08:26:15     Caldate       : 26-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 386.01 g                     Live Time : 2700 sec              

Dead Time : 0.25 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.07337          0.2010       0.9      .24719           .24725           -0.0061     u        

Bismuth-212                         2.083             0.1839                .50508           .51622           0.069       u        

Bismuth-214                         0.8552            0.03801               .10833           .11495           -0.022      u        

Cesium-137                          -0.008160         0.02329      0.07     .029072          .029074          0.0067      u        

Cobalt-60                           0.005161          0.01994      0.03     .014322          .014324          0           u        

Europium-152                        -0.006316         0.06149      0.1      .07514           .07514           0.016       u        

Europium-154                        0.04001           0.1561       0.2      .025285          .02537           0.0031      u        

Lead-212                            1.110             0.04552               .10088           .12892           0.018       u        

Lead-214                            1.039             0.04112               .11037           .12059           0.0059      u        

Potassium-40                        10.59             0.2974                1.0126           1.1434           -0.27       u        

Protactinium-234                    -0.05802          0.1082                .13401           .13479           0.017       u        

Radium-226 (By Bismuth-214)         0.8552            0.03801      0.2      .10833           .11495           -0.022      u        

Thallium-208                        0.3944            0.02261               .057657          .062938          -0.0069     u        

Thorium-232 (By Actinium-228)       1.369             0.06580      0.9      .16458           .19209           0.021       u        

Thorium-234                         1.263             1.562                 .56387           .57637           0.37        u        

Uranium-235                         0.1055            0.1691       0.18     .052574          .052962          0.051       u        

u=use  

Page 1 of 1                                                                                                           1523255327007.1

78 of 557



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-09          
Sample Description: 245758-001, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130626_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:01           Live Time: 2700   sec

Acquisition Time: 6/26/2013 16:18:11        Real Time: 2707   sec
Analysis Time: 6/26/2013 17:03           Dead Time: 0.25   %

Analysis Quantity: 3.860E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.369E+00      1.646E-01      1.921E-01      6.580E-02
Am-241    #AB   -7.337E-02      2.472E-01      2.472E-01      2.010E-01
Bi-212    #      2.083E+00      5.051E-01      5.162E-01      1.839E-01
Bi-214           8.552E-01      1.083E-01      1.150E-01      3.801E-02
Co-60     #AB    5.161E-03      1.432E-02      1.432E-02      1.994E-02
Cs-137    #AB   -8.160E-03      2.907E-02      2.907E-02      2.329E-02
Eu-152    #AB   -6.316E-03      7.514E-02      7.514E-02      6.149E-02
Eu-154    #AB    4.001E-02      2.528E-02      2.537E-02      1.561E-01
K-40             1.059E+01      1.013E+00      1.143E+00      2.974E-01
Pa-234    #AB   -5.802E-02      1.340E-01      1.348E-01      1.082E-01
Pb-212           1.110E+00      1.009E-01      1.289E-01      4.552E-02
Pb-214           1.039E+00      1.104E-01      1.206E-01      4.112E-02
Ra-226    #      2.039E+00      7.720E-01      7.808E-01      4.852E-01
Th-234    #AB    1.263E+00      5.639E-01      5.764E-01      1.562E+00
Tl-208           3.944E-01      5.766E-02      6.294E-02      2.261E-02
U-235     #AB    1.055E-01      5.257E-02      5.296E-02      1.691E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.089E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:03:25
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130626_007.An1               

Sample description                                             
245758-001, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130626_007.An1

Acquisition information
Start time:                 6/26/2013 16:18:11
Live time:               2700
Real time:               2707
Dead time:                  0.25 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/26/2013 12:49:42
Zero offset:          -0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.861E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.8601E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.8601E+02) = 

7.0016E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

80 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:03:25
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130626_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:01:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1157

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.23       16. 143.64   0.84  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  6.703E-01 Th234 
74.79      153.  16.60   0.85  2.594E-02
77.02      306.   9.03   0.85  2.754E-02
87.10      131.  18.00   0.86  3.392E-02
89.96       79.  27.41   0.87  3.548E-02
92.93      136.  17.93   1.13  3.718E-02    92.59   4.343  2.213E+00 Th234 

93.35   4.100  2.321E+00 Ac228 
93.35   5.760  1.652E+00 U235  
92.59   4.343  2.213E+00 Th234 
93.35   5.760  1.652E+00 U235  

93.04      111.  21.89   0.87  3.718E-02    92.59   4.343  1.797E+00 Th234 
93.35   4.100  1.844E+00 Ac228 
93.35   5.760  1.342E+00 U235  

93.06      109.  22.32   0.87  3.682E-02    92.59   4.343  1.775E+00 Th234 
93.35   4.100  1.822E+00 Ac228 
93.35   5.760  1.325E+00 U235  

129.00       50.  41.86   0.73  4.697E-02
143.59       17. 125.01   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.371E-02 U235  
186.00      130.  18.93   1.13  4.660E-02   185.72  57.000  1.271E-01 U235  

186.21   3.555  2.039E+00 Ra226 
185.72  57.000  1.271E-01 U235  

204.75       30.  67.32   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  3.387E-01 U235  

209.40       66.  29.26   0.85  4.467E-02
238.64      848.   3.93   1.03  4.202E-02   238.63  43.600  1.200E+00 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:03:25
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130626_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.68      133.  15.53   1.04  4.175E-02   242.00   7.268  1.135E+00 Pb214 
277.55       33.  49.35   1.07  3.864E-02   277.37   6.600  3.348E-01 Tl208 
295.28      264.   8.92   1.05  3.721E-02   295.22  18.414  9.909E-01 Pb214 
299.96       54.  29.61   1.06  3.683E-02   300.09   3.180  1.195E+00 Pb212 
338.40      208.  11.32   1.18  3.411E-02   338.32  11.400  1.373E+00 Ac228 
351.99      487.   5.25   1.12  3.324E-02   351.93  35.600  1.054E+00 Pb214 
569.78        2. 493.96   1.35  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.01      309.   7.21   1.52  2.358E-02   583.19  85.000  3.944E-01 Tl208 
609.23      350.   6.21   1.46  2.288E-02   609.31  45.490  8.552E-01 Bi214 
719.63       18.  31.60   1.47  2.033E-02   723.30  20.050  1.147E-01 Eu154 
727.33      108.  12.12   1.54  2.025E-02   727.33   6.650  2.083E+00 Bi212 
785.97        8. 104.66   1.52  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.05       45.  22.38   0.32  1.803E-02   860.53  12.400  5.244E-01 Tl208 
911.01      246.   7.27   1.59  1.732E-02   911.20  26.200  1.381E+00 Ac228 
969.18      137.  11.57   1.26  1.658E-02   968.96  15.900  1.348E+00 Ac228 

1120.37      103.  12.14   1.55  1.494E-02  1120.29  14.910  1.202E+00 Bi214 
1173.27        6. 138.75   1.74  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1274.73        2. 359.98   1.78  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1460.78      545.   4.61   1.87  1.219E-02  1460.82  10.550  1.059E+01 K40   
1621.08        8.  72.19   1.88  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.15       63.  13.31   0.84  1.039E-02  1764.49  15.310  1.023E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.26    74.80       295.       102. 3.940E+03   52.56   0.593  -      s 
308.14    77.02       312.       263. 9.550E+03   23.81   0.926  -        
348.35    87.08       234.       129. 3.803E+03   40.05   0.839  -        
359.81    89.95       165.        77. 2.170E+03   52.40   0.626  -      sM
515.86   129.00       155.        67. 1.418E+03   58.35   0.727 AC-228  s 
837.24   209.40       134.        66. 1.480E+03   58.52   0.852 AC-228    

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.97    60.22       258.       -14.    -0.005   336.90   0.832 
Th-234    253.00    63.23       263.        16.     0.006   287.28   0.836s
Th-234    372.23    93.06       244.       109.     0.041    44.63   0.870s
Ac-228    373.39    93.35       203.       136.     0.051    35.86   1.129D
U-235     373.39    93.35       239.       111.     0.041    43.78   0.871D
Eu-152    488.58   122.17       282.       -21.    -0.008   234.78   0.904s
Eu-154    488.40   122.13       230.       -19.    -0.007   230.23   0.905s
Pa-234    520.97   130.27       237.       -19.    -0.007   230.98   0.915s
U-235     574.18   143.59       216.        17.     0.006   250.02   0.929s
U-235     744.47   186.19       213.        91.     0.034    49.84   0.976s
Ra-226    743.70   186.00       177.       130.     0.048    37.86   1.134s
U-235     818.66   204.75       183.        30.     0.011   134.64   0.997s
Pb-212    954.05   238.63       190.       780.     0.289     9.09   0.878 
Pb-214    966.22   241.67       154.       127.     0.047    35.09   1.817s
Tl-208   1109.64   277.55       125.        33.     0.012    98.69   1.074s
Pb-214   1180.54   295.28       103.       262.     0.097    17.85   1.053 
Pb-212   1199.24   299.96        84.        54.     0.020    59.21   1.060 
Ac-228   1352.93   338.40       113.       206.     0.076    22.64   1.179 
Eu-152   1375.81   344.13        83.        -2.    -0.001  1189.66   1.142s
Pb-214   1407.25   351.99        65.       481.     0.178    10.50   1.120 
Pa-234   2278.06   569.78        52.         2.     0.001   987.93   1.349s
Tl-208   2330.98   583.01        56.       305.     0.113    14.42   1.517 
Bi-214   2435.81   609.23        43.       343.     0.127    12.42   1.459 
Cs-137   2641.47   660.65        50.        -6.    -0.002   356.26   1.425s
Eu-154   2877.34   719.63         7.        18.     0.007    63.20   1.472s
Bi-212   2908.14   727.33        17.       108.     0.040    24.24   1.536s
Bi-212   3142.71   785.97        33.         8.     0.003   209.31   1.517s
Tl-208   3439.06   860.05        17.        45.     0.017    44.76   0.324s
Pa-234   3520.27   880.35        24.        -3.    -0.001   474.62   1.583s
Ac-228   3642.91   911.01        24.       242.     0.089    14.54   1.594 
Pa-234   3780.85   945.49        39.        -4.    -0.001   494.53   1.622s
Ac-228   3875.66   969.18        39.       137.     0.051    23.14   1.262 
Eu-154   3982.86   995.98        32.        -2.    -0.001   940.84   1.651s
Eu-154   4011.37  1003.10        36.        -7.    -0.003   259.67   1.656s
Eu-152   4443.39  1111.07        27.        -1.     0.000  1687.85   1.713s
Bi-214   4480.60  1120.37        13.       103.     0.038    24.28   1.547 
Co-60    4692.30  1173.27        27.         6.     0.002   277.50   1.741s
Eu-154   5098.36  1274.73        25.         2.     0.001   719.96   1.784s
K-40     5843.09  1460.78        40.       525.     0.194     9.21   1.872 
Bi-212   6484.89  1621.08        13.         8.     0.003   144.38   1.877s
Bi-214   7057.83  1764.15         2.        63.     0.023    26.61   0.837s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.3694E+00                                      5.12E+12             
911.20 1.381E+00  (P 6.580E-02 7.27E+00 2.62E+01 G  
968.96 1.348E+00  (P 1.429E-01 1.16E+01 1.59E+01 G  
338.32 1.373E+00  (P 1.652E-01 1.13E+01 1.14E+01 G  

Energy duplication    
93.35 2.321E+00 + P 5.641E-01 1.79E+01 4.10E+00 XA 

Am-241   I  -7.3371E-02                                      1.58E+05             
59.54-7.337E-02 ?(  2.010E-01 1.68E+02 3.59E+01 G  

Bi-212   N   2.0833E+00                                      5.12E+12             
727.33 2.083E+00 *(  1.839E-01 1.21E+01 6.65E+00 G  
785.37 1.002E+00 -   1.629E+00 1.05E+02 1.11E+00 G  

1620.74 1.223E+00 -   1.268E+00 7.22E+01 1.51E+00 G  

Bi-214   N   8.5520E-01                                      5.84E+05             
609.31 8.552E-01  (P 3.801E-02 6.21E+00 4.55E+01 G  

1120.29 1.202E+00 +   9.708E-02 1.21E+01 1.49E+01 G  
1764.49 1.023E+00 +   5.632E-02 1.33E+01 1.53E+01 G  

Co-60    T   5.1612E-03                                      1.93E+03             
1332.49 2.728E-04 &(  1.994E-02 4.45E+03 1.00E+02 G  
1173.23 1.006E-02 ?(  2.188E-02 1.39E+02 9.98E+01 G  

Cs-137   I  -8.1601E-03                                      1.10E+04             
661.66-8.160E-03 ?(  2.329E-02 1.78E+02 8.50E+01 G  

Eu-152   I  -6.3161E-03                                      4.94E+03             
344.28-6.316E-03 ?(  6.149E-02 5.95E+02 2.66E+01 G  
121.78-4.109E-02 +   7.805E-02 1.17E+02 2.84E+01 G  
778.90 0.000E+00 +   1.779E-01 1.00E+03 1.30E+01 G  
964.08 0.000E+00 +   5.808E-01 1.00E+03 1.45E+01 G  

1112.08-1.133E-02 &   1.563E-01 8.44E+02 1.34E+01 G  
1408.01 0.000E+00 +   5.974E-02 1.00E+03 2.09E+01 G  

Eu-154   I   4.0008E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.561E-01 1.00E+03 1.22E+01 G  
123.07-2.665E-02 &   4.952E-02 1.15E+02 4.04E+01 G  

1274.43 1.106E-02 ?(  6.431E-02 3.60E+02 3.49E+01 G  
723.30 1.147E-01 ?(  3.962E-02 3.16E+01 2.00E+01 G  

1004.72-6.197E-02 +   1.267E-01 1.30E+02 1.79E+01 G  
996.25-2.647E-02 +   2.025E-01 4.70E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0586E+01                                      4.57E+11             
1460.82 1.059E+01  (P 2.974E-01 4.61E+00 1.06E+01 G  

Pa-234   N  -5.8020E-02                                      1.63E+12             
131.30-5.802E-02 ?(  1.082E-01 1.15E+02 1.82E+01 G  
569.50 2.424E-02 +   1.953E-01 4.94E+02 9.30E+00 G  
946.00-4.174E-02 +   1.662E-01 2.47E+02 1.35E+01 G  
880.52 2.132E-03 &   1.871E-01 5.33E+03 1.05E+01 G  
883.24-4.500E-02 &   1.706E-01 2.37E+02 9.70E+00 G  

Pb-212   N   1.1095E+00                                      5.12E+12             
238.63 1.103E+00  (  4.552E-02 4.55E+00 4.36E+01 G  
300.09 1.195E+00  (  4.728E-01 2.96E+01 3.18E+00 G  

Pb-214   N   1.0390E+00                                      5.84E+05             
351.93 1.054E+00  (P 4.112E-02 5.25E+00 3.56E+01 G  
295.22 9.909E-01  (P 8.958E-02 8.92E+00 1.84E+01 G  
242.00 1.086E+00  (  2.473E-01 1.75E+01 7.27E+00 G  

Ra-226   N   2.0390E+00                                      5.84E+05             
186.21 2.039E+00 *(  4.852E-01 1.89E+01 3.56E+00 G  

Th-234   N   1.2634E+00                                      1.63E+12             
63.30 6.703E-01 ?(  1.562E+00 1.44E+02 3.75E+00 G  
92.59 1.775E+00  (  5.899E-01 2.23E+01 4.34E+00 G  

Tl-208   N   3.9442E-01                                      5.12E+12             
583.19 3.944E-01  (P 2.261E-02 7.21E+00 8.50E+01 G  
277.37 3.348E-01 - P 2.654E-01 4.93E+01 6.60E+00 G  
860.53 5.244E-01 +   1.108E-01 2.24E+01 1.24E+01 G  

U-235    N   1.0548E-01                                      2.57E+11             
143.77 8.371E-02 ?(  1.691E-01 1.25E+02 1.09E+01 G  
205.32 3.387E-01  (  3.614E-01 6.73E+01 5.02E+00 G  
163.36-5.870E-03 &   3.755E-01 3.89E+03 5.08E+00 G  
185.72 8.912E-02 *(  3.321E-02 2.49E+01 5.70E+01 G  

Energy duplication    
93.35 1.342E+00     4.359E-01 2.19E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.22       258.       -14.    -0.005   336.90  -7.337E-02   
Th-234      63.23       263.        16.     0.006   287.28   6.703E-01   
Th-234      93.06       244.       109.     0.041    44.63   1.775E+00   
U-235       93.35       239.       111.     0.041    43.78   1.342E+00   
Eu-152     122.17       282.       -21.    -0.008   234.78  -4.109E-02   
Eu-154     122.13       230.       -19.    -0.007   230.23  -2.665E-02   
Pa-234     130.27       237.       -19.    -0.007   230.98  -5.802E-02   
U-235      143.59       216.        17.     0.006   250.02   8.371E-02   
U-235      186.19       213.        91.     0.034    49.84   8.912E-02   
U-235      204.75       183.        30.     0.011   134.64   3.387E-01   
Eu-152     344.13        83.        -2.    -0.001  1189.66  -6.316E-03   
Pa-234     569.78        52.         2.     0.001   987.93   2.424E-02   
Cs-137     660.65        50.        -6.    -0.002   356.26  -8.160E-03   
Eu-154     719.63         7.        18.     0.007    63.20   1.147E-01   
Pa-234     880.35        24.        -3.    -0.001   474.62  -4.500E-02   
Pa-234     945.49        39.        -4.    -0.001   494.53  -4.174E-02   
Eu-154     995.98        32.        -2.    -0.001   940.84  -2.647E-02   
Eu-154    1003.10        36.        -7.    -0.003   259.67  -6.197E-02   
Eu-152    1111.07        27.        -1.     0.000  1687.85  -1.133E-02   
Co-60     1173.27        27.         6.     0.002   277.50   1.006E-02   
Eu-154    1274.73        25.         2.     0.001   719.96   1.106E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.3694E+00    1.3694E+00   1.6458E-01    1.9209E-01  6.580E-02
Am-241 #A   -7.3360E-02   -7.3371E-02   2.4719E-01    2.4725E-01  2.010E-01
Bi-212 #     2.0833E+00    2.0833E+00   5.0508E-01    5.1622E-01  1.839E-01
Bi-214       8.5516E-01    8.5520E-01   1.0833E-01    1.1495E-01  3.801E-02
Co-60  #A    5.0979E-03    5.1612E-03   1.4322E-02    1.4324E-02  1.994E-02
Cs-137 #A   -8.1425E-03   -8.1601E-03   2.9072E-02    2.9074E-02  2.329E-02
Eu-152 #A   -6.2858E-03   -6.3161E-03   7.5140E-02    7.5140E-02  6.149E-02
Eu-154 #A    3.9707E-02    4.0008E-02   2.5285E-02    2.5370E-02  1.561E-01
K-40         1.0586E+01    1.0586E+01   1.0126E+00    1.1434E+00  2.974E-01
Pa-234 #A   -5.8020E-02   -5.8020E-02   1.3401E-01    1.3479E-01  1.082E-01
Pb-212       1.1095E+00    1.1095E+00   1.0088E-01    1.2892E-01  4.552E-02
Pb-214       1.0390E+00    1.0390E+00   1.1037E-01    1.2059E-01  4.112E-02
Ra-226 #     2.0389E+00    2.0390E+00   7.7203E-01    7.8076E-01  4.852E-01
Th-234 #A    1.2634E+00    1.2634E+00   5.6387E-01    5.7637E-01  1.562E+00
Tl-208       3.9442E-01    3.9442E-01   5.7657E-02    6.2938E-02  2.261E-02
U-235  #A    1.0548E-01    1.0548E-01   5.2574E-02    5.2962E-02  1.691E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     1.948E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.3 keV) 1.9475767E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-10                Received:        05/23/13                      
Lab ID:          245758-002                    Prepared:        05/28/13 12:05                
Matrix:          Soil                          Analyzed:        06/26/13 16:15                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.8 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.07324 U        0.1941         0.1568            0.9     
Bismuth-212                          0.8713           0.4068         0.2635                    
Bismuth-214                          0.6026           0.09264        0.03470                   
Cesium-137                           0.008114 U       0.02719        0.02163           0.07    
Cobalt-60                            0.009099 U       0.01223        0.01658           0.03    
Europium-152                         0.02781 U        0.04650        0.04975           0.1     
Europium-154                         0.01880 U        0.1141         0.1190            0.2     
Lead-212                             0.7629           0.09563        0.04711                   
Lead-214                             0.7802           0.1060         0.04228                   
Potassium-40                        10.15             0.9834         0.2562                    
Protactinium-234                    -0.09961 U        0.1467         0.1172                    
Radium-226 (By Bismuth-214)          0.6026           0.09264        0.03470           0.2     
Thallium-208                         0.3234           0.05299        0.02003                   
Thorium-232 (By Actinium-228)        0.9154           0.1353         0.05443           0.9     
Thorium-234                          0.7530 U         1.567          1.259                     
Uranium-235                          0.07973 U        0.03948        0.1608            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245758-002                   Client ID : 12-PE-E0820-10        

Seqnum : 1503255326009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130626_009                                Batch         : 198917                       Time      : 26-JUN-2013 16:15     

Cal    : 26-JUN-2013 07:37:28,19-JUN-2013 18:43:28     Caldate       : 26-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344.8 g                      Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.07324          0.1568       0.9      .19413           .1942            -0.0061     u        

Bismuth-212                         0.8713            0.2635                .40684           .40928           0.069       u        

Bismuth-214                         0.6026            0.03470               .092642          .09652           -0.022      u        

Cesium-137                          0.008114          0.02163      0.07     .027193          .027195          0.0067      u        

Cobalt-60                           0.009099          0.01658      0.03     .012229          .012236          0           u        

Europium-152                        0.02781           0.04975      0.1      .046495          .046515          0.016       u        

Europium-154                        0.01880           0.1190       0.2      .11409           .1141            0.0031      u        

Lead-212                            0.7629            0.04711               .095634          .11042           0.018       u        

Lead-214                            0.7802            0.04228               .10603           .11214           0.0059      u        

Potassium-40                        10.15             0.2562                .98341           1.1075           -0.27       u        

Protactinium-234                    -0.09961          0.1172                .14667           .14874           0.017       u        

Radium-226 (By Bismuth-214)         0.6026            0.03470      0.2      .092642          .09652           -0.022      u        

Thallium-208                        0.3234            0.02003               .05299           .056886          -0.0069     u        

Thorium-232 (By Actinium-228)       0.9154            0.05443      0.9      .13527           .1506            0.021       u        

Thorium-234                         0.7530            1.259                 1.5668           1.5684           0.37        u        

Uranium-235                         0.07973           0.1608       0.18     .039481          .039777          0.051       u        

u=use  

Page 1 of 1                                                                                                           1503255326009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-10          
Sample Description: 245758-002, 198917 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130626_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:05           Live Time: 2700   sec

Acquisition Time: 6/26/2013 16:15:43        Real Time: 2703   sec
Analysis Time: 6/26/2013 17:00           Dead Time: 0.11   %

Analysis Quantity: 3.448E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.154E-01      1.353E-01      1.506E-01      5.443E-02
Am-241    #AB   -7.324E-02      1.941E-01      1.942E-01      1.568E-01
Bi-212           8.713E-01      4.068E-01      4.093E-01      2.635E-01
Bi-214           6.026E-01      9.264E-02      9.652E-02      3.470E-02
Co-60     #AB    9.099E-03      1.223E-02      1.224E-02      1.658E-02
Cs-137    #AB    8.114E-03      2.719E-02      2.720E-02      2.163E-02
Eu-152    #AB    2.781E-02      4.650E-02      4.651E-02      4.975E-02
Eu-154    #AB    1.880E-02      1.141E-01      1.141E-01      1.190E-01
K-40             1.015E+01      9.834E-01      1.107E+00      2.562E-01
Pa-234    #AB   -9.961E-02      1.467E-01      1.487E-01      1.172E-01
Pb-212           7.629E-01      9.563E-02      1.104E-01      4.711E-02
Pb-214           7.802E-01      1.060E-01      1.121E-01      4.228E-02
Ra-226    #      1.758E+00      7.382E-01      7.450E-01      4.711E-01
Th-234    #AB    7.530E-01      1.567E+00      1.568E+00      1.259E+00
Tl-208           3.234E-01      5.299E-02      5.689E-02      2.003E-02
U-235     #AB    7.973E-02      3.948E-02      3.978E-02      1.608E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.706E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

Sample description                                             
245758-002, 198917                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130626_009.An1

Acquisition information
Start time:                 6/26/2013 16:15:43
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/26/2013 07:37:28
Zero offset:          -0.015 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.230E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.27keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4480E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4480E+02) = 

7.8385E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0963

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.81       60.  23.13   0.56  0.000E+00
63.40       19. 104.03   0.82  1.951E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.530E-01 Th234 
74.88      138.  15.36   0.83  2.923E-02
77.20      218.  10.62   0.83  3.094E-02
87.35      104.  19.32   1.13  3.738E-02
93.13       60.  36.46   0.71  4.044E-02    93.35   4.100  1.043E+00 Ac228 

93.35   5.760  7.428E-01 U235  
93.35   5.760  7.428E-01 U235  

93.30       64.  35.41   0.85  4.044E-02    93.35   4.100  1.115E+00 Ac228 
93.35   5.760  7.937E-01 U235  
92.59   4.343  1.062E+00 Th234 

122.41       22.  83.59   0.88  4.860E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  4.639E-02 Eu152 

143.10        7. 267.64   0.91  5.008E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.684E-02 U235  

163.60        7. 263.35   0.93  4.958E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  7.976E-02 U235  

185.75       83.  24.76   0.95  4.797E-02   185.72  57.000  8.796E-02 U235  
186.21   3.555  1.412E+00 Ra226 
185.72  57.000  8.796E-02 U235  

185.90      103.  20.99   1.16  4.793E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.758E+00 Ra226 

209.09       71.  25.64   0.88  4.581E-02
238.57      492.   6.27   0.89  4.295E-02   238.63  43.600  7.629E-01 Pb212 
241.67       78.  26.22   0.91  4.262E-02   242.00   7.268  7.289E-01 Pb214 
277.45       23.  60.21   1.05  3.941E-02   277.37   6.600  2.550E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.28      205.  10.19   1.17  3.793E-02   295.22  18.414  8.423E-01 Pb214 
300.13       64.  24.16   0.59  3.755E-02   300.09   3.180  1.561E+00 Pb212 
338.40      108.  15.04   0.92  3.477E-02   338.32  11.400  7.873E-01 Ac228 
351.98      321.   6.67   1.28  3.388E-02   351.93  35.600  7.585E-01 Pb214 
510.83      160.  12.38   0.94  2.637E-02
583.41      228.   8.19   1.52  2.410E-02   583.19  85.000  3.233E-01 Tl208 
609.45      233.   7.50   0.74  2.339E-02   609.31  45.490  6.197E-01 Bi214 
661.48        5. 167.56   1.42  2.212E-02   661.66  84.990    PBC<MDA Cs137 
727.31       43.  23.35   1.47  2.074E-02   727.33   6.650  9.047E-01 Bi212 
785.56       27.  33.02   0.27  1.968E-02   785.37   1.110  3.589E+00 Bi212 
860.47        9.  94.04   1.58  1.847E-02   860.53  12.400    PBC<MDA Tl208 
911.15      156.   9.27   0.82  1.775E-02   911.20  26.200  9.739E-01 Ac228 
969.22       85.  13.39   0.44  1.700E-02   968.96  15.900  9.110E-01 Ac228 
995.97        2. 303.43   1.68  1.666E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.131E-02 Eu154 
1120.48       43.  20.47   1.77  1.531E-02  1120.29  14.910  5.503E-01 Bi214 
1171.06        9.  67.20   1.80  1.479E-02  1173.23  99.850  1.803E-02 Co60  
1408.34        3. 186.71   1.93  1.285E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.663E-02 Eu152 
1460.93      460.   4.63   1.90  1.247E-02  1460.82  10.550  1.015E+01 K40   
1620.37        4.  78.74   2.03  1.143E-02  1620.74   1.510    PBC<MDA Bi212 
1764.58       50.  14.14   0.44  1.061E-02  1764.49  15.310  8.936E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

103.21    25.81        57.        60. 0.000E+00   46.27   0.560 TH-231  s 
299.43    74.91       208.       102. 3.503E+03   46.18   0.844  -        
308.70    77.22       190.       197. 6.381E+03   25.12   0.956  -        
349.16    87.35       137.       104. 2.788E+03   38.63   1.131  -      s 
835.78   209.09       101.        71. 1.554E+03   51.28   0.884 AC-228  s 

2041.98   510.83        62.       160. 6.082E+03   24.76   0.938 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.80    59.73       178.       -15.    -0.005   265.04   0.813s
Th-234    253.43    63.40       185.        19.     0.007   208.06   0.817s
Ac-228    373.15    93.35       179.        60.     0.022    72.92   0.713D
U-235     373.15    93.35       222.        64.     0.024    70.81   0.851D
Eu-152    489.31   122.41       157.        22.     0.008   167.19   0.883s
Eu-154    493.51   123.46       192.        -7.    -0.003   537.95   0.885s
Pa-234    522.71   130.77       245.       -31.    -0.011   147.25   0.894s
U-235     572.00   143.10       170.         7.     0.003   535.28   0.908s
U-235     653.92   163.60       163.         7.     0.003   526.70   0.930s
U-235     742.48   185.75       169.        83.     0.031    49.52   0.954s
Ra-226    743.06   185.90       141.       103.     0.038    41.98   1.162s
U-235     817.92   204.63       124.       -11.    -0.004   295.66   0.975s
Pb-212    953.58   238.57       170.       492.     0.182    12.54   0.891 
Pb-214    965.97   241.67       146.        78.     0.029    52.44   0.910s
Tl-208   1109.01   277.45        83.        23.     0.008   120.41   1.052s
Pb-214   1180.29   295.28        75.       203.     0.075    20.37   1.174 
Pb-212   1199.68   300.13        61.        64.     0.024    48.31   0.588s
Ac-228   1352.64   338.40        62.       108.     0.040    30.07   0.918 
Pb-214   1406.96   351.98        57.       315.     0.117    13.34   1.275 
Tl-208   2332.15   583.41        37.       228.     0.085    16.39   1.522 
Bi-214   2436.28   609.45        30.       227.     0.084    14.99   0.736s
Cs-137   2644.31   661.48        36.         5.     0.002   335.12   1.419s
Eu-154   2900.65   725.59        70.       -14.    -0.005   177.15   1.471s
Bi-212   2907.54   727.31        29.        43.     0.016    46.70   1.474s
Eu-152   3112.87   778.66        35.        -3.    -0.001   607.09   1.517s
Bi-212   3140.45   785.56        15.        27.     0.010    66.05   0.270s
Tl-208   3440.02   860.47        33.         9.     0.003   188.08   1.581s
Pa-234   3531.57   883.36        29.        -2.    -0.001   891.88   1.599s
Ac-228   3642.69   911.15        14.       156.     0.058    18.54   0.817s
Pa-234   3789.12   947.77        27.        -4.    -0.002   342.96   1.645s
Eu-152   3835.32   959.32        16.        -1.     0.000  1770.72   1.658s
Ac-228   3874.92   969.22        15.        85.     0.031    26.77   0.441s
Eu-154   3981.91   995.97        27.         2.     0.001   606.86   1.681s
Eu-154   4021.00  1005.74        28.        -2.    -0.001   850.96   1.687s
Eu-152   4450.05  1113.02        29.        -4.    -0.002   368.62   1.760s
Bi-214   4479.89  1120.48        18.        43.     0.016    40.94   1.765s
Co-60    4682.21  1171.06        14.         9.     0.003   134.40   1.799s
Eu-154   5104.83  1276.72        24.        -3.    -0.001   541.59   1.859s
Eu-152   5631.37  1408.34        18.         3.     0.001   373.42   1.932s
K-40     5841.76  1460.93        25.       460.     0.170     9.25   1.898 
Bi-212   6479.68  1620.37         4.         4.     0.002   157.49   2.030s
Bi-214   7056.71  1764.58         0.        50.     0.019    28.28   0.437s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.1544E-01                                      5.12E+12             
911.20 9.739E-01  (  5.443E-02 9.27E+00 2.62E+01 G  
968.96 9.110E-01  (  9.759E-02 1.34E+01 1.59E+01 G  
338.32 7.873E-01  (  1.338E-01 1.50E+01 1.14E+01 G  

Energy duplication    
93.35 1.043E+00     5.464E-01 3.65E+01 4.10E+00 XA 

Am-241   I  -7.3244E-02                                      1.58E+05             
59.54-7.324E-02 ?(  1.568E-01 1.33E+02 3.59E+01 G  

Bi-212   N   8.7127E-01                                      5.12E+12             
727.33 9.047E-01 ?(  2.635E-01 2.33E+01 6.65E+00 G  
785.37 3.589E+00 +   1.199E+00 3.30E+01 1.11E+00 G  

1620.74 7.242E-01 ?(  7.431E-01 7.87E+01 1.51E+00 G  

Bi-214   N   6.0257E-01                                      5.84E+05             
609.31 6.197E-01  (P 3.470E-02 7.50E+00 4.55E+01 G  

1120.29 5.503E-01 ?(  1.243E-01 2.05E+01 1.49E+01 G  
1764.49 8.936E-01 +   4.164E-02 1.41E+01 1.53E+01 G  

Co-60    T   9.0991E-03                                      1.93E+03             
1332.49 1.753E-04 %(  1.658E-02 5.75E+03 1.00E+02 G  
1173.23 1.803E-02 ?(  1.736E-02 6.72E+01 9.98E+01 G  

Cs-137   I   8.1142E-03                                      1.10E+04             
661.66 8.114E-03 ?(  2.163E-02 1.68E+02 8.50E+01 G  

Eu-152   I   2.7810E-02                                      4.94E+03             
344.28 1.042E-03 &(  4.975E-02 2.90E+03 2.66E+01 G  
121.78 4.639E-02 &(  6.177E-02 8.36E+01 2.84E+01 G  
778.90-3.193E-02 +   1.565E-01 3.04E+02 1.30E+01 G  
964.08-7.622E-03 +   1.101E-01 8.85E+02 1.45E+01 G  

1112.08-6.089E-02 +   1.785E-01 1.84E+02 1.34E+01 G  
1408.01 3.663E-02 ?(  1.078E-01 1.87E+02 2.09E+01 G  

Eu-154   I   1.8801E-02                                      3.14E+03             
873.18-6.235E-04 %(  1.190E-01 1.16E+04 1.22E+01 G  
123.07-1.092E-02 &   4.794E-02 2.69E+02 4.04E+01 G  

1274.43-1.594E-02 +   6.926E-02 2.71E+02 3.49E+01 G  
723.30-9.798E-02 +   1.363E-01 8.86E+01 2.00E+01 G  

1004.72-1.770E-02 +   1.222E-01 4.25E+02 1.79E+01 G  
996.25 4.131E-02 ?(  2.019E-01 3.03E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0154E+01                                      4.57E+11             
1460.82 1.015E+01  (P 2.562E-01 4.63E+00 1.06E+01 G  

Pa-234   N  -9.9605E-02                                      1.63E+12             
131.30-9.960E-02 ?(  1.172E-01 7.36E+01 1.82E+01 G  
569.50 8.997E-04 &   1.812E-01 1.22E+04 9.30E+00 G  
946.00-5.525E-02 +   1.500E-01 1.71E+02 1.35E+01 G  
880.52 3.410E-03 %   1.932E-01 3.44E+03 1.05E+01 G  
883.24-2.846E-02 +   2.060E-01 4.46E+02 9.70E+00 G  

Pb-212   N   7.6288E-01                                      5.12E+12             
238.63 7.629E-01  (  4.711E-02 6.27E+00 4.36E+01 G  
300.09 1.561E+00 +   4.417E-01 2.42E+01 3.18E+00 G  

Pb-214   N   7.8015E-01                                      5.84E+05             
351.93 7.585E-01  (P 4.228E-02 6.67E+00 3.56E+01 G  
295.22 8.423E-01  (P 8.405E-02 1.02E+01 1.84E+01 G  
242.00 7.289E-01  (P 2.641E-01 2.62E+01 7.27E+00 G  

Ra-226   N   1.7583E+00                                      5.84E+05             
186.21 1.758E+00 @(  4.711E-01 2.10E+01 3.56E+00 G  

Th-234   N   7.5304E-01                                      1.63E+12             
63.30 7.530E-01 &(  1.259E+00 1.04E+02 3.75E+00 G  
92.59 2.012E-02 &   7.122E-01 2.15E+03 4.34E+00 G  

Tl-208   N   3.2335E-01                                      5.12E+12             
583.19 3.233E-01  (  2.003E-02 8.19E+00 8.50E+01 G  
277.37 2.550E-01 -   2.372E-01 6.02E+01 6.60E+00 G  
860.53 1.165E-01 -   1.690E-01 9.40E+01 1.24E+01 G  

U-235    N   7.9732E-02                                      2.57E+11             
143.77 3.684E-02 &(  1.608E-01 2.68E+02 1.09E+01 G  
205.32-1.362E-01 +   3.246E-01 1.48E+02 5.02E+00 G  
163.36 7.976E-02 ?(  3.424E-01 2.63E+02 5.08E+00 G  
185.72 8.796E-02 @(  3.216E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 7.937E-01     4.330E-01 3.54E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.73       178.       -15.    -0.005   265.04  -7.324E-02   
Th-234      63.40       185.        19.     0.007   208.06   7.530E-01   
U-235       93.35       222.        64.     0.024    70.81   7.937E-01   
Eu-152     122.41       157.        22.     0.008   167.19   4.639E-02   
Eu-154     123.46       192.        -7.    -0.003   537.95  -1.092E-02   
Pa-234     130.77       245.       -31.    -0.011   147.25  -9.960E-02   
U-235      143.10       170.         7.     0.003   535.28   3.684E-02   
U-235      163.60       163.         7.     0.003   526.70   7.976E-02   
U-235      185.75       169.        83.     0.031    49.52   8.796E-02   
U-235      204.63       124.       -11.    -0.004   295.66  -1.362E-01   
Cs-137     661.48        36.         5.     0.002   335.12   8.114E-03   
Eu-154     725.59        70.       -14.    -0.005   177.15  -9.798E-02   
Eu-152     778.66        35.        -3.    -0.001   607.09  -3.193E-02   
Pa-234     883.36        29.        -2.    -0.001   891.88  -2.846E-02   
Pa-234     947.77        27.        -4.    -0.002   342.96  -5.525E-02   
Eu-152     959.32        16.        -1.     0.000  1770.72  -7.622E-03   
Eu-154     995.97        27.         2.     0.001   606.86   4.131E-02   
Eu-154    1005.74        28.        -2.    -0.001   850.96  -1.770E-02   
Eu-152    1113.02        29.        -4.    -0.002   368.62  -6.089E-02   
Co-60     1171.06        14.         9.     0.003   134.40   1.803E-02   
Eu-154    1276.72        24.        -3.    -0.001   541.59  -1.594E-02   
Eu-152    1408.34        18.         3.     0.001   373.42   3.663E-02   

P - Peakbackground subtraction

97 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:00:52
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626_009.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.1544E-01    9.1544E-01   1.3527E-01    1.5060E-01  5.443E-02
Am-241 #A   -7.3233E-02   -7.3244E-02   1.9413E-01    1.9420E-01  1.568E-01
Bi-212       8.7127E-01    8.7127E-01   4.0684E-01    4.0928E-01  2.635E-01
Bi-214       6.0255E-01    6.0257E-01   9.2642E-02    9.6520E-02  3.470E-02
Co-60  #A    8.9875E-03    9.0991E-03   1.2229E-02    1.2236E-02  1.658E-02
Cs-137 #A    8.0967E-03    8.1142E-03   2.7193E-02    2.7195E-02  2.163E-02
Eu-152 #A    2.7677E-02    2.7810E-02   4.6495E-02    4.6515E-02  4.975E-02
Eu-154 #A    1.8659E-02    1.8801E-02   1.1409E-01    1.1410E-01  1.190E-01
K-40         1.0154E+01    1.0154E+01   9.8341E-01    1.1075E+00  2.562E-01
Pa-234 #A   -9.9605E-02   -9.9605E-02   1.4667E-01    1.4874E-01  1.172E-01
Pb-212       7.6288E-01    7.6288E-01   9.5634E-02    1.1042E-01  4.711E-02
Pb-214       7.8012E-01    7.8015E-01   1.0603E-01    1.1214E-01  4.228E-02
Ra-226 #     1.7582E+00    1.7583E+00   7.3818E-01    7.4498E-01  4.711E-01
Th-234 #A    7.5304E-01    7.5304E-01   1.5668E+00    1.5684E+00  1.259E+00
Tl-208       3.2335E-01    3.2335E-01   5.2990E-02    5.6886E-02  2.003E-02
U-235  #A    7.9732E-02    7.9732E-02   3.9481E-02    3.9777E-02  1.608E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.3 keV)     1.617E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.3 keV) 1.6168053E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-11                Received:        05/23/13                      
Lab ID:          245758-003                    Prepared:        05/28/13 12:10                
Matrix:          Soil                          Analyzed:        06/26/13 16:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.06991 U        0.2014         0.1628            0.9     
Bismuth-212                          0.8984           0.4843         0.2643                    
Bismuth-214                          0.7638           0.1060         0.03958                   
Cesium-137                          -0.005903 U       0.03171        0.02565           0.07    
Cobalt-60                           -0.003018 U       0.02550        0.02057           0.03    
Europium-152                         0.03655 U        0.05103        0.06419           0.1     
Europium-154                         0.02845 U        0.03586        0.1558            0.2     
Lead-212                             0.8977           0.1016         0.05147                   
Lead-214                             0.7967           0.1300         0.05681                   
Potassium-40                         9.373            1.008          0.3072                    
Protactinium-234                    -0.09252 U        0.1375         0.1096                    
Radium-226 (By Bismuth-214)          0.7638           0.1060         0.03958           0.2     
Thallium-208                         0.3206           0.05254        0.02011                   
Thorium-232 (By Actinium-228)        1.048            0.1372         0.07764           0.9     
Thorium-234                         -0.005107 U       1.584          1.304                     
Uranium-235                          0.1828           0.1975         0.1544            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245758-003                   Client ID : 12-PE-E0820-11        

Seqnum : 1513255351010.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130626_010                                Batch         : 198917                       Time      : 26-JUN-2013 16:16     

Cal    : 26-JUN-2013 08:02:01,09-JAN-2013 12:22:14     Caldate       : 26-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344.72 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.06991          0.1628       0.9      .20141           .20148           -0.0061     u        

Bismuth-212                         0.8984            0.2643                .48433           .48651           0.069       u        

Bismuth-214                         0.7638            0.03958               .10599           .11154           -0.022      u        

Cesium-137                          -0.005903         0.02565      0.07     .031714          .031715          0.0067      u        

Cobalt-60                           -0.003018         0.02057      0.03     .025497          .025497          0           u        

Europium-152                        0.03655           0.06419      0.1      .05103           .051072          0.016       u        

Europium-154                        0.02845           0.1558       0.2      .03586           .035891          0.0031      u        

Lead-212                            0.8977            0.05147               .10157           .12581           0.018       u        

Lead-214                            0.7967            0.05681               .12995           .1373            0.0059      u        

Potassium-40                        9.373             0.3072                1.008            1.1126           -0.27       u        

Protactinium-234                    -0.09252          0.1096                .13745           .13937           0.017       u        

Radium-226 (By Bismuth-214)         0.7638            0.03958      0.2      .10599           .11154           -0.022      u        

Thallium-208                        0.3206            0.02011               .052543          .056472          -0.0069     u        

Thorium-232 (By Actinium-228)       1.048             0.07764      0.9      .13715           .15676           0.021       u        

Thorium-234                         -0.005107         1.304                 1.5837           1.5837           0.37        u        

Uranium-235                         0.1828            0.1544       0.18     .19752           .19787           0.051       u        

u=use  

Page 1 of 1                                                                                                           1513255351010.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-11          
Sample Description: 245758-003, 198917 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130626_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:00           Live Time: 2700   sec

Acquisition Time: 6/26/2013 16:16:59        Real Time: 2703   sec
Analysis Time: 6/26/2013 17:02           Dead Time: 0.11   %

Analysis Quantity: 3.447E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.048E+00      1.371E-01      1.568E-01      7.764E-02
Am-241    #AB   -6.991E-02      2.014E-01      2.015E-01      1.628E-01
Bi-212    #      8.984E-01      4.843E-01      4.865E-01      2.643E-01
Bi-214           7.638E-01      1.060E-01      1.115E-01      3.958E-02
Co-60     #AB   -3.018E-03      2.550E-02      2.550E-02      2.057E-02
Cs-137    #AB   -5.903E-03      3.171E-02      3.171E-02      2.565E-02
Eu-152    #AB    3.655E-02      5.103E-02      5.107E-02      6.419E-02
Eu-154    #AB    2.845E-02      3.586E-02      3.589E-02      1.558E-01
K-40             9.373E+00      1.008E+00      1.113E+00      3.072E-01
Pa-234    #AB   -9.252E-02      1.375E-01      1.394E-01      1.096E-01
Pb-212           8.977E-01      1.016E-01      1.258E-01      5.147E-02
Pb-214           7.967E-01      1.299E-01      1.373E-01      5.681E-02
Ra-226     AB    2.728E-01      6.457E-01      6.459E-01      5.199E-01
Th-234    #AB   -5.107E-03      1.584E+00      1.584E+00      1.304E+00
Tl-208           3.206E-01      5.254E-02      5.647E-02      2.011E-02
U-235            1.828E-01      1.975E-01      1.979E-01      1.544E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.462E+01

Analyst: Andrew Alexander

101 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:02:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

Sample description                                             
245758-003, 198917                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130626_010.An1

Acquisition information
Start time:                 6/26/2013 16:16:59
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/26/2013 08:02:01
Zero offset:          -0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.22keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4472E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4472E+02) = 

7.8403E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2055

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.56       44.  28.30   0.51  0.000E+00
74.70      151.  14.95   0.86  2.828E-02
77.11      235.   9.84   0.87  3.009E-02
93.00       59.   7.49   1.46  3.990E-02    93.35   5.760  7.459E-01 U235  

93.35   4.100  1.048E+00 Ac228 
92.59   4.343  9.985E-01 Th234 

93.01       14.  54.14   0.88  3.990E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  2.568E-01 Ac228 

108.56       32.  43.09   0.89  4.564E-02
109.79       22.  66.75   0.89  4.597E-02
123.17       12. 158.26   0.91  4.864E-02   123.07  40.400    PBC<MDA Eu154 
128.79       62.  32.51   0.83  4.932E-02
144.17       35.  54.02   0.92  5.013E-02   143.77  10.940  1.828E-01 U235  
185.71       69.  26.81   0.96  4.819E-02   185.72  57.000  7.321E-02 U235  
186.21       16. 118.36   0.96  4.815E-02   186.21   3.555    PBC<MDA Ra226 
238.47      589.   5.59   0.99  4.319E-02   238.63  43.600  8.977E-01 Pb212 
241.55       94.  22.94   0.46  4.285E-02   242.00   7.268  8.801E-01 Pb214 
276.74       19.  63.80   1.04  3.962E-02   277.37   6.600    PBC<MDA Tl208 
288.19       14.  63.89   0.65  3.871E-02
294.96      213.   9.83   0.60  3.815E-02   295.22  18.414  8.607E-01 Pb214 
299.75       61.  24.93   1.14  3.774E-02   300.09   3.180  1.487E+00 Pb212 
337.92      154.  11.87   0.80  3.496E-02   338.32  11.400  1.123E+00 Ac228 
351.61      319.   7.96   1.03  3.406E-02   351.93  35.600  7.465E-01 Pb214 
583.02      232.   8.03   1.35  2.417E-02   583.19  85.000  3.206E-01 Tl208 
609.23      286.   6.65   1.40  2.345E-02   609.31  45.490  7.461E-01 Bi214 
719.71       10.  63.02   1.41  2.086E-02   723.30  20.050  6.866E-02 Eu154 
727.44       36.  26.95   1.41  2.078E-02   727.33   6.650  7.570E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
779.07       10.  69.80   1.45  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.100E-01 Eu152 
785.65       10.  73.47   1.46  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.47       38.  28.68   0.85  1.851E-02   860.53  12.400  4.769E-01 Tl208 
911.10      155.  10.34   1.43  1.779E-02   911.20  26.200  9.682E-01 Ac228 
968.81      108.  11.43   1.14  1.704E-02   968.96  15.900  1.156E+00 Ac228 
997.31        1. 555.08   1.62  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.06       64.  16.96   1.98  1.535E-02  1120.29  14.910  8.180E-01 Bi214 
1460.58      447.   5.14   1.72  1.254E-02  1460.82  10.550  9.373E+00 K40   
1620.36        7.  79.67   2.04  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.29       24.  27.32   2.12  1.069E-02  1764.49  15.310  4.188E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.25    30.56        52.        44. 0.000E+00   56.61   0.513  -      s 
298.67    74.70       204.       128. 4.509E+03   36.95   0.886  -        
308.33    77.12       208.       188. 6.262E+03   26.96   0.726  -        
434.01   108.59        79.        32. 7.010E+02   86.17   0.893 U-235    D
438.95   109.82       100.        22. 4.852E+02  133.50   0.894 TH-234   c
514.88   128.79       120.        83. 1.692E+03   43.04   0.828 AC-228  s 

1152.20   288.19        33.        14. 3.617E+02  127.78   0.653  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.57    59.91       173.       -13.    -0.005   288.12   0.849s
Th-234    368.69    92.22       304.        -4.    -0.001  1321.06   0.879s
U-235     373.22    93.35       217.        14.     0.005   108.29   0.880D
Ac-228    373.22    93.35       158.        59.     0.022    14.97   1.463D
Eu-152    477.57   119.46        92.        -2.    -0.001  1484.21   0.905s
Eu-154    492.42   123.17       178.        12.     0.004   316.53   0.906s
Pa-234    521.42   130.42       213.       -29.    -0.011   148.56   0.914s
U-235     576.36   144.17       157.        35.     0.013   108.04   0.925 
U-235     652.42   163.19       180.        -7.    -0.003   544.36   0.942s
U-235     742.48   185.72       157.        69.     0.026    53.62   0.962D
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:02:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    744.45   186.21       173.        16.     0.006   236.72   0.962D
Pb-212    953.37   238.47       205.       582.     0.216    11.18   0.987 
Pb-214    965.72   241.55       160.        94.     0.035    45.89   0.457s
Tl-208   1106.42   276.74        82.        19.     0.007   127.60   1.042s
Pb-214   1179.26   294.96        83.       208.     0.077    19.66   0.605s
Pb-212   1198.42   299.75        69.        61.     0.023    49.87   1.141 
Ac-228   1351.28   337.98        61.       148.     0.055    24.31   0.793s
Pb-214   1405.82   351.61       104.       312.     0.115    15.93   1.031 
Tl-208   2331.41   583.02        37.       227.     0.084    16.05   1.348 
Bi-214   2436.25   609.23        39.       274.     0.102    13.30   1.399 
Cs-137   2653.75   663.59        51.        -4.    -0.001   537.24   1.361s
Eu-154   2878.31   719.71        14.        10.     0.004   126.03   1.410s
Bi-212   2909.22   727.44        29.        36.     0.013    53.91   1.413s
Eu-152   3115.82   779.07        18.        10.     0.004   139.60   1.453s
Bi-212   3142.16   785.65        23.        10.     0.004   146.94   1.458s
Tl-208   3441.59   860.47        20.        38.     0.014    57.35   0.854s
Pa-234   3521.12   880.34        34.        -1.     0.000  1597.71   1.530s
Ac-228   3644.24   911.10        29.       155.     0.058    20.69   1.428 
Pa-234   3785.41   946.36        25.        -4.    -0.002   363.87   1.579s
Ac-228   3875.28   968.81        15.       108.     0.040    22.86   1.142s
Eu-154   3989.36   997.31        24.         1.     0.000  1110.15   1.616s
Eu-152   4444.95  1111.10        24.        -1.     0.000  1873.16   1.700s
Bi-214   4480.81  1120.06        19.        64.     0.024    33.92   1.976s
Co-60    4698.91  1174.52        29.        -3.    -0.001   580.99   1.743s
Co-60    5332.08  1332.62        16.        -1.    -0.001   844.97   1.852s
K-40     5844.67  1460.58        36.       427.     0.158    10.27   1.722 
Bi-212   6484.91  1620.36        12.         7.     0.003   159.33   2.037s
Bi-214   7061.78  1764.29        19.        24.     0.009    54.64   2.123s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0478E+00                                      5.12E+12             
911.20 9.682E-01  (  7.764E-02 1.03E+01 2.62E+01 G  
968.96 1.156E+00  (  9.738E-02 1.14E+01 1.59E+01 G  
338.32 1.081E+00 @(  1.325E-01 1.22E+01 1.14E+01 G  

Energy duplication    
93.35 1.048E+00 }   5.205E-01 7.49E+00 4.10E+00 XA 

Am-241   I  -6.9905E-02                                      1.58E+05             
59.54-6.991E-02 ?(  1.628E-01 1.44E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:02:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   8.9841E-01                                      5.12E+12             
727.33 7.570E-01  (  2.643E-01 2.70E+01 6.65E+00 G  
785.37 1.353E+00 ?(  1.481E+00 7.35E+01 1.11E+00 G  

1620.74 1.187E+00 ?(  1.375E+00 7.97E+01 1.51E+00 G  

Bi-214   N   7.6382E-01                                      5.84E+05             
609.31 7.461E-01  (P 3.958E-02 6.65E+00 4.55E+01 G  

1120.29 8.180E-01 @(P 1.272E-01 1.70E+01 1.49E+01 G  
1764.49 4.188E-01 - P 1.815E-01 2.73E+01 1.53E+01 G  

Co-60    T  -3.0175E-03                                      1.93E+03             
1332.49-3.017E-03 ?(  2.057E-02 4.22E+02 1.00E+02 G  
1173.23-5.320E-03 &   2.489E-02 2.90E+02 9.98E+01 G  

Cs-137   I  -5.9031E-03                                      1.10E+04             
661.66-5.903E-03 ?(  2.565E-02 2.69E+02 8.50E+01 G  

Eu-152   I   3.6554E-02                                      4.94E+03             
344.28 7.487E-04 %(  6.419E-02 5.21E+03 2.66E+01 G  
121.78-3.892E-03 +   4.735E-02 7.42E+02 2.84E+01 G  
778.90 1.100E-01 ?(  1.123E-01 6.98E+01 1.30E+01 G  
964.08 0.000E+00 -   5.365E-01 1.00E+03 1.45E+01 G  

1112.08-1.041E-02 +   1.594E-01 9.37E+02 1.34E+01 G  
1408.01-5.482E-04 %   1.183E-01 1.31E+04 2.09E+01 G  

Eu-154   I   2.8454E-02                                      3.14E+03             
873.18 3.074E-03 %(  1.558E-01 3.08E+03 1.22E+01 G  
123.07 1.805E-02 &(  4.627E-02 1.58E+02 4.04E+01 G  

1274.43 1.375E-03 %   6.827E-02 3.02E+03 3.49E+01 G  
723.30 6.866E-02 ?(  6.146E-02 6.30E+01 2.00E+01 G  

1004.72-2.271E-03 %   1.211E-01 3.24E+03 1.79E+01 G  
996.25 2.115E-02 ?(  1.909E-01 5.55E+02 1.05E+01 G  

K-40     N   9.3727E+00                                      4.57E+11             
1460.82 9.373E+00  (P 3.072E-01 5.14E+00 1.06E+01 G  

Pa-234   N  -9.2521E-02                                      1.63E+12             
131.30-9.252E-02 ?(  1.096E-01 7.43E+01 1.82E+01 G  
569.50-2.789E-03 %   1.913E-01 4.17E+03 9.30E+00 G  
946.00-5.048E-02 +   1.456E-01 1.82E+02 1.35E+01 G  
880.52-1.587E-02 +   2.073E-01 7.99E+02 1.05E+01 G  
883.24 0.000E+00 +   2.896E-01 1.00E+03 9.70E+00 G  

Pb-212   N   8.9767E-01                                      5.12E+12             
238.63 8.977E-01  (P 5.147E-02 5.59E+00 4.36E+01 G  
300.09 1.487E+00 + P 4.667E-01 2.49E+01 3.18E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:02:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   7.9666E-01                                      5.84E+05             
351.93 7.465E-01  (P 5.681E-02 7.96E+00 3.56E+01 G  
295.22 8.607E-01  (P 8.773E-02 9.83E+00 1.84E+01 G  
242.00 8.801E-01  (P 2.744E-01 2.29E+01 7.27E+00 G  

Ra-226   N   2.7275E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.728E-01 }(  5.199E-01 1.18E+02 3.56E+00 G  

Th-234   N  -5.1066E-03                                      1.63E+12             
63.30-5.107E-03 &(  1.304E+00 1.55E+04 3.75E+00 G  
92.59-6.332E-02 +   6.870E-01 6.61E+02 4.34E+00 G  

Tl-208   N   3.2058E-01                                      5.12E+12             
583.19 3.206E-01  (P 2.011E-02 8.03E+00 8.50E+01 G  
277.37 2.139E-01 & P 2.338E-01 6.38E+01 6.60E+00 G  
860.53 4.769E-01 +   1.328E-01 2.87E+01 1.24E+01 G  

U-235    N   1.8281E-01                                      2.57E+11             
143.77 1.828E-01 &(  1.544E-01 5.40E+01 1.09E+01 G  
205.32 8.109E-03 %   3.446E-01 2.58E+03 5.02E+00 G  
163.36-8.099E-02 -   3.597E-01 2.72E+02 5.08E+00 G  
185.72 7.321E-02 }   3.085E-02 2.68E+01 5.70E+01 G  

Energy duplication    
93.35 1.828E-01 }   4.334E-01 5.41E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:02:09
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.91       173.       -13.    -0.005   288.12  -6.991E-02   
Th-234      92.22       304.        -4.    -0.001  1321.06  -6.332E-02   
Eu-152     119.46        92.        -2.    -0.001  1484.21  -3.892E-03   
Eu-154     123.17       178.        12.     0.004   316.53   1.805E-02   
Pa-234     130.42       213.       -29.    -0.011   148.56  -9.252E-02   
Cs-137     663.59        51.        -4.    -0.001   537.24  -5.903E-03   
Eu-154     719.71        14.        10.     0.004   126.03   6.866E-02   
Bi-212     727.44        29.        36.     0.013    53.91   7.570E-01   
Eu-152     779.07        18.        10.     0.004   139.60   1.100E-01   
Bi-212     785.65        23.        10.     0.004   146.94   1.353E+00   
Pa-234     880.34        34.        -1.     0.000  1597.71  -1.587E-02   
Pa-234     946.36        25.        -4.    -0.002   363.87  -5.048E-02   
Eu-154     997.31        24.         1.     0.000  1110.15   2.115E-02   
Eu-152    1111.10        24.        -1.     0.000  1873.16  -1.041E-02   
Co-60     1174.52        29.        -3.    -0.001   580.99  -5.320E-03   
Co-60     1332.62        16.        -1.    -0.001   844.97  -3.017E-03   
Bi-212    1620.36        12.         7.     0.003   159.33   1.187E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0478E+00    1.0478E+00   1.3715E-01    1.5676E-01  7.764E-02
Am-241 #A   -6.9895E-02   -6.9905E-02   2.0141E-01    2.0148E-01  1.628E-01
Bi-212 #     8.9841E-01    8.9841E-01   4.8433E-01    4.8651E-01  2.643E-01
Bi-214       7.6379E-01    7.6382E-01   1.0599E-01    1.1154E-01  3.958E-02
Co-60  #A   -2.9805E-03   -3.0175E-03   2.5497E-02    2.5497E-02  2.057E-02
Cs-137 #A   -5.8903E-03   -5.9031E-03   3.1714E-02    3.1715E-02  2.565E-02
Eu-152 #A    3.6379E-02    3.6554E-02   5.1030E-02    5.1072E-02  6.419E-02
Eu-154 #A    2.8239E-02    2.8454E-02   3.5860E-02    3.5891E-02  1.558E-01
K-40         9.3727E+00    9.3727E+00   1.0080E+00    1.1126E+00  3.072E-01
Pa-234 #A   -9.2521E-02   -9.2521E-02   1.3745E-01    1.3937E-01  1.096E-01
Pb-212       8.9767E-01    8.9767E-01   1.0157E-01    1.2581E-01  5.147E-02
Pb-214       7.9663E-01    7.9666E-01   1.2995E-01    1.3730E-01  5.681E-02
Ra-226  A    2.7274E-01    2.7275E-01   6.4565E-01    6.4592E-01  5.199E-01
Th-234 #A   -5.1066E-03   -5.1066E-03   1.5837E+00    1.5837E+00  1.304E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626_010.An1               

Tl-208       3.2058E-01    3.2058E-01   5.2543E-02    5.6472E-02  2.011E-02
U-235        1.8281E-01    1.8281E-01   1.9752E-01    1.9787E-01  1.544E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.1 to  2034.2 keV)     1.338E+01  pCi/g         
Total Decayed Activity (  205.1 to  2034.2 keV) 1.3382111E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-12                Received:        05/23/13                      
Lab ID:          245758-004                    Prepared:        05/28/13 12:14                
Matrix:          Soil                          Analyzed:        06/26/13 16:19                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:04                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.02304 U        0.1843         0.1507            0.9     
Bismuth-212                          1.080            0.4998         0.2509                    
Bismuth-214                          0.5477           0.09791        0.04246                   
Cesium-137                          -0.006200 U       0.02853        0.02294           0.07    
Cobalt-60                            0.005056 U       0.01442        0.02131           0.03    
Europium-152                         0.04487 U        0.07647        0.06296           0.1     
Europium-154                         0.01498 U        0.03263        0.1339            0.2     
Lead-212                             0.5618           0.07649        0.03716                   
Lead-214                             0.6876           0.1129         0.05285                   
Potassium-40                        14.52             1.179          0.2547                    
Protactinium-234                    -0.005030 U       0.02086        0.1013                    
Radium-226 (By Bismuth-214)          0.5477           0.09791        0.04246           0.2     
Thallium-208                         0.2038           0.04070        0.01665                   
Thorium-232 (By Actinium-228)        0.8203           0.1406         0.06133           0.9     
Thorium-234                          0.7135 U         0.4838         1.279                     
Uranium-235                          0.06998 U        0.03464        0.1663            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-004                   Client ID : 12-PE-E0820-12        

Seqnum : 1533255365008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130626_008                                Batch         : 198917                       Time      : 26-JUN-2013 16:19     

Cal    : 26-JUN-2013 08:17:45,05-MAR-2013 18:53:13     Caldate       : 26-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 348.17 g                     Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.02304           0.1507       0.9      .18434           .18435           -0.0061     u        

Bismuth-212                         1.080             0.2509                .49978           .50283           0.069       u        

Bismuth-214                         0.5477            0.04246               .09791           .10096           -0.022      u        

Cesium-137                          -0.006200         0.02294      0.07     .028532          .028534          0.0067      u        

Cobalt-60                           0.005056          0.02131      0.03     .014419          .01442           0           u        

Europium-152                        0.04487           0.06296      0.1      .076472          .076503          0.016       u        

Europium-154                        0.01498           0.1339       0.2      .03263           .032639          0.0031      u        

Lead-212                            0.5618            0.03716               .07649           .086618          0.018       u        

Lead-214                            0.6876            0.05285               .11294           .11743           0.0059      u        

Potassium-40                        14.52             0.2547                1.1787           1.3855           -0.27       u        

Protactinium-234                    -0.005030         0.1013                .02086           .020897          0.017       u        

Radium-226 (By Bismuth-214)         0.5477            0.04246      0.2      .09791           .10096           -0.022      u        

Thallium-208                        0.2038            0.01665               .040695          .042734          -0.0069     u        

Thorium-232 (By Actinium-228)       0.8203            0.06133      0.9      .14064           .15265           0.021       u        

Thorium-234                         0.7135            1.279                 .48377           .48845           0.37        u        

Uranium-235                         0.06998           0.1663       0.18     .034635          .034894          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533255365008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-12          
Sample Description: 245758-004, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130626_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:04           Live Time: 2700   sec

Acquisition Time: 6/26/2013 16:19:27        Real Time: 2707   sec
Analysis Time: 6/26/2013 17:04           Dead Time: 0.24   %

Analysis Quantity: 3.482E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.203E-01      1.406E-01      1.526E-01      6.133E-02
Am-241    #AB    2.304E-02      1.843E-01      1.843E-01      1.507E-01
Bi-212           1.080E+00      4.998E-01      5.028E-01      2.509E-01
Bi-214           5.477E-01      9.791E-02      1.010E-01      4.246E-02
Co-60     #AB    5.056E-03      1.442E-02      1.442E-02      2.131E-02
Cs-137    #AB   -6.200E-03      2.853E-02      2.853E-02      2.294E-02
Eu-152    #AB    4.487E-02      7.647E-02      7.650E-02      6.296E-02
Eu-154    #AB    1.498E-02      3.263E-02      3.264E-02      1.339E-01
K-40             1.452E+01      1.179E+00      1.385E+00      2.547E-01
Pa-234    #AB   -5.030E-03      2.086E-02      2.090E-02      1.013E-01
Pb-212           5.618E-01      7.649E-02      8.662E-02      3.716E-02
Pb-214           6.876E-01      1.129E-01      1.174E-01      5.285E-02
Ra-226    #      1.704E+00      6.180E-01      6.256E-01      3.742E-01
Th-234    #AB    7.135E-01      4.838E-01      4.885E-01      1.279E+00
Tl-208           2.038E-01      4.070E-02      4.273E-02      1.665E-02
U-235     #AB    6.998E-02      3.463E-02      3.489E-02      1.663E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.099E+01

Analyst: Andrew Alexander
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Sample description                                             
245758-004, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130626_008.An1

Acquisition information
Start time:                 6/26/2013 16:19:27
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/26/2013 08:17:45
Zero offset:          -0.202 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.002E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.81keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4817E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4817E+02) = 

7.7626E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:04:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1968

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.91        4. 399.97   0.82  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.71        9. 192.65   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.087E-01 Th234 
74.54      119.  16.81   0.83  2.731E-02
76.95      180.  11.75   0.83  2.914E-02
92.51       44.  40.05   0.85  3.937E-02    92.59   4.343  7.435E-01 Th234 

93.35   4.100  7.799E-01 Ac228 
93.35   5.760  5.551E-01 U235  
92.59   4.343  7.435E-01 Th234 
93.35   5.760  5.551E-01 U235  

92.51       47.  40.05   0.85  3.937E-02    92.59   4.343  7.934E-01 Th234 
93.35   4.100  7.799E-01 Ac228 
93.35   5.760  5.924E-01 U235  

92.57       58.  33.90   0.85  3.899E-02    92.59   4.343  9.766E-01 Th234 
93.35   4.100  9.721E-01 Ac228 
93.35   5.760  7.292E-01 U235  

122.20       15. 108.90   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
185.97      102.  18.13   1.11  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.704E+00 Ra226 
185.72  57.000  1.062E-01 U235  

186.12       71.  24.75   0.94  4.855E-02   185.72  57.000  7.383E-02 U235  
186.21   3.555  1.185E+00 Ra226 

205.35       23.  63.30   0.96  4.677E-02   205.32   5.020  2.769E-01 U235  
205.32   5.020  2.769E-01 U235  

238.57      395.   6.07   0.99  4.348E-02   238.63  43.600  5.992E-01 Pb212 
241.69       73.  22.62   1.00  4.318E-02   242.00   7.268  6.540E-01 Pb214 
277.13       17.  76.65   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
294.94      133.  13.00   1.06  3.832E-02   295.22  18.414  5.234E-01 Pb214 
299.91       30.  42.12   0.67  3.791E-02   300.09   3.180  7.277E-01 Pb212 
338.12       83.  17.17   1.10  3.501E-02   338.32  11.400  5.882E-01 Ac228 
351.64      300.   8.04   1.15  3.409E-02   351.93  35.600  6.954E-01 Pb214 
582.96      150.   9.67   1.03  2.395E-02   583.19  85.000  2.054E-01 Tl208 
609.12      211.   8.53   1.37  2.322E-02   609.31  45.490  5.476E-01 Bi214 
726.85       54.  23.15   0.38  2.051E-02   727.33   6.650  1.136E+00 Bi212 
777.91        5. 164.05   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.17        5. 156.71   1.48  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.39       16.  51.90   1.54  1.823E-02   860.53  12.400  2.030E-01 Tl208 
879.41        1. 745.69   1.56  1.789E-02   883.24   9.700    PBC<MDA Pa234 
880.31        1. 475.03   1.56  1.793E-02
911.01      122.  10.04   1.70  1.750E-02   911.20  26.200  7.673E-01 Ac228 
962.93       10.  85.22   1.62  1.681E-02   964.08  14.500    PBC<MDA Eu152 
968.65       84.  13.30   0.89  1.675E-02   968.96  15.900  9.077E-01 Ac228 

1120.09       62.  16.97   0.84  1.507E-02  1120.29  14.910  7.932E-01 Bi214 
1173.04        5. 142.60   1.78  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1407.73        4. 152.00   1.94  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.48      672.   3.96   1.84  1.229E-02  1460.82  10.550  1.452E+01 K40   
1620.82        5.  56.34   2.07  1.128E-02  1620.74   1.510  8.304E-01 Bi212 
1763.88       24.  24.96   2.15  1.048E-02  1764.49  15.310  4.341E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.58    74.48       168.       104. 3.809E+03   41.85   0.729  -        
308.20    76.89       155.       146. 5.006E+03   29.77   0.635  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.31    59.91       134.         4.     0.002   799.93   0.817s
Th-234    255.52    63.71       162.         9.     0.004   385.29   0.821s
Th-234    370.89    92.57       161.        58.     0.021    67.81   0.850s
Ac-228    374.01    93.35       155.        44.     0.016    80.09   0.851D
U-235     374.01    93.35       152.        47.     0.017    80.09   0.851D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.40   121.46       161.        -9.    -0.003   419.37   0.879s
Eu-154    489.36   122.20       125.        15.     0.006   217.81   0.881s
Pa-234    526.72   131.55       187.        -9.    -0.003   414.76   0.889s
U-235     576.25   143.93       187.        -9.    -0.003   453.22   0.901s
U-235     744.91   186.12       119.        71.     0.026    49.49   0.943s
Ra-226    744.32   185.97        93.       102.     0.038    36.27   1.108s
U-235     821.82   205.35        91.        23.     0.008   126.60   0.962s
Pb-212    954.62   238.56       111.       370.     0.137    13.62   0.955 
Pb-214    967.10   241.68       117.        71.     0.026    52.43   0.814 
Tl-208   1108.85   277.13       101.        17.     0.006   153.29   1.031 
Pb-214   1180.04   294.94        66.       128.     0.048    26.00   1.061 
Pb-212   1200.60   300.08        80.        30.     0.011    91.40   1.053s
Ac-228   1352.71   338.12        49.        82.     0.030    34.33   1.100 
Pb-214   1406.81   351.64        92.       293.     0.109    16.07   1.147 
Tl-208   2331.96   582.96        26.       145.     0.054    19.34   1.033 
Bi-214   2436.60   609.12        45.       201.     0.075    17.06   1.368 
Cs-137   2652.49   663.09        41.        -4.    -0.001   460.20   1.378s
Bi-212   2907.53   726.85        26.        54.     0.020    46.30   0.384s
Eu-152   3111.83   777.91        27.         5.     0.002   328.10   1.476s
Bi-212   3140.88   785.17        27.         5.     0.002   313.41   1.481s
Tl-208   3441.81   860.39        26.        16.     0.006   103.80   1.542s
Eu-154   3489.92   872.42        19.        -1.     0.000  1963.89   1.552s
Pa-234   3521.51   880.31        24.         1.     0.001   950.07   1.557s
Pa-234   3517.91   879.41        14.         1.     0.000  1491.38   1.560s
Ac-228   3644.34   911.01        18.       122.     0.045    20.08   1.697 
Pa-234   3787.61   946.81        38.        -7.    -0.003   256.08   1.609s
Eu-152   3852.09   962.93        33.        10.     0.004   170.44   1.623s
Ac-228   3874.99   968.65        14.        84.     0.031    26.59   0.888s
Eu-154   4020.43  1005.00        30.        -1.    -0.001  1146.18   1.654s
Eu-152   4450.62  1112.50        36.        -2.    -0.001   914.27   1.733s
Bi-214   4481.00  1120.09        20.        62.     0.023    33.95   0.843s
Co-60    4692.92  1173.04        23.         5.     0.002   285.19   1.777s
Eu-152   5632.28  1407.73        19.         4.     0.002   304.00   1.937s
K-40     5843.46  1460.48        24.       655.     0.242     7.91   1.841 
Bi-212   6485.41  1620.82         1.         5.     0.002   112.69   2.068s
Bi-214   7058.24  1763.88        12.        24.     0.009    49.91   2.150s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.2033E-01                                      5.12E+12             
911.20 7.673E-01  (P 6.133E-02 1.00E+01 2.62E+01 G  
968.96 9.077E-01  (P 9.382E-02 1.33E+01 1.59E+01 G  
338.32 5.882E-01 - P 1.180E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 7.799E-01 & P 5.160E-01 4.00E+01 4.10E+00 XA 

Am-241   I   2.3044E-02                                      1.58E+05             
59.54 2.304E-02 &(  1.507E-01 4.00E+02 3.59E+01 G  

Bi-212   N   1.0795E+00                                      5.12E+12             
727.33 1.136E+00  (  2.509E-01 2.31E+01 6.65E+00 G  
785.37 6.535E-01 -   1.616E+00 1.57E+02 1.11E+00 G  

1620.74 8.304E-01 ?(  4.623E-01 5.63E+01 1.51E+00 G  

Bi-214   N   5.4765E-01                                      5.84E+05             
609.31 5.476E-01  (P 4.246E-02 8.53E+00 4.55E+01 G  

1120.29 7.932E-01 + P 1.333E-01 1.70E+01 1.49E+01 G  
1764.49 4.341E-01 - P 1.417E-01 2.50E+01 1.53E+01 G  

Co-60    T   5.0557E-03                                      1.93E+03             
1332.49 2.921E-06 &(  2.131E-02 4.43E+05 1.00E+02 G  
1173.23 1.012E-02 ?(  2.258E-02 1.43E+02 9.98E+01 G  

Cs-137   I  -6.2000E-03                                      1.10E+04             
661.66-6.200E-03 ?(  2.294E-02 2.30E+02 8.50E+01 G  

Eu-152   I   4.4867E-02                                      4.94E+03             
344.28-2.055E-03 %(  6.296E-02 1.86E+03 2.66E+01 G  
121.78-1.822E-02 +   6.211E-02 2.10E+02 2.84E+01 G  
778.90 5.303E-02 ?(  1.375E-01 1.64E+02 1.30E+01 G  
964.08 1.213E-01 ?(  1.584E-01 8.52E+01 1.45E+01 G  

1112.08-2.689E-02 &   2.000E-01 4.57E+02 1.34E+01 G  
1408.01 4.650E-02 ?(  1.103E-01 1.52E+02 2.09E+01 G  

Eu-154   I   1.4981E-02                                      3.14E+03             
873.18-8.348E-03 ?(  1.339E-01 9.82E+02 1.22E+01 G  
123.07 2.201E-02 &(  3.836E-02 1.09E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.998E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   2.256E-01 1.00E+03 2.00E+01 G  

1004.72-1.360E-02 +   1.270E-01 5.73E+02 1.79E+01 G  
996.25 0.000E+00 -   3.047E-01 1.00E+03 1.05E+01 G  

117 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:04:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130626_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.4517E+01                                      4.57E+11             
1460.82 1.452E+01  (P 2.547E-01 3.96E+00 1.06E+01 G  

Pa-234   N  -5.0295E-03                                      1.63E+12             
131.30-3.004E-02 ?(  1.013E-01 2.07E+02 1.82E+01 G  
569.50 3.335E-03 %   1.566E-01 2.86E+03 9.30E+00 G  
946.00-8.880E-02 +   1.791E-01 1.28E+02 1.35E+01 G  
880.52 2.265E-02 ?(  1.746E-01 4.75E+02 1.05E+01 G  
883.24 1.192E-02 &(  1.446E-01 7.46E+02 9.70E+00 G  

Pb-212   N   5.6178E-01                                      5.12E+12             
238.63 5.618E-01  (  3.716E-02 6.81E+00 4.36E+01 G  
300.09 7.217E-01 +   4.985E-01 4.57E+01 3.18E+00 G  

Pb-214   N   6.8755E-01                                      5.84E+05             
351.93 6.954E-01  (P 5.285E-02 8.04E+00 3.56E+01 G  
295.22 5.234E-01 - P 7.697E-02 1.30E+01 1.84E+01 G  
242.00 6.491E-01  (P 2.313E-01 2.62E+01 7.27E+00 G  

Ra-226   N   1.7039E+00                                      5.84E+05             
186.21 1.704E+00 *(  3.742E-01 1.81E+01 3.56E+00 G  

Th-234   N   7.1346E-01                                      1.63E+12             
63.30 4.087E-01 &(  1.279E+00 1.93E+02 3.75E+00 G  
92.59 9.766E-01 *(  5.026E-01 3.39E+01 4.34E+00 G  

Tl-208   N   2.0384E-01                                      5.12E+12             
583.19 2.054E-01  (P 1.665E-02 9.67E+00 8.50E+01 G  
277.37 1.850E-01 ?(P 2.561E-01 7.66E+01 6.60E+00 G  
860.53 2.030E-01 ?(  1.520E-01 5.19E+01 1.24E+01 G  

U-235    N   6.9978E-02                                      2.57E+11             
143.77-4.505E-02 ?(  1.663E-01 2.27E+02 1.09E+01 G  
205.32 2.769E-01 &(  2.724E-01 6.33E+01 5.02E+00 G  
163.36-6.620E-03 %   3.083E-01 2.83E+03 5.08E+00 G  
185.72 7.383E-02 *(  2.642E-02 2.47E+01 5.70E+01 G  

Energy duplication    
93.35 5.924E-01 *   3.638E-01 4.00E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.91       134.         4.     0.002   799.93   2.304E-02   
Th-234      63.71       162.         9.     0.004   385.29   4.087E-01   
Th-234      92.57       161.        58.     0.021    67.81   9.766E-01   
U-235       93.35       152.        47.     0.017    80.09   5.924E-01   
Eu-152     121.46       161.        -9.    -0.003   419.37  -1.822E-02   
Eu-154     122.20       125.        15.     0.006   217.81   2.201E-02   
Pa-234     131.55       187.        -9.    -0.003   414.76  -3.004E-02   
U-235      143.93       187.        -9.    -0.003   453.22  -4.505E-02   
U-235      186.12       119.        71.     0.026    49.49   7.383E-02   
U-235      205.35        91.        23.     0.008   126.60   2.769E-01   
Cs-137     663.09        41.        -4.    -0.001   460.20  -6.200E-03   
Eu-152     777.91        27.         5.     0.002   328.10   5.303E-02   
Eu-154     872.42        19.        -1.     0.000  1963.89  -8.348E-03   
Pa-234     880.31        24.         1.     0.001   950.07   2.265E-02   
Pa-234     879.41        14.         1.     0.000  1491.38   1.192E-02   
Pa-234     946.81        38.        -7.    -0.003   256.08  -8.880E-02   
Eu-152     962.93        33.        10.     0.004   170.44   1.213E-01   
Eu-154    1005.00        30.        -1.    -0.001  1146.18  -1.360E-02   
Eu-152    1112.50        36.        -2.    -0.001   914.27  -2.689E-02   
Co-60     1173.04        23.         5.     0.002   285.19   1.012E-02   
Eu-152    1407.73        19.         4.     0.002   304.00   4.650E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/26/2013 17:04:41
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130626_008.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.2033E-01    8.2033E-01   1.4064E-01    1.5265E-01  6.133E-02
Am-241 #A    2.3041E-02    2.3044E-02   1.8434E-01    1.8435E-01  1.507E-01
Bi-212       1.0795E+00    1.0795E+00   4.9978E-01    5.0283E-01  2.509E-01
Bi-214       5.4763E-01    5.4765E-01   9.7910E-02    1.0096E-01  4.246E-02
Co-60  #A    4.9938E-03    5.0557E-03   1.4419E-02    1.4420E-02  2.131E-02
Cs-137 #A   -6.1866E-03   -6.2000E-03   2.8532E-02    2.8534E-02  2.294E-02
Eu-152 #A    4.4652E-02    4.4867E-02   7.6472E-02    7.6503E-02  6.296E-02
Eu-154 #A    1.4868E-02    1.4981E-02   3.2630E-02    3.2639E-02  1.339E-01
K-40         1.4517E+01    1.4517E+01   1.1787E+00    1.3855E+00  2.547E-01
Pa-234 #A   -5.0295E-03   -5.0295E-03   2.0860E-02    2.0897E-02  1.013E-01
Pb-212       5.6178E-01    5.6178E-01   7.6490E-02    8.6618E-02  3.716E-02
Pb-214       6.8752E-01    6.8755E-01   1.1294E-01    1.1743E-01  5.285E-02
Ra-226 #     1.7038E+00    1.7039E+00   6.1798E-01    6.2560E-01  3.742E-01
Th-234 #A    7.1346E-01    7.1346E-01   4.8377E-01    4.8845E-01  1.279E+00
Tl-208       2.0384E-01    2.0384E-01   4.0695E-02    4.2734E-02  1.665E-02
U-235  #A    6.9978E-02    6.9978E-02   3.4635E-02    3.4894E-02  1.663E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.8 to  2035.0 keV)     2.012E+01  pCi/g         
Total Decayed Activity (   24.8 to  2035.0 keV) 2.0121988E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-13                Received:        05/23/13                      
Lab ID:          245758-005                    Prepared:        05/28/13 14:00                
Matrix:          Soil                          Analyzed:        06/27/13 07:56                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:02                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01388 U        0.1497         0.1225            0.9     
Bismuth-212                          0.8857           0.3744         0.1711                    
Bismuth-214                          0.4763           0.09250        0.03704                   
Cesium-137                           0.001293 U       0.02507        0.02051           0.07    
Cobalt-60                            0.004387 U       0.01672        0.02023           0.03    
Europium-152                         0.009823 U       0.02220        0.05024           0.1     
Europium-154                         0.05116 U        0.1754         0.1378            0.2     
Lead-212                             0.5425           0.08148        0.04062                   
Lead-214                             0.5848           0.09960        0.04079                   
Potassium-40                        11.46             1.082          0.2872                    
Protactinium-234                     0.03613 U        0.09870        0.09692                   
Radium-226 (By Bismuth-214)          0.4763           0.09250        0.03704           0.2     
Thallium-208                         0.1636           0.03913        0.02034                   
Thorium-232 (By Actinium-228)        0.5230           0.1087         0.07883           0.9     
Thorium-234                          0.3757 U         0.3487         1.171                     
Uranium-235                          0.06646 U        0.04317        0.1549            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245758-005                   Client ID : 12-PE-E0820-13        

Seqnum : 1503256767003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130627_003                                Batch         : 198917                       Time      : 27-JUN-2013 07:56     

Cal    : 27-JUN-2013 07:38:15,19-JUN-2013 18:43:28     Caldate       : 27-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333.67 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01388          0.1225       0.9      .14973           .14973           -0.0061     u        

Bismuth-212                         0.8857            0.1711                .37444           .37718           0.069       u        

Bismuth-214                         0.4763            0.03704               .092495          .09494           -0.022      u        

Cesium-137                          0.001293          0.02051      0.07     .025067          .025067          0.0067      u        

Cobalt-60                           0.004387          0.02023      0.03     .016717          .016718          0           u        

Europium-152                        0.009823          0.05024      0.1      .022197          .022202          0.016       u        

Europium-154                        0.05116           0.1378       0.2      .17538           .1754            0.0031      u        

Lead-212                            0.5425            0.04062               .081477          .090439          0.018       u        

Lead-214                            0.5848            0.04079               .0996            .10329           0.0059      u        

Potassium-40                        11.46             0.2872                1.0815           1.2249           -0.27       u        

Protactinium-234                    0.03613           0.09692               .098698          .099106          0.017       u        

Radium-226 (By Bismuth-214)         0.4763            0.03704      0.2      .092495          .09494           -0.022      u        

Thallium-208                        0.1636            0.02034               .039126          .040502          -0.0069     u        

Thorium-232 (By Actinium-228)       0.5230            0.07883      0.9      .1087            .11509           0.021       u        

Thorium-234                         0.3757            1.171                 .3487            .35051           0.37        u        

Uranium-235                         0.06646           0.1549       0.18     .043168          .043356          0.051       u        

u=use  

Page 1 of 1                                                                                                           1503256767003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-13          
Sample Description: 245758-005, 198917 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130627_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:02           Live Time: 2700   sec

Acquisition Time: 6/27/2013 07:56:24        Real Time: 2703   sec
Analysis Time: 6/27/2013 08:41           Dead Time: 0.12   %

Analysis Quantity: 3.337E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.230E-01      1.087E-01      1.151E-01      7.883E-02
Am-241    #AB   -1.388E-02      1.497E-01      1.497E-01      1.225E-01
Bi-212           8.857E-01      3.744E-01      3.772E-01      1.711E-01
Bi-214           4.763E-01      9.250E-02      9.494E-02      3.704E-02
Co-60     #AB    4.387E-03      1.672E-02      1.672E-02      2.023E-02
Cs-137    #AB    1.293E-03      2.507E-02      2.507E-02      2.051E-02
Eu-152    #AB    9.823E-03      2.220E-02      2.220E-02      5.024E-02
Eu-154    #AB    5.116E-02      1.754E-01      1.754E-01      1.378E-01
K-40             1.146E+01      1.082E+00      1.225E+00      2.872E-01
Pa-234    #AB    3.613E-02      9.870E-02      9.911E-02      9.692E-02
Pb-212           5.425E-01      8.148E-02      9.044E-02      4.062E-02
Pb-214           5.848E-01      9.960E-02      1.033E-01      4.079E-02
Ra-226    #      9.583E-01      6.008E-01      6.033E-01      4.462E-01
Th-234    #AB    3.757E-01      3.487E-01      3.505E-01      1.171E+00
Tl-208           1.636E-01      3.913E-02      4.050E-02      2.034E-02
U-235     #AB    6.646E-02      4.317E-02      4.336E-02      1.549E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.614E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

Sample description                                             
245758-005, 198917                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130627_003.An1

Acquisition information
Start time:                 6/27/2013 07:56:24
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3367E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3367E+02) = 

8.0999E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:02:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1351

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.70       84.  20.26   0.84  2.911E-02
77.26      112.  17.11   0.84  3.100E-02
92.95       46.  39.06   0.86  4.044E-02    92.59   4.343  7.872E-01 Th234 

93.35   4.100  8.264E-01 Ac228 
93.35   5.760  5.882E-01 U235  
93.35   5.760  5.882E-01 U235  

92.95       41.  46.40   0.86  4.008E-02    92.59   4.343  7.062E-01 Th234 
93.35   4.100  7.415E-01 Ac228 
93.35   5.760  5.278E-01 U235  

93.07       59.  30.04   0.42  4.044E-02    92.59   4.343  1.020E+00 Th234 
93.35   4.100  1.071E+00 Ac228 
93.35   5.760  7.624E-01 U235  

122.68        4. 390.13   0.89  4.878E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  6.536E-03 Eu154 

131.48        4. 470.88   0.90  4.960E-02   131.30  18.200    PBC<MDA Pa234 
144.14       15. 116.32   0.91  5.008E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.289E-02 U235  
163.05       10. 175.13   0.93  4.958E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.172E-01 U235  
186.18       53.  32.48   0.96  4.797E-02   185.72  57.000  5.824E-02 U235  

186.21   3.555  9.347E-01 Ra226 
185.72  57.000  5.824E-02 U235  

186.19       54.  31.35   0.96  4.793E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.583E-01 Ra226 

205.60        6. 248.64   0.98  4.618E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.261E-02 U235  

238.57      339.   7.51   0.84  4.295E-02   238.63  43.600  5.425E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.53       70.  22.59   1.34  4.262E-02   242.00   7.268  6.738E-01 Pb214 
276.99       35.  31.06   0.31  3.941E-02   277.37   6.600  4.036E-01 Tl208 
295.22      138.  12.41   0.70  3.794E-02   295.22  18.414  5.818E-01 Pb214 
300.12       37.  34.30   0.30  3.755E-02   300.09   3.180  9.195E-01 Pb212 
338.41       79.  18.16   0.83  3.477E-02   338.32  11.400  6.009E-01 Ac228 
352.02      234.   8.30   1.17  3.388E-02   351.93  35.600  5.682E-01 Pb214 
566.15        2. 282.54   1.34  2.450E-02   569.50   9.300    PBC<MDA Pa234 
583.31      123.  13.48   1.00  2.410E-02   583.19  85.000  1.801E-01 Tl208 
609.40      161.   9.37   1.49  2.340E-02   609.31  45.490  4.543E-01 Bi214 
660.80        1. 969.54   1.43  2.212E-02   661.66  84.990    PBC<MDA Cs137 
727.06       41.  21.14   0.39  2.074E-02   727.33   6.650  8.831E-01 Bi212 
776.76        4. 143.65   1.53  1.979E-02   778.90  12.970    PBC<MDA Eu152 
785.63        7. 101.23   1.54  1.968E-02   785.37   1.110    PBC<MDA Bi212 
860.14       11.  65.00   1.60  1.847E-02   860.53  12.400  1.441E-01 Tl208 
872.06        4. 171.42   1.61  1.829E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  5.116E-02 Eu154 
880.86        2. 259.84   1.62  1.814E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  3.684E-02 Pa234 
881.48        2. 272.59   1.62  1.818E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  4.103E-02 Pa234 
911.47       78.  17.01   1.13  1.775E-02   911.20  26.200  5.000E-01 Ac228 
946.85        6. 151.89   1.68  1.729E-02   946.00  13.500    PBC<MDA Pa234 
968.92       46.  18.78   1.78  1.700E-02   968.96  15.900  5.051E-01 Ac228 

1002.50        1. 846.12   1.72  1.656E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  8.552E-03 Eu154 

1111.43        1. 627.36   1.81  1.539E-02  1112.08  13.410    PBC<MDA Eu152 
1119.97       38.  23.70   1.82  1.531E-02  1120.29  14.910  4.994E-01 Bi214 
1173.43        4. 190.55   1.86  1.479E-02  1173.23  99.850    PBC<MDA Co60  

1173.23  99.850  8.310E-03 Co60  
1408.45        3. 155.15   2.03  1.285E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      524.   4.52   2.08  1.247E-02  1460.82  10.550  1.146E+01 K40   
1620.11        3. 143.52   2.17  1.143E-02  1620.74   1.510    PBC<MDA Bi212 
1764.90       28.  21.75   2.25  1.061E-02  1764.49  15.310  5.188E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.77    74.75       131.        64. 2.202E+03   57.45   0.925  -        
308.99    77.31       159.        96. 3.110E+03   44.55   0.660  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.85    59.51       102.        -3.    -0.001  1078.79   0.819s
Th-234    371.51    92.95       160.        41.     0.015    92.81   0.855s
Ac-228    373.11    93.35       112.        59.     0.022    60.09   0.415D
U-235     373.11    93.35       136.        46.     0.017    78.13   0.856D
Eu-152    486.68   121.77       166.       -12.    -0.005   304.87   0.887s
Eu-154    490.33   122.68       136.         4.     0.002   780.27   0.889s
Pa-234    525.49   131.48       157.         4.     0.001   941.76   0.897s
U-235     576.09   144.14       147.        15.     0.006   232.63   0.911 
U-235     651.67   163.05       143.        10.     0.004   350.26   0.932s
U-235     744.13   186.18       122.        53.     0.020    64.95   0.956s
Ra-226    744.17   186.19       118.        54.     0.020    62.69   0.956s
U-235     821.75   205.60        95.         6.     0.002   497.28   0.977s
Pb-212    953.49   238.57       118.       339.     0.125    15.02   0.840 
Pb-214    965.34   241.53        85.        70.     0.026    45.19   1.345s
Tl-208   1107.07   276.99        32.        35.     0.013    62.13   0.310s
Pb-214   1179.95   295.22        61.       135.     0.050    24.82   0.701s
Pb-212   1199.52   300.12        50.        37.     0.014    68.59   0.297s
Ac-228   1352.58   338.41        48.        79.     0.029    36.32   0.826s
Eu-152   1371.14   343.06        43.        -9.    -0.003   225.97   1.121s
Pb-214   1406.97   352.02        50.       228.     0.085    16.61   1.166 
Pa-234   2262.96   566.15        18.         2.     0.001   565.08   1.341s
Tl-208   2331.82   583.37        36.       114.     0.042    23.92   1.354s
Bi-214   2435.89   609.40        32.       161.     0.060    18.75   1.489 
Cs-137   2641.39   660.80        30.         1.     0.000  1939.08   1.427s
Eu-154   2897.80   724.93        53.       -12.    -0.004   185.19   1.483s
Bi-212   2906.28   727.06        11.        41.     0.015    42.28   0.385s
Eu-152   3105.00   776.76        12.         4.     0.001   287.30   1.533s
Bi-212   3140.47   785.63        19.         7.     0.002   202.46   1.538 
Tl-208   3438.43   860.14        20.        11.     0.004   130.00   1.604s
Eu-154   3486.09   872.06        19.         4.     0.001   342.83   1.615s
Pa-234   3523.73   881.48        20.         2.     0.001   545.18   1.621s
Pa-234   3521.26   880.86        15.         2.     0.001   519.68   1.623s
Ac-228   3643.68   911.47        28.        78.     0.029    34.02   1.125s
Pa-234   3785.13   946.85        32.         6.     0.002   303.78   1.676s
Eu-152   3854.15   964.11        36.        -1.    -0.001  1167.53   1.691s
Ac-228   3873.41   968.92        10.        46.     0.017    37.57   1.783 
Eu-154   4007.68  1002.50        25.         1.     0.000  1692.24   1.724s
Eu-152   4443.34  1111.43        24.         1.     0.000  1254.72   1.809s
Bi-214   4477.48  1119.97        22.        38.     0.014    47.40   1.816s
Co-60    4691.29  1173.43        28.         4.     0.001   381.09   1.856s
Eu-154   5093.25  1273.93        31.        -6.    -0.002   270.54   1.932s
Eu-152   5631.35  1408.45         9.         3.     0.001   310.31   2.026s
K-40     5840.96  1460.85        29.       503.     0.186     9.05   2.079 
Bi-212   6478.07  1620.11         8.         3.     0.001   287.04   2.166s
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   7057.39  1764.90         5.        28.     0.010    43.51   2.252s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2300E-01                                      5.12E+12             
911.20 5.000E-01  (  7.883E-02 1.70E+01 2.62E+01 G  
968.96 5.051E-01  (  7.972E-02 1.88E+01 1.59E+01 G  
338.32 6.009E-01  (  1.217E-01 1.82E+01 1.14E+01 G  

Energy duplication    
93.35 1.071E+00 +   4.457E-01 3.00E+01 4.10E+00 XA 

Am-241   I  -1.3880E-02                                      1.58E+05             
59.54-1.388E-02 ?(  1.225E-01 5.39E+02 3.59E+01 G  

Bi-212   N   8.8565E-01                                      5.12E+12             
727.33 8.831E-01  (  1.711E-01 2.11E+01 6.65E+00 G  
785.37 9.008E-01  (  1.386E+00 1.01E+02 1.11E+00 G  

1620.74 5.180E-01 -   1.121E+00 1.44E+02 1.51E+00 G  

Bi-214   N   4.7625E-01                                      5.84E+05             
609.31 4.543E-01  (P 3.704E-02 9.37E+00 4.55E+01 G  

1120.29 4.994E-01 ?(  1.421E-01 2.37E+01 1.49E+01 G  
1764.49 5.188E-01 ?(  9.257E-02 2.18E+01 1.53E+01 G  

Co-60    T   4.3865E-03                                      1.93E+03             
1332.49 4.683E-04 &(  2.023E-02 2.63E+03 1.00E+02 G  
1173.23 8.310E-03 ?(  2.518E-02 1.91E+02 9.98E+01 G  

Cs-137   I   1.2927E-03                                      1.10E+04             
661.66 1.293E-03 ?(  2.051E-02 9.70E+02 8.50E+01 G  

Eu-152   I   9.8228E-03                                      4.94E+03             
344.28-2.831E-02 ?(  5.024E-02 1.13E+02 2.66E+01 G  
121.78-2.657E-02 +   6.554E-02 1.52E+02 2.84E+01 G  
778.90 4.318E-02 ?(  9.522E-02 1.44E+02 1.30E+01 G  
964.08-1.786E-02 &   1.700E-01 5.84E+02 1.45E+01 G  

1112.08 1.621E-02 &(  1.656E-01 6.27E+02 1.34E+01 G  
1408.01 3.360E-02 ?(  7.969E-02 1.55E+02 2.09E+01 G  

Eu-154   I   5.1157E-02                                      3.14E+03             
873.18 5.116E-02 ?(  1.378E-01 1.71E+02 1.22E+01 G  
123.07 6.536E-03 -   4.169E-02 3.90E+02 4.04E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1274.43-3.824E-02 +   8.133E-02 1.35E+02 3.49E+01 G  
723.30-8.477E-02 +   1.227E-01 9.26E+01 2.00E+01 G  

1004.72 8.552E-03 -   1.182E-01 8.46E+02 1.79E+01 G  
996.25-7.514E-04 %   1.939E-01 1.57E+04 1.05E+01 G  

K-40     N   1.1464E+01                                      4.57E+11             
1460.82 1.146E+01  (P 2.872E-01 4.52E+00 1.06E+01 G  

Pa-234   N   3.6128E-02                                      1.63E+12             
131.30 1.257E-02 ?(  9.692E-02 4.71E+02 1.82E+01 G  
569.50 2.917E-02 ?(  1.319E-01 2.83E+02 9.30E+00 G  
946.00 7.086E-02 ?(  1.702E-01 1.52E+02 1.35E+01 G  
880.52 3.782E-02 &(  1.650E-01 2.73E+02 1.05E+01 G  
883.24 3.684E-02 &(  1.522E-01 2.60E+02 9.70E+00 G  

Pb-212   N   5.4254E-01                                      5.12E+12             
238.63 5.425E-01  (  4.062E-02 7.51E+00 4.36E+01 G  
300.09 9.195E-01 +   4.156E-01 3.43E+01 3.18E+00 G  

Pb-214   N   5.8478E-01                                      5.84E+05             
351.93 5.682E-01  (P 4.079E-02 8.30E+00 3.56E+01 G  
295.22 5.818E-01  (P 7.785E-02 1.24E+01 1.84E+01 G  
242.00 6.738E-01  (P 2.086E-01 2.26E+01 7.27E+00 G  

Ra-226   N   9.5827E-01                                      5.84E+05             
186.21 9.583E-01 &(  4.462E-01 3.13E+01 3.56E+00 G  

Th-234   N   3.7572E-01                                      1.63E+12             
63.30-7.061E-03 %(  1.171E+00 1.01E+04 3.75E+00 G  
92.59 7.062E-01  (  5.084E-01 4.64E+01 4.34E+00 G  

Tl-208   N   1.6359E-01                                      5.12E+12             
583.19 1.664E-01 ?(  2.034E-02 1.20E+01 8.50E+01 G  
277.37 4.036E-01 +   1.520E-01 3.11E+01 6.60E+00 G  
860.53 1.441E-01 ?(  1.367E-01 6.50E+01 1.24E+01 G  

U-235    N   6.6458E-02                                      2.57E+11             
143.77 8.289E-02  (  1.549E-01 1.16E+02 1.09E+01 G  
205.32 7.261E-02 ?(  2.931E-01 2.49E+02 5.02E+00 G  
163.36 1.172E-01 ?(  3.324E-01 1.75E+02 5.08E+00 G  
185.72 5.824E-02 &(  2.825E-02 3.25E+01 5.70E+01 G  

Energy duplication    
93.35 5.882E-01     3.504E-01 3.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.51       102.        -3.    -0.001  1078.79  -1.388E-02   
Th-234      92.95       160.        41.     0.015    92.81   7.062E-01   
U-235       93.35       136.        46.     0.017    78.13   5.882E-01   
Eu-152     121.77       166.       -12.    -0.005   304.87  -2.657E-02   
Eu-154     122.68       136.         4.     0.002   780.27   6.536E-03   
Pa-234     131.48       157.         4.     0.001   941.76   1.257E-02   
U-235      144.14       147.        15.     0.006   232.63   8.289E-02   
U-235      163.05       143.        10.     0.004   350.26   1.172E-01   
U-235      186.18       122.        53.     0.020    64.95   5.824E-02   
U-235      205.60        95.         6.     0.002   497.28   7.261E-02   
Eu-152     343.06        43.        -9.    -0.003   225.97  -2.831E-02   
Pa-234     566.15        18.         2.     0.001   565.08   2.917E-02   
Cs-137     660.80        30.         1.     0.000  1939.08   1.293E-03   
Eu-154     724.93        53.       -12.    -0.004   185.19  -8.477E-02   
Eu-152     776.76        12.         4.     0.001   287.30   4.318E-02   
Eu-154     872.06        19.         4.     0.001   342.83   5.116E-02   
Pa-234     881.48        20.         2.     0.001   545.18   3.782E-02   
Pa-234     880.86        15.         2.     0.001   519.68   3.684E-02   
Pa-234     946.85        32.         6.     0.002   303.78   7.086E-02   
Eu-152     964.11        36.        -1.    -0.001  1167.53  -1.786E-02   
Eu-154    1002.50        25.         1.     0.000  1692.24   8.552E-03   
Eu-152    1111.43        24.         1.     0.000  1254.72   1.621E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 08:41:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Co-60     1173.43        28.         4.     0.001   381.09   8.310E-03   
Eu-154    1273.93        31.        -6.    -0.002   270.54  -3.824E-02   
Eu-152    1408.45         9.         3.     0.001   310.31   3.360E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2300E-01    5.2300E-01   1.0870E-01    1.1509E-01  7.883E-02
Am-241 #A   -1.3877E-02   -1.3880E-02   1.4973E-01    1.4973E-01  1.225E-01
Bi-212       8.8565E-01    8.8565E-01   3.7444E-01    3.7718E-01  1.711E-01
Bi-214       4.7623E-01    4.7625E-01   9.2495E-02    9.4940E-02  3.704E-02
Co-60  #A    4.3317E-03    4.3865E-03   1.6717E-02    1.6718E-02  2.023E-02
Cs-137 #A    1.2899E-03    1.2927E-03   2.5067E-02    2.5067E-02  2.051E-02
Eu-152 #A    9.7748E-03    9.8228E-03   2.2197E-02    2.2202E-02  5.024E-02
Eu-154 #A    5.0765E-02    5.1157E-02   1.7538E-01    1.7540E-01  1.378E-01
K-40         1.1464E+01    1.1464E+01   1.0815E+00    1.2249E+00  2.872E-01
Pa-234 #A    3.6128E-02    3.6128E-02   9.8698E-02    9.9106E-02  9.692E-02
Pb-212       5.4254E-01    5.4254E-01   8.1477E-02    9.0439E-02  4.062E-02
Pb-214       5.8476E-01    5.8478E-01   9.9600E-02    1.0329E-01  4.079E-02
Ra-226 #     9.5823E-01    9.5827E-01   6.0077E-01    6.0326E-01  4.462E-01
Th-234 #A    3.7572E-01    3.7572E-01   3.4870E-01    3.5051E-01  1.171E+00
Tl-208       1.6359E-01    1.6359E-01   3.9126E-02    4.0502E-02  2.034E-02
U-235  #A    6.6458E-02    6.6458E-02   4.3168E-02    4.3356E-02  1.549E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.4 keV)     1.560E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.4 keV) 1.5598210E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-14                Received:        05/23/13                      
Lab ID:          245758-006                    Prepared:        05/28/13 15:57                
Matrix:          Soil                          Analyzed:        06/27/13 09:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   330.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:17                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06535 U        0.2138        0.1731            0.9     
Bismuth-212                          0.7566           0.4182        0.2704                    
Bismuth-214                          0.6508           0.1038        0.04172                   
Cesium-137                           0.0005638 U      0.02813       0.02312           0.07    
Cobalt-60                            0.005200 U       0.02090       0.02036           0.03    
Europium-152                         0.02809 U        0.05150       0.05292           0.1     
Europium-154                         0.04085 U        0.09220       0.1338            0.2     
Lead-212                             0.8848           0.09892       0.04589                   
Lead-214                             0.6952           0.1124        0.05218                   
Potassium-40                         9.648            0.9686        0.2237                    
Protactinium-234                    -0.07277 U        0.1319        0.1055                    
Radium-226 (By Bismuth-214)          0.6508           0.1038        0.04172           0.2     
Thallium-208                         0.3227           0.05262       0.02024                   
Thorium-232 (By Actinium-228)        0.9212           0.1393        0.08734           0.9     
Thorium-234                          1.262            0.7759        1.236                     
Uranium-235                          0.06701 U        0.03873       0.1457            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-006                   Client ID : 12-PE-E0820-14        

Seqnum : 1533256786003.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130627_003                                Batch         : 198917                       Time      : 27-JUN-2013 09:01     

Cal    : 27-JUN-2013 07:58:12,05-MAR-2013 18:53:13     Caldate       : 27-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 330.58 g                     Live Time : 2700 sec              

Dead Time : 0.28 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06535           0.1731       0.9      .21382           .21388           -0.0061     u        

Bismuth-212                         0.7566            0.2704                .41823           .42002           0.069       u        

Bismuth-214                         0.6508            0.04172               .1038            .10785           -0.022      u        

Cesium-137                          0.0005638         0.02312      0.07     .028127          .028127          0.0067      u        

Cobalt-60                           0.005200          0.02036      0.03     .020904          .020906          0           u        

Europium-152                        0.02809           0.05292      0.1      .051503          .051521          0.016       u        

Europium-154                        0.04085           0.1338       0.2      .0922            .092225          0.0031      u        

Lead-212                            0.8848            0.04589               .098916          .11782           0.018       u        

Lead-214                            0.6952            0.05218               .11241           .11702           0.0059      u        

Potassium-40                        9.648             0.2237                .96855           1.0827           -0.27       u        

Protactinium-234                    -0.07277          0.1055                .13187           .13311           0.017       u        

Radium-226 (By Bismuth-214)         0.6508            0.04172      0.2      .1038            .10785           -0.022      u        

Thallium-208                        0.3227            0.02024               .052624          .05653           -0.0069     u        

Thorium-232 (By Actinium-228)       0.9212            0.08734      0.9      .13925           .15437           0.021       u        

Thorium-234                         1.262             1.236                 .77587           .78499           0.37        u        

Uranium-235                         0.06701           0.1457       0.18     .038734          .038946          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533256786003.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-14          
Sample Description: 245758-006, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130627_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:17           Live Time: 2700   sec

Acquisition Time: 6/27/2013 09:01:11        Real Time: 2708   sec
Analysis Time: 6/27/2013 09:46           Dead Time: 0.28   %

Analysis Quantity: 3.306E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.212E-01      1.393E-01      1.544E-01      8.734E-02
Am-241    #AB    6.535E-02      2.138E-01      2.139E-01      1.731E-01
Bi-212           7.566E-01      4.182E-01      4.200E-01      2.704E-01
Bi-214           6.508E-01      1.038E-01      1.078E-01      4.172E-02
Co-60     #AB    5.200E-03      2.090E-02      2.091E-02      2.036E-02
Cs-137    #AB    5.638E-04      2.813E-02      2.813E-02      2.312E-02
Eu-152    #AB    2.809E-02      5.150E-02      5.152E-02      5.292E-02
Eu-154    #AB    4.085E-02      9.220E-02      9.222E-02      1.338E-01
K-40             9.648E+00      9.686E-01      1.083E+00      2.237E-01
Pa-234    #AB   -7.277E-02      1.319E-01      1.331E-01      1.055E-01
Pb-212           8.848E-01      9.892E-02      1.178E-01      4.589E-02
Pb-214           6.952E-01      1.124E-01      1.170E-01      5.218E-02
Ra-226           1.310E+00      6.454E-01      6.497E-01      4.376E-01
Th-234           1.262E+00      7.759E-01      7.850E-01      1.236E+00
Tl-208           3.227E-01      5.262E-02      5.653E-02      2.024E-02
U-235     #AB    6.701E-02      3.873E-02      3.895E-02      1.457E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.666E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:46:27
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_003.An1               

Sample description                                             
245758-006, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627_003.An1

Acquisition information
Start time:                 6/27/2013 09:01:11
Live time:               2700
Real time:               2708
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3058E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3058E+02) = 

8.1756E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1236

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.45       40.  29.70   0.42  0.000E+00
59.40       11. 163.60   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.83       37.  49.11   0.51  1.777E-02    63.30   3.750  1.663E+00 Th234 
74.73      131.  16.31   0.83  2.748E-02
77.00      226.   9.98   0.83  2.921E-02
87.32       93.  21.16   0.84  3.609E-02
89.79       56.  30.67   0.84  3.749E-02
92.59       51.  36.97   0.84  3.899E-02    92.59   4.343  9.162E-01 Th234 

93.35   5.760  6.841E-01 U235  
93.07       66.  31.20   0.84  3.937E-02    93.35   5.760  8.787E-01 U235  

93.35   4.100  1.179E+00 Ac228 
93.35       43.  41.85   0.84  3.937E-02    93.35   5.760  5.808E-01 U235  

93.35   4.100  8.159E-01 Ac228 
122.13       11. 148.28   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  2.515E-02 Eu152 
173.51       16.  67.92   0.44  4.947E-02
186.13       75.  24.63   1.33  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.310E+00 Ra226 
185.72  57.000  8.163E-02 U235  

186.18       70.  28.90   0.92  4.855E-02   185.72  57.000  7.685E-02 U235  
186.21   3.555  1.233E+00 Ra226 

205.07       18.  95.47   0.94  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.261E-01 U235  

209.33       67.  22.15   0.70  4.638E-02
238.71      550.   5.59   1.00  4.347E-02   238.63  43.600  8.786E-01 Pb212 
241.79       94.  21.04   1.42  4.315E-02   242.00   7.268  9.105E-01 Pb214 
277.58       22.  54.51   0.68  3.983E-02   277.37   6.600  2.478E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.27      202.   9.14   1.15  3.829E-02   295.22  18.414  8.463E-01 Pb214 
300.19       35.  42.59   0.60  3.788E-02   300.09   3.180  8.795E-01 Pb212 
338.32      144.  12.95   0.80  3.500E-02   338.32  11.400  1.082E+00 Ac228 
344.12        9. 107.89   1.06  3.459E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  3.123E-02 Eu152 
351.85      285.   7.90   1.32  3.408E-02   351.93  35.600  6.952E-01 Pb214 
583.20      222.   7.98   1.05  2.394E-02   583.19  85.000  3.227E-01 Tl208 
609.40      237.   7.65   1.49  2.322E-02   609.31  45.490  6.508E-01 Bi214 
727.42       34.  27.64   1.39  2.051E-02   727.33   6.650  7.566E-01 Bi212 
786.56       19.  47.54   1.44  1.944E-02   785.37   1.110  2.629E+00 Bi212 
860.84       58.  18.08   0.70  1.823E-02   860.53  12.400  7.717E-01 Tl208 
872.51        3. 196.15   1.51  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.45      135.  11.06   1.23  1.750E-02   911.20  26.200  8.900E-01 Ac228 
945.89        1. 885.52   1.58  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.98       75.  14.21   0.67  1.675E-02   968.96  15.900  8.571E-01 Ac228 

1120.73       58.  16.10   0.71  1.507E-02  1120.29  14.910  7.855E-01 Bi214 
1173.40        3. 235.84   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.28        6. 112.86   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1332.54        2. 325.59   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.80      430.   4.82   1.84  1.229E-02  1460.82  10.550  9.648E+00 K40   
1764.40       25.  24.69   2.23  1.048E-02  1764.49  15.310  4.673E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.19    30.45        47.        40. 0.000E+00   59.40   0.422  -      s 
299.08    74.71       201.        89. 3.227E+03   50.99   0.501  -      s 
308.14    76.98       191.       192. 6.570E+03   26.19   0.817  -        
349.41    87.30       165.        94. 2.602E+03   46.35   0.386  -      s 
359.27    89.77       112.        44. 1.174E+03   74.41   0.704  -      sM
693.99   173.51        55.        16. 3.194E+02  135.84   0.444  -      sc
837.18   209.33        68.        67. 1.453E+03   44.30   0.699 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.87    59.40       159.        11.     0.004   327.20   0.812s
Th-234    251.58    62.83       136.        37.     0.014    98.21   0.511s
Th-234    370.53    92.59       154.        51.     0.019    73.94   0.841D
U-235     373.58    93.35       178.        66.     0.024    62.40   0.842D
Ac-228    373.58    93.35       169.        43.     0.016    83.70   0.842D
Eu-152    488.60   122.13       136.        11.     0.004   296.56   0.867s
Eu-154    496.42   124.08       148.       -10.    -0.004   336.23   0.869s
Pa-234    523.97   130.97       183.       -22.    -0.008   181.23   0.876s
U-235     569.75   142.43       129.       -10.    -0.004   315.43   0.887s
U-235     744.65   186.18       171.        70.     0.026    57.80   0.924s
Ra-226    744.44   186.13       114.        75.     0.028    49.27   1.331s
U-235     820.16   205.07       131.        18.     0.006   190.94   0.941s
Pb-212    954.62   238.71       152.       550.     0.204    11.18   1.003 
Pb-214    966.94   241.79       122.        94.     0.035    42.08   1.415s
Tl-208   1110.02   277.58        62.        22.     0.008   109.01   0.678s
Pb-214   1180.76   295.27        52.       197.     0.073    18.28   1.146 
Pb-212   1200.05   300.10        74.        39.     0.014    70.80   1.025s
Ac-228   1352.88   338.32        69.       143.     0.053    25.91   0.796s
Eu-152   1376.06   344.12        47.         9.     0.003   215.77   1.063s
Pb-214   1406.97   351.85        80.       278.     0.103    15.80   1.317s
Pa-234   2281.72   570.62        44.        -6.    -0.002   315.26   1.258s
Tl-208   2332.05   583.20        34.       217.     0.080    15.96   1.052 
Bi-214   2436.79   609.40        39.       227.     0.084    15.30   1.489 
Eu-154   2891.22   723.02        41.        -9.    -0.003   203.69   1.389s
Bi-212   2908.82   727.42        27.        34.     0.013    55.28   1.392s
Bi-212   3145.35   786.56        30.        19.     0.007    95.08   1.441 
Tl-208   3442.48   860.84        12.        58.     0.021    36.16   0.704s
Eu-154   3489.16   872.51        17.         3.     0.001   392.31   1.515s
Ac-228   3644.96   911.45        32.       135.     0.050    22.11   1.227 
Pa-234   3782.73   945.89        25.         1.     0.000  1771.04   1.575s
Eu-152   3862.93   965.94        57.        -2.    -0.001   916.10   1.590s
Ac-228   3875.11   968.98        15.        75.     0.028    28.41   0.674s
Bi-214   4482.23  1120.73        11.        58.     0.022    32.20   0.710s
Co-60    4693.00  1173.40        25.         3.     0.001   471.68   1.762s
Eu-154   5096.69  1274.28        22.         6.     0.002   225.72   1.844s
Co-60    5329.83  1332.54        14.         2.     0.001   651.19   1.890s
K-40     5843.16  1460.80        17.       413.     0.153     9.64   1.837 
Bi-214   7058.59  1764.40        12.        25.     0.009    49.37   2.230s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.2124E-01                                      5.12E+12             
911.20 8.900E-01  (P 8.734E-02 1.11E+01 2.62E+01 G  
968.96 8.571E-01  (P 1.013E-01 1.42E+01 1.59E+01 G  
338.32 1.082E+00  (P 1.473E-01 1.30E+01 1.14E+01 G  

Energy duplication    
93.35 8.159E-01   P 5.674E-01 4.19E+01 4.10E+00 XA 

Am-241   I   6.5350E-02                                      1.58E+05             
59.54 6.535E-02 ?(  1.731E-01 1.64E+02 3.59E+01 G  

Bi-212   N   7.5661E-01                                      5.12E+12             
727.33 7.566E-01 ?(  2.704E-01 2.76E+01 6.65E+00 G  
785.37 2.629E+00 +   1.800E+00 4.75E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.142E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.5076E-01                                      5.84E+05             
609.31 6.508E-01  (P 4.172E-02 7.65E+00 4.55E+01 G  

1120.29 7.855E-01 + P 1.027E-01 1.61E+01 1.49E+01 G  
1764.49 4.673E-01 - P 1.501E-01 2.47E+01 1.53E+01 G  

Co-60    T   5.1996E-03                                      1.93E+03             
1332.49 3.906E-03 &(  2.036E-02 3.26E+02 1.00E+02 G  
1173.23 6.495E-03 &(  2.449E-02 2.36E+02 9.98E+01 G  

Cs-137   I   5.6375E-04                                      1.10E+04             
661.66 5.637E-04 %(  2.312E-02 2.49E+03 8.50E+01 G  

Eu-152   I   2.8086E-02                                      4.94E+03             
344.28 3.123E-02 &(  5.292E-02 1.08E+02 2.66E+01 G  
121.78 2.515E-02 ?(  6.019E-02 1.48E+02 2.84E+01 G  
778.90 5.012E-03 %   1.324E-01 1.61E+03 1.30E+01 G  
964.08-2.930E-02 +   2.188E-01 4.58E+02 1.45E+01 G  

1112.08 4.472E-05 %   1.638E-01 2.22E+05 1.34E+01 G  
1408.01 0.000E+00 -   7.529E-02 1.00E+03 2.09E+01 G  

Eu-154   I   4.0847E-02                                      3.14E+03             
873.18 4.325E-02 ?(  1.338E-01 1.96E+02 1.22E+01 G  
123.07-1.616E-02 &   4.400E-02 1.68E+02 4.04E+01 G  

1274.43 4.001E-02 ?(  6.957E-02 1.13E+02 3.49E+01 G  
723.30-6.958E-02 +   1.106E-01 1.02E+02 2.00E+01 G  

1004.72-1.140E-04 %   1.037E-01 5.52E+04 1.79E+01 G  
996.25-6.451E-03 %   2.049E-01 1.94E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.6476E+00                                      4.57E+11             
1460.82 9.648E+00  (P 2.237E-01 4.82E+00 1.06E+01 G  

Pa-234   N  -7.2765E-02                                      1.63E+12             
131.30-7.277E-02 ?(  1.055E-01 9.06E+01 1.82E+01 G  
569.50-8.226E-02 +   2.065E-01 1.58E+02 9.30E+00 G  
946.00 1.051E-02 +   1.521E-01 8.86E+02 1.35E+01 G  
880.52 0.000E+00 +   2.368E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 &   1.470E-01 1.00E+03 9.70E+00 G  

Pb-212   N   8.8478E-01                                      5.12E+12             
238.63 8.786E-01  (  4.589E-02 5.59E+00 4.36E+01 G  
300.09 9.699E-01 ?(  5.039E-01 3.54E+01 3.18E+00 G  

Pb-214   N   6.9521E-01                                      5.84E+05             
351.93 6.952E-01  (P 5.218E-02 7.90E+00 3.56E+01 G  
295.22 8.463E-01 + P 7.211E-02 9.14E+00 1.84E+01 G  
242.00 9.105E-01 + P 2.482E-01 2.10E+01 7.27E+00 G  

Ra-226   N   1.3099E+00                                      5.84E+05             
186.21 1.310E+00  (  4.376E-01 2.46E+01 3.56E+00 G  

Th-234   N   1.2622E+00                                      1.63E+12             
63.30 1.663E+00  (  1.236E+00 4.91E+01 3.75E+00 G  
92.59 9.162E-01  (  5.167E-01 3.70E+01 4.34E+00 G  

Tl-208   N   3.2274E-01                                      5.12E+12             
583.19 3.227E-01  (P 2.024E-02 7.98E+00 8.50E+01 G  
277.37 2.478E-01 - P 2.122E-01 5.45E+01 6.60E+00 G  
860.53 7.717E-01 +   1.099E-01 1.81E+01 1.24E+01 G  

U-235    N   6.7013E-02                                      2.57E+11             
143.77-5.720E-02 ?(  1.457E-01 1.58E+02 1.09E+01 G  
205.32 2.261E-01 &(  3.443E-01 9.55E+01 5.02E+00 G  
163.36 1.514E-02 %   3.277E-01 1.32E+03 5.08E+00 G  
185.72 7.685E-02  (  3.333E-02 2.89E+01 5.70E+01 G  

Energy duplication    
93.35 8.787E-01     4.150E-01 3.12E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.40       159.        11.     0.004   327.20   6.535E-02   
U-235       93.35       178.        66.     0.024    62.40   8.787E-01   
Eu-152     122.13       136.        11.     0.004   296.56   2.515E-02   
Eu-154     124.08       148.       -10.    -0.004   336.23  -1.616E-02   
Pa-234     130.97       183.       -22.    -0.008   181.23  -7.277E-02   
U-235      142.43       129.       -10.    -0.004   315.43  -5.720E-02   
U-235      186.18       171.        70.     0.026    57.80   7.685E-02   
U-235      205.07       131.        18.     0.006   190.94   2.261E-01   
Eu-152     344.12        47.         9.     0.003   215.77   3.123E-02   
Pa-234     570.62        44.        -6.    -0.002   315.26  -8.226E-02   
Eu-154     723.02        41.        -9.    -0.003   203.69  -6.958E-02   
Eu-154     872.51        17.         3.     0.001   392.31   4.325E-02   
Pa-234     945.89        25.         1.     0.000  1771.04   1.051E-02   
Eu-152     965.94        57.        -2.    -0.001   916.10  -2.930E-02   
Co-60     1173.40        25.         3.     0.001   471.68   6.495E-03   
Eu-154    1274.28        22.         6.     0.002   225.72   4.001E-02   
Co-60     1332.54        14.         2.     0.001   651.19   3.906E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.2124E-01    9.2124E-01   1.3925E-01    1.5437E-01  8.734E-02
Am-241 #A    6.5340E-02    6.5350E-02   2.1382E-01    2.1388E-01  1.731E-01
Bi-212       7.5661E-01    7.5661E-01   4.1823E-01    4.2002E-01  2.704E-01
Bi-214       6.5073E-01    6.5076E-01   1.0380E-01    1.0785E-01  4.172E-02
Co-60  #A    5.1346E-03    5.1996E-03   2.0904E-02    2.0906E-02  2.036E-02
Cs-137 #A    5.6250E-04    5.6375E-04   2.8127E-02    2.8127E-02  2.312E-02
Eu-152 #A    2.7949E-02    2.8086E-02   5.1503E-02    5.1521E-02  5.292E-02
Eu-154 #A    4.0533E-02    4.0847E-02   9.2200E-02    9.2225E-02  1.338E-01
K-40         9.6476E+00    9.6476E+00   9.6855E-01    1.0827E+00  2.237E-01
Pa-234 #A   -7.2765E-02   -7.2765E-02   1.3187E-01    1.3311E-01  1.055E-01
Pb-212       8.8478E-01    8.8478E-01   9.8916E-02    1.1782E-01  4.589E-02
Pb-214       6.9518E-01    6.9521E-01   1.1241E-01    1.1702E-01  5.218E-02
Ra-226       1.3099E+00    1.3099E+00   6.4538E-01    6.4971E-01  4.376E-01
Th-234       1.2622E+00    1.2622E+00   7.7587E-01    7.8499E-01  1.236E+00
Tl-208       3.2274E-01    3.2274E-01   5.2624E-02    5.6530E-02  2.024E-02
U-235  #A    6.7013E-02    6.7013E-02   3.8734E-02    3.8946E-02  1.457E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  173.3 to  2035.5 keV)     1.645E+01  pCi/g         
Total Decayed Activity (  173.3 to  2035.5 keV) 1.6451115E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-15                Received:        05/23/13                      
Lab ID:          245758-007                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 09:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.91 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001667 U       0.2106         0.1734            0.9     
Bismuth-212                          1.471            0.4431         0.1713                    
Bismuth-214                          0.6581           0.09473        0.03192                   
Cesium-137                          -0.008745 U       0.03007        0.02399           0.07    
Cobalt-60                            0.005852 U       0.02123        0.01643           0.03    
Europium-152                         0.03595 U        0.05872        0.05892           0.1     
Europium-154                         0 U              0.1626         0.1492            0.2     
Lead-212                             0.7823           0.09070        0.04281                   
Lead-214                             0.8443           0.1137         0.04608                   
Potassium-40                        10.63             1.020          0.2584                    
Protactinium-234                     0.02141 U        0.06238        0.1063                    
Radium-226 (By Bismuth-214)          0.6581           0.09473        0.03192           0.2     
Thallium-208                         0.2928           0.05041        0.01927                   
Thorium-232 (By Actinium-228)        0.8433           0.1436         0.08921           0.9     
Thorium-234                          1.207 U          0.7985         1.386                     
Uranium-235                          0.06488 U        0.04023        0.1624            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-007                   Client ID : 12-PE-E0820-15        

Seqnum : 1523256769005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_005                                Batch         : 198917                       Time      : 27-JUN-2013 09:48     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342.91 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.001667         0.1734       0.9      .21061           .21061           -0.0061     u        

Bismuth-212                         1.471             0.1713                .44306           .44941           0.069       u        

Bismuth-214                         0.6581            0.03192               .094734          .099245          -0.022      u        

Cesium-137                          -0.008745         0.02399      0.07     .030065          .030068          0.0067      u        

Cobalt-60                           0.005852          0.01643      0.03     .021228          .02123           0           u        

Europium-152                        0.03595           0.05892      0.1      .058724          .05875           0.016       u        

Europium-154                        0                 0.1492       0.2      .16256           .16256           0.0031      u        

Lead-212                            0.7823            0.04281               .090701          .10691           0.018       u        

Lead-214                            0.8443            0.04608               .11371           .12037           0.0059      u        

Potassium-40                        10.63             0.2584                1.0202           1.1511           -0.27       u        

Protactinium-234                    0.02141           0.1063                .06238           .062607          0.017       u        

Radium-226 (By Bismuth-214)         0.6581            0.03192      0.2      .094734          .099245          -0.022      u        

Thallium-208                        0.2928            0.01927               .050408          .053776          -0.0069     u        

Thorium-232 (By Actinium-228)       0.8433            0.08921      0.9      .14361           .15603           0.021       u        

Thorium-234                         1.207             1.386                 .79852           .80662           0.37        u        

Uranium-235                         0.06488           0.1624       0.18     .040234          .040426          0.051       u        

u=use  

Page 1 of 1                                                                                                           1523256769005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-15          
Sample Description: 245758-007, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:12           Live Time: 2700   sec

Acquisition Time: 6/27/2013 09:48:19        Real Time: 2706   sec
Analysis Time: 6/27/2013 10:33           Dead Time: 0.22   %

Analysis Quantity: 3.429E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.433E-01      1.436E-01      1.560E-01      8.921E-02
Am-241    #AB   -1.667E-03      2.106E-01      2.106E-01      1.734E-01
Bi-212           1.471E+00      4.431E-01      4.494E-01      1.713E-01
Bi-214           6.581E-01      9.473E-02      9.925E-02      3.192E-02
Co-60     #AB    5.852E-03      2.123E-02      2.123E-02      1.643E-02
Cs-137    #AB   -8.745E-03      3.007E-02      3.007E-02      2.399E-02
Eu-152    #AB    3.595E-02      5.872E-02      5.875E-02      5.892E-02
Eu-154    #AB    0.000E+00      1.626E-01      1.626E-01      1.492E-01
K-40             1.063E+01      1.020E+00      1.151E+00      2.584E-01
Pa-234    #AB    2.141E-02      6.238E-02      6.261E-02      1.063E-01
Pb-212           7.823E-01      9.070E-02      1.069E-01      4.281E-02
Pb-214           8.443E-01      1.137E-01      1.204E-01      4.608E-02
Ra-226           1.248E+00      7.607E-01      7.641E-01      4.967E-01
Th-234    #AB    1.207E+00      7.985E-01      8.066E-01      1.386E+00
Tl-208           2.928E-01      5.041E-02      5.378E-02      1.927E-02
U-235     #AB    6.488E-02      4.023E-02      4.043E-02      1.624E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.810E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

Sample description                                             
245758-007, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_005.An1

Acquisition information
Start time:                 6/27/2013 09:48:19
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4291E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4291E+02) = 

7.8817E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1559

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.29       27.  69.39   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.262E+00 Th234 
74.73      109.  19.14   0.86  2.591E-02
77.07      171.  11.69   0.86  2.759E-02
87.09       84.  23.71   0.76  3.392E-02
93.20       65.  33.36   0.88  3.718E-02    92.59   4.343  1.190E+00 Th234 

93.35   5.760  8.881E-01 U235  
93.35   4.100  1.202E+00 Ac228 
92.59   4.343  1.190E+00 Th234 
93.35   5.760  8.881E-01 U235  

93.22       64.  33.08   0.88  3.682E-02    92.59   4.343  1.160E+00 Th234 
93.35   5.760  8.657E-01 U235  
93.35   4.100  1.171E+00 Ac228 

93.26       84.  25.14   0.98  3.718E-02    92.59   4.343  1.536E+00 Th234 
93.35   5.760  1.147E+00 U235  
93.35   4.100  1.611E+00 Ac228 

121.95       10. 182.56   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
129.18       36.  43.06   0.50  4.699E-02
143.95        8. 215.63   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.631E-02 U235  
185.87       71.  30.48   0.65  4.661E-02   185.72  57.000  7.778E-02 U235  

186.21   3.555  1.248E+00 Ra226 
185.72  57.000  7.778E-02 U235  

209.30       52.  33.95   0.70  4.468E-02
238.60      491.   5.80   1.01  4.203E-02   238.63  43.600  7.823E-01 Pb212 
241.74       88.  24.44   1.10  4.172E-02   242.00   7.268  8.511E-01 Pb214 
277.44       12. 107.64   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.30      161.  11.19   1.00  3.720E-02   295.22  18.414  6.771E-01 Pb214 
300.04       38.  33.30   1.09  3.683E-02   300.09   3.180  9.393E-01 Pb212 
338.46       94.  17.78   1.29  3.411E-02   338.32  11.400  6.948E-01 Ac228 
344.33       14.  84.00   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.04      347.   6.63   1.11  3.324E-02   351.93  35.600  8.429E-01 Pb214 
570.33        6. 145.66   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.14      200.   8.43   1.53  2.357E-02   583.19  85.000  2.852E-01 Tl208 
609.25      243.   6.99   1.41  2.288E-02   609.31  45.490  6.625E-01 Bi214 
727.02       68.  15.06   1.12  2.025E-02   727.33   6.650  1.485E+00 Bi212 
785.49       10.  83.06   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
861.19       26.  27.15   0.31  1.803E-02   860.53  12.400  3.448E-01 Tl208 
911.33      127.  12.41   1.30  1.732E-02   911.20  26.200  8.144E-01 Ac228 
962.21        1. 879.13   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.18       90.  12.17   1.11  1.658E-02   968.96  15.900  9.976E-01 Ac228 

1120.74       64.  15.90   0.57  1.494E-02  1120.29  14.910  8.416E-01 Bi214 
1332.63        3. 181.37   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1406.59        4. 140.17   1.85  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.90      488.   4.60   1.23  1.219E-02  1460.82  10.550  1.063E+01 K40   
1764.68       35.  21.20   1.95  1.039E-02  1764.49  15.310  6.450E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.07    74.76       198.        85. 3.296E+03   54.42   0.741  -        
308.42    77.10       144.       127. 4.599E+03   32.66   0.672  -      s 
348.32    87.09       135.        84. 2.470E+03   47.42   0.761  -      s 
516.52   129.18        98.        36. 7.735E+02   83.74   0.499 AC-228  s 
836.75   209.30       106.        52. 1.155E+03   63.02   0.700 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.24    63.29       163.        27.     0.010   138.79   0.846s
Th-234    372.84    93.22       189.        64.     0.024    66.16   0.878s
U-235     373.36    93.35       204.        65.     0.024    66.73   0.879D
Ac-228    373.36    93.35       157.        84.     0.031    50.27   0.977D
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    487.66   121.95       152.        10.     0.004   365.12   0.910s
Eu-154    493.15   123.33       173.       -15.    -0.005   259.15   0.911s
Pa-234    524.26   131.11       180.        -2.    -0.001  1916.76   0.920s
U-235     575.58   143.95       157.         8.     0.003   431.26   0.933s
U-235     650.95   162.81       134.       -10.    -0.004   342.70   0.954s
U-235     743.61   186.00       155.        62.     0.023    62.01   0.977s
Ra-226    743.08   185.87       146.        71.     0.026    60.95   0.653s
Pb-212    953.86   238.60       133.       491.     0.182    11.59   1.012 
Pb-214    966.38   241.74       146.        88.     0.033    48.89   1.099 
Tl-208   1109.10   277.44        95.        12.     0.004   215.27   1.070s
Pb-214   1180.48   295.30        71.       159.     0.059    22.37   1.002 
Pb-212   1199.41   300.04        60.        38.     0.014    66.60   1.092s
Ac-228   1352.98   338.46        66.        93.     0.034    35.56   1.292 
Eu-152   1376.46   344.33        60.        14.     0.005   167.99   1.135s
Pb-214   1407.29   352.04        64.       342.     0.127    13.25   1.106 
Pa-234   2280.04   570.33        33.         6.     0.002   291.33   1.335s
Tl-208   2331.25   583.14        32.       196.     0.073    16.85   1.527 
Bi-214   2435.65   609.25        24.       236.     0.087    13.99   1.408 
Cs-137   2649.16   662.64        42.        -5.    -0.002   343.79   1.410s
Eu-154   2893.15   723.65        57.        -8.    -0.003   272.99   1.457s
Bi-212   2906.65   727.02        12.        68.     0.025    30.12   1.120 
Eu-152   3109.95   777.85        33.        -6.    -0.002   292.97   1.498s
Bi-212   3140.48   785.49        30.        10.     0.004   166.12   1.503s
Tl-208   3443.31   861.19        10.        26.     0.010    54.29   0.308s
Pa-234   3540.99   885.61        27.        -4.    -0.001   431.86   1.570s
Ac-228   3643.85   911.33        35.       127.     0.047    24.83   1.295 
Eu-152   3847.42   962.21        22.         1.     0.000  1758.27   1.622s
Ac-228   3875.29   969.18        13.        90.     0.033    24.33   1.108s
Eu-154   3987.43   997.20        38.        -4.    -0.002   433.64   1.642s
Bi-214   4481.73  1120.74        11.        64.     0.024    31.79   0.572s
Co-60    4692.83  1173.49        20.        -4.    -0.001   347.11   1.741s
Co-60    5329.75  1332.63        10.         3.     0.001   362.73   1.816s
Eu-152   5625.79  1406.59        13.         4.     0.001   280.33   1.847s
K-40     5843.24  1460.90        24.       468.     0.173     9.20   1.232s
Bi-214   7059.63  1764.68        10.        35.     0.013    42.40   1.951 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.4333E-01                                      5.12E+12             
911.20 8.144E-01  (P 8.921E-02 1.24E+01 2.62E+01 G  
968.96 9.976E-01 @(P 9.265E-02 1.22E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 6.948E-01  (P 1.425E-01 1.78E+01 1.14E+01 G  

Energy duplication    
93.35 1.611E+00 + P 5.588E-01 2.51E+01 4.10E+00 XA 

Am-241   I  -1.6670E-03                                      1.58E+05             
59.54-1.667E-03 &(  1.734E-01 6.32E+03 3.59E+01 G  

Bi-212   N   1.4708E+00                                      5.12E+12             
727.33 1.485E+00  (  1.713E-01 1.51E+01 6.65E+00 G  
785.37 1.388E+00 ?(  1.758E+00 8.31E+01 1.11E+00 G  

1620.74-7.682E-03 %   1.313E+00 1.04E+04 1.51E+00 G  

Bi-214   N   6.5810E-01                                      5.84E+05             
609.31 6.625E-01  (P 3.192E-02 6.99E+00 4.55E+01 G  

1120.29 8.416E-01 +   1.004E-01 1.59E+01 1.49E+01 G  
1764.49 6.450E-01 ?(  1.365E-01 2.12E+01 1.53E+01 G  

Co-60    T   5.8523E-03                                      1.93E+03             
1332.49 5.852E-03 ?(  1.643E-02 1.81E+02 1.00E+02 G  
1173.23-7.826E-03 +   2.138E-02 1.74E+02 9.98E+01 G  

Cs-137   I  -8.7453E-03                                      1.10E+04             
661.66-8.745E-03 ?(  2.399E-02 1.72E+02 8.50E+01 G  

Eu-152   I   3.5952E-02                                      4.94E+03             
344.28 4.496E-02  (  5.892E-02 8.40E+01 2.66E+01 G  
121.78 2.181E-02 ?(  6.457E-02 1.83E+02 2.84E+01 G  
778.90-6.810E-02 &   1.576E-01 1.46E+02 1.30E+01 G  
964.08 9.339E-03 &   1.341E-01 8.79E+02 1.45E+01 G  

1112.08 0.000E+00 -   1.642E-01 1.00E+03 1.34E+01 G  
1408.01 4.374E-02 ?(  9.420E-02 1.40E+02 2.09E+01 G  

K-40     N   1.0627E+01                                      4.57E+11             
1460.82 1.063E+01  (P 2.584E-01 4.60E+00 1.06E+01 G  

Pa-234   N   2.1412E-02                                      1.63E+12             
131.30-6.753E-03 &(  1.063E-01 9.58E+02 1.82E+01 G  
569.50 7.653E-02 &(  1.761E-01 1.46E+02 9.30E+00 G  
946.00 0.000E+00 &   1.949E-01 1.00E+03 1.35E+01 G  
880.52-5.611E-04 %   1.834E-01 1.98E+04 1.05E+01 G  
883.24-5.982E-02 +   2.062E-01 2.16E+02 9.70E+00 G  

Pb-212   N   7.8229E-01                                      5.12E+12             
238.63 7.823E-01  (  4.281E-02 5.80E+00 4.36E+01 G  
300.09 9.393E-01 +   4.495E-01 3.33E+01 3.18E+00 G  

Pb-214   N   8.4433E-01                                      5.84E+05             
351.93 8.429E-01  (P 4.608E-02 6.63E+00 3.56E+01 G  
295.22 6.771E-01 - P 8.370E-02 1.12E+01 1.84E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:33:32
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 8.511E-01  (  2.707E-01 2.44E+01 7.27E+00 G  

Ra-226   N   1.2481E+00                                      5.84E+05             
186.21 1.248E+00  (  4.967E-01 3.05E+01 3.56E+00 G  

Th-234   N   1.2070E+00                                      1.63E+12             
63.30 1.262E+00  (  1.386E+00 6.94E+01 3.75E+00 G  
92.59 1.160E+00  (  5.848E-01 3.31E+01 4.34E+00 G  

Tl-208   N   2.9278E-01                                      5.12E+12             
583.19 2.852E-01  (P 1.927E-02 8.43E+00 8.50E+01 G  
277.37 1.373E-01 - P 2.594E-01 1.08E+02 6.60E+00 G  
860.53 3.448E-01  (  9.428E-02 2.71E+01 1.24E+01 G  

U-235    N   6.4882E-02                                      2.57E+11             
143.77 4.631E-02 ?(  1.624E-01 2.16E+02 1.09E+01 G  
205.32-2.264E-03 %   3.621E-01 9.71E+03 5.02E+00 G  
163.36-1.169E-01 +   3.241E-01 1.71E+02 5.08E+00 G  
185.72 6.845E-02  (  3.191E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 8.881E-01     4.533E-01 3.34E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.29       163.        27.     0.010   138.79   1.262E+00   
Th-234      93.22       189.        64.     0.024    66.16   1.160E+00   
U-235       93.35       204.        65.     0.024    66.73   8.881E-01   
Eu-152     121.95       152.        10.     0.004   365.12   2.181E-02   
Eu-154     123.33       173.       -15.    -0.005   259.15  -2.312E-02   
Pa-234     131.11       180.        -2.    -0.001  1916.76  -6.753E-03   
U-235      143.95       157.         8.     0.003   431.26   4.631E-02   
U-235      162.81       134.       -10.    -0.004   342.70  -1.169E-01   
U-235      186.00       155.        62.     0.023    62.01   6.845E-02   
Eu-152     344.33        60.        14.     0.005   167.99   4.496E-02   
Pa-234     570.33        33.         6.     0.002   291.33   7.653E-02   
Cs-137     662.64        42.        -5.    -0.002   343.79  -8.745E-03   
Eu-154     723.65        57.        -8.    -0.003   272.99  -5.863E-02   
Eu-152     777.85        33.        -6.    -0.002   292.97  -6.810E-02   
Pa-234     885.61        27.        -4.    -0.001   431.86  -5.982E-02   
Eu-152     962.21        22.         1.     0.000  1758.27   9.339E-03   
Eu-154     997.20        38.        -4.    -0.002   433.64  -7.087E-02   
Co-60     1173.49        20.        -4.    -0.001   347.11  -7.826E-03   
Co-60     1332.63        10.         3.     0.001   362.73   5.852E-03   
Eu-152    1406.59        13.         4.     0.001   280.33   4.374E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.4333E-01    8.4333E-01   1.4361E-01    1.5603E-01  8.921E-02
Am-241 #A   -1.6667E-03   -1.6670E-03   2.1061E-01    2.1061E-01  1.734E-01
Bi-212       1.4708E+00    1.4708E+00   4.4306E-01    4.4941E-01  1.713E-01
Bi-214       6.5807E-01    6.5810E-01   9.4734E-02    9.9245E-02  3.192E-02
Co-60  #A    5.7791E-03    5.8523E-03   2.1228E-02    2.1230E-02  1.643E-02
Cs-137 #A   -8.7260E-03   -8.7453E-03   3.0065E-02    3.0068E-02  2.399E-02
Eu-152 #A    3.5776E-02    3.5952E-02   5.8724E-02    5.8750E-02  5.892E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.6256E-01    1.6256E-01  1.492E-01
K-40         1.0627E+01    1.0627E+01   1.0202E+00    1.1511E+00  2.584E-01
Pa-234 #A    2.1412E-02    2.1412E-02   6.2380E-02    6.2607E-02  1.063E-01
Pb-212       7.8229E-01    7.8229E-01   9.0701E-02    1.0691E-01  4.281E-02
Pb-214       8.4429E-01    8.4433E-01   1.1371E-01    1.2037E-01  4.608E-02
Ra-226       1.2481E+00    1.2481E+00   7.6074E-01    7.6407E-01  4.967E-01
Th-234 #A    1.2070E+00    1.2070E+00   7.9852E-01    8.0662E-01  1.386E+00
Tl-208       2.9278E-01    2.9278E-01   5.0408E-02    5.3776E-02  1.927E-02
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U-235  #A    6.4882E-02    6.4882E-02   4.0234E-02    4.0426E-02  1.624E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.677E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.6766762E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-16                Received:        05/23/13                      
Lab ID:          245758-008                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 09:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:10                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.07063 U        0.2190         0.1773            0.9    
Bismuth-212                          0.6929           0.3229         0.1576                   
Bismuth-214                          0.5708           0.1014         0.04311                  
Cesium-137                           0.0003992 U      0.02365        0.01944           0.07   
Cobalt-60                            0.002407 U       0.02668        0.02162           0.03   
Europium-152                         0.03962 U        0.04720        0.06413           0.1    
Europium-154                         0.02606 U        0.06795        0.1328            0.2    
Lead-212                             0.6508           0.08715        0.04131                  
Lead-214                             0.6716           0.09304        0.03910                  
Potassium-40                        10.24             1.002          0.2259                   
Protactinium-234                     0.001317 U       0.005094       0.1039                   
Radium-226 (By Bismuth-214)          0.5708           0.1014         0.04311           0.2    
Thallium-208                         0.2479           0.04506        0.01754                  
Thorium-232 (By Actinium-228)        0.6547           0.1172         0.06318           0.9    
Thorium-234                          0.8466 U         0.7850         1.290                    
Uranium-235                          0.05926 U        0.04349        0.1775            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-008                   Client ID : 12-PE-E0820-16        

Seqnum : 1533256786004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130627_004                                Batch         : 198917                       Time      : 27-JUN-2013 09:50     

Cal    : 27-JUN-2013 07:58:12,05-MAR-2013 18:53:13     Caldate       : 27-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327.26 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.07063          0.1773       0.9      .21904           .2191            -0.0061     u        

Bismuth-212                         0.6929            0.1576                .32286           .32481           0.069       u        

Bismuth-214                         0.5708            0.04311               .10136           .10456           -0.022      u        

Cesium-137                          0.0003992         0.01944      0.07     .023651          .023651          0.0067      u        

Cobalt-60                           0.002407          0.02162      0.03     .026675          .026675          0           u        

Europium-152                        0.03962           0.06413      0.1      .047201          .04724           0.016       u        

Europium-154                        0.02606           0.1328       0.2      .067951          .067964          0.0031      u        

Lead-212                            0.6508            0.04131               .087146          .099052          0.018       u        

Lead-214                            0.6716            0.03910               .093041          .098199          0.0059      u        

Potassium-40                        10.24             0.2259                1.002            1.126            -0.27       u        

Protactinium-234                    0.001317          0.1039                .0050942         .0051047         0.017       u        

Radium-226 (By Bismuth-214)         0.5708            0.04311      0.2      .10136           .10456           -0.022      u        

Thallium-208                        0.2479            0.01754               .045056          .047766          -0.0069     u        

Thorium-232 (By Actinium-228)       0.6547            0.06318      0.9      .11718           .12638           0.021       u        

Thorium-234                         0.8466            1.290                 .78495           .78901           0.37        u        

Uranium-235                         0.05926           0.1775       0.18     .043486          .043635          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533256786004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-16          
Sample Description: 245758-008, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130627_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:10           Live Time: 2700   sec

Acquisition Time: 6/27/2013 09:50:35        Real Time: 2706   sec
Analysis Time: 6/27/2013 10:35           Dead Time: 0.21   %

Analysis Quantity: 3.273E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.547E-01      1.172E-01      1.264E-01      6.318E-02
Am-241    #AB   -7.063E-02      2.190E-01      2.191E-01      1.773E-01
Bi-212           6.929E-01      3.229E-01      3.248E-01      1.576E-01
Bi-214           5.708E-01      1.014E-01      1.046E-01      4.311E-02
Co-60     #AB    2.407E-03      2.667E-02      2.667E-02      2.162E-02
Cs-137    #AB    3.992E-04      2.365E-02      2.365E-02      1.944E-02
Eu-152    #AB    3.962E-02      4.720E-02      4.724E-02      6.413E-02
Eu-154    #AB    2.606E-02      6.795E-02      6.796E-02      1.328E-01
K-40             1.024E+01      1.002E+00      1.126E+00      2.259E-01
Pa-234    #AB    1.317E-03      5.094E-03      5.105E-03      1.039E-01
Pb-212           6.508E-01      8.715E-02      9.905E-02      4.131E-02
Pb-214           6.716E-01      9.304E-02      9.820E-02      3.910E-02
Ra-226    #      8.516E-01      5.985E-01      6.005E-01      4.495E-01
Th-234    #AB    8.466E-01      7.849E-01      7.890E-01      1.290E+00
Tl-208           2.479E-01      4.506E-02      4.777E-02      1.754E-02
U-235     #AB    5.926E-02      4.349E-02      4.363E-02      1.775E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.556E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_004.An1               

Sample description                                             
245758-008, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627_004.An1

Acquisition information
Start time:                 6/27/2013 09:50:35
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2726E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2726E+02) = 

8.2586E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0961

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.45       25.  71.75   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.63      107.  17.27   0.83  2.746E-02
76.96      188.  10.96   0.83  2.923E-02
93.23       36.  52.40   0.84  3.937E-02    92.59   4.343  6.531E-01 Th234 

93.35   4.100  6.294E-01 Ac228 
93.35   5.760  4.876E-01 U235  
93.35   5.760  4.876E-01 U235  

93.24       37.  43.59   0.40  3.937E-02    92.59   4.343  6.696E-01 Th234 
93.35   4.100  7.023E-01 Ac228 
93.35   5.760  4.999E-01 U235  

93.24       33.  58.72   0.84  3.899E-02    92.59   4.343  5.962E-01 Th234 
93.35   4.100  5.697E-01 Ac228 
93.35   5.760  4.451E-01 U235  

121.14       10. 143.39   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
162.00       22.  61.32   0.90  5.004E-02   163.36   5.080  2.624E-01 U235  

163.36   5.080  2.624E-01 U235  
185.96       48.  35.14   0.92  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.516E-01 Ra226 
185.72  57.000  5.307E-02 U235  

186.00       48.  36.69   0.92  4.855E-02   185.72  57.000  5.253E-02 U235  
186.21   3.555  8.430E-01 Ra226 

238.74      414.   5.84   0.97  4.347E-02   238.63  43.600  6.675E-01 Pb212 
241.93       65.  24.30   0.97  4.316E-02   242.00   7.268  6.192E-01 Pb214 
276.68        7. 124.17   1.00  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.16      146.  11.53   1.04  3.830E-02   295.22  18.414  6.163E-01 Pb214 
300.39       20.  55.25   0.54  3.789E-02   300.09   3.180  4.975E-01 Pb212 
338.15       71.  17.42   0.47  3.500E-02   338.32  11.400  5.461E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.87      284.   6.95   1.08  3.408E-02   351.93  35.600  7.002E-01 Pb214 
569.39        3. 231.69   1.26  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.26      165.   8.84   1.38  2.394E-02   583.19  85.000  2.479E-01 Tl208 
609.20      210.   8.47   1.31  2.322E-02   609.31  45.490  5.797E-01 Bi214 
727.29       31.  23.30   0.74  2.051E-02   727.33   6.650  6.929E-01 Bi212 
777.92        6. 115.83   1.44  1.955E-02   778.90  12.970    PBC<MDA Eu152 
860.65        6. 109.17   1.50  1.823E-02   860.53  12.400    PBC<MDA Tl208 
872.77        3. 182.18   1.51  1.804E-02   873.18  12.170    PBC<MDA Eu154 
911.21      101.  11.19   1.76  1.750E-02   911.20  26.200  6.769E-01 Ac228 
964.69       13.  65.75   1.59  1.681E-02   964.08  14.500  1.679E-01 Eu152 
969.07       61.  15.90   1.84  1.675E-02   968.96  15.900  6.958E-01 Ac228 

1120.52       38.  22.66   0.56  1.507E-02  1120.29  14.910  5.240E-01 Bi214 
1276.45        3. 186.58   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1332.30        1. 554.01   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1460.81      451.   4.71   1.48  1.229E-02  1460.82  10.550  1.024E+01 K40   
1764.50       31.  19.94   2.23  1.048E-02  1764.49  15.310  5.899E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.94    74.68       129.        92. 3.351E+03   40.67   0.687  -      s 
308.23    77.00       139.       180. 6.155E+03   24.85   0.928  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.20    59.73       163.       -12.    -0.004   310.13   0.812s
Th-234    254.07    63.45       145.        25.     0.009   143.50   0.815s
Th-234    373.16    93.24       171.        33.     0.012   117.45   0.841s
Ac-228    373.58    93.35       123.        37.     0.014    87.18   0.401D
U-235     373.58    93.35       161.        36.     0.013   104.80   0.842D
Eu-152    484.65   121.14       107.        10.     0.004   286.78   0.867s
Eu-154    493.19   123.27       151.       -16.    -0.006   217.65   0.869s
Pa-234    525.07   131.25       173.        -6.    -0.002   619.29   0.876s
U-235     647.98   162.00        79.        22.     0.008   122.64   0.904s
U-235     743.93   186.00       128.        48.     0.018    73.39   0.924s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.78   185.96       118.        48.     0.018    70.28   0.924s
Pb-212    954.55   238.69       121.       403.     0.149    13.39   0.869 
Pb-214    967.28   241.87       107.        58.     0.022    58.88   0.834s
Tl-208   1106.41   276.68        70.         7.     0.003   248.35   1.005s
Pb-214   1180.32   295.16        60.       142.     0.053    23.06   1.041 
Pb-212   1201.22   300.39        44.        20.     0.007   110.51   0.545s
Ac-228   1352.19   338.15        38.        71.     0.026    34.84   0.466s
Eu-152   1376.50   344.23        68.        -9.    -0.003   271.86   1.063s
Pb-214   1407.05   351.87        44.       278.     0.103    13.90   1.079 
Pa-234   2276.80   569.39        27.         3.     0.001   463.39   1.258s
Tl-208   2332.28   583.26        25.       165.     0.061    17.68   1.376 
Bi-214   2436.00   609.20        41.       200.     0.074    16.94   1.307s
Eu-154   2891.01   722.97        36.        -4.    -0.001   439.72   1.389s
Bi-212   2908.29   727.29         9.        31.     0.011    46.60   0.744s
Eu-152   3110.81   777.92        22.         6.     0.002   231.66   1.436s
Tl-208   3441.73   860.65        21.         6.     0.002   218.35   1.504s
Eu-154   3490.22   872.77        16.         3.     0.001   364.35   1.515s
Ac-228   3643.98   911.21        17.       101.     0.038    22.39   1.761s
Eu-152   3857.92   964.69        32.        13.     0.005   131.50   1.590s
Ac-228   3875.46   969.07        12.        61.     0.022    31.80   1.840 
Eu-154   3984.13   996.23        21.        -1.     0.000  1723.28   1.617s
Eu-154   4017.52  1004.58        30.        -5.    -0.002   306.86   1.624s
Eu-152   4449.94  1112.66        24.        -2.    -0.001   599.49   1.712s
Bi-214   4481.40  1120.52        14.        38.     0.014    45.33   0.556s
Co-60    4676.63  1169.31        23.        -7.    -0.003   211.85   1.762s
Eu-154   5105.35  1276.45        14.         3.     0.001   373.15   1.844s
Co-60    5328.88  1332.30        16.         1.     0.000  1108.02   1.890s
K-40     5843.23  1460.81        17.       434.     0.161     9.42   1.478s
Bi-212   6487.73  1621.82        10.        -1.     0.000   817.29   2.118s
Bi-214   7058.96  1764.50         8.        31.     0.011    39.89   2.230s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5466E-01                                      5.12E+12             
911.20 6.769E-01 @(P 6.318E-02 1.12E+01 2.62E+01 G  
968.96 6.958E-01  (P 9.428E-02 1.59E+01 1.59E+01 G  
338.32 5.461E-01  (P 1.098E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 7.023E-01   P 4.896E-01 4.36E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -7.0628E-02                                      1.58E+05             
59.54-7.063E-02 ?(  1.773E-01 1.55E+02 3.59E+01 G  

Bi-212   N   6.9288E-01                                      5.12E+12             
727.33 6.929E-01  (  1.576E-01 2.33E+01 6.65E+00 G  
785.37-2.709E-02 %   1.642E+00 3.69E+03 1.11E+00 G  

1620.74-2.001E-01 -   1.311E+00 4.09E+02 1.51E+00 G  

Bi-214   N   5.7083E-01                                      5.84E+05             
609.31 5.797E-01 @(P 4.311E-02 8.47E+00 4.55E+01 G  

1120.29 5.240E-01  (P 1.208E-01 2.27E+01 1.49E+01 G  
1764.49 5.899E-01 ?(P 1.267E-01 1.99E+01 1.53E+01 G  

Co-60    T   2.4074E-03                                      1.93E+03             
1332.49 2.407E-03 ?(  2.162E-02 5.54E+02 1.00E+02 G  
1173.23-1.452E-02 +   2.362E-02 1.06E+02 9.98E+01 G  

Cs-137   I   3.9922E-04                                      1.10E+04             
661.66 3.992E-04 %(  1.944E-02 2.96E+03 8.50E+01 G  

Eu-152   I   3.9618E-02                                      4.94E+03             
344.28-2.955E-02 ?(  6.413E-02 1.36E+02 2.66E+01 G  
121.78 2.337E-02 ?(  5.392E-02 1.43E+02 2.84E+01 G  
778.90 7.356E-02 &(  1.315E-01 1.16E+02 1.30E+01 G  
964.08 1.679E-01 &(  1.654E-01 6.58E+01 1.45E+01 G  

1112.08-3.605E-02 +   1.738E-01 3.00E+02 1.34E+01 G  
1408.01 9.088E-04 %   9.776E-02 6.54E+03 2.09E+01 G  

Eu-154   I   2.6058E-02                                      3.14E+03             
873.18 4.641E-02 ?(  1.328E-01 1.82E+02 1.22E+01 G  
123.07-2.577E-02 +   4.500E-02 1.09E+02 4.04E+01 G  

1274.43 1.896E-02 ?(  5.537E-02 1.87E+02 3.49E+01 G  
723.30-2.964E-02 +   1.045E-01 2.20E+02 2.00E+01 G  

1004.72-5.525E-02 +   1.339E-01 1.53E+02 1.79E+01 G  
996.25-1.356E-02 &   1.908E-01 8.62E+02 1.05E+01 G  

K-40     N   1.0241E+01                                      4.57E+11             
1460.82 1.024E+01  (P 2.259E-01 4.71E+00 1.06E+01 G  

Pa-234   N   1.3172E-03                                      1.63E+12             
131.30-2.054E-02 ?(  1.039E-01 3.10E+02 1.82E+01 G  
569.50 4.410E-02 &(  1.635E-01 2.32E+02 9.30E+00 G  
946.00-6.639E-03 %   1.683E-01 1.54E+03 1.35E+01 G  
880.52 0.000E+00 -   2.263E-01 1.00E+03 1.05E+01 G  
883.24 0.000E+00 &   1.928E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.5077E-01                                      5.12E+12             
238.63 6.508E-01  (  4.131E-02 6.70E+00 4.36E+01 G  
300.09 4.975E-01 -   3.941E-01 5.53E+01 3.18E+00 G  

Pb-214   N   6.7161E-01                                      5.84E+05             
351.93 7.002E-01  (P 3.910E-02 6.95E+00 3.56E+01 G  
295.22 6.163E-01  (P 7.825E-02 1.15E+01 1.84E+01 G  
242.00 5.686E-01 - P 2.348E-01 2.94E+01 7.27E+00 G  

Ra-226   N   8.5160E-01                                      5.84E+05             
186.21 8.516E-01  (  4.495E-01 3.51E+01 3.56E+00 G  

Th-234   N   8.4659E-01                                      1.63E+12             
63.30 1.137E+00 *(  1.290E+00 7.18E+01 3.75E+00 G  
92.59 5.962E-01  (  5.509E-01 5.87E+01 4.34E+00 G  

Tl-208   N   2.4786E-01                                      5.12E+12             
583.19 2.479E-01  (P 1.754E-02 8.84E+00 8.50E+01 G  
277.37 8.646E-02 - P 2.272E-01 1.24E+02 6.60E+00 G  
860.53 8.707E-02 -   1.460E-01 1.09E+02 1.24E+01 G  

U-235    N   5.9256E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.775E-01 1.00E+03 1.09E+01 G  
205.32-2.156E-05 &   3.103E-01 8.73E+05 5.02E+00 G  
163.36 2.624E-01 ?(  2.484E-01 6.13E+01 5.08E+00 G  
185.72 5.253E-02  (  2.917E-02 3.67E+01 5.70E+01 G  

Energy duplication    
93.35 4.876E-01     3.992E-01 5.24E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.73       163.       -12.    -0.004   310.13  -7.063E-02   
Th-234      63.45       145.        25.     0.009   143.50   1.137E+00   
Th-234      93.24       171.        33.     0.012   117.45   5.962E-01   
U-235       93.35       161.        36.     0.013   104.80   4.876E-01   
Eu-152     121.14       107.        10.     0.004   286.78   2.337E-02   
Eu-154     123.27       151.       -16.    -0.006   217.65  -2.577E-02   
Pa-234     131.25       173.        -6.    -0.002   619.29  -2.054E-02   
U-235      162.00        79.        22.     0.008   122.64   2.624E-01   
U-235      186.00       128.        48.     0.018    73.39   5.253E-02   
Ra-226     185.96       118.        48.     0.018    70.28   8.516E-01   
Eu-152     344.23        68.        -9.    -0.003   271.86  -2.955E-02   
Pa-234     569.39        27.         3.     0.001   463.39   4.410E-02   
Eu-154     722.97        36.        -4.    -0.001   439.72  -2.964E-02   
Eu-152     777.92        22.         6.     0.002   231.66   7.356E-02   
Eu-154     872.77        16.         3.     0.001   364.35   4.641E-02   
Eu-152     964.69        32.        13.     0.005   131.50   1.679E-01   
Eu-154     996.23        21.        -1.     0.000  1723.28  -1.356E-02   
Eu-154    1004.58        30.        -5.    -0.002   306.86  -5.525E-02   
Eu-152    1112.66        24.        -2.    -0.001   599.49  -3.605E-02   
Co-60     1169.31        23.        -7.    -0.003   211.85  -1.452E-02   
Eu-154    1276.45        14.         3.     0.001   373.15   1.896E-02   
Co-60     1332.30        16.         1.     0.000  1108.02   2.407E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5466E-01    6.5466E-01   1.1718E-01    1.2638E-01  6.318E-02
Am-241 #A   -7.0618E-02   -7.0628E-02   2.1904E-01    2.1910E-01  1.773E-01
Bi-212       6.9288E-01    6.9288E-01   3.2286E-01    3.2481E-01  1.576E-01
Bi-214       5.7080E-01    5.7083E-01   1.0136E-01    1.0456E-01  4.311E-02
Co-60  #A    2.3773E-03    2.4074E-03   2.6675E-02    2.6675E-02  2.162E-02
Cs-137 #A    3.9834E-04    3.9922E-04   2.3651E-02    2.3651E-02  1.944E-02

163 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:35:47
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_004.An1               

Eu-152 #A    3.9424E-02    3.9618E-02   4.7201E-02    4.7240E-02  6.413E-02
Eu-154 #A    2.5858E-02    2.6058E-02   6.7951E-02    6.7964E-02  1.328E-01
K-40         1.0241E+01    1.0241E+01   1.0020E+00    1.1260E+00  2.259E-01
Pa-234 #A    1.3172E-03    1.3172E-03   5.0942E-03    5.1047E-03  1.039E-01
Pb-212       6.5077E-01    6.5077E-01   8.7146E-02    9.9052E-02  4.131E-02
Pb-214       6.7158E-01    6.7161E-01   9.3041E-02    9.8199E-02  3.910E-02
Ra-226 #     8.5157E-01    8.5160E-01   5.9851E-01    6.0049E-01  4.495E-01
Th-234 #A    8.4659E-01    8.4659E-01   7.8495E-01    7.8901E-01  1.290E+00
Tl-208       2.4786E-01    2.4786E-01   4.5056E-02    4.7766E-02  1.754E-02
U-235  #A    5.9256E-02    5.9256E-02   4.3486E-02    4.3635E-02  1.775E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.373E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3729519E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

164 of 557



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-17                Received:        05/23/13                      
Lab ID:          245758-009                    Prepared:        05/28/13 15:58                
Matrix:          Soil                          Analyzed:        06/27/13 08:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:05                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006886 U       0.1985         0.1632            0.9     
Bismuth-212                          1.415            0.4550         0.1975                    
Bismuth-214                          0.6135           0.09932        0.04084                   
Cesium-137                           0.001629 U       0.02498        0.02041           0.07    
Cobalt-60                            0.01140 U        0.02300        0.01710           0.03    
Europium-152                         0.09049          0.07037        0.04759           0.1     
Europium-154                         0.02125 U        0.03340        0.1624            0.2     
Lead-212                             0.8889           0.09870        0.04584                   
Lead-214                             0.8404           0.1099         0.04100                   
Potassium-40                        11.59             1.056          0.2674                    
Protactinium-234                     0.01003 U        0.02260        0.1065                    
Radium-226 (By Bismuth-214)          0.6135           0.09932        0.04084           0.2     
Thallium-208                         0.3309           0.05359        0.02029                   
Thorium-232 (By Actinium-228)        0.9443           0.1380         0.08183           0.9     
Thorium-234                          1.359            0.8293         1.302                     
Uranium-235                          0.05453 U        0.04720        0.1627            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-009                   Client ID : 12-PE-E0820-17        

Seqnum : 1523256769004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_004                                Batch         : 198917                       Time      : 27-JUN-2013 08:59     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 359.3 g                      Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.006886         0.1632       0.9      .1985            .1985            -0.0061     u        

Bismuth-212                         1.415             0.1975                .45501           .46074           0.069       u        

Bismuth-214                         0.6135            0.04084               .099319          .10308           -0.022      u        

Cesium-137                          0.001629          0.02041      0.07     .024978          .024978          0.0067      u        

Cobalt-60                           0.01140           0.01710      0.03     .022997          .023003          0           u        

Europium-152                        0.09049           0.04759      0.1      .070373          .070508          0.016       u        

Europium-154                        0.02125           0.1624       0.2      .033398          .033416          0.0031      u        

Lead-212                            0.8889            0.04584               .0987            .1178            0.018       u        

Lead-214                            0.8404            0.04100               .10987           .11668           0.0059      u        

Potassium-40                        11.59             0.2674                1.0555           1.2051           -0.27       u        

Protactinium-234                    0.01003           0.1065                .022596          .022733          0.017       u        

Radium-226 (By Bismuth-214)         0.6135            0.04084      0.2      .099319          .10308           -0.022      u        

Thallium-208                        0.3309            0.02029               .053593          .057622          -0.0069     u        

Thorium-232 (By Actinium-228)       0.9443            0.08183      0.9      .13804           .15402           0.021       u        

Thorium-234                         1.359             1.302                 .82929           .83917           0.37        u        

Uranium-235                         0.05453           0.1627       0.18     .0472            .047316          0.051       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-17          
Sample Description: 245758-009, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:05           Live Time: 2700   sec

Acquisition Time: 6/27/2013 08:59:02        Real Time: 2706   sec
Analysis Time: 6/27/2013 09:44           Dead Time: 0.24   %

Analysis Quantity: 3.593E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.443E-01      1.380E-01      1.540E-01      8.183E-02
Am-241    #AB   -6.886E-03      1.985E-01      1.985E-01      1.632E-01
Bi-212    #      1.415E+00      4.550E-01      4.607E-01      1.975E-01
Bi-214           6.135E-01      9.932E-02      1.031E-01      4.084E-02
Co-60     #AB    1.140E-02      2.300E-02      2.300E-02      1.710E-02
Cs-137    #AB    1.629E-03      2.498E-02      2.498E-02      2.041E-02
Eu-152    #      9.049E-02      7.037E-02      7.051E-02      4.759E-02
Eu-154    #AB    2.125E-02      3.340E-02      3.342E-02      1.624E-01
K-40             1.159E+01      1.056E+00      1.205E+00      2.674E-01
Pa-234    #AB    1.003E-02      2.260E-02      2.273E-02      1.065E-01
Pb-212           8.889E-01      9.870E-02      1.178E-01      4.584E-02
Pb-214           8.404E-01      1.099E-01      1.167E-01      4.100E-02
Ra-226           9.388E-01      6.458E-01      6.480E-01      4.473E-01
Th-234    #      1.359E+00      8.293E-01      8.392E-01      1.302E+00
Tl-208           3.309E-01      5.359E-02      5.762E-02      2.029E-02
U-235     #AB    5.453E-02      4.720E-02      4.732E-02      1.627E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.911E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:44:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_004.An1               

Sample description                                             
245758-009, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_004.An1

Acquisition information
Start time:                 6/27/2013 08:59:02
Live time:               2700
Real time:               2706
Dead time:                  0.24 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5930E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5930E+02) = 

7.5221E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:44:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:05:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0826

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.13       38.  49.25   0.85  1.671E-02    63.30   3.750  1.699E+00 Th234 

63.30   3.750  1.699E+00 Th234 
74.68      151.  14.26   0.86  2.586E-02
77.11      211.  10.59   0.86  2.760E-02
92.91       83.  24.62   0.62  3.697E-02    92.59   4.343  1.441E+00 Th234 

93.35   5.760  1.076E+00 U235  
93.35   4.100  1.468E+00 Ac228 
92.59   4.343  1.441E+00 Th234 
93.35   5.760  1.076E+00 U235  

117.51       20.  65.92   0.66  4.518E-02
123.05       23.  78.58   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
144.97        7. 253.41   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.938E-02 U235  
163.46       14. 131.58   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.609E-01 U235  
186.13       46.  43.28   0.98  4.662E-02   185.72  57.000  4.795E-02 U235  

186.21   3.555  7.695E-01 Ra226 
185.72  57.000  4.795E-02 U235  

186.17       56.  34.39   0.60  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.388E-01 Ra226 

209.26       54.  28.32   0.94  4.468E-02
238.59      585.   5.55   1.14  4.203E-02   238.63  43.600  8.889E-01 Pb212 
241.71      101.  19.47   0.60  4.172E-02   242.00   7.268  9.281E-01 Pb214 
277.61       20.  62.51   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.26      224.   9.11   1.05  3.721E-02   295.22  18.414  9.007E-01 Pb214 
299.90       45.  30.68   0.58  3.683E-02   300.09   3.180  1.070E+00 Pb212 
338.34      153.  13.04   0.90  3.411E-02   338.32  11.400  1.083E+00 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:44:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
342.96        1. 669.18   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  4.351E-03 Eu152 
352.04      342.   6.43   1.21  3.324E-02   351.93  35.600  7.913E-01 Pb214 
462.97       51.  23.70   0.49  2.762E-02
569.70        5. 178.68   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.13      239.   7.96   1.11  2.358E-02   583.19  85.000  3.264E-01 Tl208 
609.33      236.   7.86   0.89  2.287E-02   609.31  45.490  6.135E-01 Bi214 
665.25        1. 766.89   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.89       70.  16.07   1.61  2.025E-02   727.33   6.650  1.452E+00 Bi212 
779.31        3. 228.16   1.50  1.932E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.340E-02 Eu152 
786.11       17.  47.02   1.50  1.921E-02   785.37   1.110  2.273E+00 Bi212 
860.74       29.  30.88   1.56  1.803E-02   860.53  12.400  3.614E-01 Tl208 
883.79        3. 221.74   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.21      147.  10.99   1.19  1.732E-02   911.20  26.200  8.736E-01 Ac228 
964.65       27.  38.89   1.62  1.664E-02   964.08  14.500  3.103E-01 Eu152 

964.08  14.500  3.103E-01 Eu152 
969.19       91.  12.91   1.21  1.658E-02   968.96  15.900  9.616E-01 Ac228 

1120.29       82.  16.27   0.80  1.494E-02  1120.29  14.910  1.026E+00 Bi214 
1334.05        5. 100.86   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.45        8.  75.78   1.85  1.255E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.300E-02 Eu152 
1460.81      555.   4.39   2.07  1.219E-02  1460.82  10.550  1.159E+01 K40   
1620.31        8.  55.20   1.92  1.119E-02  1620.74   1.510  1.254E+00 Bi212 
1764.62       58.  14.43   1.24  1.039E-02  1764.49  15.310  1.015E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.79    74.69       215.       107. 4.146E+03   44.92   0.863  -        
308.48    77.12       218.       173. 6.253E+03   30.59   0.797  -        
370.86    92.91       139.        64. 1.732E+03   57.75   0.878 TH-234   D
469.89   117.51        80.        20. 4.405E+02  131.84   0.660  -       c
836.60   209.26        80.        54. 1.200E+03   56.65   0.943 AC-228    

1850.76   462.97        32.        51. 1.836E+03   47.40   0.494 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:44:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_004.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.61    63.13       158.        38.     0.014    98.51   0.846s
Th-234    371.15    92.80       212.        61.     0.023    72.03   0.878s
U-235     373.36    93.35       195.        67.     0.025    63.62   0.879D
Ac-228    373.36    93.35       191.        10.     0.004   317.53   0.879D
Eu-152    486.60   121.69       199.       -13.    -0.005   309.52   0.910s
Eu-154    492.05   123.05       152.        23.     0.009   157.16   0.911s
Pa-234    522.36   130.64       199.       -11.    -0.004   363.66   0.920s
U-235     579.65   144.97       173.         7.     0.003   506.83   0.933s
U-235     653.53   163.46       164.        14.     0.005   263.15   0.954s
U-235     744.13   186.13       173.        46.     0.017    86.57   0.977s
Ra-226    744.31   186.17       130.        56.     0.021    68.78   0.596s
Pb-212    953.82   238.59       167.       585.     0.217    11.10   1.135 
Pb-214    966.29   241.71       119.       101.     0.037    38.93   0.599s
Tl-208   1109.75   277.61        81.        20.     0.008   125.01   1.070s
Pb-214   1180.31   295.26        66.       222.     0.082    18.21   1.047 
Pb-212   1198.88   299.90        56.        45.     0.017    61.36   0.584s
Ac-228   1352.53   338.34        74.       151.     0.056    26.07   0.900 
Eu-152   1370.98   342.96        43.         1.     0.001  1338.36   1.135s
Pb-214   1407.31   352.04        56.       336.     0.124    12.86   1.213 
Pa-234   2277.51   569.70        39.         5.     0.002   357.36   1.335s
Tl-208   2331.22   583.13        39.       235.     0.087    15.91   1.108 
Bi-214   2435.98   609.33        43.       229.     0.085    15.72   0.886s
Cs-137   2659.60   665.25        33.         1.     0.000  1533.79   1.410s
Eu-154   2892.86   723.57        63.       -11.    -0.004   204.45   1.457s
Bi-212   2906.11   726.89        17.        70.     0.026    32.15   1.611s
Eu-152   3115.78   779.31        22.         3.     0.001   456.32   1.498s
Bi-212   3142.96   786.11        25.        17.     0.006    94.04   1.503s
Tl-208   3441.51   860.74        26.        29.     0.011    61.76   1.555s
Eu-154   3492.69   873.54        29.        -2.    -0.001   860.49   1.564s
Pa-234   3533.71   883.79        18.         3.     0.001   443.48   1.570s
Ac-228   3643.39   911.21        33.       142.     0.053    21.99   1.193s
Eu-152   3857.18   964.65        41.        27.     0.010    77.77   1.622s
Ac-228   3875.35   969.19        19.        91.     0.034    25.83   1.215s
Eu-154   4013.57  1003.74        30.        -4.    -0.002   396.17   1.647s
Bi-214   4479.92  1120.29        24.        82.     0.030    32.54   0.798s
Co-60    5335.42  1334.05        12.         5.     0.002   201.71   1.816s
Eu-152   5633.26  1408.45        13.         8.     0.003   151.56   1.847s
K-40     5842.85  1460.81        28.       535.     0.198     8.78   2.071 
Bi-212   6481.47  1620.31         5.         8.     0.003   110.40   1.917s
Bi-214   7059.38  1764.62         3.        58.     0.021    28.85   1.235s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

171 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:44:15
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.4434E-01                                      5.12E+12             
911.20 8.736E-01  (P 8.183E-02 1.10E+01 2.62E+01 G  
968.96 9.616E-01  (P 1.073E-01 1.29E+01 1.59E+01 G  
338.32 1.083E+00  (P 1.434E-01 1.30E+01 1.14E+01 G  

Energy duplication    
93.35 1.840E-01 - P 5.884E-01 1.59E+02 4.10E+00 XA 

Am-241   I  -6.8858E-03                                      1.58E+05             
59.54-6.886E-03 %(  1.632E-01 1.44E+03 3.59E+01 G  

Bi-212   N   1.4154E+00                                      5.12E+12             
727.33 1.452E+00  (  1.975E-01 1.61E+01 6.65E+00 G  
785.37 2.273E+00 +   1.514E+00 4.70E+01 1.11E+00 G  

1620.74 1.254E+00 ?(  8.596E-01 5.52E+01 1.51E+00 G  

Bi-214   N   6.1354E-01                                      5.84E+05             
609.31 6.135E-01  (P 4.084E-02 7.86E+00 4.55E+01 G  

1120.29 1.026E+00 +   1.428E-01 1.63E+01 1.49E+01 G  
1764.49 1.015E+00 +   7.065E-02 1.44E+01 1.53E+01 G  

Co-60    T   1.1401E-02                                      1.93E+03             
1332.49 1.140E-02 ?(  1.710E-02 1.01E+02 1.00E+02 G  
1173.23 1.792E-04 %   2.420E-02 8.20E+03 9.98E+01 G  

Cs-137   I   1.6285E-03                                      1.10E+04             
661.66 1.629E-03 ?(  2.041E-02 7.67E+02 8.50E+01 G  

Eu-152   I   9.0486E-02                                      4.94E+03             
344.28 4.351E-03 ?(  4.759E-02 6.69E+02 2.66E+01 G  
121.78-2.812E-02 +   7.055E-02 1.55E+02 2.84E+01 G  
778.90 3.340E-02 ?(  1.215E-01 2.28E+02 1.30E+01 G  
964.08 3.103E-01  (  1.725E-01 3.89E+01 1.45E+01 G  

1112.08 1.681E-03 %   1.683E-01 6.08E+03 1.34E+01 G  
1408.01 8.300E-02 ?(  9.126E-02 7.58E+01 2.09E+01 G  

Eu-154   I   2.1251E-02                                      3.14E+03             
873.18-2.326E-02 ?(  1.624E-01 4.30E+02 1.22E+01 G  
123.07 3.466E-02  (  4.327E-02 7.86E+01 4.04E+01 G  

1274.43 3.146E-03 &   5.910E-02 1.15E+03 3.49E+01 G  
723.30-7.881E-02 +   1.271E-01 1.02E+02 2.00E+01 G  

1004.72-3.952E-02 +   1.249E-01 1.98E+02 1.79E+01 G  
996.25 0.000E+00 -   3.027E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1590E+01                                      4.57E+11             
1460.82 1.159E+01  (P 2.674E-01 4.39E+00 1.06E+01 G  

Pa-234   N   1.0031E-02                                      1.63E+12             
131.30-3.605E-02 ?(  1.065E-01 1.82E+02 1.82E+01 G  
569.50 6.350E-02 ?(  1.811E-01 1.79E+02 9.30E+00 G  
946.00 0.000E+00 +   1.741E-01 1.00E+03 1.35E+01 G  
880.52-1.669E-03 %   1.659E-01 6.04E+03 1.05E+01 G  
883.24 4.523E-02 ?(  1.591E-01 2.22E+02 9.70E+00 G  

Pb-212   N   8.8893E-01                                      5.12E+12             
238.63 8.889E-01  (  4.584E-02 5.55E+00 4.36E+01 G  
300.09 1.070E+00 +   4.147E-01 3.07E+01 3.18E+00 G  

Pb-214   N   8.4040E-01                                      5.84E+05             
351.93 7.913E-01  (P 4.100E-02 6.43E+00 3.56E+01 G  
295.22 9.007E-01  (P 7.725E-02 9.11E+00 1.84E+01 G  
242.00 9.281E-01  (  2.336E-01 1.95E+01 7.27E+00 G  

Ra-226   N   9.3882E-01                                      5.84E+05             
186.21 9.388E-01  (  4.473E-01 3.44E+01 3.56E+00 G  

Th-234   N   1.3591E+00                                      1.63E+12             
63.30 1.699E+00  (  1.302E+00 4.93E+01 3.75E+00 G  
92.59 1.066E+00  (  5.912E-01 3.60E+01 4.34E+00 G  

Tl-208   N   3.3086E-01                                      5.12E+12             
583.19 3.264E-01  (P 2.029E-02 7.96E+00 8.50E+01 G  
277.37 2.223E-01 - P 2.286E-01 6.25E+01 6.60E+00 G  
860.53 3.614E-01 ?(  1.469E-01 3.09E+01 1.24E+01 G  

U-235    N   5.4525E-02                                      2.57E+11             
143.77 3.938E-02 ?(  1.627E-01 2.53E+02 1.09E+01 G  
205.32 0.000E+00 -   3.919E-01 1.00E+03 5.02E+00 G  
163.36 1.609E-01 ?(  3.415E-01 1.32E+02 5.08E+00 G  
185.72 4.795E-02  (  3.214E-02 4.33E+01 5.70E+01 G  

Energy duplication    
93.35 8.740E-01     4.230E-01 3.18E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.13       158.        38.     0.014    98.51   1.699E+00   
Th-234      92.80       212.        61.     0.023    72.03   1.066E+00   
U-235       93.35       195.        67.     0.025    63.62   8.740E-01   
Eu-152     121.69       199.       -13.    -0.005   309.52  -2.812E-02   
Eu-154     123.05       152.        23.     0.009   157.16   3.466E-02   
Pa-234     130.64       199.       -11.    -0.004   363.66  -3.605E-02   
U-235      144.97       173.         7.     0.003   506.83   3.938E-02   
U-235      163.46       164.        14.     0.005   263.15   1.609E-01   
U-235      186.13       173.        46.     0.017    86.57   4.795E-02   
Eu-152     342.96        43.         1.     0.001  1338.36   4.351E-03   
Pa-234     569.70        39.         5.     0.002   357.36   6.350E-02   
Cs-137     665.25        33.         1.     0.000  1533.79   1.629E-03   
Eu-154     723.57        63.       -11.    -0.004   204.45  -7.881E-02   
Eu-152     779.31        22.         3.     0.001   456.32   3.340E-02   
Eu-154     873.54        29.        -2.    -0.001   860.49  -2.326E-02   
Pa-234     883.79        18.         3.     0.001   443.48   4.523E-02   
Eu-152     964.65        41.        27.     0.010    77.77   3.103E-01   
Eu-154    1003.74        30.        -4.    -0.002   396.17  -3.952E-02   
Co-60     1334.05        12.         5.     0.002   201.71   1.140E-02   
Eu-152    1408.45        13.         8.     0.003   151.56   8.300E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.4434E-01    9.4434E-01   1.3804E-01    1.5402E-01  8.183E-02
Am-241 #A   -6.8848E-03   -6.8858E-03   1.9850E-01    1.9850E-01  1.632E-01
Bi-212 #     1.4154E+00    1.4154E+00   4.5501E-01    4.6074E-01  1.975E-01
Bi-214       6.1351E-01    6.1354E-01   9.9319E-02    1.0308E-01  4.084E-02
Co-60  #A    1.1258E-02    1.1401E-02   2.2997E-02    2.3003E-02  1.710E-02
Cs-137 #A    1.6249E-03    1.6285E-03   2.4978E-02    2.4978E-02  2.041E-02
Eu-152 #C    9.0043E-02    9.0486E-02   7.0373E-02    7.0508E-02  4.759E-02
Eu-154 #A    2.1088E-02    2.1251E-02   3.3398E-02    3.3416E-02  1.624E-01
K-40         1.1590E+01    1.1590E+01   1.0555E+00    1.2051E+00  2.674E-01
Pa-234 #A    1.0031E-02    1.0031E-02   2.2596E-02    2.2733E-02  1.065E-01
Pb-212       8.8893E-01    8.8893E-01   9.8700E-02    1.1780E-01  4.584E-02
Pb-214       8.4037E-01    8.4040E-01   1.0987E-01    1.1668E-01  4.100E-02
Ra-226       9.3878E-01    9.3882E-01   6.4575E-01    6.4798E-01  4.473E-01
Th-234 #     1.3591E+00    1.3591E+00   8.2929E-01    8.3917E-01  1.302E+00
Tl-208       3.3086E-01    3.3086E-01   5.3593E-02    5.7622E-02  2.029E-02
U-235  #A    5.4525E-02    5.4525E-02   4.7200E-02    4.7316E-02  1.627E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  117.3 to  2035.4 keV)     1.756E+01  pCi/g         
Total Decayed Activity (  117.3 to  2035.4 keV) 1.7561810E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-18                Received:        05/23/13                      
Lab ID:          245758-010                    Prepared:        05/28/13 15:59                
Matrix:          Soil                          Analyzed:        06/27/13 11:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.29 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:19                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.07447 U        0.2077        0.1675            0.9     
Bismuth-212                          1.222            0.4371        0.2173                    
Bismuth-214                          0.7010           0.1085        0.04180                   
Cesium-137                          -0.0005084 U      0.02307       0.01895           0.07    
Cobalt-60                           -0.001380 U       0.02204       0.01792           0.03    
Europium-152                         0.05264 U        0.06972       0.05834           0.1     
Europium-154                         0.08899 U        0.1744        0.1320            0.2     
Lead-212                             0.8819           0.1022        0.04868                   
Lead-214                             0.8024           0.1085        0.04486                   
Potassium-40                         9.780            0.9937        0.2747                    
Protactinium-234                     0.007426 U       0.06973       0.1153                    
Radium-226 (By Bismuth-214)          0.7010           0.1085        0.04180           0.2     
Thallium-208                         0.3074           0.05167       0.02129                   
Thorium-232 (By Actinium-228)        0.9709           0.1528        0.07608           0.9     
Thorium-234                          0.9045 U         0.8350        1.349                     
Uranium-235                          0.06984 U        0.04855       0.1651            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0

176 of 557



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-010                   Client ID : 12-PE-E0820-18        

Seqnum : 1523256769006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_006                                Batch         : 198917                       Time      : 27-JUN-2013 11:26     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.29 g                     Live Time : 2700 sec              

Dead Time : 0.24 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.07447          0.1675       0.9      .20765           .20772           -0.0061     u        

Bismuth-212                         1.222             0.2173                .43705           .44151           0.069       u        

Bismuth-214                         0.7010            0.04180               .10851           .11299           -0.022      u        

Cesium-137                          -0.0005084        0.01895      0.07     .023072          .023072          0.0067      u        

Cobalt-60                           -0.001380         0.01792      0.03     .022036          .022036          0           u        

Europium-152                        0.05264           0.05834      0.1      .069723          .069769          0.016       u        

Europium-154                        0.08899           0.1320       0.2      .17443           .1745            0.0031      u        

Lead-212                            0.8819            0.04868               .10217           .12046           0.018       u        

Lead-214                            0.8024            0.04486               .10849           .11479           0.0059      u        

Potassium-40                        9.780             0.2747                .99374           1.1082           -0.27       u        

Protactinium-234                    0.007426          0.1153                .069734          .069759          0.017       u        

Radium-226 (By Bismuth-214)         0.7010            0.04180      0.2      .10851           .11299           -0.022      u        

Thallium-208                        0.3074            0.02129               .051672          .055287          -0.0069     u        

Thorium-232 (By Actinium-228)       0.9709            0.07608      0.9      .15279           .16816           0.021       u        

Thorium-234                         0.9045            1.349                 .83498           .83934           0.37        u        

Uranium-235                         0.06984           0.1651       0.18     .048551          .048735          0.051       u        

u=use  

Page 1 of 1                                                                                                           1523256769006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-18          
Sample Description: 245758-010, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:19           Live Time: 2700   sec

Acquisition Time: 6/27/2013 11:26:14        Real Time: 2707   sec
Analysis Time: 6/27/2013 12:11           Dead Time: 0.24   %

Analysis Quantity: 3.473E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.709E-01      1.528E-01      1.682E-01      7.608E-02
Am-241    #AB   -7.447E-02      2.077E-01      2.077E-01      1.675E-01
Bi-212           1.222E+00      4.370E-01      4.415E-01      2.173E-01
Bi-214           7.010E-01      1.085E-01      1.130E-01      4.180E-02
Co-60     #AB   -1.380E-03      2.204E-02      2.204E-02      1.792E-02
Cs-137    #AB   -5.084E-04      2.307E-02      2.307E-02      1.895E-02
Eu-152    #AB    5.264E-02      6.972E-02      6.977E-02      5.834E-02
Eu-154    #AB    8.899E-02      1.744E-01      1.745E-01      1.320E-01
K-40             9.780E+00      9.937E-01      1.108E+00      2.747E-01
Pa-234    #AB    7.426E-03      6.973E-02      6.976E-02      1.153E-01
Pb-212           8.819E-01      1.022E-01      1.205E-01      4.868E-02
Pb-214           8.024E-01      1.085E-01      1.148E-01      4.486E-02
Ra-226    #      1.135E+00      6.426E-01      6.459E-01      4.346E-01
Th-234    #AB    9.045E-01      8.350E-01      8.393E-01      1.349E+00
Tl-208           3.074E-01      5.167E-02      5.529E-02      2.129E-02
U-235     #AB    6.984E-02      4.855E-02      4.874E-02      1.651E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.692E+01

Analyst: Chris Fluty
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_006.An1               

Sample description                                             
245758-010, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_006.An1

Acquisition information
Start time:                 6/27/2013 11:26:14
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4729E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4729E+02) = 

7.7823E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:19:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0656

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.30       20.  89.85   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.76       94.  21.92   0.86  2.593E-02
77.10      197.  11.14   0.86  2.761E-02
87.19       77.  24.60   0.44  3.398E-02
93.08       58.  34.74   1.14  3.718E-02    92.59   4.343  1.050E+00 Th234 

93.35   5.760  7.837E-01 U235  
93.35   4.100  1.101E+00 Ac228 
93.35   5.760  7.837E-01 U235  

93.16       54.  42.15   0.88  3.718E-02    92.59   4.343  9.726E-01 Th234 
93.35   5.760  7.261E-01 U235  
93.35   4.100  9.753E-01 Ac228 

93.18       48.  46.16   0.88  3.682E-02    92.59   4.343  8.735E-01 Th234 
93.35   5.760  6.521E-01 U235  
93.35   4.100  8.714E-01 Ac228 

123.25        5. 344.72   0.91  4.618E-02   123.07  40.400    PBC<MDA Eu154 
143.49       12. 160.96   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.334E-02 U235  
163.06       17. 103.53   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.991E-01 U235  
186.33       65.  28.31   0.71  4.657E-02   185.72  57.000  7.072E-02 U235  

186.21   3.555  1.135E+00 Ra226 
185.72  57.000  7.072E-02 U235  

238.61      561.   5.79   0.97  4.202E-02   238.63  43.600  8.819E-01 Pb212 
241.79       84.  26.06   0.53  4.172E-02   242.00   7.268  8.023E-01 Pb214 
277.65       35.  41.28   0.40  3.864E-02   277.37   6.600  3.973E-01 Tl208 
295.19      191.  11.38   0.78  3.721E-02   295.22  18.414  7.926E-01 Pb214 
300.24       26.  46.54   1.09  3.683E-02   300.09   3.180  6.432E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.23      143.  13.62   1.19  3.412E-02   338.32  11.400  1.061E+00 Ac228 
344.92        1. 773.62   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.01      337.   6.65   1.21  3.324E-02   351.93  35.600  8.075E-01 Pb214 
583.21      218.   8.24   1.11  2.357E-02   583.19  85.000  3.073E-01 Tl208 
609.26      263.   7.54   1.27  2.288E-02   609.31  45.490  7.093E-01 Bi214 
727.28       60.  17.88   0.63  2.025E-02   727.33   6.650  1.284E+00 Bi212 
778.79        2. 339.84   1.50  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.89        5. 156.25   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.68       51.  22.48   2.40  1.803E-02   860.53  12.400  6.538E-01 Tl208 
873.25        7.  98.01   1.56  1.784E-02   873.18  12.170    PBC<MDA Eu154 
911.26      152.   9.83   1.48  1.732E-02   911.20  26.200  9.629E-01 Ac228 
946.28        1. 469.53   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.11        9. 122.61   1.62  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.03       87.  15.71   1.10  1.658E-02   968.96  15.900  9.194E-01 Ac228 

1120.38       52.  19.56   0.59  1.494E-02  1120.29  14.910  6.757E-01 Bi214 
1408.32        8.  66.23   1.85  1.255E-02  1408.01  20.850  9.092E-02 Eu152 
1460.96      436.   4.85   2.36  1.219E-02  1460.82  10.550  9.780E+00 K40   
1620.66        6.  80.67   1.92  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.66       23.  26.53   1.95  1.039E-02  1764.49  15.310  4.091E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.16    74.78       162.        75. 2.893E+03   53.27   0.716  -      s 
308.51    77.12       167.       182. 6.600E+03   25.72   0.803  -        
348.73    87.19       130.        77. 2.278E+03   49.20   0.445  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.90    58.95       145.       -12.    -0.005   278.83   0.842s
Th-234    253.28    63.30       159.        20.     0.008   179.71   0.846s
Th-234    372.67    93.18       226.        48.     0.018    92.31   0.878s
U-235     373.36    93.35       232.        54.     0.020    84.29   0.879D
Ac-228    373.36    93.35       169.        58.     0.022    69.49   1.142D
Eu-154    492.84   123.25       166.         5.     0.002   689.43   0.911s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     573.74   143.49       167.        12.     0.004   321.92   0.933 
U-235     651.94   163.06       143.        17.     0.006   207.05   0.954s
U-235     743.82   186.05       155.        55.     0.020    69.51   0.977s
Ra-226    744.92   186.33       115.        65.     0.024    56.62   0.711s
Pb-212    953.88   238.61       176.       561.     0.208    11.59   0.967 
Pb-214    966.59   241.79       154.        84.     0.031    52.12   0.529s
Tl-208   1109.92   277.65        71.        35.     0.013    82.55   0.403s
Pb-214   1180.02   295.19        88.       188.     0.070    22.75   0.778s
Pb-212   1200.21   300.24        61.        26.     0.010    93.08   1.092s
Ac-228   1352.06   338.23        74.       143.     0.053    27.23   1.188s
Eu-152   1378.81   344.92        60.         1.     0.001  1547.24   1.135s
Pb-214   1407.17   352.01        62.       332.     0.123    13.30   1.212 
Pa-234   2275.87   569.29        43.        -2.    -0.001   875.92   1.335s
Tl-208   2331.51   583.21        40.       214.     0.079    16.49   1.108 
Bi-214   2435.69   609.26        42.       256.     0.095    15.08   1.266 
Bi-212   2907.67   727.28        19.        60.     0.022    35.76   0.630s
Eu-152   3113.69   778.79        32.         2.     0.001   679.68   1.498s
Bi-212   3142.10   785.89        30.         5.     0.002   312.49   1.503 
Tl-208   3441.27   860.68        20.        51.     0.019    44.95   2.397s
Eu-154   3491.54   873.25        18.         7.     0.002   196.01   1.564s
Pa-234   3530.22   882.92        35.        -3.    -0.001   500.79   1.570s
Ac-228   3643.59   911.26        26.       152.     0.056    19.66   1.485 
Pa-234   3783.71   946.28        19.         1.     0.000   939.06   1.611s
Eu-152   3855.02   964.11        56.         9.     0.003   245.22   1.622s
Ac-228   3874.73   969.03        30.        84.     0.031    31.43   1.097s
Eu-154   3980.85   995.56        28.        -6.    -0.002   254.80   1.642s
Eu-154   4018.73  1005.03        26.        -2.    -0.001   609.21   1.647s
Eu-152   4443.15  1111.10        26.        -6.    -0.002   245.06   1.709s
Bi-214   4480.29  1120.38        17.        52.     0.019    39.13   0.587s
Co-60    4690.17  1172.83        27.        -1.     0.000  1356.84   1.741s
Eu-154   5093.82  1273.69        27.        -6.    -0.002   248.80   1.790s
Co-60    5341.85  1335.65        12.        -1.     0.000  1596.56   1.816s
Eu-152   5632.71  1408.32        11.         8.     0.003   132.46   1.847s
K-40     5843.44  1460.96        28.       436.     0.162     9.71   2.356s
Bi-212   6482.88  1620.66         7.         6.     0.002   161.33   1.917s
Bi-214   7059.55  1764.66         7.        23.     0.008    53.05   1.951 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:11:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.7088E-01                                      5.12E+12             
911.20 9.629E-01  (P 7.608E-02 9.83E+00 2.62E+01 G  
968.96 9.194E-01  (P 1.393E-01 1.57E+01 1.59E+01 G  
338.32 1.061E+00 @(P 1.484E-01 1.36E+01 1.14E+01 G  

Energy duplication    
93.35 1.101E+00   P 5.723E-01 3.47E+01 4.10E+00 XA 

Am-241   I  -7.4471E-02                                      1.58E+05             
59.54-7.447E-02 ?(  1.675E-01 1.39E+02 3.59E+01 G  

Bi-212   N   1.2221E+00                                      5.12E+12             
727.33 1.284E+00  (  2.173E-01 1.79E+01 6.65E+00 G  
785.37 6.951E-01 -   1.717E+00 1.56E+02 1.11E+00 G  

1620.74 9.495E-01 ?(  1.074E+00 8.07E+01 1.51E+00 G  

Bi-214   N   7.0098E-01                                      5.84E+05             
609.31 7.093E-01  (P 4.180E-02 7.54E+00 4.55E+01 G  

1120.29 6.757E-01  (  1.236E-01 1.96E+01 1.49E+01 G  
1764.49 4.091E-01 -   1.089E-01 2.65E+01 1.53E+01 G  

Co-60    T  -1.3802E-03                                      1.93E+03             
1332.49-1.380E-03 ?(  1.792E-02 7.98E+02 1.00E+02 G  
1173.23-2.215E-03 &   2.451E-02 6.78E+02 9.98E+01 G  

Cs-137   I  -5.0839E-04                                      1.10E+04             
661.66-5.084E-04 &(  1.895E-02 2.27E+03 8.50E+01 G  

Eu-152   I   5.2637E-02                                      4.94E+03             
344.28 4.604E-03 ?(  5.834E-02 7.74E+02 2.66E+01 G  
121.78-6.055E-04 &   6.431E-02 6.45E+03 2.84E+01 G  
778.90 2.777E-02 ?(  1.527E-01 3.40E+02 1.30E+01 G  
964.08 1.079E-01 ?(  2.098E-01 1.23E+02 1.45E+01 G  

1112.08-8.889E-02 +   1.695E-01 1.23E+02 1.34E+01 G  
1408.01 9.092E-02 ?(  8.433E-02 6.62E+01 2.09E+01 G  

Eu-154   I   8.8991E-02                                      3.14E+03             
873.18 8.899E-02 ?(  1.320E-01 9.80E+01 1.22E+01 G  
123.07 8.303E-03 &   4.678E-02 3.45E+02 4.04E+01 G  

1274.43-3.832E-02 -   7.436E-02 1.24E+02 3.49E+01 G  
723.30 0.000E+00 -   2.379E-01 1.00E+03 2.00E+01 G  

1004.72-2.436E-02 -   1.195E-01 3.05E+02 1.79E+01 G  
996.25-1.058E-01 +   2.108E-01 1.27E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:11:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.7802E+00                                      4.57E+11             
1460.82 9.780E+00  (P 2.747E-01 4.85E+00 1.06E+01 G  

Pa-234   N   7.4259E-03                                      1.63E+12             
131.30 5.035E-04 %(  1.153E-01 1.39E+04 1.82E+01 G  
569.50-2.773E-02 +   1.977E-01 4.38E+02 9.30E+00 G  
946.00 1.676E-02 ?(  1.274E-01 4.70E+02 1.35E+01 G  
880.52 3.665E-03 %   1.732E-01 2.88E+03 1.05E+01 G  
883.24-5.771E-02 &   2.325E-01 2.50E+02 9.70E+00 G  

Pb-212   N   8.8191E-01                                      5.12E+12             
238.63 8.819E-01  (  4.868E-02 5.79E+00 4.36E+01 G  
300.09 6.432E-01 -   4.475E-01 4.65E+01 3.18E+00 G  

Pb-214   N   8.0240E-01                                      5.84E+05             
351.93 8.075E-01  (P 4.486E-02 6.65E+00 3.56E+01 G  
295.22 7.926E-01  (P 9.173E-02 1.14E+01 1.84E+01 G  
242.00 8.023E-01  (  2.745E-01 2.61E+01 7.27E+00 G  

Ra-226   N   1.1349E+00                                      5.84E+05             
186.21 1.135E+00  (  4.346E-01 2.83E+01 3.56E+00 G  

Th-234   N   9.0451E-01                                      1.63E+12             
63.30 9.404E-01 @(  1.349E+00 8.99E+01 3.75E+00 G  
92.59 8.735E-01  (  6.313E-01 4.62E+01 4.34E+00 G  

Tl-208   N   3.0735E-01                                      5.12E+12             
583.19 3.073E-01  (P 2.129E-02 8.24E+00 8.50E+01 G  
277.37 3.973E-01 + P 2.216E-01 4.13E+01 6.60E+00 G  
860.53 6.538E-01 +   1.354E-01 2.25E+01 1.24E+01 G  

U-235    N   6.9844E-02                                      2.57E+11             
143.77 6.334E-02 ?(  1.651E-01 1.61E+02 1.09E+01 G  
205.32 0.000E+00 &   3.772E-01 1.00E+03 5.02E+00 G  
163.36 1.991E-01 &(  3.301E-01 1.04E+02 5.08E+00 G  
185.72 5.957E-02 &(  3.144E-02 3.48E+01 5.70E+01 G  

Energy duplication    
93.35 7.261E-01     4.771E-01 4.21E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_006.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.95       145.       -12.    -0.005   278.83  -7.447E-02   
Th-234      63.30       159.        20.     0.008   179.71   9.404E-01   
Th-234      93.18       226.        48.     0.018    92.31   8.735E-01   
U-235       93.35       232.        54.     0.020    84.29   7.261E-01   
Eu-154     123.25       166.         5.     0.002   689.43   8.303E-03   
U-235      143.49       167.        12.     0.004   321.92   6.334E-02   
U-235      163.06       143.        17.     0.006   207.05   1.991E-01   
U-235      186.05       155.        55.     0.020    69.51   5.957E-02   
Eu-152     344.92        60.         1.     0.001  1547.24   4.604E-03   
Pa-234     569.29        43.        -2.    -0.001   875.92  -2.773E-02   
Eu-152     778.79        32.         2.     0.001   679.68   2.777E-02   
Eu-154     873.25        18.         7.     0.002   196.01   8.899E-02   
Pa-234     882.92        35.        -3.    -0.001   500.79  -5.771E-02   
Pa-234     946.28        19.         1.     0.000   939.06   1.676E-02   
Eu-152     964.11        56.         9.     0.003   245.22   1.079E-01   
Eu-154     995.56        28.        -6.    -0.002   254.80  -1.058E-01   
Eu-154    1005.03        26.        -2.    -0.001   609.21  -2.436E-02   
Eu-152    1111.10        26.        -6.    -0.002   245.06  -8.889E-02   
Co-60     1172.83        27.        -1.     0.000  1356.84  -2.215E-03   
Eu-154    1273.69        27.        -6.    -0.002   248.80  -3.832E-02   
Co-60     1335.65        12.        -1.     0.000  1596.56  -1.380E-03   
Eu-152    1408.32        11.         8.     0.003   132.46   9.092E-02   

P - Peakbackground subtraction

185 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:11:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_006.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.7088E-01    9.7088E-01   1.5279E-01    1.6816E-01  7.608E-02
Am-241 #A   -7.4460E-02   -7.4471E-02   2.0765E-01    2.0772E-01  1.675E-01
Bi-212       1.2221E+00    1.2221E+00   4.3705E-01    4.4151E-01  2.173E-01
Bi-214       7.0095E-01    7.0098E-01   1.0851E-01    1.1299E-01  4.180E-02
Co-60  #A   -1.3629E-03   -1.3802E-03   2.2036E-02    2.2036E-02  1.792E-02
Cs-137 #A   -5.0726E-04   -5.0839E-04   2.3072E-02    2.3072E-02  1.895E-02
Eu-152 #A    5.2378E-02    5.2637E-02   6.9723E-02    6.9769E-02  5.834E-02
Eu-154 #A    8.8305E-02    8.8991E-02   1.7443E-01    1.7450E-01  1.320E-01
K-40         9.7802E+00    9.7802E+00   9.9374E-01    1.1082E+00  2.747E-01
Pa-234 #A    7.4259E-03    7.4259E-03   6.9734E-02    6.9759E-02  1.153E-01
Pb-212       8.8191E-01    8.8191E-01   1.0217E-01    1.2046E-01  4.868E-02
Pb-214       8.0237E-01    8.0240E-01   1.0849E-01    1.1479E-01  4.486E-02
Ra-226 #     1.1349E+00    1.1349E+00   6.4260E-01    6.4586E-01  4.346E-01
Th-234 #A    9.0451E-01    9.0451E-01   8.3498E-01    8.3934E-01  1.349E+00
Tl-208       3.0735E-01    3.0735E-01   5.1672E-02    5.5287E-02  2.129E-02
U-235  #A    6.9844E-02    6.9844E-02   4.8551E-02    4.8735E-02  1.651E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.580E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.5800766E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-19                Received:        05/23/13                      
Lab ID:          245758-011                    Prepared:        05/28/13 16:00                
Matrix:          Soil                          Analyzed:        06/27/13 11:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   328.94 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:18                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.09676 U        0.2020         0.1617            0.9    
Bismuth-212                          0.9851           0.3582         0.1515                   
Bismuth-214                          0.6307           0.1002         0.03961                  
Cesium-137                           0.0002348 U      0.02539        0.02089           0.07   
Cobalt-60                            0.01027 U        0.01894        0.01969           0.03   
Europium-152                         0.02992 U        0.07951        0.05993           0.1    
Europium-154                         0.06150 U        0.08169        0.1542            0.2    
Lead-212                             0.6457           0.08704        0.04077                  
Lead-214                             0.7147           0.09632        0.03363                  
Potassium-40                        10.31             1.015          0.2433                   
Protactinium-234                     0.002545 U       0.008179       0.1014                   
Radium-226 (By Bismuth-214)          0.6307           0.1002         0.03961           0.2    
Thallium-208                         0.2348           0.04851        0.02116                  
Thorium-232 (By Actinium-228)        0.8394           0.1388         0.04969           0.9    
Thorium-234                          0.8218 U         0.7669         1.238                    
Uranium-235                          0.06306 U        0.04575        0.1612            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-011                   Client ID : 12-PE-E0820-19        

Seqnum : 1533256786005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130627_005                                Batch         : 198917                       Time      : 27-JUN-2013 11:28     

Cal    : 27-JUN-2013 07:58:12,05-MAR-2013 18:53:13     Caldate       : 27-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 328.94 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.09676          0.1617       0.9      .20204           .20216           -0.0061     u        

Bismuth-212                         0.9851            0.1515                .35824           .36177           0.069       u        

Bismuth-214                         0.6307            0.03961               .10015           .10408           -0.022      u        

Cesium-137                          0.0002348         0.02089      0.07     .025392          .025392          0.0067      u        

Cobalt-60                           0.01027           0.01969      0.03     .018942          .018948          0           u        

Europium-152                        0.02992           0.05993      0.1      .079511          .079524          0.016       u        

Europium-154                        0.06150           0.1542       0.2      .081688          .081751          0.0031      u        

Lead-212                            0.6457            0.04077               .087036          .09878           0.018       u        

Lead-214                            0.7147            0.03363               .096321          .10195           0.0059      u        

Potassium-40                        10.31             0.2433                1.0148           1.139            -0.27       u        

Protactinium-234                    0.002545          0.1014                .0081786         .0082031         0.017       u        

Radium-226 (By Bismuth-214)         0.6307            0.03961      0.2      .10015           .10408           -0.022      u        

Thallium-208                        0.2348            0.02116               .048507          .050781          -0.0069     u        

Thorium-232 (By Actinium-228)       0.8394            0.04969      0.9      .13876           .15146           0.021       u        

Thorium-234                         0.8218            1.238                 .76687           .7708            0.37        u        

Uranium-235                         0.06306           0.1612       0.18     .045753          .045912          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533256786005.1

188 of 557



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-19          
Sample Description: 245758-011, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130627_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:18           Live Time: 2700   sec

Acquisition Time: 6/27/2013 11:28:10        Real Time: 2706   sec
Analysis Time: 6/27/2013 12:13           Dead Time: 0.22   %

Analysis Quantity: 3.289E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.394E-01      1.388E-01      1.515E-01      4.969E-02
Am-241    #AB   -9.676E-02      2.020E-01      2.022E-01      1.617E-01
Bi-212           9.851E-01      3.582E-01      3.618E-01      1.515E-01
Bi-214           6.307E-01      1.001E-01      1.041E-01      3.961E-02
Co-60     #AB    1.027E-02      1.894E-02      1.895E-02      1.969E-02
Cs-137    #AB    2.348E-04      2.539E-02      2.539E-02      2.089E-02
Eu-152    #AB    2.992E-02      7.951E-02      7.952E-02      5.993E-02
Eu-154    #AB    6.150E-02      8.169E-02      8.175E-02      1.542E-01
K-40             1.031E+01      1.015E+00      1.139E+00      2.433E-01
Pa-234    #AB    2.545E-03      8.179E-03      8.203E-03      1.014E-01
Pb-212           6.457E-01      8.704E-02      9.878E-02      4.077E-02
Pb-214           7.147E-01      9.632E-02      1.020E-01      3.363E-02
Ra-226    #      8.627E-01      5.944E-01      5.965E-01      4.455E-01
Th-234    #AB    8.218E-01      7.669E-01      7.708E-01      1.238E+00
Tl-208           2.348E-01      4.851E-02      5.078E-02      2.116E-02
U-235     #AB    6.306E-02      4.575E-02      4.591E-02      1.612E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.621E+01

Analyst: Chris Fluty
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Sample description                                             
245758-011, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627_005.An1

Acquisition information
Start time:                 6/27/2013 11:28:10
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2894E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2894E+02) = 

8.2164E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0830

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.77       22.  77.20   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.60      101.  19.28   0.83  2.737E-02
77.10      147.  13.88   0.83  2.928E-02
92.65       37.  52.44   0.84  3.899E-02    92.59   4.343  6.568E-01 Th234 

93.35   4.100  6.336E-01 Ac228 
93.05       52.  34.15   0.71  3.937E-02    93.35   4.100  9.740E-01 Ac228 

93.35   5.760  6.933E-01 U235  
93.26       34.  53.18   0.84  3.937E-02    93.35   4.100  5.841E-01 Ac228 

93.35   5.760  4.552E-01 U235  
144.05       21.  85.92   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  
153.87       18.  89.25   0.30  5.035E-02
185.86       48.  36.28   0.92  4.855E-02   185.72  57.000  5.257E-02 U235  

186.21   3.555  8.437E-01 Ra226 
185.89       49.  34.45   0.92  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.627E-01 Ra226 
238.64      402.   6.74   0.69  4.348E-02   238.63  43.600  6.457E-01 Pb212 
241.59      106.  17.01   0.74  4.315E-02   242.00   7.268  1.030E+00 Pb214 
276.94       17.  67.95   1.00  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.13      146.  12.03   1.00  3.830E-02   295.22  18.414  6.088E-01 Pb214 
300.34       33.  40.14   1.01  3.789E-02   300.09   3.180  8.334E-01 Pb212 
338.44      119.  14.60   1.00  3.499E-02   338.32  11.400  8.957E-01 Ac228 
344.36        5. 234.57   1.06  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.86      291.   6.59   1.25  3.408E-02   351.93  35.600  7.147E-01 Pb214 
510.77       90.  19.02   0.71  2.628E-02
583.25      164.  10.03   1.26  2.394E-02   583.19  85.000  2.379E-01 Tl208 
609.28      227.   7.60   1.21  2.322E-02   609.31  45.490  6.258E-01 Bi214 
727.10       46.  18.18   0.30  2.051E-02   727.33   6.650  1.015E+00 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.73        6. 122.67   1.44  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.24       24.  38.62   1.50  1.823E-02   860.53  12.400  3.203E-01 Tl208 
883.20        2. 302.95   1.52  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  4.213E-02 Pa234 
911.19      128.   9.06   1.56  1.750E-02   911.20  26.200  8.473E-01 Ac228 
946.05        2. 332.40   1.58  1.704E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  2.605E-02 Pa234 
969.09       69.  17.16   1.11  1.675E-02   968.96  15.900  7.860E-01 Ac228 
995.37        5. 107.25   1.62  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  8.223E-02 Eu154 
1002.03        9.  66.41   1.62  1.632E-02  1004.72  17.860  9.122E-02 Eu154 

1004.72  17.860  9.122E-02 Eu154 
1120.61       18.  42.61   1.72  1.507E-02  1120.29  14.910  2.422E-01 Bi214 
1171.79        5. 128.98   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1331.48        4. 131.81   1.89  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.82        4. 132.88   1.95  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.95      456.   4.74   1.96  1.229E-02  1460.82  10.550  1.031E+01 K40   
1764.63       34.  19.17   2.23  1.048E-02  1764.49  15.310  6.453E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.48    74.56       195.        75. 2.740E+03   61.01   0.440  -      s 
308.49    77.07       163.       128. 4.365E+03   34.53   0.775  -        
615.49   153.87       110.        18. 3.674E+02  178.51   0.302 AC-228   c

2042.38   510.77        64.        90. 3.432E+03   38.04   0.713 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.79    58.88       137.       -16.    -0.006   208.79   0.812s
Th-234    251.36    62.77       136.        22.     0.008   154.40   0.815s
Th-234    370.79    92.65       165.        37.     0.014   104.87   0.841s
Ac-228    373.58    93.35       130.        52.     0.019    68.30   0.713D
U-235     373.58    93.35       146.        34.     0.013   106.35   0.842D
Eu-152    486.79   121.67       162.        -8.    -0.003   461.85   0.867s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    523.83   130.94       167.       -11.    -0.004   347.33   0.876s
U-235     576.22   144.05       157.        21.     0.008   171.84   0.887s
U-235     743.36   185.86       127.        48.     0.018    72.56   0.924s
Ra-226    743.48   185.89       117.        49.     0.018    68.90   0.924s
U-235     823.20   205.83       134.        -9.    -0.003   363.73   0.941s
Pb-212    954.35   238.64       119.       402.     0.149    13.48   0.687s
Pb-214    966.15   241.59        97.       106.     0.039    34.02   0.744s
Tl-208   1107.45   276.94        77.        17.     0.006   135.89   1.005s
Pb-214   1180.18   295.13        64.       141.     0.052    24.05   0.999 
Pb-212   1201.00   300.34        57.        33.     0.012    80.29   1.013 
Ac-228   1353.35   338.44        57.       117.     0.043    29.21   1.000 
Eu-152   1377.03   344.36        60.         5.     0.002   469.14   1.063s
Pb-214   1406.98   351.86        33.       285.     0.106    13.18   1.254 
Tl-208   2332.22   583.25        37.       159.     0.059    20.07   1.265 
Bi-214   2436.34   609.28        35.       217.     0.080    15.21   1.209 
Eu-154   2899.53   725.10        57.       -14.    -0.005   157.26   1.389s
Bi-212   2907.55   727.10         8.        46.     0.017    36.37   0.303s
Eu-152   3114.51   778.85        24.        -1.     0.000  1333.93   1.436s
Bi-212   3142.04   785.73        22.         6.     0.002   245.33   1.441 
Tl-208   3440.10   860.24        30.        24.     0.009    77.24   1.504s
Pa-234   3531.93   883.20        25.         2.     0.001   605.91   1.523s
Ac-228   3643.90   911.19        10.       128.     0.047    18.11   1.564 
Pa-234   3783.38   946.05        20.         2.     0.001   664.79   1.575s
Eu-152   3853.71   963.63        42.        -3.    -0.001   541.86   1.590s
Ac-228   3875.53   969.09        22.        69.     0.025    34.32   1.112s
Eu-154   3980.68   995.37        10.         5.     0.002   214.51   1.617s
Eu-154   4007.32  1002.03        12.         9.     0.003   132.82   1.624s
Bi-214   4481.75  1120.61        28.        18.     0.007    85.21   1.719s
Co-60    4686.54  1171.79        19.         5.     0.002   257.95   1.762s
Eu-154   5098.93  1274.84        24.        -2.    -0.001   751.79   1.844s
Co-60    5325.59  1331.48        13.         4.     0.002   263.62   1.890s
Eu-152   5631.12  1407.82        13.         4.     0.002   265.76   1.951s
K-40     5843.79  1460.95        20.       439.     0.163     9.48   1.959 
Bi-214   7059.49  1764.63         9.        34.     0.013    38.33   2.230s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.3939E-01                                      5.12E+12             
911.20 8.473E-01  (P 4.969E-02 9.06E+00 2.62E+01 G  
968.96 7.860E-01  (P 1.255E-01 1.72E+01 1.59E+01 G  
338.32 8.957E-01  (P 1.336E-01 1.46E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 9.740E-01 * P 5.015E-01 3.41E+01 4.10E+00 XA 

Am-241   I  -9.6764E-02                                      1.58E+05             
59.54-9.676E-02 &(  1.617E-01 1.04E+02 3.59E+01 G  

Bi-212   N   9.8507E-01                                      5.12E+12             
727.33 1.015E+00  (  1.515E-01 1.82E+01 6.65E+00 G  
785.37 8.054E-01  (  1.530E+00 1.23E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.163E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.3069E-01                                      5.84E+05             
609.31 6.258E-01  (P 3.961E-02 7.60E+00 4.55E+01 G  

1120.29 2.422E-01 - P 1.668E-01 4.26E+01 1.49E+01 G  
1764.49 6.453E-01 ?(P 1.315E-01 1.92E+01 1.53E+01 G  

Co-60    T   1.0272E-02                                      1.93E+03             
1332.49 9.761E-03 ?(  1.969E-02 1.32E+02 1.00E+02 G  
1173.23 1.078E-02 &(  2.152E-02 1.29E+02 9.98E+01 G  

Cs-137   I   2.3479E-04                                      1.10E+04             
661.66 2.348E-04 %(  2.089E-02 5.41E+03 8.50E+01 G  

Eu-152   I   2.9919E-02                                      4.94E+03             
344.28 1.581E-02 &(  5.993E-02 2.35E+02 2.66E+01 G  
121.78-1.753E-02 &   6.591E-02 2.31E+02 2.84E+01 G  
778.90-1.269E-02 +   1.380E-01 6.67E+02 1.30E+01 G  
964.08-4.322E-02 &   1.891E-01 2.71E+02 1.45E+01 G  

1112.08-4.491E-03 %   1.828E-01 2.48E+03 1.34E+01 G  
1408.01 4.791E-02 ?(  9.743E-02 1.33E+02 2.09E+01 G  

Eu-154   I   6.1501E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.542E-01 1.00E+03 1.22E+01 G  
123.07-1.008E-03 %   4.278E-02 2.58E+03 4.04E+01 G  

1274.43-1.205E-02 +   7.323E-02 3.76E+02 3.49E+01 G  
723.30-1.074E-01 +   1.312E-01 7.86E+01 2.00E+01 G  

1004.72 9.122E-02 ?(  8.577E-02 6.64E+01 1.79E+01 G  
996.25 8.223E-02 &(  1.309E-01 1.07E+02 1.05E+01 G  

K-40     N   1.0308E+01                                      4.57E+11             
1460.82 1.031E+01  (P 2.433E-01 4.74E+00 1.06E+01 G  

Pa-234   N   2.5447E-03                                      1.63E+12             
131.30-3.599E-02 &(  1.014E-01 1.74E+02 1.82E+01 G  
569.50-8.818E-03 &   1.712E-01 1.18E+03 9.30E+00 G  
946.00 2.605E-02 ?(  1.394E-01 3.32E+02 1.35E+01 G  
880.52 9.784E-03 %   1.860E-01 1.16E+03 1.05E+01 G  
883.24 4.213E-02 ?(  2.055E-01 3.03E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.4568E-01                                      5.12E+12             
238.63 6.457E-01  (  4.077E-02 6.74E+00 4.36E+01 G  
300.09 8.334E-01 +   4.442E-01 4.01E+01 3.18E+00 G  

Pb-214   N   7.1473E-01                                      5.84E+05             
351.93 7.147E-01  (P 3.363E-02 6.59E+00 3.56E+01 G  
295.22 6.088E-01 - P 8.041E-02 1.20E+01 1.84E+01 G  
242.00 1.030E+00 + P 2.226E-01 1.70E+01 7.27E+00 G  

Ra-226   N   8.6273E-01                                      5.84E+05             
186.21 8.627E-01 *(  4.455E-01 3.44E+01 3.56E+00 G  

Th-234   N   8.2175E-01                                      1.63E+12             
63.30 1.013E+00 &(  1.238E+00 7.72E+01 3.75E+00 G  
92.59 6.568E-01  (  5.384E-01 5.24E+01 4.34E+00 G  

Tl-208   N   2.3484E-01                                      5.12E+12             
583.19 2.379E-01  (P 2.116E-02 1.00E+01 8.50E+01 G  
277.37 1.950E-01 ?(P 2.371E-01 6.79E+01 6.60E+00 G  
860.53 3.203E-01 +   1.727E-01 3.86E+01 1.24E+01 G  

U-235    N   6.3058E-02                                      2.57E+11             
143.77 1.177E-01 ?(  1.612E-01 8.59E+01 1.09E+01 G  
205.32-1.187E-01 -   3.498E-01 1.82E+02 5.02E+00 G  
163.36-1.756E-02 &   3.021E-01 1.05E+03 5.08E+00 G  
185.72 5.257E-02 *(  2.882E-02 3.63E+01 5.70E+01 G  

Energy duplication    
93.35 4.552E-01 *   3.774E-01 5.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.88       137.       -16.    -0.006   208.79  -9.676E-02   
Th-234      62.77       136.        22.     0.008   154.40   1.013E+00   
Th-234      92.65       165.        37.     0.014   104.87   6.568E-01   
U-235       93.35       146.        34.     0.013   106.35   4.552E-01   
Eu-152     121.67       162.        -8.    -0.003   461.85  -1.753E-02   
Pa-234     130.94       167.       -11.    -0.004   347.33  -3.599E-02   
U-235      144.05       157.        21.     0.008   171.84   1.177E-01   
U-235      185.86       127.        48.     0.018    72.56   5.257E-02   
Ra-226     185.89       117.        49.     0.018    68.90   8.627E-01   
U-235      205.83       134.        -9.    -0.003   363.73  -1.187E-01   
Eu-152     344.36        60.         5.     0.002   469.14   1.581E-02   
Eu-154     725.10        57.       -14.    -0.005   157.26  -1.074E-01   
Eu-152     778.85        24.        -1.     0.000  1333.93  -1.269E-02   
Pa-234     883.20        25.         2.     0.001   605.91   4.213E-02   
Pa-234     946.05        20.         2.     0.001   664.79   2.605E-02   
Eu-152     963.63        42.        -3.    -0.001   541.86  -4.322E-02   
Eu-154     995.37        10.         5.     0.002   214.51   8.223E-02   
Eu-154    1002.03        12.         9.     0.003   132.82   9.122E-02   
Co-60     1171.79        19.         5.     0.002   257.95   1.078E-02   
Eu-154    1274.84        24.        -2.    -0.001   751.79  -1.205E-02   
Co-60     1331.48        13.         4.     0.002   263.62   9.761E-03   
Eu-152    1407.82        13.         4.     0.002   265.76   4.791E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.3939E-01    8.3939E-01   1.3876E-01    1.5146E-01  4.969E-02
Am-241 #A   -9.6750E-02   -9.6764E-02   2.0204E-01    2.0216E-01  1.617E-01
Bi-212       9.8507E-01    9.8507E-01   3.5824E-01    3.6177E-01  1.515E-01
Bi-214       6.3066E-01    6.3069E-01   1.0015E-01    1.0408E-01  3.961E-02
Co-60  #A    1.0143E-02    1.0272E-02   1.8942E-02    1.8948E-02  1.969E-02
Cs-137 #A    2.3427E-04    2.3479E-04   2.5392E-02    2.5392E-02  2.089E-02
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Eu-152 #A    2.9772E-02    2.9919E-02   7.9511E-02    7.9524E-02  5.993E-02
Eu-154 #A    6.1027E-02    6.1501E-02   8.1688E-02    8.1751E-02  1.542E-01
K-40         1.0308E+01    1.0308E+01   1.0148E+00    1.1390E+00  2.433E-01
Pa-234 #A    2.5447E-03    2.5447E-03   8.1786E-03    8.2031E-03  1.014E-01
Pb-212       6.4568E-01    6.4568E-01   8.7036E-02    9.8780E-02  4.077E-02
Pb-214       7.1470E-01    7.1473E-01   9.6321E-02    1.0195E-01  3.363E-02
Ra-226 #     8.6269E-01    8.6273E-01   5.9442E-01    5.9646E-01  4.455E-01
Th-234 #A    8.2175E-01    8.2175E-01   7.6687E-01    7.7080E-01  1.238E+00
Tl-208       2.3484E-01    2.3484E-01   4.8507E-02    5.0781E-02  2.116E-02
U-235  #A    6.3058E-02    6.3058E-02   4.5753E-02    4.5912E-02  1.612E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.436E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.4358696E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-20                Received:        05/23/13                      
Lab ID:          245758-012                    Prepared:        05/28/13 16:00                
Matrix:          Soil                          Analyzed:        06/27/13 10:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.67 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:14                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.05329 U        0.1308         0.1044            0.9    
Bismuth-212                          0.5754           0.4268         0.2444                   
Bismuth-214                          0.4489           0.09044        0.04037                  
Cesium-137                           0.002015 U       0.02774        0.02267           0.07   
Cobalt-60                            0.0006180 U      0.002103       0.02333           0.03   
Europium-152                         0.01150 U        0.02162        0.06118           0.1    
Europium-154                         0.04914 U        0.07508        0.1297            0.2    
Lead-212                             0.5561           0.07945        0.04044                  
Lead-214                             0.5388           0.08959        0.04020                  
Potassium-40                        10.95             1.031          0.2728                   
Protactinium-234                     0.01531 U        0.02062        0.08873                  
Radium-226 (By Bismuth-214)          0.4489           0.09044        0.04037           0.2    
Thallium-208                         0.1733           0.03917        0.01536                  
Thorium-232 (By Actinium-228)        0.6830           0.1385         0.03871           0.9    
Thorium-234                          1.731            1.224          0.8697                   
Uranium-235                          0.07730 U        0.04179        0.1306            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245758-012                   Client ID : 12-PE-E0820-20        

Seqnum : 1503256767005.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130627_005                                Batch         : 198917                       Time      : 27-JUN-2013 10:02     

Cal    : 27-JUN-2013 07:38:15,19-JUN-2013 18:43:28     Caldate       : 27-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.67 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.05329           0.1044       0.9      .13083           .13089           -0.0061     u        

Bismuth-212                         0.5754            0.2444                .42676           .42778           0.069       u        

Bismuth-214                         0.4489            0.04037               .090444          .092667          -0.022      u        

Cesium-137                          0.002015          0.02267      0.07     .02774           .02774           0.0067      u        

Cobalt-60                           0.0006180         0.02333      0.03     .0021029         .002103          0           u        

Europium-152                        0.01150           0.06118      0.1      .021619          .021626          0.016       u        

Europium-154                        0.04914           0.1297       0.2      .07508           .075124          0.0031      u        

Lead-212                            0.5561            0.04044               .079451          .089056          0.018       u        

Lead-214                            0.5388            0.04020               .089591          .093067          0.0059      u        

Potassium-40                        10.95             0.2728                1.031            1.1682           -0.27       u        

Protactinium-234                    0.01531           0.08873               .020618          .020966          0.017       u        

Radium-226 (By Bismuth-214)         0.4489            0.04037      0.2      .090444          .092667          -0.022      u        

Thallium-208                        0.1733            0.01536               .039173          .040712          -0.0069     u        

Thorium-232 (By Actinium-228)       0.6830            0.03871      0.9      .1385            .14704           0.021       u        

Thorium-234                         1.731             0.8697                1.2241           1.235            0.37        u        

Uranium-235                         0.07730           0.1306       0.18     .041792          .042054          0.051       u        

u=use  

Page 1 of 1                                                                                                           1503256767005.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-20          
Sample Description: 245758-012, 198917 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130627_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:14           Live Time: 2700   sec

Acquisition Time: 6/27/2013 10:02:43        Real Time: 2703   sec
Analysis Time: 6/27/2013 10:47           Dead Time: 0.11   %

Analysis Quantity: 3.477E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.830E-01      1.385E-01      1.470E-01      3.871E-02
Am-241    #AB    5.329E-02      1.308E-01      1.309E-01      1.044E-01
Bi-212    #      5.754E-01      4.268E-01      4.278E-01      2.444E-01
Bi-214           4.489E-01      9.044E-02      9.267E-02      4.037E-02
Co-60     #AB    6.180E-04      2.103E-03      2.103E-03      2.333E-02
Cs-137    #AB    2.015E-03      2.774E-02      2.774E-02      2.267E-02
Eu-152    #AB    1.150E-02      2.162E-02      2.163E-02      6.118E-02
Eu-154    #AB    4.914E-02      7.508E-02      7.512E-02      1.297E-01
K-40             1.095E+01      1.031E+00      1.168E+00      2.728E-01
Pa-234    #AB    1.531E-02      2.062E-02      2.097E-02      8.873E-02
Pb-212           5.561E-01      7.945E-02      8.906E-02      4.044E-02
Pb-214           5.388E-01      8.959E-02      9.307E-02      4.020E-02
Ra-226    #      1.507E+00      6.334E-01      6.392E-01      3.953E-01
Th-234           1.731E+00      1.224E+00      1.235E+00      8.697E-01
Tl-208           1.733E-01      3.917E-02      4.071E-02      1.536E-02
U-235     #AB    7.730E-02      4.179E-02      4.205E-02      1.306E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.737E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:47:53
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_005.An1               

Sample description                                             
245758-012, 198917                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130627_005.An1

Acquisition information
Start time:                 6/27/2013 10:02:43
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4767E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4767E+02) = 

7.7738E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1804

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.97       11. 122.77   0.82  1.604E-02    59.54  35.920    PBC<MDA Am241 
63.41       44.  35.36   0.82  1.951E-02    63.30   3.750  1.731E+00 Th234 
74.84       92.  19.96   0.84  2.919E-02
77.16      145.  13.02   0.84  3.090E-02
87.36       51.  35.25   0.80  3.739E-02
92.57       22.  74.14   0.86  4.008E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.679E-01 U235  
93.14       57.  31.90   0.86  4.044E-02    93.35   5.760  7.076E-01 U235  

93.35   4.100  9.941E-01 Ac228 
93.33       43.  40.06   0.86  4.044E-02    93.35   5.760  5.333E-01 U235  

93.35   4.100  7.493E-01 Ac228 
124.03        3. 571.41   0.89  4.878E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  4.255E-03 Eu154 
143.60       14. 107.76   0.91  5.008E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.587E-02 U235  
185.75       64.  27.03   0.96  4.797E-02   185.72  57.000  6.697E-02 U235  

186.21   3.555  1.075E+00 Ra226 
185.72  57.000  6.697E-02 U235  

185.99       89.  21.01   0.40  4.793E-02   186.21   3.555  1.507E+00 Ra226 
205.51       16. 101.48   0.98  4.618E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.977E-01 U235  
238.55      362.   7.14   0.74  4.295E-02   238.63  43.600  5.561E-01 Pb212 
241.66       46.  36.85   1.35  4.262E-02   242.00   7.268  4.310E-01 Pb214 
277.77       20.  68.00   1.05  3.941E-02   277.37   6.600    PBC<MDA Tl208 
295.15      105.  17.69   0.78  3.794E-02   295.22  18.414  4.232E-01 Pb214 
300.59       19.  58.63   0.96  3.755E-02   300.09   3.180  4.629E-01 Pb212 
338.41       93.  17.45   1.01  3.477E-02   338.32  11.400  6.762E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.90      232.   8.10   1.09  3.389E-02   351.93  35.600  5.388E-01 Pb214 
569.66       12.  67.34   1.34  2.450E-02   569.50   9.300    PBC<MDA Pa234 
583.36      121.  11.30   0.94  2.410E-02   583.19  85.000  1.700E-01 Tl208 
609.44      174.   9.74   1.12  2.339E-02   609.31  45.490  4.544E-01 Bi214 
662.04        1. 688.47   1.43  2.212E-02   661.66  84.990    PBC<MDA Cs137 
727.64       23.  37.08   1.49  2.074E-02   727.33   6.650  4.831E-01 Bi212 
785.79        9.  81.72   1.54  1.968E-02   785.37   1.110    PBC<MDA Bi212 
860.99       14.  57.06   1.60  1.847E-02   860.53  12.400  1.730E-01 Tl208 
874.76        7.  98.25   1.61  1.829E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  8.717E-02 Eu154 
883.25        3. 201.03   1.62  1.814E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  4.936E-02 Pa234 
911.18      111.  10.33   1.21  1.775E-02   911.20  26.200  6.860E-01 Ac228 
968.65       39.  26.27   1.69  1.700E-02   968.96  15.900  4.194E-01 Ac228 

1111.44        5. 124.71   1.81  1.539E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.482E-02 Eu152 

1120.63       52.  19.72   0.93  1.531E-02  1120.29  14.910  6.561E-01 Bi214 
1173.21        3. 209.02   1.86  1.479E-02  1173.23  99.850    PBC<MDA Co60  
1274.37        6. 117.02   1.93  1.389E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  3.587E-02 Eu154 
1409.45        3. 224.95   2.03  1.285E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.783E-02 Eu152 
1460.91      500.   4.51   2.00  1.247E-02  1460.82  10.550  1.095E+01 K40   
1764.92       24.  23.35   2.25  1.061E-02  1764.49  15.310  4.323E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.18    74.85       139.        74. 2.549E+03   51.39   0.855  -        
308.44    77.17       136.       121. 3.929E+03   33.75   0.859  -        
349.16    87.36       125.        51. 1.369E+03   70.50   0.797  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.71    58.97        80.        11.     0.004   245.54   0.819s
Th-234    253.44    63.41        90.        44.     0.016    70.71   0.819s
Th-234    370.06    92.59       118.        22.     0.008   148.29   0.855D
U-235     373.11    93.35       138.        57.     0.021    63.80   0.856D
Ac-228    373.11    93.35       128.        43.     0.016    80.12   0.856D
Eu-152    486.92   121.83       161.       -16.    -0.006   232.50   0.887s
Eu-154    495.71   124.03       135.         3.     0.001  1142.81   0.889s
Pa-234    519.29   129.93       143.       -22.    -0.008   157.26   0.897s
U-235     573.95   143.60       114.        14.     0.005   215.52   0.911s
U-235     652.77   163.33       139.        -8.    -0.003   440.10   0.932s
U-235     742.38   185.75       116.        64.     0.024    54.07   0.956s
Ra-226    743.35   185.99       101.        89.     0.033    42.02   0.403s
U-235     821.36   205.51       122.        16.     0.006   202.96   0.977s
Pb-212    953.41   238.55       127.       362.     0.134    14.29   0.742s
Pb-214    965.87   241.66       116.        46.     0.017    73.70   1.354s
Tl-208   1110.18   277.77        78.        20.     0.007   136.00   1.052 
Pb-214   1179.65   295.15        86.       103.     0.038    35.39   0.784s
Pb-212   1201.40   300.59        45.        19.     0.007   117.26   0.963 
Ac-228   1352.57   338.41        59.        93.     0.034    34.90   1.013 
Eu-152   1377.81   344.72        69.       -11.    -0.004   231.74   1.121s
Pb-214   1406.51   351.90        52.       226.     0.084    16.21   1.088 
Pa-234   2277.02   569.66        26.        12.     0.004   134.67   1.341s
Tl-208   2331.77   583.36        22.       121.     0.045    22.60   0.940s
Bi-214   2436.03   609.44        41.       168.     0.062    19.48   1.124s
Cs-137   2646.32   662.04        40.         1.     0.000  1376.94   1.427s
Eu-154   2901.48   725.85        37.        -9.    -0.003   207.81   1.483s
Bi-212   2908.61   727.64        25.        23.     0.009    74.17   1.487 
Bi-212   3141.12   785.79        20.         9.     0.003   163.45   1.538s
Tl-208   3441.81   860.99        24.        14.     0.005   114.13   1.604s
Eu-154   3496.87   874.76        18.         7.     0.002   196.50   1.615s
Pa-234   3530.84   883.25        17.         3.     0.001   402.06   1.623s
Ac-228   3642.52   911.18         7.       111.     0.041    20.66   1.212s
Pa-234   3782.47   946.18        26.        -5.    -0.002   312.69   1.676s
Eu-152   3855.88   964.54        79.        -2.    -0.001  1616.80   1.691s
Ac-228   3872.32   968.65        34.        39.     0.015    52.54   1.695s
Eu-154   4014.44  1004.19        27.        -6.    -0.002   260.53   1.724s
Eu-152   4443.37  1111.44        19.         5.     0.002   249.42   1.809s
Bi-214   4480.11  1120.63        14.        52.     0.019    39.45   0.926s
Co-60    4690.40  1173.21        23.         3.     0.001   418.05   1.856s
Eu-154   5095.02  1274.37        22.         6.     0.002   234.04   1.932s
Co-60    5327.41  1332.47        21.        -2.    -0.001   537.04   1.974s
Eu-152   5635.36  1409.45        16.         3.     0.001   449.90   2.026s
K-40     5841.18  1460.91        29.       500.     0.185     9.03   2.001 
Bi-214   7057.47  1764.92         4.        24.     0.009    46.69   2.252s
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:47:53
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_005.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.8303E-01                                      5.12E+12             
911.20 6.860E-01  (  3.871E-02 1.03E+01 2.62E+01 G  
968.96 4.194E-01 -   1.443E-01 2.63E+01 1.59E+01 G  
338.32 6.762E-01  (  1.299E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 7.493E-01     4.575E-01 4.01E+01 4.10E+00 XA 

Am-241   I   5.3285E-02                                      1.58E+05             
59.54 5.328E-02 &(  1.044E-01 1.23E+02 3.59E+01 G  

Bi-212   N   5.7541E-01                                      5.12E+12             
727.33 4.831E-01  (  2.444E-01 3.71E+01 6.65E+00 G  
785.37 1.129E+00 ?(  1.380E+00 8.17E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.886E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.4886E-01                                      5.84E+05             
609.31 4.544E-01  (P 4.037E-02 9.74E+00 4.55E+01 G  

1120.29 6.561E-01 +   1.100E-01 1.97E+01 1.49E+01 G  
1764.49 4.323E-01 ?(  8.274E-02 2.33E+01 1.53E+01 G  

Co-60    T   6.1797E-04                                      1.93E+03             
1332.49-5.426E-03 ?(  2.333E-02 2.69E+02 1.00E+02 G  
1173.23 6.670E-03 ?(  2.218E-02 2.09E+02 9.98E+01 G  

Cs-137   I   2.0146E-03                                      1.10E+04             
661.66 2.015E-03 &(  2.267E-02 6.88E+02 8.50E+01 G  

Eu-152   I   1.1495E-02                                      4.94E+03             
344.28-3.325E-02 ?(  6.118E-02 1.16E+02 2.66E+01 G  
121.78-3.317E-02 +   6.203E-02 1.16E+02 2.84E+01 G  
778.90 1.315E-03 %   1.262E-01 5.83E+03 1.30E+01 G  
964.08-1.830E-02 +   2.425E-01 8.08E+02 1.45E+01 G  

1112.08 7.482E-02 &(  1.442E-01 1.25E+02 1.34E+01 G  
1408.01 2.783E-02 ?(  9.910E-02 2.25E+02 2.09E+01 G  

Eu-154   I   4.9137E-02                                      3.14E+03             
873.18 8.717E-02 ?(  1.297E-01 9.82E+01 1.22E+01 G  
123.07 4.255E-03 -   3.985E-02 5.71E+02 4.04E+01 G  

1274.43 3.587E-02 ?(  6.481E-02 1.17E+02 3.49E+01 G  
723.30-6.066E-02 +   9.817E-02 1.04E+02 2.00E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 10:47:53
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-5.861E-02 +   1.194E-01 1.30E+02 1.79E+01 G  
996.25 7.165E-04 %   2.493E-01 2.11E+04 1.05E+01 G  

K-40     N   1.0950E+01                                      4.57E+11             
1460.82 1.095E+01  (P 2.728E-01 4.51E+00 1.06E+01 G  

Pa-234   N   1.5310E-02                                      1.63E+12             
131.30-7.112E-02 ?(  8.873E-02 7.86E+01 1.82E+01 G  
569.50 1.489E-01 ?(  1.490E-01 6.73E+01 9.30E+00 G  
946.00-5.953E-02 +   1.467E-01 1.56E+02 1.35E+01 G  
880.52 1.066E-03 &   1.448E-01 8.26E+03 1.05E+01 G  
883.24 4.936E-02 ?(  1.566E-01 2.01E+02 9.70E+00 G  

Pb-212   N   5.5606E-01                                      5.12E+12             
238.63 5.561E-01  (  4.044E-02 7.14E+00 4.36E+01 G  
300.09 4.629E-01 -   3.760E-01 5.86E+01 3.18E+00 G  

Pb-214   N   5.3884E-01                                      5.84E+05             
351.93 5.388E-01  (P 4.020E-02 8.10E+00 3.56E+01 G  
295.22 4.232E-01 - P 8.923E-02 1.77E+01 1.84E+01 G  
242.00 4.310E-01 - P 2.329E-01 3.69E+01 7.27E+00 G  

Ra-226   N   1.5072E+00                                      5.84E+05             
186.21 1.507E+00 *(  3.953E-01 2.10E+01 3.56E+00 G  

Th-234   N   1.7312E+00                                      1.63E+12             
63.30 1.731E+00  (  8.697E-01 3.54E+01 3.75E+00 G  
92.59 3.585E-01 -   4.192E-01 7.41E+01 4.34E+00 G  

Tl-208   N   1.7331E-01                                      5.12E+12             
583.19 1.700E-01  (  1.536E-02 1.13E+01 8.50E+01 G  
277.37 2.160E-01  (  2.282E-01 6.80E+01 6.60E+00 G  
860.53 1.730E-01 ?(  1.434E-01 5.71E+01 1.24E+01 G  

U-235    N   7.7298E-02                                      2.57E+11             
143.77 7.587E-02 &(  1.306E-01 1.08E+02 1.09E+01 G  
205.32 1.977E-01 &(  3.202E-01 1.01E+02 5.02E+00 G  
163.36-8.780E-02 -   3.140E-01 2.20E+02 5.08E+00 G  
185.72 6.697E-02 *(  2.643E-02 2.70E+01 5.70E+01 G  

Energy duplication    
93.35 7.076E-01     3.385E-01 3.19E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_005.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.97        80.        11.     0.004   245.54   5.328E-02   
U-235       93.35       138.        57.     0.021    63.80   7.076E-01   
Eu-152     121.83       161.       -16.    -0.006   232.50  -3.317E-02   
Eu-154     124.03       135.         3.     0.001  1142.81   4.255E-03   
Pa-234     129.93       143.       -22.    -0.008   157.26  -7.112E-02   
U-235      143.60       114.        14.     0.005   215.52   7.587E-02   
U-235      163.33       139.        -8.    -0.003   440.10  -8.780E-02   
U-235      185.75       116.        64.     0.024    54.07   6.697E-02   
U-235      205.51       122.        16.     0.006   202.96   1.977E-01   
Eu-152     344.72        69.       -11.    -0.004   231.74  -3.325E-02   
Pa-234     569.66        26.        12.     0.004   134.67   1.489E-01   
Cs-137     662.04        40.         1.     0.000  1376.94   2.015E-03   
Eu-154     725.85        37.        -9.    -0.003   207.81  -6.066E-02   
Bi-212     727.64        25.        23.     0.009    74.17   4.831E-01   
Bi-212     785.79        20.         9.     0.003   163.45   1.129E+00   
Eu-154     874.76        18.         7.     0.002   196.50   8.717E-02   
Pa-234     883.25        17.         3.     0.001   402.06   4.936E-02   
Pa-234     946.18        26.        -5.    -0.002   312.69  -5.953E-02   
Eu-152     964.54        79.        -2.    -0.001  1616.80  -1.830E-02   
Eu-154    1004.19        27.        -6.    -0.002   260.53  -5.861E-02   
Eu-152    1111.44        19.         5.     0.002   249.42   7.482E-02   
Co-60     1173.21        23.         3.     0.001   418.05   6.670E-03   
Eu-154    1274.37        22.         6.     0.002   234.04   3.587E-02   
Co-60     1332.47        21.        -2.    -0.001   537.04  -5.426E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1409.45        16.         3.     0.001   449.90   2.783E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.8303E-01    6.8303E-01   1.3850E-01    1.4704E-01  3.871E-02
Am-241 #A    5.3277E-02    5.3285E-02   1.3083E-01    1.3089E-01  1.044E-01
Bi-212 #     5.7541E-01    5.7541E-01   4.2676E-01    4.2778E-01  2.444E-01
Bi-214       4.4884E-01    4.4886E-01   9.0444E-02    9.2667E-02  4.037E-02
Co-60  #A    6.1023E-04    6.1797E-04   2.1029E-03    2.1030E-03  2.333E-02
Cs-137 #A    2.0102E-03    2.0146E-03   2.7740E-02    2.7740E-02  2.267E-02
Eu-152 #A    1.1439E-02    1.1495E-02   2.1619E-02    2.1626E-02  6.118E-02
Eu-154 #A    4.8760E-02    4.9137E-02   7.5080E-02    7.5124E-02  1.297E-01
K-40         1.0950E+01    1.0950E+01   1.0310E+00    1.1682E+00  2.728E-01
Pa-234 #A    1.5310E-02    1.5310E-02   2.0618E-02    2.0966E-02  8.873E-02
Pb-212       5.5606E-01    5.5606E-01   7.9451E-02    8.9056E-02  4.044E-02
Pb-214       5.3881E-01    5.3884E-01   8.9591E-02    9.3067E-02  4.020E-02
Ra-226 #     1.5072E+00    1.5072E+00   6.3339E-01    6.3922E-01  3.953E-01
Th-234       1.7312E+00    1.7312E+00   1.2241E+00    1.2350E+00  8.697E-01
Tl-208       1.7331E-01    1.7331E-01   3.9173E-02    4.0712E-02  1.536E-02
U-235  #A    7.7298E-02    7.7298E-02   4.1792E-02    4.2054E-02  1.306E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.2 to  2036.4 keV)     1.659E+01  pCi/g         
Total Decayed Activity (  186.2 to  2036.4 keV) 1.6588493E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-21                Received:        05/23/13                      
Lab ID:          245758-013                    Prepared:        05/28/13 16:01                
Matrix:          Soil                          Analyzed:        06/27/13 13:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.14 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:25                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.1041 U         0.2083        0.1665             0.9    
Bismuth-212                          0.6737           0.5237        0.2751                    
Bismuth-214                          0.5238           0.1110        0.05252                   
Cesium-137                          -0.004418 U       0.02783       0.02248            0.07   
Cobalt-60                            0.001741 U       0.01416       0.005600           0.03   
Europium-152                         0.03877 U        0.06955       0.05350            0.1    
Europium-154                         0.02835 U        0.06446       0.1382             0.2    
Lead-212                             0.7085           0.08892       0.04021                   
Lead-214                             0.6674           0.1094        0.04839                   
Potassium-40                         9.810            1.014         0.2552                    
Protactinium-234                     0.01783 U        0.05861       0.09159                   
Radium-226 (By Bismuth-214)          0.5238           0.1110        0.05252            0.2    
Thallium-208                         0.1888           0.03976       0.01794                   
Thorium-232 (By Actinium-228)        0.8631           0.1632        0.04735            0.9    
Thorium-234                          0.7362 U         0.7638        1.264                     
Uranium-235                          0.04963 U        0.04104       0.1584             0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-013                   Client ID : 12-PE-E0820-21        

Seqnum : 1533256786006.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130627_006                                Batch         : 198917                       Time      : 27-JUN-2013 13:07     

Cal    : 27-JUN-2013 07:58:12,05-MAR-2013 18:53:13     Caldate       : 27-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.14 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1041            0.1665       0.9      .20831           .20845           -0.0061     u        

Bismuth-212                         0.6737            0.2751                .52369           .52483           0.069       u        

Bismuth-214                         0.5238            0.05252               .11099           .11346           -0.022      u        

Cesium-137                          -0.004418         0.02248      0.07     .027825          .027826          0.0067      u        

Cobalt-60                           0.001741          0.005600     0.03     .014162          .014162          0           u        

Europium-152                        0.03877           0.05350      0.1      .069547          .069572          0.016       u        

Europium-154                        0.02835           0.1382       0.2      .064459          .064476          0.0031      u        

Lead-212                            0.7085            0.04021               .088919          .10264           0.018       u        

Lead-214                            0.6674            0.04839               .10939           .11375           0.0059      u        

Potassium-40                        9.810             0.2552                1.0137           1.1268           -0.27       u        

Protactinium-234                    0.01783           0.09159               .058605          .058772          0.017       u        

Radium-226 (By Bismuth-214)         0.5238            0.05252      0.2      .11099           .11346           -0.022      u        

Thallium-208                        0.1888            0.01794               .039756          .04155           -0.0069     u        

Thorium-232 (By Actinium-228)       0.8631            0.04735      0.9      .16319           .17472           0.021       u        

Thorium-234                         0.7362            1.264                 .76375           .76691           0.37        u        

Uranium-235                         0.04963           0.1584       0.18     .041043          .041153          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533256786006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-21          
Sample Description: 245758-013, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130627_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:25           Live Time: 2700   sec

Acquisition Time: 6/27/2013 13:07:34        Real Time: 2706   sec
Analysis Time: 6/27/2013 13:52           Dead Time: 0.21   %

Analysis Quantity: 3.191E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.631E-01      1.632E-01      1.747E-01      4.735E-02
Am-241    #AB    1.041E-01      2.083E-01      2.084E-01      1.665E-01
Bi-212    #      6.737E-01      5.237E-01      5.248E-01      2.751E-01
Bi-214           5.238E-01      1.110E-01      1.135E-01      5.252E-02
Co-60     #AB    1.741E-03      1.416E-02      1.416E-02      5.600E-03
Cs-137    #AB   -4.418E-03      2.783E-02      2.783E-02      2.248E-02
Eu-152    #AB    3.877E-02      6.955E-02      6.957E-02      5.350E-02
Eu-154    #AB    2.835E-02      6.446E-02      6.448E-02      1.382E-01
K-40             9.810E+00      1.014E+00      1.127E+00      2.552E-01
Pa-234    #AB    1.783E-02      5.860E-02      5.877E-02      9.159E-02
Pb-212           7.085E-01      8.892E-02      1.026E-01      4.021E-02
Pb-214           6.674E-01      1.094E-01      1.138E-01      4.839E-02
Ra-226           7.094E-01      6.623E-01      6.636E-01      4.584E-01
Th-234    #AB    7.362E-01      7.637E-01      7.669E-01      1.264E+00
Tl-208    #      1.888E-01      3.976E-02      4.155E-02      1.794E-02
U-235     #AB    4.963E-02      4.104E-02      4.115E-02      1.584E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.512E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 13:52:47
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_006.An1               

Sample description                                             
245758-013, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627_006.An1

Acquisition information
Start time:                 6/27/2013 13:07:34
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1914E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1914E+02) = 

8.4687E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:25:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1031

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.88       17. 100.04   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.10       21.  81.95   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.61       87.  22.63   0.83  2.744E-02
76.98      158.  12.09   0.83  2.925E-02
90.02       33.  43.76   0.39  3.763E-02
92.68       29.  63.62   0.84  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.978E-01 U235  
93.25       37.  47.32   0.84  3.937E-02    93.35   5.760  5.142E-01 U235  

93.35   4.100  6.652E-01 Ac228 
93.25       34.  47.32   0.84  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  6.652E-01 Ac228 
121.89       13. 110.02   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
185.96       42.  41.35   0.92  4.855E-02   185.72  57.000  4.732E-02 U235  

186.21   3.555  7.594E-01 Ra226 
185.72  57.000  4.732E-02 U235  

186.10       39.  46.68   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.094E-01 Ra226 

206.33       22.  56.39   0.94  4.677E-02   205.32   5.020  2.908E-01 U235  
205.32   5.020  2.908E-01 U235  

238.67      428.   6.27   0.91  4.347E-02   238.63  43.600  7.085E-01 Pb212 
241.79       71.  22.70   0.49  4.315E-02   242.00   7.268  7.131E-01 Pb214 
295.12      123.  13.04   1.20  3.830E-02   295.22  18.414  5.274E-01 Pb214 
300.39       49.  23.99   0.61  3.789E-02   300.09   3.180  1.265E+00 Pb212 
338.21       70.  22.04   0.85  3.501E-02   338.32  11.400  5.396E-01 Ac228 
351.82      261.   7.99   1.14  3.408E-02   351.93  35.600  6.581E-01 Pb214 
569.14        5. 164.39   1.26  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.24      142.  10.44   1.10  2.394E-02   583.19  85.000  2.124E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.49      176.  10.05   1.47  2.322E-02   609.31  45.490  5.238E-01 Bi214 
727.25       22.  38.87   1.39  2.051E-02   727.33   6.650  5.124E-01 Bi212 
779.27        4. 155.44   1.44  1.955E-02   778.90  12.970    PBC<MDA Eu152 
786.10       11.  58.82   1.44  1.944E-02   785.37   1.110  1.588E+00 Bi212 
860.49       13.  59.29   1.50  1.823E-02   860.53  12.400  1.806E-01 Tl208 
911.16      126.   9.02   1.29  1.750E-02   911.20  26.200  8.631E-01 Ac228 
964.60        6. 130.65   1.59  1.681E-02   964.08  14.500    PBC<MDA Eu152 
969.03       45.  21.08   1.59  1.675E-02   968.96  15.900  5.286E-01 Ac228 

1120.43       23.  32.31   1.72  1.507E-02  1120.29  14.910  3.150E-01 Bi214 
1173.82        2. 406.64   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1274.44        6. 113.70   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1409.21        6.  89.70   1.95  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      422.   4.96   1.76  1.229E-02  1460.82  10.550  9.810E+00 K40   
1620.47        4. 112.30   2.12  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.33       17.  35.33   2.23  1.048E-02  1764.49  15.310  3.250E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.87    74.66       181.        71. 2.580E+03   61.20   0.399  -      s 
308.34    77.03       125.       118. 4.035E+03   32.51   0.784  -        
360.27    90.02        81.        33. 8.663E+02   85.76   0.390  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.82    59.88       137.        17.     0.006   200.07   0.812s
Th-234    252.66    63.10       133.        21.     0.008   163.91   0.815s
Th-234    370.91    92.68       153.        29.     0.011   127.24   0.841s
U-235     373.58    93.35       136.        37.     0.014    94.64   0.842D
Ac-228    373.58    93.35       139.        34.     0.013    94.64   0.842D
Eu-152    487.65   121.89        93.        13.     0.005   220.04   0.867s
Eu-154    499.02   124.73        72.        -1.    -0.001  1786.95   0.869s
Pa-234    524.51   131.11       128.        -3.    -0.001  1108.03   0.876s
U-235     574.47   143.61       142.        -9.    -0.003   398.72   0.887s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.76   185.96       128.        42.     0.015    82.69   0.924 
Ra-226    744.31   186.10       117.        39.     0.014    93.37   0.928 
U-235     825.20   206.33        64.        22.     0.008   112.78   0.941s
Pb-212    954.48   238.67       109.       428.     0.159    12.55   0.910 
Pb-214    966.93   241.79        86.        71.     0.026    45.40   0.490s
Pb-214   1180.15   295.12        60.       119.     0.044    26.09   1.203 
Pb-212   1201.20   300.39        36.        49.     0.018    47.98   0.612s
Ac-228   1352.80   338.30        54.        57.     0.021    43.93   1.058 
Eu-152   1373.74   343.54        45.        -2.    -0.001  1234.80   1.063s
Pb-214   1406.84   351.82        64.       254.     0.094    15.98   1.135 
Pa-234   2275.78   569.14        34.         5.     0.002   328.77   1.258s
Tl-208   2332.01   583.20        25.       123.     0.046    20.29   1.270 
Bi-214   2437.17   609.49        58.       176.     0.065    20.09   1.472 
Cs-137   2648.60   662.36        33.        -3.    -0.001   629.86   1.337s
Eu-154   2891.78   723.16        39.        -7.    -0.003   260.15   1.389s
Bi-212   2908.14   727.25        26.        22.     0.008    77.73   1.392 
Eu-152   3116.20   779.27        19.         4.     0.002   310.87   1.436s
Bi-212   3143.52   786.10        15.        11.     0.004   117.65   1.441s
Tl-208   3441.10   860.49        23.        13.     0.005   118.57   1.504s
Pa-234   3532.94   883.45        30.        -4.    -0.001   413.14   1.523s
Ac-228   3643.77   911.16         9.       126.     0.047    18.03   1.287 
Eu-152   3857.58   964.60        32.         6.     0.002   261.30   1.590s
Ac-228   3875.31   969.03        26.        45.     0.017    42.17   1.594s
Eu-154   3981.20   995.50        27.        -3.    -0.001   440.82   1.617s
Bi-214   4481.02  1120.43        21.        23.     0.008    64.63   1.719s
Co-60    4694.67  1173.82        20.         2.     0.001   813.28   1.762s
Eu-154   5097.33  1274.44        17.         6.     0.002   227.40   1.844s
Eu-152   5636.68  1409.21        10.         6.     0.002   179.41   1.951s
K-40     5843.24  1460.82        20.       406.     0.150     9.92   1.756 
Bi-212   6482.33  1620.47         8.         4.     0.001   224.60   2.118s
Bi-214   7058.30  1764.33        16.        17.     0.006    70.65   2.230s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6307E-01                                      5.12E+12             
911.20 8.631E-01  (P 4.735E-02 9.02E+00 2.62E+01 G  
968.96 5.286E-01 - P 1.397E-01 2.11E+01 1.59E+01 G  
338.32 4.482E-01 - P 1.351E-01 2.20E+01 1.14E+01 G  

Energy duplication    
93.35 6.652E-01 & P 5.339E-01 4.73E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   1.0412E-01                                      1.58E+05             
59.54 1.041E-01 &(  1.665E-01 1.00E+02 3.59E+01 G  

Bi-212   N   6.7370E-01                                      5.12E+12             
727.33 5.124E-01 ?(  2.751E-01 3.89E+01 6.65E+00 G  
785.37 1.588E+00  (  1.319E+00 5.88E+01 1.11E+00 G  

1620.74 7.124E-01 ?(  1.175E+00 1.12E+02 1.51E+00 G  

Bi-214   N   5.2382E-01                                      5.84E+05             
609.31 5.238E-01  (P 5.252E-02 1.00E+01 4.55E+01 G  

1120.29 3.150E-01 - P 1.498E-01 3.23E+01 1.49E+01 G  
1764.49 3.250E-01 - P 1.819E-01 3.53E+01 1.53E+01 G  

Co-60    T   1.7413E-03                                      1.93E+03             
1332.49 0.000E+00 ?(  5.600E-03 1.00E+03 1.00E+02 G  
1173.23 3.485E-03 ?(  2.290E-02 4.07E+02 9.98E+01 G  

Cs-137   I  -4.4177E-03                                      1.10E+04             
661.66-4.418E-03 ?(  2.248E-02 3.15E+02 8.50E+01 G  

Eu-152   I   3.8765E-02                                      4.94E+03             
344.28-5.304E-03 &(  5.350E-02 6.17E+02 2.66E+01 G  
121.78 2.938E-02 &(  5.150E-02 1.10E+02 2.84E+01 G  
778.90 5.182E-02 ?(  1.260E-01 1.55E+02 1.30E+01 G  
964.08 8.319E-02  (  1.707E-01 1.31E+02 1.45E+01 G  

1112.08-2.799E-03 %   1.547E-01 3.36E+03 1.34E+01 G  
1408.01 6.875E-02 ?(  8.996E-02 8.97E+01 2.09E+01 G  

Eu-154   I   2.8346E-02                                      3.14E+03             
873.18 4.251E-03 %(  1.382E-01 1.98E+03 1.22E+01 G  
123.07-2.177E-03 &   3.190E-02 8.93E+02 4.04E+01 G  

1274.43 3.675E-02 ?(  6.386E-02 1.14E+02 3.49E+01 G  
723.30-5.435E-02 +   1.115E-01 1.30E+02 2.00E+01 G  

1004.72 0.000E+00 &   1.452E-01 1.00E+03 1.79E+01 G  
996.25-6.268E-02 +   2.207E-01 2.20E+02 1.05E+01 G  

K-40     N   9.8096E+00                                      4.57E+11             
1460.82 9.810E+00  (P 2.552E-01 4.96E+00 1.06E+01 G  

Pa-234   N   1.7825E-02                                      1.63E+12             
131.30-1.009E-02 ?(  9.159E-02 5.54E+02 1.82E+01 G  
569.50 7.246E-02 &(  1.892E-01 1.64E+02 9.30E+00 G  
946.00 0.000E+00 &   1.481E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 &   2.009E-01 1.00E+03 1.05E+01 G  
883.24-7.017E-02 +   2.315E-01 2.07E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.0853E-01                                      5.12E+12             
238.63 7.085E-01  (  4.021E-02 6.27E+00 4.36E+01 G  
300.09 1.265E+00 +   3.659E-01 2.40E+01 3.18E+00 G  

Pb-214   N   6.6740E-01                                      5.84E+05             
351.93 6.581E-01  (P 4.839E-02 7.99E+00 3.56E+01 G  
295.22 5.274E-01 - P 8.057E-02 1.30E+01 1.84E+01 G  
242.00 7.131E-01  (P 2.158E-01 2.27E+01 7.27E+00 G  

Ra-226   N   7.0936E-01                                      5.84E+05             
186.21 7.094E-01  (  4.584E-01 4.67E+01 3.56E+00 G  

Th-234   N   7.3615E-01                                      1.63E+12             
63.30 9.716E-01 ?(  1.264E+00 8.20E+01 3.75E+00 G  
92.59 5.328E-01  (  5.340E-01 6.36E+01 4.34E+00 G  

Tl-208   N   1.8877E-01                                      5.12E+12             
583.19 1.900E-01 ?(P 1.794E-02 1.01E+01 8.50E+01 G  
277.37-2.812E-02 % P 2.638E-01 1.92E+04 6.60E+00 G  
860.53 1.806E-01 ?(  1.559E-01 5.93E+01 1.24E+01 G  

U-235    N   4.9633E-02                                      2.57E+11             
143.77-4.896E-02 ?(  1.584E-01 1.99E+02 1.09E+01 G  
205.32 2.908E-01 ?(  2.499E-01 5.64E+01 5.02E+00 G  
163.36 5.286E-03 %   2.965E-01 3.41E+03 5.08E+00 G  
185.72 4.732E-02  (  2.989E-02 4.13E+01 5.70E+01 G  

Energy duplication    
93.35 5.142E-01 ?   3.760E-01 4.73E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.88       137.        17.     0.006   200.07   1.041E-01   
Th-234      63.10       133.        21.     0.008   163.91   9.716E-01   
Th-234      92.68       153.        29.     0.011   127.24   5.328E-01   
U-235       93.35       136.        37.     0.014    94.64   5.142E-01   
Eu-152     121.89        93.        13.     0.005   220.04   2.938E-02   
Eu-154     124.73        72.        -1.    -0.001  1786.95  -2.177E-03   
Pa-234     131.11       128.        -3.    -0.001  1108.03  -1.009E-02   
U-235      143.61       142.        -9.    -0.003   398.72  -4.896E-02   
U-235      185.96       128.        42.     0.015    82.69   4.732E-02   
U-235      206.33        64.        22.     0.008   112.78   2.908E-01   
Eu-152     343.54        45.        -2.    -0.001  1234.80  -5.304E-03   
Pa-234     569.14        34.         5.     0.002   328.77   7.246E-02   
Cs-137     662.36        33.        -3.    -0.001   629.86  -4.418E-03   
Eu-154     723.16        39.        -7.    -0.003   260.15  -5.435E-02   
Bi-212     727.25        26.        22.     0.008    77.73   5.124E-01   
Eu-152     779.27        19.         4.     0.002   310.87   5.182E-02   
Bi-212     786.10        15.        11.     0.004   117.65   1.588E+00   
Pa-234     883.45        30.        -4.    -0.001   413.14  -7.017E-02   
Eu-152     964.60        32.         6.     0.002   261.30   8.319E-02   
Eu-154     995.50        27.        -3.    -0.001   440.82  -6.268E-02   
Co-60     1173.82        20.         2.     0.001   813.28   3.485E-03   
Eu-154    1274.44        17.         6.     0.002   227.40   3.675E-02   
Eu-152    1409.21        10.         6.     0.002   179.41   6.875E-02   
Bi-212    1620.47         8.         4.     0.001   224.60   7.124E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6307E-01    8.6307E-01   1.6319E-01    1.7472E-01  4.735E-02
Am-241 #A    1.0410E-01    1.0412E-01   2.0831E-01    2.0845E-01  1.665E-01
Bi-212 #     6.7370E-01    6.7370E-01   5.2369E-01    5.2483E-01  2.751E-01
Bi-214       5.2379E-01    5.2382E-01   1.1099E-01    1.1346E-01  5.252E-02
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Co-60  #A    1.7195E-03    1.7413E-03   1.4162E-02    1.4162E-02  5.600E-03
Cs-137 #A   -4.4079E-03   -4.4177E-03   2.7825E-02    2.7826E-02  2.248E-02
Eu-152 #A    3.8575E-02    3.8765E-02   6.9547E-02    6.9572E-02  5.350E-02
Eu-154 #A    2.8127E-02    2.8346E-02   6.4459E-02    6.4476E-02  1.382E-01
K-40         9.8096E+00    9.8096E+00   1.0137E+00    1.1268E+00  2.552E-01
Pa-234 #A    1.7825E-02    1.7825E-02   5.8605E-02    5.8772E-02  9.159E-02
Pb-212       7.0853E-01    7.0853E-01   8.8919E-02    1.0264E-01  4.021E-02
Pb-214       6.6738E-01    6.6740E-01   1.0939E-01    1.1375E-01  4.839E-02
Ra-226       7.0934E-01    7.0936E-01   6.6233E-01    6.6357E-01  4.584E-01
Th-234 #A    7.3615E-01    7.3615E-01   7.6375E-01    7.6691E-01  1.264E+00
Tl-208 #     1.8877E-01    1.8877E-01   3.9756E-02    4.1550E-02  1.794E-02
U-235  #A    4.9633E-02    4.9633E-02   4.1043E-02    4.1153E-02  1.584E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.347E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3470567E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-22                Received:        05/23/13                      
Lab ID:          245758-014                    Prepared:        05/28/13 16:02                
Matrix:          Soil                          Analyzed:        06/27/13 08:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   325.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:29                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01172 U       0.1328         0.1086            0.9     
Bismuth-212                          0.8965          0.3770         0.1801                    
Bismuth-214                          0.5212          0.1020         0.04434                   
Cesium-137                          -0.01008 U       0.02822        0.02226           0.07    
Cobalt-60                            0.01106 U       0.02795        0.02146           0.03    
Europium-152                         0.03223 U       0.04644        0.04789           0.1     
Europium-154                         0.01601 U       0.02957        0.1163            0.2     
Lead-212                             0.6377          0.08164        0.03592                   
Lead-214                             0.6166          0.09810        0.04914                   
Potassium-40                         9.556           0.9700         0.2522                    
Protactinium-234                     0.07806 U       0.1059         0.09582                   
Radium-226 (By Bismuth-214)          0.5212          0.1020         0.04434           0.2     
Thallium-208                         0.2224          0.04319        0.01521                   
Thorium-232 (By Actinium-228)        0.6549          0.1475         0.05769           0.9     
Thorium-234                          0.5233 U        1.289          1.033                     
Uranium-235                          0.04598 U       0.03397        0.1619            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245758-014                   Client ID : 12-PE-E0820-22        

Seqnum : 1503256767004.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130627_004                                Batch         : 198917                       Time      : 27-JUN-2013 08:51     

Cal    : 27-JUN-2013 07:38:15,19-JUN-2013 18:43:28     Caldate       : 27-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 325.3 g                      Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01172          0.1086       0.9      .13282           .13282           -0.0061     u        

Bismuth-212                         0.8965            0.1801                .37702           .3798            0.069       u        

Bismuth-214                         0.5212            0.04434               .10204           .10469           -0.022      u        

Cesium-137                          -0.01008          0.02226      0.07     .028222          .028226          0.0067      u        

Cobalt-60                           0.01106           0.02146      0.03     .027948          .027953          0           u        

Europium-152                        0.03223           0.04789      0.1      .046444          .04647           0.016       u        

Europium-154                        0.01601           0.1163       0.2      .029569          .029581          0.0031      u        

Lead-212                            0.6377            0.03592               .081635          .09377           0.018       u        

Lead-214                            0.6166            0.04914               .098099          .10225           0.0059      u        

Potassium-40                        9.556             0.2522                .96999           1.082            -0.27       u        

Protactinium-234                    0.07806           0.09582               .10591           .10767           0.017       u        

Radium-226 (By Bismuth-214)         0.5212            0.04434      0.2      .10204           .10469           -0.022      u        

Thallium-208                        0.2224            0.01521               .043185          .045469          -0.0069     u        

Thorium-232 (By Actinium-228)       0.6549            0.05769      0.9      .1475            .15492           0.021       u        

Thorium-234                         0.5233            1.033                 1.289            1.2899           0.37        u        

Uranium-235                         0.04598           0.1619       0.18     .033969          .034083          0.051       u        

u=use  

Page 1 of 1                                                                                                           1503256767004.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-22          
Sample Description: 245758-014, 198917 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130627_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:29           Live Time: 2700   sec

Acquisition Time: 6/27/2013 08:51:53        Real Time: 2703   sec
Analysis Time: 6/27/2013 09:37           Dead Time: 0.12   %

Analysis Quantity: 3.253E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.549E-01      1.475E-01      1.549E-01      5.769E-02
Am-241    #AB   -1.172E-02      1.328E-01      1.328E-01      1.086E-01
Bi-212           8.965E-01      3.770E-01      3.798E-01      1.801E-01
Bi-214           5.212E-01      1.020E-01      1.047E-01      4.434E-02
Co-60     #AB    1.106E-02      2.795E-02      2.795E-02      2.146E-02
Cs-137    #AB   -1.008E-02      2.822E-02      2.823E-02      2.226E-02
Eu-152    #AB    3.223E-02      4.644E-02      4.647E-02      4.789E-02
Eu-154    #AB    1.601E-02      2.957E-02      2.958E-02      1.163E-01
K-40             9.556E+00      9.700E-01      1.082E+00      2.522E-01
Pa-234    #AB    7.806E-02      1.059E-01      1.077E-01      9.582E-02
Pb-212           6.377E-01      8.164E-02      9.377E-02      3.592E-02
Pb-214           6.166E-01      9.810E-02      1.022E-01      4.914E-02
Ra-226    #      7.856E-01      6.080E-01      6.096E-01      4.608E-01
Th-234    #AB    5.233E-01      1.289E+00      1.290E+00      1.033E+00
Tl-208           2.224E-01      4.318E-02      4.547E-02      1.521E-02
U-235     #AB    4.598E-02      3.397E-02      3.408E-02      1.619E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.460E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:37:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_004.An1               

Sample description                                             
245758-014, 198917                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130627_004.An1

Acquisition information
Start time:                 6/27/2013 08:51:53
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2530E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2530E+02) = 

8.3083E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

223 of 557



ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:37:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0689

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.93       12. 123.15   0.82  1.951E-02    63.30   3.750    PBC<MDA Th234 
74.85       99.  17.83   0.84  2.920E-02
77.20      166.  11.66   0.84  3.093E-02
93.10       67.  28.34   0.86  4.044E-02    93.35   4.100  1.242E+00 Ac228 

93.35   5.760  8.841E-01 U235  
93.10       67.  28.34   0.86  4.044E-02    93.35   4.100  1.242E+00 Ac228 

93.35   5.760  8.841E-01 U235  
121.38       14.  92.34   0.89  4.878E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  2.243E-02 Eu154 
122.23       22.  72.05   0.89  4.860E-02   121.78  28.410    PBC<MDA Eu152 
131.57       16. 110.53   0.90  4.960E-02   131.30  18.200    PBC<MDA Pa234 
160.68        6. 159.12   0.93  4.958E-02   163.36   5.080    PBC<MDA U235  
185.74       46.  36.94   0.96  4.797E-02   185.72  57.000  5.120E-02 U235  

186.21   3.555  8.217E-01 Ra226 
185.83       44.  38.69   0.96  4.793E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.856E-01 Ra226 
238.55      388.   6.40   0.93  4.295E-02   238.63  43.600  6.377E-01 Pb212 
241.73       91.  17.75   1.75  4.262E-02   242.00   7.268  9.057E-01 Pb214 
277.35        5. 219.58   1.05  3.941E-02   277.37   6.600    PBC<MDA Tl208 
295.12      162.  12.59   0.97  3.795E-02   295.22  18.414  7.007E-01 Pb214 
300.19       57.  20.72   1.12  3.755E-02   300.09   3.180  1.469E+00 Pb212 
338.38       80.  18.87   1.31  3.477E-02   338.32  11.400  6.241E-01 Ac228 
351.93      230.   9.20   1.31  3.389E-02   351.93  35.600  5.731E-01 Pb214 
583.29      148.   9.71   0.93  2.410E-02   583.19  85.000  2.224E-01 Tl208 
609.43      188.   9.49   0.88  2.339E-02   609.31  45.490  5.282E-01 Bi214 
727.05       42.  21.03   0.34  2.074E-02   727.33   6.650  9.371E-01 Bi212 
785.46        4. 167.01   1.54  1.968E-02   785.37   1.110    PBC<MDA Bi212 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:37:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.50       28.  28.22   0.40  1.847E-02   860.53  12.400  3.708E-01 Tl208 
882.75        7.  78.68   1.62  1.814E-02   883.24   9.700    PBC<MDA Pa234 
911.25      101.  12.29   1.04  1.775E-02   911.20  26.200  6.683E-01 Ac228 
969.11       44.  22.74   1.69  1.700E-02   968.96  15.900  4.989E-01 Ac228 

1110.88        5. 135.28   1.81  1.539E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.631E-02 Eu152 

1120.64       27.  31.47   1.82  1.531E-02  1120.29  14.910  3.599E-01 Bi214 
1333.03        5. 126.35   1.97  1.342E-02  1332.49  99.983    PBC<MDA Co60  
1460.75      430.   4.82   2.01  1.247E-02  1460.82  10.550  9.556E+00 K40   
1620.85        4. 125.25   2.17  1.143E-02  1620.74   1.510    PBC<MDA Bi212 
1764.78       26.  25.00   2.25  1.061E-02  1764.49  15.310  5.005E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.21    74.86       131.        76. 2.607E+03   49.24   0.590  -      s 
308.62    77.21       131.       133. 4.303E+03   30.35   0.813  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    246.19    61.59        76.        -2.    -0.001  1133.28   0.819s
Th-234    251.54    62.93       111.        12.     0.005   246.30   0.823s
Ac-228    373.11    93.35       146.        67.     0.025    56.67   0.856D
U-235     373.11    93.35       146.        67.     0.025    56.67   0.856D
Eu-152    488.54   122.23       120.        22.     0.008   144.09   0.887s
Eu-154    485.13   121.38        79.        14.     0.005   184.68   0.889s
Pa-234    525.83   131.57       146.        16.     0.006   221.07   0.897s
U-235     642.20   160.68        47.         6.     0.002   318.24   0.932s
U-235     742.36   185.74       119.        46.     0.017    73.88   0.956s
Ra-226    742.73   185.83       120.        44.     0.016    77.39   0.956s
U-235     818.34   204.75       107.        -4.    -0.002   691.80   0.977s
Pb-212    953.41   238.55        88.       388.     0.144    12.80   0.935 
Pb-214    966.12   241.73        78.        91.     0.034    35.50   1.751s
Tl-208   1108.49   277.35        55.         5.     0.002   439.16   1.052s
Pb-214   1179.53   295.12        82.       159.     0.059    25.19   0.969 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:37:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1199.79   300.19        33.        57.     0.021    41.44   1.125 
Ac-228   1352.46   338.38        58.        80.     0.030    37.74   1.309 
Eu-152   1384.01   346.28        37.        -3.    -0.001   637.87   1.121s
Pb-214   1406.60   351.93        68.       225.     0.083    18.39   1.311 
Pa-234   2276.74   569.59        43.        -2.    -0.001  1021.34   1.341s
Tl-208   2331.49   583.29        19.       148.     0.055    19.41   0.925s
Bi-214   2435.99   609.43        43.       183.     0.068    18.97   0.876s
Cs-137   2644.98   661.70        34.        -6.    -0.002   279.96   1.427s
Eu-154   2897.10   724.76        58.       -14.    -0.005   168.51   1.483s
Bi-212   2906.24   727.05        12.        42.     0.016    42.06   0.344s
Bi-212   3139.81   785.46        23.         4.     0.002   334.03   1.538 
Tl-208   3439.85   860.50        11.        28.     0.010    56.44   0.396s
Pa-234   3515.92   879.52        19.        -1.     0.000  1180.76   1.621s
Pa-234   3528.84   882.75        12.         7.     0.003   157.37   1.623s
Ac-228   3642.80   911.25        14.       101.     0.037    24.59   1.038s
Pa-234   3782.76   946.25        25.        -3.    -0.001   498.00   1.676s
Ac-228   3874.16   969.11        28.        44.     0.016    45.48   1.695s
Eu-154   3974.22   994.13        20.        -1.     0.000  1923.09   1.717s
Eu-152   4441.14  1110.88        21.         5.     0.002   270.56   1.809s
Bi-214   4480.15  1120.64        22.        27.     0.010    62.94   1.816s
Co-60    4694.67  1174.27        31.        -4.    -0.001   425.45   1.856s
Co-60    5329.66  1333.03        16.         5.     0.002   252.70   1.974s
Eu-152   5624.68  1406.79        13.        -2.    -0.001   577.64   2.026s
K-40     5840.56  1460.75        21.       409.     0.151     9.64   2.013 
Bi-212   6481.07  1620.85        11.         4.     0.001   250.49   2.166s
Bi-214   7056.90  1764.78         9.        26.     0.010    50.01   2.252s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5492E-01                                      5.12E+12             
911.20 6.683E-01  (  5.769E-02 1.23E+01 2.62E+01 G  
968.96 4.989E-01 -   1.397E-01 2.27E+01 1.59E+01 G  
338.32 6.241E-01  (  1.373E-01 1.89E+01 1.14E+01 G  

Energy duplication    
93.35 1.242E+00 &   5.231E-01 2.83E+01 4.10E+00 XA 

Am-241   I  -1.1720E-02                                      1.58E+05             
59.54-1.172E-02 ?(  1.086E-01 5.67E+02 3.59E+01 G  

Bi-212   N   8.9646E-01                                      5.12E+12             
727.33 9.371E-01 @(  1.801E-01 2.10E+01 6.65E+00 G  
785.37 6.037E-01 -   1.590E+00 1.67E+02 1.11E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 09:37:03
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 7.176E-01 &(  1.358E+00 1.25E+02 1.51E+00 G  

Bi-214   N   5.2123E-01                                      5.84E+05             
609.31 5.282E-01  (P 4.434E-02 9.49E+00 4.55E+01 G  

1120.29 3.599E-01 -   1.471E-01 3.15E+01 1.49E+01 G  
1764.49 5.005E-01 ?(  1.295E-01 2.50E+01 1.53E+01 G  

Co-60    T   1.1060E-02                                      1.93E+03             
1332.49 1.106E-02 &(  2.146E-02 1.26E+02 1.00E+02 G  
1173.23-8.043E-03 +   2.736E-02 2.13E+02 9.98E+01 G  

Cs-137   I  -1.0081E-02                                      1.10E+04             
661.66-1.008E-02 ?(  2.226E-02 1.40E+02 8.50E+01 G  

Eu-152   I   3.2232E-02                                      4.94E+03             
344.28-9.281E-03 &(  4.789E-02 3.19E+02 2.66E+01 G  
121.78 5.028E-02 ?(  5.706E-02 7.20E+01 2.84E+01 G  
778.90-3.548E-04 %   1.318E-01 2.25E+04 1.30E+01 G  
964.08 4.809E-03 %   1.607E-01 2.03E+03 1.45E+01 G  

1112.08 7.631E-02 ?(  1.607E-01 1.35E+02 1.34E+01 G  
1408.01-2.072E-02 +   9.523E-02 2.89E+02 2.09E+01 G  

Eu-154   I   1.6011E-02                                      3.14E+03             
873.18-5.292E-03 %(  1.163E-01 1.34E+03 1.22E+01 G  
123.07 2.243E-02 ?(  3.269E-02 9.23E+01 4.04E+01 G  

1274.43 0.000E+00 &   7.933E-02 1.00E+03 3.49E+01 G  
723.30-1.007E-01 &   1.324E-01 8.43E+01 2.00E+01 G  

1004.72 0.000E+00 -   1.445E-01 1.00E+03 1.79E+01 G  
996.25-1.184E-02 +   1.860E-01 9.62E+02 1.05E+01 G  

K-40     N   9.5559E+00                                      4.57E+11             
1460.82 9.556E+00  (P 2.522E-01 4.82E+00 1.06E+01 G  

Pa-234   N   7.8055E-02                                      1.63E+12             
131.30 5.403E-02 ?(  9.582E-02 1.11E+02 1.82E+01 G  
569.50-2.483E-02 -   2.067E-01 5.11E+02 9.30E+00 G  
946.00-3.875E-02 -   1.545E-01 2.49E+02 1.35E+01 G  
880.52-1.697E-02 -   1.628E-01 5.90E+02 1.05E+01 G  
883.24 1.231E-01 ?(  1.401E-01 7.87E+01 9.70E+00 G  

Pb-212   N   6.3768E-01                                      5.12E+12             
238.63 6.377E-01  (  3.592E-02 6.40E+00 4.36E+01 G  
300.09 1.469E+00 +   3.449E-01 2.07E+01 3.18E+00 G  

Pb-214   N   6.1660E-01                                      5.84E+05             
351.93 5.731E-01  (P 4.914E-02 9.20E+00 3.56E+01 G  
295.22 7.007E-01  (P 9.290E-02 1.26E+01 1.84E+01 G  
242.00 9.057E-01 + P 2.042E-01 1.77E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.8559E-01                                      5.84E+05             
186.21 7.856E-01  (  4.608E-01 3.87E+01 3.56E+00 G  

Th-234   N   5.2332E-01                                      1.63E+12             
63.30 5.233E-01 ?(  1.033E+00 1.23E+02 3.75E+00 G  
92.59-2.144E-02 %   6.034E-01 1.71E+03 4.34E+00 G  

Tl-208   N   2.2243E-01                                      5.12E+12             
583.19 2.224E-01  (  1.521E-02 9.71E+00 8.50E+01 G  
277.37 5.762E-02 -   2.039E-01 2.20E+02 6.60E+00 G  
860.53 3.708E-01 +   1.057E-01 2.82E+01 1.24E+01 G  

U-235    N   4.5977E-02                                      2.57E+11             
143.77 4.486E-03 &(  1.619E-01 2.19E+03 1.09E+01 G  
205.32-5.671E-02 +   3.200E-01 3.46E+02 5.02E+00 G  
163.36 7.670E-02 ?(  1.946E-01 1.59E+02 5.08E+00 G  
185.72 5.120E-02  (  2.854E-02 3.69E+01 5.70E+01 G  

Energy duplication    
93.35 8.841E-01     3.723E-01 2.83E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.59        76.        -2.    -0.001  1133.28  -1.172E-02   
Th-234      62.93       111.        12.     0.005   246.30   5.233E-01   
U-235       93.35       146.        67.     0.025    56.67   8.841E-01   
Eu-152     122.23       120.        22.     0.008   144.09   5.028E-02   
Eu-154     121.38        79.        14.     0.005   184.68   2.243E-02   
Pa-234     131.57       146.        16.     0.006   221.07   5.403E-02   
U-235      160.68        47.         6.     0.002   318.24   7.670E-02   
U-235      185.74       119.        46.     0.017    73.88   5.120E-02   
Ra-226     185.83       120.        44.     0.016    77.39   7.856E-01   
U-235      204.75       107.        -4.    -0.002   691.80  -5.671E-02   
Eu-152     346.28        37.        -3.    -0.001   637.87  -9.281E-03   
Pa-234     569.59        43.        -2.    -0.001  1021.34  -2.483E-02   
Cs-137     661.70        34.        -6.    -0.002   279.96  -1.008E-02   
Eu-154     724.76        58.       -14.    -0.005   168.51  -1.007E-01   
Pa-234     879.52        19.        -1.     0.000  1180.76  -1.697E-02   
Pa-234     882.75        12.         7.     0.003   157.37   1.231E-01   
Pa-234     946.25        25.        -3.    -0.001   498.00  -3.875E-02   
Eu-154     994.13        20.        -1.     0.000  1923.09  -1.184E-02   
Eu-152    1110.88        21.         5.     0.002   270.56   7.631E-02   
Co-60     1174.27        31.        -4.    -0.001   425.45  -8.043E-03   
Co-60     1333.03        16.         5.     0.002   252.70   1.106E-02   
Eu-152    1406.79        13.        -2.    -0.001   577.64  -2.072E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5492E-01    6.5492E-01   1.4750E-01    1.5492E-01  5.769E-02
Am-241 #A   -1.1718E-02   -1.1720E-02   1.3282E-01    1.3282E-01  1.086E-01
Bi-212       8.9646E-01    8.9646E-01   3.7702E-01    3.7980E-01  1.801E-01
Bi-214       5.2121E-01    5.2123E-01   1.0204E-01    1.0469E-01  4.434E-02
Co-60  #A    1.0922E-02    1.1060E-02   2.7948E-02    2.7953E-02  2.146E-02
Cs-137 #A   -1.0059E-02   -1.0081E-02   2.8222E-02    2.8226E-02  2.226E-02
Eu-152 #A    3.2074E-02    3.2232E-02   4.6444E-02    4.6470E-02  4.789E-02
Eu-154 #A    1.5888E-02    1.6011E-02   2.9569E-02    2.9581E-02  1.163E-01
K-40         9.5559E+00    9.5559E+00   9.6999E-01    1.0820E+00  2.522E-01
Pa-234 #A    7.8055E-02    7.8055E-02   1.0591E-01    1.0767E-01  9.582E-02
Pb-212       6.3768E-01    6.3768E-01   8.1635E-02    9.3770E-02  3.592E-02
Pb-214       6.1657E-01    6.1660E-01   9.8099E-02    1.0225E-01  4.914E-02
Ra-226 #     7.8556E-01    7.8559E-01   6.0796E-01    6.0961E-01  4.608E-01
Th-234 #A    5.2332E-01    5.2332E-01   1.2890E+00    1.2899E+00  1.033E+00
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Tl-208       2.2243E-01    2.2243E-01   4.3185E-02    4.5469E-02  1.521E-02
U-235  #A    4.5977E-02    4.5977E-02   3.3969E-02    3.4083E-02  1.619E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.4 keV)     1.311E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.4 keV) 1.3105247E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-23                Received:        05/23/13                      
Lab ID:          245758-015                    Prepared:        05/28/13 16:03                
Matrix:          Soil                          Analyzed:        06/27/13 13:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.02 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:22                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                      -0.007659 U         0.2310        0.1900           0.9     
Bismuth-212                         0.3761             0.4729        0.3125                   
Bismuth-214                         0.4919             0.08925       0.03244                  
Cesium-137                          0.003292 U         0.02480       0.02006          0.07    
Cobalt-60                           0.0009141 U b      0.01172       0.03681          0.03    
Europium-152                        0.02958 U          0.06262       0.06275          0.1     
Europium-154                        0.007485 U b       0.01919       0.2013           0.2     
Lead-212                            0.5997             0.08662       0.04143                  
Lead-214                            0.6725             0.1160        0.05100                  
Potassium-40                       10.32               1.066         0.3069                   
Protactinium-234                    0.06679 U          0.1100        0.08953                  
Radium-226 (By Bismuth-214)         0.4919             0.08925       0.03244          0.2     
Thallium-208                        0.1481             0.04099       0.02014                  
Thorium-232 (By Actinium-228)       0.7607             0.2016        0.08660          0.9     
Thorium-234                         1.113 U            1.590         1.251                    
Uranium-235                         0.05324 U          0.03855       0.1589           0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-015                   Client ID : 12-PE-E0820-23        

Seqnum : 1523256769007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_007                                Batch         : 198917                       Time      : 27-JUN-2013 13:05     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.02 g                     Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.007659        0.1900      0.9      .23103           .23103           -0.0061     u           

Bismuth-212                        0.3761           0.3125               .47293           .47332           0.069       u           

Bismuth-214                        0.4919           0.03244              .089246          .091944          -0.022      u           

Cesium-137                         0.003292         0.02006     0.07     .0248            .024801          0.0067      u           

Cobalt-60                          0.0009141        0.03681     0.03     .01172           .01172           0           MDA+ u b*

Europium-152                       0.02958          0.06275     0.1      .062619          .062635          0.016       u           

Europium-154                       0.007485         0.2013      0.2      .019191          .019195          0.0031      MDA+ u b*

Lead-212                           0.5997           0.04143              .086624          .096882          0.018       u           

Lead-214                           0.6725           0.05100              .116             .12018           0.0059      u           

Potassium-40                       10.32            0.3069               1.0655           1.1846           -0.27       u           

Protactinium-234                   0.06679          0.08953              .10995           .1112            0.017       u           

Radium-226 (By Bismuth-214)        0.4919           0.03244     0.2      .089246          .091944          -0.022      u           

Thallium-208                       0.1481           0.02014              .040988          .042069          -0.0069     u           

Thorium-232 (By Actinium-228)      0.7607           0.08660     0.9      .20162           .209             0.021       u           

Thorium-234                        1.113            1.251                1.5896           1.5931           0.37        u           

Uranium-235                        0.05324          0.1589      0.18     .038551          .038686          0.051       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1523256769007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-23          
Sample Description: 245758-015, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:22           Live Time: 2700   sec

Acquisition Time: 6/27/2013 13:05:04        Real Time: 2705   sec
Analysis Time: 6/27/2013 13:50           Dead Time: 0.20   %

Analysis Quantity: 3.230E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.607E-01      2.016E-01      2.090E-01      8.660E-02
Am-241    #AB   -7.659E-03      2.310E-01      2.310E-01      1.900E-01
Bi-212    #      3.761E-01      4.729E-01      4.733E-01      3.125E-01
Bi-214           4.919E-01      8.925E-02      9.194E-02      3.244E-02
Co-60     #AB    9.141E-04      1.172E-02      1.172E-02      3.681E-02
Cs-137    #AB    3.292E-03      2.480E-02      2.480E-02      2.006E-02
Eu-152    #AB    2.958E-02      6.262E-02      6.263E-02      6.275E-02
Eu-154    #AB    7.485E-03      1.919E-02      1.920E-02      2.013E-01
K-40             1.032E+01      1.066E+00      1.185E+00      3.069E-01
Pa-234     AB    6.679E-02      1.099E-01      1.112E-01      8.953E-02
Pb-212           5.997E-01      8.662E-02      9.688E-02      4.143E-02
Pb-214           6.725E-01      1.160E-01      1.202E-01      5.100E-02
Ra-226     AB    1.248E-01      4.809E-01      4.809E-01      3.881E-01
Th-234    #AB    1.113E+00      1.590E+00      1.593E+00      1.251E+00
Tl-208           1.481E-01      4.099E-02      4.207E-02      2.014E-02
U-235      AB    5.324E-02      3.855E-02      3.869E-02      1.589E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.476E+01

Analyst: Chris Fluty
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Sample description                                             
245758-015, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_007.An1

Acquisition information
Start time:                 6/27/2013 13:05:04
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2302E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2302E+02) = 

8.3670E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1166

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.51       23.  71.42   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.113E+00 Th234 
76.96      123.  17.69   0.71  2.749E-02
93.06       40.  46.64   0.88  3.718E-02    93.35   5.760  5.857E-01 U235  

93.35   4.100  7.747E-01 Ac228 
92.59   4.343  7.845E-01 Th234 

93.06       38.  46.64   0.88  3.718E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  7.747E-01 Ac228 

122.18       15. 105.86   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  2.496E-02 Eu154 

131.36       17.  90.26   0.92  4.722E-02   131.30  18.200    PBC<MDA Pa234 
186.19       46.  33.39   0.98  4.662E-02   185.72  57.000  5.324E-02 U235  

186.21   3.555  8.544E-01 Ra226 
186.20        7. 192.66   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.248E-01 Ra226 
205.65       10. 154.68   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
238.65      359.   6.37   1.03  4.203E-02   238.63  43.600  6.074E-01 Pb212 
241.88       68.  23.24   1.03  4.173E-02   242.00   7.268  6.929E-01 Pb214 
277.66       28.  43.82   1.07  3.864E-02   277.37   6.600  3.435E-01 Tl208 
295.25      149.  12.19   1.13  3.721E-02   295.22  18.414  6.640E-01 Pb214 
299.29       24.  45.70   1.09  3.683E-02   300.09   3.180  6.242E-01 Pb212 
338.39       72.  17.91   1.05  3.411E-02   338.32  11.400  5.623E-01 Ac228 
344.04        9. 131.08   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.95      257.   8.44   1.06  3.324E-02   351.93  35.600  6.576E-01 Pb214 
569.39        8. 104.10   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.04       96.  13.25   1.21  2.357E-02   583.19  85.000  1.481E-01 Tl208 
609.44      172.   8.71   1.40  2.287E-02   609.31  45.490  4.918E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.26        2. 376.69   1.41  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.59       14.  62.88   1.46  2.025E-02   727.33   6.650  3.322E-01 Bi212 
784.70        5. 131.04   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.15       29.  31.26   0.37  1.803E-02   860.53  12.400  4.020E-01 Tl208 
911.22      111.  12.70   1.35  1.732E-02   911.20  26.200  7.607E-01 Ac228 
945.71        3. 204.90   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.28       33.  25.76   1.63  1.658E-02   968.96  15.900  3.892E-01 Ac228 

1005.01        5. 142.23   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1111.92        1. 664.57   1.71  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.57       29.  30.85   1.71  1.494E-02  1120.29  14.910  4.057E-01 Bi214 
1173.21        1. 802.38   1.74  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1460.84      448.   4.93   1.84  1.219E-02  1460.82  10.550  1.032E+01 K40   
1620.78        1. 316.85   1.92  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.15       14.  35.91   1.95  1.039E-02  1764.49  15.310  2.759E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

307.85    76.96       152.       123. 4.470E+03   35.38   0.713  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.13    63.51       118.        23.     0.008   142.84   0.846s
U-235     373.36    93.35       158.        40.     0.015    93.28   0.879D
Ac-228    373.36    93.35       160.        38.     0.014    93.28   0.879D
Eu-152    488.56   122.18       117.        15.     0.006   211.72   0.910s
Pa-234    525.26   131.36       114.        17.     0.006   180.53   0.920s
U-235     742.50   185.72       126.        46.     0.017    66.78   0.977D
Ra-226    744.46   186.21        79.         7.     0.002   385.32   0.977D
U-235     822.15   205.65       114.        10.     0.004   309.37   0.997s
Pb-212    953.77   238.58       110.       354.     0.131    14.44   1.035 
Pb-214    966.71   241.82        90.        75.     0.028    46.19   0.804 
Tl-208   1109.98   277.66        70.        28.     0.010    87.63   1.070 
Pb-214   1180.26   295.25        65.       147.     0.054    24.38   1.131s
Pb-212   1196.43   299.29        46.        24.     0.009    91.39   1.092s
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 13:50:17
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1352.73   338.39        43.        71.     0.026    35.81   1.052 
Eu-152   1375.32   344.04        60.         9.     0.003   262.17   1.135s
Pb-214   1406.95   351.95        70.       251.     0.093    16.88   1.065 
Pa-234   2276.29   569.39        32.         8.     0.003   208.20   1.335 
Tl-208   2330.86   583.04        31.        96.     0.035    26.50   1.211 
Bi-214   2436.40   609.44        22.       165.     0.061    17.42   1.403 
Cs-137   2647.63   662.26        26.         2.     0.001   753.38   1.410s
Eu-154   2896.89   724.58        50.        -4.    -0.001   576.57   1.457s
Bi-212   2908.91   727.59        34.        14.     0.005   125.76   1.460s
Bi-212   3137.33   784.70        22.         5.     0.002   262.07   1.503s
Tl-208   3439.15   860.15        14.        29.     0.011    62.53   0.366s
Eu-154   3491.25   873.18        36.        -4.    -0.002   426.66   1.564s
Ac-228   3643.44   911.22        30.       111.     0.041    25.41   1.347 
Pa-234   3781.39   945.71        17.         3.     0.001   409.79   1.611s
Ac-228   3875.71   969.28        28.        33.     0.012    51.53   1.626s
Eu-154   4018.66  1005.01        22.         5.     0.002   284.47   1.647s
Eu-152   4446.42  1111.92        23.         1.     0.000  1329.15   1.709s
Bi-214   4481.04  1120.57        26.        29.     0.011    61.70   1.713s
Co-60    4691.71  1173.21        22.         1.     0.000  1604.76   1.741s
Eu-154   5104.13  1276.26        29.        -6.    -0.002   289.02   1.790s
K-40     5842.96  1460.84        30.       428.     0.159     9.86   1.842 
Bi-212   6483.36  1620.78        10.         1.     0.001   633.70   1.917s
Bi-214   7057.47  1764.15         6.        14.     0.005    71.81   1.951s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6070E-01                                      5.12E+12             
911.20 7.607E-01  (P 8.660E-02 1.27E+01 2.62E+01 G  
968.96 3.892E-01 - P 1.448E-01 2.58E+01 1.59E+01 G  
338.32 5.623E-01 - P 1.223E-01 1.79E+01 1.14E+01 G  

Energy duplication    
93.35 7.747E-01 ? P 5.997E-01 4.66E+01 4.10E+00 XA 

Am-241   I  -7.6592E-03                                      1.58E+05             
59.54-7.659E-03 %(  1.900E-01 1.51E+03 3.59E+01 G  

Bi-212   N   3.7606E-01                                      5.12E+12             
727.33 3.322E-01 ?(  3.125E-01 6.29E+01 6.65E+00 G  
785.37 7.790E-01 &(  1.588E+00 1.31E+02 1.11E+00 G  

1620.74 2.731E-01 ?(  1.377E+00 3.17E+02 1.51E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 13:50:17
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.9185E-01                                      5.84E+05             
609.31 4.918E-01  (P 3.244E-02 8.71E+00 4.55E+01 G  

1120.29 4.057E-01 -   1.649E-01 3.09E+01 1.49E+01 G  
1764.49 2.759E-01 -   1.098E-01 3.59E+01 1.53E+01 G  

Co-60    T   9.1412E-04                                      1.93E+03             
1332.49 0.000E+00 ?(  3.681E-02 1.00E+03 1.00E+02 G  
1173.23 1.829E-03 &(  2.396E-02 8.02E+02 9.98E+01 G  

Cs-137   I   3.2919E-03                                      1.10E+04             
661.66 3.292E-03 ?(  2.006E-02 3.77E+02 8.50E+01 G  

Eu-152   I   2.9577E-02                                      4.94E+03             
344.28 3.008E-02 ?(  6.275E-02 1.31E+02 2.66E+01 G  
121.78 3.556E-02 ?(  6.013E-02 1.06E+02 2.84E+01 G  
778.90 4.362E-03 %   1.460E-01 2.04E+03 1.30E+01 G  
964.08-3.732E-03 %   2.113E-01 3.44E+03 1.45E+01 G  

1112.08 1.590E-02 ?(  1.721E-01 6.65E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.074E-01 1.00E+03 2.09E+01 G  

Eu-154   I   7.4850E-03                                      3.14E+03             
873.18-5.887E-02 ?(  2.013E-01 2.13E+02 1.22E+01 G  
123.07-1.285E-03 &   4.281E-02 2.02E+03 4.04E+01 G  

1274.43-3.633E-02 +   8.265E-02 1.45E+02 3.49E+01 G  
723.30-2.699E-02 &   1.260E-01 2.88E+02 2.00E+01 G  

1004.72 5.270E-02 &(  1.171E-01 1.42E+02 1.79E+01 G  
996.25 0.000E+00 -   2.789E-01 1.00E+03 1.05E+01 G  

K-40     N   1.0317E+01                                      4.57E+11             
1460.82 1.032E+01  (P 3.069E-01 4.93E+00 1.06E+01 G  

Pa-234   N   6.6794E-02                                      1.63E+12             
131.30 6.245E-02 ?(  8.953E-02 9.03E+01 1.82E+01 G  
569.50 1.136E-01  (  1.836E-01 1.04E+02 9.30E+00 G  
946.00 4.037E-02 &(  1.307E-01 2.05E+02 1.35E+01 G  
880.52 0.000E+00 -   2.348E-01 1.00E+03 1.05E+01 G  
883.24-1.033E-02 %   1.860E-01 1.10E+03 9.70E+00 G  

Pb-212   N   5.9968E-01                                      5.12E+12             
238.63 5.979E-01  (  4.143E-02 7.22E+00 4.36E+01 G  
300.09 6.242E-01 &(  4.196E-01 4.57E+01 3.18E+00 G  

Pb-214   N   6.7245E-01                                      5.84E+05             
351.93 6.576E-01  (P 5.100E-02 8.44E+00 3.56E+01 G  
295.22 6.640E-01 @(P 8.509E-02 1.22E+01 1.84E+01 G  
242.00 7.666E-01  (  2.259E-01 2.31E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 13:50:17
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.2480E-01                                      5.84E+05             
Derived Ave Activity  

186.21 1.248E-01 }(  3.881E-01 1.93E+02 3.56E+00 G  

Th-234   N   1.1129E+00                                      1.63E+12             
63.30 1.113E+00 &(  1.251E+00 7.14E+01 3.75E+00 G  
92.59 0.000E+00 -   6.076E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.4810E-01                                      5.12E+12             
583.19 1.481E-01  (P 2.014E-02 1.33E+01 8.50E+01 G  
277.37 3.435E-01 + P 2.360E-01 4.38E+01 6.60E+00 G  
860.53 4.020E-01 +   1.209E-01 3.13E+01 1.24E+01 G  

U-235    N   5.3243E-02                                      2.57E+11             
143.77 1.920E-03 %(  1.589E-01 5.03E+03 1.09E+01 G  
205.32 1.367E-01 &(  3.411E-01 1.55E+02 5.02E+00 G  
163.36 6.731E-03 %   2.925E-01 2.64E+03 5.08E+00 G  
185.72 5.324E-02 }   3.048E-02 3.34E+01 5.70E+01 G  

Energy duplication    
93.35 5.857E-01     4.237E-01 4.66E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.51       118.        23.     0.008   142.84   1.113E+00   
Eu-152     122.18       117.        15.     0.006   211.72   3.556E-02   
Eu-152     344.04        60.         9.     0.003   262.17   3.008E-02   
Cs-137     662.26        26.         2.     0.001   753.38   3.292E-03   
Eu-154     724.58        50.        -4.    -0.001   576.57  -2.699E-02   
Bi-212     727.59        34.        14.     0.005   125.76   3.322E-01   
Bi-212     784.70        22.         5.     0.002   262.07   7.790E-01   
Eu-154     873.18        36.        -4.    -0.002   426.66  -5.887E-02   
Eu-154    1005.01        22.         5.     0.002   284.47   5.270E-02   
Eu-152    1111.92        23.         1.     0.000  1329.15   1.590E-02   
Co-60     1173.21        22.         1.     0.000  1604.76   1.829E-03   
Eu-154    1276.26        29.        -6.    -0.002   289.02  -3.633E-02   
Bi-212    1620.78        10.         1.     0.001   633.70   2.731E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6070E-01    7.6070E-01   2.0162E-01    2.0900E-01  8.660E-02
Am-241 #A   -7.6580E-03   -7.6592E-03   2.3103E-01    2.3103E-01  1.900E-01
Bi-212 #     3.7606E-01    3.7606E-01   4.7293E-01    4.7332E-01  3.125E-01
Bi-214       4.9183E-01    4.9185E-01   8.9246E-02    9.1944E-02  3.244E-02
Co-60  #A    9.0264E-04    9.1412E-04   1.1720E-02    1.1720E-02  3.681E-02
Cs-137 #A    3.2846E-03    3.2919E-03   2.4800E-02    2.4801E-02  2.006E-02
Eu-152 #A    2.9431E-02    2.9577E-02   6.2619E-02    6.2635E-02  6.275E-02
Eu-154 #A    7.4273E-03    7.4850E-03   1.9191E-02    1.9195E-02  2.013E-01
K-40         1.0317E+01    1.0317E+01   1.0655E+00    1.1846E+00  3.069E-01
Pa-234  A    6.6794E-02    6.6794E-02   1.0995E-01    1.1120E-01  8.953E-02
Pb-212       5.9968E-01    5.9968E-01   8.6624E-02    9.6882E-02  4.143E-02
Pb-214       6.7242E-01    6.7245E-01   1.1600E-01    1.2018E-01  5.100E-02
Ra-226  A    1.2480E-01    1.2480E-01   4.8088E-01    4.8094E-01  3.881E-01
Th-234 #A    1.1129E+00    1.1129E+00   1.5896E+00    1.5931E+00  1.251E+00
Tl-208       1.4810E-01    1.4810E-01   4.0988E-02    4.2069E-02  2.014E-02
U-235   A    5.3243E-02    5.3243E-02   3.8551E-02    3.8686E-02  1.589E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_007.An1               

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.4 keV)     1.299E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.4 keV) 1.2990233E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-24                Received:        05/23/13                      
Lab ID:          245758-016                    Prepared:        05/28/13 16:03                
Matrix:          Soil                          Analyzed:        06/27/13 15:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.91 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:12                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.07933 U        0.1728         0.1375            0.9    
Bismuth-212                          0.6510           0.3801         0.2409                   
Bismuth-214                          0.6003           0.1096         0.04422                  
Cesium-137                           0 U              0.008159       0.02924           0.07   
Cobalt-60                            0.002327 U       0.02276        0.01835           0.03   
Europium-152                        -0.0003649 U      0.06442        0.05304           0.1    
Europium-154                         0.01477 U        0.07147        0.1560            0.2    
Lead-212                             0.6445           0.09185        0.04480                  
Lead-214                             0.6462           0.1109         0.04739                  
Potassium-40                        10.68             1.071          0.2930                   
Protactinium-234                    -0.01106 U        0.04383        0.09959                  
Radium-226 (By Bismuth-214)          0.6003           0.1096         0.04422           0.2    
Thallium-208                         0.2321           0.05685        0.02624                  
Thorium-232 (By Actinium-228)        0.7023           0.1357         0.07131           0.9    
Thorium-234                          1.677            1.578          1.212                    
Uranium-235                          0.06562 U        0.04669        0.1663            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-016                   Client ID : 12-PE-E0820-24        

Seqnum : 1523256769009.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_009                                Batch         : 198917                       Time      : 27-JUN-2013 15:34     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327.91 g                     Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.07933           0.1375       0.9      .17283           .17293           -0.0061     u        

Bismuth-212                         0.6510            0.2409                .38013           .38159           0.069       u        

Bismuth-214                         0.6003            0.04422               .10964           .11291           -0.022      u        

Cesium-137                          0                 0.02924      0.07     .0081585         .0081585         0.0067      u        

Cobalt-60                           0.002327          0.01835      0.03     .022758          .022758          0           u        

Europium-152                        -0.0003649        0.05304      0.1      .06442           .06442           0.016       u        

Europium-154                        0.01477           0.1560       0.2      .071471          .071475          0.0031      u        

Lead-212                            0.6445            0.04480               .09185           .10301           0.018       u        

Lead-214                            0.6462            0.04739               .11091           .11495           0.0059      u        

Potassium-40                        10.68             0.2930                1.0706           1.1972           -0.27       u        

Protactinium-234                    -0.01106          0.09959               .043827          .043913          0.017       u        

Radium-226 (By Bismuth-214)         0.6003            0.04422      0.2      .10964           .11291           -0.022      u        

Thallium-208                        0.2321            0.02624               .05685           .058758          -0.0069     u        

Thorium-232 (By Actinium-228)       0.7023            0.07131      0.9      .13568           .14488           0.021       u        

Thorium-234                         1.677             1.212                 1.5782           1.5862           0.37        u        

Uranium-235                         0.06562           0.1663       0.18     .046693          .046862          0.051       u        

u=use  

Page 1 of 1                                                                                                           1523256769009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-24          
Sample Description: 245758-016, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:12           Live Time: 2700   sec

Acquisition Time: 6/27/2013 15:34:45        Real Time: 2706   sec
Analysis Time: 6/27/2013 16:19           Dead Time: 0.23   %

Analysis Quantity: 3.279E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      7.023E-01      1.357E-01      1.449E-01      7.131E-02
Am-241    #AB    7.933E-02      1.728E-01      1.729E-01      1.375E-01
Bi-212    #      6.510E-01      3.801E-01      3.816E-01      2.409E-01
Bi-214           6.003E-01      1.096E-01      1.129E-01      4.422E-02
Co-60     #AB    2.327E-03      2.276E-02      2.276E-02      1.835E-02
Cs-137    #AB    0.000E+00      8.159E-03      8.159E-03      2.924E-02
Eu-152    #AB   -3.649E-04      6.442E-02      6.442E-02      5.304E-02
Eu-154    #AB    1.477E-02      7.147E-02      7.147E-02      1.560E-01
K-40      #      1.068E+01      1.071E+00      1.197E+00      2.930E-01
Pa-234    #AB   -1.106E-02      4.383E-02      4.391E-02      9.959E-02
Pb-212           6.445E-01      9.185E-02      1.030E-01      4.480E-02
Pb-214           6.462E-01      1.109E-01      1.150E-01      4.739E-02
Ra-226    #      1.246E+00      7.144E-01      7.180E-01      4.674E-01
Th-234    #      1.677E+00      1.578E+00      1.586E+00      1.212E+00
Tl-208           2.321E-01      5.685E-02      5.876E-02      2.624E-02
U-235     #AB    6.562E-02      4.669E-02      4.686E-02      1.663E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.724E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 16:19:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_009.An1               

Sample description                                             
245758-016, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_009.An1

Acquisition information
Start time:                 6/27/2013 15:34:45
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2791E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2791E+02) = 

8.2422E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 16:19:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1516

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.84       13. 108.93   0.84  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.15       34.  47.06   0.85  1.671E-02    63.30   3.750  1.677E+00 Th234 

63.30   3.750  1.677E+00 Th234 
74.39       64.  30.89   0.86  2.569E-02
77.09      161.  12.48   0.86  2.764E-02
90.34       15. 106.77   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  2.848E-01 Th234 
93.35   4.100  2.513E-01 Ac228 
93.35   5.760  2.126E-01 U235  

92.98       41.  43.90   0.88  3.718E-02    93.35   4.100  8.214E-01 Ac228 
93.35   5.760    PBC<MDA U235  

92.98       43.  43.90   0.88  3.718E-02    93.35   4.100  8.214E-01 Ac228 
93.35   5.760  6.184E-01 U235  

143.70        6. 276.19   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  3.692E-02 U235  

185.88       51.  35.58   0.98  4.662E-02   185.72  57.000  5.810E-02 U235  
186.21   3.555  9.323E-01 Ra226 
185.72  57.000  5.810E-02 U235  

185.94       68.  28.66   0.61  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.246E+00 Ra226 

205.70       16.  99.77   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.135E-01 U235  

238.59      387.   7.13   0.94  4.203E-02   238.63  43.600  6.445E-01 Pb212 
241.79       63.  30.75   0.33  4.172E-02   242.00   7.268  6.303E-01 Pb214 
277.42       30.  39.52   1.07  3.864E-02   277.37   6.600  3.581E-01 Tl208 
295.25      162.  11.01   1.22  3.721E-02   295.22  18.414  7.107E-01 Pb214 
300.43       45.  31.03   0.85  3.683E-02   300.09   3.180  1.173E+00 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 16:19:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.35       99.  15.70   1.05  3.411E-02   338.32  11.400  7.595E-01 Ac228 

338.32  11.400  7.595E-01 Ac228 
352.03      244.   8.39   1.09  3.324E-02   351.93  35.600  6.161E-01 Pb214 
570.08        2. 397.81   1.34  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.07      157.  11.91   1.18  2.358E-02   583.19  85.000  2.321E-01 Tl208 
609.36      205.   8.83   1.53  2.287E-02   609.31  45.490  5.813E-01 Bi214 
727.59       29.  29.20   1.46  2.025E-02   727.33   6.650  6.510E-01 Bi212 
860.90       34.  26.44   0.43  1.803E-02   860.53  12.400  4.643E-01 Tl208 
911.38      103.  10.96   1.59  1.732E-02   911.20  26.200  6.928E-01 Ac228 

911.20  26.200  6.928E-01 Ac228 
968.95       47.  19.82   1.63  1.658E-02   968.96  15.900  5.409E-01 Ac228 

968.96  15.900  5.409E-01 Ac228 
1004.51        2. 343.21   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1120.11       48.  20.89   0.96  1.494E-02  1120.29  14.910  6.580E-01 Bi214 
1274.34        2. 241.90   1.79  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1332.06        1. 488.95   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.86      470.   4.80   1.62  1.219E-02  1460.82  10.550  1.068E+01 K40   
1764.73       26.  21.11   1.95  1.039E-02  1764.49  15.310  4.936E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.90    74.47       156.        71. 2.763E+03   57.33   0.796  -        
308.69    77.17       166.       154. 5.554E+03   31.10   0.953  -        

1352.57   338.35       144.         5. 1.324E+02  758.66   1.045 AC-228   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.46    59.84        87.        13.     0.005   217.87   0.842s
Th-234    252.68    63.15       114.        34.     0.013    94.11   0.846 
Th-234    361.31    90.34       119.        15.     0.006   213.54   0.878s
Ac-228    373.36    93.35       162.        41.     0.015    87.80   0.879D
U-235     373.36    93.35       160.        43.     0.016    87.80   0.879D
Eu-154    493.07   123.31       143.        -3.    -0.001  1135.37   0.911s
Pa-234    526.06   131.56       145.        -9.    -0.003   396.26   0.920s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     574.58   143.70       151.         6.     0.002   552.37   0.933s
U-235     654.27   163.64       155.        -2.    -0.001  1563.60   0.954s
U-235     743.14   185.88       137.        51.     0.019    71.16   0.977s
Ra-226    743.39   185.94       118.        68.     0.025    57.33   0.608s
U-235     822.36   205.70       116.        16.     0.006   199.54   0.997s
Pb-212    953.80   238.59       133.       387.     0.143    14.25   0.943s
Pb-214    966.60   241.79       118.        63.     0.023    61.49   0.329s
Tl-208   1109.03   277.42        61.        30.     0.011    79.03   1.070s
Pb-214   1180.29   295.25        54.       160.     0.059    22.02   1.223s
Pb-212   1200.99   300.43        50.        45.     0.017    62.06   0.845 
Ac-228   1352.94   338.44        58.        92.     0.034    30.49   1.129s
Pb-214   1407.25   352.03        62.       239.     0.088    16.78   1.091 
Pa-234   2279.03   570.08        32.         2.     0.001   795.61   1.335s
Tl-208   2330.99   583.07        55.       152.     0.056    23.83   1.176 
Bi-214   2436.10   609.36        42.       198.     0.073    17.66   1.527 
Bi-212   2908.94   727.59        21.        29.     0.011    58.40   1.460s
Tl-208   3442.14   860.90        13.        34.     0.013    52.88   0.430s
Pa-234   3532.25   883.43        23.        -1.     0.000  1395.10   1.570s
Ac-228   3644.07   911.38        21.       103.     0.038    21.92   1.589 
Ac-228   3874.39   968.95        26.        47.     0.017    39.63   1.626s
Eu-154   3983.20   996.15        24.        -5.    -0.002   315.98   1.642s
Eu-154   4016.67  1004.51        26.         2.     0.001   686.42   1.647s
Eu-152   4447.54  1112.19        27.        -1.     0.000  1673.48   1.709s
Bi-214   4479.20  1120.11        15.        48.     0.018    41.77   0.962s
Co-60    4691.64  1173.19        25.        -1.     0.000  1774.00   1.741s
Eu-154   5096.43  1274.34        16.         2.     0.001   483.80   1.790s
Co-60    5327.47  1332.06        11.         1.     0.000   977.90   1.816s
Eu-152   5623.42  1405.99        16.        -4.    -0.001   334.80   1.847s
K-40     5843.06  1460.86        28.       450.     0.167     9.59   1.620s
Bi-214   7059.82  1764.73         2.        26.     0.010    42.21   1.951s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0231E-01                                      5.12E+12             
911.20 6.928E-01  (P 7.131E-02 1.10E+01 2.62E+01 G  
968.96 5.409E-01 - P 1.387E-01 1.98E+01 1.59E+01 G  
338.32 7.241E-01 @(P 1.388E-01 1.52E+01 1.14E+01 G  

Energy duplication    
93.35 8.214E-01 & P 5.939E-01 4.39E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 16:19:57
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.9327E-02                                      1.58E+05             
59.54 7.933E-02 &(  1.375E-01 1.09E+02 3.59E+01 G  

Bi-212   N   6.5095E-01                                      5.12E+12             
727.33 6.510E-01 ?(  2.409E-01 2.92E+01 6.65E+00 G  
785.37-3.671E-02 &   1.865E+00 3.09E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.831E+00 1.00E+03 1.51E+00 G  

Bi-214   N   6.0026E-01                                      5.84E+05             
609.31 5.813E-01  (P 4.422E-02 8.83E+00 4.55E+01 G  

1120.29 6.580E-01  (  1.237E-01 2.09E+01 1.49E+01 G  
1764.49 4.936E-01 -   6.130E-02 2.11E+01 1.53E+01 G  

Co-60    T   2.3272E-03                                      1.93E+03             
1332.49 2.327E-03 ?(  1.835E-02 4.89E+02 1.00E+02 G  
1173.23-1.713E-03 +   2.484E-02 8.87E+02 9.98E+01 G  

Eu-152   I  -3.6488E-04                                      4.94E+03             
344.28-3.649E-04 %(  5.304E-02 8.83E+03 2.66E+01 G  
121.78 3.030E-03 %   6.961E-02 1.40E+03 2.84E+01 G  
778.90 6.772E-03 &   1.284E-01 1.16E+03 1.30E+01 G  
964.08-8.550E-03 %   2.415E-01 1.72E+03 1.45E+01 G  

1112.08-1.357E-02 +   1.856E-01 8.37E+02 1.34E+01 G  
1408.01-4.190E-02 +   1.096E-01 1.67E+02 2.09E+01 G  

Eu-154   I   1.4773E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.560E-01 1.00E+03 1.22E+01 G  
123.07-4.937E-03 &   4.594E-02 5.68E+02 4.04E+01 G  

1274.43 1.568E-02 ?(  6.025E-02 2.42E+02 3.49E+01 G  
723.30 0.000E+00 -   1.932E-01 1.00E+03 2.00E+01 G  

1004.72 2.306E-02 ?(  1.278E-01 3.43E+02 1.79E+01 G  
996.25-8.302E-02 +   2.065E-01 1.58E+02 1.05E+01 G  

K-40     N   1.0681E+01                                      4.57E+11             
1460.82 1.068E+01 @(P 2.930E-01 4.80E+00 1.06E+01 G  

Pa-234   N  -1.1060E-02                                      1.63E+12             
131.30-3.096E-02 &(  9.959E-02 1.98E+02 1.82E+01 G  
569.50 2.789E-02 ?(  1.799E-01 3.98E+02 9.30E+00 G  
946.00 3.791E-03 &   1.565E-01 2.51E+03 1.35E+01 G  
880.52-5.747E-03 %   1.786E-01 1.89E+03 1.05E+01 G  
883.24-1.761E-02 +   2.003E-01 6.98E+02 9.70E+00 G  

Pb-212   N   6.4446E-01                                      5.12E+12             
238.63 6.445E-01 @(  4.480E-02 7.13E+00 4.36E+01 G  
300.09 1.173E+00 +   4.294E-01 3.10E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.4619E-01                                      5.84E+05             
351.93 6.161E-01  (P 4.739E-02 8.39E+00 3.56E+01 G  
295.22 7.107E-01 @(P 7.663E-02 1.10E+01 1.84E+01 G  
242.00 6.303E-01  (  2.553E-01 3.07E+01 7.27E+00 G  

Ra-226   N   1.2462E+00                                      5.84E+05             
186.21 1.246E+00  (  4.674E-01 2.87E+01 3.56E+00 G  

Th-234   N   1.6769E+00                                      1.63E+12             
63.30 1.677E+00  (  1.212E+00 4.71E+01 3.75E+00 G  
92.59 2.848E-01 -   4.860E-01 1.07E+02 4.34E+00 G  

Tl-208   N   2.3212E-01                                      5.12E+12             
583.19 2.321E-01  (P 2.624E-02 1.19E+01 8.50E+01 G  
277.37 3.581E-01 + P 2.178E-01 3.95E+01 6.60E+00 G  
860.53 4.643E-01 +   1.147E-01 2.64E+01 1.24E+01 G  

U-235    N   6.5616E-02                                      2.57E+11             
143.77 3.692E-02 ?(  1.663E-01 2.76E+02 1.09E+01 G  
205.32 2.135E-01 ?(  3.396E-01 9.98E+01 5.02E+00 G  
163.36-2.836E-02 +   3.639E-01 7.82E+02 5.08E+00 G  
185.72 5.810E-02 *(  3.129E-02 3.56E+01 5.70E+01 G  

Energy duplication    
93.35 6.184E-01 &   4.197E-01 4.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.15       114.        34.     0.013    94.11   1.677E+00   
Th-234      90.34       119.        15.     0.006   213.54   2.848E-01   
Ac-228      93.35       162.        41.     0.015    87.80   8.214E-01  P
U-235       93.35       160.        43.     0.016    87.80   6.184E-01   
Eu-154     123.31       143.        -3.    -0.001  1135.37  -4.937E-03   
Pa-234     131.56       145.        -9.    -0.003   396.26  -3.096E-02   
U-235      143.70       151.         6.     0.002   552.37   3.692E-02   
U-235      163.64       155.        -2.    -0.001  1563.60  -2.836E-02   
U-235      185.88       137.        51.     0.019    71.16   5.810E-02   
U-235      205.70       116.        16.     0.006   199.54   2.135E-01   
Ac-228     338.44        58.        92.     0.034    30.49   7.241E-01  P
Pa-234     570.08        32.         2.     0.001   795.61   2.789E-02   
Pa-234     883.43        23.        -1.     0.000  1395.10  -1.761E-02   
Ac-228     911.38        21.       103.     0.038    21.92   6.928E-01  P
Ac-228     968.95        26.        47.     0.017    39.63   5.409E-01  P
Eu-154     996.15        24.        -5.    -0.002   315.98  -8.302E-02   
Eu-154    1004.51        26.         2.     0.001   686.42   2.306E-02   
Eu-152    1112.19        27.        -1.     0.000  1673.48  -1.357E-02   
Co-60     1173.19        25.        -1.     0.000  1774.00  -1.713E-03   
Eu-154    1274.34        16.         2.     0.001   483.80   1.568E-02   
Co-60     1332.06        11.         1.     0.000   977.90   2.327E-03   
Eu-152    1405.99        16.        -4.    -0.001   334.80  -4.190E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     7.0231E-01    7.0231E-01   1.3568E-01    1.4488E-01  7.131E-02
Am-241 #A    7.9314E-02    7.9327E-02   1.7283E-01    1.7293E-01  1.375E-01
Bi-212 #     6.5095E-01    6.5095E-01   3.8013E-01    3.8159E-01  2.409E-01
Bi-214       6.0023E-01    6.0026E-01   1.0964E-01    1.1291E-01  4.422E-02
Co-60  #A    2.2979E-03    2.3272E-03   2.2758E-02    2.2758E-02  1.835E-02
Cs-137 #A    0.0000E+00    0.0000E+00   8.1585E-03    8.1585E-03  2.924E-02
Eu-152 #A   -3.6308E-04   -3.6488E-04   6.4420E-02    6.4420E-02  5.304E-02
Eu-154 #A    1.4658E-02    1.4773E-02   7.1471E-02    7.1475E-02  1.560E-01
K-40   #     1.0681E+01    1.0681E+01   1.0706E+00    1.1972E+00  2.930E-01
Pa-234 #A   -1.1060E-02   -1.1060E-02   4.3827E-02    4.3913E-02  9.959E-02
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Pb-212       6.4446E-01    6.4446E-01   9.1850E-02    1.0301E-01  4.480E-02
Pb-214       6.4616E-01    6.4619E-01   1.1091E-01    1.1495E-01  4.739E-02
Ra-226 #     1.2462E+00    1.2462E+00   7.1442E-01    7.1796E-01  4.674E-01
Th-234 #     1.6769E+00    1.6769E+00   1.5782E+00    1.5862E+00  1.212E+00
Tl-208       2.3212E-01    2.3212E-01   5.6850E-02    5.8758E-02  2.624E-02
U-235  #A    6.5616E-02    6.5616E-02   4.6693E-02    4.6862E-02  1.663E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     1.470E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.4 keV) 1.4701317E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-25                Received:        05/23/13                      
Lab ID:          245758-017                    Prepared:        05/28/13 16:05                
Matrix:          Soil                          Analyzed:        06/27/13 14:32                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.01 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:11                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.1128 U         0.1742         0.1370            0.9    
Bismuth-212                          1.124            0.5314         0.2779                   
Bismuth-214                          0.5527           0.09101        0.03370                  
Cesium-137                           0.005171 U       0.02489        0.01993           0.07   
Cobalt-60                           -0.0006273 U      0.001282       0.02579           0.03   
Europium-152                         0.08776          0.05675        0.06178           0.1    
Europium-154                         0.01150 U        0.03872        0.1541            0.2    
Lead-212                             0.6898           0.08689        0.03961                  
Lead-214                             0.6205           0.09369        0.03796                  
Potassium-40                        10.04             1.006          0.2463                   
Protactinium-234                     0.02672 U        0.07640        0.09834                  
Radium-226 (By Bismuth-214)          0.5527           0.09101        0.03370           0.2    
Thallium-208                         0.3019           0.05086        0.01741                  
Thorium-232 (By Actinium-228)        0.7605           0.1215         0.05558           0.9    
Thorium-234                          1.071 U          1.602          1.268                    
Uranium-235                          0.06095 U        0.04108        0.1582            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245758-017                   Client ID : 12-PE-E0820-25        

Seqnum : 1533256786007.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130627_007                                Batch         : 198917                       Time      : 27-JUN-2013 14:32     

Cal    : 27-JUN-2013 07:58:12,05-MAR-2013 18:53:13     Caldate       : 27-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329.01 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1128            0.1370       0.9      .17418           .17437           -0.0061     u        

Bismuth-212                         1.124             0.2779                .53142           .53452           0.069       u        

Bismuth-214                         0.5527            0.03370               .091011          .094341          -0.022      u        

Cesium-137                          0.005171          0.01993      0.07     .024887          .024888          0.0067      u        

Cobalt-60                           -0.0006273        0.02579      0.03     .0012821         .0012824         0           u        

Europium-152                        0.08776           0.06178      0.1      .056752          .056909          0.016       u        

Europium-154                        0.01150           0.1541       0.2      .03872           .038724          0.0031      u        

Lead-212                            0.6898            0.03961               .086893          .10021           0.018       u        

Lead-214                            0.6205            0.03796               .093694          .098085          0.0059      u        

Potassium-40                        10.04             0.2463                1.0061           1.125            -0.27       u        

Protactinium-234                    0.02672           0.09834               .076399          .076687          0.017       u        

Radium-226 (By Bismuth-214)         0.5527            0.03370      0.2      .091011          .094341          -0.022      u        

Thallium-208                        0.3019            0.01741               .050864          .054408          -0.0069     u        

Thorium-232 (By Actinium-228)       0.7605            0.05558      0.9      .12154           .1334            0.021       u        

Thorium-234                         1.071             1.268                 1.6019           1.6051           0.37        u        

Uranium-235                         0.06095           0.1582       0.18     .04108           .041246          0.051       u        

u=use  

Page 1 of 1                                                                                                           1533256786007.1

254 of 557



Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-25          
Sample Description: 245758-017, 198917 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130627_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:11           Live Time: 2700   sec

Acquisition Time: 6/27/2013 14:32:00        Real Time: 2706   sec
Analysis Time: 6/27/2013 15:17           Dead Time: 0.21   %

Analysis Quantity: 3.290E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.605E-01      1.215E-01      1.334E-01      5.558E-02
Am-241    #AB    1.128E-01      1.742E-01      1.744E-01      1.370E-01
Bi-212           1.124E+00      5.314E-01      5.345E-01      2.779E-01
Bi-214           5.527E-01      9.101E-02      9.434E-02      3.370E-02
Co-60     #AB   -6.273E-04      1.282E-03      1.282E-03      2.579E-02
Cs-137    #AB    5.171E-03      2.489E-02      2.489E-02      1.993E-02
Eu-152    #      8.776E-02      5.675E-02      5.691E-02      6.178E-02
Eu-154    #AB    1.150E-02      3.872E-02      3.872E-02      1.541E-01
K-40             1.004E+01      1.006E+00      1.125E+00      2.463E-01
Pa-234    #AB    2.672E-02      7.640E-02      7.669E-02      9.834E-02
Pb-212           6.898E-01      8.689E-02      1.002E-01      3.961E-02
Pb-214           6.205E-01      9.369E-02      9.808E-02      3.796E-02
Ra-226           1.503E+00      6.216E-01      6.275E-01      3.981E-01
Th-234     AB    1.071E+00      1.602E+00      1.605E+00      1.268E+00
Tl-208           3.019E-01      5.086E-02      5.441E-02      1.741E-02
U-235     #AB    6.095E-02      4.108E-02      4.125E-02      1.582E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.696E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:17:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_007.An1               

Sample description                                             
245758-017, 198917                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627_007.An1

Acquisition information
Start time:                 6/27/2013 14:32:00
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2901E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2901E+02) = 

8.2147E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0847

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.96       19.  77.24   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.49       23.  74.78   0.82  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.67       97.  19.01   0.83  2.747E-02
76.99      161.  12.72   0.83  2.924E-02
92.45       14. 110.70   0.84  3.899E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.945E-01 U235  
93.01       46.  39.41   0.84  3.937E-02    93.35   4.100  8.053E-01 Ac228 

93.35   5.760  6.126E-01 U235  
93.21       28.  55.13   0.84  3.937E-02    93.35   4.100  5.222E-01 Ac228 

93.35   5.760    PBC<MDA U235  
122.74        9. 168.34   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.74        3. 584.20   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.70       11. 163.82   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.964E-02 U235  
162.82        9. 162.09   0.90  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.106E-01 U235  
185.95       52.  33.70   0.92  4.855E-02   185.72  57.000  5.678E-02 U235  

186.21   3.555  9.111E-01 Ra226 
185.72  57.000  5.678E-02 U235  

186.19       85.  20.68   0.34  4.851E-02   186.21   3.555  1.503E+00 Ra226 
238.69      425.   5.84   0.97  4.348E-02   238.63  43.600  6.819E-01 Pb212 
241.94       79.  19.84   0.97  4.316E-02   242.00   7.268  7.518E-01 Pb214 
277.35       29.  44.06   0.74  3.983E-02   277.37   6.600  3.393E-01 Tl208 
295.30      139.  13.19   0.92  3.829E-02   295.22  18.414  5.798E-01 Pb214 
300.17       45.  30.68   0.77  3.789E-02   300.09   3.180  1.136E+00 Pb212 
338.29       94.  15.69   1.05  3.500E-02   338.32  11.400  7.170E-01 Ac228 
351.88      262.   7.36   1.30  3.408E-02   351.93  35.600  6.416E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
361.48        7.  95.49   0.32  3.346E-02
583.36      207.   8.18   1.22  2.394E-02   583.19  85.000  3.020E-01 Tl208 
609.33      197.   7.85   1.54  2.322E-02   609.31  45.490  5.669E-01 Bi214 
661.28        3. 240.65   1.34  2.192E-02   661.66  84.990    PBC<MDA Cs137 
726.91       50.  23.64   1.11  2.051E-02   727.33   6.650  1.124E+00 Bi212 
779.24        1. 642.46   1.44  1.955E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.460E-02 Eu152 
785.68        3. 224.82   1.44  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.42       11.  67.44   1.50  1.823E-02   860.53  12.400  1.451E-01 Tl208 
880.13        1. 745.03   1.52  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.11      109.  10.46   1.23  1.750E-02   911.20  26.200  7.237E-01 Ac228 
946.00        4. 142.99   1.58  1.704E-02   946.00  13.500    PBC<MDA Pa234 
964.18       27.  32.33   1.59  1.681E-02   964.08  14.500  3.402E-01 Eu152 

964.08  14.500  3.402E-01 Eu152 
969.11       75.  13.86   1.11  1.675E-02   968.96  15.900  8.521E-01 Ac228 
996.65        2. 434.50   1.62  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1112.99        2. 362.71   1.71  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.610E-02 Eu152 

1120.38       38.  20.96   1.72  1.507E-02  1120.29  14.910  5.093E-01 Bi214 
1172.32        5. 149.57   1.76  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1275.13        1. 367.75   1.84  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.22        9.  57.23   1.95  1.266E-02  1408.01  20.850  1.081E-01 Eu152 

1408.01  20.850  1.081E-01 Eu152 
1460.86      445.   4.82   1.60  1.229E-02  1460.82  10.550  1.004E+01 K40   
1764.52       48.  14.00   0.89  1.048E-02  1764.49  15.310  9.185E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.69       147.        68. 2.475E+03   55.96   0.541  -      s 
308.28    77.01       173.       142. 4.861E+03   32.70   0.803  -        

1445.47   361.48        18.         7. 1.973E+02  190.98   0.320  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.13    58.96        99.        19.     0.007   154.48   0.812 
Th-234    254.23    63.49       142.        23.     0.009   149.56   0.815s
Th-234    370.53    92.59       122.        14.     0.005   221.40   0.841D
Ac-228    373.58    93.35       130.        28.     0.010   110.25   0.842D
U-235     373.58    93.35       139.        46.     0.017    78.83   0.842D
Eu-154    491.06   122.74       114.         9.     0.003   336.69   0.869s
Pa-234    527.01   131.74       157.         3.     0.001  1168.40   0.876s
U-235     574.82   143.70       151.        11.     0.004   327.65   0.887s
U-235     651.26   162.82       108.         9.     0.003   324.19   0.904s
U-235     743.73   185.95       126.        52.     0.019    67.40   0.924s
Ra-226    744.70   186.19        94.        85.     0.032    41.35   0.337s
U-235     820.18   205.07       108.        -4.    -0.001   739.02   0.941s
Pb-212    954.35   238.64       112.       430.     0.159    12.60   1.039 
Pb-214    967.34   241.89        86.        77.     0.028    42.08   0.681s
Tl-208   1109.10   277.35        65.        29.     0.011    88.12   0.736s
Pb-214   1180.88   295.30        75.       134.     0.050    26.39   0.916 
Pb-212   1200.33   300.17        56.        45.     0.017    61.36   0.767s
Ac-228   1352.74   338.29        49.        94.     0.035    31.37   1.054s
Pb-214   1407.06   351.88        42.       256.     0.095    14.73   1.296s
Tl-208   2332.50   583.32        25.       200.     0.074    16.46   1.221s
Bi-214   2436.52   609.33        25.       197.     0.073    15.70   1.542 
Cs-137   2644.28   661.28        27.         3.     0.001   481.30   1.337s
Eu-154   2896.04   724.23        69.       -12.    -0.005   199.48   1.389s
Bi-212   2906.76   726.91        29.        50.     0.019    47.27   1.106 
Eu-152   3116.09   779.24        30.         1.     0.000  1284.92   1.436s
Bi-212   3141.83   785.68        22.         3.     0.001   449.64   1.441s
Tl-208   3444.83   861.42        21.        11.     0.004   134.88   1.504s
Eu-154   3491.58   873.11        22.        -1.     0.000  1971.75   1.515s
Pa-234   3519.64   880.13        18.         1.     0.000  1490.05   1.521s
Pa-234   3526.43   881.83        15.        -1.     0.000   853.44   1.523s
Ac-228   3643.60   911.11        13.       109.     0.040    20.91   1.232 
Pa-234   3783.17   946.00        18.         4.     0.002   285.97   1.575s
Eu-152   3855.88   964.18        25.        27.     0.010    64.67   1.590s
Ac-228   3875.61   969.11        11.        75.     0.028    27.73   1.112s
Eu-154   3985.81   996.65        29.         2.     0.001   869.00   1.617s
Eu-154   4010.01  1002.70        28.        -6.    -0.002   282.89   1.624s
Eu-152   4451.27  1112.99        19.         2.     0.001   725.41   1.712s
Bi-214   4480.82  1120.38        17.        38.     0.014    41.92   1.719s
Co-60    4688.65  1172.32        26.         5.     0.002   299.14   1.762s
Eu-154   5100.09  1275.13        14.         1.     0.001   735.49   1.844s
Co-60    5324.83  1331.29        23.        -5.    -0.002   278.55   1.890s
Eu-152   5632.75  1408.22        10.         9.     0.003   114.46   1.951s
K-40     5843.42  1460.86        20.       428.     0.158     9.64   1.603 
Bi-214   7059.06  1764.52         3.        48.     0.018    28.01   0.895s
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:17:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_007.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6045E-01                                      5.12E+12             
911.20 7.237E-01  (P 5.558E-02 1.05E+01 2.62E+01 G  
968.96 8.521E-01  (P 8.992E-02 1.39E+01 1.59E+01 G  
338.32 7.170E-01 *(P 1.243E-01 1.57E+01 1.14E+01 G  

Energy duplication    
93.35 5.222E-01 - P 5.013E-01 5.51E+01 4.10E+00 XA 

Am-241   I   1.1275E-01                                      1.58E+05             
59.54 1.128E-01  (  1.370E-01 7.72E+01 3.59E+01 G  

Bi-212   N   1.1241E+00                                      5.12E+12             
727.33 1.124E+00  (  2.779E-01 2.36E+01 6.65E+00 G  
785.37 4.317E-01 &   1.546E+00 2.25E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.614E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.5265E-01                                      5.84E+05             
609.31 5.669E-01  (P 3.370E-02 7.85E+00 4.55E+01 G  

1120.29 5.093E-01 ?(P 1.288E-01 2.10E+01 1.49E+01 G  
1764.49 9.185E-01 + P 7.072E-02 1.40E+01 1.53E+01 G  

Co-60    T  -6.2732E-04                                      1.93E+03             
1332.49-1.186E-02 ?(  2.579E-02 1.39E+02 1.00E+02 G  
1173.23 1.062E-02 &(  2.497E-02 1.50E+02 9.98E+01 G  

Cs-137   I   5.1707E-03                                      1.10E+04             
661.66 5.171E-03 ?(  1.993E-02 2.41E+02 8.50E+01 G  

Eu-152   I   8.7761E-02                                      4.94E+03             
344.28 9.350E-04 %(  6.178E-02 4.02E+03 2.66E+01 G  
121.78 2.284E-04 &   5.106E-02 1.36E+04 2.84E+01 G  
778.90 1.460E-02 ?(  1.530E-01 6.42E+02 1.30E+01 G  
964.08 3.402E-01 *(  1.458E-01 3.23E+01 1.45E+01 G  

1112.08 2.610E-02 ?(  1.525E-01 3.63E+02 1.34E+01 G  
1408.01 1.081E-01 ?(  8.362E-02 5.72E+01 2.09E+01 G  

Eu-154   I   1.1500E-02                                      3.14E+03             
873.18-9.558E-03 ?(  1.541E-01 9.86E+02 1.22E+01 G  
123.07 1.427E-02 &(  3.881E-02 1.68E+02 4.04E+01 G  

1274.43 9.611E-03 ?(  5.677E-02 3.68E+02 3.49E+01 G  
723.30-9.146E-02 +   1.440E-01 9.97E+01 2.00E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:17:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-5.853E-02 &   1.301E-01 1.41E+02 1.79E+01 G  
996.25 3.153E-02 ?(  2.223E-01 4.34E+02 1.05E+01 G  

K-40     N   1.0036E+01                                      4.57E+11             
1460.82 1.004E+01  (P 2.463E-01 4.82E+00 1.06E+01 G  

Pa-234   N   2.6715E-02                                      1.63E+12             
131.30 1.027E-02  (  9.834E-02 5.84E+02 1.82E+01 G  
569.50 8.635E-03 %   1.832E-01 1.29E+03 9.30E+00 G  
946.00 5.948E-02 ?(  1.323E-01 1.43E+02 1.35E+01 G  
880.52 1.309E-02 ?(  1.589E-01 7.45E+02 1.05E+01 G  
883.24-2.262E-02 +   1.556E-01 4.27E+02 9.70E+00 G  

Pb-212   N   6.8984E-01                                      5.12E+12             
238.63 6.898E-01  (  3.961E-02 6.30E+00 4.36E+01 G  
300.09 1.136E+00 +   4.402E-01 3.07E+01 3.18E+00 G  

Pb-214   N   6.2051E-01                                      5.84E+05             
351.93 6.416E-01  (P 3.796E-02 7.36E+00 3.56E+01 G  
295.22 5.798E-01  (P 8.686E-02 1.32E+01 1.84E+01 G  
242.00 7.451E-01 + P 2.099E-01 2.10E+01 7.27E+00 G  

Ra-226   N   1.5032E+00                                      5.84E+05             
186.21 1.503E+00  (  3.981E-01 2.07E+01 3.56E+00 G  

Th-234   N   1.0711E+00                                      1.63E+12             
63.30 1.071E+00 ?(  1.268E+00 7.48E+01 3.75E+00 G  
92.59 2.605E-01 -   4.615E-01 1.11E+02 4.34E+00 G  

Tl-208   N   3.0192E-01                                      5.12E+12             
583.19 2.990E-01 *(P 1.741E-02 8.23E+00 8.50E+01 G  
277.37 3.393E-01  (P 2.169E-01 4.41E+01 6.60E+00 G  
860.53 1.451E-01 -   1.439E-01 6.74E+01 1.24E+01 G  

U-235    N   6.0949E-02                                      2.57E+11             
143.77 5.964E-02 ?(  1.582E-01 1.64E+02 1.09E+01 G  
205.32-5.197E-02 &   3.135E-01 3.70E+02 5.02E+00 G  
163.36 1.106E-01 ?(  2.892E-01 1.62E+02 5.08E+00 G  
185.72 5.678E-02  (  2.871E-02 3.37E+01 5.70E+01 G  

Energy duplication    
93.35 6.126E-01     3.687E-01 3.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:17:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_007.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.96        99.        19.     0.007   154.48   1.128E-01   
U-235       93.35       139.        46.     0.017    78.83   6.126E-01   
Eu-154     122.74       114.         9.     0.003   336.69   1.427E-02   
Pa-234     131.74       157.         3.     0.001  1168.40   1.027E-02   
U-235      143.70       151.        11.     0.004   327.65   5.964E-02   
U-235      162.82       108.         9.     0.003   324.19   1.106E-01   
U-235      185.95       126.        52.     0.019    67.40   5.678E-02   
U-235      205.07       108.        -4.    -0.001   739.02  -5.197E-02   
Eu-154     724.23        69.       -12.    -0.005   199.48  -9.146E-02   
Eu-152     779.24        30.         1.     0.000  1284.92   1.460E-02   
Eu-154     873.11        22.        -1.     0.000  1971.75  -9.558E-03   
Pa-234     880.13        18.         1.     0.000  1490.05   1.309E-02   
Pa-234     881.83        15.        -1.     0.000   853.44  -2.262E-02   
Pa-234     946.00        18.         4.     0.002   285.97   5.948E-02   
Eu-152     964.18        25.        27.     0.010    64.67   3.402E-01   
Eu-154     996.65        29.         2.     0.001   869.00   3.153E-02   
Eu-154    1002.70        28.        -6.    -0.002   282.89  -5.853E-02   
Eu-152    1112.99        19.         2.     0.001   725.41   2.610E-02   
Co-60     1172.32        26.         5.     0.002   299.14   1.062E-02   
Eu-154    1275.13        14.         1.     0.001   735.49   9.611E-03   
Co-60     1331.29        23.        -5.    -0.002   278.55  -1.186E-02   
Eu-152    1408.22        10.         9.     0.003   114.46   1.081E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:17:13
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6045E-01    7.6045E-01   1.2154E-01    1.3340E-01  5.558E-02
Am-241 #A    1.1273E-01    1.1275E-01   1.7418E-01    1.7437E-01  1.370E-01
Bi-212       1.1241E+00    1.1241E+00   5.3142E-01    5.3452E-01  2.779E-01
Bi-214       5.5263E-01    5.5265E-01   9.1011E-02    9.4341E-02  3.370E-02
Co-60  #A   -6.1942E-04   -6.2732E-04   1.2821E-03    1.2824E-03  2.579E-02
Cs-137 #A    5.1592E-03    5.1707E-03   2.4887E-02    2.4888E-02  1.993E-02
Eu-152 #C    8.7329E-02    8.7761E-02   5.6752E-02    5.6909E-02  6.178E-02
Eu-154 #A    1.1411E-02    1.1500E-02   3.8720E-02    3.8724E-02  1.541E-01
K-40         1.0036E+01    1.0036E+01   1.0061E+00    1.1250E+00  2.463E-01
Pa-234 #A    2.6715E-02    2.6715E-02   7.6399E-02    7.6687E-02  9.834E-02
Pb-212       6.8984E-01    6.8984E-01   8.6893E-02    1.0021E-01  3.961E-02
Pb-214       6.2048E-01    6.2051E-01   9.3694E-02    9.8085E-02  3.796E-02
Ra-226       1.5031E+00    1.5032E+00   6.2160E-01    6.2750E-01  3.981E-01
Th-234  A    1.0711E+00    1.0711E+00   1.6019E+00    1.6051E+00  1.268E+00
Tl-208       3.0192E-01    3.0192E-01   5.0864E-02    5.4408E-02  1.741E-02
U-235  #A    6.0949E-02    6.0949E-02   4.1080E-02    4.1246E-02  1.582E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.5 keV)     1.559E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.5 keV) 1.5588945E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-26                Received:        05/23/13                      
Lab ID:          245758-018                    Prepared:        05/28/13 16:05                
Matrix:          Soil                          Analyzed:        06/27/13 14:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   318.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:09                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05985 U        0.1837         0.1478            0.9     
Bismuth-212                          0.6501           0.4487         0.2678                    
Bismuth-214                          0.4741           0.09265        0.03849                   
Cesium-137                          -0.005337 U       0.03067        0.02477           0.07    
Cobalt-60                            0.008447 U       0.02414        0.01843           0.03    
Europium-152                         0.03277 U        0.06028        0.05576           0.1     
Europium-154                        -0.002230 U       0.02346        0.1533            0.2     
Lead-212                             0.6703           0.08613        0.03914                   
Lead-214                             0.5498           0.09457        0.04207                   
Potassium-40                         8.543            0.9844         0.3079                    
Protactinium-234                    -0.01161 U        0.02365        0.1125                    
Radium-226 (By Bismuth-214)          0.4741           0.09265        0.03849           0.2     
Thallium-208                         0.2109           0.04664        0.01982                   
Thorium-232 (By Actinium-228)        0.7039           0.1515         0.07288           0.9     
Thorium-234                          1.208 U          1.601          1.255                     
Uranium-235                          0.05542 U        0.04683        0.1469            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245758-018                   Client ID : 12-PE-E0820-26        

Seqnum : 1523256769008.1                               Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130627_008                                Batch         : 198917                       Time      : 27-JUN-2013 14:30     

Cal    : 27-JUN-2013 07:40:24,29-APR-2013 08:26:15     Caldate       : 27-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.69 g                     Live Time : 2700 sec              

Dead Time : 0.17 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.05985          0.1478       0.9      .18368           .18373           -0.0061     u        

Bismuth-212                         0.6501            0.2678                .44872           .44995           0.069       u        

Bismuth-214                         0.4741            0.03849               .09265           .095069          -0.022      u        

Cesium-137                          -0.005337         0.02477      0.07     .030667          .030668          0.0067      u        

Cobalt-60                           0.008447          0.01843      0.03     .024137          .02414           0           u        

Europium-152                        0.03277           0.05576      0.1      .060276          .060297          0.016       u        

Europium-154                        -0.002230         0.1533       0.2      .023458          .023459          0.0031      u        

Lead-212                            0.6703            0.03914               .086127          .098842          0.018       u        

Lead-214                            0.5498            0.04207               .094566          .097998          0.0059      u        

Potassium-40                        8.543             0.3079                .98435           1.0736           -0.27       u        

Protactinium-234                    -0.01161          0.1125                .023648          .023824          0.017       u        

Radium-226 (By Bismuth-214)         0.4741            0.03849      0.2      .09265           .095069          -0.022      u        

Thallium-208                        0.2109            0.01982               .046635          .048547          -0.0069     u        

Thorium-232 (By Actinium-228)       0.7039            0.07288      0.9      .15149           .15982           0.021       u        

Thorium-234                         1.208             1.255                 1.601            1.605            0.37        u        

Uranium-235                         0.05542           0.1469       0.18     .046834          .046955          0.051       u        

u=use  

Page 1 of 1                                                                                                           1523256769008.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-26          
Sample Description: 245758-018, 198917 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130627_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:09           Live Time: 2700   sec

Acquisition Time: 6/27/2013 14:30:15        Real Time: 2705   sec
Analysis Time: 6/27/2013 15:15           Dead Time: 0.17   %

Analysis Quantity: 3.187E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.039E-01      1.515E-01      1.598E-01      7.288E-02
Am-241    #AB   -5.985E-02      1.837E-01      1.837E-01      1.478E-01
Bi-212    #      6.501E-01      4.487E-01      4.499E-01      2.678E-01
Bi-214           4.741E-01      9.265E-02      9.507E-02      3.849E-02
Co-60     #AB    8.447E-03      2.414E-02      2.414E-02      1.843E-02
Cs-137    #AB   -5.337E-03      3.067E-02      3.067E-02      2.477E-02
Eu-152    #AB    3.277E-02      6.028E-02      6.030E-02      5.576E-02
Eu-154    #AB   -2.230E-03      2.346E-02      2.346E-02      1.533E-01
K-40             8.543E+00      9.843E-01      1.074E+00      3.079E-01
Pa-234    #AB   -1.161E-02      2.365E-02      2.382E-02      1.125E-01
Pb-212           6.703E-01      8.613E-02      9.884E-02      3.914E-02
Pb-214           5.498E-01      9.457E-02      9.800E-02      4.207E-02
Ra-226           1.051E+00      6.239E-01      6.268E-01      4.184E-01
Th-234     AB    1.208E+00      1.601E+00      1.605E+00      1.255E+00
Tl-208           2.109E-01      4.664E-02      4.855E-02      1.982E-02
U-235     #AB    5.542E-02      4.683E-02      4.695E-02      1.469E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.416E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 15:15:27
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627_008.An1               

Sample description                                             
245758-018, 198917                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627_008.An1

Acquisition information
Start time:                 6/27/2013 14:30:15
Live time:               2700
Real time:               2705
Dead time:                  0.17 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1869E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1869E+02) = 

8.4807E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:09:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0566

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.46       16.  53.62   0.32  0.000E+00
63.18       24.  66.25   0.85  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.72       77.  24.33   0.86  2.584E-02
77.07      138.  14.32   0.86  2.754E-02
87.08       79.  21.10   0.87  3.384E-02
89.76       48.  31.72   0.88  3.530E-02
92.69       19.  88.31   0.88  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  2.831E-01 U235  
93.38       55.  32.53   0.88  3.718E-02    93.35   5.760  8.083E-01 U235  

93.35   4.100  1.087E+00 Ac228 
93.46       41.  38.42   0.88  3.718E-02    93.35   5.760  5.960E-01 U235  

93.35   4.100  8.373E-01 Ac228 
121.10        8. 192.13   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
143.76       12. 132.68   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.892E-02 U235  
163.27       10. 173.40   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.248E-01 U235  
185.78       39.  42.26   0.98  4.662E-02   185.72  57.000  4.664E-02 U235  

186.21   3.555  7.484E-01 Ra226 
185.72  57.000  4.664E-02 U235  

186.11       55.  29.68   0.67  4.658E-02   186.21   3.555  1.051E+00 Ra226 
238.67      391.   6.42   1.09  4.202E-02   238.63  43.600  6.703E-01 Pb212 
241.84       67.  24.84   1.77  4.172E-02   242.00   7.268  6.941E-01 Pb214 
277.95       24.  49.19   1.07  3.864E-02   277.37   6.600  2.988E-01 Tl208 
295.32      120.  16.42   1.18  3.720E-02   295.22  18.414  5.364E-01 Pb214 
300.09        2. 842.41   1.09  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.23       99.  16.77   1.04  3.412E-02   338.32  11.400  8.009E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.51        8. 119.50   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
351.94      215.   8.38   0.87  3.324E-02   351.93  35.600  5.567E-01 Pb214 
583.14      137.  10.72   0.65  2.357E-02   583.19  85.000  2.078E-01 Tl208 
609.18      164.   9.36   0.85  2.288E-02   609.31  45.490  4.741E-01 Bi214 
727.43       25.  34.51   1.46  2.025E-02   727.33   6.650  5.789E-01 Bi212 
786.10        7. 100.83   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.99       16.  44.23   1.56  1.803E-02   860.53  12.400  2.317E-01 Tl208 
880.47        4. 157.90   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.43       96.  12.46   1.14  1.732E-02   911.20  26.200  6.617E-01 Ac228 
969.29       43.  22.67   1.63  1.658E-02   968.96  15.900  5.065E-01 Ac228 
995.16        1. 838.54   1.64  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1112.47        2. 357.07   1.71  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.31       45.  17.93   0.79  1.494E-02  1120.29  14.910  6.305E-01 Bi214 
1332.92        3. 142.88   1.82  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1407.86        5.  91.97   1.85  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      350.   5.45   1.79  1.219E-02  1460.82  10.550  8.543E+00 K40   
1764.55       20.  33.25   1.95  1.039E-02  1764.49  15.310  3.911E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.06    30.46        32.        16. 0.000E+00  107.24   0.321  -      s 
298.69    74.67       157.        62. 2.388E+03   64.18   0.863  -      s 
308.10    77.02       128.       125. 4.525E+03   32.39   0.825  -        
347.70    86.93       117.        73. 2.157E+03   50.67   0.543  -      s 
358.42    89.61        92.        49. 1.377E+03   64.10   0.374  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    233.46    58.34        95.        -9.    -0.003   306.93   0.842s
Th-234    252.79    63.18       115.        24.     0.009   132.50   0.846s
Th-234    370.31    92.59       136.        19.     0.007   176.62   0.878D
U-235     373.36    93.35       133.        55.     0.020    65.07   0.879D
Ac-228    373.36    93.35       117.        41.     0.015    76.84   0.879D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    484.25   121.10       109.         8.     0.003   384.27   0.910s
Eu-154    491.21   122.84       126.        -2.    -0.001  1983.63   0.911s
Pa-234    523.86   131.01       175.       -15.    -0.005   257.36   0.920s
U-235     574.82   143.76       111.        12.     0.004   265.35   0.933s
U-235     652.79   163.27       136.        10.     0.004   346.81   0.954s
U-235     742.73   185.78       119.        39.     0.015    84.52   0.977s
Ra-226    744.07   186.11        90.        55.     0.021    59.37   0.666s
U-235     822.27   205.68       130.       -18.    -0.007   183.72   0.997s
Pb-212    954.13   238.67        96.       391.     0.145    12.85   1.091 
Pb-214    966.81   241.84        84.        67.     0.025    49.68   1.772s
Tl-208   1111.12   277.95        67.        24.     0.009    98.37   1.070s
Pb-214   1180.55   295.32        83.       117.     0.043    32.85   1.181s
Pb-212   1199.62   300.09        84.         2.     0.001  1684.81   1.092s
Ac-228   1352.09   338.23        64.        99.     0.037    33.55   1.044 
Eu-152   1377.18   344.51        46.         8.     0.003   239.01   1.135s
Pb-214   1406.87   351.94        46.       210.     0.078    16.76   0.867 
Pa-234   2278.63   569.98        45.        -3.    -0.001   690.11   1.335s
Tl-208   2331.25   583.14        29.       133.     0.049    21.43   0.649s
Bi-214   2435.38   609.18        30.       157.     0.058    18.73   0.855s
Cs-137   2645.89   661.82        38.        -3.    -0.001   574.63   1.410s
Bi-212   2908.27   727.43        24.        25.     0.009    69.02   1.460 
Bi-212   3142.93   786.10        23.         7.     0.003   201.66   1.503s
Tl-208   3442.49   860.99        18.        16.     0.006    88.47   1.555s
Eu-154   3492.49   873.49        20.        -1.     0.000  1269.72   1.564s
Pa-234   3520.42   880.47        15.         4.     0.001   315.79   1.569s
Pa-234   3537.30   884.69        29.        -7.    -0.003   217.12   1.570s
Ac-228   3644.27   911.43        20.        96.     0.035    24.93   1.140s
Pa-234   3784.21   946.41        28.        -3.    -0.001   511.17   1.611s
Ac-228   3875.76   969.29        33.        43.     0.016    45.34   1.626s
Eu-154   3979.25   995.16        15.         1.     0.000  1677.09   1.642s
Eu-152   4448.62  1112.47        22.         2.     0.001   714.14   1.709s
Bi-214   4480.01  1120.31         6.        45.     0.017    35.86   0.785s
Eu-154   5099.12  1275.01        22.        -2.    -0.001   569.20   1.790s
Co-60    5330.91  1332.92        11.         3.     0.001   285.75   1.816s
Eu-152   5630.87  1407.86         7.         5.     0.002   183.93   1.847s
K-40     5843.18  1460.89        29.       350.     0.130    10.89   1.793 
Bi-214   7059.09  1764.55        12.        20.     0.007    66.50   1.951s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.0388E-01                                      5.12E+12             
911.20 6.617E-01  (P 7.288E-02 1.25E+01 2.62E+01 G  
968.96 5.065E-01 - P 1.600E-01 2.27E+01 1.59E+01 G  
338.32 8.009E-01  (P 1.503E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 8.373E-01   P 5.201E-01 3.84E+01 4.10E+00 XA 

Am-241   I  -5.9845E-02                                      1.58E+05             
59.54-5.985E-02 &(  1.478E-01 1.53E+02 3.59E+01 G  

Bi-212   N   6.5008E-01                                      5.12E+12             
727.33 5.789E-01 ?(  2.678E-01 3.45E+01 6.65E+00 G  
785.37 1.076E+00 &(  1.663E+00 1.01E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.332E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.7408E-01                                      5.84E+05             
609.31 4.741E-01 @(P 3.849E-02 9.36E+00 4.55E+01 G  

1120.29 6.305E-01 +   8.249E-02 1.79E+01 1.49E+01 G  
1764.49 3.911E-01 -   1.579E-01 3.32E+01 1.53E+01 G  

Co-60    T   8.4466E-03                                      1.93E+03             
1332.49 8.447E-03 ?(  1.843E-02 1.43E+02 1.00E+02 G  
1173.23 1.034E-03 %   2.270E-02 1.34E+03 9.98E+01 G  

Cs-137   I  -5.3368E-03                                      1.10E+04             
661.66-5.337E-03 ?(  2.477E-02 2.87E+02 8.50E+01 G  

Eu-152   I   3.2770E-02                                      4.94E+03             
344.28 2.958E-02 ?(  5.576E-02 1.20E+02 2.66E+01 G  
121.78 1.890E-02 &(  5.879E-02 1.92E+02 2.84E+01 G  
778.90 0.000E+00 -   1.182E-01 1.00E+03 1.30E+01 G  
964.08 0.000E+00 -   3.921E-01 1.00E+03 1.45E+01 G  

1112.08 2.962E-02 ?(  1.706E-01 3.57E+02 1.34E+01 G  
1408.01 5.776E-02 ?(  7.595E-02 9.20E+01 2.09E+01 G  

Eu-154   I  -2.2304E-03                                      3.14E+03             
873.18-1.484E-02 &(  1.533E-01 6.35E+02 1.22E+01 G  
123.07-2.722E-03 &   4.434E-02 9.92E+02 4.04E+01 G  

1274.43-1.584E-02 &   7.231E-02 2.85E+02 3.49E+01 G  
723.30 3.162E-03 %   5.696E-02 1.10E+03 2.00E+01 G  

1004.72 4.263E-03 &   1.176E-01 1.68E+03 1.79E+01 G  
996.25 1.239E-02 ?(  1.693E-01 8.39E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.5426E+00                                      4.57E+11             
1460.82 8.543E+00  (P 3.079E-01 5.45E+00 1.06E+01 G  

Pa-234   N  -1.1610E-02                                      1.63E+12             
131.30-5.420E-02 ?(  1.125E-01 1.29E+02 1.82E+01 G  
569.50-3.946E-02 &   2.209E-01 3.45E+02 9.30E+00 G  
946.00-4.119E-02 +   1.690E-01 2.56E+02 1.35E+01 G  
880.52 6.222E-02 ?(  1.528E-01 1.58E+02 1.05E+01 G  
883.24-1.354E-01 +   2.279E-01 1.09E+02 9.70E+00 G  

Pb-212   N   6.7030E-01                                      5.12E+12             
238.63 6.703E-01  (  3.914E-02 6.42E+00 4.36E+01 G  
300.09 4.153E-02 &   5.738E-01 8.42E+02 3.18E+00 G  

Pb-214   N   5.4976E-01                                      5.84E+05             
351.93 5.567E-01  (P 4.207E-02 8.38E+00 3.56E+01 G  
295.22 5.364E-01  (P 9.731E-02 1.64E+01 1.84E+01 G  
242.00 6.941E-01 +   2.212E-01 2.48E+01 7.27E+00 G  

Ra-226   N   1.0509E+00                                      5.84E+05             
186.21 1.051E+00  (  4.184E-01 2.97E+01 3.56E+00 G  

Th-234   N   1.2083E+00                                      1.63E+12             
63.30 1.208E+00 ?(  1.255E+00 6.62E+01 3.75E+00 G  
92.59 3.793E-01 -   5.332E-01 8.83E+01 4.34E+00 G  

Tl-208   N   2.1085E-01                                      5.12E+12             
583.19 2.078E-01  (P 1.982E-02 1.07E+01 8.50E+01 G  
277.37 2.988E-01 & P 2.341E-01 4.92E+01 6.60E+00 G  
860.53 2.317E-01 ?(  1.403E-01 4.42E+01 1.24E+01 G  

U-235    N   5.5415E-02                                      2.57E+11             
143.77 6.892E-02 &(  1.469E-01 1.33E+02 1.09E+01 G  
205.32-2.527E-01 +   3.697E-01 9.19E+01 5.02E+00 G  
163.36 1.248E-01 ?(  3.504E-01 1.73E+02 5.08E+00 G  
185.72 4.664E-02  (  3.008E-02 4.23E+01 5.70E+01 G  

Energy duplication    
93.35 8.083E-01     3.944E-01 3.25E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.34        95.        -9.    -0.003   306.93  -5.985E-02   
U-235       93.35       133.        55.     0.020    65.07   8.083E-01   
Eu-152     121.10       109.         8.     0.003   384.27   1.890E-02   
Eu-154     122.84       126.        -2.    -0.001  1983.63  -2.722E-03   
Pa-234     131.01       175.       -15.    -0.005   257.36  -5.420E-02   
U-235      143.76       111.        12.     0.004   265.35   6.892E-02   
U-235      163.27       136.        10.     0.004   346.81   1.248E-01   
U-235      185.78       119.        39.     0.015    84.52   4.664E-02   
U-235      205.68       130.       -18.    -0.007   183.72  -2.527E-01   
Eu-152     344.51        46.         8.     0.003   239.01   2.958E-02   
Pa-234     569.98        45.        -3.    -0.001   690.11  -3.946E-02   
Cs-137     661.82        38.        -3.    -0.001   574.63  -5.337E-03   
Bi-212     727.43        24.        25.     0.009    69.02   5.789E-01   
Bi-212     786.10        23.         7.     0.003   201.66   1.076E+00   
Eu-154     873.49        20.        -1.     0.000  1269.72  -1.484E-02   
Pa-234     880.47        15.         4.     0.001   315.79   6.222E-02   
Pa-234     884.69        29.        -7.    -0.003   217.12  -1.354E-01   
Pa-234     946.41        28.        -3.    -0.001   511.17  -4.119E-02   
Eu-154     995.16        15.         1.     0.000  1677.09   1.239E-02   
Eu-152    1112.47        22.         2.     0.001   714.14   2.962E-02   
Eu-154    1275.01        22.        -2.    -0.001   569.20  -1.584E-02   
Co-60     1332.92        11.         3.     0.001   285.75   8.447E-03   
Eu-152    1407.86         7.         5.     0.002   183.93   5.776E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.0388E-01    7.0388E-01   1.5149E-01    1.5982E-01  7.288E-02
Am-241 #A   -5.9836E-02   -5.9845E-02   1.8368E-01    1.8373E-01  1.478E-01
Bi-212 #     6.5008E-01    6.5008E-01   4.4872E-01    4.4995E-01  2.678E-01
Bi-214       4.7406E-01    4.7408E-01   9.2650E-02    9.5069E-02  3.849E-02
Co-60  #A    8.3403E-03    8.4466E-03   2.4137E-02    2.4140E-02  1.843E-02
Cs-137 #A   -5.3249E-03   -5.3368E-03   3.0667E-02    3.0668E-02  2.477E-02
Eu-152 #A    3.2609E-02    3.2770E-02   6.0276E-02    6.0297E-02  5.576E-02
Eu-154 #A   -2.2131E-03   -2.2304E-03   2.3458E-02    2.3459E-02  1.533E-01
K-40         8.5426E+00    8.5426E+00   9.8435E-01    1.0736E+00  3.079E-01
Pa-234 #A   -1.1610E-02   -1.1610E-02   2.3648E-02    2.3824E-02  1.125E-01
Pb-212       6.7030E-01    6.7030E-01   8.6127E-02    9.8842E-02  3.914E-02
Pb-214       5.4973E-01    5.4976E-01   9.4566E-02    9.7998E-02  4.207E-02
Ra-226       1.0508E+00    1.0509E+00   6.2388E-01    6.2676E-01  4.184E-01
Th-234  A    1.2083E+00    1.2083E+00   1.6010E+00    1.6050E+00  1.255E+00
Tl-208       2.1085E-01    2.1085E-01   4.6635E-02    4.8547E-02  1.982E-02
U-235  #A    5.5415E-02    5.5415E-02   4.6834E-02    4.6955E-02  1.469E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.4 keV)     1.220E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.4 keV) 1.2202342E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0820-22                Sampled:         05/23/13 10:29                
Type:            IDUP                          Received:        05/23/13                      
MSS Lab ID:      245758-014                    Prepared:        05/28/13 16:02                
Lab ID:          QC691745                      Analyzed:        06/27/13 11:24                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   325.3 g                       
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198917                                                                       

Analyte             MSS Result     MSS TPU       Result         TPU         MDA      Project MDA    RPD  Lim   RER   Lim

Americium-241                    -0.01172 U    0.1328       0.07387 U     0.1576      0.1256           0.9    NC    40  NC      1   

Bismuth-212                       0.8965       0.3798       0.7227        0.4165      0.2799                  21.46 40  0.2182  1   

Bismuth-214                       0.5212       0.1047       0.5545        0.1089      0.04377                 6.187 40  0.1558  1   

Cesium-137                       -0.01008 U    0.02823     -0.002970 U    0.02119     0.01707          0.07   NC    40  NC      1   

Cobalt-60                         0.01106 U    0.02795      0.002413 U    0.01628     0.02222          0.03   NC    40  NC      1   

Europium-152                      0.03223 U    0.04647      0.006863 U    0.08115     0.06637          0.1    NC    40  NC      1   

Europium-154                      0.01601 U    0.02958      0.02548 U     0.08243     0.1486           0.2    NC    40  NC      1   

Lead-212                          0.6377       0.09377      0.6196        0.09315     0.03752                 2.874 40  0.09667 1   

Lead-214                          0.6166       0.1023       0.6070        0.1053      0.05080                 1.574 40  0.04640 1   

Potassium-40                      9.556        1.082        9.261         1.084       0.2833                  3.132 40  0.1360  1   

Protactinium-234                  0.07806 U    0.1077       0 U           0.05623     0.1074                  NC    40  NC      1   

Radium-226 (By Bismuth-214)       0.5212       0.1047       0.5545        0.1089      0.04377          0.2    6.187 40  0.1558  1   

Thallium-208                      0.2224       0.04547      0.2178        0.04787     0.01750                 2.117 40  0.04992 1   

Thorium-232 (By Actinium-228)     0.6549       0.1549       0.5868        0.1216      0.07313          0.9    10.98 40  0.2465  1   

Thorium-234                       0.5233 U     1.290        0.4922 U      1.516       1.226                   NC    40  NC      1   

Uranium-235                       0.04598 U    0.03408      0.08991 U     0.04041     0.1438           0.18   NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 245758 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503256767004.1                                                          Seqnum        : 1503256767006.2                                                         

File          : 1_20130627_004                                                           File          : 1_20130627_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 245758-014                                                               Lab ID        : QC691745                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 198917                                                                   Batch         : 198917                                                                  

Time          : 27-JUN-2013 08:51                                                        Time          : 27-JUN-2013 11:24                                                       

Sample Amount : 325.3 g                                                                  Sample Amount : 325.3 g                                                                 

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.12 %                                                                   Dead Time     : 0.11 %                                                                  

Cal           : 27-JUN-2013 07:38:15,19-JUN-2013 18:43:28                                Cal           : 27-JUN-2013 07:38:15,19-JUN-2013 18:43:28                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          IDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.01172   0.1086    0.9    .13282         .13282         0.07387     0.1256   0.9   .15751        .1576              40          1    u     

Bismuth-212                      0.8965     0.1801           .37702         .3798          0.7227      0.2799         .41481        .41646        21   40   0.218  1    u     

Bismuth-214                      0.5212     0.04434          .10204         .10469         0.5545      0.04377        .10598        .10887        6    40   0.156  1    u     

Cesium-137                       -0.01008   0.02226   0.07   .028222        .028226        -0.002970   0.01707  0.07  .021187       .021188            40          1    u     

Cobalt-60                        0.01106    0.02146   0.03   .027948        .027953        0.002413    0.02222  0.03  .016281       .016282            40          1    u     

Europium-152                     0.03223    0.04789   0.1    .046444        .04647         0.006863    0.06637  0.1   .081146       .081147            40          1    u     

Europium-154                     0.01601    0.1163    0.2    .029569        .029581        0.02548     0.1486   0.2   .082416       .082427            40          1    u     

Lead-212                         0.6377     0.03592          .081635        .09377         0.6196      0.03752        .081648       .093145       3    40   0.097  1    u     

Lead-214                         0.6166     0.04914          .098099        .10225         0.6070      0.05080        .10139        .10529        2    40   0.046  1    u     

Potassium-40                     9.556      0.2522           .96999         1.082          9.261       0.2833         .97973        1.0843        3    40   0.136  1    u     

Protactinium-234                 0.07806    0.09582          .10591         .10767         0           0.1074         .056215       .056228            40          1    u     

Radium-226 (By Bismuth-214)      0.5212     0.04434   0.2    .10204         .10469         0.5545      0.04377  0.2   .10598        .10887        6    40   0.156  1    u     

Thallium-208                     0.2224     0.01521          .043185        .045469        0.2178      0.01750        .045802       .047874       2    40   0.050  1    u     

Thorium-232 (By Actinium-228)    0.6549     0.05769   0.9    .1475          .15492         0.5868      0.07313  0.9   .11395        .1216         11   40   0.246  1    u     

Thorium-234                      0.5233     1.033            1.289          1.2899         0.4922      1.226          1.5153        1.516              40          1    u     

Uranium-235                      0.04598    0.1619    0.18   .033969        .034083        0.08991     0.1438   0.18  .040035       .040405            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0820-22DUP       
Sample Description: QC691745, 198917, IDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130627_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0820                        Matrix: S         
Sample Time: 5/23/2013 10:29           Live Time: 2700   sec

Acquisition Time: 6/27/2013 11:24:01        Real Time: 2703   sec
Analysis Time: 6/27/2013 12:09           Dead Time: 0.11   %

Analysis Quantity: 3.253E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.868E-01      1.139E-01      1.216E-01      7.313E-02
Am-241    #AB    7.387E-02      1.575E-01      1.576E-01      1.256E-01
Bi-212    #      7.227E-01      4.148E-01      4.165E-01      2.799E-01
Bi-214           5.545E-01      1.060E-01      1.089E-01      4.377E-02
Co-60     #AB    2.413E-03      1.628E-02      1.628E-02      2.222E-02
Cs-137    #AB   -2.970E-03      2.119E-02      2.119E-02      1.707E-02
Eu-152    #AB    6.863E-03      8.115E-02      8.115E-02      6.637E-02
Eu-154    #AB    2.548E-02      8.242E-02      8.243E-02      1.486E-01
K-40             9.261E+00      9.797E-01      1.084E+00      2.833E-01
Pa-234    #AB    0.000E+00      5.622E-02      5.623E-02      1.074E-01
Pb-212           6.196E-01      8.165E-02      9.315E-02      3.752E-02
Pb-214           6.070E-01      1.014E-01      1.053E-01      5.080E-02
Ra-226           1.262E+00      5.599E-01      5.646E-01      3.622E-01
Th-234    #AB    4.922E-01      1.515E+00      1.516E+00      1.226E+00
Tl-208           2.178E-01      4.580E-02      4.787E-02      1.750E-02
U-235     #AB    8.991E-02      4.004E-02      4.040E-02      1.438E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.452E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:09:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_006.An1               

Sample description                                             
QC691745, 198917, IDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130627_006.An1

Acquisition information
Start time:                 6/27/2013 11:24:01
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2530E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2530E+02) = 

8.3083E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:09:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.29       14. 106.61   0.82  1.604E-02    59.54  35.920    PBC<MDA Am241 
63.41       12. 153.95   0.82  1.951E-02    63.30   3.750    PBC<MDA Th234 
74.78       71.  26.15   0.84  2.915E-02
77.14      191.  11.25   0.84  3.089E-02
87.32       77.  20.71   0.85  3.740E-02
89.76       53.  29.44   0.85  3.871E-02
93.15       67.  26.45   1.24  4.044E-02    92.59   4.343  1.181E+00 Th234 

93.35   4.100  1.240E+00 Ac228 
93.35   5.760  8.824E-01 U235  
93.35   5.760  8.824E-01 U235  

93.35       50.  34.73   0.86  4.044E-02    93.35   4.100  9.314E-01 Ac228 
93.35   5.760  6.629E-01 U235  

143.39       16. 101.85   0.91  5.008E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  8.844E-02 U235  

185.77       70.  22.18   0.86  4.797E-02   185.72  57.000  7.866E-02 U235  
186.21   3.555  1.262E+00 Ra226 
185.72  57.000  7.866E-02 U235  

205.41       18.  81.73   0.98  4.618E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.383E-01 U235  

238.64      393.   5.93   1.01  4.294E-02   238.63  43.600  6.452E-01 Pb212 
241.88       52.  27.35   1.02  4.263E-02   242.00   7.268  4.987E-01 Pb214 
277.30       12.  90.70   1.05  3.941E-02   277.37   6.600    PBC<MDA Tl208 
295.22      146.  13.43   1.00  3.794E-02   295.22  18.414  6.320E-01 Pb214 
300.24        9. 128.46   1.08  3.755E-02   300.09   3.180    PBC<MDA Pb212 
338.48       88.  16.11   0.70  3.476E-02   338.32  11.400  6.815E-01 Ac228 
343.66        2. 591.22   1.12  3.438E-02   344.28  26.590    PBC<MDA Eu152 
352.01      239.   9.05   1.00  3.388E-02   351.93  35.600  5.943E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:09:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
510.91      148.  12.88   0.81  2.637E-02
583.30      145.  10.52   1.13  2.410E-02   583.19  85.000  2.178E-01 Tl208 
609.49      198.   9.28   1.14  2.339E-02   609.31  45.490  5.545E-01 Bi214 
727.19       33.  28.70   1.49  2.074E-02   727.33   6.650  7.427E-01 Bi212 
785.70        4. 184.38   1.54  1.968E-02   785.37   1.110    PBC<MDA Bi212 
860.31       31.  25.49   0.33  1.847E-02   860.53  12.400  4.218E-01 Tl208 
873.44        2. 396.71   1.61  1.829E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.318E-02 Eu154 
911.37       86.  14.99   0.98  1.775E-02   911.20  26.200  5.658E-01 Ac228 
969.18       49.  19.09   0.70  1.700E-02   968.96  15.900  5.534E-01 Ac228 

1002.79        4. 165.07   1.72  1.656E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  3.950E-02 Eu154 

1120.58       19.  44.36   1.82  1.531E-02  1120.29  14.910  2.514E-01 Bi214 
1173.98        2. 337.41   1.86  1.479E-02  1173.23  99.850    PBC<MDA Co60  
1274.32        3. 225.35   1.93  1.389E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.911E-02 Eu154 
1460.96      417.   5.02   1.78  1.247E-02  1460.82  10.550  9.261E+00 K40   
1764.72       21.  31.31   2.25  1.061E-02  1764.49  15.310  3.935E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.96    74.80       155.        66. 2.261E+03   60.06   1.120  -      s 
308.41    77.16       172.       161. 5.225E+03   29.22   0.527  -      s 
349.23    87.38       101.        81. 2.155E+03   43.96   0.906  -        
358.97    89.81        98.        49. 1.256E+03   64.45   0.384  -      s 

2042.14   510.91        55.       148. 5.609E+03   25.76   0.814 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    244.96    61.29       102.        14.     0.005   213.22   0.819s
Th-234    253.46    63.41       156.        12.     0.004   307.89   0.823s
Ac-228    373.11    93.35       102.        67.     0.025    52.89   1.237D
U-235     373.11    93.35       127.        50.     0.019    69.45   0.856D
Eu-152    489.13   122.38       146.        -6.    -0.002   602.09   0.887s
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ORTEC g v - i (3263) Env32  G53W4.26  6/27/2013 12:09:11
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     573.08   143.39       121.        16.     0.006   203.71   0.911s
U-235     742.51   185.78        82.        69.     0.025    44.53   0.956 
Ra-226    742.47   185.77        74.        70.     0.026    44.36   0.856 
U-235     820.97   205.41        99.        18.     0.007   163.46   0.977s
Pb-212    953.75   238.63        96.       377.     0.140    13.18   1.030 
Tl-208   1108.31   277.30        57.        12.     0.005   181.40   1.052 
Pb-214   1179.89   295.21        79.       143.     0.053    27.26   0.997 
Pb-212   1200.01   300.24        66.         9.     0.003   256.91   1.075s
Ac-228   1352.86   338.48        43.        88.     0.033    32.22   0.705s
Eu-152   1373.57   343.66        71.         2.     0.001  1182.44   1.121s
Pb-214   1406.94   352.01        73.       233.     0.086    18.10   1.004 
Tl-208   2331.52   583.30        25.       145.     0.054    21.03   1.133 
Bi-214   2436.23   609.49        42.       192.     0.071    18.55   1.145 
Cs-137   2636.92   659.68        20.        -2.    -0.001   713.48   1.427s
Eu-154   2897.36   724.82        49.        -9.    -0.003   237.76   1.483s
Bi-212   2906.83   727.19        29.        33.     0.012    57.40   1.487s
Bi-212   3140.74   785.70        29.         4.     0.002   368.77   1.538s
Tl-208   3439.09   860.31        10.        31.     0.012    50.97   0.326s
Eu-154   3491.59   873.44        21.         2.     0.001   793.43   1.615s
Pa-234   3527.43   882.40        27.        -3.    -0.001   461.62   1.623s
Ac-228   3643.28   911.37        22.        86.     0.032    29.98   0.985s
Pa-234   3778.73   945.25        29.        -3.    -0.001   546.13   1.676s
Ac-228   3874.44   969.18        10.        49.     0.018    38.17   0.700s
Eu-154   3973.07   993.84        17.        -1.     0.000  1082.33   1.717s
Eu-154   4008.86  1002.79        17.         4.     0.001   330.14   1.724s
Bi-214   4479.93  1120.58        25.        19.     0.007    88.72   1.816s
Co-60    4693.51  1173.98        24.         2.     0.001   674.83   1.856s
Eu-154   5094.84  1274.32        21.         3.     0.001   450.71   1.932s
K-40     5841.40  1460.96        27.       396.     0.147    10.04   1.785 
Bi-214   7056.66  1764.72        11.        21.     0.008    62.62   2.252s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8676E-01                                      5.12E+12             
911.20 5.658E-01  (  7.313E-02 1.50E+01 2.62E+01 G  
968.96 5.534E-01  (  8.556E-02 1.91E+01 1.59E+01 G  
338.32 6.815E-01  (  1.189E-01 1.61E+01 1.14E+01 G  

Energy duplication    
93.35 1.240E+00 +   4.371E-01 2.64E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.3872E-02                                      1.58E+05             
59.54 7.387E-02 &(  1.256E-01 1.07E+02 3.59E+01 G  

Bi-212   N   7.2270E-01                                      5.12E+12             
727.33 7.427E-01  (  2.799E-01 2.87E+01 6.65E+00 G  
785.37 6.029E-01 ?(  1.768E+00 1.84E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.806E+00 1.00E+03 1.51E+00 G  

Bi-214   N   5.5451E-01                                      5.84E+05             
609.31 5.545E-01  (P 4.377E-02 9.28E+00 4.55E+01 G  

1120.29 2.514E-01 -   1.567E-01 4.44E+01 1.49E+01 G  
1764.49 3.935E-01 -   1.448E-01 3.13E+01 1.53E+01 G  

Co-60    T   2.4127E-03                                      1.93E+03             
1332.49 4.041E-04 %(  2.222E-02 3.35E+03 1.00E+02 G  
1173.23 4.424E-03 &(  2.407E-02 3.37E+02 9.98E+01 G  

Cs-137   I  -2.9695E-03                                      1.10E+04             
661.66-2.970E-03 ?(  1.707E-02 3.57E+02 8.50E+01 G  

Eu-152   I   6.8626E-03                                      4.94E+03             
344.28 6.863E-03 ?(  6.637E-02 5.91E+02 2.66E+01 G  
121.78-1.286E-02 +   6.316E-02 3.01E+02 2.84E+01 G  
778.90 0.000E+00 -   1.563E-01 1.00E+03 1.30E+01 G  
964.08 5.129E-03 %   1.415E-01 1.68E+03 1.45E+01 G  

1112.08 0.000E+00 -   2.436E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 &   1.722E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.5479E-02                                      3.14E+03             
873.18 2.318E-02 ?(  1.486E-01 3.97E+02 1.22E+01 G  
123.07 9.701E-05 %   4.198E-02 2.63E+04 4.04E+01 G  

1274.43 1.911E-02 ?(  6.856E-02 2.25E+02 3.49E+01 G  
723.30-6.465E-02 +   1.214E-01 1.19E+02 2.00E+01 G  

1004.72 3.950E-02 ?(  1.021E-01 1.65E+02 1.79E+01 G  
996.25-1.962E-02 +   1.722E-01 5.41E+02 1.05E+01 G  

K-40     N   9.2612E+00                                      4.57E+11             
1460.82 9.261E+00  (P 2.833E-01 5.02E+00 1.06E+01 G  

Pb-212   N   6.1961E-01                                      5.12E+12             
238.63 6.196E-01  (  3.752E-02 6.59E+00 4.36E+01 G  
300.09 2.380E-01 -   4.868E-01 1.28E+02 3.18E+00 G  

Pb-214   N   6.0697E-01                                      5.84E+05             
351.93 5.943E-01  (P 5.080E-02 9.05E+00 3.56E+01 G  
295.22 6.316E-01  (P 9.101E-02 1.36E+01 1.84E+01 G  
242.00-4.535E-02 % P 3.633E-01 9.47E+02 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.2623E+00                                      5.84E+05             
186.21 1.262E+00  (  3.622E-01 2.22E+01 3.56E+00 G  

Th-234   N   4.9216E-01                                      1.63E+12             
63.30 4.922E-01 &(  1.226E+00 1.54E+02 3.75E+00 G  
92.59-2.144E-02 &   5.307E-01 1.50E+03 4.34E+00 G  

Tl-208   N   2.1777E-01                                      5.12E+12             
583.19 2.178E-01  (  1.750E-02 1.05E+01 8.50E+01 G  
277.37 1.472E-01 -   2.089E-01 9.07E+01 6.60E+00 G  
860.53 4.218E-01 +   9.698E-02 2.55E+01 1.24E+01 G  

U-235    N   8.9914E-02                                      2.57E+11             
143.77 8.844E-02 &(  1.438E-01 1.02E+02 1.09E+01 G  
205.32 2.383E-01  (  3.072E-01 8.17E+01 5.02E+00 G  
163.36-4.508E-03 &   2.835E-01 3.82E+03 5.08E+00 G  
185.72 7.713E-02  (  2.377E-02 2.23E+01 5.70E+01 G  

Energy duplication    
93.35 6.629E-01     3.465E-01 3.47E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.29       102.        14.     0.005   213.22   7.387E-02   
Th-234      63.41       156.        12.     0.004   307.89   4.922E-01   
U-235       93.35       127.        50.     0.019    69.45   6.629E-01   
Eu-152     122.38       146.        -6.    -0.002   602.09  -1.286E-02   
U-235      143.39       121.        16.     0.006   203.71   8.844E-02   
U-235      185.78        82.        69.     0.025    44.53   7.713E-02   
U-235      205.41        99.        18.     0.007   163.46   2.383E-01   
Eu-152     343.66        71.         2.     0.001  1182.44   6.863E-03   
Cs-137     659.68        20.        -2.    -0.001   713.48  -2.970E-03   
Eu-154     724.82        49.        -9.    -0.003   237.76  -6.465E-02   
Bi-212     727.19        29.        33.     0.012    57.40   7.427E-01   
Bi-212     785.70        29.         4.     0.002   368.77   6.029E-01   
Eu-154     873.44        21.         2.     0.001   793.43   2.318E-02   
Pa-234     882.40        27.        -3.    -0.001   461.62  -5.785E-02   
Pa-234     945.25        29.        -3.    -0.001   546.13  -3.782E-02   
Eu-154     993.84        17.        -1.     0.000  1082.33  -1.962E-02   
Eu-154    1002.79        17.         4.     0.001   330.14   3.950E-02   
Co-60     1173.98        24.         2.     0.001   674.83   4.424E-03   
Eu-154    1274.32        21.         3.     0.001   450.71   1.911E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8676E-01    5.8676E-01   1.1395E-01    1.2160E-01  7.313E-02
Am-241 #A    7.3861E-02    7.3872E-02   1.5751E-01    1.5760E-01  1.256E-01
Bi-212 #     7.2270E-01    7.2270E-01   4.1481E-01    4.1646E-01  2.799E-01
Bi-214       5.5449E-01    5.5451E-01   1.0598E-01    1.0887E-01  4.377E-02
Co-60  #A    2.3824E-03    2.4127E-03   1.6281E-02    1.6282E-02  2.222E-02
Cs-137 #A   -2.9630E-03   -2.9695E-03   2.1187E-02    2.1188E-02  1.707E-02
Eu-152 #A    6.8289E-03    6.8626E-03   8.1146E-02    8.1147E-02  6.637E-02
Eu-154 #A    2.5283E-02    2.5479E-02   8.2416E-02    8.2427E-02  1.486E-01
K-40         9.2612E+00    9.2612E+00   9.7973E-01    1.0843E+00  2.833E-01
Pa-234 #A    0.0000E+00    0.0000E+00   5.6215E-02    5.6228E-02  1.074E-01
Pb-212       6.1961E-01    6.1961E-01   8.1648E-02    9.3145E-02  3.752E-02
Pb-214       6.0695E-01    6.0697E-01   1.0139E-01    1.0529E-01  5.080E-02
Ra-226       1.2623E+00    1.2623E+00   5.5993E-01    5.6455E-01  3.622E-01
Th-234 #A    4.9216E-01    4.9216E-01   1.5153E+00    1.5160E+00  1.226E+00
Tl-208       2.1777E-01    2.1777E-01   4.5802E-02    4.7874E-02  1.750E-02
U-235  #A    8.9914E-02    8.9914E-02   4.0035E-02    4.0405E-02  1.438E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.4 keV)     1.311E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.4 keV) 1.3109191E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        05/28/13 09:40                
Type:            LCS                           Analyzed:        06/25/13 13:37                
Lab ID:          QC690456                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   311.17 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198917                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.26                0.4031    94.27  54-146  

Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 245758 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533253912004.2                                                  
File          : 4_20130625_004                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC690456                                                         
Matrix        : Soil                                                             
Batch         : 198917                                                           
Time          : 25-JUN-2013 13:37                                                
Sample Amount : 311.17 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.53 %                                                           
Cal           : 25-JUN-2013 08:04:06,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.26  94    54-146  .40306        .68256        u    

u=use  

Page 1 of 1                                                                                                           1533253912004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC690456, 198917, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130625_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 5/28/2013 09:40           Live Time: 2700   sec

Acquisition Time: 6/25/2013 13:37:11        Real Time: 2715   sec
Analysis Time: 6/25/2013 14:22           Dead Time: 0.53   %

Analysis Quantity: 3.112E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.192E-01      2.074E-01      2.138E-01      1.541E-01
Am-241    #AB    1.263E-01      5.029E-01      5.030E-01      4.117E-01
Bi-212           1.004E+00      7.262E-01      7.280E-01      5.418E-01
Bi-214           1.226E+01      4.031E-01      6.826E-01      7.690E-02
Co-60     #AB   -1.224E-02      5.859E-02      5.859E-02      4.741E-02
Cs-137           1.062E-01      5.718E-02      5.738E-02      3.505E-02
Eu-152           5.879E-01      1.530E-01      1.556E-01      1.533E-01
Eu-154    #AB    9.417E-02      2.480E-01      2.481E-01      3.350E-01
K-40             8.582E+00      1.171E+00      1.248E+00      4.518E-01
Pa-234    #AB    1.449E-01      1.500E-01      1.543E-01      2.127E-01
Pb-212           5.763E-01      1.232E-01      1.301E-01      7.981E-02
Pb-214           1.387E+01      4.166E-01      7.707E-01      1.177E-01
Ra-226           1.544E+01      1.807E+00      2.011E+00      1.071E+00
Th-234    #AB    1.756E+00      3.807E+00      3.811E+00      3.100E+00
Tl-208           1.952E-01      6.598E-02      6.715E-02      3.941E-02
U-235     #      7.539E-01      9.179E-02      1.025E-01      4.219E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.620E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130625_004.An1               

Sample description                                             
QC690456, 198917, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130625_004.An1

Acquisition information
Start time:                 6/25/2013 13:37:11
Live time:               2700
Real time:               2715
Dead time:                  0.53 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/25/2013 08:04:06
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.050E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1117E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1117E+02) = 

8.6856E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130625_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/28/2013 09:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1100

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.16        3. 409.92   0.00  0.000E+00
59.71       20. 199.13   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.65       36. 108.44   0.80  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.65      841.   5.55   0.81  2.745E-02
77.08     1414.   3.69   0.82  2.930E-02
79.26       80.  40.30   0.82  3.088E-02
87.17      516.   7.80   0.83  3.600E-02
89.78      199.  17.13   0.83  3.748E-02
92.81       61.  55.96   0.83  3.937E-02    92.59   4.343  1.164E+00 Th234 

93.35   4.100  1.221E+00 Ac228 
93.35   5.760    PBC<MDA U235  
93.35   5.760    PBC<MDA U235  

92.81       64.  55.96   0.83  3.937E-02    92.59   4.343  1.220E+00 Th234 
93.35   4.100  1.221E+00 Ac228 
93.35   5.760  9.108E-01 U235  

120.61        7. 365.10   0.86  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.198E-02 Eu154 

132.22        7. 533.04   0.87  4.962E-02   131.30  18.200    PBC<MDA Pa234 
186.30      828.   5.85   1.04  4.850E-02   185.72  57.000  9.619E-01 U235  

186.21   3.555  1.544E+01 Ra226 
185.72  57.000  9.619E-01 U235  

205.40       33. 111.21   0.94  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  4.504E-01 U235  

238.85      348.   9.44   0.97  4.345E-02   238.63  43.600  5.907E-01 Pb212 
242.08     1331.   3.36   0.98  4.314E-02   242.00   7.268  1.364E+01 Pb214 
258.70      114.  26.80   0.44  4.154E-02
265.94       30.  68.31   0.64  4.086E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
274.51       82.  35.42   0.82  4.008E-02
295.27     3009.   2.13   1.02  3.829E-02   295.22  18.414  1.371E+01 Pb214 
300.36       35.  80.02   1.03  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.62       96.  27.51   1.02  3.500E-02   338.32  11.400  7.711E-01 Ac228 
351.95     5291.   1.52   1.09  3.407E-02   351.93  35.600  1.401E+01 Pb214 
570.23       30.  51.78   1.29  2.435E-02   569.50   9.300  4.230E-01 Pa234 
583.32      128.  16.28   1.04  2.394E-02   583.19  85.000  1.952E-01 Tl208 
609.43     4033.   1.64   1.39  2.322E-02   609.31  45.490  1.225E+01 Bi214 
661.89       61.  26.91   0.72  2.192E-02   661.66  84.990  1.062E-01 Cs137 
727.80       43.  36.16   1.43  2.051E-02   727.33   6.650  1.004E+00 Bi212 
768.52      370.   7.21   1.38  1.974E-02
786.35       85.  20.60   1.48  1.944E-02   785.37   1.110  1.261E+01 Bi212 
860.97       27.  54.70   1.54  1.823E-02   860.53  12.400  3.790E-01 Tl208 
873.30        9. 151.39   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.376E-01 Eu154 
880.94        6. 210.49   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  1.166E-01 Pa234 
911.46      109.  17.11   1.95  1.750E-02   911.20  26.200  7.652E-01 Ac228 
964.33       27.  57.44   1.63  1.681E-02   964.08  14.500  3.600E-01 Eu152 
968.91       50.  26.93   0.57  1.675E-02   968.96  15.900  6.062E-01 Ac228 

1006.29        6. 215.56   1.67  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  6.459E-02 Eu154 

1120.47      937.   3.80   1.44  1.507E-02  1120.29  14.910  1.339E+01 Bi214 
1238.25      345.   7.15   0.83  1.398E-02
1274.80        4. 284.60   1.89  1.368E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.643E-02 Eu154 
1408.01      126.  13.01   1.99  1.266E-02  1408.01  20.850  1.543E+00 Eu152 
1461.01      363.   6.51   1.87  1.229E-02  1460.82  10.550  8.582E+00 K40   
1764.72      759.   3.69   2.07  1.048E-02  1764.49  15.310  1.517E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.00    30.16       106.         3. 0.000E+00  819.84   0.000  -      
298.88    74.67      1003.       635. 2.313E+04   16.80   0.774  -       M
308.59    77.10       958.      1162. 3.967E+04    9.84   0.808  -       M
317.31    79.28       407.        38. 1.224E+03  146.89   0.609 TH-227   c
348.74    87.14       644.       553. 1.536E+04   16.57   1.062  -      sM
359.16    89.75       494.       183. 4.885E+03   37.38   0.864  -       M

1034.50   258.70       340.       114. 2.740E+03   53.60   0.437 PB-214  s 
1063.46   265.94       195.        30. 7.341E+02  136.63   0.638  -      sc
1097.73   274.51       320.        83. 2.083E+03   64.39   0.822 PB-214   M
3073.11   768.52       101.       370. 1.876E+04   14.42   1.383 BI-214   M
4952.29  1238.25        58.       345. 2.470E+04   14.31   0.827 BI-214  sM
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.11    59.71       796.        20.     0.007   398.26   0.798s
Th-234    250.83    62.65       760.        36.     0.013   216.89   0.802s
Ac-228    373.56    93.35       616.        61.     0.023   111.93   0.832D
U-235     373.56    93.35       613.        64.     0.024   111.93   0.832D
Eu-152    486.98   121.73       740.       -20.    -0.007   386.27   0.860 
Eu-154    482.51   120.61       349.         7.     0.003   730.19   0.861s
Pa-234    528.93   132.22       657.         7.     0.003  1066.09   0.869s
U-235     745.01   186.28       770.       794.     0.294    12.18   0.923 
Ra-226    745.08   186.30       608.       828.     0.306    11.71   1.043 
U-235     821.43   205.40       652.        33.     0.012   222.41   0.942s
Pb-212    955.20   238.86       407.       340.     0.126    21.38   0.945 
Pb-214    968.11   242.09       410.      1320.     0.489     7.32   0.964 
Pb-214   1180.69   295.27       390.      3005.     1.113     4.27   1.022 
Pb-212   1201.05   300.36       365.        35.     0.013   160.04   1.034s
Ac-228   1354.00   338.62       247.        96.     0.035    55.02   1.021 
Eu-152   1376.75   344.31       351.       -11.    -0.004   504.71   1.076 
Pb-214   1407.31   351.95       363.      5284.     1.957     3.03   1.091 
Pa-234   2280.11   570.23       104.        30.     0.011   103.57   1.286s
Tl-208   2332.43   583.32       114.       124.     0.046    32.56   1.045 
Bi-214   2436.85   609.43       117.      4024.     1.490     3.28   1.386 
Cs-137   2646.64   661.89        76.        61.     0.023    53.83   0.720s
Bi-212   2910.23   727.80        97.        43.     0.016    72.31   1.428s
Eu-152   3115.09   779.02       101.        -8.    -0.003   381.33   1.474 
Bi-212   3144.41   786.35       109.        85.     0.031    41.20   1.479 
Tl-208   3442.90   860.97        93.        27.     0.010   109.39   1.545 
Eu-154   3492.21   873.30        95.         9.     0.003   302.79   1.556s
Pa-234   3522.79   880.94        85.         6.     0.002   420.97   1.562s
Ac-228   3644.86   911.46        89.       109.     0.040    34.22   1.952s
Eu-152   3856.36   964.33       108.        27.     0.010   114.89   1.633 
Ac-228   3874.67   968.91        56.        50.     0.019    53.85   0.569s
Eu-154   3982.99   995.99        92.        -4.    -0.001   723.30   1.660s
Eu-154   4024.21  1006.29        76.         6.     0.002   431.11   1.667s
Bi-214   4481.01  1120.47        83.       935.     0.346     7.60   1.444 
Eu-154   5098.53  1274.80        60.         4.     0.001   569.21   1.885s
Co-60    5328.89  1332.36        68.        -5.    -0.002   478.56   1.931s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   5631.66  1408.01        72.       126.     0.047    26.02   1.989 
K-40     5843.75  1461.01        61.       346.     0.128    13.01   1.867 
Bi-212   6484.02  1620.97        44.        -2.    -0.001  1024.41   2.147 
Bi-214   7059.49  1764.72         7.       757.     0.280     7.39   2.073 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1920E-01                                      5.12E+12             
911.20 7.652E-01  (P 1.541E-01 1.71E+01 2.62E+01 G  
968.96 6.062E-01  (P 2.103E-01 2.69E+01 1.59E+01 G  
338.32 7.711E-01  (P 2.954E-01 2.75E+01 1.14E+01 G  

Energy duplication    
93.35 1.221E+00 + P 1.153E+00 5.60E+01 4.10E+00 XA 

Am-241   I   1.2627E-01                                      1.58E+05             
59.54 1.263E-01 ?(  4.117E-01 1.99E+02 3.59E+01 G  

Bi-212   N   1.0043E+00                                      5.12E+12             
727.33 1.004E+00 ?(  5.418E-01 3.62E+01 6.65E+00 G  
785.37 1.261E+01 +   3.634E+00 2.06E+01 1.11E+00 G  

1620.74-3.492E-01 -   2.916E+00 5.12E+02 1.51E+00 G  

Bi-214   N   1.2255E+01                                      5.84E+05             
609.31 1.225E+01  (P 7.690E-02 1.64E+00 4.55E+01 G  

1120.29 1.339E+01 + P 3.031E-01 3.80E+00 1.49E+01 G  
1764.49 1.517E+01 + P 1.259E-01 3.69E+00 1.53E+01 G  

Co-60    T  -1.2242E-02                                      1.93E+03             
1332.49-1.224E-02 ?(  4.741E-02 2.39E+02 1.00E+02 G  
1173.23 0.000E+00 +   4.713E-02 1.00E+03 9.98E+01 G  

Cs-137   I   1.0622E-01                                      1.10E+04             
661.66 1.062E-01  (  3.505E-02 2.69E+01 8.50E+01 G  

Eu-152   I   5.8786E-01                                      4.94E+03             
344.28-3.714E-02  (  1.533E-01 2.52E+02 2.66E+01 G  
121.78-4.710E-02 +   1.489E-01 1.93E+02 2.84E+01 G  
778.90-9.694E-02 +   2.990E-01 1.91E+02 1.30E+01 G  
964.08 3.600E-01  (  3.212E-01 5.74E+01 1.45E+01 G  

1112.08 0.000E+00 -   3.998E-01 1.00E+03 1.34E+01 G  
1408.01 1.543E+00  (  2.412E-01 1.30E+01 2.09E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-154   I   9.4168E-02                                      3.14E+03             
873.18 1.376E-01 &(  3.350E-01 1.51E+02 1.22E+01 G  
123.07 1.198E-02 &   7.171E-02 3.65E+02 4.04E+01 G  

1274.43 2.643E-02 &   1.219E-01 2.85E+02 3.49E+01 G  
723.30 4.829E-04 %   2.163E-01 2.72E+04 2.00E+01 G  

1004.72 6.459E-02 ?(  2.251E-01 2.16E+02 1.79E+01 G  
996.25-7.131E-02 +   4.206E-01 3.62E+02 1.05E+01 G  

K-40     N   8.5822E+00                                      4.57E+11             
1460.82 8.582E+00  (P 4.518E-01 6.51E+00 1.06E+01 G  

Pa-234   N   1.4486E-01                                      1.63E+12             
131.30 2.428E-02 ?(  2.127E-01 5.33E+02 1.82E+01 G  
569.50 4.230E-01 ?(  3.375E-01 5.18E+01 9.30E+00 G  
946.00 1.918E-02 %   3.539E-01 1.12E+03 1.35E+01 G  
880.52 1.075E-01 ?(  3.661E-01 2.10E+02 1.05E+01 G  
883.24-7.942E-03 %   3.817E-01 2.92E+03 9.70E+00 G  

Pb-212   N   5.7632E-01                                      5.12E+12             
238.63 5.763E-01  (  7.981E-02 1.07E+01 4.36E+01 G  
300.09 9.226E-01 +   1.189E+00 8.00E+01 3.18E+00 G  

Pb-214   N   1.3866E+01                                      5.84E+05             
351.93 1.401E+01  (P 1.177E-01 1.52E+00 3.56E+01 G  
295.22 1.371E+01  (P 2.100E-01 2.13E+00 1.84E+01 G  
242.00 1.354E+01  (P 4.838E-01 3.66E+00 7.27E+00 G  

Ra-226   N   1.5437E+01                                      5.84E+05             
186.21 1.544E+01  (  1.071E+00 5.85E+00 3.56E+00 G  

Th-234   N   1.7555E+00                                      1.63E+12             
63.30 1.755E+00 ?(  3.100E+00 1.08E+02 3.75E+00 G  
92.59-6.716E-02 %   1.311E+00 1.19E+03 4.34E+00 G  

Tl-208   N   1.9524E-01                                      5.12E+12             
583.19 1.952E-01  (P 3.941E-02 1.63E+01 8.50E+01 G  
277.37-4.668E-02 & P 5.810E-01 1.88E+03 6.60E+00 G  
860.53 3.790E-01 +   3.193E-01 5.47E+01 1.24E+01 G  

U-235    N   7.5387E-01                                      2.57E+11             
143.77 1.461E-02 %(  4.219E-01 1.75E+03 1.09E+01 G  
205.32 4.504E-01 ?(  8.150E-01 1.11E+02 5.02E+00 G  
163.36-5.461E-03 &   7.962E-01 8.85E+03 5.08E+00 G  
185.72 9.225E-01 &(  7.516E-02 6.09E+00 5.70E+01 G  

Energy duplication    
93.35 9.108E-01 &   8.186E-01 5.60E+01 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.71       796.        20.     0.007   398.26   1.263E-01   
Th-234      62.65       760.        36.     0.013   216.89   1.755E+00   
U-235       93.35       613.        64.     0.024   111.93   9.108E-01   
Eu-154     120.61       349.         7.     0.003   730.19   1.198E-02   
Pa-234     132.22       657.         7.     0.003  1066.09   2.428E-02   
U-235      186.28       770.       794.     0.294    12.18   9.225E-01   
U-235      205.40       652.        33.     0.012   222.41   4.504E-01   
Pa-234     570.23       104.        30.     0.011   103.57   4.230E-01   
Eu-154     873.30        95.         9.     0.003   302.79   1.376E-01   
Pa-234     880.94        85.         6.     0.002   420.97   1.075E-01   
Eu-154     995.99        92.        -4.    -0.001   723.30  -7.131E-02   
Eu-154    1006.29        76.         6.     0.002   431.11   6.459E-02   
Eu-154    1274.80        60.         4.     0.001   569.21   2.643E-02   
Co-60     1332.36        68.        -5.    -0.002   478.56  -1.224E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1920E-01    7.1920E-01   2.0741E-01    2.1384E-01  1.541E-01
Am-241 #A    1.2626E-01    1.2627E-01   5.0290E-01    5.0299E-01  4.117E-01
Bi-212       1.0043E+00    1.0043E+00   7.2621E-01    7.2803E-01  5.418E-01
Bi-214       1.2254E+01    1.2255E+01   4.0306E-01    6.8256E-01  7.690E-02
Co-60  #A   -1.2119E-02   -1.2242E-02   5.8587E-02    5.8590E-02  4.741E-02
Cs-137       1.0604E-01    1.0622E-01   5.7178E-02    5.7380E-02  3.505E-02
Eu-152  C    5.8554E-01    5.8786E-01   1.5297E-01    1.5557E-01  1.533E-01
Eu-154 #A    9.3585E-02    9.4168E-02   2.4805E-01    2.4810E-01  3.350E-01
K-40         8.5822E+00    8.5822E+00   1.1714E+00    1.2480E+00  4.518E-01
Pa-234 #A    1.4486E-01    1.4486E-01   1.5003E-01    1.5429E-01  2.127E-01
Pb-212       5.7632E-01    5.7632E-01   1.2319E-01    1.3005E-01  7.981E-02
Pb-214       1.3866E+01    1.3866E+01   4.1660E-01    7.7071E-01  1.177E-01
Ra-226       1.5436E+01    1.5437E+01   1.8072E+00    2.0109E+00  1.071E+00
Th-234 #A    1.7555E+00    1.7555E+00   3.8073E+00    3.8109E+00  3.100E+00
Tl-208       1.9524E-01    1.9524E-01   6.5983E-02    6.7155E-02  3.941E-02
U-235  #C    7.5387E-01    7.5387E-01   9.1785E-02    1.0255E-01  4.219E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     5.274E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 5.2740921E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245758                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        05/28/13 09:40                
Lab ID:          QC690455                      Analyzed:        06/25/13 13:34                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   317.24 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198917                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006142 U       0.07739        0.06299           0.9    
Bismuth-212                          0.06897 U        0.2474         0.1619                   
Bismuth-214                         -0.02159 U        0.08060        0.03565                  
Cesium-137                           0.006689 U       0.01802        0.01378           0.07   
Cobalt-60                            0 U              0.009460       0.02099           0.03   
Europium-152                         0.01645 U        0.04930        0.02799           0.1    
Europium-154                         0.003078 U       0.01419        0.1073            0.2    
Lead-212                             0.01772 U        0.02877        0.02312                  
Lead-214                             0.005873 U       0.03988        0.03550                  
Potassium-40                        -0.2738 U         0.9704         0.3100                   
Protactinium-234                     0.01714 U        0.06348        0.04088                  
Radium-226 (By Bismuth-214)         -0.02159 U        0.08060        0.03565           0.2    
Thallium-208                        -0.006914 U       0.5369         0.01489                  
Thorium-232 (By Actinium-228)        0.02083 U        0.06560        0.05038           0.9    
Thorium-234                          0.3652 U         0.6452         0.4877                   
Uranium-235                          0.05090 U        0.06418        0.08946           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 245758 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC690455                                                       

Seqnum : 1513253936004.2                               Matrix        : Soil                                                           

File   : 2_20130625_004                                Batch         : 198917                       Time      : 25-JUN-2013 13:34     

Cal    : 25-JUN-2013 08:27:22,09-JAN-2013 12:22:14     Caldate       : 25-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 317.24 g                     Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.006142     0.06299  0.9   .077388       .07739        u    
Bismuth-212                     0.06897       0.1619         .24736        .24738        u    
Bismuth-214                     -0.02159      0.03565        .080596       .080602       u    
Cesium-137                      0.006689      0.01378  0.07  .018022       .018025       u    
Cobalt-60                       0             0.02099  0.03  .0094603      .0094603      u    
Europium-152                    0.01645       0.02799  0.1   .049304       .049313       u    
Europium-154                    0.003078      0.1073   0.2   .014189       .01419        u    
Lead-212                        0.01772       0.02312        .028766       .028804       u    
Lead-214                        0.005873      0.03550        .039877       .039879       u    
Potassium-40                    -0.2738       0.3100         .97041        .97051        u    
Protactinium-234                0.01714       0.04088        .06348        .063624       u    
Radium-226 (By Bismuth-214)     -0.02159      0.03565  0.2   .080596       .080602       u    
Thallium-208                    -0.006914     0.01489        .53689        .53689        u    
Thorium-232 (By Actinium-228)   0.02083       0.05038  0.9   .065604       .065621       u    
Thorium-234                     0.3652        0.4877         .64522        .64614        u    
Uranium-235                     0.05090       0.08946  0.18  .064175       .064259       u    

u=use  

Page 1 of 1                                                                                                           1513253936004.2
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC690455, 198917, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130625_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 5/28/2013 09:40           Live Time: 2700   sec

Acquisition Time: 6/25/2013 13:34:35        Real Time: 2702   sec
Analysis Time: 6/25/2013 14:19           Dead Time: 0.07   %

Analysis Quantity: 3.172E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    2.083E-02      6.560E-02      6.562E-02      5.038E-02
Am-241    #AB   -6.142E-03      7.739E-02      7.739E-02      6.299E-02
Bi-212    #AB    6.897E-02      2.474E-01      2.474E-01      1.619E-01
Bi-214    #AB   -2.159E-02      8.060E-02      8.060E-02      3.565E-02
Co-60     #AB    0.000E+00      9.460E-03      9.460E-03      2.099E-02
Cs-137    #AB    6.689E-03      1.802E-02      1.802E-02      1.378E-02
Eu-152    #AB    1.645E-02      4.930E-02      4.931E-02      2.799E-02
Eu-154    #AB    3.078E-03      1.419E-02      1.419E-02      1.073E-01
K-40      #AB   -2.738E-01      9.704E-01      9.705E-01      3.100E-01
Pa-234    #AB    1.714E-02      6.348E-02      6.362E-02      4.088E-02
Pb-212    #AB    1.772E-02      2.877E-02      2.880E-02      2.312E-02
Pb-214    #AB    5.873E-03      3.988E-02      3.988E-02      3.550E-02
Ra-226    #AB    9.229E-03      3.191E-01      3.191E-01      2.620E-01
Th-234    #AB    3.652E-01      6.452E-01      6.461E-01      4.877E-01
Tl-208    #AB   -6.914E-03      5.369E-01      5.369E-01      1.489E-02
U-235     #AB    5.090E-02      6.418E-02      6.426E-02      8.946E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.821E-01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

Sample description                                             
QC690455, 198917, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130625_004.An1

Acquisition information
Start time:                 6/25/2013 13:34:35
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/25/2013 08:27:22
Zero offset:           0.105 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.228E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1724E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1724E+02) = 

8.5194E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/28/2013 09:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.48    59.53        22.        -1.     0.000  1260.09   0.843s
Th-234    253.95    63.65        22.         8.     0.003   176.67   0.847s
Th-234    368.71    92.37        22.         5.     0.002   281.15   0.878s
Ac-228    372.65    93.35        23.         4.     0.002   318.90   0.878D
U-235     372.65    93.35        23.         4.     0.002   318.90   0.878D
Eu-152    487.37   122.05        36.        -2.    -0.001   879.99   0.908s
Eu-154    491.20   123.01        29.         3.     0.001   461.02   0.909s
Pa-234    523.61   131.12        25.         4.     0.001   385.98   0.917s
U-235     653.52   163.62        37.        -2.    -0.001  1044.96   0.950s
U-235     821.94   205.76        23.        12.     0.004   126.07   0.992s
Pb-212    952.61   238.44        35.        11.     0.004    97.41   1.025s
Pb-214   1179.00   295.07        34.         2.     0.001   220.25   1.080s
Eu-152   1364.58   341.48        12.         2.     0.001   450.15   1.126s
Pb-214   1407.26   352.16        34.         1.     0.000   179.62   1.133s
Pa-234   2277.09   569.66        15.         2.     0.001   632.38   1.328s
Bi-214   2434.22   608.94        27.       -13.    -0.005  1036.94   1.362s
Cs-137   2646.17   661.92        12.         4.     0.001   269.43   1.406s
Eu-154   2891.82   723.32        16.        -2.    -0.001   570.24   1.456s
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2909.96   727.86         9.         3.     0.001   358.65   1.459s
Eu-152   3111.34   778.19        17.        -3.    -0.001   369.72   1.499s
Ac-228   3644.81   911.50        10.         3.     0.001   315.00   1.599s
Eu-152   3854.26   963.83        11.         3.     0.001   396.06   1.637s
Eu-152   4446.27  1111.72        10.        -2.    -0.001   519.65   1.737s
Bi-214   4482.74  1120.83         9.         2.     0.001   155.96   1.743s
Co-60    4691.83  1173.05        10.        -2.    -0.001   551.64   1.776s
Eu-154   5095.46  1273.85         8.        -2.    -0.001   454.13   1.838s
Eu-152   5628.45  1406.93         7.        -2.    -0.001   389.32   1.914s
K-40     5844.36  1460.83        31.       -11.    -0.004   128.94   1.942s
Bi-212   6480.27  1619.55         6.         1.     0.000  1131.14   2.020s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   2.0827E-02                                      5.12E+12             
911.20 2.083E-02 ?(  5.038E-02 1.58E+02 2.62E+01 G  
968.96-4.513E-04 %   9.314E-02 1.25E+04 1.59E+01 G  
338.32-6.575E-04 &   7.768E-02 7.18E+03 1.14E+01 G  

Energy duplication    
93.35 8.655E-02 &   2.172E-01 1.59E+02 4.10E+00 XA 

Am-241   I  -6.1415E-03                                      1.58E+05             
59.54-6.141E-03 &(  6.299E-02 6.30E+02 3.59E+01 G  

Bi-212   N   6.8968E-02                                      5.12E+12             
727.33 5.847E-02 &(  1.619E-01 1.79E+02 6.65E+00 G  
785.37 8.314E-03 &   1.082E+00 7.91E+03 1.11E+00 G  

1620.74 1.152E-01 ?(  1.047E+00 5.66E+02 1.51E+00 G  

Bi-214   N  -2.1592E-02                                      5.84E+05             
609.31-3.845E-02 ?(P 3.565E-02 5.18E+02 4.55E+01 G  

1120.29 2.985E-02 &(P 9.416E-02 7.80E+01 1.49E+01 G  
1764.49-8.191E-02 % P 9.258E-02 1.00E+03 1.53E+01 G  

Cs-137   I   6.6891E-03                                      1.10E+04             
661.66 6.689E-03 &(  1.378E-02 1.35E+02 8.50E+01 G  

Eu-152   I   1.6446E-02                                      4.94E+03             
344.28 7.896E-03 &(  2.799E-02 2.25E+02 2.66E+01 G  
121.78-4.523E-03 +   3.236E-02 4.40E+02 2.84E+01 G  
778.90-4.025E-02 +   1.170E-01 1.85E+02 1.30E+01 G  
964.08 3.213E-02 &(  9.936E-02 1.98E+02 1.45E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1112.08-2.693E-02 +   1.103E-01 2.60E+02 1.34E+01 G  
1408.01-2.479E-02 +   7.435E-02 1.95E+02 2.09E+01 G  

Eu-154   I   3.0778E-03                                      3.14E+03             
873.18-4.837E-03 &(  1.073E-01 1.36E+03 1.22E+01 G  
123.07 5.462E-03 &(  2.016E-02 2.31E+02 4.04E+01 G  

1274.43-1.231E-02 +   4.362E-02 2.27E+02 3.49E+01 G  
723.30-1.555E-02 +   7.083E-02 2.85E+02 2.00E+01 G  

1004.72 8.345E-04 &   6.675E-02 4.87E+03 1.79E+01 G  
996.25 5.594E-04 %   1.236E-01 1.34E+04 1.05E+01 G  

K-40     N  -2.7383E-01                                      4.57E+11             
1460.82-2.738E-01 ?(P 3.100E-01 6.45E+01 1.06E+01 G  

Pa-234   N   1.7137E-02                                      1.63E+12             
131.30 1.333E-02 ?(  4.088E-02 1.93E+02 1.82E+01 G  
569.50 2.458E-02 ?(  1.244E-01 3.16E+02 9.30E+00 G  
946.00 0.000E+00 -   9.720E-02 1.00E+03 1.35E+01 G  
880.52 0.000E+00 -   3.843E-02 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   4.169E-02 1.00E+03 9.70E+00 G  

Pb-212   N   1.7715E-02                                      5.12E+12             
238.63 1.772E-02 &(P 2.312E-02 4.87E+01 4.36E+01 G  
300.09-5.169E-02 % P 3.186E-01 3.18E+04 3.18E+00 G  

Pb-214   N   5.8732E-03                                      5.84E+05             
351.93 3.349E-03 ?(P 3.550E-02 8.98E+01 3.56E+01 G  
295.22 1.075E-02 &(P 6.131E-02 1.10E+02 1.84E+01 G  
242.00-2.128E-02 % P 1.504E-01 1.00E+03 7.27E+00 G  

Ra-226   N   9.2288E-03                                      5.84E+05             
186.21 9.229E-03 %(  2.620E-01 1.73E+03 3.56E+00 G  

Th-234   N   3.6521E-01                                      1.63E+12             
63.30 3.652E-01 &(  4.877E-01 8.83E+01 3.75E+00 G  
92.59 9.201E-02 -   2.020E-01 1.41E+02 4.34E+00 G  

Tl-208   N  -6.9143E-03                                      5.12E+12             
583.19-6.914E-03 &(P 1.489E-02 1.89E+03 8.50E+01 G  
277.37-9.637E-03 % P 1.433E-01 6.93E+02 6.60E+00 G  
860.53 0.000E+00 +   9.215E-02 1.00E+03 1.24E+01 G  

U-235    N   5.0903E-02                                      2.57E+11             
143.77-6.140E-04 %(  8.946E-02 8.85E+03 1.09E+01 G  
205.32 1.632E-01  (  1.507E-01 6.30E+01 5.02E+00 G  
163.36-2.089E-02 &   1.778E-01 5.22E+02 5.08E+00 G  
185.72 0.000E+00 -   1.650E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 6.161E-02 &   1.546E-01 1.59E+02 5.76E+00 X  
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53        22.        -1.     0.000  1260.09  -6.141E-03   
Th-234      63.65        22.         8.     0.003   176.67   3.652E-01   
Th-234      92.37        22.         5.     0.002   281.15   9.201E-02   
Ac-228      93.35        23.         4.     0.002   318.90   8.655E-02   
U-235       93.35        23.         4.     0.002   318.90   6.161E-02   
Eu-152     122.05        36.        -2.    -0.001   879.99  -4.523E-03   
Eu-154     123.01        29.         3.     0.001   461.02   5.462E-03   
Pa-234     131.12        25.         4.     0.001   385.98   1.333E-02   
U-235      163.62        37.        -2.    -0.001  1044.96  -2.089E-02   
U-235      205.76        23.        12.     0.004   126.07   1.632E-01   
Pb-212     238.44        35.        11.     0.004    97.41   1.772E-02  P
Pb-214     295.07        34.         2.     0.001   220.25   1.075E-02  P
Eu-152     341.48        12.         2.     0.001   450.15   7.896E-03   
Pb-214     352.16        34.         1.     0.000   179.62   3.349E-03  P
Pa-234     569.66        15.         2.     0.001   632.38   2.458E-02   
Bi-214     608.94        27.       -13.    -0.005  1036.94  -3.845E-02  P
Cs-137     661.92        12.         4.     0.001   269.43   6.689E-03   
Eu-154     723.32        16.        -2.    -0.001   570.24  -1.555E-02   
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ORTEC g v - i (3263) Env32  G53W4.26  6/25/2013 14:19:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212     727.86         9.         3.     0.001   358.65   5.847E-02   
Eu-152     778.19        17.        -3.    -0.001   369.72  -4.025E-02   
Ac-228     911.50        10.         3.     0.001   315.00   2.083E-02   
Eu-152     963.83        11.         3.     0.001   396.06   3.213E-02   
Eu-152    1111.72        10.        -2.    -0.001   519.65  -2.693E-02   
Bi-214    1120.83         9.         2.     0.001   155.96   2.985E-02  P
Co-60     1173.05        10.        -2.    -0.001   551.64  -3.665E-03   
Eu-154    1273.85         8.        -2.    -0.001   454.13  -1.231E-02   
Eu-152    1406.93         7.        -2.    -0.001   389.32  -2.479E-02   
K-40      1460.83        31.       -11.    -0.004   128.94  -2.738E-01  P
Bi-212    1619.55         6.         1.     0.000  1131.14   1.152E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    2.0827E-02    2.0827E-02   6.5604E-02    6.5621E-02  5.038E-02
Am-241 #A   -6.1407E-03   -6.1415E-03   7.7388E-02    7.7390E-02  6.299E-02
Bi-212 #A    6.8968E-02    6.8968E-02   2.4736E-01    2.4738E-01  1.619E-01
Bi-214 #A   -2.1592E-02   -2.1592E-02   8.0596E-02    8.0602E-02  3.565E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.4603E-03    9.4603E-03  2.099E-02
Cs-137 #A    6.6772E-03    6.6891E-03   1.8022E-02    1.8025E-02  1.378E-02
Eu-152 #A    1.6381E-02    1.6446E-02   4.9304E-02    4.9313E-02  2.799E-02
Eu-154 #A    3.0587E-03    3.0778E-03   1.4189E-02    1.4190E-02  1.073E-01
K-40   #A   -2.7383E-01   -2.7383E-01   9.7041E-01    9.7051E-01  3.100E-01
Pa-234 #A    1.7137E-02    1.7137E-02   6.3480E-02    6.3624E-02  4.088E-02
Pb-212 #A    1.7715E-02    1.7715E-02   2.8766E-02    2.8804E-02  2.312E-02
Pb-214 #A    5.8730E-03    5.8732E-03   3.9877E-02    3.9879E-02  3.550E-02
Ra-226 #A    9.2285E-03    9.2288E-03   3.1911E-01    3.1911E-01  2.620E-01
Th-234 #A    3.6521E-01    3.6521E-01   6.4522E-01    6.4614E-01  4.877E-01
Tl-208 #A   -6.9143E-03   -6.9143E-03   5.3689E-01    5.3689E-01  1.489E-02
U-235  #A    5.0903E-02    5.0903E-02   6.4175E-02    6.4259E-02  8.946E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.6 keV) 0.0000000E+00  pCi/g         
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The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130619001_Energy.An1

Acquisition information
Start time:                 6/19/2013 14:27:35
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 14:56:50
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.943E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.72keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0244

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.03    11985.   1.36   0.81  1.866E-02
45.54     6474.   1.84   0.82  1.848E-02
46.85     1760.   6.86   0.82  1.844E-02
121.82    87757.   0.37   0.89  1.592E-02   121.78  28.410  1.000E+00 QA122 
244.65    17291.   0.92   1.03  1.181E-02   244.70   7.550  1.000E+00 Qa245 
295.95      868.   7.91   1.10  1.069E-02
329.15      281.  18.18   1.10  9.967E-03
344.28    49711.   0.47   1.11  9.637E-03   344.28  26.590  1.000E+00 Qa344 
367.72     1673.   4.63   1.18  9.396E-03
411.18     3535.   2.04   1.18  8.948E-03
444.04     4734.   1.94   1.24  8.610E-03
488.81      541.  11.35   1.15  8.150E-03
503.43      236.  19.94   0.80  7.999E-03
564.05      504.  12.53   1.25  7.375E-03
586.45      582.   9.07   1.32  7.144E-03
674.65      242.  17.09   1.41  6.237E-03
678.68      516.   9.02   1.42  6.196E-03
688.71      908.   8.04   1.53  6.092E-03
719.14      447.  13.50   1.13  5.778E-03
778.98    12990.   0.93   1.50  5.163E-03   778.90  12.970  1.000E+00 Qa779 
810.57      449.  14.40   1.42  5.043E-03
867.40     4013.   2.37   1.55  4.829E-03
964.04    12554.   1.02   1.63  4.463E-03   964.08  14.500  1.000E+00 Qa964 

1005.10      647.   6.79   1.71  4.360E-03
1085.91     8058.   1.21   1.74  4.156E-03
1089.85     1284.   4.24   1.74  4.146E-03
1112.08    10647.   1.10   1.77  4.089E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.95     1030.   5.26   1.64  3.835E-03
1299.15     1160.   3.41   1.75  3.617E-03
1408.01    13518.   0.88   1.96  3.342E-03  1408.01  20.850  1.000E+00 Qa1408
1457.73      329.   6.23   1.16  3.217E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.86    39.98      7416.     14082. 7.545E+05    2.59   1.131  -      s 
181.85    45.49      3919.      6407. 3.467E+05    3.73   0.819  -       D
187.06    46.79      6293.      1886. 1.023E+05   12.76   0.820  -       D

1183.37   295.95      1480.       868. 8.120E+04   15.82   1.096  -        
1316.15   329.16      1188.       327. 3.281E+04   35.12   1.366  -      s 
1470.36   367.72      1351.      1673. 1.781E+05    9.26   1.180  -      s 
1644.16   411.20       836.      3535. 3.950E+05    4.08   1.180  -       D
1775.57   444.04      1186.      4734. 5.497E+05    3.88   1.243  -        
1954.58   488.81      1076.       541. 6.638E+04   22.70   1.145  -        
2013.05   503.43       788.       236. 2.944E+04   39.87   0.805  -      s 
2255.51   564.05      1246.       504. 6.839E+04   25.05   1.253  -      s 
2345.07   586.45       846.       582. 8.141E+04   18.14   1.324  -        
2697.57   674.58       699.       226. 3.624E+04   39.31   0.935  -      s 
2713.70   678.61       777.       524. 8.459E+04   19.54   1.093  -        
2754.07   688.71      1227.       908. 1.490E+05   16.08   1.526  -        
2875.80   719.14       999.       447. 7.739E+04   26.99   1.129  -      s 
3241.51   810.57      1010.       449. 8.907E+04   28.80   1.423  -      s 
3468.85   867.40      1231.      4013. 8.312E+05    4.74   1.552  -        
4019.70  1005.10       389.       647. 1.485E+05   13.57   1.712  -        
4342.95  1085.84       685.      8058. 1.939E+06    2.41   1.737  -       D
4358.73  1089.78       842.      1284. 3.098E+05    8.48   1.740  -       D
4447.67  1112.08       694.     10647. 2.604E+06    2.20   1.773  -        
4851.23  1212.95       424.      1030. 2.685E+05   10.53   1.636  -        
5196.13  1299.15       102.      1160. 3.207E+05    6.83   1.749  -        
5830.68  1457.73        23.       329. 1.022E+05   12.46   1.163  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.07   121.82      5445.     87757.   146.261     0.73   0.888 
Qa-245    978.20   244.65      2706.     17291.    28.819     1.83   1.035 
Qa-344   1376.60   344.28      1729.     49711.    82.851     0.95   1.112 
Qa-779   3115.05   778.95      1238.     13056.    21.760     2.05   1.514 
Qa-964   3855.42   964.04       826.     12554.    20.923     2.03   1.632 
Qa-1408  5631.73  1408.01       120.     13518.    22.529     1.76   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.959E-03 3.67E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.009E-03 9.17E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  1.949E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0050E+00                                      4.94E+03             
778.90 1.005E+00  (  6.312E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.334E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  1.891E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.7382E-01    1.0000E+00   7.3337E-03    1.1440E-01  1.959E-03
Qa-245       8.7382E-01    1.0000E+00   1.8338E-02    1.1563E-01  7.009E-03
Qa-344       8.7382E-01    1.0000E+00   9.4564E-03    1.1455E-01  1.949E-03
Qa-779       8.7821E-01    1.0050E+00   2.0590E-02    1.1657E-01  6.312E-03
Qa-964       8.7382E-01    1.0000E+00   2.0322E-02    1.1596E-01  5.334E-03
Qa-1408      8.7382E-01    1.0000E+00   1.7603E-02    1.1551E-01  1.891E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.7 keV)     5.247E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.7 keV) 6.0050511E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 07:37:28

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0153 +0.250216*Channel -2.23041e-008*Channel**2

FWHM (ch) =   2.9719 +0.001177*Channel -5.90178e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.82 -0.03%      0.90     0.88    1.70%
977.88      244.70   244.64  0.02%      1.01     1.02   -1.15%

1376.15      344.28   344.28  0.00%      1.11     1.12   -0.57%
3114.03      778.90   778.95 -0.01%      1.49     1.52   -1.58%
3854.24      964.08   964.05  0.00%      1.69     1.66    2.04%
5630.07     1408.01  1408.01 -0.00%      1.92     1.93   -0.43%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL|S22147|TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130619002_EffCal.An1

Acquisition information
Start time:                 6/19/2013 15:23:28
Live time:              10800
Real time:              10979
Dead time:                  1.63 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/19/2013 14:56:50
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.943E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.72keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0414

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.56    28127.   1.24   0.86  4.408E-03    46.54   4.252  1.416E+04 Pb210 
59.57    68714.   0.62   0.86  1.607E-02    59.54  35.920  1.105E+03 AM241 
88.07   174655.   0.33   0.87  3.778E-02    88.03   3.626  1.523E+04 CD109 
122.08    98549.   0.43   0.89  4.864E-02   122.06  85.510  3.378E+02 Co57  
136.49    12286.   2.11   0.88  4.990E-02
165.85    91511.   0.45   0.92  4.944E-02   165.86  79.900  5.031E+02 Ce139 
238.58     1620.  12.07   1.06  4.295E-02
255.09     2749.   6.51   0.97  4.139E-02
279.16    28075.   0.99   1.05  3.926E-02   279.20  81.480  1.008E+03 Hg203 
352.14      916.  16.53   0.79  3.387E-02
391.75    69473.   0.46   1.17  3.155E-02   391.70  64.970  8.696E+02 SN113 
511.01     1399.   9.15   1.27  2.637E-02
514.14    50588.   0.50   1.27  2.626E-02   514.00  98.500  1.106E+03 Sr85  
583.34      782.  18.39   1.28  2.410E-02
609.18      773.  16.27   1.42  2.340E-02
661.77    92364.   0.40   1.42  2.212E-02   661.66  84.990  4.598E+02 CS137 
814.21      932.  13.07   1.81  1.919E-02
898.08    86262.   0.42   1.60  1.793E-02   898.04  93.900  1.426E+03 Y898  

1173.31   102702.   0.35   1.80  1.479E-02  1173.23  99.850  6.843E+02 Co1173
1332.58    92882.   0.35   1.91  1.342E-02  1332.49  99.983  6.812E+02 Co1332
1460.88      808.  10.26   1.89  1.247E-02
1836.09    55898.   0.45   2.28  1.023E-02  1836.05  99.320  1.530E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.73   136.49     22048.     12286. 2.462E+05    4.23   0.884  -        
953.94   238.58     14648.      1620. 3.773E+04   24.13   1.061  -      s 

1019.97   255.09     12207.      2749. 6.642E+04   13.02   0.971  -        
1408.03   352.14      8816.       916. 2.706E+04   33.06   0.788  -      s 
2043.84   511.00      7485.      1411. 5.351E+04   18.14   1.271  -       D
2332.65   583.34      6422.       782. 3.246E+04   36.78   1.284  -      s 
2436.02   609.18      5569.       773. 3.302E+04   32.54   1.423  -        
3256.08   814.21      4632.       932. 4.856E+04   26.13   1.809  -        
5843.30  1460.88      1685.       808. 6.481E+04   20.52   1.894  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.20    46.56     35862.     28127.     2.604     2.48   0.861 
AM-241    238.21    59.57     40824.     68714.     6.362     1.23   0.862 
CD-109    352.13    88.07     51458.    174655.    16.172     0.65   0.867 
Co-57     488.14   122.08     30007.     98549.     9.125     0.86   0.892 
Ce-139    663.14   165.85     25308.     91511.     8.473     0.89   0.924 
Hg-203   1116.20   279.16     16092.     28075.     2.600     1.99   1.045 
SN-113   1566.45   391.75     10872.     69473.     6.433     0.92   1.168 
Sr-85    2055.35   514.00      6273.     50606.     4.686     0.99   1.274D
CS-137   2646.33   661.77     10019.     92364.     8.552     0.79   1.419 
Y-898    3591.57   898.08      9173.     86262.     7.987     0.83   1.595 
Co-1173  4692.66  1173.31      5104.    102702.     9.509     0.70   1.801 
Co-1332  5329.91  1332.58      3218.     92882.     8.600     0.71   1.910 
Y-1836   7344.91  1836.09      1135.     55898.     5.176     0.90   2.277 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.4156E+04                                      8.12E+03             
46.54 1.416E+04  (  2.221E+02 1.24E+00 4.25E+00 G  

AM-241       1.1054E+03                                      1.58E+05             
59.54 1.105E+03  (  7.573E+00 6.16E-01 3.59E+01 G  

CD-109       1.5232E+04                                      4.61E+02             
88.03 1.523E+04  (  4.609E+01 3.26E-01 3.63E+00 G  

Co-57        3.3783E+02                                      2.72E+02             
122.06 3.378E+02  (  1.384E+00 4.30E-01 8.55E+01 G  

Ce-139       5.0307E+02                                      1.38E+02             
165.86 5.031E+02  (  2.038E+00 4.47E-01 7.99E+01 G  

Hg-203       1.0080E+03                                      4.66E+01             
279.20 1.008E+03  (  1.061E+01 9.95E-01 8.15E+01 G  

SN-113       8.6959E+02                                      1.15E+02             
391.70 8.696E+02  (  3.041E+00 4.62E-01 6.50E+01 G  

Sr-85        1.1060E+03                                      6.48E+01             
514.00 1.106E+03  (  4.033E+00 4.97E-01 9.85E+01 G  

CS-137       4.5975E+02                                      1.10E+04             
661.66 4.598E+02  (  1.161E+00 3.95E-01 8.50E+01 G  

Y-898        1.4256E+03                                      1.07E+02             
898.04 1.426E+03  (  3.688E+00 4.15E-01 9.39E+01 G  

Co-1173      6.8435E+02                                      1.93E+03             
1173.23 6.843E+02  (  1.109E+00 3.49E-01 9.98E+01 G  

Co-1332      6.8119E+02                                      1.93E+03             
1332.49 6.812E+02  (  9.693E-01 3.55E-01 1.00E+02 G  

Y-1836       1.5305E+03                                      1.07E+02             
1836.05 1.530E+03  (  2.149E+00 4.48E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3953E+04    1.4156E+04   2.4772E+00%   8.8673E+00% 2.221E+02
AM-241       1.1046E+03    1.1054E+03   1.2312E+00%   7.9799E+00% 7.573E+00
CD-109       1.1812E+04    1.5232E+04   6.5169E-01%   8.2858E+00% 4.609E+01
Co-57        2.1939E+02    3.3783E+02   8.5998E-01%   6.6379E+00% 1.384E+00
Ce-139       2.1450E+02    5.0307E+02   8.9429E-01%   6.2627E+00% 2.038E+00
Hg-203       8.1265E+01    1.0080E+03   1.9891E+00%   6.2458E+00% 1.061E+01
SN-113       3.1375E+02    8.6959E+02   9.2470E-01%   5.2088E+00% 3.041E+00
Sr-85        1.8114E+02    1.1060E+03   9.9316E-01%   5.1683E+00% 4.033E+00
CS-137       4.5487E+02    4.5975E+02   7.9100E-01%   5.4760E+00% 1.161E+00
Y-898        4.7439E+02    1.4256E+03   8.3098E-01%   5.3056E+00% 3.688E+00
Co-1173      6.4389E+02    6.8435E+02   6.9871E-01%   5.1681E+00% 1.109E+00
Co-1332      6.4092E+02    6.8119E+02   7.0976E-01%   5.2986E+00% 9.693E-01
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Y-1836       5.0927E+02    1.5305E+03   8.9597E-01%   7.8784E+00% 2.149E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  563.2 to  2035.7 keV)     3.060E+04  Bq            
Total Decayed Activity (  563.2 to  2035.7 keV) 3.9099711E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV                                                              
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130619003_EffVerif         Acquired: 6/19/2013 19:14:43

Report Date: 6/27/2013 16:46
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS                  %           

-----------------------------------------------------------------------------
Pb-210          6.385E+02           8.80
AM-241          4.291E+02           7.96
CD-109          5.891E+02           8.29
Co-57           3.028E+02           6.67
Ce-139          4.305E+02           6.32
Hg-203          8.325E+02          16.74
SN-113          6.000E+02           5.46
Sr-85           1.033E+03           6.75
CS-137          3.936E+02           5.47
Y-898           1.377E+03           5.53
Co-1173         6.872E+02           5.17
Co-1332         6.994E+02           5.30
Y-1836          1.571E+03           7.99                 

-----------------------------------------------------------------------------
Total                            9.584E+03
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Sample description                                             
RICV|S20633|Eff Verification                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130619003_EffVerif.An1

Acquisition information
Start time:                 6/19/2013 19:14:43
Live time:              10800
Real time:              10925
Dead time:                  1.14 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/19/2013 19:12:11
Zero offset:          -0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.043E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.69keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0364

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
25.49      824.  13.44   0.00  0.000E+00
46.55    29371.   1.10   0.89  4.396E-03    46.54 100.000  6.385E+02 Pb210 
59.57    74204.   0.54   0.86  1.606E-02    59.54 100.000  4.291E+02 AM241 
88.05   141260.   0.35   0.86  3.777E-02    88.03 100.000  5.891E+02 CD109 
122.07    64591.   0.54   0.88  4.864E-02   122.06 100.000  3.028E+02 Co57  
136.47     8212.   2.54   0.86  4.990E-02
165.85    38769.   0.62   0.94  4.944E-02   165.86 100.000  4.305E+02 Ce139 
238.58     1683.   9.32   1.20  4.295E-02
255.02     1077.  12.92   1.23  4.140E-02
279.10     1838.   7.83   0.99  3.927E-02   279.20 100.000  8.325E+02 Hg203 
351.90      989.  10.97   1.12  3.389E-02
391.74    24335.   0.95   1.16  3.156E-02   391.70 100.000  6.000E+02 SN113 
514.12     6703.   2.23   1.18  2.626E-02   514.00 100.000  1.033E+03 Sr85  
583.26      696.  16.97   1.54  2.410E-02
609.43      776.  13.27   1.21  2.339E-02
661.76    91951.   0.36   1.41  2.212E-02   661.66 100.000  3.935E+02 CS137 
898.10    26326.   0.72   1.60  1.793E-02   898.04 100.000  1.353E+03 Y898  

1173.35    95408.   0.34   1.81  1.479E-02  1173.23 100.000  6.783E+02 Co1173
1332.55    89264.   0.35   1.93  1.342E-02  1332.49 100.000  6.994E+02 Co1332
1836.04    17453.   0.81   2.22  1.023E-02  1836.05 100.000  1.571E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.00    25.49      6727.       824. 0.000E+00   26.87   0.000  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
545.68   136.47     13616.      8212. 1.646E+05    5.09   0.860  -        
953.99   238.58      9171.      1683. 3.919E+04   18.64   1.202  -        

1019.69   255.02      7617.      1077. 2.600E+04   25.85   1.226  -        
1407.22   351.93      6147.       952. 2.809E+04   27.34   0.902  -        
2332.33   583.26      4416.       696. 2.888E+04   33.93   1.538  -      s 
2437.02   609.43      3645.       776. 3.318E+04   26.55   1.209  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.18    46.55     29026.     29371.     2.720     2.20   0.886 
AM-241    238.23    59.57     32156.     74204.     6.871     1.08   0.865 
CD-109    352.11    88.05     35692.    141260.    13.080     0.70   0.864 
Co-57     488.14   122.07     19732.     64591.     5.981     1.07   0.884 
Ce-139    663.20   165.86      9046.     38769.     3.590     1.23   0.938D
Hg-203   1116.01   279.10      7545.      1838.     0.170    15.66   0.993 
SN-113   1566.42   391.74      8419.     24335.     2.253     1.89   1.160 
Sr-85    2055.84   514.12      5564.      6703.     0.621     4.45   1.182 
CS-137   2646.30   661.76      5445.     91951.     8.514     0.72   1.406 
Y-898    3591.54   898.07      6755.     26795.     2.481     1.76   1.609 
Co-1173  4692.61  1173.30      3532.     96658.     8.950     0.69   1.816 
Co-1332  5329.83  1332.55      1767.     89264.     8.265     0.70   1.926 
Y-1836   7344.81  1836.04       441.     17453.     1.616     1.61   2.217 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3853E+02                                      8.12E+03             
46.54 6.385E+02  (  8.630E+00 1.10E+00 1.00E+02 G  

AM-241       4.2914E+02                                      1.58E+05             
59.54 4.291E+02  (  2.416E+00 5.41E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8908E+02                                      4.61E+02             
88.03 5.891E+02  (  1.836E+00 3.50E-01 1.00E+02 G  

Co-57        3.0283E+02                                      2.72E+02             
122.06 3.028E+02  (  1.534E+00 5.36E-01 1.00E+02 G  

Ce-139       4.3049E+02                                      1.38E+02             
165.86 4.305E+02  (  2.461E+00 6.15E-01 1.00E+02 G  

Hg-203       8.3247E+02                                      4.66E+01             
279.20 8.325E+02  (  9.167E+01 7.83E+00 1.00E+02 G  

SN-113       5.9997E+02                                      1.15E+02             
391.70 6.000E+02  (  5.271E+00 9.46E-01 1.00E+02 G  

Sr-85        1.0331E+03                                      6.48E+01             
514.00 1.033E+03  (  2.678E+01 2.23E+00 1.00E+02 G  

CS-137       3.9355E+02                                      1.10E+04             
661.66 3.935E+02  (  7.359E-01 3.62E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  9.839E+00 8.82E-01 1.00E+02 G  

Co-1173      6.8719E+02                                      1.93E+03             
1173.23 6.872E+02  (  9.844E-01 3.47E-01 1.00E+02 G  

Co-1332      6.9942E+02                                      1.93E+03             
1332.49 6.994E+02  (  7.674E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5713E+03                                      1.07E+02             
1836.05 1.571E+03  (  4.405E+00 8.05E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1955E+02    6.3853E+02   2.2048E+00%   8.7951E+00% 8.630E+00
AM-241       4.2847E+02    4.2914E+02   1.0816E+00%   7.9582E+00% 2.416E+00
CD-109       3.4641E+02    5.8908E+02   7.0046E-01%   8.2898E+00% 1.836E+00
Co-57        1.2296E+02    3.0283E+02   1.0719E+00%   6.6686E+00% 1.534E+00
Ce-139       7.2609E+01    4.3049E+02   1.2301E+00%   6.3194E+00% 2.461E+00
Hg-203       4.3349E+00    8.3247E+02   1.5656E+01%   1.6738E+01% 9.167E+01
SN-113       7.1401E+01    5.9997E+02   1.8914E+00%   5.4639E+00% 5.271E+00
Sr-85        2.3634E+01    1.0331E+03   4.4537E+00%   6.7499E+00% 2.678E+01
CS-137       3.8486E+02    3.9355E+02   7.2469E-01%   5.4668E+00% 7.359E-01
Y-898        1.3837E+02    1.3767E+03   1.7638E+00%   5.5291E+00% 9.839E+00
Co-1173      6.0508E+02    6.8719E+02   6.9417E-01%   5.1675E+00% 9.844E-01
Co-1332      6.1585E+02    6.9942E+02   7.0112E-01%   5.2974E+00% 7.674E-01
Y-1836       1.5793E+02    1.5713E+03   1.6103E+00%   7.9912E+00% 4.405E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  227.8 to  2035.7 keV)     3.591E+03  GPS/Source    
Total Decayed Activity (  227.8 to  2035.7 keV) 9.5837275E+03  GPS/Source    
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ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 16:41:54
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619003_EffVerif.An1       

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:38:15

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0096 +0.250234*Channel -2.1884e-008*Channel**2

FWHM (ch) =   3.0089 +0.001121*Channel -3.83545e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.85      121.78   121.81 -0.03%      0.89     0.89    0.31%
977.82      244.70   244.65  0.02%      1.01     1.02   -0.30%

1376.02      344.28   344.28  0.00%      1.12     1.12   -0.07%
3113.80      778.90   778.96 -0.01%      1.53     1.53    0.06%
3853.89      964.08   964.04  0.00%      1.69     1.69    0.04%
5629.61     1408.01  1408.02 -0.00%      2.03     2.03   -0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:03:08
Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/25/2013  Time: 08:27:22

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1054 +0.250243*Channel -5.22793e-008*Channel**2

FWHM (ch) =   3.1186 +0.001070*Channel -4.67188e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.69      121.78   121.88 -0.08%      0.90     0.91   -0.33%
977.44      244.70   244.65  0.02%      1.03     1.03    0.03%

1375.26      344.28   344.15  0.04%      1.13     1.13    0.49%
3114.53      778.90   778.99 -0.01%      1.49     1.50   -0.37%
3855.28      964.08   964.08 -0.00%      1.64     1.64    0.15%
5632.72     1408.01  1407.99  0.00%      1.91     1.91    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

349 of 557



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 08:02:01

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0240 +0.250204*Channel -5.14117e-008*Channel**2

FWHM (ch) =   3.1765 +0.000919*Channel -2.3169e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.28      121.78   121.88 -0.08%      0.91     0.91    0.01%
978.12      244.70   244.65  0.02%      1.01     1.01   -0.41%

1375.97      344.28   344.15  0.04%      1.10     1.10   -0.14%
3115.51      778.90   778.99 -0.01%      1.49     1.45    2.55%
3856.34      964.08   964.08 -0.00%      1.55     1.59   -2.53%
5634.01     1408.01  1407.99  0.00%      1.91     1.90    0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 12:49:42

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0819 +0.250240*Channel -3.86119e-008*Channel**2

FWHM (ch) =   3.0368 +0.001223*Channel -8.20252e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.75  0.03%      0.90     0.90   -0.33%
978.32      244.70   244.70  0.00%      1.04     1.04    0.44%

1376.63      344.28   344.33 -0.02%      1.14     1.14   -0.35%
3114.38      778.90   778.89  0.00%      1.53     1.51    1.11%
3855.17      964.08   964.06  0.00%      1.61     1.63   -1.12%
5631.90     1408.01  1408.02 -0.00%      1.83     1.83    0.18%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

366 of 557



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 08:39:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:40:24

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0847 +0.250274*Channel -4.15845e-008*Channel**2

FWHM (ch) =   3.0981 +0.001135*Channel -6.6195e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.84      121.78   121.75  0.03%      0.91     0.91    0.01%
978.22      244.70   244.70 -0.00%      1.03     1.04   -0.25%

1376.49      344.28   344.34 -0.02%      1.14     1.13    0.69%
3114.07      778.90   778.88  0.00%      1.47     1.50   -1.84%
3854.86      964.08   964.07  0.00%      1.65     1.62    1.57%
5631.53     1408.01  1408.02 -0.00%      1.84     1.85   -0.23%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/25/2013  Time: 08:04:06

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1118 +0.250209*Channel -3.05048e-008*Channel**2

FWHM (ch) =   2.9476 +0.001015*Channel -2.22498e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.12      121.78   121.76  0.02%      0.84     0.86   -1.91%
978.78      244.70   244.76 -0.03%      0.97     0.98   -0.87%

1376.43      344.28   344.22  0.02%      1.12     1.08    3.90%
3114.77      778.90   778.94 -0.00%      1.44     1.47   -2.57%
3855.25      964.08   964.05  0.00%      1.65     1.63    1.00%
5631.67     1408.01  1408.02 -0.00%      1.99     1.99    0.07%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/26/2013  Time: 08:17:45

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.2017 +0.250144*Channel -3.00222e-008*Channel**2

FWHM (ch) =   3.0211 +0.001031*Channel -3.39019e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.62      121.78   121.77  0.01%      0.90     0.88    1.90%
979.37      244.70   244.75 -0.02%      0.99     1.00   -1.38%

1377.16      344.28   344.23  0.01%      1.09     1.09   -0.24%
3115.91      778.90   778.93 -0.00%      1.43     1.48   -3.14%
3856.61      964.08   964.06  0.00%      1.68     1.62    3.37%
5633.44     1408.01  1408.02 -0.00%      1.92     1.94   -0.64%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/27/2013  Time: 07:58:12

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1178 +0.250208*Channel -3.19201e-008*Channel**2

FWHM (ch) =   3.0317 +0.000898*Channel -8.89229e-009*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.02%      0.85     0.87   -2.31%
978.83      244.70   244.76 -0.03%      0.99     0.98    1.37%

1376.48      344.28   344.23  0.01%      1.08     1.06    1.91%
3114.85      778.90   778.93 -0.00%      1.40     1.44   -2.31%
3855.40      964.08   964.06  0.00%      1.61     1.59    1.09%
5631.91     1408.01  1408.02 -0.00%      1.95     1.95    0.01%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Continuing Calibration Verification Raw Data

404 of 557



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 07:26:40
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.90    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.82    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.90      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.61      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.49      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5630.00   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 07:37:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130626001_QCAsLeft.An1

Acquisition information
Start time:                 6/26/2013 07:26:40
Live time:                600
Real time:                630
Dead time:                  4.73 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 07:37:28
Zero offset:          -0.015 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.230E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.27keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 07:37:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0254

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11507.   1.39   0.79  1.866E-02
45.56     6246.   1.86   0.80  1.848E-02
46.80     1688.   6.98   0.80  1.844E-02
121.82    87136.   0.37   0.90  1.592E-02   121.78  28.410  9.939E-01 QA122 
244.66    17532.   0.83   1.02  1.181E-02   244.70   7.550  1.015E+00 Qa245 
295.96      866.   8.20   1.16  1.069E-02
344.29    48662.   0.46   1.12  9.637E-03   344.28  26.590  9.798E-01 Qa344 
367.66     1772.   4.47   1.20  9.397E-03
411.16     3437.   2.25   1.09  8.949E-03
444.02     4747.   1.87   1.21  8.611E-03
488.76      606.  10.80   1.07  8.150E-03
564.10      470.  12.83   1.02  7.374E-03
586.34      594.  11.82   1.29  7.145E-03
678.73      582.  10.80   1.29  6.194E-03
688.64     1010.   7.38   1.42  6.092E-03
778.95    12882.   1.00   1.49  5.163E-03   778.90  12.970  9.926E-01 Qa779 
810.31      486.  13.37   1.67  5.044E-03
867.35     3855.   2.41   1.59  4.829E-03
919.43      438.  10.61   1.65  4.632E-03
926.07      282.  17.81   1.15  4.607E-03
964.04    12528.   1.00   1.69  4.463E-03   964.08  14.500  9.989E-01 Qa964 

1005.27      703.   7.30   1.60  4.359E-03
1085.90     8134.   1.18   1.74  4.156E-03
1089.84     1384.   4.34   1.75  4.146E-03
1112.06    10510.   1.08   1.79  4.089E-03
1213.03     1006.   5.34   2.07  3.834E-03
1299.15     1128.   3.67   1.86  3.617E-03
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ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 07:37:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.00    13272.   0.89   1.93  3.342E-03  1408.01  20.850  9.827E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.75    39.96      7366.     13936. 7.466E+05    2.61   1.172  -      s 
181.84    45.50      3714.      6168. 3.338E+05    3.78   0.797  -       D
186.78    46.74      5979.      1820. 9.872E+04   12.90   0.798  -       D

1183.00   295.96      1549.       866. 8.104E+04   16.40   1.159  -        
1469.64   367.66      1368.      1772. 1.886E+05    8.95   1.201  -      s 
1643.53   411.16       942.      3437. 3.841E+05    4.50   1.094  -        
1774.90   444.02      1058.      4747. 5.513E+05    3.75   1.213  -        
1953.76   488.76      1151.       606. 7.441E+04   21.60   1.069  -        
2254.98   564.10      1173.       470. 6.373E+04   25.66   1.023  -      s 
2343.88   586.34      1277.       594. 8.316E+04   23.65   1.287  -        
2713.28   678.73      1024.       582. 9.404E+04   21.61   1.293  -        
2752.93   688.64      1228.      1010. 1.657E+05   14.77   1.423  -        
3239.43   810.31      1012.       486. 9.644E+04   26.75   1.672  -      s 
3467.55   867.35      1188.      3855. 7.983E+05    4.81   1.588  -        
3675.79   919.43       556.       438. 9.467E+04   21.22   1.654  -        
3702.35   926.07       642.       282. 6.132E+04   35.62   1.150  -      s 
4019.12  1005.27       496.       703. 1.613E+05   14.61   1.604  -      s 
4341.58  1085.86       531.      8134. 1.957E+06    2.36   1.743  -       D
4357.36  1089.80      1111.      1384. 3.339E+05    8.68   1.745  -       D
4446.23  1112.06       579.     10510. 2.570E+06    2.16   1.794  -        
4850.08  1213.03       416.      1006. 2.622E+05   10.67   2.067  -        
5194.58  1299.15       143.      1128. 3.120E+05    7.34   1.860  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.82      5265.     87136.   145.227     0.73   0.899 
Qa-245    977.88   244.64      2888.     17554.    29.257     1.85   1.006 
Qa-344   1376.15   344.28      1963.     48656.    81.093     0.97   1.114 
Qa-779   3114.03   778.95      1098.     12882.    21.471     2.01   1.493 
Qa-964   3854.22   964.04       763.     12528.    20.881     2.00   1.694 
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ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 07:37:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5630.03  1408.00       146.     13272.    22.120     1.79   1.929 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9387E-01                                      4.94E+03             
121.78 9.939E-01  (  1.928E-03 3.67E-01 2.84E+01 G  

Qa-245       1.0162E+00                                      4.94E+03             
244.70 1.016E+00  (  7.248E-03 9.27E-01 7.55E+00 G  

Qa-344       9.7970E-01                                      4.94E+03             
344.28 9.797E-01  (  2.079E-03 4.83E-01 2.66E+01 G  

Qa-779       9.9264E-01                                      4.94E+03             
778.90 9.926E-01  (  5.948E-03 1.00E+00 1.30E+01 G  

Qa-964       9.9890E-01                                      4.94E+03             
964.08 9.989E-01  (  5.130E-03 9.99E-01 1.45E+01 G  

Qa-1408      9.8274E-01                                      4.94E+03             
1408.01 9.827E-01  (  2.086E-03 8.93E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 07:37:45
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6764E-01    9.9387E-01   7.2999E-03    1.1370E-01  1.928E-03
Qa-245       8.8711E-01    1.0162E+00   1.8849E-02    1.1753E-01  7.248E-03
Qa-344       8.5527E-01    9.7970E-01   9.4727E-03    1.1225E-01  2.079E-03
Qa-779       8.6656E-01    9.9264E-01   1.9929E-02    1.1506E-01  5.948E-03
Qa-964       8.7203E-01    9.9890E-01   1.9952E-02    1.1577E-01  5.130E-03
Qa-1408      8.5793E-01    9.8274E-01   1.7552E-02    1.1356E-01  2.086E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2036.3 keV)     5.207E+00  uCi           
Total Decayed Activity ( 1112.0 to  2036.3 keV) 5.9640293E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:27:26
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.54      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5629.50   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.04      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.33      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 07:38:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130627001_QCAsLeft.An1

Acquisition information
Start time:                 6/27/2013 07:27:26
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 07:38:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0252

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    14029.   1.30   1.15  1.866E-02
45.49     6157.   1.89   0.80  1.848E-02
46.79     1758.   6.75   0.81  1.843E-02
121.81    86769.   0.37   0.89  1.592E-02   121.78  28.410  9.898E-01 QA122 
244.65    17359.   0.93   1.01  1.181E-02   244.70   7.550  1.005E+00 Qa245 
295.91      894.   7.35   1.12  1.069E-02
344.28    49233.   0.48   1.12  9.637E-03   344.28  26.590  9.915E-01 Qa344 
367.65     1623.   4.52   1.09  9.397E-03
411.16     3551.   2.27   1.22  8.949E-03
444.05     4819.   2.06   1.18  8.610E-03
488.82      582.  10.52   1.03  8.149E-03
503.65      280.  16.69   0.94  7.997E-03
564.05      666.   7.81   1.34  7.376E-03
586.40      674.  10.26   1.37  7.145E-03
678.88      643.  10.09   1.57  6.193E-03
688.72     1039.   6.57   1.23  6.091E-03
719.24      429.  14.29   1.34  5.777E-03
778.96    13140.   1.05   1.54  5.163E-03   778.90  12.970  1.013E+00 Qa779 
867.39     3824.   2.43   1.44  4.829E-03
919.39      404.  13.59   1.64  4.632E-03
964.04    12539.   1.05   1.69  4.463E-03   964.08  14.500  9.999E-01 Qa964 

1005.14      722.   6.29   1.35  4.359E-03
1085.93     8056.   1.17   1.79  4.156E-03
1089.83     1320.   4.30   1.79  4.146E-03
1112.06    10595.   1.10   1.69  4.089E-03
1212.87     1065.   4.93   1.87  3.835E-03
1299.17     1137.   3.58   1.81  3.617E-03
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ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 07:38:33
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13683.   0.87   2.04  3.342E-03  1408.01  20.850  1.013E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.81    39.98      7424.     14029. 7.517E+05    2.60   1.149  -      s 
181.85    45.51      3724.      6157. 3.332E+05    3.79   0.804  -       D
187.01    46.81      6167.      1758. 9.535E+04   13.51   0.805  -       D

1182.71   295.91      1370.       894. 8.358E+04   14.71   1.124  -        
1469.45   367.65      1252.      1623. 1.727E+05    9.04   1.088  -      s 
1643.38   411.16      1009.      3551. 3.968E+05    4.53   1.219  -        
1774.86   444.05      1369.      4819. 5.597E+05    4.13   1.184  -        
1953.82   488.82      1056.       582. 7.142E+04   21.04   1.031  -        
2013.13   503.65       762.       280. 3.501E+04   33.39   0.937  -      s 
2254.59   563.92      1021.       666. 9.029E+04   15.63   1.336  -       D
2343.91   586.40      1244.       674. 9.429E+04   20.52   1.367  -        
2713.67   678.88      1049.       643. 1.039E+05   20.17   1.566  -      s 
2753.00   688.72      1035.      1039. 1.706E+05   13.14   1.233  -        
2875.03   719.24      1010.       429. 7.431E+04   28.57   1.341  -      s 
3467.39   867.39      1230.      3824. 7.920E+05    4.86   1.439  -        
3675.33   919.39       748.       404. 8.733E+04   27.17   1.638  -      s 
4018.24  1005.14       382.       722. 1.655E+05   12.58   1.347  -      s 
4341.36  1085.88       445.      8056. 1.939E+06    2.35   1.789  -       D
4356.96  1089.78       950.      1320. 3.183E+05    8.60   1.792  -       D
4445.85  1112.06       697.     10595. 2.591E+06    2.21   1.692  -        
4849.03  1212.87       393.      1065. 2.778E+05    9.85   1.866  -        
5194.23  1299.17       125.      1137. 3.144E+05    7.17   1.807  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.85   121.81      5643.     86769.   144.615     0.74   0.891 
Qa-245    977.82   244.65      2918.     17359.    28.932     1.86   1.015 
Qa-344   1376.02   344.28      1915.     49233.    82.055     0.96   1.120 
Qa-779   3113.80   778.96      1383.     13140.    21.900     2.10   1.536 
Qa-964   3853.87   964.04       983.     12539.    20.899     2.10   1.694 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627001_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5629.51  1407.99       101.     13683.    22.805     1.74   2.038 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8982E-01                                      4.94E+03             
121.78 9.898E-01  (  1.997E-03 3.70E-01 2.84E+01 G  

Qa-245       1.0050E+00                                      4.94E+03             
244.70 1.005E+00  (  7.287E-03 9.31E-01 7.55E+00 G  

Qa-344       9.9146E-01                                      4.94E+03             
344.28 9.915E-01  (  2.053E-03 4.80E-01 2.66E+01 G  

Qa-779       1.0126E+00                                      4.94E+03             
778.90 1.013E+00  (  6.677E-03 1.05E+00 1.30E+01 G  

Qa-964       9.9991E-01                                      4.94E+03             
964.08 9.999E-01  (  5.825E-03 1.05E+00 1.45E+01 G  

Qa-1408      1.0133E+00                                      4.94E+03             
1408.01 1.013E+00  (  1.736E-03 8.72E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627001_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6398E-01    9.8982E-01   7.3269E-03    1.1324E-01  1.997E-03
Qa-245       8.7723E-01    1.0050E+00   1.8711E-02    1.1625E-01  7.287E-03
Qa-344       8.6541E-01    9.9146E-01   9.5094E-03    1.1359E-01  2.053E-03
Qa-779       8.8390E-01    1.0126E+00   2.1293E-02    1.1755E-01  6.677E-03
Qa-964       8.7279E-01    9.9991E-01   2.1010E-02    1.1607E-01  5.825E-03
Qa-1408      8.8449E-01    1.0133E+00   1.7681E-02    1.1703E-01  1.736E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2036.4 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.8 to  2036.4 keV) 6.0121469E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

416 of 557



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

420 of 557



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

423 of 557



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130625001_QCAsLeft                                                        
Acquired: 6/25/2013 08:16:36
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.30      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.60   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.09      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130625001_QCAsLeft.An1

Acquisition information
Start time:                 6/25/2013 08:16:36
Live time:                600
Real time:                627
Dead time:                  4.31 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/25/2013 08:27:22
Zero offset:           0.105 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.228E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0572

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10735.   1.52   1.11  1.774E-02
45.45     5451.   2.05   0.83  1.759E-02
46.82     1662.   7.08   0.83  1.756E-02
121.88    85981.   0.37   0.90  1.556E-02   121.78  28.410  1.003E+00 QA122 
244.67    17807.   0.82   1.03  1.231E-02   244.70   7.550  9.887E-01 Qa245 
295.90     1009.   6.02   1.08  1.098E-02
344.15    50191.   0.47   1.13  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.51     1715.   4.47   1.25  9.495E-03
411.02     3595.   2.41   1.21  9.042E-03
443.88     4713.   2.02   1.20  8.701E-03
488.67      663.   9.03   1.37  8.235E-03
564.00      623.  11.71   1.14  7.452E-03
586.29      650.  10.11   1.08  7.220E-03
678.68      534.  10.47   1.28  6.260E-03
688.69     1050.   6.38   1.19  6.156E-03
719.49      439.  14.20   1.20  5.836E-03
778.98    13251.   1.03   1.50  5.218E-03   778.90  12.970  1.010E+00 Qa779 
810.24      437.  14.54   1.63  5.103E-03
867.47     3979.   2.50   1.48  4.894E-03
919.23      454.  11.21   1.41  4.704E-03
964.08    12805.   1.04   1.64  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.05      709.   6.84   1.51  4.432E-03
1085.91     8245.   1.18   1.72  4.219E-03
1089.82     1388.   4.50   1.72  4.209E-03
1112.02    11004.   1.06   1.72  4.150E-03
1212.99     1046.   5.37   1.58  3.885E-03
1299.09     1164.   3.74   1.96  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    13774.   0.88   1.92  3.372E-03  1408.01  20.850  1.011E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.30    39.97      5918.     10735. 6.053E+05    3.04   1.112  -      s 
181.21    45.41      3540.      5451. 3.099E+05    4.11   0.828  -       D
186.70    46.79      6087.      1662. 9.469E+04   14.15   0.830  -       D

1182.37   295.91      1773.      1059. 9.643E+04   14.87   1.066  -        
1468.63   367.51      1302.      1715. 1.806E+05    8.95   1.251  -      s 
1642.61   411.02      1260.      3595. 3.976E+05    4.82   1.214  -        
1774.02   443.88      1270.      4713. 5.417E+05    4.03   1.203  -        
1953.16   488.67       974.       663. 8.051E+04   18.06   1.365  -      s 
2254.43   564.00      1467.       623. 8.355E+04   23.43   1.145  -        
2343.61   586.29      1186.       650. 9.009E+04   20.23   1.081  -      s 
2713.21   678.68       895.       534. 8.532E+04   20.95   1.280  -        
2753.26   688.69      1042.      1050. 1.706E+05   12.76   1.193  -        
2876.47   719.49      1044.       439. 7.519E+04   28.41   1.203  -      s 
3239.57   810.24       998.       437. 8.555E+04   29.08   1.627  -      s 
3468.59   867.47      1418.      3979. 8.132E+05    5.01   1.479  -        
3675.75   919.23       629.       454. 9.656E+04   22.42   1.414  -        
4019.26  1005.05       431.       709. 1.599E+05   13.67   1.508  -        
4342.94  1085.82       600.      8245. 1.954E+06    2.36   1.720  -       D
4358.59  1089.74      1254.      1388. 3.297E+05    9.00   1.723  -       D
4447.49  1112.02       614.     11004. 2.651E+06    2.12   1.719  -        
4851.76  1212.99       441.      1046. 2.693E+05   10.75   1.584  -        
5196.55  1299.09       158.      1164. 3.181E+05    7.48   1.955  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.69   121.88      5179.     85981.   143.301     0.74   0.905 
Qa-245    977.44   244.65      3045.     17639.    29.398     1.87   1.031 
Qa-344   1375.26   344.15      1813.     50191.    83.652     0.94   1.132 
Qa-779   3114.51   778.98      1280.     13251.    22.084     2.07   1.497 
Qa-964   3855.25   964.08      1036.     12805.    21.342     2.08   1.641 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.61  1407.97       145.     13774.    22.956     1.75   1.920 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0030E+00                                      4.94E+03             
121.78 1.003E+00  (  1.956E-03 3.70E-01 2.84E+01 G  

Qa-245       9.7938E-01                                      4.94E+03             
244.70 9.794E-01  (  7.139E-03 9.33E-01 7.55E+00 G  

Qa-344       1.0002E+00                                      4.94E+03             
344.28 1.000E+00  (  1.977E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0101E+00                                      4.94E+03             
778.90 1.010E+00  (  6.356E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0036E+00                                      4.94E+03             
964.08 1.004E+00  (  5.878E-03 1.04E+00 1.45E+01 G  

Qa-1408      1.0109E+00                                      4.94E+03             
1408.01 1.011E+00  (  2.061E-03 8.76E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7575E-01    1.0030E+00   7.4148E-03    1.1475E-01  1.956E-03
Qa-245       8.5511E-01    9.7938E-01   1.8273E-02    1.1329E-01  7.139E-03
Qa-344       8.7331E-01    1.0002E+00   9.4312E-03    1.1458E-01  1.977E-03
Qa-779       8.8195E-01    1.0101E+00   2.0881E-02    1.1719E-01  6.356E-03
Qa-964       8.7625E-01    1.0036E+00   2.0839E-02    1.1645E-01  5.878E-03
Qa-1408      8.8259E-01    1.0109E+00   1.7710E-02    1.1675E-01  2.061E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1102.2 to  2034.6 keV)     5.245E+00  uCi           
Total Decayed Activity ( 1102.2 to  2034.6 keV) 6.0072107E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 07:51:14
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    487.20    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.49      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.82      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5633.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.92      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130626001_QCAsLeft.An1

Acquisition information
Start time:                 6/26/2013 07:51:14
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 08:02:01
Zero offset:          -0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0599

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01     9231.   1.52   0.83  1.774E-02
45.53     5400.   2.00   0.84  1.759E-02
46.80     1513.   8.14   0.84  1.756E-02
121.88    85306.   0.37   0.91  1.556E-02   121.78  28.410  9.953E-01 QA122 
244.65    17591.   0.91   1.01  1.231E-02   244.70   7.550  9.768E-01 Qa245 
295.81     1000.   7.78   1.09  1.099E-02
344.15    50222.   0.47   1.10  9.739E-03   344.28  26.590  1.001E+00 Qa344 
367.59     1694.   4.65   1.12  9.494E-03
411.03     3680.   2.44   1.12  9.042E-03
443.92     4790.   2.06   1.23  8.700E-03
488.58      560.  10.86   1.07  8.236E-03
563.87      478.  12.05   1.21  7.453E-03
586.39      584.  10.13   1.21  7.219E-03
678.77      513.   9.29   1.37  6.258E-03
688.73      972.   7.71   1.44  6.155E-03
719.38      375.  13.77   1.36  5.837E-03
778.98    13355.   1.06   1.49  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.45      391.  15.02   1.65  5.102E-03
841.52      272.  19.88   0.91  4.989E-03
867.47     3845.   2.75   1.59  4.894E-03
964.06    12713.   1.00   1.56  4.540E-03   964.08  14.500  9.965E-01 Qa964 

1005.16      639.   6.53   1.50  4.432E-03
1085.91     8117.   1.20   1.68  4.219E-03
1089.88     1381.   4.05   1.68  4.209E-03
1112.06    11142.   1.07   1.69  4.150E-03
1212.84     1081.   4.57   1.71  3.885E-03
1299.10     1190.   3.65   1.84  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.96    13952.   0.86   1.92  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.49      372.   5.87   1.57  3.241E-03
1528.64      313.   5.83   0.78  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.84    39.97      5666.     10478. 5.908E+05    3.03   1.120  -      s 
181.84    45.49      3173.      5338. 3.035E+05    4.05   0.836  -       D
186.91    46.76      6731.      1597. 9.095E+04   15.37   0.837  -       D

1182.65   295.81      1744.      1000. 9.099E+04   15.57   1.091  -        
1469.70   367.59      1366.      1694. 1.784E+05    9.30   1.117  -      s 
1643.42   411.03      1284.      3680. 4.070E+05    4.87   1.124  -        
1774.98   443.92      1381.      4790. 5.506E+05    4.12   1.233  -        
1953.59   488.58      1046.       560. 6.799E+04   21.72   1.067  -      s 
2254.77   563.87      1093.       478. 6.416E+04   24.10   1.208  -        
2344.87   586.39      1040.       584. 8.084E+04   20.26   1.206  -        
2714.88   678.87       962.       561. 8.968E+04   21.21   1.173  -      s 
2754.35   688.73      1256.       972. 1.580E+05   15.41   1.441  -        
2876.97   719.38       817.       375. 6.421E+04   27.54   1.357  -        
3241.43   810.45       900.       391. 7.663E+04   30.05   1.645  -      s 
3365.75   841.52       832.       272. 5.460E+04   39.77   0.909  -      s 
3469.64   867.47      1669.      3845. 7.856E+05    5.50   1.591  -        
4020.80  1005.16       368.       639. 1.442E+05   13.07   1.500  -        
4344.08  1085.83       680.      8117. 1.924E+06    2.40   1.681  -       D
4359.97  1089.80       876.      1381. 3.281E+05    8.11   1.684  -       D
4448.79  1112.06       714.     11142. 2.685E+06    2.15   1.686  -        
4852.35  1212.84       348.      1081. 2.782E+05    9.14   1.709  -        
5197.82  1299.10       148.      1190. 3.253E+05    7.30   1.841  -        
5832.29  1457.49        20.       372. 1.146E+05   11.75   1.575  -        
6117.35  1528.64         4.       313. 1.025E+05   11.66   0.783  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.28   121.88      5204.     85306.   142.176     0.74   0.905 
Qa-245    978.12   244.65      2791.     17591.    29.318     1.82   1.010 
Qa-344   1375.97   344.15      1918.     50222.    83.704     0.95   1.098 
Qa-779   3115.48   778.98      1511.     13355.    22.258     2.11   1.493 
Qa-964   3856.26   964.06       835.     12713.    21.188     2.01   1.557 
Qa-1408  5633.88  1407.96       102.     13952.    23.253     1.72   1.917 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9529E-01                                      4.94E+03             
121.78 9.953E-01  (  1.961E-03 3.71E-01 2.84E+01 G  

Qa-245       9.7685E-01                                      4.94E+03             
244.70 9.768E-01  (  6.836E-03 9.11E-01 7.55E+00 G  

Qa-344       1.0010E+00                                      4.94E+03             
344.28 1.001E+00  (  2.034E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0182E+00                                      4.94E+03             
778.90 1.018E+00  (  6.906E-03 1.06E+00 1.30E+01 G  

Qa-964       9.9653E-01                                      4.94E+03             
964.08 9.965E-01  (  5.277E-03 1.00E+00 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  1.731E-03 8.62E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

441 of 557



ORTEC g v - i (1087) Env32  G53W4.26  6/26/2013 08:02:18
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6887E-01    9.9529E-01   7.3937E-03    1.1387E-01  1.961E-03
Qa-245       8.5278E-01    9.7685E-01   1.7800E-02    1.1293E-01  6.836E-03
Qa-344       8.7385E-01    1.0010E+00   9.4954E-03    1.1467E-01  2.034E-03
Qa-779       8.8887E-01    1.0182E+00   2.1486E-02    1.1821E-01  6.906E-03
Qa-964       8.6996E-01    9.9653E-01   2.0017E-02    1.1551E-01  5.277E-03
Qa-1408      8.9398E-01    1.0240E+00   1.7661E-02    1.1824E-01  1.731E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2034.2 keV)     5.248E+00  uCi           
Total Decayed Activity ( 1111.9 to  2034.2 keV) 6.0118866E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130626004_QCAsLeft                                                        
Acquired: 6/26/2013 12:38:47
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.19      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.14      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.98   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130626004_QCAsLeft.An1

Acquisition information
Start time:                 6/26/2013 12:38:47
Live time:                600
Real time:                629
Dead time:                  4.60 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 12:49:42
Zero offset:          -0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.861E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0211

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.81     6512.   2.00   0.81  1.673E-02
45.32     4243.   2.36   0.81  1.660E-02
46.76     1017.  10.81   0.82  1.656E-02
121.75    80898.   0.38   0.90  1.472E-02   121.78  28.410  9.982E-01 QA122 
244.70    16825.   0.85   1.04  1.171E-02   244.70   7.550  9.822E-01 Qa245 
295.86      926.   7.78   1.09  1.046E-02
344.33    48028.   0.49   1.14  9.283E-03   344.28  26.590  1.004E+00 Qa344 
367.72     1691.   4.51   1.06  9.054E-03
411.09     3545.   2.47   1.19  8.628E-03
443.93     4550.   2.16   1.28  8.305E-03
488.63      636.  10.24   1.16  7.866E-03
563.88      481.  12.24   0.89  7.127E-03
586.14      630.  11.13   1.24  6.908E-03
678.65      450.  10.21   1.44  5.998E-03
688.51     1005.   6.28   1.50  5.902E-03
778.89    12874.   1.08   1.53  5.015E-03   778.90  12.970  1.021E+00 Qa779 
810.09      340.  15.69   1.14  4.900E-03
867.37     3855.   2.49   1.48  4.690E-03
919.46      400.  13.70   1.52  4.499E-03
964.05    12095.   1.02   1.62  4.336E-03   964.08  14.500  9.927E-01 Qa964 

1005.18      650.   8.20   1.60  4.237E-03
1085.85     7543.   1.25   1.70  4.043E-03
1089.80     1304.   4.35   1.70  4.033E-03
1111.95    10224.   1.16   1.74  3.980E-03
1212.83      980.   5.09   1.61  3.737E-03
1299.11     1004.   4.13   1.90  3.529E-03
1407.98    13065.   0.92   1.84  3.267E-03  1408.01  20.850  9.897E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.06    39.72      6457.      7913. 4.729E+05    4.02   1.207  -      s 
181.27    45.23      2953.      4184. 2.521E+05    4.80   0.815  -       D
187.00    46.67      5468.      1080. 6.521E+04   20.30   0.816  -       D

1182.83   295.86      1523.       926. 8.853E+04   15.56   1.094  -        
1470.11   367.72      1291.      1691. 1.867E+05    9.03   1.059  -      s 
1643.51   411.09      1251.      3545. 4.109E+05    4.94   1.194  -        
1774.84   443.93      1390.      4550. 5.479E+05    4.33   1.278  -        
1953.55   488.63      1126.       636. 8.080E+04   20.49   1.156  -        
2254.45   563.88      1105.       481. 6.749E+04   24.47   0.894  -      s 
2343.49   586.14      1260.       630. 9.120E+04   22.25   1.238  -        
2713.91   678.76      1081.       438. 7.302E+04   28.90   1.493  -      s 
2752.91   688.51       931.      1005. 1.703E+05   12.55   1.496  -        
3239.18   810.09       811.       340. 6.947E+04   31.38   1.137  -      s 
3468.35   867.37      1267.      3855. 8.219E+05    4.97   1.481  -        
3676.74   919.46       705.       400. 8.897E+04   27.40   1.521  -        
4019.68  1005.18       533.       650. 1.534E+05   16.39   1.597  -        
4342.47  1085.77       663.      7543. 1.866E+06    2.50   1.700  -       D
4358.27  1089.72       955.      1304. 3.232E+05    8.70   1.701  -       D
4446.91  1111.95       768.     10224. 2.569E+06    2.31   1.741  -      s 
4850.63  1212.83       378.       980. 2.623E+05   10.19   1.612  -        
5195.96  1299.11       163.      1004. 2.844E+05    8.27   1.898  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.90   121.75      5149.     80898.   134.830     0.77   0.901 
Qa-245    978.32   244.70      2756.     16801.    28.002     1.88   1.044 
Qa-344   1376.63   344.33      1836.     48028.    80.047     0.97   1.138 
Qa-779   3114.37   778.89      1410.     12874.    21.456     2.15   1.531 
Qa-964   3855.13   964.05       753.     12095.    20.158     2.04   1.616 
Qa-1408  5631.75  1407.98       245.     13065.    21.775     1.83   1.845 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

454 of 557
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130626004_QCAsLeft.An1       

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9815E-01                                      4.94E+03             
121.78 9.982E-01  (  2.063E-03 3.83E-01 2.84E+01 G  

Qa-245       9.8082E-01                                      4.94E+03             
244.70 9.808E-01  (  7.141E-03 9.42E-01 7.55E+00 G  

Qa-344       1.0039E+00                                      4.94E+03             
344.28 1.004E+00  (  2.087E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0214E+00                                      4.94E+03             
778.90 1.021E+00  (  6.943E-03 1.08E+00 1.30E+01 G  

Qa-964       9.9272E-01                                      4.94E+03             
964.08 9.927E-01  (  5.249E-03 1.02E+00 1.45E+01 G  

Qa-1408      9.8970E-01                                      4.94E+03             
1408.01 9.897E-01  (  2.763E-03 9.17E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130626004_QCAsLeft.An1       

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7135E-01    9.9815E-01   7.6391E-03    1.1421E-01  2.063E-03
Qa-245       8.5622E-01    9.8082E-01   1.8486E-02    1.1349E-01  7.141E-03
Qa-344       8.7637E-01    1.0039E+00   9.7389E-03    1.1502E-01  2.087E-03
Qa-779       8.9162E-01    1.0214E+00   2.1999E-02    1.1866E-01  6.943E-03
Qa-964       8.6661E-01    9.9272E-01   2.0228E-02    1.1512E-01  5.249E-03
Qa-1408      8.6397E-01    9.8970E-01   1.8158E-02    1.1444E-01  2.763E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.7 to  2035.3 keV)     5.226E+00  uCi           
Total Decayed Activity ( 1111.7 to  2035.3 keV) 5.9866643E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

456 of 557



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:29:28
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.91      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.47      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.74      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 07:40:42
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130627001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130627001_QCAsLeft.An1

Acquisition information
Start time:                 6/27/2013 07:29:28
Live time:                600
Real time:                629
Dead time:                  4.60 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0199

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     7699.   2.08   1.15  1.673E-02
45.30     4347.   2.47   0.83  1.660E-02
46.68     1276.   8.69   0.83  1.656E-02
121.75    81356.   0.38   0.91  1.472E-02   121.78  28.410  1.004E+00 QA122 
244.70    17139.   0.92   1.03  1.171E-02   244.70   7.550  1.001E+00 Qa245 
296.03      804.   8.18   1.24  1.046E-02
344.33    47847.   0.49   1.14  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.71     1623.   4.27   1.23  9.054E-03
411.10     3421.   2.73   1.17  8.628E-03
443.94     4489.   1.75   1.23  8.305E-03
488.62      546.  11.91   1.25  7.866E-03
563.84      534.   9.64   1.44  7.127E-03
586.12      515.  11.83   1.50  6.908E-03
674.58      216.  19.85   1.42  6.038E-03
678.69      516.   9.00   1.42  5.998E-03
688.65      939.   8.38   1.35  5.901E-03
719.38      360.  16.46   1.51  5.599E-03
778.88    12695.   1.04   1.47  5.015E-03   778.90  12.970  1.007E+00 Qa779 
810.49      307.  18.07   1.15  4.899E-03
867.38     3786.   2.50   1.60  4.690E-03
919.34      340.  11.35   1.59  4.500E-03
964.06    12018.   1.07   1.65  4.336E-03   964.08  14.500  9.866E-01 Qa964 

1005.16      750.   7.47   1.57  4.237E-03
1085.85     7722.   1.23   1.69  4.043E-03
1089.75     1353.   4.06   1.70  4.033E-03
1111.99    10477.   1.14   1.75  3.980E-03
1212.81     1032.   5.01   1.83  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.11     1082.   3.89   1.76  3.529E-03
1408.00    13238.   0.92   1.85  3.267E-03  1408.01  20.850  1.003E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.15    39.75      6620.      7699. 4.602E+05    4.15   1.147  -      s 
181.33    45.25      3568.      4347. 2.619E+05    4.93   0.826  -       D
186.85    46.63      5515.      1276. 7.707E+04   17.38   0.828  -       D

1183.39   296.03      1406.       804. 7.683E+04   16.35   1.236  -        
1469.93   367.71      1098.      1623. 1.792E+05    8.55   1.233  -      s 
1643.39   411.10      1477.      3421. 3.965E+05    5.46   1.174  -        
1774.63   443.93      1262.      4636. 5.582E+05    4.11   1.255  -        
1953.29   488.62      1186.       546. 6.935E+04   23.83   1.248  -        
2254.08   563.84       882.       534. 7.492E+04   19.28   1.443  -      s 
2343.17   586.12      1066.       515. 7.455E+04   23.66   1.498  -        
2713.74   678.79       977.       519. 8.656E+04   23.26   1.532  -        
2753.19   688.65      1314.       939. 1.591E+05   16.76   1.348  -        
2876.06   719.38      1014.       360. 6.424E+04   32.91   1.506  -        
3240.49   810.49       867.       307. 6.271E+04   36.14   1.147  -      s 
3468.06   867.38      1268.      3786. 8.073E+05    5.01   1.601  -        
3675.92   919.15       573.       340. 7.548E+04   22.70   1.594  -       D
4019.26  1005.16       518.       750. 1.769E+05   14.94   1.568  -        
4342.12  1085.78       653.      7722. 1.910E+06    2.46   1.694  -       D
4357.72  1089.68       829.      1353. 3.354E+05    8.11   1.697  -       D
4446.72  1111.99       796.     10477. 2.633E+06    2.29   1.748  -        
4850.16  1212.81       390.      1032. 2.761E+05   10.02   1.826  -        
5195.58  1299.11       156.      1082. 3.065E+05    7.78   1.762  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.84   121.75      5292.     81356.   135.594     0.76   0.910 
Qa-245    978.22   244.70      2652.     17139.    28.565     1.85   1.035 
Qa-344   1376.48   344.33      1880.     47868.    79.780     0.97   1.143 
Qa-779   3114.07   778.88      1210.     12695.    21.159     2.07   1.471 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-964   3854.81   964.06      1012.     12018.    20.031     2.15   1.651 
Qa-1408  5631.46  1408.00       275.     13238.    22.063     1.83   1.847 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0039E+00                                      4.94E+03             
121.78 1.004E+00  (  2.091E-03 3.82E-01 2.84E+01 G  

Qa-245       1.0007E+00                                      4.94E+03             
244.70 1.001E+00  (  7.006E-03 9.24E-01 7.55E+00 G  

Qa-344       1.0007E+00                                      4.94E+03             
344.28 1.001E+00  (  2.112E-03 4.87E-01 2.66E+01 G  

Qa-779       1.0074E+00                                      4.94E+03             
778.90 1.007E+00  (  6.430E-03 1.04E+00 1.30E+01 G  

Qa-964       9.8656E-01                                      4.94E+03             
964.08 9.866E-01  (  6.083E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0029E+00                                      4.94E+03             
1408.01 1.003E+00  (  2.928E-03 9.16E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7629E-01    1.0039E+00   7.6746E-03    1.1487E-01  2.091E-03
Qa-245       8.7345E-01    1.0007E+00   1.8498E-02    1.1573E-01  7.006E-03
Qa-344       8.7345E-01    1.0007E+00   9.7559E-03    1.1466E-01  2.112E-03
Qa-779       8.7929E-01    1.0074E+00   2.0868E-02    1.1688E-01  6.430E-03
Qa-964       8.6114E-01    9.8656E-01   2.1198E-02    1.1461E-01  6.083E-03
Qa-1408      8.7541E-01    1.0029E+00   1.8369E-02    1.1596E-01  2.928E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.239E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 6.0020747E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130625001_QCAsLeft                                                        
Acquired: 6/25/2013 07:52:21
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.84      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.26      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.44      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.60   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.99      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130625001_QCAsLeft.An1

Acquisition information
Start time:                 6/25/2013 07:52:21
Live time:                600
Real time:                681
Dead time:                 11.88 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/25/2013 08:04:06
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.050E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0289

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.69     8385.   2.02   1.11  1.739E-02
45.23     4479.   2.35   0.78  1.723E-02
46.65     1267.   7.90   0.78  1.718E-02
121.76    82373.   0.38   0.84  1.492E-02   121.78  28.410  1.003E+00 QA122 
244.76    16379.   0.94   0.97  1.122E-02   244.70   7.550  9.979E-01 Qa245 
295.92      792.   8.56   1.05  1.013E-02
344.22    46842.   0.49   1.12  9.109E-03   344.28  26.590  9.979E-01 Qa344 
367.63     1528.   5.43   1.18  8.882E-03
411.10     3376.   2.39   1.14  8.463E-03
443.91     4524.   2.01   1.21  8.147E-03
488.82      486.  11.32   0.85  7.714E-03
503.39      298.  17.80   0.92  7.573E-03
563.92      489.  11.59   1.03  6.989E-03
586.22      575.  10.57   1.21  6.774E-03
678.60      486.  11.45   1.56  5.883E-03
688.66     1093.   7.17   1.52  5.786E-03
719.39      425.  10.33   1.42  5.490E-03
778.94    12351.   1.04   1.44  4.916E-03   778.90  12.970  9.994E-01 Qa779 
867.44     3823.   2.57   1.58  4.574E-03
919.18      420.  11.09   1.76  4.375E-03
964.06    11914.   1.05   1.65  4.202E-03   964.08  14.500  1.009E+00 Qa964 

1005.27      630.   8.05   1.83  4.107E-03
1085.87     7696.   1.21   1.73  3.922E-03
1089.88     1322.   4.04   1.74  3.913E-03
1112.04    10190.   1.16   1.76  3.862E-03
1212.92     1029.   5.30   1.98  3.630E-03
1299.19     1102.   3.82   1.69  3.432E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1408.01    12692.   0.92   1.99  3.182E-03  1408.01  20.850  9.871E-01 Qa1408
1457.49      348.   5.52   1.25  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.07    39.69      7570.      8385. 4.821E+05    4.05   1.108  -      s 
181.24    45.20      3323.      4479. 2.600E+05    4.71   0.783  -       D
186.88    46.61      4382.      1267. 7.374E+04   15.81   0.785  -       D

1183.30   295.92      1466.       792. 7.821E+04   17.12   1.053  -        
1470.00   367.63      1530.      1528. 1.720E+05   10.86   1.179  -      s 
1643.82   411.10      1048.      3376. 3.989E+05    4.78   1.144  -        
1774.99   443.91      1164.      4524. 5.553E+05    4.01   1.206  -        
1954.54   488.82       905.       486. 6.295E+04   22.64   0.852  -      s 
2012.82   503.39       896.       298. 3.930E+04   35.61   0.919  -      s 
2254.86   563.92      1050.       489. 7.002E+04   23.18   1.029  -        
2344.05   586.22      1040.       575. 8.488E+04   21.14   1.206  -      s 
2713.47   678.60       870.       486. 8.261E+04   22.90   1.556  -        
2753.70   688.66      1263.      1093. 1.889E+05   14.34   1.521  -        
2876.51   719.37       782.       394. 7.177E+04   25.41   1.410  -        
3468.78   867.44      1389.      3823. 8.358E+05    5.14   1.575  -        
3675.72   919.18       548.       420. 9.605E+04   22.19   1.764  -        
4020.11  1005.27       499.       630. 1.534E+05   16.11   1.828  -        
4342.59  1085.86       454.      7696. 1.962E+06    2.41   1.734  -       D
4358.64  1089.87       762.      1322. 3.379E+05    8.07   1.737  -       D
4447.28  1112.04       758.     10190. 2.639E+06    2.33   1.756  -        
4850.95  1212.92       414.      1029. 2.834E+05   10.61   1.978  -        
5196.16  1299.19       141.      1102. 3.212E+05    7.65   1.694  -        
5829.66  1457.49         4.       348. 1.134E+05   11.04   1.250  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.12   121.76      5780.     82373.   137.289     0.76   0.844 
Qa-245    978.78   244.76      2594.     16379.    27.299     1.88   0.972 
Qa-344   1376.43   344.22      1783.     46842.    78.070     0.98   1.120 
Qa-779   3114.77   778.94      1112.     12351.    20.584     2.08   1.437 
Qa-964   3855.26   964.06       886.     11914.    19.856     2.10   1.650 
Qa-1408  5631.63  1408.01       176.     12692.    21.154     1.83   1.992 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0026E+00                                      4.94E+03             
121.78 1.003E+00  (  2.156E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9786E-01                                      4.94E+03             
244.70 9.979E-01  (  7.229E-03 9.39E-01 7.55E+00 G  

Qa-344       9.9792E-01                                      4.94E+03             
344.28 9.979E-01  (  2.096E-03 4.89E-01 2.66E+01 G  

Qa-779       9.9938E-01                                      4.94E+03             
778.90 9.994E-01  (  6.288E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0089E+00                                      4.94E+03             
964.08 1.009E+00  (  5.874E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.8714E-01                                      4.94E+03             
1408.01 9.871E-01  (  2.401E-03 9.17E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7542E-01    1.0026E+00   7.6649E-03    1.1472E-01  2.156E-03
Qa-245       8.7124E-01    9.9786E-01   1.8735E-02    1.1545E-01  7.229E-03
Qa-344       8.7129E-01    9.9792E-01   9.7505E-03    1.1434E-01  2.096E-03
Qa-779       8.7257E-01    9.9938E-01   2.0767E-02    1.1597E-01  6.288E-03
Qa-964       8.8085E-01    1.0089E+00   2.1178E-02    1.1711E-01  5.874E-03
Qa-1408      8.6188E-01    9.8714E-01   1.8108E-02    1.1414E-01  2.401E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1101.2 to  2035.6 keV)     5.233E+00  uCi           
Total Decayed Activity ( 1101.2 to  2035.6 keV) 5.9938002E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130626001_QCAsLeft                                                        
Acquired: 6/26/2013 08:05:58
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.60    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.80      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5633.30   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.90      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130626001_QCAsLeft.An1

Acquisition information
Start time:                 6/26/2013 08:05:58
Live time:                600
Real time:                681
Dead time:                 11.89 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 08:17:45
Zero offset:          -0.202 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.002E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.81keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0256

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.72     8366.   1.99   1.13  1.739E-02
45.23     4450.   2.46   0.80  1.722E-02
46.49     1303.   7.92   0.80  1.719E-02
121.77    81980.   0.38   0.90  1.492E-02   121.78  28.410  9.980E-01 QA122 
244.75    16380.   0.95   0.99  1.122E-02   244.70   7.550  9.981E-01 Qa245 
295.91      937.   8.17   1.00  1.013E-02
344.23    46667.   0.49   1.09  9.109E-03   344.28  26.590  9.943E-01 Qa344 
367.67     1583.   4.78   1.13  8.882E-03
411.08     3369.   2.59   1.16  8.463E-03
443.94     4600.   1.98   1.18  8.146E-03
488.74      578.  10.55   1.39  7.714E-03
564.27      727.   9.93   1.05  6.986E-03
586.25      583.  11.71   1.35  6.774E-03
674.78      240.  16.63   1.39  5.920E-03
678.67      494.   9.26   1.39  5.883E-03
688.81     1027.   6.49   1.47  5.785E-03
719.34      320.  13.80   1.43  5.490E-03
778.94    12456.   1.04   1.43  4.916E-03   778.90  12.970  1.008E+00 Qa779 
810.56      384.  15.67   1.10  4.794E-03
867.42     3622.   2.64   1.48  4.574E-03
919.24      404.  13.22   1.17  4.375E-03
964.06    12073.   1.04   1.68  4.202E-03   964.08  14.500  1.022E+00 Qa964 

1005.11      598.   8.35   1.61  4.107E-03
1085.86     7685.   1.22   1.71  3.922E-03
1089.82     1349.   4.14   1.72  3.913E-03
1112.04    10351.   1.13   1.68  3.862E-03
1212.96      969.   5.10   1.39  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.17     1013.   4.18   1.75  3.432E-03
1408.00    12611.   0.92   1.93  3.182E-03  1408.01  20.850  9.810E-01 Qa1408
1457.67      347.   6.34   1.57  3.067E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.59    39.72      7458.      8366. 4.811E+05    3.98   1.130  -      s 
181.64    45.28      3779.      4450. 2.584E+05    4.93   0.802  -       D
186.67    46.53      4667.      1303. 7.581E+04   15.83   0.804  -       D

1183.93   295.91      1699.       937. 9.252E+04   16.34   1.004  -        
1470.91   367.67      1298.      1583. 1.782E+05    9.57   1.132  -      s 
1644.51   411.08      1279.      3369. 3.981E+05    5.17   1.161  -        
1775.91   443.94      1116.      4600. 5.646E+05    3.96   1.182  -        
1955.10   488.74      1012.       578. 7.490E+04   21.10   1.388  -      s 
2257.19   564.27      1362.       727. 1.041E+05   19.87   1.047  -      s 
2345.13   586.25      1235.       583. 8.605E+04   23.42   1.345  -        
2699.26   674.78       670.       244. 4.130E+04   35.85   0.871  -      s 
2714.79   678.66       751.       505. 8.578E+04   19.95   1.445  -        
2755.38   688.81      1006.      1027. 1.776E+05   12.98   1.472  -      s 
2877.80   719.41       844.       327. 5.953E+04   31.74   0.590  -      s 
3242.44   810.56       922.       384. 8.000E+04   31.34   1.098  -      s 
3469.94   867.42      1348.      3622. 7.919E+05    5.28   1.481  -        
3677.28   919.24       698.       404. 9.224E+04   26.44   1.170  -      s 
4020.86  1005.11       498.       598. 1.455E+05   16.71   1.606  -        
4344.01  1085.83       569.      7685. 1.959E+06    2.44   1.714  -       D
4359.88  1089.79       884.      1349. 3.447E+05    8.28   1.717  -       D
4448.77  1112.04       731.     10351. 2.680E+06    2.26   1.681  -        
4852.69  1212.96       369.       969. 2.670E+05   10.21   1.386  -      s 
5197.73  1299.17       169.      1013. 2.951E+05    8.36   1.753  -        
5832.22  1457.67        26.       347. 1.132E+05   12.67   1.570  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.62   121.77      5580.     81980.   136.633     0.76   0.896 
Qa-245    979.37   244.75      2680.     16380.    27.300     1.91   0.986 
Qa-344   1377.16   344.23      1879.     46667.    77.779     0.98   1.092 
Qa-779   3115.92   778.94      1148.     12456.    20.759     2.09   1.431 
Qa-964   3856.63   964.06       843.     12073.    20.121     2.08   1.680 
Qa-1408  5633.39  1408.00       181.     12611.    21.019     1.85   1.928 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9800E-01                                      4.94E+03             
121.78 9.980E-01  (  2.119E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9805E-01                                      4.94E+03             
244.70 9.981E-01  (  7.350E-03 9.54E-01 7.55E+00 G  

Qa-344       9.9433E-01                                      4.94E+03             
344.28 9.943E-01  (  2.152E-03 4.92E-01 2.66E+01 G  

Qa-779       1.0080E+00                                      4.94E+03             
778.90 1.008E+00  (  6.390E-03 1.04E+00 1.30E+01 G  

Qa-964       1.0225E+00                                      4.94E+03             
964.08 1.022E+00  (  5.730E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.8097E-01                                      4.94E+03             
1408.01 9.810E-01  (  2.436E-03 9.24E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7124E-01    9.9800E-01   7.6283E-03    1.1419E-01  2.119E-03
Qa-245       8.7129E-01    9.9805E-01   1.9043E-02    1.1552E-01  7.350E-03
Qa-344       8.6804E-01    9.9433E-01   9.7807E-03    1.1394E-01  2.152E-03
Qa-779       8.7999E-01    1.0080E+00   2.1063E-02    1.1699E-01  6.390E-03
Qa-964       8.9262E-01    1.0225E+00   2.1280E-02    1.1865E-01  5.730E-03
Qa-1408      8.5637E-01    9.8097E-01   1.8121E-02    1.1345E-01  2.436E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.240E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0018535E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130627001_QCAsLeft                                                        
Acquired: 6/27/2013 07:46:24
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.02   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.95      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.13      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130627001_QCAsLeft.An1

Acquisition information
Start time:                 6/27/2013 07:46:24
Live time:                600
Real time:                681
Dead time:                 11.85 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0282

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.68     8452.   2.02   1.16  1.739E-02
45.22     4301.   2.42   0.80  1.723E-02
46.62     1276.   8.77   0.80  1.718E-02
121.76    82601.   0.38   0.86  1.492E-02   121.78  28.410  1.006E+00 QA122 
244.76    16145.   0.88   0.98  1.122E-02   244.70   7.550  9.839E-01 Qa245 
295.90      986.   7.52   1.14  1.013E-02
344.23    46946.   0.49   1.12  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1534.   4.51   1.13  8.882E-03
411.05     3424.   2.63   1.18  8.464E-03
443.94     4506.   2.13   1.17  8.146E-03
488.65      590.  10.71   1.30  7.715E-03
563.96      503.  11.82   1.11  6.989E-03
586.33      524.  11.04   1.14  6.773E-03
674.78      231.  16.93   1.35  5.920E-03
678.64      572.   7.96   1.35  5.883E-03
688.67      943.   7.51   1.59  5.786E-03
778.92    12464.   1.05   1.51  4.916E-03   778.90  12.970  1.009E+00 Qa779 
867.39     3532.   2.72   1.58  4.575E-03
919.22      380.  13.76   0.86  4.375E-03
964.05    11823.   1.08   1.61  4.202E-03   964.08  14.500  1.001E+00 Qa964 

1005.22      611.   7.72   1.68  4.107E-03
1085.87     7570.   1.23   1.69  3.922E-03
1089.88     1393.   3.88   1.69  3.913E-03
1112.04    10428.   1.12   1.74  3.862E-03
1213.05      977.   5.10   1.84  3.630E-03
1299.12     1037.   3.56   1.56  3.432E-03
1408.02    12710.   0.93   1.95  3.182E-03  1408.01  20.850  9.887E-01 Qa1408
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.04    39.68      7691.      8452. 4.860E+05    4.04   1.159  -      s 
181.21    45.19      3287.      4301. 2.497E+05    4.85   0.799  -       D
186.79    46.59      5623.      1276. 7.427E+04   17.53   0.800  -       D

1183.29   295.90      1609.       986. 9.730E+04   15.03   1.144  -      s 
1470.15   367.66      1121.      1534. 1.727E+05    9.02   1.127  -      s 
1643.65   411.05      1332.      3424. 4.046E+05    5.25   1.176  -        
1775.18   443.94      1352.      4506. 5.531E+05    4.27   1.168  -        
1953.92   488.65      1096.       590. 7.645E+04   21.41   1.304  -        
2255.08   563.96      1124.       503. 7.201E+04   23.63   1.107  -        
2344.55   586.33      1008.       524. 7.737E+04   22.08   1.143  -        
2698.21   674.76       555.       228. 3.850E+04   34.04   0.438  -      s 
2713.66   678.63       937.       600. 1.020E+05   20.00   1.123  -        
2753.85   688.67      1128.       943. 1.629E+05   15.01   1.588  -        
3468.71   867.39      1354.      3532. 7.722E+05    5.44   1.584  -        
3676.02   919.22       691.       380. 8.682E+04   27.51   0.861  -      s 
4020.08  1005.22       426.       611. 1.489E+05   15.44   1.685  -        
4342.76  1085.83       576.      7570. 1.930E+06    2.47   1.690  -       D
4358.82  1089.84       768.      1393. 3.561E+05    7.77   1.694  -       D
4447.47  1112.04       698.     10428. 2.700E+06    2.24   1.737  -        
4851.64  1213.05       358.       977. 2.691E+05   10.20   1.835  -        
5196.08  1299.12        91.      1037. 3.022E+05    7.12   1.557  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.76      5846.     82601.   137.668     0.76   0.856 
Qa-245    978.83   244.76      2497.     16264.    27.107     1.88   0.992 
Qa-344   1376.48   344.23      1927.     46946.    78.243     0.98   1.118 
Qa-779   3114.81   778.92      1174.     12464.    20.774     2.09   1.507 
Qa-964   3855.38   964.05       943.     11823.    19.705     2.15   1.609 
Qa-1408  5631.92  1408.02       218.     12710.    21.183     1.85   1.952 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0057E+00                                      4.94E+03             
121.78 1.006E+00  (  2.169E-03 3.82E-01 2.84E+01 G  

Qa-245       9.9115E-01                                      4.94E+03             
244.70 9.911E-01  (  7.095E-03 9.38E-01 7.55E+00 G  

Qa-344       1.0004E+00                                      4.94E+03             
344.28 1.000E+00  (  2.180E-03 4.91E-01 2.66E+01 G  

Qa-779       1.0089E+00                                      4.94E+03             
778.90 1.009E+00  (  6.463E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0014E+00                                      4.94E+03             
964.08 1.001E+00  (  6.061E-03 1.08E+00 1.45E+01 G  

Qa-1408      9.8874E-01                                      4.94E+03             
1408.01 9.887E-01  (  2.679E-03 9.26E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7784E-01    1.0057E+00   7.6832E-03    1.1507E-01  2.169E-03
Qa-245       8.6514E-01    9.9115E-01   1.8586E-02    1.1467E-01  7.095E-03
Qa-344       8.7322E-01    1.0004E+00   9.8222E-03    1.1463E-01  2.180E-03
Qa-779       8.8062E-01    1.0089E+00   2.1135E-02    1.1710E-01  6.463E-03
Qa-964       8.7413E-01    1.0014E+00   2.1537E-02    1.1634E-01  6.061E-03
Qa-1408      8.6304E-01    9.8874E-01   1.8308E-02    1.1435E-01  2.679E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.5 keV)     5.234E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.5 keV) 5.9963217E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130626002_BG                                                              
Acquired: 6/26/2013 07:50:49
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.00      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130626002_BG.An1

Acquisition information
Start time:                 6/26/2013 07:50:49
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 07:37:28
Zero offset:          -0.015 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.230E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.27keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
189.30        6.  44.58   0.55  1.366E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

756.66   189.30         1.         6. 4.538E+02   89.16   0.549  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130626002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1786E+00
Am-241  <    8.4901E-01
Bi-212  <    1.0256E+01
Bi-214  <    3.0266E+00
Co-60   <    1.0994E+00
Cs-137  <    7.1729E-01
Eu-152  <    1.5154E+00
Eu-154  <    6.6384E+00
K-40    <    2.2943E+01
Pa-234  <    1.9337E+00
Pb-212  <    2.5691E+00
Pb-214  <    2.2824E+00
Ra-226  <    1.7745E+01
Th-234  <    5.7910E+00
Tl-208  <    6.3648E-01
U-235   <    4.6746E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130627002_BG                                                              
Acquired: 6/27/2013 07:44:13
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.05      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130627002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130627002_BG.An1

Acquisition information
Start time:                 6/27/2013 07:44:13
Live time:                600
Real time:                601
Dead time:                  0.09 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:38:15
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.188E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2036.44keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1786E+00
Am-241  <    6.0034E-01
Bi-212  <    1.0256E+01
Bi-214  <    3.2691E+00
Co-60   <    1.0994E+00
Cs-137  <    7.1729E-01
Eu-152  <    2.1431E+00
Eu-154  <    6.6384E+00
K-40    <    1.9869E+01
Pa-234  <    3.6177E+00
Pb-212  <    1.6584E+00
Pb-214  <    1.9766E+00
Ra-226  <    7.9356E+00
Th-234  <    1.0030E+01
Tl-208  <    6.3648E-01
U-235   <    2.3373E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130625002_BG                                                              
Acquired: 6/25/2013 08:37:22
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.14      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chanthachone Alexander Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130625002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130625002_BG.An1

Acquisition information
Start time:                 6/25/2013 08:37:22
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/25/2013 08:27:22
Zero offset:           0.105 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.228E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.13keV )
Stop channel:            8144 (  2034.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.20       23.  23.16   0.49  8.011E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2039.25   510.20         2.        23. 2.883E+03   46.31   0.495 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    8.2847E+00
Am-241  <    1.0876E+00
Bi-212  <    1.0149E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    1.0039E+00
Eu-152  <    3.3542E+00
Eu-154  <    6.5486E+00
K-40    <    3.6008E+01
Pa-234  <    1.3933E+00
Pb-212  <    2.3693E+00
Pb-214  <    1.1296E+00
Ra-226  <    1.1147E+01
Th-234  <    1.7111E+01
Tl-208  <    6.2993E-01
U-235   <    2.3690E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130626003_BG                                                              
Acquired: 6/26/2013 08:15:52
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      1.98      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130626003_BG.An1

Acquisition information
Start time:                 6/26/2013 08:15:52
Live time:                600
Real time:                601
Dead time:                  0.18 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 08:02:01
Zero offset:          -0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2034.22keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130626003_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    2.2693E+01
Bi-214  <    2.4457E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    3.2206E+01
Pa-234  <    1.3933E+00
Pb-212  <    2.0206E+00
Pb-214  <    3.3888E+00
Ra-226  <    1.9308E+01
Th-234  <    6.0496E+00
Tl-208  <    1.0911E+00
U-235   <    2.3690E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2034.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130626005_BG                                                              
Acquired: 6/26/2013 12:51:14
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130626005_BG.An1

Acquisition information
Start time:                 6/26/2013 12:51:14
Live time:                600
Real time:                601
Dead time:                  0.25 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 12:49:42
Zero offset:          -0.082 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.861E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.31keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    1.3669E+01
K-40    <    2.8716E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.8402E+00
Pb-214  <    1.6752E+00
Ra-226  <    2.1993E+01
Th-234  <    1.1103E+01
Tl-208  <    6.5858E-01
U-235   <    5.0061E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130627003_BG                                                              
Acquired: 6/27/2013 08:02:59
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130627003_BG.An1

Acquisition information
Start time:                 6/27/2013 08:02:59
Live time:                600
Real time:                601
Dead time:                  0.24 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:40:24
Zero offset:          -0.085 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.158E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.94keV )
Stop channel:            8144 (  2035.39keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
84.11       10.  40.33   0.28  1.564E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

336.42    84.11         3.        10. 6.520E+02   80.65   0.277 TH-231  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.6678E+00
Am-241  <    9.4109E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.2133E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    3.1016E+01
Pa-234  <    2.0829E+00
Pb-212  <    2.1249E+00
Pb-214  <    3.1340E+00
Ra-226  <    8.3127E+00
Th-234  <    6.4105E+00
Tl-208  <    6.5858E-01
U-235   <    5.0061E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130625002_BG                                                              
Acquired: 6/25/2013 08:17:25
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.98      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130625002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130625002_BG.An1

Acquisition information
Start time:                 6/25/2013 08:17:25
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/25/2013 08:04:06
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.050E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

514 of 557



ORTEC g v - i (1087) Env32  G53W4.26  6/25/2013 08:27:34
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130625002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.7579E+00
Am-241  <    1.4394E+00
Bi-212  <    1.0788E+01
Bi-214  <    2.9137E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    2.5257E+00
Pb-212  <    1.1050E+00
Pb-214  <    1.2075E+00
Ra-226  <    8.4168E+00
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130626002_BG                                                              
Acquired: 6/26/2013 08:19:21
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130626002_BG.An1

Acquisition information
Start time:                 6/26/2013 08:19:21
Live time:                600
Real time:                601
Dead time:                  0.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/26/2013 08:17:45
Zero offset:          -0.202 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.002E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.81keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130626002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    2.7775E+00
Eu-154  <    7.0096E+00
K-40    <    2.4056E+01
Pa-234  <    2.5257E+00
Pb-212  <    2.2100E+00
Pb-214  <    2.4150E+00
Ra-226  <    8.4168E+00
Th-234  <    8.7795E+00
Tl-208  <    6.7152E-01
U-235   <    5.5673E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.8 to  2035.0 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130627002_BG                                                              
Acquired: 6/27/2013 08:01:08
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.90      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130627002_BG.An1

Acquisition information
Start time:                 6/27/2013 08:01:08
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/27/2013 07:58:12
Zero offset:          -0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.192E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.

525 of 557



ORTEC g v - i (1087) Env32  G53W4.26  6/27/2013 08:11:16
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130627002_BG.An1             

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    2.2569E+00
Co-60   <    1.1576E+00
Cs-137  <    1.0687E+00
Eu-152  <    2.2678E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    2.2100E+00
Pb-214  <    1.7077E+00
Ra-226  <    1.6834E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    1.0266E+01
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503245723

Instrument : HPGE01                           Begun : 06/19/13 14:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type      Sample ID     Matrix  Batch     Analyzed     IDF  Stds Used   
001  1_20130619_001  RICAL  POINT SOURCE                     06/19/13 14:27  1.0  1           
002  1_20130619_002  RICAL  TUNACAN                          06/19/13 15:23  1.0  2           
003  1_20130619_003  RICV   EFF VERIFICATION                 06/19/13 19:14  1.0  3           

Standards used:  1=S19582  2=S22147  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503255326

Instrument : HPGE01                           Begun : 06/26/13 07:26             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:26 1.0 1          
002  1_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 07:50 1.0            
003  1_20130626_003  SAMPLE  246250-002           Soil   199063 06/26/13 09:38 1.0            
004  1_20130626_004  SAMPLE  246250-004           Soil   199063 06/26/13 10:34 1.0            
005  1_20130626_005  SAMPLE  246250-011           Soil   199063 06/26/13 11:24 1.0            
006  1_20130626_006  SAMPLE  246250-007           Soil   199063 06/26/13 12:15 1.0            
007  1_20130626_007  SAMPLE  246250-009           Soil   199063 06/26/13 13:43 1.0            
008  1_20130626_008  SAMPLE  246250-016           Soil   199063 06/26/13 14:41 1.0            
009  1_20130626_009  SAMPLE  245758-002           Soil   198917 06/26/13 16:15 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503256767

Instrument : HPGE01                           Begun : 06/27/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:27 1.0 1          
002  1_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 07:44 1.0            
003  1_20130627_003  SAMPLE  245758-005           Soil   198917 06/27/13 07:56 1.0            
004  1_20130627_004  MSS     245758-014           Soil   198917 06/27/13 08:51 1.0            
005  1_20130627_005  SAMPLE  245758-012           Soil   198917 06/27/13 10:02 1.0            
006  1_20130627_006  IDUP    QC691745             Soil   198917 06/27/13 11:24 1.0            

Standards used:  1=S19582

Page 1 of 1

531 of 557



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513253936

Instrument : HPGE02                           Begun : 06/25/13 08:16             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130625_001  RCCV   QUALITY CONTROL CHEC                06/25/13 08:16 1.0 1          
002  2_20130625_002  RIB    BACKGROUND CONTAMINA                06/25/13 08:37 1.0            
003  2_20130625_003  LCS    QC691039              Soil   199063 06/25/13 09:13 1.0 2          
004  2_20130625_004  BLANK  QC690455              Soil   198917 06/25/13 13:34 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513255351

Instrument : HPGE02                           Begun : 06/26/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:51 1.0 1          
002  2_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 08:04 1.0            
003  2_20130626_003  RIB     BACKGROUND CONTAMINA               06/26/13 08:15 1.0            
004  2_20130626_004  SAMPLE  246250-003           Soil   199063 06/26/13 09:39 1.0            
005  2_20130626_005  SAMPLE  246250-005           Soil   199063 06/26/13 10:35 1.0            
006  2_20130626_006  SAMPLE  246250-012           Soil   199063 06/26/13 11:25 1.0            
007  2_20130626_007  SAMPLE  246250-008           Soil   199063 06/26/13 12:16 1.0            
008  2_20130626_008  SAMPLE  246250-013           Soil   199063 06/26/13 13:44 1.0            
009  2_20130626_009  SAMPLE  246250-017           Soil   199063 06/26/13 14:42 1.0            
010  2_20130626_010  SAMPLE  245758-003           Soil   198917 06/26/13 16:16 1.0            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523255327

Instrument : HPGE03                           Begun : 06/26/13 07:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 07:27 1.0 1          
002  3_20130626_002  RCCV    QUALITY CONTROL CHEC               06/26/13 07:52 1.0 1          
003  3_20130626_003  RCCV    QUALITY CONTROL CHEC               06/26/13 08:40 1.0 1          
004  3_20130626_004  RCCV    QUALITY CONTROL CHEC               06/26/13 12:38 1.0 1          
005  3_20130626_005  RIB     BACKGROUND CONTAMINA               06/26/13 12:51 1.0            
006  3_20130626_006  SAMPLE  246250-014           Soil   199063 06/26/13 13:45 1.0            
007  3_20130626_007  SAMPLE  245758-001           Soil   198917 06/26/13 16:18 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523256769

Instrument : HPGE03                           Begun : 06/27/13 07:29             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:29 1.0 1          
002  3_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 07:45 1.0            
003  3_20130627_003  RIB     BACKGROUND CONTAMINA               06/27/13 08:02 1.0            
004  3_20130627_004  SAMPLE  245758-009           Soil   198917 06/27/13 08:59 1.0            
005  3_20130627_005  SAMPLE  245758-007           Soil   198917 06/27/13 09:48 1.0            
006  3_20130627_006  SAMPLE  245758-010           Soil   198917 06/27/13 11:26 1.0            
007  3_20130627_007  SAMPLE  245758-015           Soil   198917 06/27/13 13:05 1.0            
008  3_20130627_008  SAMPLE  245758-018           Soil   198917 06/27/13 14:30 1.0            
009  3_20130627_009  SAMPLE  245758-016           Soil   198917 06/27/13 15:34 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533253912

Instrument : HPGE04                           Begun : 06/25/13 07:52             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130625_001  RCCV   QUALITY CONTROL CHEC                06/25/13 07:52 1.0 1          
002  4_20130625_002  RIB    BACKGROUND CONTAMINA                06/25/13 08:17 1.0            
003  4_20130625_003  BLANK  QC691038              Soil   199063 06/25/13 09:15 1.0            
004  4_20130625_004  LCS    QC690456              Soil   198917 06/25/13 13:37 1.0 2          

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533255365

Instrument : HPGE04                           Begun : 06/26/13 08:05             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130626_001  RCCV    QUALITY CONTROL CHEC               06/26/13 08:05 1.0 1          
002  4_20130626_002  RIB     BACKGROUND CONTAMINA               06/26/13 08:19 1.0            
003  4_20130626_003  SAMPLE  246250-001           Soil   199063 06/26/13 09:42 1.0            
004  4_20130626_004  SAMPLE  246250-006           Soil   199063 06/26/13 10:37 1.0            
005  4_20130626_005  MSS     246250-010           Soil   199063 06/26/13 11:27 1.0            
006  4_20130626_006  IDUP    QC694018             Soil   199063 06/26/13 12:18 1.0            
007  4_20130626_007  SAMPLE  246250-015           Soil   199063 06/26/13 13:47 1.0            
008  4_20130626_008  SAMPLE  245758-004           Soil   198917 06/26/13 16:19 1.0            

Standards used:  1=S19583

Page 1 of 1

543 of 557



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533256786

Instrument : HPGE04                           Begun : 06/27/13 07:46             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130627_001  RCCV    QUALITY CONTROL CHEC               06/27/13 07:46 1.0 1          
002  4_20130627_002  RIB     BACKGROUND CONTAMINA               06/27/13 08:01 1.0            
003  4_20130627_003  SAMPLE  245758-006           Soil   198917 06/27/13 09:01 1.0            
004  4_20130627_004  SAMPLE  245758-008           Soil   198917 06/27/13 09:50 1.0            
005  4_20130627_005  SAMPLE  245758-011           Soil   198917 06/27/13 11:28 1.0            
006  4_20130627_006  SAMPLE  245758-013           Soil   198917 06/27/13 13:07 1.0            
007  4_20130627_007  SAMPLE  245758-017           Soil   198917 06/27/13 14:32 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 27-JUN-2013 18:59

Batch Number : 198917                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 24-MAY-2013 15:02              Started by : CA                    

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      245557-001                      352.79  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:41  GS 186                     

2      245558-001                      341.33  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:48  GS 186                     

3      245555-001                      343.18  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:54  GS 186                     

4      245555-002                      385.53  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:02  GS 186                     

5      245556-001                      358.43  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:09  GS 186                     

6      245556-002                      396.2   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:14  GS 186                     

7      245516-001                      392.52  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:12  GS 186                     

8      245516-002                      358.36  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:18  GS 186                     

9      245516-003                      347.12  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:23  GS 186                     

10     245516-004                      308.95  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:28  GS 186                     

11     245516-005                      359.23  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:34  GS 186                     

12     245516-006                      384.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:40  GS 186                     

13     245516-007                      352.13  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:46  GS 186                     

14     245516-008                      368.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:51  GS 186                     

15     245517-001                      386.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:57  GS 186                     

15     245758-001                      386.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 11:57  RA226     alias:245517-001 

16     245517-002                      344.8   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:05  GS 186                     

16     245758-002                      344.8   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:05  RA226     alias:245517-002 

17     245517-003                      344.72  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:10  GS 186                     

17     245758-003                      344.72  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:10  RA226     alias:245517-003 

18     245517-004                      348.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:14  GS 186                     

18     245758-004                      348.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 12:14  RA226     alias:245517-004 

19     245517-005                      333.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 14:00  GS 186                     

19     245758-005                      333.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 14:00  RA226     alias:245517-005 

20     245517-006                      330.58  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:57  GS 186                     

20     245758-006                      330.58  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:57  RA226     alias:245517-006 

21     245517-007                      342.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

21     245758-007                      342.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-007 

22     245517-008                      327.26  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

22     245758-008                      327.26  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-008 

23     245517-009                      359.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  GS 186                     

23     245758-009                      359.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:58  RA226     alias:245517-009 

24     245517-010                      347.29  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:59  GS 186                     

24     245758-010                      347.29  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 15:59  RA226     alias:245517-010 

25     245517-011                      328.94  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  GS 186                     

25     245758-011                      328.94  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  RA226     alias:245517-011 

26     245517-012                      347.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  GS 186                     

26     245758-012                      347.67  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:00  RA226     alias:245517-012 

27     245518-001                      319.14  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:01  GS 186                     

27     245758-013                      319.14  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:01  RA226     alias:245518-001 

28     245518-002                      325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  GS 186                     

28     245758-014                      325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  RA226     alias:245518-002 

29     245518-003                      323.02  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  GS 186                     

29     245758-015                      323.02  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  RA226     alias:245518-003 

30     245518-004                      327.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  GS 186                     

30     245758-016                      327.91  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:03  RA226     alias:245518-004 

31     245518-005                      329.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  GS 186                     

31     245758-017                      329.01  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  RA226     alias:245518-005 

32     245518-006                      318.69  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

32     245758-018                      318.69  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:05  RA226     alias:245518-006 

QC1    QC690455    BLANK               317.24  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:40  GS 186                     

QC2    QC690456    LCS                 311.17  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 09:40  GS 186                     

4      QC690457    SDUP of 245555-002  399.23  24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 10:03  GS 186                     

28     QC690458    IDUP of 245518-002  325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  GS 186                     

28     QC691745    IDUP of 245758-014  325.3   24-MAY-2013 15:04  28-MAY-2013 08:04  28-MAY-2013 16:02  RA226     alias:QC690458   
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

July 8, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 26, 2013. 

LDC project# 29956A: 

SDG# 

245759 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment 11 
Attachment Ill 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

29956ACov_HPSCT012.wpd 



Please feel free to contact us if you have any questions. 

Sincerely, 

0,/Lf/ / .. . /y l/4 ,vf-,,___ 
Shauna McKellar 
Project Manager/Chemist 

29956ACov _H PSCTO 12. wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

29956ACov_HPSCT012.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

23-May-2013 12-PE-E0819-07 245759-001 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-08 245759-002 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-10 245759-004 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-08DUP QC691746DUP DUP GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-11 245759-005 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-15 245759-009 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-12 245759-006 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-14 245759-008 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-18 245759-012 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-09 245759-003 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-22 245759-016 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-13 245759-007 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-24 245759-018 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-16 245759-010 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-23 245759-017 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-21 245759-015 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-20 245759-014 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-19 245759-013 N GEN PREP HASL300 3 

23-May-2013 12-PE-E0819-17 245759-011 N GEN PREP HASL300 3 

Ill = EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 

29956ACov_HPSCT012.wpd 



Lab Reporting Batch ID: 245759 

EDD Filename: 245759 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 

29956ACov_HPSCT012.wpd 



Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
(including Manual Review Outliers) 

29956ACov_HPSCT012.wpd 



Quality Control 
Outlier Reports 

245759 
(No Outliers) 



LDC #: 29956A35 

SDG #: 245759 

. VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:"/,z, 7 { l ') 
~age:~of-}._ 

Rev!ewer: Ot,:.; 
2nd Reviewer: , a 

0 ---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaa Area I I 
I. Technical holdino times ..... Samplinq dates:, 

II. Initial calibration A 
Ill. Calibration verification A-
IV. Blanks -
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates ~ 9'-,0 
VII. Laboratorv control samples N IC~ .,, 
VIII. Minimum detectable activitv (MDA) N 

IX. Samele result verification N 

X. Overall assessment of data N 

XI. Field duplicates -
VII ,..,_, ... 1,,.•-~1,~ -

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: ~: \ 

1 12-PE-E0819-07 11 12-PE-E0819-17 21 

2 12-PE-E0819-08 12 12-PE-E0819-18 22 

3 12-PE-E0819-09 13 12-PE-E0819-19 23 

4 12-PE-E0819-10 14 12-PE-E0819-20 24 

5 12-PE-E0819-11 15 12-PE-E0819-21 25 

6 12-PE-E0819-12 16 12-PE-E0819-22 26 

7 12-PE-E0819-13 17 12-PE-E0819-23 27 

8 12-PE-E0819-14 18 12-PE-E0819-24 28 

9 12-PE-E0819-15 19 12-PE-E0819-08DUP 29 

10 12-PE-E0819-16 20 30 

Cammeats 

s,~~/() 
. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

29956A35W. wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 245759
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech              Project  : 40440012                                  
Location : Hunters Point Naval Shipyard              
Level    : IV                                        

Sample ID Lab ID
12-PE-E0819-07       245759-001
12-PE-E0819-08       245759-002
12-PE-E0819-09       245759-003
12-PE-E0819-10       245759-004
12-PE-E0819-11       245759-005
12-PE-E0819-12       245759-006
12-PE-E0819-13       245759-007
12-PE-E0819-14       245759-008
12-PE-E0819-15       245759-009
12-PE-E0819-16       245759-010
12-PE-E0819-17       245759-011
12-PE-E0819-18       245759-012
12-PE-E0819-19       245759-013
12-PE-E0819-20       245759-014
12-PE-E0819-21       245759-015
12-PE-E0819-22       245759-016
12-PE-E0819-23       245759-017
12-PE-E0819-24       245759-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  06/20/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 524

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        245759
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             06/03/13
Samples Received:         05/23/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 06/03/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for uranium-235 in 245759-007; this
analyte was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
24.0
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Chain of Custody
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r::;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 p D;) 5 /2 'f A;, 
Chain-of-Custody Record PAD 01417 Page 1 of 1 

Project Name PO Number G s A LADORA TORY NAME 

Radiological Screening Yard N/A A R L Project Information 
Project Location Project Number M 9 p ONSITE • Curtis & Section Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

A A 

m~:;e / 1 J. v,J P -

Airbill Number s LABORATORY ID ~ 
N/A p 2-~ '5' I I s-za~t:S 

Project Chemist Project Chemist Phone E 

~ l/ 5159-1 nt t'()c.un 11 f.F {dlj/10 Rick Weingarz 415-615-2733 C 

SAMPLE_ID DATE TIME Containers 
T 

LEVEL TYPE A 
T 

1 1 1 COMMENTS LOCATION 
I... 

12-PE-E0819-07 5/23/2013 1034 1 2 S1 ~ □ □ 
12-PE-EOB 19-08 5/23/2013 ID.35 1 2 S1 ~ □ □ --r~v=P ... 
12-PE-E0819-09 5/23/2013 JOc.f'-f 

1 2 S1 ~ □ □ 
12-PE-E0819-10 5/23/2013 1035' 1 2 S1 ~ □ □ 
12-PE-E0819-11 5/23/2013 103'1 

1 2 S1 ~ □ □ 
12-PE-EOS 19-12 5/23/2013 10"{0 

1 2 S1 ~ □ □ 
12-PE-EOS 19-13 5/23/2013 IDlf(p 1 2 S1 ~ □ □ 
12-PE-E0819-14 5/23/2013 1()40 1 2 S1 ~ □ □ 
12-PE-E0819-15 5/2312013 lD3S 

1 2 S1 ~ □ □ 
12-PE-EOB 19-16 5/23/2013 ID4'1 1 2 S1 ~ □ □ 
12-PE-EOS 19-17 5/23/2013 JD ~'1 1 2 S1 ~ □ □ 
12-PE-EOB 19-18 5/23/2013 [b4~ 1 2 S1 ~ □ □ 

Datee 
J·.13, 

LABORATORY INSTRUCTIONS/COMMENTS 

Time , lrl-
3 :-,T 

Company 

Date Received by: (signature) COMPOSITE DESCRIYflON 

Time Company 

Date Received by: (signature) SAMPLE CONDITION UPON RECE!Yf (FOR LABORATORY) 

L-----------1-------1------------1 TEMPERATURE: SAMPLE CONDITION: COOLER SEAL: 
Time Company 

SAMPLE ID 

1111■11■111111111 
1111■11■111111111 
1111■11■111111111 
1111■11■111111111 
llll■ll,■111111111 
1111■11■111111111 
1111■11■111111111 
1111■11:■111111111 
1111■11■111111111 
1111;■11■111111111 
1111■11■111111111 
1111■11'■111111111 

SAMPLING COMMENTS 

ES Unit E0819 

Systematic 
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r.:;;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 p I} S t; ,/2. If/{ 3 
Chain-of-Custody Record PAD 01418 Page 1 of 1 

Project Name PO Number G s A LABORATORY NAME 

Radiological Screenino Yard NIA A R L Project Information 
Project Location Project Number M 9 p ONSITE - Curtis & Section Hunters Point Naval Shipyard 40440012 M 0 H Tompkins, LTD. 

A A 
sij>;,:;~~e I, J1;_A -e_✓ Airbill Number s LABORATORY ID ~~ia-C3 NIA p Z'l-55"/Z. 
Project Chemist Project Chemist Phone E 

l:Jt.f575q- /J?C t"()t<l/2, ~ (p}l{ l I::, Rick Weingarz 415-615-2733 C 

T '-
SAMPLE_ID DATE TIME Containers LEVEL TYPE A 1 1 I COMMENTS LOCATION SAMPLE ID 

T 

12-PE-E0819-19 5/23/2013 lOS5 1 2 S1 ~ □ □ 1111■11■111111111 
12-PE-E0819-20 5/23/2013 I ()~;,t 1 2 S1 ~ □ □ 1111■111■111111111 
12-PE-EOB 19-21 5/23/2013 JDSD 1 2 S1 ~ □ □ 11111■11■111111111 
12-PE-E0819-22 5123/2013 101./S 1 2 S1 ~ □ □ 1111■:11■111111111 
12-PE-EOS 19-23 5/23/2013 , 0<4-q 1 2 S1 ~ □ □ 1111■11■111111111 
12-PE-E0819-24 5/23/2013 I 0'-1'7 

1 2 S1 ~ □ □ 11111■11■111111111 

'f/}jjpjished by: (JJjr;;}l_ Date, 
,_...A,• ' :) -~3 ·13 ~s~ LABO RA TORY INSTRUCTIONS/COMMENTS SAMPLING COMMENTS 

CompanyK 5 ~ 
Time Company ' •'5~ c..~-r ES Unit E0819 

IRelinquished by: (signature) Date Received by: (signature) COMPOSITE DESCRIPTION Systematic 

Company Time Company 

Relinquished by: (signature) Date Received by: (signature) SAMPLE CONDITION UPON RECEIPT (FOR LABO RA TORY) 

Company Time Company 
TEMPERATURE: SAMPLE CONDITION: COOLER SEAL: 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-07                Received:        05/23/13                      
Lab ID:          245759-001                    Prepared:        05/24/13 14:09                
Matrix:          Soil                          Analyzed:        06/17/13 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001579 U       0.1606         0.1322            0.9     
Bismuth-212                          0.5346           0.5282         0.2910                    
Bismuth-214                          0.4329           0.09583        0.04240                   
Cesium-137                           0.01225 U        0.02209        0.01668           0.07    
Cobalt-60                            0.007360 U       0.02873        0.02269           0.03    
Europium-152                         0.01936 U        0.04040        0.06120           0.1     
Europium-154                         0.01196 U        0.02237        0.1627            0.2     
Lead-212                             0.5065           0.08324        0.04233                   
Lead-214                             0.5615           0.09197        0.03796                   
Potassium-40                        11.93             1.096          0.2866                    
Protactinium-234                     0.03312 U        0.09710        0.1034                    
Radium-226 (By Bismuth-214)          0.4329           0.09583        0.04240           0.2     
Thallium-208                         0.1895           0.04699        0.02135                   
Thorium-232 (By Actinium-228)        0.6438           0.1165         0.06513           0.9     
Thorium-234                          0 U              0.9607         1.332                     
Uranium-235                          0.07841 U        0.04867        0.1387            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-08                Received:        05/23/13                      
Lab ID:          245759-002                    Prepared:        05/24/13 14:13                
Matrix:          Soil                          Analyzed:        06/17/13 10:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:35                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.0002984 U      0.1959        0.1614            0.9     
Bismuth-212                          0.8490           0.4258        0.2443                    
Bismuth-214                          0.7348           0.1147        0.04858                   
Cesium-137                           0 U              0.01674       0.03041           0.07    
Cobalt-60                           -0.002128 U       0.02593       0.02107           0.03    
Europium-152                         0.02257 U        0.03353       0.05682           0.1     
Europium-154                         0.09692 U        0.1819        0.1379            0.2     
Lead-212                             0.8404           0.09047       0.04216                   
Lead-214                             0.8114           0.1077        0.04948                   
Potassium-40                         9.461            0.9743        0.2727                    
Protactinium-234                     0.05158 U        0.07378       0.1074                    
Radium-226 (By Bismuth-214)          0.7348           0.1147        0.04858           0.2     
Thallium-208                         0.2876           0.04829       0.01928                   
Thorium-232 (By Actinium-228)        0.9327           0.1677        0.07124           0.9     
Thorium-234                          1.443            0.8527        1.348                     
Uranium-235                          0.08562 U        0.04099       0.1701            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-09                Received:        05/23/13                      
Lab ID:          245759-003                    Prepared:        05/24/13 14:17                
Matrix:          Soil                          Analyzed:        06/17/13 14:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006473 U       0.1614         0.1326            0.9     
Bismuth-212                          0.4285           0.3921         0.2721                    
Bismuth-214                          0.3904           0.08973        0.04509                   
Cesium-137                          -0.007012 U       0.02673        0.02133           0.07    
Cobalt-60                            0 U              0.02169        0.01574           0.03    
Europium-152                         0.02262 U        0.06935        0.04353           0.1     
Europium-154                         0.01368 U        0.03452        0.1442            0.2     
Lead-212                             0.4834           0.07323        0.03701                   
Lead-214                             0.4564           0.09462        0.04459                   
Potassium-40                        11.04             1.057          0.2866                    
Protactinium-234                     0.004588 U       0.02694        0.08653                   
Radium-226 (By Bismuth-214)          0.3904           0.08973        0.04509           0.2     
Thallium-208                         0.1536           0.04103        0.01830                   
Thorium-232 (By Actinium-228)        0.5756           0.1270         0.06376           0.9     
Thorium-234                          0.6569 U         1.340          1.069                     
Uranium-235                          0.03863 U        0.02740        0.1272            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-10                Received:        05/23/13                      
Lab ID:          245759-004                    Prepared:        05/24/13 14:24                
Matrix:          Soil                          Analyzed:        06/17/13 13:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:35                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.02815 U        0.1960         0.1600            0.9    
Bismuth-212                          0.9678           0.4137         0.1882                   
Bismuth-214                          0.5538           0.09011        0.03453                  
Cesium-137                           0 U              0.007655       0.02872           0.07   
Cobalt-60                           -0.0002667 U      0.02762        0.02272           0.03   
Europium-152                         0.0009102 U      0.002471       0.06761           0.1    
Europium-154                         0.01341 U        0.03729        0.1598            0.2    
Lead-212                             0.7109           0.09003        0.04464                  
Lead-214                             0.7347           0.1065         0.04450                  
Potassium-40                        11.56             1.091          0.2950                   
Protactinium-234                     0.06722 U        0.1012         0.1184                   
Radium-226 (By Bismuth-214)          0.5538           0.09011        0.03453           0.2    
Thallium-208                         0.2696           0.04910        0.02066                  
Thorium-232 (By Actinium-228)        0.9202           0.1789         0.06299           0.9    
Thorium-234                          1.020 U          0.8679         1.405                    
Uranium-235                          0.07218 U        0.03263        0.1555            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-11                Received:        05/23/13                      
Lab ID:          245759-005                    Prepared:        05/24/13 14:30                
Matrix:          Soil                          Analyzed:        06/17/13 13:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03194 U        0.1703         0.1387            0.9     
Bismuth-212                          1.030            0.3952         0.1702                    
Bismuth-214                          0.4786           0.09700        0.04234                   
Cesium-137                          -0.003573 U       0.02637        0.02138           0.07    
Cobalt-60                            0.006204 U       0.02537        0.02002           0.03    
Europium-152                         0.01837 U        0.03306        0.05445           0.1     
Europium-154                         0.01115 U        0.05482        0.1292            0.2     
Lead-212                             0.6074           0.08167        0.03953                   
Lead-214                             0.6461           0.09768        0.04237                   
Potassium-40                        10.49             0.9880         0.2529                    
Protactinium-234                     0.005171 U       0.01412        0.09899                   
Radium-226 (By Bismuth-214)          0.4786           0.09700        0.04234           0.2     
Thallium-208                         0.2231           0.04320        0.01737                   
Thorium-232 (By Actinium-228)        0.7231           0.1460         0.07417           0.9     
Thorium-234                          0.3664 U         1.391          1.128                     
Uranium-235                          0.04535 U        0.02824        0.1529            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-12                Received:        05/23/13                      
Lab ID:          245759-006                    Prepared:        05/24/13 14:35                
Matrix:          Soil                          Analyzed:        06/17/13 12:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.09327 U        0.1366         0.1055            0.9    
Bismuth-212                          0.4239           0.4010         0.3668                   
Bismuth-214                          0.5587           0.09888        0.03743                  
Cesium-137                           0.006000 U       0.02293        0.01815           0.07   
Cobalt-60                            0.001379 U       0.004496       0.02346           0.03   
Europium-152                         0.02062 U        0.04923        0.05324           0.1    
Europium-154                        -0.005819 U       0.02048        0.1754            0.2    
Lead-212                             0.5166           0.07970        0.03996                  
Lead-214                             0.6148           0.08529        0.03660                  
Potassium-40                        11.09             1.084          0.2725                   
Protactinium-234                     0.01408 U        0.04855        0.1012                   
Radium-226 (By Bismuth-214)          0.5587           0.09888        0.03743           0.2    
Thallium-208                         0.2083           0.05075        0.02351                  
Thorium-232 (By Actinium-228)        0.6567           0.1242         0.06384           0.9    
Thorium-234                          0.7409 U         0.7511         1.165                    
Uranium-235                          0.01793 U        0.03273        0.1508            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-13                Received:        05/23/13                      
Lab ID:          245759-007                    Prepared:        05/24/13 14:39                
Matrix:          Soil                          Analyzed:        06/17/13 12:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:46                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.08125 U        0.2179         0.1758            0.9    
Bismuth-212                          1.609            0.4984         0.2077                   
Bismuth-214                          0.6804           0.1170         0.04981                  
Cesium-137                           0 U              0.02257        0.02986           0.07   
Cobalt-60                            0.001833 U       0.006571       0.02411           0.03   
Europium-152                         0 U              0.03275        0.07431           0.1    
Europium-154                         0.01613 U        0.05184        0.1756            0.2    
Lead-212                             0.8790           0.1003         0.04748                  
Lead-214                             0.7670           0.1122         0.04851                  
Potassium-40                        11.02             1.072          0.3045                   
Protactinium-234                    -0.01814 U        0.04250        0.1118                   
Radium-226 (By Bismuth-214)          0.6804           0.1170         0.04981           0.2    
Thallium-208                         0.3663           0.05601        0.02117                  
Thorium-232 (By Actinium-228)        1.090            0.1747         0.07387           0.9    
Thorium-234                          1.925            1.722          1.331                    
Uranium-235                          0.04391 U b      0.02799        0.1871            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0

13 of 524



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-14                Received:        05/23/13                      
Lab ID:          245759-008                    Prepared:        05/24/13 14:47                
Matrix:          Soil                          Analyzed:        06/17/13 12:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.002430 U       0.1284         0.1056            0.9     
Bismuth-212                          0.5570           0.3711         0.2431                    
Bismuth-214                          0.4899           0.09731        0.04721                   
Cesium-137                           0.007999 U       0.02271        0.01780           0.07    
Cobalt-60                           -0.005512 U       0.02915        0.02333           0.03    
Europium-152                         0.03470 U        0.06088        0.04710           0.1     
Europium-154                         0.03411 U        0.03087        0.1219            0.2     
Lead-212                             0.4694           0.07143        0.03617                   
Lead-214                             0.5912           0.08307        0.04188                   
Potassium-40                        11.77             1.056          0.2609                    
Protactinium-234                     0 U              0.08502        0.09173                   
Radium-226 (By Bismuth-214)          0.4899           0.09731        0.04721           0.2     
Thallium-208                         0.1684           0.03806        0.01684                   
Thorium-232 (By Actinium-228)        0.6579           0.1368         0.06396           0.9     
Thorium-234                          0.4766 U         1.375          1.109                     
Uranium-235                          0.04852 U        0.03017        0.1641            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-15                Received:        05/23/13                      
Lab ID:          245759-009                    Prepared:        05/24/13 14:54                
Matrix:          Soil                          Analyzed:        06/17/13 11:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05873 U        0.1795         0.1450            0.9     
Bismuth-212                          0.4190           0.5261         0.2901                    
Bismuth-214                          0.5361           0.09354        0.03893                   
Cesium-137                           0 U              0.01299        0.02301           0.07    
Cobalt-60                           -0.004898 U       0.02669        0.02133           0.03    
Europium-152                         0.03369 U        0.06207        0.05674           0.1     
Europium-154                         0.01873 U        0.07260        0.1439            0.2     
Lead-212                             0.5697           0.08104        0.04238                   
Lead-214                             0.6204           0.1004         0.04453                   
Potassium-40                        11.77             1.115          0.3250                    
Protactinium-234                     0.001921 U       0.09663        0.07950                   
Radium-226 (By Bismuth-214)          0.5361           0.09354        0.03893           0.2     
Thallium-208                         0.1870           0.04384        0.01948                   
Thorium-232 (By Actinium-228)        0.7720           0.1247         0.05480           0.9     
Thorium-234                          0.6488 U         1.463          1.175                     
Uranium-235                          0.07030 U        0.04096        0.1403            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-16                Received:        05/23/13                      
Lab ID:          245759-010                    Prepared:        05/24/13 14:58                
Matrix:          Soil                          Analyzed:        06/18/13 12:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.07179 U        0.1970         0.1587            0.9    
Bismuth-212                          0.8768           0.4429         0.2880                   
Bismuth-214                          0.5665           0.1080         0.04242                  
Cesium-137                          -0.008807 U       0.02734        0.02169           0.07   
Cobalt-60                           -0.001259 U       0.009261       0.02338           0.03   
Europium-152                         0.01980 U        0.04794        0.05597           0.1    
Europium-154                         0.03757 U        0.1027         0.1523            0.2    
Lead-212                             0.7014           0.08498        0.03874                  
Lead-214                             0.5831           0.1005         0.04501                  
Potassium-40                        13.70             1.134          0.2528                   
Protactinium-234                     0.05151 U        0.06841        0.08453                  
Radium-226 (By Bismuth-214)          0.5665           0.1080         0.04242           0.2    
Thallium-208                         0.2349           0.04595        0.01827                  
Thorium-232 (By Actinium-228)        0.8615           0.1706         0.06777           0.9    
Thorium-234                          0.5845 U         0.7314         1.311                    
Uranium-235                          0.1054           0.1427         0.09714           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-17                Received:        05/23/13                      
Lab ID:          245759-011                    Prepared:        05/24/13 14:59                
Matrix:          Soil                          Analyzed:        06/18/13 12:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.88 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:57                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05232 U        0.1844        0.1493            0.9     
Bismuth-212                          0.7071           0.4481        0.2650                    
Bismuth-214                          0.6949           0.1158        0.04761                   
Cesium-137                           0.0002173 U      0.03009       0.02477           0.07    
Cobalt-60                            0.005967 U       0.01171       0.01991           0.03    
Europium-152                         0.02816 U        0.03848       0.06687           0.1     
Europium-154                         0.02245 U        0.05842       0.1397            0.2     
Lead-212                             0.7707           0.09332       0.04597                   
Lead-214                             0.8037           0.1103        0.04680                   
Potassium-40                         8.858            0.9622        0.2871                    
Protactinium-234                     0.08143 U        0.1329        0.1026                    
Radium-226 (By Bismuth-214)          0.6949           0.1158        0.04761           0.2     
Thallium-208                         0.2765           0.05272       0.02241                   
Thorium-232 (By Actinium-228)        1.020            0.1351        0.05420           0.9     
Thorium-234                          0.3037 U         0.2102        1.336                     
Uranium-235                          0.1005 U         0.04429       0.1570            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-18                Received:        05/23/13                      
Lab ID:          245759-012                    Prepared:        05/24/13 15:11                
Matrix:          Soil                          Analyzed:        06/18/13 08:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:42                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.04470 U        0.1562         0.1259            0.9    
Bismuth-212                          0.3748           0.3756         0.2704                   
Bismuth-214                          0.3985           0.08508        0.04051                  
Cesium-137                           0.0001268 U      0.02250        0.01852           0.07   
Cobalt-60                            0.008060 U       0.02004        0.01493           0.03   
Europium-152                         0.003043 U       0.008956       0.05299           0.1    
Europium-154                         0.02269 U        0.1535         0.1515            0.2    
Lead-212                             0.3871           0.06645        0.03286                  
Lead-214                             0.4498           0.08402        0.03824                  
Potassium-40                        16.59             1.247          0.2194                   
Protactinium-234                    -0.04559 U        0.1215         0.09806                  
Radium-226 (By Bismuth-214)          0.3985           0.08508        0.04051           0.2    
Thallium-208                         0.1631           0.04001        0.01757                  
Thorium-232 (By Actinium-228)        0.4150           0.1035         0.05909           0.9    
Thorium-234                          1.251            1.309          1.005                    
Uranium-235                          0.05118 U        0.03423        0.1457            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-19                Received:        05/23/13                      
Lab ID:          245759-013                    Prepared:        05/24/13 15:16                
Matrix:          Soil                          Analyzed:        06/18/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05011 U        0.2197         0.1786            0.9     
Bismuth-212                          0.8713           0.3630         0.1524                    
Bismuth-214                          0.4144           0.08927        0.04132                   
Cesium-137                           0.005322 U       0.02526        0.02023           0.07    
Cobalt-60                            0.001184 U       0.01986        0.01613           0.03    
Europium-152                         0.04624          0.06160        0.03559           0.1     
Europium-154                         0.03523 U        0.03297        0.1638            0.2     
Lead-212                             0.5111           0.08367        0.04182                   
Lead-214                             0.4766           0.1019         0.04843                   
Potassium-40                         7.867            0.9326         0.2980                    
Protactinium-234                    -0.04045 U        0.1151         0.09271                   
Radium-226 (By Bismuth-214)          0.4144           0.08927        0.04132           0.2     
Thallium-208                         0.1752           0.03850        0.01563                   
Thorium-232 (By Actinium-228)        0.6189           0.1507         0.07259           0.9     
Thorium-234                          1.727            1.138          0.8071                    
Uranium-235                          0.06156 U        0.04159        0.1308            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-20                Received:        05/23/13                      
Lab ID:          245759-014                    Prepared:        05/24/13 15:21                
Matrix:          Soil                          Analyzed:        06/18/13 07:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05865 U        0.1797         0.1450            0.9     
Bismuth-212                          1.078            0.4367         0.2217                    
Bismuth-214                          0.6130           0.1200         0.05393                   
Cesium-137                           0.007295 U       0.02268        0.01780           0.07    
Cobalt-60                            0 U              0.01704        0.02516           0.03    
Europium-152                         0.02872 U        0.06189        0.05627           0.1     
Europium-154                         0.02036 U        0.06952        0.09272           0.2     
Lead-212                             0.8188           0.09284        0.04242                   
Lead-214                             0.7966           0.1059         0.04379                   
Potassium-40                        12.33             1.108          0.2649                    
Protactinium-234                    -0.07488 U        0.1425         0.1144                    
Radium-226 (By Bismuth-214)          0.6130           0.1200         0.05393           0.2     
Thallium-208                         0.3275           0.05190        0.01818                   
Thorium-232 (By Actinium-228)        0.9609           0.1646         0.06004           0.9     
Thorium-234                          0.3132 U         0.3040         1.079                     
Uranium-235                          0.06349 U        0.04625        0.1745            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-21                Received:        05/23/13                      
Lab ID:          245759-015                    Prepared:        05/24/13 15:26                
Matrix:          Soil                          Analyzed:        06/17/13 15:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006065 U       0.1977         0.1625            0.9     
Bismuth-212                          0.3588           0.3640         0.2616                    
Bismuth-214                          0.4741           0.08896        0.03445                   
Cesium-137                          -0.003643 U       0.02785        0.02259           0.07    
Cobalt-60                           -0.004316 U       0.02475        0.01972           0.03    
Europium-152                         0.05249          0.06258        0.05107           0.1     
Europium-154                         0.006511 U       0.03655        0.1854            0.2     
Lead-212                             0.4148           0.07850        0.04031                   
Lead-214                             0.4282           0.08818        0.04583                   
Potassium-40                        13.42             1.185          0.3042                    
Protactinium-234                     0.01964 U        0.06481        0.07363                   
Radium-226 (By Bismuth-214)          0.4741           0.08896        0.03445           0.2     
Thallium-208                         0.1760           0.04361        0.01898                   
Thorium-232 (By Actinium-228)        0.4543           0.1354         0.07024           0.9     
Thorium-234                          1.329            1.186          0.8847                    
Uranium-235                          0.05598 U        0.02931        0.1594            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-22                Received:        05/23/13                      
Lab ID:          245759-016                    Prepared:        05/24/13 15:32                
Matrix:          Soil                          Analyzed:        06/17/13 15:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:45                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.009496 U       0.1674        0.1374            0.9     
Bismuth-212                          0.4166           0.3443        0.2250                    
Bismuth-214                          0.3312           0.08713       0.04357                   
Cesium-137                           0.009708 U       0.02153       0.01657           0.07    
Cobalt-60                           -0.0001828 U      0.01934       0.01590           0.03    
Europium-152                        -0.01744 U        0.05889       0.04698           0.1     
Europium-154                         0.01902 U        0.06702       0.1432            0.2     
Lead-212                             0.3650           0.06085       0.02829                   
Lead-214                             0.3550           0.08358       0.04270                   
Potassium-40                        17.55             1.251         0.2092                    
Protactinium-234                     0.03026 U        0.05405       0.08728                   
Radium-226 (By Bismuth-214)          0.3312           0.08713       0.04357           0.2     
Thallium-208                         0.1117           0.03110       0.01503                   
Thorium-232 (By Actinium-228)        0.4282           0.1021        0.06327           0.9     
Thorium-234                          0.6856 U         0.6210        1.028                     
Uranium-235                          0.03114 U        0.03638       0.1263            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-23                Received:        05/23/13                      
Lab ID:          245759-017                    Prepared:        05/24/13 15:37                
Matrix:          Soil                          Analyzed:        06/17/13 14:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05914 U        0.2047         0.1659            0.9     
Bismuth-212                          0.8069           0.4276         0.2791                    
Bismuth-214                          0.6157           0.1070         0.04496                   
Cesium-137                          -0.008088 U       0.02663        0.02115           0.07    
Cobalt-60                           -0.001843 U       0.02382        0.01934           0.03    
Europium-152                         0.01447 U        0.01893        0.06080           0.1     
Europium-154                         0.03960 U        0.1947         0.1559            0.2     
Lead-212                             0.7722           0.08832        0.04029                   
Lead-214                             0.6230           0.08724        0.04725                   
Potassium-40                        11.00             1.024          0.2359                    
Protactinium-234                     0.009705 U       0.1083         0.1056                    
Radium-226 (By Bismuth-214)          0.6157           0.1070         0.04496           0.2     
Thallium-208                         0.2780           0.05440        0.02365                   
Thorium-232 (By Actinium-228)        0.6937           0.1180         0.06628           0.9     
Thorium-234                          0.7168 U         0.5622         1.334                     
Uranium-235                          0.06413 U        0.03396        0.1648            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-24                Received:        05/23/13                      
Lab ID:          245759-018                    Prepared:        05/24/13 15:38                
Matrix:          Soil                          Analyzed:        06/17/13 15:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.56 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:47                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06727 U        0.1644        0.1318            0.9     
Bismuth-212                          1.165            0.4772        0.2276                    
Bismuth-214                          0.5530           0.09698       0.04301                   
Cesium-137                          -0.0001090 U      0.02182       0.01796           0.07    
Cobalt-60                            0.006574 U       0.02036       0.02016           0.03    
Europium-152                         0.04593 U        0.06009       0.06076           0.1     
Europium-154                         0.06189 U        0.08026       0.1540            0.2     
Lead-212                             0.7681           0.09403       0.04523                   
Lead-214                             0.8119           0.1107        0.04583                   
Potassium-40                        10.83             1.096         0.3280                    
Protactinium-234                     0.001678 U       0.01099       0.08814                   
Radium-226 (By Bismuth-214)          0.5530           0.09698       0.04301           0.2     
Thallium-208                         0.3073           0.05386       0.02180                   
Thorium-232 (By Actinium-228)        0.8438           0.1486        0.05336           0.9     
Thorium-234                          0.7416 U         1.306         1.036                     
Uranium-235                          0.08616 U        0.03908       0.1336            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        05/24/13 10:03                
Lab ID:          QC690215                      Analyzed:        06/19/13 14:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                      -0.02254 U         0.1046        0.08386           0.9     
Bismuth-212                        -0.03866 U         0.1342        0.1949                    
Bismuth-214                        -0.003597 U        0.05807       0.03652                   
Cesium-137                          0.004517 U        0.01517       0.01163           0.07    
Cobalt-60                           0 U               0.01679       0.005647          0.03    
Europium-152                       -0.008500 U        0.04602       0.03682           0.1     
Europium-154                        0.006745 U        0.03813       0.09827           0.2     
Lead-212                            0.01198 U         0.03288       0.02603                   
Lead-214                            0.008181 U        0.03583       0.03029                   
Potassium-40                       -0.4959 U         19.84          0.2566                    
Protactinium-234                    0.01067 U         0.01559       0.04958                   
Radium-226 (By Bismuth-214)        -0.003597 U        0.05807       0.03652           0.2     
Thallium-208                       -0.00009896 U      0.01635       0.01414                   
Thorium-232 (By Actinium-228)      -0.01485 U         0.1662        0.06067           0.9     
Thorium-234                         0.2528 U          0.7619        0.5996                    
Uranium-235                         0.03735 U         0.1061        0.08389           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        05/24/13 09:55                
Type:            LCS                           Analyzed:        06/19/13 14:06                
Lab ID:          QC690216                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   315.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198860                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.60                0.4315    104.6  54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-08                Sampled:         05/23/13 10:35                
Type:            IDUP                          Received:        05/23/13                      
MSS Lab ID:      245759-002                    Prepared:        05/24/13 14:13                
Lab ID:          QC691746                      Analyzed:        06/17/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   352.12 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198860                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU        MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                   -0.0002984 U    0.1959      0 U             0.08134    0.1566           0.9   NC    40  NC      1   

Bismuth-212                      0.8490         0.4280      0.9905          0.4002     0.2215                 15.39 40  0.1709  1   

Bismuth-214                      0.7348         0.1194      0.7476          0.1189     0.04592                1.739 40  0.05411 1   

Cesium-137                       0 U            0.01674     0.005006 U      0.02362    0.01892          0.07  NC    40  NC      1   

Cobalt-60                       -0.002128 U     0.02594    -0.00005805 U    0.02256    0.01858          0.03  NC    40  NC      1   

Europium-152                     0.02257 U      0.03355     0.08545         0.06857    0.05565          0.1   NC    40  NC      1   

Europium-154                     0.09692 U      0.1820      0.003428 U      0.1570     0.1288           0.2   NC    40  NC      1   

Lead-212                         0.8404         0.1090      0.8914          0.1131     0.04317                5.889 40  0.2295  1   

Lead-214                         0.8114         0.1142      0.7717          0.1054     0.03971                5.022 40  0.1811  1   

Potassium-40                     9.461          1.084      10.30            1.109      0.2296                 8.502 40  0.3831  1   

Protactinium-234                 0.05158 U      0.07489     0.01251 U       0.08944    0.1111                 NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.7348         0.1194      0.7476          0.1189     0.04592          0.2   1.739 40  0.05411 1   

Thallium-208                     0.2876         0.05168     0.2629          0.05287    0.02153                8.980 40  0.2364  1   

Thorium-232 (By Actinium-228)    0.9327         0.1807      1.032           0.1520     0.05801          0.9   10.06 40  0.2969  1   

Thorium-234                      1.443          0.8636      2.030           1.531      1.100                  33.81 40  0.2453  1   

Uranium-235                      0.08562 U      0.04132     0.04958 U       0.02787    0.1731           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 07:26:13

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1561 +0.250244*Channel -5.02495e-008*Channel**2

FWHM (ch) =   3.1346 +0.000990*Channel -2.98926e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.48      121.78   121.88 -0.08%      0.91     0.90    1.10%
977.23      244.70   244.65  0.02%      1.01     1.02   -1.00%

1375.02      344.28   344.15  0.04%      1.10     1.11   -1.00%
3114.25      778.90   778.99 -0.01%      1.52     1.48    2.71%
3854.91      964.08   964.08  0.00%      1.59     1.63   -2.19%
5632.23     1408.01  1407.99  0.00%      1.94     1.94    0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:32:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1177 +0.250254*Channel -5.27021e-008*Channel**2

FWHM (ch) =   2.9742 +0.001211*Channel -6.89135e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.89     0.89    0.66%
977.33      244.70   244.65  0.02%      1.04     1.02    1.73%

1375.15      344.28   344.16  0.04%      1.09     1.13   -3.27%
3114.38      778.90   778.99 -0.01%      1.54     1.52    1.15%
3855.05      964.08   964.08  0.00%      1.65     1.65   -0.24%
5632.47     1408.01  1407.99  0.00%      1.90     1.90   -0.11%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 07:44:17

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1195 +0.250240*Channel -3.92566e-008*Channel**2

FWHM (ch) =   3.1784 +0.001039*Channel -4.542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.75  0.03%      0.90     0.92   -2.63%
978.49      244.70   244.70 -0.00%      1.07     1.04    2.96%

1376.80      344.28   344.34 -0.02%      1.12     1.13   -0.66%
3114.59      778.90   778.89  0.00%      1.53     1.49    2.16%
3855.34      964.08   964.06  0.00%      1.58     1.63   -2.77%
5632.16     1408.01  1408.02 -0.00%      1.91     1.90    0.53%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:32:46

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1135 +0.250242*Channel -3.85482e-008*Channel**2

FWHM (ch) =   3.1733 +0.000996*Channel -2.99747e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.75  0.02%      0.90     0.91   -1.71%
978.44      244.70   244.70  0.00%      1.04     1.03    1.28%

1376.74      344.28   344.33 -0.02%      1.13     1.12    0.57%
3114.48      778.90   778.89  0.00%      1.51     1.50    0.68%
3855.28      964.08   964.07  0.00%      1.62     1.64   -1.27%
5631.98     1408.01  1408.02 -0.00%      1.96     1.96    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/19/2013  Time: 07:52:27

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1061 +0.250240*Channel -3.77634e-008*Channel**2

FWHM (ch) =   3.0671 +0.001152*Channel -5.86493e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.75  0.02%      0.89     0.90   -1.32%
978.40      244.70   244.69  0.00%      1.07     1.04    3.13%

1376.73      344.28   344.34 -0.02%      1.11     1.14   -2.16%
3114.45      778.90   778.89  0.00%      1.53     1.52    0.30%
3855.24      964.08   964.07  0.00%      1.66     1.66   -0.16%
5631.91     1408.01  1408.02 -0.00%      1.92     1.92    0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 08:03:36

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1117 +0.250211*Channel -3.14092e-008*Channel**2

FWHM (ch) =   3.1086 +0.000872*Channel -1.06508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.77  0.01%      0.86     0.88   -2.35%
978.74      244.70   244.75 -0.02%      0.98     0.99   -0.70%

1376.43      344.28   344.23  0.01%      1.12     1.07    3.89%
3114.79      778.90   778.94 -0.00%      1.42     1.43   -0.57%
3855.27      964.08   964.05  0.00%      1.56     1.58   -1.01%
5631.74     1408.01  1408.02 -0.00%      1.93     1.92    0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:49:40

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1186 +0.250215*Channel -3.09012e-008*Channel**2

FWHM (ch) =   3.0031 +0.001023*Channel -2.24397e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.01%      0.87     0.87   -0.92%
978.78      244.70   244.76 -0.02%      0.99     1.00   -1.01%

1376.43      344.28   344.23  0.02%      1.12     1.09    2.06%
3114.74      778.90   778.94 -0.00%      1.51     1.49    1.06%
3855.21      964.08   964.05  0.00%      1.62     1.65   -1.74%
5631.62     1408.01  1408.02 -0.00%      2.02     2.01    0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/19/2013  Time: 08:05:38

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1143 +0.250226*Channel -3.2247e-008*Channel**2

FWHM (ch) =   2.9840 +0.001058*Channel -3.51835e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.01%      0.86     0.87   -1.43%
978.72      244.70   244.76 -0.02%      1.01     1.00    1.40%

1376.36      344.28   344.23  0.01%      1.10     1.09    0.55%
3114.64      778.90   778.94 -0.00%      1.46     1.48   -1.49%
3855.10      964.08   964.05  0.00%      1.65     1.63    0.90%
5631.52     1408.01  1408.02 -0.00%      1.95     1.96   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130617001_QCAsLeft                                                        
Acquired: 6/17/2013 07:15:28
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:21:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.54      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130617002_QCAsLeft                                                        
Acquired: 6/17/2013 07:33:24
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.92      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      2.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:21:50
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130619001_QCAsLeft                                                        
Acquired: 6/19/2013 07:41:33
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130617001_QCAsLeft                                                        
Acquired: 6/17/2013 07:51:49
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.60   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:37:52
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.02      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130619001_QCAsLeft                                                        
Acquired: 6/19/2013 07:53:52
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.46      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130617002_BG                                                              
Acquired: 6/17/2013 07:32:31
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130618002_BG                                                              
Acquired: 6/18/2013 07:35:35
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130617003_BG                                                              
Acquired: 6/17/2013 07:51:25
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.00      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130618002_BG                                                              
Acquired: 6/18/2013 07:36:50
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130619002_BG                                                              
Acquired: 6/19/2013 07:53:37
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130617002_BG                                                              
Acquired: 6/17/2013 09:03:21
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.02      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130618002_BG                                                              
Acquired: 6/18/2013 07:50:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130619002_BG                                                              
Acquired: 6/19/2013 08:07:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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55 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513242355

Instrument : HPGE02                           Begun : 06/17/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:15 1.0 1          
002  2_20130617_002  RIB     BACKGROUND CONTAMINA               06/17/13 07:32 1.0            
003  2_20130617_003  LCS     QC689277             Soil   198636 06/17/13 07:50 1.0 2          
004  2_20130617_004  LCS     QC689524             Soil   198700 06/17/13 09:09 1.0 2          
005  2_20130617_005  BLANK   QC689276             Soil   198636 06/17/13 10:10 1.0            
006  2_20130617_006  SAMPLE  245759-009           Soil   198860 06/17/13 11:00 1.0            
007  2_20130617_007  SAMPLE  245759-008           Soil   198860 06/17/13 12:06 1.0            
008  2_20130617_008  SAMPLE  245759-005           Soil   198860 06/17/13 13:02 1.0            
009  2_20130617_009  SAMPLE  245759-003           Soil   198860 06/17/13 14:01 1.0            
010  2_20130617_010  SAMPLE  245759-018           Soil   198860 06/17/13 15:03 1.0            

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513243801

Instrument : HPGE02                           Begun : 06/18/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130618_001  RCCV    QUALITY CONTROL CHEC               06/18/13 07:21 1.0 1          
002  2_20130618_002  RIB     BACKGROUND CONTAMINA               06/18/13 07:35 1.0            
003  2_20130618_003  SAMPLE  245759-014           Soil   198860 06/18/13 07:49 1.0            
004  2_20130618_004  SAMPLE  245759-011           Soil   198860 06/18/13 12:24 1.0            
005  2_20130618_005  SAMPLE  246246-001           Soil   197435 06/18/13 13:29 1.0            
006  2_20130618_006  LCS     QC689745             Soil   198758 06/18/13 14:53 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523242355

Instrument : HPGE03                           Begun : 06/17/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:15 1.0 1          
002  3_20130617_002  RCCV    QUALITY CONTROL CHEC               06/17/13 07:33 1.0 1          
003  3_20130617_003  RIB     BACKGROUND CONTAMINA               06/17/13 07:51 1.0            
004  3_20130617_004  LCS     QC689031             Soil   198574 06/17/13 09:43 1.0 2          
005  3_20130617_005  BLANK   QC689523             Soil   198700 06/17/13 10:38 1.0            
006  3_20130617_006  SAMPLE  245759-007           Soil   198860 06/17/13 12:04 1.0            
007  3_20130617_007  SAMPLE  245759-004           Soil   198860 06/17/13 13:05 1.0            
008  3_20130617_008  SAMPLE  245759-001           Soil   198860 06/17/13 14:03 1.0            
009  3_20130617_009  SAMPLE  245759-015           Soil   198860 06/17/13 15:05 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523243801

Instrument : HPGE03                           Begun : 06/18/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130618_001  RCCV    QUALITY CONTROL CHEC               06/18/13 07:21 1.0 1          
002  3_20130618_002  RIB     BACKGROUND CONTAMINA               06/18/13 07:36 1.0            
003  3_20130618_003  SAMPLE  245759-013           Soil   198860 06/18/13 07:52 1.0            
004  3_20130618_004  SAMPLE  245759-010           Soil   198860 06/18/13 12:25 1.0            
005  3_20130618_005  SAMPLE  246246-004           Soil   197435 06/18/13 13:31 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523245261

Instrument : HPGE03                           Begun : 06/19/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130619_001     RCCV       QUALITY CONTROL CHEC                          06/19/13 07:41    1.0    1                     

002     3_20130619_002     RIB        BACKGROUND CONTAMINA                          06/19/13 07:53    1.0                          

003     3_20130619_003     SDUP       QC694014                 Soil       197435    06/19/13 08:12    1.0                          

004     3_20130619_004     SAMPLE     246249-001               Soil       198700    06/19/13 11:19    1.0                 MASS-    

005     3_20130619_005     SAMPLE     246249-006               Soil       198700    06/19/13 12:25    1.0                          

006     3_20130619_006     MSS        246249-017               Soil       198700    06/19/13 13:23    1.0                          

007     3_20130619_007     BLANK      QC690215                 Soil       198860    06/19/13 14:11    1.0                          

008     3_20130619_008     IDUP       QC694017                 Soil       198700    06/19/13 15:37    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533242391

Instrument : HPGE04                           Begun : 06/17/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:51 1.0 1          
002  4_20130617_002  RIB     BACKGROUND CONTAMINA               06/17/13 09:03 1.0            
003  4_20130617_003  BLANK   QC689030             Soil   198574 06/17/13 09:40 1.0            
004  4_20130617_004  MSS     245759-002           Soil   198860 06/17/13 10:55 1.0            
005  4_20130617_005  SAMPLE  245759-006           Soil   198860 06/17/13 12:02 1.0            
006  4_20130617_006  IDUP    QC691746             Soil   198860 06/17/13 13:04 1.0            
007  4_20130617_007  SAMPLE  245759-017           Soil   198860 06/17/13 14:04 1.0            
008  4_20130617_008  SAMPLE  245759-016           Soil   198860 06/17/13 15:06 1.0            

Standards used:  1=S19583

Page 1 of 1

66 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533243817

Instrument : HPGE04                           Begun : 06/18/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     4_20130618_001     RCCV       QUALITY CONTROL CHEC                           06/18/13 07:37    1.0    1                    

002     4_20130618_002     RIB        BACKGROUND CONTAMINA                           06/18/13 07:50    1.0                         

003     4_20130618_003     SAMPLE     245759-012               Soil       198860     06/18/13 08:05    1.0                         

004     4_20130618_004     SAMPLE     246246-002               Soil       197435     06/18/13 12:27    1.0                 DEAD    

005     4_20130618_005     SAMPLE     246246-005               Soil       197435     06/18/13 13:32    1.0                 DEAD    

Standards used:  1=S19583

Flags used: DEAD=High Dead Time  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533245273

Instrument : HPGE04                           Begun : 06/19/13 07:53             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130619_001  RCCV    QUALITY CONTROL CHEC               06/19/13 07:53 1.0 1          
002  4_20130619_002  RIB     BACKGROUND CONTAMINA               06/19/13 08:07 1.0            
003  4_20130619_003  SAMPLE  246249-002           Soil   198700 06/19/13 11:21 1.0            
004  4_20130619_004  SAMPLE  246249-005           Soil   198700 06/19/13 12:26 1.0            
005  4_20130619_005  BLANK   QC689744             Soil   198758 06/19/13 13:17 1.0            
006  4_20130619_006  LCS     QC690216             Soil   198860 06/19/13 14:06 1.0 2          
007  4_20130619_007  SDUP    QC694015             Soil   198574 06/19/13 15:33 1.0            

Standards used:  1=S19583  2=S19706
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Gamma Sample Preparation Summary
as of 20-JUN-2013 10:05

Batch Number : 198860                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 23-MAY-2013 14:28              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed        Analysis       Comments    

Num                                    (g)          Date               Date               Date                                    

1     245513-001                      374.76  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:37  GS 186                      

2     245513-002                      388.97  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:42  GS 186                      

3     245513-003                      360.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:46  GS 186                      

4     245513-004                      385.1   23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:52  GS 186                      

5     245513-005                      387.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:57  GS 186                      

6     245514-001                      378.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:04  GS 186                      

7     245514-002                      373.29  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:09  GS 186                      

8     245514-003                      358.32  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:19  GS 186                      

9     245514-004                      351.02  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:24  GS 186                      

10    245514-005                      368.54  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:30  GS 186                      

11    245514-006                      346.8   23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:40  GS 186                      

12    245514-007                      362.48  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:46  GS 186                      

13    245514-008                      370.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:55  GS 186                      

14    245514-009                      370.66  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:59  GS 186                      

15    245514-010                      370.77  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:02  GS 186                      

16    245514-011                      391.58  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:04  GS 186                      

17    245514-012                      364.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:09  GS 186                      

18    245515-001                      369.34  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:15  GS 186                      

19    245515-002                      381.22  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:20  GS 186                      

20    245515-003                      373.46  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:25  GS 186                      

21    245515-004                      371.64  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:30  GS 186                      

22    245515-005                      398.44  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:35  GS 186                      

23    245515-006                      375.42  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:40  GS 186                      

24    245510-001                      367.01  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:35  GS 186                      

25    245510-002                      356.84  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:40  GS 186                      

26    245510-003                      355.14  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:43  GS 186                      

27    245510-004                      359.01  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:48  GS 186                      

28    245510-005                      360.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:56  GS 186                      

29    245510-006                      391.17  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:03  GS 186                      

30    245511-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  GS 186                      

30    245759-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  RA226       alias:245511-001

30    245760-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  (rebatched) alias:245511-001

31    245511-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  GS 186                      

31    245759-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:245511-002

31    245760-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  (rebatched) alias:245511-002

32    245511-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  GS 186                      

32    245759-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  RA226       alias:245511-003

32    245760-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  (rebatched) alias:245511-003

33    245511-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  GS 186                      

33    245759-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  RA226       alias:245511-004

33    245760-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  (rebatched) alias:245511-004

34    245511-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  GS 186                      

34    245759-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  RA226       alias:245511-005

34    245760-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  (rebatched) alias:245511-005

35    245511-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  GS 186                      

35    245759-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  RA226       alias:245511-006

35    245760-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  (rebatched) alias:245511-006

36    245511-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  GS 186                      

36    245759-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  RA226       alias:245511-007
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed        Analysis       Comments    

Num                                    (g)          Date               Date               Date                                    

36    245760-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  (rebatched) alias:245511-007

37    245511-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  GS 186                      

37    245759-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  RA226       alias:245511-008

37    245760-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  (rebatched) alias:245511-008

38    245511-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  GS 186                      

38    245759-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  RA226       alias:245511-009

38    245760-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  (rebatched) alias:245511-009

39    245511-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  GS 186                      

39    245759-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  RA226       alias:245511-010

39    245760-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  (rebatched) alias:245511-010

40    245511-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  GS 186                      

40    245759-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  RA226       alias:245511-011

40    245760-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  (rebatched) alias:245511-011

41    245511-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  GS 186                      

41    245759-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  RA226       alias:245511-012

41    245760-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  (rebatched) alias:245511-012

42    245512-001                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  GS 186                      

42    245759-013                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  RA226       alias:245512-001

42    245760-013                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  (rebatched) alias:245512-001

43    245512-002                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  GS 186                      

43    245759-014                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  RA226       alias:245512-002

43    245760-014                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  (rebatched) alias:245512-002

44    245512-003                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  GS 186                      

44    245759-015                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  RA226       alias:245512-003

44    245760-015                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  (rebatched) alias:245512-003

45    245512-004                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  GS 186                      

45    245759-016                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  RA226       alias:245512-004

45    245760-016                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  (rebatched) alias:245512-004

46    245512-005                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  GS 186                      

46    245759-017                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  RA226       alias:245512-005

46    245760-017                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  (rebatched) alias:245512-005

47    245512-006                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  GS 186                      

47    245759-018                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  RA226       alias:245512-006

47    245760-018                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  (rebatched) alias:245512-006

QC1   QC690215    BLANK               318.18  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:03  GS 186                      

QC2   QC690216    LCS                 315.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 09:55  GS 186                      

3     QC690217    SDUP of 245513-003  364.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:46  GS 186                      

13    QC690218    IDUP of 245514-008  370.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:55  GS 186                      

31    QC690219    IDUP of 245511-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  GS 186                      

31    QC691746    IDUP of 245759-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:QC690219  

31    QC691757    IDUP of 245760-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:QC690219  
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-07                Received:        05/23/13                      
Lab ID:          245759-001                    Prepared:        05/24/13 14:09                
Matrix:          Soil                          Analyzed:        06/17/13 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   342.37 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:34                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.001579 U       0.1606         0.1322            0.9     
Bismuth-212                          0.5346           0.5282         0.2910                    
Bismuth-214                          0.4329           0.09583        0.04240                   
Cesium-137                           0.01225 U        0.02209        0.01668           0.07    
Cobalt-60                            0.007360 U       0.02873        0.02269           0.03    
Europium-152                         0.01936 U        0.04040        0.06120           0.1     
Europium-154                         0.01196 U        0.02237        0.1627            0.2     
Lead-212                             0.5065           0.08324        0.04233                   
Lead-214                             0.5615           0.09197        0.03796                   
Potassium-40                        11.93             1.096          0.2866                    
Protactinium-234                     0.03312 U        0.09710        0.1034                    
Radium-226 (By Bismuth-214)          0.4329           0.09583        0.04240           0.2     
Thallium-208                         0.1895           0.04699        0.02135                   
Thorium-232 (By Actinium-228)        0.6438           0.1165         0.06513           0.9     
Thorium-234                          0 U              0.9607         1.332                     
Uranium-235                          0.07841 U        0.04867        0.1387            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-001                   Client ID : 12-PE-E0819-07        

Seqnum : 1523242355008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130617_008                                Batch         : 198860                       Time      : 17-JUN-2013 14:03     

Cal    : 17-JUN-2013 07:44:17,29-APR-2013 08:26:15     Caldate       : 17-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 342.37 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.001579        0.1322      0.9      .16061           .16061           -0.023        u        

Bismuth-212                         0.5346           0.2910               .52819           .5289            -0.039        u        

Bismuth-214                         0.4329           0.04240              .095826          .097781          -0.0036       u        

Cesium-137                          0.01225          0.01668     0.07     .022091          .022098          0.0045        u        

Cobalt-60                           0.007360         0.02269     0.03     .028726          .028728          0             u        

Europium-152                        0.01936          0.06120     0.1      .040404          .040415          -0.0085       u        

Europium-154                        0.01196          0.1627      0.2      .022374          .022383          0.0067        u        

Lead-212                            0.5065           0.04233              .083242          .090951          0.012         u        

Lead-214                            0.5615           0.03796              .091973          .095647          0.0082        u        

Potassium-40                        11.93            0.2866               1.0961           1.2488           -0.50         u        

Protactinium-234                    0.03312          0.1034               .0971            .097448          0.011         u        

Radium-226 (By Bismuth-214)         0.4329           0.04240     0.2      .095826          .097781          -0.0036       u        

Thallium-208                        0.1895           0.02135              .046991          .04853           -0.000099     u        

Thorium-232 (By Actinium-228)       0.6438           0.06513     0.9      .11652           .12548           -0.015        u        

Thorium-234                         0                1.332                .96069           .9607            0.25          u        

Uranium-235                         0.07841          0.1387      0.18     .048673          .048905          0.037         u        

u=use  

Page 1 of 1                                                                                                             1523242355008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-07          
Sample Description: 245759-001, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130617_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:34           Live Time: 2700   sec

Acquisition Time: 6/17/2013 14:03:12        Real Time: 2704   sec
Analysis Time: 6/17/2013 14:48           Dead Time: 0.14   %

Analysis Quantity: 3.424E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.438E-01      1.165E-01      1.255E-01      6.513E-02
Am-241    #AB   -1.579E-03      1.606E-01      1.606E-01      1.322E-01
Bi-212           5.346E-01      5.282E-01      5.289E-01      2.910E-01
Bi-214    #      4.329E-01      9.583E-02      9.778E-02      4.240E-02
Co-60     #AB    7.360E-03      2.873E-02      2.873E-02      2.269E-02
Cs-137    #AB    1.225E-02      2.209E-02      2.210E-02      1.668E-02
Eu-152    #AB    1.936E-02      4.040E-02      4.041E-02      6.120E-02
Eu-154    #AB    1.196E-02      2.237E-02      2.238E-02      1.627E-01
K-40             1.193E+01      1.096E+00      1.249E+00      2.866E-01
Pa-234    #AB    3.312E-02      9.710E-02      9.745E-02      1.034E-01
Pb-212           5.065E-01      8.324E-02      9.095E-02      4.233E-02
Pb-214           5.615E-01      9.197E-02      9.565E-02      3.796E-02
Ra-226           1.112E+00      6.297E-01      6.329E-01      4.155E-01
Th-234    #AB    0.000E+00      9.607E-01      9.607E-01      1.332E+00
Tl-208           1.895E-01      4.699E-02      4.853E-02      2.135E-02
U-235     #AB    7.841E-02      4.867E-02      4.890E-02      1.387E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.607E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:48:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

Sample description                                             
245759-001, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130617_008.An1

Acquisition information
Start time:                 6/17/2013 14:03:12
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4237E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4237E+02) = 

7.8941E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:48:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:34:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1135

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.61       78.  21.81   0.87  2.582E-02
77.11      123.  15.20   0.87  2.762E-02
92.84       41.  44.93   0.89  3.718E-02    92.59   4.343  7.555E-01 Th234 

93.35   4.100  7.470E-01 Ac228 
93.35   5.760  5.640E-01 U235  
92.59   4.343  7.555E-01 Th234 
93.35   5.760  5.640E-01 U235  

92.93       39.  42.60   0.62  3.718E-02    93.35   4.100  7.409E-01 Ac228 
93.35   5.760  5.274E-01 U235  

131.18        6. 329.62   0.93  4.722E-02   131.30  18.200    PBC<MDA Pa234 
144.26        6. 276.70   0.94  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.078E-02 U235  
164.07       20.  75.05   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.447E-01 U235  
179.77       16.  67.97   0.37  4.703E-02
186.19       55.  31.04   0.98  4.662E-02   185.72  57.000  6.105E-02 U235  

186.21   3.555  9.797E-01 Ra226 
185.72  57.000  6.105E-02 U235  

186.30       63.  28.31   0.51  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.112E+00 Ra226 

205.38       16.  87.68   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.110E-01 U235  

238.66      329.   6.81   1.03  4.203E-02   238.63  43.600  5.256E-01 Pb212 
241.69       69.  21.77   1.04  4.175E-02   242.00   7.268  6.645E-01 Pb214 
277.92       13.  84.03   1.07  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.22      106.  17.94   0.89  3.721E-02   295.22  18.414  4.400E-01 Pb214 
300.21       38.  28.97   0.46  3.683E-02   300.09   3.180  9.485E-01 Pb212 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:48:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
327.65       13.  60.41   0.51  3.483E-02
338.43       89.  20.98   0.66  3.411E-02   338.32  11.400  6.568E-01 Ac228 
351.93      231.   8.00   1.19  3.324E-02   351.93  35.600  5.572E-01 Pb214 
376.08       17.  57.74   0.48  3.181E-02
583.11      130.  12.00   1.11  2.358E-02   583.19  85.000  1.832E-01 Tl208 
609.26      154.  10.60   1.42  2.287E-02   609.31  45.490  4.329E-01 Bi214 
661.24        8.  90.20   1.40  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.11       16.  57.49   1.45  2.025E-02   727.33   6.650  3.419E-01 Bi212 
778.86        1. 740.61   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.14        5. 121.84   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.90       18.  45.58   1.55  1.803E-02   860.53  12.400  2.324E-01 Tl208 
877.83        3. 201.03   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.29      106.  11.90   0.75  1.732E-02   911.20  26.200  6.520E-01 Ac228 
943.82        3. 210.55   1.61  1.687E-02   946.00  13.500    PBC<MDA Pa234 
969.00       58.  16.15   0.58  1.658E-02   968.96  15.900  6.443E-01 Ac228 

1004.30        6.  93.54   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  5.773E-02 Eu154 

1112.20        1. 710.61   1.72  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1119.87       70.  14.11   0.68  1.494E-02  1120.29  14.910  9.138E-01 Bi214 
1331.44        3. 195.14   1.86  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.20        5. 104.33   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      545.   4.42   1.95  1.219E-02  1460.82  10.550  1.193E+01 K40   
1620.56        7.  61.74   2.00  1.119E-02  1620.74   1.510  1.257E+00 Bi212 
1764.63       14.  40.50   2.06  1.039E-02  1764.49  15.310  2.541E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.64       135.        55. 2.119E+03   67.30   0.823  -      s 
308.73    77.13       151.       119. 4.302E+03   36.95   0.964  -        
718.96   179.77        53.        16. 3.381E+02  135.94   0.367  -       c

1310.10   327.65        24.        13. 3.646E+02  120.83   0.505 AC-228  s 
1503.70   376.08        32.        17. 5.282E+02  115.47   0.481  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:48:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Ac-228    373.55    93.35       122.        39.     0.014    85.19   0.623D
U-235     373.55    93.35       152.        41.     0.015    89.87   0.891D
Eu-154    490.01   122.49       161.       -22.    -0.008   165.21   0.920s
Pa-234    524.72   131.18       170.         6.     0.002   659.23   0.929s
U-235     577.01   144.26       114.         6.     0.002   553.39   0.941s
U-235     656.20   164.07       107.        20.     0.008   150.10   0.960s
U-235     744.59   186.19       121.        55.     0.021    62.08   0.982s
Ra-226    745.03   186.30       102.        63.     0.023    56.61   0.507s
U-235     821.32   205.38        94.        16.     0.006   175.36   1.001s
Pb-212    954.08   238.59       130.       317.     0.118    16.43   1.060 
Pb-214    966.20   241.63        76.        60.     0.022    49.86   0.527s
Tl-208   1111.29   277.92        61.        13.     0.005   168.06   1.069 
Pb-214   1180.45   295.22        90.       103.     0.038    35.89   0.893 
Pb-212   1200.41   300.21        32.        38.     0.014    57.94   0.456s
Ac-228   1353.48   338.50        61.        83.     0.031    33.56   1.126s
Pb-214   1407.17   351.93        43.       226.     0.084    15.99   1.186 
Tl-208   2331.52   583.11        39.       126.     0.047    23.99   1.111 
Bi-214   2436.12   609.26        42.       154.     0.057    21.20   1.425s
Cs-137   2643.99   661.24        20.         8.     0.003   180.40   1.403s
Bi-212   2907.45   727.11        33.        16.     0.006   114.98   1.454s
Eu-152   3114.45   778.86        25.         1.     0.000  1481.22   1.494s
Bi-212   3139.59   785.14        17.         5.     0.002   243.69   1.498 
Tl-208   3442.65   860.90        24.        18.     0.007    91.16   1.554s
Eu-154   3491.91   873.22        27.        -4.    -0.002   371.28   1.563s
Pa-234   3510.36   877.83        18.         3.     0.001   402.06   1.568s
Pa-234   3533.11   883.51        32.        -4.    -0.001   466.47   1.570s
Ac-228   3644.23   911.29        19.       101.     0.037    23.81   0.747s
Pa-234   3774.40   943.82        19.         3.     0.001   421.11   1.615s
Ac-228   3875.13   969.00        15.        58.     0.022    32.29   0.579s
Eu-154   3984.87   996.43        25.        -2.    -0.001   941.57   1.649s
Eu-154   4016.35  1004.30        11.         6.     0.002   187.08   1.655s
Eu-152   4448.11  1112.20        21.         1.     0.000  1421.22   1.725s
Bi-214   4478.84  1119.87         6.        70.     0.026    28.23   0.679s
Co-60    5325.60  1331.44        19.         3.     0.001   390.28   1.855s
Eu-152   5632.88  1408.20        10.         5.     0.002   208.65   1.896s
K-40     5843.81  1460.89        29.       525.     0.194     8.85   1.948 
Bi-212   6483.09  1620.56         6.         7.     0.003   123.48   1.999s
Bi-214   7060.06  1764.63         9.        14.     0.005    81.00   2.060s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:48:23
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4377E-01                                      5.12E+12             
911.20 6.520E-01  (P 6.513E-02 1.19E+01 2.62E+01 G  
968.96 6.443E-01  (P 9.973E-02 1.61E+01 1.59E+01 G  
338.32 6.242E-01 ?(P 1.366E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 7.409E-01   P 4.943E-01 4.26E+01 4.10E+00 XA 

Am-241   I  -1.5787E-03                                      1.58E+05             
59.54-1.579E-03 %(  1.322E-01 5.09E+03 3.59E+01 G  

Bi-212   N   5.3460E-01                                      5.12E+12             
727.33 3.419E-01 ?(  2.910E-01 5.75E+01 6.65E+00 G  
785.37 7.065E-01  (  1.322E+00 1.22E+02 1.11E+00 G  

1620.74 1.257E+00 ?(  1.022E+00 6.17E+01 1.51E+00 G  

Bi-214   N   4.3285E-01                                      5.84E+05             
609.31 4.329E-01  (P 4.240E-02 1.06E+01 4.55E+01 G  

1120.29 9.138E-01 +   7.739E-02 1.41E+01 1.49E+01 G  
1764.49 2.541E-01 -   1.268E-01 4.05E+01 1.53E+01 G  

Co-60    T   7.3603E-03                                      1.93E+03             
1332.49 7.360E-03 &(  2.269E-02 1.95E+02 1.00E+02 G  
1173.23-2.361E-04 %   2.611E-02 6.72E+03 9.98E+01 G  

Cs-137   I   1.2245E-02                                      1.10E+04             
661.66 1.225E-02 &(  1.668E-02 9.02E+01 8.50E+01 G  

Eu-152   I   1.9364E-02                                      4.94E+03             
344.28 1.131E-04 %(  6.120E-02 3.28E+04 2.66E+01 G  
121.78 2.929E-03 %   6.726E-02 1.40E+03 2.84E+01 G  
778.90 1.121E-02 ?(  1.355E-01 7.41E+02 1.30E+01 G  
964.08 6.587E-04 %   1.385E-01 1.28E+04 1.45E+01 G  

1112.08 1.332E-02 &(  1.543E-01 7.11E+02 1.34E+01 G  
1408.01 5.287E-02 &(  8.155E-02 1.04E+02 2.09E+01 G  

Eu-154   I   1.1960E-02                                      3.14E+03             
873.18-5.521E-02 ?(  1.627E-01 1.86E+02 1.22E+01 G  
123.07-3.541E-02 +   4.660E-02 8.26E+01 4.04E+01 G  

1274.43 3.346E-04 %   7.449E-02 1.35E+04 3.49E+01 G  
723.30-5.428E-03 %   9.841E-02 1.11E+03 2.00E+01 G  

1004.72 5.773E-02 ?(  7.949E-02 9.35E+01 1.79E+01 G  
996.25-2.638E-02 +   2.016E-01 4.71E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1931E+01                                      4.57E+11             
1460.82 1.193E+01  (P 2.866E-01 4.42E+00 1.06E+01 G  

Pa-234   N   3.3120E-02                                      1.63E+12             
131.30 1.919E-02 ?(  1.034E-01 3.30E+02 1.82E+01 G  
569.50-6.908E-03 &   1.797E-01 1.59E+03 9.30E+00 G  
946.00 3.933E-02 ?(  1.313E-01 2.11E+02 1.35E+01 G  
880.52 4.927E-02 ?(  1.566E-01 2.01E+02 1.05E+01 G  
883.24-6.024E-02 +   2.254E-01 2.33E+02 9.70E+00 G  

Pb-212   N   5.0649E-01                                      5.12E+12             
238.63 5.065E-01  (  4.233E-02 8.22E+00 4.36E+01 G  
300.09 9.485E-01 +   3.290E-01 2.90E+01 3.18E+00 G  

Pb-214   N   5.6146E-01                                      5.84E+05             
351.93 5.572E-01  (P 3.796E-02 8.00E+00 3.56E+01 G  
295.22 4.400E-01 - P 9.427E-02 1.79E+01 1.84E+01 G  
242.00 5.824E-01  (  1.954E-01 2.49E+01 7.27E+00 G  

Ra-226   N   1.1124E+00                                      5.84E+05             
186.21 1.112E+00  (  4.155E-01 2.83E+01 3.56E+00 G  

Tl-208   N   1.8947E-01                                      5.12E+12             
583.19 1.832E-01  (P 2.135E-02 1.20E+01 8.50E+01 G  
277.37 1.441E-01 - P 2.082E-01 8.40E+01 6.60E+00 G  
860.53 2.324E-01 ?(  1.490E-01 4.56E+01 1.24E+01 G  

U-235    N   7.8405E-02                                      2.57E+11             
143.77 3.078E-02 ?(  1.387E-01 2.77E+02 1.09E+01 G  
205.32 2.110E-01 ?(  2.924E-01 8.77E+01 5.02E+00 G  
163.36 2.447E-01 ?(  2.891E-01 7.51E+01 5.08E+00 G  
185.72 6.105E-02  (  2.815E-02 3.10E+01 5.70E+01 G  

Energy duplication    
93.35 5.640E-01 &   3.917E-01 4.49E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_008.An1               

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       152.        41.     0.015    89.87   5.640E-01   
Eu-154     122.49       161.       -22.    -0.008   165.21  -3.541E-02   
Pa-234     131.18       170.         6.     0.002   659.23   1.919E-02   
U-235      144.26       114.         6.     0.002   553.39   3.078E-02   
U-235      164.07       107.        20.     0.008   150.10   2.447E-01   
U-235      186.19       121.        55.     0.021    62.08   6.105E-02   
U-235      205.38        94.        16.     0.006   175.36   2.110E-01   
Cs-137     661.24        20.         8.     0.003   180.40   1.225E-02   
Eu-152     778.86        25.         1.     0.000  1481.22   1.121E-02   
Eu-154     873.22        27.        -4.    -0.002   371.28  -5.521E-02   
Pa-234     877.83        18.         3.     0.001   402.06   4.927E-02   
Pa-234     883.51        32.        -4.    -0.001   466.47  -6.024E-02   
Pa-234     943.82        19.         3.     0.001   421.11   3.933E-02   
Eu-154     996.43        25.        -2.    -0.001   941.57  -2.638E-02   
Eu-154    1004.30        11.         6.     0.002   187.08   5.773E-02   
Eu-152    1112.20        21.         1.     0.000  1421.22   1.332E-02   
Co-60     1331.44        19.         3.     0.001   390.28   7.360E-03   
Eu-152    1408.20        10.         5.     0.002   208.65   5.287E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4377E-01    6.4377E-01   1.1652E-01    1.2548E-01  6.513E-02
Am-241 #A   -1.5786E-03   -1.5787E-03   1.6061E-01    1.6061E-01  1.322E-01
Bi-212       5.3460E-01    5.3460E-01   5.2819E-01    5.2890E-01  2.910E-01
Bi-214 #     4.3284E-01    4.3285E-01   9.5826E-02    9.7781E-02  4.240E-02
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Co-60  #A    7.2939E-03    7.3603E-03   2.8726E-02    2.8728E-02  2.269E-02
Cs-137 #A    1.2226E-02    1.2245E-02   2.2091E-02    2.2098E-02  1.668E-02
Eu-152 #A    1.9296E-02    1.9364E-02   4.0404E-02    4.0415E-02  6.120E-02
Eu-154 #A    1.1893E-02    1.1960E-02   2.2374E-02    2.2383E-02  1.627E-01
K-40         1.1931E+01    1.1931E+01   1.0961E+00    1.2488E+00  2.866E-01
Pa-234 #A    3.3120E-02    3.3120E-02   9.7100E-02    9.7448E-02  1.034E-01
Pb-212       5.0649E-01    5.0649E-01   8.3242E-02    9.0951E-02  4.233E-02
Pb-214       5.6145E-01    5.6146E-01   9.1973E-02    9.5647E-02  3.796E-02
Ra-226       1.1123E+00    1.1124E+00   6.2972E-01    6.3292E-01  4.155E-01
Th-234 #A    0.0000E+00    0.0000E+00   9.6069E-01    9.6070E-01  1.332E+00
Tl-208       1.8947E-01    1.8947E-01   4.6991E-02    4.8530E-02  2.135E-02
U-235  #A    7.8405E-02    7.8405E-02   4.8673E-02    4.8905E-02  1.387E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.2 keV)     1.591E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.2 keV) 1.5911722E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-08                Received:        05/23/13                      
Lab ID:          245759-002                    Prepared:        05/24/13 14:13                
Matrix:          Soil                          Analyzed:        06/17/13 10:55                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.12 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:35                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.0002984 U      0.1959        0.1614            0.9     
Bismuth-212                          0.8490           0.4258        0.2443                    
Bismuth-214                          0.7348           0.1147        0.04858                   
Cesium-137                           0 U              0.01674       0.03041           0.07    
Cobalt-60                           -0.002128 U       0.02593       0.02107           0.03    
Europium-152                         0.02257 U        0.03353       0.05682           0.1     
Europium-154                         0.09692 U        0.1819        0.1379            0.2     
Lead-212                             0.8404           0.09047       0.04216                   
Lead-214                             0.8114           0.1077        0.04948                   
Potassium-40                         9.461            0.9743        0.2727                    
Protactinium-234                     0.05158 U        0.07378       0.1074                    
Radium-226 (By Bismuth-214)          0.7348           0.1147        0.04858           0.2     
Thallium-208                         0.2876           0.04829       0.01928                   
Thorium-232 (By Actinium-228)        0.9327           0.1677        0.07124           0.9     
Thorium-234                          1.443            0.8527        1.348                     
Uranium-235                          0.08562 U        0.04099       0.1701            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245759-002                   Client ID : 12-PE-E0819-08        

Seqnum : 1533242391004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130617_004                                Batch         : 198860                       Time      : 17-JUN-2013 10:55     

Cal    : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13     Caldate       : 17-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.12 g                     Live Time : 2700 sec              

Dead Time : 0.27 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.0002984       0.1614      0.9      .19592           .19592           -0.023        u        

Bismuth-212                         0.8490           0.2443               .42581           .42802           -0.039        u        

Bismuth-214                         0.7348           0.04858              .11469           .11935           -0.0036       u        

Cesium-137                          0                0.03041     0.07     .016744          .016744          0.0045        u        

Cobalt-60                           -0.002128        0.02107     0.03     .025934          .025935          0             u        

Europium-152                        0.02257          0.05682     0.1      .033529          .033546          -0.0085       u        

Europium-154                        0.09692          0.1379      0.2      .18188           .18195           0.0067        u        

Lead-212                            0.8404           0.04216              .090472          .10901           0.012         u        

Lead-214                            0.8114           0.04948              .10766           .11415           0.0082        u        

Potassium-40                        9.461            0.2727               .97427           1.0837           -0.50         u        

Protactinium-234                    0.05158          0.1074               .073784          .07489           0.011         u        

Radium-226 (By Bismuth-214)         0.7348           0.04858     0.2      .11469           .11935           -0.0036       u        

Thallium-208                        0.2876           0.01928              .048288          .051676          -0.000099     u        

Thorium-232 (By Actinium-228)       0.9327           0.07124     0.9      .16765           .18072           -0.015        u        

Thorium-234                         1.443            1.348                .85272           .86356           0.25          u        

Uranium-235                         0.08562          0.1701      0.18     .040989          .041317          0.037         u        

u=use  

Page 1 of 1                                                                                                             1533242391004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-08          
Sample Description: 245759-002, 198860, IDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130617_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:35           Live Time: 2700   sec

Acquisition Time: 6/17/2013 10:55:01        Real Time: 2707   sec
Analysis Time: 6/17/2013 11:40           Dead Time: 0.27   %

Analysis Quantity: 3.521E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.327E-01      1.677E-01      1.807E-01      7.124E-02
Am-241    #AB   -2.984E-04      1.959E-01      1.959E-01      1.614E-01
Bi-212    #      8.490E-01      4.258E-01      4.280E-01      2.443E-01
Bi-214           7.348E-01      1.147E-01      1.194E-01      4.858E-02
Co-60     #AB   -2.128E-03      2.593E-02      2.593E-02      2.107E-02
Cs-137    #AB    0.000E+00      1.674E-02      1.674E-02      3.041E-02
Eu-152    #AB    2.257E-02      3.353E-02      3.355E-02      5.682E-02
Eu-154    #AB    9.692E-02      1.819E-01      1.820E-01      1.379E-01
K-40             9.461E+00      9.743E-01      1.084E+00      2.727E-01
Pa-234    #AB    5.158E-02      7.378E-02      7.489E-02      1.074E-01
Pb-212           8.404E-01      9.047E-02      1.090E-01      4.216E-02
Pb-214           8.114E-01      1.077E-01      1.142E-01      4.948E-02
Ra-226    #      1.248E+00      6.429E-01      6.469E-01      4.740E-01
Th-234    #      1.443E+00      8.527E-01      8.636E-01      1.348E+00
Tl-208           2.876E-01      4.829E-02      5.168E-02      1.928E-02
U-235      AB    8.562E-02      4.099E-02      4.132E-02      1.701E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.686E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 11:40:16
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_004.An1               

Sample description                                             
245759-002, 198860, IDUP                                        

Spectrum Filename: C:\User\SPC\Det4\4_20130617_004.An1

Acquisition information
Start time:                 6/17/2013 10:55:01
Live time:               2700
Real time:               2707
Dead time:                  0.27 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5212E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5212E+02) = 

7.6755E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1237

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.03       12. 114.29   0.34  1.476E-02
63.12       40.  49.91   0.83  1.777E-02    63.30   3.750  1.727E+00 Th234 

63.30   3.750  1.727E+00 Th234 
74.67      131.  16.57   0.84  2.745E-02
77.07      218.  10.49   0.84  2.928E-02
92.94       77.  26.70   0.86  3.937E-02    92.59   4.343  1.301E+00 Th234 

93.35   4.100  1.313E+00 Ac228 
93.35   5.760  9.713E-01 U235  
92.59   4.343  1.301E+00 Th234 

92.94       71.  31.63   0.86  3.899E-02    92.59   4.343  1.198E+00 Th234 
93.35   4.100  1.205E+00 Ac228 
93.35   5.760  8.947E-01 U235  

93.17       81.  26.31   1.40  3.937E-02    92.59   4.343  1.364E+00 Th234 
93.35   4.100  1.431E+00 Ac228 
93.35   5.760  1.019E+00 U235  

105.51       35.  42.86   0.63  4.440E-02
121.58       15. 133.05   0.88  4.840E-02   121.78  28.410    PBC<MDA Eu152 
131.09        5. 440.28   0.89  4.962E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  1.489E-02 Pa234 
143.82       12. 168.14   0.90  5.033E-02   143.77  10.940    PBC<MDA U235  
186.06       90.  23.94   1.30  4.855E-02   185.72  57.000  9.297E-02 U235  

186.21   3.555  1.492E+00 Ra226 
186.12       76.  25.76   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.248E+00 Ra226 
204.35        4. 366.60   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.68      560.   5.38   0.91  4.347E-02   238.63  43.600  8.404E-01 Pb212 
270.06       49.  30.02   0.81  4.049E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.73       34.  41.38   0.42  3.983E-02   277.37   6.600  3.711E-01 Tl208 
295.20      216.  10.96   0.86  3.830E-02   295.22  18.414  8.537E-01 Pb214 
300.09       67.  21.28   0.45  3.789E-02   300.09   3.180  1.585E+00 Pb212 
328.22       20.  50.98   0.31  3.572E-02
338.33      106.  16.05   1.04  3.500E-02   338.32  11.400  7.455E-01 Ac228 
351.86      343.   7.00   0.96  3.408E-02   351.93  35.600  7.895E-01 Pb214 
570.42        2. 401.48   1.26  2.435E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  2.808E-02 Pa234 
583.28      211.   8.21   1.31  2.394E-02   583.19  85.000  2.876E-01 Tl208 
609.32      283.   7.54   1.44  2.322E-02   609.31  45.490  7.348E-01 Bi214 
727.23       37.  25.08   1.39  2.051E-02   727.33   6.650  7.797E-01 Bi212 
786.52       14.  56.91   1.44  1.944E-02   785.37   1.110  1.829E+00 Bi212 
861.11       39.  27.25   0.41  1.823E-02   860.53  12.400  4.931E-01 Tl208 
873.92        7.  93.83   1.51  1.804E-02   873.18  12.170    PBC<MDA Eu154 
885.40        9.  71.52   1.51  1.789E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.430E-01 Pa234 
911.26      147.   9.67   1.03  1.750E-02   911.20  26.200  9.093E-01 Ac228 
968.90       91.  14.66   1.48  1.675E-02   968.96  15.900  9.712E-01 Ac228 

1120.32       85.  13.09   0.93  1.507E-02  1120.29  14.910  1.073E+00 Bi214 
1274.06        1. 675.95   1.82  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1407.54        6.  93.70   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      448.   4.95   1.69  1.229E-02  1460.82  10.550  9.461E+00 K40   
1621.26        7.  71.87   2.08  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.21       27.  24.02   2.18  1.048E-02  1764.49  15.310  4.798E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

240.38    60.03        86.        12. 7.860E+02  228.58   0.336  -      lc
298.89    74.67       221.        94. 3.431E+03   51.13   0.801  -      sM
308.49    77.07       185.       177. 6.052E+03   26.83   0.785  -       M
422.13   105.51        95.        35. 7.883E+02   85.71   0.627  -      s 

1079.91   270.06        77.        49. 1.215E+03   60.04   0.815 AC-228  s 
1312.44   328.22        43.        20. 5.543E+02  101.96   0.311 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.72    63.12       184.        40.     0.015    99.81   0.833 
Th-234    371.93    92.94       219.        71.     0.026    63.26   0.858s
Ac-228    373.55    93.35       180.        81.     0.030    52.62   1.405D
U-235     373.55    93.35       175.        77.     0.029    53.41   0.859D
Eu-152    486.39   121.58       204.        15.     0.006   266.11   0.883s
Pa-234    524.40   131.09       215.         5.     0.002   880.56   0.892s
U-235     575.30   143.82       200.        12.     0.004   336.27   0.902s
U-235     652.66   163.18       156.        -2.    -0.001  1488.88   0.919s
U-235     744.13   186.06       152.        90.     0.034    47.87   1.304s
Ra-226    744.37   186.12       152.        76.     0.028    51.51   0.939s
U-235     817.24   204.35       127.         4.     0.002   733.21   0.955s
Pb-212    954.47   238.68       146.       560.     0.208    10.77   0.908 
Tl-208   1110.59   277.73        74.        34.     0.013    82.76   0.421s
Pb-214   1180.43   295.20       112.       212.     0.078    21.91   0.857s
Pb-212   1199.97   300.09        53.        67.     0.025    42.56   0.450s
Ac-228   1353.11   338.39        69.        95.     0.035    31.61   1.068 
Eu-152   1378.94   344.86        62.        -8.    -0.003   304.38   1.073s
Pb-214   1406.97   351.86        82.       337.     0.125    14.00   0.957 
Pa-234   2280.85   570.42        39.         2.     0.001   802.96   1.260s
Tl-208   2332.27   583.28        35.       206.     0.076    16.41   1.310 
Bi-214   2436.43   609.32        60.       273.     0.101    15.08   1.438 
Eu-154   2894.36   723.83        44.        -7.    -0.003   282.88   1.386s
Bi-212   2907.97   727.23        25.        37.     0.014    50.16   1.389s
Eu-152   3113.61   778.64        36.        -4.    -0.001   491.69   1.431s
Bi-212   3145.12   786.52        24.        14.     0.005   113.82   1.436s
Tl-208   3443.45   861.11        21.        39.     0.015    54.49   0.408s
Eu-154   3494.71   873.92        21.         7.     0.003   187.65   1.506s
Pa-234   3540.63   885.40        15.         9.     0.003   143.04   1.514s
Ac-228   3644.07   911.26        24.       147.     0.054    19.34   1.026s
Pa-234   3784.49   946.36        29.        -1.     0.000  1360.52   1.564s
Ac-228   3874.64   968.90        29.        91.     0.034    29.32   1.481 
Eu-154   4015.18  1004.02        33.        -4.    -0.001   437.45   1.610s
Eu-152   4445.03  1111.46        33.        -4.    -0.002   408.33   1.694s
Bi-214   4480.47  1120.32        15.        85.     0.031    26.17   0.934s
Co-60    4690.42  1172.79        21.        -1.     0.000  1218.84   1.741s
Eu-154   5095.64  1274.06        21.         1.     0.000  1351.91   1.818s
Co-60    5327.60  1332.02        17.        -1.     0.000  1218.79   1.863s
Eu-152   5629.82  1407.54        14.         6.     0.002   187.40   1.920s
K-40     5843.30  1460.87        28.       432.     0.160     9.91   1.694 
Bi-212   6485.31  1621.26         9.         7.     0.003   143.74   2.077s
Bi-214   7057.59  1764.21        13.        27.     0.010    48.04   2.182s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.3270E-01                                      5.12E+12             
911.20 9.093E-01  (P 7.124E-02 9.67E+00 2.62E+01 G  
968.96 9.712E-01  (P 1.340E-01 1.47E+01 1.59E+01 G  
338.32 6.779E-01 - P 1.383E-01 1.58E+01 1.14E+01 G  

Energy duplication    
93.35 1.431E+00 + P 5.501E-01 2.63E+01 4.10E+00 XA 

Am-241   I  -2.9837E-04                                      1.58E+05             
59.54-2.984E-04 %(  1.614E-01 3.28E+04 3.59E+01 G  

Bi-212   N   8.4896E-01                                      5.12E+12             
727.33 7.797E-01  (  2.443E-01 2.51E+01 6.65E+00 G  
785.37 1.829E+00 +   1.512E+00 5.69E+01 1.11E+00 G  

1620.74 1.154E+00 ?(  1.159E+00 7.19E+01 1.51E+00 G  

Bi-214   N   7.3475E-01                                      5.84E+05             
609.31 7.348E-01  (P 4.858E-02 7.54E+00 4.55E+01 G  

1120.29 1.073E+00 + P 1.149E-01 1.31E+01 1.49E+01 G  
1764.49 4.798E-01 - P 1.494E-01 2.40E+01 1.53E+01 G  

Co-60    T  -2.1279E-03                                      1.93E+03             
1332.49-2.128E-03 ?(  2.107E-02 6.09E+02 1.00E+02 G  
1173.23-2.138E-03 +   2.120E-02 6.09E+02 9.98E+01 G  

Eu-152   I   2.2572E-02                                      4.94E+03             
344.28-2.334E-02 ?(  5.682E-02 1.52E+02 2.66E+01 G  
121.78 3.205E-02 &(  6.897E-02 1.33E+02 2.84E+01 G  
778.90-3.988E-02 +   1.577E-01 2.46E+02 1.30E+01 G  
964.08 7.654E-03 %   1.999E-01 1.59E+03 1.45E+01 G  

1112.08-5.744E-02 +   1.875E-01 2.04E+02 1.34E+01 G  
1408.01 6.821E-02 ?(  9.532E-02 9.37E+01 2.09E+01 G  

Eu-154   I   9.6924E-02                                      3.14E+03             
873.18 9.692E-02 ?(  1.379E-01 9.38E+01 1.22E+01 G  
123.07 0.000E+00 -   5.498E-02 1.00E+03 4.04E+01 G  

1274.43 5.767E-03 &   6.350E-02 6.76E+02 3.49E+01 G  
723.30-4.743E-02 &   1.064E-01 1.41E+02 2.00E+01 G  

1004.72-3.759E-02 -   1.317E-01 2.19E+02 1.79E+01 G  
996.25-7.401E-03 %   2.374E-01 1.95E+03 1.05E+01 G  

K-40     N   9.4609E+00                                      4.57E+11             
1460.82 9.461E+00  (P 2.727E-01 4.95E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   5.1584E-02                                      1.63E+12             
131.30 1.489E-02  (  1.074E-01 4.40E+02 1.82E+01 G  
569.50 2.808E-02 ?(  1.831E-01 4.01E+02 9.30E+00 G  
946.00-1.399E-02 +   1.553E-01 6.80E+02 1.35E+01 G  
880.52-7.805E-03 &   1.549E-01 1.21E+03 1.05E+01 G  
883.24 1.430E-01 ?(  1.484E-01 7.15E+01 9.70E+00 G  

Pb-212   N   8.4042E-01                                      5.12E+12             
238.63 8.404E-01  (  4.216E-02 5.38E+00 4.36E+01 G  
300.09 1.585E+00 +   3.994E-01 2.13E+01 3.18E+00 G  

Pb-214   N   8.1142E-01                                      5.84E+05             
351.93 7.895E-01  (P 4.948E-02 7.00E+00 3.56E+01 G  
295.22 8.537E-01 @(P 9.952E-02 1.10E+01 1.84E+01 G  
242.00-1.684E-04 % P 3.174E-01 1.26E+03 7.27E+00 G  

Ra-226   N   1.2481E+00                                      5.84E+05             
186.21 1.248E+00 *(  4.740E-01 2.58E+01 3.56E+00 G  

Th-234   N   1.4432E+00                                      1.63E+12             
63.30 1.727E+00  (  1.348E+00 4.99E+01 3.75E+00 G  
92.59 1.198E+00  (  5.791E-01 3.16E+01 4.34E+00 G  

Tl-208   N   2.8763E-01                                      5.12E+12             
583.19 2.876E-01  (P 1.928E-02 8.21E+00 8.50E+01 G  
277.37 3.711E-01 + P 2.163E-01 4.14E+01 6.60E+00 G  
860.53 4.931E-01 +   1.337E-01 2.72E+01 1.24E+01 G  

U-235    N   8.5622E-02                                      2.57E+11             
143.77 6.232E-02 ?(  1.701E-01 1.68E+02 1.09E+01 G  
205.32 5.301E-02 &(  3.175E-01 3.67E+02 5.02E+00 G  
163.36-2.661E-02 +   3.252E-01 7.44E+02 5.08E+00 G  
185.72 9.297E-02  (  2.946E-02 2.39E+01 5.70E+01 G  

Energy duplication    
93.35 9.713E-01     3.867E-01 2.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.12       184.        40.     0.015    99.81   1.727E+00   
Th-234      92.94       219.        71.     0.026    63.26   1.198E+00   
Eu-152     121.58       204.        15.     0.006   266.11   3.205E-02   
Pa-234     131.09       215.         5.     0.002   880.56   1.489E-02   
Ra-226     186.12       152.        76.     0.028    51.51   1.248E+00   
Eu-152     344.86        62.        -8.    -0.003   304.38  -2.334E-02   
Pa-234     570.42        39.         2.     0.001   802.96   2.808E-02   
Eu-154     723.83        44.        -7.    -0.003   282.88  -4.743E-02   
Bi-212     727.23        25.        37.     0.014    50.16   7.797E-01   
Eu-152     778.64        36.        -4.    -0.001   491.69  -3.988E-02   
Bi-212     786.52        24.        14.     0.005   113.82   1.829E+00   
Eu-154     873.92        21.         7.     0.003   187.65   9.692E-02   
Pa-234     885.40        15.         9.     0.003   143.04   1.430E-01   
Pa-234     946.36        29.        -1.     0.000  1360.52  -1.399E-02   
Eu-154    1004.02        33.        -4.    -0.001   437.45  -3.759E-02   
Eu-152    1111.46        33.        -4.    -0.002   408.33  -5.744E-02   
Co-60     1172.79        21.        -1.     0.000  1218.84  -2.138E-03   
Eu-154    1274.06        21.         1.     0.000  1351.91   5.767E-03   
Co-60     1332.02        17.        -1.     0.000  1218.79  -2.128E-03   
Eu-152    1407.54        14.         6.     0.002   187.40   6.821E-02   
Bi-212    1621.26         9.         7.     0.003   143.74   1.154E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.3270E-01    9.3270E-01   1.6765E-01    1.8072E-01  7.124E-02
Am-241 #A   -2.9834E-04   -2.9837E-04   1.9592E-01    1.9592E-01  1.614E-01
Bi-212 #     8.4896E-01    8.4896E-01   4.2581E-01    4.2802E-01  2.443E-01
Bi-214       7.3473E-01    7.3475E-01   1.1469E-01    1.1935E-01  4.858E-02
Co-60  #A   -2.1088E-03   -2.1279E-03   2.5934E-02    2.5935E-02  2.107E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.6744E-02    1.6744E-02  3.041E-02
Eu-152 #A    2.2493E-02    2.2572E-02   3.3529E-02    3.3546E-02  5.682E-02
Eu-154 #A    9.6391E-02    9.6924E-02   1.8188E-01    1.8195E-01  1.379E-01
K-40         9.4609E+00    9.4609E+00   9.7427E-01    1.0837E+00  2.727E-01
Pa-234 #A    5.1584E-02    5.1584E-02   7.3784E-02    7.4890E-02  1.074E-01
Pb-212       8.4042E-01    8.4042E-01   9.0472E-02    1.0901E-01  4.216E-02
Pb-214       8.1140E-01    8.1142E-01   1.0766E-01    1.1415E-01  4.948E-02
Ra-226 #     1.2481E+00    1.2481E+00   6.4291E-01    6.4685E-01  4.740E-01
Th-234 #     1.4432E+00    1.4432E+00   8.5272E-01    8.6356E-01  1.348E+00
Tl-208       2.8763E-01    2.8763E-01   4.8288E-02    5.1676E-02  1.928E-02
U-235   A    8.5622E-02    8.5622E-02   4.0989E-02    4.1317E-02  1.701E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.307E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3067820E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-09                Received:        05/23/13                      
Lab ID:          245759-003                    Prepared:        05/24/13 14:17                
Matrix:          Soil                          Analyzed:        06/17/13 14:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006473 U       0.1614         0.1326            0.9     
Bismuth-212                          0.4285           0.3921         0.2721                    
Bismuth-214                          0.3904           0.08973        0.04509                   
Cesium-137                          -0.007012 U       0.02673        0.02133           0.07    
Cobalt-60                            0 U              0.02169        0.01574           0.03    
Europium-152                         0.02262 U        0.06935        0.04353           0.1     
Europium-154                         0.01368 U        0.03452        0.1442            0.2     
Lead-212                             0.4834           0.07323        0.03701                   
Lead-214                             0.4564           0.09462        0.04459                   
Potassium-40                        11.04             1.057          0.2866                    
Protactinium-234                     0.004588 U       0.02694        0.08653                   
Radium-226 (By Bismuth-214)          0.3904           0.08973        0.04509           0.2     
Thallium-208                         0.1536           0.04103        0.01830                   
Thorium-232 (By Actinium-228)        0.5756           0.1270         0.06376           0.9     
Thorium-234                          0.6569 U         1.340          1.069                     
Uranium-235                          0.03863 U        0.02740        0.1272            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-003                   Client ID : 12-PE-E0819-09        

Seqnum : 1513242355009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130617_009                                Batch         : 198860                       Time      : 17-JUN-2013 14:01     

Cal    : 17-JUN-2013 07:26:13,09-JAN-2013 12:22:14     Caldate       : 17-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.51 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.006473        0.1326      0.9      .16142           .16143           -0.023        u        

Bismuth-212                         0.4285           0.2721               .3921            .39271           -0.039        u        

Bismuth-214                         0.3904           0.04509              .089725          .091464          -0.0036       u        

Cesium-137                          -0.007012        0.02133     0.07     .026732          .026734          0.0045        u        

Cobalt-60                           0                0.01574     0.03     .021693          .021693          0             u        

Europium-152                        0.02262          0.04353     0.1      .06935           .069363          -0.0085       u        

Europium-154                        0.01368          0.1442      0.2      .034521          .034528          0.0067        u        

Lead-212                            0.4834           0.03701              .073226          .083428          0.012         u        

Lead-214                            0.4564           0.04459              .094617          .097968          0.0082        u        

Potassium-40                        11.04            0.2866               1.0569           1.1936           -0.50         u        

Protactinium-234                    0.004588         0.08653              .02694           .026964          0.011         u        

Radium-226 (By Bismuth-214)         0.3904           0.04509     0.2      .089725          .091464          -0.0036       u        

Thallium-208                        0.1536           0.01830              .041026          .042207          -0.000099     u        

Thorium-232 (By Actinium-228)       0.5756           0.06376     0.9      .12703           .1337            -0.015        u        

Thorium-234                         0.6569           1.069                1.3402           1.3416           0.25          u        

Uranium-235                         0.03863          0.1272      0.18     .027399          .027512          0.037         u        

u=use  

Page 1 of 1                                                                                                             1513242355009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-09          
Sample Description: 245759-003, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130617_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:44           Live Time: 2700   sec

Acquisition Time: 6/17/2013 14:01:25        Real Time: 2703   sec
Analysis Time: 6/17/2013 14:46           Dead Time: 0.10   %

Analysis Quantity: 3.385E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.756E-01      1.270E-01      1.337E-01      6.376E-02
Am-241    #AB   -6.473E-03      1.614E-01      1.614E-01      1.326E-01
Bi-212    #      4.285E-01      3.921E-01      3.927E-01      2.721E-01
Bi-214           3.904E-01      8.973E-02      9.146E-02      4.509E-02
Co-60     #AB    0.000E+00      2.169E-02      2.169E-02      1.574E-02
Cs-137    #AB   -7.012E-03      2.673E-02      2.673E-02      2.133E-02
Eu-152    #AB    2.262E-02      6.935E-02      6.936E-02      4.353E-02
Eu-154    #AB    1.368E-02      3.452E-02      3.453E-02      1.442E-01
K-40             1.104E+01      1.057E+00      1.194E+00      2.866E-01
Pa-234    #AB    4.588E-03      2.694E-02      2.696E-02      8.653E-02
Pb-212           4.834E-01      7.323E-02      8.343E-02      3.701E-02
Pb-214           4.564E-01      9.462E-02      9.797E-02      4.459E-02
Ra-226           8.984E-01      5.256E-01      5.291E-01      3.555E-01
Th-234    #AB    6.569E-01      1.340E+00      1.342E+00      1.069E+00
Tl-208           1.536E-01      4.103E-02      4.221E-02      1.830E-02
U-235     #AB    3.863E-02      2.740E-02      2.751E-02      1.272E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.516E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

Sample description                                             
245759-003, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617_009.An1

Acquisition information
Start time:                 6/17/2013 14:01:25
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3851E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3851E+02) = 

7.9841E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1119

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.53       16. 102.00   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
77.24       99.  20.50   0.67  3.018E-02
90.08       29.  49.13   0.40  3.825E-02
92.89       36.  49.00   0.88  3.990E-02    93.35   4.100  6.470E-01 Ac228 

93.35   5.760  4.605E-01 U235  
93.35   5.760  4.605E-01 U235  

92.96       41.  43.97   0.75  3.990E-02    93.35   4.100  7.375E-01 Ac228 
93.35   5.760  5.250E-01 U235  

124.73       12. 126.20   0.90  4.864E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.802E-02 Eu154 

163.27       12. 107.26   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.401E-01 U235  

186.14       52.  29.25   0.59  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.984E-01 Ra226 
185.72  57.000  5.598E-02 U235  

186.16       47.  35.47   0.96  4.819E-02   185.72  57.000  5.015E-02 U235  
186.21   3.555  8.048E-01 Ra226 

238.64      315.   7.40   1.08  4.318E-02   238.63  43.600  4.834E-01 Pb212 
241.65       56.  28.32   0.50  4.285E-02   242.00   7.268  5.345E-01 Pb214 
277.66       20.  49.74   1.05  3.962E-02   277.37   6.600  2.215E-01 Tl208 
295.23      146.  11.80   0.99  3.813E-02   295.22  18.414  5.926E-01 Pb214 
299.86       42.  27.58   0.66  3.774E-02   300.09   3.180  1.026E+00 Pb212 
338.35       97.  17.58   0.67  3.493E-02   338.32  11.400  7.232E-01 Ac228 
344.98        5. 171.84   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.85      188.   9.95   1.08  3.404E-02   351.93  35.600  4.405E-01 Pb214 
583.17      105.  12.78   0.59  2.416E-02   583.19  85.000  1.515E-01 Tl208 
609.41      157.  10.62   1.35  2.345E-02   609.31  45.490  4.027E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.57       15.  58.71   1.44  2.078E-02   727.33   6.650  3.140E-01 Bi212 
778.61        1. 471.70   1.48  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.36       13.  60.52   1.55  1.851E-02   860.53  12.400  1.679E-01 Tl208 
880.13        2. 346.93   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.56       92.  14.06   0.69  1.779E-02   911.20  26.200  5.863E-01 Ac228 
969.13       41.  24.27   1.63  1.704E-02   968.96  15.900  4.522E-01 Ac228 

1120.80       50.  17.52   1.66  1.535E-02  1120.29  14.910  6.496E-01 Bi214 
1274.24        3. 197.44   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.45        3. 153.32   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.86      494.   4.60   2.00  1.254E-02  1460.82  10.550  1.104E+01 K40   
1620.37        5.  70.20   2.07  1.151E-02  1620.74   1.510  9.325E-01 Bi212 
1764.46       20.  24.52   2.16  1.069E-02  1764.49  15.310  3.539E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.04    77.24       143.        99. 3.287E+03   40.99   0.667  -      s 
359.37    90.08        87.        29. 7.582E+02   98.26   0.403  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.27    63.53       118.        16.     0.006   204.01   0.846s
Th-234    377.43    94.60       130.       -10.    -0.004   320.23   0.875s
Ac-228    372.44    93.35       122.        41.     0.015    87.94   0.752D
U-235     372.44    93.35       136.        36.     0.013    97.99   0.876D
Eu-154    497.85   124.73       107.        12.     0.004   252.41   0.904s
Pa-234    522.00   130.77       128.        -3.    -0.001   947.38   0.912s
U-235     569.68   142.70       103.       -13.    -0.005   232.17   0.924s
U-235     651.91   163.27        76.        12.     0.004   214.53   0.943s
U-235     743.39   186.16       113.        47.     0.017    70.93   0.964s
Ra-226    743.30   186.14        78.        52.     0.019    58.51   0.589s
Pb-212    953.18   238.64       102.       308.     0.114    14.81   1.085 
Pb-214    965.22   241.65        92.        56.     0.021    56.63   0.504s
Tl-208   1109.17   277.66        48.        20.     0.007    99.47   1.049 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1179.41   295.23        53.       141.     0.052    23.59   0.992s
Pb-212   1197.92   299.86        39.        42.     0.015    55.16   0.659s
Ac-228   1351.80   338.35        58.        97.     0.036    35.16   0.674s
Eu-152   1378.33   344.98        33.         5.     0.002   343.69   1.111s
Pb-214   1405.78   351.85        62.       180.     0.067    19.90   1.078 
Tl-208   2330.88   583.17        30.       105.     0.039    25.55   0.590s
Bi-214   2435.85   609.41        49.       145.     0.054    21.24   1.347 
Cs-137   2638.03   659.96        34.        -4.    -0.002   381.22   1.386s
Eu-154   2890.41   723.05        34.        -4.    -0.001   474.46   1.437s
Bi-212   2908.51   727.57        30.        15.     0.005   117.43   1.440s
Eu-152   3112.70   778.61        20.         1.     0.000   943.41   1.482s
Bi-212   3148.33   787.51        21.        -1.     0.000  1676.78   1.487s
Tl-208   3439.85   860.36        25.        13.     0.005   121.04   1.546s
Eu-154   3492.66   873.56        22.        -1.     0.000  1004.33   1.556s
Pa-234   3518.94   880.13        25.         2.     0.001   693.86   1.562s
Ac-228   3644.72   911.56        19.        92.     0.034    28.11   0.691s
Pa-234   3782.14   945.90        31.        -3.    -0.001   536.03   1.612s
Eu-152   3854.14   963.89        43.        -2.    -0.001   941.55   1.626s
Ac-228   3875.15   969.13        30.        41.     0.015    48.55   1.630s
Eu-154   3977.72   994.76        28.        -5.    -0.002   292.61   1.650s
Eu-152   4448.70  1112.42        34.        -5.    -0.002   352.60   1.735s
Bi-214   4482.23  1120.80        12.        50.     0.019    35.05   1.659 
Co-60    4700.28  1175.26        22.        -1.     0.000  1020.19   1.779s
Eu-154   5096.59  1274.24        18.         3.     0.001   394.89   1.850s
Eu-152   5634.07  1408.45        11.         3.     0.001   306.65   1.938s
K-40     5843.95  1460.86        30.       494.     0.183     9.20   1.996 
Bi-212   6482.95  1620.37         5.         5.     0.002   140.40   2.072s
Bi-214   7060.34  1764.46         9.        20.     0.007    49.04   2.155s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7559E-01                                      5.12E+12             
911.20 5.863E-01  (  6.376E-02 1.41E+01 2.62E+01 G  
968.96 4.522E-01 ?(  1.389E-01 2.43E+01 1.59E+01 G  
338.32 7.232E-01 @(  1.313E-01 1.76E+01 1.14E+01 G  

Energy duplication    
93.35 7.375E-01 *   4.656E-01 4.40E+01 4.10E+00 XA 

Am-241   I  -6.4731E-03                                      1.58E+05             
59.54-6.473E-03 %(  1.326E-01 1.25E+03 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.2845E-01                                      5.12E+12             
727.33 3.140E-01 ?(  2.721E-01 5.87E+01 6.65E+00 G  
785.37-1.057E-01 -   1.447E+00 8.38E+02 1.11E+00 G  

1620.74 9.325E-01 ?(  8.559E-01 7.02E+01 1.51E+00 G  

Bi-214   N   3.9042E-01                                      5.84E+05             
609.31 4.027E-01  (P 4.509E-02 1.06E+01 4.55E+01 G  

1120.29 6.496E-01 + P 1.030E-01 1.75E+01 1.49E+01 G  
1764.49 3.539E-01 ?(P 1.292E-01 2.45E+01 1.53E+01 G  

Cs-137   I  -7.0122E-03                                      1.10E+04             
661.66-7.012E-03 &(  2.133E-02 1.91E+02 8.50E+01 G  

Eu-152   I   2.2616E-02                                      4.94E+03             
344.28 1.593E-02 ?(  4.353E-02 1.72E+02 2.66E+01 G  
121.78 5.978E-04 &   4.535E-02 4.61E+03 2.84E+01 G  
778.90 1.554E-02 &(  1.188E-01 4.72E+02 1.30E+01 G  
964.08-2.386E-02 &   1.830E-01 4.71E+02 1.45E+01 G  

1112.08-6.935E-02 +   1.946E-01 1.76E+02 1.34E+01 G  
1408.01 3.554E-02 ?(  8.364E-02 1.53E+02 2.09E+01 G  

Eu-154   I   1.3677E-02                                      3.14E+03             
873.18-1.770E-02 ?(  1.442E-01 5.02E+02 1.22E+01 G  
123.07 1.802E-02  (  3.648E-02 1.26E+02 4.04E+01 G  

1274.43 1.959E-02 ?(  6.111E-02 1.97E+02 3.49E+01 G  
723.30-2.518E-02 +   9.590E-02 2.37E+02 2.00E+01 G  

1004.72 8.324E-05 %   1.086E-01 7.92E+04 1.79E+01 G  
996.25-9.130E-02 +   2.103E-01 1.46E+02 1.05E+01 G  

K-40     N   1.1038E+01                                      4.57E+11             
1460.82 1.104E+01  (P 2.866E-01 4.60E+00 1.06E+01 G  

Pa-234   N   4.5883E-03                                      1.63E+12             
131.30-1.116E-02 ?(  8.653E-02 4.74E+02 1.82E+01 G  
569.50-1.193E-03 %   1.503E-01 7.65E+03 9.30E+00 G  
946.00-3.830E-02 +   1.652E-01 2.68E+02 1.35E+01 G  
880.52 3.189E-02 ?(  1.786E-01 3.47E+02 1.05E+01 G  
883.24 9.683E-05 %   1.944E-01 1.22E+05 9.70E+00 G  

Pb-212   N   4.8342E-01                                      5.12E+12             
238.63 4.834E-01  (P 3.701E-02 7.40E+00 4.36E+01 G  
300.09 1.026E+00 + P 3.601E-01 2.76E+01 3.18E+00 G  

Pb-214   N   4.5644E-01                                      5.84E+05             
351.93 4.405E-01  (P 4.459E-02 9.95E+00 3.56E+01 G  
295.22 5.926E-01 + P 7.163E-02 1.18E+01 1.84E+01 G  
242.00 5.345E-01  (P 2.118E-01 2.83E+01 7.27E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.9840E-01                                      5.84E+05             
186.21 8.984E-01  (  3.555E-01 2.93E+01 3.56E+00 G  

Th-234   N   6.5693E-01                                      1.63E+12             
63.30 6.569E-01 ?(  1.069E+00 1.02E+02 3.75E+00 G  
92.59-1.771E-01 -   4.582E-01 1.60E+02 4.34E+00 G  

Tl-208   N   1.5360E-01                                      5.12E+12             
583.19 1.515E-01  (P 1.830E-02 1.28E+01 8.50E+01 G  
277.37 2.215E-01 + P 1.821E-01 4.97E+01 6.60E+00 G  
860.53 1.679E-01 ?(  1.488E-01 6.05E+01 1.24E+01 G  

U-235    N   3.8626E-02                                      2.57E+11             
143.77-6.854E-02 &(  1.272E-01 1.16E+02 1.09E+01 G  
205.32 6.724E-03 %   3.068E-01 2.77E+03 5.02E+00 G  
163.36 1.401E-01 ?(  2.384E-01 1.07E+02 5.08E+00 G  
185.72 5.015E-02  (  2.669E-02 3.55E+01 5.70E+01 G  

Energy duplication    
93.35 4.605E-01     3.495E-01 4.90E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.53       118.        16.     0.006   204.01   6.569E-01   
Th-234      94.60       130.       -10.    -0.004   320.23  -1.771E-01   
U-235       93.35       136.        36.     0.013    97.99   4.605E-01   
Eu-154     124.73       107.        12.     0.004   252.41   1.802E-02   
Pa-234     130.77       128.        -3.    -0.001   947.38  -1.116E-02   
U-235      142.70       103.       -13.    -0.005   232.17  -6.854E-02   
U-235      163.27        76.        12.     0.004   214.53   1.401E-01   
U-235      186.16       113.        47.     0.017    70.93   5.015E-02   
Cs-137     659.96        34.        -4.    -0.002   381.22  -7.012E-03   
Eu-154     723.05        34.        -4.    -0.001   474.46  -2.518E-02   
Eu-154     873.56        22.        -1.     0.000  1004.33  -1.770E-02   
Pa-234     880.13        25.         2.     0.001   693.86   3.189E-02   
Pa-234     945.90        31.        -3.    -0.001   536.03  -3.830E-02   
Eu-154     994.76        28.        -5.    -0.002   292.61  -9.130E-02   
Co-60     1175.26        22.        -1.     0.000  1020.19  -2.656E-03   
Eu-154    1274.24        18.         3.     0.001   394.89   1.959E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7559E-01    5.7559E-01   1.2703E-01    1.3370E-01  6.376E-02
Am-241 #A   -6.4724E-03   -6.4731E-03   1.6142E-01    1.6143E-01  1.326E-01
Bi-212 #     4.2845E-01    4.2845E-01   3.9210E-01    3.9271E-01  2.721E-01
Bi-214       3.9041E-01    3.9042E-01   8.9725E-02    9.1464E-02  4.509E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.1693E-02    2.1693E-02  1.574E-02
Cs-137 #A   -7.0011E-03   -7.0122E-03   2.6732E-02    2.6734E-02  2.133E-02
Eu-152 #A    2.2536E-02    2.2616E-02   6.9350E-02    6.9363E-02  4.353E-02
Eu-154 #A    1.3601E-02    1.3677E-02   3.4521E-02    3.4528E-02  1.442E-01
K-40         1.1038E+01    1.1038E+01   1.0569E+00    1.1936E+00  2.866E-01
Pa-234 #A    4.5883E-03    4.5883E-03   2.6940E-02    2.6964E-02  8.653E-02
Pb-212       4.8342E-01    4.8342E-01   7.3226E-02    8.3428E-02  3.701E-02
Pb-214       4.5642E-01    4.5644E-01   9.4617E-02    9.7968E-02  4.459E-02
Ra-226       8.9837E-01    8.9840E-01   5.2563E-01    5.2915E-01  3.555E-01
Th-234 #A    6.5693E-01    6.5693E-01   1.3402E+00    1.3416E+00  1.069E+00
Tl-208       1.5360E-01    1.5360E-01   4.1026E-02    4.2207E-02  1.830E-02
U-235  #A    3.8626E-02    3.8626E-02   2.7399E-02    2.7512E-02  1.272E-01
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:46:35
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_009.An1               

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.442E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.4424395E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-10                Received:        05/23/13                      
Lab ID:          245759-004                    Prepared:        05/24/13 14:24                
Matrix:          Soil                          Analyzed:        06/17/13 13:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:35                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.02815 U        0.1960         0.1600            0.9    
Bismuth-212                          0.9678           0.4137         0.1882                   
Bismuth-214                          0.5538           0.09011        0.03453                  
Cesium-137                           0 U              0.007655       0.02872           0.07   
Cobalt-60                           -0.0002667 U      0.02762        0.02272           0.03   
Europium-152                         0.0009102 U      0.002471       0.06761           0.1    
Europium-154                         0.01341 U        0.03729        0.1598            0.2    
Lead-212                             0.7109           0.09003        0.04464                  
Lead-214                             0.7347           0.1065         0.04450                  
Potassium-40                        11.56             1.091          0.2950                   
Protactinium-234                     0.06722 U        0.1012         0.1184                   
Radium-226 (By Bismuth-214)          0.5538           0.09011        0.03453           0.2    
Thallium-208                         0.2696           0.04910        0.02066                  
Thorium-232 (By Actinium-228)        0.9202           0.1789         0.06299           0.9    
Thorium-234                          1.020 U          0.8679         1.405                    
Uranium-235                          0.07218 U        0.03263        0.1555            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0

105 of 524



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-004                   Client ID : 12-PE-E0819-10        

Seqnum : 1523242355007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130617_007                                Batch         : 198860                       Time      : 17-JUN-2013 13:05     

Cal    : 17-JUN-2013 07:44:17,29-APR-2013 08:26:15     Caldate       : 17-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 349.25 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.02815         0.1600      0.9      .19596           .19597           -0.023        u        

Bismuth-212                         0.9678           0.1882               .41366           .41662           -0.039        u        

Bismuth-214                         0.5538           0.03453              .090113          .093488          -0.0036       u        

Cesium-137                          0                0.02872     0.07     .0076551         .0076551         0.0045        u        

Cobalt-60                           -0.0002667       0.02272     0.03     .027622          .027622          0             u        

Europium-152                        0.0009102        0.06761     0.1      .0024712         .0024716         -0.0085       u        

Europium-154                        0.01341          0.1598      0.2      .037292          .037298          0.0067        u        

Lead-212                            0.7109           0.04464              .090027          .10368           0.012         u        

Lead-214                            0.7347           0.04450              .10651           .11192           0.0082        u        

Potassium-40                        11.56            0.2950               1.091            1.2356           -0.50         u        

Protactinium-234                    0.06722          0.1184               .10119           .10256           0.011         u        

Radium-226 (By Bismuth-214)         0.5538           0.03453     0.2      .090113          .093488          -0.0036       u        

Thallium-208                        0.2696           0.02066              .049095          .052036          -0.000099     u        

Thorium-232 (By Actinium-228)       0.9202           0.06299     0.9      .17887           .19085           -0.015        u        

Thorium-234                         1.020            1.405                .86793           .87326           0.25          u        

Uranium-235                         0.07218          0.1555      0.18     .032625          .032918          0.037         u        

u=use  

Page 1 of 1                                                                                                             1523242355007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-10          
Sample Description: 245759-004, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130617_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:35           Live Time: 2700   sec

Acquisition Time: 6/17/2013 13:05:45        Real Time: 2704   sec
Analysis Time: 6/17/2013 13:50           Dead Time: 0.15   %

Analysis Quantity: 3.493E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.202E-01      1.789E-01      1.908E-01      6.299E-02
Am-241    #AB   -2.815E-02      1.960E-01      1.960E-01      1.600E-01
Bi-212           9.678E-01      4.137E-01      4.166E-01      1.882E-01
Bi-214           5.538E-01      9.011E-02      9.349E-02      3.453E-02
Co-60     #AB   -2.667E-04      2.762E-02      2.762E-02      2.272E-02
Cs-137    #AB    0.000E+00      7.655E-03      7.655E-03      2.872E-02
Eu-152    #AB    9.102E-04      2.471E-03      2.472E-03      6.761E-02
Eu-154    #AB    1.341E-02      3.729E-02      3.730E-02      1.598E-01
K-40             1.156E+01      1.091E+00      1.236E+00      2.950E-01
Pa-234    #AB    6.722E-02      1.012E-01      1.026E-01      1.184E-01
Pb-212           7.109E-01      9.003E-02      1.037E-01      4.464E-02
Pb-214           7.347E-01      1.065E-01      1.119E-01      4.450E-02
Ra-226    #      1.769E+00      7.626E-01      7.692E-01      4.717E-01
Th-234    #AB    1.020E+00      8.679E-01      8.733E-01      1.405E+00
Tl-208           2.696E-01      4.909E-02      5.204E-02      2.066E-02
U-235     #AB    7.218E-02      3.263E-02      3.292E-02      1.555E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.866E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

Sample description                                             
245759-004, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130617_007.An1

Acquisition information
Start time:                 6/17/2013 13:05:45
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4925E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4925E+02) = 

7.7386E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0499

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.31       15.  53.87   0.35  0.000E+00
63.45       28.  69.16   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.64       94.  21.44   0.87  2.585E-02
77.09      202.  10.38   0.87  2.762E-02
83.95       61.  31.63   0.70  3.209E-02
92.63       38.  50.43   0.89  3.718E-02    92.59   4.343  6.828E-01 Th234 

93.35   4.100  7.161E-01 Ac228 
93.35   5.760    PBC<MDA U235  
93.35   5.760    PBC<MDA U235  

92.63       40.  50.43   0.89  3.718E-02    92.59   4.343  7.252E-01 Th234 
93.35   4.100  7.161E-01 Ac228 
93.35   5.760  5.414E-01 U235  

92.70       44.  49.61   0.89  3.682E-02    92.59   4.343  7.931E-01 Th234 
93.35   4.100  7.873E-01 Ac228 
93.35   5.760  5.920E-01 U235  

104.78       31.  52.29   0.54  4.180E-02
123.47        6. 307.34   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  9.353E-03 Eu154 
163.09        3. 529.96   0.96  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.103E-02 U235  
186.03      102.  21.55   1.11  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.769E+00 Ra226 
185.72  57.000  1.102E-01 U235  

186.20       84.  22.60   0.98  4.662E-02   185.72  57.000  9.034E-02 U235  
186.21   3.555  1.450E+00 Ra226 

205.12        6. 297.19   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  7.707E-02 U235  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
238.61      455.   6.33   1.04  4.202E-02   238.63  43.600  7.118E-01 Pb212 
241.94       84.  23.05   1.07  4.172E-02   242.00   7.268  7.959E-01 Pb214 
277.21       29.  43.02   1.07  3.864E-02   277.37   6.600  3.227E-01 Tl208 
295.20      172.  11.36   0.87  3.721E-02   295.22  18.414  7.083E-01 Pb214 
299.92       29.  52.32   1.09  3.683E-02   300.09   3.180  6.991E-01 Pb212 
327.79       33.  44.97   0.55  3.482E-02
338.33       97.  14.95   1.53  3.412E-02   338.32  11.400  7.161E-01 Ac228 
352.00      309.   7.12   1.21  3.324E-02   351.93  35.600  7.358E-01 Pb214 
583.13      190.   8.90   0.89  2.358E-02   583.19  85.000  2.654E-01 Tl208 
609.21      208.   7.87   1.18  2.288E-02   609.31  45.490  5.538E-01 Bi214 
727.39       42.  21.37   1.63  2.025E-02   727.33   6.650  8.853E-01 Bi212 
781.19        4. 179.42   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 
860.34       15.  61.10   1.55  1.803E-02   860.53  12.400  1.864E-01 Tl208 
882.19       10.  76.83   1.57  1.770E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  1.593E-01 Pa234 
882.23       10.  75.27   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 

883.24   9.700  1.607E-01 Pa234 
911.43      150.   9.41   0.96  1.732E-02   911.20  26.200  9.202E-01 Ac228 
968.83       42.  25.00   1.63  1.658E-02   968.96  15.900  4.563E-01 Ac228 
996.17        5. 139.06   1.65  1.626E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  8.329E-02 Eu154 
1120.35       33.  24.34   1.73  1.494E-02  1120.29  14.910  4.270E-01 Bi214 
1460.85      544.   4.45   1.90  1.219E-02  1460.82  10.550  1.167E+01 K40   
1620.93        8.  52.07   2.00  1.119E-02  1620.74   1.510  1.331E+00 Bi212 
1764.77       41.  16.88   2.06  1.039E-02  1764.49  15.310  7.375E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.61    30.31        29.        15. 0.000E+00  107.73   0.346  -      s 
298.93    74.68       181.        69. 2.661E+03   62.85   0.644  -      s 
308.74    77.14       151.       180. 6.511E+03   25.18   0.718  -        
335.96    83.95       132.        61. 1.914E+03   63.27   0.702 TH-231  s 
419.21   104.78       107.        31. 7.465E+02  104.58   0.541  -      s 

1310.65   327.79        72.        33. 9.476E+02   89.93   0.546 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.37    60.78       134.        -5.    -0.002   696.17   0.857s
Th-234    254.03    63.45       174.        28.     0.010   138.32   0.860s
Th-234    370.95    92.70       219.        44.     0.016    99.22   0.890s
Ac-228    373.55    93.35       190.        38.     0.014   100.85   0.891D
U-235     373.55    93.35       188.        40.     0.015   100.85   0.891D
Eu-154    493.93   123.47       170.         6.     0.002   614.67   0.920s
Pa-234    524.15   131.03       232.        -9.    -0.003   508.03   0.929s
U-235     571.11   142.78       150.        -2.    -0.001  1857.31   0.941s
U-235     652.29   163.09       169.         3.     0.001  1059.91   0.960s
U-235     744.64   186.20       137.        84.     0.031    45.20   0.982s
Ra-226    743.97   186.03       137.       102.     0.038    43.11   1.114s
U-235     820.27   205.12       160.         6.     0.002   594.38   1.001s
Pb-212    954.15   238.61       150.       455.     0.169    12.66   1.039 
Pb-214    967.45   241.94       122.        84.     0.031    46.09   1.070 
Tl-208   1108.44   277.21        69.        29.     0.011    86.03   1.069 
Pb-214   1180.35   295.20        75.       169.     0.063    22.73   0.872 
Pb-212   1199.25   299.92        97.        29.     0.011   104.64   1.091s
Ac-228   1352.81   338.33        50.        97.     0.036    29.90   1.534s
Eu-152   1378.83   344.84        82.        -6.    -0.002   407.52   1.131s
Pb-214   1407.45   352.00        62.       304.     0.113    14.24   1.206 
Tl-208   2331.62   583.13        38.       186.     0.069    17.81   0.885s
Bi-214   2435.90   609.21        29.       201.     0.074    15.74   1.179 
Eu-154   2891.21   723.05        39.        -6.    -0.002   303.46   1.451s
Bi-212   2908.58   727.39        14.        42.     0.015    42.74   1.632 
Eu-152   3123.79   781.19        23.         4.     0.001   358.83   1.494s
Tl-208   3440.42   860.34        32.        15.     0.005   122.20   1.554s
Eu-154   3492.87   873.45        27.        -3.    -0.001   594.02   1.563s
Pa-234   3527.96   882.23        21.        10.     0.004   150.55   1.568s
Pa-234   3527.81   882.19        22.        10.     0.004   153.65   1.570s
Ac-228   3644.79   911.43        18.       146.     0.054    18.81   0.957s
Pa-234   3784.62   946.38        32.        -5.    -0.002   346.97   1.615s
Ac-228   3874.44   968.83        43.        42.     0.016    50.01   1.630s
Eu-154   3983.83   996.17        21.         5.     0.002   278.11   1.649s
Eu-154   4013.97  1003.70        28.        -3.    -0.001   582.98   1.655s
Bi-214   4480.72  1120.35        16.        33.     0.012    48.68   1.730s
Co-60    4690.24  1172.70        26.        -1.     0.000  1537.79   1.763s
Eu-152   5642.33  1410.57        20.        -1.     0.000  1136.22   1.896s
K-40     5843.68  1460.86        32.       519.     0.192     9.08   1.900 
Bi-212   6484.59  1620.93         4.         8.     0.003   104.13   1.999s
Bi-214   7060.61  1764.77         3.        41.     0.015    33.77   2.060s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.2024E-01                                      5.12E+12             
911.20 9.202E-01  (P 6.299E-02 9.41E+00 2.62E+01 G  
968.96 4.563E-01 - P 1.669E-01 2.50E+01 1.59E+01 G  
338.32 7.161E-01 - P 1.212E-01 1.49E+01 1.14E+01 G  

Energy duplication    
93.35 7.161E-01 & P 6.042E-01 5.04E+01 4.10E+00 XA 

Am-241   I  -2.8149E-02                                      1.58E+05             
59.54-2.815E-02 ?(  1.600E-01 3.48E+02 3.59E+01 G  

Bi-212   N   9.6779E-01                                      5.12E+12             
727.33 8.853E-01  (  1.882E-01 2.14E+01 6.65E+00 G  
785.37 7.501E-03 &   2.080E+00 1.68E+04 1.11E+00 G  

1620.74 1.331E+00 ?(  8.313E-01 5.21E+01 1.51E+00 G  

Bi-214   N   5.5379E-01                                      5.84E+05             
609.31 5.538E-01  (P 3.453E-02 7.87E+00 4.55E+01 G  

1120.29 4.270E-01 -   1.200E-01 2.43E+01 1.49E+01 G  
1764.49 7.375E-01 +   7.766E-02 1.69E+01 1.53E+01 G  

Co-60    T  -2.6669E-04                                      1.93E+03             
1332.49-2.667E-04 %(  2.272E-02 5.18E+03 1.00E+02 G  
1173.23-1.892E-03 +   2.376E-02 7.69E+02 9.98E+01 G  

Eu-152   I   9.1023E-04                                      4.94E+03             
344.28-2.053E-02 ?(  6.761E-02 2.04E+02 2.66E+01 G  
121.78 2.046E-03 %   6.492E-02 1.93E+03 2.84E+01 G  
778.90 4.487E-02 ?(  1.272E-01 1.79E+02 1.30E+01 G  
964.08 8.525E-03 &   2.688E-01 1.92E+03 1.45E+01 G  

1112.08 5.750E-03 %   1.906E-01 2.02E+03 1.34E+01 G  
1408.01-1.228E-02 +   1.133E-01 5.68E+02 2.09E+01 G  

Eu-154   I   1.3409E-02                                      3.14E+03             
873.18-3.342E-02 ?(  1.598E-01 2.97E+02 1.22E+01 G  
123.07 9.353E-03 ?(  4.695E-02 3.07E+02 4.04E+01 G  

1274.43-3.718E-03 %   6.906E-02 1.13E+03 3.49E+01 G  
723.30-4.272E-02 +   1.029E-01 1.52E+02 2.00E+01 G  

1004.72-2.643E-02 +   1.241E-01 2.91E+02 1.79E+01 G  
996.25 8.329E-02 &(  1.805E-01 1.39E+02 1.05E+01 G  

K-40     N   1.1562E+01                                      4.57E+11             
1460.82 1.156E+01  (P 2.950E-01 4.54E+00 1.06E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   6.7217E-02                                      1.63E+12             
131.30-2.854E-02 ?(  1.184E-01 2.54E+02 1.82E+01 G  
569.50-6.742E-05 %   2.027E-01 1.83E+05 9.30E+00 G  
946.00-5.996E-02 +   1.653E-01 1.73E+02 1.35E+01 G  
880.52 1.482E-01 ?(  1.661E-01 7.53E+01 1.05E+01 G  
883.24 1.593E-01 &(  1.828E-01 7.68E+01 9.70E+00 G  

Pb-212   N   7.1091E-01                                      5.12E+12             
238.63 7.118E-01  (  4.464E-02 6.33E+00 4.36E+01 G  
300.09 6.991E-01 &(  5.628E-01 5.23E+01 3.18E+00 G  

Pb-214   N   7.3468E-01                                      5.84E+05             
351.93 7.358E-01  (P 4.450E-02 7.12E+00 3.56E+01 G  
295.22 7.083E-01  (P 8.423E-02 1.14E+01 1.84E+01 G  
242.00 7.959E-01  (  2.431E-01 2.30E+01 7.27E+00 G  

Ra-226   N   1.7689E+00                                      5.84E+05             
186.21 1.769E+00 *(  4.717E-01 2.16E+01 3.56E+00 G  

Th-234   N   1.0197E+00                                      1.63E+12             
63.30 1.282E+00 *(  1.405E+00 6.92E+01 3.75E+00 G  
92.59 7.931E-01  (  6.178E-01 4.96E+01 4.34E+00 G  

Tl-208   N   2.6955E-01                                      5.12E+12             
583.19 2.654E-01  (P 2.066E-02 8.90E+00 8.50E+01 G  
277.37 3.227E-01 ?(P 2.171E-01 4.30E+01 6.60E+00 G  
860.53 1.864E-01 -   1.695E-01 6.11E+01 1.24E+01 G  

U-235    N   7.2184E-02                                      2.57E+11             
143.77-1.020E-02 ?(  1.555E-01 9.29E+02 1.09E+01 G  
205.32 7.707E-02 &(  3.738E-01 2.97E+02 5.02E+00 G  
163.36 4.103E-02 ?(  3.564E-01 5.30E+02 5.08E+00 G  
185.72 9.034E-02 *(  2.944E-02 2.26E+01 5.70E+01 G  

Energy duplication    
93.35 5.414E-01     4.274E-01 5.04E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.78       134.        -5.    -0.002   696.17  -2.815E-02   
Th-234      63.45       174.        28.     0.010   138.32   1.282E+00   
Th-234      92.70       219.        44.     0.016    99.22   7.931E-01   
U-235       93.35       188.        40.     0.015   100.85   5.414E-01   
Eu-154     123.47       170.         6.     0.002   614.67   9.353E-03   
Pa-234     131.03       232.        -9.    -0.003   508.03  -2.854E-02   
U-235      142.78       150.        -2.    -0.001  1857.31  -1.020E-02   
U-235      163.09       169.         3.     0.001  1059.91   4.103E-02   
U-235      186.20       137.        84.     0.031    45.20   9.034E-02   
U-235      205.12       160.         6.     0.002   594.38   7.707E-02   
Eu-152     344.84        82.        -6.    -0.002   407.52  -2.053E-02   
Eu-154     723.05        39.        -6.    -0.002   303.46  -4.272E-02   
Eu-152     781.19        23.         4.     0.001   358.83   4.487E-02   
Eu-154     873.45        27.        -3.    -0.001   594.02  -3.342E-02   
Pa-234     882.23        21.        10.     0.004   150.55   1.482E-01   
Pa-234     882.19        22.        10.     0.004   153.65   1.593E-01   
Pa-234     946.38        32.        -5.    -0.002   346.97  -5.996E-02   
Eu-154     996.17        21.         5.     0.002   278.11   8.329E-02   
Eu-154    1003.70        28.        -3.    -0.001   582.98  -2.643E-02   
Co-60     1172.70        26.        -1.     0.000  1537.79  -1.892E-03   
Eu-152    1410.57        20.        -1.     0.000  1136.22  -1.228E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:50:56
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_007.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.2024E-01    9.2024E-01   1.7887E-01    1.9085E-01  6.299E-02
Am-241 #A   -2.8146E-02   -2.8149E-02   1.9596E-01    1.9597E-01  1.600E-01
Bi-212       9.6779E-01    9.6779E-01   4.1366E-01    4.1662E-01  1.882E-01
Bi-214       5.5377E-01    5.5379E-01   9.0113E-02    9.3488E-02  3.453E-02
Co-60  #A   -2.6429E-04   -2.6669E-04   2.7622E-02    2.7622E-02  2.272E-02
Cs-137 #A    0.0000E+00    0.0000E+00   7.6551E-03    7.6551E-03  2.872E-02
Eu-152 #A    9.0703E-04    9.1023E-04   2.4712E-03    2.4716E-03  6.761E-02
Eu-154 #A    1.3335E-02    1.3409E-02   3.7292E-02    3.7298E-02  1.598E-01
K-40         1.1562E+01    1.1562E+01   1.0910E+00    1.2356E+00  2.950E-01
Pa-234 #A    6.7217E-02    6.7217E-02   1.0119E-01    1.0256E-01  1.184E-01
Pb-212       7.1091E-01    7.1091E-01   9.0027E-02    1.0368E-01  4.464E-02
Pb-214       7.3466E-01    7.3468E-01   1.0651E-01    1.1192E-01  4.450E-02
Ra-226 #     1.7689E+00    1.7689E+00   7.6256E-01    7.6922E-01  4.717E-01
Th-234 #A    1.0197E+00    1.0197E+00   8.6793E-01    8.7326E-01  1.405E+00
Tl-208       2.6955E-01    2.6955E-01   4.9095E-02    5.2036E-02  2.066E-02
U-235  #A    7.2184E-02    7.2184E-02   3.2625E-02    3.2918E-02  1.555E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.2 keV)     1.749E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.2 keV) 1.7487848E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-11                Received:        05/23/13                      
Lab ID:          245759-005                    Prepared:        05/24/13 14:30                
Matrix:          Soil                          Analyzed:        06/17/13 13:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.03194 U        0.1703         0.1387            0.9     
Bismuth-212                          1.030            0.3952         0.1702                    
Bismuth-214                          0.4786           0.09700        0.04234                   
Cesium-137                          -0.003573 U       0.02637        0.02138           0.07    
Cobalt-60                            0.006204 U       0.02537        0.02002           0.03    
Europium-152                         0.01837 U        0.03306        0.05445           0.1     
Europium-154                         0.01115 U        0.05482        0.1292            0.2     
Lead-212                             0.6074           0.08167        0.03953                   
Lead-214                             0.6461           0.09768        0.04237                   
Potassium-40                        10.49             0.9880         0.2529                    
Protactinium-234                     0.005171 U       0.01412        0.09899                   
Radium-226 (By Bismuth-214)          0.4786           0.09700        0.04234           0.2     
Thallium-208                         0.2231           0.04320        0.01737                   
Thorium-232 (By Actinium-228)        0.7231           0.1460         0.07417           0.9     
Thorium-234                          0.3664 U         1.391          1.128                     
Uranium-235                          0.04535 U        0.02824        0.1529            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-005                   Client ID : 12-PE-E0819-11        

Seqnum : 1513242355008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130617_008                                Batch         : 198860                       Time      : 17-JUN-2013 13:02     

Cal    : 17-JUN-2013 07:26:13,09-JAN-2013 12:22:14     Caldate       : 17-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351.89 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.03194         0.1387      0.9      .17034           .17035           -0.023        u        

Bismuth-212                         1.030            0.1702               .39524           .39874           -0.039        u        

Bismuth-214                         0.4786           0.04234              .097002          .099413          -0.0036       u        

Cesium-137                          -0.003573        0.02138     0.07     .026366          .026366          0.0045        u        

Cobalt-60                           0.006204         0.02002     0.03     .025366          .025368          0             u        

Europium-152                        0.01837          0.05445     0.1      .033064          .03308           -0.0085       u        

Europium-154                        0.01115          0.1292      0.2      .054823          .054826          0.0067        u        

Lead-212                            0.6074           0.03953              .081671          .095881          0.012         u        

Lead-214                            0.6461           0.04237              .097684          .10409           0.0082        u        

Potassium-40                        10.49            0.2529               .98797           1.1197           -0.50         u        

Protactinium-234                    0.005171         0.09899              .014124          .014183          0.011         u        

Radium-226 (By Bismuth-214)         0.4786           0.04234     0.2      .097002          .099413          -0.0036       u        

Thallium-208                        0.2231           0.01737              .043204          .04554           -0.000099     u        

Thorium-232 (By Actinium-228)       0.7231           0.07417     0.9      .14596           .15508           -0.015        u        

Thorium-234                         0.3664           1.128                1.3914           1.3918           0.25          u        

Uranium-235                         0.04535          0.1529      0.18     .028241          .028391          0.037         u        

u=use  

Page 1 of 1                                                                                                             1513242355008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-11          
Sample Description: 245759-005, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130617_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:37           Live Time: 2700   sec

Acquisition Time: 6/17/2013 13:02:21        Real Time: 2703   sec
Analysis Time: 6/17/2013 13:47           Dead Time: 0.10   %

Analysis Quantity: 3.519E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.231E-01      1.460E-01      1.551E-01      7.417E-02
Am-241    #AB   -3.194E-02      1.703E-01      1.704E-01      1.387E-01
Bi-212           1.030E+00      3.952E-01      3.987E-01      1.702E-01
Bi-214           4.786E-01      9.700E-02      9.941E-02      4.234E-02
Co-60     #AB    6.204E-03      2.537E-02      2.537E-02      2.002E-02
Cs-137    #AB   -3.573E-03      2.637E-02      2.637E-02      2.138E-02
Eu-152     AB    1.837E-02      3.306E-02      3.308E-02      5.445E-02
Eu-154    #AB    1.115E-02      5.482E-02      5.483E-02      1.292E-01
K-40             1.049E+01      9.880E-01      1.120E+00      2.529E-01
Pa-234    #AB    5.171E-03      1.412E-02      1.418E-02      9.899E-02
Pb-212           6.074E-01      8.167E-02      9.588E-02      3.953E-02
Pb-214           6.461E-01      9.768E-02      1.041E-01      4.237E-02
Ra-226    #      1.140E+00      5.498E-01      5.552E-01      3.579E-01
Th-234    #AB    3.664E-01      1.391E+00      1.392E+00      1.128E+00
Tl-208           2.231E-01      4.320E-02      4.554E-02      1.737E-02
U-235     #AB    4.535E-02      2.824E-02      2.839E-02      1.529E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.579E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:47:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_008.An1               

Sample description                                             
245759-005, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617_008.An1

Acquisition information
Start time:                 6/17/2013 13:02:21
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5189E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5189E+02) = 

7.6805E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1385

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.97        9. 189.85   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.74      103.  18.20   0.86  2.829E-02
77.31      172.  11.72   0.86  3.021E-02
90.20       44.  35.59   0.84  3.831E-02
93.22       64.  31.80   0.53  3.990E-02    93.35   5.760  7.984E-01 U235  

93.35   4.100  1.122E+00 Ac228 
93.35   5.760  7.984E-01 U235  

93.25       46.  41.07   0.88  3.990E-02    93.35   5.760  5.673E-01 U235  
93.35   4.100  7.970E-01 Ac228 

122.02        6. 318.38   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  8.088E-03 Eu154 

186.16       69.  24.11   0.82  4.815E-02   185.72  57.000  7.104E-02 U235  
186.21   3.555  1.140E+00 Ra226 
185.72  57.000  7.104E-02 U235  

238.61      409.   6.61   0.89  4.318E-02   238.63  43.600  6.074E-01 Pb212 
241.70       80.  23.87   0.51  4.285E-02   242.00   7.268  7.279E-01 Pb214 
278.62        0. 549.47   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.02      150.  13.17   0.89  3.815E-02   295.22  18.414  5.875E-01 Pb214 
299.97       53.  26.33   1.03  3.774E-02   300.09   3.180  1.262E+00 Pb212 
338.30       75.  22.51   1.07  3.494E-02   338.32  11.400  5.357E-01 Ac228 
351.81      288.   7.36   1.02  3.405E-02   351.93  35.600  6.597E-01 Pb214 
569.69        5. 154.84   1.31  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.28      166.   9.41   0.86  2.416E-02   583.19  85.000  2.230E-01 Tl208 
609.45      182.   9.47   1.14  2.345E-02   609.31  45.490  4.522E-01 Bi214 
722.36        2. 435.45   1.44  2.086E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.305E-02 Eu154 
727.14       47.  19.18   1.08  2.078E-02   727.33   6.650  9.757E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
779.04        3. 260.12   1.48  1.983E-02   778.90  12.970    PBC<MDA Eu152 
860.60       13.  65.69   1.55  1.851E-02   860.53  12.400  1.577E-01 Tl208 
911.35      123.  12.68   1.58  1.779E-02   911.20  26.200  7.495E-01 Ac228 
960.33        1. 704.68   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.29       65.  15.71   0.65  1.704E-02   968.96  15.900  6.794E-01 Ac228 

1003.40        1. 849.27   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  7.749E-03 Eu154 

1120.71       45.  20.41   1.03  1.535E-02  1120.29  14.910  5.590E-01 Bi214 
1274.53        3. 245.79   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.569E-02 Eu154 
1332.85        3. 204.45   1.89  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1407.87        6.  90.02   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      508.   4.53   1.53  1.254E-02  1460.82  10.550  1.049E+01 K40   
1621.14        8.  58.52   2.07  1.151E-02  1620.74   1.510  1.270E+00 Bi212 
1764.66       18.  26.00   2.16  1.069E-02  1764.49  15.310  3.060E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.95    74.71       134.        90. 3.175E+03   42.93   1.007  -        
308.24    77.29       140.       153. 5.051E+03   28.15   0.627  -      s 
359.83    90.20        76.        65. 1.709E+03   44.94   0.839  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.78    59.66       131.        -6.    -0.002   533.29   0.843s
Th-234    251.02    62.97       142.         9.     0.003   379.70   0.846s
Th-234    364.08    91.26       191.       -35.    -0.013   117.38   0.875s
U-235     372.44    93.35       154.        46.     0.017    82.14   0.876D
Ac-228    372.44    93.35       142.        64.     0.024    63.60   0.525D
Eu-152    487.03   122.02       154.         6.     0.002   636.76   0.903s
Eu-154    487.24   122.07       151.       -14.    -0.005   246.90   0.904s
Pa-234    522.09   130.79       181.        -9.    -0.003   450.01   0.912s
U-235     573.92   143.76       160.        -4.    -0.001   945.51   0.924s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.81   186.26       123.        56.     0.021    62.28   0.964s
Ra-226    743.39   186.16        85.        69.     0.025    48.22   0.817s
Pb-212    953.06   238.61       126.       402.     0.149    13.21   0.891 
Pb-214    965.41   241.70       117.        80.     0.030    47.74   0.506s
Pb-214   1178.60   295.02        85.       145.     0.054    26.33   0.886 
Pb-212   1198.37   299.97        60.        53.     0.020    52.66   1.035 
Ac-228   1351.60   338.30        70.        75.     0.028    45.02   1.071 
Eu-152   1374.46   344.01        57.        -8.    -0.003   283.62   1.111s
Pb-214   1405.63   351.81        60.       281.     0.104    14.73   1.015 
Pa-234   2276.95   569.69        33.         5.     0.002   309.67   1.309s
Tl-208   2331.32   583.28        29.       161.     0.060    18.81   0.863s
Bi-214   2436.00   609.45        46.       170.     0.063    18.94   1.136 
Cs-137   2644.46   661.57        37.        -2.    -0.001   738.03   1.386s
Eu-154   2887.66   722.36        34.         2.     0.001   870.91   1.437s
Bi-212   2906.78   727.14        13.        47.     0.018    38.37   1.077s
Eu-152   3114.44   779.04        28.         3.     0.001   520.25   1.482s
Tl-208   3440.78   860.60        29.        13.     0.005   131.38   1.546s
Pa-234   3534.10   883.92        27.        -2.    -0.001   974.36   1.564s
Ac-228   3643.89   911.35        27.       123.     0.045    25.36   1.576 
Pa-234   3786.30   946.94        36.        -6.    -0.002   301.18   1.612s
Eu-152   3839.92   960.33        23.         1.     0.000  1409.35   1.626s
Ac-228   3875.78   969.29        13.        65.     0.024    31.41   0.654s
Eu-154   3983.34   996.17        24.        -1.     0.000  1643.66   1.650s
Eu-154   4012.29  1003.40        23.         1.     0.000  1698.55   1.657s
Bi-214   4481.87  1120.71        15.        45.     0.017    40.82   1.029s
Eu-154   5097.75  1274.53        20.         3.     0.001   491.59   1.850s
Co-60    5331.28  1332.85        16.         3.     0.001   408.91   1.889s
Eu-152   5631.72  1407.87        14.         6.     0.002   180.04   1.938 
K-40     5843.79  1460.82        25.       488.     0.181     9.05   1.533 
Bi-212   6486.05  1621.14         6.         8.     0.003   117.04   2.072s
Bi-214   7061.12  1764.66         9.        18.     0.007    52.01   2.155s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.2305E-01                                      5.12E+12             
911.20 7.495E-01  (  7.417E-02 1.27E+01 2.62E+01 G  
968.96 6.794E-01  (  8.923E-02 1.57E+01 1.59E+01 G  
338.32 5.357E-01 -   1.392E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 1.122E+00 +   4.837E-01 3.18E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -3.1940E-02                                      1.58E+05             
59.54-3.194E-02 ?(  1.387E-01 2.67E+02 3.59E+01 G  

Bi-212   N   1.0302E+00                                      5.12E+12             
727.33 9.757E-01  (  1.702E-01 1.92E+01 6.65E+00 G  
785.37-3.847E-02 %   1.637E+00 2.59E+03 1.11E+00 G  

1620.74 1.270E+00 ?(  9.671E-01 5.85E+01 1.51E+00 G  

Bi-214   N   4.7855E-01                                      5.84E+05             
609.31 4.522E-01  (P 4.234E-02 9.47E+00 4.55E+01 G  

1120.29 5.590E-01  (P 1.122E-01 2.04E+01 1.49E+01 G  
1764.49 3.060E-01 - P 1.247E-01 2.60E+01 1.53E+01 G  

Co-60    T   6.2035E-03                                      1.93E+03             
1332.49 6.203E-03 ?(  2.002E-02 2.04E+02 1.00E+02 G  
1173.23 0.000E+00 -   1.462E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -3.5725E-03                                      1.10E+04             
661.66-3.572E-03 ?(  2.138E-02 3.69E+02 8.50E+01 G  

Eu-152   I   1.8365E-02                                      4.94E+03             
344.28-2.409E-02 &(  5.445E-02 1.42E+02 2.66E+01 G  
121.78 1.152E-02 +   5.990E-02 3.18E+02 2.84E+01 G  
778.90 3.275E-02 ?(  1.368E-01 2.60E+02 1.30E+01 G  
964.08 1.130E-02 &(  1.299E-01 7.05E+02 1.45E+01 G  

1112.08 0.000E+00 +   2.899E-01 1.00E+03 1.34E+01 G  
1408.01 6.847E-02  (  9.133E-02 9.00E+01 2.09E+01 G  

Eu-154   I   1.1152E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.292E-01 1.00E+03 1.22E+01 G  
123.07-2.095E-02 +   4.162E-02 1.23E+02 4.04E+01 G  

1274.43 1.569E-02 &(  6.156E-02 2.46E+02 3.49E+01 G  
723.30 1.305E-02 &(  9.229E-02 4.35E+02 2.00E+01 G  

1004.72 7.749E-03 &(  1.075E-01 8.49E+02 1.79E+01 G  
996.25-1.393E-02 +   1.870E-01 8.22E+02 1.05E+01 G  

K-40     N   1.0485E+01                                      4.57E+11             
1460.82 1.049E+01  (P 2.529E-01 4.53E+00 1.06E+01 G  

Pa-234   N   5.1713E-03                                      1.63E+12             
131.30-2.702E-02 ?(  9.899E-02 2.25E+02 1.82E+01 G  
569.50 6.816E-02 ?(  1.671E-01 1.55E+02 9.30E+00 G  
946.00-7.141E-02 +   1.704E-01 1.51E+02 1.35E+01 G  
880.52 0.000E+00 -   2.397E-01 1.00E+03 1.05E+01 G  
883.24-2.462E-02 +   1.949E-01 4.87E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   6.0738E-01                                      5.12E+12             
238.63 6.074E-01  (P 3.953E-02 6.61E+00 4.36E+01 G  
300.09 1.262E+00 + P 4.268E-01 2.63E+01 3.18E+00 G  

Pb-214   N   6.4609E-01                                      5.84E+05             
351.93 6.597E-01  (P 4.237E-02 7.36E+00 3.56E+01 G  
295.22 5.875E-01  (P 8.702E-02 1.32E+01 1.84E+01 G  
242.00 7.279E-01  (P 2.305E-01 2.39E+01 7.27E+00 G  

Ra-226   N   1.1401E+00                                      5.84E+05             
186.21 1.140E+00  (  3.579E-01 2.41E+01 3.56E+00 G  

Th-234   N   3.6644E-01                                      1.63E+12             
63.30 3.664E-01 ?(  1.128E+00 1.90E+02 3.75E+00 G  
92.59-5.764E-01 +   5.336E-01 5.87E+01 4.34E+00 G  

Tl-208   N   2.2305E-01                                      5.12E+12             
583.19 2.230E-01  (P 1.737E-02 9.41E+00 8.50E+01 G  
277.37 1.760E-03 & P 1.958E-01 5.49E+02 6.60E+00 G  
860.53 1.577E-01 -   1.544E-01 6.57E+01 1.24E+01 G  

U-235    N   4.5348E-02                                      2.57E+11             
143.77-1.974E-02 &(  1.529E-01 4.73E+02 1.09E+01 G  
205.32 0.000E+00 +   3.376E-01 1.00E+03 5.02E+00 G  
163.36 0.000E+00 &   3.496E-01 1.00E+03 5.08E+00 G  
185.72 5.784E-02  (  2.679E-02 3.11E+01 5.70E+01 G  

Energy duplication    
93.35 5.673E-01     3.582E-01 4.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:

124 of 524



ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:47:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_008.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.66       131.        -6.    -0.002   533.29  -3.194E-02   
Th-234      62.97       142.         9.     0.003   379.70   3.664E-01   
Th-234      91.26       191.       -35.    -0.013   117.38  -5.764E-01   
U-235       93.35       154.        46.     0.017    82.14   5.673E-01   
Eu-154     122.07       151.       -14.    -0.005   246.90  -2.095E-02   
Pa-234     130.79       181.        -9.    -0.003   450.01  -2.702E-02   
U-235      143.76       160.        -4.    -0.001   945.51  -1.974E-02   
U-235      186.26       123.        56.     0.021    62.28   5.784E-02   
Pa-234     569.69        33.         5.     0.002   309.67   6.816E-02   
Cs-137     661.57        37.        -2.    -0.001   738.03  -3.572E-03   
Eu-154     722.36        34.         2.     0.001   870.91   1.305E-02   
Pa-234     883.92        27.        -2.    -0.001   974.36  -2.462E-02   
Pa-234     946.94        36.        -6.    -0.002   301.18  -7.141E-02   
Eu-154     996.17        24.        -1.     0.000  1643.66  -1.393E-02   
Eu-154    1003.40        23.         1.     0.000  1698.55   7.749E-03   
Eu-154    1274.53        20.         3.     0.001   491.59   1.569E-02   
Co-60     1332.85        16.         3.     0.001   408.91   6.203E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.2305E-01    7.2305E-01   1.4596E-01    1.5508E-01  7.417E-02
Am-241 #A   -3.1937E-02   -3.1940E-02   1.7034E-01    1.7035E-01  1.387E-01
Bi-212       1.0302E+00    1.0302E+00   3.9524E-01    3.9874E-01  1.702E-01
Bi-214       4.7854E-01    4.7855E-01   9.7002E-02    9.9413E-02  4.234E-02
Co-60  #A    6.1477E-03    6.2035E-03   2.5366E-02    2.5368E-02  2.002E-02
Cs-137 #A   -3.5668E-03   -3.5725E-03   2.6366E-02    2.6366E-02  2.138E-02
Eu-152  A    1.8300E-02    1.8365E-02   3.3064E-02    3.3080E-02  5.445E-02
Eu-154 #A    1.1091E-02    1.1152E-02   5.4823E-02    5.4826E-02  1.292E-01
K-40         1.0485E+01    1.0485E+01   9.8797E-01    1.1197E+00  2.529E-01
Pa-234 #A    5.1713E-03    5.1713E-03   1.4124E-02    1.4183E-02  9.899E-02
Pb-212       6.0738E-01    6.0738E-01   8.1671E-02    9.5881E-02  3.953E-02
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:47:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_008.An1               

Pb-214       6.4607E-01    6.4609E-01   9.7684E-02    1.0409E-01  4.237E-02
Ra-226 #     1.1401E+00    1.1401E+00   5.4978E-01    5.5519E-01  3.579E-01
Th-234 #A    3.6644E-01    3.6644E-01   1.3914E+00    1.3918E+00  1.128E+00
Tl-208       2.2305E-01    2.2305E-01   4.3204E-02    4.5540E-02  1.737E-02
U-235  #A    4.5348E-02    4.5348E-02   2.8241E-02    2.8391E-02  1.529E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.533E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.5333452E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-12                Received:        05/23/13                      
Lab ID:          245759-006                    Prepared:        05/24/13 14:35                
Matrix:          Soil                          Analyzed:        06/17/13 12:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   319.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.09327 U        0.1366         0.1055            0.9    
Bismuth-212                          0.4239           0.4010         0.3668                   
Bismuth-214                          0.5587           0.09888        0.03743                  
Cesium-137                           0.006000 U       0.02293        0.01815           0.07   
Cobalt-60                            0.001379 U       0.004496       0.02346           0.03   
Europium-152                         0.02062 U        0.04923        0.05324           0.1    
Europium-154                        -0.005819 U       0.02048        0.1754            0.2    
Lead-212                             0.5166           0.07970        0.03996                  
Lead-214                             0.6148           0.08529        0.03660                  
Potassium-40                        11.09             1.084          0.2725                   
Protactinium-234                     0.01408 U        0.04855        0.1012                   
Radium-226 (By Bismuth-214)          0.5587           0.09888        0.03743           0.2    
Thallium-208                         0.2083           0.05075        0.02351                  
Thorium-232 (By Actinium-228)        0.6567           0.1242         0.06384           0.9    
Thorium-234                          0.7409 U         0.7511         1.165                    
Uranium-235                          0.01793 U        0.03273        0.1508            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245759-006                   Client ID : 12-PE-E0819-12        

Seqnum : 1533242391005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130617_005                                Batch         : 198860                       Time      : 17-JUN-2013 12:02     

Cal    : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13     Caldate       : 17-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 319.96 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.09327          0.1055      0.9      .13663           .1368            -0.023        u        

Bismuth-212                         0.4239           0.3668               .40101           .4016            -0.039        u        

Bismuth-214                         0.5587           0.03743              .098883          .10202           -0.0036       u        

Cesium-137                          0.006000         0.01815     0.07     .022926          .022928          0.0045        u        

Cobalt-60                           0.001379         0.02346     0.03     .0044963         .0044967         0             u        

Europium-152                        0.02062          0.05324     0.1      .049232          .049242          -0.0085       u        

Europium-154                        -0.005819        0.1754      0.2      .020483          .020486          0.0067        u        

Lead-212                            0.5166           0.03996              .0797            .088028          0.012         u        

Lead-214                            0.6148           0.03660              .08529           .090005          0.0082        u        

Potassium-40                        11.09            0.2725               1.0842           1.2186           -0.50         u        

Protactinium-234                    0.01408          0.1012               .048548          .048674          0.011         u        

Radium-226 (By Bismuth-214)         0.5587           0.03743     0.2      .098883          .10202           -0.0036       u        

Thallium-208                        0.2083           0.02351              .05075           .052471          -0.000099     u        

Thorium-232 (By Actinium-228)       0.6567           0.06384     0.9      .12424           .13301           -0.015        u        

Thorium-234                         0.7409           1.165                .75114           .7544            0.25          u        

Uranium-235                         0.01793          0.1508      0.18     .032731          .032749          0.037         u        

u=use  

Page 1 of 1                                                                                                             1533242391005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-12          
Sample Description: 245759-006, 198860 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130617_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:40           Live Time: 2700   sec

Acquisition Time: 6/17/2013 12:02:47        Real Time: 2706   sec
Analysis Time: 6/17/2013 12:47           Dead Time: 0.22   %

Analysis Quantity: 3.200E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.567E-01      1.242E-01      1.330E-01      6.384E-02
Am-241    #AB    9.327E-02      1.366E-01      1.368E-01      1.055E-01
Bi-212           4.239E-01      4.010E-01      4.016E-01      3.668E-01
Bi-214           5.587E-01      9.888E-02      1.020E-01      3.743E-02
Co-60     #AB    1.379E-03      4.496E-03      4.497E-03      2.346E-02
Cs-137    #AB    6.000E-03      2.293E-02      2.293E-02      1.815E-02
Eu-152    #AB    2.062E-02      4.923E-02      4.924E-02      5.324E-02
Eu-154    #AB   -5.819E-03      2.048E-02      2.049E-02      1.754E-01
K-40             1.109E+01      1.084E+00      1.219E+00      2.725E-01
Pa-234    #AB    1.408E-02      4.855E-02      4.867E-02      1.012E-01
Pb-212           5.166E-01      7.970E-02      8.803E-02      3.996E-02
Pb-214           6.148E-01      8.529E-02      9.001E-02      3.660E-02
Ra-226     AB    3.963E-01      5.486E-01      5.491E-01      4.298E-01
Th-234    #AB    7.409E-01      7.511E-01      7.544E-01      1.165E+00
Tl-208    #      2.083E-01      5.075E-02      5.247E-02      2.351E-02
U-235      AB    1.793E-02      3.273E-02      3.275E-02      1.508E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.536E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

Sample description                                             
245759-006, 198860                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130617_005.An1

Acquisition information
Start time:                 6/17/2013 12:02:47
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1996E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1996E+02) = 

8.4470E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0786

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.22       15.  73.24   0.83  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.08       19.  82.77   0.83  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.896E-01 Th234 
74.72       99.  18.76   0.84  2.745E-02
77.12      146.  12.92   0.84  2.928E-02
92.55       33.  58.55   0.86  3.899E-02    92.59   4.343  6.125E-01 Th234 

93.35   4.100  5.855E-01 Ac228 
92.59   4.343  6.125E-01 Th234 

92.86       34.  10.09   0.33  3.937E-02    93.35   4.100  6.567E-01 Ac228 
93.21        1.  91.33   0.86  3.937E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  1.793E-02 U235  
122.22        7. 216.75   0.88  4.840E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  1.160E-02 Eu154 
121.78  28.410  1.653E-02 Eu152 

122.37        8. 196.45   0.88  4.861E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.251E-02 Eu154 

185.67       16.  99.31   0.94  4.855E-02   185.72  57.000    PBC<MDA U235  
186.16       22.  69.22   0.94  4.851E-02   186.21   3.555    PBC<MDA Ra226 
205.37       14.  91.26   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
238.68      313.   7.71   1.05  4.347E-02   238.63  43.600  5.166E-01 Pb212 
241.88       79.  20.13   0.81  4.315E-02   242.00   7.268  7.911E-01 Pb214 
277.33        5. 172.13   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.30      146.  11.20   1.04  3.829E-02   295.22  18.414  6.272E-01 Pb214 
299.94       63.  21.59   0.70  3.791E-02   300.09   3.180  1.630E+00 Pb212 
338.28       72.  17.41   0.88  3.500E-02   338.32  11.400  5.507E-01 Ac228 
351.87      242.   7.47   0.98  3.408E-02   351.93  35.600  6.084E-01 Pb214 
569.43        4. 172.39   1.26  2.435E-02   569.50   9.300    PBC<MDA Pa234 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.23      140.  11.77   1.42  2.394E-02   583.19  85.000  2.074E-01 Tl208 
609.28      189.   8.40   1.23  2.322E-02   609.31  45.490  5.319E-01 Bi214 
661.02        4. 191.06   1.34  2.192E-02   661.66  84.990    PBC<MDA Cs137 
785.88       19.  47.31   1.44  1.944E-02   785.37   1.110  2.686E+00 Bi212 
860.39       15.  49.05   1.50  1.823E-02   860.53  12.400  2.144E-01 Tl208 
881.20        1. 705.41   1.51  1.793E-02   880.52  10.500    PBC<MDA Pa234 
882.97        2. 413.50   1.51  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.02      108.  11.07   1.49  1.750E-02   911.20  26.200  6.951E-01 Ac228 
964.82        4. 264.17   1.58  1.681E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  4.868E-02 Eu152 
969.30       57.  18.33   0.92  1.675E-02   968.96  15.900  6.694E-01 Ac228 

1004.32        2. 279.78   1.61  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1120.71       46.  19.00   1.47  1.507E-02  1120.29  14.910  6.404E-01 Bi214 
1173.79        4. 184.08   1.74  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1408.44        4. 160.97   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.733E-02 Eu152 
1460.85      476.   4.72   1.55  1.229E-02  1460.82  10.550  1.109E+01 K40   
1621.17        3. 145.01   2.08  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.48       18.  30.60   2.18  1.048E-02  1764.49  15.310  3.465E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.88    74.67       150.        96. 3.515E+03   43.49   0.814  -        
308.50    77.08       111.       132. 4.504E+03   28.98   0.877  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    229.16    57.22        55.        15.     0.006   146.48   0.830s
Th-234    252.56    63.08       114.        19.     0.007   165.54   0.833s
Th-234    370.35    92.55       172.        33.     0.012   117.10   0.858s
Ac-228    373.55    93.35       133.        34.     0.013    20.19   0.330D
U-235     373.55    93.35       135.         1.     0.000   182.66   0.859D
Eu-152    488.93   122.22       119.         7.     0.003   433.49   0.883s
Eu-154    489.55   122.37       114.         8.     0.003   392.91   0.884s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    527.00   131.74       157.        -6.    -0.002   648.63   0.892s
U-235     652.99   163.26       146.       -14.    -0.005   257.20   0.919s
U-235     742.77   185.72       126.        16.     0.006   198.62   0.938D
Ra-226    744.73   186.21       103.        22.     0.008   138.43   0.939D
U-235     821.31   205.37        73.        14.     0.005   182.53   0.955s
Pb-212    954.50   238.68       108.       313.     0.116    15.43   1.054 
Pb-214    967.28   241.88        86.        79.     0.029    40.26   0.807 
Tl-208   1108.97   277.33        79.         5.     0.002   344.27   1.016s
Pb-214   1180.84   295.30        48.       141.     0.052    22.40   1.038 
Pb-212   1199.66   300.01        44.        62.     0.023    44.14   0.705s
Ac-228   1352.65   338.28        38.        70.     0.026    34.81   0.876 
Eu-152   1372.00   343.12        45.        -3.    -0.001   584.39   1.073s
Pb-214   1407.00   351.87        37.       236.     0.087    14.94   0.979 
Pa-234   2276.91   569.43        27.         4.     0.002   344.78   1.260s
Tl-208   2332.06   583.23        43.       135.     0.050    23.55   1.424s
Bi-214   2436.27   609.28        29.       180.     0.067    16.80   1.226 
Cs-137   2643.18   661.02        21.         4.     0.001   382.12   1.336s
Eu-154   2901.43   725.59        39.        -8.    -0.003   222.90   1.386s
Eu-152   3113.64   778.65        31.        -5.    -0.002   309.46   1.431s
Bi-212   3142.55   785.88        29.        19.     0.007    94.61   1.436 
Tl-208   3440.58   860.39        21.        15.     0.006    98.10   1.496s
Eu-154   3493.25   873.55        28.        -4.    -0.001   427.30   1.506s
Pa-234   3523.83   881.20        22.         1.     0.000  1410.82   1.512s
Pa-234   3530.91   882.97        21.         2.     0.001   827.00   1.514s
Ac-228   3643.13   911.02        16.       102.     0.038    22.14   1.485 
Eu-152   3858.34   964.82        48.         4.     0.001   528.35   1.578s
Ac-228   3876.27   969.30        17.        57.     0.021    36.66   0.917s
Eu-154   3988.73   997.41        25.        -5.    -0.002   324.72   1.603s
Eu-154   4016.34  1004.32        20.         2.     0.001   559.56   1.610s
Eu-152   4443.86  1111.17        27.        -3.    -0.001   468.38   1.694s
Bi-214   4482.04  1120.71        13.        46.     0.017    38.01   1.465s
Co-60    4694.40  1173.79        22.         4.     0.001   368.16   1.741s
Co-60    5326.29  1331.69        18.        -2.    -0.001   538.15   1.863s
Eu-152   5633.43  1408.44        19.         4.     0.001   321.95   1.920s
K-40     5843.21  1460.85        23.       460.     0.170     9.43   1.554 
Bi-212   6484.93  1621.17        11.         3.     0.001   290.02   2.077s
Bi-214   7058.66  1764.48        12.        18.     0.007    61.20   2.182s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5669E-01                                      5.12E+12             
911.20 6.951E-01  (P 6.384E-02 1.11E+01 2.62E+01 G  
968.96 6.694E-01  (P 1.129E-01 1.83E+01 1.59E+01 G  
338.32 5.507E-01  (P 1.123E-01 1.74E+01 1.14E+01 G  

Energy duplication    
93.35 6.567E-01 } P 5.203E-01 1.01E+01 4.10E+00 XA 

Am-241   I   9.3273E-02                                      1.58E+05             
59.54 9.327E-02 ?(  1.055E-01 7.32E+01 3.59E+01 G  

Bi-212   N   4.2385E-01                                      5.12E+12             
727.33 0.000E+00 ?(  3.668E-01 1.00E+03 6.65E+00 G  
785.37 2.686E+00  (  1.824E+00 4.73E+01 1.11E+00 G  

1620.74 6.275E-01 ?(  1.391E+00 1.45E+02 1.51E+00 G  

Bi-214   N   5.5871E-01                                      5.84E+05             
609.31 5.319E-01  (P 3.743E-02 8.40E+00 4.55E+01 G  

1120.29 6.404E-01 @(P 1.170E-01 1.90E+01 1.49E+01 G  
1764.49 3.465E-01 - P 1.557E-01 3.06E+01 1.53E+01 G  

Co-60    T   1.3792E-03                                      1.93E+03             
1332.49-5.459E-03 ?(  2.346E-02 2.69E+02 1.00E+02 G  
1173.23 8.226E-03 &(  2.396E-02 1.84E+02 9.98E+01 G  

Cs-137   I   5.9997E-03                                      1.10E+04             
661.66 6.000E-03 &(  1.815E-02 1.91E+02 8.50E+01 G  

Eu-152   I   2.0618E-02                                      4.94E+03             
344.28-1.126E-02 ?(  5.324E-02 2.92E+02 2.66E+01 G  
121.78 1.653E-02 &(  5.815E-02 2.17E+02 2.84E+01 G  
778.90-6.563E-02 +   1.606E-01 1.55E+02 1.30E+01 G  
964.08 4.868E-02 ?(  2.078E-01 2.64E+02 1.45E+01 G  

1112.08-4.963E-02 +   1.860E-01 2.34E+02 1.34E+01 G  
1408.01 4.733E-02 ?(  1.193E-01 1.61E+02 2.09E+01 G  

Eu-154   I  -5.8186E-03                                      3.14E+03             
873.18-5.143E-02 ?(  1.754E-01 2.14E+02 1.22E+01 G  
123.07 1.251E-02 &   3.981E-02 1.96E+02 4.04E+01 G  

1274.43 0.000E+00 +   5.702E-02 1.00E+03 3.49E+01 G  
723.30-6.363E-02 &   1.111E-01 1.11E+02 2.00E+01 G  

1004.72 2.526E-02 ?(  1.132E-01 2.80E+02 1.79E+01 G  
996.25-8.259E-02 +   2.115E-01 1.62E+02 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1087E+01                                      4.57E+11             
1460.82 1.109E+01  (P 2.725E-01 4.72E+00 1.06E+01 G  

Pa-234   N   1.4081E-02                                      1.63E+12             
131.30-1.910E-02 &(  1.012E-01 3.24E+02 1.82E+01 G  
569.50 6.165E-02 &(  1.684E-01 1.72E+02 9.30E+00 G  
946.00 1.832E-03 &   1.450E-01 4.81E+03 1.35E+01 G  
880.52 1.597E-02 ?(  1.836E-01 7.05E+02 1.05E+01 G  
883.24 2.870E-02 ?(  1.919E-01 4.13E+02 9.70E+00 G  

Pb-212   N   5.1658E-01                                      5.12E+12             
238.63 5.166E-01  (  3.996E-02 7.71E+00 4.36E+01 G  
300.09 1.617E+00 +   3.999E-01 2.21E+01 3.18E+00 G  

Pb-214   N   6.1481E-01                                      5.84E+05             
351.93 6.084E-01  (P 3.660E-02 7.47E+00 3.56E+01 G  
295.22 6.272E-01  (P 7.135E-02 1.12E+01 1.84E+01 G  
242.00 7.911E-01 + P 2.152E-01 2.01E+01 7.27E+00 G  

Ra-226   N   3.9631E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.963E-01 }(  4.298E-01 6.92E+01 3.56E+00 G  

Th-234   N   7.4088E-01                                      1.63E+12             
63.30 8.896E-01 ?(  1.165E+00 8.28E+01 3.75E+00 G  
92.59 6.125E-01 *(  5.642E-01 5.85E+01 4.34E+00 G  

Tl-208   N   2.0829E-01                                      5.12E+12             
583.19 2.074E-01  (P 2.351E-02 1.18E+01 8.50E+01 G  
277.37 6.072E-02 - P 2.472E-01 1.72E+02 6.60E+00 G  
860.53 2.144E-01 ?(  1.482E-01 4.91E+01 1.24E+01 G  

U-235    N   1.7932E-02                                      2.57E+11             
143.77 0.000E+00 &(  1.508E-01 1.00E+03 1.09E+01 G  
205.32 1.852E-01 &(  2.661E-01 9.13E+01 5.02E+00 G  
163.36-1.672E-01 +   3.464E-01 1.29E+02 5.08E+00 G  
185.72 1.793E-02 }   2.958E-02 9.93E+01 5.70E+01 G  

Energy duplication    
93.35 1.793E-02 }   3.732E-01 9.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.22        55.        15.     0.006   146.48   9.327E-02   
Th-234      63.08       114.        19.     0.007   165.54   8.896E-01   
Th-234      92.55       172.        33.     0.012   117.10   6.125E-01   
Eu-152     122.22       119.         7.     0.003   433.49   1.653E-02   
Eu-154     122.37       114.         8.     0.003   392.91   1.251E-02   
Pa-234     131.74       157.        -6.    -0.002   648.63  -1.910E-02   
Eu-152     343.12        45.        -3.    -0.001   584.39  -1.126E-02   
Pa-234     569.43        27.         4.     0.002   344.78   6.165E-02   
Cs-137     661.02        21.         4.     0.001   382.12   6.000E-03   
Eu-154     725.59        39.        -8.    -0.003   222.90  -6.363E-02   
Eu-152     778.65        31.        -5.    -0.002   309.46  -6.563E-02   
Eu-154     873.55        28.        -4.    -0.001   427.30  -5.143E-02   
Pa-234     881.20        22.         1.     0.000  1410.82   1.597E-02   
Pa-234     882.97        21.         2.     0.001   827.00   2.870E-02   
Eu-152     964.82        48.         4.     0.001   528.35   4.868E-02   
Eu-154     997.41        25.        -5.    -0.002   324.72  -8.259E-02   
Eu-154    1004.32        20.         2.     0.001   559.56   2.526E-02   
Eu-152    1111.17        27.        -3.    -0.001   468.38  -4.963E-02   
Co-60     1173.79        22.         4.     0.001   368.16   8.226E-03   
Co-60     1331.69        18.        -2.    -0.001   538.15  -5.459E-03   
Eu-152    1408.44        19.         4.     0.001   321.95   4.733E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:47:59
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_005.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5669E-01    6.5669E-01   1.2424E-01    1.3301E-01  6.384E-02
Am-241 #A    9.3263E-02    9.3273E-02   1.3663E-01    1.3680E-01  1.055E-01
Bi-212  C    4.2385E-01    4.2385E-01   4.0101E-01    4.0160E-01  3.668E-01
Bi-214       5.5869E-01    5.5871E-01   9.8883E-02    1.0202E-01  3.743E-02
Co-60  #A    1.3668E-03    1.3792E-03   4.4963E-03    4.4967E-03  2.346E-02
Cs-137 #A    5.9902E-03    5.9997E-03   2.2926E-02    2.2928E-02  1.815E-02
Eu-152 #A    2.0546E-02    2.0618E-02   4.9232E-02    4.9242E-02  5.324E-02
Eu-154 #A   -5.7865E-03   -5.8186E-03   2.0483E-02    2.0486E-02  1.754E-01
K-40         1.1087E+01    1.1087E+01   1.0842E+00    1.2186E+00  2.725E-01
Pa-234 #A    1.4081E-02    1.4081E-02   4.8548E-02    4.8674E-02  1.012E-01
Pb-212       5.1658E-01    5.1658E-01   7.9700E-02    8.8028E-02  3.996E-02
Pb-214       6.1479E-01    6.1481E-01   8.5290E-02    9.0005E-02  3.660E-02
Ra-226  A    3.9630E-01    3.9631E-01   5.4863E-01    5.4909E-01  4.298E-01
Th-234 #A    7.4088E-01    7.4088E-01   7.5114E-01    7.5440E-01  1.165E+00
Tl-208 #     2.0829E-01    2.0829E-01   5.0750E-02    5.2471E-02  2.351E-02
U-235   A    1.7932E-02    1.7932E-02   3.2731E-02    3.2749E-02  1.508E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.364E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.3642530E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

137 of 524



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-13                Received:        05/23/13                      
Lab ID:          245759-007                    Prepared:        05/24/13 14:39                
Matrix:          Soil                          Analyzed:        06/17/13 12:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:46                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.08125 U        0.2179         0.1758            0.9    
Bismuth-212                          1.609            0.4984         0.2077                   
Bismuth-214                          0.6804           0.1170         0.04981                  
Cesium-137                           0 U              0.02257        0.02986           0.07   
Cobalt-60                            0.001833 U       0.006571       0.02411           0.03   
Europium-152                         0 U              0.03275        0.07431           0.1    
Europium-154                         0.01613 U        0.05184        0.1756            0.2    
Lead-212                             0.8790           0.1003         0.04748                  
Lead-214                             0.7670           0.1122         0.04851                  
Potassium-40                        11.02             1.072          0.3045                   
Protactinium-234                    -0.01814 U        0.04250        0.1118                   
Radium-226 (By Bismuth-214)          0.6804           0.1170         0.04981           0.2    
Thallium-208                         0.3663           0.05601        0.02117                  
Thorium-232 (By Actinium-228)        1.090            0.1747         0.07387           0.9    
Thorium-234                          1.925            1.722          1.331                    
Uranium-235                          0.04391 U b      0.02799        0.1871            0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-007                   Client ID : 12-PE-E0819-13        

Seqnum : 1523242355006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130617_006                                Batch         : 198860                       Time      : 17-JUN-2013 12:04     

Cal    : 17-JUN-2013 07:44:17,29-APR-2013 08:26:15     Caldate       : 17-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 348.74 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g    Uncert pCi/g                            

Analyte                    Result          MDA       MDA        Counting          Total         Blank        Flags    

Americium-241                      0.08125          0.1758      0.9      .21785           .21793          -0.023       u           

Bismuth-212                        1.609            0.2077               .49843           .5052           -0.039       u           

Bismuth-214                        0.6804           0.04981              .11697           .1209           -0.0036      u           

Cesium-137                         0                0.02986     0.07     .022569          .022569         0.0045       u           

Cobalt-60                          0.001833         0.02411     0.03     .006571          .0065716        0            u           

Europium-152                       0                0.07431     0.1      .032754          .032754         -0.0085      u           

Europium-154                       0.01613          0.1756      0.2      .051844          .051851         0.0067       u           

Lead-212                           0.8790           0.04748              .10031           .11878          0.012        u           

Lead-214                           0.7670           0.04851              .11219           .11779          0.0082       u           

Potassium-40                       11.02            0.3045               1.0724           1.2065          -0.50        u           

Protactinium-234                   -0.01814         0.1118               .042497          .042736         0.011        u           

Radium-226 (By Bismuth-214)        0.6804           0.04981     0.2      .11697           .1209           -0.0036      u           

Thallium-208                       0.3663           0.02117              .056013          .060719         -0.000099    u           

Thorium-232 (By Actinium-228)      1.090            0.07387     0.9      .17465           .19162          -0.015       u           

Thorium-234                        1.925            1.331                1.722            1.7316          0.25         u           

Uranium-235                        0.04391          0.1871      0.18     .027992          .028118         0.037        MDA+ u b*

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                             1523242355006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-13          
Sample Description: 245759-007, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130617_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:46           Live Time: 2700   sec

Acquisition Time: 6/17/2013 12:04:10        Real Time: 2704   sec
Analysis Time: 6/17/2013 12:49           Dead Time: 0.15   %

Analysis Quantity: 3.487E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.090E+00      1.746E-01      1.916E-01      7.387E-02
Am-241    #AB    8.125E-02      2.178E-01      2.179E-01      1.758E-01
Bi-212           1.609E+00      4.984E-01      5.052E-01      2.077E-01
Bi-214           6.804E-01      1.170E-01      1.209E-01      4.981E-02
Co-60     #AB    1.833E-03      6.571E-03      6.572E-03      2.411E-02
Cs-137    #AB    0.000E+00      2.257E-02      2.257E-02      2.986E-02
Eu-152    #AB    0.000E+00      3.275E-02      3.275E-02      7.431E-02
Eu-154    #AB    1.613E-02      5.184E-02      5.185E-02      1.756E-01
K-40             1.102E+01      1.072E+00      1.206E+00      3.045E-01
Pa-234    #AB   -1.814E-02      4.250E-02      4.274E-02      1.118E-01
Pb-212           8.790E-01      1.003E-01      1.188E-01      4.748E-02
Pb-214           7.670E-01      1.122E-01      1.178E-01      4.851E-02
Ra-226    #      1.063E+00      7.089E-01      7.115E-01      5.395E-01
Th-234    #      1.925E+00      1.722E+00      1.732E+00      1.331E+00
Tl-208           3.663E-01      5.601E-02      6.072E-02      2.117E-02
U-235     #AB    4.391E-02      2.799E-02      2.812E-02      1.871E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.954E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:49:21
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_006.An1               

Sample description                                             
245759-007, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130617_006.An1

Acquisition information
Start time:                 6/17/2013 12:04:10
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4874E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4874E+02) = 

7.7499E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:49:21
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0793

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.44       14. 134.06   0.86  1.345E-02    59.54  35.920    PBC<MDA Am241 
62.96       42.  44.72   0.86  1.671E-02    63.30   3.750  1.925E+00 Th234 

63.30   3.750  1.925E+00 Th234 
74.69      119.  16.72   0.87  2.582E-02
77.08      205.  10.54   0.87  2.754E-02
87.26       71.  30.95   0.57  3.402E-02
92.59        4. 641.74   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.074E-02 U235  
92.59   4.343  6.797E-02 Th234 
93.35   5.760  5.074E-02 U235  

92.99       50.  44.30   0.89  3.718E-02    92.59   4.343  8.980E-01 Th234 
93.35   5.760  6.704E-01 U235  
93.35   4.100  8.972E-01 Ac228 

93.05       54.  32.56   1.01  3.718E-02    92.59   4.343  9.754E-01 Th234 
93.35   5.760  7.282E-01 U235  
93.35   4.100  1.023E+00 Ac228 

122.46       10. 185.89   0.92  4.618E-02   123.07  40.400    PBC<MDA Eu154 
185.94       61.  33.34   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  1.063E+00 Ra226 
185.72  57.000  6.626E-02 U235  

185.97       62.  31.87   0.98  4.662E-02   185.72  57.000  6.749E-02 U235  
186.21   3.555  1.083E+00 Ra226 

201.90       24.  46.29   0.61  4.532E-02
205.99       11. 145.12   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.421E-01 U235  
238.63      565.   5.71   1.17  4.202E-02   238.63  43.600  8.848E-01 Pb212 
241.74       81.  26.34   0.89  4.172E-02   242.00   7.268  7.630E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.28       32.  46.87   1.07  3.864E-02   277.37   6.600  3.654E-01 Tl208 
295.28      184.  10.90   0.98  3.721E-02   295.22  18.414  7.587E-01 Pb214 
300.33       33.  48.76   1.09  3.683E-02   300.09   3.180  7.997E-01 Pb212 
306.73        6. 115.00   0.49  3.633E-02
338.35      140.  12.99   0.86  3.411E-02   338.32  11.400  1.023E+00 Ac228 
352.02      324.   7.19   1.27  3.324E-02   351.93  35.600  7.721E-01 Pb214 
583.10      260.   7.52   1.50  2.358E-02   583.19  85.000  3.664E-01 Tl208 
609.14      256.   8.37   1.11  2.288E-02   609.31  45.490  6.867E-01 Bi214 
727.55       76.  15.49   1.54  2.025E-02   727.33   6.650  1.609E+00 Bi212 
787.28        3. 220.57   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 
861.05       22.  38.74   1.55  1.803E-02   860.53  12.400  2.869E-01 Tl208 
880.83        3. 203.25   1.57  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.22      187.   8.40   1.10  1.732E-02   911.20  26.200  1.152E+00 Ac228 
969.07       78.  14.85   1.63  1.658E-02   968.96  15.900  8.468E-01 Ac228 

1005.51        1. 568.56   1.65  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1120.44       51.  20.04   1.73  1.494E-02  1120.29  14.910  6.609E-01 Bi214 
1172.94        4. 179.23   1.76  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1275.22        4. 160.71   1.82  1.356E-02  1274.43  34.900    PBC<MDA Eu154 
1460.80      514.   4.67   1.87  1.219E-02  1460.82  10.550  1.102E+01 K40   
1764.56       51.  15.89   1.56  1.039E-02  1764.49  15.310  9.126E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.64       187.        83. 3.215E+03   52.56   0.440  -      s 
308.29    77.02       184.       149. 5.425E+03   31.49   0.656  -        
349.21    87.26       181.        71. 2.096E+03   61.90   0.571  -      s 
807.41   201.90        50.        24. 5.207E+02   92.59   0.613 U-235   s 

1226.46   306.73        25.         6. 1.706E+02  230.01   0.490  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.00    59.44       161.        14.     0.005   268.12   0.857s
Th-234    252.08    62.96       156.        42.     0.016    89.45   0.860s
Th-234    370.50    92.59       293.         4.     0.001  1283.49   0.890 
U-235     373.55    93.35       220.        50.     0.019    88.59   0.891D
Ac-228    373.55    93.35       138.        54.     0.020    65.12   1.008D
Eu-154    489.88   122.46       179.        10.     0.004   371.78   0.920s
Pa-234    523.08   130.76       206.       -18.    -0.007   234.24   0.929s
U-235     575.77   143.95       216.       -23.    -0.008   187.88   0.941s
U-235     659.23   164.83       142.        -9.    -0.003   395.15   0.960s
U-235     743.71   185.97       167.        62.     0.023    63.75   0.982s
Ra-226    743.62   185.94       178.        61.     0.023    66.68   0.982s
U-235     823.76   205.99       126.        11.     0.004   290.23   1.001s
Pb-212    954.22   238.63       169.       565.     0.209    11.41   1.169 
Pb-214    966.67   241.74       142.        81.     0.030    52.69   0.892s
Tl-208   1108.72   277.28       108.        32.     0.012    93.74   1.069s
Pb-214   1180.67   295.28        80.       181.     0.067    21.80   0.979 
Pb-212   1200.89   300.33       110.        33.     0.012    97.52   1.091s
Ac-228   1352.86   338.35        68.       139.     0.051    25.99   0.856 
Pb-214   1407.53   352.02        74.       318.     0.118    14.38   1.271 
Tl-208   2331.51   583.10        40.       256.     0.095    15.04   1.502 
Bi-214   2435.63   609.14        60.       249.     0.092    16.73   1.114s
Eu-154   2898.40   724.84        64.       -16.    -0.006   146.38   1.451s
Bi-212   2909.20   727.55        18.        76.     0.028    30.98   1.542 
Eu-152   3109.76   777.69        27.        -6.    -0.002   260.84   1.494s
Bi-212   3148.16   787.28        20.         3.     0.001   441.13   1.498s
Tl-208   3443.23   861.05        26.        22.     0.008    77.48   1.554s
Pa-234   3522.36   880.83        23.         3.     0.001   406.49   1.568s
Ac-228   3644.05   911.25        25.       177.     0.066    17.78   1.094s
Pa-234   3782.28   945.80        39.        -8.    -0.003   244.68   1.615s
Ac-228   3875.39   969.07        34.        78.     0.029    29.71   1.630 
Eu-154   4021.22  1005.51        25.         1.     0.000  1137.12   1.655s
Eu-152   4444.41  1111.27        34.        -2.    -0.001  1096.91   1.725s
Bi-214   4481.08  1120.44        27.        51.     0.019    40.09   1.730 
Co-60    4691.19  1172.94        25.         4.     0.002   358.47   1.763s
Eu-154   5100.56  1275.22        15.         4.     0.001   321.42   1.823s
Co-60    5335.60  1333.94        22.        -2.    -0.001   650.26   1.855s
Eu-152   5631.87  1407.95        18.        -2.    -0.001   788.88   1.896s
K-40     5843.45  1460.80        34.       494.     0.183     9.35   1.869 
Bi-214   7059.78  1764.56         4.        51.     0.019    31.79   1.565s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0900E+00                                      5.12E+12             
911.20 1.119E+00  (P 7.387E-02 8.89E+00 2.62E+01 G  
968.96 8.468E-01 - P 1.487E-01 1.49E+01 1.59E+01 G  
338.32 1.023E+00  (P 1.421E-01 1.30E+01 1.14E+01 G  

Energy duplication    
93.35 1.023E+00   P 5.147E-01 3.26E+01 4.10E+00 XA 

Am-241   I   8.1249E-02                                      1.58E+05             
59.54 8.125E-02 ?(  1.758E-01 1.34E+02 3.59E+01 G  

Bi-212   N   1.6090E+00                                      5.12E+12             
727.33 1.609E+00  (  2.077E-01 1.55E+01 6.65E+00 G  
785.37 3.985E-01 &   1.397E+00 2.21E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.959E-01 1.00E+03 1.51E+00 G  

Bi-214   N   6.8035E-01                                      5.84E+05             
609.31 6.867E-01 @(P 4.981E-02 8.37E+00 4.55E+01 G  

1120.29 6.609E-01 ?(  1.565E-01 2.00E+01 1.49E+01 G  
1764.49 9.126E-01 +   8.815E-02 1.59E+01 1.53E+01 G  

Co-60    T   1.8331E-03                                      1.93E+03             
1332.49-4.607E-03 &(  2.411E-02 3.25E+02 1.00E+02 G  
1173.23 8.282E-03 &(  2.352E-02 1.79E+02 9.98E+01 G  

Eu-154   I   1.6130E-02                                      3.14E+03             
873.18 4.548E-03 %(  1.756E-01 2.35E+03 1.22E+01 G  
123.07 1.599E-02 &(  4.827E-02 1.86E+02 4.04E+01 G  

1274.43 2.217E-02 ?(  5.550E-02 1.61E+02 3.49E+01 G  
723.30-1.162E-01 +   1.320E-01 7.32E+01 2.00E+01 G  

1004.72 1.253E-02 &(  1.159E-01 5.69E+02 1.79E+01 G  
996.25 1.045E-02 %   1.801E-01 1.05E+03 1.05E+01 G  

K-40     N   1.1021E+01                                      4.57E+11             
1460.82 1.102E+01  (P 3.045E-01 4.67E+00 1.06E+01 G  

Pa-234   N  -1.8142E-02                                      1.63E+12             
131.30-5.918E-02 ?(  1.118E-01 1.17E+02 1.82E+01 G  
569.50-3.670E-05 %   1.908E-01 3.16E+05 9.30E+00 G  
946.00-9.529E-02 +   1.834E-01 1.22E+02 1.35E+01 G  
880.52 5.298E-02 &(  1.711E-01 2.03E+02 1.05E+01 G  
883.24 0.000E+00 +   1.152E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   8.7904E-01                                      5.12E+12             
238.63 8.848E-01  (  4.748E-02 5.71E+00 4.36E+01 G  
300.09 7.997E-01 ?(  5.996E-01 4.88E+01 3.18E+00 G  

Pb-214   N   7.6700E-01                                      5.84E+05             
351.93 7.721E-01  (P 4.851E-02 7.19E+00 3.56E+01 G  
295.22 7.587E-01  (P 8.724E-02 1.09E+01 1.84E+01 G  
242.00 7.630E-01  (  2.632E-01 2.63E+01 7.27E+00 G  

Ra-226   N   1.0633E+00                                      5.84E+05             
186.21 1.063E+00  (  5.395E-01 3.33E+01 3.56E+00 G  

Th-234   N   1.9252E+00                                      1.63E+12             
63.30 1.925E+00  (  1.331E+00 4.47E+01 3.75E+00 G  
92.59 6.797E-02 -   7.164E-01 6.42E+02 4.34E+00 G  

Tl-208   N   3.6630E-01                                      5.12E+12             
583.19 3.664E-01  (P 2.117E-02 7.52E+00 8.50E+01 G  
277.37 3.654E-01 ?(P 2.731E-01 4.69E+01 6.60E+00 G  
860.53 2.869E-01 &   1.534E-01 3.87E+01 1.24E+01 G  

U-235    N   4.3912E-02                                      2.57E+11             
143.77-1.240E-01 ?(  1.871E-01 9.39E+01 1.09E+01 G  
205.32 1.421E-01 &(  3.325E-01 1.45E+02 5.02E+00 G  
163.36-1.020E-01 +   3.272E-01 1.98E+02 5.08E+00 G  
185.72 6.749E-02  (  3.253E-02 3.19E+01 5.70E+01 G  

Energy duplication    
93.35 6.704E-01 ?   4.636E-01 4.43E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       161.        14.     0.005   268.12   8.125E-02   
Th-234      62.96       156.        42.     0.016    89.45   1.925E+00   
Th-234      92.59       293.         4.     0.001  1283.49   6.797E-02   
U-235       93.35       220.        50.     0.019    88.59   6.704E-01   
Eu-154     122.46       179.        10.     0.004   371.78   1.599E-02   
U-235      143.95       216.       -23.    -0.008   187.88  -1.240E-01   
U-235      164.83       142.        -9.    -0.003   395.15  -1.020E-01   
U-235      185.97       167.        62.     0.023    63.75   6.749E-02   
Ra-226     185.94       178.        61.     0.023    66.68   1.063E+00   
U-235      205.99       126.        11.     0.004   290.23   1.421E-01   
Eu-154     724.84        64.       -16.    -0.006   146.38  -1.162E-01   
Eu-152     777.69        27.        -6.    -0.002   260.84  -6.827E-02   
Eu-154    1005.51        25.         1.     0.000  1137.12   1.253E-02   
Eu-152    1111.27        34.        -2.    -0.001  1096.91  -2.174E-02   
Co-60     1172.94        25.         4.     0.002   358.47   8.282E-03   
Eu-154    1275.22        15.         4.     0.001   321.42   2.217E-02   
Co-60     1333.94        22.        -2.    -0.001   650.26  -4.607E-03   
Eu-152    1407.95        18.        -2.    -0.001   788.88  -1.719E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0900E+00    1.0900E+00   1.7465E-01    1.9162E-01  7.387E-02
Am-241 #A    8.1240E-02    8.1249E-02   2.1785E-01    2.1793E-01  1.758E-01
Bi-212       1.6090E+00    1.6090E+00   4.9843E-01    5.0520E-01  2.077E-01
Bi-214       6.8032E-01    6.8035E-01   1.1697E-01    1.2090E-01  4.981E-02
Co-60  #A    1.8166E-03    1.8331E-03   6.5710E-03    6.5716E-03  2.411E-02
Cs-137 #A    0.0000E+00    0.0000E+00   2.2569E-02    2.2569E-02  2.986E-02
Eu-152 #A    0.0000E+00    0.0000E+00   3.2754E-02    3.2754E-02  7.431E-02
Eu-154 #A    1.6041E-02    1.6130E-02   5.1844E-02    5.1851E-02  1.756E-01
K-40         1.1021E+01    1.1021E+01   1.0724E+00    1.2065E+00  3.045E-01
Pa-234 #A   -1.8142E-02   -1.8142E-02   4.2497E-02    4.2736E-02  1.118E-01
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Pb-212       8.7904E-01    8.7904E-01   1.0031E-01    1.1878E-01  4.748E-02
Pb-214       7.6698E-01    7.6700E-01   1.1219E-01    1.1779E-01  4.851E-02
Ra-226 #     1.0632E+00    1.0633E+00   7.0895E-01    7.1155E-01  5.395E-01
Th-234 #     1.9252E+00    1.9252E+00   1.7220E+00    1.7316E+00  1.331E+00
Tl-208       3.6630E-01    3.6630E-01   5.6013E-02    6.0719E-02  2.117E-02
U-235  #A    4.3912E-02    4.3912E-02   2.7992E-02    2.8118E-02  1.871E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.0 to  2035.2 keV)     1.641E+01  pCi/g         
Total Decayed Activity (  911.0 to  2035.2 keV) 1.6412497E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-14                Received:        05/23/13                      
Lab ID:          245759-008                    Prepared:        05/24/13 14:47                
Matrix:          Soil                          Analyzed:        06/17/13 12:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.002430 U       0.1284         0.1056            0.9     
Bismuth-212                          0.5570           0.3711         0.2431                    
Bismuth-214                          0.4899           0.09731        0.04721                   
Cesium-137                           0.007999 U       0.02271        0.01780           0.07    
Cobalt-60                           -0.005512 U       0.02915        0.02333           0.03    
Europium-152                         0.03470 U        0.06088        0.04710           0.1     
Europium-154                         0.03411 U        0.03087        0.1219            0.2     
Lead-212                             0.4694           0.07143        0.03617                   
Lead-214                             0.5912           0.08307        0.04188                   
Potassium-40                        11.77             1.056          0.2609                    
Protactinium-234                     0 U              0.08502        0.09173                   
Radium-226 (By Bismuth-214)          0.4899           0.09731        0.04721           0.2     
Thallium-208                         0.1684           0.03806        0.01684                   
Thorium-232 (By Actinium-228)        0.6579           0.1368         0.06396           0.9     
Thorium-234                          0.4766 U         1.375          1.109                     
Uranium-235                          0.04852 U        0.03017        0.1641            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-008                   Client ID : 12-PE-E0819-14        

Seqnum : 1513242355007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130617_007                                Batch         : 198860                       Time      : 17-JUN-2013 12:06     

Cal    : 17-JUN-2013 07:26:13,09-JAN-2013 12:22:14     Caldate       : 17-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.38 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.002430         0.1056      0.9      .12837           .12837           -0.023        u        

Bismuth-212                         0.5570           0.2431               .37114           .37223           -0.039        u        

Bismuth-214                         0.4899           0.04721              .097313          .09983           -0.0036       u        

Cesium-137                          0.007999         0.01780     0.07     .022714          .022717          0.0045        u        

Cobalt-60                           -0.005512        0.02333     0.03     .029151          .029152          0             u        

Europium-152                        0.03470          0.04710     0.1      .060884          .060916          -0.0085       u        

Europium-154                        0.03411          0.1219      0.2      .030866          .030917          0.0067        u        

Lead-212                            0.4694           0.03617              .07143           .081296          0.012         u        

Lead-214                            0.5912           0.04188              .083068          .089349          0.0082        u        

Potassium-40                        11.77            0.2609               1.0562           1.2106           -0.50         u        

Protactinium-234                    0                0.09173              .085023          .085036          0.011         u        

Radium-226 (By Bismuth-214)         0.4899           0.04721     0.2      .097313          .09983           -0.0036       u        

Thallium-208                        0.1684           0.01684              .038058          .039579          -0.000099     u        

Thorium-232 (By Actinium-228)       0.6579           0.06396     0.9      .13681           .14487           -0.015        u        

Thorium-234                         0.4766           1.109                1.3752           1.376            0.25          u        

Uranium-235                         0.04852          0.1641      0.18     .030174          .030335          0.037         u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-14          
Sample Description: 245759-008, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130617_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:40           Live Time: 2700   sec

Acquisition Time: 6/17/2013 12:06:07        Real Time: 2703   sec
Analysis Time: 6/17/2013 12:51           Dead Time: 0.10   %

Analysis Quantity: 3.464E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.579E-01      1.368E-01      1.449E-01      6.396E-02
Am-241    #AB    2.430E-03      1.284E-01      1.284E-01      1.056E-01
Bi-212           5.570E-01      3.711E-01      3.722E-01      2.431E-01
Bi-214           4.899E-01      9.731E-02      9.983E-02      4.721E-02
Co-60     #AB   -5.512E-03      2.915E-02      2.915E-02      2.333E-02
Cs-137    #AB    7.999E-03      2.271E-02      2.272E-02      1.780E-02
Eu-152    #AB    3.470E-02      6.088E-02      6.092E-02      4.710E-02
Eu-154    #AB    3.411E-02      3.087E-02      3.092E-02      1.219E-01
K-40             1.177E+01      1.056E+00      1.211E+00      2.609E-01
Pa-234    #AB    0.000E+00      8.502E-02      8.504E-02      9.173E-02
Pb-212           4.694E-01      7.143E-02      8.130E-02      3.617E-02
Pb-214           5.912E-01      8.307E-02      8.935E-02      4.188E-02
Ra-226           9.236E-01      5.518E-01      5.553E-01      3.780E-01
Th-234    #AB    4.766E-01      1.375E+00      1.376E+00      1.109E+00
Tl-208           1.684E-01      3.806E-02      3.958E-02      1.684E-02
U-235     #AB    4.852E-02      3.017E-02      3.034E-02      1.641E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.623E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:51:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

Sample description                                             
245759-008, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617_007.An1

Acquisition information
Start time:                 6/17/2013 12:06:07
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4638E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4638E+02) = 

7.8027E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:51:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0793

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.35       12. 144.27   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.766E-01 Th234 
74.66       80.  23.49   0.86  2.827E-02
77.24      130.  14.56   0.86  3.020E-02
93.01       62.  29.75   0.82  3.990E-02    93.35   4.100  1.102E+00 Ac228 

93.35   5.760  7.847E-01 U235  
92.59   4.343  1.050E+00 Th234 
93.35   5.760  7.847E-01 U235  

93.05       47.  39.54   0.88  3.990E-02    93.35   4.100  8.318E-01 Ac228 
93.35   5.760  5.921E-01 U235  

123.49       10. 177.81   0.90  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.526E-02 Eu154 

163.16        4. 358.17   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  5.016E-02 U235  

186.02       55.  29.87   0.61  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.236E-01 Ra226 
185.72  57.000  5.755E-02 U235  

186.03       56.  31.10   0.96  4.819E-02   185.72  57.000  5.901E-02 U235  
186.21   3.555  9.469E-01 Ra226 

209.55       27.  48.16   0.31  4.601E-02
238.57      313.   7.44   1.03  4.318E-02   238.63  43.600  4.694E-01 Pb212 
241.89       79.  24.70   1.06  4.285E-02   242.00   7.268  7.293E-01 Pb214 
277.20       14.  93.44   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.15      161.  11.06   1.07  3.814E-02   295.22  18.414  6.405E-01 Pb214 
300.45       59.  23.49   0.75  3.774E-02   300.09   3.180  1.417E+00 Pb212 
338.30       82.  16.76   0.77  3.494E-02   338.32  11.400  5.965E-01 Ac228 
344.59       11.  87.74   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:51:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.75      245.   7.94   1.16  3.405E-02   351.93  35.600  5.657E-01 Pb214 
446.37       15.  35.13   0.66  2.900E-02
583.31      125.  10.87   1.00  2.416E-02   583.19  85.000  1.697E-01 Tl208 
609.38      185.   9.33   1.18  2.345E-02   609.31  45.490  5.014E-01 Bi214 
661.86        5. 141.97   1.39  2.217E-02   661.66  84.990    PBC<MDA Cs137 
720.55       12.  45.25   1.44  2.086E-02   723.30  20.050  8.477E-02 Eu154 

723.30  20.050  8.477E-02 Eu154 
727.40       26.  33.31   1.44  2.078E-02   727.33   6.650  5.470E-01 Bi212 
785.47        2. 399.53   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.34       24.  30.49   1.16  1.851E-02   860.53  12.400  3.047E-01 Tl208 
873.20        3. 189.97   1.56  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  4.079E-02 Eu154 
911.18      110.  12.32   1.93  1.779E-02   911.20  26.200  6.846E-01 Ac228 
969.16       41.  24.35   1.63  1.704E-02   968.96  15.900  4.389E-01 Ac228 

1120.22       59.  15.20   1.25  1.535E-02  1120.29  14.910  7.396E-01 Bi214 
1274.31        4. 155.92   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.448E-02 Eu154 
1460.77      559.   4.33   1.65  1.254E-02  1460.82  10.550  1.177E+01 K40   
1620.33        4. 120.39   2.07  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.17       26.  22.57   2.16  1.069E-02  1764.49  15.310  4.560E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.85    74.69       154.        65. 2.313E+03   61.42   0.642  -        
308.16    77.27       137.       108. 3.583E+03   37.39   0.602  -      s 
836.91   209.55        67.        27. 5.847E+02   96.31   0.308 AC-228  s 

1783.73   446.37         6.        15. 5.070E+02   70.26   0.660 RA-223  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.54    63.35       133.        12.     0.004   288.54   0.846s
Th-234    378.31    94.82        96.       -10.    -0.004   296.91   0.875 
Ac-228    372.44    93.35       118.        62.     0.023    59.50   0.819D
U-235     372.44    93.35       150.        47.     0.017    79.08   0.876D
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:51:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.37   121.60       197.       -14.    -0.005   297.93   0.903s
Eu-154    492.91   123.49       163.        10.     0.004   355.62   0.904s
U-235     651.48   163.16       121.         4.     0.002   716.34   0.943s
U-235     742.86   186.03       124.        56.     0.021    62.19   0.964s
Ra-226    742.83   186.02        92.        55.     0.020    59.74   0.608s
Pb-212    952.91   238.57       102.       306.     0.113    14.88   1.027 
Pb-214    966.18   241.89       119.        79.     0.029    49.41   1.065s
Tl-208   1107.32   277.20        98.        14.     0.005   186.89   1.049 
Pb-214   1179.11   295.15        53.       156.     0.058    22.12   1.074s
Pb-212   1200.31   300.45        48.        59.     0.022    46.99   0.752s
Ac-228   1351.62   338.30        45.        82.     0.030    33.51   0.769s
Eu-152   1376.78   344.59        41.        11.     0.004   175.48   1.111s
Pb-214   1405.38   351.75        57.       237.     0.088    15.89   1.156 
Pa-234   2274.13   568.98        52.        -9.    -0.003   243.27   1.309s
Tl-208   2331.44   583.31        26.       121.     0.045    21.74   1.001s
Bi-214   2435.72   609.38        56.       185.     0.069    18.66   1.176 
Cs-137   2645.62   661.86        25.         5.     0.002   283.95   1.386s
Eu-154   2880.42   720.55         9.        12.     0.005    90.50   1.437s
Bi-212   2907.82   727.40        25.        26.     0.010    66.63   1.440s
Eu-152   3104.62   776.58        32.        -8.    -0.003   207.13   1.482s
Bi-212   3140.18   785.47        26.         2.     0.001   799.06   1.487 
Tl-208   3439.74   860.34        11.        24.     0.009    60.98   1.161s
Eu-154   3491.20   873.20        16.         3.     0.001   379.95   1.556s
Pa-234   3525.09   881.66        23.        -1.     0.000  1367.95   1.564s
Ac-228   3643.19   911.18        20.       110.     0.041    24.63   1.928s
Ac-228   3875.24   969.16        30.        41.     0.015    48.70   1.630s
Eu-154   3983.91   996.31        32.        -4.    -0.001   460.10   1.650s
Eu-154   4017.41  1004.68        20.        -2.    -0.001   595.04   1.657s
Bi-214   4479.93  1120.22        11.        59.     0.022    30.39   1.253s
Co-60    4695.41  1174.05        24.        -1.     0.000  1523.10   1.779s
Eu-154   5096.85  1274.31        18.         4.     0.002   311.84   1.849s
Co-60    5326.49  1331.66        21.        -3.    -0.001   528.85   1.889s
K-40     5843.60  1460.77        26.       539.     0.200     8.65   1.647 
Bi-212   6482.80  1620.33         8.         4.     0.001   240.79   2.072s
Bi-214   7059.18  1764.17        12.        26.     0.010    45.14   2.155s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.5785E-01                                      5.12E+12             
911.20 6.846E-01  (  6.396E-02 1.23E+01 2.62E+01 G  
968.96 4.389E-01 -   1.353E-01 2.44E+01 1.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 12:51:17
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
338.32 5.965E-01  (  1.132E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 1.102E+00 +   4.464E-01 2.98E+01 4.10E+00 XA 

Am-241   I   2.4304E-03                                      1.58E+05             
59.54 2.430E-03 %(  1.056E-01 2.64E+03 3.59E+01 G  

Bi-212   N   5.5702E-01                                      5.12E+12             
727.33 5.470E-01 ?(  2.431E-01 3.33E+01 6.65E+00 G  
785.37 2.423E-01 -   1.568E+00 4.00E+02 1.11E+00 G  

1620.74 6.010E-01 ?(  1.072E+00 1.20E+02 1.51E+00 G  

Bi-214   N   4.8994E-01                                      5.84E+05             
609.31 5.014E-01  (P 4.721E-02 9.33E+00 4.55E+01 G  

1120.29 7.396E-01 + P 9.939E-02 1.52E+01 1.49E+01 G  
1764.49 4.560E-01 ?(P 1.440E-01 2.26E+01 1.53E+01 G  

Co-60    T  -5.5122E-03                                      1.93E+03             
1332.49-5.512E-03 ?(  2.333E-02 2.64E+02 1.00E+02 G  
1173.23-1.819E-03 &   2.260E-02 7.62E+02 9.98E+01 G  

Cs-137   I   7.9993E-03                                      1.10E+04             
661.66 7.999E-03 ?(  1.780E-02 1.42E+02 8.50E+01 G  

Eu-152   I   3.4695E-02                                      4.94E+03             
344.28 3.470E-02 ?(  4.710E-02 8.77E+01 2.66E+01 G  
121.78-2.857E-02 -   6.895E-02 1.49E+02 2.84E+01 G  
778.90-9.241E-02 +   1.484E-01 1.04E+02 1.30E+01 G  
964.08 0.000E+00 -   4.158E-01 1.00E+03 1.45E+01 G  

1112.08-1.921E-03 %   1.610E-01 5.10E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.510E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.4105E-02                                      3.14E+03             
873.18 4.079E-02 ?(  1.219E-01 1.90E+02 1.22E+01 G  
123.07 1.526E-02 &(  4.403E-02 1.78E+02 4.04E+01 G  

1274.43 2.448E-02 &(  5.964E-02 1.56E+02 3.49E+01 G  
723.30 8.477E-02 &(  4.894E-02 4.53E+01 2.00E+01 G  

1004.72-2.129E-02 +   1.016E-01 2.98E+02 1.79E+01 G  
996.25-5.878E-02 +   2.168E-01 2.30E+02 1.05E+01 G  

K-40     N   1.1770E+01                                      4.57E+11             
1460.82 1.177E+01  (P 2.609E-01 4.33E+00 1.06E+01 G  

Pb-212   N   4.6936E-01                                      5.12E+12             
238.63 4.694E-01  (P 3.617E-02 7.44E+00 4.36E+01 G  
300.09 1.417E+00 + P 3.893E-01 2.35E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_007.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.9120E-01                                      5.84E+05             
351.93 5.657E-01  (P 4.188E-02 7.94E+00 3.56E+01 G  
295.22 6.405E-01 *(P 7.007E-02 1.11E+01 1.84E+01 G  
242.00 7.293E-01 + P 2.362E-01 2.47E+01 7.27E+00 G  

Ra-226   N   9.2357E-01                                      5.84E+05             
186.21 9.236E-01  (  3.780E-01 2.99E+01 3.56E+00 G  

Th-234   N   4.7662E-01                                      1.63E+12             
63.30 4.766E-01 ?(  1.109E+00 1.44E+02 3.75E+00 G  
92.59-1.609E-01 -   3.841E-01 1.48E+02 4.34E+00 G  

Tl-208   N   1.6837E-01                                      5.12E+12             
583.19 1.697E-01  (P 1.684E-02 1.09E+01 8.50E+01 G  
277.37 1.506E-01  (P 2.552E-01 9.34E+01 6.60E+00 G  
860.53 3.047E-01 +   9.641E-02 3.05E+01 1.24E+01 G  

U-235    N   4.8516E-02                                      2.57E+11             
143.77-6.905E-03 %(  1.641E-01 1.44E+03 1.09E+01 G  
205.32 0.000E+00 +   3.365E-01 1.00E+03 5.02E+00 G  
163.36 5.016E-02 ?(  2.933E-01 3.58E+02 5.08E+00 G  
185.72 5.901E-02  (  2.730E-02 3.11E+01 5.70E+01 G  

Energy duplication    
93.35 5.921E-01     3.586E-01 3.95E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.35       133.        12.     0.004   288.54   4.766E-01   
Th-234      94.82        96.       -10.    -0.004   296.91  -1.609E-01   
U-235       93.35       150.        47.     0.017    79.08   5.921E-01   
Eu-152     121.60       197.       -14.    -0.005   297.93  -2.857E-02   
Eu-154     123.49       163.        10.     0.004   355.62   1.526E-02   
U-235      163.16       121.         4.     0.002   716.34   5.016E-02   
U-235      186.03       124.        56.     0.021    62.19   5.901E-02   
Eu-152     344.59        41.        11.     0.004   175.48   3.470E-02   
Pa-234     568.98        52.        -9.    -0.003   243.27  -1.100E-01   
Cs-137     661.86        25.         5.     0.002   283.95   7.999E-03   
Eu-154     720.55         9.        12.     0.005    90.50   8.477E-02   
Eu-152     776.58        32.        -8.    -0.003   207.13  -9.241E-02   
Eu-154     873.20        16.         3.     0.001   379.95   4.079E-02   
Pa-234     881.66        23.        -1.     0.000  1367.95  -1.653E-02   
Eu-154     996.31        32.        -4.    -0.001   460.10  -5.878E-02   
Eu-154    1004.68        20.        -2.    -0.001   595.04  -2.129E-02   
Co-60     1174.05        24.        -1.     0.000  1523.10  -1.819E-03   
Eu-154    1274.31        18.         4.     0.002   311.84   2.448E-02   
Co-60     1331.66        21.        -3.    -0.001   528.85  -5.512E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.5785E-01    6.5785E-01   1.3681E-01    1.4487E-01  6.396E-02
Am-241 #A    2.4302E-03    2.4304E-03   1.2837E-01    1.2837E-01  1.056E-01
Bi-212       5.5702E-01    5.5702E-01   3.7114E-01    3.7223E-01  2.431E-01
Bi-214       4.8992E-01    4.8994E-01   9.7313E-02    9.9830E-02  4.721E-02
Co-60  #A   -5.4627E-03   -5.5122E-03   2.9151E-02    2.9152E-02  2.333E-02
Cs-137 #A    7.9867E-03    7.9993E-03   2.2714E-02    2.2717E-02  1.780E-02
Eu-152 #A    3.4573E-02    3.4695E-02   6.0884E-02    6.0916E-02  4.710E-02
Eu-154 #A    3.3917E-02    3.4105E-02   3.0866E-02    3.0917E-02  1.219E-01
K-40         1.1770E+01    1.1770E+01   1.0562E+00    1.2106E+00  2.609E-01
Pa-234 #A    0.0000E+00    0.0000E+00   8.5023E-02    8.5036E-02  9.173E-02
Pb-212       4.6936E-01    4.6936E-01   7.1430E-02    8.1296E-02  3.617E-02
Pb-214       5.9118E-01    5.9120E-01   8.3068E-02    8.9349E-02  4.188E-02
Ra-226       9.2354E-01    9.2357E-01   5.5177E-01    5.5532E-01  3.780E-01
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Th-234 #A    4.7662E-01    4.7662E-01   1.3752E+00    1.3760E+00  1.109E+00
Tl-208       1.6837E-01    1.6837E-01   3.8058E-02    3.9579E-02  1.684E-02
U-235  #A    4.8516E-02    4.8516E-02   3.0174E-02    3.0335E-02  1.641E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.563E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.5627791E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

159 of 524



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-15                Received:        05/23/13                      
Lab ID:          245759-009                    Prepared:        05/24/13 14:54                
Matrix:          Soil                          Analyzed:        06/17/13 11:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05873 U        0.1795         0.1450            0.9     
Bismuth-212                          0.4190           0.5261         0.2901                    
Bismuth-214                          0.5361           0.09354        0.03893                   
Cesium-137                           0 U              0.01299        0.02301           0.07    
Cobalt-60                           -0.004898 U       0.02669        0.02133           0.03    
Europium-152                         0.03369 U        0.06207        0.05674           0.1     
Europium-154                         0.01873 U        0.07260        0.1439            0.2     
Lead-212                             0.5697           0.08104        0.04238                   
Lead-214                             0.6204           0.1004         0.04453                   
Potassium-40                        11.77             1.115          0.3250                    
Protactinium-234                     0.001921 U       0.09663        0.07950                   
Radium-226 (By Bismuth-214)          0.5361           0.09354        0.03893           0.2     
Thallium-208                         0.1870           0.04384        0.01948                   
Thorium-232 (By Actinium-228)        0.7720           0.1247         0.05480           0.9     
Thorium-234                          0.6488 U         1.463          1.175                     
Uranium-235                          0.07030 U        0.04096        0.1403            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-009                   Client ID : 12-PE-E0819-15        

Seqnum : 1513242355006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130617_006                                Batch         : 198860                       Time      : 17-JUN-2013 11:00     

Cal    : 17-JUN-2013 07:26:13,09-JAN-2013 12:22:14     Caldate       : 17-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.72 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.05873         0.1450      0.9      .17951           .17956           -0.023        u        

Bismuth-212                         0.4190           0.2901               .52613           .52656           -0.039        u        

Bismuth-214                         0.5361           0.03893              .093541          .096666          -0.0036       u        

Cesium-137                          0                0.02301     0.07     .012985          .012985          0.0045        u        

Cobalt-60                           -0.004898        0.02133     0.03     .026693          .026694          0             u        

Europium-152                        0.03369          0.05674     0.1      .062074          .062104          -0.0085       u        

Europium-154                        0.01873          0.1439      0.2      .072601          .072608          0.0067        u        

Lead-212                            0.5697           0.04238              .081043          .093743          0.012         u        

Lead-214                            0.6204           0.04453              .10039           .10617           0.0082        u        

Potassium-40                        11.77            0.3250               1.1145           1.2618           -0.50         u        

Protactinium-234                    0.001921         0.07950              .096633          .096635          0.011         u        

Radium-226 (By Bismuth-214)         0.5361           0.03893     0.2      .093541          .096666          -0.0036       u        

Thallium-208                        0.1870           0.01948              .043838          .045469          -0.000099     u        

Thorium-232 (By Actinium-228)       0.7720           0.05480     0.9      .12465           .13663           -0.015        u        

Thorium-234                         0.6488           1.175                1.4633           1.4646           0.25          u        

Uranium-235                         0.07030          0.1403      0.18     .040957          .041205          0.037         u        

u=use  

Page 1 of 1                                                                                                             1513242355006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-15          
Sample Description: 245759-009, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130617_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:38           Live Time: 2700   sec

Acquisition Time: 6/17/2013 11:00:18        Real Time: 2702   sec
Analysis Time: 6/17/2013 11:45           Dead Time: 0.09   %

Analysis Quantity: 3.477E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.720E-01      1.247E-01      1.366E-01      5.480E-02
Am-241    #AB   -5.873E-02      1.795E-01      1.796E-01      1.450E-01
Bi-212    #      4.190E-01      5.261E-01      5.266E-01      2.901E-01
Bi-214           5.361E-01      9.354E-02      9.667E-02      3.893E-02
Co-60     #AB   -4.898E-03      2.669E-02      2.669E-02      2.133E-02
Cs-137    #AB    0.000E+00      1.299E-02      1.299E-02      2.301E-02
Eu-152    #AB    3.369E-02      6.207E-02      6.210E-02      5.674E-02
Eu-154    #AB    1.873E-02      7.260E-02      7.261E-02      1.439E-01
K-40             1.177E+01      1.114E+00      1.262E+00      3.250E-01
Pa-234    #AB    1.921E-03      9.663E-02      9.663E-02      7.950E-02
Pb-212           5.697E-01      8.104E-02      9.374E-02      4.238E-02
Pb-214           6.204E-01      1.004E-01      1.062E-01      4.453E-02
Ra-226    #AB    4.008E-01      5.758E-01      5.765E-01      4.547E-01
Th-234    #AB    6.488E-01      1.463E+00      1.465E+00      1.175E+00
Tl-208           1.870E-01      4.384E-02      4.547E-02      1.948E-02
U-235     #AB    7.030E-02      4.096E-02      4.121E-02      1.403E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.605E+01

Analyst: Chris Fluty
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Sample description                                             
245759-009, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617_006.An1

Acquisition information
Start time:                 6/17/2013 11:00:18
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4772E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4772E+02) = 

7.7726E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0838

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.14       16. 112.77   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.83       76.  26.65   0.86  2.847E-02
77.27      122.  16.36   0.86  3.028E-02
84.42       40.  34.35   0.87  3.505E-02
87.12       87.  19.36   0.87  3.665E-02
92.59        4. 565.96   0.87  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.05       75.  26.14   1.60  3.990E-02    92.59   4.343  1.251E+00 Th234 

93.35   4.100  1.313E+00 Ac228 
93.35   5.760  9.345E-01 U235  

93.09       61.  31.34   0.88  3.990E-02    93.35   4.100  1.065E+00 Ac228 
93.35   5.760  7.581E-01 U235  

121.79       19.  93.09   0.90  4.845E-02   121.78  28.410    PBC<MDA Eu152 
143.54       21.  79.18   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
185.62       59.  29.13   0.96  4.819E-02   185.72  57.000  6.232E-02 U235  
186.65       24.  71.84   0.96  4.815E-02   186.21   3.555    PBC<MDA Ra226 
209.36       71.  22.07   0.52  4.602E-02
238.60      380.   6.98   0.95  4.318E-02   238.63  43.600  5.697E-01 Pb212 
241.63       64.  28.34   1.22  4.285E-02   242.00   7.268  5.952E-01 Pb214 
277.48       22.  60.79   1.05  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.21      131.  15.01   0.60  3.813E-02   295.22  18.414  5.150E-01 Pb214 
300.20       39.  33.51   0.67  3.774E-02   300.09   3.180  9.320E-01 Pb212 
338.11      102.  15.08   0.76  3.495E-02   338.32  11.400  7.402E-01 Ac228 
343.59        2. 455.26   1.11  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.81      271.   7.87   0.97  3.405E-02   351.93  35.600  6.255E-01 Pb214 
583.23      135.  11.31   1.20  2.416E-02   583.19  85.000  1.828E-01 Tl208 
609.48      211.   8.23   1.30  2.345E-02   609.31  45.490  5.361E-01 Bi214 
722.64        4. 193.85   1.44  2.086E-02   723.30  20.050    PBC<MDA Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.36       15.  62.78   1.44  2.078E-02   727.33   6.650  3.081E-01 Bi212 
785.31        3. 216.53   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.56        9.  95.81   1.55  1.851E-02   860.53  12.400    PBC<MDA Tl208 
911.41      124.  10.86   1.10  1.779E-02   911.20  26.200  7.628E-01 Ac228 
962.00        2. 410.55   1.63  1.710E-02   964.08  14.500    PBC<MDA Eu152 
969.09       76.  15.53   0.55  1.704E-02   968.96  15.900  8.098E-01 Ac228 
996.75        3. 222.05   1.65  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1111.13        2. 358.01   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1120.35       16.  44.98   1.74  1.535E-02  1120.29  14.910  1.984E-01 Bi214 
1273.25        2. 347.82   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1408.56        6.  92.12   1.94  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.79      561.   4.56   1.58  1.254E-02  1460.82  10.550  1.177E+01 K40   
1620.38        5.  82.68   2.07  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.05       21.  26.28   2.16  1.069E-02  1764.49  15.310  3.706E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.91    74.95       163.        66. 2.325E+03   61.03   0.791  -        
308.64    77.39       163.       112. 3.692E+03   38.82   0.901  -        
337.02    84.49        90.        37. 1.050E+03   81.74   0.482 TH-228  s 
347.81    87.19       109.        77. 2.095E+03   46.37   0.956  -        
836.14   209.36        77.        71. 1.549E+03   44.15   0.519 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.20    59.76       139.       -11.    -0.004   305.64   0.843s
Th-234    251.70    63.14       150.        16.     0.006   225.53   0.846s
Th-234    369.39    92.59       220.         4.     0.001  1131.92   0.875s
Ac-228    372.44    93.35       127.        75.     0.028    52.29   1.602D
U-235     372.44    93.35       150.        61.     0.022    62.69   0.876D
Eu-152    486.12   121.79       149.        19.     0.007   186.17   0.903s
Eu-154    493.55   123.65       182.       -20.    -0.007   200.27   0.904s
U-235     573.06   143.54       132.        21.     0.008   158.36   0.924s
U-235     741.25   185.62       120.        59.     0.022    58.26   0.964 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    745.35   186.65       135.        24.     0.009   143.67   0.964 
Pb-212    953.01   238.60       141.       373.     0.138    13.96   0.949 
Pb-214    965.14   241.63       118.        64.     0.024    56.69   1.223s
Tl-208   1108.45   277.48        94.        22.     0.008   121.58   1.049 
Pb-214   1179.33   295.21        92.       126.     0.047    30.01   0.600s
Pb-212   1199.30   300.20        54.        39.     0.014    67.03   0.673s
Ac-228   1350.86   338.11        49.       102.     0.038    30.16   0.758s
Eu-152   1372.78   343.59        60.         2.     0.001   910.53   1.111s
Pb-214   1405.63   351.81        65.       263.     0.098    15.73   0.965 
Tl-208   2331.10   583.23        36.       130.     0.048    22.62   1.202 
Bi-214   2436.12   609.48        38.       199.     0.074    16.46   1.302 
Eu-154   2888.77   722.64        30.         4.     0.002   387.70   1.437s
Bi-212   2907.67   727.36        36.        15.     0.005   125.56   1.440s
Bi-212   3139.51   785.31        23.         3.     0.001   433.06   1.487s
Tl-208   3440.64   860.56        32.         9.     0.003   191.63   1.546s
Eu-154   3490.49   873.02        23.        -1.     0.000  1729.92   1.556s
Pa-234   3536.01   884.39        11.        -1.     0.000  1521.63   1.562s
Ac-228   3644.10   911.41        14.       124.     0.046    21.73   1.098s
Eu-152   3846.57   962.00        29.         2.     0.001   821.10   1.626s
Ac-228   3874.95   969.09        17.        76.     0.028    31.06   0.555s
Eu-154   3985.66   996.75        23.         3.     0.001   444.10   1.650s
Eu-152   4443.52  1111.13        28.         2.     0.001   716.02   1.735s
Bi-214   4480.44  1120.35        29.        16.     0.006    89.96   1.741s
Eu-154   5092.61  1273.25        29.         2.     0.001   695.65   1.850s
Co-60    5336.15  1334.07        18.        -2.    -0.001   544.96   1.889s
Eu-152   5634.50  1408.56        14.         6.     0.002   184.25   1.938s
K-40     5843.69  1460.79        41.       541.     0.200     9.13   1.581 
Bi-212   6482.99  1620.38         7.         5.     0.002   165.35   2.072s
Bi-214   7058.68  1764.05        14.        21.     0.008    52.56   2.155s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.7196E-01                                      5.12E+12             
911.20 7.628E-01  (  5.480E-02 1.09E+01 2.62E+01 G  
968.96 8.098E-01  (  1.015E-01 1.55E+01 1.59E+01 G  
338.32 7.402E-01  (  1.174E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 1.313E+00 +   4.628E-01 2.61E+01 4.10E+00 XA 

Am-241   I  -5.8731E-02                                      1.58E+05             
59.54-5.873E-02 ?(  1.450E-01 1.53E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1904E-01                                      5.12E+12             
727.33 3.081E-01 ?(  2.901E-01 6.28E+01 6.65E+00 G  
785.37 4.294E-01 ?(  1.481E+00 2.17E+02 1.11E+00 G  

1620.74 8.998E-01 ?(  1.048E+00 8.27E+01 1.51E+00 G  

Bi-214   N   5.3614E-01                                      5.84E+05             
609.31 5.361E-01  (P 3.893E-02 8.23E+00 4.55E+01 G  

1120.29 1.984E-01 - P 1.587E-01 4.50E+01 1.49E+01 G  
1764.49 3.706E-01 - P 1.518E-01 2.63E+01 1.53E+01 G  

Co-60    T  -4.8983E-03                                      1.93E+03             
1332.49-4.898E-03 ?(  2.133E-02 2.72E+02 1.00E+02 G  
1173.23 1.097E-03 &   2.421E-02 1.35E+03 9.98E+01 G  

Eu-152   I   3.3690E-02                                      4.94E+03             
344.28 7.641E-03 ?(  5.674E-02 4.55E+02 2.66E+01 G  
121.78 4.021E-02 ?(  5.978E-02 9.31E+01 2.84E+01 G  
778.90-1.637E-03 &   1.253E-01 4.65E+03 1.30E+01 G  
964.08 2.207E-02 &(  1.469E-01 4.11E+02 1.45E+01 G  

1112.08 2.953E-02 ?(  1.710E-01 3.58E+02 1.34E+01 G  
1408.01 6.879E-02 ?(  9.432E-02 9.21E+01 2.09E+01 G  

Eu-154   I   1.8726E-02                                      3.14E+03             
873.18-1.018E-02 ?(  1.439E-01 8.65E+02 1.22E+01 G  
123.07-2.882E-02 +   4.631E-02 1.00E+02 4.04E+01 G  

1274.43 1.328E-02 &(  7.469E-02 3.48E+02 3.49E+01 G  
723.30 2.850E-02 &(  8.804E-02 1.94E+02 2.00E+01 G  

1004.72 2.229E-03 %   1.162E-01 3.17E+03 1.79E+01 G  
996.25 5.166E-02 ?(  1.828E-01 2.22E+02 1.05E+01 G  

K-40     N   1.1773E+01                                      4.57E+11             
1460.82 1.177E+01  (P 3.250E-01 4.56E+00 1.06E+01 G  

Pa-234   N   1.9213E-03                                      1.63E+12             
131.30 1.921E-03 %(  7.950E-02 2.51E+03 1.82E+01 G  
569.50 0.000E+00 -   2.102E-01 1.00E+03 9.30E+00 G  
946.00-4.827E-03 %   1.301E-01 1.64E+03 1.35E+01 G  
880.52-9.459E-03 +   1.169E-01 7.61E+02 1.05E+01 G  
883.24 0.000E+00 &   1.398E-01 1.00E+03 9.70E+00 G  

Pb-212   N   5.6971E-01                                      5.12E+12             
238.63 5.697E-01  (P 4.238E-02 6.98E+00 4.36E+01 G  
300.09 9.320E-01 + P 4.112E-01 3.35E+01 3.18E+00 G  

Pb-214   N   6.2040E-01                                      5.84E+05             
351.93 6.255E-01  (P 4.453E-02 7.87E+00 3.56E+01 G  
295.22 5.150E-01 - P 9.182E-02 1.50E+01 1.84E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
242.00 5.952E-01  (P 2.335E-01 2.83E+01 7.27E+00 G  

Ra-226   N   4.0079E-01                                      5.84E+05             
186.21 4.008E-01  (  4.547E-01 7.18E+01 3.56E+00 G  

Th-234   N   6.4881E-01                                      1.63E+12             
63.30 6.488E-01 ?(  1.175E+00 1.13E+02 3.75E+00 G  
92.59 6.241E-02 -   5.795E-01 5.66E+02 4.34E+00 G  

Tl-208   N   1.8699E-01                                      5.12E+12             
583.19 1.828E-01  (P 1.948E-02 1.13E+01 8.50E+01 G  
277.37 2.406E-01  (P 2.480E-01 6.08E+01 6.60E+00 G  
860.53 1.124E-01 -   1.664E-01 9.58E+01 1.24E+01 G  

U-235    N   7.0299E-02                                      2.57E+11             
143.77 1.119E-01 &(  1.403E-01 7.92E+01 1.09E+01 G  
205.32 0.000E+00 -   3.450E-01 1.00E+03 5.02E+00 G  
163.36-4.221E-04 %   3.083E-01 4.43E+04 5.08E+00 G  
185.72 6.232E-02  (  2.678E-02 2.91E+01 5.70E+01 G  

Energy duplication    
93.35 7.581E-01 *   3.570E-01 3.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76       139.       -11.    -0.004   305.64  -5.873E-02   
Th-234      63.14       150.        16.     0.006   225.53   6.488E-01   
Th-234      92.59       220.         4.     0.001  1131.92   6.241E-02   
U-235       93.35       150.        61.     0.022    62.69   7.581E-01   
Eu-152     121.79       149.        19.     0.007   186.17   4.021E-02   
Eu-154     123.65       182.       -20.    -0.007   200.27  -2.882E-02   
U-235      143.54       132.        21.     0.008   158.36   1.119E-01   
U-235      185.62       120.        59.     0.022    58.26   6.232E-02   
Ra-226     186.65       135.        24.     0.009   143.67   4.008E-01   
Eu-152     343.59        60.         2.     0.001   910.53   7.641E-03   
Eu-154     722.64        30.         4.     0.002   387.70   2.850E-02   
Bi-212     727.36        36.        15.     0.005   125.56   3.081E-01   
Bi-212     785.31        23.         3.     0.001   433.06   4.294E-01   
Eu-154     873.02        23.        -1.     0.000  1729.92  -1.018E-02   
Pa-234     884.39        11.        -1.     0.000  1521.63  -9.459E-03   
Eu-152     962.00        29.         2.     0.001   821.10   2.207E-02   
Eu-154     996.75        23.         3.     0.001   444.10   5.166E-02   
Eu-152    1111.13        28.         2.     0.001   716.02   2.953E-02   
Eu-154    1273.25        29.         2.     0.001   695.65   1.328E-02   
Co-60     1334.07        18.        -2.    -0.001   544.96  -4.898E-03   
Eu-152    1408.56        14.         6.     0.002   184.25   6.879E-02   
Bi-212    1620.38         7.         5.     0.002   165.35   8.998E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.7196E-01    7.7196E-01   1.2465E-01    1.3663E-01  5.480E-02
Am-241 #A   -5.8724E-02   -5.8731E-02   1.7951E-01    1.7956E-01  1.450E-01
Bi-212 #     4.1904E-01    4.1904E-01   5.2613E-01    5.2656E-01  2.901E-01
Bi-214       5.3613E-01    5.3614E-01   9.3541E-02    9.6666E-02  3.893E-02
Co-60  #A   -4.8544E-03   -4.8983E-03   2.6693E-02    2.6694E-02  2.133E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.2985E-02    1.2985E-02  2.301E-02
Eu-152 #A    3.3572E-02    3.3690E-02   6.2074E-02    6.2104E-02  5.674E-02
Eu-154 #A    1.8623E-02    1.8726E-02   7.2601E-02    7.2608E-02  1.439E-01
K-40         1.1773E+01    1.1773E+01   1.1145E+00    1.2618E+00  3.250E-01
Pa-234 #A    1.9213E-03    1.9213E-03   9.6633E-02    9.6635E-02  7.950E-02
Pb-212       5.6971E-01    5.6971E-01   8.1043E-02    9.3743E-02  4.238E-02
Pb-214       6.2039E-01    6.2040E-01   1.0039E-01    1.0617E-01  4.453E-02
Ra-226 #A    4.0078E-01    4.0079E-01   5.7583E-01    5.7647E-01  4.547E-01
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Th-234 #A    6.4881E-01    6.4881E-01   1.4633E+00    1.4646E+00  1.175E+00
Tl-208       1.8699E-01    1.8699E-01   4.3838E-02    4.5469E-02  1.948E-02
U-235  #A    7.0299E-02    7.0299E-02   4.0957E-02    4.1205E-02  1.403E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.446E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.4458201E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-16                Received:        05/23/13                      
Lab ID:          245759-010                    Prepared:        05/24/13 14:58                
Matrix:          Soil                          Analyzed:        06/18/13 12:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.07179 U        0.1970         0.1587            0.9    
Bismuth-212                          0.8768           0.4429         0.2880                   
Bismuth-214                          0.5665           0.1080         0.04242                  
Cesium-137                          -0.008807 U       0.02734        0.02169           0.07   
Cobalt-60                           -0.001259 U       0.009261       0.02338           0.03   
Europium-152                         0.01980 U        0.04794        0.05597           0.1    
Europium-154                         0.03757 U        0.1027         0.1523            0.2    
Lead-212                             0.7014           0.08498        0.03874                  
Lead-214                             0.5831           0.1005         0.04501                  
Potassium-40                        13.70             1.134          0.2528                   
Protactinium-234                     0.05151 U        0.06841        0.08453                  
Radium-226 (By Bismuth-214)          0.5665           0.1080         0.04242           0.2    
Thallium-208                         0.2349           0.04595        0.01827                  
Thorium-232 (By Actinium-228)        0.8615           0.1706         0.06777           0.9    
Thorium-234                          0.5845 U         0.7314         1.311                    
Uranium-235                          0.1054           0.1427         0.09714           0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-010                   Client ID : 12-PE-E0819-16        

Seqnum : 1523243801004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130618_004                                Batch         : 198860                       Time      : 18-JUN-2013 12:25     

Cal    : 18-JUN-2013 07:32:46,29-APR-2013 08:26:15     Caldate       : 18-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.69 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.07179          0.1587      0.9      .19695           .19702           -0.023        u        

Bismuth-212                         0.8768           0.2880               .44287           .44514           -0.039        u        

Bismuth-214                         0.5665           0.04242              .10796           .11092           -0.0036       u        

Cesium-137                          -0.008807        0.02169     0.07     .027342          .027345          0.0045        u        

Cobalt-60                           -0.001259        0.02338     0.03     .0092606         .0092608         0             u        

Europium-152                        0.01980          0.05597     0.1      .047937          .047946          -0.0085       u        

Europium-154                        0.03757          0.1523      0.2      .10267           .10269           0.0067        u        

Lead-212                            0.7014           0.03874              .084977          .098977          0.012         u        

Lead-214                            0.5831           0.04501              .10046           .1041            0.0082        u        

Potassium-40                        13.70            0.2528               1.1342           1.3263           -0.50         u        

Protactinium-234                    0.05151          0.08453              .068411          .069598          0.011         u        

Radium-226 (By Bismuth-214)         0.5665           0.04242     0.2      .10796           .11092           -0.0036       u        

Thallium-208                        0.2349           0.01827              .045947          .048343          -0.000099     u        

Thorium-232 (By Actinium-228)       0.8615           0.06777     0.9      .17064           .18167           -0.015        u        

Thorium-234                         0.5845           1.311                .73144           .73352           0.25          u        

Uranium-235                         0.1054           0.09714     0.18     .14267           .14282           0.037         u        

u=use  

Page 1 of 1                                                                                                             1523243801004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-16          
Sample Description: 245759-010, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130618_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:49           Live Time: 2700   sec

Acquisition Time: 6/18/2013 12:25:50        Real Time: 2706   sec
Analysis Time: 6/18/2013 13:11           Dead Time: 0.22   %

Analysis Quantity: 3.527E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.615E-01      1.706E-01      1.817E-01      6.777E-02
Am-241    #AB    7.179E-02      1.969E-01      1.970E-01      1.587E-01
Bi-212    #      8.768E-01      4.429E-01      4.451E-01      2.880E-01
Bi-214           5.665E-01      1.080E-01      1.109E-01      4.242E-02
Co-60     #AB   -1.259E-03      9.261E-03      9.261E-03      2.338E-02
Cs-137    #AB   -8.807E-03      2.734E-02      2.735E-02      2.169E-02
Eu-152    #AB    1.980E-02      4.794E-02      4.795E-02      5.597E-02
Eu-154    #AB    3.757E-02      1.027E-01      1.027E-01      1.523E-01
K-40             1.370E+01      1.134E+00      1.326E+00      2.528E-01
Pa-234    #AB    5.151E-02      6.841E-02      6.960E-02      8.453E-02
Pb-212           7.014E-01      8.498E-02      9.898E-02      3.874E-02
Pb-214           5.831E-01      1.005E-01      1.041E-01      4.501E-02
Ra-226     AB    3.262E-01      5.342E-01      5.345E-01      4.225E-01
Th-234     AB    5.845E-01      7.314E-01      7.335E-01      1.311E+00
Tl-208           2.349E-01      4.595E-02      4.834E-02      1.827E-02
U-235            1.054E-01      1.427E-01      1.428E-01      9.714E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.872E+01

Analyst: Andrew Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_004.An1               

Sample description                                             
245759-010, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130618_004.An1

Acquisition information
Start time:                 6/18/2013 12:25:50
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:46
Zero offset:          -0.113 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.855E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5269E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5269E+02) = 

7.6631E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0928

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.54       12. 137.16   0.85  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.35       15. 119.64   0.86  1.671E-02    63.30   3.750    PBC<MDA Th234 
72.83       29.  48.83   0.87  2.451E-02
74.83      130.  14.89   0.87  2.601E-02
77.10      170.  12.34   0.87  2.763E-02
87.27       71.  28.09   0.91  3.403E-02
92.53       28.  62.57   0.89  3.682E-02    92.59   4.343  5.010E-01 Th234 
93.29       41.  41.41   0.89  3.718E-02    93.35   4.100  7.564E-01 Ac228 
121.93       15. 121.05   0.91  4.597E-02   121.78  28.410    PBC<MDA Eu152 
141.55       12.  92.19   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
162.82       16.  99.08   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  
185.85       37.  46.06   0.97  4.662E-02   185.72  57.000  3.956E-02 U235  
186.34       19.  81.87   0.98  4.658E-02   186.21   3.555    PBC<MDA Ra226 
238.59      453.   6.06   0.83  4.203E-02   238.63  43.600  7.014E-01 Pb212 
241.75       88.  20.08   0.59  4.172E-02   242.00   7.268  8.200E-01 Pb214 
277.44       24.  55.56   1.06  3.864E-02   277.37   6.600  2.621E-01 Tl208 
295.32      196.  10.35   1.12  3.720E-02   295.22  18.414  8.004E-01 Pb214 
300.15       45.  29.34   1.08  3.683E-02   300.09   3.180  1.089E+00 Pb212 
338.38      103.  16.88   1.67  3.412E-02   338.32  11.400  7.514E-01 Ac228 
351.93      249.   8.43   1.11  3.324E-02   351.93  35.600  5.831E-01 Pb214 
568.57       15.  66.41   1.32  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.10      164.   9.53   1.33  2.357E-02   583.19  85.000  2.328E-01 Tl208 
609.20      203.   9.21   1.23  2.288E-02   609.31  45.490  5.358E-01 Bi214 
727.11       42.  25.26   1.45  2.025E-02   727.33   6.650  8.768E-01 Bi212 

727.33   6.650  8.768E-01 Bi212 
784.10        1. 683.29   1.50  1.921E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  1.568E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.71       10.  75.07   1.56  1.803E-02   860.53  12.400    PBC<MDA Tl208 
873.11        2. 335.86   1.57  1.784E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.811E-02 Eu154 
880.60        1. 616.64   1.58  1.774E-02   880.52  10.500    PBC<MDA Pa234 
911.20      145.   9.59   0.97  1.732E-02   911.20  26.200  9.094E-01 Ac228 
959.52        4. 123.38   1.64  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.22       68.  15.71   0.88  1.658E-02   968.96  15.900  7.320E-01 Ac228 
995.64        4. 158.84   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  7.021E-02 Eu154 
1008.79        3. 173.24   1.67  1.616E-02  1004.72  17.860    PBC<MDA Eu154 

1004.72  17.860  2.482E-02 Eu154 
1120.19       52.  24.73   1.03  1.494E-02  1120.29  14.910  6.602E-01 Bi214 
1173.06        1. 971.43   1.80  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1407.22        1. 713.51   1.96  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      641.   4.01   1.74  1.219E-02  1460.82  10.550  1.370E+01 K40   
1764.48       43.  17.38   0.57  1.039E-02  1764.49  15.310  7.651E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

291.42    72.89        95.        20. 8.352E+02  142.02   0.866  -      
299.44    74.89       151.       109. 4.188E+03   37.25   0.868  -       D
308.79    77.16       166.       138. 5.009E+03   32.40   0.829  -        
349.20    87.27       134.        71. 2.075E+03   56.17   0.910  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.38    59.54       134.        12.     0.005   274.33   0.853s
Th-234    253.61    63.35       154.        15.     0.006   239.29   0.857s
Th-234    370.47    92.59       142.        28.     0.010   125.13   0.885D
Ac-228    373.52    93.35       139.        41.     0.015    82.82   0.886D
Eu-152    487.75   121.93       168.        15.     0.006   242.11   0.914s
Eu-154    496.99   124.24       167.       -11.    -0.004   339.44   0.915s
U-235     566.16   141.55        59.        12.     0.005   184.39   0.935s
U-235     651.15   162.82       119.        16.     0.006   198.17   0.953s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     742.70   185.72       155.        37.     0.014    92.12   0.975D
Ra-226    744.66   186.21       112.        19.     0.007   163.74   0.975D
U-235     822.24   205.62       154.        -5.    -0.002   682.81   0.993s
Pb-212    954.04   238.59       115.       453.     0.168    12.12   0.833 
Pb-214    966.64   241.75        92.        88.     0.032    40.16   0.586s
Tl-208   1109.34   277.44        83.        24.     0.009   111.12   1.061s
Pb-214   1180.80   295.32        72.       193.     0.072    20.71   1.120 
Pb-212   1200.12   300.15        65.        45.     0.017    58.68   1.082 
Ac-228   1352.94   338.38        69.       103.     0.038    33.77   1.675s
Pb-214   1407.10   351.93        65.       243.     0.090    16.85   1.113 
Pa-234   2273.31   568.57        40.        15.     0.005   132.82   1.322s
Tl-208   2331.42   583.10        31.       164.     0.061    19.07   1.334 
Bi-214   2435.80   609.20        45.       196.     0.073    18.41   1.229 
Cs-137   2651.47   663.12        36.        -6.    -0.002   310.48   1.399s
Bi-212   2907.38   727.11        34.        42.     0.015    50.51   1.454s
Bi-212   3135.35   784.10        32.         1.     0.000  1366.59   1.501s
Tl-208   3441.78   860.71        25.        10.     0.004   150.14   1.561s
Eu-154   3491.41   873.11        25.         2.     0.001   671.71   1.571s
Pa-234   3521.34   880.60        22.         1.     0.000  1233.28   1.577s
Ac-228   3643.78   911.20        22.       145.     0.054    19.17   0.971s
Pa-234   3792.89   948.47        29.        -2.    -0.001   838.65   1.627s
Eu-152   3837.11   959.52         9.         4.     0.001   246.77   1.641s
Ac-228   3875.91   969.22        19.        68.     0.025    31.42   0.878s
Eu-154   3981.61   995.64        20.         4.     0.002   317.68   1.666s
Eu-154   4034.24  1008.79         8.         3.     0.001   346.47   1.672s
Eu-152   4454.38  1113.79        40.        -7.    -0.002   281.42   1.751s
Bi-214   4479.95  1120.19        31.        52.     0.019    49.46   1.032s
Co-60    4691.54  1173.06        24.         1.     0.000  1942.86   1.795s
Eu-154   5107.67  1277.03        24.        -2.    -0.001   695.07   1.866s
Co-60    5329.41  1332.43        21.        -2.    -0.001   735.63   1.906s
Eu-152   5628.79  1407.22        13.         1.     0.000  1427.01   1.956s
K-40     5843.28  1460.80        24.       621.     0.230     8.02   1.736 
Bi-214   7059.24  1764.48         3.        43.     0.016    34.77   0.570s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.6149E-01                                      5.12E+12             
911.20 9.094E-01  (P 6.777E-02 9.59E+00 2.62E+01 G  
968.96 7.320E-01 - P 1.093E-01 1.57E+01 1.59E+01 G  
338.32 7.514E-01  (P 1.413E-01 1.69E+01 1.14E+01 G  

Energy duplication    
93.35 7.564E-01   P 5.121E-01 4.14E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.1793E-02                                      1.58E+05             
59.54 7.179E-02 ?(  1.587E-01 1.37E+02 3.59E+01 G  

Bi-212   N   8.7680E-01                                      5.12E+12             
727.33 8.768E-01  (  2.880E-01 2.53E+01 6.65E+00 G  
785.37 1.568E-01 -   1.749E+00 6.83E+02 1.11E+00 G  

1620.74 4.626E-02 %   1.200E+00 1.59E+03 1.51E+00 G  

Bi-214   N   5.6654E-01                                      5.84E+05             
609.31 5.358E-01  (P 4.242E-02 9.21E+00 4.55E+01 G  

1120.29 6.602E-01  (  1.659E-01 2.47E+01 1.49E+01 G  
1764.49 7.651E-01 +   7.316E-02 1.74E+01 1.53E+01 G  

Co-60    T  -1.2589E-03                                      1.93E+03             
1332.49-3.939E-03 ?(  2.338E-02 3.68E+02 1.00E+02 G  
1173.23 1.425E-03 ?(  2.264E-02 9.71E+02 9.98E+01 G  

Cs-137   I  -8.8065E-03                                      1.10E+04             
661.66-8.807E-03 ?(  2.169E-02 1.55E+02 8.50E+01 G  

Eu-152   I   1.9800E-02                                      4.94E+03             
344.28 7.166E-04 &(  5.597E-02 4.75E+03 2.66E+01 G  
121.78 3.374E-02 ?(  6.579E-02 1.21E+02 2.84E+01 G  
778.90-3.291E-03 %   1.368E-01 2.53E+03 1.30E+01 G  
964.08 4.455E-02 ?(  8.231E-02 1.23E+02 1.45E+01 G  

1112.08-9.397E-02 +   2.094E-01 1.41E+02 1.34E+01 G  
1408.01 7.929E-03 ?(  9.195E-02 7.14E+02 2.09E+01 G  

Eu-154   I   3.7569E-02                                      3.14E+03             
873.18 2.811E-02 &(  1.523E-01 3.36E+02 1.22E+01 G  
123.07-1.674E-02 +   4.605E-02 1.70E+02 4.04E+01 G  

1274.43-1.236E-02 +   6.934E-02 3.48E+02 3.49E+01 G  
723.30 0.000E+00 -   2.208E-01 1.00E+03 2.00E+01 G  

1004.72 2.482E-02 ?(  6.598E-02 1.73E+02 1.79E+01 G  
996.25 7.021E-02 &(  1.749E-01 1.59E+02 1.05E+01 G  

K-40     N   1.3703E+01                                      4.57E+11             
1460.82 1.370E+01  (P 2.528E-01 4.01E+00 1.06E+01 G  

Pa-234   N   5.1505E-02                                      1.63E+12             
131.30 2.508E-03 %(  8.453E-02 2.05E+03 1.82E+01 G  
569.50 1.869E-01 ?(  1.881E-01 6.64E+01 9.30E+00 G  
946.00-2.294E-02 +   1.560E-01 4.19E+02 1.35E+01 G  
880.52 1.649E-02 ?(  1.655E-01 6.17E+02 1.05E+01 G  
883.24 0.000E+00 -   2.044E-01 1.00E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.0142E-01                                      5.12E+12             
238.63 7.014E-01  (  3.874E-02 6.06E+00 4.36E+01 G  
300.09 1.089E+00 +   4.534E-01 2.93E+01 3.18E+00 G  

Pb-214   N   5.8309E-01                                      5.84E+05             
351.93 5.831E-01  (P 4.501E-02 8.43E+00 3.56E+01 G  
295.22 8.004E-01 + P 8.178E-02 1.04E+01 1.84E+01 G  
242.00 8.200E-01 +   2.097E-01 2.01E+01 7.27E+00 G  

Ra-226   N   3.2624E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.262E-01 }(  4.225E-01 8.19E+01 3.56E+00 G  

Th-234   N   5.8452E-01                                      1.63E+12             
63.30 6.813E-01 ?(  1.311E+00 1.20E+02 3.75E+00 G  
92.59 5.010E-01  (  4.925E-01 6.26E+01 4.34E+00 G  

Tl-208   N   2.3492E-01                                      5.12E+12             
583.19 2.328E-01  (P 1.827E-02 9.53E+00 8.50E+01 G  
277.37 2.621E-01 ?(P 2.361E-01 5.56E+01 6.60E+00 G  
860.53 1.322E-01 -   1.490E-01 7.51E+01 1.24E+01 G  

U-235    N   1.0542E-01                                      2.57E+11             
143.77 6.721E-02 ?(  9.714E-02 9.22E+01 1.09E+01 G  
205.32-6.507E-02 -   3.630E-01 3.41E+02 5.02E+00 G  
163.36 1.877E-01 ?(  2.965E-01 9.91E+01 5.08E+00 G  
185.72 3.956E-02 }   3.097E-02 4.61E+01 5.70E+01 G  

Energy duplication    
93.35-4.448E-03 %   2.896E-01 3.96E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.54       134.        12.     0.005   274.33   7.179E-02   
Eu-152     121.93       168.        15.     0.006   242.11   3.374E-02   
Eu-154     124.24       167.       -11.    -0.004   339.44  -1.674E-02   
Pa-234     568.57        40.        15.     0.005   132.82   1.869E-01   
Cs-137     663.12        36.        -6.    -0.002   310.48  -8.807E-03   
Bi-212     727.11        34.        42.     0.015    50.51   8.768E-01   
Bi-212     784.10        32.         1.     0.000  1366.59   1.568E-01   
Eu-154     873.11        25.         2.     0.001   671.71   2.811E-02   
Pa-234     880.60        22.         1.     0.000  1233.28   1.649E-02   
Pa-234     948.47        29.        -2.    -0.001   838.65  -2.294E-02   
Eu-152     959.52         9.         4.     0.001   246.77   4.455E-02   
Eu-154     995.64        20.         4.     0.002   317.68   7.021E-02   
Eu-154    1008.79         8.         3.     0.001   346.47   2.482E-02   
Eu-152    1113.79        40.        -7.    -0.002   281.42  -9.397E-02   
Co-60     1173.06        24.         1.     0.000  1942.86   1.425E-03   
Eu-154    1277.03        24.        -2.    -0.001   695.07  -1.236E-02   
Co-60     1332.43        21.        -2.    -0.001   735.63  -3.939E-03   
Eu-152    1407.22        13.         1.     0.000  1427.01   7.929E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.6149E-01    8.6149E-01   1.7064E-01    1.8167E-01  6.777E-02
Am-241 #A    7.1785E-02    7.1793E-02   1.9695E-01    1.9702E-01  1.587E-01
Bi-212 #     8.7680E-01    8.7680E-01   4.4287E-01    4.4514E-01  2.880E-01
Bi-214       5.6653E-01    5.6654E-01   1.0796E-01    1.1092E-01  4.242E-02
Co-60  #A   -1.2471E-03   -1.2589E-03   9.2606E-03    9.2608E-03  2.338E-02
Cs-137 #A   -8.7921E-03   -8.8065E-03   2.7342E-02    2.7345E-02  2.169E-02
Eu-152 #A    1.9727E-02    1.9800E-02   4.7937E-02    4.7946E-02  5.597E-02
Eu-154 #A    3.7354E-02    3.7569E-02   1.0267E-01    1.0269E-01  1.523E-01
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K-40         1.3703E+01    1.3703E+01   1.1342E+00    1.3263E+00  2.528E-01
Pa-234 #A    5.1505E-02    5.1505E-02   6.8411E-02    6.9598E-02  8.453E-02
Pb-212       7.0142E-01    7.0142E-01   8.4977E-02    9.8977E-02  3.874E-02
Pb-214       5.8307E-01    5.8309E-01   1.0046E-01    1.0410E-01  4.501E-02
Ra-226  A    3.2623E-01    3.2624E-01   5.3419E-01    5.3452E-01  4.225E-01
Th-234  A    5.8452E-01    5.8452E-01   7.3144E-01    7.3352E-01  1.311E+00
Tl-208       2.3492E-01    2.3492E-01   4.5947E-02    4.8343E-02  1.827E-02
U-235   C    1.0542E-01    1.0542E-01   1.4267E-01    1.4282E-01  9.714E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.3 keV)     1.665E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.3 keV) 1.6650126E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-17                Received:        05/23/13                      
Lab ID:          245759-011                    Prepared:        05/24/13 14:59                
Matrix:          Soil                          Analyzed:        06/18/13 12:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.88 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:57                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.05232 U        0.1844        0.1493            0.9     
Bismuth-212                          0.7071           0.4481        0.2650                    
Bismuth-214                          0.6949           0.1158        0.04761                   
Cesium-137                           0.0002173 U      0.03009       0.02477           0.07    
Cobalt-60                            0.005967 U       0.01171       0.01991           0.03    
Europium-152                         0.02816 U        0.03848       0.06687           0.1     
Europium-154                         0.02245 U        0.05842       0.1397            0.2     
Lead-212                             0.7707           0.09332       0.04597                   
Lead-214                             0.8037           0.1103        0.04680                   
Potassium-40                         8.858            0.9622        0.2871                    
Protactinium-234                     0.08143 U        0.1329        0.1026                    
Radium-226 (By Bismuth-214)          0.6949           0.1158        0.04761           0.2     
Thallium-208                         0.2765           0.05272       0.02241                   
Thorium-232 (By Actinium-228)        1.020            0.1351        0.05420           0.9     
Thorium-234                          0.3037 U         0.2102        1.336                     
Uranium-235                          0.1005 U         0.04429       0.1570            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-011                   Client ID : 12-PE-E0819-17        

Seqnum : 1513243801004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130618_004                                Batch         : 198860                       Time      : 18-JUN-2013 12:24     

Cal    : 18-JUN-2013 07:32:10,09-JAN-2013 12:22:14     Caldate       : 18-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.88 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.05232         0.1493      0.9      .18437           .18441           -0.023        u        

Bismuth-212                         0.7071           0.2650               .44808           .44954           -0.039        u        

Bismuth-214                         0.6949           0.04761              .11577           .12              -0.0036       u        

Cesium-137                          0.0002173        0.02477     0.07     .030088          .030088          0.0045        u        

Cobalt-60                           0.005967         0.01991     0.03     .011708          .011711          0             u        

Europium-152                        0.02816          0.06687     0.1      .03848           .038514          -0.0085       u        

Europium-154                        0.02245          0.1397      0.2      .058421          .058433          0.0067        u        

Lead-212                            0.7707           0.04597              .09332           .11301           0.012         u        

Lead-214                            0.8037           0.04680              .11028           .119             0.0082        u        

Potassium-40                        8.858            0.2871               .96222           1.0602           -0.50         u        

Protactinium-234                    0.08143          0.1026               .13287           .1344            0.011         u        

Radium-226 (By Bismuth-214)         0.6949           0.04761     0.2      .11577           .12              -0.0036       u        

Thallium-208                        0.2765           0.02241              .052724          .055663          -0.000099     u        

Thorium-232 (By Actinium-228)       1.020            0.05420     0.9      .13514           .15402           -0.015        u        

Thorium-234                         0.3037           1.336                .21018           .21213           0.25          u        

Uranium-235                         0.1005           0.1570      0.18     .044285          .044754          0.037         u        

u=use  

Page 1 of 1                                                                                                             1513243801004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-17          
Sample Description: 245759-011, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130618_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:57           Live Time: 2700   sec

Acquisition Time: 6/18/2013 12:24:54        Real Time: 2703   sec
Analysis Time: 6/18/2013 13:10           Dead Time: 0.12   %

Analysis Quantity: 3.329E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.020E+00      1.351E-01      1.540E-01      5.420E-02
Am-241    #AB   -5.232E-02      1.844E-01      1.844E-01      1.493E-01
Bi-212    #      7.071E-01      4.481E-01      4.495E-01      2.650E-01
Bi-214           6.949E-01      1.158E-01      1.200E-01      4.761E-02
Co-60     #AB    5.967E-03      1.171E-02      1.171E-02      1.991E-02
Cs-137    #AB    2.173E-04      3.009E-02      3.009E-02      2.477E-02
Eu-152    #AB    2.816E-02      3.848E-02      3.851E-02      6.687E-02
Eu-154    #AB    2.245E-02      5.842E-02      5.843E-02      1.397E-01
K-40             8.858E+00      9.622E-01      1.060E+00      2.871E-01
Pa-234    #AB    8.143E-02      1.329E-01      1.344E-01      1.026E-01
Pb-212           7.707E-01      9.332E-02      1.130E-01      4.597E-02
Pb-214           8.037E-01      1.103E-01      1.190E-01      4.680E-02
Ra-226           1.622E+00      7.570E-01      7.649E-01      4.804E-01
Th-234    #AB    3.037E-01      2.102E-01      2.121E-01      1.336E+00
Tl-208           2.765E-01      5.272E-02      5.566E-02      2.241E-02
U-235     #AB    1.005E-01      4.429E-02      4.475E-02      1.570E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.529E+01

Analyst: Andrew Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 13:10:04
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130618_004.An1               

Sample description                                             
245759-011, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130618_004.An1

Acquisition information
Start time:                 6/18/2013 12:24:54
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:10
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.270E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.69keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3288E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3288E+02) = 

8.1192E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130618_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:57:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1044

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
37.00       20.  62.85   0.67  0.000E+00
75.06      149.  13.66   0.83  2.854E-02
77.44      226.   9.78   0.84  3.032E-02
93.23       87.  22.82   1.70  3.990E-02    92.59   4.343  1.526E+00 Th234 

93.35   5.760  1.140E+00 U235  
93.35   4.100  1.601E+00 Ac228 
93.35   5.760  1.140E+00 U235  

93.30       63.  32.93   0.85  3.990E-02    92.59   4.343  1.100E+00 Th234 
93.35   5.760  8.219E-01 U235  
93.35   4.100  1.155E+00 Ac228 

93.34       61.  34.60   0.85  3.953E-02    92.59   4.343  1.062E+00 Th234 
93.35   5.760  7.930E-01 U235  
93.35   4.100  1.114E+00 Ac228 

121.89        4. 436.60   0.89  4.845E-02   121.78  28.410    PBC<MDA Eu152 
123.17        8. 235.81   0.89  4.864E-02   123.07  40.400    PBC<MDA Eu154 
129.22       34.  46.78   0.65  4.937E-02
131.20       13. 146.96   0.90  4.955E-02   131.30  18.200    PBC<MDA Pa234 
143.96        9. 200.10   0.91  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.833E-02 U235  
163.70       20.  92.76   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.365E-01 U235  
186.14       92.  23.34   0.94  4.815E-02   185.72  57.000  1.010E-01 U235  

186.21   3.555  1.622E+00 Ra226 
185.72  57.000  1.010E-01 U235  

199.11       39.  43.40   0.57  4.700E-02
238.67      490.   5.97   0.89  4.317E-02   238.63  43.600  7.707E-01 Pb212 
241.70       92.  23.56   0.39  4.285E-02   242.00   7.268  8.854E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130618_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.62       36.  36.49   0.43  3.962E-02   277.37   6.600  4.184E-01 Tl208 
295.20      179.  10.37   0.75  3.813E-02   295.22  18.414  7.444E-01 Pb214 
299.95       52.  26.79   0.40  3.774E-02   300.09   3.180  1.299E+00 Pb212 
338.19      149.  11.69   1.13  3.494E-02   338.32  11.400  1.123E+00 Ac228 
351.90      337.   6.71   1.15  3.404E-02   351.93  35.600  8.177E-01 Pb214 
583.31      194.   9.30   1.23  2.416E-02   583.19  85.000  2.765E-01 Tl208 
609.41      256.   7.94   1.20  2.345E-02   609.31  45.490  6.892E-01 Bi214 
727.98       29.  31.69   1.48  2.078E-02   727.33   6.650  6.274E-01 Bi212 
786.09        9. 107.05   1.52  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.69       40.  17.59   0.78  1.851E-02   860.53  12.400  5.293E-01 Tl208 
872.98        2. 406.06   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 
884.18        9.  81.59   1.60  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.16      151.   9.31   1.15  1.779E-02   911.20  26.200  9.743E-01 Ac228 
968.95       92.  13.10   1.58  1.704E-02   968.96  15.900  1.020E+00 Ac228 

1006.34        3. 178.36   1.68  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1120.01       65.  17.50   1.04  1.535E-02  1120.29  14.910  8.510E-01 Bi214 
1173.01        7.  98.10   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  

1173.23  99.850  1.493E-02 Co60  
1274.05        5. 136.27   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.59        9.  68.33   1.90  1.291E-02  1408.01  20.850  9.899E-02 Eu152 
1460.47      410.   5.17   1.83  1.254E-02  1460.82  10.550  8.858E+00 K40   
1620.72        1. 708.42   1.98  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1763.87       39.  15.25   0.50  1.069E-02  1764.49  15.310  7.118E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

147.38    37.00        69.        20. 0.000E+00  125.70   0.665  -      s 
299.44    75.05       157.       125. 4.369E+03   34.21   0.926  -        
308.95    77.43       170.       183. 6.023E+03   25.86   0.645  -        
515.95   129.22       103.        33. 6.670E+02   93.91   0.646 AC-228  s 
795.29   199.11        99.        39. 8.298E+02   86.80   0.572  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.83    59.38       135.        -9.    -0.004   352.40   0.815s
Th-234    251.91    63.16       178.       -13.    -0.005   287.71   0.820s
Th-234    372.56    93.34       190.        61.     0.022    69.20   0.854s
U-235     372.58    93.35       183.        63.     0.023    65.86   0.855D
Ac-228    372.58    93.35       134.        87.     0.032    45.64   1.695D
Eu-152    486.64   121.89       186.         4.     0.002   873.20   0.887s
Eu-154    491.76   123.17       183.         8.     0.003   471.62   0.889s
Pa-234    523.84   131.20       174.        13.     0.005   293.92   0.898s
U-235     574.87   143.96       151.         9.     0.003   400.20   0.912s
U-235     653.77   163.70       160.        20.     0.007   185.52   0.934s
U-235     743.96   186.27       151.        90.     0.033    44.06   0.959 
Ra-226    743.43   186.14       138.        92.     0.034    46.68   0.942 
Pb-212    953.44   238.67       153.       482.     0.179    11.93   0.887 
Pb-214    965.55   241.70       148.        92.     0.034    47.13   0.391s
Tl-208   1109.14   277.62        60.        36.     0.013    72.97   0.429s
Pb-214   1179.41   295.20        66.       174.     0.064    20.75   0.753s
Pb-212   1198.42   299.95        61.        52.     0.019    53.58   0.403s
Ac-228   1351.30   338.19        59.       149.     0.055    23.39   1.125 
Eu-152   1376.75   344.55        76.        -8.    -0.003   304.39   1.128s
Pb-214   1406.13   351.90        66.       330.     0.122    13.42   1.147 
Tl-208   2331.56   583.31        43.       189.     0.070    18.60   1.226 
Bi-214   2435.93   609.41        53.       244.     0.091    15.89   1.201 
Bi-212   2910.27   727.98        27.        29.     0.011    63.37   1.478 
Eu-152   3118.80   780.10        33.        -1.    -0.001  1170.61   1.519s
Bi-212   3142.76   786.09        38.         9.     0.003   214.10   1.524s
Tl-208   3441.29   860.69         4.        40.     0.015    35.17   0.784s
Eu-154   3490.45   872.98        20.         2.     0.001   812.13   1.590s
Pa-234   3527.60   882.26        32.        -5.    -0.002   367.13   1.595s
Pa-234   3535.28   884.18        22.         9.     0.003   163.17   1.597s
Ac-228   3643.25   911.16        13.       151.     0.056    18.63   1.146s
Pa-234   3781.33   945.66        31.        -5.    -0.002   328.27   1.641s
Ac-228   3874.56   968.95        16.        92.     0.034    26.21   1.584 
Eu-154   3979.40   995.14        19.        -1.     0.000  1748.59   1.675s
Eu-154   4024.22  1006.34        14.         3.     0.001   356.73   1.681s
Bi-214   4479.25  1120.01        18.        65.     0.024    35.00   1.036s
Co-60    4691.42  1173.01        22.         7.     0.003   196.20   1.783s
Eu-154   5096.00  1274.05        19.         5.     0.002   272.55   1.837s
Co-60    5314.32  1328.56        14.        -1.     0.000   828.76   1.865s
Eu-152   5630.87  1407.59        14.         9.     0.003   136.67   1.900s
K-40     5842.65  1460.47        29.       390.     0.144    10.33   1.827 
Bi-212   6484.69  1620.72        12.         1.     0.000  1416.83   1.979s
Bi-214   7058.33  1763.87         4.        39.     0.014    30.50   0.499s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0197E+00                                      5.12E+12             
911.20 9.743E-01  (  5.420E-02 9.31E+00 2.62E+01 G  
968.96 1.020E+00  (  1.038E-01 1.31E+01 1.59E+01 G  
338.32 1.123E+00  (  1.354E-01 1.17E+01 1.14E+01 G  

Energy duplication    
93.35 1.601E+00 +   4.956E-01 2.28E+01 4.10E+00 XA 

Am-241   I  -5.2320E-02                                      1.58E+05             
59.54-5.232E-02 ?(  1.493E-01 1.76E+02 3.59E+01 G  

Bi-212   N   7.0707E-01                                      5.12E+12             
727.33 6.274E-01 ?(  2.650E-01 3.17E+01 6.65E+00 G  
785.37 1.185E+00 ?(  1.981E+00 1.07E+02 1.11E+00 G  

1620.74 1.236E-01 -   1.423E+00 7.08E+02 1.51E+00 G  

Bi-214   N   6.9485E-01                                      5.84E+05             
609.31 6.892E-01  (P 4.761E-02 7.94E+00 4.55E+01 G  

1120.29 8.510E-01 + P 1.306E-01 1.75E+01 1.49E+01 G  
1764.49 7.118E-01  (P 8.823E-02 1.52E+01 1.53E+01 G  

Co-60    T   5.9673E-03                                      1.93E+03             
1332.49-2.982E-03 ?(  1.991E-02 4.14E+02 1.00E+02 G  
1173.23 1.493E-02 ?(  2.234E-02 9.81E+01 9.98E+01 G  

Cs-137   I   2.1729E-04                                      1.10E+04             
661.66 2.173E-04 %(  2.477E-02 6.92E+03 8.50E+01 G  

Eu-152   I   2.8156E-02                                      4.94E+03             
344.28-2.739E-02 ?(  6.687E-02 1.52E+02 2.66E+01 G  
121.78 9.732E-03 &   6.959E-02 4.37E+02 2.84E+01 G  
778.90-1.644E-02 &   1.569E-01 5.85E+02 1.30E+01 G  
964.08-4.681E-03 %   1.617E-01 2.10E+03 1.45E+01 G  

1112.08-9.007E-04 %   1.863E-01 1.26E+04 1.34E+01 G  
1408.01 9.899E-02 ?(  9.699E-02 6.83E+01 2.09E+01 G  

Eu-154   I   2.2450E-02                                      3.14E+03             
873.18 2.129E-02 ?(  1.397E-01 4.06E+02 1.22E+01 G  
123.07 1.261E-02 ?(  4.845E-02 2.36E+02 4.04E+01 G  

1274.43 2.962E-02 &(  6.264E-02 1.36E+02 3.49E+01 G  
723.30 0.000E+00 -   6.739E-02 1.00E+03 2.00E+01 G  

1004.72 3.149E-02 ?(  8.769E-02 1.78E+02 1.79E+01 G  
996.25-1.232E-02 +   1.758E-01 8.74E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.8581E+00                                      4.57E+11             
1460.82 8.858E+00  (P 2.871E-01 5.17E+00 1.06E+01 G  

Pa-234   N   8.1425E-02                                      1.63E+12             
131.30 4.314E-02 &(  1.026E-01 1.47E+02 1.82E+01 G  
569.50 2.970E-03 %   1.643E-01 3.36E+03 9.30E+00 G  
946.00-6.455E-02 +   1.680E-01 1.64E+02 1.35E+01 G  
880.52-7.081E-02 +   2.070E-01 1.84E+02 1.05E+01 G  
883.24 1.533E-01 &(  1.880E-01 8.16E+01 9.70E+00 G  

Pb-212   N   7.7065E-01                                      5.12E+12             
238.63 7.707E-01  (P 4.597E-02 5.97E+00 4.36E+01 G  
300.09 1.299E+00 + P 4.565E-01 2.68E+01 3.18E+00 G  

Pb-214   N   8.0371E-01                                      5.84E+05             
351.93 8.177E-01  (P 4.680E-02 6.71E+00 3.56E+01 G  
295.22 7.444E-01  (P 8.118E-02 1.04E+01 1.84E+01 G  
242.00 8.854E-01  (P 2.740E-01 2.36E+01 7.27E+00 G  

Ra-226   N   1.6216E+00                                      5.84E+05             
186.21 1.622E+00  (  4.804E-01 2.33E+01 3.56E+00 G  

Th-234   N   3.0371E-01                                      1.63E+12             
63.30-5.740E-01 ?(  1.336E+00 1.44E+02 3.75E+00 G  
92.59 1.062E+00 &(  5.619E-01 3.46E+01 4.34E+00 G  

Tl-208   N   2.7649E-01                                      5.12E+12             
583.19 2.765E-01  (P 2.241E-02 9.30E+00 8.50E+01 G  
277.37 4.184E-01 + P 2.069E-01 3.65E+01 6.60E+00 G  
860.53 5.293E-01 +   5.792E-02 1.76E+01 1.24E+01 G  

U-235    N   1.0051E-01                                      2.57E+11             
143.77 4.833E-02 ?(  1.570E-01 2.00E+02 1.09E+01 G  
205.32 5.708E-03 &   3.089E-01 3.29E+03 5.02E+00 G  
163.36 2.365E-01 ?(  3.507E-01 9.28E+01 5.08E+00 G  
185.72 9.841E-02  (  3.136E-02 2.20E+01 5.70E+01 G  

Energy duplication    
93.35 8.219E-01 *   4.119E-01 3.29E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.38       135.        -9.    -0.004   352.40  -5.232E-02   
Th-234      63.16       178.       -13.    -0.005   287.71  -5.740E-01   
Th-234      93.34       190.        61.     0.022    69.20   1.062E+00   
U-235       93.35       183.        63.     0.023    65.86   8.219E-01   
Eu-152     121.89       186.         4.     0.002   873.20   9.732E-03   
Eu-154     123.17       183.         8.     0.003   471.62   1.261E-02   
Pa-234     131.20       174.        13.     0.005   293.92   4.314E-02   
U-235      143.96       151.         9.     0.003   400.20   4.833E-02   
U-235      163.70       160.        20.     0.007   185.52   2.365E-01   
U-235      186.27       151.        90.     0.033    44.06   9.841E-02   
Eu-152     344.55        76.        -8.    -0.003   304.39  -2.739E-02   
Eu-152     780.10        33.        -1.    -0.001  1170.61  -1.644E-02   
Eu-154     872.98        20.         2.     0.001   812.13   2.129E-02   
Pa-234     882.26        32.        -5.    -0.002   367.13  -7.081E-02   
Pa-234     884.18        22.         9.     0.003   163.17   1.533E-01   
Pa-234     945.66        31.        -5.    -0.002   328.27  -6.455E-02   
Eu-154     995.14        19.        -1.     0.000  1748.59  -1.232E-02   
Eu-154    1006.34        14.         3.     0.001   356.73   3.149E-02   
Co-60     1173.01        22.         7.     0.003   196.20   1.493E-02   
Eu-154    1274.05        19.         5.     0.002   272.55   2.962E-02   
Co-60     1328.56        14.        -1.     0.000   828.76  -2.982E-03   
Eu-152    1407.59        14.         9.     0.003   136.67   9.899E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0197E+00    1.0197E+00   1.3514E-01    1.5402E-01  5.420E-02
Am-241 #A   -5.2314E-02   -5.2320E-02   1.8437E-01    1.8441E-01  1.493E-01
Bi-212 #     7.0707E-01    7.0707E-01   4.4808E-01    4.4954E-01  2.650E-01
Bi-214       6.9483E-01    6.9485E-01   1.1577E-01    1.2000E-01  4.761E-02
Co-60  #A    5.9116E-03    5.9673E-03   1.1708E-02    1.1711E-02  1.991E-02
Cs-137 #A    2.1693E-04    2.1729E-04   3.0088E-02    3.0088E-02  2.477E-02
Eu-152 #A    2.8054E-02    2.8156E-02   3.8480E-02    3.8514E-02  6.687E-02
Eu-154 #A    2.2321E-02    2.2450E-02   5.8421E-02    5.8433E-02  1.397E-01
K-40         8.8581E+00    8.8581E+00   9.6222E-01    1.0602E+00  2.871E-01
Pa-234 #A    8.1425E-02    8.1425E-02   1.3287E-01    1.3440E-01  1.026E-01
Pb-212       7.7065E-01    7.7065E-01   9.3320E-02    1.1301E-01  4.597E-02
Pb-214       8.0368E-01    8.0371E-01   1.1028E-01    1.1900E-01  4.680E-02
Ra-226       1.6216E+00    1.6216E+00   7.5697E-01    7.6492E-01  4.804E-01
Th-234 #A    3.0371E-01    3.0371E-01   2.1018E-01    2.1213E-01  1.336E+00
Tl-208       2.7649E-01    2.7649E-01   5.2724E-02    5.5663E-02  2.241E-02
U-235  #A    1.0051E-01    1.0051E-01   4.4285E-02    4.4754E-02  1.570E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     1.475E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.7 keV) 1.4752220E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-18                Received:        05/23/13                      
Lab ID:          245759-012                    Prepared:        05/24/13 15:11                
Matrix:          Soil                          Analyzed:        06/18/13 08:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   336.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:42                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.04470 U        0.1562         0.1259            0.9    
Bismuth-212                          0.3748           0.3756         0.2704                   
Bismuth-214                          0.3985           0.08508        0.04051                  
Cesium-137                           0.0001268 U      0.02250        0.01852           0.07   
Cobalt-60                            0.008060 U       0.02004        0.01493           0.03   
Europium-152                         0.003043 U       0.008956       0.05299           0.1    
Europium-154                         0.02269 U        0.1535         0.1515            0.2    
Lead-212                             0.3871           0.06645        0.03286                  
Lead-214                             0.4498           0.08402        0.03824                  
Potassium-40                        16.59             1.247          0.2194                   
Protactinium-234                    -0.04559 U        0.1215         0.09806                  
Radium-226 (By Bismuth-214)          0.3985           0.08508        0.04051           0.2    
Thallium-208                         0.1631           0.04001        0.01757                  
Thorium-232 (By Actinium-228)        0.4150           0.1035         0.05909           0.9    
Thorium-234                          1.251            1.309          1.005                    
Uranium-235                          0.05118 U        0.03423        0.1457            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245759-012                   Client ID : 12-PE-E0819-18        

Seqnum : 1533243817003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130618_003                                Batch         : 198860                       Time      : 18-JUN-2013 08:05     

Cal    : 18-JUN-2013 07:49:40,05-MAR-2013 18:53:13     Caldate       : 18-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 336.95 g                     Live Time : 2700 sec              

Dead Time : 0.33 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.04470          0.1259      0.9      .15621           .15624           -0.023        u        

Bismuth-212                         0.3748           0.2704               .37555           .37604           -0.039        u        

Bismuth-214                         0.3985           0.04051              .085076          .086941          -0.0036       u        

Cesium-137                          0.0001268        0.01852     0.07     .022499          .022499          0.0045        u        

Cobalt-60                           0.008060         0.01493     0.03     .020037          .02004           0             u        

Europium-152                        0.003043         0.05299     0.1      .0089555         .0089567         -0.0085       u        

Europium-154                        0.02269          0.1515      0.2      .15345           .15346           0.0067        u        

Lead-212                            0.3871           0.03286              .066454          .072114          0.012         u        

Lead-214                            0.4498           0.03824              .084019          .086613          0.0082        u        

Potassium-40                        16.59            0.2194               1.2474           1.4996           -0.50         u        

Protactinium-234                    -0.04559         0.09806              .12153           .12206           0.011         u        

Radium-226 (By Bismuth-214)         0.3985           0.04051     0.2      .085076          .086941          -0.0036       u        

Thallium-208                        0.1631           0.01757              .040007          .041346          -0.000099     u        

Thorium-232 (By Actinium-228)       0.4150           0.05909     0.9      .10347           .10773           -0.015        u        

Thorium-234                         1.251            1.005                1.3085           1.3138           0.25          u        

Uranium-235                         0.05118          0.1457      0.18     .034228          .034369          0.037         u        

u=use  

Page 1 of 1                                                                                                             1533243817003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-18          
Sample Description: 245759-012, 198860 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130618_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:42           Live Time: 2700   sec

Acquisition Time: 6/18/2013 08:05:04        Real Time: 2709   sec
Analysis Time: 6/18/2013 08:50           Dead Time: 0.33   %

Analysis Quantity: 3.370E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.150E-01      1.035E-01      1.077E-01      5.909E-02
Am-241    #AB    4.470E-02      1.562E-01      1.562E-01      1.259E-01
Bi-212    #      3.748E-01      3.755E-01      3.760E-01      2.704E-01
Bi-214    #      3.985E-01      8.508E-02      8.694E-02      4.051E-02
Co-60     #AB    8.060E-03      2.004E-02      2.004E-02      1.493E-02
Cs-137    #AB    1.268E-04      2.250E-02      2.250E-02      1.852E-02
Eu-152    #AB    3.043E-03      8.956E-03      8.957E-03      5.299E-02
Eu-154    #AB    2.269E-02      1.535E-01      1.535E-01      1.515E-01
K-40             1.659E+01      1.247E+00      1.500E+00      2.194E-01
Pa-234    #AB   -4.559E-02      1.215E-01      1.221E-01      9.806E-02
Pb-212           3.871E-01      6.645E-02      7.211E-02      3.286E-02
Pb-214           4.498E-01      8.402E-02      8.661E-02      3.824E-02
Ra-226    #      7.794E-01      5.645E-01      5.662E-01      4.240E-01
Th-234    #      1.251E+00      1.308E+00      1.314E+00      1.005E+00
Tl-208           1.631E-01      4.001E-02      4.135E-02      1.757E-02
U-235     #AB    5.118E-02      3.423E-02      3.437E-02      1.457E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.094E+01

Analyst: Chris Fluty
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Sample description                                             
245759-012, 198860                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130618_003.An1

Acquisition information
Start time:                 6/18/2013 08:05:04
Live time:               2700
Real time:               2709
Dead time:                  0.33 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/18/2013 07:49:40
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.090E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3695E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3695E+02) = 

8.0211E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0460

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.67        8. 174.73   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.37       28.  52.29   0.82  1.777E-02    63.30   3.750  1.251E+00 Th234 

63.30   3.750  1.251E+00 Th234 
74.72       80.  21.58   0.83  2.750E-02
77.07      102.  15.96   0.83  2.928E-02
87.23       54.  26.84   0.53  3.604E-02
92.79       24.  74.45   0.85  3.899E-02    92.59   4.343    PBC<MDA Th234 

92.59   4.343  4.186E-01 Th234 
93.35   5.760  3.125E-01 U235  

93.57       29.  59.59   0.85  3.937E-02    93.35   5.760  3.833E-01 U235  
93.35   4.100    PBC<MDA Ac228 

93.57       26.  59.59   0.85  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100    PBC<MDA Ac228 

186.15       45.  34.46   0.42  4.851E-02   185.72  57.000  4.852E-02 U235  
186.21   3.555  7.787E-01 Ra226 

204.68       19.  67.27   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.367E-01 U235  

238.67      247.   8.58   1.00  4.347E-02   238.63  43.600  3.871E-01 Pb212 
241.89       62.  25.24   1.36  4.315E-02   242.00   7.268  5.883E-01 Pb214 
277.71       15.  70.25   1.03  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.13      114.  15.25   0.88  3.830E-02   295.22  18.414  4.620E-01 Pb214 
299.93       34.  37.96   0.81  3.789E-02   300.09   3.180  8.481E-01 Pb212 
338.31       66.  20.68   0.65  3.500E-02   338.32  11.400  4.798E-01 Ac228 
351.84      188.   9.51   1.21  3.408E-02   351.93  35.600  4.435E-01 Pb214 
583.27      111.  11.77   1.26  2.394E-02   583.19  85.000  1.625E-01 Tl208 
609.20      157.  10.02   1.12  2.322E-02   609.31  45.490  4.157E-01 Bi214 
727.22       17.  50.10   1.45  2.051E-02   727.33   6.650  3.738E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.47        3. 268.25   1.50  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.92       10.  71.46   1.56  1.823E-02   860.53  12.400    PBC<MDA Tl208 
864.65        8.  44.15   0.27  1.816E-02
873.29        2. 338.10   1.58  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.780E-02 Eu154 
911.18       60.  14.90   1.24  1.750E-02   911.20  26.200  3.866E-01 Ac228 
969.14       37.  25.18   1.66  1.675E-02   968.96  15.900  4.152E-01 Ac228 
996.48        1. 765.69   1.68  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.678E-02 Eu154 
1121.14       57.  17.53   0.58  1.507E-02  1120.29  14.910  7.535E-01 Bi214 
1330.63        4. 124.30   1.95  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1408.74        2. 209.12   2.01  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      741.   3.67   1.75  1.229E-02  1460.82  10.550  1.659E+01 K40   
1764.63       19.  24.26   2.27  1.048E-02  1764.49  15.310  3.473E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    74.73       125.        61. 2.204E+03   59.40   0.702  -       M
308.49    77.07       114.        76. 2.596E+03   47.57   0.684  -       M
349.09    87.23        78.        54. 1.498E+03   53.67   0.530  -      sM

3457.56   864.65         3.         8. 4.569E+02   89.20   0.266  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    242.97    60.67        87.         8.     0.003   349.45   0.812s
Th-234    253.76    63.37        94.        28.     0.010   104.57   0.816s
Th-234    371.33    92.79       146.        24.     0.009   148.91   0.845s
U-235     373.57    93.35       137.        29.     0.011   119.18   0.846D
Ac-228    373.57    93.35       140.        26.     0.010   119.18   0.846D
Eu-152    489.13   122.26       120.       -10.    -0.004   326.70   0.875s
Eu-154    491.88   122.95       129.       -13.    -0.005   258.44   0.876s
Pa-234    525.38   131.33       164.       -14.    -0.005   266.58   0.884s
U-235     575.21   143.80       134.        -6.    -0.002   534.25   0.897s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     652.51   163.13       109.        -4.    -0.002   731.24   0.916s
U-235     744.89   186.25       103.        48.     0.018    66.87   0.938s
Ra-226    744.98   186.27       112.        45.     0.017    72.42   0.939s
U-235     818.59   204.68        70.        19.     0.007   134.55   0.958s
Pb-212    954.45   238.67        81.       247.     0.091    17.17   0.995 
Pb-214    967.30   241.89        77.        62.     0.023    50.48   1.356s
Tl-208   1110.50   277.71        68.        15.     0.006   140.50   1.028 
Pb-214   1180.16   295.13        65.       110.     0.041    30.51   0.879 
Pb-212   1199.33   299.93        49.        34.     0.013    75.91   0.810s
Ac-228   1352.78   338.31        46.        64.     0.024    41.36   0.653s
Eu-152   1377.84   344.58        49.        -5.    -0.002   414.16   1.093s
Pb-214   1406.88   351.84        45.       181.     0.067    19.02   1.211 
Pa-234   2278.51   569.84        42.        -4.    -0.002   458.14   1.304s
Tl-208   2332.22   583.27        27.       111.     0.041    23.54   1.255 
Bi-214   2435.90   609.20        38.       148.     0.055    20.05   1.125s
Bi-212   2907.91   727.22        28.        17.     0.006   100.21   1.447s
Eu-152   3110.41   777.85        27.        -3.    -0.001   479.00   1.493s
Bi-212   3140.87   785.47        26.         3.     0.001   536.51   1.499s
Tl-208   3442.67   860.92        20.        10.     0.004   142.93   1.564s
Eu-154   3492.13   873.29        23.         2.     0.001   676.21   1.575s
Ac-228   3643.69   911.18        15.        60.     0.022    29.81   1.237 
Eu-152   3852.90   963.47        38.        -1.     0.000  1381.95   1.653s
Ac-228   3875.56   969.14        29.        37.     0.014    50.36   1.657s
Eu-154   3984.95   996.48        27.         1.     0.000  1531.38   1.680s
Bi-214   4483.65  1121.14        14.        57.     0.021    35.06   0.583s
Co-60    4695.62  1174.12        34.        -5.    -0.002   322.87   1.826s
Co-60    5321.91  1330.63         8.         4.     0.001   248.59   1.953s
Eu-152   5634.53  1408.74        11.         2.     0.001   418.23   2.012s
K-40     5842.71  1460.76        17.       724.     0.268     7.35   1.753 
Bi-214   7059.07  1764.63         5.        19.     0.007    48.52   2.274s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1496E-01                                      5.12E+12             
911.20 3.866E-01  (P 5.909E-02 1.49E+01 2.62E+01 G  
968.96 4.152E-01 ?(P 1.409E-01 2.52E+01 1.59E+01 G  
338.32 4.798E-01  (P 1.171E-01 2.07E+01 1.14E+01 G  

Energy duplication    
93.35 4.844E-01   P 5.079E-01 5.96E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   4.4701E-02                                      1.58E+05             
59.54 4.470E-02 &(  1.259E-01 1.75E+02 3.59E+01 G  

Bi-212   N   3.7477E-01                                      5.12E+12             
727.33 3.738E-01 ?(  2.704E-01 5.01E+01 6.65E+00 G  
785.37 3.804E-01 &(  1.638E+00 2.68E+02 1.11E+00 G  

1620.74 0.000E+00 -   4.064E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9846E-01                                      5.84E+05             
609.31 4.157E-01 @(P 4.051E-02 1.00E+01 4.55E+01 G  

1120.29 7.535E-01 + P 1.152E-01 1.75E+01 1.49E+01 G  
1764.49 3.473E-01 ?(P 9.912E-02 2.43E+01 1.53E+01 G  

Co-60    T   8.0600E-03                                      1.93E+03             
1332.49 8.060E-03 &(  1.493E-02 1.24E+02 1.00E+02 G  
1173.23-1.095E-02 +   2.804E-02 1.61E+02 9.98E+01 G  

Cs-137   I   1.2683E-04                                      1.10E+04             
661.66 1.268E-04 %(  1.852E-02 8.87E+03 8.50E+01 G  

Eu-152   I   3.0430E-03                                      4.94E+03             
344.28-1.592E-02 ?(  5.299E-02 2.07E+02 2.66E+01 G  
121.78-2.097E-02 +   5.534E-02 1.63E+02 2.84E+01 G  
778.90-3.703E-02 +   1.420E-01 2.39E+02 1.30E+01 G  
964.08-1.557E-02 +   1.758E-01 6.91E+02 1.45E+01 G  

1112.08 0.000E+00 +   2.608E-01 1.00E+03 1.34E+01 G  
1408.01 2.722E-02 &(  8.922E-02 2.09E+02 2.09E+01 G  

Eu-154   I   2.2693E-02                                      3.14E+03             
873.18 2.780E-02 ?(  1.515E-01 3.38E+02 1.22E+01 G  
123.07-1.939E-02 +   4.029E-02 1.29E+02 4.04E+01 G  

1274.43 0.000E+00 &   8.869E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   2.087E-01 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 -   1.372E-01 1.00E+03 1.79E+01 G  
996.25 1.678E-02 &(  2.098E-01 7.66E+02 1.05E+01 G  

K-40     N   1.6591E+01                                      4.57E+11             
1460.82 1.659E+01  (P 2.194E-01 3.67E+00 1.06E+01 G  

Pa-234   N  -4.5589E-02                                      1.63E+12             
131.30-4.559E-02 ?(  9.806E-02 1.33E+02 1.82E+01 G  
569.50-5.353E-02 +   1.973E-01 2.29E+02 9.30E+00 G  
946.00 0.000E+00 +   2.164E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.317E-01 1.00E+03 1.05E+01 G  
883.24-7.009E-03 %   1.766E-01 1.54E+03 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   3.8710E-01                                      5.12E+12             
238.63 3.871E-01  (  3.286E-02 8.58E+00 4.36E+01 G  
300.09 8.481E-01 +   4.005E-01 3.80E+01 3.18E+00 G  

Pb-214   N   4.4983E-01                                      5.84E+05             
351.93 4.435E-01  (P 3.824E-02 9.51E+00 3.56E+01 G  
295.22 4.620E-01  (P 7.935E-02 1.53E+01 1.84E+01 G  
242.00 5.883E-01 + P 1.936E-01 2.52E+01 7.27E+00 G  

Ra-226   N   7.7942E-01                                      5.84E+05             
186.21 7.794E-01 ?(  4.240E-01 3.62E+01 3.56E+00 G  

Th-234   N   1.2512E+00                                      1.63E+12             
63.30 1.251E+00  (  1.005E+00 5.23E+01 3.75E+00 G  
92.59 4.186E-01 -   4.937E-01 7.45E+01 4.34E+00 G  

Tl-208   N   1.6310E-01                                      5.12E+12             
583.19 1.625E-01  (P 1.757E-02 1.18E+01 8.50E+01 G  
277.37 1.709E-01  (P 2.177E-01 7.03E+01 6.60E+00 G  
860.53 1.286E-01 -   1.354E-01 7.15E+01 1.24E+01 G  

U-235    N   5.1184E-02                                      2.57E+11             
143.77-3.349E-02 ?(  1.457E-01 2.67E+02 1.09E+01 G  
205.32 2.367E-01 ?(  2.464E-01 6.73E+01 5.02E+00 G  
163.36-4.760E-02 +   2.841E-01 3.66E+02 5.08E+00 G  
185.72 5.110E-02  (  2.537E-02 3.34E+01 5.70E+01 G  

Energy duplication    
93.35 3.833E-01 &   3.577E-01 5.96E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.67        87.         8.     0.003   349.45   4.470E-02   
Th-234      63.37        94.        28.     0.010   104.57   1.251E+00   
Th-234      92.79       146.        24.     0.009   148.91   4.186E-01   
U-235       93.35       137.        29.     0.011   119.18   3.833E-01   
Eu-152     122.26       120.       -10.    -0.004   326.70  -2.097E-02   
Eu-154     122.95       129.       -13.    -0.005   258.44  -1.939E-02   
Pa-234     131.33       164.       -14.    -0.005   266.58  -4.559E-02   
U-235      143.80       134.        -6.    -0.002   534.25  -3.349E-02   
U-235      163.13       109.        -4.    -0.002   731.24  -4.760E-02   
U-235      186.25       103.        48.     0.018    66.87   5.110E-02   
U-235      204.68        70.        19.     0.007   134.55   2.367E-01   
Eu-152     344.58        49.        -5.    -0.002   414.16  -1.592E-02   
Pa-234     569.84        42.        -4.    -0.002   458.14  -5.353E-02   
Eu-152     777.85        27.        -3.    -0.001   479.00  -3.703E-02   
Eu-154     873.29        23.         2.     0.001   676.21   2.780E-02   
Eu-152     963.47        38.        -1.     0.000  1381.95  -1.557E-02   
Eu-154     996.48        27.         1.     0.000  1531.38   1.678E-02   
Co-60     1174.12        34.        -5.    -0.002   322.87  -1.095E-02   
Co-60     1330.63         8.         4.     0.001   248.59   8.060E-03   
Eu-152    1408.74        11.         2.     0.001   418.23   2.722E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1496E-01    4.1496E-01   1.0347E-01    1.0773E-01  5.909E-02
Am-241 #A    4.4696E-02    4.4701E-02   1.5621E-01    1.5624E-01  1.259E-01
Bi-212 #     3.7477E-01    3.7477E-01   3.7555E-01    3.7604E-01  2.704E-01
Bi-214 #     3.9845E-01    3.9846E-01   8.5076E-02    8.6941E-02  4.051E-02
Co-60  #A    7.9852E-03    8.0600E-03   2.0037E-02    2.0040E-02  1.493E-02
Cs-137 #A    1.2662E-04    1.2683E-04   2.2499E-02    2.2499E-02  1.852E-02
Eu-152 #A    3.0320E-03    3.0430E-03   8.9555E-03    8.9567E-03  5.299E-02
Eu-154 #A    2.2564E-02    2.2693E-02   1.5345E-01    1.5346E-01  1.515E-01
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K-40         1.6591E+01    1.6591E+01   1.2474E+00    1.4996E+00  2.194E-01
Pa-234 #A   -4.5589E-02   -4.5589E-02   1.2153E-01    1.2206E-01  9.806E-02
Pb-212       3.8710E-01    3.8710E-01   6.6454E-02    7.2114E-02  3.286E-02
Pb-214       4.4981E-01    4.4983E-01   8.4019E-02    8.6613E-02  3.824E-02
Ra-226 #     7.7940E-01    7.7942E-01   5.6445E-01    5.6620E-01  4.240E-01
Th-234 #     1.2512E+00    1.2512E+00   1.3085E+00    1.3138E+00  1.005E+00
Tl-208       1.6310E-01    1.6310E-01   4.0007E-02    4.1346E-02  1.757E-02
U-235  #A    5.1184E-02    5.1184E-02   3.4228E-02    3.4369E-02  1.457E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     1.956E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.6 keV) 1.9558632E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-19                Received:        05/23/13                      
Lab ID:          245759-013                    Prepared:        05/24/13 15:16                
Matrix:          Soil                          Analyzed:        06/18/13 07:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:55                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05011 U        0.2197         0.1786            0.9     
Bismuth-212                          0.8713           0.3630         0.1524                    
Bismuth-214                          0.4144           0.08927        0.04132                   
Cesium-137                           0.005322 U       0.02526        0.02023           0.07    
Cobalt-60                            0.001184 U       0.01986        0.01613           0.03    
Europium-152                         0.04624          0.06160        0.03559           0.1     
Europium-154                         0.03523 U        0.03297        0.1638            0.2     
Lead-212                             0.5111           0.08367        0.04182                   
Lead-214                             0.4766           0.1019         0.04843                   
Potassium-40                         7.867            0.9326         0.2980                    
Protactinium-234                    -0.04045 U        0.1151         0.09271                   
Radium-226 (By Bismuth-214)          0.4144           0.08927        0.04132           0.2     
Thallium-208                         0.1752           0.03850        0.01563                   
Thorium-232 (By Actinium-228)        0.6189           0.1507         0.07259           0.9     
Thorium-234                          1.727            1.138          0.8071                    
Uranium-235                          0.06156 U        0.04159        0.1308            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-013                   Client ID : 12-PE-E0819-19        

Seqnum : 1523243801003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130618_003                                Batch         : 198860                       Time      : 18-JUN-2013 07:52     

Cal    : 18-JUN-2013 07:32:46,29-APR-2013 08:26:15     Caldate       : 18-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329.26 g                     Live Time : 2700 sec              

Dead Time : 0.15 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.05011         0.1786      0.9      .21966           .21969           -0.023        u        

Bismuth-212                         0.8713           0.1524               .36296           .36569           -0.039        u        

Bismuth-214                         0.4144           0.04132              .089266          .09119           -0.0036       u        

Cesium-137                          0.005322         0.02023     0.07     .02526           .025261          0.0045        u        

Cobalt-60                           0.001184         0.01613     0.03     .019857          .019857          0             u        

Europium-152                        0.04624          0.03559     0.1      .0616            .06164           -0.0085       u        

Europium-154                        0.03523          0.1638      0.2      .032966          .033017          0.0067        u        

Lead-212                            0.5111           0.04182              .083666          .091472          0.012         u        

Lead-214                            0.4766           0.04843              .10186           .10427           0.0082        u        

Potassium-40                        7.867            0.2980               .93259           1.0126           -0.50         u        

Protactinium-234                    -0.04045         0.09271              .11506           .1155            0.011         u        

Radium-226 (By Bismuth-214)         0.4144           0.04132     0.2      .089266          .09119           -0.0036       u        

Thallium-208                        0.1752           0.01563              .038504          .040103          -0.000099     u        

Thorium-232 (By Actinium-228)       0.6189           0.07259     0.9      .15065           .15716           -0.015        u        

Thorium-234                         1.727            0.8071               1.138            1.1497           0.25          u        

Uranium-235                         0.06156          0.1308      0.18     .041586          .041753          0.037         u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-19          
Sample Description: 245759-013, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130618_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:55           Live Time: 2700   sec

Acquisition Time: 6/18/2013 07:52:25        Real Time: 2704   sec
Analysis Time: 6/18/2013 08:37           Dead Time: 0.15   %

Analysis Quantity: 3.293E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.189E-01      1.506E-01      1.572E-01      7.259E-02
Am-241    #AB   -5.011E-02      2.197E-01      2.197E-01      1.786E-01
Bi-212           8.713E-01      3.630E-01      3.657E-01      1.524E-01
Bi-214           4.144E-01      8.927E-02      9.119E-02      4.132E-02
Co-60     #AB    1.184E-03      1.986E-02      1.986E-02      1.613E-02
Cs-137    #AB    5.322E-03      2.526E-02      2.526E-02      2.023E-02
Eu-152    #      4.624E-02      6.160E-02      6.164E-02      3.559E-02
Eu-154    #AB    3.523E-02      3.297E-02      3.302E-02      1.638E-01
K-40             7.867E+00      9.326E-01      1.013E+00      2.980E-01
Pa-234    #AB   -4.045E-02      1.151E-01      1.155E-01      9.271E-02
Pb-212           5.111E-01      8.367E-02      9.147E-02      4.182E-02
Pb-214           4.766E-01      1.019E-01      1.043E-01      4.843E-02
Ra-226           8.666E-01      5.673E-01      5.695E-01      3.821E-01
Th-234           1.727E+00      1.138E+00      1.150E+00      8.071E-01
Tl-208           1.752E-01      3.850E-02      4.010E-02      1.563E-02
U-235     #AB    6.156E-02      4.159E-02      4.175E-02      1.308E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.368E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 08:37:35
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

Sample description                                             
245759-013, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130618_003.An1

Acquisition information
Start time:                 6/18/2013 07:52:25
Live time:               2700
Real time:               2704
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:46
Zero offset:          -0.113 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.855E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2926E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2926E+02) = 

8.2084E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 08:37:35
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0887

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
61.72       36.  32.95   0.86  1.671E-02    63.30   3.750  1.727E+00 Th234 
74.79       73.  25.03   0.87  2.605E-02
77.04       73.  23.47   0.87  2.766E-02
87.25       28.  50.76   0.78  3.401E-02
92.54        8. 183.31   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.189E-01 U235  
93.09       64.  26.74   1.01  3.706E-02    93.35   5.760  9.085E-01 U235  

93.35   4.100  1.229E+00 Ac228 
122.67       29.  46.79   0.91  4.618E-02   123.07  40.400  4.692E-02 Eu154 
125.24       28.  41.34   0.61  4.650E-02
145.63        3. 479.48   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.668E-02 U235  
164.25       13. 113.17   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.593E-01 U235  
186.18       47.  32.73   0.66  4.658E-02   185.72  57.000  5.400E-02 U235  

186.21   3.555  8.666E-01 Ra226 
185.72  57.000  5.400E-02 U235  

205.32       11. 144.29   0.99  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.530E-01 U235  

238.60      308.   8.19   0.96  4.203E-02   238.63  43.600  5.111E-01 Pb212 
241.61       51.  33.45   0.42  4.172E-02   242.00   7.268  5.114E-01 Pb214 
277.67       10. 108.33   1.06  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.22      115.  13.96   0.89  3.721E-02   295.22  18.414  4.975E-01 Pb214 
301.70        2. 402.90   1.08  3.683E-02   300.09   3.180    PBC<MDA Pb212 
338.40       79.  19.70   0.65  3.411E-02   338.32  11.400  6.032E-01 Ac228 
342.98       11.  66.62   1.12  3.373E-02   344.28  26.590  3.648E-02 Eu152 
351.90      184.  10.37   1.32  3.324E-02   351.93  35.600  4.586E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 08:37:35
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.17      115.  10.60   1.70  2.357E-02   583.19  85.000  1.752E-01 Tl208 
609.22      151.  10.28   1.07  2.288E-02   609.31  45.490  4.212E-01 Bi214 
661.77        3. 237.31   1.40  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.74       39.  20.83   0.41  2.025E-02   727.33   6.650  8.713E-01 Bi212 
780.15        4. 177.41   1.50  1.932E-02   778.90  12.970    PBC<MDA Eu152 
786.57       19.  40.08   1.50  1.921E-02   785.37   1.110  2.738E+00 Bi212 
860.56       19.  40.70   0.66  1.803E-02
860.97        5. 150.08   1.56  1.803E-02   860.53  12.400    PBC<MDA Tl208 
910.79       98.  12.96   1.10  1.732E-02   911.20  26.200  6.257E-01 Ac228 
962.14        5. 144.99   1.64  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.25       31.  25.48   1.64  1.658E-02   968.96  15.900  3.549E-01 Ac228 
996.92        4. 141.25   1.67  1.626E-02   996.25  10.500    PBC<MDA Eu154 

1006.39        2. 281.95   1.67  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1119.83       16.  51.64   1.76  1.494E-02  1120.29  14.910  2.211E-01 Bi214 
1336.14        1. 838.93   1.91  1.311E-02  1332.49  99.983    PBC<MDA Co60  

1332.49  99.983  1.183E-03 Co60  
1460.84      333.   5.59   2.15  1.219E-02  1460.82  10.550  7.866E+00 K40   
1764.53       21.  28.15   2.17  1.039E-02  1764.49  15.310  3.945E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

300.00    74.95       141.        50. 1.927E+03   74.10   0.392  -      s 
308.97    77.20       134.        45. 1.612E+03   82.72   0.960  -      s 
349.12    87.25        87.        28. 8.232E+02  101.52   0.777  -      s 
500.96   125.24        52.        28. 6.081E+02   81.18   0.607  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.90    60.17       148.        -8.    -0.003   438.35   0.853s
Th-234    247.11    61.72        51.        36.     0.013    65.89   0.857s
Th-234    370.47    92.59       114.         8.     0.003   366.62   0.885D
U-235     373.52    93.35        92.        57.     0.021    54.39   0.886D
Ac-228    373.52    93.35        78.        48.     0.018    56.23   0.886D
Eu-154    490.70   122.67        75.        29.     0.011    93.57   0.915 
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 08:37:35
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    522.45   130.62       127.       -11.    -0.004   284.47   0.923s
U-235     582.48   145.63        94.         3.     0.001   958.96   0.935s
U-235     656.90   164.25        98.        13.     0.005   226.34   0.953s
U-235     744.97   186.29       101.        47.     0.017    67.56   0.975s
Ra-226    744.52   186.18        80.        47.     0.017    65.47   0.656s
U-235     821.06   205.32       129.        11.     0.004   288.58   0.993s
Pb-212    954.06   238.60       117.       308.     0.114    16.37   0.958 
Pb-214    966.12   241.61        96.        51.     0.019    66.90   0.416s
Tl-208   1110.27   277.67        71.        10.     0.004   216.66   1.061s
Pb-214   1180.41   295.22        57.       112.     0.042    27.93   0.887 
Pb-212   1206.31   301.70        35.         2.     0.001   805.79   1.082 
Ac-228   1353.02   338.40        50.        77.     0.029    39.40   0.652s
Eu-152   1371.34   342.98        20.        11.     0.004   133.23   1.122s
Pb-214   1407.01   351.90        65.       179.     0.066    20.74   1.321 
Pa-234   2280.39   570.34        34.        -1.     0.000  1438.78   1.321s
Tl-208   2331.71   583.17        20.       115.     0.043    21.20   1.701s
Bi-214   2435.89   609.22        37.       144.     0.053    20.56   1.073 
Cs-137   2646.03   661.77        27.         3.     0.001   474.61   1.399s
Eu-154   2895.21   724.07        50.       -12.    -0.005   170.62   1.451s
Bi-212   2905.91   726.74         8.        39.     0.014    41.66   0.405s
Eu-152   3119.54   780.15        20.         4.     0.001   354.83   1.496s
Bi-212   3145.22   786.57        20.        19.     0.007    80.16   1.501 
Tl-208   3442.83   860.97        21.         5.     0.002   300.16   1.561s
Eu-154   3492.24   873.32        25.        -1.     0.000  1355.71   1.571s
Pa-234   3514.64   878.92        25.        -2.    -0.001   704.05   1.577s
Ac-228   3642.13   910.79        22.        93.     0.035    25.93   1.105s
Eu-152   3847.58   962.14        25.         5.     0.002   289.97   1.641s
Ac-228   3876.00   969.25        23.        31.     0.011    50.95   1.645s
Eu-154   3986.74   996.92        16.         4.     0.002   282.49   1.666s
Eu-154   4024.62  1006.39        11.         2.     0.001   563.91   1.672s
Bi-214   4478.55  1119.83        27.        16.     0.006   103.27   1.757s
Co-60    4692.30  1173.25        22.        -2.    -0.001   777.32   1.795s
Eu-154   5102.84  1275.83        23.        -4.    -0.001   387.55   1.866s
Co-60    5344.24  1336.14         9.         1.     0.000  1677.86   1.906s
K-40     5843.44  1460.84        29.       333.     0.123    11.17   2.153 
Bi-214   7059.44  1764.53         7.        21.     0.008    56.30   2.174s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/18/2013 08:37:35
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1887E-01                                      5.12E+12             
911.20 6.257E-01  (P 7.259E-02 1.30E+01 2.62E+01 G  
968.96 3.549E-01 - P 1.285E-01 2.55E+01 1.59E+01 G  
338.32 6.032E-01  (P 1.286E-01 1.97E+01 1.14E+01 G  

Energy duplication    
93.35 9.597E-01 + P 4.100E-01 2.81E+01 4.10E+00 XA 

Am-241   I  -5.0111E-02                                      1.58E+05             
59.54-5.011E-02 ?(  1.786E-01 2.19E+02 3.59E+01 G  

Bi-212   N   8.7129E-01                                      5.12E+12             
727.33 8.713E-01 *(  1.524E-01 2.08E+01 6.65E+00 G  
785.37 2.738E+00 +   1.486E+00 4.01E+01 1.11E+00 G  

1620.74 0.000E+00 -   4.193E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.1444E-01                                      5.84E+05             
609.31 4.212E-01  (P 4.132E-02 1.03E+01 4.55E+01 G  

1120.29 2.211E-01 -   1.649E-01 5.16E+01 1.49E+01 G  
1764.49 3.945E-01 ?(  1.141E-01 2.81E+01 1.53E+01 G  

Co-60    T   1.1835E-03                                      1.93E+03             
1332.49 1.183E-03 ?(  1.613E-02 8.39E+02 1.00E+02 G  
1173.23-3.687E-03 &   2.315E-02 3.89E+02 9.98E+01 G  

Cs-137   I   5.3223E-03                                      1.10E+04             
661.66 5.322E-03 ?(  2.023E-02 2.37E+02 8.50E+01 G  

Eu-152   I   4.6235E-02                                      4.94E+03             
344.28 3.648E-02 ?(  3.559E-02 6.66E+01 2.66E+01 G  
121.78-1.330E-04 %   5.484E-02 2.50E+04 2.84E+01 G  
778.90 4.514E-02 ?(  1.262E-01 1.77E+02 1.30E+01 G  
964.08 6.510E-02 ?(  1.481E-01 1.45E+02 1.45E+01 G  

1112.08 1.836E-04 &   1.511E-01 5.00E+04 1.34E+01 G  
1408.01 8.777E-04 %   9.771E-02 6.77E+03 2.09E+01 G  

Eu-154   I   3.5231E-02                                      3.14E+03             
873.18-1.482E-02 ?(  1.638E-01 6.78E+02 1.22E+01 G  
123.07 4.692E-02  (  3.315E-02 4.68E+01 4.04E+01 G  

1274.43-2.340E-02 +   7.192E-02 1.94E+02 3.49E+01 G  
723.30-9.348E-02 +   1.239E-01 8.53E+01 2.00E+01 G  

1004.72 1.849E-02 ?(  8.272E-02 2.82E+02 1.79E+01 G  
996.25 7.676E-02 &(  1.679E-01 1.41E+02 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.8665E+00                                      4.57E+11             
1460.82 7.866E+00  (P 2.980E-01 5.59E+00 1.06E+01 G  

Pa-234   N  -4.0446E-02                                      1.63E+12             
131.30-4.045E-02 ?(  9.271E-02 1.42E+02 1.82E+01 G  
569.50-1.580E-02 +   1.856E-01 7.19E+02 9.30E+00 G  
946.00 0.000E+00 +   2.025E-01 1.00E+03 1.35E+01 G  
880.52-3.372E-02 +   1.917E-01 3.52E+02 1.05E+01 G  
883.24-3.859E-03 %   1.892E-01 2.98E+03 9.70E+00 G  

Pb-212   N   5.1106E-01                                      5.12E+12             
238.63 5.111E-01  (  4.182E-02 8.19E+00 4.36E+01 G  
300.09 5.489E-02 -   3.590E-01 4.03E+02 3.18E+00 G  

Pb-214   N   4.7655E-01                                      5.84E+05             
351.93 4.586E-01  (P 4.843E-02 1.04E+01 3.56E+01 G  
295.22 4.975E-01  (P 7.798E-02 1.40E+01 1.84E+01 G  
242.00 5.114E-01  (  2.289E-01 3.34E+01 7.27E+00 G  

Ra-226   N   8.6657E-01                                      5.84E+05             
186.21 8.666E-01  (  3.821E-01 3.27E+01 3.56E+00 G  

Th-234   N   1.7271E+00                                      1.63E+12             
63.30 1.727E+00 ?(  8.071E-01 3.29E+01 3.75E+00 G  
92.59 1.592E-01 -   4.723E-01 1.83E+02 4.34E+00 G  

Tl-208   N   1.7518E-01                                      5.12E+12             
583.19 1.752E-01  (P 1.563E-02 1.06E+01 8.50E+01 G  
277.37 1.217E-01 - P 2.342E-01 1.08E+02 6.60E+00 G  
860.53 6.192E-02 -   1.454E-01 1.50E+02 1.24E+01 G  

U-235    N   6.1558E-02                                      2.57E+11             
143.77 1.668E-02 &(  1.308E-01 4.79E+02 1.09E+01 G  
205.32 1.530E-01 &(  3.559E-01 1.44E+02 5.02E+00 G  
163.36 1.593E-01 &(  2.878E-01 1.13E+02 5.08E+00 G  
185.72 5.341E-02  (  2.679E-02 3.38E+01 5.70E+01 G  

Energy duplication    
93.35 8.092E-01 ?   3.167E-01 2.72E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.17       148.        -8.    -0.003   438.35  -5.011E-02   
U-235       93.35        92.        57.     0.021    54.39   8.092E-01   
Eu-154     122.67        75.        29.     0.011    93.57   4.692E-02   
Pa-234     130.62       127.       -11.    -0.004   284.47  -4.045E-02   
U-235      145.63        94.         3.     0.001   958.96   1.668E-02   
U-235      164.25        98.        13.     0.005   226.34   1.593E-01   
U-235      186.29       101.        47.     0.017    67.56   5.341E-02   
U-235      205.32       129.        11.     0.004   288.58   1.530E-01   
Eu-152     342.98        20.        11.     0.004   133.23   3.648E-02   
Pa-234     570.34        34.        -1.     0.000  1438.78  -1.580E-02   
Cs-137     661.77        27.         3.     0.001   474.61   5.322E-03   
Eu-154     724.07        50.       -12.    -0.005   170.62  -9.348E-02   
Eu-152     780.15        20.         4.     0.001   354.83   4.514E-02   
Eu-154     873.32        25.        -1.     0.000  1355.71  -1.482E-02   
Pa-234     878.92        25.        -2.    -0.001   704.05  -3.372E-02   
Eu-152     962.14        25.         5.     0.002   289.97   6.510E-02   
Eu-154     996.92        16.         4.     0.002   282.49   7.676E-02   
Eu-154    1006.39        11.         2.     0.001   563.91   1.849E-02   
Co-60     1173.25        22.        -2.    -0.001   777.32  -3.687E-03   
Eu-154    1275.83        23.        -4.    -0.001   387.55  -2.340E-02   
Co-60     1336.14         9.         1.     0.000  1677.86   1.183E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1887E-01    6.1887E-01   1.5065E-01    1.5716E-01  7.259E-02
Am-241 #A   -5.0106E-02   -5.0111E-02   2.1966E-01    2.1969E-01  1.786E-01
Bi-212       8.7129E-01    8.7129E-01   3.6296E-01    3.6569E-01  1.524E-01
Bi-214       4.1443E-01    4.1444E-01   8.9266E-02    9.1190E-02  4.132E-02
Co-60  #A    1.1725E-03    1.1835E-03   1.9857E-02    1.9857E-02  1.613E-02
Cs-137 #A    5.3136E-03    5.3223E-03   2.5260E-02    2.5261E-02  2.023E-02
Eu-152 #     4.6067E-02    4.6235E-02   6.1600E-02    6.1640E-02  3.559E-02
Eu-154 #A    3.5031E-02    3.5231E-02   3.2966E-02    3.3017E-02  1.638E-01
K-40         7.8665E+00    7.8665E+00   9.3259E-01    1.0126E+00  2.980E-01
Pa-234 #A   -4.0446E-02   -4.0446E-02   1.1506E-01    1.1550E-01  9.271E-02
Pb-212       5.1106E-01    5.1106E-01   8.3666E-02    9.1472E-02  4.182E-02
Pb-214       4.7653E-01    4.7655E-01   1.0186E-01    1.0427E-01  4.843E-02
Ra-226       8.6654E-01    8.6657E-01   5.6733E-01    5.6949E-01  3.821E-01
Th-234       1.7271E+00    1.7271E+00   1.1380E+00    1.1497E+00  8.071E-01
Tl-208       1.7518E-01    1.7518E-01   3.8504E-02    4.0103E-02  1.563E-02
U-235  #A    6.1558E-02    6.1558E-02   4.1586E-02    4.1753E-02  1.308E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  125.0 to  2035.3 keV)     1.180E+01  pCi/g         
Total Decayed Activity (  125.0 to  2035.3 keV) 1.1800432E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-20                Received:        05/23/13                      
Lab ID:          245759-014                    Prepared:        05/24/13 15:21                
Matrix:          Soil                          Analyzed:        06/18/13 07:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   329.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.05865 U        0.1797         0.1450            0.9     
Bismuth-212                          1.078            0.4367         0.2217                    
Bismuth-214                          0.6130           0.1200         0.05393                   
Cesium-137                           0.007295 U       0.02268        0.01780           0.07    
Cobalt-60                            0 U              0.01704        0.02516           0.03    
Europium-152                         0.02872 U        0.06189        0.05627           0.1     
Europium-154                         0.02036 U        0.06952        0.09272           0.2     
Lead-212                             0.8188           0.09284        0.04242                   
Lead-214                             0.7966           0.1059         0.04379                   
Potassium-40                        12.33             1.108          0.2649                    
Protactinium-234                    -0.07488 U        0.1425         0.1144                    
Radium-226 (By Bismuth-214)          0.6130           0.1200         0.05393           0.2     
Thallium-208                         0.3275           0.05190        0.01818                   
Thorium-232 (By Actinium-228)        0.9609           0.1646         0.06004           0.9     
Thorium-234                          0.3132 U         0.3040         1.079                     
Uranium-235                          0.06349 U        0.04625        0.1745            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-014                   Client ID : 12-PE-E0819-20        

Seqnum : 1513243801003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130618_003                                Batch         : 198860                       Time      : 18-JUN-2013 07:49     

Cal    : 18-JUN-2013 07:32:10,09-JAN-2013 12:22:14     Caldate       : 18-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 329.21 g                     Live Time : 2700 sec              

Dead Time : 0.32 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.05865          0.1450      0.9      .17973           .17978           -0.023        u        

Bismuth-212                         1.078            0.2217               .43665           .44013           -0.039        u        

Bismuth-214                         0.6130           0.05393              .11999           .12318           -0.0036       u        

Cesium-137                          0.007295         0.01780     0.07     .022677          .022679          0.0045        u        

Cobalt-60                           0                0.02516     0.03     .017041          .017041          0             u        

Europium-152                        0.02872          0.05627     0.1      .061894          .061916          -0.0085       u        

Europium-154                        0.02036          0.09272     0.2      .06952           .069528          0.0067        u        

Lead-212                            0.8188           0.04242              .092842          .11491           0.012         u        

Lead-214                            0.7966           0.04379              .10593           .11483           0.0082        u        

Potassium-40                        12.33            0.2649               1.1076           1.2693           -0.50         u        

Protactinium-234                    -0.07488         0.1144               .14252           .14373           0.011         u        

Radium-226 (By Bismuth-214)         0.6130           0.05393     0.2      .11999           .12318           -0.0036       u        

Thallium-208                        0.3275           0.01818              .051897          .056039          -0.000099     u        

Thorium-232 (By Actinium-228)       0.9609           0.06004     0.9      .16455           .17868           -0.015        u        

Thorium-234                         0.3132           1.079                .30403           .30548           0.25          u        

Uranium-235                         0.06349          0.1745      0.18     .046245          .046425          0.037         u        

u=use  

Page 1 of 1                                                                                                             1513243801003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-20          
Sample Description: 245759-014, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130618_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:52           Live Time: 2700   sec

Acquisition Time: 6/18/2013 07:49:31        Real Time: 2709   sec
Analysis Time: 6/18/2013 08:34           Dead Time: 0.32   %

Analysis Quantity: 3.292E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.609E-01      1.646E-01      1.787E-01      6.004E-02
Am-241    #AB    5.865E-02      1.797E-01      1.798E-01      1.450E-01
Bi-212           1.078E+00      4.367E-01      4.401E-01      2.217E-01
Bi-214           6.130E-01      1.200E-01      1.232E-01      5.393E-02
Co-60     #AB    0.000E+00      1.704E-02      1.704E-02      2.516E-02
Cs-137    #AB    7.295E-03      2.268E-02      2.268E-02      1.780E-02
Eu-152    #AB    2.872E-02      6.189E-02      6.192E-02      5.627E-02
Eu-154    #AB    2.036E-02      6.952E-02      6.953E-02      9.272E-02
K-40             1.233E+01      1.108E+00      1.269E+00      2.649E-01
Pa-234    #AB   -7.488E-02      1.425E-01      1.437E-01      1.144E-01
Pb-212           8.188E-01      9.284E-02      1.149E-01      4.242E-02
Pb-214           7.966E-01      1.059E-01      1.148E-01      4.379E-02
Ra-226    #      1.602E+00      6.863E-01      6.948E-01      4.318E-01
Th-234     AB    3.132E-01      3.040E-01      3.055E-01      1.079E+00
Tl-208           3.275E-01      5.190E-02      5.604E-02      1.818E-02
U-235     #AB    6.349E-02      4.625E-02      4.643E-02      1.745E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.902E+01

Analyst: Chris Fluty
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Sample description                                             
245759-014, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130618_003.An1

Acquisition information
Start time:                 6/18/2013 07:49:31
Live time:               2700
Real time:               2709
Dead time:                  0.32 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:10
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.270E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.69keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2921E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2921E+02) = 

8.2097E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1203

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.21       11. 153.22   0.82  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.91      125.  17.12   0.83  2.843E-02
77.23      180.  12.80   0.84  3.016E-02
87.26       66.  30.52   0.64  3.669E-02
92.51       37.  48.53   0.85  3.953E-02    92.59   4.343  6.635E-01 Th234 

93.35   5.760  4.956E-01 U235  
93.35   5.760  4.956E-01 U235  

92.81       44.  48.67   0.85  3.990E-02    92.59   4.343  7.709E-01 Th234 
93.35   5.760  5.758E-01 U235  

93.28       26.  77.89   0.85  3.990E-02    93.35   4.100    PBC<MDA Ac228 
162.96       25.  64.72   0.93  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.046E-01 U235  
185.92       52.  36.42   0.96  4.819E-02   185.72  57.000  5.728E-02 U235  

186.21   3.555  9.192E-01 Ra226 
185.72  57.000  5.728E-02 U235  

186.19       90.  21.41   1.50  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.602E+00 Ra226 

238.53      514.   5.59   1.01  4.319E-02   238.63  43.600  8.188E-01 Pb212 
241.73       75.  25.44   1.08  4.285E-02   242.00   7.268  7.361E-01 Pb214 
277.06       33.  36.20   1.06  3.962E-02   277.37   6.600  3.848E-01 Tl208 
295.15      185.  11.61   0.96  3.814E-02   295.22  18.414  7.795E-01 Pb214 
299.95       56.  27.59   0.98  3.774E-02   300.09   3.180  1.418E+00 Pb212 
338.27      139.  13.91   1.07  3.494E-02   338.32  11.400  1.064E+00 Ac228 
342.19        1. 732.58   1.13  3.454E-02   344.28  26.590    PBC<MDA Eu152 
351.78      333.   6.50   1.14  3.405E-02   351.93  35.600  8.178E-01 Pb214 
583.24      223.   7.75   1.39  2.416E-02   583.19  85.000  3.231E-01 Tl208 
609.34      227.   9.27   1.23  2.345E-02   609.31  45.490  6.130E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
658.82        5. 155.43   1.42  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.38       49.  20.26   1.08  2.078E-02   727.33   6.650  1.085E+00 Bi212 
778.85        6. 107.77   1.52  1.983E-02   778.90  12.970    PBC<MDA Eu152 
785.56        7. 125.85   1.52  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.99       33.  23.49   0.40  1.851E-02   860.53  12.400  4.318E-01 Tl208 
869.31        2. 267.50   1.59  1.832E-02   873.18  12.170    PBC<MDA Eu154 
911.20      140.   9.99   1.16  1.779E-02   911.20  26.200  9.160E-01 Ac228 
968.82       78.  15.16   0.93  1.704E-02   968.96  15.900  8.710E-01 Ac228 
996.62        4. 170.72   1.68  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.22       60.  15.12   0.41  1.535E-02  1120.29  14.910  7.994E-01 Bi214 
1277.16        1. 630.24   1.84  1.395E-02  1274.43  34.900    PBC<MDA Eu154 
1407.74        3. 224.04   1.90  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.60      557.   4.33   2.01  1.254E-02  1460.82  10.550  1.233E+01 K40   
1621.26        6.  73.01   1.98  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.24       22.  26.96   2.02  1.069E-02  1764.49  15.310  4.003E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.83    74.90       209.        82. 2.884E+03   55.67   0.737  -      s 
308.09    77.21       226.       150. 4.967E+03   34.56   0.714  -        
348.22    87.26       152.        66. 1.788E+03   61.04   0.638  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.14    59.21       125.        11.     0.004   306.43   0.815s
Th-234    244.47    61.30       114.        -2.    -0.001  1423.30   0.820s
Th-234    369.53    92.59       147.        37.     0.014    97.06   0.854D
U-235     372.58    93.35       203.        44.     0.016    97.34   0.855D
Ac-228    372.58    93.35       192.        26.     0.010   155.78   0.855D
Eu-154    491.63   123.14       185.        -2.    -0.001  1613.87   0.889s
Pa-234    524.23   131.29       212.       -22.    -0.008   190.32   0.898s
U-235     576.77   144.44       183.        -3.    -0.001  1321.51   0.912s
U-235     650.80   162.96       122.        25.     0.009   129.44   0.934s
U-235     742.57   185.92       152.        52.     0.019    72.83   0.959 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.67   186.19       109.        90.     0.033    42.83   1.502s
U-235     818.65   204.95       153.       -16.    -0.006   229.04   0.981s
Pb-212    952.89   238.53       127.       507.     0.188    11.18   1.009 
Pb-214    965.65   241.73       127.        75.     0.028    50.88   1.082s
Tl-208   1106.89   277.06        64.        33.     0.012    72.39   1.058s
Pb-214   1179.24   295.15        97.       180.     0.067    23.21   0.961s
Pb-212   1198.40   299.95        75.        56.     0.021    55.19   0.984 
Ac-228   1351.64   338.27        70.       139.     0.052    27.82   1.066s
Eu-152   1367.31   342.19        53.         1.     0.001  1465.17   1.128s
Pb-214   1405.64   351.78        56.       326.     0.121    13.00   1.141 
Pa-234   2276.49   569.55        41.        -2.    -0.001   991.12   1.344s
Tl-208   2331.28   583.24        28.       218.     0.081    15.51   1.388 
Bi-214   2435.64   609.34        66.       215.     0.080    18.54   1.234 
Cs-137   2633.60   658.82        22.         5.     0.002   310.86   1.424s
Eu-154   2898.96   725.15        79.       -19.    -0.007   137.86   1.475s
Bi-212   2907.87   727.38        19.        49.     0.018    40.53   1.076s
Eu-152   3113.81   778.85        21.         6.     0.002   215.53   1.519s
Bi-212   3140.66   785.56        36.         7.     0.003   251.70   1.524 
Tl-208   3442.47   860.99         8.        33.     0.012    46.98   0.400s
Eu-154   3475.78   869.31         8.         2.     0.001   535.00   1.590s
Ac-228   3643.43   911.20        16.       140.     0.052    19.97   1.161s
Ac-228   3873.82   968.77        37.        65.     0.024    36.23   1.657s
Eu-154   3985.30   996.62        20.         4.     0.001   341.44   1.675s
Eu-154   4017.37  1004.63        29.        -3.    -0.001   571.35   1.681s
Eu-152   4451.96  1113.19        28.        -2.    -0.001   746.98   1.748s
Bi-214   4480.10  1120.22        11.        60.     0.022    30.23   0.415s
Eu-154   5108.47  1277.16        15.         1.     0.000  1260.48   1.837s
Eu-152   5631.46  1407.74        16.         3.     0.001   448.08   1.899s
K-40     5843.18  1460.60        24.       537.     0.199     8.66   2.011 
Bi-212   6486.85  1621.26         8.         6.     0.002   146.02   1.979s
Bi-214   7059.82  1764.24        16.        22.     0.008    53.92   2.018s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.6094E-01                                      5.12E+12             
911.20 9.160E-01  (  6.004E-02 9.99E+00 2.62E+01 G  
968.96 7.300E-01 -   1.588E-01 1.81E+01 1.59E+01 G  
338.32 1.064E+00 *(  1.484E-01 1.39E+01 1.14E+01 G  

Energy duplication    
93.35 4.832E-01 -   6.001E-01 7.79E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   5.8653E-02                                      1.58E+05             
59.54 5.865E-02 ?(  1.450E-01 1.53E+02 3.59E+01 G  

Bi-212   N   1.0775E+00                                      5.12E+12             
727.33 1.085E+00  (  2.217E-01 2.03E+01 6.65E+00 G  
785.37 9.755E-01  (  1.929E+00 1.26E+02 1.11E+00 G  

1620.74 1.121E+00 &(  1.133E+00 7.30E+01 1.51E+00 G  

Bi-214   N   6.1303E-01                                      5.84E+05             
609.31 6.130E-01  (P 5.393E-02 9.27E+00 4.55E+01 G  

1120.29 7.994E-01 + P 1.018E-01 1.51E+01 1.49E+01 G  
1764.49 4.003E-01 - P 1.706E-01 2.70E+01 1.53E+01 G  

Cs-137   I   7.2948E-03                                      1.10E+04             
661.66 7.295E-03 ?(  1.780E-02 1.55E+02 8.50E+01 G  

Eu-152   I   2.8717E-02                                      4.94E+03             
344.28 4.693E-03 &(  5.627E-02 7.33E+02 2.66E+01 G  
121.78-1.378E-04 &   6.663E-02 2.93E+04 2.84E+01 G  
778.90 7.602E-02 *(  1.256E-01 1.08E+02 1.30E+01 G  
964.08 0.000E+00 -   5.938E-01 1.00E+03 1.45E+01 G  

1112.08-2.989E-02 +   1.806E-01 3.73E+02 1.34E+01 G  
1408.01 2.993E-02 ?(  1.062E-01 2.24E+02 2.09E+01 G  

Eu-154   I   2.0361E-02                                      3.14E+03             
873.18 2.202E-02 ?(  9.272E-02 2.68E+02 1.22E+01 G  
123.07-3.717E-03 &   4.926E-02 8.07E+02 4.04E+01 G  

1274.43 5.523E-03 ?(  5.652E-02 6.30E+02 3.49E+01 G  
723.30-1.409E-01 +   1.510E-01 6.89E+01 2.00E+01 G  

1004.72-2.808E-02 +   1.292E-01 2.86E+02 1.79E+01 G  
996.25 6.776E-02 &(  1.820E-01 1.71E+02 1.05E+01 G  

K-40     N   1.2334E+01                                      4.57E+11             
1460.82 1.233E+01  (P 2.649E-01 4.33E+00 1.06E+01 G  

Pa-234   N  -7.4883E-02                                      1.63E+12             
131.30-7.488E-02 ?(  1.144E-01 9.52E+01 1.82E+01 G  
569.50-2.472E-02 +   1.996E-01 4.96E+02 9.30E+00 G  
946.00 0.000E+00 +   1.473E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.062E-01 1.00E+03 1.05E+01 G  
883.24-7.049E-03 %   2.160E-01 1.87E+03 9.70E+00 G  

Pb-212   N   8.1882E-01                                      5.12E+12             
238.63 8.188E-01  (P 4.242E-02 5.59E+00 4.36E+01 G  
300.09 1.418E+00 + P 5.113E-01 2.76E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   7.9661E-01                                      5.84E+05             
351.93 8.178E-01  (P 4.379E-02 6.50E+00 3.56E+01 G  
295.22 7.795E-01 @(P 9.937E-02 1.16E+01 1.84E+01 G  
242.00 7.361E-01  (P 2.559E-01 2.54E+01 7.27E+00 G  

Ra-226   N   1.6024E+00                                      5.84E+05             
186.21 1.602E+00 *(  4.318E-01 2.14E+01 3.56E+00 G  

Th-234   N   3.1323E-01                                      1.63E+12             
63.30-9.245E-02 ?(  1.079E+00 7.12E+02 3.75E+00 G  
92.59 6.635E-01  (  4.996E-01 4.85E+01 4.34E+00 G  

Tl-208   N   3.2754E-01                                      5.12E+12             
583.19 3.231E-01  (P 1.818E-02 7.75E+00 8.50E+01 G  
277.37 3.848E-01 ?(P 2.170E-01 3.62E+01 6.60E+00 G  
860.53 4.318E-01 +   8.946E-02 2.35E+01 1.24E+01 G  

U-235    N   6.3494E-02                                      2.57E+11             
143.77-1.609E-02 &(  1.745E-01 6.61E+02 1.09E+01 G  
205.32-2.047E-01 &   3.767E-01 1.15E+02 5.02E+00 G  
163.36 3.046E-01 *(  3.091E-01 6.47E+01 5.08E+00 G  
185.72 5.728E-02  (  3.176E-02 3.64E+01 5.70E+01 G  

Energy duplication    
93.35 5.758E-01 &   4.388E-01 4.87E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.21       125.        11.     0.004   306.43   5.865E-02   
U-235       93.35       203.        44.     0.016    97.34   5.758E-01   
Eu-154     123.14       185.        -2.    -0.001  1613.87  -3.717E-03   
Pa-234     131.29       212.       -22.    -0.008   190.32  -7.488E-02   
U-235      144.44       183.        -3.    -0.001  1321.51  -1.609E-02   
U-235      162.96       122.        25.     0.009   129.44   3.046E-01   
U-235      185.92       152.        52.     0.019    72.83   5.728E-02   
U-235      204.95       153.       -16.    -0.006   229.04  -2.047E-01   
Eu-152     342.19        53.         1.     0.001  1465.17   4.693E-03   
Pa-234     569.55        41.        -2.    -0.001   991.12  -2.472E-02   
Cs-137     658.82        22.         5.     0.002   310.86   7.295E-03   
Eu-154     725.15        79.       -19.    -0.007   137.86  -1.409E-01   
Eu-152     778.85        21.         6.     0.002   215.53   7.602E-02   
Eu-154     869.31         8.         2.     0.001   535.00   2.202E-02   
Eu-154     996.62        20.         4.     0.001   341.44   6.776E-02   
Eu-154    1004.63        29.        -3.    -0.001   571.35  -2.808E-02   
Eu-152    1113.19        28.        -2.    -0.001   746.98  -2.989E-02   
Eu-154    1277.16        15.         1.     0.000  1260.48   5.523E-03   
Eu-152    1407.74        16.         3.     0.001   448.08   2.993E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.6094E-01    9.6094E-01   1.6455E-01    1.7868E-01  6.004E-02
Am-241 #A    5.8646E-02    5.8653E-02   1.7973E-01    1.7978E-01  1.450E-01
Bi-212       1.0775E+00    1.0775E+00   4.3665E-01    4.4013E-01  2.217E-01
Bi-214       6.1302E-01    6.1303E-01   1.1999E-01    1.2318E-01  5.393E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.7041E-02    1.7041E-02  2.516E-02
Cs-137 #A    7.2829E-03    7.2948E-03   2.2677E-02    2.2679E-02  1.780E-02
Eu-152 #A    2.8613E-02    2.8717E-02   6.1894E-02    6.1916E-02  5.627E-02
Eu-154 #A    2.0245E-02    2.0361E-02   6.9520E-02    6.9528E-02  9.272E-02
K-40         1.2334E+01    1.2334E+01   1.1076E+00    1.2693E+00  2.649E-01
Pa-234 #A   -7.4883E-02   -7.4883E-02   1.4252E-01    1.4373E-01  1.144E-01
Pb-212       8.1882E-01    8.1882E-01   9.2842E-02    1.1491E-01  4.242E-02
Pb-214       7.9659E-01    7.9661E-01   1.0593E-01    1.1483E-01  4.379E-02
Ra-226 #     1.6023E+00    1.6024E+00   6.8627E-01    6.9482E-01  4.318E-01
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Th-234  A    3.1323E-01    3.1323E-01   3.0403E-01    3.0548E-01  1.079E+00
Tl-208       3.2754E-01    3.2754E-01   5.1897E-02    5.6039E-02  1.818E-02
U-235  #A    6.3494E-02    6.3494E-02   4.6245E-02    4.6425E-02  1.745E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2034.7 keV)     1.853E+01  pCi/g         
Total Decayed Activity (  186.0 to  2034.7 keV) 1.8530626E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-21                Received:        05/23/13                      
Lab ID:          245759-015                    Prepared:        05/24/13 15:26                
Matrix:          Soil                          Analyzed:        06/17/13 15:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:50                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.006065 U       0.1977         0.1625            0.9     
Bismuth-212                          0.3588           0.3640         0.2616                    
Bismuth-214                          0.4741           0.08896        0.03445                   
Cesium-137                          -0.003643 U       0.02785        0.02259           0.07    
Cobalt-60                           -0.004316 U       0.02475        0.01972           0.03    
Europium-152                         0.05249          0.06258        0.05107           0.1     
Europium-154                         0.006511 U       0.03655        0.1854            0.2     
Lead-212                             0.4148           0.07850        0.04031                   
Lead-214                             0.4282           0.08818        0.04583                   
Potassium-40                        13.42             1.185          0.3042                    
Protactinium-234                     0.01964 U        0.06481        0.07363                   
Radium-226 (By Bismuth-214)          0.4741           0.08896        0.03445           0.2     
Thallium-208                         0.1760           0.04361        0.01898                   
Thorium-232 (By Actinium-228)        0.4543           0.1354         0.07024           0.9     
Thorium-234                          1.329            1.186          0.8847                    
Uranium-235                          0.05598 U        0.02931        0.1594            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245759-015                   Client ID : 12-PE-E0819-21        

Seqnum : 1523242355009                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130617_009                                Batch         : 198860                       Time      : 17-JUN-2013 15:05     

Cal    : 17-JUN-2013 07:44:17,29-APR-2013 08:26:15     Caldate       : 17-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.15 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.006065        0.1625      0.9      .19768           .19768           -0.023        u        

Bismuth-212                         0.3588           0.2616               .36395           .36442           -0.039        u        

Bismuth-214                         0.4741           0.03445              .088958          .091475          -0.0036       u        

Cesium-137                          -0.003643        0.02259     0.07     .027852          .027852          0.0045        u        

Cobalt-60                           -0.004316        0.01972     0.03     .024754          .024755          0             u        

Europium-152                        0.05249          0.05107     0.1      .062579          .06263           -0.0085       u        

Europium-154                        0.006511         0.1854      0.2      .036551          .036553          0.0067        u        

Lead-212                            0.4148           0.04031              .078495          .084037          0.012         u        

Lead-214                            0.4282           0.04583              .088175          .09042           0.0082        u        

Potassium-40                        13.42            0.3042               1.1851           1.3628           -0.50         u        

Protactinium-234                    0.01964          0.07363              .064808          .064991          0.011         u        

Radium-226 (By Bismuth-214)         0.4741           0.03445     0.2      .088958          .091475          -0.0036       u        

Thallium-208                        0.1760           0.01898              .043614          .045044          -0.000099     u        

Thorium-232 (By Actinium-228)       0.4543           0.07024     0.9      .13541           .13934           -0.015        u        

Thorium-234                         1.329            0.8847               1.1855           1.1921           0.25          u        

Uranium-235                         0.05598          0.1594      0.18     .029309          .029505          0.037         u        

u=use  

Page 1 of 1                                                                                                             1523242355009
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-21          
Sample Description: 245759-015, 198860 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130617_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:50           Live Time: 2700   sec

Acquisition Time: 6/17/2013 15:05:06        Real Time: 2704   sec
Analysis Time: 6/17/2013 15:50           Dead Time: 0.13   %

Analysis Quantity: 3.372E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #      4.543E-01      1.354E-01      1.393E-01      7.024E-02
Am-241    #AB   -6.065E-03      1.977E-01      1.977E-01      1.625E-01
Bi-212    #      3.588E-01      3.640E-01      3.644E-01      2.616E-01
Bi-214           4.741E-01      8.896E-02      9.147E-02      3.445E-02
Co-60     #AB   -4.316E-03      2.475E-02      2.476E-02      1.972E-02
Cs-137    #AB   -3.643E-03      2.785E-02      2.785E-02      2.259E-02
Eu-152    #      5.249E-02      6.258E-02      6.263E-02      5.107E-02
Eu-154    #AB    6.511E-03      3.655E-02      3.655E-02      1.854E-01
K-40             1.342E+01      1.185E+00      1.363E+00      3.042E-01
Pa-234    #AB    1.964E-02      6.481E-02      6.499E-02      7.363E-02
Pb-212           4.148E-01      7.849E-02      8.404E-02      4.031E-02
Pb-214           4.282E-01      8.818E-02      9.042E-02      4.583E-02
Ra-226           1.508E+00      6.209E-01      6.269E-01      3.734E-01
Th-234    #      1.329E+00      1.185E+00      1.192E+00      8.847E-01
Tl-208           1.760E-01      4.361E-02      4.504E-02      1.898E-02
U-235     #AB    5.598E-02      2.931E-02      2.950E-02      1.594E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.869E+01

Analyst: Chris Fluty
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Sample description                                             
245759-015, 198860                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130617_009.An1

Acquisition information
Start time:                 6/17/2013 15:05:06
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3715E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3715E+02) = 

8.0163E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:50:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1121

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
65.22       28.  44.60   0.86  1.671E-02    63.30   3.750  1.329E+00 Th234 
74.64       79.  20.40   0.87  2.581E-02
77.10      137.  13.34   0.87  2.758E-02
92.78       27.  70.17   0.89  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.725E-01 U235  
93.35   5.760  3.725E-01 U235  
93.35   4.100  4.773E-01 Ac228 

92.86       25.  63.46   0.89  3.718E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100    PBC<MDA Ac228 
93.35   5.760    PBC<MDA U235  

92.86       28.  63.46   0.89  3.718E-02    92.59   4.343  5.173E-01 Th234 
93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.862E-01 U235  

122.98        5. 280.67   0.92  4.618E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  8.473E-03 Eu154 

185.83       84.  20.59   1.21  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.508E+00 Ra226 
185.72  57.000  9.397E-02 U235  

186.10       59.  26.18   0.98  4.662E-02   185.72  57.000  6.608E-02 U235  
186.21   3.555  1.060E+00 Ra226 

238.58      256.   9.46   0.93  4.203E-02   238.63  43.600  4.148E-01 Pb212 
242.01       38.  41.63   0.99  4.172E-02   242.00   7.268  3.672E-01 Pb214 
295.35       92.  15.62   0.81  3.720E-02   295.22  18.414  3.901E-01 Pb214 
300.04       31.  33.27   0.40  3.683E-02   300.09   3.180  7.908E-01 Pb212 
338.45       57.  26.99   0.67  3.411E-02   338.32  11.400  4.234E-01 Ac228 

338.32  11.400  4.234E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.50       10.  94.15   1.13  3.373E-02   344.28  26.590    PBC<MDA Eu152 
352.11      189.  10.00   0.89  3.323E-02   351.93  35.600  4.604E-01 Pb214 
583.04      119.  11.97   0.91  2.357E-02   583.19  85.000  1.760E-01 Tl208 
609.37      173.   9.01   1.11  2.287E-02   609.31  45.490  4.741E-01 Bi214 
727.53       16.  50.71   1.45  2.025E-02   727.33   6.650  3.588E-01 Bi212 
778.71        6. 114.19   1.49  1.932E-02   778.90  12.970    PBC<MDA Eu152 
860.14        6. 133.29   1.55  1.803E-02   860.53  12.400    PBC<MDA Tl208 
883.66        4. 164.99   1.57  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.17       69.  13.94   1.59  1.732E-02   911.20  26.200  4.543E-01 Ac228 

911.20  26.200  4.543E-01 Ac228 
968.35        7. 101.01   1.63  1.658E-02   968.96  15.900    PBC<MDA Ac228 

968.96  15.900    PBC<MDA Ac228 
1112.72        7.  95.88   1.72  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1120.48       23.  37.69   1.73  1.494E-02  1120.29  14.910  3.052E-01 Bi214 
1406.92        3. 160.48   1.90  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.97      601.   4.27   1.77  1.219E-02  1460.82  10.550  1.342E+01 K40   
1765.16       17.  28.94   2.06  1.039E-02  1764.49  15.310  3.184E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.71    74.63       119.        59. 2.294E+03   59.36   0.424  -      s 
308.54    77.09       138.       108. 3.923E+03   38.11   0.950  -        

1353.27   338.45       107.        13. 3.743E+02  236.14   0.668 AC-228   c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    261.10    65.22        64.        28.     0.010    89.20   0.860s
Th-234    371.24    92.78       164.        27.     0.010   140.34   0.890s
Ac-228    373.55    93.35       145.        25.     0.009   126.92   0.891D
U-235     373.55    93.35       142.        28.     0.010   126.92   0.891D
Eu-154    491.95   122.98       108.         5.     0.002   561.35   0.920s
Pa-234    528.20   132.05        84.        -2.    -0.001  1218.78   0.929s
U-235     744.24   186.10        90.        59.     0.022    52.36   0.982s
Ra-226    743.16   185.83        80.        84.     0.031    41.18   1.208s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.02   238.58       114.       256.     0.095    18.92   0.925 
Pb-214    967.73   242.01        82.        38.     0.014    83.27   0.987 
Tl-208   1109.96   277.59        85.        -6.    -0.002   572.04   1.069s
Pb-214   1180.97   295.35        49.        90.     0.033    31.24   0.812s
Pb-212   1199.70   300.04        35.        31.     0.012    66.54   0.396s
Ac-228   1353.66   338.55        77.        43.     0.016    62.59   1.126s
Eu-152   1377.44   344.50        44.        10.     0.004   188.29   1.131s
Pb-214   1407.87   352.11        61.       184.     0.068    19.99   0.892 
Pa-234   2267.57   567.11        22.        -4.    -0.002   312.72   1.328s
Tl-208   2331.24   583.04        30.       119.     0.044    23.93   0.909s
Bi-214   2436.56   609.37        27.       166.     0.062    18.02   1.107 
Cs-137   2643.39   661.09        36.        -2.    -0.001   764.46   1.403s
Bi-212   2909.13   727.53        26.        16.     0.006   101.43   1.454s
Eu-152   3113.86   778.71        21.         6.     0.002   228.37   1.494s
Tl-208   3439.59   860.14        29.         6.     0.002   266.58   1.554s
Pa-234   3533.71   883.66        20.         4.     0.002   329.99   1.570s
Ac-228   3643.77   911.17        21.        69.     0.026    27.87   1.590 
Pa-234   3783.26   946.04        29.        -4.    -0.002   380.48   1.615s
Ac-228   3872.52   968.35        48.         7.     0.003   202.02   1.630s
Eu-154   3982.09   995.73        27.        -3.    -0.001   439.13   1.649s
Eu-154   4022.51  1005.84        34.        -5.    -0.002   316.31   1.655s
Eu-152   4450.21  1112.72        17.         7.     0.002   191.76   1.725s
Bi-214   4481.26  1120.48        26.        23.     0.008    75.37   1.730s
Co-60    5327.36  1331.88        14.        -2.    -0.001   573.55   1.855s
Eu-152   5627.72  1406.92        10.         3.     0.001   320.95   1.896s
K-40     5844.13  1460.97        32.       581.     0.215     8.54   1.769 
Bi-214   7062.18  1765.16         4.        17.     0.006    57.87   2.060s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.5430E-01                                      5.12E+12             
911.20 4.543E-01  (P 7.024E-02 1.39E+01 2.62E+01 G  
968.96 7.895E-02 - P 1.819E-01 1.01E+02 1.59E+01 G  
338.32 3.260E-01 - P 1.558E-01 3.13E+01 1.14E+01 G  

Energy duplication    
93.35 4.965E-01 & P 5.458E-01 6.35E+01 4.10E+00 XA 

Am-241   I  -6.0646E-03                                      1.58E+05             
59.54-6.065E-03 %(  1.625E-01 1.63E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.5883E-01                                      5.12E+12             
727.33 3.588E-01 ?(  2.616E-01 5.07E+01 6.65E+00 G  
785.37-1.517E-02 &   1.746E+00 6.99E+03 1.11E+00 G  

1620.74 0.000E+00 -   1.742E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.7408E-01                                      5.84E+05             
609.31 4.741E-01  (P 3.445E-02 9.01E+00 4.55E+01 G  

1120.29 3.052E-01 -   1.577E-01 3.77E+01 1.49E+01 G  
1764.49 3.184E-01 -   8.317E-02 2.89E+01 1.53E+01 G  

Co-60    T  -4.3160E-03                                      1.93E+03             
1332.49-4.316E-03 ?(  1.972E-02 2.87E+02 1.00E+02 G  
1173.23 1.034E-03 &   2.838E-02 1.67E+03 9.98E+01 G  

Cs-137   I  -3.6433E-03                                      1.10E+04             
661.66-3.643E-03 ?(  2.259E-02 3.82E+02 8.50E+01 G  

Eu-152   I   5.2493E-02                                      4.94E+03             
344.28 3.485E-02  (  5.107E-02 9.41E+01 2.66E+01 G  
121.78-2.494E-04 &   5.270E-02 1.28E+04 2.84E+01 G  
778.90 7.150E-02 ?(  1.256E-01 1.14E+02 1.30E+01 G  
964.08 0.000E+00 -   3.531E-01 1.00E+03 1.45E+01 G  

1112.08 9.814E-02 &(  1.418E-01 9.59E+01 1.34E+01 G  
1408.01 3.381E-02 ?(  8.334E-02 1.60E+02 2.09E+01 G  

Eu-154   I   6.5113E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.854E-01 1.00E+03 1.22E+01 G  
123.07 8.473E-03 ?(  3.871E-02 2.81E+02 4.04E+01 G  

1274.43 3.298E-04 %   6.694E-02 1.23E+04 3.49E+01 G  
723.30-4.947E-03 %   9.355E-02 1.15E+03 2.00E+01 G  

1004.72-5.599E-02 &   1.404E-01 1.58E+02 1.79E+01 G  
996.25-6.030E-02 +   2.115E-01 2.20E+02 1.05E+01 G  

K-40     N   1.3415E+01                                      4.57E+11             
1460.82 1.342E+01  (P 3.042E-01 4.27E+00 1.06E+01 G  

Pa-234   N   1.9640E-02                                      1.63E+12             
131.30-7.380E-03 &(  7.363E-02 6.09E+02 1.82E+01 G  
569.50-5.880E-02 &   1.443E-01 1.56E+02 9.30E+00 G  
946.00-5.396E-02 +   1.634E-01 1.90E+02 1.35E+01 G  
880.52 0.000E+00 +   2.068E-01 1.00E+03 1.05E+01 G  
883.24 7.034E-02 ?(  1.824E-01 1.65E+02 9.70E+00 G  

Pb-212   N   4.1484E-01                                      5.12E+12             
238.63 4.148E-01  (  4.031E-02 9.46E+00 4.36E+01 G  
300.09 7.908E-01 +   3.484E-01 3.33E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.2823E-01                                      5.84E+05             
351.93 4.604E-01  (P 4.583E-02 1.00E+01 3.56E+01 G  
295.22 3.901E-01  (P 7.067E-02 1.56E+01 1.84E+01 G  
242.00 3.672E-01  (  2.072E-01 4.16E+01 7.27E+00 G  

Ra-226   N   1.5079E+00                                      5.84E+05             
186.21 1.508E+00  (  3.734E-01 2.06E+01 3.56E+00 G  

Th-234   N   1.3290E+00                                      1.63E+12             
63.30 1.329E+00 ?(  8.847E-01 4.46E+01 3.75E+00 G  
92.59 4.990E-01 -   5.547E-01 7.02E+01 4.34E+00 G  

Tl-208   N   1.7597E-01                                      5.12E+12             
583.19 1.760E-01  (P 1.898E-02 1.20E+01 8.50E+01 G  
277.37-6.672E-02 - P 2.499E-01 2.86E+02 6.60E+00 G  
860.53 8.007E-02 -   1.674E-01 1.33E+02 1.24E+01 G  

U-235    N   5.5976E-02                                      2.57E+11             
143.77 3.326E-03 %(  1.594E-01 2.91E+03 1.09E+01 G  
205.32 4.185E-03 %   3.271E-01 4.75E+03 5.02E+00 G  
163.36-7.235E-03 %   2.678E-01 2.25E+03 5.08E+00 G  
185.72 6.608E-02  (  2.474E-02 2.62E+01 5.70E+01 G  

Energy duplication    
93.35 3.862E-01 &   3.853E-01 6.35E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      65.22        64.        28.     0.010    89.20   1.329E+00   
Th-234      92.78       164.        27.     0.010   140.34   4.990E-01   
Ac-228      93.35       145.        25.     0.009   126.92   4.965E-01  P
U-235       93.35       142.        28.     0.010   126.92   3.862E-01   
Eu-154     122.98       108.         5.     0.002   561.35   8.473E-03   
Pa-234     132.05        84.        -2.    -0.001  1218.78  -7.380E-03   
U-235      186.10        90.        59.     0.022    52.36   6.608E-02   
Ac-228     338.55        77.        43.     0.016    62.59   3.260E-01  P
Eu-152     344.50        44.        10.     0.004   188.29   3.485E-02   
Pa-234     567.11        22.        -4.    -0.002   312.72  -5.880E-02   
Cs-137     661.09        36.        -2.    -0.001   764.46  -3.643E-03   
Bi-212     727.53        26.        16.     0.006   101.43   3.588E-01   
Eu-152     778.71        21.         6.     0.002   228.37   7.150E-02   
Pa-234     883.66        20.         4.     0.002   329.99   7.034E-02   
Ac-228     911.17        21.        69.     0.026    27.87   4.543E-01  P
Pa-234     946.04        29.        -4.    -0.002   380.48  -5.396E-02   
Ac-228     968.35        48.         7.     0.003   202.02   7.895E-02  P
Eu-154     995.73        27.        -3.    -0.001   439.13  -6.030E-02   
Eu-154    1005.84        34.        -5.    -0.002   316.31  -5.599E-02   
Eu-152    1112.72        17.         7.     0.002   191.76   9.814E-02   
Co-60     1331.88        14.        -2.    -0.001   573.55  -4.316E-03   
Eu-152    1406.92        10.         3.     0.001   320.95   3.381E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     4.5430E-01    4.5430E-01   1.3541E-01    1.3934E-01  7.024E-02
Am-241 #A   -6.0640E-03   -6.0646E-03   1.9768E-01    1.9768E-01  1.625E-01
Bi-212 #     3.5883E-01    3.5883E-01   3.6395E-01    3.6442E-01  2.616E-01
Bi-214       4.7407E-01    4.7408E-01   8.8958E-02    9.1475E-02  3.445E-02
Co-60  #A   -4.2770E-03   -4.3160E-03   2.4754E-02    2.4755E-02  1.972E-02
Cs-137 #A   -3.6375E-03   -3.6433E-03   2.7852E-02    2.7852E-02  2.259E-02
Eu-152 #C    5.2308E-02    5.2493E-02   6.2579E-02    6.2630E-02  5.107E-02
Eu-154 #A    6.4752E-03    6.5113E-03   3.6551E-02    3.6553E-02  1.854E-01
K-40         1.3415E+01    1.3415E+01   1.1851E+00    1.3628E+00  3.042E-01
Pa-234 #A    1.9640E-02    1.9640E-02   6.4808E-02    6.4991E-02  7.363E-02
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Pb-212       4.1484E-01    4.1484E-01   7.8495E-02    8.4037E-02  4.031E-02
Pb-214       4.2822E-01    4.2823E-01   8.8175E-02    9.0420E-02  4.583E-02
Ra-226       1.5079E+00    1.5079E+00   6.2093E-01    6.2688E-01  3.734E-01
Th-234 #     1.3290E+00    1.3290E+00   1.1855E+00    1.1921E+00  8.847E-01
Tl-208       1.7597E-01    1.7597E-01   4.3614E-02    4.5044E-02  1.898E-02
U-235  #A    5.5976E-02    5.5976E-02   2.9309E-02    2.9505E-02  1.594E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.2 keV)     1.642E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.2 keV) 1.6416349E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-22                Received:        05/23/13                      
Lab ID:          245759-016                    Prepared:        05/24/13 15:32                
Matrix:          Soil                          Analyzed:        06/17/13 15:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:45                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.009496 U       0.1674        0.1374            0.9     
Bismuth-212                          0.4166           0.3443        0.2250                    
Bismuth-214                          0.3312           0.08713       0.04357                   
Cesium-137                           0.009708 U       0.02153       0.01657           0.07    
Cobalt-60                           -0.0001828 U      0.01934       0.01590           0.03    
Europium-152                        -0.01744 U        0.05889       0.04698           0.1     
Europium-154                         0.01902 U        0.06702       0.1432            0.2     
Lead-212                             0.3650           0.06085       0.02829                   
Lead-214                             0.3550           0.08358       0.04270                   
Potassium-40                        17.55             1.251         0.2092                    
Protactinium-234                     0.03026 U        0.05405       0.08728                   
Radium-226 (By Bismuth-214)          0.3312           0.08713       0.04357           0.2     
Thallium-208                         0.1117           0.03110       0.01503                   
Thorium-232 (By Actinium-228)        0.4282           0.1021        0.06327           0.9     
Thorium-234                          0.6856 U         0.6210        1.028                     
Uranium-235                          0.03114 U        0.03638       0.1263            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245759-016                   Client ID : 12-PE-E0819-22        

Seqnum : 1533242391008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130617_008                                Batch         : 198860                       Time      : 17-JUN-2013 15:06     

Cal    : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13     Caldate       : 17-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 353.39 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.009496        0.1374      0.9      .16736           .16736           -0.023        u        

Bismuth-212                         0.4166           0.2250               .34434           .345             -0.039        u        

Bismuth-214                         0.3312           0.04357              .087133          .088396          -0.0036       u        

Cesium-137                          0.009708         0.01657     0.07     .021531          .021536          0.0045        u        

Cobalt-60                           -0.0001828       0.01590     0.03     .019338          .019338          0             u        

Europium-152                        -0.01744         0.04698     0.1      .058887          .058893          -0.0085       u        

Europium-154                        0.01902          0.1432      0.2      .06702           .067027          0.0067        u        

Lead-212                            0.3650           0.02829              .060849          .066331          0.012         u        

Lead-214                            0.3550           0.04270              .083577          .085209          0.0082        u        

Potassium-40                        17.55            0.2092               1.2512           1.5297           -0.50         u        

Protactinium-234                    0.03026          0.08728              .054051          .054571          0.011         u        

Radium-226 (By Bismuth-214)         0.3312           0.04357     0.2      .087133          .088396          -0.0036       u        

Thallium-208                        0.1117           0.01503              .031095          .031906          -0.000099     u        

Thorium-232 (By Actinium-228)       0.4282           0.06327     0.9      .10212           .10671           -0.015        u        

Thorium-234                         0.6856           1.028                .62102           .62439           0.25          u        

Uranium-235                         0.03114          0.1263      0.18     .036376          .036425          0.037         u        

u=use  

Page 1 of 1                                                                                                             1533242391008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-22          
Sample Description: 245759-016, 198860 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130617_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:45           Live Time: 2700   sec

Acquisition Time: 6/17/2013 15:06:13        Real Time: 2705   sec
Analysis Time: 6/17/2013 15:51           Dead Time: 0.19   %

Analysis Quantity: 3.534E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.282E-01      1.021E-01      1.067E-01      6.327E-02
Am-241    #AB   -9.496E-03      1.674E-01      1.674E-01      1.374E-01
Bi-212    #      4.166E-01      3.443E-01      3.450E-01      2.250E-01
Bi-214           3.312E-01      8.713E-02      8.840E-02      4.357E-02
Co-60     #AB   -1.828E-04      1.934E-02      1.934E-02      1.590E-02
Cs-137    #AB    9.708E-03      2.153E-02      2.154E-02      1.657E-02
Eu-152    #AB   -1.744E-02      5.889E-02      5.889E-02      4.698E-02
Eu-154    #AB    1.902E-02      6.702E-02      6.703E-02      1.432E-01
K-40             1.755E+01      1.251E+00      1.530E+00      2.092E-01
Pa-234    #AB    3.026E-02      5.405E-02      5.457E-02      8.728E-02
Pb-212           3.650E-01      6.085E-02      6.633E-02      2.829E-02
Pb-214           3.550E-01      8.358E-02      8.521E-02      4.270E-02
Ra-226    #      5.175E-01      5.306E-01      5.314E-01      4.099E-01
Th-234    #AB    6.856E-01      6.210E-01      6.244E-01      1.028E+00
Tl-208           1.117E-01      3.109E-02      3.191E-02      1.503E-02
U-235     #AB    3.114E-02      3.638E-02      3.642E-02      1.263E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    2.085E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_008.An1               

Sample description                                             
245759-016, 198860                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130617_008.An1

Acquisition information
Start time:                 6/17/2013 15:06:13
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5339E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5339E+02) = 

7.6479E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

240 of 524



ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:51:25
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_008.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:45:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0950

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.23       22.  71.18   0.83  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.197E-01 Th234 
74.80       40.  38.09   0.84  2.757E-02
77.07      103.  16.55   0.84  2.929E-02
90.16       27.  45.18   0.69  3.771E-02
92.11       29.  56.02   0.86  3.899E-02    92.59   4.343  4.834E-01 Th234 

92.59   4.343  4.834E-01 Th234 
93.08       11. 155.62   0.86  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100    PBC<MDA Ac228 
93.08        8. 155.62   0.86  3.937E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100    PBC<MDA Ac228 
122.72        8. 176.16   0.88  4.861E-02   123.07  40.400    PBC<MDA Eu154 
143.57        8. 185.67   0.90  5.033E-02   143.77  10.940    PBC<MDA U235  
186.20       28.  58.41   0.94  4.855E-02   185.72  57.000  2.905E-02 U235  

186.21   3.555  4.661E-01 Ra226 
186.22       32.  51.27   0.94  4.851E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.175E-01 Ra226 
238.73      232.   8.30   0.98  4.347E-02   238.63  43.600  3.471E-01 Pb212 
242.14       45.  27.32   0.99  4.313E-02   242.00   7.268  3.933E-01 Pb214 
277.64       10.  95.81   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.16       86.  20.70   0.96  3.830E-02   295.22  18.414  3.256E-01 Pb214 
300.16       17.  67.16   1.04  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.14       58.  24.30   0.73  3.501E-02   338.32  11.400  3.985E-01 Ac228 
351.85      158.  11.29   1.10  3.408E-02   351.93  35.600  3.535E-01 Pb214 
583.26       81.  13.15   0.99  2.394E-02   583.19  85.000  1.121E-01 Tl208 
609.28      126.  12.22   1.52  2.322E-02   609.31  45.490  3.390E-01 Bi214 
661.29        6. 110.90   1.34  2.192E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.11       16.  48.62   1.39  2.051E-02   727.33   6.650  3.282E-01 Bi212 
860.65        5. 127.99   1.50  1.823E-02   860.53  12.400    PBC<MDA Tl208 
879.55        4. 192.97   1.51  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.09       58.  16.14   1.08  1.750E-02   911.20  26.200  3.563E-01 Ac228 
946.42        8. 108.63   1.56  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.05       53.  18.01   1.92  1.675E-02   968.96  15.900  5.678E-01 Ac228 
996.30        4. 202.39   1.60  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1004.28        2. 257.63   1.61  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1119.93       52.  18.75   1.04  1.507E-02  1120.29  14.910  6.617E-01 Bi214 
1460.91      820.   3.49   2.13  1.229E-02  1460.82  10.550  1.755E+01 K40   
1621.09        5.  66.84   2.08  1.128E-02  1620.74   1.510  8.059E-01 Bi212 
1764.44       17.  31.57   2.18  1.048E-02  1764.49  15.310  3.082E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.50    74.82        92.        32. 1.168E+03   89.28   0.748  -      s 
308.56    77.09       129.        95. 3.243E+03   43.02   0.875  -        
360.79    90.16        66.        27. 7.224E+02   92.51   0.689  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.89    60.16       114.        -2.    -0.001  1762.41   0.830s
Th-234    253.15    63.23       108.        22.     0.008   142.36   0.833s
Th-234    368.60    92.11       117.        29.     0.011   112.05   0.858s
U-235     373.55    93.35       134.        11.     0.004   311.24   0.859D
Ac-228    373.55    93.35       137.         8.     0.003   311.24   0.859D
Eu-152    487.45   121.85       106.        -5.    -0.002   593.45   0.883s
Eu-154    490.95   122.72        94.         8.     0.003   352.32   0.884s
Pa-234    521.34   130.32       143.       -11.    -0.004   301.66   0.892s
U-235     574.29   143.57       111.         8.     0.003   371.34   0.902s
U-235     656.40   164.11       116.       -12.    -0.005   256.20   0.919s
U-235     744.69   186.20       123.        28.     0.011   116.82   0.938s
Ra-226    744.78   186.22       115.        32.     0.012   102.53   0.939s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     812.17   203.08        61.        -3.    -0.001   884.78   0.955s
Pb-212    954.66   238.73        66.       242.     0.090    16.67   1.185s
Pb-214    968.28   242.13        56.        48.     0.018    54.41   0.812 
Tl-208   1110.22   277.64        65.        10.     0.004   191.61   1.016s
Pb-214   1180.27   295.16        78.        81.     0.030    41.41   0.957 
Pb-212   1200.24   300.16        60.        17.     0.006   134.32   1.036s
Ac-228   1352.08   338.14        49.        56.     0.021    48.60   0.732s
Eu-152   1378.49   344.74        43.        -6.    -0.002   337.72   1.073s
Pb-214   1406.93   351.85        62.       151.     0.056    22.58   1.097 
Tl-208   2332.19   583.26        21.        81.     0.030    26.30   0.989 
Bi-214   2436.25   609.28        49.       126.     0.047    24.45   1.516 
Cs-137   2644.25   661.29        22.         6.     0.002   221.80   1.336s
Eu-154   2890.36   722.83        29.        -5.    -0.002   323.65   1.386s
Bi-212   2907.48   727.11        22.        16.     0.006    97.24   1.389s
Eu-152   3112.34   778.33        30.        -4.    -0.001   419.44   1.430s
Tl-208   3441.62   860.65        21.         5.     0.002   255.98   1.496s
Pa-234   3517.25   879.55        22.         4.     0.001   385.93   1.512s
Pa-234   3531.44   883.10        30.        -5.    -0.002   300.25   1.514s
Ac-228   3643.38   911.09        19.        58.     0.021    32.28   1.083s
Pa-234   3784.75   946.42        36.         8.     0.003   217.27   1.564s
Eu-152   3854.45   963.85        33.        -2.    -0.001   669.93   1.578s
Ac-228   3875.26   969.05        13.        53.     0.020    36.01   1.924s
Eu-154   3984.26   996.30        26.         4.     0.001   404.79   1.603s
Eu-154   4016.21  1004.28        19.         2.     0.001   515.27   1.610s
Bi-214   4478.90  1119.93        16.        52.     0.019    37.50   1.045s
Co-60    4710.98  1177.93        23.        -1.     0.000  1908.49   1.741s
K-40     5843.44  1460.91        17.       803.     0.297     6.98   2.129 
Bi-212   6484.63  1621.09         3.         5.     0.002   133.67   2.077s
Bi-214   7058.50  1764.44        13.        17.     0.006    63.14   2.182s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.2815E-01                                      5.12E+12             
911.20 3.563E-01  (P 6.327E-02 1.61E+01 2.62E+01 G  
968.96 5.678E-01  (P 8.801E-02 1.80E+01 1.59E+01 G  
338.32 3.985E-01  (P 1.156E-01 2.43E+01 1.14E+01 G  

Energy duplication    
93.35 1.367E-01 - P 4.785E-01 1.56E+02 4.10E+00 XA 

Am-241   I  -9.4962E-03                                      1.58E+05             
59.54-9.496E-03 ?(  1.374E-01 8.81E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1662E-01                                      5.12E+12             
727.33 3.282E-01 ?(  2.250E-01 4.86E+01 6.65E+00 G  
785.37 0.000E+00 &   7.781E-01 1.00E+03 1.11E+00 G  

1620.74 8.059E-01 ?(  6.510E-01 6.68E+01 1.51E+00 G  

Bi-214   N   3.3120E-01                                      5.84E+05             
609.31 3.390E-01  (P 4.357E-02 1.22E+01 4.55E+01 G  

1120.29 6.617E-01 + P 1.156E-01 1.88E+01 1.49E+01 G  
1764.49 3.082E-01 ?(P 1.456E-01 3.16E+01 1.53E+01 G  

Co-60    T  -1.8279E-04                                      1.93E+03             
1332.49-1.828E-04 %(  1.590E-02 5.29E+03 1.00E+02 G  
1173.23-1.423E-03 +   2.219E-02 9.54E+02 9.98E+01 G  

Cs-137   I   9.7076E-03                                      1.10E+04             
661.66 9.708E-03 ?(  1.657E-02 1.11E+02 8.50E+01 G  

Eu-152   I  -1.7437E-02                                      4.94E+03             
344.28-1.744E-02 ?(  4.698E-02 1.69E+02 2.66E+01 G  
121.78-1.028E-02 &   4.968E-02 2.97E+02 2.84E+01 G  
778.90-4.265E-02 +   1.429E-01 2.10E+02 1.30E+01 G  
964.08-2.896E-02 +   1.569E-01 3.35E+02 1.45E+01 G  

1112.08 2.640E-04 &   1.696E-01 3.90E+04 1.34E+01 G  
1408.01 0.000E+00 +   1.215E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.9023E-02                                      3.14E+03             
873.18 0.000E+00 ?(  1.432E-01 1.00E+03 1.22E+01 G  
123.07 1.150E-02 ?(  3.270E-02 1.76E+02 4.04E+01 G  

1274.43-2.109E-05 &   7.248E-02 2.09E+05 3.49E+01 G  
723.30-3.395E-02 +   8.694E-02 1.62E+02 2.00E+01 G  

1004.72 2.431E-02 ?(  9.999E-02 2.58E+02 1.79E+01 G  
996.25 6.102E-02 ?(  1.966E-01 2.02E+02 1.05E+01 G  

K-40     N   1.7545E+01                                      4.57E+11             
1460.82 1.755E+01  (P 2.092E-01 3.49E+00 1.06E+01 G  

Pa-234   N   3.0260E-02                                      1.63E+12             
131.30-3.582E-02  (  8.728E-02 1.51E+02 1.82E+01 G  
569.50-3.772E-03 %   1.461E-01 2.36E+03 9.30E+00 G  
946.00 1.014E-01 ?(  1.720E-01 1.09E+02 1.35E+01 G  
880.52 5.329E-02 ?(  1.629E-01 1.93E+02 1.05E+01 G  
883.24-8.761E-02 +   2.075E-01 1.50E+02 9.70E+00 G  

Pb-212   N   3.6496E-01                                      5.12E+12             
238.63 3.616E-01  (  2.829E-02 8.34E+00 4.36E+01 G  
300.09 4.107E-01 ?(  4.247E-01 6.72E+01 3.18E+00 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_008.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.5496E-01                                      5.84E+05             
351.93 3.535E-01  (P 4.270E-02 1.13E+01 3.56E+01 G  
295.22 3.256E-01  (P 8.263E-02 2.07E+01 1.84E+01 G  
242.00 4.362E-01  (P 1.571E-01 2.72E+01 7.27E+00 G  

Ra-226   N   5.1752E-01                                      5.84E+05             
186.21 5.175E-01  (  4.099E-01 5.13E+01 3.56E+00 G  

Th-234   N   6.8560E-01                                      1.63E+12             
63.30 9.197E-01 *(  1.028E+00 7.12E+01 3.75E+00 G  
92.59 4.834E-01  (  4.209E-01 5.60E+01 4.34E+00 G  

Tl-208   N   1.1174E-01                                      5.12E+12             
583.19 1.121E-01  (P 1.503E-02 1.31E+01 8.50E+01 G  
277.37 1.075E-01 ?(P 2.027E-01 9.58E+01 6.60E+00 G  
860.53 6.700E-02 &   1.330E-01 1.28E+02 1.24E+01 G  

U-235    N   3.1139E-02                                      2.57E+11             
143.77 4.204E-02 &(  1.263E-01 1.86E+02 1.09E+01 G  
205.32-3.041E-02 +   2.194E-01 4.42E+02 5.02E+00 G  
163.36-1.359E-01 +   2.796E-01 1.28E+02 5.08E+00 G  
185.72 2.905E-02  (  2.647E-02 5.84E+01 5.70E+01 G  

Energy duplication    
93.35 1.340E-01 ?   3.369E-01 1.56E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.16       114.        -2.    -0.001  1762.41  -9.496E-03   
Th-234      63.23       108.        22.     0.008   142.36   9.197E-01   
Th-234      92.11       117.        29.     0.011   112.05   4.834E-01   
U-235       93.35       134.        11.     0.004   311.24   1.340E-01   
Eu-152     121.85       106.        -5.    -0.002   593.45  -1.028E-02   
Eu-154     122.72        94.         8.     0.003   352.32   1.150E-02   
Pa-234     130.32       143.       -11.    -0.004   301.66  -3.582E-02   
U-235      143.57       111.         8.     0.003   371.34   4.204E-02   
U-235      164.11       116.       -12.    -0.005   256.20  -1.359E-01   
U-235      186.20       123.        28.     0.011   116.82   2.905E-02   
Ra-226     186.22       115.        32.     0.012   102.53   5.175E-01   
U-235      203.08        61.        -3.    -0.001   884.78  -3.041E-02   
Eu-152     344.74        43.        -6.    -0.002   337.72  -1.744E-02   
Cs-137     661.29        22.         6.     0.002   221.80   9.708E-03   
Eu-154     722.83        29.        -5.    -0.002   323.65  -3.395E-02   
Bi-212     727.11        22.        16.     0.006    97.24   3.282E-01   
Eu-152     778.33        30.        -4.    -0.001   419.44  -4.265E-02   
Pa-234     879.55        22.         4.     0.001   385.93   5.329E-02   
Pa-234     883.10        30.        -5.    -0.002   300.25  -8.761E-02   
Pa-234     946.42        36.         8.     0.003   217.27   1.014E-01   
Eu-152     963.85        33.        -2.    -0.001   669.93  -2.896E-02   
Eu-154     996.30        26.         4.     0.001   404.79   6.102E-02   
Eu-154    1004.28        19.         2.     0.001   515.27   2.431E-02   
Co-60     1177.93        23.        -1.     0.000  1908.49  -1.423E-03   
Bi-212    1621.09         3.         5.     0.002   133.67   8.059E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.2815E-01    4.2815E-01   1.0212E-01    1.0671E-01  6.327E-02
Am-241 #A   -9.4951E-03   -9.4962E-03   1.6736E-01    1.6736E-01  1.374E-01
Bi-212 #     4.1662E-01    4.1662E-01   3.4434E-01    3.4500E-01  2.250E-01
Bi-214       3.3119E-01    3.3120E-01   8.7133E-02    8.8396E-02  4.357E-02
Co-60  #A   -1.8114E-04   -1.8279E-04   1.9338E-02    1.9338E-02  1.590E-02
Cs-137 #A    9.6922E-03    9.7076E-03   2.1531E-02    2.1536E-02  1.657E-02
Eu-152 #A   -1.7375E-02   -1.7437E-02   5.8887E-02    5.8893E-02  4.698E-02
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Eu-154 #A    1.8917E-02    1.9023E-02   6.7020E-02    6.7027E-02  1.432E-01
K-40         1.7545E+01    1.7545E+01   1.2512E+00    1.5297E+00  2.092E-01
Pa-234 #A    3.0260E-02    3.0260E-02   5.4051E-02    5.4571E-02  8.728E-02
Pb-212       3.6496E-01    3.6496E-01   6.0849E-02    6.6331E-02  2.829E-02
Pb-214       3.5495E-01    3.5496E-01   8.3577E-02    8.5209E-02  4.270E-02
Ra-226 #     5.1750E-01    5.1752E-01   5.3062E-01    5.3144E-01  4.099E-01
Th-234 #A    6.8560E-01    6.8560E-01   6.2102E-01    6.2439E-01  1.028E+00
Tl-208       1.1174E-01    1.1174E-01   3.1095E-02    3.1906E-02  1.503E-02
U-235  #A    3.1139E-02    3.1139E-02   3.6376E-02    3.6425E-02  1.263E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.914E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.9136045E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-23                Received:        05/23/13                      
Lab ID:          245759-017                    Prepared:        05/24/13 15:37                
Matrix:          Soil                          Analyzed:        06/17/13 14:04                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.69 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05914 U        0.2047         0.1659            0.9     
Bismuth-212                          0.8069           0.4276         0.2791                    
Bismuth-214                          0.6157           0.1070         0.04496                   
Cesium-137                          -0.008088 U       0.02663        0.02115           0.07    
Cobalt-60                           -0.001843 U       0.02382        0.01934           0.03    
Europium-152                         0.01447 U        0.01893        0.06080           0.1     
Europium-154                         0.03960 U        0.1947         0.1559            0.2     
Lead-212                             0.7722           0.08832        0.04029                   
Lead-214                             0.6230           0.08724        0.04725                   
Potassium-40                        11.00             1.024          0.2359                    
Protactinium-234                     0.009705 U       0.1083         0.1056                    
Radium-226 (By Bismuth-214)          0.6157           0.1070         0.04496           0.2     
Thallium-208                         0.2780           0.05440        0.02365                   
Thorium-232 (By Actinium-228)        0.6937           0.1180         0.06628           0.9     
Thorium-234                          0.7168 U         0.5622         1.334                     
Uranium-235                          0.06413 U        0.03396        0.1648            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245759-017                   Client ID : 12-PE-E0819-23        

Seqnum : 1533242391007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130617_007                                Batch         : 198860                       Time      : 17-JUN-2013 14:04     

Cal    : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13     Caldate       : 17-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.69 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       -0.05914         0.1659      0.9      .20469           .20473           -0.023        u        

Bismuth-212                         0.8069           0.2791               .42764           .42963           -0.039        u        

Bismuth-214                         0.6157           0.04496              .10702           .11054           -0.0036       u        

Cesium-137                          -0.008088        0.02115     0.07     .026633          .026635          0.0045        u        

Cobalt-60                           -0.001843        0.01934     0.03     .023823          .023823          0             u        

Europium-152                        0.01447          0.06080     0.1      .018932          .018945          -0.0085       u        

Europium-154                        0.03960          0.1559      0.2      .19471           .19472           0.0067        u        

Lead-212                            0.7722           0.04029              .088318          .1045            0.012         u        

Lead-214                            0.6230           0.04725              .087237          .091973          0.0082        u        

Potassium-40                        11.00            0.2359               1.0235           1.1627           -0.50         u        

Protactinium-234                    0.009705         0.1056               .10833           .10836           0.011         u        

Radium-226 (By Bismuth-214)         0.6157           0.04496     0.2      .10702           .11054           -0.0036       u        

Thallium-208                        0.2780           0.02365              .054398          .057233          -0.000099     u        

Thorium-232 (By Actinium-228)       0.6937           0.06628     0.9      .118             .12822           -0.015        u        

Thorium-234                         0.7168           1.334                .5622            .56626           0.25          u        

Uranium-235                         0.06413          0.1648      0.18     .033958          .034181          0.037         u        

u=use  

Page 1 of 1                                                                                                             1533242391007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-23          
Sample Description: 245759-017, 198860 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130617_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:49           Live Time: 2700   sec

Acquisition Time: 6/17/2013 14:04:31        Real Time: 2706   sec
Analysis Time: 6/17/2013 14:49           Dead Time: 0.22   %

Analysis Quantity: 3.477E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.937E-01      1.180E-01      1.282E-01      6.628E-02
Am-241    #AB   -5.914E-02      2.047E-01      2.047E-01      1.659E-01
Bi-212    #      8.069E-01      4.276E-01      4.296E-01      2.791E-01
Bi-214           6.157E-01      1.070E-01      1.105E-01      4.496E-02
Co-60     #AB   -1.843E-03      2.382E-02      2.382E-02      1.934E-02
Cs-137    #AB   -8.088E-03      2.663E-02      2.664E-02      2.115E-02
Eu-152    #AB    1.447E-02      1.893E-02      1.895E-02      6.080E-02
Eu-154    #AB    3.960E-02      1.947E-01      1.947E-01      1.559E-01
K-40             1.100E+01      1.024E+00      1.163E+00      2.359E-01
Pa-234    #AB    9.705E-03      1.083E-01      1.084E-01      1.056E-01
Pb-212           7.722E-01      8.832E-02      1.045E-01      4.029E-02
Pb-214           6.230E-01      8.724E-02      9.197E-02      4.725E-02
Ra-226           1.483E+00      6.754E-01      6.807E-01      4.318E-01
Th-234     AB    7.168E-01      5.622E-01      5.663E-01      1.334E+00
Tl-208           2.780E-01      5.440E-02      5.723E-02      2.365E-02
U-235     #AB    6.413E-02      3.396E-02      3.418E-02      1.648E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.711E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 14:49:43
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_007.An1               

Sample description                                             
245759-017, 198860                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130617_007.An1

Acquisition information
Start time:                 6/17/2013 14:04:31
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4769E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4769E+02) = 

7.7733E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:49:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1435

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.18       12. 156.65   0.83  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.74       93.  22.80   0.84  2.750E-02
76.97      213.  10.80   0.84  2.920E-02
93.00       70.  26.98   0.38  3.937E-02    92.59   4.343  1.195E+00 Th234 

93.35   4.100  1.253E+00 Ac228 
93.35   5.760  8.920E-01 U235  
93.35   5.760  8.920E-01 U235  

93.01       52.  39.22   0.86  3.899E-02    92.59   4.343  8.815E-01 Th234 
93.35   4.100  8.723E-01 Ac228 
93.35   5.760  6.582E-01 U235  

93.09       53.  36.62   0.86  3.937E-02    92.59   4.343  9.082E-01 Th234 
93.35   4.100  9.002E-01 Ac228 
93.35   5.760  6.781E-01 U235  

120.95       15. 100.75   0.88  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  3.048E-02 Eu152 

186.09       69.  26.47   0.94  4.855E-02   185.72  57.000  7.222E-02 U235  
186.21   3.555  1.159E+00 Ra226 
185.72  57.000  7.222E-02 U235  

186.31       89.  22.78   1.12  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.483E+00 Ra226 

205.02       12. 137.69   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.412E-01 U235  

209.21       45.  37.77   0.47  4.639E-02
238.71      530.   5.00   0.98  4.347E-02   238.63  43.600  8.044E-01 Pb212 
241.97      101.  16.54   0.99  4.315E-02   242.00   7.268  9.114E-01 Pb214 
277.04       45.  34.32   0.55  3.983E-02   277.37   6.600  4.875E-01 Tl208 
295.33      154.  11.07   0.99  3.828E-02   295.22  18.414  6.115E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.75       43.  30.13   0.43  3.789E-02   300.09   3.180  1.027E+00 Pb212 
338.26      108.  13.30   1.18  3.500E-02   338.32  11.400  7.702E-01 Ac228 
351.80      272.   7.94   1.22  3.408E-02   351.93  35.600  6.289E-01 Pb214 
583.29      201.   9.56   0.77  2.394E-02   583.19  85.000  2.780E-01 Tl208 
609.31      236.   8.34   1.02  2.322E-02   609.31  45.490  6.157E-01 Bi214 
727.22       38.  26.50   1.39  2.051E-02   727.33   6.650  8.069E-01 Bi212 
860.25       10.  77.20   1.50  1.823E-02   860.53  12.400    PBC<MDA Tl208 
873.68        3. 245.82   1.51  1.804E-02   873.18  12.170    PBC<MDA Eu154 
884.73        1. 695.12   1.51  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.37      105.  11.51   0.58  1.750E-02   911.20  26.200  6.183E-01 Ac228 
945.83        1. 558.15   1.56  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.18       71.  17.54   0.81  1.675E-02   968.96  15.900  7.631E-01 Ac228 

1112.79        5. 126.86   1.69  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  7.787E-02 Eu152 

1120.72       65.  18.18   1.17  1.507E-02  1120.29  14.910  8.301E-01 Bi214 
1278.20        1. 907.74   1.82  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1460.84      495.   4.50   2.13  1.229E-02  1460.82  10.550  1.100E+01 K40   
1764.29       27.  21.74   2.18  1.048E-02  1764.49  15.310  4.820E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.15    74.74       190.        94. 3.432E+03   47.92   0.676  -       M
308.08    76.97       188.       205. 7.033E+03   24.93   0.793  -       M
836.69   209.21       104.        45. 9.786E+02   75.54   0.470 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.03    59.44       161.       -11.    -0.004   346.13   0.830s
Th-234    252.97    63.18       176.        12.     0.005   313.30   0.833s
Th-234    372.17    93.01       181.        52.     0.019    78.44   0.858 
Ac-228    373.55    93.35       141.        70.     0.026    53.97   0.384D
U-235     373.55    93.35       165.        53.     0.020    73.24   0.859D
Eu-152    483.87   120.95       100.        15.     0.005   201.49   0.883s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    488.73   122.17       144.        -5.    -0.002   744.05   0.885s
U-235     575.07   143.77       183.        -3.    -0.001  1500.33   0.902s
U-235     653.27   163.33       151.        -4.    -0.001   902.59   0.919s
U-235     744.24   186.09       134.        69.     0.026    52.95   0.938 
Ra-226    745.11   186.31       123.        89.     0.033    45.56   1.125 
U-235     819.91   205.02       120.        12.     0.004   275.38   0.955s
Pb-212    954.50   238.69       130.       508.     0.188    11.44   1.025 
Pb-214    967.51   241.94       111.        86.     0.032    43.68   0.696s
Tl-208   1107.83   277.04        80.        45.     0.016    68.63   0.552s
Pb-214   1180.96   295.33        57.       150.     0.055    22.14   0.993 
Pb-212   1198.61   299.75        48.        43.     0.016    60.25   0.429s
Ac-228   1352.57   338.26        44.       107.     0.040    26.60   1.182 
Eu-152   1376.18   344.16        69.       -11.    -0.004   221.62   1.073s
Pb-214   1406.71   351.80        73.       265.     0.098    15.87   1.220 
Pa-234   2285.47   571.57        35.        -3.    -0.001   645.96   1.260s
Tl-208   2332.34   583.29        51.       197.     0.073    19.11   0.772s
Bi-214   2436.39   609.31        50.       226.     0.084    16.67   1.021 
Cs-137   2650.95   662.97        34.        -5.    -0.002   329.31   1.336s
Bi-212   2907.92   727.22        32.        38.     0.014    53.00   1.389s
Tl-208   3440.03   860.25        27.        10.     0.004   154.41   1.496s
Eu-154   3493.76   873.68        26.         3.     0.001   491.64   1.506s
Pa-234   3520.11   880.27        29.        -2.    -0.001   653.53   1.512s
Pa-234   3537.94   884.73        24.         1.     0.000  1390.24   1.514s
Ac-228   3644.50   911.37        21.        98.     0.036    23.02   0.577s
Pa-234   3782.36   945.83        22.         1.     0.000  1116.29   1.564s
Ac-228   3875.78   969.18        26.        71.     0.026    35.08   0.806s
Eu-152   4450.35  1112.79        21.         5.     0.002   253.73   1.694s
Bi-214   4482.05  1120.72        21.        65.     0.024    36.35   1.172s
Co-60    4688.53  1172.32        29.        -4.    -0.001   397.82   1.741s
Eu-154   5112.22  1278.20        15.         1.     0.000  1815.49   1.818s
Co-60    5334.02  1333.62        14.        -1.     0.000  1292.37   1.863s
K-40     5843.17  1460.84        21.       495.     0.183     9.00   2.129 
Bi-212   6471.71  1617.87        13.        -3.    -0.001   360.40   2.077s
Bi-214   7057.92  1764.29         8.        27.     0.010    43.48   2.182s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.9367E-01                                      5.12E+12             
911.20 6.183E-01  (P 6.628E-02 1.15E+01 2.62E+01 G  
968.96 7.631E-01  (P 1.294E-01 1.75E+01 1.59E+01 G  
338.32 7.702E-01  (P 1.119E-01 1.33E+01 1.14E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 1.253E+00 + P 4.930E-01 2.70E+01 4.10E+00 XA 

Am-241   I  -5.9136E-02                                      1.58E+05             
59.54-5.914E-02 &(  1.659E-01 1.73E+02 3.59E+01 G  

Bi-212   N   8.0688E-01                                      5.12E+12             
727.33 8.069E-01 ?(  2.791E-01 2.65E+01 6.65E+00 G  
785.37-5.888E-02 %   1.642E+00 1.70E+03 1.11E+00 G  

1620.74-5.045E-01 -   1.418E+00 1.80E+02 1.51E+00 G  

Bi-214   N   6.1573E-01                                      5.84E+05             
609.31 6.157E-01  (P 4.496E-02 8.34E+00 4.55E+01 G  

1120.29 8.301E-01 + P 1.374E-01 1.82E+01 1.49E+01 G  
1764.49 4.820E-01 - P 1.205E-01 2.17E+01 1.53E+01 G  

Co-60    T  -1.8433E-03                                      1.93E+03             
1332.49-1.843E-03 ?(  1.934E-02 6.46E+02 1.00E+02 G  
1173.23-7.884E-03 +   2.500E-02 1.99E+02 9.98E+01 G  

Cs-137   I  -8.0875E-03                                      1.10E+04             
661.66-8.087E-03 ?(  2.115E-02 1.65E+02 8.50E+01 G  

Eu-152   I   1.4469E-02                                      4.94E+03             
344.28-3.461E-02 ?(  6.080E-02 1.11E+02 2.66E+01 G  
121.78 3.048E-02 &(  4.884E-02 1.01E+02 2.84E+01 G  
778.90 4.601E-03 %   1.326E-01 1.76E+03 1.30E+01 G  
964.08 8.662E-04 %   1.807E-01 1.27E+04 1.45E+01 G  

1112.08 7.787E-02 &(  1.532E-01 1.27E+02 1.34E+01 G  
1408.01-5.424E-03 %   1.124E-01 1.27E+03 2.09E+01 G  

Eu-154   I   3.9603E-02                                      3.14E+03             
873.18 3.960E-02 ?(  1.559E-01 2.46E+02 1.22E+01 G  
123.07-6.770E-03 -   4.117E-02 3.72E+02 4.04E+01 G  

1274.43 3.678E-03 -   5.446E-02 9.08E+02 3.49E+01 G  
723.30-5.251E-05 %   1.056E-01 1.22E+05 2.00E+01 G  

1004.72 0.000E+00 -   3.750E-02 1.00E+03 1.79E+01 G  
996.25 8.046E-03 &   1.972E-01 1.49E+03 1.05E+01 G  

K-40     N   1.0996E+01                                      4.57E+11             
1460.82 1.100E+01  (P 2.359E-01 4.50E+00 1.06E+01 G  

Pa-234   N   9.7047E-03                                      1.63E+12             
131.30 2.003E-03 &(  1.056E-01 3.20E+03 1.82E+01 G  
569.50-3.350E-02 +   1.750E-01 3.23E+02 9.30E+00 G  
946.00 1.494E-02 ?(  1.355E-01 5.58E+02 1.35E+01 G  
880.52-3.647E-02 +   1.924E-01 3.27E+02 1.05E+01 G  
883.24 1.687E-02 &(  1.912E-01 6.95E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   7.7215E-01                                      5.12E+12             
238.63 7.722E-01  (  4.029E-02 5.72E+00 4.36E+01 G  
300.09 1.027E+00 +   3.857E-01 3.01E+01 3.18E+00 G  

Pb-214   N   6.2299E-01                                      5.84E+05             
351.93 6.289E-01  (P 4.725E-02 7.94E+00 3.56E+01 G  
295.22 6.115E-01  (P 7.197E-02 1.11E+01 1.84E+01 G  
242.00 7.941E-01 + P 2.249E-01 2.18E+01 7.27E+00 G  

Ra-226   N   1.4825E+00                                      5.84E+05             
186.21 1.483E+00  (  4.318E-01 2.28E+01 3.56E+00 G  

Th-234   N   7.1676E-01                                      1.63E+12             
63.30 5.259E-01 ?(  1.334E+00 1.57E+02 3.75E+00 G  
92.59 8.815E-01  (  5.327E-01 3.92E+01 4.34E+00 G  

Tl-208   N   2.7800E-01                                      5.12E+12             
583.19 2.780E-01  (P 2.365E-02 9.56E+00 8.50E+01 G  
277.37 4.875E-01 + P 2.289E-01 3.43E+01 6.60E+00 G  
860.53 1.315E-01 -   1.531E-01 7.72E+01 1.24E+01 G  

U-235    N   6.4133E-02                                      2.57E+11             
143.77-1.338E-02  (  1.648E-01 7.50E+02 1.09E+01 G  
205.32 1.412E-01 ?(  3.129E-01 1.38E+02 5.02E+00 G  
163.36-4.388E-02 +   3.242E-01 4.51E+02 5.08E+00 G  
185.72 7.222E-02 ?(  2.808E-02 2.65E+01 5.70E+01 G  

Energy duplication    
93.35 6.781E-01     3.795E-01 3.66E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.44       161.       -11.    -0.004   346.13  -5.914E-02   
U-235       93.35       165.        53.     0.020    73.24   6.781E-01   
Eu-152     120.95       100.        15.     0.005   201.49   3.048E-02   
Eu-154     122.17       144.        -5.    -0.002   744.05  -6.770E-03   
U-235      143.77       183.        -3.    -0.001  1500.33  -1.338E-02   
U-235      163.33       151.        -4.    -0.001   902.59  -4.388E-02   
U-235      186.09       134.        69.     0.026    52.95   7.222E-02   
U-235      205.02       120.        12.     0.004   275.38   1.412E-01   
Eu-152     344.16        69.       -11.    -0.004   221.62  -3.461E-02   
Pa-234     571.57        35.        -3.    -0.001   645.96  -3.350E-02   
Cs-137     662.97        34.        -5.    -0.002   329.31  -8.087E-03   
Eu-154     873.68        26.         3.     0.001   491.64   3.960E-02   
Pa-234     880.27        29.        -2.    -0.001   653.53  -3.647E-02   
Pa-234     884.73        24.         1.     0.000  1390.24   1.687E-02   
Pa-234     945.83        22.         1.     0.000  1116.29   1.494E-02   
Eu-152    1112.79        21.         5.     0.002   253.73   7.787E-02   
Co-60     1172.32        29.        -4.    -0.001   397.82  -7.884E-03   
Eu-154    1278.20        15.         1.     0.000  1815.49   3.678E-03   
Co-60     1333.62        14.        -1.     0.000  1292.37  -1.843E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.9367E-01    6.9367E-01   1.1800E-01    1.2822E-01  6.628E-02
Am-241 #A   -5.9130E-02   -5.9136E-02   2.0469E-01    2.0473E-01  1.659E-01
Bi-212 #     8.0688E-01    8.0688E-01   4.2764E-01    4.2963E-01  2.791E-01
Bi-214       6.1571E-01    6.1573E-01   1.0702E-01    1.1054E-01  4.496E-02
Co-60  #A   -1.8267E-03   -1.8433E-03   2.3823E-02    2.3823E-02  1.934E-02
Cs-137 #A   -8.0747E-03   -8.0875E-03   2.6633E-02    2.6635E-02  2.115E-02
Eu-152 #A    1.4418E-02    1.4469E-02   1.8932E-02    1.8945E-02  6.080E-02
Eu-154 #A    3.9384E-02    3.9603E-02   1.9471E-01    1.9472E-01  1.559E-01
K-40         1.0996E+01    1.0996E+01   1.0235E+00    1.1627E+00  2.359E-01
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Pa-234 #A    9.7047E-03    9.7047E-03   1.0833E-01    1.0836E-01  1.056E-01
Pb-212       7.7215E-01    7.7215E-01   8.8318E-02    1.0450E-01  4.029E-02
Pb-214       6.2297E-01    6.2299E-01   8.7237E-02    9.1973E-02  4.725E-02
Ra-226       1.4825E+00    1.4825E+00   6.7537E-01    6.8066E-01  4.318E-01
Th-234  A    7.1676E-01    7.1676E-01   5.6220E-01    5.6626E-01  1.334E+00
Tl-208       2.7800E-01    2.7800E-01   5.4398E-02    5.7233E-02  2.365E-02
U-235  #A    6.4133E-02    6.4133E-02   3.3958E-02    3.4181E-02  1.648E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.627E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.6267822E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-24                Received:        05/23/13                      
Lab ID:          245759-018                    Prepared:        05/24/13 15:38                
Matrix:          Soil                          Analyzed:        06/17/13 15:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.56 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         
Sampled:         05/23/13 10:47                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06727 U        0.1644        0.1318            0.9     
Bismuth-212                          1.165            0.4772        0.2276                    
Bismuth-214                          0.5530           0.09698       0.04301                   
Cesium-137                          -0.0001090 U      0.02182       0.01796           0.07    
Cobalt-60                            0.006574 U       0.02036       0.02016           0.03    
Europium-152                         0.04593 U        0.06009       0.06076           0.1     
Europium-154                         0.06189 U        0.08026       0.1540            0.2     
Lead-212                             0.7681           0.09403       0.04523                   
Lead-214                             0.8119           0.1107        0.04583                   
Potassium-40                        10.83             1.096         0.3280                    
Protactinium-234                     0.001678 U       0.01099       0.08814                   
Radium-226 (By Bismuth-214)          0.5530           0.09698       0.04301           0.2     
Thallium-208                         0.3073           0.05386       0.02180                   
Thorium-232 (By Actinium-228)        0.8438           0.1486        0.05336           0.9     
Thorium-234                          0.7416 U         1.306         1.036                     
Uranium-235                          0.08616 U        0.03908       0.1336            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245759-018                   Client ID : 12-PE-E0819-24        

Seqnum : 1513242355010                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130617_010                                Batch         : 198860                       Time      : 17-JUN-2013 15:03     

Cal    : 17-JUN-2013 07:26:13,09-JAN-2013 12:22:14     Caldate       : 17-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344.56 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                             

Proj     Uncert pCi/g     Uncert pCi/g                          

Analyte                    Result          MDA       MDA        Counting          Total           Blank       Flags  

Americium-241                       0.06727          0.1318      0.9      .16444           .16451           -0.023        u        

Bismuth-212                         1.165            0.2276               .47724           .48095           -0.039        u        

Bismuth-214                         0.5530           0.04301              .096978          .10019           -0.0036       u        

Cesium-137                          -0.0001090       0.01796     0.07     .021823          .021823          0.0045        u        

Cobalt-60                           0.006574         0.02016     0.03     .020359          .020362          0             u        

Europium-152                        0.04593          0.06076     0.1      .060085          .060143          -0.0085       u        

Europium-154                        0.06189          0.1540      0.2      .080263          .080328          0.0067        u        

Lead-212                            0.7681           0.04523              .094031          .11348           0.012         u        

Lead-214                            0.8119           0.04583              .11065           .11953           0.0082        u        

Potassium-40                        10.83            0.3280               1.0957           1.2234           -0.50         u        

Protactinium-234                    0.001678         0.08814              .010988          .010996          0.011         u        

Radium-226 (By Bismuth-214)         0.5530           0.04301     0.2      .096978          .10019           -0.0036       u        

Thallium-208                        0.3073           0.02180              .053857          .057394          -0.000099     u        

Thorium-232 (By Actinium-228)       0.8438           0.05336     0.9      .14859           .16068           -0.015        u        

Thorium-234                         0.7416           1.036                1.3056           1.3075           0.25          u        

Uranium-235                         0.08616          0.1336      0.18     .039075          .039466          0.037         u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-24          
Sample Description: 245759-018, 198860 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130617_010
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:47           Live Time: 2700   sec

Acquisition Time: 6/17/2013 15:03:02        Real Time: 2705   sec
Analysis Time: 6/17/2013 15:48           Dead Time: 0.19   %

Analysis Quantity: 3.446E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           8.438E-01      1.486E-01      1.607E-01      5.336E-02
Am-241    #AB    6.727E-02      1.644E-01      1.645E-01      1.318E-01
Bi-212           1.165E+00      4.772E-01      4.809E-01      2.276E-01
Bi-214           5.530E-01      9.698E-02      1.002E-01      4.301E-02
Co-60     #AB    6.574E-03      2.036E-02      2.036E-02      2.016E-02
Cs-137    #AB   -1.090E-04      2.182E-02      2.182E-02      1.796E-02
Eu-152    #AB    4.593E-02      6.009E-02      6.014E-02      6.076E-02
Eu-154    #AB    6.189E-02      8.026E-02      8.033E-02      1.540E-01
K-40             1.083E+01      1.096E+00      1.223E+00      3.280E-01
Pa-234    #AB    1.678E-03      1.099E-02      1.100E-02      8.814E-02
Pb-212           7.681E-01      9.403E-02      1.135E-01      4.523E-02
Pb-214    #      8.119E-01      1.107E-01      1.195E-01      4.583E-02
Ra-226           1.349E+00      6.646E-01      6.708E-01      4.359E-01
Th-234    #AB    7.416E-01      1.306E+00      1.307E+00      1.036E+00
Tl-208           3.073E-01      5.386E-02      5.739E-02      2.180E-02
U-235     #AB    8.616E-02      3.908E-02      3.947E-02      1.336E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.764E+01

Analyst: Chris Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

Sample description                                             
245759-018, 198860                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617_010.An1

Acquisition information
Start time:                 6/17/2013 15:03:02
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4456E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4456E+02) = 

7.8439E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1018

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.60       19.  51.30   0.71  0.000E+00
59.52       13. 122.22   0.84  1.520E-02    59.54  35.920    PBC<MDA Am241 
62.49       18.  88.03   0.85  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  7.416E-01 Th234 
74.87      142.  14.48   0.86  2.844E-02
77.29      230.   9.51   0.86  3.024E-02
87.45       68.  29.51   0.74  3.680E-02
93.06       71.  28.93   0.89  3.990E-02    93.35   4.100  1.259E+00 Ac228 

93.35   5.760  8.963E-01 U235  
92.59   4.343  1.200E+00 Th234 
93.35   5.760  8.963E-01 U235  

93.10       57.  37.11   0.88  3.990E-02    93.35   4.100  1.021E+00 Ac228 
93.35   5.760  7.268E-01 U235  

142.26        3. 446.73   0.92  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.828E-02 U235  

163.92       18.  96.31   0.94  4.973E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.108E-01 U235  

185.97       80.  24.62   1.04  4.817E-02   185.72  57.000  8.408E-02 U235  
186.21   3.555  1.349E+00 Ra226 
185.72  57.000  8.408E-02 U235  

238.62      505.   6.04   1.00  4.318E-02   238.63  43.600  7.681E-01 Pb212 
241.79       84.  20.09   1.82  4.285E-02   242.00   7.268  7.863E-01 Pb214 
277.28       21.  56.73   0.76  3.962E-02   277.37   6.600  2.331E-01 Tl208 
295.12      198.  10.13   1.06  3.814E-02   295.22  18.414  7.986E-01 Pb214 
299.86       51.  29.17   1.52  3.774E-02   300.09   3.180  1.236E+00 Pb212 
338.30      103.  18.14   0.93  3.494E-02   338.32  11.400  7.528E-01 Ac228 
351.92      351.   6.67   1.11  3.404E-02   351.93  35.600  8.240E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.24      222.   8.58   1.28  2.416E-02   583.19  85.000  3.073E-01 Tl208 
609.35      215.   8.28   1.35  2.345E-02   609.31  45.490  5.530E-01 Bi214 
727.50       55.  20.49   1.23  2.078E-02   727.33   6.650  1.165E+00 Bi212 
785.72        5. 176.00   1.49  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.55       19.  42.31   1.55  1.851E-02   860.53  12.400  2.455E-01 Tl208 
881.10        1. 473.35   1.56  1.822E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  2.165E-02 Pa234 
911.30      146.   9.57   1.36  1.779E-02   911.20  26.200  9.132E-01 Ac228 
944.94        1. 789.70   1.61  1.733E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  9.693E-03 Pa234 
963.89       16.  65.42   1.63  1.710E-02   964.08  14.500  1.846E-01 Eu152 

964.08  14.500  1.846E-01 Eu152 
969.09       74.  16.64   1.63  1.704E-02   968.96  15.900  7.947E-01 Ac228 
994.15        8.  64.85   1.65  1.671E-02   996.25  10.500  1.290E-01 Eu154 

1004.79        7. 106.44   1.66  1.661E-02  1004.72  17.860    PBC<MDA Eu154 
1119.94       65.  17.58   1.52  1.535E-02  1120.29  14.910  8.298E-01 Bi214 
1173.17        3. 246.05   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1330.43        3. 188.08   1.89  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1460.77      513.   4.86   1.99  1.254E-02  1460.82  10.550  1.083E+01 K40   
1764.34       39.  16.58   2.16  1.069E-02  1764.49  15.310  6.864E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.65    30.60        38.        19. 0.000E+00  102.60   0.708  -      s 
298.73    74.91       163.       117. 4.121E+03   36.56   0.575  -      s 
308.40    77.33       196.       192. 6.333E+03   27.29   0.594  -      s 
348.85    87.45       151.        68. 1.842E+03   59.03   0.743  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.25    59.52       113.        13.     0.005   244.43   0.843s
Th-234    249.11    62.49       115.        18.     0.007   176.06   0.846s
Th-234    364.63    91.40       253.       -43.    -0.016   108.92   0.875s
Ac-228    372.44    93.35       152.        71.     0.026    57.86   0.889D
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.44    93.35       199.        57.     0.021    74.22   0.876D
Eu-152    489.97   122.76       193.       -16.    -0.006   250.71   0.903s
Eu-154    489.67   122.68       192.       -15.    -0.005   273.07   0.904s
Pa-234    531.62   133.18       138.        -5.    -0.002   683.68   0.912s
U-235     567.92   142.26       117.         3.     0.001   893.46   0.924s
U-235     654.51   163.92       147.        18.     0.007   192.62   0.943s
U-235     743.48   186.18       137.        83.     0.031    45.35   0.964 
Ra-226    742.64   185.97       122.        80.     0.029    49.25   1.036 
U-235     819.24   205.13       145.        -9.    -0.003   402.77   0.982s
Pb-212    953.10   238.62       158.       498.     0.184    12.07   1.000 
Pb-214    965.76   241.79        92.        84.     0.031    40.19   1.819s
Tl-208   1107.67   277.28        62.        21.     0.008   113.45   0.759s
Pb-214   1178.99   295.12        73.       193.     0.071    20.25   1.059s
Pb-212   1197.95   299.86        64.        51.     0.019    58.34   1.519s
Ac-228   1351.61   338.30        80.       103.     0.038    36.29   0.928 
Eu-152   1376.77   344.59        67.        -9.    -0.003   256.76   1.111s
Pb-214   1406.07   351.92        67.       344.     0.127    13.34   1.107s
Tl-208   2331.14   583.24        44.       217.     0.080    17.15   1.276s
Bi-214   2435.58   609.35        46.       203.     0.075    16.56   1.354 
Eu-154   2895.09   724.21        50.        -7.    -0.003   279.95   1.437s
Bi-212   2908.25   727.50        22.        55.     0.021    40.98   1.233 
Eu-152   3114.80   779.13        30.        -1.     0.000  1685.64   1.482s
Bi-212   3141.17   785.72        39.         5.     0.002   352.00   1.487 
Tl-208   3440.58   860.55        24.        19.     0.007    84.62   1.546s
Pa-234   3522.83   881.10        22.         1.     0.001   946.70   1.562s
Pa-234   3530.96   883.13        25.        -2.    -0.001   587.40   1.564s
Ac-228   3643.68   911.30        14.       146.     0.054    19.13   1.357 
Pa-234   3778.29   944.94        19.         1.     0.000  1579.40   1.612s
Eu-152   3854.15   963.89        45.        16.     0.006   130.83   1.626s
Ac-228   3874.98   969.09        39.        74.     0.027    33.29   1.630 
Eu-154   3975.25   994.15         9.         8.     0.003   129.69   1.650s
Eu-154   4017.84  1004.79        23.         7.     0.003   212.88   1.657s
Bi-214   4478.79  1119.94        22.        65.     0.024    35.17   1.524 
Co-60    4691.88  1173.17        29.         3.     0.001   492.10   1.779s
Co-60    5321.59  1330.43        16.         3.     0.001   376.16   1.889s
K-40     5843.60  1460.77        41.       493.     0.183     9.72   1.993 
Bi-214   7059.85  1764.34         8.        39.     0.014    33.17   2.155s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 15:48:13
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.4381E-01                                      5.12E+12             
911.20 9.132E-01  (  5.336E-02 9.57E+00 2.62E+01 G  
968.96 7.947E-01 ?(  1.561E-01 1.66E+01 1.59E+01 G  
338.32 7.528E-01  (  1.518E-01 1.81E+01 1.14E+01 G  

Energy duplication    
93.35 1.259E+00 +   5.103E-01 2.89E+01 4.10E+00 XA 

Am-241   I   6.7273E-02                                      1.58E+05             
59.54 6.727E-02 ?(  1.318E-01 1.22E+02 3.59E+01 G  

Bi-212   N   1.1646E+00                                      5.12E+12             
727.33 1.165E+00  (  2.276E-01 2.05E+01 6.65E+00 G  
785.37 6.920E-01 -   1.944E+00 1.76E+02 1.11E+00 G  

1620.74-3.076E-02 %   8.672E-01 1.73E+03 1.51E+00 G  

Bi-214   N   5.5304E-01                                      5.84E+05             
609.31 5.530E-01  (P 4.301E-02 8.28E+00 4.55E+01 G  

1120.29 8.298E-01 + P 1.375E-01 1.76E+01 1.49E+01 G  
1764.49 6.864E-01 + P 1.179E-01 1.66E+01 1.53E+01 G  

Co-60    T   6.5739E-03                                      1.93E+03             
1332.49 6.820E-03 ?(  2.016E-02 1.88E+02 1.00E+02 G  
1173.23 6.327E-03 ?(  2.498E-02 2.46E+02 9.98E+01 G  

Cs-137   I  -1.0903E-04                                      1.10E+04             
661.66-1.090E-04 %(  1.796E-02 1.00E+04 8.50E+01 G  

Eu-152   I   4.5925E-02                                      4.94E+03             
344.28-2.971E-02 ?(  6.076E-02 1.28E+02 2.66E+01 G  
121.78-3.390E-02 +   6.860E-02 1.25E+02 2.84E+01 G  
778.90-1.051E-02 +   1.448E-01 8.43E+02 1.30E+01 G  
964.08 1.846E-01 ?(  1.836E-01 6.54E+01 1.45E+01 G  

1112.08-1.233E-03 &   1.018E-01 5.02E+03 1.34E+01 G  
1408.01-4.227E-03 %   1.000E-01 1.45E+03 2.09E+01 G  

Eu-154   I   6.1886E-02                                      3.14E+03             
873.18-3.629E-03 %(  1.540E-01 2.58E+03 1.22E+01 G  
123.07-2.176E-02 +   4.805E-02 1.37E+02 4.04E+01 G  

1274.43 8.130E-04 %   7.679E-02 5.74E+03 3.49E+01 G  
723.30-5.183E-02 +   1.153E-01 1.40E+02 2.00E+01 G  

1004.72 6.706E-02 ?(  1.097E-01 1.06E+02 1.79E+01 G  
996.25 1.290E-01 ?(  1.148E-01 6.48E+01 1.05E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0827E+01                                      4.57E+11             
1460.82 1.083E+01  (P 3.280E-01 4.86E+00 1.06E+01 G  

Pa-234   N   1.6783E-03                                      1.63E+12             
131.30-1.579E-02 ?(  8.814E-02 3.42E+02 1.82E+01 G  
569.50 2.705E-03 %   1.801E-01 4.05E+03 9.30E+00 G  
946.00 9.693E-03 ?(  1.248E-01 7.90E+02 1.35E+01 G  
880.52 2.165E-02 &(  1.662E-01 4.73E+02 1.05E+01 G  
883.24-4.060E-02 +   1.918E-01 2.94E+02 9.70E+00 G  

Pb-212   N   7.6814E-01                                      5.12E+12             
238.63 7.681E-01  (P 4.523E-02 6.04E+00 4.36E+01 G  
300.09 1.236E+00 + P 4.510E-01 2.92E+01 3.18E+00 G  

Pb-214   N   8.1192E-01                                      5.84E+05             
351.93 8.240E-01 @(P 4.583E-02 6.67E+00 3.56E+01 G  
295.22 7.986E-01 *(P 8.236E-02 1.01E+01 1.84E+01 G  
242.00 7.863E-01  (P 2.081E-01 2.01E+01 7.27E+00 G  

Ra-226   N   1.3494E+00                                      5.84E+05             
186.21 1.349E+00  (  4.359E-01 2.46E+01 3.56E+00 G  

Th-234   N   7.4158E-01                                      1.63E+12             
63.30 7.416E-01 ?(  1.036E+00 8.80E+01 3.75E+00 G  
92.59-7.278E-01 -   6.269E-01 5.45E+01 4.34E+00 G  

Tl-208   N   3.0729E-01                                      5.12E+12             
583.19 3.073E-01  (P 2.180E-02 8.58E+00 8.50E+01 G  
277.37 2.331E-01 - P 2.038E-01 5.67E+01 6.60E+00 G  
860.53 2.455E-01 -   1.444E-01 4.23E+01 1.24E+01 G  

U-235    N   8.6161E-02                                      2.57E+11             
143.77 1.828E-02 &(  1.336E-01 4.47E+02 1.09E+01 G  
205.32-1.068E-01 +   3.493E-01 2.01E+02 5.02E+00 G  
163.36 2.108E-01 &(  3.246E-01 9.63E+01 5.08E+00 G  
185.72 8.808E-02  (  2.881E-02 2.27E+01 5.70E+01 G  

Energy duplication    
93.35 7.268E-01     4.154E-01 3.71E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617_010.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52       113.        13.     0.005   244.43   6.727E-02   
Th-234      62.49       115.        18.     0.007   176.06   7.416E-01   
Th-234      91.40       253.       -43.    -0.016   108.92  -7.278E-01   
U-235       93.35       199.        57.     0.021    74.22   7.268E-01   
Eu-152     122.76       193.       -16.    -0.006   250.71  -3.390E-02   
Eu-154     122.68       192.       -15.    -0.005   273.07  -2.176E-02   
Pa-234     133.18       138.        -5.    -0.002   683.68  -1.579E-02   
U-235      142.26       117.         3.     0.001   893.46   1.828E-02   
U-235      163.92       147.        18.     0.007   192.62   2.108E-01   
U-235      186.18       137.        83.     0.031    45.35   8.808E-02   
U-235      205.13       145.        -9.    -0.003   402.77  -1.068E-01   
Eu-152     344.59        67.        -9.    -0.003   256.76  -2.971E-02   
Eu-154     724.21        50.        -7.    -0.003   279.95  -5.183E-02   
Eu-152     779.13        30.        -1.     0.000  1685.64  -1.051E-02   
Pa-234     881.10        22.         1.     0.001   946.70   2.165E-02   
Pa-234     883.13        25.        -2.    -0.001   587.40  -4.060E-02   
Pa-234     944.94        19.         1.     0.000  1579.40   9.693E-03   
Eu-152     963.89        45.        16.     0.006   130.83   1.846E-01   
Eu-154     994.15         9.         8.     0.003   129.69   1.290E-01   
Eu-154    1004.79        23.         7.     0.003   212.88   6.706E-02   
Co-60     1173.17        29.         3.     0.001   492.10   6.327E-03   
Co-60     1330.43        16.         3.     0.001   376.16   6.820E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.4381E-01    8.4381E-01   1.4859E-01    1.6068E-01  5.336E-02
Am-241 #A    6.7265E-02    6.7273E-02   1.6444E-01    1.6451E-01  1.318E-01
Bi-212       1.1646E+00    1.1646E+00   4.7724E-01    4.8095E-01  2.276E-01
Bi-214       5.5303E-01    5.5304E-01   9.6978E-02    1.0019E-01  4.301E-02
Co-60  #A    6.5145E-03    6.5739E-03   2.0359E-02    2.0362E-02  2.016E-02
Cs-137 #A   -1.0885E-04   -1.0903E-04   2.1823E-02    2.1823E-02  1.796E-02
Eu-152 #A    4.5763E-02    4.5925E-02   6.0085E-02    6.0143E-02  6.076E-02
Eu-154 #A    6.1544E-02    6.1886E-02   8.0263E-02    8.0328E-02  1.540E-01
K-40         1.0827E+01    1.0827E+01   1.0957E+00    1.2234E+00  3.280E-01
Pa-234 #A    1.6783E-03    1.6783E-03   1.0988E-02    1.0996E-02  8.814E-02
Pb-212       7.6814E-01    7.6814E-01   9.4031E-02    1.1348E-01  4.523E-02
Pb-214 #     8.1190E-01    8.1192E-01   1.1065E-01    1.1953E-01  4.583E-02
Ra-226       1.3494E+00    1.3494E+00   6.6457E-01    6.7084E-01  4.359E-01
Th-234 #A    7.4158E-01    7.4158E-01   1.3056E+00    1.3075E+00  1.036E+00
Tl-208       3.0729E-01    3.0729E-01   5.3857E-02    5.7394E-02  2.180E-02
U-235  #A    8.6161E-02    8.6161E-02   3.9075E-02    3.9466E-02  1.336E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     1.662E+01  pCi/g         
Total Decayed Activity (   25.2 to  2034.8 keV) 1.6624926E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0819-08                Sampled:         05/23/13 10:35                
Type:            IDUP                          Received:        05/23/13                      
MSS Lab ID:      245759-002                    Prepared:        05/24/13 14:13                
Lab ID:          QC691746                      Analyzed:        06/17/13 13:04                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   352.12 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198860                                                                       

Analyte              MSS Result     MSS TPU       Result          TPU        MDA      Project MDA   RPD  Lim   RER   Lim

Americium-241                   -0.0002984 U    0.1959      0 U             0.08134    0.1566           0.9   NC    40  NC      1   

Bismuth-212                      0.8490         0.4280      0.9905          0.4002     0.2215                 15.39 40  0.1709  1   

Bismuth-214                      0.7348         0.1194      0.7476          0.1189     0.04592                1.739 40  0.05411 1   

Cesium-137                       0 U            0.01674     0.005006 U      0.02362    0.01892          0.07  NC    40  NC      1   

Cobalt-60                       -0.002128 U     0.02594    -0.00005805 U    0.02256    0.01858          0.03  NC    40  NC      1   

Europium-152                     0.02257 U      0.03355     0.08545         0.06857    0.05565          0.1   NC    40  NC      1   

Europium-154                     0.09692 U      0.1820      0.003428 U      0.1570     0.1288           0.2   NC    40  NC      1   

Lead-212                         0.8404         0.1090      0.8914          0.1131     0.04317                5.889 40  0.2295  1   

Lead-214                         0.8114         0.1142      0.7717          0.1054     0.03971                5.022 40  0.1811  1   

Potassium-40                     9.461          1.084      10.30            1.109      0.2296                 8.502 40  0.3831  1   

Protactinium-234                 0.05158 U      0.07489     0.01251 U       0.08944    0.1111                 NC    40  NC      1   

Radium-226 (By Bismuth-214)      0.7348         0.1194      0.7476          0.1189     0.04592          0.2   1.739 40  0.05411 1   

Thallium-208                     0.2876         0.05168     0.2629          0.05287    0.02153                8.980 40  0.2364  1   

Thorium-232 (By Actinium-228)    0.9327         0.1807      1.032           0.1520     0.05801          0.9   10.06 40  0.2969  1   

Thorium-234                      1.443          0.8636      2.030           1.531      1.100                  33.81 40  0.2453  1   

Uranium-235                      0.08562 U      0.04132     0.04958 U       0.02787    0.1731           0.18  NC    40  NC      1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 245759 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE04                                                                   Inst          : HPGE04                                                                  

Seqnum        : 1533242391004                                                            Seqnum        : 1533242391006.1                                                         

File          : 4_20130617_004                                                           File          : 4_20130617_006                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 245759-002                                                               Lab ID        : QC691746                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 198860                                                                   Batch         : 198860                                                                  

Time          : 17-JUN-2013 10:55                                                        Time          : 17-JUN-2013 13:04                                                       

Sample Amount : 352.12 g                                                                 Sample Amount : 352.12 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.27 %                                                                   Dead Time     : 0.24 %                                                                  

Cal           : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13                                Cal           : 17-JUN-2013 08:03:36,05-MAR-2013 18:53:13                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS         MDA    Proj       MSS           MSS          IDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA     2 sigma       2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g  Uncert pCi/g                                Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    -0.0002984   0.1614    0.9   .19592        .19592        0            0.1566   0.9   .081335       .081336            40          1    u     

Bismuth-212                      0.8490       0.2443          .42581        .42802        0.9905       0.2215         .39699        .40022        15   40   0.171  1    u     

Bismuth-214                      0.7348       0.04858         .11469        .11935        0.7476       0.04592        .11402        .11887        2    40   0.054  1    u     

Cesium-137                       0            0.03041   0.07  .016744       .016744       0.005006     0.01892  0.07  .023622       .023623            40          1    u     

Cobalt-60                        -0.002128    0.02107   0.03  .025934       .025935       -0.00005805  0.01858  0.03  .022564       .022564            40          1    u     

Europium-152                     0.02257      0.05682   0.1   .033529       .033546       0.08545      0.05565  0.1   .068444       .068568            40          1    u     

Europium-154                     0.09692      0.1379    0.2   .18188        .18195        0.003428     0.1288   0.2   .15697        .15697             40          1    u     

Lead-212                         0.8404       0.04216         .090472       .10901        0.8914       0.04317        .092963       .11314        6    40   0.230  1    u     

Lead-214                         0.8114       0.04948         .10766        .11415        0.7717       0.03971        .09902        .10539        5    40   0.181  1    u     

Potassium-40                     9.461        0.2727          .97427        1.0837        10.30        0.2296         .9814         1.1091        9    40   0.383  1    u     

Protactinium-234                 0.05158      0.1074          .073784       .07489        0.01251      0.1111         .089389       .089443            40          1    u     

Radium-226 (By Bismuth-214)      0.7348       0.04858   0.2   .11469        .11935        0.7476       0.04592  0.2   .11402        .11887        2    40   0.054  1    u     

Thallium-208                     0.2876       0.01928         .048288       .051676       0.2629       0.02153        .050125       .052872       9    40   0.236  1    u     

Thorium-232 (By Actinium-228)    0.9327       0.07124   0.9   .16765        .18072        1.032        0.05801  0.9   .13243        .152          10   40   0.297  1    u     

Thorium-234                      1.443        1.348           .85272        .86356        2.030        1.100          1.5186        1.5307        34   40   0.245  1    u     

Uranium-235                      0.08562      0.1701    0.18  .040989       .041317       0.04958      0.1731   0.18  .027705       .027867            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0819-08DUP       
Sample Description: QC691746, 198860, IDUP 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130617_006
Contract: Tetra Tech EC           Sample Type: DUP    

Unit Number: E0819                        Matrix: S         
Sample Time: 5/23/2013 10:35           Live Time: 2700   sec

Acquisition Time: 6/17/2013 13:04:05        Real Time: 2707   sec
Analysis Time: 6/17/2013 13:49           Dead Time: 0.24   %

Analysis Quantity: 3.521E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           1.032E+00      1.324E-01      1.520E-01      5.801E-02
Am-241    #AB    0.000E+00      8.134E-02      8.134E-02      1.566E-01
Bi-212           9.905E-01      3.970E-01      4.002E-01      2.215E-01
Bi-214           7.476E-01      1.140E-01      1.189E-01      4.592E-02
Co-60     #AB   -5.805E-05      2.256E-02      2.256E-02      1.858E-02
Cs-137    #AB    5.006E-03      2.362E-02      2.362E-02      1.892E-02
Eu-152    #      8.545E-02      6.844E-02      6.857E-02      5.565E-02
Eu-154    #AB    3.428E-03      1.570E-01      1.570E-01      1.288E-01
K-40             1.030E+01      9.814E-01      1.109E+00      2.296E-01
Pa-234    #AB    1.251E-02      8.939E-02      8.944E-02      1.111E-01
Pb-212           8.914E-01      9.296E-02      1.131E-01      4.317E-02
Pb-214           7.717E-01      9.902E-02      1.054E-01      3.971E-02
Ra-226           1.278E+00      6.807E-01      6.846E-01      4.537E-01
Th-234           2.030E+00      1.519E+00      1.531E+00      1.100E+00
Tl-208           2.629E-01      5.013E-02      5.287E-02      2.153E-02
U-235     #AB    4.958E-02      2.770E-02      2.787E-02      1.731E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.846E+01

Analyst: Chris Fluty

273 of 524



ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:49:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_006.An1               

Sample description                                             
QC691746, 198860, IDUP                                          

Spectrum Filename: C:\User\SPC\Det4\4_20130617_006.An1

Acquisition information
Start time:                 6/17/2013 13:04:05
Live time:               2700
Real time:               2707
Dead time:                  0.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5212E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5212E+02) = 

7.6755E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/17/2013 13:49:19
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/23/2013 10:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0864

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.64       48.  37.40   0.38  1.777E-02    63.30   3.750  2.030E+00 Th234 
74.70      122.  18.39   0.84  2.749E-02
77.04      246.   9.59   0.84  2.927E-02
84.05       55.  29.72   0.85  3.414E-02
87.02      100.  18.96   0.85  3.596E-02
89.93       77.  22.51   0.86  3.761E-02
92.58       42.  44.49   0.86  3.899E-02    92.59   4.343  6.984E-01 Th234 

93.35   5.760  5.214E-01 U235  
93.35   5.760  5.214E-01 U235  

92.98       72.  28.54   0.86  3.937E-02    92.59   4.343  1.213E+00 Th234 
93.35   5.760  9.058E-01 U235  
93.35   4.100  1.221E+00 Ac228 

93.34       41.  44.60   0.86  3.937E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  7.259E-01 Ac228 

131.33        4. 571.51   0.89  4.962E-02   131.30  18.200    PBC<MDA Pa234 
163.30        5. 359.01   0.92  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  5.562E-02 U235  
185.97       78.  26.64   0.99  4.853E-02   185.72  57.000  7.961E-02 U235  

186.21   3.555  1.278E+00 Ra226 
185.72  57.000  7.961E-02 U235  

206.57        8. 199.96   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.269E-02 U235  

238.67      628.   4.65   0.98  4.347E-02   238.63  43.600  9.424E-01 Pb212 
241.80       77.  24.85   0.99  4.317E-02   242.00   7.268  6.799E-01 Pb214 
276.96       14.  90.23   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.29      184.  10.17   1.09  3.829E-02   295.22  18.414  7.239E-01 Pb214 
300.02       27.  49.20   0.51  3.789E-02   300.09   3.180  6.370E-01 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.24      141.  11.94   0.79  3.501E-02   338.32  11.400  9.949E-01 Ac228 
351.86      342.   6.29   0.90  3.408E-02   351.93  35.600  7.853E-01 Pb214 
463.06       41.  27.79   0.81  2.815E-02
583.28      193.   9.30   1.25  2.394E-02   583.19  85.000  2.629E-01 Tl208 
609.40      278.   7.36   1.23  2.322E-02   609.31  45.490  7.224E-01 Bi214 
661.68        3. 235.95   1.34  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.22       51.  20.04   1.15  2.051E-02   727.33   6.650  1.067E+00 Bi212 
786.13        6. 134.21   1.44  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.76       38.  30.19   0.36  1.823E-02   860.53  12.400  4.780E-01 Tl208 
886.69        1. 686.49   1.51  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.25      172.   8.36   0.90  1.750E-02   911.20  26.200  1.028E+00 Ac228 
949.05        1. 592.50   1.56  1.704E-02   946.00  13.500    PBC<MDA Pa234 
964.92       24.  40.05   1.58  1.681E-02   964.08  14.500  2.797E-01 Eu152 

964.08  14.500  2.797E-01 Eu152 
969.02      100.  12.09   0.56  1.675E-02   968.96  15.900  1.063E+00 Ac228 

1120.16       65.  16.37   0.72  1.507E-02  1120.29  14.910  8.248E-01 Bi214 
1408.50        9.  72.68   1.92  1.266E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  9.474E-02 Eu152 
1460.82      487.   4.60   1.73  1.229E-02  1460.82  10.550  1.030E+01 K40   
1620.61        5. 118.85   2.08  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.31       54.  14.22   0.60  1.048E-02  1764.49  15.310  9.574E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.06    74.71       222.        97. 3.522E+03   49.04   0.676  -        
308.43    77.06       194.       202. 6.915E+03   24.38   0.718  -        
336.61    84.11       118.        49. 1.444E+03   69.85   0.774 TH-231    
348.47    87.08       174.       104. 2.904E+03   43.73   1.100  -      s 
360.11    89.99       110.        44. 1.170E+03   73.85   0.571  -      sM

1851.56   463.06        32.        41. 1.446E+03   55.58   0.808 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.79    63.64       122.        48.     0.018    74.79   0.375s
Th-234    370.50    92.59       150.        42.     0.015    88.97   0.858D
U-235     373.55    93.35       177.        72.     0.027    57.09   0.859D
Ac-228    373.55    93.35       175.        41.     0.015    89.21   0.859D
Eu-152    486.76   121.67       197.        -3.    -0.001  1267.77   0.883s
Pa-234    525.36   131.33       230.         4.     0.001  1143.03   0.892s
U-235     572.84   143.21       207.       -18.    -0.006   237.04   0.902s
U-235     653.14   163.30       157.         5.     0.002   718.03   0.919s
U-235     744.13   186.06       157.        70.     0.026    55.88   0.938 
Ra-226    743.77   185.97       140.        78.     0.029    53.28   0.993 
U-235     826.13   206.57       113.         8.     0.003   399.91   0.955s
Pb-212    954.39   238.66       153.       594.     0.220    10.43   0.834 
Pb-214    967.22   241.87       141.        91.     0.034    45.96   1.008s
Tl-208   1107.50   276.96       102.        14.     0.005   180.46   1.016s
Pb-214   1180.77   295.29        68.       180.     0.067    20.35   1.086 
Pb-212   1199.70   300.02        65.        27.     0.010    98.41   0.513s
Ac-228   1352.51   338.24        58.       140.     0.052    23.88   0.787s
Eu-152   1387.04   346.88        59.        -9.    -0.003   252.29   1.073s
Pb-214   1406.95   351.86        53.       335.     0.124    12.59   0.900 
Tl-208   2332.27   583.28        44.       188.     0.070    18.60   1.246 
Bi-214   2436.75   609.40        54.       268.     0.099    14.72   1.227 
Cs-137   2645.83   661.68        28.         3.     0.001   471.91   1.336s
Eu-154   2899.25   725.05        55.       -13.    -0.005   174.39   1.386s
Bi-212   2907.94   727.22        21.        51.     0.019    40.08   1.145 
Bi-212   3143.54   786.13        29.         6.     0.002   268.42   1.436s
Tl-208   3442.06   860.76        26.        38.     0.014    60.38   0.365s
Pa-234   3545.79   886.69        14.         1.     0.000  1372.99   1.514s
Ac-228   3644.03   911.25        16.       166.     0.061    16.73   0.896s
Pa-234   3795.24   949.05        20.         1.     0.000  1185.01   1.564s
Eu-152   3858.75   964.92        34.        24.     0.009    80.10   1.578s
Ac-228   3875.15   969.02        17.       100.     0.037    24.17   0.565s
Eu-154   3984.11   996.26        26.        -5.    -0.002   294.01   1.603s
Eu-152   4446.34  1111.79        23.        -2.    -0.001   780.04   1.694s
Bi-214   4479.84  1120.16        15.        65.     0.024    32.73   0.719s
Eu-154   5093.31  1273.48        29.        -1.     0.000  1434.18   1.818s
Eu-152   5633.68  1408.50        16.         9.     0.003   145.37   1.920s
K-40     5843.08  1460.82        20.       470.     0.174     9.20   1.731 
Bi-212   6482.68  1620.61        14.         5.     0.002   237.70   2.077s
Bi-214   7057.98  1764.31         5.        54.     0.020    28.44   0.605s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.0315E+00                                      5.12E+12             
911.20 1.028E+00 @(P 5.801E-02 8.36E+00 2.62E+01 G  
968.96 1.063E+00  (P 1.038E-01 1.21E+01 1.59E+01 G  
338.32 9.949E-01  (P 1.268E-01 1.19E+01 1.14E+01 G  

Energy duplication    
93.35 7.259E-01 - P 5.425E-01 4.46E+01 4.10E+00 XA 

Bi-212   N   9.9048E-01                                      5.12E+12             
727.33 1.067E+00  (  2.215E-01 2.00E+01 6.65E+00 G  
785.37 7.807E-01 ?(  1.643E+00 1.34E+02 1.11E+00 G  

1620.74 8.076E-01 ?(  1.461E+00 1.19E+02 1.51E+00 G  

Bi-214   N   7.4764E-01                                      5.84E+05             
609.31 7.224E-01  (P 4.592E-02 7.36E+00 4.55E+01 G  

1120.29 8.248E-01  (P 1.134E-01 1.64E+01 1.49E+01 G  
1764.49 9.574E-01 + P 9.196E-02 1.42E+01 1.53E+01 G  

Co-60    T  -5.8050E-05                                      1.93E+03             
1332.49-5.805E-05 %(  1.858E-02 1.94E+04 1.00E+02 G  
1173.23 1.829E-05 %   2.427E-02 8.06E+04 9.98E+01 G  

Cs-137   I   5.0056E-03                                      1.10E+04             
661.66 5.006E-03 &(  1.892E-02 2.36E+02 8.50E+01 G  

Eu-152   I   8.5454E-02                                      4.94E+03             
344.28-2.777E-02 &(  5.565E-02 1.26E+02 2.66E+01 G  
121.78-6.523E-03 +   6.785E-02 6.34E+02 2.84E+01 G  
778.90 3.036E-04 %   1.433E-01 2.86E+04 1.30E+01 G  
964.08 2.797E-01 ?(  1.587E-01 4.00E+01 1.45E+01 G  

1112.08-2.486E-02 -   1.568E-01 3.90E+02 1.34E+01 G  
1408.01 9.474E-02 ?(  1.005E-01 7.27E+01 2.09E+01 G  

Eu-154   I   3.4284E-03                                      3.14E+03             
873.18 3.428E-03 %(  1.288E-01 2.29E+03 1.22E+01 G  
123.07 2.250E-03 %   4.632E-02 1.25E+03 4.04E+01 G  

1274.43-6.433E-03 +   7.531E-02 7.17E+02 3.49E+01 G  
723.30-8.792E-02 +   1.196E-01 8.72E+01 2.00E+01 G  

1004.72 0.000E+00 -   1.093E-01 1.00E+03 1.79E+01 G  
996.25-8.485E-02 +   1.960E-01 1.47E+02 1.05E+01 G  

K-40     N   1.0301E+01                                      4.57E+11             
1460.82 1.030E+01  (P 2.296E-01 4.60E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.2509E-02                                      1.63E+12             
131.30 1.185E-02 &(  1.111E-01 5.72E+02 1.82E+01 G  
569.50 1.145E-03 %   1.926E-01 1.02E+04 9.30E+00 G  
946.00 1.332E-02 &(  1.283E-01 5.93E+02 1.35E+01 G  
880.52 9.968E-04 %   1.639E-01 9.98E+03 1.05E+01 G  
883.24 1.262E-02 &(  1.408E-01 6.86E+02 9.70E+00 G  

Pb-212   N   8.9141E-01                                      5.12E+12             
238.63 8.914E-01  (  4.317E-02 5.21E+00 4.36E+01 G  
300.09 6.370E-01 -   4.432E-01 4.92E+01 3.18E+00 G  

Pb-214   N   7.7167E-01                                      5.84E+05             
351.93 7.853E-01  (P 3.971E-02 6.29E+00 3.56E+01 G  
295.22 7.239E-01  (P 7.771E-02 1.02E+01 1.84E+01 G  
242.00 8.258E-01 *(P 2.507E-01 2.30E+01 7.27E+00 G  

Ra-226   N   1.2776E+00                                      5.84E+05             
186.21 1.278E+00  (  4.537E-01 2.66E+01 3.56E+00 G  

Th-234   N   2.0304E+00                                      1.63E+12             
63.30 2.030E+00  (  1.100E+00 3.74E+01 3.75E+00 G  
92.59 6.984E-01 -   4.798E-01 4.45E+01 4.34E+00 G  

Tl-208   N   2.6291E-01                                      5.12E+12             
583.19 2.629E-01  (P 2.153E-02 9.30E+00 8.50E+01 G  
277.37 1.513E-01 & P 2.546E-01 9.02E+01 6.60E+00 G  
860.53 4.780E-01 +   1.494E-01 3.02E+01 1.24E+01 G  

U-235    N   4.9583E-02                                      2.57E+11             
143.77-9.049E-02 ?(  1.731E-01 1.19E+02 1.09E+01 G  
205.32 9.269E-02 ?(  3.003E-01 2.00E+02 5.02E+00 G  
163.36 5.562E-02 &(  3.264E-01 3.59E+02 5.08E+00 G  
185.72 7.213E-02  (  3.002E-02 2.79E+01 5.70E+01 G  

Energy duplication    
93.35 9.058E-01     3.881E-01 2.85E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
U-235       93.35       177.        72.     0.027    57.09   9.058E-01   
Eu-152     121.67       197.        -3.    -0.001  1267.77  -6.523E-03   
Pa-234     131.33       230.         4.     0.001  1143.03   1.185E-02   
U-235      143.21       207.       -18.    -0.006   237.04  -9.049E-02   
U-235      163.30       157.         5.     0.002   718.03   5.562E-02   
U-235      186.06       157.        70.     0.026    55.88   7.213E-02   
U-235      206.57       113.         8.     0.003   399.91   9.269E-02   
Eu-152     346.88        59.        -9.    -0.003   252.29  -2.777E-02   
Cs-137     661.68        28.         3.     0.001   471.91   5.006E-03   
Eu-154     725.05        55.       -13.    -0.005   174.39  -8.792E-02   
Pa-234     886.69        14.         1.     0.000  1372.99   1.262E-02   
Pa-234     949.05        20.         1.     0.000  1185.01   1.332E-02   
Eu-152     964.92        34.        24.     0.009    80.10   2.797E-01   
Eu-154     996.26        26.        -5.    -0.002   294.01  -8.485E-02   
Eu-152    1111.79        23.        -2.    -0.001   780.04  -2.486E-02   
Eu-154    1273.48        29.        -1.     0.000  1434.18  -6.433E-03   
Eu-152    1408.50        16.         9.     0.003   145.37   9.474E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       1.0315E+00    1.0315E+00   1.3243E-01    1.5200E-01  5.801E-02
Am-241 #A    0.0000E+00    0.0000E+00   8.1335E-02    8.1336E-02  1.566E-01
Bi-212       9.9048E-01    9.9048E-01   3.9699E-01    4.0022E-01  2.215E-01
Bi-214       7.4762E-01    7.4764E-01   1.1402E-01    1.1887E-01  4.592E-02
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Co-60  #A   -5.7528E-05   -5.8050E-05   2.2564E-02    2.2564E-02  1.858E-02
Cs-137 #A    4.9977E-03    5.0056E-03   2.3622E-02    2.3623E-02  1.892E-02
Eu-152 #C    8.5153E-02    8.5454E-02   6.8444E-02    6.8568E-02  5.565E-02
Eu-154 #A    3.4094E-03    3.4284E-03   1.5697E-01    1.5697E-01  1.288E-01
K-40         1.0301E+01    1.0301E+01   9.8140E-01    1.1091E+00  2.296E-01
Pa-234 #A    1.2509E-02    1.2509E-02   8.9389E-02    8.9443E-02  1.111E-01
Pb-212       8.9141E-01    8.9141E-01   9.2963E-02    1.1314E-01  4.317E-02
Pb-214       7.7165E-01    7.7167E-01   9.9020E-02    1.0539E-01  3.971E-02
Ra-226       1.2776E+00    1.2776E+00   6.8069E-01    6.8460E-01  4.537E-01
Th-234       2.0304E+00    2.0304E+00   1.5186E+00    1.5307E+00  1.100E+00
Tl-208       2.6291E-01    2.6291E-01   5.0125E-02    5.2872E-02  2.153E-02
U-235  #A    4.9583E-02    4.9583E-02   2.7705E-02    2.7867E-02  1.731E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.5 keV)     1.830E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.5 keV) 1.8304270E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        05/24/13 09:55                
Type:            LCS                           Analyzed:        06/19/13 14:06                
Lab ID:          QC690216                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   315.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          198860                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.60                0.4315    104.6  54-146  

Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 245759 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE04                                                           
Seqnum        : 1533245273006.1                                                  
File          : 4_20130619_006                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC690216                                                         
Matrix        : Soil                                                             
Batch         : 198860                                                           
Time          : 19-JUN-2013 14:06                                                
Sample Amount : 315.39 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.59 %                                                           
Cal           : 19-JUN-2013 08:05:38,05-MAR-2013 18:53:13                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.60  105   54-146  .43146        .74815        u    

u=use  

Page 1 of 1                                                                                                           1533245273006.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC690216, 198860, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130619_006
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: LCS                          Matrix: S         
Sample Time: 5/24/2013 09:55           Live Time: 2700   sec

Acquisition Time: 6/19/2013 14:06:43        Real Time: 2716   sec
Analysis Time: 6/20/2013 07:54           Dead Time: 0.59   %

Analysis Quantity: 3.154E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           7.321E-01      2.457E-01      2.514E-01      1.654E-01
Am-241    #AB    3.363E-01      5.260E-01      5.266E-01      4.267E-01
Bi-212           2.700E+00      1.113E+00      1.122E+00      5.397E-01
Bi-214           1.360E+01      4.315E-01      7.481E-01      9.315E-02
Co-60     #AB    2.613E-02      4.246E-02      4.248E-02      4.472E-02
Cs-137    #      8.132E-02      6.293E-02      6.304E-02      4.807E-02
Eu-152    #      3.855E-01      1.208E-01      1.222E-01      1.643E-01
Eu-154    #AB    1.441E-01      3.097E-01      3.098E-01      3.254E-01
K-40             8.267E+00      1.266E+00      1.332E+00      5.359E-01
Pa-234    #AB    1.628E-01      2.097E-01      2.136E-01      2.443E-01
Pb-212           5.780E-01      1.323E-01      1.388E-01      8.782E-02
Pb-214           1.508E+01      3.695E-01      7.962E-01      1.208E-01
Ra-226           2.989E+00      1.527E+00      1.537E+00      1.197E+00
Th-234    #AB    1.600E+00      1.879E+00      1.885E+00      3.508E+00
Tl-208           2.196E-01      7.584E-02      7.713E-02      4.051E-02
U-235     #      7.838E-01      9.420E-02      1.055E-01      4.192E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.768E+01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Sample description                                             
QC690216, 198860, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det4\4_20130619_006.An1

Acquisition information
Start time:                 6/19/2013 14:06:43
Live time:               2700
Real time:               2716
Dead time:                  0.59 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/19/2013 08:05:38
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.225E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1539E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1539E+02) = 

8.5694E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/24/2013 09:55:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0708

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.62      134.  19.49   1.18  0.000E+00
59.30       54.  78.21   0.81  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.29       40. 111.79   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.924E+00 Th234 
70.12       25. 134.42   0.26  2.377E-02
74.63      830.   6.11   0.82  2.742E-02
77.02     1517.   3.63   0.83  2.924E-02
79.46      111.  31.83   0.83  3.101E-02
87.15      574.   7.26   0.84  3.599E-02
89.85      189.  19.35   0.84  3.753E-02
92.77       71.  48.52   0.84  3.907E-02    92.59   4.343  1.338E+00 Th234 

93.35   4.100  1.346E+00 Ac228 
92.59   4.343  1.338E+00 Th234 

121.06       51.  72.22   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  1.180E-01 Eu152 

123.66        7. 569.99   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.158E-02 Eu154 

186.27      901.   6.17   0.92  4.850E-02   185.72  57.000  1.033E+00 U235  
186.21   3.555  1.658E+01 Ra226 

205.64       48.  81.67   0.96  4.677E-02   205.32   5.020    PBC<MDA U235  
238.73      379.   9.37   0.99  4.347E-02   238.63  43.600  6.341E-01 Pb212 
242.06     1423.   3.37   0.99  4.314E-02   242.00   7.268  1.439E+01 Pb214 
259.37      112.  29.76   0.41  4.148E-02
295.23     3422.   1.97   1.09  3.829E-02   295.22  18.414  1.538E+01 Pb214 
300.34       42.  71.22   1.05  3.789E-02   300.09   3.180    PBC<MDA Pb212 
338.30       87.  35.44   0.62  3.500E-02   338.32  11.400  6.931E-01 Ac228 
351.91     5712.   1.46   1.14  3.408E-02   351.93  35.600  1.493E+01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
388.70       54.  46.22   0.55  3.182E-02
569.03       19.  97.34   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.77      138.  16.68   0.82  2.393E-02   583.19  85.000  2.085E-01 Tl208 
609.34     4535.   1.58   1.35  2.322E-02   609.31  45.490  1.360E+01 Bi214 
661.45       48.  38.69   1.38  2.192E-02   661.66  84.990  8.132E-02 Cs137 
727.72       31.  49.16   1.44  2.051E-02   727.33   6.650  7.161E-01 Bi212 
768.45      436.   7.30   1.23  1.974E-02
786.19      151.  18.25   0.85  1.942E-02   785.37   1.110  2.224E+01 Bi212 
860.60       21.  75.35   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
872.56       13. 107.41   1.56  1.804E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  1.903E-01 Eu154 
880.14       24.  64.42   1.57  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.30      106.  20.12   0.98  1.750E-02   911.20  26.200  7.328E-01 Ac228 
964.32       38.  44.59   1.63  1.681E-02   964.08  14.500  5.024E-01 Eu152 

964.08  14.500  5.024E-01 Eu152 
969.32       64.  27.44   0.47  1.675E-02   968.96  15.900  7.590E-01 Ac228 
995.39        5. 274.11   1.66  1.642E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  9.069E-02 Eu154 
1111.04       14.  82.88   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  2.268E-01 Eu152 
1120.34     1038.   3.46   1.99  1.507E-02  1120.29  14.910  1.463E+01 Bi214 
1172.83        9. 136.01   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1238.22      379.   6.91   1.84  1.399E-02
1332.91       13.  89.00   1.90  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1377.77      280.   8.17   1.08  1.288E-02
1408.25      104.  15.67   1.96  1.266E-02  1408.01  20.850  1.261E+00 Eu152 

1408.01  20.850  1.261E+00 Eu152 
1460.94      338.   7.29   1.43  1.229E-02  1460.82  10.550  8.267E+00 K40   
1764.46      908.   3.41   2.22  1.048E-02  1764.49  15.310  1.791E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.83    30.62       262.       134. 0.000E+00   38.98   1.177  -      s 
280.70    70.12       586.        25. 1.056E+03  268.84   0.261  -      sc
298.73    74.63      1064.       636. 2.320E+04   16.84   0.788  -        
308.28    77.02      1072.      1235. 4.225E+04    9.70   0.876  -        
318.01    79.46       520.        60. 1.928E+03  108.28   0.341 TH-227  s 
348.67    87.13       698.       555. 1.542E+04   16.75   0.842  -        
359.46    89.83       578.       220. 5.852E+03   33.79   1.169  -      s 

1037.14   259.37       404.       112. 2.712E+03   59.53   0.407 PB-214  s 
1554.18   388.70       235.        54. 1.691E+03   92.44   0.545  -      s 
3072.68   768.45       148.       436. 2.210E+04   14.60   1.230 BI-214   M
3143.66   786.19       248.        52. 2.679E+03   89.96   0.847 PB-214  sM
4952.04  1238.22        74.       379. 2.707E+04   13.81   1.835 BI-214    
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5510.47  1377.77        52.       280. 2.176E+04   16.33   1.079 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.43    59.30       879.        54.     0.020   156.41   0.809 
Th-234    253.39    63.29       999.        40.     0.015   223.57   0.813s
Th-234    371.74    92.90       820.        70.     0.026   117.50   0.843s
Ac-228    373.54    93.35       593.        14.     0.005   475.11   0.844D
Eu-152    484.28   121.06       651.        51.     0.019   144.44   0.873 
Eu-154    494.70   123.66       821.         7.     0.003  1139.98   0.875s
Pa-234    524.41   131.10       890.        -9.    -0.003   988.25   0.883s
U-235     575.50   143.88       974.       -21.    -0.008   417.76   0.896s
U-235     655.24   163.83      1020.       -47.    -0.017   195.26   0.916s
U-235     742.74   185.72       868.       683.     0.253    13.53   0.938D
Ra-226    744.70   186.21       779.       162.     0.060    51.09   0.918D
U-235     822.34   205.64       740.        48.     0.018   163.33   0.958 
Pb-212    954.58   238.72       507.       345.     0.128    22.89   0.858 
Pb-214    967.91   242.05       576.      1386.     0.513     7.74   0.984 
Tl-208   1108.80   277.30       623.       -16.    -0.006   507.50   1.029s
Pb-214   1180.50   295.23       400.      3418.     1.266     3.93   1.095 
Pb-212   1200.93   300.34       419.        42.     0.015   142.45   1.051 
Ac-228   1352.68   338.30       333.        87.     0.032    70.87   0.620s
Pb-214   1407.07   351.91       393.      5705.     2.113     2.91   1.138 
Pa-234   2275.18   569.03       165.        19.     0.007   194.68   1.303s
Tl-208   2334.13   583.77       124.       134.     0.050    33.36   0.817s
Bi-214   2436.39   609.34       177.      4525.     1.676     3.17   1.353 
Cs-137   2644.76   661.45       146.        48.     0.018    77.39   1.384s
Eu-154   2895.07   724.04       150.       -12.    -0.004   306.08   1.438s
Bi-212   2909.80   727.72        99.        31.     0.011    98.33   1.441s
Eu-152   3118.40   779.88       146.       -23.    -0.009   151.69   1.484s
Bi-212   3142.82   785.98       159.        99.     0.037    41.22   1.490 
Tl-208   3441.26   860.60       115.        21.     0.008   150.70   1.552 
Eu-154   3489.12   872.56        92.        13.     0.005   214.83   1.562s
Pa-234   3519.41   880.14       107.        24.     0.009   128.84   1.568s
Pa-234   3531.64   883.19       139.       -11.    -0.004   318.98   1.570s
Ac-228   3644.06   911.30       105.       106.     0.039    40.25   0.978s
Pa-234   3783.98   946.27       108.        -5.    -0.002   611.62   1.620s
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   3856.16   964.32       128.        38.     0.014    89.19   1.635s
Ac-228   3876.17   969.32        83.        64.     0.024    54.87   0.468s
Eu-154   3980.46   995.39        88.         5.     0.002   548.23   1.660s
Eu-154   4024.69  1006.45       102.       -13.    -0.005   228.53   1.666s
Eu-152   4443.15  1111.04        65.        14.     0.005   165.77   1.748s
Bi-214   4480.35  1120.34        63.      1036.     0.384     6.93   1.989 
Co-60    4690.36  1172.83        73.         9.     0.003   272.02   1.793s
Co-60    5330.93  1332.91        63.        13.     0.005   178.01   1.905s
Eu-152   5632.45  1408.25        82.       104.     0.039    31.34   1.955 
K-40     5843.33  1460.94        88.       338.     0.125    14.59   1.428s
Bi-212   6478.44  1619.61        47.        -3.    -0.001   730.46   2.089 
Bi-214   7058.34  1764.46        12.       905.     0.335     6.82   2.219 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.3214E-01                                      5.12E+12             
911.20 7.328E-01  (P 1.654E-01 2.01E+01 2.62E+01 G  
968.96 7.590E-01  (P 2.534E-01 2.74E+01 1.59E+01 G  
338.32 6.931E-01  (P 3.381E-01 3.54E+01 1.14E+01 G  

Energy duplication    
93.35 2.780E-01 } P 1.116E+00 2.38E+02 4.10E+00 XA 

Am-241   I   3.3629E-01                                      1.58E+05             
59.54 3.363E-01 ?(  4.267E-01 7.82E+01 3.59E+01 G  

Bi-212   N   2.7002E+00                                      5.12E+12             
727.33 7.161E-01 ?(  5.397E-01 4.92E+01 6.65E+00 G  
785.37 1.459E+01  (  4.325E+00 2.06E+01 1.11E+00 G  

1620.74-5.035E-01 -   2.987E+00 3.65E+02 1.51E+00 G  

Bi-214   N   1.3597E+01                                      5.84E+05             
609.31 1.360E+01  (P 9.315E-02 1.58E+00 4.55E+01 G  

1120.29 1.463E+01 + P 2.608E-01 3.46E+00 1.49E+01 G  
1764.49 1.791E+01 + P 1.567E-01 3.41E+00 1.53E+01 G  

Co-60    T   2.6125E-02                                      1.93E+03             
1332.49 3.206E-02 &(  4.472E-02 8.90E+01 1.00E+02 G  
1173.23 2.018E-02 &(  4.387E-02 1.36E+02 9.98E+01 G  

Cs-137   I   8.1317E-02                                      1.10E+04             
661.66 8.132E-02  (  4.807E-02 3.87E+01 8.50E+01 G  
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   3.8553E-01                                      4.94E+03             
344.28 1.299E-03 %(  1.643E-01 7.68E+03 2.66E+01 G  
121.78 1.180E-01  (  1.377E-01 7.22E+01 2.84E+01 G  
778.90-2.942E-01 +   3.538E-01 7.58E+01 1.30E+01 G  
964.08 5.024E-01  (  3.442E-01 4.46E+01 1.45E+01 G  

1112.08 2.268E-01 ?(  2.938E-01 8.29E+01 1.34E+01 G  
1408.01 1.261E+00  (  2.542E-01 1.57E+01 2.09E+01 G  

Eu-154   I   1.4414E-01                                      3.14E+03             
873.18 1.903E-01 &(  3.254E-01 1.07E+02 1.22E+01 G  
123.07 1.158E-02 &   1.085E-01 5.70E+02 4.04E+01 G  

1274.43-1.854E-03 %   7.623E-02 2.50E+03 3.49E+01 G  
723.30-8.922E-02 -   2.208E-01 1.53E+02 2.00E+01 G  

1004.72-1.409E-01 -   2.573E-01 1.14E+02 1.79E+01 G  
996.25 9.069E-02 ?(  4.039E-01 2.74E+02 1.05E+01 G  

K-40     N   8.2666E+00                                      4.57E+11             
1460.82 8.267E+00  (P 5.359E-01 7.29E+00 1.06E+01 G  

Pa-234   N   1.6280E-01                                      1.63E+12             
131.30-3.009E-02 ?(  2.443E-01 4.94E+02 1.82E+01 G  
569.50 2.688E-01 ?(  4.191E-01 9.73E+01 9.30E+00 G  
946.00-6.703E-02 +   3.340E-01 3.06E+02 1.35E+01 G  
880.52 4.032E-01 &(  4.058E-01 6.44E+01 1.05E+01 G  
883.24-1.945E-01 +   5.015E-01 1.59E+02 9.70E+00 G  

Pb-212   N   5.7798E-01                                      5.12E+12             
238.63 5.780E-01  (  8.782E-02 1.14E+01 4.36E+01 G  
300.09 1.096E+00 +   1.256E+00 7.12E+01 3.18E+00 G  

Pb-214   N   1.5082E+01                                      5.84E+05             
351.93 1.493E+01  (P 1.208E-01 1.46E+00 3.56E+01 G  
295.22 1.538E+01  (P 2.099E-01 1.97E+00 1.84E+01 G  
242.00 1.403E+01 - P 5.660E-01 3.87E+00 7.27E+00 G  

Ra-226   N   2.9889E+00                                      5.84E+05             
Derived Ave Activity  

186.21 2.989E+00 }(  1.197E+00 2.55E+01 3.56E+00 G  

Th-234   N   1.5995E+00                                      1.63E+12             
63.30 1.924E+00 &(  3.508E+00 1.12E+02 3.75E+00 G  
92.59 1.319E+00  (  1.251E+00 5.88E+01 4.34E+00 G  

Tl-208   N   2.1962E-01                                      5.12E+12             
583.19 2.085E-01 @(P 4.051E-02 1.67E+01 8.50E+01 G  
277.37-1.962E-01 & P 7.020E-01 2.54E+02 6.60E+00 G  
860.53 2.956E-01  (  3.513E-01 7.54E+01 1.24E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:54:14
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   7.8382E-01                                      2.57E+11             
143.77-1.225E-01 ?(  4.192E-01 2.09E+02 1.09E+01 G  
205.32 6.470E-01 &(  8.568E-01 8.17E+01 5.02E+00 G  
163.36-5.840E-01 +   9.288E-01 9.76E+01 5.08E+00 G  
185.72 7.838E-01 }   7.874E-02 6.76E+00 5.70E+01 G  

Energy duplication    
93.35 0.000E+00 }   8.960E-01 3.52E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.30       879.        54.     0.020   156.41   3.363E-01   
Th-234      63.29       999.        40.     0.015   223.57   1.924E+00   
Th-234      92.90       820.        70.     0.026   117.50   1.319E+00   
Eu-152     121.06       651.        51.     0.019   144.44   1.180E-01   
Eu-154     123.66       821.         7.     0.003  1139.98   1.158E-02   
Pa-234     131.10       890.        -9.    -0.003   988.25  -3.009E-02   
Pa-234     569.03       165.        19.     0.007   194.68   2.688E-01   
Cs-137     661.45       146.        48.     0.018    77.39   8.132E-02   

291 of 524
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154     724.04       150.       -12.    -0.004   306.08  -8.922E-02   
Eu-152     779.88       146.       -23.    -0.009   151.69  -2.942E-01   
Eu-154     872.56        92.        13.     0.005   214.83   1.903E-01   
Pa-234     880.14       107.        24.     0.009   128.84   4.032E-01   
Pa-234     883.19       139.       -11.    -0.004   318.98  -1.945E-01   
Pa-234     946.27       108.        -5.    -0.002   611.62  -6.703E-02   
Eu-152     964.32       128.        38.     0.014    89.19   5.024E-01   
Eu-154     995.39        88.         5.     0.002   548.23   9.069E-02   
Eu-154    1006.45       102.       -13.    -0.005   228.53  -1.409E-01   
Eu-152    1111.04        65.        14.     0.005   165.77   2.268E-01   
Co-60     1172.83        73.         9.     0.003   272.02   2.018E-02   
Co-60     1332.91        63.        13.     0.005   178.01   3.206E-02   
Eu-152    1408.25        82.       104.     0.039    31.34   1.261E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.3214E-01    7.3214E-01   2.4575E-01    2.5139E-01  1.654E-01
Am-241 #A    3.3625E-01    3.3629E-01   5.2600E-01    5.2657E-01  4.267E-01
Bi-212       2.7002E+00    2.7002E+00   1.1130E+00    1.1215E+00  5.397E-01
Bi-214       1.3597E+01    1.3597E+01   4.3146E-01    7.4815E-01  9.315E-02
Co-60  #A    2.5880E-02    2.6125E-02   4.2465E-02    4.2481E-02  4.472E-02
Cs-137 #     8.1183E-02    8.1317E-02   6.2928E-02    6.3036E-02  4.807E-02
Eu-152 #C    3.8412E-01    3.8553E-01   1.2081E-01    1.2222E-01  1.643E-01
Eu-154 #A    1.4331E-01    1.4414E-01   3.0966E-01    3.0976E-01  3.254E-01
K-40         8.2666E+00    8.2666E+00   1.2661E+00    1.3322E+00  5.359E-01
Pa-234 #A    1.6280E-01    1.6280E-01   2.0975E-01    2.1361E-01  2.443E-01
Pb-212       5.7798E-01    5.7798E-01   1.3233E-01    1.3878E-01  8.782E-02
Pb-214       1.5082E+01    1.5082E+01   3.6951E-01    7.9623E-01  1.208E-01
Ra-226       2.9888E+00    2.9889E+00   1.5271E+00    1.5367E+00  1.197E+00
Th-234 #A    1.5995E+00    1.5995E+00   1.8794E+00    1.8855E+00  3.508E+00
Tl-208       2.1962E-01    2.1962E-01   7.5842E-02    7.7133E-02  4.051E-02
U-235  #C    7.8382E-01    7.8382E-01   9.4201E-02    1.0552E-01  4.192E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

292 of 524
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619_006.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     4.416E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 4.4165379E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245759                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        05/24/13 10:03                
Lab ID:          QC690215                      Analyzed:        06/19/13 14:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   318.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          198860                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                      -0.02254 U         0.1046        0.08386           0.9     
Bismuth-212                        -0.03866 U         0.1342        0.1949                    
Bismuth-214                        -0.003597 U        0.05807       0.03652                   
Cesium-137                          0.004517 U        0.01517       0.01163           0.07    
Cobalt-60                           0 U               0.01679       0.005647          0.03    
Europium-152                       -0.008500 U        0.04602       0.03682           0.1     
Europium-154                        0.006745 U        0.03813       0.09827           0.2     
Lead-212                            0.01198 U         0.03288       0.02603                   
Lead-214                            0.008181 U        0.03583       0.03029                   
Potassium-40                       -0.4959 U         19.84          0.2566                    
Protactinium-234                    0.01067 U         0.01559       0.04958                   
Radium-226 (By Bismuth-214)        -0.003597 U        0.05807       0.03652           0.2     
Thallium-208                       -0.00009896 U      0.01635       0.01414                   
Thorium-232 (By Actinium-228)      -0.01485 U         0.1662        0.06067           0.9     
Thorium-234                         0.2528 U          0.7619        0.5996                    
Uranium-235                         0.03735 U         0.1061        0.08389           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 245759 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : QC690215                                                       

Seqnum : 1523245261007.1                               Matrix        : Soil                                                           

File   : 3_20130619_007                                Batch         : 198860                       Time      : 19-JUN-2013 14:11     

Cal    : 19-JUN-2013 07:52:27,29-APR-2013 08:26:15     Caldate       : 19-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 318.18 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma      2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g      

Analyte                Result        MDA     MDA    Counting       Total     Flags
Americium-241                   -0.02254      0.08386   0.9   .10464        .10466       u    
Bismuth-212                     -0.03866      0.1949          .13423        .13425       u    
Bismuth-214                     -0.003597     0.03652         .058065       .058065      u    
Cesium-137                      0.004517      0.01163   0.07  .015173       .015175      u    
Cobalt-60                       0             0.005647  0.03  .01679        .01679       u    
Europium-152                    -0.008500     0.03682   0.1   .046016       .046018      u    
Europium-154                    0.006745      0.09827   0.2   .038133       .038135      u    
Lead-212                        0.01198       0.02603         .032877       .032888      u    
Lead-214                        0.008181      0.03029         .035833       .035835      u    
Potassium-40                    -0.4959       0.2566          19.835        19.835       u    
Protactinium-234                0.01067       0.04958         .015594       .015817      u    
Radium-226 (By Bismuth-214)     -0.003597     0.03652   0.2   .058065       .058065      u    
Thallium-208                    -0.00009896   0.01414         .016354       .016354      u    
Thorium-232 (By Actinium-228)   -0.01485      0.06067   0.9   .16616        .16616       u    
Thorium-234                     0.2528        0.5996          .76191        .76229       u    
Uranium-235                     0.03735       0.08389   0.18  .10614        .10617       u    

u=use  

Page 1 of 1                                                                                                           1523245261007.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC690215, 198860, BLANK 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130619_007
Contract: Tetra Tech EC           Sample Type: VOID   

Unit Number: BLANK                        Matrix: S         
Sample Time: 5/24/2013 10:03           Live Time: 2700   sec

Acquisition Time: 6/19/2013 14:11:35        Real Time: 2704   sec
Analysis Time: 6/20/2013 07:52           Dead Time: 0.14   %

Analysis Quantity: 3.182E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB   -1.485E-02      1.662E-01      1.662E-01      6.067E-02
Am-241    #AB   -2.254E-02      1.046E-01      1.047E-01      8.386E-02
Bi-212    #AB   -3.866E-02      1.342E-01      1.342E-01      1.949E-01
Bi-214    #AB   -3.597E-03      5.807E-02      5.807E-02      3.652E-02
Co-60     #AB    0.000E+00      1.679E-02      1.679E-02      5.647E-03
Cs-137    #AB    4.517E-03      1.517E-02      1.517E-02      1.163E-02
Eu-152    #AB   -8.500E-03      4.602E-02      4.602E-02      3.682E-02
Eu-154    #AB    6.745E-03      3.813E-02      3.813E-02      9.827E-02
K-40      #AB   -4.959E-01      1.984E+01      1.984E+01      2.566E-01
Pa-234     AB    1.067E-02      1.559E-02      1.582E-02      4.958E-02
Pb-212    #AB    1.198E-02      3.288E-02      3.289E-02      2.603E-02
Pb-214    #AB    8.181E-03      3.583E-02      3.583E-02      3.029E-02
Ra-226    #AB   -2.569E-02      3.144E-01      3.144E-01      2.564E-01
Th-234    #AB    2.528E-01      7.619E-01      7.623E-01      5.996E-01
Tl-208    #AB   -9.896E-05      1.635E-02      1.635E-02      1.414E-02
U-235     #AB    3.735E-02      1.061E-01      1.062E-01      8.389E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    3.322E-01

Analyst: Robin Fluty
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ORTEC g v - i (3263) Env32  G53W4.26  6/20/2013 07:52:02
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619_007.An1               

Sample description                                             
QC690215, 198860, BLANK                                         

Spectrum Filename: C:\User\SPC\Det3\3_20130619_007.An1

Acquisition information
Start time:                 6/19/2013 14:11:35
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/19/2013 07:52:27
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.776E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1818E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1818E+02) = 

8.4943E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       5/24/2013 10:03:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    239.33    59.78        31.        -3.    -0.001   464.37   0.835s
Th-234    255.75    63.89        26.         5.     0.002   301.39   0.840s
Th-234    370.44    92.59        48.         1.     0.000  1593.66   0.872s
Ac-228    373.49    93.35        24.         4.     0.001   225.34   0.873D
U-235     373.49    93.35        22.         6.     0.002   225.34   0.873D
Eu-154    492.27   123.07        73.         1.     0.000  1894.34   0.906s
Pa-234    529.12   132.29        34.        -6.    -0.002   293.14   0.915s
U-235     577.46   144.38        36.         6.     0.002   284.18   0.928s
U-235     742.96   185.79        31.         1.     0.000  1640.50   0.973s
Ra-226    745.90   186.53        34.        -1.    -0.001  1223.66   0.974s
Pb-212    951.49   237.96        42.         7.     0.003   274.45   1.029s
Pb-214    969.53   242.47        27.        -5.    -0.002   292.17   1.032s
Pb-212   1201.79   300.57        32.        -2.    -0.001   800.25   1.092s
Ac-228   1353.68   338.57        25.        -4.    -0.001   706.78   1.130s
Eu-152   1375.77   344.09        20.        -2.    -0.001   541.34   1.136s
Pb-214   1406.83   351.86        24.         3.     0.001   157.60   1.144s
Bi-214   2437.66   609.67        27.        -1.     0.000   238.87   1.382s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2638.72   659.94         8.         3.     0.001   335.93   1.427s
Eu-154   2896.02   724.28        14.         2.     0.001   579.71   1.477s
Bi-212   2914.08   728.79        13.        -3.    -0.001   347.19   1.481s
Bi-212   3142.26   785.84        11.         1.     0.000   892.82   1.527s
Tl-208   3442.06   860.79        13.        -4.    -0.001   288.33   1.584s
Pa-234   3521.00   880.52         3.         2.     0.001   245.82   1.599D
Pa-234   3531.88   883.24         2.         2.     0.001   214.54   1.601D
Ac-228   3642.02   910.77        14.        -2.    -0.001   344.31   1.622s
Eu-152   3851.22   963.06        17.        -1.     0.000  1482.45   1.659s
Eu-154   3981.24   995.56        13.        -3.    -0.001   370.25   1.681s
Bi-214   4476.99  1119.46        14.        -1.    -0.001   796.96   1.762s
Co-60    4701.40  1175.53         7.         0.     0.000  1876.55   1.795s
Eu-154   5089.73  1272.57         8.         1.     0.001   565.37   1.853s
Bi-214   7040.63  1759.87         7.        -3.    -0.001   244.65   2.068s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -1.4847E-02                                      5.12E+12             
911.20-1.485E-02 &(P 6.067E-02 1.72E+02 2.62E+01 G  
968.96 2.457E-05 % P 8.870E-02 1.44E+02 1.59E+01 G  
338.32-3.066E-02 + P 9.389E-02 3.53E+02 1.14E+01 G  

Energy duplication    
93.35 7.993E-02 & P 2.353E-01 1.13E+02 4.10E+00 XA 

Am-241   I  -2.2535E-02                                      1.58E+05             
59.54-2.253E-02 ?(  8.386E-02 2.32E+02 3.59E+01 G  

Bi-212   N  -3.8662E-02                                      5.12E+12             
727.33-7.212E-02 ?(  1.949E-01 1.74E+02 6.65E+00 G  
785.37 1.618E-01 &(  1.163E+00 4.46E+02 1.11E+00 G  

1620.74 6.284E-02 %   1.060E+00 1.04E+03 1.51E+00 G  

Bi-214   N  -3.5972E-03                                      5.84E+05             
609.31-3.597E-03 ?(P 3.652E-02 1.19E+02 4.55E+01 G  

1120.29-1.920E-02 +   1.231E-01 3.98E+02 1.49E+01 G  
1764.49-6.689E-02 +   1.208E-01 1.22E+02 1.53E+01 G  

Cs-137   I   4.5169E-03                                      1.10E+04             
661.66 4.517E-03 ?(  1.163E-02 1.68E+02 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I  -8.5004E-03                                      4.94E+03             
344.28-8.500E-03 ?(  3.682E-02 2.71E+02 2.66E+01 G  
121.78 8.023E-04 %   2.713E-02 2.06E+03 2.84E+01 G  
778.90 0.000E+00 +   2.936E-02 1.00E+03 1.30E+01 G  
964.08-1.037E-02 +   1.252E-01 7.41E+02 1.45E+01 G  

1112.08 0.000E+00 +   3.654E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 +   1.109E-01 1.00E+03 2.09E+01 G  

Eu-154   I   6.7448E-03                                      3.14E+03             
873.18 0.000E+00 ?(  9.827E-02 1.00E+03 1.22E+01 G  
123.07 2.179E-03 ?(  3.385E-02 9.47E+02 4.04E+01 G  

1274.43 9.934E-03 ?(  4.428E-02 2.83E+02 3.49E+01 G  
723.30 1.449E-02 ?(  6.694E-02 2.90E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.136E-01 1.00E+03 1.79E+01 G  
996.25-5.323E-02 +   1.539E-01 1.85E+02 1.05E+01 G  

K-40     N  -4.9588E-01                                      4.57E+11             
1460.82-4.959E-01 %(P 2.566E-01 1.00E+03 1.06E+01 G  

Pa-234   N   1.0666E-02                                      1.63E+12             
131.30-2.140E-02 ?(  4.958E-02 1.47E+02 1.82E+01 G  
569.50 0.000E+00 +   1.402E-01 1.00E+03 9.30E+00 G  
946.00 0.000E+00 +   3.219E-02 1.00E+03 1.35E+01 G  
880.52 3.822E-02  (  6.511E-02 1.23E+02 1.05E+01 G  
883.24 4.100E-02  (  5.667E-02 1.07E+02 9.70E+00 G  

Pb-212   N   1.1979E-02                                      5.12E+12             
238.63 1.198E-02 ?(  2.603E-02 1.37E+02 4.36E+01 G  
300.09-5.452E-02 &   3.538E-01 4.00E+02 3.18E+00 G  

Pb-214   N   8.1810E-03                                      5.84E+05             
351.93 8.181E-03  (P 3.029E-02 7.88E+01 3.56E+01 G  
295.22-1.006E-02 % P 6.094E-02 2.61E+03 1.84E+01 G  
242.00-5.505E-02 +   1.265E-01 1.46E+02 7.27E+00 G  

Ra-226   N  -2.5693E-02                                      5.84E+05             
186.21-2.569E-02 ?(  2.564E-01 6.12E+02 3.56E+00 G  

Th-234   N   2.5280E-01                                      1.63E+12             
63.30 2.528E-01 &(  5.996E-01 1.51E+02 3.75E+00 G  
92.59 2.434E-02 -   3.175E-01 7.97E+02 4.34E+00 G  

Tl-208   N  -9.8955E-05                                      5.12E+12             
583.19-9.896E-05 %(P 1.414E-02 1.21E+02 8.50E+01 G  
277.37-1.413E-02 % P 1.229E-01 1.00E+03 6.60E+00 G  
860.53-5.363E-02 +   1.191E-01 1.44E+02 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   3.7352E-02                                      2.57E+11             
143.77 3.735E-02 ?(  8.389E-02 1.42E+02 1.09E+01 G  
205.32 0.000E+00 -   2.250E-01 1.00E+03 5.02E+00 G  
163.36 0.000E+00 -   2.068E-01 1.00E+03 5.08E+00 G  
185.72 1.147E-03 &   1.539E-02 8.20E+02 5.70E+01 G  

Energy duplication    
93.35 9.165E-02 &   1.590E-01 1.13E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.78        31.        -3.    -0.001   464.37  -2.253E-02   
Th-234      63.89        26.         5.     0.002   301.39   2.528E-01   
Th-234      92.59        48.         1.     0.000  1593.66   2.434E-02   
Ac-228      93.35        24.         4.     0.001   225.34   7.993E-02  P
U-235       93.35        22.         6.     0.002   225.34   9.165E-02   
Eu-154     123.07        73.         1.     0.000  1894.34   2.179E-03   
U-235      144.38        36.         6.     0.002   284.18   3.735E-02   
U-235      185.79        31.         1.     0.000  1640.50   1.147E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226     186.53        34.        -1.    -0.001  1223.66  -2.569E-02   
Pb-212     237.96        42.         7.     0.003   274.45   1.198E-02   
Pb-214     242.47        27.        -5.    -0.002   292.17  -5.505E-02   
Pb-212     300.57        32.        -2.    -0.001   800.25  -5.452E-02   
Ac-228     338.57        25.        -4.    -0.001   706.78  -3.066E-02  P
Eu-152     344.09        20.        -2.    -0.001   541.34  -8.500E-03   
Pb-214     351.86        24.         3.     0.001   157.60   8.181E-03  P
Bi-214     609.67        27.        -1.     0.000   238.87  -3.597E-03  P
Cs-137     659.94         8.         3.     0.001   335.93   4.517E-03   
Eu-154     724.28        14.         2.     0.001   579.71   1.449E-02   
Bi-212     728.79        13.        -3.    -0.001   347.19  -7.212E-02   
Bi-212     785.84        11.         1.     0.000   892.82   1.618E-01   
Tl-208     860.79        13.        -4.    -0.001   288.33  -5.363E-02   
Ac-228     910.77        14.        -2.    -0.001   344.31  -1.485E-02  P
Eu-152     963.06        17.        -1.     0.000  1482.45  -1.037E-02   
Eu-154     995.56        13.        -3.    -0.001   370.25  -5.323E-02   
Bi-214    1119.46        14.        -1.    -0.001   796.96  -1.920E-02   
Co-60     1175.53         7.         0.     0.000  1876.55  -9.114E-04   
Eu-154    1272.57         8.         1.     0.001   565.37   9.934E-03   
Bi-214    1759.87         7.        -3.    -0.001   244.65  -6.689E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -1.4847E-02   -1.4847E-02   1.6616E-01    1.6616E-01  6.067E-02
Am-241 #A   -2.2532E-02   -2.2535E-02   1.0464E-01    1.0466E-01  8.386E-02
Bi-212 #A   -3.8662E-02   -3.8662E-02   1.3423E-01    1.3425E-01  1.949E-01
Bi-214 #A   -3.5971E-03   -3.5972E-03   5.8065E-02    5.8065E-02  3.652E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.6790E-02    1.6790E-02  5.647E-03
Cs-137 #A    4.5094E-03    4.5169E-03   1.5173E-02    1.5175E-02  1.163E-02
Eu-152 #A   -8.4693E-03   -8.5004E-03   4.6016E-02    4.6018E-02  3.682E-02
Eu-154 #A    6.7060E-03    6.7448E-03   3.8133E-02    3.8135E-02  9.827E-02
K-40   #A   -4.9588E-01   -4.9588E-01   1.9835E+01    1.9835E+01  2.566E-01
Pa-234  A    1.0666E-02    1.0666E-02   1.5594E-02    1.5817E-02  4.958E-02
Pb-212 #A    1.1979E-02    1.1979E-02   3.2877E-02    3.2888E-02  2.603E-02
Pb-214 #A    8.1807E-03    8.1810E-03   3.5833E-02    3.5835E-02  3.029E-02
Ra-226 #A   -2.5692E-02   -2.5693E-02   3.1439E-01    3.1440E-01  2.564E-01
Th-234 #A    2.5280E-01    2.5280E-01   7.6191E-01    7.6229E-01  5.996E-01
Tl-208 #A   -9.8955E-05   -9.8955E-05   1.6354E-02    1.6354E-02  1.414E-02
U-235  #A    3.7352E-02    3.7352E-02   1.0614E-01    1.0617E-01  8.389E-02
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  945.8 to  2035.3 keV)     0.000E+00  pCi/g         
Total Decayed Activity (  945.8 to  2035.3 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 07:26:13

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1561 +0.250244*Channel -5.02495e-008*Channel**2

FWHM (ch) =   3.1346 +0.000990*Channel -2.98926e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.48      121.78   121.88 -0.08%      0.91     0.90    1.10%
977.23      244.70   244.65  0.02%      1.01     1.02   -1.00%

1375.02      344.28   344.15  0.04%      1.10     1.11   -1.00%
3114.25      778.90   778.99 -0.01%      1.52     1.48    2.71%
3854.91      964.08   964.08  0.00%      1.59     1.63   -2.19%
5632.23     1408.01  1407.99  0.00%      1.94     1.94    0.24%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:18:40
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102002_EffCal.An1         

Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:32:10

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.1177 +0.250254*Channel -5.27021e-008*Channel**2

FWHM (ch) =   2.9742 +0.001211*Channel -6.89135e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.62      121.78   121.88 -0.08%      0.89     0.89    0.66%
977.33      244.70   244.65  0.02%      1.04     1.02    1.73%

1375.15      344.28   344.16  0.04%      1.09     1.13   -3.27%
3114.38      778.90   778.99 -0.01%      1.54     1.52    1.15%
3855.05      964.08   964.08  0.00%      1.65     1.65   -0.24%
5632.47     1408.01  1407.99  0.00%      1.90     1.90   -0.11%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 07:44:17

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1195 +0.250240*Channel -3.92566e-008*Channel**2

FWHM (ch) =   3.1784 +0.001039*Channel -4.542e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.75  0.03%      0.90     0.92   -2.63%
978.49      244.70   244.70 -0.00%      1.07     1.04    2.96%

1376.80      344.28   344.34 -0.02%      1.12     1.13   -0.66%
3114.59      778.90   778.89  0.00%      1.53     1.49    2.16%
3855.34      964.08   964.06  0.00%      1.58     1.63   -2.77%
5632.16     1408.01  1408.02 -0.00%      1.91     1.90    0.53%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:32:46

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1135 +0.250242*Channel -3.85482e-008*Channel**2

FWHM (ch) =   3.1733 +0.000996*Channel -2.99747e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.75  0.02%      0.90     0.91   -1.71%
978.44      244.70   244.70  0.00%      1.04     1.03    1.28%

1376.74      344.28   344.33 -0.02%      1.13     1.12    0.57%
3114.48      778.90   778.89  0.00%      1.51     1.50    0.68%
3855.28      964.08   964.07  0.00%      1.62     1.64   -1.27%
5631.98     1408.01  1408.02 -0.00%      1.96     1.96    0.30%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00

350 of 524



Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/19/2013  Time: 07:52:27

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1061 +0.250240*Channel -3.77634e-008*Channel**2

FWHM (ch) =   3.0671 +0.001152*Channel -5.86493e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.01      121.78   121.75  0.02%      0.89     0.90   -1.32%
978.40      244.70   244.69  0.00%      1.07     1.04    3.13%

1376.73      344.28   344.34 -0.02%      1.11     1.14   -2.16%
3114.45      778.90   778.89  0.00%      1.53     1.52    0.30%
3855.24      964.08   964.07  0.00%      1.66     1.66   -0.16%
5631.91     1408.01  1408.02 -0.00%      1.92     1.92    0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/17/2013  Time: 08:03:36

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1117 +0.250211*Channel -3.14092e-008*Channel**2

FWHM (ch) =   3.1086 +0.000872*Channel -1.06508e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.77  0.01%      0.86     0.88   -2.35%
978.74      244.70   244.75 -0.02%      0.98     0.99   -0.70%

1376.43      344.28   344.23  0.01%      1.12     1.07    3.89%
3114.79      778.90   778.94 -0.00%      1.42     1.43   -0.57%
3855.27      964.08   964.05  0.00%      1.56     1.58   -1.01%
5631.74     1408.01  1408.02 -0.00%      1.93     1.92    0.40%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

376 of 524



ORTEC g v - i (1087) Env32  G53W4.26  4/24/2013 17:57:07
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130305002_EffVerif.An1       

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/18/2013  Time: 07:49:40

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1186 +0.250215*Channel -3.09012e-008*Channel**2

FWHM (ch) =   3.0031 +0.001023*Channel -2.24397e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.01%      0.87     0.87   -0.92%
978.78      244.70   244.76 -0.02%      0.99     1.00   -1.01%

1376.43      344.28   344.23  0.02%      1.12     1.09    2.06%
3114.74      778.90   778.94 -0.00%      1.51     1.49    1.06%
3855.21      964.08   964.05  0.00%      1.62     1.65   -1.74%
5631.62     1408.01  1408.02 -0.00%      2.02     2.01    0.37%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/19/2013  Time: 08:05:38

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1143 +0.250226*Channel -3.2247e-008*Channel**2

FWHM (ch) =   2.9840 +0.001058*Channel -3.51835e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.10      121.78   121.76  0.01%      0.86     0.87   -1.43%
978.72      244.70   244.76 -0.02%      1.01     1.00    1.40%

1376.36      344.28   344.23  0.01%      1.10     1.09    0.55%
3114.64      778.90   778.94 -0.00%      1.46     1.48   -1.49%
3855.10      964.08   964.05  0.00%      1.65     1.63    0.90%
5631.52     1408.01  1408.02 -0.00%      1.95     1.96   -0.05%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Continuing Calibration Verification Raw Data
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130617001_QCAsLeft                                                        
Acquired: 6/17/2013 07:15:28
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.40    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.23      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.53      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.83      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.95      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130617001_QCAsLeft.An1

Acquisition information
Start time:                 6/17/2013 07:15:28
Live time:                600
Real time:                627
Dead time:                  4.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0564

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10765.   1.53   1.08  1.774E-02
45.47     5394.   1.97   0.83  1.759E-02
46.83     1451.   7.95   0.83  1.755E-02
121.88    85626.   0.37   0.91  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    17873.   0.91   1.01  1.231E-02   244.70   7.550  9.913E-01 Qa245 
295.83      986.   7.64   1.05  1.099E-02
344.15    50352.   0.47   1.10  9.739E-03   344.28  26.590  1.002E+00 Qa344 
367.60     1610.   5.02   1.14  9.494E-03
411.01     3576.   2.42   1.20  9.042E-03
443.88     4984.   1.86   1.26  8.701E-03
488.71      629.  10.39   1.39  8.235E-03
503.29      282.  19.27   1.39  8.083E-03
563.95      515.  11.76   1.37  7.453E-03
586.09      630.  10.56   1.51  7.222E-03
674.80      228.  18.99   1.40  6.300E-03
678.71      567.   8.37   1.40  6.260E-03
688.68     1076.   6.59   1.41  6.156E-03
778.98    13242.   1.04   1.53  5.218E-03   778.90  12.970  1.008E+00 Qa779 
841.66      329.  18.48   0.99  4.988E-03
867.44     3980.   2.44   1.55  4.894E-03
919.47      396.  10.26   1.59  4.703E-03
926.50      290.  13.48   1.60  4.677E-03
964.08    12660.   1.03   1.59  4.540E-03   964.08  14.500  9.911E-01 Qa964 

1005.22      616.   5.95   1.66  4.432E-03
1085.93     8276.   1.17   1.72  4.219E-03
1089.93     1375.   3.82   1.72  4.209E-03
1112.05    10879.   1.10   1.70  4.150E-03

397 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 07:26:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.84     1093.   4.58   1.80  3.885E-03
1299.08     1173.   3.79   1.94  3.658E-03
1407.97    13967.   0.87   1.95  3.372E-03  1408.01  20.850  1.024E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.13    39.98      6076.     10765. 6.070E+05    3.06   1.077  -      s 
181.10    45.45      2928.      5394. 3.067E+05    3.93   0.829  -       D
186.53    46.81      5923.      1451. 8.267E+04   15.89   0.830  -       D

1181.83   295.83      1674.       986. 8.974E+04   15.28   1.048  -        
1468.76   367.60      1493.      1610. 1.696E+05   10.04   1.141  -      s 
1642.37   411.01      1232.      3576. 3.955E+05    4.85   1.197  -        
1773.79   443.88      1122.      4984. 5.728E+05    3.72   1.259  -        
1953.07   488.71      1176.       629. 7.638E+04   20.79   1.394  -        
2011.38   503.29       956.       282. 3.491E+04   38.55   1.385  -        
2254.00   563.95      1168.       515. 6.912E+04   23.52   1.374  -        
2342.55   586.09      1186.       630. 8.726E+04   21.11   1.513  -      s 
2712.99   678.70       964.       546. 8.723E+04   21.48   1.297  -        
2752.91   688.68      1132.      1076. 1.749E+05   13.19   1.412  -        
3364.99   841.66       933.       329. 6.588E+04   36.97   0.993  -      s 
3468.14   867.44      1336.      3980. 8.133E+05    4.89   1.546  -        
3676.38   919.46       627.       396. 8.417E+04   20.52   1.592  -       D
3704.52   926.49       620.       290. 6.202E+04   26.97   1.597  -       D
4019.44  1005.19       470.       700. 1.579E+05   14.79   1.602  -      s 
4342.63  1085.86       521.      8276. 1.962E+06    2.33   1.716  -       D
4358.67  1089.86       690.      1375. 3.268E+05    7.63   1.719  -       D
4447.20  1112.05       760.     10879. 2.621E+06    2.20   1.700  -        
4850.73  1212.84       354.      1093. 2.813E+05    9.17   1.797  -        
5196.06  1299.08       164.      1173. 3.207E+05    7.58   1.941  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

398 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 07:26:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.48   121.88      5407.     85626.   142.709     0.74   0.913 
Qa-245    977.23   244.65      2814.     17873.    29.788     1.82   1.009 
Qa-344   1375.02   344.15      1810.     50352.    83.921     0.94   1.100 
Qa-779   3114.20   778.98      1376.     13242.    22.069     2.08   1.525 
Qa-964   3854.91   964.08       989.     12660.    21.099     2.06   1.592 
Qa-1408  5632.13  1407.97       168.     13967.    23.279     1.74   1.948 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9775E-01                                      4.94E+03             
121.78 9.978E-01  (  1.996E-03 3.72E-01 2.84E+01 G  

Qa-245       9.9126E-01                                      4.94E+03             
244.70 9.913E-01  (  6.855E-03 9.08E-01 7.55E+00 G  

Qa-344       1.0023E+00                                      4.94E+03             
344.28 1.002E+00  (  1.973E-03 4.72E-01 2.66E+01 G  

Qa-779       1.0083E+00                                      4.94E+03             
778.90 1.008E+00  (  6.582E-03 1.04E+00 1.30E+01 G  

Qa-964       9.9108E-01                                      4.94E+03             
964.08 9.911E-01  (  5.738E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0239E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.212E-03 8.71E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7213E-01    9.9775E-01   7.4177E-03    1.1415E-01  1.996E-03
Qa-245       8.6645E-01    9.9126E-01   1.7994E-02    1.1459E-01  6.855E-03
Qa-344       8.7611E-01    1.0023E+00   9.4636E-03    1.1482E-01  1.973E-03
Qa-779       8.8135E-01    1.0083E+00   2.0928E-02    1.1700E-01  6.582E-03
Qa-964       8.6630E-01    9.9108E-01   2.0422E-02    1.1497E-01  5.738E-03
Qa-1408      8.9499E-01    1.0239E+00   1.7830E-02    1.1824E-01  2.212E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.8 keV)     5.257E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.8 keV) 6.0146003E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

400 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 07:26:30
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130617001_QCAsLeft.An1       

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:21:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.60    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.06      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.54      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.20   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.95   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.91      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130618001_QCAsLeft.An1

Acquisition information
Start time:                 6/18/2013 07:21:22
Live time:                600
Real time:                628
Dead time:                  4.50 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:10
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.270E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.69keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0597

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.98    10782.   1.50   1.16  1.774E-02
45.48     5231.   1.97   0.80  1.759E-02
46.85     1512.   7.64   0.80  1.755E-02
121.88    84897.   0.37   0.89  1.556E-02   121.78  28.410  9.894E-01 QA122 
244.65    17842.   0.94   1.04  1.231E-02   244.70   7.550  9.897E-01 Qa245 
295.76      942.   7.95   0.97  1.099E-02
329.22      306.  19.11   1.07  1.012E-02
344.16    50380.   0.47   1.09  9.739E-03   344.28  26.590  1.003E+00 Qa344 
367.51     1601.   4.59   1.19  9.495E-03
411.03     3717.   2.26   1.16  9.042E-03
443.89     4832.   1.99   1.18  8.701E-03
488.65      655.   9.51   1.05  8.235E-03
564.04      619.   8.56   1.34  7.450E-03
586.42      568.  11.72   1.40  7.219E-03
678.74      570.   8.33   1.44  6.260E-03
688.77      947.   5.40   1.45  6.156E-03
719.23      399.  12.71   1.41  5.838E-03
778.99    13172.   1.02   1.54  5.218E-03   778.90  12.970  1.003E+00 Qa779 
810.61      398.  13.87   1.45  5.102E-03
867.41     3959.   2.46   1.54  4.894E-03
964.08    12854.   1.02   1.65  4.540E-03   964.08  14.500  1.006E+00 Qa964 

1005.19      650.   8.06   1.66  4.432E-03
1085.90     8200.   1.18   1.73  4.219E-03
1089.81     1372.   4.35   1.73  4.209E-03
1112.04    11016.   1.08   1.71  4.150E-03
1212.96     1031.   5.41   1.76  3.885E-03
1299.17     1136.   3.84   1.74  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13719.   0.88   1.91  3.372E-03  1408.01  20.850  1.006E+00 Qa1408
1457.44      339.   5.91   0.87  3.242E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.31    39.98      5697.     10782. 6.079E+05    3.00   1.160  -      s 
181.27    45.45      2762.      5176. 2.942E+05    4.00   0.799  -       D
186.74    46.81      5936.      1499. 8.537E+04   15.43   0.800  -       D

1181.65   295.76      1669.       942. 8.576E+04   15.90   0.974  -        
1315.45   329.22      1250.       306. 3.027E+04   38.22   1.074  -      s 
1468.53   367.51      1270.      1601. 1.686E+05    9.19   1.185  -      s 
1642.54   411.03      1122.      3717. 4.111E+05    4.53   1.163  -        
1773.94   443.89      1252.      4832. 5.554E+05    3.97   1.180  -        
1952.95   488.65      1042.       655. 7.958E+04   19.02   1.052  -        
2254.45   564.19      1091.       619. 8.302E+04   17.11   1.339  -       D
2343.97   586.42      1250.       568. 7.875E+04   23.45   1.401  -      s 
2712.91   678.65       885.       574. 9.163E+04   19.54   1.495  -        
2753.06   688.68      1140.       993. 1.613E+05   14.22   1.429  -        
2875.27   719.23       802.       399. 6.827E+04   25.41   1.407  -        
3240.90   810.61       827.       398. 7.797E+04   27.74   1.453  -        
3468.17   867.41      1312.      3959. 8.090E+05    4.92   1.540  -        
4019.61  1005.19       512.       650. 1.468E+05   16.12   1.664  -        
4342.69  1085.82       542.      8200. 1.943E+06    2.35   1.732  -       D
4358.34  1089.73      1092.      1372. 3.259E+05    8.69   1.734  -       D
4447.32  1112.04       707.     11016. 2.654E+06    2.16   1.711  -        
4851.40  1212.96       454.      1031. 2.655E+05   10.83   1.762  -        
5196.60  1299.17       163.      1136. 3.106E+05    7.68   1.741  -        
5830.53  1457.44        14.       339. 1.046E+05   11.83   0.866  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.62   121.88      5195.     84897.   141.496     0.74   0.893 
Qa-245    977.34   244.65      3146.     17842.    29.737     1.87   1.042 
Qa-344   1375.15   344.16      1762.     50380.    83.967     0.94   1.092 
Qa-779   3114.35   778.99      1230.     13172.    21.954     2.04   1.538 
Qa-964   3855.05   964.08       907.     12854.    21.423     2.03   1.652 
Qa-1408  5632.29  1407.95       176.     13719.    22.864     1.76   1.909 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8941E-01                                      4.94E+03             
121.78 9.894E-01  (  1.957E-03 3.72E-01 2.84E+01 G  

Qa-245       9.8968E-01                                      4.94E+03             
244.70 9.897E-01  (  7.249E-03 9.36E-01 7.55E+00 G  

Qa-344       1.0030E+00                                      4.94E+03             
344.28 1.003E+00  (  1.947E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0032E+00                                      4.94E+03             
778.90 1.003E+00  (  6.222E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0064E+00                                      4.94E+03             
964.08 1.006E+00  (  5.495E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0058E+00                                      4.94E+03             
1408.01 1.006E+00  (  2.269E-03 8.82E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6471E-01    9.8941E-01   7.3693E-03    1.1319E-01  1.957E-03
Qa-245       8.6495E-01    9.8968E-01   1.8533E-02    1.1449E-01  7.249E-03
Qa-344       8.7660E-01    1.0030E+00   9.4388E-03    1.1490E-01  1.947E-03
Qa-779       8.7674E-01    1.0032E+00   2.0417E-02    1.1633E-01  6.222E-03
Qa-964       8.7959E-01    1.0064E+00   2.0434E-02    1.1670E-01  5.495E-03
Qa-1408      8.7906E-01    1.0058E+00   1.7740E-02    1.1619E-01  2.269E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.7 keV)     5.242E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.7 keV) 5.9974966E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03

411 of 524



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 09:00:50
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130617002_QCAsLeft                                                        
Acquired: 6/17/2013 07:33:24
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.24      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.77      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5632.00   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.92      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      2.47      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130617002_QCAsLeft.An1

Acquisition information
Start time:                 6/17/2013 07:33:24
Live time:                600
Real time:                628
Dead time:                  4.50 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617002_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0205

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.87     6756.   1.97   0.84  1.673E-02
45.30     4503.   2.36   0.84  1.660E-02
46.71     1182.   9.54   0.84  1.656E-02
121.75    81348.   0.38   0.90  1.472E-02   121.78  28.410  1.002E+00 QA122 
244.70    16534.   0.94   1.07  1.171E-02   244.70   7.550  9.640E-01 Qa245 
296.02      875.   8.90   1.06  1.046E-02
329.41      404.  15.65   0.84  9.646E-03
344.34    47980.   0.49   1.12  9.283E-03   344.28  26.590  1.002E+00 Qa344 
367.67     1671.   4.47   1.29  9.054E-03
411.08     3436.   2.62   1.18  8.628E-03
443.90     4661.   2.04   1.20  8.305E-03
488.61      580.  10.19   1.38  7.866E-03
563.82      552.  11.06   1.30  7.127E-03
586.24      648.   9.74   1.42  6.907E-03
678.63      420.  11.02   1.42  6.000E-03
688.60      888.   7.72   1.42  5.902E-03
719.29      329.  15.16   1.17  5.600E-03
778.90    12717.   1.04   1.53  5.015E-03   778.90  12.970  1.008E+00 Qa779 
810.48      389.  14.28   0.84  4.899E-03
867.37     3760.   2.38   1.63  4.690E-03
964.10    11767.   0.97   1.63  4.336E-03   964.08  14.500  9.645E-01 Qa964 

1005.12      646.   8.18   1.56  4.237E-03
1085.84     7770.   1.23   1.71  4.043E-03
1089.88     1344.   3.97   1.71  4.033E-03
1111.95    10504.   1.13   1.76  3.980E-03
1212.94     1016.   5.33   1.64  3.737E-03
1299.08     1042.   3.90   1.91  3.529E-03
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ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 07:44:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617002_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    12892.   0.92   1.91  3.267E-03  1408.01  20.850  9.753E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.46    39.78      6189.      7849. 4.692E+05    3.94   1.131  -      s 
181.47    45.22      3461.      4428. 2.668E+05    4.81   0.842  -       D
187.10    46.63      5745.      1202. 7.255E+04   18.75   0.844  -       D

1183.63   296.02      1788.       875. 8.367E+04   17.79   1.065  -        
1317.12   329.41      1333.       404. 4.190E+04   31.30   0.840  -      s 
1470.07   367.67      1260.      1671. 1.846E+05    8.94   1.289  -      s 
1643.64   411.08      1332.      3436. 3.982E+05    5.24   1.183  -        
1774.89   443.90      1282.      4661. 5.613E+05    4.07   1.203  -        
1953.64   488.61      1005.       580. 7.372E+04   20.39   1.385  -        
2254.38   563.82      1134.       552. 7.745E+04   22.12   1.297  -        
2344.06   586.24      1075.       648. 9.379E+04   19.48   1.418  -        
2713.55   678.63      1014.       444. 7.397E+04   27.37   1.156  -        
2753.41   688.60      1088.       888. 1.504E+05   15.44   1.424  -        
2876.19   719.29       801.       329. 5.880E+04   30.31   1.173  -        
3240.93   810.48       840.       389. 7.933E+04   28.55   0.845  -      s 
3468.53   867.37      1145.      3760. 8.017E+05    4.76   1.633  -        
4019.66  1005.12       524.       646. 1.525E+05   16.36   1.558  -        
4342.63  1085.77       649.      7770. 1.922E+06    2.45   1.708  -       D
4358.79  1089.80       754.      1344. 3.332E+05    7.95   1.711  -       D
4447.11  1111.95       733.     10504. 2.639E+06    2.26   1.763  -        
4851.30  1212.94       427.      1016. 2.719E+05   10.67   1.644  -        
5196.07  1299.08       133.      1042. 2.952E+05    7.81   1.908  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.75      5301.     81348.   135.580     0.76   0.896 
Qa-245    978.49   244.70      2605.     16534.    27.557     1.88   1.070 
Qa-344   1376.80   344.34      1862.     47980.    79.966     0.97   1.124 
Qa-779   3114.60   778.90      1176.     12717.    21.195     2.08   1.527 
Qa-964   3855.33   964.05       756.     11949.    19.914     2.05   1.583 
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ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 07:44:34
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617002_QCAsLeft.An1       

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.02  1407.99       214.     12892.    21.486     1.84   1.915 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0024E+00                                      4.94E+03             
121.78 1.002E+00  (  2.090E-03 3.82E-01 2.84E+01 G  

Qa-245       9.6399E-01                                      4.94E+03             
244.70 9.640E-01  (  6.933E-03 9.39E-01 7.55E+00 G  

Qa-344       1.0016E+00                                      4.94E+03             
344.28 1.002E+00  (  2.099E-03 4.87E-01 2.66E+01 G  

Qa-779       1.0077E+00                                      4.94E+03             
778.90 1.008E+00  (  6.331E-03 1.04E+00 1.30E+01 G  

Qa-964       9.7946E-01                                      4.94E+03             
964.08 9.795E-01  (  5.253E-03 1.03E+00 1.45E+01 G  

Qa-1408      9.7532E-01                                      4.94E+03             
1408.01 9.753E-01  (  2.580E-03 9.18E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617002_QCAsLeft.An1       

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7620E-01    1.0024E+00   7.6646E-03    1.1470E-01  2.090E-03
Qa-245       8.4262E-01    9.6399E-01   1.8098E-02    1.1153E-01  6.933E-03
Qa-344       8.7549E-01    1.0016E+00   9.7467E-03    1.1476E-01  2.099E-03
Qa-779       8.8078E-01    1.0077E+00   2.0917E-02    1.1692E-01  6.331E-03
Qa-964       8.5614E-01    9.7946E-01   2.0112E-02    1.1361E-01  5.253E-03
Qa-1408      8.5253E-01    9.7532E-01   1.7907E-02    1.1278E-01  2.580E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.2 keV)     5.184E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.2 keV) 5.9304280E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:21:50
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.90      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.02      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.51      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.97      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/18/2013 07:33:03
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130618001_QCAsLeft.An1

Acquisition information
Start time:                 6/18/2013 07:21:50
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:46
Zero offset:          -0.113 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.855E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  6/18/2013 07:33:03
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0204

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.77     7682.   2.06   1.11  1.673E-02
45.29     4183.   2.51   0.84  1.660E-02
46.75     1158.   9.71   0.84  1.656E-02
121.75    81153.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    16941.   0.95   1.04  1.171E-02   244.70   7.550  9.879E-01 Qa245 
296.03      860.   7.85   0.99  1.046E-02
344.33    47961.   0.49   1.13  9.284E-03   344.28  26.590  1.001E+00 Qa344 
367.74     1602.   4.64   1.16  9.053E-03
411.08     3486.   2.68   1.17  8.628E-03
443.87     4494.   2.24   1.19  8.306E-03
488.51      623.  10.40   1.18  7.867E-03
563.77      521.  12.13   1.34  7.128E-03
586.19      592.  11.83   1.06  6.908E-03
678.76      481.   9.62   1.41  5.997E-03
688.61     1006.   7.76   1.50  5.901E-03
719.34      376.  13.62   1.30  5.600E-03
778.88    12570.   1.02   1.51  5.015E-03   778.90  12.970  9.961E-01 Qa779 
810.37      316.  17.10   1.30  4.899E-03
867.41     3781.   2.41   1.55  4.690E-03
919.17      455.  11.53   1.25  4.500E-03
926.33      234.  15.75   1.61  4.474E-03
964.06    12061.   1.01   1.62  4.336E-03   964.08  14.500  9.888E-01 Qa964 

1005.13      631.   8.78   1.90  4.237E-03
1085.84     8071.   1.19   1.73  4.043E-03
1089.74     1308.   4.44   1.73  4.033E-03
1111.96    10516.   1.11   1.79  3.980E-03
1212.78     1108.   4.99   2.02  3.737E-03
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ORTEC g v - i (1087) Env32  G53W4.26  6/18/2013 07:33:03
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.32      176.  13.80   1.08  3.589E-03
1299.16     1117.   4.04   1.76  3.529E-03
1407.99    13058.   0.90   1.97  3.267E-03  1408.01  20.850  9.880E-01 Qa1408
1457.63      324.   6.15   1.09  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.40    39.77      6467.      7682. 4.592E+05    4.13   1.108  -      s 
181.44    45.23      3408.      4183. 2.520E+05    5.01   0.839  -       D
187.26    46.68      5745.      1158. 6.995E+04   19.42   0.840  -       D

1183.63   296.03      1421.       860. 8.225E+04   15.69   0.988  -        
1470.34   367.74      1264.      1602. 1.769E+05    9.28   1.158  -      s 
1643.60   411.08      1451.      3486. 4.041E+05    5.35   1.168  -        
1774.72   443.87      1526.      4494. 5.411E+05    4.48   1.189  -        
1953.18   488.51      1118.       623. 7.924E+04   20.79   1.179  -      s 
2254.15   563.77      1197.       521. 7.309E+04   24.26   1.345  -        
2343.80   586.19      1267.       592. 8.567E+04   23.66   1.064  -        
2714.41   678.86      1007.       553. 9.214E+04   22.54   1.238  -      s 
2753.41   688.61      1272.      1006. 1.705E+05   15.52   1.500  -        
2876.30   719.34       803.       376. 6.718E+04   27.23   1.304  -        
3240.40   810.37       840.       316. 6.450E+04   34.20   1.298  -        
3468.58   867.41      1184.      3781. 8.061E+05    4.81   1.551  -        
3675.67   919.17       640.       455. 1.012E+05   23.06   1.252  -        
3704.25   926.32       572.       281. 6.281E+04   32.70   0.892  -      s 
4019.56  1005.13       568.       631. 1.490E+05   17.56   1.898  -        
4342.52  1085.76       584.      8071. 1.996E+06    2.38   1.732  -       D
4358.13  1089.67      1037.      1308. 3.244E+05    8.89   1.735  -       D
4447.05  1111.96       655.     10516. 2.642E+06    2.23   1.790  -        
4850.53  1212.78       414.      1108. 2.964E+05    9.98   2.024  -        
5096.82  1274.32       130.       176. 4.910E+04   27.61   1.081  -      s 
5196.23  1299.16       187.      1117. 3.165E+05    8.08   1.761  -        
5830.59  1457.63        14.       324. 1.031E+05   12.31   1.088  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.03   121.75      5138.     81153.   135.256     0.76   0.898 
Qa-245    978.42   244.69      2959.     16941.    28.235     1.91   1.044 
Qa-344   1376.73   344.33      1829.     47961.    79.935     0.97   1.129 
Qa-779   3114.46   778.88      1080.     12570.    20.950     2.05   1.507 
Qa-964   3855.25   964.06       704.     12061.    20.102     2.03   1.622 
Qa-1408  5631.87  1407.99       134.     13058.    21.763     1.80   1.969 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0002E+00                                      4.94E+03             
121.78 1.000E+00  (  2.058E-03 3.82E-01 2.84E+01 G  

Qa-245       9.8786E-01                                      4.94E+03             
244.70 9.879E-01  (  7.391E-03 9.54E-01 7.55E+00 G  

Qa-344       1.0013E+00                                      4.94E+03             
344.28 1.001E+00  (  2.080E-03 4.85E-01 2.66E+01 G  

Qa-779       9.9614E-01                                      4.94E+03             
778.90 9.961E-01  (  6.068E-03 1.02E+00 1.30E+01 G  

Qa-964       9.8883E-01                                      4.94E+03             
964.08 9.888E-01  (  5.067E-03 1.01E+00 1.45E+01 G  

Qa-1408      9.8801E-01                                      4.94E+03             
1408.01 9.880E-01  (  2.044E-03 8.98E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.

426 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/18/2013 07:33:03
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7410E-01    1.0002E+00   7.6391E-03    1.1444E-01  2.058E-03
Qa-245       8.6336E-01    9.8786E-01   1.8846E-02    1.1434E-01  7.391E-03
Qa-344       8.7515E-01    1.0013E+00   9.7194E-03    1.1473E-01  2.080E-03
Qa-779       8.7060E-01    9.9614E-01   2.0400E-02    1.1554E-01  6.068E-03
Qa-964       8.6421E-01    9.8883E-01   2.0046E-02    1.1465E-01  5.067E-03
Qa-1408      8.6349E-01    9.8801E-01   1.7749E-02    1.1418E-01  2.044E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.3 keV)     5.211E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.3 keV) 5.9623413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130619001_QCAsLeft                                                        
Acquired: 6/19/2013 07:41:33
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.89      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.51      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.53      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.70   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.93      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.56      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:

429 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 07:52:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619001_QCAsLeft.An1       

Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130619001_QCAsLeft.An1

Acquisition information
Start time:                 6/19/2013 07:41:33
Live time:                600
Real time:                628
Dead time:                  4.52 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 07:52:27
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.776E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0209

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.78     8066.   1.92   1.16  1.673E-02
45.30     4180.   2.54   0.82  1.660E-02
46.69     1306.   8.51   0.82  1.656E-02
121.75    80716.   0.38   0.89  1.472E-02   121.78  28.410  9.949E-01 QA122 
244.69    17227.   0.93   1.07  1.171E-02   244.70   7.550  1.005E+00 Qa245 
295.96      943.   7.40   1.06  1.046E-02
344.33    48156.   0.49   1.11  9.283E-03   344.28  26.590  1.006E+00 Qa344 
367.72     1601.   5.18   1.08  9.054E-03
411.09     3422.   2.46   1.17  8.628E-03
443.90     4733.   2.09   1.23  8.305E-03
488.52      503.  10.57   1.05  7.867E-03
563.94      567.  12.27   0.83  7.126E-03
586.20      599.   8.19   1.36  6.907E-03
678.59      546.  11.12   1.48  6.000E-03
688.65      993.   7.98   1.31  5.901E-03
719.28      345.  14.81   1.34  5.600E-03
778.88    12691.   1.06   1.53  5.015E-03   778.90  12.970  1.006E+00 Qa779 
810.56      376.  16.14   1.23  4.898E-03
867.38     3849.   2.55   1.48  4.690E-03
919.43      421.  12.14   1.67  4.499E-03
926.31      297.  17.60   0.88  4.474E-03
964.07    12232.   1.05   1.66  4.336E-03   964.08  14.500  1.003E+00 Qa964 

1005.15      715.   7.64   1.84  4.237E-03
1085.86     7887.   1.21   1.74  4.043E-03
1089.67     1349.   4.40   1.74  4.033E-03
1111.98    10458.   1.15   1.73  3.980E-03
1212.85     1000.   5.11   1.67  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.10     1100.   3.76   1.84  3.529E-03
1407.99    13140.   0.90   1.93  3.267E-03  1408.01  20.850  9.944E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.41    39.78      6118.      8066. 4.821E+05    3.84   1.164  -      s 
181.44    45.23      3548.      4180. 2.519E+05    5.08   0.819  -       D
187.00    46.62      5521.      1306. 7.888E+04   17.01   0.821  -       D

1183.36   295.96      1455.       943. 9.014E+04   14.81   1.061  -        
1470.23   367.72      1510.      1601. 1.768E+05   10.37   1.079  -      s 
1643.63   411.09      1184.      3422. 3.966E+05    4.92   1.166  -        
1774.80   443.90      1394.      4733. 5.699E+05    4.17   1.233  -        
1953.23   488.52       862.       503. 6.395E+04   21.15   1.055  -        
2254.80   563.94      1380.       567. 7.961E+04   24.54   0.828  -      s 
2344.02   586.25       996.       623. 9.020E+04   19.29   1.499  -        
2713.31   678.59       981.       546. 9.097E+04   22.25   1.481  -      s 
2753.52   688.65      1323.       993. 1.683E+05   15.97   1.307  -        
2876.02   719.28       808.       345. 6.157E+04   29.62   1.345  -        
3241.14   810.56       948.       376. 7.686E+04   32.28   1.229  -        
3468.45   867.38      1340.      3849. 8.207E+05    5.09   1.479  -        
3676.67   919.43       643.       421. 9.353E+04   24.27   1.675  -        
3704.17   926.31       679.       297. 6.647E+04   35.20   0.876  -      s 
4019.61  1005.15       517.       715. 1.688E+05   15.29   1.837  -      s 
4342.56  1085.79       647.      7887. 1.951E+06    2.43   1.741  -       D
4357.82  1089.60      1085.      1349. 3.345E+05    8.79   1.743  -       D
4447.08  1111.98       775.     10458. 2.628E+06    2.30   1.733  -        
4850.72  1212.85       384.      1000. 2.676E+05   10.22   1.670  -        
5195.93  1299.10       130.      1100. 3.115E+05    7.52   1.844  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

432 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 07:52:44
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.75      5076.     80716.   134.527     0.76   0.893 
Qa-245    978.38   244.69      2713.     17227.    28.711     1.86   1.069 
Qa-344   1376.73   344.33      2022.     48156.    80.261     0.98   1.112 
Qa-779   3114.41   778.88      1255.     12691.    21.152     2.13   1.528 
Qa-964   3855.26   964.07       914.     12232.    20.386     2.10   1.658 
Qa-1408  5631.77  1407.99       168.     13140.    21.900     1.80   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9490E-01                                      4.94E+03             
121.78 9.949E-01  (  2.046E-03 3.82E-01 2.84E+01 G  

Qa-245       1.0047E+00                                      4.94E+03             
244.70 1.005E+00  (  7.078E-03 9.29E-01 7.55E+00 G  

Qa-344       1.0056E+00                                      4.94E+03             
344.28 1.006E+00  (  2.188E-03 4.88E-01 2.66E+01 G  

Qa-779       1.0059E+00                                      4.94E+03             
778.90 1.006E+00  (  6.541E-03 1.06E+00 1.30E+01 G  

Qa-964       1.0029E+00                                      4.94E+03             
964.08 1.003E+00  (  5.777E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9438E-01                                      4.94E+03             
1408.01 9.944E-01  (  2.285E-03 9.00E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6939E-01    9.9490E-01   7.5954E-03    1.1384E-01  2.046E-03
Qa-245       8.7792E-01    1.0047E+00   1.8676E-02    1.1621E-01  7.078E-03
Qa-344       8.7871E-01    1.0056E+00   9.8151E-03    1.1522E-01  2.188E-03
Qa-779       8.7901E-01    1.0059E+00   2.1392E-02    1.1681E-01  6.541E-03
Qa-964       8.7642E-01    1.0029E+00   2.1025E-02    1.1641E-01  5.777E-03
Qa-1408      8.6894E-01    9.9438E-01   1.7895E-02    1.1492E-01  2.285E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.3 keV)     5.250E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.3 keV) 6.0083599E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130617001_QCAsLeft                                                        
Acquired: 6/17/2013 07:51:49
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.77    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.73      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.43      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.53      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.60   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.93      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.57      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130617001_QCAsLeft.An1

Acquisition information
Start time:                 6/17/2013 07:51:49
Live time:                600
Real time:                681
Dead time:                 11.93 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0279

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.69     8465.   2.01   1.12  1.739E-02
45.25     4415.   2.52   0.82  1.723E-02
46.60     1267.   9.03   0.82  1.718E-02
121.77    82847.   0.38   0.86  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.75    16387.   0.93   0.98  1.122E-02   244.70   7.550  9.972E-01 Qa245 
295.86      970.   7.80   1.11  1.013E-02
329.39      357.  16.40   1.22  9.423E-03
344.23    46888.   0.49   1.12  9.109E-03   344.28  26.590  9.978E-01 Qa344 
367.60     1467.   5.15   1.15  8.883E-03
411.07     3378.   2.59   1.10  8.463E-03
443.91     4559.   2.03   1.11  8.147E-03
488.62      650.   9.74   1.25  7.715E-03
564.03      552.  10.89   1.32  6.988E-03
586.26      582.  10.40   1.27  6.774E-03
678.67      550.   8.40   1.37  5.882E-03
688.71      971.   5.09   1.36  5.786E-03
719.43      297.  15.13   1.38  5.489E-03
778.94    12307.   1.09   1.42  4.916E-03   778.90  12.970  9.947E-01 Qa779 
810.45      461.  12.54   1.54  4.794E-03
867.42     3793.   2.60   1.58  4.574E-03
919.32      389.  14.11   1.26  4.374E-03
926.24      274.  16.54   0.89  4.348E-03
964.05    11863.   1.05   1.56  4.202E-03   964.08  14.500  1.003E+00 Qa964 

1005.11      698.   7.74   1.79  4.107E-03
1085.85     7638.   1.23   1.67  3.922E-03
1089.81     1348.   3.90   1.68  3.913E-03
1112.02    10362.   1.13   1.78  3.862E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.93     1009.   4.99   1.97  3.630E-03
1299.17     1087.   3.80   1.87  3.432E-03
1408.00    12799.   0.92   1.93  3.182E-03  1408.01  20.850  9.943E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.08    39.69      7606.      8465. 4.867E+05    4.02   1.123  -      s 
181.28    45.21      3991.      4415. 2.563E+05    5.04   0.817  -       D
186.71    46.57      5918.      1267. 7.372E+04   18.07   0.818  -       D

1183.08   295.86      1638.       970. 9.575E+04   15.59   1.108  -        
1317.13   329.39      1179.       357. 3.787E+04   32.79   1.224  -        
1469.87   367.60      1329.      1467. 1.652E+05   10.31   1.147  -      s 
1643.69   411.07      1290.      3378. 3.991E+05    5.17   1.099  -        
1774.99   443.91      1226.      4559. 5.596E+05    4.07   1.115  -        
1953.75   488.62      1052.       650. 8.430E+04   19.49   1.246  -      s 
2255.30   564.03      1132.       552. 7.896E+04   21.77   1.320  -        
2344.19   586.26      1028.       582. 8.592E+04   20.81   1.270  -        
2713.78   678.67       633.       550. 9.350E+04   16.79   1.366  -        
2753.74   688.67      1074.      1034. 1.787E+05   13.54   1.341  -        
2877.07   719.50       970.       286. 5.211E+04   39.53   1.047  -      s 
3240.83   810.45       850.       461. 9.624E+04   25.09   1.542  -      s 
3468.71   867.42      1379.      3793. 8.291E+05    5.20   1.577  -        
3676.33   919.32       731.       389. 8.902E+04   28.22   1.259  -        
3704.00   926.24       554.       274. 6.293E+04   33.08   0.894  -      s 
4019.51  1005.11       494.       698. 1.698E+05   15.49   1.788  -      s 
4342.56  1085.81       593.      7638. 1.948E+06    2.46   1.673  -       D
4358.37  1089.77       710.      1348. 3.446E+05    7.80   1.676  -       D
4447.25  1112.02       690.     10362. 2.683E+06    2.26   1.779  -        
4851.03  1212.93       372.      1009. 2.780E+05    9.98   1.970  -        
5196.11  1299.17       147.      1087. 3.167E+05    7.60   1.870  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.77      5658.     82847.   138.078     0.76   0.863 
Qa-245    978.74   244.75      2486.     16387.    27.312     1.86   0.982 
Qa-344   1376.43   344.23      1866.     46888.    78.147     0.98   1.116 
Qa-779   3114.80   778.94      1346.     12307.    20.511     2.19   1.425 
Qa-964   3855.27   964.05       865.     11863.    19.772     2.10   1.564 
Qa-1408  5631.67  1408.00       214.     12799.    21.331     1.84   1.932 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0073E+00                                      4.94E+03             
121.78 1.007E+00  (  2.131E-03 3.80E-01 2.84E+01 G  

Qa-245       9.9723E-01                                      4.94E+03             
244.70 9.972E-01  (  7.069E-03 9.32E-01 7.55E+00 G  

Qa-344       9.9778E-01                                      4.94E+03             
344.28 9.978E-01  (  2.142E-03 4.90E-01 2.66E+01 G  

Qa-779       9.9470E-01                                      4.94E+03             
778.90 9.947E-01  (  6.910E-03 1.09E+00 1.30E+01 G  

Qa-964       1.0035E+00                                      4.94E+03             
964.08 1.003E+00  (  5.795E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.9429E-01                                      4.94E+03             
1408.01 9.943E-01  (  2.649E-03 9.22E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8045E-01    1.0073E+00   7.6609E-03    1.1525E-01  2.131E-03
Qa-245       8.7167E-01    9.9723E-01   1.8597E-02    1.1536E-01  7.069E-03
Qa-344       8.7216E-01    9.9778E-01   9.7849E-03    1.1433E-01  2.142E-03
Qa-779       8.6946E-01    9.9470E-01   2.1746E-02    1.1562E-01  6.910E-03
Qa-964       8.7713E-01    1.0035E+00   2.1117E-02    1.1649E-01  5.795E-03
Qa-1408      8.6910E-01    9.9429E-01   1.8326E-02    1.1498E-01  2.649E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.240E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9947596E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       

442 of 524



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130618001_QCAsLeft                                                        
Acquired: 6/18/2013 07:37:52
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.87      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.12      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.51      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.42      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.00   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.02      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.20      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130618001_QCAsLeft.An1

Acquisition information
Start time:                 6/18/2013 07:37:52
Live time:                600
Real time:                682
Dead time:                 11.98 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:49:40
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.090E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0281

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.80     1687.   5.84   2.23  1.766E-02
39.70     8257.   2.07   1.13  1.739E-02
45.26     4437.   2.38   0.80  1.723E-02
46.62     1276.   8.94   0.80  1.718E-02
121.76    82142.   0.38   0.87  1.492E-02   121.78  28.410  9.989E-01 QA122 
244.76    16407.   0.95   0.99  1.122E-02   244.70   7.550  9.985E-01 Qa245 
296.03      822.   8.26   1.07  1.013E-02
344.23    46463.   0.50   1.12  9.109E-03   344.28  26.590  9.889E-01 Qa344 
367.60     1552.   4.64   1.13  8.883E-03
411.07     3371.   2.63   1.12  8.463E-03
443.92     4597.   1.94   1.24  8.147E-03
488.77      663.   9.24   1.29  7.714E-03
503.64      290.  19.18   0.68  7.571E-03
564.02      639.   7.64   1.30  6.989E-03
566.53      252.  19.51   1.30  6.965E-03
586.27      548.  12.39   1.16  6.774E-03
678.63      468.  10.02   1.34  5.883E-03
688.71      810.   6.12   1.41  5.786E-03
719.15      338.  16.97   0.91  5.492E-03
778.94    12468.   0.95   1.49  4.916E-03   778.90  12.970  1.008E+00 Qa779 
867.47     3804.   2.43   1.57  4.574E-03
926.14      282.  18.42   0.67  4.348E-03
964.05    11861.   1.03   1.63  4.202E-03   964.08  14.500  1.003E+00 Qa964 

1005.00      623.   8.55   1.83  4.108E-03
1085.88     7879.   1.19   1.75  3.922E-03
1089.79     1302.   4.54   1.76  3.913E-03
1112.04    10307.   1.16   1.77  3.862E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.91     1011.   4.99   1.87  3.630E-03
1299.18     1078.   3.63   1.76  3.432E-03
1408.00    12896.   0.91   2.02  3.182E-03  1408.01  20.850  1.002E+00 Qa1408
1457.66      328.   6.15   1.59  3.067E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.58    30.80      3481.      1687. 9.550E+04   11.68   2.233  -      s 
159.16    39.70      7793.      8257. 4.748E+05    4.15   1.134  -      s 
181.34    45.20      3353.      4457. 2.587E+05    4.74   0.798  -       D
186.80    46.57      5898.      1242. 7.228E+04   18.38   0.799  -       D

1183.76   296.03      1456.       822. 8.115E+04   16.52   1.072  -      s 
1469.88   367.60      1212.      1552. 1.747E+05    9.28   1.128  -      s 
1643.66   411.07      1318.      3371. 3.984E+05    5.26   1.123  -        
1775.02   443.92      1094.      4597. 5.643E+05    3.89   1.243  -        
1954.33   488.77       995.       663. 8.590E+04   18.48   1.290  -      s 
2013.80   503.64       965.       290. 3.828E+04   38.36   0.684  -      s 
2255.24   563.97       872.       639. 9.147E+04   15.27   1.299  -       D
2265.29   566.48      1080.       252. 3.615E+04   39.01   1.302  -       D
2344.22   586.27      1233.       548. 8.093E+04   24.79   1.164  -        
2713.57   678.63       693.       468. 7.955E+04   20.05   1.339  -        
2753.63   688.65       853.       827. 1.429E+05   13.90   1.426  -        
2875.64   719.15       956.       338. 6.163E+04   33.94   0.906  -      s 
3468.85   867.47      1224.      3804. 8.317E+05    4.87   1.568  -        
3703.53   926.14       690.       282. 6.486E+04   36.83   0.667  -      s 
4019.00  1005.00       528.       623. 1.517E+05   17.11   1.826  -      s 
4342.58  1085.85       487.      7879. 2.009E+06    2.39   1.755  -       D
4358.22  1089.76      1097.      1302. 3.326E+05    9.09   1.758  -       D
4447.25  1112.04       796.     10307. 2.669E+06    2.31   1.765  -        
4850.86  1212.91       356.      1011. 2.784E+05    9.98   1.874  -        
5196.07  1299.18       109.      1078. 3.142E+05    7.27   1.757  -        
5830.31  1457.66        18.       328. 1.068E+05   12.31   1.592  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.76      5837.     82142.   136.904     0.77   0.867 
Qa-245    978.78   244.76      2766.     16407.    27.344     1.91   0.986 
Qa-344   1376.43   344.23      2054.     46463.    77.438     0.99   1.116 
Qa-779   3114.71   778.93      1204.     12546.    20.911     2.09   1.510 
Qa-964   3855.20   964.05       750.     11861.    19.768     2.06   1.625 
Qa-1408  5631.57  1408.00       168.     12896.    21.493     1.82   2.022 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9885E-01                                      4.94E+03             
121.78 9.989E-01  (  2.165E-03 3.83E-01 2.84E+01 G  

Qa-245       9.9855E-01                                      4.94E+03             
244.70 9.985E-01  (  7.459E-03 9.53E-01 7.55E+00 G  

Qa-344       9.8887E-01                                      4.94E+03             
344.28 9.889E-01  (  2.247E-03 4.97E-01 2.66E+01 G  

Qa-779       1.0142E+00                                      4.94E+03             
778.90 1.014E+00  (  6.534E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0034E+00                                      4.94E+03             
964.08 1.003E+00  (  5.398E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0020E+00                                      4.94E+03             
1408.01 1.002E+00  (  2.346E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7297E-01    9.9885E-01   7.6548E-03    1.1429E-01  2.165E-03
Qa-245       8.7270E-01    9.9855E-01   1.9025E-02    1.1557E-01  7.459E-03
Qa-344       8.6424E-01    9.8887E-01   9.8216E-03    1.1332E-01  2.247E-03
Qa-779       8.8641E-01    1.0142E+00   2.1228E-02    1.1772E-01  6.534E-03
Qa-964       8.7696E-01    1.0034E+00   2.0626E-02    1.1640E-01  5.398E-03
Qa-1408      8.7570E-01    1.0020E+00   1.8212E-02    1.1583E-01  2.346E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1099.7 to  2035.6 keV)     5.249E+00  uCi           
Total Decayed Activity ( 1099.7 to  2035.6 keV) 6.0058961E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130619001_QCAsLeft                                                        
Acquired: 6/19/2013 07:53:52
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.72      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.46      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.99      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.40   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.96      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.03      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130619001_QCAsLeft.An1

Acquisition information
Start time:                 6/19/2013 07:53:52
Live time:                600
Real time:                681
Dead time:                 11.88 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 08:05:38
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.225E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0276

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
30.63      920.   8.53   1.07  1.767E-02
39.68     8322.   2.04   1.13  1.739E-02
45.23     4352.   2.40   0.79  1.723E-02
46.59     1263.   8.95   0.80  1.719E-02
121.76    82821.   0.38   0.86  1.492E-02   121.78  28.410  1.007E+00 QA122 
244.76    16511.   0.93   1.01  1.122E-02   244.70   7.550  1.005E+00 Qa245 
295.90      856.   8.42   1.10  1.013E-02
344.23    46804.   0.49   1.10  9.109E-03   344.28  26.590  9.963E-01 Qa344 
367.62     1548.   5.34   1.19  8.882E-03
411.09     3507.   2.53   1.20  8.463E-03
443.93     4502.   1.98   1.18  8.146E-03
488.64      555.  11.04   1.53  7.715E-03
563.90      460.  11.92   1.08  6.989E-03
586.20      613.  10.60   1.31  6.774E-03
678.58      518.  10.22   1.08  5.883E-03
688.59      951.   7.39   1.20  5.787E-03
719.29      401.  11.00   1.43  5.492E-03
778.94    12491.   1.05   1.46  4.916E-03   778.90  12.970  1.010E+00 Qa779 
810.39      274.  14.78   1.20  4.794E-03
867.47     3718.   2.45   1.50  4.574E-03
919.31      367.  11.30   1.61  4.374E-03
964.05    12090.   1.00   1.65  4.202E-03   964.08  14.500  1.023E+00 Qa964 

1005.19      636.   8.94   1.31  4.107E-03
1085.86     7756.   1.21   1.73  3.922E-03
1089.90     1382.   3.82   1.73  3.913E-03
1112.04    10310.   1.15   1.65  3.862E-03
1212.89     1056.   4.81   1.58  3.630E-03

452 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 08:05:56
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1108.   3.85   1.54  3.432E-03
1408.01    12872.   0.91   1.96  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.73      317.   6.03   1.94  3.067E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.87    30.63      2617.       920. 5.208E+04   17.05   1.070  -      s 
159.04    39.68      7577.      8322. 4.785E+05    4.08   1.135  -      s 
181.22    45.20      3289.      4352. 2.527E+05    4.80   0.794  -       D
186.66    46.56      5757.      1263. 7.350E+04   17.90   0.796  -       D

1183.17   295.90      1606.       856. 8.443E+04   16.85   1.095  -        
1469.89   367.62      1512.      1548. 1.742E+05   10.69   1.195  -      s 
1643.68   411.09      1284.      3507. 4.144E+05    5.06   1.199  -        
1774.98   443.93      1115.      4502. 5.526E+05    3.96   1.180  -        
1953.75   488.64      1066.       555. 7.194E+04   22.08   1.526  -      s 
2254.69   563.90      1022.       460. 6.589E+04   23.84   1.085  -        
2343.85   586.20      1126.       613. 9.043E+04   21.20   1.315  -      s 
2713.28   678.58       815.       518. 8.798E+04   20.45   1.083  -        
2753.32   688.59      1140.       951. 1.643E+05   14.78   1.202  -        
2875.68   719.19       813.       401. 7.298E+04   26.21   1.383  -        
3240.46   810.39       544.       274. 5.705E+04   29.57   1.205  -      s 
3468.75   867.47      1169.      3718. 8.129E+05    4.89   1.498  -        
3676.13   919.31       482.       367. 8.381E+04   22.61   1.606  -        
4019.65  1005.19       578.       636. 1.550E+05   17.87   1.307  -        
4342.42  1085.84       500.      7756. 1.978E+06    2.41   1.728  -       D
4358.58  1089.88       704.      1382. 3.532E+05    7.64   1.731  -       D
4447.14  1112.04       754.     10310. 2.670E+06    2.31   1.654  -        
4850.67  1212.89       347.      1056. 2.910E+05    9.62   1.576  -      s 
5195.85  1299.15       155.      1108. 3.229E+05    7.70   1.542  -        
5830.51  1457.73        12.       317. 1.033E+05   12.05   1.937  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.10   121.76      5692.     82821.   138.034     0.76   0.861 
Qa-245    978.72   244.76      2506.     16511.    27.519     1.86   1.011 
Qa-344   1376.36   344.23      1883.     46804.    78.006     0.98   1.100 
Qa-779   3114.64   778.94      1238.     12491.    20.818     2.11   1.463 
Qa-964   3855.10   964.05       678.     12090.    20.150     2.00   1.649 
Qa-1408  5631.49  1408.01       196.     12872.    21.453     1.83   1.956 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0072E+00                                      4.94E+03             
121.78 1.007E+00  (  2.138E-03 3.81E-01 2.84E+01 G  

Qa-245       1.0051E+00                                      4.94E+03             
244.70 1.005E+00  (  7.099E-03 9.29E-01 7.55E+00 G  

Qa-344       9.9626E-01                                      4.94E+03             
344.28 9.963E-01  (  2.152E-03 4.91E-01 2.66E+01 G  

Qa-779       1.0099E+00                                      4.94E+03             
778.90 1.010E+00  (  6.629E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0230E+00                                      4.94E+03             
964.08 1.023E+00  (  5.132E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0003E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.535E-03 9.14E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8018E-01    1.0072E+00   7.6659E-03    1.1525E-01  2.138E-03
Qa-245       8.7828E-01    1.0051E+00   1.8674E-02    1.1625E-01  7.099E-03
Qa-344       8.7058E-01    9.9626E-01   9.7851E-03    1.1416E-01  2.152E-03
Qa-779       8.8247E-01    1.0099E+00   2.1281E-02    1.1724E-01  6.629E-03
Qa-964       8.9391E-01    1.0230E+00   2.0445E-02    1.1856E-01  5.132E-03
Qa-1408      8.7407E-01    1.0003E+00   1.8292E-02    1.1565E-01  2.535E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.279E+00  uCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 6.0416546E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130617002_BG                                                              
Acquired: 6/17/2013 07:32:31
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.06      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130617002_BG.An1

Acquisition information
Start time:                 6/17/2013 07:32:31
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:26:13
Zero offset:           0.156 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.025E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.81keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    6.2791E-01
Bi-212  <    1.4352E+01
Bi-214  <    1.7294E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    6.5486E+00
K-40    <    1.6103E+01
Pa-234  <    4.1798E+00
Pb-212  <    2.0206E+00
Pb-214  <    1.5975E+00
Ra-226  <    7.8825E+00
Th-234  <    1.0478E+01
Tl-208  <    1.4086E+00
U-235   <    4.7380E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.8 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130618002_BG                                                              
Acquired: 6/18/2013 07:35:35
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.03      1.85      1.97      2.05      2.15      2.21    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130618002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130618002_BG.An1

Acquisition information
Start time:                 6/18/2013 07:35:35
Live time:                600
Real time:                602
Dead time:                  0.30 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:10
Zero offset:           0.118 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.270E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.14keV )
Stop channel:            8144 (  2034.69keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130618002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.1313E+00
Am-241  <    8.8801E-01
Bi-212  <    1.0149E+01
Bi-214  <    1.2228E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    1.5000E+00
Eu-154  <    1.1343E+01
K-40    <    1.1387E+01
Pa-234  <    3.1154E+00
Pb-212  <    1.0103E+00
Pb-214  <    1.1296E+00
Ra-226  <    7.8825E+00
Th-234  <    6.0496E+00
Tl-208  <    6.2993E-01
U-235   <    3.3503E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.7 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130617003_BG                                                              
Acquired: 6/17/2013 07:51:25
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.00      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617003_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130617003_BG.An1

Acquisition information
Start time:                 6/17/2013 07:51:25
Live time:                600
Real time:                601
Dead time:                  0.10 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 07:44:17
Zero offset:          -0.120 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.926E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
510.60       23.  23.16   0.53  7.650E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
2041.56   510.60         2.        23. 3.020E+03   46.31   0.528 TL-208  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

470 of 524



ORTEC g v - i (1087) Env32  G53W4.26  6/17/2013 08:01:33
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130617003_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.8574E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    3.1016E+01
Pa-234  <    2.5510E+00
Pb-212  <    7.5126E-01
Pb-214  <    2.3691E+00
Ra-226  <    3.2195E+01
Th-234  <    1.4334E+01
Tl-208  <    9.3137E-01
U-235   <    2.5030E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.2 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130618002_BG                                                              
Acquired: 6/18/2013 07:36:50
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.05      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130618002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130618002_BG.An1

Acquisition information
Start time:                 6/18/2013 07:36:50
Live time:                600
Real time:                601
Dead time:                  0.15 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:32:46
Zero offset:          -0.113 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.855E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    1.4880E+00
Bi-212  <    1.0577E+01
Bi-214  <    3.3809E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    6.8345E+00
K-40    <    2.6214E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.8402E+00
Pb-214  <    2.3691E+00
Ra-226  <    2.3512E+01
Th-234  <    1.8132E+01
Tl-208  <    9.3137E-01
U-235   <    5.5970E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130619002_BG                                                              
Acquired: 6/19/2013 07:53:37
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      1.97      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130619002_BG.An1

Acquisition information
Start time:                 6/19/2013 07:53:37
Live time:                600
Real time:                601
Dead time:                  0.20 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 07:52:27
Zero offset:          -0.106 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.776E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.34keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
231.81        7.  45.26   0.36  1.202E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

926.91   231.81         2.         7. 5.989E+02   90.52   0.356  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130619002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.4958E+01
Bi-214  <    1.2779E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    2.2247E+00
Eu-154  <    6.8345E+00
K-40    <    1.1723E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.5025E+00
Pb-214  <    3.1340E+00
Ra-226  <    8.3127E+00
Th-234  <    1.8132E+01
Tl-208  <    6.5858E-01
U-235   <    2.5030E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.3 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130617002_BG                                                              
Acquired: 6/17/2013 09:03:21
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.02      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130617002_BG.An1

Acquisition information
Start time:                 6/17/2013 09:03:21
Live time:                600
Real time:                602
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/17/2013 08:03:36
Zero offset:          -0.112 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.141E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.52keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130617002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    1.0788E+01
Bi-214  <    2.6060E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    2.5257E+00
Pb-212  <    1.5627E+00
Pb-214  <    2.4150E+00
Ra-226  <    2.2269E+01
Th-234  <    1.6425E+01
Tl-208  <    9.4968E-01
U-235   <    4.9796E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130618002_BG                                                              
Acquired: 6/18/2013 07:50:43
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      1.91      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130618002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130618002_BG.An1

Acquisition information
Start time:                 6/18/2013 07:50:43
Live time:                600
Real time:                602
Dead time:                  0.28 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/18/2013 07:49:40
Zero offset:          -0.119 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.090E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.58keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    5.8272E+00
Am-241  <    1.2875E+00
Bi-212  <    1.0788E+01
Bi-214  <    2.2569E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    1.6036E+00
Eu-154  <    7.0096E+00
K-40    <    1.2028E+01
Pa-234  <    1.4582E+00
Pb-212  <    7.8135E-01
Pb-214  <    1.2075E+00
Ra-226  <    1.8821E+01
Th-234  <    1.0753E+01
Tl-208  <    1.5016E+00
U-235   <    6.5874E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130619002_BG                                                              
Acquired: 6/19/2013 08:07:02
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.00      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130619002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130619002_BG.An1

Acquisition information
Start time:                 6/19/2013 08:07:02
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 08:05:38
Zero offset:          -0.114 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.225E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.91keV )
Stop channel:            8144 (  2035.59keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    9.1039E-01
Bi-212  <    1.0788E+01
Bi-214  <    1.3030E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    3.5857E+00
Eu-154  <    1.4019E+01
K-40    <    2.4056E+01
Pa-234  <    2.0622E+00
Pb-212  <    2.0673E+00
Pb-214  <    2.7001E+00
Ra-226  <    1.6834E+01
Th-234  <    1.0753E+01
Tl-208  <    6.7152E-01
U-235   <    2.4898E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513242355

Instrument : HPGE02                           Begun : 06/17/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:15 1.0 1          
002  2_20130617_002  RIB     BACKGROUND CONTAMINA               06/17/13 07:32 1.0            
003  2_20130617_003  LCS     QC689277             Soil   198636 06/17/13 07:50 1.0 2          
004  2_20130617_004  LCS     QC689524             Soil   198700 06/17/13 09:09 1.0 2          
005  2_20130617_005  BLANK   QC689276             Soil   198636 06/17/13 10:10 1.0            
006  2_20130617_006  SAMPLE  245759-009           Soil   198860 06/17/13 11:00 1.0            
007  2_20130617_007  SAMPLE  245759-008           Soil   198860 06/17/13 12:06 1.0            
008  2_20130617_008  SAMPLE  245759-005           Soil   198860 06/17/13 13:02 1.0            
009  2_20130617_009  SAMPLE  245759-003           Soil   198860 06/17/13 14:01 1.0            
010  2_20130617_010  SAMPLE  245759-018           Soil   198860 06/17/13 15:03 1.0            

Standards used:  1=S19582  2=S19706

Page 1 of 1

500 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513243801

Instrument : HPGE02                           Begun : 06/18/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130618_001  RCCV    QUALITY CONTROL CHEC               06/18/13 07:21 1.0 1          
002  2_20130618_002  RIB     BACKGROUND CONTAMINA               06/18/13 07:35 1.0            
003  2_20130618_003  SAMPLE  245759-014           Soil   198860 06/18/13 07:49 1.0            
004  2_20130618_004  SAMPLE  245759-011           Soil   198860 06/18/13 12:24 1.0            
005  2_20130618_005  SAMPLE  246246-001           Soil   197435 06/18/13 13:29 1.0            
006  2_20130618_006  LCS     QC689745             Soil   198758 06/18/13 14:53 1.0 2          

Standards used:  1=S19582  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1

502 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523242355

Instrument : HPGE03                           Begun : 06/17/13 07:15             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:15 1.0 1          
002  3_20130617_002  RCCV    QUALITY CONTROL CHEC               06/17/13 07:33 1.0 1          
003  3_20130617_003  RIB     BACKGROUND CONTAMINA               06/17/13 07:51 1.0            
004  3_20130617_004  LCS     QC689031             Soil   198574 06/17/13 09:43 1.0 2          
005  3_20130617_005  BLANK   QC689523             Soil   198700 06/17/13 10:38 1.0            
006  3_20130617_006  SAMPLE  245759-007           Soil   198860 06/17/13 12:04 1.0            
007  3_20130617_007  SAMPLE  245759-004           Soil   198860 06/17/13 13:05 1.0            
008  3_20130617_008  SAMPLE  245759-001           Soil   198860 06/17/13 14:03 1.0            
009  3_20130617_009  SAMPLE  245759-015           Soil   198860 06/17/13 15:05 1.0            

Standards used:  1=S19583  2=S19706
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523243801

Instrument : HPGE03                           Begun : 06/18/13 07:21             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130618_001  RCCV    QUALITY CONTROL CHEC               06/18/13 07:21 1.0 1          
002  3_20130618_002  RIB     BACKGROUND CONTAMINA               06/18/13 07:36 1.0            
003  3_20130618_003  SAMPLE  245759-013           Soil   198860 06/18/13 07:52 1.0            
004  3_20130618_004  SAMPLE  245759-010           Soil   198860 06/18/13 12:25 1.0            
005  3_20130618_005  SAMPLE  246246-004           Soil   197435 06/18/13 13:31 1.0            

Standards used:  1=S19583
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523245261

Instrument : HPGE03                           Begun : 06/19/13 07:41             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch       Analyzed       IDF    Stds Used            

001     3_20130619_001     RCCV       QUALITY CONTROL CHEC                          06/19/13 07:41    1.0    1                     

002     3_20130619_002     RIB        BACKGROUND CONTAMINA                          06/19/13 07:53    1.0                          

003     3_20130619_003     SDUP       QC694014                 Soil       197435    06/19/13 08:12    1.0                          

004     3_20130619_004     SAMPLE     246249-001               Soil       198700    06/19/13 11:19    1.0                 MASS-    

005     3_20130619_005     SAMPLE     246249-006               Soil       198700    06/19/13 12:25    1.0                          

006     3_20130619_006     MSS        246249-017               Soil       198700    06/19/13 13:23    1.0                          

007     3_20130619_007     BLANK      QC690215                 Soil       198860    06/19/13 14:11    1.0                          

008     3_20130619_008     IDUP       QC694017                 Soil       198700    06/19/13 15:37    1.0                          

Standards used:  1=S19583

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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506 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533242391

Instrument : HPGE04                           Begun : 06/17/13 07:51             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130617_001  RCCV    QUALITY CONTROL CHEC               06/17/13 07:51 1.0 1          
002  4_20130617_002  RIB     BACKGROUND CONTAMINA               06/17/13 09:03 1.0            
003  4_20130617_003  BLANK   QC689030             Soil   198574 06/17/13 09:40 1.0            
004  4_20130617_004  MSS     245759-002           Soil   198860 06/17/13 10:55 1.0            
005  4_20130617_005  SAMPLE  245759-006           Soil   198860 06/17/13 12:02 1.0            
006  4_20130617_006  IDUP    QC691746             Soil   198860 06/17/13 13:04 1.0            
007  4_20130617_007  SAMPLE  245759-017           Soil   198860 06/17/13 14:04 1.0            
008  4_20130617_008  SAMPLE  245759-016           Soil   198860 06/17/13 15:06 1.0            

Standards used:  1=S19583

Page 1 of 1

509 of 524



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533243817

Instrument : HPGE04                           Begun : 06/18/13 07:37             
Method     : DOE HASL 300 4.5.2.3                                                

#           File           Type           Sample ID           Matrix     Batch        Analyzed       IDF    Stds Used           

001     4_20130618_001     RCCV       QUALITY CONTROL CHEC                           06/18/13 07:37    1.0    1                    

002     4_20130618_002     RIB        BACKGROUND CONTAMINA                           06/18/13 07:50    1.0                         

003     4_20130618_003     SAMPLE     245759-012               Soil       198860     06/18/13 08:05    1.0                         

004     4_20130618_004     SAMPLE     246246-002               Soil       197435     06/18/13 12:27    1.0                 DEAD    

005     4_20130618_005     SAMPLE     246246-005               Soil       197435     06/18/13 13:32    1.0                 DEAD    

Standards used:  1=S19583

Flags used: DEAD=High Dead Time  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533245273

Instrument : HPGE04                           Begun : 06/19/13 07:53             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130619_001  RCCV    QUALITY CONTROL CHEC               06/19/13 07:53 1.0 1          
002  4_20130619_002  RIB     BACKGROUND CONTAMINA               06/19/13 08:07 1.0            
003  4_20130619_003  SAMPLE  246249-002           Soil   198700 06/19/13 11:21 1.0            
004  4_20130619_004  SAMPLE  246249-005           Soil   198700 06/19/13 12:26 1.0            
005  4_20130619_005  BLANK   QC689744             Soil   198758 06/19/13 13:17 1.0            
006  4_20130619_006  LCS     QC690216             Soil   198860 06/19/13 14:06 1.0 2          
007  4_20130619_007  SDUP    QC694015             Soil   198574 06/19/13 15:33 1.0            

Standards used:  1=S19583  2=S19706

Page 1 of 1
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Gamma Sample Preparation Summary
as of 20-JUN-2013 10:05

Batch Number : 198860                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 23-MAY-2013 14:28              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed        Analysis       Comments    

Num                                    (g)          Date               Date               Date                                    

1     245513-001                      374.76  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:37  GS 186                      

2     245513-002                      388.97  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:42  GS 186                      

3     245513-003                      360.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:46  GS 186                      

4     245513-004                      385.1   23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:52  GS 186                      

5     245513-005                      387.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:57  GS 186                      

6     245514-001                      378.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:04  GS 186                      

7     245514-002                      373.29  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:09  GS 186                      

8     245514-003                      358.32  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:19  GS 186                      

9     245514-004                      351.02  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:24  GS 186                      

10    245514-005                      368.54  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:30  GS 186                      

11    245514-006                      346.8   23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:40  GS 186                      

12    245514-007                      362.48  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:46  GS 186                      

13    245514-008                      370.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:55  GS 186                      

14    245514-009                      370.66  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:59  GS 186                      

15    245514-010                      370.77  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:02  GS 186                      

16    245514-011                      391.58  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:04  GS 186                      

17    245514-012                      364.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:09  GS 186                      

18    245515-001                      369.34  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:15  GS 186                      

19    245515-002                      381.22  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:20  GS 186                      

20    245515-003                      373.46  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:25  GS 186                      

21    245515-004                      371.64  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:30  GS 186                      

22    245515-005                      398.44  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:35  GS 186                      

23    245515-006                      375.42  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 12:40  GS 186                      

24    245510-001                      367.01  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:35  GS 186                      

25    245510-002                      356.84  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:40  GS 186                      

26    245510-003                      355.14  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:43  GS 186                      

27    245510-004                      359.01  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:48  GS 186                      

28    245510-005                      360.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 13:56  GS 186                      

29    245510-006                      391.17  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:03  GS 186                      

30    245511-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  GS 186                      

30    245759-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  RA226       alias:245511-001

30    245760-001                      342.37  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:09  (rebatched) alias:245511-001

31    245511-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  GS 186                      

31    245759-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:245511-002

31    245760-002                      352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  (rebatched) alias:245511-002

32    245511-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  GS 186                      

32    245759-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  RA226       alias:245511-003

32    245760-003                      338.51  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:17  (rebatched) alias:245511-003

33    245511-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  GS 186                      

33    245759-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  RA226       alias:245511-004

33    245760-004                      349.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:24  (rebatched) alias:245511-004

34    245511-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  GS 186                      

34    245759-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  RA226       alias:245511-005

34    245760-005                      351.89  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:30  (rebatched) alias:245511-005

35    245511-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  GS 186                      

35    245759-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  RA226       alias:245511-006

35    245760-006                      319.96  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:35  (rebatched) alias:245511-006

36    245511-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  GS 186                      

36    245759-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  RA226       alias:245511-007

Page 1 of 2

512 of 524



Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed        Analysis       Comments    

Num                                    (g)          Date               Date               Date                                    

36    245760-007                      348.74  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:39  (rebatched) alias:245511-007

37    245511-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  GS 186                      

37    245759-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  RA226       alias:245511-008

37    245760-008                      346.38  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:47  (rebatched) alias:245511-008

38    245511-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  GS 186                      

38    245759-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  RA226       alias:245511-009

38    245760-009                      347.72  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:54  (rebatched) alias:245511-009

39    245511-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  GS 186                      

39    245759-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  RA226       alias:245511-010

39    245760-010                      352.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:58  (rebatched) alias:245511-010

40    245511-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  GS 186                      

40    245759-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  RA226       alias:245511-011

40    245760-011                      332.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:59  (rebatched) alias:245511-011

41    245511-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  GS 186                      

41    245759-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  RA226       alias:245511-012

41    245760-012                      336.95  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:11  (rebatched) alias:245511-012

42    245512-001                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  GS 186                      

42    245759-013                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  RA226       alias:245512-001

42    245760-013                      329.26  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:16  (rebatched) alias:245512-001

43    245512-002                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  GS 186                      

43    245759-014                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  RA226       alias:245512-002

43    245760-014                      329.21  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:21  (rebatched) alias:245512-002

44    245512-003                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  GS 186                      

44    245759-015                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  RA226       alias:245512-003

44    245760-015                      337.15  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:26  (rebatched) alias:245512-003

45    245512-004                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  GS 186                      

45    245759-016                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  RA226       alias:245512-004

45    245760-016                      353.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:32  (rebatched) alias:245512-004

46    245512-005                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  GS 186                      

46    245759-017                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  RA226       alias:245512-005

46    245760-017                      347.69  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:37  (rebatched) alias:245512-005

47    245512-006                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  GS 186                      

47    245759-018                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  RA226       alias:245512-006

47    245760-018                      344.56  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 15:38  (rebatched) alias:245512-006

QC1   QC690215    BLANK               318.18  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:03  GS 186                      

QC2   QC690216    LCS                 315.39  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 09:55  GS 186                      

3     QC690217    SDUP of 245513-003  364.25  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 10:46  GS 186                      

13    QC690218    IDUP of 245514-008  370.88  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 11:55  GS 186                      

31    QC690219    IDUP of 245511-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  GS 186                      

31    QC691746    IDUP of 245759-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:QC690219  

31    QC691757    IDUP of 245760-002  352.12  23-MAY-2013 14:29  24-MAY-2013 08:25  24-MAY-2013 14:13  RA226       alias:QC690219  
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 4, 22 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: Hunters Point Shipyard CTO 12, Data Validation 

Dear Ms. Sudoko, 

July 23, 2013 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on July 18, 2013. 

LDC project# 30063A: 

SDG# 

245981 

Fraction 

Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

The following deliverables are submitted under this report: 

• 
• 
• 
• 

Attachment I 
Attachment II 
Attachment 111 
Enclosure I 

Sample ID Cross Reference and Data Review Level 
Overall Data Qualification Summary 
Field Blank Summary 
EPA Level Ill ADR Outliers (including manual review outliers) 

The data validation was performed in accordance to the Multi Agency Radiological 
Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010. Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. The 
following items were evaluated during the review: 

• Holding Times 
• Sample Preservation 
• Cooler Temperatures 
• Initial Calibration (Manual Review) 
• Continuing Calibration (Manual Review) 
• Blanks 
• Surrogates 
• Internal Standards (Manual Review) 
• Matrix Spike/Matrix Spike Duplicates 
• Laboratory Control Samples 
• Detection and Quantitation Limits 
• Field QC Samples 

30063ACov _H PSCTO 12. wpd 



•••••••••••••• 
LDC: 

Please feel free to contact us if you have any questions. 

Sincerely, 

Shauna McKellar 
Project Manager/Chemist 

30063ACov _H PSCTO 12. wpd 



Attachment I 

Sample ID Cross Reference and Data Review Level 

30063ACov_HPSCTO12.wpd 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Jun-2013 12-PE-E0824-04 245981-002 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-03 245981-001 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-05 245981-003 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-08 245981-006 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-09 245981-007 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-12 245981-010 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-12DUP QC692845DUP DUP GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-15 245981-013 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-16 245981-014 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-19 245981-017 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-20 245981-018 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-17 245981-015 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-07 245981-005 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-18 245981-016 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-11 245981-009 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-13 245981-011 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-10 245981-008 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-14 245981-012 N GEN PREP HASL300 3 

04-Jun-2013 12-PE-E0824-06 245981-004 N GEN PREP HASL300 3 

Ill= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS= Matrix Spike 
IV= EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment II 

Overall Data Qualification Summary 
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Lab Reporting Batch ID: 245981 

EDD Filename: 245981 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: EMAC_CT012_Curtis Thomp 



Attachment Ill 

Field Blank Summary 
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Field QC Detect Summary 

No Field QC was identified in listed SDG 

Page 1 of 1 



Enclosure I 

EPA Level Ill ADR Outliers 
· (including Manual Review Outliers) 
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Quality Control 
Outlier Reports 

245981 
(No Outliers) 



LDC #: 30063A35 
SDG #: 245981 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory: Curtis & Tompkins, Ltd. 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: 7- Jg.- I 3 
Page:_l_of _L 

Reviewer: MG: 
2nd Reviewer: ) ,.-

v 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiaa Arna I I 
I. Technical holdina times A Samolina dates: 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks A 
V. Matrix spike/Matrix spike duplicates N 

VI. Duplicates A w DUP 

VII. Laboratorv control samples N L..C.S 

VIII. Minimum detectable activity (MDA) N 

IX. Sample result verification N 

X. Overall assessment of data N 

XI. Field duolicates tJ 
VII r"'.-1..J •- 1_._.__ N 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: 
✓.1 I I So, . ( 

1 12-PE-E0824-03 11 12-PE-E0824-13 21 

2 12-PE-E0824-04 12 12-PE-E0824-14 22 

3 12-PE-E0824-05 13 12-PE-E0824-15 23 

4 12-PE-E0824-06 14 12-PE-E0824-16 24 

5 12-PE-E0824-07 15 12-PE-E0824-17 25 

6 12-PE-E0824-08 16 12-PE-E0824-18 26 

7 12-PE-E0824-09 17 12-PE-E0824-19 27 

8 12-PE-E0824-10 18 12-PE-E0824-20 28 

9 12-PE-E0824-11 19 12-PE-E0824-12DUP 29 

10 12-PE-E0824-12 20 30 PBS 

Comments 

(o-L..{-13 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: _________________________________ _ 

30063A35W.wpd 

I 



Curtis & Tompkins, Ltd. 
Analytical Laboratories, Since 1878 



Laboratory Job Number 245981
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

TetraTech                  Project  : 40440012                              
17885 Von Karman           Location : Hunters Point Naval Shipyard          
Irvine, CA 92614           Level    : IV                                    

Sample ID Lab ID
12-PE-E0824-03       245981-001
12-PE-E0824-04       245981-002
12-PE-E0824-05       245981-003
12-PE-E0824-06       245981-004
12-PE-E0824-07       245981-005
12-PE-E0824-08       245981-006
12-PE-E0824-09       245981-007
12-PE-E0824-10       245981-008
12-PE-E0824-11       245981-009
12-PE-E0824-12       245981-010
12-PE-E0824-13       245981-011
12-PE-E0824-14       245981-012
12-PE-E0824-15       245981-013
12-PE-E0824-16       245981-014
12-PE-E0824-17       245981-015
12-PE-E0824-18       245981-016
12-PE-E0824-19       245981-017
12-PE-E0824-20       245981-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  06/28/2013 
Phil Smith

Project Manager
(415) 216-2768

NELAP # 01107CA                                                                

1 of 472

Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 



CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        245981
Client:                   TetraTech
Project:                  40440012
Location:                 Hunters Point Naval Shipyard
Request Date:             06/10/13
Samples Received:         06/04/13

This data package contains sample and QC results for eighteen undef samples,
requested for the above referenced project on 06/10/13. The samples were
received intact.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Radium-226 results are reported based on 609keV Bismuth-214 gamma energy
peak. Thorium-232 results are reported using Actinium-228 value.

MDA above Project MDA was observed for cobalt-60 in 245981-013; this analyte
was not indicated on the COC as a radionuclide of concern, therefore
corrective action is not required, and affected data was qualified with "b".

No other analytical problems were encountered.

Page 1 of 1
24.0
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Chain of Custody
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r■:;;J TETRA TECH EC, INC. l.!.:!:J 1230 Columbia St, Suite 750 Chain-of-Custody Record 
San Diego, CA 92101 £,f LD\ 4 \ \ ~ 

PAD 01427 

Project Name PO Number 
Radiological Screening Yard N/A 

Project Location Project Nwnber 
Hunters Point Naval Shipyard 40440012 

Aiibill Number 
N/A 

Project Contact ' Project Contact Phone 
Rick Weingarz 415-615-2733 

SAMPLE_ID DATE TIME Containers LEVEL TYPE T 
A 
T 

12-PE-EOB24-03 6/4/2013 Jt>// 1 2 S1 

12-PE-E0824-04 6/4/2013 11007 1 2 S1 

12-PE-E0824-05 6/4/2013 I t>/.3 1 2 S1 

12-PE-E0824-06 6/4/2013 /()33 1 2 S1 

12-PE-E0824-07 6/4/2013 I o:;J~ 1 2 S1 

12-PE-E0824-08 6/4/2013 ;6}'5 1 2 S1 

12-PE-E0824-09 6/4/2013 ;oJB 1 2 S1 

12-PE-EOB24-10 6/4/2013 /D3d- 1 2 S1 

12-PE-E0824-11 6/4/2013 JOJO 1 2 S1 

12-PE-EOB24-12 6/4/2013 IO';)!) 1 2 S1 

12-PE-E0824-13 6/4/2013 1030 1 2 S1 

1~E-E0824-14 () 6/4/2013 /b3~ 1 2 S1 

I \I ,. -

Time 
I '3 ;z_q 

Relinquished by: (signature) Date Received by: (signature) 

G s 
A R 
M 9 
M 0 
A 
s 
p 
E 
C 

1 1 

~ □ 
~ □ 
~ □ 
~ □ 
~ C 

~ □ 
~ □ 
~ □ 
~ □ 
~ □ 
~ □ 
~ □ 

A 
L 
p 
H 
A 

1 

□ 
□ 

□ 

□ 
□ 
□ 
C 

□ 

□ 
□ 

□ 
□ 

COMMENTS 

:I: ::t::::. ... ? 

LABORATORY NAME 

ONSITE - Curtis & 
Tompkins, LTD. 

LABORATORYID ,"'\ 
2. '+fie,,(> (,-l.f-13 

V 
LOCATION 

- -- ,,, --, 
- ' " • ;_ : - ~- ·= : -- -- ' -.- -C • • • • • - • • ; 'C :--_ - - -- - • • " ' • 

SA:MPLE CONDITION UPON RECEIPT (FOR LABORATORY) 
1------------1-------------TEMrit~foruit-~ SAMPLE coNDITJ"ON, '.:cooLER stALt Company Time Company 

. "''" - - ,- ,._-_:/ ·-=-'-

Page 1 of 1 

Project Information 

Section 

SAMPJ,,EID 

I IIIJIII HI 11111111 Ill I !II W Ill 001 II! IW Hn DIii ii ~II 
I I~ I IIHllllllll 111111111 m 11 IM 0111111111111 Ill IR 
1111111 ~11111 lffl 1111 ~ 111111 Iii 11111111111111 UH Ill~ I I~ 

111111111111 !llilllllll lllffll W 1111111111 in Ill 11111111~ 1111 

llllml!IIIIIIIIIH l!lllllllll!Hlllll!IIIIIIIIII 
1116111111111111111111 ~1111111111 HI 1111 HIIIII RI 
IIIIIIIIIIIIIIDIHlmHIIIIIIIIIIIIIIIIIIIIHIII 
111111111111111!111111 H l■H 11111111111 UI 11111011111111 

I ~1111111111111111111 ~!IIIIIR 111 IH 11111111 !111111 

IIIIIHlllll!IIIIIHIIIIIIIIIU! 11111111111111H 

IIDlllll!IIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIDII~ 
1111111~11111111111 m 111a 111111m11111 im11n111111 

1-·-·-- ; 
-

-. 

- . ,._ 
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r::;;;:) TETRA TECH EC, INC. 
~ 1230 Columbia St, Suite 750 

San Diego, CA 92101 ~f Lo\4\13 
Project Name PO Number 

Radiological Screening Yard 

Proj eel Location Project Number 
Hunters Point Naval Shipyard 

~Na!!!ll~ I~ Aitbill Number 
) Nt;, ~ 0 

Project Contact Project Contact Phone 
Rick Weingarz 

SAMPLE_ID DATE TIME Containers 

12-PE-E0B24-15 6/4/2013 ,02Z- 1 

12-PE-E0B24-16 6/4/2013 /0~'/- 1 

12-PE-E0B24-17 6/4/2013 1 o,;,,7 1 

12-PE-E0B24-1 B 6/4/2013 JD~~ 1 

12-PE-E0B24-19 6/4/2013 JO~'{ 1 

12-PE-E0B24-20 6/4/2013 /O;}..yl 1 

Date 

Chain-of-Custody Record 

G s A 
N/A A R L 

M 9 p 
40440012 M 0 H 

A A 

N/A 
s 
p 
E 

415-615-2733 C 

LEVEL TYPE 
T 
A 1 1 1 COMMENTS 
T 

2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 
2 S1 ~ □ □ 

Time Company 

PAD 01428 Page 1 of 1 

LABORATORY NAME 

Project Information 
ONSITE - Curtis & Section Tompkins, LTD. 

LABORATORY ID 
~. -t.'-1-'ffEYI &.,-4-13 

~45CJf?/- lnar0wfh K..F [.p/JD/ f 3 
'-" 

LOCATION SAMPLE ID 

111 Im ii 11111111111111 ii 11111111 ffl WI 1111 !111111 I 

IHll 11111 m 11111111111111 IW II HI II~ 1111111 I 1111 

Ill u~ HI m11111m1n~ iijlllll 111111111111 IHIIII I 

1111111u111111111~111m11UIIH!MIIIIIIHI 

lllllll lllll lllill~IIUIIII m 111 lrnl Di 11111 IH Ill~ 

11 ml Hlllllllllll !Ill 00 Iii Ill ffl I H 111111111 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-03                Received:        06/04/13                      
Lab ID:          245981-001                    Prepared:        06/05/13 12:36                
Matrix:          Soil                          Analyzed:        06/28/13 09:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04963 U        0.1668         0.1346            0.9     
Bismuth-212                          0.7316           0.3244         0.1523                    
Bismuth-214                          0.4567           0.09905        0.04439                   
Cesium-137                           0.003007 U       0.02105        0.01696           0.07    
Cobalt-60                           -0.005647 U       0.02807        0.02236           0.03    
Europium-152                         0.05373          0.05866        0.04391           0.1     
Europium-154                         0.02630 U        0.03415        0.1376            0.2     
Lead-212                             0.4496           0.07721        0.04070                   
Lead-214                             0.4517           0.09046        0.04314                   
Potassium-40                         7.901            0.9217         0.2904                    
Protactinium-234                     0.01305 U        0.01651        0.09253                   
Radium-226 (By Bismuth-214)          0.4567           0.09905        0.04439           0.2     
Thallium-208                         0.1446           0.03900        0.01754                   
Thorium-232 (By Actinium-228)        0.5334           0.1154         0.04591           0.9     
Thorium-234                          1.161            1.232          0.9456                    
Uranium-235                          0.04148 U        0.03089        0.1336            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      16.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-04                Received:        06/04/13                      
Lab ID:          245981-002                    Prepared:        06/05/13 12:36                
Matrix:          Soil                          Analyzed:        06/28/13 09:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   372.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06405 U        0.1904         0.1537            0.9     
Bismuth-212                          0.5510           0.4054         0.2294                    
Bismuth-214                          0.5513           0.09807        0.04023                   
Cesium-137                           0.008174 U       0.02314        0.01819           0.07    
Cobalt-60                            0.004928 U       0.01318        0.02933           0.03    
Europium-152                         0.06331          0.06234        0.05192           0.1     
Europium-154                         0.09350 U        0.1067         0.1564            0.2     
Lead-212                             0.5567           0.07177        0.03217                   
Lead-214                             0.5602           0.07520        0.04154                   
Potassium-40                         9.232            0.9117         0.2360                    
Protactinium-234                    -0.01829 U        0.05649        0.09985                   
Radium-226 (By Bismuth-214)          0.5513           0.09807        0.04023           0.2     
Thallium-208                         0.2098           0.04247        0.01731                   
Thorium-232 (By Actinium-228)        0.6448           0.1301         0.05877           0.9     
Thorium-234                          0.9714 U         0.7283         1.317                     
Uranium-235                          0.08828 U        0.04075        0.1440            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-05                Received:        06/04/13                      
Lab ID:          245981-003                    Prepared:        06/05/13 12:37                
Matrix:          Soil                          Analyzed:        06/28/13 09:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.06846 U        0.1596         0.1275            0.9    
Bismuth-212                          0.4435           0.4292         0.2435                   
Bismuth-214                          0.4106           0.08731        0.04012                  
Cesium-137                           0.01206 U        0.02098        0.01576           0.07   
Cobalt-60                            0.008552 U       0.02414        0.01856           0.03   
Europium-152                         0.0009421 U      0.003169       0.05346           0.1    
Europium-154                        -0.02507 U        0.1624         0.1304            0.2    
Lead-212                             0.4470           0.06550        0.03000                  
Lead-214                             0.4960           0.07996        0.03094                  
Potassium-40                         8.480            0.9163         0.2503                   
Protactinium-234                     0.01553 U        0.09015        0.08390                  
Radium-226 (By Bismuth-214)          0.4106           0.08731        0.04012           0.2    
Thallium-208                         0.1324           0.03733        0.01679                  
Thorium-232 (By Actinium-228)        0.4104           0.09623        0.04849           0.9    
Thorium-234                          0.5591 U         0.6295         1.039                    
Uranium-235                          0.05133 U        0.03768        0.1317            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-06                Received:        06/04/13                      
Lab ID:          245981-004                    Prepared:        06/05/13 12:38                
Matrix:          Soil                          Analyzed:        06/28/13 10:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01900 U        0.1629         0.1331            0.9     
Bismuth-212                          1.346            0.5636         0.2677                    
Bismuth-214                          0.5356           0.09719        0.03855                   
Cesium-137                           0.007099 U       0.02271        0.01787           0.07    
Cobalt-60                            0.005287 U       0.01102        0.01802           0.03    
Europium-152                         0.01882 U        0.08316        0.05389           0.1     
Europium-154                         0.003642 U       0.04671        0.1428            0.2     
Lead-212                             0.5985           0.07606        0.03473                   
Lead-214                             0.5599           0.08569        0.04075                   
Potassium-40                         9.497            0.9666         0.2398                    
Protactinium-234                    -0.01722 U        0.04174        0.08997                   
Radium-226 (By Bismuth-214)          0.5356           0.09719        0.03855           0.2     
Thallium-208                         0.2392           0.04555        0.01784                   
Thorium-232 (By Actinium-228)        0.6080           0.1136         0.07015           0.9     
Thorium-234                          0.7303 U         0.4396         1.241                     
Uranium-235                          0.1587           0.1564         0.1399            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-07                Received:        06/04/13                      
Lab ID:          245981-005                    Prepared:        06/05/13 15:30                
Matrix:          Soil                          Analyzed:        06/28/13 10:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   364.94 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1261           0.1464         0.1122            0.9     
Bismuth-212                          0.9251           0.4336         0.1991                    
Bismuth-214                          0.3990           0.08495        0.03749                   
Cesium-137                          -0.002995 U       0.02459        0.01996           0.07    
Cobalt-60                            0.006724 U       0.02684        0.02122           0.03    
Europium-152                         0.03886 U        0.04119        0.06693           0.1     
Europium-154                         0.02971 U        0.05615        0.09072           0.2     
Lead-212                             0.5413           0.07747        0.03796                   
Lead-214                             0.5899           0.09861        0.04200                   
Potassium-40                         8.509            0.9142         0.2770                    
Protactinium-234                     0.04303 U        0.04015        0.09514                   
Radium-226 (By Bismuth-214)          0.3990           0.08495        0.03749           0.2     
Thallium-208                         0.1695           0.03931        0.01754                   
Thorium-232 (By Actinium-228)        0.5710           0.1212         0.06860           0.9     
Thorium-234                          0.3829 U         1.361          1.101                     
Uranium-235                          0.06566 U        0.02902        0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-08                Received:        06/04/13                      
Lab ID:          245981-006                    Prepared:        06/05/13 15:31                
Matrix:          Soil                          Analyzed:        06/28/13 10:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   366.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06547 U        0.1619         0.1300            0.9     
Bismuth-212                          1.163            0.4189         0.1927                    
Bismuth-214                          0.6000           0.1043         0.04573                   
Cesium-137                           0.001581 U       0.02374        0.01940           0.07    
Cobalt-60                            0.002302 U       0.01834        0.02176           0.03    
Europium-152                         0.008271 U       0.02763        0.06219           0.1     
Europium-154                         0.007698 U       0.1645         0.1346            0.2     
Lead-212                             0.7404           0.08954        0.04454                   
Lead-214                             0.6904           0.1016         0.04541                   
Potassium-40                        10.90             1.016          0.2776                    
Protactinium-234                     0.07295 U        0.09524        0.07454                   
Radium-226 (By Bismuth-214)          0.6000           0.1043         0.04573           0.2     
Thallium-208                         0.2648           0.05074        0.02147                   
Thorium-232 (By Actinium-228)        0.9746           0.1501         0.04426           0.9     
Thorium-234                          0.4723 U         0.3678         1.265                     
Uranium-235                          0.07181 U        0.04218        0.1427            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-09                Received:        06/04/13                      
Lab ID:          245981-007                    Prepared:        06/05/13 15:31                
Matrix:          Soil                          Analyzed:        06/28/13 11:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.007478 U       0.1370         0.1124            0.9     
Bismuth-212                          0.4199           0.4675         0.2427                    
Bismuth-214                          0.3523           0.07829        0.03355                   
Cesium-137                           0.006279 U       0.01996        0.01564           0.07    
Cobalt-60                            0 U              0.01211        0.01856           0.03    
Europium-152                         0 U              0.02596        0.05365           0.1     
Europium-154                         0 U              0.03632        0.1666            0.2     
Lead-212                             0.3918           0.06322        0.02925                   
Lead-214                             0.4164           0.07717        0.03385                   
Potassium-40                        10.15             0.9536         0.2071                    
Protactinium-234                     0.01631 U        0.09101        0.08064                   
Radium-226 (By Bismuth-214)          0.3523           0.07829        0.03355           0.2     
Thallium-208                         0.1278           0.03612        0.01755                   
Thorium-232 (By Actinium-228)        0.3575           0.09692        0.07748           0.9     
Thorium-234                          0.5658 U         0.4563         1.082                     
Uranium-235                          0.09339 U        0.1477         0.1163            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0

13 of 472



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-10                Received:        06/04/13                      
Lab ID:          245981-008                    Prepared:        06/05/13 15:32                
Matrix:          Soil                          Analyzed:        06/28/13 11:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.04936 U        0.2039         0.1656            0.9     
Bismuth-212                          0.4885           0.3173         0.2167                    
Bismuth-214                          0.4894           0.08714        0.03401                   
Cesium-137                           0.005563 U       0.01466        0.01108           0.07    
Cobalt-60                            0.007389 U       0.02070        0.01574           0.03    
Europium-152                         0 U              0.05279        0.05975           0.1     
Europium-154                         0.01628 U        0.03243        0.1549            0.2     
Lead-212                             0.5839           0.08355        0.04081                   
Lead-214                             0.5710           0.09370        0.03772                   
Potassium-40                         8.383            0.9234         0.2862                    
Protactinium-234                     0.04299 U        0.05154        0.09797                   
Radium-226 (By Bismuth-214)          0.4894           0.08714        0.03401           0.2     
Thallium-208                         0.2153           0.04235        0.01643                   
Thorium-232 (By Actinium-228)        0.6642           0.1402         0.06745           0.9     
Thorium-234                          0.5007 U         0.5363         1.262                     
Uranium-235                          0.04430 U        0.03939        0.1525            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-11                Received:        06/04/13                      
Lab ID:          245981-009                    Prepared:        06/06/13 09:23                
Matrix:          Soil                          Analyzed:        06/28/13 11:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365.41 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:30                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06579 U        0.1686        0.1356            0.9     
Bismuth-212                          0.5629           0.3965        0.2620                    
Bismuth-214                          0.4139           0.08420       0.04147                   
Cesium-137                          -0.0002747 U      0.02328       0.01915           0.07    
Cobalt-60                           -0.0003379 U      0.02246       0.01845           0.03    
Europium-152                         0.02008 U        0.04465       0.05400           0.1     
Europium-154                         0.006845 U       0.04239       0.1339            0.2     
Lead-212                             0.6492           0.07580       0.03405                   
Lead-214                             0.6655           0.08825       0.04063                   
Potassium-40                         7.698            0.8776        0.3365                    
Protactinium-234                     0.01433 U        0.01805       0.09372                   
Radium-226 (By Bismuth-214)          0.4139           0.08420       0.04147           0.2     
Thallium-208                         0.1710           0.03706       0.01547                   
Thorium-232 (By Actinium-228)        0.6777           0.1217        0.04243           0.9     
Thorium-234                          0.8655 U         1.332         1.055                     
Uranium-235                          0.07630 U        0.03760       0.1374            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-12                Received:        06/04/13                      
Lab ID:          245981-010                    Prepared:        06/06/13 09:26                
Matrix:          Soil                          Analyzed:        06/28/13 12:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   361.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.07681 U        0.1463         0.1163            0.9     
Bismuth-212                          0.3894           0.3224         0.2347                    
Bismuth-214                          0.4675           0.09253        0.03936                   
Cesium-137                          -0.008409 U       0.02594        0.02057           0.07    
Cobalt-60                           -0.006413 U       0.02544        0.02008           0.03    
Europium-152                         0.01389 U        0.06145        0.04876           0.1     
Europium-154                        -0.07292 U        0.1733         0.1338            0.2     
Lead-212                             0.4079           0.06910        0.03512                   
Lead-214                             0.4733           0.09215        0.04009                   
Potassium-40                        12.21             1.032          0.2268                    
Protactinium-234                     0.01063 U        0.09724        0.08799                   
Radium-226 (By Bismuth-214)          0.4675           0.09253        0.03936           0.2     
Thallium-208                         0.1880           0.03944        0.01635                   
Thorium-232 (By Actinium-228)        0.5257           0.1191         0.03396           0.9     
Thorium-234                          0.06317 U        0.3583         1.108                     
Uranium-235                          0.05742 U        0.04236        0.1204            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-13                Received:        06/04/13                      
Lab ID:          245981-011                    Prepared:        06/06/13 09:31                
Matrix:          Soil                          Analyzed:        06/28/13 12:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1422           0.1569         0.1209            0.9     
Bismuth-212                          0.4569           0.4629         0.2974                    
Bismuth-214                          0.4578           0.09211        0.03934                   
Cesium-137                           0.006821 U       0.02290        0.01808           0.07    
Cobalt-60                           -0.003361 U       0.02671        0.02154           0.03    
Europium-152                         0.01757 U        0.04472        0.05059           0.1     
Europium-154                         0.03586 U        0.1416         0.1304            0.2     
Lead-212                             0.4646           0.07059        0.03432                   
Lead-214                             0.4459           0.08686        0.04066                   
Potassium-40                        10.50             1.022          0.2719                    
Protactinium-234                     0.03331 U        0.1022         0.08132                   
Radium-226 (By Bismuth-214)          0.4578           0.09211        0.03934           0.2     
Thallium-208                         0.1649           0.04202        0.01829                   
Thorium-232 (By Actinium-228)        0.5839           0.1071         0.06474           0.9     
Thorium-234                          0.9301 U         1.224          0.9543                    
Uranium-235                          0.05097 U        0.03717        0.1414            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-14                Received:        06/04/13                      
Lab ID:          245981-012                    Prepared:        06/06/13 09:34                
Matrix:          Soil                          Analyzed:        06/28/13 12:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.01106 U        0.1539         0.1261            0.9     
Bismuth-212                          0.8210           0.3627         0.1664                    
Bismuth-214                          0.4238           0.08107        0.03405                   
Cesium-137                           0.009685 U       0.02319        0.01799           0.07    
Cobalt-60                            0.007123 U       0.01315        0.02749           0.03    
Europium-152                         0.02397 U        0.03496        0.05299           0.1     
Europium-154                         0.007230 U       0.02333        0.1678            0.2     
Lead-212                             0.4739           0.07790        0.03882                   
Lead-214                             0.5269           0.09032        0.03843                   
Potassium-40                        10.29             1.007          0.2515                    
Protactinium-234                     0.02333 U        0.07630        0.08384                   
Radium-226 (By Bismuth-214)          0.4238           0.08107        0.03405           0.2     
Thallium-208                         0.1512           0.03763        0.01724                   
Thorium-232 (By Actinium-228)        0.5372           0.1316         0.07255           0.9     
Thorium-234                          0.7213 U         0.6288         0.9627                    
Uranium-235                          0.1674           0.1580         0.1138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-15                Received:        06/04/13                      
Lab ID:          245981-013                    Prepared:        06/06/13 09:38                
Matrix:          Soil                          Analyzed:        06/28/13 12:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05721 U        0.1990         0.1612            0.9     
Bismuth-212                          0.7858           0.4911         0.2641                    
Bismuth-214                          0.4542           0.08558        0.03538                   
Cesium-137                           0 U              0.01962        0.02400           0.07    
Cobalt-60                            0 U b            0.01385        0.03366           0.03    
Europium-152                         0.01850 U        0.04899        0.04877           0.1     
Europium-154                         0.006047 U       0.02024        0.1596            0.2     
Lead-212                             0.5768           0.07749        0.03627                   
Lead-214                             0.5533           0.09922        0.04563                   
Potassium-40                        11.89             1.093          0.2887                    
Protactinium-234                     0.02728 U        0.1201         0.09769                   
Radium-226 (By Bismuth-214)          0.4542           0.08558        0.03538           0.2     
Thallium-208                         0.1612           0.03806        0.01961                   
Thorium-232 (By Actinium-228)        0.6452           0.1198         0.06429           0.9     
Thorium-234                          0.9347 U         1.616          1.287                     
Uranium-235                          0.04128 U        0.03602        0.1503            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-16                Received:        06/04/13                      
Lab ID:          245981-014                    Prepared:        06/06/13 09:43                
Matrix:          Soil                          Analyzed:        06/28/13 13:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006560 U       0.1609         0.1322            0.9    
Bismuth-212                          0.7354           0.3741         0.1666                   
Bismuth-214                          0.3697           0.07929        0.03571                  
Cesium-137                           0 U              0.008580       0.02744           0.07   
Cobalt-60                            0.005458 U       0.01972        0.01524           0.03   
Europium-152                         0.04458 U        0.03837        0.05356           0.1    
Europium-154                         0.03582 U        0.04037        0.1511            0.2    
Lead-212                             0.3909           0.06748        0.03508                  
Lead-214                             0.4276           0.08776        0.04684                  
Potassium-40                        11.79             1.041          0.2492                   
Protactinium-234                     0.01350 U        0.05969        0.09077                  
Radium-226 (By Bismuth-214)          0.3697           0.07929        0.03571           0.2    
Thallium-208                         0.1409           0.03267        0.01194                  
Thorium-232 (By Actinium-228)        0.5955           0.1190         0.05184           0.9    
Thorium-234                          0.4320 U         1.268          1.023                    
Uranium-235                          0.05302 U        0.04300        0.1308            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-17                Received:        06/04/13                      
Lab ID:          245981-015                    Prepared:        06/06/13 09:46                
Matrix:          Soil                          Analyzed:        06/28/13 13:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.01220 U        0.1705         0.1398            0.9     
Bismuth-212                          0.3740           0.3673         0.2127                    
Bismuth-214                          0.3549           0.08108        0.04186                   
Cesium-137                           0.01537 U        0.02372        0.01769           0.07    
Cobalt-60                            0.004108 U       0.01495        0.01870           0.03    
Europium-152                         0.008766 U       0.06021        0.04968           0.1     
Europium-154                         0.01245 U        0.02466        0.1612            0.2     
Lead-212                             0.4164           0.06729        0.03218                   
Lead-214                             0.3869           0.08356        0.03760                   
Potassium-40                        10.06             0.9952         0.2267                    
Protactinium-234                    -0.01081 U        0.03419        0.08543                   
Radium-226 (By Bismuth-214)          0.3549           0.08108        0.04186           0.2     
Thallium-208                         0.1618           0.04104        0.01681                   
Thorium-232 (By Actinium-228)        0.4042           0.1222         0.06995           0.9     
Thorium-234                          0.4934 U         0.4108         1.238                     
Uranium-235                          0.06618 U        0.05004        0.1285            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-18                Received:        06/04/13                      
Lab ID:          245981-016                    Prepared:        06/06/13 09:48                
Matrix:          Soil                          Analyzed:        06/28/13 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05128 U        0.1849         0.1496            0.9     
Bismuth-212                          0.002085 U       0.3505         0.2885                    
Bismuth-214                          0.4444           0.09026        0.03856                   
Cesium-137                           0.001309 U       0.01949        0.01588           0.07    
Cobalt-60                            0.003437 U       0.02741        0.02212           0.03    
Europium-152                         0.03145 U        0.04459        0.05335           0.1     
Europium-154                         0.01776 U        0.02820        0.1520            0.2     
Lead-212                             0.4647           0.06771        0.03129                   
Lead-214                             0.5031           0.08655        0.03495                   
Potassium-40                        13.57             1.157          0.2856                    
Protactinium-234                     0.03499 U        0.07112        0.1086                    
Radium-226 (By Bismuth-214)          0.4444           0.09026        0.03856           0.2     
Thallium-208                         0.1561           0.03919        0.01804                   
Thorium-232 (By Actinium-228)        0.5061           0.1367         0.06676           0.9     
Thorium-234                          0.3831 U         1.563          1.269                     
Uranium-235                          0.02468 U        0.1688         0.1372            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-19                Received:        06/04/13                      
Lab ID:          245981-017                    Prepared:        06/06/13 09:49                
Matrix:          Soil                          Analyzed:        06/28/13 13:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08072 U        0.1674         0.1337            0.9     
Bismuth-212                          0.9003           0.5501         0.2861                    
Bismuth-214                          0.4000           0.07749        0.03312                   
Cesium-137                          -0.005109 U       0.02597        0.02090           0.07    
Cobalt-60                            0.004463 U       0.01802        0.01395           0.03    
Europium-152                         0.02279 U        0.03472        0.05848           0.1     
Europium-154                         0.03311 U        0.07064        0.1092            0.2     
Lead-212                             0.4128           0.06966        0.03683                   
Lead-214                             0.4746           0.08920        0.04171                   
Potassium-40                        12.21             1.056          0.2434                    
Protactinium-234                     0.02449 U        0.09076        0.06775                   
Radium-226 (By Bismuth-214)          0.4000           0.07749        0.03312           0.2     
Thallium-208                         0.1526           0.04093        0.01925                   
Thorium-232 (By Actinium-228)        0.5884           0.1042         0.04582           0.9     
Thorium-234                          0.3569 U         0.3476         1.096                     
Uranium-235                          0.09247 U        0.1362         0.1143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-20                Received:        06/04/13                      
Lab ID:          245981-018                    Prepared:        06/06/13 09:51                
Matrix:          Soil                          Analyzed:        06/28/13 14:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   355.06 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06985 U        0.1411         0.1120            0.9     
Bismuth-212                          0.6732           0.2914         0.1164                    
Bismuth-214                          0.4446           0.08132        0.03592                   
Cesium-137                          -0.003295 U       0.02274        0.01837           0.07    
Cobalt-60                           -0.005613 U       0.02805        0.02240           0.03    
Europium-152                         0.05464          0.05892        0.04489           0.1     
Europium-154                         0.05815 U        0.1390         0.1287            0.2     
Lead-212                             0.4530           0.06997        0.03516                   
Lead-214                             0.5122           0.1006         0.04616                   
Potassium-40                         9.362            0.9307         0.2421                    
Protactinium-234                     0.009531 U       0.01474        0.08677                   
Radium-226 (By Bismuth-214)          0.4446           0.08132        0.03592           0.2     
Thallium-208                         0.1636           0.04162        0.01981                   
Thorium-232 (By Actinium-228)        0.5993           0.1343         0.05349           0.9     
Thorium-234                          0.4112 U         0.6748         1.038                     
Uranium-235                          0.02655 U        0.02397        0.1433            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        06/05/13 10:07                
Lab ID:          QC692076                      Analyzed:        06/28/13 17:17                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01910 U        0.08696       0.06945           0.9     
Bismuth-212                         -0.01656 U        0.2554        0.2079                    
Bismuth-214                         -0.03301 U        0.8385        0.04091                   
Cesium-137                          -0.005738 U       0.01983       0.01549           0.07    
Cobalt-60                            0.0009450 U      0.01834       0.01490           0.03    
Europium-152                         0.007452 U       0.01880       0.03512           0.1     
Europium-154                         0 U              0.1243        0.09877           0.2     
Lead-212                             0.003196 U       0.02550       0.02198                   
Lead-214                            -0.007703 U       0.08229       0.03342                   
Potassium-40                        -0.2449 U         0.7039        0.2953                    
Protactinium-234                     0.01146 U        0.04328       0.05046                   
Radium-226 (By Bismuth-214)         -0.03301 U        0.8385        0.04091           0.2     
Thallium-208                        -0.006027 U       0.03848       0.01783                   
Thorium-232 (By Actinium-228)        0.01464 U        0.03898       0.04992           0.9     
Thorium-234                          0.4207 U         0.7039        0.5322                    
Uranium-235                          0.01566 U        0.03251       0.08901           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        06/05/13 10:08                
Type:            LCS                           Analyzed:        06/28/13 17:14                
Lab ID:          QC692077                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313.83 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          199315                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.78                0.4311    106.0  54-146  

Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-12                Sampled:         06/04/13 10:20                
Type:            IDUP                          Received:        06/04/13                      
MSS Lab ID:      245981-010                    Prepared:        06/06/13 09:26                
Lab ID:          QC692845                      Analyzed:        06/28/13 14:25                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   361.73 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          199315                                                                       

Analyte              MSS Result     MSS TPU      Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                     0.07681 U     0.1464      0.07087 U     0.1541     0.1232           0.9   NC     40  NC       1   

Bismuth-212                       0.3894        0.3230      0.3792        0.4012     0.2583                 2.678  40  0.01421  1   

Bismuth-214                       0.4675        0.09489     0.4778        0.09903    0.03996                2.194  40  0.05348  1   

Cesium-137                       -0.008409 U    0.02595     0.004390 U    0.02197    0.01760          0.07  NC     40  NC       1   

Cobalt-60                        -0.006413 U    0.02544     0.003500 U    0.01473    0.02612          0.03  NC     40  NC       1   

Europium-152                      0.01389 U     0.06146     0.02987 U     0.02786    0.05287          0.1   NC     40  NC       1   

Europium-154                     -0.07292 U     0.1734      0.02006 U     0.1621     0.1310           0.2   NC     40  NC       1   

Lead-212                          0.4079        0.07514     0.4830        0.08071    0.03712                16.85  40  0.4818   1   

Lead-214                          0.4733        0.09477     0.5576        0.09085    0.03424                16.36  40  0.4544   1   

Potassium-40                     12.21          1.200      12.23          1.202      0.2268                 0.1718 40  0.008744 1   

Protactinium-234                  0.01063 U     0.09728     0.06570 U     0.09532    0.07543                NC     40  NC       1   

Radium-226 (By Bismuth-214)       0.4675        0.09489     0.4778        0.09903    0.03996          0.2   2.194  40  0.05348  1   

Thallium-208                      0.1880        0.04124     0.1683        0.03721    0.01235                11.09  40  0.2518   1   

Thorium-232 (By Actinium-228)     0.5257        0.1250      0.6395        0.1197     0.04722          0.9   19.53  40  0.4649   1   

Thorium-234                       0.06317 U     0.3583      0.8904 U      0.6501     1.027                  NC     40  NC       1   

Uranium-235                       0.05742 U     0.04250     0.05136 U     0.03764    0.08885          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       4.0
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:41:34

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0028 +0.250239*Channel -2.03768e-008*Channel**2

FWHM (ch) =   3.2888 +0.000775*Channel +2.12369e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.82      121.78   121.81 -0.03%      0.89     0.92   -3.05%
977.76      244.70   244.65  0.02%      1.02     1.02    0.54%

1375.96      344.28   344.28  0.00%      1.14     1.10    3.43%
3113.59      778.90   778.94 -0.00%      1.47     1.48   -0.53%
3853.77      964.08   964.06  0.00%      1.63     1.65   -1.12%
5629.27     1408.01  1408.01 -0.00%      2.09     2.08    0.41%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:59:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0980 +0.250225*Channel -5.10072e-008*Channel**2

FWHM (ch) =   3.1707 +0.001030*Channel -3.95493e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.89     0.92   -2.71%
977.56      244.70   244.66  0.02%      1.05     1.04    1.56%

1375.35      344.28   344.15  0.04%      1.15     1.13    1.65%
3114.71      778.90   778.98 -0.01%      1.50     1.50   -0.06%
3855.52      964.08   964.09 -0.00%      1.62     1.64   -1.06%
5632.98     1408.01  1407.99  0.00%      1.93     1.93    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:43:17

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0755 +0.250263*Channel -3.95992e-008*Channel**2

FWHM (ch) =   3.0040 +0.001272*Channel -8.61965e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.83      121.78   121.75  0.03%      0.92     0.90    1.75%
978.21      244.70   244.70  0.00%      1.04     1.04   -0.55%

1376.50      344.28   344.34 -0.02%      1.14     1.15   -0.80%
3114.07      778.90   778.88  0.00%      1.48     1.53   -3.86%
3854.89      964.08   964.07  0.00%      1.73     1.66    4.10%
5631.48     1408.01  1408.02 -0.00%      1.84     1.86   -0.82%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 08:02:15

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1174 +0.250213*Channel -3.26045e-008*Channel**2

FWHM (ch) =   2.9661 +0.001049*Channel -3.24975e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.02%      0.86     0.87   -1.29%
978.77      244.70   244.75 -0.02%      1.00     0.99    0.54%

1376.47      344.28   344.23  0.01%      1.10     1.09    1.23%
3114.85      778.90   778.94 -0.01%      1.47     1.48   -0.82%
3855.29      964.08   964.04  0.00%      1.63     1.63    0.16%
5631.87     1408.01  1408.02 -0.00%      1.96     1.96    0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:30:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5629.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.10      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:48:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:32:21
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.92      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.16      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:50:29
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130628002_BG                                                              
Acquired: 6/28/2013 07:48:58
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.02      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130628002_BG                                                              
Acquired: 6/28/2013 08:00:43
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.02      1.83      1.89      2.06      2.16      2.22    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130628002_BG                                                              
Acquired: 6/28/2013 07:49:57
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130628002_BG                                                              
Acquired: 6/28/2013 08:33:04
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chanthachone Alexander Reviewer:

42 of 472



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503245723

Instrument : HPGE01                           Begun : 06/19/13 14:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type      Sample ID     Matrix  Batch     Analyzed     IDF  Stds Used   
001  1_20130619_001  RICAL  POINT SOURCE                     06/19/13 14:27  1.0  1           
002  1_20130619_002  RICAL  TUNACAN                          06/19/13 15:23  1.0  2           
003  1_20130619_003  RICV   EFF VERIFICATION                 06/19/13 19:14  1.0  3           

Standards used:  1=S19582  2=S22147  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503258210

Instrument : HPGE01                           Begun : 06/28/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:30 1.0 1          
002  1_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 07:48 1.0            
003  1_20130628_003  MSS     245981-010           Soil   199315 06/28/13 12:14 1.0            
004  1_20130628_004  SAMPLE  245981-014           Soil   199315 06/28/13 13:18 1.0            
005  1_20130628_005  IDUP    QC692845             Soil   199315 06/28/13 14:25 1.0            
006  1_20130628_006  LCS     QC692077             Soil   199315 06/28/13 17:14 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513258228

Instrument : HPGE02                           Begun : 06/28/13 07:48             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:48 1.0 1          
002  2_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 08:00 1.0            
003  2_20130628_003  SAMPLE  245981-001           Soil   199315 06/28/13 09:23 1.0            
004  2_20130628_004  SAMPLE  245981-006           Soil   199315 06/28/13 10:47 1.0            
005  2_20130628_005  SAMPLE  245981-009           Soil   199315 06/28/13 11:52 1.0            
006  2_20130628_006  SAMPLE  245981-011           Soil   199315 06/28/13 12:41 1.0            
007  2_20130628_007  SAMPLE  245981-017           Soil   199315 06/28/13 13:33 1.0            
008  2_20130628_008  SAMPLE  245981-018           Soil   199315 06/28/13 14:26 1.0            
009  2_20130628_009  BLANK   QC692076             Soil   199315 06/28/13 17:17 1.0            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523258212

Instrument : HPGE03                           Begun : 06/28/13 07:32             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:32 1.0 1          
002  3_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 07:49 1.0            
003  3_20130628_003  SAMPLE  245981-002           Soil   199315 06/28/13 09:24 1.0            
004  3_20130628_004  SAMPLE  245981-005           Soil   199315 06/28/13 10:48 1.0            
005  3_20130628_005  SAMPLE  245981-008           Soil   199315 06/28/13 11:53 1.0            
006  3_20130628_006  SAMPLE  245981-013           Soil   199315 06/28/13 12:43 1.0            
007  3_20130628_007  SAMPLE  245981-016           Soil   199315 06/28/13 13:35 1.0            

Standards used:  1=S19583

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533258230

Instrument : HPGE04                           Begun : 06/28/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:50 1.0 1          
002  4_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 08:33 1.0            
003  4_20130628_003  SAMPLE  245981-003           Soil   199315 06/28/13 09:26 1.0            
004  4_20130628_004  SAMPLE  245981-004           Soil   199315 06/28/13 10:50 1.0            
005  4_20130628_005  SAMPLE  245981-007           Soil   199315 06/28/13 11:53 1.0            
006  4_20130628_006  SAMPLE  245981-012           Soil   199315 06/28/13 12:45 1.0            
007  4_20130628_007  SAMPLE  245981-015           Soil   199315 06/28/13 13:36 1.0            

Standards used:  1=S19583
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Gamma Sample Preparation Summary
as of 28-JUN-2013 18:08

Batch Number : 199315                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 04-JUN-2013 15:05              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      245801-001                      345.05  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:07  GS 186                     

2      245801-002                      306     04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:09  GS 186                     

3      245801-003                      386.67  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:10  GS 186                     

4      245801-004                      343.62  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:10  GS 186                     

5      245801-005                      353.92  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:11  GS 186                     

6      245801-006                      351.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:14  GS 186                     

7      245802-001                      383.51  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:14  GS 186                     

8      245802-002                      337.47  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:15  GS 186                     

9      245802-003                      357.46  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:16  GS 186                     

10     245802-004                      348.2   04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:16  GS 186                     

11     245802-005                      377.61  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:17  GS 186                     

12     245812-001                      355.4   04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:53  GS 186                     

13     245812-002                      359.54  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:55  GS 186                     

14     245812-003                      358.23  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:57  GS 186                     

15     245812-004                      379.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:58  GS 186                     

16     245812-005                      345.58  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:59  GS 186                     

17     245812-006                      359.32  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:59  GS 186                     

18     245812-007                      354.11  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:00  GS 186                     

19     245809-001                      348.52  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:34  GS 186                     

20     245809-002                      361.52  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:35  GS 186                     

21     245810-001                      332.39  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  GS 186                     

21     245981-001                      332.39  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  RA226     alias:245810-001 

22     245810-002                      372.28  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  GS 186                     

22     245981-002                      372.28  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  RA226     alias:245810-002 

23     245810-003                      349.89  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:37  GS 186                     

23     245981-003                      349.89  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:37  RA226     alias:245810-003 

24     245810-004                      337.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:38  GS 186                     

24     245981-004                      337.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:38  RA226     alias:245810-004 

25     245810-005                      364.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:30  GS 186                     

25     245981-005                      364.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:30  RA226     alias:245810-005 

26     245810-006                      366.38  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  GS 186                     

26     245981-006                      366.38  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  RA226     alias:245810-006 

27     245810-007                      356.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  GS 186                     

27     245981-007                      356.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  RA226     alias:245810-007 

28     245810-008                      360.03  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:32  GS 186                     

28     245981-008                      360.03  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:32  RA226     alias:245810-008 

29     245810-009                      365.41  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:23  GS 186                     

29     245981-009                      365.41  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:23  RA226     alias:245810-009 

30     245810-010                      361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  GS 186                     

30     245981-010                      361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  RA226     alias:245810-010 

31     245810-011                      338.7   04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:31  GS 186                     

31     245981-011                      338.7   04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:31  RA226     alias:245810-011 

32     245810-012                      340.77  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:34  GS 186                     

32     245981-012                      340.77  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:34  RA226     alias:245810-012 

33     245811-001                      351.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:38  GS 186                     

33     245981-013                      351.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:38  RA226     alias:245811-001 

34     245811-002                      351.54  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:43  GS 186                     

34     245981-014                      351.54  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:43  RA226     alias:245811-002 

35     245811-003                      326.19  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:46  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

35     245981-015                      326.19  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:46  RA226     alias:245811-003 

36     245811-004                      347.09  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:48  GS 186                     

36     245981-016                      347.09  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:48  RA226     alias:245811-004 

37     245811-005                      353.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:49  GS 186                     

37     245981-017                      353.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:49  RA226     alias:245811-005 

38     245811-006                      355.06  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:51  GS 186                     

38     245981-018                      355.06  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:51  RA226     alias:245811-006 

QC1    QC692076    BLANK               308.08  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:07  GS 186                     

QC2    QC692077    LCS                 313.83  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:08  GS 186                     

12     QC692078    SDUP of 245812-001  358.58  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:54  GS 186                     

30     QC692079    IDUP of 245810-010  361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  GS 186                     

30     QC692845    IDUP of 245981-010  361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  RA226     alias:QC692079   
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Sample Raw Data
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-03                Received:        06/04/13                      
Lab ID:          245981-001                    Prepared:        06/05/13 12:36                
Matrix:          Soil                          Analyzed:        06/28/13 09:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   332.39 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:11                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.04963 U        0.1668         0.1346            0.9     
Bismuth-212                          0.7316           0.3244         0.1523                    
Bismuth-214                          0.4567           0.09905        0.04439                   
Cesium-137                           0.003007 U       0.02105        0.01696           0.07    
Cobalt-60                           -0.005647 U       0.02807        0.02236           0.03    
Europium-152                         0.05373          0.05866        0.04391           0.1     
Europium-154                         0.02630 U        0.03415        0.1376            0.2     
Lead-212                             0.4496           0.07721        0.04070                   
Lead-214                             0.4517           0.09046        0.04314                   
Potassium-40                         7.901            0.9217         0.2904                    
Protactinium-234                     0.01305 U        0.01651        0.09253                   
Radium-226 (By Bismuth-214)          0.4567           0.09905        0.04439           0.2     
Thallium-208                         0.1446           0.03900        0.01754                   
Thorium-232 (By Actinium-228)        0.5334           0.1154         0.04591           0.9     
Thorium-234                          1.161            1.232          0.9456                    
Uranium-235                          0.04148 U        0.03089        0.1336            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-001                   Client ID : 12-PE-E0824-03        

Seqnum : 1513258228003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_003                                Batch         : 199315                       Time      : 28-JUN-2013 09:23     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.39 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.04963           0.1346       0.9      .16676           .1668            -0.019      u        

Bismuth-212                         0.7316            0.1523                .32435           .3265            -0.017      u        

Bismuth-214                         0.4567            0.04439               .09905           .1012            -0.033      u        

Cesium-137                          0.003007          0.01696      0.07     .021051          .021052          -0.0057     u        

Cobalt-60                           -0.005647         0.02236      0.03     .028068          .028069          0.00095     u        

Europium-152                        0.05373           0.04391      0.1      .058659          .05874           0.0075      u        

Europium-154                        0.02630           0.1376       0.2      .034147          .034175          0           u        

Lead-212                            0.4496            0.04070               .077213          .085698          0.0032      u        

Lead-214                            0.4517            0.04314               .090464          .093893          -0.0077     u        

Potassium-40                        7.901             0.2904                .92167           1.0036           -0.24       u        

Protactinium-234                    0.01305           0.09253               .016509          .016826          0.011       u        

Radium-226 (By Bismuth-214)         0.4567            0.04439      0.2      .09905           .1012            -0.033      u        

Thallium-208                        0.1446            0.01754               .038999          .040101          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5334            0.04591      0.9      .11539           .12169           0.015       u        

Thorium-234                         1.161             0.9456                1.2318           1.2367           0.42        u        

Uranium-235                         0.04148           0.1336       0.18     .030891          .031006          0.016       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-03          
Sample Description: 245981-001, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:11            Live Time: 2700   sec

Acquisition Time: 6/28/2013 09:23:46        Real Time: 2703   sec
Analysis Time: 6/28/2013 10:08           Dead Time: 0.11   %

Analysis Quantity: 3.324E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.334E-01      1.154E-01      1.217E-01      4.591E-02
Am-241    #AB    4.963E-02      1.668E-01      1.668E-01      1.346E-01
Bi-212           7.316E-01      3.243E-01      3.265E-01      1.523E-01
Bi-214           4.567E-01      9.905E-02      1.012E-01      4.439E-02
Co-60     #AB   -5.647E-03      2.807E-02      2.807E-02      2.236E-02
Cs-137    #AB    3.007E-03      2.105E-02      2.105E-02      1.696E-02
Eu-152    #      5.373E-02      5.866E-02      5.874E-02      4.391E-02
Eu-154    #AB    2.630E-02      3.415E-02      3.417E-02      1.376E-01
K-40             7.901E+00      9.217E-01      1.004E+00      2.904E-01
Pa-234    #AB    1.305E-02      1.651E-02      1.683E-02      9.253E-02
Pb-212           4.496E-01      7.721E-02      8.570E-02      4.070E-02
Pb-214           4.517E-01      9.046E-02      9.389E-02      4.314E-02
Ra-226           7.742E-01      6.289E-01      6.311E-01      4.140E-01
Th-234    #      1.161E+00      1.232E+00      1.237E+00      9.456E-01
Tl-208           1.446E-01      3.900E-02      4.010E-02      1.754E-02
U-235     #AB    4.148E-02      3.089E-02      3.101E-02      1.336E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.279E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:08:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_003.An1               

Sample description                                             
245981-001, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_003.An1

Acquisition information
Start time:                 6/28/2013 09:23:46
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3239E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3239E+02) = 

8.1311E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:08:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:11:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1071

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.46        9. 168.01   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.50       27.  53.06   0.86  1.866E-02    63.30   3.750  1.161E+00 Th234 
77.33       82.  22.08   0.75  3.024E-02
87.18       65.  23.76   1.06  3.665E-02
93.13       42.  37.84   0.45  3.990E-02    93.35   4.100  7.806E-01 Ac228 

93.35   5.760  5.556E-01 U235  
93.44       23.  73.67   0.89  3.990E-02    92.59   4.343  3.971E-01 Th234 

93.35   4.100  4.167E-01 Ac228 
93.35   5.760  2.966E-01 U235  

93.46       23.  71.20   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  4.227E-01 Ac228 
93.35   5.760  3.009E-01 U235  

122.60       24.  64.91   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  3.689E-02 Eu154 

144.08        2. 789.48   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.032E-02 U235  

186.08       43.  37.24   0.98  4.819E-02   185.72  57.000  4.746E-02 U235  
186.21   3.555  7.616E-01 Ra226 
185.72  57.000  4.746E-02 U235  

186.23       44.  40.62   0.81  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.742E-01 Ra226 

208.81       20.  58.31   0.68  4.608E-02
238.55      308.   6.96   1.03  4.319E-02   238.63  43.600  4.822E-01 Pb212 
241.80       49.  29.69   1.03  4.288E-02   242.00   7.268  4.568E-01 Pb214 
295.06      103.  15.23   1.01  3.813E-02   295.22  18.414  4.397E-01 Pb214 
300.34       16.  61.18   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
338.11       88.  15.79   0.64  3.495E-02   338.32  11.400  6.647E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:08:56
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.73      190.   9.62   1.04  3.405E-02   351.93  35.600  4.536E-01 Pb214 
583.20       99.  12.86   1.06  2.416E-02   583.19  85.000  1.446E-01 Tl208 
609.31      166.  10.07   1.00  2.345E-02   609.31  45.490  4.361E-01 Bi214 
659.84        2. 350.10   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.27       35.  22.17   0.79  2.078E-02   727.33   6.650  7.627E-01 Bi212 
785.69        4. 159.15   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
861.10       34.  25.44   1.31  1.851E-02   860.53  12.400  4.461E-01 Tl208 
872.41        2. 333.69   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.565E-02 Eu154 
881.68        8.  70.57   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
910.98       79.  13.73   1.08  1.779E-02   911.20  26.200  5.085E-01 Ac228 
964.23       17.  54.59   1.64  1.710E-02   964.08  14.500  2.077E-01 Eu152 

964.08  14.500  2.077E-01 Eu152 
968.76       43.  24.80   1.64  1.704E-02   968.96  15.900  4.802E-01 Ac228 

1120.48       39.  21.85   0.41  1.535E-02  1120.29  14.910  5.194E-01 Bi214 
1275.34        2. 277.29   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.428E-02 Eu154 
1405.99        1. 381.32   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  1.459E-02 Eu152 
1460.66      347.   5.51   2.16  1.254E-02  1460.82  10.550  7.901E+00 K40   
1764.10       14.  31.41   2.11  1.069E-02  1764.49  15.310  2.647E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.65    77.33       110.        82. 2.698E+03   44.15   0.748  -        
348.04    87.18        81.        65. 1.763E+03   47.51   1.061  -      s 
834.23   208.81        58.        20. 4.341E+02  116.62   0.676 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.23    59.46       110.         9.     0.003   336.03   0.854s
Th-234    253.40    63.50        89.        27.     0.010   106.12   0.858s
Th-234    373.16    93.46       122.        23.     0.009   142.39   0.887s
Ac-228    372.70    93.35        90.        42.     0.016    75.68   0.446D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     372.70    93.35       128.        23.     0.008   147.34   0.888D
Eu-152    481.80   120.65       104.        -8.    -0.003   372.99   0.916s
Eu-154    489.62   122.60       109.        24.     0.009   129.82   0.917s
Pa-234    522.09   130.72       141.       -16.    -0.006   210.03   0.926s
U-235     575.49   144.08       109.         2.     0.001  1578.95   0.938s
U-235     651.43   163.08       101.        -5.    -0.002   586.48   0.957s
U-235     743.36   186.08       108.        43.     0.016    74.47   0.979s
Ra-226    743.99   186.23       102.        44.     0.016    81.24   0.812 
Pb-212    952.84   238.48       119.       284.     0.105    16.76   1.093 
Pb-214    965.80   241.72        86.        49.     0.018    62.33   0.621s
Pb-214   1179.06   295.06        64.       103.     0.038    30.47   1.005 
Pb-212   1200.17   300.34        50.        16.     0.006   122.36   1.088s
Ac-228   1351.22   338.11        36.        88.     0.033    31.58   0.642s
Pb-214   1405.66   351.73        56.       182.     0.068    19.24   1.038 
Pa-234   2277.53   569.73        29.        -2.    -0.001  1011.06   1.327s
Tl-208   2331.42   583.20        26.        99.     0.037    25.72   1.059 
Bi-214   2435.85   609.31        46.       154.     0.057    20.13   0.998s
Cs-137   2637.99   659.84        21.         2.     0.001   700.20   1.404s
Bi-212   2907.81   727.27         9.        35.     0.013    44.34   0.788s
Bi-212   3141.57   785.69        18.         4.     0.001   318.30   1.503 
Tl-208   3443.32   861.10        12.        34.     0.013    50.87   1.314s
Eu-154   3488.59   872.41        19.         2.     0.001   667.38   1.570s
Pa-234   3525.70   881.68        13.         8.     0.003   141.15   1.576s
Pa-234   3534.41   883.86        20.        -3.    -0.001   497.52   1.578s
Ac-228   3642.96   910.98         9.        79.     0.029    27.47   1.084s
Pa-234   3784.79   946.42        29.        -5.    -0.002   305.33   1.624s
Eu-152   3856.09   964.23        35.        17.     0.006   109.18   1.637s
Ac-228   3874.23   968.76        36.        43.     0.016    49.60   1.640s
Eu-154   3981.14   995.47        23.        -3.    -0.001   518.52   1.660s
Eu-154   4019.10  1004.95        21.        -3.    -0.001   515.89   1.666s
Eu-152   4459.69  1115.01        25.        -5.    -0.002   295.84   1.740s
Bi-214   4481.61  1120.48        16.        39.     0.015    43.70   0.412s
Co-60    4688.87  1172.25        25.        -4.    -0.001   368.60   1.781s
Eu-154   5101.69  1275.34        19.         2.     0.001   554.58   1.846s
Co-60    5330.96  1332.59        18.        -3.    -0.001   497.05   1.881s
Eu-152   5624.95  1405.99        12.         1.     0.000   762.63   1.926s
K-40     5843.97  1460.66        30.       347.     0.129    11.03   2.159 
Bi-214   7059.84  1764.10        12.        14.     0.005    62.83   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3339E-01                                      5.12E+12             
911.20 5.085E-01 @(  4.591E-02 1.37E+01 2.62E+01 G  
968.96 4.802E-01 ?(  1.550E-01 2.48E+01 1.59E+01 G  
338.32 6.647E-01  (  1.059E-01 1.58E+01 1.14E+01 G  

Energy duplication    
93.35 7.806E-01 +   4.060E-01 3.78E+01 4.10E+00 XA 

Am-241   I   4.9627E-02                                      1.58E+05             
59.54 4.963E-02 ?(  1.346E-01 1.68E+02 3.59E+01 G  

Bi-212   N   7.3156E-01                                      5.12E+12             
727.33 7.627E-01  (  1.523E-01 2.22E+01 6.65E+00 G  
785.37 5.449E-01  (  1.356E+00 1.59E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.751E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.5666E-01                                      5.84E+05             
609.31 4.361E-01  (P 4.439E-02 1.01E+01 4.55E+01 G  

1120.29 5.194E-01  (P 1.208E-01 2.19E+01 1.49E+01 G  
1764.49 2.647E-01 - P 1.489E-01 3.14E+01 1.53E+01 G  

Co-60    T  -5.6470E-03                                      1.93E+03             
1332.49-5.647E-03 ?(  2.236E-02 2.49E+02 1.00E+02 G  
1173.23-8.119E-03 +   2.372E-02 1.84E+02 9.98E+01 G  

Cs-137   I   3.0065E-03                                      1.10E+04             
661.66 3.006E-03 ?(  1.696E-02 3.50E+02 8.50E+01 G  

Eu-152   I   5.3725E-02                                      4.94E+03             
344.28 4.515E-04 &(  4.391E-02 5.91E+03 2.66E+01 G  
121.78-1.730E-02 +   5.218E-02 1.86E+02 2.84E+01 G  
778.90-3.703E-03 &   9.335E-02 1.54E+03 1.30E+01 G  
964.08 2.077E-01  (  1.674E-01 5.46E+01 1.45E+01 G  

1112.08-7.315E-02 &   1.699E-01 1.48E+02 1.34E+01 G  
1408.01 1.459E-02 ?(  8.921E-02 3.81E+02 2.09E+01 G  

Eu-154   I   2.6304E-02                                      3.14E+03             
873.18 2.565E-02 ?(  1.376E-01 3.34E+02 1.22E+01 G  
123.07 3.689E-02 ?(  3.744E-02 6.49E+01 4.04E+01 G  

1274.43 1.428E-02 &(  6.336E-02 2.77E+02 3.49E+01 G  
723.30 1.847E-03 %   1.021E-01 3.36E+03 2.00E+01 G  

1004.72-2.622E-02 +   1.081E-01 2.58E+02 1.79E+01 G  
996.25-4.608E-02 +   1.913E-01 2.59E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   7.9012E+00                                      4.57E+11             
1460.82 7.901E+00  (P 2.904E-01 5.51E+00 1.06E+01 G  

Pa-234   N   1.3048E-02                                      1.63E+12             
131.30-5.501E-02 ?(  9.253E-02 1.05E+02 1.82E+01 G  
569.50-1.998E-02 &   1.643E-01 5.06E+02 9.30E+00 G  
946.00-6.695E-02 +   1.613E-01 1.53E+02 1.35E+01 G  
880.52 1.310E-01 ?(  1.327E-01 7.06E+01 1.05E+01 G  
883.24-4.464E-02 +   1.772E-01 2.49E+02 9.70E+00 G  

Pb-212   N   4.4957E-01                                      5.12E+12             
238.63 4.539E-01  (P 4.070E-02 8.38E+00 4.36E+01 G  
300.09 3.899E-01 ?(P 4.150E-01 6.12E+01 3.18E+00 G  

Pb-214   N   4.5169E-01                                      5.84E+05             
351.93 4.536E-01  (P 4.314E-02 9.62E+00 3.56E+01 G  
295.22 4.397E-01  (P 8.025E-02 1.52E+01 1.84E+01 G  
242.00 4.728E-01  (P 2.090E-01 3.12E+01 7.27E+00 G  

Ra-226   N   7.7418E-01                                      5.84E+05             
186.21 7.742E-01  (  4.140E-01 4.06E+01 3.56E+00 G  

Th-234   N   1.1608E+00                                      1.63E+12             
63.30 1.161E+00 ?(  9.456E-01 5.31E+01 3.75E+00 G  
92.59 4.028E-01 -   4.517E-01 7.12E+01 4.34E+00 G  

Tl-208   N   1.4463E-01                                      5.12E+12             
583.19 1.446E-01  (P 1.754E-02 1.29E+01 8.50E+01 G  
277.37-2.087E-02 % P 2.485E-01 1.00E+03 6.60E+00 G  
860.53 4.461E-01 +   1.059E-01 2.54E+01 1.24E+01 G  

U-235    N   4.1479E-02                                      2.57E+11             
143.77 1.032E-02 ?(  1.336E-01 7.89E+02 1.09E+01 G  
205.32 0.000E+00 &   3.264E-01 1.00E+03 5.02E+00 G  
163.36-5.837E-02 +   2.786E-01 2.93E+02 5.08E+00 G  
185.72 4.746E-02  (  2.658E-02 3.72E+01 5.70E+01 G  

Energy duplication    
93.35 2.966E-01 @   3.450E-01 7.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.46       110.         9.     0.003   336.03   4.963E-02   
Th-234      63.50        89.        27.     0.010   106.12   1.161E+00   
Th-234      93.46       122.        23.     0.009   142.39   4.028E-01   
U-235       93.35       128.        23.     0.008   147.34   2.966E-01   
Eu-152     120.65       104.        -8.    -0.003   372.99  -1.730E-02   
Eu-154     122.60       109.        24.     0.009   129.82   3.689E-02   
Pa-234     130.72       141.       -16.    -0.006   210.03  -5.501E-02   
U-235      144.08       109.         2.     0.001  1578.95   1.032E-02   
U-235      163.08       101.        -5.    -0.002   586.48  -5.837E-02   
U-235      186.08       108.        43.     0.016    74.47   4.746E-02   
Pa-234     569.73        29.        -2.    -0.001  1011.06  -1.998E-02   
Cs-137     659.84        21.         2.     0.001   700.20   3.006E-03   
Eu-154     872.41        19.         2.     0.001   667.38   2.565E-02   
Pa-234     881.68        13.         8.     0.003   141.15   1.310E-01   
Pa-234     883.86        20.        -3.    -0.001   497.52  -4.464E-02   
Pa-234     946.42        29.        -5.    -0.002   305.33  -6.695E-02   
Eu-152     964.23        35.        17.     0.006   109.18   2.077E-01   
Eu-154     995.47        23.        -3.    -0.001   518.52  -4.608E-02   
Eu-154    1004.95        21.        -3.    -0.001   515.89  -2.622E-02   
Eu-152    1115.01        25.        -5.    -0.002   295.84  -7.315E-02   
Co-60     1172.25        25.        -4.    -0.001   368.60  -8.119E-03   
Eu-154    1275.34        19.         2.     0.001   554.58   1.428E-02   
Co-60     1332.59        18.        -3.    -0.001   497.05  -5.647E-03   
Eu-152    1405.99        12.         1.     0.000   762.63   1.459E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3339E-01    5.3339E-01   1.1539E-01    1.2169E-01  4.591E-02
Am-241 #A    4.9621E-02    4.9627E-02   1.6676E-01    1.6680E-01  1.346E-01
Bi-212       7.3156E-01    7.3156E-01   3.2435E-01    3.2650E-01  1.523E-01
Bi-214       4.5665E-01    4.5666E-01   9.9050E-02    1.0120E-01  4.439E-02
Co-60  #A   -5.5984E-03   -5.6470E-03   2.8068E-02    2.8069E-02  2.236E-02
Cs-137 #A    3.0020E-03    3.0065E-03   2.1051E-02    2.1052E-02  1.696E-02
Eu-152 #C    5.3545E-02    5.3725E-02   5.8659E-02    5.8740E-02  4.391E-02
Eu-154 #A    2.6165E-02    2.6304E-02   3.4147E-02    3.4175E-02  1.376E-01
K-40         7.9012E+00    7.9012E+00   9.2167E-01    1.0036E+00  2.904E-01
Pa-234 #A    1.3048E-02    1.3048E-02   1.6509E-02    1.6826E-02  9.253E-02
Pb-212       4.4957E-01    4.4957E-01   7.7213E-02    8.5698E-02  4.070E-02
Pb-214       4.5167E-01    4.5169E-01   9.0464E-02    9.3893E-02  4.314E-02
Ra-226       7.7415E-01    7.7418E-01   6.2890E-01    6.3109E-01  4.140E-01
Th-234 #     1.1608E+00    1.1608E+00   1.2318E+00    1.2367E+00  9.456E-01
Tl-208       1.4463E-01    1.4463E-01   3.8999E-02    4.0101E-02  1.754E-02
U-235  #A    4.1479E-02    4.1479E-02   3.0891E-02    3.1006E-02  1.336E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.144E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.1442904E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-04                Received:        06/04/13                      
Lab ID:          245981-002                    Prepared:        06/05/13 12:36                
Matrix:          Soil                          Analyzed:        06/28/13 09:24                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   372.28 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06405 U        0.1904         0.1537            0.9     
Bismuth-212                          0.5510           0.4054         0.2294                    
Bismuth-214                          0.5513           0.09807        0.04023                   
Cesium-137                           0.008174 U       0.02314        0.01819           0.07    
Cobalt-60                            0.004928 U       0.01318        0.02933           0.03    
Europium-152                         0.06331          0.06234        0.05192           0.1     
Europium-154                         0.09350 U        0.1067         0.1564            0.2     
Lead-212                             0.5567           0.07177        0.03217                   
Lead-214                             0.5602           0.07520        0.04154                   
Potassium-40                         9.232            0.9117         0.2360                    
Protactinium-234                    -0.01829 U        0.05649        0.09985                   
Radium-226 (By Bismuth-214)          0.5513           0.09807        0.04023           0.2     
Thallium-208                         0.2098           0.04247        0.01731                   
Thorium-232 (By Actinium-228)        0.6448           0.1301         0.05877           0.9     
Thorium-234                          0.9714 U         0.7283         1.317                     
Uranium-235                          0.08828 U        0.04075        0.1440            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245981-002                   Client ID : 12-PE-E0824-04        

Seqnum : 1523258212003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130628_003                                Batch         : 199315                       Time      : 28-JUN-2013 09:24     

Cal    : 28-JUN-2013 07:43:17,29-APR-2013 08:26:15     Caldate       : 28-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 372.28 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06405           0.1537       0.9      .1904            .19046           -0.019      u        

Bismuth-212                         0.5510            0.2294                .40541           .40639           -0.017      u        

Bismuth-214                         0.5513            0.04023               .098067          .10115           -0.033      u        

Cesium-137                          0.008174          0.01819      0.07     .023138          .023141          -0.0057     u        

Cobalt-60                           0.004928          0.02933      0.03     .013176          .013178          0.00095     u        

Europium-152                        0.06331           0.05192      0.1      .062341          .062415          0.0075      u        

Europium-154                        0.09350           0.1564       0.2      .10666           .10677           0           u        

Lead-212                            0.5567            0.03217               .071773          .0823            0.0032      u        

Lead-214                            0.5602            0.04154               .075197          .07963           -0.0077     u        

Potassium-40                        9.232             0.2360                .91168           1.0226           -0.24       u        

Protactinium-234                    -0.01829          0.09985               .056489          .056671          0.011       u        

Radium-226 (By Bismuth-214)         0.5513            0.04023      0.2      .098067          .10115           -0.033      u        

Thallium-208                        0.2098            0.01731               .042465          .044537          -0.0060     u        

Thorium-232 (By Actinium-228)       0.6448            0.05877      0.9      .1301            .13821           0.015       u        

Thorium-234                         0.9714            1.317                 .72833           .7341            0.42        u        

Uranium-235                         0.08828           0.1440       0.18     .040745          .041096          0.016       u        

u=use  

Page 1 of 1                                                                                                             1523258212003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-04          
Sample Description: 245981-002, 199315 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130628_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:07            Live Time: 2700   sec

Acquisition Time: 6/28/2013 09:24:55        Real Time: 2706   sec
Analysis Time: 6/28/2013 10:10           Dead Time: 0.21   %

Analysis Quantity: 3.723E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.448E-01      1.301E-01      1.382E-01      5.877E-02
Am-241    #AB    6.405E-02      1.904E-01      1.905E-01      1.537E-01
Bi-212           5.510E-01      4.054E-01      4.064E-01      2.294E-01
Bi-214    #      5.513E-01      9.807E-02      1.011E-01      4.023E-02
Co-60     #AB    4.928E-03      1.318E-02      1.318E-02      2.933E-02
Cs-137    #AB    8.174E-03      2.314E-02      2.314E-02      1.819E-02
Eu-152    #      6.331E-02      6.234E-02      6.242E-02      5.192E-02
Eu-154    #AB    9.350E-02      1.067E-01      1.068E-01      1.564E-01
K-40      #      9.232E+00      9.117E-01      1.023E+00      2.360E-01
Pa-234    #AB   -1.829E-02      5.649E-02      5.667E-02      9.985E-02
Pb-212           5.567E-01      7.177E-02      8.230E-02      3.217E-02
Pb-214           5.602E-01      7.520E-02      7.963E-02      4.154E-02
Ra-226           1.471E+00      5.583E-01      5.646E-01      3.496E-01
Th-234    #AB    9.714E-01      7.283E-01      7.341E-01      1.317E+00
Tl-208           2.098E-01      4.247E-02      4.454E-02      1.731E-02
U-235     #AB    8.828E-02      4.075E-02      4.110E-02      1.440E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.507E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:10:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

Sample description                                             
245981-002, 199315                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628_003.An1

Acquisition information
Start time:                 6/28/2013 09:24:55
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7228E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.7228E+02) = 

7.2599E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:10:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0871

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.63       12. 148.64   0.83  1.345E-02    59.54  35.920    PBC<MDA Am241 
63.03       24.  81.02   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.44      100.  19.94   0.84  2.570E-02
77.14      142.  14.01   0.85  2.765E-02
92.92       62.  31.34   0.87  3.718E-02    92.59   4.343  1.037E+00 Th234 

93.35   4.100  1.046E+00 Ac228 
93.35   5.760  7.744E-01 U235  
93.35   5.760  7.744E-01 U235  

92.93       55.  37.49   0.87  3.682E-02    92.59   4.343  9.292E-01 Th234 
93.35   4.100  9.328E-01 Ac228 
93.35   5.760  6.937E-01 U235  

93.16       68.  29.88   1.21  3.718E-02    92.59   4.343  1.137E+00 Th234 
93.35   4.100  1.193E+00 Ac228 
93.35   5.760  8.491E-01 U235  

121.73       12. 155.53   0.90  4.597E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.467E-02 Eu152 

144.25       24.  73.84   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.232E-01 U235  

164.42       12. 134.46   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  1.341E-01 U235  

186.12       77.  23.08   0.98  4.662E-02   185.72  57.000  7.750E-02 U235  
186.21   3.555  1.244E+00 Ra226 
185.72  57.000  7.750E-02 U235  

186.20       91.  18.98   1.41  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.471E+00 Ra226 

238.60      380.   6.45   0.96  4.203E-02   238.63  43.600  5.584E-01 Pb212 
241.77       92.  18.92   0.90  4.172E-02   242.00   7.268  8.203E-01 Pb214 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:10:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.25       13. 100.04   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.26      157.  10.31   1.14  3.721E-02   295.22  18.414  6.048E-01 Pb214 
300.15       23.  64.68   0.43  3.683E-02   300.09   3.180  5.326E-01 Pb212 
338.31      111.  16.02   1.13  3.412E-02   338.32  11.400  7.527E-01 Ac228 
344.59        5. 219.30   1.15  3.373E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.469E-02 Eu152 
351.99      242.   8.20   1.06  3.324E-02   351.93  35.600  5.372E-01 Pb214 
569.57        2. 457.81   1.36  2.396E-02   569.50   9.300    PBC<MDA Pa234 
582.98      156.   9.85   1.46  2.357E-02   583.19  85.000  2.098E-01 Tl208 
609.22      220.   8.62   1.34  2.288E-02   609.31  45.490  5.513E-01 Bi214 
661.40        6. 141.54   1.44  2.162E-02   661.66  84.990    PBC<MDA Cs137 
727.48       23.  36.79   1.49  2.025E-02   727.33   6.650  4.593E-01 Bi212 
785.30        8. 101.84   1.54  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.55       13.  59.39   1.59  1.803E-02   860.53  12.400  1.520E-01 Tl208 
873.59        4. 181.14   1.60  1.784E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  5.434E-02 Eu154 
911.22      101.  11.36   1.55  1.732E-02   911.20  26.200  5.978E-01 Ac228 
964.58       20.  49.24   1.66  1.664E-02   964.08  14.500  2.282E-01 Eu152 

964.08  14.500  2.282E-01 Eu152 
969.21       86.  15.97   0.55  1.658E-02   968.96  15.900  8.781E-01 Ac228 

1004.63       13.  57.04   1.68  1.616E-02  1004.72  17.860  1.202E-01 Eu154 
1004.72  17.860  1.202E-01 Eu154 

1120.51       39.  24.80   1.74  1.494E-02  1120.29  14.910  4.653E-01 Bi214 
1172.77        5. 133.69   1.77  1.444E-02  1173.23  99.850    PBC<MDA Co60  
1460.85      462.   4.72   1.77  1.219E-02  1460.82  10.550  9.232E+00 K40   
1620.15        4. 108.60   1.90  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1763.92       22.  32.76   1.92  1.039E-02  1764.49  15.310  3.774E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

297.93    74.48       175.        96. 3.727E+03   45.80   0.683  -        
308.70    77.18       179.       118. 4.254E+03   39.16   0.804  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:10:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.60    59.63       141.        12.     0.004   297.27   0.826s
Th-234    252.15    63.03       174.        24.     0.009   162.03   0.831 
Th-234    371.64    92.93       187.        55.     0.020    74.98   0.867s
Ac-228    373.33    93.35       149.        68.     0.025    59.76   1.215D
U-235     373.33    93.35       156.        62.     0.023    62.67   0.868D
Eu-152    486.77   121.73       166.        12.     0.004   311.06   0.902s
Eu-154    492.07   123.06       181.        -3.    -0.001  1152.21   0.903s
Pa-234    525.97   131.54       188.       -13.    -0.005   308.90   0.913s
U-235     576.74   144.25       146.        24.     0.009   147.69   0.927 
U-235     657.36   164.42       127.        12.     0.004   268.93   0.950s
U-235     744.07   186.12       118.        77.     0.028    46.16   0.976s
Ra-226    744.40   186.20        85.        91.     0.034    37.95   1.407s
U-235     812.38   203.21        79.        -7.    -0.003   370.28   0.998s
Pb-212    953.84   238.60        88.       380.     0.141    12.89   0.960 
Pb-214    966.51   241.77        86.        92.     0.034    37.84   0.902 
Tl-208   1108.31   277.25        89.        13.     0.005   200.08   1.078s
Pb-214   1180.31   295.26        46.       154.     0.057    20.62   1.136 
Pb-212   1199.88   300.15        75.        23.     0.009   129.36   0.427s
Ac-228   1352.39   338.31        72.       109.     0.040    32.04   1.132 
Eu-152   1377.50   344.59        55.         5.     0.002   438.60   1.148s
Pb-214   1407.08   351.99        62.       236.     0.088    16.40   1.056 
Pa-234   2277.00   569.57        40.         2.     0.001   915.63   1.364s
Tl-208   2330.61   582.98        31.       156.     0.058    19.70   1.461 
Bi-214   2435.54   609.22        45.       213.     0.079    17.23   1.344s
Cs-137   2644.21   661.40        28.         6.     0.002   283.08   1.441s
Eu-154   2895.15   724.14        47.        -7.    -0.003   296.25   1.490s
Bi-212   2908.49   727.48        24.        23.     0.009    73.58   1.493 
Eu-152   3113.38   778.70        27.        -4.    -0.002   357.25   1.532s
Bi-212   3139.77   785.30        26.         8.     0.003   203.69   1.537 
Tl-208   3440.74   860.55        22.        13.     0.005   118.78   1.590s
Eu-154   3492.92   873.59        29.         4.     0.002   362.28   1.598s
Ac-228   3643.45   911.22        18.       101.     0.037    22.73   1.552 
Pa-234   3784.34   946.44        25.        -3.    -0.001   475.16   1.645s
Eu-152   3856.92   964.58        40.        20.     0.008    98.48   1.656s
Ac-228   3875.45   969.21        32.        86.     0.032    31.95   0.549s
Eu-154   3992.93   998.58        22.        -5.    -0.002   308.53   1.675s
Eu-154   4017.14  1004.63        20.        13.     0.005   114.08   1.680s
Eu-152   4448.49  1112.44        28.        -2.    -0.001   900.06   1.738s
Bi-214   4480.78  1120.51        26.        39.     0.014    49.59   1.742s
Co-60    4689.91  1172.77        22.         5.     0.002   267.39   1.768s
Eu-154   5090.65  1272.90        18.        -3.    -0.001   370.27   1.811s
K-40     5842.94  1460.85        23.       442.     0.164     9.44   1.767s
Bi-212   6480.71  1620.15         8.         4.     0.002   217.20   1.904s
Bi-214   7056.44  1763.92        16.        22.     0.008    65.53   1.919s
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4477E-01                                      5.12E+12             
911.20 5.978E-01  (P 5.877E-02 1.14E+01 2.62E+01 G  
968.96 8.781E-01 + P 1.342E-01 1.60E+01 1.59E+01 G  
338.32 7.527E-01  (P 1.368E-01 1.60E+01 1.14E+01 G  

Energy duplication    
93.35 1.193E+00 + P 5.022E-01 2.99E+01 4.10E+00 XA 

Am-241   I   6.4049E-02                                      1.58E+05             
59.54 6.405E-02 ?(  1.537E-01 1.49E+02 3.59E+01 G  

Bi-212   N   5.5098E-01                                      5.12E+12             
727.33 4.593E-01 ?(  2.294E-01 3.68E+01 6.65E+00 G  
785.37 9.530E-01  (  1.494E+00 1.02E+02 1.11E+00 G  

1620.74 6.591E-01 &(  1.052E+00 1.09E+02 1.51E+00 G  

Bi-214   N   5.5131E-01                                      5.84E+05             
609.31 5.513E-01  (P 4.023E-02 8.62E+00 4.55E+01 G  

1120.29 4.653E-01 -   1.445E-01 2.48E+01 1.49E+01 G  
1764.49 3.774E-01 -   1.555E-01 3.28E+01 1.53E+01 G  

Co-60    T   4.9276E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.933E-02 1.00E+03 1.00E+02 G  
1173.23 9.862E-03 ?(  2.053E-02 1.34E+02 9.98E+01 G  

Cs-137   I   8.1737E-03                                      1.10E+04             
661.66 8.174E-03 &(  1.819E-02 1.42E+02 8.50E+01 G  

Eu-152   I   6.3305E-02                                      4.94E+03             
344.28 1.469E-02 &(  5.192E-02 2.19E+02 2.66E+01 G  
121.78 2.467E-02  (  6.210E-02 1.56E+02 2.84E+01 G  
778.90-4.580E-02 +   1.297E-01 1.79E+02 1.30E+01 G  
964.08 2.282E-01 ?(  1.653E-01 4.92E+01 1.45E+01 G  

1112.08-2.249E-02 +   1.643E-01 4.50E+02 1.34E+01 G  
1408.01-5.814E-04 %   8.689E-02 9.08E+03 2.09E+01 G  

Eu-154   I   9.3499E-02                                      3.14E+03             
873.18 5.434E-02 ?(  1.564E-01 1.81E+02 1.22E+01 G  
123.07-4.811E-03 -   4.546E-02 5.76E+02 4.04E+01 G  

1274.43-1.928E-02 -   5.622E-02 1.85E+02 3.49E+01 G  
723.30-4.496E-02 +   1.060E-01 1.48E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72 1.202E-01 ?(  9.849E-02 5.70E+01 1.79E+01 G  
996.25-7.165E-02 +   1.735E-01 1.54E+02 1.05E+01 G  

K-40     N   9.2324E+00                                      4.57E+11             
1460.82 9.232E+00 @(P 2.360E-01 4.72E+00 1.06E+01 G  

Pa-234   N  -1.8287E-02                                      1.63E+12             
131.30-3.990E-02 ?(  9.985E-02 1.54E+02 1.82E+01 G  
569.50 2.401E-02 ?(  1.789E-01 4.58E+02 9.30E+00 G  
946.00-3.589E-02 +   1.363E-01 2.38E+02 1.35E+01 G  
880.52-6.021E-03 &   1.761E-01 1.78E+03 1.05E+01 G  
883.24 6.262E-03 %   1.730E-01 1.68E+03 9.70E+00 G  

Pb-212   N   5.5665E-01                                      5.12E+12             
238.63 5.584E-01  (  3.217E-02 6.45E+00 4.36E+01 G  
300.09 5.326E-01  (  4.626E-01 6.47E+01 3.18E+00 G  

Pb-214   N   5.6023E-01                                      5.84E+05             
351.93 5.372E-01  (P 4.154E-02 8.20E+00 3.56E+01 G  
295.22 6.048E-01  (P 6.194E-02 1.03E+01 1.84E+01 G  
242.00 8.203E-01 +   1.911E-01 1.89E+01 7.27E+00 G  

Ra-226   N   1.4712E+00                                      5.84E+05             
186.21 1.471E+00  (  3.496E-01 1.90E+01 3.56E+00 G  

Th-234   N   9.7140E-01                                      1.63E+12             
63.30 1.020E+00 ?(  1.317E+00 8.10E+01 3.75E+00 G  
92.59 9.292E-01  (  5.357E-01 3.75E+01 4.34E+00 G  

Tl-208   N   2.0982E-01                                      5.12E+12             
583.19 2.098E-01  (P 1.731E-02 9.85E+00 8.50E+01 G  
277.37 1.331E-01 - P 2.319E-01 1.00E+02 6.60E+00 G  
860.53 1.520E-01 -   1.310E-01 5.94E+01 1.24E+01 G  

U-235    N   8.8278E-02                                      2.57E+11             
143.77 1.232E-01  (  1.440E-01 7.38E+01 1.09E+01 G  
205.32-8.262E-02 &   2.467E-01 1.85E+02 5.02E+00 G  
163.36 1.341E-01 &(  2.902E-01 1.34E+02 5.08E+00 G  
185.72 7.750E-02  (  2.560E-02 2.31E+01 5.70E+01 G  

Energy duplication    
93.35 7.744E-01     3.653E-01 3.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.

76 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:10:08
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_003.An1               

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.63       141.        12.     0.004   297.27   6.405E-02   
Th-234      63.03       174.        24.     0.009   162.03   1.020E+00   
Th-234      92.93       187.        55.     0.020    74.98   9.292E-01   
U-235       93.35       156.        62.     0.023    62.67   7.744E-01   
Eu-152     121.73       166.        12.     0.004   311.06   2.467E-02   
Eu-154     123.06       181.        -3.    -0.001  1152.21  -4.811E-03   
Pa-234     131.54       188.       -13.    -0.005   308.90  -3.990E-02   
U-235      144.25       146.        24.     0.009   147.69   1.232E-01   
U-235      164.42       127.        12.     0.004   268.93   1.341E-01   
U-235      186.12       118.        77.     0.028    46.16   7.750E-02   
U-235      203.21        79.        -7.    -0.003   370.28  -8.262E-02   
Eu-152     344.59        55.         5.     0.002   438.60   1.469E-02   
Pa-234     569.57        40.         2.     0.001   915.63   2.401E-02   
Cs-137     661.40        28.         6.     0.002   283.08   8.174E-03   
Eu-154     724.14        47.        -7.    -0.003   296.25  -4.496E-02   
Eu-152     778.70        27.        -4.    -0.002   357.25  -4.580E-02   
Eu-154     873.59        29.         4.     0.002   362.28   5.434E-02   
Pa-234     946.44        25.        -3.    -0.001   475.16  -3.589E-02   
Eu-152     964.58        40.        20.     0.008    98.48   2.282E-01   
Eu-154     998.58        22.        -5.    -0.002   308.53  -7.165E-02   
Eu-154    1004.63        20.        13.     0.005   114.08   1.202E-01   
Eu-152    1112.44        28.        -2.    -0.001   900.06  -2.249E-02   
Co-60     1172.77        22.         5.     0.002   267.39   9.862E-03   
Eu-154    1272.90        18.        -3.    -0.001   370.27  -1.928E-02   
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P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4477E-01    6.4477E-01   1.3010E-01    1.3821E-01  5.877E-02
Am-241 #A    6.4043E-02    6.4049E-02   1.9040E-01    1.9046E-01  1.537E-01
Bi-212       5.5098E-01    5.5098E-01   4.0541E-01    4.0639E-01  2.294E-01
Bi-214 #     5.5130E-01    5.5131E-01   9.8067E-02    1.0115E-01  4.023E-02
Co-60  #A    4.8853E-03    4.9276E-03   1.3176E-02    1.3178E-02  2.933E-02
Cs-137 #A    8.1614E-03    8.1737E-03   2.3138E-02    2.3141E-02  1.819E-02
Eu-152 #C    6.3093E-02    6.3305E-02   6.2341E-02    6.2415E-02  5.192E-02
Eu-154 #A    9.3006E-02    9.3499E-02   1.0666E-01    1.0677E-01  1.564E-01
K-40   #     9.2324E+00    9.2324E+00   9.1168E-01    1.0226E+00  2.360E-01
Pa-234 #A   -1.8287E-02   -1.8287E-02   5.6489E-02    5.6671E-02  9.985E-02
Pb-212       5.5665E-01    5.5665E-01   7.1773E-02    8.2300E-02  3.217E-02
Pb-214       5.6022E-01    5.6023E-01   7.5197E-02    7.9630E-02  4.154E-02
Ra-226       1.4711E+00    1.4712E+00   5.5832E-01    5.6461E-01  3.496E-01
Th-234 #A    9.7140E-01    9.7140E-01   7.2833E-01    7.3410E-01  1.317E+00
Tl-208       2.0982E-01    2.0982E-01   4.2465E-02    4.4537E-02  1.731E-02
U-235  #A    8.8278E-02    8.8278E-02   4.0745E-02    4.1096E-02  1.440E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.378E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.3777364E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-05                Received:        06/04/13                      
Lab ID:          245981-003                    Prepared:        06/05/13 12:37                
Matrix:          Soil                          Analyzed:        06/28/13 09:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.06846 U        0.1596         0.1275            0.9    
Bismuth-212                          0.4435           0.4292         0.2435                   
Bismuth-214                          0.4106           0.08731        0.04012                  
Cesium-137                           0.01206 U        0.02098        0.01576           0.07   
Cobalt-60                            0.008552 U       0.02414        0.01856           0.03   
Europium-152                         0.0009421 U      0.003169       0.05346           0.1    
Europium-154                        -0.02507 U        0.1624         0.1304            0.2    
Lead-212                             0.4470           0.06550        0.03000                  
Lead-214                             0.4960           0.07996        0.03094                  
Potassium-40                         8.480            0.9163         0.2503                   
Protactinium-234                     0.01553 U        0.09015        0.08390                  
Radium-226 (By Bismuth-214)          0.4106           0.08731        0.04012           0.2    
Thallium-208                         0.1324           0.03733        0.01679                  
Thorium-232 (By Actinium-228)        0.4104           0.09623        0.04849           0.9    
Thorium-234                          0.5591 U         0.6295         1.039                    
Uranium-235                          0.05133 U        0.03768        0.1317            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245981-003                   Client ID : 12-PE-E0824-05        

Seqnum : 1533258230003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130628_003                                Batch         : 199315                       Time      : 28-JUN-2013 09:26     

Cal    : 28-JUN-2013 08:02:15,05-MAR-2013 18:53:13     Caldate       : 28-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 349.89 g                     Live Time : 2700 sec              

Dead Time : 0.23 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06846           0.1275       0.9      .15964           .15971           -0.019      u        

Bismuth-212                         0.4435            0.2435                .42919           .42979           -0.017      u        

Bismuth-214                         0.4106            0.04012               .087312          .089241          -0.033      u        

Cesium-137                          0.01206           0.01576      0.07     .02098           .020987          -0.0057     u        

Cobalt-60                           0.008552          0.01856      0.03     .024136          .024139          0.00095     u        

Europium-152                        0.0009421         0.05346      0.1      .0031691         .0031694         0.0075      u        

Europium-154                        -0.02507          0.1304       0.2      .16235           .16235           0           u        

Lead-212                            0.4470            0.03000               .065503          .073053          0.0032      u        

Lead-214                            0.4960            0.03094               .07996           .083256          -0.0077     u        

Potassium-40                        8.480             0.2503                .91629           1.0102           -0.24       u        

Protactinium-234                    0.01553           0.08390               .090151          .090233          0.011       u        

Radium-226 (By Bismuth-214)         0.4106            0.04012      0.2      .087312          .089241          -0.033      u        

Thallium-208                        0.1324            0.01679               .037332          .038281          -0.0060     u        

Thorium-232 (By Actinium-228)       0.4104            0.04849      0.9      .096228          .1007            0.015       u        

Thorium-234                         0.5591            1.039                 .62947           .63169           0.42        u        

Uranium-235                         0.05133           0.1317       0.18     .037677          .037805          0.016       u        

u=use  

Page 1 of 1                                                                                                             1533258230003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-05          
Sample Description: 245981-003, 199315 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130628_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:13            Live Time: 2700   sec

Acquisition Time: 6/28/2013 09:26:08        Real Time: 2706   sec
Analysis Time: 6/28/2013 10:11           Dead Time: 0.23   %

Analysis Quantity: 3.499E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.104E-01      9.623E-02      1.007E-01      4.849E-02
Am-241    #AB    6.846E-02      1.596E-01      1.597E-01      1.275E-01
Bi-212    #      4.435E-01      4.292E-01      4.298E-01      2.435E-01
Bi-214           4.106E-01      8.731E-02      8.924E-02      4.012E-02
Co-60     #AB    8.552E-03      2.414E-02      2.414E-02      1.856E-02
Cs-137    #AB    1.206E-02      2.098E-02      2.099E-02      1.576E-02
Eu-152    #AB    9.421E-04      3.169E-03      3.169E-03      5.346E-02
Eu-154    #AB   -2.507E-02      1.623E-01      1.624E-01      1.304E-01
K-40             8.480E+00      9.163E-01      1.010E+00      2.503E-01
Pa-234    #AB    1.553E-02      9.015E-02      9.023E-02      8.390E-02
Pb-212           4.470E-01      6.550E-02      7.305E-02      3.000E-02
Pb-214           4.960E-01      7.996E-02      8.326E-02      3.094E-02
Ra-226    #      7.469E-01      4.723E-01      4.742E-01      3.431E-01
Th-234    #AB    5.591E-01      6.295E-01      6.317E-01      1.039E+00
Tl-208           1.324E-01      3.733E-02      3.828E-02      1.679E-02
U-235     #AB    5.133E-02      3.768E-02      3.781E-02      1.317E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.228E+01

Analyst: Chanthachone Alexander

81 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:11:21
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_003.An1               

Sample description                                             
245981-003, 199315                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628_003.An1

Acquisition information
Start time:                 6/28/2013 09:26:08
Live time:               2700
Real time:               2706
Dead time:                  0.23 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4989E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4989E+02) = 

7.7244E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0967

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.95       12. 116.59   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.16       14. 108.83   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.977E-01 Th234 
77.04       92.  22.01   0.48  2.926E-02
92.69       31.  56.30   0.84  3.899E-02    92.59   4.343  5.257E-01 Th234 

92.59   4.343  5.257E-01 Th234 
93.35   5.760  3.925E-01 U235  

93.31       41.  41.31   0.84  3.937E-02    93.35   5.760  5.160E-01 U235  
93.35   4.100  6.728E-01 Ac228 

93.31       38.  41.31   0.84  3.937E-02    93.35   5.760  4.789E-01 U235  
93.35   4.100  6.728E-01 Ac228 

122.82        3. 611.60   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
131.32        2. 852.31   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
143.59       19.  86.07   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.642E-02 U235  
185.99       41.  36.70   0.93  4.855E-02   185.72  57.000  4.267E-02 U235  

186.21   3.555  6.848E-01 Ra226 
185.72  57.000  4.267E-02 U235  

186.02       45.  31.61   0.93  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.469E-01 Ra226 

238.72      318.   6.58   0.99  4.347E-02   238.63  43.600  4.801E-01 Pb212 
241.83       79.  17.55   0.99  4.317E-02   242.00   7.268  7.095E-01 Pb214 
295.16      104.  15.86   0.80  3.830E-02   295.22  18.414  4.040E-01 Pb214 
300.24       38.  34.40   1.31  3.789E-02   300.09   3.180  9.117E-01 Pb212 
338.12       70.  17.46   0.91  3.501E-02   338.32  11.400  4.950E-01 Ac228 
351.89      217.   7.82   1.18  3.408E-02   351.93  35.600  4.960E-01 Pb214 
569.48        3. 290.30   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.49       93.  13.42   1.17  2.394E-02   583.19  85.000  1.303E-01 Tl208 
609.28      161.  10.00   1.05  2.322E-02   609.31  45.490  4.106E-01 Bi214 
663.10        8.  86.98   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.40       17.  48.39   1.44  2.051E-02   727.33   6.650  3.535E-01 Bi212 

727.33   6.650  3.535E-01 Bi212 
785.86        7.  86.63   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 

785.37   1.110  9.822E-01 Bi212 
861.04       12.  64.07   1.55  1.823E-02   860.53  12.400  1.466E-01 Tl208 
881.28        1. 540.10   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.23       60.  13.85   0.83  1.750E-02   911.20  26.200  3.736E-01 Ac228 
948.14        1. 586.46   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
969.02       16.  43.90   1.64  1.675E-02   968.96  15.900  1.763E-01 Ac228 

1120.22       23.  35.61   1.75  1.507E-02  1120.29  14.910  2.922E-01 Bi214 
1332.00        4. 141.11   1.91  1.322E-02  1332.49  99.983    PBC<MDA Co60  
1407.40        2. 260.03   1.96  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.78      384.   5.18   2.08  1.229E-02  1460.82  10.550  8.480E+00 K40   
1764.45       15.  30.43   2.19  1.048E-02  1764.49  15.310  2.685E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.39    77.04       136.        92. 3.127E+03   44.01   0.477  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.08    59.95        97.        12.     0.005   233.17   0.804s
Th-234    252.92    63.16       108.        14.     0.005   217.66   0.808s
Th-234    370.93    92.69       138.        31.     0.012   112.60   0.838s
U-235     373.57    93.35       122.        41.     0.015    82.63   0.839D
Ac-228    373.57    93.35       125.        38.     0.014    82.63   0.839D
Eu-152    488.41   122.08       125.        -6.    -0.002   523.95   0.868s
Eu-154    491.35   122.82       126.         3.     0.001  1223.19   0.869s
Pa-234    525.33   131.32       129.         2.     0.001  1704.61   0.878s
U-235     574.38   143.59       118.        19.     0.007   172.15   0.890s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.87   185.99        94.        41.     0.015    73.40   0.933s
Ra-226    743.99   186.02        79.        45.     0.017    63.23   0.933s
U-235     821.04   205.30        78.        -3.    -0.001   957.36   0.952s
Pb-212    954.45   238.67        73.       296.     0.110    14.65   0.933 
Pb-214    966.88   241.78        56.        81.     0.030    35.46   0.856s
Pb-214   1180.29   295.16        60.       100.     0.037    31.72   0.799 
Pb-212   1200.58   300.24        49.        38.     0.014    68.80   1.310s
Ac-228   1352.03   338.12        35.        69.     0.026    34.91   0.914 
Eu-152   1377.56   344.50        54.        -5.    -0.002   426.82   1.088s
Pb-214   1407.10   351.89        32.       210.     0.078    15.64   1.178 
Pa-234   2277.10   569.48        29.         3.     0.001   580.61   1.297s
Tl-208   2333.14   583.49        26.        93.     0.034    26.84   1.167 
Bi-214   2436.29   609.28        40.       152.     0.056    20.00   1.049 
Cs-137   2651.52   663.10        19.         8.     0.003   173.95   1.379s
Eu-154   2891.45   723.09        32.        -5.    -0.002   315.45   1.432s
Bi-212   2908.67   727.40        25.        17.     0.006    96.78   1.436s
Bi-212   3142.53   785.86        17.         7.     0.003   173.27   1.485s
Tl-208   3443.22   861.04        22.        12.     0.004   128.13   1.548s
Eu-154   3491.51   873.11        18.        -2.    -0.001   647.60   1.558s
Pa-234   3524.21   881.28        20.         1.     0.000  1080.20   1.565s
Ac-228   3644.02   911.23        11.        60.     0.022    27.69   0.835s
Pa-234   3791.67   948.14        21.         1.     0.000  1172.93   1.618s
Ac-228   3875.22   969.02        23.        16.     0.006    87.79   1.636s
Eu-154   3986.21   996.77        22.        -2.    -0.001   802.70   1.657s
Eu-152   4453.99  1113.68        27.        -5.    -0.002   324.47   1.747s
Bi-214   4480.14  1120.22        29.        23.     0.009    71.22   1.753s
Co-60    5327.63  1332.00        13.         4.     0.001   282.22   1.908s
Eu-152   5629.42  1407.40        13.         2.     0.001   520.06   1.960s
K-40     5843.06  1460.78        24.       384.     0.142    10.35   2.079 
Bi-212   6489.42  1622.25         9.        -1.     0.000  1693.15   2.099s
Bi-214   7058.75  1764.45         8.        15.     0.006    60.87   2.187s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1039E-01                                      5.12E+12             
911.20 3.736E-01  (P 4.849E-02 1.38E+01 2.62E+01 G  
968.96 1.763E-01 - P 1.203E-01 4.39E+01 1.59E+01 G  
338.32 4.950E-01  (P 9.878E-02 1.75E+01 1.14E+01 G  

Energy duplication    
93.35 6.728E-01 + P 4.621E-01 4.13E+01 4.10E+00 XA 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:11:21
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.8462E-02                                      1.58E+05             
59.54 6.846E-02 ?(  1.275E-01 1.17E+02 3.59E+01 G  

Bi-212   N   4.4345E-01                                      5.12E+12             
727.33 3.535E-01 ?(  2.435E-01 4.84E+01 6.65E+00 G  
785.37 9.822E-01 &(  1.270E+00 8.66E+01 1.11E+00 G  

1620.74-8.548E-02 &   1.176E+00 8.47E+02 1.51E+00 G  

Bi-214   N   4.1060E-01                                      5.84E+05             
609.31 4.106E-01  (P 4.012E-02 1.00E+01 4.55E+01 G  

1120.29 2.922E-01 - P 1.598E-01 3.56E+01 1.49E+01 G  
1764.49 2.685E-01 - P 1.185E-01 3.04E+01 1.53E+01 G  

Co-60    T   8.5522E-03                                      1.93E+03             
1332.49 8.552E-03 &(  1.856E-02 1.41E+02 1.00E+02 G  
1173.23 7.456E-04 &   1.937E-02 1.59E+03 9.98E+01 G  

Cs-137   I   1.2060E-02                                      1.10E+04             
661.66 1.206E-02 &(  1.576E-02 8.70E+01 8.50E+01 G  

Eu-152   I   9.4210E-04                                      4.94E+03             
344.28-1.555E-02 &(  5.346E-02 2.13E+02 2.66E+01 G  
121.78-1.274E-02 +   5.432E-02 2.62E+02 2.84E+01 G  
778.90 0.000E+00 +   1.229E-01 1.00E+03 1.30E+01 G  
964.08 1.576E-03 %   1.387E-01 5.35E+03 1.45E+01 G  

1112.08-6.712E-02 +   1.721E-01 1.62E+02 1.34E+01 G  
1408.01 2.197E-02 &(  9.063E-02 2.60E+02 2.09E+01 G  

Eu-154   I  -2.5069E-02                                      3.14E+03             
873.18-2.507E-02 ?(  1.304E-01 3.24E+02 1.22E+01 G  
123.07 3.814E-03 +   3.824E-02 6.12E+02 4.04E+01 G  

1274.43 2.160E-03 &   5.799E-02 1.64E+03 3.49E+01 G  
723.30-3.685E-02 +   9.204E-02 1.58E+02 2.00E+01 G  

1004.72-7.039E-05 &   1.192E-01 1.03E+05 1.79E+01 G  
996.25-2.811E-02 +   1.825E-01 4.01E+02 1.05E+01 G  

K-40     N   8.4797E+00                                      4.57E+11             
1460.82 8.480E+00  (P 2.503E-01 5.18E+00 1.06E+01 G  

Pa-234   N   1.5527E-02                                      1.63E+12             
131.30 5.996E-03 ?(  8.390E-02 8.52E+02 1.82E+01 G  
569.50 3.366E-02 &(  1.573E-01 2.90E+02 9.30E+00 G  
946.00 1.395E-02 ?(  1.330E-01 5.86E+02 1.35E+01 G  
880.52 1.802E-02 ?(  1.580E-01 5.40E+02 1.05E+01 G  
883.24 7.174E-03 %   1.730E-01 1.47E+03 9.70E+00 G  

86 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:11:21
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.4704E-01                                      5.12E+12             
238.63 4.470E-01  (  3.000E-02 7.33E+00 4.36E+01 G  
300.09 9.117E-01 +   3.856E-01 3.44E+01 3.18E+00 G  

Pb-214   N   4.9598E-01                                      5.84E+05             
351.93 4.960E-01  (P 3.094E-02 7.82E+00 3.56E+01 G  
295.22 4.040E-01 - P 7.349E-02 1.59E+01 1.84E+01 G  
242.00 7.362E-01 + P 1.595E-01 1.77E+01 7.27E+00 G  

Ra-226   N   7.4690E-01                                      5.84E+05             
186.21 7.469E-01  (  3.431E-01 3.16E+01 3.56E+00 G  

Th-234   N   5.5905E-01                                      1.63E+12             
63.30 5.977E-01  (  1.039E+00 1.09E+02 3.75E+00 G  
92.59 5.257E-01 *(  4.622E-01 5.63E+01 4.34E+00 G  

Tl-208   N   1.3241E-01                                      5.12E+12             
583.19 1.303E-01  (P 1.679E-02 1.34E+01 8.50E+01 G  
277.37-4.069E-02 % P 2.398E-01 9.13E+02 6.60E+00 G  
860.53 1.466E-01 ?(  1.375E-01 6.41E+01 1.24E+01 G  

U-235    N   5.1327E-02                                      2.57E+11             
143.77 9.642E-02 &(  1.317E-01 8.61E+01 1.09E+01 G  
205.32-3.211E-02 -   2.511E-01 4.79E+02 5.02E+00 G  
163.36 1.453E-02 &   2.883E-01 1.21E+03 5.08E+00 G  
185.72 4.267E-02  (  2.337E-02 3.67E+01 5.70E+01 G  

Energy duplication    
93.35 5.160E-01 ?   3.251E-01 4.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:11:21
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_003.An1               

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.95        97.        12.     0.005   233.17   6.846E-02   
Th-234      63.16       108.        14.     0.005   217.66   5.977E-01   
Th-234      92.69       138.        31.     0.012   112.60   5.257E-01   
U-235       93.35       122.        41.     0.015    82.63   5.160E-01   
Eu-152     122.08       125.        -6.    -0.002   523.95  -1.274E-02   
Eu-154     122.82       126.         3.     0.001  1223.19   3.814E-03   
Pa-234     131.32       129.         2.     0.001  1704.61   5.996E-03   
U-235      143.59       118.        19.     0.007   172.15   9.642E-02   
U-235      185.99        94.        41.     0.015    73.40   4.267E-02   
Ra-226     186.02        79.        45.     0.017    63.23   7.469E-01   
U-235      205.30        78.        -3.    -0.001   957.36  -3.211E-02   
Eu-152     344.50        54.        -5.    -0.002   426.82  -1.555E-02   
Pa-234     569.48        29.         3.     0.001   580.61   3.366E-02   
Cs-137     663.10        19.         8.     0.003   173.95   1.206E-02   
Eu-154     723.09        32.        -5.    -0.002   315.45  -3.685E-02   
Bi-212     727.40        25.        17.     0.006    96.78   3.535E-01   
Bi-212     785.86        17.         7.     0.003   173.27   9.822E-01   
Eu-154     873.11        18.        -2.    -0.001   647.60  -2.507E-02   
Pa-234     881.28        20.         1.     0.000  1080.20   1.802E-02   
Pa-234     948.14        21.         1.     0.000  1172.93   1.395E-02   
Eu-154     996.77        22.        -2.    -0.001   802.70  -2.811E-02   
Eu-152    1113.68        27.        -5.    -0.002   324.47  -6.712E-02   
Co-60     1332.00        13.         4.     0.001   282.22   8.552E-03   
Eu-152    1407.40        13.         2.     0.001   520.06   2.197E-02   
Bi-212    1622.25         9.        -1.     0.000  1693.15  -8.548E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 10:11:21
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_003.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1039E-01    4.1039E-01   9.6228E-02    1.0070E-01  4.849E-02
Am-241 #A    6.8455E-02    6.8462E-02   1.5964E-01    1.5971E-01  1.275E-01
Bi-212 #     4.4345E-01    4.4345E-01   4.2919E-01    4.2979E-01  2.435E-01
Bi-214       4.1059E-01    4.1060E-01   8.7312E-02    8.9241E-02  4.012E-02
Co-60  #A    8.4787E-03    8.5522E-03   2.4136E-02    2.4139E-02  1.856E-02
Cs-137 #A    1.2042E-02    1.2060E-02   2.0980E-02    2.0987E-02  1.576E-02
Eu-152 #A    9.3893E-04    9.4210E-04   3.1691E-03    3.1694E-03  5.346E-02
Eu-154 #A   -2.4937E-02   -2.5069E-02   1.6235E-01    1.6235E-01  1.304E-01
K-40         8.4797E+00    8.4797E+00   9.1629E-01    1.0102E+00  2.503E-01
Pa-234 #A    1.5527E-02    1.5527E-02   9.0151E-02    9.0233E-02  8.390E-02
Pb-212       4.4704E-01    4.4704E-01   6.5503E-02    7.3053E-02  3.000E-02
Pb-214       4.9597E-01    4.9598E-01   7.9960E-02    8.3256E-02  3.094E-02
Ra-226 #     7.4688E-01    7.4690E-01   4.7225E-01    4.7418E-01  3.431E-01
Th-234 #A    5.5905E-01    5.5905E-01   6.2947E-01    6.3169E-01  1.039E+00
Tl-208       1.3241E-01    1.3241E-01   3.7332E-02    3.8281E-02  1.679E-02
U-235  #A    5.1327E-02    5.1327E-02   3.7677E-02    3.7805E-02  1.317E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.038E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.0376141E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-06                Received:        06/04/13                      
Lab ID:          245981-004                    Prepared:        06/05/13 12:38                
Matrix:          Soil                          Analyzed:        06/28/13 10:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.01900 U        0.1629         0.1331            0.9     
Bismuth-212                          1.346            0.5636         0.2677                    
Bismuth-214                          0.5356           0.09719        0.03855                   
Cesium-137                           0.007099 U       0.02271        0.01787           0.07    
Cobalt-60                            0.005287 U       0.01102        0.01802           0.03    
Europium-152                         0.01882 U        0.08316        0.05389           0.1     
Europium-154                         0.003642 U       0.04671        0.1428            0.2     
Lead-212                             0.5985           0.07606        0.03473                   
Lead-214                             0.5599           0.08569        0.04075                   
Potassium-40                         9.497            0.9666         0.2398                    
Protactinium-234                    -0.01722 U        0.04174        0.08997                   
Radium-226 (By Bismuth-214)          0.5356           0.09719        0.03855           0.2     
Thallium-208                         0.2392           0.04555        0.01784                   
Thorium-232 (By Actinium-228)        0.6080           0.1136         0.07015           0.9     
Thorium-234                          0.7303 U         0.4396         1.241                     
Uranium-235                          0.1587           0.1564         0.1399            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245981-004                   Client ID : 12-PE-E0824-06        

Seqnum : 1533258230004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130628_004                                Batch         : 199315                       Time      : 28-JUN-2013 10:50     

Cal    : 28-JUN-2013 08:02:15,05-MAR-2013 18:53:13     Caldate       : 28-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.95 g                     Live Time : 2700 sec              

Dead Time : 0.21 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.01900          0.1331       0.9      .16289           .1629            -0.019      u        

Bismuth-212                         1.346             0.2677                .56356           .56776           -0.017      u        

Bismuth-214                         0.5356            0.03855               .097185          .10012           -0.033      u        

Cesium-137                          0.007099          0.01787      0.07     .022706          .022708          -0.0057     u        

Cobalt-60                           0.005287          0.01802      0.03     .01102           .011022          0.00095     u        

Europium-152                        0.01882           0.05389      0.1      .083158          .083163          0.0075      u        

Europium-154                        0.003642          0.1428       0.2      .046713          .046713          0           u        

Lead-212                            0.5985            0.03473               .076057          .087518          0.0032      u        

Lead-214                            0.5599            0.04075               .08569           .089601          -0.0077     u        

Potassium-40                        9.497             0.2398                .96658           1.0776           -0.24       u        

Protactinium-234                    -0.01722          0.08997               .041735          .041954          0.011       u        

Radium-226 (By Bismuth-214)         0.5356            0.03855      0.2      .097185          .10012           -0.033      u        

Thallium-208                        0.2392            0.01784               .045552          .048053          -0.0060     u        

Thorium-232 (By Actinium-228)       0.6080            0.07015      0.9      .11363           .12185           0.015       u        

Thorium-234                         0.7303            1.241                 .43963           .44501           0.42        u        

Uranium-235                         0.1587            0.1399       0.18     .1564            .1567            0.016       u        

u=use  

Page 1 of 1                                                                                                             1533258230004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-06          
Sample Description: 245981-004, 199315 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130628_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:33            Live Time: 2700   sec

Acquisition Time: 6/28/2013 10:50:07        Real Time: 2706   sec
Analysis Time: 6/28/2013 11:35           Dead Time: 0.21   %

Analysis Quantity: 3.380E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.080E-01      1.136E-01      1.218E-01      7.015E-02
Am-241    #AB   -1.900E-02      1.629E-01      1.629E-01      1.331E-01
Bi-212           1.346E+00      5.636E-01      5.678E-01      2.677E-01
Bi-214    #      5.356E-01      9.718E-02      1.001E-01      3.855E-02
Co-60     #AB    5.287E-03      1.102E-02      1.102E-02      1.802E-02
Cs-137    #AB    7.099E-03      2.271E-02      2.271E-02      1.787E-02
Eu-152    #AB    1.882E-02      8.316E-02      8.316E-02      5.389E-02
Eu-154    #AB    3.642E-03      4.671E-02      4.671E-02      1.428E-01
K-40             9.497E+00      9.666E-01      1.078E+00      2.398E-01
Pa-234    #AB   -1.722E-02      4.174E-02      4.195E-02      8.997E-02
Pb-212           5.985E-01      7.606E-02      8.752E-02      3.473E-02
Pb-214           5.599E-01      8.569E-02      8.960E-02      4.075E-02
Ra-226           8.348E-01      5.452E-01      5.473E-01      3.763E-01
Th-234    #AB    7.303E-01      4.396E-01      4.450E-01      1.241E+00
Tl-208    #      2.392E-01      4.555E-02      4.805E-02      1.784E-02
U-235     #      1.587E-01      1.564E-01      1.567E-01      1.399E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.514E+01

Analyst: Chanthachone Alexander
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Sample description                                             
245981-004, 199315                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 10:50:07
Live time:               2700
Real time:               2706
Dead time:                  0.21 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3795E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3795E+02) = 

7.9973E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:33:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1070

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
64.44        6. 277.54   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.744E-01 Th234 
74.65       97.  18.85   0.82  2.740E-02
77.05      134.  14.17   0.82  2.923E-02
87.06       55.  29.84   0.83  3.594E-02
89.92       54.  29.59   0.84  3.757E-02
92.81       66.  25.86   0.84  3.937E-02    92.59   4.343  1.149E+00 Th234 

93.35   4.100  1.205E+00 Ac228 
93.35   5.760  8.581E-01 U235  
92.59   4.343  1.149E+00 Th234 
93.35   5.760  8.581E-01 U235  

92.81       69.  25.86   0.84  3.937E-02    92.59   4.343  1.201E+00 Th234 
93.35   4.100  1.205E+00 Ac228 
93.35   5.760  8.964E-01 U235  

92.81       64.  30.10   0.84  3.899E-02    92.59   4.343  1.124E+00 Th234 
93.35   4.100  1.125E+00 Ac228 
93.35   5.760  8.392E-01 U235  

122.41        2. 641.40   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
134.00       18.  60.89   0.52  4.985E-02
143.55       16.  99.33   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  8.823E-02 U235  
162.88       13. 121.41   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.462E-01 U235  
185.94       42.  39.04   0.93  4.855E-02   185.72  57.000  4.548E-02 U235  

186.21   3.555  7.299E-01 Ra226 
185.72  57.000  4.548E-02 U235  

185.96       49.  32.66   0.36  4.851E-02   185.72  57.000    PBC<MDA U235  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
186.21   3.555  8.348E-01 Ra226 

205.22       26.  49.27   0.95  4.677E-02   205.32   5.020  3.250E-01 U235  
205.32   5.020  3.250E-01 U235  

209.39       50.  29.03   0.51  4.637E-02
238.71      430.   5.65   0.99  4.347E-02   238.63  43.600  6.717E-01 Pb212 
241.80       80.  20.28   0.99  4.317E-02   242.00   7.268  7.381E-01 Pb214 
295.22      138.  12.51   1.24  3.829E-02   295.22  18.414  5.627E-01 Pb214 
299.75       19.  58.31   1.05  3.789E-02   300.09   3.180  4.762E-01 Pb212 
338.39       84.  17.24   1.16  3.500E-02   338.32  11.400  6.268E-01 Ac228 
343.69        1. 820.22   1.09  3.459E-02   344.28  26.590    PBC<MDA Eu152 
351.83      235.   7.97   1.06  3.408E-02   351.93  35.600  5.584E-01 Pb214 
583.27      169.   9.26   1.34  2.394E-02   583.19  85.000  2.391E-01 Tl208 
609.42      199.   8.63   1.40  2.322E-02   609.31  45.490  5.306E-01 Bi214 
661.91        4. 159.91   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.21       62.  20.93   1.17  2.051E-02   727.33   6.650  1.346E+00 Bi212 
785.85        6. 123.68   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.56       13.  62.49   1.55  1.823E-02   860.53  12.400  1.665E-01 Tl208 
882.70        2. 286.12   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.30       89.  12.90   1.26  1.750E-02   911.20  26.200  5.767E-01 Ac228 
968.34        4. 220.88   1.63  1.681E-02   964.08  14.500    PBC<MDA Eu152 

968.96  15.900    PBC<MDA Ac228 
969.09       58.  16.59   0.72  1.675E-02   968.96  15.900  6.460E-01 Ac228 

1109.33        1. 635.35   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1121.12       56.  14.51   0.73  1.507E-02  1120.29  14.910  7.368E-01 Bi214 
1173.06        6. 104.22   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.89      433.   4.89   1.62  1.229E-02  1460.82  10.550  9.497E+00 K40   
1620.71        3. 162.02   2.10  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.93       30.  20.45   2.19  1.048E-02  1764.49  15.310  5.508E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.65    74.61       149.        85. 3.109E+03   47.68   0.630  -        
308.24    77.01       119.       124. 4.249E+03   31.13   0.957  -        
348.38    87.05       110.        52. 1.447E+03   64.70   0.347  -      s 
359.79    89.90       107.        42. 1.126E+03   75.61   0.454  -      s 
536.03   134.00        53.        18. 3.591E+02  121.78   0.517  -      s 
837.41   209.39        72.        50. 1.089E+03   58.06   0.509 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    232.30    58.01        98.        -3.    -0.001   857.17   0.804s
Th-234    258.00    64.44       144.         6.     0.002   555.07   0.808s
Th-234    371.43    92.81       155.        64.     0.024    60.20   0.838s
Ac-228    373.57    93.35       126.        66.     0.024    51.71   0.839D
U-235     373.57    93.35       123.        69.     0.025    51.71   0.839D
Eu-154    489.74   122.41       115.         2.     0.001  1282.79   0.869s
Pa-234    522.67   130.65       139.       -14.    -0.005   242.35   0.878s
U-235     574.22   143.55       124.        16.     0.006   198.66   0.890 
U-235     651.50   162.88       110.        13.     0.005   242.82   0.910s
U-235     743.68   185.94       116.        42.     0.016    78.09   0.933s
Ra-226    743.74   185.96        88.        49.     0.018    65.32   0.359s
U-235     820.75   205.22        68.        26.     0.010    98.53   0.952s
Pb-212    954.50   238.68        91.       383.     0.142    12.71   0.912 
Pb-214    966.86   241.77        98.        85.     0.032    41.57   0.413s
Pb-214   1180.51   295.22        62.       134.     0.050    25.02   1.244s
Pb-212   1198.62   299.75        54.        19.     0.007   116.61   1.045s
Ac-228   1353.10   338.39        53.        84.     0.031    34.49   1.158 
Eu-152   1374.32   343.69        51.         1.     0.000  1640.44   1.088s
Pb-214   1406.86   351.83        51.       229.     0.085    15.95   1.058 
Tl-208   2332.28   583.27        28.       164.     0.061    18.52   1.335s
Bi-214   2436.83   609.42        35.       189.     0.070    17.27   1.400s
Cs-137   2646.75   661.91        23.         4.     0.002   319.83   1.379s
Eu-154   2894.19   723.77        57.        -8.    -0.003   263.04   1.433s
Bi-212   2907.92   727.21        28.        62.     0.023    41.86   1.169 
Eu-152   3112.66   778.40        31.        -6.    -0.002   294.01   1.480s
Bi-212   3142.47   785.85        21.         6.     0.002   247.36   1.485s
Tl-208   3441.30   860.56        25.        13.     0.005   124.97   1.548s
Pa-234   3520.29   880.30        28.        -4.    -0.001   401.57   1.565s
Pa-234   3529.87   882.70        18.         2.     0.001   572.23   1.567 
Ac-228   3644.30   911.30        22.        89.     0.033    25.81   1.263 
Pa-234   3787.61   947.12        35.        -4.    -0.001   429.64   1.618s
Eu-152   3872.47   968.34        39.         4.     0.002   441.77   1.632s
Ac-228   3875.49   969.09        13.        58.     0.022    33.18   0.719s
Eu-154   4015.73  1004.15        23.        -3.    -0.001   411.94   1.664s
Eu-152   4436.58  1109.33        19.         1.     0.000  1270.70   1.747s
Bi-214   4483.73  1121.12         5.        56.     0.021    29.03   0.734s
Co-60    4691.57  1173.06        19.         6.     0.002   208.44   1.793s
Co-60    5322.94  1330.83        12.        -1.     0.000   851.49   1.908s
K-40     5843.48  1460.89        20.       416.     0.154     9.78   1.618 
Bi-212   6483.28  1620.71        11.         3.     0.001   324.04   2.099s
Bi-214   7060.65  1764.93         8.        30.     0.011    40.90   2.187s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0797E-01                                      5.12E+12             
911.20 5.767E-01  (P 7.015E-02 1.29E+01 2.62E+01 G  
968.96 6.460E-01  (P 9.312E-02 1.66E+01 1.59E+01 G  
338.32 6.268E-01  (P 1.254E-01 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 1.205E+00 & P 4.800E-01 2.59E+01 4.10E+00 XA 

Am-241   I  -1.9004E-02                                      1.58E+05             
59.54-1.900E-02 &(  1.331E-01 4.29E+02 3.59E+01 G  

Bi-212   N   1.3463E+00                                      5.12E+12             
727.33 1.346E+00  (  2.677E-01 2.09E+01 6.65E+00 G  
785.37 7.733E-01 -   1.482E+00 1.24E+02 1.11E+00 G  

1620.74 5.356E-01 &   1.338E+00 1.62E+02 1.51E+00 G  

Bi-214   N   5.3564E-01                                      5.84E+05             
609.31 5.306E-01 @(P 3.855E-02 8.63E+00 4.55E+01 G  

1120.29 7.368E-01 + P 6.935E-02 1.45E+01 1.49E+01 G  
1764.49 5.508E-01 ?(P 1.240E-01 2.05E+01 1.53E+01 G  

Co-60    T   5.2868E-03                                      1.93E+03             
1332.49-2.632E-03 ?(  1.802E-02 4.26E+02 1.00E+02 G  
1173.23 1.322E-02 ?(  2.101E-02 1.04E+02 9.98E+01 G  

Cs-137   I   7.0994E-03                                      1.10E+04             
661.66 7.099E-03 &(  1.787E-02 1.60E+02 8.50E+01 G  

Eu-152   I   1.8824E-02                                      4.94E+03             
344.28 4.012E-03  (  5.389E-02 8.20E+02 2.66E+01 G  
121.78 0.000E+00 -   6.068E-02 1.00E+03 2.84E+01 G  
778.90-6.559E-02 +   1.522E-01 1.47E+02 1.30E+01 G  
964.08 5.018E-02 ?(  1.780E-01 2.21E+02 1.45E+01 G  

1112.08 1.429E-02 &(  1.477E-01 6.35E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.624E-02 1.00E+03 2.09E+01 G  

Eu-154   I   3.6415E-03                                      3.14E+03             
873.18 3.747E-03 %(  1.428E-01 2.32E+03 1.22E+01 G  
123.07 3.610E-03 ?(  3.795E-02 6.41E+02 4.04E+01 G  

1274.43-2.928E-03 %   6.405E-02 1.34E+03 3.49E+01 G  
723.30-6.092E-02 +   1.274E-01 1.32E+02 2.00E+01 G  

1004.72-3.468E-02 +   1.135E-01 2.06E+02 1.79E+01 G  
996.25-9.458E-03 %   2.070E-01 1.34E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.4966E+00                                      4.57E+11             
1460.82 9.497E+00  (P 2.398E-01 4.89E+00 1.06E+01 G  

Pa-234   N  -1.7221E-02                                      1.63E+12             
131.30-4.620E-02 ?(  8.997E-02 1.21E+02 1.82E+01 G  
569.50 8.918E-03 %   1.822E-01 1.25E+03 9.30E+00 G  
946.00-5.142E-02 &   1.770E-01 2.15E+02 1.35E+01 G  
880.52-6.059E-02 &   1.939E-01 2.01E+02 1.05E+01 G  
883.24 3.715E-02 &(  1.701E-01 2.86E+02 9.70E+00 G  

Pb-212   N   5.9846E-01                                      5.12E+12             
238.63 5.985E-01  (  3.473E-02 6.35E+00 4.36E+01 G  
300.09 4.762E-01 &   4.213E-01 5.83E+01 3.18E+00 G  

Pb-214   N   5.5990E-01                                      5.84E+05             
351.93 5.584E-01  (P 4.075E-02 7.97E+00 3.56E+01 G  
295.22 5.627E-01 *(P 7.709E-02 1.25E+01 1.84E+01 G  
242.00 8.057E-01 + P 2.175E-01 2.08E+01 7.27E+00 G  

Ra-226   N   8.3477E-01                                      5.84E+05             
186.21 8.348E-01  (  3.763E-01 3.27E+01 3.56E+00 G  

Th-234   N   7.3026E-01                                      1.63E+12             
63.30 2.744E-01 ?(  1.241E+00 2.78E+02 3.75E+00 G  
92.59 1.124E+00  (  5.072E-01 3.01E+01 4.34E+00 G  

Tl-208   N   2.3915E-01                                      5.12E+12             
583.19 2.391E-01 @(P 1.784E-02 9.26E+00 8.50E+01 G  
277.37-2.762E-02 & P 2.338E-01 7.60E+03 6.60E+00 G  
860.53 1.665E-01 -   1.532E-01 6.25E+01 1.24E+01 G  

U-235    N   1.5873E-01                                      2.57E+11             
143.77 8.823E-02 ?(  1.399E-01 9.93E+01 1.09E+01 G  
205.32 3.250E-01 ?(  2.418E-01 4.93E+01 5.02E+00 G  
163.36 1.462E-01 ?(  2.845E-01 1.21E+02 5.08E+00 G  
185.72 4.548E-02 -   2.691E-02 3.90E+01 5.70E+01 G  

Energy duplication    
93.35 8.964E-01     3.377E-01 2.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.01        98.        -3.    -0.001   857.17  -1.900E-02   
Th-234      64.44       144.         6.     0.002   555.07   2.744E-01   
Th-234      92.81       155.        64.     0.024    60.20   1.124E+00   
U-235       93.35       123.        69.     0.025    51.71   8.964E-01   
Eu-154     122.41       115.         2.     0.001  1282.79   3.610E-03   
Pa-234     130.65       139.       -14.    -0.005   242.35  -4.620E-02   
U-235      143.55       124.        16.     0.006   198.66   8.823E-02   
U-235      162.88       110.        13.     0.005   242.82   1.462E-01   
U-235      185.94       116.        42.     0.016    78.09   4.548E-02   
U-235      205.22        68.        26.     0.010    98.53   3.250E-01   
Eu-152     343.69        51.         1.     0.000  1640.44   4.012E-03   
Cs-137     661.91        23.         4.     0.002   319.83   7.099E-03   
Eu-154     723.77        57.        -8.    -0.003   263.04  -6.092E-02   
Eu-152     778.40        31.        -6.    -0.002   294.01  -6.559E-02   
Pa-234     880.30        28.        -4.    -0.001   401.57  -6.059E-02   
Pa-234     882.70        18.         2.     0.001   572.23   3.715E-02   
Pa-234     947.12        35.        -4.    -0.001   429.64  -5.142E-02   
Eu-152     968.34        39.         4.     0.002   441.77   5.018E-02   
Eu-154    1004.15        23.        -3.    -0.001   411.94  -3.468E-02   
Eu-152    1109.33        19.         1.     0.000  1270.70   1.429E-02   
Co-60     1173.06        19.         6.     0.002   208.44   1.322E-02   
Co-60     1330.83        12.        -1.     0.000   851.49  -2.632E-03   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:35:20
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_004.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0797E-01    6.0797E-01   1.1363E-01    1.2185E-01  7.015E-02
Am-241 #A   -1.9002E-02   -1.9004E-02   1.6289E-01    1.6290E-01  1.331E-01
Bi-212       1.3463E+00    1.3463E+00   5.6356E-01    5.6776E-01  2.677E-01
Bi-214 #     5.3563E-01    5.3564E-01   9.7185E-02    1.0012E-01  3.855E-02
Co-60  #A    5.2413E-03    5.2868E-03   1.1020E-02    1.1022E-02  1.802E-02
Cs-137 #A    7.0886E-03    7.0994E-03   2.2706E-02    2.2708E-02  1.787E-02
Eu-152 #A    1.8761E-02    1.8824E-02   8.3158E-02    8.3163E-02  5.389E-02
Eu-154 #A    3.6222E-03    3.6415E-03   4.6713E-02    4.6713E-02  1.428E-01
K-40         9.4966E+00    9.4966E+00   9.6658E-01    1.0776E+00  2.398E-01
Pa-234 #A   -1.7221E-02   -1.7221E-02   4.1735E-02    4.1954E-02  8.997E-02
Pb-212       5.9846E-01    5.9846E-01   7.6057E-02    8.7518E-02  3.473E-02
Pb-214       5.5988E-01    5.5990E-01   8.5690E-02    8.9601E-02  4.075E-02
Ra-226       8.3474E-01    8.3477E-01   5.4524E-01    5.4732E-01  3.763E-01
Th-234 #A    7.3026E-01    7.3026E-01   4.3963E-01    4.4501E-01  1.241E+00
Tl-208 #     2.3915E-01    2.3915E-01   4.5552E-02    4.8053E-02  1.784E-02
U-235  #C    1.5873E-01    1.5873E-01   1.5640E-01    1.5670E-01  1.399E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.422E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.4218792E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-07                Received:        06/04/13                      
Lab ID:          245981-005                    Prepared:        06/05/13 15:30                
Matrix:          Soil                          Analyzed:        06/28/13 10:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   364.94 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:28                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1261           0.1464         0.1122            0.9     
Bismuth-212                          0.9251           0.4336         0.1991                    
Bismuth-214                          0.3990           0.08495        0.03749                   
Cesium-137                          -0.002995 U       0.02459        0.01996           0.07    
Cobalt-60                            0.006724 U       0.02684        0.02122           0.03    
Europium-152                         0.03886 U        0.04119        0.06693           0.1     
Europium-154                         0.02971 U        0.05615        0.09072           0.2     
Lead-212                             0.5413           0.07747        0.03796                   
Lead-214                             0.5899           0.09861        0.04200                   
Potassium-40                         8.509            0.9142         0.2770                    
Protactinium-234                     0.04303 U        0.04015        0.09514                   
Radium-226 (By Bismuth-214)          0.3990           0.08495        0.03749           0.2     
Thallium-208                         0.1695           0.03931        0.01754                   
Thorium-232 (By Actinium-228)        0.5710           0.1212         0.06860           0.9     
Thorium-234                          0.3829 U         1.361          1.101                     
Uranium-235                          0.06566 U        0.02902        0.1229            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245981-005                   Client ID : 12-PE-E0824-07        

Seqnum : 1523258212004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130628_004                                Batch         : 199315                       Time      : 28-JUN-2013 10:48     

Cal    : 28-JUN-2013 07:43:17,29-APR-2013 08:26:15     Caldate       : 28-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 364.94 g                     Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1261            0.1122       0.9      .14636           .14665           -0.019      u        

Bismuth-212                         0.9251            0.1991                .43359           .43617           -0.017      u        

Bismuth-214                         0.3990            0.03749               .084948          .086821          -0.033      u        

Cesium-137                          -0.002995         0.01996      0.07     .024594          .024594          -0.0057     u        

Cobalt-60                           0.006724          0.02122      0.03     .026839          .02684           0.00095     u        

Europium-152                        0.03886           0.06693      0.1      .041189          .041232          0.0075      u        

Europium-154                        0.02971           0.09072      0.2      .056148          .056169          0           u        

Lead-212                            0.5413            0.03796               .077469          .086807          0.0032      u        

Lead-214                            0.5899            0.04200               .098608          .10239           -0.0077     u        

Potassium-40                        8.509             0.2770                .91415           1.0089           -0.24       u        

Protactinium-234                    0.04303           0.09514               .040153          .041553          0.011       u        

Radium-226 (By Bismuth-214)         0.3990            0.03749      0.2      .084948          .086821          -0.033      u        

Thallium-208                        0.1695            0.01754               .039314          .040782          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5710            0.06860      0.9      .1212            .12804           0.015       u        

Thorium-234                         0.3829            1.101                 1.3611           1.3616           0.42        u        

Uranium-235                         0.06566           0.1229       0.18     .029021          .029293          0.016       u        

u=use  

Page 1 of 1                                                                                                             1523258212004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-07          
Sample Description: 245981-005, 199315 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130628_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:28            Live Time: 2700   sec

Acquisition Time: 6/28/2013 10:48:36        Real Time: 2705   sec
Analysis Time: 6/28/2013 11:33           Dead Time: 0.20   %

Analysis Quantity: 3.649E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.710E-01      1.212E-01      1.280E-01      6.860E-02
Am-241    #      1.261E-01      1.464E-01      1.466E-01      1.122E-01
Bi-212           9.251E-01      4.336E-01      4.362E-01      1.991E-01
Bi-214           3.990E-01      8.495E-02      8.682E-02      3.749E-02
Co-60     #AB    6.724E-03      2.684E-02      2.684E-02      2.122E-02
Cs-137    #AB   -2.995E-03      2.459E-02      2.459E-02      1.996E-02
Eu-152    #AB    3.886E-02      4.119E-02      4.123E-02      6.693E-02
Eu-154    #AB    2.971E-02      5.615E-02      5.617E-02      9.072E-02
K-40             8.509E+00      9.141E-01      1.009E+00      2.770E-01
Pa-234     AB    4.303E-02      4.015E-02      4.155E-02      9.514E-02
Pb-212           5.413E-01      7.747E-02      8.681E-02      3.796E-02
Pb-214           5.899E-01      9.861E-02      1.024E-01      4.200E-02
Ra-226    #      1.272E+00      5.289E-01      5.339E-01      3.325E-01
Th-234    #AB    3.829E-01      1.361E+00      1.362E+00      1.101E+00
Tl-208           1.695E-01      3.931E-02      4.078E-02      1.754E-02
U-235     #AB    6.566E-02      2.902E-02      2.929E-02      1.229E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.367E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

Sample description                                             
245981-005, 199315                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 10:48:36
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6494E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6494E+02) = 

7.4059E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:28:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1019

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.98       22.  58.05   0.83  1.345E-02    59.54  35.920  1.261E-01 Am241 
63.31        9. 177.74   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.71      108.  16.62   0.84  2.588E-02
77.08      143.  13.46   0.85  2.759E-02
89.92       39.  41.02   0.60  3.547E-02
92.87       37.  47.06   1.50  3.718E-02    92.59   4.343  6.422E-01 Th234 

93.35   5.760    PBC<MDA U235  
93.35   4.100  6.735E-01 Ac228 
93.35   5.760    PBC<MDA U235  

93.06       35.  55.24   0.87  3.718E-02    93.35   5.760  4.525E-01 U235  
93.35   4.100  5.932E-01 Ac228 

121.43       28.  53.00   0.90  4.597E-02   121.78  28.410  5.987E-02 Eu152 
123.85       11. 104.82   0.41  4.630E-02
142.47        2. 593.26   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.265E-02 U235  
153.88        8. 141.35   0.44  4.810E-02
186.01       77.  20.79   0.96  4.660E-02   185.72  57.000  7.928E-02 U235  

186.21   3.555  1.272E+00 Ra226 
185.72  57.000  7.928E-02 U235  

238.65      362.   7.16   1.07  4.202E-02   238.63  43.600  5.413E-01 Pb212 
241.72       51.  30.79   0.32  4.172E-02   242.00   7.268  4.632E-01 Pb214 
276.79       16.  60.71   1.08  3.864E-02   277.37   6.600  1.705E-01 Tl208 
295.14      122.  12.64   0.91  3.722E-02   295.22  18.414  4.792E-01 Pb214 
300.04       32.  42.95   0.79  3.683E-02   300.09   3.180  7.587E-01 Pb212 
338.31       81.  17.82   0.76  3.412E-02   338.32  11.400  5.612E-01 Ac228 
351.98      260.   8.18   1.05  3.324E-02   351.93  35.600  5.899E-01 Pb214 
583.22      128.  11.21   0.84  2.357E-02   583.19  85.000  1.694E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.24      146.  10.17   1.48  2.287E-02   609.31  45.490  3.842E-01 Bi214 
723.22        2. 537.20   1.49  2.033E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.146E-02 Eu154 
726.97       42.  23.43   1.02  2.025E-02   727.33   6.650  8.635E-01 Bi212 
778.60        1. 524.11   1.53  1.932E-02   778.90  12.970    PBC<MDA Eu152 
785.32       10.  78.04   1.54  1.921E-02   785.37   1.110    PBC<MDA Bi212 
860.76       30.  24.70   1.00  1.803E-02   860.53  12.400  3.743E-01 Tl208 
880.52        7.  66.70   1.60  1.774E-02   880.52  10.500  1.094E-01 Pa234 
883.24       10.  57.21   1.60  1.770E-02   883.24   9.700  1.539E-01 Pa234 
911.12      100.  13.03   1.18  1.732E-02   911.20  26.200  5.760E-01 Ac228 
969.13       54.  20.28   0.69  1.658E-02   968.96  15.900  5.566E-01 Ac228 
995.53        7.  94.50   1.68  1.626E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  1.205E-01 Eu154 
1120.58       36.  26.27   1.74  1.494E-02  1120.29  14.910  4.440E-01 Bi214 
1333.35        3. 199.58   1.83  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.28        7.  83.06   1.86  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.89      431.   5.09   1.61  1.219E-02  1460.82  10.550  8.765E+00 K40   
1764.53       48.  14.43   1.25  1.039E-02  1764.49  15.310  8.273E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.90    74.72       132.        89. 3.439E+03   43.00   0.635  -        
308.37    77.09       130.       115. 4.176E+03   34.19   0.712  -        
359.63    89.92       106.        39. 1.111E+03   80.35   0.601  -      sM
495.22   123.85        73.        24. 5.178E+02  108.62   0.410  -      s 
615.22   153.88        63.         8. 1.622E+02  282.70   0.436 AC-228  sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.97    58.98        72.        22.     0.008   116.09   0.826s
Th-234    253.29    63.31       117.         9.     0.003   355.49   0.831s
U-235     373.33    93.35       173.        35.     0.013   110.48   0.868D
Ac-228    373.33    93.35       138.        37.     0.014    94.11   1.498D
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.55   121.43        99.        28.     0.011   106.01   0.902s
Eu-154    491.50   122.92       159.       -18.    -0.007   204.27   0.903s
Pa-234    523.76   130.99       164.       -17.    -0.006   217.92   0.913s
U-235     569.65   142.47       102.         2.     0.001  1186.52   0.927s
U-235     649.18   162.37       102.       -13.    -0.005   221.66   0.950s
U-235     743.67   186.01        95.        73.     0.027    44.20   0.976s
Ra-226    743.64   186.01        74.        77.     0.028    41.58   0.958s
U-235     819.97   205.11       103.        -8.    -0.003   377.05   0.998s
Pb-212    954.04   238.65       118.       362.     0.134    14.31   1.075 
Pb-214    966.30   241.72        86.        51.     0.019    61.58   0.321s
Tl-208   1106.49   276.79        46.        16.     0.006   121.43   1.078 
Pb-214   1179.82   295.14        47.       120.     0.044    25.29   0.905 
Pb-212   1199.44   300.04        58.        32.     0.012    85.91   0.795s
Ac-228   1352.42   338.31        59.        82.     0.030    37.59   0.756s
Pb-214   1407.05   351.98        60.       255.     0.094    16.36   1.050 
Tl-208   2331.59   583.22        30.       124.     0.046    22.43   0.843s
Bi-214   2435.63   609.24        37.       146.     0.054    20.34   1.479 
Cs-137   2646.21   661.90        33.        -2.    -0.001   821.23   1.441s
Eu-154   2891.47   723.22        41.         2.     0.001  1074.41   1.490s
Bi-212   2906.47   726.97        18.        42.     0.016    46.87   1.020s
Eu-152   3112.97   778.60        26.         1.     0.001  1048.21   1.532s
Bi-212   3139.85   785.32        26.        10.     0.004   156.08   1.537 
Tl-208   3441.59   860.76         8.        30.     0.011    49.40   1.002s
Eu-154   3508.25   877.42         9.        -1.    -0.001   616.64   1.598s
Pa-234   3520.64   880.52         9.         7.     0.003   133.41   1.603D
Pa-234   3531.52   883.24        10.        10.     0.004   114.42   1.605D
Ac-228   3643.04   911.12        24.        95.     0.035    26.05   1.184s
Pa-234   3786.89   947.08        24.        -1.     0.000  1134.72   1.645s
Ac-228   3875.11   969.13        22.        54.     0.020    40.57   0.688s
Eu-154   3980.75   995.53        21.         7.     0.003   189.01   1.675s
Eu-154   4018.58  1004.99        22.        -3.    -0.001   543.88   1.680s
Eu-152   4451.28  1113.13        31.        -9.    -0.003   186.46   1.738s
Bi-214   4481.09  1120.58        27.        36.     0.013    52.54   1.742s
Co-60    4692.36  1173.38        28.        -3.    -0.001   608.48   1.767s
Eu-154   5097.71  1274.67        28.        -2.    -0.001   695.30   1.811s
Co-60    5332.59  1333.35        19.         3.     0.001   399.16   1.832s
Eu-152   5632.52  1408.28        14.         7.     0.003   166.12   1.857s
K-40     5843.42  1460.97        31.       399.     0.148    10.22   1.606 
Bi-214   7058.88  1764.53         0.        48.     0.018    28.87   1.248s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7097E-01                                      5.12E+12             
911.20 5.760E-01  (P 6.860E-02 1.30E+01 2.62E+01 G  
968.96 5.566E-01  (P 1.150E-01 2.03E+01 1.59E+01 G  
338.32 5.795E-01  (P 1.260E-01 1.88E+01 1.14E+01 G  

Energy duplication    
93.35 6.735E-01   P 4.917E-01 4.71E+01 4.10E+00 XA 

Am-241   I   1.2607E-01                                      1.58E+05             
59.54 1.261E-01 ?(  1.122E-01 5.80E+01 3.59E+01 G  

Bi-212   N   9.2514E-01                                      5.12E+12             
727.33 8.635E-01 @(  1.991E-01 2.34E+01 6.65E+00 G  
785.37 1.294E+00  (  1.523E+00 7.80E+01 1.11E+00 G  

1620.74-3.903E-02 %   6.398E-01 1.02E+03 1.51E+00 G  

Bi-214   N   3.9897E-01                                      5.84E+05             
609.31 3.842E-01  (P 3.749E-02 1.02E+01 4.55E+01 G  

1120.29 4.440E-01 ?(  1.486E-01 2.63E+01 1.49E+01 G  
1764.49 8.273E-01 +   4.016E-02 1.44E+01 1.53E+01 G  

Co-60    T   6.7238E-03                                      1.93E+03             
1332.49 6.724E-03 ?(  2.122E-02 2.00E+02 1.00E+02 G  
1173.23-4.810E-03 +   2.358E-02 3.04E+02 9.98E+01 G  

Cs-137   I  -2.9948E-03                                      1.10E+04             
661.66-2.995E-03 ?(  1.996E-02 4.11E+02 8.50E+01 G  

Eu-152   I   3.8855E-02                                      4.94E+03             
344.28 0.000E+00 ?(  6.693E-02 1.00E+03 2.66E+01 G  
121.78 5.987E-02  (  4.889E-02 5.30E+01 2.84E+01 G  
778.90 1.531E-02 &(  1.305E-01 5.24E+02 1.30E+01 G  
964.08-7.912E-03 %   1.963E-01 1.51E+03 1.45E+01 G  

1112.08-1.231E-01 +   1.766E-01 9.32E+01 1.34E+01 G  
1408.01 7.442E-02 &(  9.082E-02 8.31E+01 2.09E+01 G  

Eu-154   I   2.9706E-02                                      3.14E+03             
873.18-1.854E-02 &(  9.072E-02 3.08E+02 1.22E+01 G  
123.07-2.649E-02 &   4.337E-02 1.02E+02 4.04E+01 G  

1274.43-1.284E-02 +   7.215E-02 3.48E+02 3.49E+01 G  
723.30 1.146E-02 ?(  1.004E-01 5.37E+02 2.00E+01 G  

1004.72-2.392E-02 +   1.042E-01 2.72E+02 1.79E+01 G  
996.25 1.205E-01 ?(  1.729E-01 9.45E+01 1.05E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   8.5094E+00                                      4.57E+11             
1460.82 8.509E+00  (P 2.770E-01 5.11E+00 1.06E+01 G  

Pa-234   N   4.3027E-02                                      1.63E+12             
131.30-5.436E-02 &(  9.514E-02 1.09E+02 1.82E+01 G  
569.50 0.000E+00 &   1.870E-01 1.00E+03 9.30E+00 G  
946.00-1.500E-02 +   1.384E-01 5.67E+02 1.35E+01 G  
880.52 1.094E-01  (  1.004E-01 6.67E+01 1.05E+01 G  
883.24 1.539E-01  (  1.199E-01 5.72E+01 9.70E+00 G  

Pb-212   N   5.4134E-01                                      5.12E+12             
238.63 5.413E-01  (  3.796E-02 7.16E+00 4.36E+01 G  
300.09 7.587E-01 +   4.141E-01 4.30E+01 3.18E+00 G  

Pb-214   N   5.8994E-01                                      5.84E+05             
351.93 5.899E-01  (P 4.200E-02 8.18E+00 3.56E+01 G  
295.22 4.792E-01 - P 6.414E-02 1.26E+01 1.84E+01 G  
242.00 4.632E-01 -   1.952E-01 3.08E+01 7.27E+00 G  

Ra-226   N   1.2722E+00                                      5.84E+05             
186.21 1.272E+00 *(  3.325E-01 2.08E+01 3.56E+00 G  

Th-234   N   3.8289E-01                                      1.63E+12             
63.30 3.829E-01 &(  1.101E+00 1.78E+02 3.75E+00 G  
92.59-1.291E-02 %   5.969E-01 2.81E+03 4.34E+00 G  

Tl-208   N   1.6950E-01                                      5.12E+12             
583.19 1.694E-01  (P 1.754E-02 1.12E+01 8.50E+01 G  
277.37 1.705E-01  (P 1.698E-01 6.07E+01 6.60E+00 G  
860.53 3.743E-01 +   7.830E-02 2.47E+01 1.24E+01 G  

U-235    N   6.5662E-02                                      2.57E+11             
143.77 1.265E-02 ?(  1.229E-01 5.93E+02 1.09E+01 G  
205.32-9.395E-02 &   2.865E-01 1.89E+02 5.02E+00 G  
163.36-1.503E-01 &   2.660E-01 1.11E+02 5.08E+00 G  
185.72 7.584E-02 *(  2.345E-02 2.21E+01 5.70E+01 G  

Energy duplication    
93.35 4.525E-01     3.923E-01 5.52E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.98        72.        22.     0.008   116.09   1.261E-01   
Th-234      63.31       117.         9.     0.003   355.49   3.829E-01   
U-235       93.35       173.        35.     0.013   110.48   4.525E-01   
Eu-152     121.43        99.        28.     0.011   106.01   5.987E-02   
Eu-154     122.92       159.       -18.    -0.007   204.27  -2.649E-02   
U-235      142.47       102.         2.     0.001  1186.52   1.265E-02   
U-235      162.37       102.       -13.    -0.005   221.66  -1.503E-01   
U-235      186.01        95.        73.     0.027    44.20   7.584E-02   
U-235      205.11       103.        -8.    -0.003   377.05  -9.395E-02   
Cs-137     661.90        33.        -2.    -0.001   821.23  -2.995E-03   
Eu-154     723.22        41.         2.     0.001  1074.41   1.146E-02   
Eu-152     778.60        26.         1.     0.001  1048.21   1.531E-02   
Eu-154     877.42         9.        -1.    -0.001   616.64  -1.854E-02   
Eu-154     995.53        21.         7.     0.003   189.01   1.205E-01   
Eu-154    1004.99        22.        -3.    -0.001   543.88  -2.392E-02   
Eu-152    1113.13        31.        -9.    -0.003   186.46  -1.231E-01   
Co-60     1173.38        28.        -3.    -0.001   608.48  -4.810E-03   
Eu-154    1274.67        28.        -2.    -0.001   695.30  -1.284E-02   
Co-60     1333.35        19.         3.     0.001   399.16   6.724E-03   
Eu-152    1408.28        14.         7.     0.003   166.12   7.442E-02   

P - Peakbackground subtraction

110 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 11:33:49
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_004.An1               

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7097E-01    5.7097E-01   1.2120E-01    1.2804E-01  6.860E-02
Am-241 #     1.2606E-01    1.2607E-01   1.4636E-01    1.4665E-01  1.122E-01
Bi-212       9.2514E-01    9.2514E-01   4.3359E-01    4.3617E-01  1.991E-01
Bi-214       3.9896E-01    3.9897E-01   8.4948E-02    8.6821E-02  3.749E-02
Co-60  #A    6.6659E-03    6.7238E-03   2.6839E-02    2.6840E-02  2.122E-02
Cs-137 #A   -2.9902E-03   -2.9948E-03   2.4594E-02    2.4594E-02  1.996E-02
Eu-152 #A    3.8724E-02    3.8855E-02   4.1189E-02    4.1232E-02  6.693E-02
Eu-154 #A    2.9549E-02    2.9706E-02   5.6148E-02    5.6169E-02  9.072E-02
K-40         8.5094E+00    8.5094E+00   9.1415E-01    1.0089E+00  2.770E-01
Pa-234  A    4.3027E-02    4.3027E-02   4.0153E-02    4.1553E-02  9.514E-02
Pb-212       5.4134E-01    5.4134E-01   7.7469E-02    8.6807E-02  3.796E-02
Pb-214       5.8992E-01    5.8994E-01   9.8608E-02    1.0239E-01  4.200E-02
Ra-226 #     1.2721E+00    1.2722E+00   5.2890E-01    5.3387E-01  3.325E-01
Th-234 #A    3.8289E-01    3.8289E-01   1.3611E+00    1.3616E+00  1.101E+00
Tl-208       1.6950E-01    1.6950E-01   3.9314E-02    4.0782E-02  1.754E-02
U-235  #A    6.5662E-02    6.5662E-02   2.9021E-02    2.9293E-02  1.229E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.4 keV)     1.298E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.4 keV) 1.2977464E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-08                Received:        06/04/13                      
Lab ID:          245981-006                    Prepared:        06/05/13 15:31                
Matrix:          Soil                          Analyzed:        06/28/13 10:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   366.38 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06547 U        0.1619         0.1300            0.9     
Bismuth-212                          1.163            0.4189         0.1927                    
Bismuth-214                          0.6000           0.1043         0.04573                   
Cesium-137                           0.001581 U       0.02374        0.01940           0.07    
Cobalt-60                            0.002302 U       0.01834        0.02176           0.03    
Europium-152                         0.008271 U       0.02763        0.06219           0.1     
Europium-154                         0.007698 U       0.1645         0.1346            0.2     
Lead-212                             0.7404           0.08954        0.04454                   
Lead-214                             0.6904           0.1016         0.04541                   
Potassium-40                        10.90             1.016          0.2776                    
Protactinium-234                     0.07295 U        0.09524        0.07454                   
Radium-226 (By Bismuth-214)          0.6000           0.1043         0.04573           0.2     
Thallium-208                         0.2648           0.05074        0.02147                   
Thorium-232 (By Actinium-228)        0.9746           0.1501         0.04426           0.9     
Thorium-234                          0.4723 U         0.3678         1.265                     
Uranium-235                          0.07181 U        0.04218        0.1427            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      17.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-006                   Client ID : 12-PE-E0824-08        

Seqnum : 1513258228004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_004                                Batch         : 199315                       Time      : 28-JUN-2013 10:47     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 366.38 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06547           0.1300       0.9      .16185           .16192           -0.019      u        

Bismuth-212                         1.163             0.1927                .4189            .42311           -0.017      u        

Bismuth-214                         0.6000            0.04573               .10431           .10782           -0.033      u        

Cesium-137                          0.001581          0.01940      0.07     .023742          .023742          -0.0057     u        

Cobalt-60                           0.002302          0.02176      0.03     .018335          .018335          0.00095     u        

Europium-152                        0.008271          0.06219      0.1      .027628          .027632          0.0075      u        

Europium-154                        0.007698          0.1346       0.2      .1645            .1645            0           u        

Lead-212                            0.7404            0.04454               .089536          .10847           0.0032      u        

Lead-214                            0.6904            0.04541               .10161           .10863           -0.0077     u        

Potassium-40                        10.90             0.2776                1.0158           1.1541           -0.24       u        

Protactinium-234                    0.07295           0.07454               .095241          .096956          0.011       u        

Radium-226 (By Bismuth-214)         0.6000            0.04573      0.2      .10431           .10782           -0.033      u        

Thallium-208                        0.2648            0.02147               .050737          .053538          -0.0060     u        

Thorium-232 (By Actinium-228)       0.9746            0.04426      0.9      .15008           .16586           0.015       u        

Thorium-234                         0.4723            1.265                 .36781           .37051           0.42        u        

Uranium-235                         0.07181           0.1427       0.18     .042175          .042427          0.016       u        

u=use  

Page 1 of 1                                                                                                             1513258228004
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-08          
Sample Description: 245981-006, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:15            Live Time: 2700   sec

Acquisition Time: 6/28/2013 10:47:10        Real Time: 2703   sec
Analysis Time: 6/28/2013 11:32           Dead Time: 0.10   %

Analysis Quantity: 3.664E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           9.746E-01      1.501E-01      1.659E-01      4.426E-02
Am-241    #AB    6.547E-02      1.619E-01      1.619E-01      1.300E-01
Bi-212           1.163E+00      4.189E-01      4.231E-01      1.927E-01
Bi-214           6.000E-01      1.043E-01      1.078E-01      4.573E-02
Co-60     #AB    2.302E-03      1.834E-02      1.834E-02      2.176E-02
Cs-137    #AB    1.581E-03      2.374E-02      2.374E-02      1.940E-02
Eu-152    #AB    8.271E-03      2.763E-02      2.763E-02      6.219E-02
Eu-154    #AB    7.698E-03      1.645E-01      1.645E-01      1.346E-01
K-40             1.090E+01      1.016E+00      1.154E+00      2.776E-01
Pa-234    #AB    7.295E-02      9.524E-02      9.696E-02      7.454E-02
Pb-212           7.404E-01      8.954E-02      1.085E-01      4.454E-02
Pb-214           6.904E-01      1.016E-01      1.086E-01      4.541E-02
Ra-226           9.897E-01      6.260E-01      6.296E-01      4.224E-01
Th-234    #AB    4.723E-01      3.678E-01      3.705E-01      1.265E+00
Tl-208           2.648E-01      5.074E-02      5.354E-02      2.147E-02
U-235     #AB    7.181E-02      4.217E-02      4.243E-02      1.427E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.703E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_004.An1               

Sample description                                             
245981-006, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 10:47:10
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6638E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6638E+02) = 

7.3768E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1376

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.85       13. 123.62   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
74.85       93.  20.45   0.87  2.839E-02
77.18      236.   9.99   0.87  3.013E-02
87.27       68.  27.51   0.88  3.670E-02
89.91       54.  34.07   0.88  3.815E-02
93.02       83.  25.15   0.70  3.990E-02    92.59   4.343  1.321E+00 Th234 

93.35   4.100  1.386E+00 Ac228 
93.35   5.760  9.867E-01 U235  
93.35   5.760  9.867E-01 U235  

93.26       56.  38.94   0.89  3.953E-02    92.59   4.343  8.943E-01 Th234 
93.35   4.100  9.386E-01 Ac228 
93.35   5.760  6.681E-01 U235  
92.59   4.343  8.943E-01 Th234 

93.28       65.  32.20   0.89  3.990E-02    92.59   4.343  1.027E+00 Th234 
93.35   4.100  1.078E+00 Ac228 
93.35   5.760  7.673E-01 U235  

128.99       24.  65.28   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
142.54       14. 126.47   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.004E-02 U235  
163.48       16. 112.57   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.760E-01 U235  
185.98       62.  31.63   0.50  4.817E-02   185.72  57.000  6.167E-02 U235  

186.21   3.555  9.897E-01 Ra226 
185.72  57.000  6.167E-02 U235  

214.60       18.  65.12   0.60  4.552E-02
238.54      517.   5.96   1.02  4.319E-02   238.63  43.600  7.395E-01 Pb212 
241.60       84.  21.08   1.17  4.285E-02   242.00   7.268  7.395E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
277.45       14.  89.02   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.08      171.  11.54   0.96  3.814E-02   295.22  18.414  6.444E-01 Pb214 
300.12       33.  42.62   0.45  3.774E-02   300.09   3.180  7.525E-01 Pb212 
337.99      110.  15.38   0.65  3.496E-02   338.32  11.400  7.546E-01 Ac228 
351.70      320.   7.19   0.88  3.405E-02   351.93  35.600  7.042E-01 Pb214 
583.12      204.   9.36   1.11  2.416E-02   583.19  85.000  2.648E-01 Tl208 
609.27      246.   8.27   1.18  2.345E-02   609.31  45.490  6.000E-01 Bi214 
660.78        1. 750.66   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.36       62.  18.02   1.50  2.078E-02   727.33   6.650  1.216E+00 Bi212 
785.84        8.  89.40   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.74       18.  50.84   1.56  1.851E-02   860.53  12.400  2.152E-01 Tl208 
911.30      158.   8.75   0.80  1.779E-02   911.20  26.200  9.233E-01 Ac228 
945.47        2. 301.59   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.14      105.  12.67   1.42  1.704E-02   968.96  15.900  1.059E+00 Ac228 

1112.30        2. 492.51   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.002E-02 Eu152 

1120.16       77.  14.43   0.60  1.535E-02  1120.29  14.910  9.212E-01 Bi214 
1172.21        1. 601.46   1.78  1.484E-02  1173.23  99.850    PBC<MDA Co60  
1332.18        1. 522.02   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.22        3. 167.01   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.384E-02 Eu152 
1460.60      554.   4.36   1.54  1.254E-02  1460.82  10.550  1.103E+01 K40   
1620.92        7.  66.12   2.04  1.151E-02  1620.74   1.510  1.055E+00 Bi212 
1764.30       52.  13.36   0.67  1.069E-02  1764.49  15.310  8.637E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.76    74.85       140.        68. 2.381E+03   54.10   0.735  -      s 
308.07    77.18       167.       219. 7.274E+03   22.09   0.947  -        
348.38    87.26       151.        56. 1.534E+03   68.59   0.785  -        
358.90    89.90       149.        48. 1.263E+03   77.16   0.722  -      sM
857.40   214.60        62.        18. 3.933E+02  130.25   0.598  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.80    58.85       124.        13.     0.005   247.24   0.854s
Th-234    372.33    93.26       211.        56.     0.021    77.88   0.887s
Ac-228    372.70    93.35       147.        83.     0.031    50.30   0.696D
U-235     372.70    93.35       184.        65.     0.024    64.41   0.888D
Eu-154    494.34   123.78       183.       -13.    -0.005   302.75   0.917s
Pa-234    515.14   128.99       112.        24.     0.009   130.56   0.926 
U-235     569.34   142.54       151.        14.     0.005   252.95   0.938s
U-235     653.03   163.48       160.        16.     0.006   225.14   0.957s
U-235     742.70   185.91       141.        63.     0.023    58.73   0.979s
Ra-226    742.96   185.98       129.        62.     0.023    63.25   0.501s
U-235     820.21   205.30       201.       -13.    -0.005   304.40   0.998s
Pb-212    953.10   238.54       173.       510.     0.189    11.93   1.017 
Pb-214    965.34   241.60       109.        84.     0.031    42.15   1.168 
Tl-208   1108.64   277.45        91.        14.     0.005   178.03   1.066s
Pb-214   1179.14   295.08        82.       166.     0.061    23.07   0.961 
Pb-212   1199.29   300.12        77.        33.     0.012    85.24   0.446s
Ac-228   1350.72   337.99        63.       110.     0.041    30.77   0.652s
Eu-152   1374.34   343.90        80.        -6.    -0.002   434.15   1.129s
Pb-214   1405.55   351.70        75.       312.     0.116    14.37   0.885 
Tl-208   2331.09   583.12        48.       199.     0.074    18.71   1.113 
Bi-214   2435.72   609.27        59.       234.     0.087    16.54   1.183 
Cs-137   2641.77   660.78        33.         1.     0.000  1501.32   1.404s
Eu-154   2895.40   724.17        72.       -13.    -0.005   194.14   1.454s
Bi-212   2908.17   727.36        18.        62.     0.023    36.03   1.500 
Bi-212   3142.14   785.84        21.         8.     0.003   178.80   1.503s
Tl-208   3441.89   860.74        33.        18.     0.007   101.68   1.560s
Ac-228   3644.24   911.30        10.       158.     0.058    17.51   0.799s
Pa-234   3781.02   945.47        27.         2.     0.001   603.18   1.624s
Ac-228   3875.75   969.14        18.       105.     0.039    25.34   1.415 
Eu-154   4016.42  1004.28        28.        -4.    -0.002   378.97   1.666s
Eu-152   4448.86  1112.30        27.         2.     0.001   985.02   1.740s
Bi-214   4480.30  1120.16        16.        77.     0.029    28.86   0.597s
Co-60    4688.71  1172.21        21.         1.     0.000  1202.93   1.781s
Co-60    5329.33  1332.18        21.         1.     0.000  1044.04   1.881s
Eu-152   5633.88  1408.22        14.         3.     0.001   334.02   1.926s
K-40     5843.80  1460.62        33.       528.     0.195     8.98   1.535 
Bi-212   6486.03  1620.92         6.         7.     0.002   132.23   2.043s
Bi-214   7060.64  1764.30         4.        52.     0.019    26.73   0.665s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   9.7456E-01                                      5.12E+12             
911.20 9.233E-01  (  4.426E-02 8.75E+00 2.62E+01 G  
968.96 1.059E+00  (  9.970E-02 1.27E+01 1.59E+01 G  
338.32 7.546E-01 -   1.269E-01 1.54E+01 1.14E+01 G  

Energy duplication    
93.35 1.386E+00 +   4.718E-01 2.52E+01 4.10E+00 XA 

Am-241   I   6.5465E-02                                      1.58E+05             
59.54 6.546E-02 ?(  1.300E-01 1.24E+02 3.59E+01 G  

Bi-212   N   1.1626E+00                                      5.12E+12             
727.33 1.216E+00  (  1.927E-01 1.80E+01 6.65E+00 G  
785.37 9.906E-01 ?(  1.339E+00 8.94E+01 1.11E+00 G  

1620.74 1.055E+00 ?(  9.326E-01 6.61E+01 1.51E+00 G  

Bi-214   N   6.0002E-01                                      5.84E+05             
609.31 6.000E-01  (P 4.573E-02 8.27E+00 4.55E+01 G  

1120.29 9.212E-01 + P 1.106E-01 1.44E+01 1.49E+01 G  
1764.49 8.637E-01 + P 8.016E-02 1.34E+01 1.53E+01 G  

Co-60    T   2.3022E-03                                      1.93E+03             
1332.49 2.568E-03 ?(  2.176E-02 5.22E+02 1.00E+02 G  
1173.23 2.036E-03 ?(  1.992E-02 6.01E+02 9.98E+01 G  

Cs-137   I   1.5814E-03                                      1.10E+04             
661.66 1.581E-03 ?(  1.940E-02 7.51E+02 8.50E+01 G  

Eu-152   I   8.2713E-03                                      4.94E+03             
344.28-1.771E-02 ?(  6.219E-02 2.17E+02 2.66E+01 G  
121.78-1.813E-03 %   5.737E-02 1.92E+03 2.84E+01 G  
778.90 1.431E-03 %   1.273E-01 5.41E+03 1.30E+01 G  
964.08-8.314E-04 %   2.329E-01 1.70E+04 1.45E+01 G  

1112.08 2.002E-02 ?(  1.602E-01 4.93E+02 1.34E+01 G  
1408.01 3.384E-02 ?(  8.796E-02 1.67E+02 2.09E+01 G  

Eu-154   I   7.6976E-03                                      3.14E+03             
873.18 7.698E-03 %(  1.346E-01 1.07E+03 1.22E+01 G  
123.07-1.798E-02 +   4.408E-02 1.51E+02 4.04E+01 G  

1274.43-9.744E-04 %   6.059E-02 3.78E+03 3.49E+01 G  
723.30-8.494E-02 +   1.302E-01 9.71E+01 2.00E+01 G  

1004.72-3.780E-02 +   1.139E-01 1.89E+02 1.79E+01 G  
996.25 0.000E+00 -   2.661E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0901E+01                                      4.57E+11             
1460.82 1.090E+01  (P 2.776E-01 4.49E+00 1.06E+01 G  

Pa-234   N   7.2948E-02                                      1.63E+12             
131.30 7.295E-02 ?(  7.454E-02 6.53E+01 1.82E+01 G  
569.50-1.121E-03 &   1.710E-01 9.27E+03 9.30E+00 G  
946.00 2.888E-02 -   1.403E-01 3.02E+02 1.35E+01 G  
880.52-3.051E-03 %   1.519E-01 3.03E+03 1.05E+01 G  
883.24-3.904E-03 %   1.599E-01 2.49E+03 9.70E+00 G  

Pb-212   N   7.4040E-01                                      5.12E+12             
238.63 7.395E-01  (P 4.454E-02 5.96E+00 4.36E+01 G  
300.09 7.525E-01  (P 4.652E-01 4.26E+01 3.18E+00 G  

Pb-214   N   6.9040E-01                                      5.84E+05             
351.93 7.042E-01  (P 4.541E-02 7.19E+00 3.56E+01 G  
295.22 6.444E-01  (P 8.229E-02 1.15E+01 1.84E+01 G  
242.00 7.395E-01  (P 2.131E-01 2.11E+01 7.27E+00 G  

Ra-226   N   9.8968E-01                                      5.84E+05             
186.21 9.897E-01  (  4.224E-01 3.16E+01 3.56E+00 G  

Th-234   N   4.7229E-01                                      1.63E+12             
63.30-1.651E-02 &(  1.265E+00 4.65E+03 3.75E+00 G  
92.59 8.943E-01  (  5.390E-01 3.89E+01 4.34E+00 G  

Tl-208   N   2.6478E-01                                      5.12E+12             
583.19 2.648E-01  (P 2.147E-02 9.36E+00 8.50E+01 G  
277.37 1.443E-01 - P 2.319E-01 8.90E+01 6.60E+00 G  
860.53 2.152E-01 &   1.598E-01 5.08E+01 1.24E+01 G  

U-235    N   7.1814E-02                                      2.57E+11             
143.77 7.004E-02 ?(  1.427E-01 1.26E+02 1.09E+01 G  
205.32-1.571E-01 +   3.875E-01 1.52E+02 5.02E+00 G  
163.36 1.760E-01 ?(  3.185E-01 1.13E+02 5.08E+00 G  
185.72 6.287E-02  (  2.748E-02 2.94E+01 5.70E+01 G  

Energy duplication    
93.35 7.673E-01     3.755E-01 3.22E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.85       124.        13.     0.005   247.24   6.546E-02   
Th-234      93.26       211.        56.     0.021    77.88   8.943E-01   
U-235       93.35       184.        65.     0.024    64.41   7.673E-01   
Eu-154     123.78       183.       -13.    -0.005   302.75  -1.798E-02   
Pa-234     128.99       112.        24.     0.009   130.56   7.295E-02   
U-235      142.54       151.        14.     0.005   252.95   7.004E-02   
U-235      163.48       160.        16.     0.006   225.14   1.760E-01   
U-235      185.91       141.        63.     0.023    58.73   6.287E-02   
U-235      205.30       201.       -13.    -0.005   304.40  -1.571E-01   
Eu-152     343.90        80.        -6.    -0.002   434.15  -1.771E-02   
Cs-137     660.78        33.         1.     0.000  1501.32   1.581E-03   
Eu-154     724.17        72.       -13.    -0.005   194.14  -8.494E-02   
Pa-234     945.47        27.         2.     0.001   603.18   2.888E-02   
Eu-154    1004.28        28.        -4.    -0.002   378.97  -3.780E-02   
Eu-152    1112.30        27.         2.     0.001   985.02   2.002E-02   
Co-60     1172.21        21.         1.     0.000  1202.93   2.036E-03   
Co-60     1332.18        21.         1.     0.000  1044.04   2.568E-03   
Eu-152    1408.22        14.         3.     0.001   334.02   3.384E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       9.7456E-01    9.7456E-01   1.5008E-01    1.6586E-01  4.426E-02
Am-241 #A    6.5458E-02    6.5465E-02   1.6185E-01    1.6192E-01  1.300E-01
Bi-212       1.1626E+00    1.1626E+00   4.1890E-01    4.2311E-01  1.927E-01
Bi-214       6.0000E-01    6.0002E-01   1.0431E-01    1.0782E-01  4.573E-02
Co-60  #A    2.2824E-03    2.3022E-03   1.8335E-02    1.8335E-02  2.176E-02
Cs-137 #A    1.5790E-03    1.5814E-03   2.3742E-02    2.3742E-02  1.940E-02
Eu-152 #A    8.2435E-03    8.2713E-03   2.7628E-02    2.7632E-02  6.219E-02
Eu-154 #A    7.6569E-03    7.6976E-03   1.6450E-01    1.6450E-01  1.346E-01
K-40         1.0901E+01    1.0901E+01   1.0158E+00    1.1541E+00  2.776E-01
Pa-234 #A    7.2948E-02    7.2948E-02   9.5241E-02    9.6956E-02  7.454E-02
Pb-212       7.4040E-01    7.4040E-01   8.9536E-02    1.0847E-01  4.454E-02
Pb-214       6.9038E-01    6.9040E-01   1.0161E-01    1.0863E-01  4.541E-02
Ra-226       9.8965E-01    9.8968E-01   6.2601E-01    6.2960E-01  4.224E-01
Th-234 #A    4.7229E-01    4.7229E-01   3.6781E-01    3.7051E-01  1.265E+00
Tl-208       2.6478E-01    2.6478E-01   5.0737E-02    5.3538E-02  2.147E-02
U-235  #A    7.1814E-02    7.1814E-02   4.2175E-02    4.2427E-02  1.427E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.632E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.6323204E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-09                Received:        06/04/13                      
Lab ID:          245981-007                    Prepared:        06/05/13 15:31                
Matrix:          Soil                          Analyzed:        06/28/13 11:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.95 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:18                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.007478 U       0.1370         0.1124            0.9     
Bismuth-212                          0.4199           0.4675         0.2427                    
Bismuth-214                          0.3523           0.07829        0.03355                   
Cesium-137                           0.006279 U       0.01996        0.01564           0.07    
Cobalt-60                            0 U              0.01211        0.01856           0.03    
Europium-152                         0 U              0.02596        0.05365           0.1     
Europium-154                         0 U              0.03632        0.1666            0.2     
Lead-212                             0.3918           0.06322        0.02925                   
Lead-214                             0.4164           0.07717        0.03385                   
Potassium-40                        10.15             0.9536         0.2071                    
Protactinium-234                     0.01631 U        0.09101        0.08064                   
Radium-226 (By Bismuth-214)          0.3523           0.07829        0.03355           0.2     
Thallium-208                         0.1278           0.03612        0.01755                   
Thorium-232 (By Actinium-228)        0.3575           0.09692        0.07748           0.9     
Thorium-234                          0.5658 U         0.4563         1.082                     
Uranium-235                          0.09339 U        0.1477         0.1163            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245981-007                   Client ID : 12-PE-E0824-09        

Seqnum : 1533258230005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130628_005                                Batch         : 199315                       Time      : 28-JUN-2013 11:53     

Cal    : 28-JUN-2013 08:02:15,05-MAR-2013 18:53:13     Caldate       : 28-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 356.95 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.007478          0.1124       0.9      .13702           .13702           -0.019      u        

Bismuth-212                         0.4199            0.2427                .46751           .468             -0.017      u        

Bismuth-214                         0.3523            0.03355               .078293          .079878          -0.033      u        

Cesium-137                          0.006279          0.01564      0.07     .019962          .019964          -0.0057     u        

Cobalt-60                           0                 0.01856      0.03     .012108          .012108          0.00095     u        

Europium-152                        0                 0.05365      0.1      .02596           .02596           0.0075      u        

Europium-154                        0                 0.1666       0.2      .036323          .036323          0           u        

Lead-212                            0.3918            0.02925               .06322           .069284          0.0032      u        

Lead-214                            0.4164            0.03385               .077171          .07959           -0.0077     u        

Potassium-40                        10.15             0.2071                .95362           1.0809           -0.24       u        

Protactinium-234                    0.01631           0.08064               .091012          .091102          0.011       u        

Radium-226 (By Bismuth-214)         0.3523            0.03355      0.2      .078293          .079878          -0.033      u        

Thallium-208                        0.1278            0.01755               .036117          .037031          -0.0060     u        

Thorium-232 (By Actinium-228)       0.3575            0.07748      0.9      .09692           .10031           0.015       u        

Thorium-234                         0.5658            1.082                 .45632           .45945           0.42        u        

Uranium-235                         0.09339           0.1163       0.18     .14772           .14783           0.016       u        

u=use  

Page 1 of 1                                                                                                             1533258230005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-09          
Sample Description: 245981-007, 199315 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130628_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:18            Live Time: 2700   sec

Acquisition Time: 6/28/2013 11:53:56        Real Time: 2705   sec
Analysis Time: 6/28/2013 12:39           Dead Time: 0.19   %

Analysis Quantity: 3.570E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           3.575E-01      9.692E-02      1.003E-01      7.748E-02
Am-241    #AB    7.478E-03      1.370E-01      1.370E-01      1.124E-01
Bi-212    #      4.199E-01      4.675E-01      4.680E-01      2.427E-01
Bi-214           3.523E-01      7.829E-02      7.988E-02      3.355E-02
Co-60     #AB    0.000E+00      1.211E-02      1.211E-02      1.856E-02
Cs-137    #AB    6.279E-03      1.996E-02      1.996E-02      1.564E-02
Eu-152    #AB    0.000E+00      2.596E-02      2.596E-02      5.365E-02
Eu-154    #AB    0.000E+00      3.632E-02      3.632E-02      1.666E-01
K-40             1.015E+01      9.536E-01      1.081E+00      2.071E-01
Pa-234    #AB    1.631E-02      9.101E-02      9.110E-02      8.064E-02
Pb-212           3.918E-01      6.322E-02      6.928E-02      2.925E-02
Pb-214           4.164E-01      7.717E-02      7.959E-02      3.385E-02
Ra-226    #AB   -5.140E-03      5.005E-01      5.005E-01      4.120E-01
Th-234    #AB    5.658E-01      4.563E-01      4.594E-01      1.082E+00
Tl-208           1.278E-01      3.612E-02      3.703E-02      1.755E-02
U-235     #AB    9.339E-02      1.477E-01      1.478E-01      1.163E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.290E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Sample description                                             
245981-007, 199315                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628_005.An1

Acquisition information
Start time:                 6/28/2013 11:53:56
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5695E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5695E+02) = 

7.5717E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0379

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
57.88        1. 916.19   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.28       11. 150.23   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.49       56.  28.19   0.82  2.731E-02
77.02      103.  16.47   0.82  2.923E-02
93.08       34.  43.87   0.84  3.937E-02    92.59   4.343  5.659E-01 Th234 

93.35   4.100  5.936E-01 Ac228 
93.35   5.760    PBC<MDA U235  
93.35   5.760    PBC<MDA U235  

93.08       37.  43.87   0.84  3.937E-02    92.59   4.343  6.146E-01 Th234 
93.35   4.100  5.936E-01 Ac228 
93.35   5.760  4.589E-01 U235  

93.09       40.  40.32   0.84  3.899E-02    92.59   4.343  6.689E-01 Th234 
93.35   4.100  6.506E-01 Ac228 
93.35   5.760  4.995E-01 U235  

131.27        4. 388.95   0.88  4.962E-02   131.30  18.200    PBC<MDA Pa234 
144.08       18.  79.09   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.339E-02 U235  
185.75       22.  72.58   0.93  4.855E-02   185.72  57.000    PBC<MDA U235  

185.72  57.000  2.190E-02 U235  
238.62      263.   8.07   0.88  4.348E-02   238.63  43.600  3.891E-01 Pb212 
241.80       63.  22.53   1.09  4.315E-02   242.00   7.268  5.660E-01 Pb214 
277.81       10. 106.17   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.29      102.  16.64   0.74  3.829E-02   295.22  18.414  3.880E-01 Pb214 
300.27       18.  61.55   1.05  3.789E-02   300.09   3.180  4.293E-01 Pb212 
338.33       52.  27.67   0.43  3.500E-02   338.32  11.400  3.671E-01 Ac228 
351.87      193.   8.95   1.03  3.408E-02   351.93  35.600  4.312E-01 Pb214 
583.16       99.  13.46   1.07  2.394E-02   583.19  85.000  1.297E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.29      124.  10.31   1.50  2.322E-02   609.31  45.490  3.281E-01 Bi214 
664.37        4. 158.96   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.80       15.  55.67   1.44  2.051E-02   727.33   6.650  2.998E-01 Bi212 
785.41        2. 315.53   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.48       20.  35.16   0.45  1.823E-02   860.53  12.400  2.506E-01 Tl208 
880.85        1. 569.28   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
883.66        1. 474.26   1.57  1.789E-02   883.24   9.700    PBC<MDA Pa234 
911.29       49.  18.41   1.59  1.750E-02   911.20  26.200  2.974E-01 Ac228 
968.97       43.  19.80   1.47  1.675E-02   968.96  15.900  4.495E-01 Ac228 

1120.28       33.  22.17   0.86  1.507E-02  1120.29  14.910  4.118E-01 Bi214 
1460.85      486.   4.54   1.20  1.229E-02  1460.82  10.550  1.015E+01 K40   
1620.94        6.  77.52   2.10  1.128E-02  1620.74   1.510    PBC<MDA Bi212 
1764.14       21.  23.81   2.19  1.048E-02  1764.49  15.310  3.659E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.16    74.48       110.        52. 1.890E+03   66.51   0.710  -      s 
308.24    77.00       109.        94. 3.209E+03   39.60   0.856  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    231.78    57.88        78.         1.     0.001  1832.38   0.804s
Th-234    253.40    63.28       122.        11.     0.004   300.45   0.808s
Th-234    372.55    93.09       112.        40.     0.015    80.65   0.838s
Ac-228    373.57    93.35       117.        34.     0.013    87.73   0.839D
U-235     373.57    93.35       114.        37.     0.014    87.73   0.839D
Eu-154    491.99   122.98       126.        -9.    -0.003   343.42   0.869s
Pa-234    525.14   131.27       124.         4.     0.002   777.89   0.878s
U-235     576.36   144.08        96.        18.     0.007   158.17   0.890s
U-235     661.03   165.27        79.        -2.    -0.001  1351.62   0.910s
U-235     742.90   185.75       112.        22.     0.008   145.15   0.933s
U-235     824.25   206.10        75.        -6.    -0.002   419.08   0.952s
Pb-212    954.25   238.62        72.       263.     0.097    16.14   0.883 
Pb-214    966.96   241.80        67.        63.     0.023    45.06   1.090 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1110.93   277.81        77.        10.     0.004   212.34   1.023 
Pb-214   1180.81   295.29        66.        98.     0.036    33.28   0.744s
Pb-212   1200.69   300.27        55.        18.     0.007   123.09   1.045s
Ac-228   1352.86   338.33        61.        52.     0.019    55.33   0.434s
Pb-214   1406.99   351.87        40.       186.     0.069    17.91   1.034s
Pa-234   2262.97   565.94        17.        -1.     0.000  1938.35   1.297s
Tl-208   2331.82   583.16        30.        94.     0.035    26.93   1.074 
Bi-214   2436.33   609.29        29.       124.     0.046    20.62   1.497 
Cs-137   2656.60   664.37        20.         4.     0.002   317.92   1.379s
Eu-154   2901.28   725.55        30.        -7.    -0.002   244.09   1.432s
Bi-212   2910.30   727.80        26.        15.     0.005   111.34   1.436s
Bi-212   3140.70   785.41        21.         2.     0.001   631.07   1.485s
Tl-208   3441.00   860.48        11.        20.     0.007    70.32   0.453s
Pa-234   3522.46   880.85        23.         1.     0.000  1138.55   1.564s
Pa-234   3533.71   883.66        19.         1.     0.000   948.51   1.567s
Ac-228   3644.25   911.29        30.        49.     0.018    36.82   1.589s
Eu-152   3852.69   963.39        31.        -5.    -0.002   357.86   1.632s
Ac-228   3875.00   968.97        13.        43.     0.016    39.60   1.473 
Eu-154   3983.34   996.05        26.        -1.     0.000  1076.39   1.658s
Eu-154   4018.00  1004.71        21.        -3.    -0.001   471.07   1.664s
Eu-152   4446.89  1111.91        31.        -5.    -0.002   311.64   1.747s
Bi-214   4480.37  1120.28        11.        33.     0.012    44.34   0.863s
Co-60    4689.99  1172.66        31.        -4.    -0.001   463.34   1.793s
Eu-154   5089.41  1272.48        21.        -3.    -0.001   484.67   1.867s
K-40     5843.32  1460.85        17.       469.     0.174     9.07   1.200s
Bi-212   6484.16  1620.94         9.         6.     0.002   155.05   2.099s
Bi-214   7057.51  1764.14         6.        21.     0.008    47.61   2.187s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.5747E-01                                      5.12E+12             
911.20 2.974E-01 ?(P 7.748E-02 1.84E+01 2.62E+01 G  
968.96 4.495E-01  (P 8.952E-02 1.98E+01 1.59E+01 G  
338.32 3.671E-01  (P 1.277E-01 2.77E+01 1.14E+01 G  

Energy duplication    
93.35 5.936E-01 & P 4.376E-01 4.39E+01 4.10E+00 XA 

Am-241   I   7.4777E-03                                      1.58E+05             
59.54 7.478E-03 &(  1.124E-01 9.16E+02 3.59E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1990E-01                                      5.12E+12             
727.33 2.998E-01 ?(  2.427E-01 5.57E+01 6.65E+00 G  
785.37 2.734E-01 ?(  1.387E+00 3.16E+02 1.11E+00 G  

1620.74 1.056E+00 ?(  1.161E+00 7.75E+01 1.51E+00 G  

Bi-214   N   3.5225E-01                                      5.84E+05             
609.31 3.281E-01  (P 3.355E-02 1.03E+01 4.55E+01 G  

1120.29 4.118E-01  (P 9.643E-02 2.22E+01 1.49E+01 G  
1764.49 3.659E-01 ?(P 1.035E-01 2.38E+01 1.53E+01 G  

Cs-137   I   6.2789E-03                                      1.10E+04             
661.66 6.279E-03 ?(  1.564E-02 1.59E+02 8.50E+01 G  

K-40     N   1.0146E+01                                      4.57E+11             
1460.82 1.015E+01  (P 2.071E-01 4.54E+00 1.06E+01 G  

Pa-234   N   1.6314E-02                                      1.63E+12             
131.30 1.269E-02 ?(  8.064E-02 3.89E+02 1.82E+01 G  
569.50-7.541E-03 +   1.194E-01 9.69E+02 9.30E+00 G  
946.00 0.000E+00 -   1.034E-01 1.00E+03 1.35E+01 G  
880.52 1.779E-02 ?(  1.647E-01 5.69E+02 1.05E+01 G  
883.24 2.152E-02 &(  1.653E-01 4.74E+02 9.70E+00 G  

Pb-212   N   3.9181E-01                                      5.12E+12             
238.63 3.891E-01  (  2.925E-02 8.07E+00 4.36E+01 G  
300.09 4.293E-01 ?(  4.029E-01 6.15E+01 3.18E+00 G  

Pb-214   N   4.1644E-01                                      5.84E+05             
351.93 4.312E-01 @(P 3.385E-02 8.95E+00 3.56E+01 G  
295.22 3.880E-01  (P 7.553E-02 1.66E+01 1.84E+01 G  
242.00 5.660E-01 + P 1.702E-01 2.25E+01 7.27E+00 G  

Ra-226   N  -5.1395E-03                                      5.84E+05             
186.21-5.139E-03 %(  4.120E-01 4.87E+03 3.56E+00 G  

Th-234   N   5.6584E-01                                      1.63E+12             
63.30 4.464E-01 ?(  1.082E+00 1.50E+02 3.75E+00 G  
92.59 6.689E-01 ?(  4.092E-01 4.03E+01 4.34E+00 G  

Tl-208   N   1.2778E-01                                      5.12E+12             
583.19 1.297E-01  (P 1.755E-02 1.35E+01 8.50E+01 G  
277.37 1.032E-01  (P 2.180E-01 1.06E+02 6.60E+00 G  
860.53 2.506E-01 +   9.501E-02 3.52E+01 1.24E+01 G  

U-235    N   9.3392E-02                                      2.57E+11             
143.77 9.339E-02  (  1.163E-01 7.91E+01 1.09E+01 G  
205.32-7.122E-02 -   2.411E-01 2.10E+02 5.02E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:39:08
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
163.36-2.066E-02 -   2.287E-01 6.76E+02 5.08E+00 G  
185.72 2.190E-02 -   2.501E-02 7.26E+01 5.70E+01 G  

Energy duplication    
93.35 4.589E-01 &   3.075E-01 4.39E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.88        78.         1.     0.001  1832.38   7.478E-03   
Th-234      63.28       122.        11.     0.004   300.45   4.464E-01   
Th-234      93.09       112.        40.     0.015    80.65   6.689E-01   
U-235       93.35       114.        37.     0.014    87.73   4.589E-01   
Eu-154     122.98       126.        -9.    -0.003   343.42  -1.351E-02   
Pa-234     131.27       124.         4.     0.002   777.89   1.269E-02   
U-235      144.08        96.        18.     0.007   158.17   9.339E-02   
U-235      165.27        79.        -2.    -0.001  1351.62  -2.066E-02   
U-235      185.75       112.        22.     0.008   145.15   2.190E-02   
U-235      206.10        75.        -6.    -0.002   419.08  -7.122E-02   
Pa-234     565.94        17.        -1.     0.000  1938.35  -7.541E-03   
Cs-137     664.37        20.         4.     0.002   317.92   6.279E-03   
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154     725.55        30.        -7.    -0.002   244.09  -4.603E-02   
Bi-212     727.80        26.        15.     0.005   111.34   2.998E-01   
Bi-212     785.41        21.         2.     0.001   631.07   2.734E-01   
Pa-234     880.85        23.         1.     0.000  1138.55   1.779E-02   
Pa-234     883.66        19.         1.     0.000   948.51   2.152E-02   
Eu-152     963.39        31.        -5.    -0.002   357.86  -5.254E-02   
Eu-154     996.05        26.        -1.     0.000  1076.39  -2.202E-02   
Eu-154    1004.71        21.        -3.    -0.001   471.07  -2.736E-02   
Eu-152    1111.91        31.        -5.    -0.002   311.64  -7.277E-02   
Co-60     1172.66        31.        -4.    -0.001   463.34  -6.820E-03   
Eu-154    1272.48        21.        -3.    -0.001   484.67  -1.648E-02   
Bi-212    1620.94         9.         6.     0.002   155.05   1.056E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.5747E-01    3.5747E-01   9.6920E-02    1.0031E-01  7.748E-02
Am-241 #A    7.4769E-03    7.4777E-03   1.3702E-01    1.3702E-01  1.124E-01
Bi-212 #     4.1990E-01    4.1990E-01   4.6751E-01    4.6800E-01  2.427E-01
Bi-214       3.5224E-01    3.5225E-01   7.8293E-02    7.9878E-02  3.355E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.2108E-02    1.2108E-02  1.856E-02
Cs-137 #A    6.2693E-03    6.2789E-03   1.9962E-02    1.9964E-02  1.564E-02
Eu-152 #A    0.0000E+00    0.0000E+00   2.5960E-02    2.5960E-02  5.365E-02
Eu-154 #A    0.0000E+00    0.0000E+00   3.6323E-02    3.6323E-02  1.666E-01
K-40         1.0146E+01    1.0146E+01   9.5362E-01    1.0809E+00  2.071E-01
Pa-234 #A    1.6314E-02    1.6314E-02   9.1012E-02    9.1102E-02  8.064E-02
Pb-212       3.9181E-01    3.9181E-01   6.3220E-02    6.9284E-02  2.925E-02
Pb-214       4.1643E-01    4.1644E-01   7.7171E-02    7.9590E-02  3.385E-02
Ra-226 #A   -5.1393E-03   -5.1395E-03   5.0049E-01    5.0049E-01  4.120E-01
Th-234 #A    5.6584E-01    5.6584E-01   4.5632E-01    4.5945E-01  1.082E+00
Tl-208       1.2778E-01    1.2778E-01   3.6117E-02    3.7031E-02  1.755E-02
U-235  #A    9.3392E-02    9.3392E-02   1.4772E-01    1.4783E-01  1.163E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_005.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.179E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.1791864E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-10                Received:        06/04/13                      
Lab ID:          245981-008                    Prepared:        06/05/13 15:32                
Matrix:          Soil                          Analyzed:        06/28/13 11:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.03 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.04936 U        0.2039         0.1656            0.9     
Bismuth-212                          0.4885           0.3173         0.2167                    
Bismuth-214                          0.4894           0.08714        0.03401                   
Cesium-137                           0.005563 U       0.01466        0.01108           0.07    
Cobalt-60                            0.007389 U       0.02070        0.01574           0.03    
Europium-152                         0 U              0.05279        0.05975           0.1     
Europium-154                         0.01628 U        0.03243        0.1549            0.2     
Lead-212                             0.5839           0.08355        0.04081                   
Lead-214                             0.5710           0.09370        0.03772                   
Potassium-40                         8.383            0.9234         0.2862                    
Protactinium-234                     0.04299 U        0.05154        0.09797                   
Radium-226 (By Bismuth-214)          0.4894           0.08714        0.03401           0.2     
Thallium-208                         0.2153           0.04235        0.01643                   
Thorium-232 (By Actinium-228)        0.6642           0.1402         0.06745           0.9     
Thorium-234                          0.5007 U         0.5363         1.262                     
Uranium-235                          0.04430 U        0.03939        0.1525            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      14.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245981-008                   Client ID : 12-PE-E0824-10        

Seqnum : 1523258212005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130628_005                                Batch         : 199315                       Time      : 28-JUN-2013 11:53     

Cal    : 28-JUN-2013 07:43:17,29-APR-2013 08:26:15     Caldate       : 28-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360.03 g                     Live Time : 2700 sec              

Dead Time : 0.2 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.04936          0.1656       0.9      .20389           .20392           -0.019      u        

Bismuth-212                         0.4885            0.2167                .31729           .31827           -0.017      u        

Bismuth-214                         0.4894            0.03401               .087141          .089875          -0.033      u        

Cesium-137                          0.005563          0.01108      0.07     .014656          .014658          -0.0057     u        

Cobalt-60                           0.007389          0.01574      0.03     .020698          .020701          0.00095     u        

Europium-152                        0                 0.05975      0.1      .05279           .05279           0.0075      u        

Europium-154                        0.01628           0.1549       0.2      .03243           .032441          0           u        

Lead-212                            0.5839            0.04081               .083545          .093619          0.0032      u        

Lead-214                            0.5710            0.03772               .093701          .097431          -0.0077     u        

Potassium-40                        8.383             0.2862                .92342           1.0147           -0.24       u        

Protactinium-234                    0.04299           0.09797               .051544          .05264           0.011       u        

Radium-226 (By Bismuth-214)         0.4894            0.03401      0.2      .087141          .089875          -0.033      u        

Thallium-208                        0.2153            0.01643               .042346          .04453           -0.0060     u        

Thorium-232 (By Actinium-228)       0.6642            0.06745      0.9      .14023           .14823           0.015       u        

Thorium-234                         0.5007            1.262                 .53625           .53833           0.42        u        

Uranium-235                         0.04430           0.1525       0.18     .039387          .039478          0.016       u        

u=use  

Page 1 of 1                                                                                                             1523258212005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-10          
Sample Description: 245981-008, 199315 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130628_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:32            Live Time: 2700   sec

Acquisition Time: 6/28/2013 11:53:16        Real Time: 2705   sec
Analysis Time: 6/28/2013 12:38           Dead Time: 0.20   %

Analysis Quantity: 3.600E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.642E-01      1.402E-01      1.482E-01      6.745E-02
Am-241    #AB   -4.936E-02      2.039E-01      2.039E-01      1.656E-01
Bi-212    #      4.885E-01      3.173E-01      3.183E-01      2.167E-01
Bi-214           4.894E-01      8.714E-02      8.988E-02      3.401E-02
Co-60     #AB    7.389E-03      2.070E-02      2.070E-02      1.574E-02
Cs-137    #AB    5.563E-03      1.466E-02      1.466E-02      1.108E-02
Eu-152    #AB    0.000E+00      5.279E-02      5.279E-02      5.975E-02
Eu-154    #AB    1.628E-02      3.243E-02      3.244E-02      1.549E-01
K-40             8.383E+00      9.234E-01      1.015E+00      2.862E-01
Pa-234    #AB    4.299E-02      5.154E-02      5.264E-02      9.797E-02
Pb-212           5.839E-01      8.355E-02      9.362E-02      4.081E-02
Pb-214           5.710E-01      9.370E-02      9.743E-02      3.772E-02
Ra-226           7.304E-01      6.258E-01      6.272E-01      4.312E-01
Th-234    #AB    5.007E-01      5.362E-01      5.383E-01      1.262E+00
Tl-208    #      2.153E-01      4.235E-02      4.453E-02      1.643E-02
U-235     #AB    4.430E-02      3.939E-02      3.948E-02      1.525E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.274E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_005.An1               

Sample description                                             
245981-008, 199315                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628_005.An1

Acquisition information
Start time:                 6/28/2013 11:53:16
Live time:               2700
Real time:               2705
Dead time:                  0.20 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6003E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6003E+02) = 

7.5069E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 12:38:28
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1098

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
30.57       20.  50.50   0.73  0.000E+00
63.75        8. 228.35   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.63       81.  23.47   0.84  2.580E-02
77.07      111.  17.08   0.85  2.755E-02
86.97       80.  24.51   1.00  3.386E-02
92.92       37.  53.55   0.87  3.682E-02    92.59   4.343  6.399E-01 Th234 

93.35   4.100  6.279E-01 Ac228 
93.35   5.760  4.777E-01 U235  
93.35   5.760  4.777E-01 U235  

92.93       38.  47.01   0.87  3.718E-02    92.59   4.343  6.524E-01 Th234 
93.35   4.100  6.842E-01 Ac228 
93.35   5.760    PBC<MDA U235  

92.93       40.  47.01   0.87  3.718E-02    92.59   4.343  6.935E-01 Th234 
93.35   4.100  6.842E-01 Ac228 
93.35   5.760  5.177E-01 U235  

123.14       10. 169.65   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  1.484E-02 Eu154 

185.91       44.  42.84   0.78  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.304E-01 Ra226 
185.72  57.000  4.552E-02 U235  

186.14       41.  44.46   0.98  4.662E-02   185.72  57.000  4.279E-02 U235  
186.21   3.555  6.866E-01 Ra226 

205.93       15.  92.74   1.00  4.503E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.790E-01 U235  

238.59      385.   7.15   0.94  4.203E-02   238.63  43.600  5.839E-01 Pb212 
241.85       71.  26.83   0.57  4.172E-02   242.00   7.268  6.529E-01 Pb214 
295.20      147.  13.47   0.98  3.721E-02   295.22  18.414  5.864E-01 Pb214 
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
300.28       58.  24.47   0.65  3.683E-02   300.09   3.180  1.367E+00 Pb212 
338.59      104.  16.61   1.22  3.412E-02   338.32  11.400  7.447E-01 Ac228 
351.97      238.   8.02   1.02  3.324E-02   351.93  35.600  5.463E-01 Pb214 
569.37       13.  63.11   1.36  2.396E-02   569.50   9.300  1.645E-01 Pa234 
583.15      155.   9.57   1.41  2.357E-02   583.19  85.000  2.153E-01 Tl208 
609.06      183.   8.58   1.59  2.287E-02   609.31  45.490  4.894E-01 Bi214 
658.09        4. 131.72   1.44  2.162E-02   661.66  84.990    PBC<MDA Cs137 
726.82       25.  32.48   1.49  2.025E-02   727.33   6.650  5.146E-01 Bi212 
784.97        3. 331.57   1.54  1.921E-02   785.37   1.110    PBC<MDA Bi212 
861.28       11.  66.19   1.59  1.803E-02   860.53  12.400  1.329E-01 Tl208 
882.56        6. 105.80   1.60  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.44      108.  12.08   1.22  1.731E-02   911.20  26.200  6.292E-01 Ac228 
968.92       36.  26.24   1.66  1.658E-02   968.96  15.900  3.795E-01 Ac228 

1120.19       52.  17.26   1.21  1.494E-02  1120.29  14.910  6.430E-01 Bi214 
1277.14        6.  99.57   1.81  1.356E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  3.270E-02 Eu154 
1332.85        3. 140.07   1.83  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1460.97      408.   5.23   1.81  1.219E-02  1460.82  10.550  8.383E+00 K40   
1620.35        2. 223.83   1.90  1.119E-02  1620.74   1.510    PBC<MDA Bi212 
1764.60       23.  22.70   1.92  1.039E-02  1764.49  15.310  3.961E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.46    30.57        41.        20. 0.000E+00  101.00   0.726  -      s 
298.46    74.61       170.        65. 2.504E+03   64.90   0.753  -        
308.18    77.05       140.        92. 3.350E+03   42.55   0.900  -        
347.83    86.97       131.        80. 2.354E+03   49.03   1.001  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.33    59.32       153.        -9.    -0.003   413.10   0.826s
Th-234    255.04    63.75       149.         8.     0.003   456.70   0.831s
Th-234    371.61    92.92       176.        37.     0.014   107.09   0.867s
Ac-228    373.33    93.35       158.        38.     0.014    94.02   0.868D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     373.33    93.35       156.        40.     0.015    94.02   0.868D
Eu-152    489.42   122.40       156.       -12.    -0.004   300.17   0.902s
Eu-154    492.37   123.14       136.        10.     0.004   339.29   0.903s
Pa-234    522.67   130.72       169.       -14.    -0.005   262.04   0.913s
U-235     577.20   144.36       153.        -2.    -0.001  1919.92   0.927s
U-235     744.18   186.14       145.        41.     0.015    88.92   0.976 
Ra-226    743.23   185.91       122.        44.     0.016    85.68   0.785 
U-235     823.28   205.93        84.        15.     0.005   185.49   0.998s
Pb-212    953.80   238.59       133.       385.     0.143    14.31   0.937 
Pb-214    966.84   241.85       109.        71.     0.026    53.66   0.566s
Pb-214   1180.06   295.20        74.       145.     0.054    26.93   0.983 
Pb-212   1200.39   300.28        50.        58.     0.021    48.95   0.651s
Ac-228   1353.51   338.59        62.       104.     0.039    33.22   1.222s
Pb-214   1407.03   351.97        47.       233.     0.086    16.03   1.019 
Pa-234   2276.21   569.37        28.        13.     0.005   126.22   1.364s
Tl-208   2331.29   583.15        26.       155.     0.057    19.15   1.409s
Bi-214   2434.91   609.06        30.       183.     0.068    17.16   1.594 
Cs-137   2630.98   658.09        10.         4.     0.001   263.45   1.441 
Eu-154   2889.68   722.78        34.        -6.    -0.002   295.27   1.490s
Bi-212   2905.86   726.82        20.        25.     0.009    64.95   1.493s
Eu-152   3113.38   778.70        28.        -3.    -0.001   460.17   1.532s
Bi-212   3138.43   784.97        34.         3.     0.001   663.15   1.537s
Tl-208   3443.68   861.28        20.        11.     0.004   132.37   1.590s
Eu-154   3492.53   873.49        27.        -2.    -0.001   736.69   1.598s
Pa-234   3528.81   882.56        16.         6.     0.002   211.60   1.605s
Ac-228   3644.31   911.44        22.       103.     0.038    24.17   1.222s
Pa-234   3781.44   945.71        33.        -3.    -0.001   495.73   1.645s
Ac-228   3874.29   968.92        36.        36.     0.013    52.49   1.659s
Eu-154   4015.88  1004.31        24.        -2.    -0.001   764.07   1.680s
Eu-152   4448.24  1112.37        28.        -2.    -0.001   857.15   1.738s
Bi-214   4479.52  1120.19        10.        52.     0.019    34.53   1.214s
Eu-154   5107.60  1277.14        12.         6.     0.002   199.15   1.810s
Co-60    5330.58  1332.85        10.         3.     0.001   280.13   1.832s
Eu-152   5628.02  1407.16        14.        -1.     0.000  1728.91   1.857s
K-40     5843.43  1460.97        32.       388.     0.144    10.47   1.812 
Bi-212   6481.54  1620.35         6.         2.     0.001   447.67   1.904s
Bi-214   7059.15  1764.60         2.        23.     0.008    45.40   1.919s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.6421E-01                                      5.12E+12             
911.20 6.292E-01  (P 6.745E-02 1.21E+01 2.62E+01 G  
968.96 3.795E-01 - P 1.465E-01 2.62E+01 1.59E+01 G  
338.32 7.447E-01 *(P 1.310E-01 1.66E+01 1.14E+01 G  

Energy duplication    
93.35 6.842E-01 & P 5.344E-01 4.70E+01 4.10E+00 XA 

Am-241   I  -4.9355E-02                                      1.58E+05             
59.54-4.935E-02 ?(  1.656E-01 2.07E+02 3.59E+01 G  

Bi-212   N   4.8848E-01                                      5.12E+12             
727.33 5.146E-01 ?(  2.167E-01 3.25E+01 6.65E+00 G  
785.37 3.322E-01 ?(  1.782E+00 3.32E+02 1.11E+00 G  

1620.74 2.652E-01 &   9.154E-01 2.24E+02 1.51E+00 G  

Bi-214   N   4.8938E-01                                      5.84E+05             
609.31 4.894E-01  (P 3.401E-02 8.58E+00 4.55E+01 G  

1120.29 6.430E-01 +   8.967E-02 1.73E+01 1.49E+01 G  
1764.49 3.961E-01 -   5.627E-02 2.27E+01 1.53E+01 G  

Co-60    T   7.3888E-03                                      1.93E+03             
1332.49 7.389E-03 &(  1.574E-02 1.40E+02 1.00E+02 G  
1173.23 1.192E-03 &   2.156E-02 1.11E+03 9.98E+01 G  

Cs-137   I   5.5632E-03                                      1.10E+04             
661.66 5.563E-03 ?(  1.108E-02 1.32E+02 8.50E+01 G  

Eu-154   I   1.6284E-02                                      3.14E+03             
873.18-2.600E-02 ?(  1.549E-01 3.68E+02 1.22E+01 G  
123.07 1.484E-02 ?(  4.075E-02 1.70E+02 4.04E+01 G  

1274.43 3.270E-02 ?(  4.851E-02 9.96E+01 3.49E+01 G  
723.30-4.009E-02 +   9.360E-02 1.48E+02 2.00E+01 G  

1004.72-1.778E-02 +   1.098E-01 3.82E+02 1.79E+01 G  
996.25-1.065E-03 %   1.626E-01 9.27E+03 1.05E+01 G  

K-40     N   8.3833E+00                                      4.57E+11             
1460.82 8.383E+00  (P 2.862E-01 5.23E+00 1.06E+01 G  

Pa-234   N   4.2991E-02                                      1.63E+12             
131.30-4.634E-02 ?(  9.797E-02 1.31E+02 1.82E+01 G  
569.50 1.645E-01  (  1.539E-01 6.31E+01 9.30E+00 G  
946.00-4.118E-02 +   1.641E-01 2.48E+02 1.35E+01 G  
880.52 0.000E+00 -   2.253E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
883.24 9.405E-02 ?(  1.508E-01 1.06E+02 9.70E+00 G  

Pb-212   N   5.8393E-01                                      5.12E+12             
238.63 5.839E-01  (  4.081E-02 7.15E+00 4.36E+01 G  
300.09 1.367E+00 +   3.926E-01 2.45E+01 3.18E+00 G  

Pb-214   N   5.7099E-01                                      5.84E+05             
351.93 5.463E-01  (P 3.772E-02 8.02E+00 3.56E+01 G  
295.22 5.864E-01  (P 8.160E-02 1.35E+01 1.84E+01 G  
242.00 6.529E-01  (  2.229E-01 2.68E+01 7.27E+00 G  

Ra-226   N   7.3038E-01                                      5.84E+05             
186.21 7.304E-01  (  4.312E-01 4.28E+01 3.56E+00 G  

Th-234   N   5.0074E-01                                      1.63E+12             
63.30 3.396E-01 ?(  1.262E+00 2.28E+02 3.75E+00 G  
92.59 6.399E-01  (  5.371E-01 5.35E+01 4.34E+00 G  

Tl-208   N   2.1530E-01                                      5.12E+12             
583.19 2.153E-01 @(P 1.643E-02 9.57E+00 8.50E+01 G  
277.37-1.904E-02 % P 2.508E-01 2.31E+03 6.60E+00 G  
860.53 1.329E-01 -   1.285E-01 6.62E+01 1.24E+01 G  

U-235    N   4.4295E-02                                      2.57E+11             
143.77-9.672E-03 &(  1.525E-01 9.60E+02 1.09E+01 G  
205.32 1.790E-01 ?(  2.624E-01 9.27E+01 5.02E+00 G  
163.36-1.540E-02 %   3.244E-01 1.28E+03 5.08E+00 G  
185.72 4.279E-02  (  2.934E-02 4.45E+01 5.70E+01 G  

Energy duplication    
93.35 5.177E-01 &   3.776E-01 4.70E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.32       153.        -9.    -0.003   413.10  -4.935E-02   
Th-234      63.75       149.         8.     0.003   456.70   3.396E-01   
Th-234      92.92       176.        37.     0.014   107.09   6.399E-01   
U-235       93.35       156.        40.     0.015    94.02   5.177E-01   
Eu-152     122.40       156.       -12.    -0.004   300.17  -2.563E-02   
Eu-154     123.14       136.        10.     0.004   339.29   1.484E-02   
Pa-234     130.72       169.       -14.    -0.005   262.04  -4.634E-02   
U-235      144.36       153.        -2.    -0.001  1919.92  -9.672E-03   
U-235      186.14       145.        41.     0.015    88.92   4.279E-02   
U-235      205.93        84.        15.     0.005   185.49   1.790E-01   
Pa-234     569.37        28.        13.     0.005   126.22   1.645E-01   
Cs-137     658.09        10.         4.     0.001   263.45   5.563E-03   
Eu-154     722.78        34.        -6.    -0.002   295.27  -4.009E-02   
Eu-152     778.70        28.        -3.    -0.001   460.17  -3.713E-02   
Eu-154     873.49        27.        -2.    -0.001   736.69  -2.600E-02   
Pa-234     882.56        16.         6.     0.002   211.60   9.405E-02   
Pa-234     945.71        33.        -3.    -0.001   495.73  -4.118E-02   
Eu-154    1004.31        24.        -2.    -0.001   764.07  -1.778E-02   
Eu-152    1112.37        28.        -2.    -0.001   857.15  -2.463E-02   
Eu-154    1277.14        12.         6.     0.002   199.15   3.270E-02   
Co-60     1332.85        10.         3.     0.001   280.13   7.389E-03   
Eu-152    1407.16        14.        -1.     0.000  1728.91  -6.523E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.6421E-01    6.6421E-01   1.4023E-01    1.4823E-01  6.745E-02
Am-241 #A   -4.9350E-02   -4.9355E-02   2.0389E-01    2.0392E-01  1.656E-01
Bi-212 #     4.8848E-01    4.8848E-01   3.1729E-01    3.1827E-01  2.167E-01
Bi-214       4.8936E-01    4.8938E-01   8.7141E-02    8.9875E-02  3.401E-02
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Co-60  #A    7.3250E-03    7.3888E-03   2.0698E-02    2.0701E-02  1.574E-02
Cs-137 #A    5.5547E-03    5.5632E-03   1.4656E-02    1.4658E-02  1.108E-02
Eu-152 #A    0.0000E+00    0.0000E+00   5.2790E-02    5.2790E-02  5.975E-02
Eu-154 #A    1.6198E-02    1.6284E-02   3.2430E-02    3.2441E-02  1.549E-01
K-40         8.3833E+00    8.3833E+00   9.2342E-01    1.0147E+00  2.862E-01
Pa-234 #A    4.2991E-02    4.2991E-02   5.1544E-02    5.2640E-02  9.797E-02
Pb-212       5.8393E-01    5.8393E-01   8.3545E-02    9.3619E-02  4.081E-02
Pb-214       5.7098E-01    5.7099E-01   9.3701E-02    9.7431E-02  3.772E-02
Ra-226       7.3036E-01    7.3038E-01   6.2577E-01    6.2716E-01  4.312E-01
Th-234 #A    5.0074E-01    5.0074E-01   5.3625E-01    5.3833E-01  1.262E+00
Tl-208 #     2.1530E-01    2.1530E-01   4.2346E-02    4.4530E-02  1.643E-02
U-235  #A    4.4295E-02    4.4295E-02   3.9387E-02    3.9478E-02  1.525E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.213E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.2126008E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-11                Received:        06/04/13                      
Lab ID:          245981-009                    Prepared:        06/06/13 09:23                
Matrix:          Soil                          Analyzed:        06/28/13 11:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365.41 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:30                                                               

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                        0.06579 U        0.1686        0.1356            0.9     
Bismuth-212                          0.5629           0.3965        0.2620                    
Bismuth-214                          0.4139           0.08420       0.04147                   
Cesium-137                          -0.0002747 U      0.02328       0.01915           0.07    
Cobalt-60                           -0.0003379 U      0.02246       0.01845           0.03    
Europium-152                         0.02008 U        0.04465       0.05400           0.1     
Europium-154                         0.006845 U       0.04239       0.1339            0.2     
Lead-212                             0.6492           0.07580       0.03405                   
Lead-214                             0.6655           0.08825       0.04063                   
Potassium-40                         7.698            0.8776        0.3365                    
Protactinium-234                     0.01433 U        0.01805       0.09372                   
Radium-226 (By Bismuth-214)          0.4139           0.08420       0.04147           0.2     
Thallium-208                         0.1710           0.03706       0.01547                   
Thorium-232 (By Actinium-228)        0.6777           0.1217        0.04243           0.9     
Thorium-234                          0.8655 U         1.332         1.055                     
Uranium-235                          0.07630 U        0.03760       0.1374            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-009                   Client ID : 12-PE-E0824-11        

Seqnum : 1513258228005                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_005                                Batch         : 199315                       Time      : 28-JUN-2013 11:52     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 365.41 g                     Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06579           0.1356       0.9      .16861           .16868           -0.019      u        

Bismuth-212                         0.5629            0.2620                .39649           .39754           -0.017      u        

Bismuth-214                         0.4139            0.04147               .084196          .086273          -0.033      u        

Cesium-137                          -0.0002747        0.01915      0.07     .023282          .023282          -0.0057     u        

Cobalt-60                           -0.0003379        0.01845      0.03     .022458          .022458          0.00095     u        

Europium-152                        0.02008           0.05400      0.1      .044654          .044668          0.0075      u        

Europium-154                        0.006845          0.1339       0.2      .042393          .042394          0           u        

Lead-212                            0.6492            0.03405               .075799          .092888          0.0032      u        

Lead-214                            0.6655            0.04063               .088253          .095712          -0.0077     u        

Potassium-40                        7.698             0.3365                .87761           .95912           -0.24       u        

Protactinium-234                    0.01433           0.09372               .018053          .018402          0.011       u        

Radium-226 (By Bismuth-214)         0.4139            0.04147      0.2      .084196          .086273          -0.033      u        

Thallium-208                        0.1710            0.01547               .037061          .038671          -0.0060     u        

Thorium-232 (By Actinium-228)       0.6777            0.04243      0.9      .12172           .13125           0.015       u        

Thorium-234                         0.8655            1.055                 1.3323           1.3348           0.42        u        

Uranium-235                         0.07630           0.1374       0.18     .037603          .037922          0.016       u        

u=use  

Page 1 of 1                                                                                                             1513258228005
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-11          
Sample Description: 245981-009, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:30            Live Time: 2700   sec

Acquisition Time: 6/28/2013 11:52:18        Real Time: 2703   sec
Analysis Time: 6/28/2013 12:37           Dead Time: 0.09   %

Analysis Quantity: 3.654E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.777E-01      1.217E-01      1.312E-01      4.243E-02
Am-241    #AB    6.579E-02      1.686E-01      1.687E-01      1.356E-01
Bi-212    #      5.629E-01      3.965E-01      3.975E-01      2.620E-01
Bi-214           4.139E-01      8.420E-02      8.627E-02      4.147E-02
Co-60     #AB   -3.379E-04      2.246E-02      2.246E-02      1.845E-02
Cs-137    #AB   -2.747E-04      2.328E-02      2.328E-02      1.915E-02
Eu-152    #AB    2.008E-02      4.465E-02      4.467E-02      5.400E-02
Eu-154    #AB    6.845E-03      4.239E-02      4.239E-02      1.339E-01
K-40      #      7.698E+00      8.776E-01      9.591E-01      3.365E-01
Pa-234    #AB    1.433E-02      1.805E-02      1.840E-02      9.372E-02
Pb-212           6.492E-01      7.580E-02      9.289E-02      3.405E-02
Pb-214           6.655E-01      8.825E-02      9.571E-02      4.063E-02
Ra-226    #      1.357E+00      6.303E-01      6.370E-01      3.950E-01
Th-234    #AB    8.655E-01      1.332E+00      1.335E+00      1.055E+00
Tl-208           1.710E-01      3.706E-02      3.867E-02      1.547E-02
U-235     #AB    7.630E-02      3.760E-02      3.792E-02      1.374E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.324E+01

Analyst: Chanthachone Alexander
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Sample description                                             
245981-009, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_005.An1

Acquisition information
Start time:                 6/28/2013 11:52:18
Live time:               2700
Real time:               2703
Dead time:                  0.09 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6541E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6541E+02) = 

7.3964E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0920

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.36       13. 128.15   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.50       22.  76.97   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 
74.87      123.  17.28   0.87  2.844E-02
77.23      183.  11.17   0.87  3.020E-02
87.33       62.  29.33   0.65  3.674E-02
90.11       16.  89.62   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  1.952E-01 U235  
93.10       57.  33.25   0.89  3.990E-02    93.35   5.760  6.764E-01 U235  

93.35   4.100  9.503E-01 Ac228 
93.20       78.  23.88   0.70  3.990E-02    93.35   5.760  9.298E-01 U235  

93.35   4.100  1.306E+00 Ac228 
121.47        7. 239.57   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 

121.78  28.410  1.436E-02 Eu152 
123.11        3. 573.78   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  4.448E-03 Eu154 
143.88       16. 107.61   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.967E-02 U235  
163.33        8. 198.07   0.96  4.973E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  9.086E-02 U235  
185.96       85.  23.22   0.71  4.817E-02   185.72  57.000  8.457E-02 U235  

186.21   3.555  1.357E+00 Ra226 
185.72  57.000  8.457E-02 U235  

238.59      453.   5.75   1.02  4.318E-02   238.63  43.600  6.492E-01 Pb212 
241.56       97.  17.54   1.75  4.285E-02   242.00   7.268  8.523E-01 Pb214 
276.85        8. 139.65   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
294.98      173.  10.79   1.21  3.815E-02   295.22  18.414  6.563E-01 Pb214 
299.80       70.  25.04   1.04  3.774E-02   300.09   3.180  1.601E+00 Pb212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.10      103.  14.74   1.11  3.495E-02   338.32  11.400  7.085E-01 Ac228 
351.76      304.   7.06   1.03  3.405E-02   351.93  35.600  6.703E-01 Pb214 
583.18      128.  10.45   1.11  2.416E-02   583.19  85.000  1.710E-01 Tl208 
609.31      177.   9.49   1.00  2.345E-02   609.31  45.490  4.236E-01 Bi214 
727.14       27.  35.22   1.46  2.078E-02   727.33   6.650  5.385E-01 Bi212 
860.25       11.  70.73   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
884.51        5. 133.39   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.22      122.  10.42   1.64  1.779E-02   911.20  26.200  7.194E-01 Ac228 
946.74        6.  94.90   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.07       58.  20.00   1.64  1.704E-02   968.96  15.900  5.868E-01 Ac228 
993.76        2. 309.68   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  2.947E-02 Eu154 
1120.11       55.  17.53   1.14  1.535E-02  1120.29  14.910  6.556E-01 Bi214 
1408.59        6. 111.20   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.657E-02 Eu152 
1460.92      372.   5.41   1.96  1.254E-02  1460.82  10.550  7.698E+00 K40   
1620.98        4. 107.53   2.04  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.20       23.  25.45   2.11  1.069E-02  1764.49  15.310  3.848E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.01    74.91       183.        94. 3.319E+03   46.31   0.890  -        
308.41    77.27       152.       156. 5.153E+03   28.48   1.023  -        
348.64    87.33       121.        62. 1.682E+03   58.65   0.654  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.84    59.36       135.        13.     0.005   256.29   0.854s
Th-234    253.37    63.50       134.        22.     0.008   153.93   0.858s
Th-234    359.74    90.11       100.        16.     0.006   179.24   0.887s
U-235     372.70    93.35       150.        57.     0.021    66.50   0.888D
Ac-228    372.70    93.35       112.        78.     0.029    47.75   0.701D
Eu-152    485.11   121.47       145.         7.     0.003   479.15   0.916s
Eu-154    491.67   123.11       164.         3.     0.001  1147.56   0.917s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234    522.36   130.79       175.       -20.    -0.008   188.84   0.926s
U-235     574.69   143.88       139.        16.     0.006   215.22   0.938 
U-235     652.42   163.33       134.         8.     0.003   396.13   0.957s
U-235     742.96   185.98       131.        75.     0.028    49.28   0.979s
Ra-226    742.88   185.96       112.        85.     0.031    46.44   0.706s
Pb-212    953.30   238.59       101.       446.     0.165    11.49   1.018 
Pb-214    965.16   241.56        83.        97.     0.036    35.08   1.753s
Tl-208   1106.26   276.85        84.         8.     0.003   279.29   1.066s
Pb-214   1178.74   294.98        66.       168.     0.062    21.59   1.211 
Pb-212   1198.03   299.80        84.        70.     0.026    50.08   1.045s
Ac-228   1351.17   338.10        51.       103.     0.038    29.48   1.109 
Pb-214   1405.78   351.76        60.       296.     0.110    14.11   1.034 
Tl-208   2331.33   583.18        25.       128.     0.047    20.89   1.107 
Bi-214   2435.87   609.31        48.       165.     0.061    18.97   1.003s
Bi-212   2907.26   727.14        32.        27.     0.010    70.44   1.457s
Tl-208   3439.93   860.25        24.        11.     0.004   141.45   1.560s
Pa-234   3523.61   881.16        19.        -1.     0.000  1691.60   1.576s
Pa-234   3537.01   884.51        17.         5.     0.002   266.78   1.578s
Ac-228   3643.91   911.22        10.       122.     0.045    20.84   1.641 
Pa-234   3786.09   946.74        16.         6.     0.002   189.81   1.624s
Ac-228   3875.45   969.07        38.        58.     0.021    40.00   1.641s
Eu-154   3974.31   993.76        16.         2.     0.001   619.36   1.660s
Eu-152   4444.81  1111.29        31.        -4.    -0.002   377.43   1.740s
Bi-214   4480.11  1120.11        13.        55.     0.020    35.06   1.144s
Eu-154   5097.61  1274.32        23.        -2.    -0.001   673.00   1.846s
Eu-152   5635.39  1408.59        16.         6.     0.002   222.40   1.926s
K-40     5844.98  1460.92        49.       372.     0.138    10.82   1.956s
Bi-212   6486.28  1620.98         8.         4.     0.002   215.06   2.043s
Bi-214   7060.20  1764.20        15.        23.     0.009    50.90   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7768E-01                                      5.12E+12             
911.20 7.194E-01  (  4.243E-02 1.04E+01 2.62E+01 G  
968.96 5.868E-01 ?(  1.459E-01 2.00E+01 1.59E+01 G  
338.32 7.085E-01  (  1.145E-01 1.47E+01 1.14E+01 G  

Energy duplication    
93.35 1.306E+00 +   4.129E-01 2.39E+01 4.10E+00 XA 

Am-241   I   6.5790E-02                                      1.58E+05             
59.54 6.579E-02 ?(  1.356E-01 1.28E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.6287E-01                                      5.12E+12             
727.33 5.385E-01 ?(  2.620E-01 3.52E+01 6.65E+00 G  
785.37 1.923E-02 %   1.619E+00 5.12E+03 1.11E+00 G  

1620.74 6.703E-01 &(  1.060E+00 1.08E+02 1.51E+00 G  

Bi-214   N   4.1386E-01                                      5.84E+05             
609.31 4.236E-01  (P 4.147E-02 9.49E+00 4.55E+01 G  

1120.29 6.556E-01 + P 1.014E-01 1.75E+01 1.49E+01 G  
1764.49 3.848E-01 ?(P 1.493E-01 2.54E+01 1.53E+01 G  

Co-60    T  -3.3785E-04                                      1.93E+03             
1332.49-3.378E-04 %(  1.845E-02 3.32E+03 1.00E+02 G  
1173.23-5.887E-04 %   1.831E-02 1.90E+03 9.98E+01 G  

Cs-137   I  -2.7467E-04                                      1.10E+04             
661.66-2.747E-04 %(  1.915E-02 4.24E+03 8.50E+01 G  

Eu-152   I   2.0078E-02                                      4.94E+03             
344.28-2.419E-03 &(  5.400E-02 1.36E+03 2.66E+01 G  
121.78 1.436E-02 ?(  5.597E-02 2.40E+02 2.84E+01 G  
778.90-4.095E-03 %   1.154E-01 1.72E+03 1.30E+01 G  
964.08 9.521E-03 %   2.486E-01 1.59E+03 1.45E+01 G  

1112.08-5.692E-02 +   1.711E-01 1.89E+02 1.34E+01 G  
1408.01 5.657E-02 ?(  9.577E-02 1.11E+02 2.09E+01 G  

Eu-154   I   6.8447E-03                                      3.14E+03             
873.18-4.719E-03 %(  1.339E-01 1.73E+03 1.22E+01 G  
123.07 4.448E-03 &(  4.185E-02 5.74E+02 4.04E+01 G  

1274.43-1.177E-02 +   6.387E-02 3.36E+02 3.49E+01 G  
723.30 0.000E+00 -   1.872E-01 1.00E+03 2.00E+01 G  

1004.72 4.469E-04 %   1.111E-01 1.51E+04 1.79E+01 G  
996.25 2.947E-02 &(  1.461E-01 3.10E+02 1.05E+01 G  

K-40     N   7.6980E+00                                      4.57E+11             
1460.82 7.698E+00 @(P 3.365E-01 5.41E+00 1.06E+01 G  

Pa-234   N   1.4329E-02                                      1.63E+12             
131.30-6.198E-02 ?(  9.372E-02 9.44E+01 1.82E+01 G  
569.50 5.796E-03 %   1.678E-01 1.76E+03 9.30E+00 G  
946.00 7.577E-02 ?(  1.078E-01 9.49E+01 1.35E+01 G  
880.52-1.065E-02 +   1.471E-01 8.46E+02 1.05E+01 G  
883.24 7.200E-02 ?(  1.483E-01 1.33E+02 9.70E+00 G  

Pb-212   N   6.4923E-01                                      5.12E+12             
238.63 6.492E-01  (P 3.405E-02 5.75E+00 4.36E+01 G  
300.09 1.601E+00 + P 4.869E-01 2.50E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   6.6553E-01                                      5.84E+05             
351.93 6.703E-01  (P 4.063E-02 7.06E+00 3.56E+01 G  
295.22 6.563E-01  (P 7.373E-02 1.08E+01 1.84E+01 G  
242.00 8.523E-01 + P 1.868E-01 1.75E+01 7.27E+00 G  

Ra-226   N   1.3572E+00                                      5.84E+05             
186.21 1.357E+00 @(  3.950E-01 2.32E+01 3.56E+00 G  

Th-234   N   8.6553E-01                                      1.63E+12             
63.30 8.655E-01 ?(  1.055E+00 7.70E+01 3.75E+00 G  
92.59 2.613E-01 -   3.709E-01 8.96E+01 4.34E+00 G  

Tl-208   N   1.7104E-01                                      5.12E+12             
583.19 1.710E-01  (P 1.547E-02 1.04E+01 8.50E+01 G  
277.37 7.995E-02 & P 2.238E-01 1.40E+02 6.60E+00 G  
860.53 1.288E-01 -   1.355E-01 7.07E+01 1.24E+01 G  

U-235    N   7.6300E-02                                      2.57E+11             
143.77 7.967E-02 ?(  1.374E-01 1.08E+02 1.09E+01 G  
205.32 0.000E+00 &   3.513E-01 1.00E+03 5.02E+00 G  
163.36 9.086E-02 &(  2.920E-01 1.98E+02 5.08E+00 G  
185.72 7.436E-02 @(  2.665E-02 2.46E+01 5.70E+01 G  

Energy duplication    
93.35 6.764E-01     3.397E-01 3.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.36       135.        13.     0.005   256.29   6.579E-02   
Th-234      63.50       134.        22.     0.008   153.93   8.655E-01   
Th-234      90.11       100.        16.     0.006   179.24   2.613E-01   
U-235       93.35       150.        57.     0.021    66.50   6.764E-01   
Eu-152     121.47       145.         7.     0.003   479.15   1.436E-02   
Eu-154     123.11       164.         3.     0.001  1147.56   4.448E-03   
Pa-234     130.79       175.       -20.    -0.008   188.84  -6.198E-02   
U-235      143.88       139.        16.     0.006   215.22   7.967E-02   
U-235      163.33       134.         8.     0.003   396.13   9.086E-02   
U-235      185.98       131.        75.     0.028    49.28   7.436E-02   
Pa-234     881.16        19.        -1.     0.000  1691.60  -1.065E-02   
Pa-234     884.51        17.         5.     0.002   266.78   7.200E-02   
Pa-234     946.74        16.         6.     0.002   189.81   7.577E-02   
Eu-154     993.76        16.         2.     0.001   619.36   2.947E-02   
Eu-152    1111.29        31.        -4.    -0.002   377.43  -5.692E-02   
Eu-154    1274.32        23.        -2.    -0.001   673.00  -1.177E-02   
Eu-152    1408.59        16.         6.     0.002   222.40   5.657E-02   
K-40      1460.92        49.       372.     0.138    10.82   7.698E+00  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7768E-01    6.7768E-01   1.2172E-01    1.3125E-01  4.243E-02
Am-241 #A    6.5783E-02    6.5790E-02   1.6861E-01    1.6868E-01  1.356E-01
Bi-212 #     5.6287E-01    5.6287E-01   3.9649E-01    3.9754E-01  2.620E-01
Bi-214       4.1385E-01    4.1386E-01   8.4196E-02    8.6273E-02  4.147E-02
Co-60  #A   -3.3494E-04   -3.3785E-04   2.2458E-02    2.2458E-02  1.845E-02
Cs-137 #A   -2.7425E-04   -2.7467E-04   2.3282E-02    2.3282E-02  1.915E-02
Eu-152 #A    2.0011E-02    2.0078E-02   4.4654E-02    4.4668E-02  5.400E-02
Eu-154 #A    6.8084E-03    6.8447E-03   4.2393E-02    4.2394E-02  1.339E-01
K-40   #     7.6980E+00    7.6980E+00   8.7761E-01    9.5912E-01  3.365E-01
Pa-234 #A    1.4329E-02    1.4329E-02   1.8053E-02    1.8402E-02  9.372E-02
Pb-212       6.4923E-01    6.4923E-01   7.5799E-02    9.2888E-02  3.405E-02
Pb-214       6.6551E-01    6.6553E-01   8.8253E-02    9.5712E-02  4.063E-02
Ra-226 #     1.3572E+00    1.3572E+00   6.3031E-01    6.3700E-01  3.950E-01
Th-234 #A    8.6553E-01    8.6553E-01   1.3323E+00    1.3348E+00  1.055E+00
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Tl-208       1.7104E-01    1.7104E-01   3.7061E-02    3.8671E-02  1.547E-02
U-235  #A    7.6300E-02    7.6300E-02   3.7603E-02    3.7922E-02  1.374E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     4.497E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 4.4974318E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-12                Received:        06/04/13                      
Lab ID:          245981-010                    Prepared:        06/06/13 09:26                
Matrix:          Soil                          Analyzed:        06/28/13 12:14                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   361.73 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:20                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.07681 U        0.1463         0.1163            0.9     
Bismuth-212                          0.3894           0.3224         0.2347                    
Bismuth-214                          0.4675           0.09253        0.03936                   
Cesium-137                          -0.008409 U       0.02594        0.02057           0.07    
Cobalt-60                           -0.006413 U       0.02544        0.02008           0.03    
Europium-152                         0.01389 U        0.06145        0.04876           0.1     
Europium-154                        -0.07292 U        0.1733         0.1338            0.2     
Lead-212                             0.4079           0.06910        0.03512                   
Lead-214                             0.4733           0.09215        0.04009                   
Potassium-40                        12.21             1.032          0.2268                    
Protactinium-234                     0.01063 U        0.09724        0.08799                   
Radium-226 (By Bismuth-214)          0.4675           0.09253        0.03936           0.2     
Thallium-208                         0.1880           0.03944        0.01635                   
Thorium-232 (By Actinium-228)        0.5257           0.1191         0.03396           0.9     
Thorium-234                          0.06317 U        0.3583         1.108                     
Uranium-235                          0.05742 U        0.04236        0.1204            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245981-010                   Client ID : 12-PE-E0824-12        

Seqnum : 1503258210003                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130628_003                                Batch         : 199315                       Time      : 28-JUN-2013 12:14     

Cal    : 28-JUN-2013 07:41:34,19-JUN-2013 18:43:28     Caldate       : 28-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 361.73 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.07681           0.1163       0.9      .14633           .14643           -0.019      u        

Bismuth-212                         0.3894            0.2347                .32238           .32299           -0.017      u        

Bismuth-214                         0.4675            0.03936               .092533          .094888          -0.033      u        

Cesium-137                          -0.008409         0.02057      0.07     .025943          .025946          -0.0057     u        

Cobalt-60                           -0.006413         0.02008      0.03     .025443          .025444          0.00095     u        

Europium-152                        0.01389           0.04876      0.1      .061451          .061455          0.0075      u        

Europium-154                        -0.07292          0.1338       0.2      .17331           .17336           0           u        

Lead-212                            0.4079            0.03512               .069097          .075136          0.0032      u        

Lead-214                            0.4733            0.04009               .092153          .094773          -0.0077     u        

Potassium-40                        12.21             0.2268                1.0321           1.2002           -0.24       u        

Protactinium-234                    0.01063           0.08799               .097241          .097277          0.011       u        

Radium-226 (By Bismuth-214)         0.4675            0.03936      0.2      .092533          .094888          -0.033      u        

Thallium-208                        0.1880            0.01635               .039443          .041237          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5257            0.03396      0.9      .11912           .12504           0.015       u        

Thorium-234                         0.06317           1.108                 .35826           .35831           0.42        u        

Uranium-235                         0.05742           0.1204       0.18     .042358          .042501          0.016       u        

u=use  

Page 1 of 1                                                                                                             1503258210003
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-12          
Sample Description: 245981-010, 199315 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130628_003
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:20            Live Time: 2700   sec

Acquisition Time: 6/28/2013 12:14:52        Real Time: 2703   sec
Analysis Time: 6/28/2013 13:00           Dead Time: 0.11   %

Analysis Quantity: 3.617E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.257E-01      1.191E-01      1.250E-01      3.396E-02
Am-241    #AB    7.681E-02      1.463E-01      1.464E-01      1.163E-01
Bi-212    #      3.894E-01      3.224E-01      3.230E-01      2.347E-01
Bi-214           4.675E-01      9.253E-02      9.489E-02      3.936E-02
Co-60     #AB   -6.413E-03      2.544E-02      2.544E-02      2.008E-02
Cs-137    #AB   -8.409E-03      2.594E-02      2.595E-02      2.057E-02
Eu-152    #AB    1.389E-02      6.145E-02      6.146E-02      4.876E-02
Eu-154    #AB   -7.292E-02      1.733E-01      1.734E-01      1.338E-01
K-40             1.221E+01      1.032E+00      1.200E+00      2.268E-01
Pa-234    #AB    1.063E-02      9.724E-02      9.728E-02      8.799E-02
Pb-212           4.079E-01      6.910E-02      7.514E-02      3.512E-02
Pb-214           4.733E-01      9.215E-02      9.477E-02      4.009E-02
Ra-226    #      7.747E-01      5.585E-01      5.603E-01      4.214E-01
Th-234    #AB    6.317E-02      3.583E-01      3.583E-01      1.108E+00
Tl-208           1.880E-01      3.944E-02      4.124E-02      1.635E-02
U-235     #AB    5.742E-02      4.236E-02      4.250E-02      1.204E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.566E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:00:01
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_003.An1               

Sample description                                             
245981-010, 199315                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130628_003.An1

Acquisition information
Start time:                 6/28/2013 12:14:52
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6173E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6173E+02) = 

7.4716E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   11 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1124

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.22       16.  95.25   0.87  1.604E-02    59.54  35.920    PBC<MDA Am241 
74.88       87.  21.12   0.88  2.921E-02
77.24      134.  14.30   0.88  3.095E-02
92.40        7. 283.56   0.90  4.008E-02    92.59   4.343    PBC<MDA Th234 
93.24       24.  83.17   0.90  4.044E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.876E-01 U235  
93.24       24.  83.17   0.90  4.044E-02    93.35   4.100  4.040E-01 Ac228 

93.35   5.760  2.876E-01 U235  
120.58        2. 449.22   0.92  4.878E-02   123.07  40.400    PBC<MDA Eu154 
162.47       17.  87.66   0.95  4.958E-02   163.36   5.080    PBC<MDA U235  
185.73       48.  36.05   0.97  4.793E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.747E-01 Ra226 
185.73       47.  36.89   0.97  4.797E-02   185.72  57.000  4.748E-02 U235  

186.21   3.555  7.620E-01 Ra226 
205.53       16.  98.01   0.99  4.618E-02   205.32   5.020    PBC<MDA U235  
238.55      276.   8.47   0.92  4.295E-02   238.63  43.600  4.079E-01 Pb212 
241.68       60.  27.01   1.51  4.262E-02   242.00   7.268  5.340E-01 Pb214 
277.23       16.  65.06   1.00  3.941E-02   277.37   6.600  1.745E-01 Tl208 
295.15      130.  12.56   0.96  3.794E-02   295.22  18.414  5.050E-01 Pb214 
300.50       23.  47.77   0.96  3.755E-02   300.09   3.180  5.353E-01 Pb212 
338.21       66.  22.53   0.98  3.477E-02   338.32  11.400  4.621E-01 Ac228 
344.09        4. 276.47   1.10  3.438E-02   344.28  26.590    PBC<MDA Eu152 
352.02      200.   9.45   1.14  3.388E-02   351.93  35.600  4.445E-01 Pb214 
583.31      140.  10.49   1.31  2.410E-02   583.19  85.000  1.891E-01 Tl208 
609.33      186.   9.59   1.07  2.340E-02   609.31  45.490  4.675E-01 Bi214 
727.53       20.  41.39   1.43  2.074E-02   727.33   6.650  4.077E-01 Bi212 
785.55        1. 911.80   1.48  1.968E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.55       22.  40.12   0.31  1.847E-02   860.53  12.400  2.682E-01 Tl208 
911.18       93.  11.33   1.31  1.775E-02   911.20  26.200  5.534E-01 Ac228 
945.72        2. 457.26   1.63  1.729E-02   946.00  13.500    PBC<MDA Pa234 
959.44        2. 345.30   1.65  1.706E-02   964.08  14.500    PBC<MDA Eu152 
969.09       37.  25.85   1.65  1.700E-02   968.96  15.900  3.790E-01 Ac228 

1119.74       64.  16.86   0.72  1.531E-02  1120.29  14.910  7.749E-01 Bi214 
1460.92      602.   4.08   1.56  1.247E-02  1460.82  10.550  1.221E+01 K40   
1620.61        2. 266.27   2.30  1.143E-02  1620.74   1.510    PBC<MDA Bi212 
1764.51       17.  28.30   2.45  1.061E-02  1764.49  15.310  2.968E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.27    74.88       132.        64. 2.191E+03   56.60   0.911  -        
308.71    77.25       155.       113. 3.638E+03   39.14   0.932  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.65    59.22       108.        16.     0.006   190.50   0.869s
Th-234    369.27    92.40       217.         7.     0.003   567.13   0.895s
Ac-228    373.07    93.35       191.        24.     0.009   166.34   0.896D
U-235     373.07    93.35       191.        24.     0.009   166.34   0.896D
Eu-152    489.91   122.59       143.       -13.    -0.005   269.48   0.919s
Eu-154    481.90   120.58        57.         2.     0.001   898.45   0.920s
U-235     584.69   146.30       105.        -2.    -0.001  1196.59   0.936s
U-235     649.31   162.47        99.        17.     0.006   175.32   0.952s
U-235     742.26   185.73       126.        47.     0.017    73.78   0.970 
Ra-226    742.25   185.73       124.        48.     0.018    72.10   0.970s
U-235     821.40   205.53       120.        16.     0.006   196.03   0.986s
Pb-212    953.39   238.55       104.       276.     0.102    16.94   0.919 
Pb-214    965.90   241.68        93.        60.     0.022    54.02   1.513s
Tl-208   1107.98   277.23        41.        16.     0.006   130.12   0.999 
Pb-214   1179.60   295.15        56.       127.     0.047    25.12   0.960 
Pb-212   1201.00   300.50        43.        23.     0.009    95.54   0.962 
Ac-228   1351.71   338.21        56.        66.     0.025    45.06   0.979 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1375.20   344.09        47.         4.     0.001   552.94   1.100s
Pb-214   1406.90   352.02        56.       194.     0.072    18.90   1.140 
Pa-234   2275.89   569.41        40.        -3.    -0.001   583.60   1.292s
Tl-208   2331.47   583.31        27.       140.     0.052    20.98   1.309s
Bi-214   2435.48   609.33        42.       180.     0.067    19.17   1.066 
Cs-137   2649.92   662.97        36.        -6.    -0.002   308.52   1.373s
Eu-154   2893.46   723.88        37.        -5.    -0.002   336.98   1.428s
Bi-212   2908.06   727.53        25.        20.     0.008    82.78   1.431s
Bi-212   3140.00   785.55        34.         1.     0.000  1823.60   1.484s
Tl-208   3439.88   860.55        17.        22.     0.008    80.24   0.309s
Eu-154   3488.48   872.70        21.        -6.    -0.002   237.68   1.564s
Pa-234   3525.92   882.06        32.        -7.    -0.003   238.34   1.571s
Ac-228   3642.32   911.18         6.        93.     0.034    22.66   1.309 
Pa-234   3780.46   945.72        26.         2.     0.001   914.52   1.632s
Eu-152   3835.29   959.44        17.         2.     0.001   690.60   1.649s
Ac-228   3873.91   969.09        27.        37.     0.014    51.71   1.653s
Eu-154   3980.51   995.75        21.        -1.     0.000   983.71   1.679s
Bi-214   4476.32  1119.74        11.        64.     0.024    33.72   0.724s
Co-60    4688.67  1172.83        29.        -2.    -0.001   730.98   1.849s
Eu-154   5103.16  1276.47        31.        -6.    -0.002   276.15   1.948s
Co-60    5330.79  1333.39        17.        -3.    -0.001   396.75   2.006s
K-40     5840.89  1460.92        21.       581.     0.215     8.15   1.556s
Bi-212   6479.69  1620.61        12.         2.     0.001   532.53   2.301s
Bi-214   7055.38  1764.51         3.        17.     0.006    56.61   2.454s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.2574E-01                                      5.12E+12             
911.20 5.534E-01  (  3.396E-02 1.13E+01 2.62E+01 G  
968.96 3.790E-01 -   1.246E-01 2.59E+01 1.59E+01 G  
338.32 4.621E-01  (  1.215E-01 2.25E+01 1.14E+01 G  

Energy duplication    
93.35 4.040E-01 -   5.368E-01 8.32E+01 4.10E+00 XA 

Am-241   I   7.6811E-02                                      1.58E+05             
59.54 7.681E-02 ?(  1.163E-01 9.53E+01 3.59E+01 G  

Bi-212   N   3.8944E-01                                      5.12E+12             
727.33 4.077E-01  (  2.347E-01 4.14E+01 6.65E+00 G  
785.37 1.156E-01 -   1.725E+00 9.12E+02 1.11E+00 G  

1620.74 3.090E-01 &(  1.305E+00 2.66E+02 1.51E+00 G  

162 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:00:01
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_003.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.6746E-01                                      5.84E+05             
609.31 4.675E-01  (P 3.936E-02 9.59E+00 4.55E+01 G  

1120.29 7.749E-01 +   9.413E-02 1.69E+01 1.49E+01 G  
1764.49 2.968E-01 -   7.368E-02 2.83E+01 1.53E+01 G  

Co-60    T  -6.4127E-03                                      1.93E+03             
1332.49-6.413E-03 ?(  2.008E-02 1.98E+02 1.00E+02 G  
1173.23-4.024E-03 +   2.380E-02 3.65E+02 9.98E+01 G  

Cs-137   I  -8.4090E-03                                      1.10E+04             
661.66-8.409E-03 ?(  2.057E-02 1.54E+02 8.50E+01 G  

Eu-152   I   1.3892E-02                                      4.94E+03             
344.28 1.091E-02 ?(  4.876E-02 2.76E+02 2.66E+01 G  
121.78-2.577E-02 +   5.597E-02 1.35E+02 2.84E+01 G  
778.90 0.000E+00 -   1.166E-01 1.00E+03 1.30E+01 G  
964.08 1.937E-02 &(  1.075E-01 3.45E+02 1.45E+01 G  

1112.08 3.097E-03 %   1.573E-01 3.09E+03 1.34E+01 G  
1408.01 8.702E-05 &   5.705E-02 3.98E+04 2.09E+01 G  

Eu-154   I  -7.2920E-02                                      3.14E+03             
873.18-7.292E-02 ?(  1.338E-01 1.19E+02 1.22E+01 G  
123.07 3.382E-03 +   2.477E-02 4.49E+02 4.04E+01 G  

1274.43-3.418E-02 +   7.425E-02 1.38E+02 3.49E+01 G  
723.30-3.514E-02 +   9.422E-02 1.68E+02 2.00E+01 G  

1004.72 0.000E+00 +   6.988E-02 1.00E+03 1.79E+01 G  
996.25-2.118E-02 +   1.690E-01 4.92E+02 1.05E+01 G  

K-40     N   1.2211E+01                                      4.57E+11             
1460.82 1.221E+01  (P 2.268E-01 4.08E+00 1.06E+01 G  

Pa-234   N   1.0633E-02                                      1.63E+12             
131.30 4.373E-03 %(  8.799E-02 1.22E+03 1.82E+01 G  
569.50-3.796E-02 +   1.790E-01 2.92E+02 9.30E+00 G  
946.00 1.907E-02 ?(  1.415E-01 4.57E+02 1.35E+01 G  
880.52-1.026E-01 +   1.912E-01 1.19E+02 1.05E+01 G  
883.24 6.823E-03 %   1.868E-01 1.67E+03 9.70E+00 G  

Pb-212   N   4.0793E-01                                      5.12E+12             
238.63 4.079E-01  (  3.512E-02 8.47E+00 4.36E+01 G  
300.09 5.353E-01 +   3.537E-01 4.78E+01 3.18E+00 G  

Pb-214   N   4.7327E-01                                      5.84E+05             
351.93 4.445E-01  (P 4.009E-02 9.45E+00 3.56E+01 G  
295.22 5.050E-01  (P 6.878E-02 1.26E+01 1.84E+01 G  
242.00 5.340E-01  (P 2.010E-01 2.70E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.7467E-01                                      5.84E+05             
186.21 7.747E-01 @(  4.214E-01 3.60E+01 3.56E+00 G  

Th-234   N   6.3172E-02                                      1.63E+12             
63.30 0.000E+00  (  1.108E+00 1.00E+03 3.75E+00 G  
92.59 1.177E-01 ?(  5.453E-01 2.84E+02 4.34E+00 G  

Tl-208   N   1.8804E-01                                      5.12E+12             
583.19 1.891E-01  (  1.635E-02 1.05E+01 8.50E+01 G  
277.37 1.745E-01  (  1.579E-01 6.51E+01 6.60E+00 G  
860.53 2.682E-01 +   1.154E-01 4.01E+01 1.24E+01 G  

U-235    N   5.7415E-02                                      2.57E+11             
143.77-1.229E-02 &(  1.204E-01 5.98E+02 1.09E+01 G  
205.32 1.948E-01 ?(  3.044E-01 9.80E+01 5.02E+00 G  
163.36 1.832E-01 &(  2.541E-01 8.77E+01 5.08E+00 G  
185.72 4.748E-02  (  2.650E-02 3.69E+01 5.70E+01 G  

Energy duplication    
93.35 2.876E-01 ?   3.821E-01 8.32E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.22       108.        16.     0.006   190.50   7.681E-02   
Th-234      92.40       217.         7.     0.003   567.13   1.177E-01   
U-235       93.35       191.        24.     0.009   166.34   2.876E-01   
Eu-152     122.59       143.       -13.    -0.005   269.48  -2.577E-02   
Eu-154     120.58        57.         2.     0.001   898.45   3.382E-03   
U-235      146.30       105.        -2.    -0.001  1196.59  -1.229E-02   
U-235      162.47        99.        17.     0.006   175.32   1.832E-01   
U-235      185.73       126.        47.     0.017    73.78   4.748E-02   
Ra-226     185.73       124.        48.     0.018    72.10   7.747E-01   
U-235      205.53       120.        16.     0.006   196.03   1.948E-01   
Eu-152     344.09        47.         4.     0.001   552.94   1.091E-02   
Pa-234     569.41        40.        -3.    -0.001   583.60  -3.796E-02   
Cs-137     662.97        36.        -6.    -0.002   308.52  -8.409E-03   
Eu-154     723.88        37.        -5.    -0.002   336.98  -3.514E-02   
Bi-212     727.53        25.        20.     0.008    82.78   4.077E-01   
Bi-212     785.55        34.         1.     0.000  1823.60   1.156E-01   
Eu-154     872.70        21.        -6.    -0.002   237.68  -7.292E-02   
Pa-234     882.06        32.        -7.    -0.003   238.34  -1.026E-01   
Pa-234     945.72        26.         2.     0.001   914.52   1.907E-02   
Eu-152     959.44        17.         2.     0.001   690.60   1.937E-02   
Eu-154     995.75        21.        -1.     0.000   983.71  -2.118E-02   
Co-60     1172.83        29.        -2.    -0.001   730.98  -4.024E-03   
Eu-154    1276.47        31.        -6.    -0.002   276.15  -3.418E-02   
Co-60     1333.39        17.        -3.    -0.001   396.75  -6.413E-03   
Bi-212    1620.61        12.         2.     0.001   532.53   3.090E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.2574E-01    5.2574E-01   1.1912E-01    1.2504E-01  3.396E-02
Am-241 #A    7.6803E-02    7.6811E-02   1.4633E-01    1.4643E-01  1.163E-01
Bi-212 #     3.8944E-01    3.8944E-01   3.2238E-01    3.2299E-01  2.347E-01
Bi-214       4.6744E-01    4.6746E-01   9.2533E-02    9.4888E-02  3.936E-02
Co-60  #A   -6.3574E-03   -6.4127E-03   2.5443E-02    2.5444E-02  2.008E-02
Cs-137 #A   -8.3962E-03   -8.4090E-03   2.5943E-02    2.5946E-02  2.057E-02
Eu-152 #A    1.3845E-02    1.3892E-02   6.1451E-02    6.1455E-02  4.876E-02
Eu-154 #A   -7.2534E-02   -7.2920E-02   1.7331E-01    1.7336E-01  1.338E-01
K-40         1.2211E+01    1.2211E+01   1.0321E+00    1.2002E+00  2.268E-01
Pa-234 #A    1.0633E-02    1.0633E-02   9.7241E-02    9.7277E-02  8.799E-02
Pb-212       4.0793E-01    4.0793E-01   6.9097E-02    7.5136E-02  3.512E-02
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Pb-214       4.7325E-01    4.7327E-01   9.2153E-02    9.4773E-02  4.009E-02
Ra-226 #     7.7465E-01    7.7467E-01   5.5853E-01    5.6028E-01  4.214E-01
Th-234 #A    6.3172E-02    6.3172E-02   3.5826E-01    3.5831E-01  1.108E+00
Tl-208       1.8804E-01    1.8804E-01   3.9443E-02    4.1237E-02  1.635E-02
U-235  #A    5.7415E-02    5.7415E-02   4.2358E-02    4.2501E-02  1.204E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.6 keV)     1.427E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.6 keV) 1.4273637E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-13                Received:        06/04/13                      
Lab ID:          245981-011                    Prepared:        06/06/13 09:31                
Matrix:          Soil                          Analyzed:        06/28/13 12:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.7 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.1422           0.1569         0.1209            0.9     
Bismuth-212                          0.4569           0.4629         0.2974                    
Bismuth-214                          0.4578           0.09211        0.03934                   
Cesium-137                           0.006821 U       0.02290        0.01808           0.07    
Cobalt-60                           -0.003361 U       0.02671        0.02154           0.03    
Europium-152                         0.01757 U        0.04472        0.05059           0.1     
Europium-154                         0.03586 U        0.1416         0.1304            0.2     
Lead-212                             0.4646           0.07059        0.03432                   
Lead-214                             0.4459           0.08686        0.04066                   
Potassium-40                        10.50             1.022          0.2719                    
Protactinium-234                     0.03331 U        0.1022         0.08132                   
Radium-226 (By Bismuth-214)          0.4578           0.09211        0.03934           0.2     
Thallium-208                         0.1649           0.04202        0.01829                   
Thorium-232 (By Actinium-228)        0.5839           0.1071         0.06474           0.9     
Thorium-234                          0.9301 U         1.224          0.9543                    
Uranium-235                          0.05097 U        0.03717        0.1414            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-011                   Client ID : 12-PE-E0824-13        

Seqnum : 1513258228006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_006                                Batch         : 199315                       Time      : 28-JUN-2013 12:41     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.7 g                      Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.1422            0.1209       0.9      .15685           .15719           -0.019      u        

Bismuth-212                         0.4569            0.2974                .46289           .46348           -0.017      u        

Bismuth-214                         0.4578            0.03934               .092111          .094433          -0.033      u        

Cesium-137                          0.006821          0.01808      0.07     .022904          .022906          -0.0057     u        

Cobalt-60                           -0.003361         0.02154      0.03     .026708          .026709          0.00095     u        

Europium-152                        0.01757           0.05059      0.1      .044723          .044735          0.0075      u        

Europium-154                        0.03586           0.1304       0.2      .14162           .14164           0           u        

Lead-212                            0.4646            0.03432               .070594          .080374          0.0032      u        

Lead-214                            0.4459            0.04066               .086856          .090331          -0.0077     u        

Potassium-40                        10.50             0.2719                1.0219           1.15             -0.24       u        

Protactinium-234                    0.03331           0.08132               .10219           .10253           0.011       u        

Radium-226 (By Bismuth-214)         0.4578            0.03934      0.2      .092111          .094433          -0.033      u        

Thallium-208                        0.1649            0.01829               .042021          .043348          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5839            0.06474      0.9      .10712           .11517           0.015       u        

Thorium-234                         0.9301            0.9543                1.2244           1.2275           0.42        u        

Uranium-235                         0.05097           0.1414       0.18     .037166          .03731           0.016       u        

u=use  

Page 1 of 1                                                                                                             1513258228006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-13          
Sample Description: 245981-011, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:30            Live Time: 2700   sec

Acquisition Time: 6/28/2013 12:41:34        Real Time: 2703   sec
Analysis Time: 6/28/2013 13:26           Dead Time: 0.10   %

Analysis Quantity: 3.387E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.839E-01      1.071E-01      1.152E-01      6.474E-02
Am-241    #      1.422E-01      1.568E-01      1.572E-01      1.209E-01
Bi-212    #      4.569E-01      4.629E-01      4.635E-01      2.974E-01
Bi-214           4.578E-01      9.211E-02      9.443E-02      3.934E-02
Co-60     #AB   -3.361E-03      2.671E-02      2.671E-02      2.154E-02
Cs-137    #AB    6.821E-03      2.290E-02      2.291E-02      1.808E-02
Eu-152    #AB    1.757E-02      4.472E-02      4.473E-02      5.059E-02
Eu-154    #AB    3.586E-02      1.416E-01      1.416E-01      1.304E-01
K-40             1.050E+01      1.022E+00      1.150E+00      2.719E-01
Pa-234    #AB    3.331E-02      1.022E-01      1.025E-01      8.132E-02
Pb-212           4.646E-01      7.059E-02      8.037E-02      3.432E-02
Pb-214           4.459E-01      8.686E-02      9.033E-02      4.066E-02
Ra-226    #      8.012E-01      5.983E-01      6.008E-01      3.975E-01
Th-234    #AB    9.301E-01      1.224E+00      1.228E+00      9.543E-01
Tl-208           1.649E-01      4.202E-02      4.335E-02      1.829E-02
U-235     #AB    5.097E-02      3.717E-02      3.731E-02      1.414E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.509E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_006.An1               

Sample description                                             
245981-011, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 12:41:34
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3870E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.3870E+02) = 

7.9796E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:30:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1021

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.82       26.  55.14   0.85  1.520E-02    59.54  35.920  1.422E-01 Am241 
63.25       22.  65.82   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  9.301E-01 Th234 
74.80       90.  19.00   0.87  2.839E-02
77.24      129.  13.65   0.87  3.021E-02
87.09       35.  42.36   0.62  3.660E-02
93.30       46.  40.84   0.89  3.990E-02    93.35   5.760  5.923E-01 U235  

93.35   4.100  8.321E-01 Ac228 
92.59   4.343  7.929E-01 Th234 
93.35   5.760  5.923E-01 U235  

93.36       52.  33.95   0.85  3.990E-02    93.35   5.760  6.623E-01 U235  
93.35   4.100  9.304E-01 Ac228 

121.64        6. 234.97   0.92  4.845E-02   121.78  28.410    PBC<MDA Eu152 
130.69       10. 154.16   0.93  4.955E-02   131.30  18.200    PBC<MDA Pa234 
144.22       14. 117.81   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.482E-02 U235  
186.12       46.  37.34   0.51  4.815E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.012E-01 Ra226 
185.72  57.000  4.993E-02 U235  

186.13       43.  36.46   0.98  4.819E-02   185.72  57.000  4.639E-02 U235  
186.21   3.555  7.445E-01 Ra226 

238.52      303.   7.42   1.17  4.319E-02   238.63  43.600  4.646E-01 Pb212 
241.70       76.  20.34   0.80  4.285E-02   242.00   7.268  7.221E-01 Pb214 
277.67       18.  57.67   1.07  3.962E-02   277.37   6.600  2.085E-01 Tl208 
295.11      144.  11.32   1.02  3.814E-02   295.22  18.414  5.843E-01 Pb214 
300.25        7. 121.09   1.09  3.774E-02   300.09   3.180    PBC<MDA Pb212 
327.93       41.  29.59   0.60  3.566E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
338.36       84.  17.14   0.88  3.494E-02   338.32  11.400  6.241E-01 Ac228 
351.77      190.   9.36   0.97  3.405E-02   351.93  35.600  4.459E-01 Pb214 
569.38        5. 153.39   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
583.12      117.  12.22   1.19  2.416E-02   583.19  85.000  1.615E-01 Tl208 
609.31      168.   9.35   0.71  2.345E-02   609.31  45.490  4.318E-01 Bi214 
660.54        4. 167.90   1.40  2.217E-02   661.66  84.990    PBC<MDA Cs137 
727.44       18.  52.15   1.46  2.078E-02   727.33   6.650  3.876E-01 Bi212 
786.18        1. 555.36   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.76        8. 101.52   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
872.37        2. 308.72   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
883.99        1. 682.09   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.03       83.  15.51   0.84  1.779E-02   911.20  26.200  5.263E-01 Ac228 
945.47        2. 359.34   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
969.43       64.  14.37   1.90  1.704E-02   968.96  15.900  6.939E-01 Ac228 
996.78        3. 246.34   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1120.35       42.  18.02   0.72  1.535E-02  1120.29  14.910  5.369E-01 Bi214 
1408.09        4. 127.24   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 
1460.70      490.   4.67   1.44  1.254E-02  1460.82  10.550  1.050E+01 K40   
1620.55        4.  86.84   2.04  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.09       16.  30.26   2.11  1.069E-02  1764.49  15.310  2.949E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.72    74.84       118.        78. 2.762E+03   46.84   0.828  -        
308.48    77.28       103.       113. 3.734E+03   32.69   0.752  -        
347.67    87.09        88.        35. 9.564E+02   84.72   0.624  -      s 

1310.48   327.93        39.        41. 1.147E+03   59.18   0.601 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.67    59.82        92.        26.     0.010   110.28   0.854s
Th-234    252.40    63.25        94.        22.     0.008   131.64   0.858s
U-235     372.70    93.35       154.        46.     0.017    81.69   0.888D
Ac-228    372.70    93.35       110.        52.     0.019    67.89   0.854D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    485.76   121.64        98.         6.     0.002   469.95   0.916s
Eu-154    492.03   123.20       112.        -7.    -0.003   412.26   0.917s
Pa-234    521.94   130.69       113.        10.     0.004   308.31   0.926s
U-235     576.03   144.22       127.        14.     0.005   235.62   0.938s
U-235     743.56   186.13       102.        43.     0.016    72.92   0.979s
Ra-226    743.51   186.12        98.        46.     0.017    74.68   0.512s
U-235     821.38   205.59       128.       -12.    -0.005   266.18   0.998s
Pb-212    953.02   238.52        88.       296.     0.110    14.84   1.165 
Pb-214    965.73   241.70        75.        76.     0.028    40.67   0.803 
Tl-208   1109.56   277.67        60.        18.     0.007   115.34   1.066s
Pb-214   1179.26   295.11        48.       139.     0.051    22.63   1.020 
Pb-212   1199.84   300.25        54.         7.     0.003   242.17   1.088s
Ac-228   1352.19   338.36        40.        84.     0.031    34.28   0.882 
Pb-214   1405.83   351.77        51.       183.     0.068    18.71   0.969 
Pa-234   2276.15   569.38        23.         5.     0.002   306.78   1.327s
Tl-208   2331.09   583.12        30.       112.     0.042    24.45   1.189 
Bi-214   2435.85   609.31        37.       156.     0.058    18.69   0.712s
Cs-137   2640.81   660.54        24.         4.     0.002   335.79   1.404s
Eu-154   2900.72   725.50        44.        -6.    -0.002   315.64   1.454s
Bi-212   2908.49   727.44        36.        18.     0.007   104.31   1.457s
Eu-152   3113.93   778.79        29.        -2.    -0.001   637.97   1.498s
Bi-212   3143.51   786.18        27.         1.     0.000  1110.72   1.503s
Tl-208   3441.95   860.76        26.         8.     0.003   203.04   1.561s
Eu-154   3488.44   872.37        18.         2.     0.001   617.43   1.570s
Pa-234   3534.94   883.99        22.         1.     0.000  1364.17   1.578s
Ac-228   3643.24   911.05        19.        79.     0.029    32.05   0.838s
Pa-234   3780.98   945.47        30.         2.     0.001   718.68   1.624s
Ac-228   3876.90   969.43         5.        64.     0.024    28.75   1.899 
Eu-154   3986.37   996.78        22.         3.     0.001   492.68   1.660s
Eu-152   4447.94  1112.07        23.        -3.    -0.001   479.43   1.740s
Bi-214   4481.05  1120.35         8.        42.     0.015    36.04   0.718s
Co-60    4691.71  1172.96        23.        -3.    -0.001   503.11   1.781s
Eu-154   5103.21  1275.72        19.        -2.    -0.001   514.41   1.846s
Co-60    5327.73  1331.78        17.        -2.    -0.001   794.63   1.881s
Eu-152   5633.38  1408.09        10.         4.     0.001   254.48   1.926s
K-40     5844.11  1460.70        27.       470.     0.174     9.34   1.436s
Bi-212   6484.54  1620.55         5.         4.     0.002   173.69   2.043s
Bi-214   7059.79  1764.09        13.        16.     0.006    60.53   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8391E-01                                      5.12E+12             
911.20 4.997E-01  (  6.474E-02 1.60E+01 2.62E+01 G  
968.96 6.939E-01  (  5.907E-02 1.44E+01 1.59E+01 G  
338.32 6.241E-01  (  1.092E-01 1.71E+01 1.14E+01 G  

Energy duplication    
93.35 9.304E-01 +   4.425E-01 3.39E+01 4.10E+00 XA 

Am-241   I   1.4223E-01                                      1.58E+05             
59.54 1.422E-01 ?(  1.209E-01 5.51E+01 3.59E+01 G  

Bi-212   N   4.5694E-01                                      5.12E+12             
727.33 3.876E-01  (  2.974E-01 5.22E+01 6.65E+00 G  
785.37 1.794E-01 -   1.621E+00 5.55E+02 1.11E+00 G  

1620.74 7.623E-01 ?(  9.153E-01 8.68E+01 1.51E+00 G  

Bi-214   N   4.5777E-01                                      5.84E+05             
609.31 4.318E-01  (P 3.934E-02 9.35E+00 4.55E+01 G  

1120.29 5.369E-01  (P 8.728E-02 1.80E+01 1.49E+01 G  
1764.49 2.949E-01 - P 1.538E-01 3.03E+01 1.53E+01 G  

Co-60    T  -3.3611E-03                                      1.93E+03             
1332.49-3.361E-03 ?(  2.154E-02 3.97E+02 1.00E+02 G  
1173.23-5.595E-03 +   2.252E-02 2.52E+02 9.98E+01 G  

Cs-137   I   6.8209E-03                                      1.10E+04             
661.66 6.821E-03 ?(  1.808E-02 1.68E+02 8.50E+01 G  

Eu-152   I   1.7574E-02                                      4.94E+03             
344.28 3.022E-03 %(  5.059E-02 1.02E+03 2.66E+01 G  
121.78 1.304E-02 ?(  4.972E-02 2.35E+02 2.84E+01 G  
778.90-2.789E-02 +   1.436E-01 3.19E+02 1.30E+01 G  
964.08 3.683E-04 &   1.774E-01 2.92E+04 1.45E+01 G  

1112.08-4.149E-02 +   1.589E-01 2.40E+02 1.34E+01 G  
1408.01 4.231E-02 ?(  8.125E-02 1.27E+02 2.09E+01 G  

Eu-154   I   3.5858E-02                                      3.14E+03             
873.18 2.634E-02 &(  1.304E-01 3.09E+02 1.22E+01 G  
123.07-1.114E-02 +   3.723E-02 2.06E+02 4.04E+01 G  

1274.43-1.516E-02 +   6.226E-02 2.57E+02 3.49E+01 G  
723.30-4.347E-02 &   1.093E-01 1.58E+02 2.00E+01 G  

1004.72 1.019E-04 &   1.184E-01 7.05E+04 1.79E+01 G  
996.25 4.689E-02 ?(  1.846E-01 2.46E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0496E+01                                      4.57E+11             
1460.82 1.050E+01  (P 2.719E-01 4.67E+00 1.06E+01 G  

Pa-234   N   3.3311E-02                                      1.63E+12             
131.30 3.272E-02 ?(  8.132E-02 1.54E+02 1.82E+01 G  
569.50 6.044E-02  (  1.456E-01 1.53E+02 9.30E+00 G  
946.00 2.757E-02 ?(  1.603E-01 3.59E+02 1.35E+01 G  
880.52-5.473E-03 %   1.878E-01 2.09E+03 1.05E+01 G  
883.24 1.641E-02 &(  1.823E-01 6.82E+02 9.70E+00 G  

Pb-212   N   4.6462E-01                                      5.12E+12             
238.63 4.646E-01  (P 3.432E-02 7.42E+00 4.36E+01 G  
300.09 1.677E-01 & P 4.205E-01 1.21E+02 3.18E+00 G  

Pb-214   N   4.4586E-01                                      5.84E+05             
351.93 4.459E-01  (P 4.066E-02 9.36E+00 3.56E+01 G  
295.22 5.843E-01 + P 6.808E-02 1.13E+01 1.84E+01 G  
242.00 7.221E-01 + P 1.913E-01 2.03E+01 7.27E+00 G  

Ra-226   N   8.0120E-01                                      5.84E+05             
186.21 8.012E-01 @(  3.975E-01 3.73E+01 3.56E+00 G  

Th-234   N   9.3006E-01                                      1.63E+12             
63.30 9.301E-01  (  9.543E-01 6.58E+01 3.75E+00 G  
92.59 7.594E-03 &   5.308E-01 4.25E+03 4.34E+00 G  

Tl-208   N   1.6489E-01                                      5.12E+12             
583.19 1.615E-01  (P 1.829E-02 1.22E+01 8.50E+01 G  
277.37 2.085E-01 ?(P 2.039E-01 5.77E+01 6.60E+00 G  
860.53 9.830E-02 -   1.536E-01 1.02E+02 1.24E+01 G  

U-235    N   5.0970E-02                                      2.57E+11             
143.77 7.482E-02 &(  1.414E-01 1.18E+02 1.09E+01 G  
205.32-1.560E-01 &   3.341E-01 1.33E+02 5.02E+00 G  
163.36-1.588E-02 %   3.217E-01 1.23E+03 5.08E+00 G  
185.72 4.639E-02 *(  2.532E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 5.923E-01     3.717E-01 4.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.82        92.        26.     0.010   110.28   1.422E-01   
Th-234      63.25        94.        22.     0.008   131.64   9.301E-01   
U-235       93.35       154.        46.     0.017    81.69   5.923E-01   
Eu-152     121.64        98.         6.     0.002   469.95   1.304E-02   
Eu-154     123.20       112.        -7.    -0.003   412.26  -1.114E-02   
Pa-234     130.69       113.        10.     0.004   308.31   3.272E-02   
U-235      144.22       127.        14.     0.005   235.62   7.482E-02   
U-235      186.13       102.        43.     0.016    72.92   4.639E-02   
U-235      205.59       128.       -12.    -0.005   266.18  -1.560E-01   
Pa-234     569.38        23.         5.     0.002   306.78   6.044E-02   
Cs-137     660.54        24.         4.     0.002   335.79   6.821E-03   
Eu-154     725.50        44.        -6.    -0.002   315.64  -4.347E-02   
Bi-212     727.44        36.        18.     0.007   104.31   3.876E-01   
Eu-152     778.79        29.        -2.    -0.001   637.97  -2.789E-02   
Bi-212     786.18        27.         1.     0.000  1110.72   1.794E-01   
Eu-154     872.37        18.         2.     0.001   617.43   2.634E-02   
Pa-234     883.99        22.         1.     0.000  1364.17   1.641E-02   
Pa-234     945.47        30.         2.     0.001   718.68   2.757E-02   
Eu-154     996.78        22.         3.     0.001   492.68   4.689E-02   
Eu-152    1112.07        23.        -3.    -0.001   479.43  -4.149E-02   
Co-60     1172.96        23.        -3.    -0.001   503.11  -5.595E-03   
Eu-154    1275.72        19.        -2.    -0.001   514.41  -1.516E-02   
Co-60     1331.78        17.        -2.    -0.001   794.63  -3.361E-03   
Eu-152    1408.09        10.         4.     0.001   254.48   4.231E-02   
Bi-212    1620.55         5.         4.     0.002   173.69   7.623E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8391E-01    5.8391E-01   1.0712E-01    1.1517E-01  6.474E-02
Am-241 #     1.4221E-01    1.4223E-01   1.5685E-01    1.5719E-01  1.209E-01
Bi-212 #     4.5694E-01    4.5694E-01   4.6289E-01    4.6348E-01  2.974E-01
Bi-214       4.5775E-01    4.5777E-01   9.2111E-02    9.4433E-02  3.934E-02
Co-60  #A   -3.3321E-03   -3.3611E-03   2.6708E-02    2.6709E-02  2.154E-02
Cs-137 #A    6.8105E-03    6.8209E-03   2.2904E-02    2.2906E-02  1.808E-02
Eu-152 #A    1.7515E-02    1.7574E-02   4.4723E-02    4.4735E-02  5.059E-02
Eu-154 #A    3.5668E-02    3.5858E-02   1.4162E-01    1.4164E-01  1.304E-01
K-40         1.0496E+01    1.0496E+01   1.0219E+00    1.1500E+00  2.719E-01
Pa-234 #A    3.3311E-02    3.3311E-02   1.0219E-01    1.0253E-01  8.132E-02
Pb-212       4.6462E-01    4.6462E-01   7.0594E-02    8.0374E-02  3.432E-02
Pb-214       4.4584E-01    4.4586E-01   8.6856E-02    9.0331E-02  4.066E-02
Ra-226 #     8.0117E-01    8.0120E-01   5.9831E-01    6.0077E-01  3.975E-01
Th-234 #A    9.3006E-01    9.3006E-01   1.2244E+00    1.2275E+00  9.543E-01
Tl-208       1.6489E-01    1.6489E-01   4.2021E-02    4.3348E-02  1.829E-02
U-235  #A    5.0970E-02    5.0970E-02   3.7166E-02    3.7310E-02  1.414E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.341E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.3413883E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-14                Received:        06/04/13                      
Lab ID:          245981-012                    Prepared:        06/06/13 09:34                
Matrix:          Soil                          Analyzed:        06/28/13 12:45                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   340.77 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:32                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.01106 U        0.1539         0.1261            0.9     
Bismuth-212                          0.8210           0.3627         0.1664                    
Bismuth-214                          0.4238           0.08107        0.03405                   
Cesium-137                           0.009685 U       0.02319        0.01799           0.07    
Cobalt-60                            0.007123 U       0.01315        0.02749           0.03    
Europium-152                         0.02397 U        0.03496        0.05299           0.1     
Europium-154                         0.007230 U       0.02333        0.1678            0.2     
Lead-212                             0.4739           0.07790        0.03882                   
Lead-214                             0.5269           0.09032        0.03843                   
Potassium-40                        10.29             1.007          0.2515                    
Protactinium-234                     0.02333 U        0.07630        0.08384                   
Radium-226 (By Bismuth-214)          0.4238           0.08107        0.03405           0.2     
Thallium-208                         0.1512           0.03763        0.01724                   
Thorium-232 (By Actinium-228)        0.5372           0.1316         0.07255           0.9     
Thorium-234                          0.7213 U         0.6288         0.9627                    
Uranium-235                          0.1674           0.1580         0.1138            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245981-012                   Client ID : 12-PE-E0824-14        

Seqnum : 1533258230006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130628_006                                Batch         : 199315                       Time      : 28-JUN-2013 12:45     

Cal    : 28-JUN-2013 08:02:15,05-MAR-2013 18:53:13     Caldate       : 28-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 340.77 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.01106           0.1261       0.9      .1539            .1539            -0.019      u        

Bismuth-212                         0.8210            0.1664                .36267           .3651            -0.017      u        

Bismuth-214                         0.4238            0.03405               .081065          .083273          -0.033      u        

Cesium-137                          0.009685          0.01799      0.07     .023193          .023197          -0.0057     u        

Cobalt-60                           0.007123          0.02749      0.03     .013146          .01315           0.00095     u        

Europium-152                        0.02397           0.05299      0.1      .03496           .034979          0.0075      u        

Europium-154                        0.007230          0.1678       0.2      .023325          .023328          0           u        

Lead-212                            0.4739            0.03882               .077897          .08511           0.0032      u        

Lead-214                            0.5269            0.03843               .090321          .093622          -0.0077     u        

Potassium-40                        10.29             0.2515                1.0069           1.1316           -0.24       u        

Protactinium-234                    0.02333           0.08384               .076301          .076522          0.011       u        

Radium-226 (By Bismuth-214)         0.4238            0.03405      0.2      .081065          .083273          -0.033      u        

Thallium-208                        0.1512            0.01724               .037625          .038848          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5372            0.07255      0.9      .13162           .13724           0.015       u        

Thorium-234                         0.7213            0.9627                .62878           .63246           0.42        u        

Uranium-235                         0.1674            0.1138       0.18     .158             .15833           0.016       u        

u=use  

Page 1 of 1                                                                                                             1533258230006
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-14          
Sample Description: 245981-012, 199315 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130628_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:32            Live Time: 2700   sec

Acquisition Time: 6/28/2013 12:45:51        Real Time: 2705   sec
Analysis Time: 6/28/2013 13:31           Dead Time: 0.19   %

Analysis Quantity: 3.408E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.372E-01      1.316E-01      1.372E-01      7.255E-02
Am-241    #AB    1.106E-02      1.539E-01      1.539E-01      1.261E-01
Bi-212           8.210E-01      3.627E-01      3.651E-01      1.664E-01
Bi-214           4.238E-01      8.106E-02      8.327E-02      3.405E-02
Co-60     #AB    7.123E-03      1.315E-02      1.315E-02      2.749E-02
Cs-137    #AB    9.685E-03      2.319E-02      2.320E-02      1.799E-02
Eu-152    #AB    2.397E-02      3.496E-02      3.498E-02      5.299E-02
Eu-154    #AB    7.230E-03      2.333E-02      2.333E-02      1.678E-01
K-40             1.029E+01      1.007E+00      1.132E+00      2.515E-01
Pa-234    #AB    2.333E-02      7.630E-02      7.652E-02      8.384E-02
Pb-212           4.739E-01      7.790E-02      8.511E-02      3.882E-02
Pb-214           5.269E-01      9.032E-02      9.362E-02      3.843E-02
Ra-226           9.539E-01      5.287E-01      5.315E-01      3.638E-01
Th-234    #AB    7.213E-01      6.288E-01      6.325E-01      9.627E-01
Tl-208           1.512E-01      3.762E-02      3.885E-02      1.724E-02
U-235     #      1.674E-01      1.580E-01      1.583E-01      1.138E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.515E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:31:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_006.An1               

Sample description                                             
245981-012, 199315                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 12:45:51
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4077E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4077E+02) = 

7.9312E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:31:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_006.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:32:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1144

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.43        2. 695.72   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
62.84       19.  73.77   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.337E-01 Th234 
77.03      114.  18.91   0.63  2.925E-02
92.64       27.  45.54   0.84  3.937E-02    92.59   4.343  4.731E-01 Th234 

93.35   4.100  4.962E-01 Ac228 
93.35   5.760    PBC<MDA U235  
92.59   4.343  4.731E-01 Th234 
93.35   5.760    PBC<MDA U235  

92.66       30.  53.34   0.84  3.937E-02    92.59   4.343  5.136E-01 Th234 
93.35   4.100  4.852E-01 Ac228 
93.35   5.760  3.835E-01 U235  

92.92       37.  43.47   0.49  3.915E-02
121.41       12. 136.05   0.87  4.840E-02   121.78  28.410    PBC<MDA Eu152 
123.63        8. 210.89   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
142.72       26.  52.93   0.89  5.033E-02   143.77  10.940  1.403E-01 U235  

143.77  10.940  1.403E-01 U235  
162.60       13. 112.41   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.458E-01 U235  
186.06       51.  34.00   0.93  4.855E-02   185.72  57.000  5.458E-02 U235  

186.21   3.555  8.759E-01 Ra226 
185.72  57.000  5.458E-02 U235  

186.11       56.  27.71   0.53  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.539E-01 Ra226 

205.23       20.  67.97   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.480E-01 U235  

238.68      301.   8.22   1.03  4.347E-02   238.63  43.600  4.671E-01 Pb212 

182 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:31:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_006.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.90       46.  36.61   0.41  4.315E-02   242.00   7.268  4.280E-01 Pb214 
277.15       10.  90.99   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.23       99.  14.65   1.10  3.829E-02   295.22  18.414  4.106E-01 Pb214 
300.50       23.  54.77   1.05  3.789E-02   300.09   3.180  5.682E-01 Pb212 
338.08       77.  18.48   0.92  3.502E-02   338.32  11.400  5.591E-01 Ac228 
351.91      224.   8.32   1.35  3.408E-02   351.93  35.600  5.269E-01 Pb214 
571.35        4. 196.19   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.22      109.  11.91   0.83  2.394E-02   583.19  85.000  1.511E-01 Tl208 
609.33      162.   9.00   1.22  2.322E-02   609.31  45.490  4.238E-01 Bi214 
660.40        6. 119.74   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.02       39.  22.09   0.37  2.051E-02   727.33   6.650  8.398E-01 Bi212 
785.62        5. 144.46   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
860.35        6. 106.44   1.55  1.823E-02   860.53  12.400    PBC<MDA Tl208 
879.72        2. 390.94   1.56  1.793E-02   880.52  10.500    PBC<MDA Pa234 
911.21       88.  14.61   0.90  1.750E-02   911.20  26.200  5.277E-01 Ac228 
949.61        3. 163.50   1.62  1.704E-02   946.00  13.500    PBC<MDA Pa234 
968.88       30.  30.82   1.64  1.675E-02   968.96  15.900  3.349E-01 Ac228 

1007.81        1. 443.55   1.66  1.632E-02  1004.72  17.860    PBC<MDA Eu154 
1111.68        3. 202.75   1.75  1.516E-02  1112.08  13.410    PBC<MDA Eu152 
1120.41       52.  18.19   1.11  1.507E-02  1120.29  14.910  6.862E-01 Bi214 
1172.98        7.  92.28   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1273.29        2. 273.27   1.87  1.368E-02  1274.43  34.900    PBC<MDA Eu154 
1408.25        6.  82.52   1.96  1.266E-02  1408.01  20.850    PBC<MDA Eu152 
1460.87      471.   4.72   1.79  1.229E-02  1460.82  10.550  1.029E+01 K40   
1764.75       13.  33.39   2.19  1.048E-02  1764.49  15.310  2.409E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.33    77.03       152.       114. 3.895E+03   37.81   0.633  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:31:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_006.An1               

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.99    59.43        90.         2.     0.001  1391.45   0.804s
Th-234    251.61    62.84        88.        19.     0.007   147.53   0.808 
Th-234    370.99    92.71       122.        36.     0.013    92.91   0.838s
Ac-228    373.57    93.35        82.        27.     0.010    91.08   0.839D
U-235     373.57    93.35       110.        30.     0.011   106.68   0.839D
Eu-152    485.74   121.41       122.        12.     0.004   272.10   0.868 
Eu-154    494.60   123.63       133.         8.     0.003   421.78   0.869s
U-235     570.91   142.72        84.        26.     0.010   105.86   0.890s
U-235     650.38   162.60        94.        13.     0.005   224.81   0.910s
U-235     744.13   186.06       127.        51.     0.019    68.00   0.933s
Ra-226    744.35   186.11        84.        56.     0.021    55.42   0.535s
U-235     820.78   205.23        81.        20.     0.007   135.94   0.952s
Pb-212    954.48   238.68       116.       301.     0.112    16.44   1.029 
Pb-214    967.35   241.90        99.        46.     0.017    73.22   0.413s
Tl-208   1108.30   277.15        62.        10.     0.004   181.98   1.023s
Pb-214   1180.58   295.23        52.        99.     0.037    29.31   1.104s
Pb-212   1201.64   300.50        70.        23.     0.009   109.54   1.045s
Ac-228   1351.87   338.08        45.        76.     0.028    36.96   0.922 
Eu-152   1373.52   343.49        50.        -8.    -0.003   273.42   1.088s
Pb-214   1407.18   351.91        46.       218.     0.081    16.64   1.346s
Pa-234   2284.60   571.35        23.         4.     0.001   392.38   1.297s
Tl-208   2332.08   583.22        26.       105.     0.039    23.83   0.829s
Bi-214   2436.48   609.33        28.       152.     0.056    17.99   1.222 
Cs-137   2640.75   660.40        24.         6.     0.002   239.47   1.379s
Bi-212   2907.16   727.02        11.        39.     0.014    44.17   0.370s
Bi-212   3141.54   785.62        26.         5.     0.002   288.93   1.485 
Tl-208   3440.48   860.35        20.         6.     0.002   212.88   1.548s
Eu-154   3491.53   873.11        29.        -2.    -0.001   633.84   1.558s
Pa-234   3517.95   879.72        18.         2.     0.001   781.89   1.564s
Pa-234   3533.40   883.58        25.        -5.    -0.002   309.13   1.567s
Ac-228   3643.93   911.21        24.        82.     0.031    29.23   0.901s
Pa-234   3797.54   949.61        14.         3.     0.001   327.01   1.618s
Ac-228   3874.63   968.88        33.        30.     0.011    61.63   1.636s
Eu-154   3981.96   995.71        23.        -1.     0.000  1409.61   1.658s
Eu-154   4030.40  1007.81        10.         1.     0.000   887.11   1.664s
Eu-152   4445.99  1111.68        22.         3.     0.001   405.50   1.747s
Bi-214   4480.90  1120.41        14.        52.     0.019    36.37   1.109s
Co-60    4691.28  1172.98        17.         7.     0.003   184.56   1.793s
Eu-154   5092.66  1273.29        19.         2.     0.001   546.54   1.867s
Eu-152   5632.79  1408.25        10.         6.     0.002   165.03   1.960s
K-40     5843.41  1460.87        23.       454.     0.168     9.43   1.788 
Bi-212   6491.39  1622.74         9.        -3.    -0.001   320.80   2.099s
Bi-214   7059.95  1764.75         8.        13.     0.005    66.79   2.187s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 13:31:03
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_006.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3721E-01                                      5.12E+12             
911.20 5.277E-01  (P 7.255E-02 1.46E+01 2.62E+01 G  
968.96 3.349E-01 - P 1.487E-01 3.08E+01 1.59E+01 G  
338.32 5.591E-01  (P 1.151E-01 1.85E+01 1.14E+01 G  

Energy duplication    
93.35 4.962E-01   P 3.850E-01 4.55E+01 4.10E+00 XA 

Am-241   I   1.1060E-02                                      1.58E+05             
59.54 1.106E-02 &(  1.261E-01 6.96E+02 3.59E+01 G  

Bi-212   N   8.2100E-01                                      5.12E+12             
727.33 8.398E-01  (  1.664E-01 2.21E+01 6.65E+00 G  
785.37 7.082E-01  (  1.606E+00 1.44E+02 1.11E+00 G  

1620.74-4.801E-01 -   1.177E+00 1.60E+02 1.51E+00 G  

Bi-214   N   4.2381E-01                                      5.84E+05             
609.31 4.238E-01  (P 3.405E-02 9.00E+00 4.55E+01 G  

1120.29 6.862E-01 + P 1.160E-01 1.82E+01 1.49E+01 G  
1764.49 2.409E-01 - P 1.242E-01 3.34E+01 1.53E+01 G  

Co-60    T   7.1230E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.749E-02 1.00E+03 1.00E+02 G  
1173.23 1.426E-02 ?(  1.977E-02 9.23E+01 9.98E+01 G  

Cs-137   I   9.6852E-03                                      1.10E+04             
661.66 9.685E-03 &(  1.799E-02 1.20E+02 8.50E+01 G  

Eu-152   I   2.3966E-02                                      4.94E+03             
344.28-2.440E-02 ?(  5.299E-02 1.37E+02 2.66E+01 G  
121.78 2.523E-02 ?(  5.523E-02 1.36E+02 2.84E+01 G  
778.90-2.499E-03 %   1.288E-01 3.14E+03 1.30E+01 G  
964.08-2.214E-03 &   1.754E-01 4.81E+03 1.45E+01 G  

1112.08 4.906E-02 ?(  1.579E-01 2.03E+02 1.34E+01 G  
1408.01 6.779E-02 ?(  8.024E-02 8.25E+01 2.09E+01 G  

Eu-154   I   7.2300E-03                                      3.14E+03             
873.18-3.282E-02 ?(  1.678E-01 3.17E+02 1.22E+01 G  
123.07 1.182E-02 ?(  4.047E-02 2.11E+02 4.04E+01 G  

1274.43 1.426E-02 &(  6.229E-02 2.73E+02 3.49E+01 G  
723.30-1.073E-03 %   1.027E-01 5.82E+03 2.00E+01 G  

1004.72 1.041E-02 ?(  7.420E-02 4.44E+02 1.79E+01 G  
996.25-1.677E-02 +   1.927E-01 7.05E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0293E+01                                      4.57E+11             
1460.82 1.029E+01  (P 2.515E-01 4.72E+00 1.06E+01 G  

Pa-234   N   2.3333E-02                                      1.63E+12             
131.30-4.822E-03 %(  8.384E-02 1.06E+03 1.82E+01 G  
569.50 4.634E-02 ?(  1.442E-01 1.96E+02 9.30E+00 G  
946.00 4.448E-02 ?(  1.132E-01 1.64E+02 1.35E+01 G  
880.52 2.457E-02 &(  1.549E-01 3.91E+02 1.05E+01 G  
883.24-8.058E-02 +   1.960E-01 1.55E+02 9.70E+00 G  

Pb-212   N   4.7393E-01                                      5.12E+12             
238.63 4.671E-01  (  3.882E-02 8.22E+00 4.36E+01 G  
300.09 5.682E-01 &(  4.747E-01 5.48E+01 3.18E+00 G  

Pb-214   N   5.2694E-01                                      5.84E+05             
351.93 5.269E-01  (P 3.843E-02 8.32E+00 3.56E+01 G  
295.22 4.106E-01 - P 7.029E-02 1.47E+01 1.84E+01 G  
242.00 4.280E-01 - P 2.175E-01 3.66E+01 7.27E+00 G  

Ra-226   N   9.5391E-01                                      5.84E+05             
186.21 9.539E-01  (  3.638E-01 2.77E+01 3.56E+00 G  

Th-234   N   7.2127E-01                                      1.63E+12             
63.30 8.337E-01 ?(  9.627E-01 7.38E+01 3.75E+00 G  
92.59 6.242E-01  (  4.460E-01 4.65E+01 4.34E+00 G  

Tl-208   N   1.5115E-01                                      5.12E+12             
583.19 1.511E-01  (P 1.724E-02 1.19E+01 8.50E+01 G  
277.37 1.152E-01 - P 2.044E-01 9.10E+01 6.60E+00 G  
860.53 8.286E-02 -   1.349E-01 1.06E+02 1.24E+01 G  

U-235    N   1.6735E-01                                      2.57E+11             
143.77 1.403E-01 &(  1.138E-01 5.29E+01 1.09E+01 G  
205.32 2.480E-01 ?(  2.622E-01 6.80E+01 5.02E+00 G  
163.36 1.458E-01 &(  2.614E-01 1.12E+02 5.08E+00 G  
185.72 5.458E-02 -   2.789E-02 3.40E+01 5.70E+01 G  

Energy duplication    
93.35 3.835E-01 &   3.163E-01 5.33E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.43        90.         2.     0.001  1391.45   1.106E-02   
Th-234      62.84        88.        19.     0.007   147.53   8.337E-01   
Th-234      92.71       122.        36.     0.013    92.91   6.242E-01   
U-235       93.35       110.        30.     0.011   106.68   3.835E-01   
Eu-152     121.41       122.        12.     0.004   272.10   2.523E-02   
Eu-154     123.63       133.         8.     0.003   421.78   1.182E-02   
U-235      142.72        84.        26.     0.010   105.86   1.403E-01   
U-235      162.60        94.        13.     0.005   224.81   1.458E-01   
U-235      186.06       127.        51.     0.019    68.00   5.458E-02   
U-235      205.23        81.        20.     0.007   135.94   2.480E-01   
Eu-152     343.49        50.        -8.    -0.003   273.42  -2.440E-02   
Pa-234     571.35        23.         4.     0.001   392.38   4.634E-02   
Eu-154     873.11        29.        -2.    -0.001   633.84  -3.282E-02   
Pa-234     879.72        18.         2.     0.001   781.89   2.457E-02   
Pa-234     883.58        25.        -5.    -0.002   309.13  -8.058E-02   
Pa-234     949.61        14.         3.     0.001   327.01   4.448E-02   
Eu-154     995.71        23.        -1.     0.000  1409.61  -1.677E-02   
Eu-154    1007.81        10.         1.     0.000   887.11   1.041E-02   
Eu-152    1111.68        22.         3.     0.001   405.50   4.906E-02   
Co-60     1172.98        17.         7.     0.003   184.56   1.426E-02   
Eu-154    1273.29        19.         2.     0.001   546.54   1.426E-02   
Eu-152    1408.25        10.         6.     0.002   165.03   6.779E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3721E-01    5.3721E-01   1.3162E-01    1.3724E-01  7.255E-02
Am-241 #A    1.1059E-02    1.1060E-02   1.5390E-01    1.5390E-01  1.261E-01
Bi-212       8.2100E-01    8.2100E-01   3.6267E-01    3.6510E-01  1.664E-01
Bi-214       4.2380E-01    4.2381E-01   8.1065E-02    8.3273E-02  3.405E-02
Co-60  #A    7.0615E-03    7.1230E-03   1.3146E-02    1.3150E-02  2.749E-02
Cs-137 #A    9.6704E-03    9.6852E-03   2.3193E-02    2.3197E-02  1.799E-02
Eu-152 #A    2.3885E-02    2.3966E-02   3.4960E-02    3.4979E-02  5.299E-02
Eu-154 #A    7.1917E-03    7.2300E-03   2.3325E-02    2.3328E-02  1.678E-01
K-40         1.0293E+01    1.0293E+01   1.0069E+00    1.1316E+00  2.515E-01
Pa-234 #A    2.3333E-02    2.3333E-02   7.6301E-02    7.6522E-02  8.384E-02
Pb-212       4.7393E-01    4.7393E-01   7.7897E-02    8.5110E-02  3.882E-02
Pb-214       5.2692E-01    5.2694E-01   9.0321E-02    9.3622E-02  3.843E-02
Ra-226       9.5388E-01    9.5391E-01   5.2866E-01    5.3146E-01  3.638E-01
Th-234 #A    7.2127E-01    7.2127E-01   6.2878E-01    6.3246E-01  9.627E-01
Tl-208       1.5115E-01    1.5115E-01   3.7625E-02    3.8848E-02  1.724E-02
U-235  #     1.6735E-01    1.6735E-01   1.5800E-01    1.5833E-01  1.138E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.5 keV)     1.418E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.5 keV) 1.4180504E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-15                Received:        06/04/13                      
Lab ID:          245981-013                    Prepared:        06/06/13 09:38                
Matrix:          Soil                          Analyzed:        06/28/13 12:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:22                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05721 U        0.1990         0.1612            0.9     
Bismuth-212                          0.7858           0.4911         0.2641                    
Bismuth-214                          0.4542           0.08558        0.03538                   
Cesium-137                           0 U              0.01962        0.02400           0.07    
Cobalt-60                            0 U b            0.01385        0.03366           0.03    
Europium-152                         0.01850 U        0.04899        0.04877           0.1     
Europium-154                         0.006047 U       0.02024        0.1596            0.2     
Lead-212                             0.5768           0.07749        0.03627                   
Lead-214                             0.5533           0.09922        0.04563                   
Potassium-40                        11.89             1.093          0.2887                    
Protactinium-234                     0.02728 U        0.1201         0.09769                   
Radium-226 (By Bismuth-214)          0.4542           0.08558        0.03538           0.2     
Thallium-208                         0.1612           0.03806        0.01961                   
Thorium-232 (By Actinium-228)        0.6452           0.1198         0.06429           0.9     
Thorium-234                          0.9347 U         1.616          1.287                     
Uranium-235                          0.04128 U        0.03602        0.1503            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245981-013                   Client ID : 12-PE-E0824-15        

Seqnum : 1523258212006                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130628_006                                Batch         : 199315                       Time      : 28-JUN-2013 12:43     

Cal    : 28-JUN-2013 07:43:17,29-APR-2013 08:26:15     Caldate       : 28-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351.89 g                     Live Time : 2700 sec              

Dead Time : 0.22 %                

2 sigma          2 sigma                              

Proj     Uncert pCi/g     Uncert pCi/g                           

Analyte                    Result          MDA       MDA        Counting          Total          Blank       Flags    

Americium-241                      -0.05721         0.1612      0.9      .19904           .19908           -0.019      u           

Bismuth-212                        0.7858           0.2641               .49108           .49273           -0.017      u           

Bismuth-214                        0.4542           0.03538              .085582          .087983          -0.033      u           

Cesium-137                         0                0.02400     0.07     .019616          .019616          -0.0057     u           

Cobalt-60                          0                0.03366     0.03     .013848          .013848          0.00095     MDA+ u b*

Europium-152                       0.01850          0.04877     0.1      .048988          .048996          0.0075      u           

Europium-154                       0.006047         0.1596      0.2      .020242          .020244          0           u           

Lead-212                           0.5768           0.03627              .07749           .088012          0.0032      u           

Lead-214                           0.5533           0.04563              .099216          .10253           -0.0077     u           

Potassium-40                       11.89            0.2887               1.0928           1.245            -0.24       u           

Protactinium-234                   0.02728          0.09769              .1201            .1203            0.011       u           

Radium-226 (By Bismuth-214)        0.4542           0.03538     0.2      .085582          .087983          -0.033      u           

Thallium-208                       0.1612           0.01961              .038058          .039431          -0.0060     u           

Thorium-232 (By Actinium-228)      0.6452           0.06429     0.9      .11975           .12852           0.015       u           

Thorium-234                        0.9347           1.287                1.6158           1.6182           0.42        u           

Uranium-235                        0.04128          0.1503      0.18     .036018          .036105          0.016       u           

MDA+=MDA above requested MDA  b=noncompliant  u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-15          
Sample Description: 245981-013, 199315 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130628_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:22            Live Time: 2700   sec

Acquisition Time: 6/28/2013 12:43:56        Real Time: 2706   sec
Analysis Time: 6/28/2013 13:29           Dead Time: 0.22   %

Analysis Quantity: 3.519E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.452E-01      1.198E-01      1.285E-01      6.429E-02
Am-241    #AB   -5.721E-02      1.990E-01      1.991E-01      1.612E-01
Bi-212           7.858E-01      4.911E-01      4.927E-01      2.641E-01
Bi-214           4.542E-01      8.558E-02      8.798E-02      3.538E-02
Co-60     #AB    0.000E+00      1.385E-02      1.385E-02      3.366E-02
Cs-137    #AB    0.000E+00      1.962E-02      1.962E-02      2.400E-02
Eu-152    #AB    1.850E-02      4.899E-02      4.900E-02      4.877E-02
Eu-154    #AB    6.047E-03      2.024E-02      2.024E-02      1.596E-01
K-40             1.189E+01      1.093E+00      1.245E+00      2.887E-01
Pa-234    #AB    2.728E-02      1.201E-01      1.203E-01      9.769E-02
Pb-212           5.768E-01      7.749E-02      8.801E-02      3.627E-02
Pb-214           5.533E-01      9.922E-02      1.025E-01      4.563E-02
Ra-226    #      7.870E-01      5.743E-01      5.761E-01      4.326E-01
Th-234    #AB    9.347E-01      1.616E+00      1.618E+00      1.287E+00
Tl-208           1.612E-01      3.806E-02      3.943E-02      1.961E-02
U-235     #AB    4.128E-02      3.602E-02      3.611E-02      1.503E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.688E+01

Analyst: Chanthachone Alexander
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Sample description                                             
245981-013, 199315                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 12:43:56
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5189E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5189E+02) = 

7.6805E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:22:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1399

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.43       21.  86.43   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
77.05      103.  17.50   0.79  2.755E-02
91.00        3. 601.36   0.87  3.682E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.505E-02 U235  
93.09       34.  46.29   0.32  3.718E-02    93.35   4.100  6.425E-01 Ac228 
93.27       27.  65.92   0.87  3.718E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100    PBC<MDA Ac228 
123.33        2. 895.68   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
131.58        8. 220.10   0.91  4.722E-02   131.30  18.200    PBC<MDA Pa234 
162.64       10. 168.05   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.118E-01 U235  
185.99       40.  43.62   0.98  4.662E-02   185.72  57.000  4.289E-02 U235  

186.21   3.555  6.882E-01 Ra226 
185.72  57.000  4.289E-02 U235  

186.01       46.  36.49   0.98  4.658E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.870E-01 Ra226 

238.64      372.   6.72   1.01  4.202E-02   238.63  43.600  5.768E-01 Pb212 
241.73       61.  27.89   1.77  4.172E-02   242.00   7.268  5.761E-01 Pb214 
277.44       27.  47.44   1.14  3.864E-02   277.37   6.600  2.973E-01 Tl208 
295.33      134.  13.26   1.46  3.720E-02   295.22  18.414  5.468E-01 Pb214 
300.38       34.  37.43   0.54  3.683E-02   300.09   3.180  8.136E-01 Pb212 
338.32       98.  18.41   0.38  3.412E-02   338.32  11.400  7.034E-01 Ac228 
352.01      235.   8.76   0.99  3.324E-02   351.93  35.600  5.520E-01 Pb214 
583.12      136.  11.34   0.67  2.358E-02   583.19  85.000  1.871E-01 Tl208 
609.14      173.   9.05   1.11  2.288E-02   609.31  45.490  4.542E-01 Bi214 
727.31       37.  31.25   0.44  2.025E-02   727.33   6.650  7.857E-01 Bi212 
785.12        6. 124.83   1.54  1.921E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.95       42.  19.48   0.31  1.803E-02   860.53  12.400  5.320E-01 Tl208 
911.18       92.  11.62   1.62  1.732E-02   911.20  26.200  5.742E-01 Ac228 
969.25       72.  16.31   0.89  1.658E-02   968.96  15.900  7.434E-01 Ac228 

1000.94        1. 602.02   1.68  1.626E-02   996.25  10.500    PBC<MDA Eu154 
1004.74        5. 168.98   1.68  1.616E-02  1004.72  17.860    PBC<MDA Eu154 
1120.46       48.  17.46   1.04  1.494E-02  1120.29  14.910  6.157E-01 Bi214 
1407.96        4. 132.42   1.86  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1461.02      558.   4.43   1.97  1.219E-02  1460.82  10.550  1.189E+01 K40   
1764.16       19.  36.33   1.92  1.039E-02  1764.49  15.310  3.361E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.17    77.05       111.       103. 3.738E+03   35.01   0.789  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.44    59.34       138.       -10.    -0.004   347.92   0.826s
Th-234    253.78    63.43       148.        21.     0.008   172.86   0.831s
Th-234    363.94    91.00       125.         3.     0.001  1202.73   0.867s
U-235     373.33    93.35       150.        27.     0.010   131.84   0.868D
Ac-228    373.33    93.35       118.        34.     0.013    92.59   0.317D
Eu-152    486.31   121.62       150.       -12.    -0.005   290.35   0.902s
Eu-154    493.13   123.33       135.         2.     0.001  1791.37   0.903s
Pa-234    526.13   131.58       160.         8.     0.003   440.20   0.913s
U-235     650.24   162.64       124.        10.     0.004   336.11   0.950s
U-235     743.56   185.99       133.        40.     0.015    87.25   0.976s
Ra-226    743.65   186.01       117.        46.     0.017    72.98   0.977s
Pb-212    954.00   238.64       100.       372.     0.138    13.43   1.005 
Pb-214    966.36   241.73        97.        61.     0.023    55.78   1.770s
Tl-208   1109.08   277.44        53.        27.     0.010    94.89   1.142s
Pb-214   1180.61   295.33        61.       132.     0.049    26.51   1.462s
Pb-212   1200.78   300.38        50.        34.     0.012    74.87   0.541s
Ac-228   1352.52   338.34        61.        92.     0.034    35.99   0.374s
Pb-214   1407.17   352.01        66.       230.     0.085    17.51   0.989 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   2275.70   569.24        44.        -7.    -0.003   275.09   1.364s
Tl-208   2331.61   583.23        35.       114.     0.042    22.75   1.376s
Bi-214   2435.25   609.14        31.       166.     0.062    18.10   1.113 
Eu-154   2886.88   722.07        31.        -4.    -0.001   406.90   1.490s
Bi-212   2907.82   727.31        29.        37.     0.014    62.50   0.440s
Bi-212   3139.04   785.12        24.         6.     0.002   249.66   1.537 
Tl-208   3442.35   860.95         7.        42.     0.015    38.95   0.307s
Eu-154   3491.43   873.22        27.        -5.    -0.002   334.75   1.598s
Pa-234   3534.62   884.02        28.        -1.    -0.001  1047.10   1.605s
Ac-228   3643.27   911.18        19.        92.     0.034    23.24   1.623s
Pa-234   3786.62   947.01        35.        -5.    -0.002   367.86   1.645s
Eu-152   3848.24   962.41        38.        -3.    -0.001   673.18   1.656s
Ac-228   3875.60   969.25        22.        69.     0.026    32.61   0.893s
Eu-154   4002.38  1000.94        16.         1.     0.000  1204.03   1.675s
Eu-154   4017.58  1004.74        28.         5.     0.002   337.95   1.680s
Bi-214   4480.60  1120.46         6.        48.     0.018    34.92   1.038s
Eu-152   5631.24  1407.96        10.         4.     0.001   264.84   1.857s
K-40     5843.62  1461.02        31.       538.     0.199     8.85   1.972 
Bi-214   7057.41  1764.16        14.        19.     0.007    72.66   1.919s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4516E-01                                      5.12E+12             
911.20 5.742E-01 ?(P 6.429E-02 1.16E+01 2.62E+01 G  
968.96 7.434E-01  (P 1.182E-01 1.63E+01 1.59E+01 G  
338.32 6.712E-01  (P 1.334E-01 1.80E+01 1.14E+01 G  

Energy duplication    
93.35 6.425E-01   P 4.714E-01 4.63E+01 4.10E+00 XA 

Am-241   I  -5.7209E-02                                      1.58E+05             
59.54-5.721E-02 ?(  1.612E-01 1.74E+02 3.59E+01 G  

Bi-212   N   7.8579E-01                                      5.12E+12             
727.33 7.857E-01  (  2.641E-01 3.12E+01 6.65E+00 G  
785.37 7.864E-01  (  1.527E+00 1.25E+02 1.11E+00 G  

1620.74 0.000E+00 -   2.879E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.5422E-01                                      5.84E+05             
609.31 4.542E-01  (P 3.538E-02 9.05E+00 4.55E+01 G  

1120.29 6.157E-01 +   7.168E-02 1.75E+01 1.49E+01 G  
1764.49 3.361E-01 -   1.555E-01 3.63E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   1.8497E-02                                      4.94E+03             
344.28 9.640E-04 &(  4.877E-02 3.08E+03 2.66E+01 G  
121.78-2.663E-02 +   6.244E-02 1.45E+02 2.84E+01 G  
778.90-1.388E-03 %   1.235E-01 5.41E+03 1.30E+01 G  
964.08-3.132E-02 +   1.707E-01 3.37E+02 1.45E+01 G  

1112.08-7.650E-03 %   1.932E-01 1.54E+03 1.34E+01 G  
1408.01 4.086E-02 ?(  8.207E-02 1.32E+02 2.09E+01 G  

Eu-154   I   6.0468E-03                                      3.14E+03             
873.18-6.028E-02 ?(  1.596E-01 1.67E+02 1.22E+01 G  
123.07 2.820E-03 &   4.147E-02 8.96E+02 4.04E+01 G  

1274.43 0.000E+00 +   1.034E-01 1.00E+03 3.49E+01 G  
723.30-2.781E-02 +   9.035E-02 2.03E+02 2.00E+01 G  

1004.72 4.542E-02 &(  1.215E-01 1.69E+02 1.79E+01 G  
996.25 1.595E-02 ?(  1.559E-01 6.02E+02 1.05E+01 G  

K-40     N   1.1893E+01                                      4.57E+11             
1460.82 1.189E+01  (P 2.887E-01 4.43E+00 1.06E+01 G  

Pa-234   N   2.7284E-02                                      1.63E+12             
131.30 2.728E-02 ?(  9.769E-02 2.20E+02 1.82E+01 G  
569.50-9.022E-02 +   1.967E-01 1.38E+02 9.30E+00 G  
946.00-5.899E-02 +   1.731E-01 1.84E+02 1.35E+01 G  
880.52 0.000E+00 -   1.744E-01 1.00E+03 1.05E+01 G  
883.24-2.419E-02 +   2.060E-01 5.24E+02 9.70E+00 G  

Pb-212   N   5.7679E-01                                      5.12E+12             
238.63 5.768E-01  (  3.627E-02 6.72E+00 4.36E+01 G  
300.09 8.136E-01 +   3.981E-01 3.74E+01 3.18E+00 G  

Pb-214   N   5.5328E-01                                      5.84E+05             
351.93 5.520E-01  (P 4.563E-02 8.76E+00 3.56E+01 G  
295.22 5.468E-01 @(P 7.573E-02 1.33E+01 1.84E+01 G  
242.00 5.761E-01  (  2.149E-01 2.79E+01 7.27E+00 G  

Ra-226   N   7.8695E-01                                      5.84E+05             
186.21 7.870E-01 ?(  4.326E-01 3.65E+01 3.56E+00 G  

Th-234   N   9.3472E-01                                      1.63E+12             
63.30 9.347E-01  (  1.287E+00 8.64E+01 3.75E+00 G  
92.59 4.695E-02 -   4.628E-01 6.01E+02 4.34E+00 G  

Tl-208   N   1.6124E-01                                      5.12E+12             
583.19 1.612E-01 ?(P 1.961E-02 1.14E+01 8.50E+01 G  
277.37 2.973E-01 + P 1.898E-01 4.74E+01 6.60E+00 G  
860.53 5.320E-01 +   7.957E-02 1.95E+01 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   4.1282E-02                                      2.57E+11             
143.77 1.588E-04 &(  1.503E-01 5.74E+04 1.09E+01 G  
205.32 6.427E-05 %   2.224E-01 2.10E+05 5.02E+00 G  
163.36 1.118E-01 &(  3.038E-01 1.68E+02 5.08E+00 G  
185.72 4.289E-02  (  2.873E-02 4.36E+01 5.70E+01 G  

Energy duplication    
93.35 3.650E-01     3.795E-01 6.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.34       138.       -10.    -0.004   347.92  -5.721E-02   
Th-234      63.43       148.        21.     0.008   172.86   9.347E-01   
Th-234      91.00       125.         3.     0.001  1202.73   4.695E-02   
U-235       93.35       150.        27.     0.010   131.84   3.650E-01   
Eu-152     121.62       150.       -12.    -0.005   290.35  -2.663E-02   
Eu-154     123.33       135.         2.     0.001  1791.37   2.820E-03   
Pa-234     131.58       160.         8.     0.003   440.20   2.728E-02   
U-235      162.64       124.        10.     0.004   336.11   1.118E-01   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235      185.99       133.        40.     0.015    87.25   4.289E-02   
Ra-226     186.01       117.        46.     0.017    72.98   7.870E-01   
Pa-234     569.24        44.        -7.    -0.003   275.09  -9.022E-02   
Eu-154     722.07        31.        -4.    -0.001   406.90  -2.781E-02   
Eu-154     873.22        27.        -5.    -0.002   334.75  -6.028E-02   
Pa-234     884.02        28.        -1.    -0.001  1047.10  -2.419E-02   
Pa-234     947.01        35.        -5.    -0.002   367.86  -5.899E-02   
Eu-152     962.41        38.        -3.    -0.001   673.18  -3.132E-02   
Eu-154    1000.94        16.         1.     0.000  1204.03   1.595E-02   
Eu-154    1004.74        28.         5.     0.002   337.95   4.542E-02   
Eu-152    1407.96        10.         4.     0.001   264.84   4.086E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4516E-01    6.4516E-01   1.1975E-01    1.2852E-01  6.429E-02
Am-241 #A   -5.7203E-02   -5.7209E-02   1.9904E-01    1.9908E-01  1.612E-01
Bi-212       7.8579E-01    7.8579E-01   4.9108E-01    4.9273E-01  2.641E-01
Bi-214       4.5421E-01    4.5422E-01   8.5582E-02    8.7983E-02  3.538E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.3848E-02    1.3848E-02  3.366E-02
Cs-137 #A    0.0000E+00    0.0000E+00   1.9616E-02    1.9616E-02  2.400E-02
Eu-152 #A    1.8435E-02    1.8497E-02   4.8988E-02    4.8996E-02  4.877E-02
Eu-154 #A    6.0147E-03    6.0468E-03   2.0242E-02    2.0244E-02  1.596E-01
K-40         1.1893E+01    1.1893E+01   1.0928E+00    1.2450E+00  2.887E-01
Pa-234 #A    2.7284E-02    2.7284E-02   1.2010E-01    1.2030E-01  9.769E-02
Pb-212       5.7679E-01    5.7679E-01   7.7490E-02    8.8012E-02  3.627E-02
Pb-214       5.5326E-01    5.5328E-01   9.9216E-02    1.0253E-01  4.563E-02
Ra-226 #     7.8693E-01    7.8695E-01   5.7431E-01    5.7607E-01  4.326E-01
Th-234 #A    9.3472E-01    9.3472E-01   1.6158E+00    1.6182E+00  1.287E+00
Tl-208       1.6124E-01    1.6124E-01   3.8058E-02    3.9431E-02  1.961E-02
U-235  #A    4.1282E-02    4.1282E-02   3.6018E-02    3.6105E-02  1.503E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.507E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.5069786E+01  pCi/g         
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The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-16                Received:        06/04/13                      
Lab ID:          245981-014                    Prepared:        06/06/13 09:43                
Matrix:          Soil                          Analyzed:        06/28/13 13:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   351.54 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.006560 U       0.1609         0.1322            0.9    
Bismuth-212                          0.7354           0.3741         0.1666                   
Bismuth-214                          0.3697           0.07929        0.03571                  
Cesium-137                           0 U              0.008580       0.02744           0.07   
Cobalt-60                            0.005458 U       0.01972        0.01524           0.03   
Europium-152                         0.04458 U        0.03837        0.05356           0.1    
Europium-154                         0.03582 U        0.04037        0.1511            0.2    
Lead-212                             0.3909           0.06748        0.03508                  
Lead-214                             0.4276           0.08776        0.04684                  
Potassium-40                        11.79             1.041          0.2492                   
Protactinium-234                     0.01350 U        0.05969        0.09077                  
Radium-226 (By Bismuth-214)          0.3697           0.07929        0.03571           0.2    
Thallium-208                         0.1409           0.03267        0.01194                  
Thorium-232 (By Actinium-228)        0.5955           0.1190         0.05184           0.9    
Thorium-234                          0.4320 U         1.268          1.023                    
Uranium-235                          0.05302 U        0.04300        0.1308            0.18   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE01                                        Lab ID        : 245981-014                   Client ID : 12-PE-E0824-16        

Seqnum : 1503258210004                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 1_20130628_004                                Batch         : 199315                       Time      : 28-JUN-2013 13:18     

Cal    : 28-JUN-2013 07:41:34,19-JUN-2013 18:43:28     Caldate       : 28-JUN-2013, 19-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 351.54 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.006560         0.1322       0.9      .16089           .16089           -0.019      u        

Bismuth-212                         0.7354            0.1666                .37414           .37603           -0.017      u        

Bismuth-214                         0.3697            0.03571               .079294          .081016          -0.033      u        

Cesium-137                          0                 0.02744      0.07     .0085803         .0085803         -0.0057     u        

Cobalt-60                           0.005458          0.01524      0.03     .019721          .019723          0.00095     u        

Europium-152                        0.04458           0.05356      0.1      .038369          .038429          0.0075      u        

Europium-154                        0.03582           0.1511       0.2      .040369          .040412          0           u        

Lead-212                            0.3909            0.03508               .067481          .073167          0.0032      u        

Lead-214                            0.4276            0.04684               .087763          .090012          -0.0077     u        

Potassium-40                        11.79             0.2492                1.0406           1.1969           -0.24       u        

Protactinium-234                    0.01350           0.09077               .059689          .059783          0.011       u        

Radium-226 (By Bismuth-214)         0.3697            0.03571      0.2      .079294          .081016          -0.033      u        

Thallium-208                        0.1409            0.01194               .032667          .033888          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5955            0.05184      0.9      .11897           .12653           0.015       u        

Thorium-234                         0.4320            1.023                 1.2683           1.269            0.42        u        

Uranium-235                         0.05302           0.1308       0.18     .043001          .043122          0.016       u        

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-16          
Sample Description: 245981-014, 199315 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130628_004
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:24            Live Time: 2700   sec

Acquisition Time: 6/28/2013 13:18:03        Real Time: 2703   sec
Analysis Time: 6/28/2013 14:03           Dead Time: 0.11   %

Analysis Quantity: 3.515E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.955E-01      1.190E-01      1.265E-01      5.184E-02
Am-241    #AB   -6.560E-03      1.609E-01      1.609E-01      1.322E-01
Bi-212           7.354E-01      3.741E-01      3.760E-01      1.666E-01
Bi-214           3.697E-01      7.929E-02      8.102E-02      3.571E-02
Co-60     #AB    5.458E-03      1.972E-02      1.972E-02      1.524E-02
Cs-137    #AB    0.000E+00      8.580E-03      8.580E-03      2.744E-02
Eu-152     AB    4.458E-02      3.837E-02      3.843E-02      5.356E-02
Eu-154    #AB    3.582E-02      4.037E-02      4.041E-02      1.511E-01
K-40             1.179E+01      1.041E+00      1.197E+00      2.492E-01
Pa-234    #AB    1.350E-02      5.969E-02      5.978E-02      9.077E-02
Pb-212           3.909E-01      6.748E-02      7.317E-02      3.508E-02
Pb-214           4.276E-01      8.776E-02      9.001E-02      4.684E-02
Ra-226           8.506E-01      4.972E-01      4.996E-01      3.352E-01
Th-234    #AB    4.320E-01      1.268E+00      1.269E+00      1.023E+00
Tl-208           1.409E-01      3.267E-02      3.389E-02      1.194E-02
U-235     #AB    5.302E-02      4.300E-02      4.312E-02      1.308E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.588E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:03:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

Sample description                                             
245981-014, 199315                                              

Spectrum Filename: C:\User\SPC\Det1\1_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 13:18:03
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5154E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5154E+02) = 

7.6882E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:03:12
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1312

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.06       11. 146.80   0.87  1.951E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.320E-01 Th234 
74.64       78.  22.62   0.88  2.905E-02
77.19      145.  12.56   0.88  3.093E-02
89.80       26.  51.59   0.55  3.870E-02
92.90       29.  62.76   0.90  4.044E-02    93.35   5.760  3.601E-01 U235  

93.35   4.100  5.059E-01 Ac228 
92.59   4.343  4.818E-01 Th234 
93.35   5.760  3.601E-01 U235  

92.90       29.  62.76   0.90  4.044E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.059E-01 Ac228 

121.75       11. 129.68   0.92  4.860E-02   121.78  28.410    PBC<MDA Eu152 
122.60       25.  56.35   0.92  4.878E-02   123.07  40.400  3.702E-02 Eu154 
143.96       10. 153.93   0.94  5.008E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.269E-02 U235  
162.94       12. 121.58   0.95  4.958E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.383E-01 U235  
186.01       51.  29.23   0.58  4.793E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.506E-01 Ra226 
185.72  57.000  5.300E-02 U235  

186.09       39.  40.55   0.97  4.797E-02   185.72  57.000  4.090E-02 U235  
186.21   3.555  6.565E-01 Ra226 

204.62        9. 154.14   0.99  4.618E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.051E-01 U235  

238.58      257.   8.63   0.75  4.295E-02   238.63  43.600  3.909E-01 Pb212 
241.77       64.  26.18   0.47  4.262E-02   242.00   7.268  5.862E-01 Pb214 
277.16       23.  52.93   1.04  3.941E-02   277.37   6.600  2.516E-01 Tl208 
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
295.13       97.  17.01   0.91  3.794E-02   295.22  18.414  3.851E-01 Pb214 
300.18       31.  39.64   0.77  3.755E-02   300.09   3.180  7.392E-01 Pb212 
338.26       74.  21.82   1.03  3.477E-02   338.32  11.400  5.351E-01 Ac228 
351.93      196.  10.40   1.07  3.389E-02   351.93  35.600  4.496E-01 Pb214 
571.93        3. 221.06   1.29  2.450E-02   569.50   9.300    PBC<MDA Pa234 
583.32      101.  11.59   1.29  2.410E-02   583.19  85.000  1.409E-01 Tl208 
609.45      144.  10.29   1.23  2.339E-02   609.31  45.490  3.697E-01 Bi214 
727.01       34.  25.44   0.82  2.074E-02   727.33   6.650  7.020E-01 Bi212 
785.52        7.  95.41   1.48  1.968E-02   785.37   1.110    PBC<MDA Bi212 
860.83        5. 140.76   1.55  1.847E-02   860.53  12.400    PBC<MDA Tl208 
873.13        2. 295.18   1.56  1.829E-02   873.18  12.170    PBC<MDA Eu154 
911.42      105.  12.13   0.82  1.775E-02   911.20  26.200  6.417E-01 Ac228 
964.68       18.  43.03   0.99  1.706E-02   964.08  14.500  2.079E-01 Eu152 
969.20       53.  16.58   0.81  1.700E-02   968.96  15.900  5.627E-01 Ac228 

1120.90       22.  39.95   1.80  1.531E-02  1120.29  14.910  2.710E-01 Bi214 
1334.22        3. 180.68   2.01  1.342E-02  1332.49  99.983    PBC<MDA Co60  
1407.72        5. 115.78   2.08  1.285E-02  1408.01  20.850    PBC<MDA Eu152 
1460.93      566.   4.25   1.64  1.247E-02  1460.82  10.550  1.179E+01 K40   
1621.38        2. 183.42   2.30  1.143E-02  1620.74   1.510    PBC<MDA Bi212 
1764.75       13.  45.13   2.45  1.061E-02  1764.49  15.310  2.279E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.40    74.67       139.        65. 2.231E+03   59.45   0.505  -      s 
308.61    77.22       127.       117. 3.776E+03   34.10   0.830  -        
358.88    89.80        80.        27. 6.960E+02  101.57   0.554  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.03    63.06       127.        11.     0.004   293.59   0.872s
Th-234    366.63    91.74       179.       -12.    -0.004   318.68   0.895s
U-235     373.07    93.35       156.        29.     0.011   125.51   0.896D
Ac-228    373.07    93.35       156.        29.     0.011   125.51   0.896D
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    486.59   121.75       104.        11.     0.004   259.37   0.919 
Eu-154    489.95   122.60        90.        25.     0.009   112.70   0.920 
U-235     575.31   143.96       117.        10.     0.004   307.86   0.936s
U-235     651.18   162.94       104.        12.     0.005   243.16   0.952s
U-235     743.70   186.09       107.        39.     0.015    81.10   0.970s
Ra-226    743.37   186.01        74.        51.     0.019    58.46   0.577s
U-235     817.75   204.62        83.         9.     0.003   308.29   0.986s
Pb-212    953.51   238.58        98.       257.     0.095    17.27   0.753s
Pb-214    966.24   241.77        95.        64.     0.024    52.36   0.473s
Tl-208   1107.71   277.16        63.        23.     0.009   105.86   1.044 
Pb-214   1179.52   295.13        64.        94.     0.035    34.03   0.909 
Pb-212   1199.70   300.18        48.        31.     0.011    79.28   0.772s
Ac-228   1351.91   338.26        58.        74.     0.028    43.64   1.033 
Eu-152   1377.36   344.63        54.        -9.    -0.003   233.15   1.100s
Pb-214   1406.54   351.93        73.       190.     0.071    20.79   1.068 
Pa-234   2285.99   571.93        23.         3.     0.001   442.13   1.292s
Tl-208   2331.50   583.32        14.       101.     0.038    23.18   1.290 
Bi-214   2435.97   609.45        33.       138.     0.051    20.58   1.229 
Eu-154   2895.40   724.37        42.        -8.    -0.003   244.03   1.428s
Bi-212   2905.97   727.01        12.        34.     0.013    50.87   0.817s
Eu-152   3115.10   779.32        28.        -4.    -0.002   347.30   1.478s
Bi-212   3139.92   785.52        20.         7.     0.003   190.83   1.484 
Tl-208   3441.00   860.83        27.         5.     0.002   281.52   1.552s
Eu-154   3490.21   873.13        25.         2.     0.001   590.35   1.564s
Pa-234   3516.54   879.72        31.        -5.    -0.002   317.74   1.571s
Ac-228   3643.31   911.42        13.       105.     0.039    24.26   0.821s
Eu-152   3856.28   964.68        14.        18.     0.007    86.07   0.992s
Ac-228   3874.34   969.20        10.        53.     0.020    33.15   0.810s
Eu-154   3981.16   995.92        25.        -4.    -0.001   377.25   1.679s
Eu-154   4013.37  1003.97        24.        -3.    -0.001   436.56   1.687s
Eu-152   4450.00  1113.16        30.        -4.    -0.001   407.73   1.789s
Bi-214   4480.96  1120.90        27.        22.     0.008    79.90   1.797s
Eu-154   5091.28  1273.50        27.        -4.    -0.001   378.27   1.948s
Co-60    5334.13  1334.22         9.         3.     0.001   361.35   2.006s
Eu-152   5628.10  1407.72        14.         5.     0.002   231.57   2.082 
K-40     5840.93  1460.93        24.       545.     0.202     8.50   1.636s
Bi-212   6482.75  1621.38         9.         2.     0.001   366.85   2.301s
Bi-214   7056.35  1764.75        11.        13.     0.005    90.26   2.454s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9551E-01                                      5.12E+12             
911.20 6.417E-01 *(  5.184E-02 1.21E+01 2.62E+01 G  
968.96 5.627E-01  (  7.607E-02 1.66E+01 1.59E+01 G  
338.32 5.351E-01  (  1.269E-01 2.18E+01 1.14E+01 G  

Energy duplication    
93.35 5.059E-01 ?   5.000E-01 6.28E+01 4.10E+00 XA 

Am-241   I  -6.5596E-03                                      1.58E+05             
59.54-6.560E-03 &(  1.322E-01 1.23E+03 3.59E+01 G  

Bi-212   N   7.3541E-01                                      5.12E+12             
727.33 7.020E-01  (  1.666E-01 2.54E+01 6.65E+00 G  
785.37 9.358E-01  (  1.354E+00 9.54E+01 1.11E+00 G  

1620.74 4.109E-01 &   1.165E+00 1.83E+02 1.51E+00 G  

Bi-214   N   3.6971E-01                                      5.84E+05             
609.31 3.697E-01  (P 3.571E-02 1.03E+01 4.55E+01 G  

1120.29 2.710E-01 -   1.505E-01 4.00E+01 1.49E+01 G  
1764.49 2.279E-01 -   1.337E-01 4.51E+01 1.53E+01 G  

Co-60    T   5.4576E-03                                      1.93E+03             
1332.49 5.458E-03 ?(  1.524E-02 1.81E+02 1.00E+02 G  
1173.23 4.130E-04 %   1.606E-02 2.37E+03 9.98E+01 G  

Eu-152   I   4.4581E-02                                      4.94E+03             
344.28-2.906E-02 ?(  5.356E-02 1.17E+02 2.66E+01 G  
121.78 2.360E-02  (  4.908E-02 1.30E+02 2.84E+01 G  
778.90-4.956E-02 +   1.364E-01 1.74E+02 1.30E+01 G  
964.08 2.079E-01  (  1.007E-01 4.30E+01 1.45E+01 G  

1112.08-5.461E-02 +   1.778E-01 2.04E+02 1.34E+01 G  
1408.01 5.348E-02  (  9.413E-02 1.16E+02 2.09E+01 G  

Eu-154   I   3.5819E-02                                      3.14E+03             
873.18 3.182E-02 &(  1.511E-01 2.95E+02 1.22E+01 G  
123.07 3.702E-02 &(  3.218E-02 5.64E+01 4.04E+01 G  

1274.43-2.370E-02 +   7.123E-02 1.89E+02 3.49E+01 G  
723.30-5.391E-02 +   1.036E-01 1.22E+02 2.00E+01 G  

1004.72-3.175E-02 +   1.105E-01 2.18E+02 1.79E+01 G  
996.25-6.317E-02 +   1.890E-01 1.89E+02 1.05E+01 G  

K-40     N   1.1786E+01                                      4.57E+11             
1460.82 1.179E+01  (P 2.492E-01 4.25E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.3500E-02                                      1.63E+12             
131.30 2.033E-04 %(  9.077E-02 2.71E+04 1.82E+01 G  
569.50 3.952E-02 ?(  1.392E-01 2.21E+02 9.30E+00 G  
946.00-3.001E-03 &   1.431E-01 2.90E+03 1.35E+01 G  
880.52-7.665E-02 +   1.927E-01 1.59E+02 1.05E+01 G  
883.24-1.670E-03 %   1.987E-01 7.23E+03 9.70E+00 G  

Pb-212   N   3.9086E-01                                      5.12E+12             
238.63 3.909E-01  (  3.508E-02 8.63E+00 4.36E+01 G  
300.09 7.392E-01 +   3.849E-01 3.96E+01 3.18E+00 G  

Pb-214   N   4.2758E-01                                      5.84E+05             
351.93 4.496E-01  (P 4.684E-02 1.04E+01 3.56E+01 G  
295.22 3.851E-01  (P 7.570E-02 1.70E+01 1.84E+01 G  
242.00 5.862E-01 + P 2.090E-01 2.62E+01 7.27E+00 G  

Ra-226   N   8.5059E-01                                      5.84E+05             
186.21 8.506E-01  (  3.352E-01 2.92E+01 3.56E+00 G  

Th-234   N   4.3200E-01                                      1.63E+12             
63.30 4.320E-01 &(  1.023E+00 1.47E+02 3.75E+00 G  
92.59-1.975E-01 -   5.101E-01 1.59E+02 4.34E+00 G  

Tl-208   N   1.4092E-01                                      5.12E+12             
583.19 1.409E-01  (  1.194E-02 1.16E+01 8.50E+01 G  
277.37 2.516E-01 +   2.017E-01 5.29E+01 6.60E+00 G  
860.53 6.835E-02 -   1.510E-01 1.41E+02 1.24E+01 G  

U-235    N   5.3021E-02                                      2.57E+11             
143.77 5.269E-02 ?(  1.308E-01 1.54E+02 1.09E+01 G  
205.32 1.051E-01 ?(  2.602E-01 1.54E+02 5.02E+00 G  
163.36 1.383E-01 &(  2.692E-01 1.22E+02 5.08E+00 G  
185.72 4.090E-02  (  2.512E-02 4.06E+01 5.70E+01 G  

Energy duplication    
93.35 3.601E-01 ?   3.559E-01 6.28E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.06       127.        11.     0.004   293.59   4.320E-01   
Th-234      91.74       179.       -12.    -0.004   318.68  -1.975E-01   
U-235       93.35       156.        29.     0.011   125.51   3.601E-01   
Eu-154     122.60        90.        25.     0.009   112.70   3.702E-02   
U-235      143.96       117.        10.     0.004   307.86   5.269E-02   
U-235      162.94       104.        12.     0.005   243.16   1.383E-01   
U-235      186.09       107.        39.     0.015    81.10   4.090E-02   
U-235      204.62        83.         9.     0.003   308.29   1.051E-01   
Pa-234     571.93        23.         3.     0.001   442.13   3.952E-02   
Eu-154     724.37        42.        -8.    -0.003   244.03  -5.391E-02   
Eu-154     873.13        25.         2.     0.001   590.35   3.182E-02   
Pa-234     879.72        31.        -5.    -0.002   317.74  -7.665E-02   
Eu-154     995.92        25.        -4.    -0.001   377.25  -6.317E-02   
Eu-154    1003.97        24.        -3.    -0.001   436.56  -3.175E-02   
Eu-154    1273.50        27.        -4.    -0.001   378.27  -2.370E-02   
Co-60     1334.22         9.         3.     0.001   361.35   5.458E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9551E-01    5.9551E-01   1.1897E-01    1.2653E-01  5.184E-02
Am-241 #A   -6.5589E-03   -6.5596E-03   1.6089E-01    1.6089E-01  1.322E-01
Bi-212       7.3541E-01    7.3541E-01   3.7414E-01    3.7603E-01  1.666E-01
Bi-214       3.6970E-01    3.6971E-01   7.9294E-02    8.1016E-02  3.571E-02
Co-60  #A    5.4104E-03    5.4576E-03   1.9721E-02    1.9723E-02  1.524E-02
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_004.An1               

Cs-137 #A    0.0000E+00    0.0000E+00   8.5803E-03    8.5803E-03  2.744E-02
Eu-152  A    4.4430E-02    4.4581E-02   3.8369E-02    3.8429E-02  5.356E-02
Eu-154 #A    3.5629E-02    3.5819E-02   4.0369E-02    4.0412E-02  1.511E-01
K-40         1.1786E+01    1.1786E+01   1.0406E+00    1.1969E+00  2.492E-01
Pa-234 #A    1.3500E-02    1.3500E-02   5.9689E-02    5.9783E-02  9.077E-02
Pb-212       3.9086E-01    3.9086E-01   6.7481E-02    7.3167E-02  3.508E-02
Pb-214       4.2757E-01    4.2758E-01   8.7763E-02    9.0012E-02  4.684E-02
Ra-226       8.5056E-01    8.5059E-01   4.9722E-01    4.9959E-01  3.352E-01
Th-234 #A    4.3200E-01    4.3200E-01   1.2683E+00    1.2690E+00  1.023E+00
Tl-208       1.4092E-01    1.4092E-01   3.2667E-02    3.3888E-02  1.194E-02
U-235  #A    5.3021E-02    5.3021E-02   4.3001E-02    4.3122E-02  1.308E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.6 keV)     1.530E+01  pCi/g         
Total Decayed Activity (   25.0 to  2036.6 keV) 1.5296623E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-17                Received:        06/04/13                      
Lab ID:          245981-015                    Prepared:        06/06/13 09:46                
Matrix:          Soil                          Analyzed:        06/28/13 13:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.19 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:27                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.01220 U        0.1705         0.1398            0.9     
Bismuth-212                          0.3740           0.3673         0.2127                    
Bismuth-214                          0.3549           0.08108        0.04186                   
Cesium-137                           0.01537 U        0.02372        0.01769           0.07    
Cobalt-60                            0.004108 U       0.01495        0.01870           0.03    
Europium-152                         0.008766 U       0.06021        0.04968           0.1     
Europium-154                         0.01245 U        0.02466        0.1612            0.2     
Lead-212                             0.4164           0.06729        0.03218                   
Lead-214                             0.3869           0.08356        0.03760                   
Potassium-40                        10.06             0.9952         0.2267                    
Protactinium-234                    -0.01081 U        0.03419        0.08543                   
Radium-226 (By Bismuth-214)          0.3549           0.08108        0.04186           0.2     
Thallium-208                         0.1618           0.04104        0.01681                   
Thorium-232 (By Actinium-228)        0.4042           0.1222         0.06995           0.9     
Thorium-234                          0.4934 U         0.4108         1.238                     
Uranium-235                          0.06618 U        0.05004        0.1285            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE04                                        Lab ID        : 245981-015                   Client ID : 12-PE-E0824-17        

Seqnum : 1533258230007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 4_20130628_007                                Batch         : 199315                       Time      : 28-JUN-2013 13:36     

Cal    : 28-JUN-2013 08:02:15,05-MAR-2013 18:53:13     Caldate       : 28-JUN-2013, 05-MAR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.19 g                     Live Time : 2700 sec              

Dead Time : 0.19 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.01220           0.1398       0.9      .17053           .17053           -0.019      u        

Bismuth-212                         0.3740            0.2127                .36731           .36781           -0.017      u        

Bismuth-214                         0.3549            0.04186               .081084          .082639          -0.033      u        

Cesium-137                          0.01537           0.01769      0.07     .023722          .023732          -0.0057     u        

Cobalt-60                           0.004108          0.01870      0.03     .014946          .014947          0.00095     u        

Europium-152                        0.008766          0.04968      0.1      .060211          .060212          0.0075      u        

Europium-154                        0.01245           0.1612       0.2      .024664          .024672          0           u        

Lead-212                            0.4164            0.03218               .06729           .073726          0.0032      u        

Lead-214                            0.3869            0.03760               .083563          .085499          -0.0077     u        

Potassium-40                        10.06             0.2267                .99519           1.1159           -0.24       u        

Protactinium-234                    -0.01081          0.08543               .034194          .0343            0.011       u        

Radium-226 (By Bismuth-214)         0.3549            0.04186      0.2      .081084          .082639          -0.033      u        

Thallium-208                        0.1618            0.01681               .041038          .042324          -0.0060     u        

Thorium-232 (By Actinium-228)       0.4042            0.06995      0.9      .12221           .12566           0.015       u        

Thorium-234                         0.4934            1.238                 .41081           .41345           0.42        u        

Uranium-235                         0.06618           0.1285       0.18     .050035          .050196          0.016       u        

u=use  

Page 1 of 1                                                                                                             1533258230007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-17          
Sample Description: 245981-015, 199315 

------------------------------------------------------------------------------
Detector: HPGE04 51-TP32733A      Spectrum ID: 4_20130628_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:27            Live Time: 2700   sec

Acquisition Time: 6/28/2013 13:36:50        Real Time: 2705   sec
Analysis Time: 6/28/2013 14:22           Dead Time: 0.19   %

Analysis Quantity: 3.262E+02 g                  

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Efficiency Cal Date: 3/5/2013 18:53                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           4.042E-01      1.222E-01      1.257E-01      6.995E-02
Am-241    #AB    1.220E-02      1.705E-01      1.705E-01      1.398E-01
Bi-212           3.740E-01      3.673E-01      3.678E-01      2.127E-01
Bi-214           3.549E-01      8.108E-02      8.264E-02      4.186E-02
Co-60     #AB    4.108E-03      1.495E-02      1.495E-02      1.870E-02
Cs-137    #AB    1.537E-02      2.372E-02      2.373E-02      1.769E-02
Eu-152    #AB    8.766E-03      6.021E-02      6.021E-02      4.968E-02
Eu-154    #AB    1.245E-02      2.466E-02      2.467E-02      1.612E-01
K-40             1.006E+01      9.952E-01      1.116E+00      2.267E-01
Pa-234    #AB   -1.081E-02      3.419E-02      3.430E-02      8.543E-02
Pb-212           4.164E-01      6.729E-02      7.373E-02      3.218E-02
Pb-214           3.869E-01      8.356E-02      8.550E-02      3.760E-02
Ra-226           9.076E-01      5.657E-01      5.680E-01      3.800E-01
Th-234    #AB    4.934E-01      4.108E-01      4.134E-01      1.238E+00
Tl-208           1.618E-01      4.104E-02      4.232E-02      1.681E-02
U-235     #AB    6.618E-02      5.004E-02      5.020E-02      1.285E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.368E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:22:02
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

Sample description                                             
245981-015, 199315                                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628_007.An1

Acquisition information
Start time:                 6/28/2013 13:36:50
Live time:               2700
Real time:               2705
Dead time:                  0.19 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2619E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.2619E+02) = 

8.2857E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:27:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       4_2013-06-15_0446.PBC

6/15/2013 04:46:33

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   14 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0906

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.27        2. 699.11   0.80  1.430E-02    59.54  35.920    PBC<MDA Am241 
63.15        5. 329.61   0.81  1.777E-02    63.30   3.750    PBC<MDA Th234 
74.57       65.  24.94   0.82  2.741E-02
77.12       95.  18.07   0.82  2.935E-02
93.19       40.  41.63   0.84  3.899E-02    92.59   4.343  7.207E-01 Th234 

93.35   4.100  7.001E-01 Ac228 
93.35   5.760  5.381E-01 U235  
93.35   5.760  5.381E-01 U235  

93.31       40.  40.56   0.84  3.937E-02    92.59   4.343  7.318E-01 Th234 
93.35   4.100  7.117E-01 Ac228 
93.35   5.760  5.464E-01 U235  

93.31       60.  27.29   1.25  3.937E-02    92.59   4.343  1.089E+00 Th234 
93.35   4.100  1.142E+00 Ac228 
93.35   5.760  8.128E-01 U235  

123.12       16.  99.03   0.87  4.861E-02   123.07  40.400    PBC<MDA Eu154 
144.02       18.  79.64   0.89  5.033E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.024E-01 U235  
162.12        5. 263.16   0.91  5.004E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  6.003E-02 U235  
186.02       44.  37.81   0.93  4.855E-02   185.72  57.000  4.897E-02 U235  

186.21   3.555  7.859E-01 Ra226 
185.72  57.000  4.897E-02 U235  

186.12       51.  31.16   0.71  4.851E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.076E-01 Ra226 

205.67       14.  90.39   0.95  4.677E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.887E-01 U235  

238.74      257.   8.08   0.98  4.347E-02   238.63  43.600  4.164E-01 Pb212 
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
241.81       47.  29.50   0.93  4.315E-02   242.00   7.268  4.570E-01 Pb214 
277.05        1. 376.77   1.02  3.983E-02   277.37   6.600    PBC<MDA Tl208 
295.28      118.  14.50   1.09  3.829E-02   295.22  18.414  4.955E-01 Pb214 
338.21       53.  22.65   0.39  3.500E-02   338.32  11.400  4.079E-01 Ac228 
351.91      154.  10.34   0.45  3.408E-02   351.93  35.600  3.726E-01 Pb214 
568.93        2. 335.19   1.30  2.435E-02   569.50   9.300    PBC<MDA Pa234 
583.29      109.  12.14   1.07  2.394E-02   583.19  85.000  1.570E-01 Tl208 
609.40      140.  11.03   0.81  2.322E-02   609.31  45.490  3.791E-01 Bi214 
661.28        9.  77.18   1.38  2.192E-02   661.66  84.990    PBC<MDA Cs137 
727.44       14.  49.11   1.44  2.051E-02   727.33   6.650  3.137E-01 Bi212 
778.70        2. 343.42   1.48  1.955E-02   778.90  12.970    PBC<MDA Eu152 
785.82        5. 131.75   1.49  1.944E-02   785.37   1.110    PBC<MDA Bi212 
861.10       14.  58.91   1.55  1.823E-02   860.53  12.400  1.948E-01 Tl208 
911.29       67.  15.39   0.83  1.750E-02   911.20  26.200  4.476E-01 Ac228 
968.97       29.  33.49   1.64  1.675E-02   968.96  15.900  3.302E-01 Ac228 
996.26        2. 273.89   1.66  1.642E-02   996.25  10.500    PBC<MDA Eu154 

1120.58       50.  15.49   0.37  1.507E-02  1120.29  14.910  6.814E-01 Bi214 
1172.85        4. 181.93   1.79  1.456E-02  1173.23  99.850    PBC<MDA Co60  
1460.85      425.   4.76   2.17  1.229E-02  1460.82  10.550  1.006E+01 K40   
1764.43       20.  25.24   2.19  1.048E-02  1764.49  15.310  3.778E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.71    74.62        92.        73. 2.648E+03   44.98   0.646  -        
308.88    77.16       119.        97. 3.305E+03   40.33   0.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.36    59.27       101.         2.     0.001  1398.21   0.804s
Th-234    252.87    63.15       133.         5.     0.002   659.23   0.808s
Th-234    372.91    93.19       117.        40.     0.015    83.27   0.838s
Ac-228    373.57    93.35        96.        60.     0.022    54.57   1.251D
U-235     373.57    93.35       114.        40.     0.015    81.12   0.839D
Eu-152    486.82   121.68       141.        -3.    -0.001   976.76   0.868s
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.55   123.12       119.        16.     0.006   198.05   0.869s
Pa-234    529.54   132.37       116.       -10.    -0.004   316.30   0.878s
U-235     576.11   144.02        98.        18.     0.007   159.28   0.890s
U-235     648.46   162.12        83.         5.     0.002   526.33   0.910s
U-235     743.98   186.02       117.        44.     0.016    75.61   0.933 
Ra-226    744.39   186.12        84.        51.     0.019    62.33   0.711 
U-235     822.52   205.67        78.        14.     0.005   180.78   0.952s
Pb-212    954.73   238.74        73.       257.     0.095    16.16   0.979 
Pb-214    967.01   241.81        69.        47.     0.017    59.00   0.934 
Pb-214   1180.77   295.28        61.       114.     0.042    28.99   1.090 
Ac-228   1352.41   338.21        42.        53.     0.020    45.30   0.388s
Pb-214   1407.19   351.91        41.       147.     0.055    20.68   0.455s
Pa-234   2274.94   568.93        33.         2.     0.001   670.39   1.297s
Tl-208   2332.35   583.29        23.       104.     0.039    24.27   1.069 
Bi-214   2436.77   609.40        38.       119.     0.044    21.15   1.333s
Cs-137   2644.23   661.28        21.         9.     0.003   154.36   1.379s
Eu-154   2892.39   723.32        20.        -2.    -0.001   550.38   1.433s
Bi-212   2908.84   727.44        16.        14.     0.005    98.22   1.436s
Eu-152   3113.89   778.70        18.         2.     0.001   686.84   1.480s
Bi-212   3142.35   785.82        21.         5.     0.002   263.50   1.485 
Tl-208   3443.48   861.10        29.        14.     0.005   117.83   1.548 
Eu-154   3484.75   871.42        24.        -4.    -0.002   352.82   1.559s
Pa-234   3518.61   879.88        29.        -2.    -0.001   719.90   1.564s
Pa-234   3527.37   882.07        25.        -1.     0.000  1613.88   1.567s
Ac-228   3644.25   911.29        20.        67.     0.025    30.78   0.828s
Pa-234   3784.42   946.33        24.        -3.    -0.001   500.43   1.618s
Ac-228   3874.99   968.97        37.        29.     0.011    66.97   1.636s
Eu-154   3984.18   996.26        22.         2.     0.001   547.78   1.658s
Eu-154   4011.76  1003.15        28.        -6.    -0.002   281.52   1.664s
Eu-152   4447.90  1112.16        20.        -2.    -0.001   608.12   1.747s
Bi-214   4481.57  1120.58         5.        50.     0.018    30.98   0.368s
Co-60    4690.74  1172.85        24.         4.     0.001   363.85   1.793s
Eu-154   5098.42  1274.73        26.        -2.    -0.001   971.58   1.867s
Eu-152   5626.23  1406.61        11.        -2.    -0.001   576.75   1.960s
K-40     5843.32  1460.85        17.       425.     0.157     9.51   2.165 
Bi-212   6474.53  1618.53        11.        -4.    -0.001   278.86   2.099s
Bi-214   7058.68  1764.43         7.        20.     0.007    50.48   2.187s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.0423E-01                                      5.12E+12             
911.20 4.476E-01 @(P 6.995E-02 1.54E+01 2.62E+01 G  
968.96 3.302E-01 ?(P 1.635E-01 3.35E+01 1.59E+01 G  
338.32 4.079E-01  (P 1.161E-01 2.27E+01 1.14E+01 G  

Energy duplication    
93.35 1.142E+00 + P 4.339E-01 2.73E+01 4.10E+00 XA 

Am-241   I   1.2196E-02                                      1.58E+05             
59.54 1.220E-02 &(  1.398E-01 6.99E+02 3.59E+01 G  

Bi-212   N   3.7395E-01                                      5.12E+12             
727.33 3.137E-01 ?(  2.127E-01 4.91E+01 6.65E+00 G  
785.37 7.352E-01  (  1.504E+00 1.32E+02 1.11E+00 G  

1620.74-6.660E-01 -   1.419E+00 1.39E+02 1.51E+00 G  

Bi-214   N   3.5489E-01                                      5.84E+05             
609.31 3.472E-01 ?(P 4.186E-02 1.06E+01 4.55E+01 G  

1120.29 6.814E-01 + P 7.185E-02 1.55E+01 1.49E+01 G  
1764.49 3.778E-01 ?(P 1.202E-01 2.52E+01 1.53E+01 G  

Co-60    T   4.1078E-03                                      1.93E+03             
1332.49-2.014E-04 %(  1.870E-02 5.65E+03 1.00E+02 G  
1173.23 8.423E-03 &(  2.426E-02 1.82E+02 9.98E+01 G  

Cs-137   I   1.5368E-02                                      1.10E+04             
661.66 1.537E-02 ?(  1.769E-02 7.72E+01 8.50E+01 G  

Eu-152   I   8.7663E-03                                      4.94E+03             
344.28 2.309E-03 %(  4.968E-02 1.31E+03 2.66E+01 G  
121.78-7.739E-03 +   6.189E-02 4.88E+02 2.84E+01 G  
778.90 2.200E-02 ?(  1.216E-01 3.43E+02 1.30E+01 G  
964.08 6.738E-03 %   1.169E-01 1.06E+03 1.45E+01 G  

1112.08-3.241E-02 +   1.582E-01 3.04E+02 1.34E+01 G  
1408.01-1.930E-02 +   8.832E-02 2.88E+02 2.09E+01 G  

Eu-154   I   1.2453E-02                                      3.14E+03             
873.18-5.777E-02 &(  1.612E-01 1.76E+02 1.22E+01 G  
123.07 2.526E-02  (  3.988E-02 9.90E+01 4.04E+01 G  

1274.43-9.811E-03 +   7.742E-02 4.86E+02 3.49E+01 G  
723.30-1.788E-02 &   7.878E-02 2.75E+02 2.00E+01 G  

1004.72-5.860E-02 +   1.296E-01 1.41E+02 1.79E+01 G  
996.25 4.457E-02 &(  1.957E-01 2.74E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0061E+01                                      4.57E+11             
1460.82 1.006E+01  (P 2.267E-01 4.76E+00 1.06E+01 G  

Pa-234   N  -1.0811E-02                                      1.63E+12             
131.30-3.347E-02 ?(  8.543E-02 1.58E+02 1.82E+01 G  
569.50 3.354E-02 ?(  1.819E-01 3.35E+02 9.30E+00 G  
946.00-3.765E-02 +   1.508E-01 2.50E+02 1.35E+01 G  
880.52-3.503E-02 +   2.040E-01 3.60E+02 1.05E+01 G  
883.24-1.554E-02 +   2.047E-01 8.07E+02 9.70E+00 G  

Pb-212   N   4.1638E-01                                      5.12E+12             
238.63 4.164E-01  (  3.218E-02 8.08E+00 4.36E+01 G  
300.09 0.000E+00 -   5.555E-01 1.00E+03 3.18E+00 G  

Pb-214   N   3.8694E-01                                      5.84E+05             
351.93 3.726E-01  (P 3.760E-02 1.03E+01 3.56E+01 G  
295.22 4.955E-01 + P 7.929E-02 1.45E+01 1.84E+01 G  
242.00 4.570E-01  (P 1.898E-01 2.95E+01 7.27E+00 G  

Ra-226   N   9.0757E-01                                      5.84E+05             
186.21 9.076E-01  (  3.800E-01 3.12E+01 3.56E+00 G  

Th-234   N   4.9335E-01                                      1.63E+12             
63.30 2.301E-01 ?(  1.238E+00 3.30E+02 3.75E+00 G  
92.59 7.207E-01 &(  4.571E-01 4.16E+01 4.34E+00 G  

Tl-208   N   1.6181E-01                                      5.12E+12             
583.19 1.570E-01  (P 1.681E-02 1.21E+01 8.50E+01 G  
277.37 7.033E-03 & P 2.109E-01 3.77E+02 6.60E+00 G  
860.53 1.948E-01 &(  1.690E-01 5.89E+01 1.24E+01 G  

U-235    N   6.6175E-02                                      2.57E+11             
143.77 1.024E-01 &(  1.285E-01 7.96E+01 1.09E+01 G  
205.32 1.887E-01 &(  2.688E-01 9.04E+01 5.02E+00 G  
163.36 6.003E-02 &(  2.565E-01 2.63E+02 5.08E+00 G  
185.72 4.897E-02  (  2.798E-02 3.78E+01 5.70E+01 G  

Energy duplication    
93.35 5.464E-01     3.365E-01 4.06E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628_007.An1               

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.27       101.         2.     0.001  1398.21   1.220E-02   
Th-234      63.15       133.         5.     0.002   659.23   2.301E-01   
Th-234      93.19       117.        40.     0.015    83.27   7.207E-01   
U-235       93.35       114.        40.     0.015    81.12   5.464E-01   
Eu-152     121.68       141.        -3.    -0.001   976.76  -7.739E-03   
Eu-154     123.12       119.        16.     0.006   198.05   2.526E-02   
Pa-234     132.37       116.       -10.    -0.004   316.30  -3.347E-02   
U-235      144.02        98.        18.     0.007   159.28   1.024E-01   
U-235      162.12        83.         5.     0.002   526.33   6.003E-02   
U-235      186.02       117.        44.     0.016    75.61   4.897E-02   
U-235      205.67        78.        14.     0.005   180.78   1.887E-01   
Pa-234     568.93        33.         2.     0.001   670.39   3.354E-02   
Cs-137     661.28        21.         9.     0.003   154.36   1.537E-02   
Eu-154     723.32        20.        -2.    -0.001   550.38  -1.788E-02   
Eu-152     778.70        18.         2.     0.001   686.84   2.200E-02   
Eu-154     871.42        24.        -4.    -0.002   352.82  -5.777E-02   
Pa-234     879.88        29.        -2.    -0.001   719.90  -3.503E-02   
Pa-234     882.07        25.        -1.     0.000  1613.88  -1.554E-02   
Pa-234     946.33        24.        -3.    -0.001   500.43  -3.765E-02   
Eu-154     996.26        22.         2.     0.001   547.78   4.457E-02   
Eu-154    1003.15        28.        -6.    -0.002   281.52  -5.860E-02   
Eu-152    1112.16        20.        -2.    -0.001   608.12  -3.241E-02   
Co-60     1172.85        24.         4.     0.001   363.85   8.423E-03   
Eu-154    1274.73        26.        -2.    -0.001   971.58  -9.811E-03   
Eu-152    1406.61        11.        -2.    -0.001   576.75  -1.930E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.0423E-01    4.0423E-01   1.2221E-01    1.2566E-01  6.995E-02
Am-241 #A    1.2195E-02    1.2196E-02   1.7053E-01    1.7053E-01  1.398E-01
Bi-212       3.7395E-01    3.7395E-01   3.6731E-01    3.6781E-01  2.127E-01
Bi-214       3.5488E-01    3.5489E-01   8.1084E-02    8.2639E-02  4.186E-02
Co-60  #A    4.0722E-03    4.1078E-03   1.4946E-02    1.4947E-02  1.870E-02
Cs-137 #A    1.5345E-02    1.5368E-02   2.3722E-02    2.3732E-02  1.769E-02
Eu-152 #A    8.7367E-03    8.7663E-03   6.0211E-02    6.0212E-02  4.968E-02
Eu-154 #A    1.2387E-02    1.2453E-02   2.4664E-02    2.4672E-02  1.612E-01
K-40         1.0061E+01    1.0061E+01   9.9519E-01    1.1159E+00  2.267E-01
Pa-234 #A   -1.0811E-02   -1.0811E-02   3.4194E-02    3.4300E-02  8.543E-02
Pb-212       4.1638E-01    4.1638E-01   6.7290E-02    7.3726E-02  3.218E-02
Pb-214       3.8693E-01    3.8694E-01   8.3563E-02    8.5499E-02  3.760E-02
Ra-226       9.0754E-01    9.0757E-01   5.6566E-01    5.6803E-01  3.800E-01
Th-234 #A    4.9335E-01    4.9335E-01   4.1081E-01    4.1345E-01  1.238E+00
Tl-208       1.6181E-01    1.6181E-01   4.1038E-02    4.2324E-02  1.681E-02
U-235  #A    6.6175E-02    6.6175E-02   5.0035E-02    5.0196E-02  1.285E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     1.307E+01  pCi/g         
Total Decayed Activity (   24.9 to  2035.5 keV) 1.3067271E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-18                Received:        06/04/13                      
Lab ID:          245981-016                    Prepared:        06/06/13 09:48                
Matrix:          Soil                          Analyzed:        06/28/13 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.05128 U        0.1849         0.1496            0.9     
Bismuth-212                          0.002085 U       0.3505         0.2885                    
Bismuth-214                          0.4444           0.09026        0.03856                   
Cesium-137                           0.001309 U       0.01949        0.01588           0.07    
Cobalt-60                            0.003437 U       0.02741        0.02212           0.03    
Europium-152                         0.03145 U        0.04459        0.05335           0.1     
Europium-154                         0.01776 U        0.02820        0.1520            0.2     
Lead-212                             0.4647           0.06771        0.03129                   
Lead-214                             0.5031           0.08655        0.03495                   
Potassium-40                        13.57             1.157          0.2856                    
Protactinium-234                     0.03499 U        0.07112        0.1086                    
Radium-226 (By Bismuth-214)          0.4444           0.09026        0.03856           0.2     
Thallium-208                         0.1561           0.03919        0.01804                   
Thorium-232 (By Actinium-228)        0.5061           0.1367         0.06676           0.9     
Thorium-234                          0.3831 U         1.563          1.269                     
Uranium-235                          0.02468 U        0.1688         0.1372            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      15.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE03                                        Lab ID        : 245981-016                   Client ID : 12-PE-E0824-18        

Seqnum : 1523258212007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 3_20130628_007                                Batch         : 199315                       Time      : 28-JUN-2013 13:35     

Cal    : 28-JUN-2013 07:43:17,29-APR-2013 08:26:15     Caldate       : 28-JUN-2013, 29-APR-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.09 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.05128          0.1496       0.9      .18491           .18495           -0.019      u        

Bismuth-212                         0.002085          0.2885                .35048           .35048           -0.017      u        

Bismuth-214                         0.4444            0.03856               .090258          .092442          -0.033      u        

Cesium-137                          0.001309          0.01588      0.07     .019491          .019491          -0.0057     u        

Cobalt-60                           0.003437          0.02212      0.03     .02741           .027411          0.00095     u        

Europium-152                        0.03145           0.05335      0.1      .044594          .04462           0.0075      u        

Europium-154                        0.01776           0.1520       0.2      .028195          .02821           0           u        

Lead-212                            0.4647            0.03129               .067713          .075599          0.0032      u        

Lead-214                            0.5031            0.03495               .086551          .089691          -0.0077     u        

Potassium-40                        13.57             0.2856                1.1573           1.3427           -0.24       u        

Protactinium-234                    0.03499           0.1086                .07112           .07165           0.011       u        

Radium-226 (By Bismuth-214)         0.4444            0.03856      0.2      .090258          .092442          -0.033      u        

Thallium-208                        0.1561            0.01804               .039187          .040441          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5061            0.06676      0.9      .13668           .1415            0.015       u        

Thorium-234                         0.3831            1.269                 1.5632           1.5636           0.42        u        

Uranium-235                         0.02468           0.1372       0.18     .16879           .1688            0.016       u        

u=use  

Page 1 of 1                                                                                                             1523258212007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-18          
Sample Description: 245981-016, 199315 

------------------------------------------------------------------------------
Detector: HPGE03 51-TP42227A      Spectrum ID: 3_20130628_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:29            Live Time: 2700   sec

Acquisition Time: 6/28/2013 13:35:47        Real Time: 2705   sec
Analysis Time: 6/28/2013 14:20           Dead Time: 0.18   %

Analysis Quantity: 3.471E+02 g                  

Efficiency: HPGE03 S22147 3_20130428002_EffCal RA226
Efficiency Cal Date: 4/29/2013 08:26                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.061E-01      1.367E-01      1.415E-01      6.676E-02
Am-241    #AB   -5.128E-02      1.849E-01      1.849E-01      1.496E-01
Bi-212    #AB    2.085E-03      3.505E-01      3.505E-01      2.885E-01
Bi-214    #      4.444E-01      9.026E-02      9.244E-02      3.856E-02
Co-60     #AB    3.437E-03      2.741E-02      2.741E-02      2.212E-02
Cs-137    #AB    1.309E-03      1.949E-02      1.949E-02      1.588E-02
Eu-152    #AB    3.145E-02      4.459E-02      4.462E-02      5.335E-02
Eu-154    #AB    1.776E-02      2.819E-02      2.821E-02      1.520E-01
K-40             1.357E+01      1.157E+00      1.343E+00      2.856E-01
Pa-234    #AB    3.499E-02      7.112E-02      7.165E-02      1.086E-01
Pb-212           4.647E-01      6.771E-02      7.560E-02      3.129E-02
Pb-214           5.031E-01      8.655E-02      8.969E-02      3.495E-02
Ra-226    #      8.320E-01      5.994E-01      6.013E-01      4.522E-01
Th-234    #AB    3.831E-01      1.563E+00      1.564E+00      1.269E+00
Tl-208           1.561E-01      3.919E-02      4.044E-02      1.804E-02
U-235     #AB    2.468E-02      1.688E-01      1.688E-01      1.372E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.698E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628_007.An1               

Sample description                                             
245981-016, 199315                                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628_007.An1

Acquisition information
Start time:                 6/28/2013 13:35:47
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4709E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.4709E+02) = 

7.7867E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       3_2013-06-15_0444.PBC

6/15/2013 04:44:43

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1058

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.77        8. 204.05   0.83  1.671E-02    63.30   3.750    PBC<MDA Th234 
74.66       81.  20.99   0.84  2.586E-02
77.00      127.  14.46   0.85  2.754E-02
93.13       46.  33.21   0.82  3.718E-02    93.35   4.100  8.784E-01 Ac228 

93.35   5.760  6.253E-01 U235  
93.35   5.760  6.253E-01 U235  

93.18       36.  50.22   0.87  3.718E-02    93.35   4.100  6.311E-01 Ac228 
93.35   5.760  4.811E-01 U235  

121.64       24.  70.89   0.90  4.597E-02   121.78  28.410    PBC<MDA Eu152 
124.55       18.  79.39   0.90  4.618E-02   123.07  40.400    PBC<MDA Eu154 
143.62        4. 410.08   0.93  4.800E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.047E-02 U235  
163.21        3. 547.30   0.95  4.789E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  3.376E-02 U235  
186.16       63.  31.07   0.83  4.658E-02   186.21   3.555  1.092E+00 Ra226 

185.72  57.000  6.805E-02 U235  
238.66      295.   7.29   0.94  4.202E-02   238.63  43.600  4.647E-01 Pb212 
241.87       51.  31.46   0.68  4.172E-02   242.00   7.268  4.870E-01 Pb214 
277.81       14.  82.51   1.08  3.864E-02   277.37   6.600    PBC<MDA Tl208 
295.09      131.  14.18   0.91  3.722E-02   295.22  18.414  5.393E-01 Pb214 
300.01       36.  35.33   0.49  3.684E-02   300.09   3.180  8.962E-01 Pb212 
338.44       60.  21.96   0.98  3.412E-02   338.32  11.400  4.469E-01 Ac228 
352.03      206.   8.37   0.98  3.324E-02   351.93  35.600  4.877E-01 Pb214 
569.29        3. 249.56   1.36  2.396E-02   569.50   9.300    PBC<MDA Pa234 
583.21      112.  12.08   0.95  2.357E-02   583.19  85.000  1.555E-01 Tl208 
609.35      167.   9.74   1.61  2.287E-02   609.31  45.490  4.444E-01 Bi214 
658.73        1. 744.34   1.44  2.162E-02   661.66  84.990    PBC<MDA Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
723.33        1. 820.76   1.49  2.033E-02   723.30  20.050    PBC<MDA Eu154 
779.28        3. 214.20   1.53  1.932E-02   778.90  12.970    PBC<MDA Eu152 
860.26       22.  37.07   0.26  1.803E-02   860.53  12.400  2.864E-01 Tl208 
880.54        2. 389.25   1.60  1.774E-02   880.52  10.500    PBC<MDA Pa234 
882.29        7. 101.63   1.60  1.770E-02   883.24   9.700    PBC<MDA Pa234 
911.25       84.  13.93   1.36  1.732E-02   911.20  26.200  5.319E-01 Ac228 
946.41        2. 423.22   1.65  1.687E-02   946.00  13.500    PBC<MDA Pa234 
964.29        5. 146.60   1.66  1.664E-02   964.08  14.500    PBC<MDA Eu152 
969.10       25.  30.85   1.66  1.658E-02   968.96  15.900  2.740E-01 Ac228 

1112.14        4. 197.66   1.74  1.502E-02  1112.08  13.410    PBC<MDA Eu152 
1119.71       19.  50.88   1.74  1.494E-02  1120.29  14.910  2.447E-01 Bi214 
1331.35        2. 398.77   1.83  1.311E-02  1332.49  99.983    PBC<MDA Co60  
1408.00        2. 300.32   1.86  1.255E-02  1408.01  20.850    PBC<MDA Eu152 
1460.90      605.   4.13   2.13  1.219E-02  1460.82  10.550  1.357E+01 K40   
1765.04       11.  44.00   1.92  1.039E-02  1764.49  15.310  2.045E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.78    74.69       129.        56. 2.177E+03   64.20   0.382  -      s 
308.11    77.03       155.        97. 3.533E+03   43.75   0.701  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    244.96    61.23       116.        -9.    -0.003   360.60   0.826s
Th-234    251.11    62.77       140.         8.     0.003   408.10   0.831s
Th-234    364.96    91.26       126.        -2.    -0.001  1686.14   0.867 
Ac-228    373.33    93.35       100.        46.     0.017    66.42   0.821D
U-235     373.33    93.35       143.        36.     0.013   100.44   0.868D
Eu-152    486.40   121.64       131.        24.     0.009   141.79   0.902s
Eu-154    498.01   124.55        94.        18.     0.007   158.79   0.903s
U-235     574.23   143.62       115.         4.     0.001   820.16   0.927s
U-235     652.50   163.21       120.         3.     0.001  1094.61   0.950s
Ra-226    744.29   186.17       124.        48.     0.018    72.04   0.977 
U-235     820.41   205.22       125.       -10.    -0.004   313.68   0.998s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.09   238.66        73.       295.     0.109    14.57   0.938 
Pb-214    966.91   241.87        87.        51.     0.019    62.93   0.677s
Tl-208   1110.58   277.81        76.        14.     0.005   165.03   1.078 
Pb-214   1179.64   295.09        65.       128.     0.047    28.35   0.908 
Pb-212   1199.73   300.12        54.        26.     0.010    89.01   1.102s
Ac-228   1352.94   338.44        48.        60.     0.022    43.93   0.985 
Eu-152   1377.87   344.68        50.        -5.    -0.002   445.43   1.148s
Pb-214   1407.24   352.03        38.       200.     0.074    16.75   0.981 
Pa-234   2275.90   569.29        29.         3.     0.001   499.13   1.364s
Tl-208   2331.56   583.21        29.       108.     0.040    24.15   0.954s
Bi-214   2436.07   609.35        36.       160.     0.059    19.48   1.609s
Cs-137   2633.53   658.73        19.         1.     0.000  1488.68   1.442s
Eu-154   2891.91   723.33        33.         1.     0.000  1641.53   1.490s
Eu-152   3115.69   779.28        19.         3.     0.001   428.40   1.532s
Tl-208   3439.58   860.26        14.        22.     0.008    74.15   0.255s
Pa-234   3520.72   880.54        26.         2.     0.001   778.49   1.603s
Pa-234   3527.71   882.29        22.         7.     0.003   203.26   1.605s
Ac-228   3643.55   911.25        20.        84.     0.031    27.87   1.360s
Pa-234   3784.22   946.41        30.         2.     0.001   846.44   1.645s
Eu-152   3855.77   964.29        29.         5.     0.002   293.19   1.656s
Ac-228   3875.00   969.10        26.        25.     0.009    61.70   1.659s
Eu-154   3984.97   996.59        24.        -2.    -0.001   702.47   1.675s
Eu-154   4018.15  1004.88        27.        -4.    -0.001   384.36   1.680s
Eu-152   4447.31  1112.14        27.         4.     0.001   395.31   1.738s
Bi-214   4477.62  1119.71        37.        19.     0.007   101.76   1.742s
Co-60    4682.79  1170.99        20.        -2.    -0.001   660.99   1.768s
Eu-154   5094.93  1273.97        27.        -6.    -0.002   261.87   1.811s
Co-60    5324.59  1331.35        18.         2.     0.001   797.54   1.832s
Eu-152   5631.39  1408.00        15.         2.     0.001   600.64   1.857s
K-40     5843.14  1460.90        30.       605.     0.224     8.25   2.130 
Bi-214   7060.92  1765.04         7.        11.     0.004    88.01   1.919s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0612E-01                                      5.12E+12             
911.20 5.319E-01  (P 6.676E-02 1.39E+01 2.62E+01 G  
968.96 2.740E-01 - P 1.302E-01 3.09E+01 1.59E+01 G  
338.32 4.469E-01  (P 1.194E-01 2.20E+01 1.14E+01 G  

Energy duplication    
93.35 8.784E-01 + P 4.398E-01 3.32E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I  -5.1279E-02                                      1.58E+05             
59.54-5.128E-02 ?(  1.496E-01 1.80E+02 3.59E+01 G  

Bi-212   N   2.0854E-03                                      5.12E+12             
727.33 2.085E-03 %(  2.885E-01 8.40E+03 6.65E+00 G  
785.37 0.000E+00 &   1.506E+00 1.00E+03 1.11E+00 G  

1620.74 4.531E-03 %   1.319E+00 1.77E+04 1.51E+00 G  

Bi-214   N   4.4443E-01                                      5.84E+05             
609.31 4.444E-01  (P 3.856E-02 9.74E+00 4.55E+01 G  

1120.29 2.447E-01 &   1.829E-01 5.09E+01 1.49E+01 G  
1764.49 2.045E-01 -   1.092E-01 4.40E+01 1.53E+01 G  

Co-60    T   3.4368E-03                                      1.93E+03             
1332.49 3.437E-03 ?(  2.212E-02 3.99E+02 1.00E+02 G  
1173.23-3.946E-03 +   2.098E-02 3.30E+02 9.98E+01 G  

Cs-137   I   1.3093E-03                                      1.10E+04             
661.66 1.309E-03 ?(  1.588E-02 7.44E+02 8.50E+01 G  

Eu-152   I   3.1451E-02                                      4.94E+03             
344.28-1.487E-02 ?(  5.335E-02 2.23E+02 2.66E+01 G  
121.78 5.291E-02  (  5.917E-02 7.09E+01 2.84E+01 G  
778.90 3.472E-02 &(  1.180E-01 2.14E+02 1.30E+01 G  
964.08 6.510E-02 ?(  1.503E-01 1.47E+02 1.45E+01 G  

1112.08 5.492E-02 ?(  1.728E-01 1.98E+02 1.34E+01 G  
1408.01 2.076E-02 ?(  9.962E-02 3.00E+02 2.09E+01 G  

Eu-154   I   1.7757E-02                                      3.14E+03             
873.18 8.803E-04 &(  1.520E-01 1.05E+04 1.22E+01 G  
123.07 2.813E-02 ?(  3.514E-02 7.94E+01 4.04E+01 G  

1274.43-3.603E-02 +   7.376E-02 1.31E+02 3.49E+01 G  
723.30 7.106E-03 ?(  9.538E-02 8.21E+02 2.00E+01 G  

1004.72-3.996E-02 +   1.222E-01 1.92E+02 1.79E+01 G  
996.25-3.396E-02 +   1.925E-01 3.51E+02 1.05E+01 G  

K-40     N   1.3572E+01                                      4.57E+11             
1460.82 1.357E+01  (P 2.856E-01 4.13E+00 1.06E+01 G  

Pa-234   N   3.4990E-02                                      1.63E+12             
131.30 0.000E+00 &(  1.086E-01 1.00E+03 1.82E+01 G  
569.50 4.080E-02 &(  1.634E-01 2.50E+02 9.30E+00 G  
946.00 2.355E-02 &(  1.618E-01 4.23E+02 1.35E+01 G  
880.52 2.920E-02 ?(  1.839E-01 3.89E+02 1.05E+01 G  
883.24 1.173E-01 ?(  1.822E-01 1.02E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.6466E-01                                      5.12E+12             
238.63 4.647E-01  (  3.129E-02 7.29E+00 4.36E+01 G  
300.09 6.388E-01 +   4.204E-01 4.45E+01 3.18E+00 G  

Pb-214   N   5.0311E-01                                      5.84E+05             
351.93 4.877E-01  (P 3.495E-02 8.37E+00 3.56E+01 G  
295.22 5.393E-01  (P 7.900E-02 1.42E+01 1.84E+01 G  
242.00 4.870E-01  (  2.065E-01 3.15E+01 7.27E+00 G  

Ra-226   N   8.3203E-01                                      5.84E+05             
186.21 8.320E-01 ?(  4.522E-01 3.60E+01 3.56E+00 G  

Th-234   N   3.8305E-01                                      1.63E+12             
63.30 3.830E-01 ?(  1.269E+00 2.04E+02 3.75E+00 G  
92.59-3.406E-02 -   4.713E-01 8.43E+02 4.34E+00 G  

Tl-208   N   1.5612E-01                                      5.12E+12             
583.19 1.555E-01  (P 1.804E-02 1.21E+01 8.50E+01 G  
277.37 1.637E-01 ?(P 2.303E-01 8.25E+01 6.60E+00 G  
860.53 2.864E-01 +   1.117E-01 3.71E+01 1.24E+01 G  

U-235    N   2.4681E-02                                      2.57E+11             
143.77 2.047E-02 ?(  1.372E-01 4.10E+02 1.09E+01 G  
205.32-1.314E-01 &   3.327E-01 1.57E+02 5.02E+00 G  
163.36 3.376E-02 ?(  3.026E-01 5.47E+02 5.08E+00 G  
185.72 0.000E+00 -   2.869E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 4.811E-01     3.753E-01 5.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.23       116.        -9.    -0.003   360.60  -5.128E-02   
Th-234      62.77       140.         8.     0.003   408.10   3.830E-01   
Th-234      91.26       126.        -2.    -0.001  1686.14  -3.406E-02   
U-235       93.35       143.        36.     0.013   100.44   4.811E-01   
Eu-152     121.64       131.        24.     0.009   141.79   5.291E-02   
Eu-154     124.55        94.        18.     0.007   158.79   2.813E-02   
U-235      143.62       115.         4.     0.001   820.16   2.047E-02   
U-235      163.21       120.         3.     0.001  1094.61   3.376E-02   
U-235      205.22       125.       -10.    -0.004   313.68  -1.314E-01   
Eu-152     344.68        50.        -5.    -0.002   445.43  -1.487E-02   
Pa-234     569.29        29.         3.     0.001   499.13   4.080E-02   
Cs-137     658.73        19.         1.     0.000  1488.68   1.309E-03   
Eu-154     723.33        33.         1.     0.000  1641.53   7.106E-03   
Eu-152     779.28        19.         3.     0.001   428.40   3.472E-02   
Pa-234     880.54        26.         2.     0.001   778.49   2.920E-02   
Pa-234     882.29        22.         7.     0.003   203.26   1.173E-01   
Pa-234     946.41        30.         2.     0.001   846.44   2.355E-02   
Eu-152     964.29        29.         5.     0.002   293.19   6.510E-02   
Eu-154     996.59        24.        -2.    -0.001   702.47  -3.396E-02   
Eu-154    1004.88        27.        -4.    -0.001   384.36  -3.996E-02   
Eu-152    1112.14        27.         4.     0.001   395.31   5.492E-02   
Co-60     1170.99        20.        -2.    -0.001   660.99  -3.946E-03   
Eu-154    1273.97        27.        -6.    -0.002   261.87  -3.603E-02   
Co-60     1331.35        18.         2.     0.001   797.54   3.437E-03   
Eu-152    1408.00        15.         2.     0.001   600.64   2.076E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0612E-01    5.0612E-01   1.3668E-01    1.4150E-01  6.676E-02
Am-241 #A   -5.1274E-02   -5.1279E-02   1.8491E-01    1.8495E-01  1.496E-01
Bi-212 #A    2.0854E-03    2.0854E-03   3.5048E-01    3.5048E-01  2.885E-01
Bi-214 #     4.4442E-01    4.4443E-01   9.0258E-02    9.2442E-02  3.856E-02
Co-60  #A    3.4071E-03    3.4368E-03   2.7410E-02    2.7411E-02  2.212E-02
Cs-137 #A    1.3073E-03    1.3093E-03   1.9491E-02    1.9491E-02  1.588E-02
Eu-152 #A    3.1345E-02    3.1451E-02   4.4594E-02    4.4620E-02  5.335E-02
Eu-154 #A    1.7662E-02    1.7757E-02   2.8195E-02    2.8210E-02  1.520E-01
K-40         1.3572E+01    1.3572E+01   1.1573E+00    1.3427E+00  2.856E-01
Pa-234 #A    3.4990E-02    3.4990E-02   7.1120E-02    7.1650E-02  1.086E-01
Pb-212       4.6466E-01    4.6466E-01   6.7713E-02    7.5599E-02  3.129E-02
Pb-214       5.0309E-01    5.0311E-01   8.6551E-02    8.9691E-02  3.495E-02
Ra-226 #     8.3201E-01    8.3203E-01   5.9941E-01    6.0129E-01  4.522E-01
Th-234 #A    3.8305E-01    3.8305E-01   1.5632E+00    1.5636E+00  1.269E+00
Tl-208       1.5612E-01    1.5612E-01   3.9187E-02    4.0441E-02  1.804E-02
U-235  #A    2.4681E-02    2.4681E-02   1.6879E-01    1.6880E-01  1.372E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     1.648E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.4 keV) 1.6478111E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-19                Received:        06/04/13                      
Lab ID:          245981-017                    Prepared:        06/06/13 09:49                
Matrix:          Soil                          Analyzed:        06/28/13 13:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353.89 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                       -0.08072 U        0.1674         0.1337            0.9     
Bismuth-212                          0.9003           0.5501         0.2861                    
Bismuth-214                          0.4000           0.07749        0.03312                   
Cesium-137                          -0.005109 U       0.02597        0.02090           0.07    
Cobalt-60                            0.004463 U       0.01802        0.01395           0.03    
Europium-152                         0.02279 U        0.03472        0.05848           0.1     
Europium-154                         0.03311 U        0.07064        0.1092            0.2     
Lead-212                             0.4128           0.06966        0.03683                   
Lead-214                             0.4746           0.08920        0.04171                   
Potassium-40                        12.21             1.056          0.2434                    
Protactinium-234                     0.02449 U        0.09076        0.06775                   
Radium-226 (By Bismuth-214)          0.4000           0.07749        0.03312           0.2     
Thallium-208                         0.1526           0.04093        0.01925                   
Thorium-232 (By Actinium-228)        0.5884           0.1042         0.04582           0.9     
Thorium-234                          0.3569 U         0.3476         1.096                     
Uranium-235                          0.09247 U        0.1362         0.1143            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-017                   Client ID : 12-PE-E0824-19        

Seqnum : 1513258228007                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_007                                Batch         : 199315                       Time      : 28-JUN-2013 13:33     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 353.89 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.08072          0.1337       0.9      .16742           .16753           -0.019      u        

Bismuth-212                         0.9003            0.2861                .55006           .55199           -0.017      u        

Bismuth-214                         0.4000            0.03312               .077491          .079596          -0.033      u        

Cesium-137                          -0.005109         0.02090      0.07     .02597           .025971          -0.0057     u        

Cobalt-60                           0.004463          0.01395      0.03     .018017          .018018          0.00095     u        

Europium-152                        0.02279           0.05848      0.1      .034715          .03474           0.0075      u        

Europium-154                        0.03311           0.1092       0.2      .070642          .070663          0           u        

Lead-212                            0.4128            0.03683               .069662          .077577          0.0032      u        

Lead-214                            0.4746            0.04171               .089202          .093031          -0.0077     u        

Potassium-40                        12.21             0.2434                1.0558           1.2213           -0.24       u        

Protactinium-234                    0.02449           0.06775               .090758          .090962          0.011       u        

Radium-226 (By Bismuth-214)         0.4000            0.03312      0.2      .077491          .079596          -0.033      u        

Thallium-208                        0.1526            0.01925               .040933          .042101          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5884            0.04582      0.9      .10416           .11255           0.015       u        

Thorium-234                         0.3569            1.096                 .34761           .34925           0.42        u        

Uranium-235                         0.09247           0.1143       0.18     .13623           .13636           0.016       u        

u=use  

Page 1 of 1                                                                                                             1513258228007
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-19          
Sample Description: 245981-017, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_007
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:24            Live Time: 2700   sec

Acquisition Time: 6/28/2013 13:33:40        Real Time: 2703   sec
Analysis Time: 6/28/2013 14:18           Dead Time: 0.11   %

Analysis Quantity: 3.539E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.884E-01      1.042E-01      1.125E-01      4.582E-02
Am-241    #AB   -8.072E-02      1.674E-01      1.675E-01      1.337E-01
Bi-212           9.003E-01      5.501E-01      5.520E-01      2.861E-01
Bi-214           4.000E-01      7.749E-02      7.960E-02      3.312E-02
Co-60     #AB    4.463E-03      1.802E-02      1.802E-02      1.395E-02
Cs-137    #AB   -5.109E-03      2.597E-02      2.597E-02      2.090E-02
Eu-152    #AB    2.279E-02      3.472E-02      3.474E-02      5.848E-02
Eu-154    #AB    3.311E-02      7.064E-02      7.066E-02      1.092E-01
K-40             1.221E+01      1.056E+00      1.221E+00      2.434E-01
Pa-234    #AB    2.449E-02      9.076E-02      9.096E-02      6.775E-02
Pb-212           4.128E-01      6.966E-02      7.758E-02      3.683E-02
Pb-214           4.746E-01      8.920E-02      9.303E-02      4.171E-02
Ra-226     AB    2.048E-01      4.814E-01      4.816E-01      3.848E-01
Th-234    #AB    3.569E-01      3.476E-01      3.492E-01      1.096E+00
Tl-208           1.526E-01      4.093E-02      4.210E-02      1.925E-02
U-235      AB    9.247E-02      1.362E-01      1.364E-01      1.143E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.588E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:18:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_007.An1               

Sample description                                             
245981-017, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_007.An1

Acquisition information
Start time:                 6/28/2013 13:33:40
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5389E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5389E+02) = 

7.6371E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:18:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_007.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   22 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1178

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.96       77.  22.09   0.87  2.845E-02
77.17      102.  17.54   0.87  3.010E-02
93.33       47.  38.80   1.16  3.990E-02    92.59   4.343  7.744E-01 Th234 

93.35   4.100  8.127E-01 Ac228 
93.35   5.760  5.785E-01 U235  
92.59   4.343  7.744E-01 Th234 

93.43       41.  45.39   0.89  3.990E-02    92.59   4.343  6.790E-01 Th234 
93.35   4.100  7.126E-01 Ac228 
93.35   5.760  5.072E-01 U235  

93.44       39.  48.69   0.89  3.953E-02    92.59   4.343  6.348E-01 Th234 
93.35   4.100  6.661E-01 Ac228 
93.35   5.760  4.742E-01 U235  

100.33       22.  63.44   0.66  4.291E-02
122.96        8. 217.91   0.92  4.864E-02   123.07  40.400    PBC<MDA Eu154 

123.07  40.400  1.179E-02 Eu154 
143.87       19.  73.66   0.94  5.013E-02   143.77  10.940    PBC<MDA U235  
185.74       45.  32.99   0.98  4.819E-02   185.72  57.000  4.601E-02 U235  
186.24       12. 117.54   0.98  4.815E-02   186.21   3.555    PBC<MDA Ra226 
205.28        6. 225.30   1.00  4.641E-02   205.32   5.020    PBC<MDA U235  
238.60      279.   8.22   0.99  4.318E-02   238.63  43.600  4.092E-01 Pb212 
241.89       55.  31.92   0.86  4.285E-02   242.00   7.268  4.959E-01 Pb214 
277.54       14.  72.34   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.22      123.  13.93   0.83  3.813E-02   295.22  18.414  4.758E-01 Pb214 
299.71       20.  52.23   1.09  3.774E-02   300.09   3.180  4.622E-01 Pb212 
337.95      101.  15.11   0.63  3.496E-02   338.32  11.400  7.173E-01 Ac228 
351.82      209.   9.06   1.12  3.405E-02   351.93  35.600  4.697E-01 Pb214 
583.39      111.  12.86   1.46  2.416E-02   583.19  85.000  1.529E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:18:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_007.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.17      166.   8.99   1.54  2.345E-02   609.31  45.490  4.091E-01 Bi214 
727.45       45.  30.55   0.44  2.078E-02   727.33   6.650  9.211E-01 Bi212 
785.30        6. 132.90   1.50  1.972E-02   785.37   1.110    PBC<MDA Bi212 
860.51        6. 129.69   1.56  1.851E-02   860.53  12.400    PBC<MDA Tl208 
871.94        4. 141.15   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  5.025E-02 Eu154 
880.67        3. 185.30   1.58  1.822E-02   880.52  10.500    PBC<MDA Pa234 
911.46       92.  12.17   0.69  1.778E-02   911.20  26.200  5.553E-01 Ac228 
946.07        3. 198.82   1.62  1.733E-02   946.00  13.500    PBC<MDA Pa234 
968.71       53.  18.13   0.59  1.704E-02   968.96  15.900  5.503E-01 Ac228 
996.44        3. 218.94   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.808E-02 Eu154 
1120.20       21.  31.86   1.75  1.535E-02  1120.29  14.910  2.553E-01 Bi214 
1274.96        4. 185.89   1.85  1.395E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  2.263E-02 Eu154 
1327.94        2. 201.85   1.88  1.348E-02  1332.49  99.983    PBC<MDA Co60  
1408.21        8.  76.17   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  8.179E-02 Eu152 
1460.75      591.   4.18   1.97  1.254E-02  1460.82  10.550  1.221E+01 K40   
1620.65        6.  76.40   2.04  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.38       22.  23.79   2.11  1.069E-02  1764.49  15.310  3.730E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.08    74.93       117.        61. 2.158E+03   57.00   0.823  -        
307.88    77.13       118.        90. 3.003E+03   41.34   0.905  -        
400.60   100.33        85.        22. 5.197E+02  126.89   0.665 AC-228  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.53    59.53       123.       -16.    -0.006   207.43   0.854s
Th-234    373.07    93.44       157.        39.     0.014    97.39   0.887s
Ac-228    372.70    93.35       119.        47.     0.017    77.61   1.163D
U-235     372.70    93.35       154.        41.     0.015    90.78   0.888D
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:18:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_007.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    491.05   122.96       154.         8.     0.003   435.83   0.917s
U-235     574.64   143.87        91.        19.     0.007   147.32   0.938s
U-235     652.68   163.39       141.        -7.    -0.003   484.00   0.957s
U-235     741.93   185.72       110.        45.     0.017    65.99   0.979D
Ra-226    743.89   186.21       100.        12.     0.005   235.07   0.979D
U-235     820.14   205.28       102.         6.     0.002   450.61   0.998s
Pb-212    953.32   238.60       111.       272.     0.101    16.45   0.989 
Pb-214    966.48   241.89       102.        55.     0.020    63.84   0.862 
Tl-208   1109.01   277.54        57.        14.     0.005   144.68   1.066 
Pb-214   1179.69   295.22        64.       118.     0.044    27.85   0.829 
Pb-212   1197.66   299.71        55.        20.     0.007   104.47   1.088 
Ac-228   1350.55   337.95        44.       101.     0.037    30.23   0.628s
Eu-152   1372.17   343.35        66.        -8.    -0.003   310.99   1.129s
Pb-214   1406.01   351.82        59.       201.     0.075    18.12   1.118 
Tl-208   2332.19   583.39        36.       111.     0.041    25.73   1.459 
Bi-214   2435.29   609.17        29.       154.     0.057    17.98   1.540 
Cs-137   2647.16   662.13        36.        -3.    -0.001   508.30   1.404s
Eu-154   2890.71   723.00        48.        -9.    -0.003   223.27   1.454s
Bi-212   2908.52   727.45        36.        45.     0.017    61.10   0.439s
Bi-212   3139.99   785.30        25.         6.     0.002   265.81   1.503 
Tl-208   3440.96   860.51        29.         6.     0.002   259.39   1.561s
Eu-154   3486.70   871.94        13.         4.     0.001   282.31   1.570s
Pa-234   3521.66   880.67        16.         3.     0.001   370.60   1.576s
Pa-234   3531.72   883.19        23.        -2.    -0.001   785.85   1.578s
Ac-228   3644.89   911.46        10.        92.     0.034    24.34   0.695s
Pa-234   3783.41   946.07        17.         3.     0.001   397.65   1.624s
Eu-152   3864.96   966.45        68.       -17.    -0.006   145.39   1.637s
Ac-228   3874.02   968.71        13.        53.     0.020    36.26   0.594s
Eu-154   3985.03   996.44        20.         3.     0.001   437.87   1.660s
Eu-154   4027.11  1006.96        25.        -7.    -0.003   215.53   1.666s
Bi-214   4480.45  1120.20        20.        21.     0.008    63.72   1.746 
Eu-154   5100.15  1274.96        24.         4.     0.001   371.78   1.846s
Co-60    5312.33  1327.94         8.         2.     0.001   403.71   1.881s
Eu-152   5633.83  1408.21        14.         8.     0.003   152.34   1.926s
K-40     5844.33  1460.75        24.       571.     0.212     8.35   1.972 
Bi-212   6484.96  1620.65         7.         6.     0.002   152.80   2.042s
Bi-214   7060.93  1764.38        10.        22.     0.008    47.58   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 14:18:50
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_007.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.8835E-01                                      5.12E+12             
911.20 5.553E-01  (  4.582E-02 1.22E+01 2.62E+01 G  
968.96 5.503E-01  (  8.873E-02 1.81E+01 1.59E+01 G  
338.32 7.173E-01  (  1.098E-01 1.51E+01 1.14E+01 G  

Energy duplication    
93.35 8.127E-01 +   4.395E-01 3.88E+01 4.10E+00 XA 

Am-241   I  -8.0715E-02                                      1.58E+05             
59.54-8.071E-02 ?(  1.337E-01 1.04E+02 3.59E+01 G  

Bi-212   N   9.0025E-01                                      5.12E+12             
727.33 9.211E-01  (  2.861E-01 3.06E+01 6.65E+00 G  
785.37 7.300E-01  (  1.516E+00 1.33E+02 1.11E+00 G  

1620.74 9.338E-01 &(  9.844E-01 7.64E+01 1.51E+00 G  

Bi-214   N   3.9997E-01                                      5.84E+05             
609.31 4.091E-01  (P 3.312E-02 8.99E+00 4.55E+01 G  

1120.29 2.553E-01 - P 1.276E-01 3.19E+01 1.49E+01 G  
1764.49 3.730E-01 ?(P 1.287E-01 2.38E+01 1.53E+01 G  

Co-60    T   4.4630E-03                                      1.93E+03             
1332.49 4.463E-03 ?(  1.395E-02 2.02E+02 1.00E+02 G  
1173.23 0.000E+00 &   3.444E-02 1.00E+03 9.98E+01 G  

Cs-137   I  -5.1091E-03                                      1.10E+04             
661.66-5.109E-03 ?(  2.090E-02 2.54E+02 8.50E+01 G  

Eu-152   I   2.2788E-02                                      4.94E+03             
344.28-2.348E-02 ?(  5.848E-02 1.55E+02 2.66E+01 G  
121.78 7.247E-05 %   5.628E-02 4.71E+04 2.84E+01 G  
778.90-7.509E-03 %   1.317E-01 1.07E+03 1.30E+01 G  
964.08-1.948E-01 &   2.200E-01 7.27E+01 1.45E+01 G  

1112.08-1.852E-03 %   1.349E-01 4.43E+03 1.34E+01 G  
1408.01 8.179E-02 ?(  9.052E-02 7.62E+01 2.09E+01 G  

Eu-154   I   3.3111E-02                                      3.14E+03             
873.18 5.025E-02 &(  1.092E-01 1.41E+02 1.22E+01 G  
123.07 1.179E-02 -   4.179E-02 2.18E+02 4.04E+01 G  

1274.43 2.263E-02 ?(  6.667E-02 1.86E+02 3.49E+01 G  
723.30-6.245E-02 +   1.097E-01 1.12E+02 2.00E+01 G  

1004.72-6.716E-02 &   1.117E-01 1.08E+02 1.79E+01 G  
996.25 4.808E-02 &(  1.672E-01 2.19E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2214E+01                                      4.57E+11             
1460.82 1.221E+01  (P 2.434E-01 4.18E+00 1.06E+01 G  

Pa-234   N   2.4489E-02                                      1.63E+12             
131.30 1.770E-03 %(  6.775E-02 2.33E+03 1.82E+01 G  
569.50-8.388E-04 &   1.732E-01 1.25E+04 9.30E+00 G  
946.00 3.712E-02 ?(  1.165E-01 1.99E+02 1.35E+01 G  
880.52 4.763E-02 ?(  1.387E-01 1.85E+02 1.05E+01 G  
883.24-2.849E-02 +   1.811E-01 3.93E+02 9.70E+00 G  

Pb-212   N   4.1282E-01                                      5.12E+12             
238.63 4.092E-01  (P 3.683E-02 8.22E+00 4.36E+01 G  
300.09 4.622E-01 ?(P 4.055E-01 5.22E+01 3.18E+00 G  

Pb-214   N   4.7463E-01                                      5.84E+05             
351.93 4.697E-01  (P 4.171E-02 9.06E+00 3.56E+01 G  
295.22 4.758E-01  (P 7.502E-02 1.39E+01 1.84E+01 G  
242.00 4.959E-01  (P 2.141E-01 3.19E+01 7.27E+00 G  

Ra-226   N   2.0478E-01                                      5.84E+05             
Derived Ave Activity  

186.21 2.048E-01 }(  3.848E-01 1.18E+02 3.56E+00 G  

Th-234   N   3.5693E-01                                      1.63E+12             
63.30 3.515E-02 %(  1.096E+00 1.90E+03 3.75E+00 G  
92.59 6.348E-01 &(  4.806E-01 4.87E+01 4.34E+00 G  

Tl-208   N   1.5256E-01                                      5.12E+12             
583.19 1.529E-01  (P 1.925E-02 1.29E+01 8.50E+01 G  
277.37 1.479E-01  (P 1.900E-01 7.23E+01 6.60E+00 G  
860.53 7.559E-02 -   1.535E-01 1.30E+02 1.24E+01 G  

U-235    N   9.2472E-02                                      2.57E+11             
143.77 9.908E-02 ?(  1.143E-01 7.37E+01 1.09E+01 G  
205.32 7.808E-02 ?(  2.854E-01 2.25E+02 5.02E+00 G  
163.36-7.870E-02 &   3.099E-01 2.42E+02 5.08E+00 G  
185.72 4.601E-02 }   2.520E-02 3.30E+01 5.70E+01 G  

Energy duplication    
93.35 5.072E-01     3.563E-01 4.54E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.53       123.       -16.    -0.006   207.43  -8.071E-02   
Th-234      93.44       157.        39.     0.014    97.39   6.348E-01   
Eu-154     122.96       154.         8.     0.003   435.83   1.179E-02   
Eu-152     343.35        66.        -8.    -0.003   310.99  -2.348E-02   
Cs-137     662.13        36.        -3.    -0.001   508.30  -5.109E-03   
Eu-154     723.00        48.        -9.    -0.003   223.27  -6.245E-02   
Eu-154     871.94        13.         4.     0.001   282.31   5.025E-02   
Pa-234     880.67        16.         3.     0.001   370.60   4.763E-02   
Pa-234     883.19        23.        -2.    -0.001   785.85  -2.849E-02   
Pa-234     946.07        17.         3.     0.001   397.65   3.712E-02   
Eu-152     966.45        68.       -17.    -0.006   145.39  -1.948E-01   
Eu-154     996.44        20.         3.     0.001   437.87   4.808E-02   
Eu-154    1006.96        25.        -7.    -0.003   215.53  -6.716E-02   
Eu-154    1274.96        24.         4.     0.001   371.78   2.263E-02   
Co-60     1327.94         8.         2.     0.001   403.71   4.463E-03   
Eu-152    1408.21        14.         8.     0.003   152.34   8.179E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.8835E-01    5.8835E-01   1.0416E-01    1.1255E-01  4.582E-02
Am-241 #A   -8.0706E-02   -8.0715E-02   1.6742E-01    1.6753E-01  1.337E-01
Bi-212       9.0025E-01    9.0025E-01   5.5006E-01    5.5199E-01  2.861E-01
Bi-214       3.9996E-01    3.9997E-01   7.7491E-02    7.9596E-02  3.312E-02
Co-60  #A    4.4244E-03    4.4630E-03   1.8017E-02    1.8018E-02  1.395E-02
Cs-137 #A   -5.1014E-03   -5.1091E-03   2.5970E-02    2.5971E-02  2.090E-02
Eu-152 #A    2.2711E-02    2.2788E-02   3.4715E-02    3.4740E-02  5.848E-02
Eu-154 #A    3.2935E-02    3.3111E-02   7.0642E-02    7.0663E-02  1.092E-01
K-40         1.2214E+01    1.2214E+01   1.0558E+00    1.2213E+00  2.434E-01
Pa-234 #A    2.4489E-02    2.4489E-02   9.0758E-02    9.0962E-02  6.775E-02
Pb-212       4.1282E-01    4.1282E-01   6.9662E-02    7.7577E-02  3.683E-02
Pb-214       4.7461E-01    4.7463E-01   8.9202E-02    9.3031E-02  4.171E-02
Ra-226  A    2.0478E-01    2.0478E-01   4.8139E-01    4.8159E-01  3.848E-01
Th-234 #A    3.5693E-01    3.5693E-01   3.4761E-01    3.4925E-01  1.096E+00
Tl-208       1.5256E-01    1.5256E-01   4.0933E-02    4.2101E-02  1.925E-02
U-235   A    9.2472E-02    9.2472E-02   1.3623E-01    1.3636E-01  1.143E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.2 to  2034.5 keV)     1.514E+01  pCi/g         
Total Decayed Activity (  205.2 to  2034.5 keV) 1.5142135E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-20                Received:        06/04/13                      
Lab ID:          245981-018                    Prepared:        06/06/13 09:51                
Matrix:          Soil                          Analyzed:        06/28/13 14:26                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   355.06 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         
Sampled:         06/04/13 10:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.06985 U        0.1411         0.1120            0.9     
Bismuth-212                          0.6732           0.2914         0.1164                    
Bismuth-214                          0.4446           0.08132        0.03592                   
Cesium-137                          -0.003295 U       0.02274        0.01837           0.07    
Cobalt-60                           -0.005613 U       0.02805        0.02240           0.03    
Europium-152                         0.05464          0.05892        0.04489           0.1     
Europium-154                         0.05815 U        0.1390         0.1287            0.2     
Lead-212                             0.4530           0.06997        0.03516                   
Lead-214                             0.5122           0.1006         0.04616                   
Potassium-40                         9.362            0.9307         0.2421                    
Protactinium-234                     0.009531 U       0.01474        0.08677                   
Radium-226 (By Bismuth-214)          0.4446           0.08132        0.03592           0.2     
Thallium-208                         0.1636           0.04162        0.01981                   
Thorium-232 (By Actinium-228)        0.5993           0.1343         0.05349           0.9     
Thorium-234                          0.4112 U         0.6748         1.038                     
Uranium-235                          0.02655 U        0.02397        0.1433            0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : 245981-018                   Client ID : 12-PE-E0824-20        

Seqnum : 1513258228008                                 Matrix        : Soil                         Acct      : TTHPS (PS)            

File   : 2_20130628_008                                Batch         : 199315                       Time      : 28-JUN-2013 14:26     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 355.06 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                           

Proj     Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.06985           0.1120       0.9      .14113           .14123           -0.019      u        

Bismuth-212                         0.6732            0.1164                .29138           .29341           -0.017      u        

Bismuth-214                         0.4446            0.03592               .081315          .083791          -0.033      u        

Cesium-137                          -0.003295         0.01837      0.07     .02274           .022741          -0.0057     u        

Cobalt-60                           -0.005613         0.02240      0.03     .028046          .028047          0.00095     u        

Europium-152                        0.05464           0.04489      0.1      .058924          .059007          0.0075      u        

Europium-154                        0.05815           0.1287       0.2      .139             .13903           0           u        

Lead-212                            0.4530            0.03516               .069971          .079367          0.0032      u        

Lead-214                            0.5122            0.04616               .1006            .10456           -0.0077     u        

Potassium-40                        9.362             0.2421                .93072           1.0429           -0.24       u        

Protactinium-234                    0.009531          0.08677               .014742          .014932          0.011       u        

Radium-226 (By Bismuth-214)         0.4446            0.03592      0.2      .081315          .083791          -0.033      u        

Thallium-208                        0.1636            0.01981               .041615          .042935          -0.0060     u        

Thorium-232 (By Actinium-228)       0.5993            0.05349      0.9      .13434           .14119           0.015       u        

Thorium-234                         0.4112            1.038                 .6748            .67593           0.42        u        

Uranium-235                         0.02655           0.1433       0.18     .023972          .024033          0.016       u        

u=use  

Page 1 of 1                                                                                                             1513258228008
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-20          
Sample Description: 245981-018, 199315 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_008
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:26            Live Time: 2700   sec

Acquisition Time: 6/28/2013 14:26:28        Real Time: 2703   sec
Analysis Time: 6/28/2013 15:11           Dead Time: 0.10   %

Analysis Quantity: 3.551E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           5.993E-01      1.343E-01      1.412E-01      5.349E-02
Am-241    #AB    6.985E-02      1.411E-01      1.412E-01      1.120E-01
Bi-212           6.732E-01      2.914E-01      2.934E-01      1.164E-01
Bi-214           4.446E-01      8.132E-02      8.379E-02      3.592E-02
Co-60     #AB   -5.613E-03      2.805E-02      2.805E-02      2.240E-02
Cs-137    #AB   -3.295E-03      2.274E-02      2.274E-02      1.837E-02
Eu-152    #      5.464E-02      5.892E-02      5.901E-02      4.489E-02
Eu-154    #AB    5.815E-02      1.390E-01      1.390E-01      1.287E-01
K-40             9.362E+00      9.307E-01      1.043E+00      2.421E-01
Pa-234    #AB    9.531E-03      1.474E-02      1.493E-02      8.677E-02
Pb-212           4.530E-01      6.997E-02      7.937E-02      3.516E-02
Pb-214           5.122E-01      1.006E-01      1.046E-01      4.616E-02
Ra-226    #      6.769E-01      5.376E-01      5.396E-01      4.073E-01
Th-234    #AB    4.112E-01      6.748E-01      6.759E-01      1.038E+00
Tl-208           1.636E-01      4.161E-02      4.293E-02      1.981E-02
U-235     #AB    2.655E-02      2.397E-02      2.403E-02      1.433E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.351E+01

Analyst: Chanthachone Alexander
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_008.An1               

Sample description                                             
245981-018, 199315                                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628_008.An1

Acquisition information
Start time:                 6/28/2013 14:26:28
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5506E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.5506E+02) = 

7.6120E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:26:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0841

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.82       14. 101.03   0.85  1.520E-02    59.54  35.920    PBC<MDA Am241 
63.20       12. 128.58   0.86  1.866E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.022E-01 Th234 
74.94       87.  21.61   0.87  2.845E-02
77.21      148.  13.08   0.87  3.014E-02
93.38       20. 101.98   0.89  3.953E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  3.490E-01 Ac228 
93.35   5.760  2.484E-01 U235  
92.59   4.343  3.326E-01 Th234 
93.35   5.760  2.484E-01 U235  

93.49       31.  62.32   0.89  3.990E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  5.258E-01 Ac228 
93.35   5.760  3.743E-01 U235  

93.49       31.  62.32   0.89  3.990E-02    92.59   4.343  5.011E-01 Th234 
93.35   4.100  5.258E-01 Ac228 
93.35   5.760  3.743E-01 U235  

185.99       37.  45.15   0.98  4.819E-02   185.72  57.000  3.823E-02 U235  
186.21   3.555  6.135E-01 Ra226 
185.72  57.000  3.823E-02 U235  

186.07       41.  39.71   0.98  4.815E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.769E-01 Ra226 

238.61      310.   7.55   1.01  4.318E-02   238.63  43.600  4.529E-01 Pb212 
241.78       66.  24.42   0.79  4.285E-02   242.00   7.268  5.929E-01 Pb214 
277.63       16.  66.72   1.07  3.962E-02   277.37   6.600    PBC<MDA Tl208 
295.11      136.  11.87   0.95  3.814E-02   295.22  18.414  5.260E-01 Pb214 
300.22       41.  33.93   0.62  3.774E-02   300.09   3.180  9.667E-01 Pb212 
338.11       86.  18.73   0.46  3.495E-02   338.32  11.400  6.059E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
344.07       18.  53.93   1.13  3.454E-02   344.28  26.590  5.610E-02 Eu152 

344.28  26.590  5.610E-02 Eu152 
351.86      223.   9.52   1.01  3.404E-02   351.93  35.600  5.014E-01 Pb214 
569.87       11.  77.34   1.33  2.456E-02   569.50   9.300    PBC<MDA Pa234 
582.98      119.  12.22   1.26  2.416E-02   583.19  85.000  1.629E-01 Tl208 
609.35      182.   8.54   0.97  2.345E-02   609.31  45.490  4.492E-01 Bi214 
727.39       33.  21.64   0.33  2.078E-02   727.33   6.650  6.732E-01 Bi212 
779.03        5. 130.18   1.50  1.983E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  5.113E-02 Eu152 
785.45       12.  53.87   1.50  1.972E-02   785.37   1.110  1.526E+00 Bi212 
860.79       29.  25.39   0.96  1.851E-02   860.53  12.400  3.562E-01 Tl208 
873.12        3. 199.87   1.57  1.832E-02   873.18  12.170    PBC<MDA Eu154 
884.25        1. 751.17   1.58  1.818E-02   883.24   9.700    PBC<MDA Pa234 
911.33       99.  12.32   1.28  1.779E-02   911.20  26.200  5.964E-01 Ac228 
968.92       41.  25.40   1.64  1.704E-02   968.96  15.900  4.273E-01 Ac228 
996.37        5. 131.13   1.66  1.671E-02   996.25  10.500    PBC<MDA Eu154 

1111.58        4. 195.37   1.74  1.544E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  5.332E-02 Eu152 

1120.27       30.  26.95   1.75  1.535E-02  1120.29  14.910  3.660E-01 Bi214 
1408.02        5.  98.02   1.93  1.291E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.579E-02 Eu152 
1460.83      459.   4.75   1.74  1.254E-02  1460.82  10.550  9.362E+00 K40   
1626.24        1. 520.45   2.04  1.151E-02  1620.74   1.510    PBC<MDA Bi212 
1764.25       25.  22.95   2.11  1.069E-02  1764.49  15.310  4.310E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.03    74.92       158.        62. 2.166E+03   65.75   0.746  -        
308.08    77.18       144.       117. 3.872E+03   36.30   0.976  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.71    58.82        87.        14.     0.005   202.06   0.854s
Th-234    252.20    63.20       122.        12.     0.005   257.17   0.858s
Th-234    372.83    93.38       203.        20.     0.008   203.95   0.887s
Ac-228    372.70    93.35       166.        31.     0.011   124.65   0.888D
U-235     372.70    93.35       166.        31.     0.011   124.65   0.888D
Eu-152    486.52   121.83       129.        -3.    -0.001   961.09   0.916s
Pa-234    521.49   130.57       142.       -17.    -0.006   198.86   0.926s
U-235     573.12   143.49       143.        -7.    -0.002   512.87   0.938s
U-235     743.00   185.99       123.        37.     0.014    90.29   0.979s
Ra-226    743.33   186.07       113.        41.     0.015    79.42   0.979s
U-235     820.09   205.27       107.        -5.    -0.002   606.59   0.998s
Pb-212    953.36   238.61       102.       302.     0.112    15.10   1.008 
Pb-214    966.04   241.78        88.        66.     0.024    48.84   0.794s
Tl-208   1109.37   277.63        64.        16.     0.006   133.45   1.066s
Pb-214   1179.35   295.13        46.       125.     0.046    22.40   1.083 
Pb-212   1199.69   300.22        61.        41.     0.015    67.87   0.619s
Ac-228   1351.20   338.11        50.        86.     0.032    37.45   0.461s
Eu-152   1375.03   344.07        39.        18.     0.007   107.85   1.129s
Pb-214   1406.17   351.86        72.       216.     0.080    19.04   1.010 
Pa-234   2278.09   569.87        28.        11.     0.004   154.68   1.327s
Tl-208   2330.55   582.98        38.       119.     0.044    24.45   1.256 
Bi-214   2436.03   609.35        34.       170.     0.063    17.09   0.966s
Cs-137   2645.88   661.81        28.        -2.    -0.001   690.07   1.404s
Eu-154   2897.40   724.67        39.        -6.    -0.002   299.80   1.454s
Bi-212   2908.27   727.39         6.        33.     0.012    43.28   0.331s
Eu-152   3114.92   779.03        16.         5.     0.002   260.36   1.498s
Bi-212   3140.61   785.45        14.        12.     0.004   107.74   1.503s
Tl-208   3442.08   860.79         9.        29.     0.011    50.77   0.963s
Eu-154   3491.43   873.12        19.         3.     0.001   399.73   1.570s
Pa-234   3535.98   884.25        23.         1.     0.000  1502.34   1.578s
Ac-228   3644.36   911.33        14.        99.     0.037    24.64   1.275 
Eu-152   3866.52   966.84        65.       -13.    -0.005   181.64   1.637s
Ac-228   3874.87   968.92        34.        41.     0.015    50.80   1.641s
Eu-154   3984.75   996.37        18.         5.     0.002   262.25   1.660s
Eu-152   4445.97  1111.58        27.         4.     0.001   390.74   1.740s
Bi-214   4480.75  1120.27        26.        30.     0.011    53.91   1.746s
Co-60    4691.98  1173.03        24.        -4.    -0.001   360.28   1.781s
Co-60    5329.41  1332.20        21.        -3.    -0.001   499.71   1.881s
Eu-152   5633.11  1408.02        11.         5.     0.002   196.03   1.926s
K-40     5844.65  1460.83        24.       439.     0.163     9.51   1.736 
Bi-212   6507.34  1626.24         5.         1.     0.000  1040.91   2.043s
Bi-214   7060.41  1764.25        12.        25.     0.009    45.90   2.113s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9933E-01                                      5.12E+12             
911.20 5.964E-01  (  5.349E-02 1.23E+01 2.62E+01 G  
968.96 4.273E-01 -   1.411E-01 2.54E+01 1.59E+01 G  
338.32 6.059E-01  (  1.171E-01 1.87E+01 1.14E+01 G  

Energy duplication    
93.35 5.258E-01 &   5.166E-01 6.23E+01 4.10E+00 XA 

Am-241   I   6.9848E-02                                      1.58E+05             
59.54 6.985E-02 &(  1.120E-01 1.01E+02 3.59E+01 G  

Bi-212   N   6.7322E-01                                      5.12E+12             
727.33 6.732E-01  (  1.164E-01 2.16E+01 6.65E+00 G  
785.37 1.526E+00 +   1.141E+00 5.39E+01 1.11E+00 G  

1620.74 1.052E-01 -   8.757E-01 5.20E+02 1.51E+00 G  

Bi-214   N   4.4462E-01                                      5.84E+05             
609.31 4.492E-01  (P 3.592E-02 8.54E+00 4.55E+01 G  

1120.29 3.660E-01 - P 1.451E-01 2.70E+01 1.49E+01 G  
1764.49 4.310E-01 ?(P 1.401E-01 2.30E+01 1.53E+01 G  

Co-60    T  -5.6125E-03                                      1.93E+03             
1332.49-5.612E-03 ?(  2.240E-02 2.50E+02 1.00E+02 G  
1173.23-7.713E-03 +   2.200E-02 1.80E+02 9.98E+01 G  

Cs-137   I  -3.2954E-03                                      1.10E+04             
661.66-3.295E-03 ?(  1.837E-02 3.45E+02 8.50E+01 G  

Eu-152   I   5.4635E-02                                      4.94E+03             
344.28 5.610E-02  (  4.489E-02 5.39E+01 2.66E+01 G  
121.78-6.921E-03 -   5.444E-02 4.81E+02 2.84E+01 G  
778.90 5.113E-02 ?(  1.025E-01 1.30E+02 1.30E+01 G  
964.08-1.507E-01 -   2.149E-01 9.08E+01 1.45E+01 G  

1112.08 5.332E-02 &(  1.658E-01 1.95E+02 1.34E+01 G  
1408.01 5.579E-02 ?(  8.078E-02 9.80E+01 2.09E+01 G  

Eu-154   I   5.8150E-02                                      3.14E+03             
873.18 4.069E-02 ?(  1.287E-01 2.00E+02 1.22E+01 G  
123.07-3.605E-04 &   3.920E-02 6.60E+03 4.04E+01 G  

1274.43 6.413E-04 %   6.132E-02 5.81E+03 3.49E+01 G  
723.30-4.127E-02 +   9.813E-02 1.50E+02 2.00E+01 G  

1004.72-2.297E-03 %   1.012E-01 2.68E+03 1.79E+01 G  
996.25 7.838E-02 &(  1.589E-01 1.31E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   9.3619E+00                                      4.57E+11             
1460.82 9.362E+00  (P 2.421E-01 4.75E+00 1.06E+01 G  

Pa-234   N   9.5309E-03                                      1.63E+12             
131.30-5.457E-02 ?(  8.677E-02 9.94E+01 1.82E+01 G  
569.50 1.297E-01 &(  1.516E-01 7.73E+01 9.30E+00 G  
946.00-6.454E-03 %   1.321E-01 1.25E+03 1.35E+01 G  
880.52 0.000E+00 -   1.621E-01 1.00E+03 1.05E+01 G  
883.24 1.457E-02 &(  1.786E-01 7.51E+02 9.70E+00 G  

Pb-212   N   4.5295E-01                                      5.12E+12             
238.63 4.529E-01  (P 3.516E-02 7.55E+00 4.36E+01 G  
300.09 9.667E-01 + P 4.269E-01 3.39E+01 3.18E+00 G  

Pb-214   N   5.1221E-01                                      5.84E+05             
351.93 5.014E-01  (P 4.616E-02 9.52E+00 3.56E+01 G  
295.22 5.013E-01 ?(P 6.330E-02 1.12E+01 1.84E+01 G  
242.00 5.929E-01  (P 1.973E-01 2.44E+01 7.27E+00 G  

Ra-226   N   6.7691E-01                                      5.84E+05             
186.21 6.769E-01  (  4.073E-01 3.97E+01 3.56E+00 G  

Th-234   N   4.1118E-01                                      1.63E+12             
63.30 5.022E-01 ?(  1.038E+00 1.29E+02 3.75E+00 G  
92.59 3.326E-01 ?(  5.453E-01 1.02E+02 4.34E+00 G  

Tl-208   N   1.6363E-01                                      5.12E+12             
583.19 1.629E-01  (P 1.981E-02 1.22E+01 8.50E+01 G  
277.37 1.737E-01 ?(P 2.016E-01 6.67E+01 6.60E+00 G  
860.53 3.562E-01 +   8.585E-02 2.54E+01 1.24E+01 G  

U-235    N   2.6550E-02                                      2.57E+11             
143.77-3.431E-02 ?(  1.433E-01 2.56E+02 1.09E+01 G  
205.32-5.894E-02 &   2.912E-01 3.03E+02 5.02E+00 G  
163.36-1.353E-03 %   2.107E-01 9.46E+03 5.08E+00 G  
185.72 3.823E-02  (  2.650E-02 4.51E+01 5.70E+01 G  

Energy duplication    
93.35 3.743E-01 ?   3.677E-01 6.23E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.82        87.        14.     0.005   202.06   6.985E-02   
Th-234      63.20       122.        12.     0.005   257.17   5.022E-01   
Th-234      93.38       203.        20.     0.008   203.95   3.326E-01   
U-235       93.35       166.        31.     0.011   124.65   3.743E-01   
Eu-152     121.83       129.        -3.    -0.001   961.09  -6.921E-03   
Pa-234     130.57       142.       -17.    -0.006   198.86  -5.457E-02   
U-235      143.49       143.        -7.    -0.002   512.87  -3.431E-02   
U-235      185.99       123.        37.     0.014    90.29   3.823E-02   
Ra-226     186.07       113.        41.     0.015    79.42   6.769E-01   
U-235      205.27       107.        -5.    -0.002   606.59  -5.894E-02   
Eu-152     344.07        39.        18.     0.007   107.85   5.610E-02   
Pa-234     569.87        28.        11.     0.004   154.68   1.297E-01   
Cs-137     661.81        28.        -2.    -0.001   690.07  -3.295E-03   
Eu-154     724.67        39.        -6.    -0.002   299.80  -4.127E-02   
Eu-152     779.03        16.         5.     0.002   260.36   5.113E-02   
Eu-154     873.12        19.         3.     0.001   399.73   4.069E-02   
Pa-234     884.25        23.         1.     0.000  1502.34   1.457E-02   
Eu-152     966.84        65.       -13.    -0.005   181.64  -1.507E-01   
Eu-154     996.37        18.         5.     0.002   262.25   7.838E-02   
Eu-152    1111.58        27.         4.     0.001   390.74   5.332E-02   
Co-60     1173.03        24.        -4.    -0.001   360.28  -7.713E-03   
Co-60     1332.20        21.        -3.    -0.001   499.71  -5.612E-03   
Eu-152    1408.02        11.         5.     0.002   196.03   5.579E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9933E-01    5.9933E-01   1.3434E-01    1.4119E-01  5.349E-02
Am-241 #A    6.9841E-02    6.9848E-02   1.4113E-01    1.4123E-01  1.120E-01
Bi-212       6.7322E-01    6.7322E-01   2.9138E-01    2.9341E-01  1.164E-01
Bi-214       4.4461E-01    4.4462E-01   8.1315E-02    8.3791E-02  3.592E-02
Co-60  #A   -5.5639E-03   -5.6125E-03   2.8046E-02    2.8047E-02  2.240E-02
Cs-137 #A   -3.2903E-03   -3.2954E-03   2.2740E-02    2.2741E-02  1.837E-02
Eu-152 #     5.4450E-02    5.4635E-02   5.8924E-02    5.9007E-02  4.489E-02
Eu-154 #A    5.7840E-02    5.8150E-02   1.3900E-01    1.3903E-01  1.287E-01
K-40         9.3619E+00    9.3619E+00   9.3072E-01    1.0429E+00  2.421E-01
Pa-234 #A    9.5309E-03    9.5309E-03   1.4742E-02    1.4932E-02  8.677E-02
Pb-212       4.5295E-01    4.5295E-01   6.9971E-02    7.9367E-02  3.516E-02
Pb-214       5.1219E-01    5.1221E-01   1.0060E-01    1.0456E-01  4.616E-02
Ra-226 #     6.7689E-01    6.7691E-01   5.3762E-01    5.3958E-01  4.073E-01
Th-234 #A    4.1118E-01    4.1118E-01   6.7480E-01    6.7593E-01  1.038E+00
Tl-208       1.6363E-01    1.6363E-01   4.1615E-02    4.2935E-02  1.981E-02
U-235  #A    2.6550E-02    2.6550E-02   2.3972E-02    2.4033E-02  1.433E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     1.221E+01  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 1.2207894E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        12-PE-E0824-12                Sampled:         06/04/13 10:20                
Type:            IDUP                          Received:        06/04/13                      
MSS Lab ID:      245981-010                    Prepared:        06/06/13 09:26                
Lab ID:          QC692845                      Analyzed:        06/28/13 14:25                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   361.73 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          199315                                                                       

Analyte              MSS Result     MSS TPU      Result         TPU        MDA      Project MDA   RPD   Lim   RER    Lim

Americium-241                     0.07681 U     0.1464      0.07087 U     0.1541     0.1232           0.9   NC     40  NC       1   

Bismuth-212                       0.3894        0.3230      0.3792        0.4012     0.2583                 2.678  40  0.01421  1   

Bismuth-214                       0.4675        0.09489     0.4778        0.09903    0.03996                2.194  40  0.05348  1   

Cesium-137                       -0.008409 U    0.02595     0.004390 U    0.02197    0.01760          0.07  NC     40  NC       1   

Cobalt-60                        -0.006413 U    0.02544     0.003500 U    0.01473    0.02612          0.03  NC     40  NC       1   

Europium-152                      0.01389 U     0.06146     0.02987 U     0.02786    0.05287          0.1   NC     40  NC       1   

Europium-154                     -0.07292 U     0.1734      0.02006 U     0.1621     0.1310           0.2   NC     40  NC       1   

Lead-212                          0.4079        0.07514     0.4830        0.08071    0.03712                16.85  40  0.4818   1   

Lead-214                          0.4733        0.09477     0.5576        0.09085    0.03424                16.36  40  0.4544   1   

Potassium-40                     12.21          1.200      12.23          1.202      0.2268                 0.1718 40  0.008744 1   

Protactinium-234                  0.01063 U     0.09728     0.06570 U     0.09532    0.07543                NC     40  NC       1   

Radium-226 (By Bismuth-214)       0.4675        0.09489     0.4778        0.09903    0.03996          0.2   2.194  40  0.05348  1   

Thallium-208                      0.1880        0.04124     0.1683        0.03721    0.01235                11.09  40  0.2518   1   

Thorium-232 (By Actinium-228)     0.5257        0.1250      0.6395        0.1197     0.04722          0.9   19.53  40  0.4649   1   

Thorium-234                       0.06317 U     0.3583      0.8904 U      0.6501     1.027                  NC     40  NC       1   

Uranium-235                       0.05742 U     0.04250     0.05136 U     0.03764    0.08885          0.18  NC     40  NC       1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                       4.0
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 245981 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE01                                                                   Inst          : HPGE01                                                                  

Seqnum        : 1503258210003                                                            Seqnum        : 1503258210005.1                                                         

File          : 1_20130628_003                                                           File          : 1_20130628_005                                                          

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 245981-010                                                               Lab ID        : QC692845                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 199315                                                                   Batch         : 199315                                                                  

Time          : 28-JUN-2013 12:14                                                        Time          : 28-JUN-2013 14:25                                                       

Sample Amount : 361.73 g                                                                 Sample Amount : 361.73 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.11 %                                                                   Dead Time     : 0.11 %                                                                  

Cal           : 28-JUN-2013 07:41:34,19-JUN-2013 18:43:28                                Cal           : 28-JUN-2013 07:41:34,19-JUN-2013 18:43:28                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS          IDUP      MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.07681     0.1163    0.9    .14633         .14643         0.07087    0.1232   0.9   .15404        .15413             40          1    u     

Bismuth-212                      0.3894      0.2347           .32238         .32299         0.3792     0.2583         .40067        .40115        3    40   0.014  1    u     

Bismuth-214                      0.4675      0.03936          .092533        .094888        0.4778     0.03996        .09667        .099027       2    40   0.053  1    u     

Cesium-137                       -0.008409   0.02057   0.07   .025943        .025946        0.004390   0.01760  0.07  .021964       .021965            40          1    u     

Cobalt-60                        -0.006413   0.02008   0.03   .025443        .025444        0.003500   0.02612  0.03  .014727       .014728            40          1    u     

Europium-152                     0.01389     0.04876   0.1    .061451        .061455        0.02987    0.05287  0.1   .027818       .027855            40          1    u     

Europium-154                     -0.07292    0.1338    0.2    .17331         .17336         0.02006    0.1310   0.2   .16214        .16214             40          1    u     

Lead-212                         0.4079      0.03512          .069097        .075136        0.4830     0.03712        .072749       .080707       17   40   0.482  1    u     

Lead-214                         0.4733      0.04009          .092153        .094773        0.5576     0.03424        .087029       .090851       16   40   0.454  1    u     

Potassium-40                     12.21       0.2268           1.0321         1.2002         12.23      0.2268         1.033         1.2015        0    40   0.009  1    u     

Protactinium-234                 0.01063     0.08799          .097241        .097277        0.06570    0.07543        .093911       .09532             40          1    u     

Radium-226 (By Bismuth-214)      0.4675      0.03936   0.2    .092533        .094888        0.4778     0.03996  0.2   .09667        .099027       2    40   0.053  1    u     

Thallium-208                     0.1880      0.01635          .039443        .041237        0.1683     0.01235        .03562        .037212       11   40   0.252  1    u     

Thorium-232 (By Actinium-228)    0.5257      0.03396   0.9    .11912         .12504         0.6395     0.04722  0.9   .11043        .11973        20   40   0.465  1    u     

Thorium-234                      0.06317     1.108            .35826         .35831         0.8904     1.027          .64466        .65013             40          1    u     

Uranium-235                      0.05742     0.1204    0.18   .042358        .042501        0.05136    0.08885  0.18  .03751        .037639            40          1    u     

u=use  
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Curtis & Tompkins Hunters Point Lab   

Sample ID: 12-PE-E0824-12DUP       
Sample Description: QC692845, 199315, IDUP 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130628_005
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: E0824                        Matrix: S         
Sample Time: 6/4/2013 10:20            Live Time: 2700   sec

Acquisition Time: 6/28/2013 14:25:19        Real Time: 2703   sec
Analysis Time: 6/28/2013 15:10           Dead Time: 0.11   %

Analysis Quantity: 3.617E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.395E-01      1.104E-01      1.197E-01      4.722E-02
Am-241    #AB    7.087E-02      1.540E-01      1.541E-01      1.232E-01
Bi-212    #      3.792E-01      4.007E-01      4.011E-01      2.583E-01
Bi-214           4.778E-01      9.667E-02      9.903E-02      3.996E-02
Co-60     #AB    3.500E-03      1.473E-02      1.473E-02      2.612E-02
Cs-137    #AB    4.390E-03      2.196E-02      2.197E-02      1.760E-02
Eu-152    #AB    2.987E-02      2.782E-02      2.785E-02      5.287E-02
Eu-154    #AB    2.006E-02      1.621E-01      1.621E-01      1.310E-01
K-40             1.223E+01      1.033E+00      1.201E+00      2.268E-01
Pa-234    #AB    6.570E-02      9.391E-02      9.532E-02      7.543E-02
Pb-212           4.830E-01      7.275E-02      8.071E-02      3.712E-02
Pb-214           5.576E-01      8.703E-02      9.085E-02      3.424E-02
Ra-226           9.533E-01      6.293E-01      6.317E-01      4.098E-01
Th-234    #AB    8.904E-01      6.447E-01      6.501E-01      1.027E+00
Tl-208           1.683E-01      3.562E-02      3.721E-02      1.235E-02
U-235     #AB    5.136E-02      3.751E-02      3.764E-02      8.885E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    1.703E+01

Analyst: Chanthachone Alexander
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 15:10:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_005.An1               

Sample description                                             
QC692845, 199315, IDUP                                          

Spectrum Filename: C:\User\SPC\Det1\1_20130628_005.An1

Acquisition information
Start time:                 6/28/2013 14:25:19
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6173E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.6173E+02) = 

7.4716E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 15:10:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_005.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/4/2013 10:20:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1364

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.76       15. 108.68   0.87  1.604E-02    59.54  35.920    PBC<MDA Am241 
62.74       25.  64.80   0.43  1.900E-02
63.15       32.  55.20   0.87  1.951E-02    63.30   3.750  1.193E+00 Th234 

63.30   3.750  1.193E+00 Th234 
74.70       76.  25.03   0.88  2.913E-02
77.22      155.  13.58   0.88  3.099E-02
89.86       49.  34.84   0.40  3.873E-02
93.17       42.  42.48   0.90  4.044E-02    92.59   4.343  6.737E-01 Th234 

93.35   4.100  7.073E-01 Ac228 
93.35   5.760  5.035E-01 U235  
92.59   4.343  6.737E-01 Th234 
93.35   5.760  5.035E-01 U235  

93.20       40.  46.86   0.90  4.008E-02    92.59   4.343  6.287E-01 Th234 
93.35   4.100  6.600E-01 Ac228 
93.35   5.760  4.698E-01 U235  

93.29       57.  33.84   0.70  4.044E-02    92.59   4.343  9.061E-01 Th234 
93.35   4.100  9.513E-01 Ac228 
93.35   5.760  6.771E-01 U235  

121.78        3. 524.15   0.92  4.860E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  5.849E-03 Eu152 

131.33       16.  94.18   0.93  4.960E-02   131.30  18.200    PBC<MDA Pa234 
141.18        4. 248.33   0.94  5.008E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.213E-02 U235  
163.50       16. 106.39   0.95  4.958E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.763E-01 U235  
185.97       59.  33.01   0.68  4.793E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  9.533E-01 Ra226 
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 15:10:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_005.An1               

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
185.72  57.000  5.940E-02 U235  

186.07       45.  36.51   0.97  4.797E-02   185.72  57.000  4.584E-02 U235  
186.21   3.555  7.356E-01 Ra226 

203.20       23.  48.66   0.67  4.638E-02
238.64      327.   7.53   0.97  4.294E-02   238.63  43.600  4.830E-01 Pb212 
241.82       40.  41.11   0.52  4.262E-02   242.00   7.268  3.571E-01 Pb214 
277.56       21.  60.92   1.04  3.941E-02   277.37   6.600  2.240E-01 Tl208 
295.29      142.  14.18   1.05  3.793E-02   295.22  18.414  5.537E-01 Pb214 
302.58       10.  87.72   1.06  3.755E-02   300.09   3.180    PBC<MDA Pb212 
338.49       98.  12.85   1.10  3.476E-02   338.32  11.400  6.816E-01 Ac228 
341.00       18.  46.50   1.10  3.460E-02
352.00      250.   7.62   1.26  3.388E-02   351.93  35.600  5.596E-01 Pb214 
583.40      125.  10.58   1.23  2.410E-02   583.19  85.000  1.683E-01 Tl208 
609.49      186.   9.80   1.52  2.339E-02   609.31  45.490  4.693E-01 Bi214 
660.73        3. 250.17   1.37  2.212E-02   661.66  84.990    PBC<MDA Cs137 
726.92       12.  70.35   1.43  2.074E-02   727.33   6.650    PBC<MDA Bi212 
778.36        1. 772.88   1.48  1.979E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.760E-03 Eu152 
785.40        9.  78.86   1.48  1.968E-02   785.37   1.110    PBC<MDA Bi212 
861.06       31.  31.86   0.33  1.847E-02   860.53  12.400  3.721E-01 Tl208 
873.10        2. 404.12   1.56  1.829E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.006E-02 Eu154 
881.74        6. 107.52   1.57  1.818E-02   880.52  10.500    PBC<MDA Pa234 
911.14      104.  11.72   1.03  1.775E-02   911.20  26.200  6.213E-01 Ac228 
968.99       47.  23.75   1.65  1.700E-02   968.96  15.900  4.780E-01 Ac228 

1120.26       52.  21.41   0.39  1.531E-02  1120.29  14.910  6.354E-01 Bi214 
1173.59        4. 210.39   1.85  1.479E-02  1173.23  99.850    PBC<MDA Co60  
1407.99       11.  46.56   2.08  1.285E-02  1408.01  20.850  1.162E-01 Eu152 

1408.01  20.850  1.162E-01 Eu152 
1460.92      603.   4.07   1.88  1.247E-02  1460.82  10.550  1.223E+01 K40   
1764.80       30.  22.15   2.45  1.061E-02  1764.49  15.310  5.032E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.81    74.77       160.        61. 2.108E+03   66.16   0.950  -      s 
308.90    77.29       155.       146. 4.722E+03   30.63   0.951  -        
359.12    89.86       109.        49. 1.260E+03   66.99   0.400  -      sM
812.09   203.20        51.        23. 5.045E+02   95.41   0.666 U-235   s 

1363.44   340.98        27.        17. 4.827E+02  101.11   1.097  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 15:10:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_005.An1               

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.83    59.76       121.        15.     0.005   217.35   0.869 
Th-234    252.39    63.15       136.        32.     0.012   110.39   0.872s
Th-234    372.48    93.20       152.        40.     0.015    93.71   0.895s
Ac-228    373.07    93.35       126.        57.     0.021    67.67   0.699D
U-235     373.07    93.35       141.        42.     0.016    84.95   0.896D
Eu-152    486.70   121.78       115.         3.     0.001  1048.30   0.919s
Eu-154    494.14   123.64       131.       -12.    -0.004   275.35   0.920s
Pa-234    524.87   131.33       112.        16.     0.006   188.35   0.926s
U-235     564.23   141.18        57.         4.     0.002   496.66   0.936s
U-235     653.44   163.50       138.        16.     0.006   212.79   0.952s
U-235     743.65   186.07       114.        45.     0.017    73.03   0.970s
Ra-226    743.23   185.97       117.        59.     0.022    66.02   0.676s
Pb-212    953.73   238.64       116.       327.     0.121    15.06   0.972 
Pb-214    966.45   241.82       110.        40.     0.015    82.21   0.517s
Tl-208   1109.31   277.56        72.        21.     0.008   121.84   1.044 
Pb-214   1180.15   295.29        83.       140.     0.052    28.35   1.047 
Pb-212   1209.31   302.58        33.        10.     0.004   175.45   1.063s
Ac-228   1352.15   338.32        28.        98.     0.036    25.37   1.095D
Pb-214   1406.84   352.00        41.       244.     0.090    15.24   1.255s
Tl-208   2331.81   583.40        15.       125.     0.046    21.17   1.234s
Bi-214   2436.14   609.49        44.       180.     0.067    19.60   1.522 
Cs-137   2640.99   660.73        26.         3.     0.001   500.35   1.373s
Eu-154   2894.94   724.25        47.        -5.    -0.002   378.41   1.428s
Bi-212   2905.59   726.92        31.        12.     0.005   140.70   1.431s
Eu-152   3111.27   778.36        19.         1.     0.000  1545.76   1.478s
Bi-212   3139.44   785.40        23.         9.     0.003   157.71   1.484s
Tl-208   3441.92   861.06        18.        31.     0.011    63.73   0.329s
Eu-154   3490.09   873.10        20.         2.     0.001   808.24   1.564s
Pa-234   3524.63   881.74        20.         6.     0.002   215.03   1.571s
Ac-228   3642.19   911.14        12.       104.     0.039    23.43   1.032s
Ac-228   3873.50   968.99        38.        47.     0.017    47.49   1.653s
Eu-154   4016.30  1004.70        28.        -1.     0.000  1361.82   1.687s
Eu-152   4457.35  1114.99        25.        -2.    -0.001   788.94   1.789s
Bi-214   4478.39  1120.26        22.        52.     0.019    42.82   0.389s
Co-60    4691.69  1173.59        29.         4.     0.001   420.79   1.849s
Eu-154   5099.17  1275.48        27.        -5.    -0.002   316.37   1.948s
Eu-152   5629.18  1407.99         8.        11.     0.004    93.13   2.082s
K-40     5840.89  1460.92        21.       582.     0.215     8.14   1.883 
Bi-214   7056.54  1764.80         7.        30.     0.011    44.30   2.454s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 15:10:28
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628_005.An1               

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.3954E-01                                      5.12E+12             
911.20 6.213E-01  (  4.722E-02 1.17E+01 2.62E+01 G  
968.96 4.780E-01 -   1.473E-01 2.37E+01 1.59E+01 G  
338.32 6.816E-01  (  8.584E-02 1.27E+01 1.14E+01 G  

Energy duplication    
93.35 9.513E-01 +   4.365E-01 3.38E+01 4.10E+00 XA 

Am-241   I   7.0872E-02                                      1.58E+05             
59.54 7.087E-02  (  1.232E-01 1.09E+02 3.59E+01 G  

Bi-212   N   3.7915E-01                                      5.12E+12             
727.33 2.441E-01 ?(  2.583E-01 7.03E+01 6.65E+00 G  
785.37 1.188E+00 ?(  1.406E+00 7.89E+01 1.11E+00 G  

1620.74 0.000E+00 -   3.735E-01 1.00E+03 1.51E+00 G  

Bi-214   N   4.7783E-01                                      5.84E+05             
609.31 4.693E-01  (P 3.996E-02 9.80E+00 4.55E+01 G  

1120.29 6.354E-01 +   1.313E-01 2.14E+01 1.49E+01 G  
1764.49 5.032E-01 ?(  1.022E-01 2.21E+01 1.53E+01 G  

Co-60    T   3.4999E-03                                      1.93E+03             
1332.49 0.000E+00 &(  2.612E-02 1.00E+03 1.00E+02 G  
1173.23 7.004E-03 ?(  2.353E-02 2.10E+02 9.98E+01 G  

Cs-137   I   4.3897E-03                                      1.10E+04             
661.66 4.390E-03 &(  1.760E-02 2.50E+02 8.50E+01 G  

Eu-152   I   2.9871E-02                                      4.94E+03             
344.28-1.829E-03 &(  5.287E-02 1.76E+03 2.66E+01 G  
121.78 5.849E-03 &(  5.019E-02 5.24E+02 2.84E+01 G  
778.90 8.760E-03 &(  1.104E-01 7.73E+02 1.30E+01 G  
964.08 2.611E-04 %   1.354E-01 3.15E+04 1.45E+01 G  

1112.08-2.444E-02 +   1.560E-01 3.94E+02 1.34E+01 G  
1408.01 1.162E-01 ?(  6.836E-02 4.66E+01 2.09E+01 G  

Eu-154   I   2.0060E-02                                      3.14E+03             
873.18 2.006E-02 ?(  1.310E-01 4.04E+02 1.22E+01 G  
123.07-1.699E-02 &   3.769E-02 1.38E+02 4.04E+01 G  

1274.43-2.772E-02 +   6.920E-02 1.58E+02 3.49E+01 G  
723.30-3.523E-02 +   1.069E-01 1.89E+02 2.00E+01 G  

1004.72-1.052E-02 +   1.168E-01 6.81E+02 1.79E+01 G  
996.25 3.483E-03 %   1.603E-01 2.80E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2232E+01                                      4.57E+11             
1460.82 1.223E+01  (P 2.268E-01 4.07E+00 1.06E+01 G  

Pa-234   N   6.5704E-02                                      1.63E+12             
131.30 5.037E-02 ?(  7.543E-02 9.42E+01 1.82E+01 G  
569.50-4.401E-03 %   1.532E-01 2.12E+03 9.30E+00 G  
946.00-2.463E-03 &   1.346E-01 3.32E+03 1.35E+01 G  
880.52 9.228E-02 ?(  1.519E-01 1.08E+02 1.05E+01 G  
883.24 7.639E-03 &   1.856E-01 1.48E+03 9.70E+00 G  

Pb-212   N   4.8301E-01                                      5.12E+12             
238.63 4.830E-01  (  3.712E-02 7.53E+00 4.36E+01 G  
300.09 2.296E-01 -   3.093E-01 8.77E+01 3.18E+00 G  

Pb-214   N   5.5761E-01                                      5.84E+05             
351.93 5.596E-01  (P 3.424E-02 7.62E+00 3.56E+01 G  
295.22 5.537E-01  (P 8.421E-02 1.42E+01 1.84E+01 G  
242.00 3.571E-01 - P 2.183E-01 4.11E+01 7.27E+00 G  

Ra-226   N   9.5330E-01                                      5.84E+05             
186.21 9.533E-01  (  4.098E-01 3.30E+01 3.56E+00 G  

Th-234   N   8.9038E-01                                      1.63E+12             
63.30 1.193E+00 ?(  1.027E+00 5.52E+01 3.75E+00 G  
92.59 6.287E-01  (  4.565E-01 4.69E+01 4.34E+00 G  

Tl-208   N   1.6829E-01                                      5.12E+12             
583.19 1.683E-01 @(  1.235E-02 1.06E+01 8.50E+01 G  
277.37 2.240E-01 +   2.100E-01 6.09E+01 6.60E+00 G  
860.53 3.721E-01 +   1.201E-01 3.19E+01 1.24E+01 G  

U-235    N   5.1363E-02                                      2.57E+11             
143.77 2.213E-02 ?(  8.885E-02 2.48E+02 1.09E+01 G  
205.32 7.537E-03 &   2.931E-01 2.36E+03 5.02E+00 G  
163.36 1.763E-01  (  3.004E-01 1.06E+02 5.08E+00 G  
185.72 4.584E-02  (  2.519E-02 3.65E+01 5.70E+01 G  

Energy duplication    
93.35 5.035E-01 *   3.285E-01 4.25E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76       121.        15.     0.005   217.35   7.087E-02   
Th-234      63.15       136.        32.     0.012   110.39   1.193E+00   
Th-234      93.20       152.        40.     0.015    93.71   6.287E-01   
U-235       93.35       141.        42.     0.016    84.95   5.035E-01   
Eu-152     121.78       115.         3.     0.001  1048.30   5.849E-03   
Eu-154     123.64       131.       -12.    -0.004   275.35  -1.699E-02   
Pa-234     131.33       112.        16.     0.006   188.35   5.037E-02   
U-235      141.18        57.         4.     0.002   496.66   2.213E-02   
U-235      163.50       138.        16.     0.006   212.79   1.763E-01   
U-235      186.07       114.        45.     0.017    73.03   4.584E-02   
Cs-137     660.73        26.         3.     0.001   500.35   4.390E-03   
Eu-154     724.25        47.        -5.    -0.002   378.41  -3.523E-02   
Bi-212     726.92        31.        12.     0.005   140.70   2.441E-01   
Eu-152     778.36        19.         1.     0.000  1545.76   8.760E-03   
Bi-212     785.40        23.         9.     0.003   157.71   1.188E+00   
Eu-154     873.10        20.         2.     0.001   808.24   2.006E-02   
Pa-234     881.74        20.         6.     0.002   215.03   9.228E-02   
Eu-154    1004.70        28.        -1.     0.000  1361.82  -1.052E-02   
Eu-152    1114.99        25.        -2.    -0.001   788.94  -2.444E-02   
Co-60     1173.59        29.         4.     0.001   420.79   7.004E-03   
Eu-154    1275.48        27.        -5.    -0.002   316.37  -2.772E-02   
Eu-152    1407.99         8.        11.     0.004    93.13   1.162E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.3954E-01    6.3954E-01   1.1043E-01    1.1973E-01  4.722E-02
Am-241 #A    7.0865E-02    7.0872E-02   1.5404E-01    1.5413E-01  1.232E-01
Bi-212 #C    3.7915E-01    3.7915E-01   4.0067E-01    4.0115E-01  2.583E-01
Bi-214       4.7781E-01    4.7783E-01   9.6670E-02    9.9027E-02  3.996E-02
Co-60  #A    3.4696E-03    3.4999E-03   1.4727E-02    1.4728E-02  2.612E-02
Cs-137 #A    4.3831E-03    4.3897E-03   2.1964E-02    2.1965E-02  1.760E-02
Eu-152 #A    2.9770E-02    2.9871E-02   2.7818E-02    2.7855E-02  5.287E-02
Eu-154 #A    1.9954E-02    2.0060E-02   1.6214E-01    1.6214E-01  1.310E-01
K-40         1.2232E+01    1.2232E+01   1.0330E+00    1.2015E+00  2.268E-01
Pa-234 #A    6.5704E-02    6.5704E-02   9.3911E-02    9.5320E-02  7.543E-02
Pb-212       4.8301E-01    4.8301E-01   7.2749E-02    8.0707E-02  3.712E-02
Pb-214       5.5759E-01    5.5761E-01   8.7029E-02    9.0851E-02  3.424E-02
Ra-226       9.5327E-01    9.5330E-01   6.2933E-01    6.3168E-01  4.098E-01
Th-234 #A    8.9038E-01    8.9038E-01   6.4466E-01    6.5013E-01  1.027E+00
Tl-208       1.6829E-01    1.6829E-01   3.5620E-02    3.7212E-02  1.235E-02
U-235  #A    5.1363E-02    5.1363E-02   3.7510E-02    3.7639E-02  8.885E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  351.8 to  2036.6 keV)     1.551E+01  pCi/g         
Total Decayed Activity (  351.8 to  2036.6 keV) 1.5511819E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        06/05/13 10:08                
Type:            LCS                           Analyzed:        06/28/13 17:14                
Lab ID:          QC692077                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   313.83 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          199315                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.78                0.4311    106.0  54-146  

Page 1 of 1                                                                                                                       3.0
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 245981 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE01                                                           
Seqnum        : 1503258210006.1                                                  
File          : 1_20130628_006                                                   
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC692077                                                         
Matrix        : Soil                                                             
Batch         : 199315                                                           
Time          : 28-JUN-2013 17:14                                                
Sample Amount : 313.83 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.22 %                                                           
Cal           : 28-JUN-2013 07:41:34,19-JUN-2013 18:43:28                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.78  106   54-146  .43114        .75459        u    

u=use  

Page 1 of 1                                                                                                           1503258210006.1

268 of 472



Curtis & Tompkins Hunters Point Lab   

Sample ID: LCS                     
Sample Description: QC692077, 199315, LCS, S19706 

------------------------------------------------------------------------------
Detector: HPGE01 50-TP42236A      Spectrum ID: 1_20130628_006
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: LCS                          Matrix: S         
Sample Time: 6/5/2013 10:08            Live Time: 2700   sec

Acquisition Time: 6/28/2013 17:14:57        Real Time: 2706   sec
Analysis Time: 6/28/2013 18:00           Dead Time: 0.22   %

Analysis Quantity: 3.138E+02 g                  

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Efficiency Cal Date: 6/19/2013 18:43                    

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228           6.435E-01      2.370E-01      2.416E-01      1.571E-01
Am-241    #AB    8.831E-02      4.740E-01      4.740E-01      3.887E-01
Bi-212           1.730E+00      7.918E-01      7.967E-01      4.450E-01
Bi-214           1.378E+01      4.311E-01      7.546E-01      9.206E-02
Co-60     #AB    2.768E-03      2.653E-02      2.653E-02      4.142E-02
Cs-137           1.208E-01      6.376E-02      6.399E-02      3.897E-02
Eu-152    #      4.361E-01      1.152E-01      1.171E-01      1.768E-01
Eu-154    #AB    1.329E-01      1.766E-01      1.768E-01      3.731E-01
K-40             8.140E+00      1.241E+00      1.307E+00      5.245E-01
Pa-234    #AB    2.188E-01      2.376E-01      2.438E-01      2.412E-01
Pb-212           5.414E-01      1.386E-01      1.440E-01      9.370E-02
Pb-214           1.539E+01      4.352E-01      8.409E-01      1.158E-01
Ra-226           1.617E+01      1.973E+00      2.179E+00      1.183E+00
Th-234    #AB   -9.099E-02      3.113E+00      3.113E+00      2.563E+00
Tl-208           1.997E-01      6.274E-02      6.403E-02      3.924E-02
U-235     #      8.463E-01      9.928E-02      1.118E-01      4.011E-01 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    5.844E+01

Analyst: Philip Smith
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Sample description                                             
QC692077, 199315, LCS, S19706                                   

Spectrum Filename: C:\User\SPC\Det1\1_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 17:14:57
Live time:               2700
Real time:               2706
Dead time:                  0.22 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1383E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.1383E+02) = 

8.6120E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/5/2013 10:08:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       1_2013-06-25_0129.PBC

6/25/2013 01:29:36

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   27 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0776

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.38       16. 268.35   0.87  1.604E-02    59.54  35.920    PBC<MDA Am241 
74.78      944.   5.65   0.88  2.911E-02
77.24     1643.   3.40   0.88  3.093E-02
79.33      103.  39.00   0.88  3.239E-02
83.95      131.  27.17   0.89  3.539E-02
87.24      593.   7.19   0.89  3.731E-02
89.98      260.  14.49   0.89  3.878E-02
93.17       62.  71.47   0.90  4.044E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  8.451E-01 U235  
92.59   4.343  1.131E+00 Th234 
93.35   5.760  8.451E-01 U235  

93.17       62.  71.47   0.90  4.044E-02    93.35   4.100  1.187E+00 Ac228 
93.35   5.760  8.451E-01 U235  

122.68       53.  48.79   0.62  4.872E-02   123.07  40.400  8.656E-02 Eu154 
130.91       52.  80.72   0.93  4.960E-02   131.30  18.200    PBC<MDA Pa234 
143.36       27. 156.16   0.94  5.008E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.571E-01 U235  
163.25       32. 136.09   0.95  4.958E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.114E-01 U235  
186.20      864.   6.10   1.02  4.793E-02   185.72  57.000  1.008E+00 U235  

186.21   3.555  1.617E+01 Ra226 
185.72  57.000  1.008E+00 U235  

229.80       15. 142.66   0.41  4.380E-02
238.66      374.   9.69   1.01  4.294E-02   238.63  43.600  6.366E-01 Pb212 
242.00     1519.   3.20   1.02  4.262E-02   242.00   7.268  1.562E+01 Pb214 
258.92      124.  26.11   0.53  4.104E-02
295.22     3358.   2.01   1.06  3.794E-02   295.22  18.414  1.532E+01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
299.92       31.  98.02   1.06  3.755E-02   300.09   3.180    PBC<MDA Pb212 
319.38       19. 109.39   1.08  3.610E-02
322.70       27.  86.36   1.08  3.586E-02
338.50      108.  28.53   0.66  3.477E-02   338.32  11.400  8.706E-01 Ac228 
352.00     5871.   1.41   1.12  3.388E-02   351.93  35.600  1.551E+01 Pb214 
572.32       20.  72.65   1.29  2.450E-02   569.50   9.300    PBC<MDA Pa234 
583.46      131.  15.71   1.09  2.410E-02   583.19  85.000  2.039E-01 Tl208 
609.49     4603.   1.56   1.32  2.339E-02   609.31  45.490  1.378E+01 Bi214 
661.54       71.  26.39   0.51  2.212E-02   661.66  84.990  1.208E-01 Cs137 
727.36       75.  22.89   0.63  2.074E-02   727.33   6.650  1.730E+00 Bi212 
768.52      449.   7.50   1.76  1.997E-02
778.93        8. 179.97   1.48  1.979E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  9.805E-02 Eu152 
786.23       92.  21.16   1.48  1.968E-02   785.37   1.110  1.340E+01 Bi212 
860.77       12. 134.31   1.55  1.847E-02   860.53  12.400    PBC<MDA Tl208 
872.25       16. 104.17   1.56  1.829E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.241E-01 Eu154 
911.09       93.  21.74   1.04  1.775E-02   911.20  26.200  6.406E-01 Ac228 
934.26      225.   9.71   1.24  1.744E-02
964.44       38.  46.05   1.65  1.706E-02   964.08  14.500  4.856E-01 Eu152 

964.08  14.500  4.856E-01 Eu152 
969.29       41.  42.04   1.65  1.700E-02   968.96  15.900  4.854E-01 Ac228 

1113.02       15.  84.52   1.79  1.539E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  2.252E-01 Eu152 

1120.48     1058.   3.50   1.63  1.530E-02  1120.29  14.910  1.479E+01 Bi214 
1173.06        3. 479.29   1.85  1.479E-02  1173.23  99.850    PBC<MDA Co60  
1274.13       15.  82.61   1.95  1.389E-02  1274.43  34.900    PBC<MDA Eu154 

1274.43  34.900  1.010E-01 Eu154 
1408.27      197.   9.55   0.95  1.285E-02  1408.01  20.850  2.350E+00 Eu152 

1408.01  20.850  2.350E+00 Eu152 
1461.05      336.   7.17   1.93  1.247E-02  1460.82  10.550  8.140E+00 K40   
1764.64      928.   3.60   1.78  1.061E-02  1764.49  15.310  1.822E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.74    74.75      1292.       696. 2.390E+04   17.41   0.816  -       M
308.62    77.22      1011.      1509. 4.880E+04    7.87   0.883  -       D
316.95    79.30       816.        90. 2.783E+03   92.05   0.885 TH-227   D
335.42    83.93       663.       135. 3.815E+03   60.36   0.484 TH-231  sM
348.57    87.22       795.       562. 1.506E+04   17.69   1.171  -      sM
359.55    89.97       580.       301. 7.769E+03   25.37   0.970  -       M
490.30   122.68       347.        61. 1.250E+03   90.24   0.617 RA-223  s 
918.41   229.80       253.        15. 3.471E+02  285.33   0.413  -      sc

1034.78   258.92       385.       124. 3.021E+03   52.21   0.535 PB-214  s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1276.13   319.30       165.        15. 4.210E+02  232.36   0.285  -      sc
1289.40   322.62       175.        28. 7.919E+02  133.64   0.751 RA-223  sc
3071.91   768.52       163.       449. 2.247E+04   15.01   1.760 BI-214   M
3734.64   934.26        84.       225. 1.290E+04   19.41   1.236 BI-214  s 
5630.30  1408.27       148.        82. 6.415E+03   47.17   0.948 BI-214  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.31    59.38       908.        16.     0.006   536.71   0.869s
Th-234    365.24    91.39      1014.      -109.    -0.041    84.52   0.895s
Ac-228    373.07    93.35       942.        62.     0.023   142.94   0.896D
U-235     373.07    93.35       942.        62.     0.023   142.94   0.896D
Eu-152    485.25   121.42       876.       -24.    -0.009   354.65   0.919s
Eu-154    483.10   120.88       513.        -3.    -0.001  1976.06   0.920s
Pa-234    523.19   130.91       859.        52.     0.019   161.43   0.926s
U-235     572.94   143.36       874.        27.     0.010   312.32   0.936s
U-235     652.43   163.25       961.        32.     0.012   272.18   0.952s
U-235     744.16   186.20       872.       872.     0.323    11.73   0.970 
Ra-226    744.15   186.20       736.       864.     0.320    12.20   1.024 
U-235     821.27   205.50       890.       -20.    -0.007   423.37   0.986s
Pb-212    953.82   238.66       557.       318.     0.118    25.60   0.899 
Pb-214    967.14   241.99       681.      1452.     0.538     8.04   1.008 
Tl-208   1108.61   277.39       659.       -28.    -0.010   263.74   1.044s
Pb-214   1179.88   295.22       424.      3355.     1.243     4.01   1.062 
Pb-212   1198.67   299.92       437.        31.     0.011   196.04   1.063 
Ac-228   1352.86   338.50       313.       108.     0.040    57.06   0.657s
Eu-152   1374.53   343.92       470.       -14.    -0.005   445.27   1.100s
Pb-214   1406.84   352.00       354.      5865.     2.172     2.83   1.123 
Pa-234   2287.54   572.32       100.        20.     0.008   145.30   1.292s
Tl-208   2332.08   583.46       117.       131.     0.049    31.42   1.088 
Bi-214   2436.14   609.49       174.      4597.     1.703     3.13   1.319 
Cs-137   2644.23   661.54        97.        71.     0.026    52.78   0.506s
Eu-154   2896.46   724.63       186.       -35.    -0.013   115.31   1.428s
Bi-212   2907.36   727.36        68.        75.     0.028    45.77   0.634s
Eu-152   3113.55   778.93        96.         8.     0.003   359.95   1.478s
Bi-212   3142.72   786.23       143.        92.     0.034    42.31   1.484 
Tl-208   3440.75   860.77       129.        12.     0.005   268.63   1.552 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154   3486.66   872.25       124.        16.     0.006   208.34   1.564s
Pa-234   3529.51   882.96       105.        -4.    -0.001   744.30   1.571s
Pa-234   3531.59   883.48       135.       -10.    -0.004   343.97   1.573s
Ac-228   3641.99   911.09        97.        93.     0.035    43.47   1.041s
Eu-152   3855.30   964.44       131.        38.     0.014    92.10   1.649s
Ac-228   3874.68   969.29       129.        41.     0.015    84.07   1.653s
Eu-154   4013.28  1003.95       107.        -5.    -0.002   554.75   1.687s
Eu-152   4449.47  1113.02        68.        15.     0.005   169.03   1.790s
Bi-214   4479.28  1120.48        73.      1058.     0.392     7.00   1.634 
Co-60    4689.58  1173.06        89.         3.     0.001   958.58   1.849s
Eu-154   5093.77  1274.13        72.        15.     0.006   165.23   1.948s
Eu-152   5629.88  1408.16        57.       114.     0.042    26.42   2.082s
K-40     5841.41  1461.05        86.       336.     0.124    14.33   1.928 
Bi-212   6480.82  1620.89        53.        -9.    -0.003   239.55   2.301s
Bi-214   7055.79  1764.61        15.       946.     0.350     6.79   1.780s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.4349E-01                                      5.12E+12             
911.20 6.406E-01  (  1.571E-01 2.17E+01 2.62E+01 G  
968.96 4.854E-01 ?(  3.122E-01 4.20E+01 1.59E+01 G  
338.32 8.706E-01  (  3.316E-01 2.85E+01 1.14E+01 G  

Energy duplication    
93.35 1.187E+00 +   1.376E+00 7.15E+01 4.10E+00 XA 

Am-241   I   8.8311E-02                                      1.58E+05             
59.54 8.831E-02 ?(  3.887E-01 2.68E+02 3.59E+01 G  

Bi-212   N   1.7299E+00                                      5.12E+12             
727.33 1.730E+00  (  4.450E-01 2.29E+01 6.65E+00 G  
785.37 1.340E+01 +   4.062E+00 2.12E+01 1.11E+00 G  

1620.74-1.657E+00 -   3.141E+00 1.20E+02 1.51E+00 G  

Bi-214   N   1.3777E+01                                      5.84E+05             
609.31 1.378E+01  (P 9.206E-02 1.56E+00 4.55E+01 G  

1120.29 1.479E+01 +   2.775E-01 3.50E+00 1.49E+01 G  
1764.49 1.858E+01 +   1.754E-01 3.40E+00 1.53E+01 G  

Co-60    T   2.7681E-03                                      1.93E+03             
1332.49-5.850E-04 %(  4.142E-02 4.30E+03 1.00E+02 G  
1173.23 6.126E-03 ?(  4.800E-02 4.79E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   1.2080E-01                                      1.10E+04             
661.66 1.208E-01  (  3.897E-02 2.64E+01 8.50E+01 G  

Eu-152   I   4.3605E-01                                      4.94E+03             
344.28-4.856E-02 ?(  1.768E-01 2.23E+02 2.66E+01 G  
121.78-5.507E-02 +   1.598E-01 1.77E+02 2.84E+01 G  
778.90 9.805E-02 ?(  2.850E-01 1.80E+02 1.30E+01 G  
964.08 4.856E-01  (  3.445E-01 4.60E+01 1.45E+01 G  

1112.08 2.252E-01 &(  2.981E-01 8.45E+01 1.34E+01 G  
1408.01 1.365E+00  (  2.099E-01 1.32E+01 2.09E+01 G  

Eu-154   I   1.3286E-01                                      3.14E+03             
873.18 2.241E-01 &(  3.731E-01 1.04E+02 1.22E+01 G  
123.07-5.285E-03 -   8.590E-02 9.88E+02 4.04E+01 G  

1274.43 1.010E-01 &(  1.308E-01 8.26E+01 3.49E+01 G  
723.30-2.690E-01 +   2.443E-01 5.77E+01 2.00E+01 G  

1004.72-5.775E-02 -   2.607E-01 2.77E+02 1.79E+01 G  
996.25 1.925E-02 %   4.319E-01 1.37E+03 1.05E+01 G  

K-40     N   8.1403E+00                                      4.57E+11             
1460.82 8.140E+00  (P 5.245E-01 7.17E+00 1.06E+01 G  

Pa-234   N   2.1884E-01                                      1.63E+12             
131.30 1.841E-01 ?(  2.412E-01 8.07E+01 1.82E+01 G  
569.50 2.867E-01 ?(  3.270E-01 7.26E+01 9.30E+00 G  
946.00-5.168E-03 %   3.581E-01 4.21E+03 1.35E+01 G  
880.52-6.553E-02 -   3.981E-01 3.72E+02 1.05E+01 G  
883.24-1.761E-01 -   4.901E-01 1.72E+02 9.70E+00 G  

Pb-212   N   5.4140E-01                                      5.12E+12             
238.63 5.414E-01  (  9.370E-02 1.28E+01 4.36E+01 G  
300.09 8.199E-01 +   1.301E+00 9.80E+01 3.18E+00 G  

Pb-214   N   1.5386E+01                                      5.84E+05             
351.93 1.551E+01  (P 1.158E-01 1.41E+00 3.56E+01 G  
295.22 1.532E+01  (P 2.191E-01 2.01E+00 1.84E+01 G  
242.00 1.496E+01  (P 6.259E-01 4.02E+00 7.27E+00 G  

Ra-226   N   1.6173E+01                                      5.84E+05             
186.21 1.617E+01  (  1.183E+00 6.10E+00 3.56E+00 G  

Th-234   N  -9.0985E-02                                      1.63E+12             
63.30-9.098E-02 &(  2.563E+00 1.71E+03 3.75E+00 G  
92.59-2.004E+00 +   1.359E+00 4.23E+01 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.9970E-01                                      5.12E+12             
583.19 2.039E-01  (  3.924E-02 1.57E+01 8.50E+01 G  
277.37-3.412E-01 -   7.336E-01 1.32E+02 6.60E+00 G  
860.53 1.706E-01  (  3.689E-01 1.34E+02 1.24E+01 G  

U-235    N   8.4633E-01                                      2.57E+11             
143.77 1.571E-01 &(  4.011E-01 1.56E+02 1.09E+01 G  
205.32-2.758E-01 +   9.564E-01 2.12E+02 5.02E+00 G  
163.36 4.114E-01  (  9.146E-01 1.36E+02 5.08E+00 G  
185.72 1.017E+00  (  8.028E-02 5.87E+00 5.70E+01 G  

Energy duplication    
93.35 8.451E-01 ?   9.792E-01 7.15E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.38       908.        16.     0.006   536.71   8.831E-02   
Th-234      91.39      1014.      -109.    -0.041    84.52  -2.004E+00   
U-235       93.35       942.        62.     0.023   142.94   8.451E-01   
Eu-152     121.42       876.       -24.    -0.009   354.65  -5.507E-02   
Eu-154     120.88       513.        -3.    -0.001  1976.06  -5.285E-03   
Pa-234     130.91       859.        52.     0.019   161.43   1.841E-01   
U-235      143.36       874.        27.     0.010   312.32   1.571E-01   
U-235      163.25       961.        32.     0.012   272.18   4.114E-01   
U-235      186.20       872.       872.     0.323    11.73   1.017E+00   
U-235      205.50       890.       -20.    -0.007   423.37  -2.758E-01   
Eu-152     343.92       470.       -14.    -0.005   445.27  -4.856E-02   
Pa-234     572.32       100.        20.     0.008   145.30   2.867E-01   
Eu-154     724.63       186.       -35.    -0.013   115.31  -2.690E-01   
Eu-152     778.93        96.         8.     0.003   359.95   9.805E-02   
Eu-154     872.25       124.        16.     0.006   208.34   2.241E-01   
Pa-234     882.96       105.        -4.    -0.001   744.30  -6.553E-02   
Pa-234     883.48       135.       -10.    -0.004   343.97  -1.761E-01   
Eu-152     964.44       131.        38.     0.014    92.10   4.856E-01   
Eu-154    1003.95       107.        -5.    -0.002   554.75  -5.775E-02   
Eu-152    1113.02        68.        15.     0.005   169.03   2.252E-01   
Co-60     1173.06        89.         3.     0.001   958.58   6.126E-03   
Eu-154    1274.13        72.        15.     0.006   165.23   1.010E-01   
Eu-152    1408.16        57.       114.     0.042    26.42   1.365E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.4349E-01    6.4349E-01   2.3705E-01    2.4158E-01  1.571E-01
Am-241 #A    8.8302E-02    8.8311E-02   4.7397E-01    4.7401E-01  3.887E-01
Bi-212       1.7299E+00    1.7299E+00   7.9179E-01    7.9673E-01  4.450E-01
Bi-214       1.3777E+01    1.3777E+01   4.3114E-01    7.5459E-01  9.206E-02
Co-60  #A    2.7450E-03    2.7681E-03   2.6534E-02    2.6535E-02  4.142E-02
Cs-137       1.2062E-01    1.2080E-01   6.3761E-02    6.3995E-02  3.897E-02
Eu-152 #C    4.3463E-01    4.3605E-01   1.1520E-01    1.1710E-01  1.768E-01
Eu-154 #A    1.3218E-01    1.3286E-01   1.7664E-01    1.7677E-01  3.731E-01
K-40         8.1403E+00    8.1403E+00   1.2412E+00    1.3066E+00  5.245E-01
Pa-234 #A    2.1884E-01    2.1884E-01   2.3764E-01    2.4379E-01  2.412E-01
Pb-212       5.4140E-01    5.4140E-01   1.3861E-01    1.4404E-01  9.370E-02
Pb-214       1.5386E+01    1.5386E+01   4.3516E-01    8.4087E-01  1.158E-01
Ra-226       1.6173E+01    1.6173E+01   1.9731E+00    2.1787E+00  1.183E+00
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Th-234 #A   -9.0985E-02   -9.0985E-02   3.1134E+00    3.1134E+00  2.563E+00
Tl-208       1.9970E-01    1.9970E-01   6.2742E-02    6.4030E-02  3.924E-02
U-235  #C    8.4633E-01    8.4633E-01   9.9279E-02    1.1177E-01  4.011E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   83.8 to  2036.6 keV)     5.671E+01  pCi/g         
Total Decayed Activity (   83.8 to  2036.6 keV) 5.6712505E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           245981                        Location:        Hunters Point Naval Shipyard  
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440012                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        06/05/13 10:07                
Lab ID:          QC692076                      Analyzed:        06/28/13 17:17                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   308.08 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          199315                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA        Project MDA   
Americium-241                       -0.01910 U        0.08696       0.06945           0.9     
Bismuth-212                         -0.01656 U        0.2554        0.2079                    
Bismuth-214                         -0.03301 U        0.8385        0.04091                   
Cesium-137                          -0.005738 U       0.01983       0.01549           0.07    
Cobalt-60                            0.0009450 U      0.01834       0.01490           0.03    
Europium-152                         0.007452 U       0.01880       0.03512           0.1     
Europium-154                         0 U              0.1243        0.09877           0.2     
Lead-212                             0.003196 U       0.02550       0.02198                   
Lead-214                            -0.007703 U       0.08229       0.03342                   
Potassium-40                        -0.2449 U         0.7039        0.2953                    
Protactinium-234                     0.01146 U        0.04328       0.05046                   
Radium-226 (By Bismuth-214)         -0.03301 U        0.8385        0.04091           0.2     
Thallium-208                        -0.006027 U       0.03848       0.01783                   
Thorium-232 (By Actinium-228)        0.01464 U        0.03898       0.04992           0.9     
Thorium-234                          0.4207 U         0.7039        0.5322                    
Uranium-235                          0.01566 U        0.03251       0.08901           0.18    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.0
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CURTIS & TOMPKINS BLANK USER REPORT FOR 245981 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE02                                        Lab ID        : QC692076                                                       

Seqnum : 1513258228009.1                               Matrix        : Soil                                                           

File   : 2_20130628_009                                Batch         : 199315                       Time      : 28-JUN-2013 17:17     

Cal    : 28-JUN-2013 07:59:09,09-JAN-2013 12:22:14     Caldate       : 28-JUN-2013, 09-JAN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 308.08 g                     Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   -0.01910      0.06945  0.9   .086958       .08697        u    
Bismuth-212                     -0.01656      0.2079         .25542        .25542        u    
Bismuth-214                     -0.03301      0.04091        .83851        .83851        u    
Cesium-137                      -0.005738     0.01549  0.07  .019829       .019831       u    
Cobalt-60                       0.0009450     0.01490  0.03  .018336       .018336       u    
Europium-152                    0.007452      0.03512  0.1   .018797       .018802       u    
Europium-154                    0             0.09877  0.2   .12427        .12427        u    
Lead-212                        0.003196      0.02198        .025497       .025498       u    
Lead-214                        -0.007703     0.03342        .08229        .082291       u    
Potassium-40                    -0.2449       0.2953         .70393        .70404        u    
Protactinium-234                0.01146       0.05046        .043278       .043372       u    
Radium-226 (By Bismuth-214)     -0.03301      0.04091  0.2   .83851        .83851        u    
Thallium-208                    -0.006027     0.01783        .038483       .038485       u    
Thorium-232 (By Actinium-228)   0.01464       0.04992  0.9   .038984       .038998       u    
Thorium-234                     0.4207        0.5322         .70393        .70505        u    
Uranium-235                     0.01566       0.08901  0.18  .032512       .032528       u    

u=use  

Page 1 of 1                                                                                                           1513258228009.1
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Curtis & Tompkins Hunters Point Lab   

Sample ID: Prep Blank              
Sample Description: QC692076, 199315, BLANK 

------------------------------------------------------------------------------
Detector: HPGE02 50-TP42234A      Spectrum ID: 2_20130628_009
Contract: Tetra Tech EC           Sample Type: SAMPLE 

Unit Number: BLANK                        Matrix: S         
Sample Time: 6/5/2013 10:07            Live Time: 2700   sec

Acquisition Time: 6/28/2013 17:17:18        Real Time: 2702   sec
Analysis Time: 6/28/2013 18:02           Dead Time: 0.07   %

Analysis Quantity: 3.081E+02 g                  

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Efficiency Cal Date: 1/9/2013 12:22                     

Library: GenericAnalysisDDEP.lib
Analysis Engine: Env32   G53W4.26 

-----------------------------------------------------------------------------
2-Sigma        2-Sigma       Minimum
Counting       Total         Detectable

Nuclide   Flags    Activity       Uncert         Uncert        Activity
pCi/g          pCi/g          pCi/g          pCi/g

-----------------------------------------------------------------------------
Ac-228    #AB    1.464E-02      3.898E-02      3.900E-02      4.992E-02
Am-241    #AB   -1.910E-02      8.696E-02      8.697E-02      6.945E-02
Bi-212    #AB   -1.656E-02      2.554E-01      2.554E-01      2.079E-01
Bi-214    #AB   -3.301E-02      8.385E-01      8.385E-01      4.091E-02
Co-60     #AB    9.450E-04      1.834E-02      1.834E-02      1.490E-02
Cs-137    #AB   -5.738E-03      1.983E-02      1.983E-02      1.549E-02
Eu-152    #AB    7.452E-03      1.880E-02      1.880E-02      3.512E-02
Eu-154    #AB    0.000E+00      1.243E-01      1.243E-01      9.877E-02
K-40      #AB   -2.449E-01      7.039E-01      7.040E-01      2.953E-01
Pa-234    #AB    1.146E-02      4.328E-02      4.337E-02      5.046E-02
Pb-212    #AB    3.196E-03      2.550E-02      2.550E-02      2.198E-02
Pb-214    #AB   -7.703E-03      8.229E-02      8.229E-02      3.342E-02
Ra-226    #AB   -1.107E-01      3.768E-01      3.768E-01      3.010E-01
Th-234    #AB    4.207E-01      7.039E-01      7.051E-01      5.322E-01
Tl-208    #AB   -6.027E-03      3.848E-02      3.848E-02      1.783E-02
U-235     #AB    1.566E-02      3.251E-02      3.253E-02      8.901E-02 

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

-----------------------------------------------------------------------------
Total Activity    4.740E-01

Analyst: Philip Smith
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Sample description                                             
QC692076, 199315, BLANK                                         

Spectrum Filename: C:\User\SPC\Det2\2_20130628_009.An1

Acquisition information
Start time:                 6/28/2013 17:17:18
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0808E+02
Activity scaling factor:    1.0000E+00/(  3.7000E-02*  3.0808E+02) = 

8.7727E-02

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       6/5/2013 10:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       2_2013-06-15_0443.PBC

6/15/2013 04:43:23

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    3 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.07    59.17        25.        -3.    -0.001   455.19   0.854s
Th-234    253.09    63.42        24.         9.     0.003   167.34   0.858s
Th-234    372.88    93.39        33.        -4.    -0.001   427.96   0.887s
Ac-228    372.70    93.35        30.        -3.    -0.001   492.31   0.888D
U-235     372.70    93.35        30.        -3.    -0.001   492.31   0.888D
Eu-152    489.76   122.64        34.         1.     0.000  1434.94   0.916s
Pa-234    522.48   130.82        36.        -2.    -0.001  1076.80   0.926s
U-235     573.95   143.70        42.        -3.    -0.001   532.97   0.938s
U-235     654.38   163.82        25.         7.     0.003   207.68   0.957s
U-235     753.25   188.55        23.        -4.    -0.001   388.07   0.979s
Ra-226    745.28   186.56        46.        -6.    -0.002   340.29   0.979s
U-235     824.65   206.41        35.        -6.    -0.002   297.39   0.998s
Pb-212    954.02   238.77        30.         2.     0.001   165.94   1.030s
Pb-214    958.74   239.95        24.        -8.    -0.003   244.28   1.033s
Tl-208   1108.40   277.39        26.         2.     0.001   355.90   1.066s
Ac-228   1352.96   338.55        23.        -2.    -0.001   719.52   1.123s
Eu-152   1379.74   345.25        18.        -3.    -0.001   422.90   1.129s

283 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1406.09   351.84        29.        -3.    -0.001   295.86   1.135s
Cs-137   2647.16   662.13        15.        -3.    -0.001   345.56   1.404s
Eu-154   2891.07   723.09        13.        -2.    -0.001   568.70   1.454s
Bi-212   2907.86   727.29        14.        -1.     0.000  1542.49   1.457s
Eu-152   3119.30   780.13        10.         3.     0.001   275.03   1.498s
Tl-208   3436.54   859.41         9.        -1.     0.000  1115.48   1.560s
Pa-234   3522.81   880.96        13.        -2.    -0.001   444.79   1.576s
Pa-234   3533.10   883.53         9.         2.     0.001   377.81   1.578s
Ac-228   3882.06   970.72         9.         3.     0.001   266.26   1.641s
Eu-154   4018.00  1004.68         5.        -2.    -0.001   431.69   1.666s
Bi-214   4480.85  1120.29        13.        -2.    -0.001   699.96   1.746s
Co-60    4690.32  1172.61        11.        -3.    -0.001   375.06   1.781s
Co-60    5323.81  1330.80         7.         0.     0.000  1940.29   1.881s
K-40     5844.48  1460.79        27.       -10.    -0.004    95.39   1.956s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   1.4641E-02                                      5.12E+12             
911.20-1.251E-03 %(  4.992E-02 2.43E+03 2.62E+01 G  
968.96 4.083E-02 ?(  8.180E-02 1.33E+02 1.59E+01 G  
338.32-1.571E-02 +   9.120E-02 3.60E+02 1.14E+01 G  

Energy duplication    
93.35-6.424E-02 +   2.538E-01 2.46E+02 4.10E+00 XA 

Am-241   I  -1.9104E-02                                      1.58E+05             
59.54-1.910E-02 ?(  6.945E-02 2.28E+02 3.59E+01 G  

Bi-212   N  -1.6559E-02                                      5.12E+12             
727.33-1.656E-02 ?(  2.079E-01 7.71E+02 6.65E+00 G  
785.37 6.269E-02 %   1.093E+00 1.07E+03 1.11E+00 G  

1620.74 0.000E+00 +   1.889E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -3.3011E-02                                      5.84E+05             
609.31-3.301E-02 %(P 4.091E-02 6.05E+02 4.55E+01 G  

1120.29-2.404E-02 + P 1.197E-01 3.50E+02 1.49E+01 G  
1764.49-8.435E-02 % P 9.533E-02 1.00E+03 1.53E+01 G  

Co-60    T   9.4501E-04                                      1.93E+03             
1332.49 9.450E-04 &(  1.490E-02 9.70E+02 1.00E+02 G  
1173.23-5.923E-03 +   1.730E-02 1.88E+02 9.98E+01 G  

284 of 472



ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -5.7382E-03                                      1.10E+04             
661.66-5.738E-03 ?(  1.549E-02 1.73E+02 8.50E+01 G  

Eu-152   I   7.4523E-03                                      4.94E+03             
344.28-1.049E-02 ?(  3.512E-02 2.11E+02 2.66E+01 G  
121.78 2.748E-03 &   3.221E-02 7.17E+02 2.84E+01 G  
778.90 4.423E-02 ?(  9.230E-02 1.38E+02 1.30E+01 G  
964.08 0.000E+00 -   1.356E-01 1.00E+03 1.45E+01 G  

1112.08 0.000E+00 -   1.745E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   2.822E-02 1.00E+03 2.09E+01 G  

K-40     N  -2.4494E-01                                      4.57E+11             
1460.82-2.449E-01 ?(P 2.953E-01 4.77E+01 1.06E+01 G  

Pa-234   N   1.1455E-02                                      1.63E+12             
131.30-5.751E-03 &(  5.046E-02 5.38E+02 1.82E+01 G  
569.50 0.000E+00 +   1.125E-01 1.00E+03 9.30E+00 G  
946.00-4.343E-03 %   1.069E-01 1.51E+03 1.35E+01 G  
880.52-4.098E-02 +   1.437E-01 2.22E+02 1.05E+01 G  
883.24 4.374E-02 ?(  1.278E-01 1.89E+02 9.70E+00 G  

Pb-212   N   3.1964E-03                                      5.12E+12             
238.63 3.196E-03 &(P 2.198E-02 8.30E+01 4.36E+01 G  
300.09-4.377E-02 % P 3.115E-01 2.06E+03 3.18E+00 G  

Pb-214   N  -7.7026E-03                                      5.84E+05             
351.93-7.703E-03 ?(P 3.342E-02 1.48E+02 3.56E+01 G  
295.22-2.306E-02 & P 7.390E-02 1.00E+03 1.84E+01 G  
242.00-8.261E-02 + P 1.202E-01 1.22E+02 7.27E+00 G  

Ra-226   N  -1.1072E-01                                      5.84E+05             
186.21-1.107E-01 ?(  3.010E-01 1.70E+02 3.56E+00 G  

Th-234   N   4.2066E-01                                      1.63E+12             
63.30 4.207E-01 ?(  5.322E-01 8.37E+01 3.75E+00 G  
92.59-7.434E-02 -   2.547E-01 2.14E+02 4.34E+00 G  

Tl-208   N  -6.0270E-03                                      5.12E+12             
583.19-8.697E-03 %(P 1.783E-02 8.44E+02 8.50E+01 G  
277.37 2.836E-02 ?(P 1.485E-01 1.78E+02 6.60E+00 G  
860.53-1.071E-02 +   9.627E-02 5.58E+02 1.24E+01 G  

U-235    N   1.5655E-02                                      2.57E+11             
143.77-2.070E-02 ?(  8.901E-02 2.66E+02 1.09E+01 G  
205.32-8.148E-02 +   1.917E-01 1.49E+02 5.02E+00 G  
163.36 9.394E-02 &(  1.502E-01 1.04E+02 5.08E+00 G  
185.72-4.310E-03 +   1.327E-02 1.94E+02 5.70E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35-4.573E-02 +   1.807E-01 2.46E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.17        25.        -3.    -0.001   455.19  -1.910E-02   
Th-234      63.42        24.         9.     0.003   167.34   4.207E-01   
Th-234      93.39        33.        -4.    -0.001   427.96  -7.434E-02   
Ac-228      93.35        30.        -3.    -0.001   492.31  -6.424E-02   
U-235       93.35        30.        -3.    -0.001   492.31  -4.573E-02   
Eu-152     122.64        34.         1.     0.000  1434.94   2.748E-03   
Pa-234     130.82        36.        -2.    -0.001  1076.80  -5.751E-03   
U-235      143.70        42.        -3.    -0.001   532.97  -2.070E-02   
U-235      163.82        25.         7.     0.003   207.68   9.394E-02   
U-235      188.55        23.        -4.    -0.001   388.07  -4.310E-03   
Ra-226     186.56        46.        -6.    -0.002   340.29  -1.107E-01   
U-235      206.41        35.        -6.    -0.002   297.39  -8.148E-02   
Pb-212     238.77        30.         2.     0.001   165.94   3.196E-03  P
Pb-214     239.95        24.        -8.    -0.003   244.28  -8.261E-02  P
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ORTEC g v - i (3263) Env32  G53W4.26  6/28/2013 18:02:27
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228     338.55        23.        -2.    -0.001   719.52  -1.571E-02   
Eu-152     345.25        18.        -3.    -0.001   422.90  -1.049E-02   
Pb-214     351.84        29.        -3.    -0.001   295.86  -7.703E-03  P
Cs-137     662.13        15.        -3.    -0.001   345.56  -5.738E-03   
Eu-154     723.09        13.        -2.    -0.001   568.70  -1.447E-02   
Bi-212     727.29        14.        -1.     0.000  1542.49  -1.656E-02   
Eu-152     780.13        10.         3.     0.001   275.03   4.423E-02   
Pa-234     880.96        13.        -2.    -0.001   444.79  -4.098E-02   
Pa-234     883.53         9.         2.     0.001   377.81   4.374E-02   
Ac-228     970.72         9.         3.     0.001   266.26   4.083E-02   
Eu-154    1004.68         5.        -2.    -0.001   431.69  -1.800E-02   
Bi-214    1120.29        13.        -2.    -0.001   699.96  -2.404E-02  P
Co-60     1172.61        11.        -3.    -0.001   375.06  -5.923E-03   
Co-60     1330.80         7.         0.     0.000  1940.29   9.450E-04   
K-40      1460.79        27.       -10.    -0.004    95.39  -2.449E-01  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A    1.4641E-02    1.4641E-02   3.8984E-02    3.8998E-02  4.992E-02
Am-241 #A   -1.9102E-02   -1.9104E-02   8.6958E-02    8.6970E-02  6.945E-02
Bi-212 #A   -1.6559E-02   -1.6559E-02   2.5542E-01    2.5542E-01  2.079E-01
Bi-214 #A   -3.3010E-02   -3.3011E-02   8.3851E-01    8.3851E-01  4.091E-02
Co-60  #A    9.3712E-04    9.4501E-04   1.8336E-02    1.8336E-02  1.490E-02
Cs-137 #A   -5.7298E-03   -5.7382E-03   1.9829E-02    1.9831E-02  1.549E-02
Eu-152 #A    7.4279E-03    7.4523E-03   1.8797E-02    1.8802E-02  3.512E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.2427E-01    1.2427E-01  9.877E-02
K-40   #A   -2.4494E-01   -2.4494E-01   7.0393E-01    7.0404E-01  2.953E-01
Pa-234 #A    1.1455E-02    1.1455E-02   4.3278E-02    4.3372E-02  5.046E-02
Pb-212 #A    3.1964E-03    3.1964E-03   2.5497E-02    2.5498E-02  2.198E-02
Pb-214 #A   -7.7024E-03   -7.7026E-03   8.2290E-02    8.2291E-02  3.342E-02
Ra-226 #A   -1.1071E-01   -1.1072E-01   3.7676E-01    3.7683E-01  3.010E-01
Th-234 #A    4.2066E-01    4.2066E-01   7.0393E-01    7.0505E-01  5.322E-01
Tl-208 #A   -6.0270E-03   -6.0270E-03   3.8483E-02    3.8485E-02  1.783E-02
U-235  #A    1.5655E-02    1.5655E-02   3.2512E-02    3.2528E-02  8.901E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628_009.An1               

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.1 to  2034.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 18:56:44
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\1_20130619001_Energy.An1

Acquisition information
Start time:                 6/19/2013 14:27:35
Live time:                600
Real time:                630
Dead time:                  4.77 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/19/2013 14:56:50
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.943E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.72keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0244

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.03    11985.   1.36   0.81  1.866E-02
45.54     6474.   1.84   0.82  1.848E-02
46.85     1760.   6.86   0.82  1.844E-02
121.82    87757.   0.37   0.89  1.592E-02   121.78  28.410  1.000E+00 QA122 
244.65    17291.   0.92   1.03  1.181E-02   244.70   7.550  1.000E+00 Qa245 
295.95      868.   7.91   1.10  1.069E-02
329.15      281.  18.18   1.10  9.967E-03
344.28    49711.   0.47   1.11  9.637E-03   344.28  26.590  1.000E+00 Qa344 
367.72     1673.   4.63   1.18  9.396E-03
411.18     3535.   2.04   1.18  8.948E-03
444.04     4734.   1.94   1.24  8.610E-03
488.81      541.  11.35   1.15  8.150E-03
503.43      236.  19.94   0.80  7.999E-03
564.05      504.  12.53   1.25  7.375E-03
586.45      582.   9.07   1.32  7.144E-03
674.65      242.  17.09   1.41  6.237E-03
678.68      516.   9.02   1.42  6.196E-03
688.71      908.   8.04   1.53  6.092E-03
719.14      447.  13.50   1.13  5.778E-03
778.98    12990.   0.93   1.50  5.163E-03   778.90  12.970  1.000E+00 Qa779 
810.57      449.  14.40   1.42  5.043E-03
867.40     4013.   2.37   1.55  4.829E-03
964.04    12554.   1.02   1.63  4.463E-03   964.08  14.500  1.000E+00 Qa964 

1005.10      647.   6.79   1.71  4.360E-03
1085.91     8058.   1.21   1.74  4.156E-03
1089.85     1284.   4.24   1.74  4.146E-03
1112.08    10647.   1.10   1.77  4.089E-03
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1212.95     1030.   5.26   1.64  3.835E-03
1299.15     1160.   3.41   1.75  3.617E-03
1408.01    13518.   0.88   1.96  3.342E-03  1408.01  20.850  1.000E+00 Qa1408
1457.73      329.   6.23   1.16  3.217E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.86    39.98      7416.     14082. 7.545E+05    2.59   1.131  -      s 
181.85    45.49      3919.      6407. 3.467E+05    3.73   0.819  -       D
187.06    46.79      6293.      1886. 1.023E+05   12.76   0.820  -       D

1183.37   295.95      1480.       868. 8.120E+04   15.82   1.096  -        
1316.15   329.16      1188.       327. 3.281E+04   35.12   1.366  -      s 
1470.36   367.72      1351.      1673. 1.781E+05    9.26   1.180  -      s 
1644.16   411.20       836.      3535. 3.950E+05    4.08   1.180  -       D
1775.57   444.04      1186.      4734. 5.497E+05    3.88   1.243  -        
1954.58   488.81      1076.       541. 6.638E+04   22.70   1.145  -        
2013.05   503.43       788.       236. 2.944E+04   39.87   0.805  -      s 
2255.51   564.05      1246.       504. 6.839E+04   25.05   1.253  -      s 
2345.07   586.45       846.       582. 8.141E+04   18.14   1.324  -        
2697.57   674.58       699.       226. 3.624E+04   39.31   0.935  -      s 
2713.70   678.61       777.       524. 8.459E+04   19.54   1.093  -        
2754.07   688.71      1227.       908. 1.490E+05   16.08   1.526  -        
2875.80   719.14       999.       447. 7.739E+04   26.99   1.129  -      s 
3241.51   810.57      1010.       449. 8.907E+04   28.80   1.423  -      s 
3468.85   867.40      1231.      4013. 8.312E+05    4.74   1.552  -        
4019.70  1005.10       389.       647. 1.485E+05   13.57   1.712  -        
4342.95  1085.84       685.      8058. 1.939E+06    2.41   1.737  -       D
4358.73  1089.78       842.      1284. 3.098E+05    8.48   1.740  -       D
4447.67  1112.08       694.     10647. 2.604E+06    2.20   1.773  -        
4851.23  1212.95       424.      1030. 2.685E+05   10.53   1.636  -        
5196.13  1299.15       102.      1160. 3.207E+05    6.83   1.749  -        
5830.68  1457.73        23.       329. 1.022E+05   12.46   1.163  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.07   121.82      5445.     87757.   146.261     0.73   0.888 
Qa-245    978.20   244.65      2706.     17291.    28.819     1.83   1.035 
Qa-344   1376.60   344.28      1729.     49711.    82.851     0.95   1.112 
Qa-779   3115.05   778.95      1238.     13056.    21.760     2.05   1.514 
Qa-964   3855.42   964.04       826.     12554.    20.923     2.03   1.632 
Qa-1408  5631.73  1408.01       120.     13518.    22.529     1.76   1.960 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.959E-03 3.67E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.009E-03 9.17E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  1.949E-03 4.73E-01 2.66E+01 G  

Qa-779       1.0050E+00                                      4.94E+03             
778.90 1.005E+00  (  6.312E-03 1.02E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.334E-03 1.02E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  1.891E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.7382E-01    1.0000E+00   7.3337E-03    1.1440E-01  1.959E-03
Qa-245       8.7382E-01    1.0000E+00   1.8338E-02    1.1563E-01  7.009E-03
Qa-344       8.7382E-01    1.0000E+00   9.4564E-03    1.1455E-01  1.949E-03
Qa-779       8.7821E-01    1.0050E+00   2.0590E-02    1.1657E-01  6.312E-03
Qa-964       8.7382E-01    1.0000E+00   2.0322E-02    1.1596E-01  5.334E-03
Qa-1408      8.7382E-01    1.0000E+00   1.7603E-02    1.1551E-01  1.891E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.7 keV)     5.247E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.7 keV) 6.0050511E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

294 of 472



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 18:56:44
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619001_Energy.An1         

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    1_Soil 250ml TunaCan_06-19-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:41:34

Efficiency Calibration Date: 6/19/2013  Time: 18:43:28

Calibration Description:
HPGE01 S22147 1_20130619002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0028 +0.250239*Channel -2.03768e-008*Channel**2

FWHM (ch) =   3.2888 +0.000775*Channel +2.12369e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.82      121.78   121.81 -0.03%      0.89     0.92   -3.05%
977.76      244.70   244.65  0.02%      1.02     1.02    0.54%

1375.96      344.28   344.28  0.00%      1.14     1.10    3.43%
3113.59      778.90   778.94 -0.00%      1.47     1.48   -0.53%
3853.77      964.08   964.06  0.00%      1.63     1.65   -1.12%
5629.27     1408.01  1408.01 -0.00%      2.09     2.08    0.41%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3817 %

Coefficients:
-0.396420 -4.062121 0.406738 -0.047391 0.002018 -0.000039

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  4.3971E-003  4.3896E-003     0.17%
59.54  1.5942E-002  1.6035E-002    -0.59%
88.03  3.8766E-002  3.7758E-002     2.60%
122.06  4.8209E-002  4.8639E-002    -0.89%
165.86  4.8734E-002  4.9439E-002    -1.45%
279.20  3.8981E-002  3.9259E-002    -0.71%
391.70  3.1390E-002  3.1557E-002    -0.53%
514.00  2.7261E-002  2.6262E-002     3.67%
661.66  2.2917E-002  2.2122E-002     3.47%
898.04  1.7275E-002  1.7931E-002    -3.80%

1173.23  1.4414E-002  1.4791E-002    -2.61%
1332.49  1.3034E-002  1.3421E-002    -2.97%
1836.05  1.0588E-002  1.0233E-002     3.35%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619002_EffCal.An1         

Sample description                                             
RICAL|S22147|TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\1_20130619002_EffCal.An1

Acquisition information
Start time:                 6/19/2013 15:23:28
Live time:              10800
Real time:              10979
Dead time:                  1.63 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/19/2013 14:56:50
Zero offset:          -0.008 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.943E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.72keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0414

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.56    28127.   1.24   0.86  4.408E-03    46.54   4.252  1.416E+04 Pb210 
59.57    68714.   0.62   0.86  1.607E-02    59.54  35.920  1.105E+03 AM241 
88.07   174655.   0.33   0.87  3.778E-02    88.03   3.626  1.523E+04 CD109 
122.08    98549.   0.43   0.89  4.864E-02   122.06  85.510  3.378E+02 Co57  
136.49    12286.   2.11   0.88  4.990E-02
165.85    91511.   0.45   0.92  4.944E-02   165.86  79.900  5.031E+02 Ce139 
238.58     1620.  12.07   1.06  4.295E-02
255.09     2749.   6.51   0.97  4.139E-02
279.16    28075.   0.99   1.05  3.926E-02   279.20  81.480  1.008E+03 Hg203 
352.14      916.  16.53   0.79  3.387E-02
391.75    69473.   0.46   1.17  3.155E-02   391.70  64.970  8.696E+02 SN113 
511.01     1399.   9.15   1.27  2.637E-02
514.14    50588.   0.50   1.27  2.626E-02   514.00  98.500  1.106E+03 Sr85  
583.34      782.  18.39   1.28  2.410E-02
609.18      773.  16.27   1.42  2.340E-02
661.77    92364.   0.40   1.42  2.212E-02   661.66  84.990  4.598E+02 CS137 
814.21      932.  13.07   1.81  1.919E-02
898.08    86262.   0.42   1.60  1.793E-02   898.04  93.900  1.426E+03 Y898  

1173.31   102702.   0.35   1.80  1.479E-02  1173.23  99.850  6.843E+02 Co1173
1332.58    92882.   0.35   1.91  1.342E-02  1332.49  99.983  6.812E+02 Co1332
1460.88      808.  10.26   1.89  1.247E-02
1836.09    55898.   0.45   2.28  1.023E-02  1836.05  99.320  1.530E+03 Y1836 

298 of 472



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 18:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619002_EffCal.An1         

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.73   136.49     22048.     12286. 2.462E+05    4.23   0.884  -        
953.94   238.58     14648.      1620. 3.773E+04   24.13   1.061  -      s 

1019.97   255.09     12207.      2749. 6.642E+04   13.02   0.971  -        
1408.03   352.14      8816.       916. 2.706E+04   33.06   0.788  -      s 
2043.84   511.00      7485.      1411. 5.351E+04   18.14   1.271  -       D
2332.65   583.34      6422.       782. 3.246E+04   36.78   1.284  -      s 
2436.02   609.18      5569.       773. 3.302E+04   32.54   1.423  -        
3256.08   814.21      4632.       932. 4.856E+04   26.13   1.809  -        
5843.30  1460.88      1685.       808. 6.481E+04   20.52   1.894  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.20    46.56     35862.     28127.     2.604     2.48   0.861 
AM-241    238.21    59.57     40824.     68714.     6.362     1.23   0.862 
CD-109    352.13    88.07     51458.    174655.    16.172     0.65   0.867 
Co-57     488.14   122.08     30007.     98549.     9.125     0.86   0.892 
Ce-139    663.14   165.85     25308.     91511.     8.473     0.89   0.924 
Hg-203   1116.20   279.16     16092.     28075.     2.600     1.99   1.045 
SN-113   1566.45   391.75     10872.     69473.     6.433     0.92   1.168 
Sr-85    2055.35   514.00      6273.     50606.     4.686     0.99   1.274D
CS-137   2646.33   661.77     10019.     92364.     8.552     0.79   1.419 
Y-898    3591.57   898.08      9173.     86262.     7.987     0.83   1.595 
Co-1173  4692.66  1173.31      5104.    102702.     9.509     0.70   1.801 
Co-1332  5329.91  1332.58      3218.     92882.     8.600     0.71   1.910 
Y-1836   7344.91  1836.09      1135.     55898.     5.176     0.90   2.277 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.4156E+04                                      8.12E+03             
46.54 1.416E+04  (  2.221E+02 1.24E+00 4.25E+00 G  

AM-241       1.1054E+03                                      1.58E+05             
59.54 1.105E+03  (  7.573E+00 6.16E-01 3.59E+01 G  

CD-109       1.5232E+04                                      4.61E+02             
88.03 1.523E+04  (  4.609E+01 3.26E-01 3.63E+00 G  

Co-57        3.3783E+02                                      2.72E+02             
122.06 3.378E+02  (  1.384E+00 4.30E-01 8.55E+01 G  

Ce-139       5.0307E+02                                      1.38E+02             
165.86 5.031E+02  (  2.038E+00 4.47E-01 7.99E+01 G  

Hg-203       1.0080E+03                                      4.66E+01             
279.20 1.008E+03  (  1.061E+01 9.95E-01 8.15E+01 G  

SN-113       8.6959E+02                                      1.15E+02             
391.70 8.696E+02  (  3.041E+00 4.62E-01 6.50E+01 G  

Sr-85        1.1060E+03                                      6.48E+01             
514.00 1.106E+03  (  4.033E+00 4.97E-01 9.85E+01 G  

CS-137       4.5975E+02                                      1.10E+04             
661.66 4.598E+02  (  1.161E+00 3.95E-01 8.50E+01 G  

Y-898        1.4256E+03                                      1.07E+02             
898.04 1.426E+03  (  3.688E+00 4.15E-01 9.39E+01 G  

Co-1173      6.8435E+02                                      1.93E+03             
1173.23 6.843E+02  (  1.109E+00 3.49E-01 9.98E+01 G  

Co-1332      6.8119E+02                                      1.93E+03             
1332.49 6.812E+02  (  9.693E-01 3.55E-01 1.00E+02 G  

Y-1836       1.5305E+03                                      1.07E+02             
1836.05 1.530E+03  (  2.149E+00 4.48E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

300 of 472



ORTEC g v - i (1087) Env32  G53W4.26  6/19/2013 18:51:48
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130619002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3953E+04    1.4156E+04   2.4772E+00%   8.8673E+00% 2.221E+02
AM-241       1.1046E+03    1.1054E+03   1.2312E+00%   7.9799E+00% 7.573E+00
CD-109       1.1812E+04    1.5232E+04   6.5169E-01%   8.2858E+00% 4.609E+01
Co-57        2.1939E+02    3.3783E+02   8.5998E-01%   6.6379E+00% 1.384E+00
Ce-139       2.1450E+02    5.0307E+02   8.9429E-01%   6.2627E+00% 2.038E+00
Hg-203       8.1265E+01    1.0080E+03   1.9891E+00%   6.2458E+00% 1.061E+01
SN-113       3.1375E+02    8.6959E+02   9.2470E-01%   5.2088E+00% 3.041E+00
Sr-85        1.8114E+02    1.1060E+03   9.9316E-01%   5.1683E+00% 4.033E+00
CS-137       4.5487E+02    4.5975E+02   7.9100E-01%   5.4760E+00% 1.161E+00
Y-898        4.7439E+02    1.4256E+03   8.3098E-01%   5.3056E+00% 3.688E+00
Co-1173      6.4389E+02    6.8435E+02   6.9871E-01%   5.1681E+00% 1.109E+00
Co-1332      6.4092E+02    6.8119E+02   7.0976E-01%   5.2986E+00% 9.693E-01
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Y-1836       5.0927E+02    1.5305E+03   8.9597E-01%   7.8784E+00% 2.149E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  563.2 to  2035.7 keV)     3.060E+04  Bq            
Total Decayed Activity (  563.2 to  2035.7 keV) 3.9099711E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV                                                              
Detector: HPGE01 50-TP42236A          Source Date: 7/1/2012 09:00
Spectrum: 1_20130619003_EffVerif         Acquired: 6/19/2013 19:14:43

Report Date: 6/27/2013 16:46
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE01 S22147 1_20130619002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS                  %           

-----------------------------------------------------------------------------
Pb-210          6.385E+02           8.80
AM-241          4.291E+02           7.96
CD-109          5.891E+02           8.29
Co-57           3.028E+02           6.67
Ce-139          4.305E+02           6.32
Hg-203          8.325E+02          16.74
SN-113          6.000E+02           5.46
Sr-85           1.033E+03           6.75
CS-137          3.936E+02           5.47
Y-898           1.377E+03           5.53
Co-1173         6.872E+02           5.17
Co-1332         6.994E+02           5.30
Y-1836          1.571E+03           7.99                 

-----------------------------------------------------------------------------
Total                            9.584E+03
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Sample description                                             
RICV|S20633|Eff Verification                                    

Spectrum Filename: C:\User\SPC\Det1\1_20130619003_EffVerif.An1

Acquisition information
Start time:                 6/19/2013 19:14:43
Live time:              10800
Real time:              10925
Dead time:                  1.14 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_Soil 250ml TunaCan_06-19-2013.Clb

HPGE01 S22147 1_20130619002_EffCal RA226                        

Energy Calibration                                      
Created:               6/19/2013 19:12:11
Zero offset:          -0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.043E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 18:43:28
Type:                  Polynomial
Uncertainty:           1.382 %
Coefficients:         -0.396420  -4.062121   0.406738

-0.047391   0.002018  -0.000039

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.69keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0364

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
25.49      824.  13.44   0.00  0.000E+00
46.55    29371.   1.10   0.89  4.396E-03    46.54 100.000  6.385E+02 Pb210 
59.57    74204.   0.54   0.86  1.606E-02    59.54 100.000  4.291E+02 AM241 
88.05   141260.   0.35   0.86  3.777E-02    88.03 100.000  5.891E+02 CD109 
122.07    64591.   0.54   0.88  4.864E-02   122.06 100.000  3.028E+02 Co57  
136.47     8212.   2.54   0.86  4.990E-02
165.85    38769.   0.62   0.94  4.944E-02   165.86 100.000  4.305E+02 Ce139 
238.58     1683.   9.32   1.20  4.295E-02
255.02     1077.  12.92   1.23  4.140E-02
279.10     1838.   7.83   0.99  3.927E-02   279.20 100.000  8.325E+02 Hg203 
351.90      989.  10.97   1.12  3.389E-02
391.74    24335.   0.95   1.16  3.156E-02   391.70 100.000  6.000E+02 SN113 
514.12     6703.   2.23   1.18  2.626E-02   514.00 100.000  1.033E+03 Sr85  
583.26      696.  16.97   1.54  2.410E-02
609.43      776.  13.27   1.21  2.339E-02
661.76    91951.   0.36   1.41  2.212E-02   661.66 100.000  3.935E+02 CS137 
898.10    26326.   0.72   1.60  1.793E-02   898.04 100.000  1.353E+03 Y898  

1173.35    95408.   0.34   1.81  1.479E-02  1173.23 100.000  6.783E+02 Co1173
1332.55    89264.   0.35   1.93  1.342E-02  1332.49 100.000  6.994E+02 Co1332
1836.04    17453.   0.81   2.22  1.023E-02  1836.05 100.000  1.571E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.00    25.49      6727.       824. 0.000E+00   26.87   0.000  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
545.68   136.47     13616.      8212. 1.646E+05    5.09   0.860  -        
953.99   238.58      9171.      1683. 3.919E+04   18.64   1.202  -        

1019.69   255.02      7617.      1077. 2.600E+04   25.85   1.226  -        
1407.22   351.93      6147.       952. 2.809E+04   27.34   0.902  -        
2332.33   583.26      4416.       696. 2.888E+04   33.93   1.538  -      s 
2437.02   609.43      3645.       776. 3.318E+04   26.55   1.209  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.18    46.55     29026.     29371.     2.720     2.20   0.886 
AM-241    238.23    59.57     32156.     74204.     6.871     1.08   0.865 
CD-109    352.11    88.05     35692.    141260.    13.080     0.70   0.864 
Co-57     488.14   122.07     19732.     64591.     5.981     1.07   0.884 
Ce-139    663.20   165.86      9046.     38769.     3.590     1.23   0.938D
Hg-203   1116.01   279.10      7545.      1838.     0.170    15.66   0.993 
SN-113   1566.42   391.74      8419.     24335.     2.253     1.89   1.160 
Sr-85    2055.84   514.12      5564.      6703.     0.621     4.45   1.182 
CS-137   2646.30   661.76      5445.     91951.     8.514     0.72   1.406 
Y-898    3591.54   898.07      6755.     26795.     2.481     1.76   1.609 
Co-1173  4692.61  1173.30      3532.     96658.     8.950     0.69   1.816 
Co-1332  5329.83  1332.55      1767.     89264.     8.265     0.70   1.926 
Y-1836   7344.81  1836.04       441.     17453.     1.616     1.61   2.217 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3853E+02                                      8.12E+03             
46.54 6.385E+02  (  8.630E+00 1.10E+00 1.00E+02 G  

AM-241       4.2914E+02                                      1.58E+05             
59.54 4.291E+02  (  2.416E+00 5.41E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.8908E+02                                      4.61E+02             
88.03 5.891E+02  (  1.836E+00 3.50E-01 1.00E+02 G  

Co-57        3.0283E+02                                      2.72E+02             
122.06 3.028E+02  (  1.534E+00 5.36E-01 1.00E+02 G  

Ce-139       4.3049E+02                                      1.38E+02             
165.86 4.305E+02  (  2.461E+00 6.15E-01 1.00E+02 G  

Hg-203       8.3247E+02                                      4.66E+01             
279.20 8.325E+02  (  9.167E+01 7.83E+00 1.00E+02 G  

SN-113       5.9997E+02                                      1.15E+02             
391.70 6.000E+02  (  5.271E+00 9.46E-01 1.00E+02 G  

Sr-85        1.0331E+03                                      6.48E+01             
514.00 1.033E+03  (  2.678E+01 2.23E+00 1.00E+02 G  

CS-137       3.9355E+02                                      1.10E+04             
661.66 3.935E+02  (  7.359E-01 3.62E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  9.839E+00 8.82E-01 1.00E+02 G  

Co-1173      6.8719E+02                                      1.93E+03             
1173.23 6.872E+02  (  9.844E-01 3.47E-01 1.00E+02 G  

Co-1332      6.9942E+02                                      1.93E+03             
1332.49 6.994E+02  (  7.674E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5713E+03                                      1.07E+02             
1836.05 1.571E+03  (  4.405E+00 8.05E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.1955E+02    6.3853E+02   2.2048E+00%   8.7951E+00% 8.630E+00
AM-241       4.2847E+02    4.2914E+02   1.0816E+00%   7.9582E+00% 2.416E+00
CD-109       3.4641E+02    5.8908E+02   7.0046E-01%   8.2898E+00% 1.836E+00
Co-57        1.2296E+02    3.0283E+02   1.0719E+00%   6.6686E+00% 1.534E+00
Ce-139       7.2609E+01    4.3049E+02   1.2301E+00%   6.3194E+00% 2.461E+00
Hg-203       4.3349E+00    8.3247E+02   1.5656E+01%   1.6738E+01% 9.167E+01
SN-113       7.1401E+01    5.9997E+02   1.8914E+00%   5.4639E+00% 5.271E+00
Sr-85        2.3634E+01    1.0331E+03   4.4537E+00%   6.7499E+00% 2.678E+01
CS-137       3.8486E+02    3.9355E+02   7.2469E-01%   5.4668E+00% 7.359E-01
Y-898        1.3837E+02    1.3767E+03   1.7638E+00%   5.5291E+00% 9.839E+00
Co-1173      6.0508E+02    6.8719E+02   6.9417E-01%   5.1675E+00% 9.844E-01
Co-1332      6.1585E+02    6.9942E+02   7.0112E-01%   5.2974E+00% 7.674E-01
Y-1836       1.5793E+02    1.5713E+03   1.6103E+00%   7.9912E+00% 4.405E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  227.8 to  2035.7 keV)     3.591E+03  GPS/Source    
Total Decayed Activity (  227.8 to  2035.7 keV) 9.5837275E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20121231001_Energy.An1         

Sample description                                             
RICAL,S19582,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\2_20121231001_Energy.An1

Acquisition information
Start time:                 12/31/2012 15:40:14
Live time:                600
Real time:                628
Dead time:                  4.45 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:17:19
Zero offset:           0.009 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.112E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2034.98keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0634

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
40.02    11092.   1.44   1.14  1.774E-02
45.51     5250.   2.05   0.80  1.759E-02
46.80     1576.   6.95   0.80  1.755E-02
121.89    87862.   0.37   0.88  1.556E-02   121.78  28.410  1.000E+00 QA122 
244.64    18460.   0.89   1.04  1.231E-02   244.70   7.550  1.000E+00 Qa245 
295.85      935.   8.11   1.28  1.099E-02
344.15    51432.   0.47   1.12  9.739E-03   344.28  26.590  1.000E+00 Qa344 
367.55     1786.   4.68   1.24  9.494E-03
411.01     3808.   2.27   1.13  9.042E-03
443.92     4886.   1.99   1.20  8.700E-03
488.64      620.  11.14   1.13  8.235E-03
563.80      517.  12.30   1.40  7.454E-03
586.36      584.  10.98   1.07  7.220E-03
678.64      502.  10.59   1.67  6.260E-03
688.72     1006.   6.80   1.19  6.156E-03
719.32      410.  14.65   1.21  5.837E-03
778.99    13445.   1.03   1.52  5.218E-03   778.90  12.970  1.000E+00 Qa779 
810.54      322.  14.63   1.42  5.102E-03
867.44     4021.   2.46   1.53  4.894E-03
919.36      532.  11.16   1.28  4.704E-03
964.07    13078.   0.99   1.65  4.540E-03   964.08  14.500  1.000E+00 Qa964 

1005.29      679.   7.91   1.55  4.431E-03
1085.89     8336.   1.17   1.74  4.219E-03
1089.95     1449.   4.10   1.74  4.209E-03
1112.04    11252.   1.07   1.72  4.150E-03
1212.99     1116.   5.20   1.72  3.885E-03
1299.10     1231.   3.42   1.92  3.658E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.95    13966.   0.88   1.93  3.372E-03  1408.01  20.850  1.000E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.85    40.02      5558.     11092. 6.254E+05    2.88   1.140  -      s 
181.79    45.53      3193.      5250. 2.985E+05    4.11   0.797  -       D
186.94    46.82      5203.      1576. 8.976E+04   13.89   0.798  -       D

1182.27   295.85      1721.       935. 8.512E+04   16.22   1.276  -        
1468.89   367.55      1531.      1786. 1.881E+05    9.36   1.243  -      s 
1642.66   411.01      1178.      3808. 4.211E+05    4.54   1.132  -        
1774.23   443.92      1332.      4886. 5.616E+05    3.97   1.202  -        
1953.06   488.64      1258.       620. 7.527E+04   22.29   1.128  -      s 
2253.60   563.80      1256.       517. 6.930E+04   24.59   1.398  -      s 
2343.80   586.36      1138.       584. 8.086E+04   21.97   1.074  -        
2712.89   678.64       862.       502. 8.020E+04   21.19   1.671  -        
2753.19   688.72      1113.      1006. 1.634E+05   13.60   1.187  -        
2875.61   719.32      1031.       410. 7.022E+04   29.30   1.206  -        
3240.52   810.54       704.       322. 6.315E+04   29.26   1.416  -        
3468.16   867.44      1398.      4021. 8.217E+05    4.91   1.533  -        
3675.91   919.36       790.       532. 1.132E+05   22.33   1.281  -        
4019.75  1005.29       552.       679. 1.532E+05   15.83   1.555  -        
4342.35  1085.83       587.      8336. 1.976E+06    2.34   1.739  -       D
4358.61  1089.89      1038.      1449. 3.442E+05    8.20   1.742  -       D
4446.99  1112.04       742.     11252. 2.711E+06    2.15   1.725  -      s 
4851.10  1212.99       467.      1116. 2.872E+05   10.39   1.718  -        
5195.88  1299.10       128.      1231. 3.365E+05    6.83   1.923  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.89      5225.     87862.   146.437     0.73   0.876 
Qa-245    977.60   244.64      2860.     18460.    30.767     1.78   1.037 
Qa-344   1375.36   344.15      2088.     51432.    85.721     0.94   1.119 
Qa-779   3114.31   778.99      1355.     13445.    22.409     2.05   1.523 
Qa-964   3854.81   964.07       894.     13078.    21.796     1.99   1.654 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.72  1407.95       207.     13966.    23.277     1.76   1.926 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.917E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  6.750E-03 8.91E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.070E-03 4.71E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.378E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.328E-03 9.95E-01 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.400E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.9491E-01    1.0000E+00   7.3060E-03    1.1440E-01  1.917E-03
Qa-245       8.9491E-01    1.0000E+00   1.7816E-02    1.1555E-01  6.750E-03
Qa-344       8.9491E-01    1.0000E+00   9.4244E-03    1.1455E-01  2.070E-03
Qa-779       8.9491E-01    1.0000E+00   2.0504E-02    1.1599E-01  6.378E-03
Qa-964       8.9491E-01    1.0000E+00   1.9895E-02    1.1588E-01  5.328E-03
Qa-1408      8.9491E-01    1.0000E+00   1.7600E-02    1.1551E-01  2.400E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.0 keV)     5.369E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.0 keV) 6.0000134E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    2_Soil 250ml TunaCan_01-02-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:59:09

Efficiency Calibration Date: 1/9/2013  Time: 12:22:14

Calibration Description:
HPGE02 S21306 2_20130102002_EffCal RA226

Energy Calibration Fit
Energy =   0.0980 +0.250225*Channel -5.10072e-008*Channel**2

FWHM (ch) =   3.1707 +0.001030*Channel -3.95493e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.74      121.78   121.88 -0.08%      0.89     0.92   -2.71%
977.56      244.70   244.66  0.02%      1.05     1.04    1.56%

1375.35      344.28   344.15  0.04%      1.15     1.13    1.65%
3114.71      778.90   778.98 -0.01%      1.50     1.50   -0.06%
3855.52      964.08   964.09 -0.00%      1.62     1.64   -1.06%
5632.98     1408.01  1407.99  0.00%      1.93     1.93    0.36%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2902 %

Coefficients:
-0.384817 -4.080384 0.417594 -0.049164 0.002117 -0.000041

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.8907E-003  3.8822E-003     0.22%
59.54  1.5086E-002  1.5199E-002    -0.75%
88.03  3.8467E-002  3.7134E-002     3.47%
122.06  4.7833E-002  4.8493E-002    -1.38%
165.86  4.8587E-002  4.9602E-002    -2.09%
391.70  3.2004E-002  3.1684E-002     1.00%
514.00  2.6820E-002  2.6336E-002     1.81%
661.66  2.3104E-002  2.2169E-002     4.05%
898.04  1.7326E-002  1.7970E-002    -3.71%

1173.23  1.4469E-002  1.4841E-002    -2.57%
1332.49  1.3093E-002  1.3480E-002    -2.96%
1836.05  1.0679E-002  1.0319E-002     3.36%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  13888.00    590.50  4.10% 10/1/2012 09:00:00
Am-241     59.54  35.92 1.58E+005   1030.90    370.30  3.50% 10/1/2012 09:00:00
Cd-109     88.03   3.63 4.61E+002  15312.00    555.20  4.70% 10/1/2012 09:00:00
Co-57     122.06  85.51 2.72E+002    345.92    295.80  4.10% 10/1/2012 09:00:00
Ce-139    165.86  79.90 1.38E+002    524.53    419.10  3.90% 10/1/2012 09:00:00
Hg-203    279.20  81.48 4.66E+001   1099.00    895.50  3.80% 10/1/2012 09:00:00
Sn-113    391.70  64.97 1.15E+002    885.18    575.10  3.90% 10/1/2012 09:00:00
Sr-85     514.00  98.50 6.48E+001   1099.50   1083.00  3.50% 10/1/2012 09:00:00
Cs-137    661.66  84.99 1.10E+004    444.64    377.90  4.00% 10/1/2012 09:00:00
Y-898     898.04  93.90 1.07E+002   1483.50   1393.00  3.90% 10/1/2012 09:00:00
Co-1173  1173.23  99.85 1.93E+003    710.37    709.30  4.00% 10/1/2012 09:00:00
Co-1332  1332.49  99.98 1.93E+003    709.52    709.40  4.00% 10/1/2012 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1484.10   1474.00  4.00% 10/1/2012 09:00:00
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Sample description                                             
RICAL,S21306,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\2_20130102002_EffCal.An1

Acquisition information
Start time:                 1/2/2013 11:08:33
Live time:              10800
Real time:              11025
Dead time:                  2.04 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/9/2013 12:21:49
Zero offset:           0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -4.141E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0503

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
30.41     5269.   2.73   0.80  0.000E+00
31.52     3074.   6.87   0.80  0.000E+00
46.56    24616.   1.34   0.81  3.895E-03    46.54   4.252  1.392E+04 Pb210 
59.57    60306.   0.70   0.83  1.523E-02    59.54  35.920  1.023E+03 AM241 
70.75     2471.  10.28   0.84  2.515E-02
73.00     4717.   5.75   0.84  2.696E-02
88.08   199566.   0.30   0.84  3.716E-02    88.03   3.626  1.578E+04 CD109 
122.10   120497.   0.41   0.87  4.850E-02   122.06  85.510  3.412E+02 Co57  
136.50    15570.   1.61   0.90  4.990E-02
165.86   137571.   0.36   0.94  4.960E-02   165.86  79.900  5.136E+02 Ce139 
238.55     1509.  15.61   0.92  4.319E-02
255.03     4712.   4.85   0.95  4.163E-02
279.05    95538.   0.44   1.04  3.948E-02   279.20  81.480  1.099E+03 Hg203 
351.76     1029.  16.23   1.17  3.405E-02
391.53   113427.   0.36   1.16  3.169E-02   391.70  64.970  8.938E+02 SN113 
510.60     2008.   7.50   1.25  2.646E-02
513.94   115877.   0.32   1.25  2.634E-02   514.00  98.500  1.119E+03 Sr85  
609.28      935.  13.05   1.33  2.346E-02
661.66    93742.   0.40   1.38  2.217E-02   661.66  84.990  4.634E+02 CS137 
814.26     1450.   9.59   1.57  1.923E-02
898.06   142264.   0.30   1.56  1.797E-02   898.04  93.900  1.430E+03 Y898  

1173.26   107180.   0.34   1.77  1.484E-02  1173.23  99.850  6.925E+02 Co1173
1325.07     2012.   6.55   2.73  1.354E-02
1332.55    97003.   0.37   1.86  1.348E-02  1332.49  99.983  6.891E+02 Co1332
1461.10      789.  13.58   1.55  1.254E-02
1835.91    92779.   0.35   2.20  1.032E-02  1836.05  99.320  1.535E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

121.43    30.25      7684.      5269. 0.000E+00    5.45   0.795  -       D
125.88    31.37     20746.      3074. 0.000E+00   13.73   0.796  -       D
282.70    70.77     31589.      1890. 7.516E+04   26.99   0.690  -       D
291.67    73.01     35126.      3491. 1.295E+05   15.93   0.824  -       D
545.42   136.50     32247.     15523. 3.111E+05    3.99   0.951  -        
953.32   238.55     21603.      1509. 3.494E+04   31.23   0.924  -        

1019.20   255.03     19026.      4712. 1.132E+05    9.70   0.955  -        
1405.88   351.76     11199.      1029. 3.023E+04   32.46   1.168  -        
2041.01   510.58     10335.      2008.-8.164E+02   15.00   1.246  -       D
2435.63   609.11      6985.       935. 3.987E+04   26.11   1.331  -       D
3255.54   814.26      5764.      1450. 7.537E+04   19.18   1.566  -        
5299.66  1325.07      3944.      2012. 1.486E+05   13.11   2.729  -      sM
5844.24  1461.10      2808.       789. 6.291E+04   27.15   1.552  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.56     33645.     24616.     2.279     2.68   0.807 
AM-241    237.96    59.57     43908.     60306.     5.584     1.40   0.827 
CD-109    351.91    88.08     55452.    199566.    18.478     0.59   0.842 
Co-57     487.85   122.10     43794.    120497.    11.157     0.82   0.870 
Ce-139    662.75   165.86     35256.    137571.    12.738     0.71   0.940 
Hg-203   1115.21   279.05     25213.     95538.     8.846     0.89   1.042 
SN-113   1564.91   391.53     15357.    113427.    10.502     0.71   1.157 
Sr-85    2054.26   513.92     16138.    115811.    10.723     0.72   1.265 
CS-137   2645.13   661.66     12056.     93742.     8.680     0.79   1.383 
Y-898    3590.79   898.06     10248.    142264.    13.173     0.61   1.558 
Co-1173  4691.99  1173.26      5747.    107180.     9.924     0.68   1.773 
Co-1332  5329.63  1332.55      5552.     97003.     8.982     0.73   1.859 
Y-1836   7345.30  1835.91      2352.     92779.     8.591     0.70   2.204 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.3918E+04                                      8.12E+03             
46.54 1.392E+04  (  2.416E+02 1.34E+00 4.25E+00 G  

AM-241       1.0232E+03                                      1.58E+05             
59.54 1.023E+03  (  8.284E+00 7.01E-01 3.59E+01 G  

CD-109       1.5783E+04                                      4.61E+02             
88.03 1.578E+04  (  4.339E+01 2.96E-01 3.63E+00 G  

Co-57        3.4116E+02                                      2.72E+02             
122.06 3.412E+02  (  1.381E+00 4.09E-01 8.55E+01 G  

Ce-139       5.1363E+02                                      1.38E+02             
165.86 5.136E+02  (  1.633E+00 3.56E-01 7.99E+01 G  

Hg-203       1.0987E+03                                      4.66E+01             
279.20 1.099E+03  (  4.255E+00 4.43E-01 8.15E+01 G  

SN-113       8.9377E+02                                      1.15E+02             
391.70 8.938E+02  (  2.275E+00 3.57E-01 6.50E+01 G  

Sr-85        1.1180E+03                                      6.48E+01             
514.00 1.118E+03  (  2.858E+00 3.60E-01 9.85E+01 G  

CS-137       4.6340E+02                                      1.10E+04             
661.66 4.634E+02  (  1.265E+00 3.97E-01 8.50E+01 G  

Y-898        1.4298E+03                                      1.07E+02             
898.04 1.430E+03  (  2.371E+00 3.04E-01 9.39E+01 G  

Co-1173      6.9252E+02                                      1.93E+03             
1173.23 6.925E+02  (  1.141E+00 3.40E-01 9.98E+01 G  

Co-1332      6.8914E+02                                      1.93E+03             
1332.49 6.891E+02  (  1.233E+00 3.66E-01 1.00E+02 G  

Y-1836       1.5351E+03                                      1.07E+02             
1836.05 1.535E+03  (  1.870E+00 3.52E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq                                                      

_____________________________________________________________________________
Pb-210       1.3808E+04    1.3918E+04   2.6791E+00%   8.9265E+00% 2.416E+02
AM-241       1.0228E+03    1.0232E+03   1.4026E+00%   8.0189E+00% 8.284E+00
CD-109       1.3724E+04    1.5783E+04   5.9229E-01%   8.5609E+00% 4.339E+01
Co-57        2.6906E+02    3.4116E+02   8.1840E-01%   6.6627E+00% 1.381E+00
Ce-139       3.2141E+02    5.1363E+02   7.1194E-01%   6.9778E+00% 1.633E+00
Hg-203       2.7508E+02    1.0987E+03   8.8504E-01%   7.0766E+00% 4.255E+00
SN-113       5.1020E+02    8.9377E+02   7.1429E-01%   5.7802E+00% 2.275E+00
Sr-85        4.1338E+02    1.1180E+03   7.2018E-01%   5.3049E+00% 2.858E+00
CS-137       4.6068E+02    4.6340E+02   7.9357E-01%   5.4901E+00% 1.265E+00
Y-898        7.8066E+02    1.4298E+03   6.0851E-01%   5.2910E+00% 2.371E+00
Co-1173      6.6969E+02    6.9252E+02   6.8063E-01%   5.1996E+00% 1.141E+00
Co-1332      6.6643E+02    6.8914E+02   7.3150E-01%   5.3236E+00% 1.233E+00
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Y-1836       8.3818E+02    1.5351E+03   7.0400E-01%   7.8714E+00% 1.870E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  661.6 to  2035.3 keV)     3.376E+04  Bq            
Total Decayed Activity (  661.6 to  2035.3 keV) 3.9499684E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV,S20633,EFF VERIFICATION 
Detector: HPGE02 50-TP42234A          Source Date: 7/1/2012 09:00
Spectrum: 2_20130102004_EffVerif         Acquired: 1/2/2013 14:50:21

Report Date: 1/11/2013 16:32
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE02 S21306 2_20130102002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.370E+02           8.83
AM-241          4.206E+02           7.98
CD-109          5.765E+02           8.56
Co-57           2.951E+02           6.67
Ce-139          4.263E+02           7.00
Hg-203          8.980E+02           7.37
SN-113          5.973E+02           5.82
Sr-85           1.130E+03           5.42
CS-137          3.937E+02           5.49
Y-898           1.379E+03           5.32
Co-1173         6.941E+02           5.20
Co-1332         6.986E+02           5.32
Y-1836          1.546E+03           7.90                 

-----------------------------------------------------------------------------
Total                            9.692E+03
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 

122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  

325 of 472



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:32:44Page  4
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102004_EffVerif.An1       

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Sample description                                             
RICV,S20633,EFF VERIFICATION                                    

Spectrum Filename: C:\User\SPC\Det2\2_20130102004_EffVerif.An1

Acquisition information
Start time:                 1/2/2013 14:50:21
Live time:              10800
Real time:              10965
Dead time:                  1.51 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_Soil 250ml TunaCan_01-02-2013.Clb

HPGE02 S21306 2_20130102002_EffCal RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:22:14
Type:                  Polynomial
Uncertainty:           1.290 %
Coefficients:         -0.384817  -4.080384   0.417594

-0.049164   0.002117  -0.000041

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0681

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.59    26290.   1.17   0.80  3.921E-03    46.54 100.000  6.370E+02 Pb210 
59.61    68991.   0.58   0.82  1.527E-02    59.54 100.000  4.206E+02 AM241 
88.12   175031.   0.32   0.86  3.718E-02    88.03 100.000  5.765E+02 CD109 
122.17    99742.   0.37   0.91  4.851E-02   122.06 100.000  3.054E+02 Co57  
136.55    12665.   2.18   0.86  4.990E-02
165.91    89853.   0.45   0.96  4.960E-02   165.86 100.000  4.263E+02 Ce139 
238.66     1378.  14.11   1.20  4.317E-02
255.11     2968.   5.56   1.03  4.162E-02
279.11    24329.   1.11   1.02  3.947E-02   279.20 100.000  8.980E+02 Hg203 
351.68     1002.  16.44   0.92  3.405E-02
391.60    66978.   0.49   1.16  3.169E-02   391.70 100.000  5.973E+02 SN113 
513.99    44392.   0.66   1.24  2.634E-02   514.00 100.000  1.130E+03 Sr85  
609.43      786.  13.52   1.34  2.344E-02
661.74    93174.   0.39   1.41  2.217E-02   661.66 100.000  3.937E+02 CS137 
814.22      861.  14.76   1.17  1.923E-02
898.18    78555.   0.38   1.56  1.797E-02   898.04 100.000  1.350E+03 Y898  

1173.27   104079.   0.34   1.72  1.484E-02  1173.23 100.000  6.941E+02 Co1173
1332.52    95145.   0.36   1.88  1.348E-02  1332.49 100.000  6.986E+02 Co1332
1460.79      947.   9.57   1.96  1.254E-02
1835.74    51667.   0.48   2.16  1.032E-02  1836.05 100.000  1.546E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.08   136.55     23531.     12665. 2.538E+05    4.36   0.863  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
953.19   238.66     14584.      1378. 3.193E+04   28.22   1.205  -        

1018.88   255.09     12041.      3002. 7.212E+04   11.90   0.964  -        
1405.02   351.68      9676.      1002. 2.941E+04   32.89   0.916  -      s 
2436.65   609.65      6518.       781. 3.330E+04   37.12   1.048  -        
3255.04   814.22      4781.       861. 4.479E+04   29.51   1.173  -      s 
5843.43  1460.79      1815.       947. 7.553E+04   19.13   1.962  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.56    46.59     27093.     26290.     2.434     2.33   0.802 
AM-241    237.58    59.61     34200.     68991.     6.388     1.15   0.819 
CD-109    351.53    88.12     48053.    175031.    16.207     0.64   0.858 
Co-57     487.52   122.15     31910.     96352.     8.922     0.90   0.905 
Ce-139    662.42   165.91     24174.     89853.     8.320     0.90   0.964 
Hg-203   1114.92   279.11     15859.     24329.     2.253     2.23   1.024 
SN-113   1564.66   391.60     12293.     66978.     6.202     0.98   1.158 
Sr-85    2054.07   513.99     11635.     44392.     4.110     1.32   1.237 
CS-137   2645.00   661.74      9426.     93174.     8.627     0.78   1.406 
Y-898    3590.77   898.12      8389.     80273.     7.433     0.85   1.552 
Co-1173  4692.09  1173.27      5103.    104079.     9.637     0.69   1.723 
Co-1332  5329.74  1332.52      3805.     95145.     8.810     0.71   1.882 
Y-1836   7345.73  1835.74      1758.     51667.     4.784     0.96   2.165 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3702E+02                                      8.12E+03             
46.54 6.370E+02  (  9.293E+00 1.17E+00 1.00E+02 G  

AM-241       4.2062E+02                                      1.58E+05             
59.54 4.206E+02  (  2.627E+00 5.76E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

CD-109       5.7647E+02                                      4.61E+02             
88.03 5.765E+02  (  1.682E+00 3.20E-01 1.00E+02 G  

Co-57        2.9507E+02                                      2.72E+02             
122.06 2.951E+02  (  1.275E+00 4.51E-01 1.00E+02 G  

Ce-139       4.2633E+02                                      1.38E+02             
165.86 4.263E+02  (  1.719E+00 4.48E-01 1.00E+02 G  

Hg-203       8.9797E+02                                      4.66E+01             
279.20 8.980E+02  (  1.083E+01 1.11E+00 1.00E+02 G  

SN-113       5.9731E+02                                      1.15E+02             
391.70 5.973E+02  (  2.304E+00 4.92E-01 1.00E+02 G  

Sr-85        1.1304E+03                                      6.48E+01             
514.00 1.130E+03  (  6.400E+00 6.62E-01 1.00E+02 G  

CS-137       3.9374E+02                                      1.10E+04             
661.66 3.937E+02  (  9.560E-01 3.88E-01 1.00E+02 G  

Y-898        1.3791E+03                                      1.07E+02             
898.04 1.379E+03  (  3.666E+00 4.25E-01 1.00E+02 G  

Co-1173      6.9412E+02                                      1.93E+03             
1173.23 6.941E+02  (  1.110E+00 3.45E-01 1.00E+02 G  

Co-1332      6.9863E+02                                      1.93E+03             
1332.49 6.986E+02  (  1.055E+00 3.56E-01 1.00E+02 G  

Y-1836       1.5457E+03                                      1.07E+02             
1836.05 1.546E+03  (  2.922E+00 4.81E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2703E+02    6.3702E+02   2.3327E+00%   8.8288E+00% 9.293E+00
AM-241       4.2028E+02    4.2062E+02   1.1520E+00%   7.9789E+00% 2.627E+00
CD-109       4.3644E+02    5.7647E+02   6.4069E-01%   8.5644E+00% 1.682E+00
Co-57        1.8397E+02    2.9507E+02   9.0214E-01%   6.6735E+00% 1.275E+00
Ce-139       1.6773E+02    4.2633E+02   8.9693E-01%   6.9991E+00% 1.719E+00
Hg-203       5.7077E+01    8.9797E+02   2.2286E+00%   7.3662E+00% 1.083E+01
SN-113       1.9574E+02    5.9731E+02   9.8482E-01%   5.8198E+00% 2.304E+00
Sr-85        1.5608E+02    1.1304E+03   1.3234E+00%   5.4198E+00% 6.400E+00
CS-137       3.8916E+02    3.9374E+02   7.7655E-01%   5.4877E+00% 9.560E-01
Y-898        4.1362E+02    1.3791E+03   8.4983E-01%   5.3241E+00% 3.666E+00
Co-1173      6.4934E+02    6.9412E+02   6.8904E-01%   5.2007E+00% 1.110E+00
Co-1332      6.5355E+02    6.9863E+02   7.1144E-01%   5.3209E+00% 1.055E+00
Y-1836       4.6359E+02    1.5457E+03   9.6141E-01%   7.8986E+00% 2.922E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.2 to  2034.9 keV)     4.814E+03  GPS/Source    
Total Decayed Activity (   25.2 to  2034.9 keV) 9.6924336E+03  GPS/Source    
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Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\3_20130428001_Energy.An1

Acquisition information
Start time:                 4/28/2013 13:39:14
Live time:                600
Real time:                629
Dead time:                  4.54 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/28/2013 14:12:37
Zero offset:          -0.101 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.758E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.92keV )
Stop channel:            8144 (  2035.36keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

335 of 472



ORTEC g v - i (1087) Env32  G53W4.26  4/28/2013 14:13:51
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130428001_Energy.An1         

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0221

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
30.79     1324.   6.59   1.41  1.695E-02
39.76     7971.   2.02   1.18  1.673E-02
45.28     4298.   2.46   0.83  1.660E-02
46.66     1170.   9.45   0.83  1.656E-02
121.75    81721.   0.38   0.90  1.472E-02   121.78  28.410  1.000E+00 QA122 
244.69    17272.   0.96   1.04  1.171E-02   244.70   7.550  1.000E+00 Qa245 
295.98      948.   7.09   1.18  1.046E-02
344.33    48239.   0.48   1.12  9.283E-03   344.28  26.590  1.000E+00 Qa344 
367.66     1496.   5.12   1.24  9.054E-03
411.07     3589.   2.44   1.23  8.628E-03
443.89     4714.   1.94   1.28  8.305E-03
488.64      647.   9.55   0.99  7.866E-03
563.99      622.   8.16   1.31  7.123E-03
586.15      550.  11.72   1.31  6.908E-03
678.64      500.  10.81   1.09  5.999E-03
688.55      956.   6.60   1.39  5.902E-03
719.20      390.  16.04   0.70  5.601E-03
778.89    12709.   1.05   1.45  5.015E-03   778.90  12.970  1.000E+00 Qa779 
810.55      327.  14.12   1.25  4.898E-03
867.35     3945.   2.49   1.52  4.690E-03
919.51      461.  11.05   1.29  4.499E-03
964.05    12285.   1.01   1.66  4.336E-03   964.08  14.500  1.000E+00 Qa964 

1005.07      652.   6.45   1.58  4.237E-03
1085.85     7965.   1.21   1.71  4.043E-03
1089.89     1314.   4.05   1.72  4.033E-03
1112.08    10183.   1.06   1.73  3.980E-03
1212.82     1006.   5.97   1.76  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1275.02      162.  17.57   0.40  3.587E-03
1299.12     1142.   3.68   1.80  3.529E-03
1407.99    13311.   0.90   1.93  3.267E-03  1408.01  20.850  1.000E+00 Qa1408
1457.53      339.   5.95   1.52  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

123.43    30.79      2730.      1324. 7.811E+04   13.17   1.414  -      s 
159.29    39.76      6644.      7971. 4.764E+05    4.04   1.182  -      s 
181.34    45.22      3436.      4298. 2.590E+05    4.92   0.831  -       D
186.88    46.60      5534.      1170. 7.066E+04   18.90   0.833  -       D

1183.39   295.98      1371.       948. 9.062E+04   14.18   1.178  -        
1469.94   367.66      1407.      1496. 1.652E+05   10.23   1.244  -      s 
1643.53   411.07      1228.      3589. 4.160E+05    4.87   1.230  -        
1774.74   443.89      1137.      4714. 5.675E+05    3.88   1.279  -        
1953.68   488.64      1023.       647. 8.229E+04   19.09   0.992  -      s 
2254.96   564.22       976.       622. 8.729E+04   16.32   1.309  -       D
2343.59   586.15      1166.       550. 7.969E+04   23.44   1.315  -        
2713.44   678.64       834.       500. 8.332E+04   21.61   1.091  -        
2753.09   688.55       946.       956. 1.620E+05   13.20   1.391  -      s 
2875.69   719.20      1067.       390. 6.960E+04   32.09   0.699  -      s 
3241.06   810.55       668.       327. 6.674E+04   28.24   1.247  -        
3468.27   867.35      1327.      3945. 8.412E+05    4.98   1.524  -        
3676.94   919.51       626.       461. 1.024E+05   22.10   1.292  -        
4019.27  1005.07       338.       652. 1.539E+05   12.90   1.575  -        
4342.45  1085.79       687.      7965. 1.970E+06    2.43   1.713  -       D
4358.64  1089.84       761.      1314. 3.259E+05    8.10   1.716  -       D
4447.02  1111.98       751.     10620. 2.669E+06    2.24   1.763  -        
4850.57  1212.82       508.      1006. 2.691E+05   11.93   1.757  -        
5099.50  1275.02       162.       162. 4.516E+04   35.14   0.404  -      s 
5195.95  1299.12       137.      1142. 3.237E+05    7.37   1.797  -        
5830.03  1457.53        13.       339. 1.077E+05   11.91   1.519  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.97   121.75      4907.     81721.   136.202     0.76   0.898 
Qa-245    978.38   244.69      3167.     17272.    28.787     1.93   1.038 
Qa-344   1376.71   344.33      1848.     48239.    80.398     0.97   1.120 
Qa-779   3114.42   778.89      1212.     12709.    21.182     2.09   1.450 
Qa-964   3855.13   964.05       722.     12285.    20.475     2.01   1.663 
Qa-1408  5631.71  1407.99       180.     13311.    22.184     1.79   1.930 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  1.997E-03 3.78E-01 2.84E+01 G  

Qa-245       1.0000E+00                                      4.94E+03             
244.70 1.000E+00  (  7.592E-03 9.64E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.076E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.383E-03 1.05E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  5.097E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.351E-03 8.96E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8022E-01    1.0000E+00   7.5615E-03    1.1441E-01  1.997E-03
Qa-245       8.8022E-01    1.0000E+00   1.9280E-02    1.1578E-01  7.592E-03
Qa-344       8.8022E-01    1.0000E+00   9.6810E-03    1.1457E-01  2.076E-03
Qa-779       8.8022E-01    1.0000E+00   2.0924E-02    1.1607E-01  6.383E-03
Qa-964       8.8022E-01    1.0000E+00   2.0102E-02    1.1592E-01  5.097E-03
Qa-1408      8.8022E-01    1.0000E+00   1.7924E-02    1.1556E-01  2.351E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.4 keV)     5.281E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.4 keV) 6.0000162E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    3_Soil 250ml TunaCan_04-28-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 07:43:17

Efficiency Calibration Date: 4/29/2013  Time: 08:26:15

Calibration Description:
HPGE03 S22147 3_20130428002_EffCal RA226

Energy Calibration Fit
Energy =  -0.0755 +0.250263*Channel -3.95992e-008*Channel**2

FWHM (ch) =   3.0040 +0.001272*Channel -8.61965e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.83      121.78   121.75  0.03%      0.92     0.90    1.75%
978.21      244.70   244.70  0.00%      1.04     1.04   -0.55%

1376.50      344.28   344.34 -0.02%      1.14     1.15   -0.80%
3114.07      778.90   778.88  0.00%      1.48     1.53   -3.86%
3854.89      964.08   964.07  0.00%      1.73     1.66    4.10%
5631.48     1408.01  1408.02 -0.00%      1.84     1.86   -0.82%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.2731 %

Coefficients:
-0.381561 -4.120787 0.430562 -0.052380 0.002340 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.0672E-003  3.0621E-003     0.16%
59.54  1.3375E-002  1.3450E-002    -0.56%
88.03  3.5336E-002  3.4452E-002     2.50%
122.06  4.5653E-002  4.6015E-002    -0.79%
165.86  4.7017E-002  4.7791E-002    -1.65%
279.20  3.8377E-002  3.8493E-002    -0.30%
391.70  3.1054E-002  3.0947E-002     0.34%
514.00  2.6250E-002  2.5708E-002     2.07%
661.66  2.2460E-002  2.1616E-002     3.76%
898.04  1.6884E-002  1.7496E-002    -3.63%

1173.23  1.4141E-002  1.4435E-002    -2.08%
1332.49  1.2786E-002  1.3107E-002    -2.51%
1836.05  1.0328E-002  1.0032E-002     2.87%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  14132.00    600.90  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1111.90    399.40  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  14837.00    538.00  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    340.90    291.50  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    510.51    407.90  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1016.20    828.00  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    874.56    568.20  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1061.90   1046.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    443.82    377.20  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1480.30   1390.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    702.25    701.20  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    701.42    701.30  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1481.10   1471.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL||S22147||TUNACAN                                          

Spectrum Filename: C:\User\Cal\Spectra\3_20130428002_EffCal.An1

Acquisition information
Start time:                 4/28/2013 14:17:10
Live time:              10800
Real time:              11012
Dead time:                  1.92 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 08:35:28
Zero offset:          -0.007 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.377E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2035.37keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2014 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
30.52      920.  13.05   0.00  0.000E+00
46.48    19707.   1.60   0.84  3.018E-03    46.54   4.252  1.372E+04 Pb210 
59.51    57664.   0.70   0.84  1.342E-02    59.54  35.920  1.104E+03 AM241 
72.91     2773.   9.19   0.86  2.450E-02
88.01   172147.   0.34   0.86  3.444E-02    88.03   3.626  8.794E+03 CD109 
122.08   106570.   0.43   0.90  4.602E-02   122.06  85.510  1.333E+02 Co57  
136.52    13818.   2.07   0.93  4.765E-02
165.92   114743.   0.40   0.96  4.779E-02   165.86  79.900  7.989E+01 Ce139 
238.68     1282.  17.04   0.80  4.202E-02
255.21     3980.   5.36   1.07  4.054E-02
279.26    59949.   0.59   1.08  3.849E-02   279.20  81.480  4.437E+00 Hg203 
352.04     1158.  15.06   1.06  3.324E-02
391.75    94031.   0.40   1.17  3.094E-02   391.70  64.970  9.737E+01 SN113 
513.94    84658.   0.44   1.27  2.571E-02   514.00  98.500  2.191E+01 Sr85  
609.12      844.  17.33   1.31  2.288E-02
661.61    90820.   0.39   1.39  2.162E-02   661.66  84.990  4.506E+02 CS137 
814.24     1197.  11.49   1.64  1.873E-02
898.06   118249.   0.34   1.58  1.750E-02   898.04  93.900  1.331E+02 Y898  

1173.17   102659.   0.35   1.75  1.444E-02  1173.23  99.850  6.032E+02 Co1173
1332.49    92840.   0.37   1.87  1.311E-02  1332.49  99.983  6.000E+02 Co1332
1835.99    76553.   0.39   2.17  1.003E-02  1836.05  99.320  1.421E+02 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

122.00    30.52      7943.       920. 0.000E+00   26.10   0.000  -      s 
291.12    72.88     27929.      2967. 1.211E+05   16.35   0.862  -       D
545.73   136.52     27250.     13818. 2.900E+05    4.14   0.933  -        
954.12   238.68     18582.      1282. 3.051E+04   34.09   0.803  -        

1020.21   255.21     16602.      3980. 9.818E+04   10.72   1.070  -        
1407.34   352.04     11266.      1158. 3.485E+04   30.13   1.057  -        
2435.36   609.12      7093.       844. 3.690E+04   34.66   1.305  -        
3255.82   814.24      5542.      1197. 6.391E+04   22.99   1.642  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.79    46.48     33177.     19707.     1.825     3.20   0.835 
AM-241    237.87    59.51     40574.     57664.     5.339     1.40   0.843 
CD-109    351.82    88.01     56808.    172147.    15.940     0.67   0.862 
Co-57     488.00   122.08     38491.    106570.     9.868     0.87   0.895 
Ce-139    663.25   165.92     31640.    114743.    10.624     0.80   0.965 
Hg-203   1116.34   279.26     20841.     59949.     5.551     1.19   1.084 
SN-113   1566.09   391.75     14168.     94031.     8.707     0.80   1.168 
Sr-85    2054.71   513.94     14982.     84658.     7.839     0.88   1.267 
CS-137   2645.30   661.61     10262.     90820.     8.409     0.79   1.388 
Y-898    3591.14   898.06     10115.    118249.    10.949     0.68   1.584 
Co-1173  4691.93  1173.17      5520.    102659.     9.505     0.70   1.746 
Co-1332  5329.59  1332.49      4868.     92840.     8.596     0.74   1.870 
Y-1836   7345.44  1835.99      2200.     76553.     7.088     0.78   2.170 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       1.3721E+04                                      8.12E+03             
46.54 1.372E+04  (  2.955E+02 1.60E+00 4.25E+00 G  

AM-241       1.1039E+03                                      1.58E+05             
59.54 1.104E+03  (  8.985E+00 7.00E-01 3.59E+01 G  

CD-109       8.7937E+03                                      4.61E+02             
88.03 8.794E+03  (  2.837E+01 3.37E-01 3.63E+00 G  

Co-57        1.3331E+02                                      2.72E+02             
122.06 1.333E+02  (  5.718E-01 4.34E-01 8.55E+01 G  

Ce-139       7.9891E+01                                      1.38E+02             
165.86 7.989E+01  (  2.886E-01 3.99E-01 7.99E+01 G  

Hg-203       4.4371E+00                                      4.66E+01             
279.20 4.437E+00  (  2.490E-02 5.94E-01 8.15E+01 G  

SN-113       9.7368E+01                                      1.15E+02             
391.70 9.737E+01  (  2.872E-01 3.99E-01 6.50E+01 G  

Sr-85        2.1906E+01                                      6.48E+01             
514.00 2.191E+01  (  7.380E-02 4.42E-01 9.85E+01 G  

CS-137       4.5063E+02                                      1.10E+04             
661.66 4.506E+02  (  1.171E+00 3.94E-01 8.50E+01 G  

Y-898        1.3312E+02                                      1.07E+02             
898.04 1.331E+02  (  2.638E-01 3.42E-01 9.39E+01 G  

Co-1173      6.0320E+02                                      1.93E+03             
1173.23 6.032E+02  (  1.017E+00 3.49E-01 9.98E+01 G  

Co-1332      5.9999E+02                                      1.93E+03             
1332.49 6.000E+02  (  1.051E+00 3.69E-01 1.00E+02 G  

Y-1836       1.4210E+02                                      1.07E+02             
1836.05 1.421E+02  (  2.029E-01 3.91E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
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! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       1.4014E+04    1.3721E+04   3.1986E+00%   9.0953E+00% 2.955E+02
AM-241       1.1051E+03    1.1039E+03   1.4010E+00%   8.0078E+00% 8.985E+00
CD-109       1.2759E+04    8.7937E+03   6.7433E-01%   8.2876E+00% 2.837E+01
Co-57        2.5078E+02    1.3331E+02   8.6887E-01%   6.6390E+00% 5.718E-01
Ce-139       2.7823E+02    7.9891E+01   7.9811E-01%   6.2497E+00% 2.886E-01
Hg-203       1.7698E+02    4.4371E+00   1.1872E+00%   6.0385E+00% 2.490E-02
SN-113       4.3302E+02    9.7368E+01   7.9806E-01%   5.1878E+00% 2.872E-01
Sr-85        3.0955E+02    2.1906E+01   8.8424E-01%   5.1485E+00% 7.380E-02
CS-137       4.5774E+02    4.5063E+02   7.8714E-01%   5.4754E+00% 1.171E+00
Y-898        6.6645E+02    1.3312E+02   6.8446E-01%   5.2847E+00% 2.638E-01
Co-1173      6.5948E+02    6.0320E+02   6.9865E-01%   5.1681E+00% 1.017E+00
Co-1332      6.5597E+02    5.9999E+02   7.3743E-01%   5.3024E+00% 1.051E+00
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Y-1836       7.1143E+02    1.4210E+02   7.8174E-01%   7.8662E+00% 2.029E-01
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.3 to  2035.4 keV)     3.248E+04  GPS/Source    
Total Decayed Activity (   82.3 to  2035.4 keV) 2.5884643E+04  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Sample description                                             
RICV||S20633||Eff Verification                                  

Spectrum Filename: C:\User\SPC\Det3\3_20130429002_EffVerif.An1

Acquisition information
Start time:                 4/29/2013 11:15:16
Live time:              10800
Real time:              10938
Dead time:                  1.26 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_Soil 250ml TunaCan_04-28-2013.Clb

HPGE03 S22147 3_20130428002_EffCal RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/29/2013 08:26:15
Type:                  Polynomial
Uncertainty:           1.273 %
Coefficients:         -0.381561  -4.120787   0.430562

-0.052380   0.002340  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0521

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.38    20548.   1.54   0.83  2.942E-03    46.54 100.000  6.376E+02 Pb210 
59.44    61074.   0.63   0.84  1.336E-02    59.54 100.000  4.210E+02 AM241 
87.95   138594.   0.36   0.86  3.440E-02    88.03 100.000  5.864E+02 CD109 
122.03    69086.   0.52   0.90  4.601E-02   122.06 100.000  3.004E+02 Co57  
136.47     8964.   2.35   0.91  4.764E-02
165.87    47870.   0.65   0.94  4.779E-02   165.86 100.000  4.246E+02 Ce139 
238.62     1337.  11.67   0.92  4.202E-02
255.18     1570.   9.39   1.03  4.054E-02
279.22     4391.   4.19   1.09  3.849E-02   279.20 100.000  9.452E+02 Hg203 
352.04      963.  14.12   1.15  3.324E-02
391.74    31922.   0.76   1.18  3.095E-02   391.70 100.000  5.891E+02 SN113 
513.98    11806.   1.47   1.26  2.571E-02   514.00 100.000  1.074E+03 Sr85  
609.17      760.  14.27   1.40  2.288E-02
661.64    90431.   0.38   1.40  2.162E-02   661.66 100.000  3.948E+02 CS137 
898.11    36502.   0.70   1.57  1.749E-02   898.04 100.000  1.377E+03 Y898  

1173.24    97635.   0.36   1.79  1.444E-02  1173.23 100.000  6.982E+02 Co1173
1332.57    88709.   0.36   1.89  1.311E-02  1332.49 100.000  6.987E+02 Co1332
1836.08    23686.   0.72   2.18  1.003E-02  1836.05 100.000  1.558E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.74   136.47     14128.      8964. 1.881E+05    4.70   0.907  -        
954.03   238.62      9583.      1337. 3.182E+04   23.34   0.917  -        

1020.24   255.18      8401.      1570. 3.872E+04   18.78   1.029  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1407.41   352.04      6746.       963. 2.899E+04   28.24   1.154  -        
2435.54   609.17      4073.       760. 3.321E+04   28.54   1.397  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.72    46.38     29551.     20548.     1.903     3.08   0.831 
AM-241    237.89    59.44     31758.     61074.     5.655     1.25   0.837 
CD-109    351.83    87.95     37645.    138594.    12.833     0.72   0.860 
Co-57     488.04   122.03     21083.     69086.     6.397     1.04   0.901 
Ce-139    663.27   165.87     16392.     47870.     4.432     1.30   0.941 
Hg-203   1116.33   279.22     10133.      4391.     0.407     8.37   1.086 
SN-113   1566.13   391.74      8507.     31922.     2.956     1.52   1.180 
Sr-85    2054.87   513.98      6357.     11806.     1.093     2.95   1.256 
CS-137   2645.36   661.64      6981.     90431.     8.373     0.76   1.404 
Y-898    3591.20   898.11      6873.     36502.     3.380     1.39   1.572 
Co-1173  4692.02  1173.24      4633.     97635.     9.040     0.71   1.786 
Co-1332  5329.66  1332.57      2645.     88709.     8.214     0.72   1.886 
Y-1836   7345.61  1836.08       949.     23686.     2.193     1.44   2.176 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.3756E+02                                      8.12E+03             
46.54 6.376E+02  (  1.243E+01 1.54E+00 1.00E+02 G  

AM-241       4.2100E+02                                      1.58E+05             
59.54 4.210E+02  (  2.862E+00 6.27E-01 1.00E+02 G  

CD-109       5.8641E+02                                      4.61E+02             
88.03 5.864E+02  (  1.913E+00 3.59E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.0036E+02                                      2.72E+02             
122.06 3.004E+02  (  1.471E+00 5.18E-01 1.00E+02 G  

Ce-139       4.2461E+02                                      1.38E+02             
165.86 4.246E+02  (  2.646E+00 6.51E-01 1.00E+02 G  

Hg-203       9.4521E+02                                      4.66E+01             
279.20 9.452E+02  (  5.048E+01 4.19E+00 1.00E+02 G  

SN-113       5.8911E+02                                      1.15E+02             
391.70 5.891E+02  (  3.966E+00 7.62E-01 1.00E+02 G  

Sr-85        1.0737E+03                                      6.48E+01             
514.00 1.074E+03  (  1.690E+01 1.47E+00 1.00E+02 G  

CS-137       3.9483E+02                                      1.10E+04             
661.66 3.948E+02  (  8.500E-01 3.80E-01 1.00E+02 G  

Y-898        1.3767E+03                                      1.07E+02             
898.04 1.377E+03  (  7.285E+00 6.97E-01 1.00E+02 G  

Co-1173      6.9822E+02                                      1.93E+03             
1173.23 6.982E+02  (  1.134E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9868E+02                                      1.93E+03             
1332.49 6.987E+02  (  9.438E-01 3.59E-01 1.00E+02 G  

Y-1836       1.5580E+03                                      1.07E+02             
1836.05 1.558E+03  (  4.722E+00 7.20E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2132E+02    6.3756E+02   3.0831E+00%   9.0553E+00% 1.243E+01
AM-241       4.2044E+02    4.2100E+02   1.2548E+00%   7.9835E+00% 2.862E+00
CD-109       3.7248E+02    5.8641E+02   7.1830E-01%   8.2913E+00% 1.913E+00
Co-57        1.3902E+02    3.0036E+02   1.0362E+00%   6.6630E+00% 1.471E+00
Ce-139       9.2745E+01    4.2461E+02   1.3015E+00%   6.3337E+00% 2.646E+00
Hg-203       1.0563E+01    9.4521E+02   8.3703E+00%   1.0253E+01% 5.048E+01
SN-113       9.5507E+01    5.8911E+02   1.5237E+00%   5.3478E+00% 3.966E+00
Sr-85        4.2520E+01    1.0737E+03   2.9461E+00%   5.8655E+00% 1.690E+01
CS-137       3.8737E+02    3.9483E+02   7.6086E-01%   5.4717E+00% 8.500E-01
Y-898        1.9318E+02    1.3767E+03   1.3935E+00%   5.4223E+00% 7.285E+00
Co-1173      6.2627E+02    6.9822E+02   7.1333E-01%   5.1701E+00% 1.134E+00
Co-1332      6.2668E+02    6.9868E+02   7.1794E-01%   5.2997E+00% 9.438E-01
Y-1836       2.1862E+02    1.5580E+03   1.4404E+00%   7.9587E+00% 4.722E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.4 keV)     3.847E+03  GPS/Source    
Total Decayed Activity (   24.9 to  2035.4 keV) 9.7044336E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

352 of 472



ORTEC g v - i (1087) Env32  G53W4.26  4/29/2013 14:17:41
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429002_EffVerif.An1       

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

Sample description                                             
RICAL,S19583,POINT SOURCE                                       

Spectrum Filename: C:\User\Cal\Spectra\4_20130304001_Energy.An1

Acquisition information
Start time:                 3/4/2013 19:18:56
Live time:                600
Real time:                683
Dead time:                 12.14 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04  S15983 4_20130304001_Energy                             

Energy Calibration                                      
Created:               3/4/2013 19:32:55
Zero offset:          -0.053 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.155E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.97keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0286

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
39.68     8584.   2.01   1.14  1.739E-02
45.25     4519.   2.33   0.79  1.722E-02
46.62     1245.   8.98   0.79  1.718E-02
121.77    83464.   0.38   0.86  1.492E-02   121.78  28.410  1.000E+00 QA122 
244.76    16671.   0.86   1.00  1.122E-02   244.70   7.550  9.997E-01 Qa245 
295.97      849.   7.30   1.07  1.013E-02
344.23    47687.   0.49   1.11  9.109E-03   344.28  26.590  1.000E+00 Qa344 
367.67     1536.   4.90   1.13  8.882E-03
411.07     3512.   2.27   1.21  8.463E-03
443.94     4576.   1.98   1.16  8.146E-03
488.74      673.   9.38   1.17  7.714E-03
563.97      579.  11.00   1.05  6.989E-03
586.38      506.  11.32   1.23  6.773E-03
674.57      323.  13.27   1.39  5.921E-03
678.72      510.   8.89   1.40  5.881E-03
688.69     1021.   7.42   1.48  5.786E-03
719.42      436.  13.03   1.10  5.490E-03
778.94    12555.   1.08   1.45  4.916E-03   778.90  12.970  1.000E+00 Qa779 
810.61      384.  15.34   0.97  4.794E-03
867.41     3773.   2.31   1.55  4.575E-03
926.18      225.  17.85   0.87  4.348E-03
964.05    11997.   1.07   1.65  4.202E-03   964.08  14.500  1.000E+00 Qa964 

1005.02      708.   7.12   1.44  4.108E-03
1085.87     7937.   1.18   1.72  3.922E-03
1089.87     1369.   3.94   1.72  3.913E-03
1112.03    10281.   1.14   1.73  3.862E-03
1213.02     1049.   5.08   1.86  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.21     1122.   3.60   1.85  3.432E-03
1408.00    13063.   0.91   1.93  3.182E-03  1408.01  20.850  1.000E+00 Qa1408
1457.58      362.   5.81   1.74  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

158.79    39.68      7828.      8584. 4.936E+05    4.02   1.135  -      s 
181.06    45.24      3301.      4519. 2.623E+05    4.67   0.793  -       D
186.53    46.61      5627.      1245. 7.247E+04   17.96   0.794  -       D

1183.36   295.97      1249.       849. 8.383E+04   14.61   1.066  -        
1470.02   367.67      1294.      1536. 1.730E+05    9.81   1.126  -      s 
1643.55   411.07      1008.      3512. 4.150E+05    4.53   1.211  -        
1775.00   443.94      1144.      4576. 5.617E+05    3.97   1.165  -        
1954.12   488.74      1069.       673. 8.725E+04   18.76   1.171  -        
2255.00   563.97      1201.       579. 8.288E+04   22.01   1.047  -        
2344.59   586.38       994.       506. 7.477E+04   22.65   1.233  -        
2714.38   678.84       858.       512. 8.706E+04   21.70   1.211  -        
2753.79   688.69      1240.      1021. 1.764E+05   14.84   1.479  -        
2876.68   719.42       901.       436. 7.944E+04   26.06   1.101  -        
3241.47   810.61       907.       384. 8.007E+04   30.69   0.971  -      s 
3468.65   867.41      1056.      3773. 8.249E+05    4.61   1.553  -        
3703.80   926.18       497.       225. 5.180E+04   35.70   0.872  -      s 
4019.23  1005.02       470.       708. 1.724E+05   14.23   1.442  -        
4342.68  1085.84       434.      7937. 2.024E+06    2.36   1.717  -       D
4358.70  1089.84       767.      1369. 3.498E+05    7.87   1.720  -       D
4447.38  1112.03       756.     10281. 2.662E+06    2.28   1.732  -        
4851.49  1213.02       399.      1049. 2.890E+05   10.17   1.858  -        
5196.43  1299.21       119.      1122. 3.270E+05    7.20   1.854  -        
5830.30  1457.58        16.       362. 1.180E+05   11.62   1.735  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

356 of 472



ORTEC g v - i (1087) Env32  G53W4.26  3/4/2013 19:34:35
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304001_Energy.An1         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.77      6000.     83464.   139.106     0.76   0.863 
Qa-245    978.59   244.75      2632.     16492.    27.487     1.87   1.007 
Qa-344   1376.28   344.23      1888.     47687.    79.479     0.97   1.106 
Qa-779   3114.78   778.94      1376.     12555.    20.925     2.16   1.452 
Qa-964   3855.29   964.05       972.     11997.    19.995     2.14   1.654 
Qa-1408  5631.85  1408.00       197.     13063.    21.771     1.82   1.931 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0000E+00                                      4.94E+03             
121.78 1.000E+00  (  2.162E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8901E-01                                      4.94E+03             
244.70 9.890E-01  (  7.168E-03 9.37E-01 7.55E+00 G  

Qa-344       1.0000E+00                                      4.94E+03             
344.28 1.000E+00  (  2.123E-03 4.85E-01 2.66E+01 G  

Qa-779       1.0000E+00                                      4.94E+03             
778.90 1.000E+00  (  6.884E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0000E+00                                      4.94E+03             
964.08 1.000E+00  (  6.055E-03 1.07E+00 1.45E+01 G  

Qa-1408      1.0000E+00                                      4.94E+03             
1408.01 1.000E+00  (  2.506E-03 9.09E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       8.8701E-01    1.0000E+00   7.6103E-03    1.1442E-01  2.162E-03
Qa-245       8.7727E-01    9.8901E-01   1.8526E-02    1.1442E-01  7.168E-03
Qa-344       8.8701E-01    1.0000E+00   9.7044E-03    1.1458E-01  2.123E-03
Qa-779       8.8701E-01    1.0000E+00   2.1570E-02    1.1618E-01  6.884E-03
Qa-964       8.8701E-01    1.0000E+00   2.1393E-02    1.1615E-01  6.055E-03
Qa-1408      8.8701E-01    1.0000E+00   1.8174E-02    1.1560E-01  2.506E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.312E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9890275E+00  µCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Calibration Data from file:    4_Soil 250ml TunaCan_03-04-2013.Clb
Energy Calibration Date: 6/28/2013  Time: 08:02:15

Efficiency Calibration Date: 3/5/2013  Time: 18:53:13

Calibration Description:
HPGE04  S21603 4_20130304002_EffCal RA226

Energy Calibration Fit
Energy =  -0.1174 +0.250213*Channel -3.26045e-008*Channel**2

FWHM (ch) =   2.9661 +0.001049*Channel -3.24975e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.14      121.78   121.76  0.02%      0.86     0.87   -1.29%
978.77      244.70   244.75 -0.02%      1.00     0.99    0.54%

1376.47      344.28   344.23  0.01%      1.10     1.09    1.23%
3114.85      778.90   778.94 -0.01%      1.47     1.48   -0.82%
3855.29      964.08   964.04  0.00%      1.63     1.63    0.16%
5631.87     1408.01  1408.02 -0.00%      1.96     1.96    0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3486 %

Coefficients:
-0.377104 -4.127613 0.443802 -0.053447 0.002385 -0.000047

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  3.2391E-003  3.2326E-003     0.20%
59.54  1.4205E-002  1.4302E-002    -0.68%
88.03  3.7629E-002  3.6515E-002     2.96%
122.06  4.8153E-002  4.8445E-002    -0.61%
165.86  4.8618E-002  4.9924E-002    -2.69%
279.20  3.9819E-002  3.9668E-002     0.38%
391.70  3.1925E-002  3.1651E-002     0.86%
514.00  2.6599E-002  2.6162E-002     1.64%
661.66  2.2836E-002  2.1917E-002     4.02%
898.04  1.7055E-002  1.7683E-002    -3.69%

1173.23  1.4151E-002  1.4565E-002    -2.92%
1332.49  1.2935E-002  1.3218E-002    -2.19%
1836.05  1.0438E-002  1.0115E-002     3.09%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15094.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.90 1.58E+005   1187.50    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.61 4.63E+002  15909.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.60 2.72E+002    363.55    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.85  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.17  81.50 4.66E+001   1084.50    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.71  64.00 1.15E+002    947.66    606.50  3.90% 1/1/2013 09:00:00
Sr-85     513.99  95.70 6.48E+001   1166.10   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  85.10 1.10E+004    473.09    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.02  93.70 1.07E+002   1583.80   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.97 1.92E+003    748.72    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.51  99.99 1.92E+003    748.77    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.01  99.20 1.07E+002   1583.70   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Cal\Spectra\4_20130304002_EffCal.An1

Acquisition information
Start time:                 3/4/2013 19:42:26
Live time:              10800
Real time:              11644
Dead time:                  7.24 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal                             

Energy Calibration                                      
Created:               3/5/2013 18:53:33
Zero offset:           0.071 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.988E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.08keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0356

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
46.47    22321.   1.61   0.80  3.181E-03    46.54   4.252  1.512E+04 Pb210 
59.47    65384.   0.71   0.82  1.424E-02    59.54  35.920  1.179E+03 AM241 
70.67     4033.   7.50   0.82  2.425E-02
72.90     7574.   4.06   0.83  2.607E-02
82.37     2616.  12.71   0.88  3.301E-02
88.06   212524.   0.30   0.82  3.653E-02    88.03   3.626  1.632E+04 CD109 
122.11   137989.   0.40   0.85  4.845E-02   122.06  85.510  3.617E+02 Co57  
136.52    17588.   1.92   0.87  5.003E-02
165.93   166857.   0.33   0.92  4.992E-02   165.86  79.900  5.304E+02 Ce139 
255.20     5696.   4.29   0.93  4.187E-02
279.24   150028.   0.33   1.04  3.966E-02   279.20  81.480  1.088E+03 Hg203 
391.66   143512.   0.32   1.12  3.165E-02   391.70  64.970  9.412E+02 SN113 
513.99   164333.   0.29   1.23  2.616E-02   514.00  98.500  1.151E+03 Sr85  
609.35      930.  18.22   1.43  2.322E-02
661.65    98904.   0.40   1.36  2.192E-02   661.66  84.990  4.936E+02 CS137 
814.09     1687.   6.88   1.42  1.895E-02
898.03   182042.   0.27   1.56  1.768E-02   898.04  93.900  1.523E+03 Y898  

1173.21   111849.   0.34   1.75  1.456E-02  1173.23  99.850  7.283E+02 Co1173
1324.82     3076.   4.98   2.71  1.328E-02
1332.49   102264.   0.36   1.88  1.322E-02  1332.49  99.983  7.328E+02 Co1332
1836.04   117943.   0.31   2.25  1.011E-02  1836.05  99.320  1.631E+03 Y1836 
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

282.39    70.70     44989.      2757. 1.137E+05   22.62   0.762  -       D
291.09    72.92     41812.      6477. 2.484E+05    9.27   0.825  -       D
329.09    82.37     51398.      2616. 7.927E+04   25.42   0.879  -      s 
545.60   136.52     40013.     17588. 3.516E+05    3.83   0.874  -        

1020.20   255.20     22518.      5696. 1.360E+05    8.58   0.930  -        
2436.64   609.35      9584.       930. 4.007E+04   36.43   1.432  -        
3255.56   814.07      6915.      1926. 1.016E+05   16.10   1.746  -      s 
5299.12  1324.82      4966.      3076. 2.316E+05    9.95   2.712  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.53    46.47     46387.     22321.     2.067     3.22   0.803 
AM-241    237.51    59.47     58384.     65384.     6.054     1.43   0.819 
CD-109    351.81    88.06     70667.    212524.    19.678     0.60   0.822 
Co-57     488.00   122.11     56952.    137989.    12.777     0.79   0.851 
Ce-139    663.22   165.93     46172.    166857.    15.450     0.66   0.919 
Hg-203   1116.34   279.24     29037.    150028.    13.892     0.65   1.041 
SN-113   1565.95   391.66     19516.    143512.    13.288     0.64   1.121 
Sr-85    2055.21   513.99     18900.    164333.    15.216     0.58   1.231 
CS-137   2645.82   661.65     14944.     98904.     9.158     0.79   1.360 
Y-898    3591.43   898.03     11860.    182042.    16.856     0.53   1.557 
Co-1173  4692.46  1173.21      7030.    111849.    10.356     0.68   1.747 
Co-1332  5329.83  1332.49      6101.    102264.     9.469     0.71   1.880 
Y-1836   7345.24  1836.04      2060.    117943.    10.921     0.61   2.253 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  3.399E+02 1.61E+00 4.25E+00 G  

AM-241       1.1788E+03                                      1.58E+05             
59.54 1.179E+03  (  1.015E+01 7.13E-01 3.59E+01 G  

CD-109       1.6324E+04                                      4.61E+02             
88.03 1.632E+04  (  4.758E+01 2.99E-01 3.63E+00 G  

Co-57        3.6168E+02                                      2.72E+02             
122.06 3.617E+02  (  1.457E+00 3.95E-01 8.55E+01 G  

Ce-139       5.3044E+02                                      1.38E+02             
165.86 5.304E+02  (  1.592E+00 3.29E-01 7.99E+01 G  

Hg-203       1.0882E+03                                      4.66E+01             
279.20 1.088E+03  (  2.880E+00 3.27E-01 8.15E+01 G  

SN-113       9.4124E+02                                      1.15E+02             
391.70 9.412E+02  (  2.135E+00 3.18E-01 6.50E+01 G  

Sr-85        1.1510E+03                                      6.48E+01             
514.00 1.151E+03  (  2.243E+00 2.92E-01 9.85E+01 G  

CS-137       4.9357E+02                                      1.10E+04             
661.66 4.936E+02  (  1.421E+00 3.97E-01 8.50E+01 G  

Y-898        1.5234E+03                                      1.07E+02             
898.04 1.523E+03  (  2.123E+00 2.65E-01 9.39E+01 G  

Co-1173      7.2831E+02                                      1.93E+03             
1173.23 7.283E+02  (  1.272E+00 3.40E-01 9.98E+01 G  

Co-1332      7.3276E+02                                      1.93E+03             
1332.49 7.328E+02  (  1.304E+00 3.57E-01 1.00E+02 G  

Y-1836       1.6314E+03                                      1.07E+02             
1836.05 1.631E+03  (  1.463E+00 3.06E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

364 of 472



ORTEC g v - i (1087) Env32  G53W4.26  3/5/2013 18:54:00
Curtis & Tompkins HPS Lab       Spectrum name: 4_20130304002_EffCal.An1         

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.5037E+04    1.5117E+04   4.8651E+02    1.3760E+03  3.399E+02
AM-241       1.1784E+03    1.1788E+03   1.6803E+01    9.4444E+01  1.015E+01
CD-109       1.4862E+04    1.6324E+04   9.7562E+01    1.3519E+03  4.758E+01
Co-57        3.0843E+02    3.6168E+02   2.8590E+00    2.3976E+01  1.457E+00
Ce-139       3.8731E+02    5.3044E+02   3.4868E+00    3.3064E+01  1.592E+00
Hg-203       4.2979E+02    1.0882E+03   7.1073E+00    6.4818E+01  2.880E+00
SN-113       6.4620E+02    9.4124E+02   5.9811E+00    4.8618E+01  2.135E+00
Sr-85        5.9046E+02    1.1510E+03   6.7249E+00    5.8763E+01  2.243E+00
CS-137       4.9162E+02    4.9357E+02   3.9193E+00    2.7030E+01  1.421E+00
Y-898        1.0151E+03    1.5234E+03   8.0796E+00    8.0237E+01  2.123E+00
Co-1173      7.1212E+02    7.2831E+02   4.9572E+00    3.7622E+01  1.272E+00
Co-1332      7.1647E+02    7.3276E+02   5.2337E+00    3.8830E+01  1.304E+00
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Y-1836       1.0871E+03    1.6314E+03   9.9859E+00    1.2808E+02  1.463E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   82.4 to  2035.6 keV)     3.746E+04  Bq            
Total Decayed Activity (   82.4 to  2035.6 keV) 4.1801832E+04  Bq            

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins Hunters Point Lab   

Sample Description: RICV, S20633, Efficiency Verification 
Detector: HPGE04 51-TP32733A          Source Date: 7/1/2012 09:00
Spectrum: 4_20130305002_EffVerif         Acquired: 3/5/2013 13:26:54

Report Date: 4/24/2013 17:57
____________________________________________________________________________

Analyst: Philip Smith                Reviewer:           
Review Date:             

Efficiency: HPGE04  S21603 4_20130304002_EffCal RA226
Library: EfficiencyVerificationDDEP.lib

Nuclide          Activity       Uncertainty      
GPS/Source           %           

-----------------------------------------------------------------------------
Pb-210          6.408E+02           9.00
AM-241          4.058E+02           7.99
CD-109          5.759E+02           8.29
Co-57           2.949E+02           6.65
Ce-139          4.157E+02           6.29
Hg-203          8.961E+02           7.38
SN-113          5.828E+02           5.27
Sr-85           1.069E+03           5.43
CS-137          3.899E+02           5.47
Y-898           1.363E+03           5.36
Co-1173         6.870E+02           5.17
Co-1332         6.935E+02           5.30
Y-1836          1.535E+03           7.91                 

-----------------------------------------------------------------------------
Total                            9.549E+03
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 

122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________
545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    
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Sample description                                             
RICV, S20633, Efficiency Verification                           

Spectrum Filename: C:\User\SPC\Det4\4_20130305002_EffVerif.An1

Acquisition information
Start time:                 3/5/2013 13:26:54
Live time:              10800
Real time:              11231
Dead time:                  3.84 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_Soil 250ml TunaCan_03-04-2013.Clb

HPGE04  S21603 4_20130304002_EffCal RA226                       

Energy Calibration                                      
Created:               3/5/2013 13:14:46
Zero offset:           0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.055E-08 keV/channel^2

Efficiency Calibration
Created:               3/5/2013 18:53:13
Type:                  Polynomial
Uncertainty:           1.349 %
Coefficients:         -0.377104  -4.127613   0.443802

-0.053447   0.002385  -0.000047

Library Files
Main analysis library:      EfficiencyVerificationDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2036.01keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       7/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0719

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
46.40    21904.   1.46   0.79  3.121E-03    46.54 100.000  6.408E+02 Pb210 
59.43    62608.   0.65   0.81  1.420E-02    59.54 100.000  4.058E+02 AM241 
88.03   156670.   0.32   0.83  3.651E-02    88.03 100.000  5.759E+02 CD109 
122.08    82153.   0.48   0.85  4.845E-02   122.06 100.000  2.949E+02 Co57  
136.51    10450.   2.20   0.88  5.003E-02
165.91    64551.   0.52   0.90  4.992E-02   165.86 100.000  4.157E+02 Ce139 
238.78     1334.  13.17   0.86  4.346E-02
255.29     1906.   8.78   0.94  4.186E-02
279.24     9710.   2.21   1.00  3.966E-02   279.20 100.000  8.961E+02 Hg203 
351.96     1009.  14.28   1.41  3.407E-02
391.68    44955.   0.62   1.14  3.165E-02   391.70 100.000  5.828E+02 SN113 
514.04    21501.   0.98   1.22  2.616E-02   514.00 100.000  1.069E+03 Sr85  
609.37      894.  13.79   1.40  2.322E-02
661.71    90859.   0.38   1.39  2.192E-02   661.66 100.000  3.899E+02 CS137 
898.15    52197.   0.56   1.57  1.768E-02   898.04 100.000  1.363E+03 Y898  

1173.39    98865.   0.35   1.79  1.456E-02  1173.23 100.000  6.870E+02 Co1173
1325.09      865.  10.63   1.85  1.328E-02
1332.69    90573.   0.35   1.89  1.322E-02  1332.49 100.000  6.935E+02 Co1332
1461.02      869.   9.25   2.04  1.229E-02
1836.33    33613.   0.58   2.23  1.011E-02  1836.05 100.000  1.535E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

545.58   136.51     16974.     10450. 2.089E+05    4.40   0.881  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
954.43   238.78     11812.      1334. 3.068E+04   26.35   0.860  -        

1020.47   255.29     10443.      1906. 4.553E+04   17.56   0.935  -        
1406.95   351.96      7605.      1009. 2.962E+04   28.57   1.408  -      s 
2436.26   609.37      4930.       894. 3.848E+04   27.59   1.404  -        
5299.04  1325.09      1996.       865. 6.513E+04   21.27   1.848  -       M
5842.93  1461.02      1331.       869. 7.070E+04   18.50   2.045  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.36    46.40     32276.     21904.     2.028     2.92   0.787 
AM-241    237.44    59.43     37927.     62608.     5.797     1.30   0.807 
CD-109    351.77    88.03     37549.    156670.    14.507     0.64   0.831 
Co-57     487.90   122.08     25391.     82153.     7.607     0.95   0.851 
Ce-139    663.13   165.91     17831.     64551.     5.977     1.05   0.904 
Hg-203   1116.22   279.24     12054.      9710.     0.899     4.41   0.996 
SN-113   1565.78   391.68      9745.     44955.     4.162     1.24   1.137 
Sr-85    2055.04   514.04      7492.     21501.     1.991     1.95   1.225 
CS-137   2645.57   661.71      7368.     90859.     8.413     0.76   1.393 
Y-898    3591.18   898.15      7877.     52197.     4.833     1.12   1.566 
Co-1173  4692.16  1173.39      4292.     98865.     9.154     0.70   1.787 
Co-1332  5329.47  1332.69      2294.     90573.     8.386     0.70   1.885 
Y-1836   7344.81  1836.33       729.     33613.     3.112     1.16   2.234 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       6.4077E+02                                      8.12E+03             
46.54 6.408E+02  (  1.225E+01 1.46E+00 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

AM-241       4.0576E+02                                      1.58E+05             
59.54 4.058E+02  (  2.941E+00 6.49E-01 1.00E+02 G  

CD-109       5.7592E+02                                      4.61E+02             
88.03 5.759E+02  (  1.660E+00 3.22E-01 1.00E+02 G  

Co-57        2.9493E+02                                      2.72E+02             
122.06 2.949E+02  (  1.333E+00 4.77E-01 1.00E+02 G  

Ce-139       4.1570E+02                                      1.38E+02             
165.86 4.157E+02  (  2.004E+00 5.24E-01 1.00E+02 G  

Hg-203       8.9608E+02                                      4.66E+01             
279.20 8.961E+02  (  2.361E+01 2.21E+00 1.00E+02 G  

SN-113       5.8278E+02                                      1.15E+02             
391.70 5.828E+02  (  2.982E+00 6.18E-01 1.00E+02 G  

Sr-85        1.0685E+03                                      6.48E+01             
514.00 1.069E+03  (  1.002E+01 9.75E-01 1.00E+02 G  

CS-137       3.8988E+02                                      1.10E+04             
661.66 3.899E+02  (  8.582E-01 3.78E-01 1.00E+02 G  

Y-898        1.3631E+03                                      1.07E+02             
898.04 1.363E+03  (  5.400E+00 5.62E-01 1.00E+02 G  

Co-1173      6.8701E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.061E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9350E+02                                      1.93E+03             
1332.49 6.935E+02  (  8.545E-01 3.51E-01 1.00E+02 G  

Y-1836       1.5346E+03                                      1.07E+02             
1836.05 1.535E+03  (  2.873E+00 5.80E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source                                              

_____________________________________________________________________________
Pb-210       6.2739E+02    6.4077E+02   2.9246E+00%   9.0026E+00% 1.225E+01
AM-241       4.0532E+02    4.0576E+02   1.2976E+00%   7.9904E+00% 2.941E+00
CD-109       3.9728E+02    5.7592E+02   6.4375E-01%   8.2852E+00% 1.660E+00
Co-57        1.5702E+02    2.9493E+02   9.5302E-01%   6.6506E+00% 1.333E+00
Ce-139       1.1972E+02    4.1570E+02   1.0483E+00%   6.2865E+00% 2.004E+00
Hg-203       2.2665E+01    8.9608E+02   4.4115E+00%   7.3834E+00% 2.361E+01
SN-113       1.3151E+02    5.8278E+02   1.2354E+00%   5.2729E+00% 2.982E+00
Sr-85        7.6096E+01    1.0685E+03   1.9507E+00%   5.4342E+00% 1.002E+01
CS-137       3.8385E+02    3.8988E+02   7.5653E-01%   5.4711E+00% 8.582E-01
Y-898        2.7331E+02    1.3631E+03   1.1241E+00%   5.3594E+00% 5.400E+00
Co-1173      6.2851E+02    6.8701E+02   6.9796E-01%   5.1680E+00% 1.061E+00
Co-1332      6.3445E+02    6.9350E+02   7.0300E-01%   5.2977E+00% 8.545E-01
Y-1836       3.0770E+02    1.5346E+03   1.1608E+00%   7.9129E+00% 2.873E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.0 keV)     4.165E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2036.0 keV) 9.5484824E+03  GPS/Source    

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

379 of 472



Continuing Calibration Verification Raw Data

380 of 472



Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 1_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:30:45
Detector: HPGE01 50-TP42236A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.80    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.81    122.11    122.28    PASS      
FWHM               0.90      0.79      0.83      0.89      0.97      1.01    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.17      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5629.10   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      2.10      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det1\1_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 07:30:45
Live time:                600
Real time:                630
Dead time:                  4.76 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0219

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.03    12388.   1.31   0.85  1.866E-02
43.04      483.  19.97   0.86  1.856E-02
45.58     6591.   1.90   0.86  1.848E-02
46.89     1707.   7.89   0.86  1.843E-02
121.81    88677.   0.37   0.89  1.592E-02   121.78  28.410  1.012E+00 QA122 
244.65    17525.   0.93   1.02  1.181E-02   244.70   7.550  1.015E+00 Qa245 
295.96      936.   8.12   1.18  1.069E-02
344.29    48898.   0.47   1.10  9.637E-03   344.28  26.590  9.849E-01 Qa344 
367.59     1746.   4.43   1.13  9.397E-03
411.17     3414.   2.47   1.12  8.949E-03
444.07     4658.   1.93   1.25  8.610E-03
488.80      537.  11.26   1.20  8.150E-03
564.15      596.   8.53   1.29  7.374E-03
586.38      562.  11.07   1.41  7.145E-03
678.69      561.   8.50   1.39  6.195E-03
688.74      972.   7.00   1.41  6.091E-03
719.49      452.  13.08   1.45  5.775E-03
778.94    13142.   1.01   1.47  5.163E-03   778.90  12.970  1.013E+00 Qa779 
810.47      305.  17.58   1.41  5.044E-03
867.37     3900.   2.64   1.52  4.829E-03
919.18      478.  10.64   0.96  4.633E-03
964.06    12353.   1.05   1.63  4.463E-03   964.08  14.500  9.852E-01 Qa964 

1085.91     8042.   1.20   1.76  4.156E-03
1089.84     1395.   4.62   1.77  4.146E-03
1112.08    10770.   1.08   1.72  4.089E-03
1213.05     1015.   4.63   1.90  3.834E-03
1299.20     1108.   3.81   1.75  3.617E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.99    13337.   0.88   2.09  3.342E-03  1408.01  20.850  9.878E-01 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.72    39.96      7725.     14441. 7.737E+05    2.60   1.150  -      s 
181.80    45.51      4602.      6507. 3.522E+05    3.85   0.858  -       D
187.05    46.82      8041.      1889. 1.025E+05   14.19   0.859  -       D

1182.85   295.96      1668.       936. 8.754E+04   16.24   1.179  -      s 
1469.14   367.59      1320.      1746. 1.858E+05    8.85   1.128  -      s 
1643.35   411.17      1199.      3414. 3.815E+05    4.95   1.124  -        
1774.84   444.07      1132.      4658. 5.410E+05    3.85   1.251  -        
1953.65   488.80      1040.       537. 6.589E+04   22.52   1.199  -        
2254.88   564.18       993.       596. 8.080E+04   17.06   1.287  -       D
2343.76   586.38      1104.       562. 7.866E+04   22.15   1.408  -        
2712.69   678.67      1051.       585. 9.442E+04   21.77   1.298  -        
2752.95   688.74      1075.       972. 1.595E+05   14.00   1.412  -        
2875.91   719.49       953.       452. 7.834E+04   26.16   1.454  -      s 
3239.66   810.47       832.       305. 6.055E+04   35.16   1.406  -        
3467.16   867.37      1494.      3900. 8.078E+05    5.29   1.524  -        
3674.33   919.18       619.       478. 1.031E+05   21.27   0.962  -      s 
4341.04  1085.85       601.      8042. 1.935E+06    2.39   1.764  -       D
4356.75  1089.78      1378.      1395. 3.364E+05    9.24   1.768  -       D
4445.69  1112.08       650.     10770. 2.634E+06    2.16   1.716  -        
4849.52  1213.05       321.      1015. 2.646E+05    9.25   1.898  -        
5194.06  1299.20       153.      1108. 3.063E+05    7.62   1.749  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.82   121.81      5550.     88677.   147.795     0.73   0.891 
Qa-245    977.75   244.65      2995.     17525.    29.209     1.87   1.024 
Qa-344   1375.96   344.28      1944.     49511.    82.518     0.96   1.139 
Qa-779   3113.58   778.94      1179.     13142.    21.904     2.02   1.471 
Qa-964   3853.77   964.06       940.     12353.    20.589     2.09   1.633 
Qa-1408  5629.19  1407.99        86.     13337.    22.228     1.76   2.095 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0117E+00                                      4.94E+03             
121.78 1.012E+00  (  1.980E-03 3.65E-01 2.84E+01 G  

Qa-245       1.0148E+00                                      4.94E+03             
244.70 1.015E+00  (  7.383E-03 9.34E-01 7.55E+00 G  

Qa-344       9.9720E-01                                      4.94E+03             
344.28 9.972E-01  (  2.069E-03 4.78E-01 2.66E+01 G  

Qa-779       1.0129E+00                                      4.94E+03             
778.90 1.013E+00  (  6.166E-03 1.01E+00 1.30E+01 G  

Qa-964       9.8523E-01                                      4.94E+03             
964.08 9.852E-01  (  5.696E-03 1.05E+00 1.45E+01 G  

Qa-1408      9.8784E-01                                      4.94E+03             
1408.01 9.878E-01  (  1.601E-03 8.80E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
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I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8298E-01    1.0117E+00   7.3859E-03    1.1574E-01  1.980E-03
Qa-245       8.8564E-01    1.0148E+00   1.8961E-02    1.1739E-01  7.383E-03
Qa-344       8.7030E-01    9.9720E-01   9.5427E-03    1.1424E-01  2.069E-03
Qa-779       8.8403E-01    1.0129E+00   2.0463E-02    1.1744E-01  6.166E-03
Qa-964       8.5985E-01    9.8523E-01   2.0598E-02    1.1435E-01  5.696E-03
Qa-1408      8.6213E-01    9.8784E-01   1.7387E-02    1.1411E-01  1.601E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2036.6 keV)     5.245E+00  uCi           
Total Decayed Activity ( 1111.9 to  2036.6 keV) 6.0097084E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102001_QCAsLeft                                                        
Acquired: 1/2/2013 10:50:32
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.00    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.89    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.86      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.22      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.89      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.90   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.90      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.40      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 10:50:32
Live time:                600
Real time:                628
Dead time:                  4.47 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:09:41
Zero offset:          -0.019 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.238E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.01keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0616

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.01    11085.   1.48   1.12  1.774E-02
45.51     5507.   1.96   0.80  1.759E-02
46.77     1555.   7.18   0.80  1.756E-02
121.88    87649.   0.37   0.86  1.556E-02   121.78  28.410  9.978E-01 QA122 
244.65    18125.   0.89   1.01  1.231E-02   244.70   7.550  9.821E-01 Qa245 
295.83      927.   7.45   1.11  1.099E-02
344.16    51188.   0.47   1.12  9.739E-03   344.28  26.590  9.955E-01 Qa344 
367.54     1659.   4.50   1.16  9.494E-03
411.03     3684.   2.34   1.23  9.042E-03
443.90     5020.   1.95   1.20  8.700E-03
488.56      674.   9.11   1.14  8.236E-03
563.92      469.  13.65   1.11  7.453E-03
586.34      625.  11.16   1.31  7.220E-03
674.70      243.  16.43   1.40  6.301E-03
678.71      523.   8.75   1.40  6.259E-03
688.71     1104.   6.18   1.47  6.156E-03
719.45      454.  12.17   0.84  5.836E-03
778.99    13695.   0.99   1.50  5.218E-03   778.90  12.970  1.019E+00 Qa779 
810.66      410.  10.85   1.50  5.102E-03
867.41     4026.   2.39   1.55  4.894E-03
919.43      484.   9.86   1.39  4.703E-03
964.06    13132.   0.97   1.58  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.10      662.   7.05   1.47  4.432E-03
1085.90     8335.   1.19   1.69  4.219E-03
1089.95     1526.   3.66   1.70  4.209E-03
1112.06    11058.   1.13   1.70  4.150E-03
1212.94     1132.   4.53   1.79  3.885E-03

389 of 472



ORTEC g v - i (1087) Env32  G53W4.26  1/11/2013 16:11:59
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.15     1156.   3.72   2.01  3.658E-03
1407.96    14297.   0.87   1.90  3.372E-03  1408.01  20.850  1.024E+00 Qa1408
1457.47      341.   5.54   1.91  3.241E-03
1528.61      337.   5.71   1.36  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.94    40.01      5923.     11085. 6.250E+05    2.97   1.121  -      s 
181.91    45.51      3074.      5507. 3.131E+05    3.92   0.799  -       D
186.94    46.77      5459.      1555. 8.860E+04   14.36   0.800  -       D

1182.30   295.83      1477.       927. 8.439E+04   14.89   1.109  -        
1468.99   367.54      1308.      1659. 1.747E+05    9.01   1.158  -      s 
1642.83   411.03      1205.      3684. 4.074E+05    4.68   1.230  -        
1774.28   443.90      1292.      5020. 5.770E+05    3.89   1.198  -        
1952.83   488.56      1032.       674. 8.183E+04   18.22   1.137  -        
2254.20   563.92      1294.       469. 6.290E+04   27.29   1.106  -        
2343.85   586.34      1286.       625. 8.661E+04   22.32   1.313  -      s 
2713.46   678.75       914.       519. 8.292E+04   22.01   1.227  -      s 
2753.31   688.71      1076.      1104. 1.793E+05   12.37   1.471  -        
2876.25   719.45       897.       454. 7.783E+04   24.34   0.841  -      s 
3241.07   810.64       886.       456. 8.948E+04   25.47   1.316  -        
3468.20   867.41      1311.      4026. 8.227E+05    4.78   1.553  -        
3676.34   919.43       578.       484. 1.028E+05   19.72   1.393  -        
4019.19  1005.10       432.       662. 1.493E+05   14.10   1.472  -        
4342.56  1085.83       770.      8335. 1.975E+06    2.38   1.693  -       D
4358.78  1089.88       796.      1526. 3.626E+05    7.32   1.696  -       D
4447.26  1112.06       916.     11058. 2.664E+06    2.26   1.698  -        
4851.10  1212.94       375.      1132. 2.914E+05    9.06   1.786  -        
5196.27  1299.15       154.      1156. 3.160E+05    7.44   2.009  -        
5830.26  1457.47         4.       341. 1.053E+05   11.08   1.912  -        
6115.24  1528.61         7.       337. 1.103E+05   11.42   1.363  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.08   121.88      5134.     87649.   146.082     0.73   0.864 
Qa-245    977.75   244.65      2687.     18125.    30.209     1.78   1.013 
Qa-344   1375.49   344.16      1839.     51188.    85.313     0.93   1.120 
Qa-779   3114.44   778.99      1290.     13696.    22.827     2.01   1.500 
Qa-964   3854.92   964.06       762.     13132.    21.887     1.94   1.580 
Qa-1408  5631.99  1407.96       198.     14297.    23.829     1.73   1.895 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9783E-01                                      4.94E+03             
121.78 9.978E-01  (  1.901E-03 3.65E-01 2.84E+01 G  

Qa-245       9.8212E-01                                      4.94E+03             
244.70 9.821E-01  (  6.544E-03 8.88E-01 7.55E+00 G  

Qa-344       9.9550E-01                                      4.94E+03             
344.28 9.955E-01  (  1.943E-03 4.67E-01 2.66E+01 G  

Qa-779       1.0189E+00                                      4.94E+03             
778.90 1.019E+00  (  6.226E-03 1.00E+00 1.30E+01 G  

Qa-964       1.0044E+00                                      4.94E+03             
964.08 1.004E+00  (  4.919E-03 9.69E-01 1.45E+01 G  

Qa-1408      1.0240E+00                                      4.94E+03             
1408.01 1.024E+00  (  2.347E-03 8.66E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102001_QCAsLeft.An1       

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9274E-01    9.9783E-01   7.2909E-03    1.1415E-01  1.901E-03
Qa-245       8.7869E-01    9.8212E-01   1.7446E-02    1.1347E-01  6.544E-03
Qa-344       8.9065E-01    9.9550E-01   9.2922E-03    1.1403E-01  1.943E-03
Qa-779       9.1159E-01    1.0189E+00   2.0431E-02    1.1810E-01  6.226E-03
Qa-964       8.9862E-01    1.0044E+00   1.9458E-02    1.1631E-01  4.919E-03
Qa-1408      9.1613E-01    1.0240E+00   1.7744E-02    1.1824E-01  2.347E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2034.9 keV)     5.388E+00  uCi           
Total Decayed Activity ( 1112.0 to  2034.9 keV) 6.0227413E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130102003_QCAsLeft                                                        
Acquired: 1/2/2013 14:29:15
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.40    488.33    489.00    PASS      
Energy           121.78    121.53    121.61    121.90    121.95    122.03    PASS      
FWHM               0.88      0.77      0.81      0.91      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.29      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.48      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.84      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.83   1407.91   1408.01   1408.25   1408.33    PASS      
FWHM               1.93      1.70      1.78      1.88      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.71      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Philip Smith        Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130102003_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check (QC Source #1)                

Spectrum Filename: C:\User\SPC\Det2\2_20130102003_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2013 14:29:14
Live time:                600
Real time:                628
Dead time:                  4.40 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               1/11/2013 16:21:34
Zero offset:           0.158 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.097E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.18keV )
Stop channel:            8144 (  2034.88keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0613

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
40.00    11048.   1.41   1.11  1.774E-02
45.49     5369.   2.10   0.83  1.759E-02
46.87     1606.   7.24   0.83  1.755E-02
121.88    87580.   0.37   0.91  1.556E-02   121.78  28.410  9.971E-01 QA122 
244.65    18270.   0.90   1.03  1.231E-02   244.70   7.550  9.900E-01 Qa245 
295.87      904.   8.19   1.13  1.099E-02
344.15    51652.   0.46   1.10  9.739E-03   344.28  26.590  1.005E+00 Qa344 
367.62     1632.   4.70   1.16  9.494E-03
411.04     3825.   2.33   1.13  9.042E-03
443.89     5012.   1.97   1.23  8.701E-03
488.68      575.  10.07   1.20  8.235E-03
563.96      550.  12.16   1.33  7.452E-03
586.36      550.   9.97   1.33  7.220E-03
674.84      251.  16.49   1.39  6.300E-03
678.68      568.   8.35   1.40  6.260E-03
688.74     1074.   7.29   1.58  6.155E-03
719.33      392.  14.40   1.14  5.837E-03
778.99    13688.   1.01   1.48  5.218E-03   778.90  12.970  1.018E+00 Qa779 
810.60      407.  13.45   1.54  5.102E-03
867.45     4117.   2.51   1.55  4.894E-03
919.32      476.  10.26   1.24  4.704E-03
964.07    13064.   1.00   1.61  4.540E-03   964.08  14.500  9.992E-01 Qa964 

1004.97      758.   7.18   2.01  4.432E-03
1085.91     8342.   1.19   1.69  4.219E-03
1089.78     1339.   4.33   1.69  4.209E-03
1112.01    11421.   1.04   1.73  4.150E-03
1212.95     1134.   5.05   1.79  3.885E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1182.   3.72   1.74  3.658E-03
1407.96    14201.   0.87   1.88  3.372E-03  1408.01  20.850  1.017E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.19    40.00      5260.     11048. 6.229E+05    2.82   1.113  -      s 
181.16    45.48      3652.      5369. 3.052E+05    4.19   0.833  -       D
186.65    46.85      5957.      1606. 9.152E+04   14.48   0.835  -       D

1181.92   295.87      1692.       904. 8.224E+04   16.37   1.129  -        
1468.77   367.62      1376.      1632. 1.720E+05    9.41   1.157  -      s 
1642.36   411.04      1285.      3825. 4.230E+05    4.66   1.126  -        
1773.73   443.89      1362.      5012. 5.760E+05    3.95   1.227  -        
1952.86   488.68       992.       575. 6.985E+04   20.13   1.205  -        
2253.92   563.96      1355.       550. 7.384E+04   24.32   1.328  -        
2343.49   586.36       946.       550. 7.624E+04   19.93   1.333  -        
2697.25   674.80       692.       220. 3.498E+04   39.35   1.109  -        
2712.59   678.63       868.       592. 9.463E+04   18.56   1.180  -        
2753.01   688.74      1296.      1074. 1.744E+05   14.58   1.579  -        
2875.39   719.33       932.       392. 6.715E+04   28.81   1.138  -        
3240.54   810.60       836.       407. 7.981E+04   26.89   1.543  -        
3468.04   867.45      1489.      4117. 8.413E+05    5.02   1.550  -        
3675.60   919.32       596.       476. 1.012E+05   20.52   1.242  -        
4018.40  1004.97       525.       758. 1.711E+05   14.36   2.006  -      s 
4342.37  1085.83       794.      8342. 1.977E+06    2.39   1.686  -       D
4357.84  1089.70      1010.      1339. 3.181E+05    8.66   1.689  -       D
4446.83  1112.01       604.     11421. 2.752E+06    2.07   1.732  -        
4850.93  1212.95       455.      1134. 2.919E+05   10.09   1.793  -        
5196.06  1299.14       159.      1182. 3.231E+05    7.43   1.737  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.45   121.88      5352.     87580.   145.966     0.73   0.910 
Qa-245    977.15   244.65      2844.     18270.    30.450     1.79   1.035 
Qa-344   1374.93   344.15      1813.     51652.    86.087     0.93   1.102 
Qa-779   3114.08   778.99      1328.     13688.    22.813     2.03   1.478 
Qa-964   3854.67   964.07       901.     13064.    21.773     2.00   1.613 
Qa-1408  5631.85  1407.96       193.     14201.    23.669     1.74   1.883 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9706E-01                                      4.94E+03             
121.78 9.971E-01  (  1.941E-03 3.67E-01 2.84E+01 G  

Qa-245       9.8998E-01                                      4.94E+03             
244.70 9.900E-01  (  6.733E-03 8.96E-01 7.55E+00 G  

Qa-344       1.0045E+00                                      4.94E+03             
344.28 1.005E+00  (  1.929E-03 4.64E-01 2.66E+01 G  

Qa-779       1.0183E+00                                      4.94E+03             
778.90 1.018E+00  (  6.317E-03 1.01E+00 1.30E+01 G  

Qa-964       9.9923E-01                                      4.94E+03             
964.08 9.992E-01  (  5.349E-03 9.99E-01 1.45E+01 G  

Qa-1408      1.0171E+00                                      4.94E+03             
1408.01 1.017E+00  (  2.317E-03 8.68E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.9203E-01    9.9706E-01   7.3111E-03    1.1406E-01  1.941E-03
Qa-245       8.8570E-01    9.8998E-01   1.7742E-02    1.1440E-01  6.733E-03
Qa-344       8.9873E-01    1.0045E+00   9.3233E-03    1.1506E-01  1.929E-03
Qa-779       9.1106E-01    1.0183E+00   2.0652E-02    1.1808E-01  6.317E-03
Qa-964       8.9397E-01    9.9923E-01   1.9962E-02    1.1581E-01  5.349E-03
Qa-1408      9.0999E-01    1.0171E+00   1.7651E-02    1.1745E-01  2.317E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2034.9 keV)     5.391E+00  uCi           
Total Decayed Activity ( 1111.8 to  2034.9 keV) 6.0262814E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 2_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:48:22
Detector: HPGE02 50-TP42234A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 ActivityDiff fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    480.00    482.00    486.70    492.00    494.00    PASS      
Energy           121.78    121.28    121.45    121.88    122.11    122.28    PASS      
FWHM               0.88      0.77      0.81      0.89      0.95      0.99    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.58      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.52      1.34      1.40      1.50      1.64      1.70    PASS      
ActivityDiff       1.00     -7.00     -5.00     -2.39      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5625.00   5627.00   5632.80   5637.00   5639.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.96   1408.41   1408.58    PASS      
FWHM               1.93      1.70      1.78      1.94      2.08      2.16    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.48      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det2\2_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 07:48:22
Live time:                600
Real time:                627
Dead time:                  4.38 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0564

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.97    10700.   1.44   1.11  1.774E-02
45.46     5316.   2.05   0.84  1.759E-02
46.87     1560.   7.40   0.84  1.755E-02
121.88    85191.   0.37   0.89  1.556E-02   121.78  28.410  9.942E-01 QA122 
244.66    17849.   0.92   1.05  1.231E-02   244.70   7.550  9.915E-01 Qa245 
295.81      885.   8.83   0.90  1.099E-02
344.15    50522.   0.47   1.15  9.740E-03   344.28  26.590  1.007E+00 Qa344 
367.53     1697.   4.72   1.06  9.494E-03
411.02     3611.   2.61   1.18  9.042E-03
443.89     4639.   2.06   1.22  8.701E-03
488.60      608.   9.69   0.89  8.236E-03
564.04      630.   8.30   1.32  7.451E-03
586.29      625.   8.09   1.34  7.221E-03
678.75      559.   9.30   1.60  6.259E-03
688.54     1054.   6.58   1.45  6.157E-03
719.51      444.  14.46   1.43  5.835E-03
778.98    13426.   1.00   1.50  5.218E-03   778.90  12.970  1.024E+00 Qa779 
810.64      340.  16.44   1.05  5.102E-03
867.45     3866.   2.51   1.61  4.894E-03
919.38      444.  10.72   1.38  4.703E-03
964.08    12802.   1.01   1.62  4.540E-03   964.08  14.500  1.004E+00 Qa964 

1005.16      742.   7.70   1.55  4.432E-03
1085.89     8113.   1.20   1.72  4.219E-03
1089.77     1412.   4.02   1.73  4.209E-03
1112.02    10822.   1.11   1.71  4.150E-03
1212.98     1048.   3.84   1.81  3.885E-03
1249.82      272.  13.37   1.01  3.788E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.11     1192.   3.66   1.66  3.658E-03
1407.96    13822.   0.88   1.94  3.372E-03  1408.01  20.850  1.015E+00 Qa1408
1457.51      346.   5.95   1.32  3.241E-03
1528.74      335.   5.46   2.66  3.054E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.36    39.97      5178.     10700. 6.033E+05    2.87   1.114  -      s 
181.31    45.42      3274.      5316. 3.022E+05    4.10   0.840  -       D
186.94    46.83      5889.      1560. 8.888E+04   14.80   0.841  -       D

1182.06   295.81      1801.       885. 8.053E+04   17.67   0.896  -        
1468.84   367.53      1426.      1697. 1.787E+05    9.43   1.058  -      s 
1642.78   411.02      1456.      3611. 3.993E+05    5.21   1.184  -        
1774.22   443.89      1366.      4639. 5.332E+05    4.12   1.221  -        
1953.02   488.60       986.       608. 7.381E+04   19.37   0.895  -      s 
2254.78   564.12      1052.       630. 8.457E+04   16.59   1.323  -       D
2343.49   586.22      1224.       684. 9.478E+04   20.08   1.586  -      s 
2713.68   678.75       767.       559. 8.934E+04   18.61   1.599  -        
2752.85   688.54      1075.      1054. 1.712E+05   13.17   1.454  -      s 
2876.75   719.51      1113.       444. 7.605E+04   28.92   1.432  -        
3241.41   810.64       899.       340. 6.668E+04   32.87   1.051  -      s 
3468.75   867.45      1355.      3866. 7.901E+05    5.02   1.610  -        
3676.58   919.38       588.       444. 9.440E+04   21.45   1.385  -        
4019.94  1005.16       560.       742. 1.674E+05   15.39   1.553  -        
4343.11  1085.82       717.      8113. 1.923E+06    2.41   1.723  -       D
4358.64  1089.70       901.      1412. 3.354E+05    8.03   1.725  -       D
4447.72  1112.02       741.     10822. 2.607E+06    2.22   1.715  -        
4851.95  1212.98       287.      1048. 2.698E+05    7.68   1.807  -       D
4999.50  1249.82       234.       272. 7.194E+04   26.74   1.014  -      s 
5196.88  1299.11       152.      1192. 3.259E+05    7.32   1.661  -        
5831.34  1457.51        18.       346. 1.069E+05   11.90   1.319  -      s 
6116.68  1528.74         0.       335. 1.097E+05   10.93   2.656  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.74   121.88      5130.     85191.   141.985     0.74   0.892 
Qa-245    977.56   244.66      2875.     17849.    29.748     1.83   1.052 
Qa-344   1375.35   344.15      1994.     50522.    84.203     0.95   1.147 
Qa-779   3114.71   778.98      1169.     13426.    22.377     2.00   1.497 
Qa-964   3855.48   964.08       854.     12802.    21.337     2.02   1.622 
Qa-1408  5632.85  1407.96       189.     13822.    23.036     1.76   1.939 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9422E-01                                      4.94E+03             
121.78 9.942E-01  (  1.948E-03 3.71E-01 2.84E+01 G  

Qa-245       9.9146E-01                                      4.94E+03             
244.70 9.915E-01  (  6.939E-03 9.17E-01 7.55E+00 G  

Qa-344       1.0072E+00                                      4.94E+03             
344.28 1.007E+00  (  2.075E-03 4.74E-01 2.66E+01 G  

Qa-779       1.0239E+00                                      4.94E+03             
778.90 1.024E+00  (  6.075E-03 9.99E-01 1.30E+01 G  

Qa-964       1.0038E+00                                      4.94E+03             
964.08 1.004E+00  (  5.339E-03 1.01E+00 1.45E+01 G  

Qa-1408      1.0148E+00                                      4.94E+03             
1408.01 1.015E+00  (  2.353E-03 8.81E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.6770E-01    9.9422E-01   7.3836E-03    1.1374E-01  1.948E-03
Qa-245       8.6529E-01    9.9146E-01   1.8174E-02    1.1464E-01  6.939E-03
Qa-344       8.7906E-01    1.0072E+00   9.5449E-03    1.1539E-01  2.075E-03
Qa-779       8.9364E-01    1.0239E+00   2.0455E-02    1.1867E-01  6.075E-03
Qa-964       8.7604E-01    1.0038E+00   2.0232E-02    1.1637E-01  5.339E-03
Qa-1408      8.8567E-01    1.0148E+00   1.7879E-02    1.1723E-01  2.353E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1249.7 to  2034.5 keV)     5.267E+00  uCi           
Total Decayed Activity ( 1249.7 to  2034.5 keV) 6.0354557E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130429001_QCAsLeft                                                        
Acquired: 4/29/2013 08:49:37
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.90    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.87      0.77      0.80      0.89      0.94      0.97    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.11      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.43      1.26      1.32      1.49      1.54      1.60    PASS      
ActivityDiff       1.00     -7.00     -5.00      1.32      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.50   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.99   1408.41   1408.58    PASS      
FWHM               1.96      1.73      1.80      1.87      2.12      2.19    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.65      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Chris Fluty         Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130429001_QCAsLeft.An1       

Sample description                                             
RCCV,S19582,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130429001_QCAsLeft.An1

Acquisition information
Start time:                 4/29/2013 08:49:37
Live time:                600
Real time:                628
Dead time:                  4.53 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               4/29/2013 09:00:32
Zero offset:          -0.094 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.849E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.93keV )
Stop channel:            8144 (  2035.40keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0218

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.76     8220.   1.90   1.17  1.673E-02
45.29     4149.   2.55   0.81  1.660E-02
46.73     1164.   8.33   0.81  1.656E-02
121.75    81799.   0.38   0.89  1.472E-02   121.78  28.410  1.001E+00 QA122 
244.69    16969.   0.93   1.01  1.171E-02   244.70   7.550  9.826E-01 Qa245 
295.94      884.   8.64   1.05  1.046E-02
344.34    47622.   0.49   1.13  9.283E-03   344.28  26.590  9.873E-01 Qa344 
367.73     1690.   4.87   1.21  9.054E-03
411.06     3567.   2.26   1.31  8.628E-03
443.90     4629.   1.94   1.26  8.305E-03
488.63      650.   9.96   1.07  7.866E-03
503.14      263.  18.65   1.07  7.723E-03
563.85      512.  11.94   1.15  7.127E-03
586.24      547.  10.87   1.27  6.907E-03
656.01      264.  19.50   0.70  6.222E-03
678.56      536.  10.49   1.44  6.000E-03
688.64     1036.   6.52   1.38  5.901E-03
778.89    12539.   1.10   1.49  5.015E-03   778.90  12.970  9.868E-01 Qa779 
867.37     3903.   2.35   1.64  4.690E-03
919.28      417.  13.07   1.74  4.500E-03
926.26      231.  16.41   1.03  4.474E-03
964.04    12278.   1.04   1.62  4.336E-03   964.08  14.500  9.996E-01 Qa964 

1005.10      597.   9.49   1.64  4.237E-03
1085.84     7746.   1.24   1.70  4.043E-03
1089.91     1350.   3.83   1.70  4.033E-03
1111.96    10549.   1.09   1.74  3.980E-03
1212.91     1046.   5.43   1.70  3.737E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1299.14     1092.   3.92   1.74  3.529E-03
1407.99    13222.   0.90   1.87  3.267E-03  1408.01  20.850  9.935E-01 Qa1408
1457.61      314.   6.12   1.42  3.148E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.25    39.76      6200.      8220. 4.913E+05    3.80   1.166  -      s 
181.37    45.24      3544.      4149. 2.500E+05    5.11   0.810  -       D
187.11    46.68      4123.      1164. 7.031E+04   16.66   0.811  -       D

1183.17   295.94      1704.       884. 8.448E+04   17.27   1.049  -        
1470.15   367.73      1455.      1690. 1.867E+05    9.75   1.213  -      s 
1643.40   411.06       982.      3567. 4.134E+05    4.52   1.307  -        
1774.67   443.90      1117.      4629. 5.573E+05    3.89   1.263  -        
1953.51   488.63      1104.       650. 8.258E+04   19.91   1.066  -        
2011.53   503.14       794.       263. 3.407E+04   37.29   1.067  -      s 
2254.29   563.85      1150.       512. 7.181E+04   23.87   1.150  -        
2343.82   586.24      1032.       547. 7.924E+04   21.74   1.273  -        
2622.85   656.01       826.       264. 4.251E+04   39.01   0.697  -      s 
2713.04   678.56       846.       536. 8.928E+04   20.98   1.441  -        
2753.34   688.64      1034.      1036. 1.755E+05   13.03   1.384  -        
3468.22   867.37      1131.      3903. 8.322E+05    4.70   1.641  -        
3675.90   919.28       710.       417. 9.271E+04   26.14   1.742  -        
3703.81   926.26       464.       231. 5.163E+04   32.83   1.031  -      s 
4019.24  1005.10       581.       597. 1.409E+05   18.98   1.641  -        
4342.27  1085.78       719.      7746. 1.916E+06    2.47   1.696  -       D
4358.58  1089.86       658.      1350. 3.346E+05    7.65   1.698  -       D
4446.80  1111.96       629.     10549. 2.651E+06    2.19   1.735  -        
4850.75  1212.91       445.      1046. 2.800E+05   10.85   1.698  -        
5195.88  1299.14       164.      1092. 3.096E+05    7.84   1.735  -        
5830.20  1457.61        11.       314. 9.963E+04   12.24   1.415  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.75      5250.     81799.   136.332     0.76   0.893 
Qa-245    978.31   244.69      2681.     16969.    28.282     1.85   1.014 
Qa-344   1376.63   344.34      2069.     47622.    79.370     0.98   1.132 
Qa-779   3114.32   778.89      1472.     12539.    20.899     2.19   1.494 
Qa-964   3854.97   964.04       855.     12278.    20.464     2.08   1.617 
Qa-1408  5631.57  1407.99       212.     13222.    22.037     1.81   1.868 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0011E+00                                      4.94E+03             
121.78 1.001E+00  (  2.066E-03 3.81E-01 2.84E+01 G  

Qa-245       9.8258E-01                                      4.94E+03             
244.70 9.826E-01  (  6.986E-03 9.27E-01 7.55E+00 G  

Qa-344       9.8733E-01                                      4.94E+03             
344.28 9.873E-01  (  2.197E-03 4.91E-01 2.66E+01 G  

Qa-779       9.8676E-01                                      4.94E+03             
778.90 9.868E-01  (  7.034E-03 1.10E+00 1.30E+01 G  

Qa-964       9.9959E-01                                      4.94E+03             
964.08 9.996E-01  (  5.546E-03 1.04E+00 1.45E+01 G  

Qa-1408      9.9346E-01                                      4.94E+03             
1408.01 9.935E-01  (  2.549E-03 9.04E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.8106E-01    1.0011E+00   7.6240E-03    1.1454E-01  2.066E-03
Qa-245       8.6479E-01    9.8258E-01   1.8217E-02    1.1364E-01  6.986E-03
Qa-344       8.6897E-01    9.8733E-01   9.6940E-03    1.1313E-01  2.197E-03
Qa-779       8.6847E-01    9.8676E-01   2.1619E-02    1.1471E-01  7.034E-03
Qa-964       8.7976E-01    9.9959E-01   2.0785E-02    1.1599E-01  5.546E-03
Qa-1408      8.7436E-01    9.9346E-01   1.7959E-02    1.1483E-01  2.549E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.237E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9507914E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 3_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:32:21
Detector: HPGE03 51-TP42227A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    486.80    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.75    122.11    122.28    PASS      
FWHM               0.86      0.77      0.80      0.92      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.59      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.47      1.32      1.37      1.48      1.57      1.62    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.20   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1407.97   1408.41   1408.58    PASS      
FWHM               1.91      1.71      1.78      1.85      2.03      2.10    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.16      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det3\3_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 07:32:21
Live time:                600
Real time:                629
Dead time:                  4.58 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0252

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.75     8237.   1.94   1.15  1.673E-02
45.27     4114.   2.41   0.81  1.660E-02
46.70     1273.   8.43   0.81  1.656E-02
121.75    81506.   0.38   0.92  1.472E-02   121.78  28.410  1.006E+00 QA122 
244.70    16613.   0.86   1.04  1.171E-02   244.70   7.550  9.701E-01 Qa245 
296.02      964.   7.55   0.97  1.046E-02
344.34    47593.   0.48   1.14  9.283E-03   344.28  26.590  9.951E-01 Qa344 
367.68     1666.   4.46   1.24  9.054E-03
411.08     3403.   2.50   1.15  8.628E-03
443.92     4567.   2.04   1.31  8.305E-03
488.54      545.  10.36   1.26  7.867E-03
563.86      419.  13.84   0.84  7.127E-03
586.09      512.  12.41   1.21  6.909E-03
678.86      519.  12.27   1.49  5.997E-03
688.45     1039.   6.80   1.47  5.903E-03
719.38      419.  11.04   1.49  5.599E-03
764.93      308.  18.36   1.01  5.152E-03
778.87    12732.   1.03   1.48  5.015E-03   778.90  12.970  1.010E+00 Qa779 
810.53      381.  12.80   1.14  4.899E-03
867.37     3710.   2.66   1.49  4.690E-03
964.05    12295.   1.03   1.73  4.336E-03   964.08  14.500  1.009E+00 Qa964 

1004.99      657.   7.42   1.69  4.237E-03
1085.84     7862.   1.21   1.72  4.043E-03
1089.79     1337.   4.18   1.73  4.033E-03
1111.95    10446.   1.12   1.78  3.980E-03
1212.80     1080.   5.01   1.83  3.737E-03
1299.10     1053.   3.94   1.72  3.529E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1407.97    13219.   0.91   1.85  3.267E-03  1408.01  20.850  1.002E+00 Qa1408

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.12    39.75      6363.      8237. 4.923E+05    3.87   1.154  -      s 
181.22    45.25      2932.      4046. 2.438E+05    4.92   0.809  -       D
186.91    46.68      5190.      1209. 7.299E+04   17.81   0.810  -       D

1183.36   296.02      1546.       964. 9.216E+04   15.10   0.968  -        
1469.83   367.68      1208.      1666. 1.840E+05    8.93   1.236  -      s 
1643.30   411.08      1199.      3403. 3.944E+05    5.00   1.153  -        
1774.62   443.92      1200.      4567. 5.499E+05    4.07   1.314  -        
1952.99   488.54       943.       545. 6.925E+04   20.72   1.259  -        
2254.19   563.86      1131.       419. 5.876E+04   27.68   0.837  -      s 
2343.07   586.09      1136.       512. 7.410E+04   24.81   1.209  -        
2714.04   678.86      1042.       519. 8.661E+04   24.54   1.490  -        
2752.41   688.45      1069.      1039. 1.760E+05   13.61   1.471  -      s 
2876.22   719.41       844.       423. 7.562E+04   25.31   1.875  -      s 
3058.28   764.93       930.       308. 5.973E+04   36.72   1.013  -      s 
3240.67   810.53       690.       381. 7.784E+04   25.60   1.138  -      s 
3468.05   867.37      1409.      3710. 7.910E+05    5.33   1.490  -        
4018.57  1004.99       454.       657. 1.552E+05   14.85   1.694  -        
4342.06  1085.79       631.      7862. 1.945E+06    2.43   1.724  -       D
4357.87  1089.74       896.      1337. 3.314E+05    8.37   1.727  -       D
4446.56  1111.95       696.     10446. 2.625E+06    2.23   1.777  -      s 
4850.11  1212.80       422.      1080. 2.891E+05   10.03   1.826  -        
5195.50  1299.10       155.      1053. 2.983E+05    7.88   1.724  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.83   121.75      5178.     81506.   135.844     0.76   0.918 
Qa-245    978.19   244.69      2860.     16586.    27.643     1.92   1.037 
Qa-344   1376.50   344.34      1712.     47593.    79.322     0.97   1.139 
Qa-779   3114.04   778.87      1131.     12732.    21.220     2.06   1.477 
Qa-964   3854.79   964.05       830.     12295.    20.492     2.05   1.732 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5631.28  1407.97       217.     13219.    22.031     1.81   1.854 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       1.0059E+00                                      4.94E+03             
121.78 1.006E+00  (  2.069E-03 3.81E-01 2.84E+01 G  

Qa-245       9.6850E-01                                      4.94E+03             
244.70 9.685E-01  (  7.276E-03 9.62E-01 7.55E+00 G  

Qa-344       9.9507E-01                                      4.94E+03             
344.28 9.951E-01  (  2.015E-03 4.84E-01 2.66E+01 G  

Qa-779       1.0104E+00                                      4.94E+03             
778.90 1.010E+00  (  6.218E-03 1.03E+00 1.30E+01 G  

Qa-964       1.0094E+00                                      4.94E+03             
964.08 1.009E+00  (  5.510E-03 1.03E+00 1.45E+01 G  

Qa-1408      1.0016E+00                                      4.94E+03             
1408.01 1.002E+00  (  2.603E-03 9.05E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7791E-01    1.0059E+00   7.6685E-03    1.1509E-01  2.069E-03
Qa-245       8.4525E-01    9.6850E-01   1.8632E-02    1.1213E-01  7.276E-03
Qa-344       8.6844E-01    9.9507E-01   9.6330E-03    1.1401E-01  2.015E-03
Qa-779       8.8182E-01    1.0104E+00   2.0781E-02    1.1721E-01  6.218E-03
Qa-964       8.8099E-01    1.0094E+00   2.0734E-02    1.1709E-01  5.510E-03
Qa-1408      8.7414E-01    1.0016E+00   1.8139E-02    1.1578E-01  2.603E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.4 keV)     5.229E+00  uCi           
Total Decayed Activity ( 1111.8 to  2035.4 keV) 5.9909253E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab

Quality Control Check

Spectrum: 4_20130628001_QCAsLeft                                                        
Acquired: 6/28/2013 07:50:29
Detector: HPGE04 51-TP32733A
Quality Control Evaluation Criteria:
1) Place instrument out of service if 'AS LEFT' parameters exceed Control Limits.
2) Run Gain Stabilization Automation Job if Channel Centroid exceeds Tolerance Limits.
3) Extend count time or replace QC source if QA-1408 Peak Area fails low.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
QA-122  
Channel          487.00    485.00    485.67    487.10    488.33    489.00    PASS      
Energy           121.78    121.28    121.45    121.76    122.11    122.28    PASS      
FWHM               0.85      0.75      0.78      0.86      0.92      0.95    PASS      
ActivityDiff       1.00     -7.00     -5.00      0.04      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-779  
FWHM               1.50      1.32      1.38      1.47      1.62      1.68    PASS      
ActivityDiff       1.00     -7.00     -5.00     -0.15      5.00      7.00    PASS      
----------------------------------------------------------------------------------------
QA-1408 
Channel         5632.00   5630.00   5630.67   5631.80   5633.33   5634.00    PASS      
Energy          1408.08   1407.58   1407.75   1408.01   1408.41   1408.58    PASS      
FWHM               2.00      1.76      1.84      1.97      2.16      2.24    PASS      
ActivityDiff       1.00     -7.00     -5.00     -1.01      5.00      7.00    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RCCV,S19583,Quality control Check                               

Spectrum Filename: C:\User\SPC\Det4\4_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 07:50:29
Live time:                600
Real time:                680
Dead time:                 11.82 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       11/1/2010 12:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0267

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    uCi     

_____________________________________________________________________________
39.70     8255.   2.01   1.13  1.739E-02
45.24     4371.   2.40   0.79  1.723E-02
46.59     1241.   9.10   0.79  1.719E-02
121.76    82089.   0.38   0.86  1.492E-02   121.78  28.410  9.996E-01 QA122 
244.75    16476.   0.97   1.00  1.122E-02   244.70   7.550  1.004E+00 Qa245 
295.90      841.   8.02   0.96  1.013E-02
344.23    46808.   0.49   1.10  9.109E-03   344.28  26.590  9.976E-01 Qa344 
367.60     1489.   4.91   1.04  8.883E-03
411.05     3556.   2.53   1.14  8.464E-03
443.93     4518.   1.94   1.24  8.146E-03
488.75      487.  11.36   0.90  7.714E-03
563.96      539.  10.77   1.23  6.989E-03
586.36      570.  11.34   1.17  6.773E-03
674.57      233.  17.20   1.39  5.921E-03
678.69      475.   9.79   1.39  5.881E-03
688.71      909.   5.48   1.40  5.786E-03
719.36      403.  13.33   1.60  5.490E-03
778.93    12371.   1.08   1.47  4.916E-03   778.90  12.970  1.001E+00 Qa779 
810.79      375.  14.58   1.18  4.793E-03
867.45     3648.   2.81   1.52  4.574E-03
919.31      394.  13.71   1.50  4.374E-03
964.04    11972.   1.06   1.64  4.202E-03   964.08  14.500  1.014E+00 Qa964 

1005.12      646.   7.04   1.71  4.107E-03
1085.88     7628.   1.21   1.73  3.922E-03
1089.76     1310.   4.53   1.73  3.913E-03
1112.05    10214.   1.15   1.71  3.862E-03
1212.95      971.   4.74   1.67  3.630E-03
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1250.25      200.  16.81   1.13  3.544E-03
1299.12     1079.   3.60   1.66  3.432E-03
1408.01    12982.   0.91   1.97  3.182E-03  1408.01  20.850  1.010E+00 Qa1408
1457.47      307.   6.37   1.37  3.068E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

159.14    39.70      7374.      8255. 4.746E+05    4.01   1.127  -      s 
181.27    45.21      3339.      4371. 2.537E+05    4.81   0.789  -       D
186.67    46.55      5764.      1241. 7.223E+04   18.21   0.791  -       D

1183.25   295.90      1429.       841. 8.302E+04   16.05   0.962  -        
1469.91   367.60      1288.      1489. 1.676E+05    9.83   1.042  -      s 
1643.61   411.05      1298.      3556. 4.201E+05    5.06   1.143  -        
1775.09   443.93      1023.      4518. 5.546E+05    3.88   1.236  -        
1954.30   488.75       920.       487. 6.316E+04   22.72   0.901  -      s 
2255.07   563.96      1049.       539. 7.714E+04   21.54   1.226  -        
2344.64   586.36      1166.       570. 8.423E+04   22.67   1.166  -        
2714.35   678.81       970.       464. 7.890E+04   25.04   1.362  -        
2753.94   688.64       787.       909. 1.570E+05   10.97   1.403  -       D
2876.52   719.36       857.       403. 7.342E+04   26.66   1.603  -      s 
3242.22   810.79       816.       375. 7.820E+04   29.16   1.182  -      s 
3468.87   867.45      1519.      3648. 7.975E+05    5.61   1.522  -        
3676.34   919.31       680.       394. 8.998E+04   27.42   1.498  -      s 
4019.65  1005.12       395.       646. 1.572E+05   14.09   1.712  -      s 
4342.72  1085.82       445.      7628. 1.945E+06    2.42   1.727  -       D
4358.28  1089.71      1109.      1310. 3.347E+05    9.07   1.730  -       D
4447.45  1112.05       704.     10214. 2.645E+06    2.29   1.708  -        
4851.19  1212.95       302.       971. 2.674E+05    9.49   1.671  -        
5000.45  1250.25       226.       200. 5.635E+04   33.63   1.126  -      s 
5196.02  1299.12       110.      1079. 3.144E+05    7.20   1.659  -        
5829.79  1457.47        16.       307. 1.002E+05   12.75   1.365  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.lib                      
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.14   121.76      5727.     82089.   136.816     0.77   0.858 
Qa-245    978.77   244.75      2875.     16476.    27.460     1.93   0.996 
Qa-344   1376.47   344.23      1768.     46808.    78.013     0.98   1.101 
Qa-779   3114.79   778.93      1321.     12371.    20.619     2.16   1.470 
Qa-964   3855.28   964.04       906.     11972.    19.954     2.12   1.637 
Qa-1408  5631.83  1408.01       193.     12982.    21.636     1.82   1.966 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

uCi           keV     uCi           uCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9961E-01                                      4.94E+03             
121.78 9.996E-01  (  2.147E-03 3.83E-01 2.84E+01 G  

Qa-245       1.0042E+00                                      4.94E+03             
244.70 1.004E+00  (  7.614E-03 9.67E-01 7.55E+00 G  

Qa-344       9.9761E-01                                      4.94E+03             
344.28 9.976E-01  (  2.088E-03 4.89E-01 2.66E+01 G  

Qa-779       1.0015E+00                                      4.94E+03             
778.90 1.001E+00  (  6.854E-03 1.08E+00 1.30E+01 G  

Qa-964       1.0143E+00                                      4.94E+03             
964.08 1.014E+00  (  5.943E-03 1.06E+00 1.45E+01 G  

Qa-1408      1.0101E+00                                      4.94E+03             
1408.01 1.010E+00  (  2.520E-03 9.11E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
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+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
uCi           uCi           uCi           uCi                         

_____________________________________________________________________________
QA-122       8.7240E-01    9.9961E-01   7.6511E-03    1.1438E-01  2.147E-03
Qa-245       8.7640E-01    1.0042E+00   1.9423E-02    1.1628E-01  7.614E-03
Qa-344       8.7066E-01    9.9761E-01   9.7471E-03    1.1431E-01  2.088E-03
Qa-779       8.7404E-01    1.0015E+00   2.1592E-02    1.1635E-01  6.854E-03
Qa-964       8.8520E-01    1.0143E+00   2.1466E-02    1.1777E-01  5.943E-03
Qa-1408      8.8152E-01    1.0101E+00   1.8403E-02    1.1677E-01  2.520E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.5 keV)     5.260E+00  uCi           
Total Decayed Activity ( 1111.9 to  2035.5 keV) 6.0272255E+00  uCi           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor
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Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 1_20130628002_BG                                                              
Acquired: 6/28/2013 07:48:58
Detector: HPGE01 50-TP42236A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.07      1.87      1.94      2.02      2.21      2.28    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det1\1_20130628002_BG.An1

Acquisition information
Start time:                 6/28/2013 07:48:58
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                    1

Detector system                                                
HPGE01 50-TP42236A                                              

Calibration
Filename:                   1_QC.Clb

HPGE01 S19582 1_20130619001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:41:34
Zero offset:          -0.003 keV
Gain:                  0.250 keV/channel
Quadratic:            -2.038E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 14:52:15
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2036.59keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.26  6/28/2013 07:59:06
Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
111.31        8.  41.57   0.28  1.627E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

444.86   111.31         2.         8. 5.039E+02   83.14   0.277  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 1_20130628002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    4.4952E+00
Am-241  <    8.4901E-01
Bi-212  <    1.0256E+01
Bi-214  <    1.2356E+00
Co-60   <    1.0994E+00
Cs-137  <    7.1729E-01
Eu-152  <    1.5154E+00
Eu-154  <    6.6384E+00
K-40    <    1.6223E+01
Pa-234  <    4.1021E+00
Pb-212  <    7.4165E-01
Pb-214  <    1.1412E+00
Ra-226  <    1.3745E+01
Th-234  <    1.1582E+01
Tl-208  <    6.3648E-01
U-235   <    4.0483E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2036.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 2_20130628002_BG                                                              
Acquired: 6/28/2013 08:00:43
Detector: HPGE02 50-TP42234A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.02      1.83      1.89      2.06      2.16      2.22    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/28/2013 08:10:52
Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det2\2_20130628002_BG.An1

Acquisition information
Start time:                 6/28/2013 08:00:43
Live time:                600
Real time:                602
Dead time:                  0.28 %
Detector ID:                    2

Detector system                                                
HPGE02 50-TP42234A                                              

Calibration
Filename:                   2_QC.Clb

HPGE02 S19582 2_20121231001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:59:09
Zero offset:           0.098 keV
Gain:                  0.250 keV/channel
Quadratic:            -5.101E-08 keV/channel^2

Efficiency Calibration
Created:               1/9/2013 12:17:09
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    25.12keV )
Stop channel:            8144 (  2034.55keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
62.97        7.  46.46   0.31  1.713E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

251.27    62.97         1.         7. 3.912E+02   92.92   0.307 TH-234  s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628002_BG.An1             

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction
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Curtis & Tompkins HPS Lab       Spectrum name: 2_20130628002_BG.An1             

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    6.2626E+00
Am-241  <    6.2791E-01
Bi-212  <    1.0149E+01
Bi-214  <    2.7344E+00
Co-60   <    1.0879E+00
Cs-137  <    7.0985E-01
Eu-152  <    2.1214E+00
Eu-154  <    6.5486E+00
K-40    <    2.5461E+01
Pa-234  <    3.4128E+00
Pb-212  <    7.1437E-01
Pb-214  <    1.1296E+00
Ra-226  <    2.3647E+01
Th-234  <    1.4818E+01
Tl-208  <    1.2599E+00
U-235   <    6.7006E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.1 to  2034.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       

437 of 472



Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 3_20130628002_BG                                                              
Acquired: 6/28/2013 07:49:57
Detector: HPGE03 51-TP42227A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.01      1.81      1.88      2.03      2.14      2.20    PASS      
----------------------------------------------------------------------------------------

Analyst: Robin Fluty         Reviewer:
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ORTEC g v - i (1087) Env32  G53W4.26  6/28/2013 08:00:06
Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det3\3_20130628002_BG.An1

Acquisition information
Start time:                 6/28/2013 07:49:57
Live time:                600
Real time:                601
Dead time:                  0.23 %
Detector ID:                    3

Detector system                                                
HPGE03 51-TP42227A                                              

Calibration
Filename:                   3_QC.Clb

HPGE03 S19583 3_20130428001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 07:43:17
Zero offset:          -0.076 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.960E-08 keV/channel^2

Efficiency Calibration
Created:               4/28/2013 14:09:55
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.95keV )
Stop channel:            8144 (  2035.44keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 3_20130628002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.2723E+00
Am-241  <    6.6545E-01
Bi-212  <    1.0577E+01
Bi-214  <    2.5557E+00
Co-60   <    1.1262E+00
Cs-137  <    7.4100E-01
Eu-152  <    1.5731E+00
Eu-154  <    1.1838E+01
K-40    <    1.6579E+01
Pa-234  <    1.4728E+00
Pb-212  <    1.5025E+00
Pb-214  <    1.1845E+00
Ra-226  <    1.1756E+01
Th-234  <    9.0658E+00
Tl-208  <    6.5858E-01
U-235   <    2.5030E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.4 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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Curtis & Tompkins
Hunters Point Lab
Background Check

Spectrum: 4_20130628002_BG                                                              
Acquired: 6/28/2013 08:33:04
Detector: HPGE04 51-TP32733A
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results

----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.50      1.75      2.03      2.25      2.50    PASS      
----------------------------------------------------------------------------------------

Analyst: Chanthachone Alexander Reviewer:
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628002_BG.An1             

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\SPC\Det4\4_20130628002_BG.An1

Acquisition information
Start time:                 6/28/2013 08:33:04
Live time:                600
Real time:                602
Dead time:                  0.26 %
Detector ID:                    4

Detector system                                                
HPGE04 51-TP32733A                                              

Calibration
Filename:                   4_QC.Clb

HPGE04 S15983 4_20130304001_Energy RA226                        

Energy Calibration                                      
Created:               6/28/2013 08:02:15
Zero offset:          -0.117 keV
Gain:                  0.250 keV/channel
Quadratic:            -3.260E-08 keV/channel^2

Efficiency Calibration
Created:               3/4/2013 19:32:03
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.26
Start channel:            100 (    24.90keV )
Stop channel:            8144 (  2035.46keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628002_BG.An1             

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins HPS Lab       Spectrum name: 4_20130628002_BG.An1             

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    3.3643E+00
Am-241  <    6.4374E-01
Bi-212  <    2.1575E+01
Bi-214  <    3.6855E+00
Co-60   <    1.1576E+00
Cs-137  <    7.5566E-01
Eu-152  <    3.2071E+00
Eu-154  <    7.0096E+00
K-40    <    2.6896E+01
Pa-234  <    1.4582E+00
Pb-212  <    3.0262E+00
Pb-214  <    1.7077E+00
Ra-226  <    2.7915E+01
Th-234  <    6.2080E+00
Tl-208  <    6.7152E-01
U-235   <    7.0422E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   24.9 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
Technician                                                      

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins HPS Lab                                       
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503245723

Instrument : HPGE01                           Begun : 06/19/13 14:27             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type      Sample ID     Matrix  Batch     Analyzed     IDF  Stds Used   
001  1_20130619_001  RICAL  POINT SOURCE                     06/19/13 14:27  1.0  1           
002  1_20130619_002  RICAL  TUNACAN                          06/19/13 15:23  1.0  2           
003  1_20130619_003  RICV   EFF VERIFICATION                 06/19/13 19:14  1.0  3           

Standards used:  1=S19582  2=S22147  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1503258210

Instrument : HPGE01                           Begun : 06/28/13 07:30             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  1_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:30 1.0 1          
002  1_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 07:48 1.0            
003  1_20130628_003  MSS     245981-010           Soil   199315 06/28/13 12:14 1.0            
004  1_20130628_004  SAMPLE  245981-014           Soil   199315 06/28/13 13:18 1.0            
005  1_20130628_005  IDUP    QC692845             Soil   199315 06/28/13 14:25 1.0            
006  1_20130628_006  LCS     QC692077             Soil   199315 06/28/13 17:14 1.0 2          

Standards used:  1=S19582  2=S19706

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1512527980

Instrument : HPGE02                           Begun : 12/31/12 15:40             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   2_20121231_001   RICAL   POINT SOURCE                 12/31/12 15:40  1.0  1            

Standards used:  1=S19582

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513003530

Instrument : HPGE02                           Begun : 01/02/13 10:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix  Batch    Analyzed    IDF Stds Used  
001  2_20130102_001  RCCV   QUALITY CONTROL CHEC                01/02/13 10:50 1.0 1          
002  2_20130102_002  RICAL  TUNACAN                             01/02/13 11:08 1.0 2          
003  2_20130102_003  RCCV   QUALITY CONTROL CHEC                01/02/13 14:29 1.0 1          
004  2_20130102_004  RICV   EFF VERIFICATION                    01/02/13 14:50 1.0 3          
005  2_20130102_005  X      RBSC                                01/02/13 19:58 1.0            

Standards used:  1=S19582  2=S21306  3=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1513258228

Instrument : HPGE02                           Begun : 06/28/13 07:48             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  2_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:48 1.0 1          
002  2_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 08:00 1.0            
003  2_20130628_003  SAMPLE  245981-001           Soil   199315 06/28/13 09:23 1.0            
004  2_20130628_004  SAMPLE  245981-006           Soil   199315 06/28/13 10:47 1.0            
005  2_20130628_005  SAMPLE  245981-009           Soil   199315 06/28/13 11:52 1.0            
006  2_20130628_006  SAMPLE  245981-011           Soil   199315 06/28/13 12:41 1.0            
007  2_20130628_007  SAMPLE  245981-017           Soil   199315 06/28/13 13:33 1.0            
008  2_20130628_008  SAMPLE  245981-018           Soil   199315 06/28/13 14:26 1.0            
009  2_20130628_009  BLANK   QC692076             Soil   199315 06/28/13 17:17 1.0            

Standards used:  1=S19582

Page 1 of 1

453 of 472



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523170739

Instrument : HPGE03                           Begun : 04/28/13 13:39             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   3_20130428_001   RICAL   POINT SOURCE                 04/28/13 13:39  1.0  1            
002   3_20130428_002   RICAL   TUNACAN                      04/28/13 14:17  1.0  2            

Standards used:  1=S19583  2=S22147

Page 1 of 1

454 of 472



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523171889

Instrument : HPGE03                           Begun : 04/29/13 08:49             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  3_20130429_001  RCCV  QUALITY CONTROL CHEC                 04/29/13 08:49 1.0 1          
002  3_20130429_002  RICV  EFF VERIFICATION                     04/29/13 11:15 1.0 2          
003  3_20130429_003  X     RBSC                                 04/29/13 15:04 1.0            

Standards used:  1=S19582  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1523258212

Instrument : HPGE03                           Begun : 06/28/13 07:32             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  3_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:32 1.0 1          
002  3_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 07:49 1.0            
003  3_20130628_003  SAMPLE  245981-002           Soil   199315 06/28/13 09:24 1.0            
004  3_20130628_004  SAMPLE  245981-005           Soil   199315 06/28/13 10:48 1.0            
005  3_20130628_005  SAMPLE  245981-008           Soil   199315 06/28/13 11:53 1.0            
006  3_20130628_006  SAMPLE  245981-013           Soil   199315 06/28/13 12:43 1.0            
007  3_20130628_007  SAMPLE  245981-016           Soil   199315 06/28/13 13:35 1.0            

Standards used:  1=S19583

Page 1 of 1

456 of 472



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533091878

Instrument : HPGE04                           Begun : 03/04/13 19:18             
Method     : DOE HASL 300 4.5.2.3                                                

#         File        Type     Sample ID   Matrix  Batch     Analyzed     IDF  Stds Used    
001   4_20130304_001   RICAL   POINT SOURCE                 03/04/13 19:18  1.0  1            
002   4_20130304_002   RICAL   TUNACAN                      03/04/13 19:42  1.0  2            

Standards used:  1=S19583  2=S21603

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533092942

Instrument : HPGE04                           Begun : 03/05/13 13:02             
Method     : DOE HASL 300 4.5.2.3                                                

#        File       Type        Sample ID       Matrix  Batch     Analyzed    IDF Stds Used  
001  4_20130305_001  RCCV  QUALITY CONTROL CHEC                 03/05/13 13:02 1.0 1          
002  4_20130305_002  RICV  EFFICIENCY VERIFICAT                 03/05/13 13:26 1.0 2          
003  4_20130305_003  X     RBSC                                 03/05/13 19:04 1.0            

Standards used:  1=S19583  2=S20633

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1533258230

Instrument : HPGE04                           Begun : 06/28/13 07:50             
Method     : DOE HASL 300 4.5.2.3                                                

#        File        Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  4_20130628_001  RCCV    QUALITY CONTROL CHEC               06/28/13 07:50 1.0 1          
002  4_20130628_002  RIB     BACKGROUND CONTAMINA               06/28/13 08:33 1.0            
003  4_20130628_003  SAMPLE  245981-003           Soil   199315 06/28/13 09:26 1.0            
004  4_20130628_004  SAMPLE  245981-004           Soil   199315 06/28/13 10:50 1.0            
005  4_20130628_005  SAMPLE  245981-007           Soil   199315 06/28/13 11:53 1.0            
006  4_20130628_006  SAMPLE  245981-012           Soil   199315 06/28/13 12:45 1.0            
007  4_20130628_007  SAMPLE  245981-015           Soil   199315 06/28/13 13:36 1.0            

Standards used:  1=S19583

Page 1 of 1
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Gamma Sample Preparation Summary
as of 28-JUN-2013 18:08

Batch Number : 199315                                                            
Matrix       : Soil                           Dose Rate  : <5 uR/hr              
Date Started : 04-JUN-2013 15:05              Started by : AA2                   

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

1      245801-001                      345.05  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:07  GS 186                     

2      245801-002                      306     04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:09  GS 186                     

3      245801-003                      386.67  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:10  GS 186                     

4      245801-004                      343.62  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:10  GS 186                     

5      245801-005                      353.92  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:11  GS 186                     

6      245801-006                      351.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:14  GS 186                     

7      245802-001                      383.51  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:14  GS 186                     

8      245802-002                      337.47  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:15  GS 186                     

9      245802-003                      357.46  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:16  GS 186                     

10     245802-004                      348.2   04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:16  GS 186                     

11     245802-005                      377.61  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:17  GS 186                     

12     245812-001                      355.4   04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:53  GS 186                     

13     245812-002                      359.54  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:55  GS 186                     

14     245812-003                      358.23  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:57  GS 186                     

15     245812-004                      379.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:58  GS 186                     

16     245812-005                      345.58  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:59  GS 186                     

17     245812-006                      359.32  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:59  GS 186                     

18     245812-007                      354.11  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:00  GS 186                     

19     245809-001                      348.52  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:34  GS 186                     

20     245809-002                      361.52  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:35  GS 186                     

21     245810-001                      332.39  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  GS 186                     

21     245981-001                      332.39  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  RA226     alias:245810-001 

22     245810-002                      372.28  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  GS 186                     

22     245981-002                      372.28  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:36  RA226     alias:245810-002 

23     245810-003                      349.89  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:37  GS 186                     

23     245981-003                      349.89  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:37  RA226     alias:245810-003 

24     245810-004                      337.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:38  GS 186                     

24     245981-004                      337.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 12:38  RA226     alias:245810-004 

25     245810-005                      364.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:30  GS 186                     

25     245981-005                      364.94  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:30  RA226     alias:245810-005 

26     245810-006                      366.38  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  GS 186                     

26     245981-006                      366.38  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  RA226     alias:245810-006 

27     245810-007                      356.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  GS 186                     

27     245981-007                      356.95  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:31  RA226     alias:245810-007 

28     245810-008                      360.03  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:32  GS 186                     

28     245981-008                      360.03  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 15:32  RA226     alias:245810-008 

29     245810-009                      365.41  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:23  GS 186                     

29     245981-009                      365.41  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:23  RA226     alias:245810-009 

30     245810-010                      361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  GS 186                     

30     245981-010                      361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  RA226     alias:245810-010 

31     245810-011                      338.7   04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:31  GS 186                     

31     245981-011                      338.7   04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:31  RA226     alias:245810-011 

32     245810-012                      340.77  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:34  GS 186                     

32     245981-012                      340.77  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:34  RA226     alias:245810-012 

33     245811-001                      351.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:38  GS 186                     

33     245981-013                      351.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:38  RA226     alias:245811-001 

34     245811-002                      351.54  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:43  GS 186                     

34     245981-014                      351.54  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:43  RA226     alias:245811-002 

35     245811-003                      326.19  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:46  GS 186                     
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Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Analysis      Comments     

Num                                     (g)          Date               Date               Date                                   

35     245981-015                      326.19  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:46  RA226     alias:245811-003 

36     245811-004                      347.09  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:48  GS 186                     

36     245981-016                      347.09  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:48  RA226     alias:245811-004 

37     245811-005                      353.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:49  GS 186                     

37     245981-017                      353.89  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:49  RA226     alias:245811-005 

38     245811-006                      355.06  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:51  GS 186                     

38     245981-018                      355.06  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:51  RA226     alias:245811-006 

QC1    QC692076    BLANK               308.08  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:07  GS 186                     

QC2    QC692077    LCS                 313.83  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 10:08  GS 186                     

12     QC692078    SDUP of 245812-001  358.58  04-JUN-2013 15:10  05-JUN-2013 07:04  05-JUN-2013 11:54  GS 186                     

30     QC692079    IDUP of 245810-010  361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  GS 186                     

30     QC692845    IDUP of 245981-010  361.73  04-JUN-2013 15:10  05-JUN-2013 07:04  06-JUN-2013 09:26  RA226     alias:QC692079   

Page 2 of 2
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USNRC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1.0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA . 

.&u,AY~ 
Radioisotope Manager Lot: /Vov.u,-.ber lo/C 

Europium-152 QC Source But SRC 
QC EU152 in None 
SJff 15-NOV-10 1 uCi 
S1958? I Expires: 31-DEC-40 

/:;;;,..- ~-J.-~JJJ J) 
./-' -;7' I I ,J..--1 I I J 
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SPECTRUM TECHNIQUES Inc. 
106 Union Valley Road 

Oak Ridge, TN 37830 USA 
Phone: 865-482-9948 

Fax: 865-483-0473 
E-mail: sales@spectrumtechniques.com 
Web site: www.spectrumtechniques.com 

Certificate of Compliance 

This is to certify that the enclosed Check Source complies fully with USN RC 
Regulations 1 0CFR part 30.18 Exempt Quantities, does not exceed the activity 
as set forth in section 30.71 Schedule Band may be transferred to any individual 
free of specific licensing requirements. The package conforms to USDOT 49CFR 
173.421, Postal Publication No. 6 (dated September 6, 1983) and IATA section 
4.2 Identification (UN2910) Radioactive material, excepted package, limited 
quantity of material, N.O.S. (not otherwise specified), Class 7, section 10.5.9.4 
calculating A2 value of radionuclide for packaging and transportation. 

This is to certify that the enclosed Check Source was manufactured by Spectrum 
Techniques. 

At the time of manufacture, the source contained a nominal activity of 
1 .0 microcuries 
of Eu-152 which decays with a half-life of 13.5 years. 

The source is of sealed construction and wipe tested for surface contamination 
and leakage. 

Sources are manufactured in Oak Ridge, Anderson County, Tennessee, USA. 

~&'/~ 
Radioisotope Manager 

Europium-152 QC Source 
QC EU152 
S.JD 15-NOV-10 
S19583 I Expires: 

¥ /}1.Jhl 
e7· 11~1111 

But SRC 
in None 

1 uCi 
31-DEC-40 
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c.b Curtis & Tompkins, Ltd. 

Certificate of Sample Preparation and Analysis { 

HPS Lab Ra226 LCS S / 'i 1-0 ~ 

LCS Soil Material prepared on November 18, 2011 using oven dried, crushed and 
sieved soil (passed ASTM #10) was fortified with Ra226 soil contaminated with a 
Radium device of the type found at SF Bay Area former Naval Facilities to a calculated 
(known) level of 10.5 pCi/gr. 

10 discrete aliquots of this LCS soil material were analyzed; oven dried, ground in 
mortar and pestle, and placed in tuna cans and counted in duplicate by the HPS 
shipyard lab gamma 186 screening procedure. This work was conducted between 
November 20-23, 2011 

The LCS prepared in this manner yielded an average value for Ra226 of 13 +/- 6 pCi/gr 
with a standard deviation of 2.7 pCi/gr. The unknown value of this material is believed to 
lie in the interval defined by the measurement uncertainty with a level of confidence of 
approximately 95% 

The above summarizes the initial preparation and analysis of this Ra226 LCS material. 

Subsequent analyses of this material conducted with unknown samples has improved 
the homogeneity of the LCS material and the confidence interval of the measurement 
uncertainty has decreased. 

As of August 1, 2012 the average value for Ra226 determined in this LCS material 
using 75 data points is: 

13.0 pCi/gr +/- 1.97 (total uncertainty) 

with a Standard Deviation of 2.3 pCi/gr 

The unknown value of this material is believed to lie in the interval defined by the 
measurement uncertainty with a level of confidence of approximately 95% 
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: Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

91527 
Sieved Griffin Soil in Stainless Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: VU 17JU1l2, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·3S2·8677 

Fax 404•352•2837 

www.analyticsinc.com 

Reference Da~: 01-Jul-2012 12:00 PM EST Grams of Master Source: 0.0033750 
i;;:~i>'. 61-iJ«t-;2.013 

This standard rad1orluclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, 
Revision 2, July 2007, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days res/gram res UA UB u Method* 

Pb-210 46.6 8.l09E+03 6.096E+02 0.1 2.1 4.1 4nLS 
Arn-241 69.6 l.680E+06 4.149E+02 0.1 1.7 3.6 4nLS 
Cd-109 88.0 4.626E+02 l.669E+06 5.632E+02 0.5 2.3 4.7 HPGe 

Co-57 122.l 2.718E+02 8.87lE+04 2.994E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 1.268E+06 4.279E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.634E+05 8.891E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.161E+02 l.746E+06 6.894E+02 0.4 1.9 3.9 HPGe 

Sr-85 614.0 6.484E+0l l.103E+03 0. l 1.7 3.6 IC 
Cs-137 661.7 l.098E+04 l.ll3E+06 3.766E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.186E+06 l.413E+03 0.6 1.9 3.9 HPGe 

Co-60 1173.2 l.925E+03 2.092E+05 7.060E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.092E+06 7.061E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.l 1.066E+02 4.431E+05 l.496E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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I Eckert & Ziegler 
Analytics 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fax 404-352-2837 

www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92473 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 
Reference Date: 01-0ct-2012 12:00 PM EST Grams of Master Source: 0.0033372 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42. 22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 5.905E+02 0.1 2.1 4.1 4rrLS 
Am-241 59.5 l.580E+05 3.703E+02 0.1 1.7 3.5 4TT LS 
Cd-109 88.0 4.626E+02 l.664E+05 5.552E+02 0.5 2.3 4.7 HPGe 
Co-57 122.1 2.718E+02 8.865E+04 2.958E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.256E+05 4.191E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.683E+05 8.955E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.723E+05 5.751E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.083E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.132E+05 3.779E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.173E+05 l.393E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.125E+05 7.093E+02 0.6 1.9 4.0 HPGe 
Co-60 1332.5 l.925E+03 2.126E+05 7.094E+02 0.7 1.9 4.0 HPGe 
Y-88 1836.1 l.066E+02 4.418E+05 1.474E+03 0.7 1.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4TT LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 5').Zi,J/-✓::, 2/:;/f'l.. 
387g Sieve½riffin Soil i SRC 
92473 in None 
SJD 05-DEC-12 296-1393 DPS 
S21306 I Expires: 01-OCT-13 

MGS Certificate Rev 4, 23 August 2012 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~2S3 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

~ Source Prepared by: 
Z. Dimitrova, Radiochemist 

QA Approved: Date: 
J.D. Mccorvey, Counting Room Manager 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 



469 of 472

I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

I Analytics · 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

92600 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Curtis & Tompkins Ltd. 
P.O. No.: 171076, Item 1 Product Code: 8503-EG-SOI 

I 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404°352°8677 
Fax 404•352•2837 
www.analyticsinc.com 

0.0035006 

[!'his standard radionuclide source was prepared using aliquots measured gravimetrically from master 
!radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 
bamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
phecked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
rmitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
f.['echnology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
jRevision 2, July 2007, and compliance with ANSI N42, 22-1995, "Traceability of Radioactive Sources to NIST." 
~ZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA22101. 

Master Uncertainty*,% 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Us u Method* 

Pb-210 46.5 8.109E+03 6.415E+02 0.1 2.1 4.1 4nLS 
Am-241 59.5 l.580E+05 4.263E+02 0.1 1.7 3.5 4nLS 
Cd-109 88.0 4.626E+02 l.640E+05 5.743E+02 0.5 2.3 4.7 HPGe 
Co-57 122. l 2.718E+02 8.890E+04 3.112E+02 0.4 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.244E+05 4.354E+02 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+0l 2.526E+05 8.839E+02 0.3 1.9 3.8 HPGe 
Sn-113 391.7 l.151E+02 l.733E+06 6.065E+02 0.4 1.9 3.9 HPGe 
Sr-85 514.0 6.484E+Ol l.116E+03 0.1 1.7 3.5 IC 
Cs-137 661.7 l.098E+04 l.l50E+05 4.026E+02 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.238E+05 l.484E+03 0.6 l.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.138E+06 7.485E+02 0.6 l.9 4.0 HPGe 
Co-60 1332.6 l.925E+03 2.139E+05 7.487E+02 0.7 l.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.487E+05 l.571E+03 0.7 l.9 4.0 HPGe 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly, 

Calibration Methods: 4TT LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

Soi 1 i SRC 387g Sieved Griffin 
92500 in None 

311-14B4 DPS 
Expires: 01-JAN-14 

SJD 10-,JAN-13 
S21503 B I 

MGS Certificate Rev 4, 23 August 2012 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
- 253 mL / 387 g of soil. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J .D. McCorvey, Counting Room Manag&r 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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I Eckert & Ziegler 
1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Analytics /Sl1l't7j 
CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

93043 
Sieved Griffin Soil in Steel Tuna Can 

Customer: Tetra Tech EC Inc. 
P.O. No.: RAMPLEY7FEB13, Item I Product Code: 8503-EG-SOI 

Reference Date: 01-Jan-2013 12:00 PM EST Grams of Master Source: 

Tel 404•352•8677 

Fax 404·352·2837 
www.analyticsinc.com 

0.0032793 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 

emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 

given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 

Revision 2, July 2007, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/grarn yps UA U5 u Method* 

Pb-210 46.5 8.109E+03 6.009E+02 0.1 2.1 4.1 4nLS 

Arn-241 59.5 l.580E+05 3.994E+02 0.1 1.7 3.5 4nLS 

Cd-109 88.0 4.626E+02 l.640E+05 5.380E+02 0.5 2.3 4.7 HPGe 

Co-57 122.1 2.718E+02 8.890E+04 2.915E+02 0.4 2.0 4.1 HPGe 

Ce-139 165.9 l.376E+02 1.244E+05 4.079E+02 0.4 1.9 3.9 HPGe 

Hg-203 279.2 4.661E+0l 2.525E+05 8.280E+02 0.3 1.9 3.8 HPGe 

Sn-113 391.7 l.151E+02 l.733E+05 5.682E+02 0.4 1.9 3.9 HPGe 

Sr-85 514.0 6.484E+0l l.046E+03 0.1 1.7 3.5 IC 

Cs-137 661.7 l.098E+04 l.150E+05 3.772E+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066E+02 4.238E+05 l.390E+03 0.5 1.9 3.9 HPGe 

Co-60 1173.2 1.925E+03 2.138E+05 7.012E+02 0.6 1.9 4.0 HPGe 

Co-60 1332.5 l.925E+03 2.139E+05 7.013E+02 0.7 1.9 4.0 HPGe 

Y-88 1836.l l.066E+02 4.487E+05 l.471E+03 0.7 1.9 4.0 HPGe 

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -

Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
Soil i 8RC 387g Sieved Griffin 

93043 in None 
292-1471 DPS 

E~pires: 01-JAN-14 
PS 25-MAR-13 
522147 A I 

MGS Certificate Rev 4, 23 August 2012 Pa e 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
~263 mL / 387 g soil. 

This standard will expire one year after the reference date. 

Source Prepared by: ~ · -;,,4 
_z ___ D_1-·nu""~'<-'7r'-ov_a_, _..R_a_di-.o-ch_e_nu_·_s_t __________ _ 

QA Approved: Date: 

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2 
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